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Abstract       Current paper aims to address specific aspects of restoration of 
the land occupied by waste heaps in different parts of the world. in the first 
part are presented specific aspects for Europe. Are presented the cases of 
dumps of coal mines in Germany and Poland, and also the case of tailing 
dams from Great Britain. Also are presented the aspects of restoration of 
areas that are subject to erosion from Italy. In the next part of paper, are 
presented some aspects of restoration of waste dumps from United States of 
America with emphasis on environmental restoration of contaminated sites 
from arid and semi-arid areas. Also are dealt aspects of research on waste 
dumps from far East, Oceania and Africa. In the last part of paper are 
presented aspects refers to measuring the succes of renaturation at 
worldwide level in specific literature.   
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Mining activity, an important branch of 

industry produces by its specific terms, as says 

FODOR D. (2006) multiple and varied adverse effects 

on the environment, on the atmosphere, lithosphere, 

hydrosphere and  implicit biosphere level. The same 

author states that negative effects arise through 

changes in the relief, manifested by landscape 

degradation and displacement of households and 

industrial objectives from exploiting areas and through 

the occupation of large areas of land for the 

exploitation activities, waste dumps, tailing dumps, 

areas for minerals storage, industrial instalations, 

roadways etc. surfaces which are thus, totally unusable 

for other purposes for a long time.  

In the paper “Evaluarea impactului asupra 

mediului generat de haldele de steril (Studiu de Caz: 

Mina de Cărbune Lupeni, Valea Jiului)” ("The 

evaluation of impact generated by waste dumps on the 

environment (Case study: Coal mine Lupeni, Jiu 

Valley)") the authors, Georgiana Ioana IRIMIA, 

MUNTEAN L., Dana MALSCHI (2011) say that the 

damage of environmental components due to different 

activities within this industry leads to an ecological 

imbalance that affects the lives of all living organisms. 

Consequently, in their view, finding ways to prevent 

and reduce the impact of mining activities on the 

environment needs to be a priority in this industry. 

Land degradation, by vertical and horizontal 

movements, sliding of dumps and tailings dams are 

other negative effects that may result from a 

irresponsible mining activity and which through 

chemical pollution to the soil, can affect for many 

years properties fertile thereof (Fodor D., 2006). 

At the hydrosphere level, the negative effects 

are felt by the pollution of flowing surface water and 

groundwater, as well by the hydrodynamic imbalance 

of groundwater. At the same time, noise, vibration and 

scattered radiation in the environment, can have a 

strong adverse action. All these adversely affect flora 

and fauna in the area, affect the biodiversity and in 

some case waste dumps are subject of biocenogenesis. 

 Although the negative effects of mining to 

date are important and undeniable, this industry has at 

its disposal many possibilities to minimize the negative 

impacts on the environment and moreover, the 

reconstruction of affected areas to qualitative 

parameters even superior that the original [5]. 

  Any mining activity carried out in an area has 

socio-economic impacts on the community, by 

attracting local labor force. This leads to increasing 

living standards of local people involved in these 

activities, but on the other hand leads to an increase in 

prices locally. The difficult conditions of work for 

mining on underground, due to specific 

hydrogeological conditions (water reservoirs, 

underground), presents a particular risk;  may occur 

undesirable work accidents which affect equally the 

workers directly involved and their families and the 

entire community. Cessation of mining activity 

produces a degradation of the area under different 

aspects: firstly economic and social, and visual, 

ecological, hydrological, geomorphological etc. [12]. 

Over time it has developed a close 

competition between the interests of administrative, 

economic, social and policy related to the development 

of deposits of useful minerals and the public interest 

and even private, which refers to optimal use of 
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environmental resources (landscape, territory, system 

of surface and underground waters, atmosphere etc.) 

[4]. 

Therefore it is imperative to stabilize waste 

dumps resulting from mining activities and their 

ecological reconstruction, both during mining and 

especially after its conclusion. 
  

Matherial and Method 
 

The main method used for substantiate and 

achievement of this study was the bibliographical 

research and documentation in order to study, to know 

and to present aspects of researches on waste dumps 

restoration of the main areas of the globe and with a 

geographical dispersion as large as possible. 

 The materials used are represented by the 

international databases, studies, articles and books 

from specific literature, studied to achieve the proposed 

objectives, the results of this survey being presented on 

below. 

 

Results 
 

The results of bibliographical research 

conducted are structured on continents and are 

presented geographical grouped as follows.  

 

 

 

Restoration of tailing dumps in Europe 

 

Being on the first place in the production and 

reserves of lignite in the world, Germany, has on the 

Rhine Valley coal reserves estimated at about 50 

billion tonnes.  On exploitation with decopertation are 

move the topsoil from agricultural and forest lands on 

the deep of 300 m. The waste dumps from Rhine 

Valley are different that the tailing dumps from cooper 

ore exploitation (as in Moldova Noua, Romania), 

because the waste dumps resulted from coal mine 

exploatation have loess in their composition, having a 

good capacity for water retention and a high level of 

nutritive substances. The machineries move the soil 

and the rocks and from here are resulting a soil-loess 

mixture, favorable for plants and which is stored 

separately [1]. 

In the paper "Valuing post-mining landscapes 

using an ecosystem services approach - An example 

from Germany, Ecological Indicators" Larondelle N. 

and Haase Dagmar are demonstrating that the nature or 

ecosystems restoration which existed on rural 

landscapes before mining activity is not possible; 

instead can pe identificated future solutions for land 

using, for offering places to live, to produce aliments 

and to provide recreational areas (Fig. 1) or forest areas 

that can fight against climate change and against the 

increase of temperature (Fig. 2), a top priority  for 

regional planning management from Germany lands 

[8].

  

 

 
Fig. 1 Recreational area in Landschaftspark Duisburg-Nord, former industrial area in Ruhr Area (Ruhrgebiet) 

in North Rhine-Westphalia, Germany (Foto: Cântar Ilie-Cosmin, 2016) 

 
In the same paper the authors say that, in 

comparison with the lands from before the mining 

activity and in comparison with the lands from '90, the 

models for using the land in 2006 were strongly 

influenced by the processes of recultivation and 

renaturation [8]. 
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Fig. 2 Mixed forest and grassland on Rungenberg coal waste dump in Gelsenkirchen, Ruhr Area (Ruhrgebiet) 

in North Rhine-Westphalia, Germany (Foto: Cântar Ilie-Cosmin, 2016) 

 

The research conducte on waste dumps from 

loess in Germany, shown that Alnus incana (grey 

alder), Alnus glutinosa (black alder), Sorbus intermedia 

(Swedish whitebeam), Populus canescens (grey 

poplar), Populus tremula (aspen), Populus alba (white 

poplar) gave good results when in the planting holes 

was introduced soil in small quantities that caused an 

increase of 50% for plants [1]. 

The restoration of the surface mining 

landscape requires the creation and/or re-creation of 

ecosystems. In Lusatia (eastern Germany), large-scale 

mining operations of lignite generates large dumps 

surfaces from acid and phytotoxic substrates. The 

measures for amelioration and restoration were 

developed and applied on these substrates begining 

with 1950 [6]. The rooting system of trees and the 

development of mycorrhiza on the waste dumps from 

Lusatia are evidently different that what we know from 

unexploited areas, which apparently is due to the 

enormous heterogeneity at small scale of chemical soil 

conditions. On the other hand, the forest growing on 

these mining lands is not weak developed - at least in 

the early stages of development. Also cyclicality of 

organic matter is influenced by organic carbon 

fractions which is unique to these sites. To better 

understand the cause-effect relationships in such 

extreme conditions, well-designed studies should be 

conducted in this regard [6]. 

Regarding the measures to restore the surface 

exploitation and waste dumps of coal from the districts 

of Zwickau and Lugau/Oelsnitz in Saxony (Germany), 

research conducted after several decades of restoration, 

showed that a simple revegetation of the surface of 

dump can help against erosion, but can not prevent the 

generation of acid drainage, due to continous 

penetration of water and oxygen into the dump. Not 

fully produce a natural formation of soil to cover the 

dumps; therefore, it is necessary to cover with the 

additional material (partially compacted) [16]. 

In Poland are exploiting 300 million tons coal 

annually, of which 52% in open pit-surface. It is 

estimated that it will be exploited an apen area of 

66,000 ha. However, re-cultivation is "hectare after 

hectare", each degraded surface, being quickly given to 

agriculture [1]. 

Studying specific literature,  we see that in 

England there are concerns for studies and solutions for 

restoring mining dumps, but there is no interest for 

valuation the mining dumps on large areas [1]. 

In his approaches on revegetation and 

valorisation of waste metal mining in the UK, Tordoff 

et al, says that revegetation offers the best way to 

stabilize waste dumps and tailings ponds and is the 

only method capable of healing the visuals scars. 

Thorough planning is essential for restoration the 

successful vegetation, including physical and chemical 

analysis, biological analysis and field tests. However, 

in the case of highly toxic waste dumps must be used 

two alternative questions: whether the waste should be 

direct seeded with tolerant varieties or should be used a 

coating system and then seeding with a mixture of 

agricultural plants [15]. 

Erosion in Italy, prompted ERA et al. to study 

the reclamation of contaminated sites, quarries, mines 

and landfills, using herbaceous species with deep-

rooting system. Using perennial herbaceous species 

with deep-rooting system, allow to counteract the 

erosion and renaturalising areas where climatic 

conditions were considered prohibitive for vegetation 

development until a few years ago: infertile land, 

altered or cracked rock, treated soils, contaminated 

waste dumps, hydrocarbons and metals . Thus use of 

these plants, looks promising for environmental 
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cleanup of contaminated sites and abandoned landfills 

[2]. 

 

Restoration of tailing dumps in U.S. 

 

In the United States, although annual are 

degraded large areas of land, until the years 1968-1970 

there were concerns regarding the re-cultivation. 

Overall, the US seeks re-cultivation with minimum 

investment for dumps to be planted with forests or 

transformed into pastures and meadows [1]. 

Studying peer reviewed articles and books 

found in the databases Web of Science and Agricola 

and publications available through the Department of 

Agriculture, US Environmental Protection Agency and 

the United Nations Environment, MENDEZ, M. AND 

MAIER, M ., say that phytostabilization of mine 

tailings in arid and semiarid regions has promising 

potential. Studies have indicated that plant 

establishment on mine tailings is possible, and when 

successful, helps to reduce erosion processes and 

enhance soil formation properties. Although it may not 

be possible to create an ecosystem equivalent to the 

surrounding uncontaminated area, successful 

phytostabilization can create a self-sustaining 

biological cap with an attendant ecosystem that more 

closely resembles a healthy soilplant environment [10]. 

 

Restoration of tailing dumps in the Far East 

 

In the paper "Evaluating and modeling 

ecosystem service loss of coal mining: A case study of 

Mentougou district of Beijing, China", the authors 

calculated that, during the exploitation, loss of 

ecosystem services resulting from the exploration of 

coal resources mentioned above are approximately 

2001 millions of dollars [3].  

On the sterile from the mine located on the 

north of Guangdong province in southern China, Z.H. 

Ye et al. studied the assessment of the major 

constraints for revegetation of tailings dumps resulted 

from lead/zinc exploitation. The results of this study 

suggest that constraints on plant growth on the tailings 

dumps from the mines of lead/zinc can be easily 

quantified. At Lechang, high concentrations of Pb 

appear to restrict plant growth, characterized by the 

content of diethylene–tetramine–pentaacetic acid 

(DTPA)-extractable metal concentrations of lead. 

However, salinity may also be a problem, together with 

the lack of phosphorus and azote. The silty and sandy 

texture of tailings and the lack of organic matter is also 

likely to restrict root growth and impose susceptibility 

to wind and water erosion [18] 

In order to achieve a self-sustainable 

vegetation on toxic-metal mined lands, it is essential to 

choose plant materials which are tolerant to the specific 

metals, as well as tolerant to drought and the lack of 

nutrients. Adding organic amendment is essential to 

facilitate the establishment and colonization of these 

„„pioneer plants‟‟. They can eventually modify the 

man-made habitat and render it more suitable for 

subsequent plant communities. Planting of different 

grass species, rotating with legumes and native species 

will be able to restore soil fertility and accelerate 

ecological succession. The use of hyperaccumulator 

plants seems to be only effective for cleaning up soils 

containing light to moderate toxic metal concentration 

[17]. 

A field survey of metal concentrations and 

arbuscular mycorrhizal (AM) components of plants 

growing on five mining sites was conducted in 

Chenzhou City, Hunan Province, Southern China and a 

control site in Hong Kong, research conducted by 

Leung, Yo and Wong. Significant differences were 

observed in the average concentrations of total heavy 

metals (Pb, Zn, Cu, Cd) and one metalloid (As) in 

contaminated soils compared with the control site. 

Gramineae and Compositae were the dominant plant 

families growing on mine tailings. Fungal colonization 

with arbuscular mycorrhizal was detected in most of 

the plants [9]. 

 

Restoration of tailing dumps in Oceania 

 

In studies done in New Zealand, plant 

diversity was similar between the scrubs unaffected by 

mining and direct transfer after one year, with about 20 

species in each of the two cases, even if is not the same 

species in each case. Plant diversity was similar 

between the undisturbed scrub and direct transfer after 

a year, with about 20 species in each, although not all 

the same species in each. Plant diversity on mixed 

materials was low (about six species) and found as 

isolated remnant patches of vegetation or sparse new 

seedlings. Only a few small moss plants colonised the 

sandstone. Direct transfer had significantly more dead 

vegetation than any of the other treatments. This plant 

dieback is not necessarily all negative because it 

represents a recycling of nutrients and serves as a 

habitat and food source for invertebrates [13].  

Monitoring invertebrate populations using 

Malaise and pitfall traps in the summer restoration 

showed similarities in species richness between direct 

transfer (transfer) and undisturbed vegetation (control), 

which were significantly different from both the mixed 

materials (mixed) and overburden sandstone (bare). 

There were as many species of craneflies (Tipulidae) in 

the direct transfer as in the undisturbed control 

vegetation. Although there were slightly less species of 

beetles (Coleoptera), moths (Lepidoptera) and parasitic 

bristle-flies (Tachinidae) in the direct transfer, the 

differences were not statistically different [13].  

 

Restoration of tailing dumps in Africa  

 

MULIZANE et al, tested two species of 

indigenous trees (Acacia polyacantha and Bauhinia 

thonningii) and two exotic (Acacia saligna and 
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Eucalyptus grandis) for their potential use in the 

restoration of a waste dumps from the gold mine 

Shamva from Zimbabwe. They show that indigenous 

tree species behave favorably than exotic species, both 

in terms of survival and growth performance and can 

therefore be used in the restoration of waste dumps 

[11]. 

At worldwide level, the Society of Ecological 

Restoration International (SER) (2004) produced a 

Primer that provides a list of nine ecosystem attributes 

as a guideline for measuring restoration success. They 

suggested that a restored ecosystem should have the 

following attributes: (1) similar diversity and 

community structure in comparison with reference 

sites; (2) presence of indigenous species; (3) presence 

of functional groups necessary for long-term stability; 

(4) capacity of the physical environment to sustain 

reproducing populations; (5) normal functioning; (6) 

integration with the landscape; (7) elimination of 

potential threats; (8) resilience to natural disturbances; 

and (9) selfsustainability [14]. 

All studies evaluated at least the recovery of 

vegetation structure or diversity after restoration (Table 

1), in part, because laws requiring restoration always 

include vegetation monitoring (RUIZ-JAEN MARIA 

C., AIDE M. 2005, quoting ALLEN, T. 1992). Another 

reason why vegetation characteristics are always 

included is that it is assumed that the recovery of fauna 

and ecological processes will follow the establishment 

of vegetation (RUIZ-JAEN MARIA C., AIDE M. 

2005, quoting TOTH et al. 1995; YOUNG 2000 ). For 

example, there is a strong correlation between 

vegetation structure (e.g., height, foliage layers, and 

basal area) and the recovery of birds (RUIZ-JAEN 

MARIA C., AIDE M. 2005 quoting TILGHMAN 

1987; GEORGE & ZACK 2001). Invertebrates are 

often included in the studies because they represent 

many different functional groups (e.g., pollinators and 

decomposers) ( RUIZ-JAEN MARIA C., AIDE M. 

2005, quoting HOLL 1995, MAJER 1997, 

LONGCORE 2003) and because they play a critical 

role in nutrient cycling (RUIZ-JAEN MARIA C., 

AIDE M. 2005, quoting TIAN et al. 1997).  

Vertebrates were included when wildlife recovery was 

the major motivation of the restoration project (RUIZ-

JAEN MARIA C., AIDE M. 2005, quoting GEORGE 

& ZACK 2001, MORRISON 2002, NICHOLS & 

NICHOLS 2003). Furthermore, 

vertebrates are more frequently studied than plants or 

invertebrates in conservation biology projects, 

reflecting differences in motives and funding sources 

(RUIZ-JAEN MARIA C., AIDE M. 2005, quoting 

CLARK & MAY 2002).  

Ecological processes are rarely measured because they 

are slower to recover in comparison with diversity or 

vegetation structure (RUIZ-JAEN MARIA C., AIDE 

M. 2005, quoting CHAMBERS et al. 1994, 

KINDSCHER & TIESZEN 1998, MORGAN & 

SCURT 2002). For example, the recovery of soils after 

mining requires long-term monitoring (e.g., more than 

15 years) to achieve values similar to those of 

reference sites (RUIZ-JAEN MARIA C.,  AIDE M. 

2005, quoting ALLEN 1993, CHAMBERS et al. 1994, 

CRAFT et al. 2002). 

 

Conclusions 
 

 From some research conducted in Germany, 

results that the nature or ecosystems restoration which 

existed on rural landscapes before mining activity is 

not possible; instead can pe identificated future 

solutions for land using, for offering places to live, to 

produce aliments and to provide recreational areas or 

forest areas that can fight against climate change and 

against the increase of temperature. 

 In Poland are exploiting 300 million tons coal 

annually, of which 52% in open pit-surface. It is 

estimated that it will be exploited an apen area of 

66,000 ha. However, re-cultivation is "hectare after 

hectare", each degraded surface, being quickly given to 

agriculture. 

In his approaches on revegetation and 

valorisation of waste metal mining in the UK, Tordoff 

et al, says that revegetation offers the best way to 

stabilize waste dumps and tailings ponds and is the 

only method capable of healing the visuals scars. 

In the United States, although annual are 

degraded large areas of land, until the years 1968-1970 

there were concerns regarding the re-cultivation. 

Overall, the US seeks re-cultivation with minimum 

investment for dumps to be planted with forests or 

transformed into pastures and meadows. 

Regarding the quantifying in money of 

ecosystem services, in the paper "Evaluating and 

modeling ecosystem service loss of coal mining: A 

case study of Mentougou district of Beijing, China", 

the authors calculated that, during the exploitation, loss 

of ecosystem services resulting from the exploration of 

coal resources mentioned above are approximately 

2001 millions of dollars. 

In terms of biodiversity, in studies done in 

New Zealand, plant diversity was similar between the 

scrubs unaffected by mining and direct transfer after 

one year, with about 20 species in each of the two 

cases, even if is not the same species in each case. 

MULIZANE et al show that indigenous tree 

species behave favorably than exotic species, both in 

terms of survival and growth performance and can 

therefore be used in the restoration of waste dumps.  
At worldwide level, the Society of Ecological 

Restoration International (SER) (2004) produced a Primer 

that provides a list of nine ecosystem attributes as a 

guideline for measuring restoration success. They 

suggested that a restored ecosystem should have the 

following attributes: (1) similar diversity and community 

structure in comparison with reference sites; (2) presence 

of indigenous species; (3) presence of functional groups 

necessary for long-term stability; (4) capacity of the 

physical environment to sustain reproducing populations; 
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(5) normal functioning; (6) integration with the landscape; 

(7) elimination of potential threats; (8) resilience to 

natural disturbances; and (9) selfsustainability. 
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