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The evolution of technology is heading for “green” technologies that are safe for the environment.
the scientific community, various conceptual models are developed that are based on the aerospace

activities of humanity for the purpose of exploration and use of the aerospace environment (Sky, Space)
for survival and development. In the paper, the authors consider an important component of conceptual

models of aerospace environment exploration, that is, preservation and restoration of the natural state of

ambient air under intensive development of road and aerospace transport. The authors will analyze the
legal acts of Ukraine and the European Union that regulate the protection of ambient air from pollutants
in exhaust gases of road and aerospace transport, as well as emphasize the search for ways to improve
the legislative framework in this area.
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Problem Statement

Sergey Krichevskiy, a recognized researcher in space exploration technologies, argues
that the technologies evolve towards “green” technologies, that is, safe for the environment
[Krichevskiy, 2015]. He proposed a conceptual model of “cosmic dream” based on the
aerospace activities of humanity for the purpose of exploration and use of aerospace space
(Sky; Space) for survival and development [Krichevskiy, 2017]. In the article, the authors
consider an important component of Krichevskiy’s conceptual model, that is, preservation
and restoration of the natural condition of ambient air under intensive development of road
and aerospace transport. The authors focus on the legal framework of the European Union and
Ukraine that regulates motor vehicle emission into the ambient air.

The Basic Law of Ukraine formulates and provides for the right to preserve and restore
the natural state of the ambient air, to create favorable conditions for life, to ensure air
quality and to prevent the hazardous effects of the ambient air on human health and the
environment. Article 16 of the Constitution of Ukraine states that ensuring environmental
quality and maintaining ecological balance throughout Ukraine, overcoming the aftermath of
the Chornobyl catastrophe, and preserving the gene pool of the Ukrainian people is a duty of
the State [Constitution, 1996]. The State implements this function through the protection of
the ambient air from the harmful effects of pollutants from exhaust gases of motor vehicle and
aerospace technology [Krichevskiy, 2015].

The implementation of the Association Agreement between Ukraine and the European
Union, including the compliance with the norms and standards of the European Union in
various areas, is relevant today. It is related to carrying out the necessary reforms in Ukraine,
involving environmental protection.

The ambient air is an essential physical and biological factor for human existence and
a source of life on Earth that in its natural state is composed of a mixture of gases, such as
nitrogen (over 78%), oxygen (about 20%), as well as argon, carbon dioxide, hydrogen, helium,
neon, ozone, dust, water vapor and some other substances [Kyshko-Yerli, 2014]. Scientific and
technological progress has expanded the use of atmospheric resources and properties. However,
the negative anthropogenic impact on the ambient air has been increasing significantly. The
scale of its industrial pollution has threatened the human health, the ozone layer, weather and
climate of our planet.

The aim of the article is to analyze the legal regulations of Ukraine and the EU on the issues
of ambient air protection from exhaust emission pollutants of road and aerospace transport, as
well as to find ways to improve the legislative framework in this area.

Main research areas

With the advent of the objective need to protect the atmosphere and to create technical
means of such protection and control of pollution, international law began to form bans
on transboundary air pollution. In November 1979, a multilateral Convention on Long-
range Transboundary Air Pollution was adopted that became a significant achievement in
international legal regulation of transboundary pollution. The Convention came into force on
March 16, 1983. The parties to the agreement are most European countries including Ukraine,
Belarus, Canada and the United States.
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However, European governments did not develop a system of measures to improve
environmental security until early 90’s of the last century. Manufacturers of automotive and
aerospace engineering were obliged to improve gradually their products in order to reduce
harmful exhaust gas emission.

In 2000, Ukraine acceded to 1958 “Agreement concerning the adoption of uniform
technical prescriptions for wheeled vehicles, equipment and parts which can be fitted and/
or be used on wheeled vehicles and the conditions for reciprocal recognition of approvals
granted on the basis of these prescriptions” [Agreement, 2000]. Since then in Ukraine, the
issue of environment-friendly transport is being considered seriously. The document provides
an effective mechanism for the gradual introduction of modern road and aerospace transport
requirements in Ukraine that comply with EU standards.

In the countries of the European Union, one of the main regulatory acts on the concept
of “exhaust gas pollutants from vehicles” is Regulation (EC) No 715/2007 of the European
Parliament and of the Council of the European Union of 20 June 2007 “On type approval of
motor vehicles with respect to emissions from light passenger and commercial vehicles (Euro 5
and Euro 6) and on access to vehicle repair and maintenance information” [Regulation, 2008].
Article 3 of the Regulation defines the basic concepts in the area regulated. For example, the
concept “gaseous pollutants” is considered as the exhaust gas emissions of carbon monoxide,
nitrogen oxides, expressed in nitrogen dioxide (NO2) equivalent, and hydrocarbons.

In the current legislation of Ukraine, the concept of “pollutant” is defined as a substance of
chemical or biological origin that is present in or enters the ambient air and can have a negative
impact on the human health and environment directly or indirectly [On Protection, 1992].

A widespread approach to the above-mentioned concept is provided in the Modern
Ecological and Environmental Dictionary, which defines pollutants as “natural or human-
made physical agents, chemicals that enter the environment or occur therein in excess of the
limits of normal fluctuations or average natural background over a certain period or are therein
in excess of the indicators acceptable for specific purposes” [Dictionary, 2010: 25].

Therefore, the norms of exhaust gas pollutants from road and aerospace transport are the
maximum permissible amount of pollutants released into environment that have a negative
impact on it.

The legal framework of State standards for ambient air protection from the adverse impact
of pollutants is the Law of Ukraine “On Environmental Protection” [Law, 1992]. The specified
law provides for the requirements of environmental quality of road and aerospace transport,
obligatory for enterprises, institutions, organizations that carry out design, manufacture,
operation, maintenance of motor vehicles, aircraft, vessels, other mobile means and
installations, production and supply of fuel.

Under these requirements, the entities, engaged in road and aerospace transport, are
subject to:

1. To develop and implement a complex of measures for reducing toxicity and elimination

of pollutants contained in emissions and discharges of road and acrospace transport;

2. To shift to less toxic types of energy, fuel;

3. To adhere to the operating mode of road and aerospace transport;

4. To implement other measures aimed at preventing and reducing emissions and

discharges into environment;

5. To adhere to the established levels of physical influences (Part 1 of Article 56 of this

Law).
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Moreover, the heads of road and aerospace transport organizations and the owners of road
and acrospace transport are responsible for complying with the standards of permissive limit of
emissions and discharges of pollutants and permissive limit levels of physical environmental
impacts established for the respective type of vehicle (Article 33 of this Law) [Law, 1992].

To ensure environmental protection, to promote a better quality of life, to prevent negative
effects of the ambient air on the human health and environment, to regulate emissions of
the most common and hazardous pollutants, the Main principles (strategy) of the State
environmental policy of Ukraine for the period until the year 2020 [On the main, 2011] have
been adopted.

The most common and hazardous pollutants to be regulated include nitrogen oxides,
benzo[a]pyrene, dioxide and other sulphur compounds, carbon monoxide, ozone, suspended
solids (micro particles and fibers), lead and its compounds, formaldehyde, metals and their
compounds, organic amines, volatile organic compounds, persistent organic compounds of
chlorine, bromine and their compounds, fluorine and its compounds, cyanides, freons, arsenic
and its compounds.

To assess air pollution, the air quality standards and emission standards for the maximum
permissible air pollutants, the levels of hazardous effects of physical and biological factors
within the localities, recreation zones, other places of residence, permanent or temporary stay
of people, environmental objects are established [On procedure, 2002].

The procedure for the development and approval of these averages is regulated by the
Resolution of the Cabinet of Ministers of Ukraine No. 303 of March 13, 2002 [On approval,
2001]. The standards are developed for each type of mobile source newly created and/or
operated throughout Ukraine, taking into account the requirements of national and international
legislation on environmental protection.

For road and aerospace transport operated, standards are developed considering existing
technologies, and for newly created, considering the most advanced technologies available
for reducing pollutants in exhaust gases, the effect of physical factors of mobile sources and
purifying exhaust gases. The standards are developed in accordance with the Instruction on
general requirements for the development of standards for pollutants in exhaust gases and the
effect of physical factors of ambient air pollution mobile sources, which is approved by the
Ministry of Environment and Natural Resources of Ukraine.

The UNECE Regulations and the State Standards of the SSU regulate the level of
pollutants in exhaust gases of road and aerospace transport. These standards are developed to
form a regulatory framework for controlling environmental indicators of operation of road and
aerospace transport that use conventional or alternative fuels in their propulsion system, and
black smoke from road and aerospace transport with diesel engines and gas diesel engines. The
requirements of road and acrospace transport environmental standards meet the requirements
of the European Union Directive 96/96 / EC “On the approximation of the laws of the Member
States relating to roadworthiness tests for motor vehicles and their trailers” [Regulation, 2007].

The standards for the maximum permissible pollutant concentrations in the environment
and the level of hazardous physical and biological effects on it are uniform throughout Ukraine.
These standards are determined according to the scheme approved by the Ministry of Ecology
and Natural Resources of Ukraine in order to comply with the requirements of the national
legislation and legislation of the European Union.
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Conclusions

The authors have found that most discrepancies with European environmental practices are
in the organization and implementation of monitoring of the ambient air. It should be noted
that the air quality monitoring system in Ukraine was developed and implemented more than
half a century ago; most of the air quality monitoring stations were established in the 40-50s
of the 20" century.

The reform of the monitoring system can solve the problem of limited awareness of
communities, as well as authorities, on the state of the environment, including the use of
web technologies. In the course of reforming the State environmental monitoring system, the
continuity of environmental components monitoring, the maximum use of existing monitoring
structures, as well as the optimization of funding for maintaining the operation and development
of the monitoring system, should be ensured.

In this regards, a key reform is the implementation of Directive 2008/50/EC, which provides
for the establishment of zones and agglomerations according to the degree of air pollution,
the development of air quality action plans for zones and agglomerations where levels of
pollutants exceed limit values or targets, short-term action plans for zones and agglomerations
where there is a risk of exceeding the limits of pollution, monitoring of dust content (PM2.5
and PM10) and other pollutants in the air.

Therefore, the analysis of current efforts to harmonize domestic environmental protection
practices on ambient air quality and standards of the European Union reveals that the
complexity of the problems and the lack of established mechanisms for regulating ambient
air quality, which would ensure its predicted quality and compliance with environmental
standards, create obstacles to the further harmonization of environmental legislation, and
establish non-compliance with the requirements of the European law on environmental
protection [Directive, 2008].
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