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Abstract 

The study of the sedimentable powders from Bihor area has been based on the data obtained 
from the Environmental Protection Agency from Bihor, for a period of three years, for the time 
interval 2010-2012. The latter offers the observation of the sedimentable powders in 14 points, 
divided in three areas, with a monthly collecting frequency.  

The data obtained from the surveillance system situated in the three monitoring areas of the 
sedimentable powders from Bihor county's perimeter as well as the control system allow the 
identification of the polluted areas and allow a quick action to take strategic and tactic measures to 
combat pollution and to prevent its accentuation.   
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INTRODUCTION 

 
The pollution of the terrestrial atmosphere with solid particles (dust, smoke, 

soot, nitrates, azbestos, pesticides, bio aerosols) can be of anthropic nature (burning of 
the bio mass, industrial processes, road traffic, agriculture activities) as well as natural 
one.  

The pollution of the air environment is an essential preoccupation of the human kind 
due to the fact that it affects our daily life but also because it can lead to the appearance of 
certain phenomena. It is because of this fact that the necessity of study and research appears 
as well as the need of a rigurous monitoring in this particular field (Pereş, 2011). 

Research related to the air pollution with solid particles within Bihor county area are 
numerous. Among those who had had a special contribution we can mention the following: 
Măhăra, 1969, 1976, 2003; Vancea, 1992; Petrea, 2001; Dumiter, 2005, 2007; Moza 
(Pereş), 2009, 2010, Pereş, 2011; Köteles, 2010. 

 
MATERIAL AND METHOD 

 
In order to study the pollution of the atmosphere air with sedimentable powders 

from within Bihor county area we have used data from Bihor's Agency of Environmental 
Protection which provides observations upon the quality of the air through its own 
monitoring system (www.apmbh.ro).  

These noxa come from activities specific in industry, transport and household 
activities. The air quality surveillance system must be chosen so that it follows the 
cumulated effect of all the pollution sources.  

In Bihor county there are 14 points, divided in three areas, where the sedimentable 
powders can be monthly collected from.  
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 Zone I ( the north-west zone of the county): Tărian, Biharia, Sălard, Ep. Bihor; 
 Zone II: Băile 1 Mai, Oradea weather station, A.P.M. Oradea; 
 Zone III: Telechiu, Chistag, Peştera, Aleşd, Aştileu, Subpiatră, Ţeţchea.  
In the current study the level of pollution with sedimentable powders is analysed for 

a period of three years for the time interval 2010-2012.  
According to STAS 12574/1987 and according to Order 592/25.06.2002 the 

maximum admitted concentrations for the sedimentable powders are of 17 g/m2/month.    
 
RESULTS AND DISCUSSIONS 
 

Among the most important sources of industrial pollution, situated in the three 
monitoring areas of the sedimentable powders we can mention the following: S.C. 
Electrocentrale S.A., S.C. Plastor S.A., S.C. Zahărul S.A., S.C. Holcim S.A. – Aleşd, S.C. 
Fibrocim S.A., S.C. Helios S.A. 

 
1. The annual and multi annual evolution of the sedimentable powders  

Following the evolution of the concentrations of sedimentable powders in 2010 one 
can notice a higher concentration in the collecting point of Episcopia Bihor with 10.728 
g/m2, followed by Biharia with a concentration of 8.971 g/m2, but fortunately without 
surpassing the maximum admitted concentrations. In the other monitoring points the degree 
of pollution with sedimentable powders is relatively uniform with concentrations between 
6.211 g/m2, at Peştera and 2.706 g/m2, at Telechiu (Fig. 1). 

The most reduced concentrations are observed in zone III of collecting with the 
lowest concentrations in Telechiu with 2.706 and in Ţeţchea there are 2.801 g/m2 (Fig. 1). 

In the year 2011, the concentration of the sedimentable powders registers, in 
general, an increase in comparison with the previous year the maximum value is produced 
in Biharia locality where the concentration is of 8.606 g/m2, without the maximum admitted 
concentration being surpassed. Concentrations over 8 g/m2 are registered in the following 
localities: Episcopia Bihor and Aştileu. In the Astileu collecting point a close concentration 
is registered (8.359 g/m2), being with 2.45 g/m2 higher in comparison with the previous 
year. The lowest and most reduced concentration is registered in Ţeţchea, with 3.43 g/m2, 
being higher with 0.62 g/m2 in comparison with the previous year (Fig. 1). 

When we talk about the year 2012 it can be noticed that there is a higher 
concentration in zone I of monitoring, with the maximum concentration in Biharia locality 
(7.038 g/m2), being with 1.56 g/m2 in comparison with the previous year and in comparison 
with 2010 it has reduced with 1.93 g/m2. Concentrations higher than 6 g/m2 are also 
registered in localities Sălard and Episcopia Bihor, with 6.745 g/m2 and 6.912 g/m2. The 
most reduced concentrations are registered in zone III with the lowest concentration in 
Telechiu locality (2.239 g/m2) and Aleşd (2.353 g/m2) (Fig. 1). 
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Fig. 1. The evolution of the average concentrations of sedimentable poeders in Bihor 

county for the time period 2010-2012.  
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Following the course of the sedimentable powder quantity from Bihor county area, 
during the analysed period, it comes out that the highest quantity has been produced in 
2010 in Episcopia Bihor collecting point, that being of 10.728 g/m2, followed by Biharia 
collecting point where in the same year a pollution of 8.971 g/m2 has been registered. The 
next high values are registered in 2011 in the two collecting points but also in Astileu 
locality, meaning that in Biharia collecting point there was a concentration of 8.606 g/m2, 
In Episcopia Bihor collecting point there was a concentration of 8.436 g/m2, and in Aştileu 
8.359 g/m2. The lowest annual average concentrations of the sedimentable powders from 
the studied area, have been registered in 2012 in Telechiu with a value of 2.239 g/m2 and in 
Aleşd with a concentration of 2.353 g/m2. Low values of under 3 g/m2 have also been 
produced in 2010 in the Telechiu collecting point with a value of 2.706 followed by 
Ţeţchea collecting point with a concentration of 2.801 g/m2, followed by the year 2012 with 
the localities Subpiatră and Ţeţchea with concentrations of 2.821 g/m2, and of 2.853 g/m2 
respectively then by Băile 1 Mai locality where there was a concentration of 2.981 (Fig. 1).  

From the average of the three years taken into study it comes out that the highest 
degree of sedimentable powders is registered in the Episcopia Bihor collecting point with a 
value of 8.692 g/m2,  follwed by Biharia and Astileu points with a multi annual  average 
value of 8.205 g/m2 and 6.625 g/m2. Having in view the period of time analysed, the lowest 
values have been produced in the Telechiu and Tetchea collecting points with a 
concentration of 3.009 g/m2 and 3.028 g/m2 (Fig. 2). 

0
2
4
6
8

10

g/
m

p/
m

on
th

 

Telechiu
Chistag
Pestera 
A

lesd
A

stileu
Subpiatra
Tetchea
Baile 1
St.m

eteo.
A

.P.M
.

Tarian
Biharia
Salard
Ep.Bihor

average sedimentable powders 

 
Fig. 2. The evolution of the multi annual average concentrations (2010-2012) of 

sedimentable powders in the 14 monitoring points from Bihor county  
 

Following the evolution of the sedimentable powders for the period 2010-2012, the 
sanitary admitted norm of 17 g/m2/month has not been surpassed.  
2. The monthly evolution of the sedimentable powders  

From the monthly evolution of the sedimentable powders, during the analysed 
period, the average concentration of the 14 monitored points has got the highest value 
(8.095 g/m2)  in April 2012, followed by June (7.898 g/m2) in the year 2011 (Fig. 3).  
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Fig. 3. The monthly course of the sedimentable powders from Bihor county  

(the average of the 14 points)  
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Higher concentrations of over 7 g/m2 are also produced in May 2011 with a 
concentration of 7.68 g/m2, then in June 2010 with a concentration of   7.472 g/m2, in 
August 2010 when the concentration is of 7.485 g/m2  as well as in October 2011 with a 
value of 7.438 g/m2 (Fig. 3). The lowest concentration is produced in December 2012, that 
being of 2.573 g/m2. 

After having analysed the monitored points it comes out that the value of the 
sedimentable powders is within the limits of the maximum admitted concentration of 17 
g/m2/month.  

The multi annual monthly evolution of the average of the 14 points of monitoring 
shows the fact that June has got the highest degree of pollution with sedimentable powders 
with a value of 7.138 g/m2, followed by April with the value of 6.602 g/m2  and August 
with 6.032 g/m2. In December and January the degree of pollurtion with sedimentable 
powders registers the lowest concentrations with  3.473 g/m2 and 3.544 g/m2 (Fig. 4). 
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Fig. 4. Evolution of the multi annual monthly average concentrations of sedimentable 

powders from Bihor county (the average of the 14 points)  
 

The higher degree of pollution with sedimentable powders from the summer months 
is due to the fact that during this period we register the highest quantity of rainfall (Pereş, 
2011).  
3. Zone evolution of the sedimentable powders  

In Bihor county, during the analysed period, the zone with the highest 
concentrations of the sedimentable powders is zone I that has had the highest value in 2010 
with  7.203 g/m2, followed by 2011 with a value of 6.937 g/m2, while in 2012 the lowest 
concentration is registered for zone I that of  6.436 g/m2 (Fig. 5).  

During the three analysed years the lowest concentrations of sedimentable powders 
have been registered in zone III with a value of the powders of 3.340 g/m2 in 2012, of 4.441 
g/m2 in 2010 and 5.248 g/m2 in 2011.   

In zone II, the year with the highest degree of pollution with sedimentable powders 
is 2011 with a concentration of 6.238 g/m2, followed by 2010 with 4.427 g/m2, and in 2012 
the lowest value is registered of   4.354 g/m2 (Fig. 5). 
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Fig. 5. Evolution of annual average concentrations of sedimentable powders in the three 

zones of Bihor county for the time period 2010-2012 
 

Analyzing the three zones (the average of the three years taken into study) it can be 
noticed that the highest concentrations of sedimentable powders are to be found in Zone I 
with a concentration of 6.859 g/m2/month, this zone being situated near the industrial area 
of the town. 
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Fig. 6. Distribution of the multi annual average concentrations of the sedimentable 

 powders in the three zones of Bihor county for the time period 2010-2012 
 

Zone II registers a multi annual average of sedimentable powders of 5.006 
g/m2/month. Zone III produces the lowest concentration of the powders with 4.343 
g/m2/month (Fig. 6).  
 
CONCLUSIONS 

 
In the time period taken into study the average of the 14 collecting points 

emphasizes the fact that the degree of pollution with sedimentable powders registers the 
higher concentration in 2011 with 5.943 g/m2, followed by the year 2010 with a 
concentration of 5.227 g/m2, and the lowest concentration was in 2012 with 4.442 g/m2. 

The monthly multi annual evolution of the sedimentable powders emphasizes the 
fact that in the summer months the highest concentrations are registered, due to the high 
quantity of rainfall existant during this period of the year, whereas in the winter months 
show the lowest concentrations of sedimentable powders.  

The highest concentrations of sedimentable powders are to be found near the 
industrial area of the town of Oradea, meaning in Zone I but the maximum admitted 
concentration of 17 g/m2/month is not surpassed. 
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