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Анотація 

У даній роботі наведено дані щодо концентрації бенз[а]пірену в ґрунтах навколо полігонів твердих 

побутових відходів, на основі яких можна отримати парну регресійну залежність концентрації бенз[а]пірену 

в ґрунтах полігону твердих побутових відходів від глибини вимірювання. 
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Abstract 

This paper presents data on the concentration of benz[a]pyrene in the soils around solid household waste landfills, 

based on which it is possible to obtain a paired regression dependence of the concentration of benz[a]pyrene in the 

soils of a solid household waste landfill on the measurement depth. 
Keywords: landfill, proving ground, municipal solid waste, chemical pollution, concentration, benz[a]pyrene, soil, 

regression analysis. 

 

Introduction 

Municipal solid waste [1, 2], which is a mixture of components, in contrast to construction waste, which 

is mostly homogeneous and relatively easily recyclable [3, 4], poses a great danger to the safety of the 
environment and health care. The volume of solid waste generation in our country exceeds 54 million m3 

annually, the main part of which is buried in 6107 landfills and landfills with an area of almost 7700 hectares 

and is only partially processed or disposed of in incineration plants, in contrast to highly developed countries 
with wide implementation of modern recycling technologies and municipal solid waste disposal [5]. During 

1999-2014, the total area of landfills and landfills in Ukraine tripled. The area of overloaded landfills and 

landfills, which violate environmental safety standards, has almost doubled and more than tripled, 

threatening environmental pollution (atmosphere, hydrosphere, and lithosphere), in particular, due to 
chemical soil pollution that contributes to the disease of living organisms [6], pollution of nearby land 

plots [7], including agricultural land. Therefore, in order to reduce the rate of growth of the area of landfills 

and their negative impact on the environment, a technological operation of municipal solid waste compaction 
is performed during loading into a dustcart [8, 9]. Dewatering of municipal solid waste will also contribute to 

reducing the rate of growth of landfill areas [10]. 

 

Research results 

According to the Resolution of the Cabinet of Ministers of Ukraine No. 265, one of the priority areas of 

municipal solid waste management in Ukraine is ensuring the organization of control over active and closed 

municipal solid waste landfills to prevent harmful effects on the environment and human health [11]. 
The article [12] proposed mathematical models for forecasting the volumes of municipal solid waste 

generation and the area of landfills and landfills in Ukraine, with the help of which it was established that the 

total area of landfills and landfills, as well as those that do not meet the standards of eco-safety, increases over 
time approximately according to an exponential law , and the area of overloaded landfills and landfills, both 

those that meet and those that do not meet eco-safety standards, grows almost linearly every year. In order to 

reduce the rate of growth of landfill areas, a technological operation of municipal solid waste compaction is 

performed during loading into a dustcart [8, 9]. A high municipal solid waste compaction factor ensures more 
efficient use of the landfill area [13, 14]. 

Papers [15-18] indicate significant heavy metal contamination of soils due to municipal solid waste 

disposal. The paper [19] provides data on the influence of heavy metals on the microbocenosis of sod-slightly 
podzolic soil. In the article [20], it is stated that the most toxic substance (among pollutants of the first class of 



danger) is a representative of the class of polycyclic aromatic hydrocarbons - benz[a]pyrene, which is capable 

of exerting carcinogenic, mutagenic and other negative effects on living organisms even in nanoquantities. 

The authors of the article [21] give an overview of the most common methods of remediation of heavy 
metals in the soil. The paper [22] provides data on the specific consumption of electricity to reduce the 

concentrations of such heavy metals in the soil of landfills as cadmium, lead, and zinc by the electrochemical 

remediation method. This method is based on the use of electric current to separate the relevant pollutants. 
Using the method of electrochemical remediation, it is possible to restore soils directly on the surface of the 

earth without their selection in special containers, which makes the process less energy-intensive. In the 

article [23], the regression dependence of the specific energy consumption of soil cleaning of municipal solid 

waste landfills due to contamination with heavy metals (cadmium, lead, and zinc) on their concentrations and 
MPC is determined. The work [24] published an improved mathematical model of the specific energy costs of 

cleaning the soils of landfills due to contamination with heavy metals from concentrations of cobalt, copper, 

nickel, chromium, vanadium, and manganese, which allow estimating the energy costs of cleaning 
contaminated soils from the specified substances. 

The article [25] states that traditionally the urban environment solves the problem of municipal solid waste 

accumulation at the expense of rural areas, as a result of which the problem of pollution of the latter arises, 

namely the deterioration of the quality of soil, water, and air, and it is also established that the municipal solid 
waste landfill can be the cause of the deterioration of the quality of drinking water water and sanitary-hygienic 

condition of soils in the surrounding rural areas. In work [26], the chemical characteristics of soils, in particular 

the concentration of benz[a]pyrene in the soils of the Mykolaiv landfill site (Velika Korenikha village, 
Mykolaiv region) [26], obtained using the method of high-performance liquid chromatography, supplemented 

by research results [20] are given. 

 
Table 1. – Concentrations of benz[a]pyrene in the soils of the municipal solid waste landfill [26, 20] 

Measurement depth, cm 2.5 12.5 60 150 

Benz[a]pyrene C20H12 concentration in soil, mg/kg 0.05645 0.03246 0.0059 0.005 

Literary source [20] [20] [26] [26] 

 
Based on the data in Table 1, using the method of least squares [27] with the help of the developed 

computer program "RegAnalyz" [28], which is protected by the certificate of copyright registration of the 

work, and described in detail in the works [29, 30], it is possible to obtain a pairwise regression dependence 

concentrations of benz[a]pyrene in the municipal solid waste landfill soils from the measurement depth. 
 

Conclusion 

Data on the concentration of benz[a]pyrene in the soils around municipal solid waste landfills are 
presented, on the basis of which it is possible to obtain a paired regression dependence of the concentration 

of benz[a]pyrene in the soils of the municipal solid waste landfill on the measurement depth. 
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