
=
=
=
=
=
=
=
 
 
 

eçìêë=çÑ=tçêâ====
qÜÉ=åçêã~ä=Üçìêë=çÑ=ïçêâ=Ñçê=Ñìää=íáãÉ=ëí~ÑÑ=~êÉ=PTKR=Üçìêë=éÉê=ïÉÉâK=
=
pí~êíáåÖ= ~åÇ= ÑáåáëÜáåÖ= íáãÉë= ã~ó= ÄÉ= ~ÖêÉÉÇ= ÄÉíïÉÉå= óçì= ~åÇ= óçìê= pÉåáçê=
j~å~ÖÉêI=Äìí=~êÉ=åçêã~ääó=ÄÉíïÉÉå=MUKPM= íç=NTKMM= EáåÅäìÇáåÖ=~=N=Üçìê= äìåÅÜ=
ÄêÉ~âF=jçåÇ~ó=íç=cêáÇ~ó=Ñçê=Ñìää=íáãÉ=ÉãéäçóÉÉëK=

=
^ë=~=é~êíJíáãÉ=ÉãéäçóÉÉ=óçìê=åçêã~ä=çÑÑáÅÉ=Üçìêë=ïáää=ÄÉ=éêçJê~íÉÇ=
=
_ÉÅ~ìëÉ=çÑ=íÜÉ=å~íìêÉ=çÑ=ïçêâ=~í=íÜÉ=cçêìãI=çå=çÅÅ~ëáçåI=~åÇ=Äó=éêáçê=
~êê~åÖÉãÉåíI=óçì=ã~ó=ÄÉ=êÉèìáêÉÇ=íç=ïçêâ=çìíëáÇÉ=åçêã~ä=çÑÑáÅÉ=Üçìêë=
ïáíÜçìí=Éñíê~=é~óãÉåíK==eçïÉîÉêI=ipñ=áë=ëóãé~íÜÉíáÅ=íç=ÑäÉñáÄäÉ=ïçêâáåÖ=
Üçìêë=íÜ~í=ã~ó=ÄÉ=~ÖêÉÉÇ=ïáíÜ=íÜÉ=~ééêçéêá~íÉ=pÉåáçê=j~å~ÖÉêK==
=
få=~ÇÇáíáçåI=~ää=éÉêã~åÉåí=ëí~ÑÑ=~êÉ=ÉåíáíäÉÇ=íç=í~âáåÖ=qáãÉ=çÑÑ=áå=iáÉì=EqlfiF=
ïÜÉå=íÜÉó=~êÉ=åÉÉÇÉÇ=íç=ïçêâ=çîÉê=íÜÉ=êÉèìáêÉÇ=PTKR=Üçìêë=~=ïÉÉâ=íç=
~ííÉåÇ=ãÉÉíáåÖëLïçêâëÜçéë=çê=çíÜÉê=ÉîÉåíëK====
=

eçäáÇ~óëJiÉ~îÉ=båíáíäÉãÉåí=
få=~ÇÇáíáçå=íç=pí~íìíçêó=ÜçäáÇ~óëI=~ää=Ñìää=íáãÉ=ëí~ÑÑ=~êÉ=ÉåíáíäÉÇ=íç=í~âÉ=OR=Ç~óë=
é~áÇ=äÉ~îÉ=~ååì~ääóK==
=
qÜÉ=äÉ~îÉ=óÉ~ê=êìåë=Ñêçã=Nëí=g~åì~êó=íç=PNëí=aÉÅÉãÄÉêK==kç=äÉ~îÉ=Å~å=
åçêã~ääó=ÄÉ=í~âÉå=ÇìêáåÖ=~=éêçÄ~íáçå~êó=éÉêáçÇK==få=íÜÉ=Ñáêëí=äÉ~îÉ=óÉ~êI=äÉ~îÉ=
áë=Å~äÅìä~íÉÇ=çå=~=éêç=ê~í~=Ä~ëáë=áå=~ÅÅçêÇ~åÅÉ=ïáíÜ=íÜÉ=ÅçããÉåÅÉãÉåí=Ç~íÉ=
çÑ=ÉãéäçóãÉåí=ïáíÜ=íÜÉ=cçêìãK==qÜÉêÉ=áë=åç=Å~êêó=Ñçêï~êÇ=ÉåíáíäÉãÉåí=çÑ=
~ååì~ä=äÉ~îÉ=áåíç=íÜÉ=åÉï=äÉ~îÉ=óÉ~êK=
=
lå=íÉêãáå~íáçå=çÑ=ÉãéäçóãÉåí=äÉ~îÉ=áë=êÉÅ~äÅìä~íÉÇ=éêç=ê~í~=Ñçê=íÜÉ=óÉ~ê=~åÇ=
~åó=åÉÅÉëë~êó=ë~ä~êó=~ÇàìëíãÉåíë=ã~ÇÉK=
=
eçäáÇ~óJiÉ~îÉ=kçíáÑáÅ~íáçå=
= =
^ää=êÉèìÉëíë=Ñçê=~ååì~ä=äÉ~îÉ=ãìëí=ÄÉ=~ìíÜçêáëÉÇ=Äó=íÜÉ=~ééêçéêá~íÉ=pÉåáçê=
j~å~ÖÉêK=
=
ipñ=Ü~îÉ=~å=~ååì~ä=äÉ~îÉ=éçäáÅóK=
=

=

   Supported by: 
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Partners:  
 

 
 

  
 

 
 

 
 

 

 
 

 
 

 

 içåÇçå=pìëí~áå~Äáäáíó=bñÅÜ~åÖÉ=bãéäçóãÉåí=mçäáÅó



=páÅâåÉëë=~åÇ=páÅâ=m~ó= =
få=íÜÉ=ÉîÉåí=çÑ=~ÄëÉåÅÉ=ÇìÉ=íç=ëáÅâåÉëë=çê=áåàìêóI=óçì=ãìëí=áåÑçêã=íÜÉ=~ééêçéêá~íÉ=pÉåáçê=
j~å~ÖÉê=áããÉÇá~íÉäóI=ïáíÜ=~å=áåÇáÅ~íáçå=çÑ=äáâÉäó=éÉêáçÇ=çÑ=~ÄëÉåÅÉK==
=
fÑ=óçìê=~ÄëÉåÅÉ=ÉñÅÉÉÇë=P=ïçêâáåÖ=Ç~óë=~=pÉäÑ=`ÉêíáÑáÅ~íáçå=Ñçêã=çê=k~íáçå~ä=fåëìê~åÅÉ=
jÉÇáÅ~ä=`ÉêíáÑáÅ~íÉ=ãìëí=ÄÉ=ëìÄãáííÉÇ=ïáíÜçìí=ÇÉä~óK==cçê=~åó=éÉêáçÇ=çÑ=N=ïÉÉâ=çê=ãçêÉ=~=
ÇçÅíçêDë=ÅÉêíáÑáÅ~íÉ=ãìëí=ÄÉ=éêçÇìÅÉÇK=
=
vçì=ïáää=åçêã~ääó=ÄÉ=ÉåíáíäÉÇ=íç=êÉÅÉáîÉ=íÜÉ=ÑçääçïáåÖ=ë~ä~êó=é~óãÉåíë=çå=éêçÇìÅíáçå=çÑ=íÜÉ=
~ééêçéêá~íÉ=ÅÉêíáÑáÅ~íÉW==
=
= mbofla=lc=bjmilvjbkq= crii=m^v= e^ic=

m^v=
=

= cáêëí=S==ãçåíÜë=
S=ãçåíÜë=íç=O=óÉ~êë=
O=óÉ~êë=çê=ãçêÉ=

O=ïÉÉâë=
S=ïÉÉâë=
U=ïÉÉâë=

O=ïÉÉâë=
S=ïÉÉâë=
U=ïÉÉâë=

=

= = áå=~åó=NO=ãçåíÜ=éÉêáçÇ= =
=
tÜáäëí=ëáÅâåÉëë=é~óãÉåíë=ïáää=åçêã~ääó=ÄÉ=Öê~åíÉÇ=Ñçê=ÖÉåìáåÉ=~ÄëÉåÅÉI=íÜÉó=~êÉI=ÜçïÉîÉêI=
~äï~óë=~í=íÜÉ=ÇáëÅêÉíáçå=çÑ=ipñK=
=
^åó=ëí~íìíçêó=ëáÅâ=é~ó=EppmF=ÇìÉ=áë=áåÅäìÇÉÇ=áå=åçêã~ä=Ñìää=ëáÅâ=é~óI=ëí~ÑÑ=áå=êÉÅÉáéí=çÑ=Ü~äÑ=
ëáÅâ=é~ó=êÉÅÉáîÉ=~åó=ppm=ÇìÉ=áå=~ÇÇáíáçåI=ëìÄàÉÅí=íç=íÜÉ=íçí~ä=Öêçëë=é~ó=ÄÉáåÖ=åç=ãçêÉ=íÜ~å=
åçêã~ä=ë~ä~êó=çå=Ñìää=é~óK=
=

`çåíáåÖÉåÅó=iÉ~îÉ=
vçì=ã~ó=ÄÉ=Öê~åíÉÇ=`çåíáåÖÉåÅó=iÉ~îÉ=çå=Ñìää=é~ó=Ñçê=Åçãé~ëëáçå~íÉ=çê=ëáãáä~ê=êÉ~ëçåëK=
vçì=ãìëí=áåÑçêã=óçìê=pÉåáçê=j~å~ÖÉê=~í=íÜÉ=É~êäáÉëí=çééçêíìåáíó=íç=Éñéä~áå=íÜÉ=
ÅáêÅìãëí~åÅÉëK=
=
pÉåáçê=j~å~ÖÉêë=ã~ó=Öê~åí=ìé=íç=R=Ç~óë=ÅçåíáåÖÉåÅó=äÉ~îÉ=~í=~åó=çåÉ=íáãÉI=ëìÄàÉÅí=íç=~=
ã~ñáãìã=çÑ=NM=Ç~óë=áå=~åó=çåÉ=äÉ~îÉ=óÉ~êK==táíÜ=íÜÉ=~ééêçî~ä=çÑ=íÜÉ=mêçÖê~ããÉ=
aáêÉÅíçêëI=~ÇÇáíáçå~ä=ÅçåíáåÖÉåÅó=äÉ~îÉ=ã~ó=ÄÉ=Öê~åíÉÇ=áå=~ééêçéêá~íÉ=ÅáêÅìãëí~åÅÉëK=
=

råé~áÇ=iÉ~îÉ==
tÜÉå=óçì=Ü~îÉ=ÉñÜ~ìëíÉÇ=~ää=óçìê=é~áÇ=äÉ~îÉ=ÉåíáíäÉãÉåí=~åÇ=êÉèìÉëí=~ÇÇáíáçå~ä=ìåé~áÇ=
äÉ~îÉI=íÜÉ=~ééêçéêá~íÉ=pÉåáçê=j~å~ÖÉê=Ü~ë=íÜÉ=ÇáëÅêÉíáçå=íç=~ìíÜçêáëÉ=äáãáíÉÇ=éÉêáçÇë=çÑ=
ìåé~áÇ=äÉ~îÉI=ìé=íç=~=ã~ñáãìã=çÑ=íÉå=Ç~óë=áå=~åó=äÉ~îÉ=óÉ~êK==táíÜ=íÜÉ=~ééêçî~ä=çÑ=íÜÉ=
mêçÖê~ããÉ=aáêÉÅíçêëI=~ÇÇáíáçå~ä=ìåé~áÇ=äÉ~îÉ=ã~ó=ÄÉ=Öê~åíÉÇ=áå=~ééêçéêá~íÉ=
ÅáêÅìãëí~åÅÉëK=
=
mÉêáçÇ=çÑ=ëÉêîáÅÉ=áë=åçí=ÄêçâÉå=Äó=í~âáåÖ=ìåé~áÇ=äÉ~îÉK=
=

m~êÉåí~ä=iÉ~îÉ= =
^=ãÉãÄÉê=çÑ=ëí~ÑÑ=ïÜç=Ü~ë=ÄÉÉå=ÉãéäçóÉÇ=Ñçê=~í=äÉ~ëí=N=óÉ~ê=ã~ó=í~âÉ=ìé=íç=NM=Ç~óë=
é~áÇI=~åÇ=~=ÑìêíÜÉê=NP=ïÉÉâë=ìåé~áÇ=äÉ~îÉI=áÑ=íÜÉáê=é~êíåÉê=ÖáîÉë=ÄáêíÜ=çê=áÑ=íÜÉ=ãÉãÄÉê=çÑ=
ëí~ÑÑ=~Ççéíë=~=ÅÜáäÇ=çÑ=ìé=íç=ÉáÖÜí=óÉ~êë=çäÇK==
=
vçì=ãìëí=áåÑçêã=íÜÉ=~ééêçéêá~íÉ=pÉåáçê=j~å~ÖÉê=çÑ=íÜÉ=ëí~êí=çÑ=íÜÉ=áåíÉåÇÉÇ=äÉ~îÉ=~åÇ=áíë=
äáâÉäó=Çìê~íáçå=~ë=ëççå=~ë=áë=éê~ÅíáÅ~ÄäÉK=
=

pí~ÑÑ=aÉîÉäçéãÉåí=~åÇ=qê~áåáåÖ=
ipñ=áë=ëÉÉâáåÖ=íç=ÄÉÅçãÉ=~=ÖÉåìáåÉ=äÉ~êåáåÖ=çêÖ~åáë~íáçåI=~åÇ=íç=áåîÉëí=áå=áíë=ëí~ÑÑ=
~ééêçéêá~íÉäóK==pí~ÑÑ=~êÉ=ÉñéÉÅíÉÇ=íç=ëÜ~êÉ=íÜÉáê=ëâáääë=~åÇ=ÉñéÉêáÉåÅÉ=ïáíÜ=çíÜÉê=ëí~ÑÑI=~åÇI=
áå=Åçåëìäí~íáçå=ïáíÜ=íÜÉ=~ééêçéêá~íÉ=pÉåáçê=j~å~ÖÉêI=íç=ÇÉîÉäçé=íÜÉáê=çïåK=
= = =



cçêìã=jáëëáçå=~åÇ=s~äìÉë=
pí~ÑÑ=~êÉ=ÉñéÉÅíÉÇ=íç=ëìÄëÅêáÄÉ=íç=íÜÉ=cçêìãDë=ãáëëáçå=~åÇ=î~äìÉë=ëí~íÉãÉåíëI=~åÇ=íç=ïçêâ=
ïáíÜ=íÜÉáê=ÅçääÉ~ÖìÉë=áå=~=ëíóäÉ=~åÇ=ëéáêáí=ïÜáÅÜ=êÉÑäÉÅíë=íÜÉëÉK=

=
qê~îÉä=~åÇ=pìÄëáëíÉåÅÉ=

qÜÉ=ãçÇÉ=~åÇ=Åçëí=çÑ=íê~îÉä=ëÜçìäÇ=ÄÉ=êÉ~ëçå~ÄäÉ=~åÇ=~ééêçéêá~íÉ=íç=íÜÉ=ÅáêÅìãëí~åÅÉë=çÑ=
íÜÉ=àçìêåÉóK==qÜÉ=ëí~åÇ~êÇ=Åä~ëëÉë=çÑ=ê~áä=~åÇ=~áê=íê~îÉä=ëÜçìäÇ=ÄÉ=ìëÉÇK==
=
tÜÉêÉ=ìëÉ=çÑ=~=Å~ê=áë=ìå~îçáÇ~ÄäÉI=Å~ê=ãáäÉ~ÖÉ=Åçëíë=ëÜçìäÇ=ÄÉ=åç=ãçêÉ=íÜ~å=~=ëÉÅçåÇ=
Åä~ëë=ê~áä=Éèìáî~äÉåíK==qÜÉ=Ä~ëáÅ=fåä~åÇ=oÉîÉåìÉ=ê~íÉ=Ñçê=äÉëë=íÜ~å=QMMM=ãáäÉë=éÉê=~ååìã=
ëÜ~ää=~ééäó=
=
pìÄëáëíÉåÅÉ=~ääçï~åÅÉë=~êÉ=~í=íÜÉ=ÇáëÅêÉíáçå=çÑ=íÜÉ=~ééêçéêá~íÉ=pÉåáçê=j~å~ÖÉê=çê=mêçàÉÅí=
j~å~ÖÉê=~åÇ=ãìëí=ÄÉ=~ÖêÉÉÇ=ÄÉÑçêÉ=íÜÉó=~êÉ=áåÅìêêÉÇK===
=

eÉ~äíÜ=~åÇ=p~ÑÉíó=~í=tçêâ=
vçì=~êÉ=ëìÄàÉÅí=íç=íÜÉ=eÉ~äíÜ=~åÇ=p~ÑÉíó=~í=tçêâ=^Åí=NVTQI=çê=~åó=ëìÅÅÉëëçê=íÜÉêÉíçI=~åÇ=
~êÉ=êÉëéçåëáÄäÉ=Ñçê=ã~âáåÖ=óçìêëÉäÑ=Ñ~ãáäá~ê=ïáíÜ=íÜáë=^ÅíI=ipñÛë=p~ÑÉíó=mçäáÅó=E^ééÉåÇÉÇFI=
~åÇ=íÜÉ=`çÇÉ=çÑ=mê~ÅíáÅÉ=E^ééÉåÇÉÇF=êÉä~íÉÇ=íç=óçìê=éä~ÅÉ=çÑ=ïçêâ=
=

pãçâáåÖ=
kç=ëãçâáåÖ=áë=éÉêãáííÉÇ=áå=~åó=ipñ=éêÉãáëÉë=
=

`çåÑáÇÉåíá~äáíó=~åÇ=a~í~=mêçíÉÅíáçå=
vçì=~êÉ=ÉñéÉÅíÉÇ=íç=çÄëÉêîÉ=~åÇ=ìéÜçäÇ=~=ÜáÖÜ=ëí~åÇ~êÇ=çÑ=ÅçåÑáÇÉåíá~äáíó=ÅçåÅÉêåáåÖ=~ää=
áåÑçêã~íáçå=çê=Ç~í~=ÜÉäÇ=Äó=íÜÉ=cçêìã=áå=~åó=Ñçêã~í==
=
qÜÉ=a~í~=mêçíÉÅíáçå=^Åí=NVUQ=ï~ë=áåíêçÇìÅÉÇ=íç=êÉÖìä~íÉ=íÜÉ=ìëÉ=çÑ=~ìíçã~íáÅ~ääó=
éêçÅÉëëÉÇ=áåÑçêã~íáçå=êÉä~íáåÖ=íç=éÉêëçå~ä=Ç~í~=~åÇ=óçì=~êÉ=êÉëéçåëáÄäÉ=Ñçê=Ñ~ãáäá~êáëáåÖ=
óçìêëÉäÑ=ïáíÜI=~åÇ=çÄëÉêîáåÖ=íÜÉ=éêáåÅáéäÉë=çÑI=íÜÉ=^ÅíK=

=


