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3. Künstliche Umweltradioaktivität
(Artificial radioactivity in the environment)

3.1 Luft und Niederschlag, Gamma�Ortsdosisleistung
(Air and precipitation, ambient gamma dose rate)
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3.1.1 Radionuklide in der bodennahen Luft
(Radionuclides in air close to ground-level)
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tÉêíÉå=òïáëÅÜÉå=MIP=Äáë=N ”_èLã3=ãÉëëÉåK=a~ë=âçëãçÖÉåÉ=_ÉJT=ä~Ö=ãáí=tÉêíÉå=òïáëÅÜÉå=OIM=ìåÇ=QIP ã_èLãP=
iìÑí=áã=ΩÄäáÅÜÉå=pÅÜï~åâìåÖëÄÉêÉáÅÜK=^å=~ääÉå=jÉëëëí~íáçåÉå=áëí=ÉáåÉ=bêÜ∏ÜìåÖ=ÇÉê=^âíáîáí®íëâçåòÉåíê~íáçå=
îçå=_ÉJT=áã=OK ìåÇ=PK=nì~êí~ä=ÑÉëíòìëíÉääÉåI=ÇáÉ=~ìÑ=ÉáåÉå=ÉêÜ∏ÜíÉå=^ìëí~ìëÅÜ=îçå=iìÑíã~ëëÉå=òïáëÅÜÉå=píê~íçëJ
éÜ®êÉ=ìåÇ=qêçéçëéÜ®êÉ=áã=cêΩÜà~Üê=Eqêçéçé~ìëÉåÄêìÅÜF=òìêΩÅâòìÑΩÜêÉå=áëíK=få=ÇÉå=jçå~íÉå=cÉÄêì~êI=j®êò=ìåÇ=
^éêáä=ëçïáÉ=áã=aÉòÉãÄÉê=ïìêÇÉå=áã=sÉêÖäÉáÅÜ=òì=ÇÉå=ΩÄêáÖÉå=jçå~íÉå=ïÉëÉåíäáÅÜ=Ü®ìÑáÖÉê=~å=ìåíÉêëÅÜáÉÇäáJ
ÅÜÉå=jÉëëëíÉääÉå==`ëJNPT=ãáí=tÉêíÉå=òïáëÅÜÉå=MIR=ìåÇ=UIO=”_èLã3=ÖÉãÉëëÉåI=ï~ë=ãáí=ÉáåÉã=áå=ÇáÉëÉå=jçå~íÉå=
ÉêÜ∏ÜíÉå=^åíÉáä=îçå=êÉëìëéÉåÇáÉêíÉã=ìåÇ=îÉêÑê~ÅÜíÉíÉã=pí~ìÄ=áå=ÇÉê=ÄçÇÉåå~ÜÉå=iìÑí=òìë~ããÉåÜ®åÖíK

^ìë=ÇÉå=jÉëëìåÖÉå=ÇÉê=dpc=~ã=mêçÄÉåÉåíå~ÜãÉçêí=jΩåÅÜÉåJkÉìÜÉêÄÉêÖ=ÉêÖ~ÄÉå=ëáÅÜ=®ÜåäáÅÜÉ=^âíáîáí®íëJ
âçåòÉåíê~íáçåÉå=ïáÉ=áã=îçê~åÖÉÖ~åÖÉåÉå=g~ÜêK=aáÉ=^âíáîáí®íëâçåòÉåíê~íáçå=ÑΩê=`ëJNPT=ä~Ö=áã=g~ÜêÉëãáííÉä=ÄÉá=
NIS=�_èLã3=iìÑí=EëK=q~ÄÉääÉ=PKNKNJNÄFK=_ÉÇáåÖí=ÇìêÅÜ=ÇáÉ=êÉÖáçå~ä=ìåíÉêëÅÜáÉÇäáÅÜ=ëí~êâÉ=aÉéçëáíáçå=îçå=^âíáîáí®í=
ÄÉáã=oÉ~âíçêìåÑ~ää=îçå=qëÅÜÉêåçÄóä=ïÉêÇÉå=áã=jáííÉä=áå=_~óÉêå=Éíï~ë=Ü∏ÜÉêÉ=^âíáîáí®íëâçåòÉåíê~íáçåÉå=îçå=
`ëJNPT=~äë=~å=ÇÉå=~åÇÉêÉå=mêçÄÉåÉåíå~ÜãÉçêíÉå=áå=aÉìíëÅÜä~åÇ=ÄÉçÄ~ÅÜíÉíK

^å=ÇÉê=pí~íáçå=pÅÜ~ìáåëä~åÇ=ÇÉë=_Ñp=ä~Ö=ÇÉê=g~ÜêÉëãáííÉäïÉêí=ÇÉê=^âíáîáí®íëâçåòÉåíê~íáçå=îçå=`ëJNPT=ÄÉá=
MIS ”_èLãP=iìÑí=EîÖäK=^ÄÄáäÇìåÖ=PKNJQI=q~ÄÉääÉ=PKNKNJNÇFI=ï~ë=áã=o~ÜãÉå=ÇÉê=ΩÄäáÅÜÉå=pÅÜï~åâìåÖÉå=áå=Éíï~=
ÇÉã=sçêà~ÜêÉëïÉêí=ÉåíëéêáÅÜíK=hìêòÑêáëíáÖÉ=bêÜ∏ÜìåÖÉå=ÇÉê=̂ âíáîáí®íëâçåòÉåíê~íáçå=îçå=̀ ëJNPT=áå=ÇÉê=iìÑí=íêÉíÉå=
îÉêÉáåòÉäíI=áåëÄÉëçåÇÉêÉ=ÄÉá=lëíïáåÇJtÉííÉêä~ÖÉå=~ìÑK=páÉ=ëáåÇ=ÇìêÅÜ=îÉêëí®êâíÉ=oÉëìëéÉåëáçå=EòK=_K=ÄÉá=ä~åÖÉê=
qêçÅâÉåÜÉáíF=ÇÉë=`®ëáìãë=~ìë=Ü∏ÜÉê=ÄÉä~ëíÉíÉå=oÉÖáçåÉå=áå=ÇÉê=dÉÖÉåÇ=ìã=qëÅÜÉêåçÄóä=Éêâä®êÄ~êK=aáÉ=k~ÅÜJ



^_p`ekfqq=^=J=qbfi=f=rjtbiqo^afl^hqfsfqûq J=QP=J

ïÉáëÖêÉåòÉ=ÑΩê=`ëJNPT=äáÉÖí=ÄÉá=MIO ”_èLã3=iìÑíK=^ì≈Éê=`ëJNPT=ïìêÇÉå=âÉáåÉ=âΩåëíäáÅÜÉå=o~ÇáçåìâäáÇÉ=å~ÅÜÖÉJ
ïáÉëÉåK

^ìÅÜ=áå=_ê~ìåëÅÜïÉáÖ=äáÉÖÉå=ÇáÉ=jÉëëÉêÖÉÄåáëëÉ=áã=_ÉêÉáÅÜ=ÇÉê=tÉêíÉI=ÇáÉ=~ìÅÜ=áå=ÇÉå=îçê~åÖÉÖ~åÖÉåÉå=g~ÜJ
êÉå=ÄÉçÄ~ÅÜíÉí=ïìêÇÉå=EîÖäK=~ìÅÜ=^ÄÄáäÇìåÖ=PKNJRFK=

få=ÇÉê=VK=tçÅÜÉ=OMMP=EOQKMOK=Äáë=MPKMPKF=ïìêÇÉå=ÖÉêáåÖÉ=péìêÉå=îçå=fçÇJNPN=~ìÑ=ÄÉáÇÉå=cáäíÉêå=ÇÉê=òìêòÉáí=ÄÉá=
ÇÉê=mq_=áå=_ê~ìåëÅÜïÉáÖ=áå=_ÉíêáÉÄ=ÄÉÑáåÇäáÅÜÉå=pÅÜïÉÄëíçÑÑë~ããäÉêå=ÖÉãÉëëÉåW=ãáí=Éíï~=NIP=”_èLã3=ìåÇ=RMB=
jÉëëìåëáÅÜÉêÜÉáí=ä~ÖÉå=ÇáÉ=tÉêíÉ=Å~K=RM J TMB=ΩÄÉê=ÇÉê=ktdK=báåÉ=bãáëëáçåëèìÉääÉ=âçååíÉ=åáÅÜí=ÉêãáííÉäí=ïÉêJ
ÇÉåK

få=ÇÉê=PQK=h~äÉåÇÉêïçÅÜÉ=ENUK=Äáë=ORKMUKOMMPF=ïìêÇÉå=áå=ÉáåÉê=ÇÉê=ÄÉáÇÉå=ÄÉá=ÇÉê=mq_=áå=_ê~ìåëÅÜïÉáÖ=ÖäÉáÅÜJ
òÉáíáÖ=ÉåíåçããÉåÉå=pÅÜïÉÄëíçÑÑéêçÄÉå=péìêÉå=ÇÉë=o~ÇáçåìâäáÇë=`çÄ~äíJRU=Eetw=Z=TMIV=q~ÖÉF=å~ÅÜÖÉïáÉëÉåK=
aáÉ=ÖÉãÉëëÉåÉ=ãáííäÉêÉ=ï∏ÅÜÉåíäáÅÜÉ=^âíáîáí®íëâçåòÉåíê~íáçå=ÄÉíêìÖ=MIMS ”_èLã3=EHLJ OQBI=ktd=Z=
MIMN ”_èLã3FK=fã=p~ããÉäòÉáíê~ìã=â~ã=ÇÉê=táåÇ=ΩÄÉêïáÉÖÉåÇ=~ìë=tÉëíÉå=Äáë=kçêÇïÉëíÉåI=åìê=~ã=
NTKLNUKMUKMQ=ÜÉêêëÅÜíÉ=Éíï~=ÉáåÉå=q~Ö=ä~åÖ=pΩÇJ=Äáë=pΩÇïÉëíïáåÇK=aáÉëÉ=ïÉÅÜëÉäåÇÉå=táåÇêáÅÜíìåÖÉå=ã~ÅÜíÉå=
ÉáåÉ=ÉáåÇÉìíáÖÉ=eÉêâìåÑíëÄÉëíáããìåÖ=åáÅÜí=ã∏ÖäáÅÜK=§ÄÉê=ïÉäÅÜÉå=mÑ~Ç=Ç~ë=kìâäáÇ=áå=ÇáÉ=píáÅÜéêçÄÉ=ÖÉä~åÖíÉI=
áëí=ìåÄÉâ~ååíK=

o~ÇáçÅÜÉãáÉ

fã=i~Äçê=ÇÉë=ata=áå=lÑÑÉåÄ~ÅÜ=ïìêÇÉå=iìÑíÑáäíÉê=îçå=ãáåÇÉëíÉåë=Q=jÉëëëí~íáçåÉå=ÄÉòçÖÉå=~ìÑ=Éáå=p~ããÉäáåJ
íÉêî~ää=îçå=ÉáåÉã=jçå~í=òìê=_ÉëíáããìåÖ=îçå=píêçåíáìãJVM=ê~ÇáçÅÜÉãáëÅÜ=~å~äóëáÉêíK=wìê=_ÉëíáããìåÖ=ÉáåòÉäJ
åÉê=rê~åJI=mäìíçåáìãJ=ìåÇ=^ãÉêáÅáìãJfëçíçéÉ=ïìêÇÉå=ÇáÉ=mêçÄÉå=èì~êí~äëïÉáëÉ=òìë~ããÉåÖÉÑ~ëëíK=aáÉ=ÉêêÉáÅÜJ
íÉå=k~ÅÜïÉáëÖêÉåòÉå=ÑΩê=rê~åJ=ìåÇ=mäìíçåáìãáëçíçéÉ=ÄÉíê~ÖÉå=òïáëÅÜÉå=MIMMR=ìåÇ=NIR ”_èLãP=iìÑíI=ÑΩê=pêJVM=
òïáëÅÜÉå=MIN=ìåÇ=Q ”_èLãP=iìÑíK=fã=o~ÜãÉå=ÇÉê=båíïáÅâäìåÖë~êÄÉáíÉå=ïìêÇÉå=léíáãáÉêìåÖÉå=ÄÉá=ÇÉê=_ÉëíáãJ
ãìåÖ=ÇÉê=^äéÜ~Jpíê~ÜäÉê=ãáííÉäë=bñíê~âíáçåëÅÜêçã~íçÖê~éÜáÉ=ÄòïK=fçåÉå~ìëí~ìëÅÜ=ÉêêÉáÅÜíK=

aáÉ=OMMP=ÑçêíÖÉëÅÜêáÉÄÉåÉ=jÉëëêÉáÜÉ=ÇÉê=mq_=EîÖäK=̂ ÄÄáäÇìåÖ=PKNJSF=òÉáÖí=ÄÉá=ÇÉå=̂ âíáîáí®íëâçåòÉåíê~íáçåÉå=ÇÉê=
mäìíçåáìãJfëçíçéÉ=mìJEOPVHOQMF=ìåÇ=mìJOPU=âÉáåÉ=~ìÑÑ®ääáÖÉå=̂ ÄïÉáÅÜìåÖÉå=îçã=ÄáëÜÉêáÖÉå=òÉáíäáÅÜÉå=sÉêä~ìÑ=
ÇÉê=jÉëëïÉêíÉ=ëÉáí=NVVMK=aáÉ=^âíáîáí®íëîÉêÜ®äíåáëëÉ=mìJOPULmìJEOPVHOQMF=äáÉÖÉå=áå=ÇÉå=mêçÄÉå=ãÉáëíÉåë=ãáí=tÉêJ
íÉå=òïáëÅÜÉå=RB=ìåÇ=NRB=áã=ΩÄäáÅÜÉå=pÅÜï~åâìåÖëÄÉêÉáÅÜK=aáÉ=̂ âíáîáí®íëâçåòÉåíê~íáçå=ÇÉê=mäìíçåáìãJfëçíçéÉ=
mìJEOPVHOQMF=ìåÇ=mìJOPU=òÉáÖÉå=OMMP=âÉáåÉ=~ìÑÑ®ääáÖÉå=^ÄïÉáÅÜìåÖÉå=îçã=òÉáíäáÅÜÉå=sÉêä~ìÑ=ëÉáí=NVVMK=fã=QK=
nì~êí~ä=Ñ®ääí=ÇÉê=ÖÉêáåÖÉ=dÉÜ~äí=~å=mäìíçåáìãJfëçíçéÉå=áå=ÇÉê=iìÑí=~ìÑI=ï~ë=ÇìêÅÜ=ÇáÉ=̂ ìëï~ëÅÜìåÖ=ÇÉê=pÅÜïÉÄJ
ëíçÑÑÉ=~ìë=ÇÉê=iìÑí=ÇìêÅÜ=oÉÖÉå=Éêâä®êÄ~ê=áëíK=aáÉ=̂ âíáîáí®íëîÉêÜ®äíåáëëÉ=mìJOPULmìJEOPVHOQMF=äáÉÖÉå=òïáëÅÜÉå=OB=
ìåÇ=UB=ìåÇ=ëçãáí=áã=ìåíÉêÉå=_ÉêÉáÅÜ=ÇÉê=ΩÄäáÅÜÉå=pÅÜï~åâìåÖëÄêÉáíÉK



J=QQ=J ^_p`ekfqq=^=J=qbfi=f=rjtbiqo^afl^hqfsfqûq

q~ÄÉääÉ=PKNKNJN báåòÉäåìâäáÇJ^âíáîáí®íëâçåòÉåíê~íáçåÉå=áå=ÇÉê=ÄçÇÉåå~ÜÉå=iìÑí=
E^Åíáîáíó=ÅçåÅÉåíê~íáçåë=çÑ=áåÇáîáÇì~ä=åìÅäáÇÉë=áå=~áê=ÅäçëÉ=íç=ÖêçìåÇ=äÉîÉäF

~ jÉëëìåÖÉå=ÇÉê=mÜóëáâ~äáëÅÜ=qÉÅÜåáëÅÜÉå=_ìåÇÉë~åëí~äíI=_ê~ìåëÅÜïÉáÖ
mêçÄÉåÉåíå~ÜãÉëíÉääÉW=_ê~ìåëÅÜïÉáÖ

@ g~ÜêÉëãáííÉäïÉêíÉW=~ìë=ÇÉå=jçå~íëãáííÉäïÉêíÉå=ÄÉêÉÅÜåÉí=ìåÇ=ÖÉêìåÇÉí

Ä jÉëëìåÖÉå=ÇÉë=cçêëÅÜìåÖëòÉåíêìãë=ÑΩê=rãïÉäí=ìåÇ=dÉëìåÇÜÉáí=EdpcFI=
jΩåÅÜÉåJkÉìÜÉêÄÉêÖI=
mêçÄÉåÉåíå~ÜãÉëíÉääÉW=jΩåÅÜÉåJkÉìÜÉêÄÉêÖ

Y=W= jÉëëïÉêí=âäÉáåÉê=k~ÅÜïÉáëÖêÉåòÉ

wÉáíê~ìã ^âíáîáí®íëâçåòÉåíê~íáçå=áå=”_èLãP

_ÉJT k~JOO hJQM `ëJNPT mÄJONM

NVVQ PPVP MIPQ NMIO MIUS PMM
NVVR PQQS MIPQ VIV MIUO PMV
NVVS PNSN MIPN VIV MIVR QMM
NVVT PSSV MIPT NNIM MITP PTO
NVVU POPR MIPR UIQ MISP OVU
NVVV PPSN MIQO UIU MIRM PNV
OMMM OURR MIPR VIT MIRM OUP
OMMN OSMV MIPO UIP MIQN OTP
OMMO ORPM MIP== V MIT== PNM
OMMP@ OTPM MIQ NM== MISO PQQ
g~åì~ê NTQM MIO SIU MIPR OSM
cÉÄêì~ê OUOM MIP UIU NIN=== QUM
j®êò PPPM MIQ NP==== MIVS QRM
^éêáä PQSM MIR NQ==== NIT== PRS
j~á PONM MIR UIU MIPS ONT
gìåá PPNM MIR NO==== MIPU OTQ
gìäá OVVM MIR NO==== MIPV OTU
^ìÖìëí PPOM MIR NU===== MITP PMN
pÉéíÉãÄÉê PPNM MIP UIP MIPO QSS
lâíçÄÉê OMOM MIO RIT MIPS OUT
kçîÉãÄÉê NSRM MIN TIT MIRO QRU
aÉòÉãÄÉê OOSM MIO RIT MIOT PMR

wÉáíê~ìã ^âíáîáí®íëâçåòÉåíê~íáçå=áå=”_èLãP

_ÉJT k~JOO `ëJNPQ `ëJNPT mÄJONM

NVVQ PRMM MIQ Y=MIO OIP QOM
NVVR PRMM MIQ Y=MINO OIP QOR
NVVS PPMM MIQ MIN OIQ QUM
NVVT PQMM MIQ Y=MIN OIO QUM
NVVU PSSM MIR Y=MINN= OIN QMM
NVVV PPOM MIQ Y=MIMS NIR PUM
OMMM PMPM MIQ Y=MIMS NIT QOM
OMMN OUOM MIPQ Y=MIMRV NIRP QNT
OMMO PMQM Y=MIPN âK=^K NIQQ QTR

OMMP PORM Y=MIPM Y=MIMT NISN QTS

g~åì~ê NSUM Y=MINQ=== Y=MIMS NITQ QMQ
cÉÄêì~ê OMSM Y=MINP Y=MIMS OIUR RTM
j®êò OUUM Y=MIOQ=== Y=MIMS NIQO QOM
^éêáä QRNM MIQV Y=MIMS OINT QSU
j~á QOTM MIRQ Y=MIMU OIRU QQS
gìåá QUVM MIQQ Y=MIMU MIUN SST
gìäá PUUM MIQT Y=MIMT MISM QNO
^ìÖìëí RMVM MIQN Y=MIMV NIMV TRQ
pÉéíÉãÄÉê QMNM Y=MIPN Y=MIMV NINP NPN
lâíçÄÉê OROM Y=MINT Y=MIMV MIVT QTT
kçîÉãÄÉê NRQM Y=MINQ Y=MIMS OINM RTS
aÉòÉãÄÉê NTMM Y=MINR Y=MIMR NIUO PUU



^_p`ekfqq=^=J=qbfi=f=rjtbiqo^afl^hqfsfqûq J=QR=J

Å jÉëëìåÖÉå=ÇÉë=aÉìíëÅÜÉå=tÉííÉêÇáÉåëíÉëI=lÑÑÉåÄ~ÅÜLj~áå
mêçÄÉåÉåíå~ÜãÉëíÉääÉåW=pÅÜäÉëïáÖI=lÑÑÉåÄ~ÅÜLj~áåI=_Éêäáå=ìåÇ=^~ÅÜÉå

Y=W= jÉëëïÉêí=âäÉáåÉê=k~ÅÜïÉáëÖêÉåòÉ

Ç jÉëëìåÖÉå=ÇÉë=_ìåÇÉë~ãíÉë=ÑΩê=píê~ÜäÉåëÅÜìíòI=cêÉáÄìêÖI=
mêçÄÉåÉåíå~ÜãÉëíÉääÉW=cêÉáÄìêÖI=pÅÜ~ìáåëä~åÇ=

@ g~ÜêÉëãáííÉäïÉêíÉW=~ìë=ÇÉå=jçå~íëãáííÉäïÉêíÉå=ÄÉêÉÅÜåÉí=ìåÇ=ÖÉêìåÇÉí
Y=W= jÉëëïÉêí=âäÉáåÉê=k~ÅÜïÉáëÖêÉåòÉ

wÉáíJ ^âíáîáí®íëâçåòÉåíê~íáçå=áå=”_èLãP

o~ìã pÅÜäÉëïáÖ lÑÑÉåÄ~ÅÜ=~ã=j~áå _Éêäáå ^~ÅÜÉå

_ÉJT `ëJNPT _ÉJT `ëJNPT _ÉJT `ëJNPT _ÉJT `ëJNPT

NVVP ORTM Y=NM PMTS YOIT OVOU Y=OIR OVQM YNM
NVVQ OTOM Y=NM PTUV YOIT PMMN Y=NIU PVOM Y=NIS
NVVR PMOU Y=PIV PSST YPIS PTTO Y=PIS PVQO Y=OIP
NVVS PMUM Y=QIQ OURM YPIS PPSM Y=OIN PQUM Y=OIQ
NVVT PPSU Y=PIN PTMV YPIQ PTRN Y=OIO PUTU Y=OIN
NVVU OSQS Y=PIQ PQQP YPIN PMSS Y=PIO PNQM Y=OIM
NVVV OTRM Y=PIS PQSM YPIM PRVM Y=PIP PPSM Y=NIU
OMMM ONSU Y=PIP OUVO YOIV OUVU Y=PIU OTPR Y=NIS
OMMN NVPM Y=PIQ OTSM YPIN OUTM Y=PIT ORRM Y=OIO
OMMO OOUQ Y=PIS OTSV NIP OUON NIS OUMP Y=OIS

OMMP OOPP Y=PIT NQRN MIR NPUT MIU NSMS Y=OIU

g~åì~ê OMRU Y=PIM UQQ MIQ VQU MIR NNNO Y=OIV
cÉÄêì~ê ORPN Y=QIO NPSO MIV OVSU NIQ NRTV Y=OIS
j®êò OMRU Y=PIM UQQ MIQ VQU MIR NNNO Y=OIV
^éêáä PPQN Y=RIQ NUVP MIS NSNR NIQ ONPO Y=OIQ
j~á OOPS Y=PIT NSVU MIQ NQSN MIS NURS Y=OIV
gìåá ONVO Y=PIO NUQU MIP NPTU MIU NUUN Y=PIR
gìäá OMVT Y=PIU NTQN MIO NQNP MIQ NQUM Y=PIS
^ìÖìëí ORMU Y=QIP OMVQ MIQ NQSN MIT ONOP Y=OIT
pÉéíK PNSM Y=QIP ONSR MIR NUOO NIR OMUU Y=OIU
lâíçÄÉê NUMO Y=PIQ NONO MIQ VOP MIQ NORM Y=PIO
kçîÉãÄÉê NPPO Y=PIQ TRS MIV URP MIU NOOU Y=OIR
aÉòÉãÄÉê NQTV Y=OIT VRT MIS URU MIQ NQOV Y=NIR

wÉáíê~ìã ^âíáîáí®íëâçåòÉåíê~íáçå=áå=”_èLãP

_ÉJT `ëJNPT
NVVQ PROR MISN
NVVR PPQU MISP
NVVS PQRQ MIQ
NVVT QVNS MIS
NVVU QQUU NIM
NVVV QNMS MISP
OMMM PTRQ MIQT
OMMN PQVQ MIQP
OMMO PTST MIQR
OMMP@ QRQM MIS
g~åì~ê OQNM MIQP
cÉÄêì~ê QPMM MIVO
j®êò RPSM MIRS
^éêáä QURM MISU
j~á QTUM NIVR
gìåá SMTM MIQM
gìäá QSNM MIPS
^ìÖìëí RSUM MIQM
pÉéíÉãÄÉê RRUM MIPU
lâíçÄÉê PTQM MIPP
kçîÉãÄÉê POOM MIPV
aÉòÉãÄÉê PVOM MIQQ



J=QS=J ^_p`ekfqq=^=J=qbfi=f=rjtbiqo^afl^hqfsfqûq

É jÉëëìåÖÉå=ÇÉë=_ìåÇÉë~ãíÉë=ÑΩê=píê~ÜäÉåëÅÜìíò=
mêçÄÉåÉåíå~ÜãÉëíÉääÉåW=cêÉáÄìêÖI=pÅÜ~ìáåëä~åÇI=cêÉáÄìêÖ

@ g~ÜêÉëãáííÉäïÉêíÉW=~ìë=ÇÉå=jçå~íëãáííÉäïÉêíÉå=ÄÉêÉÅÜåÉí=ìåÇ=ÖÉêìåÇÉí

3.1.2 Radioaktive Stoffe im Niederschlag (Gesamtdeposition)
(Total wet deposition of radionuclides)

wìê=cçêíëÉíòìåÖ=ÉáåÉê=ä~åÖà®ÜêáÖÉå=jÉëëêÉáÜÉ=ïìêÇÉ=ÇáÉ=dÉë~ãíJ�J^âíáîáí®í=áã=káÉÇÉêëÅÜä~Ö=EdÉë~ãíÇÉéçëáíáçåF=
ÉêãáííÉäíK=aÉê=ëí~íáçåëëéÉòáÑáëÅÜÉ=g~ÜêÉëïÉêí=ÇÉê=aÉéçëáíáçå=ÉêêÉÅÜåÉí=ëáÅÜ=~ìë=ÇÉê=pìããÉ=ÇÉê=q~ÖÉëéêçÄÉåK=cΩê=
Ç~ë=g~Üê=OMMP=êÉëìäíáÉêí=Éáå=ΩÄÉê=~ääÉ=jÉëëJ=ìåÇ=p~ããÉäëí~íáçåÉå=ÇÉë=ata=~êáíÜãÉíáëÅÜ=ÖÉãáííÉäíÉê=g~ÜêÉëïÉêí=
ÑΩê=ÇáÉ=aÉéçëáíáçå=îçå=QU=_èLãO=Esçêà~ÜêÉëïÉêíW=SO=_èLãOFK=aáÉ=jÉëëïÉêíÉ=ÄÉïÉÖÉå=ëáÅÜ=~ìÑ=ÇÉã=káîÉ~ì=ÇÉê=
tÉêíÉ=îçê=ÇÉã=oÉ~âíçêìåÑ~ääìåÑ~ää=îçå=qëÅÜÉêåçÄóäI=Ç~ë=ÜÉá≈í=áã=_ÉêÉáÅÜ=ÇÉê=å~íΩêäáÅÜÉå=pÅÜï~åâìåÖÉåK=^ÄJ
ÄáäÇìåÖ=PKNJT=òÉáÖí=ÇÉå=òÉáíäáÅÜÉå=sÉêä~ìÑ=ÇÉê=ΩÄÉê=~ääÉ=jÉëëëíÉääÉå=ÖÉãáííÉäíÉå=g~ÜêÉëëìããÉå=ÇÉê=ÇÉã=_çÇÉå=
ÇìêÅÜ=aÉéçëáíáçå=òìÖÉÑΩÜêíÉå=dÉë~ãíJ�J^âíáîáí®í=îçå=NVRT=Äáë=OMMP=áå=_èLãOK=aáÉ=ëí~íáçåëëéÉòáÑáëÅÜÉå=aÉéçëáíáJ
çåÉå=áã=_ÉêáÅÜíëà~Üê=~äë=g~ÜêÉëëìããÉåïÉêíÉ=áå=_èLãO=òÉáÖí=^ÄÄáäÇìåÖ=PKNJUK

jçå~íëë~ããÉäéêçÄÉå=îçå=QM=jÉëëëí~íáçåÉå=ïìêÇÉå=�JëéÉâíêçãÉíêáëÅÜ=~å~äóëáÉêíK=aáÉ=k~ÅÜïÉáëÖêÉåòÉå=ä~ÖÉå=
òïáëÅÜÉå=MIR=Äáë=O=ã_èLäK=bë=ïìêÇÉå=PN=jÉëëïÉêíÉ=îçå=QUM=jÉëëìåÖÉå=çÄÉêÜ~äÄ=ÇÉê=k~ÅÜïÉáëÖêÉåòÉå=ÑÉëíÖÉJ
ëíÉääí=ãáí=tÉêíÉå=òïáëÅÜÉå=MIR=Äáë=U=ã_èLäK=få=ÇÉå=sçêà~ÜêÉå=ïìêÇÉå=îÉêÖäÉáÅÜÄ~êÉ=tÉêíÉ=ÄÉçÄ~ÅÜíÉíX=ÇáÉëÉ=tÉêJ
íÉ=ä~ëëÉå=ëáÅÜ=ÇìêÅÜ=Òï~ëÜJçìíÒJmêçòÉëëÉ=îçå=êÉëìëéÉåÇáÉêíÉã=`ëJNPT=áã=_çÇÉåã~íÉêá~ä=Éêâä®êÉåK=bñÉãéä~êáëÅÜ=
ëáåÇ=ÇáÉ=jÉëëïÉêíÉ=ÇÉê=o~ÇáçåìâäáÇÉ=_ÉJT=ìåÇ=`ëJNPT=ÑΩê=ÇáÉ=jÉëëëíÉääÉå=^~ÅÜÉåI=_ÉêäáåI=lÑÑÉåÄ~ÅÜ=ìåÇ=pÅÜäÉëJ
ïáÖ=áå=ÇÉå=q~ÄÉääÉå=PKNKOJN~F=ìåÇ=NÄF=òìë~ããÉåÖÉÑ~ëëíK=aáÉ=ÇÉìíäáÅÜ=åáÉÇêáÖÉêÉå=tÉêíÉ=ÑΩê=_ÉJT=áã=sÉêÖäÉáÅÜ=
òìã=sçêà~Üê=ëáåÇ=ÉáåÉ=cçäÖÉ=ÇÉê=ÖÉêáåÖÉêÉå=káÉÇÉêëÅÜä~ÖëëìããÉåK=aáÉ=^ÄÄáäÇìåÖ=PKNJV=òÉáÖí=ÑΩê=ÇáÉ=jÉëëJ
ëí~íáçåÉå=lÑÑÉåÄ~ÅÜ=ìåÇ=_Éêäáå=~ìë=ÇÉå=^âíáîáí®íëâçåòÉåíê~íáçåÉå=ìåÇ=ÇÉê=káÉÇÉêëÅÜä~ÖëãÉåÖÉ=ÉêêÉÅÜåÉíÉ=
tÉêíÉ=ÑΩê=ÇáÉ=aÉéçëáíáçå=îçå=_ÉJT=ìåÇ=`ëJNPTK=cΩê=`ëJNPT=ïìêÇÉå=k~ÅÜïÉáëÖêÉåòÉå=ãáí=tÉêíÉå=îçå=âäÉáåÉê=~äë=
MIN=_èLãO=ÉêãáííÉäíI=ï®ÜêÉåÇ=ÑΩê=âçëãçÖÉåÉë=_ÉJT=jÉëëïÉêíÉ=òïáëÅÜÉå=T=ìåÇ=RQ _èLãO=ÄÉëíáããí=ïìêÇÉåK=

fã=i~Äçê=ÇÉë=ata=áå=lÑÑÉåÄ~ÅÜ=ïìêÇÉå=káÉÇÉêëÅÜä~ÖëéêçÄÉå=îçå=ãáåÇÉëíÉåë=Q=jÉëëëí~íáçåÉå=ÄÉòçÖÉå=~ìÑ=Éáå=
p~ããÉäáåíÉêî~ää=îçå=ÉáåÉã=jçå~í=òìê=_ÉëíáããìåÖ=îçå=pêJVM=ìåÇ=qêáíáìã=ê~ÇáçÅÜÉãáëÅÜ=~å~äóëáÉêíK=wìê=_ÉëíáãJ
ãìåÖ=ÉáåòÉäåÉê=rê~åJI=mäìíçåáìãJ=ìåÇ=^ãÉêáÅáìãJfëçíçéÉ=ïìêÇÉå=ÇáÉ=mêçÄÉå=òì=nì~êí~äëéêçÄÉå=òìë~ããÉåÖÉJ
Ñ~ëëíK=aáÉ=ÉêêÉáÅÜíÉå=k~ÅÜïÉáëÖêÉåòÉå=ÄÉíê~ÖÉå=àÉ=å~ÅÜ=mêçÄÉåãÉåÖÉ=ÑΩê=pêJVM=Å~K=MIQ=Äáë=NIS=ã_èLäI=ÑΩê=ÇáÉ=
�Jpíê~ÜäÉê=òïáëÅÜÉå=MIMN=Äáë=MIMU=ã_èLä=ìåÇ=ÑΩê=qêáíáìã=P=Äáë=R=_èLäK=

wÉáíê~ìã ^âíáîáí®íëâçåòÉåíê~íáçå=áå=ã_èLãP

cêÉáÄìêÖ pÅÜ~ìáåëä~åÇ
hêJUR uÉJNPP hêJUR uÉJNPP

NVVQ NPMN Q NPOT R
NVVR NROS RIM NRQQ RIR
NVVS NQPU RIN NQSS RIV
NVVT NRUM RIU NRVM SIU
NVVU NSOP RIN NSNV QIP
NVVV NSVV PIS NTPS RIM
OMMM NSQN PIQ NSVO RIS
OMMN NRTP RIQ NRVP UIM
OMMO NSMQ RIM NSVR RIT
OMMP@ NTMM TIR NSUM SIR
g~åì~ê NRQM RIV NSQM TIM
cÉÄêì~ê NQRM UIT NRNM SIS
j®êò NQVM NMIP NRNM SIT
^éêáä NRNM RIP NQVM SIQ
j~á OMNM NNIP NUOM VIR
gìåá OOSM TIV ONTM RIT
gìäá NTQM PIR NSVM QIO
^ìÖìëí NUMM NNIT NUQM NOIQ
pÉéíÉãÄÉê NUNM TIU NUOM TIQ
lâíçÄÉê NTMM PIR NTNM PIN
kçîÉãÄÉê NQUM UIT NQTM RIQ
aÉòÉãÄÉê NSMM QIV NRNM PIV



^_p`ekfqq=^=J=qbfi=f=rjtbiqo^afl^hqfsfqûq J=QT=J

q~ÄÉääÉ=PKNKOJN aÉéçëáíáçå=îçå=báåòÉäåìâäáÇÉå=ãáí=ÇÉã=káÉÇÉêëÅÜä~Ö=
EtÉí=ÇÉéçëáíáçå=çÑ=áåÇáîáÇì~ä=åìÅäáÇÉëF

~ jÉëëìåÖÉå=ÇÉë=aÉìíëÅÜÉå=tÉííÉêÇáÉåëíÉë=áå=lÑÑÉåÄ~ÅÜ=ìåÇ=_Éêäáå

Y=W=jÉëëïÉêí=âäÉáåÉê=k~ÅÜïÉáëÖêÉåòÉ

Ä jÉëëìåÖÉå=ÇÉë=aÉìíëÅÜÉå=tÉííÉêÇáÉåëíÉë=áå=^~ÅÜÉå=ìåÇ=pÅÜäÉëïáÖ

Y=W= jÉëëïÉêí=âäÉáåÉê=k~ÅÜïÉáëÖêÉåòÉ

wÉáíê~ìã lÑÑÉåÄ~ÅÜ=~ã=j~áå _Éêäáå
aÉéçëáíáçå=E_èLãOF aÉéçëáíáçå=E_èLãOF

äLãO _ÉJT `ëJNPT äLãO _ÉJT `ëJNPT

NVVP RVTIM UPN YNIRO SNVIO VTN YMITS
NVVQ RPPIP UQV YMISN TMPIS VVN YMIQT
NVVR SMTIP NNNT Y=QIM VORIU NORU YMIUP
NVVS RRNIM RRV YOIOR QSOIV SOV YMIST
NVVT QPSIO RUM YMIRP ROSIO SOU YNIOR
NVVU SPSIR UNP YMISN SOPIR TSS YNIRM
NVVV SQRIP UPO YMISM QQVIO QMU YNIPM
OMMM TPSIO UOU YMIRR RVMIP QQV YNIQU
OMMN UOSIN TOR YMIUQ RVSIO RMN =Y=NIT
OMMO TPRIV TNU Y=MIUO TPSIU SMU Y=NIUP

OMMP OPVIV NSO Y=MIRS ONOIV TQ Y=MITT

g~åì~ê OTIU OM Y=MIMQ NVIP U Y=MIMR
cÉÄêì~ê RIO P Y=MIMR NIQ N Y=MIMP
j®êò TIO R Y=MIMP QIT P Y=MIMS
^éêáä UIO V Y=MIMS SIR R Y=MIMR
j~á RNIV OQ Y=MIMR NOIS NM Y=MIMS
gìåá NRIT NV Y=MIMS NRIN Q Y=MIMU
gìäá OUIU OV Y=MIMR NTIP S Y=MIMT
^ìÖìëí VIR NM Y=MIMR NRIV R Y=MIMU
pÉéíÉãÄÉê NUIN NO Y=MIMP OSIR U Y=MIMU
lâíçÄÉê OSIO NN Y=MIMR OSIP NO Y=MIMT
kçîÉãÄÉê ONIT NM Y=MIMR OSIS U Y=MIMT
aÉòÉãÄÉê NVIU V Y=MIMR PMIT Q Y=MIMU

wÉáíê~ìã ^~ÅÜÉå pÅÜäÉëïáÖ

aÉéçëáíáçå=E_èLãOF aÉéçëáíáçå=E_èLãOF

äLãO _ÉJT `ëJNPT äLãO _ÉJT `ëJNPT

NVVS SOMIS OMUM YMIMP RPMIS SNN YMIRS
NVVT SRUIN VMQ YMIUU SPUIQ RUO YMITV
NVVU UVOIS NORN YMIVS NMQVIN UOM YNINQ
NVVV UPPIN NMMR YNIMN VMUIM TSS YNIMR
OMMM VQSIP NMOU YNIMS TPSIP SNV YNIMU
OMMN VRMIU VPR YNIOQ UTQIV RNR YNIOO
OMMO VQRIM NMNV Y=NIMU NMUPIP TTN MIUN==J==Y=OIMS
OMMP QSTIS OUS Y=MISU PTTIQ PMQ Y=MISQ
g~åì~ê SNIR OV Y=MIMQ NVIQ S Y=MIMQ
cÉÄêì~ê NRIQ T Y=MIMT PIS O Y=MIMR
j®êò PQIV OP Y=MIMS VIN S Y=MIMR
^éêáä QPIQ NV Y=MIMT OVIR ON Y=MIMR
j~á RMIO QR Y=MIMR PTIU PQ Y=MIMR
gìåá PPIO QT Y=MIMT POIM RQ Y=MIMR
gìäá RQIR OM Y=MIMT OSIN NU Y=MIMR
^ìÖìëí ONIQ OR Y=MIMS OUIQ NS Y=MIMU
pÉéíÉãÄÉê NUIQ NN Y=MIMP PMIS OT Y=MIMR
lâíçÄÉê SMIP OS Y=MIMR TSIN QV Y=MIMR
kçîÉãÄÉê OOIS NM Y=MIMR PSIR PT Y=MIMR
aÉòÉãÄÉê RNIV OQ Y=MIMR QUIQ PR Y=MIMR



J=QU=J ^_p`ekfqq=^=J=qbfi=f=rjtbiqo^afl^hqfsfqûq

3.1.3 Gamma-Ortsdosisleistung
(Ambient gamma�dose rate)

aáÉ=áã=o~ÜãÉå=ÇÉê=âçåíáåìáÉêäáÅÜÉå=§ÄÉêï~ÅÜìåÖ=áã=laiJjÉëëåÉíò=ÇÉë=_Ñp=ÖÉãÉëëÉåÉå=tÉêíÉ=ÇÉê=�JlêíëÇçJ
ëáëäÉáëíìåÖ=ëáåÇ=áã=sÉêÖäÉáÅÜ=òìã=sçêà~Üê=ìåîÉê®åÇÉêíK=aáÉ=ÖÉçÖê~éÜáëÅÜÉå=råíÉêëÅÜáÉÇÉ=ëáåÇ=̂ ìëÇêìÅâ=ÇÉë=ìåJ
íÉêëÅÜáÉÇäáÅÜÉå=dÉÜ~äíÉë=~å=å~íΩêäáÅÜÉå=o~ÇáçåìâäáÇÉå=áã=_çÇÉå=ëçïáÉ=ÇÉê=ãáí=ÇÉê=e∏ÜÉ=òìåÉÜãÉåÇÉå=âçëãáJ
ëÅÜÉå=píê~ÜäìåÖK=qóéáëÅÜÉ=tÉêíÉ=ÑΩê=ÇáÉ=�JlêíëÇçëáëäÉáëíìåÖ=áå=kçêÇÇÉìíëÅÜä~åÇ=äáÉÖÉå=òïáëÅÜÉå=SM=ìåÇ=
NMR åpîLÜI=ÉåíëéêÉÅÜÉåÇ=ÉáåÉê=g~ÜêÉëÇçëáë=îçå=MIR=ÄòïK=MIV=ãpîI=ï®ÜêÉåÇ=áå=ÇÉå=jáííÉäÖÉÄáêÖÉå=péáíòÉåïÉêíÉ=
Äáë=òì=OPM=åpîLÜ=Eg~ÜêÉëÇçëáë=O=ãpîF=ÄÉçÄ~ÅÜíÉí=ïÉêÇÉå=EîÖäK=~ìÅÜ=^ÄÄáäÇìåÖ=PKNJNMI=h~êíÉ=ÇÉê=ãáííäÉêÉå=�JlêíëJ
ÇçëáëäÉáëíìåÖ=OMMPFK=a~ÄÉá=ÄÉíê®Öí=ÇÉê=̂ åíÉáä=ÇìêÅÜ=âçëãáëÅÜÉ=píê~ÜäìåÖ=áå=jÉÉêÉëÜ∏ÜÉ=Å~K=QM åpîLÜ=Eg~ÜêÉëÇçëáë=
MIP=ãpîFX=ÇáÉëÉê=tÉêí=îÉêÇçééÉäí=ëáÅÜ=Éíï~=~ääÉ=NRMM=e∏ÜÉåãÉíÉêK=aáÉ=~ìÑ=ÇÉå=oÉ~âíçêìåÑ~ää=îçå=qëÅÜÉêåçÄóä=
òìêΩÅâ=òì=ÑΩÜêÉåÇÉå=_Éáíê®ÖÉ=òìê=�JlêíëÇçëáëäÉáëíìåÖ=Eéê~âíáëÅÜ=~ìëëÅÜäáÉ≈äáÅÜ=îçå=̀ ëJNPTF=ïÉêÇÉå=êçìíáåÉã®≈áÖ=
~ìÅÜ=~å=ÇÉå=pçåÇÉåëí~åÇçêíÉå=ÇÉê=laiJjÉëëëíÉääÉå=ãáí=fåJëáíìJjÉëëÑ~ÜêòÉìÖÉå=åìâäáÇëéÉòáÑáëÅÜ=ÉêãáííÉäíK=tÉJ
ÖÉå=ÇÉê=ÜçÜÉå=s~êá~Äáäáí®í=ÇÉë=å~íΩêäáÅÜÉå=råíÉêÖêìåÇÉë=ëáåÇ=ÇáÉëÉ=dÉÖÉåÇÉå=~ìë=ÇÉê=h~êíÉåÇ~êëíÉääìåÖ=éê~âJ
íáëÅÜ=åáÅÜí=ÉêâÉååÄ~êK=hìêòòÉáíáÖÉI=ãÉáëí=äçâ~ä=~ìÑíêÉíÉåÇÉ=bêÜ∏ÜìåÖÉå=ÇÉê=�JlêíëÇçëáëäÉáëíìåÖI=ÇáÉ=áåëÄÉëçåÇÉêÉ=
ÄÉá=ëí~êâÉå=káÉÇÉêëÅÜä®ÖÉå=áå=ÇÉå=pçããÉêãçå~íÉå=òì=ÄÉçÄ~ÅÜíÉå=ëáåÇI=ëáåÇ=~ìÑ=Ç~ë=^ìëï~ëÅÜÉå=îçå=o~J
ÇçåJcçäÖÉéêçÇìâíÉå=~ìë=ÇÉê=iìÑí=òìêΩÅâòìÑΩÜêÉåK=§ÄäáÅÜÉêïÉáëÉ=ëáåÇ=Ç~ÄÉá=åìê=ïÉåáÖÉ=jÉëëëíÉääÉå=ÄÉíêçÑÑÉåI=
ìåÇ=Éë=ëíÉääÉå=ëáÅÜ=áååÉêÜ~äÄ=ïÉåáÖÉê=píìåÇÉå=ïáÉÇÉê=ÇáÉ=ÑΩê=ÇáÉ=ÄÉíêçÑÑÉåÉå=pí~åÇçêíÉ=íóéáëÅÜÉå=tÉêíÉ=ÉáåK

_Ñp
uÉåçåJ^âíáîáí®íëâçåòÉåíê~íáçå=áå=ÇÉê=ÄçÇÉåå~ÜÉå=iìÑí=~ã=mêçÄÉåJ

Éåíå~ÜãÉçêí=cêÉáÄìêÖ=E_ÑpI=cêÉáÄìêÖF
EuÉåçå=~Åíáîáíó=ÅçåÅÉåíê~íáçå=áå=~áê=ÅäçëÉ=íç=ÖêçìåÇ=äÉîÉä=~í=íÜÉ=ë~ãéäáåÖ=äçÅ~J

íáçå=áå=cêÉáÄìêÖ=J=_Ñp=cêÉáÄìêÖF
PKNJN



^_p`ekfqq=^=J=qbfi=f=rjtbiqo^afl^hqfsfqûq J=QV=J

_Ñp
^âíáîáí®íëâçåòÉåíê~íáçåÉå=îçå=hêJUR=áå=ÇÉê=ÄçÇÉåå~ÜÉå=iìÑí=~ã=mêçÄÉåJ

Éåíå~ÜãÉçêí=cêÉáÄìêÖ=E_ÑpI=cêÉáÄìêÖF
E^Åíáîáíó=ÅçåÅÉåíê~íáçåë=çÑ=hêJUR=áå=~áê=ÅäçëÉ=íç=ÖêçìåÇ=äÉîÉä=~í=íÜÉ=ë~ãéäáåÖ=

äçÅ~íáçå=cêÉáÄìêÖ=J=_Ñp=cêÉáÄìêÖF=
PKNJO



J=RM=J ^_p`ekfqq=^=J=qbfi=f=rjtbiqo^afl^hqfsfqûq

ata
báåòÉäåìâäáÇJ^âíáîáí®íëâçåòÉåíê~íáçåÉå=áå=ÇÉê=ÄçÇÉåå~ÜÉå=iìÑí

ataJpí~íáçåÉå=_Éêäáå=ìåÇ=lÑÑÉåÄ~ÅÜ=OMMP
E^Åíáîáíó=ÅçåÅÉåíê~íáçåë=çÑ=áåÇáîáÇì~ä=åìÅäáÇÉë=áå=~áê=ÅäçëÉ=íç=ÖêçìåÇ=äÉîÉä=~í=

íÜÉ=ata=ëí~íáçåë=áå=_Éêäáå=~åÇ=lÑÑÉåÄ~ÅÜ=áå=íÜÉ=óÉ~ê=OMMPF
PKNJP

Aerosolfilter Berlin,
NWG: Nachweisgrenze
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Aerosolfilter Offenbach,
NWG:Nachweisgrenze
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_Ñp
^âíáîáí®íëâçåòÉåíê~íáçå=îçå=`ëJNPT=ìåÇ=_ÉJT=áå=ÇÉê=ÄçÇÉåå~ÜÉå=iìÑí=

EmêçÄÉåÉåíå~ÜãÉçêíW=cêÉáÄìêÖI=pÅÜ~ìáåëä~åÇF
E^Åíáîáíó=ÅçåÅÉåíê~íáçå=çÑ=`ëJNPT~åÇ=_ÉJT=áå=~áê=ÅäçëÉ=íç=ÖêçìåÇ=äÉîÉäF

Ep~ãéäáåÖ=äçÅ~íáçåW=cêÉáÄìêÖI=pÅÜ~ìáåëä~åÇF
PKNJQ

mq_
^âíáîáí®íëâçåòÉåíê~íáçå=îçå=hJQM=ìåÇ=`ëJNPT=áå=ÇÉê=ÄçÇÉåå~ÜÉå=iìÑí=áã=g~Üê=

OMMP=~ã=mêçÄÉåÉåíå~ÜãÉçêí=_ê~ìåëÅÜïÉáÖ=Emq_I=_ê~ìåëÅÜïÉáÖF
E^Åíáîáíó=ÅçåÅÉåíê~íáçå=çÑ=hJQM=~åÇ=`ëJNPT=áå=~áê=ÅäçëÉ=íç=ÖêçìåÇ=äÉîÉä=áå=íÜÉ=óÉ~ê=

OMMP=~í=íÜÉ=ë~ãéäáåÖ=äçÅ~íáçå=áå=_ê~ìåëÅÜïÉáÖ=J=mq_=_ê~ìåëÅÜïÉáÖF
PKNJR
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