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Summary:
Management as a system, involves all planning and organizational processes to identify, assess, manage and monitor risks in order to take swiftly measures to reduce or eliminate them and additionally provide advance evaluation and timely delivery of opportunities. In the literature there are plenty of cases where risks and opportunities are seen as the same elements but with different directions. This has provided results of their management not of the expected impact.

The mapping of risk and opportunities management is an important process that is realized, concretized and updated in all the phases of management: identification, assessment, administration and monitoring. The use of maps for managing risks and opportunities in terms of the reactivation of the abandoned mines in Albania, acquires features, the specification of which is addressed in this paper.
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1. Introduction

As abandoned mines are classified all mine layout, development works and mining exploitation workings which, unlikely to be liquidated after the extraction of the mineral up to the limits of technological losses, continue to exist, although the exploitation has stopped.
Their existence is evidenced by a folder containing the all documentation on the activity developed from the beginning until the moment of the termination of mining exploitation as well as all decision-making regarding the perspectives of actions towards them [1, 2].

As such, of course with certain specificities were found in the early 2000s, most of mines in Albania. This includes exploitation of coal, iron ore, copper, chromium, etc. [2]. Focusing on the factors that conditioned this situation we mention:
· Loss of sales markets after collapse in the so-called eastern market, where clearing-out contracts were abolished;
· Lack of ability to invest in modern technology in order to lower the cost of mineral exploitation;
· Unclear ownership relations, as the state, as the sole owner, was no longer able to retain shares in the use of underground assets;
· Inability to support the operating costs as a result of low efficiency in the use of workforce and outdated technology.
As it can be seen, these factors are not related to technological losses, and the qualification of abandoned exploitations in Albania is not a qualification based on certain standards, but in casual circumstances dictated by the level of economic development of the country as well as from the conjuncture of the international market.
This is why, initially, due to the improvement of the sales conjuncture, the reactivation of the exploitation of some chrome, copper and iron ore mines in Albania began. This moment marks the appearance of reactivated mining exploitations. To enable the continuation of this process a functional legal technical environment was created, which includes the following measures:
First, it was decided that the mines would be awarded with a concession on the basis of a concession contract.
Secondly, it was permitted for the exploitation to be carried out in the remaining parts of the ore, which were left as protective columns or as areas with low content of useful mineral components such as Cr2O3, Cu and Fe-Ni.
Thirdly, the exploitation of these parts should take into account the conditions of conducting the process within the rock mass affected by the previous exploitation.
Under these circumstances, new owners, i.e. concessionaires, should assess both, the risks and the opportunities of achieving a more productive exploitation. It is precisely this activity that is integrated into the risk and opportunity management system.
2. The reactivated mining exploitations and the management system

In order to carry out the risk and the opportunities management for reactivated mining exploitations, the following four stages of the system [3, 4, 5] are required:
· Identification;
· Assessment ;
· Administration;
· Monitoring.
The following is a presentation of all four phases, concretizing their use in the chrome Bulqiza mine [6].
 2.1 Identification

Risks, involving the entire mining region allowed for exploitation, are classified as georisks. They relate to the probability of simultaneous occurrence of risk (susceptibility) and vulnerability [2, 7].
For the calculation of the risk are taken into consideration [8, 9, 10]:
· Potential factors such as the physical-mechanical properties of rocks, geological conditions, hydrogeological conditions etc.
· Activating factors such as the mining exploitation system, the management of rock pressures, the extent of the mineral deposits etc.
· The mapping of the shape of the impact of the exploitation on the ground surface (funnels, sinkholes, subsidence troughs, landslides etc.);
· The use of land surface;
· Vulnerability of buildings and other threatened objects.
The construction of the assessment model is carried out according to the principal scheme shown in Figure 1.
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Figure 1. Main scheme for estimating risk
The use of this scheme leads to the construction of susceptibility and risk maps (Figure 2, Figure 3) [2, 7], which identify both their location and intensity. 
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Figure 2. Map of suceptibility (Bulqiza region)
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Figure 3. Map of georisk (Bulqiza region)

The map of susceptibility, for the area under consideration, indicates the risk of funnels on the ground surface. The mapping of funnels occurred, over a period of more than 50 years, confirms the validity of the model used. As seen in Figure 4, funnels are located within the area where the susceptibility is very strong, respectively strong.
The risk map is obtained as a superposition of susceptibility to the objects that are at risk by classifying the scale of their vulnerability. The regionalization of risk identifies the areas where the potential of damage caused by funnel appearance takes qualitative qualification, from very weak to very strong.
To evaluate the chances, in the case of reactivation of mining exploitations, their identification should be related to the following cases:
· Avoiding damage by not conducting the mining exploitation;

· Reducing damage using mining exploitation methods that permit this. For example, instead of using the open space method, use the partial fill method;
· Avoiding damage using reinforced construction measures for the protection of endangered objects.
2.2 - Assessment
To evaluate the risks and opportunities are taken into account:
1. For the risks: the frequency of occurrence and the value of the damage;
2. For chances: the probability of occurrence and the potential of impact.
As far as these criteria are concerned, they should be seen in the specific context of reactivated mining exploitations. Although there is more than 50 years of intensive mining exploitation in Albania and studies of the impact of such exploitations both in rock mass and in ground surface [9, 10], it has not been possible to make a statistical estimation of the frequency of funnel appearance, as the development of the process in time so far has not been modeled.

As for the value of the damage, a classification of objects located above the exploited areas [2, 7] is realized which is taken in consideration by concessionaires and responsible state authorities [2] to be used in the risk and opportunities management phase. 
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Figure 4. Presentation of sinkholes encountered in reference to the intensity of susceptibility

2.3 - Administration
As a phase of risks and opportunities management, administration includes the whole set of measures that aim at [3]:
· Avoiding risk;
· Reduction of risk;
· Risk transfer;
· Acceptance of risk;
· Detection and use of opportunities.
In the case of reactivated mining exploitations, using risk assessment maps facilitates decision-making regarding:
· Interruption of mining exploitation to avoid risks;
· Use the most appropriate way for managing rock pressures, resulting in risk reduction;
· Drafting contracts between concessionaires and land users, so that the former have the obligation to undertake the full recovery of the damages;
· Acceptance of the extent of the damage in cases when it affects objects with low degree of vulnerability;
· Taking recovery measures to increase the chance of using objects on the ground even under the conditions of reactivation of underground mining exploitations.
As concrete measures and with higher usage possibilities in the conditions of Albania are undertaken:
· Fencing of the endangered areas to stop the entry of individuals or other living beings;
· Transfer of facilities such as administrative (office etc.) or technological (enrichment plants, electric cabins, warehouses etc.) outside the areas of dangerous impact.
2.4 - Monitoring
Even in the case of reactivated mining exploitations, the monitoring process includes a set of measures for monitoring and reporting changes in the development of risks and opportunities [3, 4]. The attributes that this process gains are related to conducting observations in a rock mass that is subject to secondary influences of mining exploitation. Observations are carried out within areas of a qualitatively classified risk class. The monitoring results are included in the models of risk and opportunities assessment, which influences the creation of a new situation. This situation then dictates a new procedural review of the identification, assessment and administration phases. Specifically, the results of the monitoring of the mining exploitation of the remaining columns in the Bulqiza mine created the possibility of forecasting the prognosis of the release of a new funnel in August 2017 (Figure 5).
[image: image5.png]icrosoft Office Picture Manager

He Eh Gew Boue Iods b Type a queston forbelp =
shoricus.. | [l @63 % Ga B X 100% < @ o 42 S| [ e peures,. | {4l Auto Const

EE]





Figure 5. Funnel appearance in Bulqiza chrome mine in August 2017.
Regarding the experience created in Albania concerning the monitoring process, it should be stated that it is not carried out regularly. This is related to the fact that objects (buildings etc.) on exploited mining areas were once classified as abandoned, as well as the lack of legal provisions and standards. Such a practice also weakens efforts to develop and implement ambitious projects related to land use.
3. Recommendations
· The process of managing risks and opportunities in terms of reactivation of exploitation in abandoned mines should be based on the respective mapping;
· The mapping of georisk and opportunities enables a qualitative improvement of the management even under the conditions of reactivated underground mining exploitations;
· Under the existing conditions, monitoring is still the most non-stabilized chain in the process. Its improvement should be based on the adoption of legal provisions and the use of unified standards;
· In addition to proceeding in the four management stages, it should be coordinated with the activities of central and local government. In this context, the prepared maps realize a unique understanding of the process and help to better reconcile the measures for risk management and the use of opportunities.
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