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SUMMARY 

The study of an aquifer, which is currently used for drinking and technical water supply 
within Katanske village, was carried out. In the framework of the study, a set of field, 
laboratory and office studies was carried out. The main focus was given to the results of 
chemical analysis of water samples collected in the field and hydrogeological modeling. 
Based on the obtained results of the study, the main source of threat to the quality of local 
groundwater was identified and solutions aimed to mitigate environmental and, partially, 
social risks were suggested. 
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Introduction 
Katanske village is located in Sumy region and is a part of the Kyrykivka territorial community near 
the border with russia. Since the outbreak of full-scale war in 2022, the local community has regularly 
suffered from the consequences of hostilities, in particular, from frequent power outages. The current 
state of affairs makes it impossible to use deep wells sustainably in order to provide households with 
drinking water and water supply in general. Given the urgent need to resolve the abovementioned 
problem, the focus of the local population within the study area has shifted to the exploitation of water 
coming from the first aquifer below the surface, which remains accessible through numerous draw 
wells (Mandryk et al., 2005, pp. 94-103). 
Although this approach solves the problem of community's water supply, it is accompanied by certain 
risks, both environmental and social ones. The reason for concern about the safety of groundwater use 
is the documented evidence of fertilizers and pesticides being stored within the study area in the past. 
The liquidation of storage facility where they were deposited has happened relatively recently and was 
accompanied by the removal of most hazardous substances. However, their residues were buried in the 
upper soil layers. This fact calls for a detailed study of groundwater conditions to obtain convincing 
evidence of the safety regarding its use as drinking water. The corresponding studies were carried out 
by the authors through the implementation of a set of field, laboratory and office works, in the frames 
of which the main focus was given to the results of chemical analysis of water samples collected in the 
field and hydrogeological modeling. 
 
Theory 
The study area is located within the Poltava Lowland Plain, which was formed as a result of stratified 
accumulation processes on Paleogene and Neogene rocks. Katanske village is located on the left bank 
of the Vorsklytsia River, on the northern edge of the Dnipro-Donetsk depression, which at the same 
time is the southern slope of the Voronezh Anteclise and a part of the Dnipro graben. The first aquifer 
from the surface (unconfined), which is currently used by the local population for water supply and is 
the object of the current study, is associated with Quaternary and, in rare cases, Neogene and Upper 
Paleogene sediments (Zelenina & Chomko, 2023, p. 14). 
The research work was carried out at 11 observation points (draw wells), each of which was used to 
measure groundwater levels and collect water samples for chemical analysis (in accordance with 
DSTU ISO 5667-18:2007). The last one was carried out at the laboratory of Institute of Geological 
Science of Ukraine National Science Academy. The obtained results were processed and interpreted 
using a specialized program Golden Software Surfer. 
All mentioned above was being implemented on a regular basis, which to a large extent was caused  
by the results of a number of interviews with witnesses of the fertilizer and pesticide storage facility's 
liquidation. Naturally, the continued relevance of the safety issue is directly related to the types of 
hazardous substances, namely: gronazan, acetochlor, and dichlorodiphenyltrichloromethylmethane 
(abbreviated as DDT). The listed pesticides have the ability to remain in all components of the 
environment for a long time, dissolving in water or accumulating in plants, significantly affecting the 
human organism in case of direct ingestion through plant food and water consumption. Considering 
this, in frames of the study, significant attention was paid to observation point 14, which was located 
in the immediate vicinity to the former location of the storage facility and the actual place of the 
fertilizer and pesticide residues' burial. 
 
Results 
According to the collected data regarding the groundwater levels as of December 2024, a water table 
contour map of the area was created, which included data on surface water bodies and excluded areas 
that do not represent interest for water management planning. The established fluctuations of absolute 
water levels vary between 107-113 m. The highest water levels are recorded in the eastern part of 
Katanske village (Fig. 1). 
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Figure 1 Water table 
contour map of Katanske 
village area (dated 
December 2024). 

Taking into account the location of the liquidated fertilizer and pesticide storage facility, a more 
detailed study of the geomorphological features of the area near the 14th observation point was carried 
out. Regarding the site of its location, a schematic model and a geological section along the I-I line 
(which is passing through the specified point) were created using the Golden Software Surfer program. 
According to the displayed model and cross-section (Fig. 2), the stratum consists of sandy loam, 
coarse sand, fine sand and loam. Based on the cross-section, it can also be concluded that the spread of 
pollutants that remained within the area after the liquidation of storage facility will occur downstream, 
threatening those water intake points that will be along this way. 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2 Schematic relief 
model and geological section 
along the I-I line 

 

To confirm or refute this theory, a mineralization map was created regarding the study area (Fig. 3) 
(the mineralization characteristic was chosen because it serves as a summary indicator of the 
groundwater chemical composition).  
According to the analysis's results, changes in the mineralization index vary from 200 to 3000 
mg/dm3. It is noted that the highest values of mineralization are recorded at observation point 14, 
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which can serve as an obvious confirmation of the impact on the studied groundwater condition state 
of fertilizers and pesticides that were were buried here and were lost during the removal (Potapenko, 
2013, pp. 233-237). 

 
Figure 3 Mineralization map of Katanske village area. 
 
In order to specify the directions of possible contamination spread, a groundwater flow direction map 
was created (Fig. 4). 

 
Figure 4 Groundwater flow direction map. 
 
In the process of map interpretation, it becomes evident that groundwater moves from point 14 
towards lower areas, namely in the southwestern and southern directions. Thus, water intakes at 
observation points 7 and 19 are in the zone of primary risk. Concretization of groundwater current 
state at these points did not reveal any obvious exceedances of MPCs by the containing components. 
However, comparing their levels with the chemical analysis data obtained from other observation 
points, significantly increased values of total mineralization are noted, which confirms the existence of 
not critical yet, but still noticeable changes in the state of groundwater, which may reach unacceptable 
values in the nearest future. 
After evaluating the state of local groundwater and identifying existing threats, a number of potential 
solutions were suggested (Fig. 5) that could help to maintain the current state of environment at an 
acceptable qualitative level and to minimize the threat of pollution spread with subsequent negative 
impact on the health of the local residents. 
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The suggested options 
make it possible, 
depending on funding, to 
either limit ourselves 
with monitoring studies 
(the minimum option) or 
to implement the full-
scale water treatment of 
the aquifer (closest to 
the day-surface), within 
the area of the above-
mentioned 
contamination's spread. 
The second option 
seems to be more 
effective, as the 
investment needs for its 
implementation are still 
incomparably lower than 
changing governance 
approaches to mitigate 
the problem of providing 
the population with 
uninterrupted access to 
resources from deeper 
aquifers. 

 
Figure 5 Decision tree aimed at mitigating environmental risks. 

 
Conclusions 
Based on the results of the conducted research, it was established that the groundwater aquifer within 
the Katanske village is locally contaminated. Currently, it is not recommended to realise the 
withdrawal from the areas located in the immediate vicinity of observation point 14, which is 
identified as the main hotspot of hazard, and points 7 and 14, where the water quality characteristics 
are gradually deteriorating. Subsequently, ensuring a safe water supply will depend on the adopted 
management decisions and the economic capacity of the community. 
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