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перетворює Digitals з просто інструмента для створення карт на гнучку 
платформу, яку можна налаштувати під специфічні потреби проектів. Це сприяє 
підвищенню ефективності геодезичних і землевпорядних робіт, забезпечує 
кращу якість даних та відповідність результатів встановленим стандартам. Отже, 
впровадження та використання внутрішньої мови програмування в Digitals є 
важливим кроком до повної цифрової трансформації робочих процесів у сфері 
земельного адміністрування. 
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GROUNDWATER QUALITY IN COAL MINING AREAS OF 

VOLYN OBLAST: CHALLENGES, GEOLOGICAL 
CONTEXT, AND MONITORING SOLUTIONS 
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Introduction 
Coal mining in Volyn Oblast plays a significant role in the regional economy, 

providing energy resources and employment opportunities. However, this industrial 
activity has a detrimental effect on the quality of groundwater. The extraction and 
processing of coal lead to the release of pollutants, which can infiltrate underground 
aquifers and degrade water quality. 

Minimizing this environmental impact is essential. Effective measures must be 
implemented to reduce contamination risks, including improved waste management 
practices and modernized water protection systems at mining sites. 
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Moreover, continuous monitoring of groundwater quality in coal mining areas is 
critical. Regular assessments allow for early detection of harmful changes and the 
timely implementation of corrective actions. The need to balance economic 
development with environmental protection highlights the relevance and urgency of 
this topic. 

Geological Framework of Volyn Oblast 
Volyn Oblast, located in northwestern Ukraine, possesses a diverse and complex 

geological structure that significantly influences the occurrence, distribution, and 
quality of its groundwater resources. The region is characterized by a sequence of 
aquifers formed during various geological periods, including the Quaternary, Neogene, 
Paleogene, Cretaceous, Jurassic, and Devonian [1, 3, 4, 7, 9]. 

The spatial distribution of groundwater is closely linked to the lithological nature 
of these formations. Shallow Quaternary aquifers are the most accessible and are 
widely used for domestic and municipal water supply. However, due to their shallow 
depth, they are also the most susceptible to pollution. In contrast, deeper aquifers such 
as those of the Paleogene and Cretaceous systems contain more mineralized water, 
often valued for therapeutic use (e.g., chloride-sodium and bicarbonate-chloride-
calcium waters) [9]. 

Formations composed of sands, sandstones, and fractured limestones generally 
exhibit high permeability, supporting efficient water storage and flow. Meanwhile, 
clayey and marl layers act as confining strata, forming artesian conditions and shielding 
deeper aquifers from surface contamination. 

Understanding this geological framework is vital for sustainable groundwater 
management. Over-abstraction or poor planning may lead to aquifer depletion and 
deteriorating water quality, particularly in areas with limited recharge. 

The Necessity of Continuous Monitoring 
Groundwater requires not only one-time research but also continuous monitoring 

to ensure its quality and availability over time. One-off assessments provide only a 
momentary snapshot, whereas long-term observation enables the identification of 
trends, emerging threats, and the evaluation of protection measures’ effectiveness [8]. 

Despite its importance, continuous groundwater monitoring is often hindered by 
high costs. Therefore, developing and applying cost-effective techniques is a key 
priority in sustainable water resource management, especially in economically 
constrained regions like Volyn. 

A Cost-Effective Monitoring Approach 
Given increasing pressure on groundwater resources in Volyn Oblast, a practical 

and affordable monitoring strategy is needed. Based on the findings of Vovk and 
Nedbailo [2, 5], the proposed approach combines basic hydrological observation, 
routine chemical testing, and community involvement. 

It emphasizes simplified indicator-based analysis, focusing on essential 
parameters such as: 

• pH 
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• Total mineralization 
• Nitrate concentration 
• Water hardness 
Instead of full-spectrum laboratory tests during every sampling, these indicators 

are sufficient to detect early signs of contamination and serve as a first line of defense. 
Another critical element is the reuse of existing infrastructure—including 

communal wells, industrial intakes, and old boreholes—for sample collection. This 
eliminates the need for new drilling. Additionally, portable field test kits can be used 
to collect and analyze water data, reducing dependence on expensive laboratory 
procedures. 

Preventive Measures and Practical Benefits 
In addition to direct monitoring, the authors highlight the value of preventive 

strategies that reduce the need for remediation: 
• Implementation of low-water and water-free industrial technologies 
• Promotion of recycled water use 
• Responsible application of fertilizers and pesticides in agriculture 
These efforts not only reduce contamination risk at the source but also lower long-

term monitoring and treatment costs. 
By implementing this model of simplified monitoring supported by rational land 

use practices, Volyn Oblast can maintain effective oversight of its groundwater while 
minimizing financial burden. The approach is scalable and may be adapted for other 
regions with limited resources. 

Limitations and Complementary Use 
It is important to note that this low-cost monitoring method is not a substitute for 

traditional water quality assessments. Full laboratory-based chemical analyses remain 
essential, especially when specific pollutants are suspected. The simplified method is 
best suited for relatively clean areas where contamination risks are low. Alternatively, 
the methodologies described in [6] should be applied. 

In cases where significant changes in indicator parameters are detected, 
comprehensive chemical testing must be conducted immediately to confirm and 
evaluate potential threats. This two-tiered approach balances affordability with 
scientific rigor. 

Conclusions 
Coal mining and geological complexity significantly shape the groundwater 

situation in Volyn Oblast. Effective groundwater management in this region demands 
both detailed knowledge of the geological framework and a cost-efficient monitoring 
system. 

By combining simplified monitoring techniques with strategic prevention and 
careful resource use, local authorities and communities can ensure safe and sustainable 
groundwater for present and future generations. The model proposed by Vovk et al. 
offers a practical path forward for regions seeking to protect vital water resources under 
economic constraints. 
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	Introduction. Black metal is one of the subgenres of extreme metal, characterized by a special atmosphere, radical ideology, raw sound and recognizable aesthetics. It was born in the 1980s, and reached its true development in the 1990s. Today, this di...
	The logo of the combined type of black metal groups is characterized by the use of various symbolic graphic elements:
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	- archaic or gothic elements: stylized gothic fonts (Fig. 10, Fig. 11), old Slavonic symbols (Fig. 6, Fig. 8), Latin or Scandinavian inscriptions.
	The visual style of black metal bands is mainly aimed at making the band look like something superhuman, inanimate, out-of-the-world. Often bands of this musical direction deliberately avoid clear, beautiful design, choosing instead "ugliness", random...
	МОРФО-ФІЗІОЛОГІЧНІ ЗМІНИ КРОВІ ПТАХІВ І ССАВЦІВ ПІД ЧАС ДЕЯКИХ ХВОРОБ
	Анотація.У даній роботі представлено результати тестування фулерену С₆₀ як антиоксиданта для біодизельних палив за допомогою метилолеатної кінетичної моделі.
	Результати та обговорення. На рис. 1 показано залежність швидкості окиснення метилолеату та параметра F = W₀/W – W/W₀ від концентрації фулерену [С₆₀]. Встановлено, що початкова швидкість окиснення обернено пропорційна концентрації С₆₀ та прямо пропорц...
	Висновки. Отримані результати підтверджують перспективність застосування фулеренів як стабілізаторів радикально-ланцюгового окиснення біопалив та біоолив.
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	Research on the effectiveness of classifying the remains of destroyed buildings using MobileNetV3 neural network architecture
	ETHICAL CHALLENGES OF INTERVIEWING IN THE CONTEXT OF A FULL-SCALE INVASION OF UKRAINE
	Introduction. Conducting interviews during a full-scale invasion is a complex task that requires journalists to combine professional skills with a deep understanding of ethical principles. Conversations with military personnel, veterans, civilians who...
	Aim. The purpose of this study is to analyze the ethical principles, challenges, and recommendations for conducting interviews in wartime, with a focus on handling traumatic topics such as loss, injury, or captivity. The research aims to identify stra...
	Materials and Methods. The study is based on a qualitative analysis of insights from experienced journalists working in the context of a full-scale invasion, particularly those covering the activities of the Ukrainian Armed Forces or interviewing civi...
	Results and Discussion. In the context of a full-scale invasion, journalistic work covering the war demands strict adherence to ethical principles, with truthfulness, accuracy, and respect for interviewees being paramount. A crucial aspect of journali...
	Conclusions.Conducting interviews in the context of a full-scale invasion requires journalists to strictly adhere to ethical principles, including truthfulness, respect for interviewees, and the prevention of re-traumatization. Building trust is the f...
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	здобувачка вищої освіти
	Кафедра соціології та соціальної роботи
	ДВНЗ «Приазовський державний технічний університет»
	Анотація. У статті розглядається стан соціально-правового консультування осіб з інвалідністю, які є засновниками фізичних осіб-підприємців (ФОП) в Україні. Описано нормативно-правові акти, що регулюють процес консультування, а також основні напрями та...
	Введення. В Україні питання консультування осіб з інвалідністю, які є засновниками ФОП, базується на значному переліку нормативно-правових актів. Законодавчі та регуляторні положення визначають процедуру отримання консультацій, а також особливості соц...
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