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1. Radioaktive Stoffe aus kerntechnischen Anlagen
(Radioactive substances from nuclear facilities )
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1.1 Allgemeine Angaben über kerntechnische Anlagen
(General data on nuclear facilities)
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ëí®åÇáÖÉå=_ÉÜ∏êÇÉå=ÑÉëíÖÉäÉÖíÉå=e∏ÅÜëíïÉêíÉ=ÑΩê=ÇáÉ=à®ÜêäáÅÜÉå=bãáëëáçåÉå=áå=~ääÉå=c®ääÉå=ÉáåÖÉÜ~äíÉå=ïìêÇÉåK

aáÉ=~ìë=ÇÉå=^ÄäÉáíìåÖÉå=ê~Çáç~âíáîÉê=píçÑÑÉ=ãáí=cçêíäìÑí=ìåÇ=^Äï~ëëÉê=~ìë=âÉêåíÉÅÜåáëÅÜÉå=^åä~ÖÉå=ÄÉêÉÅÜJ
åÉíÉå=tÉêíÉ=ÇÉê=píê~ÜäÉåÉñéçëáíáçå=ÇÉê=_Éî∏äâÉêìåÖ=ëáåÇ=áå=^ÄëÅÜåáíí=NKR=òìë~ããÉåÖÉÑ~ëëíK=tÉáíÉêÜáå=ïáêÇ=
ÇÉê=_Éáíê~Ö=~ìëä®åÇáëÅÜÉê=âÉêåíÉÅÜåáëÅÜÉê=^åä~ÖÉå=òìê=píê~ÜäÉåÉñéçëáíáçå=ÇÉê=_Éî∏äâÉêìåÖ=áå=ÇÉê=_ìåJ
ÇÉëêÉéìÄäáâ=aÉìíëÅÜä~åÇ=ÉêãáííÉäíK=fã=ÄÉå~ÅÜÄ~êíÉå=̂ ìëä~åÇ=ï~êÉå=OMMP=áå=dêÉåòå®ÜÉ=Äáë=òì=ÉáåÉê=båíÑÉêåìåÖ=
îçå=PM=âã=òìê=ÇÉìíëÅÜÉå=dêÉåòÉ=ÇáÉ=áå=q~ÄÉääÉ=NKNJQ=~ìÑÖÉÑΩÜêíÉå=âÉêåíÉÅÜåáëÅÜÉå=^åä~ÖÉå=áå=_ÉíêáÉÄK=a~ë=
hÉêåâê~ÑíïÉêâ=jΩÜäÉÄÉêÖ=áå=ÇÉê=pÅÜïÉáò=ïáêÇ=íêçíò=ëÉáåÉê=Öêç≈Éå=båíÑÉêåìåÖ=òìê=dêÉåòÉ=ÉÄÉåÑ~ääë=~ìÑÖÉÑΩÜêíI=
ïÉáä=Éë=áã=báåòìÖëÖÉÄáÉí=ÇÉë=oÜÉáåë=äáÉÖíK=§ÄÉê=ÇáÉ=à®ÜêäáÅÜÉå=bãáëëáçåëê~íÉå=âÉêåíÉÅÜåáëÅÜÉê=^åä~ÖÉå=áå=
brJi®åÇÉêå=áåÑçêãáÉêí=ÇáÉ=hçããáëëáçå=ÇÉê=bìêçé®áëÅÜÉå=råáçå=áå=ÇÉå=_ÉêáÅÜíÉå=?o~Çáç~ÅíáîÉ=ÉÑÑäìÉåíë=Ñêçã=
åìÅäÉ~ê=éçïÉê=ëí~íáçåë=~åÇ=åìÅäÉ~ê=ÑìÉä=êÉéêçÅÉëëáåÖ=éä~åíë=áå=íÜÉ=bìêçéÉ~å=`çããìåáíó?K=aáÉ=à®ÜêäáÅÜÉå=bãáëJ
ëáçåÉå=ÇÉê=pÅÜïÉáòÉê=^åä~ÖÉå=ïÉêÇÉå=áå=ÇÉå=g~ÜêÉëÄÉêáÅÜíÉå=?rãïÉäíê~Çáç~âíáîáí®í=ìåÇ=píê~ÜäÉåÇçëÉå=áå=ÇÉê=
pÅÜïÉáò?=ÇÉë=_ìåÇÉë~ãíÉë=ÑΩê=dÉëìåÇÜÉáíI=_ÉêåI=îÉê∏ÑÑÉåíäáÅÜíK
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Tabelle 1.1-1 Atomkraftwerke in der Bundesrepublik Deutschland
EkìÅäÉ~ê=éçïÉê=éä~åíë=áå=íÜÉ=cÉÇÉê~ä=oÉéìÄäáÅ=çÑ=dÉêã~åóF

~F pto=Z=iÉáÅÜíï~ëëÉêJpáÉÇÉï~ëëÉêêÉ~âíçêX=ato=Z=iÉáÅÜíï~ëëÉêJaêìÅâï~ëëÉêêÉ~âíçêX=aOlJato=Z=pÅÜïÉêJ
ï~ëëÉêJaêìÅâï~ëëÉêêÉ~âíçêX=eqo=Z=Ö~ëÖÉâΩÜäíÉê=eçÅÜíÉãéÉê~íìêêÉ~âíçêX=k~o=Z=å~íêáìãÖÉâΩÜäíÉê=oÉ~âíçêX=
ttbo=Z=iÉáÅÜíï~ëëÉêJaêìÅâï~ëëÉêêÉ~âíçê=ëçïàÉíáëÅÜÉê=_~ì~êí

GF a~íÉå=~ìë=^íçãïáêíëÅÜ~ÑíI=~íï=PLOMMQ

^íçãâê~ÑíïÉêâLpí~åÇçêí qóé=~F ÉäÉâíêK=
_êìííçJ
äÉáëíìåÖ=
EjtF

_êìííçëíêçãJ
ÉêòÉìÖìåÖ=
OMMP=GF=
Ejt~F

_ÉÖáåå=L=båÇÉ=
ÇÉë=åìâäÉ~êÉå=

_ÉíêáÉÄÉë

sçêÑäìíÉê

sÉêëìÅÜë~íçãâê~ÑíïÉêâ=h~Üä pto NS M NVSMLNVUR j~áå

jwco=h~êäëêìÜÉ aOlJato RU M NVSRLNVUQ oÜÉáå

hÉêåâê~ÑíïÉêâ=oÜÉáåëÄÉêÖ ttbo TM M NVSSLNVVM píÉÅÜäáåëÉÉ

hÉêåâê~ÑíïÉêâ=dìåÇêÉããáåÖÉå=^ pto ORO M NVSSLNVTT açå~ì

sÉêëìÅÜë~íçãâê~ÑíïÉêâ=^so=gΩäáÅÜ eqo NR M NVSSLNVUU oìêLj~~ë

hÉêåâê~ÑíïÉêâ=iáåÖÉå pto OSU M NVSULNVTT bãë

hÉêåâê~ÑíïÉêâ=lÄêáÖÜÉáã ato PRT OVS NVSU kÉÅâ~ê

hÉêåêÉ~âíçê~åä~ÖÉ=hkh=h~êäëêìÜÉ k~o OM M NVTNLNVVN oÜÉáå

hÉêåâê~ÑíïÉêâ=tΩêÖ~ëëÉå pto STM M NVTNLNVVQ tÉëÉê

hÉêåâê~ÑíïÉêâ=pí~ÇÉ ato STO RRR NVTOLOMMP bäÄÉ

hÉêåâê~ÑíïÉêâ=dêÉáÑëï~äÇ=N=J=R ttbo àÉ=QQM M NVTPLNVVM lëíëÉÉ

hÉêåâê~ÑíïÉêâ=_áÄäáë=^ ato NOOR POS NVTQ oÜÉáå

hÉêåâê~ÑíïÉêâ=_áÄäáë=_ ato NPMM VQR NVTS oÜÉáå

hÉêåâê~ÑíïÉêâ=kÉÅâ~êïÉëíÜÉáã=N ato UQM TQP NVTS kÉÅâ~ê

hÉêåâê~ÑíïÉêâ=_êìåëÄΩííÉä pto UMS RUO NVTS bäÄÉ

hÉêåâê~ÑíïÉêâ=fë~ê=N pto VNO TRN NVTT fë~ê

hÉêåâê~ÑíïÉêâ=råíÉêïÉëÉê ato NQNM NNNP NVTU tÉëÉê

hÉêåâê~ÑíïÉêâ=mÜáäáééëÄìêÖ=N pto VOS TSS NVTV oÜÉáå

hÉêåâê~ÑíïÉêâ=dê~ÑÉåêÜÉáåÑÉäÇ ato NPQR NOPS NVUN j~áå

hÉêåâê~ÑíïÉêâ=hêΩããÉä pto NPNS NNPN NVUP bäÄÉ

hÉêåâê~ÑíïÉêâ=e~ããJrÉåíêçé eqo PMT M NVUPLNVUU iáééÉ

hÉêåâê~ÑíïÉêâ=dìåÇêÉããáåÖÉå=_ pto NPQQ NORV NVUQ açå~ì

hÉêåâê~ÑíïÉêâ=dêçÜåÇÉ ato NQPM NPOO NVUQ tÉëÉê

hÉêåâê~ÑíïÉêâ=dìåÇêÉããáåÖÉå=` pto NPQQ NNVO NVUQ açå~ì

hÉêåâê~ÑíïÉêâ=mÜáäáééëÄìêÖ=O ato NQRU NPOT NVUQ oÜÉáå

hÉêåâê~ÑíïÉêâ=jΩäÜÉáãJh®êäáÅÜ== ato NPMO M NVUSLNVUU oÜÉáå

hÉêåâê~ÑíïÉêâ=_êçâÇçêÑ ato NQQM NOSV NVUS bäÄÉ

hÉêåâê~ÑíïÉêâ=fë~ê=O ato NQTR NQMT NVUU fë~ê

hÉêåâê~ÑíïÉêâ=bãëä~åÇ ato NQMM NPPT NVUU bãë

hÉêåâê~ÑíïÉêâ=kÉÅâ~êïÉëíÜÉáã=O ato NPSR NOVM NVUU kÉÅâ~ê
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q~ÄÉääÉ=NKNJO cçêëÅÜìåÖëêÉ~âíçêÉå=E~ìëÖÉåçããÉå=kìäääÉáëíìåÖëêÉ~âíçêÉåF=áå=ÇÉê=_ìåÇÉëêÉéìÄäáâ=
aÉìíëÅÜä~åÇ=
EoÉëÉ~êÅÜ=êÉ~Åíçêë=J=åçí=áåÅäìÇáåÖ=êÉ~Åíçêë=ïáíÜ=òÉêç=çìíéìí=J=áå=íÜÉ=cÉÇÉê~ä=oÉéìÄäáÅ=çÑ=
dÉêã~åóF

q~ÄÉääÉ=NKNJP båÇä~ÖÉê=ÑΩê=ê~Çáç~âíáîÉ=^ÄÑ®ääÉ=áå=ÇÉê=_ìåÇÉëêÉéìÄäáâ=aÉìíëÅÜä~åÇ
Eräíáã~íÉ=Çáëéçë~ä=Ñ~ÅáäáíáÉë=Ñçê=ê~Çáç~ÅíáîÉ=ï~ëíÉë=áå=íÜÉ=cÉÇÉê~ä=oÉéìÄäáÅ=çÑ
dÉêã~åóF

q~ÄÉääÉ=NKNJQ dêÉåòå~ÜÉ=âÉêåíÉÅÜåáëÅÜÉ=^åä~ÖÉå=áã=ÄÉå~ÅÜÄ~êíÉå=^ìëä~åÇ
EkìÅäÉ~ê=Ñ~ÅáäáíáÉë=áå=åÉáÖÜÄçìêáåÖ=ÅçìåíêáÉë=äçÅ~íÉÇ=ÅäçëÉ=íç=íÜÉ=dÉêã~å=ÄçêÇÉêF=

pí~åÇçêí _ÉíêÉáÄÉê _ÉòÉáÅÜJ
åìåÖ=ÇÉë
oÉ~âíçêë

íÜÉêãK
iÉáëíìåÖ=GF

EjtF

_ÉÖáåå=L=båÇÉ
ÇÉë=åìâäÉ~êÉå

_ÉíêáÉÄÉë

d~êÅÜáåÖ qÉÅÜåáëÅÜÉ=råáîÉêëáí®í=jΩåÅÜÉå coj=f Q NVRTLOMMM
oçëëÉåÇçêÑ cçêëÅÜìåÖëòÉåíêìã=oçëëÉåÇçêÑ=ÉKsK oco NM NVRTLNVVN
dÉÉëíÜ~ÅÜí dhppJcçêëÅÜìåÖëòÉåíêìã=dÉÉëíÜ~ÅÜí=dãÄe cod=N

cod=O
R

NR
NVRU

NVSPLNVVP
h~êäëêìÜÉ cçêëÅÜìåÖëòÉåíêìã=h~êäëêìÜÉ=dãÄe co=O QQ NVSNLNVUN
gΩäáÅÜ cçêëÅÜìåÖëòÉåíêìã=gΩäáÅÜ=dãÄe cog=N

cog=O
NM
OP

NVSOLNVUR
NVSO

j~áåò gçÜ~ååÉë=dìíÉåÄÉêÖJråáîÉêëáí®í cojw MIN NVSR
_ê~ìåëÅÜïÉáÖ mÜóëáâ~äáëÅÜJqÉÅÜåáëÅÜÉ=_ìåÇÉë~åëí~äí cjo_ N NVSTLNVVR
kÉìÜÉêÄÉêÖ dpc=J=cçêëÅÜìåÖëòÉåíêìã=ÑΩê=rãïÉäí=ìåÇ=dÉJ

ëìåÇÜÉáí=dãÄe
cok N NVTOLNVUO

e~ååçîÉê jÉÇáòáåáëÅÜÉ=eçÅÜëÅÜìäÉ coe MIOR NVTPLNVVS
_Éêäáå e~ÜåJjÉáíåÉêJfåëíáíìí=_Éêäáå=dãÄe _bo=ff NM NVTP
eÉáÇÉäÄÉêÖ aÉìíëÅÜÉë=hêÉÄëÑçêëÅÜìåÖëòÉåíêìã ea=ff MIOR NVTULNVVV

GF=áã=a~ìÉêÄÉíêáÉÄ

pí~åÇçêí _ÉíêÉáÄÉê _ÉòÉáÅÜåìåÖ _ÉÖáåå=ÇÉë
_ÉíêáÉÄÉë

fåîÉåí~ê
Epí~åÇ=PNKNOKOMMPF

jçêëäÉÄÉå _ìåÇÉë~ãí=ÑΩê
píê~ÜäÉåëÅÜìíò

bo^j NVTN PSTRO=ãPLPIU=bNQ=_è

råíÉê=_ÉêΩÅâëáÅÜíáÖìåÖ=ÇÉë=^ÄâäáåÖîÉêÜ~äíÉåë=ëÉáí=_ÉÖáåå=ÇÉê=báåä~ÖÉêìåÖ=ÉêÖáÄí=ëáÅÜ=ÑΩê=ÇáÉ=dÉë~ãí~âíáîáí®í=Éáå
tÉêí=îçå=NIP=bNQ=_èK

i~åÇ ^åä~ÖÉ=L=pí~åÇçêí båíÑÉêåìåÖ=òìê
ÇÉìíëÅÜÉå=dêÉåòÉ

pÅÜïÉáò hÉêåâê~ÑíïÉêâ=_Éòå~ì=EO=_ä∏ÅâÉF
m~ìä=pÅÜÉêêÉê=fåëíáíìí=sáääáÖÉåLtΩêÉåäáåÖÉå
hÉêåâê~ÑíïÉêâ=jΩÜäÉÄÉêÖ
hÉêåâê~ÑíïÉêâ=d∏ëÖÉåJa®åáâÉå
hÉêåâê~ÑíïÉêâ=iÉáÄëí~Çí

Å~K=S=âã
Å~K=T=âã
Å~K=TM=âã
Å~K=OM=âã
Å~K=MIR=âã

cê~åâêÉáÅÜ hÉêåâê~ÑíïÉêâ=cÉëëÉåÜÉáã=EO=_ä∏ÅâÉF
hÉêåâê~ÑíïÉêâ=`~ííÉåçã=EQ=_ä∏ÅâÉF

Å~K=NIR=âã
Å~K=NO=âã

káÉÇÉêä~åÇÉ hÉêåâê~ÑíïÉêâ=açÇÉï~~êÇ=E_ÉíêáÉÄ=ÄÉÉåÇÉíF
rê~å~åêÉáÅÜÉêìåÖë~åä~ÖÉ=^äãÉäç

Å~K=OM=âã
Å~K=NR=âã
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_Ñp
pí~åÇçêíÉ=âÉêåíÉÅÜåáëÅÜÉê=^åä~ÖÉå=áå=ÇÉê=_ìåÇÉëêÉéìÄäáâ=aÉìíëÅÜJ

ä~åÇ=ëçïáÉ=áã=ÖêÉåòå~ÜÉå=_ÉêÉáÅÜ=EOMMPF
EpáíÉë=çÑ=åìÅäÉ~ê=Ñ~ÅáäáíáÉë=ÄçíÜ=ïáíÜáå=íÜÉ=cÉÇÉê~ä=oÉéìÄäáÅ=çÑ=dÉêã~åó=

~åÇ=ÅäçëÉ=íç=íÜÉ=dÉêã~å=ÄçêÇÉê=Ó=óÉ~ê=OMMPF=

=NKNJN

Weser

Altmühl

Neckar-
westheim

Philippsburg

Greifswald

Zwischenlager in Betrieb

Lingen

Dodewaard
Würgassen

Kahl

Rheinsberg

Hamm-Uentrop

Mülheim-
Kärlich

Villingen-Würenlingen

Hanau

Almelo
Gronau

Ahaus
Morsleben

Gorleben

Kerntechnischer Betrieb

Garching

Heidelberg

Mainz

Hannover
Braunschweig

Rossendorf

Berlin

Geesthacht

Jülich

Forschungseinrichtung

Forschungsreaktor Interimslager in BetriebAtomkraftwerk stillgelegt

Philippsburg

Neckar-
westheim

Gundremmingen

Isar

Obrigheim

Biblis

Cattenom

Fessenheim

Beznau
Leibstadt

Gösgen

Grohnde

Emsland

Krümmel
Unterweser

Brokdorf
Stade

Grafen-
rheinfeld

Brunsbüttel

Atomkraftwerk in Betrieb

München

Landshut

Augsburg

Regensburg

Ulm

Ingolstadt

Nürnberg

Bayreuth

Stuttgart

Freiburg i.Br.

Karlsruhe

Heidelberg

Frankfurt

Mainz

Wiesbaden

Koblenz

Saarbrücken

Bonn

Köln

Düsseldorf

Duisburg Essen Dortmund

Münster

Kassel

Bielefeld

Göttingen

Braunschweig
Hildesheim

Hannover

Osnabrück

Halle

Dessau

Magdeburg

Leipzig

GeraJena

Zwickau
Chemnitz

Potsdam

Bremerhaven

Kiel

Lübeck

Hamburg

Dresden

Berlin

Schwerin

Rostock

Oldenburg

Erfurt

Bremen

Würzburg

Aachen
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1.2 Ableitung radioaktiver Stoffe mit der Abluft kerntechnischer Anlagen
(Discharges of radioactive substances with exhaust air from nuclear facilities)

_É~êÄÉáíÉí=îçã=_ìåÇÉë~ãí=ÑΩê=píê~ÜäÉåëÅÜìíòI=c~ÅÜÄÉêÉáÅÜ=píê~ÜäÉåëÅÜìíò=ìåÇ=rãïÉäíI=
lÄÉêëÅÜäÉá≈ÜÉáã

aáÉ=åìâäáÇëéÉòáÑáëÅÜ=å~ÅÜÖÉïáÉëÉåÉå=^âíáîáí®íë~ÄäÉáíìåÖÉå=ïÉêÇÉå=îçã=_ÉíêÉáÄÉê=îáÉêíÉäà®ÜêäáÅÜ=ìåÇ=à®ÜêäáÅÜ=
ÇçâìãÉåíáÉêí=ìåÇ=~å=ÇáÉ=òìëí®åÇáÖÉ=^ìÑëáÅÜíëÄÉÜ∏êÇÉ=ΩÄÉêãáííÉäíK=̂ ìë=ÇÉê=äΩÅâÉåäçëÉå=_áä~åòáÉêìåÖ=ÇÉê=^ÄäÉáJ
íìåÖÉå=ê~Çáç~âíáîÉê=píçÑÑÉ=ïáêÇ=ÇáÉ=píê~ÜäÉåÉñéçëáíáçå=ÇÉê=_Éî∏äâÉêìåÖ=áå=ÇÉê=rãÖÉÄìåÖ=ÇÉê=âÉêåíÉÅÜåáëÅÜÉå=
^åä~ÖÉå=ÉêãáííÉäí=ìåÇ=ÇáÉ=báåÜ~äíìåÖ=ÇÉê=açëáëÖêÉåòïÉêíÉ=ÇÉë=¬ QT=píêäpÅÜs=ΩÄÉêéêΩÑíK=^ìÑ=ÇáÉ=_ÉëíáããìåÖ=
ÇÉê=píê~ÜäÉåÉñéçëáíáçå=~ìë=ÇÉå=bãáëëáçåëÇ~íÉå=ãìëë=ÇÉëÜ~äÄ=òìêΩÅâÖÉÖêáÑÑÉå=ïÉêÇÉåI=ïÉáä=ÇáÉ=^âíáîáí®íëâçåJ
òÉåíê~íáçåÉå=ÇÉê=~ìë=âÉêåíÉÅÜåáëÅÜÉå=̂ åä~ÖÉå=~ÄÖÉäÉáíÉíÉå=o~ÇáçåìâäáÇÉ=áå=ÇÉå=rãïÉäíãÉÇáÉå=iìÑí=ìåÇ=t~ëJ
ëÉê=ìåÇ=áå=k~ÜêìåÖëãáííÉäå=áã=̂ ääÖÉãÉáåÉå=ëç=ÖÉêáåÖ=ëáåÇI=Ç~ëë=ëáÉ=ãÉëëíÉÅÜåáëÅÜ=åáÅÜí=å~ÅÜÖÉïáÉëÉå=ïÉêÇÉå=
â∏ååÉåK=aáÉ=^âíáîáí®íë~ÄäÉáíìåÖÉå=ëáåÇ=Ç~ÖÉÖÉå=ÖÉåΩÖÉåÇ=ÖÉå~ì=ÉêÑ~ëëÄ~ê=Eq~ÄÉääÉå=NKOJN=Äáë=NKOJUFK

aáÉ=Äáä~åòáÉêíÉå=g~ÜêÉëïÉêíÉ=ÇÉê=̂ ÄäÉáíìåÖ=ê~Çáç~âíáîÉê=píçÑÑÉ=ãáí=ÇÉê=cçêíäìÑí=ÇÉê=̂ íçãâê~ÑíïÉêâÉ=áã=g~Üê=OMMP=
ëáåÇ=áå=q~ÄÉääÉ=NKOJN=ÑΩê=ÇáÉ=kìâäáÇÖêìééÉå=ê~Çáç~âíáîÉ=bÇÉäÖ~ëÉ=ìåÇ=pÅÜïÉÄëíçÑÑÉ=Ee~äÄïÉêíëòÉáí=[ U=q~ÖÉFI=ëçJ
ïáÉ=ÑΩê=ÇáÉ=o~ÇáçåìâäáÇÉ=gçÇJNPNI=hçÜäÉåëíçÑÑJNQ=ENQ`lOJ^åíÉáäF=ìåÇ=qêáíáìã=~ìÑÖÉÑΩÜêíK=aáÉ=g~ÜêÉë~ÄäÉáíìåÖÉå=
îçå=jwcoI=hkh=ìåÇ=^so=ëáåÇ=áå=ÇÉå=^ÄäÉáíìåÖëïÉêíÉå=ÇÉê=cçêëÅÜìåÖëòÉåíêÉå=h~êäëêìÜÉ=ìåÇ=gΩäáÅÜ=ÉåíÜ~äíÉå=
Eq~ÄÉääÉ=NKOJRFK=aáÉ=ÉáåòÉäåÉå=áå=ÉáåÉê=kìâäáÇÖêìééÉ=òìë~ããÉåÖÉÑ~ëëíÉå=o~ÇáçåìâäáÇÉ=òÉáÖÉå=ÉåíëéêÉÅÜÉåÇ=áÜJ
êÉê=ÅÜÉãáëÅÜJéÜóëáâ~äáëÅÜÉå=k~íìê=áå=ÇÉå=rãïÉäíãÉÇáÉå=ìåÇ=áã=ãÉåëÅÜäáÅÜÉå=h∏êéÉê=ìåíÉêëÅÜáÉÇäáÅÜÉë=sÉêJ
Ü~äíÉåK=a~ÜÉê=áëí=ÑΩê=ÇáÉ=_ÉêÉÅÜåìåÖ=ÇÉê=píê~ÜäÉåÇçëáë=ÇáÉ=hÉååíåáë=ÇÉê=wìë~ããÉåëÉíòìåÖ=ÇÉë=~ÄÖÉäÉáíÉíÉå=kìJ
âäáÇÖÉãáëÅÜÉë=ÉêÑçêÇÉêäáÅÜK=aáÉ=~ìÑ=dêìåÇ=îçå=báåòÉäåìâäáÇãÉëëìåÖÉå=ÉêãáííÉäíÉ=wìë~ããÉåëÉíòìåÖ=ÇÉê=OMMP=
~ÄÖÉäÉáíÉíÉå=bÇÉäÖ~ëÉ=áëí=~ìë=q~ÄÉääÉ NKOJO=òì=ÉêëÉÜÉåK=q~ÄÉääÉ=NKOJP=ÉåíÜ®äí=ÇáÉ=wìë~ããÉåëÉíòìåÖ=ÇÉê=ëÅÜïÉÄJ
ëíçÑÑÖÉÄìåÇÉåÉå=o~ÇáçåìâäáÇÉ=ÉáåëÅÜäáÉ≈äáÅÜ=ÇÉê=�Jpíê~ÜäÉê=píêçåíáìãJUV=ìåÇ=JVM=ëçïáÉ=ÇÉê=�Jpíê~ÜäÉê=mäìíçåáJ
ìãJOPUI=JOPVI=JOQMI=^ãÉêáÅáìãJOQNI=`ìêáìãJOQO=ìåÇ=JOQQK

q~ÄÉääÉ=NKOJQ=òÉáÖí=ÇáÉ=òÉáíäáÅÜÉ=båíïáÅâäìåÖ=ÇÉê=à®ÜêäáÅÜÉå=dÉë~ãí~ÄäÉáíìåÖÉå=ÑΩê=bÇÉäÖ~ëÉ=ìåÇ=fJNPN=ãáí=ÇÉê=
cçêíäìÑí=ìåÇ=ÇáÉ=dÉë~ãíJ_êìííçëíêçãÉêòÉìÖìåÖ=ÇÉê=^íçãâê~ÑíïÉêâÉ=áå=ÇÉê=_ìåÇÉëêÉéìÄäáâ=aÉìíëÅÜä~åÇK=aáÉ=
pìããÉ=ÇÉê=g~ÜêÉë~ÄäÉáíìåÖÉå=ê~Çáç~âíáîÉê=bÇÉäÖ~ëÉ=ï~ê=OMMP=ãáí=NIQ√NMNP=_ÉÅèìÉêÉä=åáÉÇêáÖÉê=~äë=OMMO=ãáí=
NIU√NMNP=_ÉÅèìÉêÉäK=bÄÉåëç=ä~Ö=ÇáÉ=dÉë~ãí~ÄäÉáíìåÖ=~å=fJNPN==OMMP=ãáí=NIQ√NMU _ÉÅèìÉêÉä=ìåíÉê=ÇÉã=sçêJ
à~ÜêÉëïÉêí=îçå=PIP√NMU=_ÉÅèìÉêÉäK=aáÉëÉ=à®ÜêäáÅÜÉå=pÅÜï~åâìåÖÉå=ëáåÇ=~ÄÜ®åÖáÖ=îçå=ÇÉå=_ÉíêáÉÄëÄÉÇáåJ
ÖìåÖÉå=ÇÉê=^íçãâê~ÑíïÉêâÉK

få=q~ÄÉääÉ=NKOJR=ëáåÇ=ÇáÉ=^åÖ~ÄÉå=ΩÄÉê=ÇáÉ=^ÄäÉáíìåÖ=ê~Çáç~âíáîÉê=píçÑÑÉ=ãáí=ÇÉê=cçêíäìÑí=~ìë=ÇÉå=cçêJ
ëÅÜìåÖëòÉåíêÉå=h~êäëêìÜÉI=gΩäáÅÜI=oçëëÉåÇçêÑI=dÉÉëíÜ~ÅÜí=ìåÇ=ÇÉã=e~ÜåJjÉáíåÉêJfåëíáíìí=_Éêäáå=áã=g~Üê=OMMP=
òìë~ããÉåÖÉÑ~ëëíK=aáÉ=^ÄäÉáíìåÖÉå=ê~Çáç~âíáîÉê=píçÑÑÉ=~ìë=ÇÉå=ΩÄêáÖÉå=cçêëÅÜìåÖëêÉ~âíçêÉå=ëáåÇ=áå=q~ÄÉääÉ=
NKOJS=~åÖÉÖÉÄÉåK

aáÉ=^ÄäÉáíìåÖ=ê~Çáç~âíáîÉê=píçÑÑÉ=ãáí=ÇÉê=^ÄäìÑí=~ìë=ÇÉã=båÇä~ÖÉê=jçêëäÉÄÉå=áëí=áå=q~ÄÉääÉ=NKOJT=òìë~ããÉåJ
ÖÉëíÉääíK=^ã=pÅÜ~ÅÜí=_~êíÉåëäÉÄÉå=ïÉêÇÉå=à®ÜêäáÅÜ=Éíï~=N=jáääá~êÇÉ=ãP=^ÄïÉííÉê=~ìë=ÇÉã=ìåíÉêí®ÖáÖÉå=hçåJ
íêçääÄÉêÉáÅÜ=~ÄÖÉÖÉÄÉåK=aáÉ=̂ ÄäÉáíìåÖëïÉêíÉ=ÑΩê=ê~Çáç~âíáîÉ=píçÑÑÉ=äáÉÖÉå=òK=qK=ìã=dê∏≈ÉåçêÇåìåÖÉå=ìåíÉêÜ~äÄ=
ÇÉê=ÖÉåÉÜãáÖíÉå=tÉêíÉK

_Éá=ÇÉå=hÉêåÄêÉååëíçÑÑ=îÉê~êÄÉáíÉåÇÉå=_ÉíêáÉÄÉå=ïÉêÇÉå=ÇáÉ=ãáí=ÇÉê=cçêíäìÑí=ÉãáííáÉêíÉå=�Jëíê~ÜäÉåÇÉå=pÅÜïÉÄJ
ëíçÑÑÉ=ÉêãáííÉäí=Eq~ÄÉääÉ=NKOJUFK=aáÉ=~ÄÖÉäÉáíÉíÉ=�J^âíáîáí®í=ä~Ö=OMMP=ãáí=áåëÖÉë~ãí=RIV√NMR=_ÉÅèìÉêÉä=åáÉÇêáÖÉê=
~äë=OMMO=ãáí=PIR√NMS=_ÉÅèìÉêÉäK

aáÉ=ÑΩê=Ç~ë=g~Üê=OMMP=ÉêãáííÉäíÉå=tÉêíÉ=ÑΩê=ÇáÉ=^ÄäÉáíìåÖ=ê~Çáç~âíáîÉê=píçÑÑÉ=ãáí=ÇÉê=cçêíäìÑí=~ìë=âÉêåíÉÅÜJ
åáëÅÜÉå=^åä~ÖÉå=ÉåíëéêÉÅÜÉå=áå=ÇÉê=pìããÉ=Éíï~=ÇÉå=tÉêíÉå=ÇÉê=îçêÜÉêÖÉÜÉåÇÉå=g~ÜêÉI=ïÉåå=~ìÅÜ=báåJ
òÉäïÉêíÉ=àÉ=å~ÅÜ=ÇÉå=ÄÉíêáÉÄäáÅÜÉå=_ÉÇáåÖìåÖÉå=ÉêÜÉÄäáÅÜ=îçåÉáå~åÇÉê=~ÄïÉáÅÜÉå=â∏ååÉåX=ëáÉ=ìåíÉêëÅÜêÉáíÉå=
áã=^ääÖÉãÉáåÉå=ÇÉìíäáÅÜ=ÇáÉ=àÉïÉáäáÖÉå=dÉåÉÜãáÖìåÖëïÉêíÉI=ïáÉ=ÄÉáëéáÉäëïÉáëÉ=ÑΩê=^íçãâê~ÑíïÉêâÉ=ÇÉê=sÉêJ
ÖäÉáÅÜ=òïáëÅÜÉå=ÇÉå=tÉêíÉå=ÇÉê=q~ÄÉääÉ=NKOJN=ìåÇ=ΩÄäáÅÜÉå=dÉåÉÜãáÖìåÖëïÉêíÉå=îçå=Å~K=NMNR=_ÉÅèìÉêÉä=ÑΩê=
bÇÉäÖ~ëÉI=Å~K=P√NMNM=_è=ÑΩê=pÅÜïÉÄëíçÑÑÉ=ìåÇ=Å~K=NMNM=_è=ÑΩê=fJNPN=òÉáÖíK

aáÉ=áã=o~ÜãÉå=ÇÉê=bãáëëáçåëΩÄÉêï~ÅÜìåÖ=ÉêãáííÉäíÉå=à®ÜêäáÅÜÉå=^ÄäÉáíìåÖÉå=ê~Çáç~âíáîÉê=píçÑÑÉ=ÇáÉåÉå=~äë=
dêìåÇä~ÖÉ=ÑΩê=ÇáÉ=_ÉêÉÅÜåìåÖ=ÇÉê=píê~ÜäÉåÉñéçëáíáçå=ÇÉê=_Éî∏äâÉêìåÖ=áå=ÇÉê=rãÖÉÄìåÖ=ÇÉê=âÉêåíÉÅÜåáëÅÜÉå=
^åä~ÖÉåK=j~≈=ÇÉë=píê~ÜäÉåêáëáâçë=áëí=åáÅÜí=ÇáÉ=~ÄÖÉäÉáíÉíÉ=^âíáîáí®íI=ëçåÇÉêå=ÇáÉ=ÉÑÑÉâíáîÉ=açëáë=E^åÜ~åÖI=^ÄJ
ëÅÜåáíí=NFK=aáÉ=~ìë=ÇÉå=g~ÜêÉë~ÄäÉáíìåÖÉå=ìåíÉê=_ÉêΩÅâëáÅÜíáÖìåÖ=îçå=ãÉíÉçêçäçÖáëÅÜÉåI=∏âçäçÖáëÅÜÉå=ìåÇ=ÄáçJ
äçÖáëÅÜÉå=m~ê~ãÉíÉêå=ÄÉêÉÅÜåÉíÉå=g~ÜêÉëÇçëÉå=ëáåÇ=áå=h~éáíÉä=NKR=~åÖÉÖÉÄÉåK



J=NQO=J ^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk

q~ÄÉääÉ=NKOJN ^ÄäÉáíìåÖ=ê~Çáç~âíáîÉê=píçÑÑÉ=ãáí=ÇÉê=cçêíäìÑí=~ìë=^íçãâê~ÑíïÉêâÉå=áã=g~Üê=OMMP=
EaáëÅÜ~êÖÉë=çÑ=ê~Çáç~ÅíáîÉ=ëìÄëí~åÅÉë=ïáíÜ=ÉñÜ~ìëí=~áê=Ñêçã=åìÅäÉ~ê=éçïÉê=éä~åíë=áå=íÜÉ=
óÉ~ê=OMMPF

~F= e~äÄïÉêíëòÉáí=[=U=q~ÖÉI=çÜåÉ=gçÇJNPNI=ÉáåëÅÜäáÉ≈äáÅÜ=píêçåíáìã=ìåÇ=^äéÜ~ëíê~ÜäÉê
ÄF= _ÉíêáÉÄ=ÄÉÉåÇÉí=NVUR
ÅF= _ÉíêáÉÄ=ÄÉÉåÇÉí=NVVM
ÇF= _ÉíêáÉÄ=ÄÉÉåÇÉí=NVTT
ÉF= _ÉíêáÉÄ=ÄÉÉåÇÉí=NVVQ
ÑF== _ÉíêáÉÄ=ÄÉÉåÇÉí=NVUU
ÖF= _ÉíêáÉÄ=ÄÉÉåÇÉí=kçîÉãÄÉê=OMMP
åå= åáÅÜí=å~ÅÜÖÉïáÉëÉå=E^âíáîáí®íë~ÄäÉáíìåÖ=ìåíÉê=k~ÅÜïÉáëÖêÉåòÉF
J jÉëëìåÖ=L=^åÖ~ÄÉ=åáÅÜí=ÉêÑçêÇÉêäáÅÜ
NQ`=ïáêÇ=áå=q~ÄÉääÉ=NKOJN=áå=cçêã=îçå=NQ`lO

=~åÖÉÖÉÄÉåI=Ü~ìéíë®ÅÜäáÅÜ=ÇÉëÜ~äÄI=ïÉáä=hçÜäÉåÇáçñáÇ=ΩÄÉê=^ëëáãáJ
ä~íáçå=áå=ÇáÉ=k~ÜêìåÖëâÉííÉ=ÖÉä~åÖí=ìåÇ=Ç~ãáí=òì=ÉáåÉê=fåÖÉëíáçåëÇçëáë=ÑΩÜêíK=_ÉëçåÇÉêë=îçå=aêìÅâï~ëëÉêêÉ~âJ
íçêÉå=ïáêÇ=òìë®íòäáÅÜ=çêÖ~åáëÅÜ=ÖÉÄìåÇÉåÉë=NQ`=~ÄÖÉäÉáíÉíI=ÇÉëëÉå=açëáëÄÉáíê~Ö=îÉêå~ÅÜä®ëëáÖÄ~ê=áëíK=aáÉ=dÉë~ãíJ
ëìããÉ=~å=~ÄÖÉäÉáíÉíÉã=NQ`=ΩÄÉê=ÇáÉ=cçêíäìÑí=áã=g~Üê=OMMP=ÄÉíê®Öí=~å=ÇÉå=áå=q~ÄÉääÉ=NKOJN=~ìÑÖÉÑΩÜêíÉå=
pí~åÇçêíÉå==Éíï~=RIU=bHNO=_èK=

bÇÉäÖ~ëÉ pÅÜïÉÄëíçÑÑÉ~F gçÇJNPN NQ=`lO qêáíáìãhÉêåâê~ÑíïÉêâ

^âíáîáí®í=áå=_è

h~Üä=ÄF J RIM=bHMP J J J

oÜÉáåëÄÉêÖ=ÅF åå QIQ=bHMR åå J åå

dìåÇêÉããáåÖÉå=^=ÇF J NIV=bHMR J J OIP=bHMV

iáåÖÉå=ÇF J åå J NIO=bHMV NIT=bHMU

lÄêáÖÜÉáã NIO=bHNO NIT=bHMS NIP=bHMR NIR=bHNM VIU=bHNM

pí~ÇÉ=ÖF NIU=bHNO VIV=bHMQ SIM=bHMR NIS=bHNM NIM=bHNO

tΩêÖ~ëëÉå=ÉF J NIT=bHMS J NIM=bHMV RIQ=bHNM

dêÉáÑëï~äÇ=ÅF J OIR=bHMT J J PIO=bHMU
_áÄäáë=^ PIU=bHNN PIP=bHMR åå RIM=bHNM QIU=bHNN

_áÄäáë=_ NIV=bHNO OIQ=bHMR OIP=bHMS RIV=bHNM NIUbHNN

kÉÅâ~ê=N QIQ=bHNN QIR=bHMR UIR=bHMQ NIN=bHNM NIP=bHNN

_êìåëÄΩííÉä TIO=bHNN OIO=bHMS QIP=bHMQ OIP=bHNN PIR=bHNM

fë~ê=N VIM=bHNN åå NIO=bHMT PIP=bHNN TIR=bHNM

råíÉêïÉëÉê OIV=bHNO SIV=bHMR åå UIR=bHMV PIO=bHNN

mÜáäáééëÄìêÖ=N OIQ=bHNN NIT=bHMT TIP=bHMR QIU=bHNN QIS=bHNM

dê~ÑÉåêÜÉáåÑÉäÇ NIM=bHNN NIP=bHMS åå TIP=bHNN NIV=bHNN

hêΩããÉä OIP=bHNN NIM=bHMT NIO=bHMU NIO=bHNN PIQ=bHNM

dìåÇêÉããáåÖÉå=_=ìåÇ=` NIM=bHNO åå OIR=bHMS NIN=bHNO NIN=bHNO

dêçÜåÇÉ NIV=bHNN åå åå PIU=bHNM SIS=bHNN

e~ããJrÉåíêçé=ÑF J åå J åå OIO=bHMU

mÜáäáééëÄìêÖ=O OIS=bHNN NIR=bHMR VIV=bHMP RIS=bHNM OIN=bHNN

jΩäÜÉáãJh®êäáÅÜ=ÑF åå åå åå VIT=bHMV OIR=bHNM

_êçâÇçêÑ PIR=bHNN åå åå NIR=bHNN PIV=bHNN

fë~ê=O OIO=bHNN åå åå OIR=bHNN QIM=bHNN

bãëä~åÇ NIS=bHNN QIM=bHMQ åå OIR=bHNN NIS=bHNO

kÉÅâ~ê=O TIV=bHNN RIN=bHMQ NIV=bHMQ NIN=bHNN NIR=bHNN



^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk J=NQP=J

q~ÄÉääÉ=NKOJO ^ÄäÉáíìåÖ=ê~Çáç~âíáîÉê=bÇÉäÖ~ëÉ=ãáí=ÇÉê=cçêíäìÑí=~ìë=^íçãâê~ÑíïÉêâÉå=áã=g~Üê=OMMP
EaáëÅÜ~êÖÉë=çÑ=ê~Çáç~ÅíáîÉ=åçÄäÉ=Ö~ëÉë=ïáíÜ=ÉñÜ~ìëí=~áê=Ñêçã=åìÅäÉ~ê=éçïÉê=éä~åíë=áå=
íÜÉ=óÉ~ê=OMMPF

táêÇ=âÉáå=w~ÜäÉåïÉêí=~åÖÉÖÉÄÉåI=äáÉÖí=ÇáÉ=^âíáîáí®íë~ÄÖ~ÄÉ=ìåíÉêÜ~äÄ=ÇÉê=k~ÅÜïÉáëÖêÉåòÉ=çÇÉê=ÇáÉ=jÉëëìåÖ=ï~ê
åáÅÜí=ÉêÑçêÇÉêäáÅÜ

h~Üä=L==================
oÜÉáåëÄÉêÖ

dìåÇêÉããK=̂ ==L============
iáåÖÉå

lÄêáÖÜÉáã tΩêÖ~ëëÉå pí~ÇÉ dêÉáÑëï~äÇ _áÄäáë=^ _áÄäáë=_

^ê==QN = = SIUbHNM = NIQbHNO = VINbHMV QINbHNM

hê==URã = = = = NITbHNM

hê==UR = = = = PIQbHNN PINbHNN

hê==UT = = = = NIVbHMT QISbHMV

hê==UU = = = = ======= UIVbHMV

hê==UV = = = = NIRbHMU

uÉ=NPNã = = = = QITbHMU

uÉ=NPPã = = = = NIPbHNM

uÉ=NPP = = UITbHNN = OIQbHNN = NIVbHNM NIPbHNO

uÉ=NPRã = = = = NINbHMT RIVbHMV

uÉ=NPR = = OINbHNN = NIObHNN = NIPbHNM OIMbHNN

uÉ=NPT = = = = PIRbHMT PIUbHMT

uÉ=NPU = = = = ======= TIUbHMU

kÉÅâ~ê=N _êìåëÄΩííÉä fë~ê=N råíÉêïÉëÉê mÜáäáééëÄìêÖ=N dê~ÑÉåJ=====
êÜÉáåÑÉäÇ

hêΩããÉä dìåÇêÉããáåJ
ÖÉå=_I=`

^ê==QN QINbHNN NIPbHNN OIRbHMV NINbHNN PIPbHNM NIMbHNN NIVbHNN

hê==URã ======= NIQbHMU UIUbHMV NISbHMU OIQbHMT

hê==UR ======= NIQbHNN UIRbHMV RIRbHNM PIObHNN

hê==UT NINbHMV TIRbHMT

hê==UU OINbHNN QITbHMV NIUbHMV

hê==UV UIQbHMU

uÉ=NPNã PIMbHMV SIMbHMV RIMbHNN NITbHNN

uÉ=NPPã ======= OITbHMV = NIQbHMV OINbHMV

uÉ=NPP PIMbHMV PINbHNN NIRbHNO NIObHNN UINbHNM PIPbHNN

uÉ=NPRã NIPbHNN VIUbHMV RIRbHNM NINbHMV

uÉ=NPR OINbHNM RIVbHNN QIVbHNM UIPbHNN NIPbHNM UISbHNM UINbHMV

uÉ=NPT OIRbHNM TIObHMU

uÉ=NPU NIVbHNM =======

dêçÜåÇÉ e~ããJ==========
rÉåíêçé

mÜáäáééëÄìêÖ=O jΩäÜÉáãJ=
h®êäáÅÜ

_êçâÇçêÑ fë~ê=O bãëä~åÇ kÉÅâ~ê=O

^ê==QN RIQbHNM OINbHNN NIPbHNN TINbHNM NISbHNN RIObHNM

hê==URã SIVbHMV RINbHMU RIRbHMT

hê==UR OINbHNM NISbHNM NINbHNN NIQbHNN NIQbHNN

hê==UT TINbHMV QINbHMT OIPbHMU

hê==UU NIObHNM PISbHMU

hê==UV OIQbHMU

uÉ=NPNã TIVbHMV PIQbHNM

uÉ=NPPã RIPbHMU VITbHMV

uÉ=NPP OIUbHNM NIRbHNM NIMbHNN OIPbHMU RIObHNN

uÉ=NPRã SIMbHMV NINbHMT RIPbHMU

uÉ=NPR RIVbHNM OINbHNM TIMbHMV OIRbHMT VINbHMT PITbHNM

uÉ=NPT PITbHMT PIMbHMU

uÉ=NPU OIPbHMU



J=NQQ=J ^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk

q~ÄÉääÉ=NKOJP ^ÄäÉáíìåÖ=ê~Çáç~âíáîÉê=pÅÜïÉÄëíçÑÑÉ=ãáí=ÇÉê=cçêíäìÑí=~ìë=̂ íçãâê~ÑíïÉêâÉå=áã=g~Üê=OMMP=
áå=_ÉÅèìÉêÉä=EgçÇJNPNW=q~ÄÉääÉ=NKOJNF
EaáëÅÜ~êÖÉë=çÑ=ê~Çáç~ÅíáîÉ=~Éêçëçäë=ïáíÜ=ÉñÜ~ìëí=~áê=Ñêçã=åìÅäÉ~ê=éçïÉê=éä~åíë=áå=íÜÉ=
óÉ~ê=OMMP=ÉñéêÉëëÉÇ=áå=ÄÉÅèìÉêÉä=J=áçÇáåÉJNPNW=q~ÄäÉ=NKOJNF

=h~Üä =oÜÉáåëÄÉêÖ =dìåÇêÉãJ
ãáåÖÉå=^

=iáåÖÉå =lÄêáÖÜÉáã =tΩêÖ~ëJ
ëÉå

=pí~ÇÉ =dêÉáÑëJ
ï~äÇ

=_áÄäáë=^

`ê===RN = = = = = = = = =

jå===RQ = = = = = = =

cÉ===RV = = = = = = = = =

`ç===RT = = = = = = = = =

`ç===RU = = = = NIVbHMR = = =

`ç===SM PINbHMP VIQbHMQ NIRbHMR RIMbHMR VIPbHMR QITbHMQ NIVbHMT OIPbHMQ

wå===SR = = = = = = =

pê===UV = = = = = = = =

pê===VM NISbHMQ SIMbHMP = NIPbHMQ = = =

wê===VR = = = = = = = =

kÄ===VR = = = = = = =

oì==NMP= = = = = = = = =

oì==NMS = = = = = = = =

^Ö==NNMã = = = = UIObHMR = =

på==NNP

pÄ==NOQ = = = = = =

pÄ==NOR = = = = = = = =

qÉ==NOPã = = = = NIUbHMR = = = PINbHMR

`ë==NPQ = = = = = = =

`ë==NPT NIVbHMP NINbHMR PIPbHMQ SINbHMP TIRbHMR RIObHMQ SIObHMS

_~==NQM = = = = =

i~==NQM = = = = = = = = =

`É==NQN = = = = = = = = =

`É==NQQ = = = = = = = = =

bì==NRO = NITbHMR = = = = = = =

bì==NRQ = RIQbHMQ = = = = = = =

mì==OPUL=======
^ã=OQN

= = = =

mì==OPVL=======
mì=OQM

mì==OQN = = = = =

`ã==OQO = = = = =

`ã==OQQ = = = = =



^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk J=NQR=J

cçêíëÉíòìåÖ=q~ÄÉääÉ=

=_áÄäáë=_ =kÉÅâ~ê=N =_êìåëÄΩííÉä =fë~ê=N =råíÉêJ
ïÉëÉê

=mÜáäáééëJ
ÄìêÖ=N

=dê~ÑÉåJ
êÜÉáåÑÉäÇ

=hêΩãJ
ãÉä

=dìåÇêÉãJ
ãáåÖÉå=_I`=

`ê===RN = = PIRbHMS =

jå===RQ = PINbHMR = NIObHMS PIRbHMR

cÉ===RV = = = = =

`ç===RT = = OISbHMP = = = = = =

`ç===RU = RIQbHMP = SIMbHMR NITbHMQ =

`ç===SM NIPbHMR NIUbHMR NISbHMS SIVbHMR PIObHMS NIObHMS OIQbHMS =

wå===SR = OIPbHMQ = TIUbHMS = NITbHMR =

pê===UV = = = = NIVbHMS =

pê===VM = = = = = = = NIObHMQ =

wê===VR = SINbHMQ = = = OIPbHMQ = =

kÄ===VR = RINbHMQ = = = PIPbHMQ = =

oì==NMP= = = = = = = = =

oì==NMS = = = = = =

^Ö==NNMã = NINbHMR = = = = = =

på==NNP

pÄ==NOQ = PIVbHMQ = = =

pÄ==NOR = = = = = = = =

qÉ==NOPã NINbHMR NIObHMQ = = = = = =

`ë==NPQ = = = = = = =

`ë==NPT = = OITbHMR = = QINbHMR

_~==NQM = = = = = PIQbHMS

i~==NQM = = = = OIMbHMS

`É==NQN = = =

`É==NQQ =

bì==NRO =

bì==NRQ =

mì==OPUL=======
^ã=OQN

=

mì==OPVL=======
mì=OQM

mì==OQN

`ã==OQO

`ã==OQQ



J=NQS=J ^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk

cçêíëÉíòìåÖ=q~ÄÉääÉ=

táêÇ=âÉáå=w~ÜäÉåïÉêí=~åÖÉÖÉÄÉåI= äáÉÖí=ÇáÉ=^âíáîáí®íë~ÄÖ~ÄÉ=ìåíÉêÜ~äÄ=ÇÉê=k~ÅÜïÉáëÖêÉåòÉ=çÇÉê=ÇáÉ=jÉëëìåÖ=ï~ê
åáÅÜí=ÉêÑçêÇÉêäáÅÜ=EîÖäK=q~ÄÉääÉ=NKOJNF

=dêçÜåÇÉ =e~ããJ
rÉåíêçé

=mÜáäáééëJ
ÄìêÖ=O

=jΩäÜÉáãJ
h®êäáÅÜ

=_êçâÇçêÑ =fë~ê=O =bãëä~åÇ =kÉÅâ~ê=O

`ê===RN = = OITbHMQ = = =

jå===RQ = = PISbHMP = = =

cÉ===RV = = = = = =

`ç===RT = = = = = = =

`ç===RU = = NIVbHMQ = =

`ç===SM = SIUbHMQ = = = QIMbHMQ PISbHMQ

wå===SR = = = = = =

pê===UV = = = = = = =

pê===VM = = = = = =

wê===VR = = = = = =

kÄ===VR = = = =

oì==NMP= = = = =

oì==NMS = = = = = =

^Ö==NNMã = = SIPbHMP = = = = NIRbHMQ

på==NNP

pÄ==NOQ = = = = = =

pÄ==NOR = = = = = = =

qÉ==NOPã = = = = = = =

`ë==NPQ = = = = = =

`ë==NPT PIObHMP

_~==NQM

i~==NQM

`É==NQN QIUbHMP

`É==NQQ NISbHMQ

bì==NRO

bì==NRQ

mì==OPUL=======
^ã=OQN

mì==OPVL=======
mì=OQM

mì==OQN

`ã==OQO

`ã==OQQ



^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk J=NQT=J

q~ÄÉääÉ=NKOJQ ^ÄäÉáíìåÖ=ê~Çáç~âíáîÉê=bÇÉäÖ~ëÉI=îçå=gçÇJNPN=ìåÇ=pÅÜïÉÄëíçÑÑÉå=EçÜåÉ=gçÇJNPNI=ÉáåJ
ëÅÜäáÉëëäáÅÜ=píêçåíáìã=ìåÇ=^äéÜ~ëíê~ÜäÉêF=ãáí=ÇÉê=cçêíäìÑí=ìåÇ=dÉë~ãíJ_êìííçëíêçãJ
ÉêòÉìÖìåÖ=ÇÉê=^íçãâê~ÑíïÉêâÉ=áå=ÇÉå=g~ÜêÉå=NVVQ=Äáë=OMMP
(aáëÅÜ~êÖÉë=çÑ=ê~Çáç~ÅíáîÉ=åçÄäÉ=Ö~ëÉëI=çÑ=áçÇáåÉJNPN=~åÇ=~Éêçëçäë==EÉñÅäìÇáåÖ=
áçÇáåÉJNPNI=áåÅäìÇáåÖ=ëíêçåíáìã=~åÇ=~äéÜ~=ëçìêÅÉë=ïáíÜ=ÉñÜ~ìëí=~áê=Ñêçã=åìÅäÉ~ê=éçïÉê=
éä~åíë==áå=íÜÉ=óÉ~êë=Ñêçã=NVVP=íç=OMMPF

GF nìÉääÉW=^íçãïáêíëÅÜ~Ñí=

q~ÄÉääÉ=NKOJR ^ÄäÉáíìåÖ=ê~Çáç~âíáîÉê=píçÑÑÉ=ãáí=ÇÉê=cçêíäìÑí=~ìë=cçêëÅÜìåÖëòÉåíêÉå=áã=g~Üê=OMMP
EaáëÅÜ~êÖÉë=çÑ=ê~Çáç~ÅíáîÉ=ëìÄëí~åÅÉë=ïáíÜ=ÉñÜ~ìëí=~áê=Ñêçã=êÉëÉ~êÅÜ=ÅÉåíêÉë=áå=íÜÉ=
óÉ~ê=OMMPF

~F= e~äÄïÉêíëòÉáí=[=U=q~ÖÉI=çÜåÉ=gçÇJNPNI=ÉáåëÅÜäáÉ≈äáÅÜ=píêçåíáìã=ìåÇ=^äéÜ~ëíê~ÜäÉê

ÄF= Ç~îçå=^äéÜ~ëíê~ÜäÉêW=NIQ=bMR=_è====

ååW=åáÅÜí=å~ÅÜÖÉïáÉëÉå=E^âíáîáí®íë~ÄäÉáíìåÖ=ìåíÉê=k~ÅÜïÉáëÖêÉåòÉF

J== jÉëëìåÖL^åÖ~ÄÉ=åáÅÜí=ÉêÑçêÇÉêäáÅÜ

g~Üê ^âíáîáí®í=áå=_è _êìííçëíêçãÉêòÉìÖìåÖ

bÇÉäÖ~ëÉ gçÇJNPN ^ÉêçëçäÉ =áå=jt~

NVVP OIU=bNP PIV=bMU PIN=bMU NTROS

NVVQ QIO=bNP UIM=bMU OIS=bMU NTORS

NVVR VIU=bNP RIR=bMU RIO=bMU NTRVS

NVVS SIO=bNP PIQ=bMU PIS=bMU NUQRV

NVVT PIU=bNP PIM=bMU PIT=bMU NVQRN

NVVU OIT=bNP NIU=bMU OIT=bMU NUQSM

NVVV NIV=bNP OIR=bMU NIQ=bMU NVPTQ

OMMM OIS=bNP OIO=bMU NIN=bMU NVPTN

OMMN NIR=bNP OIU=bMU TIQ=bMT NVRRO

OMMO NIU=bNP PIP=bMU RIT=bMT NUUNS

OMMP NIQ=bNP NIQ=bMU SIO=bMT NUUQTG

cçêëÅÜìåÖëòÉåíêìã ^âíáîáí®í=áå=_è

bÇÉäÖ~ëÉ pÅÜïÉÄëíçÑÑÉ=~F gçÇJNPN gçÇJNOV
hçÜäÉåJ
ëíçÑÑ=NQ

qêáíáìã

cçêëÅÜìåÖëòÉåíêìã=h~êäëêìÜÉ=
EÉáåëÅÜäáÉ≈äáÅÜ=
táÉÇÉê~ìÑ~êÄÉáíìåÖë~åä~ÖÉF

NIU=bNO OIV=bMS=ÄF TIM=bMS OIT=bMS OIS=bNM VIM=bNN

cçêëÅÜìåÖëòÉåíêìã=gΩäáÅÜ=====
EÉáåëÅÜäáÉ≈äáÅÜ=
sÉêëìÅÜëêÉ~âíçê=^soF

RIPbNN NIT=bMT UIV=bMT J QIQ=bNN OIV=bNO

cçêëÅÜìåÖëòÉåíêìã=oçëëÉåÇçêÑ=== NIP=bNM OIQ=bMS åå åå QIT=bMV VIR=bMV

dhppJcçêëÅÜìåÖëòÉåíêìã=
dÉÉëíÜ~ÅÜí VIN=bNN PIU=bMQ NIP=bMR J SIO=bMU VIU=bNM

e~ÜåJjÉáíåÉêJfåëíáíìí=_Éêäáå
EÉáåëÅÜäáÉ≈äáÅÜ=wÉåíê~äëíÉääÉ=
ÑΩê=ê~Çáç~âíáîÉ=^ÄÑ®ääÉF

RIS=bNN PIO=bMP UIU=bMR J OIN=bMV VIM=bNM



J=NQU=J ^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk

q~ÄÉääÉ=NKOJS ^ÄäÉáíìåÖ=ê~Çáç~âíáîÉê=píçÑÑÉ=ãáí=ÇÉê=cçêíäìÑí=~ìë=cçêëÅÜìåÖëêÉ~âíçêÉå=áã=g~Üê=OMMP=
EaáëÅÜ~êÖÉë=çÑ=ê~Çáç~ÅíáîÉ=ëìÄëí~åÅÉë=ïáíÜ=ÉñÜ~ìëí=~áê=Ñêçã=êÉëÉ~êÅÜ=êÉ~Åíçêë=áå=íÜÉ=
óÉ~ê=OMMP

aáÉ=g~ÜêÉë~ÄäÉáíìåÖÉå=îçå=cogNI=cogOI=ocoI=codNI=codO=ìåÇ=_bo=ff=ëáåÇ=áå=ÇÉå=^ÄäÉáíìåÖÉå=ÇÉê=cçêJ
ëÅÜìåÖëòÉåíêÉå=h~êäëêìÜÉI=gΩäáÅÜI=oçëëÉåÇçêÑI=dÉÉëíÜ~ÅÜí=ìåÇ=ÇÉë=e~ÜåJjÉáíåÉêJfåëíáíìíë=_Éêäáå=ÉåíÜ~äíÉå=Eq~ÄÉäJ
äÉ=NKOJRFK=aÉê=cçêëÅÜìåÖëêÉ~âíçê=_ê~ìåëÅÜïÉáÖ=ïìêÇÉ=båÇÉ=NVVR=ÉåÇÖΩäíáÖ=~ÄÖÉëÅÜ~äíÉíI=ÇÉê=cçêëÅÜìåÖëêÉ~âíçê=
eÉáÇÉäÄÉêÖ=båÇÉ=kçîÉãÄÉê=NVVV=ìåÇ=ÇÉê=cçêëÅÜìåÖëêÉ~âíçê=d~êÅÜáåÖ=Ecoj=fF=áã=gìåá=OMMMK

q~ÄÉääÉ=NKOJT ^ÄäÉáíìåÖ=ê~Çáç~âíáîÉê=píçÑÑÉ=ãáí=ÇÉê=cçêíäìÑí=~ìë=ÇÉã=båÇä~ÖÉê=jçêëäÉÄÉå=áã=g~Üê=OMMP
EaáëÅÜ~êÖÉë=çÑ=ê~Çáç~ÅíáîÉ=ëìÄëí~åÅÉë=ïáíÜ=ÉñÜ~ìëí=~áê=Ñêçã=íÜÉ=jçêëäÉÄÉå=Ñáå~ä=Çáëéçë~ä=
Ñ~Åáäáíó=áå=íÜÉ=óÉ~ê=OMMPF

q~ÄÉääÉ=NKOJU ^ÄäÉáíìåÖ=ê~Çáç~âíáîÉê=píçÑÑÉ=E�J^âíáîáí®íF=ãáí=ÇÉê=cçêíäìÑí=~ìë=hÉêåÄêÉååëíçÑÑ=îÉê~êÄÉáJ
íÉåÇÉå=_ÉíêáÉÄÉå=áã=g~Üê=OMMP
EaáëÅÜ~êÖÉë=çÑ=ê~Çáç~ÅíáîÉ=ëìÄëí~åÅÉë=J=�J~ÅíáîáíóF=ïáíÜ=ÉñÜ~ìëí=~áê=Ñêçã=éêçÅÉëëáåÖ=Ñ~ÅáäJ
áíáÉë=Ñçê=åìÅäÉ~ê=ÑìÉäë=áå=íÜÉ=óÉ~ê=OMMPF

cçêëÅÜìåÖëêÉ~âíçê bÇÉäÖ~ëÉ pÅÜïÉÄëíçÑÑÉ gçÇJNPN hçÜäÉåëíçÑÑJNQ qêáíáìã
^âíáîáí®í=áå=_è

_ê~ìåëÅÜïÉáÖ åå OIV=bMQ åå NIO=bMU VIS=bMT
d~êÅÜáåÖ åå åå åå PIS=bMT RIP=bMV
eÉáÇÉäÄÉêÖ åå QIN=bMP NIU=bMR J OIS=bMS
j~áåò NIN=bNN åå åå J QIR=bMS

- jÉëëìåÖ=L=^åÖ~ÄÉ=åáÅÜí=ÉêÑçêÇÉêäáÅÜ
åå åáÅÜí=å~ÅÜÖÉïáÉëÉå

kìâäáÇ ^âíáîáí®í=áå=_è

qêáíáìã PIQM=bNM
hçÜäÉåëíçÑÑJNQ UIOM=bMU
ä~åÖäÉÄáÖÉ=^ÉêçëçäÉ NIRM=bMS
o~ÇçåJcçäÖÉéêçÇìâíÉ UITM=bMV

_ÉíêáÉÄ ^âíáîáí®í=áå=_è

krhbj=dãÄe=Ee~å~ìF=GF QIN=bMR

pfbjbkp=^d=_êÉååÉäÉãÉåíÉïÉêâ=e~å~ì

==_ÉíêáÉÄëíÉáä=jluJsÉê~êÄÉáíìåÖ=GF YQIO=bMP

==_ÉíêáÉÄëíÉáä=rê~åJsÉê~êÄÉáíìåÖ=GF YNIN=bMR

^kc=dãÄe=EiáåÖÉåF YNIQ=bMQ

robk`l=a=Edêçå~ìF RIQ=bMQ

===GF=_êÉååÉäÉãÉåíÉéêçÇìâíáçå=ÉáåÖÉëíÉääí



^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk J=NQV=J

1.3 Ableitung radioaktiver Stoffe mit dem Abwasser aus kerntechnischen Anlagen
(Discharges of radioactive substances with waste water from nuclear facilities)

_É~êÄÉáíÉí=îçã=_ìåÇÉë~ãí=ÑΩê=píê~ÜäÉåëÅÜìíòI=c~ÅÜÄÉêÉáÅÜ=píê~ÜäÉåëÅÜìíò=ìåÇ=rãïÉäíI=_Éêäáå

få=ÇÉå=q~ÄÉääÉå=NKPJN=Äáë=NKPJP=ëáåÇ=ÇáÉ=îçå=ÇÉå=hÉêåâê~ÑíïÉêâÉåI=cçêëÅÜìåÖëòÉåíêÉå=ìåÇ=hÉêåÄêÉååëíçÑÑ=îÉê~êJ
ÄÉáíÉåÇÉå=_ÉíêáÉÄÉå=áå=ÇÉê=_ìåÇÉëêÉéìÄäáâ=aÉìíëÅÜä~åÇ=áã=g~Üê=OMMP=ãáí=ÇÉã=^Äï~ëëÉê=~ÄÖÉÖÉÄÉåÉå=ê~ÇáçJ
~âíáîÉå=píçÑÑÉ=òìë~ããÉåÖÉëíÉääíK=^ìë=ÇÉã=hçåíêçääÄÉêÉáÅÜ=ÇÉë=båÇä~ÖÉêë=ÑΩê=ê~Çáç~âíáîÉ=^ÄÑ®ääÉ=jçêëäÉÄÉå=
Ebo^jF=ïìêÇÉå=OMMP=áåëÖÉë~ãí==PIT ã3=^Äï~ëëÉê=~ÄÖÉäÉáíÉí=Eq~ÄÉääÉ=NKPJQFK

p®ãíäáÅÜÉ=̂ ÄÖ~ÄÉå=ê~Çáç~âíáîÉê=píçÑÑÉ=ãáí=ÇÉã=̂ Äï~ëëÉê=~ìë=hÉêåâê~ÑíïÉêâÉå=Eq~ÄÉääÉ NKPJNF=äáÉÖÉå=áå=ÇÉê=dê∏J
≈ÉåçêÇåìåÖ=ÇÉê=^ÄÖ~ÄÉå=ÇÉê=sçêà~ÜêÉ=ìåÇ=ìåíÉêëÅÜêÉáíÉå=ÇáÉ=ÉåíëéêÉÅÜÉåÇÉå=dÉåÉÜãáÖìåÖëïÉêíÉ=ÇÉìíäáÅÜK

cΩê=aêìÅâJ=ìåÇ=páÉÇÉï~ëëÉêêÉ~âíçêÉå=ä~ÖÉå=ÇáÉ=áåëÖÉë~ãí=~ÄÖÉÖÉÄÉåÉå=jÉåÖÉå=~å=pé~äíJ=ìåÇ=̂ âíáîáÉêìåÖëéêçJ
ÇìâíÉå=ÄÉá=NIO=d_è=ÄòïK=NIP=d_èK=aáÉ=qêáíáìã~ÄÖ~ÄÉå=ä~ÖÉå=ÑΩê=ÇáÉ=aêìÅâï~ëëÉêêÉ~âíçêÉå=ÄÉá=OMT=q_è=ìåÇ=ÑΩê=
ÇáÉ=páÉÇÉï~ëëÉêêÉ~âíçêÉå=ÄÉá=NMIQ q_èK

aáÉ=^ÄÖ~ÄÉå=ê~Çáç~âíáîÉê=píçÑÑÉ=ãáí=ÇÉã=^Äï~ëëÉê=~ìë=ÇÉå=hÉêåÑçêëÅÜìåÖëòÉåíêÉå=Eq~ÄÉääÉ NKPJOF=ìåÇ=ÇÉå=
hÉêåÄêÉååëíçÑÑ=îÉê~êÄÉáíÉåÇÉå=_ÉíêáÉÄÉå=Eq~ÄÉääÉ=NKPJPF=äáÉÖÉå=ÄÉòΩÖäáÅÜ=ÇÉê=ÉáåòÉäåÉå=o~ÇáçåìâäáÇÖêìééÉå=
ÉÄÉåÑ~ääë=áå=ÇÉê=dê∏≈ÉåçêÇåìåÖ=ÇÉê=^ÄÖ~ÄÉå=ÇÉê=äÉíòíÉå=g~ÜêÉK

q~ÄÉääÉ=NKPJN ^ÄäÉáíìåÖ=ê~Çáç~âíáîÉê=píçÑÑÉ=ãáí=ÇÉã=^Äï~ëëÉê=~ìë=^íçãâê~ÑíïÉêâÉå==áå==aÉìíëÅÜä~åÇ=
áã=g~Üê=OMMP=EpìããÉåïÉêíÉI=qêáíáìã=ìåÇ=^äéÜ~ëíê~ÜäÉêF
EaáëÅÜ~êÖÉë=çÑ=ê~Çáç~ÅíáîÉ=ëìÄëí~åÅÉë=ïáíÜ=ï~ëíÉ=ï~íÉê=Ñçêã=åìÅäÉ~ê=éçïÉê=éä~åíë=áå==
dÉêã~åó=áå=íÜÉ=óÉ~ê=OMMP=J=ëìãã~íáçå=î~äìÉëI=íêáíáìã=~åÇ=~äéÜ~=ëçìêÅÉëF

NF ^åä~ÖÉ=ëíáääÖÉäÉÖí

OF ^åä~ÖÉ=ëÉáí=NVVM=~ì≈Éê=_ÉíêáÉÄ
táêÇ=âÉáå=w~ÜäÉåïÉêí=~åÖÉÖÉÄÉåI=äáÉÖí=ÇáÉ=^âíáîáí®íë~ÄäÉáíìåÖ=ìåíÉêÜ~äÄ=ÇÉê=k~ÅÜïÉáëÖêÉåòÉ

o~ÇáçåìâäáÇ pé~äíJ=ìåÇ=^âíáîáÉêìåÖëJ
éêçÇìâíÉ=~ì≈Éê=qêáíáìã

qêáíáìã �Jpíê~ÜäÉê

^íçãâê~ÑíïÉêâ

páÉÇÉï~ëëÉêêÉ~âíçêÉå
==h~Üä=NF VIPbHMS NIVbHMT SIPbHMQ
==iáåÖÉå=NF NINbHMS NIRbHMU OINbHMQ
==tΩêÖ~ëëÉå=NF QIRbHMT PIQbHNM TIObHMR
==_êìåëÄΩííÉä NIRbHMU OINbHNN
==fë~ê=N NIMbHMU QIPbHNN
==mÜáäáééëÄìêÖ=N PIPbHMU QITbHNN
==hêΩããÉä NIUbHMS QIUbHNN
==dìåÇêÉããáåÖÉå TIMbHMU UIUbHNO
aêìÅâï~ëëÉêêÉ~âíçêÉå
==lÄêáÖÜÉáã SIMbHMT QIVbHNO OIVbHMQ
==pí~ÇÉ NIQbHMS NINbHNP
==_áÄäáë=_äçÅâ=^ NIPbHMU NIRbHNP
==_áÄäáë=_äçÅâ=_ PIRbHMU NIQbHNP
==kÉÅâ~ê=N OIPbHMR NIMbHNP
==råíÉêïÉëÉê OITbHMU NIPbHNP
==dê~ÑÉåêÜÉáåÑÉäÇ PIQbHMT OIObHNP
==dêçÜåÇÉ PIMbHMS OIObHNP
==mÜáäáééëÄìêÖ=O VIPbHMT NIVbHNP
==jΩäÜÉáãJh®êäáÅÜ TIQbHMT VIPbHNM
==_êçâÇçêÑ NIObHMS NIUbHNP
==fë~ê=O NINbHMS OIMbHNP
==bãëä~åÇ NIRbHNP
==kÉÅâ~ê=O NISbHMU OIPbHNP
==dêÉáÑëï~äÇ=_äçÅâ=N=Äáë=R=OF NISbHMU PINbHMV
==oÜÉáåëÄÉêÖ UINbHMS VIUbHMV NISbHMR



J=NRM=J ^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk

q~ÄÉääÉ=NKPJO ^ÄÖ~ÄÉ=ê~Çáç~âíáîÉê=píçÑÑÉ=ãáí=ÇÉã=^Äï~ëëÉê=~ìë=cçêëÅÜìåÖëòÉåíêÉå=
áã=g~Üê=OMMP=
EaáëÅÜ~êÖÉë=çÑ=ê~Çáç~ÅíáîÉ=ëìÄëí~åÅÉë=ïáíÜ=ï~ëíÉ=ï~íÉê=Ñêçã=êÉëÉ~êÅÜ=ÅÉåíêÉë=áå=íÜÉ=
óÉ~ê=OMMPF

NF îçêã~äë=wÑh=oçëëÉåÇçêÑ

táêÇ=âÉáå=w~ÜäÉåïÉêí=~åÖÉÖÉÄÉåI=äáÉÖí=ÇáÉ=^âíáîáí®íë~ÄÖ~ÄÉ=ìåíÉêÜ~äÄ=ÇÉê=k~ÅÜïÉáëÖêÉåòÉ

q~ÄÉääÉ=NKPJP ^ÄäÉáíìåÖÉå=ê~Çáç~âíáîÉê=píçÑÑÉ=E�J^âíáîáí®íF=ãáí=ÇÉã=^Äï~ëëÉê=~ìë=hÉêåÄêÉååëíçÑÑ=îÉêJ
~êÄÉáíÉåÇÉå=_ÉíêáÉÄÉå=áã=g~Üê=OMMP=
EaáëÅÜ~êÖÉë=çÑ=ê~Çáç~ÅíáîÉ=ëìÄëí~åÅÉë=J=~äéÜ~=~Åíáîáíó=J=ïáíÜ=ï~ëíÉ=ï~íÉê=Ñêçã=åìÅäÉ~ê=
ÑìÉä=éêçÇìÅíáçå=éä~åíë=áå=íÜÉ=óÉ~ê=OMMP

1) _êÉååÉäÉãÉåíÉéêçÇìâíáçå=ÉáåÖÉëíÉääí

táêÇ=âÉáå=w~ÜäÉåïÉêí=~åÖÉÖÉÄÉåI=äáÉÖí=ÇáÉ=^âíáîáí®íë~ÄÖ~ÄÉ=ìåíÉêÜ~äÄ=ÇÉê=k~ÅÜïÉáëÖêÉåòÉ

q~ÄÉääÉ=NKPJQ ^ÄäÉáíìåÖÉå=ê~Çáç~âíáîÉê=píçÑÑÉ=ãáí=ÇÉã=̂ Äï~ëëÉê=~ìë=ÇÉã=båÇä~ÖÉê=jçêëäÉÄÉå=áã=g~Üê=
OMMP=
EaáëÅÜ~êÖÉë=çÑ=ê~Çáç~ÅíáîÉ=ëìÄëí~åÅÉë=ïáíÜ=ï~ëíÉ=ï~íÉê=Ñêçã=íÜÉ=Ñáå~ä=êÉéçëáíçêó=jçêëäÉJ
ÄÉå=áå=íÜÉ=óÉ~ê=OMMPF

cçêëÅÜìåÖëòÉåíêìã pé~äíJ=ìåÇ=^âíáîáÉêìåÖëJ
éêçÇìâíÉ=E~ì≈Éê=qêáíáìãF

qêáíáìã �Jpíê~ÜäÉê

h~êäëêìÜÉ=EÉáåëÅÜäáÉ≈äáÅÜ

táÉÇÉê~ìÑÄÉêÉáíìåÖë~åä~ÖÉF

OIPbHMT QIPbHNN

gΩäáÅÜ NIObHMU UIMbHNN

dhpp=dÉÉëíÜ~ÅÜí QINbHMT OIMbHMU NITbHMQ

ejf=_Éêäáå NIObHMS NIQbHMV

coj=d~êÅÜáåÖ NIObHMR UIQbHMU

cowLshq^=oçëëÉåÇçêÑ=NF NITbHMS OINbHNM RIObHMR

_ÉíêáÉÄ �Jpíê~ÜäÉê

krhbj=dãÄe PIObHMT

pfbjbkp=^d

_êÉååÉäÉãÉåíïÉêâ=e~å~ì

_ÉíêáÉÄëíÉáä=jluJsÉê~êÄÉáíìåÖNF

_ÉíêáÉÄëíÉáä=rê~åJsÉê~êÄÉáíìåÖ=NF QISbHMS

^kc=dãÄe=EiáåÖÉåF

robk`l=Edêçå~ìF NIRbHMQ

o~ÇáçåìâäáÇ g~ÜêÉë~âíáîáí®íë~ÄÖ~ÄÉ=E_èF

qêáíáìã SIP=bHMQ
kìâäáÇÖÉãáëÅÜ=E~ì≈Éê=qêáíáìãF NIO=bHMO
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1.4 Überwachung der Umweltmedien in der Umgebung kerntechnischer Anlagen
(Monitoring of environmental media from the surroundings of nuclear facilities)

1.4.1 Luft und Niederschlag

(Air and prepicipation)

_É~êÄÉáíÉí=îçã=_ìåÇÉë~ãí=ÑΩê=píê~ÜäÉåëÅÜìíòI=c~ÅÜÄÉêÉáÅÜ=píê~ÜäÉåëÅÜìíò=ìåÇ=rãïÉäíI=cêÉáÄìêÖI=ìåÇ=
ÇÉã=aÉìíëÅÜÉå=tÉííÉêÇáÉåëíI=lÑÑÉåÄ~ÅÜ=~ã=j~áå

dÉã®≈=ÇÉê=obf=EoáÅÜíäáåáÉ=òìê=bãáëëáçåëJ=ìåÇ=fããáëëáçåëΩÄÉêï~ÅÜìåÖ=âÉêåíÉÅÜåáëÅÜÉê=^åä~ÖÉåF=ëáåÇ=ÇáÉ=^âíáJ
îáí®íëâçåòÉåíê~íáçåÉå=îçå=Ö~ëÑ∏êãáÖÉã=fçÇJNPN=ìåÇ=îçå=ëÅÜïÉÄëíçÑÑÖÉÄìåÇÉåÉå=o~ÇáçåìâäáÇÉå=Ö~ãã~ëéÉâJ
íêçãÉíêáëÅÜ=òì=ÉêãáííÉäåK=aáÉ=ÖÉÑçêÇÉêíÉå=k~ÅÜïÉáëÖêÉåòÉå=äáÉÖÉå=ÑΩê=fJNPN=ÄÉá=O ã_èLã3=ìåÇ=ÑΩê=`çJSM=ÄÉá=
MIQ ã_èLã3K

aáÉ=̂ âíáîáí®íëâçåòÉåíê~íáçåÉå=ÇÉë=Ö~ëÑ∏êãáÖÉå=gçÇJNPN=Ü~ÄÉå=ëáÅÜ=ãáí=ÇÉå=àÉïÉáäë=ÉêêÉáÅÜíÉå=k~ÅÜïÉáëÖêÉåòÉå=
ÖÉÖÉåΩÄÉê=ÇÉã=sçêà~Üê=åáÅÜí=îÉê®åÇÉêíK=iÉÇáÖäáÅÜ=~å=ÉáåÉê=jÉëëëíÉääÉ=ÇÉë=cçêëÅÜìåÖëòÉåíêìãë=gΩäáÅÜ=âçååíÉ=
ïáÉ=áå=ÇÉå=îçê~åÖÉÖ~åÖÉåÉå=g~ÜêÉå=fJNPN=å~ÅÜÖÉïáÉëÉå=ïÉêÇÉå=EîÖäK=q~ÄÉääÉ NKQKNJNFK=^äë=rêëéêìåÖ=ÇÉê=^âíáîáJ
í®í=ïÉêÇÉå=fJNPNJ^ééäáâ~íáçåÉå=áã=fåëíáíìí=ÑΩê=jÉÇáòáå=~åÖÉåçããÉåK

_ÉòìÖëåìâäáÇ=ÑΩê=ÇáÉ=§ÄÉêï~ÅÜìåÖ=ÇÉê=^âíáîáí®íëâçåòÉåíê~íáçå=ÇÉê=iìÑí=áëí=`çÄ~äíJSMK=aáÉ=^âíáîáí®íëâçåòÉåíê~J
íáçåÉå=ÑΩê=̀ çJSM=ä~ÖÉå=OMMP=~å=~ääÉå=jÉëëëíÉääÉå=ìåíÉêÜ~äÄ=ÇÉê=àÉïÉáäë=ÉêêÉáÅÜíÉå=k~ÅÜïÉáëÖêÉåòÉå=EîÖäK=q~ÄÉääÉ=
NKQKNJOFK

aáÉ=sÉê®åÇÉêìåÖÉå=ÇÉê=g~ÜêÉëãáííÉäïÉêíÉ=ÇÉê=�JaçëáëäÉáëíìåÖ=Eq~ÄÉääÉ=OKQKNJPF=ëáåÇ=áã=sÉêÖäÉáÅÜ=òìã=sçêà~Üê=
áã=^ääÖÉãÉáåÉå=ÖÉêáåÖ=ìåÇ=ÉåíëéêÉÅÜÉå=ÇÉå=å~íΩêäáÅÜÉå=pÅÜï~åâìåÖÉåK=

q~ÄÉääÉ=NKQKNJN g~ÜêÉëãáííÉäïÉêíÉ=ÇÉê=^âíáîáí®íëâçåòÉåíê~íáçåÉå=ÇÉë=Ö~ëÑ∏êãáÖÉå=gçÇJNPN
E^ååì~ä=ãÉ~å=î~äìÉë=Ñçê=~Åíáîáíó=ÅçåÅÉåíê~íáçåë=çÑ=Ö~ëÉçìë=áçÇáåÉJNPNF
Eáå=jáääáÄÉÅèìÉêÉä=éêç=hìÄáâãÉíÉêI=jÉëëïÉêíÉ=ÇÉê=_ÉíêÉáÄÉêF

k w~Üä=ÇÉê=jÉëëëí~íáçåÉå
J âÉáåÉ=jÉëëïÉêíÉ
x=z=á ìåîçääëí®åÇáÖÉ=jÉëëêÉáÜÉX=ãáí=á=Z=^åò~Üä=ÇÉê=jçå~íÉ==
G jÉëëìåÖÉå=ÉáåÖÉëíÉääí
GG= g~ÜêÉëïÉêí=îçå=ÉáåÉê=jÉëëëíÉääÉI=ÇáÉ=tÉêíÉ=ÇÉê=~åÇÉêÉå=jÉëëëíÉääÉå=ä~ÖÉå=ìåíÉêÜ~äÄ=ÇÉê=k~ÅÜïÉáëÖêÉåòÉ
Ç==== òÉáíïÉáëÉê=aÉÑÉâí=ÄÉá=mêçÄÉå~ÜãÉLjÉëëìåÖ

mêçÄÉå~ÜãÉëíÉääÉ k NVVS NVVT NVVU NVVV OMMM OMMN OMMO OMMP
ã_èLã

P

ejf=_Éêäáå O YMIOO Y=MIOM YMIOV YMIPN YMIO YMIPN YMIPO xYMIOOzS

hht=_êìåëÄΩííÉä O YMIOS Y=MIOO J =J xYMIOzV YMIO YMINR xYMIONzP

hht=_êçâÇçêÑ O YMIRQ Y=MIRR J =J YMIRQ YMIQP YMIQM xYMIPRzP

hht=hêΩããÉä P YMIQM Y=MIQM J =J YMIPS YMIPS YMIPV xYMIPUzP

dhpp=dÉÉëíÜ~ÅÜí N YMIOQ Y=MIRM J =J xYMIQPzS YMIQR YMIQP xYMIOQzP

hht=pí~ÇÉ N YMIRP Y=MIQO xYMIPUzV YMIPT J J J xYMIQRzS

hht=råíÉêïÉëÉê O xYOIMzV Y=OIMM xYOIMMzV YOIMM YOIMM xYOIMMzSIÇ YOIM YOIM
hht=dêçÜåÇÉ P YMIQP Y=MIQR YMIQQ YMIQT xYMISVzV YMISR YMIRU
hht=bãëä~åÇ O YMIQP Y=MIPP YMIPN YMIPT xYMIPNzV YMIPO YMIPO
hht=tΩêÖ~ëëÉå P G G G G G G G G
hc^=gΩäáÅÜ P MISPGG MIPP=GG MISPGG MIORGG MITSGG MITOGG MISUGG NIOGG
qeqo=e~ããJrÉåíêçé O G G G G G G G G
hht=_áÄäáë O YMIRQ Y=MIRT YMIRM YMIRT xYMISRzV xYMITSzV J xYMITQzV

hht=mÜáäáééëÄìêÖ Q YMISU Y=MISR YMISO YMISM YMISO YMISQ xYMIRP=zV= YMIRP
hht=lÄêáÖÜÉáã P YMIUM Y=MITU YMIUM YMITV YMIUR YMIUS YMIUO YMISQ
hht=kÉÅâ~êïÉëíÜÉáã O YMITT Y=MITO YMISU YMISQ YMISM YMIRV x=YMISNz=V =YMIS
hÑh=h~êäëêìÜÉ J =J =J =J =J J J J J
hhf=káÉÇÉê~áÅÜÄ~ÅÜ P YMIPR Y=MIPS YMIPN J J J J J
hhd=dê~ÑÉåêÜÉáåÑÉäÇ P YMIQU Y=MIQV YMIQO J J J J J
ho_=dìåÇêÉããáåÖÉå=ff P YMIQQ Y=MIPO YMIPO J J J J J
hht=dêÉáÑëï~äÇ O YMINQ Y=MINM YMIMU YMIMT YMIOT xYMITSzG G G
shq^=oçëëÉåÇçêÑ N YMINQ Y=MIMS YMIMS YMIMS YMIN xYMIMSzV YMIMU YMIMS
hho=oÜÉáåëÄÉêÖ J J J J =J J J J J
hht=jΩäÜÉáãJh®êäáÅÜ O J Y=MIQM YMIPS YMINU G G G GJ
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q~ÄÉääÉ=NKQKNJO g~ÜêÉëãáííÉäïÉêíÉ=ÇÉê=^âíáîáí®íëâçåòÉåíê~íáçåÉå=îçå=`çJSM
E^ååì~ä=ãÉ~å=î~äìÉë=Ñçê=~Åíáîáíó=ÅçåÅÉåíê~íáçåë=çÑ=`çJSMF
Eáå=jáääáÄÉÅèìÉêÉä=éêç=hìÄáâãÉíÉêI=jÉëëïÉêíÉ=ÇÉê=_ÉíêÉáÄÉêF

J==W=== âÉáåÉ=jÉëëïÉêíÉ
@==W== j~ñáã~äÉ=k~ÅÜïÉáëÖêÉåòÉ=~ìë=ÇÉå=Q=nì~êí~äëÄÉêáÅÜíÉå
x=záW= ìåîçääëí®åÇáÖÉ=jÉëëêÉáÜÉ=EáW=^åò~Üä=ÇÉê=jçå~íÉF
Ç=W== òÉáíïÉáëÉê=aÉÑÉâí=ÄÉá=mêçÄÉå~ÜãÉLjÉëëìåÖ
k==W w~Üä=ÇÉê=jÉëëëí~íáçåÉå
G=W= jÉëëìåÖÉå=ÉáåÖÉëíÉääí

mêçÄÉå~ÜãÉëíÉääÉ k NVVS NVVT NVVU NVVV OMMM OMMN OMMO OMMP

ã_èLã
P

ejf=_Éêäáå O YMIMNS YMIMO YMIMNP YMIMNS YMIMU YMIMO YMIMO xYMIMOzP

hht=_êìåëÄΩííÉä O YMIMO YMINM J =J xYMIMSzS YMIMS YMIMS xYMIMSzP

hht=_êçâÇçêÑ O YMIOQ YMIOP J =J xMINVzS YMINV YMINV xYMINSzP

hht=hêΩããÉä P YMIMS YMIMU J =J xYMIMUzS YMIMT YMIMT xYMIMTzP

dhpp=dÉÉëíÜ~ÅÜí N YMIMS YMINS J =J xYMINVzS YMINU YMINQ xYMIMPzP

hht=pí~ÇÉ N YMIOT YMIOR xYMIOOzV YMION J J J xYMIOUzS

hht=råíÉêïÉëÉê O xYMIQzV YMIQM xYMIQzV YMIQM YMIQM xYMIQMzSIÇ YMIQM YMIQM

hht=dêçÜåÇÉ P YMINO YMINP YMINO YMINO J xYMINOzV YMINM YMINN

hht=bãëä~åÇ O YMINT YMINS YMINS YMINU J xYMINUzV YMINU YMINT

hht=tΩêÖ~ëëÉå O YMIPO YMINR YMINM YMINM YMIN YMINM YMINM YMINM

hc^=gΩäáÅÜ P YMIQM YMIQM YMIQM YMIQM YMIQM YMIQM YMIQM xYMIQMzP

qeqo=e~ããJrÉåíêçé O YMIMNQ YMIMMS YMIMQ YMINT YMINN YMIMR J J

hht=_áÄäáë P YMIOR YMIOM YMINU YMINV xYMIONzV xYMIONzV J xYMIOOzV

hht=mÜáäáééëÄìêÖ Q YMIMQS YMIMQ YMIMQ YMIMQ YMIMQ YMIMQ xYMIMQ
záV

YMIMQ

hht=lÄêáÖÜÉáã P YMIMTS YMIMU YMIMU YMIMU YMIMU YMIMU YMIMU YMIMT

hht=kÉÅâ~êïÉëíÜÉáã O YMINR YMINR YMINQ YMINQ YMINQ YMINQ xYMINQ
záV

YMINQ

hÑh=h~êäëêìÜÉ P YMIMNM YMIMMS YMIMMS YMIMMU YMIMN YMIMN xYMIMN
záV

xYMIMNzV

hhf=káÉÇÉê~áÅÜÄ~ÅÜ P YMINV YMINV YMINV J J J J J

hhd=dê~ÑÉåêÜÉáåÑÉäÇ P YMIMV YMINM YMIMV J J J J J

ho_=dìåÇêÉããáåÖÉå
ff

P YMIOR YMINU YMIOM J J J J J

hht=dêÉáÑëï~äÇ O YMIMS YMIMT@ YMIMT@ YMINP YMINR xYMIPTzG YMIPT xYMIMPzV

shq^=oçëëÉåÇçêÑ P YMIMS YMIMO YMIMO YMIMO YMIMO xYMIMOzV YMIMO YMIMO

hho=oÜÉáåëÄÉêÖ O YMINN YMINN YMINN YMINQ YMINM YMIMV YMINM YMINM

hht=jΩäÜÉáãJh®êäáÅÜ O J YMIPM YMIOV YMINU YMINS MINR YMIOM YMIOM
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q~ÄÉääÉ=NKQKNJP rãÖÉÄìåÖëëíê~ÜäìåÖ=ÄÉá=^íçãâê~ÑíïÉêâÉå=ìåÇ=cçêëÅÜìåÖëêÉ~âíçêÉå
E^ãÄáÉåí=ê~Çá~íáçå=Ñêçã=åìÅäÉ~ê=éçïÉê=éä~åíë=~åÇ=êÉëÉ~êÅÜ=êÉ~ÅíçêëF
E�JaçëáëäÉáëíìåÖ=áå=åpî=éêç=píìåÇÉI=jÉëëïÉêíÉ=ÇÉê=_ÉíêÉáÄÉêF

J=W âÉáåÉ=jÉëëïÉêíÉ
ñ=W bêë~íòïÉêí=pçåÇÉ=ki£=ìåïÉáí=ÇÉÑÉâíÉê=pçåÇÉ
ó=W bêë~íòïÉêí=pçåÇÉ=ki£=ìåïÉáí=~ÄÖÉÄ~ìíÉê=pçåÇÉ
G=W= jÉëëìåÖÉå=ÉáåÖÉëíÉääí
GG=W kÉííçJd~ãã~ÇçëáëäÉáëíìåÖ=âΩåëíäáÅÜ
x=zá=W ìåîçääëí®åÇáÖÉ=jÉëëêÉáÜÉ=EáW=^åò~Üä=ÇÉê=jçå~íÉF
~W íÉáäïÉáëÉ=§ÄÉêï~ÅÜìåÖ=ÇìêÅÜ=ìå~ÄÜ®åÖáÖÉ=p~ÅÜîÉêëí®åÇáÖÉ
ÄW òÉáíïÉáëÉ=jÉëëìåÖ=ãáí=ìåÖÉÉáÅÜíÉã=iÉáÜÖÉê®í
kW= w~Üä=ÇÉê=jÉëëëí~íáçåÉå
jqW ^ìëí~ìëÅÜ=ÇÉë=jÉëëëóëíÉãë

káÉÇÉêëÅÜä~Ö

dÉã®≈=ÇÉê=obf=EoáÅÜíäáåáÉ=òìê=bãáëëáçåëJ=ìåÇ=fããáëëáçåëΩÄÉêï~ÅÜìåÖ=âÉêåíÉÅÜåáëÅÜÉê=^åä~ÖÉåF=áëí=ÇáÉ=^âíáîáJ
í®íëâçåòÉåíê~íáçå=ÇÉë=káÉÇÉêëÅÜä~Öë=Ö~ãã~ëéÉâíêçãÉíêáëÅÜ=òì=ÉêãáííÉäåK=^ìë=ÇÉå=^âíáîáí®íëâçåòÉåíê~íáçåÉå=
ìåÇ=ÇÉê=káÉÇÉêëÅÜä~ÖëãÉåÖÉ=ïáêÇ=ÇáÉ=aÉéçëáíáçå=ÄÉêÉÅÜåÉíK=^ìë=ÇÉå=jçå~íëÇÉéçëáíáçåÉå=áå=_ÉÅèìÉêÉä=éêç=
nì~Çê~íãÉíÉê=ïÉêÇÉå=g~ÜêÉëãáííÉäïÉêíÉ=ÖÉÄáäÇÉí=ìåÇ=ÄÉêáÅÜíÉíK=_ÉòìÖëåìâäáÇ=áëí=`çÄ~äíJSMK

^äë=k~ÅÜïÉáëÖêÉåòÉ=ÑΩê=ÇáÉ=hçåòÉåíê~íáçåëãÉëëìåÖ=ÄÉòçÖÉå=~ìÑ=`çJSM=ïÉêÇÉå=MIMR=_èLä=ÖÉÑçêÇÉêíK=aáÉ=káÉÇÉêJ
ëÅÜä~ÖëãÉåÖÉ=éêç=jçå~í=äáÉÖí=áã=aìêÅÜëÅÜåáíí=àÉ=å~ÅÜ=g~ÜêÉëòÉáí=òïáëÅÜÉå=NM=ìåÇ=NMM=iáíÉê=éêç=nì~Çê~íãÉíÉê=
ìåÇ=jçå~íK=bë=ïìêÇÉ=âÉáå=ÉêÜ∏ÜíÉê=jÉëëïÉêí=ÑÉëíÖÉëíÉääíK=

mêçÄÉå~ÜãÉëíÉääÉ k NVVS NVVT NVVU NVVV OMMM OMMN OMMO OMMP

åpîLÜ

ejf=_Éêäáå O TV TO TP TM TN TN TN xTMzS

hht=_êìåëÄΩííÉä O xVMzV TO TR TU TR UR xUPzS J

hht=_êçâÇçêÑ O SO SO SM SN SN SM xSMzP J

hht=hêΩããÉä P xSUzV SP TN SU RP RS xRVzS J

dhpp=dÉÉëíÜ~ÅÜí N UM UQ xUMzV UQ UQ UQ UQ VOÄ

hht=pí~ÇÉ N NVS SMñ xRMzV xURzNN xTTzV xSMzS=ó

hht=råíÉêïÉëÉê O xRQzV VM xVMzV UP UT xVMzS VM UV

hht=dêçÜåÇÉ P UU UU UR UR xUUzV UQ US

hht=bãëä~åÇ O TP SS SS SS xSRzV SR SR

hht=tΩêÖ~ëëÉå P NMQ G G G G G G G

hc^=gΩäáÅÜ NO RV RR SQ SQ SN RV RU RT

qeqo=e~ããJrÉåíêçé O VO VO VM VM UV UU UT US

hht=_áÄäáë P VP UR UU UU xUUzV xVMzV J xVPzV

hht=mÜáäáééëÄìêÖ Q NNO NMV NMR NMR NMR NMM xVUzV xNMMzV

hht=lÄêáÖÜÉáã O TU TR TP TO TM TM UOjq NMR

hht=kÉÅâ~êïÉëíÜÉáã O RU SN RU RS RS RS xRRzV xRRzV

hÑh=h~êäëêìÜÉ S VS UR UQ UQ UO UO xUNzV xUMzP

hhf=káÉÇÉê~áÅÜÄ~ÅÜ=~ P UM SU ST J J J J J

hhd=dê~ÑÉåêÜÉáåÑÉäÇ=~ P NNU VT NMV J J J J J

ho_=dìåÇêÉããáåÖÉå=ff=~ P UV TV TT J J J J J

hht=dêÉáÑëï~äÇ OM RQ=J=UN TM TO TN TN TT UN UM

shq^=oçëëÉåÇçêÑ P NNP NNM NNM NNO NMS xNMVzV NNO xNNNzS

hho=oÜÉáåëÄÉêÖ Q NNM NMR NMN NMM VV VV VU VU

hht=jΩäÜÉáãJh®êäáÅÜ O NNM NNQ NNP NNT



J=NRQ=J^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk

1.4.2 Boden, Bewuchs und Milch
(Soil, vegetation and milk)

_É~êÄÉáíÉí=îçã=fåëíáíìí=ÑΩê=`ÜÉãáÉ=ìåÇ=qÉÅÜåçäçÖáÉ=ÇÉê=jáäÅÜ=ÇÉê=_ìåÇÉëÑçêëÅÜìåÖë~åëí~äí=ÑΩê=bêå®ÜJ
êìåÖ=ìåÇ=iÉÄÉåëãáííÉäI=háÉä

eáåëáÅÜíäáÅÜ=ÇÉê=ê~Çáç∏âçäçÖáëÅÜÉå=páíì~íáçå=áå=ÇÉê=rãÖÉÄìåÖ=âÉêåíÉÅÜåáëÅÜÉê=̂ åä~ÖÉå=ìåÇ=ÇÉå=ÄÉçÄ~ÅÜíÉíÉå=
pÅÜï~åâìåÖÉå=ÇÉê=jÉëëïÉêíÉ=áå=ÇáÉëÉå=_ÉêÉáÅÜÉå=ÖÉäíÉå=ÇáÉ=ÖäÉáÅÜÉå=̂ ìëÑΩÜêìåÖÉåI=ÇáÉ=ÄÉêÉáíë=áå=ÇÉå=h~éáíÉäå=
f=PKO=ìåÇ=f=PKQKO=ÖÉã~ÅÜí=ïìêÇÉåK=^ìÅÜ=áå=ÇÉê=rãÖÉÄìåÖ=âÉêåíÉÅÜåáëÅÜÉê=^åä~ÖÉå=áëí=ÇáÉ=páíì~íáçå=å~ÅÜ=ïáÉ=
îçê=ÇìêÅÜ=ÇáÉ=òìêΩÅâäáÉÖÉåÇÉå=aÉéçëáíáçåÉå=å~ÅÜ=ÇÉå=hÉêåï~ÑÑÉåîÉêëìÅÜÉå=ÇÉê=ëÉÅÜòáÖÉê=g~ÜêÉ=ìåÇ=å~ÅÜ=ÇÉã=
qëÅÜÉêåçÄóäìåÑ~ää=áã=g~ÜêÉ=NVUS=ÖÉéê®ÖíK

aáÉ=bêÖÉÄåáëëÉ=ÇÉê=§ÄÉêï~ÅÜìåÖ=å~ÅÜ=ÇÉê=oáÅÜíäáåáÉ=òìê=bãáëëáçåëJ=ìåÇ=fããáëëáçåëΩÄÉêï~ÅÜìåÖ=âÉêåíÉÅÜåáJ
ëÅÜÉê=^åä~ÖÉå=ëáåÇ=ÑΩê=_çÇÉå=ìåÇ=_ÉïìÅÜë=áå=ÇÉå=q~ÄÉääÉå=NKQKOJN=ìåÇ=NKQKOJOI=ÑΩê=jáäÅÜ=áå=q~ÄÉääÉ=NKQKOJP==òìJ
ë~ããÉåÖÉÑ~ëëíK=aáÉ=îçêäáÉÖÉåÇÉå=jÉëëïÉêíÉ=ä~ëëÉå=áã=sÉêÖäÉáÅÜ=ãáí=~åÇÉêÉå=lêíÉå=áå=ÇÉê=_ìåÇÉëêÉéìÄäáâ=âÉáåÉ=
bêÜ∏ÜìåÖ=ÇÉê=o~Çáç~âíáîáí®í=ÉêâÉååÉåK

q~ÄÉääÉ=NKQKOJN o~Çáç~âíáîáí®í=ÇÉë=_çÇÉåë=áå=ÇÉê=å®ÜÉêÉå=rãÖÉÄìåÖ=âÉêåíÉÅÜåáëÅÜÉê=^åä~ÖÉå
Eo~Çáç~Åíáîáíó=çÑ=íÜÉ=ëçáä=áå=íÜÉ=îáÅáåáíó=çÑ=åìÅäÉ~ê=éçïÉê=éä~åíëF

_ìåÇÉëä~åÇ
hÉêåíÉÅÜåáëÅÜÉ
^åä~ÖÉ

g~Üê ^âíáîáí®í=áå=_èLâÖ=qj

k jáííÉäïÉêí=
E_ÉêÉáÅÜF

k jáííÉäïÉêí=ÇI=ÉF=
E_ÉêÉáÅÜF

_~ÇÉåJtΩêííÉãÄÉêÖ `ëJNPT mìJOPU mìJOPVLOQM

cw=h~êäëêìÜÉ OMMN NN 26,5 T YMIOS YMISR

OMMO NN NRIM= T YMINP= MION

OMMP ~F ~F ~F ~F

pêJVM

OMMN P OIT=

OMMO P MIU=

OMMP ~F

hÉêåâê~ÑíïÉêâ OMMN U NOIT=

lÄêáÖÜÉáã OMMO U NNIQ=

OMMP Q NOIV=ENMIV=J=NRIRF

hÉêåâê~ÑíïÉêâ OMMN U NNIN=

kÉÅâ~êïÉëíÜÉáã OMMO Q NPIP=

OMMP Q UIR=EOIT=J=NRIMF

hÉêåâê~ÑíïÉêâ OMMN U NQIS=

mÜáäáééëÄìêÖ OMMO S NNIP=

OMMP Q NTIU=ENNIM=J=ORIMF

hÉêåâê~ÑíïÉêâ OMMN U PMIR=

_Éòå~ìLiÉáÄëí~Çí OMMO U PMIV=

pÅÜïÉáò OMMP ~F

hÉêåâê~ÑíïÉêâ OMMN Q VIS=

cÉëëÉåÜÉáã OMMO Q NOIO=

cê~åâêÉáÅÜ OMMP ~F



^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbkJ=NRR=J

`ëJNPT pêJVM

qofd^ OMMN O ÄF=NNIVX=NQIM

eÉáÇÉäÄÉêÖ OMMO O ÄF=NVIMX=OMIS

OMMP N NTIP

_~óÉêå

hÉêåâê~ÑíïÉêâ OMMN P NTIM

h~Üä OMMO ~F

OMMP ~F

hÉêåâê~ÑíïÉêâ OMMN NO ROIT

dìåÇêÉããáåÖÉå OMMO ~F

OMMP ~F

hÉêåâê~ÑíïÉêâ OMMN NO SPIV

fë~ê OMMO ~F

OMMP ~F

hÉêåâê~ÑíïÉêâ OMMN NM TIO

dê~ÑÉåêÜÉáåÑÉäÇ OMMO ~F

OMMP ~F

cçêëÅÜìåÖëêÉ~âíçê OMMN P VRIM

jΩåÅÜÉå OMMO ~F

OMMP ~F

mìJOPU mìJOPVLOQM

cê~ã~íçãÉ=^km OMMN Q ORIM O YMIMP MINN

bêä~åÖÉå OMMO ~F ~F ~F ~F

htr OMMP ~F ~F ~F ~F

rJOPR rJOPU ^ãJOQN

OMMN Q MIPQ RIS YMIMS

OMMO ~F ~F ~F ~F

OMMP ~F ~F ~F ~F

mìJOPU mìJOPVLOQM

cê~ã~íçãÉ=^km OMMN N NPIM O YMINS MINR=EkZNF

h~êäëíÉáå OMMO ~F ~F ~F ~F

htr OMMP ~F ~F ~F ~F

rJOPR rJOPU ^ãJOQN

OMMN O YMIOV SIN YMIMR

OMMO ~F ~F ~F ~F

OMMP ~F ~F ~F ~F

dÉë~ãí-�-^âíáîáí®í pêJVM

p_th OMMN ~F

h~êäëíÉáå= OMMO ~F

OMMP ~F

`ëJNPT

_Éêäáå OMMN U NQIO=

cçêëÅÜìåÖëêÉ~âíçê OMMO U NPIQ=

=EcçêíëÉíòìåÖ=q~ÄÉääÉF

_ìåÇÉëä~åÇ
hÉêåíÉÅÜåáëÅÜÉ
^åä~ÖÉ

g~Üê ^âíáîáí®í=áå=_èLâÖ=qj

k jáííÉäïÉêí=
E_ÉêÉáÅÜF

k jáííÉäïÉêí=ÇI=ÉF=
E_ÉêÉáÅÜF



J=NRS=J^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk

_boff OMMP Q NMIO=EUIO=J=NRIMF

_ê~åÇÉåÄìêÖ `ëJNPT pêJVM

hÉêåâê~ÑíïÉêâ OMMN U NMIM=

oÜÉáåëÄÉêÖ OMMO U UIP=

OMMP U UIV=ESIR=J=NPIMF

eÉëëÉå

hÉêåâê~ÑíïÉêâ OMMN NM SIR=

_áÄäáë OMMO NM SIO=

OMMP R VIR=ETIS=J=NMIMF

dÉë~ãí-�-^âíáîáí®í=_èLâÖ=
^ëÅÜÉ

oÉëíJ�J^âíáîáí®í=
_èLâÖ=^ëÅÜÉ

=mìJOPVLOQM=====
_èLâÖ=̂ ëÅÜÉ=======

kìâäÉ~êÄÉíêáÉÄÉ OMMN U UNS= Q YMINR

e~å~ì OMMO Q TVU= N YMIMQT

OMMP ~F ~F ~F

jÉÅâäÉåÄìêÖJsçêéK `ëJNPT rJOPR

hÉêåâê~ÑíïÉêâ OMMN OU NNIO= NU MIV=

dêÉáÑëï~äÇ OMMO PM NMIM= NU NIO=

OMMP OM VIN=ENIQ=J=PUIMF V MIV=EMIQ=J=OIMF

wïáëÅÜÉåä~ÖÉê=kçêÇ OMMN QO QIU=

OMMO QN RIU=

OMMP OP RIR=EMIS=J=ONIMF

káÉÇÉêë~ÅÜëÉå pêJVM

hÉêåâê~ÑíïÉêâ OMMN NQ NOIO= ~F

pí~ÇÉ OMMO NQ VIN= ~F

OMMP NM TIS=ENIQ=J=NUIMF ~F

hÉêåâê~ÑíïÉêâ OMMN NO NUIS= ~F

råíÉêïÉëÉê OMMO NO NUIN= ~F

OMMP NO NTIO=EOIP=J=QMIOF ~F

hÉêåâê~ÑíïÉêâ OMMN NM NUIP= ~F

dêçÜåÇÉ OMMO NM NVIO= ~F

OMMP T NNIV=ETIP=J=OMIMF ~F

hÉêåâê~ÑíïÉêâ OMMN NM NTIM= ~F

bãëä~åÇ OMMO NM NVIN= ~F

OMMP NM NRIU=EUIO=J=ORIMF ~F

wïáëÅÜÉåä~ÖÉê OMMN OS ORIT= Q QIS=

dçêäÉÄÉå OMMO OM OPIS= Q QIN=

OMMP NM QPIP=EUIV=J=TPIMF ~F

mìJOPU=E_èLâÖ qjF mìJOPVLOQM=

OMMN O YMIN O YMIN

OMMO O YMIMU O YMIMU=

OMMP ~F ~F

=EcçêíëÉíòìåÖ=q~ÄÉääÉF

_ìåÇÉëä~åÇ
hÉêåíÉÅÜåáëÅÜÉ
^åä~ÖÉ

g~Üê ^âíáîáí®í=áå=_èLâÖ=qj

k jáííÉäïÉêí=
E_ÉêÉáÅÜF

k jáííÉäïÉêí=ÇI=ÉF=
E_ÉêÉáÅÜF



^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbkJ=NRT=J

`ëJNPT dÉë~ãíJ�J^âíáîáí®í

cjo_ OMMN U OMIU= ~F

_ê~ìåëÅÜïÉáÖ OMMO U NUIQ= ~F

OMMP S ORIR=ESIS=J=ROIMF ~F

pêJVM

pÅÜ~ÅÜí=hçåê~Ç=ff=ÅF OMMN S NUIO= ~F

OMMO U NQIV= ~F

OMMP Q NNIO=ESIU=J=NUIMF ~F

rJOPQ rJOPR rJOPU

^Çî~åÅÉÇ OMMN NO NRIO= O OIT YMIMS OIR

kìÅäÉ~ê=cìÉäë OMMO NO NTIS= O QIU MION RIN

iáåÖÉå OMMP ~F ~F ~F ~F ~F ~F

mìJOPU=E_èLâÖ=qjF mìJOPV

OMMN O YMIMVS O YMIMVR

OMMO O YMIMTQ= O YMIMTQ

OMMP ~F ~F

kçêÇêÜÉáåJtÉëíÑ~äÉå `ëJNPT pêJVM=

hc^=gΩäáÅÜ OMMN NM RIU= S NIO=

OMMO U Y=TIO= S NIQ=

OMMP NM UIU=EQIT=J=NQIVF S NIP=EMIU=J=NIUF

hÉêåâê~ÑíïÉêâ OMMN NT NRIN=

tΩêÖ~ëëÉå OMMO OM NSIP=

OMMP OM NTIT=ERIV=J=RMITF

hÉêåâê~ÑíïÉêâ OMMN U NUIP= ~F

rÉåíêçé OMMO U OQIV= ~F

OMMP U NRIM=ERIR=J=OUIOF ~F

wïáëÅÜÉåä~ÖÉê OMMN R NMIV= R NIT=

^Ü~ìë OMMO R NNIP= R MIS=

OMMP R NRIM=ETIS=J=OPIQF R MIQ=EMIP=J=MISF

rJOPU=qj=

r^d=dêçå~ì OMMN NM YMIO=

OMMO NM YMIP=

OMMP ~F ~F

oÜÉáåä~åÇJmÑ~äò `ëJNPT

hÉêåâê~ÑíïÉêâ OMMN U NSIQ=

jΩäÜÉáãJh®êäáÅÜ OMMO U UIS=

OMMP U UIQ=ENIR=J=NVITF

hÉêåâê~ÑíïÉêâ OMMN ~F ~F

`~ííÉåçã= OMMO ~F ~F

cê~åâêÉáÅÜ OMMP ~F ~F

=EcçêíëÉíòìåÖ=q~ÄÉääÉF

_ìåÇÉëä~åÇ
hÉêåíÉÅÜåáëÅÜÉ
^åä~ÖÉ

g~Üê ^âíáîáí®í=áå=_èLâÖ=qj

k jáííÉäïÉêí=
E_ÉêÉáÅÜF

k jáííÉäïÉêí=ÇI=ÉF=
E_ÉêÉáÅÜF



J=NRU=J^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk

~F a~íÉå=ä~ÖÉå=åáÅÜí=îçê=
ÄF jáííÉäïÉêíÄÉêÉÅÜåìåÖ=åáÅÜí=ëáååîçää
ÅF aÉê=mä~åÑÉëíëíÉääìåÖëÄÉëÅÜäìëë=ÑΩê=Ç~ë=båÇä~ÖÉêéêçàÉâí=hçåê~Ç=äáÉÖí=îçêK=dÉÖÉå=ÇáÉëÉå=_ÉëÅÜäìëë=ïìêÇÉå=ãÉÜêÉêÉ

hä~ÖÉå=ÉáåÖÉêÉáÅÜíK=aáÉ=pÅÜ~ÅÜí~åä~ÖÉ=ÄÉÑáåÇÉí=ëáÅÜ=Äáë=òìê=ÖÉêáÅÜíäáÅÜÉå=båíëÅÜÉáÇìåÖ=áã=lÑÑÉåÜ~äíìåÖëÄÉíêáÉÄ
ÇF tÉáÅÜí=ÇáÉ=^åò~Üä=ÉáåòÉäåÉê=jÉëëìåÖÉå=áå=ÇáÉëÉê=pé~äíÉ=îçã=~åÖÉÖÉÄÉåÉå=k=~ÄI=áëí=ëáÉ=ÖÉíêÉååí=~ìÑÖÉÑΩÜêí=
ÉF= aáÉ=bêÜÉÄìåÖ=ÇÉê=pêJVMJa~íÉå=áëí=åáÅÜí=îçêÖÉÖÉÄÉåK=få=ÉáåòÉäåÉå=i®åÇÉêå=ïáêÇ=pêJVM=àÉÇçÅÜ=òì=§ÄìåÖëòïÉÅâÉå=ÖÉJ

ãÉëëÉå=ìåÇ=îÉê∏ÑÑÉåíäáÅÜí

q~ÄÉääÉ=NKQKOJO o~Çáç~âíáîáí®í=ÇÉë=_ÉïìÅÜëÉë=áå=ÇÉê=å®ÜÉêÉå=rãÖÉÄìåÖ=âÉêåíÉÅÜåáëÅÜÉê=^åä~ÖÉå
Eo~Çáç~Åíáîáíó=çÑ=îÉÖÉí~íáçå=áå=íÜÉ=îáÅáåáíó=çÑ=åìÅäÉ~ê=éçïÉê=éä~åíëF

p~ÅÜëÉå `ëJNPT pêJVM

oçëëÉåÇçêÑ OMMN Q NNIM=

OMMO U NVIU=

OMMP ~F

pêJVM dÉë~ãí-�-
^âíáîáí®í

p~ÅÜëÉåJ^åÜ~äí OMMN U VIN= Q MIQ= SOM=

båÇä~ÖÉê=jçêëäÉÄÉå OMMO U UIS Q MIP= SOM=

OMMP U NMIP=ERIP=J=NTIMF Q MIP=EMIP=J=MIQF SMU=ERSM=J=STMF

pÅÜäÉëïáÖJeçäëíÉáå pêJVM

dhpp OMMN NM NQIQ= O MIR=

dÉÉëíÜ~ÅÜí OMMO R NOIR= N MIQ

OMMP NM NNIQ=ESIM=J=NUIMF O MIP=EMIP=J=MIPF

hÉêåâê~ÑíïÉêâ OMMN U POIU= O ÄF=NIMX=PIR

_êìåëÄΩííÉä OMMO Q OQIT O ÄF=MIVX=PIR

OMMP U OVIU=EONIM=J=QUIOF ~F

hÉêåâê~ÑíïÉêâ OMMN NP UIM= T MIU=

hêΩããÉä OMMO S UIN= P NIN=

OMMP NO TIO=ERIU=J=VIRF S MIU=EMIS=J=NIOF

hÉêåâê~ÑíïÉêâ OMMN NS NUIV= U OIQ=

_êçâÇçêÑ OMMO U NVIP= Q OIP=

OMMP NO OMIP=ENNIV=J=PMIMF U OIN=EMIU=J=PIPF

_ìåÇÉëä~åÇ
âÉêåíÉÅÜåáëÅÜÉ
^åä~ÖÉ

g~Üê ^âíáîáí®í=áå=_èLâÖ=qj

k jáííÉäïÉêí
E_ÉêÉáÅÜF

k jáííÉäïÉêí=ÇF
E_ÉêÉáÅÜF

_~ÇÉåJtΩêííÉãÄK `ëJNPT mìJOPU mìJOPVLOQM

=cw=h~êäëêìÜÉ OMMN S NIM= Q YMINM YMIMU

OMMO S MIV= Q YMIMQ= YMIMS

OMMP P NIN=EMIT=J=NIUF O ==MIMP=EMIMP=J=MIMPF YMIMO=EYMIMNJYMIMOF

pêJVM

hÉêåâê~ÑíïÉêâ OMMN U YMIR=

lÄêáÖÜÉáã OMMO U YMIV=

OMMP U YMIU=EYMIP=J=PISF

=EcçêíëÉíòìåÖ=q~ÄÉääÉF

_ìåÇÉëä~åÇ
hÉêåíÉÅÜåáëÅÜÉ
^åä~ÖÉ

g~Üê ^âíáîáí®í=áå=_èLâÖ=qj

k jáííÉäïÉêí=
E_ÉêÉáÅÜF

k jáííÉäïÉêí=ÇI=ÉF=
E_ÉêÉáÅÜF



^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbkJ=NRV=J

`ëJNPT pêJVM

hÉêåâê~ÑíïÉêâ OMMN U YMIP=

kÉÅâ~êïÉëíÜÉáã OMMO Q MIQ=

OMMP U YNIM=EMIO=J=QIPF

hÉêåâê~ÑíïÉêâ OMMN U OIO= ~F

mÜáäáééëÄìêÖ OMMO S YNIN= ~F

OMMP U YOIS=EYMIN=J=VIMF ~F

hÉêåâê~ÑíïÉêâ OMMN U NIR=

_Éòå~ìLiÉáÄëí~Çí OMMO U NIR=

pÅÜïÉáò OMMP U PIP=EMIS=J=UIMF

hÉêåâê~ÑíïÉêâ OMMN Q OIR=

cÉëëÉåÜÉáã OMMO Q NIT=

cê~åâêÉáÅÜ OMMP ~F

qofd^=eÉáÇÉäÄÉêÖ OMMN O MIR=

OMMO O MIQ=

OMMP N MIO

_~óÉêå

hÉêåâê~ÑíïÉêâ OMMN P NIO

h~Üä OMMO ~F

OMMP ~F

hÉêåâê~ÑíïÉêâ OMMN NO YNIU

dìåÇêÉããáåÖÉå OMMO ~F

OMMP ~F

hÉêåâê~ÑíïÉêâ

fë~ê OMMN NO YPIS

OMMO ~F

OMMP ~F

hÉêåâê~ÑíïÉêâ OMMN NM YMIR

dê~ÑÉåêÜÉáåÑÉäÇ OMMO ~F

OMMP ~F

cçêëÅÜìåÖëêÉ~âíçê OMMN P YNIS

jΩåÅÜÉå OMMO ~F

OMMP ~F

`ëJNPT mìJOPU mìJOPVLOQM=

cê~ã~íçãÉ=^km OMMN Q YNIN O Y=MIMMP YMIMMU

bêä~åÖÉå OMMO ~F ~F ~F ======~F

EhtrF OMMP ~F ~F ~F ======~F

cê~ã~íçãÉ=^km OMMN O ÄF=MITX=UIR N YMIN YMIMR=EkZOF

h~êäëíÉáå OMMO ~F ~F ~F ======~F

EhtrF OMMP ~F ~F ~F ======~F

=EcçêíëÉíòìåÖ=q~ÄÉääÉF

_ìåÇÉëä~åÇ
âÉêåíÉÅÜåáëÅÜÉ
^åä~ÖÉ

g~Üê ^âíáîáí®í=áå=_èLâÖ=qj

k jáííÉäïÉêí
E_ÉêÉáÅÜF

k jáííÉäïÉêí=ÇF
E_ÉêÉáÅÜF



J=NSM=J^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk

dÉë~ãíJ�J^âíáîáí®í= pêJVM

p_th OMMN ~F

h~êäëíÉáå OMMO ~F

OMMP ~F

_Éêäáå `ëJNPT

cçêëÅÜìåÖëêÉ~âíçê OMMN U YNIV=

_boff OMMO T YNIS=

OMMP Q YNIS=EYMIO=J=QITF

_ê~åÇÉåÄìêÖ

hÉêåâê~ÑíïÉêâ OMMN U SIO=

oÜÉáåëÄÉêÖ OMMO U RIT=

OMMP U OIV=EMIR=J=RIMF

eÉëëÉå

hÉêåâê~ÑíïÉêâ OMMN NM YMIQ= ~F

_áÄäáë OMMO NM YMIQ= ~F

OMMP R YMIQ=EMIO=J=YMIRF ~F

================ dÉë~ãíJ�J^âíáîáí®í=
_èLâÖ=^ëÅÜÉ

oÉëíJ�J^âíáîáí®í=
_èLâÖ=^ëÅÜÉ

mìJOPVLOQM=_èLâÖ=
^ëÅÜÉ

kìâäÉ~êÄÉíêáÉÄÉ OMMN S NSM O ~F ÄFYMIMOXMIMQ

e~å~ì OMMO P NVP= N ~F YMIMQ

OMMP ~F ~F ~F ~F

jÉÅâäÉåÄìêÖJsçêéK `ëJNPT pêJVM

hÉêåâê~ÑíïÉêâ= OMMN OM YMIS=

dêÉáÑëï~äÇ OMMO OM YMIT=

OMMP NO YMIQEYMIN=J=NINF

wïáëÅÜÉåä~ÖÉê= OMMN PS YNIM=

kçêÇ OMMO PS YOIQ=

OMMP NU YMIR=EYMIO=J=NINF

káÉÇÉêë~ÅÜëÉå

hÉêåâê~ÑíïÉêâ OMMN NQ YMIU=

pí~ÇÉ OMMO NQ YMIV=

OMMP NM YMIT=EYMIO=J=NISF

hÉêåâê~ÑíïÉêâ OMMN NO YNIP ~F

råíÉêïÉëÉê OMMO NO YNIO= ~F

OMMP NO YMIU=EYMIN=J=PISF ~F

hÉêåâê~ÑíïÉêâ OMMN NM MIQ= ~F

dêçÜåÇÉ OMMO NM YMIQ= ~F

OMMP T YMIP=EYMIO=J=YMIRF ~F

hÉêåâê~ÑíïÉêâ OMMN NM NIR=

bãëä~åÇ OMMO NM YNIP=

OMMP NM NIP=EMIP=J=PINF

=EcçêíëÉíòìåÖ=q~ÄÉääÉF

_ìåÇÉëä~åÇ
âÉêåíÉÅÜåáëÅÜÉ
^åä~ÖÉ

g~Üê ^âíáîáí®í=áå=_èLâÖ=qj

k jáííÉäïÉêí
E_ÉêÉáÅÜF

k jáííÉäïÉêí=ÇF
E_ÉêÉáÅÜF



^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbkJ=NSN=J

`ëJNPT pêJVM

wïáëÅÜÉåä~ÖÉê OMMN OM NTIP= Q RIQ=

dçêäÉÄÉå OMMO OM NRIU= Q NMIQ=

OMMP Q SIP=ENIV=J=NMIUF ~F

cjo_ OMMN S QIQ=

_ê~ìåëÅÜïÉáÖ OMMO P QIU=

OMMP Q UIN=EMIP=J=OQIMF

pêJVM Gesamt-�-^âíáîáí®í
pÅÜ~ÅÜí=hçåê~Ç=ff=ÅF OMMN S YQIP= ~F ~F ~F

OMMO U YOIP= ~F ~F ~F

OMMP Q YRIR=EYMIO=J=ONIMF ~F ~F ~F

mìJOPU mìJOPVLOQM

^Çî~åÅÉÇ=cìÉäë OMMN Q NIQ= N YMIMO=E_èLâÖcjF YMIMO=E_èLâÖ=cjF

iáåÖÉå OMMO Q MIU= N YMIMN=E_èLâÖcjF YMIMN=E_èLâÖ=cjF

OMMP ~F ~F ~F ~F

rJOPQ rJOPR=
_èLâÖ=cj

rJOPU

OMMO R MIMT YMIMMU MIMS

OMMP N MINM ==MIMMQ MIMV

kçêÇêÜÉáåJ pêJVM

tÉëíÑ~äÉå

hc^=gΩäáÅÜ OMMN U YMIS=

OMMO V YMIP N MIU

OMMP NM YMIQ=EMIN=J=NIMF ~F

hÉêåâê~ÑíïÉêâ OMMN NR YMIV= Q= MIPO=

tΩêÖ~ëëÉå OMMO NO YMIS=

OMMP NO YMIQ=EYMIO=J=NIVF ~F

hÉêåâê~ÑíïÉêâ OMMN U NIQ=

rÉåíêçé OMMO U YOIP=

OMMP U YPIQ=EYMIQ=J=NSIRF

wïáëÅÜÉåä~ÖÉê OMMN V YNIR= U MIQ=

^Ü~ìë OMMO NM NIO= V NIP=

OMMP V YMIV=EMIP=J=OIUF V NIN=EMIO=J=OISF

rJOPU rê~å cäìçê=ãÖLâÖ=qj

r^d=dêçå~ì OMMN R YMIO= NO YMIQS YOIM=

OMMO P YMIR= NO YMIOV YNIS=EYNIR=J=PIMF

OMMP ~F ~F NR ÉFYNIT=EYMIOPJONINF ÉFYNQIP=EYNIRJNUVIMF

oÜÉáåä~åÇJmÑ~äò `ëJNPT pêJVM

hÉêåâê~ÑíïÉêâ OMMN U YMIR=

jΩäÜÉáãJh®êäáÅÜ OMMO U YMIQ=

OMMP T YMIQ=EYMIO=J=MIUF

=EcçêíëÉíòìåÖ=q~ÄÉääÉF

_ìåÇÉëä~åÇ
âÉêåíÉÅÜåáëÅÜÉ
^åä~ÖÉ

g~Üê ^âíáîáí®í=áå=_èLâÖ=qj

k jáííÉäïÉêí
E_ÉêÉáÅÜF

k jáííÉäïÉêí=ÇF
E_ÉêÉáÅÜF



J=NSO=J^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk

~F jÉëëïÉêíÉ=ä~ÖÉå=åáÅÜí=îçê==
ÄF jáííÉäïÉêíÄÉêÉÅÜåìåÖ=åáÅÜí=ëáååîçää
ÅF aÉê=mä~åÑÉëíëíÉääìåÖëÄÉëÅÜäìëë=ÑΩê=Ç~ë=båÇä~ÖÉêéêçàÉâí=hçåê~Ç=äáÉÖí=îçêK=dÉÖÉå=ÇáÉëÉå=_ÉëÅÜäìëë=ïìêÇÉå=ãÉÜêÉêÉ

hä~ÖÉå=ÉáåÖÉêÉáÅÜíK=aáÉ=pÅÜ~ÅÜí~åä~ÖÉ=ÄÉÑáåÇÉí=ëáÅÜ=Äáë=òìê=ÖÉêáÅÜíäáÅÜÉå=båíëÅÜÉáÇìåÖ=áã=lÑÑÉåÜ~äíìåÖëÄÉíêáÉÄ
ÇF tÉáÅÜí=ÇáÉ=^åò~Üä=ÉáåòÉäåÉê=jÉëëìåÖÉå=áå=ÇÉê=äÉíòíÉå=pé~äíÉ=îçã=~åÖÉÖÉÄÉåÉå=k=~ÄI=áëí=ëáÉ=ÖÉíêÉååí=~ìÑÖÉÑΩÜêí
ÉF= aáÉ=ÜçÜÉå=j~ñáã~äïÉêíÉ=ÑΩê=cäìçê=ìåÇ=rê~å=ïìêÇÉå=ÄÉá=táÉÇÉêÜçäìåÖëãÉëëìåÖÉå=åáÅÜí=ÄÉëí®íáÖí

`ëJNPT pêJVM

hÉêåâê~ÑíïÉêâ OMMN ~F ~F

`~ííÉåçã= OMMO ~F ~F

cê~åâêÉáÅÜ OMMP ~F ~F

p~ÅÜëÉåJ^åÜ~äí dÉë~ãíJ�J^âíáîáí®í

båÇä~ÖÉê= OMMN U YMIT= Q NNUM=

jçêëäÉÄÉå OMMO U YMIR= Q NNUM=

OMMP U YMIT=EYMIO=J=NITF Q NMMM=EROM=J=NPMMF

p~ÅÜëÉå pêJVM

oçëëÉåÇçêÑ OMMN Q NQIU=

OMMO U YOIO

OMMP ~F ~F

pÅÜäÉëïáÖJeçäëíÉáå

dhpp OMMN U OIO=

dÉÉëíÜ~ÅÜí OMMO Q OIP=

OMMP U OIP=EMIT=J=RIRF

hÉêåâê~ÑíïÉêâ OMMN U YMIP= ~F

_êìåëÄΩííÉä OMMO Q YMIQ= ~F

OMMP U MIR=EMIO=J=NINF ~F

hÉêåâê~ÑíïÉêâ OMMN V YMIR= T OIM=

hêΩããÉä OMMO Q MIR= P OIT=

OMMP U YMIT=EYMIO=J=NIPF S MIV=EMIP=J=OINF

hÉêåâê~ÑíïÉêâ OMMN NQ YMIS= ~F

_êçâÇçêÑ OMMO T MIV= ~F

OMMP U YMIS=EYMIP=J=NIOF ~F

=EcçêíëÉíòìåÖ=q~ÄÉääÉF

_ìåÇÉëä~åÇ
âÉêåíÉÅÜåáëÅÜÉ
^åä~ÖÉ

g~Üê ^âíáîáí®í=áå=_èLâÖ=qj

k jáííÉäïÉêí
E_ÉêÉáÅÜF

k jáííÉäïÉêí=ÇF
E_ÉêÉáÅÜF



^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbkJ=NSP=J

q~ÄÉääÉ=NKQKOJP o~Çáç~âíáîÉ=hçåí~ãáå~íáçå=ÇÉê=jáäÅÜ=~ìë=ìåãáííÉäÄ~êÉê=k®ÜÉ=âÉêåíÉÅÜåáëÅÜÉê=
^åä~ÖÉå
Eo~Çáç~ÅíáîÉ=Åçåí~ãáå~íáçå=çÑ=ãáäâ=Ñêçã=íÜÉ=ÅäçëÉ=îáÅáåáíó=çÑ=åìÅäÉ~ê=éçïÉê=éä~åíëF

_ìåÇÉëä~åÇ
âÉêåíÉÅÜåáëÅÜÉ
^åä~ÖÉ

g~Üê

^âíáîáí®í=áå=_èLä

k
===

jáííÉäïÉêí
E_ÉêÉáÅÜF

k
jáííÉäïÉêí
E_ÉêÉáÅÜF

k _ÉêÉáÅÜ

_~ÇÉåJtΩêííÉãÄÉêÖ pêJVM `ëJNPT fJNPN=

cw=h~êäëêìÜÉ OMMO O YMIMP O YMIMQ ~F ============

OMMP N MIMP N YMIMR N YMIMMR

hÉêåâê~ÑíïÉêâ OMMO Q MIMP Q YMIMQ NM YMIMMV==J=YMIMNM

lÄêáÖÜÉáã OMMP N MIMO N YMIMP P YMIMMT=J=YMIMMV

_~ÇÉåJtΩêííÉãÄÉêÖ

hÉêåâê~ÑíïÉêâ OMMO Q MIMP Q YMIMR NM YMIMMU=J=YMIMNO

kÉÅâ~êïÉëíÜÉáã OMMP Q MIMP=EMIMO=J=MIMPF Q YMIMQ=EYMIMP=J=YMIMRF U YMIMMR=J=YMIMMV

hÉêåâê~ÑíïÉêâ OMMO Q MIMP P YMIMO NN YMIMMR=J=YMIMNO

mÜáäáééëÄìêÖ OMMP P MIMP=EMIMO=J=MIMPF P ==MIMSEMIMNJMINPF NO YMIMMS=J=YMIMQR

hÉêåâê~ÑíïÉêâ OMMO Q MIMQ O YMIMS V YMIMMS=J=YMIMNN=

_Éòå~ìLiÉáÄëí~ÇíI
pÅÜïÉáò

OMMP R MIMT=EMIMQ=J=MINOF R YMIMR=EMIMP=J=MIMSF NM YMIMMT=J=YMIMMV

hÉêåâê~ÑíïÉêâ OMMO Q MIMP Q YMIMR NM YMIMMS=J=YMIMNP

cÉëëÉåÜÉáãI
cê~åâêÉáÅÜ

OMMP P MIMO=EMIMMS=J=MIMQF P YMIMR=EYMIMQ=J=YMIMRF U YMIMMS=J=YMIMMV

_~óÉêå

hÉêåâê~ÑíïÉêâ OMMO ~F ~F ~F

dìåÇêÉããáåÖÉå OMMP ~F ~F ~F

hÉêåâê~ÑíïÉêâ OMMO ~F ~F ~F

fë~ê= OMMP ~F ~F ~F

hÉêåâê~ÑíïÉêâ OMMO ~F ~F ~F

dê~ÑÉåêÜÉáåÑÉäÇ OMMP ~F ~F ~F

_ê~åÇÉåÄìêÖ

hÉêâê~ÑíïÉêâ= OMMO Q MIMO Q YMINM ~F

oÜÉáåëÄÉêÖ OMMP Q MIMP=EMIMO=J=MIMPF Q YMINM=EYMIMV=J=MINMF ~F

eÉëëÉå

hÉêåâê~ÑíïÉêâ OMMO NM MIMN NM YMIMT PM YMIMMS=J=YMIMNM

_áÄäáë OMMP T MIMN=EMIMMS=J=MIMOF NM YMIMU=EYMIMO=J=YMINRF OR YMIMMP=J=YMIMNM

jÉÅâäÉåÄìêÖJsçêéK

hÉêåâê~ÑíïÉêâ OMMO S MIMO S YMIOV S YMINN===J=YMINO

dêÉáÑëï~äÇ OMMP P MIMP=EMIMOJMIMRF P YMIMU=EMIMQJYMINOF P YMINN==J==YMINO



J=NSQ=J^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk

káÉÇÉêë~ÅÜëÉå= pêJVM `ëJNPT fJNPN

hÉêåâê~ÑíïÉêâ OMMO Q MIMP Q YMINM NO YMIMMN=J=YMIMNR

pí~ÇÉ OMMP O MIMP=EMIMOJMIMPF O YMINQ=EYMIMTJMIONF NM YMIMMR=J=YMIMNO

hÉêåâê~ÑíïÉêâ OMMO Q MIMQ Q YMIMT NO YMIMMS=J=YMIMNP

råíÉêïÉëÉê OMMP O MIMQ=EMIMQ=JMIMRF O YMIMS=EMIMQ=J=MIMTF NM YMIMMS=J=YMIMNN

hÉêåâê~ÑíïÉêâ OMMO Q MIMP=EMIMP=J=MIMPF Q YMIMT=EYMIMS=J=YMIMTF NO YMIMMQ=J=YMINP

dêçÜåÇÉ OMMP ~F ~F S YMIMMQ=J=YMIMMT

hÉêåâê~ÑíïÉêâ OMMO Q MIMO Q YMIMV NO YMIMMR=J=YMIMNO

bãëä~åÇ OMMP O MIMO=EMIMO=J=MIMOF O ==MINM=EMIMT=J=MINQF NM YMIMMR=J=YMIMNQ

pÅÜ~ÅÜí=hçåê~Ç=ff=ÄF OMMO ~F ~F S YMIMU J J

OMMP ~F ~F O YMINQ=EYMIMS=J=MIOOF O YMIMV===J==YMINM

f=J=NOV=”_èLä

wïáëÅÜÉåä~ÖÉê= OMMO NO MIMQ OQ MIQR ~F

dçêäÉÄÉå OMMP ~F ~F ~F

kçêÇêÜÉáåJtÉëíÑ~äÉå f=J=NPN=_èLä

hc^=gΩäáÅÜ OMMO O MIMP Q YMIMS QN YMIMMO==J=YMIMN

OMMP O MIMO=EMIMO=J=MIMOF O YMIMV=EYMIMT=J=YMINNF PN YMIMMQ==J=YMINN

fJNPN

hÉêåâê~ÑíïÉêâ OMMO ~F ~F

tΩêÖ~ëëÉå OMMP ~F ~F

hÉêåâê~ÑíïÉêâ OMMO ~F ~F

e~ããJrÉåíêçé OMMP ~F ~F

rê~å=_èLä cäìçê=ãÖLä

r^d=dêçå~ì OMMO NN YMIOP NN YMIQO

OMMP NO YMIOP=EYMIOP=J=YMIOPF NO YMIQO=EYMIQO=JY=MIQOF

pêJVM= `ëJNPT

oÜÉáåä~åÇJmÑ~äò

hÉêåâê~ÑíïÉêâ OMMO Q MIMV Q YMIMQ ~F

jΩäÜÉáãJh®êäáÅÜ OMMP Q MIMR=EMIMP=J=MIMSF Q =MIMS=EMIMQ=J=MIMTF ~F

hÉêåâê~ÑíïÉêâ OMMO ~F ~F ~F

`~ííÉåçã=
cê~åâêÉáÅÜ

OMMP ~F ~F ~F

p~ÅÜëÉåJ^åÜ~äí

båÇä~ÖÉê=jçêëäÉÄÉå OMMO ~F Q YMINU

OMMP ~F Q YMIOS=EYMINP=J=MISMF

p~ÅÜëÉå

oçëëÉåÇçêÑ OMMO N MIMP N YMIMS N YMIMR

OMMP ~F ~F ~F

=EcçêíëÉíòìåÖ=q~ÄÉääÉF

_ìåÇÉëä~åÇ
âÉêåíÉÅÜåáëÅÜÉ
^åä~ÖÉ

g~Üê

^âíáîáí®í=áå=_èLä

k
===

jáííÉäïÉêí
E_ÉêÉáÅÜF

k
jáííÉäïÉêí
E_ÉêÉáÅÜF

k _ÉêÉáÅÜ



^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbkJ=NSR=J

~F= jÉëëïÉêíÉ=ä~ÖÉå=åáÅÜí=îçê
ÄF aÉê=mä~åÑÉëíëíÉääìåÖëÄÉëÅÜäìëë=ÑΩê=Ç~ë=båÇä~ÖÉêéêçàÉâí=hçåê~Ç=äáÉÖí=îçêK=dÉÖÉå=ÇáÉëÉå=_ÉëÅÜäìëë=ïìêÇÉå=ãÉÜêÉêÉ

hä~ÖÉå=ÉáåÖÉêÉáÅÜíK=aáÉ=pÅÜ~ÅÜí~åä~ÖÉ=ÄÉÑáåÇÉí=ëáÅÜ=Äáë=òìê=ÖÉêáÅÜíäáÅÜÉå=båíëÅÜÉáÇìåÖ=áã=lÑÑÉåÜ~äíìåÖëÄÉíêáÉÄ

pÅÜäÉëïáÖJeçäëíÉáå pêJVM `ëJNPT fJNPN

dhpp=dÉÉëíÜ~ÅÜí OMMO O MIMQ O YMINV U YMIMMP=J=YMIMMV

OMMP Q MIMR=EMIMQ=J=MIMRF Q YMINS=EYMIMU=J=MIOTF NM YMIMMR=J=YMIMMV

hÉêåâê~ÑíïÉêâ OMMO O MIMQ O ==MIMU NS YMIMMT=J=YMIMN

_êìåëÄΩííÉä OMMP Q MIMP=EMIMP=J=MIMQF Q YMIMU=EYMIMQ=J=MINUF OU YMIMMU=J=YMIMN

hÉêåâê~ÑíïÉêâ OMMO Q MIMP Q ==MINS NS YMIMMU=J=YMIMN

hêΩããÉä OMMP S MIMP=EMIMN=J=MIMSF S YMIN=N=EYMIM=QJ=MIQPF OM YMIMMU=J=YMIMN

hÉêåâê~ÑíïÉêâ OMMO Q MIMP Q YMIMS NS YMIMMU=J=YMIMN

_êçâÇçêÑ OMMP Q MIMP=EMIMP=J=MIMQF Q YMIMQ=EYMIMP=J=MIMTF OM YMIMMU=J=YMIMN

=EcçêíëÉíòìåÖ=q~ÄÉääÉF

_ìåÇÉëä~åÇ
âÉêåíÉÅÜåáëÅÜÉ
^åä~ÖÉ

g~Üê

^âíáîáí®í=áå=_èLä

k
===

jáííÉäïÉêí
E_ÉêÉáÅÜF

k
jáííÉäïÉêí
E_ÉêÉáÅÜF

k _ÉêÉáÅÜ



J=NSS=J ^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk

1.4.3 Oberflächenwasser und Sediment der Binnengewässer
(Surface water and sediment from inland waters)

_É~êÄÉáíÉí=îçå=ÇÉê=_ìåÇÉë~åëí~äí=ÑΩê=dÉï®ëëÉêâìåÇÉI=hçÄäÉåò

aÉê=îçêäáÉÖÉåÇÉ=_Éáíê~Ö=ÉåíÜ®äí=ÇáÉ=bêÖÉÄåáëëÉ=ÇÉê=o~Çáç~âíáîáí®íëãÉëëìåÖÉå=~å=t~ëëÉêJ=ìåÇ=pÉÇáãÉåíéêçÄÉå=
~ìë=ÇÉã=~èì~íáëÅÜÉå=k~ÜÄÉêÉáÅÜ=âÉêåíÉÅÜåáëÅÜÉê=^åä~ÖÉå=ÖÉã®≈=ÇÉê=oáÅÜíäáåáÉ=òìê=bãáëëáçåëJ=ìåÇ=fããáëëáçåëJ
ΩÄÉêï~ÅÜìåÖ=âÉêåíÉÅÜåáëÅÜÉê=^åä~ÖÉå=EobfF=~ìë=ÇÉã=g~Üê=OMMPK=få=ÇáÉ=^ìëïÉêíìåÖ=ïìêÇÉå=áåëÖÉë~ãí=PKUMS=
EOMMOW=PKRURF=báåòÉäïÉêíÉ=ÉáåÄÉòçÖÉåX=ëáÉ=ÉêÑçäÖíÉ=ÉåíëéêÉÅÜÉåÇ=ÇÉå=eáåïÉáëÉå=áå=qÉáä=f=^ÄëÅÜåáíí=PKPKN=ÇáÉëÉë=
_ÉêáÅÜíëK

aáÉ=^ìëïáêâìåÖÉå=âÉêåíÉÅÜåáëÅÜÉê=^åä~ÖÉå=ï~êÉå=áå=lÄÉêÑä®ÅÜÉåï~ëëÉê=~ìë=ÇÉã=k~ÜÄÉêÉáÅÜ=ÇÉê=àÉïÉáäáÖÉå=
pí~åÇçêíÉ=áå=báåòÉäÑ®ääÉå=å~ÅÜïÉáëÄ~êK=bêÜ∏ÜíÉ=qêáíáìãJdÉÜ~äíÉ=EeJPF=ïìêÇÉå=áå=mêçÄÉå=ÖÉãÉëëÉåI=ÇáÉ=ÇáêÉâí=~å=
^ìëä~ìÑÄ~ìïÉêâÉå=ÖÉåçããÉå=ïìêÇÉåK=aáÉ=tÉêíÉ=ÄÉíêìÖÉå=ÜáÉê=áã=jáííÉä=Äáë=Å~K=OKPMM=_èLä=EbãëI=hht=bãëJ
ä~åÇFK=få=cçäÖÉ=ÇÉê=aìêÅÜãáëÅÜìåÖ=Éåíä~åÖ=ÇÉê=cäáÉ≈ëíêÉÅâÉ=ÖáåÖÉå=ÇáÉ=eJPJhçåòÉåíê~íáçåÉå=~ÄÉê=ïáÉÇÉê=òìêΩÅâ=
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R=ã=ìåíÉêÜ~äÄ=^ìëä~ìÑÄ~ìïÉêâ
R=ã=çÄÉêÜ~äÄ=^ìëä~ìÑÄ~ìïÉêâ
R=ã=ìåíÉêÜ~äÄ=^ìëä~ìÑÄ~ìïÉêâ
R=ã=çÄÉêÜ~äÄ=^ìëä~ìÑÄ~ìïÉêâ
R=ã=ìåíÉêÜ~äÄ=^ìëä~ìÑÄ~ìïÉêâ
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YMIVU
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åå
åå
MINP
QIR
PIR
MIMNR
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MIMR

åå
åå
J
PIV
YQIS
MIMMVP
MIMMOR
MIMSO
MIMNP

bi_b=L=q_iLmh^=dçêäÉÄÉå
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J
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1.4.4 Fische und Wasserpflanzen
(Fish and aquatic plants)

_É~êÄÉáíÉí=îçå=ÇÉê=_ìåÇÉëÑçêëÅÜìåÖë~åëí~äí=ÑΩê=cáëÅÜÉêÉáI=e~ãÄìêÖ

aÉê=îçêäáÉÖÉåÇÉ=_Éáíê~Ö=ÉåíÜ®äí=jÉëëÉêÖÉÄåáëëÉ=ÇÉê=o~Çáç~âíáîáí®í=áå=cáëÅÜÉå=ìåÇ=t~ëëÉêéÑä~åòÉåI=ÇáÉ=áã=o~ÜJ
ãÉå=ÇÉê=rãÖÉÄìåÖëΩÄÉêï~ÅÜìåÖ=âÉêåíÉÅÜåáëÅÜÉê=^åä~ÖÉå=EobfF=îçå=ÇÉå=jÉëëëíÉääÉå=ÇÉê=i®åÇÉê=ìåÇ=ÇÉå=_ÉJ
íêÉáÄÉêå=ÉêÜ~äíÉå=ïìêÇÉåK=fã=_ÉêáÅÜíëà~Üê=OMMP=ïìêÇÉå=ÑΩê=NV=âÉêåíÉÅÜåáëÅÜÉ=^åä~ÖÉå=�JëéÉâíêçãÉíêáëÅÜÉ=jÉëJ
ëìåÖÉå=Eîçê=~ääÉã=`®ëáìãJNPTF=~å=TM=cáëÅÜÑäÉáëÅÜéêçÄÉå=ìåÇ=O=t~ëëÉêéÑä~åòÉåéêçÄÉåI=ëçïáÉ=ÑΩê=P=^åä~ÖÉå=
píêçåíáìãJVMJjÉëëìåÖÉå=~å=NO=cáëÅÜÑäÉáëÅÜéêçÄÉå=ÇìêÅÜÖÉÑΩÜêíK=eáåëáÅÜíäáÅÜ=ÇÉê=cáëÅÜ~êíÉå=ÉêÖ~Ä=ëáÅÜI=Ç~ëë=
mêçÄÉå=îçå=V=pΩ≈ï~ëëÉêÑáëÅÜ~êíÉåI=îçå=jáëÅÜìåÖÉå=îÉêëÅÜáÉÇÉåÉê=pΩ≈ï~ëëÉêÑáëÅÜ~êíÉå=áåâäK=“cêáÉÇÑáëÅÜÒ=ìåÇ=
“o~ìÄÑáëÅÜÒI=Q=ã~êáåÉ=^êíÉå=~ìë=cäìëëìåíÉêä®ìÑÉå=ÄòïK=ûëíì~êÉå=ëçïáÉ=åáÅÜí=~êíÉåJëéÉòáÑáòáÉêí=ìåíÉêëìÅÜí=ïìêJ
ÇÉåK=aáÉ=t~ëëÉêéÑä~åòÉå=ïìêÇÉå=ÉÄÉåÑ~ääë=åáÅÜí=ëéÉòáÑáòáÉêíK=aáÉ=ëí~íáëíáëÅÜÉ=^ìëïÉêíìåÖ=ÇÉê=a~íÉå=ïìêÇÉ=ïáÉ=
áã=qÉáä=f=h~éáíÉä=PKQKP=ÄÉëÅÜêáÉÄÉå=ÇìêÅÜÖÉÑΩÜêíK

aáÉ=o~Çáç~âíáîáí®íëÇ~íÉå=áå=cáëÅÜÉå=ìåÇ=t~ëëÉêéÑä~åòÉå=ëáåÇ=áå=q~ÄÉääÉ=NKQKQJN=J=å~ÅÜ=cäáÉ≈ÖÉï®ëëÉê=ìåÇ=ΩÄÉêJ
ï~ÅÜíÉê=^åä~ÖÉ=ëçêíáÉêí=J=òìë~ããÉåÖÉÑ~ëëí=ïçêÇÉåK=få=cäáÉ≈ÖÉï®ëëÉêå=ïìêÇÉ=`®ëáìãJNPQ=áã=cáëÅÜ=åáÅÜí=ãÉÜê=
å~ÅÜÖÉïáÉëÉåK=cΩê=ÇáÉ=åáÉÇêáÖÉå=̀ ëJNPTJdÉÜ~äíÉ=áå=cáëÅÜÉå=áëí=OMMP=ÖÉÖÉåΩÄÉê=ÇÉã=sçêà~Üê=ÄÉá=ÉáåÉã=~åä~ÖÉåJ
ïÉáëÉå=sÉêÖäÉáÅÜ=Éáå=Öìí=NMJéêçòÉåíáÖÉê=oΩÅâÖ~åÖ=òì=îÉêòÉáÅÜåÉåK=aáÉ=áã=jÉëëéêçÖê~ãã=ÑΩê=Ç~ë=~ì≈Éê=_ÉíêáÉÄ=
ÄÉÑáåÇäáÅÜÉ=hÉêåâê~ÑíïÉêâ=oÜÉáåëÄÉêÖ=ÉêÜ~äíÉåÉå=Ü∏ÜÉêÉå=̀ ëJNPTJdÉÜ~äíÉ=áã=cáëÅÜ=ëáåÇ=Ç~ê~ìÑ=òìêΩÅâòìÑΩÜêÉåI=
Ç~ëë=ÇáÉ=mêçÄÉå=åáÅÜí=cäáÉ≈ÖÉï®ëëÉêåI=ëçåÇÉêå=pÉÉå=EpíÉÅÜäáåëÉÉ=ìåÇ=bääÄçÖÉåëÉÉF=ÉåíåçããÉå=ïìêÇÉåK=̀ ëJNPQ==
ïìêÇÉ=áå=cáëÅÜÉå=åìê=åçÅÜ=áå=ÉáåÉê=mêçÄÉ=~ìë=ÇÉã=píÉÅÜäáåëÉÉ=å~ÅÜÖÉïáÉëÉåI=Ç~ë=sÉêÜ®äíåáë=̀ ëJNPQL`ëJNPT=îçå=
MIMMPM=ÉåíëéêáÅÜí=ÇÉã=qëÅÜÉêåçÄóäJc~ääçìíK=_ÉÇáåÖí=ÇìêÅÜ=ÇÉå=lëíëÉÉJbáåÑäìëë=áã=dêÉáÑëï~äÇÉê=_çÇÇÉå=ïÉáëÉå=
ÇáÉ=Ççêí=áã=§ÄÉêï~ÅÜìåÖëéêçÖê~ãã=ÇÉë=~ì≈Éê=_ÉíêáÉÄ=ÄÉÑáåÇäáÅÜÉå=hÉêåâê~ÑíïÉêâë=dêÉáÑëï~äÇ=ÖÉåçããÉåÉå=
mêçÄÉå=ÉÄÉåÑ~ääë=Ü∏ÜÉêÉ=`®ëáìãJdÉÜ~äíÉ=~ìÑK

_Éá=ÇÉå=ïÉåáÖÉå=áå=q~ÄÉääÉ=NKQKQJN=ãáí=~ìÑÖÉåçããÉåÉå=jÉëëÇ~íÉå=îçå=t~ëëÉêéÑä~åòÉåI=ÇáÉ=~äë=fåÇáâ~íçêÉå=ÑΩê=
áã=t~ëëÉê=îçêÜ~åÇÉåÉ=âΩåëíäáÅÜÉ=o~ÇáçåìâäáÇÉ=ÇáÉåÉåI=áåëÄÉëçåÇÉêÉ=~ìë=̂ ÄäÉáíìåÖÉå=âÉêåíÉÅÜåáëÅÜÉê=ìåÇ=âäáJ
åáëÅÜÉê=^åä~ÖÉåI=ëáåÇ=âÉáåÉ=_ÉëçåÇÉêÜÉáíÉå=ÑÉëíòìëíÉääÉåK

q~ÄÉääÉ=NKQKQJN péÉòáÑáëÅÜÉ=^âíáîáí®í=îçå=cáëÅÜÉå=ìåÇ=t~ëëÉêéÑä~åòÉå=OMMP=Eáã=o~ÜãÉå=ÇÉê=rãÖÉJ
ÄìåÖëΩÄÉêï~ÅÜìåÖ=âÉêåíÉÅÜåáëÅÜÉê=^åä~ÖÉåF
EpéÉÅáÑáÅ=~Åíáîáíó=áå=ÑáëÜ=~åÇ=~èì~íáÅ=éä~åíë=áå=íÜÉ=óÉ~ê=OMMP=J=ïáíÜáå=íÜÉ=Ñê~ãÉïçêâ=çÑ=
~ãÄáÉåí=ëìêîÉáää~åÅÉ=Ñçê=åìÅäÉ~ê=éä~åíëF
EmìJOPV=ëíÉÜí=ÑΩê=ÇáÉ=pìããÉ=mìJOPV=H=mìJOQMF=

cäìëë ^åä~ÖÉ o~ÇáçåìâäáÇ k åå jáåK=tÉêí j~ñK=tÉêí jÉÇá~åïÉêí

cáëÅÜ=E_èLâÖF=cj

açå~ì ho_=ff=dìåÇêÉããáåJ
ÖÉå===================== ~F

bäÄÉ dhpp=dÉÉëíÜ~ÅÜí `ëJNPT P M MIOO MIPM MIOR

hhh=hêΩããÉä `ëJNPT O M MIOO MIOP MIOP

mh^=dçêäÉÄÉå `ëJNPT O M MINQ MIOQ MINV

hhp=pí~ÇÉ `ëJNPT Q M MINV MIVQ MIPQ

h_o=_êçâÇçêÑ pêJVM
`ëJNPT

P
P

P
M

YMIMN
MIOM

=YMIMNO
MIOV

=YMIMNN
MIOQ

hh_=_êìåëÄΩííÉä pêJVM
`ëJNPT
mìJOPV

R
R
N

R
M
N

=YMIMMTO
MINT

=YMIMMMOP

=YMIMMVU
MIOR

=YMIMMMOP

=YMIMMTV
MINU

=YMIMMMOP

bãë hhb=bãëä~åÇ `ëJNPT R M MINU NIM MIQM

dêÉáÑëï~äÇÉê=
_çÇÇÉå

dêÉáÑëï~äÇ `ëJNPT U M MIUM OM PIU

dêáÉÄåáíòëÉÉ ejf=_Éêäáå========= ~F

fë~ê hhf=NLO=fë~ê========
coj=

~F
~F

j~áå hhd==dê~ÑÉåêÜÉáåJ
ÑÉäÇ

~F

s^h=h~Üä ~F
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ÖìåÖ=ëí~åÇÉåK

kÉÅâ~ê dhk=kÉÅâ~êJ
ïÉëíÜÉáã
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htl=lÄêáÖÜÉáã fJNPN
`ëJNPT
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O

O
M

YMIMVP
MIMUO

YPIU
MINN

YNIV
MIMVT

oÜÉáå _Éòå~ìLiÉáÄëí~Çí
EpÅÜïÉáòF

fJNPN
`ëJNPT

N
N

N
M

YMIPQ
MINQ

YMIPQ
MINQ

YMIPQ
MINQ

_áÄäáë pêJVM
`ëJNPT

Q
Q

M
M

MIMNN
MIMSM

MIMPN
MINO

MIMOQ
MIMUM

cÉëëÉåÜÉáã
Ecê~åâêÉáÅÜF

fJNPN
`ëJNPT

O
O

O
N

YMIPV
MIMQN

YMISV
YMINP

YMIRQ
YMIMV

hhm=mÜáäáééëÄìêÖ fJNPN
`ëJNPT

N
P

N
M

YMITT
MINO

YMITT
MIOO

YMITT
MINO

jΩäÜÉáãJh®êäáÅÜ `ëJNPT Q N MINQ MINT MINR

oÜÉáååáÉÇÉJ
êìåÖëâ~å~ä

cwh=h~êäëêìÜÉ===~F

oìê cw=gΩäáÅÜ `ëJNPT Q M MIMUP MIPP MINV

píÉÅÜäáåëÉÉ hho=oÜÉáåëÄÉêÖ `ëJNPQ
`ëJNPT

O
Q

N
M

YMINR
RN

MOM
SS

YMINU
RV

bääÄçÖÉåëÉÉ hho=oÜÉáåëÄÉêÖ `ëJNPT O M OM QN PN

tÉëÉê htd
dêçÜåÇÉ

`ëJNPT S N MIMPR MIMUU MIMSU

hhr=råíÉêïÉëÉê `ëJNPT S M MINM MISV MIOS

=t~ëëÉêéÑä~åòÉå=E_èLâÖF=qj

^Ü~ìëÉê=^~ ^Ü~ìë fJNPN
`ëJNPT

N
N

M
M

RIU
MIQO

RIU
MIQO

RIU
MIQO

jççêÄ~ÅÜ ^Ü~ìë `ëJNPT N M MIQN MIQN MIQN

fë~ê coj=d~êÅÜáåÖ ~F

hhf==N=L=O=fë~ê= ~F

=EcçêíëÉíòìåÖ=q~ÄÉääÉF

cäìëë ^åä~ÖÉ o~ÇáçåìâäáÇ k åå jáåK=tÉêí j~ñK=tÉêí jÉÇá~åïÉêí
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q~ÄÉääÉ=NKQKQJO= péÉòáÑáëÅÜÉ=^âíáîáí®í=îçå=cáëÅÜÉå=ìåÇ=t~ëëÉêéÑä~åòÉå=Eáã=o~ÜãÉå=ÇÉê=rãÖÉJ
ÄìåÖëΩÄÉêï~ÅÜìåÖ=âÉêåíÉÅÜåáëÅÜÉê=^åä~ÖÉåFW=k~ÅÜíê®ÖÉ=òì=ÑêΩÜÉêÉå=g~ÜêÉå
EpéÉÅáÑáÅ=~Åíáîáíó=áå=ÑáëÜ=~åÇ=~èì~íáÅ=éä~åíë=EïáíÜáå=íÜÉ=Ñê~ãÉïçêâ=çÑ=~ãÄáÉåí=ëìêîÉáäJ
ä~åÅÉ=Ñçê=åìÅäÉ~ê=éä~åíëFW=pìééäÉãÉåí=íç=É~êäáÉê=óÉ~êë=

ÄF=tÉêíÉ=áå=_èLâÖ=cj

cäìëë ^åä~ÖÉ o~ÇáçåìâäáÇ k åå jáåK=tÉêí j~ñK=tÉêí jÉÇá~åïÉêí

cáëÅÜ=E_èLâÖF=cj
k~ÅÜíê~Ö=òì=OMMOW

oÜÉáå _áÄäáë pêJVM
`ëJNPT

U
U

M
M

MIMMS
MIMTR

MIMPO
MIPR

MIMNV
MINP

jΩäÜÉáãJh®êäáÅÜ `ëJNPT Q N MINQ MINS MINR

p~ÅêçïÉê=pÉÉ ejf=_Éêäáå `ëJNPT N M RM RM RM

k~ÅÜíê~Ö=òì=OMMNW

açå~ì ho_=ff
dìåÇêÉããáåÖÉå

`ëJNPT S N MINU MIQU MIOV

bäÄÉ mh^=dçêäÉÄÉå `ëJNPT Q M MINM MIPQ MIPM

fë~ê hhf=NLO==fë~ê `ëJNPT Q N MIOQ MIOS MIOR

j~áå hhd=dê~ÑÉåêÜÉáåJ
ÑÉäÇ

`ëJNPT Q M MIPM MIUM MIRM

s^h=h~Üä `ëJNPT O O YMIMT YMION YMINQ

=t~ëëÉêéÑä~åòÉå=E_èLâÖF=qj

k~ÅÜíê~Ö=òì=OMMNW

açå~ì ho_=ff
dìåÇêÉããáåÖÉå

`ëJNPT N M QIU QIU QIU

fë~ê hhf=NLO
fë~ê

fJNPN
`ëJNPT

N
N

M
M

QIR
QIO

QIR
QIO

QIR
QIO

coj=d~êÅÜáåÖ fJNPN
`ëJNPT

O
Q

M
M

MIMOT
OIU

MIMRS
PN

MIMQO
VIM

j~áå hhd
dê~ÑÉåêÜÉáåÑÉäÇ

fJNPN========ÄF
`ëJNPT=====ÄF

N
N

M
M

MION
MINU

MION
MINU

MION
MINU
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1.4.5 Grundwasser und Trinkwasser
(Groundwater and drinking water)

_É~êÄÉáíÉí=îçã=_ìåÇÉë~ãí=ÑΩê=píê~ÜäÉåëÅÜìíòI=c~ÅÜÄÉêÉáÅÜ=píê~ÜäÉåëÅÜìíò=ìåÇ=rãïÉäíI=_Éêäáå

fã=o~ÜãÉå=ÇÉê=§ÄÉêï~ÅÜìåÖ=îçå=dêìåÇJ=ìåÇ=qêáåâï~ëëÉê=å~ÅÜ=ÇÉê=oáÅÜíäáåáÉ=òìê=bãáëëáçåëJ=ìåÇ=fããáëëáçåëJ
ΩÄÉêï~ÅÜìåÖ=âÉêåíÉÅÜåáëÅÜÉå=̂ åä~ÖÉå=ëáåÇ=áã=g~Üê=OMMP=îçå=ÇÉå=~ãíäáÅÜÉå=jÉëëëíÉääÉå=ÇÉê=i®åÇÉê=jÉëëïÉêíÉ=
ãáíÖÉíÉáäí=ïçêÇÉåI=ÇáÉ=áå=q~ÄÉääÉ=NKQKRJN=ΩÄÉêëáÅÜíäáÅÜ=òìë~ããÉåÖÉÑ~ëëí=ëáåÇK=̂ ìÑÖÉÑΩÜêí=ëáåÇ=ÇáÉ=̂ åò~Üä=ÇÉê=ìåJ
íÉêëìÅÜíÉå=mêçÄÉåI=ÇáÉ=^åò~Üä=ÇÉê=jÉëëïÉêíÉ=çÄÉêÜ~äÄ=ÇÉê=k~ÅÜïÉáëÖêÉåòÉI=ÇÉê=jáåáã~ä=ìåÇ=ÇÉê=j~ñáã~äïÉêí=
ëçïáÉ=ÇÉê=jÉÇá~å=ÇÉê=^âíáîáí®íëâçåòÉåíê~íáçåK=

bë=ïìêÇÉå=~ääÉ=tÉêíÉ=ÄÉêΩÅâëáÅÜíáÖíI=ÇáÉ=Äáë=òìã=ONK=gìåá=OMMQ=ÄÉá=ÇÉê=iÉáíëíÉääÉ=ÉáåÖÉÖ~åÖÉå=ëáåÇK

dêìåÇï~ëëÉê

fã=o~ÜãÉå=ÇÉê=rãÖÉÄìåÖëΩÄÉêï~ÅÜìåÖ=âÉêåíÉÅÜåáëÅÜÉê=^åä~ÖÉå=ïìêÇÉå=jÉëëïÉêíÉ=îçå=NPT=dêìåÇï~ëJ
ëÉêÉåíå~ÜãÉëíÉääÉå=ÖÉãÉäÇÉíK

cΩê=`®ëáìãJNPT=äáÉÖÉå=òïÉá=jÉëëïÉêíÉ=ΩÄÉê=ÇÉå=~åÖÉÖÉÄÉåÉå=k~ÅÜïÉáëÖêÉåòÉå=îçå=MINN=ã_èLä=Äáë=VM=ã_èLäK=
EOMMOW=MISP=Äáë=TO=ã_èLäFK=aáÉ=jÉëëïÉêíÉ=äáÉÖÉå=ÄÉá=OIR=ã_èLä=ìåÇ=VIU=ã_èLäI=ÇÉê=jÉÇá~å=~ääÉê=ãáíÖÉíÉáäíÉå=tÉêíÉ=
äáÉÖí=ÄÉá=Y=PM=ã_èLä=EOMMOW=Y=OP=ã_èLäFK

aáÉ=tÉêíÉ=ÑΩê=ÇáÉ=píêçåíáìãJVMJ^âíáîáí®íëâçåòÉåíê~íáçåÉå=ERMB=ÇÉê=jÉëëïÉêíÉ=ΩÄÉê=ÇÉê=k~ÅÜïÉáëÖêÉåòÉF=äáÉÖÉå=
òïáëÅÜÉå=OIQ=ã_èLä=ìåÇ=NN=ã_èLä=EOMMOW=MIUV=Äáë=NO=ã_èLäFK=aÉê=jÉÇá~å=äáÉÖí=ÄÉá=QIQ ã_èLä=EOMMOW=PIQ=ã_èLäFK

aáÉ=ÄÉêáÅÜíÉíÉ=dÉë~ãíJ�J^âíáîáí®íëâçåòÉåíê~íáçå=äáÉÖí=òïáëÅÜÉå=MIMOM=_èLä=ìåÇ=MINO=_èLä=EOMMOW=MIMOQ=Äáë=MIOO=
_èLäFI=ãáí=ÉáåÉã=jÉÇá~å=ë®ãíäáÅÜÉê=tÉêíÉ=îçå=Y=MIMU=_èLä=EOMMOW=MIMSN=_èLäFK

aáÉ=oÉëíJ�J^âíáîáí®íëâçåòÉåíê~íáçå=ïìêÇÉ=áå=OQ=mêçÄÉå=ÖÉãÉëëÉåK=^ääÉ=tÉêíÉ=ä~ÖÉå=ìåíÉêÜ~äÄ=ÇÉê=ÖÉÑìåÇÉåÉå=
k~ÅÜïÉáëÖêÉåòÉå=EOMMOW ~ääÉ=tÉêíÉ=ìåíÉêÜ~äÄ=ÇÉê=k~ÅÜïÉáëÖêÉåòÉFK=aÉê=jÉÇá~å=~ääÉê=tÉêíÉ=ÄÉíê®Öí=Y=MINM=_èLä=
EOMMOW=Y MINM=_èLäFK

få=NPB=ÇÉê=ìåíÉêëìÅÜíÉå=t~ëëÉêéêçÄÉå=ïìêÇÉ=qêáíáìã=áã=hçåòÉåíê~íáçåëÄÉêÉáÅÜ=îçå=MITN=_èLä=Äáë=NVM=_èLä=å~ÅÜJ
ÖÉïáÉëÉå=EOMMOW=MIRN=_èLä=Äáë=OUM=_èLäFI=ÇÉê=jÉÇá~å=~ääÉê=tÉêíÉ=äáÉÖí=ÄÉá=Y=SIR=_èLä=EOMMOW=Y VIM=_èLäFK=aáÉ=tÉêíÉ=
äáÉÖÉå=Ç~ãáí=íÉáäïÉáëÉ=ÇÉìíäáÅÜ=ΩÄÉê=ÇÉå=ÇÉêòÉáíáÖÉå=tÉêíÉå=áã=káÉÇÉêëÅÜä~ÖI=ÇáÉ=òïáëÅÜÉå=N=ìåÇ=O=_èLä=äáÉÖÉåK

aáÉ=ã~ñáã~äÉå=qêáíáìãâçåòÉåíê~íáçåÉå=îçå=Äáë=òì=NVM=_èLä=EOMMOW=Äáë=OUM=_èLäF=ïìêÇÉå=J=ïáÉ=áå=ÇÉå=îÉêÖ~åÖÉåÉå=
g~ÜêÉå=J=~å=mêçÄÉåÉåíå~ÜãÉëíÉääÉå=ÑΩê=çÄÉêÑä®ÅÜÉåå~ÜÉë=dêìåÇï~ëëÉê=~ìÑ=ÇÉã=dÉä®åÇÉ=ÇÉë=cêÉáä~ÖÉêë=ÑΩê=ê~ÇáJ
ç~âíáîÉ=^ÄÑ®ääÉ=ÇÉë=cçêëÅÜìåÖëòÉåíêìãë=oçëëÉåÇçêÑ=ÖÉÑìåÇÉåK=_Éá=ÇáÉëÉå=píáÅÜéêçÄÉå=ïìêÇÉå=~ìÅÜ=
hçÄ~äíJSMJhçåí~ãáå~íáçåÉå=îçå=Äáë=òì=MIP=_èLä=EOMMOW=MIPO=_èLäF=ÉêãáííÉäíK=aáÉ=ÉêÜ∏ÜíÉå=qêáíáìãJ=ìåÇ=̀ çJSMJtÉêíÉ=
áã=dêìåÇï~ëëÉê=ëáåÇ=~ìÑ=ÉáåÉ=hçåí~ãáå~íáçå=ÇÉë=råíÉêÖêìåÇÉë=~ìÑ=ÇÉã=_ÉíêáÉÄëÖÉä®åÇÉ=áåÑçäÖÉ=îçå=iÉÅâ~ÖÉå=
~å=EáåòïáëÅÜÉå=åáÅÜí=ãÉÜê=ÖÉåìíòíÉåF=_ÉíçåJ^ÄâäáåÖÄÉÅâÉå=ÑΩê=âçåí~ãáåáÉêíÉ=t®ëëÉê=òìêΩÅâòìÑΩÜêÉåK=^ääÉ=mêçJ
ÄÉå=~ì≈ÉêÜ~äÄ=ÇÉë=cçêëÅÜìåÖëëí~åÇçêíÉë=ïÉáëÉå=qêáíáìãJtÉêíÉ=ìåíÉêÜ~äÄ=ÇÉê=k~ÅÜïÉáëÖêÉåòÉ=îçå=S=_èLä=~ìÑK

aáÉ=áã=o~ÜãÉå=ÇÉê=rãÖÉÄìåÖëΩÄÉêï~ÅÜìåÖ=ÇÉê=pÅÜ~ÅÜí~åä~ÖÉ=^ëëÉ=ÑÉëíÖÉëíÉääíÉå=o~ÇáçåìâäáÇÉ=ëáåÇ=å~íΩêäáJ
ÅÜÉå=rêëéêìåÖë=çÇÉê=áã=c~ää=îçå=pêJVM=ÉáåÉ=cçäÖÉ=ÇÉë=ÖäçÄ~äÉå=c~ääçìíëK

qêáåâï~ëëÉê

fã=g~Üê=OMMP=ïìêÇÉå=áã=o~ÜãÉå=ÇÉê=rãÖÉÄìåÖëΩÄÉêï~ÅÜìåÖ=âÉêåíÉÅÜåáëÅÜÉê=^åä~ÖÉå=jÉëëïÉêíÉ=îçå=NS=
oÉáåï~ëëÉêJ=ìåÇ=OM=oçÜï~ëëÉêJbåíå~ÜãÉëíÉääÉå=ÄÉéêçÄíK

cΩê=`®ëáìãJNPT=ïìêÇÉ=Éáå=jÉëëïÉêí=EMIMUR=ã_èLäF=çÄÉêÜ~äÄ=ÇÉê=àÉïÉáäáÖÉå=k~ÅÜïÉáëÖêÉåòÉå=îçå=MIN=ã_èLä=Äáë=
SM=ã_èLä=EOMMOW=MIMUS=ã_èLä=Äáë=SM=ã_èLäF=ÉêãáííÉäíK=aÉê=jÉÇá~å=~ääÉê=`ëJNPTJtÉêíÉ=äáÉÖí=ÄÉá=Y=NS=ã_èLä=EOMMOW=
Y NS ã_èLäFK

aáÉ=^âíáîáí®íëâçåòÉåíê~íáçåÉå=ÑΩê=píêçåíáìãJVM=äáÉÖÉå=òïáëÅÜÉå=MIOO ã_èLä=ìåÇ=QIQ ã_èLä=EOMMOW=MIPN=Äáë=
RIQ ã_èLäFI=ãáí=ÉáåÉã=jÉÇá~å=~ääÉê=tÉêíÉ=îçå=PIS ã_èLä=EOMMOW=PIM ã_èLäFK

aáÉ=tÉêíÉ=ÑΩê=ÇáÉ=dÉë~ãíJ�J^âíáîáí®íëâçåòÉåíê~íáçåÉå=ëáåÇ=å~íΩêäáÅÜÉå=rêëéêìåÖëI=ëáÉ=äáÉÖÉå=ÄÉá=QU ã_èLä=ìåÇ=
RS=ã_èLä=EOMMOW=SR ã_èLäFK=aÉê=jÉÇá~å=ä~Ö=ÄÉá=RO=ã_èLä=EOMMOW=TP=ã_èLäFK

få=OO=mêçÄÉå=Eîçå=US=ÖÉãÉëëÉåÉå=mêçÄÉåF=ïìêÇÉ=qêáíáìã=áå=hçåòÉåíê~íáçåÉå=òïáëÅÜÉå=MIUO=_èLä=ìåÇ=QQ _èLä=
EOMMOW=MITV=Äáë=TU _èLäF=å~ÅÜÖÉïáÉëÉåI=ÇÉê=jÉÇá~å=~ääÉê=tÉêíÉ=äáÉÖí=ÄÉá=Y=RIU=_èLä=EOMMOW=Y=RIU=_èLäFK=aáÉ=ΩÄÉê=ÇÉå=
ÇÉêòÉáíáÖÉå=tÉêíÉå=áã=káÉÇÉêëÅÜä~Ö=òïáëÅÜÉå=N=ìåÇ=O=_èLä=äáÉÖÉåÇÉå=tÉêíÉ=ëáåÇ=~ìÑ=ÇÉå=báåíê~Ö=îçå=lÄÉêÑä®J
ÅÜÉåï~ëëÉê=EòK _K=~äë=rÑÉêÑáäíê~íF=òì=Éêâä®êÉåI=Ç~ë=ÇìêÅÜ=qêáíáìãJbãáëëáçåÉå=~ìë=ÇÉã=^Äï~ëëÉê=âÉêåíÉÅÜåáëÅÜÉê=
^åä~ÖÉå=ÄÉä~ëíÉí=áëíK

^ääÉ=tÉêíÉ=ΩÄÉê=NM=_èLä=ëí~ããÉå=~ìë=báåòÉäï~ëëÉêîÉêëçêÖìåÖÉå=áå=ÇÉê=k®ÜÉ=ÉáåÉë=̂ äíêÜÉáå~êãëI=ÇÉê=áå=ÇÉê=cäáÉ≈J
êáÅÜíìåÖ=îçå=dêìåÇJ=ìåÇ=lÄÉêÑä®ÅÜÉåï~ëëÉê=ÇÉë=cçêëÅÜìåÖëòÉåíêìãë=h~êäëêìÜÉ=äáÉÖíK=a~ë=qêáåâï~ëëÉê=~ìë=∏ÑJ
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ÑÉåíäáÅÜÉå=t~ëëÉêîÉêëçêÖìåÖÉå=áå=ÇÉå=lêíëÅÜ~ÑíÉå=ÄÉáã=cçêëÅÜìåÖëòÉåíêìã=ïÉáëí=äÉÇáÖäáÅÜ=qêáíáìãâçåòÉåíê~J
íáçåÉå=îçå=Y=NM=_èLä=~ìÑK=pÉäÄëí=ìåíÉê=ÇÉê=^åå~ÜãÉI=Ç~ëë=ÇÉê=ÖÉë~ãíÉ=qêáåâï~ëëÉêÄÉÇ~êÑ=ãáí=t~ëëÉê=~ìë=ÇÉå=
báåòÉäï~ëëÉêîÉêëçêÖìåÖÉå=ÖÉÇÉÅâí=ïΩêÇÉI=ÉêÖ®ÄÉ=ëáÅÜ=åìê=ÉáåÉ=ìåïÉëÉåíäáÅÜÉ=bêÜ∏ÜìåÖ=ÖÉÖÉåΩÄÉê=ÇÉê=å~íΩêJ
äáÅÜÉå=píê~ÜäÉåÉñéçëáíáçå=ÑΩê=ÇáÉ=ÄÉíêçÑÑÉåÉå=mÉêëçåÉåK

báåÉ=píê~ÜäÉåÉñéçëáíáçå=ÇÉê=_Éî∏äâÉêìåÖ=ÇìêÅÜ=âΩåëíäáÅÜÉ=ê~Çáç~âíáîÉ=píçÑÑÉ=~ìÑ=ÇÉã=tÉÖÉ=ΩÄÉê=Ç~ë=qêáåâï~ëJ
ëÉê=áëí=~ìÑ=dêìåÇ=ÇÉê=îçêäáÉÖÉåÇÉå=a~íÉå=ÖÉÖÉåΩÄÉê=ÇÉê=å~íΩêäáÅÜÉå=píê~ÜäÉåÉñéçëáíáçå=îÉêå~ÅÜä®ëëáÖÄ~ê=âäÉáåK

q~ÄÉääÉ=NKQKRJN rãÖÉÄìåÖëΩÄÉêï~ÅÜìåÖ=îçå=âÉêåíÉÅÜåáëÅÜÉå=^åä~ÖÉå=OMMP
EdêìåÇï~ëëÉê=ìåÇ=qêáåâï~ëëÉêF
EpìêîÉáää~åÅÉ=çÑ=íÜÉ=ëìêêçìåÇáåÖë=çÑ=åìÅäÉ~ê=Ñ~ÅáäáíáÉë=áå=OMMP=
ÖêçìåÇï~íÉê=~åÇ=ÇêáåâáåÖ=ï~íÉêF

~F iáÉÖÉå=ãÉÜê=~äë=RMB=ÇÉê=ÖÉãÉëëÉåÉå=tÉêíÉ=ìåíÉêÜ~äÄ=ÇÉê=k~ÅÜïÉáëÖêÉåòÉI=ïÉêÇÉå=åìê=ÇÉê=jáåáã~äïÉêíJ=ìåÇ
ÇÉê=j~ñáã~äïÉêí=~åÖÉÖÉÄÉåK=aÉê=~êáíÜãÉíáëÅÜÉ=jáííÉäïÉêí=ïìêÇÉ=~ìë=ÇÉå=jÉëëïÉêíÉå=çÜåÉ=_ÉêΩÅâëáÅÜíáÖìåÖ
ÇÉê=k~ÅÜïÉáëÖêÉåòÉå=ÉêêÉÅÜåÉí

ÄF dÉã®≈=obfJjÉëëéêçÖê~ãã=áëí=ÄÉá=ÇÉê=�JpéÉâíêçãÉíêáÉ=ÇáÉ=báåÜ~äíìåÖ=ÇÉê=k~ÅÜïÉáëÖêÉåòÉ=åìê=ÑΩê=Ç~ë=o~ÇáçåìJ
âäáÇ=`çJSM=îçêÖÉëÅÜêáÉÄÉåI=ÇK ÜK= ÑΩê=~åÇÉêÉ=ÖJëíê~ÜäÉåÇÉ=o~ÇáçåìâäáÇÉ=ãΩëëÉå=ÇáÉ=k~ÅÜïÉáëÖêÉåòÉå=îçå=ÇÉê
jÉëëëíÉääÉ=åáÅÜí=~åÖÉÖÉÄÉå=ïÉêÇÉåK=a~=åáÅÜí=~ääÉ=jÉëëëíÉääÉå=ÇáÉ=k~ÅÜïÉáëÖêÉåòÉå=ÑΩê=`ëJNPT=ìåÇ=hJQM=ãáííÉáJ
äÉåI=â~åå=ÑΩê=ÇáÉëÉ=kìâäáÇÉ=ÇáÉ=^åò~Üä=ÇÉê=ÖÉãÉäÇÉíÉå=tÉêíÉ=âäÉáåÉê=~äë=ÄÉá=`çJSM=ëÉáå

i~åÇ kìâäáÇ ^åò~Üä
ÖÉë~ãí=ÄF

^åò~Üä
Yktd

jáåáã~äJ
ïÉêíÉ=~F

j~ñáã~äJ
ïÉêíÉ=~F

jáííÉäJ
ïÉêíÉ=~F

jÉÇá~åÉ

dêìåÇï~ëëÉê=áå=_èLä
_ìåÇÉëêÉéìÄäáâ
aÉìíëÅÜä~åÇ

hJQM
`çJSM
`ëJNPT
eJP
pêJVM
oJ_Éí~
dJ^äéÜ~

NPQ
PRR
OQR
PUN
PS
OQ
PV

SU
PQV
OQP
PPM
NU
OQ
OP

MIMNN
MIMMTS
MIMMOR
MITN
MIMMOQ

MIMOM

RIM
MIPM
MIMMVU

NVM
MIMNN

MINO

MIMMQU

=MIPS
YMIMPU
YMIMP
YSIR
YMIMMQQ
YMIN
MIMU

qêáåâï~ëëÉê=áå=_èLä
_ìåÇÉëêÉéìÄäáâ
aÉìíëÅÜä~åÇ

hJQM
`çJSM
`ëJNPT
eJP
pêJVM
dJ^äéÜ~

RT
TR
TR
US
PO
O

QN
TR
TQ
SQ
NU
M

MIMON

MIUO
MIMMMOO
MIMQU

MIQQ

MIMMMMUR
QQ
MIMMQQ
MIMRS MIMRO

YMIPR
YMIMNT
YMIMNS
YRIU
= MIMMPS
= MIMRO



J=NTU=J ^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk

1.4.6 Pflanzliche Nahrungsmittel

(Foodstuffs of vegeta  ble origin)

_É~êÄÉáíÉí=îçã=fåëíáíìí=ÑΩê=`ÜÉãáÉ=ìåÇ=qÉÅÜåçäçÖáÉ=ÇÉê=jáäÅÜ=ÇÉê=_ìåÇÉëÑçêëÅÜìåÖë~åëí~äí=ÑΩê=iÉÄÉåëJ
ãáííÉä=ìåÇ=bêå®ÜêìåÖI=háÉä

eáåëáÅÜíäáÅÜ=ÇÉê=ê~Çáç∏âçäçÖáëÅÜÉå=páíì~íáçå=áå=ÇÉê=rãÖÉÄìåÖ=âÉêåíÉÅÜåáëÅÜÉê=^åä~ÖÉå=ìåÇ=ÇÉê=ÄÉçÄ~ÅÜíÉíÉå=
pÅÜï~åâìåÖÉå=ÇÉê=jÉëëïÉêíÉ=áå=ÇáÉëÉå=_ÉêÉáÅÜÉå=ÖÉäíÉå=ÇáÉ=̂ ìëÑΩÜêìåÖÉåI=ÇáÉ=ÄÉêÉáíë=áå=ÇÉå=h~éáíÉäå=f=PKO=ìåÇ=
f=PKQKO=ÖÉã~ÅÜí=ïìêÇÉåK=^ìÅÜ=áå=ÇÉê=rãÖÉÄìåÖ=âÉêåíÉÅÜåáëÅÜÉê=^åä~ÖÉå=áëí=ÇáÉ=páíì~íáçå=å~ÅÜ=ïáÉ=îçê=ÇìêÅÜ=
ÇáÉ=òìêΩÅâäáÉÖÉåÇÉå=aÉéçëáíáçåÉå=å~ÅÜ=ÇÉå=hÉêåï~ÑÑÉåîÉêëìÅÜÉå=ÇÉê=ëÉÅÜòáÖÉê=g~ÜêÉ=ìåÇ=å~ÅÜ=ÇÉã=qëÅÜÉêåçJ
ÄóäìåÑ~ää=áã=g~ÜêÉ=NVUS=ÖÉéê®ÖíK

aáÉ=bêÖÉÄåáëëÉ=ÇÉê=§ÄÉêï~ÅÜìåÖ=å~ÅÜ=ÇÉê=oáÅÜíäáåáÉ=òìê=bãáëëáçåëJ=ìåÇ=fããáëëáçåëΩÄÉêï~ÅÜìåÖ=âÉêåíÉÅÜåáJ
ëÅÜÉê=^åä~ÖÉå=ëáåÇ=ÑΩê=dÉãΩëÉ=ìåÇ=dÉíêÉáÇÉ=áå=ÇÉå=q~ÄÉääÉå=NKQKSJN=ìåÇ=NKQKSJOI=ÑΩê=lÄëí=áå=q~ÄÉääÉ=NKQKSJP=òìJ
ë~ããÉåÖÉÑ~ëëíK=aáÉ=îçêäáÉÖÉåÇÉå=jÉëëïÉêíÉ=ä~ëëÉå=áã=sÉêÖäÉáÅÜ=ãáí=~åÇÉêÉå=lêíÉå=áå=ÇÉê=_ìåÇÉëêÉéìÄäáâ=âÉáåÉ=
bêÜ∏ÜìåÖ=ÇÉê=o~Çáç~âíáîáí®í=ÉêâÉååÉåK

q~ÄÉääÉ=NKQKSJN o~Çáç~âíáîáí®í=ÇÉê=éÑä~åòäáÅÜÉå=k~ÜêìåÖëãáííÉä=áå=ÇÉê=å®ÜÉêÉå=rãÖÉÄìåÖ=âÉêåíÉÅÜåáJ
ëÅÜÉê=^åä~ÖÉåW=dÉãΩëÉ
Eo~Çáç~Åíáîáíó=çÑ=ÑççÇ=çÑ=îÉÖÉí~ÄäÉ=çêáÖáå=áå=íÜÉ=îáÅáåáíó=çÑ=åìÅäÉ~ê=Ñ~ÅáäáíáÉëW=îÉÖÉí~ÄäÉëF=

_ìåÇÉëä~åÇ
hÉêåíÉÅÜåáëÅÜÉ
^åä~ÖÉ

g~Üê

^âíáîáí®í=áå=_èLâÖ=cj

k
jáííÉäïÉêí
E_ÉêÉáÅÜF

k
jáííÉäïÉêí
E_ÉêÉáÅÜF

`ëJNPT pêJVM

_~ÇÉåJtΩêííÉãÄÉêÖ

cw=h~êäëêìÜÉ OMMN NV YMIMS= S MINM=

OMMO NN YMIMQ= R YMINN

OMMP NR YMIMQ=EYMIMO=J=MINMF O MINN=E=MIMS=J=MINSF

hÉêåâê~ÑíïÉêâ OMMN NV YMIMT= U MINO=

lÄêáÖÜÉáã OMMO OM YMIMT= NR MINP=

OMMP NS YMIMT=EYMIMQ=J=YMINMF NM MINP=E=MIMS=J=MIPRF

hÉêåâê~ÑíïÉêâ OMMN NV YMIMU= NN MINP=

kÉÅâ~êïÉëíÜÉáã OMMO ON YMIMV= NR MINO=

OMMP OM YMIMT=EYMIMP=J=MIPMF NM MINN=E=MIMR=J=MIOVF

hÉêåâê~ÑíïÉêâ OMMN V YMIMS= R MINN=

mÜáäáééëÄìêÖ OMMO U YMIMS= Q MINO

OMMP U YMIMR=E=MIMO=J=YMIMTF Q MIMS=E=MIMN=J=MINM=F

hÉêåâê~ÑíïÉêâ OMMN NS YMIMT= T MINS=

_Éòå~ìLiÉáÄëí~Çí OMMO U YMIMT= T MIOR=

pÅÜïÉáò OMMP NS YMIMV=EYMIMQ=J=MINT=F NN MIOQ=E=MIMR=J=MITT=F

hÉêåâê~ÑíïÉêâ OMMN NR YMIMV= T MINO=

cÉëëÉåÜÉáã OMMO OO YMINV= NM MINT=

cê~åâêÉáÅÜ OMMP NQ YMIMV=EYMIMP=J=MINP=F P MION=E=MIMR=J=MIPU=F

_~óÉêå

hÉêåâê~ÑíïÉêâ OMMN T YMIOO T MIOR

dìåÇêÉããáåÖÉå OMMO ~F ~F

OMMP ~F ~F



^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk J=NTV=J

`ëJNPT pêJVM

hÉêåâê~ÑíïÉêâ OMMN N= YMIO N MINN

fë~ê OMMO ~F ~F

OMMP ~F ~F

hÉêåâê~ÑíïÉêâ OMMN Q YMIO Q MINR

dê~ÑÉåêÜÉáåÑÉäÇ OMMO ~F ~F

OMMP ~F ~F

_Éêäáå

cçêëÅÜìåÖëêÉ~âíçê OMMN NO YMINT= Q MIQP=

_boff OMMO NQ YMIOM= R MIOP=

OMMP S YMIOT=EYMIMS=J=MIQNF ~F

_ê~åÇÉåÄìêÖ

hÉêåâê~ÑíïÉêâ OMMN NN YMINP= NN MIOQ=

oÜÉáåëÄÉêÖ OMMO NN YMINP= NN MIPO=

OMMP NM YMINN=EYMIMU=J=YMINQF NM MIOO=E=MIMQ=J=MISPF

eÉëëÉå

hÉêåâê~ÑíïÉêâ OMMN V YMIMV V MIMV

_áÄäáë OMMO NM YMIMT= NM MINN=

OMMP N YMIMR N MINO

Gesamt-�-^âíáîáí®í=_èLâÖ=
^ëÅÜÉ

mìJOPU
_èLâÖ=^ëÅÜÉ

mìJOPVLOQM=
_èLâÖ=^ëÅÜÉ

kìâäÉ~êÄÉíêáÉÄÉ OMMN N YMIMR MINO

e~å~ì OMMO N YMIMU YMIMT

OMMP ~F

`ëJNPT pêJVM

jÉÅâäÉåÄìêÖJsçêéK

hÉêåâê~ÑíïÉêâ OMMN R YMIMS= R MIOT=

dêÉáÑëï~äÇ OMMO T YMIMV= T MINT=

OMMP O MIMU=E=MIMU=J=MIMVF O MIMP=EMIMN=J=MIMRF

káÉÇÉêë~ÅÜëÉå

hÉêåâê~ÑíïÉêâ OMMN T YMINM= T MINQ=

bãëä~åÇ OMMO T YMINN T MIOU=

OMMP R YMINN=EYMIMT=J=MINQF R MINR=EMIMV=J=MIOOF

hÉêåâê~ÑíïÉêâ OMMN S YMIMU= R MIOM=

dêçÜåÇÉ OMMO T YMIMU T MINV=

OMMP Q YMIMT=EYMIMR=J=MINMF Q MIMU=EMIMQ=J=MINPF

hÉêåâê~ÑíïÉêâ OMMN S YMIMT= S MINM=

pí~ÇÉ OMMO R YMINR= R MIPM=

OMMP R YMINQ=EYMIMR=J=MIONF R MIOT=EMIMU=J=MIRRF

=EcçêíëÉíòìåÖ=q~ÄÉääÉF

_ìåÇÉëä~åÇ
hÉêåíÉÅÜåáëÅÜÉ
^åä~ÖÉ

g~Üê

^âíáîáí®í=áå=_èLâÖ=cj

k
jáííÉäïÉêí
E_ÉêÉáÅÜF

k
jáííÉäïÉêí
E_ÉêÉáÅÜF



J=NUM=J ^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk

~F= a~íÉå=ä~ÖÉå=åáÅÜí=îçê
ÄF= tÉáÅÜí=ÇáÉ=^åò~Üä=ÉáåòÉäåÉê=jÉëëìåÖÉå=îçã=~åÖÉÖÉÄÉåÉå=k=~ÄI=áëí=ëáÉ=ÖÉíêÉååí=~ìÑÖÉÑΩÜêí
ÅF= mä~åÑÉëíëíÉääìåÖëÄÉëÅÜäìëë=ÑΩê=båÇä~ÖÉêìåÖëéìåâí=hçåê~Ç=äáÉÖí=îçêK=dÉÖÉå=ÇáÉëÉå=_ÉëÅÜäìëë=ïìêÇÉå=ãÉÜêÉêÉ=hä~J

ÖÉå=ÉáåÖÉêÉáÅÜíK=aáÉ=pÅÜ~ÅÜí~åä~ÖÉ=ÄÉÑáåÇÉí=ëáÅÜ=Äáë=òì=ÉáåÉê=ÖÉêáÅÜíäáÅÜÉå=båíëÅÜÉáÇìåÖ=áã=lÑÑÉåÜ~äíìåÖëÄÉíêáÉÄ

`ëJNPT pêJVM

hÉêåâê~ÑíïÉêâ OMMN Q YMIMU= Q MINM=

råíÉêïÉëÉê OMMO T YMINN S MIMU

OMMP R YMIMU=EYMIMT=J=YMINMF R MINN=EMIMS=J=MINSF

pÅÜ~ÅÜí=hçåê~Ç=ff=ÅF OMMN ~F ~F

OMMO N YMINP N MIRR

OMMP ~F ~F

kçêÇêÜÉáåJtÉëíÑ~äÉå

hc^=gΩäáÅÜ OMMN ~F R YMIPQ=

OMMO R YMIOM= R MIOM=

OMMP T YMIMU=EYMIMQ=J=YMINNF T MINQ=EMIMO=J=MIOSF

cäìçê=EãÖLâÖ=qjF
rê~å=

=E_èLâÖ=qjF
rJOPU

=E_èLâÖ=qjF

r^d=dêçå~ì OMMN S YOIS= S YMIQS ÄF=YMIRXYMIR=
EkZOF

OMMO O OIV=ENIR=J=QIOF O MIPM

OMMP R PIR=ENIR=Ó=RIQF R YMIV=
EYMIOP=J=OITF

`ëJNPT pêJVM

oÜÉáåä~åÇJmÑ~äò

hÉêåâê~ÑíïÉêâ OMMN ~F

jΩäÜÉáãJh®êäáÅÜ OMMO ~F

OMMP N YMIMR N MIMN

p~ÅÜëÉå

oçëëÉåÇçêÑ OMMN N YMIMV N MINV

OMMO ~F ~F

OMMP N YMIMV ~F

p~ÅÜëÉåJ^åÜ~äí

båÇä~ÖÉê=jçêëäÉÄÉå OMMN O YMION N MIPS

OMMO O YMINQ= N MINP

OMMP O YMINU=EYMINR=J=YMIONF O MIPS=EMINM=J=MISOF

pÅÜäÉëïáÖJeçäëíÉáå OMMN N YMIMV N MINP

dhpp OMMO N YMINQ N MINN

dÉÉëíÜ~ÅÜí OMMP N YMINN N MINQ

hÉêåâê~ÑíïÉêâ= OMMN O YMIMU= O MINM=

hêΩããÉä OMMO N MIMT N MINQ

OMMP N YMIMS N MIMQ

=EcçêíëÉíòìåÖ=q~ÄÉääÉF

_ìåÇÉëä~åÇ
hÉêåíÉÅÜåáëÅÜÉ
^åä~ÖÉ

g~Üê

^âíáîáí®í=áå=_èLâÖ=cj

k
jáííÉäïÉêí
E_ÉêÉáÅÜF

k
jáííÉäïÉêí
E_ÉêÉáÅÜF



^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk J=NUN=J

q~ÄÉääÉ=NKQKSJO o~Çáç~âíáîáí®í=ÇÉê=éÑä~åòäáÅÜÉå=k~ÜêìåÖëãáííÉä=áå=ÇÉê=å®ÜÉêÉå=rãÖÉÄìåÖ=âÉêåJ
íÉÅÜåáëÅÜÉê=^åä~ÖÉåW=dÉíêÉáÇÉ
Eo~Çáç~Åíáîáíó=çÑ=ÑççÇëíìÑÑë=çÑ=îÉÖÉí~ÄäÉ=çêáÖáå=áå=íÜÉ=îáÅáåáíó=çÑ=åìÅäÉ~ê=Ñ~ÅáäáíáÉëW=
ÅÉêÉ~äëF

_ìåÇÉëä~åÇ
âÉêåíÉÅÜåáëÅÜÉ
^åä~ÖÉ

g~Üê

^âíáîáí®í=áå=_èLâÖ=cj

k
jáííÉäïÉêí
E_ÉêÉáÅÜF

k
jáííÉäïÉêí
E_ÉêÉáÅÜF

`ëJNPT pêJVM

_~ÇÉåJtΩêííÉãÄÉêÖ

cw=h~êäëêìÜÉ OMMN U YMIMV= P MIQS=

OMMO V YMIMU= N MIOO

OMMP V YMIMU=EYMIMR=J=YMINOF S MINU=EMINM=J=MIPPF

hÉêåâê~ÑíïÉêâ OMMN S YMIMT= P MINP=

lÄêáÖÜÉáã OMMO T YMIMT= Q MINM=

OMMP P YMIMV=EYMIMS=J=YMINNF ~F

hÉêåâê~ÑíïÉêâ OMMN S YMIMU= P MINO=

kÉÅâ~êïÉëíÜÉáã OMMO S YMIMT= P

OMMP P YMIMT=EYMIMR=J=YMIMVF ~F

hÉêåâê~ÑíïÉêâ OMMN O YMIMT= ~F

mÜáäáééëÄìêÖ OMMO Q YMIMU= N MIMT

OMMP R YMIMU=EYMIMR=J=YMINMF P MINQ=EMIMV=J=MIONF

hÉêåâê~ÑíïÉêâ OMMN R YMIMV= R MIOR=

_Éòå~ìLiÉáÄëí~Çí OMMO Q YMIMS= Q MIOV=

pÅÜïÉáò OMMP T YMIMT=EYMIMR=J=YMIMVF Q MIOT=EMIOQ=J=MIPMF

hÉêåâê~ÑíïÉêâ OMMN P YMINM= O MIOM

cÉëëÉåÜÉáã OMMO R YMIMS= Q MI=OQ=

cê~åâêÉáÅÜ OMMP S YMINM=EYMIMS=J=MIOPF P MINV=EMINO=J=MIORF

_~óÉêå

hÉêåâê~ÑíïÉêâ OMMN P YMIO P MIOT

dìåÇêÉããáåÖÉå OMMO ~F ~F

OMMP ~F ~F

hÉêåâê~ÑíïÉêâ OMMN R YMIO R MIMS

fë~ê OMMO ~F ~F

OMMP ~F ~F

hÉêåâê~ÑíïÉêâ OMMN O YMIN O MIN

dê~ÑÉåêÜÉáåÑÉäÇ OMMO ~F ~F

OMMP ~F ~F

Gesamt-�-Aktivität pêJVM

p_th OMMN ~F ~F

h~êäëíÉáå OMMO ~F ~F

OMMP ~F ~F



J=NUO=J ^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk

_Éêäáå `ëJNPT pêJVM

cçêëÅÜìåÖëêÉ~âíçê OMMN ~F ~F

_boff OMMO ~F ~F

OMMP ~F ~F

eÉëëÉå

hÉêåâê~ÑíïÉêâ OMMN V YMINS= V MIMU

_áÄäáë OMMO T YMIPU= T MINR=

OMMP Q YMINQ=EYMINO=J=YMINTF Q YMIMV=EYMIMN=J=MINPF

Gesamt-�-^âíáîáí®í=
_èLâÖ=^ëÅÜÉ

mìJOPU
_èLâÖ=^ëÅÜÉ

mìJOPVLOQM=
_èLâÖ^ëÅÜÉ

kìâäÉ~êÄÉíêáÉÄÉ OMMN N YMIMR YMIMQ

e~å~ì OMMO ~F ~F ~F

OMMP ~F ~F ~F

`ëJNPT pêJVM

jÉÅâäÉåÄìêÖJsçêéK

hÉêåâê~ÑíïÉêâ OMMN S YMINR= S MIQM=

dêÉáÑëï~äÇ OMMO U YMINP= U MIOT=

OMMP R YMINO=EYMINM=J=YMINPF R MIOM=EMINP=J=MIPOF

káÉÇÉêë~ÅÜëÉå

hÉêåâê~ÑíïÉêâ OMMN N MISV N MINS

bãëä~åÇ OMMO ~F ~F

OMMP ~F ~F

hÉêåâê~ÑíïÉêâ OMMN N MIVQ N MIPV

dêçÜåÇÉ OMMO ~F ~F

OMMP ~F ~F

hÉêåâê~ÑíïÉêâ OMMN ~F ~F

pí~ÇÉ OMMO ~F ~F

OMMP ~F ~F

hÉêåâê~ÑíïÉêâ OMMN N YMINR N MIPN

råíÉêïÉëÉê OMMO N YMIMU N MIPT

OMMP ~F ~F

pÅÜ~ÅÜí=hçåê~Ç=ff=ÅF OMMN S YMINN= O MIPO=

OMMO Q YMION=EYMINT=J=MIOSF P MION=EMINR=J=MIOTF

OMMP ~F ~F

kçêÇêÜÉáåJtÉëíÑ~äÉå

wïáëÅÜÉåä~ÖÉê=^Ü~ìë OMMN ~F ~F

OMMO ~F ~F

OMMP ~F ~F

hc^=gΩäáÅÜ OMMN ~F ~F

OMMO Q YMIOO=EYMINO=J=YMIPNF Q MINQ=EMIMP=J=MIOOF

OMMP ~F ~F

=EcçêíëÉíòìåÖ=q~ÄÉääÉF

_ìåÇÉëä~åÇ
âÉêåíÉÅÜåáëÅÜÉ
^åä~ÖÉ

g~Üê

^âíáîáí®í=áå=_èLâÖ=cj

k
jáííÉäïÉêí
E_ÉêÉáÅÜF

k
jáííÉäïÉêí
E_ÉêÉáÅÜF



^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk J=NUP=J

~F= a~íÉå=ä~ÖÉå=åáÅÜí=îçê
ÄF= tÉáÅÜí=ÇáÉ=^åò~Üä=ÉáåòÉäåÉê=jÉëëìåÖÉå=îçã=~åÖÉÖÉÄÉåÉå=k=~ÄI=áëí=ëáÉ=ÖÉíêÉååí=~ìÑÖÉÑΩÜêí
ÅF= mä~åÑÉëíëíÉääìåÖëÄÉëÅÜäìëë=ÑΩê=båÇä~ÖÉêìåÖëéìåâí=hçåê~Ç=äáÉÖí=îçêK=dÉÖÉå=ÇáÉëÉå=_ÉëÅÜäìëë=ïìêÇÉå=ãÉÜêÉêÉ=hä~J

ÖÉå=ÉáåÖÉêÉáÅÜíK=aáÉ=pÅÜ~ÅÜí~åä~ÖÉ=ÄÉÑáåÇÉí=ëáÅÜ=Äáë=òì=ÉáåÉê=ÖÉêáÅÜíäáÅÜÉå=båíëÅÜÉáÇìåÖ=áã=lÑÑÉåÜ~äíìåÖëÄÉJ
íêáÉÄK

cäìçê=EãÖLâÖ=qjF
rê~å=

=E_èLâÖ=qjF
rJOPU=

E_èLâÖ=qjF

r^d=dêçå~ì OMMN OO YNIQQ OO YMIOP ÄF=YMIR=k=Z=Q

OMMO NU YNIREYNIRJYNIRF NU YMIPM

OMMP OM YNISEYNIRJQINF OM YMIOP=EYMIOPJMIOUF

`ëJNPT pêJVM

oÜÉáåä~åÇJmÑ~äò

hÉêåâê~ÑíïÉêâ OMMN ~F ~F

jΩäÜÉáãJh®êäáÅÜ OMMO ~F ~F

OMMP ~F ~F

p~ÅÜëÉåJ^åÜ~äí

båÇä~ÖÉê=jçêëäÉÄÉå OMMN P YMINT= N MIMT

OMMO R YMINS= N MIMS

OMMP Q YMINS=EYMINQ=J=YMINSF N MINU

pÅÜäÉëïáÖJeçäëíÉáå

dhpp OMMN N YMINT N MIOQ

dÉÉëíÜ~ÅÜí OMMO N YMINN N MIOT

OMMP N YMINM N MIOV

hÉêåâê~ÑíïÉêâ OMMN O YMINP= O MINM=

_êìåëÄΩííÉä OMMO O YMIMV= O MIMS=

OMMP O YMIMV=EYMIMV=J=YMIMVF O MINP=EMINO=J=MINPF

hÉêåâê~ÑíïÉêâ OMMN O YMIMV= O MIOV=

hêΩããÉä OMMO O YMIMS= O MINU=

OMMP O YMIMQ=EYMIMO=J=MIMSF N MION

=EcçêíëÉíòìåÖ=q~ÄÉääÉF

_ìåÇÉëä~åÇ
âÉêåíÉÅÜåáëÅÜÉ
^åä~ÖÉ

g~Üê

^âíáîáí®í=áå=_èLâÖ=cj

k
jáííÉäïÉêí
E_ÉêÉáÅÜF

k
jáííÉäïÉêí
E_ÉêÉáÅÜF



J=NUQ=J ^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk

q~ÄÉääÉ=NKQKSJP o~Çáç~âíáîáí®í=ÇÉê=éÑä~åòäáÅÜÉå=k~ÜêìåÖëãáííÉä=áå=ÇÉê=å®ÜÉêÉå=rãÖÉÄìåÖ=âÉêåíÉÅÜåáJ
ëÅÜÉê=^åä~ÖÉåW=lÄëí
Eo~Çáç~Åíáîáíó=çÑ=ÑççÇëíìÑÑë=çÑ=îÉÖÉí~ÄäÉ=çêáÖáå=áå=íÜÉ=îáÅáåáíó=çÑ=åìÅäÉ~ê=Ñ~ÅáäáíáÉëW=ÑêìáíF

_ìåÇÉëä~åÇ
âÉêåíÉÅÜåáëÅÜÉ
^åä~ÖÉ

g~Üê

^âíáîáí®í=áå=_èLâÖ=cj

k
jáííÉäïÉêí
E_ÉêÉáÅÜF

k
jáííÉäïÉêí
E_ÉêÉáÅÜF

`ëJNPT pêJVM

_~ÇÉåJtΩêííÉãÄÉêÖ

cw=h~êäëêìÜÉ OMMN O MIMO=

OMMO S YMIMP= O MINR=

OMMP S YMIMP=EYMIMN=J=MIMTF N MIPU

hÉêåâê~ÑíïÉêâ OMMN ~F ~F

lÄêáÖÜÉáã OMMO R YMIMS= O MINP=

OMMP U YMIMS=EYMIMP=J=YMIMVF O MIMR=EMIMQ=J=MIMSF

hÉêåâê~ÑíïÉêâ OMMN ~F ~F

kÉÅâ~êïÉëíÜÉáã OMMO P YMIMS= ~F

OMMP R YMIMV=EYMIMQ=J=MIOTF O MIMV=EMIMV=J=MIMVF

hÉêåâê~ÑíïÉêâ OMMN Q YMIMP= O MITO=

mÜáäáééëÄìêÖ OMMO R YMIMS= P MINV=

OMMP P YMIMV=EYMIMS=J=MINMF N MINU

hÉêåâê~ÑíïÉêâ OMMN N YMINM

_Éòå~ìLiÉáÄëí~Çí OMMO Q YMIMR=

OMMP V YMIMS=EYMIMQ=J=YMINNF

hÉêåâê~ÑíïÉêâ OMMN ~F ~F

cÉëëÉåÜÉáã OMMO Q YMIUN= ~F

cê~åâêÉáÅÜ OMMP N YMIMV N MIPT

_~óÉêå

hÉêåâê~ÑíïÉêâ OMMN ~F ~F

dìåÇêÉããáåÖÉå OMMO ~F ~F

OMMP ~F ~F

hÉêåâê~ÑíïÉêâ OMMN O YMIO O MIMR

dê~ÑÉåêÜÉáåÑÉäÇ OMMO ~F ~F

OMMP ~F ~F

_Éêäáå

cçêëÅÜìåÖëêÉ~âíçê OMMN V YMINM= R MINN=

_boff OMMO T YMINP= S MIMT=

OMMP P YMINP=EYMINO=J=YMINQF ~F

_ê~åÇÉåÄìêÖ

hÉêåâê~ÑíïÉêâ OMMN N YMINO N MIMT

oÜÉáåëÄÉêÖ OMMO N YMINQ N MINR

OMMP N YMINS N MINN



^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk J=NUR=J

eÉëëÉå `ëNPT pêJVM

hÉêåâê~ÑíïÉêâ OMMN T YMIMP T MIMO

_áÄäáë OMMO NM YMIMP= NM MIMP=

OMMP ~F ~F

jÉÅâäÉåÄìêÖJsçêéK

hÉêåâê~ÑíïÉêâ OMMN NR YMINS= NQ MINO=

dêÉáÑëï~äÇ OMMO NR YMINQ= NR YMINP=

OMMP NO YMINO=EYMIMQ=J=MISQF NO MINN=EMIMO=J=MIQOF

káÉÇÉêë~ÅÜëÉå

hÉêåâê~ÑíïÉêâ OMMN ~F ~F

bãëä~åÇ OMMO ~F ~F

OMMP ~F ~F

hÉêåâê~ÑíïÉêâ OMMN O YMIMPO= N MIMQ

dêçÜåÇÉ OMMO ~F ~F

OMMP N MIMS= N MIMO

hÉêåâê~ÑíïÉêâ OMMN R YMIMQ= N MIMP

pí~ÇÉ OMMO O YMIMV= O MIMS=

OMMP O YMIMS=EYMIMS=J=YMIMTF O MIMR=EMIMP=J=MIMSF

hÉêåâê~ÑíïÉêâ OMMN O YMIMS= O MIMR=

råíÉêïÉëÉê OMMO N YMIMS N MIMQ

OMMP ~F ~F

pÅÜ~ÅÜí=hçåê~Ç=ff=ÄF OMMN P YMIMV= O MIMO=

OMMO O YMIMV= O MIMU=

OMMP N YMIMU ~F

kçêÇêÜÉáåJtÉëíÑ~äÉå

hc^=gΩäáÅÜ OMMN ~F ~F

OMMO ~F ~F

OMMP ~F ~F

cäìçê=EãÖLâÖ qjF rê~å=
E_èLâÖ qjF

rÓOPU=
E_èLâÖ qjF

r^d=dêçå~ì OMMN Q YNIRM= Q YMIOP =YMIR=

OMMO ~F ~F ~F ~F

OMMP N YNIR N YMIOP

`ëJNPT pêJVM

oÜÉáåä~åÇJmÑ~äò

hÉêåâê~ÑíïÉêâ OMMN U YMIMP= U MIMP=

jΩäÜÉáãJh®êäáÅÜ OMMO U YMIMP= U MIMP=

OMMP Q YMIMQ=EYMIMP=J=YMIMQF Q MIMP=EMIMN=J=MIMTF

=EcçêíëÉíòìåÖ=q~ÄÉääÉF

_ìåÇÉëä~åÇ
âÉêåíÉÅÜåáëÅÜÉ
^åä~ÖÉ

g~Üê

^âíáîáí®í=áå=_èLâÖ=cj

k
jáííÉäïÉêí
E_ÉêÉáÅÜF

k
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E_ÉêÉáÅÜF



J=NUS=J ^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk

~F= a~íÉå=ä~ÖÉå=åáÅÜí=îçê
ÄF mä~åÑÉëíëíÉääìåÖëÄÉëÅÜäìëë=ÑΩê=båÇä~ÖÉêìåÖëéìåâí=hçåê~Ç=äáÉÖí=îçêK=dÉÖÉå=ÇáÉëÉå=_ÉëÅÜäìëë=ïìêÇÉå=ãÉÜêÉêÉ=hä~J

ÖÉå=ÉáåÖÉêÉáÅÜíK=aáÉ=pÅÜ~ÅÜí~åä~ÖÉ=ÄÉÑáåÇÉí=ëáÅÜ=Äáë=òì=ÉáåÉê=ÖÉêáÅÜíäáÅÜÉå=båíëÅÜÉáÇìåÖ=áã=lÑÑÉåÜ~äíìåÖëÄÉíêáÉÄK

q~ÄÉääÉ=NKQKSJQ o~Çáç~âíáîáí®í=ÇÉê=éÑä~åòäáÅÜÉå=k~ÜêìåÖëãáííÉä=áå=ÇÉê=å®ÜÉêÉå=rãÖÉÄìåÖ=âÉêåíÉÅÜåáJ
ëÅÜÉê=^åä~ÖÉåW=h~êíçÑÑÉäå
Eo~Çáç~Åíáîáíó=çÑ=ÑççÇ=ëíìÑÑë=çÑ=îÉÖÉí~ÄäÉ=çêáÖáå=áå=íÜÉ=îáÅáåáíó=çÑ=åìÅäÉ~ê=Ñ~ÅáäáíáÉëW=éçí~J
íçÉëF

p~ÅÜëÉå `ëJNPT pêJVM

oçëëÉåÇçêÑ OMMN N YMIMV N MIMP

OMMO ~F ~F

OMMP N YMIMV N MIMQ

p~ÅÜëÉåJ^åÜ~äí

båÇä~ÖÉêjçêëäÉÄÉå OMMN Q YMINO= O YMIMQ=

OMMO R YMINR= P YMIMR=

OMMP R YMINP=EYMINO=J=YMINQF O YMIMP=EYMIMN=J=MIMQF

pÅÜäÉëïáÖJeçäëíÉáå

hÉêåâê~ÑíïÉêâ OMMN P YMIMP= O MIMR=

hêΩããÉä OMMO ~F ~F

OMMP O YMIMP=EYMIMN=J=YMIMQF O MIMS=EMIMR=J=MIMSF

_ìåÇÉëä~åÇ
hÉêåíÉÅÜåáëÅÜÉ
^åä~ÖÉ

g~Üê

^âíáîáí®í=áå=_èLâÖ=cj

k
jáííÉäïÉêí
E_ÉêÉáÅÜF

k
jáííÉäïÉêí
E_ÉêÉáÅÜF

`ëJNPT pêJVM=

_~ÇÉåJtΩêííÉãÄÉêÖ

cw=h~êäëêìÜÉ OMMN O YMIMP= ~F

OMMO Q YMIMR= N MIMN

OMMP P YMIMQ=EYMIMO=J=YMIMSF O MIMQ=EMIMP=J=MIMQF

hÉêåâê~ÑíïÉêâ OMMN ~F ~F

lÄêáÖÜÉáã OMMO O YMIMS= O MIMQ=

OMMP N YMIMV N MIMR

hÉêåâê~ÑíïÉêâ OMMN ~F ~F

kÉÅâ~êïÉëíÜÉáã OMMO P YMIMS= P MIMP=

OMMP ~F ~F

hÉêåâê~ÑíïÉêâ OMMN N YMIMR N MIMO

mÜáäáééëÄìêÖ OMMO N YMIMP N MIMP

OMMP N YMIMV N MIMP

hÉêåâê~ÑíïÉêâ OMMN ~F ~F

_Éòå~ìLiÉáÄëí~Çí OMMO Q YMIMS Q MIMQ=

pÅÜïÉáò OMMP Q YMIMS=EMIMQ=J=YMIMTF Q MIMQ=EMIMO=J=MIMTF

=EcçêíëÉíòìåÖ=q~ÄÉääÉF

_ìåÇÉëä~åÇ
âÉêåíÉÅÜåáëÅÜÉ
^åä~ÖÉ

g~Üê

^âíáîáí®í=áå=_èLâÖ=cj

k
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E_ÉêÉáÅÜF
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^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk J=NUT=J

`ëJNPT pêJVM=

hÉêåâê~ÑíïÉêâ OMMN ~F ~F

cÉëëÉåÜÉáã OMMO O YMINM= O MIMR=

cê~åâêÉáÅÜ OMMP ~F ~F

_~óÉêå

hÉêåâê~ÑíïÉêâ OMMN ~F ~F

dìåÇêÉããáåÖÉå OMMO ~F ~F

OMMP ~F ~F

_Éêäáå

cçêëÅÜìåÖëêÉ~âíçê OMMN O YMIMT= N MINT

_boff OMMO N MINV ~F

OMMP ~F ~F

_ê~åÇÉåÄìêÖ

hÉêåâê~ÑíïÉêâ OMMN ~F ~F

oÜÉáåëÄÉêÖ OMMO ~F ~F

OMMP N YMINQ N MIMO

eÉëëÉå

hÉêåâê~ÑíïÉêâ OMMN Q YMIMQ= Q MIMP

_áÄäáë OMMO O YMIMR= O MIMQ=

OMMP ~F ~F

jÉÅâäÉåÄìêÖJsçêéK

hÉêåâê~ÑíïÉêâ OMMN O YMIMV= O MIMN=

dêÉáÑëï~äÇ OMMO O YMIMT= O MIMO=

OMMP N YMIMT= N MIMN

káÉÇÉêë~ÅÜëÉå

hÉêåâê~ÑíïÉêâ OMMN N MIMU N MIMR

dêçÜåÇÉ OMMO N MIMR N MIMR

OMMP N MIMT N MIMP

hÉêåâê~ÑíïÉêâ OMMN N YMIMU N MIMT

råíÉêïÉëÉê OMMO ~F ~F

OMMP N MIOQ N MIMQ

hÉêåâê~ÑíïÉêâ OMMN N MIMT N MIMR

pí~ÇÉ OMMO N YMINQ N MIMS

OMMP N YMIMV N MIMP

hÉêåâê~ÑíïÉêâ OMMO N MIO N MIMP

bãëä~åÇ OMMP ~F ~F

=EcçêíëÉíòìåÖ=q~ÄÉääÉF

_ìåÇÉëä~åÇ
hÉêåíÉÅÜåáëÅÜÉ
^åä~ÖÉ

g~Üê

^âíáîáí®í=áå=_èLâÖ=cj
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~F=a~íÉå=ä~ÖÉå=åáÅÜí=îçê

`ëJNPT pêJVM=

kçêÇêÜÉáåJtÉëíÑ~äÉå

hc^gΩäáÅÜ OMMN ~F ~F

OMMO ~F ~F

OMMP N YMINO N MIMO

oÜÉáåä~åÇJmÑ~äò

hÉêåâê~ÑíïÉêâ OMMN N MIMQ N MIMQ

jΩäÜÉáãJh®êäáÅÜ OMMO N YMIMQ N MIMP

OMMP Q YMIMR=EYMIMQ=J=YMIMRF Q MIMS=EMIMQ=J=MIMVF

=EcçêíëÉíòìåÖ=q~ÄÉääÉF

_ìåÇÉëä~åÇ
hÉêåíÉÅÜåáëÅÜÉ
^åä~ÖÉ

g~Üê

^âíáîáí®í=áå=_èLâÖ=cj
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^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk J=NUV=J

1.5 Strahlenexposition durch kerntechnische Anlagen
(Radiation exposures from nuclear facilities)

_É~êÄÉáíÉí=îçã=_ìåÇÉë~ãí=ÑΩê=píê~ÜäÉåëÅÜìíòI=c~ÅÜÄÉêÉáÅÜ=píê~ÜäÉåëÅÜìíò=ìåÇ=rãïÉäíI=lÄÉêëÅÜäÉá≈J
ÜÉáã=ìåÇ=_Éêäáå

aáÉ=ÑΩê=Ç~ë=g~Üê=OMMP=ÉêãáííÉäíÉå=a~íÉå=ΩÄÉê=ÇáÉ=^ÄäÉáíìåÖ=ê~Çáç~âíáîÉê=píçÑÑÉ=ãáí=cçêíäìÑí=ìåÇ=^Äï~ëëÉê=~ìë=
âÉêåíÉÅÜåáëÅÜÉå=^åä~ÖÉå=ëáåÇ=áå=ÇÉå=^ÄëÅÜåáííÉå=ff NKO=ÄòïK=NKP=òìë~ããÉåÖÉÑ~ëëíK=páÉ=ÇáÉåÉå=~äë=dêìåÇä~ÖÉ=
ÑΩê=ÇáÉ=_ÉêÉÅÜåìåÖ=ÇÉê=píê~ÜäÉåÉñéçëáíáçå=ÇÉê=_Éî∏äâÉêìåÖ=áå=ÇÉê=rãÖÉÄìåÖ=ÇÉê=ÉáåòÉäåÉå=^åä~ÖÉåK=aáÉëÉ=_ÉJ
êÉÅÜåìåÖ=ïìêÇÉ=ÉåíëéêÉÅÜÉåÇ=ÇÉë=båíïìêÑë=ÇÉê=Ò^ääÖÉãÉáåÉå=sÉêï~äíìåÖëîçêëÅÜêáÑí=òì=¬ QT=píêäpÅÜsW=bêãáííJ
äìåÖ=ÇÉê=píê~ÜäÉåÉñéçëáíáçå=ÇìêÅÜ=ÇáÉ=^ÄäÉáíìåÖ=ê~Çáç~âíáîÉê=píçÑÑÉ=~ìë=âÉêåíÉÅÜåáëÅÜÉå=^åä~ÖÉå=çÇÉê=báåJ
êáÅÜíìåÖÉåÒ=ÇìêÅÜÖÉÑΩÜêíK

_ÉêÉÅÜåÉíÉ=çÄÉêÉ=tÉêíÉ=ÇÉê=píê~ÜäÉåÉñéçëáíáçå

aáÉ=áå=ÇÉå=q~ÄÉääÉå=NKRJN=Äáë=NKRJS=~åÖÉÖÉÄÉåÉå=bñéçëáíáçåëïÉêíÉ=ÑΩê=ÇáÉ=âÉêåíÉÅÜåáëÅÜÉå=̂ åä~ÖÉå=ëíÉääÉå=çÄÉêÉ=
tÉêíÉ=Ç~êI=Ç~=ëáÉ=ÖÉã®≈=¬=QT=̂ ÄëK=O=píêäpÅÜs=ÑΩê=ÉáåÉ=oÉÑÉêÉåòéÉêëçå=~å=ÇÉå=ìåÖΩåëíáÖëíÉå=báåïáêâìåÖëëíÉääÉå=
ÉêãáííÉäí=ïìêÇÉåK=aáÉ=oÉÑÉêÉåòéÉêëçå=áëí=ÉáåÉ=ÑáâíáîÉ=mÉêëçåI=ÑΩê=ÇáÉ=áå=ÇÉê=píê~ÜäÉåëÅÜìíòîÉêçêÇåìåÖ=E^åä~ÖÉ=
sffI=qÉáä=̂ =Äáë=̀ F=ÇáÉ=òì=ÄÉêΩÅâëáÅÜíáÖÉåÇÉå=bñéçëáíáçåëéÑ~ÇÉI=iÉÄÉåëÖÉïçÜåÜÉáíÉå=ìåÇ=ΩÄêáÖÉå=̂ åå~ÜãÉå=ÑÉëíJ
ÖÉäÉÖí=ëáåÇ=ãáí=ÇÉã=wáÉäI=Ç~ëë=ÄÉá=ÇÉêÉå=^åïÉåÇìåÖ=ÇáÉ=píê~ÜäÉåÉñéçëáíáçå=ÇÉë=jÉåëÅÜÉå=åáÅÜí=ìåíÉêëÅÜ®íòí=
ïáêÇK=aáÉ=ìåÖΩåëíáÖëíÉå=báåïáêâìåÖëëíÉääÉå=ëáåÇ=ÇáÉ=píÉääÉå=áå=ÇÉê=rãÖÉÄìåÖ=ÉáåÉê=^åä~ÖÉI=ÄÉá=ÇÉåÉå=~ìÑ=
dêìåÇ=ÇÉê=sÉêíÉáäìåÖ=ÇÉê=~ÄÖÉäÉáíÉíÉå=ê~Çáç~âíáîÉå=píçÑÑÉ=áå=ÇÉê=rãÖÉÄìåÖ=ÇìêÅÜ=^ìÑÉåíÜ~äí=çÇÉê=ÇìêÅÜ=sÉêJ
òÉÜê=Ççêí=ÉêòÉìÖíÉê=iÉÄÉåëãáííÉä=ÇáÉ=Ü∏ÅÜëíÉ=píê~ÜäÉåÉñéçëáíáçå=ÇÉê=oÉÑÉêÉåòéÉêëçå=òì=Éêï~êíÉå=áëíK=k~ÅÜ=ÇÉê=
píê~ÜäÉåëÅÜìíòîÉêçêÇåìåÖ=Ç~êÑ=ÇáÉ=ÉÑÑÉâíáîÉ=açëáë=ÜáÉêÄÉá=Ü∏ÅÜëíÉåë=PMM=”pîI=ÇáÉ=pÅÜáäÇÇêΩëÉåÇçëáë=Ü∏ÅÜëíÉåë=
VMM=”pî=ìåÇ=ÇáÉ=håçÅÜÉåçÄÉêÑä®ÅÜÉåÇçëáë=Ü∏ÅÜëíÉåë=NUMM=”pî=éêç=g~Üê=ÄÉíê~ÖÉåK

q~ÄÉääÉ=NKRJN=ÉåíÜ®äí=ÇáÉ=bêÖÉÄåáëëÉ=~ìë=ÇÉå=_ÉêÉÅÜåìåÖÉå=ÇÉê=píê~ÜäÉåÉñéçëáíáçå=ÇÉê=_Éî∏äâÉêìåÖ=áã=g~Üê=
OMMP=áå=ÇÉê=rãÖÉÄìåÖ=îçå=^íçãâê~ÑíïÉêâÉå=ÇìêÅÜ=ÇáÉ=^ÄäÉáíìåÖ=ê~Çáç~âíáîÉê=píçÑÑÉ=ãáí=ÇÉê=cçêíäìÑíK=^åÖÉÖÉJ
ÄÉå=áëí=ÇáÉ=ÉÑÑÉâíáîÉ=açëáë=ÑΩê=bêï~ÅÜëÉåÉ=E^äíÉêëÖêìééÉ=[NT=g~ÜêÉF=ìåÇ=häÉáåâáåÇÉê=E^äíÉêëÖêìééÉ=[N=Äáë=�O=g~ÜJ
êÉF=ëçïáÉ=ÇáÉ=pÅÜáäÇÇêΩëÉåÇçëáë=ÑΩê=häÉáåâáåÇÉêK=q~ÄÉääÉ=NKRJN=òÉáÖí=~äë=Öê∏≈íÉå=tÉêí=ÇÉê=ÉÑÑÉâíáîÉå=açëáë=ÑΩê=bêJ
ï~ÅÜëÉåÉ==Q ”pî=EêìåÇ=NB=ÇÉë=açëáëÖêÉåòïÉêíÉë=å~ÅÜ=píêäpÅÜsF=ÄÉá=ÇÉå=hÉêåâê~ÑíïÉêâÉå=lÄêáÖÜÉáãI=
mÜáäáééëÄìêÖ=ìåÇ=dìåÇêÉããáåÖÉåI==ëçïáÉ=ÑΩê=häÉáåâáåÇÉê=U ”pî=EêìåÇ=PB=ÇÉë=açëáëÖêÉåòïÉêíÉëF=ÄÉáã=hÉêåâê~ÑíJ
ïÉêâ=lÄêáÖÜÉáãK=aÉê=Öê∏≈íÉ=tÉêí=ÇÉê=pÅÜáäÇÇêΩëÉåÇçëáë=ÑΩê=häÉáåâáåÇÉê=ÉêÖáÄí=ëáÅÜ=ãáí=T ”pî=EìåíÉê=NB=ÇÉë=açJ
ëáëÖêÉåòïÉêíÉëF==ÄÉá=ÇÉå=hÉêåâê~ÑíïÉêâÉå==lÄêáÖÜÉáã=ìåÇ=mÜáäáééëÄìêÖK

få=q~ÄÉääÉ=NKRJO=ëáåÇ=ÇáÉ=~ìë=ÇÉå=^ÄäÉáíìåÖÉå=ê~Çáç~âíáîÉê=píçÑÑÉ=ãáí=ÇÉã=^Äï~ëëÉê=~ìë=hÉêåâê~ÑíïÉêâÉå=êÉëìäJ
íáÉêÉåÇÉå=çÄÉêÉå=tÉêíÉ=ÇÉê=ÉÑÑÉâíáîÉå=açëáë=ÑΩê=bêï~ÅÜëÉåÉ=ìåÇ=häÉáåâáåÇÉê=òìë~ããÉåÖÉëíÉääíK=eáÉêÄÉá=ïìêJ
ÇÉå=ìåÖΩåëíáÖÉ=sÉêòÉÜêëJ=ìåÇ=iÉÄÉåëÖÉïçÜåÜÉáíÉå=~åÖÉåçããÉåI=áåëÄÉëçåÇÉêÉ=ÑΩê=bêï~ÅÜëÉåÉ=Éáå=ÜçÜÉê=
hçåëìã=~å=cäìëëÑáëÅÜI=ÇÉê=áå=ÇÉê=hΩÜäï~ëëÉêÑ~ÜåÉ=ÖÉÑ~åÖÉå=ïáêÇI=ìåÇ=ÑΩê=ÄÉáÇÉ=mÉêëçåÉåÖêìééÉå=ÇÉê=^ìÑÉåíJ
Ü~äí=îçå=NMMM píìåÇÉå=~ã=cäìëëìÑÉê=çÇÉê=~ìÑ=táÉëÉå=áå=cäìëëå®ÜÉK=aÉê=Öê∏≈íÉ=tÉêí=ÇÉê=ÉÑÑÉâíáîÉå=açëáë=ÄÉíê®Öí=
NIO=”pî=ÑΩê=häÉáåâáåÇÉê=EÉåíëéêÉÅÜÉåÇ=Å~K MIQB=ÇÉë=dêÉåòïÉêíÉëF=~ã=pí~åÇçêí=ÇÉê=hÉêåâê~ÑíïÉêâÉ=bãëä~åÇ=ìåÇ=
kÉÅâ~êïÉëíÜÉáãK

båíëéêÉÅÜÉåÇ=ÇÉê=^ääÖÉãÉáåÉå=sÉêï~äíìåÖëîçêëÅÜêáÑí=òì=¬ QT=píê~ÜäÉåëÅÜìíòîÉêçêÇåìåÖ=ïìêÇÉ=ÇáÉ=píê~ÜäÉåÉñJ
éçëáíáçå=~ã=råíÉêä~ìÑ=ÇÉê=cäΩëëÉ=å®ÜÉê=ÄÉíê~ÅÜíÉíI=ïçÄÉá=àÉïÉáäë=ë®ãíäáÅÜÉ=bãáííÉåíÉå=ÄÉêΩÅâëáÅÜíáÖí=ïìêÇÉåK=
cΩê=Ç~ë=jΩåÇìåÖëÖÉÄáÉí=ÇÉë=kÉÅâ~ê=ïìêÇÉ=ÉáåÉ=ÉÑÑÉâíáîÉ=açëáë=îçå=Éíï~=NIN ”pî=ÑΩê=bêï~ÅÜëÉåÉ=ìåÇ=NIU ”pî=ÑΩê=
häÉáåâáåÇÉê=ÉêãáííÉäíX=ÑΩê=ÇÉå=råíÉêä~ìÑ=ÇÉê=tÉëÉê=ïìêÇÉ=ÑΩê=ÄÉáÇÉ=mÉêëçåÉåéêìééÉå=MI ”pî=ÄòïK=MI ”pî=ÄÉêÉÅÜJ
åÉíX=~å=oÜÉáå=ìåÇ=j~áå=äáÉÖÉå=ÇáÉ=ÉÑÑÉâíáîÉå=açëÉå=ÄÉá=MIO ”pî=ÄòïK=MIQ ”pî=ìåÇ=~å=ÇÉê=açå~ì=ÄÉá=MIQ ”pî=ÄòïK=
MIS ”pîK=wì=ÇáÉëÉå=tÉêíÉå=íê®Öí=îçê=~ääÉã=ÇáÉ=®ì≈ÉêÉ=_Éëíê~ÜäìåÖ=~ìÑ=§ÄÉêëÅÜïÉããìåÖëÖÉÄáÉíÉå=ÄÉáI=ÇáÉ=áã=
tÉëÉåíäáÅÜÉå=ÇìêÅÜ=^Ää~ÖÉêìåÖÉå=~ìë=ÑêΩÜÉêÉå=g~ÜêÉå=ÄÉÇáåÖí=áëíK



J=NVM=J ^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk

q~ÄÉääÉ=NKRJN píê~ÜäÉåÉñéçëáíáçå=áã=g~Üê=OMMP=áå=ÇÉê=rãÖÉÄìåÖ=îçå=^íçãâê~ÑíïÉêâÉå=ÇìêÅÜ=ÇáÉ=
^ÄäÉáíìåÖ=ê~Çáç~âíáîÉê=píçÑÑÉ=ãáí=ÇÉê=cçêíäìÑí=áå=jáâêçëáÉîÉêí
Eo~Çá~íáçå=ÉñéçëìêÉë=áå=íÜÉ=ëìêêçìåÇáåÖë=çÑ=åìÅäÉ~ê=éçïÉê=éä~åíë=áå=íÜÉ=óÉ~ê=OMMP=ÇìÉ=
íç=íÜÉ=ÇáëÅÜ~êÖÉ=çÑ=ê~Çáç~ÅíáîÉ=ëìÄëí~åÅÉë=ïáíÜ=ÉñÜ~ìëí=~áêI=ÉñéêÉëëÉÇ=áå=ãáÅêçëáÉîÉêíF

~F _ÉêÉÅÜåÉí=ÑΩê=ÉáåÉ=oÉÑÉêÉåòéÉêëçå=~å=ÇÉå=ìåÖΩåëíáÖëíÉå=báåïáêâìåÖëëíÉääÉå
ÄF aáÉ=píê~ÜäÉåÉñéçëáíáçå=âçååíÉ=ÑΩê=bñéçëáíáçåëéÑ~ÇÉI=ÄÉá=ÇÉåÉå=o~ÇáçåìâäáÇÉ=áå=ÇÉå=sçêà~ÜêÉå=~ââìãìäáÉêí=

ïìêÇÉåI=åìê=ìåîçääëí®åÇáÖ=ÄÉêÉÅÜåÉí=ïÉêÇÉåI=Ç~=ÄÉá=ÇáÉëÉå=hÉêåâê~ÑíïÉêâÉå=tÉêíÉ=ÑΩê=ÇáÉ=^ÄäÉáíìåÖ=
ê~Çáç~âíáîÉê=píçÑÑÉ=ãáí=ÇÉê=cçêíäìÑí=~ìë=ÇÉå=g~ÜêÉå=îçê=NVVM=EdêÉáÑëï~äÇF=ÄòïK=îçê=NVUQ=EoÜÉáåëÄÉêÖF=åáÅÜí=
îçêäáÉÖÉå

hÉêåâê~ÑíïÉêâ lÄÉêÉê=tÉêí==~F

ÇÉê=ÉÑÑÉâíáîÉå=açëáë

ÑΩê=bêï~ÅÜëÉåÉ
=E”pîF

ÑΩê=häÉáåâáåÇÉê
E”pîF

ÇÉê=pÅÜáäÇÇêΩëÉåÇçëáë
ÑΩê=häÉáåâáåÇÉê

=E”pîF

h~Üä Y=MIN Y=MIN Y=MIN

oÜÉáåëÄÉêÖ==ÄF Y=MIN Y=MIN Y=MIN

iáåÖÉå Y=MIN Y=MIN Y=MIN

lÄêáÖÜÉáã Q U T

pí~ÇÉ MIP MIQ MIQ

tΩêÖ~ëëÉå MIN MIO MIO

dêÉáÑëï~äÇ==ÄF Y=MIN Y=MIN Y=MIN

_áÄäáë=^I=_ N O O

kÉÅâ~ê=NI=O N O O

_êìåëÄΩííÉä N O O

fë~ê=NI=O O Q Q

råíÉêïÉëÉê YMIN YMIN YMIN

mÜáäáééëÄìêÖ=NI=O Q T T

dê~ÑÉåêÜÉáåÑÉäÇ MIP MIR MIR

hêΩããÉä MIS N O

dìåÇêÉããáåÖÉå=^I=_I=` Q T S

dêçÜåÇÉ MIR MIV MIV

e~ããJrÉåíêçé Y=MIN Y=MIN Y=MIN

jΩäÜÉáãJh®êäáÅÜ Y=MIN Y=MIN Y=MIN

_êçâÇçêÑ MIT N N

bãëä~åÇ MIR N MIV



^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk J=NVN=J

q~ÄÉääÉ=NKRJO píê~ÜäÉåÉñéçëáíáçå=áã=g~Üê=OMMP=áå=ÇÉê=rãÖÉÄìåÖ=îçå=^íçãâê~ÑíïÉêâÉå=ÇìêÅÜ=ÇáÉ=
^ÄäÉáíìåÖ=ê~Çáç~âíáîÉê=píçÑÑÉ=ãáí=ÇÉã=^Äï~ëëÉê=
Eo~Çá~íáçå=ÉñéçëìêÉë=áå=íÜÉ=ëìêêçìåÇáåÖë=çÑ=åìÅäÉ~ê=éçïÉê=éä~åíë=áå=íÜÉ=óÉ~ê=OMMP=ÇìÉ=
íç=íÜÉ=ÇáëÅÜ~êÖÉ=çÑ=ê~Çáç~ÅíáîÉ=ëìÄëí~åÅÉë=ïáíÜ=ï~ëíÉ=ï~íÉêF

GF _Éá=ÇÉê=_ÉêÉÅÜåìåÖ=ÇÉê=píê~ÜäÉåÉñéçëáíáçå=âçååíÉå=ÑΩê=bñéçëáíáçåëéÑ~ÇÉI=ÄÉá=ÇÉåÉå=ÇáÉ=ÉÑÑÉâíáîÉ=açëáë=ÇìêÅÜ
ä~åÖà®ÜêáÖÉ=^Ää~ÖÉêìåÖÉå=îçå=o~ÇáçåìâäáÇÉå=ÄÉÇáåÖí=áëíI=åìê=ÇáÉ=ëÉáí=NVVM=ãáí=ÇÉã=^Äï~ëëÉê=~ÄÖÉäÉáíÉíÉå=ê~J
Çáç~âíáîÉå=píçÑÑÉ=ÄÉêΩÅâëáÅÜíáÖí=ïÉêÇÉå

aáÉ=áå=q~ÄÉääÉ=NKRJP=~åÖÉÖÉÄÉåÉå=tÉêíÉ=ÑΩê=ÇáÉ=ÉåíëéêÉÅÜÉåÇÉå=píê~ÜäÉåÉñéçëáíáçåÉå=ÇìêÅÜ=ÇáÉ=^ÄäÉáíìåÖ=ê~J
Çáç~âíáîÉê=píçÑÑÉ=ãáí=ÇÉê=cçêíäìÑí=~ìë=cçêëÅÜìåÖëòÉåíêÉå=ëí~ããÉå=~ìë=ÇÉå=g~ÜêÉëÄÉêáÅÜíÉå=ÇÉê=cçêëÅÜìåÖëòÉåJ
íêÉå=h~êäëêìÜÉI=gΩäáÅÜI=oçëëÉåÇçêÑI=dÉÉëíÜ~ÅÜí=ìåÇ=ÇÉë=e~ÜåJjÉáíåÉêJfåëíáíìíë=_ÉêäáåK=aáÉ=q~ÄÉääÉ=ïÉáëí=ÑΩê=ÇáÉ=
ÉÑÑÉâíáîÉ=açëáë=áã=g~Üê=OMMP=~äë=Ü∏ÅÜëíÉå=tÉêí=R=”pî=EêìåÇ=OB=ÇÉë=dêÉåòïÉêíÉëF=ÑΩê=bêï~ÅÜëÉåÉ=ìåÇ=U=”pî=EêìåÇ=
PB=ÇÉë=dêÉåòïÉêíÉëF=ÑΩê=häÉáåâáåÇÉê=ÄÉáã=cçêëÅÜìåÖëòÉåíêìã=gΩäáÅÜ=~ìÑK=aÉê=Ü∏ÅÜëíÉ=tÉêí=ÇÉê=pÅÜáäÇÇêΩëÉåJ
Ççëáë=ÑΩê=häÉáåâáåÇÉê=ÉêÖáÄí=ëáÅÜ=ãáí=NQ=”pî=EêìåÇ=OB=ÇÉë=dêÉåòïÉêíÉëF=ÉÄÉåÑ~ääë=ÄÉáã=cçêëÅÜìåÖëòÉåíêìã=gΩäáÅÜK=

q~ÄÉääÉ=NKRJP píê~ÜäÉåÉñéçëáíáçå=áã=g~Üê=OMMP=áå=ÇÉê=rãÖÉÄìåÖ=îçå=cçêëÅÜìåÖëòÉåíêÉå=ÇìêÅÜ=ÇáÉ=
^ÄäÉáíìåÖ=ê~Çáç~âíáîÉê=píçÑÑÉ=ãáí=ÇÉê=cçêíäìÑí *)

Eo~Çá~íáçå=ÉñéçëìêÉë=áå=íÜÉ=ëìêêçìåÇáåÖë=çÑ=êÉëÉ~êÅÜ=ÅÉåíêÉë=áå=íÜÉ=óÉ~ê=OMMP=ÇìÉ=íç=
íÜÉ=ÇáëÅÜ~êÖÉ=çÑ=ê~Çáç~ÅíáîÉ=ëìÄëí~åÅÉë=ïáíÜ=ÉñÜ~ìëí=~áêF

GF= båíåçããÉå=ÇÉå=g~ÜêÉëÄÉêáÅÜíÉå=OMMP=ÇÉê=cçêëÅÜìåÖëòÉåíêÉå=h~êäëêìÜÉI=gΩäáÅÜI=oçëëÉåÇçêÑI=dÉÉëíÜ~ÅÜí
ìåÇ=ÇÉë=e~ÜåJjÉáíåÉêJfåëíáíìíë=_Éêäáå

hÉêåâê~ÑíïÉêâ lÄÉêÉê=tÉêí=ÇÉê=ÉÑÑÉâíáîÉå=açëáë
ÑΩê=bêï~ÅÜëÉåÉ=E�pîF

lÄÉêÉê=tÉêí=ÇÉê=ÉÑÑÉâíáîÉå=açëáë
ÑΩê=häÉáåâáåÇÉê=E�pîF

h~Üä Y=MIN Y=MIN
dìåÇêÉããáåÖÉå= Î=_=ìåÇ=` MIR MIR
lÄêáÖÜÉáã MIO MIO
pí~ÇÉ Y=MIN Y=MIN
tΩêÖ~ëëÉå Y=MIN Y=MIN
_áÄäáë= =̂ìåÇ=_ MIN MIP
kÉÅâ~ê=N=ìåÇ=O MIT NIO
_êìåëÄΩííÉä Y=MIN Y=MIN
fë~ê=N=ìåÇ=O MIO MIQ
råíÉêïÉëÉê Y=MIN MIN
mÜáäáééëÄìêÖ=N=ìåÇ=O MIN MIO
dê~ÑÉåêÜÉáåÑÉäÇ MIQ MIT
hêΩããÉä Y=MIN Y=MIN
dêçÜåÇÉ MIP MIQ
jΩäÜÉáãJh®êäáÅÜ Y=MIN Y=MIN
_êçâÇçêÑ Y=MIN MIN
bãëä~åÇ MIT NIO
oÜÉáåëÄÉêÖ=GF MIN MIN
dêÉáÑëï~äÇ=GF âÉáåÉ=a~íÉå âÉáåÉ=a~íÉå

cçêëÅÜìåÖëÉáåêáÅÜíìåÖ lÄÉêÉê=tÉêí

ÇÉê=ÉÑÑÉâíáîÉå=açëáë=E”pîF ÇÉê=pÅÜáäÇÇêΩëÉåÇçëáë=E”pîF
ÑΩê=bêï~ÅÜëÉåÉ ÑΩê=häÉáåâáåÇÉê ÑΩê=häÉáåâáåÇÉê

cçêëÅÜìåÖëòÉåíêìã=h~êäëêìÜÉ=EÉáåëÅÜäK
táÉÇÉê~ìÑ~êÄÉáíìåÖë~åä~ÖÉF

MIU NIN OIO

cçêëÅÜìåÖëòÉåíêìã=gΩäáÅÜ=EÉáåëÅÜäK
sÉêëìÅÜëêÉ~âíçê=^soF

R U NQ

cçêëÅÜìåÖëòÉåíêìã=oçëëÉåÇçêÑ=EcwoF MIT NIN NIN
dhppJcçêëÅÜìåÖëòÉåíêìã=dÉÉëíÜ~ÅÜí MIO MIP MIP
e~ÜåJjÉáíåÉêJfåëíáíìí=_Éêäáå=EÉáåëÅÜäK
wÉåíê~äëíÉääÉ=ÑΩê=ê~Çáç~âíáîÉ=^ÄÑ®ääÉF

MIP MIR MIT



J=NVO=J ^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk

få=q~ÄÉääÉ=NKRJQ==ïáêÇ=ÇáÉ=píê~ÜäÉåÉñéçëáíáçå=ÇìêÅÜ=ÇáÉ=^ÄäÉáíìåÖ=ê~Çáç~âíáîÉê=ëíçÑÑÉ=ΩÄÉê=Ç~ë=^Äï~ëëÉê=~ìë=ÇÉå=
cçêëÅÜìåÖëòÉåíêÉå=h~êäëêìÜÉI=gΩäáÅÜI=oçëëÉåÇçêÑ=ìåÇ=dÉÉëíÜ~ÅÜí=~åÖÉÖÉÄÉåK=fã=g~Üê=OMMP=ïìêÇÉ=ãáí=S ”pî=ÇÉê=
Ü∏ÅÜëíÉ=tÉêí=ÇÉê=ÉÑÑÉâíáîÉå=açëáë=ÑΩê=bêï~ÅÜëÉåÉ=ÄÉáã=cçêëÅÜìåÖëòÉåíêìã=oçëëÉåÇçêÑ=ÄÉêÉÅÜåÉíK

q~ÄÉääÉ=NKRJQ píê~ÜäÉåÉñéçëáíáçå=áã=g~Üê=OMMP=áå=ÇÉê=rãÖÉÄìåÖ=îçå=cçêëÅÜìåÖëòÉåíêÉå=ÇìêÅÜ=ÇáÉ=
^ÄäÉáíìåÖ=ê~Çáç~âíáîÉê=píçÑÑÉ=ãáí=ÇÉã=^Äï~ëëÉê=GF
Eo~Çá~íáçå=ÉñéçëìêÉë=áå=íÜÉ=ëìêêçìåÇáåÖë=çÑ=êÉëÉ~êÅÜ=ÅÉåíêÉë=áå=íÜÉ=óÉ~ê=OMMP=ÇìÉ=íç=
íÜÉ=ÇáëÅÜ~êÖÉ=çÑ=ê~Çáç~ÅíáîÉ=ëìÄëí~åÅÉë=ïáíÜ=ï~ëíÉ=ï~íÉê

cΩê=ÇáÉ=hÉêåÄêÉååëíçÑÑ=îÉê~êÄÉáíÉåÇÉå=_ÉíêáÉÄÉ=áå=e~å~ìI=iáåÖÉå=ìåÇ=dêçå~ì=ëáåÇ=áå=q~ÄÉääÉ NKRJR=ÇáÉ=ÑΩê=ÉáåÉ=
oÉÑÉêÉåòéÉêëçå=~å=ÇÉå=ìåÖΩåëíáÖëíÉå=báåïáêâìåÖëëíÉääÉå=ÄÉêÉÅÜåÉíÉå=çÄÉêÉå=tÉêíÉ=ÇÉê=ÉÑÑÉâíáîÉå=açëáë=ÑΩê=bêJ
ï~ÅÜëÉåÉ=ìåÇ=häÉáåâáåÇÉêI=ëçïáÉ=ÇáÉ=çÄÉêÉå=tÉêíÉ=ÇÉê=håçÅÜÉåçÄÉêÑä®ÅÜÉåÇçëáë=ÑΩê=häÉáåâáåÇÉê=ÇìêÅÜ=ÇáÉ=^ÄJ
äÉáíìåÖÉå=ê~Çáç~âíáîÉê=píçÑÑÉ=ãáí=ÇÉê=cçêíäìÑí=~åÖÉÖÉÄÉåK=aáÉ=Ü∏ÅÜëíÉå=tÉêíÉ=ÇÉê=píê~ÜäÉåÉñéçëáíáçå=ÉáåÉê=oÉÑÉJ
êÉåòéÉêëçå=ÉêÖÉÄÉå=ëáÅÜ=ÄÉáã=_ÉíêáÉÄ=krhbj=áåÑçäÖÉ=îçå=^Äêáëë~êÄÉáíÉåI=ÇáÉ=áã=g~Üê=OMMO=îçêΩÄÉêÖÉÜÉåÇ=òì==
Ü∏ÜÉêÉå=bãáëëáçåÉå=ÑΩÜêíÉå=ìåÇ=OMMP=ïáÉÇÉê=òìêΩÅâÖáåÖÉåK=aÉê=ÄÉêÉÅÜåÉíÉ=tÉêí=ÇÉê=ÉÑÑÉâíáîÉå=açëáë=ÑΩê=bêJ
ï~ÅÜëÉåÉ=ÄÉíê®Öí=MIO=”pî=EêìåÇ=MIMTB=ÇÉë=dêÉåòïÉêíÉëF=ìåÇ=ÑΩê=häÉáåâáåÇÉê=MIP ”pî=EMINB=ÇÉë=dêÉåòïÉêíÉëFK=aáÉ=
håçÅÜÉåçÄÉêÑä®ÅÜÉåÇçëáë=ÑΩê=häÉáåâáåÇÉê=ÉêêÉÅÜåÉí=ëáÅÜ=òì=U ”pî=EêìåÇ=MIQB=ÇÉë=dêÉåòïÉêíÉëF

q~ÄÉääÉ=NKRJR píê~ÜäÉåÉñéçëáíáçå=áã=g~Üê=OMMP=áå=ÇÉê=rãÖÉÄìåÖ=ÇÉê=hÉêåÄêÉååëíçÑÑ=îÉê~êÄÉáíÉåÇÉå=
_ÉíêáÉÄÉ=ÇìêÅÜ=ÇáÉ=^ÄäÉáíìåÖ=ê~Çáç~âíáîÉê=píçÑÑÉ=ãáí=ÇÉê=^ÄäìÑí=
Eo~Çá~íáçå=ÉñéçëìêÉë=áå=íÜÉ=ëìêêçìåÇáåÖë=çÑ=éêçÅÉëëáåÖ=Ñ~ÅáäáíáÉë=Ñçê=åìÅäÉ~ê=ÑìÉäë=áå=íÜÉ=
óÉ~ê=OMMP=ÇìÉ=íç=íÜÉ=ÇáëÅÜ~êÖÉ=çÑ=ê~Çáç~ÅíáîÉ=ëìÄëí~åÅÉë=ïáíÜ=ÉñÜ~ìëí=~áêF

aáÉ=ÇìêÅÜ=ÇáÉ=^ÄäÉáíìåÖÉå=îçå=^äéÜ~ëíê~ÜäÉêå=ãáí=ÇÉã=^Äï~ëëÉê=ÄÉÇáåÖíÉå=tÉêíÉ=ÇÉê=ÉÑÑÉâíáîÉå=açëáë=îçå=bêJ
ï~ÅÜëÉåÉå=ìåÇ=häÉáåâáåÇÉêå=áå=ÇÉê=rãÖÉÄìåÖ=hÉêåÄêÉååëíçÑÑ=îÉê~êÄÉáíÉåÇÉê=_ÉíêáÉÄÉ=ëáåÇ=áå=q~ÄÉääÉ=NKRJS=~ìÑJ
ÖÉÑΩÜêíK=táÉ=áå=ÇÉå=sçêà~ÜêÉå=äáÉÖÉå=ÇáÉ=tÉêíÉ=ÄÉá=àÉïÉáäë=ïÉåáÖÉê=~äë=MIN=�pîK

cçêëÅÜìåÖëÉáåêáÅÜíìåÖ lÄÉêÉê=tÉêí=ÇÉê=ÉÑÑÉâíáîÉå=açëáë=ÑΩê
bêï~ÅÜëÉåÉ=E”pîF

cçêëÅÜìåÖëòÉåíêìã=h~êäëêìÜÉ
EÉáåëÅÜäK=táÉÇÉê~ìÑ~êÄÉáíìåÖë~åä~ÖÉF MIMMU

cçêëÅÜìåÖëòÉåíêìã=gΩäáÅÜ
EÉáåëÅÜäáÉ≈äK=sÉêëìÅÜëêÉ~âíçê=^soF MIU

cçêëÅÜìåÖëòÉåíêìã=oçëëÉåÇçêÑ S

dhppJcçêëÅÜìåÖëòÉåíêìã=dÉÉëíÜ~ÅÜí Y=NMM

=GF= båíåçããÉå=ÇÉå=g~ÜêÉëÄÉêáÅÜíÉå=OMMP=ÇÉê=cçêëÅÜìåÖëòÉåíêÉå=h~êäëêìÜÉI=gΩäáÅÜ=ìåÇ=oçëëÉåÇçêÑ

Betrieb Oberer Wert
der effektiven Dosis

(µSv)
der Knochenoberfläche

(µSv)
für Erwachsene für Kleinkinder für Kleinkinder

NUKEM GmbH (Hanau) 0,2 0,3 8
SIEMENS AG
Brennelementewerk Hanau

Betriebsteil MOX-Verarbeitung
Betriebsteil Uran-Verarbeitung

<0,1
<0,1

<0,1
<0,1

<0,1
<0,1

ANF GmbH (Lingen) <0,1 <0,1 <0,1
URENCO D (Gronau) <0,1 <0,1 0,1



^_p`ekfqq=^=J=qbfi=ff=o^afl^hqfsb=pqlccb=^rp=hbokqb`ekfp`ebk=rka=ro^k_bod_^r^ki^dbk J=NVP=J

q~ÄÉääÉ=NKRJS píê~ÜäÉåÉñéçëáíáçå=áã=g~Üê=OMMP=áå=ÇÉê=rãÖÉÄìåÖ=hÉêåÄêÉååëíçÑÑ=îÉê~êÄÉáíÉåÇÉê=
_ÉíêáÉÄÉ=ÇìêÅÜ=ÇáÉ=^ÄäÉáíìåÖ=ê~Çáç~âíáîÉê=píçÑÑÉ=ãáí=ÇÉã=^Äï~ëëÉê=
Eo~Çá~íáçå=ÉñéçëìêÉë=áå=íÜÉ=ëìêêçìåÇáåÖë=çÑ=éêçÅÉëëáåÖ=Ñ~ÅáäáíáÉë=Ñçê=åìÅäÉ~ê=ÑìÉäë=áå=
íÜÉ=óÉ~ê=OMMP=ÇìÉ=íç=íÜÉ=ÇáëÅÜ~êÖÉ=çÑ=ê~Çáç~ÅíáîÉ=ëìÄëí~åÅÉë=ïáíÜ=ï~ëíÉ=ï~íÉêF

aáÉ=píê~ÜäÉåÉñéçëáíáçå=áå=cçäÖÉ=ÇÉê=̂ ÄäÉáíìåÖ=ê~Çáç~âíáîÉê=píçÑÑÉ=ãáí=ÇÉê=̂ ÄäìÑí=ìåÇ=ãáí=ÇÉã=̂ Äï~ëëÉê=~ìë=ÇÉã=
båÇä~ÖÉê=ÑΩê=ê~Çáç~âíáîÉ=^ÄÑ®ääÉ=jçêëäÉÄÉå=Ebo^jF=áëí=áå=q~ÄÉääÉ=NKRJT=~ìÑÖÉÑΩÜêíK=aÉê=ÇìêÅÜ=ÇáÉ=^ÄäÉáíìåÖ=ê~J
Çáç~âíáîÉê=píçÑÑÉ=ãáí=ÇÉê=cçêíäìÑí=ÉêãáííÉäíÉ=çÄÉêÉ=tÉêí=ÇÉê=ÉÑÑÉâíáîÉå=açëáë=ÑΩê=bêï~ÅÜëÉåÉ=ÄÉíêìÖ=OMMP=MIO=”pîI=
ÑΩê=häÉáåâáåÇÉê=E^äíÉêëÖêìééÉ=N=Äáë=O=g~ÜêÉF=MIS=”pî=ìåÇ=ÑΩê=ãáí=jìííÉêãáäÅÜ=Éêå®ÜêíÉ=p®ìÖäáåÖÉ=OIM=”pîX=ÇáÉë=
ëáåÇ=Å~K=MINBI=MIOB==ÄòïK=MITB=ÇÉë=dêÉåòïÉêíÉë=å~ÅÜ=ÇÉê=píê~ÜäÉåëÅÜìíòîÉêçêÇåìåÖK=aáÉ=açëáë=ÇÉë=âêáíáëÅÜÉå=
lêÖ~åë=EêçíÉë=håçÅÜÉåã~êâF=ÉêêÉÅÜåÉíÉ=ëáÅÜ=òì=MIQ ”pî=ÑΩê=bêï~ÅÜëÉåÉI=NIT ”pî=ÑΩê=häÉáåâáåÇÉê=E^äíÉêëÖêìééÉ=N=
J=O=g~ÜêÉF=ìåÇ=SIN ”pî=ÑΩê=ãáí=jìííÉêãáäÅÜ=Éêå®ÜêíÉ=p®ìÖäáåÖÉ=EÅ~K=MINBI=MISB=ÄòïK=OIMB=ÇÉë=dêÉåòïÉêíÉëFK=^ìë=
ÇÉå=̂ ÄäÉáíìåÖÉå=ê~Çáç~âíáîÉê=píçÑÑÉ=ãáí=ÇÉã=̂ Äï~ëëÉê=ïìêÇÉå=OMMP=çÄÉêÉ=tÉêíÉ=ÇÉê=ÉÑÑÉâíáîÉå=açëáë=ìåíÉêÜ~äÄ=
îçå=MIN=”pî=ÑΩê=bêï~ÅÜëÉåÉ=ìåÇ=häÉáåâáåÇÉê=ÄÉêÉÅÜåÉí.
q~ÄÉääÉ=NKRJT píê~ÜäÉåÉñéçëáíáçå=áã=g~Üê=OMMP=áå=ÇÉê=rãÖÉÄìåÖ=ÇÉë=båÇä~ÖÉêë=jçêëäÉÄÉå=ÇìêÅÜ=ÇáÉ=

^ÄäÉáíìåÖ=ê~Çáç~âíáîÉê=píçÑÑÉ=ãáí=ÇÉê=^ÄäìÑí=ìåÇ=ÇÉã=^Äï~ëëÉê
Eo~Çá~íáçå=ÉñéçëìêÉ=áå=íÜÉ=ëìêêçìåÇáåÖë=çÑ=íÜÉ=jçêëäÉÄÉå=Ñáå~ä=êÉéçëáíçêó=áå=íÜÉ=óÉ~ê=
OMMP=ÇìÉ=íç=íÜÉ=ÇáëÅÜ~êÖÉ=çÑ=ê~Çáç~ÅíáîÉ=ëìÄëí~åÅÉë=ïáíÜ=ÉñÜ~ìëí=~áê=~åÇ=ï~ëíÉ=ï~íÉêF

aÉê=_ÉíêáÉÄ=âÉêåíÉÅÜåáëÅÜÉê=^åä~ÖÉå=áå=k~ÅÜÄ~êä®åÇÉêå=EqÉáä=ff=NKNI=q~ÄÉääÉ=NKNJQF=ÑΩÜêíÉ=OMMP=ÄÉá=_ÉêÉÅÜåìåÖ=
å~ÅÜ=ÇÉê=̂ ääÖÉãÉáåÉå=sÉêï~äíìåÖëîçêëÅÜêáÑí=òì=¬ QT=píêäpÅÜs=ÑΩê=ÉáåÉ=oÉÑÉêÉåòéÉêëçå=~ìÑ=_ìåÇÉëÖÉÄáÉí=òì=çÄÉJ
êÉå=tÉêíÉå=ÇÉê=ÉÑÑÉâíáîÉå=açëáë=Äáë=òì=NM=”pîK=cΩê=ÇáÉ=pÅÜáäÇÇêΩëÉåÇçëáë=ÉáåÉë=häÉáåâáåÇÉë=ΩÄÉê=ë®ãíäáÅÜÉ=êÉäÉJ
î~åíÉå=bñéçëáíáçåëéÑ~ÇÉ=ÉêêÉÅÜåÉå=ëáÅÜ=çÄÉêÉ=tÉêíÉ=îçå=Äáë=òì=OM ”pî=éêç=g~ÜêX=ÇÉå=Öê∏≈íÉå=_Éáíê~Ö=òìê=pÅÜáäÇJ
ÇêΩëÉåÇçëáë=äáÉÑÉêí=ÇÉê=tÉáÇÉJhìÜJjáäÅÜJmÑ~ÇK=_Éá=ÇÉå=áã=o~ÜãÉå=ÇÉê=rãÖÉÄìåÖëΩÄÉêï~ÅÜìåÖ=
ÇìêÅÜÖÉÑΩÜêíÉå=jÉëëìåÖÉå=ÇÉë=o~ÇáçàçÇÖÉÜ~äíÉë=îçå=iÉÄÉåëãáííÉäéêçÄÉå=~ìë=ÖêÉåòå~ÜÉå=̂ åÄ~ìÖÉÄáÉíÉå=ïìêJ
ÇÉ=áã=g~Üê=OMMP=gçÇJNPN=åáÅÜí=å~ÅÜÖÉïáÉëÉåK

_ÉïÉêíìåÖ

aáÉ=ÑΩê=OMMP=~ìë=ÇÉå=g~ÜêÉë~ÄäÉáíìåÖÉå=å~ÅÜ=ÇÉã=båíïìêÑ=ÇÉê=^ääÖÉãÉáåÉå=sÉêï~äíìåÖëîçêëÅÜêáÑí=òì=¬=QT=
píêäpÅÜs=ÄÉêÉÅÜåÉíÉå=tÉêíÉ=ÇÉê=píê~ÜäÉåÉñéçëáíáçå=Ü~ÄÉå=ÇáÉ=áå=ÇÉê=píê~ÜäÉåëÅÜìíòîÉêçêÇåìåÖ=ÑÉëíÖÉäÉÖíÉå=
açëáëÖêÉåòïÉêíÉ=åáÅÜí=ΩÄÉêëÅÜêáííÉåK=páÉ=äáÉÖÉå=áã=_ÉêÉáÅÜ=ÇÉê=ÉåíëéêÉÅÜÉåÇÉå=tÉêíÉ=ÇÉë=sçêà~ÜêÉë=ìåÇ=ÄÉíê~J
ÖÉå=áå=ÇÉê=oÉÖÉä=ÄÉá=ÇÉê=ÉÑÑÉâíáîÉå=açëáë=ìåÇ=ÄÉá=ÇÉå=ÉáåòÉäåÉå=lêÖ~åÇçëÉå=ïÉåáÖÉê=~äë=NMB=ÇÉë=àÉïÉáäáÖÉå=
açëáëÖêÉåòïÉêíÉëK=a~ãáí=ëáåÇ=ÇáÉ=çÄÉêÉå=tÉêíÉ=ÇÉê=píê~ÜäÉåÉñéçëáíáçå=ÇìêÅÜ=^ÄäÉáíìåÖÉå=ê~Çáç~âíáîÉê=píçÑÑÉ=
~ìë=âÉêåíÉÅÜåáëÅÜÉå=^åä~ÖÉå=âäÉáåÉê=~äë=ÇáÉ=pÅÜï~åâìåÖëÄêÉáíÉ=ÇÉê=å~íΩêäáÅÜÉå=píê~ÜäÉåÉñéçëáíáçå=áå=ÇÉê=_ìåJ
ÇÉëêÉéìÄäáâ=aÉìíëÅÜä~åÇK

aÉê=_Éáíê~Ö=ÇÉê=âÉêåíÉÅÜåáëÅÜÉå=^åä~ÖÉå=áå=ÇÉê=_ìåÇÉëêÉéìÄäáâ=aÉìíëÅÜä~åÇ=ëçïáÉ=áã=~åÖêÉåòÉåÇÉå=^ìëä~åÇ=
òìê=ãáííäÉêÉå=ÉÑÑÉâíáîÉå=açëáë=ÇÉê=_Éî∏äâÉêìåÖ=ÇÉê=_ìåÇÉëêÉéìÄäáâ=aÉìíëÅÜä~åÇ=ä~Ö=~ìÅÜ=áã=g~Üê=OMMP=ÇÉìíäáÅÜ=
ìåíÉê=NM ”pî=éêç=g~ÜêK

Betrieb Oberer Wert der effektiven Dosis
für Erwachsene

und Kleinkinder (µSv)
NUKEM GmbH Hanau (einschließlich HOBEG) < 0,1
SIEMENS AG Brennelementwerk Hanau

Betriebsteil MOX-Verarbeitung
         Betriebsteil Uranverarbeitung

< 0,1
< 0,1

ANF GmbH (Lingen) < 0,1
URENCO D (Gronau) < 0,1

^ÄäìÑí
lÄÉêÉê=tÉêí==E”pîF

ÇÉê=ÉÑÑÉâíáîÉå=açëáë ÇÉê=lêÖ~åÇçëáë

^Äï~ëëÉê
lÄÉêÉê=tÉêí=ÇÉê=ÉÑÑK

açëáë=E”pîF

bêï~ÅÜëÉåÉ MIO MIQ Y=MIN

häÉáåâáåÇÉê=E^äíÉêëÖêìééÉ
N=Äáë=O=g~ÜêÉF

MIS NIT Y=MIN

jáí=jìííÉêãáäÅÜ=Éêå®ÜêíÉ
p®ìÖäáåÖÉ

OIM SIN Y=MIN


