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It is highlighted that in modern conditions, the surface waters of land are subject to significant anthropogenic influence,
as a result of which their natural state is significantly changed and the possibility of using certain water bodies for economic
and drinking needs is significantly limited. Since the drinking water supply of Ukraine is carried out mainly at the expense
of surface water, objective information about the condition of water bodies, established on the basis of hygienic and ecological
criteria, becomes extremely important and relevant. It was established that the influence of the economic and household
activities of the village of Kolyukhiv, Vinnytsia region, on the pollution of the South Bug River within its borders is determined
by the influx of nitrogenous substances, which lead to an increase in the concentration of ammonium nitrogen, nitrites
and nitrates. The source of nitrogen input to the river water is surface runoff washing and the development of soil erosion
processes from the adjacent shorelines, which are used for homestead farming and gardening. As a result of the research,
it was found that in a sample of water taken from the South Bug River within the village of Kolyukhiv, Vinnytsia region,
1 km upstream in the forest plantation zone, the hydrogen pH is 7.8, the ammonium nitrogen content is 0.3 mg/l nitrite
concentration — 2.7 mg/l, nitrate content — 39.6 mg/l, calcium content — 86.0 mg/l, chloride — 147.4 mg/l, and in the selected
water sample 1 km downstream in the zone of intensive farming (homesteads), the hydrogen pH was 8.4, the content
of ammonium nitrogen was 0.8 mg/l, the concentration of nitrites was 3.7 mg/l, the concentration of nitrates was 69.3 mg/,
the content calcium — 96.6 mg/l, chlorides — 164.2 mg/l. The main way to limit the flow of nitrogenous substances into the river
is to observe sanitary protection zones along the river's perimeter. The sanitary and protective zone of the South Bug River
should be 100 m, and in fact it is 10 m within the village. Therefore, the main measure is the expansion of the sanitary
and protective zone to 100 m and its observance, which will allow reducing the content of ammonium nitrogen in the river
water by 62% , nitrates — by 27%, nitrites — by 48%.
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Introduction. The ecological state of surface waters
undergoes constant changes in space and time. This is
due primarily to their intensive, irrational use. The quality
of the surface water of large and small rivers depends on
their pollution by wastewater from industrial enterprises
and communal services, as well as on the surface runoff
of the territories of settlements, industrial facilities, agricul-
tural lands, etc. After all, small rivers create prerequisites
for the zonal regularity of the formation of water quality flow
resources of large rivers (Akbayeva et al., 2019; Zabokrytska
et al., 2006). Therefore, the problem of pollution of small
rivers and their hydroecological analysis are quite relevant
today. Timely monitoring of the quality of the surface water
of small rivers is necessary for the analysis and generaliza-
tion of information about the state of water bodies, forecast-
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ing its changes and the development of scientifically based
recommendations for making appropriate management
decisions in the field of water resources use and protection
(Wang et al., 2016; Akbaeva et al., 2020).

The main principles of modern water and ecological pol-
icy are established by the Law of Ukraine "On the State-
wide Program for the Development of Water Management",
which defines the main directions of this policy: rational
and ecologically safe use of water resources; increasing
the technological level of water use; development and imple-
mentation of new innovative technologies, which provide for
the prevention of surface water pollution and the disposal
of wastewater treatment routes (Khilchevskyi et al., 2009).

Despite the requirements of this and other laws
of Ukraine, about 9.6 billion m® of insufficiently treated waste-
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water, including 2.9-4.0 billion m® of contaminated water, is
dumped into basins annually (Akbayeva et al., 2014; Raha-
man et al., 2005). The population of 40% of the territory
of Ukraine consumes water that does not meet the require-
ments of the standards. About 4 billion m? of polluted sew-
age is discharged into the reservoirs of Ukraine every year.

The water deficit in Ukraine is already 4 billion m? (lura-
sovet al., 2011; latsyk et al., 2003). There are 63.000 small
rivers with a length of 186.000 kilometers on the territory
of Ukraine. Of the total number of small rivers, about 60.000
(95%) are very small (less than 10 kilometers long) and their
total length is 112.000 km. There are 3.212 small rivers
with a length of 10 km or more with a total length of about
74.000 km. Thus, in the Dnipro basin there are 1.387
(43%), Dniester — 453 (14%), Southern Bug — 367 (11.4%).
The average length of a small river in Ukraine is 3 km,
and the average density of the river network is 0.31 km/
km?, and for the mountainous regions of the Carpathians —
1.49 km/km?(lurasov et al., 2012; Viter, 2021).

The degradation and drying up of small rivers will inev-
itably lead to the degradation of large rivers, therefore
the problem of their preservation and rehabilitation is one
of the most acute for our country, therefore today in Ukraine
there are more than 2.8 thousand sewage treatment plants
for the treatment of polluted waters, with independent dis-
charge of wastewater in water objects. Among them, biolog-
ical treatment facilities — 60%, mechanical — 35% and phys-
ical and chemical — 5%. More than 300 cities have facilities
for complete biological purification, however, as practice
shows, purification takes place at best by 70-85%. In order
to protect water and prevent pollution, it is necessary to
speed up the introduction of a new procedure for limiting
discharges and fees for discharges of polluting substances
(Linhoss et al., 2015; Palmer et al., 2006).

At the same time, it should always be remembered that
the development of all branches of the economy depends
on the state of the state's water resources, which consist
of surface, underground and waste water (. Alyautdinov et
al., 2017; Mapira, 2011).

Materials and methods. Our research was conducted
in the form of comprehensive hydrometric and hydrological
characteristics of the South Bug River, which flows within
the boundaries of the village of Kolyukhiv of the Tyvriv
territorial community of the Vinnytsia region.

Ecological assessment of water is carried out
in accordance with the "Methodology of ecological
assessment of surface water quality by relevant categories".
This assessment is based on the analysis of various
indicators of water quality, which include criteria of salt
composition, tropho-saprobiological criteria and the content
of substances that may have a toxic or radiation effect.
Strict adherence to officially published analytical methods is
a necessary condition for ecological assessment of surface
water quality. At the same time, the following stages are
involved: the stage of primary grouping and processing
of initial data; the stage of determining the classes
and categories of water status according to individual
indicators; generalization of water quality assessment by
individual indicators by individual blocks, which establish

integral values of classes and categories of water quality;
determination of the summary assessment of the water
quality of the specified water body in general or its individual
parts for a certain period of observation. The most important
aspect of the methodology of natural water quality research
is the correct and justified sampling (Metodyka vidboru prob
vody dlia laboratornoho doslidzhennia, 2023).

The results of the analysis of river water obtained from
different sampling sites were equated to the established
standards, comparing with the MPC. Sampling was carried
outinaccordance with the "Methodology of water sampling for
laboratory research” (latsyk et al., 2006). Sampling of water
samples from the Southern Bug River within the village
of Kolyuhiv was carried out in two designated places from
a depth of 0-20 cm from the water surface: 1 km upstream
in the area of forest plantations (background), which
allows establishing the background level of hydrochemical
parameters of the river water; after 1 km downstream
in the zone of intensive farming (homesteads), which
allows determining the amount of anthropogenic impact
of the economic and domestic activities of the population
of the settlement on the ecological state of the water
(Klymenko et al., 2012).

Sampling of water samples for analysis of chemical
indicators was carried out in accordance with the developed
SSU ISO 5667-6:2009 Water quality. Sampling of samples.
Part6. Guidelines for sampling water from rivers and streams.
For an objective assessment of the chemical indicators
of water analysis, before taking a sample, it is necessary to
rinse the vessel with water, into which the liquid for analysis
is to be taken. After taking samples, they are promptly sent
for research. For chemical analysis, this time is 6-8 hours. To
prevent dirt from getting into the water during transportation,
the container must be carefully closed. It is also worth
avoiding direct exposure to sunlight, especially if the sample
is sent in a plastic container. Devices for sampling surface
water should ensure the tightness of the chamber with
the sample (DSTU ISO 7150-1:2003 Yakist vody, 2003).

When taking water samples from the surface layer
(0.5 m), the tightness of the chamber is not mandatory.
The material of the samplers must be chemically stable
and exclude the possibility of changing the composition
of the sample that was taken during the time that it is in
the chamber of the sampler. The design of devices for
extraction involves the use of containers of different
capacities of 0.25; 0.5; 1; 2; 3; 5; 10; 20; 30; 50 dm?. In
order to ensure the conservation of surface water samples,
the devices for the primary processing of samples must be
equipped with dispensers with a capacity of 1 to 10 cm?.
Devices for storing samples must ensure that the composition
and properties of water remain unchanged from the moment
of its selection to the time of measurement. Sample storage
devices must be made of chemically resistant material. The
capacity of devices for storing water samples should be
chosen from the following: 0.25; 0.5; 1; 2; 3; 5; 10; 20; 30; 50
dm?. For transporting water samples, the devices must be
installed in a container that ensures their storage in winter
and summer conditions. Samplers must ensure sampling
from a depth of up to 2; 5; 10 m and be manufactured in
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a modification that makes it possible to simultaneously take
samples from different horizons and conduct temperature
measurements at the same time as taking the sample (DSTU
ISO 6777-2003, 2003).

The obtained indicators were compared with
standards - maximum permissible concentrations
of pollutants in water. Laboratory studies were

carried out in the certified and accredited Scientific
Measuring Agrochemical Laboratory of the Department
of Ecology and Environmental Protection of the Educational
and Scientific Institute of Agricultural Technologies
and Nature Management of theVinnytsia National Agrarian
University in two repetitions.

Results. The hydrography of the Vinnytsia region is
represented by a dense network of rivers, lakes, ponds,
swamps and underground waters. The rivers of the region
belong to the basins of the Southern Bug, the Dniester
and the Dnieper (the Ros River). They are mainly fed by
snow and rain and belong to the type of plains. The den-
sity of the river network in the region is 0.14-0.21 km per 1
sq. km (including rivers less than 10 km long). River valleys
are 1 to 2 km wide. The height of the slopes of the valleys
reaches 180 m. These slopes are moderately steep, but
sometimes they are also steep. In the floodplains of rivers,
there are mostly meadows or bushes, sometimes — swamps
(Vradii, 2023).

Rivers in the region are characterized by a significant
channel slope (especially in Transnistria). In connection with
this, their flow is very fast (0.2-0.7 m/sec). The riverbeds
are winding. Some of them have thresholds. In most rivers,
depths of 0.3-0.8 m prevail, in floodplains they increase to
1.5-4 m.

The largest river that flows through the territory
of the region for a considerable length (317 km) and divides
it into two almost equal parts is the Southern Bug. The
length of the Southern Bug is 792 km, the area of the basin
(together with Ingul) is 63.700 square km The South-
ern Bug is the third largest river in Ukraine. It originates
on the Volyn-Podilsky upland near the village. Kupela in
the Khmelnytskyi region at an altitude of 340 m above sea
level. After receiving the Buzhok, Vovk and Ikva tributaries,
the Southern Bug near the villages of Guli and Dumenka
(Khmilnytskyi district) enters the territory of the Vinnytsia
region (Khaietskyi, 2022).

The village of Kolyukhiv is almost divided in half by
the Southern Bug River. Near the village there are two
ponds directly connected to the South Bug River (Fig. 1).

Kolyukhiv

S Komnoxig
s'ka Shkala Q

Fig. 1. The South Bug River within the boundaries of
the village of Kolyuhiv

The length of the South Bug River within the village
of Kolyuhiv is 10 km, the area of the basin is 211 km2. The
river valley is V-shaped, with dissected slopes. The river val-
ley is narrow in the upper reaches. The floodplain is bilat-
eral, with a width of 30-40 to 100-200 m. The river is slightly
winding, branched, hollow in the upper reaches, and forms
islands in the lower reaches. The width of the river is from
1-10 to 40 m, the depth is 0.4-0.8 m, the maximum is 2.2 m.
The slope of the river is 14 m/km. The current speed is
1.4 m/s (Table 1).

The South Bug River flows within the boundaries
of the village of Kolyuhiv initially to the northeast, in the mid-
dle course to the north, in the lower course to the north-
east again. The bed and bottom of the South Bug River is
stony, covered with boulders, sometimes littered with rock
fragments.

The river of the Southern Bug is deeply cut into the rocks,
because the main role belongs to the processes of deep ero-
sion. The Southern Bug River is characterized by a mixed
supply with a predominance of rain and snow. The role of soil
nutrition is insignificant. The hydrological regime of the river
is very complex. The annual course of flow and levels is

Table 1
Hydrological and hydrometric characteristics of the South Bug River within the boundaries
of the village of Kolyukhiv
Ne Parameter Unit Size
1. Length km 10
2. Pool area km? 211
3. River valley form V-shaped
4. Floodplain width m 30-200
5. The width of the river m 1-40
6. Average depth of the river m 0.4-0.8
7. The maximum depth of the river m 22
8. The slope of the river mk/m 14
9. Flow speed m/c 1.4
BicHuk CymcbKkoro HauioHanbLHOro arpapHoro yHiBepcuTeTty 5
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characterized by sharp fluctuations, frequent floods that
occur at all times of the year: in spring — from melting snow,
in summer and autumn. On average, 20-30 peaks of water
level rise are observed per year — from intense rains, in win-
ter — due to sudden thaws. There is no permanent ice cover
on the river.

The undisturbed river valley has its own character-
istic vegetation. The creation of a peculiar microclimate
and mode of moistening due to the water flow contributes to
a certain independence of the biocenoses of the river flood-
plain from the surrounding conditions. Typical natural com-
plexes of floodplains are: alluvial arenas of freshly washed
sediments, meadows of varying degrees of moisture, flood-
plain forests — moist and overmoistened, represented by wil-
low trees, alder trees, and sedges.

The aquatic vegetation of the watercourse is repre-
sented by thickets in the form of a strip along the banks
of the watercourse. A characteristic belt in the distribution
of plants: wetland groups (hydrophytes), followed by a belt
of submerged aquatic plants — hydatophytes.

The main factors that determine the quantitative and qual-
itative indicators of the South Bug River within the village are
the village's domestic wastewater and water intake belong-
ing to different quality categories. From a structural point
of view, the largest polluter of the reservoir is the home-
steads of the village (51% of the total volume of discharges),
the housing and communal economy of the village of Koly-
ukhiv (34%), and agriculture (15%).

The first water sampling site of the Southern Bug River
within the village of Kolyukhiv allows establishing the back-
ground level of the river's water quality indicators. The

second place of water sampling shows the results of the eco-
nomic and domestic influence of the village population on
the state of the river. The results of laboratory tests are pre-
sented in Tables 2 and 3.

In a sample of water taken from the South Bug River
within the village of Kolyuhiv 1 km upstream in the area
of forest plantations, the hydrogen pH value was 7.8 with
an optimal value of 6.5-8.5 pH. Thus, the reaction of water is
beneficial for hydrobionts. The content of ammonium nitro-
gen was 0.3 mg/l at the MPC value of 0.5 mg/l, which is
a safe level and 1.1 times lower than the MPC. The con-
centration of nitrites in the water of the South Bug River
within the village of Kolyuhiv 1 km upstream in the area
of forest plantations was 2.7 mg/l with a maximum permissi-
ble concentration of 3.3 mg/l, which is 1.2 times lower than
the MPC and is safe the content of nitrates in the water was
39.6 mg/l at the MPC of 45.0 mg/l, which is 1.1 times lower
and, accordingly, safe. Also, there was no excess of calcium
content — 86.0 mg/l at MPC 180 mg/l and chloride con-
tent — 147.4 mg/l at MPC 350 mg/l in the water of the South
Bug River within the village of Kolyuhiv. Thus, the calcium
and chloride content was 2.1 and 2.4 times lower than
the MPC, respectively.

The total water hardness was 2.9 mg-eq./l, and the min-
eralization was 71.0 mg/l. However, these indicators are
not standardized and do not affect the ecological state
of the water in the river. Therefore, the content of all studied
pollutants in the water of the South Bug River within the vil-
lage of Kolyukhiv 1 km upstream in the area of forest plan-
tations was lower than the maximum permissible concentra-
tions, no pollutants were detected there.

Table 2
The hydrochemical composition of the water of the Southern Bug River in the area of forest plantations
(background)
Hydrochemical index Unit Actual content Permissible concentration limit
Hydrogen pH indicator pH units 7.8 6.5-8.5
Ammonium nitrogen mg/l 0.3 0.5
Nitrite mgl/l 2.7 3.3
Nitrates mg/l 39.6 45.0
Calcium mg/l 86.0 180
Chlorides mg/| 147 .4 350
Total hardness mg-eq./| 2.9 -
Mineralization (dry residue) mg/| 71.0 -

Table 3
Hydrochemical composition of the water of the South Bug River in the zone of intensive farming (homesteads)
Hydrochemical index Unit Actual content Permissible concentration limit
Hydrogen pH indicator pH units 8.4 6.5-8.5
Ammonium nitrogen mgl/l 0.8 0.5
Nitrite mgl/l 3.7 3.3
Nitrates mg/l 69.3 45.0
Calcium mg/| 96.6 180
Chlorides mg/| 164.2 350
Total hardness mg-eq./| 3.9 -
Mineralization (dry residue) mgl/l 744 -
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In a sample of water taken from the South Bug River
within the village of Kolyukhiv 1 km downstream in the zone
of intensive farming, the homesteads were subject to organic
pollution and had much higher values than in the zone of
forest plantations. In particular, the hydrogen pH indicator
was 8.4 at a normal pH of 6.5-8.5 and was within the normal
range (Table 3).

The content of ammonium nitrogen was 0.8 mg/l
and was 1.6 times higher than the maximum permissible
concentration. The concentration of nitrites was 3.7 mg/l
and was 1.1 times higher than the MPC. The concentration
of nitrates in the water of the South Bug River was 69.3 mg/l,
which was 1.5 times higher than the maximum permissible
concentration. The calcium content in the water was
96.6 mg/l, which is 1.9 times lower than the MPC. The same
applies to chlorides: 164.2 mg/l is 2.1 times lower than
the MPC.

A comparison of water quality indicators of the South
Bug River background and in the pollution zone showed that
the content of ammonium nitrogen increased by 37.5% —from
0.3 mg/l to 0.8 mg/l and exceeded the maximum permissible
concentration (Fig. 2).

The nitrite content also increased along the stream
from 1 km upstream in the zone of forest plantations to
1 km downstream in the pollution zone by 72.9% - from
2.7 mg/lto 3.7 mg/l and exceeded the maximum permissible
concentration (Fig. 3).

The concentration of nitrates during the specified period
of the river flow increased: from 39.6 mg/l to 69.3 mg/l — by
57.1% and exceeded the MPC (Fig. 4). At the same time,
the concentrations of calcium, chlorides, total hardness
and mineralization did not change significantly: respectively,
they increased by 16.8%, 1.0% and 3.4%, there was a lower
MPC and no harm.
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Fig. 2. Dynamics of the concentration of ammonium nitrogen in the water of the South Bug River
within the boundaries of the village of Kolyuhiv
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Fig. 3. Dynamics of nitrite concentration in the water of the South Bug River within the boundaries
of the village of Kolyuhiv
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Fig. 4. Dynamics of nitrate concentration in the water of the South Bug River within the boundaries
of the village of Kolyuhiv

Thus, it was established that the influence of the eco-
nomic and domestic activities of the village of Kolyukhiv
on the pollution of the South Bug River within its borders is
determined by the influx of nitrogenous substances, which
lead to an increase in the concentration of ammonium nitro-
gen, nitrites and nitrates. The source of nitrogen input to
the river water is surface runoff washing and the develop-
ment of soil erosion processes from the adjacent shorelines,
which are used for homestead farming and gardening.

Discussion. In general, the main problems that nega-
tively affect the water quality of the Southern Bug River arise
as a result of inappropriate treatment of domestic wastewater,
weak control over the discharge of industrial wastewater, loss
and destruction of catchment areas, irrational location of indus-
trial enterprises, deforestation and irrational methods of agri-
culture (Afanasiev et al., 2014). The industrial and agricultural
load on river ecosystems and the environment in general is
constantly increasing, especially in recent decades (Tkachuk
et al., 2012; Tkachuk et al., 2016). According to the data
obtained by other scientists, the results of hydrochemical mea-
surements indicate the contamination of the water of the South
Bug River with nitrates, nitrites, organic compounds and phos-
phates (Khaietskyi, 2022; Viter, 2021).

But in general, the quality of water according to most
chemical indicators is safe and can be used for cul-
tural and household and economic and drinking needs
(Khilchevskyi et al., 2018).

Khaietskyi H.S. proves that environmental risks from
economic activities that were carried out and are being car-
ried out in the Vinnytsia region necessitate the use of a com-
prehensive approach to study long-term trends and patterns
of changes in surface water quality indicators. The problem
of qualitative and quantitative depletion of water resources
is becoming more acute every year (Khaietskyi, 2018).

According to Morozova L.P., in order to improve the condi-
tion of surface water bodies, it is necessary to identify priority
areas of environmental activity. Today, the issue of analyzing

the state of the surface waters of the Southern Bug River in
control bodies remains relevant (Morozova, 2022). Conducting
monitoring studies makes it possible to assess the ecological
condition of the Southern Bug River, identify the main water
management and ecological problems, and determine the main
directions of nature management in the river basins (lurasov et
al., 2012). Determining the water quality of the Southern Bug
River is of great importance for assessing the ecological state
of the city of Vinnytsia, the main directions of water protection
activities, improving the ecological state of each water body
and establishing ecological water quality standards. The con-
ducted assessment based on hydrochemical indicators showed
that the quality of the surface waters of the South Bug River
basin in the territory of the Vinnytsia region, according to most
indicators, is significantly below the maximum allowable con-
centrations for reservoirs for hospital water use (Mudrak, 2011).

Conclusions. As a result of the conducted research,
it was established that in a sample of water taken from
the South Bug River within the village of Kolyukhiv, Vinnyt-
sia region, 1 km upstream in the area of forest plantations,
the pH of hydrogen was 7.8, the content of ammonium nitro-
gen was 0.3 mg/l, nitrite concentration — 2.7 mg/l, nitrate
content — 39.6 mg/l, calcium content — 86.0 mg/l, chlo-
ride — 147.4 mg/l, and in the selected water sample 1 km
downstream in the zone of intensive farming (homesteads),
the hydrogen pH was 8.4, the content of ammonium nitro-
gen was 0.8 mgl/l, the concentration of nitrites was 3.7 mg/l,
the concentration of nitrates was 69.3 mg/l, the content cal-
cium — 96.6 mg/l, chlorides — 164.2 mg/l. The main way to
limit the flow of nitrogenous substances into the river is to
observe sanitary protection zones along the river's perime-
ter. The sanitary and protective zone of the South Bug River
should be 100 m, and in fact it is 10 m within the village.
Therefore, the main measure is the expansion of the sani-
tary and protective zone to 100 m and its observance, which
will allow reducing the content of ammonium nitrogen in
the river water by 62%, nitrates — by 27%, nitrites — by 48%.
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M. BiHHUUS, YkpaiHa

Bpaditi O. I., kaHOudam cinbcbko20crno0apchbKuX Hayk, cmapwuli euknadad, BiHHUUbKUU HaujoHanbHUl aspapHull
yHieepcumem, M. BiHHuus, YkpaiHa

Bpaditi 0. B., acriipaHm, BiHHUUbKUU HauioHanbHUl agpapHull yHieepcumem, M. BiHHUUS, YkpaiHa

FidponoziyHa ma 2idpoximiyHa oyiHka cmaHy eodu piyku [liedeHHuli Bye e mexax BiHHUYYUHU

B cywacHux ymoeax rnoeepxHesi 800U Cywi 3a3Harmb 3Ha4HO20 aHMPONO2EHHO20 81IU8Y, 8 pe3yrbmami K020 cym-
meeso 3MIHIOEMBCS IX MPUPOOHUU CmaH ma 3HayHO 0BMEXYEMbCS MOXIIUBICMb BUKOPUCMAHHST OKpEMUX 800HUX 06’ekmig
0151 eocrio0apcbko-numHux nompeb. Ockinbku numHe godonocmadaHHs YkpaiHu 30iliCHKEMbCS 8 OCHOBHOMY 3a PaxyHOK
rnogepxHesuUx 800, 8Kpall 8ax/UBOI0 U akmyarbHOK cmae 00’ekmueHa iHghopmauis ujo00 cmaHy 800HUX 06’ekmie, ecma-
HoereHa Ha OCHOBI 2i2iEHIHHUX ma eKOIo2iqHUX Kpumepiis.

BcmaHosneHo, wo ernnue 2ocnodapcbko-nobymoeoi disnbHocmi cena Kormoxie BiHHUUbKOT 0b6riacmi Ha 3abpyOHeHHs
piuku lMigdeHHUl bye 8 (i020 Mexax 8usHa4aembCsi HaOXOKEHHSAM a30mucmux pevyosuH, Wo npu3godsims 00 3p0CMaHHs
KOHUeHmpauii aMoHiliHo2o azomy, Himpumie i Himpamig. [Jxepernom HadxodxeHHs1 asomy 00 800U pidKU € 3MU8B MOBEPXHE-
8020 CMOKY ma PO38UMOK epO3ilIHUX MPoyecie rpyHmy 3 npuneanux bepeaosux miHil, SKi 8UKOpucmosyrmscs Ons npu-
cadubHoezo eocriodapcmea i edeHHs1 20p00HUYmMea. B pesynbmami nposedeHux ocnidxeHb 8USIBNIEHO, WO Y 8idibpaHili
npobi 8odu 3 piuku liedeHHuli bye 8 mexax cena Kontoxie BiHHUUbKOT 0briacmi 3a 1 KM suwe no mevii 8 30Hi nicosux Haca-
0xeHb 800He8Ul rMokasHUK pH cmaHosums 7,8, emicm amoHitiHo2o asomy — 0,3 Me/f1, KoHUeHmpauiss Himpumie — 2,7 ma/fi,
emicm Himpamig — 39,6 me/n, emicm Kanbuito — 86,0 me/n, xnopudie — 147,4 me/n, a y 8idibpaHiti npobi 800U 3a 1 KM HUXYe
10 meyii 8 30Hi IHMeHCUBHO20 8edeHHs 20crodaprosaHHsi (MpucadubHi GinsHKu), 600Hesul noka3HUK pH cknae 8,4, emicm
aMoHitiHoz2o azomy — 0,8 me/n, KoHUeHmpauisi Himpumie — 3,7 M2/, KoHueHmpauis Himpamie — 69,3 ma/rn, emicm KanbUuito —
96,6 me/n, xnopudie — 164,2 ma/n. OCHOBHUM CrIOCO6OM 0bMEXEHHST HAOXOOXEHHST a30MHUX pe4yosuH 00 pidku € dompu-
MaHHs1 caHimapHO-3axucHUX 30H 1o nepumempy pidku. CaHimapHo-3axucHa 30Ha piyku [liedeHHuli by2 mae cmaHosumu
100 m, a hakmu4HO 80Ha cmaHo8umb y mexax cena 10 M. ToMy OCHO8HUM 3ax000M € PO3WUPEHHSI caHimapHO-3axUCHOI
30HU 0o 100 M ma i dompumaHHs, Wo A0380/15Mb 3MEHWUMU 8Micm aMOoHIliHo20 azomy y 800i piuku Ha 62%, Himpamie —
Ha 27%, Himpumig — Ha 48%.

Knrouoei cnoea: 600a, piyka, eKonoaidHul cmaH, nepesuuieHHs, MpupoO00XOPOHHI 3axo0u, Himpamu, Himpumu.
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