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ASSESSMENT OF THE AIR POLLUTION AT THE INDUSTRIAL STATIONS
IN METROPOLITAN AREA OF BUCHAREST

The assessment of the level of NO, concentration in industrial stations Titan, Berceni and Drumul Taberei from
Bucharest urban area is the aim of this paper. The study has been performed for the all the four seasons: winter, spring,
summer and autumn, for year 2015. In this study it was take in consideration the variation of pressure, temperature,
meteorological parameters across the year. The measurement shows that the highest NO, concentrations occur in the
winter and autumn periods, due to unfavorable meteorological dispersion conditions and due to the traffic and operation of
thermal power plants in the cold seasons. These thermal power plants, in Bucharest, operate on natural gas, because plants
have been refurbished. Generally, the results show that the industrial stations are the main contribution when the NO,
exceed the limit value, according to Law 104/2011. This exceeded of limit value together with meteorological condition
and development of industry affect the human health, affect vegetation. This type of study of spatial and temporal
variability of pollutant concentrations allows evaluating the requirements of air quality models to represent the key effects.
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1. Problem statement and Analysis of the recent
researches and publications

Air pollution was first perceived as a local problem
in urban industrialized areas, hence taller smoke-stacks
for industries and power plants were a ready solution.

The largest source of pollution in most urban areas
is represented by the industrial sources and road traffic.
In urban areas, where the population is very numerous
and the traffic is relatively high, the exposure of people
to the concentrations related traffic is significant [1].

Industrial revolution represents the threshold from
which the level of pollution grew fast as a result of
increased energy needed for the production of steam
power engine. In the 19th century, coal became the
main used fuel causing a significant increase in smoke
and ash released into atmosphere [2].

Air pollution is mainly a wintertime problem
related to stagnant meteorological conditions during
synoptic high-pressure situations. Limit levels of NO,

in Romania are also defined in the Law 104/2011
which relates to air quality [3].

The aim of our paper is to assess the concentration
levels of NO, for year 2015 at industrial station

stations Titan, Berceni and Drumul Taberei from
Bucharest urban area. The characteristics of the site
and the data from industrial stations used were
presented in Section 2. The assessments of the level of
pollution taking account of meteorological data are
presented in Section 3. In final of the paper some
conclusions were presented.

2. Statement of the problem and its solution

2.1. Data

Bucharest is Romania's capital and at the same time
the largest city and the main political, administrative,
economic, financial, banking, educational, scientific
and cultural Centre in Romania.

The city of Bucharest is located in the southern part
of Romania, with a population of 1.92 million permanent
residents. The city is situated at an altitude of 60...90 m,
the rivers Dambovita and Colentina, 44°25'50" north
latitude (as Belgrade, Geneva, Bordeaux, Minneapolis)
and 26°06'50" east longitude (as Helsinki or
Johannesburg), about 60 km from the Danube, 100 km
and 250 km from the Carpathians to the Black Sea.

2.2. Characterizing of stations for measurements

In Bucharest area are eight automatic stations for
monitoring air quality. These stations are: 2 traffic
stations (Cercul Militar and Mihai Bravu), 3 industrial
stations (Titan, Berceni and Drumul Taberei), 1 urban
background station (Environmental Protection Agency)
and 2 regional background stations (Balotesti and
Magurele). Figure 1 present the distribution of the air
quality monitoring stations from Bucharest [4].

The study has been performed for evaluation of the
air quality at the industrial stations (Titan, Berceni and
Drumul Taberei) for all the four seasons: winter, spring,
summer and autumn, for year 2015. In this study it was
take in consideration the variation of pressure,
temperature, meteorological parameters across the year.

2.3. Characterizing of meteorological data

Bucharest climate is moderate continental, with an
average annual temperature 10...11°C; western and
southern influences explains the long and warm autumns,
of mild winter days of early springs. The average
monthly temperature records lowest in January, with an
average of -3 °C. Summer is very hot in July the average
temperature is 23 °C, sometimes even reach 35...40 °C.
Rainfall is low, averaging 585 mm per year, but higher
flow summer: the highest monthly average amounts of
rainfall in June (about 85 mm), and lowest in March
(15 mm).
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Figure 1 — The distribution of six measurement stations in Bucharest

Distribution of annual wind rose for three industrial wind direction is from North West and South East and
automatic stations is represented in figure 2, 3 and 4 [5]. from North to South East.

From the analysis of wind rose diagram for From the analysis of wind rose diagram for industrial
industrial Berceni and Titan stations the predominant Drumul Taberei the predominant wind direction is from

north-east to south-west.
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Figure 3 — Annual wind rose at Station Titan
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Figure 4 — Annual wind rose at Station Drumul Taberei

3. Results and discussions

3.1. Description of power plant across from
industrial monitoring stations

Power plants are major sources of air pollution in
Bucharest, through the operation mode with liquid
fuels witch having a high sulfur content, spilling into
the atmosphere large quantities of SO,, NO,, CO,
CO,, dust, smoke, fly ash [6].

In this article the pollution sources is represented by
the power plants close to industrial monitoring stations
(Berceni, Titan and Drumul Taberei). This power
plants are: South Power Plant close to automatic
monitoring stations Titan, Progresu Power Plant close
to automatic monitoring station Berceni and Power
Plant Grozavesti close to automatic monitoring station
Drumul Taberei. These power plants works on natural
gas, and the resulting pollutant from combustion is
nitrogen oxides [7].

3.2. Analysis of NO, concentration measured at
automatic monitoring station in winter, spring, summer
and autumn

Titan industrial station is located in the east of
Bucharest. The following figures show the variation of
NO, concentrations measured at industrial automatic

station Titan (pollutions from Power Plant South,
residential sources (residential heating and traffic)).

Winter season (figure 5): limit value is exceeded in all
the winter months, the limit is 30 pug/md. It recorded large
increases in December and February; the amount goes up
to 280 pg/m?. For the spring season (figure 6), the highest
value is over 100 pg/m? and recorded in March, when it is
still cold, and people use wood, natural gas for heating.

In summer, the concentration values (figure 7) are
exceeded in particular due to traffic since plants produce
only hot water, and only used for heating the population.
In autumn (figure 8) NO, concentrations are exceeded,

due to the operation of power plant, concentration values
are up to maximum values up to 100 pg/m?.

Berceni industrial station is located in the south of
Bucharest. The following figures show changes in
concentrations measured at industrial automatic station
Berceni (pollution from Power Plant Progresu and from
residential sources).

NOx - Winter annual mean concentration(ug/m3) for Titan Industrial Station

30 ug/m3 - Limit value according to Law
10472011
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Figure 5 — Winter annual concentration
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Figure 6 — Spring annual concentration
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Figure 7 — Summer annual concentration
NOx - Autumn annual mean concentration{ug/m3) for Titan Industrial Station
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Figure 8 — Autumn annual concentration

Analyzing the chart (figure 9) for the winter season,
the limit value is exceeded in December and February,
concentrations reaching up to about 200 pg/m?. For the
spring season (figure 10), the highest value is
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140 pg/m?® and recorded in March. Also in March a few
values were not recorded, possibly due to downtime

analyzers. As we approach the summer concentrations of
pollutants decreases.

11



HayxoBo-texniunuii ;kypaan « TEXHOI'EHHO-EKOJIOT'TYHA BE3IIEKA», Ne 3(1/2018)

ISSN 2522-1892

NOx - Winter annual mean concentration{ug/m3) for Berceni Industrial Station
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Figure 9 — Winter annual concentration

NOx - Spring annual mean concentrationfug/m3) for Berceni Industrial Station

30 ug/m3 - Limit value according to Law
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Figure 10 — Spring annual concentration

For the summer season (figure 11) records a few
peaks in value of nearly 100 pg/m3, these values are in
July and August in a few days, possibly from damaging
the analyzer or the increased flow of cars. In autumn
(figure 12) NO, concentrations are exceeded, due to
the operation of power plant, concentration values are
up to maximum values up to 100 pg/m?®.

Drumul Taberei Industrial Station is located in the
west of Bucharest. The following figures show changes
in concentrations measured at industrial automatic
station Drumul Taberei (pollution from Power Plant
Grozavesti and from residential sources (heating
population and traffic).

NOx - Summer mean concentration{ug/m3) for Berceni Industrial Station

30 ug/m3 - Limit value according to Law
10472011
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Figure 11 — Summer annual concentration
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NOx - Autumn annual mean concentration{ug/m3) for Berceni Industrial Station

30 ug/m3 - Limit value according to Law
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Figure 12 — Autumn annual concentration

The highest value of the concentration recorded in
December (figure 13), reaching almost 400 pg/m?, and
the major source of pollution is industrial sources
(Power Plant Grozavesti) and traffic. The area is
extensively circulated by cars passing to the west to
exit on the highway, but also because it is underground
and the number of cars, buses is higher.

For the spring season (figure 14), the highest value
is 200 pg/m?® and recorded in March. Also in March a
few values were not recorded, possibly due to

downtime analyzers. As we approach the summer
concentrations of pollutants decreases.

In the summer season (figure 15) a few peaks are
recorded in value in July because of traffic, and in
August the concentrations is decrease because a lot of
citizen going in vacation. For the autumn season
(figure 16) there was a statistically significant increase
concentration because in operation Power Plant
Grozavesti and traffic. The highest value recorded in late
November about 300 pg/m?.
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Figure 13 — Winter annual concentration
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NOx - Spring annual mean concentration{ug/m3) for Drumul Taberei Industrial Station

30 ug/m3 - Limit value according to Law
104/2011
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Figure 14 — Spring annual concentration
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NOx - Summer annual mean concentration(ug/m3) for Drumul Taberei Industrial Station

30 ug/m3 - Limit value according to Law
10472011
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Figure 15 — Summer annual concentration

NOx Autumn annual mean concentration{ug/m3) for Drumul Taberei Industrial Station
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Figure 16 — Autumn annual concentration

Conclusion. This paper presents an experimental
study about the sources of atmospheric pollution in the
metropolitan area of Bucharest and observations are
made based on computer programs developed by the
authors, a prediction in concentration of polluting
substance in a clearly defined geographical point. An
Access database was developed obtain the needed

information provided by automatic monitoring stations
which exist in given geographical areas, meteorological
parameters for both the pollutants and for NO,
concentrations in the atmosphere.

Analyzing graphical representations of measured
concentrations of nitrogen oxides from air quality
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industrial automation stations monitoring, power plants In conclusion, it is necessary to modernize
represents the main industrial source of pollution installation of power plants by replacing the pollution
during winter and autumn and in summer pollution filters in order to reduce pollution levels.
comes from traffic. Meteorological factors also play an important role,

Most pollution (pollution footprint) is represented since pollution is influenced by the thermal inversion
by power plant Grozavesti, followed by South and because of the existence of Dambovita River. Thermal
Progresu power plants. Traffic impact is greater in the inversion appeared in days when the water is cooler than
exit area of Bucharest, especially in the west and south. the air, and winds are weak.
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K. M. banauany, I'. Iopnaue . .
OIIHKA 3ABPYJIHEHHS IIOBITPS B PAUOHI TPOMUCJIIOBUX CTAHIIU METPOIIOJIITEHY B
BYXAPECTI

Meroro nmaHoro mocmimkenHs € ouinka piBus koHuentpauii NO, Bim mpomwucnoBux cranmiit Titan, Berceni u

Drumul Taberei B Byxapecri. JlocmimkeHns: 6ys10 BUKOHAHO TSl YOTHPHOX CE30HIB: 3UMa, BECHA, JIITO # ocitb 2015 p.
VY nociimkeHl BpaxoBaHi 3MiHM aTMOC(HEPHOTro THCKY, TEMIIEPATYpH i METEOPOJIOTIYHUX MapaMeTpiB BIIPOIOBXK POKY.
BumiproBanHs mokasany, o HaiiBuima kosueHTpauiss NO, cmocrtepiraeTbcst B 3UMOBHII 1 OCIHHIM mepionu, depes

HECIIPUSTIMBI METEOPOJIOTiYHI YMOBH i TIOYATOK eKCILTyaTalil TeIUIOBUX €JIEKTPOCTaHLiN B XonoqHui ce30H. Teruosi
eNeKTpocTaHIii B byxapecTi mnpaijforoTh Ha TPUPOAHOMY Ta3i, OCKUIBKH TiJIPHEMCTBA OylnM MOJAEPHI30BaHi.
PesynpraTi mokasanu, IO MPOMHCIOBI CTAaHII{ € TOJOBHUM JDKEPENIOM IIEpeBHINEHHS IpaHudHOro 3HadeHHI NO, ,

BcTaHoBieHoro 3akonom 104/2011. IepeBuiieHHs HOMYCTUMOTO 3HAYEHHS KOHIICHTPAIN] IIKiUTHBOTO KOMITOHEHTA Y
TIOBITPI MPH MEBHUX METEOPOJIONIYHUX YMOBaX BiJl MPOMHKCIIOBOCTI, 10 PO3BUBAETHCS, BILIMBAE HA 3/I0POB'S JIFOJJMHU 1
pociunHICTh. Criocid TOCHIPKEHHST MPOCTOPOBOI i 4acOBOi MIHJIMBOCTI KOHIGHTpallii 3a0pyJHIOIOYHX PEYOBHH
JI03BOJISIE OL[IHUTH MOJIEII SIKOCTI TOBITPS JUIsl OTPUMAaHHS KITFOUOBUX PE3YJIbTaTiB.

Karwuosi ciioBa: 3a0pyIHIOI0YI PEYOBUHHM, MPOCTOPOBA W 4YacOBa MIHJIMBICTh, MPOMHMCIOBI W METEOPOJIOTIHHI

YMOBH.

K. M. bBanauany, I'. Mopaaue . .
OIIEHKA 3AT'PA3HEHUSA BO3AYXA B PAUMOHE NMPOMBIIINJIEHHBIX CTAHIIMU
METPOHNOJMTEHA B BYXAPECTE

Ilenbro JaHHOTO MCCIEIOBAHMS SBILSIETCS OLCHKA ypoBHs KoHUeHTpaimu NO, OT IMpOMBINUICHHBIX CTaHImii Titan,

Berceni u Drumul Taberei B Byxapecre. MccienoBanue BEIIOTHEHO s YETHIPEX CE30HOB: 3MMa, BECHA, JIETO M OCEHb
2015r1. B wHCCIENOBaHWM YUTEHBI HM3MEHEHHs aTMOC(EPHOro [aBICHHS, TEMIEPATYPHl W METEOPOIOrHYECKUX
napaMeTpoB B TeueHHe rofa. M3MepeHust TOKa3all, 4To camas Bbicokast KoHienrpamus NO, HaOmogaercss B 3MMHMI

W OCEHHHH NEepHOIbl H3-3a HEOJArOoNpUSATHBIX METEOPOJIOTMYECKHX YCJIOBHH M Hadalla JKCIUTyaTalldH TEIUIOBBIX
AJIEKTPOCTAHIINI B XOJONHBIA Ce30H. TeIuioBBIe SMEKTPOCTAHIMKA B byxapecre paboTaroT Ha NPUPOJHOM Tase,
TIOCKOJIBKY TPENNPHATHS ObLTH MOACPHH3HPOBAHBI. Pe3ynbTaThl MOKa3alid, YTO MPOMBIIUICHHBIE CTAHIMH SBISIOTCS
OCHOBHBIM HCTOYHHKOM MpeBblieHus: npenensHoro 3Hauenuss NO,, ycranmosienHoro 3akonom 104/2011.

HPCBBIIHEHI/IC OpeaAcIbHOIO 3HAYCHUA KOHUCHTPALUMU BPEAHOIO KOMIIOHCHTAa B BO3AYXC IIPpU OMNPCACICHHBIX
MCTCOPOJOrMYCCKUX  YCIOBHUAX OT paBBPIBaIOIIICﬁCSI NPOMBIIUICHHOCTH, BJIMACT HaA 3J0POBbBE UYCIOBCKA H
PACTUTCIIBHOCTD. Cnoco0 HCCIICAOBaHUA HpOCTpaHCTBGHHOﬁ u BpeMeHHOﬁ HN3MCHYMBOCTH KOHHCHTpaIII/Iﬁ
3arpsAsHAIONINX BCHICCTB IMMO3BOJIACT OLICHUBATH MOACIN Ka4CCTBA BO3AyXa IS MOTYYCHUS KIIFOYCBBIX PE3YJIbTATOB.

KiroueBble ciioBa: 3arpsA3HsAIOIIME BCHICCTBA, MPOCTPAHCTBEHHAA U BPEMCEHHAA U3MCHYMBOCTH, MIPOMBIIIJICHHBIC U
MCTCOPOJOrNYCCKHUC YCIOBUL.
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