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Секция 1 

 
ОБЩАЯ ЭКОЛОГИЯ. ОХРАНА ПРИРОДЫ 

 

 
IMPROVING THE ECOLOGICAL SAFETY OF WATER BODIES  

BY REDUCING ANTHROPOGENIC LOAD 
 

Gornostal S.A., Petukhova Е.А. 
 

National University of Civil Defence of Ukraine 
 

An integral part of Ukraine's environmental policy is the introduction of new 
technologies for environmental protection. The quality of human life cannot be 
ensured only by increasing material wealth. A full life is impossible without health, 
and it is directly affected by the state of the environment. One of the priority tasks of 
environmental policy is to reduce the discharge of polluted wastewater. At the 
moment this figure is 15.7% of the total volume of discharges. There are plans to 
reduce it to 5% by 2030. The state has committed itself to protecting citizens from the 
stresses and risks to health and well-being associated with the environment [1-2]. 
Improving the quality of wastewater treatment after its use by the population and 
industrial enterprises remains an important area of such work. 

The environmental safety of water bodies is directly affected by the efficiency 
of treatment facilities, where wastewater is supplied after being used in industry and 
for household needs [3]. Among the unfavorable factors affecting the quality of 
treatment facilities, it is necessary to highlight the uneven flow of wastewater, 
constant changes in the qualitative composition of wastewater. This complicates the 
operation and maintenance of premises, worsens the quality of water. The result of 
such actions is the ingress of insufficiently purified water into water bodies used for 
recreation, fishing and water consumption for household and other needs, which leads 
to outbreaks of infectious diseases. Large cities, saturated with industry, transport and 
buildings for various purposes, constantly encounter such phenomena. 

Protecting water bodies from wastewater pollution remains an important 
environmental issue. To solve it, you need to use all possible ways, including 
information technology [3]. The aim of the work is to improve the environmental 
safety of water bodies by preventing the ingress of insufficiently treated wastewater 
into the water body. The paper proposes to solve this problem by developing a 
software package for controlling the operating mode of wastewater treatment plants. 
For this, the features of the wastewater treatment process have been analyzed, a set of 
calculation programs has been developed, and recommendations for their use. 

The ecological safety of water bodies largely depends on how the mass transfer 
and hydraulic processes are organized in aeration tanks, which are part of the 
technological scheme of aerobic biological treatment. The schematic diagram of the 
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«aeration tanks - secondary sedimentation tank» system is shown in Figure 1. The basis 
of the calculations was a mathematical model of the biological wastewater treatment 
process, which is a system of four differential equations [4]. The model allows you to 
study a complex cleaning process, breaking it down into separate components, to 
increase the accuracy and reliability of the results, to establish a connection between 
individual elements, to find out their role in the functioning of the structure as a whole. 

To solve the system of differential equations, a software package 
«Investigation of the influence of wastewater characteristics on the quality of 
treatment in an aeration tank» was developed. The software product includes a block 
of programs that simulate the process of biological wastewater treatment in an 
aeration tank with the possibility of various options for supplying wastewater [5]. 
Each block program consists of four main parts. The first part: a mathematical model 
in the form of a system of four differential equations. Second part: description of the 
parameters included in the model. The third part: the results of the calculation in the 
form of numerical values describing the change in concentration. The fourth part: 
graphs describing the change in the concentration of contaminants at different points 
of the structure, depending on the time of the process. 

 
 
 

activated 
sludge 
supply 

waste water supply 

1 

2 

3 

air duct secondary clarifier 

filter tubes 

 
 

Figure 1 - Scheme of the aeration tanks section: 1 - first corridor, 2 - second 
corridor, 3 - third corridor, 4 - fourth corridor. 

 
The proposed complex allows you to choose a mode of wastewater treatment, 

in which the concentration of contaminants at the exit from the structures does not 
exceed the maximum permissible values. The final decision on the choice of the 
technological mode of operation of biological treatment facilities remains with the 
technologist of the enterprise. At the same time, the specialist will have 
comprehensive information about the nature of the processes at various stages of 
cleaning, at different points of the structure. 

A complex of computer programs has been developed to simulate the process 
of biological treatment in the «aeration tank-secondary sedimentation tank» system. 
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The use of the complex allows you to monitor the state of the wastewater treatment 
process at various stages; make an informed decision on changing the mode of supply 
of wastewater for treatment; improve the environmental safety of water bodies. The 
use of the complex allows, with minimal financial and labor costs, to improve the 
ecological state of reservoirs, into which wastewater is discharged after treatment. 
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ECOPROTECTION OIL AND GAS BRANCH THE REQUIREMENT  
OF TIME 

 

Rakhimjanov Sh.A. 
 

Makhmanov D.M.-candidate of technical science, dotsent 
 

Tashkent institute architecture and civil engineering 
 

Well-known, those questions of ecology and preservation of the environment 
for oil-and-gas branch are actual. Today there is no sharp necessity to prove, that a 
principle to use, more precisely, conditions of a natural-material life the societies 
formed its basis, are in essence already settled. Changes in the biosphere, growing out 
the vigorous activity of oil-and-gas branch in present century (rise in temperature of a 
surface of the Earth, global pollution of water, air and ground, desertification of a 
planet, pollution of the World Ocean, destruction ozone a layer), are known now to 
each person. Therefore, modern concepts of wildlife management should be based on 
principles harmonious optimization conditions of interaction of this branch with the 
nature. 

Quality of an environment and the analysis of potential opportunities of its 
basic ecological components offer the precise organization of monitoring of system 
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