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The quality of surface waters of Ukraine, their ecological condition and prospects for use by
the country's population for industry, agriculture and everyday life are analyzed. Surface waters
in modern times are constantly exposed to pollution, damage and destruction. Due to the fact that
the water supply of the population of Ukraine is carried out to a greater extent at the expense of
surface water. The high percentage of pollution of hydrological objects, the loss of clean fresh
water, the reduction or complete disappearance or extinction of biodiversity, among which there are
few and rare species, provokes the fact that the issue of the ecological state of surface water objects
becomes more and more acute and acquires even greater importance. actuality In particular, it is
worth noting that ponds are one of the artificial and semi-artificial surface water bodies. Although
the intensity of industrial production has decreased in recent years, a large number of hydrological
objects have been contaminated as a result of russia's full-scale military aggression.

When hydrochemical parameters were studied in the selected water samples, using the
example of the Tashlyk pond in the village of Verbka, Tulchyn district, Vinnytsia region, the
highest concentration was found in the third sample (an unauthorized landfill located on
the shore), where the pH value was 6.5, which indicates an alkaline water environment. The
concentration of ammonium nitrogen in the water was 0.5 mg/l, the nitrite indicator was 3.2 mg/I.
The nitrate content was found at a concentration of 43.0 mg/l. An excess of calcium content
of 347 mg/l was recorded. The content of chloride concentration was 248 mg/l. The indicator
of total hardness was 3.1 mg-eq./l, and mineralization (dry residue) was 73 mg/l. The study
of hydro-ecological indicators (heavy metals) showed their highest concentration also in the
third sample, where the content of Pb in the sample was 0.09 mg/dm?, Cd was 0.008 mg/dm’, Zn
in sample 3 was 3.7 mg/dm’®, Cu was 0.8 mg/dm?, but no exceedances of maximum permissible
concentrations were detected.

Key words: pond, surface water, pollution, ecological condition, concentration, hydro-
ecological indicators.

Bpaoiii O.1. I'iopoexonoziuna oyinka akocmi cmagkoeoi 600u

Ilpoananizosano sxicms nosepxHesux 600 Yxpainu, ix ekonoziunuil cman ma nepcnexmueu
BUKOPUCMAHHSL HACELEHHAM KPainu OJisl NPOMUCTOBOCHI, CLIbCLKOMY 20CNOOApCMEi ma nooymi.
Tlosepxnesi 600U 6 cyuacHul 4ac NOCMItiHO Ni0OaOMbCsi 3a0PYOHEHHIO, NOUKOONCEHHIO Ma Pyii-
Hyeannio. Yepesz me, uo 600o3abesneuenns HaceneHHs YKpainu 30iticHI0eEmMbes 8 OLnbwiiti Mipi 3a
PAXYHOK NOBEPXHe8UX 600. Bucoxuii 6idcomok 3a0pyonenocmi 2ioponociunux 0o ’exkmis, smpama
yucmoi npicHoi 600U, 3HUICEHHs AO0 NOGHEe SHUKHEHHS YU GUMUPAHHS OIopi3HOMAanimms, cepeo
AKUX € MATIOYUCETbHT ma PIOKICHI 6UOU, NPOBOKYE Mme, WO NUMAHHSA CIOCOGHO NPOOIeMU eKO-
JI02TUHO20 CMAHY NOBEPXHEBUX B0OHUX 00 €Kmie cmae éce cocmpiuium i Habysae wje Ginbulol
akmyanvHocmi. 30Kpema 8apmo SIOMImMUmMu, Cmasku K OOUH i3 WIMYYHUX Mda HANIGUINTYYHUX
noGepxXHeUX OOHUX 00 €kmis. Xou 3a OCMAanHi pOKU THMEHCUBHICIb NPOMUCTIOBO20 BUPOOHU-
Ymea 3IMEeHWUNACS, 8eNUKA KIIbKICMb 2I0pON02iuHUX 00 €kmie niodanace 3a0pyOHeH IO 6HACI-
00K NOBHOMAWMAOHOT 8iICbKOB8OI agpecii pocii.

Ipu 0ocnioxceni 2iOpoXiMIUHUX NOKASHUKIG Y BIOIOpAHUX NPOOAX 600U HA NPUKAAO] CINABKA
Tawnux y ceni Bepbra Tynvuuncwbrkoeo paiiony Binnuyvkoi obnacmi 6y10 6CmMAano61eHO HAll-
OLnbULY IXHIO KOHYEeHmpayio y mpemvomy 3pasky (Ha 6epesi posmauio8aHe HeCaHKYiOHOBAHe
cmimmessanuuge), oe noxkasHux pH cmarnosus 6,5, wo exazye na ayscne cepedosuuge 600u. Kon-
yeHmpayis AMOHitiHo20 azomy y 600i cxkiana 0,5 me/1, nokasHux Himpumie cmanosus 3,2 me/i.
Bmicm nimpamie 6yno eusenieno 6 xonyenmpayii 43,0 me/n. Byno saghikcoeano nepesuwyerms
emicmy kanvyito 347 me/n. Bmicm konyenmpayii xnopuoy ckiae 248 me/n. Iloxkasnux saeanv-
Hoi meepoocmi ckaae 3,1 me-exs./n, a minepanizayii (cyxoeo 3anuwky) 73 me/n. Jocniocenns
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2I0POEKONO2IUHUX NOKAZHUKIG (8AJICKUX Memanig), nokazaé HAubiibuly iIXHK KOHYEeHmpayino
makosc y mpemvomy 3pasky, oe emicm Pb y npobi ckaas 0,09 me/om?, Cd cxkaana 0,008 me/om?,
Zn y npobi 3 ckaae 3,7 me/om’, Cu cmanosus 0,8 me/oM’, ane nepesuujens cpaHuyno 0Onycmu-
MUX KOHYeHmpayitl He GUAGILEHO.

Kntouogi cnosa: cmasox, nogepxuesi 600u, 3a0pyOHensl, eKoN0IYHULL CIAH, KOHYEHMPAayis,
2I0pPOeOKONI02IUHI NOKAZHUKU.

Formulation of the problem. Pollution of water resources is one of the main prob-
lems of Ukraine. The high percentage of discharge of polluted substances into reservoirs
provokes serious concern for the ecological situations of water bodies [5]. After all, this
will lead to serious, sometimes irreversible consequences. The conduct of any agricul-
tural, industrial, or food activity poses a threat to the environment. Deterioration of the
state of water bodies can be associated with many factors [11].

First of all, this concerns the impact of industry and agricultural activities, as well as
improper handling of water bodies, use, care, protection. To solve this kind of problem,
it is necessary to agree and join efforts at all levels of government, industry, and local
communities [3].

The pond is an important factor in the aquatic ecosystem. Its main role is the con-
stant accumulation and storage of fresh water. Also, as a hydrological object, it plays a
significant role in such processes as: water supply for the rural population, regulation
of water flows, water storage, prevention of flooding of territories. Water from ponds is
actively used in agriculture, in particular, irrigation of agricultural plots, active devel-
opment of fish farming, breeding of waterfowl and animals. It is also worth noting their
recreational, tourist and protected role [10].

Ponds are an important factor in the ecosystem of Ukraine. For the period of 2023,
there are more than 4.940 ponds with a total area of more than 2.890 km? on the territory
of Ukraine. With a volume of more than 3969 million m* of water. If compared with the
number of lakes in Ukraine, there are only more than 3.000 of them [7].

Ponds occupy a rather significant place in the water supply of territories. They regu-
late water flow, prevent areas from flooding and store water. Pond water is actively used
in agriculture, for irrigation of agricultural plots, development of fisheries, and for other
aquatic animals. It plays an important role in recreation and tourism [5]. Ponds often
attract tourists, lovers of fishing and other active recreation. Ponds are also an important
source of income for the local population engaged in fishing or other activities closely
related to ponds [11].

However, in recent years there has been a trend that ponds are getting more and
more polluted. And their condition is becoming more and more unsatisfactory. A
large number of reservoirs are overgrown with reeds and other vegetation, which
hinders the ability of ponds to regulate water quality and water protection function.
Also, a large number of water bodies are polluted by domestic and industrial waste-
water. The irrational activity of enterprises and producers of agricultural products
should not be ignored. Outright indifference of the local population, inefficiency of
treatment facilities and outdated methods, as well as outright disregard for environ-
mental standards [12].

Analysis of recent research and publications. Problems of the ecological state
of surface waters are studied by a number of scientists [1-4], because they are now
a factor in the ecological security of human existence at all levels — from local to
global. It is undeniable that these issues are becoming more acute in areas that
are under significant anthropogenic pressure [6]. Along with other components of
environmental problems, the problems of environmental assessment of the state of
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water resources are noted for their relevance today. Water quality plays a decisive
role in the development of the biosphere. However, the growth of cities, the
development of industry and agriculture led to the XX century to the pollution of
water sources by consumer substances, mainly biogenic elements, which negatively
affects the functioning of water ecosystems [5]. Water is a natural resource and an
integral component of the existence of all living things on the planet. The problem
of providing drinking water to mankind is currently extremely urgent, since the
available water resources in many areas are insufficient to provide all consumers
not only in the future, but also today. The share of water suitable for use by the
population and industry is very limited. Both the quantitative and qualitative
composition of water is anthropogenically affected. Indicators of the qualitative
composition of water are among the determining factors in the assessment of the
ecological situation. Thus, it can be argued that the most promising method of
identifying zones of increased ecological danger is the assessment of the ecological
state. This makes it possible to establish the maximum permissible anthropogenic
pressure in order to preserve the natural balance of the environment. Assessment of
the ecological status of surface water quality is the basis for establishing ecological
standards of water quality for individual water bodies 196 and their parts, groups of
water determination and management of ecological risk of anthropogenic load on
environmental objects [7].

The purpose of the research is to carry out an ecological and hydrological assess-
ment of the state of the Tashlyk pond within the limits of the village of Verbka, Tulchyn
district, Vinnytsia region.

Research materials and methods. Hydro-ecological assessment of pond water was
conducted in the spring of 2024, taking samples from the Tashlyk pond, located within
the village of Verbka, which is a settlement of Horodkivska rural territorial community,
Tulchyn district, Vinnytsia region. The only river Markivka flows through the village.
The climate is moderately continental.

According to the research scheme, water samples were taken from the Tashlyk pond,
according to generally accepted methods of water sampling. The first (control) sample
was taken from the right bank, where there are no nearby homesteads or other objects
that could affect the hydrological parameters of the pond water. The second sample
was taken in the middle of the pond. The third sample was taken from the left bank
of the reservoir, where an unauthorized landfill is located. The selected water samples
were sent for research to the scientific and measuring agrochemical laboratory of the
Educational and Scientific Institute of Agricultural Technologies and Environmental
Sciences of the Vinnytsia National Agrarian University. The obtained indicators were
compared with the standards of MPC of substances in water, and its hydrochemical and
hydroecological parameters.

Presentation of the main research material. The Tashlyk Pond is one of two
man-made water bodies located on the Tashlyk River, the right tributary of the main
Markivka River (Dniester basin). The length of the Tashlyk River is 19 km. It is formed
from a large number of nameless streams and reservoirs. The area of the water basin
is 97.7 km?. In some areas, it is drying out. The tributaries are: Melnykiv Yar (right). It
originates in Savchyny, flows mainly to the southwest and flows into the Markivka, a
left tributary of the Dniester, in the village of Verbka. The settlements along the coastal
strip are Maryanivka and Leonivka. The Tashlyk pond plays an important recreational
role, as it is a place of rest for the villagers. For some time it was used in fish farming

(Fig. 1).
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Fig. 1. Map of the location of the Tashlyk pond within the village of Verbka,
Tulchyn district, Vinnytsia region

The pond plays an important role in agriculture, particularly animal husbandry,
as it is a watering place for livestock. Also, the pond is a source of replenishment of
underground sources of wells and pits, a habitat for rich flora and fauna, which has
suffered impoverishment in the recent period.

According to the results of research in laboratory conditions, the hydrochemical
indicators in the water of the Tashlyk pond within the village Verbka, Tulchyn district,
Vinnytsia region was determined (Table 1).

Table 1
Hydrochemical indicators of the Tashlyk pond
Hydrochemical indicators Sample 1 Sample 2 Sample 3 MPC
Hydrogen pH indicator 7.6 7.2 6.5 6.5-8.5
Ammonium nitrogen, mg/1 0.1 0.3 0.5 0.5
Nitrites, mg/1 2.9 3.0 3.2 3.3
Nitrates, mg/1 37.8 39.5 43.0 45.0
Calcium, mg/1 143.2 254.8 347 180
Chlorides, mg/1 98 157 248 350
Total hardness, mg-eq./1 1.9 2.7 3.1 -
Mineralization
(dry residue), mg/l 6l 68 73 )

In the first sample taken from the Tashlyk pond, the hydrogen pH was 7.6 with a
permissible concentration of 6.5-8.5 pH. From this, it can be concluded that the reaction
of the water environment is neutral. The content of ammonium nitrogen was found
at a concentration of 0.1 mg/l with a limit of MPC of 0.5 mg/l, which is also within
the normal range. The presence of nitrites in the pond water of the Tashlyk pond was
2.9 mg/l, with a permissible limit concentration of 3.3 mg/l. The content of nitrates
was 37.8 mg/l, according to the norm of the MPC of 45.0 mg/l, which is, accordingly,
less than the permissible level. No excess of calcium content in the water was detected,
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which was 143.2 mg/l, with the MPC — 180 mg/l. The chloride indicator was 98 mg/I,
which is less than the MPC indicator. Total hardness was 1.9 mg-eq/l, and mineralization
(dry residue) was 61 mg/1.

In the second sample from the Tashlyk pond, the pH indicator was 7.2, which is 0.4
less than in the first, with a pH limit of 6.5-8.5 and is neutral. Ammonium nitrogen was
0.3 mg/l, which also does not exceed the permissible content of 0.5 mg/l, and is higher
than the value of the first sample by 0.2 mg/l. The content of nitrites was 3.0 mg/l, with
MPC - 3.3 mg/l, which is also not exceeded, but 0.1 mg/l more than the indicator in the
first sample. The nitrate indicator was 39.5 mg/l, which, according to the MPC indicator
of 45.0 mg/l, does not exceed the MPC, but is already 1.7 mg/l more than the indicator
of the first sample. An excess of calcium of 254.8 mg/l was recorded, with a limit of
180 mg/l, which is 74.8 more than the permissible norm. The content of chlorides in the
second sample was — 157 mg/l, which is permissible under the MPC. Total hardness was
2.7 mg-eq./l, and mineralization (dry residue) was 68 mg/I.

In the third sample of water from the Tashlyk pond the pH indicator was 6.5, with a
maximum permissible limit of 6.5-8.5, but it indicates an alkaline water environment.
The concentration of ammonium nitrogen in the water was 0.5 mg/l, which according
to the norm of 0.5 mg/l is permissible, but at the same time it is 0.4 mg/l more than the
indicator of the first sample, and 0.2 more than the second sample.

The nitrite concentration indicator was 3.2 mg/l, at the permissible level of 3.3 mg/I
and is 0.1 mg/l more than the value in the first sample and 0.2 mg/l more in the sec-
ond sample. The content of nitrates was detected at a concentration of 43.0 mg/l at
the MPC — 45.0 mg/l is not an excess, but this indicator increased by 5.2 mg/l in the
first sample and by 3.5 mg/l in the second sample An excess of calcium content of
347 mg/l was recorded, which according to the permissible standards is 180 mg/l and
is dangerous because the concentration exceeds 167 mg/l. The content of the chloride
concentration was 248 mg/l, which is allowed according to the maximum permis-
sible concentration, but it is 150 mg/l more than the content in the first sample and
91 mg/l more than the indicator in the second sample. The indicator of total hardness was
3.1 mg-eq./l, and mineralization (dry residue) was 73.

According to the results of research in laboratory conditions, the hydroecological
indicators of the Tashlyk pond within the village Verbka, Tulchyn district, Vinnytsia
region were also studied (Table 2).

Table 2
Hydro-ecological indicators of the Tashlyk pond
H}(Ig:gvichrllztg:nfgl, l;:}fﬁ:;rs Sample 1 Sample 2 Sample 3 MPC
Pb 0.03 0.06 0.09 0.1
Cd 0.001 0.004 0.008 0.01
Zn 1.1 2.1 3.7 5.0
Cu 0.1 0.3 0.8 1.0

The concentration of Pb in the first sample was 0.3 times less than the MPC indicator.
The Cd content was 0.001 mg/dm?, which is 0.1 times less than the permissible content.
The Zn indicator was 0.22 times lower than the permissible norm. The concentration of
Cu content in sample 1 was 0.1 times less than the maximum permissible concentration.

The content of Pb in the second sample was 0.6 times less than the MPC indicator.
The concentration of Cd in the second sample is 0.4 times lower than the permissible
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value. The presence of Zn was 0.42 times less than the permissible norm of the MPC
indicator. The Cu indicator was 0.3 mg/dm?, which is 0.3 times less than the maximum
permissible concentration.

The highest concentration of heavy metals was found in the third sample. The Pb
indicator in the sample was 0.09 mg/dm?, which is 3.0 times and 1.5 times higher than
the indicators in the first and second samples, respectively. The concentration of Cd was
0.008 mg/dm?, which is 8.0 times higher than the indicator values in the first sample,
and 2.0 times higher in the second sample. The content of Zn in the third sample was
3.7 mg/dm?, which is 3.3 times more than the previous indicators, in the first sample
and 1.8 times in the second sample. The Cu concentration indicator in the third sample
was 0.8 mg/dm?, which is 8.0 times higher than the indicators of the first sample and
2.6 times higher, respectively.

Conclusions and suggestions. When the hydrochemical indicators were examined
in the selected water samples of the Tashlyk pond of the Tulchyn district, their highest
concentration was found in the third sample, where an unauthorized landfill is located
on the shore of the pond. The pH indicator was 6.5, which indicates an alkaline water
environment. The concentration of ammonium nitrogen in the water was 0.5 mg/l,
the nitrite indicator was 3.2 mg/l. The nitrate content was found at a concentration of
43.0 mg/l. An excess of calcium content of 347 mg/l was recorded. The content of
chloride concentration was 248 mg/l. The study of hydro-ecological parameters (heavy
metals) showed their highest concentration also in the third sample, where the content
of Pb in the sample was 0.09 mg/dm?, Cd was 0.008 mg/dm?, Zn — 3.7 mg/dm?, Cu —
0,8 mg/dm?, which does not exceed the MPC.

The main proposals for improving the pollution control of the Tashlyk pond are: to
establish coastal protective strips on both banks of the pond in the average multi-year
limit period within 100 m.
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