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The environmental situation index revealed the main trends in the state of the environment, which consist 

in a consistent approximation of the calculated index. This fact points to the stabilization of the situation in the 

most developed regions of the Volga region, on the one hand, and the deterioration of the situation in econom-

ically underdeveloped regions, on the other. In General, the ecological situation in many regions of the Volga 

region is characterized as critical and requires further study of the factors of its change. 
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This paper investigates the possibility of using man-made waste, mainly sewage sludge (SS) from sewage 

treatment plants in Lviv, as a component to create a substrate that can be used for biological reclamation of 

disturbed lands.  
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Wastewater treatment creates a significant amount of sewage sludge, which, when accumulated on sludge 

sites, adversely affects the environment (soil and groundwater contamination, greenhouse gas formation, etc.) 

and human health. As a result of ineffective approaches to utilization of sewage sludge, loss of valuable mate-

rial and energy resources that can be used as secondary raw materials. Therefore, it is important to find availa-

ble ways of sludge disposal. In our work, we propose to test the hypothesis of the possibility of using a mixture 

of man-made wastes containing an organic component to create a substrate that can be used for biological rec-

lamation of land. 

Two types of sewage sludge from Lviv MWTP were used for the study: fresh and settled. Bioindication 

was performed in accordance with State Standards of DSTU ISO 11269–1:2004 and 11269–2:2002. The fol-

lowing plants were used for bioindication: common barley (Hordeum vulgare), white mustard (Sinapis alba) 

and cress-salad (Lepidium sativum). The research was carried out in three stages: stage 1: studies were per-

formed with settled sewage sludge and soil mixed in ratios (%): 100:0; 80:20; 60:40; 40:60; 20:80; 0:100. In 

the Petri dishes on the created substrate were planted seeds of barley, white mustard and cress-salad; stage 2: 

the study was carried out with fresh sewage sludge, with the addition of dark gray podzol soil in ratios (%): 

100:0; 80:20; 60:40; 40:60; 20:80; 0:100. In the Petri dishes were planted seeds of common barley, etched bar-

ley (Vitawax 200 FF) and cress-salad. The repeatability is fourfold; stage 3: the study was performed with 

fresh sewage sludge with the addition of dark gray podzol soil in ratios (%): 100:0; 80:20; 75:25; 70:30; 65:35; 

60:40 and zeolite (%): 0; 5; 7,5; 10, on which the seeds of barley were planted. Repeatability is threefold. Dur-

ing the studies phenological observations were conducted on the following indicators: time of appearance of 

sprouts, their number per day, total germination.  

As a result of the first stage of research, it was found that the germination of plants was not observed in 

any samples, except for the control, which is explained by the presence of pathogenic microflora in the settled 

sewage sludge, which inhibited the growth of plants. During the second stage, it was found that the germina-

tion of plants did not occur on substrates, where the proportion of sewage sludge exceeded 40 %. In these sam-

ples, the presence of pathogenic microflora was also observed. In samples with a sewage sludge level of 20 %, 

the germination of plants in each sample averaged 80 %. During the third stage of research, it was found that, 

when added to the mixture of sewage sludge and soil zeolite, germination was observed in all samples. In this 

case, the highest rate of ascent of barley showed samples with a zeolite level of 10 %, the average germination 

rate was 90 % (Fig. 1). 
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Fig. 1. – Germination of common barley on samples 

 

The obtained research results indicate that sewage sludge can be used as a component in the creation of 

substrate for biological reclamation of disturbed lands. But their number is not advisable to exceed 20 %, but 

when added to the composition of the sorbents much better performance can be achieved, for example 5 % of 

the zeolite will allow to add 30–35 % of sewage sludge. 
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Legislative documents of the European Union and the Republic of Belarus in the field of waste management 

have been analyzed. 
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A brief comparative analysis of the Directive 2008/98/EC of the European Parliament and of the Council of 

19 November 2008 on waste and repealing certain Directives (hereinafter-the Directive) and the Law of the Re-

public of Belarus of 27.07.2007 N 271-3 (ed. of 10.05.2019) "On waste management" (hereinafter – the Law) has 

been carried out. 

In article 3 of Directive 2008/98 EC "Definitions" there are such concepts as" dealer "and" broker", they act 

as intermediaries in the course of waste operations, including those who do not take physical possession of the 

waste. "Dealer" is engaged in the purchase and sale of waste, and "broker" is engaged in the organization of pro-

cessing and disposal of waste. Thus, the relationship in waste management is easier to understand. The concept of 

recycling, which is referred to as any recovery operation in which waste is recycled into products, materials or 

substances for both the original and other purposes, is also mentioned. This concept is not found in the law of the 

Republic of Belarus "On waste management", but there is a term “use” of waste, which involves the use of waste 

for other purposes, including for production, energy, services. 

The term “waste prevention” is not found in the law of the Republic of Belarus "On waste management". 

This term means taking certain measures before a substance, material or product has actually become waste. 

These measures help to reduce waste by extending its service life, including reusing. Waste prevention reduces 

the adverse impact of waste on the environment and human health; it leads to reduction of hazardous substances 

in materials and products. 

Article 4 of The Directive "Waste hierarchy» is used as a priority waste management strategy in the legisla-

tion and policies of the EU countries on waste prevention and management: prevention, preparation for reuse, 

waste recycling, other recovery (energy recovery), disposal.  In our country, recycling of municipal waste at in-

cinerators and obtaining RDF-fuel from waste, which is recognized as economically impractical, is not applied. 

The focus will be on increasing separate collection and recovery of secondary resources from waste. 

Since 2014, when the European Union adopted a decision on the absence of the concepts of municipal solid 

waste and industrial solid waste in the legislation; these concepts have been combined into municipal solid waste. 

This term also includes household waste generated by legal entities. 

We have also determined that there are many regulations in European legislation on certain types of waste, 

for example: Regulation (EC) no 1774/2002 of the European Parliament and of the Council of 3 October 2002 es-

tablishing health regulations concerning animal by-products not intended for human consumption. There also 


