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FOREWORD

Dear Reader,

It seems that each year is shorter and shorter, and although this is not really the
case, another year has already passed and we have released already the second edition of
the bulletin MINERAL RESOURCES. It is also available on http://Www.geo-zs.si .

Last year was strongly marked by the continued economic crisis in Slovenia, the
European Union and the world, which is also evident in the substantial decrease in
production of mineral resources (considering the years of conjuncture). In Slovenia, the
drop was nearly 30 % compared to 2007. Regarding the structure of mineral resources
production in Slovenia, this points to the difficult state of the construction business,
which we can follow in the media practically on a daily basis. The lasting trend of the
previous year is still continuing and we are not yet seeing much recovery.

The field of mineral resources has also been marked in the past year by a lively debate
regarding changes and additions to mining legislation, which came to a climax in July 2010
with the ratification of the Mining Act (ZRud-1). The law became effective in August, and
will come into force as of | January 201 1.

At the European Union level, the past year was a year of intensive work for two
working groups (group | — critical mineral resources; group Il — best practice transmission
in the area of forming policies/ directions, furthering spatial planning, procedures for
issuing permits and the exchange of geological expertise). The working groups were
organised within the Raw Materials Supply Group — RMSG. In July 2010 they published
their reports, which can be found on the website of the Commission:
http://ec.europa.eu/enterprise/policies/raw-materials/critical/index_en.htm
http://ec.europa.eu/enterprise/policies/raw-materials/sustainable-supply/index_en.htm.

Some good news from the last year is absolutely the increased number of active
European projects in the field of mineral resources. Some Slovene researchers and experts
are also participating as partners in some of these. We will give a report on one of these
projects in this issue.

| hope and expect that next years there will be a more optimistic outlook on the
future, primarily on the basis of renewed economic momentum, as well as faster societal
development.

In closing, | wish to thank my colleagues, the contributing authors, for their part in

the release of this bulletin and I invite the readers to take it in their hands, read it and send
the editors their comments, whether complimentary or critical.

BEST WISHES!

Dr. Slavko V. Solar
Ljubljana, August 2010 Editor

Cover print: Quarry Sadinja vas, Photo by: Ana Burger
Other photos by: Ana Burger, Vida Pavlica, Milo$ Markic, Stelios Mavrigiannakis




INTRODUCTION
Dear Reader,

Before you is the 6 bulletin of Mineral Resources in Slovenia, which presents to you
a summary of the state of affairs for the year 2009. The bulletin has, as in past years, come
about through the cooperation of experts from the Geological Survey of Slovenia and the
Division for Mining under the Directorate for Energy at the Ministry of the Economy of the
Republic of Slovenia. Through its contents it can also prove to the broader public the
usefulness of carrying out public geological services for mining purposes in Slovenia, which
the Geological Survey of Slovenia performs for the Directorate for Energy at the Ministry of
the Economy of the Republic of Slovenia.

That the above-mentioned work is not an end in itself is attested to by the fact that

| mineral resources are gaining importance every day. While it is true that non-metal mineral
resources and some energy resources, which represent the bulk of the activities of public
geological services for mining purposes, are more or less connected to a narrower area of
extraction and therefore have less of a globally strategic value, they are just as important
for economic development as metal mineral resources and the majority of fossil fuels, for
which these assertions do not hold true. It is precisely because of this fact that the tasks in
the framework of public geological services play an important role in the development of
' Slovenia.
Greater challenges are faced by mineral resources of the other group (rare and
| metallic mineral resources, as well as the majority of fossil fuels), which Europe does not
extract enough of to satisfy the tremendous need, so therefore must import them. Here,
+ however, it faces competition from the USA, China, Russia, Australia and Japan, who are
4 also participating in the »natural resource arms race«. The competition is tough and fierce,
- and above all long-term, as it demands tying up financial investments in exploration, which
. only yields results after a time lapse. Future owners and exploiters of strategic resources
will undoubtedly shape and control the development of 21* century technology. A clear
example is rare earth metals, such as lithium, yttrium and lanthanides, which are
unavoidable in the development of low-carbon technology and for the production of
equipment connected with it. At the moment, China has a monopoly on the extraction of
rare earth metals, as it controls 95 % of the supply. This fact presents a serious threat to
other advanced societies because of their limited access to these mineral resources. In the
face of ever-increasing pressure from competitors in the field of »natural resource arms
race«, the EU must seriously ask itself about the urgency and scope of strategic moves
connected with this question. The EU is substantially behind in this area, so decisive
action is strongly desired and desperately needed. Only time will tell how well the EU will
know how to capitalise on its more friendly relations in the areas and countries, or rather
to the people of these places, where deposits of these strategic mineral resources are.

In light of all this, certain responses or moves clearly present themselves as a
solution. The European Union has already adopted some of these measures, such as the
acceptance of the report on mineral resources (Communication on the Raw Materials
Initiative »Meeting our critical needs for growth and jobs in Europe«) or the analysis that was
carried out on 14 critical mineral resources for the needs of the EU (Report forecasts
shortages of 14 critical mineral raw materials) by a group of experts. Besides looking for new
sources of mineral resources and energy sources, decreasing their use and of course
recycling both lend themselves as alternative or complementary solutions. Aware of the
coming problems with managing mineral resources in Europe and in Slovenia, we at the
Geological Survey of Slovenia also try to be as actively involved as possible in seeking out
solutions for these problems, and are strongly supported in this endeavour by the
Directorate for Energy at the Ministry of the Economy of the Republic of Slovenia. As such,
we are coordinating the European project SARMa, which operates in the area of Southern
and South-eastern Europe. In addition, we are also actively participating in several other
European projects concerning the problems surrounding mineral resources — EO-Miners in
EuroGeoSource and energy sources — T-JAM in TransEnergy.

In the same way that a society is a dynamic form, so is the reflection of its work, as
presented in this bulletin. Each and every discovery is both mysterious and interesting. In
unveiling its secrets and studying its content, | wish you a great sense of satisfaction and
much interesting reading.

BEST WISHES!
Dr. Marko Komac, Ph.D.
Director
Ljubljana, August 2010 Geological Survey of Slovenia
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MINING WITHIN MINISTRY OF THE ECONOMY IN 2009

Mining activities in Slovenia fall under the Ministry of
the Economy, Directorate for Energy.

On the web page of the Ministry of the Economy
(http://Www.mg.gov.si/en/), among other items posted from
the area of the mining, are descriptions of the procedures for
obtaining individual permits, as well as access to the
application form for interest in the Issuance of Mining Rights.
Information about current events and news that involves this
ministry is also posted on the page.

The main activities of the Directorate for Energy related to
mining are:

e Managing procedures relating to mining rights

e Issuing permits and consents within the jurisdiction of
the Ministry according to the Mining Act

e Deciding on entries into the registry of persons
authorised for mining and keeping the registry in
electronic form and hard copy

e Coordination of the programme for the gradual closure
of the Trbovlje-Hrastnik Mine, and the programme for
the long-term rehabilitation of disused mining
facilities for the purposes of the exploitation of
hydrocarbons in the north-eastern part of Slovenia

e Preparation for implementing regulations in the area of
mineral resources management at all stages

e Preparation of the draft national programme and plans
for the management of specific mineral resources

e Management and coordination of particularly
demanding administrative procedures and projects

The three main activities are issuing permits according to
the Mining Act, granting mining rights and other
administrative procedures.

Permits from the Mining Act

I. Permits from Article 48 of the Mining Act

The following permits are issued on the basis of Article
48 of the Mining Act:

e  Permit for exploration

e Permit for exploitation

e Permit for ceasing exploitation

Permit for conducting activities

Permit for the use of facilities and equipment
The above-mentioned permits are issued for all mineral
resources with the exception of crushed stone, gravel, sand,
silt, clay, flysch, marl, pottery, ceramic and brick clay, for
which permits are issued at the regional administrative offices
having jurisdiction over the area on the basis of Paragraph 2 of
Article 48 of the Mining Act.

In accordance with Article 48 of the Mining Act, only
permits under points 4 and 5 of Article 48 of the Mining Act
are issued for the execution of mining activities that do not
directly relate to exploration and exploitation of mineral
resources, namely the permit for conducting activities and the
permit for the use of facilities and equipment.

2. Permits from Article 51 of the Mining Act

In cases specified by Article 51 of the Mining Act, a
permit from points I, 2, 3 and 4 of Article 48 of the Mining
Act may be issued through an expedited procedure as one
complete permit.

In the expedited procedure at least two procedures from
the preceding paragraph are combined, such that the issuing
procedure for permits from points I, 2 or 3 of Paragraph | of
Article 48 of the Mining Act are combined with the procedure
for issuing the permit for conducting activities from point 4 of
Paragraph | of Article 48 or from Article 50 of the Mining Act
(e.g. the permit for exploration and the permit for conducting
activities in the exploration, the permit for exploitation and the
permit for conducting activities in exploitation, the permit for
ceasing exploitation and the permit for conducting activities in
ceasing exploitation).

Procedure for granting mining rights

The exploitation of mineral resources is conducted in an
exploitation area, the size of which is determined by the act on
granting mining rights (Article 12 of the Mining Act). The right
to mining may be obtained with a concession, which is issued
by the Government of the Republic of Slovenia (Article 13 of
the Mining Act).

Other administrative procedures

Decision-making in administrative procedures not
connected with exploration and exploitation of mineral
resources are also conducted and overseen.

On the basis of the decrees within the Mining Act, the
Spatial Planning Act and the Construction Act, various
approvals, opinions and guidelines are issued.
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STATE OF AFFAIRS IN THE FIELD OF MINERAL RESOURCES
IN SLOVENIA IN 2009

Overview of Slovenia’s mineral resources

In Slovenia, we can find energy resources, metallic and
non-metallic mineral resources in the given geological
conditions. Energy resources include coal (black and brown
coal, as well as lignite), radioactive mineral resources
(uranium), oil and natural gas, along with geothermal energy.
Coal-rich areas include the Velenje basin, the Zasavje tertiary
basin, the Krsko-Brezice field and northeastern Slovenia.
Potential deposits for uranium ore lie in the areas of Zirovski
Vrh and the wider Skofja Loka region. There are several
potential areas with oil and natural gas: the Mura depression,
the Slovenian coastal region, the Alpides and the Dinarides and
isolated tertiary basins. Around 16 % of the land of Slovenia
has geothermal prospects. Potential areas are the Pannonian
basin, the Roga$ka-Celje-Sostanj basin, the Kriko-Brezice
basin, the Planina-Lasko-Zagorje basin and the Ljubljana basin.
On the metallogenetic map of Slovenia, around 200 sites of
metallic mineral resources are marked, dozens of which are
mining sites (deposits); the rest are finds (occurences).
Potential economic significance can be attributed primarily to
sites of mercury, lead and zinc, copper, antimony, iron and
bauxite. Non-metallic mineral resources of higher market
value (industrial minerals and rocks) that could be exported are
only moderately represented. Non-metallic mineral resources
of lesser value prevail (mineral resources for the industry of
building materials and construction), which we take advantage
of primarily for our own use or enrich them and use them in
semi-manufacturing and manufacturing. Domestic non-metallic
mineral resources are used in construction, the ceramic
industry, the metallurgy and metalworking industry, for
environment and water purification, the glass working
industry, farming, the food industry and so on.

Mining has a long tradition in Slovenia and its own
position on a worldwide scale. In the past, this meant the
exploitation of a significant quantity of mercury in Idrija,
whereas today it involves the technologically perfected
underground extraction of lignite in Velenje. In recent times we
have been closing underground mines of energy resources and
metallic mineral resources; only mines (surface mines) of non-
metallic mineral resources and individual underground
coalmines are left. Coal production is only carried out today at
the Velenje Lignite Mine and at the Trbovlje-Hrastnik Brown
Coal Mine.

The following description of Slovenian coalmines is taken
from Marki¢ (2007 Bulletin). We know of dozens of sites of
coal extraction within the territory of Slovenia, from very small
sites, which had only regional significance, to a number of full-
blown coalmines, where in the past we mined anywhere from
tens of thousands to hundreds of thousands of tons of coal per
year; in Trbovlje quantities also reached above one million tons
(I Mt) and in Velenje over 5 Mt. Our exploitation of coal,

whose beginnings reach back to the second half of the 18th
century in the time of Maria Theresa’s reign and the era of the
Enlightenment, to its height in the 19th and 20th centuries,
has changed with time and geography.

Even exploration was undertaken with varying intensity
in different periods, but excavation and accompanying
technologies of mining which took place primarily
underground, though in some areas also on the surface,
particularly improved. After World War Il and until the
beginning of the 1960s, production of coal in Slovenia grew
quickly, from around 2 to nearly 6 Mt per year. This was
followed in the 1980s by increased production to
approximately 6.75 Mt annually, but with a lower level of
quality, below 10 MJ/kg. In the 1990s we closed the coalmines
at Lasko, Zagorje, Senovo and KaniZarica and considerably
decreased domestic production of coal to under 5 Mt per year,
while somewhat raising its energy quality as well as
introducing some cleaner burning procedures in thermal energy
structures.

Today only two coalmines are still in operation in
Slovenia: the Trbovlje-Hrastnik Brown Coal Mine and the

S P [lagr




Velenje Lignite Mine, for which production in the year 2009
amounted to over 0.5 Mt of brown coal (Trbovlje-Hrastnik) and
3.9 Mt of lignite (Velenje).

The uranium mine at Zirovski Vrh, which is the only
newly opened underground mine in Slovenia since the Second
World War, has been in the process of closing since 1991. The
production of mercury ore in Idrija was ended in 1991. In
Mezica the last tons of lead and zinc ore were mined in 1994.
Otherwise, the mines in Idrija and Mezica have been in the
process of closing down since 1987 and 1988 respectively.

From the brief preceding description of the situation in
Slovenia, the potential of mineral resources and the overall
economic state, a pronounced dynamic of change can clearly
be seen: the closing of centuries-old metal mines, smaller
underground coalmines and uranium mines, the strategic
preservation of two coalmines and the marked emphasis on
mineral resources for building and the construction industry. In

view of the trends until now of increased exploitation and
programmes for economic development, primarily in the area of
infrastructure construction (roads, railways, apartment
buildings), we can predict a need for individual non metallic
mineral resources, first of all in construction, with others also
coming into play in the long term after 2010. Mineral resources
for construction, which will be extracted by surface mining,
will remain an important factor in the national economy and
development in the future as well.

We conclude that in the year 2009 there was a total of
225 areas with mining rights, of those, 219 exploitation and 6
exploration areas, with 26 different mineral resources. These
areas were administered by 168 mining right holders.

Slavko V. Solar, Andreja Senegaénik

OVERVIEW OF DATA ON PRODUCTION, RESERVES AND RESOURCES OF NONMETALS

Types and distribution of mineral resources in Slovenia

We know about many more types of mineral resources in
the territory of Slovenia than have been exploited in the past
or in 2009. In that year, according to data from the Ministry of
the Economy (by the Reporting Form), the following types of
mineral resources were exploited and explored:
— ENERGY

e brown coal, lignite, oil and natural gas, geothermal
energy
— METALS
— NONMETALS

o lake chalk (production until 2003), bentonite, chert,
quartz sand, calcite, tuff, industrial dolomite, ceramic clay,
brick clay, natural stone (limestone, tonalite, other natural
stones), raw materials for the lime and cement industry
(limestone and marl for industrial purposes), crushed
limestone, dolomite, magmatic and metamorphic rocks (meta-
diabase, keratophyre, andesite and andesite tuff, serpentinite),
gravel and sand.
— MINERAL RESOURCES - OTHER

o sea salt

We can classify mineral resources in a number of ways. In
Slovenia we divide mineral resources into:
— ENERGY
— METALS
— NONMETALS

o mineral resources for the manufacturing industry and
other uses (industrial minerals and industrial rocks)

e mineral resources for the industry of construction
materials

o aggregates
— MINERAL RESOURCES - OTHER

Explanation of the tables

The source of the data on production, reserves and
resources for the years 2004 - 2009 is the data from the
Geological Survey of Slovenia’s »Database of Reporting Forms

of Mineral Resources«. The database is compiled on the basis
of the Reporting Forms for declaring the base of produced
mineral resources, the size of the exploitation and exploration
areas and the measures for cleaning up the consequences
resulting from the mining, and the forms regarding the state of
reserves and resources of mineral resources. The holders of
mining rights submit the completed forms for their areas once
a year to the ministry presiding over mining. Prior to 2004 we
used data from the »Statement of Reserves and Resources of
Mineral Resources in the Republic of Slovenia« from the
Republic Commission for Determining Mining Reserves and
Groundwater (henceforward, the Commission). Data regarding
territorial units (statistical regions) and population are data
from the Statistical Office of the Republic of Slovenia.

In the tables sites are taken into account, therefore
including sites without production or without reserves and
resources. The site is presented for the year the valid
exploitation or exploration area was declared at the
Commission (until 2003) or in the Database of Reporting
Forms (from 2004 onwards).

The Commission’s data on reserves and resources of all
mineral resources of various categories and classes has been
separated into only two parts for our purposes, namely reserves
and resources. At the current time reserves can be exploited,
whereas resources, for a variety of reasons, can not (insuf-
ficient exploration, unprofitability, technical-technological
infeasibility). Therefore, in the following text reserves are
classified into economically viable reserves types A, B and C,;
among resources, into conditionally economically viable and
economically unviable reserves types A, B and C, and
resources, type C,. Reserves and resources have been
measured only in exploitation and exploration areas. Regarding
the recorded resources D, and D,, it is our opinion that they
were not evaluated within legally approved exploitation and
exploration areas and we have not included them among
resources.

Slavko V. Solar, Joze Stih, Andreja Senegacnik
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EXPLANATION KEY

Nahajalisce Exploitation area
Nahajaliste Exploration area

Energy resources
B Coal

Industrial minerals and rocks
Bentonite

Calcite

Chalk

Quartz sand

Tuff

Industrial dolomite

Chert

Ceramic clay

Fire resistant clay
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Construction materials

® Brick clay
>  Brick marl
® Natural stone - limestone
@ Natural stone - tonalite
® Natural stone - other
® Limestone for lime and cement
® Cement marl
Aggregates

A Crushed stone - limestone

A Crushed stone - dolomite

A  Crushed stone - metamorphic and magmatic rocks
A Gravel and sand

Mineral resources - other
# Sea salt

Murska depresija
Exploitation area - oil and natural gas
Exploration area - oil and natural gas
Exploration area - geothermal energy
[ Exploration area - oil, natural gas, geothermal energy
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Number of sites of non metals in Slovenia with and without production in exploitation areas by year

1983 1988 1993 1998 2003 2006 2007 2008 2009

Bentonite | | | | | | | |

Calcite | | | | | | | |
Kaolin | 3 3 3

Chalk 2 | | | | | | | |

Quartz sand 12 7 10 9 7 7 7 7 7

Tuff 2 2 2 | 2 | | |

Industrial dolomite 3 3 | |

Chert 3 | | | | | | |

Ceramic clay 2 6 7 6 6 6 5 5 4

Industrial minerals and rocks 20 22 26 24 18 22 20 18 17

Brick clay 6 11 10 7 7 8 9 8 6

Building stone limestone 3 2 3 4 6 11 13 12 Il

tonalite (granodiorite) I 2 2 I 2 2 2 3 3

other 2 3 5 4 9 15 15 15 14

Building stone 6 7 10 9 17 28 30 30 28

Raw materials for lime 6 6 6 6

Raw materials for cement 4 6 7 6 4 5 5 5 5

Construction materials 16 24 27 22 28 47 50 49 45

Crushed stone limestone 7 20 24 22 25 24 29 271 27

dolomite 8 31 36 30 88 101 100 95 96

other 2 4 6 8 6 6

Crushed stone 15 51 60 54 117 131 137 128 129

Sand and gravel 0 28 30 22 32 36 37 33 32

Construction materials — aggregates 25 79 90 76 149 167 174 161 161

NON - METALS 61 125 143 122 195 236 244 228 223
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SUSTAINABLE AGGREGATES RESOURCE MANAGEMENT
SARMa

SouTH EAST EUROPE PROGRAMME PROJECT
2009 - 201 1

Earth scientists, geologists and others are involved not only in fundamental research
projects, but also in applied projects. Most applied projects are multidisciplinary and have
as their goal the solution of different open and ongoing challenges that society faces. An
important set of these projects deals with the provision of an adequate and secure supply
of raw materials. Within such projects, many questions are addressed by scientists and
experts, who are able to utilize their knowledge to collect relevant data, analyze that data
and compile it into comprehensive information that provides a solid basis for sound
decision-making. Earth scientists can best perform these tasks when they are aware of the
need for information, the potential contribution of geology and other disciplines, and the
prevailing societal paradigm of sustainable development. Consider, for example, the case of
aggregates (crushed stone, sand and gravel), which are crucial for infrastructure and
construction. Their importance and role in society has evolved over time, and the last few
decades have seen dynamic changes. Parallel to these changes, the role of aggregate
resource experts has also changed due to the requirements for data and information related
to resources. In the increasingly complex world that we face, more and more diverse
geological and other information is required; not only information on deposit quantity and
quality, but also other geo-oriented information that supports the economic,
environmental and social aspects of deposits, quarry development, and the whole mine life
cycle.

Many countries are rich in aggregates, but supply is not coordinated, which is the
case within South East Europe. Among the many challenges are illegal and destructive
quarries, unclaimed sites, limited recycling, and community opposition. Primary aggregates
can only be extracted where they occur; however, quarrying has had environmental and
social impacts, including inefficient usage of water and energy, air pollution, and
community disruption. These have given the industry a negative image, intensified by
illegal quarrying, limited recycling of construction and demolition (C&D) wastes, and
minimal use of quarry and industrial by-products.

Scientists and experts form a major part of the project team of the South East Europe
project entitled “Sustainable Aggregates Resource Management”. The main objectives of
the project are to develop a common approach to sustainable aggregate resource
management (SARM) and sustainable supply mix (SSM) planning at three scales to ensure
an efficient and secure supply in South East Europe. SARM is efficient, low socio-
environmental impact, quarrying and waste management. SSM promotes the use of
multiple sources of aggregates, including recycled wastes and industrial by-products (slag)
that together maximize the net benefits of aggregate supply across generations. At the site
level, the issues are high environmental impacts, limited recycling, the need for stakeholder
consultation and capacity building, and lack of social license to operate. At the
regional/national level, the issues are policies and regulations affecting aggregates that do
not address resource and energy efficiency or EU guidelines, preclude the use of recycled
materials and industrial by-products, and fail to address aggregate consumption in long-
term sustainable development and spatial planning. The transnational issues are lack of
capacity and lack of coordination on aggregates production and transport between nations.
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The project partnership has all the expertise and authority to implement the planned
results and objectives. The relevance of this project deserves recognition for a number of
reasons. First of all, its geographical coverage: it involves 14 partners in 10 countries of the
SEE area. Secondly, it includes partners from old EU member states, new member states,
and candidate countries. This will assure knowledge transfer and best practice transmission
to zones with less experience in SARM and SSM, which will enable better cohesion of SEE
countries in aggregates management and supply. Thirdly, the competence and expertise of
the partners, not only in resources, but also with environmental issues, must not be
overlooked. Fourthly, vertical coverage in different countries of activities at different scales
(i.e., different zones for fieldwork, model development, and pilot implementation) will
facilitate transnational activities and knowledge transfer from experts to stakeholders at
the policy and implementation levels in different countries. Finally, it encourages
continuing partnership among project members and observers representing ministries in
charge of mining, regional authorities, chambers of commerce and industry. Geological
surveys, institutes and faculties work regularly as experts and policy advisors with
government and industry and combine up-to-date knowledge and expertise in the area of
aggregates. All have on-going relationships with decision-making bodies in their countries
and prepare strategic documents for authorities. In addition, eight decision-making bodies
are included that all have sector extraction areas under their rule and want to participate
actively in these challenges. Emphasis will be given to capacity building activities that will
be possible by combining the expertise of the partners. The partners have experience in
projects and raising public awareness in order to manage the project and disseminate
output and results. The partners have made a long-term commitment by expressing the
intention to establish a regional centre for SARM in SEE. During the course of the project,
the partnership was enriched by a pool of stakeholders, a group of interested parties that
have access to partnership meetings, events and documents and can actively contribute
their experience.

The project partnership has the required expertise for implementing the project,
achieving the objectives and producing the planned outputs. These include:
recommendations on environmentally and socially acceptable quarrying, prevention of
illegal quarrying, quarry waste management and opportunities for increasing the rate of
recycling quarry waste and construction and demolition waste, implementation of relevant
EU legislation and aggregates policy and management; manuals on SARM and SSM at the
regional, national and transnational spatial scales, and methodology of life cycle
assessments in the primary and secondary aggregates sectors.

The project will end with an international conference on aggregates management and
supply September 20 — 22, 201 | in Ljubljana, Slovenia. Project progress can be observed
on our website: http://sarmaproject.eu

Slavko V. Solar
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