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Abstract

This paper presents the study conducted on the level of air pollution with nitrogen dioxide in
the city of Satu Mare in 2014-2015. The degree of air pollution with nitrogen dioxide is monitored by
the Satu Mare Environmental Protection Agency (APM Satu Mare) in its four sampling points located
in different parts of Satu Mare. A sampling point is in the central area of the city, at the venue of the
APM Satu Mare, the next one is in the industrial area found in the north of the city (Soimoseni St).
The third sampling point is located in the industrial area around Magnoliei St, while the fourth one at
the junction of Burdea St and Careiului Rd.

The data on the degree of air pollution were obtained from the four sampling points. The
evolution of the average concentrations of nitrogen dioxide at the four sampling points shows that the
maximum permissible concentration, 100 ug/m®, was not exceeded.
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INTRODUCTION

The main pollution with nitrogen dioxide is caused by fuel burnt in
engines, furnaces etc., which can lead to the formation of oxidant smog.

Studies conducted on this issue have shown that approximately 59%
of the nitrogen dioxide emissions come from means of transport
(Gavrilescu, 2008). The level of pollution with nitrogen dioxide has been
studied by several researchers, including Mahara (1976), Moza (2009),
Peres (2011), Koteles (2011).

MATERIALAND METHOD

The data used in this study on the air pollution with nitrogen dioxide
were provided by APM Satu Mare.

The monitoring of the degree of air pollution with nitrogen dioxide is
done in four sampling points: the central area, where the venue of APM
Satu Mare is, the junction of Burdea St and Careiului Rd, the industrial area
around Magnoliei St and the industrial area in the north of Satu Mare, in
Soimoseni St (http://apmsm.anpm.ro).
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RESULTS AND DISCUSSION

1. Annual evolution of nitrogen dioxide concentrations

Looking at the measurements of the level of pollution with nitrogen
dioxide, it can be seen that in 2015 and 2014 the highest concentrations
were recorded at the Careiului Rd sampling point, 72.288 pg/m® and 71.778
ng/m® respectively, values which did not exceed the highest permissible
concentration, which is 100 pg/m®,

Higher concentrations were also recorded at the Magnoliei St
sampling point, of 67.112 pg/m® in 2015 and of 64.713 pg/m® in 2014.

The readings at the other sampling points (the venue of APM Satu-
Mare and Soimoseni St) over the two years of the study ranged from 25.324
to 45.73 pg/m® (Fig. 1).
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Fig. 1. Evolution of average concentrations of nitrogen dioxide
in Satu Mare in 2014-2015

The average values for the two years of the study (2014-2015) show
that the highest concentration of nitrogen dioxide occurred at the Careiului
Rd sampling point, 72.033 pg/m®, a value close to this one was obtained at
the sampling point in Magnoliei St, 65.913 },Lg/mg.
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Fig. 2. Evolution of multiannual average concentrations of nitrogen dioxide
at the 4 sampling points in Satu Mare in 2014-2015

80



The lowest values were recorded at the sampling point in the centre of
the city (the venue of APM Satu-Mare), 30.162 pg/m® followed by the
sampling point in Soimoseni St, 35.527 pg/m® (Fig. 2).

2. Monthly evolution of nitrogen dioxide

Looking at the monthly evolution of nitrogen dioxide concentrations
in the years of the study (2014-2015), it can be seen that in 2015 the highest
average concentration of the four sampling points taken together occurred in
March (73.24 pg/m®), followed by December (64.84 pg/m®), then, January
(64.438 ng/m®) and April (61.113 pg/m®). In 2014, the highest values
occurred in May, 59.065 ug/m3 and February, 56.938 ],Lg/m3.

The lowest values were recorded in September 2015, 31.13 pg/m®,
followed by August and October in 2014, 35.448 pg/rn3 and 38.77 ug/m3
respectively (Fig. 3).

From the results obtained for the four sampling points it can be
concluded that the limits of the maximum permissible concentration, 100
ng/m®, were not reached.

38 | —e— 2014 —= 2015

50 —QZ:&O——QZ:;!;!: \ 2.
e

30

20

10
0

png/me

- = > s X Xz

v

1l
VI
X1l

Fig. 3. Monthly evolution of the nitrogen dioxide at the 4 sampling points
in Satu Mare in 2014-2015

Looking at the monthly averages of the four sampling points over the
two years of the study, it can be seen that the highest level of pollution with
nitrogen dioxide occurred in March, 50.538 pg/m®. Values close to this one
were recorded in April (48.91 ug/m3), May (47.703 pg/m3) and November
(45.039 pg/md).

The lowest concentration of nitrogen dioxide was recorded in August
32.094 pg/m® (Fig. 4).

The daily readings of the pollution with nitrogen dioxide over the two
years of the study show that of the 924 measurements taken in 2014 there
were 42 times when the maximum permissible concentration (100 pg/m® -
STAS 12574-87) was exceeded at three of the four sampling points (the
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venue of the APM Satu-Mare in the centre of the city, Careiului Rd area,
Magnoliei St).
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Fig. 4. Averages of nitrogen dioxide monthly concentrations at the four
sampling points in Satu Mare over 2014-2015

At the Soimoseni St sampling point the maximum permissible
concentration was never exceeded, while at the sampling point in the centre
of the city there was one occasion when that happened, in February, 113.16
ng/m®. At the sampling point in Magnoliei St there were 10 times when the
readings were above the maximum allowed value, the highest reading being
131.85 ug/m°, at the Careiului Rd sampling point there were 31 excesses
and the highest recorded value was 184.54 pg/m® (Tab. 1).

Table 1
Number of readings, excesses and the highest level of nitrogen dioxide recorded
in Satu Mare in 2014

Samplig Centre of the city Soimoseni St Magnoliei St Careiului Rd
points/
months No. | No. of | Highest| No. | No. of |Highest| No. | No. of |Highest| No. | No. of | Highest
of ex- rec. of ex- rec. of ex- rec. of ex- rec.
read- | cesses | value | read- | cesses | value | read- | cesses | value | read- | cesses | value
ings ug/m® | ings ug/m® | ings ug/m® | ings pg/m’
| 79 - - 79 - - 79 - 79 2 108.56
] 76 1 113.16 | 76 - - 76 - - 76 1 100.91
11 76 - - 76 - - 76 1 11408 | 76 3 180.25
I\ 77 - - 77 - - 77 2 131.85 | 77 5 184.54
Vv 73 - - 73 - - 73 4 118.06 | 73 7 158.19
VI 78 - - 78 - - 78 1 10795 | 78 1 136.76
VII 86 - - 86 - - 86 - - 86 3 132.46
VIII 76 - - 76 - - 76 1 118.67 | 76 - -
IX 84 - - 84 - - 84 - - 84 2 129.39
X 85 - - 85 - - 85 - - 85 - -
XI 61 - - 61 - - 61 - - 61 7 170.76
X1l 73 - - 73 - - 73 1 102.12 | 73 - -

In the year 2015, 856 measurements were taken and there were 39
times when the maximum permissible concentration was exceeded. At the
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sampling point in the centre of the city the allowed value was not exceeded.
At the sampling point in Soimoseni St there was one occasion when the
value went beyond what was allowed, 119.59 pg/m°, while at the sampling
point in Magnoliei St the maximum permissible concentration was exceeded
14 times, the highest recorded value being 188.52 pg/m®. At the sampling
point in Careiului Rd the maximum permissible concentration was exceeded
24 times, the highest recorded value being 191.90 pug/m® (Tab. 2).

Table 2
Number of readings, excesses and the highest level of nitrogen dioxide recorded
in Satu Mare in 2015

Samplig Centre of the city Soimoseni St Magnoliei St Careiului Rd
points/
months No. | No. of [Highest| No. | No. of |Highest| No. | No. of [Highest| No. | No. of | Highest
of ex- rec. of ex- rec. of ex- rec. of ex- rec.
read- | cesses | value | read- | cesses | value | read- | cesses | value | read- | cesses | value
ings pg/m® | ings pug/m® | ings ug/m® | ings pg/m®
| 79 - - 79 - - 79 8 188.52 | 79
1 53 - - 53 - - 53 2 129.09 | 53
111 54 - - 54 - - 54 3 159.99 | 54 4 159.99
1\ 45 - - 45 - - 45 45 1 138.28
Vv 74 - - 74 - - 74 74 1 126.94
VI 78 - - 78 1 11959 | 78 1 118.67 | 78 4 138.58
VII 80 - - 80 - - 80 80 3 121.74
VIII 73 - - 73 - - 73 73 3 191.90
IX 84 - - 84 - - 84 84
X 82 - - 82 - - 82 82
XI 75 - - 75 - - 75 75 2 123.57
Xl 79 - - 79 - - 79 79 6 145.02

CONCLUSIONS

The averages of nitrogen dioxide concentrations over the two years of
the study at the four sampling points show that the maximum permissible
concentration, 100 pg/m®, was not exceeded. The highest concentrations
were recorded at the Careiului Rd sampling point, the values of 72.288
ng/m® and 71.778 pg/m®, in 2015 and 2014 respectively. This sampling
point is located in a place with heavy traffic (the junction of Burdea St and
Careiului Rd).

The monthly evolution of pollution level with nitrogen dioxide over
the two years of the study shows that the averages of the four sampling
points in 2015 reached the highest value in March (73.24 pg/m°), and the
lowest in September, 31.13 pug/m°. In 2014, the highest concentration of
nitrogen dioxide was reached in May (59.065 pg/m®), and the lowest in
August (35.448 pg/m°).
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