. { .
Sustainable mining: how to que ntify social issues in the
mining industry and metals supplgtchaln

b4 \ “: -

15
Claudia Di Not, FranziskaEisfeldt?, And‘lr.eas-C,l"ro’[h1

1GreenDeltaGmbH,2UL EHS Pt ?

i
70th LCADiscussionForum , ETH drich ;{

SocialLCAI Challengesand solutions in application and |mpl'emen t|on
November’22 2018 | »

‘ .

: -
1L a8 ¢



A

ITERAMS
Framework
=
Py
m
0]
* n
MINERALS AND METALS =
-
0]
AL FRAMEWO [llF<
>
Z
)




A

ITERAMS

Challengesi social issues

A Dynamic, causeeffect relations among social and socie
economic risks and impacts

A How to understand the local context

A Complementarity with the other sustainability dimensions

A How to measure issues expressed in qualitative way

A Data quality
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Challengesi social issues

A How to balancebusiness, environmental protection and
social fairness
A Positiveand negative impacts



A
i GreenpeLTa

Challengesi social issuesn mining

A Positiveand negative impacts

Poorworkingconditions
Infrastructureconstruction Riseof the costof living

Localdevelopment Resettlement limitedaccesdo resources

Economi@andincomegrowth
Populationgrowth Sociakensionsand matters

Humanhealthandsafetyissues
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Challengesi social issues

A How to approachlocal communities

A Collaboration with the mine sites/companies

A Data collection

A How to measure risks/impacts in thesupply chain
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Integrated Mineral Technologies for more
Sustainable Raw Material Supply

A H2020 issuefiSustainable L
selective low impact miningo s ol U

A 3 years: 1.6.201731.5.2020 - } o=

A 7.9 MU budget Gas? ™ —— ;\:& 1\ Al

A 16 partners — v LTI

Sustainable mineral supply in the EU AMPHOS ‘ -

Environmental
sustainability
Economical Somal

sustainability sustainability

ITERAMS project

1t

@ b &“M M TALINGS

‘ WATER

* Reduction of water + Geopolymerisation for water FOOTPRINT
consumption by >90% and oxygen tight covers on + No effluents to environment
- Water quality optimization for deposited tailings + No fresh water intake
each process step -hw‘a’stel rocklam:' :IaillngsI :s « No dam failures
constituents from wat T oroducts” ' ENVIRONMENT
constituents from water products Area conserved
solutions + All remaining tailings safely * Enhanced mining
« Efficient and economical deposited as a filter dry cake « Enhanced tailings value

water treatment methods
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The ITERAMS project

A Sustainability assessment A Local communities

- Environmental

Social perception

- Cost -  Communication channels
- Social - Communication action plan
1 1st step

Social hotspots screening

Literature

research Qualitative

modeling

Social
LCA
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Understanding I a qualitative model

GgreenbeLta

Destruction of
/_\\ /—? ecosystems
Tailings leaking i //\ T

Soil contamination -jﬁrgsh“’atﬂr
from heavyv metals ecotoxicity Poor water quality
+
4 -
Cost for tailings
i + f_______.. Cost for water
Groundwater resources tte,.'ajment
Destruction of contamination

material resources H ﬂh bl for
/ \ local community

+ Water resource

Water withdrawal depletion
j \
Water

Destruction of local

, ECONOMHES
consumphion
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Understanding - the context of mining

A Vulnerability of local
communities, e.g. their
dependence on local water
reserves

A Availability and quality of
water and mineral resources

A Conflicts with other
Industries

A Importance of mining for the
local/national economy

A Risks on a national scale (not
sector-specific)

A Steadiness of risks/impacts

surfacewater,
Finland 2015

. )
Ecologicalstatus of M
surfacewater,

Pon‘uga/’ 201_ Boa | Razodvel | M4

Ecologicalstatus of
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SLCA screening a first quantification

A Country: Finland, Portugal SLCAscreeningsteps:

A Database: PSILCA 1. Define socialrisks (without

A 1AM: Sociallmpacts upstream chain)
Weighting Method in PSILCA > calculatesocial risks and

A Process: Mining of metal ores impacts over the life cycle

3. Compareresults with an
averagecountry sector

4. Explorerelations between
socialimpacts and
governanceand human
development



A

ITERAMS

1. Social risks In the sector

Socialaspectsfor the processMining of metal ores, Finland, from PSILCAlatabase

» Social assessment

Mame Raw value
v Lecal Community
v Respect of indigenous rights
Presence of indigenous population 1[V/N]
Human rights issues faced by indigenous people 3 [Score]

W Access to material resources
Extraction of ores

Extraction of industrial and construction minerals

33592 [t/cap]

22,3624 [t/ cap]

10.2463 [t/cap]

1.930%03091 [% of renewable ]
£.360856269 [# per 10k empl.]
323 [% of total |

Extraction of biomass (related to pepulation)

Lewvel of industrial water use (related to renewable water resources)
Certified environmental management systems

Lewvel of industrial water use (related to total withdrawal)

Risk level

Medium risk
Medium risk

Very low risk
Very high risk
High risk
Low risk
Medium risk
High risk

Activity variable

0.00563033842697635 [h, ...
0.00563033842697635 [h, ...

0.00563033842697635 [h, ...
0.00563033842697635 [h, ...
0.00563033842697635 [h, ...
0.00563033842697635 [h, ...
0.00563033842697635 [h, ...
0.00563033842697635 [h, ...

Data quality

(L1110
(231 na)

(Z14Tna)
(Z14Tna)
(Z1:41:n.2)
(2:2:51:5)
(1:1:2,1:2)
(2:2:51:5)

GgreenbeLta

Comment

Data from: 2015; Las...
Ratification of ILO C...

Data from: 2013; Las...
Data from: 2013; Las...
Data from: 2013; Las...
Data from: 1993; Las...
Value calculated wit...
Data from: 1993; Las...

Source

[ FAQ 2017: Presen...
[T 1LO 1988: Indigen...

[ SERI/ WU Vienna ...
[ SERI/ WU Vienna ...
[ SERI/ WU Vienna ...
[0 FAQ 2017: Water ...
[ 150 2017: CEMS

[0 FAQ 2017: Water ...
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1. Social risks in the sector

NRVLR LR MR HR VHR
Minerals extraction

Not socially responsible
along the supply chain

Industrial water use

Insufficient living wage

Violation of trade union
rights

Corruption and bribery

Anti-competitive
business practices

Non-fatal accidents

Fatal accidents

Women discrimination

agreenbeLta

Finland [l
Portugal [

VHR:very high risk
HR: highrisk

MR: mediumrisk
LR1ow risk
VLRverylow risk
NR:no risk

13



A
el GreenbeLTa

2. Results: 9.CA screening
A Metal ores, Finland, PSILCA (1 USD output)

MEDIUM RISK HOURS
0 0,5 1 1,5 2 2,5 3 3,5

Contribution to environmental load I

Social responsibility along the supply ch

Public sector corruptior) I

Certified environmental management syste

Minerals consumption I

‘ Industrial water depletion |

Sanitation coverag(la |

Trade unionisn] I

Safety measure$ I

Non-fatal accidents I
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2. Results: 9.CA screening
A Industrial water depletion, metal ores mining sector, Finland

Contribution Process

w 100,00% e Metal ores - Fl
77.89% mm—— Manufacture of basic metals - Fl
17.00% - Manufacture of chemicals and chemical products - Fl
00.20% Iron and steel mills and ferroalloy manufacturning - Us
00.17% Mon-ferrous metals - CA

Direct processcontribution to industrial water depletion

mmmm (0,170 WU med risk hours: Machinery and equipment n.e.c. - RU

w088 WU med risk hours: Non-ferrous metals - RU

0.081 WU med risk hours: Manufacturing n. e. c. 8 recycling - RU

(078 WU med risk hours: Construction - RU E : )
s (),067 WU med risk hours: lron and Steel - RU 7 - = =3

~ ik - s
- -~ 1= -
3 - S

s 1,247 WU med risk hours: Other : PR #
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2. Results: 9.CA screening
A Metal ores, Portugal, PSILCA (1 USD output)

MEDIUM RISK HOURS
o 05 1 15 2 25 3 35 4 45

Trade unionism

Social responsibility along the supply cha

Sanitation coverage

‘ Non-fatal accident|s |

Corruption and bribery s

Contribution to environmental Ioald_

Women in the sectoral labour forcenmsessssss—

Public sector corruptiolw |

Certified environmental management Sy Ste s

Anti-competitive behaviour mssss—
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2. Results: 9. CA screening
A Non-fatal accidents, metal ores mining sector, Portugal
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