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Introductions. Continuous human activity leads to a constant deterioration of
water quality and ecological regime of river runoff. This is observed in almost all
surface water sources in the country. Providing the population with quality drinking is
becoming an increasingly important issue today. The quality of drinking water is
determined by such factors as the effectiveness of purification and disinfection
methods, the degree of man-made load, regional characteristics of soil-forming rocks
One of the main environmental safety issues related to the hydrosphere is related to
providing the population with quality drinking water [1 — 3].

Vorskla is one of the largest left tributaries of the Dnieper River. The
catchment area of the Vorskla River in Ukraine is 12,590 km?. Opishnyanskaya HPP
was built on the river in the village of Miski Mlyny; there are gateways-regulators.
Water is used for industrial and domestic water supply, irrigation.

Aim. Determining new temporal-spatial and seasonal trends in the distribution

of concentrations of key indicators along the Vorskla River within Ukraine to use the
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obtained results as initial data for implementation in further studies of the basin
principle of water resources management.

Materials and methods. Based on the monitoring data of the State Agency of
Water Resources of Ukraine, an analysis of changes in the ecological state of
ammonium, nitrates and nitrites, polyphosphates for 2020 was conducted based on
data from 4 observation posts of the Vorskla River (Fig. 1). which is part of the
Dnieper river basin: 1) 348 km, township Velyka Pysarivka; 2) 273 km, the village of
Klymentove, Okhtyrka district, Sumy region; 3) 142 km, city of Poltava; 4) 63 km,
city of Kobelyaky, Poltava region.

3iHbKIBCbKMM

Fig. 1. Schematic placement of 4 observation posts,
according to which the study was conducted
(the names are indicated in the state language)

Results and discussion. Based on the data of the State Agency of Water
Resources of Ukraine, graphs (Figures 2 — 11) were constructed to more clearly show
the change in the content of key indicators in the Vorskla River on average for 2020
and according to the seasons of this year.
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Ammonium ions enter surface water bodies along with domestic sewage,
sewage from agricultural land and from agricultural enterprises. According to Fig. 2
there is a constant increase in the concentration of ammonium from post 1 to post 4.
One of the ways to reduce the ammonium content is its oxidation with dissolved
oxygen to nitrate ions (Figs. 4, 6). Fig. 3 shows the seasonal fluctuations in
ammonium ion concentrations. In the spring there is a decrease in the concentration
of ammonium ions, and in summer a gradual increase during the process of bacterial
decomposition of organic matter. In autumn and winter there is an increase in the
content of ammonium ions. This is due to further processes of decomposition of
organic matter in conditions of weak or complete absence of its consumption by
phytoplankton. The reduction of ammonium to nitrate ions can also occur due to the
oxidation of dissolved oxygen. The increase in the content of ammonium ions is also
due to the inflow of nitrogen and organic fertilizers into surface waters. This may be
due to increased use of mineral fertilizers, which, in turn, leads to an increase in

ammonium ions in the water of the VVorskla River.
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Fig. 5. The content of nitrate ions at
the observation posts of the Vorskla
River in accordance with the 2020
seasons

One of the ways nitrates get into surface water bodies is from fields that have

been treated with fertilizers (ammonia or calcium nitrate). It can be assumed that the
use of such fertilizers causes an increase in the content of nitrates in water (Fig. 4, 5).
The increase in the concentration of nitrates in the fall may be associated with an

increase in the amount of nitrate washout during the autumn rains.

0.0033 0,005
n

0,0030
0,004

0,0027

0,003

MMOJIB/IM?

0.0024

0.0021

0y,

S o002 |

N

£ oo
[
0.001 4

0,0015
[

02
0.0012 0

1 2 3 4
IocTn cnocTepeskeHHs

0.0009
1 2 3 4 i
Posts —@—3una —#—Becua —d—Jlito

Fig. 7. Nitrite ion content at VVorskla
river monitoring posts according to
2020 seasons

- Ocinp
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Nitrification is the process of oxidation of ammonia to nitric (HNO,) or further
to nitric (HNO3) acid, which occurs under aerobic conditions in soil and natural
waters. This process can cause nitrates in large quantities, which have a toxic effect.
Delayed oxidation of NO, to NO; during one of the stages of nitrification, namely
the second stage, indicates water pollution. This may be due to the use of mineral

fertilizers in agriculture. Fig. 4 shows a sharp decrease, and Fig. 6 a slight decrease in
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nitrite content. The decrease in the concentration of nitrate and nitrite ions between

posts 1 — 3 may be evidence of the 1st and 2nd stages of the nitrification process.
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Fig. 8, 9 shows an increase in the concentration of sulfates at all posts. The
reason may be the discharge of untreated or insufficiently treated wastewater from
enterprises. It is known that in the technological process, enterprises use sulfuric acid
for the manufacture of fertilizers and chemicals. Sulfates also get to surface sources
from housing and communal services of settlements. Developed agriculture may
explain the increased content of sulfates. The use of potassium sulfate with nitrogen
and phosphate fertilizers has a positive effect on the yield of flax, potatoes, beets,

thus increasing the content of sulfates in the aquatic environment.
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According to Figures 10, 11 in items 1 - 3 there is a decrease in phosphate
content. And in point 4 its insignificant increase. Phosphates enter surface water
bodies through discharges of untreated domestic wastewater. Today in Ukraine there
are no standards for the content of phosphates in household detergents, but there are
standards for the content of phosphates in wastewater, which are accepted into the
centralized drainage systems [4]. Phosphates also enter surface water bodies through
phosphate fertilizers (calcium dihydrogen phosphate is a compound that is well
absorbed by plants in all types of soils). They are used in agriculture.

According to figures 2 - 11 at post 3 (Poltava) there is a decrease in the
concentration of pollutants. It can be assumed that the consequence of this
phenomenon is the location of sewage treatment plants near the city of Poltava, these
are Kotelevsky sewage treatment plants, sewage treatment plants of Tereshky village,
Suprunivsky sewage treatment plants of Poltava VUVKG of Reshetnyaky village.

Conclusions. The analysis shows that the tendency to deteriorate the
ecological condition of the VVorskla River within Ukraine is observed during the open
period, namely January 2012 - December 2020. Man-made load is one of the reasons
for this fact. Identify new temporal-spatial and seasonal trends in the distribution of
the content of key indicators in the Vorskla River within the country. The obtained
results can be used as initial data in future research to implement the basin principle
of water resources management.

For the Vorskla River, it is advisable to establish additional monitoring points
for a more detailed study of the ecological status of the surface water body between
posts 2 and 3.

The obtained data confirm the fact that the ecological condition of the Vorskla
River is deteriorating day by day due to man-made impact.
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