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SUMMARY

As a result of the military actions, the population of the Pokrovsky district was left without a
centralized supply of drinking water. An alternative water supply method currently being
implemented involved the use of groundwater from the "Centralna" mine in the city of
Myrnohrad. Groundwater was purified from suspended matter and disinfected from bacteria
using sodium hypochlorite. The technology did not include purification of groundwater from
chemicals. The purpose of this study is to monitor the quality of groundwater from the
"Centralna" mine in the city of Myrnohrad. The investigations of groundwater samples before
and after purification were carried out in the "Laboratory of Chemical and Veterinary
Investigation Office"” (CVUA) Stuttgart, Germany. The studies were conducted on 130
parameters in accordance with European water quality standards. It was established that the
following standard parameters were exceeded: sodium, chlorides, sulphates, and hardness
salts. At the same time, an excess of water colourability was detected. The excess of
standards for these parameters ranged from 7 to 312%. Chemicals such as Acesulfame-K
(E950), Cyclamate (E952) and Trifluoroacetic Acid have been found in mine water. This
water can be used very limitedly as technical water in emergency conditions of military
operations.
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Introduction

Climate change, reduction of fresh water reserves, ecological disasters lead to a sharp reduction of
drinking water reserves. The use of groundwater from mines is an alternative source of water supply
for the population and industrial consumption, especially for countries and regions experiencing a
shortage of drinking water (Ciernn et al, 2024). There are various technological schemes for the
accumulation and storage of groundwater in underground reservoirs with purification for final
consumption, including as drinking water (Guo et al, 2023). In recent years, due to russian
aggression, groundwater from coal mines has become a strategic, and in some cases the only, source
of water for the population of the eastern part of the Donetsk region (Donbas environment, 2021).

Since 2014, the main source of drinking water in Pokrovsk District of the Donetsk region has been the
Karliv Reservoir (Zbykovskyy et al., 2024). However, due to the destruction of the dam during
military operations, water losses from the reservoir were 9.85 million cubic meters. As a result, the
population of the Pokrovsk District was left without a centralized water supply. In order to provide the
population of the Pokrovsk District with water, a decision was made to switch to a backup water
supply using groundwater from the "Centralna" coal mine, which is located in the city of Myrnohrad
(Fig. 1). At the first stage, the pumping station provided groundwater supply in the volume of 25-30
cubic meters per hour. The technological installation was designed to provide the population with
only technical water. The daily productivity of this installation was 12 thousand cubic meters of
water, which is two times less than the needs of two cities: Pokrovsk and Myrnohrad.
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Groundwater was collected from two mine horizons: 300 and 600 m. The water entered the catchment
area at the 300 m horizon and was then supplied to the surface into open pools. Groundwater was
purified from suspended matter and disinfected from bacteria using sodium hypochlorite. The
technology did not include purification of groundwater from chemicals.

The purpose of this study is to monitor the quality of groundwater from the "Centralna" mine in the
city of Myrnohrad, which is used as a backup water supply for the population of the Pokrovsk District
of the Donetsk Region.

Method

This article is based on the data obtained as a result of the analysis of groundwater quality parameters
from the "Centralna" mine, located in the city of Myrnohrad, Donetsk region. The investigations of
groundwater samples before and after purification were carried out in the "Laboratory of Chemical
and Veterinary Investigation Office" (CVUA) Stuttgart, Germany. The content of chemicals and other
substances in groundwater was determined by the methods given in Table 1.

XVIII International Scientific Conference “Monitoring of Geological Processes
and Ecological Condition of the Environment”




EAGE

Table 1 Laboratory methods used to determine chemicals and other substances in groundwater.

Groups of parameters Number of Research method/equipment
parameters
Physical and physico-chemical 16 Photometry, Electrometry; lon Chromatography (IC) with
parameters Conductivity Detection
Chemical elements: B, Al, Cr, Mn,
Fe, Ni, Cu, Zn, As, Se, Cd, Sb, Ba, 17 Inductively Coupled Plasma Mass Spectrometry, ICP-MS
Ti, Pb, U, V
q | Atomic Fluorescence Spectroscopy (AFS) and the Cold Vapor
£ (Kaltdampf in German) technique, AFS-Kaltdampf
Pesticide 40 High-Performance Liquid Chromatography (HPLC) coupled with
Tandem Mass Spectrometry (MS/MS), HPLC-MS/MS
Non-relevant pesticide metabolites, 29 High-Performance Liquid Chromatography (HPLC) coupled with
degradation and reaction products Tandem Mass Spectrometry (MS/MS), HPLC-MS/MS
e High-Performance Liquid Chromatography (HPLC) coupled with
Attificial t
HHicial sweeteners 3 Tandem Mass Spectrometry (MS/MS), HPLC-MS/MS
Drugs and drug degradation 9 High-Performance Liquid Chromatography (HPLC) coupled with
products* Tandem Mass Spectrometry (MS/MS), HPLC-MS/MS

Gas Chromatography-Mass Spectrometry (GC/MS) with Acetonitrile
Xenobiotic screening 1 Extract, Liquid Injection; Liquid Chromatography (LC) and Orbitrap
Mass Spectrometry (MS), LC/Orbitrap-MS

Per- and polyfluorinated alkyl Ion Chromatography coupled with tandem Mass Spectrometry, IC-

substances (PFAS) MS/MS, Direct measurement

High-Performance Liquid Chromatography (HPLC) coupled with
Other industrial chemicals 3 Tandem Mass Spectrometry (MS/MS), HPLC-MS/MS, Direct

measurement

High-Performance Liquid Chromatography (HPLC) coupled with
Other parameters 3 Tandem Mass Spectrometry (MS/MS), HPLC-MS/MS
Radioactive isotopes 7 Gamma Spectrometry

* In accordance with the German Standard "Water quality - Determination of dissolved fraction of selected active
pharmaceutical ingredients, transformation products and other organic substances in water and treated wastewater"”

Results

Mining and geological conditions and the tectonic structure of mine workings, as well as climatic
conditions, determine the chemical composition and characteristics of mine waters [Vergelska and
Verkhovtsev, 2023]. Groundwater from coal deposits, penetrating into mine workings, interacts with
rocks, metal fasteners and equipment (Bondarenko et al., 2024). As a result, the composition of
groundwater and its filtration properties change, which subsequently determine the technological
capabilities of groundwater treatment. In the Pokrovsk coal mining region, groundwater is located
close to the surface, which also significantly affects its composition. A significant contribution to the
pollution of groundwater and surface areas of the Pokrovsk District is made by the results of the
economic activities of numerous industrial enterprises, primarily mining and metallurgical plants,
storage facilities of industrial and household waste, mineral fertilizers and pesticides, wastewater from
livestock farms [Starovoit, 2021].

The study of groundwater in the "Centralna" mine before and after treatment was carried out
according to 12 groups of parameters. The total number of studied parameters was 130. This study is
unique in the number of quality parameters of groundwater from a coal mine in Ukraine. It is
especially necessary to highlight such groups of parameters that have never been studied in Ukraine
and are not provided for by the Ukrainian standard for the quality of drinking water [DSTU, 2014].
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These include non-relevant pesticide metabolites, degradation and reaction products; artificial
sweeteners; drugs and drug degradation products; xenobiotics; per- and polyfluorinated alkyl
substances (PFAS) and other chemicals of industrial origin.

Drinking water samples were analysed chemically and analytically. The parameters were determined
in accordance with European water quality standards adapted in Germany, as well as standards for
determining individual water quality parameters. Research methods and assessment of water quality
parameters differ in Germany and Ukraine. For example, German standards do not include such
parameters as total mineralization and total hardness. Instead, they define electrical conductivity,
which characterizes the total amount of chemical compounds dissolved in water.

Water treatment of mine water had almost no effect on its quality. The sulphate content before/after
purification was 1030/1020 mg/l (standard — 200 mg/l), chlorides — 267/269 mg/l (standard — 250
mg/l), sodium content — 620/615 mg/l (standard — 200 mg/l), electrical conductivity — 3610/3630
uS/cm (standard — 2790 uS/cm), spectral absorption coefficient at 436 nm — 0.96/1.42 1/m (standard
— 0.5 1/m). The excess of standards for these parameters ranged from 7 to 312% (Fig. 2).
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There was a deterioration in water quality in some parameters, and a significant deterioration in the
colourability parameter. The presence of some unacceptable chemicals in the drinking water was
established. These are artificial sweeteners: Acesulfame-K (E950) — 0.097 pg/l and Cyclamate (E952)
— 0.025 pg/l, as well as Trifluoroacetic Acid — 0.136/0.125 ug/l. However, while Acesulfame-K is
considered safe for humans in limited doses, Cyclamate is prohibited for use in the US food industry,
as it can contribute to the development of cancer. Trifluoroacetic Acid is widely used in the chemical
industry as a protein solvent and chemical reagent, does not linger in the soil, and is highly soluble in
water. Therefore, its detection in groundwater in a region with a developed chemical industry is not
unusual. These studies did not reveal any other excesses of quality standards in mine water. However,
it is necessary to take into account the long period of time between sampling, transportation and
analysis. This fact can have a significant impact on the final results of the analysis, for example on the
iron content in water (Zbykovskyy et al., 2025). The presence of high hardness of groundwater did not
allow measuring the level of radioactive substances. However, studies of radiation levels in coal
mines indicate the presence of radium in mine water (Wysocka et al., 2019; McDevitt et al., 2024).

Conclusions
The results of the groundwater quality study allow us to conclude that it is unacceptable to use the

water from the "Centralna" mine as drinking water without preliminary deep purification from
contaminants: sodium, chlorides, sulphates, and hardness salts. Chemicals such as Acesulfame-K
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(E950), Cyclamate (E-952) and Trifluoroacetic Acid have been found in mine water. Their content in
drinking water is not regulated by standards, because they should not be there. The groundwater from
the "Centralna" mine, which was supplied to the water supply system of the cities of Myrmohrad and
Pokrovsk, does not meet the requirements of both Ukrainian and European water quality standards in
5 quality parameters. This water can be used very limitedly as technical water in emergency
conditions of military operations.

Acknowledgements

This publication of research results was supported by the German Academic Exchange Service
(DAAD) under the Program "Ukraine digital: Ensuring academic success in times of crisis" (2025) in
partnership with the University of Stuttgart. The authors express their sincere gratitude to the
University of Stuttgart and the "Laboratory of Chemical and Veterinary Investigation Office"
(CVUA) Stuttgart, Germany for support in conducting research.

References

Bondarenko, V., Kovalevska, 1., Saliciev, 1., Chervatiuk, V., Malashkevych, D. (2024). Ensuring
sustainable development through analysing and assessing mine water characteristics as source of
water supply and obtaining valuable substances from desalination waste. Scientific bulletin of
Donetsk  National Technical University, 1(12), 43-58. (in Ukrainian).
https://doi.org/10.31474/2415-7902-2024-1-12-43-58

Cien, D., d’Obyrn, K., Starczewska, M., Sowizdzal, A., Motyka, J., & Sracek, O. (2024). Coal Mine
Drainage as a Source of Drinking and Industrial Water - The Upper Silesian Coal Basin, Poland.
Energies, 17(5), 1175. https://doi.org/10.3390/en17051175

Donbas environment: invisible front. (2021). Report by Truth Hounds. https://truth-
hounds.org/en/donbas-environment-invisible-front/

DSTU 7525-2014. (2014). Drinking water. Quality control requirements and methods. State
Consumer Standard. (in Ukrainian). http://iccwc.org.ua/docs/dstu_7525 2014.pdf

Guo, Y., Li, G., Wang, L., Zhang, Z. (2023). Hydrochemical Characteristics of Mine Water and Their
Significance for the Site Selection of an Underground Reservoir in the Shendong Coal Mining
Area. Water. 15(6), 1038. https://doi.org/10.3390/w15061038

McDevitt, B., Cravotta, C.A., McAleer, R.J., Jackson, J.C., Jubb, A.M., Jolly, G.D., Hedin, B.C.,
Warner, N.R. (2024). Evaluation of coal mine drainage and associated precipitates for radium
and rare earth element concentrations. [International Journal of Coal Geology, 289.
https://doi.org/10.1016/j.coal.2024.104547

Starovoit, A.G., Zbykovskyy, Y.I., Shvets, [.B. (2021). Environmental and economic assessment of
reagent treatment for wastewater used in coke quenching. Coke and Chemistry, 64 (11), 532—
535. https://doi.org/10.3103/s1068364x21110077

Vergelska, V., Verkhovtsev, V. (2023). Analysis of the hydrochemical composition of mine waters of
the Krasnoarmiysk coalmining District of Donbas. Geochemistry of Technogenesis, 9, 26-30.
https://doi.org/10.32782/geotech2023.37.04

Wysocka, M., Chatupnik, S., Chmielewska, 1., Janson, E., Radziejowski, W., Samolej, K. (2019).
Natural Radioactivity in Polish Coal Mines: An Attempt to Assess the Trend of Radium Release
into the Environment. Mine Water and the Environment, 38, 581-589.
https://doi.org/10.1007/s10230-019-00626-0

Zbykovskyy, Y., Shvets, 1., Kaulin, V., Shvets, 1. (2024). Stabilization of iron content in drinking
water after sampling — study of tap water in Donetsk region, Ukraine. Ecological Engineering &
Environmental Technology, 25(12), 269-277. https://doi:10.12912/27197050/194839

Zbykovskyy, Y., Turchanina, O., Shvets, 1., Pinho, H., Shvets, 1., Kaulin, V. (2025). Modelling of iron
concentration changes in tap water after sampling. Ecological Engineering & Environmental
Technology, 26(4), 180-189. https://doi.org/10.12912/27197050/200359

XVIII International Scientific Conference “Monitoring of Geological Processes
and Ecological Condition of the Environment”

14-17 April 2025, Kyiv, Ukraine



https://doi.org/10.31474/2415-7902-2024-1-12-43-58
https://doi.org/10.3390/en17051175
https://truth-hounds.org/en/donbas-environment-invisible-front/
https://truth-hounds.org/en/donbas-environment-invisible-front/
http://iccwc.org.ua/docs/dstu_7525_2014.pdf
https://doi.org/10.3390/w15061038
https://doi.org/10.1016/j.coal.2024.104547
https://doi.org/10.3103/s1068364x21110077
https://doi.org/10.32782/geotech2023.37.04
https://doi.org/10.1007/s10230-019-00626-0
https://doi:10.12912/27197050/194839
https://doi.org/10.12912/27197050/200359


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



