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Abstract- In Moscow, one of the largest cities in Russia, it is extremely important and necessary to improve the technology 
of wastewater treatment. The capital has two major water treatment plants: Kuryanovskiy and Lyuberetskiy sewage 
treatment facilities (STFK, STFL), which are among the largest in Europe, taking about three million cubic meters of sewage 
per day. In modern conditions, when the area for development inside the boundaries of large cities continue to use up, the 
problem of odors from sewage treatment plants and sewage pumping stations, takes urban significance. The paper compares 
different methods of calculation to determine the list of regulated pollutants: pollutants emission rate in the air depends on 
their content in the waste water, area of the open water surface, wind speed, flow rate of aerating air. Therefore, state owned 
organization “Mosvodokanal” pays great attention to reducing emissions of substances that have an unpleasant odor. .With 
that, for the first time in domestic and foreign practice, the STFK settling tanks utilized the original engineering development 
of floating gully covers on open water surfaces. In total, 123.2 thousand square meters of open water surfaces were 
overlapped. Monitoring of these problems is the most important mechanism, which in many respects influences the speed of 
adoption of administrative and control decisions.  
 
Index terms- Methods of calculation of pollutant emissions, public ecological control, monitoring, waste water 
 
I. INTRODUCTION 
 
One of the most important tasks of the state’s 
environmental activities in modern conditions is the 
creation of an effective system of environmental 
management and conservation that would provide a 
reliable mechanism of ecological safety, resource 
conservation. [1] Modern Moscow consumes a huge 
amount of drinking water. Water treatment plants 
ensure the daily supply to consumers of up to 4.5 
million cubic meters of safe and high quality drinking 
water. "Mosvodokanal" carries out systematic work 
aimed on the rational use of water in the capital. 
Three industrial water supply systems operate on the 
base of Moscow river and Klyazma Reservoir in 
order to save drinking water in Moscow. Water 
treatment plants in Moscow provide a daily supply of 
high quality water to consumers. Preparation of 
drinking water is carried out at five stations: 
Moskvoretsko-Vazuskaya water goes to the 
Rublyovskaya station, the Western and outh-Western 
stations, water goes from Volga river - to the North 
and East stations. The city of Zelenograd is supplied 
with water from Volga river and partially with 
artesian water. Moscow is a big city with more than 
12 million citizens and water consumption at the rate 
of 216 liters per capita, so it is so necessary to 
organize a proper water disposal. Public sewers of 
Moscow in its development has emerged as separate. 
It accepts only domestic, municipal and industrial 
wastewater. Surface water run-offs are diverted for 
self-drainage system. All domestic and industrial 
wastewater entering the city's sewerage system in 
Moscow through a network of pipelines, canals and 

collectors from 125 mm to 4.5 m in diameter, 
undergo a full cycle of treatment at treatment plants 
with a total design capacity of 6.345 million m3/day. 
The total length of the sewerage network is more than 
7852 km. 
The main direction of sewer pipelines is oriented to 
the south and south-east of the city, in the direction of 
the Moscow River flow, which is due to the terrain 
relief. Water disposal of the city is carried out at the 
STFK and, as well as at the treatment facilities in 
South Butovo. STFK and STFL with the total 
capacity 3,125 million m3/day, are the largest in 
Europe and in Moscow. They ensure the reception 
and treatment of domestic and industrial wastewater 
in the north-western, western, southern, southeastern 
districts of Moscow (60% of the city) and, in 
addition, a number of cities and settlements in the 
Moscow region. 
 
STFK works according to the traditional 
technological scheme of complete biological 
treatment: the first stage - mechanical cleaning, 
including screening of water on the grids, trapping of 
mineral impurities in the sand trap and water 
purification by storage in the primary settling tanks; 
the second stage - biological treatment of water in 
aerotanks and secondary sedimentation tanks. 
Structurally all primary sedimentation tanks of open 
type have a radial shape, with different diameters - 
33, 40 and 54 m. After primary settling tanks the 
turbidity free wastewater is subjected to complete 
biological treatment in aerotanks. Aerotanks - open 
reinforced concrete structures of rectangular shape, 4-
corridor type.  
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II. THE CHOICE OF THE METHOD FOR 
CALCULATING EMISSIONS OF 
POLLUTANTS INTO THE ATMOSPHERE 
FROM UNORGANIZED SOURCES FROM 
WATER SURFACES 
 
To determine the quantitative and qualitative 
characteristics of pollutants’ emissions into the 
atmosphere, instrumental and calculated (calculation 
and analytical) methods are used. Instrumental 
methods are prevalent for sources with organized 
emission of pollutants into the atmosphere 
(environment ecological standards 17.2.3.02-78) [2]. 
Calculation methods are used, mainly, to determine 
the characteristics of unorginized emissions. These 
methods are based on specific technological 
indicators, balance schemes, regularity of physical 
and chemical processes, as well as on a combination 
of instrumental measurements and design formulas 
that take into account the parameters of specific 
unorganized sources. A large group of unorganized 
sources are the so-called "fugitive sources”. STFK 
and STFL with the total capacity of 3,125 million m3 
/ day, are the largest in Europe and in Moscow. 
Pollutants arrive at the sewage treatment facilities 
with sewage. They are also formed in sewage as a 
result of enzymatic degradation of organic substances 
of natural and anthropogenic origin. In total, 276 
organized and unorganized sources of emissions are 
located on the territory of STFK. They emit 51 names 
of substances (substance hazard category 1-4), which 
is 409.959 t/year.  
 
Open waterbody surfaces belong to the so-called 
"fugitive sources" of pollution. Power of emissions of 
harmful substances into the atmosphere from such 
sources significantly depends on the following 
parameters: 
Meteorological parameters - the seasonal (daily) 
temperature fluctuations, periods, and degree of 
surface’s coverage by ice and snow, direction and 
wind speed, the presence or absence of atmospheric 
precipitation;  
Geographical and geometrical parameters - openness 
degree of the source’s surface relative to the wind 
direction, the ratio between the width and length of 
the object, the degree the surface’s coverage by 
artificial fabric;  
Physicochemical parameters - determined by the 
solubility of the ingredients, the possibility of the 
formation of individual phases- solid, liquid and 
gaseous.  
According to the legislation of the Russian 
Federation, emissions of pollutants from organized 

and fugitive sources subject to control. Accounting, 
rate setting of the emissions, impact assessment on 
population and environment is not difficult for 
organized sources, in contrast to the fugitive sources. 
Currently, the calculation of emissions from fugitive 
sources is carried out based on provisional guidelines. 
During standards’ preparation of maximum 
permissible emissions data on the composition of the 
gas mixture for 1 day is used. Comparison of 
calculation’s different methods of hazardous 
substances’ amount released from open surfaces of 
evaporation is presented in table 1 [3]. 
 
During reviewing the existing methods of calculation 
of pollutants quantities released from free evaporation 
surfaces the analysis of their advantages and 
disadvantages was carried out. The results revealed 
that the number of emitted pollutants in the air 
depends on their content in the waste water, the open 
water area, wind speed, an aerating flow of air, water 
temperature and atmospheric pressure.  
The calculation method used by the Atmosphere 
Research Institute is chosen. 
 

 
 
The calculation of pollutant emission from open 
water surfaces is made separately for each plant’s 
facility. It carries out the instrumental measurements 
of pollutants’ concentrates in the vapor pressure 
above the water surface.For a comprehensive analysis 
of the emissions and refinement of the list of 
normalized pollutants, a study was carried out using 
instrumental measurements of the concentrations of 
pollutants in saturated vapor of STFK structures. 
Samples of atmospheric air, coming from inorganic 
sources of emissions of urban treatment facilities, 
show the simultaneous presence of a large amount of 
biogenic and man-made substances, often in 
extremely low concentrations. 
 
Conventional analytical methods of definition are less 
informative, laborious and insufficiently selective. To 
quantify individual components, different sampling 
methods and analysis methods are needed, as the 
present substances belong to different classes and 
have different physical and chemical properties. 

 
 
 
 
 
 
 



International Journal of Management and Applied Science, ISSN: 2394-7926                                                    Volume-3, Issue-7, Jul.-2017 
http://iraj.in 

 Assessment of Management Tools For Sustainable Development of A Megacity on The Example Of Environmental Monitoring of Sewage 
Treatment Facilities 

 
3 

 
Table 1 Comparison of different methods of calculating the amount of harmful substances 

Using simplified analysis techniques, it is sometimes 
possible to determine only the total amount of 
substances of the same class, the error definition 
sometimes exceeds 25%. To solve the problem of 
analytical determination of pollutants in the saturated 
vapors of atmospheric air, the most sensitive and 
universal method of chromatography-mass 
spectrometry with preliminary sorption concentration 
was chosen. The use of pre-concentrating on the 
sorbent during sampling allows not only to 
significantly increase the sensitivity of the method, 
but also to preserve the sample long enough. Thus, 
using the mathematical apparatus and the approach 
outlined above, based on the results of instrumental 
measurements of the concentrations of pollutants in 
saturated vapor, it is possible to create a uniform 
methodological basis for determining the emissions 
of pollutants released per unit time into atmospheric 
air from the open water surface of the treatment 
facilities of domestic and industrial wastewater.[4] To 
reduce the amount of emissions it was proposed to 
completely close the primary settler. Therefore, the: ,  
emissions of pollutants decreased by 10 times: 
hydrogen sulfide from 0,000312 t/y to 0,0000312 t/y,  

ammonia from 0,003534 t/y to 0,0003534 t/y, 
mercaptans, carbon monoxide, methane from 
0,054654 t/y to 0,0054654 t/y.  
III. MONITORING OF THE STATE OF 
ATMOSPHERIC AIR 
 
Currently, an environmental control of emissions 
from open evaporative surfaces is one of the most 
important environmental management objectives. 
Such monitoring will help to solve the problem of 
calculating the payment for the allocating of 
pollutants from relevant sources and assessing the 
negative impact on people and the environment. This 
method allows to make rate setting and control of 
pollutants’ emissions into the atmosphere by plants, 
which have on the balance the water treatment plants, 
as well as expert assessment of the environmental 
characteristics of processes and equipment.  
 
IV. STATE CONTROL 
 
In accordance with the order of the Ministry of 
Nature from 09.09.2010 № 379 STFK and STFL are 
enterprises of the federal level of control[5].The 
Department of Federal Service for Supervision of 
Natural Resource Usage in the Central Federal 
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District is the Federal authority that is authorized to 
conduct inspections of compliance with 
environmental legislation by STFK and STFL. The 
results of the analytical control are received in the 
Unified City Environmental Monitoring Data Fund, 
whose functions are performed by the State 
Environmental Protection and Budgetary Institution 
"Mosecomonitoring". "Mosecomonitoring" is a 
specially authorized organization of the city of 
Moscow with the aim to implement state 
environmental monitoring and to provide a wide 
range of environmental services for businesses and 
individuals.  
 
V. PRODUCTION CONTROL  
 
The monitoring of the state of atmospheric air is 
carried out by two independent accredited 
laboratories: the Environmental and Analytical 
Laboratory of NIIOGAZ and the Sanitary and 
Hygienic Laboratory of the Center for Hygiene and 
Epidemiology in Moscow.  
As a result of the analyzes, they did not reveal 
violations of the normative state of the air basin, 
which could be dangerous for the population. 
However, some of the substances that are released 
from sewage into the atmospheric air have the 
properties of periodically appearing in the form of 
unpleasant odor and at concentrations below the 
maximum permissible concentration (MPC) under 
which they do not adverse effect. Therefore, 
“Mosvodokanal” pays great attention to reducing 
emissions of substances that have an unpleasant 
odor.Monitoring of these problems is the most 
important mechanism, which in many respects 
influences the speed of adoption of administrative 
and control decisions. With regard to the sewage 
treatment plants of biological treatment there is a high 
correlation of odor concentration with the 
concentration of the volatile oxidizable sulfur 
compounds.  
 
In modern conditions, when the area for development 
inside the boundaries of large cities continue to use 
up, the problem of odors from sewage treatment 
plants and sewage pumping stations, takes urban 
significance. Automated system of monitoring of 
Moscow atmospheric air was recognized by European 
and international organizations as fully meeting 
requirement of the European Union, which allowed 
public environmental organization 
"Mosekomonitoring" to participate in international 
projects on the subject of comparison of air pollution 
in major cities and evaluating the impact of air 
pollution on public health.  
During a comprehensive ecological monitoring of the 
environment the conditions for the definition of 
corrective actions are created. It is especially 
important in cases when target value of 
environmental conditions are not achieved. In 

accordance with the Federal law "About 
environmental protection" public environmental 
control is an equal part of the ecological control, 
along with the state and industrial inspection. At 
realization of public environmental control, public 
environmental associations may involve specialists of 
research institutes, use the services of laboratories 
and other organizations, and then send their results 
and recommendations on the problem under study to 
the authorities.  
 
VI. RECONSTRUCTION OF WATER SUPPLY 
AND SEWAGE SYSTEMS IN THE CITY OF 
MOSCOW FOR THE PERIOD UNTIL 2020  
 
From the residents of the areas adjacent to STFK and 
STFL, complaints of unfavorable environmental 
conditions and unpleasant odors are regularly 
received. In order to avoid unpleasant smells on 
STFK and STFL, as part of the implementation of the 
Moscow Government resolution, a large-scale 
reconstruction is in progress. Based on Decree of the 
Government of Moscow (adopted in 2006) on the 
development of water supply and sewage systems in 
the city of Moscow for the period until 2020 
“Mosvodokanal” has developed a program for 
removing odors from sewage facilities. [6] The 
purpose of the program is to organize on STFL the 
overlapping by big gully covers of chambers and 
channels, sand traps and sedimentation tanks, which 
are unorganized sources of pollutant emissions into 
the atmosphere with open evaporation surfaces. It is 
also planned to install air purifiers on organized 
sources of emissions. 
 
In the period from 2013 to 2015, the sources on 
technological facilities were overlapped with a total 
area of 62,036.4 m2, including chambers and 
channels -8,332.7 m2, primary settling tanks - 
53,703.7 m2. In 2013-2015 two automated 
deodorization complexes against unpleasant odors 
along the line of sludge compactors of the fermented 
sediment have been installed. 9 units of air cleaning 
units were installed in the shop for mechanical water 
treatment. In 2015, in order to prevent ingress of foul-
smelling substances into the air, big gully covers 
were installed on receiving chambers, sand pits, feed 
channels to primary sedimentation tanks, a supply 
channel to aerotanks. At all facilities with floors, as 
well as on methane digesters, air is cleaned in air 
cleaning equipment. Since the end of 2014 in 
residential areas near STFK, a significant 
environmental effect from the implementation of 
environmental measures was noted: a decrease of 
average concentration of hydrogen sulphide in 1.6 
times, as well as the frequency of exceeding the 
maximum permissible single concentration in two 
times, which led, as noted above, to a decrease in the 
number of residents’ complaints. In 2016 in total 
123.2 thousand square meters of open water surfaces 
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were overlapped. The maximum elimination of 
unpleasant odors in residential areas near STFL and 
STFK is possible only after the completion of all 
reconstruction works. 
CONCLUSION 
 
Monitoring of the environment on the territory of 
Moscow indicate that a favorable outlook for the 
improvement of its condition, with the expected 
growth in production and intensification of all 
economic activities, is possible only if the 
environmental legislation is perfected and strictly 
observed, modernized and introduced into all areas of 
production activities of modern treatment 
technologies.Therefore, “Mosvodokanal” pays great 
attention to reducing emissions of substances that 
have an unpleasant odor.With that, for the first time 
in domestic and foreign practice, the STFK settling 
tanks utilized the original engineering development of 
floating gully covers on open water surfaces. In total, 
123.2 thousand square meters of open water surfaces 
were overlapped. Monitoring of these problems is the 
most important mechanism, which in many respects 

influences the speed of adoption of administrative 
and control decisions  
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