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The Siverskyi Donets River is a critically important source of water supply for 

such a water-scarce region as the Donetsk Oblast, where water availability is three 
times lower than the average for Ukraine. The extremely high level of industrialisation 
in the region, particularly due to mining and heavy industry enterprises, has historically 
meant that it is under constant significant anthropogenic pressure. Human-induced 
impact posed a threat to the ecological and chemical state of water sources, resulting 
in pollution by organic substances (mainly as a result of wastewater discharge), 
biogenic substances (mainly as a result of agricultural activities and wastewater 
discharge), as well as other hazardous substances as a result of industrial activities and 
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mineral extraction. However, the ongoing military aggression has caused a number of 
factors that have negatively affected the condition of the river and the quality of the 
water obtained from it. Among them, the most acute are silting, contamination with 
heavy metal ions and toxic organic substances, as well as the destruction of 
infrastructure, including both sewage treatment and water supply facilities and 
industrial facilities, which is already causing pollution from mine water and water from 
tailings storage facilities, i.e. natural or artificially created reservoirs of liquid multi-
tonne waste from various industries in the natural environment [1]. Unfortunately, with 
the start of full-scale invasion of Ukraine, some of the planned projects to address the 
issue of tailings ponds were never implemented because most of the hazardous tailings 
pond operators were located in the combat zone or in temporarily occupied territory. 

Assessing pollution dynamics is extremely important for evaluating water quality 
and for effective water treatment, which, in turn, is necessary to ensure high-quality 
water supply to the population. 

The availability and accessibility of clean water play a crucial role in ensuring 
public health, i.e., they protect against possible epidemics of bacterial and viral 
aetiology, as well as poisoning by toxic chemical compounds [2]. Accordingly, the 
scale of destruction caused by hostilities poses a threat to the life and health of the 
entire population of the region. 

Therefore, an important step in determining ways to restore and ensure the 
sustainability of this extremely important ecological system was the scientific and 
practical conference 'Siverskyi Donets: Resilience to Challenges, Prospects and Ways 
of Restoration,' which was held in Sloviansk on 23 September 2025. The problems of 
restoring the Siverskyi Donets and nature-oriented solutions for the protection and 
conservation of aquatic ecosystems are considered in the context of Ukraine's European 
integration commitments, which are not limited to technical solutions but are among 
our country's strategic priorities. 

Research objective: to analyse data provided by the municipal enterprise 
'Slovmiskvodokanal' and the Siversko-Donetsk Basin Water Resources 
Administration, determining the dynamics of key hygienic indicators of drinking water 
quality during different phases of the war and before its start. To evaluate and quantify 
the range of health threats that local populations might face due to the compromised 
quality of their drinking water, arising from the contamination of drinking water caused 
by the destruction of infrastructure and industrial facilities. 

Materials and methods: systematic review of scientific literature on the subject, 
conducted using the PubMed and Trip Medical Database search engines; review of 
data provided by the 'Slovmiskvodokanal' municipal enterprise and the Siversko-
Donetsk Basin Water Resources Administration. 

Results. The quality of drinking water in Ukraine is regulated by DSanPiN 2.2.4-
171-10 'Hygienic requirements for drinking water intended for human consumption' 
and, as of today, DSanPiN 'Safety indicators and selected indicators of drinking water 
quality in conditions of martial law and other emergencies' [3, 4]. It was these standards 
that were used to compare the indicators. The overall strategy for water resource 
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management in the region is set out in the Siverskyi Donets River Basin Management 
Plan [5]. 

Monitoring the quality of water resources in combat zones and frontline territories 
is critical for assessing environmental safety [6]. The laboratory of the Siverskyi 
Donets Basin Water Resources Administration, whose results we used for our 
assessment, carries out systematic and multi-stage production and laboratory control 
of water quality for the city of Sloviansk. Water samples for analysis are taken at eight 
points, starting from the source, i.e. the Siverskyi Donets River itself, at the 'Mayakі' 
water intake point, and ending with water samples taken from the distribution network.  

Data for 2010-2024 and the first half of 2025 were analysed, and average values 
and average deviations from normal limits were determined [7]. An analysis of the 
average annual river water indicators at the Mayaki water intake point revealed that the 
water quality of the Siverskyi Donets River had chronically exceeded the 
mineralisation indicator even before the full-scale invasion of 2022, particularly in 
terms of hardness. The average value bordered on the MPC (≤ 7.0 mmol/dm³) almost 
every year. This confirms that the source is constantly exposed to pollution caused by 
the level of industrialisation in the region. Thus, between 2010 and 2014, the total 
hardness of the water averaged 7.06 mmol/dm³. The military conflict since 2014 has 
significantly exacerbated this problem. The most significant increase in mineralisation 
occurred after 2022, which is a direct consequence of military action. It should be noted 
that from June to September 2022, water intake was suspended due to the war. This is 
the only episode of laboratory shutdown that occurred during the period since the start 
of the full-scale invasion and during the entire review period in general, despite the 
existing losses. In 2022, the total hardness index was 7.3 mmol/dm³, in 2023 it 
increased significantly (to 8.01 mmol/dm³), and in 2024 it was 7.83 mmol/dm³. This 
confirms a steady trend towards increased mineralisation of river water during the 
unfolding of full-scale hostilities.  

In addition to the total hardness indicator, an increase in the level of sulphates was 
also observed. Before the full-scale invasion, no exceedances of this indicator were 
recorded. In 2022, the average annual value of sulphates in drinking water reservoirs 
was 211.1625 mg/dm³ (which corresponds to the norm). However, in 2023, the average 
annual sulphate value reached 264.6 mg/dm³, which exceeds the MPC (≤ 250 mg/dm³). 
In 2024, the indicator was 268.8 mg/dm³. This is the highest figure for the entire period 
from 2010 to 2024 – pollution increased sharply during the active phase of the war. For 
comparison, in 2021, the average sulphate level was 211.54 mg/dm³. It is also worth 
noting that from January to June 2025, the level reached 266.7 mg/dm³. There was also 
a noticeable increase in ammonium concentration, indicating increased pollution of the 
river with organic substances and untreated wastewater, probably caused by the 
destruction of sewage and treatment facilities.  

Also, according to the results of surface water monitoring by the Siversko-
Donetsk Basin Water Resources Administration, in November 2025, excessive levels 
of cadmium (1.632–1.637 mcg/dm³ against a norm of 1.5 mcg/dm³), lead (14.21–
14.692 mg/dm³ against a norm of 14.0 mg/dm³), strontium (2.213–2.631 mg/dm³ 
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against a norm of 2.1 mg/dm³), manganese (0.142 mg/dm³ against a norm of 0.01 
mg/dm³) [8]. 

Key indicators of organic water pollution also exceeded the norms. For BOD 
(biological oxygen demand) at a norm of 3 mgO2/dm³, fluctuations were within the 
range of 3.16 – 3.56 mgO2/dm³, for COD (chemical oxygen demand) – 16.2 – 22 mg 
O/dm³ at a norm of 15 mg O/dm³. The results obtained indicate a moderately elevated 
level of organic water pollution. Exceeding the BOD standards indicates the presence 
of a significant amount of biodegradable organic substances, which causes more 
intensive consumption of dissolved oxygen by microorganisms and can lead to oxygen 
depletion in the water body. The COD exceedance is more significant (up to 47% of 
the norm), indicating the presence of both biologically oxidisable and persistent 
organic pollutants. This situation may be caused by the discharge of inadequately 
treated wastewater and the washing away of organic substances from adjacent areas. 
Cumulatively, this can create potential risks to water safety. 

After analysing the data obtained and scientific publications, we note that 
prolonged consumption of hard water is a risk factor for the development of chronic 
rheumatic heart disease, as well as the formation of kidney stones due to excess salts. 
The high mineral content in water contributes to changes in the chemical balance of 
urine, which creates conditions for the crystallisation of salts and the formation of 
kidney stones. Not all studies confirm a direct cause-and-effect relationship, but 
experts still advise people with a genetic predisposition to urolithiasis to pay attention 
to the mineralisation level of drinking water [9]. In addition to kidney pathologies, 
scientific works focus on metabolic changes caused by an imbalance of trace elements. 
Although calcium and magnesium are essential for the cardiovascular system, their 
extremely high concentration may correlate with the risk of vascular calcification in 
vulnerable populations. Several health risk studies have shown that drinking water with 
an abnormal mineral balance over a long period can trigger systemic oxidative stress 
[10, 11]. We also need to consider how hard water affects the digestive system – too 
many salts can irritate the gut lining and make it harder for the body to absorb nutrients. 
In addition to internal effects, experts emphasise the external impact of hard water on 
the condition of the skin. Regular hygienic contact with such water destroys the skin's 
natural lipid barrier, causing dryness and irritation. This creates a favourable 
environment for the development of atopic dermatitis, eczema and other inflammatory 
skin diseases, especially in young children [12]. Scientists are also concerned about the 
possible link between water quality and the functioning of the endocrine system, 
particularly the thyroid gland [13]. Long-term consumption of hard water also has a 
negative effect on the joints, increasing the risk of developing gout [14]. Increased 
sulphate levels can cause gastrointestinal disorders, including diarrhoea and chronic 
irritation of the mucous membrane [15]. In addition, significant damage can lead to 
increased nitrate content, which is a direct threat to the development of 
methaemoglobinaemia, thyroid hypertrophy, and potential carcinogenic effects due to 
the formation of N-nitroso compounds. Genetic predisposition and overall immune 
status play a key role in determining the severity of negative consequences for a 
particular individual. 
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Conclusions. The military aggression that has been ongoing since 2014 and became 
full-scale in February 2022 has significantly exacerbated the existing environmental 
problem. Today, the state of the Siverskyi Donets River is threatened by significant 
pollution, which poses risks to the life and health of the entire population of the region. 

Until 2022, hardness and sulphate levels were occasionally exceeded, but since 
2023 there has been a significant jump in concentrations exceeding the MPC (hardness 
up to 8.1 mmol/dm³ and sulphates up to 268.8 mg/dm³), which is a direct consequence 
of the destruction of infrastructure, flooding of mines and the ingress of highly 
mineralised mine water into the water. 

In connection with the threatening situation in eastern Ukraine, two priority areas 
for further support of surface water resource management in the short term can be 
identified. Firstly, this involves strengthening the network of water quality monitoring 
stations at water bodies, including the development and expansion of the monitoring 
programme to take account of the specific situation in the region.  

Another important area is the continuation of the analysis of possible sources and 
consequences of man-made accidents 'in advance' from the point of view of the state 
of surface waters, including as sources of drinking water supply, and participation in 
the preparation and provision of a system of measures for rapid response to them.  

Modern risk assessment methods described in the sources allow us to conclude 
that it is necessary to carefully monitor water parameters at the level of local 
communities [16, 17]. A draft management plan for the Don River basin, of which the 
Siverskyi Donets River is a right tributary, has already been approved. According to 
this plan, experts must reduce pollution levels in water bodies, restore the hydrological 
regime, prevent the depletion of groundwater, and eliminate the negative effects of 
military action. The plan is designed for six years, starting from the current one [18]. 

Thus, understanding the complex mechanisms of the impact of mineralised water 
allows us to develop effective measures to prevent many chronic diseases. Preserving 
public health requires an integrated approach that combines environmental monitoring 
and personal water consumption culture. 
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Актуальність: Аномалія Ебштейна є доволі рідкісною вадою серця, що 
виникає у 1,2-5 на 100 000 живонароджених [1]. Вона характеризується ураженням 
трикуспідального клапана, при якому септальна і часто задня стулки зміщені в 
правий шлуночок, а передня стулка зазвичай деформована, збільшена в розмірах і 
аномально зрощена з вільною стінкою правого шлуночка [2]. Через одночасне 
поєднання рідкісності вади та її важкості, непередбачуваності перебігу та значної 
варіабельності її клінічних проявів, виникає потреба в уточненні предикторів 
несприятливих наслідків, щоб забезпечити своєчасне стратифікування ризику та 
обґрунтований вибір індивідуального підбору лікування. 

Мета: Дослідити особливості перебігу, смертність та її предиктори при 
аномалії Ебштейна у пацієнтів педіатричного віку. 

Матеріали та методи: Було проведено аналіз іноземної наукової літератури, 
присвяченої перебігу, смертності та її предикторам при аномалії Ебштейна у 
дітей. Пошук джерел здійснювався у провідних наукометричних базах даних, 
зокрема PubMed, Google Scholar. 

Результати: Перебіг аномалії Ебштейна значно варіюється, оскільки це 
залежить від віку, коли було встановлено діагноз, тяжкості анатомічних та 
гемодинамічних змін, ступеня шунтування крові справа-наліво на рівні 
передсердь та асоціацією з іншими вадами [3, 4]. Якщо казати про кореляцію між 
віком та тяжкістю патології, то чим раніше з'являються симптоми, тим важчим, 
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