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Miljøstyrelsen vil, når lejligheden gives, offentliggøre rapporter og indlæg
vedrørende forsknings- og udviklingsprojekter inden for miljøsektoren,

finansieret af Miljøstyrelsens undersøgelsesbevilling.

Det skal bemærkes, at en sådan offentliggørelse ikke nødvendigvis betyder,

at det pågældende indlæg giver udtryk for Miljøstyrelsens synspunkter.

Offentliggørelsen betyder imidlertid, at Miljøstyrelsen finder, at indholdet

udgør et væsentligt indlæg i debatten omkring den danske miljøpolitik.
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P=

fåÇÜçäÇ=
=
=
=
=

fkaelia= P 

cloloa= R 

p^jjbkc^qkfkd=ld=hlkhirpflkbo= S 

prjj^ov=^ka=`lk`irpflkp= NN 

N _^ddorka=ld=clojüi= NS 

NKN _^ddorka= NS 

NKO clojüi= NT 

O rkabopÕdbipbpmoldo^j= NU 

OKN dbkbobiq= NU 

OKO rasÃidbipb=^c=^kiÃd= NU 

OKP _bphofsbipb=^c=ab=ras^idqb=^kiÃd= NU 

OKPKN kóí=ÄáçäçÖáëâ=ë~åÇÑáäíÉê~åä‹Ö=ãÉÇ=éìãéÉëóëíÉã= NU 

OKPKO ÃäÇêÉ=ÄáçäçÖáëâ=ë~åÇÑáäíÉê=ãÉÇ=Öê~îáí~íáçå= OM 

OKPKP k~íìêJoÉå

=~åä‹Ö= ON 

OKQ moÕsbraq^dkfkd= OP 

OKR ^k^ivpbmoldo^j= OP 

OKS pmfiabs^kap_bi^pqkfkd= OQ 

P clpcloobkpkfkd=f=clopÕdp^kiÃddbkb= OR 

PKN cÃiakfkd=^c=clpclo=sba=_flildfph=p^kacfiqbo= OR 

PKNKN c‹äÇåáåÖëìÇëíóê= OR 

PKNKO s~äÖ=~Ñ=Ñ‹äÇåáåÖëãáÇÇÉä= OR 

PKNKP açëÉêáåÖ=~Ñ=Ñ‹äÇåáåÖëãáÇÇÉä= OS 

PKNKQ m™îáêâåáåÖ=~Ñ=ëä~ãéêçÇìâíáçå=îÉÇ=ÇçëÉêáåÖ=~Ñ=Ñ‹äÇåáåÖëãáÇÇÉä= OS 

PKO qfi_^dbeliabipb=^c=clpclo=f=k^qroJobk
=^kiÃd= OS 

PKOKN hÉãáëâ=ÄáåÇáåÖ=~Ñ=ÑçëÑçê=íáä=cáäíê~äáíÉ
∆

= OS 

Q clopÕdp^kiÃddbkbp=aofcq=f=clopÕdpmboflabk= OU 

QKN kvq=_flildfph=p^kacfiqbo=jba=mrjmbpvpqbj= OU 

QKO Ãiaob=_flildfph=p^kacfiqbo=jba=do^sfq^qflk= OU 

QKP k^qroJobk
=^kiÃd= OV 

R ^k^ivpbobpriq^qbo=clo=p^kacfiqob= PM 

RKN kvq=_flildfph=p^kacfiqbo=jba=mrjmbpvpqbj= PM 

RKNKN dÉåÉêÉäí=çã=êÉëìäí~íÉêåÉ= PM 

_Éä~ëíåáåÖ=~Ñ=~åä‹ÖÖÉí=á=Ñçêë›ÖëéÉêáçÇÉå= PM 

_É~êÄÉàÇåáåÖ=~Ñ=êÉëìäí~íÉê= PN 

aÉäâçåâäìëáçå= PR 

RKO Ãiaob=_flildfph=p^kacfiqbo=jba=do^sfq^qflk= PR 

RKOKN dÉåÉêÉäí=çã=êÉëìäí~íÉêåÉ= PR 

RKOKO _Éä~ëíåáåÖ=~Ñ=~åä‹Ö=á=Ñçêë›ÖëéÉêáçÇÉå= PS 

RKOKP _É~êÄÉàÇåáåÖ=~Ñ=êÉëìäí~íÉê= PS 

RKOKQ aÉäâçåâäìëáçå= PV 
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Q=

S ^k^ivpbobpriq^qbo=clo=k^qroJobk=^kiÃd= QM 

SKN clpcloobkpkfkd=sba=k^qroJobk
=^kiÃd= QM 

SKNKN dÉåÉêÉäí=çã=êÉëìäí~íÉêåÉ= QM 

SKNKO _Éä~ëíåáåÖ=~Ñ=~åä‹Ö=á=Ñçêë›ÖëéÉêáçÇÉå= QM 

SKNKP _É~êÄÉàÇåáåÖ=~Ñ=êÉëìäí~íÉê= QN 

SKNKQ aÉäâçåâäìëáçå= QQ 

T ^kiÃdpJ=ld=aofcqpÕhlkljf= QS 

TKN cÃiakfkd=^c=clpclo=f=_rkacÃiakfkdpq^kh= QS 

TKNKN ^åä‹ÖëìÇÖáÑíÉê= QS 

TKNKO aêáÑíëìÇÖáÑíÉê= QS 

TKO clpclocgbokbipb=f=k^qroJobk
=^kiÃd= QT 

TKOKN ^åä‹ÖëìÇÖáÑíÉê= QT 

TKOKO aêáÑíëìÇÖáÑíÉê= QT 

TKP Õhlkljfph=ibsbqfapsroabofkd= QT 

U obcbobk`bo= QU 

V _fi^d= QV 

_fi^d=N=J=kvq=_flildfph=p^kacfiqbo=jba=mrjmbpvpqbj=Ó=
^k^ivpbobpriq^qbo= RM 

_fi^d=O=J=Ãiaob=_flildfph=p^kacfiqbo=jba=do^sfq^qflk=Ó=
^k^ivpbobpriq^qbo= RP 

_fi^d=P=Ó=k^qro=obk

=^kiÃd=Ó=^k^ivpbobpriq^qbo= RR 

=



=
R=

cçêçêÇ=

aÉååÉ=ê~ééçêí=Éê=Éí=êÉëìäí~í=~Ñ=Éå=éê~âíáëâ=~Ñéê›îåáåÖ=~Ñ=O=ãÉíçÇÉê=íáä=ÑàÉêåÉäëÉ=
~Ñ=ÑçëÑçê=á=ÜìëÜçäÇåáåÖëëéáäÇÉî~åÇI=ëçã=ÄÉÜ~åÇäÉë=á=ÄáçäçÖáëâÉ=ÑáäíÉê~åä‹ÖK=
=
sÉÇ=ÇÉå=ÉåÉ=ãÉíçÇÉ=~Ñéê›îÉë=Éí=ëáãéÉäí=ìÇëíóê=íáä=ÇçëÉêáåÖ=~Ñ=
ÑçëÑçêÑ‹äÇåáåÖëãáÇÇÉä=á=ÇÉå=ÄìåÇÑ‹äÇåáåÖëí~åâI=ëçã=íê~ÇáíáçåÉäí=Éê=Éí~ÄäÉêÉí=
íáä=ÑçêêÉåëåáåÖ=~Ñ=ëéáäÇÉî~åÇÉíI=áåÇÉå=ÇÉí=äÉÇÉë=íáä=ÇÉí=ÄáçäçÖáëâÉ=ë~åÇÑáäíÉêK=
=
sÉÇ=ÇÉå=~åÇÉå=ãÉíçÇÉ=~Ñéê›îÉë=Éí=k~íìêJoÉå=~åä‹ÖI=Üîçê=ãÉÇáÉí=á=ÇÉí=
ÄáçäçÖáëâÉ=ÑáäíÉê=Éê=cáäíê~äáíÉ∆=íóéÉ=OJQK=bÑíÉêÑ›äÖÉåÇÉ=Éê=ÇÉê=Éí~ÄäÉêÉí=Éí=äìââÉí=
Ä~ëëáåI=Üîçê=ÇÉê=ëâÉê=Éå=âÉãáëâ=Ñ‹äÇåáåÖLÄáåÇáåÖ=~Ñ=ÑçëÑçêK=jÉÇáÉí=á=ÇÉí=
äìââÉÇÉ=Ä~ëëáå=Éê=cáäíê~äáíÉJm∆I=ÇÉê=ÄÉëí™ê=~Ñ=Äê‹åÇí=âåìëí=äÉê=íáäë~í=Ççäçãáíâ~äâ=
çÖ=ãÉí~äáçåÉêK=
=
mêçàÉâíÉí=Éê=ÖÉååÉãÑ›êí=á=éÉêáçÇÉå=ëÉéíÉãÄÉê=OMMM=J=ëÉéíÉãÄÉê=OMMN=é™=P=
ãáåÇêÉ=ä~åÇÉàÉåÇçããÉI=Üîçê=O=~Ñ=ÉàÉêåÉ=ëíáääÉÇÉ=Éí=åóÉí~ÄäÉêÉí=ÜÜîK=‹äÇêÉ=
ÄáçäçÖáëâ=ë~åÇÑáäíÉê=íáä=ê™ÇáÖÜÉÇ=çÖ=ÇÉå=ëáÇëíÉ=Éí~ÄäÉêÉÇÉ=Éí=åóí=k~íìêJoÉå=
~åä‹ÖK=
=
^Ñéê›îåáåÖÉå=Éê=ÇÉëìÇÉå=ëâÉí=ãÉÇ=ÇÉ=é™Ö‹äÇÉåÇÉ=âçããìå~äÉ=ãóåÇáÖÜÉÇÉêë=
~ÅÅÉéí=çÖ=ÄÉî™ÖÉåÜÉÇI=áÇÉí=ÇÉê=é™=ÉàÉåÇçããÉåÉ=ÉåíÉå=Éê=ÉääÉê=ÑçêîÉåíÉë=ëíáääÉí=
âê~î=çã=îáÇÉêÉÖ™ÉåÇÉ=êÉåëåáåÖ=~Ñ=ëéáäÇÉî~åÇK=
=
mêçàÉâíÉí=Ü~ê=î‹êÉí=éê‹ÖÉí=~Ñ=ãáåÇêÉ=éê~âíáëâÉ=éêçÄäÉãÉê=á=ÑçêÄáåÇÉäëÉ=ãÉÇ=
äçâ~äáëÉêáåÖ=~Ñ=ÉÖåÉÇÉ=~åä‹ÖI=Éí~ÄäÉêáåÖ=~Ñ=ìÇëíóê=çÖ=~åä‹ÖëÇÉäÉ=ë~ãí=
ìÇí~ÖåáåÖ=çÖ=~å~äóëÉ=~Ñ=~å~äóëÉéêçÖê~ããÉíë=ã~åÖÉ=ëéáäÇÉî~åÇëéê›îÉêK=
=
mêçàÉâíÉí=Éê=ìÇÑ›êí=á=Éí=ë~ã~êÄÉàÇÉ=ãÉääÉã=i~åÇëÑçêÉåáåÖÉå=a~åëâÉ=
j~ëâáåëí~íáçåÉêI=áåÖÉåá›êÑáêã~Éí=`~êä=_êç=~ëI=hÉãáê~=jáäà›=^Lp=çÖ=_çâåJ
dêìééÉåK=



=
S=

p~ããÉåÑ~íåáåÖ=çÖ=âçåâäìëáçåÉê=

mêçàÉâíÉí=Ü~ê=ÖÉååÉã=éê~âíáëâÉ=Ñçêë›Ö=~Ñéê›îÉí=O=åóÉ=ãÉíçÇÉê=íáä=ÑàÉêåÉäëÉ=~Ñ=
ÑçëÑçê=á=ÜìëÜçäÇåáåÖëëéáäÇÉî~åÇ=Ñê~=Üìëëí~åÇÉ=ÄÉäáÖÖÉåÇÉ=á=ä~åÇòçåÉ=ìÇÉå=Ñçê=
çÑÑÉåíäáÖ=âäç~âçéä~åÇK=
=
mêçàÉâíÉí=Éê=ÖÉååÉãÑ›êí=á=éÉêáçÇÉå=ëÉéíÉãÄÉê=OMMM=J=ëÉéíÉãÄÉê=OMMN=é™=P=
ä~åÇÉàÉåÇçããÉK=
=
cçêã™ä=

aÉí=éêáã‹êÉ=ã™ä=Ü~ê=î‹êÉí=~í=ìåÇÉêë›ÖÉI=çã=ÇÉ=O=êÉåëÉãÉíçÇÉê=â~å=ëáâêÉ=Éí=
ÑçëÑçêáåÇÜçäÇ=é™=ìåÇÉê=NIR=ãÖ=qçí~äJmLä=á=ÇÉí=êÉåëÉÇÉ=ëéáäÇÉî~åÇK=
=
pçã=ÇÉäã™ä=Ü~ê=ÇÉí=î‹êÉí=›åëâÉí=~í=íáäîÉàÉÄêáåÖÉ=ÉêÑ~êáåÖÉê=ãÉÇ=Éí=ëáãéÉäí=
Ñ‹äÇåáåÖëìÇëíóê=íáä=ãçåí~ÖÉ=á=ÄìåÇÑ‹äÇåáåÖëí~åâÉI=çÖ=á=ÇÉå=ÑçêÄáåÇÉäëÉ=Çê~ÖÉ=
ÉêÑ~êáåÖÉê=ãÉÇ=ëä~ãÇ~ååÉäëÉ=çÖ=í›ãåáåÖëÑêÉâîÉåë=îÉÇ=Ñ‹äÇåáåÖ=~Ñ=ÑçëÑçê=ÜÉêáK=
=
aÉí=Ü~ê=ÉåÇîáÇÉêÉ=î‹êÉí=Éí=ÇÉäã™ä=~í=Çê~ÖÉ=ÉêÑ~êáåÖ=ãÉÇ=Éí~ÄäÉêáåÖI=áåÇâ›êáåÖ=
çÖ=ÇêáÑí=~Ñ=Éí=k~íìêJoÉå=~åä‹ÖI=Üîçê=ÑçëÑçê=ÄáåÇÉë=á=Éí=ÇóââÉí=ÑáäíÉêI=íáäÑóäÇí=
ãÉÇ=ÇÉí=~äíÉêå~íáîÉ=ÑáäíÉêã~íÉêá~äÉ=cáäíê~äáíÉ∆I=ÇÉê=ÄÉëí™ê=~Ñ=Äê‹åÇí=âåìëí=äÉêI=
Ççäçãáíâ~äâ=çÖ=ÑçëÑçêÄáåÇÉåÇÉ=ãÉí~äáçåÉêK=
=
cçêìÇÉå=~í=ìåÇÉêë›ÖÉ=ÇÉííÉ=ÑáäíÉêë=ÑçëÑçêêÉåëÉÉîåÉ=Éê=ÇÉê=áåÇë~ãäÉí=ÉêÑ~êáåÖÉê=
ãÉÇ=êÉåëÉãÉíçÇÉåë=é™îáêâåáåÖ=~Ñ=ée=á=ÇÉí=êÉåëÉÇÉ=ëéáäÇÉî~åÇK=
=
båÇÉäáÖ=Ü~ê=ÇÉí=î‹êÉí=Éí=ÇÉäã™ä=~í=ÄÉäóëÉ=ÜîáäâÉ=~åä‹ÖëJ=çÖ=ÇêáÑíëçãâçëíåáåÖÉêI=
ÇÉê=Éê=âåóííÉí=íáä=ÇÉ=O=êÉåëÉãÉíçÇÉêK=
=
^Ñéê›îåáåÖ=~Ñ=Éí=ëáãéÉäí=Ñ‹äÇåáåÖëìÇëíóê=

^Ñéê›îåáåÖ=~Ñ=ÇÉí=ëáãéäÉ=ìÇëíóê=íáä=Ñ‹äÇåáåÖ=~Ñ=ÑçëÑçê=Éê=ëâÉí=çîÉê=NO=ã™åÉÇÉê=
á=Éå=åóÉí~ÄäÉêÉí=ÄìåÇÑ‹äÇåáåÖëí~åâ=ãÉÇ=P=â~ãêÉ=ë~ãí=á=Éå=‹äÇêÉ=OJâ~ããÉê=
ÄìåÇÑ‹äÇåáåÖëí~åâK=péáäÇÉî~åÇëìÇä›ÄÉí=Ñê~=ÄÉÖÖÉ=ÄìåÇÑ‹äÇåáåÖëí~åâÉ=
íáääÉÇÉë=ÉÑíÉêÑ›äÖÉåÇÉ=Éí=ë~åÇÑáäíÉê=îÉÇ=éìãéåáåÖ=ÜÜîK=Öê~îáí~íáçåK=
=
^Ñéê›îåáåÖÉå=~Ñ=Ñ‹äÇåáåÖëìÇëíóêÉí=á=ÇÉå=åóÉí~ÄäÉêÉÇÉ=ÄìåÇÑ‹äÇåáåÖëí~åâ=Éê=
ÖÉååÉãÑ›êí=ãÉÇ=ãáåÇêÉ=çÖ=ìî‹ëÉåíäáÖÉ=ÇêáÑíëÑçêëíóêêÉäëÉê=
=
sÉÇ=~Ñéê›îåáåÖ=á=ÇÉå=‹äÇêÉ=íóéÉ=ÄìåÇÑ‹äÇåáåÖëí~åâ=ÑçêÉâçã=ÇÉê=á=ÜÉäÉ=
Ñçêë›ÖëéÉêáçÇÉå=ëä~ãÑäìÖí=á=Éå=ë™Ç~å=ìÇëíê‹âåáåÖI=~í=ÇÉí=áââÉ=î~ê=ãìäáÖí=~í=
íáäîÉàÉÄêáåÖÉ=Éí=ëáââÉêí=ÖêìåÇä~Ö=Ñçê=Éå=îìêÇÉêáåÖ=~Ñ=ÑçëÑçêÑ‹äÇåáåÖÉåë=êÉÉääÉ=
ÉÑÑÉâíK=
=
^Ñä›Äëâî~äáíÉí=îÉÇ=Ñ‹äÇåáåÖ=~Ñ=ÑçëÑçê=á=åóÉí~ÄäÉêÉí=ÄìåÇÑ‹äÇåáåÖëí~åâK=

f=Ñçêë›ÖëéÉêáçÇÉå=Éê=ÇÉê=îÉÇ=íáäë‹íåáåÖ=~Ñ=Ñ‹äÇåáåÖëãáÇÇÉä=á=ÇÉå=åóÉí~ÄäÉêÉÇÉ=
ÄìåÇÑ‹äÇåáåÖëí~åâ=ã™äí=Éå=~Ñä›Äëâî~äáíÉí=á=ìÇä›ÄÉí=Ñê~=ë~åÇÑáäíÉêÉí=é™=
ÖÉååÉãëåáíäáÖ=MIQ=ãÖ=qçí~äJmLäK=fåÖÉå=~Ñ=ÇÉ=ã™äíÉ=î‹êÇáÉê=çîÉêëâêÉÇ=NIR=ãÖ=
qçí~äJmLäK=
=



=
T=

aÉê=Éê=ÉåÇîáÇÉêÉ=âçåëí~íÉêÉí=Éå=ÖÉååÉãëåáíäáÖ=ìÇä›ÄâçåÅÉåíê~íáçå=é™=TIP=ãÖ=
ppLäI=ÜîáäâÉí=îáëÉê=Éå=ÖçÇ=íáäÄ~ÖÉÜçäÇÉäëÉ=~Ñ=ëìëéÉåÇÉêÉí=ëíçÑ=ÖÉååÉã=~åä‹ÖÖÉíK=
=
^Ñä›Äëâî~äáíÉíÉå=Ñçê=~äìãáåáìã=ä™=ÖÉååÉãëåáíäáÖ=é™=MINS=ãÖLä=çÖ=ÇÉêãÉÇ=
ìåÇÉê=Öê‹åëÉî‹êÇáÉå=é™=MIO=ãÖLä=Ñçê=~äìãáåáìã=á=ÇêáââÉî~åÇK=aÉê=Éê=ë™äÉÇÉë=
áââÉ=é™îáëí=Éå=å‹îåÉî‹êÇáÖ=Ñçê›ÖÉí=ìÇî~ëâåáåÖ=~Ñ=ÇÉí=~äìãáåáìãÜçäÇáÖÉ=
Ñ‹äÇåáåÖëãáÇÇÉäI=ÇÉê=Éê=íáäë~í=á=áåÇä›ÄÉí=íáä=ÄìåÇÑ‹äÇåáåÖëí~åâÉåK=
=
f=Ñçêë›ÖëéÉêáçÇÉå=Éê=ÇÉê=âçåëí~íÉêÉí=Éå=ÖÉååÉãëåáíäáÖ=ìÇä›ÄâçåÅÉåíê~íáçå=Ñçê=
íçí~äJk=é™=PMIU=ãÖLäK=f=ëäìíåáåÖÉå=~Ñ=Ñçêë›ÖëéÉêáçÇÉå=Éê=ÇÉê=~å~äóëÉêÉí=Ñçê=çÖ=
âçåëí~íÉêÉí=ÑìäÇ=åáíêáÑáâ~íáçå=á=ÇÉí=é™=ÇÉí=íáÇëéìåâí=Å~K=N=™ê=Ö~ãäÉ=ë~åÇÑáäíÉêK=
=
cçêë›Öë~åä‹ÖÖÉí=Ü~ê=á=Ñçêë›ÖëéÉêáçÇÉå=ÖÉååÉãëåáíäáÖ=î‹êÉí=ÄÉä~ëíÉí=ãÉÇ=MINO=
ãP=ÜìëÜçäÇåáåÖëëéáäÇÉî~åÇ=éêK=Ç›Öå=ëî~êÉåÇÉ=íáä=N=éÉêëçåë=î~åÇÑçêÄêìÖK=aÉå=
ÜóÇê~ìäáëâÉ=ëéáäÇÉî~åÇëÄÉä~ëíåáåÖ=Ü~ê=ÇÉêãÉÇ=î‹êÉí=Å~K=NLP=~ÑI=Üî~Ç=ÇÉê=Éê=
åçêã~äí=Ñçê=Éå=Üìëëí~åÇK=
=
aÉê=Éê=ìåÇÉê=Ñçêë›ÖÉí=çÖ=îÉÇ=í›ãåáåÖ=~Ñ=ÄìåÇÑ‹äÇåáåÖëí~åâÉåë=ëä~ãîçäìãÉå=
áââÉ=âçåëí~íÉêÉí=éêçÄäÉãÉê=ãÉÇ=ëä~ãíáäÄ~ÖÉÜçäÇÉäëÉ=ÜÜîK=çÄëÉêîÉêÉí=Éå=Ñçê›ÖÉí=
ÑäóÇÉJ=ÉääÉê=ÄìåÇëä~ãã‹åÖÇÉK=
=
^Ñä›Äëâî~äáíÉí=îÉÇ=Ñ‹äÇåáåÖ=~Ñ=ÑçëÑçê=á=‹äÇêÉ=ÄìåÇÑ‹äÇåáåÖëí~åâK=

f=Ñçêë›ÖëéÉêáçÇÉå=Éê=ÇÉê=îÉÇ=íáäë‹íåáåÖ=~Ñ=Ñ‹äÇåáåÖëãáÇÇÉä=íáä=ÇÉå=‹äÇêÉ=
ÄìåÇÑ‹äÇåáåÖëí~åâ=ã™äí=Éå=~Ñä›Äëâî~äáíÉí=á=ÇÉååÉë=ìÇä›Ä=á=áåíÉêî~ääÉí=OIP=Ó=PM=
ãÖ=qçí~äJmLä=ãÉÇ=Éí=ÖÉååÉãëåáí=é™=UIO=ãÖ=qçí~äJmLäK=
=
aÉí=Ü~ê=ÇÉêãÉÇ=áââÉ=î‹êÉí=ãìäáÖí=~í=êÉÇìÅÉêÉ=ÑçëÑçêáåÇÜçäÇÉí=íáä=NIR=ãÖ=
qçí~äJmLä=ÉääÉê=ÇÉêìåÇÉêK=aÉê=Éê=ÇçÖ=á=éÉêáçÇÉê=ã™äí=âçåÅÉåíê~íáçåÉê=~Ñ=lêíÜçJ
m=é™=ìåÇÉê=NIR=ãÖLäI=ÜîáäâÉí=áåÇáâÉêÉêI=~í=ÑçëÑçê=á=ÇáëëÉ=éÉêáçÇÉê=Éê=Ñ‹äÇÉí=
ÉÑÑÉâíáîíK=
=
aÉê=Éê=á=ìÇä›ÄÉí=Ñê~=ÄìåÇÑ‹äÇåáåÖëí~åâÉå=âçåëí~íÉêÉíI=Éå=ÖÉååÉãëåáíäáÖ=
ìÇä›ÄâçåÅÉåíê~íáçå=é™=NTV=ãÖ=ppLä=ÜîáäâÉí=áåÇáâÉêÉê=Éå=ìÇî~ëâåáåÖ=~Ñ=
ëìëéÉåÇÉêÉí=ëíçÑ=Eëä~ãÑäìÖíFK=
=
aÉííÉ=ìåÇÉêëí›ííÉë=~ÑI=~í=~Ñä›Äëâî~äáíÉíÉå=Ñçê=~äìãáåáìã=Éê=ã™äí=á=áåíÉêî~ääÉí=OIQ=
Ó=T=ãÖLä=çÖ=ÇÉêãÉÇ=çîÉê=Öê‹åëÉî‹êÇáÉå=é™=MIO=ãÖLä=Ñçê=~äìãáåáìã=á=
ÇêáââÉî~åÇK=
=
m™=Ä~ÖÖêìåÇ=~Ñ=çîÉåå‹îåíÉ=êÉëìäí~íÉê=Éê=ÇÉí=âçåâäìÇÉêÉíI=~í=ÇÉå=‹äÇêÉ=
ÄìåÇÑ‹äÇåáåÖëí~åâ=áââÉ=Ü~ê=Éå=ÜÉåëáÖíëã‹ëëáÖ=Ñóëáëâ=ìÇÑçêãåáåÖ=Ñçê=çéå™ÉäëÉ=
~Ñ=Éå=ÉÑÑÉâíáî=ëä~ãíáäÄ~ÖÉÜçäÇÉäëÉ=çÖ=ÑçëÑçêÑ‹äÇåáåÖK=
=
m™=ÖêìåÇ=~Ñ=í~åâÉåë=ëíçê=î~åÇÇóÄÇÉ=á=í~åâÉåë=NK=â~ããÉê=Éê=ÇÉê=áââÉ=çéå™Éí=
Éå=çéíáã~ä=çéÄä~åÇáåÖ=~Ñ=ÇÉí=íáäë~ííÉ=Ñ‹äÇåáåÖëãáÇÇÉäK=båÇîáÇÉêÉ=Ü~ê=Éí=Ñçê=
äáääÉ=îçäìãÉå=á=í~åâÉåë=OK=â~ããÉê=áââÉ=âìååÉí=ëáâêÉ=Éå=íáäëíê‹ââÉäáÖ=
íáäÄ~ÖÉÜçäÇÉäëÉ=~Ñ=ëìëéÉåÇÉêÉí=ëíçÑI=ÜîáäâÉí=Ü~ê=ÖáîÉí=~åäÉÇåáåÖ=íáä=ëä~ãÑäìÖí=çÖ=
ìÇî~ëâåáåÖ=~Ñ=Ñ‹äÇåáåÖëãáÇÇÉäK=
=
cçêë›Öë~åä‹ÖÖÉí=Ü~ê=á=Ñçêë›ÖëéÉêáçÇÉå=ÖÉååÉãëåáíäáÖ=î‹êÉí=ÄÉä~ëíÉí=ãÉÇ=MIQ=
ãP=ÜìëÜçäÇåáåÖëëéáäÇÉî~åÇ=éêK=Ç›Öå=ëî~êÉåÇÉ=íáä=P=éÉêëçåÉêë=î~åÇÑçêÄêìÖK=
aÉå=ÜóÇê~ìäáëâÉ=ëéáäÇÉî~åÇëÄÉä~ëíåáåÖ=ëî~êÉê=ÇÉêãÉÇ=íáäI=Üî~Ç=ÇÉê=Éê=åçêã~äí=
Ñçê=Éå=Üìëëí~åÇK=
=



=
U=

aÉê=Éê=îÉÇ=í›ãåáåÖ=~Ñ=ÄìåÇÑ‹äÇåáåÖëí~åâÉå=áââÉ=çÄëÉêîÉêÉí=Éå=Ñçê›ÖÉí=ÑäóÇÉJ=
ÉääÉê=ÄìåÇëä~ãã‹åÖÇÉK=
=
^Ñéê›îåáåÖ=~Ñ=Éí=k~íìêJoÉå=~åä‹ÖÖÉí=

cçëÑçêêÉåëåáåÖ=á=Éí=k~íìêJoÉå=~åä‹Ö=Éê=~Ñéê›îÉí=á=Éí=åóÉí~ÄäÉêÉí=~åä‹ÖI=
ìÇÑçêãÉí=ÉÑíÉê=éêçÇìÅÉåíÉåë=ÑçêëâêáÑíÉêK=
=
^åä‹ÖÖÉíë=éêáåÅáéáÉääÉ=ìÇÑçêãåáåÖ=ëî~êÉê=íáä=Éí=ÄáçäçÖáëâ=ë~åÇÑáäíÉê~åä‹Ö=ÇçÖ=
ãÉÇ=ÇÉå=ÑçêëâÉäI=~í=ëí›êëíÉÇÉäÉå=~Ñ=ÑáäíÉêÉí=Éê=ÇóââÉí=Eî~åÇÑóäÇíF=çÖ=íáäÑóäÇí=ãÉÇ=
cáäíê~äáíÉ∆=EåÉÇâåìëí=Äê‹åÇí=äÉêF=á=ëíÉÇÉí=Ñçê=ãÉÇ=ÑáäíÉêë~åÇK=eÉêîÉÇ=ëâ~ÄÉë=Éí=
~å~ÉêçÄí=EáäíÑêáíF=ãáäà›=á=Éí=î~åÇã‹ííÉí=ÑáäíÉêãÉÇáÉK=
=
bå=ãáåÇêÉ=ÇÉä=~Ñ=ÑáäíÉêÉí=Éê=Éí~ÄäÉêÉí=çîÉå=çîÉê=ÇÉí=ÒÇóââÉÇÉ=ÑáäíÉêÒ=çÖ=
îÉåíáäÉêÉë=îá~=Éå=âìééÉäÄê›åÇ=EÇçãÉFI=ë™=ÇÉê=ÜÉê=ëâ~ÄÉë=Éí=~ÉêçÄí=EáäíêáÖíF=
ãáäà›=á=Éí=ÑìÖíáÖí=ÑáäíÉêãÉÇáÉK=
=
f=ÑáäíÉêÉíë=~å~ÉêçÄÉ=òçåÉ=ëíê›ããÉê=ëéáäÇÉî~åÇÉí=Üçêáëçåí~äí=ÖÉååÉã=ÇÉí=
ÇóââÉÇÉ=ÑáäíÉêI=ÇÉê=Éê=íáäÑóäÇí=ãÉÇ=cáäíê~äáíÉJm∆=EåÉÇâåìëí=Äê‹åÇí=äÉê=ãÉÇ=Éí=
ëíçêí=áåÇÜçäÇ=~Ñ=ãÉí~äáçåÉê=çÖ=áÄä~åÇÉí=Ççäçãáíâ~äâFI=ÜîçêîÉÇ=ëéáäÇÉî~åÇÉíë=
ÑçëÑçêáåÇÜçäÇ=ÉåíÉå=ÄáåÇÉë=ÉääÉê=ìÇÑ‹äÇÉë=á=ÇÉååÉ=ÇÉä=~Ñ=ÑáäíÉêÉíK=
=
sÉÇ=~Ñéê›îåáåÖÉå=Éê=ÇÉê=âçåëí~íÉêÉí=ìÇî~ëâåáåÖ=~Ñ=ÑáåâçêåÉí=ÑáäíÉêã~íÉêá~äÉ=
EÑáääÉêF=çÖ=Ççäçãáíâ~äâI=ëçã=Ü~ê=~ÑäÉàêÉí=ëáÖ=á=äÉÇåáåÖëëóëíÉãÉí=åÉÇëíê›ãë=Ñçê=
ÑáäíÉêÉíK=rÇî~ëâåáåÖÉå=Ü~ê=ãÉÇÑ›êí=ãáåÇêÉ=ÖÉåÉê=Ñçê=éê›îÉìÇí~ÖåáåÖÉå=ë~ãí=
ÄÉÜçî=Ñçê=êÉåëéìäáåÖ=~Ñ=Éå=ÇÉä=~Ñ=äÉÇåáåÖëëóëíÉãÉíK=
=
^Ñä›Äëâî~äáíÉí=îÉÇ=k~íìêJoÉå=~åä‹ÖÖÉí=

^Ñä›Äëâî~äáíÉíÉå=Ñçê=qçí~äJm=ë~ãí=lêíÜçJm=îáëÉêI=~í=k~íìêJoÉå=~åä‹ÖÖÉí=Ü~ê=
âìååÉí=êÉÇìÅÉêÉ=ÑçëÑçêáåÇÜçäÇÉí=á=ëéáäÇÉî~åÇë~Ñä›ÄÉí=íáä=ÖÉååÉãëåáíäáÖ=MIN=ãÖ=
qçí~ä=mLäK=fåÖÉå=~Ñ=ÇÉ=ã™äíÉ=î‹êÇáÉê=çîÉêëâêÉÇ=NIR=ãÖ=qçí~äJmLäK=
=
^åä‹ÖÖÉí=Ü~ê=á=Ñçêë›ÖëéÉêáçÇÉå=ÖÉååÉãëåáíäáÖ=î‹êÉí=ÄÉä~ëíÉí=ãÉÇ=MIOV=ãP=
ÜìëÜçäÇåáåÖëëéáäÇÉî~åÇ=éêK=Ç›Öå=ëî~êÉåÇÉ=íáä=O�=éÉêëçåÉêë=î~åÇÑçêÄêìÖK=
=
^Ñä›Äëâî~äáíÉíÉå=Ñçê=ëìëéÉåÇÉêÉí=ëíçÑ=Ü~ê=á=ÇÉå=Ñ›êëíÉ=Ü~äîÇÉä=~Ñ=
Ñçêë›ÖëéÉêáçÇÉå=äáÖÖÉí=á=áåíÉêî~ääÉí=NV=Ó=RMM=ãÖLäI=éê‹ÖÉí=~Ñ=ìÇî~ëâåáåÖ=~Ñ=
ëîáåÖÉåÇÉ=ã‹åÖÇÉê=~Ñ=ÑáåâçêåÉí=ÑáäíÉêã~íÉêá~äÉ=EÑáääÉêF=çÖ=Ççäçãáíâ~äâK=f=ÇÉå=
ëáÇëíÉ=Ü~äîÇÉä=Éê=ÇÉê=ã™äí=ãÉêÉ=ëí~ÄáäÉ=âçåÅÉåíê~íáçåÉê=á=áåíÉêî~ääÉí=PJOU=ãÖLäI=
ÜîáäâÉí=îáëÉêI=~í=ìÇî~ëâåáåÖÉå=Éê=ëí~ÖåÉêÉíK=
=
f=Ñçêë›ÖëéÉêáçÇÉå=Éê=ÇÉê=âçåëí~íÉêÉí=Éå=ÖÉååÉãëåáíäáÖ=ìÇä›ÄâçåÅÉåíê~íáçå=Ñçê=
íçí~äJk=é™=QOIS=ãÖLäK=aÉå=Ü›àÉ=î‹êÇá=Éê=Éí=êÉëìäí~í=~ÑI=~í=ÇÉê=ãáÇí=á=
Ñçêë›ÖëéÉêáçÇÉå=ëâÉíÉ=Éå=ÄäçâÉêáåÖ=~Ñ=ÑáäíÉêÉíë=~Ñä›Ä=ãÉÇ=ÉÑíÉêÑ›äÖÉåÇÉ=
î~åÇëéÉàäëêÉàëåáåÖ=á=ÑáäíÉêÉíë=~ÉêçÄÉ=ÇÉäK=eÉêîÉÇ=ÄäÉî=ÇÉå=ÄÉÖóåÇÉåÇÉ=
åáíêáÑáâ~íáçåÉå=á=ÑáäíÉêÉí=ëâ~ÇÉíK=sÉÇ=Ñçêë›ÖëéÉêáçÇÉåë=ìÇä›Ä=îáëÉê=
~å~äóëÉêÉëìäí~íÉê=áãáÇäÉêíáÇ=íÉÖå=é™I=~í=ÇÉê=Éê=ÖÉåëâ~Äí=Éå=îáêâåáåÖëÑìäÇ=
åáíêáÑáâ~íáçåK=
=
k~íìêJ=oÉå=~åä‹ÖÖÉí=Ü~ê=ãÉÇÑ›êí=Éå=Çê~ëíáëâ=ëíáÖåáåÖ=á=ÇÉí=êÉåëÉÇÉ=
ëéáäÇÉî~åÇë=~äâ~äáåáíÉí=ë~ãí=á=éeI=ÇÉê=ëíáÖÉê=Ñê~=Å~K=T=íáä=Å~K=NPK=píáÖåáåÖÉå=
íáäëâêáîÉë=ÑáäíÉêã~íÉêá~äÉíë=áåÇÜçäÇ=~Ñ=Ççäçãáíâ~äâK=
=



=
V=

^åä‹ÖëJ=çÖ=ÇêáÑíëçãâçëíåáåÖÉêK=

^åä‹ÖëìÇÖáÑíÉêåÉ=íáä=Éí=åóí=ÄáçäçÖáëâ=ë~åÇÑáäíÉê=ãÉÇ=éìãéÉëóëíÉã=çÖ=
ÑçëÑçêÑ‹äÇåáåÖëìÇëíóê=íáä=êÉåëÉâä~ëëÉ=plm=~åÇê~ÖÉê=Å~K=QRKMMM=âêK=áåâäK=ãçãë=
ãÉå=ÉâëâäK=ìÇÖáÑíÉê=íáä=ÄìåÇÑ‹äÇåáåÖëí~åâK=
=
^Ñ=~åä‹ÖëìÇÖáÑíÉêåÉ=ìÇÖ›ê=ìÇÖáÑíÉêåÉ=íáä=ÑçëÑçêÑ‹äÇåáåÖëìÇëíóêÉí=Å~K=NPKMMM=
âêK=áåâäK=ãçãëK=
=
aÉ=ä›ÄÉåÇÉ=ÇêáÑíëçãâçëíåáåÖÉê=îÉÇ=~åîÉåÇÉäëÉ=~Ñ=ÑçëÑçêÑ‹äÇåáåÖëìÇëíóêÉí=
çãÑ~ííÉê=ÉäÑçêÄêìÖ=çÖ=ÑçêÄêìÖ=~Ñ=Ñ‹äÇåáåÖëãáÇÇÉäI=ÜîáäâÉí=~åÇê~ÖÉê=Éå=™êäáÖ=
ìÇÖáÑí=é™=Å~K=NRM=âêK=ÜÜîK=Å~K=PRM=âêK=áåâäK=ãçãëK=
=
aÉ=ë~ãäÉÇÉ=~åä‹ÖëìÇÖáÑíÉê=íáä=Éí=âçãéäÉí=k~íìêJoÉå=~åä‹Ö=íáä=êÉåëÉâä~ëëÉ=
plm=ÄÉä›ÄÉê=ëáÖ=íáä=Å~K=SNKMMM=âêK=áåâäK=ãçãëI=ãÉå=ÉâëâäK=ÄìåÇÑ‹äÇåáåÖëí~åâK=
=
sÉÇ=Éí~ÄäÉêáåÖ=~Ñ=Éí=k~íìêJoÉå=~åä‹Ö=îáä=ÇÉê=áââÉ=î‹êÉ=ÇêáÑíëìÇÖáÑíÉêK=
=
aÉ=O=~åä‹ÖëíóéÉêë=äÉîÉíáÇ=ëâ›ååÉë=~í=î‹êÉ=OM=™êI=áåÇÉå=ÇÉí=îáä=î‹êÉ=å›ÇîÉåÇáÖ=
~í=ìÇëâáÑíÉ=ÑáäíÉêã~íÉêá~äÉí=
=
^ÑëâêáîÉë=~åä‹ÖÖÉåÉë=~åä‹ÖëáåîÉëíÉêáåÖ=çîÉê=äÉîÉíáÇÉå=çÖ=áåÇêÉÖåÉë=ä›ÄÉåÇÉ=
ÇêáÑíJ=çÖ=îÉÇäáÖÉÜçäÇÉäëÉëìÇÖáÑíÉêI=Éê=ÇÉ=™êäáÖÉ=ÖÉååÉãëåáíëçãâçëíåáåÖÉê=é™=
Å~K=RKRMM=âêK=áåâäK=ãçãë=Ñçê=ÄÉÖÖÉ=êÉåëÉãÉíçÇÉêK=
=
hçåâäìëáçå=çÖ=~åÄÉÑ~äáåÖÉêK=

sÉÇ=Éå=éê~âíáëâÉ=~Ñéê›îåáåÖ=~Ñ=Éí=ëáãéÉäí=Ñ‹äÇåáåÖëìÇëíóê=á=Éå=åó=
ÄìåÇÑ‹äÇåáåÖëí~åâ=Éí~ÄäÉêÉí=Ñçê~å=Éí=åóÉí~ÄäÉêÉí=ÄáçäçÖáëâ=ë~åÇÑáäíÉê~åä‹ÖI=Éê=
ÇÉê=ã™äí=Éå=~Ñä›Äëâî~äáíÉí=á=ìÇä›ÄÉí=Ñê~=ë~åÇÑáäíÉêÉí=é™=ÖÉååÉãëåáíäáÖ=MIQ=ãÖ=
qçí~äJmLäK=fåÖÉå=~Ñ=ÇÉ=ã™äíÉ=î‹êÇáÉê=çîÉêëâêÉÇ=NIR=ãÖ=qçí~äJmLäK=

sÉÇ=~Ñéê›îåáåÖ=~Ñ=Éí=åóÉí~ÄäÉêÉí=k~íìêJoÉå=~åä‹Ö=Ü~ê=ÇÉí=î‹êÉí=ãìäáÖI=~í=
êÉÇìÅÉêÉ=ÑçëÑçêáåÇÜçäÇÉí=á=ëéáäÇÉî~åÇë~Ñä›ÄÉí=Ñê~=~åä‹ÖÖÉí=íáä=ÖÉååÉãëåáíäáÖ=
MIN=ãÖ=qçí~ä=mLäK=fåÖÉå=~Ñ=ÇÉ=ã™äíÉ=î‹êÇáÉê=çîÉêëâêÉÇ=NIR=ãÖ=qçí~äJmLäK=

^Ñéê›îåáåÖÉå=Éê=ÖÉååÉãÑ›êí=é™=P=ÑáäíÉê~åä‹ÖI=çÖ=ÖáîÉê=ÇÉêãÉÇ=áââÉ=ëí~íáëíáëâ=
ëáââÉêÜÉÇ=Ñçê=êÉåëÉãÉíçÇÉêåÉë=ÖÉåÉêÉääÉ=ÉÑÑÉâíáîáíÉí=çÖ=ÇêáÑíëëí~ÄáäáíÉí=ìåÇÉê=
î~êáÉêÉåÇÉ=ÜóÇê~ìäáëâÉ=ÉääÉê=ëíçÑã‹ëëáÖÉ=ÄÉä~ëíåáåÖëÑçêÜçäÇK=

a~=êÉåëÉêÉëìäí~íÉêåÉ=áãáÇäÉêíáÇ=äáÖÖÉê=ÄÉíóÇÉäáÖ=ìåÇÉê=ÇÉí=íáäëáÖíÉÇÉ=åáîÉ~ì=é™=
NIR=ãÖ=qçí~äJmLä=Éê=ÇÉê=ÄÉä‹Ö=Ñçê=~í=~åí~ÖÉI=~í=êÉåëÉãÉíçÇÉêåÉ=çÖë™=â~å=ë‹åâÉ=
ÑçëÑçêáåÇÜçäÇÉí=ìåÇÉê=ÇÉííÉ=åáîÉ~ì=á=ëáíì~íáçåÉêI=Üîçê=ëéáäÇÉî~åÇëÄÉä~ëíåáåÖÉå=
ÜóÇê~ìäáëâ=çÖ=å‹êáåÖëëíçÑã‹ëëáÖí=Éê=ëí›êêÉK=

^Ñéê›îåáåÖ=~Ñ=Ñ‹äÇåáåÖëìÇëíóêÉí=Ü~ê=ÖáîÉí=Ñ›äÖÉåÇÉ=ÉêÑ~êáåÖÉêW=

� ÄìåÇÑ‹äÇåáåÖëí~åâÉåë=ìÇÑçêãåáåÖI=îçäìãÉå=çÖ=ÖÉååÉãëíê›ãåáåÖëÑçêÜçäÇ=
Éê=î‹ëÉåíäáÖ=Ñçê=çéå™ÉäëÉ=~Ñ=Éå=ÉÑÑÉâíáîáíÉí=ÑçëÑçêÑ‹äÇåáåÖ=ë~ãí=
íáäÄ~ÖÉÜçäÇÉäëÉ=~Ñ=ëìëéÉåÇÉêÉí=ëíçÑI=çÖ=Ä›ê=ëçã=ãáåáãìã=çéÑóäÇÉ=âê~î=ëçã=
ÑçêãìäÉêÉí=á=jáäà›ëíóêÉäëÉåë=îÉàäÉÇåáåÖ=åêK=P=Ò_áçäçÖáëâÉ=ë~åÇÑáäíêÉ=çé=íáä=PM=
mbÒI=

� çéÄä~åÇáåÖ=~Ñ=Ñ‹äÇåáåÖëãáÇäÉí=á=ÄìåÇÑ‹äÇåáåÖëí~åâÉåë=âä~êáåÖëòçåÉ=Ü~ê=
~ÑÖ›êÉåÇÉ=ÄÉíóÇåáåÖ=Ñçê=Ñ‹äÇåáåÖÉåë=ÉÑÑÉâíáîáíÉíI=

� ÇÉí=ëáãéäÉ=Ñ‹äÇåáåÖëìÇëíóê=Ü~ê=ÑçêÉëí™Éí=Éå=ÇêáÑíëáââÉê=ÇçëÉêáåÖ=çÖ=
çéÄä~åÇáåÖ=~Ñ=Ñ‹äÇåáåÖëãáÇäÉíI=



=
NM=

� ÑçëÑçêêÉåëåáåÖÉå=Éê=ÉÑÑÉâíáî=âçêí=íáÇ=ÉÑíÉê=áÖ~åÖë‹íåáåÖ=~Ñ=ÑçëÑçêÑ‹äÇåáåÖÉåI=

� ÇÉê=Éê=âçåëí~íÉêÉí=ÄìÑÑÉêîáêâåáåÖ=îÉÇ=ÑçëÑçêÑ‹äÇåáåÖ=á=ÄìåÇÑ‹äÇåáåÖëí~åâÉå=
é™=Éí=ÄáçäçÖáëâÉ=ë~åÇÑáäíÉê~åä‹ÖI=áÇÉí=âçêíî~êáÖ=ëíçé=á=ÇçëÉêáåÖ=~Ñ=
Ñ‹äÇåáåÖëãáÇÇÉä=áââÉ=ãÉÇÑ›êíÉ=Éå=ã~êâ~åí=ëíáÖåáåÖ=á=ÑçëÑçêáåÇÜçäÇÉí=á=
ìÇä›ÄÉí=Ñê~=~åä‹ÖÖÉí=á=ÑäÉêÉ=Ç~ÖÉ=ÉÑíÉê=ÇçëÉêáåÖëëíçééÉíK=

f=ÑçêÄáåÇÉäëÉ=ãÉÇ=ÑçëÑçêÑ‹äÇåáåÖ=á=ÄìåÇÑ‹äÇåáåÖëí~åâÉåÉ=Éê=ÇÉê=îÉÇ=
ëä~ãí›ãåáåÖ=áââÉ=çÄëÉêîÉêÉí=Éå=ã~êâ~åí=›ÖÉí=ÄìåÇëä~ãã‹åÖÇÉK=cçêë›ÖÉí=Ü~ê=
ÇÉêãÉÇ=áââÉ=ãÉÇ=ëáââÉêÜÉÇ=âìååÉí=ÉÑíÉêîáëÉI=çã=Ñ‹äÇåáåÖ=~Ñ=ÑçëÑçê=ÖáîÉê=
~åäÉÇåáåÖ=íáä=Éå=›ÖÉí=ëä~ãã‹åÖÇÉK=

sÉÇ=Éå=éê~âíáëâÉ=~Ñéê›îåáåÖ=~Ñ=Éí=k~íìêJoÉå=~åä‹Ö=Éê=ÇÉê=ãÉÇ=ÜÉåëóå=íáä=
Éí~ÄäÉêáåÖI=áåÇâ›êáåÖ=çÖ=NK=™êë=ÇêáÑí=çéå™Éí=Ñ›äÖÉåÇÉ=ÉêÑ~êáåÖÉêW=

� ~åä‹ÖÖÉí=â~å=Éí~ÄäÉêÉë=~Ñ=Éå=~ìíçêáëÉêÉí=âäç~âãÉëíÉê=é™=Ä~ÖÖêìåÇ=~Ñ=
éêçÇìÅÉåíÉåë=~åîáëåáåÖÉêI=
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ìåÇÉê=~åîÉåÇÉäëÉ=~Ñ=Éí=Ñ‹äÇåáåÖëãáÇÇÉä=ÉääÉê=îÉÇ=íáäÄ~ÖÉÜçäÇÉäëÉ=ÖÉååÉã=
~Çëçêéíáçå=EâÉãáëâ=ÄáåÇáåÖF=á=Éí=ÑáäíÉêãÉÇáÉI=ëçã=áåÇÉÜçäÇÉê=ë™Ç~ååÉ=âÉãáëâÉ=
ÉÖÉåëâ~ÄÉêK=
=
jÉÇ=ÜÉåëóå=íáä=Ñ‹äÇåáåÖ=Ü~ê=jáäà›ëíóêÉäëÉå=á=~êÄÉàÇëê~ééçêí=åêK=QN=Ñê~=NVVO=
ìÇ~êÄÉàÇÉí=Éí=ëâáíëÉéêçàÉâí=Ñçê=Ñ‹äÇåáåÖ=~Ñ=ÑçëÑçê=á=ëÉéíáâí~åâÉ=îÉÇ=ÇçëÉêáåÖ=~Ñ=
ÑäóÇÉåÇÉ=Ñ‹äÇåáåÖëãáÇÇÉäK=pâáíëÉéêçàÉâí=Ü~ê=î‹êÉí=ìÇÖ~åÖëéìåâí=Ñçê=ÇÉí=
éê~âíáëâÉ=Ñçêë›ÖI=ëçã=ÄÉëâêáîÉë=á=ÇÉååÉ=ê~ééçêíK=f=ÇÉå=ÑçêÄáåÇÉäëÉ=Éê=ÇÉê=
ìÇîáâäÉí=Éí=ëáãéÉäí=ìÇëíóê=Ñçê=íáäë‹íåáåÖ=çÖ=çéÄä~åÇáåÖ=~Ñ=ÑäóÇÉåÇÉ=
Ñ‹äÇåáåÖëãáÇÇÉä=á=ÄìåÇÑ‹äÇåáåÖëí~åâÉå=é™=O=ÑçêëâÉääáÖÉ=ä~åÇÉàÉåÇçããÉI=Üîçê=
ëéáäÇÉî~åÇÉí=ÉÑíÉêÑ›äÖÉåÇÉ=êÉåëÉë=á=Éí=ÄáçäçÖáëâ=ë~åÇÑáäíÉêK=
=
aÉå=ìåÇÉê=Ñçêë›ÖÉí=ÄÉåóííÉÇÉ=Ñ‹äÇåáåÖëãÉíçÇÉI=ÇçëÉêáåÖëìÇëíóêI=çÖ=ÇÉå=
éê~âíáëâÉ=ìÇÑ›êÉäëÉ=Éê=ìÇîáâäÉí=á=ë~ã~êÄÉàÇÉ=ãÉÇ=hÉãáê~=jáäà›=^LpK=
=
jÉÇ=ÜÉåëóå=íáä=~Çëçêéíáçå=~Ñ=ÑçëÑçê=Éê=ÇÉê=á=kçêÖÉ=á=NVVM=ìÇîáâäÉí=Éå=ãÉíçÇÉI=
ëçã=Ü~ê=î‹êÉí=~Ñéê›îÉí=~Ñ=gçêÇÑçêëâ=J=pÉåíÉê=Ñçê=àçêÇÑ~ÖäáÖ=ãáäà›ÑçêëâåáåÖK==
jÉíçÇÉå=Ü~ê=ÖáîÉí=Ä~ÖÖêìåÇ=Ñçê=ìÇîáâäáåÖ=~Ñ=ÇÉí=ë™â~äÇíÉ=k~íìêJoÉå=~åä‹ÖI=
ÇÉê=á=ëáå=çéÄóÖåáåÖ=çÖ=ëí›êêÉäëÉ=äáÖåÉê=Éí=ÄáçäçÖáëâ=ë~åÇÑáäíÉê~åä‹ÖI=ãÉå=á=
ëíÉÇÉí=Ñçê=ë~åÇ=ÄÉåóííÉë=cáäíê~äáíÉ∆I=ëçã=Éê=Äê‹åÇí=çÖ=âåìëí=äÉê=íáäë~í=
ÑçëÑçêÄáåÇÉåÇÉ=ãÉí~äáçåÉê=çÖ=Ççäçãáíâ~äâK=
=
k~íìêJoÉå=~åä‹Ö=Éê=âÉåÇÉíÉÖåÉí=îÉÇI=~í=Éå=ëíçê=ÇÉä=~Ñ=ÑáäíÉêîçäìãáåÉí=Éê=
Éí~ÄäÉêÉí=ëçã=Éí=ÇóââÉí=Eî~åÇÑóäÇíL~å~ÉêçÄíF=ÑáäíÉêK=
=



=
NT=

mêçàÉâíÉí=~Ñéê›îÉê=ìåÇÉê=Ç~åëâÉ=ÑçêÜçäÇ=Éí=k~íìêJoÉå=~åä‹Ö=ãÉÇ=cáäíê~äáíÉ∆=
Éí~ÄäÉêÉí=ÉÑíÉê=ÇÉ=åçêëâÉ=êÉíåáåÖëäáåáÉêK=f=ÇÉå=ÑçêÄáåÇÉäëÉ=Ü~ê=ÇÉå=Ç~åëâÉ=
áãéçêí›ê=~Ñ=cáäíê~äáíÉ∆=éêçÇìâíÉíI=_çâåJdêìééÉåI=ãÉÇîáêâÉí=îÉÇ=
ÇáãÉåëáçåÉêáåÖ=çÖ=~åîáëåáåÖÉê=Ñçê=Éí~ÄäÉêáåÖÉå=~Ñ=Ñçêë›Öë~åä‹ÖÖÉíK=

NKO= clojüi=

aÉí=Ü~ê=î‹êÉí=éêçàÉâíÉíë=çîÉêçêÇåÉÇÉ=ã™ä=á=ÑçêÄáåÇÉäëÉ=ãÉÇ=ÄáçäçÖáëâÉ=ÑáäíêÉ=~í=
~Ñéê›îÉ=Ñ‹äÇåáåÖ=çÖ=íáäÄ~ÖÉÜçäÇÉäëÉ=~Ñ=ÑçëÑçê=ãÉÇ=åóÉêÉ=Ñ‹äÇåáåÖëãáÇäÉê=
ÜÉåÜçäÇëîáë=ÇÉí=~äíÉêå~íáîÉ=ÑáäíÉêãÉÇáÉ=cáäíê~äáíÉ∆K=

j™äÉí=î~ê=ìåÇÉê=éê~âíáëâÉ=ÑçêÜçäÇ=~í=ÉÑíÉêîáëÉI=Üîçê=ãÉÖÉí=ÑçëÑçêáåÇÜçäÇÉí=á=
ÜìëÜçäÇåáåÖëëéáäÇÉî~åÇ=ÇÉêîÉÇ=â~å=êÉÇìÅÉêÉëI=çÖ=çã=Éå=êÉÇìâíáçå=íáä=ìåÇÉê=
NIR=ãÖ=ÑçëÑçêLä=á=~Ñä›ÄÉí=î~ê=êÉ~äáëíáëâK=

pçã=ÇÉäã™ä=Ü~ê=ÇÉí=ÉåÇîáÇÉêÉ=î‹êÉí=›åëâÉíW=

• ~í=íáäîÉàÉÄêáåÖÉ=ÉêÑ~êáåÖÉê=ãÉÇ=Éí=ëáãéÉäí=Ñ‹äÇåáåÖëìÇëíóê=ãçåíÉêÉí=á=Éå=PJ
â~ããÉê=ÄìåÇÑ‹äÇåáåÖëí~åâ=~Ñ=åóÉêÉ=íóéÉ=ë™îÉä=ëçã=á=Éå=OJâ~ããÉê=
ÄìåÇÑ‹äÇåáåÖëí~åâ=~Ñ=‹äÇêÉ=íóéÉI=

• ~í=Çê~ÖÉ=ÉêÑ~êáåÖÉê=ãÉÇ=ëä~ãÇ~ååÉäëÉå=çÖ=ÇÉêãÉÇ=ÄìåÇÑ‹äÇåáåÖëí~åâÉåë=
í›ãåáåÖëáåíÉêî~ä=îÉÇ=Ñ‹äÇåáåÖ=~Ñ=ÑçëÑçê=ÜÉêáI=

• ~í=Éí~ÄäÉêÉ=Éí=k~íìêJoÉå=~åä‹Ö=çÖ=Çê~ÖÉ=éê~âíáëâÉ=ÉêÑ~êáåÖÉê=ãÉÇ=ÇÉíë=
Éí~ÄäÉêáåÖI=áåÇâ›êáåÖ=çÖ=ÇêáÑíI=

• ~í=ÄÉäóëÉ=ÇÉ=›âçåçãáëâÉ=ÑçêÜçäÇ=ãÉÇ=ÜÉåëóå=íáä=~åä‹ÖëJ=çÖ=
ÇêáÑíëçãâçëíåáåÖÉê=îÉÇ=ÇÉ=O=ãÉíçÇÉêK=



=
NU=

O= råÇÉêë›ÖÉäëÉëéêçÖê~ã=

OKN= dbkbobiq=

råÇÉêë›ÖÉäëÉëéêçÖê~ããÉí=Éê=âçåÅÉåíêÉêÉí=çã=Éå=éê~âíáëâ=~Ñéê›îåáåÖ=~Ñ=ÇÉ=O=
ãÉíçÇÉê=íáä=ÑàÉêåÉäëÉ=~Ñ=ÑçëÑçê=ìåÇÉê=Ç~åëâÉ=ÑçêÜçäÇK=aÉê=Éê=á=ÇÉå=ÑçêÄáåÇÉäëÉ=
í~ÖÉí=ìÇÖ~åÖëéìåâí=á=íáäÖ‹åÖÉäáÖÉ=ãóåÇáÖÜÉÇëÑçêëâêáÑíÉêI=êÉëìäí~íÉê=çÖ=
~åÄÉÑ~äáåÖÉê=Ñê~=íáÇäáÖÉêÉ=ìåÇÉêë›ÖÉäëÉê=ìÇÑ›êí=~Ñ=jáäà›ëíóêÉäëÉå=ë~ãí=éê~âíáëâ=
îáÇÉå=çÖ=ÉêÑ~êáåÖI=ëçã=ÇÉ=á=éêçàÉâíÉí=ÇÉäí~ÖÉåÇÉ=é~êíÉê=Ü~ê=î‹êÉí=á=ÄÉëáÇÇÉäëÉ=
~ÑK=

OKO= rasÃidbipb=^c=^kiÃd=

aÉí=ÄäÉî=íáäëíê‹Äí=~í=ÑáåÇÉ=O=ÉÖåÉÇÉ=ä~åÇÉàÉåÇçããÉ=ãÉÇ=ÄáçäçÖáëâÉ=ë~åÇÑáäíêÉ=
á=ÇêáÑí=ë~ãí=Éå=ä~åÇÉàÉåÇçãI=Üîçê=ÇÉí=î~ê=ãìäáÖí=~í=Éí~ÄäÉêÉ=Éí=k~íìêJoÉå=
~åä‹ÖK==

c›äÖÉåÇÉ=âêáíÉêáÉê=ÄäÉî=ä~Öí=íáä=ÖêìåÇ=Ñçê=ìÇî‹äÖÉäëÉ=~Ñ=ÇÉ=ÄáçäçÖáëâÉ=
ë~åÇÑáäíÉê~åä‹ÖW=

• ~åä‹ÖÖÉí=ëâìääÉ=î‹êÉ=Éí~ÄäÉêÉí=é™=Éå=ä~åÇÉàÉåÇçãI=çÖ=ãçÇí~ÖÉ=
ëÉé~ê~íâäç~âÉêÉí=ëéáäÇÉî~åÇ=Ñê~=¨å=ÖÉååÉãëåáíäáÖ=Üìëëí~åÇ=EO=îçâëåÉ=çÖ=O=
Ä›êåF=

• ÇÉê=ëâìääÉ=ÑçêÉÑáåÇÉë=Éå=ÄìåÇÑ‹äÇåáåÖëí~åâI=ëçã=çîÉêÜçäÇí=Ö‹äÇÉåÇÉ=
ãóåÇáÖÜÉÇëâê~î=íáä=êìãÑ~åÖ=çÖ=áåÇêÉíåáåÖ=

• ÉàÉåÇçããÉåë=î~åÇÑçêÄêìÖ=íáä=ÜìëÜçäÇåáåÖ=áåâäK=í›àî~ëâ=ëâìääÉ=âìååÉ=ã™äÉë=
ä›ÄÉåÇÉ=é™=Éí=î~åÇìêK=

• ~åä‹ÖÖÉí=ëâìääÉ=ë™=îáÇí=ãìäáÖ=î‹êÉ=çéÄóÖÖÉí=á=çîÉêÉåëëíÉããÉäëÉ=ãÉÇ=
jáäà›ëíóêÉäëÉåë=îÉàäÉÇåáåÖ=åêK=PI=NVVV=

aÉí=îáëíÉ=ëáÖ=ãçÇ=ÑçêîÉåíåáåÖ=ëî‹êí=~í=ÑáåÇÉ=~åä‹ÖI=ëçã=âìååÉ=çéÑóäÇÉ=~ääÉ=
çîÉåå‹îåíÉ=âêáíÉêáÉêK=aÉí=ÄäÉî=ÇÉêÑçê=ÄÉëäìííÉí=~í=ÑçêÉí~ÖÉ=~Ñéê›îåáåÖÉå=é™=Éå=
ÉàÉåÇçã=ãÉÇ=Éí=‹äÇêÉ=ÄáçäçÖáëâ=ë~åÇÑáäíÉê=á=ÇêáÑí=çÖ=é™=Éå=ÉàÉåÇçã=ãÉÇ=Éí=ÜÉäí=
åóÉí~ÄäÉêÉí=ÄáçäçÖáëâ=ë~åÇÑáäíÉê=ãÉÇ=íáäÜ›êÉåÇÉ=åó=ÄìåÇÑ‹äÇåáåÖëí~åâK=

jÉÇ=ÜÉåëóå=íáä=Éí~ÄäÉêáåÖ=~Ñ=Éí=k~íìêJoÉå=~åä‹Ö=ÄäÉî=ÇÉ=P=Ñ›êëíÉ=~Ñ=
çîÉåå‹îåíÉ=âêáíÉêáÉê=~åîÉåÇíK=

OKP= _bphofsbipb=^c=ab=ras^idqb=^kiÃd=

OKPKN= kóí=ÄáçäçÖáëâ=ë~åÇÑáäíÉê~åä‹Ö=ãÉÇ=éìãéÉëóëíÉã=

aÉí=ìÇî~äÖíÉ=~åä‹Ö=Éê=Éí~ÄäÉêÉí=á=ëÉéíÉãÄÉê=OMMM=á=ÑçêÄáåÇÉäëÉ=ãÉÇ=Éå=íçí~ä=
ÑçêåóÉäëÉ=~Ñ=~Ñä›ÄëëóëíÉãÉí=é™=Éå=åÉÇä~Öí=ä~åÇÄêìÖëÉàÉåÇçãK=^åä‹ÖÖÉí=íáääÉÇÉë=
âìå=ëéáäÇÉî~åÇ=Ñê~=ÉàÉåÇçããÉåë=ÜìëÜçäÇåáåÖI=áÇÉí=êÉÖåJ=çÖ=Çê‹åî~åÇ=~ÑäÉÇÉë=
îá~=Éí=ëÉé~ê~í=ê›êëóëíÉãK=
=
^åä‹ÖÖÉíë=éêáåÅáéáÉääÉ=ìÇÑçêãåáåÖ=Éê=áääìëíêÉêÉí=é™=cáÖìê=NK=
=



=
NV=

=
=
ÑáÖìê=NW= åóí=ÄáçäçÖáëâ=ë~åÇÑáäíÉê=ãÉÇ=éìãéÉëóëíÉã=

=
=
aÉí=êÉåëÉÇÉ=ëéáäÇÉî~åÇ=ìÇäÉÇÉë=á=Éå=ãáåÇêÉ=ë›=é™=ÉàÉåÇçããÉåI=ÜîçêÑê~=ÇÉí=
åÉÇëáîÉê=íáä=ìåÇÉêÖêìåÇÉå=ÉääÉê=~ÑäÉÇÉë=íáä=Éå=Çê‹åäÉÇåáåÖI=ë™ÑêÉãí=î~åÇëéÉàäÉí=
ëíáÖÉê=íáä=Éí=ã~âëáã~äí=åáîÉ~ìK=
=
péáäÇÉî~åÇÉí=íáääÉÇÉë=áåÇäÉÇåáåÖëîáë=Éå=éê‹Ñ~ÄêáâÉêÉí=PJâ~ããÉê=
ÄìåÇÑ‹äÇåáåÖëí~åâ=~Ñ=Öä~ëÑáÄÉê~êãÉêÉí=éçäóÉëíÉê=ãÉÇ=O=ãP=îçäìãÉåI=Üîçê=
ÑäóÇÉåÇÉ=çÖ=ÄìåÇÑ‹äÇÉäáÖ=áåÇÜçäÇ=íáäÄ~ÖÉÜçäÇÉëK=jáÇí=á=ÄìåÇÑ‹äÇåáåÖëí~åâÉå=
Éê=ÇÉê=éä~ÅÉêÉí=Éí=éìãéÉâ~ããÉê=ãÉÇ=Éå=ÇóâéìãéÉI=ÜîçêãÉÇ=ëéáäÇÉî~åÇÉí=
éÉêáçÇáëâ=çééìãéÉë=Eëí›ÇÄÉä~ëíåáåÖF=é™=ÇÉí=ÄáçäçÖáëâÉ=ë~åÇÑáäíÉêK=
=
c›ê=ÄìåÇÑ‹äÇåáåÖëí~åâÉå=Éê=ÇÉê=Éí~ÄäÉêÉí=Éå=áåëéÉâíáçåëÄê›åÇ=ãÉÇ=ãìäáÖÜÉÇ=
Ñçê=ìÇí~ÖåáåÖ=~Ñ=î~åÇéê›îÉêK=aÉí=Éê=ÉåÇîáÇÉêÉ=ãìäáÖí=~í=ìÇí~ÖÉ=î~åÇéê›îÉê=á=
éìãéÉÄê›åÇÉå=ë~ãí=é™=~Ñä›ÄëäÉÇåáåÖÉå=Ñê~=ÇÉí=ÄáçäçÖáëâÉ=ë~åÇÑáäíÉêK=eÉêãÉÇ=
Éê=ÇÉí=ãìäáÖí=~í=Ñ~ëíä‹ÖÖÉ=êÉåëÉÉÑÑÉâíÉå=á=ÄìåÇÑ‹äÇåáåÖëí~åâÉå=ë™îÉä=ëçã=á=ÇÉí=
ÄáçäçÖáëâÉ=ÑáäíÉêK=
=
aÉí=ÄáçäçÖáëâÉ=ë~åÇÑáäíÉêÉí=Éê=çéÄóÖÖÉí=ÉÑíÉê=ÇÉ=êÉíåáåÖëäáåáÉêåÉI=ëçã=Éê=
ìÇëíìââÉí=Ñçê=~åä‹Ö=íáä=MJR=éÉêëçåÉê=àÑK=jáäà›ëíóêÉäëÉåë=îÉàäÉÇåáåÖ=åêK=PI=NVVVI=
Ò_áçäçÖáëâÉ=ë~åÇÑáäíêÉ=çé=íáä=PM=mbÒK=
=



=
OM=

pçã=ëáââÉêÜÉÇ=ãçÇ=áåÇJ=çÖ=ìÇëáîåáåÖ=Éê=ÇÉê=çã=ë~åÇÑáäíÉêÉí=Éí~ÄäÉêÉí=Éå=MIR=
ãã=iamb=ãÉãÄê~å=ãÉÇ=ÖÉçíÉâëíáä=ëçã=ìÇJ=çÖ=áåÇîÉåÇáÖ=ÄÉëâóííÉäëÉ=ãçÇ=
éÉêÑçêÉêáåÖK=
=
aÉê=Éê=~åîÉåÇí=î~ëâÉÇÉ=å›ÇÇÉëíÉå=ëçã=Çê‹åä~Ö=á=ÄìåÇÉå=~Ñ=~åä‹ÖÖÉí=~Çëâáäí=
Ñê~=ÑáäíÉêë~åÇÉí=ãÉÇ=Éí=íóåÇí=ÖÉçíÉâëíáäK=
=
pçã=ÑáäíÉêë~åÇ=Éê=ÇÉê=~åîÉåÇí=Éí=Öêìëã~íÉêá~äÉ=ãÉÇ=OJQ=ãã=âçêåëí›êêÉäëÉI=Éí=
ìÉåëÑçêãáÖÜÉÇëí~ä=rZOIO=çÖ=Éå=âçêåâìêîÉ=á=›îêáÖí=ëçã=ÑçêÉëâêÉîÉí=á=
îÉàäÉÇåáåÖÉåK=
=
lîÉê=ÑáäíÉêë~åÇÉí=Éê=ÇÉê=ìÇä~Öí=Éí=ÑçêÇÉäÉêä~Ö=~Ñ=î~ëâÉÇÉ=å›ÇÇÉëíÉåI=Üîçêá=ÇÉ=O=
íêóâÑçêÇÉäáåÖëê›ê=Éê=éä~ÅÉêÉíK=aÉê=Éê=ìÇä~Öí=ÖÉçíÉâëíáä=çîÉê=ÑçêÇÉäÉêä~ÖÉí=áåÇÉå=
ãìäÇàçêÇ=Éê=ìÇä~Öí=ëçã=ÑêçëíëáâêáåÖ=~Ñ=ÑáäíÉêÉíK=
=
OKPKO ÃäÇêÉ=ÄáçäçÖáëâ=ë~åÇÑáäíÉê=ãÉÇ=Öê~îáí~íáçå=

aÉí=ìÇî~äÖíÉ=~åä‹Ö=Éê=~åä~Öí=á=NVVN=á=ÑçêÄáåÇÉäëÉ=ãÉÇ=ÑçêåóÉäëÉ=~Ñ=
~Ñä›ÄëëóëíÉãÉí=é™=Éå=ä~åÇÉàÉåÇçãK=^åä‹ÖÖÉí=íáääÉÇÉë=âìå=ëéáäÇÉî~åÇ=Ñê~=
ÉàÉåÇçããÉåë=ÜìëÜçäÇåáåÖI=áÇÉí=êÉÖåJ=çÖ=Çê‹åî~åÇ=~ÑäÉÇÉë=îá~=Éí=ëÉé~ê~í=
ê›êëóëíÉãK=
=
^åä‹ÖÖÉíë=éêáåÅáéáÉääÉ=ìÇÑçêãåáåÖ=Éê=áääìëíêÉêÉí=é™=cáÖìê=OK=
=
=

ÑáÖìê=OW= ‹äÇêÉ=ÄáçäçÖáëâ=ë~åÇÑáäíÉê=ãÉÇ=Öê~îáí~íáçå=

=



=
ON=

péáäÇÉî~åÇÉí=íáääÉÇÉë=áåÇäÉÇåáåÖëîáë=Éå=OJâ~ããÉê=ÄìåÇÑ‹äÇåáåÖëí~åâ=
çéÄóÖÖÉí=~Ñ=›NORM=ãã=ÄÉíçåÄê›åÇÖçÇëI=Üîçê=~åÇÉíâ~ããÉêÉí=Éê=Éå=
Äê›åÇáåÇë~íë=~Ñ=PNR=ãã=âçêêìÖÉêÉí=ms`=ê›êK=bå=âçåëíêìâíáçåI=ëçã=î~ê=
ìÇÄêÉÇí=é™=Éí~ÄäÉêáåÖëíáÇëéìåâíÉíI=Ñ›ê=éê‹Ñ~ÄêáâÉêÉÇÉ=ÄìåÇÑ‹äÇåáåÖëí~åâÉ=
î~åÇí=áåÇé~ëK=
=
_ìåÇÑ‹äÇåáåÖëí~åâÉåë=NK=çÖ=OK=â~ããÉê=Ü~ê=Éí=îçäìãÉå=é™=OIPV=ãP=ÜÜîK=MINR=
ãP=ëî~êÉåÇÉ=íáä=Éå=îçäìãÉåÑçêÇÉäáåÖ=é™=VQB=ãçÇ=SBK=
=
péáäÇÉî~åÇ=Ñê~=ÄìåÇÑ‹äÇåáåÖëí~åâÉå=íáääÉÇÉë=ÇÉí=ÄáçäçÖáëâÉ=ë~åÇÑáäíÉê=îÉÇ=
Öê~îáí~íáçå=îá~=Éå=ÑçêÇÉäÉêÄê›åÇ=çÖ=O=ÑçêÇÉäáåÖëê›êK=cçêÇÉäÉêÄê›åÇI=Jê›ê=çÖ=
ë~åÇÑáäíÉê=Éê=ìÇÑ›êí=ÉÑíÉê=ÇÉ=ÑçêëâêáÑíÉê=çÖ=ãóåÇáÖÜÉÇëâê~îI=ëçã=î~ê=Ö‹äÇÉåÇÉ=
é™=ìÇÑ›êÉäëÉëíáÇëéìåâíÉíK=
=
aÉê=Éê=áââÉ=Éí~ÄäÉêÉí=ãÉãÄê~å=çãâêáåÖ=ë~åÇÑáäíÉêÉíI=ÜîçêîÉÇ=ÜçîÉÇé~êíÉå=~Ñ=
ÇÉí=íáäÑ›êíÉ=ëéáäÇÉî~åÇ=åÉÇëáîÉê=Ñê~=ë~åÇÑáäíÉêÉíK=aÉê=Éê=ÇçÖ=Éí~ÄäÉêÉí=Éí=
Çê‹å~Ñä›Ä=á=ÄìåÇÉå=~Ñ=ë~åÇÑáäíÉêÉíK=aê‹å~Ñä›ÄÉí=Éê=íáäëäìííÉí=Éí=ÉâëáëíÉêÉåÇÉ=
ã~êâÇê‹åI=çÖ=îáêâÉê=ë™äÉÇÉë=ëçã=Éå=ëáâêáåÖ=ãçÇ=çéëíìîåáåÖ=á=ÇÉí=ÄáçäçÖáëâÉ=
ë~åÇÑáäíÉêK=
=
jÉÇ=çîÉåå‹îåíÉ=~åä‹ÖëìÇÑçêãåáåÖ=Éê=ÇÉí=é™=~åä‹ÖÖÉí=âìå=ãìäáÖí=~í=ìÇí~ÖÉ=
éê›îÉê=Ñê~=ëéáäÇÉî~åÇëìÇä›ÄÉí=Ñê~=ÄìåÇÑ‹äÇåáåÖëí~åâÉåK=oÉåëÉÉÑÑÉâíÉå=á=
ë~åÇÑáäíÉêÉí=çÖ=Éå=ÉîÉåíìÉä=êÉëíÑ‹äÇåáåÖ=~Ñ=ÑçëÑçê=ÜÉê=Ü~ê=ÇÉí=ë™äÉÇÉë=áââÉ=î‹êÉí=
ãìäáÖ=~í=ìåÇÉêë›ÖÉ=á=ÑçêÄáåÇÉäëÉ=ãÉÇ=Ñçêë›ÖÉíK=
=
OKPKP k~íìêJoÉå=~åä‹Ö=

aÉí=ìÇî~äÖíÉ=~åä‹Ö=Éê=~åä~Öí=á=~ìÖìëí=OMMM=á=ÑçêÄáåÇÉäëÉ=ãÉÇ=ÑçêåóÉäëÉ=~Ñ=
~Ñä›ÄëëóëíÉãÉí=Ñê~=ÄÉÄçÉäëÉå=é™=Éí=åÉÇä~Öí=Ö~êíåÉêáK=^åä‹ÖÖÉí=íáääÉÇÉë=âìå=
ëéáäÇÉî~åÇ=Ñê~=ÉàÉåÇçããÉåë=ÜìëÜçäÇåáåÖI=áÇÉí=êÉÖåJ=çÖ=Çê‹åî~åÇ=~ÑäÉÇÉë=îá~=
Éí=ëÉé~ê~í=ê›êëóëíÉãK=
=
^åä‹ÖÖÉíë=éêáåÅáéáÉääÉ=ìÇÑçêãåáåÖ=Éê=áääìëíêÉêÉí=é™=cáÖìê=PK=ptørstedelen af 

filteret er dykket (vandfyldt) og tilfyldt med cáäíê~äáíÉ∆=ã~íÉêá~äÉ. Herved skabes et 

anaerobt (iltfrit) miljø i et vandmættet medie. 

En mindre del af filteret er etableret oven over det ”dykkede filter” og ventileres 

via en kuppelbrønd (dome), så der her skabes et aerobt (iltrigt) miljø i et fugtigt 

medie. 

=
lãâêáåÖ=ÑáäíÉêÉí=Éê=ÇÉê=ëî›Äí=Éå=í‹í=éä~ëíãÉãÄê~åI=ë™=ìÇëáîåáåÖ=~Ñ=ëéáäÇÉî~åÇ=
áââÉ=ÑçêÉâçããÉêK=
=
f=ÑáäíÉêÉí=~åîÉåÇÉë=Ñ›äÖÉåÇÉ=íóéÉê=cáäíê~äáíÉ∆W=
• `~K=P=ãP=cáäíê~äáíÉ∆=íóéÉ=OJQ=~åîÉåÇÉë=á=ÑáäíÉêÉíë=~ÉêçÄÉ=ÇÉäI=çÖ=ÄÉëí™ê=~Ñ=

Äê‹åÇíÉ=êìåÇÉ=äÉêâçêå=ãÉÇ=OÓQ=ãã…ë=Çá~ãÉíÉê=çÖ=Éå=êìãî‹Öí=é™=PMMÓ
QMM=âÖLãPK=

• `~K=OR=ãP=cáäíê~äáíÉJm∆=íóéÉ=MJQ=~åîÉåÇÉë=á=ÑáäíÉêÉíë=~å~ÉêçÄÉ=ÇÉäK=j~íÉêá~äÉí=
ÄÉëí™ê=~Ñ=Äê‹åÇí=çÖ=åÉÇâåìëí=äÉê=ãÉÇ=NJQ=ããK…ë=Çá~ãÉíÉê=çÖ=Éå=êìãî‹Öí=
é™=Å~K=SMM=âÖLãPI=íáäë~í=ÑçëÑçêÄáåÇÉåÇÉ=ãÉí~äáçåÉê=çÖ=Ççäçãáíâ~äâK=

=
aÉí=ÑçêêÉåëÉÇÉ=ëéáäÇÉî~åÇ=Ñê~=ÄìåÇÑ‹äÇåáåÖëí~åâÉå=éìãéÉë=çîÉê=é™=
ÑáäíÉê~åä‹ÖÖÉíI=Üîçê=Éå=ëéêÉÇÉÇóëÉ=éä~ÅÉêÉí=á=âìééÉäÄê›åÇÉå=ÑçêÇÉäÉê=
ëéáäÇÉî~åÇÉí=Éåë~êíÉí=çîÉê=ÇÉå=~ÉêçÄÉ=ÇÉä=~Ñ=ÑáäíÉê~êÉ~äÉíK=
=



=
OO=

=
ÑáÖìê=PW= å~íìêJêÉå=~åä‹Ö=

=
qáäÑ›êëäÉå=~Ñ=ÑçêêÉåëÉí=ëéáäÇÉî~åÇ=ëâÉê=ãÉÇ=áåíÉêî~ääÉêI=ëíóêÉí=~Ñ=Éå=åáîÉ~ìÑ›äÉê=
çÖ=éìãéÉ~ìíçã~íáâ=á=éìãéÉÄê›åÇÉåK=_Éä~ëíåáåÖëÑêÉâîÉåëÉå=~ÑÜ‹åÖÉê=~Ñ=
~âíáîáíÉíÉå=á=Üìëëí~åÇÉå=çÖ=îáä=î‹êÉ=ëí›êëí=á=ãçêÖÉå=çÖ=~ÑíÉåíáãÉêåÉK=mìãéÉå=
~âíáîÉêÉë=íóéáëâ=Å~K=PM=Ö~åÖÉ=á=Ç›ÖåÉí=îÉÇ=åçêã~äÉ=ÄÉä~ëíåáåÖëÑçêÜçäÇK=
=
cçêÇÉäáåÖ=~Ñ=ëéáäÇÉî~åÇÉí=îÉÇ=ìÇëéêÉÇåáåÖ=á=âìééÉäÄê›åÇÉå=çÖ=áåíÉêî~äã‹ëëáÖ=
áåÇéìãéåáåÖ=›ÖÉê=çéÜçäÇëíáÇÉå=á=ÇÉå=~ÉêçÄÉ=ÄÉÜ~åÇäáåÖëÇÉäK=aÉííÉ=íáäÖçÇÉëÉê=
åáíêáÑáâ~íáçå=ë~ãí=åÉÇÄêóÇåáåÖ=~Ñ=çêÖ~åáëâ=ëíçÑK=
=
f=ÑáäíÉêÉíë=~å~ÉêçÄÉ=òçåÉ=ëíê›ããÉê=ëéáäÇÉî~åÇÉí=Üçêáëçåí~äí=ÖÉååÉã=ÇÉí=
ÇóââÉÇÉ=ÑáäíÉêI=ëçã=Éê=íáäÑóäÇí=ãÉÇ=cáäíê~äáíÉJm∆=íóéÉ=MJQK=j~íÉêá~äÉíë=áåÇÉÜçäÇ=
~Ñ=âçêå=ãÉÇ=Éí=áåÇÜçäÇ=~Ñ=ãÉí~äáçåÉê=ë~ãí=Ççäçãáíâ~äâ=ÄÉîáêâÉêI=~í=
ëéáäÇÉî~åÇÉíë=ÑçëÑçêáåÇÜçäÇ=ÄáåÇÉë=ÉääÉê=ìÇÑ‹äÇÉë=á=ÇÉååÉ=ÇÉä=~Ñ=ÑáäíÉêÉíK=
=
jÉÇ=ÇÉí=ÇóââÉÇÉ=ìÇä›Äëê›êë=éä~ÅÉêáåÖ=á=ÑáäíÉêÉíë=~Ñä›ÄëÉåÇÉ=Ñ~ëíÜçäÇÉë=Éí=
âçåëí~åí=î~åÇëéÉàäëåáîÉ~ì=á=ÇÉå=~å~ÉêçÄÉ=òçåÉK=rÇä›Äëê›êÉí=Éê=ìÇÑ›êí=ëçã=Éí=
í‹í=éä~ëíê›êI=ÇÉê=Éê=Ñ›êí=åÉÇ=íáä=ÄìåÇÉå=~Ñ=ÇÉå=~å~ÉêçÄÉ=òçåÉK=eÉê=íáäëäìííÉë=
ìÇä›Äëê›êÉí=Éí=Çê‹åê›ê=åÉÇä~Öí=á=Éå=å›ÇÇÉëíÉåëÑ~ëâáåÉ=á=ÜÉäÉ=ÑáäíÉêÉíë=ÄêÉÇÇÉK=
=
eÉêîÉÇ=ÄçêíäÉÇÉë=ÇÉí=êÉåëÉÇÉ=ëéáäÇÉî~åÇ=Ñê~=ÜÉäÉ=ÑáäíÉêÉíë=íî‹êëåáíI=ÜîçêîÉÇ=
ÇÉê=íáäîÉàÉÄêáåÖÉë=Éå=à‹îå=Üçêáëçåí~ä=ÖÉååÉãëíê›ãåáåÖÉå=á=ÇÉå=~å~ÉêçÄÉ=òçåÉK==
rÇä›Äëê›êÉí=Ñ›êÉë=î~åÇí‹í=ÖÉååÉã=éä~ëíãÉãÄê~åÉåI=ë™=ëéáäÇÉî~åÇ=áââÉ=
ìåÇëäáééÉê=ÑáäíÉêÉíK=
=



=
OP=

fåÇÉå=ÇÉí=êÉåëÉÇÉ=ëéáäÇÉî~åÇ=äÉÇÉë=íáä=êÉÅáéáÉåíÉåI=é~ëëÉêÉê=ÇÉí=Éå=
éê›îÉìÇí~ÖåáåÖëÄê›åÇK=

OKQ= moÕsbraq^dkfkd=

mê›îÉìÇí~ÖåáåÖ=Éê=é™=ë~ãíäáÖÉ=P=Ñçêë›Öë~åä‹Ö=ÑçêÉí~ÖÉí=~Ñ=Éí=a^k^h=
~ââêÉÇáíÉêÉí=ä~Äçê~íçêáìãK=
=
p~ãíäáÖÉ=ëéáäÇÉî~åÇëéê›îÉê=Éê=ìÇí~ÖÉí=ãÉÇ=~ìíçã~íáëâÉ=éê›îÉìÇí~ÖÉêÉI=ëçã=
çîÉê=Éí=Ç›Öå=Ü~ê=ìÇí~ÖÉí=íáÇëéêçéçêíáçå~äÉ=ÇÉäéê›îÉêK=aáëëÉ=Éê=ë~ããÉåëíìââÉí=
íáä=Éå=Ää~åÇáåÖëéê›îÉI=ëçã=Éê=Äê~Öí=íáä=ä~Äçê~íçêáìã=çÖ=ÜÉê=~å~äóëÉêÉí=Ñçê=ÇÉ=
é~ê~ãÉíêÉI=ëçã=~å~äóëÉéêçÖê~ããÉí=Ü~ê=ÑçêÉëâêÉîÉíK=
=
aÉê=Éê=é™=~ääÉ=P=~åä‹Ö=ìÇí~ÖÉí=ëéáäÇÉî~åÇëéê›îÉê=ÉÑíÉê=ÄìåÇÑ‹äÇåáåÖëí~åâÉåK=
aÉëìÇÉå=Éê=ÇÉê=ìÇí~ÖÉí=ëéáäÇÉî~åÇëéê›îÉê=é™=~Ñä›ÄÉí=Ñê~=ÇÉí=ÄáçäçÖáëâÉ=
ë~åÇÑáäíÉê=ãÉÇ=éìãéÉëóëíÉã=çÖ=é™=~Ñä›ÄÉí=Ñê~=k~íìêJoÉå=~åä‹ÖÖÉíK=
=
rÇí~ÖåáåÖ=~Ñ=êÉéê‹ëÉåí~íáîÉ=éê›îÉê=é™=íáää›ÄÉí=íáä=ÄìåÇÑ‹äÇåáåÖëí~åâÉåÉ=ÄäÉî=
áåÇäÉÇåáåÖëîáë=Ñçêë›Öí=ãÉå=çéÖáîÉíI=Ç~=éê›îÉìÇí~ÖÉêåÉë=ëìÖÉëä~åÖÉê=ÖÉåÉêÉäí=
ÄäÉî=ÄäçâÉêÉí=~Ñ=íçáäÉíé~éáêK=m™=ÇÉå=Ä~ÖÖêìåÇ=Éê=ÇÉí=âìå=äóââÉë=~í=ìÇí~ÖÉ=
ÉåâÉäíÉ=ëéáäÇÉî~åÇëéê›îÉê=Ñ›ê=ÄìåÇÑ‹äÇåáåÖëí~åâÉåÉK=
=
rÇí~ÖåáåÖ=~Ñ=ëéáäÇÉî~åÇëéê›îÉê=á=ÇÉ=›îêáÖÉ=ìÇí~ÖåáåÖëéìåâíÉê=Ñçêä›Ä=ìÇÉå=
íáäëíçéåáåÖëéêçÄäÉãÉêK=pä~ã~ÑäÉàêáåÖÉê=á=éê›îÉìÇí~ÖåáåÖëÄê›åÇÉåÉë=ÄìåÇä›Ä=
Ü~ê=áãáÇäÉêíáÇ=ÖáîÉí=~åäÉÇåáåÖ=íáä=éêçÄäÉãÉêI=áÇÉí=éê›îÉìÇí~ÖÉêÉå=áåÇäÉÇÉê=Éå=
éê›îÉìÇí~ÖåáåÖ=ãÉÇ=~í=ëéìäÉ=ëìÖÉëä~åÖÉå=êÉå=îÉÇ=~í=êÉíìêéìãéÉ=ÇÉí=
ëéáäÇÉî~åÇI=ëçã=ÜÉåëí™ê=á=ëìÖÉëä~åÖÉå=Ñê~=ëáÇëíÉ=çééìãéåáåÖK=oÉíìêëéìäáåÖÉå=
â~å=çéÜîáêîäÉ=ÉîÉåíìÉä=ÄìåÇÑ‹äÇÉí=ëä~ã=á=éê›îÉìÇí~ÖåáåÖëÄê›åÇÉåI=ÜîçêãÉÇ=
ÇÉê=áââÉ=ìÇí~ÖÉë=êÉíîáëÉåÇÉ=ëéáäÇÉî~åÇëéê›îÉêK=
=
aÉí=é™Ö‹äÇÉåÇÉ=éêçÄäÉã=Ö~î=ìåÇÉê=Ñçêë›ÖëéÉêáçÇÉå=~åäÉÇåáåÖ=íáäI=~í=ÇÉê=îÉÇ=
éê›îÉìÇí~ÖåáåÖ=ÄäÉî=áåÇë~í=ëé~åÇÉ=ãÉÇ=Éí=äáääÉ=îçäìãÉå=ìåÇÉê=áåÇä›ÄÉí=á=
éê›îÉìÇí~ÖåáåÖëÄê›åÇÉåÉK=pìÖÉëä~åÖÉå=ÄäÉî=ÜÉêÉÑíÉê=åÉÇë‹åâÉí=á=ëé~åÇÉå=
ãÉÇ=ÖçÇ=~Ñëí~åÇ=íáä=ÄìåÇÉåK=jÉÇ=ÇÉååÉ=âçåëíêìâíáçå=âìååÉ=íáää›ÄÉí=ÜçäÇÉ=
ëé~åÇÉå=Ñêá=Ñçê=ÄìåÇÑ~äÇ=ë~ãíáÇáÖ=ãÉÇI=~í=ÇÉê=î~ê=íáäëíê‹ââÉäáÖ=îçäìãÉå=Ñçê=
çéëìÖåáåÖ=~Ñ=ëéáäÇÉî~åÇëéê›îÉêK=

OKR= ^k^ivpbmoldo^j=

^ääÉ=~å~äóëÉê=~Ñ=ÇÉ=ìÇí~ÖåÉ=ëéáäÇÉî~åÇëéê›îÉê=Éê=ìÇÑ›êí=~Ñ=ÇÉí=ë~ããÉ=
ä~Äçê~íçêáìãI=ëçã=Ü~ê=ÑçêÉëí™Éí=éê›îÉìÇí~ÖåáåÖÉåK=
=
cçê=ë~ãíäáÖÉ=P=Ñçêë›Öë~åä‹Ö=Éê=ÇÉê=ìÇ~êÄÉàÇÉí=Éí=éêçÖê~ã=Ñçê=ëóëíÉã~íáëâ=
ìÇí~ÖåáåÖ=çÖ=~å~äóëÉ=~Ñ=ëéáäÇÉî~åÇëéê›îÉêK=mê›îÉìÇí~ÖåáåÖëÑêÉâîÉåëÉå=çÖ=
~å~äóëÉçãÑ~åÖÉí=â~å=~Ñä‹ëÉë=é™=Äáä~Ö=NI=O=çÖ=PK=
=
mêçÖê~ããÉí=í~ÖÉê=ìÇÖ~åÖëéìåâí=á=ÇÉí=Ñçêëä~ÖI=ëçã=Éê=çéëíáääÉí=á=
^êÄÉàÇëê~ééçêí=åêK=QN=Ñê~=jáäà›ëíóêÉäëÉåK=råÇÉêë›ÖÉäëÉëéÉêáçÇÉå=Éê=ÇçÖ=
ìÇîáÇÉí=íáä=~í=çãÑ~ííÉ=¨í=™êI=ëî~êÉåÇÉ=íáä=ÇÉå=í›ãåáåÖëÅóâäìë=ÇÉê=ÄÉåóííÉë=îÉÇ=
ã~åÖÉ=í›ãåáåÖëçêÇåáåÖÉê=Ñçê=ÄìåÇÑ‹äÇåáåÖëí~åâÉ=îÉÇ=éêáî~íÉ=Üìëëí~åÇÉK=
=
^Ñ=›âçåçãáëâÉ=™êë~ÖÉê=Ü~ê=éêçÖê~ããÉí=Ñçê=ÇÉí=‹äÇêÉ=ÄáçäçÖáëâÉ=ë~åÇÑáäíÉê=
ãÉÇ=Öê~îáí~íáçå=áåÇÉÜçäÇí=Éí=êÉÇìÅÉêÉí=~åí~ä=éê›îÉìÇí~ÖåáåÖÉê=çÖ=~å~äóëÉêK=



=
OQ=

OKS= pmfiabs^kap_bi^pqkfkd=

m™=~ääÉ=Ñçêë›Öë~åä‹Ö=Ü~ê=ÉàÉêÉå=ÑçêÉí~ÖÉí=êÉÖÉäã‹ëëáÖ=~Ñä‹ëåáåÖ=~Ñ=
ÉàÉåÇçããÉåë=î~åÇìêK=
=
eÉêãÉÇ=Ñ~ëíä‹ÖÖÉë=Üìëëí~åÇÉåë=çãíêÉåíäáÖÉ=ëéáäÇÉî~åÇëéêçÇìâíáçåI=áÇÉí=
ëí›êêÉ=î~åÇÑçêÄêìÖ=~åîÉåÇí=íáä=Ü~îÉî~åÇáåÖI=Äáäî~ëâ=ÉääÉê=äáÖåÉåÇÉ=ÒáââÉ=
ëéáäÇÉî~åÇëéêçÇìÅÉêÉåÇÉÒ=Ñçêã™ä=Éê=ãçÇêÉÖåÉí=~Ñ=ÉàÉêÉå=á=ÑçêÄáåÇÉäëÉ=ãÉÇ=
î~åÇìêÉíë=~Ñä‹ëåáåÖK=
=
f=ÇÉ=P=Ñçêë›Öë~åä‹Öë=ÜìëÜçäÇåáåÖÉê=~åîÉåÇÉë=ÉåÇîáÇÉêÉ=~äãáåÇÉäáÖÉ=
ÑçëÑçêÜçäÇáÖÉ=î~ëâÉãáÇäÉêK=
=
m™=~ääÉ=ÉàÉåÇçããÉ=Éê=~Ñä›Äëáåëí~ää~íáçå=åóäáÖí=êÉåçîÉêÉí=çÖ=ë~åáíÉí=ìÇëâáÑíÉí=íáä=
åìíáÇáÖ=áåëí~ää~íáçåK=cÉàäíáäâçÄäáåÖ=~Ñ=êÉÖå=çÖ=Çê‹åî~åÇ=ÑçêÉâçããÉê=áââÉ=çÖ=
áåÇëáîåáåÖ=á=~Ñä›ÄëëóëíÉãÉí=Éê=ãÉÖÉí=ÄÉÖê‹åëÉíK=
=



=
OR=

P= cçëÑçêêÉåëåáåÖ=á=
Ñçêë›Öë~åä‹ÖÖÉåÉ=

PKN= cÃiakfkd=^c=clpclo=sba=_flildfph=p^kacfiqbo=

PKNKN= c‹äÇåáåÖëìÇëíóê=

aÉê=Éê=á=ÑçêÄáåÇÉäëÉ=ãÉÇ=Ñçêë›ÖÉí=ìÇîáâäÉí=Éí=ëáãéÉäí=ìÇëíóê=íáä=ÇçëÉêáåÖ=~Ñ=
ÑçëÑçêÑ‹äÇåáåÖëãáÇÇÉäK=rÇëíóêÉí=ÄÉëí™ê=~Ñ=Éå=ã~ããìíéìãéÉ=áåëí~ääÉêÉí=á=
ÄìåÇÑ‹äÇåáåÖëí~åâÉå=ë~ãí=Éí=ëâ~Ä=éä~ÅÉêÉí=é™=íÉêê‹å=ãçåíÉêÉí=ãÉÇ=Éå=
äìÑíÄä‹ëÉêI=ÇçëÉêáåÖëéìãéÉI=ëíóêáåÖë~ìíçã~íáâ=ë~ãí=Çìåâ=ãÉÇ=
ÑçëÑçêÑ‹äÇåáåÖëãáÇÇÉäK=

j~ããìíéìãéÉå=Éê=ÑêÉãëíáääÉí=~Ñ=éä~ëíê›ê=çÖ=ãçåíÉêÉí=á=
ÄìåÇÑ‹äÇåáåÖëí~åâÉåÉë=ìÇä›Äëâ~ããÉêI=ÜîçêÑê~=ÇÉå=éìãéÉê=Éå=äáääÉ=
î~åÇã‹åÖÇÉ=êÉíìê=íáä=ÇÉí=éìåâíI=Üîçê=ìêÉåëÉí=ëéáäÇÉî~åÇ=íáääÉÇÉë=
ÄìåÇÑ‹äÇåáåÖëí~åâÉåë=Ñ›êëíÉâ~ããÉêK==

aÉí=ÑäóÇÉåÇÉ=Ñ‹äÇåáåÖëãáÇÇÉä=íáäë‹ííÉë=ÇÉå=êÉíìêéìãéÉÇÉ=ÇÉäëíê›ã=îÜ~K=
ÇçëÉêáåÖëéìãéÉåK=eÉêîÉÇ=çéå™ë=Éå=ÖçÇ=çéÄä~åÇáåÖ=á=ÇÉäëíê›ããÉåë=áäíêáÖÉ=
î~åÇ=áåÇÉå=ë~ããÉåÄä~åÇáåÖ=ãÉÇ=ÇÉí=ìêÉåëÉÇÉ=ëéáäÇÉî~åÇ=á=áåÇä›ÄÉí=íáä=
ÄìåÇÑ‹äÇåáåÖëí~åâÉåK=

c‹äÇåáåÖëãáÇäÉí=ÇçëÉêÉë=ãÉÇ=Éå=ÇçëÉêáåÖëéìãéÉ=ëíóêÉí=~Ñ=Éí=íáÇëìêI=ÜîçêîÉÇ=
ÇçëÉêáåÖÉå=â~å=î~êáÉêÉë=ÜÉå=çîÉê=Ç›ÖåÉí=ãÉÇ=Éâëíê~=ÇçëÉêáåÖ=á=ãçêÖÉåJ=çÖ=
~ÑíÉåíáãÉêåÉI=Üîçê=íáääÉÇåáåÖÉå=~Ñ=ëéáäÇÉî~åÇ=íáä=ÄìåÇÑ‹äÇåáåÖëí~åâÉå=
ÉêÑ~êáåÖëã‹ëëáÖ=Éê=ëí›êëíI=çÖ=ãÉÇ=ä~îÉêÉ=ÇçëÉêáåÖ=á=å~ííÉíáãÉêåÉK=

j~ããìíéìãéÉåë=êÉíìêéìãéåáåÖ=ãÉÇÑ›êÉê=Éí=Ü›àí=áäíáåÇÜçäÇ=á=
ÄìåÇÑ‹äÇåáåÖëí~åâÉåë=ëéáäÇÉî~åÇ=çÖ=ÇÉêãÉÇ=Éí=Ü›àí=êÉÇçñí~äI=ÜîáäâÉí=ëâ~ÄÉê=
Éå=ÉÑÑÉâíáî=Ñ‹äÇåáåÖëéêçÅÉëK=

aÉå=äáääÉ=äìÑíÄä‹ëÉêI=ÇÉê=ÑçêëóåÉê=ã~ããìíéìãéÉå=ãÉÇ=äìÑíI=áåÇëíáääÉëI=ë™=ÇÉê=
ëâ~ÄÉë=Éå=é~ëëÉåÇÉ=êçäáÖ=î‹ëâÉëíê›ãI=ëçã=áââÉ=ãÉÇÑ›êÉê=ÖÉåÉêÉåÇÉ=
íìêÄìäÉåëÉêI=ÇÉê=â~å=Ü‹ããÉ=íáäÄ~ÖÉÜçäÇÉäëÉ=çÖ=ÄìåÇÑ‹äÇåáåÖÉå=~Ñ=ÑäóÇÉJ=ÜÜîK=
ÄìåÇÑ‹äÇÉäáÖ=ëä~ã=á=ÄìåÇÑ‹äÇåáåÖëí~åâÉåë=NKJâ~ããÉêK=
=
j~ããìíéìãéÉå=Éê=ãçåíÉêÉíI=ë™=ä›ÑíÉÜ›àÇÉå=Éê=ãáåÇëí=ãìäáÖI=áÇÉí=
~ÑÖ~åÖëê›êÉí=Éê=éä~ÅÉêÉí=ë™=í‹í=é™=î~åÇëéÉàäÉí=ëçã=ãìäáÖíK=eîáë=ä›ÑíÉÜ›àÇÉå=
Ö›êÉë=Ñçê=ëíçêI=Éê=ÇÉê=êáëáâç=ÑçêI=~í=ÇÉå=áåÇÄä‹ëíÉ=äìÑí=íê‹åÖÉê=ìÇ=ÖÉååÉã=
ÄìåÇÉå=~Ñ=ã~ããìíéìãéÉåI=ÜîáäâÉí=çéÜîáêîäÉê=ÄìåÇëä~ãK=i‹åÖÇÉå=~Ñ=
ã~ããìíéìãéÉåë=åÉÇÇóâåáåÖ=Éê=ÉåÇîáÇÉêÉ=~Ñé~ëëÉí=ÇÉå=~âíìÉääÉ=
ÄìåÇÑ‹äÇåáåÖëí~åâI=ë™=ÄìåÇÉå=~Ñ=éìãéÉê›êÉí=Éê=éä~ÅÉêÉí=á=í~åâÉåë=
âä~êáåÖëòçåÉK=
=
PKNKO s~äÖ=~Ñ=Ñ‹äÇåáåÖëãáÇÇÉä=

pçã=Ñ‹äÇåáåÖëãáÇÇÉä=Éê=~åîÉåÇí=Éí=ÑäóÇÉåÇÉ=Ñ‹äÇåáåÖëãáÇÇÉäI=Ñ~Äêáâ~í=
hbjfo^I=íóéÉ=m^u=NQI=ÇÉê=Éê=Éí=éçäó~äìãáåáìãëâäçêáÇ=E^äHHHFI=ãÉÇ=TIO=B=
^ä=á=ÄêìÖëçéä›ëåáåÖÉåK=



=
OS=

^äìãáåáìãëéêçÇìâíÉí=Éê=î~äÖíI=Ç~=ÇÉí=ÉêÑ~êáåÖëã‹ëëáÖí=ÖáîÉê=Éå=ÄÉÇêÉ=
ëáââÉêÜÉÇ=ãçÇ=ÖÉåçéä›ëåáåÖ=~Ñ=ìÇÑ‹äÇÉí=ÑçëÑçê=ÉåÇ=Ñ‹äÇåáåÖëãáÇäÉê=Ä~ëÉêÉí=
é™=àÉêåK==

=
PKNKP açëÉêáåÖ=~Ñ=Ñ‹äÇåáåÖëãáÇÇÉä=

c‹äÇåáåÖëãáÇäÉí=ÇçëÉêÉë=á=ÑçêÜçäÇ=íáä=Üìëëí~åÇÉåë=ëéáäÇÉî~åÇëã‹åÖÇÉ=çÖ=ÇÉí=
ÇÉêá=ÑçêîÉåíÉÇÉ=ÖÉååÉãëåáíäáÖÉ=ÑçëÑçêáåÇÜçäÇK=

Fældning af 10 mg P/l forbruger ca.100 ml PAX 14 opløsning/m3
 spildevand. Hvis 

en husstand f.eks. udleder 130 m
3
 spildevand pr. år med et for 

husholdningsspildevand typisk fosforindhold, svarer det til et teoretisk årligt 

forbrug på 13 liter fældningsmiddel.  

aÉí=Éê=áãáÇäÉêíáÇ=å›ÇîÉåÇáÖí=ãÉÇ=Éí=çîÉêëâìÇ=~Ñ=Ñ‹äÇåáåÖëãáÇÇÉä=Ñçê=~í=ëáâêÉ=
Éå=íáäÑêÉÇëëíáääÉåÇÉ=Ñ‹äÇåáåÖëéêçÅÉëK=aÉê=Éê=ÇÉêÑçê=ìåÇÉê=å‹êî‹êÉåÇÉ=Ñçêë›Ö=
ÑçêÉí~ÖÉí=Éå=ÒçîÉêÇçëÉêáåÖÒ=~Ñ=Ñ‹äÇåáåÖëãáÇÇÉäI=áÇÉí=ÇÉê=Éê=~åîÉåÇí=Å~K=PR=
äáíÉê=Ñ‹äÇåáåÖëãáÇÇÉä=éê=™ê=íáä=Éå=Üìëëí~åÇ=é™=R=mbK=

bí=ÉîÉåíìÉäí=çîÉêëâìÇ=~Ñ=Ñ‹äÇåáåÖëãáÇÇÉä=äÉÇÉë=ãÉÇ=ìÇ=á=ÑáäíÉêë~åÇÉí=çÖ=îáä=ÜÉê=
ãÉÇÑ›êÉ=Éå=óÇÉêäáÖÉêÉ=Ñ‹äÇåáåÖ=~Ñ=ÉîÉåíìÉääÉ=ÑçëÑçêêÉëíÉêK=

p~åÇÑáäíÉêÉí=îáä=ë™äÉÇÉë=çÖë™=ÑìåÖÉêÉ=ëçã=ÄìÑÑÉê=îÉÇ=éäìÇëÉäáÖ=ëéáÇëÄÉä~ëíåáåÖK=

=
PKNKQ pä~ãéêçÇìâíáçå=îÉÇ=ÇçëÉêáåÖ=~Ñ=Ñ‹äÇåáåÖëãáÇÇÉä=

aÉå=íÉçêÉíáëâÉ=ëä~ãéêçÇìâíáçå=îÉÇ=âÉãáëâ=Ñ‹äÇåáåÖ=â~å=ÄÉêÉÖåÉë=é™=ÖêìåÇä~Ö=
~Ñ=ÇÉí=~åîÉåÇíÉ=Ñ‹äÇåáåÖëãáÇÇÉäK=cçê=m^u=NQ=Éê=î™Çëä~ãéêçÇìâíáçåÉå=MIQ=âÖ=
í›êëíçÑ=éê=âÖ=Ñ‹äÇåáåÖëãáÇÇÉäK=sÉÇ=ÇçëÉêáåÖ=~Ñ=PR=ä=Ñ‹äÇåáåÖëãáÇÇÉä=ãÉÇÑ›êÉê=
ÇÉííÉI=~í=ëä~ãìÇëâáääÉäëÉ=á=ÄìåÇÑ‹äÇåáåÖëí~åâÉå=íÉçêÉíáëâ=îáä=›ÖÉë=ãÉÇ=Å~K=OM=
âÖ=ëä~ãí›êëíçÑK=
=
sçäìãÉåÉí=~Ñ=ÇÉå=Éâëíê~=ëä~ãéêçÇìâíáçå=îÉÇ=âÉãáëâ=Ñ‹äÇåáåÖ=â~å=áãáÇäÉêíáÇ=
áââÉ=ìãáÇÇÉäÄ~êí=ÄÉêÉÖåÉëI=Ç~=ÇÉå=ÄáçäçÖáëâÉ=çãë‹íåáåÖ=á=âÉãáëâ=Ñ‹äÇÉí=ëä~ã=
Éê=î‹ëÉåíäáÖ=ëí›êêÉ=ÉåÇ=á=ëä~ãI=ÇÉê=Éê=Ñ‹äÇÉí=ãÉâ~åáëâK=aÉå=ëí›êêÉ=ÄáçäçÖáëâÉ=
çãë‹íåáåÖ=Éê=Ää~åÇí=~åÇÉí=ÑêÉãëâóåÇÉí=~Ñ=ÇÉå=Ü›àÉêÉ=é~êíáâÉäí‹íÜÉÇI=ëçã=
çéå™ë=á=âÉãáëâ=Ñ‹äÇÉí=ëä~ãI=Üîçê=ÇÉ=ÑçêëâÉääáÖí=ä~ÇÉÇÉ=ëä~ãé~êíáâäÉê=ÑäçââìäÉêÉ=
ÄÉÇêÉ=çÖ=ëÉÇáãÉåíÉêÉ=ëä~ã=ãÉÇ=ãáåÇêÉ=é~êíáâÉäëí›êêÉäëÉK=
=
pä~ããÉíë=ÑäçââìäÉêáåÖ=çÖ=çãë‹íåáåÖ=Éê=á=›îêáÖí=~ÑÜ‹åÖáÖí=~Ñ=ëéáäÇÉî~åÇÉíë=
›îêáÖÉ=ÉÖÉåëâ~ÄÉêI=ëçã=Éê=ÄÉëíÉãí=~Ñ=Éå=ä~åÖ=ê‹ââÉ=Ñ~âíçêÉêI=ÇÉê=
ÉêÑ~êáåÖëã‹ëëáÖí=î~êáÉêÉê=ÄÉíóÇÉäáÖí=Ñê~=Üìëëí~åÇ=íáä=Üìëëí~åÇK=
=
aÉí=Éê=ÇÉêÑçê=áââÉ=ãìäáÖí=~í=ÄÉêÉÖåÉI=á=ÜîáäâÉí=çãÑ~åÖ=ÇÉå=Ñ~âíáëâÉ=
ëä~ãã‹åÖÇÉ=Ñçê›ÖÉë=îÉÇ=âÉãáëâ=Ñ‹äÇåáåÖ=á=ÄìåÇÑ‹äÇåáåÖëí~åâÉK=m™=
Ä~ÖÖêìåÇ=~Ñ=ëé~êëçããÉ=Ç~åëâÉ=ÉêÑ~êáåÖÉê=ë~ãí=ÉêÑ~êáåÖÉê=Ñê~=äáÖåÉåÇÉ=
éê~âíáëâÉ=Ñçêë›Ö=á=kçêÖÉ=çÖ=pîÉêáÖÉ=Éê=ÇÉê=áââÉ=çÄëÉêîÉêÉí=Éå=å‹îåÉî‹êÇáÖ=
Ñçê›ÖÉäëÉ=~Ñ=ëä~ãã‹åÖÇÉå=îÉÇ=âÉãáëâ=Ñ‹äÇåáåÖ=~Ñ=ÑçëÑçê=á=
ÄìåÇÑ‹äÇåáåÖëí~åâÉK=

PKO= qfi_^dbeliabipb=^c=clpclo=f=k^qroJobk
=^kiÃd=

PKOKN= hÉãáëâ=ÄáåÇáåÖ=~Ñ=ÑçëÑçê=íáä=cáäíê~äáíÉ∆=

cáäíê~äáíÉ∆=éêçÇìÅÉêÉë=~Ñ=léíáêçÅ=é™=ÖêìåÇä~Ö=~Ñ=Éí=ëáåíêÉí=çÖ=ÇÉêîÉÇ=
Éâëé~åÇÉêÉí=äÉêéêçÇìâíK=j~íÉêá~äÉí=Éê=âÉåÇÉíÉÖåÉí=îÉÇ=Éå=Ü›à=éçê›ëáíÉíI=ä~î=



=
OT=

ÇÉåëáíÉí=EPMMJSMM=âÖLãPF=çÖ=ëíçê=íêóâëíóêâÉI=çÖ=îÉäâÉåÇí=ëçã=ÑáäíÉêãÉÇáÉ=á=
ã~åÖÉ=ë~ããÉåÜ‹åÖÉK=
=
cáäíê~äáíÉJm∆=éêçÇìÅÉêÉë=îÉÇ=åÉÇâåìëåáåÖ=çÖ=íáäë‹íåáåÖ=~Ñ=ãÉí~äáçåÉê=çÖ=
Ççäçãáíâ~äâK=eÉêîÉÇ=íáäîÉàÉÄêáåÖÉë=âçêå=ãÉÇ=NJQ=ãã…ë=Çá~ãÉíÉê=çÖ=ãÉÇ=Éí=
ãÉÖÉí=ëíçêí=çîÉêÑä~ÇÉ~êÉ~äI=Ç~=ÇÉí=çéêáåÇÉäáÖÉ=ã~íÉêá~äÉë=ëíçêÉ=áåÇêÉ=
ãáâêçéçêÉîçäìãÉå=ÄäáîÉê=Ääçíä~Öí=á=ÇÉ=âåìëíÉ=âçêåë=çîÉêÑä~ÇÉK=
=
sÉÇ=éêçÇìâíáçåëéêçÅÉëëÉå=Ñ‹ëíåÉë=ãÉí~äáçåÉê=á=Ñçêã=~Ñ=çñáÇÉê=ë~ãí=
Ççäçãáíâ~äâ=é™=âçêåÉåÉë=çîÉêÑä~ÇÉI=ÇÉê=é™=ÖêìåÇ=~Ñ=ÇÉí=ëíçêÉ=éçêÉîçäìãÉå=Éê=
ãÉÖÉí=ÄÉíê~ÖíÉäáÖ=êÉÖåÉí=á=ÑçêÜçäÇ=íáä=ÇÉ=ÉåâÉäíÉ=âçêåë=êáåÖÉ=ëí›êêÉäëÉK=aÉííÉ=
ÄÉîáêâÉêI=~í=ÑçëÑçê=ÄáåÇÉë=íáä=âçêåÉåÉ=ÉääÉê=ìÇÑ‹äÇÉë=á=ÑáäíÉêãÉÇáÉíK=
jÉí~äáçåÉêåÉ=ÑçêÄêìÖÉë=ÜÉêîÉÇ=Öê~ÇîáëI=çÖ=ÇÉå=ÄìåÇåÉ=ÉääÉê=Ñ‹äÇÉÇÉ=ÑçëÑçê=
çéÜçÄÉë=íáäëî~êÉåÇÉ=á=ÑáäíÉêÉíK=
=
rÇ=Ñê~=åçêëâ=ÇáãÉåëáçåÉêáåÖëéê~âëáëI=íÉçêÉíáëâÉ=ÄÉêÉÖåáåÖÉê=çÖ=éêçÇìÅÉåíÉåë=
ÜáÇíáä=çéë~ãäÉÇÉ=ÉêÑ~êáåÖÉê=é™êÉÖåÉë=Éå=Ñ‹äÇåáåÖëÉÑÑÉâí=çÖ=ÇÉêãÉÇ=äÉîÉíáÇ=é™=
cáäíê~äáíÉ=ã~íÉêá~äÉí=é™=ãáåáãìã=OM=™ê=îÉÇ=íáääÉÇåáåÖ=~Ñ=åçêã~äí=ë~ããÉåë~í=
ÜìëÜçäÇåáåÖëëéáäÇÉî~åÇ=Ñê~=Éå=Üìëëí~åÇ=é™=R=mbK=
=
k™ê=ÑáäíÉêã~íÉêá~äÉíë=ÑçëÑçêêÉåëåáåÖëâ~é~ÅáíÉí=Éê=çéÄêìÖíI=ëâ~ä=ÇÉí=ìÇëâáÑíÉëK=



=
OU=

Q cçêë›Öë~åä‹ÖÖÉåÉë=ÇêáÑí=á=
Ñçêë›ÖëéÉêáçÇÉå=

QKN= kvq=_flildfph=p^kacfiqbo=jba=mrjmbpvpqbj=

cçëÑçêÑ‹äÇåáåÖëìÇëíóêÉí=ÄäÉî=áÇêáÑíë~í=ìãáÇÇÉäÄ~êí=ÉÑíÉêI=~í=ÇÉí=åóÉí~ÄäÉêÉÇÉ=
~åä‹Ö=î~ê=í~ÖÉí=á=ÄêìÖ=~Ñ=ÉàÉêÉåK=
=
sÉÇ=ìÇí~ÖåáåÖ=~Ñ=ëéáäÇÉî~åÇëéê›îÉê=á=íáää›ÄÉí=íáä=ÄìåÇÑ‹äÇåáåÖëí~åâÉå=ÄäÉî=
éê›îÉìÇí~ÖåáåÖÉå=ÑÉàäÄÉÜ‹ÑíÉí=éÖ~K=íáäëíçéåáåÖ=~Ñ=éê›îÉìÇí~ÖÉêÉåë=ëìÖÉëä~åÖÉK=
bÑíÉê=ÖÉåí~ÖÉåÇÉ=ãáëäóââÉÇÉ=éê›îÉìÇí~ÖåáåÖÉê=ÄäÉî=›îêáÖÉ=éä~åä~ÖíÉ=
éê›îÉìÇí~ÖåáåÖÉê=á=íáää›ÄÉí=çéÖáîÉíK=
=
f=Ñçêë›ÖëéÉêáçÇÉåë=ÑçêÉâçã=ÇÉê=ãÉääÉã=OVK=åçîÉãÄÉê=OMMM=çÖ=NTK=ÑÉÄêì~ê=
OMMN=éÖ~K=ëíçêÉ=åÉÇÄ›êëã‹åÖÇÉê=Éå=î~åÇêÉàëåáåÖ=á=ÇÉå=ë›I=Üîçêíáä=ë~åÇÑáäíÉêÉí=
Ü~ê=~Ñä›ÄK=aÉííÉ=ÄÉîáêâÉÇÉI=~í=ëéáäÇÉî~åÇ=áââÉ=âìååÉ=~Ñëíê›ããÉ=Ñêáí=ãÉå=
ëíìîÉÇÉ=çé=çîÉê=ÄìåÇä›ÄÉí=á=ÇÉå=éê›îÉìÇí~ÖåáåÖëÄê›åÇI=ÇÉê=Éê=Éí~ÄäÉêÉí=é™=
~Ñä›ÄÉí=Ñê~=ë~åÇÑáäíÉêÉíK=
=
mê›îÉìÇí~ÖåáåÖ=á=ìÇä›Ä=Ñê~=ë~åÇÑáäíÉêÉí=ÄäÉî=á=ÇÉí=å‹îåíÉ=íáÇëêìã=çãä~Öí=íáä=
ìÇä›ÄÉí=Ñê~=ÄìåÇÑ‹äÇåáåÖëí~åâÉåK=
=
f=éÉêáçÇÉå=OTK=àìäá=Ó=RK=~ìÖìëí=OMMN=î~ê=ÇçëÉêáåÖÉå=~Ñ=Ñ‹äÇåáåÖëãáÇÇÉä=áââÉ=
îáêâëçãI=Ç~=Éí=äóååÉÇëä~Ö=á=Ñçêë›Öë~åä‹ÖÖÉíë=Éäáåëí~ää~íáçåÉå=Ö~î=~åäÉÇåáåÖ=íáä=
Ü~î~êá=é™=ÇçëÉêáåÖëéìãéÉåK=
=
f=Ñçêë›ÖëéÉêáçÇÉå=Éê=ÇÉê=á=ÄìåÇÑ‹äÇåáåÖëí~åâÉå=áââÉ=çÄëÉêîÉêÉí=éêçÄäÉãÉê=
ãÉÇ=ÑäóÇÉëä~ã=ÉääÉê=ãÉÇ=ÄìåÇÑ‹äÇåáåÖ=~Ñ=ëä~ãK=
=
sÉÇ=Ñçêë›ÖëéÉêáçÇÉåë=~ÑëäìíåáåÖ=ÄäÉî=ÇÉê=ÑçêÉí~ÖÉí=í›ãåáåÖ=~Ñ=
ÄìåÇÑ‹äÇåáåÖëí~åâÉåK=aÉí=çéëìÖÉÇÉ=ÄìåÇëä~ã=î~ê=îçäìãÉåã‹ëëáÖ=áââÉ=
ëí›êêÉ=ÉääÉê=ãáåÇêÉ=ÉåÇI=Üî~Ç=ÇÉê=åçêã~äí=ÑçêÉâçããÉê=îÉÇ=í›ãåáåÖ=~Ñ=Éå=
ÄìåÇÑ‹äÇåáåÖëí~åâK=

QKO= Ãiaob=_flildfph=p^kacfiqbo=jba=do^sfq^qflk=

cçëÑçêÑ‹äÇåáåÖëìÇëíóêÉí=ÄäÉî=áåëí~ääÉêÉí=çÖ=áÇêáÑíë~í=ìãáÇÇÉäÄ~êí=ÉÑíÉêI=~í=ÇÉå=
ÉâëáëíÉêÉåÇÉ=ÄìåÇÑ‹äÇåáåÖëí~åâ=î~ê=ÄäÉîÉí=í›ãí=Ñçê=ëä~ãK=NK=éê›îÉìÇí~ÖåáåÖ=
ÄäÉî=ÑçêÉí~ÖÉí=Å~K=N=ã™åÉÇ=ÉÑíÉê=ëä~ãí›ãåáåÖÉåK=
=
aÉê=ÄäÉî=Ñê~=éê›îÉìÇí~ÖåáåÖÉåë=áÖ~åÖë‹íåáåÖ=êÉÖáëíêÉêÉí=Ü›àí=áåÇÜçäÇ=~Ñ=
ëìëéÉåÇÉêÉí=ëíçÑ=á=ÇÉ=ìÇí~ÖåÉ=ëéáäÇÉî~åÇëéê›îÉêI=çÖ=á=ÜÉäÉ=Ñçêë›ÖëéÉêáçÇÉå=Éê=
ÇÉê=îÉÇ=éê›îÉìÇí~ÖåáåÖÉå=á=ÄìåÇÑ‹äÇåáåÖëí~åâÉåë=ìÇä›Ä=çÄëÉêîÉêÉí=
ëä~ãÑäìÖíK=
=
c‹äÇåáåÖëìÇëíóêÉíë=ìÇÑçêãåáåÖ=çÖ=éä~ÅÉêáåÖ=Éê=‹åÇêÉí=ÑäÉêÉ=Ö~åÖÉ=á=Ñçêë›Ö=é™=
~í=êÉÇìÅÉêÉ=ëä~ãÑäìÖíÉåI=ãÉå=ìÇÉå=ëóåäáÖ=êÉëìäí~íK=
=



=
OV=

sÉÇ=Ñçêë›ÖëéÉêáçÇÉåë=~ÑëäìíåáåÖ=ÄäÉî=ÇÉê=ÑçêÉí~ÖÉí=í›ãåáåÖ=~Ñ=
ÄìåÇÑ‹äÇåáåÖëí~åâÉåK=aÉí=çéëìÖÉÇÉ=ÄìåÇëä~ã=î~ê=îçäìãÉåã‹ëëáÖ=áââÉ=
ëí›êêÉ=ÉääÉê=ãáåÇêÉ=ÉåÇI=Üî~Ç=ÇÉê=åçêã~äí=ÑçêÉâçããÉê=îÉÇ=í›ãåáåÖ=~Ñ=Éå=
ÄìåÇÑ‹äÇåáåÖëí~åâK=

QKP= k^qroJobk
=^kiÃd=

f=éÉêáçÇÉå=ÑêÉã=íáä=ÇÉå=NTK=ÑÉÄêì~ê=OMMN=î~ê=ÇÉê=éêçÄäÉãÉê=ãÉÇ=~í=
ÖÉååÉãÑ›êÉ=êÉéê‹ëÉåí~íáîÉ=éê›îÉìÇí~ÖåáåÖÉê=éÖ~K=ìÇî~ëâåáåÖ=~Ñ=ÑáåâçêåÉí=
ã~íÉêá~äÉ=EÑáääÉêF=çÖ=â~äâ=Ñê~=ÑáäíÉêã~íÉêá~äÉíI=ëçã=~ÑëíÉÇâçã=~ÑäÉàêáåÖÉê=á=
éê›îÉìÇí~ÖåáåÖëÄê›åÇÉåK=
=
mêçÄäÉãÉí=ÄäÉî=ä›ëí=îÉÇI=~í=ÇÉê=ÄäÉî=ë~í=Éå=ëé~åÇ=ìåÇÉê=áåÇä›ÄÉí=á=Äê›åÇÉåK=
eÉêá=ÄäÉî=éê›îÉìÇí~ÖÉêÉåë=ëìÖÉëä~åÖÉ=åÉÇë‹åâÉíI=ÜîçêîÉÇ=ÇÉê=ìåÇÉê=
éê›îÉìÇí~ÖåáåÖÉå=âìååÉ=çéëìÖÉë=ëéáäÇÉî~åÇëéê›îÉê=ãÉÇ=Éí=êÉíîáëÉåÇÉ=
áåÇÜçäÇ=~Ñ=ëìëéÉåÇÉêÉí=ëíçÑK=
=
OMK=ã~êíë=OMMN=ÄäÉî=ÇÉí=çÄëÉêîÉêÉíI=~í=îáåíÉêîÉàêäáÖÉí=Ü~îÇÉ=ãÉÇÑ›êíI=~í=~Ñä›ÄÉí=
Ñê~=k~íìêJêÉå=~åä‹ÖÖÉí=î~ê=ÄäçâÉêÉí=~Ñ=áëK=_äçâÉêáåÖÉå=ÄäÉî=~ÑÜàìäéÉí=îÉÇ=
ëéìäáåÖI=ãÉå=çéíê™ÇíÉ=áÖÉå=Ñ™=Ç~ÖÉ=ëÉåÉêÉK=
=
_äçâÉêáåÖÉêåÉ=ãÉÇÑ›êíÉ=Éå=ë™=âê~ÑíáÖ=î~åÇëéÉàäëêÉàëåáåÖ=á=~åä‹ÖÖÉíI=~í=
ëéáäÇÉî~åÇÉí=ëíìîÉÇÉ=çé=íáä=çîÉêëáÇÉå=~Ñ=ÑáäíÉêã~íÉêá~äÉí=á=~åä‹ÖÖÉíë=
âìééÉäÄê›åÇK=^åä‹ÖÖÉíë=~ÉêçÄÉ=òçåÉ=ÄäÉî=ÇÉêãÉÇ=çîÉêëî›ããÉí=
Eî~åÇã‹ííÉíF=á=Éí=âçêí=íáÇëêìãK=
=
f=ÄÉÖóåÇÉäëÉå=~Ñ=~ìÖìëí=OMMN=Ö~î=ìÇî~ëâåáåÖ=~Ñ=ÑáåâçêåÉí=ã~íÉêá~äÉ=çÖ=
Ççäçãáíâ~äâ=áÖÉå=~åäÉÇåáåÖ=íáä=çéëíìîåáåÖ=á=éê›îÉìÇí~ÖåáåÖëÄê›åÇÉåK=
léëíìîåáåÖÉå=ÖÉåÉêÉÇÉ=áââÉ=ÇÉí=ÑêáÉ=~Ñä›Ä=Ñê~=k~íìêJêÉå=~åä‹ÖÖÉí=I=çÖ=ÄäÉî=
~ÑÜàìäéÉí=îÉÇ=ëéìäáåÖ=~Ñ=~Ñä›Äëê›êÉí=åÉÇëíê›ãë=Ñçê=~åä‹ÖÖÉíK=



=
PM=

R= ^å~äóëÉêÉëìäí~íÉê=Ñçê=ë~åÇÑáäíêÉ=

RKN= kvq=_flildfph=p^kacfiqbo=jba=mrjmbpvpqbj=

RKNKN= dÉåÉêÉäí=çã=êÉëìäí~íÉêåÉ=

cê~=Ñçêë›ÖëéÉêáçÇÉå=ëÉéíÉãÄÉê=OMMM=Ó=ëÉéíÉãÄÉê=OMMN=ÑçêÉäáÖÖÉê=ÇÉ=á=Äáä~Ö=N=
îáëíÉ=êÉëìäí~íÉê=Ñê~=á=~äí=O=éê›îÉê=Ñê~=áåÇä›ÄÉí=íáä=ÄìåÇÑ‹äÇåáåÖëí~åâÉåI=V=éê›îÉê=
Ñê~=íáää›ÄÉí=íáä=ë~åÇÑáäíÉêÉí=ë~ãí=OR=éê›îÉê=Ñê~=ë~åÇÑáäíÉêÉíë=ìÇä›ÄK=
=
_Éä~ëíåáåÖ=~Ñ=~åä‹ÖÖÉí=á=Ñçêë›ÖëéÉêáçÇÉå=

bàÉåÇçããÉåë=î~åÇÑçêÄêìÖ=Ü~ê=á=Ñçêë›ÖëéÉêáçÇÉå=î‹êÉí=é™=PUIR=ãPI=ÜîáäâÉí=
ëî~êÉê=íáä=Éí=ÖÉååÉãëåáíäáÖí=î~åÇÑçêÄêìÖ=é™=MINO=ãPLÇ›ÖåK=
=
p~ããÉåÜçäÇí=ãÉÇ=Éí=ÖÉååÉãëåáíäáÖ=î~åÇÑçêÄêìÖ=é™=NPN=äLéÉêëçåLÇ›Öå=àÑK=
Òs~åÇÑçêëóåáåÖëëí~íáëíáâ=OMMM=Ó=a~åëâÉ=s~åÇî‹êâÉêë=cçêÉåáåÖÒ=ëî~êÉê=
ÉàÉåÇçããÉåë=î~åÇÑçêÄêìÖ=íáä=äáÇí=ìåÇÉê=N=éÉêëçåë=ÖÉååÉãëåáíäáÖÉ=
î~åÇÑçêÄêìÖK=eìëëí~åÇÉå=Ü~ê=ÇÉêãÉÇ=Ü~Ñí=Éí=ä~îí=î~åÇÑçêÄêìÖI=ëçã=âìå=
ëî~êÉê=íáä=NLP=~Ñ=ÇÉí=î~åÇÑçêÄêìÖI=ÇÉê=ÖÉååÉãëåáíäáÖ=~åîÉåÇÉë=á=Éå=Üìëëí~åÇ=
ãÉÇ=O=îçâëåÉ=çÖ=N=Ä~êåK=
=
f=Ñçêë›ÖëéÉêáçÇÉå=Éê=ÇÉê=ã™äí=Ñ›äÖÉåÇÉ=~Ñä›Äëâî~äáíÉí=á=ìÇä›ÄÉí=Ñê~=
ÄìåÇÑ‹äÇåáåÖëí~åâÉå=ë~ãí=á=ìÇä›ÄÉí=Ñê~=ë~åÇÑáäíÉêÉíW=
=
í~ÄÉä=NW= ~å~äóëÉêÉëìäí~íÉê=EìÇä›Ä=ÄìåÇÑ‹äÇåáåÖëí~åâF=
j™äíÉ=î‹êÇáÉê= = _fR= `la= qçí~ä=

k=
keQJk= klPJk= mlQJm= qçí~ä=

m=
pp=

^åí~ä=ã™äáåÖÉê= xëíâKz= Q= O= Q= P= P= U= U= U=
j~ñ=s‹êÇá= xãÖLäz= NUM= VR= SM= RO= MIRT= Q= SIP= NOM=
jáå=s‹êÇá= xãÖLä= PP= UR= PN= OP= MIO= MIMNQ= MIR= ON=
dÉååÉãëåáíëî‹êÇá= xãÖLä= VN= VM= QQ= PU= MIP= MIS= OIO= QO=

=
=
í~ÄÉä=OW= ìÇä›ÄëêÉëìäí~íÉê=EìÇä›Ä=Ñê~=ë~åÇÑáäíÉêF=
j™äíÉ=î‹êÇáÉê= = _fR= `la= qçí~ä=

k=
keQJk= klPJk= mlQJm= qçí~ä=

m=
pp=

^åí~ä=ã™äáåÖÉê= xëíâKz= V= V= V= O= P= OR= OR= OR=
j~ñ=s‹êÇá= xãÖLä= Q= RQ= SM= MIOO= RS= NIO= NIO= OQ=
jáå=s‹êÇá= xãÖLä= N= NM= TIV= MIMP= ON= MIMQ= MIMVQ= P=
dÉååÉãëåáíëJî‹êÇá= xãÖLä= OIQ= OO= PN= MINP= PT= MIP= MIQ= TIP=
ÕåëâÉäáÖ=î‹êÇá= xãÖLäz= J= J= J= J= J= J= NIR= J=

=

f=éÉêáçÇÉå=Ñê~=ÇK=OVKNNKMM=íáä=ÇK=NTKMOKMN=Ü~ê=ÇÉí=áââÉ=î‹êÉí=ãìäáÖí=~í=ìÇí~ÖÉ=
éê›îÉê=Ñê~=ë~åÇÑáäíÉêÉíë=ìÇä›Ä=é™=ÖêìåÇ=~Ñ=íáäÄ~ÖÉëíìîåáåÖ=Ñê~=êÉÅáéáÉåíÉåK=
=



=
PN=

_É~êÄÉàÇåáåÖ=~Ñ=êÉëìäí~íÉê=

ÑáÖìê=QW= ìÇä›ÄëâçåÅÉåíê~íáçå=~Ñ=ÄáR=çÖ=ÅçÇ=Ñê~=ë~åÇÑáäíÉêK=
=

=

^Ñ=ÑáÖìê=Q=çÖ=í~ÄÉä=O=ëÉëI=~í=~åä‹ÖÖÉí=Ü~ê=îáëí=ëí~ÄáäÉ=~Ñä›ÄëêÉëìäí~íÉê=á=
áåíÉêî~ääÉí=NJQ=ãÖ=_f

R
Lä=Ñçê=çêÖ~åáëâ=ëíçÑ=ã™äí=ëçã=_f

R
K=p~åÇÑáäíÉêÉíë=

ÖÉååÉãëåáíäáÖÉ=êÉåëÉÖê~Ç=Ñçê=_f
R
=Ü~ê=á=Ñçêë›ÖëéÉêáçÇÉå=äáÖÖÉí=é™=VT=BK=

=
f=ÜÉåÜçäÇ=íáä=ÒpéáäÇÉî~åÇëÑçêëâåáåÖ=Ñê~=jáäà›ëíóêÉäëÉåI=kêK=OVI=NVVOI=
_áçäçÖáëâÉ=ë~åÇÑáäíêÉÒ=äáÖÖÉê=âçåÅÉåíê~íáçåÉå=~Ñ=_f

R
=á=ìÇä›ÄÉí=Ñê~=ë~åÇÑáäíêÉ=

íóéáëâ=é™=RJNM=ãÖLäK=aÉê=Éê=ÜÉêãÉÇ=ëâÉí=Éå=ÖçÇ=ÄáçäçÖáëâ=êÉåëåáåÖ=á=ÑáäíÉêÉíK=

=

ÑáÖìê=RW= ìÇä›ÄëâçåÅÉåíê~íáçå=~Ñ=íçí~ä=ÑçëÑçê=çÖ=çêíÜçJé=Ñê~=ë~åÇÑáäíÉêK=

=
=
^Ñ=ÑáÖìê=R=çÖ=í~ÄÉä=O=ëÉëI=~í=~åä‹ÖÖÉí=á=Ñçêë›ÖëéÉêáçÇÉå=Ü~ê=îáëí=Éå=ÖçÇ=
êÉåëåáåÖ=Ñçê=ÑçëÑçêK=
=
f=ëí~êíÉå=~Ñ=éÉêáçÇÉå=Ü~ê=~Ñä›ÄëêÉëìäí~íÉêåÉ=Ñçê=qçí~ä=m=çÖ=lêíÜçJm=ÇçÖ=
ÑäìâíìÉêÉíI=áÇÉí=ÇÉê=Ü~ê=î‹êÉí=éêçÄäÉãÉê=ãÉÇ=~í=áåÇëíáääÉ=ÇçëÉêáåÖëéìãéÉå=Ñçê=
ÇçëÉêáåÖ=~Ñ=ÇÉå=âçêêÉâí=ã‹åÖÇÉ=Ñ‹äÇåáåÖëãáÇÇÉäK=
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BI5: Udløb sandfilter COD; Udløb sandfilter
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=
PO=

f=ÖÉååÉãëåáí=Ü~ê=ë~åÇÑáäíÉêÉí=îáëí=Éå=~Ñä›Äëâî~äáíÉí=é™=MIQ=ãÖ=mLäI=~äíë™=ìåÇÉê=
Éå=NLP=~Ñ=ÇÉ=›åëâÉÇÉ=NIR=ãÖ=mLäK=fåÖÉå=~Ñ=ÇÉ=ã™äíÉ=î‹êÇáÉê=çîÉêëâêáÇÉê=NIR=ãÖ=
mLäK=
=
j™äáåÖÉå=ÇK=ORKMTKMN=îáëÉê=Éå=ëíçê=ÑçêëâÉä=é™=lêíÜçJm=çÖ=qçí~ä=mI=ÜîáäâÉí=
íáää‹ÖÖÉë=Éå=ã™äÉìëáââÉêÜÉÇK=
=
aÉê=Éê=ÉåÇîáÇÉêÉ=çÄëÉêîÉêÉí=Éå=ÄìÑÑÉêîáêâåáåÖ=ãÉÇ=ÜÉåëóå=íáä=íáäÄ~ÖÉÜçäÇÉäëÉ=
~Ñ=ÑçëÑçê=á=~åä‹ÖÖÉíI=áÇÉí=ã~åÖäÉåÇÉ=ÇçëÉêáåÖ=~Ñ=Ñ‹äÇåáåÖëãáÇÇÉä=éÖ~K=Ü~î~êá=
é™=ÇçëÉêáåÖëéìãéÉ=á=éÉêáçÇÉå=OTK=àìäá=Ó=RK=~ìÖìëí=OMMN=áââÉ=Ü~ê=ÖáîÉí=
~åäÉÇåáåÖ=íáä=ëáÖåáÑáâ~åí=ëíáÖåáåÖ=á=ÑçëÑçêâçåÅÉåíê~íáçåÉå=á=ìÇä›ÄÉí=Ñê~=
ë~åÇÑáäíÉêÉí=á=éê›îÉ=ìÇí~ÖÉí=NSK=~ìÖìëí=OMMNK=
=

=
ÑáÖìê=SW= ìÇä›ÄëâçåÅÉåíê~íáçå=~Ñ=íçí~äJåI=åÜQJå=çÖ=åÜPJå=Ñê~=ë~åÇÑáäíÉêK=

=
=
^Ñ=ÑáÖìê=S=çÖ=í~ÄÉä=O=ëÉëI=~í=êÉåëÉêÉëìäí~íÉêåÉ=Ñçê=qçí~ä=k=Éê=ëîáåÖÉåÇÉ=ãÉÇ=
âçåÅÉåíê~íáçåÉê=á=ìÇä›ÄÉí=Ñê~=ë~åÇÑáäíÉêÉí=á=áåíÉêî~ääÉí=UJSM=ãÖLäI=ãÉÇ=Éí=
ÖÉååÉãëåáí=é™=PN=ãÖLäK=
=
f=ÜÉåÜçäÇ=íáä=ÒpéáäÇÉî~åÇëÑçêëâåáåÖ=Ñê~=jáäà›ëíóêÉäëÉåI=kêK=OV=NVVOI=
_áçäçÖáëâÉ=ë~åÇÑáäíêÉÒ=äáÖÖÉê=ÇÉí=íóéáëâÉ=áåíÉêî~ä=Ñçê=âçåÅÉåíê~íáçåÉå=~Ñ=qçí~ä=
k=á=~Ñä›Ä=Ñê~=ë~åÇÑáäíêÉ=é™=NRJPR=ãÖLäK=
=
f=å‹êî‹êÉåÇÉ=Ñçêë›Ö=Ü~ê=êÉåëÉÖê~ÇÉå=Ñçê=qçí~ä=k=ÇÉêãÉÇ=ëî~êÉí=íáäI=Üî~Ç=ÇÉê=
Éê=ÑçêîÉåíÉäáÖ=Ñçê=ÄáçäçÖáëâÉ=ë~åÇÑáäíêÉK=
=
^Ñ=ÑáÖìê=S=çÖ=í~ÄÉä=O=ëÉë=ÉåÇîáÇÉêÉI=~í=âçåÅÉåíê~íáçåÉå=~Ñ=kl

P
Jk=äáÖÖÉê=é™=Éå=

ÖÉååÉãëåáíëî‹êÇá=é™=PT=ãÖLäI=ÜîáäâÉí=áåÇáâÉêÉêI=~í=ÇÉê=Éê=Éå=ÖçÇ=åáíêáÑáâ~íáçå=á=
ÑáäíÉêÉíK=j™äáåÖÉêåÉ=Ñçê=ke

Q
Jk=äáÖÖÉê=á=ëäìíåáåÖÉå=~Ñ=Ñçêë›ÖëéÉêáçÇÉå=é™=MIMP=

çÖ=MIOO=ãÖLäI=ÜîáäâÉí=îáëÉêI=~í=ÇÉê=é™=ÇÉí=íáÇëéìåâí=Å~K=N=™ê=ÉÑíÉê=ë~åÇÑáäíÉêÉíë=
áÄêìÖí~ÖåáåÖ=ÑçêÉâçããÉê=ÑìäÇ=åáíêáÑáâ~íáçåK==
=
aÉí=Ä›ê=ÇçÖ=ÄÉã‹êâÉëI=~í=ÇÉê=áââÉ=Éê=ìÇÑ›êí=Éí=íáäëíê‹ââÉäáÖ=~åí~ä=
ë~ããÉåÜ›êÉåÇÉ=ã™äáåÖÉê=~Ñ=kl

P
Jk=çÖ=ke

Q
Jk=Ñçê=íáäîÉàÉÄêáåÖÉäëÉ=~Ñ=Éí=

ëí~íáëíáëâ=ëáââÉêí=ÄÉîáë=Ñçê=Éå=ÉÑÑÉâíáî=çÖ=âçåëí~åí=åáíêáÑáâ~íáçåK=
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=
PP=

=
=
ÑáÖìê=TW== áåÇJ=çÖ=ìÇä›ÄëâçåÅÉåíê~íáçå=~Ñ=ëë=é™=ë~åÇÑáäíÉêK=

=
=
qáäÄ~ÖÉÜçäÇÉäëÉ=~Ñ=ëìëéÉåÇÉêÉí=ëíçÑ=á=Éí=ë~åÇÑáäíÉê=Éê=àÑK=Òe™åÇÄçÖ=á=ÇêáÑí=~Ñ=
êÉåëÉ~åä‹Ö=Ó=aÉå=âçããìå~äÉ=e›àëâçäÉÒ=ëçã=êÉÖÉä=ÉÑÑÉâíáî=ãÉÇ=Éå=íóéáëâ=
~Ñä›Äëâî~äáíÉí=ìåÇÉê=NM=ãÖ=ppLäK=
=
^Ñ=ÑáÖìê=T=çÖ=í~ÄÉä=O=ÑêÉãÖ™êI=~í=ÇÉê=á=Ñçêë›ÖëéÉêáçÇÉå=Ü~ê=î‹êÉí=Éå=
ÖÉååÉãëåáíäáÖ=ìÇä›ÄâçåÅÉåíê~íáçå=~Ñ=pp=é™=TIP=ãÖLäI=ÜîáäâÉí=äáÖÖÉê=á=ÇÉí=
áåíÉêî~ä=ã~å=îáä=ÑçêîÉåíÉ=~Ñ=Éí=îÉäÑìåÖÉêÉåÇÉ=ë~åÇÑáäíÉêK=
=

ÑáÖìê=UW== éÜ=ã™äáåÖÉê=áåÇ=çÖ=ìÇ=~Ñ=ë~åÇÑáäíÉê=

=
=
^Ñ=ÑáÖìê=U=ëÉëI=~í=ée=Éê=ëí~Äáä=é™=T=Ó=U=áÖÉååÉã=ÑáäíÉêÉíI=ëî~êÉåÇÉ=íáä=ée=
î‹êÇáÉå=á=~äãáåÇÉäáÖí=ÜìëÜçäÇåáåÖëëéáäÇÉî~åÇK=aÉê=çÄëÉêîÉêÉë=ë™äÉÇÉë=áåÖÉå=
ée=é™îáêâåáåÖ=áÖÉååÉã=ÑáäíÉêÉíK=
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=
PQ=

=
ÑáÖìê=VW= ~äâ~äáåáíÉí=áåÇ=çÖ=ìÇ=~Ñ=ë~åÇÑáäíÉêK=

=
=
^Ñ=ÑáÖìê=V=ëÉë=áåÖÉå=ëáÖåáÑáâ~åí=é™îáêâåáåÖ=~Ñ=ëéáäÇÉî~åÇÉíë=~äâ~äáåáíÉí=áÖÉååÉã=
ë~åÇÑáäíÉêÉíK=

ÑáÖìê=NMW= âçåÅÉåíê~íáçå=~Ñ=~äìãáåáìã=áåÇ=çÖ=ìÇ=~Ñ=ë~åÇÑáäíÉêK=

=
=
^Ñ=ÑáÖìê=NM=çÖ=í~ÄÉä=O=ëÉëI=~í=âçåÅÉåíê~íáçåÉå=~Ñ=~äìãáåáìã=á=ÖÉååÉãëåáí=
äáÖÖÉê=é™=MINS=ãÖLäK=aÉííÉ=åáîÉ~ì=äáÖÖÉê=ìåÇÉê=Öê‹åëÉî‹êÇáÉå=Ñçê=~äìãáåáìã=á=
ÇêáââÉî~åÇI=ÇÉê=à‹îåÑ›ê=ÒsÉàäÉÇåáåÖ=åêK=OLNVUQ=Ñê~=jáäà›ëíóêÉäëÉå=Ó=
hî~äáíÉíëâê~î=íáä=îáëëÉ=ëíçÑÑÉê=á=ÇêáââÉî~åÇÉíÒ=Éê=MIO=ãÖLäK==
=
aÉê=â~å=à‹îåÑ›ê=îÉàäÉÇåáåÖÉå=ÇçÖ=ÖáîÉë=íáää~ÇÉäëÉ=íáä=Éí=ÑçêÜ›àÉí=åáîÉ~ì=~Ñ=
~äìãáåáìã=é™=çé=íáä=NM=ãÖLä=Ñçê=ÇêáââÉî~åÇI=Ç~=ÇÉê=áââÉ=ìÇ=Ñê~=ÇÉå=åìî‹êÉåÇÉ=
îáÇÉå=Éê=ëìåÇÜÉÇëëâ~ÇÉäáÖÉ=ÉÑÑÉâíÉê=îÉÇ=Éí=ÑçêÜ›àÉí=åáîÉ~ì=~Ñ=~äìãáåáìãK=
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=



=
PR=

aÉê=çÄëÉêîÉêÉë=~äíë™=áåÖÉå=éêçÄäÉãÉê=ãÉÇ=ÑçêÜ›àÉí=~äìãáåáìãëáåÇÜçäÇ=á=
ëéáäÇÉî~åÇÉí=ÜáÇê›êÉåÇÉ=Ñê~=ÉîÉåíìÉä=çîÉêëâóÇÉåÇÉ=Ñ‹äÇåáåÖëãáÇÇÉäK=
=
sÉÇ=ÇáêÉâíÉ=Ñ‹äÇåáåÖ=Ä›ê=Éå=ìÑáäíêÉêÉí=éê›îÉ=ìÇí~ÖÉí=é™=ìÇä›ÄÉí=Ñê~=
ÄìåÇÑ‹äÇåáåÖëí~åâÉå=äáÖÖÉ=ìåÇÉê=NIM=ãÖ=~äìãáåáìãLäI=ÜîáäâÉí=Éê=çéÑóäÇí=îÉÇ=
ÇÉííÉ=Ñçêë›ÖK=
=
aÉäâçåâäìëáçå=

cçêë›Öë~åä‹ÖÖÉí=Ü~ê=á=Ñçêë›ÖëéÉêáçÇÉå=ÖÉååÉãëåáíäáÖ=î‹êÉí=ÄÉä~ëíÉí=ãÉÇ=MINO=
ãP=ÜìëÜçäÇåáåÖëëéáäÇÉî~åÇ=éêK=Ç›Öå=ëî~êÉåÇÉ=íáä=N=éÉêëçåë=ÖÉååÉãëåáíäáÖÉ=
î~åÇÑçêÄêìÖK=
=
aÉå=ÜóÇê~ìäáëâÉ=ëéáäÇÉî~åÇëÄÉä~ëíåáåÖ=é™=Ñçêë›Öë~åä‹ÖÖÉí=Ü~ê=ÇÉêãÉÇ=î‹êÉí=
ä~î=ëî~êÉåÇÉ=íáä=Å~K=NLP=~Ñ=ëéáäÇÉî~åÇëÄÉä~ëíåáåÖÉå=Ñê~=Éå=ÖÉååÉãëåáíäáÖ=
Üìëëí~åÇK=
=
m™=Ä~ÖÖêìåÇ=~Ñ=ÇÉí=ìÇÑ›êíÉ=Ñ‹äÇåáåÖëÑçêë›Ö=é™=ÇÉí=åóÉí~ÄäÉêÉÇÉ=ÄáçäçÖáëâÉ=
ë~åÇÑáäíÉê=ãÉÇ=éìãéÉëóëíÉã=Éê=ÇÉê=ã™äí=Éí=ÖÉååÉãëåáíäáÖí=ÑçëÑçêáåÇÜçäÇÉí=á=
~Ñä›ÄÉí=é™=MIQ=ãÖ=qçí~ä=mLäI=ãÉÇ=Éå=ã~âëáã~ä=î‹êÇá=é™=NIO=ãÖ=qçí~ä=mLäK=
=
aÉê=Éê=ÉåÇîáÇÉêÉ=çÄëÉêîÉêÉí=Éå=ÄìÑÑÉêîáêâåáåÖ=ãÉÇ=ÜÉåëóå=íáä=íáäÄ~ÖÉÜçäÇÉäëÉ=
~Ñ=ÑçëÑçê=á=~åä‹ÖÖÉíI=áÇÉí=ã~åÖäÉåÇÉ=ÇçëÉêáåÖ=~Ñ=Ñ‹äÇåáåÖëãáÇÇÉä=éÖ~K=Ü~î~êá=
é™=ÇçëÉêáåÖëéìãéÉ=á=éÉêáçÇÉå=OTK=àìäá=Ó=RK=~ìÖìëí=OMMN=áââÉ=Ü~ê=ÖáîÉí=
~åäÉÇåáåÖ=íáä=ëáÖåáÑáâ~åí=ëíáÖåáåÖ=á=ÑçëÑçêâçåÅÉåíê~íáçåÉåK=
=
aÉí=Ü~ê=îÉÇ=ÇÉå=ìÇÑ›êíÉ=Ñ‹äÇåáåÖ=~Ñ=ÑçëÑçê=á=ÄìåÇÑ‹äÇåáåÖëí~åâÉå=î‹êÉí=
ãìäáÖí=âçåëí~åí=~í=ÜçäÇÉ=ÑçëÑçêâçåÅÉåíê~íáçå=á=ìÇä›ÄÉí=Ñê~=ë~åÇÑáäíÉêÉí=ìåÇÉê=
NIR=ãÖ=qçí~ä=mLäI=çÖ=ÉÑíÉê=âçêêÉâí=áåÇàìëíÉêáåÖ=~Ñ=ÇçëÉêáåÖëéìãéÉå=ÉåÇÇ~=
âçåëí~åí=ìåÇÉê=MIQ=ãÖ=qçí~äJmLäK=
=
p~åÇÑáäíÉêÉí=Ü~ê=ÇÉëìÇÉå=îáëí=Éå=ÖçÇ=ÄáçäçÖáëâ=çãë‹íåáåÖ=~Ñ=Ä™ÇÉ=_f

R
=çÖ=

`laI=çÖ=âî‹äëíçÑK=j™äáåÖÉêåÉ=á=Ñçêë›ÖëéÉêáçÇÉåë=ëáÇëíÉ=ã™åÉÇ=Ü~ê=é™îáëíI=~í=
ÇÉê=ÑçêÉâçããÉê=ÑìäÇ=åáíêáÑáâ~íáçåK=
=
^Ñä›Äëâî~äáíÉíÉå=Ñçê=ëìëéÉåÇÉêÉí=ëíçÑ=á=ë~åÇÑáäíÉêÉíë=ìÇä›Ä=Éê=ÖÉååÉãëåáíäáÖ=
ã™äí=íáä=TIP=ãÖ=ppLäI=ÜîáäâÉí=áåÇáâÉêÉêI=Éå=îÉäÑìåÖÉêÉåÇÉ=êÉåëåáåÖ=çîÉê=
~åä‹ÖÖÉí=ëçã=ÜÉäÜÉÇK=
=
c‹äÇåáåÖ=~Ñ=ÑçëÑçê=á=ÄìåÇÑ‹äÇåáåÖëí~åâÉå=é™îáêâÉê=áââÉ=éeJ=çÖ=~äâ~äáåáíÉí=
ÑçêÜçäÇÉåÉ=á=ë~åÇÑáäíÉêÉíK=
=
aÉê=çÄëÉêîÉêÉë=áââÉ=Ü›àí=áåÇÜçäÇ=~Ñ=~äìãáåáìã=á=~Ñä›ÄÉí=Ñê~=ë~åÇÑáäíÉêÉíI=áÇÉí=
~Ñä›Äëî‹êÇáÉêåÉ=äáÖÖÉê=ìåÇÉê=ÇÉå=îÉàäÉÇÉåÇÉ=Öê‹åëÉî‹êÇá=Ñçê=~äìãáåáìã=á=
ÇêáââÉî~åÇK=

RKO= Ãiaob=_flildfph=p^kacfiqbo=jba=do^sfq^qflk==

RKOKN= dÉåÉêÉäí=çã=êÉëìäí~íÉêåÉ=

cê~=Ñçêë›ÖëéÉêáçÇÉå=ëÉéíÉãÄÉê=OMMM=Ó=ëÉéíÉãÄÉê=OMMN=ÑçêÉäáÖÖÉê=ÇÉ=á=Äáä~Ö=O=
îáëíÉ=êÉëìäí~íÉê=Ñê~=á=~äí=NT=éê›îÉê=Ñê~=ìÇä›ÄÉí=Ñê~=~åä‹ÖÖÉíë=ÄìåÇÑ‹äÇåáåÖëí~åâK=
=



=
PS=

RKOKO _Éä~ëíåáåÖ=~Ñ=~åä‹Ö=á=Ñçêë›ÖëéÉêáçÇÉå=

bàÉåÇçããÉåë=î~åÇÑçêÄêìÖ=Ü~ê=á=Ñçêë›ÖëéÉêáçÇÉå=î‹êÉí=é™=NQR=ãPI=ëî~êÉåÇÉ=
íáä=Éí=ÖÉååÉãëåáíäáÖí=î~åÇÑçêÄêìÖ=é™=MIQ=ãPLÇ›Öå=
=
p~ããÉåÜçäÇí=ãÉÇ=Éí=ÖÉååÉãëåáíäáÖ=î~åÇÑçêÄêìÖ=é™=NPN=äLéÉêëçåLÇ›Öå=àÑK=
Òs~åÇÑçêëóåáåÖëëí~íáëíáâ=OMMM=Ó=a~åëâÉ=s~åÇî‹êâÉêë=cçêÉåáåÖÒ=ëî~êÉê=
î~åÇÑçêÄêìÖ=íáä=P=éÉêëçåÉêë=ÖÉååÉãëåáíäáÖÉ=î~åÇÑçêÄêìÖK=aÉííÉ=ëíÉããÉê=
çîÉêÉåë=ãÉÇI=~í=ÉàÉåÇçããÉåë=Üìëëí~åÇ=çãÑ~ííÉê=O=îçâëåÉ=çÖ=O=Ä›êåK=
=
f=Ñçêë›ÖëéÉêáçÇÉå=Éê=ÇÉê=ã™äí=Ñ›äÖÉåÇÉ=~Ñä›Äëâî~äáíÉí=á=ìÇä›ÄÉí=Ñê~=
ÉàÉåÇçããÉåë=ÄìåÇÑ‹äÇåáåÖëí~åâW=
=
í~ÄÉä=PW= ~å~äóëÉêÉëìäí~íÉê=EìÇä›Ä=ÄìåÇÑ‹äÇåáåÖëí~åâF=
j™äíÉ=î‹êÇáÉê= = _f

R=
`la= qçí~ä=

k=
ml

Q
Jm= qçí~ä=

m=
pp=

^åí~ä=ã™äáåÖÉê= xëíâKz= S= O= NM= NS= NS= NS=
j~ñ=s‹êÇá= xãÖLäz= NRM= NSM= NNM= RIQ= PM= TTM=
jáå=s‹êÇá= xãÖLä= PR= NRM= QM= MION= OIP= QS=
dÉååÉãëåáíëî‹êÇá= xãÖLä= NMO= NRR= UM= OIO= UIO= NTV=

=
m™=Ñçêë›Öë~åä‹ÖÖÉí=Éê=ÇÉê=âìå=ÑçêÉí~ÖÉí=ã™äáåÖÉê=á=ìÇä›ÄÉí=Ñê~=
ÄìåÇÑ‹äÇåáåÖëí~åâÉåI=ÜîçêÑçê=ÇÉí=âìå=Éê=ÉÑÑÉâíÉå=~Ñ=ÑçëÑçêÑ‹äÇåáåÖÉå=ÜÉêáI=
ÇÉê=Éê=ìåÇÉêë›ÖíK=
=
p~åÇÑáäíÉêÉíë=êÉåëÉÉÑÑÉâí=Éê=áââÉ=ìåÇÉêë›ÖíI=Ç~=ÇÉííÉ=Éê=Éí~ÄäÉêÉí=ìÇÉå=
ãÉãÄê~åI=ÜîçêîÉÇ=é™îáêâåáåÖ=~Ñ=ã™äÉêÉëìäí~íÉêåÉ=éÖ~K=ìÇëáîåáåÖ=~Ñ=
ëéáäÇÉî~åÇ=ÜÜîK=áåÇëáîåáåÖ=~Ñ=ÖêìåÇî~åÇ=áââÉ=â~å=ìÇÉäìââÉëK=
=
=
RKOKP _É~êÄÉàÇåáåÖ=~Ñ=êÉëìäí~íÉê=

=
ÑáÖìê=NNW= âçåÅÉåíê~íáçå=~Ñ=ÄáR=çÖ=ÅçÇ=á=ìÇä›Ä=Ñê~=ÄìåÇÑ‹äÇåáåÖëí~åâK=

=
=
^Ñ=ÑáÖìê=NN=çÖ=í~ÄÉä=P=ÑêÉãÖ™ê=ÇÉíI=~í=_f

R
=á=ìÇä›ÄÉí=Ñê~=ÄìåÇÑ‹äÇåáåÖëí~åâÉå=

äáÖÖÉê=á=áåíÉêî~ääÉí=PR=Ó=NRM=ãÖLäI=ãÉÇ=Éí=ÖÉååÉãëåáí=é™=NMO=ãÖLäK=f=ÜÉåÜçäÇ=íáä=
Ò^êÄÉàÇëê~ééçêí=Ñê~=jáäà›ëíóêÉäëÉå=åêK=QNLNVVVÒ=ÑçêîÉåíÉë=ÇÉí=íóéáëâÉ=åáîÉ~ì=
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BI5 COD

=



=
PT=

~í=ëâìääÉ=äáÖÖÉ=á=áåíÉêî~ääÉí=NNM=Ó=NTM=ãÖ=_f
R
LäK=aÉå=ã™äíÉ=âçåÅÉåíê~íáçåÉå=~Ñ=

_f
R
=äáÖÖÉê=ÜÉêãÉÇ=í‹í=é™I=Üî~Ç=ã~å=îáä=ÑçêîÉåíÉK=

=

=
ÑáÖìê=NOW= âçåÅÉåíê~íáçå=~Ñ=íçí~äJéI=çêíÜçJé=çÖ=ëë=á=ìÇä›Ä=Ñê~=
ÄìåÇÑ‹äÇåáåÖëí~åâK=

=
=
^Ñ=ÑáÖìê=NO=çÖ=í~ÄÉä=P=ÑêÉãÖ™ê=ÇÉíI=~í=âçåÅÉåíê~íáçåÉå=~Ñ=qçí~ä=m=á=ìÇä›ÄÉí=Ñê~=
ÄìåÇÑ‹äÇåáåÖëí~åâÉå=äáÖÖÉê=á=áåíÉêî~ääÉí=OIP=Ó=PM=ãÖ=mLäI=ãÉÇ=Éí=ÖÉååÉãëåáí=
é™=UIO=ãÖ=mLäK==
=
f=ÜÉåÜçäÇ=íáä=Ò^êÄÉàÇëê~ééçêí=Ñê~=ãáäà›ëíóêÉäëÉåI=åêK=QNI=NVVOÒ=ÑçêîÉåíÉë=ÇÉí=
íóéáëâÉ=åáîÉ~ì=~í=ëâìääÉ=äáÖÖÉ=á=áåíÉêî~ääÉí=R=Ó=T=ãÖ=mLäK=aÉê=Éê=ÜÉêãÉÇ=ã™äí=Éí=
Ü›àÉêÉ=åáîÉ~ì=~Ñ=qçí~ä=m=á=ìÇä›ÄÉíI=ÉåÇ=ã~å=îáä=ÑçêîÉåíÉK=
=
^Ñ=ÑáÖìê=NO=çÖ=í~ÄÉä=P=ëÉë=ÉåÇîáÇÉêÉI=~í=âçåÅÉåíê~íáçåÉå=~Ñ=pp=äáÖÖÉê=á=
áåíÉêî~ääÉí=QS=Ó=TTM=ãÖ=ppLäI=ãÉÇ=Éí=ÖÉååÉãëåáí=é™=NTV=ãÖLäK==
=
f=ÜÉåÜçäÇ=íáä=Ò^êÄÉàÇëê~ééçêí=Ñê~=jáäà›ëíóêÉäëÉåI=åêK=QNI=NVVOÒ=ÑçêîÉåíÉë=ÇÉí=
íóéáëâÉ=åáîÉ~ì=~í=ëâìääÉ=äáÖÖÉ=á=áåíÉêî~ääÉí=TR=Ó=NRM=ãÖ=ppLäK=
_ìåÇÑ‹äÇåáåÖëí~åâÉåë=íáäÄ~ÖÉÜçäÇÉäëÉ=~Ñ=ëìëéÉåÇÉêÉí=ëíçÑ=Éê=ÇÉêãÉÇ=áââÉ=ë™=
ÉÑÑÉâíáîI=ëçã=ã~å=âìååÉ=ÑçêîÉåíÉK==
=
^Ñ=ÑáÖìê=NO=ÑêÉãÖ™ê=ÇÉí=ÉåÇîáÇÉêÉI=~í=áåÇÜçäÇÉí=~Ñ=qçí~ä=m=Ñ›äÖÉê=áåÇÜçäÇÉí=~Ñ=
ppI=ÜîçêãÉÇ=Éå=ëíçê=ÇÉä=~Ñ=qçí~ä=m=îìêÇÉêÉë=~í=î‹êÉ=ëìëéÉåÇÉêÉí=ÑçëÑçêK=
=
f=éÉêáçÇÉê=äáÖÖÉê=áåÇÜçäÇÉí=~Ñ=lêíÜçJm=ä~îí=ìåÇÉê=NIR=ãÖLäI=ÜîáäâÉí=áåÇáâÉêÉê=Éå=
~ÅÅÉéí~ÄÉä=ÑçëÑçêÑ‹äÇåáåÖK=aÉê=Éê=ÇçÖ=çÖë™=éÉêáçÇÉê=Üîçê=lêíÜçJm=äáÖÖÉê=Ü›àíI=
ÜîáäâÉí=áåÇáâÉêÉê=~í=Ñ‹äÇåáåÖÉå=áââÉ=Ü~ê=î‹êÉí=ÑìäÇëí‹åÇáÖK=
=
üêë~ÖÉå=íáä=~í=ÑçëÑçêÑ‹äÇåáåÖÉå=éÉêáçÇáëâ=áââÉ=Ü~ê=î‹êÉí=çéíáã~ä=ëâóäÇÉë=
ÑçêãÉåíäáÖ=áââÉ=ã~åÖäÉåÇÉ=ÇçëÉêáåÖ=~Ñ=Ñ‹äÇåáåÖëãáÇÇÉäI=Ç~=áåÇÜçäÇÉí=~Ñ=
~äìãáåáìã=á=ìÇä›ÄÉí=Ñê~=ÄìåÇÑ‹äÇåáåÖëí~åâÉå=Éê=Ü›àí=àÑK=ÑáÖìê=NRK=üêë~ÖÉå=
îìêÇÉêÉë=ãÉêÉ=ë~åÇëóåäáÖíI=~í=î‹êÉ=êÉä~íÉêÉí=íáä=Éå=ìÜÉåëáÖíëã‹ëëáÖ=
ìÇÑçêãåáåÖ=~Ñ=ÄìåÇÑ‹äÇåáåÖëí~åâÉåI=çÖ=Éå=ìíáäëíê‹ââÉäáÖ=çéÄä~åÇáåÖ=~Ñ=
Ñ‹äÇåáåÖëãáÇäÉí=á=ÇÉí=ÇóÄÉ=NK=â~ããÉêë=ëéáäÇÉî~åÇëîçäìãÉåK=
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Ortho-P Total P SS



=
PU=

ÑáÖìê=NPW= âçåÅÉåíê~íáçå=~Ñ=íçí~äJå=á=ìÇä›Ä=Ñê~=ÄìåÇÑ‹äÇåáåÖëí~åâÉåK=

=
=
^Ñ=ÑáÖìê=NP=çÖ=í~ÄÉä=P=ëÉë=ÇÉíI=~í=âçåÅÉåíê~íáçåÉå=~Ñ=qçí~ä=k=á=ìÇä›ÄÉí=Ñê~=
ÄìåÇÑ‹äÇåáåÖëí~åâÉå=äáÖÖÉê=á=áåíÉêî~ääÉí=QM=Ó=NNM=ãÖ=kLäI=ãÉÇ=Éí=ÖÉååÉãëåáí=
é™=UM=ãÖ=kLäK=
=
f=ÜÉåÜçäÇ=íáä=Ò^êÄÉàÇëê~ééçêí=Ñê~=jáäà›ëíóêÉäëÉåI=åêK=QNI=NVVOÒ=ÑçêîÉåíÉë=ÇÉí=
íóéáëâÉ=åáîÉ~ì=~í=ëâìääÉ=äáÖÖÉ=á=áåíÉêî~ääÉí=é™=RR=Ó=SR=ãÖ=kLäK=aÉê=Éê=ÜÉêãÉÇ=
ã™äí=Éí=Ü›àÉêÉ=åáîÉ~ì=~Ñ=qçí~ä=kI=ÉåÇ=ã~å=â~å=ÑçêîÉåíÉK==
=
=

ÑáÖìê=NQW= éÜ=á=ìÇä›Ä=Ñê~=ÄìåÇÑ‹äÇåáåÖëí~åâÉåK=
=

=

^Ñ=ÑáÖìê=NQ=ëÉëI=~í=ée=á=ìÇä›ÄÉí=Ñê~=ÄìåÇÑ‹äÇåáåÖëí~åâÉå=Éê=êáãÉäáÖ=ëí~Äáä=é™=
SIR=Ó=UIRI=ÜîáäâÉí=ëî~êÉê=íáä=ée=ÑçêÜçäÇ=á=~äãáåÇÉäáÖí=ÜìëÜçäÇåáåÖëëéáäÇÉî~åÇK=
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p
H

 pH, start  pH slut

=



=
PV=

=
ÑáÖìê=NRW= âçåÅÉåíê~íáçå=~Ñ=~äìãáåáìã=á=ìÇä›Ä=Ñê~=ÄìåÇÑ‹äÇåáåÖëí~åâÉåK=

=
=
^Ñ=ÑáÖìê=NR=ëÉëI=~í=áåÇÜçäÇÉí=~Ñ=~äìãáåáìã=á=ìÇä›ÄÉí=Ñê~=ÄìåÇÑ‹äÇåáåÖëí~åâÉå=
Ü›àíK=aÉííÉ=áåÇáâÉêÉêI=~í=Ñ‹äÇåáåÖëãáÇäÉí=áââÉ=Éê=çéÄä~åÇÉí=çéíáã~äK=
=
RKOKQ aÉäâçåâäìëáçå=

cçêë›Öë~åä‹ÖÖÉí=ãÉÇ=ÇÉå=‹äÇêÉ=íóéÉ=ÄìåÇÑ‹äÇåáåÖëí~åâ=Ü~ê=á=
Ñçêë›ÖëéÉêáçÇÉå=ÖÉååÉãëåáíäáÖ=î‹êÉí=ÄÉä~ëíÉí=ãÉÇ=MIQM=ãP=ëéáäÇÉî~åÇ=éêK=
Ç›ÖåI=ëî~êÉåÇÉ=íáä=P=éÉêëçåÉêë=ÖÉååÉãëåáíäáÖÉ=î~åÇÑçêÄêìÖK=
=
sÉÇ=ÇÉí=ìÇÑ›êíÉ=Ñçêë›Ö=ãÉÇ=Ñ‹äÇåáåÖ=~Ñ=ÑçëÑçê=á=ÄìåÇÑ‹äÇåáåÖëí~åâÉå=Ü~ê=ÇÉí=
áââÉ=î‹êÉí=ãìäáÖí=~í=êÉÇìÅÉêÉ=ÑçëÑçêâçåÅÉåíê~íáçåÉå=á=~Ñä›ÄÉí=íáä=NIR=ãÖ=qçí~ä=
mLä=ÉääÉê=ÇÉêìåÇÉêK=f=éÉêáçÇÉê=Éê=ÇÉê=ÇçÖ=ã™äí=ä~îÉ=î‹êÇáÉê=~Ñ=lêíÜçJmI=ÜîáäâÉí=
áåÇáâÉêÉêI=~í=ÑçëÑçêÉå=Éê=ÄäÉîÉí=Ñ‹äÇÉí=ÉÑÑÉâíáîíK=
=
^í=ÑçëÑçêÑ‹äÇåáåÖÉå=áââÉ=Ü~ê=î‹êÉí=ãÉêÉ=ÉÑÑÉâíáî=çÖ=âçåëí~åí=á=ÜÉäÉ=éÉêáçÇÉåI=
îìêÇÉêÉë=~í=ëâìääÉ=íáäëâêáîÉë=Éå=ìÜÉåëáÖíëã‹ëëáÖ=ìÇÑçêãåáåÖÉå=~Ñ=
ÄìåÇÑ‹äÇåáåÖëí~åâÉåI=ÇÉê=Éê=~Ñ=‹äÇêÉ=íóéÉK=
=
aÉååÉ=Éê=ëçã=ìÇÖ~åÖëéìåâí=ãÉÖÉí=ÇóÄI=çÖ=NK=â~ããÉêÉí=áåÇÉÜçäÇÉê=
ÉåÇîáÇÉêÉ=VQ=B=~Ñ=í~åâîçäìãÉåÉíK=aÉííÉ=Éê=áââÉ=á=çîÉêÉåëëíÉããÉäëÉ=ãÉÇ=
ÒsÉàäÉÇåáåÖ=Ñê~=jáäà›ëíóêÉäëÉåI=åêK=PLNVVVÒI=Üîçê=NK=â~ããÉêÉíë=îçäìãÉå=á=O=J=
â~ããÉê=ÄìåÇÑ‹äÇåáåÖëí~åâÉ=ÑçêÉëâêáîÉë=~í=ëâìääÉ=ìÇÖ›êÉ=TM=Ó=VM=B=~Ñ=ÇÉí=
ë~ãäÉÇÉ=í~åâîçäìãÉåK=
=
NK=â~ããÉêÉíë=ëíçêÉ=î~åÇÇóÄÇÉ=çÖ=îçäìãÉå=îìêÇÉêÉë=~í=Ü~îÉ=ãÉÇÑ›êíI=~í=ÇÉí=
~åîÉåÇíÉ=Ñ‹äÇåáåÖëìÇëíóê=áââÉ=Ü~ê=âìååÉí=íáäîÉàÉÄêáåÖÉ=Éå=çéíáã~ä=çéÄä~åÇáåÖ=
~Ñ=Ñ‹äÇåáåÖëãáÇäÉíI=çÖ=ÇÉêãÉÇ=íáäîÉàÉÄêáåÖÉ=Éå=ÉÑÑÉâíáî=ÑçëÑçêÑ‹äÇåáåÖK=
=
båÇîáÇÉêÉ=Ü~ê=Éí=Ñçê=äáääÉ=îçäìãÉå=á=í~åâÉåë=OK=â~ããÉê=áââÉ=âìååÉí=ëáâêÉ=Éå=
çéíáã~ä=íáäÄ~ÖÉÜçäÇÉäëÉ=~Ñ=ëìëéÉåÇÉêÉí=ëíçÑ=çÖ=ÇÉêé™=ìÇÑ‹äÇÉí=ÑçëÑçêK=eÉêãÉÇ==
ã™äÉë=Éí=ÑçêÜ›àÉí=ÑçëÑçêáåÇÜçäÇ=ÄÉÖêìåÇÉí=îÉÇ=ìÇëâóäåáåÖ=~Ñ=ëìëéÉåÇÉêÉí=
ÑçëÑçê=éÖ~K=ëä~ãÑäìÖí=Ñê~=ÄìåÇÑ‹äÇåáåÖëí~åâÉåK=
=
aÉååÉ=ëä~ãÑäìÖí=îìêÇÉêÉë=çÖë™=~í=î‹êÉ=ÄÉÖêìåÇÉäëÉå=Ñçê=ÇÉí=ÑçêÜ›àÉÇÉ=
áåÇÜçäÇ=~Ñ=qçí~ä=k=çÖ=~äìãáåáìãK=
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Aluminium

=



=
QM=

S=^å~äóëÉêÉëìäí~íÉê=Ñçê=k~íìêJoÉå=
~åä‹Ö=

SKN= clpcloobkpkfkd=sba=k^qroJobk
=^kiÃd=

SKNKN= dÉåÉêÉäí=çã=êÉëìäí~íÉêåÉ=

cê~=Ñçêë›ÖëéÉêáçÇÉå=ëÉéíÉãÄÉê=OMMM=Ó=ëÉéíÉãÄÉê=OMMN=ÑçêÉäáÖÖÉê=ÇÉ=á=Äáä~Ö=P=
îáëíÉ=êÉëìäí~íÉê=~Ñ=á=~äí=N=éê›îÉ=Ñê~=áåÇä›ÄÉí=íáä=ÄìåÇÑ‹äÇåáåÖëí~åâÉåI=Q=éê›îÉê=á=
ìÇä›ÄÉí=Ñê~=ÄìåÇÑ‹äÇåáåÖëí~åâÉå=ëî~êÉåÇÉ=íáä=íáää›ÄÉí=íáä=ÇÉí=~ÉêçÄÉ=ÑáäíÉê=ë~ãí=
PN=éê›îÉê=Ñê~=ìÇä›ÄÉí=~Ñ=k~íìêJoÉå=~åä‹ÖÖÉíK=
=
SKNKO _Éä~ëíåáåÖ=~Ñ=~åä‹Ö=á=Ñçêë›ÖëéÉêáçÇÉå=

bàÉåÇçããÉåë=î~åÇÑçêÄêìÖ=Ü~ê=á=Ñçêë›ÖëéÉêáçÇÉå=î‹êÉí=é™=VU=ãPI=ÜîáäâÉí=
ëî~êÉê=íáä=Éí=ÖÉååÉãëåáíäáÖí=î~åÇÑçêÄêìÖ=é™=MIOV=ãPLÇ›Öå=
=
p~ããÉåÜçäÇí=ãÉÇ=Éí=ÖÉååÉãëåáíäáÖ=î~åÇÑçêÄêìÖ=é™=NPN=äLéÉêëçåLÇ›Öå=àÑK=
Òs~åÇÑçêëóåáåÖëëí~íáëíáâ=OMMM=Ó=a~åëâÉ=s~åÇî‹êâÉêë=cçêÉåáåÖÒ=ëî~êÉê=
î~åÇÑçêÄêìÖ=íáä=O=NLQ=éÉêëçåÉêë=ÖÉååÉãëåáíäáÖÉ=î~åÇÑçêÄêìÖK=aÉííÉ=ëíÉããÉê=
çîÉêÉåë=ãÉÇI=~í=ÉàÉåÇçããÉåë=Üìëëí~åÇ=çãÑ~ííÉê=O=îçâëåÉ=çÖ=O=Ä›êåK=
=
f=Ñçêë›ÖëéÉêáçÇÉå=Éê=ÇÉê=ã™äí=Ñ›äÖÉåÇÉ=~Ñä›Äëâî~äáíÉí=á=ìÇä›ÄÉí=Ñê~=
ÉàÉåÇçããÉåë=ÄìåÇÑ‹äÇåáåÖëí~åâ=çÖ=k~íìêJoÉå=~åä‹ÖÖÉíë=ÑáäíÉêW=
=
í~ÄÉä=QW= ~å~äóëÉêÉëìäí~íÉê=Eíáää›Ä=íáä=ÑáäíÉêF=
j™äíÉ=î‹êÇáÉê= = _f

R=
`la= qçí~ä=

k=
ke

Q

Jk=
kl

P
J

k=
ml

Q
J

m=
qçí~ä=
m=

pp=

^åí~ä=ã™äáåÖÉê= xëíâKz= Q= Q= Q= O= N= Q= Q= Q=
j~ñ=s‹êÇá= xãÖLäz= SMM= VTM= NNM= NNM= MIOP= OQ= PM= UR=
jáå=s‹êÇá= xãÖLä= PQM= SOM= PV= RV= MIOP= NM= NR= QS=
dÉååÉãëåáíëî‹êÇá= xãÖLä= QPR= TRR= SU= UR= MIOP= NV= OP= SP=

=
aÉí=Ä›ê=ÄÉã‹êâÉëI=~í=ÑáäíÉêÉí=Éê=ãÉÖÉí=Ü™êÇí=ÄÉä~ëíÉí=ãÉÇ=çêÖ~åáëâ=ëíçÑI=áÇÉí=
ÇÉå=ÖÉååÉãëåáíäáÖÉ=î‹êÇá=Ñçê=_f

R
=Éê=Å~K=ÇÉí=ÇçÄÄÉäíÉ=~ÑI=Üî~Ç=ÇÉê=åçêã~äí=

ã™äÉë=á=~Ñä›ÄÉí=Ñê~=ÄìåÇÑ‹äÇåáåÖëí~åâÉK=
=
í~ÄÉä=RW= ~å~äóëÉêÉëìäí~íÉê=EìÇä›Ä=Ñê~=ÑáäíÉêF=
j™äíÉ=î‹êÇáÉê= = _f

R=
`la= qçí~ä=

k=
ke

Q

Jk=
kl

P

Jk=
ml

Q
Jm= qçí~ä=

m=
pp=

^åí~ä=ã™äáåÖÉê= x=J=z= NM= V= NN= S= R= PO= PN= PO=
j~ñ=s‹êÇá= xãÖLä= RN= US= UN= RV= NO= MIMNP= NIR= RMM=
jáå=s‹êÇá= xãÖLä= V= NV= NS= UIN= NIN= MIMMO= MIMN= P=
dÉååÉãëåáíëî‹êÇá= xãÖLä= OM= PR= QP= PP= RIT= MIMMQ= MIN= SS=
ÕåëâÉäáÖ=î‹êÇá= xãÖLä= J= J= J= J= J= J= NIR= J=

=
=



=
QN=

SKNKP _É~êÄÉàÇåáåÖ=~Ñ=êÉëìäí~íÉê=

=
ÑáÖìê=NSW= âçåÅÉåíê~íáçå=~Ñ=ÄáR=çÖ=ÅçÇ=á=ìÇä›Ä=Ñê~=ÑáäíÉêK=

=
=
^Ñ=ÑáÖìê=NS=çÖ=í~ÄÉä=R=ÑêÉãÖ™ê=ÇÉíI=~í=~åä‹ÖÖÉí=Ü~ê=îáëí=ëí~ÄáäÉ=~Ñä›ÄëêÉëìäí~íÉê=
Ñçê=çêÖ~åáëâ=ëíçÑ=ã™äí=ëçã=_f

R
=ãÉÇ=î‹êÇáÉê=áãÉääÉã=V=çÖ=NS=ãÖLä=ÑêÉã=íáä=

ã~êíë=OMMNI=ÜîçêÉÑíÉê=Éê=ÇÉê=ã™äí=ëáÖåáÑáâ~åí=Ü›àÉêÉ=î‹êÇáÉêK=léëíìîåáåÖ=~Ñ=
ëéáäÇÉî~åÇ=á=ÑçêÄáåÇÉäëÉ=ãÉÇ=ÄäçâÉêáåÖ=~Ñ=~Ñä›ÄëäÉÇåáåÖÉå=ÇÉå=OMK=ã~êíë=OMMO=
îìêÇÉêÉë=~í=Ü~îÉ=ëâ~ÇÉí=ÇÉå=ãáâêçÄáÉääÉ=çãë‹íåáåÖ=á=ÇÉí=~ÉêçÄÉ=ÑáäíÉê=çÖ=
ÇÉêãÉÇ=ÖáîÉí=~åäÉÇåáåÖ=íáä=ÇÉ=ÑçêÜ›àÉ=î‹êÇáÉêK=
=
f=ÜÉåÜçäÇ=íáä=ÒpéáäÇÉî~åÇëÑçêëâåáåÖ=Ñê~=jáäà›ëíóêÉäëÉåI=kêK=OV=NVVOI=J=
_áçäçÖáëâÉ=ë~åÇÑáäíêÉÒ=äáÖÖÉê=~Ñä›Äëâî~äáíÉíÉå=Ñçê=ÄáçäçÖáëâÉ=ë~åÇÑáäíêÉ=íóéáëâ=á=
çãê™ÇÉí=R=Ó=NM=ãÖ=_f

R
LäK=aÉ=ã™äíÉ=î‹êÇáÉê=äáÖÖÉê=ë™äÉÇÉë=é™=Éí=Ü›àÉêÉ=åáîÉ~ìI=

ÉåÇ=Üî~Ç=ÇÉê=íóéáëâ=Éê=Ö‹äÇÉåÇÉ=Ñçê=ÄáçäçÖáëâÉ=ë~åÇÑáäíêÉK=
=
f=ÇÉå=ÑçêÄáåÇÉäëÉ=ã™=çîÉåå‹îåíÉ=çéëíìîåáåÖ=á=ÇÉí=~ÉêçÄÉ=ÑáäíÉê=çÖ=ÇÉí=íáääÉÇíÉ=
ëéáäÇÉî~åÇë=Ü›àÉ=çêÖ~åáëâÉ=áåÇÜçäÇI=ëçã=îáëí=á=ÑáÖìê=NTI=í~ÖÉë=á=ÄÉíê~ÖíåáåÖK=
=

=
ÑáÖìê=NTW= âçåÅÉåíê~íáçå=~Ñ=ÄáR=á=áåÇJ=çÖ=ìÇä›Ä=Ñê~=ÑáäíÉêK=
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BI5: Udløb filter COD: Udløb filter

0

100

200

300

400

500

600

700

sep-00 okt-00 nov-00 dec-00 jan-01 feb-01 mar-01 apr-01 maj-01 jun-01 jul-01 aug-01 sep-01

m
g
/l

Indløb filter Udløb filter



=
QO=

=
ÑáÖìê=NUW= âçåÅÉåíê~íáçå=~Ñ=íçí~ä=m=çÖ=çêíÜçJé=á=~Ñä›Ä=Ñê~=ÑáäíÉêK=

=
=
^Ñ=ÑáÖìê=NU=ÑêÉãÖ™ê=ÇÉíI=~í=~åä‹ÖÖÉí=á=Ñçêë›ÖëéÉêáçÇÉå=Ü~ê=îáëí=ëí~ÄáäÉ=çÖ=
ãÉÖÉí=ä~îÉ=~Ñä›ÄëêÉëìäí~íÉê=Ñçê=qçí~ä=m=çÖ=lêíÜçJmK=aÉå=ÖÉååÉãëåáíäáÖÉ=
âçåÅÉåíê~íáçå=Ñçê=qçí~ä=m=Éê=ë™äÉÇÉë=ã™äí=íáä=MIN=ãÖLäK==

=
ÑáÖìê=NVW= âçåÅÉåíê~íáçå=~Ñ=íçí~äJå=çÖ=åÜQJå=á=ìÇä›Ä=Ñê~=ÑáäíÉêK=

=
=
^Ñ=ÑáÖìê=NV=ëÉë=ÇÉíI=~í=âçåÅÉåíê~íáçåÉå=~Ñ=qçí~ä=k=á=ìÇä›ÄÉí=Ñê~=ÑáäíÉêÉí=ëîáåÖÉê=
áãÉääÉã=NS=Ó=UN=ãÖLä=ãÉÇ=Éí=ÖÉååÉãëåáí=é™=QP=ãÖLäK==
=
f=ÜÉåÜçäÇ=íáä=ÒpéáäÇÉî~åÇëÑçêëâåáåÖ=Ñê~=jáäà›ëíóêÉäëÉåI=kêK=OV=NVVOI=
_áçäçÖáëâÉ=ë~åÇÑáäíêÉÒ=äáÖÖÉê=ÇÉí=íóéáëâÉ=áåíÉêî~ä=Ñçê=âçåÅÉåíê~íáçåÉå=~Ñ=qçí~ä=
k=á=~Ñä›ÄÉí=Ñê~=ë~åÇÑáäíêÉ=é™=NRJPRãÖLäK=
=
^Ñä›ÄëêÉëìäí~íÉêåÉ=Ñçê=ke

Q
Jk=Éê=äáÖÉäÉÇÉë=êÉä~íáîí=Ü›àÉ=á=áåíÉêî~ääÉí=U=Ó=RV=ãÖLäI=

Üîçê=ÇÉ=íóéáëâÉ=î‹êÇáÉê=Ñçê=ke
Q
Jk=äáÖÖÉê=á=áåíÉêî~ääÉí=R=Ó=NR=ãÖLä=á=ÜÉåÜçäÇ=íáä=

ÒpéáäÇÉî~åÇëÑçêëâåáåÖ=Ñê~=jáäà›ëíóêÉäëÉåI=kêK=OV=NVVOI=_áçäçÖáëâÉ=ë~åÇÑáäíêÉÒK==
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Total N, udløb filter NH4-N, udløb filter
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OrthoP: Udløb filter Total P: Udløb filter

=



=
QP=

aÉ=ã™äíÉ=ìÇä›ÄâçåÅÉåíê~íáçåÉê=Ñçê=qçí~ä=k=çÖ=ke
Q
Jk=äáÖÖÉê=ë™äÉÇÉë=Ü›àÉêÉI=

Üî~Ç=ÇÉê=Éê=íóéáëâ=Ñçê=ÄáçäçÖáëâÉ=ë~åÇÑáäíêÉK==
=
léëíìîåáåÖ=~Ñ=ëéáäÇÉî~åÇ=á=ÑçêÄáåÇÉäëÉ=ãÉÇ=ÄäçâÉêáåÖ=~Ñ=~Ñä›ÄëäÉÇåáåÖÉå=ÇÉå=
OMK=ã~êíë=OMMO=îìêÇÉêÉë=~í=Ü~îÉ=ëâ~ÇÉí=åáíêáÑáâ~íáçåÉå=á=ÇÉí=~ÉêçÄÉ=ÑáäíÉê=çÖ=
ÇÉêãÉÇ=ÖáîÉí=~åäÉÇåáåÖ=íáä=ÇÉ=Ü›àÉ=î‹êÇáÉêK=
=

=
ÑáÖìê=OMW=éÜ=á=áåÇä›Ä=íáä=ÄìåÇÑ‹äÇåáåÖëí~åâ=ë~ãí=á=áåÇJ=çÖ=ìÇä›Ä=Ñê~=ÑáäíÉêK=

=
=
^Ñ=ÑáÖìê=OM=ëÉë=ÇÉíI=~í=ée=ëíáÖÉê=Ñê~=Å~K=T=íáä=NP=ÖÉååÉã=ÑáäíÉêÉíI=ëçã=Ñ›äÖÉ=~Ñ=
ÑáäíÉêã~íÉêá~äÉíë=áåÇÜçäÇ=~Ñ=Ççäçãáíâ~äâK=bí=åçêã~äí=~Ñä›Äëâê~î=é™=ée=ãÉääÉã=
SIR=Ó=UIR=íáä=î~åÇä›Ä=îáä=ë™äÉÇÉë=áââÉ=âìååÉ=çîÉêÜçäÇÉëK=

=
ÑáÖìê=ONW= âçåÅÉåíê~íáçå=~Ñ=ëë=á=ÑáäíÉêÉíë=áåÇJ=çÖ=ìÇä›ÄK=

=
qáäÄ~ÖÉÜçäÇÉäëÉå=~Ñ=ëìëéÉåÇÉêÉí=ëíçÑ=á=Éí=ë~åÇÑáäíÉê=Éê=ëçã=êÉÖÉä=ÉÑÑÉâíáî=ãÉÇ=
Éå=íóéáëâ=~Ñä›Äëâî~äáíÉí=ìåÇÉê=NM=ãÖLä=àÑK=e™åÇÄçÖ=á=ÇêáÑí=~Ñ=êÉåëÉ~åä‹ÖK==
=
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pH slut, Indløb bundfældningstank pH slut, indløb filter pH slut, udløb filter
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SS, Indløb filter SS, Udløb filter

=



=
QQ=

^Ñ=ÑáÖìê=ON=ëÉë=ÇÉíI=~í=âçåÅÉåíê~íáçåÉå=~Ñ=pp=á=éÉêáçÇÉå=ÑêÉã=íáä=~éêáä=OMMN=
ÑäìâíìÉêÉê=ãÉÇ=î‹êÇáÉê=áãÉääÉã=P=Ó=RMM=ãÖ=LäI=ãÉÇ=Éí=ÖÉååÉãëåáí=é™=SS=ãÖLäK=
=
üêë~ÖÉå=íáä=ÇáëëÉ=Ü›àÉ=î‹êÇáÉê=íáäëâêáîÉë=ìÇî~ëâåáåÖ=~Ñ=Ççäçãáíâ~äâ=çÖ=ÑáåâçêåÉí=
ÑáäíÉêã~íÉêá~äÉK=mê›îÉìÇí~ÖåáåÖÉå=Ü~ê=á=éÉêáçÇÉå=ÑêÉã=íáä=TK=ÑÉÄêì~ê=OMMN=î‹êÉí=
é™îáêâÉí=~Ñ=ìÇî~ëâåáåÖÉåI=áÇÉí=ÇÉí=áââÉ=Ü~ê=î‹êÉí=ãìäáÖ=~í=ìåÇÖ™I=~í=
éê›îÉìÇí~ÖÉêÉå=çéëìÖÉÇÉ=Éå=ÇÉä=~Ñ=ÇÉí=ìÇî~ëâÉÇÉ=ÑáäíÉêã~íÉêá~äÉK=
=
bÑíÉê=‹åÇêáåÖ=~Ñ=ìÇí~ÖåáåÖëÄê›åÇÉå=TK=ÑÉÄêì~ê=OMMNI=îáëÉê=êÉëìäí~íÉêåÉ=Éí=
ãÉêÉ=ëí~Äáäí=çÖ=ä~îÉêÉ=åáîÉ~ì=ãÉÇ=î‹êÇáÉê=áãÉääÉã=P=Ó=SR=ãÖ=Lä=ãÉÇ=Éí=
ÖÉååÉãëåáí=é™=NQ=ãÖLäK=
=

ÑáÖìê=OOW= ~äâ~äáåáíÉí=á=ÑáäíÉêÉíë=áåÇJ=çÖ=ìÇä›ÄK=

=
=
^äâ~äáåáíÉíÉå=ëíáÖÉê=Ñê~=Éí=ÖÉååÉãëåáí=é™=NOIS=ããçäLä=á=áåÇä›ÄÉí=íáä=ÑáäíÉê=íáä=QO=
ããçäLä=ÉÑíÉê=ÑáäíÉêÉíI=ÜîáäâÉí=Ü‹åÖÉê=ë~ããÉå=ãÉÇ=ÇÉí=â~äâÜçäÇáÖÉ=
ÑáäíÉêã~íÉêá~äÉK=
=
SKNKQ aÉäâçåâäìëáçå=

cçêë›Öë~åä‹ÖÖÉí=Ü~ê=á=Ñçêë›ÖëéÉêáçÇÉå=ÖÉååÉãëåáíäáÖ=î‹êÉí=ÄÉä~ëíÉí=ãÉÇ=MIOV=
ãP=ÜìëÜçäÇåáåÖëëéáäÇÉî~åÇ=éêK=Ç›Öå=ëî~êÉåÇÉ=íáä=O=NLQ=éÉêëçåë=ÖÉååÉãëåáíäáÖÉ=
î~åÇÑçêÄêìÖK=
=
m™=Ä~ÖÖêìåÇ=~Ñ=ÇÉå=ìÇÑ›êíÉ=~Ñéê›îåáåÖ=~Ñ=ÇÉí=åóÉí~ÄäÉêÉÇÉ=k~íìêJoÉå=
~åä‹ÖÖÉí=Éê=ÇÉê=çîÉê=NP=ã™åÉÇÉê=ã™äí=Éí=ÖÉååÉãëåáíäáÖí=ÑçëÑçêáåÇÜçäÇÉí=á=
ëéáäÇÉî~åÇë~Ñä›ÄÉí=é™=MIN=ãÖ=qçí~ä=mLäKI=ãÉÇ=Éå=ã~âëáã~ä=î‹êÇá=é™=NIR=ãÖ=
qçí~ä=mLä=
=
^Ñä›ÄëåáîÉ~ìÉí=Ñçê=_f

R
=Ü~ê=îáëí=ëí~ÄáäÉ=~Ñä›ÄëêÉëìäí~íÉê=á=Ñ›êëíÉ=Ü~äîÇÉä=~Ñ=

Ñçêë›ÖëéÉêáçÇÉå=ãÉÇ=î‹êÇáÉê=áãÉääÉã=V=çÖ=NS=ãÖLäK=eÉêÉÑíÉê=Éê=ÇÉê=ã™äí=
ëáÖåáÑáâ~åí=Ü›àÉêÉ=î‹êÇáÉêK==
=
cáäíÉêÉí=êÉåëÉÉîåÉ=Ñçê=âî‹äëíçÑ=Ü~ê=î‹êÉí=ãáåÇêÉI=ÉåÇ=Üî~Ç=ÇÉê=ÖÉååÉãëåáíäáÖ=
çéå™ë=îÉÇ=ÄáçäçÖáëâÉ=ë~åÇÑáäíêÉK=
=
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Indløb filter udløb filter

=



=
QR=

üêë~ÖÉå=íáä=ÇÉ=ÑçêÜ›àÉÇÉ=~Ñä›ÄëåáîÉ~ìÉê=Ñçê=_f
R=
çÖ=âî‹äëíçÑ=íáäëâêáîÉë=

çéëíìîåáåÖ=~Ñ=ëéáäÇÉî~åÇ=á=ÇÉí=~ÉêçÄÉ=ÑáäíÉê=á=ÑçêÄáåÇÉäëÉ=ãÉÇ=ÄäçâÉêáåÖ=~Ñ=
~Ñä›ÄëäÉÇåáåÖÉå=ÇÉå=OMK=ã~êíë=OMMOK=eÉêîÉÇ=Éê=ÇÉå=ãáâêçÄáÉääÉ=çãë‹íåáåÖ=çÖ=
ÇÉêãÉÇ=ÑáäíÉêÉíë=åáíêáÑáâ~íáçåÉå=ëâ~ÇÉí=ãÉÇ=ÑçêÜ›àÉÇÉ=~Ñä›Äëî‹êÇáÉê=íáä=Ñ›äÖÉK=
=
^Ñä›Äëâî~äáíÉíÉå=Ñçê=ëìëéÉåÇÉêÉí=ëíçÑ=Ü~ê=á=ÇÉå=Ñ›êëíÉ=Ü~äîÇÉä=~Ñ=
Ñçêë›ÖëéÉêáçÇÉå=äáÖÖÉí=á=áåíÉêî~ääÉí=NV=Ó=RMM=ãÖLäI=éê‹ÖÉí=~Ñ=ìÇî~ëâåáåÖ=~Ñ=
ëîáåÖÉåÇÉ=ã‹åÖÇÉê=~Ñ=ÑáåâçêåÉí=ÑáäíÉêã~íÉêá~äÉ=EÑáääÉêF=çÖ=Ççäçãáíâ~äâI=áÇÉí=ÇÉí=
áââÉ=Ü~ê=î‹êÉí=ãìäáÖ=~í=ìåÇÖ™I=~í=éê›îÉìÇí~ÖÉêÉå=çéëìÖÉÇÉ=ìÇî~ëâÉí=
ÑáäíÉêã~íÉêá~äÉí=ìåÇÉê=éê›îÉìÇí~ÖåáåÖÉåK==
=
bÑíÉê=‹åÇêáåÖ=~Ñ=ìÇí~ÖåáåÖëÄê›åÇÉå=TK=ÑÉÄêì~ê=OMMNI=îáëÉê=êÉëìäí~íÉêåÉ=Éí=
ãÉêÉ=ëí~Äáäí=çÖ=ä~îÉêÉ=åáîÉ~ì=ãÉÇ=î‹êÇáÉê=áãÉääÉã=P=Ó=SR=ãÖ=Lä=ãÉÇ=Éí=
ÖÉååÉãëåáí=é™=NQ=ãÖLäK=
=
k~íìêJ=oÉå=~åä‹ÖÖÉí=Ü~ê=ãÉÇÑ›êí=Éå=Çê~ëíáëâ=ëíáÖåáåÖ=á=ÇÉí=êÉåëÉÇÉ=
ëéáäÇÉî~åÇë=~äâ~äáåáíÉí=çÖ=á=ée=Ñê~=Å~K=T=íáä=Å~K=NPI=ÜîáäâÉí=íáäëâêáîÉë=
ÑáäíÉêã~íÉêá~äÉíë=áåÇÜçäÇ=~Ñ=Ççäçãáíâ~äâK=



=
QS=

T= ^åä‹ÖëJ=çÖ=ÇêáÑíë›âçåçãá=

TKN= cÃiakfkd=^c=clpclo=f=_rkacÃiakfkdpq^kh=

TKNKN= ^åä‹ÖëìÇÖáÑíÉê=

aÉ=ë~ãäÉÇÉ=~åä‹ÖëìÇÖáÑíÉê=íáä=Éí=åóí=ÄáçäçÖáëâ=ë~åÇÑáäíÉê=ãÉÇ=éìãéÉëóëíÉã=çÖ=
ÑçëÑçêÑ‹äÇåáåÖëìÇëíóê=íáä=êÉåëÉâä~ëëÉ=plm=ÄÉä›ÄÉê=ëáÖ=íáä=Å~K=QRKMMM=âêK=áåâäK=
ãçãëI=ãÉå=ÉâëâäK=ìÇÖáÑíÉê=íáä=ÄìåÇÑ‹äÇåáåÖëí~åâK=
=
bå=ë™Ç~å=çãâçëíåáåÖ=îáä=î‹êÉ=~âíìÉä=îÉÇ=ÉàÉåÇçããÉI=Üîçê=ÇÉê=ÑçêÉÑáåÇÉë=Éå=
ÉÖåÉí=ÄìåÇÑ‹äÇåáåÖëí~åâI=Üîçêá=ÇÉê=â~å=áåëí~ääÉêÉë=ÑçëÑçêÑ‹äÇåáåÖëìÇëíóêI=çÖ=
Üîçê=ÇÉê=ÉÑíÉêÑ›äÖÉåÇÉ=Éí~ÄäÉêÉë=Éí=åóí=ÄáçäçÖáëâ=ë~åÇÑáäíÉêK=
=
^Ñ=çîÉåå‹îåíÉ=ë~ãäÉÇÉ=~åä‹ÖëìÇÖáÑíÉê=~åÇê~ÖÉê=ìÇÖáÑíÉå=íáä=
ÑçëÑçêÑ‹äÇåáåÖëìÇëíóêÉí=Å~K=NPKMMM=âêK=áåâäK=ãçãëK=rÇÖáÑíÉê=ãÉÇÖ™ê=íáäW=
=
• ~åëâ~ÑÑÉäëÉ=~Ñ=ã~ããìíéìãéÉ=çÖ=ëâ~Ä=ãÉÇ=Ää‹ëÉêI=ÇçëÉêáåÖëéìãéÉ=çÖ=

ëíóêáåÖë~ìíçã~íáâI=
• Éí~ÄäÉêáåÖ=~Ñ=ã~ããìíéìãéÉ=á=ÄìåÇÑ‹äÇåáåÖëí~åâ=áåâäK=ÑêÉãÑ›êáåÖ=~Ñ=äìÑíJ=

çÖ=âÉãáâ~äáÉÇçëÉêáåÖëëä~åÖÉ=Ñê~=ëâ~ÄI=
• ÑêÉãÑ›êáåÖ=~Ñ=OPM=s=ÉäÑçêëóåáåÖ=íáä=ëâ~ÄK=
=
rÇÖáÑíÉê=íáä=ÉäÑçêëóåáåÖ=~Ñ=Ñ‹äÇåáåÖëìÇëíóêÉíë=Ää‹ëÉê=çÖ=ÇçëÉêáåÖëéìãéÉ=îáä=
~ÑÜ‹åÖÉ=~Ñ=ÑçêÜçäÇÉåÉ=é™=ÇÉå=ÉåâÉäíÉ=ÉàÉåÇçãK=p™ÑêÉãí=Ñ‹äÇåáåÖëìÇëíóêÉí=
Éí~ÄäÉêÉë=á=Éå=ÄìåÇÑ‹äÇåáåÖëí~åâ=âçãÄáåÉêÉí=ãÉÇ=Éí=ÄáçäçÖáëâ=ë~åÇÑáäíÉê=ãÉÇ=
éìãéÉëóëíÉãI=â~å=Ñ‹äÇåáåÖëìÇëíóêÉí=ÉäÑçêëóåÉë=Ñê~=éìãéÉëóëíÉãÉíë=
Éäáåëí~ää~íáçåK=
=
m™=Ñçêë›Öë~åä‹ÖÖÉåÉ=Éê=Ñ‹äÇåáåÖëìÇëíóêÉí=ÑêÉãëíáääÉí=íáä=äÉàäáÖÜÉÇÉåK=sÉÇ=
ëÉêáÉéêçÇìÅÉêÉÇÉ=~åä‹Ö=îáä=áåëí~ää~íáçåÉå=âìååÉ=çéíáãÉêÉëI=ÜîçêãÉÇ=ìÇÖáÑíÉå=
íáä=Ñ‹äÇåáåÖëìÇëíóêÉí=ÑçêîÉåíÉë=~í=âìååÉ=êÉÇìÅÉêÉë=óÇÉêäáÖÉêÉK=
=
TKNKO= aêáÑíëìÇÖáÑíÉê=

aÉ=ä›ÄÉåÇÉ=ÇêáÑíëçãâçëíåáåÖÉê=îÉÇ=ÑçëÑçêÑ‹äÇåáåÖ=ãÉÇ=ÇÉí=~Ñéê›îÉÇÉ=ìÇëíóê=
çãÑ~ííÉê=ÉäÑçêÄêìÖ=çÖ=ÑçêÄêìÖ=~Ñ=Ñ‹äÇåáåÖëãáÇÇÉäK=
=
bäÑçêÄêìÖÉí=íáä=ÇêáÑí=~Ñ=äìÑíÄä‹ëÉê=çÖ=ÇçëÉêáåÖëéìãéÉ=Éê=ÄÉêÉÖåÉí=íáä=Å~K=NMM=
âtÜL=™êI=ÜîáäâÉí=ëî~êÉê=íáä=Éå=ìÇÖáÑí=é™=Å~K=NRM=âêK=éêK=™ê=áåâäK=ãçãë=çÖ=~ÑÖáÑíÉê=
îÉÇ=Éå=Éäéêáë=é™=NIRM=âêKLâtÜK=
=
cçêÄêìÖ=~Ñ=ÇÉí=îÉÇ=Ñçêë›ÖÉí=~åîÉåÇíÉ=Ñ‹äÇåáåÖëãáÇäÉí=m^u=NQ=~åÇê~ÖÉê=Å~K=
PR=äL™ê=îÉÇ=ëéáäÇÉî~åÇëíáääÉÇåáåÖ=ÜáÇê›êÉåÇÉ=Ñê~=R=mbKI=ëî~êÉåÇÉ=íáä=Éå=ìÇÖáÑí=
é™=Å~K=PRM=âêKL™ê=áåâäK=ãçãëK=
=
aÉê=Éê=á=çîÉåå‹îåíÉ=ÇêáÑíëçãâçëíåáåÖÉê=áââÉ=áåÇêÉÖåÉí=çãâçëíåáåÖÉê=
ÑçêÄìåÇÉí=ãÉÇ=å›ÇîÉåÇáÖí=ä›ÄÉåÇÉ=íáäëóå=ãÉÇ=ÇçëÉêáåÖÉåI=é™ÑóäÇåáåÖ=~Ñ=
Ñ‹äÇåáåÖëãáÇÇÉä=ãKîKI=áÇÉí=~åä‹ÖÖÉíë=ÉàÉê=ÑçêìÇë‹ííÉë=~í=ÑçêÉëí™=ÇÉííÉ=ìÇÉå=



=
QT=

çãâçëíåáåÖÉêK=aÉê=Éê=ÇÉëìÇÉå=áââÉ=áåÇêÉÖåÉí=ìÇÖáÑíÉê=íáä=éÉêáçÇáëâ=í›ãåáåÖ=~Ñ=
ÄìåÇÑ‹äÇåáåÖëí~åâÉåI=ëçã=íóéáëâ=îáä=î‹êÉ=çãÑ~ííÉí=~Ñ=Éå=í›ãåáåÖëçêÇåáåÖK=

TKO clpclocgbokbipb=f=k^qroJobk
=^kiÃd=

TKOKN ^åä‹ÖëìÇÖáÑíÉê=

aÉ=ë~ãäÉÇÉ=~åä‹ÖëìÇÖáÑíÉê=íáä=Éí=âçãéäÉí=k~íìêJoÉå=~åä‹Ö=íáä=êÉåëÉâä~ëëÉ=
plm=ÄÉä›ÄÉê=ëáÖ=íáä=Å~K=SNKMMM=âêK=áåâäK=ãçãëI=ãÉå=ÉâëâäK=ÄìåÇÑ‹äÇåáåÖëí~åâK=
^åä‹ÖëìÇÖáÑíÉå=îáä=î‹êÉ=~âíìÉä=îÉÇ=ÉàÉåÇçããÉI=Üîçê=ÇÉê=ÑçêÉÑáåÇÉë=Éå=ÉÖåÉí=
ÄìåÇÑ‹äÇåáåÖëí~åâI=ÇÉê=â~å=ëìééäÉêÉë=ãÉÇ=Éí=åóí=k~íìêJoÉå=~åä‹ÖK=
=
TKOKO= aêáÑíëìÇÖáÑíÉê=

sÉÇ=Éí~ÄäÉêáåÖ=~Ñ=Éí=k~íìêJoÉå=~åä‹Ö=îáä=ÇÉê=áââÉ=î‹êÉ=ÇêáÑíëìÇÖáÑíÉêK=

TKP Õhlkljfph=ibsbqfapsroabofkd=

bå=~ÑëâêáîåáåÖëíáÇ=é™=OM=™ê=ëâ›ååÉë=~í=ëî~êÉ=íáä=ÇÉ=O=~åä‹ÖëíóéÉêë=äÉîÉíáÇI=
áåÇÉå=ÇÉê=ëâ~ä=ìÇëâáÑíÉë=ÑáäíÉêã~íÉêá~äÉK=
=
aÉå=™êäáÖÉ=ÄêìííçóÇÉäëÉ=îÉÇ=Éå=Ñáå~åëáÉêáåÖ=é™=OM=™ê=çÖ=ÇÉå=~âíìÉääÉ=
ã~êâÉÇëêÉåíÉ=ÄäáîÉê=Å~K=VIR=B=~Ñ=~åä‹ÖëìÇÖáÑíÉå=á=óÇÉäëÉ=éêK=™êK=
=
bí=ÄáçäçÖáëâ=ë~åÇÑáäíÉê=ãÉÇ=ÑçëÑçêÑ‹äÇåáåÖëìÇëíóê=~åÇê~ÖÉê=Éå=
~åä‹ÖëáåîÉëíÉêáåÖ=é™=Å~K=QRKMMM=âêK=áåâäK=ãçãëK=cáå~åëáÉêÉí=çîÉê=OM=™ê=ÄäáîÉê=
ÇÉå=™êäáÖÉ=óÇÉäëÉ=Å~K=QKOTR=âêK=áåâäK=ãçãëK=eÉêíáä=ëâ~ä=ä‹ÖÖÉë=Éå=
ÇêáÑíëçãâçëíåáåÖ=íáä=Éä=çÖ=Ñ‹äÇåáåÖëãáÇÇÉä=é™=Å~K=RMM=âêK=áåâäK=ãçãë=ë~ãí=
îÉÇäáÖÉÜçäÇÉäëÉëçãâçëíåáåÖÉê=îÉÇê›êÉåÇÉ=äìÑíÄä‹ëÉê=çÖ=ÇçëÉêáåÖëéìãéÉ=é™=
ë~ããÉ=ÄÉä›ÄI=ÜîçêãÉÇ=ÇÉ=™êäáÖÉ=ÖÉååÉãëåáíëçãâçëíåáåÖÉê=~åÇê~ÖÉê=Å~K=
RKPMM=âêK=áåâäK=ãçãëK=
=
bí=k~íìêJoÉå=~åä‹Ö=~åÇê~ÖÉê=Éå=~åä‹ÖëáåîÉëíÉêáåÖ=é™=Å~K=SNKMMM=âêK=áåâäK=
ãçãëK=cáå~åëáÉêÉí=çîÉê=OM=™ê=ÄäáîÉê=ÇÉå=™êäáÖÉ=óÇÉäëÉ=Å~K=RKUMM=âêK=áåâäK=ãçãëK=
ÜîáäâÉí=ëî~êÉê=íáä=ÇÉ=™êäáÖÉ=ÖÉååÉãëåáíëçãâçëíåáåÖÉêI=Ç~=~åä‹ÖÖÉí=áââÉ=Ü~ê=
ÇêáÑíëìÇÖáÑíÉêK=
=
aÉ=™êäáÖÉ=ÖÉååÉãëåáíëìÇÖáÑíÉê=Éê=ãÉÇ=ÇÉ=î~äÖíÉ=ÑçêìÇë‹íåáåÖÉê=~Ñ=ë~ããÉ=
ëí›êêÉäëÉëçêÇÉå=Ñçê=ÇÉ=O=êÉåëÉãÉíçÇÉêK=
=
bí=íê~ÇáíáçåÉäí=ÄáçäçÖáëâ=ë~åÇÑáäíÉê=ìÇÉå=ÑçëÑçêÑ‹äÇåáåÖëìÇëíóê=íáä=êÉåëÉâä~ëëÉ=
pl=âçëíÉê=á=~åä‹ÖëáåîÉëíÉêáåÖ=Å~K=POKMMM=âêK=áåâäK=ãçãëK=cáå~åëáÉêÉí=çîÉê=OM=
™ê=ÄäáîÉê=ÇÉå=™êäáÖÉ=óÇÉäëÉ=Å~K=PKMMM=âêK=áåâäK=ãçãëK=jÉêéêáëÉå=Ñçê=
ÑçëÑçêêÉåëåáåÖÉå=ÄäáîÉê=ÇÉêãÉÇ=Å~K=OKPMM=âêK=áåâäK=ãçãë=éêK=™ê=ãÉÇ=ÇÉ=î~äÖíÉ=
ÑçêìÇë‹íåáåÖÉêK=
=
f=~ääÉ=Ñ›êå‹îåíÉ=~åä‹ÖëáåîÉëíÉêáåÖÉê=Éê=ÇÉê=áââÉ=ãÉÇí~ÖÉí=çãâçëíåáåÖÉê=íáä=
Éí~ÄäÉêáåÖ=~Ñ=åó=ÄìåÇÑ‹äÇåáåÖëí~åâK=aÉååÉ=áåîÉëíÉêáåÖ=îáä=~åÇê~ÖÉ=Å~K=NPKMMM=
âêK=áåâäK=ãçãë=îÉÇ=ÄÉÖÖÉ=êÉåëÉãÉíçÇÉêK=rÇÖáÑí=íáä=éìãéÉÄê›åÇ=ãÉÇ=éìãéÉ=
Éê=áåÇêÉÖåÉí=á=~åä‹ÖëìÇÖáÑíÉå=Ñçê=ÄÉÖÖÉ=êÉåëÉãÉíçÇÉêI=Ç~=ÇÉå=~åëÉë=ëçã=Éå=
áåíÉÖêÉêÉí=ÇÉä=~Ñ=ÇÉå=äçâ~äÉ=ëéáäÇÉî~åÇëêÉåëåáåÖK=
=
pçã=~åÖáîÉí=ëâ›ååÉë=ÑáäíÉêã~íÉêá~äÉí=îÉÇ=ÄÉÖÖÉ=~åä‹ÖëíóéÉê=~í=Ü~îÉ=Éå=äÉîÉíáÇ=
é™=OM=™êI=áåÇÉå=ÇÉí=ëâ~ä=ìÇëâáÑíÉëK=sÉÇ=ìÇëâáÑíåáåÖ=Éê=~åä‹ÖëáåîÉëíÉêáåÖÉå=
ëâ›ååÉí=~í=î‹êÉ=~Ñ=ë~ããÉ=ëí›êêÉäëÉëçêÇÉåI=ëçã=îÉÇ=ÇÉå=çéêáåÇÉäáÖÉ=Éí~ÄäÉêáåÖ=
~Ñ=ÑáäíÉêÉíK=



=
QU=

U= oÉÑÉêÉåÅÉê=

sÉàäÉÇåáåÖ=Ñê~=jáäà›ëíóêÉäëÉå=åêK=PK=NVVVI=_áçäçÖáëâÉ=ë~åÇÑáäíêÉ=çé=íáä=PM=mb=
=
péáäÇÉî~åÇëÑçêëâåáåÖ=Ñê~=jáäà›ëíóêÉäëÉåI=_áçäçÖáëâÉ=ë~åÇÑáäíêÉI=ê~ééçêí=åêK=OVI=
NVVOI=^åÇÉêë=ióåÖÖ~~êÇJgÉåëÉåI=g~ååÉ=káÉäëÉåI=s~åÇâî~äáíÉíëáåëíáíìííÉí=^qsI=
^êåÉ=_Éêåí=e~ëäáåÖI=`ltfÅçåëìäí=^p=
=
^êÄÉàÇëê~ééçêí= Ñê~= jáäà›ëíóêÉäëÉåI= åêK= QNLNVVOI= cçëÑçêÑàÉêåÉäëÉ= îÉÇ=
ÉåâÉäíÉàÉåÇçããÉI= h~êä= oáÅÜ~êÇ= g›êÖÉåëÉåI= läÉ=a~äëÖ~~êÇ= çÖ= räêáâ= pÅÜ~ÅâI=
`ltfÅçåëìäíI=o™ÇÖáîÉåÇÉ=fåÖÉåá›êÉê=^Lp=
=
e™åÇÄçÖ=á=ÇêáÑí=~Ñ=êÉåëÉ~åä‹Ö=Ó=aÉå=âçããìå~äÉ=e›àëâçäÉ=Ó=fp_k=UTJTPNSJ
TUQJP=
=
p›óäÉÑçêë›Ö=ãÉÇ=ÑáäíÉêã~íÉêá~äÉí=cáäíê~äáíÉ=mI=gçêÇÑçêëâ=Ó=pÉåíÉê=Ñçê=àçêÇÑ~ÖäáÖ=
ãáäà›ÑçêëâåáåÖI=o~ééçêí=PLOMMM=EiìââÉí=ê~ééçêíF=
=
cçêë›â=ãÉÇ=iÉÅ~=NVVUI=éêçàÉâí=cáäíê~äáíÉI=amOKNW=sÉâëíÑçêë›â=ãÉÇ=iÉÅ~=Ñê~=
qîÉíÉêI=ÑçëÑçêÄáåÇáåÖëÉîåÉ=ã™äí=ãÉÇ=êáëäÉÑçêë›Ö=çÖ=ÉäÉâíêçåãáâêçëâçéáëâÉ=
ìåÇÉêë›âÉäëÉêI=fåëíáíìí=Ñçê=àçêÇJ=çÖ=î~ååÑ~ÖI=kçêÖÉë=i~åÇÄêìâëÜ›ÖëâçäÉK=
o~ééçêí=OLVV=EäK=åêK=TQF=
=
s~åÇÑçêëóåáåÖëëí~íáëíáâ=OMMM=Ó=a~åëâÉ=s~åÇî‹êâÉêë=cçêÉåáåÖ=



=
QV=

V= _áä~Ö==

_áä~Ö=N= _áçäçÖáëâ=ë~åÇÑáäíÉê=ãÉÇ=éìãéÉëóëíÉã=Ó=~å~äóëÉêÉëìäí~íÉê=
=
_áä~Ö=O= _áçäçÖáëâ=ë~åÇÑáäíÉê=ãÉÇ=Öê~îáí~íáçå=Ó=~å~äóëÉêÉëìäí~íÉê=
=

_áä~Ö=P= k~íìêJoÉå=~åä‹Ö=Ó=~å~äóëÉêÉëìäí~íÉê=
=
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RM=

= _fi^d=N=
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_fi^d=N=J=kvq=_flildfph=p^kacfiqbo=jba=mrjmbpvpqbj=Ó=^k^ivpbobpriq^qbo=
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=



=

RN=

kvq=_flildfph=p^kacfiqbo^kiÃd=jba=mrjmbpvpqbj=

^å~äóëÉêÉëìäí~íÉê= = = = = = = = = = = = pâÉã~=N=~Ñ=Q

qáÇëéìåâí=EÇÇKããK™êFW= OMKMVKMM= OTKMVKMM= MRKNMKMM= NOKNMKMM= NSKNMKMM= OSKNMKMM= PNKNMKMM= MUKNNKMM= NQKNNKMM= OMKNNKMM=

rÇí~ÖåáåÖëëíÉÇW= == rÇ= rÇ= rÇ= rÇ= rÇ= rÇ= fåÇ= rÇ= rÇ= rÇ= rÇ=

m~ê~ãÉíÉêW= båÜÉÇW= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÄÑíK= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê=

s~åÇíÉãéI=ëí~êí= `= NP= NQ= NP= NN= NO= NN= = = NP= U= NM=

s~åÇíÉãéI=ëäìí= `= NP= NQ= NO= NN= NO= NM= NP= NN= NP= U= V=

éeI=ëí~êí== J= TIR= SIU= T= TIP= TIR= TIO= = = TIR= TIQ= TIS=

éeI=ëäìí== J= TIQ= T= TIO= TIN= TIS= TIP= TIP= T= TIP= TIS= TIQ=

éeI=ä~Äçê~íçêáìã= J= TIT= = = TIP= = = TIV= TIR= = = TIT=

_fRI=ãçÇ== ãÖLä= Q= = = Q= = = ST= N= = = N=

`laI=íçí== ãÖLä= = = = = = = NSM= = = = =

`laI=ãçÇ== ãÖLä= RQ= = = PO= = = = OP= = = NO=

mÜçëéÜçêI=íçí=J=m= ãÖLä= MINU= MINU= MINQ= MIRT= NIN= NIO= OIV= MISU= MITS= MIRR= MIRS=

lêíÜç=J=mI=ÑáäíK= ãÖLä= MIMPT= MIMSU= MIMOU= MIQR= N= NIO= O= MISR= MISR= MIR= MIRR=

qçí=J=k== ãÖLä= OQ= = = PU= = = NT= NP= = = PP=

^ããçåáìãJk= ãÖLä= = = = = = = = = = = =

káíê~íJkI=ÑáäíK= ãÖLä= = = = = = = = = = = =

pp== ãÖLä= OO= OM= OQ= NR= QIU= NN= SO= VIS= TIR= P= P=

^äâ~äáåáíÉí== ããçäLä= PIO= = = = = = OIP= NIS= = = O=

^äìãáåáìã= ãÖLä= = = = = = = = = = = =

pä~ãí›êëíçÑ= ãÖLâÖ=qp= = = = = = = = = = == ==

pä~ã=íçí=J=m= ãÖLâÖ=ss= = = = = = = = = = == ==

kçíÉW=ÄÑíK=Z=ÄìåÇÑ‹äÇåáåÖëí~åâ=
=

=
kvq=_flildfph=p^kacfiqbo^kiÃd=jba=mrjmbpvpqbj=

^å~äóëÉêÉëìäí~íÉê= = = = = = = = = pâÉã~=O=~Ñ=Q

qáÇëéìåâí=EÇÇKããK™êFW= MQKMNKMN= MVKMNKMN= OQKMNKMN= MUKMOKMN= ONKMOKMN= MTKMPKMN= OOKMPKMN= MOKMQKMN= NUKMQKMN=

rÇí~ÖåáåÖëëíÉÇW= == fåÇ= fåÇ= fåÇ= fåÇ= rÇ= rÇ= rÇ= fåÇ= rÇ= rÇ=

m~ê~ãÉíÉêW= båÜÉÇW= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê=

s~åÇíÉãéI=ëí~êí= `= VIR= V= SIR= TIP= QIU= Q= Q= VIT= SIN= RIP=

s~åÇíÉãéI=ëäìí= `= V= U= SIQ= T= QIR= Q= QIN= TIT= R= RIT=

éeI=ëí~êí== J= TIO= TIS= TIQ= TIR= TIT= = UIN= TIT= TIS= TIU=

éeI=ëäìí== J= TIS= TIR= TIO= TIV= TIV= TIN= U= TIV= TIV= TIU=

éeI=ä~Äçê~íçêáìã= J= = = TIP= TIS= TIR= TIR= TIR= TIR= TIQ= TIQ=

_fRI=ãçÇ== ãÖLä= = = = = N= = = QN= O= =

`laI=íçí== ãÖLä= = = = = = = = = = =

`laI=ãçÇ== ãÖLä= = = = = NR= = = VR= NP= =

mÜçëéÜçêI=íçí=J=m= ãÖLä= NIN= MIT= NIN= MIRP= MINR= MINV= MINT= NIN= MINQ= MINV=

lêíÜç=J=mI=ÑáäíK= ãÖLä= MIMOP= MIMNR= MIMQR= MIMNQ= MINQ= MINR= MINQ= MIMQS= MINN= MINS=

qçí=J=k== ãÖLä= = = = = OO= = = PN= OQ= =

^ããçåáìãJk= ãÖLä= = = = = = = = = = =

káíê~íJkI=ÑáäíK= ãÖLä= = = = = = = = = = =

pp== ãÖLä= PU= OS= ON= OT= RIO= P= QIQ= ON= QIR= P=

^äâ~äáåáíÉí== ããçäLä= = = = = NIR= = = OIR= NIV= =

^äìãáåáìã= ãÖLä= = = = = MINT= = = MINT= MIOQ= =

pä~ãí›êëíçÑ= ãÖLâÖ=qp= = = = = = = = OTRMM= = =

pä~ã=íçí=J=m= ãÖLâÖ=ss= = = = = = = = OOMMM= = =

=
=

=



=

RO=

kvq=_flildfph=p^kacfiqbo^kiÃd=jba=mrjmbpvpqbj=

^å~äóëÉêÉëìäí~íÉê= = = = = = pâÉã~=P=~Ñ=Q

qáÇëéìåâí=EÇÇKããK™êFW= MOKMRKMN= NRKMRKMN= OUKMRKMN= NQKMSKMN= OSKMSKMN= NMKMTKMN= ORKMTKMN=

rÇí~ÖåáåÖëëíÉÇW== rÇ= rÇ= rÇ= rÇ= rÇ= rÇ= fåÇ= rÇ=

m~ê~ãÉíÉêW= båÜÉÇW= ÄÑíK= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÄÑíK= ÑáäíÉê=

s~åÇíÉãéI=ëí~êí= ç`= TIR= NMIS= NN= NN= NO= NRIR= NUIR= NR=

s~åÇíÉãéI=ëäìí= ç`= TIR= NMIO= NN= NNIS= NOIR= NRIO= NU= NR=

éeI=ëí~êí== J= TIV= TIS= TIT= TIQ= TIO= TIQ= TIT= TIR=

éeI=ëäìí== J= TIV= TIR= TIU= TIS= TIQ= TIR= TIU= TIT=

éeI=ä~Äçê~íçêáìã= J= TIQ= TIQ= TIO= TIQ= TIQ= TIQ= SIT= TIV=

_fRI=ãçÇ== ãÖLä= = = P= = = = OQM= Q=

`laI=íçí== ãÖLä= = = = = = = RQM= =

`laI=ãçÇ== ãÖLä= = = NO= = = = = OS=

mÜçëéÜçêI=íçí=Ó=m= ãÖLä= MIOO= MIOT= MIPN= MINS= MINU= MIOP= NM= MIUR=

lêíÜç=J=mI=ÑáäíK= ãÖLä= MINU= MINS= MIOO= MINP= MINP= MINT= U= MINU=

qçí=J=k== ãÖLä= = = SM= = = = TR= TIV=

^ããçåáìãJk= ãÖLä= = = = = = = = =

káíê~íJkI=ÑáäíK= ãÖLä= = = = = = = = =

pp== ãÖLä= P= P= NM= P= P= P= ORM= QIN=

^äâ~äáåáíÉí== ããçäLä= = = MIVV= = = = PIS= PIQ=

^äìãáåáìã= ãÖLä= = = MIN= = = = = MINO=

pä~ãí›êëíçÑ= ãÖLâÖ=qp= = = = = = = = =

pä~ã=íçí=Ó=m= ãÖLâÖ=ss= = = = = = = = =

kçíÉW=ÄÑíK=Z=ÄìåÇÑ‹äÇåáåÖëí~åâ=
=

=
kvq=_flildfph=p^kacfiqbo^kiÃd=jba=mrjmbpvpqbj=

^å~äóëÉêÉëìäí~íÉê= = = = = = = = pâÉã~=Q=~Ñ=Q

qáÇëéìåâí=EÇÇKããK™êFW= NSKMUKMN= OTKMUKMN= MRKMVKMN= = = = =

rÇí~ÖåáåÖëëíÉÇW== fåÇ= rÇ= fåÇ= rÇ= fåÇ= rÇ= = = = =

m~ê~ãÉíÉêW= båÜÉÇW= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= = = = =

s~åÇíÉãéI=ëí~êí= ç`= NUIV= NUIV= NQIT= NPIO= NS= NR= = = = =

s~åÇíÉãéI=ëäìí= ç`= NUIO= NUIO= NSIV= NSIN= NS= NR= = = = =

éeI=ëí~êí== J= TIR= TIR= SIV= SIV= TIR= T= = = = =

éeI=ëäìí== J= TIS= TIS= TIN= TIP= TIS= TIN= = = = =

éeI=ä~Äçê~íçêáìã= J= TIS= TIU= TIP= TIS= TIS= TIS= = = = =

_fRI=ãçÇ== ãÖLä= PP= = NUM= = NNM= O= = = = =

`laI=íçí== ãÖLä= = = PSM= = OPM= = = = = =

`laI=ãçÇ== ãÖLä= UR= = = = = NM= = = = =

mÜçëéÜçêI=íçí=Ó=m= ãÖLä= NIU= MIMV= QIS= MIOO= SIP= MIOQ= = = = =

lêíÜç=J=mI=ÑáäíK= ãÖLä= MIR= MIMS= MIMVU= MINN= QIM= MINR= = = = =

qçí=J=k== ãÖLä= PP= = RO= = SM= RR= = = = =

^ããçåáìãJk= ãÖLä= OP= = QM= MIOO= RO= MIMP= = = = =

káíê~íJkI=ÑáäíK= ãÖLä= MIO= ON= MIO= PP= MIRT= RR= = = = =

pp== ãÖLä= PM= P= NOM= TIN= QV= QIQ= = = = =

^äâ~äáåáíÉí== ããçäLä= PIP= = PIU= = S= OIV= = = = =

^äìãáåáìã= ãÖLä= = = = = = = = = = =

pä~ãí›êëíçÑ= ãÖLâÖ=qp= = = = = = = = = = =

pä~ã=íçí=J=m= ãÖLâÖ=ss= = = = = =
=

= = = =

=
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RP=

= _fi^d=O=

=
=
=
=
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=

_fi^d=O=J=Ãiaob=_flildfph=p^kacfiqbo=jba=do^sfq^qflk=Ó=^k^ivpbobpriq^qbo=

=



=

RQ=

Ãiaob=_flildfph=p^kacfiqbo^kiÃd=jba=do^sfq^qflk=

^å~äóëÉêÉëìäí~íÉê= = = = = = = = = pâÉã~=N=~Ñ=O

qáÇëéìåâí=EÇÇKããK™êFW= NUKMVKMM= MRKNMKMM= NTKNMKMM= PMKNMKMM= NSKNNKMM= PMKNNKMM= NQKNOKMM= MPKMNKMN= MUKMNKMN= MSKMOKMN=

rÇí~ÖåáåÖëëíÉÇW= rÇ= rÇ= rÇ= rÇ= rÇ= rÇ= rÇ= rÇ= rÇ= rÇ=

m~ê~ãÉíÉêW= båÜÉÇW= ÄÑíK= ÄÑíK= ÄÑíK= ÄÑíK= ÄÑíK= ÄÑíK= ÄÑíK= ÄÑíK= ÄÑíK= ÄÑíK=

s~åÇíÉãéI=ëí~êí= ç`= NOIU= NP= NO= NM= VIR= V= U= S= R= QIU=

s~åÇíÉãéI=ëäìí= ç`= NOIR= NO= NO= NM= VIR= V= U= S= R= QIS=

éeI=ëí~êí= J= TIRO= TIP= TIT= TIQ= TIO= TIQ= TIQ= TIT= U= TIV=

éeI=ëäìí= J= TISS= TIQ= TIT= TIR= TIT= TIT= TIS= UIO= UIP= UIN=

éeI=ä~Äçê~íçêáìã= J= TIU= TIU= TIU= TIV= TIU= TIU= TIT= U= TIQ= U=

_fRI=ãçÇ= ãÖLä= PR= = = RU= = = = = = NNM=

`laI=íçí== ãÖLä= = = = = = = = = = ORM=

`laI=ãçÇ= ãÖLä= NRM= = = NSM= = = = = = =

qçí=J=m= ãÖLä= QIU= NM= VIS= SIO= RIR= RIO= QIS= QIP= VIS= UIR=

lêíÜç=J=m= ãÖLä= OIV= RIQ= QIS= NIQ= NIQ= MIUV= MISR= MITR= PIS= PIQ=

qçí=J=k= ãÖLä= UP= = = QM= = = = = SS= TN=

pp= ãÖLä= TQ= NSM= NTM= NQM= NOM= NPM= NOM= VS= NUM= NSM=

^äâ~äáåáíÉí= ããçäLä= VIN= = = SIQ= = = = = = VIQ=

^äìãáåáìã= ãÖLä= = = = = = = = = = T=

pä~ãí›êëíçÑ= ãÖLâÖ=qp= = = = = = = = = = =

pä~ã=íçí=J=m= ãÖLâÖ=ss= = = = = = = = = = =

kçíÉW=ÄÑíK=Z=ÄìåÇÑ‹äÇåáåÖëí~åâ= = = = = =
=

=
Ãiaob=_flildfph=p^kacfiqbo^kiÃd=jba=do^sfq^qflk=

^å~äóëÉêÉëìäí~íÉê= = = = = = = = = pâÉã~=O=~Ñ=O

qáÇëéìåâí=EÇÇKããK™êFW= MUKMPKMN= MQKMQKMN= MNKMRKMN= OVKMRKMN= OSKMSKMN= OSKMTKMN= OPKMUKMN= == == ==

rÇí~ÖåáåÖëëíÉÇW== rÇ= rÇ= rÇ= rÇ= rÇ= rÇ= rÇ= == == ==

m~ê~ãÉíÉêW= båÜÉÇW= ÄÑíK= ÄÑíK= ÄÑíK= ÄÑíK= ÄÑíK= ÄÑíK= ÄÑíK= == == ==

s~åÇíÉãéI=ëí~êí= ç`= Q= RIR= T= NN= NOIR= NPIR= = == == ==

s~åÇíÉãéI=ëäìí= ç`= Q= RIR= T= NN= NP= NPIR= = == == ==

éeI=ëí~êí= J= = U= TIS= T= T= TIO= = == == ==

éeI=ëäìí= J= = U= TIT= TIS= TIO= SIT= = == == ==

éeI=ä~Äçê~íçêáìã= J= TIU= TIU= TIR= TIT= TIR= TIO= = == == ==

_fRI=ãçÇ= ãÖLä= NOM= NQM= = = = NRM= = == == ==

`laI=íçí== ãÖLä= PNM= ORM= = = = OVM= = == == ==

`laI=ãçÇ= ãÖLä= = = = = = = = == == ==

qçí=J=m= ãÖLä= V= NM= PIP= UIO= PM= OIP= = == == ==

lêíÜç=J=m= ãÖLä= OIU= QIP= MION= N= NIR= MITR= = == == ==

qçí=J=k= ãÖLä= UU= TN= UQ= NMM= NNM= UO= = == == ==

pp= ãÖLä= NRM= NPM= VP= POM= TTM= QS= = == == ==

^äâ~äáåáíÉí= ããçäLä= NN= VIQ= = = = VIO= = == == ==

^äìãáåáìã= ãÖLä= SIS= S= = = = OIQ= = == == ==

pä~ãí›êëíçÑ= ãÖLâÖ=qp= = QQMMM= = = = = PSMMM= == == ==

pä~ã=íçí=J=m= ãÖLâÖ=ss= = NSMMM= = = = = PSRMM= == == ==

=kçíÉW=ÄÑíK=Z=ÄìåÇÑ‹äÇåáåÖëí~åâ== == == == == == == == == ==

=
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_fi^d=P=Ó=k^qro=obk

=^kiÃd=Ó=^k^ivpbobpriq^qbo=



=

RS=

k^qroJobk=^kiÃd=
^å~äóëÉêÉëìäí~íÉê= = = = = = = = = = = = = pâÉã~=N=~Ñ=Q

qáÇëéìåâí=EÇÇKããK™êFW= NVKMVKMM= OSKMVKMM= MQKNMKMM= NMKNMKMM= NVKNMKMM= OPKNMKMM= MOKNNKMM=

rÇí~ÖåáåÖëëíÉÇW== fåÇ= rÇ= rÇ= rÇ= fåÇ= rÇ= fåÇ= rÇ= fåÇ= rÇ= fåÇ= rÇ=

m~ê~ãÉíÉêW= båÜÉÇW= ÄÑíK= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê=

s~åÇíÉãéI=ëí~êí= ç`= = = NN= NS= = = = NR= = = NPIR= NN=

s~åÇíÉãéI=ëäìí= ç`= = NP= NN= NR= = NQ= = NQ= = NQ= NP= NNIT=

éeI=ëí~êí== J= = = = = = = TIN= = = = SIR= NOIQ=

éeI=ëäìí== J= TIT= = = = TIP= = SIV= = SIT= = SIQ= NOIQ=

éeI=ä~Äçê~íçêáìã= J= TIV= NO= NO= = = NP= = = = = SIV= NP=

_fRI=ãçÇ== ãÖLä= SOM= NQ= = = = NM= = = = = SMM= NO=

`laI=íçí== ãÖLä= NVMM= = = = = = = = = = VTM= =

`laI=ãçÇ== ãÖLä= = NV= = = = OR= = = = = == OV=

mÜçëéÜçêI=íçí=J=m= ãÖLä= PN= NS= NIR= MIMTU= = MIMPV= = MIMUN= = MIMQ= OP= MINP=

lêíÜç=J=mI=ÑáäíK= ãÖLä= ON= MIMMO= MIMMR= MIMMO= = MIMMP= = MIMMR= = MIMMR= OP= MIMMP=

qçí=J=k== ãÖLä= NPM= PM= = = = OS= = = = = ST= QR=

^ããçåáìãJk= ãÖLä= = = = = = = = = = = == =

káíê~íJkI=ÑáäíK= ãÖLä= = = = = = = = = = = == =

pp== ãÖLä= UNM= NRM= RMM= PS= = NV= = RS= == RP= SN= ONM=

^äâ~äáåáíÉí== ããçäLä= NN= QM= QV= = = = = == == == NO= QU=

^äìãáåáìã= ãÖLä= = = = = = = = == == == == =

pä~ãí›êëíçÑ= ãÖLâÖ=qp= = = = = = = = == == == == =

pä~ã=íçí=J=m= ãÖLâÖ=ss= = = = = = = = = = = = =

kçíÉW=ÄÑíK=Z=ÄìåÇÑ‹äÇåáåÖëí~åâ= = = = = = = = = = = = = =
=

=
k^qroJobk=^kiÃd=

^å~äóëÉêÉëìäí~íÉê= = = = = = = = = = = = = = pâÉã~=O=~Ñ=Q=

qáÇëéìåâí=EÇÇKããK™êFW= MVKNNKMM= NQKNNKMM= OOKNNKMM= PMKNNKMM= MRKNOKMM= NQKNOKMM= NUKNOKMM= MOKMNKMN=

rÇí~ÖåáåÖëëíÉÇW== fåÇ= rÇ= rÇ= fåÇ= rÇ= fåÇ= rÇ= fåÇ= rÇ= fåÇ= rÇ= fåÇ= rÇ= fåÇ= rÇ=

m~ê~ãÉíÉêW= båÜÉÇW= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê=

s~åÇíÉãéI=ëí~êí= ç`= = NP= NO= NO= VIR= NP= NM= = V= NN= NM= NNIR= U= V= U=

s~åÇíÉãéI=ëäìí= ç`= = NP= NM= NOIR= VIR= NO= V= = NM= NN= VIR= NN= U= V= UIR=

éeI=ëí~êí== J= T= = NOIR= T= NOIS= T= NOIR= TIQ= NOIQ= TIR= NOIR= TIO= NOIT= TIS= NNIU=

éeI=ëäìí== J= T= = NOIP= TIN= NOIS= TIN= NOIS= TIR= NOIR= U= NOIQ= TIO= NOIT= TIT= NOIO=

éeI=ä~Äçê~íçêáìã= J= = = = = NP= = = = = TIS= NP= = = = =

_fRI=ãçÇ== ãÖLä= = = = = NN= = = = = PQM= NN= = = = =

`laI=íçí== ãÖLä= = = = = = = = = = SOM= = = = = =

`laI=ãçÇ== ãÖLä= = = = = OO= = = = = = OP= = = = =

mÜçëéÜçêI=íçí=J=m= ãÖLä= = MINN= MIMQU= = MIMPP= = MINP= = MIMU= NR= MIMVN= = MIMTP= = MIMPP=

lêíÜç=J=mI=ÑáäíK= ãÖLä= = MIMMQ= MIMMR= = MIMMR= = MIMMP= = MIMMP= NM= MIMMP= = MIMMQ= = MIMMP=

qçí=J=k== ãÖLä= = = = = PO= = = = = RS= OR= = = = =

^ããçåáìãJk= ãÖLä= = = = = = = = = = RV= NS= = = = =

káíê~íJkI=ÑáäíK= ãÖLä= = = = = = = = = = = = = = = =

pp== ãÖLä= = SS= PP= = PM= = TQ= = TV= RU= SQ= = OP= = VT=

^äâ~äáåáíÉí== ããçäLä= = QS= QS= = QS= = QS= = QQ= NO= QP= = QQ= = QN=

^äìãáåáìã= ãÖLä= = = = = = = = = = = = = = = =

pä~ãí›êëíçÑ= ãÖLâÖ=qp= = = = = = = = = = = = = = = =

pä~ã=íçí=J=m= ãÖLâÖ=ss= = = = = = = = = = = = = = = =

= = = = = = = = = = = = = = = =
=

=

k^qroJobk=^kiÃd=

^å~äóëÉêÉëìäí~íÉê= = = = = = = = = = = = = = pâÉã~=P=~Ñ=Q



=

RT=

qáÇëéìåâí=EÇÇKããK™êFW= MUKMNKMN= OOKMNKMN= MSKMOKMN= NVKMOKMN= MSKMPKMN= MOKMQKMN= NTKMQKMN= MOKMRKMN=

rÇí~ÖåáåÖëëíÉÇW= == fåÇ= rÇ= fåÇ= rÇ= fåÇ= rÇ= fåÇ= rÇ= rÇ= fåÇ= rÇ= fåÇ= rÇ= fåÇ= rÇ=

m~ê~ãÉíÉêW= båÜÉÇW= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê=

s~åÇíÉãéI=ëí~êí= ç`= R= S= UIR= RIN= UIR= QIT= TIP= QIR= P= UIR= RIR= UIT= RIS= NMIR= UIQ=

s~åÇíÉãéI=ëäìí= ç`= R= S= V= SIQ= UIP= QIV= = QIS= PIT= UIR= RIR= UIR= S= NMIP= TIV=

éeI=ëí~êí== J= TIU= NOIR= TIR= NOIT= TIR= NOIV= TIR= NPIN= NP= TIP= NOIS= TIV= NPIN= TIU= NP=

éeI=ëäìí== J= TIU= NOIR= TIR= NOIS= TIS= NPIN= = NPIP= NPIN= TIQ= NOIV= TIV= NPIN= TIU= NP=

éeI=ä~Äçê~íçêáìã= J= = = = NO= = NP= = NP= NP= = NO= TIT= NP= = NP=

_fRI=ãçÇ== ãÖLä= = = = = = = = V= NS= = = PTM= RN= = =

`laI=íçí== ãÖLä= = = = = = = = = = = = SVM= = = =

`laI=ãçÇ== ãÖLä= = = = = = = = OP= PS= = = = US= = =

mÜçëéÜçêI=íçí=J=m= ãÖLä= = MIMQU= = MINO= = MIMQP= = MIMN= MIMSQ= = MIMOV= OP= MIMNU= = MIMQ=

lêíÜç=J=mI=ÑáäíK= ãÖLä= = MIMMQ= = MIMMQ= = MIMMS= = MIMMR= MIMMQ= = MIMMR= OM= MIMMP= = MIMMR=

qçí=J=k== ãÖLä= = = = = = = = QS= RN= = = PV= TN= = =

^ããçåáìãJk= ãÖLä= = = = = = = = = PQ= = = = QS= == ==

káíê~íJkI=ÑáäíK= ãÖLä= = = = = = = = = SIP= = = = SIS= == ==

pp== ãÖLä= = NTM= = ONM= = QM= = RIS= SR= = P= QS= PIU= = RIN=

^äâ~äáåáíÉí== ããçäLä= = QM= = QP= = QQ= = QQ= QQ= = QQ= NQ= QS= = QS=

^äìãáåáìã= ãÖLä= = = = = = = = = = = = = = = =

pä~ãí›êëíçÑ= ãÖLâÖ=qp= = = = = = = = = = = = = = = =

pä~ã=íçí=J=m= ãÖLâÖ=ss= = = = = = = = = = = = = = = =

= = = = = = = = = = = = = = = =
=

=
k^qroJobk=^kiÃd=

^å~äóëÉêÉëìäí~íÉê= = = = = = = = = = = = = = pâÉã~=Q=~Ñ=Q

qáÇëéìåâí=EÇÇKããK™êFW= NTKMRKMN= OUKMRKMN= NPKMSKMN= OSKMSKMN= NOKMTKMN= OOKMUKMN= MRKMVKMN= OSKMVKMN=

rÇí~ÖåáåÖëëíÉÇW= == fåÇ= rÇ= fåÇ= rÇ= fåÇ= rÇ= fåÇ= rÇ= fåÇ= rÇ= fåÇ= rÇ= fåÇ= rÇ= fåÇ= rÇ=

m~ê~ãÉíÉêW= båÜÉÇW= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê= ÑáäíÉê=

s~åÇíÉãéI=ëí~êí= ç`= NP= NM= NPIN= NP= NOIT= NOIT= NP= NO= NSIP= NRIT= NQ= NTIR= NRIR= NRIR= NOIN= NPIP=

s~åÇíÉãéI=ëäìí= ç`= NP= NM= NOIT= NNIQ= NPIN= NOIO= NP= NP= NSIN= NQIV= NS= NRIR= NR= NRIR= NQIU= NPIU=

éeI=ëí~êí== J= TIO= NOIU= TIP= NOIV= TIN= NP= TIP= NNIU= TIP= NOIV= TIR= NNIR= TIQ= NOIP= TIO= NOIU=

éeI=ëäìí== J= TIQ= NOIP= TIO= NOIV= T= NP= TIQ= NOIN= TIN= NOIU= TIT= NOIP= TIQ= NOIP= TIQ= NOIU=

éeI=ä~Äçê~íçêáìã= J= = NP= = NP= = NO= = NO= = NO= = NO= TIS= NO= = NO=

_fRI=ãçÇ== ãÖLä= = = = QM= = = = = = = = = QPM= = = OQ=

`laI=íçí== ãÖLä= = = = NTM= = = = = = = = = TQM= = = =

`laI=ãçÇ== ãÖLä= = = = = = = = = = = = = = = = RS=

mÜçëéÜçêI=íçí=J=m= ãÖLä= = MIMPN= = MIMOP= = MIMRP= = MIMOQ= = MIMPS= = MIMSN= PM= MIMPT= = MIMUV=

lêíÜç=J=mI=ÑáäíK= ãÖLä= = MIMMQ= = MIMMU= = MIMMP= = MIMMR= = MIMMP= = MIMNP= OQ= MIMMQ= = MIMMS=

qçí=J=k== ãÖLä= = = = UN= = = = = = = = = NNM= QS= = NS=

^ããçåáìãJk= ãÖLä= = = = RV= = = = = = = = = NNM= PT= = UIN=

káíê~íJkI=ÑáäíK= ãÖLä= = = = NO= = = = = = = = = MIOP= OIT= = NIN=

pp== ãÖLä= = QIU= = VIQ= = P= = NP= = NP= = UIN= UR= NV= = OU=

^äâ~äáåáíÉí== ããçäLä= = QR= = QR= = QR= = QP= = QM= = NV= NQ= = = PN=

^äìãáåáìã= ãÖLä= = = = = = = = = = = = = = = = =

pä~ãí›êëíçÑ= ãÖLâÖ=qp= = = = = = = = = = = = = = = = =

pä~ã=íçí=J=m= ãÖLâÖ=ss= = = = = = = = = = = = = = = = =

=




