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1. EXECUTIVE SUMMARY

The extraction of minerals in Europe is an indispensable activity to ensure that the present
and future needs of the European society can be met. In order to reduce import
dependency, foster sustainable mineral extraction practices and spur the creation of jobs,
a fundamental requirement is the facilitation of access to land for exploration of mineral
potential areas and for the extraction of ores from known European mineral deposits.
Access to land for mineral development is often constrained from competing land uses
(e.g. urban development, infrastructure), some of which may ‘sterilize’ (make quite difficult
or impede access indefinitely) areas with mineral potential (e.g. areas with promising
exploration results) or areas known to host mineral resources/reserves. Focusing only on
non-energy minerals, the MINATURA2020 project aims to find ways to ensure the access to
such areas by developing a concept and a methodology for the definition and protection
of ‘mineral deposits of public importance’ (MDoPI) for their best use in the future.

The main aim of this Deliverable is to explore options for defining the term ‘MDoPI' and its
implementation on a European, national/regional and local level. A second aim is to
explore options and common criteria for a *harmonised mapping framework’ (HMF) that
allows collecting the necessary data for an MDoPI geo-database and the implementation
of mineral safeguarding areas. This report has been created drawing upon the multiple
discussions among the Consortium partners in several meetings and upon Deliverables from
Work Packages 1, 3 and 5.

Defining MDoPIs

During several Consortium deliberations an agreement was found that a ‘mineral deposit’
can be defined as any natural accumulation (geological body formed during geological
eras) and/or mining wastes/residues of any mineral that may supply minerals needed by
society, i.e. which are commercially viable in a certain time, location and context.

As a step further, it was discussed whether a ‘mineral deposit’ should involve: i) areas with
active mines or quarries; i) areas adjacent to operating mines or quarries which are
believed to host mineral resources/reserves, and/or iii) mineral potential areas (areas with
promising exploration results). The discussion revolved mainly around the issue of including
or not areas with valid permissions (active mines or quarries) as there are numerous
examples, e.g. in the UK, where such areas have been sterilized. This is because any licence
can be revoked; or, more optimistically, because there are no limitless licences and, at a
certain time, they need to be enlarged/expanded, being thus potentially subject to a new
series of social, environmental and regulatory constraints. The general feeling was that
active sites should be included and proposed as MDoPI by the project, but in the end each
Member State should decide to include them or not.

After many deliberations and during the Dreistetten workshop (Austria, January 2016), the
Consortium agreed on a working definition of MDoPI which states:

“A mineral deposit is of public importance where information demonstrates that its
sustainable exploitation could provide economic, social or other benefit to the EU (or the
member states or a specific region/municipality)”

The main advantages of this working definition are that it is short, broad, inclusive and
flexible. It does not per se assume (or explicitly define) a restrictive or comprehensive
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definition of ‘mineral deposit’. Furthermore, it is a multi-criteria definition as it contains the
term ‘sustainable exploitation’ which infroduces the sustainability dimension and indicates
that socio-economic but also environmental aspects need to be considered when
classifying a mineral deposit as of ‘public importance’. This formulation is plain enough to
be used/adapted to any multi-scale land use planning/mapping (European,
national/regional or local MDoPl) and additional variables can be further considered,
assisting a MDoPI categorisation according to the expected supply of raw materials.

Besides, the proposed definition does not depend on a specific economic value or any
other type of advantage. This is noteworthy because the MDoPI definition is dealing with
the present and future access to mineral resources and not with their (current or foreseen)
local, regional, national or international economic relevance which relies on natural
attributes (fonnage, grade, physical and/or chemical characteristics, etc.) and on the
‘market behaviour'. Furthermore, the proposed definition does not need to list temporal or
particular restrictions related to legal or environmental specificities, because the access to
mineral deposits should be viewed in parity with other natural resources, including those
located in ill-characterised provinces or not presenting enough (updated) information to
be properly classified according to international reporting code systems, in addition to new
discoveries. This working definition is currently being discussed in national and Pan-
European stakeholder workshops (see the workshops” list in the Annex at Section 7.2). First
results from the discussions indicate it has been generally well-received (see e.Q.
Deliverable 5.2 - Kozinc and Dolinar 2016). A more comprehensive analysis of discussions will
be presented in Deliverable 2.3 (expected by the end of September 2016).

Towards a Harmonised Mapping Framework

During Consortium discussions, it has been agreed that a ‘*harmonised mapping framework’
to define MDoPl and options for their safeguarding requires a common approach that
takes into account the particularities of MDoPI at each level, i.e. what may be important in
one country (or region within the same country) may not be so important in another
country (or in another region in the same country). This highlights the intrinsic context-
dependent nature of the term ‘public importance’, and consequently of the MDoPI one.

Within the Consortium it was discussed whether a step-by-step or a simultaneous
classification of MDoPI should be conducted. The former implies a first stage taking into
account geological characteristics (and demand/market/economic features), then a
second stage - environmental issues- and finally a third stage considering social issues (but
only in case of the most advanced cases). It will depend on each Member State which
part of the methodology it will use for its own purposes. In contrast, the simultaneous option
implies that the grid of criteria supporting a MDoPI assessment must include all the relevant
dimensions (geological, economic, environmental and social) and these must be
appraised simultaneously. Thus geological information will represent the backbone of that
grid of criteria; on the basis of geological information alone it will be possible to identify the
specific fracts whose access safeguarding has to be recommended. No agreement has
yet been reached on which of these options could be recommended by the project.

A common criteria mostly agreed upon by the Consortium for an operational deployment
of the MDoPI definition requires a classification of all MDoPI in a database into three levels:

i European MDoPI

i National/Regional MDoPI
U Local MDoPI
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This is because, as previously mentioned, the importance of each MDoPI is linked to a
different scale. So, whereas tungsten deposits may be of high importance for the EU, they
may not be of highest importance at local level, e.g. in Portugal where important deposits
are located (because tungsten is consumed by other countries). And whereas construction
aggregates may be of high importance for developing cities in any country, they are surely
not of high importance at EU or national level as they are used in local or regional scale.
Moreover, it was not agreed, but it is most likely that these levels should be non-exclusive,
i.e. an MDoPI may fit info more than 1 class, due to the interrelationship of the three levels.
Thus, any MDoPI should be classified info one or more of those classes according to broad
qualifying conditions which represent a common approach. The latter are under discussion
in the Consortium and via the national and Pan-European stakeholder workshops and are
expected to be available in the Deliverable 2.2.

Within a HMF partners agree that any MDoPI should be safeguarded via their incorporation
into land use planning, e.g. via the delineation of mineral safeguarding areas (MSA), i.e.
geographical areas on the surface which overly mineral deposits and ensure sufficient
access for exploration and potential location of the necessary facilities for their future
exploitation. In this sense it should be clear that ‘safeguarding’ is not (and does not directly
mean) ‘extraction’ nor does it give any policy support for ‘extraction’ - therefore,
safeguarding does not expose any sensitive land use (e.g. protected areas for nature
conservation) to any greater risk of extraction. In other words, safeguarding an area
important for a potential mineral development does not necessarily mean that the mineral
resource will ever be extracted — it means it will be assessed in parity with other land uses in
land use decisions by spatial planning authorities.

Different options for integrating MDoPI into land use planning approaches were examined
by existing practices (see the Annex 3 of Deliverable 3.1 - Horvath et al. 2016) and were
tested via workshops for 8 case studies (7 onshore, 1 offshore). Using available digital data
and with the need to carefully pay attention to several ‘health warnings'!, results have
demonstrated that spatial planning approaches are useful for the identification of
constrained and unconstrained areas for mineral development, i.e. areas with easy or
more difficult access due to overlapping and competing land uses. It is still to be defined
how the identification of conflict-free zones will be integrated into the delineation of MSAs.

Next steps in the MINATURA2020 project involve advancing on the qualifying conditions for
a mineral deposit to be considered an MDoPI. This is currently being discussed in national
and Pan-European stakeholder workshops (see the list of workshops under Section 7.2) and
is expected to be available in Deliverable 2.2 “Set of Qualifying Conditions of the
Harmonised Mapping Framework for each type of mineral” (due date in September 2016).

Based on such qualifying conditions, a further next step involves finding common ground in
the Consortium on the harmonised mapping framework, resolving open issues such as
project recommendations towards including or not active mines and/or quarries within the
MDoPI definition or if each Member State should decide on its own, whether to include
‘levels of safeguarding’ in spatial planning practices and how to operationalize the multi-
criteria methodology (step-by-step or simultaneously). These open issues should be further
specified in the Deliverable 2.3 “Harmonised Mapping Framework” which is planned to be
finished also by the end of September 2016.

! These ‘health warnings’ indicate some of the biggest challenges for harmonising a minerals safeguarding
approach via spatial planning. See further details under Section 4.3.
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2. INTRODUCTION

The extraction of minerals in Europe is an indispensable activity to ensure that the present
and future needs of the European society can be met. Over the last decades the
European Commission has become more aware that securing a reliable, fair and
sustainable supply of raw materials (including minerals) is important for sustaining its
industrial base, an essentfial building block of the EU's growth, prosperity and
competitiveness. Supply security is the key objective of the Raw Materials Initiative, an
integrated strategy which seeks to attain such goal by ensuring a level playing field in
access to resources from outside the EU (imports), by boosting resource efficiency (circular
economy) and by fostering a sustainable supply of raw materials from European sources.
Europe has a significant latent mineral potential which could be sustainably extracted for
economic and strategic reasons. This has the potential to reduce import dependency and
ensure a competitive minerals industry.

A fundamental requirement in realising this vision is the facilitation of access to land for
exploration of mineral potential and for the extraction of ores from known European
mineral deposits. In Europe access to land faces manifold difficulties as it is one of the most
intensively used continents on the globe, with the highest share of land (up to 80%) used for
settlement, production systems (including agriculture and forestry which together occupy
around over 65% of the total area of the EU) and infrastructure (European Environment
Agency 2016b). Thus access to land areas overlying actual or potential mineral deposits
may be restricted by various constraints, inter alia: high population density and urban areas
(urban developments), transport infrastructure, morphological constraints (areas prone to
floods, slopes, elevation), social constraints (e.g. social opposition and Not in my Backyard
standpoints), planning categories or legislative constraints, i.e. areas subject to spatial
planning by regulations (e.g. Natura 2000 Network areas - the principal network of
protected natural areas in Europe located both onshore and offshore?, RAMSAR sites,
national parks, national, regional and local/municipal spatial plans, etc.).

Such constraints are derived from different land uses which may be competing between
themselves. For instance, an area with fertile soil may be suitable for use as cropland or for
forestry which will also triggers other potential compatible (or co-existing) uses, e.g. forestry
may be used at the same fime for recreational activities and/or wildlife conservation. Non-
energy mineral extraction activities may be considered compatible or incompatible with
nature conservation areas, e.g. Natura 2000 areas, depending on the scale of the project,
the extraction method and the sensitivity of the area or the ecosystem in question. In some
cases, land uses in the same piece of land may be largely perceived as incompatible, e.g.
performance of mineral extraction activities in World Heritage sites. The establishment of an
appropriate judgment on the compatibility or incompatibility of overlapping land uses must
be done on a case by case basis as it is context-specific.

A particular kind of incompatibility takes places in the case of mineral deposits whenever
areas holding important mineral resources become ‘sterilized’ as other land uses occupy
such areas indefinitely and make exploration, and future sustainable extraction, more
difficult, less competitive and more expensive. The interventions sterilizing mineral deposits
have different degrees of reversibility and incompatibility: whereas some are very difficult
and costly to reverse (in terms of the need to move materials) and quite incompatible

2 Sites in the Natura 2000 network now account for 18% of the EU's land territory (European Environment Agency
20160q)
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others may require less material efforts and may be more compatible. One example of the
former group is the areal expansion of a city (e.g. by the construction of new residential
areas, a sports stadium, a shopping facility) over an area beneath which lies a known
mineral deposit or where promising exploration results indicate lies a potential mineral
deposit (commercially viable of being extracted). Another example is given by the
construction of industry, commerce or transport infrastructure (a highway, an airport, a
hospital, a shopping mall) which seals the land and is one of the main drivers of land cover
change in Europed. One example of the second group are the designation of areas
protected for nature conservation or for the conservation of ecosystem services (e.g.
groundwater recharge areas). The establishment of a protected area is a legal procedure
which does not necessarily imply the construction of physical infrastructure and which may
be compatible with extraction activities under certain circumstances. However, all in all,
these interventions may be understood generally as ‘sterilization’ if the land use planning
system allows them and does not consider potential or existing mineral deposits as a land
use that also deserves protection and a balanced assessment.

The importance of a mineral deposit varies not only among regions and fime but
according to the level of geological knowledge, its dimension, morphology and
composition (minerals contained and the economic and technical possibility to extract
and commercialize them), the demand for such minerals at any level (international,
regional, local) and the cut-off grade, among other factors. Thus, mineral deposits may be
considered of ‘public importance’ whenever their development will provide benefits to
society at large. In order to prevent their unnecessary sterilization, Europe needs a
transparent and clear definition and a harmonized regulatory framework for defining and
safeguarding all ‘mineral deposits of public importance’. The concept of ‘mineral deposits
of public importance’ (abbreviated as MDoPIl) and the safeguarding (or protection) of the
areas holding them can be highly instrumental to prevent or mitigate the effects of
sterilization, now and in the future.

Safeguarding is about protecting mineral resources for current, but also for future
generations which may have a different view on how important it is to develop a mineral
deposit — future generations may have to take a different view as to the weight of, e.g. a
nature conservation area policy in relation to the need for extracting a mineral only found
within such area. It has been mentioned that, at least in the UK, conservation bodies have
challenged such statement arguing that the restrictions on development in such protected
areas are so strong that mineral resources are protected anyway — however, there is
evidence of where non-mineral development (e.g. pipeline, single farmhouse, etc.) has
sterilised options for future generations in National Parks and thereby such protected areas
appear insufficient on their own.

It should be underlined that the concept of MDoPI is not only beneficial for the minerals
industry, but also for society at large, e.g. the multiplier effect of the raw materials through
the value chain varies by a factor between 3 and 7 in terms of benefits, employment and
value added (European Commission 2015b). Therefore the importance of the extractive
sector is that it not only provides multiple socio-economic benefits but also underpins the
general welfare of modern economies as non-energy minerals are the material basis of the
construction, infrastructure and agricultural sectors.

3 Land-cover change in Europe is not dominated by agriculture demand as it is in other parts of the world.
Accounting of land in Europe based on the most recent full data set shows that artificial areas gained most
land between 2000 and 2006 (2.7%) (European Environment Agency 2015).
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The MINATURA2020 project’s objective is to develop a concept and a harmonized
framework for the safeguarding of non-energy MDoPI located both onshore and offshore.
Such framework should ensure the long-term accessibility to specific tracts of land surface
that overly formations that host or have potential to host an MDoPI, thus curtailing or
restricting other land uses that may put at risk or hinder on-going or future mineral
extraction or mineral development operations.

It should be underlined that the extraction of minerals enclosed in such resources/deposits
may or may not take place in the near future, e.g. the deposit may not be economically
viable to extract now or a new technology fulfilling sustainability* requirements may need
to be further developed. However, MINATURA2020s vision is that the accessibility to the
area hosting them should remain unimpeded, or with minimal impediments.

2.1 OBJECTIVES

The main aim of Task 2.1 (and of this Deliverable) is to start a discussion and to explore
options for defining the term MDoPI on a European, national/regional and local level.
Another main aim of Task 2.1 is to explore options and common criteria of a related
‘harmonised mapping framework’ (HMF) and its central purposes.

2.2 METHODOLOGY

This report has been created drawing upon the multiple discussions among the Consortium
partners in several meetings and upon the Deliverables created in Work Packages 1, 3 and
5. It has been complemented with information available in finalised EU-funded projects
such as Minventory, Minerals4EU and ProMine as well as other available literature.

2.3 REPORT STRUCTURE

The report is structured around two subjects: first options to define a ‘mineral deposit’ and
then a ‘mineral deposit of public importance’ (MDoPl) as well as their application to
different levels (European, national/regional and local MDoPI) are explored, intfroducing
advantages and disadvantages. In the second part of the report basic requirements and
options for a harmonised mapping framework to safeguard MDoPI via spatial planning are
described. This is again based on internal Consorfium contributions as well as existing
experiences from European countries.

3. EXPLORING OPTIONS TO DEFINE MDOPI

This section provides a summary of internal project deliberations and options explored to
define the concept of ‘mineral deposits of public importance’ (under the acronym MDoPI).
It summarises the different approaches and possibilities posed by the stakeholders involved
in discussions during the project time and, especially, at the Dreistetten workshop in
January 2016 which was focused in agreeing on a working definition of such key term. It
does not address the discussion specific to the qualifying conditions as this belongs to Task
2.2 and will be presented in Deliverable 2.2.

3.1 ON THE TERM ‘MINERAL DEPOSIT’

Providing a definition of a mineral deposit (MD) assumes, first, a clear definition of what is a
‘mineral’s and then what makes a ‘mineral deposit’.

4 Sustainability is understood as sustainable development which stands for meeting the needs of present generations without

jeopardizing the ability of futures generations to meet their own needs (European Commission 2015a)

*There seems to be more consensus on what ciodeghtintosughtdiscsssians;, 6 mi ner a!
a longer discussion on several definitions and their implications can be consulted in the MPS study (Tiess 2015).
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For practical purposes, in this report a ‘mineral’ is understood as a naturally occurring
substance with a known chemical composition, usually solid and inorganic, presenting @
crystalline structure, and which has a commercial potential, i.e. its extraction is justified
based on economic grounds (according to a geologic and an economic assessment). A
rock is an aggregate of one or more minerals. Thus, in this project, the term ‘minerals’
includes any ‘rock’ and/or ‘ore’ which has an economic value or which contains a
material of economic value at a certain point in time and location.

Only non-energy minerals are within the scope of the MINATURA2020, i.e. all energy
minerals (oil, gas, coal, peat, oil shale, shale oil, uranium, thorium, etc.) are excluded. In line
with other EU-funded studies (e.g. Eunomia, BGS, and Wardell Armstrong 2015) and
research projects such as Minventory (Parker et al. 2015) and according to conventional
practice, the non-energy minerals can be divided in three main sub-groups based on the
different physical and chemical characteristics of the minerals produced, on their uses, and
on the downstream industries they supply:

A Metalliferous minerals (metals)
A Industrial minerals
A Construction minerals

Within this report, metalliferous minerals are solid naturally occurring materials from which
one or more metals could be mined and extracted at a profit (e.g. aluminium, iron,
copper, zinc, lead, cobalt, nickel, tin, gold, silver, etc.).

The industrial minerals sector encompasses commercially valuable minerals and rocks such
as calcium carbonates, dolomite, magnesite, barite, borates, diatomite, feldspar, fluorspar,
graphite, kaolin, mica, plastic clays, potash, bentonite, silica, talk, zeolites, perlite. It also
includes metallic minerals used for non-metallic purposes such as ilmenite. In some
circumstances, minerals, such as limestone (for different purposes) can be considered as
belonging to both groups: construction minerals and industrial minerals. The industries in
which industrial minerals are used include chemical production, fertiliser production, paint,
electronics, metal casting & foundry, plastics, glass, ceramics, detergents and many more.

The third sub-group construction minerals typically involve aggregates (i.e. bulk materials
such as sand and gravel and crushed natural stone, sandstone, igneous rock), common
clay and shale, gypsum, limestone and dolomite, and natural ornamental or building stone
(dimension stone).

Having defined what a mineral is, the types of minerals and their scope within
MINATURA2020, the attention is drawn towards possible definitions for a ‘mineral deposit’,
i.e. an accumulation or concentration of minerals. First of all, the economic dimension must
be underlined: a ‘mineral deposit’ is a deposit (accumulation of any type) of any mineral
as long as it has commercial potential. Thus, a straightforward and simple definition may
state: a mineral deposit is a geological body that may supply raw materials (minerals)
needed by society. This definition is represented in Figure 1 by Option 1.

However, this definition is already focusing only on naturally occurring substances
(geological bodies formed during geological eras). This is the definition, for instance, in the
German Government’s Strategy on Raw Materials: ‘Mineral resources are minerals from
natural deposits which are extracted by mining. Deposits are the result of geological
processes, so they are site specific, geographically limited and non-reproducible’ (Federal
Ministry of Economics and Technology 2010). Also the definition by the INSPIRE Guidelines
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goes in this direction: a mineral deposit is ‘a mass of naturally occurring mineral material,
e.g. metal ores or non-metallic minerals, usually of economic value, without regard fo
mode of origin’ (European Commission Joint Research Centre 2013).

Options to define a Mineral Deposit (MD)

Option 1 Mineral Deposit = Natural accumulation (e.g. ore, rocks) that may supply minerals needed by society

Mineral Deposit = Natural accumulation (e.g. ore, rocks) and/or Mining Waste that may supply
minerals needed by society

Mineral Deposit = Natural accumulation (e.g. ore, rocks), and/or Mining Waste and/or Anthropogenic
stocks that may supply minerals needed by society

Figure 1: Options for defining a mineral deposit.

Thus, the definition of what constitutes a ‘mineral deposit’ already implies deciding whether
only naturally occurring or accumulations of minerals due to man-made actions (mining
wastes, Option 2 in Figure 1) are considered. In contrast to the first definition, another
possible definition states that a mineral deposit is ‘any sort of earth material that has been
accumulated over time through the action of the wind, water, ice and/or other natural
agents and by human actions, e.g. as a result of mineral discarded after exploration,
mining, quarrying and physical/chemical treatment of minerals (beneficiation)'. This
definition is a comprehensive one and includes not only naturally occurring accumulations
(often known as primary mineral resources) but also man-made ones (secondary mineral
resources); it is represented in Figure 1 by Option 2 and it contrasts with definitions by other
projects such as the EU-funded PECOMINES project which defined a ‘deposit’ as an
accumulation only by naturally occurring agents, i.e. not including mining wastes.

There has been much discussion within the Consortium on whether to include mining
wastes or not in the definition. Some Consortium partners argued that it would be better to
focus only on primary mineral resources and not extend the concept of mineral deposit to
include mining residues. In this direction partners pointed out that mining residues may be
considered in criteria to evaluate the specific fract whenever they exist as it is usually the
case of old mining sites. Such group mentioned that a strategy designed to deal with
potential secondary mineral resources requires a proper and complete characterisation
(not done yet in many cases¢) that includes necessarily a comprehensive analysis of their
compositional features and geochemical stability. As a result of such analysis, it would be
possible to: (i) separate the true wastes from residues/’'secondary resources’; (i) indicate
the best procedure to operate the waste dumping and, if necessary, the subsequent site
monitoring; (iii) address conveniently hazardous waste problems (acid drainage, metal
dispersion, etc.); (iv) search for new ways of residue reuse; and (v) promote a more

6 This has been found during the EU-funded Minventory which reports with inventories of mining waste for 19 jurisdictions (including
French survey in progress) out of a total of 32 surveyed (Parker et al. 2015)
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powerful reprocessing technology to recover additional by-products from existing
residues/’'secondary resources’.

In the EU, wastes deriving from the extraction and refining industries are regulated under
the Mining Waste Directive (2006/21/EC). In this Directive, extractive waste is described as:

“waste resulting from the prospecting, exfraction, freatment and storage of mineral
resources and the working of quarries” but does not cover:

i “waste which does not directly result from such activities;

U waste resulting from offshore prospecting, exfraction and treatment of mineral
resources

U injection/re-injection of groundwater as defined by the Directive 2000/60/EC".

Extractive waste includes waste rock, which is unused extraction product, and mine tailings,
which are defined in the Mining Waste Directive (MWD) as:

“waste solids or slurries that remain after the treatment of minerals by separation processes
(e.qg. crushing, grinding, size-sorting, flotation and other physico-chemical techniques) to
remove the valuable minerals from the less valuable rock”.

A third possible extended definition of a ‘mineral deposit’ is the Option 3 (see Figure 1).
Under this option, a mineral deposit does not only include natural accumulations and
mining wastes but also includes anthropogenic stocks or deposits, i.e. accumulations of
minerals resulting from human activities (other than the mine wastes) such as minerals in
landfills or metals in (discarded or still in-use) buildings, automobiles and telecommunication
appliances.

After several discussions it was agreed in the Dreistetten workshop (Austria, January 2016)
that a comprehensive definition would be considered for the MINATURA2020 project, i.e.
including not only naturally occurring substances but also mine wastes/residues (Option 2 in
Figure 1). This is of relevance e.g. for Portugal where there are considerable resources
which could be extracted from mine residues. According to Eurostat statistics, the EU28
mining and quarrying industry produced 734 million tonnes of waste in 2012 (a 29% of the
total waste generated), only second to the construction sector which generated 33%
(Eurostat 2015). Although these broad figures do not mention how much mineral could be
recovered from mining waste, they provide a coarse indication of the mineral potential in
these storage sites and their relevance for inclusion as potential MDoPI. Besides, these
deposits are important from an environmental point of view as they need to be properly
managed in order to avoid causing pollution (especially those categorised as A-Waste
facilities by the Mining Waste Directive classified as such by virtue of their content of
threshold levels of classified hazardous and dangerous substances or preparations).

Thus a Consortium-agreed definition of a MD argues:
A mineral deposit is an accumulation of naturally occurring substances (a geological

body, e.g. an orebody’) and/or of mine wastes that may supply raw materials needed by
society in a certain time and in a certain location and context.

"60red is often understood as the material from which ya metal

mineable ore deposit (Evans 1997).
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On the term Natural Accumulation, mineral resources and reserves

Another infrinsic characteristic of any definition of a MD is its inextricable link to the
commercial aspect, i.e. any natural accumulation of minerals becomes a deposit (or a
‘natural deposit’) if it is economically viable (can be extracted at an economic profit,
which depends on the time of assessment, the technology available and the local
context). This definition applies to both for onshore as well as offshore (marine) mineral
deposits, both of which are under the scope of MINATURA2020.

Then, the question arises on how much knowledge is needed to consider a ‘natural
accumulation’ a mineral deposit, i.e. the level of confidence of how rich mineral resources
are (how much mineralized material is contained) in terms of quantity, quality and yield. To
measure and report this, geologists have developed international standards based on the
CRIRSCO Template which is also adopted within the UNFC. Some countries in Europe and
elsewhere use different classifications and standards which are not always CRIRSCO-
aligned, thus ‘bridges’ must be built which allow comparing like-with-like deposits across
different European countries. It was agreed that the Consortium would concentrate on
CRIRSCO/PERC Code terminology, but would use various resource reporting codes (if
necessary) with appropriate bridges between them. The bridges issue is dealt with in D 2.2.

The relative amount of geological knowledge about a given promising tract (estimated by
exploration surveys) allows determining whether it hosts a mineral resource or a mineral
reserve. According to the standard CRIRSCO definition, "A Mineral Resource is @
concentration or occurrence of solid material of economic interest in or on the Earth’s crust
in such form, grade or quality and quantity that there are reasonable prospects for
eventual economic extraction”. Another definition states that “Mineral resources are
natural concentrations of minerals in or on the Earth's crust that are or may become of
economic interest because they are present in such form, quality and quantity that there is
the potential for eventual economic extraction. Mineral resources are thus defined by
economic as well as physical parameters” (Wrighton, McEvoy, and Bust 2011).

In contrast, a mineral reserve requires a higher degree of certainty and indicates with a
higher degree of geological confidence how much economically valuable material could
eventually be recovered. Thus, a ‘Mineral Reserve is the economically mineable part of a
Measured and/or Indicated Mineral Resource. It includes diluting materials and allowances
for losses, which may occur when the material is mined or extracted and is defined by
studies at Pre-Feasibility or Feasibility level as appropriate that include application of
Modifying Factors. Such studies demonstrate that, at the time of reporting, extraction could
reasonably be justified.’

When does a ‘mineral resource’ become a ‘mineral reserve’?

A mineral reserve is that part of a mineral resource which can be economically
extracted. A mineral reserve is only determined after a detailed investigation and
evaluation of a mineral resource which resulis in the identification of an area where the
volume and quality of mineral are such that they could be economically extracted.

Source: Scottish Government and British Geological Survey (2008)
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Exploration
Results
MINERAL MINERAL
RESOURCES RESERVES
Inferred
Increasing level of
geological B e
knowledgeand .
confidence | | Indicated Probable
Measured Proved
Consideration of mining, processing, metallurgical, economic,
marketing, legal, environmental, infrastructure, social,
mmmmmmp= and governmental factors ———()-
(the “Modifying Factors").

Figure 2: General relationship between Exploration Results, Mineral Resources and Mineral
Reserves (PERC 2013)

At the current stage of the MINATURA2020 project in which this report is prepared no
distinction will be made between mineral resources and reserves for a certain deposit, i.e. a
mineral deposit is considered as such with any particular degree of geological confidence.
In other words, any kind of results from exploration which indicate tracts of minerals with
potential to become a deposit should be included as a potential MDoPI. This is based on
the fact that all areas with some degree of mineral potential (due to exploration results at
some point) should be considered.

Based on such terminological differences, a ‘natural accumulation’ (of minerals in a
deposit) may be understood as the sum of resources and reserves identified (and
measured) for a mineral deposit; if mining waste are added, this is represented by Option
2.1 in Figure 3 below.

However, in all countries and regions there are geographical areas where exploration
results are quite promising, i.e. mineral potential areas in which it has not been yet
ascertained that mineral resources or reserves exist, but preliminary prospecting/exploration
have determined prospective resources (also called Speculative Resources or Hypothetical
Resources according to the level of geological confidence and following the USGS
definitions). Mineral potential areas may also include areas adjacent to mines or quarries in
operation. Including these mineral potential areas in the ‘natural accumulation’ (and in the
‘mineral deposit’) definition provides a more comprehensive definition as represented by
Option 2.2 in Figure 3.

During project discussions it was also discussed whether mines and quarries currently in
operation should be included in the project definition of mineral deposits or not. It was first
argued that deposits already in operation with a mining permit/licence are already
safeguarded and should not be the subject of the MINATURA2020 project. However,
despite its reliability, it was argued that such argument relies on a dangerous assumption
because: (i) any licence can be revoked; or, more optimistically, (i) there are no limitless

Pagel4/ 37



MINATURA202DELIVERABRHA. V1.1

licences and, at a certain fime, they need to be enlarged/expanded, being thus
potentially subject to a new series of social, environmental and regulatory constraints.

Further options to define a "Mineral deposit"

Mineral Deposit = Natural accumulation (e.g. ore, rocks) and/or Mining
Option 2 Waste that may supply minerals needed by society

-

Mineral Deposit = MINERAL RESOURCES (undeveloped)
Option 2.2 MINERAL RESERVES (undeveloped)
MINERAL POTENTIAL AREAS
MINING WASTES

Figure 3: Further options for defining the term ‘mineral deposit’ (natural accumulation part)

Moreover, it was mentioned, that for instance in the UK many areas with valid permissions
have been lost to development. Therefore, all known deposits should be included in the
databases that will support the MDoPI assessment. By doing so the project would also be
testing and validating the MDoPI criteria because specific tracts hosting mineral deposits
with known reserves and a mining licence should be well positioned in any kind of MDoPI
ranking. Thus, a third option to define a mineral deposit includes, besides mineral resources,
reserves, mineral potential areas and mining waste, mineral deposits currently in operation
(as mines or quarries) as shown by Option 2.3 in Figure 3.

During the Dreistetten workshop it was discussed whether the focus of the MINATURA2020
project would be in the Option 2.2 or Option 2.3 in Figure 3, i.e. whether or not
mines/quarries in operation should be included in the ‘mineral deposit’ definition. It was
generally agreed that, under a general approach, the project should take into account
also mineral deposits with valid permissions for safeguarding issues. However, in the end,
each Member State should decide whether to include or not active mines or quarries, i.e.
whether to put the focus on undeveloped areas exclusively. So far, a final agreement on
one definition between Consortium partners has not been reached.

In spatial terms, and as shown in Figure 4, ‘mineral deposits’ could include the active

mine/quarry, the mineral potential area, the mining waste, areas with known mineral
resources/reserves, and the areas adjacent to the mines/quarries (areas with potential for
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the physical expansion of a mine or quarry, also called areas of complementary
exploitation). Using this definition and spatial visualization, It is possible that within mineral
potential areas are included ‘islands’ of areas with mining wastes, the active mine/quarry
and/or areas adjacent to the mine/quarry. At the stage of this deliverable, discussions have
not yet advanced on how to operationalize such issues.

Active mine/quarry

Area adjacent to the mine/quarry

Mineral resourcefreserve Mineral potential area

Mining wastel/inactive mine/quarry

Figure 4: Items in a mineral deposit definition

Thus, under the MINATURA2020 project, mineral deposit areas may include:

i Active mines and quarries;

U Areas adjacent to active mines and quarries in mining/quarrying districts

i Areas of inactive mines (abandoned, care & maintenance, closed, historic,
retentiond) where mine wastes and residues are located;

U Areas with known mineral resources/reserves;

i  Areas with mineral potential (promising exploration results)

3.2 ON THE TERMS ‘PUBLIC IMPORTANCE’ AND ‘PUBLIC INTEREST’

The term ‘public importance’ is not well and clearly defined in legal practice. In general, it
is understood as matters that are important to the general public as it involves actions or
information that affects all stakeholders with stakes in the topic being discussed.
Furthermore, according to common legal practices, the ‘public importance’ qualification
emphasises the public accountability obligation of decision-makers in authority. This means
that, before any decision, a comprehensive analysis of the project should be done in order
to evaluate, in short and longer terms: (i) who would gain what benefits from what the
decision-makers propose; and (i) who would bear what costs and risks. Therefore, the key
factors involved in the ‘public importance’ qualification should be communication,
fransparency and responsible engagement of all the concerned stakeholders
(governments, municipalities, mining companies, NGOs and local communities). A matrix,
using quantitative and qualitative criteria, could be used to support decision makers.

The differences between the terms ‘public importance’ and ‘public interest’ are also not
very clear in the literature. According to the Business Dictionary, public interest might be
defined as ‘Welfare of the general public (in contrast to the selfish interest of a person,
group, or firm) in which the whole society has a stake and which warrants recognition,
promotion, and protection by the government and its agencies’. Under this definition,
infrastructure such as ports, roads, flood defences, power stations, if created to provide

8 The terms for inactive mines follows the Minerals4EU terminology.
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services for the population (and not only for a specific project) would normally serve a
public need.

In contrast to the ‘public importance’ term, the ‘public interest’ is applied in the European
legislation by the Habitats Directive (92/43/EC) in the Article 6, Section 4, with the
infroduction of the term ‘imperative reasons of overriding public interest’ as a reason for
derogation? which would allow a plan or project to be approved in limited circumstances:

“If, in spite of a negative assessment of the implications for the site and in the absence of
alternative solutions, a plan or project must nevertheless be carried out for imperative
reasons of overriding public interest, including those of a social or economic nafure, the
Member State shall take all compensatory measures necessary to ensure that the overall
coherence of Natura 2000 is protected.”

When applying the Habitats Directive the competent authority must show that there are
‘imperative reasons of overriding public interest’ (IROPI) that justify the plan or project
despite the environmental damage it will cause. The Directive establishes that, besides
looking for alternatives and establishing clear compensatory measures, the plan or
project’s objective must be evaluated through an appropriate assessment (European
Commission 2010). In practice, plans and projects which enact or are consistent with
national strategic plans or policies (e.g. covered by or consistent with a National Policy
Statement or identified within the National Infrastructure Plan) are more likely to show a
high level of public interest. However, consideration would still need to be given to
whether, in a specific case, that interest outweighs the harm to the affected site(s) and
therefore whether IROPI can be demonstrated (DEFRA 2012).

In its Regulation 1391/2013 the EU also addressed the concept of ‘common interest’ in a
similar way to that of ‘public interest’ but linking the first term to a trans-boundary or Pan-
European context. Based on the priority corridors (trans-European energy infrastructure), the
EU has drawn up a list of projects of ‘common interest’ (PCI) (EU Regulation No 1391/2013
and 2016/89) which are essential for completing the European internal energy market and
for reaching the EU's energy policy objectives of affordable, secure and sustainable
energy.

To become a project of common interest (PCI), a project must have a significant impact
on the energy markets and market integration of at least two EU countries, boost
competition on energy markets and boost the EU's energy security by diversifying sources,
and contribute to the EU's climate and energy goals by integrating renewables. PCls will
benefit from accelerated and streamlined permit granting procedures, better regulatory
treatment and — where appropriate — financial support under the Connecting Europe
Facility. The first list of PCls was published in 2013. The list is updated every two years to
integrate newly needed projects and remove obsolete ones.

3.3 ON THE TERM ‘MDOPI’

During the discussions at different Consortium meetings several definitions of MDoPI have
been proposed, each of them emphasizing different aspects. Thus, different definitions
have been proposed and discussed over time. A summary of the definitions proposed is
presented below.

® This derogation applies to both the Habitats and the Birds Directives.
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During the first semester of the project, a first working definition of MDoPI was agreed in July
2015 which stated:

“A mineral deposit is of public importance if there is reasonable expectation that its
exploitation could provide a:

1 significant economic, social, or other benefit to the European Union or

1 the member state or a specific region of the member state in which it is located,
provided that there

1 is sufficient geological information to define its extent and that its

1 possible exploitation fulfils sustainability requirements”

This definition was criticised because of being too long under the view that an MDoPI
definition should be comprehensive and flexible but short. Also the issue of ‘sufficient
geological information’ was a matter of discussion with regards to the definition of what
‘sufficient’ actually means.

During the Dreistetten workshop it was mentioned that minimal geological information
should come from using international codes and using the information from exploration
companies and geological surveys. It was concluded that the definition should be as
inclusive as possible and will have some constraints so that they differ from regular mineral
deposits (Tiewsoh 2016). It was also agreed that the definition of MDoPI should be flexible
enough for land use decision makers to apply them in the different regions/contexts.

Other more simplified alternative MDoPI definitions were (Tiewsoh 2016):

\% ‘A mineral deposit is of public importance where its sustainable exploitation
could provide economic, social or other benefit to the EU or the member states or a
specific region.’

\% A mineral deposit is of public importance if the geological information
supporting the potential supply of raw materials needed by society is sufficiently
encovuraging and if its liable exploitation fulfils the sustainability requirements’

\Y ‘MDOFPI: Significant natural or anthropogenic accumulation of minerals which
might be used for the needs of mankind’

\Y ‘MDOFPI: Natural or anthropogenic accumulation of minerals with irreplaceable
contribution to society’ (EU, Country and local society). Not all deposits are publicly
important.’

\% ‘A mineral deposit is of public importance if its sustainable exploitation is
relevant to the needs of the society in terms of resource supply, social and
economic development to the European Union, member states or a specific region
in a member state.’

These definitions reflect the different perspectives within the Consortium of how to define a
‘mineral deposit’, and which dimension of the ‘public importance’ to emphasize. During
the 1t stakeholder workshop in Montenegro it was emphasized that a mineral deposit
should be defined mainly by spatial considerations so that:
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Vv ‘MDOPI should be defined as a mineral deposit, a group of deposits or area
where those mineral resources are located, that are important from economic and
social aspect’ or a MDoPI should be defined as a ‘Mineral deposit, group of deposits
or area where mineral deposits are located, is/are of public importance when data
show that sustainable exploitation and/or defined potentiality of the area could
provide economic, social or other benefit for European Union (or member state, or
region/municipality)’

Also during the workshop in Montenegro some participants stressed that a mineral deposit
should be defined without the term ‘economic’, and that all deposits important by different
aspects should be considered, not just those that could have economic value (Kozinc and
Dolinar 2016).

As concluded during the Cardiff workshop (Kozinc & Dolinar, 2016), there is an urgent need
for a concept like MDoPI, which should be a ‘guiding’ principle rather than an all-inclusive
set of rules for any circumstance.

During discussions it was also discussed whether it would make sense to define the term
‘non-MDoPI’, i.e. those deposits not being of ‘public importance’. On the one hand this
was rejected because the label “non-MDoPI” is meaningless as advances in the
geoscientific  knowledge (including the systematic revisiing and improvements of
exploration models) will consistently increase the available information of known mineral
resources and may foster the identification of new targets. So, MDoPI is a time-dependent
classification and should be revised periodically. Moreover, there are no non-MDoPI; some
mineral deposits may be more important than others, but they are all important (as long as
the mineral resources have some commercial value — otherwise it would not be a mineral
resource but just rock without commercial value). On the other hand it was mentioned that
non-MDoPI could be those mineral resource not even important at regional/local scale, so
some threshold parameters should be defined and then such deposits should be re-
classified as mineral occurrences. No agreement has yet been reached on whether the
‘non-MDoPI’ term will be included.

When discussing options to define public ‘importance’, the example of Sweden was
mentioned as a country which has an already established definition of ‘mineral deposits of
national interest’. Even though Sweden defines mineral deposits of national interest only as
natural accumulation (Sweden does not include mining wastes), the experience is of
interest and is summarised below to frame the MDoPI discussion.

The Swedish example: mineral deposits of national interest (MDNI)

The case of Sweden is of interest to this report as it provides the example of a European
country in which the mining industry is of high importance for the national economy and
which has an established and operating legal framework in which mineral deposits are
subject to evaluation and may be defined as of ‘national interest’ (a priority). If this is the
case, special attention should be provided to those mineral deposits, protecting (or
safeguarding) them in the local spatial planning against their sterilization. Thus, it can be
stated that, in Sweden, mineral deposits are assessed in parity with other land uses and
may be defined as of ‘national interest’, becoming a priority and having a special status
when decisions (and trade-offs) over land use are taken by authorities.

Sweden has a long tradition of mining and is currently one of the EU’s leading ore and
metal producing countries. The mining industry is considered to be one of the most
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important industries for the Swedish economy and for Sweden’s economic growth. The
extractive industry creates jobs in the surrounding community, contributes to making the
mining areas of Sweden more attractive and creates growth in parts of the country that
have had a downward population trend for a considerable period of time (Government
Offices of Sweden 2013).

In Sweden the term ‘national interest’ originates from the physical planning process first
presented in the Governmental report ‘Land and Water’ (SOU 1971: 75). The background
for the development of National Interests was that between 1950 and 1970 economic
growth in Sweden was exceptionally strong, which led to a major urbanization process. This
development increased claims on the domestic natural resources, and there was an
increased pressure to consider different areas of National Interests in Sweden. The purpose
of the national planning process was to get a better understanding and knowledge about
Sweden's natural resources. The Natural Resources Law (NRL), which entered into force in
1987, was strongly linked to spatial planning. Alongside this development the Planning and
Building Act (PBL) was infroduced in the same year, in which the municipalities were mainly
responsible for the planning of land and water areas. When the Environmental Code came
intfo force in 1999 all provisions related to National Interests were transferred there.
Nowadays, the Environmental Code and the Planning and Building Act form the legal basis
of physical planning in Sweden and constitute the major legal framework for the definition
and regulation of mineral deposits of national interest (hereinafter: MDNI) (Wérell 2015). The
Environmental Code constitutes an 'umbrella’ for the Planning and Building Act as well as
other special laws that have an impact on the physical environment.

Chapter 3, Section 7, second paragraph of the Swedish Environmental Code states that
areas containing deposits of valuable substances or materials that are of national interest
shall be protected against measures that may be prejudicial (or may hinder) their
extraction. Within such areas, municipalities and central government agencies may not
plan for or authorise activities that might prevent or be prejudicial to the exploitation of
mineral resources. Consequently, it can be concluded that spatial planning is a strong
characteristic in Sweden and it legally prevents unnecessary sterilization of mineral deposits
of national interest.

Multi-scalar and multi-sectoral dimensions of MDoPI

The example of Sweden shows a focus on ‘national interests’ only; however, it has been
agreed by the Consortium that a MDoPI must be defined differently according to the scale
(European, national, regional, local'®) and using a multi-sectoral analysis (cf. Horvath et al.
2016) interrelating closely the approaches when evaluating how important the
development of a mineral deposit is for each scale. This is because the importance of a
mineral deposit varies with scale and creates impacts along the value chain. For instance,
the development of a limestone quarry in a Portuguese region will surely not be of interest
at a European scale but it will certainly be of interest for the local industry and population in
terms of numbers of local jobs created, the revenues it produces and the supply of
materials for the local and regional markets within a value chain approach.

Likewise, when assessing economic and social importance it must be stressed that what
may be important in one country (or region within the same country) may not be so
important in another country (or in another region in the same country). For instance, in the

10 Regional level means the NUTS2 level (Nomenclature of territorial units for statistics of Eurostat based on Regulation i EC-
1059/2003)
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UK, international (or European) importance includes minerals such as tin/tungsten or ball
clay; the UK national market includes glass, industrial sand, cement and the regional
market includes brick clay, agriculture lime, etc. Therefore when addressing the issue of
‘public importance’, the scales and the sectors of impact should be analysed. If scales are
examined first, an elementary overview shows that all institutions acknowledge the muilti-
sectoral importance of the minerals industry, but each of them emphasizes different
aspects, e.g. via Mineral Policies or a Mineral Strategy framework.

Thus, at European level, a stable (long-term) supply security from domestic sources which
helps reducing the import dependency and creates local jobs is highlighted as a pillar of
the Raw Materials Initiative. In addition, supply from external markets, at reasonable prices
and through fair conditions, resource efficiency and recycling are emphasized from a
European perspective as they can also confribute to a stable supply of many raw
materials, minimising as well the risks related to supply disruptions of critical raw materials
(see Figure 5').

From a national-level perspective the ‘public importance’ of a mineral deposit is more
clearly related in general to social and economic issues, though differences between
countries exist. For instance, the Swedish Minerals Strategy’s objective is to increase the
Swedish minerals industry competitiveness and for that it has strategic objectives which
encompass resource efficiency, dialogue and cooperation, and innovation. The Austrian
Mineral Resources Plan emphasizes the issue of national supply security as a main issue. Also
the Finnish Minerals Strategy’s objectives encompass the promotion of domestic growth
and prosperity (socio-economic issues, jobs and revenues) and the mitigation of
environmental impacts. The German Government’s Strategy on Raw Materials highlights
the issue of long-term supply security first (especially related to supply of high tech raw
materials), good governance to promote domestic exploration and extraction but also
resource efficiency and recycling. Long-term demand estimates are also of importance for
how emerging technologies will affect the German demand for raw materials and on
which raw materials these technologies are particularly dependent of (Angerer et al. 2009).

From a regional (or local) perspective, often the issue of jobs and revenues are emphasized
along with the regional demand, but also the social acceptance and environmental-
friendly practices are nowadays a most crucial topic as otherwise the minerals industry
cannot function. Thus topics such as the social license to operate and environmental
reclomation become key, e.g. in the Portuguese Natural Park of Serras de Aire e
Candeeiros lasting efforts have been done to ensure the compatibility of limestone
extraction within a Natura2000 area with large tourism potential due to paleontological
attractions (Carvalho, et al. 2016) or in the Emilia-Romagna Region (Italy) where several
actions are being applied aimed at developing a ‘restoration culture’ for mining activities
(Marasmi, Romagnoli, and Rizzati 2015).

11 |t should be noted that the factors shown in Figure 5 are subjective and can be very different from country to country and
especially from region to region; however, they are displayed as examples.
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Which factors determine the "public importance” of a mineral deposit for each level?

Intrinsic value Compatibility with
other land uses
Resource efficiency, Recycling
Revenues (taxes, royalties, etc.)

Social acceptance
(level of potential
social conflict)

nsuring a stable and fair supply
security at competitive prices

Jobs in the minerals
industry

Jobs in other industries (e.g.
aggregates for the construction
sector)

Long-term demand estimates
Reducing import dependence

= : ) (Compatibility with"
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Jobs in the minerals 4
industry 4 4
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aggregates for the construction 3 Mining method)
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Long-term demand estimates B b
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Figure 5: Some of the main factors determining an MDoPI at different levels (in bold those of
highest importance for each level and the arrows in grey reflect the interrelationships
between the three scales)

From a cross-sectoral perspective, the ‘importance’ is always a difficult concept to
demonstrate when frying to gain regulatory consent because mostly the inputs are low
down the value chain and other inputs are of more value and more clearly identifiable.
However, minerals are essential to ensure the supply chains of other related sectors work;
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e.g. salt in chemicals, potash for agricultural productivity or aggregates (crushed rock and
sand and gravel) for the building of houses, schools, hospitals, shopping centres, roads,
bridges, industrial premises, etc., represent few but paradigmatic examples of how
industrial and construction minerals, even though of low economic value, are at the
backbone of the economic growth and underpin the manufacturing, construction and
agriculture sectors. Further details on a multi-sectoral analysis are provided in D 3.1 (see
Horvdath et al. 2016).

Another issue which underpins the MDoPI definition, and visible in Figure 5, concerns the
mining method and the scale of the (planned) operations, which impact most of the times
on the risk of environmental pollution and potential social opposition to the safeguarding
and/or development of a mineral deposit. In case of open-pit exiraction land use
constraints can be troublesome and some instruments of deposit protection will be
especially important. This can also be the case of rare drill-hole extraction. However, in the
case of underground projects constraints are generally less important.

3.4 CONCLUSIONS

After deliberations, a working definition of MDoPl was agreed during the Dreistetten
workshop which has been put to discussion during the 1sf Round of National and Pan-
European stakeholder workshops which are taking place during 20162,

The agreed working definition of MDoPI states: “A mineral deposit is of public importance
where information demonsirates that its sustainable exploitation could provide economic,
social or other benefit to the EU (or the member states or a specific region/municipality)”

The main advantages of this working definition are that it is short, broad, inclusive and
flexible. It does not per se assume (or explicitly define) a restrictive or comprehensive
definition of ‘mineral deposit’, i.e. it can be applied to any of the definitions previously
discussed (cf. Figure 1 and Figure 3). It is also multi-criteria as it contains the fterm
‘sustainable exploitation’ which infroduces the sustainability pillars and indicates that socio-
economic and also environmental aspects need to be considered when classifying a
mineral deposit as of ‘public importance’. A large part of the Consortium believes that any
definition of MDoPI should be mulii-criteria, i.e. not only based on the geological
characteristics of a mineral deposit. Here it should be underlined that the idea of the 'multi-
criteria basis' is not to restrict or reduce the number of areas that should be designated as
MDoPI by considering environmental or other kind of constraints. It all starts with geology
and identified mineral resources, but then if a deposit is placed within a Natura2000 area or
any other kind of restrictive land use, this does preclude it from being designated as an
MDoPI. Moreover, designation as MDoPI does not mean that the resource will ever be
extracted, it means that access to it (or to an area where it is suspected) will be protected.

Thus, this formulation assumes an existent or foreseen need of minerals at each level, i.e. in
order to determine that a mineral (and consequently a mineral deposit) is classified as an
MDoPI, estimates of the demand at the corresponding level must exist showing that there
will be a need for the materials. This is a requirement which must be underlined as otherwise
(if no demand is expected, i.e. if it is not commercially viable) a mineral or a mineral
deposit cannot be classified as MDoPI.

12 See the list of workshops under Section 7.2.
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The agreed working definition is also plain enough to be used/adapted to any multi-scale
land use planning/mapping (non-exclusive European, national/regional and local MDoPI
classification) and additional variables can be further considered, assisting a MDoPI
categorisation according to demonstrable or expected supply of specific raw materials
(including those classified as ‘critical’ by means of stafic assessments of potential supply
disruptions). On this basis, different maps can be produced per region or per country, as
well as at the European scale.

In other words, according to the proposed working definition, the MDoPl emerges as ‘a
geological body that may supply raw materials needed by society in a certain time and in
a certain location and economic context’, which is: (i) easily understandable by the
society in general; (i) flexible enough to include all types of sediments, rocks and ores,
irespective of their dimension, morphology, composition or any other particular attributes;
(i) suitably open to embrace any kind of mineral, mineraloid or other non-crystalline
substance naturally accumulated by means of common processes active in any
geological setting, or generated as a consequence of a natural singular event; and (iv)
conveniently detached of restrictive economic assessments, linking the possible provision of
raw materials with results of exploration surveys and subsequent feasibility studies (as
actually happens).

The proposed concept does not depend on a specific economic value or any other type
of advantage. This is noteworthy because the MDoPI definition is dealing with the present
and future access to mineral resources and not with their (current or foreseen) regional,
national or international economic relevance which relies on natural attributes (fonnage,
grade, physical and/or chemical characteristics, etc.) and on the ‘market behaviour’
(particularly, the demand/supply trends, current and projected — safe provision, prices
stability, etc.).

Therefore, the basic task should focus on suitable criteria to be used in delimiting areas with
promising potential besides others with already demonstrated interest.

As a corollary, the proposed MDoPI concept recognises that:

1 All mineral resources, like any other natural resource (inherently part of the Natural
Capital), are of public importance; and

1 Mineral deposits that may supply the raw materials needed by society are of public
importance a fortiori.

4. TOWARDS A HARMONIZED MDOPI MAPPING FRAMEWORK

4.1 STEP 1 — AGREE ON AN MDOPI DEFINITION

The first step for a European-wide harmonised mapping framework (with the aim of
constituting a digital map at European scale with all MDoPI) is the common agreement
among the European countries of what constitutes a ‘mineral deposit of public
importance’ which is actually the central element in the framework. This step is of utmost
importance as it determines the scope of the work and conditions also the integration into
land use planning policies. This first step involves the election one of the previously
mentioned options to define a mineral deposit (see Figure 1 and Figure 3). Subsequently, it
also involves the selection of one MDoPI definition as the starting point for any framework
exercise.
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Basic requirements for a Harmonised MDoPI Mapping Framework

1. Agreement on a
MDoPI definition

All countries must discuss and agree on a common MDoPI definition

2. Agreementonanapproach I Once adefinition is agreed, an agreement must be reached on a common approach
to classify MDOPI to classify MDoP!I at:

- European level (European MDoPI)
- National level (National MDoPI)
- Regional level (Regional MDoPl)

A common approach does not mean that it has to be the same for all countries/regions,
it means that it has to be agreed upon (agreed on being different)

!

Similar to the step before, partners have to agree on how to safeguard via land use planning
policies or plans the three categories previously mentioned. Again, a common approach
should be agreed upon but this does not mean that a universal (same approach) should

be applied.

3. Integration into land use planning >
via the concept of safeguarding

As the experiences have shown some countries have already advanced with this idea and

the MINATURAZ2020 project only provides guidelines and recommendations into how best

spatial planning can ensure safeguarding the minerals but this will be in the end practiced
by the European Commission and the countries/regions themselves.

The determination of which mineral deposits qualify as MDoPl will be done based on
qualifying conditions. This will be done most likely by each Member State. The qualifying
conditions are currently being discussed during 2016 in Natfional and Pan-European
Stakeholder workshops (see the list in the Annex) and will be described and available for
Deliverable 2.2.

4.2 STEP 2 - COMMON APPROACH

After agreeing on qualifying conditions, all partners must agree on a common approach to
classify MDoPIl; a common approach does not mean a universal or unique (one size-fits-alll
type) approach, but agree on how the procedure will be conducted to classify MDoPI at
different levels: European, national/regional MDoPI, and perhaps also local MDoPI.

A detailed procedure for this and an evaluation of its feasibility has not yet been agreed in
the Consortium and will be discussed during the second half of 2016, also maintaining a
regular exchange with the European Commission.

When classifying MDoPI, there appears to be consensus in the Consortium that the
classification at different levels should be non-exclusive, i.e. an MDoPI could be classified
as a European and National MDoPI at the same fime if the minerals are of importance at
both levels (e.g. tungsten in Portugal). This is based on the interrelationships that constantly
operate between the different levels. However, it could well be possible that some mineral
deposits are only classified as Regional (or Local) MDoPI, e.g for construction aggregates
as they are of importance for a city which needs aggregates for construction purposes. In
any case, the harmonised mapping framework will pay attention to these particularities
and will create a broad map of MDoPI at a European scale.

As previously mentioned, the operative terms of how the classification should be done is still
under discussion. One possible option lies in that each Member State should collect a geo-
referenced digital database or inventory of all the MDoPI in its territory and classify them
into the different levels, taking info account the particularities of the information available
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and the needs by society at national, regional and local levels. The European Commission
might (ideally) then collect the processed information from each Member State and
create a European map of all the MDoPI with regularly updated information.

The main advantages of such an approach would involve: i) reliability of the processed
information as it responds to local and regional criteria, well-known from national and
regional stakeholders of each Member State; ii) a richer classification that is closer to the
‘reality’ of the industry in each context, i.e. the local and regional needs and importance
of different minerals is a key issue as minerals can only be safeguarded if long-term
demand estimates foresee the local/regional demand will remain strong. This is the case for
instance in the Austrian Mineral Resources Plan.

Main disadvantages are: i) heterogeneities in the mineral deposits” national databases, i.e.
each country has information on the inventory of the mineral resources in a different
reporting code which requires a big effort of harmonisation (time, money) and it cannot be
guaranteed that it will be successful (cf. results of the finalised Minventory project); ii) the
‘standard’ procedure (the qualifying conditions) needs to be complex as it has to apply a
standard threshold to classify the MDoPI into the three levels: European, national and
regional (potentially also at local one). This appears to be challenging as the meaning of
the ‘public importance’ concept is very difficult to harmonize/universalize as it is context-
dependent.

Under such approach a periodical or regular revision of the MDoPI available and their
classification is necessary because:

V Advances in the geoscientific knowledge, including the systematic revisiting and
improvements of exploration models, may foster the identification of new targets
(and relevant discoveries);

V Innovative technologies and tools may change greatly some economic and/or
environmental appraisals;

V New markets for mineral products may emerge, thus altering their economic
relevance and, ultimately, their crificality status; and

V Considerable (non-circumstantial) changes in the Society's needs (regional-local
demand) occur.

4.3 STEP 3 — INTEGRATION OF THE MDOPI CONCEPT INTO LAND USE (OR SPATIAL)
PLANNING

The identification and classification of MDoPI is not sufficient for their protection as they
need to be integrated into land use (or spatial) planning, i.e. as mineral safeguarding
areas. Such areas could also be termed Mineral Priority Areas or Areas with Priority Access
for Minerals (to provide a few examples of how they could be named).

The digital mineral inventories/databases of MDoPI should be sufficient, at least in a first
instance, to identify and map specific tfracts for MDoPI assessments, i.e. geographical areas
defined by particular geological attributes disclosed either by ‘point-source’ data or by a
thoroughly spatial evaluation (‘polygons’, 2D or 3D) of multidisciplinary data.

A first experience in the MINATURA2020 project during 2015 via two workshops conducted
in Wageningen, the Netherlands, in which the application of the QUICKScan method and
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software’® allowed identifying constrained and unconstrained areas for the development
of mineral resources in 8 case studies across Europe. The case studies were: Hungary (Tdllya
vilage and surrounding Zemplén-Tokaj hills), Italy (Emiliac-Romagna Region), Poland
(Dolnoslgskie Province), Portugal (Codacal local scale area in the Serras d'Aire e
Candeeiros site of the Natura 2000 Network), Slovenia (whole territory), Sweden (Norrbotten
County), and United Kingdom (South West England and South Wales), and the offshore
area the Ireland/UK (an area shared by the Irish and Celtic Sea with mineral potential).

This exercise resembled the methodology applied by the Austrian Mineral Resources Plan to
identify conflict-free zones (cf. the Austrian Mineral Resources Plan in the Annex of Horvath
et al. 2016). The use of QUICKScan in these workshops was the first application of
QUICKScan in relation to mineral resources and where direct comparison was possible
between different nations and different mineral resource classifications and different land
use considerations. The geological information used for during the workshops did not
include mineral potential areas.

This first exercise with available spatial data of mineral deposits and other land use showed
that, even though general data is often available and freely downloadable via online
portals (which complies with the INSPIRE agreements), the user-friendliness of these portals is
not always optimal: on some portals it is difficult fo find the relevant maps, despite the
build-in search functions. Van Eupen & Cormont, (2015) have identified some other
shortcomings of the data:

V The availability of specific spatial data, e.g. on the occurrence of particular minerals,
varies among countries and minerals. Due to, for instance, strategic importance, not
all mineral deposits are publically accessible, only those of major availability (e.g.
Slovenia). Moreover, some countries have indicated the spatial data availability of
the specific minerals of which deposits exist within their territories or case study
regions, while other countries have indicated the spatial data availability on minerals
only very generally.

V In some cases, qualitatively good spatial data is available for the local scale (e.qg.
Emilia-Romagna), whereas data of this quality is not or limitedly available on the
national scale.

V In some cases, only analogous spatial data is available (paper maps). The capacity
of being downloaded may be limited to single (local) map sheets, downloadable
one at a time or in non-GIS formats (like PDF) only. Often the use of the data is
limited to just viewing the maps at a portal using WMS/WFS'4 format (e.g. Sweden,
Slovakia, EU data).

V Looking at the datasets put forward as being of importance by all the case study
areas it appears to be challenging to map extraction suitability for various minerals

13 QUICKScan is a participatory method supported by a specific sofftware tool to enhance the exploratory dialogue in a
facilitated workshop with policy makers, experts and stakeholders. QUICKScan is a parficipatory method to link knowledge
and stakeholder interests to spatial and statistical data. This helps to identify conflict and synergies in the interpretation of
management plans and their economic, environmental and social impacts. Trade-offs between indicators are discussed.
lterations are used to converge to an agreement or to arrive at a clear insight at where the differences are
(www.quickscan.pro).

14 The Web Map Services (WMS) is a standard protocol for serving (over the Internet) geo-referenced map images which a
map server generates using data from a GIS database. The Web Feature Service (WFS) is a standard created by the Open
Geospatial Consortium (OGC) for creating, modifying and exchanging vector format geographic information on the Internet.
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purely based on the available EU scale maps. This extraction suitability is dependent
not only on geology, mineral deposits and physical extractability, but also on e.g.
accessibility to the markets and processing facilities, restrictive policies and
environmental and social restrictions. Defining all these issues on an EU scale in a
comparable manner needs to take into account the specific member state and
minerals characteristics. The currently known EU datasets cannot deal with all these
particular properties in a good manner; the resulting suitability maps would be very
generic and therefore irrelevant from a policy making perspective at member state
level and below. To improve EU datasets for policy making at the EU-level a bottom
up refinement appears to be an effective one. Therefore, it seems more worthwhile
to map extraction suitability based on (predominantly) member state information,
using maps on a local to regional scale.

The lessons learned from the workshops indicate that many assumptions have been made,
which required the Alterra team coordinating and reporting on the workshops to make
several ‘health warnings'. According to Cormont et al. (2016), the following health warnings
originate from the discussions during the workshops:

V Not all factors are mappable, or some are very difficult to map. For example, we
used the area of designated nature conservation sites, but could not map species
presence and distribution outside those sites. When species that are protected
under the Bird or Habitat Directive are present in a certain area, this may limit further
development of this area. However, these species continuously disperse to and
colonise areas outside the mapped nature conservation areas, and will do so in the
future. Moreover, species distributions may be more dynamic than the conservation
areas are now. Local consultations could therefore include specific species
presence and not conservation areas as such.

V The accuracy of the geological information is crucial, as this is the base map in all
cases. During the workshop, various types of geological information were discussed.
One could work with maps that show the outcrops only, or with maps that show the
resource as a whole, including e.g. subcrop and vein mineralisation. The lateral
extent of the commercial subcrop or mineralisation is often unknown, or partially
known or estimated. Moreover, the quality of the mineral is often not indicated on
geological maps. Therefore, in some cases the maps will differ from existing national
mineral inventories. We could even add a time dimension, as the estimation of the
size (tonnage), grade and cut-off of mineral resources may change according to
improvements in knowledge (more drilling, better evaluation).

V The competition betlween mineral extraction and other land uses is not restricted to
the boundaries of the case study areas, but is a factor relevant to decisions on
mineral development in adjoining areas. For example, reindeer herding is not limited
to the Swedish borders, but also affects policy making in Norway and Finland. And,
as another example, heathland species conservation concerns large parts of
Western Europe, from Denmark to the UK and then to Spain.

V The number of available data sets on interacting or conflicting uses or interests was
often considerable. There were, for example, around 100 apparently different data
sets for the UK offshore area. As to be expected, the more data is included in the
analysis, the greater the extent of interaction or conflict. The challenge is to select
the best data sefts, selecting only the relevant variables for the exercise. Often, these
are the data on regional/national level (instead of Pan-European data).
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V The third dimension of mineral deposits is a crucial issue when visualizing and
managing two-dimensional compelition for the use of land. Near the surface, non-
outcropping mineral deposits are covered by overburden that will be removed
during exploitation. This overburden cannot be classified as a mineral deposit, but
the area must be safeguarded for mining, avoiding other land uses to sterilize that
deposit or, at least, must be considered for conflict management.

V For the purpose of providing a broad comparison on constraints or interactions with
other land uses between countries or minerals, working on a scale 1:100,000 or even
smaller would be fine. However, when the objective is to determine location specific
policies or decisions, a large scale of 1:5,000 or even larger would rather be required.
Fuzzy borders or buffer zones can possibly be used in case of inaccuracy.

V Currently, classifications used may vary per country (see e.g. the aggregates
classification differences between the offshore parts of Ireland and the United
Kingdom) and between different producers and industries. Before producing pan-
European policy frameworks, there might appear to be a clear need for a common,
harmonised classification. A possible hierarchy for such classification could be like
the Corine land use classification, with a broad base level and a stepwise detailing
of each class. The common terminology of Minerals4EU could also be used as a
starting point. However, while that might appear to be possible to a degree for
metal ores (except gangue minerals or contaminating minerals), it is unlikely to be
practical or possible for some industrial or construction minerals.

V There is perhaps a greater degree of mobility in the 'value' or 'significance’ of marine
competition. The marine system is perhaps more dynamic that land systems in both
the value of cropping (fish catch) and the location of that crop. There may be
major changes in size of catch in particular locations over a cyclical or non-cyclical
base.

V Itis vital fo ensure that outputs (maps, charts, etc.) are accompanied by the correct
background information and restrictions on subsequent uses, together with specific
definitions and metadata based on agreed vocabulary.

V Minerals are only located in terms of form, volume and yield where they are found.
Their extent, their grade cannot be changed by human action. The factors that are
in competition with mineral can almost wholly be enhanced, increased or changed,
or even physically moved without loss of value by human action, both as a physical
action and by a political action (although specific forms of nature might appear at
a location because of the specific mineral(s) that appear there). Constraints on
minerals can therefore increase in area or value.

These ‘health warnings' indicate some of the biggest challenges for a harmonised
mapping of MDoPI. Results from the workshops point fowards an approach in which each
country or region is expected to identify and delineate its own mineral safeguarding areas.
However, this approach should provide standardized results, i.e. safeguarded areas at
national and regional scale which are compatible and can be collected together in a
database of safeguarded MDoPl at European level. In order to ensure such
standardization, the same categories (for MDoPI safeguarding) should be employed in all
partner countries.
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Some of the recommendations for partner countries to be considered in the delineation of
mineral safeguarding areas involve:

i All data to be handled needs to be in a digital form, i.e. a GIS or similar systems,
should be employed ensuring data interoperability, and by 2020 it should be INSPIRE-
compliant;

i The methodology to delineate mineral safeguarding areas should be multi-criteria,
i.e. the areas should be evaluated taking intfo account other land uses acting as
constraints or enablers;

U During the delineation procedure, a first draft (and subsequent improved versions)
should be iteratively improved via consultation with various qualified stakeholders
(e.g. the industry, nature conservation associations, land use planning authorities,
etc.);

U Prior extraction policies (the requirement to consider the feasibility for prior
extraction of any mineral present at a site before any non-mineral development
such as a housing area, a parking for cars takes place) and factors to be taken into
account when delineating mineral safeguarding areas (e.g. wishes of the land
owner, interests of other stakeholders in the subsequent development, e.g. following
the UK example) (cf. McEvoy et al. 2007; Wrighton, Bee, and Mankelow 2014) should
be considered;

Also based on the UK example (cf. Wrighton, McEvoy, and Bust 2011), it is recommended to
put in place a criteria-based safeguarding policy which controls development within
mineral safeguarding areas (MSAs). This should set out the circumstances where non-
minerals development would be permitted within MSAs and provide guidance to local
authorities on how applications falling within MSAs will be freated, e.g. in each of the level
of protection. This is recommended because some types of non-mineral developments
may have negligible effects on sterilization (e.g. a house extension within a built-up areaq).
Thus, it is advised to adopt a safeguarding policy that specifies those types of proposed
development that lie within a MSA but do not need to be considered by establishing
exemption criteria. This is also of value for reducing the number of applications that need to
be considered in urban areas where the majority of small householder applications are
received, also reducing the onerous (administrative) burden on local planning authorities.
Further examples of exemption criteria can be consulted in (Wrighton, McEvoy, and Bust
2011).

Discussions within the Consortium have not yet advanced towards an operationalization of
how MSAs should be done; this is expected to take place during the second half of 2016
and during 2017.

Finally, a last point of discussion during discussions related to mineral safeguarding
practices involves the proposal by the Portuguese team to create three priority levels of
safeguarding for the MDoPI, i.e. to classify the MSA according to a priority level. This could
be done by:

U Level one: primacy of mining/quarrying activities or detailed exploration surveys in
a certain area over any other kind of land use;
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i Level two: the land access/use should be preferentially, but not exclusively,
assigned to near exploration and/or exploitation works; alternative land uses are
thus possible provided that they do not lead to partial or total sterilisation of the
identified resources; and

i Level three: the land access/use with different purposes should be planned and
managed carefully, favouring the progression of exploration surveys whenever
needed and avoiding circumstantial or long-lasting alternative land uses that can
jeopardise further endeavours that may guide to viable mining/quarrying
operations.

The same proposal states that such levels could also be combined with other properties
such as the level of knowledge available on the mineral deposit (how well documented it

is), e.Q.:
U Level one: known mineral resources and reserves
0 Level two: mineral potential areas (promising exploration results)

Doing priority-level classification means going deeper and over basic objectives of the
MINATURA 2020 project and it could help to make decisions more simple, transparent and
easier for digital mapping. Especially when each level is defined by exact mathematical
values. The proposal of the priority levels has been criticized arguing that it is neither
possible nor practical (or desirable) to split safeguarding into ‘priority levels’. It was argued
that such considerations can only be considered when (i) the type and detail of the
possible conflicting land use is known, and (i) when the extent of the commercial deposit
that might be sterilised is known. That can only be determined on each specific situation
with full details of the development project. Thus, the issue of priority levels should only be
considered as a first draft proposal which has not been discussed in the Consortium.

5. CONCLUSIONS

As can be concluded from several stakeholder workshops across Europe (see the list in the
Annex under Section 7.2) there is an urgent need for a concept like the MDoPI one which
acts as an instrument for the minerals industry to re-gain a space in the European land use
planning scene and to be assessed in fair terms and in parity with other mineral resources
when decisions on land use are made.

Such concept is expected to be a ‘guiding’ principle rather than an all-inclusive set of rules
for any circumstance. Thus, acknowledging the multiplicity of approaches and specificities
of each country and region, it can be concluded that, among the available options, an
approach departing from classifications done by the Member States appears as the best
possible alternative.

This means that an MDoPI harmonised mapping framework will work as long as the agreed
MDoPI definition is short and robust but wide and flexible enough for land use planning
authorities and local decision makers to accommodate the particularities of their local
contexts. Likewise, even though still under discussion, a procedure to classify mineral
deposits info MDoPI and then into 3 non-exclusive levels (European, national/regional and
local) should not follow a universal approach but rather be based on national and regional
approaches which can capture the specificities of each context.
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Finally, the designation and delineation of mineral safeguarding areas should also be done
following some common criteria. Open issues on which further Consortium discussions and
agreement is still needed are whether to include or not the term ‘non-MDoPI’, to include
active mines and/or quarries within the MDoPI definition, to include levels of safeguarding
in spatial planning practices and how to operationalize the multi-criteria methodology
(step-by-step or simultaneously). Such discussions will take place during the remaining 2016
and decisions are expected to be agreed upon and reported in the coming Deliverables.
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7. ANNEX

7.1. SWEDEN: LIST OF MINERAL DEPOSITS OF NATIONAL INTEREST (MAY 2015)

There are a total of 145 deposits of National Interest already defined by the Swedish
Geological Survey in Sweden (by May 2015), based on the criteria’s presented in Chapter
3. The majority of the defined deposits of National Interests are in the categories Ores and
Industrial minerals. Of the defined deposits of National Interest, 85 are mapped in detail
(marked with *).
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Table 1: Sweden. Mineral deposits of national interest (by May 2015).

County/Name Municipality Commodity Comment/Usage
Blekingelén
Starno* Karlshamn Diabase Raw material for mineral wool production
Dalarnasléan
Garpenberg* Hedemora Zinc, lead, copper, silvern Mineral substance accordingttee Minerals Act
Falugruva Falun Chalcopyrite Mineral substance according to the Minerals Act
Mjagen Alvdalen Porphyry Road construction materials
Grangesherg Ludvika Iron ore Mineral substance according to the Minerals Act
Mangsbodarna* Alvdalen Dalasandstone Building and monument stone
Billingsasen* Alvdalen Dala sandstone Building and monument stone
Vanfjéllet (L6vnas)* Alvdalen Dala sandstone Building and monument stone
HaksberegBlotberget* Ludvika Iron ore Mineral substance according to theriglials Act
Gotlandslén
Filehajdar* Gotland Limestone Raw material for the cement industry
Vastrabrottet* Gotland Limestone Raw material for the cement industry
StorugnsKlinthagen* Gotland Limestone Input material to chemical, and iron and steelysiries
Fleringe* Gotland Limestone Lime, and lime mill, manufacturing
Rute* Gotland Limestone Input material to chemical, and iron and steel, industries
Stucks* Gotland Limestone Input material to chemical, and iron and steel, industries
Gavleborgsléan
EnaSen Ljusdal Gold Mineral substance according to the Minerals Act
Kringelgruvan* Ovanaker Graphite Lubricants and electrodes
Gropabo* Ovandker Graphite Lubricants and electrodes
Mahsberg* Ovandker Graphite Lubricants and electrodes
Mattsmyra* Ovandker Graphite Lubricants and electrodes
Brickagruvan* Hudiksvall Vanadium, iron Mineral substance according to the Minerals Act
Blagkmyran* Hudiksvall Vanadium, iron Mineral substance according to the Minerals Act
Hallandslan
Vreda Falkenberg Gneiss Block stone manufacturing
Svenstorp Falkenberg Gneiss Block stone manufacturing
Vastad* Falkenberg Gneiss Block stone manufacturing
Askered Falkenberg Gneiss Block stone manufacturing
Askered Falkenberg Gneiss Block stone manufacturing
Bararp Halmstad Gneiss Block stone manufacturing
Nannarp Halmstad Gneiss Block stone manufacturing
Jamtlandslan
Handol Are Soapstone Talc production
Brunflo Ostersund Limestone Building stone
Ronnofors Krokom Slate Building stone
Granberget* Stromsund Subphide Mineral substance according to the Minerals Act
Jonkopingslan
NorraKérr* JOonkdping Alkaline rocks Rare Earths Metals
AdeléwNostorp* Tranas Porphyry Crushing purposes
KarsheFaglarp* Nassjo Quartzite Raw materials for the glass and metalluabicdustries
HjartsolaAlmesakra Nassjo Quartzite Raw materials for the glass and metallurgical industries
Brogarden* Habo Special sand Raw materials for the production of refractory materials. Sa|
filters for water purification
Baskarp* Habo Specialsand Special sand for foundries and glass manufacturing
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Kalmar lan
Stormandebo Vastervik Porphyry Crushed stone, high quality
Tribbhult Vastervik Granite Building stone and monuments stone
Flivik Oskarshamn Granite Building stone and monuments stone
Hokhult Oskarshamn Granite Building stone and monuments stone
Gotebo Oskarshamn Granite Building stone and monuments stone
Gillberga* Borgholm Limestone Building stone and monuments stone
Albrunna* Morbylanga Limestone Raw materials for special cement
Norrbottenslan
Laisvall Arjeplog Galena, Silver Mineral substance according to the Minerals Act
Aitik* Gallivare Copper, Gold Mineral substance according to the Minerals Act
Malmberget* Géllivare Iron ore Mineral substance according to the Minefsats
Kiruna* Kiruna Iron ore Mineral substance according to the Minerals Act
Phatohavare* Kiruna Chalcopyrite Mineral substance according to the Minerals Act
Viscaria* Kiruna Chalcopyrite Mineral substance according to the Minerals Act
Nunasvaara Kiruna Graphite Fillers, lubricants, refractory products
Masugnsbyn* Kiruna Dolomite Alloy in iron ore pellets
Masungsbyn Pajala Graphite Fillers, lubricants, refractory products
Lautakoski Pajala Soapstone Raw material for pulp and paper industry
Apartjakia Jokkmokk Magnesite Raw material for firebricks
Rakas Jokkmokk Magnesite Raw material for firebricks
Lantanjarkka Jokkmokk Wollastonite Fillers, ceramic raw material
Norvijaur Jokkmokk Limestone Suitable for the iron, steel and paper industries
Raitafrvi Overtorned Graphite Electrode manufacturing
Pajeb* Arjeplog Quartz Raw material optic cables, fiber optics
EvaSvartliden* Arvidsjaur Sulphide Mineral substance according to the Minerals Act
Pellivuoma* Pajala Iron ore Mineral substance accordirgthe Minerals Act
Sahavaara* Pajala Iron ore Mineral substance according to the Minerals Act
Tapuli* Pajala Iron ore Mineral substance according to the Minerals Act
Svappavaara* Kiruna Iron ore Mineral substance according to the Minerals Act
Mertainert Kiruna Iron ore Mineral substance according to the Minerals Act
Kallak* Jokkmokk Iron ore Mineral substance according to the Minerals Act
Laver* Alvsbyn Copper ore Mineral substance according to the Minerals Act
Skanelan
Hagghult* Osby Hyperitedidase Building stone and monument stone
Duvhult* Osby Hyperitediabase Building stone and monument stone
Boalt OstraGoinge Hyperitediabase Building stone and monument stone
Vanga* Kristianstad Granite Building stone and monument stone
Ignaberga* Hasslehtm Limestone Industrial raw material (high quality)
Masalycke* Tomelilla Anatase Raw material in paint and foundry industries
Billinge* Eslov, Klippan Kaolin Raw material in paper industry
Kvarnby* Malmé Chalk limestone Filler
Bjuv Bjuv Clay Clinker generating clay
Onnemo* Lund Gneiss Important quarry
Hardeberga/Rogle* Lund Quartzite sandstone Road construction purposes
Lyby Horby Quartzite sandstone Industrial raw material (high quality)
Bjuv/Astorp Bjuv, Astorp Clay Refractory clay
Eriksdal* Sjoo Quartz sand Advanced industrial purposes
Skrylle* Lund Quartzite sandstone Road construction purposes
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Sodermanlandslan

Forsby* Vingaker Limestone Filler
Uppsala lan
Dannemora* Osthammar Iron ore, Sulphide Mineral substance according to the Btials Act
Banmossen Heby Wollastonite Ceramic industry
Varmlandslan
Gasgruvan* Filipstad Limestone Metallurgical industry, environmental applications
Halsjoberg* Torshy Kyanite Building stone, aluminium raw materials, ceramic raw mater
Vasterbatenslan
Langdal Skellefted Sulphide Mineral substance according to the Minerals Act
Akulla-Kankberg* Skellefted Sulphide, Gold, Telluriun Mineral substance according to the Minerals Act
Bjorkdal* Skellefted Gold Mineral substance according to theriglials Act
Renstrom Skellefted Sulphide Mineral substance according to the Minerals Act
Akerberg Skellefted Gold Mineral substance according to the Minerals Act
Holmtjarn Norsjo Sulphide Mineral substance according to the Minerals Act
Kristineberg* Lycksele Sulphide Mineral substance according to the Minerals Act
Kittelfjall Vilhelmina Olivine Used in iron ore pellets production
Granlidknésen* Storuman Flourspar Mineral substance according to the Minerals Act
Varutrask Skellefted Pegmatite Contains are earth metals
Repsjomyran Vindeln Diatomite Diatomaceous earth
Gastjarn Vindeln Diatomite Diatomaceous earth
Maurliden* Norsjo Sulphide Mineral substance according to the Minerals Act
MaurlidenOstra* Norsjo Sulphide Mineral substance according t@thlinerals Act
Norrliden* Norsjo Sulphide Mineral substance according to the Minerals Act
Storliden* Mala Sulphide Mineral substance according to the Minerals Act
Svartliden* Storuman, Lycksele Gold Mineral substance according to the Minerals Act
Fabolden* Lycksele Gold Mineral substance according to the Minerals Act
Stortjarnhobben* Storuman Gold, Silver Mineral substance according to the Minerals Act
Algliden* Skellefted Sulphide Mineral substance according to the Minerals Act
Algtréask* Skellefted Sulphide Mineral substance according to the Minerals Act
Roénnbacken* Storuman Nickel, Cobalt, Iron Mineral substance according to the Minerals Act
Stekenjokk* Vilhelmina, Copper, Zinc, Silver Mineral substance according to the Minerals Act
Stromsund
Vasternorrlandslan
Rockliden* Ornskoldsvik Sulphide Mineral substance according to the Minerals Act
Vastmanlandslén
Hojderna Skinnskatteberg Feldspar Industrial raw material
Tistbrottet Sala Dolomite Industrial raw material
VastraGotalandsléan
Dalen Bengtsfors, Amal Quartzite Raw materials inferralloy industry, refractory, ceramic produd
Tansjon Bengtsfors, Amal Quartzite Raw materials inferralloy industry, refractory, ceramic produd
Fengerfors Amal Quartzite Raw materials inferralloy industry, refractory, ceramic produd
Froskog Amal Quartzite Raw materials inferralloy industry, refractory, ceramic produd
Korpeknatten Bengtsfors, Amal Quartzite Raw materials inferralloy industry, refractory, ceramic produd
NorraKuvetjarne Amal Quartzite Raw materials inferralloy industry, refractory, ceramic produg
FjallenDalberget Amal Quartzite Raw materials inferralloy industry, refractory, ceramic produd
Kilane Amal Quartzite Raw materials inferralloy industry, refractoryceramic productg
Valon Amal Quartzite Raw materials inferralloy industry, refractory, ceramic produg
LivarebeUlerud* Mellerud, Améal Quartzite Raw materials inferralloy industry, refractory, ceramic produg
Dingelvik* Bengtsfors Copper, Silver Mineral substance according to the Minerals Act
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Navshult Tranemo Quartz Fiber optic purposes, glass, lenses
Ryd* Skévde Diabase Raw material for mineral wool production
Vamb* Skévde Limestone Raw material for cement industry
Rada* Lidkodping Special sath Special sand for foundries, sand filters for water purificatio
Radene Skévde Limestone Raw material for cement industry
Uddagarden* Falkoping Limestone Raw material for cement industry
Orebrolan
Zinkgruvan* Askersund Lead, Zinc, Silver Mineral sibstance according to the Minerals Act
Forshammar Lindesberg Feldspar, Quartz Raw material in ceramic industry
Hallabrottet Kumla Sandstone Raw material for building purposes
Bjorkaverken/ Orebro Dolomite, Marble Filler (high quality)
Glanshammar
Bréanniyckan Askersund Marble Building stone
Lillkyrka* Orebro Marble Building stone
Larsbo* Lindesberg Limestone, Dolomite Metallurgical industry
Lovisa* Lindesberg Lead and Zinc ore Mineral substance according to the Minerals Act
SmedsjorDyrkatorp* Lindeskerg Limestone, Dolomite Industrial mineral
Skrikarhyttan* Nora Metavolcanic rocks High performance wearing course aggregates
Ostergétlandslan
Lemunda Motala Sandstone Raw material for glass production
Garstad Linkoping Clay Raw material for lightwejht aggregate manufacturing

7.2. LIST OF PAST AND PLANNED STAKEHOLDER WORKSHOPS

Workshop type Place Date

Pan-European Dreistetten, Austria June 2016

National Livno, Boznia and Herzegovina April 2016

National Near Budapest, Hungary March 2016

National Podgorica, Montenegro June 2016

National Bratislava, Slovakia March 2016

National Ljubljana, Slovenia February 2016

Pan-European Cardiff, Wales March 2016

National Lisboa, Portugal October 2015

National Ireland 1st half of 2016

Pan-European Krakow, Poland May 2016

National Netherlands Expected during 2nd
half of 2016

National/Regional | Emilia-Romagna, Italy Expected during 2nd
half of 2016

National Serbia 15t half of 2016

National Romania 15t half of 2016

National Croatia 1st half of 2016

Source: based on Deliverable 5.2 (see Kozinc and Dolinar 2016)
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