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D3.1 List of economic, environmental, geoethical, technical and potential 
regional development criteria and indicators specific to the MCDA evaluation 
of transitional and post-mining condition 

Summary 

To help decision makers, a MCDA is a very useful tool, and for a proper use, criteria need to 
be developed to properly characterise the problem. This report aims at defining the criteria 
and attributes to be applied to a MCDA, to help in the decision of a post-mining revitalisation 
strategy. The criteria defined in this report regard economy, environment, geoethic, technical 
and potential for regional development aspects. 

https://eit.europa.eu/
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1 INTRODUCTION 

The present short technical report was developed under the EIT KIC Raw Materials Project 19075 

named “ReviRis. Revitalising Post-Mining Regions: Problems and Potential in RIS Europe” and 

focused on the possible criteria and indicators that may be considered in a Multicriteria Decision 

Analysis (MCDA) evaluation process of transitional and post-mining condition areas. In this first 

draft report and corresponding Annex I, the environmental, regional, technical, economical and 

geoethical criteria are considered crucial for the decision-making process, in the field of post-

mining rehabilitation and revitalisation, are presented and described. 

The mining activity is one of the most important activities for the supplying of raw materials for 

many industries. It is something inevitable and indispensable in the modern society. However, 

if proper measures are not taken, mining may result in some adverse impacts at various levels, 

such as impacts on the natural environment and surrounding landscapes or changes in the 

people’s lifestyles. Several examples in the entire world can be taken where, after the closure 

of the mines, large areas remain contaminated and unexploited. In the process of mine closure, 

the identification of an adequate potential land use for the post-mining periods that promotes 

its rehabilitation will help to improve social acceptance of mining activity. In this process, 

Multicriteria Decisional Analysis (MCDA) may be applied to support decision makers and 

stakeholders taking into consideration several distinct types of criteria such as Environmental, 

Economic, Geoethical, Potential Regional Development and Technical conditions, among others 

[1]. To apply a MCDA methodology is necessary to identify the relevant criteria to be considered 

so that different available alternatives can be evaluated and compared between themselves. 

This process will allow the users to define a ranking of distinct solutions and to determine “the 

best possible alternative”. Our purpose is the selection of an optimal post-mining land use after 

the closure of the mine. However, there are several factors that need to be considered. In this 

regard, we identified five main groups of criteria: economic, environmental, geoethical, 

technical issues and potential for regional development. Each group of criteria is then divided 

into sub-criteria. Each sub-criterion can be classified qualitatively and/or quantitatively and are 

not conditional to the analysis, that is, according with the study cases may or may not be 

considered and can be also adapted according to type of available information.  

From all these five criteria, the geoethical criterion is the one that is new to this type of 

approach, making necessary to explain it in more detail than the others. 

The final version of this Deliverable will be revised and readjusted according with: 1) all partners’ 

suggestions considered feasible, reliable and possible to put into practice 2) the results from 

other Deliverables, especially those related with social context and 3) the results from forward 

application of MCDA methodology to distinct case studies. Criteria directly related with Social 

Licence and Acceptance will be included in a final version according to the results of WP2. A final 

revision of these criteria and key-indicators will be provided after the results and tests with the 

possible MCDA tools that will be explored (Deliverable D.3) and according with its application to 

distinct case studies (Deliverables D.2.4 and deliverables of WP4). 
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2 CRITERIA TO BE CONSIDERED IN MCDA TOOL  

In this chapter the criteria, sub-criteria, and the reason to include them will be described. The 

geoethical criteria, as explained before, will be discussed in more detail, since it is something 

new. 

2.1 Economy of the post-mining process1 
Post-mining revitalisation projects can have high budgets or lower budgets depending on several 

aspects, for instance, the need to decontaminate the water and soil, the desired final solution, 

the possibility for funding and the time vs urgency for project development. For this, when 

thinking on a suitable project for the rehabilitation of a mining site, the economic aspects are of 

major importance, because, on the one hand, they are what funds the project and make it 

possible but, on the other hand, impose constraints to the idealised and desired solution.  

In order to have a realistic overview of the economic impact to the rehabilitation project for the 

post-mining land use, there is the need to assess aspects such as the cost of the revitalisation 

works, the time available and needed to develop the project, the balance between monitoring 

costs and value added after revitalisation, and the funding available for the project. In this 

analysis the economic criterion contemplates four sub-criteria (see Annex 1 - 1).  

The sub-criterion costs associated with rehabilitation, monitoring and control, remediation, 

reclamation and recovery process regards to the effective costs of the field work needed to 

develop the mine’s rehabilitation project, costs associated with monitoring and control of the 

field works and costs related to land expropriation and purchase.  

The time sub-criterion regards with time management. In this sub-criterion the time needed for 

the field works will be evaluated, their urgency and also the relationship between the project's 

execution time and the time when its impacts will be visible (whether positive or negative), 

because a project that takes longer to be concluded will imply higher spending, but on the other 

hand, if the processes are somehow rushed, it could lead to safety concerns or low quality 

results. 

The Post-mining economic balance is considered as an economic sub-criterion and includes the 

assessment of the selected post-mining solution’s economic potential and the costs associated 

with monitoring and maintenance of the site after rehabilitation.  

Finally, it must be considered the mine’s rehabilitation funding/investment that can be 

provided by different sources (mine companies, government entities, SMEs, private investors, 

other), and may reflect on budget available for the rehabilitation project. The type of funding 

can also vary and include options like guarantee, loans and grants, that should be considered 

according to each alternative, because a more commercial alternative may be favourable to 

loans, than a non-commercially alternative. 

                                                             
1 Costs associated with rehabilitation, monitoring and control, remediation, reclamation, and recovery process  
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2.2 Environmental 

To determine the local situation before implementing a project it is essential to verify distinct 

environmental criteria, so to develop an up-to-date physical environmental characterisation. 

Moreover, this information will be also valuable for the future, to evaluate the impacts 

generated during and after the interventional stage. The identification of suitable post-mining 

land use is highly dependent on the environmental conditions of the site. For this reason, the 

collected data must be adequate to the scale of the project and capable of representing 

temporal and spatial trends of the factors that are being considered. Ecosystems can vary at 

spatial and temporal level, being sometimes highly dynamic with variations rates that can easily 

change. For a correct and complete evaluation, some of the information needs to be gathered 

on the field and other is already available. When collecting data, a suitable collecting method 

must be used to ensure scientific representativeness of the results and the use of applied legal 

framework must be considered whenever possible. 

Four sub-criteria were identified in the environmental criterion (see Annex 1 - 2). The first one 

is the Atmospheric which objective is to characterise the regional climate situation, air quality, 

the noise and vibration issues, including, when possible the applied legal frameworks. Then we 

have Aquatic sub-criterion, which is intended to characterise the surface and groundwater 

resources, as well as their quality. Next, there is Terrestrial sub-criterion, that includes geology 

and geomorphology characterisation; the physical, chemical and distribution characterisation of 

tailings, waste dumps, heap leaching materials (and others); soil and land occupation 

identification; and the analysis of landscape indicators in the mine complex and its surroundings. 

Lastly, we find Biological sub-criterion, that englobes the characterisation of fauna and flora, the 

relation with protected areas and the agricultural land quality analysis. 

There is a lower level of sub-criterion not described in this document, where the parameters to 

be considered in each sub-criterion are specified. Those parameters can be consulted in the 

provided Excel file. 

Note: Archaeological aspects that are usually considered in EIA, in this case, are included in 

Geoethical criteria. 

2.3 Geoethical 

A set of specific criteria related with “Geoethics” were defined and are proposed to be 

considered in MCDA processes. The consideration of these new criteria, “Geoethics”, is easily 

justified once it is an emerging area concerned about the necessity of considering appropriate 

protocols, developing of good practice codes which integrates scientific issues regarding the 

abiotic world [2]. Geoethics is an emerging field within the geosciences and, more generally, 

within science itself [3]. Geoethics highlights the importance of geoscientists and their work in 

the current civilization, which have social, cultural and economic repercussions and can improve 

the relationships between the scientific community and the decision makers, mass media and 

general public, showing the unadulterated truth of scientific research and its results [4]. It strives 

to create solid guidelines that provide socio-economic solutions that respect the environment, 

and to inform geoscientists, by giving them a solid background on cultural, ethical, and social 

beliefs [4]. One of the main focus of Geoethics is related with pressing environmental subjects, 

namely, those that ensure an adequate and sustainable natural resource usage, promoting 
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suitable management of natural risks, and diffusing scientific knowledge and geoeducation, 

targeted especially at youngsters [4]. 

Geoethics is a relatively new field of ethics related with interaction of geoscientists with the 

society and Earth itself. It consists on the reflection and research on the values that serve based 

on appropriate behaviour and correct practices of human activities within the Geosphere [5]. 

Geoethics is the mid-point between Geosciences, Philosophy and Sociology, always considering 

the Economy aspect. The foundations of Geoethics can be based on two famous quotes of 

Gandhi: “God has provided enough resources for everyone’s need but not everyone’s greed” and 

“Before starting a development project, first think about the effects which the project would have 

on poorest of poor people in the society” [6]. In the present days, there is the need to attempt 

an association between the world geological and philosophical communities with the objective 

to research and elaborate a set of moral norms of conduct, to be applied in any social or 

professional activity, including those who are engaged in research, exploration and exploitation 

of natural resources [7]. Governments and civil society require efficient support establishing 

ethical and transparent procedures to manage subsoil, by improving the ability of effective 

research methods, regenerating the natural reserve base and ensuring that the resources are 

being well managed, taken into account their availability and scarcity, as well as the needs of 

present and future generations, without jeopardizing the use of the latter [7]. More and more 

in often practice, projects must consider features such as natural and geographical distribution 

(that is not even in most cases), exhaustibility and non-replenish ability [7]. The world is already 

filled with problems, and to avoid other social conflicts, geoethical principles must be employed 

in decision-making, especially at executive level. 

Geoscientist must adopt an ethical behaviour within their own community. Educating the 

society about eco-friendly and prudent use of natural resources is almost as a duty to 

geoscientists. The pursuit of scientific research is one of their main objectives, and it is of their 

responsibility the dissemination of results, mainly if those results have the potential to affect 

positively the civil society. Active role in predicting geohazards, as well as proposing remediation 

to it and informing the population about them, while promoting preparedness to face 

geohazards like, earthquakes, floods, volcanos, or landslides for example, are another geoethical 

activities of scientists. And finally, they must contribute in decision-making processes that 

directly involve interactions with the Geosphere, such as mining, groundwater use or 

geohazards [6]. 

Any kind of project should consider several multidisciplinary aspects, such as anthropologic, 

archeologic or historic studies, that are able to show the impact of the mining activity and the 

changes it caused in the lifestyle in the exploitation site and its surrounding community, allowing 

to understand the different aspects of the mining culture [7]. 

For the present case, Geoethics contemplate six sub-criteria (see Annex 1 - 3).  

The first concern related to Geoethics in this case is the preservation of the geological and 

mining heritage. To support and defend the past is fundamental to face the future with clear 

perspectives of progress [7]. The geological and mining heritage include many things: the natural 

and anthropogenic landscape, geologic structures with high scientific interest, buildings and 

facilities used during the activity of the mine, or technology documenting the various stage of 

the mine. All those things have physic presence, but there is something else. Something that is 

not tangible. We are talking about the identity of the region, that include all the elements of the 
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social life and cultural aspects that are in some way connected to mine, its activity and the 

people involved. Traditions, religion, beliefs, idioms, music, food are examples of aspects that 

define the identity of a region that must be preserved after the closure of the mine. Every 

element that can be seen as a resource to be integrated in the patrimonial set should be known 

and utilized in that sense, in every stage of the cycle of the mine. The valorisation of the heritage 

isn’t something exclusive to the closure of the mine. The mining operation history can be 

reconstructed through several elements, and every one of them is important to that objective. 

The mining structures and facilities are one of the most relevant elements. Following a previous 

selecting study stage, the rehabilitation of mines’ equipment and facilities is to be considered. 

Their rehabilitation is a relevant objective in post-mining interventions since they can give a 

historical perspective of the and sometimes a new use. 

In a mine, it is expected to find geological points of interest, because the geologic formations 

where the ore is, are usually associated with specific phenomes that are represented in minerals, 

rocks, fossils, and geological structures. Samples should be collected for future studies. 

Archaeology is another common topic in mining, since it is not unusual to find archaeological 

remains during the processes, remains that might possess great value for the scientific 

community, so they must be treated extremely carefully, in order to avoid any damage, 

otherwise potential breakthroughs can be lost forever.  

It is a fact that the closure of a mine carries big impacts in the region, especially economically. 

However, it can represent a great opportunity for the promotion of culture and tourism. The 

creation of museums associated with this kind of project is a great way to valorise the patrimony, 

and also a potential source of revenue with the ability to promote other business initiatives in 

an area that is being affected by the ending of its most predominant activity. Another possibility 

is the creation of geoparks or mining parks. Like museums, these parks constitute an important 

alternative for the sustainable development of any declining community. They allow the 

conservation of the patrimony and help to stop the possible degrading of the environment, while 

being a very good tool to show to people the importance of the mining activity on the supply of 

natural geological resources and its impact on the quality of life, as well as promoting geologic 

points of interest [8]. We can go even further, and develop one or more itineraries with 

recreational, cultural, and historical purposes, with the possibility of including it in a wider 

touristic route, at regional or national scale. That would represent another point in favour of the 

tourism of the region. 

Safety and health is a transversal subject in any field on Ethics and in Geoethics is no different. 

We can approach this topic in the three different ways. Firstly, we have safety and health at 

work. The mining activity is an activity that carries many potential risks to the integrity of the 

workers, just like problems of subsidence, explosions, silicosis, and exposure to toxic or 

radioactive substances. It is imperative that the most actualized norms are being followed to 

reduce accidents or injuries to the minimum possible. Next, there is the safety of the community. 

The processes that are being conducted in the mine can bring problems to the population on 

the surroundings, and one of the main focus in an intervention is to evaluate how’s the safety 

of community, assess the possibility of hazards and find solutions to remediate the existing 

problems. This is not something to consider only at a short term. The area must be monitored 

and controlled to evaluate the levels of safety after longs periods of time after the execution of 

the intervention is finished. Lastly, there is also the safety of the ecosystems, meaning that, from 
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the Geoethical point of view, the rehabilitation project must consider the negative 

environmental impacts and promote options that will improve the ecosystem balance.  

Scenic quality is something priceless, with a unique and intrinsic value. The evaluation of the 

visual aspects of a landscape is subjective to every observer, depending on the elements that 

are present, such as geomorphologic or biotic elements. However, its value is an objective 

criterion and its valuation can be done in various ways. Generally speaking, four aspects can be 

considered to evaluate it [8]: 

 Intrinsic characteristics of the site, that consist in the value and the complexity and 

contrast of terrain. It can be mountain, plain, valley, plateau… 

 The contextual features that include naturalness (level of human intervention on the 

area), singularity (particular character or unusual of the place), diversity (number of the 

different elements present) and spectacularity (how a certain element captures the 

observer attention and interest). 

 Visual possibilities refer to the visual field, visibility from other places and panoramic 

views. 

 Presence of geologic points of interest or water courses, to be conserved. 

The population plays a vital role in the development and execution of an intervention. It is 

important to present the project to the community, so it can be properly accepted by the people 

of the region and consequently get an active participation as well as all the needed support, by 

all sectors. The community must feel that the project is something that also belongs to them, 

and that their efforts are worth. This is usually not easy, because pleasing everyone is a hard 

task [8]. Public opinion is a very relevant aspect to be considered when defining the terms of the 

project and during its execution. Besides safety, that was already discussed, the main objective 

in the population criterion is the improvement of the quality of life. An intervention that does 

not bring any benefit to the population is not a good alternative. One of the most obvious 

benefits is the creation of new jobs. The intervention represents an opportunity to develop new 

activities in the region and with that, raise the employment opportunities. There is also the 

concern of helping former mines after the mine closure. For most of them, a big part of their life 

was spent working in a mine, it was their profession for years. Helping them to find a new role 

in the society by providing the necessary tools is something that needs to be considered. 

The final sub-criterion is the strand of knowledge. One of the big objectives of Geoethics is 

related with the diffusion of knowledge and the mining activity is a great source of it. The 

promotion of action to appeal about the protection and defence of the geologic and mining 

patrimony is something necessary, and can be done through courses, conferences, or even 

informative lectures on schools. It is important to educate the people about the issues related 

with mining and ways of acting in the area, so that the negative image that a lot of people have 

can be changed. It is also important to alert the society that exploitation of resources is a 

fundamental activity for the proper functioning of the modern society. It is important that 

everyone realizes, especially the younger generations, that the Earth’s resources are finite and 

the only solution to face this reality is to adopt a sustainable behaviour because we only have 

one planet. The geoparks, previously mentioned, serve as a tool with pedagogic purposes, 

helping in the environmental education, in research associated with the geosciences and 

relevant environmental issues, and in the sustainable development [8]. The Research and 

Innovation is very significant in the mining activity, since a lot of studies can be performed, and 
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their results can be very important breakthroughs at economic, social or technology level. Last 

but not least, there is the need safeguard knowledge of the present and past, so that future 

generations can improve even more, understand how things work or can be used to work and 

learn with past mistakes, that is, simply, “Knowing the past, to understand the present and plan 

the future”. 

2.4 Technical issues 

In the most part of the cases, it is impossible to accomplish proper results in the selected post-

mining land use without resorting to engineering solutions. Engineering tools provide a vision 

over the problem highlighting issues that are normally not spotted. Different kind of solutions 

can then be proposed, always considering the previous criteria: economic, environmental and 

geoethics, and trying to conciliate the objectives of each one without raising any concerns. 

Furthermore, the feasibility of the processes needed to execute the intervention is evaluated, 

allowing an optimization of the project. 

There are six criteria for evaluating the technical issues (see Annex 1 - 4). The first and most 

obvious is related with the physical characteristics of the mine. This includes mine dimensions, 

all the areas affected by the activity of the mine, including galleries and works in depth, mining 

structures and facilities, waste dumps, tailings dams, waste rock heaps and other types of wastes 

facilities; the surrounding area of mine complex and the accessibility to it. The effects in all those 

areas should be identified, classified, and quantified. Other relevant physical characteristics are 

the typology of the exploitation (superficial, underground or both) and its historical 

characteristics. The next factor is the contamination. This is one of the biggest concerns related 

to mining. We have two main relevant types of contamination: water contamination, and soil 

and sediment contamination. In the case of the water, the contamination can be at the surface 

level or in groundwater. Contamination sources control and, in most of the cases, contamination 

treatment is mandatory. Other relevant feature is mine waste, its type, characteristics and how 

they were or are being deposited. During the mining processes occurs the production of inert 

wastes and wastes that may contain certain quantities of hazardous substances. Waste require 

treatment, secure disposal, and monitoring. In “Technical issues” we must also consider mining 

structures and facilities. It is necessary to evaluate the conditions of mining structures and 

facilities to understand how much improvements will be required to re-establish the safety 

requirements and to assess what can be re-used for another purpose after being rehabilitated. 

Besides that, there is also the need to evaluate the conditions of power, gas, water, and other 

indispensable services. The conditions of mine waste infrastructures must also be considered, 

such as stability conditions, drainage seepage, need for physical stability works (contamination 

is not included). The next topic that was considered is raw materials and circular economy. In 

this perspective it is intendent that the technical solution considers potential for the reutilisation 

of mining wastes during the rehabilitation process. It is a topic that is gaining more and more 

strength in the past years. The consumption of natural resources by our current society has 

grown into absurd proportions, it does not show signs of slowing down, and it is far from a 

sustainable stage. Being the mining industry a very relevant sector in the acquisition of raw 

materials it is fundamental that the circular economy ideals are presented. For each mine, 

remining waste potential should be assessed, with the possibility of re-opening it or reutilize the 

tailings or other materials in other projects, always considering the environmental impacts and 

economic feasibility. Geomorphology is other sub-criterion and includes 
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morphology/topography characteristics, the assessment of the types of natural drainage 

systems present in the surrounding area, the landform of the mine waste deposits, and the new 

landform requirements to suit the selected post-mining land use. Lastly, comes stability and risk 

conditions. This parameter contemplates the stability of slopes of the mine measured using the 

factor of safety; earthmoving (usually associated to new landform); subsidence; and other 

geologic/geotechnical and natural hazards, including those resulting from climate change, taking 

into consideration accessibility to mine site. 

2.5 Potential for Regional Development 

A mine can have a very significant impact in the development of the region in which it is inserted 

and in its surrounding areas. The contribution to the economic development in the region 

provided by mining activity proves to be an important factor when it comes to the relations 

between mine and local community. In each case, the circumstances will be different, affected 

by aspects like the mine dimensions, its localization, what kind of materials are being exploited, 

etc. This is an industry that is usually dominant in the area where is operating, and, because of 

that, plays a huge role in providing jobs locally and generating income, creating an economic 

dependency in these mining communities. After the closure of a local representative mine, many 

changes will occur to the life in the region, which should be accordingly with the Regional Smart 

Specialisations Strategies (RIS3) defined by, and for, the region. The aim of the post-mining land 

use is not only the ecological revitalisation of the area but also, if possible, the socio-economical 

rehabilitation of the region. 

The Potential for Regional Development (PRD) criterion aims at assessing the impact of each 

revitalisation alternative in several economic activities that may contribute to regional 

developments, considering at the same time the legal framework and proximity to local 

populations.  

In order to do so, PRD is divided into six sub-criterions (see Annex 1 - 5): agricultural potential 

(for example: pasture, plantations, biological agriculture…); commercial potential, where the 

post-mining land use can result in the creation of new commercial activities or promote the 

growth of existing activities; touristic potential, as a result of an intervention that made the area 

an appealing destination for holidays; real estate potential, by creating new residential zones 

or promoting the growth and appreciation of existing ones; legislation and legal framework, 

because the intervention has to follow the legal requisites of the region; and the proximity to 

local populations or other points of interest to the mine’s rehabilitation project. 
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3 FINAL REMARKS 

As explained in INTRODUCTION, this report has been and will be revised and readjusted 

according with the following aspects:  

1) all partners’ suggestions considered feasible, reliable, and possible to put into practice, 

2) the results from other Deliverables, especially those related with social context, 

3) the results from forward application of MCDA methodology to distinct case studies, 

4) criteria directly related with Social Licence and Acceptance will be included in a final 

version according to the results of WP2. 

The criteria defined in chapter 2, will serve to feed the MCDA alternatives for the revitalisation 

strategy of transitional and post-mining condition areas, where the relations, dependencies, and 

hierarchy between them will be explored along with the development of the revitalisation 

alternatives, framework and the tool itself. Regarding specifically geoethical criterion, since it is 

a novelty in the field, the link with it and social aspects will be further analysed, accordingly with 

WP2 results. 

A final revision of these criteria and key-indicators will be provided after the results and tests 

with the possible MCDA tools that will be explored (Deliverable D3.3) and according with its 

application to distinct case studies (Deliverables D.2.4 and deliverables of WP4). 
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Annex 1 

List of the selected criteria to the MCDA evaluation of transitional and post-mining condition (Economic, Environmental, Geoethical, Technical issues, and 

Potential Regional Development). The information regarding “SOCIAL” criteria will be presented in the deliverable of WP2. 

1 – Economic criteria 

ECONOMIC CRITERIA 

SUB-CRITERIA ATRIBUTES DESCRIPTION 
EVALUATION UNITS/SCALE 

Qualitative Quantitative Suggestion 

1.1 

Costs associated with 
rehabilitation, monitoring 
and control, remediation, 
reclamation and recovery 
process 

1.1.1 
Operating costs associated to 
field works 

Machinery and/or Technology maintenance/upgrades, technical 
procedures costs, labor/salaries, resources/materials in the 
requalification/rehabilitaiton stage 

 X 

Currency 
1.1.2 

Maintnence and monitoring 
costs of the intervention 

Costs associated to the maintenance and monitoring of the work 
during the mining rehabilitation/requalification work 

 X 

1.1.3 
Expropriation or purchase of 
land 

The costs related to expropriation or land purchase processes  X 

1.2 Time 

1.2.1 
Characterization of impacts 
and project development of 
alternatives solutions 

This will be very important for time management, because the kind 
of solution that will be applied needs to take into account the 
financial possibilities and the impacts it might have. This means that 
different solutions require different times 

X  

Classification: 
1-weak, 2-not 
satisfatory, 3-good, 4-
great, 5-excellent 

1.2.2 Time available/urgency 
Understand if the realization and conclusion of the intervention is 
urgent (if the processes are rushed, the probabilities of acidents are 
higher, however more time implies more money spent) 

 X 

Months 

1.2.3 
Time needed for field work 
execution 

The time the requalification/rehabilitaiton will take to be concluded  X 

1.3 
Post-mining economic 
balance 

1.3.1 
Economic potential of the 
Post-mining land use (PMLU) 

Analyse the potential for economic growth regarding the PMLU 
option 

X  
Low, medium, high, 
very high 

1.3.2 
Monitor and maintenance 
costs 

Costs associated with the monitoring and control of the site after the 
requalification/rehabilitation operations, including workers salary 

 X Currency 

1.4 
Mine closure 
funding/Investment 

1.4.1 Source 
The source and/or amount of funding for the mine closure and 
reclamation project. 

X  

Mine company, 
national government, 
regional government, 
other investors, mix. 

1.4.2 Type The way and/or amount that funding will be made x   
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2 – Environmental criteria 

ENVIRONMENTAL CRITERIA 

SUB-CRITERIA ATRIBUTES DESCRIPTION 
EVALUATION UNITS/SCALE 

Qualitative Quantitative Suggestion 

2.1 Atmospheric 

2.1.1 Climate 

Regional climate, temperature, precipitation, relative air moisture, 
wind regime, fog and cloudiness, rime ice, hail, snow and 
thunderstorms, hydric equilibrium, climate change impact (eg.: CO2 
emissions) 

X  

Metereological data 
2.1.2 Air quality 

Legal framework, particles in suspension concentration (eg. PM10), 
CO2 and PCDD/F concentration (eg.: CO2, O3, CO, SO2, NO2), radon 
exhalation, radiological parameters (individual and site domestry) 

 X 

2.1.3 Noise and Vibration 
Legal framework, potential receivers, existing noise sources, baseline 
characterisation. Vibration LAeq in fast and impulsive mode. 
Frequency classes from octave bands. 

X X 

2.2 Aquatic 

2.2.1 Surface water resources 

Hydrographical network and hydrologic basin, surface run-off and 
local flood flow, hydro-chemical and radiological characterization 
(local and regional background), hydro-chemical and radiological 
characterization of the sediments (in suspension and on the riverbed, 
local and regional background), legal framework. 

X X  

2.2.2 Groundwater resources 

Local groundwater levels and main flow directions, public 
exploitations (and its protection perimeters), hydro-chemical and 
radiological characterization (local and regional background, 
Infiltration potential, legal framework. 

X   

2.2.3 Water quality 
Identification of the applicable local and regional legal framework 
(and correspondent directives), tailoring to local situation, legal 
framework. 

X   
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ENVIRONMENTAL CRITERIA 

SUB-CRITERIA ATRIBUTES DESCRIPTION 
EVALUATION UNITS/SCALE 

Qualitative Quantitative Suggestion 

2.3 Terrestrial 

2.3.1 Geology and geomorphology 
Geomorphogical setting, local and regional geological setting, local 
geological setting and neotectonics and seismic risk. 

X   

2.3.2 
Tailings, waste dumps, heap 
leaching materials (and 
others) 

Waste cartography and recognition; mineralogical, radiological, 
particle size and geochemical parameters; physical deposit stability; 
and evaluation of the potential of leaching / reactivity and its 
equilibrium condition with the system 

X X  

2.3.3 Soil and land ocupation 

Soil type and land use classification (erosion, porosity, permeability, 
conductivity/resistivity, petrologic type of bedrock, Unified Soil 
Classification System). 
Soil geochemical and radiological characterization (local and regional 
background): pH, salinity, exchangeable cations, soil depths, pant 
available water-holding capacity, soil nutrients, organic carbon 
profiles, annual water balances and erodibility. 

X X 
CORINE Land Cover 
and other. 

2.3.4 Landscape 
Regional setting, landscape units, visual accessibility, landscape 
quality, visual absorption capacity, landscape susceptibility, visibility 
from sensitive receptors. 

X  

Landascape quality, 
visual impact, 
emission of dust and 
detrital material 

2.4 Biological 

2.4.1 Flora and Fauna 

Biogeographical setting (species, functional groups, populations, 
canopy and contact cover, and rooting depths, sensive or endangered 
species), species (biodiversity), habitats, potential vegetation, 
present vegetation. 

X  

Evaluate disturbance 
or improvements on 
ecossystem, 
environment and 
habitats 

2.4.2 Protected areas 
The type of protected areas and their importance present in the mine 
complex or in the surroundings. 

X  
UNESCO, Natura 2000 
EU directives, local 
directives 

2.4.3 Agricultural land quality Agricultural soil classification X   
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3 – Geoethical criteria 

GEOETHICAL CRITERIA 

SUB-CRITERIA ATRIBUTES DESCRIPTION 
EVALUATION UNITS/SCALE 

Qualitative Quantitative Suggestion 

3.1 
Preservation of the 
geological and mining 
heritage 

3.1.1 Identity of the region 
Set of cultural aspects and socail life elements of the region that have 
any kind of conection with the mining activity 

X  

Traditions, mores, 
beliefs, religion, 
language, music, food, 
crafts… 

3.1.2 Geological points of interest 
Existence of geological sites with interest to education or 
preservation and the importance of that. Examples are: outcrops, 
geologic structures, terrain shapes, geologic landscapes, fossils, etc. 

X  
Rarity, 
representativeness, 
variety 

3.1.3 Archaeology Existence of archeological remains and the importance of them. X  
Presence and spatial 
distribution 

3.1.4 Mining operation history 
Elements that contributed to mining history and/or were relevant in 
the past. 

X  Evaluate relevance 

3.1.5 
Rehabiliation of mining 
structures and facilities 

Degree of intervention to recover the buildings. X  
Small, medium and 
high 

3.2 
Promotion of culture and 
tourism 

3.2.1 Creation of museums If there is the possibility to create a museum X  
Yes 
No 3.2.2 

Creation of a mining 
park/geopark 

If there is the possibility to create mining park X  

3.2.3 
Development of itineraries 
with cultural, historical and 
recreation interest 

Possibility to include in the mining complex a touristic/educational 
route and/or to include in a wider tourisc route (regional or national 
scale) 

X  None, one or more. 

3.3 Safety and health 

3.3.1 Safety and Health at Work Safety, health, and welfare of people at the workplace X  ISO 45001 standards 

3.3.2 
Safety of the community 
(short, medium and long 
term) 

Understand if the mining activity is causing any damage to the 
population's health, so that the intervention can remove (or at least 
minimize that damage), without compromising anything else. 

X  
Level of safetyness 
(very safe, safe, not 
safe, dangerous) 

3.3.3 Safety of the ecossystems 
Understand if the mining activity had negative impact in the 
surrounding ecossystems and if so, the intervention must try to 
reverse he situation without raising any other problems 

X  
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GEOETHICAL CRITERIA 

SUB-CRITERIA ATRIBUTES DESCRIPTION 
EVALUATION UNITS/SCALE 

Qualitative Quantitative Suggestion 

3.4 Scenic Quality 

3.4.1 
Intrinsic characteristics of the 
site 

Value of the landscape at the surrouding of the mining complex. 
Complexety and contrast of the terrain (relief) 

X  
Mountain, plateuau, 
plain, valley. 

3.4.2 Contextual features Naturalness, singularity, diversity and spectacularity. X  

1 to 5 classification 
3.4.3 Visual possibilites 

It refers to the visual field, visibility from other places and panoramic 
views. 

X  

3.4.4 
Presence of important 
elements to be conserved 

Geologic point of interest or water courses X  
None, small or high 
number of elements. 

3.5 Population 

3.5.1 
Improvement of quality of 
life 

Will any solution improve the qualitity of life? X  Yes / No 

3.5.2 
Role of the population in the 
intervention and public 
opinion 

The benefits of the inclusion of public opinion and local community 
in the rehabilitation/reualification process. 

X  

Not beneficial, 
neutral, slightly 
beneficial, beneficial, 
very beneficial, 
essential 

3.5.3 

Help former miners 
reintegrate in the life of the 
community after the closure 
of the mine. 

Find ways to reintegate people that have been on mining sector their 
whole life in society, providing them tools so they can be assigned 
with new roles in the community. 

X  
Sucessufully, slightly 
sucessfully, 
unsucessfully 

3.5.4 Employment opportunities Creation of new jobs. X  
Many opportunities, 
few opportunities, no 
opportunities. 

3.6 Strand of Knowledge 

3.6.1 Didatic/Educatinal purposes 
The kind of educational content that can be developed and to 
targeted public. 

X  
Geology, stratigraphy, 
geomorphology, 
paleontology, etc.. 

3.6.2 Scientific research potential 
What aspects are there that enhance R&I and apply scientific 
research? 

X  
Very high, high, 
medium, low, very 
low, none 

3.6.3 
Safeguard of knowledge for 
present and future 
generations 

The level of need (Significance) to preserve and to leave the 
knowledge and history of that site for future generations. 

X  

Not significant, 
neutral, slightly 
significant, significant, 
very significant, 
essential 
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4 – Technical issues criteria 

THECHNICAL ISSUES CRITERIA 

SUB-CRITERIA ATRIBUTES DESCRIPTION 
EVALUATION UNITS/SCALE 

Qualitative Quantitative Suggestion 

4.1 
Mine physical 
characteristics 

4.1.1 
Interventional area 
characteristics 

Mine dimension (total area ocupied by the mine); affected mining 
area (includes the area afected by galleries and depth of mining 
works, open pit, mining structures, waste dumps, tailings dams, 
waste rock heaps, and other types of wastes facilities); affected 
sorrounding area (includes the effects on sorrounding envionment 
and land of the mine complex) and accessbility (the level of 
accessbility to the mining area, the type of access and their 
conditions.). 

X X 
Area, type of effect 
and access. 

4.1.2 Typology of exploitation 
Existence of superficial (only open pits), underground or 
superficial+underground and its historical characteristics 

X  
Superficial, 
underground, both 

4.1.3 
Historical processes 
characteristics 

Type of mining processess and ores exploited used in the past. X   

4.2 Contamination typology 

4.2.1 Water contamination 

Surface water and groundwater. Existence of contamination and 
needs for treatment and monitoring of water and sources of 
contamination. Mine water drainage/contamination, mine water 
treatment  potentialities. Water treatment systems (Passive /Active) 

 X 

pH, conductivity, 
redox potential, 
dissolved oxygen, TSS 
(total solids in 
suspension/ water 
turbidity), colour 

4.2.2 
Soil and sediment 
contamination 

Existence of contamination and needs for treatment and monitoring 
of soil and sources of contamination. Soil treatment and/or 
refreshment. 

X X 

Gamma radiation, 
geochemical and 
radiological 
indicators. 

4.2.3 Mine wastes types 
Wastes produced during the mine activity, that contain hazardous 
substances, and therefore require tratment, secure disposal and 
monitoring. 

X  

Waste rock, tailings, 
sludges, sulphide 
wastes, urban wastes, 
water 
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THECHNICAL ISSUES CRITERIA 

SUB-CRITERIA ATRIBUTES DESCRIPTION 
EVALUATION UNITS/SCALE 

Qualitative Quantitative Suggestion 

4.3 
Mining structures and 
facilities 

4.3.1 
Conditions of the mining 
building and faciliteies 

Condition of the buildings in terms of safety and level of intervention 
needs 

X  
Remove. Strong, 
minor or no need for 
improvements. 

4.3.2 
Re-use/Recycling of 
structures or facilites 

Give new use to old strucutures or facilities X  
Not possible, possible 
with several or few 
adjustments. 

4.3.3 
Conditions of power, gas, 
water, etc infrastructures 

Condition of the power, gas and water facilities. X  
Remove. Need strong, 
minor or no need for 
improvements. 4.3.4 

Conditions of the mine waste 
infrastructures 

Stability conditions, drainage seepage, need for physical stability 
works in tailing dum, heap leaching and, waste deposits. 
(Note: contamination is not included) 

X  

4.4 
Raw materials and circular 
economy 

4.4.1 Remining potencial 
Remining environmental and economic impact. Possibility for a re-
opening of the mine works or reutilize the tailings, its environmental 
impacts and economic feasibility. 

X  

Yes/No 

4.4.2 
Mine Waste management 
strategy 

The potential to use some waste (any type) in other activities or 
locations. Possibility of associating the intervention to other mining 
projects, i.e, transfer of waste that can be used in another mining 
areas. 

X  

4.5 Geomorphology 

4.5.1 
Morphologyl/topography 
characteristics 

The type of geographical relief, the existance of valeys, mountains, 
plain in the mining complex or in the surroundings. 

X  Yes/No 

4.5.2 Natural drainage system 
Assessment of the type of natural drainage system, the 
impreventions performed and what needs to be done and the 
evaluation of water permeability. 

X  
Surface, subsurface, 
both. Rivers, lakes, 
swamps 

4.5.3 
Landform of mine waste 
deposits 

Evaluate the way the landform/morfphology of the mine wate 
diposits may influence the option for the land use. Assess the level of 
intervention to minimise the negative impacts. 

X   

4.5.4 New landform requirments 
The desirable landform suitable for the selected post-mining land 
use. 

X  Yes/No 

4.6 
Stability and risk 
conditions 

4.6.1 Stability of slopes of the mine 
Condition of inclined soil or rock slopes to withstand or undergo 
movement. 

 X Factor of safety 

4.6.2 Earthmoving 
Is there the need for earthmoving? Bring topsoil from other adjacent 
locations or to place it in adjacent areas. 

X  

Yes/No 4.6.3 Subsidence 
Settlement criteria suitable for future use and risks to surface 
infrastructure. 

X  

4.6.4 
Other geologic/geotechnical 
and natural hazards 

Earthquakes, other natural hazards, including the ones from climate 
change, taking into considerations the accessbility to mine site. 

X  
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5 – Potential Regional Development criteria 

THECHNICAL ISSUES CRITERIA 

SUB-CRITERIA ATRIBUTES DESCRIPTION 
EVALUATION UNITS/SCALE 

Qualitative Quantitative Suggestion 

5.1 Agricultural potential  - The potential for agriculture and what type of agriculture X  

Pasture, forest, 
plantations, cattle, 
biological agriculture, 
community gardens 

5.2 Commercial potential  - 
Promotion of new commercial activities and the type of them 
(reneable energy, local stores, regional and artisanal products) and 
growth of existing activities (and respetive revenues). 

X  
1 to 5 (weak to 
excellent) 

5.3 Touristic potential  - 
Appealing destination for holidays after the intervention by national 
or regional tourists or foreigners and the way it can be appealling 
(resort, nature walk, etc.). 

X  
Resort, nature, SPA, 
adventure 

5.4 Real estate potential  - Creation, growth and appreciation of residential areas. X  
Residential, touristic 
houses 

5.5 
Legislations and legal 
framework 

 - 

What is aceptable and possible by the territorial management 
mechanisms (land use type). Appliable decrees and laws at EU level 
and for the ones specific for each country. Integration with Regional 
Smart Specialisations Strategy (RIS3). 

X   

5.6 Proximity  - 
Distance to local populations or other points of interest to the mine's 
rehabilitation project. 

X  
Very close, close, 
regular, distant, very 
distant 
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