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 Integral characteristic of toxicity of the surface drain from the tailings dumps of the 

Bashkir Zauralye is received by the method of phytotesting. Local and small toxicity of 

the surface drain is fixed at a place of removal and take-off of waste sub-layers from 
dumps. In other cases phytotoxicity does not occur, that is the stimulating effect due to 

the phenomenon of eutrophication. 
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INTRODUCTION 

  

 Today there is a huge number of mining wastes, including floatation enrichment wastes in the territory of 

Russia. Such technogenic fields are stored usually on a surface in tailings dumps and considered as a big 

polluter of the environment. First of all, due to dust losses to the atmosphere and washouts with the surface drain 

[1-3]. 

 Eventually influence of abiotic factors is resulted by transformation of toxic chemical compounds included 

in wastes, their migration to surface and ground waters [4]. Identification of the whole complex of toxic 

elements is complicated and expensive. 

 The method of phytotesting is one of widespread and cheap ways of identification of environmental integral 

toxicity and can be used for determination of tailings dumps' influence on surface waters. PND F T 14.1:2:4.19-

2013 was used for the space analysis of the Mindyaksky mine tailings dumps' influence which is located in the 

Uchalinsky region of the Republic of Bashkortostan, on surface waters according to their phytotoxic influence 

on garden cress seeds [5]. 

MATERIAL AND METHODS 

 

 Samples of surface waters were taken in four points: 1 – from boggy degradation with a drain to lake 

Meseli at the northern border of the tailings dumps; 2 – from a pond on the river Mindyak, the Ural river inflow, 

above possible hit of a drain from the tailings dumps; 3 – from degradation at removal of tails on the eastern 

border of the tailings dumps; 4 – from the thrown pit of ore mining, assigned for enrichment by flotation. The 

choice of sampling points is caused by the fact that the tailings dumps’ influence is possible on points 1 and 3; 

point 4 is a place of ore production where floatation wastes were received, point 2 is taken as a background. 

 Thirty seeds of garden cress were put into the Petri dishes on the filter paper moistened with the samples of 

tested water. The experiment was conducted in May at ambient temperature. The period of explosion was 7 

days. Following parameters were taken into account at the end of the experiment: 1) germination capacity (% of 

coming up seeds from the total quantity of planted seeds); 2) average length of sprouts; 3) average dry weight. 

Experiments for every sample were carried out in three replications. Toxicity of the studied samples of water 

was compared with the control data of the computer program "STATISTIKA'99 Edition". Distilled water was 

used in the check sample. 
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Fig. 1: Sampling points near the tailings dumps. 

 

 Results of the water analysis at the northern border of the tailings dumps (point 1) are given in figure 2. 

 

 
 

Fig. 2: Dynamic results of phytotoxicity parameters at various dilution level of the sample taken in the northern 

part of the tailings dumps. 

 

 The correlation coefficient between germination capacity of seeds and reciprocal dilution is equivocal, r = -

0.15. 

 Distinctions between undiluted solution and 4-fold, 8-fold, 16-fold dilutions, between a 2-fold dilution and 

the check sample, between a 4-fold dilution and the check sample, between a 8-fold dilution and a 16-fold 

dilution, the check sample, between a 16-fold dilution and the check sample are reliable for the average length 

of sprouts. The toxic effect occurs for the average length of sprouts in the range of dilutions of 1-8. The 

correlation coefficient between the average length of sprouts and in this range of dilution is reliable, r = 0.79. 

 Concerning dry weight of sprouts distinctions between undiluted sample and between 2-fold, 8-fold and 16-

fold dilutions are reliable. The correlation coefficient between dry weight of sprouts and reciprocal dilution is 

equivocal, r = 0.21. 

 Results of the water analysis, taken from the pond on the river Mindyak near Kazakkulovo village (point 2), 

are presented in figure 3. The correlation coefficient between germination capacity of seeds and reciprocal 

dilution is equivocal, r = -0.5. 
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Fig. 3: Dynamic results of phytotoxicity parameters at various dilution level of the sample taken from the pond 

on the river Mindyak near Kazakkulovo village. 

 

 Distinctions on the average length of sprouts between undiluted solution and 2-fold, 8-fold, 16-fold 

dilutions, between a 2-fold dilution and 8-fold, 16-fold dilutions, the check sample, between a 4-fold dilution 

and 8-fold, 16-fold dilution, the check sample, between the 8-fold dilution and the check sample are reliable. 

The correlation coefficient between the average length of sprouts and reciprocal dilution is reliable, r = -0.63 

that testifies the stimulating effect.  

 

 
 

Fig. 4: Dynamic results of phytotoxicity parameters at various dilution level of the sample taken in the eastern 

part of the tailings dumps. 

  

This effect is a consequence of the phenomenon of eutrophication which is typical for the territory used for 

monitoring. Nowadays eutrophication is widespread in surface continental waters of the Northern hemisphere. 

 Distinctions between the undiluted sample between 2-fold, between 2-fold and 4-fold, 8-fold, 16-fold 

dilutions and the check sample are reliable for the average dry weight. The correlation coefficient between dry 

weight of sprouts and reciprocal dilution is equivocal, r = -0.11. 

 Results of the water analysis, taken in the eastern part of the tailings dumps, are presented in figure 4. 

 The correlation coefficient between germination capacity of seeds and reciprocal dilution is equivocal, r = -

0.57. 

 Distinctions between undiluted solution and the check sample, between 2-fold and 8-fold, 16-fold, the 

check sample, between 4-fold and 8-fold, 16-fold, the check sample are reliable. The correlation coefficient 

between the average length of sprouts and reciprocal dilution is equivocal, r = -0.57. 

 Distinctions between undiluted test and between 8-fold, between 2-fold and 2-fold, 8-fold dilutions, 

between 4-fold and 8-fold dilutions, between 8-fold and 16-fold dilutions are reliable. 
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 The correlation coefficient between dry weight of sprouts and reciprocal dilution is equivocal, r = -0.06. 

Results of the water analysis, taken from the pit filled with water, are presented in figure 5. 

  Distinctions between undiluted solution and 2-fold, 8-fold, 16-fold dilutions and the check sample, 

between 2-fold and 8-fold dilutions and the check sample, between 4-fold and 16-fold, between 8-fold and 16-

fold, between 16-fold and the check sample are reliable. The correlation coefficient between the average length 

of sprouts and reciprocal dilution is equivocal, r = -0.16. 

 

 
 

Fig. 5: Dynamic results of phytotoxicity parameters at various dilution level of the sample taken from a pit, 

filled with water. 

 

 The correlation coefficient between germination capacity of seeds and reciprocal dilution is equivocal, r = 

0.51. Distinctions between undiluted solution between 8-fold, 16-fold dilutions, the check sample, between 2-

fold and 16-fold dilutions, between 4-fold and 16-fold dilutions, between 8-fold and 16-fold dilutions, between 

16-fold and the check sample are reliable. The correlation coefficient between dry weight of sprouts and 

reciprocal dilution is equivocal, r = -0.71. 

 

Conclusion: 

 Reliable toxic influence of the tailings dumps is fixed at its northern border, i.e. toxic effect is local and 

small. Small stimulating effect is fixed at other points. Due to the fact that the age of the tailings dumps is 80 

years, we note the following situation: ions of toxic metals either penetrate into the underlying horizons, or 

transform into an insoluble form and do not display any toxic properties. Apparently, decrease in toxic influence 

of the tailings dumps' components is a matter of time. Special actions for protection of the environment are not 

required, it is a natural process. In the analysis of the content of toxic metals by the chemical method, not 

providing any information on structure of chemical compounds, it seems that some measures should be taken 

because of huge amount of toxic chemical elements. It is possible to determine actual influence by the method 

of phytotesting through existence or absence of toxicity. Thus, we fixed that direct influence of tailings dumps' 

toxic components on surface water objects is reducing over time. 
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