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Abstract: In Slovakia, there is more than 50 different types of tailing ponds of material deposited. The authors present results of 
experiments in research and development of new remediation technologies unconventional pond dross ashes mixture by using structured 
layers stabilized, soil and land. Stabilisation material while the by-product of the desulfurization of power plant technology in combustion 
processes. The biologically reclaimed pond can grow different species of plants and use them as co-incineration of biomass with coal in the 
same technology. 
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1. Introduction 

Global problem is effect of plants on the environment. Fly ash 
and slag (dross ashes mixture) resulting from the combustion of 
coal is waste that burdens the environment in the wider vicinity of 
power plants and landfill sites are in terms of landscape stability 
and severe environmental-safety problems that must be effectively 
addressed. 

Especially in the case of dumping large quantities of such 
wastes in an area of huge tailings ponds there is a real danger of 
breaking up the dam with serious Crisis consequences for the 
population, components of the environment and property in general. 
The tailings ponds are stored in very fine waste containing 
significant amounts of water, whose mobility if released from the 
pond is large, so they can migrate to long distances, particularly 
over the surface water flows, including transboundary impacts, 
impacts on the landscape areas and protected areas of European 
importance. [2] 

It is therefore necessary to ensure adequate management of 
these wastes, to ensure long-term stability and security of tailing 
ponds after conclusion especially preventive environmentally sound 
technologies. 

 

2 Tailing pond of EVO Vojany in Slovak Republic 

In Slovakia, there is 53 different types of tailing ponds of 
material deposited in various stages of their life cycle, respectively 
existence. They are deposited mainly waste from power plants and 
heating plants (slag, ash), products of ore treatment (flotation 
sludge), coal gangue and the like. Ponds are generally large and 
environmentally dangerous objects, and therefore safe closure and 
rehabilitation potential to become the hot topic of environmental 
security. [1] 

Table 1: Tailing ponds in Slovak Republic 
 

 

 

 

The present Tailing ponds are still expensive and also 
environmentally dangerous objects. This is demonstrated by 
example. The accident in the Hungarian village of Ajka, where on 
4th October 2010 the dam pond broke after heavy rains. 
Subsequently, more than 700,000 cubic meters of red sludge 
flooded the neighborhood and toxic mud struck seven villages and 
towns. They destroyed dozens of homes and the environmental 
disaster has claimed up to ten human victims and over 150 injured.  

The European Union currently allocates huge funds in 
development projects for member countries to prevent and remedy 
environmental damage, hence the restoration and rehabilitation of 
tailing ponds dross ashes biological mixtures. [6] 

Vojany Power Plant is the biggest fossil fuel plants in Slovakia, 
where such fuel is used mainly semianthracite coal from Ukraine 
and Russia. Currently, the plant operates two facilities for disposal 
of waste products from coal combustion: 

 ailing ponds with dross ashes mixture, 
 dump with stabilisation material. 

 

The pond with two cassettes of dross ash mixtures (cassette no. 
1 is already closed) are stored as hydraulic transport of coal 
combustion products and the self-imposed dump with stabilisation 
material, which is a byproduct of the desulfurization of power plant 
technology, combustion processes. [5] 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 1 Closed cassette no. 1 

 

Pond of EVO plant Vojany is water works and its operation and 
safety oversight within the relevant legislation. It was built in 1965 
to store dross ash mixture. Located on the left bank of the river 
Laborec in the administrative area village Vojany and Drahňov, on 
the verge of PLA Latorica and is bounded on all sides by raising 
grass covered embankments.  

Pond consists of two separate approximately the same cassettes. 
Cassettes are separated by dividing dam, which originally had the 
function of the peripheral dam cassette No. 1. This means that the 
area to be addressed after the final shutdown of the pond is about 56 
ha. [3] 

Types of impoundments 

ash material ore others 
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3 Experiment with stabilisation material  

The authors present performance of the experiments in the 
research and development of new remediation technologies 
unconventional pond dross ashes mixture by using structured layers 
stabilized, soil and land, to replace previous legislative solution in 
the form of drainage system and the overlap hydro film material. 

For verification of replacement waterproofing properties of 
stabilizer was based experiment simulating any large-scale use of 
this new non-traditional, uncertified practice anywhere technology. 
The purpose of verification or experiments was to assess the 
possibility of using stabilisation material due to its potential ability 
to prevent solidification of penetration of rain water into the lower 
layers of the pond, with the risk of a subsequent accident. 

Covering the energy crop is a mixture of grass varieties that are 
resistant to typical and local conditions as to the future 
consideration of a pond grown plants used as biomass for co-
incineration with coal in power plants. Experimentally it is verified 
and the cultivation of fast growing willow Swedish and with respect 
to its root system was therefore used in the experiment and subsoil 
thickness of 500 mm. 

The laboratory experiment was set up with the following 
procedure: 

 on the bottom of 2x11 container with size of 1000 mm x 
1000 mm x 1000 mm was stratified the stabilisation 
material, with thickness of 0, 50, 100,150, ..., 450, 500 mm,  

 this layer was then deposited in the soil subsoil thicknesses 
of 300 mm for grass, 500 mm for willow, which reflect the 
profile subsoil rehabilitated land, 

 the last build up layer of topsoil with a thickness of 200 mm 
is uniformly for all variants, like the subsoil, even topsoil 
profile describe the reclaimed area, 

 half of containers was located in areas with variable weather 
conditions and the other half for use in the local climate. [7] 

 
Table2: Requirements for growing 

 subsoil topsoil soil together 

grass 300 mm 200 mm 500 mm 
willow 500 mm 200 mm 700 mm 

 

In the following table is an analysis of slag and ash and the Fig. 
2 shows the structured layers in individual containers used in the 
experiment. Used stabilisation material has pH 8,45 and 
conductivity 38,7. 

The containers were filled with layers of stabilisation material, 
subsoil and topsoil layers according to their draft. The first 
container was filled without a layer of stabilizer, as a control 
container - do nothing. Individual layers after they were filled with 
compacted sufficiently to attempt what was closer to actual 
conditions. [7] 

 

The containers were located in areas where weather conditions 
are controllable and the same number of containers has been placed 
in areas where conditions are consistent with local climatic 
conditions. 

Simulation of precipitation in real indoor and outdoor watering 
was applied to water, reflecting the maximum monthly average for 
last 50 years. Data on rainfall while the data drawn from the Slovak 
Hydrometeorological Institute, Regional Centre of Kosice. 

The long-term measurements of rainfall in the area show that 
the average monthly values range from 40-50 mm/month, except for 
the rainy year 2010, when the monthly average rose to 85 
mm/month. [7] 

 

a) stabilisation material – 100 mm 

 
 

b) stabilisation material – 300 mm 

 
 

c) stabilisation material – 500 mm and 0 mm (without) 

 

 

 

 

Fig. 2 Diagram of the experimental variations of the experiment  

 

4 Results and discussion 

The results of the experiment can be divided into 2 groups 
according to different climatic conditions: 

a) containers under conditions consistent with local climate: 

During the period November 2010 - November 2011 rainfall 
was observed in containers on average 43.5 mm/month, which 
represents 1.45 mm of rainfall per day. The natural rainfall of water 
do not get through the layers or in one container that stabilisation 
material, soil absorbed them. 

 

 stabilization  subsoil  topsoil  
     material 
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Fig. 3 Containers under conditions consistent with local climate 

 

b) containers in terms of controllable: 

The containers with variable conditions were simulated extreme 
daily rainfall amounts of water, min. 50 mm/day that is to say more 
than 7 times more than the maximum daily average precipitation. 
Part of the precipitation absorbed by each layer in the container and 
seepage water is accumulated discharge outlet in the prepared 
containers and continuous metering. 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4 Containers in terms of controllable 

 

In carrying out experiments in order to determine the 
waterproofing ability of the individual layers, the daily rainfall 
amounts of water in controlled conditions was specified to multiple 
of the maximum long-term nature of rainfall in the area of the pond. 

 

Implementation of laboratory experiments conducted to 
establish the maximum daily amount of rain water at 100 mm (70-
times the average daily value) are shown to be suitable alternatives 
to using 170 and 230 mm of stabilisation material depending on the 
thickness of subsoil differences for seed grass and willows. 
Saturated water in the subsoil and topsoil will be gradually pumped 
through the root system of plants planted on the surface. 

 

5 Conclusion 

The achieved results should be confirmed respectively. verified 
by real small plot experiments directly on the pond. Thus, during 
the growing season will test the proposed real alternatives to the 
coating of bio-remediation of the pond in terms of water 
permeability in natural conditions and atmosphere effects. It also 

verifies the best type of plants growing in the creation of sanitation, 
security conditions, with respect to the possibility of their further 
use as a co-incineration of biomass with coal in the same 
technology. 

The uniqueness lies in the presented technology solutions, 
where a waste product of energy combustion processes will be used 
in another form defuse synergistic environmental-economic and 
security effects. 
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