Sustainable FOI' ESt

¥ management o

Eucalyptus

@ GRUPO EMPRESARIAL ENCE






















































































































































50

An activity is sustainable when it produces economic, social, and environmen-
tal benefits that contribute to the development of society and the well-being
of future generations.

Beyond the environmental advantages of eucalyptus as a tree, set out in the
preceding chapters, for over 60 years ENCE has been innovating in woodland
and countryside management. Every year it creates thousands of hectares
of woodland, develops new research techniques for genetic improvement
focused on productivity of species, achieves the natural adaptation of the eu-
calyptus to very diverse conditions, and uses for that purpose advanced forest
management models which serve to protect nature and the environment.

Furthermore, not including its industrial activity, ENCE's forest activity gene-
rates over 4,000 jobs in the rural medium, jobs which are stable and rooted
in the surrounding area, and a volume of wealth of over 300 million euros
arising from tax, Social Security contributions and salaries, as well as forest
acquisitions and leases to proprietors.

ENCE's

forest activity
generates over
4,000 rural
jobs which

are stable and
rooted in the
environment.
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Environmental, economic
and social objectives

ENCE has a pioneering
forest management
model in Spain
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ENCE introduces and promotes ENCE manages
forest certification in Spain

15,494 hectares of
ENCE was the first Spanish company to introduce forest certification in Spain,

between 2003 and 2004. nutural masses and

In Spain, there are currently over one million hectares certified by the PEFC sys- WOOdland Wlth a hlgh

tem and around 120,000 by the FSC system. )
level of conservation
.

In the Iberian Peninsula, ENCE manages forest assets of 83,000 hectares, over
15,494 of which are natural masses and forests with a high level of conservation,
such as cork oak forests and Mediterranean woodland.

ENCE was the
first Spanish
company to
introduce forest
certification in
Spain.

El patrimonio forestal del Grupo ENCE representa el 6,79% de la superficie
certificada en Espana por el sistema PEFC.

ts value

The forest assets belonging to Grupo ENCE make up 6.79% of the surface area
certified by the PEFC system in Spain.

i

Overall, the Group’s proprietary woodland amounts to over 52,000 hectares in
Spain and Portugal. The company also owns 30,000 hectares in Uruguay.

Since 2004, when ENCE obtained the PEFC and FSC certifications, the company
has planted over 15,000 hectares of woodland in the Iberian Peninsula, for both
pulp production and for energy crops.
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R&D&i at the service of
productivity and the environment

-
ENCE forestry management begins with research, development, and innovation -
activities. In this regard, Grupo ENCE boasts 25 years of specific R&D&i activity 3
and has national and international cooperation agreements with 12 universi- :
ties, seven research and development centres and five technological centres. —
Bs
The company has the following centres in Spain: ‘

The Pulp Research Centre of Pontevedra, equipped with a pilot plant
(firing/purification/bleaching), four laboratories, a samples store and
technical library.
The Huelva Forest Research Centre, with 11 hectares of greenhouses
and clone nurseries, a forestry network of 200 hectares for genetic
and forest management tests and a biological control laboratory.
Two auxiliary pilot plants in Navia (Asturias), which simulate pulp fi- -
ring, purification, and bleaching processes and refining and testing
for paper applications and various industrial uses.
A biotechnology centre in Navia.
The main object of research and development activity in ENCE is to improve fo- 1

rest productivity and industrial yield, with the aim of maximising the self-supply
of wood and biomass.

The company carries out various forest research and applied industrial research
programs. We may highlight the following main lines of forest research:

Wood for manufacturing pulp
Programme for genetic enhancement through the selection of indivi-
dual plants best adapted to the conditions of each area of terrain.
Forest management improvement programme to improve the growth
and productivity of the plantations.

Biomass and energy crops Y
Energy crops program with ten selected species.
Residual biomass programme.
Assessment of forest waste as fuel.

Technical forestry assistance

The selections of best individual plants are cultivated in technologically advan-
ced greenhouses which simulate the most appropriate conditions. Cloning is
performed using cuttings (branches of selected individual), which will subse-

The selections of the
best individual plants

are cultivated in
quently be transferred and planted in their corresponding plots where they can technology advanced
be studied and monitored.

nurseries, before being
transferred to the plots
in order to be studied
and monitored.

53



ts value

i

w2
2
=
E
g
-
=
5]
=
(3]
(=2
(=]
=]
(=]
=

Sustainable forest

54

On average,
ENCE's eucalyptus
plantations fix 70
times more carbon
than the average
tor Spanish forest
ecosystems.

Carbon fixing by
ENCE's entire surface
area of eucalyptus
forest is equivalent

to the emissions by
306,531 units of the
biggest selling car in
Spain in 2008.

ENCE makes a massive contribution
towards carbon fixing in Spain

On average, ENCE’s plantations fix 70 times more carbon than the average in
Spanish forest ecosystems.

CARBON FIXING

CO /hectarefyear
mT Average of
woodland forest
20-25 masses in Spain
(Ministry of the
Environment,

2005).

The average carbon fixing of 1 hectare of ENCE eucalyptus forest is equivalent
to the average annual emission by 5.11 units of the biggest selling car in Spain
in 2008.

Fixing by all ENCE eucalyptus surface area in one year is equivalent to the emis-
sions of 306,531 cars in the same period.

Carbon fixing on hillsides is always positive. Even in marginal terrains; masses
split into 16 year shifts fix around 112.58 mT/hectare, with annual increases of
7.04 tons of carbon/hectare/year.




The improvements carried out by ENCE promote In Huelva, ENCE has
the increase in forest surface area in Spain

increased its average

Genetic and forest management improvements enable ENCE to increase pro-

ductivity on its plantations, thus helping to increase the total forest surface pIOdUCtIVItles per
area, both natural - through converting plantations with low productivity levels

- and plantation by yield. mS/heCta]_’e/YE(]r hY
Between 1996 and 2006 the forest surface area managed by ENCE fell by 18%. pe]_’cent(]ges Of over
The new plantations managed by the Group are plantations which are already

established or derive from barren land or withdrawn agricultural surface area. 400%

4
INCREASE IN FOREST SURFACE AREA IN SPAIN

% 1990-2005

Pure
eucalyptus

Woodland forest
surface area

Source: 2nd and 3rd National Forest Inventory 1995-96/2005. Ministry of the Environment.

The fall in the surface area of eucalyptus is offset by a rise in productivity based
on the forest management and genetic improvement programs, which guaran-
tee sustainability.

The reproduction of superior trees or plus trees has enabled
the company to form clonal masses with advanced forest ma-
nagement techniques, thus naturally improving productivi-

ty.

In Huelva, due to these improvements, ENCE has increased its
average productivities by m3/hectare/year by percentages of
over 400% since the 1980s.

Galicia and the

north of the Iberian
Peninsula have unique
natural conditions

for productive forest
development.
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19.5% of the surtace
area managed by the
company is natural

MAasses
Y

Conservation and biodiversity management model

In Spain, ENCE is the pioneer in private forest management in the specific ma-
nagement of diversity, in accordance with FSC principles. The forest surface area
managed by the Group addresses conservation on three fundamental fronts:

® Managing woodland with high conservation value. ENCE does not
only manage eucalyptus plantations, it also maintains and strengthens
selections of natural ecosystems which form part of the assets mana-
ged. ENCE manages a total of 15,494 hectares of natural masses, 19.5%
of the forest surface area managed by the company.

® Maintaining biodiversity. Managing these masses enables biodiversity
to be developed in the surroundings of the plantations. At the same
time, the company is developing projects for the identification, charac-
terisation and design of the management of particularities in collabo-
ration with the Universities of Santiago de Compostela and Huelva.

ENCE maintains its own catalogue of particularities which includes 41 items of
high environmental value.

The management
of these forest
masses permits

the development of
biodiversity in the
surroundings of the
plantations.



® Landscape management. In collaboration with the Universities of
Huelva and Vigo, ENCE promotes pioneering landscape manage-
ment projects in plantations. Planning and reforestation projects
include landscape management measures to reduce temporary un-
sightly impacts.

The company promotes the diversification of the landscape into masses of larger
than 10 hectares using different species and ages.

The plant biodiversity of the eucalyptus forest, in any event, is greater than that
existing in a pine grove, beech or oak forest, given that the arrangement of the
branches and the leafiness of the eucalyptus canopy allows a greater amount of
light to enter, so favouring the growth of plant species such as mosses, ferns and
other grasses.

Pioneer in Europe in the
biological control of forest pests

The majority of specialists consider biological defence against forest plagues to
be the safest, most efficient and most economical therapeutic system.

Pest management in ENCE promotes using non-chemical methods for their con-
trol. Biological action is based on three fronts:

® Increasing the vitality of the
forest mass to make it less
vulnerable to pests.

® Disposal of dead roots.

® Producing parasitoids to fight
the causal agents: Gonipterus
scutellatus and Phoracantha
semipunctata, in the north
and south of the lberian Pe-
ninsula, respectively.

In Huelva levels of disease control of 85%
have been reached.

Biological control, however, is a control
mechanism within an integrated control
strategy which includes other manage-
ment measures.

The company promotes
using non-chemical
methods for pest
management.

The eucalyptus
torest has a greater
amount of plant
biodiversity than
that of pine grove,
a beech or an

oak forest.
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Any action in
woodland includes

a control of impacts
before and after being
executed.

Soil management
in ENCE woodland
includes adapting the
land, the gradient, the
rock type and the run-
off to prevent erosion.

Forest management prevents the erosion
of hillsides and recovers their value

Any action in woodland includes a control of impacts before and after being
executed

Preparing and clearing land does not permanently modify the soil structure.
The effects are limited to adjusting the superficial section of the soil, enabling
a small physical space for the roots to grow in and the infiltration of rainwater.
This is a temporary effect given that with the passing of time the soil will beco-
me more compact again.

Soil management in ENCE woodland includes adapting the land, the gradient,
the rock type and the run-off to prevent erosion.

The development of efficient preparation techniques in high-gradient produc-
tive areas, together with appropriate means in the exploitation phase, enables
the water properties of the land to be maintained and prevents the risk of
erosion.

This activity has a visual impact due to the apparent elimination of the plant
layer. However, after a few months this surface is turned into a green and leafy
layer which improves the original landscape and the soil quality which, genera-
Ily speaking, was formerly occupied by abandoned plantations, barren land or
unused agricultural land.



Sustainable forest management enables The versatility of
the multi-functionality of hillsides
and maintains their productivity uses and non-wood

applications make
eucalyptus a
unique tree

Sustainable forest management allows ENCE to produce non-wood materials
from the eucalyptus forest.

Eucalyptus forest plantations are compatible with other uses, as described on
page 39.

This versatility in terms of uses and non-wood applications makes eucalyptus a
unique tree from the standpoint of its industrial use, its social sustainability and
economic yield.

In ENCE’s case, it is used for producing pulp and energy with biomass, while also
supports uses unrelated to wood such as grazing, hunting and honey production.

USES OF EUCALYPTUS BIOMASS IN ENCE

Final use
% of total

20% Branches........... 12% Energy
14% Bark .....cceevuenneen. 9% Energy
33% Lignin................ 23% Energy
33% Celulose ........... 23% Pulp

67% AIR

Final use
% of total

/ \

33% Energy
33% ROOT
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Forest management is an activity
regulated by law

Forest management is the set of activities which is carried out for the care of
woodland and taking advantage of forest plantations. In virtually all countries,
it is regulated by law.

In Spain’s case there is a legal framework of application, such as the Hillside Act
(Ley de Montes) of 2006, the Water Act of 2001, regulation on Environmental
Impact of 2008 and the rules concerning the Organisation of Hillsides (Ordena-
cion de Montes), both nationwide and at autonomous community level, as well
as different local, environmental and labour regulations relating to the activi-
ties carried out in rural and forest environments.

Subject to this set of regulations it is necessary to develop forest management
plans, which are submitted to public consultation and must be officially and re-
gularly approved by the Official Hillside Association (Colegio Oficial de Montes)
and the pertinent Public Authorities.

A eucalyptus plantation is work of forest engineering, and as such it has to com-
ply with laws in force and following the corresponding regulatory and adminis-
trative control procedures, in the phases of planning, environmental impact and
design, and during field work.

Forest activity is
controlled at all times
by authorities and the
companies themselves.




The ENCE Group has
the most demanding
environmental and
sustainable forest
certifications.

The group's
forest assets

are certified in
accordance with
PEFC and FSC
systems.

In addition, there is a set of sustainable forest management practices and cri-
teria internationally accepted and acknowledged by the FAO since 1981, which
have been subsequently promoted since the Rio de Janeiro Earth Summit of
1992. Over the years, they have been implemented and broadened on a regu-
latory and voluntary basis in successive international summits and by means of
non-governmental initiatives.

The 1SO 14001 quality and environmental management standards, as well as
private initiatives regarding sustainable forest management, are signs of the
degree of demand and control reached in accordance with standards and crite-
ria whose compliance is regularly audited by independent entities.

The most common forest certification system worldwide is PEFC (Programme
for the Endorsement of Forest Certification), with 223 million certified hectares.
Furthermore, the FSC system (Forest Stewardship Council) has 112 million certi-
fied hectares.

The ENCE Group has the UNE-EN-ISO 14001-2004 environmental certification.
Moreover, the Group’s forest assets are certified in accordance with PEFC sys-
tems in Spain and FSC in Uruguay.
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The forest organisation project

Eucalyptus plantations are Forest Engineering works which have the purpose
of creating stable tree masses which are able to comply with the objectives for
which they were designed, either to produce renewable raw material, or for the
conservation of natural resources.

In any work of engineering, correct planning is essential; in the case of eucalyp-
tus plantations, the general rule is that the first two years are vital as far as
the subsequent growth of the trees is concerned. What is more, good planning
ensures the future mechanisation of the operations for maintaining and exploi-
ting forest products, thus reducing the impact on the environment.

In the planning phase, the initial situation of the hillsides is studied and analy-
sed from the legal, natural, forest and socio-economic standpoint, and this, to-
gether with experience and research, establish the bases for developing the
forest organisation project.

The planning phase is also essential in order to properly design the infrastructu-
res, which are mainly the network of paths and tracks for accessing and extrac-
ting the wood, firebreaks and water points.

The network of paths and access and extraction tracks will enable employees to
carry out the tasks for implementing, maintaining and extracting the product
at the end of the shift. The perimeter firebreaks and firebreaks based around
the watershed, the water points, and the structure of the compartments ensure
prevention and will facilitate fire-fighting tasks in the event of a forest fire.

In this preliminary phase, the possible impacts which could be caused by the
forest engineering project are assessed. The company carries out a preliminary
assessment of the appropriate demarcation of the repopulation zones, the size
and form of the compartments, and the species used, in order to ensure that
the effects of forest activities on the landscape are compatible with the envi-
ronment.

On the basis of ENCE’s forest experience and the scientific studies existing, there
is no evidence of the eucalyptus forest having any negative effect on the soil -
in fact, it is the other way around; its action is an improvement on the results
of real alternatives such as meadows and scrubland. Its effect can be compared
and even improved in many aspects to the effects of pine groves or oak forests.
The breakdown of dry leaves prevents the acidification of the soil, and scientists
have not found any incompatibilities with any tree species.

During the design phase and when carrying out the repopulation, measures
are taken to improve the possible negative effects, which are of a temporary
nature and are easily reversed: using visual screens, which through the age and
height of the vegetation enable the perception of change in the landscape to
be reduced, or energy dissipators which prevent the loss of soil due to run-off
on the tracks; these measures are planned and executed, and their effectiveness
is assessed.




In every situation, the preparation of land for a forest plantation has to be
adapted to the gradient, the rock type and the potential run-off. The ultimate
aim is to prevent erosion while also guaranteeing that the implementation and
development of the plantation are successful.

It is essential to properly prepare the land in order to develop the roots which
seek the sustenance and stability required for the plant, thus being a key factor
in their growth. The object of the preparation is therefore to help root systems
to develop successfully, correcting and repairing the main limitations in the soil at
the initial soil site for the growth of roots: compact soil, lack of air, little depth...

Initial clearing

Before planting, it is sometimes necessary to clear the initial vegetation in order
to prevent it from competing with new plants which are to be installed. This
vegetation, which is normally thicket, grazing land or remains of other crops,
could compete with the plantation and help to spread fungi and disease.

Sub-soiling and terraces

The next step is the sub-soiling, using a forest tractor which makes incisions of
between 60 centimetres and one metre deep using an instrument which consists
of one to three rippers.

This method does not permanently modify the soil structure nor alter horizons.
The effects are limited to preparing the soil vertically, enabling physical space
for the roots to grow in, increasing the depth and improving the infiltration of
rainwater. Its effects and possible visual impacts are of a temporary nature gi-
ven that after a short period, the soil becomes compact once again, the subsoil
furrows close and the soil is covered once again with grasses and thickets. This
process can only be carried out on gradients up to 35 or 40%.

If it is a mild gradient, then a crossed sub-soiling is carried out: this consists of
carrying out two steps which are described as follows. First, in lines near the
steepest gradient on the slope; and the second, following the curves of the
level of the land. Proceeding in this way ensures the fewest possible impacts
from erosion.

If it is a steeper gradient then a single pass is carried out in lines slightly off the
steepest gradient, and regularly interrupting the subsoil furrows approximately
every 20 metres. This measure is used to ensure that the run-off water energy is
dissipated into the furrows thus reducing the risk of erosion.

Repairing terraces

Sometimes eucalyptus plantations are implemented on land that was formed
into terraces in the past. The building of terraces for growing plants is a tradi-
tional technique used by man in the Mediterranean basin (200 BC) and which
for many year was commonly used to carry out reforestations. Terraces were
formerly used because of the limited machinery available to properly prepare
the land. The objective sought might be to increase the soil’'s water retention
capacity or, on the other hand, to improve the evacuation of the run-off on the
hillside and reduce the risk of erosion.
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Today, terraces are no longer built for carrying out eucalyptus plantations. If the
terrain of a hillside is arranged into terraces, the terrace is restored during the
preparation of the land, and then the platform of the terraces is sub-soiled.

The objective of preserving terraces by restoring their profile and longitudinal
gradient is to maintain their hydrological benefits. Abandoning the terraces
would cause the gradual loss of their water properties, thus increasing the risk
of erosion, particularly after their exploitation.

Quality of plant and plantation

For the plantation it is essential to use a quality plant material. The plant of
clonal origin is synonymous with genetic quality, while also ensuring a high
degree of uniformity and stability in the field planted in the future. The clonal
plant is the result of modern genetic improvement programs. This is through
either selecting superior individual plants in plantations, or, even better, contro-
lled crosses between the best progenitors. Clonal reproduction ensures that all
the characteristics assessed are captured and reproduced: higher growth, better
structure, greater strength, stronger resistance to pests and diseases...

The clonal masses are planted in rows 4.5 and 3.5 metres apart in order to en-
sure that all tasks can be carried out in mechanised form. Along these rows, the
plants are separated between 2 and 3 metres apart, depending on the quality
of the land. This gives rise to plantation densities of between 740 to 1,430 trees
per hectare. The different clones used in the repopulation are not mixed one
by one, but are arranged in mono-clone tesseras which are inserted in a mosaic
form.

It is always necessary to review the state and quality of the plant deriving from
the nursery. In this painstaking process - virtually a work of art - the most impor-
tant points to be observed before being used in the field are as follows: proper
packaging to prevent tangling of roots, absence of fungi, the base of the stem
must be slightly lignified, and without a greenish colour.

Initial fertilisation

The new plants are fertilised as soon as they are planted to ensure that nutrients
are available at this stage while guaranteeing the nutritional levels of the me-
dium, given the high demand in the early months of growth. This fertilisation is
known as initial or start-up fertilisation, and is carried out in localised form, put-
ting the corresponding dose next to each plant. This enables a greater yield to
be achieved while also optimising the amount of fertiliser applied. The fertiliser
used is soluble mineral in all cases, and the balances and dosages are adjusted
to the nature of the land the quality of the season.

After the plant is introduced, it has to cope with the most delicate period; after
having developed in a container, in the more favourable conditions of a nursery,
it has to develop on the hillside. It is at this point that problems and failures may
occur in the plants. Given the rapid growth of this species and in order to pre-
vent the new plants from being dominated by the rest, they must be replaced
as quickly as possible.




Controlling thickets
In the first stages of life of a repopulation, the main task is to control competing
vegetation, mainly from plants, by means of clearing.

The effectiveness of the clearings depends on the seasons of the year. The clea-
rings are more effective in spring and autumn, and before the grasses go to
seed.

Thickets and basically the grass which grows randomly about eucalyptus plants
pose very strong competition for light and nutrients, particularly for nitrogen,
while also causing severe water shortages.

This maintenance therefore has a threefold objective: in addition to eliminating
the competition and reducing water consumption, there is less danger of forest
fires. It is fine fuel at medium and low height such as thicket or grasses which
causes the tallest flames and which advance most quickly in the event of a forest
fire breaking out.

This vegetation is controlled using tractors with chain brushcutters or also
applying a suspended tier. The soil should not be ploughed under any circums-
tances, given that recent studies have shown that this not only reduces tree
growth but also it damages the soil structure, transferring more instability to
erosion processes. By means of mechanical methods, it is possible to rationalise
the use of herbicides combining the two control techniques.

The herbicides used in the chemical control of the vegetation are products
which are subject to stringent environmental laws regulating the use and appli-
cation of each one of them to certain cultivated species. In eucalyptus planta-
tions, ENCE uses products registered for their use in forest plantations. These
are systemic herbicides, in other words they do not act upon contact, and have
a low persistency in the medium, i.e. they act in the medium for a short length
of time. For these and other reasons, these products are permitted by the most
demanding forest certification standards.

Maintenance fertilisation

Many studies have demonstrated that it is profitable and useful to carry out
maintenance fertilisations during the growth phase of the repopulation. This
not only improves the growth and vigour of the masses, but it also helps to
close the canopy. By this means, the reduced intake of light is conducive to self-
pruning, hinders the growth of scrub, and, most importantly, the recirculation
of nutrients within the ecosystem.

With maintenance fertilisation, the fertiliser is located in the plantation lanes
with the help of a centrifuge fertiliser device enabling the fertiliser to be dosed
and distributed evenly throughout the plantation. This fertiliser re-establishes
deficient nutrients in the system, ensuring the correct nutritional status of the
plants while also increasing their vitality, and thus their resistance to pests and
disease. The fertilisers are sometimes manufactured using an organic base,
which helps to improve the levels of organic material in the soil. Occasionally,
the balances of the main nutrients (nitrogen, phosphorus and potassium) are
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complemented with other micronutrients such as boron, which are added in
very small doses but which are also essential for the plants’ correct growth.

Integrated pest prevention and control

Integrated control consists of using all the appropriate techniques and methods,
combining their interaction to the utmost, in order to keep pests at levels which
do not give rise to economic damages. In accordance with this definition, we
can ensure that the control of pests in eucalyptus forests is managed using an
integrated control model.

In this model, preventive treatments are particularly important; these treatments
are forest management treatments and cultural practices which are used to
achieve a higher degree of vitality and resistance in the plantation in order to
cope with pests and illnesses.

Because of the nature of the main pests which affect eucalyptus forests in
the Iberian Peninsula, biological control is used as the control method. By this
means, the company permanently monitors the levels of parasitic activity of the
insects causing a plague, proceeding to release beneficial insects or parasitoids
when there are evidently imbalances between the two populations.

By combining the two aforementioned control methods, the company is able
to control pests in most cases, while also reducing the need to use chemical
control. Chemical methods are used when there is a specific need, and as said
above, in a complementary form integrated with the other control methods.

The methods and treatments are defined for each particular situation, following
a study of the environmental conditions and the dynamics of the pest and pa-
rasitoid populations.

Selection of shoots

Masses of Eucalyptus globulus are regenerated after the first felling through
stump shoots, and from that moment on become coppice shoot masses. The
proliferation of many shoots in each stump means that the nutrients are shared
out, and thereby sharing out growth and thus giving rise to masses with smaller
diameters. This is why a selection of shoots is carried out in order to concentrate
growth in a few shoots for each stump.

Regeneration treatment

Forest management science defines the uses of eucalyptus using fellings as rege-
neration treatments. It is a good idea to fell a tree, in fact it is the first step towards
ensuring its regeneration. Therefore, the fellings in each species must be adapted
to their characteristics in order to ensure that they regenerate quickly and fully.

In the case of the eucalyptus, the type of cuts used to ensure its regeneration
is the clear felling type. Using this method, several shoots will arise from each
stump and will grow, thus renewing the plantation. The masses which have
been initially planted known as saplings become masses of shoots or coppice
shoots after being felled.




Time and height of harvesting

The felling season is planned taking into account the weather conditions which
could affect both the buds arising from the stumps and the subsequent deve-
lopment of the shoots. Thus it is a good idea not to delay the cuts in order to
prevent the young shoots from drying out, but it is not a good idea to fell in
winter because the frost can destroy the buds which will later form the shoots.

Generally speaking, in the south of the Peninsula the best conditions are from
September to June, though this period is reduced in particularly dry seasons. In
the north of the Peninsula, with less harsh conditions, felling can take place all
year, except from November to January if it is very rainy.

Another important factor when felling is the felling height as this will mark the
height of the stumps left on the terrain. Although it does not have an influence
on the regrowth capacity, if the stumps are excessively high this could compro-
mise the movement of machinery on the hillside. It also means a loss of yield
given the shorter length of the logs used.

Number of fellings or crop rotations

Given that the eucalyptus is a very vigorous species and with good regrowth
capacity, it is possible to carry out successive fellings to regenerate the mass. The
goal here is to obtain the highest number of fellings or rotations allowed by the
particular location (place or context), without reducing the final production.

If a eucalyptus grove is felled several times, there is a loss of production due to
the death of some of the stumps. At this point the plantation must be renewed
and replaced with a new one. On average, the number of rotations varies bet-
ween three fellings in the south and five in locations with good conditions in
the north-west of the Peninsula.

Management and use of forest residue

The felling residues are branches, twigs, treetops, leaves, bark and other forest
residue which are not used for the same purpose as the wood, which is the main
use. Stumps are also considered to be forest residue when there is a change of
variety. They have to be managed correctly in order to take advantage of their
use given that operations with this material are costly. What is more, these re-
mains can cause problems in the plantations and also cause diseases in certain
circumstances. They must always be arranged in such a way that they do not
cover the stumps, given that if they did so they would hinder the growth of the
stumps or could give rise to mechanical damages in the future shoots.

Possibilities range from sealing off the remains in the lanes of the plantation or
crushing them and adding these remains to the soil in order to recycle part of
the nutrients. Management of felling residue has changed recently due to the
possibility of using biomass for energy purposes.

This is very interesting as it diversifies production, and in some cases increases
the yield of the plantations. It is also common to extract these remains in the
form of bales or already chipped as biomass for energy production. This use as a
source of clean energy reduces CO2 emissions and other greenhouse gases, and
also reduces the energy dependency on fossil fuels.
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To the forest personnel of Grupo ENCE, made up of Engineers and Technicians
of the various branches of Forest, Woodland, Industrial, Biology, Environment
and other related technical and forest specialities, prestigious professionals in
their fields of expertise, with decades of experience in forest management and

field work, university teaching and applied research.
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