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1 Introduction
Biomass energy is expected to play a major role in the substitution of renewable energy sources for fossil fuels
over the next decades. With the EU Renewable Energy Directive (Directive 2009/28/EC) in place, there is a
strong push towards use of solid biomass from forests. Wood and wood wastes in particular constitute the
most important renewable energy source within the European Union (EU), representing 47% of gross
consumption of renewable energy and 67% of bioenergy use (Eurostat, 2011). While the development of the
forest biomass sector offers good opportunities for the mobilization of wood products from Mediterranean
forests, thus potentially contributing to active forest management, rural development and green-economy, it
at the same time holds risks in terms of potential competition with traditional forest industry and - in general with regard to its sustainability. Potential impacts could affect European forest resources both in ecological
and socio-economic terms, but, with regard to imported biomass, impacts could also occur with regard to
countries outside Europe. While encouraging the use of wood-biomasses is of paramount importance for the
achievement of 2020 targets set by Directive 2009/28/EC, sustainability concerns linked to forest exploitation
and related activities are widely acknowledged and shall not be overlooked.
Biomass traceability, as well as quality and control, can provide robust background for improving forest and
energy sectors in Mediterranean countries in terms of both sustainability performances and competitiveness.
Moreover, the development of appropriate measures operating in this perspective represents a proactive
choice in the direction of the new proposal for sustainability criteria for solid biomass that are currently being
developed by the European Commission, in addition to the Sustainability Criteria for Liquid Biofuels already in
vigour (Article 17(2) to 17(5) and Article 18(1) of the Renewable Energy Directive).
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Objectives

Pilot Action 1.5 aims to develop and test protocol-setting principles and technical requirements for the
traceability of forestry biomass along the entire supply chain, i.e. from the supply of raw materials to the final
delivery point. By promoting traceability the system wishes to contribute to the promotion of responsible use
of forest resources for energy purposes.
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Normative references and standards

The present section presents a summary of the normative framework representing the technical background
for the development of the Traceability Protocol that will be presented in brief in Chapter 6.

4.1 Normative references
For the purposes of Pilot Action 1.5 the following documents have been taken into consideration as main
normative references:
Directive 2009/28/EC: also known as European Union Renewable Energy Directive (EU-RED), it requires that
at least 20% of total EU energy consumption is generated from renewable sources by 2020. In this perspective
forest biomass (wood and wood wastes) represents the most important renewable energy source in Europe
in the 20-20-20 EU’s strategy, covering 47% of gross consumption of renewable energy and 67% of bioenergy
use. The EU-RED also includes a set of mandatory sustainability criteria, including monitoring and reporting
requirements for biofuels and bioliquids. Biofuels in particular are required to fulfil all sustainability criteria to
count towards EU targets and to be eligible for financial support. This excludes biofuels being produced on
several land categories, with recognised high biodiversity value, from being used for biofuel production:
(a) primary forests and other wooded land; (b) areas designated for nature protection or for the protection of
rare, threatened or endangered ecosystems or species; (c) highly biodiverse grass-land, either natural or nonnatural.
Draft Directive on ‘sustainability criteria for solid and gaseous biomass used in electricity and/or heating and
cooling and biomethane injected into the natural gas network’: in 2013 a proposal for a new Directive on solid
biomass has been published for public consultation. Proposed sustainability criteria are very similar to those
defined for biofuels. In the future only biomass that will meet the criteria will be eligible for financial support.
The proposal has received many comments and has raised some concerns among different stakeholders.
Regulation (EU) 995/2010: also known informally as EU Timber Regulation (EUTR), the Regulation lays down
the obligations of operators, who place timber and timber products on the market, in order to prevent the
trade in illegally harvested timber and timber products. Compliance with Regulation (EU) 995/2010 is
compulsory as of 3rd March 2013 and regards also timber sourced from European forests, including biomass
for energy (firewood, chip-wood, pellet, etc.).
In addition to normative references at European level, partners have been encouraged to take into
consideration and include also normative references at national or sub-national level.

4.2 Technical norms and standards
Technical norms and standards that have been used for the purposes of the protocol include:
•

EN 15234-1:2011, Solid biofuels. Fuel quality assurance. General requirements

•

EN 15234-2:2012 Solid biofuels. Fuel quality assurance. Wood pellets for non-industrial use

•

EN 15234-3:2012 Solid biofuels. Fuel quality assurance. Wood briquettes for non-industrial use

•

EN 15234-4:2012 Solid biofuels. Fuel quality assurance. Wood chips for non-industrial use

•

EN 15234-5:2012 Solid biofuels. Fuel quality assurance. Firewood for non-industrial use

•

EN 14961-1:2010 Solid biofuels. Fuel specifications and classes

•

Chain of custody standards according to the Forest Stewardship Council (FSC-STD-40-004 v.2-1 and linked
documents) and the Programme for the Endorsement of Forest Certification schemes (PEFC ST 2002:2010
and linked documents).
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Best practices

In the last years great attention has been paid to biomass quality requirements and different projects have
been developed. The next paragraph includes a list of best practices and relevant initiatives that have been
identified and analysed as references for the development of the traceability protocol. In some cases these
initiatives have been considered as background elements, providing useful know-how, in other cases they have
been directly linked to the protocol as complementary initiatives.

5.1 Biomass Trade Centre 2 Project
Biomass Trade Centre 2 Project is a project supported by the Intelligent Energy Europe Programme with a
special emphasis on quality control and sustainability criteria through the whole production chain, aiming to
increase the use of biomass products on the market.
Specifically, project partners have developed the following tools:
•

Quality control and quality assurance (QA/QC) system that will help guarantee the quality of solid
biofuel through the whole supply chain, from the point of origin to the delivery of the solid biofuel and
provide adequate confidence. With a proper quality assurance procedure and specification of origin and
source (i.e. type of biofuel) in the whole production chain, it is possible to reduce or eliminate the
parameters that need analysing. Additional information is provided in Chapter 7 below;

•

Guidelines for sustainability assessment of short energy wood supply chains, that defines a set of
principles, criteria and requirements to promote and measure sustainability of the energy wood supply
chain, according to economic, environmental and social aspects. Guidelines define a ranking system for
monitoring performances of different supply chains, allowing the labelling of products.

•

Further information available at: www.biomasstradecentre2.eu

5.2 Biomasud Project
Biomasud is an Interreg Project aiming to promote the development of a market for biomass for energy
in the Mediterranean area, with special emphasis on sustainability issues. In the context of this project, a
Handbook for the quality label of domestic solid biofuels was made that defines quality requirements,
sustainability criteria and a traceability system for different types of solid biomass from the SUDOE (Spain,
South of France and Portugal) region, i.e.: wood pellets, wood chips, olive stones, pine nut shells, almond
shells, chopped pine cones, hazelnut shells and blends of the above-cited biomasses.
Further information available at: www.biomasud.eu/es

5.3 Wood Fuel Quality assurance (WFQA)
The Wood Fuel Quality Assurance (WFQA) scheme is a system developed in Ireland under SolidStandards
project co-funded by the Intelligent Energy Europe Programme. WFQA defines a quality system for solid
biomass production and sustainability criteria that certify products are sourced sustainably and in compliance
with EU Timber Regulation requirements, ensuring full traceability back to source. The system has defined a
set of documents, including a Sustainability and Standardisation Guidebook.
Further information available at: www.wfqa.org and www.solidstandards.eu
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5.4 BioGrace II Project
BioGrace-II project, co-founded within the Intelligent Energy Europe Programme, aims to harmonise
calculations of greenhouse gas (GHG) emissions for electricity, heat and cooling from biomass throughout the
European Union. Within the project a GHG calculation tool and other tools for the management of biomass
supply chains according to sustainability criteria have been developed.
Further information available at: http://biograce.net/biograce2/
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Traceability protocol

In the present Chapter the methodology adopted for the development of the traceability protocol as well as
the contents of the protocol itself are briefly presented.

6.1 Protocol development process and methodology
Figure 1: below describes the steps of the process undertaken for developing the protocol.

Figure 1: Protocol development process and methodology

The general common methodology has been developed by FLA with the support of its technical experts: Etifor
and S.G.S. and discussed with project partners involved in the Pilot Action. Once the methodology has been
agreed upon, background documents have been collected and analysed, in order to build up a robust
background for drafting the protocol. Background documents included: (i) normative references (e.g.
Directive 2009/28/EC and Regulation (EU) 995/2010); (ii) technical norms and standards (e.g. EN 14961-1:2010
and FSC-STD-40-004); and (iii) best practices from other experiences/projects at European level (see Chapter 5
above). Then three different drafts of the protocol were developed and circulated among project partners for
discussion and comments. After each round the protocol was revised and improved by including suggested
comments and inputs. The consultation phase took place by means of both e-mail rounds and Skype meetings.
This consultation phase took about 7 months, from December 2012 (1st draft) to September 2013 (6th draft).
The protocol was tested in the field, by involving forest companies in Italy (Sicily), Slovenia and Spain
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(Catalonia). Results from field tests and additional comments from different stakeholders were than collected
and used as inputs for a final wrap-up session to finalise the protocol.

6.2 The protocol: structure and contents
6.2.1 A. Objectives and scope
The protocol is intended to promote the principles and technical requirements for the traceability of forestry
biomass through the entire supply chain, i.e. from supply of raw materials to the final delivery point. By
promoting traceability the Protocol wishes to contribute to the promotion of responsible use of forest
resources for energy purposes.
For the purposes of the protocol, a forestry biomass supply chain consists of the following four main stages:
•

Source of forestry biomass classified according to structure of origin and sources as defined in EN 149611 (see Annex 1 for details);

•

Biomass processing (chipping, milling, cutting, production of pellets);

•

Intermediate transport and/or storage of the forestry biomass;

•

Delivery point (e.g. thermal power plant).

The supply chain includes all the parties (i.e. organisations), material flows and services that contribute
to the production, storage and transport of forestry biomass.

6.2.2 B. Structure
The protocol is structured into three main sections:
•

Introduction, which provides general information about the nature, aims, scope and structure
of the document as well as key terms and definitions;

•

Part 1 – Requirements for organisations operating in the forestry biomass supply chain. Requirements
include: (i) traceability requirements; and (ii) additional requirements;

•

Part 2 – Auditing requirements and procedures, which includes rules to be followed by independent
bodies in charge of controlling the implementation of the present Protocol.

The document is complemented by five Annexes:
•

Annex 1 – Structure of wood biomass origin and sources according to EN 14961-1;

•

Annex 2 – Summary of requirements for social/environmental sustainability;

•

Annex 3 – Moisture estimation;

•

Annex 4 – Tracking system;

•

Annex 5 – Audit check-list (informative).

Additional documents developed for the purposes of the protocol include an Audit Report form and a general
estimation of costs for the implementation of the protocol.
Although recommended, third party independent audits and certification are not compulsory for complying
with the Protocol. The document in fact provides a common framework of requirements/rules and best
practices that may be implemented by enterprises under the control of specific bodies that may vary
depending on the case/region. The choice of avoiding compulsory audits and certification derives from the
need to take into consideration the characteristics and limiting factors (human, financial and technical
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resources) that may affect
EU Recommendation 2003/361.

small

and medium-sized

enterprises

(SMEs)

as

defined

by

Moreover, the Protocol builds on existing experiences and initiatives in the biomass sector and aims to get as
much integrated as possible with existing best practices. In particular, reference is made to the following
documents developed within Biomass Trade Centre 2 project (see Chapter 5) (Figure 2):
•

Quality assurance and quality control (QA/QC) system/procedures; and

•

Guidelines for sustainability assessment of short energy-wood supply chains (Annex 2).

Figure 2: Traceability protocol and links with existing initiatives

6.2.3 C. Contents (in brief)
The protocol includes the following sets of requirements:
•

Quality system requirements: they include typical system requirements, such as the existence
and implementation of procedure, the definition on roles and responsibilities within the organisation,
the performing of training and records;

•

Technical requirements for traceability: they allow performing traceability along the supply chain, with
special reference to identification on receipt and delivery;

•

Additional requirements: they include additional requirements defined according to different stages
along the supply chain. In particular additional requirements for biomass sources imply compliance with
requirements define by Regulation (EU) 995/2010. Additional requirements have been defined also for
storage and transport phases, where special attention shall be paid to the risk due to the possible
transmission of diseases, pests and fires during storage and biomass contamination during transport.
Finally further requirements have been defined for the delivery point, that should be the repository of
copies of all documents and information that are relevant for traceability along the entire supply chain
and allow the monitoring of biomass flows.

•

Specific requirements: for the performing of audits, including: training and qualification needs for
auditors, sampling guidelines, instructions on the definition of non-compliances, and references for
reporting.
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Quality assurance and quality control
7.1 Introduction

The presented QA/QC system was prepared within the framework of EU project: ‘BiomassTradeCentre II’
(IEE/10/115/SI2.591387, financed under EU program Intelligent Energy Europe). Here only a short summary
of the system is presented. The description of the system in different languages can be found on the project
website: www.biomasstradecentre2.eu.
The presented system is designed for small biomass producers and suppliers based on the relevant parts of the
CEN standards (EN) and technical reports (CEN/TR). For small scale producers it is difficult and rather
impractical or unrealistic, to implement a full-scale QA/QC system. This is mainly related to high costs for
laboratory testing and auditing. The quality assurance system should be simple, causing minimal additional
bureaucracy and support regimes for costs reductions.
For producers who sell less than 1 000 ton/year, a simplified approach can be proposed. It is possible to ensure
that the most important parameters are properly tested and declared, and the system can be expanded and
improved to meet further requirements.
Fuel quality assurance of the supply/production chain and quality control of solid biofuel ensure traceability
and gives confidence to the customer that all processes in the supply chain are under control. The main
procedures which have to be established cover the core areas of traceability, production requirements and
product declaration. Using the proposed structure and methodology of QA/QC assures the existence of
traceability, proper control over factors that influence fuel quality and provides end users with confidence in
fuel quality.
The recommendations in this part are focused on solid biofuels originating from woody biomass and can be
used by all operators/customers in the supply chain within the scope of standard EN 15234. The relevant core
CEN standards and technical reports are:
•

EN 14588:2010, Solid biofuels – Terminology, definitions and descriptions

•

EN 14961-1:2010, Solid biofuels – Fuel specification and classes – Part 1: General requirements

•

EN 15234-1:2011, Solid biofuels – Fuel quality assurance – Part 1: General requirements

•

CEN/TR 15569:2009 – Solid biofuels – A guide for a quality assurance system

7.2 Objective and scope of solid biofuel quality assurance system
The application and common use of standards is required to create a more dynamic and sustainable EU market
for solid biofuels and an optimization of interactions between fuel-producers, suppliers and end users
(Langheinrich, Kaltschmitt 2006). End-user requirements about quality can vary considerably. Two types of
end-users of solid biofuel can be distinguished:
•

Small-scale end-users where high-grade fuels with narrow fuel specifications are required.

•

Large-scale end-users with appropriately designed, fuel-flexible combustion plants, where low-cost raw
materials with broader fuel specifications are required only.

The scope of the implementation of QA/QC is defined in EN 15234. The relation between supply chain and
quality assurance systems coverage is schematised in Figure 3.
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Figure 3: Solid biofuel supply chain (modified from EN 15234)

The objective of the quality assurance systems implementation is to enable proper and cost efficient trading
of solid biofuels in the European market. This way the end consumer can rely on the quality of solid biofuel
used and also producers are able to optimize, control and produce a product according to market demand.

7.3 QA/QC measures
An important part of QA/QC is mandatory documentation which covers, according to EN 15234, the following
broad expert areas:
•

Traceability of raw material

•

Production requirements

•

Transportation, handling and storage after production

•

Final fuel specification

7.4 Traceability
In general, all operators in the supply chain are responsible for ensuring traceability of the origin and source of
the material delivered to them. To ensure proper traceability the origin and source should be clearly identified.
Table 1 in EN 14961-1 provides a structured classification regarding the origin and source (see Annex 1 of
traceability protocol for a more detailed structure). Detailed information in product declarations/specifications
about sources, origin and location (country/sub-national level) is valuable for declaring wood properties by
means of typical values according to type of raw material.
Production requirements
The requirements of a QA/QC system significantly depend on the complexity of the production process
and the requirements for solid biofuels. These factors lead to different scales of necessary measures applied
and different levels of detail in documentation. Introduction of mandatory requirements for the production
process should be implemented in a cost efficient way with the aim not to pose unnecessary burdens on
producers.
The methodology for implementation of a QA/QC system in the production process is comprised of six steps:
1

Specification for the biofuels.

2

Documentation of steps in the production chain.

3

Analysis of factors influencing fuel quality and company performance.

4

Identification and documentation of Critical Control Points (CCP).

5

Selection of proper measures to give confidence to customers.

6

Establishment and documentation for separate handling of nonconforming materials and solid biofuels.
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Defining the specifications for biofuels
This is an initial step, which has influence on further decisions about equipment, raw material selection and
production sites. Specifications can be influenced by market demand, customer specifications and operator
equipment limitations.
According to specifications of solid biofuels key properties are determined. Selected key properties should
take into account standard EN 14961, legal regulations and possible effects of blending and mixing during the
production of solid biofuels.
Example: Wood chip producer signed a contract with a power/heating plant to deliver wood chips with
moisture content less than 40% (M40) and ash content below 1.5% (A1.5). These two parameters present
the key properties, which are controlled regularly by the producer to ensure the suitability of the product.

Documentation of steps in the production chain
The process chain should be presented using a flow diagram. Additionally the allocation of responsibilities
should be assessed. A positive effect on trading is also provided by documentation of management issues
related to production and trade of solid biofuels.
Example: All process steps should be documented; in case of wood chips production the first step is raw
material reception, followed by wood chip production, storage, loading and transport.

Analysis of factors influencing fuel quality and company performance
Factors, which determine the quality of biofuels and the performance of the operator, could be divided into:
Example:
a) Preliminary inspection of fuel sources and checking the incoming material in order to establish suitability of
raw material (e.g. control of raw material on contamination).
b) Factors related to storage and processing of raw material which influence the achievement and
maintenance of fuel properties (e.g. storage places and transport places should be checked regularly to avoid
contaminations).
c) Human resources (knowledge, competence and qualification of employees).

Identification and documentation of Critical Control Points (CCP)
Relevant supply chain’s critical control points (CCP) should be identified. CCPs should be selected based on
their ease of assessment and on their relevance to ensuring quality control and improvement. At selected CCPs
proper checking is established either by visual inspection, sampling and testing or instrumental control. CCP
should be monitored according to a predefined frequency and predefined values. Monitoring should maximise
the relation between costs and benefits and be fully incorporated in the QA/QC system.
Example: CCP can be set at the reception of raw material, where visual or sensory control can be
performed, for instance a quick inspection of impurities adhered on the surface of logs. At this point it can
be determined whether the feedstock meets the required properties and can be rejected, if necessity.

15

Selection of proper measures to give confidence to customers
Customer confidence can be achieved through selected implemented measures. These measures are:
•

Allocation of responsibilities

•

Training of staff

•

Work instructions

•

Establishment of quality control measures (testing, monitoring, recording)

•

Proper documentation of processes and test results

•

System of procedure for complaints

Establishment and documentation for separate handling of nonconforming materials and solid biofuels
Non-conforming material shall be physically separated at any stage of the production process. In case of
non-conforming solid biofuel additional measures could be applied, such as sieving in case of wood chip
oversize. Non-conforming biofuel can also be used in other applications, where lower properties are
acceptable.
Example: A qualified employee can be appointed to manage the production line as well as the
quality of the produced wood chips. In addition he is also responsible for the training of the
staff and allocation of responsibilities.

Transportation, handling and storage
Proper storage, handling and transportation are influencing factors for the final quality of wood fuel. The
procedures for these operations should be documented and are a part of the documented QA/QC system.
Reasonable care in transportation, storage and handling of the solid biofuels lower the probability of quality
losses. At the same time these measures give the costumer confidence that the biofuels will maintain their
agreed quality level.
Factors, which require attention, are (based on EN 15234-1):
•

Weather and climatic conditions (e.g. moisture)

•

Storage size, construction and conditions

•

Possible contamination

•

Suitability and cleanliness of equipment

•

Effects of transportation on solid biofuels (amount of dust, mechanical durability …)

•

Professional skills of personnel
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Fuel analysis and specification
The solid biofuel properties should be specified in the product declaration following the requirements in the
appropriate parts of the EN 14961 series of standards. It is important to emphasise that the whole
responsibility for correct and accurate information is on the producer’s/supplier’s side, regardless of the
method used.
Measures for determination of values for solid biofuels are:
•

Using typical values (e.g. annexes in EN 14961-1)

•

Calculation of properties using typical values and other information (e.g. structure of sources, mixture of
tree species…)

•

Carrying-out an analysis either by simplified methods or by reference methods as stated in relevant
standards.

In case of laboratory tests the sampling methods, sample handling and properties determination should be
executed according to relevant EN standards.

Product declaration of fuel quality and labelling
Product declarations should be issued regardless of the state of the final product (bulk or in packaging). When
the final product is packed, the declaration should be labelled on the product (so called ‘on-product labelling’).
Bulk loads should be accompanied by dockets detailing the quality parameters. Product declarations should be
issued for each delivery lot regardless of the form traded. The minimum required information on product fuel
quality in a declaration includes (based on EN 15234-1):
•

Supplier

•

Traded form

•

Origin and source

•

Country/countries (location) of origin

•

Specification of properties (according to the relevant part of EN 14961)

•

Chemically treated material (yes/no)

•

Signature, date

8

Guidelines to preserve biodiversity and soils
8.1 Biodiversity guidelines

At present, as a result of anthropogenic pressure that has been carried out over the years on the territory, the
representation of natural habitats is very low, limiting it to inhospitable areas and difficult access areas. Today,
the landscapes reveal mostly a weak general condition in the environment, being more evident in monotonous
ways, more intensive use, where there is existing biological imbalance. The forest areas are assumed now to
be the least disturbed areas, where the action of man is less present, becoming so often in preferred habitats
for many species of different biological groups.
The main environmental impact generating activities are grouped into the following phases: cutting and
biomass collection and transportation of the cut biomass.
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The activities in each of the stages are as follows:
•

The cutting of the biomass;

•

Open access;

•

Installation of storage yards and parks;

•

Cut neckline and vegetation.

•

The process of collecting the cut biomass:

•

Logging to side parks;

•

Transport for primary or final destination park.

The main effects are due to the alteration or destruction of vegetation by cutting woody plants, trees and
shrubs, resulting in the disruption and alteration of plant communities. These allocations will always have
negative consequences and take on more meaning when they arise in forested units identified as sensitive.

Residual forest biomass – activities
Residual forest biomass harvest activities involve the following actions:
• Cutting of trees and shrubs;
•

Collecting and stacking wood waste;

•

Removal of crop residues for deposit.

The activities of cutting and disbranching should be limited to the minimum area for obtaining a necessary
amount of biomass. Operating in sensitive habitats must always be included, giving preference to intervene in
areas colonized by eucalyptus without conservation value. The interventions should preferably take place
outside of the breeding season of the species identified (spring/early summer). This prevents the destruction
or disruption that often puts into question the viability of the new generations.

Impacts on the fauna
The conservation of different habitats is closely dependent on the existing biocenosis. It’s important to divide
the habitats in sensitivity classes, where it potentiates the occurrence of impacts with greater meaning.
Among these, it is important to highlight the watercourses and associated vegetation. It is important to adhere
strictly to the minimization measures, avoiding significant direct or indirect impact on the habitats and species.
•

The possibility of occurrence of certain phenomena of desertion and abandonment of nests of chicks (in
birds) that may be more or less severe depending on the period, in which operations are conducted.

•

For reptiles and amphibians, rather than disruption, it is anticipated that individuals will die due to
accidents, such as trampling, crushing, etc. Being a less mobile species, the remoteness of the
intervention sites will be more difficult, predicting the death of some. Areas most affected by this will be
the low scrub (habitat commonly used by reptiles) and riparian vegetation (used by amphibians), where
the chances of accidents will be great. In other groupings the loss by trampling or crushing may also
occur, however it is less predictable.

•

In other groups, and always with the highest incidence in the most sensitive spots, the exclusion of some
sensitive species can occur, which shall come back later, when final disruption might occur. It will be timelimited and of low impact.
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•

Discontinuity in habitat will occur differently depending on the type of existence covered. In locations
with predominance of the tree layer the discontinuity is less sensitive, not necessarily causing a negative
impact to faunal communities.

In conclusion, even though it is expected that the forest unit most affected by the cuts in the production of
biomass could be eucalyptus, this fact will not translate into a significant impact. If the need arises to affect a
sensitive habitat, the actions shall be conducted in restricted and localized manner, with the assumption that
the damages will be somewhat intensive and the intervention unit will be small.

Summary of impacts
Are impacts to be expected only during the cutting phase and extraction of residual forest biomass? At this
stage, the removal of vegetation caused by cutting or grinding to the required access points, such as shipyard
facility areas and areas of intervention, will cause immediate loss of a representative part of the habitat, but
also the loss of elements of the environment, where the change can affect other factors in the physical and
biological environment.

Environmental impact assessment
The environmental impact caused by the extraction of residual forest biomass corresponds to the following
criteria:
•

Character: It is considered that an impact can be beneficial or harmful, depending on the increase or
decrease of the quality and quantity of environmental factors, as well as socioeconomic and cultural
factors.

•

Magnitude: This is considered to be low, medium or high. The magnitude is low, when the environmental
factor is affected in a relatively low amount over the entire area of influence; average, when the amount
of affected environmental factor is significant with respect to the amount present in the affected area;
high, when the affected quantity is greater than the unaffected quantity.

•

Extension refers to the spatial area of influence of impact: Local extension is considered only, if it affects a
specific area; (I) Sub-regional extension, if wider area is affected, (II) Regional extension, if most of the
area is affected.

•

Instant refers to the moment, when the effects of impact start: i.e. (I) the medium term (1-5 years) and
(II) long term (over 5 years).

•

Persistence is the duration of the impact effect, and can be classified as sporadic (may possibly occur in an
instant, after the action starts), temporary and permanent.

•

Reversibility, expresses the possibility to annul the effects of impact (once the action that caused the
impact ceases, or through mitigating measures).

Generally the impacts during the cutting and extraction of residual forest biomass are of high, medium and low
magnitude, of local extension, immediate, temporary and reversible in the medium-term framework. The
negative impacts on flora and vegetation assume greater significance, when the effects arise on the riparian
vegetation, when they involve cutting individuals of Quercus suber and Quercus rotundifolia, involve areas of
regenerating scrub or when the clearing occurs in the low scrub vegetation period of Centaurea fraylensis
species, which destroys the individuals (in a study case in Portugal). The magnitude of the impact depends on
the size of the habitat area affected directly/indirectly, it is assumingly high, when the affected quantity is
greater than the quantity unaffected. In terms of fauna, expected impacts are of low magnitude, local,
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immediate, temporary and reversible in the medium-term framework. We must emphasize the disturbance of
the nesting birds, the mortality caused by trampling and crushing in reptiles and amphibians, the removal or
the disruption of some sensitive species and loss of diversity through simplification of habitat structure.

Minimizing measures
It is proposed that:
1

First, the volume of biomass needed is estimated for the smooth operation of the plant;

2

A forest management plan is developed, which contemplates the representativeness of different species,
as well as their productivity;

3

Knowledge of the energy rate of the different species is attained;

4

A plan for the management of natural habitats is developed, so that, i.e. the elimination of exotic species
(Acacia sp.) can be intervened in without causing negative impacts, if necessary.

The maintenance of existing and construction of new access points must be made in a manner that enables
vegetation cleaning, soil pickling or vegetation cutting of no more than 5 m. The rails should be marked with
flags or colourful ribbons and all movement off the rails should be prohibited. In areas identified with greater
sensitivity, the route of access should be made to avoid cutting down trees and clearing vegetation should be
minimized.
The yards should be located on flat platforms and along the highways. The excesses of land resulting
from the construction of the platforms of the yards should be placed in deposits located in flat areas. The
slope of the slope deposits should not exceed 2H: 1V. The topsoil resulting from stripping of the shipyard
platform should be placed in proper and secure deposits with impermeable covers, or seeding, for later use. In
the implementation of the yards, platform should be taken with a network of peripheral drainage, consisting
of drainage ditches, lined up the slope of ditches exceed 2%. The discharge of peripheral drainage network will
be made to the existing water lines. The areas of the shipyards should be closed or at least bounded with
visible marks (flags or coloured tape). Yards shall have septic tank and produced solid waste should be
collected by cleaning, to avoid soil contamination.
In the case of storage of fuels/oils, the storage area and the area of parking of vehicles need to be drained into
a retention basin, sealed and isolated from the natural drainage network, in order to prevent accidental oil
spills and fuel from reaching the network of natural drainage.
In case of intervention in sensitive habitats, one of the following techniques of deforestation and land clearing
should be adopted:
Technique 1. Should be used in areas of lower biophysical sensitivity taking into account the risk of erosion.
When interfering in a particular unit the affected area should never be more than half of the habitat area. This
intervention also should not take place continuously, it should be held on tracks respecting the contours. In
these areas, all trees and shrubs will be cut mechanically or manually, unless the individuals are identified for
protection.
Technique 2. Should also be used in areas of lower biophysical sensitivity and areas of higher risk of erosion.
The affected area should never exceed 30% and the intervention must be taken along the tracks respecting the
contours. It is used in areas with high slope and the outlying areas of watercourses. Coir must be used to
protect the root system of trees that are cut in order to reduce the risk of erosion.
When using mechanical equipment, light machinery should be used. The waste must be removed and
transported with the necessary care to avoid damage to the areas that were not intervened in, and through a
single access route to the site of work. All movements of machinery shall be made through the said access
route.
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Technique 3. Should be used in sensitive areas, where cutting vegetation has a significant impact, particularly
along the water lines in areas of high slope or adjacent to areas of high sensitivity. Only manual cutting of the
trees and shrubs identified is allowed. Only light machinery should be used that is reserved exclusively for
cutting and extracting the waste and is compatible with the size of the access routes.
These techniques of deforestation and land clearing allow the protection of different floristic units and soil,
minimizing the effect of structural simplification of the habitat and consequently the loss of diversity in
different groups of fauna present. The adoption of these techniques, the level of the layers, also intends to
enhance the effect of edge, which we believe can contribute to an increase in biodiversity.
The plant residues resulting from operations should be stacked in locations accessible for transport to storage
facilities. The areas intended to be deforested should be correctly identified (using visible marks, e.g. with
coloured tape), allowing the verification of the intervention area at any time. Trees and shrubs cannot be cut
or damaged beyond the marked boundaries and equipment cannot be operated beyond those limits without
permission.
The existence of large communities, especially those associated with watercourses and riparian vegetation
requires intervention, if monitoring is conducted for this ecosystem of the different communities that colonize
it. A characterization should be done before an intervention, noting the slightest disturbance of reference
areas. This characterization should be compared with the monitoring performed after the disturbance. The
obtained information will be used to benchmark the rules previously established, contributing to a better
management of the intervention areas.

8.2 Soil guidelines
The concept of Soil Quality emerged and has evolved throughout the 1990s as a consequence of awareness, at
a global level, of the soil as a resource, on the sustainable land use based on a holistic approach highlighting
that sustainable soil management requires more than the control of soil erosion (Karlen et al., 2003a, 2008).
Excellent reviews on the subject can be found on Karlen et al. (2003b, 2008) and Kinyangi (2007). Soil quality
has been defined and approved for the first time by the Soil Science Society of America Ad Hoc Committee on
Soil Quality (S-581) as ‘the capacity of a reference soil to function, within natural or managed ecosystem
boundaries, to sustain plant and animal productivity, maintain or enhance water and air quality, and support
human health and habitation’ Kinyangi (2007). According to Karlen et al. (2003a) Soil Quality is related to soil
function, and periodic assessment is needed to identify the condition of soil resources at all scales. Soil
characteristics can be an excellent tool to assess soil quality and they should be evaluated and monitored
before and after human intervention. The important baseline is the condition or quality of the soil resource,
when the first measurements are made, and the assessment is the trend in response to subsequent soil
management decisions. Measurements over time will show whether the practices being used are causing the
indicators to improve, decline, or remain stable (Karlen et al., 2008).
This can be done with equal or differential weighting for the various indicators depending upon the relative
importance of the soil functions for which they are being measured. Indicators for assessing soil quality will
vary according to the location and soil type.
Indicators of physical, chemical and biological nature are mainly used (Karlen et al., 2003; Kinyangi, 2007). In
general, appropriate soil quality indicators should be: easy to assess; able to measure changes in soil function
both at plot and landscape scales; able to measure changes in soil function; assessed in time to make
management decisions; accessible to many farmers; sensitive to variations in agro-ecological zone;
representative of physical, biological or chemical properties of soil; assessed by both qualitative and/or
quantitative approaches (Kinyangi, 2007).
Indicators of physical nature include soil structure, depth of soil and roots, infiltration and bulk density, and
water holding capacity. Chemical indicators include: pH, electric conductivity, nitrogen (total and/or mineral),
extractable phosphorous and potassium, organic matter, cation-exchange capacity and exchangeable cations.
The biological indicators can comprise: microbial biomass carbon and nitrogen, potential mineralized nitrogen
and soil respiration (Karlen et al., 1998; Friedman et al., 2001).
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To assess the quality of the soils of the Concelho de Monchique (Portugal) mainly used indicators were of
chemical nature and some were of physical nature.

Monitoring of soil quality
Based on the evaluation made during the field work and on the interpretation of the analytical results
obtained for the soil samples collected during October 2013 (Intercalary Report, Abreu, 2014), some key soil
properties were considered sensitive to change in soil functions as a consequence of the forest biomass
harvesting and extraction. The most important characteristics that should be considered for the monitoring of
the soil quality are the following:

- Soil organic matter: Soil organic matter status is influenced by management practices, such as tillage intensity
and crop residue management. Soil organic matter is directly related to soil health. The organic matter content
of the soil allows a quick and qualitative way of estimating the soil fertility (cycling and supplying essential
plant nutrients (especially N, P, and S)), the structure and stability, nutrients retention, water retention
capacity and susceptibility to soil erosion. Soil organic matter also promotes the microbial activity of the soil
contributing to soil quality.

- Soil pH: Soil pH can affect nutrient availability (e.g. P and Zn) and toxicities (e.g. Al or Mn) and deficiencies
(e.g. Mn, Fe, and Zn), ammonification and nitrification processes, microbial habitat, and plant root growth and
development.

- Mineral (or total) nitrogen and extractable phosphorous and potassium. These data are important because of
their role in supporting plant growth, but must also be monitored because of the potential for nitrogen and
phosphorous loss.

- Particle size distribution: Fraction > 2 mm and fraction < 2 mm. These data will give an indication on the loss
of soil fine particles (mainly clay and silt) by soil erosion. These soil fractions are most reactive and responsible
for the nutrients adsorption. It is also advised to monitor, as complimentary indicators:

- The particle size distribution within fraction < 2 mm, and:
- The cation-exchange capacity (CEC), exchangeable cations and the percentage of saturation of the
exchangeable complex. In the analysed soils of the Concelho de Monchique (Portugal) it was noticed that soils
are clearly unsaturated (Intercalary Report, Abreu, 2014), which can indicate a tendency to the loss of
nutrients, such as magnesium, calcium and sodium. It should also be pointed out that the analysed soils show
a low content of manganese, and the ratio Ca/Mg in acid soils (soils developed on syenite) present values
higher than four, which indicate unfavourable conditions for plant nutrition concerning this nutrient.
The particle size distribution within fraction < 2 mm gives the quantitative information about the potential clay
and silt loss by erosion processes.

8.3 Guidelines for forest management
Degradation of soil quality in the forest areas after the biomass harvesting and extraction is mainly related to:
(1) The triggering and/or the increase of the erosion processes, leading to the loss of fine particles (clay, silt) of
the soil and organic matter or even to the total loss of the first layers of the soil (arable soil), especially in areas
with very thin soils associated with steep slopes;
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(2) Increase of the organic matter mineralization rate due to soil exposure to direct solar radiation and water
evaporation, which in conditions of the Mediterranean climate represent adverse conditions for the organic
matter conservation;
(3) Loss of nutrients by leaching.
Organic matter is a key factor for the improvement of the physical characteristics of the soil, promoting
particle aggregation and improving soil structure and porosity. These characteristics promote a better aeration
and water infiltration capacity. In addition, the organic matter increases the water holding capacity of the soil
and improves the soil fertility by providing nutrients (e.g. nitrogen, phosphorous and sulphur) to plants.
The vegetation cover, in the areas of the Concelho de Monchique (Portugal), plays an important role in the soil
quality conservation and improvement.
•

The total removal of the biomass is not at all advisable in areas used for eucalyptus production or areas
with bushes. In the eucalyptus areas, the cut thinner branches should be left on the soil surface to ensure
its coverage, decreasing soil erosion, avoiding the organic matter degradation and allowing the return of
some nutrients to the soil.

•

In the eucalyptus areas, the shrubs should be correctly managed and preserved. Shrubs and herbaceous
plants will also contribute to the pedogenesis processes, particularly in very shallow and incipient soils
developed on schists and greywackes and contribute to the increase of the organic matter in soil.

•

Total removal of vegetation should be avoided in the areas under bushes, particularly in the more sloping
areas and also in the soils of the plots classified as Ars, occurring between outcrops of syenite. In these
areas the soil may be entirely lost leading to a degraded landscape with syenite outcrops, where
vegetation cannot grow.

•

The use of heavy machinery should be done with caution, particularly in the soils with fine texture (soils
derived from schists and greywackes). The use of heavy machinery may lead to soil compaction and the
consequent decrease in the soil porosity and the runoff increase. However, the coarse fraction is very
significant in these soils, which could be a factor in minimizing these degradation processes.

The management of the forest biomass harvested from the majority of the areas of the Concelho de
Monchique must be done very carefully since that is the only way to enable the conservation of the two
natural resources critical to the ecosystems: soil and water.

8.4 Methodologies
General guidelines on soil sampling
Soil samples should be collected in homogeneous areas. If the area presents some heterogeneity (e.g.
differences in the soil colour, different patches of vegetation) it should be subdivided in order to obtain plots
approximately homogeneous.
Samples should be collected at approximately the same time of the year, from year to year, and under similar
soil moisture conditions. Samples should be taken from representative areas of the field; non-representative
areas, such as those of field borders and spots close to a road, should be avoided.
Composite soil samples should be collected in each area. The composite soil sample should be made by mixing
a number of sub-samples (each approximately of the same volume). The number of sub-samples should be
representative of the area (a number between 10 and 15 is considered representative of the majority of the
forest plots, depending on the area and land use, 20 sub-samples can be considered). The plot should be
covered in a zigzag manner collecting samples randomly along the pathway. At each point, sampling should be
done as follows:
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1

Remove vegetation, stones or litter from the soil;

2

With a hand hoe dig a hole about 20 cm deep;

3

Collect the same volume of soil in each pit from the depth of 0–15 cm;

4

Place the sub-samples collected at each point in a container (e.g. a plastic bucket). In the container, the
collected sub-samples should be mixed well in order to obtain a representative and homogeneous sample
of the area, and 2-3 kg of the soil should be separated and packed into plastic bags, which are clearly
identified.

Soil samples should be kept in closed plastic bags correctly labelled with waterproof pen until delivery to the
laboratory for analysis. Two card tags written with pencil must be included in the bag. The identification of the
sample, as well as the date and depth of sampling must be indicated on the label.

Analytical methodologies
The soil samples are air-dried and homogenized. A representative fraction of each sample (~500 g) is weighted
and sieved through a sieve the size of 2 mm. The two obtained sub-samples are weighted in order to quantify
both fractions (< 2 mm and > 2 mm).
Fraction of < 2 mm is used for soil analysis following the methodologies:
•

Soil organic matter:

Soil organic matter (OM) is obtained by calculation from the concentration of soil organic carbon (OC) by
multiplying by the factor 1.724 (assuming that the OM contains about 58% carbon) (OM=OC×1.724) (Brady
and Weil, 2008).
For the organic carbon quantification, one of the two methodologies can be followed:
1

Potassium dichromate oxidation (Póvoas and Barral, 1992);

2

Difference between the concentration of the total carbon, determined by combustion followed by CO2
detection by IV, and the concentration of the inorganic carbon determined by acid digestion followed by
detection of CO2 by IV.

•

Soil pH

Soil pH is measured in a water suspension (1:2.5, m/V) (Póvoas and Barral, 1992).
•

Mineral (or total) nitrogen and extractable phosphorous and potassium

Total nitrogen is quantified by Kjeldahl method and the mineral fraction of nitrogen (N-NH4 and N-NO3) in the
soil extracted with KCl and quantified by UV/VIS-Molecular Absorption spectrometry (Bremmer and Mulvaney,
1982; Póvoas and Barral, 1992).
Extractable phosphorous and potassium analysed by Egner–Riehm method (Égner et al., 1960).
•

Particle size distribution: Fraction > 2 mm and fraction < 2 mm.

By dry sieving (sieve = 2 mm) and weighing of both fractions.
•

Particle size distribution within fraction < 2 mm

Particle size distribution is evaluated by sieving and sedimentation following Stokes law (Póvoas and Barral,
1992).
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•

Cation-exchange capacity (CEC), exchangeable cations and the percentage of saturation of the
exchangeable complex. Cation exchange capacity (CEC) and exchangeable cations are analysed by 1 mol/L
ammonium acetate at pH 7 (Póvoas and Barral, 1992).

8.5 Critical and limited values for the implementation of conservation measures
The definition of the soil quality standards to assess environmental impact generated by cultural practices
used on the management of forest areas of the Concelho de Monchique (Portugal) related to the harvesting
and extraction of the forest biomass are a main challenge, and should be practical and useful for the forest
managers. The classifications of the indicators for the evaluation of the soil quality are given in Table 1.

Table 1: Classification of the indicators for the evaluation of soil quality (adapted from De Varennes (2003), LQARS
(2000) and Kinyangi (2007))

The values for the indicators below which conservation measures should be implemented in the forest and
shrub areas of the Concelho de Monchique (Portugal), where soils were collected and analysed for this project,
in order to maintain the medium conditions for soil quality and biomass production are given in Table 2. The
limit values, for the studied soils, were achieved based on values presented in Table 1, together with the
interpretation of the data obtained by the physical and chemical analysis of the collected soils (Intercalary
Report, Abreu, 2014).
The limit value for each indicator is the maximum level below which intervention measures should be
implemented in order to maintain soil quality. The critical value for each indicator indicates that strong
intervention measures must be implemented in order to recover soil quality.
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Table 2: Limit and critical values of the indicators for the implementation of the measures in order to maintain or
recover soil quality for soils developed on syenites and on the schist/greywacke complex.

9

Field tests

The protocol has been tested in the field by three project partners, namely the Slovenian Forestry Institute
(SFI), the Forest Sciences Centre of Catalonia (CTFC) and FLA/Sicily Region. A summary of results from the tests
is reported in the following paragraphs.

9.1 Field test: SFI
Introduction
The main goal of the described action was to prepare a common documentation for the implementation of a
quality assurance and quality control (QA/QC) system for small scale producers of wood chips in Slovenia. The
documentation was prepared based on the QA/QC described in Chapter 7 of this document and should
contain the following points:
1

Description of current situation in the selected company
•

Description of the supply, production and delivery chain in the company

•

Analysis of wood fuel quality before implementation of QA/QC system

•

Analysis of factors influencing fuel quality in the company

2

Specification of wood fuels (wood chips) quality in the company

3

Selection of proper measures to ensure the specified wood fuel quality

4

•

Traceability of wood fuels

•

Production procedure requirements
Implementation documentation
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Supply, production and delivery chain of wood chip producers
The supply chains of all solid biofuels contain one or more processes. Each of the process can be carried out by
one company or several subcontractors. The supply chain can be divided into three parts; (I) raw material
supply, (II) production process and (III) distribution of wood chips, whereby the understanding of relationships
among them is crucial. QA/QC measures can be specified for each part of the supply chain.

Raw material supply (traceability)
Raw material for wood chips production can be supplied from numerous different sources. Origin and source
of raw material for wood chips production are classified according to the standard EN 14961-1:2010. The three
main categories of woody biomass are (I) forest, plantation and other virgin wood, (II) by-products and
residues from wood processing industry and (III) used wood. Detailed information in product
declarations/specifications about sources, origin and location (country/sub-national level) is valuable
for declaring wood properties by means of typical values according to type of raw material. Based on the
information about the origin and source of raw material specific properties of the end product (wood chips)
can be estimated, e.g. if the raw material contains a higher share of bark, consequently the ash continent will
also be higher.
A declaration of origin and source of raw material should be prepared; the document should contain at least
the following data:
•

Supplier information (name and address of the company)

•

Origin and source classification according to standard EN 14961-1:2010

•

Country and location of raw material

Production of wood chips
Several different methods exist for wood chips production; however the selection of the appropriate one
depends on the growing site (forest site/location), wood properties or raw material and the requirements of
the end user. Chipping and transportation are the key processes for production of wood chips and can be
completed in closed or interrupted work chains (Stampfer and Kanzian, 2006). The wood chipping operation
can be performed at the forest site, at the road site or at the biomass trade centre/at the power plant. Figure
4 presents the most common wood chips production chains from forests.
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Wood chip supply

Harvesting residues

Harvesting residues

Energy wood
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Energy wood transport
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Energy wood transport
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Residue transport

Chipping on the forest road

Energy wood transport
Chipping on the storage
place

Energy wood transport

Chipping on the storage
place

Chipping at plant

Figure 4: Forest biomass production system based on source, location of chipping and type of biomass transportation
(Source: Stampfer K. and Kanzian C. (2006) Current state and development possibilities of wood chip supply chains in
Austria. Croatian Journal of Forest Engineering, 27 (2): 135-145.)

Specification for the biofuels
Wood chips for non-industrial use (for small scale applications ≤ 500 kW in residential or public buildings) are
specified in standards EN 14961-1:2011 to EN 14961-4:2011. Standard EN 14961-2:2011 specifies the major
wood chips properties and properties classes, respectively (Table 3). The normative properties, which are
mandatory, are particle size (dimensions), moisture and ash content. Informative properties (which are not
mandatory) are net calorific value (Q), bulk density (BD), ash melting behaviour, as well as nitrogen, sulphur
and chlorine content. In case of chemically treated wood information about the content of nitrogen, sulphur
and chlorine is also mandatory.
Table 3: Normative properties and the property classes defined by standard EN 14961-1:2011.

Properties
Particle size (dimensions) – analysis according to
EN 15149-1

Classes
P16A, P16B, P45A, P45B, P63, P100

Moisture, M (w-% as received) – analysis according to M10, M15, M20, M25, M30, M35, M40, M45, M50,
EN 14774-1, EN 14774-2

M55, M55+

Ash, A (w-% of dry basis) – analysis according to A0.5, A0.7, A1.0, A1.5, A2.0, A3.0, A5.0, A7.0,
EN 14775
Net calorific value, Q (MJ/kg or kWh/kg as received)
– analysis according EN 14918

A10.0, A10.0+
Minimal value should be specified

Bulk density, BD (kg/m3 as received) – analysis BD150, BD200, BD250, BD300, BD350, BD400,
according EN 15103

BD450, BD450+

Ash melting behaviour (°C) – analysis according Deformation temperature should be stated
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CEN/TS 15370-1
Nitrogen, N (w-% of dry basis) – analysis according to
EN 15104
Chlorine, Cl (w-% of dry basis) – analysis according to
EN 15289

N0.3, N0.5, N1.0, N2.0, N3.0, N3.0+
Cl0.02, Cl0.03, Cl0.07, Cl0.10, Cl0.10+

*(Source: SolidStandards – Enhancing the implementation of quality and sustainability standards and certification schemes for
solid biofuels)
Standard EN 14961-4:2011 defines classification principles for wood chips for non-industrial use. The standard
defines criteria for classification into four quality classes: A1, A2, B1 and B2. Table 4 presents, which property
classes (mentioned in Table 2) comply with the A1, A2, B1 and B2 quality classes. An important aspect of
classification into quality classes are origin and source of raw material; Quality classes A1 and A2 represent
virgin woods and chemical untreated wood residues. In addition, quality class B1 allows other material, such as
short rotation coppice, wood from gardens and plantations and chemical untreated industrial by-products and
residues. Quality class B2 also includes chemically treated industrial by-products and residues and used wood.
Table 4: Quality classes of wood chips for non-industrial use according to the standard EN 14961-4:2011.

Quality classes
Properties

A1

Particle size (dimensions) – EN 15149-1

P16A, P16B, P31.52, P45A

Moisture, M (w-% as received) – EN 14774-1,
EN 14774-2
Ash, A (w-% of dry basis) – EN 14775

A2

B1

B2

M10 to M25

M35

To be specified

A1.0

A1.5

A3.0

Net calorific value, Q (MJ/kg or kWh/kg as received) Q13.0

or Q11.0
Q3.1

or

To be specified

– EN 14918

Q3.6

Bulk density, BD (kg/m3 as received) – EN 15103

BD150, BD200

To be specified

Nitrogen, N (w-% of dry basis) – EN 15104

--

N1.0

Chlorine, Cl (w-% of dry basis) – EN 15289

--

Cl0.05

*(Source: SolidStandards – Enhancing the implementation of quality and sustainability standards and certification schemes for
solid biofuels)
Documentation of steps in the production chain/identification and documentation of Critical Control Points
(CCP)
Each step in the production chain should be documented, e.g. delivery of raw material, storage of raw
material, wood chips production, wood chips storage, transportation and delivery to the end user. For each
part of the production chain, which is crucial for quality of the end product, a ‘critical control point (CCP)’
should be set. For each CCP, conformity criteria as well as visual or sensory quality control measures should be
defined (e.g determination of water content in raw material, examination of machinery or equipment,
examination of storage facilities etc.). In addition, instructions about how to act in case the criteria defined are
not met should be included. Based on defined production steps a flow chart or decision diagram should be
defined with CCPs and corresponding quality measures.
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Analysis of factors influencing fuel quality and company performance
All factors influencing wood chip properties represented in Table 3 and Table 4 should be identified. The most
common factors influencing wood chip properties (e.g. moisture, ash content, calorific value, nitrogen content
etc.) are presented in Table 5.
Table 5: Factors influencing wood chip properties

Properties
(wood chips
quality
indicators)

Typical values

Particle size

Depends on customer
requirements

Moisture

Depends on customer
requirements

Ash

0.7%

Net calorific
value

Typical values for the net
calorific value of wood
without bark (dry basis)
should be around 19.1
MJ/kg. Net calorific value as
received for stem wood
chips is about 11.3 MJ/kg
when the moisture content
is 35 w-%.

Bulk density

Nitrogen

Typical values for Nitrogen N
in pure wood without bark
should range around 0.1%.

Chlorine

Typical values for Chlorine Cl
in pure wood without bark
should range below 0.02%.

Influencing factors
Chipper type
Sharpness of the knives
Sieving process
Raw material moisture
Conditions in the storage facilities
Drying conditions
Storage of wood chips
Reasons for higher values:
- Contamination with soil
- Higher content of the bark
- Inorganic additives
- Chemical treatment, such as
paint/preservations
Reasons for lower values can be:
- High moisture content
- High content of material/substances
with low calorific values
Reasons for high values:
- High content of material/substances
with high calorific values (e.g. resins,
plastic, oils)
Moisture content
Predominant species
Reasons for higher values:
- High content of bark/needles
- Adhesives
- Plastic
Reasons for higher values:
- High content of bark and needles
- Origin of wood from location near
coastline
- Contamination during storage or
transport (in winter by road salting)
- Preservation chemicals

*(Source: SolidStandards – Enhancing the implementation of quality and sustainability standards and certification schemes for
solid biofuels)
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Implementation of the QA/QC system
Slovenian Forestry Institute started with the implementation of the QA/QC system presented in Chapter 7 in a
company located in the central part of Slovenia near Ljubljana. The company delivers wood chips for the
heating system of the Slovenian Forestry Institute. Since the Institute regularly controls the quality of delivered
wood chips, the entrepreneur become aware about the problem with varying moisture content of the
delivered wood chips. The entrepreneur was willing to cooperate and implement the QA/QC measures. An
interview and a visit were arranged, where the supply and production chain, as well as the current QA/QC
measures in the company were discussed.

Origin and source of raw material in the company
The main activity of the entrepreneur is logging, skidding of round wood and forest residues, but also clearing
of overgrown areas. Consequently major part of the raw material for wood chips production originates from
forests, where these activities take place. Part of the raw material is purchased from local sources (farmers
and forest owners) in form of low quality wood. Another part of raw material originates from maintenance
activities of gardens, parks, pastures etc. The average transport distance of the raw material is about 10 km.
The entrepreneur owns two separate storage facilities for raw material and produced wood chips, which are
approximately two kilometres apart. Chipping and transport of produced wood chips is performed by
a subcontractor, who owns a chipper and a trailer.
The goal of the entrepreneur is to deliver high quality wood chips with low water and ash content and
appropriate particle size distribution. In order to assure the agreed quantity of wood chips, the entrepreneur
cooperates with a limited number of customers. The average delivery distance of the produced wood chips is
around 25 km.
To follow the source and origin of raw material in the company a questionnaire was prepared based on the
EN 149611:2010 standard (Figure 5).

Figure 5: Simplified questionnaire based on EN 149611:2010 about the origin and source of raw material (supposed as
an online questionnaire) for small scale wood chips producers.
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Documentation of wood chip production chain in the selected company
As presented in Chapter 7, each production step in the company was documented and based on that, critical
control points were determined. In addition, a decision diagram was prepared for the employees in case the
quality measures were not meet. Figure 6 presents a wood chip production chain diagram for the selected
company.
Logging / Preparation of
raw material

Raw material reception

Declaration of origin and source available

◌ no

Prepare declaration
Reject raw material

Storage of raw material
CCP 1 – visual / sensory control
Fuel quality requirement can be meet
wit the delivered raw material?
Separate storage of raw
material for different
property classes

Performed by subcontractor

Wood chip production

Separate storage of nonconfirming material

◌ yes
CCP 2 – visual / sensory control
Fuel quality requirements are meet?

◌ yes
◌ no

◌ no

Post-treatment

◌ yes

Storage of wood chips
◌ yes
CCP 3 – visual / sensory control
Fuel quality requirements are meet?

◌ no

Performed by subcontractor
Loading
◌ yes
CCP 3 – visual / sensory control
Loading conditions are suitable

◌ no

Organize new transport
units

◌ no

Non-confirmity report; Handling
of the non-confirming material is
agreed with the customer

◌ da

Wood chip transport
CCP 4 – visual / sensory control
Fuel quality requirements are meet?
◌ yes

Delivery

Figure 6: Wood chip production chain of the selected company with critical control point and decision measures in case
of nonconformity

CCP 1 – Raw material reception/harvesting of raw material – The company should prepare a declaration about
the source and origin of raw material. The delivered/produced raw material should be visually checked (the
compliance of the delivered raw material can be estimated based on information about tree species, share of
needles/leafs, storage time, contamination with impurities, weather conditions during harvesting/skidding.
CCP 2 – Production of raw material – Visual or sensory control should be performed during the whole
production process. The production equipment should be maintained or checked regularly.
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CCP 3 – Storage of produced wood chips – The storage facilities should be checked regularly (suitability and
cleanliness). The sorted wood chips should be covered or protected against precipitation/moisture. Before the
delivery, moisture content of the wood chips should be determined.
CCP 4 – Delivery/reception – after the delivery the wood chips should be checked again, as well as the delivery
documentation.
Based on the critical control point a questionnaire was prepared for the company in order to follow and
document the production wood chip production process:
Part 1: Origin and source of raw material
•

Information about the supplier of raw material

•

Questionnaire about the source and origin of raw material (Figure 6)

•

Predominant tree species (e.g. spruce, beech)?

•

Did the delivered raw material also contain higher share of bark?

•

Was the delivered material contaminated with impurities?

•

Was the delivered raw material already stored in another storage facility? If yes, the duration of storage
should be indicated and the conditions of storage facilities should be described.

Part 2: Planned quality of wood chips
•

Type of wood chips (e.g. green wood chips, wood chips for small heating systems)

•

Planned dimension class of produced wood chips (P16 to P100)

•

Planned water content (M10 to M55)

•

Planned ash content (A0,7 to A10)

Part 3: Wood chips production
•

Type of the wood chipper

•

Information about the last maintenance activities of the chipper

•

Information about the screening process (sieving)

Part 4: Storage of wood chips
•

Type of storage (storage house, covered or otherwise protected from precipitation)

•

Used equipment for drying of wood chips
Drying time
Drying temperature

Part 5: Transportation of wood chips
•

Type of transportation devices

•

Type of the trailer

Analysis of wood chips quality
In the laboratories for wood biomass at the Slovenian Forestry Institute water content, bulk density and
particle size classes of delivered wood chips were determined during the heating season 2011/2013
and 2012/2013.
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In general, the entrepreneur delivered wood chips with water contented higher than 25% (average value
varied around 28%); the highest determined water content was 40% and the lowest around 20%. Only five
(out of sixteen) deliveries corresponded with requirements for quality class A1 (according to the standard
EN 14961-4:2011), however most deliveries corresponded with the requirements for quality class A2. In case
of bulk density, all measurements corresponded with the requirements for classes A1 and A2, furthermore the
bulk density slightly increased in the heating season 2012/2013.
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Figure 7: Variability (a) of water content and (b) bulk density of wood chips delivered by the entrepreneur
in the heating seasons 2011/2012 and 2012/2013.

Most of the delivered wood chips could be classified as P16A or P16B according to the EN 14961-4:2011
standard. In all cases the share of particles within the size classes between 3.15 and 16 mm was higher than
75%, however in the heating season 2012/2013 the share of particles smaller than 3.15 mm (in case of four
out of six deliveries) was higher than 12%. The share of particles between 31.5 and 100 mm varied between 0
and 9% and the share of particles larger than 100 mm never exceeded 3% of the total mass.
Table 6: Percentage of particle site classes of wood chips delivered by the entrepreneur
in the heating seasons 2011/2012 and 2012/2013.

Delivery date
15.9.2011
15.9.2011
22.11.2011
7.12.2011
23.12.2011
10.1.2012
12.1.2012
1.2.2012
10.2.2012
23.2.2012
21.9.2012
29.11.2012
20.12.2012
11.1.2013
7.2.2013
5.3.2013

Share of particle size classes (%)
between
below
above
below 1 mm
3,15 mm and
3,15 mm
100 mm
16 mm
2,5
8,5
85,4
3,0
6,9
11,9
79,0
0,5
1,2
4,9
93,5
0,0
2,2
7,3
91,9
0,0
2,5
8,9
90,3
0,0
2,2
9,3
90,7
0,0
1,1
4,4
91,5
0,0
2,7
7,4
90,9
0,0
3,3
12,2
84,6
2,3
4,6
13,9
86,1
0,0
5,2
18,0
81,3
0,0
2,5
8,2
87,1
0,6
10,8
26,0
72,9
0,0
3,2
10,7
88,0
0,0
6,5
20,1
78,8
0,1
3,7
13,2
86,0
0,0
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Conclusions
The entrepreneur struggled first with the check-list of the critical control point. Afterwards he realised that it is
important to control all parts of the production chain and that the origin and source of raw material has a
major influence on ash content. Based on the control of storage conditions the moisture content issue was
also solved.
To ensure constant wood fuel quality a systematic approach is necessary. However, it is also important that
the suggested QA/QC system does not increase unnecessary bureaucracy. In case of small wood chip
producers it is important to adjust the QA/QC system to their conditions.

9.2 Field test: CTFC
Introduction
The aim of this document is to focus on the application of the traceability in biomass companies. Specifically,
on the companies, which work with biomass from forests. The report comprises first steps needed for the
companies and different ways to sell the biomass depending of Source/Origin and Quality.

Company starting point
The first step to work with traceability is to know the level of knowledge of the company about this issue, their
aims and the steps they have taken to ensure traceability.
Some companies already have a certification, such as PEFC or FSC; therefore there are some documents that
they already have, but other companies are at the starting point and it could be that they either have the
necessary documentation or that they never worried about saving it or asking for this documentation.
The first contact with the company could be through a questionnaire asking for data from them. The principal
questions are:
•

The kinds of biomass they produce/trade

•

Role of the company: producer, manufacturer or trader

•

Documentation storage: entries and outputs

•

Quantity of biomass that they sell

•

Other certificates in the company

•

Quality that they sell

All these questions can be extended, but these are the principal ideas to be used in the questionnaire. The
contact of the persons that are going to be responsible for traceability must also be stated in the
questionnaire.

Companies that start from scratch
Such companies should be asked about the entries and sales of their material. It could be possible that they
already have a system in place to control this data. If they, however, do not have it, it will be necessary to
inform them, which documents have to be saved, noting that all data needs to be in digital form.
CTFC’s experience shows that it is usually more time consuming to ask for the documentation of the entries
than for the outputs, because the companies are more likely to have a register of all the costumers and how
much material they sold.
But the entries do include some necessary data. Provider identification, delivery, quantity of material in weigh,
trading form (full tree, logs, woodchips…) and the date of the entry are the easiest to obtain. But the

35

identification of the origin and source of this material should also be obtained according to the standard
EN 14961, together with the tree species and the moisture content.
The aim of traceability is to trace the quality and geographic origin of the material, and therefore the provider
must be asked, if the company buys the biomass or if they collect their own raw material.
Whether the company buys the biomass from other providers or they manufacture their own biomass, it is
necessary to link the geographic origin with the deliveries to know the origin and the amount.
In the studied region (Catalonia) the scales are usually near towns so it is easy to save the ticket indicating
weight for each delivery. This ticket must be enclosed to the document of the geographic origin of the
material. Both papers will be needed for the audit. All deliveries must be recorded in the entries and the table
must also include a column indicating the lot/batch of the delivery.

Companies with other certifications
In these companies the entries’ and outputs’ control is in place, so the traceability work is less
time-consuming. But the providers also need to be asked for information on the geographic origin of the
material and need to add a column in the table of entries with this information. These kind of other certificates
(PEFC, FSC) usually work with the sustainable management of forests, but once the forest is certified the
geographic origin is not considered.
Once the geographic origin is established the company must define the region they aim to state in their
products’ labels, and this region must include all geographic origins, where the biomass has been
collected/produced.

Origin, Catalonia case
In the entries’ table the geographic origin of the material must be presented. In Catalonia, this is done with the
Public Administration registers. These registers are indispensable for doing any work in the forest, both to
harvest firewood and timber.
There are different registers depending on whether the forests have a forest management plan or not, but in
both cases the geographic origin is indicated. The company only needs to demand a photocopy of this register
and add the scale tickets to this document.
When the company intends to sell their product, they have to define the geographic region, which includes all
documents that they had asked for. This region can be a cordillera, natural park, province, etc. The company is
entitled to make a decision on this.

Moisture content
Moisture content is an important factor to consider at the points of purchase and sale, but getting to know this
parameter includes some work to be done and some costs that arise. There were attempts to establish the
best way to produce a cost-effective estimation of moisture content for small companies.
A CTFC study demonstrates that bulk density (BD) according to EN standards may be a more reliable indicator
of moisture content (M) than moisture devices, provided that there is a calibration with the material to be
used.
This proposed method is only valid for wood chips, and therefore may be used only for sales or internal
controls, unless the company also buys biomass as wood chips. In order to work with the moisture content in
log entries it should be necessary to sample sawdust by performing chainsaw cuts in the logs and then using
the oven method to determine the moisture content.
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For big companies it might not be a problem to have an employee responsible for this task. Companies can
improve their profits, if this point is controlled.

Lot/batch control, separation and mixes
In order to facilitate the logistics at the companies’ sites the batches have been adapted to 12 months. The
company chooses when this 12 month-period starts.
There are two systems to manage the lots/batches, the physical or temporal separation and mixes.

Physical or temporal separation method
In cases where the batches have a separation so there is no contact between them, this separation can be
physical in different spaces with intermediate zones without material or the materials could be one next to the
other with walls in the middle. The separation can be also temporal, using the same place but at different
times.
This method is useful if the company wants to sell products from two or more origins. However, it is necessary
in case of different qualities, either for moisture content, particle size distribution and also ash content or
energetic value due to different sources of biomass.
To know the place, where each kind of material is located, this separation has to be denoted with indications.

Mix method
In this method the mixes of different origins and qualities are allowed provided that the final quality of the
product will have the desired quality. In this case it is allowed to sell biomass from origin 1 and origin 2, which
are in the same batch, but it is necessary to pay special attention to the entries and the outputs to determine
the quantity of origin 1 or 2, which were sold.
There are two forms to sell the biomass with this method. The first method is the fix percentage and the
second is the accumulated credit.

Fix/average percentage
Each origin is sold in the same delivery and the percentage of each origin is determined in the entries. So this
percentage cannot be modified during the period of the lot.
This methodology is useful for companies, which store all material before the start of sales, because the
percentage had been established previously.

Volume credit
In this case the company can sell biomass 100% from each origin (or the desired mix), but the amount of
material, which has been sold, needs to be documented to avoid selling more biomass than the amount that
was incorporated. Therefore during the whole period the company can sell different origins depending on
costumers’ demands.
With this method it can happen that wood chips sold as ‘origin 1’ may not strictly be of this origin. Therefore
the trader or producer must pay special attention to the input and output amounts, to prevent selling more of,
for instance, ‘origin 1’ than the amount that the company acquired.
For example, a company, which buys 50% of logs from Lleida Pyrenees and 50% from Girona Pyrenees, can
have storage in the central area of Catalonia. This company sells biomass to two costumers one in each of the
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previous origin, but in their process they mix all the biomass to produce 100% P45 woodchips according to
EN 14961-1. The way to sell this biomass at the costumer in Lleida Pyrenees is to sell maximum 50% of their
production with 100% origin from Lleida Pyrenees, and the same for the other costumer, the other 50% with
100% origin from Girona Pyrenees.
This method can be useful for companies, which work with different qualities, but from the same origin and
source. For example, if a company wants to sell wood chips P31,5 and P45 from the same origin, they chip the
logs with a screen in the chipper to produce 100% of P31,5 and a different screen to produce P45. They always
have to separate these two products and the way to sell is 100% of P31,5 and 100% of P45 both from the same
geographic region.
In using each method the company has to know, how much material is lost, as loss of moisture, losses of dry
material during the storage and other losses, e.g. in the process of screening, occur. These losses need to be
controlled to know the amounts of entries and outputs.

Audits
The companies have been asked to show their entries and outputs every three months to establish control of
the biomass sold with the system of traceability. This can be done through e-mail or other electronic means, so
it is not necessary to physically visit the company offices. One visit every 12 months can be enough to verify
that the received information agrees with the paperwork, e.g scales tickets and registers.
When at the office the auditor has to visit the production and storage sites to establish if the amount of
biomass is the same as in the tables and documentation. If the chosen system encompasses both traceability
and quality, this is the moment to take some samples according to EN standards to analyze in the laboratories.
However, to establish the quality more than one sample must be taken throughout the period. It is not
recommended to always get samples at the storage point. It is better to also take samples in delivery points to
establish, if there are quality losses during the delivery.

Company dimension
If the amount of biomass sold is round 5 000 tones, the company can afford to have regular controls. Thus, the
company can incorporate specific tools or machines to do these analyses. Controls of moisture content,
particle size distribution and also energy content could be done. Smaller companies can do some analyses with
less accuracy but just as useful, such as moisture content.
Regarding traceability the company dimension does not matter unless they have to pay for regular controls or
audits. This can be done mostly through internet provided they send all the needed documentation.

9.3 Field test: FLA/Sicily Region
Introduction
The traceability protocol verification activity has been carried out in Sicily Region on a forest area managed by
the Regional Department of the State Forest Agency, (DRAFD), which is one of the partners in the
PROFORBIOMED project.
The DRAFD is a public body, owner and manager of state forests throughout the regional territory, whose main
aim is to safeguard and protect the woods heritage.
For this purpose, in particular, the DRAFD mainly carries out silvicultural operations in reforestations of
Mediterranean and Mountain conifers, for the re-naturalization and the increase of the ecological stability of
these stands.
Reforestations in Sicily amount to 105,000 ha, most of which state-owned.
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The forest utilization related to their maintenance provide for relevant quantities of residual biomass that can
represent locally the source of procurement for the creation of short supply chains for power and heat
production (CHP plants).
To pursue these aims, the DRAFD will increasingly need, in the immediate future, to equip itself with a biomass
traceability system, to be able to guarantee the adequate quality standards of the finished product and of the
productive processes related.
In view of the development of the biomass short supply chain in the territory of the Sicani Mountains, where
around 15,000 ha of Mediterranean conifer reforestations exist, the demo verification activity of the
experimental traceability protocol carried out finds its place. In particular, the parts of the protocol which have
been subject to verification are those referring to the production cycle, linked to wood cutting and biomass
chipping.
The main purpose of the verification activity carried out in Sicily is therefore to make a first field test of the
protocol developed by the Proforbiomed project, in order to highlight the roles, responsibilities and
procedures that will have to be implemented by the technical department of the organization to fine-tune a
traceability system for the residual forest biomass obtained from forest utilization.

Description of the verification site
The test verification site is the one in which the silvicultural operations related to the activities of Pilot
Action 1.3 of WP4 and 4.3 of WP5 have been realized. It is located in the mid-western part of the
Proforbiomed Pilot Area, and falls within the territory of the town of Santo Stefano Quisquina (AG) (Figure 8).

Figure 8: Localization of the cutting area subject to verification in the Proforbiomed pilot area

The stands, in which the forest operations have been performed, were a reforestation with prevalence of
Aleppo pine and presence of other Mediterranean conifers, such as common cypress, Arizona cypress and
stone pine. The successional layer is characterized by a scarce presence of natural regeneration and a localized
shrubby covering (Figure 9 and Figure 10).
The operation performed in the area consisted of a strong thinning of the conifers stand aimed at reducing the
tree cover to encourage the affirmation of natural regeneration. Such intervention can be considered one of
the most frequent forestry practices in the state-owned conifer stands of Sicily Region and is able to provide
an average woody biomass production, which generally oscillates between 50 and 100 t/ha.
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Figure 9: Forest stand with prevalence of Aleppo pine inside of the Proforbiomed pilot area chosen for the traceability
protocol verification

Figure 10: Area of intervention during cutting operations

Table 7 shows the main stational data of the testing area, and the quantitative data related to the modalities
and intensity of the intervention carried out.
The forest work system applied in the site can be briefly described as follows:
Felling, limbing and sawing of logs into 2-3 parts;
Skidding logs with special manually-drawn carts and branches with small tractors;
Concentration of brushwood and logs on the storage area placed at the edge of the site.
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Table 7: Stational attributes and quantitative data on the intensity of the cut made in the area subject protocol
traceability test
Location

Contrada Cicala-Monte Katera

Elevation (m a.s.l.)
Surface of cutting area (ha)

940
1

Average slope (%)

15

Stand age (years)

45

Density (Trees/ha)

661

Number of trees cut (Trees/ha)

207

Cutting intensity (%)

31

Overall biomass obtained from cutting (t/ha)

75

Protocol verification test in the Proforbiomed area
The protocol application phase was carried out with an inspection to the site (Figure 11) and a preliminary
analysis of the documents prepared by the DRAFD for the implementation of the forest operation. Thus, the
verification of compliance to the procedures put in place in the production process stages relating to the forest
operations and chipping could be carried out, through control of compliance with the regional, national and
European legislation and the technical regulations in the field of forest biomass.
Given the experimental nature of this first test, it was not possible to arrange all the procedures, means and
equipment necessary for a complete verification of the protocol, also because of the lack, at present, of a
complete supply chain linked to the valorisation of biomass, including the stages following the production of
wood chips (transport, storage and delivery to the end user).
The following paragraphs contain a short description of the different operational phases carried out during the
verification activities in accordance with the provisions contained in the Protocol, and the indications of the
checklist prepared and attached to the Protocol.

Forest utilization phase
At this stage, first a correspondence check in a GIS environment was made, between the site location detected
by GPS system and its position deduced from the documents and cadastral maps (Figure 12, Figure 13 and
Figure 14). After that, the documentation related to the cutting authorization and its compliance with all
applicable laws was checked.
The site is subject to control by the Forest Service of the Sicily Region, which issues the appropriate
authorization on the basis of indications provided for the cutting area by the detailed forest plan and, in its
absence, on the basis of the rules contained in the Summary and Forestry Police Requirements under Royal
Decree Law No 3267 from the year 1923 as well as in subsequent amendments and corrections contained in
the Councillor Decree No 13 from the year 2006.
With regard to the effects related to the impact on the soil and other ecological components of the forest, we
made use of the methodology developed in the context of PA 1.4, of Proforbiomed. The results of this survey
showed no significant damages to the soil, given that only negligible surfaces were detected with presence of
litter removal, and what is more in the most superficial layer of the soil.
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Figure 11: On-field demonstration phase of the application of the forest biomass traceability protocol

The operation also did not cause significant damage to other ecosystem components, as the felling and
skidding system adopted has little impact on both the plants remained and the herbaceous and shrub layer.

Figure 12: Capturing GPS positioning data of the verification site
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Figure 13: Position of the verification site in the ortophoto

Figure 14: Position of the verification site on the Regional Technical Map

The implementation of cutting took place in full compliance with all health and safety regulations for the staff
appointed to perform the intervention. For this purpose, for any cutting project the managing body adopts a
safety plan equipped, among other things, with a risk assessment document prepared pursuant to Legislative
Decree No. 81/2008 and subsequent amendments and additions, and with a healthcare protocol prepared by
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the competent authorities. The budget of expenditure includes items related to the purchase of personal
protective equipment and to the healthcare supervision of the employees.

Chipping phase
Chipping operation in the experimental activity has been carried out on the area located at the edge of the
cutting area (Figure 15), with a high-power machine (Vermeer HG 4000), able to guarantee a productivity of
approximately 70 t/h of woodchips. This machine’s operational costs are very high therefore it is economically
advantageous in case of great biomass quantities and an efficient material feeding system at the chipper
mouth.
The verification activity has involved checking the location of the site, in which the chipping has been
performed, and the compliance with the safety and environmental safeguarding regulations during all the
phases of the production process. From the inspection no relevant impacts have been detected on the
different environmental components, except for the temporary emissions of atmospheric pollutant gases and
the noises made during the operation of the wood-chipper and the loading means. It must also be pointed out
that given the high power of the machinery used the chipping times have been much reduced (overall
1.5 hours). The chipping operation has been carried out by a third-party company, whose respectfulness of the
safety regulations has been constantly ascertained during the whole operation.

Final result
Table 8: shows an extract from the check list form purposely created for the protocol test, with the
verifications carried out and the compliance or non-compliance results for the different operations.
At the end of the overall supervision, a report has been issued (Figure 16), as established by the protocol.

Figure 15: Position of the verification site in the ortophoto with indication of the biomass storage area for chipping
operations, the edges of the cutting area and the plots used to acquire the information on the dendrometric
parameters
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Figure 16: Results of inspections
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Table 8: Checklist of verifications made in the forest utilization process (biomass harvesting phase) and in the chipping operations
N.

Requirements

Checks

Compliance

Minor noncompliances

Major noncompliances

Documents

Biomass procurement (continued on the next page)
1

Does the site of
harvest correspond
to the site
identified on
cadastral map
and/or topographic
detail?

Checking the location of the site of harvest
and the cartographic localization through GPS
control.

2

Does the site of
harvest correspond
to the site on the
harvesting
permit/declaration?

Checking the location of the site of harvest
and the cartographic localization as shown in
the document enclosed to the authorization
issued by the Regional Forests Corps

3

Do harvesting
operations follow
the Forest
Management Plan
(if a Plan is required
by legislation)?

No management plan exists for the cutting
area.

Checking the site location and its localization
in the cadastral maps via GIS.

Correspondence between site
location and its localization
shown by the cadastral maps
and in cartography.

Cadastral map with
identification of parcels
involved by the
intervention.

For interventions on small
wooden surfaces and the
scientific character and purposes
of the activities, in such a
specific case the Public Body will
disregard the authorization by
the competent office

For normal forest
harvesting, an
authorization is required,
issued by the Regional
Forests Corps. In this
specific case it was not
necessary to request an
authorization.
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4

Do the harvest
operations have
negative impacts on
soil?

Checking through on-field inspection if the
litter layer and/or of the organic soil horizon
has been removed following the felling,
limbing, logs and skidding operations,
Checking for potential laminar and/or rill
erosion phenomena following the various
harvest operations through on-field
inspection.

5

Do the harvest
operations have
negative impacts on
biodiversity?

Checking the effects of the harvest operations
on the different forest ecosystem components
by an on-field inspection.

1) Absence of areas with
removal of litter layer and/or of
the organic soil horizon;
2) Absence of areas with laminar
and/or rill erosion appeared
following intervention.

The intervention carried out
consists in the re-naturalization
of an Aleppo pine reforestation,
whose medium-term effect is to
facilitate the introduction and
development of autochthonous
species, both trees and
shrubbery. In connection to this,
an increase in the vegetal
biodiversity is foreseen.

The verification of any
possible negative impact
on soil has been carried
out on field directly from
the technicians in charge.
Photos have been taken
to certify the lack of
negative impacts on the
soil.
The assessment of
potential negative impacts
on biodiversity has been
carried out on field
directly from the
technicians in charge.
Verify the need for a
certification of documents
proving such assessment
has been taken (e.g
personal statement or
photographic material)
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6

7

Are harvesting
operations
performed in
compliance with
applicable Health
and Safety
Legislation?

Is biomass
traceability
assured?

Checking the documents on the Personal
Protective Equipment (PPE) and other
safety-related aspects in compliance with the
applicable regulations.

The harvest operation is carried
out under the full compliance of
all the regulations on safety and
health of the staff appointed for
carrying out the intervention.
The budget of expenditure
includes items related to the
purchase of personal protective
equipment and to the
healthcare supervision to be
provided to the employees

Documents enclosed to
the safety plan project:

Correspondence between the
site location and the position
indicated on cartography.

Cartography specifying
the location of the
chipping site
corresponding to the area
of temporary storage of
the material to be
chipped.

1. Document of
estimated risks
drafted pursuant to
Leg. D. 81/2008 and
subsequent
amendments;
2. Healthcare protocol
prepared by the
DRAFD and approved
by the competent
MDs.

This chain segment currently has no
traceability

Chipping phase
8

Is the chipping site
identified?

Checking the chipping site location and the
cartographic confirmation on ortophoto
through GPS positioning.

9

Does the
woodchips
production have
negative
environmental
impacts?

Comparison between the potential impacts
and the actual emissions of the wood-chipper
used.

Documents related to the
technical features of the
wood-chippers.
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10

Are processing
operations
performed in
compliance with
applicable Health
and Safety
Legislation?

Checking the compliance with safety
regulations depending on the technical
features of the wood-chipper used.

11

Is biomass
traceability
assured?

This chain segment currently has no
traceability

Check the availability of a
safety plan adopted by
the company responsible
for chipping activities.
(Vermeer)
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9 Conclusions and recommendations
While forest biomass could represent a valuable resource for promoting renewable sources of
energy and encourage rural development, it might also raise some concerns with regard to the
integrity of forest ecosystems and other associated issues of the production chain. In order to
support an appropriate and sound development of the biomass sector in Mediterranean
Europe good practices and guidance are needed.
Many projects and initiatives addressed the issue of biomass sustainability and traceability:
coordination is needed in order to provide clear guidelines to operators and robust evidences
to consumers and markets.
It is worthwhile to remember that in the last years many new concepts have arisen in the field
of solid biomasses, among them a key-role is played by ‘short bioenergy supply chains’. While
being a very promising concept, it needs further development to set-up appropriate criteria
and requirements defining the core aspects of ‘short supply chains’, linking them to valuable
and measurable parameters. It is believed that by stimulating the shortness of biomass supply
chains in a transparent way and according to robust requirements, it would be possible to
benefit active and small-scale forest management in Mediterranean countries thus
contributing to rural development at local and global scale. Having the short bioenergy chain in
mind, raising awareness campaigns or actions may also play a role.
Solid biomass sustainability is a paramount topic on technical and policy agenda at both
national and European scale. The on-going development of a ‘Proposal for a Directive of the
European Parliament and of the Council on sustainability criteria for solid and gaseous biomass
used in electricity and/or heating and cooling and bio-methane injected into the natural gas
network’, together with other emerging issues, call for further attention on this aspects and
for joint and co-ordinated efforts by different actors within the solid biomass arena.
A good traceability system as proposed by Proforbiomed may be a great use for calculating the
foot print (ecological, carbon, etc.) of the bioenergy supply chains.
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10 Annexes
•

Technical protocol for traceability of wood biomasses for energy

•

Normative and standards references

•

Best Practices collection

11 Abbreviations and acronyms
CAR

Corrective action required

COC

Chain of custody

EU

European Union

QMS

Quality management system

SME

Small and medium enterprise

CTFC

Forest Sciences Centre of Catalonia

BD

Bulk Density

EN

European norm
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12 Glossary
Audit: Systematic, independent and documented process for obtaining evidence and
evaluating it objectively in order to determine the extent to which the criteria are fulfilled.
External audits include second and third party audits. Second party audits are conducted by
parties having an interest in the organisation, such as customers, or by other persons on their
behalf. Third party audits are conducted by independent auditing organisations, such as
regulators or those providing certification. This protocol refers only to third party audits.
(Adapted from ISO 19011, definition 3.1).
Auditor: The person conducting the audit. (Adapted from ISO 19011, definition 3.8).
Biomass: The biodegradable fraction of products, waste and residues of biological origin from
agriculture (including vegetal and animal substances), forestry and related industries, including
fisheries and aquaculture, as well as the biodegradable fraction of industrial and municipal
waste; this version of the Protocol does not includes waste. (Adapted from the Directive
2009/28/EC of the European Parliament and of the Council (23rd April 2009)).
Contractor: An individual, company or other legal entity contracted by a contracting
organisation for the production, processing, transport or storage of forestry biomass under an
outsourcing agreement.
Critical control points: Places or situations in the supply chain, where materials could enter
and/or leave each stage within the supply chain, including transport and intermediate storage,
as well as outsourcing operations performed by contractors. (Adapted from FSC STD 20-011 v.
1-1).
Delivery point: The physical place, where the biomass is concentrated at the end of the supply
chain. It can be an energy plant or a storage place for sale.
Operator: Any natural or legal person that places timber or timber products on the market.
Organisation: An individual, company or other legal entity involved in the supply chain, which
is responsible for the implementation of the Protocol.
Supply chain: A set of processes and steps involved in the production and supply of forestry
biomass for energy use.
Trader: Any natural or legal person that sells or buys timber or timber products already placed
on the internal market, as a part of a commercial activity on the internal market.
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