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DEVELOPMENT OF MEASURES TO INCREASE THE ECOLOGICAL SAFETY
OF DRINKING WATER SUPPLY FOR POPULATION OF EASTERN UKRAINE DUE
TO THE USE OF BUCHAK-KANIV AQUIFER GROUNDWATER

(npedcmaeneHo 4neHom pedakuyiliHoi konezii 3-pom 2eon. Hayk, npogh. O. M. KapneHkom)

In the article, measures to increase the ecological safety of population drinking water supply due to the use of Buchak-Kaniv aquifer
groundwater from urban water intakes in Eastern Ukraine have been developed.

The ecological consequences of man-made intervention in Buchak-Kaniv aquifer drinking groundwater at the research territory have
been assessed. The main pollutant elements of these groundwater have been traced. Water intakes (Poltava, Karlivka, Krasnograd, Lubny,
Khorol, Reshetylivka), where the ecological consequences of technogenic intervention in the underground hydrosphere are the greatest,
since here the target groundwater is partially or completely unsuitable for drinking purposes, have been identified. The key role of
technogenesis (intensification of groundwater withdrawal and expansion of water intakes network; as a result — changes in the
hydrodynamic conditions of operational aquifers and formation of their regional depression funnels) in these processes has been
established. It is emphasized that the increased content of investigated pollutant elements in systematically consumed drinking water has
a colossal effect on the human body, which can be expressed in a number of serious diseases.

In the paper, measures have been developed to minimize the established ecological consequences of technogenesis of Buchak-Kaniv
aquifer drinking groundwater to increase the ecological safety of population drinking water supply from the Poltava city agglomeration
water intakes, which are strategically important for the studied region. The system of groundwater hydrogeochemical monitoring at the
region water intakes has been improved for the conditions of filtration of pollutants from the surface or their migration from below in the
zones affected by tectonic faults associated with salt diapirs. This significantly shortens the time and reduces the cost of works in
comparison with a full complex of hydrogeochemical studies within the entire territory. The allocation of promising areas for the
construction of new water intakes to solve the problem of drinking groundwater lack of acceptable quality within the research territory
has been substantiated. Estimated resources of high-quality drinking groundwater in a radius of 40 km around the Poltava city, the
involvement of which will allow providing high-quality drinking water to the population of this urban agglomeration. The optimal general
water withdrawal at the Poltava water intakes to stabilize the content of polluting elements in the composition of Buchak-Kaniv aquifer

groundwater within different parts of the city has been justified.
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Statement of the problem. Creating conditions for
reliable safety of people's lives and activities in terms of
providing the population with high-quality drinking water is
one of priority environmental problems for Ukraine. It is
especially acute in the eastern regions of the country, where
under the complex influence of significant man-made
pressure on the geological environment (GE) and natural
factors, significant quality and resource changes of surface
and drinking groundwater are observed.

Currently, almost 80% of the country's drinking water
supply is provided by the use of surface water. At the same
time, according to the degree of pollution, most water
objects are classified as polluted and highly polluted, and
the technogenic pressure on them is only increasing.

Therefore, in order to increase the ecological safety of
population drinking water supply, it is very important to
switch to a wider use of groundwater, as the only current
source of naturally high-quality drinking water.

One of the main sources of drinking water supply for
settlements in Eastern Ukraine is the waters of Buchak-
Kaniv aquifer (BKA), which historically have been noted for
their high drinking quality and stable chemical composition.
However, BKA is locally vulnerable to both man-made and
natural pollution. Against the background of modern
technogenesis and natural processes, the chemical
composition of these groundwaters has recently undergone
significant changes. Currently, these waters are partially or
completely unsuitable for drinking purposes at about
20 powerful urban water intakes in the region.

The above-mentioned features determine the need to
conduct a complex of geoecological studies aimed at finding
and developing optimal forms of managing the ecological
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safety of drinking water supply in the studied region in
modern geological and technogenic conditions.

Analysis of previous studies and publications. The
papers of such outstanding scientists as A. L. Bryks (1983,
2013), E. S. Dzektser (1993), M. S. Ohnianyk (1985, 2013),
N. K. Paramonov (2013), I. V. Udalov (2012, 2015, 2018),
O. A. Ulytskyi (1998), E. O. Yakovlev (1994, 1998, 2001),
O. N. Yartseva (1974), N. Dalla Libera (2017), A. Molinari
(2019), E. Preziosi (2014) were directed to the development
of methodology for studying the geological environment and,
in particular, ecological-hydrogeological studies of drinking
groundwater under the influence of active technogenesis
(Aziz et al., 2015; Dalla Libera et al., 2017; Kononenko et al.,
2018; Molinari et al., 2019; Ohnianyk, 1985; Preziosi et al.,
2014; Yakovlev et al., 1994; Yakovlev et al., 2001). The main
principles of their research are basic for modern
developments in this direction.

Problems related to the development of measures to
improve the ecological safety of drinking water supply and
stabilize the quality of groundwater at existing and
prospective water intakes in various regions of the world
were dealt with F. M. Bochever (1972, 1979), N. N. Verygyn
(1979), V. M. Goldberg (1976, 1984, 1987), S. R. Krainov
(1973, 1991), N. N. Lapshin (1979), M. S. Ohnianyk (1985),
A. E. Oradovska (1979, 1987), M. 1. Plotnikov (1983, 1989),
V. S. Sarkisian (1975), I. V. Udalov (2014, 2017, 2018),
V. M. Shestakov (1973), V. V. Yakovlev (2008, 2016, 2018),
M. Abtahi (2015), Y. Chen (2018), S. Nurani Zulkifli (2018),
J. Szabo (2014), Y. Weiwu (2016) and some others.

These studies consider the methods of groundwater
hydrogeochemical monitoring; methodology for assessing
the quality of groundwaters in the conditions of their long-
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term exploitation is highlighted; measures of minimizing the
ecological consequences of man-made intervention in the
underground hydrosphere are developed.

In the papers of O. O. Serdiukova, V. I. Smoliar, G. . Petra-
shenko, E.A. Nazarenko, Yu.B. Nikoziat, O. D. Ivashchenko,
O. . Popov, L.V.Podrigalo, G.N.Danylenko, N.G.Semko
and others (Levoniuk, 2019; Nazarenko et al., 2015; Popov
et al., 2000; Serdiukova, 2013; Smoliar et al., 2007) an
assessment of ecological consequences of man-made
intervention in the underground hydrosphere within the
studied territory was carried out. Some aspects of impact of
drinking groundwater polluting elements on the formation of
centers of population non-infectious diseases within this
region were investigated.

The purpose of article is the development of measures
to increase the ecological safety of population drinking water
supply within Eastern Ukraine due to the use of Buchak-
Kaniv aquifer groundwaters.

In order to achieve this purpose, the following tasks
were supposed to be solved:

¢ to assess the ecological consequences of man-made
intervention in the BKA drinking groundwater;

e to develop measures for minimizing these environ-
mental consequences.

Research results and their discussion. The authors
investigated the general ecological condition of BKA
groundwater at large water intakes of Eastern Ukraine during
the period of GE active technogenesis (1960—2020). In the
process of studies, the main groundwater pollutant elements,
which have systematically increased over standards
(DSanPiN 2.2.4-171-10, 2010) values at the investigated
water intakes, were traced. They are organized into 2 groups:

¢ elements-pollutants of surface genesis (NH4*, NO2'), which
are not characterized by a wide distribution (detected only at
3 large water intakes, such as Poltava, Khorol, Krasnograd);

¢ elements-pollutants of deep genesis (Cl, Na*+K*, F-,
Fewta, Br, B%*, J, as a result — increased water
mineralization). It was established that these pollutants are
the predominant factor in the deterioration of target
groundwater quality, as they were detected in most of the
large water intakes within studied region (including Poltava,
Karlivka, Kotelva, Dykanka, Opishnya, Zinkiv, Gadyach,
Pyryatyn, Chornukhy, Shyshaky, Lohvytsia, Myrhorod,
Khorol, Lubny, Velyka Bagachka, Reshetylivka, Chutove,
Krasnograd, Bogoduhiv and some other less powerful).

The following pollutant elements are most prevalent at the
above-mentioned water intakes: CI, F-, Feww, Br, B%, J-
On the basis of this, the authors classified them as
elements-indicators of quality composition transformation of
BKA waters. It was determined that these components are
characterized by a gradual increase in their content in the
process of active exploitation of region's powerful water
intakes. Also, authors in previous papers (Levoniuk et al.,
2018; Udalov et al., 2019) established the key role of
technogenesis (intensification of groundwater withdrawal
and expansion of water intakes network; as a result,
changes in the hydrodynamic conditions of operational
aquifers and the formation of their regional depression
funnels) in these processes. At the same time, "thanking" to
the man-made factor, as well as the tectonic and geological
conditions of this territory, deep hydrogeomigration
processes were activated (upward migration of substandard
waters through tectonic faults associated with salt diapirs to
the waters of active water exchange zone).

According to the papers (Levoniuk, 2019; Nazarenko et al.,
2015; Popov et al., 2000; Serdiukova, 2013; Smoliar et al.,
2007), the increased content of CI, F-, Fetota, Br, B*, J-in
drinking water has a colossal effect on the human body. This
can be expressed in a number of serious diseases of
population that systematically consumes this water (Table 1).

Table 1

The influence of increased content of studied hydrogeochemical indicators on the human body
(compiled by the author on the basis of (Levoniuk, 2019; Nazarenko et al., 2015;
Popov et al., 2000; Serdiukova, 2013; Smoliar et al., 2007), etc.)

Indicator
name

Impact on the human body - possible diseases

Mineralization

Negative impact on pregnancy, fetus and newborns. Increases the likelihood of gynecological diseases.
Negative influence on the secretory activity of digestive system, disrupts the water-salt balance,
contributes to the development of diseases of circulatory system (ischemic heart disease, hypertension)

Cr Negative influence on the functions of digestive system. It causes inflammation of mucous membranes, irritation
of the skin and respiratory organs, has carcinogenic and mutagenic properties and increases the risk of some
abnormalities of intrauterine development. Causes itching, irritation, a feeling of tightness and dryness of the skin,
irritation of mucous membrane of eyes and respiratory tract, negative effect on the hair structure

of cell membranes.

F Causes dental diseases — endemic fluorosis, tooth enamel hypoplasia, caries. Negative effect on the permeability

It reduces the exchange of phosphorus and calcium in bone tissues, disrupts carbohydrate, protein and other metabolic
processes, inhibits tissue respiration, etc. It is a neurotropic poison that reduces the mobility of nervous processes

the function of hematopoietic organs

Feotal Gradual destruction of the liver, toxicosis, decrease in hematopoiesis.
It is part of respiratory pigments, participates in the transfer of oxygen to tissues in the body of humans, stimulates

hair loss and skin laxity

Br Negative influence on the permeability of cell membranes, reaction with the 8 group of cysteine and methionine.
Causes: dry cough, conjunctivitis, runny nose, skin rash, diarrhea, chronic intoxication, nausea, slurred speech
B3 A chronic digestive problem — boron enteritis, intoxication will affect the kidneys, liver and nervous system.

The body becomes dehydrated, severe symptoms appear: vomiting, diarrhea, scaly skin rash, anemia, confusion,
lack of appetite, cachexia — sudden weight loss, disappearance of subcutaneous fat, atrophy of organs and muscles,

J Negative influence on the permeability of cell membranes, reaction with the 8 group of cysteine and methionine.

In the human body, it regulates: the speed of biochemical reactions; exchange of energy and body temperature;
protein, fat, water-electrolyte metabolism; metabolism of some vitamins; differentiation of tissues, processes of growth
and development of organism, in particular neuropsychological; induction of increased tissue oxygen consumption

During the researches, about 20 networks of powerful
urban water intakes in the region were found, on which
elevated values of above-mentioned indicator elements
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were traced. The most characteristic are water intakes of
Poltava, Karlivka, Krasnograd, Lubny, Khorol, Reshetylivka
cities. Within these territories, the ecological consequences
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of man-made intervention in the underground hydrosphere
are the greatest, since here the BKA groundwaters are
partially or completely unsuitable for drinking purposes.

The authors have developed measures to minimize the
ecological consequences of technogenic intervention in the
BKA groundwater to increase the ecological safety of
drinking water supply to the population from the water
intakes of Poltava city agglomeration, which are strategically
important for the studied region.

I. The system of groundwater hydrogeochemical monitoring
at water intakes in conditions of pollutants filtration from the
surface or their migration from below in the zones affected by
tectonic faults associated with salt diapirs has been improved.
These measures are based on the following:

¢ characteristic indicators of groundwater qualitative
composition, according to which elevated values were
established in the target aquifer waters, were determined. It
is recommended to control their content on the basis of
general (control of the entire complex of actual pollutants in
the zones of influence of water intakes) and special
monitoring (control of mineralization, Cl, F-, Fetota, Br, B3+, J-

at the intersection of zones of powerful water intakes
influence with territories in a radius of 5 km around tectonic
faults). This significantly shortens the time and reduces the
cost of works in comparison with a full complex of
hydrogeochemical studies within the entire territory;

e proposed criteria for assessing the levels of
groundwater pollution in the form of characteristic intervals
of values for the above-mentioned hydrogeochemical
indicators, which indicate the degree of water pollution
(Tables 2, 3). This makes it possible to increase efficiency
when making management decisions to improve the
ecological safety of drinking water supply. These criteria are
based on the use of average geological base content of
polluting elements determined by the authors for the waters
of studied area. The average geological base content (GBC)
of elements is the content of chemical elements in the
groundwater composition, which was determined from
relevant values within the territories that are distant from
sources of pollution and with minimal technogenic influence.

Table 2

The proposed levels of groundwater pollution for the general monitoring

The groundwater pollution levels
Name of the indicator, Unpolluted water Relatively polluted water Contaminated
units Within the Within the current standards | (a time of making management water
average GBC (DSanPiN 2.2.4-171-10, 2010) decisions)
Physical and chemical indicators
Mineralization, mg/dm?® <1150 <1000 1150-2300 > 2300
pH 6,6-7,6 6,5-8,5 6,0-8,5 <6,0;28,5
CI, mg/dm?® <275 <250 275-550 > 550
Feta, mg/dm?® <0,25 <0,2 0,25-0,5 >0,5
Sanitary and toxicological indicators
Na*'+K*, mg/dm? <300 <200 300-600 =600
F-, mg/dm?® <20 <15 2,0-4,0 24,0
NH4*, mg/dm? <0,3 <0,5 0,3-0,6 >0,6
NO,, mg/dm?® <01 <01 0,1-0,2 20,2
Si, mg/dm?® no data available <10 10-30 > 30
Physical and chemical+Sanitary and toxicological indicators
Br+B%+J (total), mg/dm? | <05 | <0,55 | 0,5-1,0 21,0
Table 3

The proposed levels of groundwater pollution for the special monitoring

The groundwater pollution levels

Name of the indicator, units Relatively polluted water .
Unpolluted water . . . . Contaminated water
(a time of making management decisions)
Mineralization, mg/dm?® < 1400 1400-1600 > 1600
Cl,, mg/dm® % equivalent <350/30 350-450 / 30-35 >450/35
F-, mg/dm?® <35 3,5-4,0 24,0
Br+B%'+J- (total), mg/dm?® <1,0 1,0-1,5 =15
Fetotal, mg/dm?® <0,5 0,5-1,0 21,0

Il. Justification of selection of promising areas for the
construction of new water intakes to solve the problem of
acceptable quality drinking groundwater lack within the
territory. The developed methodological approach to
selection is complex and allows determining the degree of
vulnerability of groundwater to pollution caused by each of
the established groups of factors:

a) assessment of vulnerability to man-made pollution
that enters groundwater in the process of downward vertical
filtration and migration from the surface. It is based on the
following ecological and hydrogeological indicators: the
intensity of technogenic pressure on the GE and its changes
within the territory; lithology-filtration protective capacity of
barriers (sediment layers) that lie between the surface and
BKA; parameter of filtration through a regional separate
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layer of poorly permeable sediments; thickness of water-
bearing rocks of target aquifer. Each of these indicators is
evaluated in accordance with specially developed scales,
according to which its value is determined depending on
local ecological and hydrogeological characteristics;

b) assessment of vulnerability to natural pollution factors
(migration of deep substandard waters through tectonic
faults). It is based on the parameter of influence of natural
neotectonic factors on the quality of BKA groundwater; an
indicator of current geodynamic activity of the earth's crust
within the region.

The authors have identified promising areas for creation
new water intakes in a radius of 40 km around the Poltava
city with an area of 750 km? and have calculated using the
balance method the forecast resources of high-quality BKA
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groundwater within their limits (54.5 thousand md/day).
Using these resources the current water supply of urban
agglomeration will gradually be replaced with water of high
drinking quality.

Ill. As a result of comparison of general water withdrawal
data and studied hydrogeochemical indicators, dependencies
have been obtained that made it possible to calculate the
optimal total water withdrawal at the Poltava water intakes:

¢ to stabilize the content of characteristic indicators of
BKA water quality composition within the eastern part of city,
where the most intense pollution of these waters is
observed, within the following values: mineralization up to
1150 mg/dm?® (up to 1 GBC), Br+B3*+J- (in total) up to 0.5
mg/dm?® (up to 1 GBC), CI up to 400 mg/dm?® (up to
1.5 GBC), F" up to 3.0 mg/dm?® (up to 1.5 GBC) - the total
water withdrawal must be up to 16 thousand mé/day;

o to stabilize the content of characteristic hydrogeochemical
indicators in the BKA water composition within other parts
of city, where less intense pollution of these waters is observed,
within the following values: mineralization up to 1150 mg/dm?3
(up to 1 GBC), Br+B®*+J- (total) up to 0.75 mg/dm? (up to
1.5GBC), CI up to 275mg/dm® (up to 1 GBC), F up to
3.0 mg/dm? (up to 1.5 GBC) - total water withdrawal must be
up to 40 thousand m®/day.

Conclusions. The purpose of article was to develop
measures to improve the ecological safety of population
drinking water supply with groundwaters of Buchak-Kaniv
aquifer from urban water intakes in Eastern Ukraine.

The ecological consequences of man-made intervention
in the BKA drinking groundwater in the studied area have
been assessed. The main pollutant elements of these
groundwaters have been traced (Cl, F-, Fetwtal, Br, B%*, J).
About 20 networks of powerful urban water intakes in the
region have been identified, on which elevated values of
these elements have been traced. Within the water intakes
of Poltava, Karlivka, Krasnograd, Lubny, Khorol,
Reshetylivka cities, the ecological consequences of
technogenic intervention in the underground hydrosphere
are the greatest, as here the BKA groundwaters are partially
or completely unsuitable for drinking purposes. The key role
of technogenesis (intensification of groundwater withdrawal
and expansion of water intakes network; as a result —
changes in the hydrodynamic conditions of operational
aquifers and the formation of their regional depression
funnels) in these processes has been established. The
increased content of ClI, F, Feww, Br, B3, J in
systematically consumed drinking water has a colossal
effect on the human body, which can be expressed in a
number of serious population diseases.

The authors have developed measures to minimize the
above-mentioned ecological consequences of the BKA
drinking groundwater technogenesis:

o the system of groundwater hydrogeochemical monitoring
at the water intakes of region has been improved in
conditions of filtration of pollutants from the surface and their
migration from below in the zones affected by tectonic faults
associated with salt diapirs;

o the allocation of promising areas for creating new water
intakes to solve the problem of potable groundwater lack of
acceptable quality within the research territory has been
substantiated. Prospective areas within a radius of 40 km
around the Poltava city have been identified (total area —
750 km?). Involvement of the calculated forecast resources
of drinking groundwater (54.5 thousand m3/day) will provide
high-quality drinking water for the population of this urban
agglomeration;
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¢ optimal general water withdrawal at the Poltava water
intakes has been substantiated: to stabilize the content of
characteristic indicators in the BKA waters composition within the
eastern part of city (up to 16 thousand m3/day); to stabilize the
content of characteristic indicators in the BKA waters composition
within other parts of city (up to 40 thousand m®/day).
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PO3POBJIEHHA 3AXOAIB AnA niaoBULLEHHA EKOHOI'I'-II_-_IOII' BE3INEKU
NMMTHOIO BOOONOCTAYAHHA HACENEHHA CXIAHOI YKPAIHU
3A PAXYHOK BUKOPUCTAHHSA NIASEMHUX BOA BYYALIbKO-KAHIBCLKOIO BOJJOHOCHOIO KOMIMJIEKCY

Po3po6nieHo 3axo0u Onsi Nid8UWeHHS1 eKos102i4YHOI 6e3neku MUMHo20 8000MNoCcMa4YaHHs1 Hace/IeHHs1 3a paxyHOK 8UKOPUCMaHHSI Ni03eMHUX 800
6yyaybKo-KaHie cCbko20 000HOCHO20 KOMI/IeKCY 3 MicbKkux eodo3abopie CxidHoi YkpaiHu.

OuiHeHO eKosnoeiyHi HacniOKku mexHo2eHHO20 empyYaHHs1 8 MUMHI nNid3eMHi 800U 6y4aybKO-KaHieCbK020 80G0HOCHO20 KOMISIEKCY mepumopii po-
6im. BusienieHo OCHOBHI enileMeHmMu-3abpydHroeayi yux nidzeMHux eod. BusHa4yeHo eodo3abopu (M. [Tlonmaea, Kapnieka, KpacHozpad, Jly6Hu, Xopon,
Pewemunieka), Ha sikux ekoso2iyHi HacniOku mexHo2eHHO20 empy4aHHs e Nid3eMHy 2idpocghepy € HalibinbWuMu, ocKinbKU mym yinboei nidzemHi eodu
4Yacmkoeo abo noeHicmio He npudamHi A5 nUMHuUX yinel. YcmaHoes1eHO K/1lo4o8Y poJsib mexHoz2eHe3y (iHmeHcugikauyiss eodoeid6opy nidzeMHux eod
ma po3wupeHHs1 Mepexi eodo3abopis i, sik HacnidoK, 3MiHU 2idpoduHamid4HUX yMoe eKcrislyamauyiliHux 8000OHOCHUX KOMIJIEKCi@ ma ymeOopeHHs1 IXHix
pezioHanbHuUx denpeciliHux filiok) y yux npouecax. lMidkpecneHo, wo nideuuwjeHuli emicm docnidxeHux ennemMeHmie-3abpyoHioeayie y cucmemamu4Ho
cnoxueaHili numil 800i Mae KosocanbHUl ensue Ha op2aHi3M JIOUHU, W0 MOXKe 8UPAXKAMUCS y HU3Ui ceplio3HUX 3aX80PI08aHb.

Po3po6neHo 3axodu 3 MiHiMi3ayii ecmaHo8IeHUX eKos102i4HUX HacslioKie mexHoz2eHe3y NMuUMHuUx nid3eMHux eod byyaybKo-KaHi8eCbKk020 8000-
HOCHO20 KoMIsieKcy Onsi NideUW,eHHs1 eKosl02iYHoi 6e3neKu NumMHo20 eodonocmayvaHHsl HacesieHHs i3 eodo3abopie lMonmaeckkoi MicbKol a2rome-
pauii, siki € cmpamezi4yHo 8axnueumu 0511 AocnidKeHo20 pezioHy. YOocKoHaneHo cucmeMy 2i0po2eoxiMiyHo20 MOHIMopuHay nid3eMHux 800 Ha
sodo3abopax pezioHy Onsi ymoe ¢hinbmpauyii 3a6pyOHIOIYUX PeYOBUH i3 MoeepxHi abo ix Mizpayil 3HU3y @ 30Hax enuey MeKMOHIYHUX MOPYWEHb,
noe'sazaHux i3 conssHumu dianipamu. Lje 3Ha4HO cKkopoyYye yYac i 3MeHwye eapmicmb pPo6im MopieHHO 3 MOBHUM KOMIIIEKCOM 2i0po2eoXiMidHux
docnidxeHb y Mexax yciel mepumopii. O6rpyHmoeaHo eudineHHs1 nepcrnekmueHux OifIsTHOK Nid 3aknadaHHs Hoeux eodo3abopie Asns1 po3e'a3aHHsA
npo6nemu Hecmayi NUMHUX Nid3eMHUx 800 NPuUliHAMHOI IKOCMi 8 Mexax mepumopii po6im. Po3paxoeaHo npo2HO3HIi pecypcu NUMHUX nid3eMHUx
800 sucokoi sskocmi e padiyci 40 km Haekosio M. [lonmaea, 3anyyeHHs IKUX 00380/1UMb 3abe3rMne4yumu 8UCOKOSIKICHOI MUMHOI 800010 HacesIeHHs
yiei micbkoi aenomepauyii. O6rpyHmoeaHo onmumansHuli 3a2anbHuli 80008id6ip Ha [Tonmaeckkux eodo3abopax Ansi cmabinisayii emicmy enemeH-
mie-3abpydHtosayie y cknadi 800 6y4aybKo-KkaHi8CbK0O20 8000OHOCHO20 KOMI/IEKCY 8 MeXax pPi3HUX YacmuH Micma.

Knroyoei cnoea: nidzemHi eodu, 3abpyOdHeHHs, ekonoziyHa 6e3neka, eodo3abopu, 3axoou.
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