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1. Introduction 

The REECOL project aims to facilitate the transition of coal mining regions towards a sustainable and climate-

neutral future. This effort aligns with the European Green Deal, which outlines a comprehensive plan for Europe to 

become the first climate-neutral continent by 2050, and the RFCS (Research Fund for Coal and Steel) Research 

Programme for the Coal sector. These frameworks emphasize the need for significant reductions in carbon 

emissions, the phasing out of coal-fueled power plants, and the adoption of sustainable energy practices. 

REECOL focuses on minimizing the environmental impacts of coal mines that are in the process of being closed. 

The project addresses several key areas: 

Á Repurposing End-of-Life Coal-Related Assets and Infrastructures: This involves transforming former 

mining sites and associated infrastructures into areas that can serve new, beneficial purposes. This could 

include converting these areas into green spaces, agricultural lands, or sites for renewable energy projects. 

Á Ecosystem Rehabilitation: Ensuring that the ecosystems affected by mining activities are restored is a 

central goal. This involves not just the physical restoration of the land but also revitalizing the flora and fauna 

that were impacted. REECOL aims to restore these ecosystems to a state where they can function healthily 

and sustainably in the long term. 

Á Future Land Uses: Planning for the future use of reclaimed mining areas is crucial. REECOL evaluates 

various land use options that can provide economic, social, and environmental benefits to the local 

communities. This might include recreational areas, agricultural uses, or new industrial developments that are 

environmentally friendly. 

By applying emerging and innovative technologies, particularly in the areas of soil rehabilitation, REECOL aims to 

achieve ecological restoration that respects both environmental and social needs. Advanced technologies in soil 

treatment and vegetation regrowth are employed to rehabilitate these post-mining landscapes effectively. These 

technologies not only enhance the speed and efficiency of ecological restoration but also ensure that the 

rehabilitated lands are sustainable in the long run. 

In essence, the REECOL project is about creating a blueprint for the successful transition of coal mining regions. 

By focusing on environmental sustainability, economic viability, and social equity, REECOL provides a holistic 

approach to managing the legacy of coal mining while paving the way for a greener, more sustainable future. 

The purpose of this report is to provide a comprehensive analysis of selected post-mining reclamation case study 

areas across Europe. These areas represent various rehabilitation schemes identified in Task 3.2 of the REECOL 

project. The report characterizes the degradation status, biotic and abiotic conditions, and contamination levels of 

these areas, following the indicators from the classification method outlined in Task 3.1. It also examines the 

anticipated future use of these areas post-reclamation. By defining both the initial state of the study areas and the 

projected outcomes after reclamation, this report serves as a foundational document for experimental activities 

and monitoring solutions to be tested in subsequent work packages. 

The methodology for selecting case study areas involved a collaborative process with project partners from 

Greece, Poland, Slovenia, the Czech Republic, and France. Each partner identified areas that exemplify diverse 

post-mining reclamation strategies. These areas were chosen based on their potential to facilitate the 

development and testing of new solutions for land reclamation (WP4) and short and long-term monitoring 

solutions (WP5). The selected sites include: 

1) Amynteon and Ptolemais Lignite mines, Greece, 

2) Mining Areas of PGG, Poland, 

3) Velenje mining area, Slovenia, 

4) Radovesice and Strimice Dumps, Czech Republic, 

5) Konin Brown Coal Mine, Poland, 

6) Mazingarbe, France. 

Each case study area will undergo detailed characterization and analysis to inform the experimental and 

monitoring activities in the REECOL project, ultimately contributing to the development of best practices for 

ecological rehabilitation in post-mining regions. 
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2. Selection of Study Areas 

The selection of case study areas for the REECOL project was conducted to ensure a comprehensive 

representation of various post-mining reclamation scenarios. These areas were chosen to address a wide range 

of challenges and opportunities associated with post-mining land reclamation and rehabilitation, thereby providing 

valuable insights and data for the development and testing of innovative rehabilitation and monitoring solutions. 

The selected sites span across different countries, showcasing diverse geological, ecological, and socio-

economic conditions, which enrich the scope and applicability of the research findings. Below is an overview of 

each study area, highlighting the reasons for their selection. 

Table 1. Selected Case Study Areas for Post-Mining Reclamation in the REECOL Project 

Study Area Country Description of Site Reason for Selection 

Amyntaion 

lignite mines 

Greece A former lignite mining area consisting 

of three individual mines (Amyntaion, 

Anargyroi and Lakkia) and inside and 

outside dumping areas. There are 

already reclaimed areas. 

Forming a pit lake in the final mining void of the 

Amyntaion mine is a significant and promising 

characteristic of the area as recreational land uses will 

be developed in the surrounding area, constituting the 

biggest artificial lake in Greece. The development of 

biodiversity in the area has gained interest for further 

research. Also, an important issue is that there is an 

already reclaimed area with aromatic plants. Available 

soil sampling data for approx. 2-3 years in the 

surrounding area of the pit lake. 

Ptolemais 

lignite mines 

Greece It is about a complex of mines with 

exhausted mines and two still in 

operation (Mavropigi and South 

Field). The area also includes inside 

and outside dumping areas, many of 

which have already been reclaimed 

for agricultural and forest land use. 

It includes areas already reclaimed and areas to be 

reclaimed with agricultural and forest land uses. An 

example of an already reclaimed area is an orchard 

with pilot cultivations of pear, apple, cherry, quince, and 

vineyards. Other types of reclamation applied in the 

areas are aromatic plants, apiculture, experimental 

greenhouse, and pilot energetic crops. Also, in the 

orchard area, there are available sampling data for a 

time series of approximately 15 years, including data 

for the soil and the final products (e.g. sampling of the 

leaves quality). Systematic controls of different types of 

cultivations have been performed over these years. 

PGG Poland Jankowice P·ğnoc mine waste The Jankowice P·ğnoc mine waste heap provides an 

example of reclamation for landscape and recreational 

purposes. Ultimately, it is planned to maintain low 

vegetation (without trees and shrubs) on the spoil 

heap. Currently, actions are being undertaken here to 

profile the terrain and establish vegetation cover.  The 

location of the experimantal plot was selected on the 

non-reclined part of the heap. It will allow comparison 

of the effects of current reclamation methods with the 

techniques developed within the REECOL project.   
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Study Area Country Description of Site Reason for Selection 

Velenje 

mining area 

Slovenia Area of subsidence between lakes 

(PSU) above Pit Pesje, where 

remediation is carried out by pre-filling 

the terrain and filling in the resulting 

subsidence by incorporating the by-

products of electricity production in 

nearby thermal power plant. 

Observation of the terrain, which is subject to a major 

change in the relief of the terrain in the form of 

subsidence and where in some parts temporary 

technical and biological (short-term greening of 

surfaces by sowing vegetation to prevent dust, better 

appearance and use for agriculture) rehabilitation is 

carried out allows monitoring and observation 

temporary recultivation and comparison with already 

rehabilitated PV (post)mining area. Over time, new 

animal and plant habitats have been established in the 

(mining) lakes and the surrounding area, all within the 

mining area, which must be preserved, both during 

mining, during the implementation of remedial works, 

and after the remediation has been completed. It will 

also contribute to more optimal planning of the final 

technical and biological remediation and forecasting of 

the situation after the completion of coal mining and 

the final technical and biological remediation. 

Radovesice 

dump/Strimice 

dump 

Czech 

Republic 

Radovesice/StŚimice spoil heap 

complex 

The Radovesice - StŚimice spoil heaps complex was 

selected as the main case study area. From the point 

of view of geology and pedology, most of the soil types 

of the Most Basin are represented here, reclamation 

additives were significantly used here, and the most 

important areas left to natural succession are located 

here. 6 long-term monitored experimental areas were 

established on these spoil heaps. On the Radovesice 

spoil heap there are 4 experimental areas and on the 

StŚimice spoil heap there are 2 experimental areas. 

Konin Brown 

Coal Mine 

Poland J·Ŧwin II B open-pit mine, internal 

dump 

Post-mining area intended for agricultural reclamation, 

allowing comparison with other planned reclamation 

activities within the REECOL project (areas planned for 

research under WP4 can be compared with those 

carrying out planned reclamation activities by ZE PAK 

S.A.). The area after the technical phase of 

reclamation, before the biological phase, exhibits low 

biological activity initially determined. 

Mazingarbe France A former coal mining site with a 60-

meter high dump composed of black 

shales, covering 7.3 hectares. The 

site also includes two main parcels: 

the "west" settling basin and the 

"north" tailings pond. Areas are 

undergoing natural and managed 

reclamation efforts. 

The site represents significant historical industrial 

activities, with extensive reclamation efforts making it a 

prime example of post-mining land transformation. The 

reclamation efforts involve managing contamination, 

invasive species, and integrating the area into an 

urban green belt with recreational uses. 

The selected case study areas provide a diverse and comprehensive foundation for the REECOL project's 

research and development efforts. Each site offers unique characteristics and challenges that are critical for 

testing and refining reclamation and monitoring solutions. By addressing various aspects of post-mining 

reclamation, such as land use planning, ecological restoration, and socio-economic impacts, the project aims to 

generate robust and transferable insights that can inform future reclamation efforts across Europe. 

Each of these selected case study areas is described in detail in the following chapters, where their specific 

conditions, challenges, and the reclamation approaches being tested are elaborated. This detailed examination 

will contribute to a deeper understanding of effective strategies for post-mining land reclamation and sustainable 

development. 
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3. Description of Selected Study Areas 

3.1. The Amyntaion and Ptolemais lignite mining areas of PPC, Greece 

3.1.1. Current State 

Location and Extent 

Study area of Amyntaion lignite mines 

Amyntaion Lignite Field is located in Florina Prefecture in Western Macedonia, North Greece. The area within the 

environmental permitting limits is 61.83 km2. Figure 1 presents the plan of the Amyntaion area mines in the 

Amyntaion flood plain, extending from SW to the NE along the four natural lakes shown in the figure. The 

piezometric regime of the flood plain practically reaches ground level and has a very mild inclination from SW 

(Cheimaditida and Zazari lakes at elevation ca. +595) towards the NE (Petron Lake at elevation ca. +570) over 

about 15 km.  

 

Figure 1. The location of Amyntaion mines (Anargyroi, Amyntaion, Lakkia) within the environmental  
permitting limits (Kavvadas et al., 2022). 

Study area of Ptolemais lignite mines  

The Ptolemais mining area is in the Kozani Province of the Western Macedonia Region, northern Greece. It is 

a complex of lignite surface mines, covering an area of 148 km2 within the Environmental Permitting Limits 

(Figure 2). 
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Figure 2. Location map of the Ptolemais mining area (June 2023)  
(map in Greek Geodetic Reference System ï GGRS87) 

Current Status 

Study area of Amyntaion lignite mines 

In the Amyntaion area, three surface lignite mines have been exploited by Public Power Corporation (PPC) in the 

last 35 years: (a) the Anargyroi mine between 1984 and 2010, with 49 million tons of lignite production and 173 

million m3 total excavations, (b) the Amyntaion mine between 1989 and 2020, with 179 million tons of lignite 

production and 1595 million m3 total excavations, and c) the smaller, but higher quality Lakkia mine, between 

2013 and 2021, with 4 million tons of lignite production and 49 million m3 total excavations. A total of 232 million 

tons of lignite has been mined in the Amyntaion area, with total excavations of 1817 m3 and an overall stripping 

ratio (steriles to lignite) of 7 m3 per ton of lignite.  

Figure 1 shows the current conditions with the spatial configuration of the waste dumps (inside and outside). 

Inside dumping was conducted mainly with spreaders (continuous surface mining) and, in some cases, with 

trucks and loaders (non-continuous surface mining). The internal waste dumps are estimated at å 725 million m3. 

Currently, the region's economy depends on agriculture and energy fuel reserves. Figure 3 presents the current 

condition of the Amyntaion mining area, where the already reclaimed forest and cultivated areas are depicted, as 

well as the graded areas which are intended to host photovoltaic parks. The land use map regards the area of 

45.18 km2 where the mining operations were taken place. 
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Figure 3. Allocation map of the existing land uses in the Amyntaion mining area (Technical Report of PPC, 2024) 

Study area of Ptolemais lignite mines  

In Ptolemais region, the lignite mines of Public Power Corporation (PPC) have been developing for the last 65 

years, since 1957. During this period, a total of 1.5 billion tons of lignite have been extracted, with total 

excavations of 6.9 billion m3, while the lignite production in 2022 was 10.49 Mt, with excavations of 47.95 million 

m3 and a stripping ratio of 3.74 m3/t (Public Power Corporation, 2021). The Ptolemais area is constituted by a 

complex of mines which some of them are not anymore in operation (Komanos, North Field, Main Field, Kardia). 

Currently, the Mavropigi and South Field mines are in operation, and according to the current planning, the 

exploitation of the two mines will be completed in 2026 (Figure 2). Figure 4 depicts the current conditions 

regarding the already reclaimed areas within the environmental permitting limits and the existing land uses in the 

broader area of the Ptolemais mines.  
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Figure 4. Current land use allocation map in the Ptolemais lignite mines and the surrounding region until 01/06/2023 
(Karalidis et al. 2024). 

Degradation Status 

Study area of Amyntaion lignite mines 

Figure 5 shows the elevation distribution in the mining area and the internal and external spoil dumping areas 

through the hillshade effect. The brown (higher elevation) area in the south is the external spoil dumping site. The 

bluish color shows the deeper part of the present Amyntaion mine where the pit lake has been developed until 

434 m (June 2024). 
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Figure 5. Digital Elevation Model (December 2021) of the Amyntaion mining area, showing  
the three main mines (Anargyroi, Amyntaion and Lakkia). (Kavvadas et al., 2022) 

Elevations are shown in hillshade effect. 

LANDSCAPE INDICATORS  

Figure 6 presents the distribution map of NDVI for August 2018 within the environmental permitting limits of the 

Amyntaion mining area, which was conducted in the context of the study of the dewatering measures of the 

Amyntaion mine and environmental impacts assessment on the water system for the year 2022. The NDVI 

ranges between 1 and -1, while the zero values show the threshold of vegetation appearance, and the values 

close to 1 show the appearance of younger and healthy vegetation. 
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Figure 6. NDVI distribution map within the environmental permitting limit of the Amyntaion mining area (PPC, 2022) 

Study area of Ptolemais lignite mines 

The mines are surrounded by the Vermion, Askion, and Skopos mountains (Figure 7), within a complex 

meandering stream network. Rainwater flows into the Soulou River and discharges into Vegoritis Lake, the final 

receiving body of the surface runoff of the closed hydrological Ptolemais Basin (Dimitrakopoulos D & Grigorakou 

E, 2004; Louloudis, 1991) north of the research area. The Soulou River constitutes the primary water discharge, 

which makes monitoring and evaluating water quality a priority to protect the natural lake. 
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Figure 7. Digital Elevation Model of the Ptolemais mining area (Louloudis et al., 2023) 

LANDSCAPE INDICATORS 

In the research paper of Louloudis et al. 2023, several spectral and landscape indicators were investigated in the 

framework of water management towards an effective strategic planning in the coal phase-out era for the 

Ptolemais study area. The distribution maps of some selected indicators within the boundary of mine activities and 

the surroundings are presented and described in the following lines. The selected indicators are: Topographic 

Wetness Index (TWI), the Stream Power Index (SPI), the Slope Length and Steepness Factor (LS), the 

Normalized Difference Vegetation Index (NDVI), the Normalized Difference Water Index (NDWI), the Modified 

Normalized Difference Water Index (MNDWI), the Land Surface Temperature (LST) and the Soil Moisture Index 

(SMI). The description of the indicators in the Ptolemais area is analytically presented in the research study of 

Louloudis et al. 2023.  

Figure 8 and Figure 9 present the distribution of the topographic wetness index and stream power index 

respectively. As it can be seen from the maps, there are small areas inside the mine boundary where water flow is 

concentrated. The spatial distribution of the SPI shows high values in the northeast and south-southwest areas of 

mining activity, where the water runoff and overland flow of the Vermion, Askion, and Skopos Mts. are active.  
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Figure 8. Spatial distribution of TWI with the combinations of two DEMs in 2022 where drainage networks  
are shown in red colour, (Ptolemais Basin, northern Greece). (Louloudis et al. 2023 

The area of mining activities is indicated in black) 

 

Figure 9. Spatial distribution of SPI with the combinations of two DEMs in 2022 where the high velocity of the streams is 
presented with red values (Ptolemais Basin, northern Greece). (Louloudis et al. 2023) 

The area of mining activities is highlighted in black  

Figures 10, 11A and 11B present the distribution maps of NDVI, NDWI and MNDWI where the maximum 

vegetative coverage is presented. Typically, high NDVI values illustrate younger and more healthy vegetation, 

while low values correspond to a lack of vegetation. According to Figure 10, the area of the outside waste 

dumping, i.e. the northern of the South Field Lignite mine, has a vegetative cover due to the mine restoration 

activities. Strong evidence of young and healthy vegetation also appears in the cultivated agricultural land, as 
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shown in the southern area of the South Lignite Mine. The NDWI of Figure 11A shows the water features which 

are accumulated in locations with a high potential for inundation, while Figure 11B shows an improved NDWI, 

without noise from the urban areas. 

 
Figure 10. Spatial distribution of NDVI in July 2022 (Ptolemais Basin, northern Greece). (Louloudis et al. 2023) 

Higher values of NDVI suggest healthy and dense vegetation while lower values non-vegetated-surfaces  

 

Figure 11. Spatial distribution map of NDWI (A) and MNDWI (B); indices ranging from + 1 to ī1 recorded  
in December 2021 (Ptolemais Basin, northern Greece). (Louloudis et al. 2023) 

Water features are represented by dark blue colour. The area of mining  
activities is outlined as black line  
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Φ  

Figure 11 cont. Spatial distribution map of NDWI (A) and MNDWI (B); indices ranging from + 1 to ī1 recorded  
in December 2021 (Ptolemais Basin, northern Greece). (Louloudis et al. 2023) 

Water features are represented by dark blue colour. The area of mining  
activities is outlined as black line  

Figure 12 presents the Land Surface Temperature spatial distribution map in July 2022, where high temperatures 

are observed inside the mine sites. The mean temperature value was 34 ÁC, while the temperature recorded at 

that time ranged from 9 to 45 ÁC.  

 

Figure 12. Spatial distribution of temperature in July 2022 (Ptolemais Basin, northern Greece). (Louloudis et al. 2023) 

The area of mining activities is shown  

The mapped SMI distributed values (Figure 13) illustrate spots of high soil moisture values (the blue areas), in the 

areas outside the mine, representing agricultural land cover. The area outside of the waste rock dumping, i.e., 

north of the South Lignite Field and within the boundary of mining activities, also has high soil moisture. This is 

due to small forests as land cover, which were build up over the past years of reclamation activities. 
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Figure 13. Spatial distribution of SMI in July 2022 (Ptolemais Basin, northern Greece). (Louloudis et al. 2023) 

High soil moisture values are indicated by blue colour, representing agricultural fields and forests.  
The area of mining activities is shown  

GEOTECHNICAL INDICATORS  

The slope length and steepness factor are indicators which calculate the soil erosion based on Digital Elevation 

Model (DEM). The distribution of LS values (Figure 14) for Ptolemais area indicates that water discharge is 

evident only in the mountains. At the same time, lower calculated values are scattered inside the boundary of the 

mining activity and in the agricultural area outside the mines. An important issue is the weathering intensity, which 

is more pronounced around Vermion Mtn. 

 

Figure 14. Spatial distribution of LS where high erosion is indicated by red colour  
(Ptolemais Basin, northern Greece). (Louloudis et al. 2023) 

The area of mining activities is shown in black  
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3.1.2. Future Use and Reclamation Plans 

Proposed Reclamation Schemes 

The reclamation issues that are investigated towards the closure of surface lignite mines of Ptolemais and 

Amyntaion areas in Greece, involve the following procedures as they have been planned from the Environmental 

Impact Assessment Study of Ptolemais and Amyntaion lignite mines of PPC, 2024: 

Á Prevention of access in non-authorized persons 

Á Safe decommissioning of the mining equipment.  

Á Configuration of the final excavation and dumping areas.  

Á Slope stability and prevention from slope erosion  

Á Surface runoff management 

Á Final land uses 

Á Certification of the success of mine closure  

Planned Future Uses:  

Á Planting forest trees with the aim of wood production, creation of livestock hoppers and development 

of reclaimed forest areas, in the cases of slopes of the final excavation and dumping areas.  

Á Agricultural use, in the flat or semi-flat surfaces of the final dumping areas, except from the cases that the 

approved environmental terms plan forest development. 

Á Recreation land uses in the areas of pit-lakes formation and configuration of the final pit slopes. In the 

recreational areas are included the forest areas with higher elevations which have panoramic view. 

Á Installation of several types of Renewable Energy Sources (solar, PV etc.) in the final graded areas.   

Climate Change Influence 

Based on the results of the Deliverable D 3.3, concerning the predicted changes in temperature, precipitation, 

etc., for the site, the predictive models show that average annual precipitation through the end of the century is 

expected to decrease, while the average temperature is expected to increase. Also, based on multi-model mean 

projections average under RCP scenarios, model simulations reported by IPCC (Pachauri et al. 2015) project a 

10ï15% decrease in precipitation. Projected changes in the climate system are also reported in Politi et al. 2022, 

where surface temperature is projected to rise approximately 2oC and 3oC under scenario RCP4.5 and RCP8.5, 

respectively, for the Region of Western Macedonia. Also, precipitation is projected to decrease approximately 20% 

and 30% under scenario RCP4.5 and RCP8.5, respectively. 

3.2. The mining areas of PGG, Poland 

3.2.1. Current State 

The mining areas of PGG cover 603 square kilometers and are located in 42 communes in the Silesian region 

and 3 communes in the Mağopolska region. A long-term strategy assumes closing all the mines belonging to PGG 

by 2049. This process will lead to the appearance on the real estate market of areas with high redevelopment 

potential. Currently, 15 active mining plants cover about 700 hectares, most of which are located in urban areas. 

After the closure and removal of unnecessary infrastructure, most of these areas will be suitable for industrial and 

residential redevelopment. Post-mining land use planning should be performed as early as possible to choose 

appropriate reclamation activities. Despite the high redevelopment potential, due to the large supply, most post-

mining areas will not be reused in the near future. On post-mining terrains that have not been revitalized, the 

spread of invasive plants and dense tree cover development are observed. These processes decrease the 

economic value of post-mining areas. Coal mining waste dumps are also sites of high scenic value. To protect 

these values, biological reclamation involves the development and maintenance of low grassy vegetation. 

Analyses carried out within the framework of Task 3.2 have shown that the SoŜnica heap area has high potential 

for economic reuse. Due to the continuous waste storage process within the heap managed by PGG, it is 

currently not possible to set there experimental plots. 
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 At present, arrangements are being made with the city of Gliwice to explore the possibility of implementing the 

reclamation methods developed within the framework of the REECOL  project.  The city of Gliwice is owner of the 

section of the heap where the deposition process has already ended.  

For this reason, the experimental plot for testing new methods of greening post-mining areas was located within 

the P·ğnoc Waste Heap.  This area is used to accommodate waste from the Jankowice mine, which is scheduled 

for closure in 2049.  

Location and Extent 

The coal deposit of the KWK ROW Ruch Jankowice mine is located in the southwestern part of the Upper 

Silesian Coal Basin, within the Chwağowicka basin. The coal deposit ñJankowiceò is located within the Silesian 

province, on the territory of the following cities and municipalities: the city of Rybnik (districts: Boguszowice, 

Popiel·w), the municipality of świerklany (villages: Jankowice, świerklany G·rne and Dolne), and the municipality 

of Marklowice (village: Marklowice). The P·ğnoc Waste Heap has areas of about 56 ha.   

 

Figure 15. Location of waste heap, Jankowice Coal Mine 

Historical Mining Activities 

Operational resources in the entire deposit, as of December 31, 2022, amount to approximately 87.16 million 

tons. The mine is expected to start a new exploitation at the end of February. It is predicted that mining impacts 

from category I to III of the mining area will appear on the surface.  Due to the nearing capacity limits of mining 

waste disposal sites, KWK ROW Ruch Jankowice is considering the possibility of expanding the P·ğnoc Waste 

Heap area to include sludge tailing. 

Current Status 

Currently, the storage of mining waste at the P·ğnoc Waste Heap  is conducted due to the Decision of the Mayor 

of Rybnik No. Ek-I.6233.9.2020 dated 30.06.2017, amended by the Decision of the Mayor of Rybnik EK-

I.6233.12.2020 dated 15.04.2020. The site selected for of the experimental plot is located within the part of the 

heap on which the waste disposal process has been completed.   The target relief has been formed, and most of 

the slopes are already covered with vegetation. The experimental plot will be located on flat top of the heap, 

where biological reclamation activites connected to the restoration of soil substrate and vegetation development 

has not yet been carried out. The current relief of  P·ğnoc Waste Heap is presented on the figure below.   
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Figure 16. Current relief of  P·ğnoc Waste Heap 

Degradation Status:  

Risk of thermal processes 

Thermal condition monitoring and soil compaction observation have been conducted since September 2022. 

Condition of the site has been assessed as satisfactory and without concerns (report from March 2024). The 

average soil compaction index Is ranges between 0.96 and 0.99, which is consistent with the index value 

specified in the construction project and building permit.The soil compaction of over 0.95 IS indicates a low risk of 

thermal processes initiating within the heap (see Deliverable 3.1). 

Slop stability 

The Jankowice Waste Heap is distinguished by a considerable proportion of low-slope areas. The distribution of 

flat areas across the heap is as follows: 

Á Slopes with gradients less than 5Á: 32.7% of the heap's area 

Á Slopes with gradients between 5Á and 15Á: 15.2% of the heap's area 

The terrain  with slopes less than 5Á, is primarily located on the tops of the waste heap. Formed slopes with 

degrees between 15Á and 26Á cover 41.5% of the heap's area. An exemplary visualization of the degradation of 

the site in terms of potencial to stability loss can be seen in the table and figure below. The figure illustrates how 

different slope classes contribute to the overall morphology and degradation of the Jankowice Waste Heap. 

Table 2. Participation of degree of land degradation in terms of potential stability loss 

Degree of land degradation Treshold value 
Participation [%] 

P·ğnoc Waste Heap 

high degradation  AS > 34Á (67,45%) 4,4 

midle degradation  AS 26Á-34Á (48,8%) 6,2 

light degradation  AS 15Á -26Á ( 26,79%) 41,5 

no degradation AS 5Á-15Á 15,2 

reference status  
(aim of rehabilitation)  

AS < 5Á (5.23%) 32,7 
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Figure 17. Participation of degree of land degradation in terms of potential stability loss 

Condition for  plant growth    

The degree of site degradation was assessed on the basis of the NDVI indicator. In the case of the Waste Heap 

Jankowice Waste Heap , there are clearly visible areas with no vegetation and areas with only residual vegetation 

cover. Areas classified as high and medium degraded occupy over 55% of its area.. Index values above 0.4 were 

identified only on slopes covered with low vegetation, with the highest achieved in areas with trees growing at the 

base of the heap.  

Table 3. Participation of degree of land degradation in terms of inappropriate condition for plant growth on analysed 

waste heaps as a result of NDVI indicator analysis 

Degree of land degradation: 
Threshold 
value 

% of area in 
category 

P·ğnoc Waste Heap 

high degradation <0.05 2,3% 

medium degradation <0.4 54,6% 

light degradation <0.6 31,6% 

reference status (aim of rehabilitation) >0.6 11,5% 

average value for area : 0.34 
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Figure 18. NDVI Indicator, P·ğnoc Waste Heap (27.07.2023) 

A dedicated flight was carried out with a specialist drone equipped with a set of multispectral cameras (see Fig. 

19) to precisely determine the value of the NDVI index, Fig. 20. The obtained images provided insight into the 

initial state of the study area, prior to the reclamation of the selected site for testing new technologies. 

North view of the planned reclamation area  is see on Fig. 19 (visible light camera) and Fig. 20 (NDVI index). 

 

Figure 19. North view (1) of the planned reclamation area (visible light camera) 
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Figure 20. North view (1) of the planned reclamation area (actual value of NDVI index) 

Northwest view of the planned reclamation area  is see on Fig. 21 (visible light camera) and Fig. 22 (NDVI index). 

 

Figure 21. Northwest view (2) of the planned reclamation area (visible light camera) 




















































































