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Scientific monitoring of mine activity in the context of indicators of ichthyofauna
populations, hydroecological regime and other components of the biocenosis, post-proj-
ect monitoring of the place of mine activity is an important and necessary measure to
ensure rational nature management.

In the course of the work, the generalized results of studies conducted in 2021
in the area of influence of the planned activity of the “Ternivska” mine were used. The
study of the hydrochemical regime was carried out according to generally accepted
methods Indicators were determined using the EZODO AZ-86031 hydrochemical de-
vice (Oximeter/pH-meter/conductometer/salt meter) and a set of express tests for rapid
determination of water quality TESTLAB (JBL, Germany, 2021). The hydrogen in-
dex (pH), dissolved gases, biogenic elements, hardness, water temperature, electrical
conductivity, general mineralization (salinity) were determined in the water. Indicators
of the chemical composition of water were compared with normative criteria of wa-
ter quality according to hygienic and ecological criteria (SSTU 4808:2007). Fish were
caught in September in littoral zone. The fishing tools were: an ichthyological net, a
siene 10 m long, fish fry traps. The entire fish catch was divided by species, their number
was counted, and the length was measured with an accuracy of 1 mm and the weight
of individuals was determined with an accuracy of 0.01 g. The relative abundance was
taken as the number of individuals per 100 m? of the catch area. Species belonging was
determined according to A.F. Koblytska. Statistical processing of the results was carried
out using the variational statistical method with STATISTICA 6.0. The reliability of the
obtained data was assessed using the Student’s t-test.

The water of the Saksagan River has been characterized by quite high
mineralization (2.53-2.73 g/l) for many years in a row. The ichthyocenosis of Saksa-
gan river was dominated by short-cycle species with a high range of adaptations to
transformed water bodies and characterized by the following indicators of the number
and biomass of fish — 87.54 specimens/100 m? and 126.33 g/100 m?. Among the studied
fish species, there are no endangered species listed in the Red Book of Ukraine. Under
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the existing conditions, the influence of the planned activities of the “Ternivska” mine
on the flora and fauna of the Saksagan River is ecologically acceptable.

The results of the research can be used in the development of the regulation of
hydrobiological monitoring of the water of the Saksagan River in the zone of influence
of the planned activity of the “Ternivska” mine, as well as any other water bodies used
in the production process of mining enterprises.

Key words: ichthyofauna, hydrochemistry, monitoring, mine, sewage.

Problem statement and analysis of last achievements and publica-
tions. The planned activity of JSC “KRYVBASZALIZRUDKOM?” consists in
the continuation of the extraction of rich iron ores at the field deposit of the
Ternivska mine in accordance with the Special Subsoil Use Permit No. 2556
dated 10.12.2001, Order of the State Geology and Subsoil Service of Ukraine
No. 410 dated 10.31.2018 — extension of the term of validity; dated 31.10.2018
No. 412 — making changes. The design capacity of the mine is 2,000 thousand
tons of rich ore. Cleaning works are carried out at the horizon of 1200 m and
above. The average iron content in the mine massif at the working horizons
is 55.77 %. Mine water is used for dust suppression in the underground
technological process of iron ore extraction. The territories of industrial sites of
mines of JSC “KRYVBASZALIZRUDKOM?” are equipped with storm sewer
systems and local wastewater treatment facilities.

The impact of the planned activity on the water environment of the
Saksagan River is caused, first of all, by the surface runoff from the Ternivska
mine site, which, after treatment at the enterprise’s local treatment facilities,
is discharged into the Saksagan River. In accordance with the legislation, the
quality of wastewater is monitored. In accordance with the requirements of the
legislation, monitoring of the quality of wastewater is provided. The collection
and treatment of wastewater from the territory of the planned operation of the
Ternivska mine improves the condition of the surface runoff that is formed in
the given area, localizes it from infiltration into the soil layer and underground
aquifers, and surface water bodies.

The “Ternivska” mine of JSC “Kryvbaszalizrudkom” has one discharge
(No. 1) of return water (rainwater and meltwater from the territory of the industrial
site) in the Saksagan River. Discharge of treated return water (rainwater and
meltwater from the industrial site) into the Saksagan River is carried out on the
basis of special water use permit No. 363/DP/49d-18 dated June 27, 2018.

To control the established standards of maximum permissible discharge
of pollutants that enter the water body together with return (rain and melt)
water, laboratory tests are carried out in accordance with the control procedure,
in accordance with the standards of maximum permissible discharges (MDS)
and the schedule of laboratory control of the quality of return (storm) water,
which is agreed annually by the Department of Ecology and Natural Resources
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of the Dnipropetrovsk Regional State Administration (Dnipropetrovsk RSA). In
addition, the enterprise carries out systematic control over the efficiency of the
treatment facilities, by comparing the actual and design parameters of the water
composition.

Monitoring of the influence of the planned activities of the “Ternivska”
mine on the population of ichthyofauna and other components of the Saksagan
River biocenosis is being carried out for the third time in 2021 year. Thus, in the
second half of the 2021 (in September), monitoring studies were carried out by
employees of the Scientific Research Laboratory of Hydrobiology, Ichthyology
and Radiobiology of the Scientific Research Institute of Biology of DNU, taking
into account the current state of the components of the environment, the direct
and indirect cumulative impact of existing objects.

Highlight of the earlier unresolved parts of the general problem.
Aim of the study. The activities of mining enterprises are associated with
environmental impact and, in some cases, require monitoring studies of the
impact of planned mining activities on environmental components. Under
anthropogenic influence, the natural regime of the river changes [1, 2]. This
includes: the impact of dams and dams, discharge of water, as well as water
withdrawal for technical needs. The highest flow of water in Saksagani reaches
240 m’/sec. Analyzing the data of the past years, the main pollutants coming
from permanent drinking fountains in the Saksagan River are the following:
chlorides — 624 mg/l, sulfates — 1015 mg/l, ammonium nitrogen — 0.56 mg/I,
nitrates — 1.4 mg/l, nitrites — 0.07 mg/l, petroleum products — 0.3 mg/l, iron —
14 mg/l, phenols — 0.001 mg/l, phosphates — 0.15 mg/l, suspended matter —
14 mg/1. The total mineralization of Saksagan River water is 2660 mg/I [3-5].

In this regard, the purpose of the research work was to study the
current indicators of the population of ichthyofauna and other components of
the Saksagan river biocenosis in the conditions of the planned activities of the
“Ternivska” mine, as well as the fulfillment of the environmental conditions
imposed on the economic entity including the implementation of post-project
monitoring, which are established by the conclusions of the environmental
impact assessment.

To achieve the goal, it was necessary to perform the following tasks:

—prepare and carry out an expedition trip to the Saksagan River during
September 2021;

—select the ichthyological material for research;

—measure the main accompanying hydrochemical (water temperature,
pH, electrical conductivity, total salinity) indicators.

Materials and methods. Hydrochemical and hydrobiological studies of
the Saksagan River were conducted in September 2021 during expeditionary
works.
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Methods of hydrochemical studies. The study of the hydrochemical
regime was carried out according to generally accepted methods [6].
Hydrobiological samples were taken in September 2021 at 3 sections of the
Saksagan River (stations), namely:

— 500 meters above the discharge of return (rain and melt) waters of the
“Ternivska” mine (point No. 1);

— at the place of release No. 1 of return (rain and melt) waters of the
“Ternivska” mine (point No. 2);

— 500 meters below the release of return (rain and melt) waters of the
“Ternivska” mine (point No. 3).

The hydrogen index (pH), dissolved gases, biogenic elements, hardness,
water temperature, electrical conductivity, general mineralization (salinity) were
determined in the water. Indicators of the chemical composition of water were
compared with normative criteria of water quality according to hygienic and
ecological criteria (DSTU 4808:2007). Indicators were determined using the
EZODO AZ-86031 hydrochemical device (Oximeter/pH-meter/conductometer/
salt meter) and a set of express tests for rapid determination of water quality
TESTLAB (JBL, Germany, 2021).

Methods of ichthyofauna studies. Fish were caught in September in littoral
zone. The fishing tools were: an ichthyological net, a siene 10 m long, fish fry traps.
The entire fish catch was divided by species, their number was counted, and the
length was measured with an accuracy of 1 mm and the weight of individuals was
determined with an accuracy of 0.01 g [7]. The relative abundance was taken as
the number of individuals per 100 m? of the catch area [7]. Species belonging was
determined using FishBase Database (https://www.fishbase.se/search.php).

Statistical processing of the results was carried out using the variational
statistical method. The reliability of the obtained data was assessed using the
Student’s t-test. The null hypothesis was rejected at p<0.05. All calculations
were performed using the Statistica 6.0 software package.

Study results and their discussion. Hydrochemical analysis. In
order to quickly assess the quality of water as a habitat for hydrobionts, a
field assessment of hydrochemical parameters was conducted using a certified
TESTLAB hydrochemical set (JBL, Germany, 2021).

This approach allows you to instantly determine the quality of water
during sampling and quickly determine the ecotoxicological state of the aquatic
environment. When testing the water, the following indicators were determined:
the content of ammonium (NH*"), nitrites (NO?), nitrates (NO?*), iron (Fe?"),
phosphates (PO,*). The results of the express assessment are shown in Table 1.

According to the results of the study, water at all investigated sampling
points met the physical and chemical parameters of State Standarts of Ukraine
DSTU 4808: 2007.

113



Boowi Giopecypcu ma akeakynomypa, 2(14) /2023

Table 1. Results of the rapid assessment of the quality of the water
environment of the Saksagan River, in the area of influence
of “Ternivska” mine

Indicator Date of measurements 14.09.2021
Points Ne 1 Ne 2 Ne 3
NH,', mg/dm’ <0.05 <0.05 <0.05
NO,’, mg /dm’ <0.01 <0.025 <0.01
NO,, mg /dm? <0.5 1 <0.5
Fe*', mg /dm? <0.02 <0.02 <0.02
PO*, mg /dm’ <0.02 <0.02 <0.02

Note: point Ne 1 — 500 m above the discharge of return (rain and melt) water; point Ne 2 — place
of release of (rain and melt) water; point Ne3 — 500 m below the release of return (rain and melt)
water.

The results of the hydrochemical analysis allowed us to note that the
content of ammonium nitrogen (NH*") at all test points is <0.05 mg N/dm?,
which does not exceed the requirements for water quality and characterizes it
within the 1st quality class. Different forms of nitrogen can change into each
other during the nitrogen cycle.

The content of nitrites at all experimental points does not exceed the
maximum allowable concentrations and corresponds to the 2nd class of water
quality. The content of nitrates (NO?*) at all test points also does not exceed the
maximum permissible concentrations — from <0.5 mg/dm? to 1 mg/dm?, which
corresponds to the 3rd class of water quality.

Comparing the obtained results with summer indicators, the concentration
of nitrites and nitrates did not change.

The content of iron (Fe?") in the water at all test points was satisfactory
and characterizes it within the 1st quality class. The content of these compounds
may vary depending on the regional, climatic, landscape and hydrological
features of the zone of existence.

As for the content of phosphates, their content was kept at the level of
<0.02 mg/dm?, which corresponds to the standards of DSTU 4808:2007. In
autumn, this indicator slightly decreased compared to summer indicators, this is
due to seasonal climatic changes. Phosphorus compounds enter the water as a
result of intrareservoir processes, weathering and dissolution of rocks, exchange
with bottom sediments, and from anthropogenic sources.

Analyzing the data obtained from last year’s research [1], the content of
ammonium nitrogen (NH*") and the content of nitrites (NO?) at the experimental
points did not change. The content of nitrates (NO?*) also did not change
significantly, except for the point of release of (rain and melt) water, where a
slight increase of this indicator was observed. The iron content decreased three
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times at the point above the discharge of return (rain and melt) water. As for the
content of phosphates (PO,*>), its content is at the level of last year’s values and
did not exceed the normative indicators.

In accordance with the technical task, the following indicators were
determined using the hydrochemical device EZODO AZ-86031 (Oximeter/
pH-meter/conductometer/salt meter): temperature (t °C), hydrogen indicator
(pH), oxygen content, mineralization and electrical conductivity of water.

In water bodies, the temperature is the result of the simultaneous action
of solar radiation, heat exchange with the atmosphere, heat transfer by currents,
mixing of water masses and the arrival of heated water from an external
source. Temperature is one of the limiting factors affecting the composition and
properties of water. The average water temperature at the sampling points was
at the level of +18.6 °C to +18.9 °C.

Hydrogen indicator pH ranged within acceptable limits from 7.85 units to
7.91 units. The development and vital activity of aquatic organisms, the stability
of various forms of elements and its migration, and the form of existence of a
number of chemical compounds in water depend on the value of pH.

The amount of mineralization in different areas of the experimental
reservoir varied from 2530.0 mg/dm? at the point of release of return (rain and
melt) water to 2730.0 mg/dm? at the point above the release of return (rain and
melt) water.

The lowest indicator of electrical conductivity of water was at the points
of discharge of return (rain and melt) water and amounted to 529 uS, and the
highest at the place above the release of return (rain and melt) water — 550 uS
(Table 2).

Table 2. Hydrochemical parameters of Saksagan River water near
“Ternivska” mine, September 14, 2021

Oxygen | Oxygen . e -
Selection point pH | t°C | content, | content, Mmga/l&f::?on’ Condugtlwty,
mg/dm’ % g "
500 m above the
catchment of return 7.85 | 18.7 6.5 46.4 2730.0 550.0
(rain and melt) waters
Place of release of | 791 | 59| 79 50.0 2530.0 529.0
(rain and melt) water
500 m below the flow
of return (rain and 7.85 | 18.6 6.6 47.1 2720.0 541.0
melt) waters

Comparing the data with last research [1], it was found that the
mineralization of water increased by an average of 20.6 %, and the electrical
conductivity of water decreased by 14.05 %. Indicators of water mineralization
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and the content of main ions in water have a tendency to transform both under
the influence of anthropogenic load and as a result of the action of natural factors.
The electrical conductivity of water depends mainly on the concentration of
dissolved mineral salts and temperature.

The highest oxygen content in water was recorded at the point of discharge
of return (rain and melt) water and was 50 %, and the lowest indicator was at
the point above the discharge (rain and melt), which was 46.4 %. The content of
dissolved oxygen in water is subject to seasonal and daily fluctuations.

Comparing the obtained data with last year’s research, we observe an
increase in oxygen content in all experimental areas. The main sources of oxygen
entering water bodies are gas exchange with the atmosphere (atmospheric
aeration), photosynthesis, as well as rainwater and meltwater, which, as a
rule, are oversaturated with oxygen. Oxidative reactions are the main sources
of energy for most hydrobionts. The main consumption of dissolved oxygen
occurs in the process of respiration of hydrobionts and oxidation of organic
substances by microorganisms. The low content of dissolved oxygen affects the
entire complex of biochemical and ecological processes in the water body.

Ichthyofauna. Out of 75 common species of fish in the Dnipropetrovsk
region, the ichthyofauna of Kryvorizhzhy includes 37 species. Among them,
5 species of fish are included in the «Red Book of Ukraine»: burbot (Lota
lota L.), common dace (Leuciscus leuciscus L.), ide (Leuciscus idus L.), crucian
carp (Carassius carassius L.), percarina (Percarina demidoffii Nordmann).

Regulation of the flow of the Ingulets and Saksagan rivers affected the
formation of ichthyofauna, which led to changes in the faunal complexes and
trophic groups of fish: the changes were reflected in the species composition and
number of fish groups. Due to stocking, the ichthyofauna of the reservoir has
been enriched with introduced species: grass carp (Ctenopharyngodon idella
Valenciennes) and silver carp (Hypophthalmichthys molitrix Valenciennes),
which are mainly introduced for the purpose of biomelioration.

In recent years, the ichthyofauna of the region has been enriched due to
the spread of resident species. For example, through the Dnipro-Kryvyi Rih
canal and the Ingulets River to the Saksagan River, Black and Caspian Sea sprat
(Clupeonella delicatula Nordmann), black-striped pipefish (Syngnathus abas-
ter Risso), three-spined stickleback (Gasterosteus aculeatus L), round goby
(Neogobius melanostomus Pallas) and pumpkinseed (Lepomis gibbosus L.).

The 8 species of fish are of industrial and fishery importance: roach
(Rutilus rutilus L.), white bream (Blicca bjoerkna L.), freshwater bream (4bramis
brama L.), common carp (Cyprinus carpio L.), prussian carp (Carassius gibelio
Bloch), european perch (Perca fluviatilis L.), pike-perch (Zander lucioperca L.),
northern pike (Esox lucius L.), wels catfish (Silurus glanis L.), which are found
in different parts of the river.
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Within the studied stations, the modern species composition of fish
included 15 species of fish belonging to 6 families (Clupeidae— 1; Cyprinidae —7;
Percidae — 1, Cobitidae — 1; Centrarchidae — 1; Gobiidae — 4), which is 40.5 %
from the total species composition of fish of the Saksagan River for the entire
period of ichthyological research (starting from the 30s of the last century). In
the previous period of research (2020), 15 species were also recorded on the
river section, but according to the species composition in 2021, no catfish was
caught by fishing gear, instead, european perch was caught.

As in the previous year, the ichthyocenosis was dominated by short-
cycle species with a high range of adaptations to transformed water bodies — the
stone moroko, european bitterling, and bleak. In the previous research period
(2019-2020), the dominance of these species was also observed.

The number of the bleak reached 34.08 specimens/100 m? at a point 500 m
below the discharge of return (rain and melt) waters of the “Ternivska” mine
with the average number and biomass in the zone of influence of the mine —
22.55 specimens /100 m? and 45.48 g/100 m? respectively (Table 3).

In the multi-year aspect, the number of the bleak remained at a stable level.
The number of the stone moroko, fluctuates significantly, which is caused by the
cyclical phenomena of its reproduction: in 2006, it was 12.0 specimens/100 m?,
in 2018 — 392 specimens/100 m?, in 2019 — 49.39 specimens/100 m?, in 2020 —
32.65 specimens/100 m?, in 2021 — 24.88 specimens/100 m?.

Wide variation in fish abundance is also associated with sampling season,
level regime and water temperature. The tendency of the distribution and
numerical dominance of short-cycle species can be explained by the lack of
places for effective natural spawning and feeding for fry of other fish species,
which are more demanding to the conditions of natural reproduction, as well as
by the inflow of municipal and industrial wastewater, and other negative factors.

In September 2021, the section of the Saksagan River, which is under
the influence of the Ternivska mine, was characterized by the following
indicators of the number and biomass of fish — 87.54 specimens/100 m? and
126.33 g/100 m?, which is almost at the level of the indicators of 2020.

During the research period, fish that have a protective status and are listed
in the Red Book of the Dnipropetrovsk Region or the Red Book of Ukraine were
not found within the scope of the planned activities of the “Ternivska” mine.

Conclusion and perspectives of further development. Based on the
results of hydro-ecological monitoring studies conducted in the water area of
the Saksagan River in autumn of 2021 within the scope of the planned activities
of the “Ternivska” mine, the following generalizations can be made:

1. According to the hydrochemical composition, the water of the Saksagan
River has been characterized by quite high mineralization (2.53-2.73 g/1) for
many years in a row, which is caused by the complex influence of several
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factors: physical and geographical conditions of the location of the reservoir,
flow regulation (Makortivske, Kresivske, Saksagan reservoirs), periodic low
water.

2. The ichthyocenosis of Saksagan river was dominated by short-cycle
species with a high range of adaptations to transformed water bodies and
characterized by the following indicators of the number and biomass of fish —
87.54 specimens/100 m? and 126.33 g/100 m? respectively, which is almost at
the level of the indicators of 2020.

3. As in previous years, there are no protected territories (reserves,
nurseries and natural monuments), objects of the nature reserve fund, territories
of the Emerland network (Emerald network) in the area of influence of the
“Ternivska” mine. Among the studied fish species, there are no endangered
species listed in the Red Book of Ukraine.

4. Under the existing conditions, the influence of the planned activities of
the “Ternivska” mine on the flora and fauna of the Saksagan River is ecologically
acceptable.

The results of the research can be used in the development of the regulation
of hydrobiological monitoring of the water of the Saksagan River in the zone of
influence of the planned activity of the “Ternivska” mine, as well as any other
water bodies used in the production process of mining enterprises.
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3nifiCHEeHHSI HAayKOBOTO CYIPOBIJTY MiSTIBHOCTI INAXT B KOHTEKCTI IMOKAa3HHUKIB
TIOMYJISIIINA iXTiO(ayHH, TiAPOCKOIOTIYHOTO PEXIMY Ta IHIIHX CKIATOBUX O10IECHO3Y,
MTOCTIIPOEKTHOTO MOHITOPHHTY MICIS AisUTBHOCTI IIAXT € BAXJIMBUM Ta HEOOXiTHUM
3aX0Z0M AJIsI 320€3MeUeHHS PallioHaIbHOTO IPUPOJOKOPUCTYBAHHS.

VY xoni poOOTH BHKOPHCTOBYBAJIHCS y3arajbHEHI pe3yJbTaTh JOCIiKEHb, 110
nposouiics y 2021 p. B paiioHi BIUIMBY IUIAHOBOI JiSUIBHOCTI maxTH « TepHIBCbKa».
JlocmipKeH ST TIIPOXIMIYHOTO PEXHUMY IPOBOIMIN 3TiJHO 13 3arajJbHONPHHHITHMH
MeTonuKaMH. BU3HaYCHHS TOKa3HUKIB 3/1iHCHIOBAIIN 3 BUKOPHCTAHHIM TipOXiMI9HOTO
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npwiany EZODO AZ-86031 (Oxcumerp/pH-merp/koHaykTomerp/conemMip) Ta
Ha0Opy CKCIpec TEeCTIB Juisd INBUAKOTO BU3Ha4YeHHs sikocTi Bogu TESTLAB (JBL,
Himewunna, 2021). Y Boxi Bu3Ha4anu BoAHEBHI MokasHWMK (pH), po3umHeni rasm,
OiloTeHHI eJIeMeHTH, KOPCTKICTh, TeMIIEpaTypy BOIH, CIEKTPONPOBIIHICTh, 3aralbHY
MiHepami3amiro (comoHicTh). [loka3HUKM XIMIYHOTO CKJIagy BOOM IOPIBHIOBATH 3
HOPMaTUBHUMH KPUTEPISIMU SIKOCTI BOJH 3@ TTE€HIYHUMHE Ta EKOJIOTTYHIUMH KPUTEPIsIMU
(ACTY 4808:2007). HoiciipkeHHs1 iXTiopayHH NPOBOJMIM 3arajlbHONPUHHATUMU
ixtionoriunumu Metomamu. OcCOOWH BiIJIOBIIOBAIM y BEPECHI HAa MIIKOBOMISX.
3HapSAIIME JIOBY OYJH: IXTIONOTIYHUI CadoK, HEBiJ 3aBOOBXKKH 10 M, MaCTKU IS
MaJbKiB pud. YBech yIoB pu0 pO3MOIUTIIN 32 BUAAMH, ITiIPaX0OBYBAIN IXHIO KiTbKICTh
1 TIPOBOIMIIA BUMIpPIOBAaHHS MOBXHHHA 3 TOYHICTIO 70 | MM 1 BHMIpIOBaHHSA Macu
ocoduH 3 TounicTio 10 0,01 . 3a BiIHOCHY YMCEJIBHICTh MPUHMAH KUIBKICTh OCOOMH
Ha 100 M? ruromi o6noBy. BuaoBy HanmexHicTh Bu3Hauyamm 3a A. @. Kobmuipkoro.
CraructuuHy OOpOOKY pe3ysbTaTiB IPOBOMMIIM BapialliifHO-CTATHCTHYHHM METOIOM
i3 BuxopuctanusaM STATISTICA 6.0. JlocToBipHICTh OfepKaHUX JaHWUX OI[IHIOBAIIN 32
JOTIOMOTO0 t-KpuTepito CTHIONEHTA.

3a rigpoxiMiyHEM cKiagoM Boma p. CakcaraHb BKe 0araTo pOKiB TOCILIb
XapaKTePU3YEThCsS TOCHTh BHCOKOKO MiHepamisamiero (2,53-2,73 r/n). IxriodayHa
piuku Cakcaranb mpejcTaBieHa JOMIHyBaHHSIM KOPOTKOIMKJIOBUX BHUJIB 3 HIMPOKUM
CIEKTPOM TNPUCTOCYBaHb 1O TpaHC(HOPMOBAHUX BOIOWM, 1 XapakTepH3yBajach
YHCENBHICTIO Ta Giomacoro — 87,54 exzemuisipis/100 m? ta 126,33 1/100 M? BiAMOBIAHO.
Cepen nociipKeHUX BHUIIB pUO BIACYTHI 3HMKAaOUi Ta 3aHeceHi 10 UepBOHOI KHUTH
VYkpaiau Buau. 3a HaSBHUX YMOB BIUIMB TUIAHOBOI AisTBHICTI maxTH « TepHiBCbKa» Ha
(biopy Ta dayny piuku Cakcaranb € EKOJIOTIYHO JTOMYCTHMUM.

Pesynbraru jociijpkeHb MOXKYTh OyTH BHKOPHUCTaHI y pO3poOLi periaMeHTy
ripo0ioJIOTiYHOr0 MOHITOPHHTY BOaM piukn CakcaraHb y 30HI BIUIMBY IUIQHOBOI
misutbHOCTI Traxté  «TepHiBChKa», a TakoK Oyap SKHX IHIINX BOJOWM, IO
BHKOPHUCTOBYIOTHCS Y BUPOOHUYIOMY TIPOIIECi TipHIUO-I00yBHHX ITiIIIPUEMCTB.

Kitrouosi cnoBa: ixTioayHa, TiIpoximisi, MOHITOPHHT, IIIaXTa, CTIYHI BOJH.
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