aurd

energy

Summary of the findings of the 2020 alum shale inquiry

The investigation has analyzed how the regulations for the extraction of metals and minerals
from alum shale can be tightened and has developed proposals for tightening the regulations.
We have also described which metals and minerals may occur in alum shale in Sweden,
compiled knowledge about the composition of alum shale and environmental risks associated
with metal and mineral extraction from alum shale, and identified knowledge gaps.

Based on this knowledge compilation, we propose a number of measures to increase
knowledge about the management of environmental risks in connection with extraction from
alum shale. We have taken into account proposals from other relevant investigations that are
underway.

The inquiry's proposal

We have analyzed how the regulations for the extraction of metals and minerals from alum
shale can be tightened. Based on our analysis, we have developed the following proposals
that lead to higher requirements for operators planning extraction from alum shale.

We propose regulatory tightening that entails:

- that the applicant must specifically state in the application for an exploration permit and
processing concession whether the application concerns alum shale,

- that a processing concession relating to alum shale may only be granted to a party that
demonstrates that it is suitable to conduct such processing and

+ that the issue of impact on agriculture and forestry should be investigated separately in
the concession case after notification from the mining inspect

In addition, we propose a joint agency guidance for the application of regulations regarding
the issue of impact on agriculture and forestry. We also propose a number of measures to
increase knowledge about managing the environmental risks associated with metal and
mineral extraction from alum shale. Taking into account the knowledge gaps that have been
identified, we propose, among other things, that information be collated placed in databases
and research activities.

Green transition and the need for innovation-critical metals and minerals

The background to the assignment is an increased interest in exploration in alum shales. The
substances in demand are so-called innovation-critical metals and minerals. These are raw
materials that are crucial for society's welfare, development and green transition.

The Riksdag has set ambitious goals for Swedish climate work and the government's ambition
is for Sweden to become the world's first fossil-free welfare state. The EU has also launched
the European Green Deal, with the aim of making Europe the world's first climate-neutral
continent with net zero emissions by 2050.

The green transition will require extensive investments in new technology, changed
production processes and increased electrification. A key factor for the development of green
technology is the availability of innovation-critical metals and minerals. According to the World
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Bank, the need for metals and minerals required for solar and wind power and the
electrification of the transport sector is expected to increase by several hundred percent by
2050.

Examples of metals and minerals needed are lithium, cobalt, graphite and certain rare earth
metals. The EU is largely dependent on imports of most of these metals and minerals, in
some cases up to 98—100 percent of its needs. The production of many of these raw materials
is concentrated in countries outside the EU, such as China and Congo-Kinshasa. The EU's
import dependence poses a risk to the economies and security of supply of the Member
States, as well as a risk of a lack of control over whether production meets the Union's
requirements for environmental and social sustainability.

The Swedish alum slate contains, in varying concentrations, most of the various metals and
minerals needed for the green transition and on which the EU is currently dependent on
imports. The substances occur more also in mining waste and other waste. Projects are
currently underway to ensure that they can also be recycled from secondary sources in the
future.

Knowledge compilation on environmental risks

There is no ongoing mining of innovation-critical metals and minerals in alum shale, and no
such mining has previously taken place in Sweden. As the issue of mining in alum shale is
now being addressed, there is concern about the environmental risks associated with the
activity.

It has been fifty years since the last mining of alum slate took place in Sweden. It is important
to note that the mining of alum slate that has historically been carried out concerned other
substances and was carried out with the support of other legislation and was assessed
according to completely different environmental requirements than what applies today.

The investigation has been assisted by an expert group with several of the country's leading
experts in relevant fields. Together, we have developed a knowledge base on alum shale
and analyzed the environmental risks associated with the properties of alum shale and the
extraction of metals and minerals from the rock.

The properties of the alum shale that can potentially constitute environmental risk factors are
the presence and weathering of sulfides and the presence and leaching of uranium, and its
daughter isotopes. Weathering of sulfides can lead to the formation of acidic leachate, which
increases the mobility of several metals.

Which elements are released depends on the chemical and mineralogical composition of the
masses, the leachability of the minerals, the mobility of the metals and the type of extraction
technique used. The importance of the influence of existing organic materials on the leaching
and mobility of metals is another important factor. If sufficient protective measures are not
taken to prevent the release of metals, this can have consequences for water quality and the
environment.

These environmental risks are not unique to alum shale, but the complex composition of alum
shale makes it difficult to assess the environmental risks and choose appropriate protective
measures.
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Analysis of the regulatory framework

We have analyzed the statutory requirements placed on operators in the various stages of
the review process. We note that both the Minerals Act and the Environmental Code place
high demands on operators. In addition, there are a number of proposals under preparation
that constitute important additions to the existing regulatory framework. These include
proposals on the role of the waste management plan and requirements for the design of the
financial security that the operator must provide for the environmental risks.

The complex composition of alum shale and the fact that processing will probably require new
technology are circumstances that mean that we propose that the requirements for operators
who intend to conduct operations in alum shale be tightened.

Since agriculture and forestry occur in areas with alum shale, and since this land use is not
covered by the regulations on national interests, we also propose that the rules regarding the
safeguarding of these interests be clarified.

We have also analyzed the possibility of introducing stricter regulations in the form of special
supplementary environmental requirements for extraction from alum shale. In this analysis,
we have concluded that the individual environmental risks associated with extraction are not
unique to alum shale and that the general design of the regulations means that existing and
future environmental risks are covered by and managed within the existing regulations. We
therefore do not propose any stricter regulations aimed at the environmental risks of
extraction from alum shale. In our opinion, the current regulations in the Environmental Code,
including the Extraction Waste Ordinance, with the amendments that are under preparation,
are sufficient for the review authorities to be able to assess and manage potential
environmental risks when investigating and extracting from alum shale in a relevant way.

Overall impact assessment

The proposal that the application should include information about whether the activity is
carried out in alum shale raises the attention of the examining authority and the stakeholders
concerned to this. The proposal also makes it possible to identify and follow up on activities
relating to alum shale. The proposal for a suitability assessment increases the conditions for
the party granted a processing concession to have the knowledge and financial conditions
required to conduct such activities.

The mining inspector's notification to the Board of Agriculture and the Swedish Forest Agency
increases the chances that the protection of the land suitable for cultivation will be noticed
and taken into account in the assessment process. The same applies to the guidance that we
propose.

The knowledge initiatives that are proposed will increase the level of knowledge and
competence at the authority level, as well as among other actors. This should lead to more
well-founded decisions in the review process compared to if the measures are not taken,
which in turn increases the chances of positive effects for the local environment. The
proposal to map and publish the content of existing waste from alum slate is assessed could
lead to increased secondary extraction, with positive effects for the environment as a result.

Since the proposals do not limit the possibility of future extraction of innovation-critical metals
and minerals, the proposals are not considered to have any significant negative impact on
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the investment climate in the Swedish mineral industry, or on the possibilities for utilizing
innovation-critical substances of importance for renewable energy and other high-tech
production of importance for the green transition.

The proposals are assessed to have limited consequences for holders of rights linked to
extraction from alum shale. Sweden and the EU are dependent on imports of innovation-
critical metals and minerals from countries with less developed environmental legislation. If
such extraction instead takes place in a sustainable manner in Sweden, it will have positive
effects for the environment globally and contribute to increased security of supply within
Sweden and the EU.



