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ABSTRACT: The paper discusses the first results of a pilot landfill mining (LFM) project 
that is currently under way in Greece, in order to explore technical, economic, 
environmental and social considerations of LFM within the specific conditions. The 
analysis indicates that there are no significant obstacles to adopting LFM process from a 
technical viewpoint. Nevertheless, it seems that LFM brings more costs than benefits, if 
revenues from recovery of energy and land are not to be taken into account. Thus, if to 
promote LFM concept through appropriate public policies, it is important to reveal the true 
social worth of LFM projects by means of social cost benefit analysis. 
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1. INTRODUCTION 
 
The depletion of natural resources is a key challenge of the 21st century. According to 
Krausmann et al. (2009), in 2007, the global material extraction was 60 billion metric tonnes 
(Gt) and presented an estimated 8-fold increase in comparison with the last century, when 
material extraction was less than 7 Gt per year. In the EU alone, each person consumes 16 
tonnes of materials per annum, of which 6 tonnes are wasted. Assuming that this trend 
continues, the need for resources will be the equivalent of more than two planets by 2050 (EC, 
2011).  

Based on these facts, it is not surprising that solid waste management policies around the 
world are formed in order to promote higher recycling and reuse rates and to reduce municipal 
and other wastes directed to landfills. The results of these policies will have substantive effects 
on the future. Up to then, the problems of wasting and misuse of resources related to 
thousands of uncontrolled and controlled landfills, either operating or closed, will pertain. For 
instance, it is estimated that in the EU alone, there are 150,000-500,000 closed and active 
landfills containing around 30-50 billion m3 of waste (Hogland et al., 2011; van Vossen, 2005; 
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Wagner and Raymond, 2015). The materials disposed of in landfills contain amounts of paper, 
plastic, wood, rubber, glass, leather and other textiles, and earth construction materials and 
metals (e.g. Obermeier et al., 1997; Hogland et al., 2004; Kurian et al., 2007). In some cases, 
these quantities are significant. For instance, according to Kapur and Graedel (2006), the 
quantity of copper located in landfills and other waste repositories around the world is about 
300 million tonnes, an amount corresponding to more than 30% of the remaining reserves in 
known ores (Frändegård et al., 2013). Besides containing useful materials (e.g. Kapur and 
Graedel, 2006; Quaghebeur et al., 2013; Hermann et al., 2014), these landfills may also be a 
potential source of environmental and human health threat and nuisance and may occupy land 
that, especially in urban areas, is misaiming and is not being utilized to a highest and best 
land-use. 

Excavating and sorting disposed materials from landfill, which could then be recycled or be 
used for energy generation, via Landfill Mining (LFM) process could be a promising solution 
towards alleviating the problem (Cossu et al., 1996; Hogland et al., 1997; Krook et al., 2012). 
In this way, besides the recovery of energy and recyclable materials (e.g. plastic, paper, 
metals, and glass), landfill space could be conserved, reducing the need for new landfill areas, 
contamination sources could be minimized and derelict land could be redeveloped (USEPA, 
1997; Hogland et al., 1997). 

Nevertheless, LFM is not risk-free from an environmental point of view. Moreover, like any 
other economic activity, LFM has to be economically feasible, unless wastes have to be 
moved either for serious environmental reasons or for developing the land for other uses (Ford 
et al., 2013). So far, the economic feasibility of LFM projects from a financial point of view has 
resulted in contradicting findings (e.g. Ayalon et al., 2006; Van Vossen and Prent, 2011; Ford 
et al., 2013; Jain et al., 2013; Danthurebandara et al., 2015; Frändegård et al., 2015; Wagner 
and Raymond, 2015; Winterstetter et al., 2015; Zhou et al., 2015). Thus, the only safe 
conclusion to be drawn from existing research is that the economic feasibility of LFM is site 
and condition specific. 

Bearing in mind the above-mentioned remarks, a pilot LFM project is being conducted at 
Polygyros landfill, in Chalkidiki (Greece), in the context of LIFE RECLAIM “Landfill mining pilot 
application for recovery of invaluable metals, materials, land and energy” (www.reclaim.gr), in 
order to explore technical, economic, environmental and social considerations of LFM under 
the specific conditions. This paper summarizes the main findings from the excavation and 
processing pilot works at Polygyros landfill and analyzes the conclusions drawn, so far, 
primarily with respect to technical parameters and less with respect to economic aspects.  

2. LANDFILL MINING  

2.1 General considerations  

LFM is generally described as “a process for extracting minerals or other solid natural 
resources from waste materials that previously have been disposed of by burying them in the 
ground” (Krook et al., 2012). The three main strategic reasons for implementing LFM process 
are: extraction for recycling of materials; extraction for energy recovery; and extraction for the 
reclamation/redevelopment of land (e.g. elimination of contamination sources, reuse of void 
space so as to so reduce the need for new landfill areas, or redevelopment of land for other 
purposes). Usually, these drivers are combined to deliver wider benefits and maximize the 
LFM opportunity (Menegaki et al, 2015). More than 60 LFMR projects are reported in the 
literature (van Vossen and Prent, 2011), while Ford et. al. (2013) recorded 57 of them, which 
are given in Table 1 together with the principal project driver. 
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Table1. Principal drivers for historic and current LFMR projects worldwide 
Principal project driver  Europe North America Asia Total projects 
Not specified  12 4 2 18 
Void space recovery  3 4  7 
To allow site redevelopment  5  1 6 

To mitigate pollution  2 5 1 8 
To improve landfill engineering (e.g. 
meet regulatory requirements)  

4 2 1 7 

Material reclamation for recycling or 
energy production  

3 2 6 11 

Total projects  29 projects 
across 9 
countries 

17 projects of 
which 1 in 
Canada and 16 
in the USA 

11 projects 
across 7 
countries 

 
57 

Source: Ford et al., 2013 
 
The operational phase of typical LFM operations involves three primary stages, namely 

excavation, processing, and management of the excavated and/or processed material. The 
processing phase consists of separating bulky materials, sorting hazardous material and other 
unidentified waste, screening soils from waste, and sorting materials for recycling or use as 
fuel, and depends on the objectives of the project, as well as the cost and time for processing 
the excavated material (IWCS, 2009). 

Lack of knowledge about the nature of waste may generate safety issues. In addition, safety 
issues may include physical injury from rolling stock or rotating equipment; exposure to 
leachate, and hazardous material or pathogens during mining or processing; subsurface fires 
and landfill gas emissions. Other limitations are related to odour and air emissions, increased 
traffic on roads between the landfill and resource recovery facility, extra mixing and handling of 
waste at the resource recovery facility, and the handling of additional inert materials. 

Owing to the lack of knowledge about the nature of waste LFM operations could give rise to 
dangerous situations (e.g. collapses into the excavated area, releases of methane and other 
gases that could cause explosions and fires) and harmful effects on human health and the 
environment (e.g. emission of particulate matter, odour, escape of leachate, increased 
dispersal of unwanted substances such as heavy metals) (e.g. Krook et al., 2007 & 2012; Ford 
et al., 2013). Many of these risks are similar to traditional mining operations but are enhanced 
by the heterogeneous nature of the wastes in a landfill. 

2.2 The “RECLAIM” LFM project 

2.2.1 Project Objectives 
 
The project aims at: (a) building a temporary pilot application on productive scale in order to 
mine parts of an existing landfill, separate useful materials and produce marketable products, 
(b) introducing innovation elements from the mining industry, (c) assessing the viability of LFM 
in Greece, and (d) providing a scientific evaluation on the potential alternatives of the 
management of waste disposal sites.  

The basic objective is to introduce LFM in Greece as a complementary approach of 
management of past controlled or uncontrolled landfill sites, as a useful tool for the recovery 
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of: 
§ Recyclable materials, like ferrous and non-ferrous metals, plastic and paper products, which 

can be post-processed in a suitable recycling plant. 
§ Space, which equals to extra landfill capacity and lifetime in cases of expansion. 
§ Soil material, which has been disposed of along with the waste and which is a natural 

resource valuable to local ecosystems as well as to landfill industry itself. 
§ Land, in the case of old landfills, after a successful rehabilitation scheme with minimal 

environmental footprint, which can be easily adapted to different waste compositions and 
site conditions.  
At the same time the Project objectives include the familiarization of the public with the 

issue of post-disposal-processing of waste and with the potential of the procedure for metal 
recovery (thus lessening the need for mining interventions) and site rehabilitation, resulting in a 
cleaner environment and rational waste management. 

2.2.2 Actions and Means 
 
In order to establish LFM in Greece as a standard waste management procedure there are two 
basic tasks to be completed:  
§ LFM consolidation and application: Detailed elaboration on all technical aspects of LFM, 

from designing the waste mining operation to creating alternative final products that can be 
directly sold or fed into metallurgical plants.  

§ Environmental and Social analysis: Detailed approach on the foreseeable socioeconomic 
impacts of adopting LFM practices. 
Analytically, the Project includes the following Actions: 
i. Preparation: International experience in LFM, Permitting of additional activities in 

Polygyros Landfill (PL), Baseline environmental and social conditions 
ii. Implementation: Landfill inventory, Exploitation plan, Design of production line, Sub-

contracting procedures, Pilot-scale Demonstration Unit, Municipal Solid Waste (MSW) 
mining, operation and tests, Environmental rehabilitation plan. 

iii. Socioeconomics: Environmental Impact Assessment Study, Financial and 
socioeconomic analysis, Action Plan and Master Plan elaboration. 

iv. Monitoring of the environmental & socioeconomic impacts of the project  
v. Dissemination Actions.  
vi. Project management actions and after-life communication plan. 

2.2.3 Expected Results 
 
It is expected that the Project will help consolidate knowledge, give practical experience in the 
field and contribute to the adaptation of an innovative production line under, various site 
conditions and waste compositions. Specifically, the Project is expected to bring the following 
results:  
§ Web GIS database for operational landfills and dump-sites in Greece combined with a 

Website during and after the duration of the Project, connected with the web-GIS database 
application. 

§ Processing of waste for the production of different separation samples.  
§ Action plan on national level for LFM and Strategic Environmental Assessment on national 

level.  
§ Socioeconomic analysis of LFM based on two field environmental valuation surveys on the 

acceptance of LFM.  
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The project aims also at processing electronic waste. Given that electronic waste was not 
found during the trial landfill mining, a sample of around 13 kg taken from old electronic waste 
was used for size reduction, treatment and retrieval of valuable metals, in the laboratory 
(beneficiation tests, flotation). 

The study team involves experienced researchers and technical personnel from the 
beneficiaries of the project, namely ENVECO S.A. (Coordinator), the School of Mining & 
Metallurgical Engineering of National Technical University of Athens (NTUA), HELECTOR S.Α. 
and the Municipality of Polygyros.  

3. THE POLYGYROS LFM PILOT APPLICATION 

3.1 Polygyros landfill background information 

The Polygyros Landfill (PL) is located in Northern Greece, in the Chalkidiki area, approximately 
3.5 km northwest (NW) of the Polygyros town. The PL site is developed at that hilly terrain at 
an elevation between +580m, at the northwestern part, and +680m, at the southern part of the 
area. This particular terrain is a plus to the site, as it blocks any visual contact between the 
Polygyros city and the main road network and the landfill (Figure 1).  

 

 
Figure 1. Pseudo-3D view of the PL site with respect to the Polygyros town (Google earth imaginary). 

The facility is operational since 2009 and covers a total area of 9.3 ha, from which the 
disposal area is around 2.6 ha (Figure 2). The main disposal area at the moment is located in 
the western part of the site. The PL is designed to hold a total of 266,000 m3 of municipal solid 
waste (MSW). The maximum disposal capacity of PL was initially set at about 8,100 m3 per 
annum. Nevertheless, an increase in quantities of the waste brought at the PL site has been 
experienced in the last 2 years. This is mainly derived from the increase in the touristic volume 
at the area, as well as from the delays in the development of additional landfill facilities in the 
Chalkidiki area. Thus, the PL facility is now receiving waste streams from an area greater than 
initially projected, narrowing down its projected life.  

Thus, the development of a successful waste mining scheme apart from the recovery of 
materials can also lead to the extension of the service life of the facility, or in other words the 
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recovery of valuable surface space. 
 

 
Figure 2. General layout of the Polygyros Landfill site 

3.2 LFM Process 

3.2.1 Description of Waste Mining Works 
 
The target area for pilot application of the LFM was representative in terms of landfill's 
characteristics as well as waste content, easily accessible to the equipment and appropriately 
located so as the extraction works not to interfere with the daily waste disposal operations. The 
best possible arrangement, given the current state of the PL site, was to designate the mining 
area at the elevation of +622 m, at the central part of the disposal area.  

The waste material found in this area covers a significant part of the PL's working life, from 
almost 2009. Another advantage of the position was the minimization of the development 
works required for the setting up of the haulage road, since the main internal access network 
of the PL was used. The area where the processing unit has been installed was located near 
the Leachate Collection. Finally, a temporary storage area of a small volume of the processed 
material was formed nearby the excavation area for flexibility reasons. The working areas are 
presented in Figure 3.  
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Figure 3. Sitting of the landfill mining area, with respect to the current landfilling operations and the 
proposed processing area and area of temporary storage 

The excavation procedure followed the principles of surface (open-pit) mining. More 
specifically, the mining of the waste was made with conventional surface mining equipment 
(excavators, backhoe/loaders, front-end loaders or shovels). According to the proposed PL 
mining scheme, the excavation took take place from the top (+622 m level) using a hydraulic 
excavator at the crest area. The excavator performed quite well with high productivity, 
extracting the loose waste found below, up to a depth 5 m. The waste was mined using 3 - 4 m 
wide and 5 m deep trenches, until the target volume of waste material was reached. The rate 
of excavation was directly linked with the feeding capacity of the processing unit in order to 
minimize environmental problems due to the temporal stockpiling of the waste material. The 
haulage of the material was performed using standard dump trucks. 

Special attention was paid to gas extraction wells and other fixed infrastructure found in the 
area. In terms of stability, the relatively shallow excavation did not create strains or problems 
to the slope. The final slope of the mined area did not exceed the 1:3 limit. Furthermore, a 
buffer distance of at least 10 m was kept between the mined area and the adjacent slope of 
landfilling operations. A safety distance was kept between the loading trucks and the trench's 
crest, with each truck stopping at least 2 - 3 m away from the working face.  

The final task of the mining plan was the haulage and proper disposal of the residue waste 
from the process unit back to the landfill site, along with the closure of the open trenches that 
have been developed by the mining operations. 
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3.2.2 Description of pilot processing operation 
The Pilot Demonstration Unit (PDU) was placed nearby the existing PL leachate collection 
pond for the protection of surface and groundwater from wastewater coming from treated 
waste. The Separation Unit consisted of several pieces of equipment placed in a layout 
conducive to the separation and the collection of selected materials, as follows (Figure 4): 

A Trommel Separation machine placed at the entrance of the PDU produced, after ripping 
of waste bags with incorporated in knives, two fractions of materials. The first fraction (-70 
mm) consisted mainly of organic material, soil, small stones and debris (small particles made 
of plastic, glass, wood and metals), while the second fraction (+70 mm) consisted of the rest of 
the waste (metals, plastics, glass, bigger stones, wood, fabric and residual waste). The 
produced fractions were coming out of the trommel through two conveyor belts placed on the 
side of the rear edge of the drum and at the output of the drum, respectively. 

The -70 mm fraction was collected into a platform tractor and stored in a specific area at the 
landfill cell for further treatment. The +70 mm fraction was forwarded to a conveyor belt 
(picking line), where the material was hand sorted by 8 specialized workers. This sorting 
procedure allowed the manual recovery of the following categories of materials: 
§ Glass 
§ Mixed hard plastics: PET, PP, HDPE 
§ Plastic film (mostly bags) and 
§ Aluminum 

 

Figure 4. View of the Pilot Demonstration Unit 

In addition at the end of the picking line ferrous materials were collected by means of a 
special magnetic device. The waste reaching the edge of the belt (residue) was collected into 
a big bag and was re-disposed of to the landfill. All the big bags containing the sorted 
recyclables were weighed and placed in the temporary storage area. After having processed 
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the total quantity of excavated material, the drum of the trommel was changed with a new one 
of 10 mm mesh and the same operation was conducted for the -70 mm fraction. Finally, the 
collected recyclables were washed in a metallic rotary washing device (laundry).  

3.2.2 Description of environmental monitoring 
The environmental monitoring plan aimed to safeguard the successful implementation of any 
LFM scheme and to minimize any potential impacts to the environment of the area. This was 
made possible through the installation of fixed as well as mobile monitoring apparatuses and 
equipments capable of capturing the changes in the site's environmental characteristics as a 
result of the excavation and the processing of the waste materials. In brief, the monitoring 
equipment used on-site is: 
§ Continuous Ambient Particulate Mass Monitor TEOM™ 1400ab (Rupprecht & Patashnick 

Co. Inc.), compatible with the EN12341 standard, which was used for the continuous 
monitoring of the air quality in the site and more particular the PM-10 concentration 
(particulate matters – dust concentration) in the atmosphere of the PL. 

§ Personal Samplers MultiRAE-Plus, QRAE-Plus (RAE Systems Inc.), which were to detect 
gaseous emissions during the excavation and the processing of the waste and ensure the 
safety of the personnel, under the EN482 guidance. 

§ Sound Level Meter SLM-116 (Norsonic AS), which was used for the monitoring of the noise 
and sound levels in the PL site and the surrounding area. 
The levels of the measured environmental indicators showed that the impacts generated to 

the environment of the PL site and to the health and safety of the workers were characterized 
as negligible. Therefore the results of the environmental monitoring program are not presented 
in the next section. 

4. RESULTS AND DISCUSSION 

4.1 Technical considerations 

The LFM operation involved the following steps: 
i. Waste excavation using the hydraulic excavator and placement of the buried waste into 

a truck.  
ii. Transport, weighing and deposition of the waste to the designed space next to the 

processing (pending area). 
iii. Collection of a bucketful from the deposited waste and emptying it into the trommel.  
iv. Ripping of waste bags with incorporated in the trommel knives, while spinning waste to 

separate it to over and under 70 mm diameter. 
v. Separation of the waste under 70 mm diameter into a platform tractor. 
vi. Deposition of the waste (over 70 mm diameter) from the trommel to the picking line and 

hand sorting by 8 people to four recycling materials: hard plastic, soft plastic, glass, 
aluminum. 

vii. Collection of ferrous material at the end of the picking line with the use of a magnet. 
Collection of the non recyclable waste into big bags/big buckets after the magnet. 

All the big bags of the sorted recyclables, together with the non recyclable material, were 
weighed and placed in a spare location (storage space) by kind of material. Samples of the 
waste below 70 mm diameter were weighed, also. The procedure was time recorded for 
statistical analysis.  

The total number of routes that have been carried out during the pilot application was 160. 
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The mean time of the load haulage cycle duration, including transportation to the weighbridge 
and back, was approximately 24 minutes. Given that the carrying capacity of each truck, the 
total volume of excavated waste was estimated at 1264 m3. This volume is very close to the 
volume of loose material estimated according to the swell factor used. Finally, the total mass of 
waste was calculated at about 580.5 tons. Based on the records prepared during the pilot 
operation, the real productivity of the process unit was estimated at 12tn/h or 78 tn/day 
(assuming 6.5 net working hours), less than its theoretical productivity, i.e. 20 tn/h. 

The summary of operation results is presented in Table 2. 

Table 2. Summary of the LFM operation results 
Mining Works 
Total No. of Trucks 
carrying excavated 
material 

Total Volume of 
excavated material per 
truck 

Total Volume of 
excavated material 

Total weight of 
excavated material 

160 8 m3 1260 m3 580.547 kg 
-70mm material fraction 
Total No. of tractor and 
platform transporting 
<70mm material 

Total Volume of 
material per platform 
transportation 

Total Volume of -70mm 
material 

Mean weight of each 
load 

145 3 m3 435 m3 2558 kg 
Weighting Records 
Aluminum:  
1612 kg 

Ferrous materials:  
6220 kg 

PET, HDPE, etc:  
19470 kg 

Glass:  
1680 kg 

Soft Plastic:  
32570 kg 

Stones-construction 
waste: 75000 kg 

Fraction -70+10mm: 
358585 kg  

Fraction -10mm (soil): 
28700 kg 

Residue (+70mm): 
56710 kg 

   

 
According to these data, an approximate concentration of the recyclable materials in 

fraction +70 mm for the PL waste is presented in Table 3, together with the relevant 
composition of a “typical” Greek landfill, assuming a recovery rate between 85%-90% for 
comparison reasons. 

Table 3. Concentration of +70mm recyclable materials in PL and a “typical” Greek landfill 
Material Polygyros landfill (PL) Typical landfill 
Ferrous  1.1% 3.6% 

Aluminum 0.3% 0.4% 

Glass 0.3% 3.0% 

PET, HDPE, etc 3.4% 3.4% 

Stones 4.90% 4.5% 

Soil (0-10mm) 17.8% 45.0% 

 
Furthermore, the fraction -70 mm was analyzed in order to define its composition. The 
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results are presented in Table 4. 
 

Table 4. Composition of -70mm fraction in PL 
Material Polygyros landfill (PL) 
Ferrous materials 0.1% 

Aluminum 0.3% 

Glass 4.9% 

Plastics 4.9% 

Paper 2.7% 

Wood 0.8% 

Compost-wood-paper 14.1% 

Other waste 1.0% 

Stones 51.1% 

Soil (-2mm) 20.9% 

 

4.2 Financial considerations 

In order to come up with some first conclusions about the economic feasibility of the LFM 
process, the costs and potential revenues were estimated on a per tonne basis. The 
estimation of cost took into consideration the subcontracting costs of excavation and haulage 
equipment and of the process unit, as well as other direct (e.g. water, fuels and energy) and 
administrative costs associated with the pilot operation. In addition, the technical assumptions 
were based on the results of the pilot application. To this end, the per tonne cost of excavation 
and hauling is in the range of 8-12 € and the cost of screening and sorting of materials lies 
between 30-35 €. Other costs (e.g. administrative) are estimated at around 0.5 € per tonne. 

The potential revenues were estimated also on a per tonne basis. For this reason, the 
concentration of recyclable materials was used. Given that the recyclables found in -70mm 
fraction (apart from soil) need further process in order to become marketable, they were 
ignored from the estimates. The prices of the recyclable materials were determined by 
reference to the prevailing local market prices at that time and are shown in Table 5. 

Table 5. Prices for recyclable materials (+70mm fraction) 
Material Price (€ per tonne) 
Ferrous materials 80 

Aluminum 700 

Glass 10 

Plastics 200 

 
As regards stones and soil, the revenues were estimated on the basis of avoided costs for 
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purchasing landfill cover material (i.e. 1.35 € per tonne). Finally, the benefits of recovered air-
space were calculated using the per tonne entrance fee at PL (i.e. 35 €). In total, the potential 
benefits are estimated at 20 € per tonne, i.e. almost half of the costs of excavation, haulage 
screening and sorting. 

4.3 Discussion of main findings 

As regards the technical feasibility of LFM process, no particular problems were detected 
during the pilot application, apart from the weather that proved to be one of the most 
unexpected and productivity-lowering challenges of both the mining operations and the 
process unit. More specifically, light or heavy rainfalls were reported almost 20 out of the 45 
total days of operation, temporarily halting the LFM operations.  

From a financial point of view, the LFM operations result in a loss of around 20 € per tonne 
of waste. Nevertheless, several factors should be considered prior to deriving any general 
conclusions regarding the economic feasibility of LFM process. Firstly, the concentration of 
marketable materials in mixed waste found at PL is lower than that expected for a typical 
landfill in Greece. Secondly, the total cost is relatively high, owing to the short duration of the 
rental contracts; higher quantities of waste could result in economies of scale, either through 
lower-cost contracts or through the use of owned equipment. Thirdly, other benefits related to 
LFM process, e.g. avoidance of post-closure care, reuse of land for development purposes, 
etc. or other marketable products have not been considered. In particular, a major pitfall that 
hinders the ability to generate more revenues is the lack of domestic market for refuse-derived 
fuel (RDF) in Greece. Finally, for conservativeness reasons, potential benefits from recovering 
recyclables from the -70mm fraction were not incorporated into the calculations. As mentioned, 
further processing would be required in order to obtain suitable materials that could be 
absorbed by the market.  

5. CONCLUSIONS 

In recent years, an increasing number of studies has been published to investigate primarily 
the technical and economic feasibility and the environmental worthiness of LFM. These studies 
signify the interest to recover massive amounts of materials situated in landfills as a means to 
conserve resources, energy and land by employing “traditional” and advanced, material 
separation and processing technologies. Nevertheless, the economic viability of LFM projects 
is far from being guarantied. Anthropogenic deposits, just like the natural ones, are “unique” in 
terms of the quantity and the quality of useful materials, or the risks that may be hidden from 
an environmental and safety standpoint.  

This paper presents the first results of a pilot LFM project conducted in Greece towards 
exploring the technical, economic, environmental and social aspects of LFM process. From a 
technical viewpoint, there are no significant obstacles to adopting LFM process. The economic 
analysis, on the other hand, suggests that LFM brings more costs than benefits, if recovery of 
energy and land is not to be taken into account. Nevertheless, it is widely recognized that 
financial profitability should not be thought as the only criterion when considering projects with 
social significance. Therefore, LMF projects should be justified on the basis of a social cost-
benefit analysis, as well. The latter might be the key for realizing the true worth of LFM 
process, and, consequently, it could help in promoting LFM concept through appropriate public 
policies. 
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