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Abstract: At the level of Oradea city, the
observations on the air quality are being ensured
by the Environment Protection Agency by the
intermediate of its own domestic monitoring
system; there are three steady monitoring points
namely: at the headquarters of the Environment
Protection Agency — Bihor branch, on Corneliu
Coposu Street at the Children Hospital, and at
Environment Protection Faculty. The placement of
monitoring points was carried out by taking into
consideration the pollution generating factors
concentrated in these areas. The air quality
monitoring in Oradea is being performed through
long term measurements of the air polluting
substances, scheduled on 24 hours, respectively.
The aim of this paper is to assess the air pollution
with sulphur dioxide in the Oradea city area, this
indicator being monitored for a 15 year time span,
from 1994 to 2008, respectively. The main methods
used in the current research are the following:
analysis method, comparative method,
mathematics-statistics method and graphs. By
means of statistics-mathematics methods, we
computed the data collected from the Environment
Protection Agency. The results we had obtained
through mathematics and statistics method were
then translated into graphs in order to highlight
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clearly the air polluter’s unsteadiness in time. This
gas monitoring must be corroborated with the fact
that, in Romania, there is an antipollution
maximum rated value, which, for median values is
0.250 mg/m3/24 hours, and for a 30 minutes time,
span must not exceed the maximum rated value of
0.75 mg/m® (750 /m®). In the case of the period we
monitored, the average values of sulphur dioxide
within Oradea city area did not overrun the
standards  rather than  temporarily and
accidentally. At this fortunate situation the wind,
blowing from South directions, was a major factor
in dispersing the polluters. The variations of
sulphur dioxide gas emissions for a one year time
span highlight the fact that larger amounts are in
the cold period of the year (from November to
March), when the heating stations and other
heating sources activity is intensive as well as
during summer time, when road traffic quotas are
higher than in the rest of the year. The critical
areas from the air pollution point of view are
located at the proximity of streets and boulevards
with an intensive traffic, major crossroads,
industrial waste dumps, unprotected waste
dumps/refuses, animal farms, chemical industry,
although the later ones have reduced substantially
their production gen erating activities.
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INTRODUCTION

Air quality control is a concept defining the quantitative, qualitative and repetitive’

monitoring and measurement of the rate of one or several air constituents. The data collected
out of the monitoring and surveillance network and control system allow the identification of
polluted areas and a rapid strategic and tactic decision making in order to combating pollution
and prevent its spreading. The air quality surveillance network must be chosen in such a
manner to allow for a comprehensive monitoring of cumulated effects of industry, traffic,
commercial and households' heating effects and impact on air parameters.

Au quality monitoring action is useful as it provides direct information as regards the
state of play existing on a certain moment within an important segment of urban environment.

Starting with 1°' of January 2003, the order no 592/2002 of the (former) Ministry of
Agriculture, Forrest and Environment on the endorsement of the norms setting the maximum
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rated values, threshold values, and assessment criteria and methods for the following
pollutants: sulphur dioxide, nitrogen dioxide, nitrogen monoxides, powders in suspension
(PMyg and PM;5), lead, benzene, carbon monoxide and ozone in the environmental air, entered
into force (see www.Apmc;j.ro).

Sulphur oxides (SO,, SO3) are inorganic polluters resulting from fuels combustion in
fix sources (power plants), industrial processes, from combustion in urban and rural area'
households and from mobile sources (transportation, agriculture).

SO, emissions are originating in power plants on coal, which have the largest share of
local level pollution with these gases followed by mobile polluting sources, namely the
transports. Independent household thermal heating, based on coal, gas or crude oil contributes
in a large extent to this pollutant dissemination in the environmental air.

Sulphides are present in many fuels (coal, oil) and their combustion conducts to
sulphur oxidation in SO,.

The incidence of acid rains is caused by the presence into air of sulphur dioxide and of
favourable meteorological conditions. The chemical reaction between the water vapours leads
to formation of sulphuric acid (H,SOy).

MATERIAL AND METHODS

In order to analyse the sulphur dioxide within Oradea city area one employed the data
provided by the Environment Protection Agency — branch of Bihor, for a 15 years time span,
namely from 1994 up to 2008.

The data collected were processed by means of mathematics and statistics methods.
The results thus obtained were than translated intro graphs in order to highlight clearly the
variability in time of the targeted air pollutant.

In order to analyse the air quality, the presence and amounts of toxic elements in the
air are taken into consideration, and their comparison with the maximum rated values of
concentration, set up by STAS 12574/1987.

RESULTS AND DISCUSSIONS

Monitoring is performed at the above mentioned monitoring points. At the monitoring
point located at the Faculty of Environment Protection, the observations started with the month
of June of 1999.

The annual evolution of the sulphur dioxide concentration rate

At Oradea city, at the three monitoring points throughout the 15 years of observation,
the highest amount of sulphur dioxide was recorded at the Environmental Protection Agency,
the multiannual average reaching the level of 0.006 mg/m?®, followed by the Children Hospital
with a value of 0.005 mg/m®, while the lowest concentration has been recorded at the Faculty
of Environmental Protection, namely of 0.003 mg/m?® (see figure 1).

In 1998 the highest concentration ratio of 0.020 mg/m® was recorded at Children
Hospital, followed by Environmental Protection Agency (APM) with a ratio of 0,018 mg/m®
during the same year.

While studying the evolution of sulphur dioxide during 1994 — 2008 time span, one
notices that the maximum rated value admitted from the health point of view of 0.250
mg/m®/24 hours, imposed by STAS 12574/1987, was not exceeded.

Monthly evolution of sulphur dioxide concentration rate
Throughout one year, on Dacia Blvd. at headquarters of Environmental Protection Agency -
branch of Bihor (A.P.M. — Bihor), there were recorded the highest SO, concentrations ratios,
namely of 0,009 mg/m?® during the months of January and February, while the minimum rates
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of concentration in year, respectively 0.005 mg/m® were recorded during the months of April

and September (see Table 1, and figure 2).
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Figure 1: The evolution of annual average of SO, (mg/m®) concentration rates in the monitoring points
within Oradea city area

Table 1

The evolution of monthly average of SO, (mg/m®) concentration rates in monitoring points within Oradea
city area within 1994 — 2008 time span

Month/ Monitoring points | | mlm v | v v v fvin]oix | x| x| xn A"r‘;gge
Children Hospital 0.008 | 0.007 | 0.006 | 0.005 | 0.005 | 0.004 | 0.006 | 0.005 | 0.005 | 0.006 | 0.005 | 0.008 | 0.006
APM headquarters 0.009 | 0.009 | 0.007 | 0.005 | 0.006 | 0.006 | 0.007 | 0.007 | 0.005 | 0.007 | 0.007 | 0.007 | 0.007

Fac“"ygrfof:c‘fi[;”me”‘a' 0.006 | 0.004 | 0.003 | 0.001 | 0.002 | 0.003 | 0.002 | 0.003 | 0.002 | 0.002 | 0.003 | 0.004 | 0.003

Average rate 0.008 | 0.007 | 0.005 | 0.004 | 0.004 | 0.004 | 0.005 | 0.005 | 0.004 | 0.005 | 0.005 | 0.006 | 0.005
CMA STAS 12574/1987 0.250 mg/m*/24 ore

Source: Environmental Protection Agency - branch of Bihor

On C. Coposu street at Children Hospital, the second polluted area as regards the level
of SO, concentration among the three points monitored by Environmental Protection Agency,
the highest rates are recorded in the months of January and December, namely 0.008 mg/m®,
while the lowest concentration of 0.004 mg/m*was recorded in June.

On Magheru General Blvd., at the headquarters of Faculty of Environmental
Protection, have been recorded the lowest monthly concentration rates, the maximum rate of
0.006 mg/m?® being recorded in the month of January while the minimum rate of 0.001 mg/m?,
being recorded in the month of April (see Tables 1 and figure 2).

The variations of the sulphur dioxide gas emissions throughout a year highlights the
fact that the highest rates are specific for cold months (November — March) when the heating
plan and other heating sources activities reach their maximum level of intensity as well as
during summer period mainly due to traffic which is more intense during this time of the year.
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Figure 2: The variability of monthly average of SO, (mg/m®) concentration rates in monitoring points
within Oradea city area within 1994 — 2008 time span

The monthly evolution of sulphur dioxide in connection with air temperature
The thermal balance of the subjacent active surface plays a decisive role in the vertical
distribution of the air located lower troposphere layers. When the values are negative, namely
at nights during the year and at daylight during some days in winter season, the air temperature
is lower in the proximity of the active surface and increases progressively with altitude. This
type of distribution does characterise thermal inversions, as meteorological phenomena with a
higher rate of incidence during winter season. This highlights the purification role the
temperature has on the atmospheric air.
Table 2
Variation of monthly average concentration rate of SO, (mg/m®) and air temperature (°C) in Oradea city
Month I v v [ ve[vin[vin] ix [ X [ X [ X ] Average rate
SO, 0.0080.007|0.005[0.004 |0.0040.004 [0.005 | 0.005 | 0.0040.005 | 0.005] 0.006 0.005
Temperature | -0.7 | 0.8 | 49 |11.1|16.9 |20.0 216 |21.2 158|110 | 5.6 | 0.1 10.7
Source: Environmental Protection Agency - branch of Bihor and the archive of National Meteorological
Authority (ANM)

The correlation between the evolutions of monthly SO, concentration rate is showed
in the figure no 3, out of which a reversed trend of the two phenomena can be perceived. Thus,
the highest sulphur dioxide concentration in Oradea city is recorded in the month of January
(0.008 mg/m?*) when the lowest annual average temperature rate occurs (-0,7°C - see figure 3).

CONCLUSIONS

For the analysed time span, the average rates of sulphur dioxides within Oradea city
area exceeded the maximum rated values of concentration only accidentally and for very short
periods of time. The wind direction, mainly from South and favouring the pollutants
dispersion, made its contribution to this fact.

The critical areas from the air polluting point of view are located in the vicinity of
some major roads with heavy traffic, industrial dumps, unmonitored garbage dumps, animal
farms, chemical industry, although the later has diminished substantially their production
activities.
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Figure 3: Variation of monthly average concentration rate of SO, (mg/m®) and air temperature (°C) in
Oradea city
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