
 
 
  

  Water, Extractivism and Critical Minerals in Brazil: Some Reflections  

  

The relationship between mining and water should be seen from the perspective of multiple
relationships, among which several are capable of generating socio-environmental conflicts. More
than that, as Brazil deepens its extractive profile, there is a strong tendency for such conflicts to
deepen. Throughout this text, I argue that a conflicting picture in Brazil involving mining and water
use already exists, and that the expansion of mineral extraction to obtain so-called critical minerals
has a tendency to deepen such conflicts in the near future.

For the discussion of this issue, I have divided the text into two parts. First, I describe the main
impacts that mineral activity has on water resources and highlight how they generate socio-
environmental conflicts. Then, I present the main vectors of expansion of extraction of critical
minerals in the country and analyze the possible social and environmental effects

Mining, water and conflicts

Water plays a central role in mineral extraction activities. It is of such relevance that it can be said
that "[in] many mines much more water is extracted than ore". (1) When an assessment is adopted
on a global or national scale, the mining sector is usually seen as a small water consumer. For this
reason, scale is one of the main aspects to be considered when studying the relationship between
mining and water. Rather than looking at averages or national data, it is important to assess the local
or, at most, regional scales, since it is at this level that impacts are perceived and, consequently,
where conflicts occur.(2)

The extraction and processing of ores require large amounts of water and are chemical-intensive. As
a result, the main implications of mining for water dynamics are the depletion of springs or their
contamination.

Regarding water consumption, different activities related to mineral extraction are capable of
compromising availability for other users. The main ones consist of consumption by the concentration
plants (which separate ores from other substances), transportation by pipelines, impact on the
dynamics of aquifer recharge due to ore removal, lowering of underground water to access minerals,
and damming of rivers to generate electricity, which will supply the concentration plants.

In addition to these impacts, the pollution potential of mining is also of great relevance. In this sense,
the effects have a broad scope from the spatial and temporal point of view, and some of the changes
may last for decades or even centuries. (3)

In the qualitative aspect, there are several ways in which mineral extraction can negatively impact
water resources. A first source of pollutants is the mining front itself, where the material is excavated,
since the drainage systems and the discharge process may transfer contaminated effluents to the
water bodies. A second problematic activity is mining inside rivers, which uses dredging of the river
bed to later separate ores in low concentration (e.g. gold). A third potential source of contamination is
leaching, a process whereby material removed from mining fronts is treated with chemicals (e.g.
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cyanide) that combine with specific ores and facilitate their separation. This process can generate
highly polluting effluents. The piles of sterile (4), should also be mentioned, since in some cases, they
may contain toxic substances and their deposition on the surface, with the effect of rain, can generate
chemical and physical displacement of the material, contaminating the water. Finally, there is still the
problem of tailings dams (5), which are commonly built on river beds and, therefore, generate the risk
of contamination in case they contain toxic substances (6).

As a consequence of all these impacts, it is not uncommon for mining companies to come into
conflict with other users of water resources. In recent years, there has been a significant increase in
socio-environmental conflicts involving water and mining. Between 2011 and 2020, in Brazil, the
number of these conflicts increased from 11 to 143 per year. Thus, since 2014, when they overtook
hydroelectric plants, mining companies have been the main drivers of conflicts over water. (7)

'Critical minerals' and the expansion of the extractive frontier

The Brazilian economy has a strong extractive profile, and there is the expectation of further
expansion of mineral extraction in the country in the coming years. The Brazilian Mining Institute
(Ibram) foresees, for the period between 2022 and 2026, investments of around US$ 40.4 billion.
This amount is the second highest figure in an upward curve of investments that began in the five-
year period 2017-2021, when the forecast was US$18 billion.(8)

Part of the planned investments will go, in particular, to the extraction of so-called critical minerals.
This term has been used to denote minerals that are used in technology equipment (computers,
mobile phones, etc.) and, mainly, in the technological transition to the so-called 'low carbon energy'.
(9) In this context, the main uses would be the manufacture of solar and wind power generation
systems, the production of batteries for electricity storage, and the construction of electrical
transmission networks. (10) The extent to which these energy sources would actually be "clean" is
questioned, mainly due to atmospheric emissions and other environmental impacts associated with
their supply chain.

The Map shows all areas in Brazil where there are mines or requests for mineral research related to
these minerals. From this data it is possible to verify three main vectors of expansion where future
conflicts are likely to be concentrated. In this sense, conflicts over water should play an even more
central role.

First, there is an arc that includes northern Minas Gerais, western and northern Bahia, southeastern
Piauí, western Pernambuco and southern Ceará. These areas, already occupied by numerous
traditional and peasant communities, are characterized by a semi-arid climate, and the
Intergovernmental Panel on Climate Change (IPCC) scenarios point with high confidence to an
increase in the duration of droughts in this region, with a risk even of desertification. The local water
scarcity tends to become even deeper with the implementation of intensive extractive projects in
water resources.

A second highlight on the Map corresponds to northern Goiás and southern Tocantins. This is a
Cerrado domain area, which already suffers from high rates of deforestation due to the expansion of
agribusiness. The destruction of the Cerrado has had an important influence on the water dynamics
of the region with potential developments for the rest of the country, especially for rivers in the
Amazon Region, since important rivers such as the Xingu, Tocantins, Araguaia, among others, begin
there.
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Finally, it is worth mentioning the areas located in the Legal Amazon, such as northern Mato Grosso,
southeastern and eastern Pará, eastern Amazonas and northern Roraima. The total area of mining
processes in this region adds up to over 238 thousand km2, an amount higher than 20 million football
fields. The minerals with the largest participation in the extractive projects in the Amazon are copper,
aluminum, manganese, nickel and niobium.
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Map: Distribution of mining processes for extraction of critical minerals. Source: Adapted from data of
ANM, Funai and IBGE

 

Most likely the implementation and consolidation of these projects will tend to stimulate even more
deforestation in the region. Thus, the traditional population will be the most directly affected, not only
by the destruction of the means that secure their livelihoods, but also by illness resulting from water
contamination.

In a broader perspective, this expansion of the mineral frontier in the Amazon Region will end up
creating a paradox. If these projects go ahead, the supply of minerals extracted under the justification
of the 'energy transition' will lead to an increase in the deforestation of the Amazon Rainforest, which
will intensify climate change, apart from compromising the rainfall regime on a national and
continental scale.

In summary, the mineral sector is characterized by a high use of water. Brazil's current mineral model
has resulted in an increasing number of conflicts between extractive corporations and local
communities, particularly involving access to water.

The discourse of 'energy transition' has been used to justify the expansion of the mineral frontier,
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without due alteration of the energy model. Thus, the most likely consequences will be an increase in
conflicts, intensification of water problems and a deepening of the climate crisis on a regional and
global scale. Therefore, questioning the current Brazilian mineral model and the so-called 'energy
transition' is imperative to prevent this scenario from becoming a reality.
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