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SUMMARY 

The territory of the Left-bank dumps, which is located within the southern industrial zone of 
the city of Kryvyi Rih, Dnipropetrovsk region, is considered. Its hydrogeological features are 
determined by the geological and tectonic structure, climatic and geomorphological factors, 
and man-made impact. Along the perimeter of the dumps, 11 sources of water filtration were 
installed.  

The method of comparative-statistical analysis of previously obtained and modern data 
(hydrogeological, hydrological, engineering-geological and geophysical) studies of the area is 
applied to identify the degree and nature of technogenically conditioned changes in the state 
of the hydrogeological structure of the earth's crust in the area of the Left-bank dumps.  

Analysis of the location of filtration sources, the chemical composition of water samples 
taken from them and the analysis of the hydrogeological characteristics of the territory made 
it possible to establish their origin: with natural runoff (with zones of vertical filtration along 
faults) - springs No. 1, 11; with a regular runoff of atmospheric precipitation - springs No. 2, 
3, 8, 9, 10; with the release of groundwater under the dump-sources No. 4–7, which are 
presumably associated with an aquifer of Quaternary deposits or a mixed type - aquifers of 
Quaternary and Neogene deposits.  
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Introduction 
The considered territory of the Left-bank dumps is located within the southern industrial zone of the 
city of Kryvyi Rih, Dnipropetrovsk region. 
According to the January 1, 2020, overburden rocks were laid in the Left Bank dumps up to an absolute 
mark of +160m. They contain 165.4 m3 of oxidized quartzites with an Fetotal content of 35.94%. 
Eleven(11) sources of water filtration are installed along the perimeter of the Left Bank dumps. 
Within the territory, modern physical and geological processes are developing due to natural factors 
(manifestation of subsidence of loess-like sandy loams and loams, erosive planar washout) and 
technogenic factors (talus at the bottom of dumps, seepage of groundwater from under their bottom). 
An urgent task is to identify the degree and nature of technogenically caused changes in the state of 
the hydrogeological structure of the earth's crust in the south of Kryvbas. For this purpose, a method 
of comparative statistical analysis of previously obtained and modern data, hydrogeological, 
hydrological, engineering-geological and geophysical studies of the territory was applied (Menshov, 
2018; Menshov et al., 2018; Nahornyi et al., 2020; Pigulevskiy et al., 2017, 2021). 
The hydrogeological features of the territory are due to the geological and tectonic structure, natural 
geographical (climatic and geomorphological) factors and technogenic influence.  
The study of the chemical composition of groundwater showed the features of the spatial migration of 
highly mineralized waters, which can be traced when comparing the results of the analysis of satellite 
images and geophysics with maps of discontinuous tectonics and mineralization of groundwater in 
this area. 
In our opinion, the genesis and migration paths of groundwater with high chloride mineralization are 
associated with the Kryvyi Rih-Kremenchug fault system.   
 
Features of the impact of dumps on ground and surface waters  
Potential sources of impact on groundwater and river waters include the Left Bank overburden dumps. 
Rocky exposure of rocks, represented by barren quartzites, crystalline schists and oxidized varieties of 
ferruginous quartzites, is stored in a dump. Since the rocks stored in the dump are mechanically 
disintegrated, rain and melt water, flowing down the surface of the dump and filtering through its 
thickness, enters the ground and surface waters.  
Dumps cover the Skelyuvatska arroyo, the watershed plateau between the Horodovata, Vovcha and 
Skelyuvatskа arroyos, as well as the right side of the Vovcha arroyo and part of the floodplain terrace 
of the Ingulets River. The natural topography facilitates the inflow of waters passing through the 
dumps into the aquifer in the loess loams and the alluvial aquifer. In some areas under the dumps, 
loess loams lie directly on the Pontian sands, that is, there is no water-resistant layer of red-brown 
clays, and the under-dump waters drain into the Neogene aquifer.  
 
Research methodology  
To study the chemical composition of filtration sources around the dumps and their possible spatial 
relationship with the geological and tectonic structure, water samples were taken (fig. 1). 
The springs are outflows in the form of streams; in some cases, lakes are formed at the base of the 
dump. Spring No.1 is a constantly flowing stream with a formed lake at the base of the dump.  Spring 
No.2 is represented by a shallow puddle. Springs No.3 and No.4 are lakes with a depth of up to 1 m. 
Spring No.5 is shallow and occupies a large spill area. The greatest spill and intensity has a source 
No.6. Springs No.7 and No.8 are represented by small puddles. Springs No.10 and No.11 are 
represented by long streams. 
Water samples are taken from all sources several times a year for chemical analysis. Some results are 
presented in tab.1 and are shown in figures 2-3. 
The chemical composition and migration of groundwater, the direction of groundwater flow, as well 
as the location and chemical composition of water from filtration sources make it possible to assume 
that sources 5, 6, 7, 8 are outlets to the surface of an aquifer of Quaternary deposits or a mixed 
outcrop of Quaternary aquifers. and Neogene deposits.  
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Table 1 Results of analysis of water samples mg/dm3  

Sampling date Sampling 
site 

Chloride Sulfate Solid 
residue Calcium Magnesium 

mg/dm3 mg/dm3 mg/dm3 mg/dm3 mg/dm3 
10.10.2019 spring №11 1196,06 2959,92 7446 325,01 715,04 
10.10.2019 spring №10 87,33 3428,21 6203 123,67 733,5 
10.10.2019 spring №9 326,54 2642,24 8643 198,53 1113,19 
10.10.2019 spring №8 92,76 4338,44 7525 134,91 966,52 
10.10.2019 spring №7 114,45 3697,33 12090 108,85 1711,64 
10.10.2019 spring №6 144,29 3450,43 12054 104,25 1699,4 
10.10.2019 spring №5 123,49 3851,23 12007 116,01 1722,49 
10.10.2019 spring №4 49,36 3875,1 11312 96,84 1634,59 
10.10.2019 spring №3 100,00 3850,00 9250 500 950 
10.10.2019 spring №2 100,00 4000,00 6100 190 850 
10.10.2019 spring №1 7500,00 1950,00 8000 190 490 

  

 
a       b 

Figure 1 Sources of water filtration from under the Left Bank dumps (a), Conventional designations. 
L - left-bank dumps; 1 – Krivoy Rog-Kremenchug transregional fault system and their number; 2 – 
system of west-northwest-trending faults (280-290о); 3 – filtering sources and their number. Faults: 
Kryvyi Rih – Kremenchug deep fault – 1; Zahidny – 2; Tarapakivskyi – 3; Saksaganskyi – 4; Skhidnyi 
– 5. Fault tectonics and local technogenic mining load on the territory of Kryvyi Rih (b) with the 
authors additions (Pihulevskyi et al., 2021). 1 – residential areas of Kryvyi Rih-city, 2 – main faults of 
the Earth's crust, 3 – main industrial waste dumps and overburden rock, 4 – tailing ponds, 5 – some 
epicenters of the local earthquakes and the year, 6 – seismic stationUK -15, 7 – mine “Artem-1” of 
Joint-Stock Company “ArselorMittal Kryvyi Rih”. L - Left-bank dumps  
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Brief results of the analysis of the chemical composition of water filtration sources  
Figures 2-3 compare the content of individual elements and pollutants in water samples from filtration 
sources as of the end of 2020. 
 

 
 

 
a        b 

Figure 2 Dry residue content in water samples from filtration sources as of 10.10.2020 (a), the 
content of calcium and magnesium in water samples from filtration sources (b) 

As can be seen from fig. 2a, the smallest amount 
of dry residue is typical for sources 2, 3, 8, 9, 10, 
11, and the largest - for sources 4, 5, 6, 7. Figure 
2b shows that the highest magnesium content is 
noted in the same sources No. 4 , 5, 6, 7, and in 
the rest it is much less. The chemical composition 
of groundwater, the direction of groundwater 
flow, as well as the location and chemical 
composition of water from filtration sources make 
it possible to assume that sources 5, 6, 7, 8 are 
outlets to the surface of an aquifer of Quaternary 
deposits or a mixed outlet of Quaternary and 
Neogene aquifers. deposits. As for springs 2, 3, 4, 
9, 10, their location, terrain, nature of the outflow 

and the chemical composition of the waters suggest that they are formed due to surface runoff. 
Figure 3 shows the content of chlorides and sulfates in water samples from filtration sources. The 
lowest chloride content is typical for springs 2, 3, 4, 10, and the highest for springs 1 and 11. At the 
same time, the chloride content is stable. These springs are a restored runoff, since they are located at 
the mouth of the pre-existing arroyos Vovcha and Skelyuvatskа. It is known that arroyos, as a rule, 
are confined to fault zones. The high content of chlorides and low sulfates in springs No. 1 and No. 11 
may be due to their confinement to the Kryvyi Rih-Kremenchug fault system of submeridional strike 
within which ore is actively mined (to the north of the dumps). In our opinion, the source of chlorides 
may not be the process of ore mining by underground and quarry methods, but the generation of 
chlorine from the mantle along the trans-regional system of deep crust-mantle faulting.  
Geological and tectonic structure  
Geophysical studies have established (Pigulevskiy et al., 2016, 2017, 2022; Svistun et al., 2021) the 
influence of the fault tectonics of the Precambrian basement on the hydrodynamics and geofiltration 
of groundwater. it has been proved that these processes depend on the shape of its buried relief, which 
have the greatest impact on the regime of groundwater in the lower horizons. Such sources of impact 
include, first of all, large uplifts and subsidences of the foundation surface, which form groundwater 
flow paths in the lower sedimentary cover and the surface of the buried crystalline foundation. Paleo-
depression and weathering crust are accumulators of highly mineralized (heavier) waters. 
The territory of the Left-bank dumps is located within the zone of the Kryvyi Rih-Kremenchug deep 
fault (Pihulevskyi et al., 2021), which is represented by tectonic faults Tarapakivskyi, Skelyuvatskyi, 

 
Figure 3 The content of chlorides and sulfates 
in water samples from filtration sources (as of 
10.10.2020) 
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Kateryninskyi, Saksaganskyi and Skhidnyi faults. Fracture faults are characterized by strong brittle 
deformations. They usually occur in series of subparallel faults and determine the block structure of 
one or another part of the folded structures with shear processes in individual sections of the faults. 
Zones of increased vertical filtration of groundwater are located parallel to the strike of these fault 
zones. Hydraulic connection with fissure waters forms areas of active vertical filtration, through 
which chlorine migrated from the upper mantle. 
Conclusions  
An analysis of the location of filtration sources, the chemical composition of water samples taken 
from them, as well as an analysis of the hydrogeological characteristics of the territory made it 
possible to establish that the nature of filtration sources is different. Some of them are natural runoff 
(sources Nos. 1 and 11), others (sources Nos. 2, 3, 8, 9, 10) are a regular runoff of atmospheric 
precipitation, and still others (sources Nos. 4, 5, 6, 7) are the outlet of groundwater under a dump, 
presumably an aquifer of Quaternary deposits or a mixed type - aquifers of Quaternary and Neogene 
deposits. 
The presence of vertical filtration zones on the territory has been confirmed, along with data on 
engineering and geological wisdom, it has been allowed to admit that underground water in springs 
No. 1, 11 with a high content of chlorides can be associated with the influx of chlorine fluids from the 
upper mantle. 
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