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2 Executive Summary
(maximumb5 pages)

Briefly describe the project objectives, key deliverables and outpuntd include a
paragraplsummarisingeachchapter of the main repofThis summaryshould be a stand
alone text and must be provitiéen English as well as in the language in which the rest of
the report is written

The ENERBIOSCRUB project aims at achieving the policy objectives of the EU
environmental management promoting the improvement of marginal scrub forests by
obtaining solil biofuels and thus to achieve the Community's objectives in relation to the
environment: climate change, forest management and renewable energgoj&biegims to
reduce the rislof forest fires byobtaining sustainable solid biofuels from shitahds &

high flammability riskby using innovative methods of management and harvesting in
forests that are not enough known in Southern Europe.

Specific project objectives are the following:

1 To contribute to a low carbon EU economy: Reduce dependence ohefasgly
using local products and thereby reducing GHG emissions to reach the goals of the
Kyoto and Rio agreements while contributing to the increase of the share of
renewable energy to achieve the EU target of 20% by 2020.

1 To reduce the amount of fuel @lable in shrub lands to lessen the virulence of
forest fires and hence contributing to the conservation of natural capital of the EU
in line with the objectives of the Environmental Action Plan of the EU 2020

1 To promote economically viable managemeninairginal forests, proving that it is
an alternative for creating jobs in rural areas and specifically in the areas selected
for demonstrative activities within the project.

1 To recommend policies that help promoting sustainable and cost effective
managemendf marginal forests.

The project is structured in two preparatory actionsA®land seven implementation
actions B1B7, containing an important effort of demonstration activities as explained in the
technical part. The project already has an ambitiousedimation program that is being
implemented through five blocks of actions-D5%.

Four sites with different biomass applications and capacities for stable biofuel supply and
use have been defined for the demonstration purposes: a pellet factory in As @ont
CorufiaGalicia) with 70,000 t / year capacity, tdoelectricity plant in GarraySoria,
Castilla y Ledn) of 15 MWe nominal power, a two district heating networks in Fabero and
Las Navas del Marqués (both in the region of Castilla'y Ledn).

The Progct, whose completion was scheduled for December 31, 2017, has been extended,
with the approval of the Commission, until April 30, 2018. The main actions carried out and
the results obtained are summarized below



The preparatory action Al and its finishesliderable include the results about the natural
and socieeconomic environment of the areas covered by the project. Preparatory action A2
(Selection of areas for demonstrative clearingsgported in deliverable A2.

Concerning implementation actionsetkey action Bwasfinished in February 2017 with

one year delay. The reasonsnainly weather and machinery availability. In resume,
clearing and harvesting works started in December 2014 and finished in February 2017
resulting in 137 ha cleared and 19@2biomass collected. The conclusion is that the actions
carried out have demonstrated the technical feasibility of using mechanized means for
clearing, harvestingnd logistics of biomass scrub.

In action B2, the methodology used for evaluating thetq@@&ment and combustion of just
harvestedand storedshrub biomass has been successful. No significant problem has been
identified. For the detailed study of the combustion process of the shrub biomass (pellets
and crushed materialjwo pilot installatimms have been used, with 40 kWt and 500 kWt
mobile gate boilers.

On the other hand in the B3 actiasgrub has been introduced in existing combustion
facilities in order to study their effect on boilers where other types of biomass are usually
usedand toevaluate emissions. Such installations have beeedistrict heating boilers at

Las Navas del Marqués, Fabero and CEDER, and a Powerwitana 49 MWtand 15

MWe in Garray.

The conclusion fronB2 and B3 work is that, in general, scrub biomass comibuasin
domestic commercial boilers or stoves, when compared to the combustion of commercial
wood grade Al pellets, generates higher particulate and NOx emissions, and for the gorse,
in particular, the recommended limits of SO2 and HCI can be exceedeadthierefore
necessary to have equipment adapted to these fuels when it comes to using them in small
boilers and or stoves or use these resources in industrial boilers that are better adapted
(particulate matter filters, NOx reduction, etc).

The action B4, suffered asmall delay due to some technical difficulties: the bad results
obtained after the application of LIDAR technology in some areas forced to look for other
remote sensing technics such as the use of satellite imagery interpretation. Oneaconclusi
from the action B4 is that Both LIDAR and satellite information can be used to generate
biomass prediction models. The Rparametric models based on remote sensing with
LANDSAT gave worse adjustments than those obtained with LiDAR, however, they allow
to obtain a first evaluation of the scrub resources with much shorter processing times. The
information of available scrub surfaces in the study areas has permitted the integration of
the information in the BIORAISE tool as was initially foreseen..

In action B5, the environmental impacts of the mechanized clearance carried out on shrubs
formations within different ecosystenigs beerevaluated. In particular, the impacts on
biodiversity (composition and shrub structure), physical and chemical properties sifil,

and on erosion and forest fire riskas beemmonitored. For that purpose, the impact is
evaluated considering the situation of the shrub stands prior to shrub clearance, and
performing a tweyear monitoring after the clearandérom the environmntal impact
evaluation, the mainonclusions have been drawn:

The monitoring of regeneration in the cleared stands has shown recovery rates in
biodiversityone yeaiafter harvest between 3% depending on the locality, being able to
affirm that the scrio formationsstudied respond to the clearisgbiomassharvestwith an
activeregeneration that tends to cover the ground in a few years.

With regard to erosion, it should be noted that harvesting operations have not had
significant impacts with respect &rosion processes in any of the localities studied. No
water erosion was observed after harvest in any of the study ae@thgrone yeamor two



years after harvest.Medium superficial grooves caused by the machinery have been
observed in some plotahile the deenes werecarce oabsent

Regarding the properties sqitoperties a slight compaction has been obsekvtogether

with a small reduction of the value$ PH, in the first year in almost all the zon@hese
properties have almost recogdtthe preclearing values after two years. It is interesting to
remark that asignificant increases have been found in the content of C and N for some
places studied ( Fabero, Figueruela, As Pontes and Merlan), both in the superficial horizons
and in thedeep ones of the sdivo years after the clearinghe significant increases in the
content of C and N ithe soilare related to the significant increases found in the litter (dead
biomasskyand the weth climate of the locations.

It is important to highlyht the variables related to the fire risk obtained in the project two
years after clearing and assumingadeledwind speed of 30 km / h are, on average, 84%,
93% and 72% for speed of propagation, the intensity of the line of fire and flame length,
respetively. Therefore, clearingcrublands coupled fsiomassharvestings a good option

for forestfires prevention ifit werecarried out at a landscape scale.

Regarding the Life Cycle Analysi@&.CA) performed in action B5 for the wholealue
chains of thebiofuels obtaind in each zone, it is noticeablee high percentage of GHG
emissions savings, which in all cases (thermal and / or electrical use) womNerb85%.

% compared to thase of a fossil fuel such as diesel. However, net energy efficisregd
advantageous in the case of electricity production plants and espetiatlyintense forced
drying is requiredas in the casef gorse. Drying from valuegreater than 50% humidityp

to 30%or lessrequires a lot of energy, and reduces the mftienergy produced / energy
consumed to a value closelpwhat means that we are using g@me energyhat weare
generatingalthough the energy consumed is thermal and the energy produced is electrical
and the economic balance can be positive

In B6 and B7 it was found that in Spain almost #hords of the Spanish forest area is in
private hands, and the fragmentation of the forest is high, without a clear policy towards
forest associations, has a negative impact on its use. Although a plannedtanhble
management of shrub formations would be highly desirable, at present shrub lands and low
tree density forests are mostly unmanaged or virtually planned. Silviculture activities are
limited to minor linear underbrush clearings in roads or traitgs for fire prevention and
pastures cleanp. Integrating decisions across land use planning, transport and environment
policy, is crucial for sustainable development of these lands. The LIFE + ENERBIOSCRUB
project has contributed to gather the neceskanyledge to advance in the task of making

the shrub lands manageable in a sustainable way. In the manuals, guides and publications
produced in the framework of the project, an exhaustive review is made of many of the
aspects that must lead to this mamaget objective, including a discussion on the main
barriers that have to be overcome, both technical and-tewbmical. Important
recommendations are given so that in the near future, we reinvent technology and
knowledge to use those resources that onaxevan important source of energy and
renewable products.

The methodology used in the socioeconomic evaluation in C2, both for the employment
evaluation in the project implementation and the job creation assumed by design future
scenarios has permitted aliting interesting findings:

Based on scenarios strubbiomassutilization, It was estimated that the generalization in
the use of scrub pellets in local areas with meesumall production plants and also
mediumsmall thermal installations, could havketfollowing impact in terms of local

employment: & direct jobs in the collecting labors;75jobs in the pellets manufacturing
per 10,000 tons of pellets production, ar® jbbs in logistic work. In addition, there would



be a sector of distribution seces, installation, etc., which could add another 2 jobs
(indirect) more for every 10,000 t MS mobilized

The communication and dissemination actions are briefly commented on the next
paragraphs.

The WEB site http://enerbioscrub.ciemat.es/ is working hade been quite actively
updated and improved along the duration of the project. The WEB site obtained 4.222
unique visitors and 7.698 until April 2018. Within its contents we can find pretty much
information generated in the project (press releases, weovkshops, technical manuals,

etc.). The dissemination materials such as leaflets, posters, roll ups were printed as foreseen
and they have been used in the all the events the consortium organised. There were 4
technical manuals which have been perfornaddng the project: scrub biomass for
energetic purposes, good practice handbook for scrub recollection, environmental
management of scrub formations and Lidar inventory handbook. Regarding workshops
organised by the consortium, the objectives were ovegddaasnumber of events. Perhaps

the most important events in terms of attendees were the workshop held in
EXPOBIOMASA 2015, the workshop organised in the Soria University (UVA) and the
World Café event celebrated in EXPOBIOMASA 2017 in which many stakefwld
collaborated for giving their feedback and contributions for the barriers detected in the
project for using scrub biomass for energetic purposes. Also in this fair a stand was placed
to i mprove the networking inltthe project and

Dissemination materials were produced: roll ups, leaflets, posters and they were used in

bi omass fairs |l i ke Silleda, EXPOBI OMASA 615
visitors, scientific / technical conferences like 24th EUBCE, Conama, 25th EUBCH or 7t

Spanish Forestry Congress. In addition some of the project results were communicated by
means of the AVEBI OM6és newsl etter and sent to

Also, the project had a presence in the social networks, mainly in Twitter in which by

meansof the hashtag #ENERBIOCRUB, results of the project were communicated. The

consortium produced several videos which are available from the WEB site and in YouTube
and we have three appearances in the TV and five in the Radio.

The number of appearances hetwritten media was over the objectives .There were 41
appearances in general media (34 digital and 7 in paper) and 21 scientific / technical
publications of the ENERBIOSCRUB project.

In addition the Consortium was present in about 13 workshops / seminaking

presentations of the project. Also, the project was present in 4 international conferences
with 6 presentations (24th EUBCE, 25th EUBCE,
and Victamds International Pell et Conference

Also there were suae NETWORKING activities: participation in conferences of other Life
projects (participation of one partner in one conference and during our workshop in
EXPOBIOMASA also there was place for 3 other life+ projects) and an expert group has
been created.
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o For LIFE+ Environment Policy and Governance:

A Environmental problem/issue addressed



A Outline the hypothesis to be demonstrated / verified by the project
A Description of the technical / rir@dological solution
A Expected results and environmental benefits

- Expected longer term results

o LIFE+ Environment Policy and Governance: digure contribution to the
implementation, updating and development of European Union
environmental policy and leglation, including the integration of the
environment into other policiesuture EU and Global applicabilityand
reproducibility of demonstrated technologyuture Market strategyand
economic feasibility

Description of background, problem and objeesiv

O Environmental problem/issue addressed

The frequency and severity of forest fires in Europe is predicted to increase as climate patterns
continue to change. Forest fires can have a significant negative impact, causing great damage to
the environmenand large volumes of atmospheric pollution, including significant emissions of
greenhouse gases (GHGSs). Forest fires are estimated to account for around 20% of global GHG
emissions, emitting some2®0 Tg of CQ and consuming around180 Tg of lomass evey

year.

In Mediterranean countries, especially Spain, forest fires represent a big environmental and
economic problem. According to the Spanish Ministry for Agriculture and the Environment, the
average surface area affected for forest firehénperiod20022012 was 114000 ha per yar.

In 2012, the figure was 210 ha. Figures indicate that around two thirds of the area affected
by fires was scrubland (containing few trees).

0 Outline the hypothesis to be demonstrated / verified by the project

The oveall project objective of the ENERBIOSCRUB project is to contribute, in the
framework of the overall objectives LIFE + Environment Policy and Governance, to reducing
the emissions of greenhouse gases (GHG) to lessen the effects of the climate change, thr
the demonstration and deployment of technologies that contribute to substantially reduce GHG
emissions.The project aims at promoting the improvement of marginal scrub forests by
obtaining solid biofuels and thus to achieve Hi¢ objectives in relatin to the environment:
climate change, forest management and renewable energyrdjéet pims to reduce the risk

forest fires by obtaining sustainable solid biofuels from shrub lands of high flammability risk by
using innovative methods of managemand harvesting in forests that are not enough known

in Southern Europe. A necessary labour of demonstration and dissemination of scrub biomass
use in specific applications such as pelletizing and combustion will be also carried out. Four
sites with differ@t biomass applications andpeities forstable biofuel supgland use have

been defined fothe demonstration purposes: a pellet factory in As Pontes (A C@alica)

with 70,000 t / year capacity, a bioelectricity plant in Garray (Soria, Castikgg)Lof 15 MWe
nominal powera district heating network ikabero (LeérCastilla y Ledn) of 500 kW and a
district heating in Las Navas del Marqués (Avila, Castilla y Leon).

0 Description of the technical / methodological solution

The Project has investigated in looking for solutions to the management of shrub formations by
means of the valorisation of the biomass obtained in these lands, both in the development and



demonstraon of the harvest and the logistic chains, as well as in the development of solid
biofuels and their testing in conventional boilers.

From the point of view of the energy use of biomass, the clearing and harvesting of the
scrubland can be an innovativdvigultural practice that requires the use of a mechanical
equipment specially designed for its application in shrub formations, allowing its felling,
harvested and the extraction of biomass in the most appropriate formats in terms of quality and
price, and that facilitate its subsequent energy use.

The clearing and harvesting integrated into a single machine is an interesting concept that has
materialized in some relatively recent commercial machines and prototypes. Basically, these
equipment can be cldfied into two types: harvesting baler machines, HBM and harvesting
mulcher or crusher machine, HMM. Both types give rise to very different logystierss, since

in the first casebales (bundles) are handled and in the second case it is necessarg foulikov
crushedbiomass

With regard to theHMM, there is evidence of the realization of different prototypes in Spain
and other countries. Two levels of development can be differentiated: buttdy heads
coupled to a tractor witltrushedbiomass sentui by a chimneyto a separate containeand
standalone machinesncluding a container for the crushed biomass. About tlasst type of
machines, there wdsardly any information about yields and costs in simultaneous clearing and
harvesting taskbeforethe ENERBIOSCRUB project.

Based on these two clearihgrvesting machineswb types of logistics stems were tested

The results of the project have shown that, although the hareegsérer system is currently

more productive than the harvesbader gstem, logistics originated in the crusher system is
much more complex than the bale system, generating many more losses of dry matter during
crushed biomass transportation and storage due to problems of high moisture in the biomass
piles. However, biomaskales use to have a brief natural drying and therefore less need of
energy consumption for its preparation and transformation into solid biofuels.

0 Expected results and environmental benefits
The main results and environmental benefits expected afellihwing:

1 Using near 2,000 t of locally sourced biomass saving more than 3,400 t gf CO
compared to a fossil fuel and contributing to a stable renewable energy generation.

1 Demonstration of the technical and economic viability of the supply chain of shrub
biomass based on mechanized harvesting methods in 5 different locations, reducing the
risk of forest fires.

1 Determination of the quality parameters of shrub biomass: energetic chemical
characterization of 120 samples and production of up to 8 typesnofstized quality
pellets and chips.

1 Establishment of patterns for shrub biomass combustion to ensure lower emissions than
those established in the more restrictive regulations.

9 Establishment of guidelines and policy documents for discussion by the main
stakeholders involved.

1 Production of consolidated documents on management guidelines and policies and
recommend them to the decisioraking centres.

Expected longer term results

The results obtainesb farpemit foreseen a future migtrmconsolidatiorof demonstratedost
effective mechanized systems fdeaningscrubinvadedareas with high risk of fireln most



cases the clearing costs could &een paid exclusvely by the income received from the

extracted biomasdhis should the major outcome of theject, once the methods are refined.

From a technical point of view, knowledge and expertise acquired from harvesting works
carried out with the twalér®f eamanutiihéayg svtesmsar (
provide a comprehensive overviewa@e h syst embs capacities and |
establishing the most suitable harvesting system for different scenarios (in Spain and EU),
according to the characteristics of the working sites. Results will also allow evaluating and
extrapolatingharvesting costs. Ultimately, data and knowledge acquired during the project will

make it possible to include these innovative technologies as reliable harvesting tools for
sustainable management of shrubs formations and young forest stands, keepingd thami

local adjustments will have to be considered regarding the characteristics of the different
countries. An extensive use of these technologies at an EU level would require counting on
reliable information about existing surface covered by shrubsitancharacteristics, which

would permit calculating potential surface to be harvested by using these systems, potential
biomass to be obtained and an economic estimation of these activities.

The results of action B2 and Bi&garding the production andli#tation of scrub solid biofuels

in boilers show that these fuels have good behavior and are suitable for mean sizenidlers
have demonstrated normal performancédost of the biofuels obtained have worst
characteristics than pure wood but muchdrsdttan agro fuels like straw, tree pruning or energy
crops.

With respect to environmental impacts, it is clear that two year evaluation after thbariezst
operation is not enough to fully assess the evolution of the vegetation and soil, but imas be
enough to evaluate important impacts such as fire risk and to understand the trends of the main
soil and vegetation indicators.

One of the main consequences derived from the use of these innovative harvesting technologies

and their possible applicatisris the establishment of a new management/exploitation model
based on the <cycle of shrubsd biomass, as a r
purposes. It will constitute a new market, and will impulse the creation of new local businesses
thatcan apply these technologies to-gawmgtocycl e o
economic valorization. All this will indirectly impact rural development in a very positive way,

and will help advancing towards a lasarbon economy aligned with EU enggplicies.

From the point of view of policies, many interesting subjects arising from the project could be
included in technical guidelines useful at an EU level. Project results will hopefully have an
influence in European policies and strategies reggrdistainable management of shrubs, if an
energeti c us e ssdnfthesshort tebnsi® pursued @ example, it has been
concluded that a locally managed shrub biomass for energy purposes will save more than 95%
GHG emissions compared to lighefwoil.

1C



4 Admini strative part

(maximum 3 pages)

4.1 Description of the management system
- Description and schematic presentation of working method, including ovenfiew
0 project phases
0 activities and tasks per phase
o planning

The project is organized in @reparatory actions (A), 7 implementation actions (B) and 5
dissemination actions (D). In addition, two monitoring actions (C) and two management actions
(E) form the project structure. The order of actions and has been designed as follows: two
preparatoryactions Al to define specific plots in order to develop the mechanized shrub
clearing and harvest, A2 to set the protocol to be followed in clearing and data collection before
and after harvest. Seven implementation actions to develop an important pé#ne of
demonstration activity:

B1 is the action in which clearing tests in the surfaces defined in the preparatory actions, are
performed and technical and economic aspects evaluated. Thedé#ueaction is TRAGSA,

a company with large experience in daoting silvicultural works and expertise on
technologies used in cost effective and environmentally friendly tasks. In the B2 action the key
parameters of preparation, quality and combustion of the biomass obtained in the selected
clearing locations, areevaluated. The leader of the action CIEMAT, sugbkeir unique
laboratories and pilot plants for characterization preparation and combustion in €EDER
CIEMAT in Lubia-Soria (Castilla yLeo6n). In the B3 action biomass is used, using the most
suitable preparain (defined in B2), inndustrial applications for the production of pellets, the
generation of electricity and heat at the specified demonstration facilities.B4 and B5 actions are
necessary to assess the importance of biomass resource in shrub lantigeazdrbon stocks

and the impacts of the management of shrub formations by meetiatéaring and harvesting.
These actions ated by two beneficiaries with experience in the study of biodiversity, fire, and
soil carbon stocks as INIA and AGRESTA. &lily, a huge program of dissemination among the
major players in the fields of forest policy, management, energy and environment, has been
designed. The leader of these activities is AVEBIOM, an association that encompasses a large
number of players in sidrt fields and with demonstrated experienced in conducting awareness
campaigns, conferences and fairs as EXPOBIOMASA

The work planwas developed through indicated actions with a duration of 43 mdirtaty
extended up to 47 monthshe critical and keyask within the global work plahas beerhe

action B1 on demonstration trials of clearing and collection of scrub biomass, because this
action is at the beginning of the demonstration work to be performed in other actions such as
B2, B3 and B5.

A Gantt with theprogress of the actions is shown in next pages.
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Legend

& Start date
A: Inception Report
O: Midterm Report

X: Progress Report

*: End date (including the extension from 1/01/2018 td®02018)
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- Presentation of thecoordinating beneficiary, associated beneficiarieand project
organisation Qrganigramme providing information about functions, tasks, persons
and companies)lescribewhat theproject manager and other representatives thie
coordinating beneficiary have done to organisefmdlinate the project: meetings,
seminars etc.

The coordinating beneficiary is the CIEMAT, the Spanish reference center on energy and
environmental research. The project is coordinated by the CHEOERAT which is a
territorial center located in the region of Castilla y Leon. The project is structured, as noted
above in a central block 7 and 5 implementation and dissemination actions, respectively. The
consortium was formed initially by the coordinab@meficiary and 8 associate beneficiaries, but

in 2015 a new associated beneficiary (INNTACTA, ENVIRONMENTAL MANAGEMENT),
directly related to BIOMASA FORESTAL activities, was added. Among the associated
beneficiaries, the project counts with companies jpmiolic centers of prestige as TRAGSA
(Company for agrarian transformation) leading the action B1 on scrub clearing and harvesting
of biomass, INIA (National Institute of Agricultural and Forestry Research) leading the B5
action on environmental analysibBetSpanish association of biomass valorization (AVEBIOM),
which organizes dissemination activities, prominent Stakeholders of the bioenergy sector, such
as GESTAMP BIOMASS and BIOMASA FORESTAL which hold an important part in the
demonstration program (@ens Bl and B3). The consortium also involved two public
beneficiaries representing local owners and users of shrub biomass resource scrub: The
Municipality of Fabero (Leén) and Society Montes de las Navas (Avila). These partners use
biomass in municipdieat production facilities, thus completing the value chain of biomass. The
inventory of biomass resources is carried out by the Cooperative AGRESTA (action B4).

In the flowchart of Figure 1 project organization with relationships between actions and
respmsibilities of each beneficiary is indicated.

Project Committee

ElyE2 Tech

Coordinator [—| Resp: | Admin.
CIEMAT CIEMAT Desk

CIEMAT

AGRESTA MONTES DE

LAS NAVAS

AYTO
FABERO

GESTAMP TRAGSA AVEBIOM

|

AL B1 B5 B7
Resp:CIEMAT Resp:TRAGSA Resp:INIA Resp: CIEMAT

/1

A2
Resp:TRAGSA

]

BIOMASA INTACTA
FORESTAL

-
D1 a D5

Resp:
AVEBIOM

B2 B3
Resp:CIEMAT Resp: CIEMAT

B4
Resp:AGRESTA
B6
Resp:CIEMAT

After delivery of the Midterm Report, in the Second Quarter of 2016, the key person of the
financial and administrative area of the Coordinating Beneficiary, CIEMAT, left the entity.

After this situation, lte general coordinator of the project, Luis Saul Esteban, took over the tasks
of the overall project management. Due to the complexity and high workload that these tasks
required for the correct project implementation, and in order to avoid delays aatiatesin

the achievements of the project objectives, the coordinator, after consulting with the monitor,
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decided to resort to an external assistance for the project management. This service was
contracted to Ednnova as expert consulting in the suppatvices for the technical and
economieadministrative management and coordination of LIFE projects.

The staff of this external assistance attended the monitoring meeting held in April 2017. At this
meeting, with the advice of the project monitor, commuitcaand coordination mechanisms
were established to ensure proper project management.

From this moment, a fluid communication between all beneficiaries has been maintained, which
has sought a constant update of the financial information and documentagemnent of the
whole project.

In this way, the Technical Office of the project is now composed by the project coordinator and
the externa assistance of H@hova for the project management

Persons responsible for the actions:

At the beginning of the pregt, at the first meeting of the Committee, the participating entities
named people responsible for the implementation of the actions. Their roles are:

- Coordinating, monitoring and ensuring, both in content and time, the execution of the
activities within each action under its responsibility.

- Communicating to the coordinator any significant deviation from the work relative to the
fulfillment of the work program and the objectives of the project.
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5 Techmiac & |

(maximum 50 pages)

5.1 Technical progresger task
This section concerns gilojecttasks excepfor:
- "project managementVhich is dealt with in the administrative pase¢tion 4 and

- "dissemination", whiclis dealt with insection 52

In this section you shouldescribewhat and how has ben done regarding the different
technical/substantial components of the project (such as research, fieldwork, construction).
You should indicate what h& been done regarding each tésubtasks if appropriatdjut

avoid describing the objectives and tagas such.The description of the work done has to

be sufficient to allow a good understanding of the project without a need to refer to the
annexes. The technical details, however, should be given in the annérgstelated
reports or memos other théime official Progress Reports should be described shortly and
attached furthermore as annexes.
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5.1.1 Action Al Description of the natural environment and samtonomic status of the
areas covered by the project

(Task leadeCIEMAT)

- Describe the activitiesundertaken and outputs achieved in quantifiable
terms (also indicate by whom they were dore

This preparatory action has been carried out by CIEM#th the collaborationof local
partners Fabero (Ayto Fabero) and Navas del Marqués (MLN). The restile aiction is
embodied in a deliverable whose first version wastwith the initial report in March 2015.
The updated deliverable contains all the information on the natural and ssEHoOmMiIc
environment of the areas covered by the project. Initidilypteparatorystudy was planned for
four zoneswhich were extended to fivday indication of the @mmission aftethe evaluation of
the inceptionreportas it wasdecided to include scrub clearing zones iradditionalarea that
was not initially forese@. The new zone is located in the province of Zamora and will
complement the actions in the area of Fabero due to the difficult terrain in the area.

- Compare with planned output and time schedule. (Please note that the
overall progress of the project shou also be presented using a Gantt
chart or similar 1 see section 4.1)

2014 2015 2016 2017
PPNV I v iV iV

A.1 action Proposed
Actual

As can be seerthe action habeen extendedhger than initially proposedue to the request to
add a new study zonEigueruelade Arriba(Zamora)

- Clearly indicate (when applicable) the indicators used to test the
performance of the action.

The progress of this action has been developed according to plan with the exception of zone 5
(Zamora) that was added later and whose information has been obtaingeeessed by the
end of 2015. The following table shows the progress status of the @aiwriinished)

%
Indicadores Zonal | Zona?2 | Zona3 | Zona4 | Zona5 | progres
0
Data collection 20 20 20 20 20 100
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Resultsndicators are shown in the following tabl

. Zona | Zona | Zona | Zona | Zona
Resultados(informes y mapas) 1 > 3 4 5

Description of the physical environment, forestry,
silviculture

Socieconomic analysis

Energy resources

Thematic maps 5 5 5

- If relevant, clearly indicate how actions were modified and any
correspondence with the Commission approving the changes. (In
particular this is required if there has been a significant overspending of
the foreseen budget for the action.)

Not applicable
- Clearly indicate major problems / drawbacks encountered, delays,

including  consequences for other tasks (technical, legal,
financial/economic, market, organisational or environment related
problems).

Not applicable
- Mention any complementary action outside LIFE;

Not applicable

- Outline the perspectives for continuing the action after the end of the
project

Not applicable

- Include tables, photographs etc to illustrate the actions; for LIFE+ Nature
and Biodiversity e.g. land purchase and nomecurring management
activities

Table: Surmary of forest land data of the study areas

LAS NAVAS GARRAY FABERO AS PONTES VILLARDECIERVOS
FOREST DATA (ha) (%) (ha) (%) (ha) (%) (ha) (%) (ha) (%)
GEOGRAPHYC AREA 125.664 100,0 | 3.141.600 100,0 | 125.664 100,0 | 1.795.796 1000 | 128.098 100,0
FOREST AREA (F) 118.158 94,0 | 1.767.559 56,3 | 108.102 86,0 | 1.113.838 620 | 125663 98,1
TOTAL SCRUB AREA (M) 40.014 31,8 | 720.803 22,9 48.441 385 | 244.962 136 51.641 40,3
HIGH HEIGHT SHURBS AREA (ML) 13.372 10,6 | 38L382 12,1 43.399 345 | 110.829 6,2 46.229 36,1
M1 in NATURA 2000 (M2) 5.903 4,7 150.068 4,8 32.048 25,5 19.017 1,1 - -
M2/ML 44,1 39,3 73.8 17,2 -
M/F 339 40,8 44,8 22,0 41,1
MUF 11,3 216 40,1 10,0 36,8
M2/F 5,0 85 29.6 17 -
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Figure: Thedistributionof forest property in the five areas studied

D.‘«-ﬂ ™ Dy (90 oy

D Zona ae Fadero (20 km)

Private forests: Other entities
- Private forests: Personals
- Private forests: Without specification
- Private forests: Societies

Private forests: Partners

Public forests: Autonomous communities
- Public forests: Local entities
- Public forests: State
- Without a determination

[ 2000 se vemwsucerves 23 am)
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5.1.2 Action A2: Design of the clearing and harvesting actions in the selected areas and
planning of the followup study

(Task leader TRAGSA)

To define and design the demonstration action
project locations in Galicia and Castilla y Le6n regions.

- Describe the activities undertaken and outputs achieved in quantifiable
terms (also indicate by whom they we= done).

Action A2 began in July 2014. Four project locations were considered:
1: LasNavasdel Marqués (Avila).
2: Garray (Soria).
3: Fabero (Lebn).
4: As Pontes de Garcia Rodriguez (A Corufia).
In each of these locations:
- Field sites were located (cotignt with the characteristics required for the project).
- Permissions were obtained from land owners (public and/or private).

-The necessary shrubsd surface was defined f
of the year for harvesting (takingtimaccount weather, terrain, ecologic limitations...).

- Thematic maps were made of the field sites and their surrounding area.

- Technical guidelines for harvesting and data acquisition were prepared.

As a result, deliverable A2 was written and delivesadhe 38 of September 2014,

Sample plot (before and after cutting shrubs for weighing biomass) in a field site indéhvas
Marqués location.

- Compare with planned output and time schedule. (Please note that the
overall progress of the project shald also be presented using a Ganit
chart or similar 7 see section 4.1)
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As a summary, all objectives established in action A2 are fulfilled,
The overall progress of the action is represented in the following table:

Table: Overall progress of the actiorR&omparing proposed and actual.

2016
V[T Il

2015
V[T

2014
LA

Proposed
Actual

- Clearly indicate (when applicable) the indicators used to test the
performance of the action.

A.2 action

Tasks developed in action A2 are described in deliverable A2, which shows a percentage of
executionof 94.7%0, andis included h the Annexes section.

DELIVERABLE ACTION N. | DEADLINE | COMPLETED
Permlsglons from land owners, thema}tlc m AD 30/09/2014 100%
harvesting technical guidelines for action B
The following table includes indicators of progress within this action.
. Location 1 | Location Location 3 | Location 4
Indi cators (Las 2 (Fabera) Progress %
Navas) (Garray) (A= Pontes)

Permissions 25,00% 25,00% 25,00% 25,00% 100%
Maps 25,00% 25,00% 25,00% 25,00% 100%
Technical guidelines 25,00% 25,00% 25,00% 25,00% 100 %
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In the following table shows indicators of results that have been achieved until this moment.

el Location 1 | Location 2| Location 3 | Location 4
(Las Navas)| (Garray) (Fabero) | (As Pontes)
Field sites delimitation (hectares) 40/20 160/40 76/20 50/40
Harvesting guidelines for action B1 1/1 1/1 1/1 1/1
Data acquisition guidelines for action B1 171 1/1 171 1/1
Assessment Protocol harvesting 171 1/1 171 1/1
Maps showing harvesting works 11 1/1 1/1 1/1

- If relevant, clearly indicate how actions mgamodified, and any correspondence
with the Commission approving the changes. (In particular this is required if
there has been a significant owgrending of the foreseen budget for the

action.)

Not applicable

- Mention any complementary action outside LIFE;

Not applicable

- Outline the perspectives for continuing the action after the end of the

project

Not applicable

- Include tables, photographs etc to illustrate the actions; for LIFE+ Nature
and Biodiversity e.g. land purchase and nomecurring management

activities;

Not applicable
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5.1.3 Action Bl Demonstrative tests of scrub clearing and harvesting. Testmmomic
assessment

(Task leader TRAGSA)

To carry out the demonstration action B1 based
locations, accordingp results from action A2, employing two different commercial harvesting
systems {paharve aatneuliidlevesteand to perform a t
analysis of both harvesting systems.

- Describe the activities undertaken and outputs achied in quantifiable
terms (also indicate by whom they were done).

Action Bl described in this report aims at providing the project with some findings and
conclusions resulting from the extraction of forest shrub material thanks to thetusesthte
of-the-art pieces of equipment. Both perform clearing of shrubs but hathestnaterial
differently: one in bales (balearvester) and the other in shreds (shadester).

The two devices were tested in six provinces and in five different pbamtations, vith
variable heights and thicknesses within each testing plotv@getation harvested in Avila was
broom (Genista cinerascens and Citysus scopariusjx @f broom and heath (Erica australis
and Genista florida) in Zamora; heath (Ermastralis) in Len; gorse (Ulex europaeus) in A
Coruia and Lugo; and rockrose (Cistausrifolius) in Soria(see map below)

- _ACoruiia y Lugo

Action B1 started on the beginning of December 28d4d finished in February 201%o far,
themain tasks performed and outputs rest; are sumigsed in the tablbelow.
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Harvested

Standing

Harvested

Zone | Zone | Location| Location | Machine | Harvested| fresh fresh fresh AUl Clear_lng Clearing
. . . (% wet Starting
number| name | number name used area (ha) | biomass | biomass| biomass basis) date End date
(9) (t/ha) (t/ha)
L1201 MajrfldaSta
Las Marla Bale-
1 10,8 137,3 33,9 12,7 33 11/12/2014 | 13/01/2015
Navas Harvester
L1Z02 | Matallana
L2Z02 | Lubia Bale- 37,4 152,9 21,2 4,1 32 04/11/2015| 08/02/2016
Harvester
2 Garray| L2Z03 | Navalcaballo Bale- 19,3 87,9 18,7 4.5 40 01/12/2015| 03/02/2016
Harveser
L2704 | Torretartajo | B3 27,2 1452 | 186 5.4 41 | 09/02/2016 | 31/03/2016
Harvester
Shred 3,1 57,4 20,1 18,5 39,5 | 04/05/2015 | 07/05/2015
Harvester
L3201 | Argayo
Bale- 1 11 11,7 1,1 403 | 20/04/2016 | 21/04/2016
Harvester
3 Fabero
Shred
7,4 175 31,9 23,7 30,9 | 24/04/2015| 29/04/2015
Harvester
L3Z02 | Figueruela
Bale- 9,7 20,7 21,5 3,1 38,9 | 25/04/2016 | 27/04/2016
Harvester
Shred
Endesa 14,3 478 48 334 38,9 | 09/06/2015| 27/08/2015
Harvester
Shred 4,2 2852 | 90,8 68,6 49,5 | 16/11/2016| 21/12/2016
As Harvester
4 INVIED
Pontes Bale-
2,1 75,1 68,6 35,6 49,3 | 15/11/2016| 01/12/2016
Harvester
. Bale-
Merlan 3,8 15,5 34,4 4,1 46,4 14/02/2017 | 17/02/2017
Harvester
TOTAL 140,3 1.631,30 - - - - -

The main problems this actionwere related to the unavailability of the machyddriver, the

Compare with planned output and time schedule.

(Please note that the

overall progress of the project should also be presented using a Gantt
chart or similar i see section 4.1)

rain and the mechanical problems. Last tests finished in February 2017 with 12 months delay

respect to the planed timetable (details are given imapipeovedextension requestttached in

theannex).Tasks developed in Action B1 are desdribeDeliverable B1.

The overall progress of the action is represented in the following table:
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Table: Overall progress of the action Bbmparing proposed and actual.

2014 2015 2016 2017 2018
(VeI ae vy e vE e nnegnv
B.2 action Proposeq
Actual
- Clearly indicate (when applicable) the indicators used to test the
performance of the action
DELIVERABLE ACTION N. DEADLINE COMPLETED
Report of harvesting results for each locatiq Bl 01/03/2016 100%
Indicators . . Location .
! Location 1 | Location 3' Location 4 | progress
Las Navas) 2 (Garra As Pontes %
( J2@armay) o] ¢ )| )
Biomass sets harvested and | 25.00% 25.00% | 25.00% | 25.00% 100%
0
delivered
Number of reports finished| 25 009 25.00% | 25.00% | 25.00% 100%
0
(results)
Location | Location | Location Location
Results 1 (Las 2 3 4 (As
Navas) | (Garray) | (Fabero) Pontes)
Seqwgn;e?té)arameters: efficiency, fuelnsamption, 10/10 10/10 10/10 10/10
Terrain parameters: bllomass densny, rocking 10/10 10/10 10/10 10/10
sl ope, rolling resistal
Amount of harvested fresh biomass (tonnes) 137/250 | 376/500 | 255/250 | 8531000
Assessment of e g nd pnpeets
(reports) 1/1 1/1 1/1 1/1
Assessment of harvesting technical and econc 1”1 1”1 1 71
thresholds (reports)
- If relevant, clearly indicate how actions were modified and any
correspondence with the Commission approving the changes. (In

particular this is required if there has been a significant ovesspending of
the foreseen budget for the action.)

Action delayed one year as explained above in this section.

Not applicable

project

Mention any complementary action outside LIFE;

Outline the perspectives for continuing the action after the end of the
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In June 2018, CIEMATand AGRESTA have formed a group call&D - ESENCIAL
(provisiorally approved on June 21, 201i8)the framework ofthe program promoted by the
European Association for Innovatioin Agricultural Productivity and Sustainability (AEl
AGRI) and managed by the Spanish Ministry of agriculttd&PAMA. This group whose
objective is tomanageof shrubformations,extract essential oiland biomass for solid, liquid
biofuels and bioprducts developmentparticipate 10 @search groupscompanies and
associations.

- Include tables photographs etc to illustrate the actions; for LIFE+ Nature
and Biodiversity e.g. land purchase and nommecurring management
activities

- Left: tractor witht he fAhbahvesdbesystem. Ri ght: har
going and staff in charge of time control. Sample plot at the forefront. Las
Navas del Marqués location (Avila).

AHar vmewlteelrer 0 syste fiHar vmwlteher 0 syste
staff in charge of time control in Figueela de Paramo del Sil (Ledn).
Arriba (Zamora).
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Left: A-Halr vlest @ rsystem wor ki nidlexi nRiagh ta:r- efaHarowes
mu | ¢ h e r dnloadingtheeadtiected biomagss Pontes locationX Corufia).

Biomass bale. CEDER site tubia (Soria). fi Har weaslterro wor ki ng
(Soria)
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5.1.4 Action B2 Laboratory and pilot plant tests: preparation, characterization, biofuels
production (pellets), combustion and emissions charadiienza

(Task leader CIEMAT)

The action B2 is divided in two main tasks: the evaluation oftre@ment processes and
combustion processes.

- Describe the activities undertaken and outputs achieved in quantifiable terms (also
indicate by whom they were done)

Within the action B2 CIEMAT has carried out a study to evaluate the milling and pelletizing
energy demand and the quality of pellets obtainedzimtii different shrub feedstocks, and the
combustion of the obtained biofuels.particular the main phass of thestudyare as follows:

Reception All necessary raw materials are being obtained from the B1 action of the project.
The biomass has been received as bales or c®ipse batches of the harvested biomass has
been stored during one year in ordestiady the changes in dry mater and biomass composition
and the possible effect on pretreatment and combustion.

Preareatmentests All the raw biomass materialgereprocessed usingg@otocolizedprocedure
in order to obtain pélets and crushed fuels.

Conbustion testsCombustions assays with just harves biomass and Wjthar storeanes,
have beertarried out in twdoilers located at CEDERIEMAT (40 kWthfor pelletsand 500
kWth for crushed biomajs

Results

The behavior of the scrub during the inidf process is difficult to predict, since it depends to a
great extent on the humidity, the elasticity, the age of the plants and the format in which it is
received (bales or prerushed). The energy yields and consumptions required have been similar
with broom, heather and rockrose shrubs, obtainadgesbetween 18 and 20 kg DM / h kW

and 7.5 and 11 kWh / t DM. The milling ¢ie RETRABIO precrushedgorse biomasshas
shown the worst resultsoth inmilling yields and in energy consumption. In addititdme low
density of the material and its thorny character make it difficult to feed the shredder.

In the refining process, the mills of rockrose and gorse at 4 mimagrehowrthe best results,

with yields between 27 and 21 kg DMh kW and 17 and 18 kWht MS, respectively. Lower
production and higher energy consumption has been obtained with the broom and heather, due
to the greater elasticity of its fibers, and therefore, greater resistance to breakage in the hammer
mill.

During the pelletising procssthe gorse is the scrub that presents a better performance followed
by the broom, the heather and the rockrose.

Biomass storagdifferent types of storage management have been carried out, and several of
them have been controlled in order to evaluatpaitant aspects such as the evolution of
humidity and dry matter losses due mainly to degradation biological of stored bidkftass.

the study of thestoredlots, resultsindicate that the chosen collection systéral¢dor crushed)

has a clear influencdoth on the loss of dry matter and on the final humidity of the biomass,
after a Storage period of approximately 12 months, although there is no doubtedther
conditionsalso plays a decisive rol@he baledgorsebiomass stored in As Pontes during 1
months, has suffered a decrease in dry matter of 18.8% compared to 30.5% of the crushed

28



biomass in the same period, and a final humidity of 57% compared to 72% of the crushed
biomass. To contrast the influence of climatology ¢shme biomass crushed =0 in Soria,

has suffered dry mattéossof 22.0% and has reached a final humidity of 35% (less thamhalf

As Pontes). On the other hand, the loss of dry mhtiErd gorséiomass stored in Soria was
14.4% and the final humidity 229%. thosefiguresare dramaticfor the gorse, they are no less

for other biomasses§:.or crushed biomass, only the heather collected in Fabero, has been studied
in situ, wherethe biomass was stored for 13 months, obtaining a dry matter loss of 47.9% and a
final humidity of 53%. The rest of biomassesvaluated have bedsroom in Las Navas del
Marquésrockrose, heather frofigueruela and heathéom Palencia in CEDER. The broom

and rockose presented similar values of-148% of losses and 18% of final humidity, while
heathe showedvery low loss values, between 4 and 7%, althouglsethieales had been
collectedseveral monthbefore thestorage control was started and they were received very dry

No influence regarding the storage period have been observed in the preparatesses
crushing refining or pelletizing

Concerning the quality of the solid biofuels obtainédan be concluded that with an adequate
pretreatment (for example, separation of fines), which implies the reduction of the ash, nitrogen
and chlorine cotent of the obtained pellets, it could be possible to classify the pellets of broom,
heather and rockrose within category B of ISO 17228r use in commercial and residential
applications. However, the gorse pellets, given their high sulfur and alirtent, should be
usedonly in industrial applications equipped with appropriate flue gas emissions abatement
technologies.

With regard to combustion testis can be concluded that the combustion technology and the
operating parameters in the used &mwildetermine the formation of slags on the grate. Thus,
slags have been observed during the combustigreltdts in the 40 kW pellet boiler but they
hardly appear in the 500 kW boiler using crushed bionfaegarding the emissions, hias
beennoticed hat shrub combustion entails higher NOx emissions than reference materials
(pellets and chips from pine log wood) in the same boi@nsthe other hand, it must be taken

into account the emissions of SO2 and HCI during gorse and heather combustioy, iRinall
general, it is remarkable the high particle emission during shrub combustion compared to
reference material combustion; consequently fine removing in crushed biofuel and/or the use of
equipment for particles removing in boilers ought tocoasideredn order to reduce such
emissions The test has also depicted tiat shrub storage (1 yeahas nosignificant effects

over the combustiobehavior and emissian.

- Compare with planned output and time schedule. (Please note that the overall
progress ofthe project should also be presented using a Ganthart or similar 1
see section 4.1)

The action B2 ought to be finished in June 2017. However, due to the late starting of the storage
of gorse coming from the last clearing land (Merlan) in February 20t7the 4 month
extensionthe action wadinished in April 2018, in order to permit the evaluation the biomass
qguality and losses after 12 months of storage and theacterization of the stored gorse
biomass pketization and combustion

The overall progess of the action is represented in the following table:

2014 2015 2016 2017 2017
LNV e v r eV pmneinvErf e

Proposeq
Actual

B.2 action
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- Clearly indicate (when applicable) the indicators used to test the performance of

the action.

The following table includes indicators of progress within this action.

Indicators Zonel Zone?2 Zone3 Zone4-5 | % progress
R_eceptlon of just harvests o5 o5 o5 o5 100
biomass (5 tons)

Reception of biomass stor

during 12 months (5 tons) 25 25 25 25 L0
_Maklng pellets and chips o5 o5 o5 o5 100
just harvested biomass

Making pellets and chips

biomass stored during 1 25 25 25 25 100
months

Combustion assays wi o5 o5 o5 o5 100
pellets

Co_mbusnon assays wi o5 o5 o5 o5 100
chips

In the following table shows indicators of results that have been achieved until this moment.

Results Gorse Heather Broom Rockrose
Z(Z')'ets of just harvested bioma 504500 | 1000500 | 500500 | 500/500
Pellets of biomass stored during | 544505 | 500/500 | 500/500 | 500/500
months (kg)
Chips of just harvested biomass (§ 3000/3000 | 3000/3000 | 3000/3000 | 3000/3000
Chips of biomass stored during | 3,40/3000 | 3000/3000 | 3000/3000 | 3000/3000
months (kg)
Combustion assays with pellets 8/8 8/8 8/8 8/8
Combustion assays with chips 8/8 8/8 8/8 8/8
Analysed samples (n°) 20/20 20/20 20/20 20/20
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3 preliminary combustion testgave been carried out with each shrub (pellets and chips) in
order to define and to adjust the operating conditions and 1 optimised combustion test has been
carried out and it is shown in the deliverable report.

With this report two deliverabls are attatced with the procedures and results concerning
biomass preparation and biomass combustion

DELIVERABLE ACTION N. | DEADLINE COMPLETED
Results of tests ipretreatmenpilot plant with just o
harvestiomassandstored duringpne yea(B2-1) B2 30/042018 100%
Results of tests ipretreatment piloplant with just B2 30/042018 100%

harvestiomassandstored duringpne yea(B2-2)

- If relevant, clearly indicate how actions were modifiedand any correspondence
with the Commission approving the changegln particular this is required if there
has been a significant ovespending of the foreseen budget for the action.)

Not applicable
- Mention any complementary action outside LIFE
There has not been any complementary action outside LIFE affecting thre B2ti
- Outline the perspectives for continuing the action after the end of the project.

This approach is very likely and recommended with respect to this aetsothe energy
consumptionamong other variableboth the four types of biomass without stgriand the

stored biomass could be compared to other biomass materials. It would be very interesting to
expand our knowledge about solid biofuels. Therefdhere are great perspectives for
continuing the action after the end of the project.

Taking into @count the results obtained during combustion tests, it seems advisable to continue
with the study on shrubs combustion. Thus, it is important to know the influence of different
combustion technologies on slags formation and to study the mechanisms dasdetite
emissions of NOx, SO2, HCI and particles, especially for gorse biomass. Furthermore, it would
be needed to know the behaviour of these fuels during combustion in tHerdong
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- Include tables photographs etc to illustrate the actions; for LIFE+ Nature and

Biodiversity e.g. land purchase and nowrecurring management activities

In the following figures (next pages) are illustrated the main results obtained within this action

Table: Specific mass flow and specific energy expressed in dry matteitling (30 mm)

PRE-GRINDING
BIOMASS Screen pore size Specific mass flow Specific energy
(mm) (kg DM/h kW) (kWh/t DM)

Broom (from Las Navas) 30 18.06 8.95
Mixture: Broom and heather

(from Figueruela) 30 19.98 740
Rockrose (from Garray) 30 17.88 10.68
Gorse (from As Pontes) 30 5.58 28.33

Table: Specific mass flow and specific energy expressed in dry matter in milling (4 mm)

FINE GRINDING
BIOMASS Screen pore size Specific mass flow Specific energy
(mm) (kg DM/h kW) (kWh/t DM)
Broom 4 11.02 45.79
Mixture: Broom and heather 4 11.96 57.93
Rockrose 4 26.56 16.81
Gorse 4 21.44 17.54

Table: Specific mass flow and specific energy for pelletizing tests

Die _ Outlet pellet | Specific mass Specificener
BIOMASS compression| temperature flow P 9y
(mm) (°C) (kgDM/h kw) | (KWh/tDM)
Broom 35 91 6.9 112.7
Mixture: Broom and heathe 35 83 6.7 121.7
Rockrose 35 91 5.9 132.6
Gorse 31 76 8.8 79.9

Figure: Aspect ofpelletsa) broomb) broom and heather) rockrose d) gorse.

32




In the following tablesthe average values of the emissions registered in the tested boilers are
shown.

Table: Average values of the gas compositionpellet combustiortests carried out in
MG40 boiler

Parametro Broom Heather | Rockrose | Gorse | Pellets | Heather | Gorse
Figuer. As Al Palenc Merlan
Pontes
0, (%) d.b. 8.0 7.7 8.3 8.2 8.1 7.9 8.4
CQ (%) d.b. 11.3 13.0 12.7 12.3 12.7 10.1 11.5
CO (mg/Nr) d.b.® 623 60 71 22 295 37 728
NO, (mg/Nnt) d.b. D@ 388 482 373 601 140 347 451
SQ (mg/Nnt) d.b.Y 7.0 79 59 132 13 122 70
HCI (mg/Nr) d.b.® 2.9 13 7.4 60 0.34 20 11
TOC (mg C/NHd.b.D® 3.3 1.7 1.7 1.7 1.2 1.9 3.4
Particles (mg/Nrj) d.b.” 235 135 32 40 97 26 287

Table: Average values of the gas compositiommiilled biomass combustiotests carried
out in MGHO0 boiler

Parametro Broom Heather | Rockrose | Gorse | Pine Heather | Gorse
Figuer. As chips | Palenc | Merlan
Pontes
0O, (%) d.b. 8.7 10.1 9.6 104 8.8 8.2 8.0
CQ (%) d.b. 8.8 10.3 10.9 10.6 114 11.9 12.0
CO (mg/Nri) d.b.V 2102 2144 1159 1192 | 1558 909 1204
NO, (mg/Nm®) d.b. Y@ 335 330 224 305 126 264 342
SQ (mg/Nnt) d.b. 0 65 32 155 21 77 76
HCI (mg/Nri) d.b.V 0.70 0.61 0.87 n.d. 0.24 2.2 11
TOC (mg C/N#d.b. D@ 30 20 13 13 43 8.3 18
Particles (mg/Nrf) d.b.? 148 295 161 210 42 146 104

d.b.: dry basis™: reference ©10%.®: NO + NG,. as NQ.;®: Total organic carbon as C.
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Control of stored biomass. Above lafdckrose bales aCEDER. Above rightgorse bales from
Merlanat CEDER. Below, INVIED gorse biomass stored in Ames. Leftcrushedand right,
bales?2
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5.1.5 Action B3 Demonstration of the use of biofuels in industrial and residential facilities
(Task leader CIEMAT)

The action B3 is divided into two main tasks: pelletisation tests (BIOMASA FORESTAL and
INTACTA) and combustion tests (CIEMAT).

Pelletisation tests (BIOMASA FORESTAL and INTACTA)

- Describe the activities undertaken and outputs achieved in quantifiable terms (also
indicate by whom they were done).

In June 2015, the clearing of gorse scrub in the oldrst@g located in As Pontes (A Corufia)

was started and the obtained biomass was moved to the BIOMASA FORESTAL plant, where it
was collected to be pelletised. 361.14 t of shrub biomass were received with moisture content
between 17% and 27% and a bulk densft91.4 kg/n3.

In September 2015, pteesatment and pelletisation of the scrub were carried out. The process
started with a crushing step (60 mm), and it was followed by a hammer milling (sieve 5 x 80
mm). During the milling, several blockages happeneel t the material did not flow properly
because of its low density and this fact slowed down the feeding of the hammer mill.

Once finished the milling, a rotating dryer was used to dry the biomass material. When this step
is compared with the correspondito the biomass mostly used in the plant (timber wood), it
can be noticed low drying times due to the lower moisture content of the shrubs. The moisture
content at the outlet of the dryer was between 3.7% and 12.2%.

After the drying, a new step of millinwas carried out, using a 6 mm sieve, followed by the
pelletisation of the material in two pellet presses. Several blockages were registered at the inlet
of the mill and at the outlet (which corresponds to the inlet of the pellet presses), due to the low
density of the material. Consequently, the velocity of pelletisation was lower than the values
obtained with the timber wood biomass. 206.73 t of pellets were produced. Some characteristics
of these pellets can be seemaxt Table

Table: Characteris@dn of pellets obtained

Moisture content | Bulk density Fines Mechanical durability Ash
(W.%) (w.b.) (kg/m3) (WM) | (W.%) | (w.%) (W.%) (d.b.)
6.8 640 0.05 98.4 7.4

w.%; weigh %; w.b.: wet basis; WMwet matter; d.b.: dry basis

It is especially remarkableghhigh ash content, which is higher than the value corresponding to
the just harvested biomass. This increase in the ash content could be due to the drying process.

With regard to the electrical consumption/ t of pellets, it can be observed that ites thigh
the annual ratio.
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Compare with planned output and time schedule.

progress of the project should also be presented using a Gadwthart or similar 1

see section 4.1)

(Please note that the overall

All the activities corresponding to the scrub pédiation within the action B3 have been carried
out according to the planned time schedule at the beginning of the project.

The overall progress of the action is represented in the following table:

Table: Overall progress of the action B3 comparing progasel actual (pelletisation tests).

2014

2015

2016

2017

vyl

i1V

\ARERIE

Proposeq

B.3 action (pellets)

Actual

the action.

Clearly indicate (when applicable) the indicators used to test the performance of

Regarding the activities correspondingpletisation inthe action B3, indicators of progress
and indicator®f results & shown in next Tables

Table: Indicators of progress of the action B3 (pelletisation tests).

Indicators Las Navas |Fabero |Garray |As Pontes |% progress
Reception and store of tl
. n.a. n.a. n.a. n.a. n.a.
biomass (t)
Tests with just harvestg
biomass(nurrber) n.a. n.a. n.a. 100 100
Tests with 12 months stort
. n.a. n.a. n.a. n.a. n.a.
biomasgnumber)
n.a: not applicable

Table: Indicators of results of the action B3e{letisation tes)s
Indicators Las Navas |Fabero |Garray |As Pontes
Reception and storaf the biomass (t) n.a. n.a. n.a. 800
Tests with just harvested biome

n.a. n.a. n.a. 1
(number)
Tests with 12 months stored biom:;

n.a. n.a. n.a. n.a.
(number)

n.a: not applicable

Deliverables
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DELIVERABLE ACTION DEADLINE COMPLETED

Reportof pellging tests of thescrub biomas
from thecoal mine of Endesa in As Pontes B3 01/02/2016 100%
Corufia) project ENERBIOSCRUB3-2)

Report of measurements made in the p

0
boilerat FCC service¢B3-3) B3 01/02/2016 100%

- If relevant, clearly indicate how actions were modified, and any correspondence
with the Commission approving the changes. (In particular this is required if there
has been a significant ovespending of the foreseen budget for the action.)

This is not applicable to this action.

- Clearly indicate major problems / drawbacks encountered, delays, including
consequences for other tasks (technical, legal, financial/leconomic, market,
organisational or environment related problems).

This is not applicable to this action.

- Mention any complementary action outside LIFE;

There has not been any complementary action outside LIFE affecting the action B3.

- Outline the perspectives for continuing the action after the end of the project

The gorse is a complicated fuel to handle because it genpral#sms in the logistics handling

in the facilitiesused tomanagewvood chips. The prospects for future use are conditioned on the

entire process generating a product whose cost is abbegompared to other biofuels

- Include tables. photographs etc tdllustrate the actions; for LIFE+ Nature and
Biodiversity e.g. land purchase and nofrecurring management activities;

Some pictures of the process are shown in the following figures.
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Figure : (1) Scrub clearing. (2) Unloading of biomass in the plant.

Figure: Pellets made with gorse.

In nextTable it is shown a comparative of the electrical consumption of the pnitesgorse
in Biomasa Forestand themeanannual datédased on wood chips

Total Chipping 1% Milling Drying and| Pelletisation
2" Milling
Average annual 162 18 28 37 76
consumption
(kWht)
ENERBIOSCRUB| 212 - 61 45 98
gorse pelletisation
test (kwWh/t)

Combustion tests (CIEMAT)

- Describe the activities undertaken and outputs achieved in guntifiable terms (also
indicate by whom they were done).

The objective of the combustion tests carried out within the B3 action is to demonstrate the use
of the biomass obtained in B1 action in two sectors:
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Industrial: 17 MWe power plant located in Garray

Residential: two district heating facilities located in Las Navas del Marqués and Fabero. With
the aim of increasing the kind of biofuels to use, an additional district heating located in Cuéllar
has been used. On the other hand, with the objectivengpaxing the different shrub biofuels
used in the same boiler, a boiler connected to a heating network at GEIEIMAT has been

used.

In this task, staff belonging to CEDEREMAT has gone to the different locations with the
proper instruments to measuresgaus and particle emissions during combustion.

In the first phase of tests, the used biofuels have been: broom pellets in Las Navas del Marqués,
a blend of 50% commercial pellets and 50% heather + broom pellets in Fabero, chipped broom
in Cuéllar, rockros bales in Garray and milled shrubs (broom, broom + heather, rockrose and
gorse) and milled pine (reference) in the boiler located at CEOERIAT.

In the second phase, biofuels have been prepared using shrubs stored during one year (broom
and rockrose) ahsome improvements have been carried out in the boilers used. In this phase,
emissions have been measured in Las Navas del Marqués (broom pellets), Fabero (broom +
heather pellets) and Garray (grinded rockrose).

Considering the results obtained in Las Alwdel Marqués, Fabero y Cuéllar, it can be
concluded that an adjustment of combustion parameters is needed when a different biomass is
used as fuel.

Regarding the results obtained in Garray, it can be concluded that rockrose can be used in this
boiler if a proper prdreatment of the fuel is performed in order to avoid problems during the
feeding of the fuel to the boiler. With regard to the measured emissions, rockrose combustion
does not entail higher emissions than the fuel usually burnt in the lvillerthe exception of

the particles. However, particles are always lower than the limit established by the European
Directive 2015/2193.

Taking into account the tests carried out in the boiler located at CEDER, it can be concluded
that the tested shrubs dot entail operating problems (considering the time corresponding to
the tests). Regarding the emissions measured, it is especially important the use of a particles
abatement equipment in order to reduce the particles emitted, regardless of the fuel used.
Furthermore, it is remarkable the high emission of NOx, SO2 and HCI during gorse combustion
and the emission of HCI when the mixture of heather + broom is.burnt

- Compare with planned output and time schedule. (Please note that the overall
progress of theproject should also be presented using a Gantthart or similar 1
see section 4.1)

Action B3 had a completion date of June 2017, but once the extension of 4 months of project
completion was approved, it was decided to carry out the last test in Falarwary 2018. In

this way, sufficient time was allowed for the Part@guuntamiento deFaberoto makethe
necessary improvements in the boiler before conducting the combustion test

The overall progress of the action is represented in the following table:

Table: Overall progress of the action B3 comparing proposed and actual (combustion tests).
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2015

2016

2018

NPV fu

v

B.3 action (combustiqProposed

tests) Actual

- Clearly indicate (when applicable) the indicators used to test the performance of

the action.

Regarding the activities corresponding to CEDEREMAT within the ation B3 indicators of
progress and indicators of results are shown in Tables 2 and 3.

Table: Indicators of progress of the action B3 (combustion tests).

Indicators Las Navas |Fabero |Garray |As Pontes |% progress
Combustion tests with pellets |50 50 - - 100
Combustion tests with chips |- - 100 - 100

Table: Indicators of results of the action B3 (combustion tests).
Indicators Las Navas |Fabero |Garray |As Pontes
Reception and store of the biomass (t)| 83 81 300 800
Tests with just harvested biomass 2 1 2 -
Tests with 12 months stored biomass |1 1 2 -

The material corresponding to Las Navas was received at CEDEMAT in order to be
pelletised. In the proposal, broom biomass was considered to be chipped and to be burnt in the
boiler located in Las Navas. Howear, when this material was tested to be fed in this boiler, it
was noticed that it could not be fed properly. Consequently, the material was pelletised at
CEDERCIEMAT to be used in Las Navas and it was chipped to be used in the boiler located in

Cuéllar.

Deliverables

DELIVERABLE ACTIO N DEADLINE COMPLETED
Report of results of combustion tests of ac 01/02/2016

B3 (includes both stored and not stc B3
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- If relevant, clearly indicate how actions were modifiedand any @rrespondence
with the Commission approving the changes. (In particular this is required if there
has been a significant ovespending of the foreseen budget for the action.)

As explained before, due to the difficulties to feed milled biomass ihdier of Las Navasit

was decided to transport the biomass to CERHERMAT in order to produce pellets to be
tested in that boiler. In additipm order to already test milled broom biomass it was decided to
transport milled biomasss to the municipalityGfdlar (Segovia) and test it inlaigger boiler
able to feed such biomass.

In order to accomplish this change it has been necessary that the associated beneficiary MLN
use the expeatebudgetinitially foreseen forbiomass millingto transport the raw bioass to
CEDER and thepellets and milled biomass from CEDER to Las Nawasl Cullar
respectively.

- Mention any complementary action outside LIFE;
There has not been any complementary action outside LIFE affecting the action B3.
- Outline the perspectives forcontinuing the action after the end of the project

Taking into account the measured emissions in the visited combustion plaeésns advisable
to continue with the monitoring of different boilers in order to:

- study the effect of shrubs combustiorthe longterm;

- know the regulation of the boilers in residential and industrial sectors and their corresponding
emissions

- study the effect of the boilers technology on emissions
- compare the combustion of the tested shrubs with other availabledsionaderials

- study not only the emissions but also other parameters related to combustion as the slagging
and fouling tendency.

- Include tables photographs etc to illustrate the actions; for LIFE+ Nature and
Biodiversity e.g. land purchase and nofrecurring management activities;
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5.1.6 Action B4 Inventory of scrub areas using LIDAR technology. Comparison with the
results obtained in the harvesting

(Task leader AGRERA)

- Describe the activities undertaken and outputs achieved in quantifiable terms (also
indicate by whom they were done).

The main work within this action is developed by AGRESTA. A secondary part consisting of
the chemical and energetic characterizatibrthe shrub biomass gathered in the plots by
AGRESTA, has been performed by CIEMAT

The activities developed by Agresta S. Coop in relation to action B4 are the following:
Collectionof LIDAR data.

Processing LiDAR informatian

Obtainment of field data

Parametric model setting with LIDAR information

Obtainment if the satellite information.

Processing of the satedliinformation

Collectionof the shrub cartography from satellite information.

Non-parametric model fitting with satellite information.

= =4 -4 -4 -4 -4 -5 _-a -2

Validations and comparisons between parametric angha@metric models.
The activities developed by CIEMAT in relation to action B4 are the following:

The development of the chemical and energy analyses relating to the characteristics of biomass
and regured by ISO standards on quality of biofuels, in order to be able to compare the quality
of the scrub biomass tested with other solid biofuels based on wood or herbaceous biomass.

For this purpose, 120 samples from different locations in the projectdosdtave been subject
of the following analyses:

Moisture contenof fresh samplewas determined at 105 °C (ISO 18132015).

Ash and volatile matter contents determined at 550 and 900 °C, respectively, according to 1ISO
18122:2015 and 18123:2015 starilia

C, H, and N determined using a TruSpec Leco elemental analyzer (ISO 16948:2015).

Cl and S by ion chromatography (Methrom) after the sample combustion in an automatic
calorimeter (G5000, lka), and the recovery of chloride and sulfate in an aquetu®s (ISO
16994:2015).

Gross calorific value at constant volume (GCVv,d) determined using the-raéoréoned
calorimeter, and net calorific value at constant pressure (NCVp,d) calculated afterwards (EN
14918:2009).

Major elements determined by anahg the preashed samples (550°C) by KCHES using a
Thermo Jarrell instrument and following ISO 16967:2015.
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Minor and trace elements determined according to 1ISO 16968:2015 BVi8Qising an iCAP
instrument (Thermo Fisher Scientific). Hg was analyzethbymal desorption followed by gold
amalgamation and AAS using a DMBO instrument (Milestone)

- Compare with planned output and time schedule. (Please note that the overall
progress of the project should also be presented using a Gadthart or similar 1
see section 4.1)

Action B4 was completed with a 6 months delay from the initially established schedlile (4
quarter of 2016 instead of th&R2 The reasons fathe delay are explained below:

T

The demonstration of satellite technology has been added ¢m &#idue to the difficulty
of application of LiDAR technology in some areas (Fabero and As Pontes). In adtlition
has been tested as a tool for obtaining shrub cartography.

During the revision of t he L.ibidings apothernt 6 s
infrastructures) from PNOAthe existence of some significant errors induced a new
reclassification process that was not planned initially. Due to the amount of LIDAR
information to be reclassifiedt was necessary to acquire LAStools softwarep{flasso
GmbH) to ease the reclassification process.

The use of parametric models for the estimation of dry biomass from LiDAR information
for big areas as Garrayequired the classification and processing of a high amount of
LiDAR units (2570 LIDAR unitsof 2x2 km); for that reasqrthe use of models for the
Garray area was done with satellite information.

The field inventory desigrspecifically the definition of the clearing area in the sampling
points allowed us to optimize the initially programmethedules for data field collectipn
which rebounded positively in the time available for satellite information work.

The project included a new demonstration area in Figueruela de Arriba (Zamora). In this
areait is programmed to estimate dry biomass veithorparametric model fitted fdErica
arboreg applied to the shrub cartography obtained from the Spanish forest map.

Table: Overall progress of the action B4 comparing proposed and actual.

2014 2015 2016 2017

FI PN E PN eIy eI v

Proposeq

B.4 action
Actual

- Clearly indicate (when applicable) the indicators used to & the performance of
the action.

The following table includes indicators of progress within this action.

Table: Indicators for monitoring progresorresponding to the actiod.B

Indicators Zone 1l Zone 2 Zone 3 Zone 4 % progress

Field work and sampling

25 25 25 25 100
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LiDAR data management 25 25 25 25 100

Model fitting 25 25 25 25 100

Sample analysis 25 25 25 25 100

In the following table shows indicators of results that have been achieved until this moment.

Table: Indicators of results of the acti@4.

Results Las Navas Fabero Garray As Pontes
Plots studied on the field 30/30 30/30 30/30 30/30
Maps integrated in BIORAISE 11 11 11 11
Production models V1 V1 271 V1
Characterized samples 30/30 30/30 30/30 30/30
Deliverables
DELIVERABLE ACTION DEADLINE COMPLETED
S;gg{édo;rezgibl)and biomass inventory B4 01/02/2016 100%
Repat on shrub biomass characterization B4 01/06/2016 100 %

- If relevant, clearly indicate how actions were modifiegdand any correspondence
with the Commission approving the changes. (In particular this is required if there
has been a significant ovespending of the foreseen budget for the action.)

1 Inventory field work in demonstrative areas-L2s Navas del Marqués and-& Pontes
has beersubcontracted to local companies and supervised by Agresta staff due to the lack
of availability of Agresta staff on that time period.

i Last statistical regressions to obtain parametric models for the estimation of dry biomass
from LiDAR data has been dor®y properly trained Agresta statbeing unnecessary to
subcontract any external services as initially programmed.

- Mention any complementary action outside LIFE
There has not been any complementary action outside LIFE affecting the action B4.
- Outline the perspectives for continuing the action after the end of the project.

Action B4 could be completed by the end of the Project by the following work proposals that
are considered of interest:

To test the use of satellite images available in medium resoli#tgier and Setinel) for fitting
nonparametric models for species classification and dry shrub biomass estimation.
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1 To work with temporary satellite image series and its application in species classification and
dry shrub biomass estimatiowith the aim & integrating species phenology of the studied
species when predicting these variables.

1 To fit parametric (LIDAR information) and neparametric (satellite information) models for
other shrub species applying the methodology tested in action B4.

1 To studythe use of LIDAR and satellite methodology tested in action B4 for shrub combustible
models integrating fire risk cartography to shrub cartography with the possibility of energetic
exploitation.

- Include tables. photographs etc to illustrate the actions;dr LIFE+ Nature and
Biodiversity e.g. land purchase and nofrecurring management activities;

Estimacion LiDAR:

Estadisticos lidar
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Table: Comparison between analyticallwes obtained foscrubbiomasses studieahdtypical
values of other biomass

- peing?ncipal Las Navag Soria Fabero | As P(.)ntes Ma d(? ra de Chopo dg, Paja de
Parametio | Unidad Escoba Jara Brezo Tojo coniferas |corta rotacion cereal
Ceniza % b.s. 14 2.6 1.4 1.5 0.30 2.0 5.0
PCS MJ kg'l 20.73 19.90 21.85 20.12 20.5 19.8 18.8
PCl,o MJ kg* 19.36 18.58 20.47 18.78 19.1 18.4 17.6
C % b.s. 50.6 494 54.0 50.4 51 48 47
H % b.s. 6.3 6.0 6.3 6.2 6.3 6.2 6
N % b.s. 11 0.47 0.58 0.85 0.10 0.4 0.5
S % b.s. 0.06 0.04 0.06 0.06 <0.02 0.03 0.1
Cl % b.s. 0.05 0.02 0.03 0.07 0.01 <0.01 0.4
(0] % b.s. 40.4 41.4 37.6 41.1 42 43 41
Al % b.s. 0.020 0.035 0.026 0.020 0.010 10 0.0050
Ca % b.s. 0.17 0.76 0.22 0.15 0.090 0.50 0.40
Fe % b.s. 0.012 0.046 0.015 0.016 0.0025 0.0030 0.010
K % b.s. 0.31 0.21 0.16 0.27 0.040 0.25 1.0
Mg % b.s. 0.067 0.068 0.086 0.068 0.015 0.050 0.070
Mn % b.s. 0.014 0.013 0.013 0.010 0.010 0.0020 0.0040
Na % b.s. 0.0046 0.0048 0.021 0.074 0.0020 0.0025 0.050
P % b.s. 0.047 0.039 0.021 0.052 0.0060 0.10 0.10
Si % b.s. 0.23 0.21 0.14 0.16 0.015 n.i. 1.0
Ti % b.s. 0.0011 0.0016 0.0010 0.0017 <0.0020 n.i. 0.0070
As mg kg* 0.10 <0.10 <0.10 0.15 <0.1 <0.1 <0.1
Cd mg kg* 0.11 0.37 <0.10 0.23 0.10 0.5 0.10
Cr mg kgl <1.0 <1.0 <1.0 1.9 1.0 1 10
Cu mg kg* 3.3 2.7 3.2 8.1 2.0 n.i 2
Hg mg kg* 0.0075 0.0074 0.013 0.0051 0.02 n.i. 0.02
Ni mg kg* 11 2.0 4.6 2.1 0.5 n.i. 1.0
Pb mg kg* 1.0 14 0.39 2.8 2.0 n.i. 0.5
Zn mg kg* 23 28 11 28 10 n.i. 10
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5.1.7 Action B5 Techneeconomic and enviromental evaluation of the biomass production
chain: Bodiversity, fire risk, erosion

(Task leader INIA)

The action B5 is divided in two main tasks: the environmental site evaluation and the techno
economic and life cycle analysis of the solid biofuelsiviad.

Environmental site evaluation (INIA)

- Describe the activities undertaken and outputs achieved in quantifiable terms (also
indicate by whom they were done).

The methodology and results regarding the environmental impact assessment are clearly
showedin the handbook provided by INIA within the action B5 (attached to the final
report). Furthermore, another deliverable is also provided with respect to the results of
the whole studied locations. Anyway a short annex is also attached to this finalmeport i
order to show the natural evolution suffered by the shrub formations studied along a
period of 10 years (2062014).

Selection of sampling points prior to shrub clearance for the environmental impact
assessment

In the field, using a GPS, each of the skmpoints identified per location was
redesigned and established as permaptais (using real coordinatesh stake was
placed to facilitate future identificatioalong with the coordinatesBased on the
reference point, a base line of 18 meters in lemgth a known direction (dependent on
the plot) was established in each sample points, along which transects to inventory
vegetation, soil and litter sampling were established

Estimation of composition and biodiversity before and after shrub harvesting

Three perpendicularegetationtransects tdéhe base line of 25 m in lengtber sampling
point were established at each location. The number of inventory points can be shown in
table

Tablel: Number of vegetation transects before afidr harvesting atach location.

1 YEAR POST- 2 YEARSPOST-

LOCATION PREHARVEST HARVEST HARVEST
L1701-02 (Navas) 18 9 9
L3701 (Fabero) 18 9 9
L3702 (Figueruela) 18 12 12
L2701 (SoriaCeder) 9 6 6

L2702 (Soria

Navalcaballo) 12 9 9
L2703 (SoriaTorretartajo) 12 12 12
L4701 (As Pontes) 24 - 6
L4703 (Merlan)** 15 12 -

*In this location we could not carry out the 1 year gwstvest monitoring period as the authorization for performing
harvesting works within the company was not renewed in the action B1. Howeverpitay allowed us to
perform the environmental impact assessment during the second yehapest.
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**|n this location we could not perform the 2 year pbatvest environmental assessméme to the timespan of the
project, as this location was selectadnstead of As Pontes at the end of 2016. Therefore, only thleapvesting
and the year post harvesting were done.

Litter and soil sampling before andafter shrub clearance

The number of soil sampling and littesinspling can be shown ibelow tabés This
number of samplings before and after harvesting differs from each other as some
sampling points were not cut in the action B1 as planned in the beginning of the project
(pre-harvested scenario).

Table : Number ofsoil samplingdefore andafter havesting at each location.

1 YEAR POST- 2 YEARSPOST-
LOCATION PREHARVEST HARVEST HARVEST
L1701-02 (Navas) 36 18 18
L3701 (Fabero) 36 18 18
L3702 (Figueruela) 36 24 24
L2701 (SoriaCeder) 18 18 18
L2702 (Soria
Navalcaballo) 24 18 18
L2703 (Soria
Torretartajo) 24 24 24
L4701 (As Pontes) 48 - 12
L4703 (Merlan)** 30 24 -
Table : Number oflitter samplingsefore andafter harvesting at each location.
1 YEAR POST- 2 YEARSPOST-
LOCATION PREHARVEST HARVEST HARVEST
L1701-02 (Navas) 36 18 18
L3701 (Fabeo) 36 18 18
L3Z02 (Figueruela) 36 24 24
L2701 (SoriaCeder) 18 18 18
L2702 (Soria
Navalcaballo) 24 18 18
L2703 (SoriaTorretartajo) 24 24 24
L4701 (As Pontes) 48 - 12
L4703 (Merlan)** 30 24 -

*In this location we could not carry out the 1 yeastgmrvest monitoring period as the authorization for performing
harvesting works within the company was not renewed in the action B1. However, the Company allowed us to
perform the environmental impact assessment during the second yehapest.

**In this location we could not perform the 2 year guatvest environmental assessméme to the timespan of the
project, as this location was selected in instead of As Pontes at the end of 2016. Therefore, onlyatvegineg
and the 1year post harveisty were done.
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Evaluation of erosion processes due to the machineryefore and after shrub
clearance

In each of the sampling points for each location along the vegetation transects, the
erosive processes were quantified though out a visual assessmwetihaF purpose
different codes were assigned to each erosive process identified: i) surface rutting, (ii)
medium rdting, (iii) deep rutting, (iv)sheet erosion, (v) erosion in grooves or (vi)
erosion in gullies.

Evaluation of fire risk with simulation modelling before andafter shrub clearance

To characterize and quantify changes in the combustibility of shrub formations
subjected to mechanical clearing custom fuel models were developed for each of the
locations three times along time, before and after and two years of harvesting. For

that aim, three whole representative plants of the main shrub species at each locality and
date were selected, as well as the biomass contained in 3 replicas efdm The
maximum dominant height of the main spec@dsthe collected samples was also
recorded.

.Compare with planned output and time schedule. (Please note that the overall progress
of the project should also be presented using a Ganthart or similar 1 see section 4.1)

Basically two problems within thaction B5 were found:

1) The delay of the action B1 in the execution of shrub clearing avoided carrying out the
environmental impact assessment after harvesting on it. Therefore, the number of data after
harvesting was lower than the grarvested sceniar

2) Moreover, there was a modification in relation to locality L4 (As pontes, NW Spain), which
forced us to modify the working plan. Although the environmental impact prior to harvesting
was assessed in L4 (Zona de Endesa, As Pontes), the 1 yelaarpest monitoring period had

not been authorized due to internal legal changes within the Company. Specifically, the
authorization to carry out the harvesting work on the premises of the company was not renewed
between Endesa and Tragsa (action B1). Thexefp new site with similar typology of scrub

had to be selected in order to continue with the works.

The extension of 4 months of the project granted by the European Commission allowed us to
carry out the prdnarvesting and the-ytear post harvesting asssment in Merlan, while the 2

year post harvesting assessment could not be done. However, the second year of monitoring
performed in As Pontes allowed usfudfil our objective, so all the objectives within the action

B5 has been achievetlhe overall pogress of the action is represented in the following table:

Table: Overall progress of the action B.5.

2014 2015 2016 2017 2018
PPNV P IE VeI fe eV e v

B.5 action (site |Proposed
INIA) Actual
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- Clearly indicate (when applicable) the indicators used to test the performance of

the action.

The main progress and results indicators correspontinthis action are showed in the

following tables:

Table: Indicators for monitoring progress corresponding to the action B.5.

L1 L2 L3 L4 L5 %
INDICATORS (Navas)| (Soria) | (Fabero) | (AsPontes/Merlan)| (Figueruela)| PROGRESS
Study gllg;sriggfore the 20% 20% 20% 20%" 20% 100%
Data pr;gifiﬂgg beforel 5006 | 200 | 20% 20%" 20% 100%
Study illoetzrﬁ]fger 1year! o000 | 20% 20% 20%" 20% 100%
Data procC?es;;?nggafter 1Y8 500 | 20% 20% 20% 20% 100%
Study Ellggsrait;tgr 2 the 20% 20% 20% 0% 20% 100%
Data proc(:)lees;riiT]% after2th 5000 | 200 20% 20% 20% 100%
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Table : Indicators for monitoring results within the action B.5.

L1Z01-02 (Navas)

L2701 (Soria-Ceder)

L2702 (Soria-Navalcaballo)

L2703 (Soria-Torretartajo)

L3201 (Fabero)

L3Z02 (Figueruela)

L4Z01 (As Pontes)

L4Z03 (Merlan)

VARIABLE Post Post Post Post Post Post Post Post Post Post Post Post Post Post Post
Pre- Pre- Pre- Pre- Pre- Pre- Pre- Pre- Post
harvest | harvest harvest | harvest harvest | harvest harvest | harvest harvest | harvest harvest | harvest harvest | harvest harvsest
harvest harvest harvest harvest harvest harvest harvest harvest | harvest
(1 year) | (2 year) (1 year) | (2 year) (1 year) | (2year) (1 year) | (2year) (1 year) | (2year) (1year) | (2year) (1 year) | (2 year) (1 year) (2 year)
M 1.21 0.91 1.08 1.36 1.04 No data 1.23 0.78 0.82 1.18 0.82 1.10 0.92 0.53 0.79 2.02 0.81 0.84 2.23 No data 2.23 0.45 0.36 No data
Biodiversity indices Sh 1.01 0.88 0.93 1.26 0.99 No data 0.88 0.55 0.61 1.04 0.68 0.92 1.38 0.45 1.42 1.82 1.15 1.72 1.25 No data 1.25 0.75 0.62 No data
Si 0.33 0.78 0.73 0.42 0.78 No data|| 0.45 0.98 0.84 0.40 0.86 0.52 0.28 0.88 0.28 0.18 0.87 0.31 0.44 No dat 0.44 0.31 0.58 No data
Erosion index Ns Sr Sr Ns Sr Sr Ns Sr Sr Ns Sr Sr Ns Sr Sr Ns Sr Sr ns Sr No data ns Mr No data
Carbon (%) 2.49 2.46 2.35 1.65 1.92 2.01 1.66 1.68 1.34 1.33 1.35 1.64 5.89 7.81 7.27 4.04 5.89 4.69 5.41 No data| 9.37 5.95 7.21 No data
Nitrogen (g/Kg) 1.72 2.01 1.95 0.98 1.25 1.75 1.25 0.84 0.73 1.33 1.15 1.64 2.56 2.85 571 2.27 247 3.98 4.21 No data| 7.38 531 6.38 No data
Pv 31.2 /- 5.0 16.3 /- 6.1 17.1 -/ P7.3 18.1 7.3 38.7 -/ 16.8 50.1 - 12.8 63.8 No data| 36.6 732
Ha 9.70 /- 2.99 4.52 /- 4.32 5.45 -/ 4.52 6.90 4.52 3.92 -/ 2.37 7.68 - 4.46 2.45 No data 4.45 13.46
Fi 5,051 /- 249 1,549 /- 758 1,466 -/ 549 1,553 549 2,533 -/ 664 6,420 - 952 1,973 No data 973 16,42
Fire risk*
= 3.9 I 1.1 2.4 I 1.3 2.3 J 1.4 2.1 1.4 2.8 J 15 4.4 ~ 1.8 5.6 No data 2.6 6.7 2.8 No data

Biodiversity indices: M: Margalef Index; Sh: Shannon Index; Si: Simpson Index. Erosion index: Ns: no symptoms; Sr: suptirfigia Mr: Medium ruttings. Fire risk:
Fire propagation velocity (Pv; m niM), heat per unit area (Ha; MJ3n fire line intensity (Fi; kW rit) and flame length (FI; m).
*Fire risk values before harvesting differed from the ones shown along the intermediate report. This fact was because we dedito carry out a more realistic
reconsidering

simulation

the

moisture

values

of

some

plants

depending

on

the

season

in

which

these

were

sampled
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Deliverables

DELIVERABLE ACTION | DEADLINE COMPLETED
Envwonlmental impact assessment of shrub mech: B5 30/04/2018 100%
harvesting for engly purpose¢B5-1)

Report on the LCA of the biomass value chgB5-2) B5 30/04/2018 100%
Carbon footprint of the project (B3) B5 30/04/2018 100%

- If relevant, clearly indicate how actions were modifiedand any corespondence
with the Commission approving the changes. (In particular this is required if there
has been a significant ovespending of the foreseen budget for the action.)

This is not applicable to this actioas there has not been a significant esganding of the
foreseen budget for it.

- Mention any complementary action outside LIFE
There has not been any complementary action autdkE affecting the action B5.
- Outline the perspectives for continuing the action after the end of the project.

This approach is very likely and recommended with respect to this aatidhe evaluation of
environmental impacts caused by mechanized Btingg both at species biodiversity and soil
level, would be very interesting to be carried out in subsequent years for testing the evolution
over a longer timespan period. Thereforéhere are great perspectives for continuing the action
after the end athe projecusing INIA own resources

- Include tables photographs etc to illustrate the actions; for LIFE+ Nature and
Biodiversity e.g. land purchase and nowrecurring management activities

The main results with respect to biodiversity and soil analygissummarized in the following
two figures. Furthermorein the deliverable B&ll the results and used methodology are
illustrated with several figuregables and picturesill aredetailed

Figure : Weight (g) and thickness (cm) of litter before hatireg (2015, in black), as well as one year (2016, in
white) and two year (2017, in grey) after clearing for each locality (NV, FA, FB).
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L: litter layer and recognizable remains; F+H: fragmented and humified remains. Values followed by the saseenetteiffer
significantly according to NewmalKeuls test |§<0.05).

Table : Fire behaviour variables simulated under three possible wind scenarios (0, 15 and j(kfore
harvesting (pre) and two years after harvesting {Bpst

Loc | Wind S (m min) Ha (ki m™) Fi (kw m™) Fi (M)
(km h'l) pre post2 pre post2 pre post2 pre post2
0 0.8 0.2 9,700 2,991 122 9 0.7 0.2
NV 15 31.2 5.0 9,700 2,991 5,051 249 3.9 1.0
30 75.5 5.0 9,700 2,991 12,203 249 5.9 1.0
0 1.1 0.2 7,688 4,461 135 18 07 0.3
FA 15 50.1 12.8 7,688 4,461 6,420 952 4.4 1.8
30 131.5 19.5 7,688 4,461 16,854 1,447 6.8 2.2
0 0.8 0.4 3,928 2,367 50 15 0.5 0.3
FB 15 38.7 16.8 3,928 2,367 2,533 664 2.8 1.5
30 88.8 16.8 3,928 2,367 5,814 664 4.2 1.5
0 0.2 0.1 5,128 2,200 20 5 0.2 0.1
CE 15 8.1 1.6 5,128 2,200 732 68 1.8 0.6
30 20.2 25 5,128 2,200 1,758 75 2.6 0.8
0 0.2 0.1 3,451 2,125 9 2 0.2 0.1
NA 15 7.9 1.3 3,451 2,125 455 58 1.2 0.5
30 12.2 1.3 3,451 2,125 701 62 1.6 0.5
0 0.2 0.1 4,819 2,333 14 1 0.3 0.1
TO 15 7.9 1.0 4,819 2,333 636 38 1.5 0.4
30 18.9 1.0 4,819 2,333 1,516 38 2.2 0.4
0 2.3 0.4 27,731 3,036 1,068 23 1.9 0.3
AS 15 107.8 30.1 27,731 3,036 49,823 1,524 11.2 2.3
30 293.7 45.7 27,731 3,036 135,764 2,311 17.8 2.7
0 1.3 0.7 13,647 3,624 289 43 1.0 0.4
ME 15 73.2 39.9 13,647 3,624 16,424 2,412 6.7 2.8
30 193.8 83.8 13,647 3,624 43,499 5,423 10.5 4.0

Fire propagation velocity (Sm min?), heat per unit area ¢-kJ m?), fire line intensity (F kW m?) and flame length (Fm).

Fire piopagation velocity (Sm min?), heat per unit area ¢-kJ ni?), fire line intensity (E kW m™) and flame length (Fm).
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Life cycle analysis of the solid biofuels obtainefCIEMAT)

- Describe the activities undertaken and outputs achieved in quantifiablterms (also
indicate by whom they were done).

- Describe the activities undertaken and outputs achieved in quantifiable terms (also
indicate by whom they were done).

CIEMAT has carried out a study to assess the environmental impact and energy balance of
shrub biomass solid biofuels (both milled biomass and pellet) utilization for thermal energy and
electric production. In particular, the main phases analyzed in the life cycle of the system are
schematized in the next figure. Within this system, three mdisystems were considered: the
collection of forest biomass (subsystem 1 (S1)), the grinding plant to obtain chips (subsystem 2
(52)) and the pellet densification plant (subsystem 3 (S3)), which are shown in the next figure.

V Subsystem 1 (S1) Collectionfofest biomass.

Two biomass harvesting procedures have been analyzed: a hababsteand a harvester
mulcher, with different machinery requirements for biomass loading, transport and unloading.
According to the radius of action of the potential consumaeilities (100 km for pellet
factories, 100 km for electric power plants and 20 km for heating installations), different
biomass road transport distances has been established in the analysis.

V Subsystem 2 (S2) Grinding plant to obtain chips.

The facility considered appropriate in calculations to obtaivs@@nm biomass chips, was a 400
kW blade preshredder, with a production capacity of 20 t DM/h and a weight of 16 t.

V Subsystem 3 (S3) Pellet densification plant.

To obtain pelletized biofuels, the planiliaed in the pretreatment processes were a grinding
plant (20 t DM/h of 3660 mm chips), a rotary drum dryer provided with a biomass burner as
heat source (4 t DM/h), a hammer mill plant (12 t DM/h of 4 mm chips) and a pellet plant with
flat die press (4.t DM/h).

The power required for all prieeatment stages in subsystem 3 was estimated at 1300 kW.
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The methodology is resumed as follows:

-Data collection. All necessary information is being obtained from the different actions of the
project (B1 and B2). TRAGSA send to CIEMAT all the information concerning harvesting
operations, CIEMAT generate information about biomass transportirgatenent and
combustion.

-Data review. The purpose has been to verify and validate that the data quality is good.

-Enter data into the SimaPro software. Simapro 7.1 software tool and the Ecoinvent 2.0
European database have been used to conduct the LCAs in this study.

-Obtain results. All results have been achieved, both in the assay conditions and the optimized
scenario.

The ACV analysis has been performed at two levelsaisay conditionsandthe optimized
scenaria The assay evaluation has been performed for the real operaticies cait in the
project, meanwhile the optimized scenario is that in which the different operations, based on the
project results, should be the most suitable for each type of biofuel produced.

- Compare with planned output and time schedule. (Please noté&at the overall
progress of the project should also be presented using a Gawthart or similar 1
see section 4.1)

Some of the activities in the action B5 have not been undertaken according to the planned time
schedule at the beginning of the project.

Theoverall progress of the action is represented in the following table:

Table: Overall progress of the action B5 comparing proposed and actual.

2014 2015 2016 2017 2018
LIV eI e v e fiepnefive e pepnepiveg e pnev

B.5 action Proposed
(Life Cycle Assessment|Actual

- Clearly indicate (when applicable) the indicators used to test the performance of
the action.

The following talbe includes indicators of progress within this action. As can be seen, in this
table, 100% of the original target has been achieved.

Table: Indicators of progress of the action B5.

Zone 1 Zone 2 Zone 3 -5 Zone 4
(Las Navas) (Garray) (Figueruela-Fabero)|  (As Pontes)
Phase linventory of the means used and products obtained (%) 100 100 100 100
Phase 2: Processing and analysing data of the system using SimaPro spftware100 100 100 100
Phase 3Interpreting the economic, energy and environmental results 100 100 100 100

In the following table shows some of the indicators of results thatlyeare achieved.
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Table: Indicators of results of the action B&pimized scenario).

. Pretreatment .
Biomass Biofuel Boiler HarvestHauling peletization Transports Energy conversion TOTAL s . . . e
(origin) produced (use) Comp. . 2
e GHG| C e GHG| C e GHG| C e GHG| C e e |GHG,| C
Broom Las Navas
(Las Navas| Pellets 2194.1 | 46.1| 65.8|1884.0| 69.4 | 80.8|1984.7| 121.2| 2.8 | 258.8| 12.7| 163 | 0.33| 0.85| 13.01|312.4] 129 |88.1] 2.6 | 38.8| 19.2
L1701) (heat)
Rockrose Garra
Garray, Shredded ay 427.2 | 7.6 | 70.0| 136.1| 5.2 | n.a.| 162.1| 9.5 | 7.3 |628.0| 52.6| 172 | 0.07 | 0.32| 4.04 | 249.3| 269 [95.3| 4.4 | 229|421
y
L2701) (electricity)
Heather Fabero
Figueruela, Pellets 664.8 | 11.4| 30.1(2085.2| 76.4 | 56.2 | 2488.6| 152.0| 4.1 | 258.8| 12.7| 163 | 0.27 | 0.85| 12.56|253.4| 129 |88.5| 3.1 | 32.2| 14.8
(Fig
L3202) (heat)
Gorse Curtis
(As Pontes| Shredded . 455.7 7.0 | 30.2|5362.5 85.4| n.a.| 610.1| 37.3| 8.7 | 628.0| 12.7| 1351 0.35| 0.35| 7.15 | 173.9] 269 | 92.4| 1.0 |101.3] 25.0
L4Z01) (electricity)

e: Specific energy consumgd1J/t DM). e: Specific energy consumgd1J/MJ of low calorific vdue (LCV) on dry basis)e,: Efficiency (MJ net produced/MJ of low

calorific value (LCV)on dry basis)S: GHG saving compared to light fuel oil (%),: et energy produced/energy consumed (MJ/MJ)HBergy consumed/ net energy

produced (%). GHG: Greenhse gases emitted lowit of mass (kg C&:,/t DM). GHG,: Greenhouse gases emittedunyt of energy (g C&:,/MJ of low calorific value

(LCV) on dry basis)C: Specificc 0 s t ( 4/ Bpechidddpst per@uit:of net energy produced based on the low calorific value (b&\y basi G/ GJ ) . FS Comy
Comparador fosil (g COeq/MJ of low calorific value (LCV)on dry basis)Diesel C. n.a.: Not applicable. DM: Dry matter
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Finally, the deliverables corresponding to life cycle assessment in the supply chain and the
carbon footprint of the project have been done and sent at the end of the project (31/07/2018).

- If relevant, clearly indicate how actions were modified, and an correspondence
with the Commission approving the changes. (In particular this is required if there
has been a significant ovespending of the foreseen budget for the action.)

This is not applicable to this action, as there has not been a significargpeveling of the
foreseen budget for it.

- Mention any complementary action outside LIFE
There has not been any complementary adtigside LIFE affecting the action B5.
- Outline the perspectives for continuing the action after the end of the project.

This approach is very likely and recommended with respect to this action, as the energy
evaluation and the environmental impact assessimiethe harvested shrub biomass, pelleted
and burned could be compared to other biomass. It would be very interesting to expand our
knowledge about solid biofuels. Therefore, there are great perspectives for continuing the action
after the end of the pject.

- Include tables. photographs etc to illustrate the actions; for LIFE+ Nature and
Biodiversity e.g. land purchase and nowrecurring management activities

In the following figures (next pages) are illustrated some of the main results obtained wathin thi
action.
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at each location(All calculations are based on g@quivalents. considering the g8ar time
frame forglobal warming potentials (GWRDptimizedscenario).
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5.1.8 Action B6. Analysis of land ownership regime, leqgislation and applicable policies.-Non
technical barriers for scrub use in biofuels production

(Task leader CIEMAT)

- Describe the activities undertaken and outputs achieved in quantifiable terms (also
indicate by whom they were doe).

The work in this action started with the beginning of the project. In February 2015, CIEMAT carried
out the corresponding deliverable report (which is included in the Annex: Deliverables). It has been
studied forest ownership in the action areas aadetal regime of use and forestry work.

The main results of the analysis carried out show that the highest percentage of scrubland in relation to
total forest area is found in Fabero ( 45 % ) followed by Garray () 4ll&6 Navas del Marqués ( 34

%) and AsPontes ( 22%). The proportion of scrub is more concentrated in private forests than in
public ones, in proportions ranging between 94 % and 72 % of the total area of scrubland.

With regard to the legal regime of use and forestry work, it can be condhdethere is a high

regional dispersion. There is a basic government regulation (Ley 21/2015. de 20 de julio. por la que se
modifica la Ley 43/2003. de 21 de noviembre. de Montes
http:/www.boe.es/boe/dias/2015/07/21/pdfs/BAR0158146.pdf), however, th competence in

forest policy and management are decentralized in the regions-(NUBome regions, such as
Galicia, have their own Il egislation that include
manager"”, and an authorisation systhat could serve as an example in other regions.

The main nortechnical barriers identified are the following:

1 Public or private ownership of the forest area: in Spain, practically two thirds of the Spanish
forest area is in private hands, and the fragatemt of the forest, without a clear policy
towards forest associations, has a negative impact on its use. The shrublands, as marginal
lands, are often in a situation agiémiabandonment or abandonennient

1 Determination of the legal nature of the foregaarsuch as those cases in which the forest is
part of a protected natural area or is located in the Natura 2000 network. In these cases, there
are no clear guidelines on howrtmnageshrublands.

1 Inrelation to the treatment gtrubsor clearing with reavery or extraction of biomass, there
are no clear rules that define whether the actiman a silviculturablearing activity with
waste management, or it idarvesting activity

1 There are no management plans and therefore the scope of the Administé@uiations are
not defined according tshrublandmanagement tools avider Forest Management Plairin
short, the planning of th&hrublandswill make a difference and will be necessary for
sustainable management.

1 Alegal classification of shrub biongasbtained with the purpose of allocating it to eperse
or other uses is missing.

91 Deposit or temporary storage of scrub biomass prior to its energy use. There is no regulatory
framework that regulates the management and logistics of the resourceditajeticular,
it is not possible to establish temporary storage areas for the biomass obtained dtyoofnear
the clearing site. It would be convenient to have some normative element that establishes
requirements so that this activity can be carriatio order thatforestry managers and the
competent administration have a frame of reference for decision making
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- Compare with planned output and time schedule. (Please note that the overall progress
of the project should also be presented using a Ganthart or similar i see section 4.1)

After the midterm, the work in this action has concentrated in the identification of the non
technical barriers. A preliminary deliverable was produced and is attached with the progress report
in September 2017. The end@ithe action was initially foreseen in July 2016 with the execution of

a deliverable, but as consequence of the conclusions of the events realized and the debate arose, it
was considered necessary to realize a questioner to different actors in ordézrtevaduate the
norttechnical barriers. Hence, the action will be extended until the end of the project.

2014 2015 2016 2017
F (I NNV eI (v

Proposeq
Actual

B.6 action

- Clearly indicate (when applicable) the indicators used to test the performance of the
action.

Indicators of progress in this action are perfornisdregion. Progress is measured in% being
complete when 50% for each region is reached:

Indicators Castillay Ledn | Galicia | % progreso

Definition of legal status of forest land 50 50 100

Identification of major legal barriers to tf
management of scruand 50 50 100

With respect to the results indicatafse following table shows the progress

Resultados Castillay Ledn | Galicia

Report about legal status of forest land (inclu

in deliverable Bl 1 1

Report on identification of major legal barrig

to the management of scrub laimdDeliverable 1 1

B6-2
Deliverables
DELIVERABLE ACTION DEADLINE COMPLETED
Report on the legal status of foreststlie stud B6 31/102014 100%
areagB6-1)
Report on nostechnical barriers and propossHla B6 30/04/2018 100%

legal franework fortheir solution(B6-2)

- If relevant, clearly indicate how actions were modifiedand any correspondence with the
Commission approving the changes. (In particular this is required if there has been a
significant over-spending d the foreseen budget for the action.)

Not applicable



- Mention any complementary action outside LIFE

CIEDA-CIEMAT has held a conference on "THE CHALLENGES OF CLIMATE CHANGE TO THE
NEXT SUMMIT PARIS 2015" in November 2015 in Soria.

He has also published the next book which is closely related to the subject of this action:

BLASCO HEDQ E. Propiedad Forestal Privada y Energias Renovablesografia asociada a
Revista Aranzadi de Derecho Ambientdlim. 23 Ed. AranzadiCizur Menor (Navarra$}81 pgs

- Outline the perspectives for continuing the action after the end of the pject.

In June 2018, CIEMAT and AGRESTA have formed a group called GSENCIAL (provisionally
approved on June 21, 2018) in the framework of the program promoted by the European Association
for Innovation in Agricultural Productivity and Sustainabili#EI-AGRI) and managed by the
Spanish Ministry of agriculture, MAPAMA. Tit group, whose objective is to develop managing tools

of shrub formations, extract essential oils and biomass for solid, liquid biofuels and bioproducts
development, participate I8search groups, companies and associations

- Include tables photographs etc to illustrate the actions; for LIFE+ Nature and
Biodiversity e.g. land purchase and no#recurring management activities

In the Deliverables B6, the main activities and results abted within this action until now are
illustrated

6€



5.1.9 Action B7: Proposal of management quideline and policies for the scrub areas use
(Task leader CIEMAT)

- Describe the activities undertaken and outputs achieved in quantifiable terms
(also indicate by whomthey were done).

This action started up in April 2016. An evaluation of the existing management plans in the regions of
Castilla y Ledén and Galiciavascarried out through interviews and questionnaires. A first preliminary
reportwas sent with the progregeport in September 2017 but moneformation was collected
through interviews, seminars and events theWord Café celebrated in September 2017.

The most anticipated product of the project is to achieve a minimum definition of technical and non
technical criteria for the sustainable management of shrubs based on the results of actions B1 to B6.
These criteria will allow forestry administrations to establish conditions for granting permissions for
the execution of scrub handling operations as welbaguide companies and forest owners to carry

out projects and management plans.

Many of these criteria and guidelines have been generated as an outcome of the results obtained in the
main technical implementation actions from B1 to B5, although othelsasilegal and netechnical
prospects have been obtained as a result of an interaction with actors such as owners, foresters,
companies, lawyers, administrations and scientists who have actively collaborated with the project
Those criteria and guidelisehave been collected in a specialized four guides and manuals generated

in the project and published and distributed during the last year of the project

A Scrub clearance and cleaning of forests can ¢e¢
havelittle or no value.

A 1s it envir onme nMoelirheyandsesearchais necesséyeevetythingdhiatét a r ?
is positive if it is done in a planned way and taking into account the criteria and guidelines to minimize
the impacts

A Tblvreass obtained from the shrubs has meshigh qualities for energy uses and could compete
with wood pellets and wood chips

A  The mechanized exploitation of the bnediumass of
term (learning curve still ahea@n there is still aged toprospect amake advantage of synergiegth
other sectors such as livestock, hunting anddiiexention

A 1t is necessary that admi n fosestowaetsiaml mgest maeire t he
clearing tha can be partially selfinanced with biomass, mycological resources, pastures and
beekeepingvill help to save money in forest fires supression

A Over come i nleiomass s sot woddh Thelresattnent i different. Specific guidelines
and reglations are required for its management, such as permission to temporarily store in the forest.

A For public aids, it is recommended to increase the effort in the realizationmofe forest
enhancementreatments and lessfforestationof crop lands, conglering that it is a priority to take
care of theexistingforestlands, ratherthat creating new ones.

- Compare with planned output and time schedule. (Please note that the overall
progress of the project should also be presented using a Gaithart or similar i
see section 4.1)

The planned outputs have been gathered according to the initial work programme.

The action was initially planned to end in Decembers 2017 but due to the extension of the project, it
finally ended in April 2018.
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2014 2015 2016 2017 2018
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Proposed
Actual

B.7 action

- Clearly indicate(when applicable) the indicators used to test the performance of the
action.

Table: Indicators for monitoring progres$ the action B7

Indicators Castilla y| Galicia %

Ledn progress
Evaluation of current management plans 50 50 100
Interviews and questio@ires 50 50 100
Technical guidelines for sustainable management 50 50 100
Proposals and evaluation by actors 50 50 100

Proposals of solution and guidelines for sustainable shrub formations management were evaluated at
the World Café event in Valladdliiand the conclusion are reported in-Band in the manual
published by CIEMAT

Table: Indicaors of results of the action B7

Indicators Castilla y| Galicia
Ledn

Report @aluation of current management plafi3eliverable| 1 1

B7-1)

Interviews and questio@ires 14 8

Technical guidelines for sustainable management (manuals| 4 4

Proposals and evaluation by actors 1 1

Writing a draftagreement betwedaorestowners and industry | 1 1

Deliverables

DELIVERABLE ACTION DEADLINE COMPLETED

Report on the currentinstruments of fore B7 1/1212016 100%

management. technical and legal assessment

proposal for policies and technical guidelines f B7 30/04/2018 100%

sustainable managementrafnwoodedland (B7-2)

- If relevant, clearly indicate how actions weremodified, and any correspondence
with the Commission approving the changes. (In particular this is required if

68



there has been a significant ovespending of the foreseen budget for the action.)

Not applicable

Clearly indicate major problems / drawbacks emountered delays including

consequences for other tasks (technicallegal. financial/economic market,
organisational or environment related problems).

Not applicable

Not applicable

Not applicable.

Mention any complementary action outside LIFE;

Biodiversity e.g. land purchase and no#recurring management activities

Outline the perspectivedor continuing the action after the end of the project

Include tables. photographs etc to illustrate the actions; for LIFE+ Nature and

Table. Diagnosis of the differ& barriers and their possible solutions for the management of shrub

formations

ADMINISTRATIVE
BARRIERS

MARKET BARRIERS

KEY ACTIONS

RESOURCES to carry to out
key actions (physical,
economic, human, legal, etc,

KEY PARTNERS

ADMINISTRATION
BUROCRACY

LACK OF SPECIFIC MACHIN
AND FAILURES

LOBBY AGAINST THE
ADMINISTRATION TO CAR
OUT FIRE PREVENTIVE
SERVICULTURE

DEMONSTRATIVE ACTION
REGIONS WITH GREAT SC|
RESOURCES

PUBLIC ADMINISTRATI

ABSENCE OF SCRU
MANAGEMENT PLA

LACK OF KNOWLEDGE AB
THE PRODUCT BY THE

CONSUMER (QUALITY AN
FORMAT)

PRIORITY LEGISLATION F(
RURAL DEVELOPMENT AN
POLICIES AGAINST CLIMA]
CHANGE

INTEGRATE THE SCRUBLA
THE MANAGEMENT PLANS

ENTITIES THAT MANAG
FIRE PREVENTION

FRAGMENTATION (¢

MISSING IDENTIFICATION

IMPROVE COLLECTION AN INVOLVEMENT OF POLITIG OWNERS
PRIVATE FOREST | APROPIATE SCRUBS FOR .
PROPERTY MECHANIZED HARVESTIN CLEARING MACHINERY AND ENTERPRISES ENTREPRENEURS
SEASONAL
RESTRICTIONS FOR MISSING REAL EXPLOITAT| IMPROVE THE QUALITY OF PUBLIC FUNDING UNIVERSITIES AND PU
CLEARING CASES BIOMASS RESEARCH INSTITUTI(
OPERATIONS




5.1.10 Action CI Impact of the project in relation to the environmental objectives of Spain and the

EU

(Task leader CIEMAT)

- Describe the activities undertaken ad outputs achieved in quantifiable terms (also
indicate by whom they were done).

This action depends on the results of othefoas (B1, B2, B3and B5)and started evaluation in

2017.

The impacts of the actions according to the environmental objecteassimmarized below:

Demonstration of innovative technologies already tested in other geographical environm&miggor

clearing and harvesting. Production costs not exceeding the costvwaddbd® i 0 ma s s
biomasskatdestination with a radiuswerthan 100 kmhave been obtained.

Solid biofuelsof standard qualityhat can replace the use of fossil fuels in industrial and domestic
applicationshave been achieved.

(

a

45

Provideadministations, forest owners, energy managementpgamies and end users of energy with

elements that facilitate the transition towards a low carbon economy, in particular the 4 management
manuals of shrub formatiomsoduced during the projedhree scientifi@rticles have beepublished
for the research community as well.

It has been demonstrated how the efficient use of natural resources must be undertaenlsl he

generatdiomass resources that are wasted while fossil resources are imported.

The cleamg, in generalincreassthe carbon content in the soil: when the scrub is collected, a

significant portion of aerial biomass amtholeroot biomass is left, and the layer of decaying dead

matter is not touched, which alseduce theerosionrisk. Contray to what happens with forest fires
that generate a brutal mineralization of biomass and leave it exposed to érbegmfacts haveeen
shown in action B5

With regard to biodiversity, the project has shown that-pleihned clearing is not harmful to
biodiversity, It has been demonstrated th#ier clearing, an important recovery of the vegetation
cover begins, reaching coverage figures above 80 % in the second year after clearing. In conclusion it

can be affirmed that the shrublands studied respmdisturbances and in particular to thechanical

clearing andiomass extraction with an active regeneration that tends to cover the soil in afew ye
The active germinating strategiesthe rockrose, agproutingin heather or legumgsay a very

important role in thatands regeneratiprince they are robust and frugal species very well adapted to

germination and regrowth after a sudden disappearance of the vegetation and putting thenground

light.

- Compare with planned output and time schedule(Please note that the overall progress
of the project should also be presented using a Ganthart or similar i see section 4.1)

This action thatlepen@&don the results of the implementation actions and especially BS and B7, has
been delayed in the sartime as the aforementioned actions and has been extended until the end of

the project as plannedhe overall progress of the action is represented in the following table:

Table: Overall progress of the action C1 comparing proposed and actual.

2014

2015

2016

2017

C.1 action

Proposed

Actual

7C

/



- Clearly indicate (when applicable) the indicators used to test the performance of the
action.

The following table includes indicators of progress within this action.

Table: Indicators of progress of the action C1.

Zone 35 Zone 4
_ Zone 1 | Zone 2 As
Indicators Fabero
Navas | Garray | Pontes
Figueruela .
Merlan

A-Contribution of 2,000 tons of the local renewable
energy to avoid 3,400 tons of emissions of CO, to the
atmosphere (monitored in the B1), 137.3 386 254.2 853.8

TOTAL green tonnes collected : 1631,3"

B-The annual increase of organic matter in the soil

; ) 1 1 1 1
(monitored in B5)
C-In the studied areas will be calculated forest fire risk 1 1 1 1

(monitored in B5)

D-The acquisition and supply of biomass in its
destination with a cost less than biomass of wood origin 1 1 1 1
(monitored in the B1)

E-Obtaining of solid biofuels that they satisfy the
standards applicable to chips (EN 14961-4) and pellets
(EN14961-2)

(monitored in the B2)

* E| objetivo inicial de obtener 2.000 toneladas de biomasa no senido por las razones que se
explican en el entregable B1. Si se han cumplido las horas de trabajo de maquinaria estalfiecidas.
main reason for not achieving the stated objective is that the machitiggd has not given the
expectedjieldsandhasgeneratedome failures due to the fact that are new an prototype technologies
working in a hard environment.

In the following table shows indicators of results that have been achieved.
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Table: Indicators of results of the action C1.

Zone 35 Zone 4
Zone 1 Zone 2
Results Fabero | As Pontes
Navas Garray ]
Figueruela
Environmental impacts (% variation between preclearing and two years after clearing)
Biodiversity (Margalef Index) -10,7 -21,2 -36,3 0,0
Erosion(cualitative) no no no no
Forest fire (Propagin velocity) -84,0 -59,9 -65,5 -42,6
C content in soil (increase/decrease) -5,6 8,6 19,8 73,2
N content in soil (increase/decrease) 13,4 20,1 99,2 75,3
Other impacts
GHG savings con&(ciz;mg optimised scena 95.2 94.7 951 95.5
Shrub biofués utilized (tonnes) 137.3 386 254.2 853.8
Money saved in vegetation cleanifigl )
6,480 50,340 12,720 14,640
(Consideri)ng 600
Deliverables
DELIVERABLE ACTION DEADLINE COMPLETED
Document for debate on guidelines and forest pol
applied to scrub massesS1-1 (questionnairés ¢l 30/042018 100%
]Ic?eport on followup of ervironmental objectives c1 30/04/2018 100%
ulfilment. C1-2
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- If relevant, clearly indicate how actions were modified, and any correspondence with the
Commission approving the changes. (In particular this is required if there has been a
significant over-spending of the foreseen budget for the action.)

Not modified
- Mention any complementary action outside LIFE
There has not been any completaey action outside LIFE affecting the action C1.
- Outline the perspectives for continuing the action after the end of the project.

It is still not known whether there will be perspectives for continuing this action after the émel of
project.

- Include tables, photographs etc to illustrate the actions; for LIFE+ Nature and
Biodiversity e.g. land purchase and no#recurring management activities



5.1.11 Action C2 Sociceconomic impact of the project
(Task leader CIEMAT)

- Describe the activities undertaken and otputs achieved in quantifiable terms (also
indicate by whom they were done).

Job creation by Scenariosafter LIFE

In this action, CIEMAT has developed a work in ordeotiopresents an estimation of the employment
creation based on scenarios of shridinmass production in the working zones. The conclusion was
that the use of biomass from shrub clearing, even with mechanized techniques, can be an important
sociaeconomic incentivelhe results are shown in deliveralif21 and are resumed as follows:

Basd on scenarios of biomass utilization of scrub in Garray (Soria), Las Navas del Marqués (Avila),
Fabero (Ledn), Villardeciervos (Zamora) and As Pontes (La Corufia), It was estimated that the
generalization in the use of scrub pellets in local areas witliumesmall production plants and also
mediumsmall thermal installations, could have the following impact in terms of local employment: 3

5 direct jobs in the collecting labors;75jobs in the pellets manufacturing per 10,000 tons of pellets
production, ad 1-2 jobs in logistic work. In addition, there would be a sector of distribution services,
installation, etc., which could add another 2 jobs (indirect) more for every 10,000 t MS mobilized

Job creatiormluring theprojectimplementation

CIEMAT has led stdy concerning to C2 action with the information sent by the rest of the partners.
This information is used to complete questionnaires with the data concerning to personnel, travels,
external assistances, equipment and consumables at the end of eachhigeamformation has
permitted to carry out estimations of the employment generation during the project lifetime, analyzing
the impact by gender as well as the employment in the influence areas of the projectulthanes
shown in Deliverable G2.

- Compare with planned output and time schedule. (Please note that the overall progress
of the project should also be presented using a Ganthart or similar i see section 4.1)

All the activities corresponding to the C2 action have been carried out acctordhngy planned time
schedule at the beginning of the project.

The overall progress of the action is represented in the following table:

Table: Overall progress of the action C2 comparing proposed and actual.

2014 2015 2016 2017 2018
FLIPIHEN TP ey e N ey e v

Proposed
Actual

C.2 action

- Clearly indicate (when applicable) the indicéors used to test the performance of the
action.

The indicators are divided into two steps: during the project and after the project. The indicators
during he project can be seen in next Table
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Table: Indicators of progress of the action C2.

Indicators 1%year | 2" year |3 year|4" year 4" year |% progress
Contribution o the 5 20 20 | 20 20 100
guestionnaire with data

_Evaluatlon of the annui -, 20 20 20 20 100

impact of the project phas

Deliverables

DELIVERABLE ACTION DEADLINE COMPLETED

Prospetive report of employment generation poter
if available resourcesf the areas of action weused Cc2 30/042018 100%
. Recommendation<2-1

Report on employmergeneratiorduring the project

0,
inside and outside themonstratiormreas C2-2 c2 30/042018 100%

- If relevant, clearly indicate how actions were modified, and any correspondence with the
Commission approving the changes. (In particular this is required if there has been a
significant over-spending of the foreseen budget for the action.)

This is not applicable to this action.

- Clearly indicate major problems / drawbacks encountered, delays, including
consequences for other tasks (technical, legal, financial/economic, market, organisational
or environment related problems).

This is not apptiable to this action.

- Mention any complementary action outside LIFE
There has not been any complementary action outside LIFE affecting the action C2.

- Outline the perspectives for continuing the action after the end of the project.

Not enough data yet

- Include tables. photographs etc to illustrate the actions; for LIFE+ Nature and
Biodiversity e.g. land purchase and nosrecurring management activities



Table: Template of the questionnaire usedha action C2.

[PERSONNEL CORRESPONDING TO THE PARTNER (direct work)
Men Women
Partial time
Full time
Average commitment to the project (% of work day LIP3 ENVIESD00660
University graduate
EXTERNAL ASSISTANCE EA1 EA2 EA3
Short description of the contact
Ly@2A0SR FY2dzyi oA GK2dz| + 6ev] «
Supplier's town
Does it belong to the area of influence?
Hours of personnel dedicated to the contract
Men (hours)
Women (hours)
CONSUMABLES COo1 COo2 COo3
Short description of the contact
LY@2A0SR | Y2dzy i $AGK2dzl| +! 6ev| €
Supplier's town
Does it belong to the area of influence?
Hours of personnel dedicated to the contract
Men (hours)
Women (hours)
TRAVELS TR1 TR2 TR3
Reason for the travel (short description)
LYP2A0SR | Y2dzyi éAGK2dzi[ #! 6e0] €

Trajectory

Does the destination belong to the area of influenc

£?

Total km of the travel

Hours of personnel dedicated to the travel

Men (hours)

Women (hours)

7€



5.2 Dissemination actions

5.2.1 Objectives
Summarise the objectives of the dissemination plan set out in the revised projectiproposa

It aims to a successful dissemination and exploitation of the project results by the targeted groups:
mainly municipalities with forest, forest owners, forest companies, rural development groups,
forestry machinery companies, political responsibles, e

The communication actions proposed in the Actions D are organized regarding the sort of
audience ito6s intended to be reached. The desi
target (technical audience, nespecialized audience, etc.)

The djectives in this communication strategy are:

1. Di sseminate and exploit ENERBI OSCRUB project
increase the use of biomass coming from scrubs.

2. Disseminate and exploit ENERBI OS @&lUeBsornsr oj ect
learnt and explain how to use the scrubs for thermal use in an economic and sustainable way.

3. Establishing a bidirectional communication with technicians from the public administration,
technicians of the biomass sector, project developerpramaoters.

4. Disseminate the results in a comprehensive manner, focusing on the environmental and
societal benefits of the results reached.

5.2.2 Dissemination: overview per activity

For each activity and output (as for the technical progressabove):

- Provide a description in quantifiable terms, and indicate who was responsible
- Compare with the planned activitywas the objective reached? What reactions and feedback
was obtained?
- Provide a list of deliverables including:
0 Use of LIFE logo (and for LIE+ Nature projects: Natura2000 logo) on documents
and durable goods;
Erection of notice boards
Web site
(e)Mailing lists
Audio-visual products (if relevant): videos
Photographs (see Common Provisions clause related to use of photographs by the
Commission)
Brochures, handouts, leaflets
Publications: handbooks
Press cuttings overview (press cuttings to be annexed)
Social Media used (Facebook, Twitter etc)

O O0OO0OO0Oo

O o0oo0oo
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1) Website implementation and maintaining

CIEMAT is responsible for implementation and AVEBIOM Colladas in contents generation and
updating.

The website http://enerbioscrub.ciemat.edias been developed and has updated with project
information and links to sites of interest. Appearance of project infasmati partner websites and
connection with the project website:

[AGRESTA|] http://agresta.org/lif@nerbioscrub/

[AVEBIOM] _http://www.avebiom.org/es/qteacemos/List/listing/enerbioscrilb3/1

[CIEMAT] http://enerbioscrub.ciemat.es/es

[GESTAMP] http://www.gestampbiomass.com/es/media/actualidad/gedtanmassparticipaen-el-
proyectelife-enerbioscrub

[INIA] http://enerbioscrub.agripa.org/

[INTACTA] http://intacta.es/lifeenerbioscrub/

[MONTE DE LAS NAVAS] https://montesdelasnavas.com/proyectos/proyiete@nebioscrub

[TRAGSA] http://www.tragsa.es/_layouts/GrupoTragsa/Ficha
Proyecto.aspx?param=ESP.0000000288&pi=0&g=ENERBIOSCRUB

The objectivewas 10.000 visits to the web per year and 5000 unique visitors during the project
duration

We obtained until 30April 2018
4.222 unique visitors
7.698 visits
45.769 number of pages visited

The site WEB of the project has been continuously updatddiraproved. A part of updating the
news, information, etc. from the project, the system was upgraded in June 2016 to a friendlier and
nicer interface. We obtained 4.222 visits from unique users until the end of the projeét Apri30
2018, w helow the dbjecfive forbthe whole project but an significant improvement on the
figures was obtained in the last year of project as untin@rch 2017 it had only 2.491 visits. This is

due to an effort made by the partners after the follow up meetidgrh8oria in April 2017, in which
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http://agresta.org/life-enerbioscrub/
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http://enerbioscrub.ciemat.es/es
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http://enerbioscrub.agripa.org/
http://intacta.es/life-enerbioscrub/
https://montesdelasnavas.com/proyectos/proyecto-life-enerbioscrub
http://www.tragsa.es/_layouts/GrupoTragsa/Ficha-Proyecto.aspx?param=ESP.0000000288&pi=0&q=ENERBIOSCRUB
http://www.tragsa.es/_layouts/GrupoTragsa/Ficha-Proyecto.aspx?param=ESP.0000000288&pi=0&q=ENERBIOSCRUB

the consortium decided to redirect the traffic through the WEB page in every communication by
putting the link in all communications. Also, the WEB page obtained 7.698 visits (open sessions).

Report for the executiorepiod of the project (1 October 2044 30 April 2018)

Besides the saip of the WEB site, the main tasks we made during the project were updating the
contents: information and News, Events, updating downloads.

The logo of Life+ is well located inthep; ect 6 s WEB

2) Elaboration of information material of the project
AVEBIOM is responsible for implementation and all the partners (except Intacta) have to participate

2.1) Information panels

Project roltups. CEDER CIEMAT and AVEBIOM made two roll ups witlthe same design (see
below). During EXPOBIOMASA 2015, the Roll up was exposed in the stand of AVEBIOM where
around 15.000 people during the 3 days passed.

Also, the roll up was showed in EXPOBIOMASA 2017 (3 days, 16000 people) in the stand dedicated
to the project with a panel designed for the occasion, leaflets, a video continuously playing and people
from the consortium solving doubts and networking. The panel, showed below had 12 m x 1,5 m.

































































































































