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The safety of the environment and health care is threatened by municipal solid
waste (MSW) [1]. In Ukraine, the annual volume of municipal solid waste generation exceeds
54 million m3, the main part of which is buried in 6,107 landfills and landfills with an area of
almost 7,700 hectares and is only partially processed or disposed of at waste incineration plants,
in contrast to highly developed countries in which modern technologies have been widely
adopted processing and disposal of solid waste. During the period 1999-2014, the total area of
landfills and landfills in Ukraine tripled. The area of overloaded landfills and landfills that
violate environmental safety standards has almost doubled and more than tripled, threatening
environmental pollution (atmosphere, hydrosphere, and lithosphere), in particular due to
bacteriological contamination of soil and groundwater by microorganisms [2, 3], which is
causative agents and carriers of diseases [4] of groundwater and sources of drinking water. Due
to the passage of biological processes in the layer of municipal solid waste, their burial places are
also sources of long-term negative impact on the environment by landfill gas, which contains
greenhouse gases and toxic substances and highly toxic leachate, therefore, in order to reduce the
rate of growth of landfill areas and their negative impact on the environment, technological
municipal solid waste compaction operation during loading into a garbage truck. Dewatering of
MSW will also contribute to the decrease in the rate of growth of landfill areas [5].

Prognostic mathematical models of the volume of MSW generation and the area of
landfills and landfills in Ukraine are given in the article [6], with the help of which it was
established that the total area of landfills and landfills, as well as those that do not meet eco-
safety standards, 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. To reduce the rate of growth of landfill areas,
a technological operation of municipal solid waste compaction is performed during loading into
a garbage truck [7]. More efficient use of the landfill area provides a high MSW compaction
factor. In the article [8], using the Box-Wilson multifactorial experiment planning method, the
regression dependence of the activity of biological processes in MSW on the degree of their
compaction over time was determined, with the help of which it was established that the activity
of biological processes in municipal solid waste depends most on their density, the least on time
In work [9], the regression degree dependences of the prevalence of diseases of various classes
in the adult population of settlements adjacent to the place of MSW removal from the distance to
the landfill were determined, which were used to determine the safe distance of placement of
municipal solid waste landfills from settlements based on the prevalence of pathology of the
respiratory organs and disease system blood circulation In the article [10], mathematical models
of the dependence of the concentrations of only saprophytic bacteria in the soil on the distance to
the MSW disposal site were built, which made it possible to establish that as the landfill
approaches, the concentration of saprophytic aerobic bacteria, necessary for the biochemical
reactions of the decomposition of the organic fraction of MSW in the places of their disposal,
significantly decreases and self-cleaning of the soil from foreign organic substances. In
work [11] it is stated that traditionally the urban environment solves the problem of 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, air, and it is also established
that the MSW landfill can be the cause of the deterioration of the quality of drinking water and
sanitary-hygienic condition of soils in the surrounding rural areas.

Table 1 shows the levels of contamination by microbiological indicator — total coliforms of
groundwater depending on the distance to the landfill site [12]. The data are given for total



coliforms (TC), which is determined by the number of colony-forming units (CFU) per 100 cm?®
of the dry weight of the studied material.

Table 1 — Levels of microbiological contamination by total coliforms of groundwater depending
on the distance to the municipal solid waste landfill [11]

Distance from the MSW landfill, m 700 800 1100 1500

TC, CFU/100cm? 291 258 50 0

The data presented in Table 1 can be processed to determine the paired regression
dependence of the level of microbiological bacteriological soil contamination on the distance to
the MSW landfill using the developed computer program "RegAnalyz", which is protected by a
certificate of copyright registration for the work [12].

So, the dependence of the level of microbiological bacterial contamination of soils on the
distance to the landfill was determined, which can be processed to determine the paired
regression dependence of the level of microbiological bacterial contamination of soils on the
distance to the landfill using the developed computer program "RegAnalyz".
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