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“The United Nations declared 2010 to be the International Year of
Biodliversityttis-a-celebration of life on earth and of the value of bio-
diversity for our lives. The world is invited to, take action in 2010to

safeguard the variety of life on earth: biodiversity”

United Nations Environment Programme — UNEP

Despite the widespread debate concerning biodiversity, especially be-
cause of the fact that 2010 was declared as International Year of Biodi-
versity by the United Nations (UN), most of us continue to have ques-
tions related to the issue at hand. The importance of conserving biodl-
versity may have been understood, since it is often promoted at public
events celebrating the environment and through the mass media. Yet
the link between the ecological approach to biodiversity, which is the
one mostly highlighted to the public, and the importance of biodiversity
for the activities of a mining group such as S&B Industrial Minerals S.A.
remains obscure.

This special report begins exposing the development of the Convention
on.Biological Diversity from the very start, at the United Nations Confer-
ence.on Environment and Development (the Rio “Earth Summit”) in

Biodiversity: The vaﬁébi//iy among living organis'fz'-ﬁ's- from.all sources
including, i.a. terrestnial, marine and other aquatic ecosystems and
the ecological complexes of which they are part; this includes diversi-
ty within Species, between species and of ecosystems.

Definition from the Convention on-Biological Diversity
(signed at Rio de Janeiro in 1992)

1992, until the recent commitments by various nations in Nagoya
(2010), as well as the aims finally agreed upon by the global community
of nations. In addition, the link between the current legal framework of
the European Union and biodiversity and mining activities in general is
highlighted. And finally, the actions taken by S&B as a mining company
in order to preserve biodiversity according to the principles of sustain-
able development are presented at length.

We hope that reading this “brief” special report on such a “big” issue will
prove enlightening and entertaining as welll

This Focus was compiled with the cooperation of colleagues Michael Ste-
fanakis, Myrto Kontaxi, Vini Filippi.
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Biodiversity as part
of the international agenda

Biodiversity does not constitute a new concept for the scientific community, especially for the disciplines

that study the natural environment and ecology. It does, however, represent an issue that acquires increasingly

more importance on an international, European and, ultimately, national level, from the point of view of both
the adoption of policies and the enactment of legislation, rules and regulations.

The question, thus, arises: how and why has biodiversity developed from a mainly scientific discipline to an
issue of major importance that climbs increasingly higher on the agenda of international organizations and in
state policies and is by now directly involving business activities? The answer to the first part of the question
follows below. As to the “why”, the answer is the realization of the scale at which biodiversity is being lost, i.e.
the number of species in relation to the past, in combination with the destruction of ecosystems in order to
cover the growing needs of the growing population on earth.

The protection of biodiversity as an issue of international and national strategy

During the significant United Nations Conference on Envi-
ronment and Development in 1992 in Rio, Brazil (also known
as the “Rio Earth Summit”), the United Nations Environ-
ment Programme (UNEP) presented the global Convention
on the Conservation of Biological Diversity (hence Con-
vention on Biodiversity), as a result of in-depth study of the cur-
rent situation by a Working Group of Experts since 1988. The
Convention was ratified in 1993 and comprised targets for
sustainable development, climate change and the manage-
ment of natural resources without destruction of ecosystems.
In April 2002, the Convention’s signatory nations, having evalu-
ated that the rate of implementation of its goals did not proceed
satisfactorily and bearing in mind the other goals of the United Na-
tions conceming the reduction of poverty and the improvement
of living conditions in the whole planet, set a new aim, to arrest
the decline of biodiversity on an international, regional and
national level until the year 2010. Within this framework, 2010
was declared as International Year of Biodiversity.

At the Conference of the Parties to the Convention on Biological
Diversity (COP-10), which took place in Nagoya, Japan, in 19-28
October 2010, progress regarding the implementation of the
Convention was considered. Since the aim set for 2010 has not

Biodiversity and the mining sector

The mining sector (and surface mining especially) by its very
nature interferes with the natural environment, given that the
process of extracting minerals moves and removes large
quantities of sail, disturbing the local habitats even though tem-
porarily. Yet the sector has acknowledged responsibility for car-
rying out its activities while respecting the natural environ-
ment that is, after all, the source of its business, and can
present many examples of activities actually having a posi-
tive effect on biodiversity, which is also the goal of the largest
mining companies in particular.

Itis worth noting that the mining sector does not have the priv-
ilege of establishing or/and moving its activities at will, since
nature has “located” mineral resources at specific areas, and
also our civilization today needs minerals as raw materials for
the manufacturing of products used everyday as well as for
infrastructure. This need was eloquently expressed through
the Raw Materials Initiative of November 2008 (also known
as the Verheugen Initiative). Taking into account the diffi-

been achieved, the new strategic plan for 2011-2020 was fina-
ized and a new vision for 2050 was set forth. The new plan calls
for attempts to reduce by 50% the rate of loss of biodiversity and,
wherever possible, to eradicate the loss, restore 15% of the de-
graded areas to their natural condition and protect 17% of land
and 10% of sea covering the planet. Fair and balanced distribu-
tion of benefits from the use of genetic resources is also taken
into account. The Nagoya Protocol, as it has been called, is ex-
pected to enter into force in 2012, also defining Action Plans at
the national level until then. Today, 193 countries are members
of the Convention on Biodiversity, rendering it truly global.

The European Union (EU) and its member-states, that ac-
tively participated in this global action (from Rio to Nagoya), are
at the forefront of laying down international policies, since they
have been promoting, ever since 2006, a large number of le-
gal initiatives to reduce the rate of loss of biodiversity. The EU
framework for the protection of biodiversity today is being im-
plemented through the Directives on the protection of habitats
and of flora and fauna (also known as “Natura 2000 Network”),
strategies of “green infrastructure” and ‘control of alien species”,
also aiming to incorporate the protection of biodiversity in oth-
er policies (for example, Common Agricultural Policy, Region-

culties in accessing areas of the Natura 2000 network, not pro-
hibited ex ante, in order to cover partly the needs for mineral
raw materials, an EU Committee was created in order to de-
velop an activities Guidance in protected areas. This consul-
tation committee ensured the participation of all sides in-
volved in the matter (the Directorate General-Environment, the
Directorate General-Enterprise, representatives of the Public
Administration, Non-Governmental Organizations and insti-
tutions representing the sector). S&B also participated as
representative of EU mining associations.

After two years of work, in July 2010, the European Commis-
sion published a Guidance entitled Non-energy mineral ex-
traction and Natura 2000. This booklet offers specific guid-
ance on how the development of mining activities can be com-
patible with EU legislation on the protection of wild flora and fau-
na and their habitats. It is explicitly stated that the develop-
ment of mining activities within a Natura-designated areais not
prohibited ex ante. Even in the case where the network’s pro-

al Development, protection of water and land, combating pol-
lution etc.) The Natura 2000 network is the largest network of
protected areas in the world, at 18% of the total landmass of
the European Union, while the percentage for Greece is 28%.
The Directive 409/EC for the protection of wild fauna is being
implemented since 1979 while the Directive 43/EC has been
in effect since 1992. It should be noted that the “Natura 2000
Network”, as part of the initiative for the protection of biodiver-
sity, does not cover every species of plant or animal in the EU
but classifies as species “under protection” about 1,500 species
of animals and plants that are under threat of extinction, rare,
vulnerable or endemic, as well as about 230 habitats, in order
to safeguard their long-term conservation in the EU.

In order to achieve the ambitious goals of the CBD, the European
Union approved in 2006 a Biodiversity Action Plan while in
March 2010 it adopted a new target with a year 2020 horizon.
Greece ratified the CBD with Law 2004/1994, while the recent
government bill “on the protection of biodiversity” that was
tabled by the Ministry of the Environment, Energy and Climate
Change, attempts to incorporate the concept of biodiversity
in the protection objectives of Law 1650/1986, the basic law
for the protection of the environment.

tected elements may be affected, the mining activities are a--
lowed as long as appropriate assessment as well as mitigation
and compensation measures are carried out, under the con-
dition that all provisions of EU legislation will be observed.

Non-energy mineral

—~ extraction and Natura
" 2000 Guidance:

“the development

of mining activities

in Natura-designated
areas is not ex ante
prohibited”
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S&B on Biodiversity

For many years S&B has been aware of the impor-
tance of protection and management of biodiversity,
not only regarding the areas under its management
but also the protection and preservation of the natu-
ral environment in general.

This is the reason why reclamation for S&B begins
as early as the planning and the organizing phase of
a new mining site.

Mined land creates “voids” as a result of soil removal
to expose the useful minerals, the so-called mine
pits. This soil is either used to refill the excavation
“voids” of other sites where exploitation is complete,
or disposed off in heaps, reshaped and appropriately
rehabilitated with suitable seeding and planting
methods.

The major part (75%) of the S&B Group’s mining activity worldwide is located in Greece (Fokis
Prefecture and Milos Island), since the major volume of the natural resources produced by the
Group is also mined in Greece. Given this fact, substantial know-how has been developed in
Greece and important investments in human resources as well as infrastructure work have

been channeled to reclamation works.

S&B reclamation work in Greece

S&B in Greece has often found itself to be the focus of criti-
cism related to its alleged “failure to reclaim old open-pit min-
ing areas’, especially in the Fokis Prefecture. Therefore, it is
important to make reference to the legal framework in Greece,
before the new mining law, as well as the forestry law, was in-
troduced; in fact, not many are aware of that framework.

In the past, bauxite mining was mostly practiced in open pits.
Mining companies, including S&B, were obliged to pay for
the reclamation work in the affected areas, but the state was
responsible for carrying it out. Nevertheless, none of the af-
fected areas was ever reclaimed by the Greek state, although
the cost had been covered in full and the land returned by the
companies to the competent authorities.

After the introduction of the new mining law, rendering the

Bringing nature back to the mine

mining companies themselves accountable for the recla-
mation work, S&B has reclaimed most parts of its ex-
hausted mines and quarries. By the end of 2009, the com-
pany had already reclaimed 48.9% of the total affected ar-
eas, both on Milos and in Fokis, and continues to do so,
developing state-of-the-art effective techniques and prac-
tices. Of the remaining 51.5% of affected surface, 45.3%
is still “in use”, meaning that mining deposits there are not
exhausted yet and mining is still underway. Thus, the re-
maining 5.8% is the actual surface still awaiting reclama-
tion, which has already been scheduled.

Overand above its conventional obligations, S&B has voluntarily
undertaken the reclamation of 1/3 of the affected areas for
which the state is liable (1,651 out of 5,062 square kilometers).

S&B Group mining activity

Country Mines
Bulgaria (Kardjali) [
Germany (Landshut)

Greece (Milos & Fokis)

USA (Aberdeen)

Italy (Sardinia) oe
China (Liaoning) [
Morocco

Hungary (Egyhazaskezo)

Bentonite ¢ Perlite e Bauxite

... and abroad

Land reclamation in the various countries where the S&B
Group owns or operates mines depends on the legal
framework, the size of the specific mineral deposit, the
ownership status, the previous use of land, as well as
other factors of local nature that determine the reclama-
tion process of the affected areas. For instance, the ben-
tonite deposits in Germany are small in size, and hence
their exploitation is completed in a relatively short time-
span, immediately followed by reclamation. In Bulgaria, ac-
cording to the national legal framework, reclamation of
mines is not allowed before available deposits are com-
pletely depleted, regardless of the economic value of any
remaining reserves.

Mine reclamation requires strenuous and long-lasting efforts. In brief, the reclamation practice today includes the following stages:

Reshaping and landscaping ar-
eas to be reclaimed, where this has
not been carried out during the ex-
traction process

the mining process

Construction of all necessary
technical works (drainage ditch-
es, anti-erosion works etc.)

Covering of the area to be re-
claimed with fertile topsoil, having
been stored for that purpose during

P
Hydro-seeding to create the nec-
essary pre-vegetation, which is re-
quired to avoid soil corrosion and to
facilitate the planting of shrubs and
trees at a subsequent stage

Fencing of the reclaimed areas to
protect plants from grazing herds

Irrigating and maintaining the
plants for at least 3 to 5 years

Planting of shrubs and trees that
can thrive in the specific soil and

climate conditions of the area
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We plant the seeds ... for a sustainable future

A successtul reclamation is measured not just by a satistactory aesthetic result but —mainly— by the restoration of a self-sustained ecosy-
stem with sufficient diversity of flora and fauna species. Reclamation is an on-going procedure implemented in stages, which needs to
be supported by the necessary scientific methods. A critical success factor is the use of seeds and plants appropriate for the
specific climate conditions and resistant to diseases. Care for sustaining and developing each ecosystem requires a broad,
if not exclusive, use of local plant species.

Today, on Milos island and in the Fokis Prefecture, 95 dif-
ferent plant species, more than 90 percent of which are en-
demic and local, are used for land reclamation purposes; the
majority of these plants are propagated at the company’s
plant nurseries.

Milos is a smallisland, with various climatic particularities. Its
plants must be hardy due to poor sail, high salinity, strong
winds (that are often comparable to a sandblast), soil erosion,
lasting drought during the summer, long-term water scarcity,

unrestrained grazing and, occasionally, fires. The work carried
out in the Milos nursery focused on the study and reproduc-
tion of plants that have developed mechanisms to withstand
those conditions.

S&B’s activity in Fokis is situated mainly on the mountain
of Ghiona (2,150 m.). The Ghiona mountain’s climate varies
significantly depending on the altitude, from a mild Mediter-
ranean climate in low altitudes to very low temperatures
that are typical of the subalpine grasslands of 2,000 m. and

Trachilas - Milos, Greece: simultaneous mining
& reclamation work

Continuous investments in infra-structure, research & development

Dedicated Land Reclamation Departments, managed by
experienced foresters, already count more than 25 years of ac-
tivity and cooperate with prominent research organizations and
the academic community in order to acquire the necessary
knowledge and optimize their methods and know-how.

The company also operates plant nurseries in the Fokis Pre-

fecture and on Milos island, the two most important areas of its

activity in Greece; the Fokis nursery has been active for 21 years
while the Milos nursery has been in operation for 14 years.

The following are some of the most important scientific co-

operations in recent years:

* Afive-year research program (2005-2010) carried out by S&B
in cooperation with the Institute of Mediterranean Forest
Ecosystems of the National Agricultural Research Foun-
dation (NAGREF)and the University of Athens. Dr. Geor-
gios Brofas, aforester and landscape architect as well as
resident researcher at NAGREF, describes some of the re-
sults of this multifaceted research: “Many very positive re-
sults arise from the programs we carried out:

- The negative factors that restrict or inhibit the implantation
and development of vegetation were identified;

- The plants that flourish in developed areas were identified
and their reproductive biology was studied, a fact that a-
lowed the production of plants for most of them. We must
especially note the production of seedlings of Juniperus
foetidissima, all other methods having failed, it was made

possible only with the grafting of cuttings into seedlings of
Cupressus sempevirens;

- New materials were used in seeding and new techniques,
that improve the chances of survival of the plants and lead
to the elimination of irrigation, were invented;

- The experimental trial of 18 local and foreign species gave
us the possibility to choose new species resistant to the
salty winds on Milos.”

Atwo-year research program aiming at recording and study-

ing the fauna in the wider area of Ghiona Mountain in Fokis;

the “Ghiona Surveillance Program — updating existing da-
ta” was concluded in 2008 by the University of Thessalia,
under the guidance of Thanassis Sfoungaris, Assistant

Professor and Director of the Ecosystem Management and

Biodiversity Laboratory, Department of Agriculture, Crop

Production and Rural Environment, who points out that

“with this program, we carried out a detailed recording and

surveillance of the fauna of Ghiona for a period of two years.

| would like to call attention to the fact that very few re-
search programs of similar extent have been carried out in

Greece. Therefore, since there are very few areas with the

width and depth of information comparable to our results,

this program not only is the reference for Ghiona but will al-

S0 act as the pilot for studies in other areas”.

* Assix-year cooperation between S&B, the research team on
Energy Raw Materials at the Department of Geology of the

above. Accordingly, the plant nursery in Fokis reproduces
plant species that can be used from sea level to the subalpine
zone. Particular emphasis is given to the reproduction of na-
tive plants best suited for planting at the most challenging
areas of the subalpine zone, as well as the reproduction of
the black pine (Pinus negra), which is used in reclamation
works in altitudes of 600-1,800 meters, as the precursor
species of fir (Abies cephalonica) which is typical to the re-
gion’s forests.
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NE Nera 7 deposit - Fokis, Greece: reclamation o? an
open-pit mine

University of Patra and the German institute Forschungsin-
stitut fur Bergbaufolgelandschaften e.V., Finsterwalde
(2002-2008) with an aim to research for Breton ameliorants
in planted plots in the Ghiona-Parmnassos area and on the is-
land of Milos. Kimon Christanis, Professor at the Department
of Geology of the University of Patra, commented that “un-
fortunately, in Greece, most companies do not apply prac-
tices that would contribute to linking industrial production to
state-ofthe-art research|...| S&B is one of very few exceptions
[...] Our cooperation during the whole period was very con-
structive, since the researchers were able to|...] deduct sc-
entific results with trials in real conditions, while the compa-
ny was also able to acquire know-how in ameliorants that
would help it improve its reclamation practices’.

A cooperation with the Laboratory of Forest Soil Science of
the Department of Forest Production, Forest Protection
and Natural Environment of the Aristotle University of
Thessaloniki (AUTH) on trials for the application of a new
method for the artificial ageing of surfaces of stony sub-
stances. Professor Dimitris Alifrangis, director of the Lab-
oratory, mentions: “The aesthetic degradation of the land-
scape Is one of the main characteristics[...] of all major ex-
cavations. S&B, in cooperation with the Laboratory of For-
est Soil Science of AUTH, has developed and tried, during
the past few years, a new method for the artificial ageing with
very good results in Parnassos.”



