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Abstract. In this work, materials on hazardous production facilities of St. Petersburg are
studied in detail and presented. Factors of the urban environment, which can affect the
emergency situation in the city, are also considered. These factors include noise, vibration,
electromagnetic and radiation, air pollution, forest, water and land resources of the city.
Measures to reduce the negative impact of each of the above factors are proposed. A map of
hazardous areas in St. Petersburg has also been developed, marking all hazardous industrial
facilities and drawing the damage radium from potentially hazardous facilities in case of an
accident.
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1. Introduction

Everyone in the modern society is subjected to different kinds of risks and threats. These are natural
disasters, industrial accidents, catastrophes at hazardous production facilities, etc. People living in
industrialized cities are subjected to these dangers more often. The actuality of this work is defined by
the fact that urban environment has a lot of threats. For a town like Saint-Petersburg with population
of 5 392 992 people (according to data of 2020) [1], this problem has special meaning. In the Northern
Capital of Russia there are more than 100 facilities which are assigned to a particular hazard class. For
example, there are about 20 explosive facilities and about 20 chemically hazardous objects [2], 14
large enterprises using radioactive substances (and about 10 smaller enterprises and organizations) in
the city [3, 56-57].

We can find works that study factors of urban environment and improvement of workplaces at
production facilities in modern scientific literature [4-8]. Research like this is being made in many
other regions and countries in order to reduce the risks of citizens living there. For example, residents
of the Cheboksary region made a research of geotechnical and hydrogeological conditions of the
territory for transport construction [7]. The study of the given problem helped us to make a conclusion
that the stability of the chosen places is insufficient. This conclusion and proposed solutions of
identified problem show us that these studies must be carried out at the beginning of any building,
since certain places do not always satisfy the construction conditions according to their geological
data. In another region there was a research of noise loads in order to organize noise elimination work
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[8]. In one of the articles there was given a particular research of the impact of the anthropogenic
negative factors on small enclosed spaces [9]. The systematic analysis and assessment of territories,
their zoning according to the main indicators of technosphere safety is important task and obligatory
component for designing plans of development of the city, particularly in the analysis of future zones
of growth and building of urban reconstruction territories.

Besides, environmental impact of the urban environment is also studied in scientific literature [10-14].
For instance, in one of the scientific works the impact of urban fires on the ecology and quality of life
in cities are studied [10]. Other researches of water resources were conducted in the mining region of
Mexico [11]. The results of these researches let us to minimize negative impact of industry on the
environment.

Researches, who study emergencies at the production facilities [15-20], conclude that even though
these accidents do not take place often, they still bring huge economic and social damage to the city.
Study of these catastrophes should be the most important while ensuring the safety of the city. There
are also different methods for ensuring labor safety at various production facilities in these articles [ 19,
20].

In this way, the environmental impact on urban buildings and importance of studying geological data
and other environmental aspects for comfort living of citizens in industrialized cities is considered as
significant in the world.

In this way, the aim of the conducted research was to create a unified map of St. Petersburg indicating
the factors of the urban environment which have an impact on hazardous production facilities of the
city. The methods, which are used for creation of this project, can be also used for making similar
maps of other industrialized cities in order to create optimal working conditions at hazardous
production facilities. Besides, there are some more factors, which affect the safety of living in certain
areas of the metropolis, but they did not become a part of this research. For instance, the presence of
faults in the Earth's crust, and, as a result, the release of radon to the surface.

2. Methods

The main task of the research was to find urban factors of Saint-Petersburg, which can have not only
passive negative effect, but also can become the reason of accidents and catastrophes at production
facilities.

After analyzing the scientific literature on a given problem, a detailed description of the impact of all
identified factors of the urban environment, both on the citizens and on hazardous industries, was
made [7]. A map of Saint-Petersburg indicating all hazardous production facilities was also proposed.
Besides, the map shows the radius of damage from potentially dangerous objects in the case of an
accident.

Empirical methods were fundamental in this research. Tracking such urban factors like
electromagnetic radiation, city noise, city radiation background, etc., was made for studying the
environment of the city. Monitoring of individual parameters such as atmospheric gas and water
composition in rivers was made as well [7]. For example, noise maps created for St. Petersburg were
needed to analyze noise level in the urban areas (Figure 1) [21].
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Figure 1. Acoustic map of Saint-Petersburg, Source:
https://www.fontanka.ru/2017/10/30/108/?mobile=false

Saint-Petersburg is one of the 5 noisiest cities in the world. Noise figure in the metropolis is 60
decibels on the average, which exceeds the normalized figure [22, 12]. On a noise map, sound
intensity levels have a specific color. In some cases, it is necessary to clearly distinguish between
objects, so that is why only the dividing line indicating these levels is used for designation of the limits
of the same noise level. In this way, it is possible to use the noise map for determination of the exact
noise level at any point in the entire study area at any time.

The generalization and comparison of the facts presented in the publications of scientists helped us to
formulate the exact scientific problem and hypothesis, taken as the basis of this research.

3. Results

Based on the data obtained as a result of monitoring various factors of the urban environment, urban
environment factors, that can affect the number of emergencies at hazardous production facilities,
were identified. For each of the factors a brief description, which indicates the influence of the factors
both on the citizens and the production facilities of the city, was made. The methods of reduction of
the negative impact of all identified factors of the urban environment were given.

Besides, the enterprises of St. Petersburg, that could become sources of emergency situations, were
considered. Chemically hazardous objects (Figure 2), radiation hazardous facilities, explosive and fire
hazardous objects, seaport and railway junction sorting stations, solid waste and hazardous waste
landfills, airports were investigated separately.
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The daytime, the average wind speed in the city (2.6 m/s) and the average cloud cover were chosen for
calculation of possible accidents at radiation hazardous facilities. The share of the release of
radioactive substances was 10%. To display on the map, the maximum area affected by radiation was
applied, within which it is necessary to limit the stay of people.

Approximate trade turnover for Saint-Petersburg’s seaport was compiled and is shown in table 1. In
the seaport of the city there is a movement of oil products, metals, coal, ore, chemical cargo and other
hazardous materials [23, 64-65].

Table 1. Trade turnover of the seaport

Year 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Millions | 58,0 60,0 57,8 58,0 61,2 51,5 48,6 53,6 59,3 59,9
tons

Besides, the measures to improve the quality of the urban environment and prevention of accidents at
production facilities were recommended. As the main aspects for the prevention of technological
emergencies are considered:

e The upgrading of technical equipment.
Increasing the number and improving the quality of instruments for identifying and
monitoring hazardous and harmful factors.

e Increasing of technological reliability of all industrial safety systems.



o Increasing the level of literacy and responsibility of specialists working in hazardous objects.

e Reducing the use of hazardous substances and technologies.

e Creation of the necessary number of local warning systems for accidents at potentially

dangerous facilities.

As a result of the work, a map of the main especially dangerous objects of St. Petersburg was created.
This interactive map can be found on the Yandex.Maps. All of the especially dangerous objects of the
Northern Capital of Russia are indicated (Figure 3), as well as the affected areas with the highest
degree of risk in case of emergencies at especially dangerous sites.
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Figure 3. Map of the main especially dangerous objects of Saint-Petersburg

The interactive map is as follows (Figure 4).
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Figure 4. Map of dangerous objects of Saint-Petersburg

The most polluted for living and located in the maximum risk zone in case of emergency areas were
also found. These are: Admiralteysky, Vasileostrovsky, Central and Kirovsky districts of the city.

4. Discussion

The results obtained in this work can be useful in creating a general plan for the development of the
city.

In the future, it is possible to continue the study based on the results. It is planned to take into account
the influence of faults in the Earth’s crust at hazardous production facilities and further calculation of
the depths of the affected areas in case of possible accidents. The obtained results will be added to the
existing interactive map.

5. Conclusion

During the study, factors of the urban environment that could become a source of emergency
situations at production facilities were identified and characterized. Besides, calculations of the depths
of the affected areas during accidents at hazardous industries were made. Based on the data obtained,
two maps were compiled: a map of especially dangerous enterprises of Saint-Petersburg and an
interactive map with the indicated radius of damage from potentially dangerous objects in the case of
an accident.
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