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URBAN PLANNING, ENVIRONMENTAL
AND HYGIENIC STANDARDIZATION OF SANITARY PROTECTION ZONES
FOR INFRASTRUCTURE OBJECTS - AUTOMOBILE REFULING STATIONS
AS A COMPONENT SUPPLY OF STATE ADMINISTRATION

Background. In connection with the shortage of land resources in the largest cities and megalopolises, the issue of the
location of existing automobile refueling stations (ARS) and the design of prospective residential buildings close to them, as
well as the location of projected ARS in already established suburban areas, are becoming increasingly important. This is
happening against the background of rapid motorization of modern society. This also necessitates the formation of new
approaches to solving modern problems in the planning and development of the territories of settlements, namely state
regulation on the standardization of sanitary protection zones (SPZ) for modern ARS. The purpose and task of the research is
to carry out the ecological and hygienic substantiation of the regulation of SPZ for infrastructure objects — modern ARS,
taking into account their differentiation in terms of capacity and degree of impact on the environment and the level of fire
safety, as a component supply of public administration, to regulate the urban planning situation and make administrative and
management decisions. The subject of the study is the achievement of safe conditions for the location of ARS on the territory
of populated areas by means of ecological and hygienic standardization of the SPZ for them. The object of the study is the
ecological, hygienic and fire safety of ARS for the population of residential and public buildings adjacent to the territory of the
ARS as a component supply of public administration.

Methods. In the research process, abstract-logical, theoretical, modeling, instrumental and statistical and method of legal
regulation — standardization of SPZ of infrastructure objects — modern ARS.

Results. The article presents the results of comprehensive studies on the justification of the standardization of new SPZ
for modern ARS according to urban planning, ecological and hygienic criteria and the level of fire safety as a component supply
of public administration.

The establishment of SPZ for ARS is substantiated, taking into account their differentiation in terms of capacity, the state of
implementation of environmentally friendly fuel handling technologies and the level of fire safety, which is important for making
administrative and management decisions regarding the development of the territories of settlements adjacent to them.

The introduction of environmentally friendly equipment and modern technologies, the implementation of environmental
protection measures during fuel storage at ARS are effective measures, both at the local self-government level and at the state
level, which will slow down climate change on Earth. According to the research results, the classification of ARS according to the
ecological and hygienic characteristics of gross emissions from sources of atmospheric air pollution is proposed: small, medium
and large ARS, which is important from the point of view of urban planning.

Conclusions. On the basis of a comprehensive approach, the adequacy of the standard SPZ of 50 m for small and medium-
capacity ARS has been proven, and the creation of a new safe for the health and life of the population, from the point of view of
urban planning, the size of the SPZ of 100 m for large-capacity ARS has been substantiated. It is proposed to approve the new
standard of 100 m for high-capacity ARS at the state level by making changes to the existing regulatory framework of urban
planning and sanitary legislation.

It is substantiated as a component supply of public administration, the introduction of the range of changes in the sizes of
SPZ for modern fire- and explosive-hazardous facilities in the legislation and practice of Ukrainian entrepreneurship on the basis
of urban planning, ecological and hygienic justification and the level of fire safety.
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The vector of further research should be aimed at the further implementation into the national urban planning, environmental
and sanitary legislation of the requirements of the EU Directives, foreign experience in strengthening fuel quality control, ARS
emission control and the introduction of advanced technologies and environmental protection measures at ARS, the use of
modern transport to reduce negative impact on the environment and adjacent residential and public buildings, which will serve
the formation of modern, environmentally conscious, independent domestic entrepreneurship.

Keywords: state building norms, norming of sanitary protection zones, automobile refueling stations, ecological-hygienic

substantiation, state regulation.

Background

The implementation of urban planning activities in
Ukraine is aimed at creating and maintaining a full-fledged
environment for human activity, rational use of land and
territories for urban planning needs, increasing the
efficiency of land development and coordinating state,
public and private interests during the planning and
development of territories ("On the basics of urban
planning”, 1992). Due to the shortage of land resources in
major cities and metropolises, the issues of locating
existing ARS and planning prospective residential
developments in close proximity to them, as well as the
placement of planned ARS in already established
suburban areas, have become increasingly important. This
is happening against the backdrop of rapid motorization in
modern society. This calls for the formation of new
approaches to solving modern problems.

These issues require state regulation in terms of
standardizing sanitary protection zones (SPZ) for modern
ARS, taking into account the differentiation of their power,
types of fuel used, types of vehicles (engine
characteristics) that are refueled. It is also necessary to
take environmental protection measures when storing fuel.
The application of the latest approaches to the study of the
mentioned issues and effective measures, both at the state
and local government levels, would make it possible to
slow down climate change and ensure the implementation
of environmental protection measures during fuel storage
(Makhniuk et al., 2020).

The huge losses of the domestic economy, the
destruction and destruction of infrastructure objects, as a
result of the full-scale invasion of the Russian Federation
into Ukraine, determine the objective need for the adoption
of operational and anti-crisis decisions by the state for their
immediate restoration.

During the war in Ukraine, the number of ARS has
decreased almost threefold, with an estimated current
count of 2,5 thousand ARS compared to 7,5 thousand ARS
before the war. The main reason for this decline is the
shortage of fuel, coupled with the destruction of some ARS
due to combat actions (In Ukraine, the number of gas
stations..., 2022).

In order to restore their operation and construct new
modern ARS, there is a pressing need to develop an
ecological-hygienic component for norming the SPZ for
them and incorporate it into Ukraine's normative urban
planning framework.

Sources. With the rapid increase of the car fleet in
Ukraine, the infrastructure of its service has developed,
primarily this concerns ARS. The ecological and hygienic
regulatory framework of Ukraine has not been revised in the
last 25 years. The norms of SZZ for ARS were developed in
Soviet times and have not been revised since then.

Current regulatory documents of sanitary legislation are
"State Sanitary Rules for Planning and Development of
Settlements. SSR Ne 173-96", approved by the order of the
Ministry of Health No. 173 dated 19.06.1996 (with
amendments) / hereinafter — SSP Ne 173-96/ and State
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Building Regulations — SBN B.2.2-12:2019 "Territory
Planning and Development", approved by the order of the
Ministry of Regions of Ukraine dated April 26, 2019 Ne 104
/hereinafter — SBN B.2.2-12/.

The analysis of the latest research and publications
(Lynnyk et al., 2021) indicates a great attention to the
safety conditions of ARS operation and their impact on soil
pollution and the geological environment at the location.
Works (Lynnyk et al., 2021; Hsieh et al., 2021) are devoted
to the study of ARS operating conditions related to
atmospheric air pollution. In the works of I. V. Starodub the
mechanism of regulation of SPZ as a whole in Ukraine and
in comparison with foreign experience is disclosed
(Starodub, 2022), Terrés I.M. issues of assessing the direct
impact of ARS on the environment are highlighted
(Makhniuk, Mohylny, 2019).

Many scientists, including abroad (Mathissen et al.,
2012), cite the results of studies of emissions from light
vehicles to the surface layer of the atmosphere. The works
of W. Kam, J. W. Liacos, J. J. Schauer (Kam et al., 2012)
are devoted to the study of air quality on highways and
streets, in particular, a comparison of exhaust gas
emissions on gasoline and liquefied natural gas. Noting the
significant scientific developments in these areas, not all
issues have found their conceptual and integral reflection in
practical work. This requires updating the ways of state
influence, which is actualized by those globalization
challenges that are facing the state and communities
regarding the safety and quality of life of the population in
the surrounding environment.

The study of city-planning, ecological and hygienic
regulations of SPZ for ARS of different capacities in the
conditions of existing agricultural  development,
assessment of the risk of atmospheric air pollution by them
for the health and living conditions of the population in
Ukraine is extremely limited and fragmentary, which
determined the relevance of the mentioned study.

Methods

The purpose of the study is to implement ecological
and hygienic substantiation of the standardization of the
SPZ of infrastructure objects — modern ARS, taking into
account their differentiation by capacity and degree of
impact on the environment and the level of fire safety, as a
component supply of public administration, to regulate the
urban planning situation and make administrative and
management decisions.The subject of the study is the
achievement of safe conditions for the location of ARS on
the territory of populated areas by means of ecological and
hygienic standardization of the SPZ for them.The object of
the study is the ecological, hygienic and fire safety of ARS
for the population of residential and public buildings
adjacent to the territory of the ARS as a component supply
of public administration.

To achieve the defined goal, a number of general
scientific and special scientific methods were used in the
research process, in particular: abstract-logical — for the
analysis of literary sources and the formation of
conclusions; theoretical (retrospective use of research data
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on the hygiene of town-planning of the settlements at ARS'
operation); modelling of the spread of chemical pollution in
the atmosphere in the area affected by ARS; instrumental
methods for the ssessment of living conditions of the
population and statistical ones; method of legal regulation —
standardization of the SPZ of infrastructure objects —
modern ARS.

Results

The results of the analysis of the compliance of national
sanitary and town-planning legislation of Ukraine on the
design and construction of ARS with modern requirements
illuminated its shortcomings and contradictions.

By the current SBN B.2,2-12, the minimum standard
(fire-prevention) distance from a low capacity ARS to the
nearest residential building is 20 m, while according to the
current SSR Ne173-96, industrial and administrative
buildings of I, Il, 1l fire resistance degrees, the SPZ makes
up 50 m, which exceeds the fire-prevention one 2,5 times.
For a large ARS, on the contrary, a minimum fire-protection
distance is greater 1,6-2 times than the SPZ and is 80 m
and 100 m, respectively, while the standard SPZ remains
at the level of 50 m, which is dangerous for life and health
of the residents of housing estate adjacent to the territory
of ARS as a fire hazardous and explosive facility.

Taking into account that SPZ is a main hygienic and
town-planning indicator in the planning and development of
the residential areas and, when placing ARS, an
underestimation of the SPZ standard brings fire-, explosive
dangerous facility closer to the residential and public
buildings, which makes the urban situation dangerous due to
the contradictions of these standards in town-planning.

The current domestic sanitary classification of enterprises
and industries (SSR Ne 173-96) for ARS is imperfect and
requires a revision and standardization of the new
differentiated SPZ for ARS of different capacities in
compliance with the regulatory fire-protection distances and
the introduction of a risk approach to their location that
provide the right of the citizens to healthy living conditions
and environment, defined by the Articles 3, 4 of the
Constitution of Ukraine, the Article 114 of the Land Code of
Ukraine, the Articles 15, 19 and 22 of the Law of Ukraine
"On Atmospheric Air Protection”, and the Articles 3 and 4 of
the Law of Ukraine "On Environmental Impact Assessment",
and the Articles 27 and 28 of the Law of Ukraine "On the
Public Health System", and the Articles 31 and 33 of the Law
of Ukraine "On Local Self-Government in Ukraine".

The European integration and implementation of the
requirements of the EU directives into the national legal
framework are relevant for Ukraine. The European
environmental standards for internal combustion engines
introduced in 1988 (Euro-0) and 1996 (Euro-1) in the
European countries were improved into the direction of
strengthening. Comparing the standards of 2018 (Euro-6)
with the European standards of 1996, it was found that the
standards of the content of harmful agents in the exhaust
gases of vehicles with gasoline and diesel engines
decreased: carbon monoxide — 2,2 and 5,4 times, nitrogen
dioxide — 2,6 and 16 times. Only in 2006, Ukraine began to
implement the European standards at the level of Euro-2
(1995). The law of Ukraine "On some issues of the
importation at the customs territory of Ukraine and the first
state registration of vehicles", 06.07.2005 Ne 2739-1V (as
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amended), in particular, stipulates the gradual introduction
of the international environmental requirements Euro-5 and
Euro-6 for transport means stipulated by the Regulation
(EU) Ne715/2007 on the emissions of harmful agents from
cars. In 2016, the issue on the production of the vehicles in
Ukraine and importing into Ukraine the cars with technical
characteristics of their structures that meet environmental
standards not lower than the Euro-5 level was regulated,
which will reduce the content of harmful agents in exhaust
gases: carbon monoxide — 2,2 times, hydrocarbons —
2,6 times, nitrogen dioxide — 2,5 times.

Only in 2025, the Euro-6 standards are expected to be
implemented in the production of the domestic cars and to
be distributed to cars that will be imported into the country.

The European Union Directives 2010/75/EU (on industrial
emissions), 2008/50/EU (on ambient air quality and cleaner
air), 2004/42/EU (on limitation of emissions of volatile
organic compounds), 1999/32/EU (on reduction of sulfur
content in some liquid fuels), 98/70/EU (on the quality of
gasoline and diesel fuel), 94/63/EU (on the control of
emissions of volatile organic compounds) established
requirements for the quality of gasoline, diesel fuel and
control of the emissions from ARS, which need to be
implemented in the national sanitary legislation, in
particular, the Laws of Ukraine "On Environmental Impact
Assessment" (as amended), "On Local Self-Government in
Ukraine" (as amended) to strengthen control over the
implementation of environmental measures at ARS to
reduce the negative impact on the environment and
adjacent residential and public buildings.

An evaluation was carried out during the research, the
estimation of air pollution in a zone of the impact of ARS of
various categories (for small, medium and large ARS) at
the distances of 25, 40, 50, 100 m from pollution sources.

The data on the expected calculated air pollution from
modern ARS of low, medium and high capacity at different
distances from emission sources of filling stations (25 m,
40 m, 50 m and 100 m) indicate that at the introduction of
modern equipment at the designed studied ARS, emissions
from their pollution sources will amount to 1,106 t/year
(average value) — for small ARS, 2.590 t/year — for medium
ARS and 3,733 t/year — for large ARS.

The low-capacity ARS (capacity of underground tanks for
fuel storage up to 40 m®) — 55 % were found to be the most
common in Ukraine, medium-capacity ARS (capacity of
underground tanks — 40-100 m?) — 30 %, high-capacity ARS
(capacity of underground tanks — more than 100 m?®) — 15 %.

Maximum concentrations of the specific pollutants
(gasoline, saturated C12-C19 hydrocarbons, nitrogen dioxide
and carbon monoxide) in the ambient air at the area of
small ARS at the standard SPZ 50 m and at 100 m
distance did not exceed the hygienic standards of those
agents and met the requirements of p. 5.4 SSR Ne 173-96.

In the work, modeling of the spread of chemical
pollution in atmospheric air in the area of ARS of various
types (with underground and above-ground fuel tanks) and
of different capacities (small, medium and large) was
carried out. Fig. 1 shows the simulation of the spread of
chemical pollution in the atmospheric air in the area of a
large ARS (with underground storage tanks) and a 3D
linear model of the dependence of the gasoline
concentration at different distances is built for it (Fig. 2).
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Fig. 1. Modelling of the dissemination of chemical pollution
in the ambient air at the area of large filling station (with
underground placement of tanks) (author's development)

When modelling the distribution of the contamination
agents (hereinafter — CA) in the ambient air from the ARS
sources, it is shown that at a decrease of ARS capacity,
the values of the specific CA concentrations, generated by
them, proportionally decrease at different distances from

90
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Model: v5=a1*v1*(exp(-a2*v3))
z=(,005043)"x"(exp(-(,014582)"y))

o5
Il <05
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P <0,2
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Fig. 2. 3D linear model of the dependence
of the value of gasoline concentration
on capacity and distance (author's development)

the emission sources not exceeding their standard MAC at
the border of standard 50 m SPZ.

The modelling was also performed for the acoustic
situation at the area of the impact of ARS of different
capacity (low, medium and high) (Fig. 3).

[ Maximum allowable level
|for daytime-55dBA

Total noise levels, dBA

o -small filling stations

25 50
Distance, m

e-medium filling stationsa- large filling stations

Fig. 3. Modelling of acoustic load dissemination at the area of filling stations of different capacity
(low, medium and high) (author's development)

It was established that the operation of ARS can lead to
acoustic pollution of the adjacent territory, and the
production equipment with calculated total sound levels of
29-43 dBA was its source, that didn't exceed the
permissible standards at a distance of 50 m (standard
SPZ). According to the relevant research, the general
sound levels did not exceed the permissible standards for
both day and night, which ensured compliance with the
acoustic regime of the adjacent territory.

According to the results of modelling of the
dissemination of the acoustic pollution from ARS, the
absence of the exceedings of the permissible noise levels
was proved at the standard 50 m SPZ.
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According to the results of field studies of the
atmospheric air in the affected area of ARS of different
strength (Table 1), carried out by the regional laboratory
centers of the Ministry of Health of Ukraine, it was
established that at the limit of the SZZ standard of 50 m in
the affected area of small, medium and large ARS,
atmospheric air pollution with nitrogen dioxide, oxide
carbon and saturated hydrocarbons did not exceed their
respective hygienic standards.

The level of the total ambient air pollution, calculated
according to these data, was assessed as permissible for
small and medium ARS and as slightly dangerous for
large one.
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Table 1
Ambient air pollution on the border of the standard SPZ (50 m from the main sources of emissions)
of ARS of different capacities (according to the materials of field studies of regional laboratory centers
of the Ministry of Health of Ukraine)
Concentrations of the pollutants, ns3
in shares of MAC 203,
Categories of filling stations, capacity - ro3
nitrogen carbon hvdrocarbons
dioxide monoxide y MAC
Small filling stations (underground reservoirs up to 40m?) 0,09-0,13 0,33-0,73 0,30-0,60 0,80
Medium filling stations (underground reservoirs 40-100 m?) 0,14-0,24 0,36-0,80 0,43-0,88 0,84
Large filling stations (underground reservoirs more 100 m?) 0,38 1,00 1,00 1,09

Discussion and conclusions

Summarizing these data and on the basis of a
comprehensive approach, the adequacy of the regulatory
sanitary protection zone of 50 m for small and medium-
capacity ARS was proved, and a new safe for the health
and life of the population, in terms of urban planning, a
100-m safety zone for large-capacity ARS was
substantiated.

The proposed 100 m size of the SPZ for large-capacity
ARS before normalization requires approval at the state
level in accordance with the law, namely by making
changes to the existing regulatory framework of urban
planning and sanitary legislation.

The new standard of 100 m SPZ for large-capacity ARS
will contribute to safe urban planning and promote the
realization of the right of citizens to healthy living conditions
and the environment, defined by the Constitution of
Ukraine, the Land Code of Ukraine, the Laws of Ukraine
"On Atmospheric Air Protection”, "On Environmental
Impact Assessment"”, "On the public health system", "On
local self-government in Ukraine" and others.

It is substantiated as a component supply of public
administration, the introduction of the range of changes in
the sizes of SPZ for modern fire- and explosive-hazardous
facilities in the legislation and practice of Ukrainian
entrepreneurship on the basis of urban planning, ecological
and hygienic justification and the level of fire safety.

The vector of further research should be aimed at the
further implementation into the national urban planning,
environmental and sanitary legislation of the requirements
of the EU Directives, foreign experience in strengthening
fuel quality control, ARS emission control and the
introduction of advanced technologies and environmental
protection measures at ARS, the use of modern transport
to reduce negative impact on the environment and
adjacent residential and public buildings, which will serve
the formation of modern, environmentally conscious,
independent domestic entrepreneurship.

BHecok aBTopiB: BaneHTvHa MaxHtok (BignosigansHui aBTop) —
POPMYIOBaHHS Uinew i 3aBoaHb OOCHIMKEHHS, Kypauis AaHux,
ynpaBsriHHA Ta KOOpAMHaUisi NnaHyBaHHA Ta BUKOHaHHS Jocnig-
HWUbLKOI AiSNbHOCTI, Harnag, nepernsag cratTi i il pegaryBaHHs;
OnekcaHgp boHaap — KoHuenTyanisauisi, MeTogonorisa, Harnag Ta
KepiBHULTBO MNfaHyBaHHAM Ta BMKOHAHHAM OOCNIAHWULBKOI Oisifnb-
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HocTi; Ceprin MorunbHuin — 36ip JocnigHWUbKUX MaTepianis Ta
OaHux, nporpaMHe 3abesneveHHsi, Banigauis gaHux, MogesnoBaH-
Hs, Bidyanizauia gaHnx; Bonogmmmp MaxHiok — choopMarnbHui aHanis,
aHani3 pesynbTaTiB AOCMigKeHb, (POPMYIOBaHHA BWCHOBKIB, Hamw-
CaHHS YepHeTKM cTaTTi i ii pefaryBaHHs; BacunbeBa OnekcaHgpa —
KEepPIBHULITBO MnaHyBaHHSAM Ta BUKOHAHHSAM AOCNIAHULBKOIT AistNbHOCTI,
hopMyrioBaHHA BWCHOBKIB, Meperns OCTaTovHOI Bepcii cTaTTi i ii
peparyBaHHsi.

References

Hsieh, P., Shearston, J., & Hilpert, M. (2021). Benzene emissions from
gas station clusters: A new framework for estimating lifetime cancer risk.
J Environ Health Sci Eng, 19(1), 273-283. https://doi.org/10.1007/s40201-
020-00601-w

In Ukraine, the number of gas stations has decreased by three times —
there is a shortage of fuel in the country. (2022, April 13). BukInfo
[in  Ukrainian]. https://bukinfo.com.ua/ekonomika/v-ukrajini-vtrychi-zmenshylas-
kilkist-zapravok-nestacha-palnogo-krajini#:~:text=3a%20aaHnmn%20
avpekTopa%20KoHcanTuHroBoi%20rpynu,BTiM%206yno%2004ikyBaHo, %20
nnwe%20InfoCar

Kam, W., Liacos, J. W., Schauer, J. J., Delfino, R.J., & Sioutas, C.
(2012). Size-segregated composition of particulate matter (PM) in major
roadways and surface streets. Atmospheric Environment, 55, 90-97.
https://doi.org/10.1016/j.atmosenv.2012.03.028

Lynnyk, I., Vakulenko, K., & Lezhneva, E. (2021). Analysis of the Air
Quality in Considering the Impact of the Atmospheric Emission from the
Urban Road Traffic. Research Methods in Modern Urban Transportation
Systems and Networks. Lecture Notes in Networks and Systems, 207, 13-27.

Makhniuk, V. M., Mohylnyi, S. M., Chernychenko, I. O., & Lytvychenko,
O. M. (2020). Risk approach to sanitary-and-epidemiological assessment of
the location of modern filling stations. Hygiene and ecology in state
regulation of urban planning. MPC "Medinform".

Makhniuk, V., & Mohylny, S. (2019). Regulatory-legislative and
ecological-hygienic issues on the Location of modern motor filling stations.
Georgian Medical News, 7-8(292-293), 95-102.

Mathissen, M., Scheer, V., Kirchner, U., Vogt, R., & Benter, T. (2012).
Non-exhaust PM emission measurements of a light duty vehicle with a
mobile trailer. Atmospheric Environment, 59, 232-242. https://doi.org/10.1016
/j.atmosenv.2012.05.020

On the basics of urban planning, Law of Ukraine No. 2780-XIl (1992,
November 16) (Ukraine). The Official Bulletin of the Verkhovna Rada of
Ukraine (BVR), 52 [in Ukrainian]. [Mpo ocHoBu MmicToGyayBaHHsi, 3akoH
Ykpaitn Ne 2780-XII (1992, 16 nuctonapa) (YkpaiHa). Bidomocmi Bepxos-
Hoi' Padu Ykpaitu (BBP), 52]. https://zakon.rada.gov.ua/laws/show/2780-
12#Text

Starodub, I. (2022). Criteria and mechanisms of regulation of sanitary
protection zones: domestic and foreign experience. City planning and territo-
rial planning, (79), 366-380 [in Ukrainian]. [KpuTepii Ta mexaHiamn Hopmy-
BaHHS1 CaHITapPHO-3aXMCHUX 30H: BITYM3HSHUIA Ta 3apybixHuin gocsig. Micmo-
6ydysaHHs ma mepumopianbHe nnaHysaHHs, (79), 366-380]. https://doi.org
/10.32347/2076-815x.2022.79.366-380

OTtpumaHo pepakuieto xypHany /| Received: 01.06.23

NMpopeueHsoBaHo /| Revised: 26.06.23
CxsaneHo go apyky / Accepted: 26.06.23



~84 ~ B I CH MUK KuiBcbkoro HauioHanbHoro yHisepcurety imeHi Tapaca LlleBueHka

BanentuHa MAXHIOK', a-p mea. Hayk, npod.
ORCID ID: 0000-0001-6196-4370
e-mail: valentyna2567@gmail.com

Onekcanap BOHOAP?, g-p 6ion. Hayk, npod., un.-kop. HAAH Ykpaiuu
ORCID ID: 0000-0002-4488-2282
e-mail: dei2005@ukr.net

Ceprin MOTUINbHUN', kaHa. Gion. Hayk
ORCID ID: 0000-0002-6637-0413
e-mail: smogil@ukr.net

Bonoaumup MAXHIOK?, acn.
ORCID ID: 0000-0001-8757-9454
e-mail: zeron1995@gmail.com

Onekcanapa BACUITbEBAS, a-p Hayk 3 Aepx ynp.
ORCID ID: 0000-0003-1812-4557
e-mail: sandra_nadu@ukr.net

'OepxaBHa ycTaHoBa "IHCTUTYT rpoMaackKoro 3a0poB’s iM. O. M. Mapseesa HAMH Ykpainu", Kuis, Ykpaina
2[lepxaBHa eKONOriYHa akaaeMmisl NicNsAMNIOMHOI OCBITU Ta ynpaeniHHs, Kuis, YkpaiHa
3[epxaBHUM NOAATKOBUM YHiBepcuTeT, IpniHb, KuiBcbka o6nacTb, YkpaiHa

MICTOBYAIBHE, EKONOrO-TreEHIYHE OBI'PYHTYBAHHSA HOPMYBAHHS CAHITAPHO-3AXUCHUX 30H
AnsA OB'EKTIB IHOPACTPYKTYPU — ABTOMOBINIbHUX 3ANPABHUX CTAHLIU
AK CKNAAOBUW ENEMEHT 3ABE3IMNEYEHHA OEPXKABHOIO YNPABNIHHA

B cTyn.Y3e'a3ky 3 degpiyumom 3emenbHUX pecypcie y Halibinbwux micmax i me2anonicax dedani 6inbwo20 3Ha4YeHHs1 Habysaromb nNUMaH-
HS1 po3mauwlyeaHHs1 HasieHUX aemoa3anpasHux cmaHyili (A3C) i npoekmyeaHHs1 nepcrnekmueHoi xumiosoi 3abydoeu, HabnuxxeHoi 0 HUX, 8 MaKOX
po3miujeHHs1 npoekmoeaHux A3C Ha exe cmeopeHux NpumMicbKux mepumopisix. 3a3HayeHe eidbyeaembcsi Ha miyi cmpimkoi aemomo6inizayii cy-
4acHoz2o cycninbcmea. Lje makox euknukae HeobxiOHicmb ¢hopmMyeaHHs1 Hosux nidxodie 00 po38'si3aHHsI cy4YacHUX NpobrieM y nnaHyeaHHi ma
3abydoei mepumopili HacesleHUx fnyHKmie, a came Aep)KasHO20 pe2ysit08aHHs1 U000 YHOPMy8aHHsl caHimapHO-3axucHuUx 30H (C33) dns cyyacHux
A3C. Mema ma 3aedaHHs1 0oCliOeHHs1 nonsizatomb y 30iliCHEHHI eKoslo20-2i2ieHiyHo20 06rpyHmyeaHHsi HopmyeaHHsi C33 dns 06'ekmie iH¢pa-
cmpykmypu — cy4yacHux A3C 3 ypaxyeaHHsIM ix dughepeHyiayil 3a momyxHicmro ma cmyneHem ennuey Ha HaekosuwHe cepedosuuje i pieHeM no-
JKeXHOT 6e3neKu siK cknadHuKa 3abe3nedyeHHs1 MybniyHo2o ynpaeniHHsA Onsi peayntosaHHsi Micmo6bydigHoi cumyauii ma npuliHamms adMiHicmpamugHo-
ynpaesniHcbKux piweHb. [Ipedmemom docnidkeHHs1 € docsiaHeHHs1 6e3neyHuUx ymoe po3mMiujeHHs1 A3C Ha mepumopii HacesleHUX MyHKmMie wJisixom
eKoso20-2icieHiYH020 HopMyeaHHs1 C33 dnsi HUx. 06'ekmom AocnidXeHHs1 € eKosl020-2i2ieHiYHa ma noxexxHa 6e3nexka A3C Onsi HacesleHHs1 xumio-
e8oi' ma epomadcbkoi 3a6ydoeu, wo npusnszac 0o mepumopii A3C, sik cknadoea YyacmuHa 3abe3neyeHHs1 0ep)XagHO20 pe2ysIi08aHHS.

Me To awn. Byno sukopucmaHo abcmpakmHo-no2iyHuli, meopemuyHul, ModesntoeanbHull, iHCMpyMeHmManbHo-cmamucmu4yHuli Memodu ma
mMemod npasoeo2o pezyroeaHHs1 — HopmyeaHHsi C33 06'ekmie iHgppacmpykmypu — cyyacHux A3C.

Pe3ynbTaTtu. HasedeHo pe3ynbmamu KoMmnieKCcHUXx docridxeHb w000 o6rpyHmyeaHHsi HopMmyeaHHs1 Hoeux C33 dns cy4yacHux A3C 3a
micmob6ydisHUMU, eKoJ1020-2i2ieHiYHUMU KpumepisMu ma pigeHeM rnoxexHoi 6e3neku. O6rpyHmoeaHo cmeopeHHsi C33 dnsi A3C 3 ypaxyeaHHsIM ix
oudpepeHyiayii 3a momy»xHicmro, cmaHoM yrnpoeadKeHHsI eKoJsI02i4HO YUCMUX MeXHO102ili TO8OOKEHHS 3 NaslU6OM Mma pieHeM MOXexHoi 6e3neku,
wo saxnueo Ons NpuliHAMMSs adMiHicmpamueHo-ynpasiHCbKUX piweHb w000 po3sumKy mepumopil, npuneanux 60 HUX HacesleHuUx fMyHKmis.
BusieneHo, wjo enpoeadKeHHs eKosl02i4HOo 36epizanbHO020 061adHaHHsI Ma Cy4acHUX MexXHOJ102ill, BUKOHaHHS MPuPodo0XOPOHHUX 3axodie nid Yyac
36epiezaHHs1 nanuea Ha A3C € diesumu 3axodaMu siK Ha pieHi Micyeeo2o camospsidyeaHHsI, makK i Ha depxXagHOMYy pigHi, o dacmb 3Mo2y ynosinb-
Humu 3miHu Knimamy Ha 3emsii. 3a pesynbmamamu docnidxeHb 3anponoHoeaHo knacudgikayito A3C 3a ekos1020-2i2ieHiYHUMU XxapaKkmepucmukamu
sasioeux eukudie eid dxepen 3a6pydHeHHs1 ammocghepHo20 noeimpsi: masi, cepedHi ma eenuki A3C, w,o € eaxnueum 3 no2ssidy micmo6yoyeaHHs1.

B u cHoBKMU. Ha ocHosi komniekcHo20 nidxody doeedeHo docmamHicmb HOPMamueHoOi caHimapHo-3axucHoi 30HU 50 m dnsa A3C masnoi ma
cepedHbOi momyxHocmi U 06r'pyHmoeaHo cmeopeHHsi Hoeo2o 6e3ne4Ho20 Onisi 300poe8'ss ma Xummsi HacesleHHs], 3 noansidy micmobydyeaHHs,
po3mipy C33 y 100 m dnss A3C eennukoi momy»xHocmi.

Hoeuti Hopmamue C33 y 100 m dnss A3C eenukoi nomy»Hocmi NpornoHyemscsi 3ameepoumu Ha 0ep)KagHOMY pigHi WIISIXOM 8HECEHHS 3MiH 30
YUHHOI HOpMamueHoi 6a3u micmobydieHo2o ma caHimapHo20 3akoHodaecme. O6rpyHmMoeaHo sik cknadoeuli esileMeHm 3abe3ne4yeHHs OepKasHO20
ynpaesiHHs 3anpoeadyeHHs1 Oiana3oHy 3mMiHU po3mipie C33 Onsi cy4acHUX rMoxexo-, subyxoHebe3neyHux o6'ekmie 2ocrnodaprosaHHs1 y 3akoHoOaecm-
8i ma npakmuuy,i ykpaiHcbKko20 nidnpueMHuymea Ha niocmaei Micmo6ydieHo20, eKkosi020-2i2ieHi4H020 06rpyHMye8aHHs1 ma PieHs MOXeXHOI 6e3neKu.

Bexkmop HacmynHux docnidxeHb Mae 6ymu cnpsimoeaHull Ha Nodanbuly iMnaemMeHmayiro y HayioHanbHe micmob6ydieHe, ekoslo2iYHe ma caHi-
mapHe 3akoHodaecmeo sumoz fupekmue €C, 3akopdoHHO20 doceidy w000 NMOCcusIeHHs1 KOHMPOJIIO SIKOcMi nanuea, KoHmposnto eukudie A3C ma
anpoeadxeHHs1 nepedosux mexHosozil i NpupodooxopoHHux 3axodie Ha A3C, euKkopucmaHHs1 cy4acHo20 mpaHcrnopmy Osisi 3MeHWeHHs1 Hezamu-
8HO20 8MJIUBY Ha HasKONUWHE cepedosuuie ma npusneasy xumisosy i epomadcuKy 3abydosy, wWo ciay2yeamume hopMy8aHHIO Cy4acHO20, €KOJI0-
2iyHO ceidomM020, He3anexHo20 8iMYU3HAHO20 nidnpueMHUYymMaea.

KnwuyoBi cnoBa: depxaeHi 6ydieenbHi HOPMU, HOPMy8aHHSI CaHiMapHO-3aXUCHUX 30H, aemomobinbHi 3anpaeHi cmaHyii, ekonozo-
2iecieHiyHe o6rpyHmyeaHHs, OepxKagHe pe2ysito8aHHsI.
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