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The article presents the results of monitoring the sate of the air environment of Lviv region in 2020.
The main sources of pollution are identified and satistical data on emissons of pollutants into the
atmosphere are given. The aim of the work is to analyze the state of the environment, natural resour ces of
Lviv region, trends in their changes and environmental measures. Volumes of pollutant emissons from
sationary sources of air pollution from enterprises, ingitutions and organizations of Lviv region were
determined by conducting an inventory of stationary sources of pollutant emissions into the air, types and
volumes of pollutant emissonsinto the atmospher e by stationary sour ces, equipment facilities of the region.
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Introduction

Preservation and rational use of natural resources is one of the priorities of state development. The
main goals of the development of environmental protection are to increase the level of environmental
safety and improve the environmental situation in the region, the development of nature reserves,
reproduction and protection of natural resources, improving the level of public environmental awareness.
The main priorities and objectives of environmental protection of Lviv region are defined in the Program
of socio-economic and cultural development of Lviv region for 2020, Development Strategy of Lviv region
until 2020, State Strategy for Regional Development of Ukraine until 2020, Environmental Protection
Program for 2016-2020, as well as the draft framework Strategy for Ecological Safety and Adaptation to
Climate Change until 2030, developed by the Ministry of Environment of Ukraine.

The Department of Ecology and Natural Resources of the Regional State Administration has created
an “Ecologica Passport of Lviv Region for 2020”, which contains complete information about the state of
the environment, natural resources of Lviv region, trends in their changes and environmental measures
(State of the environment in Lviv region. Information and analytical review, 2020).

The materials for the National Report on the State of the Environment were prepared in accordance
with the commitments made by Ukrainein 1991 at the World Summit in Rio de Janeiro.

The am of the work is to analyze the state of the environment, natural resources of Lviv region,
trendsin their changes and environmental measures.

Materials and methods

The assessment of the state of atmospheric air in the city of Lviv in the first quarter of 2020 was
carried out by comparing the average concentrations of pollutants with the corresponding average daily
maximum allowable concentrations (MPC) and comparing the maximum single concentrations of priority
pollutants with their corresponding maximum MPC. Priority pollutants were those that contributed the
most to urban air pollution and were controlled at most stationary air pollution monitoring stations.
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The list of priority pollutants is given in Table 1 according to the MPC and hazard class, where the
value of the hazard class of the pollutant decreases as its hazard increases (Maximum permissible
concentrations (MPC) and approximate safe levels of exposure (SHOES) of pollutants in the air of
populated areas, 1997).

Table 1
The value of the MPC of air pollutants
Contaminants MPC average daily, mg/m® Danger class
Dust (suspended solids) 0.15 3
Sulfur dioxide 0.05 3
Carbon monoxide 3.0 4
Nitrogen dioxide 0.04 2
Nitric oxide 0.06 3
Formaldehyde 0.003 2

In the first quarter of 2020, systematic observations of harmful substances in the city’s air were
conducted by the Laboratory of Atmospheric Air Pollution Monitoring (SAS) of the Lviv Regiona Center
for Hydrometeorology at four stationary stations (PSZ) with a sampling frequency of four times a day six
days a day. Sampling and analysis of atmospheric air samples for the content of pollutants was carried out
according to RD 52.04.186-89 Manual on air pollution control, 1989.

7 pollutants were determined, of which the main ones were dust (suspended solids), sulfur dioxide,
carbon monoxide and nitrogen dioxide. Specific impurities include: nitric oxide, hydrogen fluoride and
formaldehyde. Sample analysis for all these substances is performed by the SZA laboratory. We aso
determined the pH of precipitation.

In January 2020, the maximum one-time MPC was not exceeded. In terms of average monthly
concentrations compared to the average daily MPC this month, the MPC limit exceeds dust, nitrogen
dioxide and formaldehyde.

Compared to January 2019, there was an increase in the average monthly concentrations of all
pollutants studied.

At maximum concentrations, there was a decrease in carbon monoxide content compared to the
same period last year. Dust, sulfur dioxide, nitrogen dioxide, nitrogen oxide, hydrogen fluoride and
formaldehyde — increase.

In February 2020, the maximum — one-time MPC was not exceeded. Dust, nitrogen dioxide and
formaldehyde exceed the MPC in terms of average monthly concentrations compared to the average daily
MPC (State of the environment in Lviv region. Information and analytical review, 2020).

Compared to February 2019, there were no changes in the average monthly dust content. The
average monthly content of dust, carbon monoxide, nitrogen dioxide and nitrogen oxide was lower than in
February 2019. The content of sulfur dioxide, hydrogen fluoride and formal dehyde increased.

There was a decrease in the maximum one-time content of carbon monoxide, nitrogen dioxide,
sulfur dioxide, nitrogen oxide and hydrogen fluoride; increase — on formaldehyde; no changes were
observed in dust and carbon monoxide (Regional report on the state of the environment in Lviv region in
2020 (2021).

In March 2020, the maximum one-time M PC was not exceeded.

Compared to March 2019, there was an increase in average monthly concentrations of dust, sulfur
dioxide, formaldehyde, and hydrogen fluoride and carbon monoxide; reduction — nitrogen dioxide, nitric
oxide.
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There was an increase in the maximum one-time formaldehyde content; reduction — nitric oxide,
nitrogen dioxide, dust, carbon monoxide, sulfur dioxide and hydrogen fluoride.

The main sources of pollutantsin the air of Lviv are:

* dust —motor transport, woodworking and building materias industry;

« sulfur dioxide —industrial enterprises;

« carbon monoxide — vehicles, heat power companies,

* nitrogen dioxide — heat power companies,

» formal dehyde — motor transport, plywood industry.

Results and discussion

The main air pollutants in Lviv region in 2020 were mining companies (43.8 % of total emissions)
and electricity, gas, steam and air conditioning supply companies (40.6 % of total emissions). The Table 2
shows the volumes of pollutant emissions.

Table 2
Volumes of pollutant emissions

Emissions, thousand tons
2020 % until 2019 | % totheend
All types of economic activity 76.013 85.5 100.0
Agriculture, forestry and fisheries 1.465 86.7 19
Mining and quarrying* 33.299 85.3 43.8
Manufacturing industry 2.787 70.8 3.7
Supply of electricity, gas, steam and air conditioning * 30.826 91.8 40.6
Water supply, sewerage, waste management 0.318 106.4 04
Construction 0.592 52.1 0.8
\r/nvcf)ltz)l r?;acl: :e e’:\nd retail trade; repair of motor vehicles and 0.163 875 0.2
Transport, warehousing, postal and courier activities 4.867 70.3 6.4
Activitiesin the field of administrative and support services 0.579 120.4 0.8
Public Administration and Defense; compulsory socia insurance 0.554 65.9 0.7
Education 0.240 52.0 0.3
Other economic activities 0.323 116.2 0.4

! Emissions are more than 5 thousand tons

The Table 3 shows the emissions of certain pollutants into the atmosphere from stationary emission
sources in 2020.

The volume of pollutants released into the atmosphere from stationary sources of emissions of
enterprises, ingtitutions and organi zations over the past 10 years decreased by 37.200 tons, which is about
33 % lessthan in 2010.

Of the total amount of pollutants, methane emissions amounted to 35.7 thousand tons, sulfur dioxide —
22.0 thousand tons, nitrogen dioxide — 5.5 thousand tons, carbon monoxide — 3.9 thousand tons. In
addition, emissions carbon dioxide amounted to 2968.4 thousand tons.
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Table 3
Emissions of certain pollutantsinto the atmosphere
from stationary emission sourcesin 2020
Emissions
tons % until 2019 | % totheend
Total, including: 76012.6 85.5 100.0
metals and their compounds 27.3 71.6 0.0
substances in the form of solid suspended particles 6448.5 101.9 8.5
nitrogen compounds 5873.66 93.7 7.7
dioxide and other sulfur compounds 22045.4 86.4 29.0
non-methane volatile organic compounds 1999.1 91.1 2.6
carbon monoxide 3910.2 89.4 51
methane 35687.1 80.9 47.0
In addition, carbon dioxide, thousand tons 2968.4 87.2 X

Per 1 km? of area there were 3.5 tons of pollutant emissions, per 1 person — 30.3 kg. The Diagram of
emissions of pollutants into the atmosphere from stationary sources of pollution in Lviv region shows in

Fig. 1.

Fig. 1. Diagram of emissions of pollutants into the atmosphere from stationary

sources of pollution in Lviv region, tons

Table 4 lists the 10 economic entities of the main stationary sources of air pollution (in comparison
with the actual emissions of pollutants into the atmosphere for 2016-2020 in the Lviv region by the largest

pollutants).
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Table 4
List of the main stationary sour ces of air pollution
The greatest impact of a . ool in fact th q
N Nerme of Compent stationary source of pollu- Emissions of pollutants, in fact thousand tons
o pany tion on the territorial com-
munity (TG), the region 2016 2017 2018 2019 2020
1 2 3 4 5 6 7 8
Total, including from vehicles and sationary emission sources | 103.106 | 109.107 | 106.742 | 88.865 | 76.013
SE “Dobrotvirska TPP” DObrOtV.” local
. community (LC)
1 | Public Company 44.898 49.754 43.693 | 32.214 | 29.625
“ . N Kamyanka-Buzk LC
DTEK Zahidenergo S
Lviv district
p | Lvivvugillia® Sate 33.260 | 36.360 | 34.383 | 33.407 | 28.840
Company
— " Stepova’” mine 12.666 | 12.746 | 12.825 | 12.307 | 7.555
(No. 10)
—mine “Lisova’ (No. 6) 5.622 6.196 6.209 6.106 6.173
— "Mezhyrychanska Chervonohrad ITC.LC | 6637 | 5942 | 5910 | 5921 | 5851
mine (No. 3) -
Veavkomosiveka Chervonohrad district
A v 3015 | 4344 | 4332 | 4313 | 4101
mine (No. 1)
— " Chervonogradska 2021 | 2873 | 3566 | 3.245 | 3651
mine (No. 2)
~"Vidrodzenna' mine 1549 | 1525 | 1541 | 1515 | 1.509
(No. 4)
“Lvivgazvydobuvannia® | Stryi LC. Stryi district;
Branch of the GPU Drohobych LC.
(Public Company MedenytsiaLC
3 B Ukrgazvydobuvanma") DrOhObyCh dIStI’ICt, 4,787 4.486 7.803 6.169 2.807
—all divisions of Lviv Komarniv LC Lviv
region dIStrICt, Shehyn| LC
Yavoriv district
Stryi LC (Y osypovychi
village) Stryj district;
Drohobych LC
MedenytsiaLC
Branch’ Gas Storage Drohobych district;
e Kamyanka-Buzk LC
Operator of Ukraine Lviv district
4 | (Joint Stock Company Sokal LC ' 4.357 4.105 5573 2.778 2.920
“Ukrtransgaz”) — all .
divisions of Lviv region (Volytsiavillage)
9 Chervonohrad district;
Bibrka LC Lviv district;
Mykolayiv LC
(Bilchevillage with
Pyatnychany) Stryi district
State Open Joint Stock Chervonohrad ITC. LC
5 Company ‘Nadiya’ mine Chervonohrad district 2.081 2075 1.828 1445 | 0.666
Public Company :
6 | “Zhydachiv pulp and Zhydechiv ITC 0000 | 0676 | 1284 | 0842 | 0.031
. Stryi district
paper mill
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Continuation Table 4

1 2 3 4 5 6 7 8
Brody ITC
Zolochiv district;
Koziv LC Stryi district;
Hlyniany LC Lviv district;
Drohobych ITC
Drohobych district

“Naftogaz Teplo” LC N;\t/rorio(;ﬂlrilc-tr‘c'
8 | Novyj Rozdil + Y . - 0.990 0.643 0.481 | 0.290

. Novoyavoriv ITC
Novoyavorivsk

Y avoriv district

MN “Naftoprovid
Druzhba’

7 | (PJSC “Ukrtransnafta’) —
all divisions of Lviv
region

1.096 1.004 0.936 0.968 | 0.940

Public Company NPK Drohobych ITC

9. Galychyna’ Drohobych district 0.177 0.294 0.200 0.277 | 0.221
NVGU Borydav ITC.

1 | “Boryslavnaftogaz” Borydav LC

0 | (Public Company Drohobych LC 0.426 0.481 0.497 0.488 | 0.356
“Ukrnafta’) Drohobych district

Volumes of pollutant emissions from stationary sources of air pollution from enterprises, institutions
and organizations of Lviv region were determined by conducting an inventory of stationary sources of
pollutant emissionsinto the air, types and volumes of pollutant emissions into the atmosphere by stationary
sources, equipment facilities of the region.

According to statistical information, the volume of emissions of pollutants into the atmosphere from
stationary sources of emissions of enterprises, institutions and organizations of Lviv region in 2020
amounted to 76.0 thousand tons, which is 14.5 % less than in 2019.

Lviv region ranks 6th in terms of emissions of pollutants into the atmosphere from stationary
sources and is behind such regions as Vinnytsia, Dnipropetrovsk, Ivano-Frankivsk, Zaporizhia and
Kharkiv.

Gross emissions of the region are only 3.4 % of all emissions of Ukraine, emissions of stationary
sources per square kilometer average 3.5 tong/km?, and per capitais about 30 kg/person.

Volumes of pollutants that entered the air from stationary sources of emissions of enterprises,
institutions and organi zations in 2020 amounted to 76.0 thousand tons, which is 14.5 % less than in 2019.

Unsatisfactory condition of the atmospheric air of the settlements of Lviv region is due to non-
compliance with the technological regime of operation of dust and gas cleaning equipment, non-
compliance with measures to reduce emissions to the regulatory level; low rates of introduction of modern
technologies of emission treatment; lack of effective treatment of emissions from gaseous impurities.

Asin previous years, the main contribution to air pollution is made by the enterprises of energy, coal
and extractive industries, as well as enterprises for extraction, transportation and storage of natura gas,
namely:

1. OE“DobrotvirskaTPP" (PC “DTEK Zahidenergo”).

SE “Lvivugillia’ (6 mines engaged in coal mining).

SJSC “Nadiya’ mine.

Branch “ Gas Storage Operator of Ukraine” (JSC “Ukrtransgaz”).

Branch of GPU “Lvivgazvydobuvannia’ (PC “Ukrgazvydobuvannia’).

MN “Naftoprovid Druzhba’ (PJSC “Ukrtransnafta’).

“Boryslavnaftogaz” (PC “Ukrnafta’).

“Naftogaz Teplo” LC (Novyj Rozdil heat power plant +Novoyavorivsk heat power plant).
. PCNPK “Galychyna’.

10. PC “Zhydachiv PPM”.

©OoNOA~WN
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Pursuant to the Association Agreement between Ukraine and the European Union, the European
Atomic Energy Community and their Member States ratified by the Law of Ukraine of 16.09.2014
No. 1678-VII, regarding the implementation of the requirements of Directive No. 2008/50/EU on ambient
air quality and cleaner air for Europe and the Directive No. 2004/107/EU on arsenic, cadmium, mercury,
nickel and polycyclic aromatic hydrocarbons in the atmosphere On August 14, 2019 the Resolution of the
Cabinet of Ministers of Ukraine of No. 827 “ Some issues of state monitoring in the field of air protection”.

To ensure the implementation of the Resolution of the Cabinet of Ministers of Ukraine dated
14.08.2019 No. 827 “Some issues of state monitoring in the field of air protection”, the Department of
Ecology and Natural Resources of Lviv Regional State Administration

In order to improve air quality and reduce air emissions, a draft State Monitoring Program in the
field of air protection for 2020-2025 is being devel oped.

Conclusions

1. The most polluted areas of Lviv region are the following:
— Dobrotvir, Dobrotvir LC, Lviv district — the impact of the largest polluter of the region OE
“Dabrotvirska TPP’ (PC “DTEK Zakhidenergo™) — 37 % of total emissions of the region;

— Chervonohrad — 15.3 % of the total emissons of the region, Chervonohrad LC, Chervonohrad district —
theimpact of “Lvivugillia’ minesand 41.4 % of the total emissions of the region in Chervonohrad digtrict.
— Stryi — 0.7 % of the total emissions of the region, Stryi LC, Stryi digtrict and 4.6 % of the total emissions

of theregion in the Stryi digtrict — thisis the influence of the Branch “ Gas Storage Operator of Ukraine”

(JSC “Ukrtransgaz’), GPU Branch “Lvivgazvydobuvannia’ (PC “Ukrgazvydobuvannid’), a few

industrial enterprises “Lvivska Zdiznytda’ PJSC Ukrainian Railways, Stryi hub station, transit railways

and the industrial zone of Stryi, where a significant number of industrial entities are located. Emissions

are a'so accompanied by transport interchanges from the Kyiv — Chop international highway.

2. Intherest of the territory of Lviv region emissions of pollutants are insignificant and do not create
alarge burden on air pollution.
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BuknaneHo pe3ynbTaTé MOHITOPHHTY CTaHy IMOBITpSHOTO cepenoBumia JIpBiBckkoi obmacti y 2020 p.
BusHaueHO OCHOBHI Jpkeperna 3a0pyaHeHb Ta HaBeICHO CTaTHUCTHYHI JaHi II0JI0 BUKUIIB 3a0pyAHIOIOUHX peyo-
BUH B aTMOC(epHe MOBITps. HezamoBimpHUI cTaH aTMOC(EPHOTO MOBITPS HACEICHUX MyHKTiB JIbBiBCHKOI 00-
JacTi 3yMOBIICHUH HEZIOTPUMAHHAM MiANPHEMCTBAMH TEXHOJIOTIYHOTO PEXUMY SKCILTyaTallil MUI0ra3004uCHOTO
YCTaTKyBaHHS, HEBUKOHAHHSAM y BCTAHOBIICHI TEPMiHH 3aXO/liB MO0 3HIKEHHS 0OCATIB BUKUIIB 0 HOPMATHB-
HOTO piBHS; HHM3bKMMH TEMIIaMH BIPOBA/PKCHHS CYYaCHHX TEXHOJIOTIM OYHMIICHHS BHKHUIIB; BiACYTHICTIO
e(peKTUBHOTO OYMIICHHS BUKU/IB MiAPUEMCTB BiJl Ta30MOIOHNX TOMIIIOK. SIK 1 B MOTepeiHi POKH, OCHOBHHI
BHECOK y 3a0pyIHEHHs aTMOC(EPHOro MOBITPsl POOJIATH MiANPHEMCTBA €HEPreTHKU, BYTUTbHOI Ta BUIOOYBHOT
MPOMUCIIOBOCT], @ TaKOX MiANPUEMCTBA 13 BUIOOYBaHHS, TPAHCIIOPTYBAaHHSA i 30epiraHHsA HPUPOTHOTO rasy.
Mera poboTH — aHaNi3 CTaHy HAaBKOJMIIHBOTO MPUPOIHOTO CEpPENOBHIINA, NMPUPOJHMX pecypciB JIbBiBIIMHH,
CTaIliOHAPHUX JpKepen 3a0pyaHEeHHsT B aTMOc(hepHe MOBITPs Bij MiANMPUEMCTB, YCTAHOB Ta opraHizaiiil JIbBiB-
CBKOi 00JacTi BU3HAYCHO HA TIJICTaBI NPOBEICHHS IHBEHTApHW3allil CTAIllOHAPHUX JKepeNl BHKUMIB 3a0pya-
HIOIOUMX PEYOBHH B aTMOC(EpHE MOBITPS, BHIIB Ta OOCATIB BHKHIIB 3a0pyIHIOIOUYMX PEYOBHH B aTMOChepHe
TOBITPS CTALlIOHAPHUMH DKEpeTaMH, MUIOTa300YUCHOr0 O0JTaqHaHHA Ha MiJIPHEMCTBAX — Cy0' €KTax rocro-
JaproBaHHA 00JacTi. 3 METOI0 TOKpAIEHHS SKOCTI aTMOC(EPHOro MOBITPSA Ta 3MEHIIEHHS BHUKUMAIB y aTMO-
cdepHe MOBITPsT PO3POOIIETECS TPOEKT IIporpamu 1ep>kaBHOTO MOHITOPHHTY B Tally3i OXOPOHM aTMOC(epHOro
noBiTpst Ha 2020-2025 pp.

Kaio4oBi cioBa: MOHITOPHMHI; NOBIiTpsiHE cepelOBHINE, TPAHUYHOIOIYCTHMA KOHIIEHTpALis;
3a0pyIHIOI0Yi peYOBUHM; IPUPOAHI pecypcH; I:Kepea BUKHAIB.



