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NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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FEATURES OF SEASONAL DYNAMICS
OF HAZARDOUS CONSTITUENTS IN WASTEWATER
FROM COLLIERY SPOIL HEAPS
OF NOVOVOLYNSK MINING AREA

Abstract. Surface run-off is water from rain and snowmelt flowing from the territory of industrial enterprises.
The part of surface run-off in the total volume of discharged wastewater from the coal industry is 2%. Their volume
depends on the amount of rain and melt water, as well as the size of the sites of industrial enterprises.

The objects of surface run-off contaminants in the Novovolynsk mining area are: outdoor coal and concentrate
storages, colliery spoil heaps, sludge and tailings, crushing compartments, storages fuels and lubricants, points of
railway cars loading and unloading, cable cars, boiler installations, etc.

On the territory of the Novovolynsk mining area besides the wastewater a huge amount of mining waste is
formed. It is stored on flat heaps, adjacent to the area. Coal also accumulates on flat dumps. The surface run-off from
the area of the flat heaps may contain chemical compounds. Surface water from the mine area is not purified,
although in terms of quality, it is highly polluted. During investigation period the Novovolynsk mining area the
storm run-off from their territory contained more than 15,000 mg / ml of suspended substances and up to 500 mg / ml
of petroleum products [4].

Spoil heaps are the main sources of surface run-off contamination by suspended solids, mineral salts and
heavy metal ions. Thus, the amount of suspended solids in rainwater reaches 12000 mg / | and in meltwater - up to
50,000 mg / 1, the total salt content reaches 8000 mg / 1. The maximum amount of iron is more than 7550 mg / 1. It is
found in the meltwater from the spoil heaps of almost all mines in the Novovolynsk mining area. The composition
and concentration of pollutants in coal storage water runoff doesn't differ too much from the spoil heaps water run-
off. An extremely important factor of man-made impact on the sanitary status of natural water bodies is the pollution
of the water-intake areas around coal and mining enterprises by chemical elements, especially during polymetallic
ores development [2].

Key words: wastewater, hazardous constituents, colliery spoil heaps, ponds, pollution, organic substance.

Introduction. The development and implementation of effective wastewater treatment methods is an
urgent environmental task. There are various methods of wastewater treatment. The most common are:
mechanical, physico-chemical, chemical and biological methods. Depending on the hazard level and type
of the pollution, wastewater treatment can be carried out by one method or a set of methods (combined
method). The purification process involves the treatment of sediment (or excess biomass) and the
disinfection of wastewater before discharge. The theoretical basis and problematic features of seasonal
dynamics of the content of hazardous components in wastewater from the waste heaps of the coal mines of
the Novovolynsk mining area are the subject of research for many scientists [5].

Purpose, tasks and methods of research. In this paper the investigations of content of hazardous
components in wastewater from coal mine dumps of the Novovolynsk mining area and the peculiarities of
their seasonal dynamics are presented.
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Results and their discussion. Rock dumps are the current storage of empty rock — a waste of coal
mining technology. Although, when coal was mined manually, the content of empty rock was lower.
Mechanized production could either optimize or increase its quantity. Speaking about ecological safety in
the process of mine decommissioning, the author tried to build his methods of description, modeling and
predicting the ecological status of coal mines [3]. The communication elements listed are directly
dependent on the amount of empty rock produced. Thus, based on the annual production of empty rock,
new possible remedies should be identified. Quantitative indicators are introduced into the model and the
current amount of empty rock per tonne of coal produced is obtained. Improvements of operation could be
measured by the reduction in the volume of empty rock per tonne of coal. The immediate positive effects
of such an improvement could be the reduction of transport costs, frequency and intensity of dust pollution
[10-12].

Maximum admissible concentration of harmful substances in the water is the maximum
concentration, which does not have a direct or indirect impact on the health of the population and the next
generations, that is determined by modern methods of research with its impact on the human body
throughout life and does not impair the hygienic conditions of water. Features of harmful substances
manifest in their adverse effect on the processes of natural self-purification of water reservoirs (general
sanitary index), organoleptic properties of water (organoleptic index) and population health (sanitary
toxicological index), characterized by limiting and threshold concentrations [6]. The admissible threshold
harmful concentration by the organoleptic features is the maximum concentration in water at which
changes of organoleptic properties of water are acceptable for the population. The admissible threshold
harmful concentration of a substance by a general sanitary features is a maximum concentration that does
not lead to disfunction of natural self-purification of reservoirs. The admissible limiting harmful
concentration by a sanitary toxicological feature is maximum concentration that does not adversely affect
the health of the population. The limiting harmful index is one of the indexes of harmfulness that
determines the adverse effect of this substance and is characterized by the smallest amount of threshold or
subthreshold concentration.

The most important or complicated problem is the protection of surface water from pollution. The
following environmental measures are envisaged, namely:

— development of non-waste and anhydrous technologies. Implementation of circulating water
supply systems;

— sewage treatment (by bio-plateau method, etc.);

— sewage pumping into deep aquifers;

— treatment and disinfection of surface water used for water supply and other purposes.

The main pollutant of surface water is untreated wastewater. Mechanical purification of industrial
wastewater by screening, precipitation and filtration removes more than 90% of insoluble mechanical
impurities of different dispersion rate (sand, clay particles, etc.) from industrial waste, more than 60%
from domestic waste. Water screens, sand extractor, sand filters, sediment ponds of various types are used
for these purposes. Substances floating on the surface of wastewater (oil, resins, fats, polymers) are
entraped by oil separator or burned [13-15].

Chemical and physico-chemical treatment methods are most effective for the treatment of industrial
wastewater. The main chemical methods include neutralization and oxidation. For neutralization of acids
and alkalis special reagents (lime, soda ash, ammonia) are added into the wastewater. Different oxidants
(O3, KMnOy) are used for oxidation. These methods give an opportunity to remove toxic and other
components from wastewater. Physical and chemical purification includes:

1. Coagulation - the addition of coagulants (salts of ammonium, iron, copper, sludge waste, etc.) into
the wastewater

2. Sorption - the ability of some substances (bentonites, activated carbon, silica gel, peat, etc.) to
absorb pollutants. valuable soluble substances can be extracted from the wastewater by sorption and
subsequently disposed.

3. Flotation - the blowing of gas through the wastewater. Gas bubbles capture surfactants (oil or other
contaminants) when moving upwards [7,8].

The biological (biochemical) method is widely used for the purification of sewage from pulp and
paper, oil refining and food processing enterprises. The method is based on the ability of microorganisms

— 4) ——
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to use organic and some inorganic compounds contained in wastewater (hydrogen sulfide, ammonia,
nitrites, sulfides) for their development. Purification is carried out by natural (irrigation fields, filtration
fields, biological ponds, bioplato method) and artificial methods (aerotanks, biofilters, circulating
oxidation channels).

After screening of the wastewater, a residual matter is formed, which is fermented in concrete tanks
and then removed on a sludge site for drying. Dried sludge is usually used as a fertilizer, but in recent
years, many harmful substances (namely heavy metals) have been detected in wastewater, which
eliminates this method of disposal [17].

The clarified wastewater is purified in aerotanks by special closed tanks, where the oxygen-rich
effluents mixed with activated sludge are slowly discharched into the treated water. Active sludge is a
mixture of heterotrophic microorganisms and small invertebrates (mold, yeast, aquatic fungi), as well as a
solid substrate. It is important to choose the right temperature, pH, additives, mixing conditions, oxidizer
(oxygen) to maximize the intensification of hydrobiocenosis [9].

In wastewater treatment systems, the biological method is final stage after which the wastewater can
be used in circulating water or discharged into surface water.

In recent years, new effective methods have been actively developed, contributing to the greening of
the wastewater treatment process, namely:

— Electrochemical methods are based on the processes of anodic oxidation and cathodic reduction:
electrocoagulation and electro-flotation.

— Membrane processes. Ultra filters, electrodialysis.

— Magnetic processing. Improves the flotation of suspended solids.

— Radiation purification of water, gives an opportunity to expose pollutants to oxidation, coagulation
and decomposition as soon as possible.

— Ozonation: no hazard substances are formed in wastewater.

— Introduction of new selective types of sorbents for selective recovery of useful components from
wastewater for reuse [20-22].

Methane, CO,, H,S release during decomposition of organic substances. The energy of this biogas is
used for heat and energy production. One promising way to reduce surface water pollution is to pump
wastewater into deep aquifers through a system of absorbing wells (underground disposal). Among the
water protection issues, one of the most important is the development and implementation of effective
methods of disinfecting and purifying surface water used for drinking purposes. Insufficiently treated
drinking water is dangerous both from an ecological and social points of view. Beginning from 1896 to the
present day, chlorine water disinfection is the most common method. However, the chlorination of water
carries a serious risk to human health. Reducing the content of carcinogens in drinking water is possible
by replacing primary chlorination by ozonation and UV treatment, as well as by using a non-reagent pre-
purification method in biological reactors [23].

Modern technology for the purification of drinking water from petroleum products from surfactants,
pesticides, organic and other compounds is based on the use of sorption processes on activated carbon.
Agroforestry and hydrotechnical measures are of great importance in protecting surface water from
pollutants. Resulting data of Mine #9 of Novovolynsk mining area are presented in table 1.

Table 1 — Resulting data of Mine #9 of Novovolynsk mining area

Spring Winter Autumn Summer
Index units MAC MAC MAC MAC
1 2 3 4 5 6 7 8 9 10
Smell at +20 °C scores 0 <2 0.5 <2 0 <2 0 <2
Transparency cm 5 >20 28 >20 40 >20 30 >20
pH PpH units 7.9 6.5-8.5 59 6.5-8.5 6.4 6.5-8.5 6.6 6.5-8.5
Suspended solids mg/l 169 N/A 93 N/A 18.2 N/A N/A
Dry residues mg/l 2463 <1000 29,2 <1000 1633 <1000 770 <1000
Total hardness mg/l 31.2 <7.0 0.31 <7.0 22.5 <7.0 9.3 <17.0
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Continuation of table 1

1 2 3 4 5 6 7 8 9 10
Carbonate hardness mg/l 2.5 <6.5 0.25 <6.5 3.6 <6.5 2.9 <6.5
(}%{ygg’f)rbonates mg/l 153 <300 153 <300 220 <300 177 <300
Chlorides (Cl-) mg/l 432 | <250 42 <250 15.8 <250 548 | <250
Sulfates (SO42-) mg/l 1004 | <500 580 <500 552 <500 243 <500
Nitrites (NO2-) mg/l 12.3 <33 0 <33 218 <33 18.6 <33
Nitrates (NO3-) mg/l 123.6 | <45 90 <45 158.3 <45 88.2 <45
Phosphates (PO43-) mg/l 1.9 N/A 0 N/A 185.4 N/A 0.3 N/A
Calcium (Ca2+) mg/l 373 N/A 520 N/A 201 N/A 122 N/A
Magnesium (Mg2+) mg/l 153 <80 0.6 <80 150 <80 38.9 <80
Total Ferrum (Fetot) mg/l 2.5 <0.3 0.18 <0.3 0.51 <03 0.1 <03
Ammonium (NH4+) mg/l 1.24 <2.0 0.15 <2.0 18.3 <2.0 2.4 <2.0
§§f§§$ffﬁﬂlf mg/l 199 | <300 55 <300 | 1058 | <300 | 511 | <300
Total Dissolved Solids mg/l 2453 N/A 37.8 N/A 1721 N/A 1924 N/A
dci’;‘:;gal oxygen mgO/l 15.1 <5 53 <5 12.6 <5 213 <5

If we compare the data of mines # 2, # 4, # 9 of Novovolynsk mining area, the results of the
researches are almost identical and there is no significant difference between the content of harmful
substances in the mines depending on the time of year. For example, we take producing mine # 9
(mines # 2, # 4 are not operating, (figure 1)).

1200
1000
300

600

“ab_uilhe

E@5pring @Winter EAUStUmMmM  @Summer

Figure 1 — The seasonal dynamics of the content of hazardous components in the wastewater
from the waste heaps of mine Ne 9 of the Novovolynsk mining area
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The aquifer of quaternary sediments is developed in quaternary formations, namely: in loam on
watersheds and sandy loam in alluvial deposits in river valleys. Alluvial deposits are of the greatest
importance for flooding processes. Are presented in table 2.

Table 2 — The impact of waste heaps

Environmental aspect and sources Types Potential impact
Wastewater and discharge of Water erosion Negative health impacts for people living
contaminated water, filtrate, drainage Chemical contaminants downstream. Negative impacts on aquatic
and pumped out groundwater Drainage of acid mine water ecosystems: water turbidity, low dissolved

Drainage of neutral mine water oxygen content as a result of increased
Sources: Surface runoff from dumps, Heavy metals biological and chemical oxygen demand,
the filtrate, surface runoff from Salinity increased toxicity, lower pH, salinity.
devastated lands and objects, discharge | Soluble or captured resinous coal Reduced municipal water supply.
of pumped water derivatives Increased costs for water treatment.

The composition of sediments is mainly represented by a layer of sand or sandy loam with a capacity
of 0.5-6.0 m (with a maximum capacity of 16 m). Often there is a stratification. Sometimes at the foot a
low-strength layer of gravel or pebble is present.

The coefficient of filtration of loam according to the literature data is more than 0.003-0.17 m/day,
sand and sandy loam - 2-5 m/day. According to the pumping on the alluvial horizon, the filtration
coefficients vary from 0.35 to 8.68 m/day with an average value of about 3 m/day.

The average value of the horizon's power is 15 m. The horizon is pressureless, not protected by the
upper waterproof layer and is fed by precipitation and melt water. The infiltration rate is 607 mm/year on
average. Therefore, the amount of infiltration supply to the groundwater, taking into account evaporation
(570 mm/year), will be approximately 0.00013 m/day [1,16,24]. Based on the analysis of hydrogeological
data in the area, the dynamics of the performance of the coal mines of the Novovolynsk mining area was
determined (figure 2).
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Figure 2 — Resulting data dynamics of mines of Novovolynsk minig area

Conclusions. Chemical and physico-chemical treatment methods are most effective for the treatment
of industrial wastewater. The main chemical methods include neutralization and oxidation. To neutralize
acids and alkalis, special reagents (lime, soda ash, ammonia) are added into the wastewater. Different
oxidants (O3, KMnQ,) are used for oxidation. These methods give an opportunity to remove toxic and
other components from wastewater. Basing on the research, there is no significant difference between the
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content of harmful substances in mines. Collection, removal, detoxification, recycling and disposal are the
main tasks of environmental engineering [25].

In order to investigate the system of environmental safety around the coal mines of the Novovolynsk
mining area, a model of the interconnection of environmental and human components is taken. The
mentioned system of ecological safety should protect the person from environmental threats caused by
anthropogenic factors, in our case - it is coal production. The environment, in the context of environmental
safety, means the development of a system of protection of man against man-made factors through
environmental management [18,19]. The impact of man-made factors on the environment should be
standardized by separate substantiated documents, that is, an integrated indicator should be developed for
the total environmental status around the coal mines can be calculated. Considering that long-term
production in the country has led to uncompensated, uncontrolled environmental degradation, we consider
this environment to be critical. In order to remedy this situation, it is proposed to rehabilitate the coal
territories by improving the management system in environmental protection and ecological safety,
alongwith timely demineralization, recultivation, vegetative reclamation of disturbed lands and bio-
plateaus.
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HOBOBO.1bIH KOMIP OHEPKOCIBI AYIAHBIHbIH KOMIP INAXTAJIAPBI
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' JIbBOBCKHMIi TOCY1aPCTBEHHBIH YHHBEPCUTET GE30MaCHOCTH KHU3HEASATEIbHOCTH, JIbBOB, YKpanHa;
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OCOBEHHOCTH CE30HHOM JUHAMUKHA COJEP)KAHUS OITACHBIX KOMIIOHEHTOB
B CTOYHBIX BOJAX C OTBAJIOB YI'OJIBHBIX ITAXT
HOBOBOJIBIHCKOI'O YIJIENPOMBIIIJIEHHOI'O PAMOHA

Annotanust. [IpoGiiema oxpaHbl BOIHBIX PECYPCOB OT 3arpsiI3HEHUs] HEOUMILIEHHBIMH CTOYHBIMU BOJIAMHU LIAXT
nproOpesIo 0COOYI0 BAXKHOCTh, TAK KAaK MPEANPHATHS YTOIBHON MPOMBINUICHHOCTH XapaKTEPU3YIOTCS KaK IMOCTaB-
MK OOJBIIOro 00beMa cTokoB. [IlaxTHBIC BOMBI, 3arpsi3HEHHBIC MEXaHUYECKUMH W OPTAaHUYCCKAMU IPUMECSMU,
OTIIMYAIOTCS TIOBBIMICHHBIM COJIECOICPKAHUEM, YTO MPEACTABISICT PEabHYIO OMACHOCThH 3arps3HEHUS MOBEPXHOC-
THBIX M TIOJ3€MHBIX BO/I.

Bonee 80% obmiero moTpeOieHNs] BOABI MIAXTOW COCTABISIET MUTHhEBas BOJA, UCIOJb3yeMas Ui OPOIICHHUS
TOPHBIX BBHIPA0OTOK, B aIMHHHUCTPATUBHO-OBITOBEIX KOMOMHATaX, KOTEIHHBIX, KOMIIPECCOPHBIX, a HE3HAUUTEIIbHASL
9acTh MIAXTHOH BOJBI, YTO BBIAAETCS HA TOBEPXHOCTH, HCIIOIB3YETCS I TEXHOIOTHIECKUX IIeNieil B TOPHBIX BBIpa-
6otkax. IlenmecooOpa3HbIM pelIeHneM JaHHON MpoOIeMbl siBisieTcs d3GGEKTUBHAS OYMCTKA IMAaXTHBIX BOJA (METOI0OM
6moIuIaTo), IeTh KOTOPOH — TOMOJHEHHE 3allacOB IPECHOM BOJBI, WCHOIB3YyEMOW Ha TEXHOIOTHYECKHE HYKIBI
MPEIIPUATHS, YIYUIICHHs KauecTBa BOJIBI Iepe; cOPOCOM B BOJHBIN OOBEKT, a TAK)KE BO3MOYKHOCTH HUCIIOIb30BAHUS
B TEXHOJIOTHMUYECKUX MPOIIeCcax JAPYIHX OTPACIICH MPOMBIIUICHHOCTH U CEJILCKOTO X03sHUCTBRA.

[[TaxTHas BoJAa KaXJOTO BOJOOTIMBHOTO KOMIUICKCA WMEET OIpPEICICHHBI XUMHYSCKHIA COCTaB.
KoHTponupyroTcss OCHOBHBIE ITOKA3aTeNd, PEriaMCHTUPYEMBIC IUIS CTOYHBIX BOJ YTOJIGHOW IMPOMBIIUICHHOCTH,
KOTOpPBIE COPAChIBAIOTCS B MPHUPOTHBIC OOBEKTHI. DTO B3BEUICHHBIC BEIIECTBA, COJNIECOJCPKAHUE, CYIb(ATHI, XJIOPH-
IIel, He(pTenpoMyKTHI, (DEHOIBI, TSHKENbIe MEeTALIH U mpodee. [Io cBoeMy cocTaBy IIaxTHas BOJA BOJOOTIMBHBIX
KOMILIEKCOB BIIOJHE MPHUTOIHA JJISI TEXHUYECKOTO BOJOCHAOXKEHUS TPENNPUATHH, HAPUMEp, METAJUTYPTHIECKUX,
06e3 IoporocTosIIed BOIOMOATOTOBKH. VICIONmp30BaHWE >K€ IMAXTHOH BOABI UISI HHUTHEBOTO BOJOCHAOKEHUS
BO3MOJKHO TOJIBKO B COYETAHWH C MPEABAPUTEIBHOI IIyOOKOH OYHCTKOM, OCOOCHHO €CJIM 3TO BOAA, OTKAaYWBaeMast
BOJIOOTJIMBHBIMHA KOMIDUIEKCAMH C TIOTPY>KHBIMH Hacocamu. B Takoil Boje, Kak MpaBHIIO, NMPEBBIIEHB! IPEAEITHHO
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JIOIyCTAMBIC KOHIIEHTPAIINH JKeJIe3a, MapraHia. JTo CBA3aHO C TEOXHMHUYECCKUMH IPOLIECCAMH, MPOUCXOISAIINMA B
MTOJI3EMHBIX BOJHBIX TOPU30HTAX MOCTE 3aKPBITUS MIAXT.

[ToBepXHOCTHBIE CTOKH O0Pa3yIOTCS W3 MOXKAEBHIX M TAJBIX BOM, CTCKAOIIUX C TEPPUTOPHH MPOMBIIIICHHBIX
npeanpusTaid. J[oys MOBEPXHOCTHOTO CTOKa B 00IIeM 00beMe cOpachlBaMbIX CTOYHBIX BOJ YTOJIbHOM HPOMBIIII-
JICHHOCTHU cocTaBisieT 2%. VX KOMMYecTBO 3aBHCUT OT 00BeMa TOKICBBIX U TANBIX BOM, & TAKXKE OT BEJIMYHUHBI IIJI0-
II1aJT0K TPOMBIIIICHHBIX TPEATIPHISTHH.

OOBbeKTaMU-3arpsI3HUTEISIMU TIOBEPXHOCTHOTO CTOKA Ha TEPPUTOPUH HOBOBOJIBIHCKOTO YIJIEIIPOMBIIUIEHHOTO
paﬁOHa SABJIAKOTCA: OTKPBITBIC CKJIAAbl YIJId WM KOHUCHTPATOB, IIAXTHBIC NOPOAHBIC OTBAJIbI, IJIaM, )lp06I/IJ'II)HbIe
OTJICJICHUS, CKIIAJbI TOPIOYE-CMA30YHBIX MATEPUATIOB U (OTOPEAreHTOB, MYHKTHI MOTPY3KH M Pa3rpy3KH KeEJIe3HO-
JIOPOXKHBIX BarOHOB, KaHATHBIE JOPOTH, KOTEJIbHbBIE YCTAHOBKH H T.II.

Ha Tepputopun HoBOBOJIBIHCKOTO YIJIETIPOMBIIUIEHHOTO paifoHa B KauecTBE OTXO/OB IPOU3BOJICTBA, KpOMeE
CTOYHBIX BO, oOpasyercsi Oousiplnas Macca IycToi mopoasl. OHa cKiIagupyeTcs Ha IUIOCKHUX OTBajax Ha IPHMBI-
KaOIIX TeppUTOPHsIX. Ha TUIOCKMX OTBanax HaKaIUITMBAETCsS TakKe yroyb. [lopoma m yronp B IUKIEe oOOTaIIeHHUs
KOHTAKTHPYIOT ¢ (OTOpEareHTaMu, II03TOMY JIMBHEBBIC CTOKH C TEPPUTOPHH TUIOCKHX OTBAJIOB MOTYT OBITH 3arpsi3-
HEHBl XHMUYECKUMH COeAMHEHUAMH. OYHCTKa MOBEPXHOCTHBIX BOJ C TEPPUTOPHH MIAXT HE MPOBOIMUTCS, XOTS 10
KayeCTBEHHOMY COCTAaBY OHH OTHOCATCS K CHIIbHO3arpsi3HeHHBIM. [Ipu ob6ciemoBannu HOBOBOJBIHCKOTO YTIIETIPO-
MBIIIICHHOTO PaifOHa JIMBHEBBINH CTOK C TEPPHTOPUH comepskan cBbime 15000 Mr/aM’ B3BEIICHHBIX BEIIECTB, KOH-
neHTpawms poTopeareHTa gocTHrana Goee 450 Mr/mM’, a HedTenponykTos — 500 MI/IM.

HOpOZ[H])le OTBaJIbl ABJAIOTCA OCHOBHBIMHU MCTOYHHMKAMH 3arpsA3HCHUA MOBEPXHOCTHOI'O0 CTOKA B3BCHICHHBIMU
BCIICCTBAMHU, MHUHEPAJIbHBIMH COJIAIMHU U MOHAMU TAXKCIIBIX METAJJIOB. TaK, KOJIMYECTBO B3BCUICHHBIX BCIICCTB B
JOXKIEBBIX BoAax noxoauT no 12000 mr/m m B tameix — go 50000 mr/a, oOmiee cosecoiepikaHue JIOCTHraeT
8000 mr/m. MakcumanbHOE KOJHYECTBO JKelle3a cocTaBisieT Ooiee 7550 mr/m. OHO TpOSIBIISIETCS B TallBIX BOJAX
OTBAJIOB ITOYTH BceX MIaXT HOBOBOJIBIHCKOTO yIIIEMPOMBIIIIIEHHOTO paiioHa. CTOKH YroJbHBIX CKJIJIOB II0 COCTAaBY U
KOHIICHTPAILUH 3arpsI3HAIOMINX BEUIECTB MAJIO OTJIMYAIOTCSA OT CTOKOB MOPOIHBIX OTBajOB. Upe3BBHIYaifHO BayKHBIM
(hakTOpOM TEXHOTEHHOTO BIHSIHAS HA CAHUTAPHOE COCTOSHHE MPUPOIHBIX BOTHBIX OOBEKTOB SBISCTCS 3arps3HEHUE
BOJIOCOOPHBIX TEPPUTOPHA XUMUIECKUMH SIIEMEHTaMU BOKPYT YTOJBHBIX W TOPHOPYIHBIX MPEANPUATHI, 0COOCHHO
pu pa3paboTKe MOTUMETAIUTHYECKUX PYA.

Ha ocHoBe wuccrnemoBaHMi W aHanmW3a CTOYHOW BOABI M3 TEXHOJIOTHYECKHX OTBAJOB IMOPOJ MIAXT MBI
MPEUIOKIIA ONITUMHU3AIIMOHHBIE MEPOIIPUATHS, HAlIPaBJICHHBIC Ha YIIyYIICHHE COCTOSHUS KaK OTIACIBHBIX KOMIIO-
HEHTOB OKpPYXaroLlel IPUPOIHOMN CPelbl, TAK U LIEJOCTHBIX IPUPOJHO-XO3SMCTBEHHBIX cUCTeEM HOBOBOJIBIHCKOIO
TOPHOIPOMBIIUIEHHOTO palioHa.

KiroueBble ¢JI0Ba: CTOYHBIE BO/Ibl, OIMTACHBIC KOMIIOHCHTHI, OTBAJIbl YT'OJIbHBIX MIaXT, BOAOCMBI, 3arpsA3HCHUAA,
OpraHNYecKre BEIeCTBa.

Information about authors:

Bosak Pavlo, lecturer, Department of ecological safety, Lviv State University of Life Safety, Lviv, Ukraine;
bosakp@meta.ua; https://orcid.org/0000-0002-0303-544X

Popovych Vasyl, Doctor of Technical Sciences, Associate Professor, Head of the Department of ecological
safety, Lviv State University of Life Safety, Lviv, Ukraine; popovich2007@ukr.net; http:// orcid.org/0000-0003-
2857-0147

Stepova Kateryna, Assistant Professor Environmental Safety Department, Lviv State University of Life Safety,
Lviv, Ukraine; katyastepova@gmail.com; https://orcid.org/0000-0002-2082-9524

Marutyak Sofia, Assistant Professor Department of landscape architecture, landscape gardening and urban
ecology, National Forestry University of Ukraine, Lviv, Ukraine; msofiya@ukr.net; https://orcid.org/0000-0002-
0509-8604

REFERENCES

[1] Bosak P., Popovych V. Radiation-ecological monitoring of coal mines of Novovolinsk mining area / News of the
National Academy of Sciences of the Republic of Kazakhstan. Series of geology and technical sciences, 2019. Vol. 5, N 437.
P. 132-137. https://doi.org/10.32014/2018.2518-170X.134

[2] Buzylo V. (2018) Environmental and man-made consequences of liquidation of coal mines. Field development, 5,
535-540.

[3] Buzylo V., Pavlychenko A., Borysovska O., Saveliev D. Investigation of processes of rocks deformation and the earth’s
surface subsidence during underground coal mining. E3S Web of Conferences 123, 01050. Ukrainian School of Mining
Engineering, 2019. https://doi.org/10.1051/e3sconf /2019123010 50

[4] Buzylo V., Pavlychenko A., Savelieva T., Borysovska O. Ecological aspects of managing the stressed-deformed state of
the mountain massif during the development of multiple coal layers. E3S Web of Conferences 60, 00013. Ukrainian School of
Mining Engineering, 2018. https://doi.org/10.1051/e3scont/20186000013




N E W S of the Academy of Sciences of the Republic of Kazakhstan

[5] Dychkovskyi R., Lozynskyi V., Saik P., Petlovanyi M., Malanchuk Ye., Malanchuk Z. Modeling of the Disjunctive
Geological Fault Influence on the Exploitation Wells Stability During Underground Coal Gasification // Archives of Civil and
Mechanical Engineering, 2018, 18 (4). P. 1183-1197. https://doi.org/10.1016/j.acme.2018.01.012

[6] Falshtynskyi V., Saik P., Lozynskyi V., Dychkovskyi R., Petlovanyi M. Innovative aspects of underground coal
gasification technology in mine conditions // Mining of Mineral Deposits, 2018. 12 (2). P. 68-75.
https://doi:10.15407/mining12.02.068

[7] Khomenko O., Kononenko M., Petlovanyi M. Analytical modeling of the backfill massif deformations around the
chamber with mining depth increase // New Developments in Mining Engineering. 2015. P.  265-269.
https://doi.org/10.1201/b19901-47

[8] Lozynskyi V., Saik P., Petlovanyi M., Sai K., Malanchyk Ye. Analytical Research of the Stress-Deformed State in the
Rock Massif Around Faulting // International Journal of Engineering Research in Africa, 2018, (35). P. 77-88.
https://doi.org/10.4028/www.scientific.net/JERA.35.77

[9] Lozynskyi V., Saik P., Petlovanyi M., Sai K., Malanchuk Z., Malanchuk Y. Substantiation into mass and heat balance for
underground coal gasification in faulting zones // Inzynieria Mineralna, 2018, 19 (2). P. 289-300. https://doi.org/10.29227/IM-
2018-02-36

[10] Malovanyy M., Zhuk V., Sliusar V., Sereda A. Two stage treatment of solid waste leachates in aerated lagoons and at
municipal wastewater treatment plants // Eastern-European Journal of Enterprise Technologies, 2018, 1 (10). P. 23-30.
https://doi.org/10.15587/1729-4061.2018.122425

[11] Petlovanyi M.V., Lozynskyi V.H., Saik P.B., Sai K.S. Modern experience of low-coal seams underground mining in
Ukraine // International Journal of Mining Science and Technology, 2018, 28 (6). P. 917-923.
https://doi:10.1016/j.ijmst.2018.05.014

[12] Petlovanyi M., Lozynskyi V., Zubko S., Saik P., Sai K. The influence of geology and ore deposit occurrence
conditions on dilution indicators of extracted reserves // Rudarsko Geolosko Naftni Zbornik, 2019, 34 (1). P. 83-91.
https://doi.org/10.17794/rgn.2019.1.8

[13] Petlovanyi M.V., Medianyk V.Y. Assessment of coal mine waste dumps development priority // Scientific Bulletin of
NMU Ukraine, 2018. N 4. P. 28-35. https://doi.org/10.29202/nvngu/2018-4/3

[14] Pietrzak D., Mandryk O., Kosakowski P., Kmiecik E., Wator K. Evaluation of the possibility of using the dniester
river water in the halych area (Ukraine) to supply the population with drinking water. International Multidisciplinary Scientific
GeoConference Surveying Geology and Mining Ecology Management. SGEM, 2017, 17 (31). P. 277-284.
https://doi.org/10.5593/sgem2017/31/S12.035

[15] Pietrzak D., Mandryk O., Wator K., Kmiecik E., Zelmanowych A. Evaluation of the possibility of using the water of
the Bystrytsya-Nadvirnyans'ka River in Cherniiv (Ukraine) to supply the population with drinking water. E3S Web of
Conferences. 30, 01009, 2018. https://doi.org/10.1051/e3sconf/20183001009

[16] Popovych V. Vegetative reclamation of waste heaps of Lviv-Volyn coal basin. Lviv, LSULS, 2014.

[17] Popovych V. Reclamation of waste heaps of liquidated mines of Lviv-Volyn coal basin // Scientific Bulletin of NLTU
Ukraine, 27 (3), 2017.

[18] Popovych V. Characteristics of the spontaneous combustion centers at the coal mines of Novovolynsk mining area //
Scientific Bulletin of NLTU Ukraine, 2018, 12. P. 77-82.

[19] Popovych V. Influence of climatic conditions on the vegetation development of man-made landscapes of Male
Polissya in winter // Scientific Bulletin of NLTU Ukraine, 2018, 12. P. 14-19.

[20] Popovych V. Phytocenosis of the extinct waste dumps of the Lviv-Volyn coal basin // Bulletin of Lviv State University
of Life Safety, 2018, 10. P. 184-190.

[21] Popovych V., Stepova K., Voloshchyshyn A., Bosak P. Physico-Chemical Properties of Soils in Lviv Volyn Coal Basin
Area. E3S Web Conference. [Vth International Innovative Mining Symposium. Vol. 105, 02002, 2019.

[22] Popovych V.V., Henyk Y.V., Voloshchyshyn A.I., Sysa L.V. Study of physical and chemical properties of edaphotopes
of the waste dumps at coal mines in the Novovolynsk mining area // Scientific Bulletin of NMU Ukraine. N 5. P. 122-129. 2019.
https://doi.org/10.29202/nvngu/2019-5/19.

[23] Popovych V., Voloshchyshyn A. Environmental impact of devastated landscapes of Volhynian Upland and Male
Polisya (Ukraine) // Environmental Research, Engineering and Management. Vol. 75. N 3. P. 33-45, 2019.
https://doi.org/10.5755/j01.erem.75.3.23323

[24] Popovych V., Voloshchyshyn A. Features of temperature and humidity conditions of extinguishing waste heaps of coal
mines in spring // News of the National Academy of Sciences of the Republic of Kazakhstan. Series of Geology and Technical
Sciences. Vol. 4, N 436. P. 230-237. 2019. https://doi.org/10.32014/2019.2518-170X.118

[25] Zasidko I., Polutrenko M., Mandryk O., Stakhmych Y., Petroshchuk N. Complex technology of sewage purification
from heavy-metal ions by natural adsorbents and utilization of sewage sludge // Journal of Ecological Engineering, 20 (5).
P. 209-216. 2019. https://doi.org/10.12911/22998993/105576

[26] Vygovska D.D., Vyhovsky D.D., Pikulova T.P. Mine water purification in case of mine «Bilozerska» // News Donetsk
Mining Institute, 2012. N 1 (30), N 2 (31).

— 46 ——



N E W S of the Academy of Sciences of the Republic of Kazakhstan

Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the described work has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint,
see http://www.elsevier.com/postingpolicy), that it is not under consideration for publication elsewhere,
that its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English or in any other language, including electronically without the written consent of the copyright-
holder. In particular, translations into English of papers already published in another language are not
accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be checked
by the Cross Check originality detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Academy of Sciences of the Republic of
Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.

[IpaBuna opopmiieHHs cTaTbU Ui My OJIMKALMK B )KYypHaJIe CMOTPETh Ha CalTe:

www:nauka-nanrk.kz

ISSN 2518-170X (Online), ISSN 2224-5278 (Print)

http://www.geolog-technical.kz/index.php/en/

Penaxropst M. C. Axmemosa, /]. C. Anenos, A. Axmemosa
Bepctka /. A. A6opaxumosoii

IToamnucano B nieuats 14.10.2020.
®dopmar 70x881/8. Bymara odeernas. [leaars — puzorpad.
14 1. Tupax 300. 3axa3 5.

Hayuonanvnas akademus nayx PK
050010, Armamur, ya. [llesuenko 28, m. 272-13-19, 272-13-18



