PROJECT DESCRIPTION
VCS Version 3, CCB Standards Second Edition

PROJECT “OPERATION CO2 – LA
MUNTANYA D’ALINYA’’
Project name
Project location
Project proponent

Auditor

Project start date,
accounting period
and lifetime
Type of Validation
History of CCB
status
Edition of the CCB
Standards

Operation CO2 – La Muntanya d’Alinyà
Spain, Catalunya, Alinyà
Fundació Catalunya La Pedrera. Contact: Xavier Escuté i Gasulla.
Provença 261-265 2on A, 08008 Barcelona. T 932 142 564; M 661 402 678.
www.fundaciocatalunya-lapedrera.com
TÜV Nord Cert Gmbh, Alexandra Nuske.
Am TÜV 1; D-30519 Hannover. Phone: +49 511 9986 2631; Fax: +49 511 9986
2555
Start date: April 23rd 2014
Accounting period and lifetime: 80 years.
Full
No previous records.

CCB Standards Third Edition

Expected climate,
community and
biodiversity
benefits

Agroforestry techniques are applied that increase the structural complexity of
vegetation cover as well as carbon sequestration. This leads to the following
benefits for Climate, Community and Biodiversity:
• Estimated net GHG emission removals of 1562,20 t CO2e after 80 years with an
average of 19,5 t CO2e per year.
• Positive social outcome or impact in the sustainability framework of the Five
Capitals Model (Richards and Panfil, 2011) for 19 out of 22 parameters.
• Positive impact on birds, diurnal butterflies and soil fauna due to planted
species and increased structural complexity, including e.g. common rabbit
(Oryctolagus cuniculus), red partridge (Alectoris rufa), woodlark (Lullula
arborea), common stonechat (Saxicola torquata), woodchat shrike (Lanius
senator) and red-backed shrike (Lanius collurio).

Gold level criteria

N.A.

Completion date
and PDD version
Schedule for
verification

October 3rd 2016, Vs 2

April 2017 (?)

PROJECT DESCRIPTION
VCS Version 3, CCB Standards Second Edition

Document Prepared By Forestry Service Group

Project Title
Version
Date of Issue
Prepared By
Contact

Operation CO2 – Muntanya d’ Alinyá
Version 2
20th April 2015
Forestry Service Group
Ronald Poppens; Marco Bijl
P.O. Box 17 3886 ZG Garderen, The Netherlands
Ronald@nvforest.com; Marco@nvforest.com;
www.forestryservicegroup.com

PROJECT DESCRIPTION
VCS Version 3, CCB Standards Second Edition
Table of Contents
1
General ................................................................................................................................................. 5
1.1
Summary Description of the Project (G1.2) .................................................................................. 5
1.2
Project Location (G1.3-4 & 7)........................................................................................................ 6
1.3
Conditions Prior to Project Initiation (G1.1, CL1.1, CM1.1-3, B1.2).............................................. 9
1.4
Project Proponent (G1.1) ............................................................................................................ 11
1.5
Other Entities Involved in the Project (G4.1-3) ........................................................................... 11
1.6
Project Start Date (G1.9, G3.1-7)................................................................................................ 12
1.7
Project Crediting Period (G1.9, G3.1-7 & G3.9).......................................................................... 13
2
Design ................................................................................................................................................ 15
2.1
Sectoral Scope and Project Type................................................................................................ 15
2.2
Description of the Project Activity (G1.2, G1.8, G1.12) .............................................................. 15
2.3
Management of Risks to Project Benefits (G1.10-11)................................................................. 16
2.4
Measures to Maintain High Conservation Values (B1.1-2). ........................................................ 18
2.5
Project Financing (G4.3) ............................................................................................................. 18
2.6
Employment Opportunities and Worker Safety (G3.9-12) .......................................................... 19
2.7
Stakeholders (G1.5-6, G3.1-8) .................................................................................................... 20
2.8
Commercially Sensitive Information ............................................................................................ 23
3
Legal Status ........................................................................................................................................ 24
3.1
Compliance with Laws, Statues, Property Rights and Other Regulatory Frameworks (G5.6-8) 24
3.2
Evidence of Right of Use (G5.7-8) .............................................................................................. 25
3.3
Emissions Trading Programs and Other Binding Limits (G5.9) .................................................. 25
3.4
Participation under Other GHG Programs .................................................................................. 25
3.5
Other Forms of Environmental Credit ......................................................................................... 25
3.6
Projects Rejected by Other GHG Programs ............................................................................... 25
3.7
Respect for Rights and No Involuntary Relocation (G5.1-3)....................................................... 25
3.8
Illegal Activities and Project Benefits (G5.4-5) ............................................................................ 26
4
Application of Methodology ................................................................................................................ 27
4.1
Title and Reference of Methodology ........................................................................................... 27
4.2
Applicability of Methodology........................................................................................................ 27
4.3
Methodology Deviations .............................................................................................................. 28
4.4
Project Boundary (G1.4) ............................................................................................................. 28
4.5
Baseline Scenario (G2.1-2) ......................................................................................................... 29
4.6
Additionality (G2-2) ..................................................................................................................... 33
5
Quantificaton of GHG Emission Reductions and REmovals (Climate) .............................................. 34
5.1
Project Scale and Estimated GHG Emission Reductions or Removals ..................................... 34
5.2
Leakage Management (CL3.1) ................................................................................................... 36
5.3
Baseline Emissions (CL1.1) ........................................................................................................ 37
5.4
Project Emissions (CL2.1-2) ....................................................................................................... 42
5.5
Leakage (CL3.1) ......................................................................................................................... 59
5.6
Summary of GHG Emission Reductions and Removals (CL1, CL2, CL3) ................................. 59
5.7
Climate Change Adaptation Benefits .......................................................................................... 64
6
Community ......................................................................................................................................... 65
6.1
Net Positive Community Impacts (CM1, CM2, CM3, CM4) ........................................................ 65
6.2
Negative Offsite Stakeholder impacts (CM2) .............................................................................. 68
6.3
Exceptional Community Benefits (GL2) ...................................................................................... 69
7
Biodiversity ......................................................................................................................................... 70
7.1
Net Positive Biodiversity Impacts (B1, B2, B3, B4) ..................................................................... 70
7.2
Negative Offsite Biodiversity Impacts (B2) .................................................................................. 82
7.3
Exceptional Biodiversity Benefits (GL3) ...................................................................................... 82
8
Monitoring ........................................................................................................................................... 83
8.1
Description of the Monitoring Plan (CL4, CM4, B4) .................................................................... 83
8.2
Data and Parameters Available at Validation (CL4, CM4, B4) ................................................... 87
8.3
Data and Parameters Monitored (CL4, CM4, B4) ....................................................................... 94
Bibliography .............................................................................................................................................. 103

PROJECT DESCRIPTION
VCS Version 3, CCB Standards Second Edition

Espai Natura Muntanya d’Alinyà in the Catalonian Pyrenees, Spain.

PROJECT DESCRIPTION
VCS Version 3, CCB Standards Second Edition

1

GENERAL

1.1

Summary Description of the Project (G1.2)

This Project Description has been developed in the framework of EU Life project Operation CO2, which
started on September 1st 2012 and has a duration of five years. The main objective of that project is to
demonstrate the viability of agroforestry as a measure to increase carbon sequestration in Europe. The
project is being implemented in three regions of Spain and with nine partner organizations divided over
three European countries.
One of the sites of project Operation CO2 is called Espai Natura Muntanya d’Alinyà, which is an area of
approximately 5400 hectares located in the foothills of the Catalonian Pyrenees. The area – referred to as
“Alinyà” hereafter - is property of Fundació Catalunya-La Pedrera, from here on referred to as
“Foundation”. For Alinyà, project Operation CO2 aims at generation and sales of carbon credits and for
that purpose this Project Description was developed.
This Project Description describes carbon credit generating activities through reforestation on 6,23
hectares of land, divided over two sites on the property - Planassa and Campaposta. The reforestation is
implemented both on terraces currently under a grazing regime and on steep hillsides subjected to
erosion. For that combined purpose, the project will make use of a VCS approved CDM methodology:
“A/R Large-scale Consolidated Methodology Afforestation and reforestation of lands except wetlands Version 2.0”. It should be noted that this activity is considered by the project proponents and all partners
of Operation CO2 a pilot project. If successful, i.e. if carbon credits can be successfully generated from
both plantations in Alinyà, the activities may be upscaled to other properties of the Foundation. The
potential for upscaling of reforestation activities by the Foundation is approximately 200 hectares, divided
over 24 properties measuring in total approximately 8000 hectares.
In accordance with the rather small pilot scale of this project, the generation of carbon credits alone would
not make much commercial sense. In fact, in the frame of project Operation CO2, carbon credits are
developed as part of a mixture of income sources for Alinyà, to be obtained from planted species on the
6.23 hectares of reforestation land. The planted species will include mixtures of crops, shrubs and trees,
spatially and temporarily arranged in an agroforestry system. This system will not only yield a more stable
income for the Foundation, but also provide maximum benefits for the community, the environment and
biodiversity. It is therefore that the project seeks certification against both VCS and CCB. The larger goal
behind the small pilot project then is to develop a viable business model for Alinyà (and future areas
elsewhere) with benefits for climate, community and biodiversity. Economic actors are leaving the
community, for the EU subsidies (CAP) on which they depend are gradually declining. Alternative income
sources developed in the project should create sustainable economic opportunities to stop migration.
Biodiversity benefits can be expected from planting specific species that attract insects and birdlife and
that prevent further erosion on steep hillsides.
This Project Description has been developed by Dutch consultancy company Forestry Service Group
(FSG) as one of the partners in project Operation CO2. After project Operation CO2 has finished
(September 2017), the VCS-CCB project will be led by its current proponent: Fundació Catalunya-La
Pedrera.
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1.2

Project Location (G1.3-4 & 7)

The project location is a private land property owned by a Foundation, located in the municipality of Fígols
i Alinyà in the shire (comarca) of Alt Urgell in the Spanish province of Lleida in the region of Catalunya.
The plantations are divided over two stretches of land, Campaposta and La Planassa, with a combined
land area of 6.23 hectares. See Table 1 for details.

Overview of Reserva de la Muntanya d’Alinyà (left: weather station)
Table 1: Intervention areas and perimeters

Intervention areas and perimeters
Strata ARR
Apples Campaposta
Apples Planassa
Restoration
Restoration meteo station
Timber Campaposta
Timber Planassa
Timber truffles
Total for Operation CO2

Area (ha)
0,60
1,59
1,34
0,11
0,39
0,76
1,45
6,23

Perimeter (m)
407
763
893
237
383
612
624
3919

KML file
KML Apple orchard
KML Restoration
KML Timber

The name of the property is Reserva de la Muntanya d’Alinyà and it measures approximately 5400
hectares of land. For an overview, see the maps on the following page. The landscape forms part of the
Pyrenees foothills, with altitudes ranging between 500 and 2380 meters above sea level. Annual
precipitation is about 1.000 mm per year, with a minimal precipitation of 41,7 mm in May and a maximum
value of 205,7 mm in October. The average annual temperature is 12⁰C, with a minimum average of
4,5⁰C (January) and a maximum average of 21,3⁰C in July1. Particularly on higher slopes, temperatures
may occasionally drop below zero. Soils are calcareous with an acidity of 7.2. (pH). The better, more
profound soils are to found in the lower areas and in the valleys. Higher up, soils tend to become shallow
which is reflected by the vegetation, with at some areas problems with erosion¹. The reforestation sites
include both “terrazas”, former pasture lands in lower areas and steep slopes with sparse vegetation and
subject to erosion. However, almost 3000 hectares is denominated forest land, with dominant species
including Pinus sylvestris, P. nigra, P. uncinata, Quercus ilex, Q. pyrenaica, Sorbus domestica and other.
For a specification of vegetation types present on the property, we refer to Table 2 – section 1.3.
1

Fundació Catalunya La Pedrera (2003). Pla Tècnic De Gestió i Millora Forestal.
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Above: Boundaries of property Reserva de la Muntanya d’Alinyà
Below: Overviews of both ARR sites (white dotted contours)
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The Valley of Alinyà, with its main settlement of Alinyà, has seen a strong decline in population over the
last decades. According to a study conducted by the project2, the population has seen a gradual decline
from 635 inhabitants (1940) to only 267 inhabitants by January 2014. According to key inhabitants
interviewed, the number of residents living here on a permanent basis during the year, may be even
lower. Many houses stay empty for longer periods of time with their owners living in other places such as
Barcelona and returning only during the weekends or holidays or at night after working elsewhere during
the day. During winter time, the valley may only see 30 inhabitants on a permanent basis (personal
observation by Xavier Escuté). Apart from showing a decline in numbers, the population of Alinyà is also
ageing, with 88 people (33%) over 65 years, 27% between 45 and 64 years, 21% between 30 and 44, 9%
between 15 and 29 and 10% between 0 and 14 years.

Project sites Campaposta (l) and La Planassa
The declining and ageing population is exactly why the Foundation is seeking to develop new sources of
income to make this land attractive again for (young) people to live and to work and to stop further
migration. People traditionally make a living from a mixture of extensive life stock herding, agriculture
(mostly vegetable gardens – “huertas” - for own consumption) and forest management. There used to be
two sawmills processing local wood, but these have gone. The nearest sawmills in the region are located
in the towns of Solsona and la Seu d’Urgell processing Pinus sylvestris, P. radiata and P.uncinata. Some
of the rich tradition of potato cultivation has survived, although only on a small scale and for the informal
market only (personal comment by Xavier Escuté). Livestock used to be important but is now declining
due to reductions in CAP subsidies. Currently 50 to 60 cows are present divided among 3 owners. There
are three sheep owners, with a total of approximately 400 to 500 sheep, one goat owner (250 goats) and
one owner of horses, with 15 of them. With CAP revenues declining, the inhabitants are looking for
alternative income sources which was the reason why the Foundation decided to join the project.
Alternative income sources with promise include valuable timbers, truffles, fruits, nuts and aromatics.
Also, the area is famous for its vulture population, with four species including the rare Black Vulture. The
Foundation has been developing ecotourism into a source of income, with facilities in place that include a
platform and shelters for observation and photography of vultures and other wildlife. Also hunting is a
source of income for the community. People are allowed to hunt a fixed number of animals. Trophy
hunting is administered by the national reserve for both roe deer and chamois. This administration gives a

2

Ramos, G (2015). Final Report Social Study Figols i Alinyà, Project Operation CO2, Universidad de
Valladolid
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quota to land owners, also to the Foundation (for example for 3 animals per year). People from outside
are willing to pay for hunting these animals. The income is divided between the national hunting reserve
and the foundation. Also wild boar is hunted, by two hunting societies which are neighboring the property.
There is a surplus of wild boar and they are causing damage to crops.

1.3

Conditions Prior to Project Initiation (G1.1, CL1.1, CM1.1-3, B1.2)

For the property as a whole, forest cover is the main carbon stock, with approximately 3000 hectares of
different types of forest. See Table 2 for a specification of vegetation types covering the entire property.
Most of the forest land is managed and subjected to a Forest Management Plan. The reforestation sites
did not have a forest cover prior to project start date, as they were included in a grazing regime and
partially subjected to erosion. The planned forest cover is to remain forever, meaning that both sites will
be excluded from current and future grazing activities and dedicated to helping protect the soil in the long
run. The proposed reforestation activities serve as income model for the community and to help restore
eroded land as well. The entire property, including both project sites, are legally owned by a Foundation,
Fundació Catalunya La Pedrera. When the Foundation was still owned by the Caixa Catalunya savings
bank, Muntanya d’Alinya was acquired in 1999 as part of the obligation of the bank to engage in social
activities.

Vegetation types in finca d'Alinya
Forest Vegetation
Sclerophyllous vegetation:
Quercus rotundifolia

Hectares
155,75

Coniferous vegetation:
Pinus nigra
Pinus sylvestris
Pinus ucinata
Mixed Quercus-Pinus

Shrub vegetation

Quercus, Juniper, etc.

Meadows and pastures
Meadows
Abandoned pastures

Table 2:Vegetation cover Muntanya d’Alinyà

662,08
849,73
736,51
11,47
1430,95
543,36
389,82

Vegetation of rocky and stony areas
493,06

Source: Forest Management Plan, 2003

Weeds and antropogenic vegetation
Crop land
Total vegetation cover (hectares)

190,82
5463,55

The Foundation became independent from the Caixa Catalunya savings bank in 2013, but still manages
the area as a reserve. According to the Forest Management Plan, the property forms part of three areas
with a distinct protective status: the Espacio PEIN de sierra de Oden-Port del Comte, La Reserva
Nacional de Caza del Cadí and La Zona de Especial Protección para las Aves (ZEPA). More than 90% of
the property is included in Europe’s Nature 2000 program, given the area’s unique ecological value.
Right from the start, the Foundation has respected the ancestral user rights of the local population. This
includes their right to collect wood for own use (most firewood), grass for their livestock and land for
cultivation of crops for own use. Right after purchase of the land, these rights were affirmed and laid down
in an official document, “Laudo arbitral”. The Foundation has been helping local inhabitants further in
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different ways. Goats and sheep were purchased for raising by local herders, investments in
infrastructure were realized and dogs were purchased to protect livestock against predation by wolves.
Also pasture land was restored in some areas, by removing regenerated trees. The Foundation also
helps people with the annual E.U. CAP subsidy forms and procedures, whereas every year they provide
neighbors with an official letter to show to the police their official land use rights when required. The
livestock herders are provided each year with a document showing parcels assigned to them by the
Foundation, as a proof of compliance with obligations for the CAP subsidies. Given their supportive role
and their respect for ancestral user rights, there have been no reports of conflicts between the Foundation
and any of the inhabitants. And no illegal activities from inhabitants either (only from outside: hunters from
Andorra). The Foundation is the only source of income for the people and their only hope for a long-term
economic viability of their activities.
The proposed project comes at a time with few remaining economic options for Alinyà and a declining
and ageing population (Ramos G, 2015). Agriculture is not competitive anymore, less than 10 hectares
are currently under cultivation, despite a proud history of potato cultivation3. Production costs are simply
too high, given the unforbidden terrain which makes it difficult to operate machinery driving up fuel costs.
For grazing too, once among the prime economic activities in the region, the future looks bleak. The goat
herdsman interviewed during the prescoping mission (November 2012) expressed his desire to
supplement his income with cheese production, but was faced with bureaucracy and sanitary rules which
makes cheese production in Spain impossible, he said. Yet, right across the border in France, cheese
production from cattle is successfully produced and sold. Bureaucracy is a real obstacle for any type of
productive investments in the region, that would have to come from outsiders. Any outsider still holding
ancestral user rights and with interest in grazing activities would need to go to Alinyà city council to apply
for a permit based on the number of cattle heads. But for that they first need to make arrangements with
local farmers willing to provide sufficient land. This is difficult, given that the area does not allow intensive
grazing regimes, but rather extensive grazing with one head of cattle for every ten hectares of land.
Without subsidies, there is no chance grazing can ever become again an attractive investment. The four
remaining herdsmen have limited options to supplement their income. Apart from the social and cultural
benefit of traditional herding systems, it also comes with benefits for biodiversity. In Alinyà, a rotation
system is applied, with cows grazing in spring (eating tender grass), followed by sheep (grass and leafs)
and finally by goats (sprouting trees and shrubs). Goats are the one cattle grazing in winter. This type of
successive grazing system is the most sustainable grazing system and besides its social and cultural
values, is also an effective means of preventing wildfires. In an attempt to make up for the declining
economic activities, the Foundation has been developing ecotourism, by capitalizing on the area’s natural
beauty and rare wildlife.
However, ecotourism alone may not be enough to provide a stable source of income for the entire
community. The few farmers and herdsmen left now heavily depend on Spanish and EU subsidy
schemes as well as support from the Foundation. However, in 2012, the Spanish government has
stopped subsidizing farmers in Alinyà and from then on the projections for subsidies including those from
the EU (CAP) show a gradual decline. This is posing a serious problem for any future economic
opportunities in the area. Hence, the current population, already a shadow of what it used to be, is
expected to decline even further. Project Operation CO2, with its focus on reforestation and agroforestry

3

Personal communication by local expert Rafael Mariné – February 25th 2015.
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based income models, is the only hope for the community to develop a sustainable business model for
the future.

1.4

Project Proponent (G1.1)

The project proponent is Fundació Catalunya La Pedrera, main responsible for both project design and
implementation. The foundation has 68 employees and is divided into 5 departments. The department
involved in this project is Territory and Environment. Director of this department is Mr. Miquel Rafa
Fornieles. Mr. Xavier Escuté is the responsible person for protected areas and European projects and
overall coordinator of the project. The foundation’s address is:
Carrer Provença 261–265 2on A
08008 Barcelona, Spain.
T 932 142 564
M 661 402 678
www.fundaciocatalunya-lapedrera.com

1.5

Other Entities Involved in the Project (G4.1-3)

Technical coordination is in the hands of Xavier Escuté, currently technical coordinator on behalf of the
Foundation for project Operation CO2 as well as other EU projects. He is highly experienced in
management of land use projects. For engagements with the local people and for local technical and
coordinating support, Xavier is helped by two persons living in the community who are currently already
under contract with the Foundation in Operation CO2. Also a biodiversity expert is under contract,
currently leading the vulture and ecotourism activities of the Foundation. He will oversee the biodiversity
aspects of the carbon project. Currently, the Foundation does not have capacities in measurement and
monitoring of carbon activities.
During project Operation CO2 (finalized in September 2017), the Foundation will be supported by project
partner Forestry Service Group, offering expertise on combining agroforestry land use and climate
adaptation. After the project, monitoring expertise will be contracted, potentially through the University of
Valladolid who has now experts working on this topic in project Operation CO2 as well.
Most labor involved in maintenance of the plantations, such as pruning, weeding, fertilizing and irrigation
will be hired through a partner organization. This is Fundació Integra Pirineus (from here on: Pirineus)
who is dedicated to helping integrate physically or mentally impaired people into the labour market.
Supervised teams of 4 to 8 people from Pirineus have been hired by the Foundation for multiple activities,
such as forest management, biomass production, agriculture (e.g. potato cultivation) and other. In the
carbon project they will also be employed in activities such as maintenance of the electric fence, general
repair work and also harvesting and selling of the produce. Contact person of Integra Pirineus is Mr.
Ignasi Amat.
The University of Barcelona (UAB) and The Institute for Environmental Science and Technology (ICTA)
have been cooperating with the Foundation on several research topics. The Foundation has listed a
number of research topics that will be carried out by supervised students from UAB during
implementation of the proposed carbon project. In fact, Muntanya d’Alinya is a long-term scientific object
for UAB for a number of empirical research topics, among which biomass and biofuel is a prominent topic.
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Agreements with ICTA include sending students for studies on grazing, carbon, alternative energy and
socioeconomics.
Also the Catalonian Technical Forest Institute (CTFC) is involved in research activities on the property, by
means of a developed web-based calculation tool for CO2 emissions produced during the exploitation,
transport and preparation of forest biomass to be used as bioenergy. Various tree species on the
Foundation’s property are included in the research. More information can be obtained through
co2.ctfc.cat. Another partnership for forest related activities has been stablished with CREAF, the
Research Institute for Ecology and Applied Forestry. This institute has applied a model for evaluation of
the suitability of the Foundation’s forests as carbon sinks under different management regimes and
climate change scenario’s. Unfortunately, there is no suitable methodology available at this time for the
project to include IFM as carbon credit generating activity.
As for the plantation implementation, the Foundation has attracted two experts. Andreu Vila is a
renowned expert on apple cultivation and also associate professor at the Polytechnic University of
Barcelona. He will oversee the technical aspects of the organic fruit tree plantation. Another expert will be
responsible for overall management of all plantations and the aromatics; Rafael Mariné, who has his own
company (Agotnat).
Through its network of foundations and institutes with vital access to subsidies and government funding,
the Foundation will be able to successfully implement the proposed ARR carbon activity. In any case, the
foundation’s main source of income is the exploitation of the world renowned La Pedrera building in
Barcelona which is the property of the foundation. The income derived form that provides the guarantee
of project continuity independent of project success.

1.6

Project Start Date (G1.9, G3.1-7)

The project start date coincides with the date on which reforestation on both planting sites was started.
The project start date is April 23rd 2014.
Prior to this date, stakeholder consultations were already carried out in the frame of project Operation
CO2. On March 3rd 2014, a stakeholder meeting was organized by the foundation in cooperation with
project partner Forestry Service Group. For that event, an official note of invitation was distributed in the
community for all people interested in the project’s carbon activities.
Right from the start in 1999, when the property was acquired by the foundation, the foundation has
always kept tight contact with local interests. See also section 1.3. This policy proved successful at the
beginning of project Operation CO2, when a visit was organized with project partner Forestry Service
Group. This included extensive interviews with all three herdsmen as the most important stakeholder
group in the project. It is the herdsmen who may be most affected by the project, as reforestation means
altering of herding routes by these herders and establishment of fencing material which will affect their
herding routines. The interviews showed that the herdsmen were quite supportive of the project, as they
understood the efforts done by the Foundation to help them out in the face of declining EU subsidies. The
project is about developing alternative income sources and they understood that this requires fruit and
other plantations that require a change in herding practices. The foundation has closely involved the
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herdsmen in designing of the reforestation project. This is shown by the fact that on their request,
modifications have been introduced in the establishment of electric fences. In another occasion, one
herdsman expressed his concern that he could no longer harvest fuelwood or cultivate crops due the
project, but he was reassured that no trees were planted nor harvested in areas with Quercus (commonly
used as fuelwood). For another herdsman they swapped a piece of land, as the selection parcel was
already in use by him for the CAP subsidy scheme. And important is also that the herdsmen were in favor
of the electric fence, to make sure no conflicts would arise. Some modification in the fencing was realized
as well, to enable one of the herdsmen to provide access to water.
Such information exchange meetings and conversation have been held on a regular basis (approximately
once every month) by the Foundation, with herdsmen, entrepreneurs, neighbors and others interested.
Mostly in informal ways, as there is no culture of organizing official plenary meetings (we tried, but only 4
people showed up). Opinions were asked about the type of fruits to cultivate for example and many ideas
were taken onboard in terms of the selected species. In general, the predominantly elderly people tend to
be skeptical about new projects, saying they need to see results first before the belief. Nevertheless, they
support any initiative that may provide long-term development opportunities for the community and that
may curb the gradual depopulation of the area. Fact is, people are eager to ask for local employment
opportunities, but there is little entrepreneurial spirit in this conservative community.
A specific stakeholder consultation event was organized at the Foundation’s office next to the church.
Only 4 people showed up, including one goat herder, one local hotel owner, an entrepreneur interested in
truffle cultivation and a neighbor. There were lively discussions, where the participants expressed a
general skeptical attitude towards new activities (see above), but mostly in relation with the economic
aspects (i.e. fruit, nuts, ecotourism) and not so much the carbon aspects. There was no opposition to the
project in any way.
Also regular contacts have been held with the mayor in Figols (municipality) and the administration in Alt
Urgell. They are supportive of the project. In fact, the governor of Alt Urgell is also co-founder of Fundació
Integra Pirnineus with whom the foundation has close contacts. Close relations exist with forest engineers
from Alt Urgell, who have been supporting development of the foundation’s Forest Management Plan.
These people were interviewed by Forestry Service Group too and they expressed their full support of the
project. Finally, there are good contacts with Centro de la Propietat Forestal, which is the administrative
level of Catalunya province and important for acceptance of the Forest Management Plan. At this level,
the carbon activities have already been fully accepted and included in the latest FMP. And with that, there
are no more administrative barriers for successful implementation of the carbon project.

1.7

Project Crediting Period (G1.9, G3.1-7 & G3.9)

The project started carbon sequestration from the moment the trees were planted. Starting at April 23rd
2014, the project crediting period stretches over 80 years, till April 23rd 2094. This date coincides with the
life cycle of planted timber species Pinus sylvestris (Montero et al, 2005), which is in line with VCS
AFOLU requirements vs. 3.3 (Section 3.3.2). See Table 3 below a description of activities during the
project lifetime. In correspondence with the project’s objective of involving the community and
stakeholders in project design and implementation (G3 section of the CCB Standards), the project’s
communication schemes (see also 2.7) and monitoring plan (section 8.1) will assure that from the start
and during the project life time, there are sufficient mechanisms in place to facilitate fluent and timely
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communication with relevant stakeholders and to address any questions or grievances (G3.8) and to
make project adjustments accordingly.
Activity
Stakeholder
Consultations
(started prior to
official start date).
Drone flight to scan
the project land
surface and
determine
vegetation cover.
Baseline studies for
biodiversity.
Planting trees

Plantation
maintenance

Training and
excursions.

Social baseline
study.

Phytosanitary
treatments
Grafting the planted
apple trees.
Harvesting of fruit
and nuts

Harvesting timber

Description
Informal meetings with herdsmen,
famers, other stakeholders about
design,
implementation
and
implications of the project.
Drone flight (UAV) over the project
area with photogrammetry equipment
to scan the project area with
vegetation cover.

Responsible
The Foundation with
help from partners in
project Operation
CO2.
University of
Valladolid.

Start date
September
2012

Using
standardized
methods,
inventories were held for species of
birds, diurnal butterflies and soil fauna.
Reforestation of 6,23 hectares of land.

The Foundation

March through
to April 22nd
2014.
April 23rd 2014

Pruning, weeding, irrigation, fertilizing,
monitoring mortality, tree substitution,
repairs (fence, Waterboxx placement),
general monitoring (predation, drought
effects, etc).
Acquiring technical and commercial
expertise on fruits, nuts, mushrooms,
aromatic herbs and ecosystem
services. Also visits were organized to
project SAMBUCUS
www.sambucus.cat
Studying available data sources
(statistics, documents), interviewing
local stakeholders and drawing up a
final report (Ramos, G 2015).
Treatments to protect planted material
from diseases.
Combining drought resistant rootstock
with disease resistant fruit varieties.
Possibly in the second year, a first
harvest can be expected from the
apple trees, although on a modest
scale. Expected 10.000 kilograms, 3 to
4 apples per tree based on 800 apple
trees planted.
Apple trees will be harvested at the
end of their life cycle (40 years). After
80 years, the timber trees will be
harvested.

Table 3: Implementation schedule for reforestation (ARR).

The Foundation, who
hired workers and
experts.
Fundació
Integra
Pirineus

Training by expert on
organic
fruit
production
to
plantation supervisor
(Rafael) and project
leader (Xavier).
Guadalupe Ramos,
student at the
University of
Valladolid.
Supervised
by
expert, carried out by
Rafael.
Contracted
apple
cultivation expert.
Harvesters from
Pirineus (foundation
with social
objectives)
contracted by the
Foundation.
Harvesters from
Pirineus foundation.

August 6th 2013.

July 3rd
(planting
finished).

2014

September
2014

December 2014
till September
13th 2015.
April 2015.

April 2015.
Summer 2016,
through to the
end of the apple
tree life cycle
(year 40)
Year 40 (apple
only) and year
80 (timber).
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2

DESIGN

2.1

Sectoral Scope and Project Type

This project addresses the sectoral scope of Agriculture, Forestry, Land Use (AFOLU). The activities
undertaken in this project match the VCS project category of Afforestation, reforestation and revegetation
(ARR). The following methodology and tools are applied:
Applied methodology:
•

AR-ACM0003: A/R Large-scale Consolidated Methodology – Afforestation and reforestation of
land except wetlands Vs. 2.0.

Applied tools:
•
•
•
•

A/R Tool 2:‘The ‘Combined tool to identify the baseline scenario and demonstrate additionality in
A/R CDM project activities’ (Version 01).
AR-Tool14: Estimation of carbon stocks and change in carbon stocks for trees and shrubs in A/R
CDM project activities (Vs. 4.1).
A/R Methodological Tool 15: Estimation of the increase in GHG emissions attributable to
displacement of pre-project agricultural activities in A/R CDM project activity (Vs. 2.0).
AR-Tool16: Estimation of change in soil organic carbon stocks due to the implementation of A/R
CDM project activities (Vs. 01.1.0)

The proposed project is not a grouped project.

2.2

Description of the Project Activity (G1.2, G1.8, G1.12)

Within the boundaries of Muntanya d’ Alinyà, 6,23 hectares of land will be planted with multiple trees and
plant species in a mixed agroforestry system. This land is partially subtracted from areas currently under
pasture management and partially represents soils heavily affected by soil erosion. For both types of
land, planting will result in a net structural increase of biomass per hectare and avoid future loss of soil
carbon due to prevention of further soil erosion. The lifetime of the ARR activities is 80 years, in
accordance with the commercial lifecycle of Pinus sylvestris (Montero et al, 2005), as one of planted
species in the project. .
Community and biodiversity benefits
With establishment of agroforestry plantations, the project responds to an urgent need for economically
viable and sustainable income models for the community. The community of Alinyà has seen a gradual
decline of inhabitants (Ramos, 2015 – page 7), with especially youngsters leaving the community, leaving
mostly elderly behind. This situation forms the background of the decision taken by the Foundation to
participate in the EU Life project “Operation CO2”. In that project, a viable and sustainable land use
business model is developed, based on converting scarcely vegetated and bare land into carbon stocks
and productive plantations of fruits, nuts, mushrooms, timber and potentially tourist revenues. Part of the
income potential should come from carbon credits as well, as there is ample land with the potential to
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increase biomass through reforestation. If successful (i.e. if the certificate is obtained), the Foundation will
upscale the initiatives onto larger scales for reforestation (at least 200 hectares). They own in total
approximately 8000 hectares of land divided over 24 properties. With multiple tree and agricultural crops
combined in an agroforestry system, the newly planted sites are meant to provide the community with
long-term sustainable income opportunities. The production, processing and commercialization of fruits,
nuts, mushrooms, aromatic herbs and ecotourism will generate employment for people with varying skill
levels and for both men and women. The objective of the project is none other than providing people with
a sound reason to remain in this community and to stop further migration to other places. Further social
benefits are obtained by employing physically or mentally impaired people through partner foundation
Integral Pirineus, with regards to activities such as harvesting, plantation management and general
repairs.
Also for biodiversity this project will make a difference. Already an important area for birdlife (vultures) and
other biodiversity (chapter 7), the selected species for revegetation of both sparsely vegetated terraces
and bare soil will increase biodiversity even further. Research 4 indicates that the combination of
agricultural and forestry crops is associated with specific biodiversity, which will be added to the current
biodiversity associated with forest land and pasture land. For example, planted apple trees in the project
attract certain insect species which themselves provide food for more birds and species that are
associated with mixed agricultural and forest landscapes. Also the borders of land plots are deliberately
planted with native shrubs known to attract bees, butterflies and other insects - whilst at the same time
meeting other objectives such as natural fencing.

Planting sites for fruit (l) and for erosion control (r).

2.3

Management of Risks to Project Benefits (G1.10-11)

Wildfires
The area has been affected by wildfires during dry summer months, that started from outside the property
boundaries. Two years ago was the last time the property had suffered from a wildfire, in an area close by
the project sites. It was caused by lightning. For the last few years, and in accordance with their Forest
Management Plan, the Foundation has taken successful action to prevent wildfires. Certain areas with fire
prone vegetation are kept open with grazing goats and also forest activities include thinning of pine forest,
particularly alongside roads, so that any future wildfire could be controlled more easily.

4

Personal communication by biodiversity expert Aleix Millet (Foundation) - February 25th 2015.
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Drought
Although drought is not as big a problem in the area with a precipitation of 1000 millimetres per year (1.2),
as compared to other areas in Spain, summers can be hot and dry which may affect the quality of the
planted trees. Especially the trees planted on the eroded hillsides, receiving the full impact of the sun,
may suffer from lack of water. Part of the planted trees have therefore been placed inside a Waterboxx.
This device won several international awards as it successfully protects the plant from lack of water
especially during the first vital year of survival. To minimize mortality, species and local varieties have
been selected that are well adapted to the local climate. The most vulnerable to drought is apple. But the
risk of drought is reduced here by choosing a drought resistant rootstock for the grafted apple trees. At all
times, irrigation will be applied to protect trees from damage, if necessary. The remaining species are
much more drought tolerant such as Juglans, Prunus, Sorbus and the various aromatics species. Overall
mortality turned out to be quite low after planting in April 2014, which is testimony to the good quality of
the planting material and of the planting process itself. Only few plants did not survive the summer of
2014 they were replaced with new ones in autumn.
A Groasis Waterboxx

Plant diseases and plagues
On both project sites, 3 pine trees 5 were reported to be affected by pine processionary moth
(Thaumetopoea pityocampa). This is a common plague affecting pine trees in many parts of Spain. The
Foundation is managing this problem by strictly following government procedures, i.e. by not taking any
specific action. So far, the problem seems to be under control, with no evidence of further spreading.
Apple trees, an important investment in this project, are known to be infected by fungus and bacteria.
However, grafted trees are used that have upper parts from varieties resistant to locally occurring
diseases such as Carpocapsa, Cydia pomonella and the fungus Venturia inaequali. With regards to the
other species, resistant local varieties were selected where possible.
There is a considerable risk of plant predation by the rich natural fauna, in particular wild boar, deer and
chamois. Besides that, passing cattle i.e. cows, sheep and goats may cause damage. For this reason, the
entire planting area is protected with an electric fence. Further protection of trees include plastic sheets
and for some plants the Waterboxx (a water saving device in which the plantlet is established to help it
survive under dry conditions). This should also be effective against predation by rabbits, though this is not
a significant problem.
Lacking markets
The project is designed to provide sustainable income sources for the Foundation and the entire
community. Carbon credits is one source of income combined with produce from the agroforestry system.
Success, obviously, depends on the ability to sell the produce and carbon credits to markets. To enable
successful sales, the Foundation has joined a cooperative consisting of 18 producers and partner
organizations (including for example Fundació Integra Pirineus). As soon as production has started in
Alinyà, the organic produce will be commercialized through the cooperative. The cooperative has an

5

Personal communication by Xavier Escuté of the Foundation – May 26th 2016.
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agreement with supermarket chain “Bonpreu” for the sales of organic produce. In addition, there is the
available local store from where the Foundation is already selling local and regional products to local
people, tourists (mostly in summer) and passers-by.
Conflicts with herdsmen and neighbours
This project is about developing a sustainable income model for the entire community for the long term,
i.e. with activities and benefits lasting far beyond the end of the project. This objective is already laid
down in a signed agreement with the community (Laudo arbitral), where the Foundation declares to
respect the ancestral rights of the local population in terms of their use of the natural environment and
products thereof. Also the association to the cooperative is a way of establishing a strong long-term
network in the region. Given the declining E.U. CAP subsidies, the remaining herdsmen, inhabitants and
the foundation find themselves in a situation of mutual interdependence. The inhabitants need the
foundation to generate long-term income options whereas the foundation needs the support of local
people to address its conservation goals. This relationship is the best guarantee to prevent any conflicts
between the foundation and herdsmen, farmers or neighbours. Regular meetings with these stakeholders
(see also 2.7) are maintained, to discuss any issues and make adjustments where and when needed.

2.4

Measures to Maintain High Conservation Values (B1.1-2).

The valley of Alinyà is widely recognized for its high value biodiversity. The equivalent of a HCV1
category is applicable to the area (see also chapter 7) even if a formal assessment has never been
performed. Almost the entire property (more than 95%) is part of Natura 2000 program and two other
national reserves (See section 1.3). Protecting of its biodiversity has always been the predominant
objective of the Foundation and will remain so during implementation of the proposed carbon project. For
that reason, the foundation’s biodiversity expert will be closely involved in the proposed project. The
newly proposed biodiversity improvements are an addition to the measures already taken by the
foundation as laid down in their current Forest Management Plans and conservation programs. On the
ARR land, which is not included yet in current policies and programs, the selected combinations of crops,
shrubs and trees will provide a new dimension to the area. The varied agroforestry landscape has a
larger structural complexity than native herbs, shrub and forest vegetation, which results in an overall net
benefit of biodiversity. Such landscape will attract birds, butterflies and insects associated with agriculture
and fruit orchards, particularly through planting of native shrubs as well as fruit trees that produce fruits
and nectar.
In addition to the net biodiversity benefits described, the proposed activities will definitely not interfere
with current biodiversity in any negative way. And indirectly, of course, the new plantations will help
guarantee that the property will remain as a safe haven for biodiversity in the future, by providing
sustainable income sources to the community and by increasing mutual commitments between the
foundation and the inhabitants.

2.5

Project Financing (G4.3)

The Foundation has always had an outstanding reputation, right from its beginnings as foundation
belonging to the Caixa Catalunya bank, from which is separated in 2013. Its objectives have not changed
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since then, with objectives in the sphere of social development and protection of natural resources. The
Foundation has never been engaged in activities of fraud, corruption or any other negative activity
described under G4.3 of the CCB Standard, nor has it ever received negative publicity in this respect.
The Foundation provides full guarantee to the VCS and CCB organizations that it will continue its
responsible attitude and activities during the proposed activities and beyond. In addition to carbon
certification, the project aims at certifying agricultural products. Used standards demand strict
requirements in relation with the same issues of corruption, fraud and other irregularities, which should
provide further guarantee. The Foundation also has its own statutory obligations which are aimed at longterm protection of the environment and through de facto accepting the “Laudo arbitral”, the foundation has
also confirmed its obligation to help sustain the livelihoods of the local population. By itself, these
measures should prevent the risk of corruption and other forms of gaining one-sided benefits for
individual members or the foundation in general at the expense of the community.
In case of complaints from stakeholders related to the project and its finances, Fundació offers different
channels of communication: in person at the information centre in Alinyà (La Rectoria), through phone
and emails of la Rectoria, through the facebook page of la Muntanya d’Alinyà and though email at the
address territori@fcatalunyalapedrera.com
The Foundation happily submits any financial data and evidence signed by auditors, as testimony to its
financial health. Financial data is available on the Foundation’s website (in Catalan and Spanish only). It
should be noted here that the Foundation does not depend fully on income generated in activities of
project Operation CO2. Any deficits that would occur in the project, perhaps inevitably so for being a pilot
project, will be made up for through other income sources by the Foundation. Evidence for that will be
submitted on request as well. This means that the CCB benefits of the project will not be in jeopardy at
any time.

2.6

Employment Opportunities and Worker Safety (G3.9-12)

Community members will be preferred over outside employees, whenever possible. But, given the
declining population and high average age (Ramos, 2015), the project will definitely depend on people
contracted from outside of the community. Outside employees will most likely be hired through the
Pirineus foundation with its social objective of employing people with physical and/or mental impairments.
Most labour is required in summer during harvesting of the produce, of fruits, nuts, mushrooms, aromatics
herbs and other products. Labour opportunities will be offered particularly to the local herdsmen, as they
are directly impacted by the project and they would welcome additional income in order to sustain their
traditional activities. With their specific rural skill sets, they will be contracted for regular monitoring and
repairs such as for the fence. This may also be contracted for the preparation of transects, monitoring soil
fauna traps and counting of birds and butterflies, under supervision by the Foundation’s biodiversity
expert. Other community based stakeholders involved are local entrepreneurs involved in selling the
produce or engaged in tourist activities associated with the plantations. Picking fruits and harvesting of
aromatics will be the most labour intensive work, for which equal opportunities will be sought for men and
women. Expertise in monitoring and measuring of plant growth and carbon issues will have to be
contracted from outside the community, as this type of skill is not available. However, to the extent
possible, local people will be involved in supportive activities for carbon measurement, such as for
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example visual assessment of natural regeneration and plant mortality. Other local employees to benefit
from the project include drivers of transport trucks, for the produce, and drivers of machinery (if
applicable, e.g. harvesters).
Specific training is provided to all employees. Those involved in harvesting and basic processing receive
training in handling of the produce in line with market requirements. This training is mostly organized by
the Pirineus foundation who will provide most of the labour.
Safety issues are important mainly for the operation of machinery in harvesting. At all times, only people
with the right skills and experience will be employed. Where teams from the Pirineus foundation are
employed, they will always be supervised by technical experts with strict safety protocols. Safety issues
weigh very much in the project, being an important issue for certification of the (organic) agroforestry
products. Other safety issues include monitoring of planted trees on steep hillsides, especially on erosion
sites, with associated dangers of slipping or sudden loosening of rocks. At all times, involved workers will
be told to remain far from the edges and to do their monitoring work as much as possible from a safe
distance.
All relevant laws are followed, including: Law 31/1995 de Prevención de Riesgos Laborales (Labour Risk
prevention Law) and the Royal Decree 2/2015 with the revision of Law del Estatuto de los Trabajadores
(Workers Statutes).

2.7

Stakeholders (G1.5-6, G3.1-8)

In the frame of E.U. Life project Operation CO2, from November 12th to 16th 2012 a “Scoping” mission
was carried out by Forestry Service Group and facilitated by the Foundation. The objective of this mission
was to establish the contours of the carbon project which is the subject of this Project Description. This
mission included a stakeholder analysis, identifying the key stakeholders affected by a project aiming at
generating carbon credits.
Herdsmen and farmers
The most prominent stakeholders identified were the 4 remaining (?) herdsmen. Their economic activities
would be directly affected by the project, given that reforestation was identified as main activity for carbon
sequestration, which requires specific measures to prevent any conflicts between pasture regimes and
the protection of planting material. During the mission, extensive interviews were held with all four
herdsmen, in an informal way. They were informed about the project objectives, its potential implications
for the community at large and for their grazing activities in particular. The results of the interviews were
documented by the project (Annex: Pre-scoping minutes of the meetings, December 1st 2012). They were
also asked for their opinions and invited to give feedback. From that it was learned that they welcome any
initiative to introduce viable economic alternatives, but that this should not negatively affect the grazing
activities as this is considered the predominant cultural activity in the region. For that reason, initially they
were sceptical about a project that aims predominantly at reforestation. But, when explained that this
would occur on lands not claimed for grazing, they understood the potential of fruit and other trees for
long-term development in the valley and said they would support such initiative.
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The City council of Figols i Alinyà
Also during the prescoping mission, a meeting was held with representatives of the city council of the
combined Figols and Alinyà municipalities. They were informed about the project objectives, its activities
and potential for sustainable development. And they were asked to provide the project partners with their
questions, doubts and concerns and with recommendations and suggestions. In general, they were very
supportive of the project as it connects well with the sustainability objectives of the Foundation and the
city council. But, here too, some concern was initially expressed in that the subject of reforestation may
not enter well in a community that is known for its historic grazing activities. But, after reassurance that
the project would identify common grounds with other land users and that the ancestral land rights of the
population would not be affected, they expressed their full support of the project.
The Centre de la Propietat Forestal
The third key stakeholder group identified and engaged is the Forest Department of the province of
Catalunya. During the prescoping mission, a meeting was organized with three representatives. Their
support is very important for the carbon project, as the mandate of this organization includes evaluation of
the Forest Management Plan and issuance of harvesting permits on that basis. For this project to be
acceptable, it must be fully aligned with the new Forest Management Plan. The former FMP would be
replaced by a new one and come into effect in January 2014. The representaives were highly positive
about the project and declared their full support to aligning planned carbon activities with those included
in the Forest Management Plan. Earlier this year, the Foundation had submitted their Forest Management
Plan, updated with the proposed ARR activities, to the Centre de la Propietat Forestal. Up until April 21st,
no official approval was receive the Foundation so far.
Hunting associations
During the prescoping mission, one hunter was interviewed who is also owner of a hotel/pension. There
are two hunting associations in Alinyà, whereas the property is within the borders of a Hunting Reserve.
This reserve is administered by the Generalitat of Catalunya, which provides the Foundation with quota
for animals to be hunted. These quota are then distributed by the Foundation among hunters in the
community who will be able to sell them for income. Also, hunting rights are sold to outsiders who pay for
trophy hunting. This is another source of income for the Foundation. The planting areas will be protected
from wild boar, deer and other wildlife, but this should not affect the hunting activities. Conversations with
hunters have therefore not revealed any problems, only support for the project initiative.
Local entrepreneurs
There are a few entrepreneurs in the village potentially interested in commercializing the project produce,
i.e. fruits, nuts, mushrooms, aromatic herbs and ecotourism activities. Also good relations have been
maintained in Project Operation CO2 with owners of hotels and restaurant, who have benefitted from
project partners staying overnight and having lunch or dinner during project activities. These people are
met on a regular basis in an informal way and kept up to date with information.
Fundació Integra Pirineus
The project will continue its close ties with Fundació Integra Pirineus. This foundation works with
accompanied groups of mentally and/or physically impaired people in land use related projects. This
organization is already engaged in forest management activities and with a biomass project in Finca
d’Alinyà. Their social objectives are fully supported by the Foundation and also by the proposed carbon
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project. Much of the required plantation maintenance, harvesting and repair works will be carried out by
teams from Integral Pirineus.
Master students and researchers
Already several students from universities are involved in research on the property. The diversification of
topics and income sources in this project offers the Foundation with multiple options to mobilize more
students and researchers from universities and research centers such as the UAB and ICTA (chapter 1).
An expected 3 to 5 master students may be expected to find an interesting research thesis topic related
to plantation management, aromatic herbs, fruit and nut production, sustainability, ecotourism, carbon
management, biodiversity and other topics. Such relations are important for the Foundation in fulfilling its
own social obligations and to obtain knowledge about its own resources.
Regular feedback events and Grievance Redress Procedures (CCB Standards indicator G3.8)
With the city council, farmers and herdsmen it was agreed to organize meetings on a regular basis to
exchange opinions and information and to redress any grievances. Usually, these are informal meetings
in the field or on whatever occasion stakeholders such as farmers, herdsmen and entrepreneurs are
encountered. A more public event was organized on March 3rd 2014, in the frame of project Operation
CO2. For that event everybody interested was invited through public posters (Annexes: poster and
presentation). A presentation about the project activities and expected benefits was held and participants
were invited to discuss these issues and to express their opinions. Although few people turned up (there
is no culture of public meetings), there were lively discussions and information exchanges. Opinions were
shared about the type of fruits to cultivate for example. In general, the participants lauded the project
initiative, although they showed their skepticism toward activities that break with the tradition of herding
and agriculture. Their attitude can be best described as “First see then believe”. It was agreed that the
project would organize more such events, in time intervals that coincide with concrete results to show.
The stakeholder approach and their redressing of grievances by the Foundation has proven effective so
far. The Foundation has been regularly approached by farmers or herdsmen who expressed some
concern. On one occasion, a herdsman expressed his concern that the project may prevent him from
harvesting fuelwood, which is his ancestral right. But he was reassured that no trees were planted nor
harvested in areas covered with Quercus trees (commonly used as fuelwood). In another example, with a
farmer they swapped a piece of land, as the selected parcel for planting was already in use by him for the
CAP subsidy scheme. This required the adjustment of the electric fence, so as not to disturb access by
this farmer to water wells for his cattle. As discussed in section 1.3, the Foundation is respecting the
ancestral land use rights of all inhabitants of Alinyà. The Foundation is also supporting people in other
ways, such as with the administrative procedures for CAP subsidies and for law enforcement and
occasionally investments are made for people in cattle, protective dogs or otherwise.
Right after submitting this document to third-party auditors, the stakeholders will be informed and invited
by the Foundation to submit their comments to CCBA during the public comment period. An email
invitation has been sent to the City Council, herdsmen, farmers and hunters, Centre de la Propietat
Forestal, local businesses (hostals and restaurants), Fundació Integra Pirineus and the ICTA-UAB
(Universitat Autonoma de Barcelona) with the PD summary in Spanish and with the link to the VCS
project pipeline website with the rest of the information on the project. Furthermore, the procedures for
regular meetings, exchanges and addressing grievances will be carried on throughout the project lifetime
of 80 years, as established in the Monitoring Plan (chapter 8).

PROJECT DESCRIPTION
VCS Version 3, CCB Standards Second Edition

2.8

Commercially Sensitive Information

No information has been excluded from the public version of the project description.
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3

LEGAL STATUS

3.1

Compliance with Laws, Statues, Property Rights and Other Regulatory
Frameworks (G5.6-8)

Table 4 below includes all relevant laws and regulations and compliance information
.
Relevant laws and regulations
Legislative reference: What does it regulate?
How is compliance achieved?
Resolution
Regulation of the instruments for The Foundation must update its Forest
AAM/246/2013
forest management under the Management Plan (Pla Tècnic de
mandate of the Centre de la Gestió I Millora Forestal) every ten
Propietat Forestal of October 30th years. The updated version with
2013 resorting under the Ministry of inclusion of ARR and LtHP activities is
Agriculture, Livestock, Fishery, Food under revision by the Generalitat
(Catalunya authorities) since March
and Natural Environment.
31st of 2015. Authorization is expected
within 6 months. On request, a copy of
the FMP is made available.
Decree 328/1992
Regulation of sites of special interest. Responsibilities are with the provincial
The Finca is located parcially (2350 administration
(Generalitat).
The
ha) within “Espai d’Interes Natural Foundation works with them but is not
Serres d’Oden-Port del Compte”.
officially requested to do any work and
no reporting is required.
Law 37/196
Regulation of national hunting The Foundation has given hunting
reserves. The Finca is located in rights (granted by the Generalitat) to
Reserva Nacional de Caça del Cadí.
the Hunting reserve for them to be
managed by the Reserve Authority. No
further responsibilities.
Orde de 28.2.1992
Regulation of Rivers. The Alinyà river The Foundation has no obligations for
is located on Finca property and management or administration. No
forms part of the Refugi de pesca fishing is done in the river. Infractions
d’Alinyà-Perles.
of the law are dealt with by the police.
National and
Working hours, labour conditions for In the project, Xavier Escuté will be the
Catalan legislation
employees and contracted workers only employee of the Foundation
on workers/labour
and community members.
responsible for project implementation.
rights.
Legislative compliance can be
demonstrated also for contracted
workers.
Documentation
Foundation statutes
Laying out obligations by the Copy of the Foundation statutes
Foundation to protect the environment available.
and ancestral rights.
Laudo arbitral
Document defining obligations of the Copy of the Laudo arbitral available.
Foundation toward all registered
(non-binding
agreement to respect inhabitants, granting all registered
inhabitants land use rights at no cost.
ancestral land use
For example, the right to harvest wood
rights)
for own fuel purposes and the right to
graze their cattle.
Table 4: Laws and regulations
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The project has been officially approved by the appropriate formal authorities. The Foundation can
demonstrate this with formal letters.

3.2

Evidence of Right of Use (G5.7-8)

Provided the project is able to obtain support from the national climate authorities (see 3.3), Fundació
Catalunya-La Pedrera as project proponent is the rightful owner of Finca Muntanya d’Alinyà where the
project is going to be executed. This includes the right to claim any carbon credits generated through
implementation of the VCS-CCB project. The Foundation has all official documentation available to
demonstrate this right.

3.3

Emissions Trading Programs and Other Binding Limits (G5.9)

In order to solve the issue of double counting, which has proven a barrier to our project, a meeting will be
organized on October 20th this year, with presence of Spanish authorities, the CEO of VCS and other
relevant stakeholders. The desired outcome of that meeting is that the Spanish climate authorities provide
official documentation stating that double counting is no longer an issue, as the generated carbon credits
from our project can be deduced from the national balance.

3.4

Participation under Other GHG Programs

Not applicable.

3.5

Other Forms of Environmental Credit

Not applicable.

3.6

Projects Rejected by Other GHG Programs

The project has not been rejected by any other GHG program.

3.7

Respect for Rights and No Involuntary Relocation (G5.1-3)

We refer to section 2.7. The Foundation signed a Laudo arbitral, defining its voluntary (non-legal)
obligations as rightful owner of the property, to respect the ancestral land use rights of registered
inhabitants of the community of Alinyà. In the spirit of that agreement, the Foundation has actively
engaged and consulted local inhabitants right from the start in 1999 when the property was purchased.
See also section 1.3. The consultations and engagements specifically for the proposed carbon project
were initiated on September 1st in 2012 which is the starting date of project Operation CO2. Key
stakeholders were identified, informed and consulted, and their grievances and concerns were
appropriately addressed and followed up by adjustments of the project plans (see section 2.7). This has
resulted in a positive receipt of the proposed carbon project. The followed procedure is fully compliant
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with “Free”, “Prior” and “Informed” “Consent” of all stakeholders (potentially) affected by the project. The
Foundation received a letter of formal support for its activities by the city council.

3.8

Illegal Activities and Project Benefits (G5.4-5)

For the land area involved in the VCS-CCB carbon project, for both activities combined, the only risk of
illegality is perhaps theft or vandalism of plant material, fencing material or Waterboxxes. There have
been no reports however of theft and damage caused by local residents. Only rare illegal hunting in
forested areas has been reported, with perpetrators being people from outside the community. However,
according to the Foundation’s technical coordinator 6, these cases are very rare, involving only a few
animals, with no likely effect on the presence of wildlife in the project area.

6

Personal communication by Xavier Escuté of the Foundation – May 26th 2016.
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4

APPLICATION OF METHODOLOGY

4.1

Title and Reference of Methodology

In this project we use the following methodology and four methodological tools required for its application:
•

AR-ACM0003. A/R Large-scale Consolidated Methodology for Afforestation and reforestation of
lands except wetlands. Version 02.0.

Applied A/R Methodological tools:
1. A/R Tool 2: Combined tool to identify the baseline scenario and demonstrate additionality in A/R
CDM project activities (Version 01).
2. A/R Tool 14: Estimation of carbon stocks and change in carbon stocks for trees and shrubs in
A/R CDM project activities (Vs. 4.1).
3. A/R Tool 15: Estimation of the increase in GHG emissions attributable to displacement of preproject agricultural activities in A/R CDM project activity (Vs. 2.0).
4. A/R Tool 16: Estimation of change in soil organic carbon stocks due to the implementation of A/R
CDM project activities (Vs. 01.1.0)

4.2

Applicability of Methodology

The AR-ACM0003. methodology is applicable under the following conditions:
(a) The land subject to the project activity does not fall in wetland category;
(b) Soil disturbance attributable to the project activity does not cover more than 10 per cent of area in
each of the following types of land, when these lands are included within the project boundary:
(i) Land containing organic soils;
(ii) Crop- and Grassland in which soil disturbance is restricted (appendices 1 and 2 of the
methodology).
All 6,23 hectares of ARR activities are not categorized as wetland, nor do they have organic soils. The
land is “grassland”, with a temperature and moisture regime classified as “Temperature, warm, moist,
(Appendix 2). But no input has been applied to the land for many years. Therefore, none of the land used
in the project satisfies the following three criteria: 1) Improved grasslands with all inputs; 2) non-degraded
grassland with all inputs or 3) moderately degraded grassland with high input. This means, the
methodology is applicable to the ARR project situation.
Applicability of the A/R Methodological tools (4.1) applied:
In accordance with the applicability conditions of Tool 2, the proposed forestation shall (1) not lead to any
violation of laws, whether enforced or not and (2) the project is not a small-scaled reforestation activity.
Hence, tool 2 is applicable.
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Tool 14 is applicable to this project, given that the methodology indicates no internal applicability
conditions and defines its scope (2.1) in line with project activities: ‘This tool can be used for estimation of
carbon stock and change in carbon stock in living biomass of trees and shrubs in an afforestation and
reforestation (A/R) clean development mechanism (CDM) project activity’.
Tool 15 is applicable, as any displacement of agricultural activities is not going to cause any drainage of
wetlands or peatlands in this project.
Tool 16 is applicable in this project, given that the following conditions are met: (A): the areas of land do
not fall into ‘wetland’ category, do not contain ‘organic soils’ and are not subjected to land management
practices listed in Tables 1 and 2 and (B): litter remains on site and is not removed, (any) soil disturbance
is subjected to conservation practices and is limited to preparations before planting and not repeated in at
least 20 years.

4.3

Methodology Deviations

There are no deviations from the methodology of AR-ACM0003.

4.4

Project Boundary (G1.4)

Geographical boundaries
We refer to section 1,2 for the KML data of both separate geographical ARR areas, measuring 6,23
hectares combined. Both are distinguished by name: La Planassa and Campaposta and have specific
geographical coordinates. Both sites form part of Muntanya d’ Alinyà which is a private property owned by
Fundació Catalunya-La Pedrera, situated in the foothills of the Catalonian Pyrenees. The sites have clear,
undisputed physical boundaries, in the form of (electric) fences.
GHG sources sinks and emissions
Under the ARR methodology, the selected carbon pools include above-ground biomass and belowground biomass and also Soil Organic Carbon. Dead wood and Litter are not included. There is no
burning of wood biomass, so corresponding emissions are not taken into account. In accordance with the
methodology (5.5), GHG emissions resulting from removal of herbaceous vegetation, combustion of fossil
fuels, among other sources of GHG, shall be considered insignificant and is therefore accounted as zero.
Besides, there is no use of fertilizer in the project (source of N20) and CO2 equivalent GHG emissions
from vehicles consuming fossil fuels is not assumed to increase significantly in the project situation as
compared to the baseline situation. Also, no leakage is taken into account (see PD section 5.2 for an
explanation).

Baseline

Source

Included gas

Justification/Explanation

Above and below ground tree
biomass

CO2

Major carbon pool for ARR activities.

Above and below ground
shrub biomass

CO2

Major carbon pool for ARR activities
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Project

Source

Included gas

Justification/Explanation

Above and below ground tree
biomass

CO2

Major carbon pool in ARR activities.

Above and below ground
shrub biomass

CO2

Major carbon pool in ARR activities.

Soil Organic Content

CO2

Major carbon pool in ARR activities.

Leakage

CO2

There is no leakage in this project (considered
zero).

Table 5: Carbon pools, sinks and emissions in ARR activities.

4.5

Baseline Scenario (G2.1-2)

A/R Tool 2, the ‘Combined tool to identify the baseline scenario and demonstrate additionality in A/R
CDM project activities’ (Version 01) was used to identify the baseline scenarios for ARR. The following
steps are elaborated hereafter:
STEP 0. Preliminary screening based on the starting date of the A/R project activities.
STEP 1. Identification of alternative scenarios.
STEP 2. Barrier analysis.
STEP 3. Investment analysis (Not needed).
STEP 4. Common practice analysis
STEP 0. Preliminary screening based on the starting date of the ARR project activities
The starting date of the ARR project activity is 23rd of April 2014, the day that planting of the trees and
shrubs was initiated (see also chapter 1).
Evidence about the intention to sell CERs have been available from September 2012, well before the
official project start date. This is documented in the EU-Life+ project proposal ‘Operation C02’ (2012). In
one of the project’s deliverables, i.e. the ‘Forest & Carbon management plan (2013)’, this intention is
quantified in much detail with regards to identified GHG removal activities and corresponding
methodologies. Both documents, as well as other documentation pertaining to project Operation CO2, can
be made available on request. The aims and purposes of this carbon project have been communicated
extensively with local and forest authorities in relation with adjustments to the mandatory Forest
Management Plan written by the Foundation. Furthermore, as explained earlier in this document before
you, stakeholders have been consulted and informed about the project already since September 2012.
STEP 1. Identification of alternative land use scenarios
This step constitutes two sub-steps:
1a: List of credible alternative land use scenarios
1b: Demonstrate the legal compliance of credible scenarios with mandatory laws and regulations.
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Step 1a:
Credible land use scenarios were identified for ARR hereafter and include scenarios prescribed by the
methodology.
1. Continuation of pre-project land use
In this scenario, current grazing by the goat herd (250 animals) during spring and autumn will see tree
tops and natural regeneration being eaten and the remaining vegetation kept in a stagnant state7; forest
regeneration is prevented. Also, signs of soil erosion are already visible on the steeper slopes (see
pictures below). Already sparse on many sites, on other sites there is still lush vegetation and deep soils
due to past practices and water availability. It is feared that, even when visible full scale erosion is
averted, continued grazing and climate change effects will result in reduced soil depth (organic content)
and subsequently impoverished vegetation. This development may altogether reduce the possibility of
ever returning to the steady state with native forest vegetation.

Soil erosion at the Planassa reforestation site.
Overall, this scenario is not desirable from a combined carbon, biodiversity and social point of view.
Pasture lands are kept relatively bare of vegetation which limits the amount of carbon sequestration and
leaving relatively monotonous vegetation with little structural complexity. Besides, the grazing activity is
not sustainable as it depends on (declining) subsidy schemes, thus social development of the community
cannot be guaranteed in the long run. Current migration will continue and the social cohesion of the
community will decline further.
2. Forestation without registration as A/R CDM activity
In this scenario forestation takes place in the project area. In 2008, during a small reforestation event, 1,2
hectares of land were planted with trees in Alinyà. From March 2011 to March 2012, a ten-hectare
reforestation event took place in the village of Balsareny. Both events were meant to raise public
awareness only and are described in two separate internal documents8 available to the auditor. Although
the establishment of forest plantations is outside of the direct interests of the Foundation (see Forest
Management Plan), forestation is definitely a viable scenario. Establishment of plantations on present
7

Personal communication by local expert Rafael Mariné – February 25th 2015.
Internal Foundation reports Plantem el Futur (2008) and Informe Tècnic del Projecte de Plantació de
10.000 Arbres a Balsareny (2011).
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terraces would help create new jobs, although particularly during the plantation and harvesting (not so
much in between). Contrary to existing forest land mostly on inaccessible terrain, these terraces are
accessible and roads are available. Forestation would also benefit partner organization Fundació
Pirineus, who could employ more people and sell the wood (already sold by them) for processing into
biomass or as poles for electricity9. Overall, from a socioeconomic point of view, timber production could
be more profitable when compared to pasture lands or any other activity currently taken place. Only the
herdsmen would be negatively impacted, as forestation would reduce their current grazing lands and their
traditional grazing lands would get a new land use. From a carbon point of view, forestation would be the
best possible scenario, as much more carbon would be sequestered in comparison with current grazing
activities. Selling carbon rights is certainly something the foundation is interested in. From a biodiversity
point of view this scenario is not necessarily positive. Large scale (monoculture) forestation would result
in less biodiversity when compared to other scenario’s.
1b: demonstrate legal compliance of land use scenarios
The Forest Management Plan demonstrates that current grazing activities in scenario 1 are in
compliance with mandatory legislation. There are no legal provisions for maintaining soil organic content,
vegetation cover or the potential for restoring the original native forest vegetation. Nothing in scenario 1
would therefore conflict with legislation.
Forestation in scenario 2 is not in conflict with current legislation either, provided the right species are
planted in accordance with rules set by the land use authorities of Catalunya (Generalitat).
Conclusion: both scenarios have passed the legislative compliance criterion and are considered in the
next step: the Barrier Analysis.
STEP 2. Barrier analysis
Sub-step 2a:
There are no barriers identified for scenario 1. However there are barriers identified for scenario 2,
described hereafter:
Technological barriers
The Foundation has no experience nor expertise in forestation projects. They lack the skills and (access
to) the right technologies (e.g. planting material with mycorrhizae and planting aids) to successfully
execute forestation activities and to help survive the plantation under the harsh environmental condition of
the project sites. Only small-scaled forestation events have been organized by the Foundation (see
citation 8 on the previous page) only for public relations purposes.
Barriers related to local traditions:
Local people have ancestral user rights that are respected by the Foundation and that in principle conflict
with forestation, i.e. grazing rights and collection of timber for own use. Up until the project Operation
CO2, the project site was grazing land. It was not until project Operation CO2 that the Foundation received
support from partner organizations (technologies, skills and methodologies) to ensure land use change
became possible from a technical point of view and agreed upon with the local stakeholders.
9

Internal documentation from Fundació Pirineus as evidence of wood sales.
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Barriers due to local ecological conditions:
The present grazing activities (for details section 5.3 is referred to) would prevent natural forest
regeneration to occur, with the remaining goat herd of 250 adult animals returning to the project sites
every year to consume young shoots in spring and woody material in autumn. In addition, the present
erosion sites (see erosion pictures above) are hard to successfully reforest or revegetate without new
planting technologies such as used in the project (e.g. Waterboxx). The Foundation has had to rely on
partners in project Operation CO2 to gain access to required expertise and technologies to make
reforestation happen.
Sub-step 2b:
The second ARR land use scenario of forestation is prevented by the barriers above. For lack of expertise
and under the current ancestral rights and land use history, forestation was never a real option until
project Operation CO2 came along, providing the necessary technical, methodological and financial
support to enable a break with the current land use tradition of grazing. Evidence for the barriers include
the Foundation’s Forest Management Plan which describes the activities up till the project, i.e. forest
clearings with a purpose of fire prevention and biomass production and to increase biodiversity. Even
removal of natural regeneration was included. Reforestation has never been done on any scale Evidence
for this is found in both internal reports on forestation events (citation 8). Also the provided document
‘Laudo arbitral’ is evidence that (re)forestation goes against traditional user rights, allowing local
inhabitants to graze the land and to collect fire wood for own use. Also evidence10 was provided that both
projects sites were not forested before 1989 (point 15 of A/R Tool 2). Only in the New Forest
Management Plan (by March 2015 in wait for authorization by forest authorities) was forestation included
in line with Project Operation CO2.
The remaining land use scenario is thus: Continuation of pre-project land use.
Sub-step 2c:
Application of the decision tree has the following result:
“Is forestation without being registered as an A/R CDM project activity included in the list of land use
scenarios that are not prevented by any barrier?” Answer: No
“If no, then: does the list contain only one land use scenario?” Answer: Yes
“If yes, then the remaining land use scenario is the baseline scenario”. Continue with STEP 4: Common
Practice test”. The selected baseline scenario is scenario 1: Continuation of pre-project land use. .
STEP 3. Investment analysis
STEP 3 is skipped.
STEP 4. Common practice analysis
VCS Standard section 4.6.5: The project shall not be common practice, determined as follows:
10

Internal document: Historical aerial pictures ARR sites. Source: www.icc.cat/vissir3
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Project type shall not be common practice in sector/region, compared with projects that have received no
carbon finance.
In our ARR project we convert former pasture lands and eroded hillsides to forests. Although reforestation
has occurred in the region before, this occurred on only very small scale for public relations purposes and
was never part of an agroforestry system with mixtures of fruit trees, timber trees and aromatic plants,
with functionalities that go beyond ordinary forest management. We refer again to the internal Foundation
reports on two forestation events for public awareness purposes (citation 8):
•
•

Plantem el Futur. This event took place in 2008 and concrend the reforestation of 1,2 hectares. It
is described separately in an internal document.
Plantació de 10.000 Arbres a Balsareny. This reforestation event on 10 hectares took place in
2011 in a place outside of Alinyà, in Balsereny.

Conclusion:
The proposed ARR activities do not coincide with the baseline scenario and, hence, are additional.

4.6

Additionality (G2-2)

See the results of 4.5. The proposed project ARR activities are not included in the baseline scenario and,
hence, are additional.
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5

QUANTIFICATON OF GHG EMISSION REDUCTIONS AND REMOVALS (CLIMATE)

5.1

Project Scale and Estimated GHG Emission Reductions or Removals

The project will generate less than 300.000 tons CO2-e per year, hence it is considered “project”.

√

Project
Large project

Total estimated GHG removals as a result of the project are provided in the table below.

Years

Estimated GHG emission
removals (tCO2e)

2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041

25,26
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
21,07
21,07
21,07
21,07
21,07
21,07
21,07
21,07
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2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082
2083
2084
2085
2086

21,07
21,07
21,07
21,07
21,07
21,07
21,07
21,07
21,07
21,07
21,07
21,07
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
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5.2

2087
2088
2089
2090
2091
2092
2093

14,78
14,78
14,78
14,78
14,78
14,78
14,78

Total estimated ERs

1562,20

Total number of crediting years

80

Average annual ERs

19,53

Leakage Management (CL3.1)

Any leakage in relation with ARR must relate to emissions attributable to the displacement of grazing
activities to surrounding land. The following tool was used to assess any leakage and thus the need for
leakage management:
•

A/R Tool 15: Estimation of the increase in GHG emissions attributable to displacement of preproject agricultural activities in A/R CDM project activity. Vs. 2.0.

In chapter 6 of this tool (Estimation of Leakage Emissions), point 10, several conditions are listed under
which leakage emissions can be considered insignificant and hence are accounted as zero. The first (a)
of these conditions applies to the project situation:
-

Animals are displaced to existing grazing land and the total number of animals in the receiving
grazing land (displaced and existing) does not exceed the carrying capacity of the grazing land

There is one remaining goat herd in the Valley of Alinyà, including 250 adult animals. As was confirmed
with local expert Rafael Mariné during an interview on February 25th 2015 and based on Membrive et al
(2014) 11 , both plantation sites form part of 229 hectares frequented by this herd in spring and 122
hectares frequented in autumn, for approximately 30 to 35 days in both seasons. Apart from goats, no
other grazing animals frequented the project area in the pre-project situation. It is assumed that exclusion
of 6,23 hectares will hardly make a difference in grazing pressure on the total area of grazing land used in
both seasons. This assumption is supported by evidence. In section 7.4 of Membrive et al (2014), the
grazing pressure of the goat herd was established and expressed in Animal Units (UGM in Spanish),
representing the number of grazing goats (‘cabras’ in Spanish) per hectare and taking into account a
conversion factor prescribed by Catalonian law. Table 7.9 in the report shows that the UGM per hectare
for the goat herd, grazing on 586,5 hectares in all seasons combined, is 0,064. As is explained (p. 87),
this is well below the legally prescribed maximum grazing pressure of 1 UGM per hectare, making grazing
in the Valley of Alinyà a harmless activity. Exclusion of 6.23 hectares of grazing land will hardly make a

11

Membrive et al (2014). El papel del pastoreo en la reducción de la carga de combustible en los
bosques de la Vall d’ Alinyà. Universitat Autònoma de Barcelona - Table 6.7 and 7.9.
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difference to these numbers and hence, the project will assume that leakage is insignificant and
accounted as ‘0’.

5.3

Baseline Emissions (CL1.1)

Carbon sinks taken into account for ARR
See chapter 4. Carbon sinks taken into account include above and below ground biomass and Soil
Organic carbon. According to CCB Standards indicator CL1.1, the project should take into account
carbon pools that can be expected to show a significant increase under the without-project scenario. In
our project this is true for tree biomass and shrub biomass.
In accordance with the CCB Standards (CL1.1), it is allowed to exclude in the without-project situation
GHG emissions from sources “such as biomass burning, fossil fuel combustion, synthetic fertilizers, and
to exclude non-CO2 GHG emissions such as CH4 and N2O gases, in cases where this can be justified as
conservative”. This is assumed to be the case in our project. See further for calculations.

Methodological tools used for calculating changes in carbon sinks
In accordance with the list of methodological Tools in section 4.1, both Tool 14 and Tool 16 are
potentially of use for the baseline calculations:
•
•

A/R Tool 14: Estimation of carbon stocks and change in carbon stocks for trees and shrubs in
A/R CDM project activities (Vs. 4.1). Used in the baseline scenario.
A/R Tool 16 : Estimation of change in soil organic carbon stocks due to the implementation of A/R
CDM project activities (Vs. 01.1.0). Not used in the baseline scenario.

Tool 14 can be used for estimation of carbon stock and change in carbon stock in living biomass of trees
and shrubs in an afforestation and reforestation (A/R) clean development mechanism (CDM) project
activity. The tool is applicable for:
(a) Estimation of carbon stock and change in carbon stock in living biomass of trees and shrubs in
baseline;
(b) Ex-ante estimation (projection) of carbon stock and change in carbon stock in living biomass of trees
and shrubs in project;
(c) Ex-post estimation of carbon stock and change in carbon stock in trees and shrubs for monitoring of
project activities.
However, Tool 16 is only used in the project situation (section 5.4) with its scope defined as follows: This
tool can be used for estimation of change in carbon stock in soil organic carbon(SOC)due to
implementation of an A/R CDM project activity.
Therefore, in the baseline calculations, only trees and shrubs are taken into account as carbon sinks.
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Stratification
See page 6 of the methodology: for ex-ante calculations it is usually best to stratify in accordance with
different vegetation types. To be able to apply biomass models and equations and achieve accurate
results, the University of Valladolid12 applied four different strata while estimating the biomass present on
the project site. Table 6 below specifies the vegetation cover for these four strata which were established
by UVA in August 2013 using drones equipped with high resolution cameras. Later, the reported figures
had to be corrected13, as the original data were based on a previously defined larger project area of 23,06
hectares, which included the current 6,23 hectares of project land. The figures below show the accurate
cover percentages of the four strata for 6,23 hectares of project land. The herbaceous stratum will be
ignored in the calculations as herbaceous biomass is not an acknowledged carbon sink in the applied
methodology.
Strata
Eroded Soil

Available species

Height (m)

N.A.

Dm (cm)

0

Lavanda latifolia
Lavendula angustifolia
Origanum vulgare
Hyssopus vulgaris
0-0,5
Herbaceous
Rosmarinus officinalis
Satureja montana
Thymus spp.
Crataegus spp.
Genista scorpius
Romero spp.
0,5-6 m
Rosa canina
Shrubs
Prunus spp.
Juniperus oxycedrus
Pinus nigra
Pinus sylvestris
Trees
>6 m
>10 cm
Quercus pyrenaica
Total combined vegetation of La Planassa and Campaposta:

Cover (%)
31,4

34,4

27,6%

6,6%
100%

Table 6: ARR strata based on vegetation type

Baseline net GHG removals from sinks
The baseline net GHG removals by sinks shall be calculated as follows (Equation 1 of the methodology),
only taking shrubs and trees into account and not including litter and dead wood:

ΔCBSL,t = ΔCTree, BSL,t + ΔCShrub,BSL,t + ΔCDW,BSL,t + ΔCLI,BSL,t
Where the symbols have the following meaning (only symbols referring to trees and shrubs):

12

Universidad de Valladolid (2014) Informe de Estimación de Biomasa en el Espacio Natural de Montaña
de Alinyà.
13 Universidad de Valladolid (2014). Project Area Biomass Corrections in Excel.
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ΔCBSL,t
ΔCTree, BSL,t

ΔCShrub,BSL,t

Baseline net GHG removals by sinks in year t; t CO2-e
Change in carbon stock in baseline tree biomass within the project
boundary in year t, as estimated in the tool “Estimation of carbon
stocks and change in carbon stocks of trees and shrubs in A/R
CDM project activities”; t CO2-e
Change in carbon stock in baseline shrub biomass within the
project boundary, in year t, as estimated in the tool “Estimation of
carbon stocks and change in carbon stocks of trees and shrubs in
A/R CDM project activities”; t CO2-e

The calculations are performed hereafter for the 6,23 hectares of project land.

1. Baseline removals from trees
All pre-project trees were inventoried in project Operation CO2, see Tables 8, 10 and 13 below for
inventory results in the three project strata (Apple, Timber and Restoration). In accordance with point 11
in Tool 14, carbon stock of trees present in the pre-project situation can be accounted as zero, given that
the following conditions are met:
(a) The pre-project trees are neither harvested, nor cleared, nor removed throughout the crediting period
of the project activity.
(b) The pre-project trees do not suffer mortality because of competition from trees planted in the project,
or damage because of implementation of the project activity, at any time during the crediting period of the
project activity.
(c) The pre-project trees are not inventoried along with the project trees in monitoring of carbon stocks but
their continued existence, consistent with the baseline scenario, is monitored throughout the crediting
period of the project activity.
The project complies with these criteria in its monitoring activities. For ex-ante T2 measurement, we
assume no additional trees will be registered since the previous measurement. Apart from the pre-project
trees that are allowed to continue developing, it is assumed that the current tree and shrub vegetation is
kept stagnant and regeneration of trees is prevented by grazing goats (and wildlife). During a field visit on
February 25th 2015, significant grazing damage was observed on pine shrubs (tips were eaten) and other
small trees and shrubs, by roe deer and isard among other animals. See under point 2 (baseline
removals from shrubs) for details about the impact of goat herding. In order to assess the net impact of
goat herding and wildlife on natural regeneration of trees and shrubs, a one-hectare reference area has
been selected for monitoring the grazing impact, called Migenca. This area is adjacent to the project
sites, very similar in characteristics and subject to the same baseline grazing regime.

Change of baseline tree carbon
In accordance with the above, the change in carbon stock in trees in the baseline situation is estimated as
zero.
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2. Baseline removals from shrubs
In accordance with local interviews and field observations (during field visit on February 25th 2015), we
assume that grazing by goats in the baseline situation keeps overall shrub cover stagnant. Some shrubs
have thorns and block access for cows and sheep but not for goats. Besides, our area is within the
boundaries of goat herding in accordance with a recent study (Membrive et al, 2014) on the grazing
impact on the carbon balance of the Valley of Alinyà. As already explained in section 5.2, both project
sites are frequented by the 250 adult goats in spring and autumn for approximately 30 to 35 days in both
seasons. In accordance with Table 7.7 of Membrive et al (2014), the goat herd consumes 0,54 tons of
biomass per grazing day, which amounts to approximately 35 tons for both seasons combined (0,54 x 65
days). Although we did not find data about which parts of plants and vegetation types are eaten in which
quantities, it is certain that goats prefer new shoots in spring and eat mostly woody material in autumn. In
February, significant damage to tree tops was registered on plants outside of the protective electric fence.
Based on the study and field evidence, it is therefore assumed that goat herding damages both tree and
shrub vegetation and that natural generation of trees is prevented and also shrub vegetation is kept
stagnant.
It was decided to measure the actual effect of goat herding in the baseline situation, by monitoring
grazing behavior on an adjacent piece of land of one hectare (reference area), with similar goat herding
frequency and intensity. Any change in carbon stock of this reference area will be extrapolated to the 6.23
hectares of ARR project land. This reference area is called Migença and can be located here.
To verify this assumption of stagnant shrub vegetation, the shrub biomass cover figures obtained by the
project (explained above under Stratification and Table 6), were used to estimate the initial shrub biomass
in t CO2-e. And a second shrub biomass estimation (T2) is planned by the project in spring 2017 for the
project area and the reference area, to assess any change in shrub carbon stock as compared to the
initial measurement.
Change in carbon stocks in shrubs between two points in time (chapter 9 of Tool 14) is calculated as
follows (Equation 24):

ΔCSHRUB = CSHRUB, t2 - CSHRUB, t1
ΔCSHRUB
CSHRUB, t2
CSHRUB, t1

Where the symbols have the following meaning:

Change in carbon stock in shrub biomass during the period
between times t1 and t2; t CO2-e.
Carbon stock in shrub biomass at time t2; t CO2-e.
Carbon stock in shrub biomass at time t1; t CO2-e.

T1 Carbon estimation according to A/R Tool 14
Point 60 of A/R Tool 14: Carbon stock in shrubs at a point of time is estimated on the basis of shrub
crown cover. On average, in accordance with Table 6 above, the T1 measurement came up with 26,7 %
of shrub crown cover (matorral vegetation). This means that according to Tool 14 (point 60) there is no
need for applying a single stratum for shrub cover less than 5 percent. To calculate the carbon stock at a
given point in time, Equation 26 of A/R Tool 14 is applied:
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CSHRUB, t = 44/12 x CFS x (1+RS) x Σ ASHRUB, i x bSHRUB, i
bSHRUB, i = BDRSF x bFOREST x CCSHRUB, i
Where the symbols have the following meaning:

CSHRUB, t
CFS
RS
ASHRUB, i
bSHRUB, i
BDRSF

bFOREST
CCSHRUB, i

Carbon stock in shrubs within the project boundary at a given point of time in
year t; t CO2-e.
Carbon fraction of shrub biomass; t C (t.d.m.)-1.
A default value of 0,47 is used unless transparent and verifiable information
can be provided to justify a different value.
Root-shoot ratio for shrubs; dimensionless.
The default value of 0,40 is used unless transparent and verifiable information
can be provided to justify a different value.
Area of shrub biomass estimation stratum i; ha.
Shrub biomass per hectare in shrub biomass estimation stratum i; t d.m. ha-1.
Ratio of shrub biomass per hectare in land having a shrub crown cover of 1,0
(i.e. 100 per cent) and the default above-ground biomass content per hectare in
forest in the region/country where the A/R CDM project activity is located;
dimensionless. A default value of 0,10 should be used unless transparent and
verifiable information can be provided to justify a different value.
Default above-ground biomass content in forest in the region/country where the
A/R CDM project activity is located; t d.m. ha-1.
Values from Table 3A.1.4 of IPCC GPG-LULUCF 2003 are used unless
transparent and verifiable information can be provided to justify different values.
Crown cover of shrubs in shrub biomass estimation stratum i at the time of
estimation, expressed as a fraction (e.g. 10 per cent crown cover implies
CCSHRUB, i = 0,10); dimensionless.

In this equation, the suggested default values are applied to CFS (0,47), RS (0,40) and BDRSF (0,10). The
area of the shrub biomass estimation stratum (ASHRUB) is 6,23 hectares. The factor bFOREST has an IPCC
default value of 24 established for Spain14 and CCSHRUB is the shrub cover (Table 6) of 27,6% expressed
as fraction: 0,276. By filling in these values the following results for T1 are obtained (Equation 26):

CSHRUB, t1 = 44/12 x 0,47 x (1 + 0,40) x 6,23 x (0,10 x 24 x 0,276) =
9,956 t CO2-e
Change of baseline shrub carbon:
The carbon stock is expected to be stagnant, so that the expected net carbon removal is (Equation 24):

ΔCSHRUB = CSHRUB, T2 - CSHRUB, T1 = 0 t CO2e
The actual carbon stock change is monitored in the reference plot. A T2 measurement with drone flights
will establish shrub carbon stock in the spring of 2017 (last year of Project Operation CO2).

14

Table 3A.1.4 in IPCC Good Practice Guidance for LULUCF
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Electric fence (l) and cuttings of local shrubs for planting natural fences.

3. Baseline Removals on eroded land
The carbon stock on lands pertaining to this stratum can be accounted as zero, in accordance with
indicators (b) and (d) mentioned under section 5.12 of Tool 14:
(b) Presence of gully, sheet or rill erosion; or landslides, or other forms of mass-movement erosion;
(d) Land comprises of bare sand dunes, or other bare lands;
Many pictures are available demonstrating mass-movement erosion and exposure of bares soil on the
project sites, for example both pictures provided in section 4.5 of this Project Description and another
picture in section 2.2.

Total Net Baseline Removals for ARR:
For all three strata combined, with net carbon changes in tree and shrub stocks considered zero and both
deadwood and litter not taken into account, net carbon removals in the baseline situation are 0 t CO2-e in
accordance with Equation 1 of the methodology:

ΔCBSL,t = ΔCTREE + ΔCSHRUB + ΔCDW_BSL,t (N.A.) + ΔCLI_BSL,t (N.A.) = 0

5.4

Project Emissions (CL2.1-2)

In this section the net carbon removals in the project situation are calculated.

Carbon sinks in ARR
In accordance with PD section 4.4, carbon calculations only take into account trees, shrubs and soil
organic content as carbon sinks. Litter (LI), deadwood (DW) and carbon changes due to burning of
biomass are not taken into account.
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Use of SOC calculation Tool
This project complies with the applicability criteria of A/R Tool 16: “Tool for estimation of change in soil
organic carbon stocks due to the implementation of A/R CDM project activities”. It does not concern a
wetland, nor does it involve an organic soil. The land can be characterized as an area with temperate,
warm and moist climate, but the area does not involve “Long-term cultivated cropland” or “short-term or
set aside crop land” (Table 1), nor does it involve Grassland with temperate, warm, dry or wet moisture
regime, under “improved management” with high input, or “non-degraded land with high inputs” or
“moderately degraded land with high inputs”. Moreover, litter remains on site and soil disturbance only
occurs during planting preparations and in line with soil conservation practices. However, based on the
assumption b) that ARR project activities increases the SOC content of the land from the pre-project level
to the level that is equal to the steady-state SOC content under native vegetation, the tool cannot be used
where apple trees are planted.
In accordance with the list of selected methodological Tools in section 4.1, both Tool 14 and 16 are
therefore of use for the net carbon removal calculations in the project situation:
•
•

A/R Tool 14 : Estimation of carbon stocks and change in carbon stocks for trees and shrubs in
A/R CDM project activities (Vs. 4.1).
A/R Tool 16 : Estimation of change in soil organic carbon stocks due to the implementation of A/R
CDM project activities (Vs. 01.1.0).

Stratification and pre-project vegetation
According to 5.3 in the methodology, stratification should be applied if biomass distribution over the
project area is not homogeneous, to improve the precision of calculations. Furthermore it says: “For
actual net GHG removals by sinks the stratification for ex ante estimations is based on the project
planting/management plan and the stratification for ex post estimations is based on the actual
implementation of the project planting/management plan. Accordingly, the project stratification is to
coincide with the distinguished functionalities in project Operation CO2, each characterized by its own
combination of species. Furthermore, it is important that only strata are selected that include species
characterized as “trees” and “shrubs” (or else Tool 14 cannot be used) and that are managed towards
land use that can be classified as “forest” in accordance with a national definition (European Forest
Institute Internal Report No. 6 2002), which is:
“A territory or ecosystem predominantly with tree species and a cover closure of at least 10%, also
included is “open forest” over cultivated or pasture land where cover-closure is at least 20%”. There is
also a category called very open forest (cover closure 5-10%, but this should be excluded from the
forested area according to EU rules).
Based on this definition and the applicability criteria of Tool 14, the functionality stratum of “aromatics and
medicinal plants” will be omitted from the carbon calculations. The functionality of “natural fence” consists
of a narrow strip of shrub vegetation surrounding the planned apple orchard. Due to measurement
problems (remote sensing techniques do not allow for reliable measurement of strips of shrubs that are
narrower than 2 meters), it was decided to merge this stratum with apple orchard. Based on UVA’s project
area estimations (see section 5.3, Table 6), also the cover percentage of trees and shrubs was calculated
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for all three strata in the pre-project situation15. Table 7 presents the resulting three project strata with
indication of area per stratum and the cover percentage of trees and shrubs in the pre-project situation.
Project Strata and pre-project vegetation cover (%)
Strata
Functionalities
Hectares

Pre-project trees

Pre-project shrubs

Apple

Apple production

2,19

7,77 %

21,72 %

Timber

Timber production

2,6

7,20 %

35,06 %

Restoration

Soil Restoration

1,45

3,54 %

23,24 %

Table 7: ARR project strata and pre-project vegetation

Actual net GHG removals by sinks
The actual net GHG removals by sinks shall be calculated as follows (Equation 2 in the Methodology):

ΔCACTUAL,t = ΔCP,t - GHGE,t
ΔCACTUAL,t
ΔCP,t
GHGE,t

Where the symbols have the following meaning:

Actual net GHG removals by sinks, in year t; t CO2-e
Change in the carbon stocks in project, occurring in the selected
carbon pools, in year t; t CO2-e
Increase in non-CO2 GHG emissions within the project boundary
as a result of the implementation of the A/R CDM project activity,
in year t, as estimated in the tool “Estimation of non-CO2 GHG
emissions resulting from burning of biomass attributable to an A/R
CDM project activity”; t CO2-e

In accordance with point 14 of the methodology, GHG emissions resulting from removal of herbaceous
vegetation, combustion of fossil fuel, fertilizer application, use of wood, decomposition of litter and fine
roots of N-fixing trees, construction of access roads within the project boundary, and transportation
attributable to the project activity shall be considered insignificant and therefore accounted as zero.

Change in carbon stocks in ARR project strata
The above means that actual net GHG removals by the project correspond with a net increment of carbon
pools in the project. Change in the carbon stocks in the project, occurring in the selected carbon pools in
year t, shall be calculated as follows (Equation 3) :

ΔCP,t = ΔCTREE_PROJ,t + ΔCSHRUB_PROJ,t + ΔCSOC_AL,T
Where the symbols have the following meaning:

15

Universidad de Valladolid (2015) Project Area Biomass Corrections in Excel (with additional
calculations by Forestry Service Group).
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ΔCP,t
ΔCTREE, PROJ, t
ΔCSHRUB, PROJ, t
ΔCSOC_AL,t

Change in the carbon stocks in project, occurring in the selected carbon pools, in
year t; t CO2-e.
Change in carbon stock in tree biomass in project in year t, as estimated in the
tool “Estimation of carbon stocks and change in carbon stocks of trees and
shrubs in A/R CDM project activities”; t CO2-e.
Change in carbon stock in shrub biomass in project in year t, as estimated in the
tool “Estimation of carbon stocks and change in carbon stocks of trees and
shrubs in A/R CDM project activities”; t CO2-e.
Change in carbon stock in SOC in project, in year t, in areas of land meeting the
applicability conditions of the tool “Tool for estimation of change in soil organic
carbon stocks due to the implementation of A/R CDM project activities”, as
estimated in the same tool; t CO2-e.

Hereafter, change in carbon stocks is calculated for all three project strata; Apple, Timber and Restoration.

1. Net removals in the Apple stratum
The carbon sinks taken into account include above and below ground biomass from trees and shrubs and
soil organic content.

Net GHG removals from trees
Two types of trees are taken into account; pre-project trees and apple trees. Both are discussed
separately hereafter.

Pre-project trees
The Foundation has made a field inventory of pre-project trees, presented in Table 8 below. See Table 7
for the overall pre-project tree cover percentage of this stratum.
Pre-project Tree Inventory (Apple stratum)
Nr. Species
Perimeter (cm)
Campaposta
1 Juglans regia
269
18 Juglans regia
180
17 Populus nigra
145
5 Populus nigra
109
3 Crataegus monogyna
87
28 Pinus nigra
72
14 Quercus faginea
70
15 Populus nigra
66
21 Pinus nigra
65
8 Populus nigra
63
4 Quercus faginea
57
16 Quercus faginea
57
7 Populus nigra
51
23 Pinus nigra
48
2 Juglans regia
45
20 Pinus nigra
43
13 Quercus faginea
42

Diameter (cm)
85,6
57,3
46,2
34,7
27,7
22,9
22,3
21,0
20,7
20,1
18,1
18,1
16,2
15,3
14,3
13,7
13,4

Observations

estimation
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19 Pinus nigra
6 Quercus faginea
9 Populus nigra
12 Quercus faginea
22 Pinus nigra
24 Pinus nigra
11 Juglans regia
La Planassa
13 Pinus nigra

42
40
38
37
36
36
34

13,4
12,7
12,1
11,8
11,5
11,5
10,8

382

121,6

Pyrus communis

259

82,4

12

Juglans regia

178

56,7

14

Malus communis

171

54,4

6

Quercus ilex

108

34,4

4

Quercus ilex

61

19,4

3

Quercus faginea

35

11,1

2

bark burnt

Table 8: Pre-project Tree Inventory of the Apple stratum
No-decrease method:
In accordance with section 6.4 of Tool 14, the demonstration of “no-decrease” is applicable to the project
situation suggesting that no second field assessment is required to estimate the carbon stock change of
pre-project trees. Given the small scale of project activities, the costs of an extra verification is not
justifiable. This demonstration of “ no decrease” is applicable because it can be proven that:
(a) No harvest has occurred in the stratum since the previous verification.
(b) The stratum was not affected by any disturbance (e.g. pest, fire) that would decrease the carbon stock
in trees;
(c) Remote sensing data or inventory data, including participatory inventory or participatory photomapping data , demonstrate that tree crown cover in the stratum has not decreased since the previous
verification.
Given that all pre-project trees have been listed and their condition will be monitored throughout project
implementation to ensure compliance with the above criteria, the change in carbon stock in pre-project
trees may be conservatively estimated as zero.

Apple trees
The Foundation has planted 840 apple trees (Malus sylvestris) on 2,19 hectares (Table 7) of project land.
In reference to section 8.2 of Tool 14, the project uses an existing tree growth and stand development
calculation model for ex-ante carbon stock estimations. This is the ‘Ex-ante CO2 Absorption Calculator
for Spanish Forest Tree Species’ 16 , developed by the Spanish Ministry of Agriculture, Food and

16

Ministerio de Agricultura, Alimentación y Medio Ambiente (2015). Calculadora de Absorciones ex-ante
de CO2 de las Especies Forestales Arbóreas Españolas (xls file).

PROJECT DESCRIPTION
VCS Version 3, CCB Standards Second Edition
Environment (MAGRAMA) and used within the framework of the Spanish National Registry for carbon
footprint, carbon offsetting and carbon absorption projects.
Background, data sources and methodological explanations are provided in the accompanying Guide17 to
this calculation tool. The used methodologies are based on the best available data on national level
regarding all forest tree species. As explained in the Guide (p.16), the calculation tool deals only with ‘live
biomass’ above and below ground, whilst dead organic matter and soil organic content are excluded from
calculations. The model distinguishes two different calculation routes, in function of the project’s
management objectives. ‘Option A’ is the appropriate approach in this project, as it focuses on
reforestation operations that are not considered productive or with harvesting cycles longer than the
period of permanence. Option B is for different types of projects, with intermediate harvesting operations.
Page 18 of the Guide expands on the equation used for the ex-ante calculations, with literature
references to each of the calculation factors, e.g. Carbon Fraction, Expansion Factor, wood density and
root-to-shoot ratio. The resulting CO2 absorption values are provided for separate forest tree species,
expressed in tons of CO2 per tree under tab ‘Factores de absorción’ in the calculation tool. These values
are presented for different age ranges. As explained on page 20 (Guide), for each age range a different
linear plant growth has been considered, including for the age range over 40 years, which is of relevance
for our project.
The calculation tool was applied separately for the project’s Apple, Timber and Restoration strata. Input
was provided by selecting ‘Option A’ (explained above), selecting used species listed in the tool’s
database and by indication of the year of planting (2014), the number of trees and the period of
permanence, which is 840 trees and 40 years for apple trees, respectively. Also the bio-geographical
region is indicated (province and locality), as this makes a difference for (only) some of the values
calculated. The calculation steps and results for the Apple stratum are presented in Table 9 below.
Species

Planting

Number

Permanence

Area

Name

Year

N

Years

Hectares

Per Tree

Per hectare

Total

Malus sylvestris

2014

840

40

2,19

0,300

114,88

251,59

CO2 Absorption (t CO2-e)

Table 9: Apple tree CO2 absorption.
The net GHG removals from the project’s apple orchard is calculated by deducting the initial biomass –
which is 0 – from the potentially sequestered CO2 on 2,19 hectares:

ΔC TREES = 251,59 t CO2
We refer to page 18 of the Guide to the Ex-ante CO2 Absorption Calculator for information regarding the
used equation.

17

Ministerio de Agricultura, Alimentación y Medio Ambiente (2015). Guía para la Estimación de
Absorciones de Dióxido de Carbono Vs.2.

PROJECT DESCRIPTION
VCS Version 3, CCB Standards Second Edition
Net GHG removals from shrubs
Four species of native shrubs are used to form hedges around the apple orchard, serving as natural,
biodiversity promoting fences. To estimate the net carbon stock changes achieved by planting these
shrubs, the previously described Spanish GHG absorption calculator is used, since the species database
includes hawthorn (Crataegus spp) and blackthorn (Prunus spinosa) as two of four species used in the
project. The other two species are Genista Scorpius and Rosa canina, for which no GHG absorption data
are available to us. The total cover area of shrubs on the Apple stratum is estimated at 0.07 hectares
(although this figure has no bearing on the CO2 absorption values).
A total of 926 shrubs were planted, 200 of which were hawthorns. Due to lacking data, it is conservatively
assumed that absorption values for Genista scorpius and Rosa canina match that of Prunus spinosa
(lower absorption value compared to hawthorn). It is therefore assumed that the remaining 726 shrubs
planted are of the species Prunus spinosa. Table 10 shows the corresponding CO2 absorption figures.
Species
Planting
Name
Year
Crataegus spp.
2014
Prunus spinosa
2014
Sub-total for the Apple stratum

Number
N
200
726

Permanence
Years
80
80

Area
Hectares
0,07
0,07

CO2 Absorption (t CO2-e)
Per Tree
Per hectare
Total
0,795
2272,00
159,04
0,599
6212,69
434,89
593,93

Table 10: GHG absorption by shrubs in the Apple stratum.
As can be appreciated in Table 10, the total estimated GHG stock change for the shrub carbon pool in
the Apple stratum is 593,93 t CO2e. This figure is obtained by multiplying the total number of shrubs (for
both species) with the corresponding absorption value per shrub (considered ‘Tree’ by the calculator).
Shrub clearance prior to planting
At the start of the project, shrub biomass was removed in the apple orchard stratum, to guarantee access
to the terrain and to prevent competition of hardy native shrubs with the desired apple trees. Whereas in
the Timber and Restoration strata any shrubs interfering with planting activities were only pruned, in the
Apple stratum machinery was used to clear the shrubs where deemed necessary. No de-rooting has
occurred, however, only above ground shrub biomass was removed, leaving the plants alive and
requiring yearly pruning activities to keep check on their growth.
To estimate the (negative) change in carbon stock in shrubs, equation 24 of Tool 14 is applied:

ΔCSHRUB = CSHRUB, t2 - CSHRUB, t1
Where the symbols have the following meaning:
Change in carbon stock in shrub biomass during the period
ΔCSHRUB
between times t1 and t2; t CO2-e.
Carbon stock in shrub biomass at time t2; t CO2-e.
CSHRUB, t2

CSHRUB, t1

Carbon stock in shrub biomass at time t1; t CO2-e.
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T1 Carbon estimation according to A/R Tool 14
In the initial project situation, the total shrub cover of the Apple stratum was estimated at 21,7% (See
Table 7). The corresponding above and below ground shrub biomass is then calculated for the 2,19
hectares of this stratum, before shrub clearing had taken place, applying equation 26 of Tool 14:

CSHRUB, t = 44/12 x CFS x (1+RS) x Σ ASHRUB, i x bSHRUB, i
bSHRUB, i = BDRSF x bFOREST x CCSHRUB, i
Where the symbols have the following meaning:

CSHRUB, t
CFS
RS
ASHRUB, i
bSHRUB, i
BDRSF

bFOREST
CCSHRUB, i

Carbon stock in shrubs within the project boundary at a given point of time in
year t; t CO2-e.
Carbon fraction of shrub biomass; t C (t.d.m.)-1.
A default value of 0.47 is used unless transparent and verifiable information
can be provided to justify a different value.
Root-shoot ratio for shrubs; dimensionless.
The default value of 0.40 is used unless transparent and verifiable information
can be provided to justify a different value.
Area of shrub biomass estimation stratum i; ha.
Shrub biomass per hectare in shrub biomass estimation stratum i; t d.m. ha-1.
Ratio of shrub biomass per hectare in land having a shrub crown cover of 1.0
(i.e. 100 per cent) and the default above-ground biomass content per hectare in
forest in the region/country where the A/R CDM project activity is located;
dimensionless. A default value of 0.10 should be used unless transparent and
verifiable information can be provided to justify a different value.
Default above-ground biomass content in forest in the region/country where the
A/R CDM project activity is located; t d.m. ha-1.
Values from Table 3A.1.4 of IPCC GPG-LULUCF 2003 are used unless
transparent and verifiable information can be provided to justify different values.
Crown cover of shrubs in shrub biomass estimation stratum i at the time of
estimation, expressed as a fraction (e.g. 10 per cent crown cover implies
CCSHRUB, i = 0.10); dimensionless.

In this equation, the above suggested default values are applied to CFS (0,47), RS (0,40) and BDRSF
(0,10). The area of the shrub biomass estimation stratum (ASHRUB) measures 2,19 hectares. The factor

bFOREST has an IPCC default value of 24 established for Spain 18 and CCSHRUB is the shrub cover
percentage (21,7%) expressed as fraction: 0,217. By filling in these values, the following result for T1 is
obtained (Equation 26):

CSHRUB, t1 = 44/12 x 0,47 x (1 + 0,40) x 2,19 x (0,10 x 24 x 0,217) =
2,75 t CO2-e

18

Table 3A.1.4 in IPCC Good Practice Guidance for LULUCF
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Change in carbon stock
We assume that T2 estimation reflects the moment after clearance of the shrubs. By applying equation 26
once again, the factor to change is CCSHRUB, i. This shrub crown cover factor has been permanently
reduced - at least for the project lifetime - from the initial 0,217 (21,7% shrub cover) to 0,032 (3,2%)
corresponding with the cover area of hedges on 0,07 hectares (0,07 / 2,19 = 0,032).
The following result for T2 is obtained by filling in the values (Equation 26):

CSHRUB, t2 = 44/12 x 0,47 x (1 + 0,40) x 2,19 x (0,10 x 24 x 0,032) =
0,41 t CO2-e
This results in the following change of carbon stock (Equation 24) as a result of the initial shrub
clearance:

ΔCSHRUB = 0,41 – 2,75 = – 2,35 t CO2-e
With the shrubs still having intact roots but effectively kept from developing through periodic pruning, the
calculation was performed as if shrubs were entirely removed, including their below-ground biomass
which is a factor used in the calculation (RS).
The resulting (negative) stock change is taken into account in the overall net GHG removal estimations.
We refer to section 5.6 for explanation.

Net GHG removals from soil organic content
We believe that Apple stratum does not meet Tool 16’s assumption (b): implementation of an A/R CDM
project activity increases the SOC content of the lands from the pre-project level to the level that is equal
to the steady-state SOC content under native vegetation.
Just over ten percent of the stratum will be covered with native pre-project trees (Table 7) and native
shrubs (used as hedges with complementary planting), but under this native vegetation SOC may have
already reached its steady-state levels and is therefore unlikely to increase as a result of the project.
Assumption (b) of Tool 16 is therefore not met by the project.

2. Change in carbon stocks in Timber plots
Net GHG removals from Trees
Two types of trees are to be taken into account. The pre-project trees will not be touched and their carbon
sequestration should be separated from that of planted timber trees. Both are covered separately
hereafter.

Pre-project trees
As explained for the Apple stratum, a field inventory by the Foundation with support of UVA was carried
out to estimate the number of trees per species. Table 11 shows the results for the timber stratum.
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Pre-project Tree Inventory (Timber stratum)
Nr. Species
Perimeter (cm)
Campaposta
23 Juglans regia
180

Diameter (cm)

Observations

57,3

26

Juglans regia

172

54,7

17

Juglans regia

88

28,0

22

Juglans regia

87

27,7

19

Juglans regia

59

18,8

1

Juglans regia

58

18,5

28

Juglans regia

54

17,2

25

Juglans regia

48

15,3

La Planassa
17

Juglans regia

222

70,7

9

Celtis australis

112

35,7

19

Amelanchier ovalis

95

30,2

43

Amelanchier ovalis

82

26,1

55

Pinus sylvestris

78

24,8

52

Amelanchier ovalis

77

24,5

85

Amelanchier ovalis

76

24,2

90

Pinus sylvestris

76

24,2

60

Pinus sylvestris

72

22,9

1

Juglans regia

64

20,4

51

Juglans regia

61

19,4

50

Acer campestre

54

17,2

24

Pinus sylvestris

54

17,2

6

Celtis australis

52

16,6

63

Pinus sylvestris

50

15,9

91

Pinus sylvestris

50

15,9

73

Juniperus communis

45

14,3

45

Pinus sp?

43

13,7

25

Pinus sylvestris

43

13,7

82

Pinus sylvestris

43

13,7

5

Celtis australis

42

13,4

70

Pinus sylvestris

41

13,1

81

Pinus sylvestris

40

12,7

21

Pinus sylvestris

39

12,4

7

Celtis australis

37

11,8

67

Juniperus communis

37

11,8

78

Pinus sp?

37

11,8

34

Pinus sylvestris

37

11,8

rebrot

tombat
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83

Pinus sylvestris

37

11,8

18

Amelanchier ovalis

36

11,5

35

Pinus sylvestris

36

11,5

66

Pinus sp?

35

11,1

75

Pinus sylvestris

33

10,5

22

Pinus sylvestris

32

10,2

53

Quercus ilex

32

10,2

Table 11: Pre-project Tree Inventory results of the Timber stratum.
No decrease method
As explained under the Apple stratum, the “no-decrease” method is applicable (section 6.2 of Tool 14), so
that the change in carbon stock may be conservatively estimated as zero.

Timber trees
The Foundation has planted a mix of timber trees on 2,60 hectares (Table 7) of project land. As for the
Apple stratum, here too the project uses an existing tree growth and stand development calculation model
for ex-ante carbon stock estimations: the ‘Ex-ante CO2 Absorption Calculator for Spanish Forest Tree
Species’19, developed by the Spanish Ministry of Agriculture, Food and Environment (MAGRAMA) and
used within the framework of the Spanish National Registry for carbon footprint, carbon offsetting and
carbon absorption projects. We refer to the explanations for the Apple stratum for background information
regarding this calculation tool. The tool was run separately for the timber stratum, with the following
results and based on the indicated number of trees for different species planted (Table 12):
Species

Planting

Number

Permanence

Area

Name
Juglans regia

Year

N

Years

Hectares

Per Tree

Per hectare

Total

2014

55

80

2,6

0,496

10,50

27,31

CO2 Absorption (t CO2-e)

Pinus nigra (Resto)

2014

77

80

2,6

0,211

6,25

16,26

Pinus sylvestris pirineos

2014

77

80

2,6

0,333

9,85

25,60

Quercus ilex

2014

87

80

2,6

0,192

6,44

16,74

Quercus pubescens

2014

41

80

2,6

0,528

8,32

21,63

Quercus faginea

2014

35

80

2,6

0,260

3,50

9,11

Prunus spp.

2014

53

80

2,6

0,599

12,21

31,75

Sorbus spp.

2014

34

80

2,6

0,661

8,64

Total for Timber

22,46

170,85

Table 12: Timber tree CO2 absorption.
According to Montero et al (2005), Pinus sylvestris has life cycle of 80 years, Pinus nigra of 110 years,
whereas Quercus ilex and Q. pubescens have a life cycle of 100 years. Based on that it was decided to
select a project cycle (period of permanence) of 80 years.

19

Ministerio de Agricultura, Alimentación y Medio Ambiente (2015). Calculadora de Absorciones Ex-ante
de CO2 de las Especies Forestales Arbóreas Españolas (xls file).
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The net GHG removals from the project’s timber stratum is calculated by deducting the initial biomass –
which is 0 – from the potentially sequestered CO2 on 2,60 hectares:

ΔC TREES = 170,85 t CO2
We refer to page 18 of the Guide to the Ex-ante CO2 Absorption Calculator for background information
regarding the used equation.

Net GHG removals from shrubs
No shrubs are planted in the Timber stratum and given that the initial shrub biomass was only pruned and
not affected in any significant way, unlike in the Apple stratum, no carbon loss needs to be accounted for
and the shrub carbon sink can be ignored altogether.

Net GHG removals from soil organic content
Contrary to the Apple stratum, we are confident that we can successfully comply with the use criteria of
Tool 16. The SOC content is likely to improve as a consequence of the project, given that the ultimate
goal is to restore forest cover.
The initial ex-ante SOC stock at the start of the project is estimated as follows (Equation 1):

SOCINITIAL,i = SOCREF, i x fLU, i x fMG, i x fIN, i
Where the symbols have the following meaning:

SOCINITIAL, i
SOCREF, i
fLU, i
fMG, i
fIN, i
i

SOC stock at the beginning of the A/R CDM project activity in stratum i of the
areas of land; t C ha-1
Reference SOC stock corresponding to the reference condition in native lands
(i.e. non-degraded, unimproved lands under native vegetation . normally forest)
by climate region and soil type applicable to stratum i of the areas of land; t C
ha-1
Relative stock change factor for baseline land-use in stratum i of the areas of
land; dimensionless.
Relative stock change factor for baseline management regime in stratum i of
the areas of land; dimensionless.
Relative stock change factor for baseline input regime (e.g. crop residue
returns, manure) in stratum i of the areas of land; dimensionless.
1, 2, 3, . strata of areas of land; dimensionless.

In accordance with point 8 of Tool 16, the values for these factors are obtained from Tables 3 and 6,
given that we do not have transparent and verifiable information to propose different values. It is assumed
that the project region corresponds with a “warm temperate climate’’ and has High Activity Clay soils
(Itagra soil analysis results, 2014). Also, the area has been under grassland management and has no
signs of degradation and a history of low input.
By filling in the values from Tables 3 and 6 of Tool 16, the equation leads to the following result:
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SOCINITIAL,i = 88 x 1,00 x 1,00 x 1,00 = 88 t C ha-1
In accordance with point 9 of Tool 16, it is assumed that at least 10% of this stratum was disturbed by the
project over and above the area disturbed in the baseline. This occurred by applying machinery for drilling
planting holes and by selective removal of vegetation. Therefore we apply Equation 2 to calculate the
SOC loss:

SOCLOSS,i = SOCINITIAL,i x 0,1 = 8,8 t C ha-1
Where SOCLOSS,i is the loss of SOC caused by soil disturbance attributable to the A/R CDM project
activity, in stratum i of the areas of land; t C ha-1. The factor 0.1 is the approximate portion of SOC lost
within the first five years from the year of site preparation and i refers to the strata of areas of land
(dimensionless).
The rate of change in SOC stock is expressed by Equation 6:

dSOCt,i = (SOCREF,I – (SOCINITIAL,i – SOCLOSS,i )) / 20 years
for tPREP,I < t ≤ tPREP,I + 20
Where the symbols have the following meaning:

dSOCt,i
tPREP,i
SOCLOSS, i
SOCREF, i
SOCINITIAL, i
i
t

The rate of change in SOC stock in stratum i of the areas of land, in year t; t C
ha-1 yr-1
The year in which first soil disturbance takes place in stratum i of the areas of
land.
Loss of SOC caused by soil disturbance attributable the A/R CDM project
activity, in stratum i of the areas of land; t C ha-1
Reference SOC stock corresponding to the reference condition in native lands
(i.e. non-degraded, unimproved lands under native vegetation . normally forest)
by climate region and soil type applicable to stratum i of the areas of land; t C
ha-1
SOC stock at the beginning of the A/R CDM project activity in stratum i of the
areas of land; t C ha-1
1, 2, 3, . strata of areas of land; dimensionless.
1, 2, 3, . years elapsed since the start of the A/R CDM project activity.

When we fill in the values we get:

dSOCt,I = (88 – (88 – 8,8)) / 20 = 0,44 t C ha-1 yr-1
The change in SOC stock in year t is then calculated as follows (Equation 8):

ΔSOCAL,t = 44/12 x ∑ Ai x dSOCt,i x 1 year
Where the symbols have the following meaning:
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Change in SOC stock in areas of land meeting the applicability conditions of
this tool, in year t; t CO2-e
The area of stratum i of the areas of land; ha

ΔSOCAL,t
Ai
dSOCt,i
I

The rate of change in SOC stock in stratum i of the areas of land, in year t; t C
ha-1 yr-1
1, 2, 3, . strata of areas of land; dimensionless.

By multiplying the rate of SOC stock change, for a given year t, with the stratum area (2,6 hectares) and
the standard carbon-to-CO2 conversion ratio, we get the following results (Table 13):
SOCINITIAL, i
t C ha

-1

SOCLOSS,i
t C ha

88,000

-1

∑A,i

SOCREF,i
t C ha

8,800

-1

Hectares

88

dSOCt,i
-1

-1

t C ha yr

2,600

0,440

Conversion

ΔSOCAL,t

C to CO2

t CO2-e

3,667

4,19

Table 13: Change in SOC stock in a given year t

ΔSOCAL,t = 44/12 x 2,60 x 0,440 x 1 year = 4,19 t CO2-e
3. Change in carbon stocks in Restoration plots
Net GHG removals from trees
In this stratum, it is all about restoring the soil by reforestation, to prevent further erosion and secure
future soil productivity. For this purpose, a combination of four tree and three shrub species were selected,
with tree species each covering 15% of the stratum (60% combined for trees) and shrub species 40% in
total (see further on for discussion about the shrub carbon pool).

Pre-project trees
Again, a distinction is made between pre-project trees and planted trees (all of which are native species).
Table 14 provides a list of species inventoried in the Restoration stratum.
Pre-project Tree Inventory (Restoration stratum)
Nr. Species
Perimeter (cm)

La Planassa
16 Pinus sylvestris
54 Pinus sylvestris
11 Pinus sylvestris
31 Pinus sylvestris
45 Pinus sylvestris
19 Pinus nigra
89 Pinus sylvestris
35 Pinus sylvestris

173
155
154
118
117
111
103
98

Diameter (cm)

Observations

55,1
49,3
49,0
37,6
37,2 2 trunks
35,3
32,8
31,2
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63
56
75
40
61
2
26
18
14
55
15
22
70
34
73
84
59
23
60
64
79
25
44
65
7
67
52
12
13
43
68
38
80
3
20
57
69
28
62
4
72

Pinus sylvestris
Pinus sylvestris
Pinus sylvestris
Pinus sylvestris
pinus nigra
Pinus nigra
Pinus nigra
Pinus sylvestris
Pinus nigra
Pinus sylvestris
Pinus sylvestris
Pinus sylvestris
Juniperus communis
Pinus sylvestris
Pinus sylvestris
Pinus sylvestris
Pinus sylvestris
Juniperus communis
Pinus nigra
Pinus sylvestris
Pinus sylvestris
Pinus nigra
Pinus nigra
Pinus sylvestris
Pinus sylvestris
Pinus sylvestris
Pinus sylvestris
Pinus nigra
Pinus sylvestris
Pinus nigra
Pinus sylvestris
Pinus nigra
Pinus sylvestris
Pinus nigra
Juniperus communis
Pinus sylvestris
Pinus sylvestris
Pinus sylvestris
Pinus sylvestris
Pinus sylvestris
Pinus sylvestris

98
97
94
81
80
79
76
72
68
65
63
63
63
61
59
59
58
56
56
56
56
55
55
50
49
48
47
45
45
44
44
43
42
41
41
41
41
40
40
39
39

31,2
30,9
29,9
25,8
25,5
25,1
24,2
22,9
21,6
20,7
20,1
20,1
20,1
19,4
18,8
18,8
18,5
17,8
17,8
17,8
17,8
17,5
17,5
15,9
15,6
15,3
15,0
14,3
14,3
14,0
14,0
13,7
13,4
13,1
13,1
13,1
13,1
12,7
12,7
12,4
12,4
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87
74
88
1
17
49
66
5
53
82
86
32
78
83
85
21
29
46
27
81

Pinus sylvestris
Pinus sylvestris
Pinus sylvestris
Pinus sylvestris
Pinus sylvestris
Pinus sylvestris
Pinus sylvestris
Pinus nigra
Pinus sylvestris
Pinus sylvestris
Pinus sylvestris
Pinus sylvestris
Pinus sylvestris
Pinus sylvestris
Pinus sylvestris
Pinus sylvestris
Pinus sylvestris
Pinus sylvestris
Quercus faginea
Pinus sylvestris

39
38
38
37
37
37
37
36
36
36
36
35
35
35
35
34
34
33
32
31

12,4
12,1
12,1
11,8
11,8
11,8
11,8
11,5
11,5
11,5
11,5
11,1
11,1
11,1
11,1
10,8
10,8
10,5
10,2
9,9

Table 14: Pre-project Tree Inventory results of the Restoration stratum.
No decrease method
As explained under the Apple and Timber strata, the “no-decrease” method is applicable, so that the
change in carbon stock may be considered zero.

Trees for Restoration
This stratum measures 1,45 hectares (Table 7). Similarly for both previous strata, carbon estimations are
based on the Ex-ante CO2 Absorption Calculator for Spanish Forest Tree Species. For background
and explanations we refer to the section about the Apple stratum. The calculation tool was run for the
Restoration stratum, based on planted individuals for four selected species, with the following results in
Table 15:
Species

Planting

Number

Permanence

Area

Name

Year

N

Years

Hectares

CO2 Absorption (t CO2-e)
Per Tree

Per hectare

Total

Pinus nigra

2014

60

80

1,45

0,211

8,74

12,67

Pinus sylvestris pirineos

2014

60

80

1,45

0,333

13,76

19,95

Quercus ilex

2014

53

80

1,45

0,192

7,03

10,20

Quercus pubescens

2014

53

80

1,45

0,528

19,29

27,96

Total for Restoration

Table 15: Restoration Tree CO2 absorption

70,78
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The net GHG removals from the project’s Restoration stratum is calculated by deducting the initial
biomass – which is 0 – from the potentially sequestered CO2 on 1,45 hectares:

ΔC TREES = 70,78 t CO2
We refer to page 18 of the Guide to the Ex-ante CO2 Absorption Calculator for information regarding the
used equation.

Net GHG removals from shrubs
Three shrub species were dispersedly planted in a mix with trees (previously discussed) to control erosion
and for soil restoration purposes, covering approximately 40% of the stratum. These species are
Crataegus monogyna, Genista scorpius and Rosa canina. For an ex-ante estimation of GHG removals,
again the Absorption Calculator was applied. For background and explanations we refer once again to the
previous Apple stratum. With only CO2 absorption data available for Crataegus spp, the calculator was
run as if only this species were used and based on a total number of 436 plants for the three species
combined.
Species
Name
Crataegus spp.

Planting
Year
2014

Number
N
436

Permanence
Years
80

Area
Hectares
1,45

CO2 Absorption (t CO2-e)
Total
Per Tree
Per hectare
239,11
346,71
0,795

Table 16: GHG absorption by shrubs in the Restoration stratum
As Table 16 shows, the total estimated GHG stock change for the shrub carbon pool in the Restoration
stratum is 346,71 t CO2e. As for the Timber stratum and unlike the Apple stratum, there is no need to
account for any shrub biomass loss in the first year, given that the initially present shrubs were only
pruned and purposefully left to develop throughout the project lifetime.

Net GHG removals from soil organic content
In this stratum too (and unlike the Apple stratum), Tool 16 can be successfully applied, as the SOC
content is likely to improve as a consequence of the project given its ultimate goal of restoring forest
cover.
For calculation of the initial ex-ante SOC stock at the start of the project, Equation 1 of Tool 16 is used
again (see previous stratum for explanation):

SOCINITIAL,i = 88 x 1,00 x 1,00 x 1,00 = 88 t C ha-1
In accordance with point 9 of Tool 16, it is assumed that at least 10% of this stratum was disturbed by the
project over and above the area disturbed in the baseline. Therefor we apply Equation 2 for the
calculation of carbon loss:

SOCLOSS,i = SOCINITIAL,i x 0,1 = 8,8 t C ha-1
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This is the loss of SOC caused by soil disturbance attributable the A/R CDM project activity, in stratum i of
the areas of land expressed in t C ha-1.
Similarly to the Timber stratum, the rate of change in SOC stock in the project scenario, until the steadystate SOC content is reached, is estimated as follows (Equation 6):

dSOCt,I = (88 – (88 – 8,8)) / 20 = 0,44 t C ha-1 yr-1
for tPREP,I < t ≤ tPREP,I + 20
The change in SOC stock after 80 years is then calculated as follows (Equation 8):

ΔSOCAL,t = 44/12 x ∑ Ai x dSOCt,i x 1 year
By multiplying the rate of SOC stock change for a given year t with the stratum area (1,45 hectares) and
the standard carbon-to-CO2 conversion ratio, the following results are obtained (Table 17):
SOCINITIAL, i

SOCLOSS,i

SOCREF,i

∑A,i

dSOCt,i

Conversion

ΔSOCAL,t

t C ha-1

t C ha-1

t C ha-1

Hectares

t C ha -1yr-1

C to CO2

t CO2-e

88,000

8,800

88

1,450

0,440

3,667

2,34

Table 17: Change in SOC stock in a given year t
Equation 8 has the following result:

ΔSOCAL,t = 44/12 x 1,45 x 0,440 x 1 year = 2,34 t CO2-e

5.5

Leakage (CL3.1)

See 5.2; leakage in the project is assumed to be 0.

5.6

Summary of GHG Emission Reductions and Removals (CL1, CL2, CL3)

Net anthropogenic GHG removals by sinks
In order to calculate the net GHG removals by sinks in this project, Equation 5 of the Methodology is
applied:

ΔCAR-CDM,t = ΔCACTUAL,t - ΔCBSL,t - LK,t
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Where ΔCAR-CDM,t represents the net anthropogenic GHG removals by sinks, in year t, in t CO2-e. The net
GHG removals in a given year t are thus calculated by deducting the net baseline removals and (any)
leakage from the actual net project removals in year t, in t CO2-e.
The net baseline and net actual project removals were calculated in section 5.3 and 5.4 respectively.
Leakage was explained to be insignificant in this project, in section 5.2.

Net Baseline GHG removals by sinks
Table 18 summarizes the net baseline removals based on Equation 1 of the methodology:

ΔCBSL,t = ΔCTREE_BSL,t + ΔCSHRUB_BSL,t + ΔCDW_BSL,t + ΔCLI_BSL,t
As explained in section 5.3 of this PD, the change in baseline carbon stock of trees is zero, given the
assumed stagnation in natural tree regeneration as a consequence of grazing activities. The same
applies to shrub biomass. And considering that deadwood (DW) and Litter (LI) are not taken into account
as carbon sink (5.3), the net change in carbon stock for all strata combined in the baseline situation is
zero, in accordance with Equation 1.

ΔCTREE,t

ΔCSRHUB,t

ΔCDW,t

ΔCLI,t

ΔCBSL,t

t CO2-e

t CO2-e

t CO2-e

t CO2-e

t CO2-e

Apples

0

0

N.A.

N.A.

0

Timber

0

0

N.A.

N.A.

0

Restoration

0

0

N.A.

N.A.

0

Stratum

All strata combined

0

Table 18: Net baseline removals in year t, in t CO2-e

Net project GHG removals by sinks
Estimated project emissions or removals are calculated as follows, in accordance with Equation 2 (see
5.4, p.41 and 42) :

ΔCACTUAL,t = ΔCP,t - GHGE,t
In accordance with section 5.4, non-CO2 GHG emissions will be ignored, so that the Actual net GHG
removals correspond with a net increment of carbon pools in the project and Equation 3 can be used,
with omission of the symbols for deadwood (DW) and litter (LI), both of which are ignored in this project
(section 4.4.):

ΔCP,t = ΔCTREE_PROJ,t + ΔCSHRUB_PROJ,t + ΔCSOC_AL,t
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Where ΔCP,t represents the change in carbon stocks in the project occurring in the selected carbon
pools, in year t, expressed in t CO2-e.
Section 5.4 includes ex-ante estimations of net GHG removals for trees and shrubs at the end of the
project. As is explained, these estimations are based on Spanish CO2 absorption figures per tree and
shrub species and dependent upon their specific period of permanence. Absorption figures of apple trees
are based on their permanence of 40 years, whereas figures for trees in the Timber and Restoration
strata and shrub figures in the Apple and Restoration strata, are based on their permanence throughout
the project lifetime of 80 years (i.e. the natural life cycle of Pinus sylvestris - Montero et al, 2005). Table
19 provides an overview of net removals for trees and shrubs, per stratum and based on their
permanence periods.
Strata >

Net removal Apple

Carbon sink
ΔCTREE,PROJ,t

t CO2-e

Permanence

251,59

40

ΔCSHRUB,t

593,93

80

Total

845,52

(t CO2e)

Net removal Timber

Net removal Restoration

t CO2-e

Permanence

t CO2-e

Permanence

170,85

80

70,78

80

0,00

80

170,85

346,71

80

417,49

1433,86

Table 19: Net GHG removals at project end for trees and shrubs
In order to calculate the net carbon removals in a given year t during the project lifetime, the permanence
periods need to be taken into account. For example, the net GHG removal of apple trees in a given year t
is calculated by dividing the absorption figures for Apple trees by 40 (years). The apple tree’s contribution
to the overall net project carbon removals per year thus calculated, is then taken into account for the first
40 years from the project start. Table 20 shows the total net carbon removals and contributions by the
three carbon pools (trees, shrubs, SOC) in the corresponding removal periods.
Permanence
Period (yr)
2014

ΔCTREE,PROJ,t
-1

t CO2-e yr
9,31

ΔCSRHUB, PROJ,t
-1

t CO2-e yr
11,76

ΔCSOC, PROJ,t
-1

ΔCP,t

Clearing
-1

t CO2-e yr
6,53

t CO2-e yr
-2,35

t CO2-e yr-1
25,26

2015-2033

9,31

11,76

6,53

0,00

27,60

2034-2053

9,31

11,76

0,00

0,00

21,07

3,02
11,76
2054-2093
Table 20: Net project GHG removals per year

0,00

0,00

14,78

The negative removal figure for 2014 under ‘Clearing’ refers to the one-time shrub clearance in the Apple
stratum, to make room for planting and to prevent competition. As to net removals per year calculated for
soil organic content, these are valid only for the first 20 years after soil preparations (i.e. planting time), in
accordance with equation 6 in Tool 16 (explained in section 5.4 of the PD), where the calculated rate of
change (dSOC,t,i ) in carbon stock is valid for t greater than tPREP,i and equal to or smaller than tPREP,i +20.

Applying Equation 5:
With the available data from Table 20, the combined change in carbon stock for trees, shrubs and soil
organic content (ΔCAR-CDM,t – explained above) can now be calculated for each project year, in
accordance with equation 5 of the Methodology. With leakage (LK,t) explained to be insignificant in this
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project (section 5.2), an overview of net GHG removals for every project year is given in Table 21 below.
Given that the project start date is on April 23rd 2014, which is still early in the growing season of that
year, it was decided to include 2014 as the first complete crediting year.

Years

2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051

Estimated baseline
emissions or
removals (tCO2e)

Estimated project
emissions or
removals (tCO2e)

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

25,26
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
21,07
21,07
21,07
21,07
21,07
21,07
21,07
21,07
21,07
21,07
21,07
21,07
21,07
21,07
21,07
21,07
21,07
21,07

Estimated
leakage
(tCO2e)
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Estimated net GHG
emission reductions
or removals (tCO2e)
25,26
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
27,60
21,07
21,07
21,07
21,07
21,07
21,07
21,07
21,07
21,07
21,07
21,07
21,07
21,07
21,07
21,07
21,07
21,07
21,07
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2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093

Total

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

21,07
21,07
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78

1562,20

Table 21: Estimated net GHG removals in tCO2e

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

21,07
21,07
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78
14,78

1562,20
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5.7

Climate Change Adaptation Benefits

Not applicable: the project is unlikely to take measures that assist the community in adapting to climate
change.
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6

COMMUNITY

6.1

Net Positive Community Impacts (CM1, CM2, CM3, CM4)

Used Methodologies
Two different methodologies were applied to gain understanding about the positive and negative impacts
on the livelihoods of the community: a stakeholder analysis was carried out and followed up by semistructured interviews with identified key stakeholders. Stakeholders were identified based on their role in
the community, in particular their socioeconomic activities in relation with land use, their expected
interests and potential for conflicts with project activities. See section 2.7: the most important
stakeholders are the herdsmen and farmers as they are directly affected by the ARR activities of the
project. They are also the only group of stakeholders to be potentially negatively impacted by the project,
as their activities depend upon available land for grazing and production and for access to roads and
water sources.
As described in chapter 2, in November 2012 semi-structured interviews were held with herdsmen and
farmers and several other stakeholders to get an understanding of the local context and potential
community impacts. Key stakeholders interviewed also include three people contracted by the
Foundation, given their inside knowledge and experience based on their activities inside the community.
Apart from this mission, the Foundation has held many informal interviews, partially semi-structured or
non-structured, with several people from various stakeholder groups (see 2.7).

Project impacts on Livelihoods (5 Capitals)
The results of the analysis of project impacts are listed in Table 22. The results should be appreciated in
a context of a continuously declining population for lack of income sources. Existing livelihoods are mostly
related to grazing and agricultural activities (with tourism only during summer months) and depend for the
larger part on EU CAP subsidies. These subsidies are, however, gradually declining and without them
existing land use practices hold no future. This is why the Foundation decided to participate in project
Operation CO2, as it provides an opportunity for development of a sustainable income model for the entire
community. Overall, the project will result in outcomes and impacts with regards to all five Capitals
defined by Richards and Panfil (2011)20. As Table 22 shows, outcomes and impacts can be appreciated
across all five categories, with positive effects and impacts for 19 out of 22 parameters.
The potentially only group to be affected negatively by the project, include the herdsmen and farmers.
They will face overall reduction of grazing land, which will reduce their rights to EU CAP subsidies based
on claimed land area. Besides, fencing of planting sites will require adjustments to grazing routes to
ensure that farmers and herdsmen keep access to water. It should be noted that farmers and herdsmen
have been closely involved in project design right from the start and full agreements have been achieved
with them resulting in satisfactory solutions for all parties.

20

Richards, M. and Panfil, S.N. 2011. Social and Biodiversity Impact Assessment (SBIA) Manual for
REDD+ Projects: Part 1 – Core Guidance for Project Proponents. Climate, Community & Biodiversity
Alliance, Forest Trends, Fauna & Flora International, and Rainforest Alliance. Washington, DC.
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Regarding ownership, this project will not affect ownership status of any of the stakeholders involved. The
lawful owners of Finca Muntanya d’ Alinyà is the Foundation and that situation will remain. However, all
registered inhabitants of the Valley of Alinyà have ancestral land use rights which have been recognized
officially by the Foundation (Lauda arbitral). These ancestral rights will not be affected negatively by the
project, other than with regard to the herdsmen and farmers already indicated above. What is more, the
proposed project may well be considered a guarantee for upholding these ancestral rights, as the
Foundation is much in need of additional income sources. Any need for selling of the property to foreign
owners may jeopardize the ancestral user rights also, as there is no binding legislation for these rights;
they depend on mutual agreement between registered inhabitants and the land owner.
The impacts and outcomes are specified for different stakeholder groups. Also a distinction is made
between direct and indirectly affected stakeholders. A “+” or “-“ indicates whether the impact is positive or
negative respectively. Finally, it is indicated whether the outcome or impact can be expected within three
years after the project date (short-term) or after that – medium to long-term.
Table 22: Potential positive (+) and negative (-) impacts of ARR activities. Negative impacts are
considered synonymous with costs and risks. Impacts are divided into Financial, Social, Human and
Physical Capital for the community and the Foundation, in accordance with Richards and Panfil (2011).

Community based
stakeholders
directly & indirectly
impacted

Positive (+) and Negative (-) outcomes or impacts
with effects on five Capitals in the community

N a t u r a l

+/-

Short-term or
Medium to
Long-term
(>3 years after
start date)

C a p i t a l

Direct: All registered
community members
with ancestral user
rights granted by the
Foundation.

Increased security of ancestral land use rights for the
registered inhabitants of Alinyà. Without the project, the
Foundation may have to sell the property and any new
owner may not be willing to acknowledge the ancestral
rights.

Direct: Foundation;
Indirect: benefitting
community members

Increased stocks of timber, carbon and food products
through ARR activities.

Direct: herdsmen

Decreased grazing grounds for present herdsmen due
to extraction of land for reforestation.

-

Short-Term &
M/Long-Term

Direct farmers

Increased pollinizing species (insects and birds)
through selection of specific trees and shrubs.

+

Short-Term &
M/Long-Term

Direct: farmers
Indirect: entire
community

Increased land productivity, through replacement of
extensive grazing with more intensive, more productive
and sustainable agroforestry.

Direct: farmers

Increased soil conservation, through plantations fixing
soil and preventing further erosion.

Indirect: entire
community

+
+

+
+

Short-Term &
M/Long-Term

Short-Term &
M/Long-Term

Short-Term &
M/Long-Term
Short-Term &
M/Long-Term
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Direct: farmers
Indirect: entire
community

Increased biodiversity, through adding new land use
systems with associated species that differ from current
species.

+

Direct: farmers and
herdsmen

Improved hydrological functions, through establishment
of deep rooting species.

+

Direct: Herdsmen
and farmers

Changed access routes to water sources, due to
fencing of plantation sites.

-

F i n a n c i a l
Direct: Foundation

M/Long-term

C a p i t a l

Indirect: community

Increased and diversified income, from carbon credits,
agroforestry produce, ecotourism and timber (longterm).

+

Direct: herdsmen &
farmers

Reduced EU subsidy income for the present herdsmen
and farmers, due to land extraction for plantations.

-

Direct: herdsmen &
farmers and salaried
employees. Indirect:
entire community

Increased income opportunities for herdsmen and
farmers and salaried employees in agroforestry, in the
face of decreasing EU subsidies for agriculture and
livestock.

Direct: All
community members

Improved availability of locally grown produce in the
local shop and reduced needs for import of aromatic
herbs, fruits, nuts, mushrooms, timber.

Direct: Foundation &
salaried employees

Established new income sources for the Foundation
from selling aromatic herbs, fruits, nuts, mushrooms,
timber and revenues from tourism.

S o c i a l

Short-Term &
M/Long-Term

+
+
+

Short-Term &
M/Long-Term
Short-Term &
M/Long-Term
Short-Term &
M/Long-Term

Short-Term &
M/Long-Term
Short-Term &
M/Long-Term

C a p i t a l

Direct: All
community members

Improved social cohesion and trust (interdependence)
among community members and in relations between
community and Foundation through mutual agreements
on e.g. production and employment.

Direct: Foundation
Indirect: entire
community

Increased social recognition of the Foundation as a
community-based organization with ecological and
socioeconomic objectives, with potential benefits for
obtaining licenses, standard compliance (certified
produce) and access to finance (e.g. loans).

+

Direct: Employees
Indirect: Community

Introduced socioeconomic incentives to help curb
further migration of the population.

+

Short-Term &
M/Long-Term

Direct: Employees
Fundació Pirineus

Employment opportunities for people hired by Pirineus
with mental and/or physical impairments.

+

Short-Term &
M/Long-Term

Direct: employees
and others involved

Increased skill and knowledge levels among community
members, through teaching of new skills in

+

Short-Term &
M/Long-Term

H u m a n

+

Short-Term &
M/Long-Term

Short-Term &
M/Long-Term

C a p i t a l
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agroforestry, ecotourism and administration.
Direct: entire
community

Increased perception of agroforestry as promising
alternative income source and viable alternative for
traditional activities that are disappearing.

Direct: Master
students and
researchers from
UAB, ICTA, other
institutes and the
Foundation.

Increased exchanges with researchers and students, by
means of offering master thesis topics and research
topics related to sustainable agriculture, agroforestry,
carbon management, aromatic herbs, timber
production, biodiversity, sustainability and other project
topics.

F y s i c a l
Direct: entire
community

+

Short-Term &
M/Long-Term
Short-Term &
M/Long-Term

+

C a p i t a l

Improved roads and fencing and added structures for
storage of produce.

+

Short-Term &
M/Long-Term

High Conservation Values (HCV’s) for community well-being
Finca Muntanya d’Alinyà can be classified as an area of High Conservation Value. It complies with the
first of six categories of HCV areas as defined by the HCV Resource Network21. See chapter 7 for more
information.
Conservation of the biodiversity of Reserva Finca Muntanya d’Alinyà is the prime objective of the
Foundation. The proposed VCS-CCB project will not in any way affect this prime objective. The ARR
activities are foreseen on lands not directly related to the three species classified on the IUCN Red List as
“vulnerable”, “endangered” or “critically endangered” (chapter 7). What is more, the project helps to
develop a viable economic model to enable long-term conservation of the cultural and biological values of
the property. In the baseline scenario, identified in chapter 4, the prospect for the combined carbon, social
and biodiversity benefits are not that positive. Since the Foundation has severed its ties with the Caixa
Catalunya Bank in 2013, it has worked hard to develop alternative income sources. In the longer run, if
resources were to dry up, lack of alternatives could mean that the Foundation may have to sell the
property to another owner. This would potentially mean that current conservation objectives were put in
jeopardy.

6.2

Negative Offsite Stakeholder impacts (CM2)

It is not expected that the project has any negative impact on groups other than listed in section 2.7. The
only potential negative effect thought of in such project, would be on groups that somehow would
experience competition from the project and could possibly see their income affected through the project
produce. But, according to Xavier Escuté22 of the Foundation, there is no production of apples anywhere
21

HCV1: Concentrations of biological diversity including endemic species, and rare, threatened or
endangered species, that are significant at global, regional or national levels (www.hcvnetwork.org)
22

Personal communication during interview held on February 24th 2015.
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near the project sites; you would have to travel 60 to 70 kilometres to find another apple producer. He
explained that there is only one producer of aromatic herbs, but it is with this company that the
Foundation will associate in commercialization of its produce. Then there is one producer of truffles in a
nearby plantation, with only small-scaled production, so there is no risk of outcompeting each other. The
market for agroforestry produce as proposed in the project is big enough to keep satisfying the needs of
these neighbouring producers as well. In fact, this market is still growing says Andreu Vila23, the fruit
expert contracted by the Foundation. What is more, instead of the project competing with neighbouring
farmers, it is hoped that these farmers pick up some good ideas from the project and start competing
themselves. As for timber, this is of course a long-term development.

6.3

Exceptional Community Benefits (GL2)

The project does not qualify the term pro-poor as defined in the CCB Standard. The project is not
smallholder/community-led, is not implemented on land owned by the community, nor is the project
targeting benefits to globally poorer communities. See GL2 in the CCB standard for a list of criteria.

23

Andreu Vila is founder of company Cooperativa Asesoramiento Arreu S.C.C.P and responsible for
plantation management in the project.
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7

BIODIVERSITY

7.1

Net Positive Biodiversity Impacts (B1, B2, B3, B4)

The project’s net biodiversity impact is described hereafter for two different aspects:

Plantation design and site selection for improved biodiversity
The plantation activities will be implemented on two different land types. On former pasture land which is
relatively flat, the predominant matorral vegetation (see below for species) will be converted to
combinations of trees and herbs for different functions (see below) in an agroforestry system. In general,
this will lead to an improvement of overall biomass and improved structural complexity of the vegetation.
This helps create a broader range of niches and resources available for plants and animals, according to
Tews et al (2004)24, benefitting overall biodiversity. Besides, native species are selected whereas fruit
trees should benefit insects and bird species through availability of nectar producing flowers and fruits.
Selected species are adjusted to the existing variety of soil types, with fruit trees planted on the better
soils. On steep slopes subject to erosion, native trees and shrubs will be planted with the sole purpose of
fixing the soil to prevent further erosion. Here, net biodiversity gains should be guaranteed by increasing
overall biomass on sites with presently minimal vegetation and a constant threat of further soil loss due to
erosion.

Low biodiversity impact management style
Apart from design of the planting system, also plantation management will be aimed at net biodiversity
improvements. The following measures were applied so far to reduce impact on biodiversity:
-

-

-

24

Though existing shrub vegetation was removed (above ground) in the apple stratum, all trees with
diameters above 10 centimeters were spared (in all strata). Shrubs were only pruned in the timber and
restoration strata and only where they interfered with planting activities.
On areas devoted to fruit production, cow manure was applied instead of chemical fertilizer (other
zones were not fertilized).
A backhoe loader was applied where possible, enabling drilling individual plating holes rather than
ripping open the soil.
In total, 439 units of the Waterboxx were applied for trees to minimize mortality rates and thus to
prevent the need for replanting. Of those, 228 were applied for apple trees, 39 for the restoration
stratum and the rest was applied in the timber stratum. In addition, all trees in the restoration stratum
were also given protectors (plastic sheets) against wildlife damage.
On the steepest parts (in particular the restoration zones), a manual driller or pickaxe was used to
make the planting hole.

Tews J. et al (2004) Animal species diversity driven by habitat heterogeneity/diversity: the importance
of keystone structures. Journal of Biogeography 31, 79-92.
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-

In the area devoted to natural hedges (see below), current vegetation was selectively cleared with a
low-impact hand-held brush cutter, whilst typical matorral genera such as Genista, Rosa, Prunus and
Crataegus were preserved.

Also, during maintenance of the plantations no chemicals will be used for fertilization nor for protection
against pests and disease. Watering will be applied only in case of extreme drought when there is a
considerable risk of plant mortality. The timber species may benefit in particular fauna associated with the
surrounding pine forests, providing it with additional habitat. Furthermore, planted timber trees will be
maintained in a low-impact way and will be harvested only at the end of the rotation cycle (80 years). To
reduce impact on the environment, apple trees will remain much longer than usual, up until year 40. After
that, the Foundation may decide to plant new trees or to allow for natural forest regeneration. The shrubs
planted in the Apple stratum will complete the project lifetime of 80 years and (probably) beyond.

The baseline vegetation
To be able to achieve improvements with regards to carbon sequestration as well as biodiversity, in
project Operation CO2 ARR planting sites were selected with preference for scarcity of vegetation and
soils under current and potential threat of erosion, both with maximum chances for improvement of both
biomass and plant diversity. Also an inventory of present vegetation has taken place. According to the
World Wildlife Fund, the vegetation of the project sites belongs to the ecoregion of Mediterranean Forests,
Woodlands and Scrubs. Furthermore, in its Forest Management Plan, the Foundation distinguishes
different vegetation types, see Table 1 in chapter 1. The present vegetation of the ARR sites match the
categories of vegetation on meadows and pastures, shrub vegetation and vegetation of rocky and stony
areas. Prior to establishment of the baseline for biomass, the University of Valladolid visited the planting
sites to assess the current state of the vegetation and potential threat of erosion. Identified species were
representative mostly of degraded areas covered by scrubs, matorral, herbs and dispersed smaller and
bigger trees. Dominant plant genera include Juniperus, Buxus, Crataegus, Rosa, Genista and Romero.
Dispersed trees include Pinus sylvestris, Pinus nigra, Juniperus oxycedrus and Quercus pyrenaica.
For above and below ground initial biomass estimations of the project sites, the University of Valladolid
(UVA) applied drones equipped with high-resolution cameras. Below are the resulting three-dimensional
images of both ARR sites and present vegetation cover.

Three-dimensional image (cross-section) of Campaposta (left) and La Planassa (source: UVA 2013)
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As was discussed in section 5.3, the study results served as input for the stratification of baseline
vegetation. See Table 6 (p.37) for the results.

Baseline fauna biodiversity
As the Foundation proudly displays on its website, the project site, known as Espai Natura Muntanya
d’Alinyà, offers refuge for a number of emblematic fauna species and is the only region in Europe where
four species of vulture can be observed and/or are found nesting.
The ARR project activities, however, focus on three different fauna groups: diurnal butterflies, birds and
soil fauna. For these groups, relevant changes in biodiversity can be expected as a result from the
project. Besides, for measurement of changes in these groups, practical and standardized methodologies
are available. By cultivating fruit trees, large quantities of fruits and nectar will become available as food
for a range of butterflies and birds. This should result in increasing numbers for certain species of insects
and birds. Also, the transformation of pasture land into a mixed vegetation type of improved structural
complexity should benefit certain bird species and insects (Tews et al, 2004). Less predictable, at least
for the project management team, are the effects on soil fauna. But changes are likely to occur in the
presence of arthropods, worms and other soil fauna, according to Xavier Escuté, technical coordinator of
the project. In consultation with the University of Valladolid (also project partner in Operation CO2), an
inventory for all three groups was started in March of 2014. So-called SOCC transects were set out for
counting birds, in accordance with the protocol of the Catalonian Institute for Ornithology. For diurnal
butterflies, CBMS transects were established, in accordance with the Catalonian Butterfly Monitoring
System. They make two measurements per year and apply control plots. For soil fauna measurements,
20 pitfall-traps have been placed on both planting sites, two of which in eroded areas for restoration.
Trapped soil fauna is sent to the University of Valladolid for species identification. All biodiversity related
research is carried out by the biodiversity expert under contract of the Foundation. This person will also
be in charge of biodiversity in the proposed VCS-CCB project and responsible for training and
coordinating supporting staff from the community. Hereafter, lists are provided with counted species for
each of these groups, as well as a map with transects used during inventory.
Inventory of diurnal butterflies
Table 23 provides a specification of all identified diurnal butterflies for La Planassa, Campaposta and
control sites. The figure below shows the transects set out for measurement in the field. There are no
known endangered or rare butterfly species in or in the vicinity of the planting sites (nor on the property as
a whole).

Species

Lysandra sp.
Maniola jurtina
Polyommatus icarus
Coenonympha sp.
Pyronia tithonus
Hipparchia alcyone
Erebia sp.
Artogeia sp

1-Campaposta

3-Planassa

4-Aiguaneix

5-Weather station

3
2
1
1

2-Control

0
0
0
0

0
2
0
0

2
0
0
0

0
0
0
0

Total

5
4
1
1

2
1
2
0

0
2
3
1

0
0
0
0

0
0
3
0

0
1
4
0

2
4
12
1
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Artogeia rapae
Pieris brassicae
Mellicta deione
Colias alfacariensis
Lisandra coridon
Polyommatus icarus
Leptidea sinapis
Agrodiaetus sp.
Plebeyus argus
Aporia crataegi
Agrodiaetus amanda
Total per measurement
Total identified genera

0
0
0
0
1
0
0
0
0
0
0
13
8

1
1
1
1
1
1
0
0
0
0
0
12
9

0
2
0
4
3
4
1
2
0
0
0
18
7

1
0
0
3
2
0
3
2
2
1
0
19
9

0
0
0
2
1
0
0
0
0
0
3
11
5

2
3
1
10
8
5
4
4
2
1
3
73
19

Table 23: Inventoried species of diurnal butterflies

Transects for monitoring butterflies on the ARR sites (Table 23).
Inventory of Birdlife
Table 24 shows all bird species identified and their registered abundance for two different measurements
on April 17th and 22nd. The picture below shows the transects for bird identification in the area of the
planting sites. There are no known threatened or rare species in or in the vicinity of the planting sites (nor
in the property as a whole).
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Table 24: Observed bird species and number of exemplars
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Primer cens 17/04/2014
Nº exemplars
Pinsà comú (Fringilla coelebs)
15
Mallerenga blava (Cyanistes caeruleus)
4
Cucut (Cuculus canorus)
4
Griva (Turdus viscivorus)
3
Pit-roig (Erithacus rubecula)
6
Mallernga carbonaera (Parus major)
3
Aligot (Buteo buteo)
1
Picot verd (Picus viridis)
2
Mallernga petita (Parus ater)
17
Sylvia sp
1
Gaig (Garrulus glandarius)
3
Merla (Turdus merula)
5
Mallerenga cuallarga (Aegithalos caudatus)
3
Mosquiter comú (Phylloscopus collybita)
1
Bruel (Regulus ignicapilla)
1
Picot garser gros (Dendrocopos major)
1
Perdiu (Alectoris rufa)
1
Tallarol de garriga (Sylvia cantillans)
9
Sit negre (Emberiza cia)
5
Mastegatatxes (Ficedula hypoleuca)
3
Mosquiter pàl·lid (Phylloscopus bonelli)
2
Cotxa fumada (Phoenicurus ochruros)
3
Cotoliu (Lullula arborea)
1
Voltor comú (Gyps fulvus)
1
Roquerol (Ptyonoprogne rupestris)
3
Cornella (Corvus corone)
3
Corb (Corvus corax)
2
Oreneta vulgar (Hirundo rustica)
1
Tudó (Columba palumbus)
1
Cargolet (Troglodytes troglodytes)
1
Phylloscopus sp
1
Aufrany (Neophron percnopterus)
1
Puput (Upupa epops)
1

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Segon cens 22/04/2014
Nº exemplars
Mallerenga carbonera (Parus major)
4
Gratapalles (Emberiza cirlus)
3
Merla (Turdus merula)
11
Picot garser gros (Dendrocopos major)
1
Mallerenga petita (Parus ater)
14
Pinsà comú (Fringilla coelebs)
10
Tallarol de garriga (Sylvia cantillans)
9
Pit-roig (Erithacus rubecula)
4
Corb (Corvus corax)
1
Cucut (Cuculus canorus)
2
Malleregna blava (Cyanistes caeruleus)
3
Mallerenga cuallarga (Aegithalos caudatus)
1
Mallerenga emplomallada (Parus cristatus)
2
Gaig (Garrulus glandarius)
3
Picot verd (Picus viridis)
1
Sylvia sp
2
Cotoliu (Lullula arborea)
1
Sit negre (Emberiza cia)
3
Mosquiter pàl·lid (Phylloscopus bonelli)
1
Tudó (Columba palumbus)
2

Transects for monitoring birdlife on the ARR sites (Table 24)

PROJECT DESCRIPTION
VCS Version 3, CCB Standards Second Edition
Inventory of soil fauna
On strategic locations, divided over the ARR planting sites (see below), insect pitfall-traps were placed
and monitored. Two traps were placed on eroded land (for restoration). Table 25 shows the result of one
measurement carried out from April 11th till April 17th. The results were sent to the University of Valladolid
for identification. See the last column for the results. There are no known endangered or threatened
species in or in the vicinity of the planting sites. Three pictures on the following page show the distribution
of pitfall traps on the ARR sites.

Nº pitfall trap

Sector

Function

Start date

End date

1

Campaposta

Fruit 1

11-4-2014

17-4-2014

2

Campaposta

Fruit 2

11-4-2014

17-4-2014

3

Campaposta

Aromatic 1

11-4-2014

17-4-2014

4

Campaposta

Aromatic 2

11-4-2014

17-4-2014

5

Campaposta

Timber 2

11-4-2014

17-4-2014

6

Campaposta

Timber 1

11-4-2014

17-4-2014

7

Planassa

Fruit 3 5x5

11-4-2014

17-4-2014

8
9

Planassa
Planassa

Fruit 4 5x5
Fruit 1

11-4-2014
11-4-2014

17-4-2014
17-4-2014

10

Planassa

Hedge

11-4-2014

17-4-2014

11

Planassa

Timber 1

11-4-2014

17-4-2014

12

Campaposta

Hedge

11-4-2014

17-4-2014

14
17

Planassa
Planassa

Timber 2
Erosion 1

11-4-2014
11-4-2014

17-4-2014
17-4-2014

18

Planassa

Erosion 2

11-4-2014

17-4-2014

20

Planassa

Fruit 2

11-4-2014

17-4-2014

Table 25: results of pitfall trap measurement on both ARR sites

Result

Pill-bug, Armadillidium vulgare
(1);Ant, formicidae (2);
Spider, Agelena labyrinthica (4)
Silverfish, Thysanura sp. (1)
Spyder, Agelena labyrinthica (4)
Ant, formicidae (1)
Violet ground beetle, Carabus
violaceus (1); SpIder, Agelena
labyrinthica (1)
SpIder, Agelena labyrinthica (1);
Worm (1)
Millipede, Julus terrestris (2);
-, Embiidae (5);
Ant, Formicidae (1)
Beetle, Feronia cuprea (3);
Beetle, Amara sp. (1)
Beetle, Amara sp. (1)
SpIder, Agelena labyrinthica (1)
Beetle, Platycerus caraboides
(1); Millipede, Polydesmus
sp.(1); SpIder, Agelena
labyrinthica (1)
Beetle, Melolontha melolonth (1)
-, Pirates hybridus (1); Ant,
Formicidae (1); Pill woodlouse,
Glomeris marginata (1)
Centipede, Julus terrestris (1)
-, Unidentified (1)
-, Pirates hybridus (1); Beetle,
Melolontha melolontha (1);
Centipede, Julus terrestris (1)
Spider, Agelena labyrinthica
(15); Ant, Formicidae (1)
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Pitfall-traps and monitoring report (l) in the field

Overview of pitfall-traps identified by number
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Conditions and threats to biodiversity in the baseline
In order to understand the true impact of the project on biodiversity, it is important to know what would
have happened with biodiversity in the without-project scenario. See chapter 4 for details about this
scenario.
The ARR baseline scenario would have meant continuation of grazing activities on the planting sites,
whereas erosion would continue on the sites specifically selected for restoration. This baseline scenario is
not positive for biodiversity, as the lands are kept relatively bare (particularly on the erosion sites) which
limits the amount of vegetation and allows only for relatively monotonous vegetation with little structural
complexity. Proposed project activities will increase overall plant biomass and vegetation cover and
improve the structural complexity through agroforestry techniques. This should provide more life space for
a greater variety of plant and animal species (Tews et al, 2004). Selected plant species producing nectar
and fruits will benefit certain species of birds and insects that are not very abundant in the area as they
are associated with agricultural lands.

Restoration activities (ARR) at La Planassa and aromatic plants in Campaposta

High Conservation Values (HCVs)
The property of Muntanya d’Alinyà is a private reserve with its boundaries overlapping with three areas
with an official protective status (section 1.3): a Space of Natural Interest, a National Hunting Reserve
and a Fishing Refuge25. Also, almost (95%) the entire property is part of the E.U. Nature 2000 program.
Besides, the property includes three endangered species listed on the IUCN Red List as either
“vulnerable”, “endangered” or “critically endangered”. This makes the property a HCV area of the first
category. Table 26 includes present animal species (source: Forest Management Plan) with indication of
endangered species in accordance with IUCN (in red). Clicking on these species’ names enables access
to the IUCN Red List website.

25

Fundació Catalunya La Pedrera (2003). Pla Tècnic De Gestió i Millora Forestal
(Forest Management Plan).
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Scientific name

English name

Aegypius monachus
Alectoris rufa
Arvicola sapidus
Barbus haasi
Capreolus capreolus
Gypaetus barbatus
Gyps fulvus
Felis silvestris
Lepus europaeus
Neophron percnopterus
Oryctolagus cuniculus
Perdix perdix
Rupicapra pyrenaica
Salmo trutta
Squalius cephalus
Streptopelia turtur
Sus scrofa
Tetrao urugallus

Black vulture
Red-legged partridge
Water vole
Barbo de Cola Roja
European Roe Deer
Bearded vulture
Griffon vulture
European wild cat
European Hare
Egyptian vulture
European Rabbit
Grey partridge
Chamois
Brown Trout
Chub
European Turtle-dove
Wild Boar
Western Capercaillie

National
protection

,

IUCN Red List
indication
Near Threatened
Least Concern
Vulnerable
Vulnerable
Least Concern
Near threatened
Least Concern
Least Concern
Least Concern
Endangered
Near Threatened
Least Concern
Least Concern
Least Concern
Least Concern
Least Concern
Least Concern
Least Concern

Table 26: Fauna with Red List indication
The property’s flora is documented by Sáez et al (2004) 26. According to the Foundation’s biodiversity
expert Aleix Millet (2015), there are no endangered plant species on both ARR sites. There are also no
plant species on the project sites with any protective status, either on local, national or international level.
On Catalan level there are two plant species of higher interest - Berberis vulgaris ssp seroi and
Anthericum ramosum. Extensive studies27 were done in 2012 and 2013 by Salvat et al., but neither of
these two species has been found on the ARR sites. It is furthermore important to note that none of the
threatened fauna species are directly associated with the ARR planting sites and project activities will not
directly impact these species either. Only the Egyptian vulture may benefit sometime in the future from
more abundant carcasses due to improved habitat for deer and other mammals as a consequence of
agroforestry practices resulting in more structural diversity in the vegetation.
Indirectly, the project may have a positive impact on these species, however. A new economic model is
developed to help guarantee long-term sustainability of current activities of the Foundation. With currently
no sustainable income model available for environmental management in Alinyà, the Foundation’s future
on this particular site may not be guaranteed, with potentially negative consequences for carbon, social
and biodiversity aspects and thus also for the threatened species included in IUCN’s Red List.

26

Saez, L; Devis, J; Soriano I (2004). Flora vascular de la Vall d’Alinyà. In: Germain, J.[ed.]. Els sistemes
naturals de la vall d’Alinyà. Barcelona: Institució Catalana d’Història Natural (Treballs de la Institució
Catalana d’Història Natural; 14), p. 237-300.

27

Specific studies on flora of special interest according to Catalan legislation by Salvat et al were made,
available to the project auditor.
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Planted species and changes in biodiversity
As explained above, the relatively monotonous and sparse pre-project vegetation will be transformed to a
more diverse and structurally complex agroforestry system. In accordance with Tews et al (2004), this
should increase the niche availability of plant and animal species. Besides, native species will be selected
and also fruit trees will be incorporated that provide additional food sources (nectar and fruits) for a
variety of insects and birds that would not have occurred without the project. The planting design revolves
around five different functions, each with species selected based on criteria that include climate and soil
properties, inclination, road access, risk of pests & disease, natural distribution, biodiversity properties
and market opportunities. The function of “Restoration” is fully dedicated to preventing further erosion and
to restore steep hillsides already subject to erosion. The other functions are divided over the former
pasture lands. The function of “natural fence” is incorporated in the functions of fruit trees and timber, with
species such as Prunus spinosa, Genista spp. and Rosa canina that are all interesting for pollinators.
On this basis, a more detailed zonification was applied to La Planassa and Campaposta project sites,
with different functions assigned to specific locations. Table 27 indicates for both sites the functionalities
and corresponding plant species. As explained in section 5,3 (stratification), the aromatics were omitted
from this project as they do not contribute to reforestation. The numbers in the first column refer to the
specific locations indicated in the picture on page 80.

Planted species in La Planassa and Campaposta (6,23 hectares combined)
La Planassa
Scientific name
Common name
Nº Function
1

Natural Fence (1)

2

Apple orchard

3

Timber

4

Natural Fence (2)

5

Grafted apples

6

Aromatic & Medicinal
plants

(Not in this project)

Crataegus monogyna
Genista scorpius
Prunus spinosa
Rosa canina

Hawthorn
Aldiaga
Blackthorn
Dog rose

Malus communis
Juglans regia
Pinus nigra
Pinus sylvestris
Prunus avium
Q.ilex + Truffle
Q.pubescens + Truffle
Sorbus domestica
Crataegus monogyna
Genista scorpius
Prunus spinosa
Rosa canina
Malus communis

Apple
Walnut
Black pine
Scots pine
Wild Cherry
Green Oak
Pubescent Oak
Service Tree
Hawthorn
Aldiaga
Blackthorn
Dog rose
Apple

Origanum vulgare
Lavendula angustifolia
Rosmarinus officinales
Satureja montana
Thymus vulgaris
Hyssopus vulgaris

Oregano
Lavender
Rozemary
Thyme
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7

Timber

8

Restoration

9

Restoration

Juglans regia
Pinus nigra
Pinus sylvestris
Prunus avium
Q.ilex + Truffle
Q.pubescens + Truffle
Sorbus domestica
Crataegus monogyna
Genista scorpius
Pinus nigra
Pinus sylvestris
Quercus ilex
Quercus pubescens
Rosa canina

Walnut
Black pine
Scots pine
Wild Cherry
Green Oak
Pubescent Oak
Service Tree
Hawthorn
Aldiaga
Black pine
Scots pine
Green Oak
Pubescent Oak
Dog rose

Crataegus monogyna
Genista scorpius
Pinus nigra
Pinus sylvestris
Quercus ilex
Quercus pubescens
Rosa canina

Hawthorn
Aldiaga
Black pine
Scots pine
Green Oak
Pubescent Oak
Dog rose

Juglans regia
Pinus nigra
Pinus sylvestris
Prunus avium
Q.ilex + Truffle
Q.pubescens + Truffle
Sorbus domestica
Origanum vulgare
Lavendula angustifolia
Rosmarinus officinales
Satureja montana
Thymus vulgaris
Hyssopus vulgaris
Malus communis
Crataegus monogyna
Genista scorpius
Prunus spinosa
Rosa canina

Walnut
Black pine
Scots pine
Wild cherry
Green Oak
Pubescent Oak Service
Tree
Oregano
Lavender
Rozemary

Campaposta

1

Timber

2

Aromatic & Medicinal
plants

(Not in this project)
3

Grafted apples

4

Natural Fence

Table 27: Planted species in La Planassa and Campaposta

Thyme
Apple
Hawthorn
Aldiaga
Wild cherry
Dog rose
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Zonification of La Planassa (l) and Campaposta (agroforestry-layout)

Native species and no invasive or GMO species
There are no known invasive species in or nearby the property, according to the Foundation’s biodiversity
expert Aleix Millet. A precondition for the project was the selection of native and locally adapted species
and varieties, given their tolerance for local conditions, their contributions to local biodiversity and their
availability in nearby nurseries. Besides, the choice for native species is a policy of the Foundation.
Of all species used for natural fencing (Table 28), cuttings were planted that were locally collected from
existing shrubs. When big enough, these shrubs serve as natural barrier for livestock and wildlife, with the
double function of plantation protection and biodiversity support. Obviously, where these shrubs were
already present, new cuttings were planted in between. Two apple varieties were planted, well adapted to
the environment, with extensive root systems and resistance to drought. These varieties are known as
“M7” and “MM106”. In April 2015, these rootstocks were grafted with tree apple varieties especially
adapted for organic production, i.e. called “Crimson Crisp” (red), “Opal” (yellow) and “Renoir” (rustic, with
appearance of mountain apple). These varieties are resistant to local diseases.
Trees already present (e.g. Juglans regia and Pinus spp.) were left standing and new trees were planted
in between. Examplars of Quercus ilex and Quercus pubescens were inoculated with Tuber
melanosporum (Truffle) and sent by a nursery owned by another partner in project CO2. The calcareous
soils in the region are very suitable for truffle production; few successful experiments have already been
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undertaken nearby. Truffle production will add another income source to the economic model under
development, in addition to mushroom collection already taking place in the area (e.g. Lactarius and
Boletus). The nursery mentioned above also supplied the cherry trees (Prunus avium), that were specially
selected for fast growth for timber production (and thus also CO2 sequestration). All other (timber) species
are native to the project region and were supplied by local nurseries, which is also the case for the
aromatics.

7.2

Negative Offsite Biodiversity Impacts (B2)

There are no expected (negative) biodiversity impacts outside the property boundaries. The Campaposta
site, particularly its upper part with apple plantations, is connected to another property. However, apple is
not an invasive species and besides, the entire area is fenced. Current land use at the neighbours is nonexistent (abandoned) as shown in the aerial pictures below, so no problems are expected to occur.

Aerial views (2016) of La Planassa (left) and Campaposta (right) with project boundaries in red.

7.3

Exceptional Biodiversity Benefits (GL3)

Meeting this category requires the project to be classified as Key Biodiversity Area, which requires
compliance with specific Vulnerability or Irreplaceability criteria. For compliance with the Vulnerability
criteria, Muntanya d’Alinya must include at least one species that is classified on the IUCN Red List as
“vulnerable”, “endangered” or “critically endangered”. Of endangered species, the presence of one
exemplar suffices. For vulnerable species, at least 30 individuals or 10 pairs should be present in an area
in order to be designated as KBA.
However, by April 2015, none of the indicated species in Table 26 were known to meet these KBA
threshold criteria, according to the Foundation’s biodiversity expert Aleix Millet. Besides, none of these
species is present or observed anywhere on the 6,23 hectares of project land and project actions are
unlikely to affect their numbers in a way that can be proven by the project. For this moment at least, the
KBA qualification seems out of reach.
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8

MONITORING

8.1

Description of the Monitoring Plan (CL4, CM4, B4)

Organization and responsibilities
The Foundation will have final responsibility for monitoring, in the person of Xavier Escuté. With help from
two contracted people living in the village, who are in close contact with key stakeholders, Xavier will
carry out monitoring of all indicators in relation with Community and Biodiversity aspects. They are highly
experienced in projects related to biodiversity and community based development, including monitoring
activities. Monitoring of the climate related indicators, i.e. measurement of biomass plots on both ARR
sites, will be carried out by an external party to be contracted by the Foundation. Potential candidates are
the University of Barcelona (UAB) and the University of Valladolid (UVA). UVA is currently project partner
in Project Operation CO2 and responsible for all carbon related research up until project validation (and
possibly thereafter). With the UAB and the ICTA institute, the Foundation currently has agreements for
multiple traineeship and Master positions, which could include measurement and monitoring of biomass
changes as well as data processing and calculations. The UAB and CREAF institutes are already
involved in data analysis and processing with regards to Improved Forest Management elsewhere on the
Foundation’s property and may be interested in extending their monitoring activities to ARR.

Methods for data generating, recording and reporting
Table 28 provides an overview of indicators for biodiversity, climate and community of the ARR sites, as
well as of methods for data gathering.
Climate

A first field measurement (since the ex-ante estimations conducted so far in this project) of tree growth
will take place in the spring of 2017, on both ARR sites and in the reference area. Tree growth will be
measured by means of sample plots in accordance with the method of stratified random sampling. This
method seems most appropriate, given that the variability in the project strata are expected to be
reflected in tree growth. Measurement will occur in accordance with standardized methods employed
by experts in that field, involving allometric parameters such as DBH and tree height. Changes in carbon
stock will be calculated accordingly, using the appropriate equations. The monitoring period for trees is
set at 5 years, with the second field measurement planned for spring 2022. On the reference plot, also
natural tree regeneration is assessed before and after grazing by the goats in both spring and autumn.
For this, a checklist is used with variables such as tree species and size categories. Also, the mortality
rate of pre-project trees is monitored, combined with quality parameters such as signs of drought stress,
competition and physical damage.
Shrub growth is also measured again in the spring of 2017, using the same method as in 2013, i.e. by
means of drones equipped with high-resolution cameras flying over both project sites and the reference
area, to estimate the shrub crown cover (CCSHRUB,i). As for trees, measurements will take place every five
years, as is the length of the monitoring period. Based on the required data, changes in carbon stock will
be calculated using the right equations.
Also changes in carbon stock in Soil Organic Content (SOC) will be measured every five years. For that
purpose, soil samples are taken for analysis, assessing soil organic content using standardized methods
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and calculations. Soil samples were already taken on both project sites prior to planting activities and
analyzed among other for carbon content. The soil test results have been made available by the project
(Itagra laboratory, 2014).
Biodiversity
Biodiversity monitoring methods on both ARR sites includes counting and identifying birds and diurnal
butterflies along established transects, that are laid out in accordance with the protocol of the Catalonian
Institute for Ornithology (so-called SOCC transects) and the Catalonian Butterfly Monitoring System
(CBMS transects), respectively. Data is recorded on a form in the field and later transferred to excel files
for easy observation of changes over time. Species identification and frequency will take place two times
per year, as different species will be observed in spring and by the end of summer. Soil fauna is
monitored by using insect traps placed on strategic locations representing all strata on the ARR sites.
Here too, data is recorded in the field on paper and later transferred to Excel files. Special attention will
be given to indicator species, i.e. butterflies, birds and soil fauna that are associated with agroforestry
type vegetation, i.e. more structured vegetation with trees and shrubs.
Community
Monitoring of community benefits include regular meetings with key stakeholders in the community to
assess their support for project activities and to learn about any suggestions for project modifications.
Particularly the three herdsmen and farmers will be visited on a regular basis, i.e. every 3 months at least,
but also individual members of the village council, local experts and others. Results of these meetings are
included in the Annual Monitoring Report.
Secondly, interviews are held with employees, both from the community and contracted from outside,
including physically and mentally impaired people employed by Fundació Pirineu, to assess their
involvement in project activities, their (change in) skill and knowledge levels, changes in motivation and
suggestions for improvements. Results are included in the Annual Monitoring Report.
Thirdly, the Annual Monitoring Report is disseminated to the people by making hard copies available for
anyone interested to read. At the same place and time, people will be invited to fill out a questionnaire, to
provide their opinions about project progress and to assess their knowledge and opinions regarding the
impact and prospects of agroforestry for community development.
Further monitoring actions include changes in employment rate and salaries among community members
and contracted (outside) workers. This is done by consulting the financial administration of the
Foundation and Fundació Pirineus every 12 months. Of particular interest will also be the development of
employment and salary level of women, in the community and contracted elsewhere.
To assess the economic impact of project activities, changes in economic value of land resources and
overall profits of the Foundation are monitored, taking into account changes in carbon stocks, productivity
(e.g. fruit, other products) and ecosystem services such as ecotourism. Relevant data is obtained from
annual progress reporting and financial administration of the Foundation.
Finally, the involvement of students in traineeships and academic research opportunities is monitored.
This is measured by the number of student assignments agreed upon with research institutes such as
ICATA, UAB, UVA , CREAF and others.
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Procedures for handling internal auditing and non-conformities
To facilitate early detection of non-conformities, the Foundation will contract two local people for
monitoring activities. They have worked before for the Foundation including in Operation CO2 and are
highly qualified for the job. Communication lines with the project coordinator, Xavier Escuté, are short so
that potential non-conformities can be swiftly addressed.

Selection of community and biodiversity variables
Selected community impact variables are based on conversations and exchange meetings with the key
stakeholders, i.e. farmers and herdsmen. They include income and fte’s, that they themselves consider
important indicators for project benefits, against a background of declining E.U. subsidies for grazing and
agricultural activities. Also, the intention of the Foundation is to upscale the lessons learned, so that
benefits can extend to other sites owned by the Foundation and beyond. This means that it is important to
include indicators that measure the attitude, opinions and knowledge levels regarding the project
activities. It also includes indicators for the involvement of socially vulnerable groups, through Fundació
Pirineus, in harvesting, maintenance and production activities. Also the Foundation’s financial health is an
indicator as it may predict survivability of the ancestral rights, the livelihoods of farmers and herdsmen
and biodiversity. Biodiversity variables were selected together with a biodiversity expert, Aleix Millet, who
is under contract by the Foundation. According to him and in accordance with Tews et al (2004), the
project is going to improve the structural complexity of vegetation which will benefit certain species of
birds, butterflies and soil fauna. Besides, much experience and expertise exists with these measurements
within the organization and with the applicable national standardized methods.

Variables for maintaining or enhancing High Conservation Values
Within the boundary of the project area of 6,23 hectares, the key species indicated in chapter 7 are not
present nor do activities have any (negative) effect on them. Yet, long-term survival of these species is
linked to the survival of the Foundation. Therefore, a relevant variable for enhancing or maintaining HCV
values would be the Foundation’s financial situation, which is to be positively affected by the project. In
addition, plant species will be planted that benefit pollinizers which will benefit overall biodiversity on the
property.

Monitoring and reporting frequency
Results of all measurements are well documented in retrievable ways. An Annual Monitoring Report is
prepared and published online (available website of project Operation CO2). After that, the Annual
Community Meeting is held, inviting all community members to evaluation of progress and suggestions for
improvements.
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Table 28: Monitoring activities, methods and frequencies
Monitoring Activity

Methods

Frequency

Climate
Area of sample plots, strata and
boundaries.
Carbon stock changes in shrub
vegetation on project sites and
reference plot.
Carbon stock changes of trees on
project sites and reference site.
Changes in soil organic content
(carbon) on both project sites.
Mortality of pre-project trees.

Grazing impact of goats on natural
tree and shrub regeneration in
reference plot

Perimeter checks by car and on
foot with camera.
Standardized method, possibly
using drones.

Continuously, once per
week.
Every 5 years.

Standardized method.

Every 5 years.

Standardized method, soil
samples tested in laboratory.
Field checks with checklist for
parameters such as physical
damage, signs of drought,
competition, etc.
Counting regenerated trees and
shrubs per species, size
categories, etc with checklist.

Every 5 years.
Every 6 months.

Two times a year, prior to
grazing in spring and after
grazing in autumn.

Community
Changes in social support for the
project, in terms of attitudes, opinions
and actions by important stakeholders.
Changes in knowledge and perception
regarding the potential of agroforestry
for community development.
Changes in skill and knowledge level
regarding agroforestry among
communal, contracted and physically
or mentally impaired employees.
Increase in project related employment
units (fte) among employees in the
community and contracted from
outside including people with physical
and/or mental impairments hired by
Fundació Pirineus.and for women.
Increase in salary level of involved
community members and people
contracted outside.
Change in the economic value of the
property Alinya and the Foundation’s
financial viability.
Change in research positions for
students

Informal conversations with
herdsmen, farmers, council
members, other stakeholders.
Annual Monitoring Report;
Feedback through
questionnaires.
Field visits and conversations
with representatives of
employees and their
supervisors.
Analyse Administration by the
Foundation and Fundació
Pirineus.

Every three months.

Analyse Administration by the
Foundation

Every 12 months.

Foundation’s financial
administration and
quantifications of stocks, etc.
Contracts with research
organizations for involvement of
students in project related
topics.

Every 12 months

Standardized methods for
counting species and frequency
Standardized methods for
counting species and frequency
Pitfall-traps

Twice a year (transects)

Every 12 months.

Every 12 months.

Every 12 months

Every 12 months

Biodiversity
Number of indicator species of birds.
Number of indicator species of
butterflies.
Number of indicator species of soil
fauna.

Twice a year (transects)
Once a year
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Plans for Communication and dissemination to the Community.
The Annual Monitoring Report is produced and disseminated every year, containing the results obtained
of the past year as well as lessons learned. Several copies of this report will be made available in the
village council, for anyone interested to read. Also, at the same time, copies of a questionnaire are
provided for people to fill out and return to the Foundation with their feedback on the project (suggestions,
concerns, recommendations, etc). The questionnaire also serves to measure any changes in perception
and knowledge levels regarding the potential of agroforestry activities for community development. Where
required and possible, received input may lead to incorporation of changes or additions to parameters
and indicators for project progress measurement.

8.2

Data and Parameters Available at Validation (CL4, CM4, B4)

Climate parameters
Data Unit / Parameter:

APROJECT

Data unit:

Hectares

Description:

Area of ARR sites.

Source of data:

Field measurement, visual observation, KML file.

Value applied:

Hectares.

Justification of choice of data or
description of measurement methods
and procedures applied:

As the project area is relatively small, the actual area
and integrity of the boundaries is checked by field
observations only.

Any comment:

Includes perimeter observation (e.g. fence).

Data Unit / Parameter:

CCSHRUB,I

Data unit:

Dimensionless

Description:

Crown cover of shrubs in shrub biomass stratum i

Source of data:

Field measurement, with drone flights.

Value applied:
Justification of choice of data or
description of measurement methods
and procedures applied:

A simplified method of measurement may be used for
estimating shrub crown cover. Ocular estimation of crown
cover may be carried out or any other method such as the
line transect method.

Any comment:

Shrub cover estimations were carried out in 2013 in
project Operation CO2 using drones with highresolution camera’s. A second estimation will take
place in spring 2017, on both project sites and
reference area, using the same method.
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Data Unit / Parameter:

ΔCTREE, PROJ,,i

Data unit:

T CO2-e

Description:

Net carbon stock change in tree vegetation.

Source of data:

Equations; methods prescribed in ARR methodologies.

Value applied:
Justification of choice of data or
description of measurement methods
and procedures applied:
Any comment:

First ex-post field measurements will be carried out in
spring of 2017 after ex-ante estimations.

Data Unit / Parameter:

ΔCSOC, PROJ,,i

Data unit:

T CO2-e

Description:

Net change in soil organic carbon.

Source of data:

Equations; methods prescribed in A/R methodological
tool (Tool-16).

Value applied:
Justification of choice of data or
description of measurement methods
and procedures applied:

Standardized soil sampling and laboratory tests.

Any comment:

Used for ex-ante estimations, available at Validation.

Data Unit / Parameter:

CF

Data unit:

g.g-1.

Description:

Carbon Fraction of dry matter (biomass)

Source of data:

Ministerio de Agricultura, Alimentación y Medio
Ambiente (2015). Guía para la Estimación de
Absorciones de Dióxido de Carbono.Gobierno

Value applied:
Justification of choice of data or
description of measurement methods
and procedures applied:

Use of the Spanish CO2 absorption calculator is the
best option as the project does not have specific local
data available on tree and shrub growth.

Any comment:

Used for ex-ante estimations, available at Validation.
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Data Unit / Parameter:

Dj harvest

Data unit:

t. d.m . m-3

Description:

Wood density of planted species

Source of data:

Ministerio de Agricultura, Alimentación y Medio
Ambiente (2015). Guía para la Estimación de
Absorciones de Dióxido de Carbono. Gobierno de
España.

Value applied:
Justification of choice of data or
description of measurement methods
and procedures applied:

Use of the Spanish CO2 absorption calculator is the
best option as the project does not have specific local
data available on tree and shrub growth.

Any comment:

Used for ex-ante estimations, available at Validation.

Data Unit / Parameter:

R

Data unit:

t. root d.m . t-1 shoot d.m.

Description:

Root-shoot ratio for applied tree species.

Source of data:

Ministerio de Agricultura, Alimentación y Medio
Ambiente (2015). Guía para la Estimación de
Absorciones de Dióxido de Carbono.Gobierno

Value applied:
Justification of choice of data or
description of measurement methods
and procedures applied:

Use of the Spanish CO2 absorption calculator is the
best option as the project does not have specific local
data available on tree and shrub growth.

Any comment:

Used for ex-ante estimations, available at Validation.

Data Unit / Parameter:

H

Data unit:

Meter.

Description:

Height of tree

Source of data:

Ministerio de Agricultura, Alimentación y Medio
Ambiente (2015). Guía para la Estimación de
Absorciones de Dióxido de Carbono.Gobierno

Value applied:
Justification of choice of data or
description of measurement methods
and procedures applied:

Use of the Spanish CO2 absorption calculator is the
best option as the project does not have specific local
data available on tree and shrub growth.

Any comment:

Used for ex-ante calculations, available at Validation.
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Data Unit / Parameter:

MortalityPRE-PROJ TREES

Data unit:

Plants.ha-1

Description:

The mortality rate of pre-project trees

Source of data:

Field observations

Value applied:
Justification of choice of data or
description of measurement methods
and procedures applied:

Regular field surveys (every 6 months) include multiple
quality variables, including signs of disease, drought,
damage and competition with project trees.

Any comment:

Measured in project Operation CO2, available at
Validation.

Data Unit / Parameter:

Natural Regeneration

Data unit:

Plants.ha-1

Description:

Number of regenerated trees on the Reference site.

Source of data:

Field counting before and after grazing by goats in
spring and summer (4x per year).

ARR / Reference site

Value applied:
Justification of choice of data or
description of measurement methods
and procedures applied:

Use of checklists with indication of species and size
classification.

Any comment:

Measured in project Operation CO2, available at
Validation.

Community parameters
Data Unit / Parameter:

Change in Social Support

Data unit:

Dimensionless

Description:

Assessing continued social support by important
stakeholders such as famers, herdsmen and village
council members.
Trimestral informal interviews.

Source of data:
Value applied:
Justification of choice of data or
description of measurement methods
and procedures applied:

Regular, trimestral informal conversations with farmers,
herdsmen, village council members and other
important local stakeholders.

Any comment:

Measured in project Operation CO2, available at
Validation.
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Data Unit / Parameter:

Change in Knowledge and Perception

Data unit:

Dimensionless

Description:

Change in knowledge and perception of the community
regarding the potential of agroforestry for community
development.
Annual Monitoring Report and questionnaires filled out
by local people.

Source of data:
Value applied:
Justification of choice of data or
description of measurement methods
and procedures applied:
Any comment:

Measurement of this parameter relates to
dissemination of the project results, i.e. the Annual
Monitoring Report, interview reports with stakeholders
and questionnaires.
Measured in project Operation CO2, available at
Validation.

Data Unit / Parameter:

Change in Skills and Knowledge level

Data unit:

Dimensionless

Description:

Change in skill and knowledge level among communal
and contracted employees regarding agroforestry.

Source of data:
Value applied:
Justification of choice of data or
description of measurement methods
and procedures applied:

Field visits and conversations with representatives of
employees and their supervisors.

Any comment:

Measured in project Operation CO2, available at
Validation.

Data Unit / Parameter:

Increase in employment

Data unit:

Fte.year-1

Description:

Increase in project related fulltime employment units
(fte) in the community and among contracted people
from outside, including physically and mentally
impaired people contracted by Fundació Pirineus and
in particular women.
Administration by the Foundation and Fundació
Pirineus.

Source of data:
Value applied:
Justification of choice of data or
description of measurement methods
and procedures applied:
Any comment:

Measured in project Operation CO2, available at
Validation.
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Data Unit / Parameter:

Increase in salaries

Data unit:

Euros.year-1

Description:

Increase in salary level of employed people from the
community and from outside.
Administration by the Foundation and Fundació
Pirineus.

Source of data:
Value applied:
Justification of choice of data or
description of measurement methods
and procedures applied:
Any comment:

Measured in project Operation CO2, available at
Validation.

Data Unit / Parameter:

Increase in property value and profit

Data unit:

Euros.year-1

Description:

Change in the economic value of the property Alinya
and the Foundation’s profit.
Annual Financial Report by the Foundation, carbon
stock estimations and economic land value
estimations.

Source of data:

Value applied:
Justification of choice of data or
description of measurement methods
and procedures applied:
Any comment:

Measured in project Operation CO2, available at
Validation.

Data Unit / Parameter:

Increase in research opportunities

Data unit:

Assignments.year-1

Description:

Increase in students participating in traineeships,
masters and other research positions with topics
related to the project e.g. carbon management,
agroforestry, fruit production, organic agriculture etc.
Contracts and agreements with research institutes..

Source of data:
Value applied:
Justification of choice of data or
description of measurement methods
and procedures applied:
Any comment:

Measured in project Operation CO2, available at
Validation.
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Biodiversity parameters
Data Unit / Parameter:

Change in indicator species birds

Data unit:

Sightings.season-1

Description:

Number and frequency of indicator species of birds on
ARR sites.
Field inventories along transects.

Source of data:
Value applied:
Justification of choice of data or
description of measurement methods
and procedures applied:

Protocols developed by the Catalonian Institute for
Ornithology (so-called SOCC transects).

Any comment:

Measured in project Operation CO2, available at
Validation..

Data Unit / Parameter:

Change in indicator species butterflies

Data unit:

Sightings.season-1

Description:

Number and frequency of indicator species of diurnal
butterflies on both sites.
Field inventories along transects.

Source of data:
Value applied:
Justification of choice of data or
description of measurement methods
and procedures applied:

Protocols developed by the Catalonian Butterfly
Monitoring System (CBMS transects).

Any comment:

Measured in project Operation CO2, available at
Validation.

Data Unit / Parameter:

Change in indicator species soil fauna

Data unit:

Sightings.season-1

Description:

Number and frequency of indicator species of soil
fauna on both sites.
Field inventories with pitfall-traps.

Source of data:
Value applied:
Justification of choice of data or
description of measurement methods
and procedures applied:

Standardized methods using pitfall traps distributed
over all project strata on both sites.

Any comment:

Measured in project Operation CO2, available at
Validation.
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8.3

Data and Parameters Monitored (CL4, CM4, B4)

Climate parameters
Data Unit / Parameter:

APROJECT

Data unit:

Hectares

Description:

Area of ARR sites.

Source of data:

Field measurement, visual observation.

Description of measurement methods and
procedures to be applied:

From the car or by foot with camera.

Frequency of monitoring/recording:

On regular basis, once a month.

Value applied:
Monitoring equipment:

Observations by car, on foot.

QA/QC procedures to be applied:
Calculation method:
Any comment:

Includes perimeter checks (e.g.fence) and
damage to planting, other irregularities.

Data Unit / Parameter:

CCSHRUB,I

Data unit:

Dimensionless

Description:

Crown cover of shrubs in shrub biomass stratum i

Source of data:

Field measurement, possibly with drone flights
taking high-resolution pictures.

Description of measurement methods and
procedures to be applied:

Simple optical methods or possibly by using
drones with cameras and GIS.

Frequency of monitoring/recording:

Measurement and recording is done every five
years.

Value applied:
Monitoring equipment:

Possibly use of drones equipped with camera’s.

QA/QC procedures to be applied:

Procedures in National Forest Inventory.

Calculation method:

Data Unit / Parameter:

ΔCTREE, PROJ,i

Data unit:

T. CO2-e

Description:

Net carbon stock change in tree vegetation.

Source of data:

Equations; methods prescribed in ARR
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methodologies.
Description of measurement methods and
procedures to be applied:
Frequency of monitoring/recording:

Every five years.

Value applied:
Monitoring equipment:
QA/QC procedures to be applied:

Procedures in National Forest Inventory.

Calculation method:

Data Unit / Parameter:

ΔCSOC, PROJ,i

Data unit:

T. CO2-e

Description:

Net change in soil organic carbon.

Source of data:

Equations; methods prescribed in A/R
methodological tool (Tool-16).

Description of measurement methods and
procedures to be applied:
Frequency of monitoring/recording:

Every five years.

Value applied:
Monitoring equipment:
QA/QC procedures to be applied:
Calculation method:

Data Unit / Parameter:

CF

Data unit:

g.g-1

Description:

Carbon Fraction of dry matter (biomass)

Source of data:

IPCC default values and local research data e.g.
Gracia, C., Vayreda, J., Sabaté, S., Ibáñez, J.
(2004). Main components of the aboveground
biomass expansion factors.
Literature studies.

Description of measurement methods and
procedures to be applied:
Frequency of monitoring/recording:

Every five years.

Value applied:

0,47 (Gracia et al, 2004)

Monitoring equipment:
QA/QC procedures to be applied:
Calculation method:

Procedures in National Forest Inventory.
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Data Unit / Parameter:

Dj harvest

Data unit:

t. d.m . m-3

Description:

Wood density of planted species.

Source of data:

Values taken from literature based on local or
national research, e.g. Montero et al, 2005.
Literature study

Description of measurement methods and
procedures to be applied:
Frequency of monitoring/recording:

Every five years.

Value applied:

0,47 g.g-1

Monitoring equipment:
QA/QC procedures to be applied:

Procedures in National Forest Inventory.

Calculation method:

Data Unit / Parameter:

R

Data unit:

t. root d.m . t-1 shoot d.m.

Description:

Root-shoot ratio for applied tree species.

Source of data:

Literature based on national research for species
that occur in project area, e.g. Montero et al,
2005.
Literature study

Description of measurement methods and
procedures to be applied:
Frequency of monitoring/recording:

Every five years.

Value applied:
Monitoring equipment:
QA/QC procedures to be applied:

Procedures in National Forest Inventory.

Calculation method:

Data Unit / Parameter:

DBH

Data unit:

cm.

Description:

Diameter at breast height of tree

Source of data:

Field measurement

Description of measurement methods and
procedures to be applied:

In the field with measure.

Frequency of monitoring/recording:

Every five years.

Value applied:
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Monitoring equipment:

Standard forestry equipment.

QA/QC procedures to be applied:

Procedures in National Forest Inventory.

Calculation method:
Any comment:

Measurement by experienced people.

Data Unit / Parameter:

H

Data unit:

Meter.

Description:

Height of tree

Source of data:

Field measurement.

Description of measurement methods and
procedures to be applied:

In the field with measure equipment.

Frequency of monitoring/recording:

Measurement and recording once a year.

Value applied:
Monitoring equipment:

Standard forestry measuring equipment.

QA/QC procedures to be applied:

Comparison with previous data

Calculation method:
Any comment:

Measurement by experienced people.

Data Unit / Parameter:

MortalityPRE-PROJ TREES

Data unit:

Plants.ha-1

Description:

The mortality rate of pre-project trees

Source of data:

Field observations

Description of measurement methods and
procedures to be applied:

Counting in the field.

Frequency of monitoring/recording:

Once every 6 months.

Value applied:
Monitoring equipment:

Inventory form, checklist.

QA/QC procedures to be applied:

Ask expert knowledge when required.

Calculation method:

Data Unit / Parameter:

Natural Regeneration

ARR / Reference site

Data unit:

Plants.ha-1

Description:

Number of regenerated trees on the Reference
site.
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Source of data:

Field counting before and after grazing by goats
in spring and summer (2 x per year).

Description of measurement methods and
procedures to be applied:

Counting in the field.

Frequency of monitoring/recording:

Twice a year, in spring and autumn.

Value applied:
Monitoring equipment:

Inventory form, checklist.

QA/QC procedures to be applied:
Calculation method:

Community parameters
Data Unit / Parameter:

Change in Social Support

Data unit:

Dimensionless

Description:

Source of data:

Assessing continued social support by important
stakeholders such as famers, herdsmen and
village council members.
Trimestral informal interviews.

Description of measurement methods and
procedures to be applied:

Informal meetings held with important
stakeholders

Frequency of monitoring/recording:

Every tree months.

Value applied:
Monitoring equipment:

Interview form (semi-structured)

QA/QC procedures to be applied:
Calculation method:

Data Unit / Parameter:

Change in Knowledge and Perception

Data unit:

Dimensionless

Description:

Change in community knowledge and perception
regarding agroforestry potential for community
development.
Annual Monitoring Report and filled out
questionnaires.

Source of data:
Description of measurement methods and
procedures to be applied:

Making available the Annual Monitoring Report,
including progress and results of all
dissemination actions and including input
received through questionnaires.
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Frequency of monitoring/recording:

Once a year.

Value applied:
Monitoring equipment:
QA/QC procedures to be applied:

Alignment with literature on Participatory Rural
Appraisal methods.

Calculation method:

Data Unit / Parameter:

Change in Skills and Knowledge level

Data unit:

Dimensionless

Description:

Change in skills and knowledge level among
communal and contracted employees regarding
agroforestry activities.

Source of data:
Description of measurement methods and
procedures to be applied:

Field visits to ARR practices to observe results;
evaluations with workers/supervisors.

Frequency of monitoring/recording:

Once every 12 months.

Value applied:
Monitoring equipment:
QA/QC procedures to be applied:
Calculation method:

Data Unit / Parameter:

Increase in employment

Data unit:

fte.year-1

Description:

Increase in related fulltime employment units (fte)
in the community and among contracted people
from outside, including physically and mentally
impaired people contracted by Fundació Pirineus
and in particular women.
Administration by the Foundation and Fundació
Pirineus.

Source of data:
Description of measurement methods and
procedures to be applied:

Financial administration and contract
management department of the Foundation and
Fundació Pirineus.

Frequency of monitoring/recording:

Once a year.

Value applied:
Monitoring equipment:
QA/QC procedures to be applied:
Calculation method:
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Data Unit / Parameter:

Increase in salaries

Data unit:

Euros.year-1

Description:

Increase in salary level of employed people from
the community and from outside.
Administration by the Foundation and Fundació
Pirineus.

Source of data:
Description of measurement methods and
procedures to be applied:

Financial administration of the Foundation and
Fundació Pirineus.

Frequency of monitoring/recording:

Once a year.

Value applied:
Monitoring equipment:
QA/QC procedures to be applied:
Calculation method:

Data Unit / Parameter:

Increase in property value and profit

Data unit:

Euros.year-1

Description:
Source of data:

Change in the economic value of the property
Alinya and the Foundation’s profit.
Annual Financial Report by the Foundation,
carbon stock estimations and economic land
value estimations.

Description of measurement methods and
procedures to be applied:

Standard carbon estimations and economic value
estimations for agroforestry.

Frequency of monitoring/recording:

Once a year.

Value applied:
Monitoring equipment:
QA/QC procedures to be applied:
Calculation method:

Data Unit / Parameter:

Increase in research opportunities

Data unit:

Assignments.year-1

Description:

Increase in students participating in traineeships,
masters and other research positions with topics
related to the project e.g. carbon management,
agroforestry, fruit production, organic agriculture
and other.
Contracts and agreements with research

Source of data:
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institutes..
Description of measurement methods and
procedures to be applied:

Number of contracts and agreements and
number of assigned students for traineeships or
any research position.

Frequency of monitoring/recording:

Once a year.

Value applied:
Monitoring equipment:
QA/QC procedures to be applied:
Calculation method:

Biodiversity parameters
Data Unit / Parameter:

Change in indicator species birds

Data unit:

Sightings.season-1

Description:

Number and frequency of indicator species of
birds on ARR sites.
Field inventories along transects.

Source of data:
Description of measurement methods and
procedures to be applied:

Along transect, birds are observed and identified.

Frequency of monitoring/recording:

Twice a year along transects.

Value applied:
Monitoring equipment:

Binoculars and inventory form.

QA/QC procedures to be applied:

Results checked with literature and experts

Calculation method:

Data Unit / Parameter:

Change in indicator species butterflies

Data unit:

Sightings.season-1

Description:
Source of data:

Number and frequency of indicator species of
diurnal butterflies on both ARR sites.
Field inventories along transects.

Description of measurement methods and
procedures to be applied:

Along transects, butterflies are netted and
identified.

Frequency of monitoring/recording:

Twice a year along transects.

Value applied:
Monitoring equipment:

Net for catching butterflies and inventory form.

QA/QC procedures to be applied:

Results checked with literature and experts

Calculation method:
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Data Unit / Parameter:

Change in indicator species soil fauna

Data unit:

Sightings.season-1

Description:
Source of data:

Number and frequency of indicator species of soil
fauna on both ARR sites.
Field inventories with pitfall-traps.

Description of measurement methods and
procedures to be applied:

Burrying pittfall-traps and regular checks for
trapped soil fauna.

Frequency of monitoring/recording:

Regular checks and data analysis once a year.

Value applied:
Monitoring equipment:

Simple home-made pitfall-traps and inventory
form specifying different groups of soil fauna.

QA/QC procedures to be applied:

Results checked with literature and experts.

Calculation method:
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