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Abstract       The restoration of the lands occupied by tailing dumps is a 
complex process that takes place over time, depending on the conditions 
provided in the field by previous actions of land stabilization, afforestation. 
The evaluation of renaturation is very important by the fact that it will result in 
an assessment of biodiversity in dumps areas, at the overground level, the 
layer of grasses, shrubs and trees and the underground level and where 
appropriate, at the aquatic level. This short review aims to present in terms of 
dimensional and by categories, the areas occupied by tailing dumps and the 
main results of the research on tailing dumps in our country. This research 
aimed renaturation of the dumps areas, by analyzing the development of 
various forest species and grasses, the microbiological characteristics of soil 
from the tailing dumps covered with vegetation and aquatic ecosystems 
installed in lakes or puddles formed in its contents between the tailing dumps.   
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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 (6), with 

establishment of tailing dumps, many dumps lands 

being subjected to the biocenogenesis.  

The release of the bicoenogenesis is usually 

naturally but biocenosis development is often slow and 

hampered by various factors such as wind erosion, rain 

erosion, contiunue works of cleaning, tailings damps 

where is necessary.  Thus the renaturation ot the tailing 

dumps have to be "helped" by human activity of 

planting in areas with taling dumps, stabilization of 

tailings, the banks and slopes. With the stabilization of 

the tailing dumps with vegetation, they are committed 

to development of biocenosis and occupation of 

territories by them both at dumps land areas and the 

soil or water level where is necessary. 

 

General aspects - definitions, concepts 
 

  Renaturation can be defined as the process 

that succeeding a return action to the nature of an 

anthropogenic area. Renaturation can be easily 

confused with reforestration, but the latter is the spark 

that will light the renaturation process that will 

continue over time. Thus renaturation include 

afforestration, reforestation and other actions, which 

are not available in reverse, because the renaturation 

may be valid in all terrestrial and aquatic ecosystems. 

In the specialized literature the term of 

renaturation occurs often used for reintegration works 

into the natural landscape of rivers and floodplains of 

rivers that have been subjected to human actions of 

drainage. Such renaturation works were carried out 

with success in the Rhine Valley. VOLK, H. (1999) 

states that improving the protective function of forests 

in flood areas is a consequence of the changes in forest 

structure that may arise renaturation measures (14). 

A concept for extending and renaturation of 

dry grassland biotope is presented by SIEREN 

Elisabeth and F.P. FISHER (2002). They use 

Coleoptera species as bioindicators for assessing the 

renaturation of grasslands (9). 

Regarding of the mining land renaturation 

WILLSCHER et al. (2010) makes a connection 

between reconstruction of the natural landscape and a 

number of measures that can help a “recycling” of 

former mining areas. Thus, in Zwickau and Lugau in 

Saxony and after the implementation of these measures 

is still possible, in his opinion, a renaturation of 

affected areas by restoring the natural landscape (15). 

The stabilization of tailing dumps as 

precursor of renaturation for the affected land by 

mining residues is also often used in practice and 

specialized literature. Stabilization, as part of 

renaturation is used in a first step, immediately 

following the storage actions of tailings dumps and 

involves the consolidation of the affected areas against 

the wind and pluvial erosion by installing artificially 

the vegetation in general and particularly the forest 

vegetation. 

Stabilization of the tailing dumps can be 

achieved mechanically, but involves higher costs than 

stabilization with vegetation and with limited prospects 

in terms of renaturation for affected land. Thus at 

Moldova Nouă, attempts in a short period of time to 

stabilize sand with protective cement plate, as is done 

on the wave road. The method was abandoned after the 
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stripping of a few hundred square meters, due to the 

lengthy process of plating but also because of the high 

cost of this work (4). Another method, remaining only 

at the experiment level for tailing dumps from 

Moldova Nouă, was an application to the soil surface 

of a semi-permeable textile canvas called for the 

specialists in demanding  "geotextile", which allowed 

penetration of rainfall into the soil, while leaving space 

for the emergence plants that were born underneath, it 

was another solution remained only at the experiment 

level (4). 

 

 Reforestration and afforestation, as 

appropriate, is, as noted above, the easiest method of 

economically and environmentally, to stabilize the 

tailing dumps. Successfully used on large areas 

affected by mining wastes can provide the 

phytoclimatic specific for the forest required for 

renaturation. 

 

Land areas occupied by tailing dumps in 

Romania 
 

Non-ferrous metal mining operations produce 

large amounts of sterile materials originating from 

factories of the preparation. Large surfaces of dumps, 

such as those from Moldova Nouă (Fig. 1) and Sasca, 

under strong winds in the area (Coşava) have a 

disastrous effect on the local population. In periods of 

the year, when the wind speed is high intensity 

tailings, the sandy-silty-clayey dust grain is high in 

real dust clouds that float over villages in the area and 

then being deposited in local farms.

 

 

 
Fig. 1 Appearance of a unstabilized taliling dumps (Photo: Cântar Ilie-Cosmin) 

 

According to the situation of occupied areas 

with tailing dumps under, presented in the research 

project ENERGOHALST (2011) undertaken by ICAS 

and in which I attended as an active member of the 

working team, the areas occupied by dumps in our 

country as presented in the following: 799 tailing 

dumps raw, resulting from mining, totaling 6900 ha; 

109 floating dumps (ponds) resulting from the 

processing of ferrous deposits with a total area of 2140 

ha. The counties most affected by tailing dumps, 

resulting from coal mining and ferrous or non-ferrous 

ores are: Gorj (4000 ha), Vâlcea (700 ha), Hunedoara 

(360 ha), Covasna (320 ha), Caras Severin (310 ha), 

Mehedinţi (260h), Alba (250 ha). Among the counties 

affected more by the presence of floating dumps, stated 

the following: Caras-Severin (456 ha), Cluj (347 ha), 

Maramureş (317 ha), Hunedoara (315 ha), Harghita 

(163 ha) , Bihor (78 ha), Suceava (54 ha), Bistrita 

Nasaud (24 ha) (16). 

In the same project is presented the situation 

of industrial waste storage in our country for the year 

2002 that the total area of 10,300 ha occupied by such 
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waste (industrial storage 687), 40% are mining storage 

with 29% tailing dumps and 11% floating dumps 

(ponds). Geographically, industrial waste storage are 

located near industrial areas, quarries, mines etc., being 

quartered mostly in the counties of Galaţi, Gorj, Arad, 

Timiş, Hunedoara, Vâlcea, Mureş, Dolj (16). 

In the mines at Moldova Nouă were studied 

flotation dumps of copper type, which occupies an area 

of about 130 ha. These have the shape of truncated 

pyramids, with a height between 20 and 22.5 m and 

contains about 30 million m
3
 of tailing sand (16). 

 In the area of Moldova Nouă town, there are 

three such dumps, divided into two groups. Group of  

Boşneag tailing dumps comprises dumps No. 1, 

inaugurated in 1965, with an area of 22.4 hectares and 

a height of 20 m and dump No.2, inaugurated in 1970, 

with an area of 19.0 ha and a height of 20 m. Danube 

Valley Group contains dump No.3, inaugurated in 

1980, with an area of 86.0 hectares and a height of 22.5 

m (16). 

 

Renaturation of land occupied by tailing 

dumps in the country 
 

As shown in previous chapters, renaturation is 

an ongoing process initiated naturally or artificially, it 

applies to the tailing dumps, where most times the 

renaturation process is started by installing vegetation. 

Installation of vegetation on tailing dumps of flotation 

as precursor of renaturation is very difficult compared 

to installing vegetation on tailing dumps from the 

exploitation of coal, where the vegetation is installed 

spontaneous even in a relatively short time. For this 

reason, the renaturation delays to appear spontaneously 

without human intervention by stabilizing tailing 

dumps with the help of vegetation in general and of 

forest vegetation in particular. 

Highly complex process, renaturation involves 

development of complex biocenosis specific for the 

biotope, both above ground level (in the herbal plants, 

shrubs or trees) and in soil or aquatic level, where is 

necessary. 

 

a.Renaturation of land occupied by tailing dumps 

  

In case of the dumps from Moldova Nouă in 

particular and those from processing ore flotation 

generally, renaturation fail to appear spontaneously 

because the accumulation of sand in dunes because of 

wind driven and permanent move of the upper horizon, 

make difficult to install the vegetation (4). 

The crops from tailing dumps from Moldova 

Nouă was made between 1988 - 1989, addressing three 

ways: planting in the ground covered with topsoil - 

with very good results, planting pits with added 

nutrient substrate - with good results but successful 

unequal depending of the species, planting sterile field 

- with little prospect at that time (4). 

At Moldova Nouă, beginning from the 

characterization in stationed relation to the concerned 

land, were established the most effective stopping 

measures in the shortest time the wind and rain process 

of erosion on slopes floating dumps and was passed to 

the rapidly execution to the required work. The main 

forest species that were grown on tailing dumps from 

Moldova Nouă and have achieved the best results in 

terms of growth and development were locust and 

oleaster. In addition to the range were introduced 

species of euroamerican poplar, american malin, limed, 

white underbrush. Testing a large number of woody 

plants led to the selection of three main forest species, 

Eleagnus angustifolia (oleaster) Robinia pseudacacia 

(black locust) and Hypophae rhamnoides (sea 

buckthorn), which created quite quickly a specific 

phyto-environment (shadows, crop residues, slowing 

down the wind, water retention etc.), favorable 

installation of many other plant species (4). 

As in Moldova Nouă, tailing dumps from Baia 

Mare, similar in terms of structure, genesis and ore 

mined, are covered by vegetation, renaturation could 

pursue such a course. The area is well covered, in the 

north of the site, riverside Săsar in addition to specific 

local vegetation (oleaster, poplar, birch) being found 

oak and black Austrian pine (Pinus nigra austriaca), 

planted decades ago to protect adjacent areas. Among 

herbaceous species introduced, the dominant species 

on the northern side is Reinutria japonica, invasive 

specie that is found, moreover, in the area, along the 

middle of the river Săsar (5). 

In perspective of tailing dumps renaturation 

from coal mines from Anina and Doman found that 

some species like Salix capraea, Acer pseudoplatanus 

(sycamore), Fraxinus ornus (manna) and Clematis 

vitalba (tendril) installs spontaneously on resurfaced 

soil layers. On the coarse material is installed 

Tussilago farfara (coltsfoot), Agrostis capilaris (grass 

field) (3 - CĂBULEA, P., 2005 citing COSTE et al., 

2001). 

Also, in the research conducted within the 

tailing dumps resulting from coal mining from Anina 

and Doman, GAICA I. and BORZA I. (2008), states 

that overloading vegetation of tailing dumps is a 

complex process, especially when the herbaceous 

and/or timber vegetation must be developed in an area 

with natural fertility reduction more or less suitable for 

plant growth and development in order to exercise 

ecoprotect and economic functions. The main 

colonizing species here are: Tussilago windbag, 

Agrostis capillaries, Salix capraea, Fraxinus ornus, 

Clematis vitalba. Phytocoenosis found on the tailing 

dumps of coal mines and their dynamics to forest 

vegetation is a model as described in the phyto-

sociological literature on agricultural land desertified. 

In the Jiu Valley, on the dumps of coal mines, 

the oak and the Turkey oak had a small percentage of 

grip (dried after the occurrence of dryness). Walnut 

and chestnut are attached properly, but are affected by 
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drought, so manna ash; honey locust has a good 

percentage for grip but increases are significantly 

lower than black locust. Poor results are obtained on 

skeletal dumps (3). 

Good results were obtained also in case of 

tailing dumps resulting from sulfur mining rom 

Călimani Mountains, using experimental blocks within 

species of Pinus cembra and Pinus mugo (1). 

Regarding the development of species of 

coarse waste from uranium ore from Ciudanoviţa 

(Caraş-Severin) showed the good development of 

ornus Fraxinus species (manna), Cotinus coggygria 

(smoke tree), Syringa vulgaris (lilac) (3 - CĂBULEA, 

P., 2005 quoting CHELU and ARSENE, 2001). 

 

b.Renaturation of aquatic areas from the tailing 

dumps 

 

There are of course cases in which 

renaturation of tailing dumps can be initiated naturally 

and otherwise than by the appearance of grass or forest 

vegetation. May be the case of the dumps flotation - 

ponds - which renaturation can begin at the edge of the 

space between dumps, or even on the dumps in the 

flooded areas by the emergence and development 

phytocoenoses and populating those puddles and areas 

adjacent to some species of mollusks, amphibians, 

reptiles etc. 

In this direction, ONCIU M. et al. (2007), in 

the paper „The study of aquatic ecosystems formed 

between the tailing dumps and their impact on 

underground water” they researched mining areas in 

Romania, namely mining stone at Turcoaia (Tulcea 

County) and Netiş (Big River Basin, Hunedoara 

county) non-ferrous mining (Altîn-Tepe, Tulcea and 

Brad area in Hunedoara County) and coal (Jiu Valley), 

where aquatic ecosystems have been identified that can 

be sources of renaturation in those areas (8). 

Formation of lakes after standing water is 

often encountered in the tailing dumps, especially in 

the marginal areas, near a permanent source of water, 

or inside of the surface mining by stripping and 

lowering of the groundwater. These types of lakes we 

can see at Moldova Nouă in the old mining area. 

STANA D. (2006) says that the vegetation of these 

types of lakes depends exclusively on the pH of the 

water and the nutrients it contains. The emerging lakes 

water has a strong acid character (pH 4-5). With the 

aging of the lake (age 7-8 years) there is an increase in 

water pH to 5-6. The first specific forms of pond 

vegetation are the reed - Phragmites communis, which 

at first appears only at the share of the lake, then after 

the vegetation from here began to grow, appear also the 

cat tail - Typha latifolia and different species of sedge - 

Carex sp. The reed penetrate into the interior of the 

lake, appearing in clusters. Death and decay of these 

aquatic plants leads to the formation of mud on the 

bottom of the lake and the enrichment nutrient of the 

soil here, forming favorable conditions for 

development of other species such as arrow-water - 

Sagittaria sagittifolia, wicker - Lythrum salicaria. In 

ancient lakes are also some floating plants: water spike 

- Potamogeton natans, knot grass pond - Polygonum 

amphibium, bladderwort - Utricularia vulgaris and 

duckweed - Lemna minor. In one of the lakes in the 

elderly (20 years) met even submerged vegetation 

represented by the pen - Myriophyllum verticillatum. 

This vegetation of the lakes allowed the adaptation of 

some species of fish such as Prussian carp and carp 

introduced by humans and which have come to attain a 

weight of 950-1000 grams (11). 

 

c.Renaturation on soil level 

 

In order to install vegetation on tailing dumps 

and further and their renaturation in the dumps of the 

anthropogenic soil, in the sterile, it is necessary the 

bacterial activities that involved in the circuit of 

elements (nitrogen, carbon, sulfur). On this line ULEA 

E. and LIPŞA D. (2009) carried out investigations 

aimed at assessing the microbiological diversity from 

the tailing dumps of Pinu, Puturosu, Dumitrelu and Ilva 

of Călimani Mountains. 

Given the specificity of Călimani Mountains 

mining - extracting sulfur - the two researchers say that 

in this area, high concentrations of sulfur may 

adversely affect the vital activities of bacteria involved 

in the circuit of elements in the analyzed tailing dumps. 

Within the research, the laboratory tests 

confirmed on the samples of all four tailing dumps 

(Pinu, Puturosu, Dumitrelu and Ilva), the presence of 

aerobic bacteria (Azotobacter chroococcum) and 

anaerobic (Clostridium pasteurianum) nitrogen fixing. 

A careful examination of the biological activity of 

nitrogen fixing bacteria marks out differences in the 

soil profile. Thus, at 3 cm deep the number of aerobic 

nitrogen-fixing bacteria exceeds the number of 

anaerobic nitrogen-fixing bacteria, but at 8 cm 

deepness the anaerobic nitrogen-fixing bacteria have a 

higher density. These remarks are applicable to all 

tailing dumps, with one exception, Puturosu dump 

where at 3 cm deep, the colony density of Clostridium 

pasteurianum is greater than the colony of Azotobacter 

chroococcum (13). 

Research on ecological reconstruction of the 

tailing dumps from coal mines in western Getic plateau 

demonstrates that in case of tailing dumps where they 

made reforestation with locust, 10-15 years ago, can be 

seen the initiating of bioaccumulation and humification 

processes and increasing of the nitrogen content due to 

rapid decomposition of the litter, and a small decrease 

in pH because of the presence of carbon flow and for 

the presence of fluvial acid, which are the results for 

litter humifications (10). 

Regarding the cultivation of tailing dumps and 

their agrochemical characteristics, SUSINSKI M., Ana 

Maria DODOCIOIU and MOCANU R. (2010) say that 

the processes of formation, mineralization and 
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accumulation of humus are slow and stabilize when the 

maximum of these processes is reached. For some 

crops (but may be also forest crops) on the tailing 

dumps, the humus can be quickly destroyed by 

inappropriate harvesting techniques. Accumulation of 

organic compounds and especially humus has a great 

importance for the development of tailing dumps 

through reforestation. Experimental data show that the 

accumulation of humus occurs in crops installed with 

devices in wide rows, only when is applied organic 

fertilizers. (12). 

The development of vegetation in this soil is 

possible, but not without negative influences on 

specimens being slowed the renaturation time. Tailing 

affects most plants that grow on the dumps, but there 

are plants that are able to adapt successfully to these 

conditions, Polygonum cuspidatum Sieb. et Zucc. 

(Reynoutria japonica Houtte.) being such species (2). 

 

Conclusions 
 

Renaturation can be defined as the process 

that follows an action by rendering the nature of an 

antrophic space being a continuous process released 

naturally or artificially. 

Renaturation involves developing of complex 

biocenosis  specific for biotope both above ground 

level (in the herbaceous plants, shrubs or trees) as well 

as in soil or aquatic level, where it is necessary. 

In our country, in the year 2002, the total area 

occupied by industrial waste was 10,300 ha (687 

deposit for industrial waste), 40% is deposit for mining 

waste in which 29% rough tailing dumps and 11% 

floating dumps (ponds). 

Compared to the tailing dumps in the coal 

mining, where spontaneous vegetation install 

spontaneous, even in a relatively short time, in flotation 

tailing dumps in the copper mining, due finer grain of 

tailings and wind erosion, renaturation delay occur 

spontaneously without human intervention by 

stabilizing of the tailing dumps with vegetation in 

general and forest vegetation in particular. 

Experiments have shown, that in the 

renaturation perspective, the best way to stabilize the 

flotation tailing dumps is the use of forest species by 

afforestration after the cover of the land to be planted 

with a soil layer, solutions used in the mining of 

Moldova Nouă and Baia Mare. 

In the coal mining from Anina and Doman 

and Jiu Valley, the palette of forest and herbaceous 

species used is very wide, but on the dumps frame, the 

results are poor. 

In Călimani Mountains on sulfur dumps, were 

obtained good results by using species of Pinus cembra 

and Pinus mugo, and in the uranium mining area from 

Ciudanovita (Caras-Severin) it has been observed the 

good development of Fraxinus ornus, Cotinus 

coggygria, Syringa vulgaris species. 

Regarding of renaturation of aquatic area from 

the tailing dumps areas, have been identified aquatic 

ecosystems amongst the different non-ferrous mining 

of stone or coal. Research has shown that vegetation of 

the lakes formed between dumps, depends on the pH of 

the water and nutrients content. In the emerging lakes 

the water has a strong acid character (pH 4-5), and with 

the aging of the lake (age 7-8 years) there is an increase 

in water pH to 5-6. 

Regarding the renaturation at soil level, there 

have been investigations aimed at assessing the 

microbiological diversity of tailing dumps Pinu, 

Puturosu, Dumitrelu and Ilva of Călimani Mountains, 

observing differences in the activity of nitrogen fixing 

bacteria on deep, in the profile of soil. 

In the coal mining, in western Getic Plateau 

was observed that in tailing dumps where they made 

afforestation with locust 10-15 years ago, can be seen 

initiating of bioaccumulation and humification 

processes and increasing nitrogen content due to the 

rapid decomposition of the litter. 
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