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Impact of mining in the biodiversity (Module Il1)
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Biodiversity impacts and dependencies of energy and mining
developments

Impact of mining in the biodiversity (Module Il1)

Not to focus on the impacts mining and energy activity on the environment, but to
understand that these sectors must go hand in hand in the near future and that

working together with the protection of biodiversity is possible.

e|t | Eurcpean Institute of Funded by the ‘
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Energy & Raw material projection
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Energy & Raw material projection

P b Every American Born Will Need...
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To maintain the standard of living of about 300 million Americans,
7.1 billion tons of rocks and minerals are needed
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Energy & Raw material projection

A wide range (and amount) of minerals and metals are
required to maintain the standard of living of 8 billion people.

The actual projection of society demands is being further
amplified by the accelerated world need for the transitions to
clean energy, which is supplied by raw material to power it,
support it and build It.

e| European Institute of Funded by the ‘
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Energy & Raw material projection

Global energy demand to grow 47% by 2050, with oil still top source: US EIA

Global primary energy consumption by energy source (2010-2050)

—
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Fuente: US Energy Information Administration, fnfernational Energy Ouwtlonk 2027 Caso de referencia
Nota: El psfrafeo v ofros fguidos incluyen biocombustibles. '
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Energy & Raw material projection

Liquid fuels remain the largest source of primary energy in the reference case, but
renewables use grows to nearly the same level

Primary energy consumption by energy source, Share of primary energy consumption by source,

world world el I
quadrillion British thermal units percentage | o
o history projections
300 . — petroleum 100%
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| and other 90%
250 | liquids’ . renewables
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200 | hatural gas ’ coal
i coal 60%
150 50%
\ petroleum
. 40% and other
100 | 30% liquids
|
50 l 20%
_ : nuclear 10% natural gas
0 . | : . . 0% nuclear
— 2010 2020 2030 2040 2050 2020 2050
‘EIt Source: U.S. Energy Information Administration, International Energy Outlook 2021 (IEO2021) Reference case
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Energy & Raw material projection

> Construction materials dominate resource consumption

Consumption in gigatonnes

Sand, gravel & crushed rock

Metals
Coal

Limestone

Wood
Crude oil
Cereals

Fruits & vegetables

o

M 207

10

" 2060 projection

20 30 40 50 B0
Source: OECD Global Material Resources Outlook to 2060
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Energy & Raw material projection

~
-

Gt-TMR/year

2015

Total Material Requirement (TMR)
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Watari et al., 2019 https://doi.org/10.1016/j.resconrec.2019.05.015
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Energy & Raw material projection

In Europe, we consume about a quarter of the world's raw
materials but produce only three percent. \We are therefore
largely dependent on imports.

The EC highlights four crucial areas with regards to raw materials:

o Robust value chains for EU industry

o Reduced dependence on primary raw materials, through enhanced circular economy
o Increased production and processing of raw materials within the EU

o Diversified supply through sustainable international trade

e|t Eurcpean Institute of Funded by the ‘
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Energy & Raw material projection

The European Commission has classified 30 raw materials as
critical for our society and industry. These critical materials
are deflned according to two main criteria for each individual
raw material: its economic importance for the European
industry and its supply risk, that is, the risk of interruptions
in the supply to Europe.

e|t European Institute of Funded by the ’
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Energy & Raw material projection

The materials that are presently considered as critical are:
antimony, baryte, bauxite, beryllium, bismuth, borate, cobalt,
coking coal, fluorspar, gallium, germanium, hafnium, heavy
rare earth elements (HREE), indium, light rare earth elements
(LREE), lithium, magnesium, natural graphite, natural rubber,
niobium, phosphate rock, phosphorus, platinum group
metals (PGM), scandium, silicon metal, strontium, tantalum,
titanium, tungsten and vanadium.

e|t | Eurcpean Institute of Funded by the ‘
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Global production of critical raw materials (CRM)

according to EU definition
percentage by weight
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Energy & Raw material projection

Energy and Mining encompass a range of activities and economic sectors involved
in the exploration, extraction, processing and distribution of oil, gas, coal,
minerals and metals and the generation, distribution and delivery of energy from
fossil and non-fossil resources.

= Renewables: biofuel production, geothermal, wind farms, hydroelectric power, hydropower and large
dams, nuclear energy, solar energy;

= (il and gas: unconventional, conventional, onshore, offshore and deep sea exploration;

= Mining: surface, sub-surface, onshore, offshore and deep sea exploration, artisanal and small-scale mining
(ASM);

= Associated activities: ancillary developments (e.g. worker camps, waste facilities, access roads), services
(e.g. waste, energy), infrastructure (roads, railways, offshore, pipelines, power stations, pylons, energy
transmission) and transport (e.g. shipping).

e|t Eurcpean Institute of Funded by the ‘
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Energy & Raw material projection

The energy and mining sectors are closely interrelated. Materials and fuels may be
extracted by mining, before being used to generate energy or as component parts
in energy generation (e.g. photovoltaic cells) or storage equipment (e.g. batteries).
They are also closely linked to other sectors, such as infrastructure. Infrastructure
Is both required for, and often funded by revenues from, the energy and mining

sectors.
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Energy & Raw material projection

Table 5.2. Illustrative examples of mining activities, aspects and biodiversity

impacts
Aelivity Examples Examples af
ol Aspects Biodiversity Impact
Extractuon Land eleanng Loss of habitat, sniroductson
ol plant disease, siltation al
walErcouwrses
Blasting Duest, naise, vibratian smothering slomata,

disturbance of launa

Digging and Hauling

Duest, noise, vibratian,
waler pollutien

Disruption ol walercourses,

IMpacts an agualic ecasyslems
due 1o changes in hiydrolagy

and waler quality

Waste Dumping

Clearifg, waler and
sl pallutin

Loms af habitatl, =ail and walter
canlarminalion, sedirmentatlion,

atid mine dramnmage

Processing
Chemical use

Towicity

Loss of species [fish kills, far
example] or reproductive impacis

Tailings Management

Land cleanng, waler
pallutian

Lo<ss af habitat, taxicity,

sedimentation, water guality
artd streamilow

QP EmEssans

Air pallutian

Loss af habilal or specias

Significant impact in the

Environment

UNEP-WCMC (2017)
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Energy & Raw material projection

Significant impact in the
Environment

Geothermal (Bayer et al. 2013)
+ Terrestial species (plant and animal) - disturbance, displacement
« Terrestrial habitats, soils and land area - degradation, fragmentation
« Water resources - depletion, pollution
+ Freshwater species - injury, disturbance
« Atmosphere - greenhouse gas emissions

Wind offshore (Dai et al. 2015)

+ Marine species - disturbance, displacement
+ Marine habitats - degradation, fragmentation

Biofuels (Verdade et al. 2015)

+ Terrestrial species - disturbance, displacement, bioinvasion
+ Terrestrial habitats, soils and land area - habitat loss, fragmentation, polllution

+ Water resources - depletion, pollution U N EP'WCMC (201 7)

+ Atmosphere - pollution
Figure 2: Summary of Direct Impacts of Renewable Energy on Biodiversity and Ecosystem Services | | E | 4 S 3 R M

[55]




Distribution of operating metal mines and prospecting projects among Earth’s terrestrial biomes
(Sonter et al., 2018)
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Figure 2. Distribution of operating metal mines and prospecting projects [39] among Earth’s terrestrial biomes [40]. Mine symbol colour distinguishes between metals (lead/zinc, copper, nickel) and symbol size depicts reserve size (Mt). The
three bar graphs represent each metal tonnage per biome and the biome numbers are found in the key.



Energy & Raw material projection

Mining is a basic activity for the economic and
technical development of Humanity

Mining is among the most relevant human
activities affecting habitat loss and
degradation, which is ranked first threat to
biodiversity

ert | Eurcpean Institute of Funded by the ‘
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Habitat degradation is the primary cause of extinction and
endangerment globally and in most nations

REGIONAL BREAKDOWN OF THREATS TO BIODIVERSITY.
o |

p— —

I £ 294

Acreoss the board, the biggest
threat to biediversity is change
in land and sea use, followed
by species overexploitation.

® CHANGES IN LAND AND SEA USE

® SPECIES OVEREXPLOITATION

® INVASIVE SPECIES AND DISEASE

® POLLUTION ® CLIMATE CHANGE

In Latin America and the Caribbean,
< almost 13% of threats to biediversity
=t I are related to climate change, which
is more than double compared to
the rest of the regions.

— —

I \
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AFRICA
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*Numbers may not add up to 100 percent due to rounding
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Energy & Raw material projection

o Mining and energy sectors are basic activities for the economic and technical
development of Humanity

o However, mining is among the most relevant human activities affecting habitat
loss and degradation, which is ranked first threat to biodiversity.

o The society future lies in finding consensus strategies between the conservation
of nature, industry and cross-sectoral decision makers.

QS Funded by the
European Union
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Convention on biological Diversity and the Sustainable Development Goals

The United Nation's Sustainable Development Goals (SDGs), alongside
the Convention for Biological Diversity's 2030 Strategic Plan

J

Coordination among multiple stakeholders, including conservation
scientists, industry and cross-sectoral decision-makers, to understand
and manage an increasingly diverse, distant and interacting suite of
threats to species and ecosystems

e|t Eurcpean Institute of Funded by the ‘
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Convention on biological Diversity and the Sustainable Development Goals

g’@} glé'\SrEfggﬁEh$ E‘:;‘QALS the Agenda addresses the three dimensions

of sustainable  development:  social,
economic and environmental, as well as
important aspects related to peace, justice
and effective institutions

17 GOALS TO TRANSFORM OUR WORLD

NO 2 ZERD G000 HEALTH QUALITY GENDER
HUNGER AND WELL-BEING EDUGATION EQUALITY

POVERTY

Mae

DECENT WORK AND INDUSTRY. IMKOVATION 1 REDUGED

11 SUSTAINABLE GITIES 12 RESPOMSIBLE
ECONOMIC GROWTH ANDINFRASTRUCTURE INEQUALITIES ANDCO ES

CONSUMPTION
ANDPRODUCTION

QO

CLIMATE LIFE PEACE, JUSTIGE PARTNERSHIPS
13 ACTION 14 BELOWWATER 16 AND ETRONG 17 FOR THE GOALS @ BIOSPHE
INSTITUTIONS
Y SUSTAINABLE

YDl o ' aE
DEVELOPMENT
© ¥, GOALS
The goals address the needs of people in both developed and developing countries,
emphasizing that no one should be left behind J
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Convention on biological Diversity and the Sustainable Development Goals

Sustainable Development (Brundtland Inform “Our common future”, 1987):

The development that meets the needs of the present without compromising the ability of future generations to
meet their own needs

[ Sustainabledevelopment ]

Economlc
Capnal

[ Natural J [ Social
Capital Capital
——>

shuttersteck

e|t Eurcpean Institute of Funded by the ‘
Innovation & Techrnology European Union



Convention on biological Diversity and the Sustainable Development Goals

Sustainable Model

Dominant Model
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Convention on biological Diversity and the Sustainable Development Goals

All these factors lead to the search for a sustainable mining activity. A process whose priorities and approaches may

vary from country to country, where the key ingredient is economic development, complemented by social,

environmental and political dimensions

[ Sustainable Mining J

Conservation Protection of Operational Profitability of Social
of resources demand Safety the mine acceptance

Sustainable mining as well as its conditions can be applied locally (The mine), or at the national, even global scale.

e|t Eurcpean Institute of Funded by the ‘
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Convention on biological Diversity and the Sustainable Development Goals

Sustainable Development Limitations:

Lack of international methodologies for valuation of
ecosystems

Insufficient use of natural capital accounting by
decision-makers

Limitations on the capacity of many developing
countries

Lack of leadership to go "beyond Gross Domestic
Product (GDP)"

Societies with a positive "GDP" may experience negative growth in
their “Richness" if they do not respect their Natural Capital.

ert European Institute of
Innovation & Techrnology

Funded by the
European Union

Actions of Governments:

Require companies to disclose nature and impact on
Natural Capital - Transparent qualitative and
quantitative reporting.

Fiscal actions against the erosion of natural capital;
Incentives to companies that integrate, value and take
into account Natural Capital in its business model.

Agreements that include and extend pacts by the
Convention on Biological Diversity.

Requirements to inform and account for the use of

Natural Capital in relation to public expenditure and
public procurement.

HEI4S3 fRM



Convention on biological Diversity and the Sustainable Development Goals

Initiatives:

The supply side of mineral governance—i.e. the regulation of mineral prospecting, extraction and processing—is
largely reliant on national laws for biodiversity protection and for specific countries this can be highly variable in
terms of stringency of regulation and enforcement.

o Individual companies have tried to bridge the divide between demand and supply centres by making commitments
to not mine in particularly sensitive areas, such as World Heritage Sites

o The International Council on Mining and Metals (ICMM) made a commitment in 2003 through its membership of
companies to stop mining in World Heritage Sites

o In 2016, they (ICMM) reissued a call for all companies to make a commitment in this regard, largely owing to

impacts on biodiversity

Funded by the
European Union




Convention on biological Diversity and the Sustainable Development Goals

Initiatives:

o The effectiveness of such commitments has yet to be quantified, though partnerships with groups such as the

International Union for the Conservation of Nature (IUCN) are being developed

o Such a recognition of the limits of coexistence of mining and protected areas in some contexts, while the
willingness to engage on mitigation measures of impact to allow for coexistence where possible, is a realistic and

pragmatic way forward

I unesco| werdnerage convertion

1154 43 167 o

vvvvvvvvvvvvvvvvvvvv

Official World Heritage List in other formats

Statistics

eritage List Statistics
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Convention on biological Diversity and the Sustainable Development Goals

Initiatives:

o Directive 2006/21/EC of the European Parliament and of the Council of 15 March 2006 on the management of

waste from extractive industries (and amending Directive 2004/35/E(C)

http:/ec.europa.eu/environment/waste/mining/index.htm

https:/eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:02006L0021-20090807

o BAT Reference Document (Reference Document on Best Available Techniques for the management of tailings and

waste-rock in mining activities) July 2004. European Commission.

o The International Council on Mining and Metals (ICMM) Good practice guidance for mining and biodiversity. Starke,

L. (2006). Good practice guidance for mining and biodiversity.
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Convention on biological Diversity and the Sustainable Development Goals

Initiatives:

o 26 Companies with Public commitment to reduce or avoid impacts on biodiversity (documented, publicly

accessible biodiversity-related policy to manage impacts from their operations)

o To adopt the mitigation hierarchy approach (a decision framework which allows for the systematic
consideration of negative biodiversity impacts and mitigation options), not to explore or develop mines

in World Heritage sites, or to aim for a Net Positive Impact on biodiversity.

Funded by the
European Union




Convention on biological Diversity and the Sustainable Development Goals
Initiatives:

o The Responsible Mining Foundation (RMF) has tracked mining company performance since 2018
against four indicators of “responsible mining:”
- meaningful integration of environmental, social, and governance (ESG) throughout the business
model,
* transparency and data-sharing,
 a proactive rights-based approach to harm prevention,

 and international action to promote responsible mining.

Funded by the
European Union
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Convention on biological Diversity and the Sustainable Development Goals

Moving the global mining (and energy) industry
towards biodiversity awareness
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Opportunities toward sustainable raw material industry

When considering the impacts of the energy and mining sectors on biodiversity and ecosystem services, the focus is largely on the exploration and
production of oil and gas, generation of renewable energy, and mining of coal, minerals and metals where there is potential for a significant
environmental footprint and associated impact on biodiversity.

Mining affect

N

Site
Landscape
Regional and global

Mineral
extraction

external stakeholders
Water who gain access to
poIIuti.or! & biodiversity-rich
CO, emission industries areas
supporting mining
operations
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Opportunities toward sustainable raw material industry

To date, most research has examined impacts at the site-level,
emerging directly owing to habitat loss and degradation

J

mine expansion and waste management is a destructive
process, changing abiotic and biotic conditions, and in some
cases singlehandedly causing region-wide declines in rare and
threatened species and ecosystems

e|t Eurcpean Institute of Funded by the ‘
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Opportunities toward sustainable raw material industry

Spoil heaps and

acid I|X|V|ates
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Opportunities toward sustainable raw material industry

Concentrated in a 65-county area in southern West Virginia, eastern Kentucky,
southwestern Virginia, and northeastern Tennessee, this process removes the
tops of mountains in order to extract underlying coal seams g, e

High biological diversity, with a rich mix of flora and fauna '4\& ;
overlay a rich coal reserve =i

o

The Overlooked
Terrestrial Gy
Impacts gl
of Mountaintoph
Mining .

Wickham, J. et al., 2013. The overlooked terrestrial
impacts of mountaintop mining. BioScience, 63(5): Great Smoky Mountains; Moutain top images before (a) and after (b) mining. Source: Google Map
335-348._https://doi.org/10.1525/bi0.2013.63.5.7

5, OXFORD

UNIVERSITY PRESS

-—
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Opportunities toward sustainable raw material industry

Metals and metalloids in atmospheric dust and aerosol from
mining operations

Csavina, J. et al., 2012. A review on the
importance of metals and metalloids in
atmospheric dust and aerosol from mining

operations. Science of the Total Environment,

433: 58-73.
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Opportunities toward sustainable raw material industry
1gh high-

onitoring
, 2013

mongabay.com

Gold mining in the Peruvian Amazon. Photo by Rhett A. Butler
(A and B) Typical examples of the interior conditions of the large Guacamayo and Huepetuhe mines. (C) Examples of small-scale mining on and set back

from the edge of the Madre de Dios River. In all cases, mines are dominated by extensive, intermixed areas of bare soil and standing pools of water
resulting from the mining process.
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Opportunities toward sustainable raw material industry

o Habitat loss, fragmentation and/or degradation
(e.g. deforestation, soil removal, waste disposal)

o Pollution (Acid Mine Drainage, cyanide, mercury,
dusts and aerosols, and so on)

o Climate Change (GHG emissions)

o Invasive species

o Overexploitation (exacerbating hunting, fishing)

e|t | Eurcpean Institute of Funded by the
Innovation & Techrnology Europeal‘l Union

On the Brink

The Biggest Threats to Earth’s Biodiversity

— — Climate Change

Invasive species
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https://www.visualcapitalist.com/biggest-threats-to-earths-biodiversity/

Opportunities toward sustainable raw material industry

Effective conservation strategies requires understanding the distribution
of threats

1 1
----------
. ! I i i i
LS00, 1 1 copper (Mt) 25 000 nickle (M) . | 20 000 lead zinc|(M1) !
I |
1 -,_‘-I:“-._.' opering o ||.||-.'.-.|-||'||| 30 (K] W recently operanng Eul.;.h.'n.'.--ru.l.:! : [ ] enthy operatng P“u l.-_:l._-| ed
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Figure 2. Distribution of operating metal mines and prospecting projects [39] among Earth's terrestrial biomes [40]. Mine symbol colour distinguishes between metals (lead/zinc, copper, nickel) and symbol size depicts reserve size (Mt). The
three bar graphs represent each metal tonnage per biome and the biome numbers are found in the key,

biome
1. boreal forests/taiga

However, co-occurrence of mined materials and e

4. mangroves
biodiversity does not always translate into a threat
v v 6. montanc grasslands and shrublands
7. temperate broadleaf and mixed forests
8. temperate conifer forests

9. temperate grasslands, savannahs and shrublands

10. tropical and subtropical coniferous forests
en: European Institute of Funded b\j the 11. tropical and subtropical dry broadlcaf forests
Innovation & Technology Europea n Union 12. tropical and subtropical grasslands, savannahs and shrublands

13. tropical and subtropical moist broadlcaf forests

14. tundra



Opportunities toward sustainable raw material industry

Climate Change Impacts

The burning of fossil fuels is widely known to be a major cause of climate change,
presenting a significant impact on biodiversity globally

Energy-related activities contribute approximately 70% of global greenhouse gas
(GHG) emissions; oil and gas together represent approximately 60% of those energy-

related emissions through their extraction, processing and subsequent combustion

Deforestation associated with clearing for the production of biofuel is also a
significant contributor to climate change.

e|t | Eurcpean Institute of Funded by the ‘
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Opportunities toward sustainable raw material industry

There are opportunities to the effective implementation of the Convention on Biological Diversity and the

Sustainable Development Goals through mainstreaming biodiversity into the energy and mining sectors

Strategies (tools, approaches and policy instruments)

e N

Support effective planning for manage operations to reduce

development to safeguard ecologically the impacts
sensitive areas

Direct/indirect, induced and cumulative impacts

N g

Deliver Benefits to Biodiversity and Society

Funded by the
European Union




Opportunities toward sustainable raw material industry

Mitigation Hierarchy Approach

Sensible conservation strategies must

first identify biodiversity priorities
priorities identified and mapped

long-term strategic management plans

Mitigation
Hierarchy

Avoiding serious
impacts (particularly to
conservation priorities)

Minimizing Harm

Offsetting Residual Impacts

M Funded by the
European Union
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Opportunities toward sustainable raw material industry

Net Positive Impact on biodiversity

Positive Net Positive
Impact
Offset/ACA
s
o Offset
Q
= No Net Loss
% Biodiversity Restore
= Impact
Minimise
Negative Avoid

Figure 3: lllustration of the Mitigation Hierarchy in relation to Biodiversity No Net Loss or Net Positive

Impact (Source: Cambridge Conservation Initiative (2015) Adapted from: The Biodiversity

Consultancy (2013) [83])

e|t European Institute of
Innovation & Techrnology

Funded by the
European Union

An impact mitigation process that prioritises
strategies to avoid impacts, followed by
those that minimise, restore and finally
offset or compensate for impacts and deliver
gains. Strategies to avoid or minimise
impacts should be prioritised

Figure 7.1 Hierarchy of biodiversity mitigation measures

Alternative sites or

A Avoid technologies to avoid impacts

> Minimize Actions to minimize impacts
-] during design, construction, etc.
a8 /

Actions to rehabilitate or restore
the affected environment

Used as a last resort to
offset impacts

Source: Rio Tinto (2004]



Opportunities toward sustainable raw material industry

The conservation community cannot achieve biodiversity
goals without engaging the mining (and energy)
Industry

Mining companies have financial incentive to mitigate
biodiversity losses caused by their operations

e|t Eurcpean Institute of Funded by the ‘
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Opportunities toward sustainable raw material industry

Examples
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IndoMet Coal — Kalimantan Indonesia

The IndoMet Coal Project (IMC) is a high quality metallurgical coal resource within the Maruwai Basin in the
Indonesian part of the island of Borneo

Borneo is renowned for its high biodiversity, with some of the most species-rich flora and fauna in the world.
The leases are primarily located in lowland tropical forest dissected by rivers and streams, thus making it an area
of high ecological variation and biodiversity. The leases are located in the remote and relatively inaccessible
district of Murung Raya, which is still 87% covered by tropical rain forests.

Since 2000 commissioned seven

IMC’s Biodiversity Strategy aims to deliver a net positive impact on biodiversity biodiversity surveys in order to better
Extinct Threatened Claﬁiin:rn underStand the biOdiVerSity
* Conservation of the Bornean orangutan; EX) W @ EN) \WU) INT) |LC management challenges

* Strategically improving sustainable land use planning in the region where

the project is located, and, Coal Mining
* Facilitating the process to set aside areas that offset the negative impacts S
of mining activities on biodiversity around the mine site e e

Singapore '
Funded by the

European Union e lndonesig .
3N -
Sura‘_baya ot

2
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IndoMet Coal — Kalimantan Indonesia

Facilitating the process to set aside
areas that offset the negative impacts

Strategically improving sustainable
land use planning in the region where
the project is located

Conservation of the Bornean

orangutan of mining activities on biodiversity

around the mine site

* The Borneo Orangutan Survival Foundation’s (BOSF) Orangutan Reintroduction Centre
Nyaru Menteng cares for and rehabilitates over 600 orangutans rescued from the wild or
captivity

» National Orangutan Conservation Strategy and Action Plan (2007) — all orangutans held

in rehabilitation centers must be released in the wild by 2015
* |IMC has assisted BOSF in identifying potential orangutan release sites. Once identified,

IMC provided logistical support, safety management and helicopter transport for four

orangutan translocation projects (one per year)

ert European Institute of Funded by the l
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IndoMet Coal — Kalimantan Indonesia

Conservation of the Bornean Strategically improving sustainable Strategically improving sustainable

land use planning in the region where | land use planning in the region where
orangutan O 2
the project is located the project is located

The initiative focuses on improving local government land use planning capacity and the
identification of conservation options (such as offsets) in sustainably managed forests

IMC Biodiversity Strategy, and Fauna and Flora International (FFl; international environmental

NGO) commenced a joint Project for the conservation of over 3 million hectares of rainforest

across the archipelago

Eurcopean Institute of

eit Funded by the ‘
Innovation & Technology European Union




IndoMet Coal — Kalimantan Indonesia

BIODIVERSITY MANAGEMENT OVERVIEW

Company Biodiversity Commitment:

Enhance biodiversity protection. Stand for Zero Harm to
environment

“No Go” Policy:
Mo exploring or mining in World Heritage listed properties
Biodiversity Mitigation Hierarchy:

Yes, as guided by company sustainability policy and
environmental standards and guidelines

Environmental Management System:

Yes

Biodiversity Action [or Management] Plans:

Yes, as part of the IMC Biodiversity Strategy and Land

Management and individual site specific or infrastructure
element Biodiversity Management Plans

ert European Institute of Funded by the l
Innovation & Technology European Union




The Ambatovy Project — Republic of Madagascar

o The Ambatowy Project, located in the Republic Madagascar, is in the construction phase of an

18 km? open pit nickel and copper mine with an accompanying slurry pipeline and a US$ 2.3bn

hydrometallurgical plant

o The mine siteis in an area of high biodiversity and species endemism, requiring rigorous
biodiversity management

o Ambatovy and its shareholders believe in demonstrating good environmental management
practices to secure its license to operate

o Alicense to operate — permanent support of civil society, local communities, national and
international NGOs and governmental authorities regarding the manner in which social and

environmental affaires are managed

e|t Eurcpean Institute of Funded by the
Innovation & Techrnology Europeal‘l Union

f TOAMASINA
MOZAMBIQUE R
. | AMBATOVY = (Tomatave)
ZMBABWE Channel o

| MADAGASCAR

Indian
Ocean

https:/www.eibinafrica.eu/tag/tamatave/

Coquerel's sifaka, a species of lemur, live only on
the island of Madagasc
https:/www.sumitomocorp.com/en/jp/business/

case/group/235
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https://www.sumitomocorp.com/en/jp/business/case/group/235

MALAWI

The Ambatovy Project — Republic of Madagascar

ZIMBABWE

. TOAMASINA
MOZAMBIQUE AMBATOVY » (Tamatave)
e

Mozambique
Channel

o Mitigation hierarchy across all aspects of biodiversity, and residual impacts MADAGASCAR

Indian
Ocean

Multifaceted Conservation Program

https:/www.eibinafrica.eu/tag/tamatave/

e Avoidance — analysis of pipeline route alternatives (21 major re-routes to avoid
sensitive areas), re-routing and fine tuning during construction, conservation

barriers created to isolate onsite conservation areas from construction activities,
strict mine footprint modification protocols and a set-aside of an area of the ore

body

Coquerel's sifaka, a species of lemur, live only on

e Minimization — reduction of the surface area subject to impacts through the island of Madagasc
https:/www.sumitomocorp.com/en/jp/business/
appropriate design and implementation, such as rehabilitation of areas cleared for Case/group/235

exploration, reduction of the mine footprint through planning optimization

e|t Eurcpean Institute of Funded by the ‘
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https://www.sumitomocorp.com/en/jp/business/case/group/235

The Ambatovy Project — Republic of Madagascar

TOAMASINA
MOZAMBIQUE .
Mozambique EMEESE (Tomatave)
ZIMBABWE Channel

Multifaceted Conservation Program

MADAGASCAR

e Mitigation — a substantial minimization program was developed for construction: b

Repetition of full biological surveys prior to each clearing to develop taxa-specific mitigation "t/ WW'ibi”afica'e”/ tag/tamatave/
measures, e.g., fitting lemurs with radio collars to monitor their natural ability to migrate | | 5
away from the impact areas and relocate to refuge areas; identifying plant species of concern
and sourcing them off-site to avoid extinction risk; salvaging plants to nurseries and/or

propagating them during this process; Management of surges in total suspended solids to

protect water quality and aquatic biodiversity in mine watersheds using large retention

Coquerel's sifaka, a species of lemur, live only on

dams (USS 40m) the island of Madagasc
https:/www.sumitomocorp.com/en/jp/business/
* Restoration / rehabilitation — progressive footprint rehabilitation with reforestation case/group/235

e|t Eurcpean Institute of Funded by the ‘
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MALAWI

The Ambatovy Project — Republic of Madagascar -

ZIMBABWE

Multifaceted Conservation Program | -

MOZAMBIQUE

Indian
Ocean

e Offsets and Positive Conservation Actions — a multifaceted program, including:

https:/www.eibinafrica.eu/tag/tamatave/

* An offsite offset spanning 11,600 ha of endangered forest;

* On-site conservation zones spanning 4,900 ha, including an area of sacrificed ore
body;

* A forest corridor ensuring connectivity with remaining eastern rain forests;

* Support to conservation of a RAMSAR wetland adjacent to the mine site;

* Expanded reforestation activities along pipeline right-of way and within mine

. Coquerel's sifaka, a species of lemur, live only on
footprint. the island of Madagasc
https:/www.sumitomocorp.com/en/jp/business/
case/group/235

RAMSAR Convention: on Wetlands of International Importance Especially as Waterfowl Habitat

()
il'll"mlil
e|t | Eurcpean Institute of Funded by the
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The Ambatovy Project — Republic of Madagascar

ZIMBABWE

BIODIVERSITY MANAGEMENT OVERVIEW — —

MazAMpIQUE AMASINA
Mozambique (Tamatave)
Channel

ASCAR

‘ Biodiversity Reporting:

Company Biodiversity Commitment: ¥ ] Indian
Monthly report to shareholders ‘ .

No net loss [net gain preferred] Annual Sustainability Report https:/www.eibinafrica.eu/tag/tamatave/
Independent audits and Scientific Consultative Cornmittee

‘ “No Go” Policy: Regulatory reporting

Local community and stakeholder meetings

No species loss, priority habitat viability maintained Business and Biediversity Offsets Program meetings

‘ Biodiversity Mitigation Hierarchy: Sources of Biodiversity Guidance:

International Finance Corporation, Performance Standard 6

Yes Business and Biodiversity Offsets Program
ICMM Good Practice Guidance on Mining and Biodiversity
‘ Environmental Management System: IUCN
IPIECA
Yes NGOs _ _ _ _
Scientific Consultative Committee .oquerel's sifaka, a species of lemur, live only on
‘ Biodiversity Action [or Management) Plans: Consultants the island of Madagasc
tps:/www.sumitomocorp.com/en/jp/business/
Yes case/group/235
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Conclusions

* Biodiversity is a term used to describe the breadth of life on earth —
from animal species to genes and ecosystems. Concern for the
conservation of biodiversity is related to its decline as a result of human
activity on the planet.

* Given the current magnitude of the biodiversity crisis, and the diverse
impact humans have on the planet, mining and energy must be placed
thoughtfully within a wider environmental context.

FEBCEl Funded by the
European Union




Conclusions

 Anticipating and acting on foreseeable development-conservation decisions that
will harm biodiversity will ensure effective conservation solutions because the cost
of conserving species and communities increases rapidly as they become less

widespread and options for their conservation narrow

* To effectively manage biodiversity in mining regions, the full extent and
distribution of threats must be better understood and incorporated into

conservation plans and decision-making

Funded by the
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Conclusions

« Fundamental need to minimize encroachment of activities that promote habitat loss, degradation

and fragmentation

 Biodiversity Action Plans - Proactive activities including limiting road expansion, reducing negative

impacts of hunting through legal controls coupled with sustainable resource use strategies, and

preventing large-scale developments such forestry, and agriculture following a mining action, are

essential in retaining the integrity of ecosystems

« Fundamentally, evaluating the full impact on biodiversity at all scales is a critical prerequisite to

taking advantage of conservation opportunities.

Funded by the

ert European Institute of
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Imnovation & Technology




Conclusions

Most countries have regulations in place to reduce biodiversity impacts from mining
industry investments. Requirements for environmental and social impact
assessments, mine closure and rehabilitation, and biodiversity offsetting provide
tools for mitigating forest and biodiversity harms from mining operations. However,
often these regulating policies are poorly designed and do not reflect best practice in
avoiding biodiversity impacts. Even where policies are adequate on paper,

enforcement may be lax.
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The mining industry has both the opportunity and the potential to
contribute positively to the achievement of all 17 SDGs

Mining and Poverty Eradication (SDG1)

Mining, Good Health, and Well-Being (SDG3) 4/\,\/\.

A e EM

Integration into Core Business Collaboration and Leverage Integration into Core Business Collaboration and Leverage
( \ / \ ‘ Champion | _ Zstabhsh' ngon)l-.t;’:e e Combet | * Reduce sikca dust
« Publicly disclose details of « Develop local supplier occupational | - orkplace heatth and safety Tuberculosis | * Run HIV/AIDS education,
Pay taxes and payments lo governments | Leverage local |  capacity h-:m ;M monitoring and re 9 and HIViaiDs |  Prevention and counseling — -
alties « Use ams-length rule rocurement | - Strengthen local vaive 2 ok programmes + Support community programmes
roy st wf\gi P m ;?:venymal:: \g ::)vnerage resources for u - Focus on road safety w « Parficipate in rasponse %o and recovery
N . from epidemics
« Support non-mining livelihood options + Screen for NCDs R g < .
: / \ ( \ « Approach health holistically « Train community health workers
( \ - Facilitate equitable access ( \ + Broaden mplemenlabon of anti-poverty Offer and i ,:f;d . hoalmzccanteen Increase + Set up confidential - Recognize and strengthen tradional
mpion to A * Begin land access strategies via CDAs SnCONNDe o seoirbons mental health |  counseling programs medicinal praclices
Che Smpoye Preserve planning eary in projects preventative | hygiene protocols Racadady test ¢ dnia anid
inchsive opportuniies land access | « Fully restore resttied care - Pravent foxic emissions to UM ) o Tagsay e : yug an
employment « Offer training and oo feyron \ ) the environment K / alooho! use and abuse
apprenticeship programs '\ ), .
Mining and Quality Education (SDG4)

Mining and Zero Hunger (SDG2)

Integration into Core Business

Collaboration and Leverage

Integration into Core Business Collaboration and Leverage

« Routinize skills baseline » Train workiorce in fechnical 3 g:mmmg?@mmﬁmwg
» Manage water resources + Conduct baseline and .S - 1 e Train and VL g . curricuia g
¢ transparently ongoing geochemical trengthen watershed managemen analyses « Ensure training opportunities Particioals | nd n
% "’:&" with | - Minimize land take Keep farmland | « Pariner with the agricultural sector + Sponsor apprenticeships, educaie the are made availadle to > SR Wl CHSAOmS B mope
yxdfgulmn - Share infrastructure benefits | Polution-free | Monl ietoryswater qualty and - Support programs to reduce childhood scholarships, and graduate workiorce | amployees at all levels and X ;VM ":"m sclla-o‘oisbg :‘:l.phz:j"”" ":‘5‘2?
with agricultural community malnutrition and hunger programmes across all backgrounds Gsetmboogy e s

soll fertility regularly beyond mining

Forum, W.E., 2016. Mapping mining to the sustainable empowered lives. Resilient nations. Development goals: An Atlas.
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The mining industry has both the opportunity and the potential to
contribute positively to the achievement of all 17 SDGs

Mining and Gender Equality (SDG5)

Offer equal
opportunities
for women

Integration into Core Business
« Recruil more women
+ Pay women and men equally
« Promote more women 10
vishle leadership positions
« Adopt, where possible,
flexible schedules for
accommodating chidcare

Offer gender-specific PPE

- Provide gender-sensitive

career development
planning

« Incorporate perspectives of

women, men, and children in
community-refated decisions

« Inciude men and women in

negotiations

Collaboration and Leverage

Mining and Affordable, Clean Energy (SDG7) D

« Make social invastments gender-inclusive

« Offer educational scholarships for women

« Remain vigilant against gender-based
violence

« Eslablish gender-sensitive grievance
mechanisms

« Provide women's health monitoring

Improve
Energy
Efficiency

Integration into Core Business

« Undertake energy audits

« Improve energy Incorporate
infrastructure maintenance renewable

« Reduce energy demand energy
onsite

« Deploy off-grid wind, solar,
or geothermal power

« Diversify power sources for
reducing outages

+ Replace diesel generalors

Collaboration and Leverage

« Support local energy initiatives

» Integrate into rural electrification schemes
» Share benefits of energy Infrastructure

« Explore co-financing arrangements

§ ‘.': Mining, Clean Water, and Sanitation (SDG6) D

Mining, Decent Work, and Economic Growth (SDGS8)

W0 R e
10T SamTY

a

Conserve

and recycle
water

Manitor
water

quality

Integration into Core Business

« Recycle andior recover metals
from wastewater

« Raduce water consumption

- Use allernative water SOurces
(greywater, seawater)

- Align with govemment water
management policies

« Integrate technical, social,
economic, and political water

concems
water + Identify high-value water
« Monitor water sources both holistically areas

near-ming and downstream

« Involve the community in
monitering and share water
data openly

« Maintain long-term water
balance throughout projects

« Incorporate water reporting
and disclosure

Collaboration and Leverage

» Support patable water and sanitation
planning and infrastructure

« Clearly delineate watershed management
responsibiities

» Share benefits of water infrastructure

« Explora co-financing arrangements

« Suppart iazal eapasity-building In watar and
sanitation management

Communicate
opportunities

and limits of
mining

Integration into Core Business

» Provide decent work

» Catalyze indirect and Drive "
induced employment growth with

= Cleary communicate the local
capital-intensive nature of procurement

mining

« Diversify local economies

» Make bidding accessible to
Incal contractors

« Train local suppliers how to
meel corporale supply
requirements

Collaboration and Leverage

« Coltaborate with local chambers of
commerce, finance institutions and NGOs

« Establish business incubators

- Waork with local suppliers to build capacity
and increase product quality

- Connect suppliers with external markets

« CcHiaborate to end child labor

Forum, W.E., 2016. Mapping mining to the sustainable empowered lives. Resilient nations. Development goals: An Atlas.
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The mining industry has both the opportunity and the potential to
contribute positively to the achievement of all 17 SDGs

h Mining, Industry, Innovation, and Infrastructure (SDG9)

Mining and Sustainable Cities, Communities (SDG11) Ii

Integration into Core Business

« Upgrade expertisa of local ) m:xﬂtm'"“
Suppart suppiiers . wilh governments
ineal * Improve quallty of locally Share » Share rall, road, power, water,
produced goods Infrastiuctire p
procurement | Provide - ICT infrastructure
Voo suppoit o local « Hamess aconomies of scala
suppliers fo service the ming and econamies of scope

Collaboration and Leverage

» Use business profile fo create horzontal
Inkages

» Use convening power o create dusfers

+ Promote domestic resesrch and
development indiatives

Mine
unconventional
deposits

Integration into Core Business
» Plan land use with the life-of-

* Re-mine talings P
mine in mind
m;;ban WO oo R | Reclaim mines into parks
: . | I hy
« Pair metals recyciing carefully 0":: P c:::{:m:nuge
and wasie energy & o
samation Anticipate unplanned

urbanization

Collaboration and Leverage

« Share workforce requirements and planned
operations early so local authorities can
@5s5ess adequacy of local services

« Collaborate with local authorities to develop
green space, including decommissioned

mines
L %

z. Mining and Reduced Inequalities (SDG10)

10 Sk

Integration into Core Business

| * 2 2eSe o o e e
inequality- v v a + Inchude excluded groups in
« Establish basaline welfare Inchusivity
related risks : ¢ local procuremert and
slatistics bedone mining y chains

Collaboration and Leverage

+ Work with local pariners to target social
investments o manginalized populations

+ Encourage participatory budgeating in local
communities, especially of mining
Tl MLES

Mining and Responsible Consumption, Production (SDG12)

12 S

W

QO

Integration into Core Business

« Analyze mineral and
chemical products across
sourcing, transport,
storage, use, production
Extend responsible
sourcing to suppliers

« Minimize usa of water,
energy, land, chemicals

» Minimize production of
waste, effluent, emissions

Incorporate
life cycle
thinking

« Re-purpose waste rock 1

Forum, W.E., 2016. Mapping mining to the sustainable empowered lives. Resilient nations. Development goals: An Atlas.

European Institute of
Innovation & Techrnology

eit
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Collaboration and Leverage

« Collaborate inter- and intra-industry 10
develop and report against materials
management codes

» Engage consumers about mining and
connect the consumer with raw malerials

HEI4S3RM




The mining industry has both the opportunity and the potential to
contribute positively to the achievement of all 17 SDGs

Mining and Climate Action (SDG13)

Intagration Into Core Business

« Ioapeoron soengy ISC ency
* Lia ranemnazia andigy
Ribins « Usa leacirmiasion fusls
« Algn Wit INCCs
Erfasem | yoasare and reped diect,
indivect ard product aztnng
eTissons

» Lo sconario planning 2
Inam views or dirate and
oNerpy meks avd cpparturties

» Use cinale pojecians in
dosgn and placesme | of
vperatons g riresdractsre

chnate change | + Aot conpor christs

o P for chrenn et g nplring aed  Sharge, cbon maragement
QR o0 P g Iremstroent | ard disciosurs policies
Coomunites + Use a2adon caton picas o
iva chasge | * SPArghin amangency wfoam peathe o eaaluatien and

AN St on
« Induda of malz change or e
zoard agenda

TespOnse phans
» Moo dimate-relatsd
CTAITOTENY. | npacts

Collaboration and Leverage

» Partcpate v dimote-refzled RED e
pécls (emissons 1acng, OCS proects)

» Egoge in ntra- and cross-ndusTy ¢ maie
28 oy ane

« Pubdcly ssppont carhos pricing

Mining, Peace, Justice and Strong Institutions (SDG16)

Mining and Life Below Water (SDG14)

Prevent and

preempt
conflict

Integration into Core Business

« Listen and respond early to

stakeholder concems

« Estabiish formal and accessible | _ Respect
complant and gnevance -!dlgom
mechanisms "‘:::"

« Participate in conflict-free
mineral certification schemes

« Implement human nghts

Impact assessments

« Extend high standards to

security contractors

* Incorporate both regulatory

requirements and local
community objectives and
sentiments inlo decisions

Collaboration and Leverage

« Publicly report project-related payments
country-by-country and project-by-project

» Conduct transfer pricing of intra-company
transactions via arms-length rule

« Faciltate peaceful working environment
and good community relationships

» Promote the rule of law

Integration Into Core Businass
« Fropery cispase of laings'wase

{ N, » Assess scoal and emvenmeral N+ Potact marioe i
Incompereie | mpacts o letisg- ond meriee- | ARPICh 1 « Ninimizn haktal dshatance

”:':‘" W se Inehoocs 'M""‘ « oMot snsiily anayses
uuu::nh J « Nap treacng grounde asd 1 uscerstanding shar- and

/o magraton roues of usdiowaler \\ J larg o mpacts
pecies =

Collaboration and Laverage
7 ~
[+ Colebarale wis locd aubaeies o
setabhs s corerrvadon arees o more
e
|+ Dewwdop mvalistabunskdar coasts] peem

\

|
| maseQueent pans
\ /

Mining and Partnerships for the Goals (SDG17)

17 e

&

Mining and Life on Land (SDG15)

Integration into Core Business
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Mobdize
financial
resources and
technology

Integration into Core Business

» Make data on payments to
governmeants transparent
« Build data collection and

= Transfer unused exploration
data over 1o national authonties

statistical analysis capacity Share « Improve national knowledge of
» Transfer technologles to geo-data mineral weaith

host countries « Facitate trust with government
« Engage in public-private and communities

partnerships

Collaboration and Leverage

« Dialog actively with govemments, civil
sociely, and devalopment pariners

« Strengthen coordination between initiatives

« Join with bottom-up grassroots movements
and top-down leadership initiatives

« Apply SDG indicators

Forum, W.E., 2016. Mapping mining to the sustainable empowered lives. Resilient nations. Development goals: An Atlas.

Eurcopean Institute of
Innovation & Techrnology

eit

Funded by the
European Union

HEI4S3RM




References list

Mundial, FE., 2016. Cartografia de la mineria en relacion con los Objetivos de Desarrollo Sostenible: un atlas.

Ginebra, Suiza.

Sonter, LJ., Ali, S.H., Watson, J.E., 2018. Mining and biodiversity: key issues and research needs in conservation

science. Proceedings of the Rovyal Society B, 285(1892): 20181926.

UNEP-WCMC (2017) Mainstreaming of Biodiversity into the Energy and Mining Sectors: An Information Document
for the 21st Meeting of the Subsidiary Body on Scientific, Technical and Technological Advice (SBSTTA-21). UNEP-
WCMC, Cambridge, United Kingdom

Csaving, J. et al., 2012. A review on the importance of metals and metalloids in atmospheric dust and aerosol from

mining operations. Science of the Total Environment, 433: 58-73

ert European Institute of Funded by the l
Innovation & Technology European Union




References list

Wickham, J. et al., 2013. The overlooked terrestrial impacts of mountaintop mining. BioScience, 63(5): 335-348.

Asner, G.P, Llactayo, W., Tupayachi, R., Luna, E.R., 2013. Elevated rates of gold mining in the Amazon revealed
through high-resolution monitoring. Proceedings of the National Academy of Sciences, 110(46): 18454-18459.

UNEP-WCMC (2017) Mainstreaming of Biodiversity into the Energy and Mining Sectors: An Information Document
for the 21st Meeting of the Subsidiary Body on Scientific, Technical and Technological Advice (SBSTTA-21). UNEP-
WCMC, Cambridge, United Kingdom

ert European Institute of Funded by the l
Innovation & Technology European Union




A \V_J 4

Centro de Investigacion en

Recursos Naturales

Salud y Medio Ambiente

httb-://www:llhu.es/réns "

/Mineralogia

4 Geoguimicais

/en/members-mga/
Universidad === »
deHueld = | . @GeoEnvi

Y

-



http://www.uhu.es/rensma/en/members-mga/

Mineralogy and Geochemistry Research Group (RENSMA-UHU)

e]t | Eurcpean Institute of Funded by the ‘
Innovation & Technology European Union



Mineralogy and Geochemistry Research Group (RENSMA-UHU)

The Iberian Pyrite Belt (IPB)
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One of the largest polymetallic massive sulphide
deposits in the world
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Subjected to intense mining activity since ancient times
(>3000 yr)

Gulf of Cadiz
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39N

e|t | Eurcpean Institute of Funded by the ‘
Innovation & Techrnology Europeal‘l Union




Mineralogy and Geochemistry Research Group (RENSMA-UHU)

Acid Mine Drainage - AMD
omdahon of pyrite and other sulphide minerals /\
e , - Abandoned mines mnes

-Low pH
-Elevated metals
-Elevated sulphate

"L Pitlakes
total absence of control measures degraded water quality
Tinto River Odiel River Tinto-Odiel Global Flux
Fraction (%)
t/vr t/vr t/vr t/yr

| As 10,000
4 7 11 340 3.3
The Estuary of Huelva suffers chronic 469 1252 1721 10,000 17.2
metal exposure due to intense | Fe | 5075 2847 7922 1,400,000 0.6
mining activities | Mn | 163 1452 1615 280,000 0.6
| Pb | 15 12 27 2000 1.3
Contaminant load transported by 823 22;2 3:15 i?gg 549'29
the Tinto and Odiel rivers X i > 11000 o3
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Mineralogy and Geochemistry Research Group (RENSMA-UHU)

Passive treatment of mining and industrial wastewaters
Characterization and revalorization of solid wastes
Recovery of Critical Raw Materials from solid wastes

Metal pollution in rivers and estuaries

i & W N =

Mineral CO, sequestration using industrial wastes
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Mineralogy and Geochemistry Research Group (RENSMA-UHU)

ARACENA

Metal pollution in rivers and estuaries

Iberian
Peninsula

> 30 ppm Cu

5-30ppm Cu
1-5ppm Cu
<1ppm Cu

> 1000 ppm Fe

100 - 1000 ppm Fe

10 - 100 ppm Fe
<10 ppm Fe

> 400 ppm Al

A 100 - 400 ppm Al
AL 10-100ppmAl

A  <10ppmAl

’ OOOO # % X 30

‘ Towns
b Water reservoirs
* Mining sites

oK. s~ Waler courses

e AMD wa
GIBRALE( D AMD water courses

’1

M S
(" HUELVA ; s i tines

1 ElCarpio 11 LaPoderosa 21 ElBuitron
‘ 2 San Telmo 12 Riotinto 22 Gloria
~ 3 Lomero Poyatos 13 LaZarza 23 Los Bucyes
:"N. ‘ 4 Lajoya 14 TPerrunal 24 Sotiol
stuary x
5 Confesionarios 15 Neron 25 LaTorerera
o 5 10 20 km 6 Aguas Tefiidas 16 S. Martin 26 Cruz Infante
= E——  e—— 7 CuevadelaMora 17 Tharsis 27 Campanario
8 San Migucl 18 LaLapilla 28 Pefa Hierro
9 Angostura 19 Almagrera 29 Zarandas
Golfofc d 10 Concepcidn/Platén/ 20 Tinto S, Rosa
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Mineralogy and Geochemistry Research Group (RENSMA-UHU)

Metal pollution in rivers and estuaries

eit

EVAPORATION

Infrared lamp

&

Mineralogically-induced metal partitioning during the evaporative precipitation of efflorescent sulfate salts from acid mine drainage

EVAPOCONCENTRATION

~

Agrio riverbed efflorescences

https://doi.org/10.1016/j.chemge0.2019.119339

European Institute of
Innovation & Technology

Funded by the
European Union

PRECIPITACION SEQUENCE

Gypsum, CaS0,-2H,0

Hexahydrite, MgS0,-6H,0,

=—1 Melanterite Fe*S0,.7H,0

A

Copiapite,
Fe2'Fe?"4(S04)¢(OH); 20,0

ELEMENTS PREFERENTIALINCORPORATION

I

e %

Sr |

REE
Ca
3

Ca >>>Mg > Al > Fe.
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Mineralogy and Geochemistry Research Group (RENSMA-UHU)

Metal pollution in rivers and estuaries

Distribution and availability of rare earth elements
and frace elements in the estuarine waters of the
Ria of Huelva (SW Spain)

https://doi.org/10.1016/j.envpol.2020.115506

Seawater:

Acid Mine Drainage-affected River Water:

O Dissolved particu
eme eciation -

Diffusive Gradient in thin film

e

—ilé‘lii—

Biological

’ membranes
Chelex resin

REE (24 %)

Funded by the
European Union

Eurcopean Institute of
Innovation & Technology

Metal partitioning and speciation in a mining-
impacted estuary by traditional and passive
sampling methods

https://doi.org/10.1016/].scitotenyv.2020.137905
‘Metal partitioning Metal bioavailability
Zn2* - ZnCl, Diffusive Gradientin Thin films (DGT)
Mn2+ Ni2+

o cdcl,
OV CuCO, - CuOH,
Sb(OH), VO,OH? AsO.F*

Metal/loids

h\ 165 ug/L of Zn
" FePb Sn
,‘Wb 61 pg/L of Mn
& 45491 of Fe
Fe-rich particulate matter adn9f ol CU
<pg/L of Pb, Cd, Co, As,

- Eess——
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Mineralogy and Geochemistry Research Group (RENSMA-UHU)

Metal pollution in rivers and estuaries

WATER QUALITY MONITORING Unmanned Aerial System-Based Multispectral Water Quality
| Monitoring in the Iberian Pyrite Belt (SW Spain)
v v https://doi.org/10.1007/s10230-021-00837-4
UAV-Multispectral Physicochemical
Imaging data acquisition

SRR —_— Regress?on
I l l I Analysis
T— Validation

(A) Water quality parameters retrieval (B) Sentinel-2 and UAS data comparison

SPATIAL
: DISTRIBUTION ..
~"Acid Mine ) - MAPS
Drainage e LLC water body -

\ 'ﬁnan Pytite

" Belt (SW, Spain)
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Mineralogy and Geochemistry Research Group (RENSMA-UHU)

Metal pollution in rivers and estuaries

Campana de calibracioén vicaria para el Proyecto CHIME
(The Copernicus Hyperspectral Imaging Mission) de la
Agencia Espacial Europea (ESA), dirigida por la Dra.
Cindy Ong (CSIRO
intercalibracion de los sensores hiperespectrales Airborn

Energy, Australia) para la
Visible InfraRed Imaging Spectrometer - Next Generation
(AVIRIS-NG; NASA-JPL 2021) y el spaceborne imaging
spectroscopy data from the Design of the DLR Earth
Sensing Imaging Spectrometer (DESIS) en la estacion
espacialinternacional.

Eurcopean Institute of
Innovation & Techrnology

Funded by the
European Union

« Tweet

O GeoEnvi Research UHU

@GeoEnviUHU

@LAST EBD, @SDronesUCA and @GeoEnviUHU
completed with success ground-truth measurements
for vicarious calibration ESA CHIME raw materials
mission over Riotinto coordinated by @CindyOngWork,
simultaneously with @AVIRIS NG RSL flights. Thanks
to all for such interesting experience!

11:32 AM - Jun 28, 2021 - Twitter Web App

HEI4S3 /R.M



Mineralogy and Geochemistry Research Group (RENSMA-UHU)
Passive treatment of mining and industrial wastewaters

7 months

1 month

Upscaling

Escala laboratorio

| caIa piloto
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Mineralogy and Geochemistry Research Group (RENSMA-UHU)

Passive treatment of mining and industrial wastewaters

o=} |
Net Acidity (mg/L)
£

— ""»:
500 o

LIFE-ETAD
Ecological Treatmant of Ackd Drsisag -1000 4
1500

MC3 MC4 MCS MC6 MCT MCS

Ecological treatment of acid mine drainage (LIFE-ETAD). Ref. LIFE12 ENV/ES/000250.
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Mineralogy and Geochemistry Research Group (RENSMA-UHU)

Passive treatment of mining and industrial wastewaters

;‘) ERA HOME ABOUT CONTACT NEWSLETTER WTwitter
(7 LEARN

Partnershipsin a Nutshell  Explore Partnerships ~ Support for Partnerships ~ Documents  News and Events

Home 7 Explore Partnerships / Partnerships / ERA-MIN / ERA-MIN 2nd Joint Call on Sustainable Supply of Raw Materials in Europe
/1 Extraction of Rare Earth Elements from Acid Mine Drainage

Project: Extraction of Rare Earth Elements from Acid Mine Drainage
Acronym AMDREY

Duration 01/07/2016 - 30/06/2018

Extraction of Rare Earth Elements from Acid Mine Drainage (AMDREY). Ref. PCIN 2015-242.

ERA-MIN 2nd Joint Call on Sustainable Supply of Raw Materials in Europe

ert European Institute of Funded by the ‘
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Mineralogy and Geochemistry Research Group (RENSMA-UHU)

Passive treatment of mining and industrial wastewaters
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Fe(lll), As +/- Cr, Sb, Mo ...

Al, Cu +/-Zn, Cd, Co,

Ni ....and REY
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Passive treatment of mining and industrial wastewaters

@Rsv\ﬂ\/\acems\s -EE,L“‘,E?‘}’"";T INNOVATION ~ ENTREPRENEURSHIP ~ ACADEMY ~ PARTNERS NEWS EVENTS ~SUCCESSSTORES ABOUT Q

AN SN L Y B b Y

Home / News, Innovation

Hub Baltic Sea / From laboratory to market — experiences from the ongoing Morecovery project

From laboratory to market — experiences from the ongoing

Morecovery project ert RawlNVlaterials

09 December, 2020

iny f=

Morecovery. Modular recovery process services for hydrometallurgy and water treatment

Proposal Number
18190

Lead Partner
Geologian tutkimuskeskus, GTK (Geological Survey of Finland)

Enhancing the eco-efficient and sustainable use of natural resources through a modular

recovery process service package for hydrometallurgy and water treatment Area i . .
D4 Validation & Acceleration

Morecovery, innovation project support by EIT RawMaterials, is directing efforts to accelerate the transition from alinear toa
circular economy by offering smart solutions for the sustainable extraction and se of raw materials from secondary sources.

Segment
Recently, amethod developed at the laboratory scale f or recovering Ni and Co from drainage mine water was demonstrated in U p-SCﬁ" ng projects (D42)
the operational environment at the Technology Teadiness Level (TRL) 7. The success of the Morecovery project is built on the
vast experience of the project partners, each with their specific expertise, including the project leader, the Geological Survey of
Finland (GTK), together with Savonia University of Applied Sciences, the University of Eastern Finland, the University of Huelva, Duration
the Spamsh National Research Council, the Finnish Minerals GO“D‘ Keliber and LTU Business. 201 9_01 _01 - 2021 _-1 2_31

Morecovery: Modular recovery process services for hydrometallurgy and water treatment

e[t European Institute of Funded by the
Innovation & Technology European Union



Mineralogy and Geochemistry Research Group (RENSMA-UHU)

Passive treatment of mining and industrial wastewaters

fraction sorbed
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(E‘it RawlViaterials

Morecovery: Modular recovery process services for hydrometallurgy and water treatment

European Institute of
Innovation & Techrnology

Funded by the
European Union
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Passive treatment of mining and industrial wastewaters

Transport

Life Cycle Impacts

Fossil Depletion

MgO || CaCO,
| | |

y-simpireall Steel | ¥
Aggregates |- Plastics |
YA R T |
Acid Mine Dispersed Alkaline

& e "’#’h : X Water Substrate material

Acidification

Climate Change

— Particulate Matter

Formation
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Water Depletion

Human Toxicity

Freshwater ecotoxicity

Transport \ Disposal /

Life cycle assessment of a passive remediation system for acid mine drainage: Towards more sustainable mining activity
https://doi.org/10.1016/j.jclepro.2018.11.224
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Mineralogy and Geochemistry Research Group (RENSMA-UHU)

Characterization and revalorization of solid wastes/ Recovery of Critical Raw Materials from solid wastes

FeS,+3.50,+H,0 - Fe?*+2S0,% + 2H*
(REY)CaSO, 2H,0 + 2H* - CaSO,2H,0 + REY

J—
20, 40, 60°C
2,4,6,8h

EEE
ITE
1:25 1.5 1:10

25% py +75% PG
50% py +50% PG

75% py +25% PG

Meétodo basado en

— economia circular

Valorizacion de residuos generados en la industria fertilizante como fuente de tierras raras e ytrio (VALOREY). Ref. RTI2018-101276-

J-100. Ministerio de Economia, Industria y Competitividad

ert European Institute of Funded by the
Innovation & Technology European Union

HEI4S3 /R.M



Mineralogy and Geochemistry Research Group (RENSMA-UHU)

Characterization and revalorization of solid wastes/ Recovery of Critical Raw Materials from solid wastes

Technical
Assessment

EMSE (Chemical Engineering)

. | ocp TU-BAF (Technical Chemistry)
Economic INCT (Nuclear Chemistry)
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~ Assessment
NOVA FCT (Geachemistry)
CZU (Sustainable Tech)
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Phosphogypsum Processing to Critical Raw Materials (PG2CRM)

European Institute of
Innovation & Techrnology

( i Funded by the
ert - European Union

Freiberg University of Mining and Technology, Germany

University for Continuing Education Krems, Austria

NOVA FCT, GeoBiotec - Geobiosciences, GeoTechnologies and GeoEngineering Portugal
Fraunhofer Institute for Ceramic Technologies and Systems IKTS, Germany

Mines Saint-Etienne, CNRS, France

Institute of Nuclear Chemistry and Technology, Poland

Sumy State University, Ukraine

Czech University of Life Sciences Prague, Czech Republic

NOVA FCT, LIBPhys, Portugal
Biopolinex Sp. Poland

Mines Saint-Etienne, CNRS, France
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Thank you:

You can find me at: Lola Basallote
maria.basallote@dct.uhu.es TIf: 959219835
Module 2 - P3-N2-10
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