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Obenaus-Emler et al. (2017) ITERAMS Integrated Mineral Technologies 
for More Sustainable Raw Material Supply, Conference presentation
RICON17 



Neves Corvo mine, Portugal
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https://www.drillcon.se/press-release/drillcon-fornyar-raiseborrningskontra-kt-i-portugal/attachment/minas-neves-corvo-3/

Profile

- Cu-Pb-Zn mine

- Agriculture (cork, 
olives) and farming

- Old, low income
population

- Communities´
dependency on 
the mine



Research question
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Di Noi and Ciroth (2018) https://doi.org/10.3390/resources7040080

https://doi.org/10.3390/resources7040080


Social hotspot screening
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Methodology development 
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General description 
of the mine, current 
and new technology 

(1)

Definition of 
Context (2) 

Scale of the Aspect

Definition of 
relevant 

stakeholders (3)

Screening of the 
current perception 

of the local 
population (4)

Definition of the 
impact of the 
technology (5)

Selection of most 
relevant Aspects in 

the Context (6)

Screening of future 
perception of local 

population (10)

Quantification of 
technical impact of 

technology (9)

Measurement of 
technology impact 

(7)
Technology Impact

Analysis of possible 
alternatives (8)

Quantification of  
impact of 

technology on the 
perception (11)

Comparison of 
changes in 

perception and 
technical impact 

(12)

Recommendations 
for the company 

(13)



Definition of the context and stakeholders
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Definition of the context/Application “water quality”
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Alternatives Identification Procedure Scale

Good water quality The water quality is good, regardless the mine 0.20

Medium water quality, issue not only related to the mine The water quality is medium, as a consequence of the mining activities and other activities 0.40

Medium water quality, issue related to the mine The water quality is medium, as a consequence of the mining activities 0.60

Poor water quality,  issue not only related to the mine The water quality is low, as a consequence of the mining activities and other activities 0.80

Poor water quality, issue related to the mine The water quality is low, as a consequence of the mining activities 1.00

Local Resources Alternatives Scale

Water positive area (handling of water volume issues) 0.50

Water negative areas (water scarcity issues) 1.00

Good water quality 0.20

Medium water quality, issue not only related to the mine 0.40

Medium water quality, issue related to the mine 0.60

Poor water quality,  issue not only related to the mine 0.80

Poor water quality, issue related to the mine 1.00

Presence with pollution risk (AMD) 1.00

Presence without pollution risk 0.50

Absence 0.00

Presence of 1.00

Absence of 0.50

High 1.00

Medium 0.66

Low 0.33

No risk 0.00

Very important Issue, related to the mine, highly intensified by the traffic conditions 1.00

Very important Issue, related to the mine, intensified by the traffic conditions 0.94

Very important Issue, related to the mine, not intensified by the traffic conditions 0.89

Important Issue, related to the mine, highly intensified by the traffic conditions 0.83

Important Issue, related to the mine, intensified by the traffic conditions 0.78

Important Issue, related to the mine, not intensified by the traffic conditions 0.72

Not very important Issue, related to the mine, highly intensified by the traffic conditions 0.67

Not very important Issue, related to the mine, intensified by the traffic conditions 0.61

Not very important Issue, related to the mine, not intensified by the traffic conditions 0.56

Very important Issue, not related to the mine, highly intensified by the traffic conditions 0.50

Very important Issue, not related to the mine, intensified by the traffic conditions 0.44

Very important Issue, not related to the mine, not intensified by the traffic conditions 0.39

Important Issue, not related to the mine, highly intensified by the traffic conditions 0.33

Important Issue, not related to the mine, intensified by the traffic conditions 0.28

Important Issue, not related to the mine, not intensified by the traffic conditions 0.22

Not very important Issue, not related to the mine, highly intensified by the traffic conditions 0.17

Not very important Issue, not related to the mine, intensified by the traffic conditions 0.11

Not very important Issue, not related to the mine, not intensified by the traffic conditions 0.06

Present, high importance 1.00

Present, medium importance 0.66

Present, low importance 0.33

Not present 0.00

Present, only from the mine 1.00

Present, also from the mine 0.75

Present, not from the mine 0.5
Not present 0.25

Day and night, only from the mine 1.00

Day and night, also from the mine 0.80

Night, only from the mine 0.60

Night, also from the mine 0.40

No sounds 0.20

 Very High emissions 1.00

High emissions 0.83

Medium to high emissions 0.67

Low to medium emissions 0.50

Low emissions 0.33

Very Low emissions 0.17

Relevant , not considered by the company 1.00

Relevant , considered by the company 0.50

Not Relevant 0.00

Metals from mining activities 1.00

Metals from other anthropogenic regions 0.66

Metals from natural formation 0.33

Environmental Regulation

Acid Mine Drainage

Climate change emissions

Biodiversity

Groundwater areas

Air quality and Dust

Odour

Noise Pollution

Soil quality

Environmental Protected Areas

Water availability

Water quality

Lundin Mining (2018) ) ‘Hidrogeologia de Neves-Corvo: Monitorização de águas subterrâneas, Impactes da exploração 

mineira e Recuperação das condições hidrogeológicas originais’.

https://www.ordemengenheiros.pt/fotos/editor2/apresentacao_lundinmining.pdf.

•

•

•

https://www.ordemengenheiros.pt/fotos/editor2/apresentacao_lundinmining.pdf


Definition of stakeholders  
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Screening of the current perception
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Screening of the current perception/Application “water quality”
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(…) 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 Oeiras 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?

Aspect

Stakeholders directly 
related to the mine

Residents Other workers/ economic activities Associations

Mining 
Workers

Mining 
office 

workers

Mining workers 
that live in the 

region

Relatives of 
Mining 
workers

Rest of 
Residents

Workers mining 
related activities

Touristic 
Sector

Agriculture/ 
Farmers

Fisherm
en

NGOsActivists
Trade 

Unions

Water quality -1 -1 -1 1 1 -1 -1 -1 -1 -1 -1 -1



Measuring the impact of technologies in the 
social context
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•

Classification Description

-1
Implementation of the technology will have a negative impact in this Aspect, 

in this term, for this Stakeholder.

0
Implementation of the technology will not affect this Aspect, in this term, for 

this Stakeholder.

+1
Implementation of the technology will have a positive impact in this Aspect, 

in this term, for this Stakeholder.



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

-1 -

0
Mining workers (underground and office), and Workers Mining related 

activities.

+1

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.



Measuring the impact of technologies in the 
future social perception
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- 1 0 -1

1 A B C

0 D E F

-1 G H I

Future Perception

Current Perception

Impact

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 
social perception/Application “water quality”
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Impact List of Stakeholders

-1 -

0
Mining workers (underground and office), and Workers Mining related 

activities.

+1

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 or Indiferent?

Aspect

Stakeholders directly 
related to the mine

Residents Other workers/ economic activities Associations

Mining 
Workers

Mining 
office 

workers

Mining workers 
that live in the 

region

Relatives of 
Mining 
workers

Rest of 
Residents

Workers mining 
related activities

Touristic 
Sector

Agriculture/ 
Farmers

Fisherm
en

NGOsActivists
Trade 

Unions

Water quality -1 -1 -1 1 1 -1 -1 -1 -1 -1 -1 -1

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

Aspect

Stakeholders directly 
related to the mine

Residents Other workers/ economic activities Associations

Mining 
Workers

Mining 
office 

workers

Mining workers 
that live in the 

region

Relatives of 
Mining 

workers

Rest of 
Residents

Workers mining 
related activities

Touristic 
Sector

Agriculture/ 
Farmers

Fisher
men

NGOs
Activis

ts
Trade 

Unions

Water quality -0.50 -0.50 1.00 0.50 0.50 -0.50 1.00 1.00 1.00 1.00 1.00 1.00



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

Water quality

Stakeholders directly 
related to the mine

Residents Other workers/ economic activities Associations

Mining 
Workers

Mining 
office 

workers

Mining workers 
that live in the 

region

Relatives of 
Mining 

workers

Rest of 
Residents

Workers mining 
related activities

Touristic 
Sector

Agriculture/ 
Farmers

Fisher
men

NGOs
Activis

ts
Trade 

Unions

Perceived impact -0.50 -0.50 1.00 0.50 0.50 -0.50 1.00 1.00 1.00 1.00 1.00 1.00
Technical impact 0.00 0.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00

-0.40

-0.20

0.00

0.20

0.40

0.60

0.80

1.00

Stakeholders directly
related to the mine

Residents Other workers/
economic activities

Associations

LOCAL RESOURCES

Future perceived impacts Technical impacts

Water availability

Water quality

Groundwater areas

Environmental Regulation

Acid Mine Drainage

Air quality and Dust level

Environmental Protected Areas

Odour 

Noise Pollution

Climate change emissions

Biodiversity

Soil quality

Local Resources



Conclusions
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(…) I 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



Lessons learned and the way forward
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