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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 Pecniybnukacbl ¥nmmebiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonoausi xoHe
MeXxHUKarbIK FbifibiIMOap Cepusicbl” fbinbIMU XypHanbiHbiH Web of Science-miH xaHanaHfaH HyckKachbl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapnaldbl. byn uHdekcmeny
b6apbicbiHOa Clarivate Analytics kommnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke Kabbinday moceneciH
Kapacmebipyda. Webof Science sepmmeywinep, asmopnap, bacnawhbinap MEH MeKeMesiep2e KOHmMeHm
mepeHOiei meH canacblH ycbiHaObl. KP YFA Xabapnapbi. [eonoeusi xoHe mexHUKasblK fblibiMOap
cepusicel Emerging Sources Citation Index-ke eHyi 6i30iH KoramOacmabiK yWiH eH e3ekmi xoHe 6edesndi
2eo0rs102usl XoHe mexHuKarnbIK fblribiMdap 6olbiHWa KOHMeHmke adandblfbiMbi30b! 6ir1dipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «3gecmusi HAH PK. Cepusi 2eonoauu u mexHU4eCKUxX
Hayk» bbln npuHsam 0Onsa uHdekcuposaHusi 8 Emerging Sources Citation Index, obHoeneHHoul sepcuu Web
of Science. CodepxaHue 8 amomMm uHOeKkcuposaHuU Haxodumcsi 8 cmaduu paccMompeHuUsi KomnaHueul
Clarivate Analytics Ons OanbHeliweao npuHsamus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadecmeo u enybuHy KoHmeHma Ons uccriedosameriel, asmopos, u3damernel U y4dpexoeHud.
BknoyeHue Useecmusi HAH PK. Cepusi eeonoeuu u mexHudeckux Hayk e Emerging Sources Citation
Index demMoHCmMpupyem Halwy NpueepXeHHOCMb K Haubonee akmyasbHOMY U 8/1USIMESIbHOMY KOHMEHMY
10 2e0/102UU U MEXHUYECKUM Haykam Orisi Hawezao coobujecmea.



bacpengaktopm
3. . 1., mpodeccop, KP ¥FA akagemuri
N.K. BeiicembeToB
bac penakTopbIHBIH OpBIHOACAPHI
Koaraes I'.2K. ipod., reon.-MuH. . JOKTOPHI
Pemaxmus ankacs:

AbakanoB T./. mpod. (Kazakcran)

Aodumesa 3.C. nipod., akagemuk (Kazakcran)
ArabexosB B.E. akanemuk (benapycs)

Adgues T. npod., akagemuk (O3ipOaiikan)
Bakupos A.B. pod., (Keipreizctan)

Becnaes X.A. npod. (Kazakcran)

Bumumo6aes B.K. npod., akagemuk (Kazakcran)
BykrykoB H.C. poo., akanemuk (Kazakcran)
Byaar A.®. ipoo., akagemuk (YKpanHa)

I'anues U.H. npoo., akagemuk (ToxxikcTan)
I'pasuc P.M. npo¢. (AKLLI)

Eprammes I' K. npod., akagemuk (Kazakcran)
Kykos H.M. nipod. (KazakcTan)

Ko:xaxmeroB C.M. npod., akanemuk (Kazaxcran)
KonTopoBuu A.J. npod., akanemux (Peceit)
KypckeeB A.K. mpod., akanemuk (Kazakcran)
KypuasoB A.M. npod., (Peceii)

Meney A.P. mpod., akagemux (Kazakcran)
MyxamemxanoB M.A. nipod., kopp.-mymieci (Kazakcran)
HurmatoBa C.A. npod. (Kazakcran)

O3p0eB C.M. nipod., akagemuk (Kazaxkcran)
MocTtoaaruii B. npod., akanemuk (Momiosa)
Pakumes b.P. npoo., akagemuk (Kazakcran)
CeiitoB H.C. npod., kopp.-mymeci (Kazakcran)
CeiitmypaToBa 2.10. nipod., kopp.-mymeci (Kazakcran)
Crenanen B.I'. mpod., (I'epmanwmst)

Xampepu Tx. . npod. (AKLI)

ITeiinep M. npod. (I'epmanust)

«KP ¥F A Xa6apaapsbl. ['eosiorust xoHe TEXHMKAJBIK FbUIBIMAAP CEPUSACHI».

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

Menmikrenyi: «Kazakcran PecryOnnkachiHbIH ¥ITTHIK FBUIBIM akageMusicbl» PKB (Anmartsl k. ).

Kazakcran pecryOnukacsiHBIH MoJIeHHET IIeH akmapaT MHHHUCTPIITIHIH AKHapaT JKOHE MyparaT KOMHUTETIHZE
30.04.2010 . 6epinren Ne10892-7K mep3imaik 6acbUIBIM TipKeYyiHe KOWBLTY Typaiibl KYaJliK.

Mep3iMIiTiri: )KBUTBIHA 6 PET.
Tupaxsr: 300 nana.

Penakiusaneig Mekermxkaiisl: 050010, Anmarsl K., llleBuenko kerr., 28, 219 6ei., 220, ten.: 272-13-19, 272-13-18,
http://www.geolog-technical .kz/index.php/en/

© Kazakcran PecrryOnukachHbIH ¥ ATTHIK FRUIBIM akaneMusichl, 2020

Penaxumsanery ~ Kaszakcran, 050010, Anmatsl k., Kabanb6aii 6ateip kerr., 69a.
MEKEH)KaNBbI: K. W. CorbaeB aThIHIAFbI TCOJIOTHS FRUIBIMIAP HHCTUTYTHI, 334 Genme. Ten.: 291-59-38.

Tunorpadusase Mekemkaiiel:  «NurNaz GRACE», Anmarts! K., PeickyioB kemr., 103.




I'maBHBIM penakTop
1. 3. H., podeccop, akamemuk HAH PK
. K. Beiicem0eToB
3aMecTuTeNnb IIaBHOTO peaakTopa
Koaraes I'.2K. pod., TOKTOp T€ONI.-MHH. HAYK
PenakuumoHHAs KONNETr U s

AbakanoB T./l. mpod. (Kazaxcran)

Aodumesa 3.C. nipod., akagemuk (Kazaxcran)
ArabexosB B.E. akanemuxk (benapycs)

AaueB T. npod., akagemuk (AzepOaiimkan)
Bakupos A.B. pod., (Keipreizcran)

Becnaes X.A. npod. (Kazaxcran)

Bumum6aes B.K. npod., akagemuk (Kazaxcran)
Bykrykos H.C. npoo., akanemux (Kazaxcran)
Byaar A.®. ipoo., akagemuk (YKpanHa)

I'anues U.H. npod., akanemuk (TamxukucTan)
I'paguc P.M. npo. (CILIA)

Epranmues I'.K. npod., akanemuk (Kazaxcram)
Kyxor H.M. npod. (Kazaxcran)

Ko:xkaxmeroB C.M. npod., akanemuk (Kazaxcran)
KonTopoBuu A.J. npod., akanemuk (Poccust)
Kypckee A.K. npod., akagemuk (Kazaxcran)
KypuaBoB A.M. npod., (Poccus)

Megaey A.P. npod., akagemuk (Kazaxcran)
MyxamenxanoB M.A. ipod., wi.-kopp. (Kazaxcran)
HurmartoBa C.A. npod. (Kazaxcran)

O3n0eB C.M. nipod., akagemuk (Kazaxcran)
MocTtoaaruii B. mpog., akanemuk (MoJioBa)
Pakumes B.P. npod., akagemuk (Kazaxcran)
CentoB H.C. mpod., un.-xopp. (Kazaxcran)
CeiitmypaToBa 3.10. npod., wi.-kopp. (Kazaxcran)
Crenanen B.I'. mpod., (I'epmanwst)

Xamdepn k.. npod. (CILIA)

reiinep M. npod. (I'epmanwist)

«HM3BecTuss HAH PK. Cepusi reosioruu 4 TeXHUYECKHX HAYK».

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

CoOctBennuk: PecrnyOnukanckoe oOiecTBeHHOe oObenuHeHne «HanuonanbpHas akanemusi Hayk PecryOnuku
Kazaxcran (r. AnMartsr).

CBUAETENBCTBO O NMOCTAHOBKE Ha YYET MEPUOAMYECKOro TeyaTtHoro n3fanust B Komurere undopmanuu u apxuBoB
MunucrepcTBa KyabTypsl 1 HHGopmanun Pecrryonmku Kazaxcran Nel10892-7K, seinannoe 30.04.2010 r.

Ilepronu4HOCTE: 6 pa3 B ToA.
Tupax: 300 sx3eMIIISIpoB.

Anpec penaxiun: 050010, r. Anmartsl, yi. [lleByenko, 28, kom. 219, 220, ten.: 272-13-19, 272-13-18,
http://www.geolog-technical .kz/index.php/en/

© HammonanpHas akanemust Hayk PecrryOmmkn Kazaxcran, 2020

Anpec penaknun: Kazaxcran, 050010, r. Anmarter, yin. Kaban6aii 6aTeipa, 69a.
Wncturyt reonorndeckux Hayk uM. K. M. CarnaeBa, komnara 334. Ten.: 291-59-38.

Anpec tunorpadun: «NurNaz GRACE», r. Anmartsr, yi. Peickynosa, 103.




Editorin chief
doctor of Economics, professor, academician of NAS RK
I. K. Beisembetov
Deputy editor in chief
Zholtayev G.Zh. prof., dr. geol-min. sc.
Editorial board:

Abakanov T.D. prof. (Kazakhstan)

Abisheva Z.S. prof., academician (Kazakhstan)
Agabekov V.Ye. academician (Belarus)

Aliyev T. prof., academician (Azerbaijan)

Bakirov A.B. prof., (Kyrgyzstan)

Bespayev Kh.A. prof. (Kazakhstan)

Bishimbayev V.K. prof., academician (Kazakhstan)
Buktukov N.S. prof., academician (Kazakhstan)
Bulat A.F. prof., academician (Ukraine)

Ganiyev LN. prof., academician (Tadjikistan)

Gravis R.M. prof. (USA)

Yergaliev G.K. prof., academician (Kazakhstan)
Zhukov N.M. prof. (Kazakhstan)

Kozhakhmetov S.M. prof., academician (Kazakhstan)
Kontorovich A.Ye. prof., academician (Russia)
Kurskeyev A.K. prof., academician (Kazakhstan)
Kurchavov A.M. prof., (Russia)

Medeu A.R. prof., academician (Kazakhstan)
Muhamedzhanov M.A. prof., corr. member. (Kazakhstan)
Nigmatova S.A. prof. (Kazakhstan)

Ozdoyev S.M. prof., academician (Kazakhstan)
Postolatii V. prof., academician (Moldova)

Rakishev B.R. prof., academician (Kazakhstan)
Seitov N.S. prof., corr. member. (Kazakhstan)
Seitmuratova Ye.U. prof., corr. member. (Kazakhstan)
Stepanets V.G. prof., (Germany)

Humphery G.D. prof. (USA)

Steiner M. prof. (Germany)

News of the National Academy of Sciences of the Republic of Kazakhstan. Series of geology and technology
sciences.

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

Owner: RPA "National Academy of Sciences of the Republic of Kazakhstan" (Almaty).

The certificate of registration of a periodic printed publication in the Committee of information and archives of the
Ministry of culture and information of the Republic of Kazakhstan N 10892-K, issued 30.04.2010.

Periodicity: 6 times a year.
Circulation: 300 copies.

Editorial address: 28, Shevchenko str., of. 219, 220, Almaty, 050010, tel. 272-13-19, 272-13-18,
http://www.geolog-technical .kz/index.php/en/

© National Academy of Sciences of the Republic of Kazakhstan, 2020

Editorial address: Institute of Geological Sciences named after K.I. Satpayev
69a, Kabanbai batyr str., of. 334, Almaty, 050010, Kazakhstan, tel.: 291-59-38.

Address of printing house: «NurNaz GRACE», 103, Ryskulov str, Almaty.




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

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

SERIES OF GEOLOGY AND TECHNICAL SCIENCES
ISSN 2224-5278
Volume 2, Number 440 (2020), 48 — 54 https://doi.org/10.32014/2020.2518-170X.30

UDC 669.162 16:581.52

Pavlo Bosak', Vasyl Popovych!, Kateryna Stepova!, Roman Dudyn’

"Lviv State University of Life Safety, Lviv, Ukraine;
“National Forestry University of Ukraine, Lviv, Ukraine.
E-mail: bosakp@meta.ua

ENVIRONMENTAL IMPACT AND TOXICOLOGICAL PROPERTIES
OF MINE DUMPS OF THE LVIV-VOLYN COAL BASIN

Abstract. To date, the environmental status of mining areas is characterized as critical. The prerequisites for
this are the formation of artificial landscapes (waste heaps, mine wastewater, etc.), high concentration of mining
enterprises in mineral deposits, inefficiency of measures to maintain mining facilities in a safe state, low level of
continuous monitoring of environmental change. The uncontrolled impact of mining areas leads to a general
exacerbation of the environmental problems of the region as a whole, as well as to the depletion of surface and
groundwater and the contamination of surrounding metals by heavy metals due to their migration from the mine
heaps.

The article discusses the features of the Lviv-Volyn coal basin as a background for industrial development of
Western Ukraine. The characteristics of the dumps of the closed up mine of the basin has been carried out. The
toxicological composition of the dumps of the Novovolynska mine has been investigated and their environmental
impact has been defined. Waste dumps of mine rocks of Lviv-Volyn area have high acidity, considerable content of
various salts and sulfate ions. This high mineralization is caused by the movement to the water-collection points and
the interaction of such water with rock dumps besides, and its way waste water is enriched with products of rocks
destruction and coal.

Key words: coal, Lviv-Volyn coal basin, environment, mine dumps, toxicological indicators.

Introduction. Sustainable socio-economic development of modern society is impossible without
assessment of man-made impact on the environment. Nowadays, developmental challenges in different
Ukrainian regions are caused by anthropogenic processes that lead to environmental pollution. Particular
attention should be paid to the investigation of the regions in which the coal industry is developed [3].

During the period of coal mining and coal processing operations in the territory of Lviv-Volyn coal
basin the geo-ecological environment has undergone significant changes. This is primarily due to the
change in the natural landscape, the impact of the coal processing waste on the environment, as well as the
change of geochemical indicators caused by the additional discharge of chemical and mineral compounds.

One of the main sources of environmental hazards for the region is mine dumps. Thus, when coal is
extracted from the rock mass, which is brought to the surface, up to 75% of the raw material goes to waste
[5]. Mine rocks accumulate in waste dumps, sludge pits, ash dumps etc. The refore a reliable assessment
of toxicity of mine dumps is an important issue while designing environmental measures for minimizing
their impact on the environment.

Purpose, tasks and methods of research. Problems related to the impact of mine dumps on all
components of environment have been studied in Ukraine and abroad for a long time. The papers of
Ukrainian authors, in which environmental issues of mining were considered in the context of
environmental issues, contain analysis of the critical geo-ecological situation in specific regions and
methodological approaches for assessment of their urgency as well as the recommendations for their
solution. At the same time, the environmental issues of the Lviv-Volyn coal basin and the assessment of
mining waste impact remain relevant. The object of the paper is determination of environmental impact
and toxicological properties of mine dumps of the Lviv-Volyn coal basin (figure 1).

—— 4] ——
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Figure 1 — Cartographic map of coal mine dumps #2 Novovolynska,
#4 Novovolynska, #9 Novovolynska, #5 Velykomostivska, # 1 Chervonohradska

Results and their discussion. The Lviv-Volyn coal basin is located in Western Ukraine. It covers the
territory of the northwestern part of Lviv and southwestern part of Volyn region. The northern border of
the basin is defined by the line of Volodymyr-Volynskyi — Torchin, and the eastern border by the Torchin-
Olesko line. The coal here lies almost horizontally at a depth of more than 315-550 m [7]. The
geographical location of the Lviv-Volyn basin is generally favorable for its economic development. It
caused the intensive coal mining. In the second half of the twentieth century a powerful cross-sector fuel-
power complex was created. The main component in the functional structure of the basin is the coal-
energy production cycle, which includes the coal industry and related coal consumption sectors
(electricity, transport) and production services (production of building materials, building and
construction, repair of mining equipment). Basing on the coal and electricity industries, mechanical
engineering, chemical, food and consumer industries have also developed, an extensive industrial and
social infrastructure has been created, an area of intensive peri-urban agriculture has been formed [6].

In the early 90's the coal industry of the Lviv-Volyn coal basin included 21 mines and a central
processing plant. In the Lviv part of the coal basin there were 12 coal mines (in Hirnyk - 2, in Sosnovka - 3,
in Chervonograd - 7 mines). What is more the central Chervonograd processing plant was built in
Sosnovka. In the Volyn part of the basin there were 9 mines (2 in the village of Blagodatny (Zhovtneve)
and 7 in the Novovolynsk district). However, due to the economic crisis, the situation in the coal industry
of the Lviv-Volyn basin has deteriorated significantly. Due to the fact that coal production has decreased
significantly, the number of employees in the industry has decreased, renovation of production facilities
has stopped, and the process of unprofitable mining sites closure has begun.

Only since 2002 the slow revival of the Lviv-Volyn coal basin did begin. Unprofitable mines were
abandoned, and coal companies were reorganized into state-owned enterprises. Today, the Lviv-Volyn
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Basin coal basin industry includes two state-owned enterprises, Lvivvugillya and Volynvugillya,
comprising 9 and 4 coal mines respectively. The main consumers are Burshtyn, Dobrotvir, Ladizhin and
Kalush CHPPs, the regional fuel department of the western regions of Ukraine, some commercial
organizations and people [4].

As some mines within the Lviv-Volyn coal basin were closed, the problem of their technogenic risk
remained unresolved. The factors of man-made pressure on the environment of the basin are: flooding of
mines, blockages and landslides of mine shafts, subsidence of the surface, high radiation background of
waste dumps and terrain, the release of toxic elements, compounds and products of combustion into water
reservoirs, soils, air [2].

At the present time, considerable attention is paid to the environmental safety of the mine waste
dumps, as a large number of people living near these man-made objects suffer from smog, products of
self-ignition and smoldering of the rock, disfigurement of a landscape, etc. The main technogenic impact
of mine complexes is so-called technogenic landscapes - dumps of waste rock - waste heaps, which cause
a number of problems. They pollute almost all elements of the environment: air, ground water, land
runoff, soil, plants. In this regard, we decided to investigate the toxicological composition of the dumps of
mine # 9 "Novovolynska" and their on environmental impact [9].

Mine # 9 "Novovolynska" belongs to the State Enterprise "Volynvuhillya" and is located on the
territory of Ivanychi region of Volyn region. Coal has been produced here since 1963. The flat dump is
located 150 m north of the industrial site. Its height is approximately 30 m. 5.5 million tons of waste
covers the area of over 120 000 m*. Samples were taken at a depth of 15-20 cm from the surface of the
dump. Investigation of the toxicological properties of waste heaps of mine # 9 "Novovolynska". The
results are in tables 1 and 2.

Table 1 — Characteristics of waste dumps of closed mines

. . o Shape of | Dump state burning, The organization to which
Dump Mine City, district the dump not burning) the dump was handed over
The rock was taken out, the land
#1 frustum .
1 Chervonohrad not burning was handed over to the Chervonograd
Chervonohradska of a cone .
land fund in 2000
1 conical not burning
5 #5 Volsvyn, flat ot burnin Handed over to the Volsvyn
Velykomostivska | Sokal region g (Sokal region) land fund in 2005
3 flat not burning
1 #2 Novovolvnsk conical not burning Handed over to the
) Novovolynska Vool flat not burning Novovolynsk land fund
1 #4 conical not burning o
Novovolynsk - - Under recultivation
2 Novovolynska conical not burning
1 conical not burning
2 #9 gra}fdcl}\;i’v flat not burning Handed over to the Hrydiv
3 Novovolynska regig/n flat not burning (Ivanychi region) land fund in 2006
4 flat not burning

Table 2 — Toxicological properties of waste rock of mine # 9 "Novovolynska"

Index Unburnt rock Raw rock Southern slope Western slope

pH 3,63-4,81 5,59 7,18 8,4
Hydrolytic acidity mg-eq./100g of soil 10,6 0,21 0,22 0,29
Total absorbed bases (Cat+Mg), eq./100g. of soil 13,5 30,1 48,1 51,4
Humus, % 2,21-6,94 9,52 7,53 0,49
Nitrogen, mg/kg 49,8-59.9 29 14,2 16,9
P20s, mg/kg 13 214 11 28

K20, mg/kg 64 201 79 42
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Investigation of the toxicological properties of the waste rock of mine # 9 "Novovolynska" have
shown that the unburned rock is acidic: the pH of salt extract varies within 3,63-4,81. The hydrolytic
acidity is quite high - 10.6 mg/100g of soil and more. The soil on the slopes has an alkaline reaction and a
much lower hydrolytic acidity (0,22-0,29). The total absorbed bases (Mg and Ca) is minimal in the dump
rock and averages 16.29 mg/100g of soil. It is higher on the slopes - 48.1 mg/100g of soil. The humus index
of unburned rock ranges from 2,21-6,94%. The humus content differs in the samples taken on the western
and southern slopes (0,49% and 7,53%). The highest humus content is in the raw rock — 9,52% [1,12].

Technical unburned rock is characterized by a very low content of exchange nitrogen 49,8 mg / kg.
Much less N, is present in soil on the slopes of the dump 14.2 mg/kg. The highest content of phosphorus
and potassium is found in raw rock. The mineral and chemical composition of the dump rock affects both
the geochemical environment of the region and the health of the population, as some trace elements
accumulated in the dumps lead to poisoning of flora and fauna and humans, since their content exceeds the
MPC [8]. The content of heavy metals in the waste dump is as follows (figure 2 and 3).

Cd*0

| not burned breed mfresh breed  south slope mthe western slope |

Figure 2 —Total content of heavy metals in the dump rock, mg/kg

14 4 13

12 1

101

i :
2524

B

24 27
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S
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gL+
Pb

Co Cu In Cd*10

| not burned breed mfresh breed  south slope mthe western slope

Figure 3 — Content of active forms of heavy metals in dump rock, mg/kg
— 5] ——
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The distribution of lead in the dump is uneven. Higher concentrations of lead are found in the waste
rock, although the concentrations exceeding MPC are detected both on the slope of the dump and in the
rock itself. The average total zinc content in rocks and slopes reaches 0.3% of MPC. Most of the active
zinc can be found on the slopes of the dump. Its content doesn't exceed the acceptable limits.

The best aggregates for copper accumulation are unburnt rocks. The highest content of active copper
is defined in the technical soil of the slopes, while on the southern slope its content exceeds of the MPC by
more than 4 times. The slopes of the dump are characterized by a high content of cobalt that exceeds the
content in the rock by 4 times. The maximum concentration of the total cadmium is detected on the slopes
of the dump, the minimum - in the dump rock. In general, its content does not exceed the MPC in the soil
3.0 mg/kg. The maximum concentration of active cadmium is also detected on the slopes of the dump, and
the minimum - in the waste rock. In general, its content does not exceed the MPC in the soil 0.7 mg/kg
[10,14].

As a result, we should note that the accumulation of waste dumps of mine rocks causes the following
technogenic changes in the area around "Novovolynska" mine # 9:

— accumulation of loose and unstable waste rock containing corrosive chemical substances;

— change of the groundwater balance and depletion of aquifers due to disturbance of natural
circulation;

— lands loss due to flooding and pollution;

— pollution of the atmosphere, soil and groundwater, especially by heavy metals;

artificial formation of an uncharacteristic microclimate around the mine.

Conclusions. The investigation revealed significant differences in the toxicological composition of
mine waste dumps in different locations. Unburnt rock is the most acidic in comparison to the raw one and
to the soil on the slopes of the dump. Raw rocks are rich in phosphorus and potassium and are also
characterized by a high humus content [11,13]. The best accumulators are the slopes of the dump.

Accumulation of toxic constituents in technological dumps creates a significant man-made danger. To
prevent the emergence of hazardous manifestations of sewage to the ecological situation in the study area,
it is necessary to use natural resources rationally, to timely carry out demineralization and reclamation,
phytomelioration of disturbed lands and use a method based on phytotechnology — a hydrophytic structure
of the type of bio-plateau, which performs the destruction, transformation and accumulation of nitrogen-
containing substances, heavy metals and other toxic substances, ensuring the biological purification of
water from pollutants.

IL. B. Bocaxk!, B. B. Ilonosu4', E. B. CrenoBas’, P. B. lynun®

!JIbBOB MEMIIEKETTIK TipIILTiK KAYilCi3iri yHHBEPCHTETI, YKpauHa;
2YKpauMHa YITTHIK OPMaH IIapyallbLIBIFEl YHUBEPCHUTETI, JIbBOB, YKpanHa

IMAXTA TAMIIBIUIAPBIHBIH TOKCUKOJIOT'UAJIBIK CUTIATTAPBI
JIbBOB-BOJIBIH TAC KOMIPI )KOHE OJIAP/JIbIH KOPIHATAH OPTATA OCEP ETVYI

II. B. Bocax!, B. B. ITonosu4', E. B. CrenoBas’, P. B. {ynun®

!JIbBOBCKHI TOCYIapCTBEHHBIN YHUBEPCUTET GE30MACHOCTH KU3HENEATENLHOCTH, Y KPaVHa;
’HanuoHaIbHbIA T1ECOTEXHAYECKUN YHUBEPCUTET YKpauHsl, JIbBoB, YKpanHa

TOKCHUKOJIOTHYECKUE CBOMCTBA OTBAJIOB IITAXTHBIX orPOJA
JIbBOBCKO-BOJIBIHCKOI'O KAMEHHOYT'OJIBHOI'O BACCEMHA
N X BJIUSTHUE HA OKPYXAIOIIYIO CPELY

AHHoTanus. Ha cerogHsAmHMi AeHb 3KONOTHYECKOE COCTOSIHHE TOPHOIPOMBIIIJICHHBIX PalfOHOB XapakTte-
pusyercsi Kak Kputuueckoe. [IpeanocbuikaMu 3TOro sIBIsieTCs 00pa3oBaHne MCKYCCTBEHHBIX JIaHIIAQTOB (OTBAJIBI
IIAXTHBIX TOPOJ, CTOYHBIC IIAXTHBIE BOJIBI), BBICOKAs KOHIIEHTpAIMs TOPHBIX NPEeNNpUATHH B MecTax 3aJiexei
TIOJIE3HBIX MCKOIAEMbIX, HEA((PEKTUBHOCTD MEp IMOJIEPKKH TOPHO-TEXHOIOTHYECKHX OOBEKTOB, HU3KHH YPOBEHBb
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MTOCTOSTHHOTO MOHHUTOPHHTA 32 H3MEHEHHEM 3KOJIOTHYECKOTO COCTOSHUS OKpY’Karomen cpeabl. HexoHTponmpyemoe
BIIMSTHAE TOPHOIIPOMBIIIJICHHBIX PAfOHOB MPUBOIUT KaK K 00IeMy 00OCTPEHHIO 3KOJOTHYECKHUX MPOOIeM pernoHa
B ICJIOM, TaK U K MCTOUICHHUIO MOBECPXHOCTHBLIX W MOA3CEMHBIX BOA U 3arpsA3HCHUIO TSXKCIIBIMU METallllaMHU IIpUuJie-
rarollUX TEPPUTOPUM B pe3yJIbTaTe UX MUTPALIMH C OPOJ IIAXTHBIX TEPPUKOHOB.

CornacHo (usuko-reorpaduueckuM MpU3HAKaM IUTON[aJb HOBOBOJBIHCKOTO TOPHOMPOMBIIIJICHHOTO paioHa
otHOcHTCsl K Manomy [loneckro. C Havasia 1OOBIYM KaMEHHOTO YTJISl 3KOJOTHYECKOE COCTOsSIHUE HOBOBOJIBIHCKOTO
TOPHOIPOMBIIIICHHOTO PETHOHA 3HAYUTENBHO YXYIIIAIOCh. BIaronpusaTHBIMH YCIOBHSAMH JJIS 3TOTO CTaJo
00pa3oBaHUE MCKYCCTBEHHBIX TOPOJHBIX HACHITICH, TEXHOICHHBIX ()OPM OTBAJIOB, HAKOIUICHUE IAXTHBIX OTXOJOB.
HoBOBONBIHCKHI TOPHONIPOMBIIUICHHBIN palilOoH HAXOMUTCA IOJ BIMSHHEM BO3IYIIHBIX MAcCC, MMOCTYTAIOMINX C
ATITaHTHYECKOTO OKeaHa W IOro-3alaJHBIX KOHTHHEHTATbHBIX Macc EBpombl. Takoe reorpadudeckoe MOJIOXKEHHE
c(hOopMHPOBATIO OKEAHNIECKO-KOHTHUHEHTAIBHBIN KIIIMAT, KOTOPBIA XapaKTepU3yeTCs HEYCTONYUBBIMA MTOTOTHBIMHI
YCIIOBHSIMH, BBICOKOW OTHOCHTEIBHOHM BIIAKHOCTHIO, OOJBIINM KOJMYECTBOM OCAaAKOB. ExxeromHo aeicTByromme
maxThl ropona HoBOBOJBIHCKAa BBIOpACHIBAIOT HAa MOBEpXHOCTH Ooyiee 100 ThIC. TOHH OTBaJBHON mopoasl. Ha
MOPOTHBIX OTBajaX HakomIeHO Oomee 30 MIIH. TOHH MIAXTHOW HOpoAbl. Pa3paboTka yroiabHBIX MECTOPOKICHUI
COITPOBOXKIAACTCA BECOMBIMHU N3MCHCHUAMU reoJ0rn4ecKomn Cpeanbl, 06yCJ'IOBJ'IeHHI)IMl/I NEPEMCUICHUAMU 60.]'[])].[101"0
KOJIMYCCTBAa MaCCUBOB T'OPHBLIX ITOPOA. B cocraB oTBaibHON opoJbl BXOAUT MHOT'O MHUHEPAJIbHBIX U XUMHUYCCKUX
BCHICCTB, YTO B HEKOTOPLIX CJIy4dasixX HNPUBOJUT K CaAMOBO3IrOpPaHHIO. Hpouecc CaMOBO3ropaHvsd MmMaxTHBIX TEPPU-
KOHOB PErHMOHa HAOJIOAETCS B BHJC: TOPMOXKCHHS MPOIECCa PEKYJIHTHBAIMU BCIECACTBUEC BBITOPAHUS CAXKCHICB
JIPEBECHBIX MOPOJ; BOSHUKHOBEHUS 3aBajOB, OMOJI3HEH; MOBBILIEHUS TEMIIEPATYpPhl OKPY>KAIOLIEH cpebl; BpeIHbIX
BBEIOPOCOB ITBUTH | Ta30B B aTMOC(epy; BRICOKON KOHIIEHTPAIIH OMACHBIX XUMHUECKUX COCIMHEHUH B OKPYKAFOIIEH
cpene u T.4. Bo Bpemst 001yBaHUS BETPOM TEPPUKOHOB M OTBAJIOB IIAXTHBIX MOPOJ BO3AYX 3arpsA3HACTCS MBUIBIO U
ra3amu. BogsiHbIE IOTOKH CHOCSIT PBIXJIBIE TOPOJIBI B THIPOTPAPHUECKYIO CETh, 3arpsi3Hsisl OANKH U PeYHBIE TOJIUHBI,
3aWiMBasi NMPYZOBl, PeKH, o3epa. JTO MPHBOAWT K YCTPAHEHUIO W3 NPUPOIHBIX MECT OOWTaHHMS MHOTHX BHIOB
pacTeHU U KUBOTHBIX.

B craree paccmarpuBaroTcsi 0coOeHHOCTH JIFBOBCKO-BOJBIHCKOTO yroapHOro OacceiiHa Kak MPennOCHUIKA
MIPOMBIIIJICHHOTO pa3BUTUs 3ananHod YKpauHbl. OCyIIECTBICHO XapaKTEpUCTHUKY HOPOIHBIX OTBAJIOB JIMKBUAM-
POBaHHBIX IIAXT OacceiiHa, a TAKXKe U3YyYeH TOKCHKOJOTHMYCCKHI cocTaB OTBajioB HOBOBOJIBIHCKOM IIAXTHI U OIpe-
JIeJICHO WX BIIMSIHUE Ha OKPY’KaIoIlyto cpeay. OTBajbl maxTHBIX Topo] JIbBOBCKO-BOMBIHCKOTO KaMEHHOYTOJILHOTO
OacceiiHa MMEIOT BBICOKYHO KHCIIOTHOCTH, 3HAYHTEILHOE COJICPXKAHHME PA3NIMYHBIX COJeH M CyIb(haT-HOHOB. DTa
BBICOKasl MUHEpaIH3alus OOYCIIOBIICHA IBIDKEHHEM K BOJOCOOPHBIM ITYHKTaM M B3aUMOJICHCTBHIO TaKOH BOJBI C
OTBOZAMH TOPHBIX IMOPOJ, a TAKXKE €€ CTOYHBIC BOJBI 00OTAINAIOTCS MPOAYKTAMH Pa3pylICHUs] TOPHBIX TOPOJa U
yras. McenenoBanus IOPOAHBIX OTBAJIOB SIBISIETCS. aKTYaJIbHBIM, MTOCKOJIBKY Ha&T BO3MOKHOCTD OIICHUTHh HACKOJIBKO
TOKCHYHBIM SIBIIACTCS COOCTBEHHO TEPPUKOH M KaKYIO OMACHOCTh OH MOXKET IPEICTABIATE JJISI OKPYKAFOIIEH CpelIbL.
C tex mop kak B ropoje HoBOBOJBIHCKE Havay JOOBIBATH YTOJIb, SKOJIOTHIECKOE COCTOSHIE PETHOHA 3HAYUTEIHHO
yxyauuinock. [IpudnHON 3TOro crano oOpa3oBaHHE HMCKYCCTBEHHBIX MOPOJIHBIX HACHINEH, TEXHOT€HHBIX (OpM
OTBAJIOB, HAKOIUICHHUS IAXTHBIX OTXO0/0B, HEHAIJIC)KAIIII MOHUTOPHHT HAapyIIEHHBIX 3€MEb.

KuroueBble ciioBa: yrois, JIbBOBCKO-BonbIHCKUH yrobHEIN O6acceiiH, OKpysKaromias cpena, OTBAIbI, TOKCHKO-
JIOTMYECKHE CBOMCTBA.
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