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ABBREVIATIONS  

Short name Full name  

CO Carbon-monoxide 

E¿M Ministry of Health  

EOV Unified National Projection  

EPA Environmental Protection Agency   

ERBE MVM ERBE Zrt. 

FVM Ministry of Agriculture and Rural Development  

GDAS Global Data Assimilation System - assimilation of surface and remote sensor measurements/tests  

GFS Global Forecasting System 

KºM Ministry of Environment  

LMp Point of measurement designated for defining baseline air pollution  

MSz Hungarian Standard 

NCDC National Climatic Data Centre  

NCEP National Centres for Environmental Prediction  

NO2 Nitrogenïdioxide  

NOx Nitrogen-oxides 

NWS US National Weather Service   

O3 Ozone  

OKI National Institute of Environmental Health, Department of Environmental Health, Air Hygiene Section  

PM10 Fraction of particulate matter below 10 Õm  

SO2 Sulphur-dioxide 

TSPM Total particulate matter 

VM Ministry of Rural Development  

WGS World Geodetic System 
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16 AMBIENT AIR 

16.1  LEGAL BACKGROUND ï AREA CATEGORY, LIMITS 

16.1.1 LAWS 

Legislation of European Union (Decision, Directive) 

European Parliament and Council Directive 2008/50/EC on ambient air quality and the program titled "Clean Air for Europe". 

Laws  

Act LIII. of 1995 - general rules for the protection of the environment 

Government decrees  

Government Decree 314/2005. (XII.25.) on environmental impact study and integrated pollution prevention control (IPPC) process  

Government Decree 306/2010. (XII.23.) on the protection of clean air  

Minister decrees  

Decree 4/2002. (X.7.) KvVM general rules for designating air pollution agglomerations and zones  

Decree 4/2011. (I.14.) VM on air pollution limits and emission limits of stationary air polluting point sources  

Decree 6/2011. (I. 14) VM on rules related to the analysis, control, measurement and assessment of air pollution levels and emission 
of stationary air polluting sources  

Standards applied during ambient air baseline test 

MSZ ISO 7996:1993: defining nitrogen oxide mass concentration of ambient air. chemi-luminescence method 

MSZ-ISO 2145637/1993: analysis of air gas pollution. To define sulphur dioxide content with UV-fluorescence method  

MSZ-ISO 4224:2003: defining carbon monoxide in ambient air. Non-dispersive, IR method 

MSZ-EN 12341:2000: Air quality. Defining the PM10 fraction of particulate matter Reference method and on-the-spot test to determine 
equivalence of measurement methods and reference measurement method. 

VDI 2463 Blatt 10:1996: Defining total particulate matter with gravimetry 

MSZ 21456ð26:1994: analysis of air as pollution. Defining ozone with UV-photometric method 

MSZ 21454-1:1983: Analysis of solid (PM) pollution in air. Defining mass of settling dust (PM)  

Standards applied during propagation calculation  

Meteorological characteristics of air pollutants propagation  

MSZ 21457-4:2002 calculation of dynamic characteristics of surface air layer from relevant meteorological data. 

MSZ 21457-7:2002 defining quantities typical for vortex mixing of air pollutants  

Definition of air pollutant transmission  

MSZ 21459-1:1981 calculation of polluting impacts of point sources  

MSZ 21459-2:1981 calculation of polluting impacts of surface and line sources  
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16.1.2 AIR POLLUTION ZONES 

Decree 4/2002. (X. 7.) KvVM general rules for designating air pollution agglomerations and zones defines the air 
pollution zones in the country. The zone category or zone type is an area designated in accordance with the air pollution, 
where the concentration of the pollutant is on longer term or periodically within any of the ranges defined in Appendix 5 
of Decree 4/2011. (I. 14.) VM on air pollution limits and emission limits of stationary air polluting point sources (A; B; C; 
D; E; F; O-I; O-II categories).  

Regarding the air pollutants under this study, Paks and region belong to the zone category Ă10. Other area of the 
countryò in accordance with specified Appendix 1 of Decree 4/2002. (X. 7.) KvVM. 

Zone categories by air pollutants  

 SO2 NO2 CO PM10 Ground level ozone 

10. Other area of the country - Paks F F F E O-I 

Comment: 
E - the area, where the air load level is between the maximum and the lower limits for one or more air pollutants 
F - the area, where the air load level is not higher than the lower limit  

O-I - the area, where the ground level ozone concentration is higher than the limit (120 ɛg/m3) 

Table 16.1.2-1: Paks air pollution category 

Sulphur-dioxide 

 Health protection  Vegetation protection  

Higher  
test limit 

60% of the 24-hour limit  

75 ɛg/m3 

60% of the winter critical level  

12 ɛg/m3 

Lower  
test limit 

40% of the 24-hour limit  

50 ɛg/m3 

40% of the winter critical level  

8 ɛg/m3 

Table 16.1.2-2: Sulphur-dioxide maximum and minimum test limits 

Nitrogenðdioxide and nitrogen-oxides 

 Human health protection  Vegetation and natural ecological 
systems protection  

 hourly limit annual limit annual critical level 

 NO2 NO2 NOx 

Maximum  
test limit 

70% of the limit  

70 ɛg/m3 * 

80% of the limit  

32 ɛg/m3 

80% of the critical level  

24 ɛg/m3 

Lower  
test limit 

50% of the limit  

50 ɛg/m3 * 

65% of the limit  

26 ɛg/m3 

65% of the critical level  

19,5 ɛg/m3 

Comment: 
* only 18 times / annum can be higher than the limit set for calendar year  

Table 16.1.2-3: Nitrogen dioxide and nitrogen oxides maximum and minimum test limits 

Carbon-monoxide 

 8-hour average  

Maximum  
test limit 

70% of the limit  

3500 Õg/m3 

Lower  
test limit 

50% of the limit  

2500 Õg/m3 

Table 16.1.2-4: Carbon-monoxide maximum and minimum test limits 
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PM10 

 24-hour average Annual average 

Higher  
test limit 

a limit 70 %-a 

35 ɛg/m3 * 

a limit 70 %-a 

28 ɛg/m3 

Lower  
test limit 

a limit 50 %-a 

25 ɛg/m3 * 

a limit 50 %-a 

20 ɛg/m3 

Comment: 
* only 35 times / annum can be higher than the limit set for calendar year  

Table 16.1.2-5: PM10 maximum and minimum test limits 

In summary: in Paks and region the air quality is clean regarding SO2, NO2, CO, and the air load level is not higher than 
the lower test limit, and the ground level ozone concentration is higher than the limit (120 ɛg/m3), the PM10 category is 
ĂEò, i.e. slightly loaded.  

16.1.3 AIR POLLUTION LIMITS, TARGETS, GUIDANCE VALUES 

Air pollutant Hourly  

(mg/m3) 

24-hour 

(mg/m3) 

annual 

(mg/m3) 

Sulphur dioxide 250 125 50 

Nitrogen dioxide 100 85 40 

Carbon-monoxide* 10 000 5 000 3 000 

Particulate matter PM10 - 50 40 

 
Maximum of daily 8-hour moving average concentration  

(mg/m3) 

Ozone 120 

Settling powder, non-
toxic 

30 day 
(g/m2, 30 day) 

annual 
(t/km2, year) 

16 120 

Table 16.1.3-1: Air pollution health limits 

 

Air pollutant Hourly  

(mg/m3) 

24-hour 

(mg/m3) 

annual 

(mg/m3) 

Particulate matter  
TSPM 

200 100 - 

Table 16.1.3-2: Planned targets for air polluting materials  

 

Air pollutant 30-day 
(g/m2, 30 day) 

annual 
(t/km2, year) 

Settling powder, non- toxic 16 120 

Table 16.1.3-3: Settling dust tervez®si guidance valuee 
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16.2 AIR QUALITY IN THE STUDIED AREA 

We collected the air pollution data available on the site and within its 30 km environment for the ambient air and 
analysed and assessed the ambient air load using the collected and measured data. 

16.2.1 PROCESSION AND ASSESSMENT OF AVAILABLE DATA AND INFORMATION -1987-2011 

16.2.1.1 Environmental Impact Study for operation time extension of Paks Nuclear Plant - 2006 

In the following sections we will quota the relevant parts of the Environmental Impact Study [16-1] including the colour 
codes used in the Study. 

4. Status of the environment in the region of the nuclear plant during the pre-operation period 

4.3.1. Air quality during the pre-operation period  

5. Present status of the environment in the region around the nuclear plant ï impact of the plant onto the status of 
the environment  

5.4.1 Air quality in the environment of the nuclear plant  

5.4.1.1 Air pollution between 1987-2005 (heating season)  

The National Immission Measuring Network (managed by ĆNTSZ Tolna County Institute) has been 
measuring the settling dust load at Paks since 1987. No gas pollutants were measured.  

In January 2002 the Lower-Duna Valley Environment Protection Inspectorate took over charge for 
the operation of the measuring network. There are 4 measuring stations in the city located as it 
follows:  

De§k F. u. 4. Tolna  u. 10, kindergarten  Kishegyi u.20 kindergarten  Vas¼t u. 6. 

Table 5.4.1. and Figure 5.4.1. present the average settling dust data measured in the city between 
1987-2005. As there was no gas pollutant measurement held in the city, the Table 5.4.2. and the 
Figure 5.4.2. present the data of Szeksz§rd city for the same period, reflecting the order of 
magnitude and the tendency. As shown, sulphur-dioxide pollution was low between 1987 and 1997, 
and a jumping-high data appeared in 1997-98, but remains well below the limit. Since 1998 the SO2 
values have remained at minimum levels. Nitrogen dioxide level has been volatilely increasing from 
the low level measured in 1987, and in 2002 very high concentration was measured, and the mid-
year average was also higher than the limit. The sulphur-dioxide and nitrogen dioxide pollution in 
Paks can be also assumed within this range. However, there is no indication for a similar peak as in 
1997-98, because this was the time when gas supply was introduced in the city and it obviously 
results in lower polluting materials emission. For the same reasons it is also unlikely that high NO2 
concentration was present in Paks, similarly to the peak measured in 2002-2005 at Szeksz§rd. 
Nitrogen dioxide measurements can be recommended also in Paks in order that we can have reliable 
information related to nitrogen dioxide pollution not only though analogue. This initiative can be also 
underlined by the fact that the planned M6 motorway has been constructed as aby-pass road 
avoiding the city. 
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Period Average Period Average 

g/m2*30-
day 

g/m2*30-
day 

87 non-heating season 11,82 96 non-heating season 5,44 

87-88 heating 7,59 96-97 heating 4,85 

88 non-heating season 8,47 97 non-heating season 5,15 

88-89 heating 5,51 97-98 heating 5,77 

89 non-heating season 6,49 98 non-heating season 4,86 

89-90 heating 3,69 98-99 heating 4,22 

90 non-heating season 10,75 99 non-heating season 7,39 

90-91 heating 4,19 99-00 heating 7,45 

91 non-heating season 5,17 00 non-heating season 6,40 

91-92 heating 3,55 00-01 heating 1,94 

92 non-heating season 5,61 01 non-heating season 6,00 

92-93 heating 18,83 01-02 heating 4,18 

93 non-heating season 5,36 02 non-heating season 4,91 

93-94 heating 7,51 02-03 heating 7,15 

94 non-heating season 7,41 03 non-heating season 7,55 

94-95 heating 9,71 03-04 heating 3,94 

95 non-heating season 5,22 04 non-heating season 4,51 

95-96 heating 5,37 04-05 heating 5,15 

Figure 5.4.1: Air pollution at Paks 1987. April ï 2005. March 

 

Legend: ¦lepedŖ por - settling dust, 30 nap ï 30 days 

 

Period 

Sulphur-dioxide Nitrogen dioxide Settling dust 

Average 
Exceeding  
limit 

98% freq. Average 
Exceeding  
limit 

98% freq. Average 
Exceeding  
limit 

98% freq. 

Õg/m3 % Õg/m3 Õg/m3 % Õg/m3 
g/m2*30 
days 

% 
g/m2*30 
days 

87 NF 2,36 0,0 10,00 5,15 0,0 17,00 9,14 9,5 17,11 

87-88 F 7,56 0,0 30,60 6,22 0,0 15,00 5,38 0,0 12,53 

88 NF 2,39 0,0 9,76 4,97 0,0 20,00 10,44 6,9 39,26 

88-89 F 9,54 0,4 49,20 4,54 0,0 19,60 4,73 0,0 11,07 

89 NF 2,46 0,0 11,00 8,22 0,0 21,84 6,69 3,6 18,70 

89-90 F 15,32 0,4 81,60 10,39 0,0 30,92 5,46 3,6 18,07 

90 NF 2,58 0,0 16,74 7,84 0,0 23,54 13,58 20,0 62,14 

90-91 F 14,20 0,0 78,28 15,99 0,0 38,00 4,92 3,4 11,84 

91 NF 4,02 0,0 12,00 10,84 0,0 22,00 7,99 3,8 15,79 

91-92 F 11,31 0,0 52,84 16,96 0,0 37,00 5,89 3,4 15,40 

92 NF 4,92 0,0 20,00 21,91 0,0 51,00 7,51 3,6 36,66 

92-93 F 5,39 0,0 32,00 16,90 0,0 56,80 12,11 17,2 71,57 

93 NF 2,49 0,0 13,96 10,82 0,0 31,58 10,03 6,7 50,42 

93-94 F 3,42 0,0 14,96 7,70 0,0 27,94 5,73 0,0 12,27 

94 NF 5,35 0,0 33,00 9,29 0,0 31,68 7,16 6,9 24,46 
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Period 

Sulphur-dioxide Nitrogen dioxide Settling dust 

Average 
Exceeding  
limit 

98% freq. Average 
Exceeding  
limit 

98% freq. Average 
Exceeding  
limit 

98% freq. 

Õg/m3 % Õg/m3 Õg/m3 % Õg/m3 
g/m2*30 
days 

% 
g/m2*30 
days 

94-95 F 8,90 0,0 84,00 12,80 0,0 33,00 3,31 4,5 16,42 

95 NF 6,95 0,0 62,18 14,00 0,0 36,88 5,26 7,7 19,89 

95-96 F 8,90 0,0 56,46 16,75 0,0 45,14 7,04 7,1 35,16 

96 NF 6,20 0,0 37,90 16,07 0,0 54,34 6,33 5,9 22,61 

96-97 F 10,75 0,0 71,02 21,70 0,3 59,48 6,15 7,5 19,72 

97 NF 25,72 5,9 150,00 21,34 0,0 59,00 7,32 4,8 16,10 

97-98 F 26,17 5,9 152,16 13,16 0,3 60,92 5,42 7,1 17,46 

98 NF 10,38 0,6 76,62 18,01 0,6 54,56 8,97 11,9 27,14 

98-99 F 3,07 0,0 15,52 19,16 0,4 46,64 8,03 14,3 23,86 

99 NF 2,32 0,0 16,28 18,90 0,0 47,00 10,29 11,9 25,23 

99-00 F 3,66 0,0 16,00 21,00 0,3 57,72 6,71 7,3 18,59 

00 NF 1,49 0,0 5,24 25,02 0,0 62,12 6,05 4,9 17,18 

00-01 F 1,42 0,0 4,00 22,60 0,0 48,44 5,15 0,0 13,30 

01 NF 1,27 0,0 3,00 16,70 0,0 43,00 7,03 0,0 14,60 

01-02 F 2,80 0,0 15,20 23,95 0,0 48,56 7,13 11,9 22,40 

02 NF 2,11 0,0 7,96 29,99 3,6 106,86 11,08 7,9 34,94 

02-03 F 3,28 0,0 16,36 39,43 5,4 92,54 7,05 7,7 24,13 

03 NF 1,32 0,0 3,62 45,43 14,9 147,36 6,93 5,3 20,42 

03-04 F 2,39 0,0 12,00 43,21 6,3 107,4 6,46 5,3 17,67 

04 NF 1,25 0,0 3,00 37,77 8,4 102,62 5,28 0,0 11,90 

04-05 F 1,51 0,0 6,18 36,88 5,9 106,00 6,50 4,3 19,92 

NF = non-heating season 
F = heating season 

 

Figure 5.4.2:  Air pollution on Szeksz§rd 1987 ï 2005  

 

Legend: ¦lepedŖ por - settling dust, 30 nap ï 30 days 

As Paks dust load diagram can demonstrate that at the time of commissioning of the nuclear plant 
Unit No. 4 the load dropped until 1992 from the 16 g/m2, figure, which is near to the 30-day limit. 
From 1993 until 1994-end dust pollution significantly increased in the city, but could not reach the 
limit. We do not know the exact reason behind the high dust load, the brick factory and pollutions of 
natural origin might have some role in this event. After this the settling dust quantity moved at fairly 
low levels at Paks. If comparing with Szeksz§rd the quantity of settling dust is similar, and its 15-year 
trend is slightly volatile at medium levels. 
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5.4.1.2. Present status of air pollution  

5.4.1.2.1. Regional environment 

Regarding air pollutants that cause environment acidisation, the region is moderately affected in a 
national-wide comparison (OMSZ data). Quantity of wet deposition:  

sulphur compounds 0,58 g/m2, year 
oxidised nitrogen-compounds 0,42 g/m2, year 

Based on data of the background-pollution measuring network operated by the National 
Meteorological Service and model calculations, the air quality (background-pollution) in the region 
that is not affected by local polluting sources is the following: 

nitrogen dioxide 5,5 ɛg/m3 
sulphur-dioxide 5,0 ɛg/m3 
carbon-monoxide 200,0 ɛg/m3 
ozone 63,8 ɛg/m3 

These are low concentration data, except ozone. 

Decree 4/2002. (X.7.) KvVM designates the air pollution zones in the country. Paks and region 
belongs to the following zone category (on the scale from A to F (order from lower to higher): 

 
sulphur-dioxide, nitrogen dioxide, carbon-monoxide and benzene F category 
solids (PM10) E category 

Concentration ranges are attached to each zone category. Accordingly, concentration ranges defined 
for E and F zones are presented in Table 5.4.3. 

 SO2 NO2 PM10 CO 

E zone 50-75 26-32 10-14 2500-2500 

F zone below 50 below 26 below 10 below 2500 

Table 5.4.3: Concentration ranges for E and F zones  [ɛg/m3] 

The competent environment protection inspectorate has the authority to define the polluted 
settlements within the zones. The relevant works are still in progress at various environment 
protection inspectorates. 

5.4.1.2.4. Air polluting impacts of traffic 

There are two sources for road traffic impacts: traffic on two roads connecting the national highway 
No. 6 and the plant. Traffic going in and out at the entry gate is also part of this impact. 

We know the air polluting impacts of the national highway nr. 6 from model calculations prepared 
with the traffic data. The impact study prepared by VĆTI's order, as the general contractor (in 2000) 
present these calculations showing impacts of traffic on the planned M6 Motorway and M6 ï 65 
speedway project, along the national highway nr. 6. The specific emission figures defined by the KTI 
éé were used for preparing these calculations, just like for defining any traffic emission. 
Implementation of the planned motorway will have favourable effects onto the current traffic of the 
national highway nr. 6. No increase can be expected in the traffic as a consequence of extension of 
the plant operation time. 

Thus pollution caused by traffic on the road section around Paks [in accordance with Government 
Decree 120/2001. (VI.30.) on the amendment of Government Decree 21/2001. (II. 14.) on certain 
rules related to the protection of clean air] at 50 m band from the road centreline and under the most 
unfavourable meteorological circumstances: 

carbon-monoxide 85 ɛg/m3 
nitrogen dioxide 26 ɛg/m3 

Higher than limit concentration was not measured even at shoulder  
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We prepared measurements/tests at points along the northern and southern access roads leading to 
the plant and in the plant area exposed to incoming and outgoing traffic as part of the preliminary 
environment impact study. These measurements/tests were held during heating (March) and non-
heating (May) periods, in a 2x1 month duration. We measured nitrogen dioxide, particulate matter, 
settling dust and carbon-monoxide pollution levels. Based on the measurement results we may state 
that no significant air pollution increment can be expected in the area, because no new emission 
sources appeared. Thus we had the view that no new measurement series was required. This kind of 
proposal was not presented either in the resolution of the competent authority that closed the 
preparatory process and prescribed the preparation of the Environmental Impact Study, so now we 
will repeat and present the results of measurements/tests performed in 2003.  

The measuring points were selected at the following locations: 
1. measuring point: next to 

southern access road; 
2. measuring point: next to 

northern access road; 
3. measuring point: in the plant 

area, at fire station 

Measurements/tests duration:  
2003. March 11. - April 08. 2003. April 29. - May 27. 

OKK-National Environmental Health Centre performed the NO2, particulate matter and settling dust 
measurements/tests, and ENVIPLUS Engineering Office Ltd. the CO measurements/tests. The 
measurement protocols contain the detailed description of methods and results of 
measurements/tests. Particulate matter was measured only at measuring station nr. 3, because the 
conditions required for such measurements were available only on this station (energy supply). 

Results from heating period  

¶ Nitrogen dioxide pollution was low. Its level was fairly steady during the four weeks of 
measurement and remained within the range of 5-17,5 Õg/m3, and the third week showed the 
highest level. Regarding area distribution the highest pollution was measured at measuring point 
nr. 3 in each period. Out of the four periods three times the measuring point nr. 1 showed the 
lowest pollution levels. The Table 5.4.12 presents the average results. (the table present 
rounded-up figures, in line with the measuring accuracy).  

¶ Settling dust pollution was the highest at measuring point nr. 3, but the level reached only 50% 
of the limit, 8 g/m2 * 30 days.  

¶ Particulate matter (PM10) pollution was 10 %, 42 % higher than the limit during the second and 
third weeks. During the first and last week pollution remained below the limit. Concentrations 
were between 43 and 71 ɛg/m3. The dust dominantly came from a non-consolidated soil.   

¶ Carbon-monoxide concentrations were the highest at measuring station nr. 2. Level in every 
measurement remained well below limit and concentrations were between 750 and 2200 ɛg/m3. 

Period 1. measuring point  2. measuring point  3. measuring point  

Nitrogen dioxide (Õg/m3) 

1. week 6 12 8 

2. week 8 15 7 

3. week 12 18 16 

4. week 5 8 7 

Settling dust (g/m2,30 days) 

full month 1,0 6,0 8,0 

Particulate matter PM10 (Õg/m3) 

1. week n.a. n.a. 48 

2. week n.a. n.a. 55 

3. week n.a. n.a. 71 

4. week n.a. n.a. 43 

Carbon monoxide (Õg/m3) 

1. week 1390 1980 1040 

2. week 1160 1520 1400 

3. week 1610 2200 1680 

4. week 750 870 810 

Table 5.4.12: Pollution measured in March 2003  
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Results of measurement during the non-heating period:  

¶ The nitrogen dioxide pollution was low and quite steady during the four weeks of the 
measurement and remained between 5-20 Õg/m3, and the first and second week showed the 
higher levels. Regarding the area distribution the highest pollution was measured in every period 
at measuring point No. 2. Out of the four periods three times the measuring point nr. 1. showed 
the lowest pollution levels. The Table 5.4.13. presents the average results. 

¶ The settling dust load was quite steady and well below the limit, 6-7 g/m2 * 30 days. The sample 
could not be assessed at measuring station nr. 3 due to third party intervention. 

¶ The particulate matter (PM10) pollution on the second week was slightly above the limit. The 
concentration was between 23 and 54 ɛg/m3. The dust dominantly came from a sandy and non-
consolidated soil.  

¶ The carbon-monoxide concentrations were the highest at measuring station nr 2. Every 
measurement presented levels well below the limit, and concentrations were between 950 and 
2420 ɛg/m3.  

Period 1. measuring point  2. measuring point  3. measuring point  

Nitrogen dioxide (Õg/m3) 

1. week 11 15  12 

2. week. 9 20 9 

3. week 5 15 8 

4. week 8 17 9 

Settling dust (g/m2,30 days) 

full month 6 7 * 

Particulate matter PM10 (Õg/m3) 

1. week n.a. n.a. 31 

2. week. n.a. n.a. 54 

3. week n.a. n.a. 23 

4. week n.a. n.a. 27 

Carbon-monoxide (Õg/m3) 

1. week 950 1200 800 

2. week. 1440 2420 1750 

3. week 1200 1800 1540 

4. week 1330 1300 1120 

* third party intervention, assessment is not possible 

Table 5.4.13: Pollution measured in May 2003 

Emission from road traffic  

2004 traffic data present total traffic in the region of the nuclear plant using traffic count for national 
road no. 6: 11 059 vehicle/day (KTI traffic count data). Based on this figure, the total average traffic 
going into the plant is 1000 vehicle/day. Peak hour traffic is 10% of the daily traffic. Thus emission: 

based on traffic on road no. 6.:  
CO 7215 g/km, hour; CH 1776 g/km, hour; NOx 3330 g/km, hour; SO2 44 g/km, hour; 

based on traffic on the access road to the nuclear plant:  
CO 720 g/km, hour; CH 178 g/km, hour; NOx 330 g/km, hour; SO2 4 g/km, hour. 

We used the specific figures prepared by KTI (Institute for Transport Sciences Non-profit Ltd.)  

5.4.1.2.5. Assessment of the current air pollution based on the measurements/tests  

Table 5.4.14 presents air pollution health limits, in abstracts. Simplified abstract, without tolerance limit, 
in accordance with Decree 4/2004.(IV.7.) KvVM-ESzCsM-FVM amending Decree 14/2001. (V.9.) KºM-
E¿M-FVM on emission limits for air pollution and stationary air polluting point sources  
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Air pollutant hourly 

(mg/m3) 

24-hour 

(mg/m3) 

annual 

(mg/m3) 

Sulphur dioxide 250 125 50 

Nitrogen dioxide 100 85 40 

Nitrogen oxides 200 150 70 

Carbon monoxide* 10 000 5 000* 3 000 

Particulate matter  PM10 - 50 40 

Particulate matter  TSPM 200 100 50 

Lead - - 0,3 

Benzene *** - 10 5 

 Daily 8-hour moving average concentration maximum 

(mg/m3) 

Ozone 120** 

Settling dust , non-toxic 

30 days 
(g/m2, 30 days) 

annual 
(t/km2, year) 

16 120 

*  daily 8-hour moving average concentration maximum  
** maximum values shall be selected from 8-hour moving average values based on the hourly average figures  
*** carcinogenic air pollutant 

Table 5.4.14: Air pollution health care limits (mg/m3) 

Measurements performed in the environment of Paks Nuclear Plant are assessed in the following summary  

Measuring station Period Nitrogen 
dioxide 
(ɛg/m3) 

Carbon 
monoxide 
(ɛg/m3) 

particulate 
matter 
(ɛg/m3)  

settling dust  
 (g/m2, 30 

days) 

1. measuring station 
next to south access road  

heating season 8 1228 - 0,9 

non-heating season 8 1230 - 6,1 

2. measuring station 
next to north access road  

heating season 13 1643 - 5,6 

non-heating season 17 1680 - 7,1 

3. measuring station 
behind fire station  

heating season 9 1233 54 8,0 

non-heating season 9 1303 34 - 

Total measuring station heating-non-heating 
season average 

10,7 1385 44 5,5 

Table 5.4.15: Air pollution average values in the environment of Paks Nuclear Plant 2003. 

We can draw the following conclusions from the table and figures: 

¶ The average of two measurements cycle was is below the limit for every analysed material. 
Settling dust, nitrogen dioxide and carbon-monoxide concentration levels were well below the 
permitted limit. However the particulate matter load was several times above the permitted limit.  

¶ There is no significant difference between values measured in heating and non-heating periods, 
except settling dust load, which is higher during the non-heating period.  

¶ Regarding nitrogen dioxide and carbon-monoxide, 2. measuring station (north entry road) is more 
polluted than the other two stations. This measuring point was located closer to the road. 

¶ Particulate matter was the critical pollutant. Out of 8 tests higher than limit concentration was 
measured on 3 days. The exceeding limit was within the range of 8-42%. Particulate matter most 
probably comes into the air pre-dominantly from unconsolidated, sandy soil.  

¶ Air pollution arising from access roads and plant area does not hit any residential area. Impact of 
air pollution from the plant practically does not spread beyond the plant area, where limits 
specified by safety regulations in effect in the working area shall be followed.   

Concentration of ăconventionaló (i.e. not radiating) air pollutants present in the nuclear plant 
environment cannot cause any damage to health, or unpleasant and disturbing effects. The air pollution 
does not cause any other damage to the environment and the ecology. Air pollution measured for the 
protective forest is not harmful, and its effect is extremely advantageous to the air quality. 

  



MVM Paks II. Zrt. Environmental Impact Study 

Implementation of new nuclear plant units at Paks site Ambient air 
 
 
 

 
 

File name: PAKSII_KHT_16_Levego_EN 20/183 

 

16.2.1.2 National Air Pollution Measuring Network 

In Hungary the air quality was controlled on stations operated by the Regional Immission Control (RIV) reporting to the 
National Air Pollution Measuring Network (OLM) (previously: National Immission Measuring Network (OIH)) and at the so-
called Phare monitor stations. The networks were established and operated under the professional control of OKI Air 
Hygienic Section. RIV measuring stations measured the daily average NO2, SO2 concentration and 30-day quantity of 
settling dust (PM), whereas the Phare monitor stations measured the NO2, NOx, SO2, CO, ozone and PM10 concentration 
in every 30 minutes.  

In 2002 the measuring network was transferred under the control of the local environment protection inspectorates. The 
National Meteorological Service, Climate and Air Environment Department, Clean Air Protection Reference Centre (before: 
VITUKI KHT LRK Air Pollution Data Centre, even before KGI-KVI RKL Air Pollution Data Centre) collects and ôvalidatesô 
the measured data.  

From an environmental health care aspects, the National Environmental Health Institute (former name: Fodor J·zsef 
National Public Health Centre National Environmental Health Institute) processes and assesses the data.  

Annual air quality assessment is published under the title: ĂRecapitulative assessment on Hungaryõs air qualityò.  

Results of measuring network are assessed based on the air pollution index and statistical indicators. Results are 
graphically presented on air pollution maps. 

 

Assessment based on air pollution index  

The air pollution index was determined for each pollutant using the annual average values. Values presented with the 
colour codes applied for the assessment can be quantified based on the following table. 

 

Index ï Index 
£rt®kel®s ï Assessment 
Nitrog®n-oxidok ï Nitrogen oxides 
Nitrog®n-dioxid ï Nitrogen-dioxide 
K®n-dioxid ï Sulphur-dioxide 
čzon ï Ozone 
Sz®n-monoxid ï Carbor-monoxide 
Benzol ï Benzene 
kºz®p®rt®k ï mid-rate 
®ves ï annual 
kiv§l· ï excellent 
j· ï good 
megfelelŖ ï acceptable 
szennyezett ï polluted 
erŖsen szennyezett ï extremely polluted 

Figure 16.2.1-1: Colour codes applied for air pollution index  
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Assessment based on statistical indicators  

Assessment is performed using the following statistical indicators: 

o annual average (Õg/m3 and g/m2*30 days), 
o maximum (Õg/m3 and g/m2*30 days), 
o 50% percentile [50 minutes.], 
o 98% percentile [98 minutes.], 
o 99,9% percentile [99,9 minutes.], 
o theoretical number of data [theoretical number] 
o number of measurement data available on the settlement and in the region [data number], 
o value of data availability expressed in percentage [data availability %], 
o number of 24-hour average values in excess of the limit on the settlements and in the regions hourly (for settling 

dust: 30-day data) [limit. average. number], 
o percentage of limit excess cases [limit, average, %], 
o and indicator calculated for the annual average indicator (annual average/annual limit). 

Regarding OIH and OLM, only the air settling dust load values were measured on the site and in the vicinity of the site at 
Paks, and no NOx, NO2, SO2, CO, PM10 immission data were measured. 

16.2.1.2.1 2007 recapitulative assessment of Hungaryôs air quality based on manual measuring network [16-2] 

There is no automatic measuring station in operation within 30 km zone from Paks.  

Manual measuring stations are working in several cities, their location is shown on Figure 16.2.1-2 and Table 16.2.1-1. 

 

HelyjelzŖ ï place marker, utca ï street, szennyv²ztiszt²t· ï sewage cleaning plant, paprika ¿zem ï pepper processing plant 

Figure 16.2.1-2: Location of manual measuring stations  
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Measuring stations measured air pollutant Location 

Paks  
Kishegyi u 58. 
De§k Ferenc u 4. 

Settling dust 
 
Traffic 
Traffic 

Dunafºldv§r 
Kossuth u. 2. 
R§k·czi u. 16. 

Settling dust 
 

City centre. Main polluting source: heating, traffic. 
Traffic, high-density residential area. Main polluting source: traffic and heating. 

Kalocsa 
Alkotm§ny u 49. Paprika 
plant 
Szent I. krt. 35. ĆNTSZ 
building 
£rsekkert u 1.  
Communal institution 

NO2, Settling dust 

 
Industrial measuring point high-density residential area. village-type environment. 
Main polluting source: industrial combustion machinery, traffic, residential heating. 
City centre, high-density residential area. Main polluting source: traffic, communal 
operation, institutions, residential heating. 
Recreation are (park, sports field). Main polluting source: residential heating. 

Kiskŗrºs 
Akaszt· u. 49.  
PetŖfi S§ndor t®r 1. 
Izs§ki u 13. 

Settling dust 

 
 
- 

Szeksz§rd 
Tartsay u 4. 
Garay t®r 
Vºrºsmarty u 2. 

NO2, SO2, Settling dust 

 
Traffic, next to road no. 56  
City centre, heavy traffic road nearby  
City centre, heavy traffic road nearby  

Table 16.2.1-1: Manual measuring stations characteristics  - 2007 

The 2007 air quality assessment was prepared using the methods defined by Decree 17/2001. (VIII.3.) KºM and its 
amendments and the health limits defined by Decree 14/2001 (V.9) KºM-E¿M-FVM and its amendments.  

Air pollution index  

The air pollution index was determined for NO2, SO2 and ¦P based on annual average values, and for the aggregated air 
pollution index of cities/villages based on the polluting materials with the highest index measured in the cities/villages. The 
following table presents the 2007 aggregated results of assessment based on the air pollution index.  

Settlement 
Air pollution Index Aggregated 

Index NO2 SO2 Settling dust 

Paks - - good (2) good (2) 

Dunafºldv§r - - good (2) good (2) 

Kalocsa excellent (1) - good (2) good (2) 

Kiskŗrºs - - good (2) good (2) 

Szeksz§rd good (2) excellent (1) good (2) good (2) 

Table 16.2.1-2: Air pollution Index - 2007 

Statistical indicators 

The following table presents the statistical indicators for the studied settlements based on settling dust and nitrogen 
dioxide annual average figures measured in 2007: 

Settlement 

Annual 
average 

based on 24-hour averages  

Indicator 
max. 50 %. 98 %. 99,9% 

theore-
tical 

data data 
limit 
avr. 

limit 
avr. 

g/m2*30nap 
Õg/m3 

g/m2*30nap 
Õg/m3 

% % % pcs pcs % pcs % I/In 

Settling dust 

Paks 5,62 12,1 4,7 10,84 12,04 24 22 91,67 0 0 0,562 

Dunafºldv§r 6,6 11,2 6,2 10,65 11,17 24 24 100 0 0 0,66 

Kalocsa 6,63 33 5 27,56 32,73 46 35 76,09 0 0 0,663 

KiskŖrºs 5,46 18 5 17,32 17,97 35 35 100 0 0 0,546 

Szeksz§rd 6,51 11,2 6,35 10,51 11,17 49 44 89,8 0 0 0,651 

NO2 

Kalocsa  15,71 96 13 46 79,05 1095 998 91,14 1 0,1 0,34 

Szeksz§rd 33,33 127 26 103 126,56 514 437 85,02 22 5,03 0,72 

Table 16.2.1-3: Air pollution determined by statistical indicators - 2007 
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Air pollution map 

 

Jelmagyar§zat ï Legend, kiv§l· ï excellent, j· ï good, megfelelŖ ï acceptable, szennyezett ï polluted, erŖsen szennyezett ï extremely polluted 

Figure 16.2.1-3: Air pollution map ï 2007 

 

16.2.1.2.2 2008 recapitulative assessment of Hungaryôs air quality based on manual measuring network [16-3] 

The following table presents the manual measuring stations in operation in 2008. 

Measuring stations 
Measured 

components 
Measuring stations 

Measured 
components 

Paks 
Kishegyi u 58. 
De§k Ferenc u 4. 

Settling dust Kalocsa 
Alkotm§ny u 49. 
Szent I. krt. 35. 
£rsekkert u 1. 

NO2 

Dunafºldv§r 
Kossuth u. 2. 
R§k·czi u. 16. 

Settling dust Szeksz§rd 
Tartsay u 4. 
Garay t®r 
Vºrºsmarty u 2. 

NO2 

Table 16.2.1-4: A manual measuring stations characteristics i - 2008 

The air quality assessment was also in 2008 prepared using the methods defined in Decree 17/2001. (VIII.3.) KºM and 
amendments, and health limits defined by Decree 14/2001 (V.9) KºM-E¿M-FVM and amendments.  

Air pollution index 

Settlement 
Air pollution Index Aggregated 

Index NO2 SO2 Settling dust 

Paks - - good (2) good (2) 

Dunafºldv§r - - good (2) good (2) 

Kalocsa excellent (1) - - excellent (1) 

Szeksz§rd acceptable (3) - - acceptable (3) 

Table 16.2.1-5: Air pollution Index - 2008 

  



MVM Paks II. Zrt. Environmental Impact Study 

Implementation of new nuclear plant units at Paks site Ambient air 
 
 
 

 
 

File name: PAKSII_KHT_16_Levego_EN 24/183 

 

Statistical indicators 

Settlement 

Annual 
average 

based on 24-hour average values 

Indicator 
max. 50 %. 98% 99,9%. 

theoreti
cal 

data data 
limit 
avr. 

limit 
avr. 

g/m2*30days 
Õg/m3 

g/m2*30days 
Õg/m3 

% % % pcs pcs % pcs % I/In 

Settling dust 

Paks 5,09 10,03 4,6 9,77 10,27 24 23 95,83 0 0 0,509 

Dunafºldv§r 6,23 11,2 6,25 10,86 11,18 24 22 91,67 0 0 0,623 

NO2 

Kalocsa  12,51 70 11 36 60,98 1053 1008 95,73 0 0 0,284 

Szeksz§rd 37,82 152 31 118 149,14 1071 956 89,26 67 7,01 0,859 

Table 16.2.1-6: Air pollution determined by statistical indicators - 2008 

Air pollution map 

 

Jelmagyar§zat ï Legend, ¥sszes²tett index - Aggregated Index, kiv§l· ï excellent, j· ï good, megfelelŖ ï acceptable, szennyezett ï polluted, erŖsen 
szennyezett ï extremely polluted 

Figure 16.2.1-4: Summarised air pollution map ï 2008 

16.2.1.2.3 2009 recapitulative assessment Hungaryôs air quality based on manual measuring network [16-4] 

The following table presents characteristics of manual measuring stations providing the measurement results. 

Measuring stations 
Measured 

components 
Measuring stations 

Measured 
components 

Paks 
Kishegyi u 58. 
De§k Ferenc u 4. 

Settling dust Kalocsa 
Alkotm§ny u 49. 
Szent I. krt. 35. 
£rsekkert u 1. 

NO2 

Dunafºldv§r 
Kossuth u. 2. 
R§k·czi u. 16. 

Settling dust Szeksz§rd 
Tartsay u 4. 
Garay t®r 
Vºrºsmarty u 2. 

NO2 

Table 16.2.1-7: Characteristics of manual measuring stations  - 2009 

Air quality assessment in 2009 was also prepared in accordance with the methods specified in Decree 17/2001. (VIII. 3.) 
KºM and its amendments, and the health care limits defined in Decree 14/2001 (V. 9) KºM-E¿M-FVM and amendments.  

Air pollution index 

Settlement 
Air pollution Index Aggregated 

Index NO2 Settling dust 

Paks - good (2) good (2) 

Dunafºldv§r - excellent (1) excellent (1) 

Kalocsa excellent (1) - excellent (1) 

Szeksz§rd good (2) - good (2) 

Table 16.2.1-8: Air pollution Index - 2009 
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Statistical indicators 

Settlement 

Annual 
average 

max. 50 %. 98% 99,9% theore-
tical 

data data 
limit 
avr. 

limit 
avr. 

Indicator 

g/m2*30days 
Õg/m3 

g/m2*30 days 
Õg/m3 

% % % pcs pcs % pcs % I/In 

Settling dust ð based on 30-day average values  

Paks 6,59 15,6 6,25 14 15,52 24 22 91,67 0 0 0,66 

Dunafºldv§r 5,78 16,3 4,9 13,88 16,18 24 23 95,83 1 4,35 0,58 

based on NO2 ð 24-hour average values  

Kalocsa  10,35 56 8 31 41,94 1032 1029 99,71 0 0 0,25 

Szeksz§rd 30,09 332 26 81,42 280,91 1046 930 88,91 15 1,61 0,72 

Table 16.2.1-9: Air pollution determined by statistical indicators - 2009 

Air pollution map 

 

Jelmagyar§zat ï Legend, ¥sszes²tett index - Aggregated Index, kiv§l· ï excellent, j· ï good, megfelelŖ ï acceptable, szennyezett ï polluted, erŖsen 
szennyezett ï extremely polluted 

 Figure 16.2.1-5: Summarised air pollution map ï 2009 

16.2.1.2.4 2010 recapitulative assessment Hungaryôs air quality based on manual measuring network [16-5] 

The following table presents location of the manual measuring stations in operation. 

Measuring stations 
Measured 

components 
Measuring stations 

Measured 
components 

Paks 
Kishegyi u 58. 
De§k Ferenc u 4. 

Settling dust Kalocsa 
Alkotm§ny u 49. 
Szent I. krt. 35. 
£rsekkert u 1. 

NO2 

Dunafºldv§r 
Kossuth u. 2. 
R§k·czi u. 16. 

Settling dust Szeksz§rd 
Tartsay u 4. 
Garay t®r 
Vºrºsmarty u 2. 

NO2 

Table 16.2.1-10: Characteristics of manual measuring stations  - 2010 

Air quality assessment in 2010 was also prepared in accordance with the methods specified in Decree 17/2001. (VIII. 3.) 
KºM and its amendments and health care limits defined in Decree 14/2001 (V. 9) KºM-E¿M-FVM and amendments. 

Air pollution index 

Settlement 
Air pollution Index Aggregated 

Index NO2 Settling dust 

Paks - good (2) good (2) 

Dunafºldv§r - good (2)* good (2) 

Kalocsa excellent (1) - excellent (1) 

Szeksz§rd good (2) - good (2) 

Comment: * data availability lower than 75%  

Table 16.2.1-11: Air pollution Index - 2010 
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Statistical indicators 

Settlement 

Annual 
average 

max. 50 %. 98 %. 99,9 %. theore-
tical 

data data 
limit 
avr. 

limit 
avr. 

Indicator 

g/m2*30 days 
Õg/m3 

g/m2*30 days 
Õg/m3 

% % % pcs pcs % pcs % I/In 

Settling dust ð based on 30-day average values 

Paks 5,15 13,5 4,9 11,6 13,41 24 20 83,33 0 0 0,52 

Dunafºldv§r 6,75 16,1 6,35 14,46 16,02 36 22 61,11 1 4,55 0,68 

NO2 - based on 24-hour average values 

Kalocsa  11,12 50 10 31,52 46,86 1083 1025 94,64 0 0 0,28 

Szeksz§rd 28,25 328 23 76 327,14 1095 864 78,90 12 1,39 0,71 

Table 16.2.1-12: Air pollution determined by statistical indicators - 2010 

Air pollution map 

 
Jelmagyar§zat ï Legend, ¥sszes²tett index - Aggregated Index, kiv§l· ï excellent, j· ï good, megfelelŖ ï acceptable, szennyezett ï polluted, erŖsen 

szennyezett ï extremely polluted 

 Figure 16.2.1-6: Summarised air pollution map ï 2010 

16.2.1.2.5 2011. recapitulative assessment Hungaryôs air quality based on manual measuring network [16-6] 

The following table presents location of manual measuring stations in operation. 

Measuring stations 
Measurement 
components 

Measuring stations 
Measurement 
components 

Paks 
Kishegyi u 58. 
De§k Ferenc u 4. 

Settling dust Kalocsa 
Alkotm§ny u 49. 
Szent I. krt. 35. 
£rsekkert u 1. 

NO2 

Dunafºldv§r 
Kossuth u. 2. 
R§k·czi u. 16. 

Settling dust Szeksz§rd 
Tartsay u 4. 
Garay t®r 
Vºrºsmarty u 2. 

NO2 

Table 16.2.1-13: Characteristics of manual measuring stations  - 2011 

The 2011 air quality assessment was prepared using methods defined in Decree 6/2011. (I.14.) VM, based on health limits 
defined in Decree 4/2011 (I.14) VM. The Decree in 2011 terminated limits for settling dust, thus they are not presented in 
the statistical tables. Sampling of nitrogen-dioxide was held daily or every second day, while settling dust in 30-day cycles. 
Though settling dust limits were terminated, categories in the air pollution index assessment were not modified. The tables 
donôt show the number of limit excess, their % and the indicators among the statistical indicators. 
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Air pollution index 

Settlement 
Air pollution Index Aggregated 

Index NO2 Settling dust 

Paks - excellent (1) excellent (1) 

Dunafºldv§r - good (2) good (2) 

Kalocsa excellent (1) - excellent (1) 

Szeksz§rd good (2) - good (2) 

Table 16.2.1-14: Air pollution Index - 2011 

Statistical indicators 

Settlement 

Annual 
average 

max. 50 %. 98 %. 99,9 %. theore-
tical 

data data 
limit 
avr. 

limit 
avr. 

Indicator 

g/m2*30 days 
Õg/m3 

g/m2*30 days 
Õg/m3 

% % % pcs pcs % pcs % I/In 

Settling dust ð 30 days average  

Paks 3,37 8,6 2,5 8,38 8,59 24 23 95,83 - - - 

Dunafºldv§r 5,08 12,7 4,7 11,03 12,62 24 23 95,83 - - - 

NO2 - based on 24-hour average values 

Kalocsa  15,03 59 14 34,78 53,95 1014 1012 99,8 0 0 0,38 

Szeksz§rd 31,94 432 28 76 154,9 1052 950 90,3 12 1,26 0,80 

Table 16.2.1-15: Air pollution determined by statistical indicators - 2011 

Air pollution map 

 

Jelmagyar§zat ï Legend, ¥sszes²tett index - Aggregated Index, kiv§l· ï excellent, j· ï good, megfelelŖ ï acceptable, szennyezett ï polluted, erŖsen 
szennyezett ï extremely polluted 

 Figure 16.2.1-7: Summarised air pollution map ï 2011 

16.2.1.2.6 Assessments based on annual average values between 2003-2011  

The following table presents annual average figures of settling dust concentration in 2003-2011 within a 30 km zone: 

Settling dust  
2003-2011 

Paks Dunafºldv§r Kiskŗrºs Limit 

g/m2x30 days 

3
0
 d

a
y
s
 1

6
 g

/m2 x
3

0
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a
y
s 

A
n
n

u
a

l 
1

2
0

 t
/k

m
2 x
®
v

 

2003 5,35 6,39 5,61 

2004 4,88 5,56 8,30 

2005 5,72 6,67 8,67 

2006 5,70 5,40 6,07 

2007 5,62 6,60 5,46 

2008 5,09 6,23 - 

2009 6,59 5,78 - 

2010 5,15 6,75 - 

2011 3,37 5,08 - - 

Table 16.2.1-16: Settling dust annual average concentration ï 2003 - 2011 
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Air pollution health limits were in effect until 2010 in conformity with Appendix 1 of Decree 14/2001. (V. 9.) KºM-E¿M-FVM 
on air pollution limits, and emission limits from stationary air polluting point sources. The new Decree 4/2011. (I. 14.) VM 
on air load limits and emission limits from stationary air polluting point sources contains no limit for settling dust. 

 

¦P ï Settling dust, Hat§r®rt®k ï limit 

Figure 16.2.1-8: Changes in settling dust data in the region between 2003-2011  

The following table presents annual average figures of nitrogen dioxide concentration in 2003-2011 within a 30 km 
zone: 

NO2 
2003-2011 

Kalocsa Szeksz§rd Annual limit Annual limit  

Õg/m3 

2003 20,55 45,52 

40 

54 

2004 14,89 38,04 52 

2005 15,18 33,79 50 

2006 17,87 40,60 48 

2007 15,72 33,33 46 

2008 12,51 37,82 44 

2009 10,35 30,09 42 

2010 11,12 28,25 40 

2011 15,03 31,94 - 

Table 16.2.1-17: Nitrogen dioxide annual average concentration ï 2003 - 2011 

 

Hat§r®rt®k ï limit 

Figure 16.2.1-9: NO2  in the region between 2003-2011  

16.2.1.3 Studies prepared within the NA¦ program in 2010-2011 - AEKI [16-7] 

AEKI held measurements in a NA¦ program in 2010-2011 during summer and the heating season with the purpose to 
analyse changes in air quality (heating-fossil components) in mid-year. 
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The following table presents the locations of measurements/tests and the measured components. 

AEKI 2010, 2011 

Settlement Measurement components Location 

Paks 
D·zsa Gyºrgy road 95. 
Gagarin street 

PM10 (TEOM) element composition (XRF) 
 

Traffic 
Park 

Fadd 
¥reg street 

PM10 (with gravimetry) element composition (XRF) 
 

village 

Table 16.2.1-18: Measurement characteristics of study prepared under the NA¦ program in 2010-2011  

The following Google Earth figure presents the measuring points. 

 

Figure 16.2.1-10: Measuring points under the NA¦ program in 2010-2011  






















































































































































































































































































































