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SUMMARY

Every year, the issue of provision and access of the population to drinking water of
appropriate quality becomes more acute. Centralized water supply covers more than 99
percent of cities and only 30 percent of villages. The southwestern part of Odesa is no
exception. Groundwater of various water-bearing complexes within the settlements of the
Tatarbunary amalgamated territorial community is used by the population in the form of
springs, draw-wells, and partially wells. In three settlements, water supply is carried out by
aqueducts.

The results of monitoring observations are analyzed in this paper. The groundwater regime
was studied in 9 settlements and the city of Tatarbunary. Groundwater levels were studied in
466 draw-wells and 6 wells. Manifestations of the harmful effects of water are recorded in 8
settlements, in planar indicators - in the range from 1.3 to 81 hectares.

On the basis of long-term observation data, maps of the groundwater level and exposed
power were constructed using GIS technologies.

The work carried out helped to track the change in the level of the first aquifers from the
surface within each of the ten settlements of the territorial community and to make forecasts
regarding their further use and preservation.

The proposed approach, namely the analysis and construction of maps of the groundwater
level and the exposed capacity within the settlements, will allow the leadership of the united
territorial communities to minimize the costs of finding and restoring partial water supply,
thereby reducing socio-economic stress and costs. The established results will make it
possible to revise the volumes and mode of operation of water resources with the aim of
bringing them to the norms of ecologically balanced water management.
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Introduction

Every year, the issue of providing and access of the population to high-quality drinking water in
sufficient quantity is becoming more acute. Among European countries, Ukraine occupies one of the
last places in terms of water supply. According to the Water Framework Directive, ensuring high
environmental standards of the quality of water bodies is the basis of a sustainable solution to the
problems of access to safe water and ensuring human health and the environment. (Vodna bezpeka
Ukrainy..., 2023)

The southwestern part of Odesa is the most vulnerable, from the point of view of water supply of the
population, water resources suitable for consumption. The majority of the population, especially rural
ones, use underground water for economic and drinking purposes. A change in the intensity of
precipitation against the background of an increase in average and maximum temperature indicators, a
decrease in the intensity and area of irrigated land, intensive (sometimes uncontrolled) water
withdrawal, together with progressive pollution, exacerbate the situation not only with the quantity,
but also with the quality of water (Miedviedieva, Dyniak, 2020). Therefore, the issue of preservation,
and in some cases reproduction of existing water sources, is becoming more and more urgent. And the
territorial-administrative reform of 2020 forces us to determine priorities and set top-priority tasks for
each individual territorial community.

Theory

The Tatarbunary amalgamated territorial community is located within the Belhorod-Dniester district
of the Odesa region, which includes nine rural settlements and the city of Tatarbunary. The
settlements are located in different geomorphological, geological, engineering-geological and socio-
economic conditions. The villages of Nerushai, Strumok, Spaske, Bashtanivka, Novooleksiivka are
located in the valleys or on the terraces of the existing rivers Nerushai, Chesma, Kogylnyk. The
village of Dedjelier in the valley of the Bakchalia River, which has not existed for more than 30 years
due to drying up. The villages of Borysivka, Gluboke and Bilolissya are located on watershed plateaus
or on terraces. The city of Tatarbunary is located within the valleys of three rivers (Kagach, Fontanka,
Kogylnyk) and on the terraces of the watershed plateau. Most of the settlements, including the city of
Tatarbunary, are located in the zone of influence of the northern part of the Tatarbunary irrigation
system, which has been operating selectively since 2000, and is located west of Lake Sasyk. The
northwestern part of the city is adjacent to the Novo-Kagach irrigation system, which has also been
practically inactive since 2000. The Dmitrivska irrigation system, which is adjacent to the
southwestern part of the village of Strumok, is also partially irrigated.

For water supply, the waters of the Upper Sarmatian aquifer are used in the form of artesian wells;
wells for public and individual use, which expose the first horizons from the surface, partially water
of the Pontic aquifer (Miedviediev, 2001). In addition, Danube water is used in three settlements,
which is supplied hourly - twice a week. The Pontic aquifer, in the form of springs, is partially used in
the city of Tatarbunary and the villages of Bashtavnivka and Borisivka; in the form of unauthorized
wells in the villages of Nerushai, Strumok and Spaske. Groundwater of the aquifer complex of
Pliocene-Quaternary sediments and eolian-deluvial loess loams is used in the form of wells in the vast
majority of settlements. The program "Clean sources for 2018-2020", extended until 2025, was
adopted within the Tatarbunary City Council, which was also reflected in the framework of the
amalgamated territorial community. However, even the most modern technical solutions will not have
the proper effect if there is no system of appropriate management solutions. Along with a well-
developed water delivery and distribution technology, the issue of responsibility distribution, in
particular, maintenance and service of group water mains, on the one hand, and local water supply
systems, on the other hand, needs to be properly worked out.
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Examples

In this article, the materials of long-term monitoring observations are analyzed, the results of the work
are given below in the text and in Table 1. The groundwater regime was studied in 9 settlements and
the city of Tatarbunary. Groundwater levels were determined in 466 draw-wells and 6 wells. To
reflect the regime of groundwater, the limits of level fluctuations and the area of the negative effect of
water are given.

In the Tatarbunary amalgamated territorial community, the area of settlements, excluding the city of
Tatarbunary, is 2,228.65 hectares, where there are 5,471 houses and structures. Groundwater levels
are in significant intervals - from 1.0m to 22.1m. Flooding processes during the period of work and
analysis of previous years were manifested in four settlements (Borysivka, Nerushai, Novo-
oleksiivka, Strumok). At the same time, the flooded area varies from 10.5 to 56 hectares, which
included 9-65 estates. Potential flooding was observed in seven settlements on an area of 65.8-199.5
hectares, which included 30 to 145 homesteads. Drainage systems, with the exception of the city of
Tatarbunary, are absent within the population centers. The city of Tatarbunary occupies an area of
2,850 hectares, on which there are 7,125 buildings and structures. Groundwater levels are fixed in
intervals - from 2.4m to 18.6m. The processes of potential flooding can be manifested on the area of
28.4 hectares. There is an open drainage system within the settlement, but it is not listed as an
engineering structure in any documents. Currently, most of the network is in a satisfactory condition
(Table 1).

Table 1 Distribution of groundwater areas within the community settlements

Settlement Flooding Potential flooding
ber of Ground- ber of ber of
Settlement Location area, fumoer o water area, fumber o area, fumber o
he estates, level. m he estates, he estates,
pieces § pieces pieces
the valley of the left
Bashtanivka tributary of the 99,65 335 3,4-9,0 0 0 38-61 2-9
Nerushai River
watershed, ancient
Bilolissya terraces of the Sarat 4044 875 3,3-19,8 0 0 0 0
river
Borysivka | | Watershedancient | o0 G 12 |19 23 5 3
terraces of Lake Sasyk ’ ’ ’
watershed, valley in the
Gluboke past of the Adinka river 168,6 371 2,2-19,6 0 0 15 13
Dedjelier | Yaershed valley of )56, ¢ 1251 | 50150 | 0 0 0 0
the Nerushai river
Nerushai watershed, valley of |5, 877 1,560 | 5-10 812 | 1022 | 10-18
the Nerushai river
Noyp- valley of the Kogylnyk 9 36 3.0 0.5 7 0,8- 16
oleksiivka river 2,5
watershed, right bank
Spaske of the Chesma river 170 352 3,0-9,0 0 0 7-40 8-60
trumo. . ,0-10, - - - -
Strumok watershed, Chesma 431 740 1,0-10,0 | 5-27 1-25 10-54 | 1026
river valley
watershed, valley and
Tatarbunary terraces of the Kagach 2850 7125 2,4-18,6 0 0 28,4 0
and Kogylnyk rivers

The analysis of studies of changes in the level of groundwater shows that over a period of more than
30 years of research, the level has decreased on average by 1.3-1.5 m with a variation of values of 0.2-
5.2 m. At the same time, the annual drop in levels, depending on the location and intensity of water
withdrawal, ranges from 0.3m to 3.8m. Currently, the average level of groundwater varies from 1.5 to
11.6 m, while the minimum levels are 1.0-5.0 m, and the maximum - 3.0-22.1 m (Figure 1).
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Figure 1 Average, minimum and maximum groundwater levels within settlements

Manifestations of the harmful effects of water can be manifested in 8 settlements. At the same time,
the area of the harmful effect of water can vary from 1.3 to 81 ha, with average values ranging from
1.9 to 48.5 ha. Thus, the largest area of the harmful effect of water is located in the villages of
Bashtanivka and Strumok (Figure 2).
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Figure 2 Diagram of the manifestation of the maximum harmful effect of water (in hectares)

The conducted analysis makes it possible to track the change in the level of the first aquifers from the
surface within each of the ten settlements of the territorial community and to make forecasts regarding
their further use and preservation. In their previous research, the authors of the article paid attention to
the study of groundwater dynamics, their influence on flooding processes and the use of groundwater
for economic and drinking needs. It was proposed to use GIS technologies to generalize the analysis
of the obtained data. (Miedviedieva et al., 2022). Maps of groundwater level and exposed power were
constructed for the territory of each settlement (Figure 3).

Surface waters, as mentioned above, do not provide an opportunity to provide the population with
drinking water properly and fully. Soil aquifers due to a decrease in the water level due to the loss of
existing sources of power (redistribution of the intensity of rainfall, drying up of the Kagach
Reservoir, reduction of infiltration losses during irrigation, etc.) are most affected.

Conclusion

The conducted studies showed that against the background of climatic and economic changes on
irrigated lands, there is a tendency to decrease the level of groundwater not only in the territories of
irrigated massifs, but also within settlements.

In turn, the lack of sources of high-quality drinking water is explained by the following factors. First,
these are geological factors: high water mineralization; the presence of an excessive content of iron
and other impurities in the volume, which makes the water in the available sources unsuitable for
consumption; scarcity of water - significant limitation of water reserves in sources located in the
immediate vicinity of the place of consumption. Another group includes technogenic factors, such as
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Figure 3 Maps of groundwater level and exposed capacity of aquifers within settlements Bashtanovka
and Bilolissya

water pollution in areas with developed agricultural production. Last but not least, the situation is
influenced by institutional factors, for example, the low efficiency of water treatment facilities -
mostly material-intensive, traditional surface water treatment technologies do not meet modern
requirements for ensuring the proper quality of drinking water. The situation with water supply to the
population has become more complicated due to the implementation of the administrative and
territorial reform. Newly created territorial communities do not accept water supply facilities on the
balance, the process of their transfer and inventory is still ongoing. All this, in turn, affected the
decrease in the level of certification of sources, the coverage of industrial laboratory control, the
implementation of measures to maintain these objects in proper sanitary-technical and sanitary-
hygienic condition.

In order to improve the state of natural waters and increase the amount of water of appropriate quality,
it is necessary to carry out at least annual monitoring and survey of hydrogeological, hydrological and
ecological objects, not only within the boundaries of large cities, but also in the territories of small
settlements. (Matsenko et al.,2011). The proposed approach, namely the analysis and construction of
maps of the groundwater level and the exposed capacity within the settlement, allows the management
of the amalgamated territorial communities to minimize the costs of finding and restoring partial
water supply, thereby reducing socio-economic stress.
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