MVM Paki$. Zrt Environmental Impact Stuc
Impementation of new nuclear plant units sité®aks Ambient air

AMBIENT AIR

File nam@AKSII_KHT_16_Levdgd 1/183



MVM Paki$. Zrt Environmental Impact Stuc
Impementation of new nuclear plant units sitd®aks Ambient air

File nam@AKSII_KHT_16_Levdgd 21183



MVM Paki$. Zrt Environmental Impact Stuc
Impementation of new nuclear plant units sité®aks Ambient air

TABLE OF CONTENTS

16 AMBIENT ALR: . cuuitiiteiteitees cmmmm e et e et e et e et e s mmmmm e e e s e et e et e ea s mmmmmn e e eneeaneeaneeanns 10
16.1 Legal backgroundArea category, lIMItS............oeiiiiiitacccmeeie e mmme e 10.
LB, L. L LA S et 10
16.1.2 Air POIULION ZONES ..ottt ettt mmmmen ettt e e e e e e s e mmmmm e e e e e eens A1,
16.1.3 Air pollution limitargets, guidanCe VAILIES. ............cooiiimmmemeieieeeee e e 12
16.2  Air quality in the Studied @r a.............ceviiiiiiceeeeeiieeeieeeiiee e eeeeeeseer e eeeeensrennee 13
16.2.1 Procession and assessmentaifable datandinformatioi9872011...........cc.vvvvvvvvviicmeenns 13
16.2.1.1 Environmental Impact Study for operation time extension of Paks Ne@0é€ar.Plant............. 13.
16.2.1.2 National Air Pollution Measuring NEDWOIK............ueaccceriieeiiiiiee et mme et 20

1621212007 recapitulative assessment of Hu2h.g.2Y
162122008 recapitulative assessment of Hu3h.g.23
162122009 recapitulative assessment Hungdr.y.24%
162122 010 recapitulative assessment Hung5hr.y.2%

1621252 011. recapitulative assessment Hun@.ar.geds

16.2.1.2.6Assessments based on annual average values betv2®arL 2003...............ccceeeevviere e, 21.
16.21.3 Studi es prepared wi2014AEKI [tGh.e....N.A ... p.r..o.g.r..a.m28i
16.2.1.1 Preliminary consultation documentatiof @BCDIIB].........cccorirrieiiiimmmccmrreeee e e e 32

16.2.2 Air pollution baseline SUINBOL22013...........uuuiiiiiiee i eemmme e e e mmmmmn e e 32.
16.2.2.1 SCOPE OF the SUINVEY....ceiiiiiiiiie it ceemte ettt eemm et e e et e e e sk mmmmm e e e e aabb e e e e e s s mmmmmnn 33
16.2.2.2 Review of requirements for methodology...........uev cceeeeieiiiiiiie e e 33
16.22.3 Methodology applied for the measurementsMeStS........cov v e e ceeeee e 33.

16.2.2.3.1COoNtINUOUS MEASUIEMENTS/IESTS ... .iveiiieiiceeeem et e st e s s emmnm e e s mmmnm e 33

16.2.2.3.2PhaSed, ACLVE SUIVEYS........cuuvrrrrrrtscemmmnenrnsnnnnnn s sessmmmmmmsesessaaaaaaassesessmmmassesereressesmsmmmnnnn 34.

16.2.2.3.3PNaSEU, PASSIVE SUIVBY.....eeiiiiitiiiieiameeae e ittteeeeaautteeeesmmmeas s sasbeeeeesaabeseeesmmmea e sansbeeeesannnreeas 34..

16.2.2.3.4Measureent of meteorological PArameters..........cooiueecccceiiie e mme e 35.
16.2.2.4 Methodology applied for the aSSESSMENL.......cccoii it eeeees 35
16.2.2.5 Onthespot air pollution MEASUIEMIENLS...........cviiiii e eeeeeeeeeee e eeeeee e e e mmmmmn s 35

16.2.2.5.1Paks, Nuclear plant; MobilisatioR AEEND.............cooeeeiiiiii e eeeeee e 37.

16.2.2.5.2Paks, Northern access road, Plant Northern Ace@sEMIad. ...........cevviiiiceeecciiiiiie i 53.

16.2.2.5.3Paks, Southern access road, MetgoabIStatiorB. LMP............coouiiiiiiceeeciiiiee e 69

16.2.254Cs 8§ Mp @, -KUMP.....S. o LB 8L ceeeeie et 85.

16.2.2.5.DuUnaszentben K LIMP............oooiiiiiiiii e erreen e e e e e e e e e 101

16.2.2.5.6Pakspa n k - Pi sta -6tMpe.e.t..l... QV.I.T..si.t.e............. 118
16.2.2.6 Aggregated assessment-tfi@spot measurement results in 2012/2013.............ccceeeeeeeennn. 135

16.2.2.6.INQ summary of measuremMent reSUILS..........oiiiieercmiieie e eemm e e 138

16.2.2.6. 2NG summary of measurement FESULLS..........c.uuie cceeee e e eeeee e e 138

16.2.26.3 SQ summary of measuremMent rESULLS...........oi it ceeeae et mmeeea 139

16.2.2.6.4C0O summary of measurement rESULLS..............oiccccecriiieeieeeeeee e ceeeee e s 139

16.2.2.6.5PMosummary of MeasuremMent rESUILS. ...........uiii ceeeee e mreeee e 140

16.2.2.6.6TSPM summary of measurement TESUIS. .........ooi i ceearr it 140

16.2.2.6.7Settling dust summary of measurement.reSUlLS.............ceeeeeeeeeeiiiriiiiiee e 141

16.2.2.6.80s summary of MeasuremMent FESUULS...........oiurtccccmeeeee et ccmmre e mmmee e 141

16.2.3 AIr 10AdabIlILY........ceeeeieiiiie e ceeeee e e mmnnnn e e e e e menan 142
16.3 Modelling of propagation of n@dioactive air pollutants................cooe v 142
16.3.1 The applied MOGEL........ccuiiiiieet e erreee e e e 142
16.3.2 Data characteristicSource enVirONMENL .........coovvii oo 144
16.3.22 AMost frequent me.t.e.q.r.ol.o.g.i.c.al..co.ndi.t.i.qnd7
16.3.2.2.1Wind direction, average Wind SPEEM............uuiiceeeeie ittt meeee e mmeeee s 147
16.3.2.2.2Atmospheric stability CONAILIONS. ...t 149
16.3.3 Maeorological databases applied for propagation simulations..........ccccccuvvvveeeeeeeenn. 152
16.3.3.1 Average meteorological data for conservative .@SHMaLe...........ccccceuviiiiiiiiieiiiiiiiceeeeee e 152
16.3.3.2 Simulations using real meteorological database.............ccceeeeeiiiiiiiiiiiiiii e 153
16.4 Impacts of emitted naadioactive air pollutants onto ambient air quality during Paks II
(od0] 51 18 o3 1o« TH PP POPR 154

File nam@AKSII_KHT_16_Levdgd 3183

n

LY OO

s ai
s ai
ir q
ir q
air
2010



MVM Paki$. Zrt Environmental Impact Stuc

Impementation of new nuclear plant units sité®aks Ambient air
16.4.1 Legal basis for the impact zone determination..............cccceceeeeeeiiiii e, 154
16.4.2 Impact faate of PakB implementation............coooiiiceeeee oo cmmmm e 156

16.4.2.1 Air polluting sources and characteristicslbfrRalenentation.............cccceovvceeeeeveeeeee e 156
16.4.2.1.1Air polluting sources and characteristicslofrRpllesnentation..............cccvvveecccceviecvvvvennnn. 156
16.4.2.1.2Air pollutingources and their characteristics alokly #0fck transmission line an#\.20

transmission line up to the NEWLALIN. .............ooviiiiii e e 159
TR S 1 I =Yg 5 o o1 = LT o S 160
16.4.3 Impacts and impact zones Of CONSIIUCHIAN. .............ceeeeeee e mmmmm e 161

16.4.3.1 ConStruction WOIKS IMPACTS.....ceiiiiieeiii i ceeeee e ee e e e e s csi e mmmmmm s et e e e e e e e mmmmmnsraeeeeeeaeeeeeas 161
TR 9 T 0t 1 1< 3 Lo 11 o 1T T [ o 1= 7o U 161
16.4.3.1.2.andSCaPING PEIIOM. ... .viiieeiiiiitcmree ettt ettt mmree e e e ettt e e e e st e mmmnnee e e s anbre e e e s sabreemnns 164
16.4.3.1.3F0UNALION PEIIOM.....eeiiiitiiieee it eemte et e ettt e et emmm bt e e sbb et e e s s mmmmm e et e e s ebe et e e s s mmmnn 167
16.4.3.1.1Structure COMBCLION PEFIOM........uuiiiiiie e ceeeee e e e e rmmre e e e s e e e e e s mmmmm e reeeees 170
16.4.3.1.2Summary: impacts during the implementation.phase...........ceeecceveiieiiiiiieeee e e, 172

16.4.3.2 TranSPOrtation IMPACLS.......uuiiiiiiee e s s ceeeeereeeeeeeeeessisist s memma e e e e s ssstnataeeeeessmmmmmsssssereeeeeeeeesessnnn 173

16.4.4 Technical actions aiming at emission Mitigation.............ccceeceiiiiiiiiiiiei e, 175
16.4.5 MONITONNG SYSBEML.....uiiiiiiiiiie e e i s ceeeeeeeeee e e e e e s e sabtb s amemm s e bbb e e et eeeeesmmmnnnsseeeeeeeeessannnnes 175
16.5 Impacts of norradioactive air pollutants emitted during RRkgperation.............ccccceveereeen 176
16.5.1 Impacts of Pakordinary OpPeration..................eesceeeeerrerminminnninnnnenaeeeeessnrennnenn.———. 176

16.5.1.1 Air polluting sources and characteristicslbfd®dkeary operation..............cccvvvcccccveeeivvnnneen. 176

16.5.1.2 Impacts and impact zone Of IREHBEIrAtION. .........uuuuuueeiiimmmmmm e es e e e e e e e e e e e e e e e e e e e e e e eeeeeeeeenes 180

16.5.1.3 Impacts and impact zone Of tNAABPD.............uuuuuuenicmmmme e e e e e e e e e e e e e e e eeeeeeeeeeee s 181

16.5.1 Operational disturbances, EMErgeNCEaS..........cooovi e e 182
16.6 Impacts of Pakis. abandonment onto the air quality.............coovviimeeeeiiiiiii e, 182
16.7 Impacts and impact zones of simultaneous operations il Rakd Paks Nuclear plant....182
16.8 Crossborder environmeakimpactsS..........oooooi oo 183
G N 1= 1= (= o o U 183
LIST OFFIGURES
Figure 16.21L: Colour codes applied for air pollutiQn.IAEX..........u.uecememeieee e eeeeee s 20
Figure 16.2:2:Location ohanual Measuring StatiQnS..............iii oo ciee e e e e e e e e e e e e e e e e e e e e e e ee e e e e memeeeeeeenrnee 21
Figure 16.23 Air pollution MAO0T........ccoe ittt eeeeee e e ae s mmmmmm e s e e e s e e e e eeaeeees s 23
Figure 16.24 Summarisedrgollution MAROO8...........uuuuuuiiiiiei e ee e e e e e e e e e e e e e e e e e e e ee e e e eeeeeeees meeeeeesesnrnrnnes 24
Figure 16.28 Summarised air pollutioNTNZADO. ...........uueuiiiei i mmmmm e e e e e e e e e e e e e e e e e e e e e e et e e e e e e eeeeees s memeneesesnennnnes 25
Figure 16.28 Summarised air polUtiONTNZAYLO. ..........uueeeeiii e cmmmmm e e e e e e e e e e e e e e e e e et e e e e e e eeeeees s meeeneeseenenrnnes 26
Figure 16.2.& Summarised air POHUtIONTNZAL L..........uuuueeeiii i cmmmmm e e e e e e e e e e e e e e e e e et e e e e e e e e e eees s meeeneesesnrnrnees 21
Figure 16.28: Changes in settling dust data in the reggem BOOROLL...............ooovvviiiicecceeeeiiiiei e ememmm e 28
Figure 16.22 NQ in the region between ZBWBL.............c.uutiiiiiiaecamree et ee st mmmmn e e s sbre e e e s sas s mmmmm e eeeaa 283
Figure 16.2I0Measur i ng poi nt sin201@@14.r.....t.h.e...NA|....p.r.0.g.r.a.m....29
Figure 16.211: R f f curves of wvalues me2GLlatRaks...u.n.d.e.r...t.h.e30 NA|
Figure 16.212: Ruroff curvesof M al ues measur ed un 611 atFdde....NA.....pLr3gr am
Figure 16.22 Location of air pollution Measuring. POINLS. ..........uwt oot mreeee e e e e e e eeaan e 36
FIQUrE 16.22 1 LMP IOCALION. .....ueeiiiiiee e eeeeee ettt o ettt et e e e e e e s mmmmn et e et aeae e e s e nnssmeaan e e e e e e snnnnnen 37.
Figure 16.22 Location of testing truck and settling dust sampling unit lad&piqroiat 1.................oooiceeeeeeeeeeeenn. 37
Figure 16.22 1LMP- NQQOUTTY FUDIT CUIVES........oiiiiiiiiiii e eeee et et mmmmm e e 39.
Figure 16.22 1LMp-NQ daily average cONCentration ValUES.............oouueecccmurieieiiiiiieeesiieeemmiieee e seieee e ssend 40
Figure 16.22 1.LMpP- NGhoUrlY O CUIVES.........oiiiiiiiiie e et et e e e 42.
Figure 16.22 1LMp- NG daily average concentration VALUES.............oouucecccmeriiieiiniiiiieesnieemmeieee e seieee e e neeeand 43
Figure 16.22 1LMp- SQhourly rHff CUIVES.........oiiiiiiii e e e eeem e 45.
Figure 16.22 1LMpi SQ daily average concentration VAIUES. ...........oiiiicceecc ittt eeeec e 46
Figure 16.220: 1LMp- COhOUrIY rUDff CUNVES........cuiiiiiiiiiie e ceeeee s ermmnm e e e s e e e s mmmmmnneneeeeeee e A8,
Figure 16.221: 1LMpi CO daily average CONCENLLALION..........uvviieescceeeteiiieieeeeeeeisecemeeeeeeeeseennnnnreeee s smmmmm e eeed 49
Figue 16.2.22: 1LMp- PMoand a TSPUAIlY rHOIf CUNVES.......ocuueiiiiiiiiesceeeee et 51

File nam@AKSII_KHT_16_Levdgd 4183

pr
[



MVM Paki$. Zrt
Impementation

Environmental Impact Stuc

of new nuclear plant units sitdaks Ambient air

FIgure 16. 22231 2L IMP TOCALION. .....cciii it ceeee oottt ommmth ettt et e e e e e e s s mmmmen e e e e e e e e s e e annsbbes e ammmmn s s e nnbnbee e 53
Figure 16.224: Location ¢ésting truck and settling dust sampling UDNBGIANES............coocvirieiimmeecc e 53.
Figure 16.215: 2LMp- NQhourly runff curves along the north accessraad...........cceecceviiieiniiiiie e, 55
Figure 16.216: 2LMp- NQ daily average concentration at the north access.road...........cceeciiiiiiieiiiiiine e cenee 56
Figure 16.227: 2LMp- NGhourly runff curves along the north access.raad...........ccveccceveieeeniiieee e, 58
Figure 16.218: 2LMp- NQ daily average concentration along the north access.road..........cccceeveeiiiiiinennnn, 59..
Figure 16.219: 2LMp- SQhourly runff curves along the north access.road..........occveccceviieeiniiiiee e, 61
Figure 16.220: 2LMpi SQ daily average concentration along the north access.road...........ccccevveeiiiiierennnnd 62.
Figure 16.221: 2L Mp- COhourly runff curves along the north access.road.............ovccceeevieiiiiieiiiiiie e 64
Figure 16.222: 2L Mpi CO daily average concentration along the north access.road.........ccccccvvvvvivieeeeenennnns 65.
Figure 16.223: 2LMp- PMoand a TSPWAily ruoff curves along the north access.raad..........ccoooceeeeeeeiiiieennne 67
[ To [0 T AGT022 S I 1V o N (o Tox L1 T o R 69
Figure 16.225: Location of testing truck and settling dust samplingMpitEtatL.3..............ccovv i 69.
Figure 16.226: 3LMp- NQhourly runff curveat 3 LMp meterorogical Station..............eeicceeeeeeeriieneeeiivenscceene. 71
Figure 16.227: 3LMp- NQ daily average concentration at 3 LMp meteorological station..........ccceevouvveieeeel 12,
Figure 16.2-28: 3LMp- NQ:hourly runff curves at 3 LMp meteorological.Station...............ccceeeveeeeeiieeeeiniiiiicenas 74
Figure 16.229: 3LMp- NQ daily average concentration at 3 LMp meteorological statian.........cccceeeeeeeeeeee. €5,
Figure 16.230: 3LMp- SQhourly runff curves at 3 LMp meteorological.Station...............ccceevieieiiieeeiiniiiicenas 77
Figure 16.221: 3LMpi SQ daily average conceidraat 3 LMp meteorological statian..............cceeeeiiviiinnel 18
Figure 16.232: 3LMp- COhourly runff curves at 3 LMp meteorological Station..............occceeevviviiivvieiiiviviiiceeees 80
Figue 16.2-:33: 3LMpi CO daily average concentration at 3 LMp meteorological.statian........cccce................. 81.
Figure 16.224: 3LMp- PMoand a TSPHaily ruoff curves at 3 LMp meteorological.station...............ceeeeeeeeennn. 83
Figure 16.235: ALMP IOCALION.......cccoiii ittt eeeeee ettt emmmmm s s s e s e e e e e e e e e e s mmmmm e e aeaeaeeeees 85
Figure 16.236: Location of testing truck and settling dust samplingMpitstat.4...............oooviceeeeereievvieiviiies 85.
Figure 16.227: ALMpP- NQhOUFlY FUHOT CUIVES.......oo ittt mmreee et eeena e e 87.
Figure 16.238: 4LMp- NQ daily average CONCENTIAiON. .........oiiiuitceeaaa e ettt ettt ee e e e e e mmenee e 38
Figure 16.239: 4ALMpP- NQhOUITY MU CUIVES......coiii ittt mmrmee ettt eeema e e a0
Figure 16.240: 4L Mp- NQ daily average CONCENTIAtIQN ... ......euiiii et cceeeiiiiiieiee e ceeeee e e e e e mmmmm e 91
Figure 16.2421: ALMpP- SQhoUrly M CUNVES. ...t mreee et eeena e e 93
Figure 16.242: 4L Mpi SQ daily average CONCENIIALION ..........oiuuuitceeaaa e e ettt emmmmm ettt e e e e e e e e mmeeee e 94
Figure 16.243: 4LMp- CONOUIY FUHOff CUIVES. .. .ueeeii ettt eeemen s 96.
Figure 16.244: 4LMpi CO daily average CONCENLLALION..........eiie i ceeccc et et e e eeem e e et eeemmm s 97
Figure 16.245: 4LMp- PMoand a TSPUAIlY FHOTT CUNVES.......oc.viiiiiiiiiiiscoreee oo 99
Figure 16.245: SLIMP JOCALION........ ittt ettt cmee e e e e ettt e e et mmmnn et e e e e bt et e e e e s be e mmmmn e e e e e et 101
Figure 16.247 Location of testing truck and settling dust samplind-MptSIBESS. ...........oviiiiiiiiaccceee e 102
Figure 16.248: 5LMpP- NQhoUrly FHOTf CUINVES.......oiiiiiiiie e 104
Figure 16.249: 5LMp- NQ daily average CONCENTIALiON..........coiuuuitccmeeeee e eiitie e ettt cmmmee e et e e cmmmee s 105
Figure 16.250: 5LMp- NGhourly rff CUIVES........oooiiiiie e 107
Figure 16.2:81: 5LMp- NG daily average CONCENratiQml............ooiiiiceeecc it ceec et eeemm e 108
Figure 16.252: 5LMp- SQhourly riff CUNVES.......oooiiii e 110
Figure 16.2533: 5LMpi SQ daily average CONCENIALION............oiuuuitcceeeeeeeeitiiee e sttt cmmee e e e sebee e e e eebeemmmne s 111
Figure 16.224: S5LMpP- CONOUIY FUOf CUIVES.....cooiiiiiiie it cmeee e et e 113
Figure 16.255: 5LMpi CO daily average CONCENLEALION..........ueiiiiiceeacciteeeee e ittt e e s ereem st eee s sbbeeee e s s mmeean e 114
Figure 16.256: 5LMp- PMoand a TSPUAIlY rHOIf CUNVES........cuviiiiiiiiis e e 116
Figure 16.2527: BLMPIOCATIONE. ..........iiieiiiiei e ceeeee ettt meree e ettt e e e ettt e e mrnee e e e st b et e e e enebe e e e mmnee e e e ennbeas 118
Figure 16.258: Location of testing truck and settling dust samplinGMpPItSaL.6.............coooiiceeccciiiiee e 118
Figure 16.259: 6LMpP- NQhOoUrly FHOff CUINVES.......ooiiiiiiee et 120
Figure 16.260: 6LMp- NQ daily average CONCENTIALION. .........ciiiuuiitcceeeeeeeeiiee e e st cmmee et e s mmmee s 121
Figure 16.2@21: 6LMp- NGhourly ruiff CUIVES........oooiiee e 123
Figure 16.262: 6LMp- NG daily average CONCENratiQml............coiiiiceeacciiiiiee et e ceec e eeemm e 124
Figure 16.2683: 6LMpP- SQhourly MHOff CUNVES.......oooiiiii e 126
Figure 16.24: 6LMpi SQ daily average CONCENIALION...........ouuuitcceeeeeeeeitiiee e et cmmee e e e eebee e e e eebeemmmne s 127
Figure 16.265: 6LMpP- CONOUNTY FUOTT CUNVER. .....ooiiiiiiiiii et cmmee e mmee ettt mmmnn e e 129
Figure 16.266: 6LMpi CO daily average CONCENLLALION .. ......uuuviirsccmmeeeiiiieiireeeee e s e s s mmmeeeeeeeeeeeessesnnnsessmmmmn e s 130
Figure 16.2&7: 6LMp- PMoand a TSPM daily-OffICUIVE ............eeiiiiiiiiiscmreee et cmmree et 132
Figure 16.268: Qdaily FHDIT CUNVES.......ooiiiiiiii it eecmm itttk emmm e et e e e st mmmmmn e e e s aabbee e e e st s mmmmmnes 134
File nam@AKSII_KHT_16_Levdge 5/183



MVM Paki$. Zrt Environmental Impact Stuc

Impementation of new nuclear plant units sité®aks Ambient air
Figure 16.269: location of air pollution measuring points during SaUONG PEFIOAS. ..........cvvveeiiieeccmireee e 135
Figure 16.32 Map of surface cover and land use in 30 km radius areaiin @0b8iIr codes.............c.ccovvveceees 144
Figurel6.3.2: Wind directions relative frequency on annual level [%)], ansutdumiegvihier season [%] based on

tests held iRaks station between IBRID...........uueiiiiiiiiecceee et mmmee e e s e e bbb mmnn e e neeee s 147
Figure 16.32 Annual avage wind speed [m/s] betweer2lA®] and mujear average (198710) at Paks statiori48
Figure 16.342 Wind direction relative frequency [%] at Paks measuring tower at.20.m.height....ccccec........... 149

Figure 16.32 Average wind speed relative frequency [%] at Paks measuring tower .at.20.m.height............149
Figure 16.31 Wind diréch frequency measured at Paks measuring tower and its deviation in 10 degree.ré&alution

Figure 16.41: Definition of value higher than the limit and the impact Zone.........coeeeeeeeiii i, 155
Figure 16.42 Air polluting sources during implementatiGrophasew site plan.............cccovvvvccccccvevccvviveeeeeennn. 156
Figure 16.42 Air polluting sources during implatoerphase on the plant.area...........ccovvv e 157
Figure 16.418 CO impact zone during the demolishing.Period.............ccceeviiiiiiei e e 162
Figure 16.42 NQimpact zte during the demolishing PeriQd.............ooiceeocc i 162
Figure 16.42& GH,impact zone during the demolishing. Periodl............oicceeeii i e 163
Figure 16.448 CO impazone during the landscaping periad..........oooo oo 164
Figure 16.42 NQimpact zone during the landscaping Period.............uceeear e e 165
Figure 16.48 GH,impact zone during the landscaping.Period..............ceaaareeiiiiiiiiiiieie e 165
Figure 16.4.8 PMoimpact zone during the Soil remONal..............ow oo 166
Figure 16.48 CO ipact zone during the foundation.periQd...............ceeeeereimiiiiiiiiie s e e e e e e e e 167
Figure 16.4® NQimpact zone during the foundation.period. .............ccoceuviiiiiiiiiiii i eeeeer e eeee 168
Figure 16.4130: GH, impact zone during the foundation Period..............ceeeeeruriiiiiiiii s e e e e oo 168
Figure 16.41L: PNbimpact zone during the foundation.Periogd...............ccceeeiiiiiiiiiee i ceeeee e 169
Figure 16.4X2: CO impact zone during the structure construction.period..........cceeeervrvvieiiiiiiiiivceeeee s 170
Figure 16.433: N@impact zone during the structure construction. period............cccceeiieeeiiiiiiiiiiiieecee e 171
Figure 16.434: CxHy impact zone during the structure construction. PEriod.........cceeecvvvieee e eeeec e, 171
Figure 16.416: Average NOx impact zone emerging due to impacts of transportation dennatite .implem...174
Figure 16.51t Location of point sources for the safety(stiiagdel generatars...........ooovvveiccmeeee e iiiieeee e 177
Figure 16.52: NQimpa&t zone of diesel generators during pilot/test aperation...........cccccevveeeeiiiiieee e iiieacccens 180
Figure 16.53: GH,impact zone of diesel generators during pilot/test.operation..........cccceeeoivieieiiiiieee s eeeen.. 181
LIST OF TAHES
Table 16.1-2 Paks air POIULION CAEOOEY. ... .uteiie it aecete ettt e et emm e e e sttt e e e e st ammmn et e e s sabeeeee s anssmmmmnn 11
Table 16.1-2 Sulphudioxide maximum and minimum teSLIIMULS. .........ooiiceerc e 11
Table 16.1-2 Nitrogen dioxide and nitrogen oxides maximum and mimmtsim teSt.............occeeeeeeeeeeeeeerieiennees 11
Table 16.1-2 Carbomonoxide maximum and minimum teSLIMILS...........oescccceeiiiiiie e 11.
Table 16.1-2 PMomaximum and minimum teSt.UmILS.........ccuuiiiaee e cmmmee e ereeee e e e e 12
Table 16.1-B Air pollution health HIMIES..........oiuiiii oot e mmreee et b e e mmneee s 12
Table 16.1-3 Planned targets for air polluting MaterialS...........uut oo iiiiiiieiie e cerrre e eenn e 12
Table16.1-3: Settling dust..t.er.v.ez®s.l..g.ui.dance..v.al.ueel2
Table 16.221: Manual measuring stations CharaCteBBIIES. ..........c.uveiiiiiiiiaccceieee e emme e e 22
Table 16.2-2: Air pollUtioN INA@O0T............ccueeeeeieescccmteetee e e eee e e s s s smmmeeeeeeeeeesesaassssesmmmmnn s s e s ssnssaseneeeeeeeammmnnses 22
Table 16.23 Air pollution determined by statistical INEARBAGLS..............ccveieeimmeee e mrree e 22
Table 16.2-4: A manual measuring stations characterBlB.1..............oeevviiesccccemeiiiiieeee e crreer e e 23.
Table 16.2-3: Air pollution INAEXO0B............ccueiiiiiiiscmm et rr e e e e e e s s s smmmeeeeeeeeeesesaassssesmmmmn s s e s sssssassneeeeeeeammmnnses 23
Table 16.2:8: Air pollution determined by statistical INEARBABYS..............ccueieeicmmeec e mrree e 24.
Table 16.2Z Characteristics of manual measuring StAOOES.............coooiiiiitcceeeee e e 24..
Table 16.2-8: Air pollution INAEXO09...........ccceeiieiii et cccm ettt er e e e e e e s s s mmmmeeeeeeeeeesesaassssesmmmmnn e e e s essssaseneeeeeeeammmnnses 24
Table 16.2-a Air pollution determined by statistical iINARBAOES...............ueeiiiii oo 25.
Table 16.2-10: Characteristicsranual measuring StatioPBL0.............c.uuuiiiiiit e meeeee e e e e 25.
Table 16.2-11 Air pollution INAEROL0...........uuiiiieiie s ee ettt eeeees e e e e e e e e s bbbt e e e e mmmm s aab e beeeeaaaeeesmmnnes 25
Table 16.2-12 Air pollution determined by statistical INERBIOIS............ooooiiiiiiieeeeeiiii e 26.
Table 16.2-13 Characteristics of manual measuring StOAMAS...............uuuiiiiii oo 26.
Table 16.2-14 Air pollution INAEROLL.... ... et eeeeee e e e e e e e e b et e e mmmm st bebeeeeaaaeeesmmnnes 27

File nam@AKSII_KHT_16_Levdgd 6/183



MVM Paki$. Zrt
Impementation of new nuclear plant units sité®aks

Environmental Impact Stuc
Ambient air

Table 16.2-15 Air pollution determined by statistical IBERBEA. ..............coooriiiiiimeeeeii e 21.
Table 16.2-16 Settling dust annual average concelitZhEBI 2011, .......cccoiiiiiieiiiceeciie e eemm e 27

Table 16.2-17:
Table 16.2218Meas ur ement

Table 16.211 9 : Measurement results of s-20uldyPals.r.e.p.a.r.e.d..80nder
Tablel6.2.12 O : Measurement results of st-20flyatFpdd.p.r.e.par.e8 under
Table 16.2-2 Measurement POINES COOMTINALES. ........coiiurritccmmeeee ettt e ettt e mmnee e ettt e e s e it e mmmee e e e e e nbee e e e enees 36.
Table 16.2-2 Schedule of the plannethespot MEAaSUrEMENLS...........eiiiiiiiaeceei et emmm e 36..
Table 16.22 1.LMp orthespot measurementSABID2. .........ooiiiiiiiiiiieee et emn et e s sb oo 38
Table 16.22 1L Mp N@measurements/tests resutteasurement by periods...........occvvvieceeeeeeivriieee s e 40
Table 16.2-2 1.LMp ofthespot measurementS/ABSIOX.......uuuuiiiiee it iiiciceeeee e e e e e e et ssmmm e eeeeee e e mmnnns 41
Table 16.2 1L Mp NOmeasurements/tests re$utigasurement by periods...........occveiisceeeeeeiviiiiee s e 43
Table 16.2-2 1.LMp ofthespot MeasuremMentS/ABSIO2.........uuuiiii i iceeeee e e e e e et ssmmm s raeeeeeeee e mmmnns 44
Table 16.22 1L Mp S@measurements/tests resillteeasurement by periads..........cccccevvvceecccvvieeeeiiiieeeeenneean 46
Table 16.2-2 1.LMp ofthespot measurementSABSIR.........cooeee e i eeeeee e s memnmn s D
Table 16.2-P0 1.LMp CO measurements/tests resutasurement by periods.......ccooevvvvivicccccce e 49
Table 16.2-P1: 1L Mp osthespot measurementS/tESRBA0, TSPM........coiiiiiiiiiiiiiceeeae e 50
Table 16.2-22: 1LMp orthespot measurements/tESIettling dust............ooo i ceeeee 52
Table 16.2-P3: 2LMp orthespot measuremMentSABSIIED. .........ooovi ittt mmeree e e 54
Table 16.2-P4: 2L Mp N@measurements/tests re$utieasurement DY PeriQds...........ccoeveeiicmeeeiieieiieeeneniiiiieeas 56
Table 16.2-P5: 2LMp orthespot measurementS/ABSIEX .............veiiiiiiiie e eee e creee e e 57
Table 16.2-P6: 2LMp NOMeasureMentS/AEStS rESULLS............uuiiiii e mmrrer e e e e 59
Table 16.2-P7: 2LMp orhespot MeasuremMentS/ABSIED ........ccuuviiiiiiie i eee e creeee e 60
Table 16.2-P8: 2LMp S@MeasurementSAEStS rESULLS............uuiiiii e mmrrer e e e e 62
Table 16.2-P9: 2LMp ofthespot measurementSABSIR.........oooeo i eeeeee e s 63
Table 16.2-20: 2LMp CO measurementS/eStS FeSUIS........oii it eemeen s mmmmmm e e e e e as 65
Table 16.2-21: 2L Mp osthespot measurementS/tESRBA0, TSPM.......cooiiiiiiiiiiicceeae e 66.
Table 16.2-22: 2L Mp ofthespot measurements/ABSSHING AUSL.........uuueeiiiiii e 68.
Table 16.2-23: 3LMp orthespot measurementS/ABIIED ............uvuiiiiiiiii e ereee e oo 70
Table 16.2-24: 3LMp N@mMeasurementS/tESES FESUIIS ..........uuuiiiit e mmrrer e e e 12
Table 16.2-25: 3LMp orthespot measurementS/ABIIEX ............uueeiiiiiiii e crere e 73
Table 16.2-26: 3LMP NOMeasUrenMES/tESES MESUILS. ........uiiii it creee e ettt ettt e mreee e et e e e s sibe e e mmmeeeeeeenee 75
Table 16.2-27: 3LMp oAhespot MeasuremMentSABSIED ......coooiiiiiii it cree e 76
Table 16.2-28: 3LMp S@mMeasurementSAESIS FESULLS........c.oiiuiiiiccreee et mreee e mmmeee e 78
Table 16.2-29: 3LMp odhespot measurementSAESIE.........ooo it eme et 79
Table 16.2-20: 3LMp CO mMeasuremMentSAESES FESIUIS. ........uuii i ceeee i e e 81
Table 16.2-21: 3LMp osthespot measurementSAESTRBAC, TIPM......oooiiiiiiiiiiiit e 82
Table 16.2-22: 3LMp oxthespot measurements/t@SStING dUSL............eveiiiiiis e 84.
Table 16.2-23: 4L Mp o#thespot measurementSABSID ..........cccvviieiiiiiitcceee e mmree e e 86
Table 16.224: 4L Mp NOMeasuremMentS/tESES FESUILS......ccooiiriiitcreee et mrree e mmmeee e 88
Table 16.2-35: 4L Mp o#thespot MeasuremMentSABSIER ...........ccvveieiiiiiiecceeee et e s mmree e st e e et smmes 89
Table 16.2-26: 4LMp NOMeasuremMentS/AEStS FESUILS........ccuueiiiir et e e mmrrer e e e e e s e st emnn e e e s 91
Table 16.2-Z7: 4LMp orthespot MeasuremMentS/BSBED. ......oveeeviiiiiiiiiiiis et er e e e e e e s mmeneeeeee e e e e e e s e s snnnees mean 92
Table 16.2-28: 4LMp S©@MeasuremMentSAESES FESULLS........ccvuuiiiir e cmrrrr e e e e emnn e e e 94
Table 16.2-29: 4LMp oxthespot measurements/tESTED..........ccuvviiiiieii e e e e e e e s s s eerree e e e e e e e e e e s e e e e 95
Table 16.2-40: 4LMp CO measuremMentSAESES FESLIS. ........uiii i cceeeiiiiiiei e cerree e e e e e e s e s mmmmm s nenes a7
Table 16.2-21: 4L Mp oxthespot measurements/teSBAo, TSPM.......ooviiiiiiiiiiiiccreee e s oo ee e 98
Table 16.242: 41 Mp osthespot measurements/AESHSLING AUSL........coooiiiiiiiiiceec e e 100
Table 16.2-23: 5L Mp ofthespot measurementSABRSIED ...........ccveiiiiiiiiecceeeee e cmmee e s 103
Table 16.2-24: 5L Mp NOMeasuremMentS/tEStS rESUILS........coiiiiiitceeee et mrree et mmeeee e 105
Table 16.2-85: 5L Mp ofthespot MeasurementSABSIER ...........ccveiiiiiiiesceee e cmmee e e e e s mee 106
Table 16.2-26: 5L Mp NOMeasuremMentS/teSES FESUILS........ciiiiiiiicceeee et mrree e mmeeee e 108
Table 16.2-27: 5L Mp ofihespot MeasureMentSABSIED .........coiiviiie i cmeee et e et mmmee e e s e e e s enaee e 109
Table 16.2-28: 5L Mp S@mMeasurementSAESES FESULLS.........coiiiiiiicceeee e mrree e cmeeee e 111
Table 16.2-29: 5L Mp osthespot measurementS/ABSEE.........c..uuiiiiiiiii e ceeeee e e e mmee 112
Table 16.2-50: 5L Mp CO measurementSAESES MESLILS. ... i e e mmmmm e 114

Nitrogen dioxide annual average conC&rROBA0LL............coiiiviiiiiiiceeec e e 28
characteristics

File nam@AKSII_KHT_16_Levdgd

7/183

o f201%.t.u.d.y....p.r.ep289r ed



MVM Paki$. Zrt Environmental Impact Stuc

Impementation of new nuclear plant units sité®aks Ambient air
Table 16.2421: 5L Mp osthespot measurements/AeRBA0, TSPM.......occvviiiiiiiiitcmeee et mmeee e 115
Table 16.222: 51 Mp osthespot measurements/tEHSLING AUSL..........ooiiiiiiiiiiceec e e 117
Table 16.223: 6LMp orthespot measamentSAESIING ..o e e e 119
Table 16.224: 6LMp NOMeasurementS/tESES rESUIIS ........coiiiiiiicreee et mreee e mmmeee e 121
Table 16.2425: 6LMp orthespot measurementSABSEEX. ..........oviiiiiiiiieiceeec e eeree e 122
Table 16.2226: 6LMp NOMeasurementS/teSES FESUILS..........oiiuiiicreee et mreee et mmmeee e 124
Table 16.2-27: 6LMp oAhespot MeasuremMentSHABSIED .......coooiuiiiiiiiiee et mmee e 125
Table 16.2-28: 6LMp S@mMeasurementSAESES FESULLS..........ciiuiiiiccreee e mreee e mmmeee e 127
Table 16.2-29: 6LMp orthespot measurementSAESIE..........coiuiiiiiiiieecme et eemm e 128
Table 16.2-60: 6LMp CO measurementSAESES SIS, ........iiii i ceeee e errmr e e e mmmmmanees 130
Table 16.2@1: 6LMp ofhespot measurementSAERBA0, TSPM......coooviiiiiiiiiiitceeee e mmeee e 131
Table 16.2-62: 6L Mp osthespot measurements/t@SStING dUSL............vvviiiiiii e errree e 133
Table 16.2@3: 6LMp oAhespot MeasuremMentSABEDS..........c.uviii i cceeee e cmeree e mmeeas 133
Table 16.2-@4 GPS coordinates of the measurement.pOIALS............uuceccccve i e cmmmme e e e e eeeeens 136
Table 16.2-@5 Dates of the performed settling dust measureMenNISAESES ... . ... ceeeeereriiiiiiieie e, 137
Table 16.2-@6 Time schedule of the perform#teepot measurementsSAEStS.......ccoeeeviiei v i 137
Table 16.2-@7: NQIMMISSID MEASUIEMENT FESUILS..........uiiiiiiiis ettt e e e meeeee et e e e e e e e s et e s mmammn e enee 138
Table 16.2-@3: NQIMMISSION MEASUIEMENT FESULLS.........uuuiieiis ettt e e e e meeeee et e e e e e e e s e senibee s mmammn e eeee 138
Table 16.2-@9: SQIMMISSION MEASUIEMENT FESULLS.........utiiiiiit ettt e e e memeee et e e e e e e s e e s mmammn e eeee 139
Table 16.2-20: CO immisSSiON MeaSUreMENT.LESUILS. ... .....uuiit et mmree ettt e e e e memen e e e e e e 139
Table 16.2-21: PNbimmIisSion MeasuremMent reSUIS.........ooi i ceeeee et 140
Table 16.2-22: TSPM immiSSion MeasuremMeNt.rESUITS ...........u oot mrmee e e e 140
Table 16.2-23: Settling dust MeasUremMENt LESULLS.............vvtceeeeereriiirterar s mmmmmm s se s e s e e e e e eeeeemmmmmm e eaeeeeeeeees 141
Table 16.2-24: GMEASUIEMENT FESUIIS ... ..ottt ceeeee ettt sttt e et e e e mmmmneebe e e e e e e e e e e e e e meeeens 141
Table 16.2-B. Summary assessment of 2012 baseline measurements/tests and air. loadability....................142
Table 16.3.2 Surface cover and land usekim 38dius test afiestatistics for 2013.............ooovviiiaecccc e, 145
Table 16.32 Values of roughnbegth parameter for various type surfaces...........oooocceeee e, 146
Table 16.3-2 Values of roughnbeigth parameter for various type surfaces..........cooocceeee v, 146
Table 16.32 Synoptic wind speed and relative frequency of wind direction according to Pasquill index [%] at Paks station

on annual [evel (THILO).......coeiiiueiee et aime ettt e ettt e e e et e mmn et e e e e sttt e e e e sab b mmmmmn b et e e e e sabbe e e e s anb b mmmmn b beeeeeane 151
Table 16.3:B Limit of the studied air polluting MAaEAIS............oicceeeiei i e o 154
Table 16.41: Data on the studied air polluting MALEIAIS. ..........tceermiie e 155
Table 16.42 Ar polluting sources and their characteristics during the construction phase on the constructidivarea
Table 16.42 Charactistics of air polluting sources during plant CONSLLUCLION............ceecciiiieier i iceeeee 158
Table 16.42 Characteristics of pollution sosurces of bloi@stoangmes and a transmission line construction..159
Table 16.4-2 Air polluting sources and their characteristics ofiamspongethe construction phase................. 160

Table 16.4B Maximum concentration and impact zones calculated for the demolishing.phase..................161

Table 16.43 Maximum concentrations and impact zones calculated for the landscaping period................164

Table 16.43 Maximum concentration and impact zones calculated for.foundations.......ccccoococeeiiiiiiee e 167

Table 16.448 Maximum concentration and a impact zones calculated for the structure construction.periadl7.0

Table 16.43 Impacts of Paks Il implementation onto the air quality under real meteorological. conditians.172

Table 16.4& Impacts of Paks Il implementation onto the air quality under conservative meteoralagical.cohdgions

Table 16.4B Impacts of transportation during Paks Il implementation onto air quality under real and conservative

MeteorologiCal CONAITIANS. ..ottt mmee ettt et e e e e e e s s s mmmeee e e e e e e e e e s e nnbb e e s mmmmn e e s nnbneee e 173
Table 16.51: Point sources and their characteristics during the operation.period........ccccvvviiiiiiiiiiiieeeee 176
Table 16.52: Emission limits for dieSel QENELALALS..........o it ceeeee ettt e e e mmmee b eeee e 176
Table 16.53: EOV coordinates of points sources for the saféty) @iesel generatars...........oooviceeeee s 178
Table 16.54: Air polluting sources arid¢haracteristics during the operatiori pexitgbortation..................c.ee.ee. 179
Table 16.53: Impacts of pilot operations of dieSel gBNELALQL. ..........iii e ceeeee e meee 180
Table 16.58: Impacts of transportation onto the air quality during Paks.ll.operation...............cccovuieenenioee 181

Table 16.51: Combined impact of Paks Il and a Paks Nuclear Plant simultaneous operation.onto.air.qualit$?

File nam@AKSII_KHT_16_Levdgd 8/183



MVM Paki$. Zrt

Impementation of new nuclear plant units sité®aks

Environmental Impact Stuc
Ambient air

ABBREVIATIONS

Short name Full name
CoO Carbomonoxie
E¢ M Minigty of Health
EOV Unified National Projection
EPA Environmental Protection Agency
ERBE MVM ERBE Zrt.
VM Ministry of Agriculture and Rural Development
GDAS Global Data Assimilation Systssimilation sfirface an@mote sensoreasurements/tests
GFS Global Forecasting System
Ko M Ministry of Environment
LMp Point of measurement designatedifimglbaseliraér pollution
MSz HungariaStandard
NCDC National Climatic Data Centre
NCEP National Centres for Environmental Prediction
NOQ Nitrogeidioxide
NG Nitrogeioxides
NWS US National Weather Service
O3 Ozone
OKI Nationdhstitte ofEnvironmealtHealthDepartment BhvironmealtHealth, Aidygiene Section
PMo Fraction ofgpticulate matter belovd1@
SO Sulphudioxide
TSPM Total particulate matter
VM Ministry of Rural Development
WGS World Geodetic System
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16 AMBENT AIR

16.1 LEGAL BACKGROUNBREA CATEGORMMITS

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

ActLIll of 1995general rules for the protection of the environment

Government decrees

Government Decree 314/2005. (X11.25.) on environmental impact study and integrated pollution preventiors control (IPPC)
Government Decree 306/2010. (X11.23.) on the pfatkcioair

Minister decrees

Decree 4/2002. (X.7.) KvWM general rules for designating air pollution agglomerations and zones
Decree 4/2011. (1.14.) VM on air pollution limits and emission limits of stationary air polluting point sources

Decree 6/201@l. 14) VM on rules related to the analysis, control, measurement and assessment of air pollution levels and e
of stationary air polluting sources

Standards applied during ambient air baseline test

MSZ ISO 7996:1993: defining nitrogen oxidenoassation of ambientlamiluminescerenethod
MSZISO 2145637/1993: analysis of air gas pollution. To define sulphur dioxide -motersceitbd ethod
MSZISO 4224:2003: defining carbon monoxide in ambiedisgiersies, IR matho

MSZEN 12341:2000: Air quality. DefieiPlyl, fraction of particulate matter Reference methathesuborest to determine
equivalence of measurement methods and reference measurement method.

VDI 2463 Blatt 10:1996: Defining total partit¢tdateitngravimetry
MSZ 2145626:1994: analysis of air as pollution. Defining ozofghwithmdYfic method
MSZ 2145%: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 2145%:2002 calculation of dynamic characteristics of surface air layer from relevant meteorological data.
MSZ 21457:2002 defining quantities typical for vortex mixing of air pollutants
Definition of air pollutant transmission
MSZ 21459:1981 calculation of polluting impacts of point sources
MSZ 214582:1981 calculation of polluting impacts of surface and line sources
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16.1.2 AIR POLLUTION ZONES

Decree 4/2002. (X. 7.) KvWM general ruesifmating air pollution agglomerations and zones defines the ail
pollution zones in the country. The zone category or zone type is an area designated in accordance with the ail
where the concentration of the pollutant is on longerrtedicailypeithin any of the ranges defined in Appendix 5
of Decree 4/2011. (1. 14.) VM on air pollution limits and emission limits of stationary air polluting point sources
D; E; F; @ Oll categories).

Regarding the air pollutants under this d y , Paks and r egi dah Otleedrea ofghe t o
c 0 u lintaccgrdance with specified Appendix 1 of Decree 4/2002. (X. 7.) KvWM.

Zone categories by air pollutants

SO NQ CcO PMg | Ground level ozon
10.0ther area of the coyniPaks F F F E ol
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 -the area, where the growe lzone concentration is higher than the limi {120

Tablel6.1.21: Paks air pollution category

Sulphurdioxide
Health protection Vegetation protection
Higher 60% of thedhour kit 60% of thevinter critical level
test limit 75¢ g9 m 126 g9 m
Lower 40% of th24hour limit 40% of thevinter critical level
test limit 50¢ g3 m 8e gy m
Tablel6.1.2: Sulphudioxide maximum and miniresilimits
Nitrogerddioxide and nitrogeoxides
Human health protection Vegetation and natural ecologi
systems protection
hourly limit annual limit annual critical level
NG NG NG
Maximum 70% of thimit 80% of thimit 80% of theritical level
test limit 70e g ¥*m 32e g9 m 24g g7 m
Lower 50% of thimit 65% of thimit 65% of theritical level
test limit 50e g/ m3 26s g9 m 19.% g9 m

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

Tablel6.1.23: Nitrogn dioxide and nitrogen oxides maximum and minimum test limits

Carbomamonoxide
8hour average
Maximum 70% of thiémit
test limit 350009 # m
Lower 50% of thkémit
test limit 25000y/n?

Tablel6.1.24: Carbomonoxielmaximum and minimum test limits
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PMo
24hour average Annual average
Higher a limit 7@0a a limit 7@0a
test limit 35¢ g9*m 288 g9 m
Lower a limit 506a a limit 500a
test limit 25¢ g9*m 20e g9 m

Comment:

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

Tablel6.1.5: PMomaximum and minimum test limits

In summary: in Paks and region the air quality is clean regli@gE@nd the air load level is not higher than
the lower test limit, and the ground level ozone concentration is higher than thd,liing Pld@ategory is

AEo, i

e. slightly |

oaded.

16.1.3 AR POLLUTION LIMITBRGETSGUIDANCE VALUES

Air pollutant Hourly 24hour annual
(my/n¥) (my/n¥) (my/n¥)
Sulphur dioxide 250 125 50
Nitrogen dioxide 100 85 40
Carbommonoxide* 10 000 5 000 3 000
Particulate matter M - 50 40
Maximum of dailyt8ur moving average concentrat
(my/n®)
Ozone 120
Settling powder, non 30 day annual
toxic (g/n®, 30 day) (t/kn?, yeay
16 120

Tablel6.1.3L: Aipollution health limits

Air pollutant Hourly 24hour annual
(my/n?) (my/n?) (my/n?)
Particulate matter 200 100 -
TSPM

Tablel6.1.2: Planned targets for air polluting materials

Air pollutant 30day annual
(g/n?, 30 day) (t/kn?, yeay
Settling powder, natwxic 16 120
Tablel6.1.83:. Settling dust tervez®si

gui dance
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16.2 AIR QUALITY IN THEUSTED AREA

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

16.2.1 PROCESSION AND ASSEENT ORVAILABLE DATBNDINFORMATION9872011
16.2.1.1Environmental Impact Study bperation time extension of Paks Nuclear P2806

In the following sections we will quota the relevant p&nsiairimental Impact Sfu@g] including the colour
codes used in the Study

4. Status of the environment in the regionudiethieptarduring the pagperation period
4.3.1. Air qualdyring the pagperation period

5.Present status of #rvironmein the region aroundrhelear plaintimpact of th@an onto the status of
theenvironment

5.4.1 A quality in thewaronment of theclear plant
5.4.1.2Air pollutidmetweei 9872005 (heatirspasohn

TheNational Immissibteasurinfletworkmanaged B N T S Z Couatynstitte) has been
measuring the settling dust load at Pakf8inke gapollutanta’ee measured

In Januarg2002the LoweiDunaValleyEnvironmemrotectionspectorate took over charge for
the operation of the measuring neterk ard measuringtations in the city located as it
follows

De8k F Tolna u. 10, kindergarter Kishegyi u.20ndergarten Vas ¥t wu

Table5.4.1. anéigureb.4.1. present the average settling dust data measured in the city betwe
19872005. As there was no gas pollutant measurement held in fhebteg4tBeand the
Figure5.4.2. preset the data of Szeksz8rd city f ol
magnitude and the tendefsyshown, sulpkdioxide pollution was low between 1987 and 1997,
and a jumpidggh data appeared in 388 7ut remains well below the limit. $98cthé SO

values have remained at minimum levels. Nitrogen dioxide level has been volatilely increasi
the low level measured in 19874n&aD2 very high concentration was measured, and the mid
year average was also higher than th&hiémstphurdioxide and nitrogen dioxide pollution in
Paks can be also assumed within this range. However, there is no indication for a similar pe
199798, because this was the time when gas supply was introduced in the city and it obv
results iroer polluting materials emission. For the same reasons it is also unlikely that higl
concentration was preserRaiks, similarly to the peak measured i2 @Q0DB a t Szek
Nitrogen dioxide measurements can be recommended also in Paksvia cadendiie reliable
information related to nitrogen dioxide pollution not only though analogue. This initiative can
underlined by the fact that the planned M6 motorway has been constpassdreasdaby
avoiding the city.
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Period Average Period Average
g/n¥*306 g/n¥*36
day day
87 norheating seasorl 11,82 96 norheating season 5,44
8788 heating 7,59 9697 heating 4,85
88 norheating seaso 8,47 97 norheating season 5,15
8889 heating 5,51 9798 heating 5,77
89 norheating seaso 6,9 98 norheating season 4,86
8990 heating 3,69 9899 heating 4,22
90 norheating seasorf 10,75 99 norheating season 7,39
9091 heating 4,19 9900 heating 7,45
91 norheating seasor| 5,17 00 norheating season 6,40
9192 heating 3,55 0001 heating 1,94
92 norheating seasor| 5,61 01 norheating season 6,00
9293 heating 18,83 0102 heating 4,18
93 norheating seaso 5,36 02 norheating season 4,91
9394 heating 7,51 0203 heating 7,15
94 norheating seaso 7,41 03 norheating season 7,55
9495 heang 9,71 0304 heating 3,94
95 norheating seasor| 5,22 04 norheating season 451
9596 heating 5,37 0405 heating 5,15

Figures.4.1Air pollutioat Paks 1987. Apr2005. March

14
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10 ¢

[=2]

glm? *30 nap

0 I:'lepa:’-é por
&
m Ulepeds por
Legend: | e p e-deaRlingpduOnapi 30days
Sulphurdioxide Nitrogen dioxide Settling dust
Exceeding Exceeding Exceeding

Period Average limit 98%freq. Average limit 98%freq. Average limit 98%ireq.

= o = = o = g/n#*30 0 g/n#*30

Og? m|% Og? m Og? m|% Og? m days % days
87 NF 2,36 0,0 10,00 5,15 0,0 17,00 9,14 9,5 17,11
87188 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
8889 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
8990 F |15,32 0,4 81,60 10,39 0,0 30,92 546 3,6 18,07
90 NF 2,58 0,0 16,74 7,84 0,0 23,54 13,58 20,0 62,14
9091 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
9192F 11,31 0,0 52,84 16,96 0,0 37,00 5,89 34 15,40
92 NF 4,92 0,0 20,00 2191 0,0 51,00 7,51 3,6 36,66
9293 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
9394 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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Sulphurdioxide Nitrogen dioxide Settling dust
Period Average lIiEr>T<1<i:teed|ng 98%freq. Average IIiEr>T<1ci:teed|ng 98%freq. Average lIiEn>:ti:teed|ng 98%ifreq.
Og? m|% Og? m Og? m|% Og# m g/a';tgo % 32@30
9495F |890 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
9596 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
9697 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
9798 F | 26,17 59 152,16 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
9899 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
9900 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
0001 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
0102 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
0203 F |3,28 0,0 16,36 39,43 54 92,54 7,05 7,7 24,13
03 NF 1,32 0,0 3,62 45,43 14,9 147,36 6,93 53 20,42
0304 F [2,39 0,0 12,00 43,21 6,3 107,4 6,46 5,3 1767
04 NF 1,25 0,0 3,00 37,77 8,4 102,62 5,28 0,0 11,90
0405F |1,51 0,0 6,18 36,88 5,9 106,00 6,50 4,3 19,92
NF = noheating season
F = heating season
Figurec.4.2A r pol | ut i19BH 2000h Szeksz 8r d

S0, MO, gt

o, g 30 nop

aé‘d:"c@ & &*@&V&@& &%c@rg?,ge & @'@’,553’

@ s02

ENO2

m Ulepeds por

Legend: | e p e-deaRlingpdu®BOnapi 30days

As Paks dudbaddiagrancan demonstrateat at the time of commissioning raidiear plant
UnitNa 4 the load dropped until 1992 frod6tie? figure, which is near to thday limit.
From1993until1994enddust polluticgignifiantly increased in the, bity could not reach the
limitWe do not know the exact reason behind thustiogl the brick factoapd pollutiors
natural origin might have some role in thidfemetitis theettling dusfuantity moved atlfai
low levelstdakslf comparing wihz e k the duantity séttling dugt similaand its 1gear
trends slightly volatile at medium levels
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5.4.1.2Present statusaf pollution
5.4.1.2.1. Regabenvironment

Regarding air pollutahtg tausenvironment acidisattberegions moderately affected in a
nationalvide comparis@@MSZ datapuantity of wet deposition

0,58 g/myear
0,42 g/ year

sulphucompounds
oxidised nitrogeampounds

Based on data of the backgqmolotion measuring network operated biatienal
Meteorologicakiwiceand modeadalculationshe air quality (backgreuitiition) in the region
that is not affected by Ipokiliting sourcisshe following:

nitrogen dioxide 5,53%3¢g/ m
sulphudioxde 5,03%egg/ m
carbormonoxide 200,08 &g/ m
ozone 63, 8 €gg/ m

These are lawoncentratiatata, excepzone.

Decree4/2002. (X.7.) Kv\ddsignates thair pollutiomonesin the countryPaks and region
belongs to the following zone category (on frenssédé Erder from lower to higher

sulphudioxide, nitrogen dioxide, cartmomoxide and benze F category
solids (PM E category

Concentratiaranges are attached to each zone categorgingly, concentration ranges defined
forE and Bonesare presentedTiables.4.3.

SO NQ PMo CO
E zone 5075 2632 1014 25062500
F zone below 50| below 2¢ below 10 below 2500

Tables.4.3Concentration ranges E and F zongse @/ m

The competemnvironmenprotection inspectordi@s the authority to define the polluted
settlements within the zofié® relevanworksare still in progreas variousnvironment
protection inspectosate

5.4.1.2.4Air ptlutingmpacts dfaffic

There are two sources for traffibmpactstraffic on two roads connectingatimahighway
Na 6 and thplan. Traffic going in and out at the entry gate is also part of this impact

We know the air polluting impacts of the natimagl migh fromodekalculationgrepared
with the traffic data. The i mpact study p
present these calculations showing impacts of traffic on the planned M6 Moio®gay and M
speedway projealong the national highway. mhebspecifemissiofigures defined by the KTI

€é were wused for preparing these <calcul
Implementation of gl@annedanotorway will have favourable effects ontcetiteraffic of the
national highway nriN6 increase can be expected in the traffic as a consequence of extensiol
theplarn operatiotime

Thus pollution caused by traffic on the road sectidgraksfnratcordance with Government
Decreel20/2001(VI1.30.pn the amendment of Government Decree 21/2801or(Icertain
rules related to thetectionf clean diat 50 m band from the amadrelinand under the most
unfavourablaeteorologiocgtcumstances
carbormonoxide
nitrgen dioxide

85
26

Higher than limit concentration was not measured even at shoulder

gg/ m
gg/ m
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We prepared measurements/tests at points along the northern and southern access roads le
the plant and in the plant area exposed to incoming and dotgsinagutraff the preliminary
environment impact study. These measurements/tests were held during heating {March) at
heating (May) periods, in a 2x1 month duration. We measured nitrogen dioxide, particulate
settling dust and carbmmoxide potion levelBased on the measurement results we may state
that no significant air pollution increment can be expected in the area, because no new el
sources appeared. Thus we had the view that no new measurement series was required. Thi
proposal was not presented either in the resolution of the competent authority that clos
preparatory process and prescribed the preparation of the Environmental Impact Study, so |
will repeat and present the results of measurements/testisip@d06n

Themeasuring paniere selectedtlae followirgcations
1. measuring point: nexi 2. measuring point: next
southern access road; northern access road;

3. measuring point: in the pl¢
area, at fire station

Measurements/tests domat
2003. March Z1April 08. 2003. April 29May 27.

OKKNational EnvironnarialthCentre performed the NO2, particulate matter and settling dus
measurements/testad ENVIPLUBNgineerin@ffice Ltd. th€O measurements/teJise
measuremeén protocel contain the detailed description of methods and results o
measurements/tedfarticulate mattesls measured onlyratasuring station 3 because the
conditions required for such measurements were available only darbiy Sippbn

Results froheating period

T Nitrogen dioxidgpollutionvas low. Its level was fairly steady durindotieveeks of
measurement and remained within the rérg@ of 5 3, @dgtihetinrd weekhowed the
highest levdRegardingreadistributiothehighest pollutisras measuretimeasuring point
nr. 3 in each peri@ut of théour pericdthree times theeasuring point. 1 showed the
lovest pollutionievels The Table5.4.12presents thaverage resultghd table present
roundedip figtes, in line with the measuring agcuracy

1 Settling duspollutiornvas the highestragasuring poimt 3 but the level reached only 50%
of thdimit8 g/r* 30 days.

9 Particulate matter (R/pollutionvas 1@%, 426 higher than the limit durangettond and
third week During théirst andastweekpollution remained belowlithié. Concentrason
were betweeh3 a n ds. Thetlustdomihamtly came franonrconsolidated soil.

1 Carboamonoxideconcentratisrwere the highestna¢asuring station 2 Level ivery
measurement remained well beltvadconcentratisrwere betwe@n5 0 and 322200

Period | 1. measuring poif 2. measuring poi] 3. measuring poif
Nitrogen dioxidé O §)/ m
1. week 6 12 8
2. week 8 15 7
3. week 12 18 16
4. week 5 8 7
Settling dusfg/n3,30 days)
full month] 1,0 | 6,0 | 8,0
Particulate matter R\ O §)/ m
1. week na. n.a. 48
2. week n.a. n.a. 55
3. week n.a. n.a. 71
4. week n.a. n.a. 43
Carbormonoxidg O §)/ m
1. week 1390 1980 1040
2. week 1160 1520 1400
3. week 1610 2200 1680
4. week 750 870 810

Tableb.4.12: Pollution measured in March 2003
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Results of @asurement during thetmeating period

1 The nitrogen dioxidepollutiorwas low and quite steady during the four weeks of the
measurement and remained bef2déh € gnd thdirst and second westlowed the
higher levelRegarding tregeadistribtion thénighest pollutisras measured in evgeyiod
at measuring poiNt 2 Out of théour periadthree times the measuring polntshowed
thelovestpollutiotevelsTheTables.4.13presents the average results

1 Thesettling dustoad waguite steady and well belovintiite & g/m* 30 dayslhe sample
could not be assessech@asuring station 3 due to third party intervention

1 Theparticulate matter (R§pollutioron thesecond weekas slightly above timait. The
concentramnwas betweeh 3 a n d 3 Thetdust dpminantly came from a sandy-and non
consolidated soil

1 The carbonmonoxideconcentrations were the highest at measuring statiBaery
measurement presented levels well below the limit, and concentrations 9&Fealdetween
24203 e¢g/ m

Period | 1. measuring poil 2. measuring poi| 3. measuring poin
Nitrogen dioxidé O §)/ m

1. week 11 15 12

2. week. 9 20 9

3. week 5 15 8

4. week 8 17 9
Settling dusfg/ni, 30 days)

full month | 6 7 *

Particulate matter R\ O @/ m

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
Carboamonoxidg O §)/

1. week 950 1200 800

2. week. 1440 2420 1750

3. week 1200 1800 1540

4. week 1330 1300 1120

* third party intervention, assessmenpassible

Tables.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 |
road no6: 11059 vehicle/d@i{TI traffic count data). Basgeithis figure, the total average traffic
going into the plant is M#0cle/day. Peak hour traffic is 10% of the daily traffic. Thus emission:

based on traffic madno.6.:
CO 7215 g/km, hour; CH 1776 g/km, hd83081@/km, hour;3@g/km, hau

based on traffic on the access road to the nuclear plant:
CO 720 g/km, hour; It8g/km, hour; N@30 g/km, hour; £0g/km, hour.

We used the specific figures prepared by KTI (Institute for Transport@ogictes)Non
5.4.1.2.5. Assessmefithe current air pollution based on the measurements/tests

Tables.4.14 presents air pollution health limits, in abstracts. Simplified abstract, without toleran
in accordance with Decree 4/2004.(1V. 7B 8xC38FVM amending Decree 14/2001. 9 - ) K?°
E ¢ -FVM on emission limits for air pollution and stationary air polluting point sources
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Air pollutant hourly 24hour annual
(my/n%) (my/n%) (my/n¥)
Sulphudioxide 250 125 50
Nitrogen dioxide 100 85 40
Nitrogeoxides 200 150 70
Carbomaoxide* 10 000 5 000* 3000
Particulate matter 1BM - 50 40
Particulate matter TSP 200 100 50
Lead - - 0,3
Benzene *** - 10 5

(rmy/nd)

Daily 8hour moving average concentration maximum

Ozone

120**

Settling dust , rtmxic

30 days

(9/n#, 30 days)

annual
(t/kmd, year)

16

120

* daily 8iour moving average concentration maximum
** maximum values shall be selectedHoumrBoving average values based on the hourly average figures
*** carcinogenic air pollutant

Tables.4.14: Air pollution tieaesre limitzg/n3)

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

Measuring station Period Nitrogen Carbon particulate | settling dust
dioxide monoxide matter (g/M, 30
(ed/ m (ed/ m| (£8/n days)
1. measuring station heating season 8 1228 - 0,9
next to south access roaq nonrheating season 8 1230 - 6,1
2. measuring station heating season 13 1643 - 5,6
next to north access road norheating season 17 1680 - 7,1
3. measuring station heating season 9 1233 54 8,0
behindire station nonheating season 9 1303 34 -
Total measuring station | heatinghorheating 10,7 1385 44 55
season average

Tableb.4.15Air pollution averagadues in the environment of Paks Nuclear Plant 2003.

We can drathie following conclusions from the tafitpuieesl

)l

Concentrati

The average of two measurements cycle was is below the limit for every analysed m:e
Settling dust, nitrogen dioxide and -oashoride concentration levels were well below the
permitted limitowever the particulate matter load was several times above the permitted lin
There is no significant difference between values measured in hedtaaiiaggpenods,
except settling dust load, which is higher duringehéngpperiod.

Regading nitrogen dioxide and camomoxide, 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 pollut@uoit. of 8 tests higher tivait concentration was
measured on 3 days. The exceeding limit was within theA2#g@ aft@ulate matter most
probably comes into the ailgorénantly from unconsolidated, sandy soil.

Air pollution arising from access roads and plant amahid@as residential area. Impact of

air pollution from the plant practically does not spread beyond the plant area, where
specified by safety regulations in effect in the working area shall be followed.

on of t aadiatingy aim goliulamsagdre§ent (ini thee nuclear glant

environment cannot cause any damage to health, or unpleasant and disturbing effects. The air pollutic
does not cause any other damage to the environment and the e&iolpgjylution measured Her t
protective forest is not harmful, and its effect is extremely advantageous to the air quality.
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16.2.1.2National Air Pollution Measuring Network

In Hungary the air quality was controlled on stations operated by the Regional Immission ContrahéRIV) repo
National Air Pollution Measuring Networkp(@uibl)sly: National Immission Measuring Netwarid(&tikh)¢ so

called Phare monitor stations. The networks were established and operated under the professional control
Hygienic SectidRlV measuring stations measurathitieaveragdQ, SQ concentratioand30day quantity of
settling dust (PM), whereas the Phare monitor stations measuié@, tB&NCO, ozone and Kkbncentration

in every 30 minutes.

In 2002 the measunregwork was transferred under the control of the local epritestianinspectorates. The
National Meteorological Service, Climate and Air Environment Department, Clean Air Protection Reference Cel

VITUKI KHT LRK Air Pollution Date,&an before KGV | RKL Air Pollution Dat a
the measured data.
From an environment al health care aspects, t he N

National Public Health Centre NatioinahBental Health Institute) processes and assesses the data.
Annual air quality assessment is published undeRtleeditep i t ul ati ve asses®dment on

Results of measuring network are assessed based on the air pollutictatisiesl andicators. 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 avala¢sVahage presented with the
colour codes @led for the assessment can be quantified based on the following table.

Nitrogén-
oxidok Nitrogén-dioxid | Kén-dioxid Ozon PM10 TSPM Szén-monoxid Benzol
, (mint NO,) (ng/m’) (ug/m’) (ug/m’) (ug/m’) (ug/m’) (ug/m’) (ug/m’)
Index | Ertékelés 3
(ug/m’)
kozépérték kozépérték kbzépérték kbzépérték kozépérték kozépérték kbzépérték kozépérték
gvas éves éves éves® éves éves éves éves

3 megfeleld 56-70

32448

40-50

2400-3000

4-9

4 | szennyezett 70-140

48-80

50-100

3000-6000

9-10

Index Index
£r t ®ikAssks@nment

Ni t roxidpi®Nitrogen oxides
Ni t rdimgd@itrogewioxide
K ®dioxid Sulphudioxide

¢ z & @zone

S z @anoxid Carbomonoxide
Benzoli Benzene

k °z ®p ®idrate® k

® v eamnual

k i Vi 8xcellent

j ¥ good

me g f ieatceptaBle
szennyezeitpolluted

er Rsen

9 exgemely peliutedt t

Figurel6.2.11: Colour codes applied fopallution index
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Assessment based on statistical indicators

Assessment is performed using the following statistical indicators:

annual avandgaBedaysPOg/ m

ma x i mu fand g@pd days),

50% percentile [50 minutes.],

98% percentile [@utes.],

99,9% percentile [99,9 minutes.],

theoretical number of data [theoretical number]

number of measurement data available on the settlement and in the region [data number],
value of data availability expressed in percentage [data availability %],

number of 2dour average values in excess of the limit on the settlements and in the regions hourly (for s
dust: 3@lay data) [limit. average. number],

percentage of limit excess cases [limit, average, %],

0 and indicator calculated for the annaagjeairalicator (annual average/annual limit).

OO O0OO0OO0OO0OO0OO0OOo

o

Regarding OIH and OLM, only the air settling dust load values were measured on the site and in the vicinity o
Paks, and no N®IQ, SQ, CO, PMimmission data were measured.

16.2.1.2.12007 recapitulatvees s es sment of Hungaryds air qu&] ity b

There is no automatic measuring station in operation within 30 km zone from Paks.
Manual measurlng stations are working in several cities, their Iomlmjﬁgsjmﬁ\& P andTablel6.2.11.

1‘}

{ .
P Paks Deak: Ferenc U 4 ¢ < s
&

1sr1egyxu583 W /

%Kalocsa Ersekkert QU1 :

2 Alkotmanyu 47 Kalocsa JANTISZ: Szt Istyan krt #3571
, ,J &
i

: " r
ekszard VOrosmartyu 2

Srekszard Garayiér -
k %Okm es He!yjelzo

JSzekszard T?r‘vtsay‘V\Imos u4

He | yijplack mdpker,uicat r e et , sizseenmaygve? zctliesaznti 2nigeepper @atdssing plamtp r i ka ¢zem

Figurel 6.2.12: Location ahanual measuring stations
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Measuring stations measurediapollutant Location
Paks
Kishegyi u 58. Settling dust Traffic
De8§k Feren Traffic
Dunaf©°ol dv§gr
Kossuth u. 2. Settling dust City centre. Main polluting source: heating, traffic.
R8k:-czi u. Traffic, higllensity residential area. Main gp#atirce: traffic and heating,
Kalocsa
Al kot m§ny Industrial measuring pointdegkity residential area. vitiggeenvironme
plant Main polluty) source: industrial combustahinentraffic, residential heati
Szent | . Kk NQ, Settling dust | City centre, higlensity residential area. Main polluting source: traffic,
building operation, institutions, residential heating.

£Ersekkert
Communal institution

Recreation are (park, sports field). Main pollutiegresidential heating.

Kiskrro°s

Akaszt: . u. .
Pet Rfi S§n Settling dust )
|l zs8Kki u 1
Szeksz§grd
Tartsay u 4. . Traffic, next toad ndb6
Garay t®r NG, SQ, Settling dust City centre, heavy traffic road nearby

VoPr°%smarty

City centre, heavy traffic roarbype

The
amendments and thathet h | i

2007

air

Tablel6.2.11: Manual measuring stations characterXdie¢g

mi t

Air pollution index

The air pollution index was determined, fBONR P
pollution index of cities/villages bagbd polluting materials with the highest index measured in the cities/villages.
following table presents the 2007 aggregated results of assessment based on the air pollution index.

qual ity

assessment was pre a

par ed
s def i neH¢-WWManDiksamendmentsd / 200 1

based on annual

average

Air pollution Index Aggregated
=S NG SC Settlingdust Index
Paks - - good (2) good (2)
Dunaf °| - - good (2) good (2)
Kalocsa excellent (1) - good (2) good (2)
Ki skrr?® - - good (2) good (2)
Szeksz§ good (2) excellent (1 good (2) good (2)
Tablel6.2.42: Air pollution Inde2007
Statistical indicators

The following table presents the statistical irffdicétterstudied settlements based on

dioxide annual average figures measured in 2007:

settling dust and nitroge

Annual based on 24our averages
theore limit limit Indicator
Settlement average max. 50% 98% 99,% tical data | data - VT
g/mPDdnap | g/nP*30nap o o . o 2
S5g? m S5g? m % % % 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
Dunaf 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
Ki skR 5,46 18 5 17,32 17,97 35 35 100 0 0 0,546
Szeksi 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
Szeks: 33,33 127 26 103 126,56 514 437 | 85,02 22 5,03 0,72
Tablel6.2.13; Air pollution determined by statistical indR2Qa@rs
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Air pollution map

J el ma gy &g & naitexcdlenty i§gbod

Figurel 6.2.13: Air pollution ma2007

me @ aceeptablesEennyezétipolluted

|:| Kivélo (1)

s

[ megfeles (3)
szennyezett (4)

I erisen szennyszett (5)

er Rs e ni estremelpollytesl z e t t

16.2.1.222008 recapitulative assessment of Hung-3rybds a
The following table presents the manual measuring staration in 2008.
Measuring stations Lh{EEEITE Measuring stations MEEEITED
9 components 9 components
. . Al kot m§n
Paks Kishegyi u 58. Settling dust Kalocsa Szent |. krt. 35. NQ
De8k Fer ¢
Ersekker
Tartsay u 4.
Dunaf ©° KOSSUthu'Z'. Setling dust Szeks| Garay t @ NQ
R8k-czi | 0 v o
VOor%smar
Tablel6.2.14: A manual measuring stations character23is i
The air quality assessment was also in 2008 prepared using theerhethode d i n Decree 17/
amendment s, and health | i AEi¢tVEMahddmendmedts. by Decree 1
Air pollution index
Air pollution Index
Settlement P - Aggregated
NG e} Settling dust Index
Paks - - good (2) good (2)
Dunaf °| - - good (2) good (2)
Kalocsa excellent (1) - - excellent (1)
Sz e ks z §| acceptable (3 - - acceptable (3)
Tablel6.2.15: Air pollution Index008
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Statistical indicators
based on 2fiour average values
ALY theoreti limit limit Indicator
average max. 50% 98% 99,% data | data
Settlement cal avr. avr.
g/n#30ays | g/mP*3@ays @ @ % o 9
Sg? m Sg? m % % % 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
Dunaf 6,23 11,2 6,25 10,86 11,18 24 22 91,67 0 0 0,623
NG
Kalocsa 12,51 70 11 36 60,98 1053 | 1008 | 95,73 0 0 0,284
Szeksi 37,82 152 31 118 149,14 1071 956 | 89,26 67 7,01 0,859

Tablel6.2.36: Air pollution determined by statistical indR2Q8rs

Air pollution map

e W <
J el ma giyegeng¥zsastz e s 2-Aggredated Indiekie W 8 k € e lilg@mtd,, jinsceeptable, sZerRyeetto | | ut ed, er Rs
szennyezettextremely polluted
Figurel6.2.34: Summarisedrgpollution maR008
guality based 4dn manua

16.2.1.2.32009 recapitulative assessment Hurfgary a i r

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

. . Measured . . Measured
Measuring stations Measuring stations
components components
. . Al kot m§n
Paks Kishegyu 58. Settling dust Kalocsa Szent I. krt. 35. NG
De8k Fer
£Ersekker
Tartsay u 4.
Dunaf © KOSSUthu'Z'. Settling dust Szeks| Garay t G NQ
R&8k:-czi o+ o
VPr%smar

Tablel6.2.17: Characteristics of manual measuring st2gf%s

Air quality assessment in 2009 was also prepared in accordance with the methods specified in Decree 17/20(

Ko M

Air pollution index

aamdndmenhtsnd the health care limits definedanrDe e

14/ 2B H0RVM éand amesdinents.° M

Air pollution Index Aggregated
SRS NG Settling dust Index
Paks - good (2) good (2)
Dunaf ©°| - excellent (1) excellent (1)
Kalocsa excellent (1) - excellent (1)
Szekds z § good (2) - good (2)

Tablel6.2.18: Air pollution Index009
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Statistical indicators
é\\/r:er;:ag max. 50%. 9% 99,9 th_eore data | data Ilar\r):t I;Cr't Indicator
Settlement /rr?*3cug — tical : :
9 59 pa}:ﬁ 9 dg Pa)r/r? % % % pcs pcs % pcs % I/In
Settling dusb based or80day average values
Paks 6,59 15,6 6,25 14 15,52 24 22 | 91,67 0 0 0,66
Dunaf 5,78 16,3 4,9 13,88 16,18 24 23 95,83 1 4,35 0,58
based on N&H 24hour average values
Kalocsa 10,35 56 8 31 41,94 1032 | 1029 | 99,71 0 0 0,25
Szeksi 30,09 332 26 81,42 280,91 1046 930 | 88,91 15 1,61 0,72
Tablel6.2.19; Air pollution determined by statistical indR2Q6rs
Air polludn map

Jelmagyarazat

Osszesitett index
Viviid

=

J el ma giyegeng¥zsastz e s 2-Aggredated Indiekie W 8 k € e lilg®motd,,
szennyezettextremely polluted

Figurel 6.2.15: Summarisedrgpollution m&R009

air qual.i

16.2.1.2.4 2010 recapitulative assessment Hungais

jmacapptable, sZerRyezetto | | ut ed,

ty based -5n

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

. . Measured . . Measured
Measuring stations Measuring stations
components components
. . Al kot m8n
Paks Kishegyi u 58. Settling dust Kalocsa Szent |. krt. 35. NQ
De§8§k Fer ¢
£Ersekker
Tartsay u 4.
Dunaf?® Kossuthu.2._ Settlingdust | Szeks| Garay t @ NQ
R8k-czi U
VOor%smar

Tablel6.2.110 Characteristics of manual measuring st

Air quality assessment in 2010 was also prepared in accordance with the methods specified in Decree 17/20(
heal tBhytFYM and amendments. s

KM and its amendments and

Air pollution index

Air pollution Index Aggregated
S NG Settling dust Index
Paks - good (2) good (2)
Dunaf ©°| - good (2)* good (2)
Kalocsa excellent (1) - excellent (1)
Szeksz$§ good (2) - good (2)

Comment:daa availability lower than 75%
Tablel6.2.111 Air pollution Inde2010
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Statistical indicators

Annual max. 50%. 98%. 99,%. th_eore data | data limit limit Indicator
Settlement average tical avr. avr.
g/ng&;}Oc}:a)r/: g/ng:;o%aﬁ % % % pcs pcs % pcs % I/In
Settling dusb based on 3@day average values
Paks 5,15 13,5 4,9 11,6 13,41 24 20 | 83,33 0 0 0,52
Dunaf 6,75 16,1 6,35 | 14,46 16,02 36 22 | 61,11 1 4,55 0,68
NQ -based on 2four aveage values
Kalocsa 11,12 50 10 31,52 46,86 1083 | 1025| 94,64 0 0 0,28
Szeksi 28,25 328 23 76 327,14 1095 864 | 78,90 12 1,39 0,71

Tablel6.2.112 Air pollution determined by statistical indi&@rs

Air pollution map

Jelmagyarazat
Osszesitett index

5

=
J el ma giyegenf¥zsastz e s 2-Aggredated Injiekie W 8 k € e lilg@mtd,, jimsceeptable,szZerRyeetto | | ut ed, er Rs
szennyezettextremely polluted

Figurel 6.2.36: Summarisedrgpollution m&@010
16.2.1.2.52011. recapitulative assessmentHungad s air qual ity based6lon man

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

. . Measurement . . Measurement
Measuring stations Measuring stations
components components
. . Al kot m8n
Paks Kishegyi u 58. Settling dust Kalocsa Szent |. krt. 35. NQ
De§8§k &&r ¢
£Ersekker
Tartsay u 4.
Dunaf?®° Kossuthu.2._ Settling dust Szeks| Garay t @ NQ
R8k-czi o+ o
VOer%smar

Tablel6.2.113 Characteristics of manual measuring stadris

The 2011 air quality assessment was prepared using methods defined in Decree 6/2011. (1.14.) VM, based on
defined in Decree 4/2011 (1.14) VM. The Decree in 2011 terminatedrigritsstottaettthey are not presented in
the statistical tables. Sampling of nifiogiele was held daily or every second day, while settlingalusyoie30
Though settling dust limits were terminated, categories in the air polluteméntdeveassed modified. The tables
donot show the number of [ i mit excess, their % an
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Air pollution index

Air pollution Index Aggregated
SEHEmE NG Settling dust Index
Paks - excellent (1) excellat (1)
Dunaf°l - good (2) good (2)
Kalocsa excellent (1) - excellent (1)
Szeksz$§ good (2) - good (2)

Tablel6.2.114 Air pollution Inde2011

Statistical indicators

Annual theore limit limit g
setilement average max. 50%. 98%. 99,% tical data | data avr. avr. Indicator
gmgs;loiaﬁ gmgzoia)rﬁ % % % pcs pcs % pcs % I/In
Settling dus® 30 days average
Paks 3,37 8,6 2,5 8,38 8,59 24 23 | 95,83 - - -
Dunaf 5,08 12,7 4,7 1103 12,62 24 23 | 95,83 - - -
NQ - based on 2hour average values
Kalocsa 15,03 59 14 34,78 53,95 1014 | 1012| 99,8 0 0 0,38
Szeksi 31,94 432 28 76 154,9 1052 950 | 90,3 12 1,26 0,80

Tablel6.2.115 Airpollution determined by statistical indi2@tidts

Air pollution map

» | 2 P ¢ - g
e L B8 5 L' Jelmagyarazat
\ L S A > Osszesitett index
- i | i

A L % - i .
. e [T

J el ma giyegengfzsastz e s 2-Aggredated Injékie W 8 k € e lilgomtd, jmaccpptable, szZerRyezetto | | ut e d,
szennyezettextremely polluted

Figurel6.2.17: Summarisedregpollution m&R011
16.2.1.2.6 Assessments based on annual average values betwee202003

The following table presents annual average figures of settling dust conceffatiwithim2088m zone:

Settling dust Paks | Dunaf©°l dv Ki skrro{ Limit

20032011 g/nix30 days 2>
2003 5,35 6,39 5,61 S@
2004 4,88 5,56 8,30 = §
2005 5,72 6,67 8,67 %5
2006 5,70 5,40 6,07 Qo
2007 5,62 6,60 5,46 0 €
2008 5,09 6,23 - SE
2009 6,59 5,78 - 2 <
2010 5,15 6,75 -
2011 3,37 5,08 - ;

Tablel6.2.116 Settling dust annual average conceritiziigs 2011

File nam@AKSII_KHT_16_Levdgd 27183

er Rs



MVM Paki$. Zrt Environmental Impact Stuc
Impementation of new nuclear plant units sitd®aks Ambient air

Air pollution health | imits were in effecBs;RMMLE I |
onair pollution limits, and emission limits from stationary air polluting point sources. The new Decree 4/2011.
on air load limits and emission limits from stationary air polluting point sources contains no limit for settling dust

UP 2003-2011

12,00 == Paks

== Dunafdldvar

L ® Kisk&ros
6,00 % —— o
4,00 ===Hatarértek

3

2003 2004 200520062007 2008 20092010 2011

| A SettligdustHa t § it lignit t ® k
Figurel6.2.18: Changes irsettling dust datdtie region between 20031

The following table presents annual average figures of nitrogen dioxide concezibtiovitin£2603n

zZone:
NG Kalocsa | Szeksz§g] Annual limit | Annual limit
20032011 Og? m
2003 20,55 45,52 54
2004 14,89 38,04 52
2005 15,18 33,79 50
2006 17,87 40,60 48
2007 15,72 33,33 40 46
2008 12,51 37,82 44
2009 10,35 30,09 42
2010 11,12 28,5 40
2011 15,03 31,94 -

Tablel6.2.117 Nitrogen dioxide annual average concen28@n2011

NO, 2003-2011

60,00

50,00

40,00 -
—4—Kalocsa
30,00 3
——Szekszdrd

20,00 W Hatérérték

10,00 <

pg/m?

0,00
2003 2004 2005 2006 2007 2008 2009 2010 2011

Hat §il®itt ®k
Figurel6.2.19: NQ in the regn between 262611

16.213St udi es prepared wi t-2001-MEKi[B6 NA, program it

AEKI hel d measur eme n20%1 during sammbrAnd the heatpg season iwith th2 puipOse |
analyse changes in air quality (hEEssiigcomponenils migyear.
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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 Gy°rg PMo (TEOM) element composition (XRF) Trdfic
Gagarin street Park
Fadd . . .
¥reg street PMo(with gravimetry) element composition (| village

Tablel6.2.118 Me asur ement characteri

The following Googhathigurgpresents the measuring oint

\ \
k Y
e/
R
Pakvs‘Ddzsé;Gy?‘r'g»ym'éS' =

by |

Wy & gL
Paks Gagatinjutcar
i | 4

o7

E73 e A
3 ] L I
b A "
b . 41';;‘ \l‘

A« /
Fadd,Oregtutca \
Wi
\

Figurdl6.2.10Me asuri ng points

stics of20dtudy prepared

unaDElr t he NA}] program
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