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H2020 ITERAMS project: objective

‘ WATER ‘ TAILINGS

Efficient water
recycling

Water quality
optimization for
each process step
Recovery of
valuable
constituents from
water solutions
Efficient and
economical water
treatment
methods
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Geopolymerization
for covers on
deposited mining
waste
Geopolymerization
for backfill material
in underground
mines or sold as
products

All remaining
tailings deposited
as a dry filtered
cake

Geopolymer cover

Tailings
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ENVIRONMENT

No effluents to the
environment

No freshwater
intake

No dam failures
Reduced land use

Enhanced tailings
value
Preservation of

water resources
important for local
communities

Obenaus-Emler et al. (2017) ITERAMS Integrated Mineral Technologies
for More Sustainable Raw Material Supply, Conference presentation 3
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Neves Corvo mine, Portugal
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Research question

« How do the novel ITERAMS technologies affect social impacts due to
Neves Corvo mine operation?

-> First step: social hotspot screening
- Literature

- Initial formal and informal interviews with mine stakeholders

- Preliminary S-LCA of the mining sector in Portugal with PSILCA
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Social hotspot screening rsica

» S-LCA of 1 USD from the sector “Metal ores” in Portugal

= Metal ores - PT

= Impact analysis: Social Impacts Weighting method
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Research question/updated

« The social hotspot screening displayed that many impacts are directly related to
operations, hence not to the supply chain

» Due to confidentiality, not possible to receive specific primary data on social risks and
impacts of mining processes

*  When investigating social aspects, perception of social issues by local communities
can be as important as the social impact

« ITERAMS technologies are designed to have an effect on site operation

g

« How do the novel ITERAMS technologies affect social impacts and
local communities”perception about Neves Corvo mine operation?

 Are there any differences between technological impacts on social
issues and what the communities perceive?
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Methodology development

Definition of
Context (2)
Scale of the Aspect

Definition of
relevant
stakeholders(3)

Definition of the
impact of the
technology (5)

areenbDeLTa

General description
of the mine, current
and new technology

(1)

Selection of most
relevant Aspectsin
the Context (6)

Measurement of
technology impact
(7)
Technology Impact

Analysis of possible
alternatives(8)

Quantification of
technical impact of
technology (9)

Screening of the
current perception
of the local
population (4)

Screening of future
perception of local
population (10)

Quantification of
impact of
technology on the
perception(11)

Comparison of
changesin
perceptionand
technicalimpact
(12)

Recommendations
for the company
(13)
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Definition of the context and stakeholders

| context categories:

N ovawn

To describe the socio-economic and environmental characteristics
in the mine and the surrounding region
Identification of 44 aspects for 7 different context categories

Vulnerability of Local Communities indigenous people, employment, health status, housing
Risks in the mining sector working conditions, working accidents, dam accidents

Conflict with other economic sectors tourism, agriculture, land use, workers availability

Local Resources water availability and quality, air quality, noise, biodiversity, odour

National and local risks apart from mining sectors risk of natural disasters, pollution
Importance of the sector for the national and local economy share in GDP, local economy

Communication and procedural fairness inclusion of stakeholders in decision process,
distribution of added value

e e — —

Application of a scale (from o to 1) to define the “importance”, the
relevance of the Aspect for the area under study.



Definition of the context/application “water quality”

Local Resources

Water availability

Water quality

Groundwater areas

Alternatives
Good water quality
Medium water quality, issue not only related to the mine
Medium water quality, issue related to the mine

Danrwwatar nualitv_icciio nat anlhy ralated +a the mina

Poor water quality, issue related to the mine

Alternatives
Water positive area (handling of water volume issues)
\Watesnegative-areas{watar seascitysissuas)
Good water quality
Medium water quality, issue not only related to the mine
Medium water quality, issue related to the mine
Poor water quality, issue not only related to the mine
Poor water quality, issue related to the mine
Presence witn poiiution risk (AMD)
Presence without pollution risk
Absence

Identification Procedure
The water quality is good, regardless the mine
The water quality is medium, as a consequence of the mining activities and other activities
The water quality is medium, as a consequence of the mining activities
The water quality is low, as a consequence of the mining activities and other activities
The water quality is low, as a consequence of the mining activities

.
[~ Nwer | esigo |
BN oo [ Fouorfress aue reguerem convad)
BN oo | Aguo/Aress de qualcode aceiivel |

.

The quality of Oeiras river is
reported as “inferior to good”
“Significant concentrations of
sulphates” and low
concentration of metals in the
water discharged

The quality of the Oeiras river is
mainly only affected in the
specific location of the
discharge

10
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Definition of stakeholders

« Which stakeholders should be included in the analysis?

- Workers Other Other
Mining o Rest of "
ke that live in Residents sectors — sectors — Authorities
R the region Tourism Fishermen

Mine Physical distance from the mine

Mining Relatives Mining Other NGOs, trade Funding and
Office of mining Related sectors — unions, development
workers workers activities Agriculture activist agencies

Possible Groups of Stakeholders:

11
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Screening of the current perception
« Data collection: surveys, interviews, local news, social media
webpages, and other available communication channels.

« Itinvestigates if the stakeholders consider that each Aspect (with a
score >0) of Context categories is “Good”, ” or “Not Good”
for them.

« Application of a scale (-1;0;1) to quantify the perception level

12



Screening of the current perception/application “water quality”

* Interviews with one environmental agency, one NGO, one trade
union,two municipalities and resident survey
 Different opinions

(...) The fishermen of the region always consider that problems with the fishes are connected to the
mine. Changes in the colour of the river are also associated with problems in the mine. Besides that,
(...) a lot of cattle drink the water from QOeiras River, then when some problems with the cattle
occur, it is commonly associated with the mine by the local population. However, these problems
are not always related to mine. — Environmental Agency

Until the moment no [no problems with water quality], the fishing activities keep happening in
Guadiana River. — Municipality B

(...) We think that small pollutions in the river are not related to the mine, there are no fishermen in
the river, and we don’t know about any complaints due to the mine pollution. — Municipality A

What is the current perception? Good, Not good or Indiferent?

Stakeholders directl . . . S
R ¥ Residents Other workers/ economic activities Associations
related to the mine

Minin Mining worker Relatives of
Mining . & g 'o ers ea_ _eso Rest of | Workers mining | Touristic |Agriculture Trade
office that live in the Mining . .. .
Workers . Residents| related activities | Sector | Farmers Unions
workers region workers

| waterqualiy il

13
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Measuring the impact of technologies in the

social context

« Ascale (-1;0;1) is applied to evaluate the impact of the technology
for one specific stakeholder (no perception considered here)

Classification Description
Implementation of the technology will have a negative impact in this Aspect,
in this term, for this Stakeholder.

Implementation of the technology will not affect this Aspect, in this term, for
this Stakeholder.

Implementation of the technology will have a positive impactin this Aspect,
in this term, for this Stakeholder.

14



Measuring the impact of technologies in the social
context/Application “water quality”

« Water treatment technologies allow for a better water quality on-site

* Less pollutants are discharged if more water can be recycled
« Geopolymer cover on tailings will reduce the risk of tailings leaking
(AMD, heavy metals)

List of Stakeholders

Mining workers (underground and office), and Workers Mining related

activities.

Mining workers that live in the region, Relatives of Mining Workers, Rest of
Residents, Touristic Sector, Agriculture/Farmers, Fishermen, NGOs, Activists,
Trade Unions, Mining Owners, Funding and Development Agencies, and
National and Local Authorities.

()
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Measuring the impact of technologies in the

future social perception

 In order to understand how the technology affects the future
perception, it is necessary to combine the information of the
technical impact and the screening of current perception.

« Application of a scale, ranging from -1to 1.

Future Perception
Current Perception

: 1 o [N
1 A B C
Impact
0 D E F
BN H |
The technology... Scores People...

A improves something that was already good for local population 0,5 are positively affected
B improves something that was indifferent for local population 0 are not affected
C improves something that was not good for local population 1 are positively affected (best scenario)
D does not affect something that was already good for local population 0 are not affected
E does not affect something that was indifferent for local population 0 are not affected
F does not affect something that was not good for local population -0,5 are negatively affected
G affects negatively something that was good for local population -1 are negatively affected (worst scenario)
H affects negatively something that was indifferent for local population 0 are not affected
I affects negatively something that was not good for local population -1 are negatively affected (worst scenario)




Measuring the impact of technologies in the future
JeldF:] perception/Application “water quality”

Mining workers (underground and office), and Workers Mining related
activities.

Mining workers that live in the region, Relatives of Mining Workers, Rest of
Residents, Touristic Sector, Agriculture/Farmers, Fishermen, NGOs, Activists,
Trade Unions, Mining Owners, Funding and Development Agencies, and
National and Local Authorities.

What is the current perception? Good, Not good orIndiferent?

Stakeholders directl .
. y Residents Other workers/ economic activities Assocnatlons
related to the mine

.. Minin Mining workers | Relatives of .. L. .
Mining o;filceg tt:a; Iigv:vin the Mirli‘;n B LIRS
Workers . & Residents| related activities | Sector Farmers Unions
workers region workers

Water grality A a1 [ 4 [ A [ Al a [

What is the future perception? Do technologies change something in the perception?

takeholders directl .
SELEEE R e_c y Residents Other workers/ economic activities Assocnatlons
related to the mine

. Mining Mining workers | Relatives of - . .
Mining office that live in the Minin L UEL.2
Workers . g Residents|related activities| Sector | Farmers Unions
workers region workers
17




Comparison of changes in perception and technical
impacts on social issues /Application “water quality”

Changes in the perception and technical impacts on social issues

Stakeholders directl . . A
R v Residents Other workers/ economic activities Assouatlons
related to the mine
Water quality

.. Minin Mining workers | Relatives of .. .. .
Mining o;filceg tl:alligv:vinrthe Mirll‘ilns Rest of |Workers mining Trade
Workers . g Residents|related activities| Sector | Farmers Unions
workers region workers

| Perceivedimpact | -050 | -050 | 100 | 050 | 050 | 050 | 100 | 100 | 1.00 [1.00/1.00| 1.00 |
| Technicalimpact | 0.00_ | 000 | 400 | 100 | 100 | 000 | 100 | 100 | 100 [100/1.00] 100

LOCAL RESOURCES

1.00
Illllﬂﬁﬂhﬂﬂllllll 0.80
Water qua||ty
Groundwater areas
Environmental Regulatlon 020
Acid Mine Dralnage
Air quallty and Dust level 0.40
EnV|ronmentaI Protected Areas
Odour 0.20
N0|se PoIIutlon
Cllmate cha nge emissions
B 0.00 | — |
|od|ver5|ty =
 soilqualty | SEaleehoRlers directly Residents Other workers/ Associations
-0.20 —retatetttothe mine economic activities
-0.40
E Future perceived impacts = Technical impacts

18
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Conclusions

 Forall context categories the expected technical impact resulted
higher than the expected perceived future impact of ITERAMS
technologies

* Notall positive and negative impacts due to the mine and ITERAMS
are perceived by the local population

* Main perceived social aspects: employment, region development,
accommodation prices, status of water resources, working
conditions (safety, hours, salary), inclusion in mine decisions

« Proper communication of benefits with ITERAMS is key for their
perception

(...) | believe that people/workers that pay more attention to the news are more or less informed.
But many of them are not effectively informed about the repercussion of small changes in the
process/management, (...) and [that] contribute to the Trade Balance and impacts in the

environment in the region. — Municipality A

(...) this communication [from the mine] has been well understood by all. — Municipality B
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Lessons learned and the way forward

« Consideringlocal communities”perception about social issues
appears important in social assessment

 Social impacts of technologies and perceived impacts can differ ->
we should be able to detect and fill this gap

« Knowledge of the context and speaking the local language are
crucial for a successful assessment

« S-LCA gives an important contribution for hotspots detection in the
life cycle

« ..butS-LCA should not be the only approach in social assessment

- How to integrate the presented approach in a life cycle perspective
and in S-LCA tools?

« Does a quantitative approach for social aspects make sense?

« Should we aggregate results for social aspects? How?
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