
'RNXPHQWDWLRQ�IUnQ�HWW�VHPLQDULXP�DUUDQJHUDW�DY�6WRFNKROPV6WDG�L�VDPDUEHWH�PHG�1DWXUYnUGVYHUNHW��%\JJVHNWRUQV�.UHWVORSSVUnG
RFK�)DVWLJHWKVlJDUI|UEXQGHW�GHQ����������

,QYHQWHULQJ�
SURYWDJQLQJ�RFK�DQDO\V
DY�3&%�L�IRJPDVVRU
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�� )g525'
'HW�lU�QX�GU\JW�WYn�nU�VHGDQ�%\JJVHNWRUQV�.UHWVORSSVUnG�DQWRJ�HWW�KDQGOLQJVSURJUDP�PHG�V\IWH
DWW�LQYHQWHUD�RFK�VDQHUD�3&%�L�ODQGHWV�E\JJQDGHU��,�%\JJVHNWRUQV�nWDJDQGH�LQJnU�DWW�VDQHUD�3&%
VRP�LQQHElU�VWRU�ULVN�I|U�KlOVD�RFK�PLOM|�I|UH�nUVVNLIWHW�����������

Kretsloppsrådets projekt PCB i byggnader har sedan våren 1998 samlat in kunskap om PCB,
var i byggnader det finns och om hur man inventerar och på ett miljöanpassat sätt tar hand
om PCB i olika byggprodukter. Arbete har också drivits för att utveckla saneringstekniken för
fogmassor med PCB. Ett omfattande informationsarbete har bedrivits, i form av en broschyr
som distribuerats till ett stort antal fastighetsägare, genom kurser och seminarier, en egen
webbplats på Internet och genom löpande information per telefon och e-post.

$UEHWHW�PHG�LQYHQWHULQJ�RFK�VDQHULQJ�DY�IRJPDVVRU�PHG�3&%�E|UMDU�QX�NRPPD�LJnQJ�L�ODQGHW�
0HQ�lQQX�ILQQV�GHW�EHKRY�DY�PHU�NXQVNDS�RFK�PHWRGXWYHFNOLQJ�RFK�GHW�EHK|YV�RFNVn
IRUWVlWWQLQJVYLV�P\FNHW�LQIRUPDWLRQ�WLOO�IDVWLJKHWVlJDUH�P�IO��W�H[�RP�KXU�PDQ�Sn�ElVWD�VlWW
LGHQWLILHUDU�3&%�L�E\JJSURGXNWHU�RFK�KXU�PDQ�VDQHUDU�3&%�KDOWLJD�IRJPDVVRU�PHG�PLQLPDO
VSULGQLQJ�DY�3&%�WLOO�RPJLYQLQJHQ�

6RP�HWW�OHG�L�GHQQD�LQIRUPDWLRQ�DQRUGQDGH�µ.XQVNDSVVOXVVHQµ�LQRP�GHW�/RNDOD�,QYHVWHULQJV�
SURJUDPPHW�I|U�6WRFNKROP�HWW�VHPLQDULXP�L�6WRFNKROP�GHQ����PDUV������PHG�UXEULNHQ
,QYHQWHULQJ��SURYWDJQLQJ�RFK�DQDO\V�DY�3&%�L�IRJPDVVRU��0nOJUXSSHU�YDU�ODERUDWRULHU�VRP
DQDO\VHUDU�3&%�L�IRJPDVVRU��NRQVXOWHU�RFK�HQWUHSUHQ|UHU�VRP�nWDU�VLJ�LQYHQWHULQJ�DY�3&%�L
IRJPDVVRU�VDPW�DQVYDULJD�RFK�KDQGOlJJDUH�Sn�PLOM|NRQWRU�L�ODQGHWV�NRPPXQHU��7LOO
VHPLQDULHGDJHQ�NRP�PHU�lQ����GHOWDJDUH�IUnQ�GHVVD�ROLND�JUXSSHU�RFK�IUnQ�ROLND�GHODU�DY�ODQGHW�

6\IWHW�PHG�VHPLQDULHW�YDU�DWW�JH�NRUW�EDNJUXQGVLQIRUPDWLRQ�RP�3&%�L�E\JJQDGHU�VDPW�DWW
SUHVHQWHUD�RFK�JH�P|MOLJKHW�WLOO�HUIDUHQKHWVXWE\WH�RP�PHWRGHU�I|U�LQYHQWHULQJ��SURYWDJQLQJ�RFK
DQDO\V�DY�3&%�L�IRJPDVVRU��)|UKRSSQLQJHQ�YDU�DWW�VHPLQDULHW�VNDOO�ELGUD�WLOO�IRUWVDWW
XWYHFNOLQJVDUEHWH�DYVHHQGH�VnGDQ�SURYWDJQLQJ�RFK�DQDO\V�

Som dokumentation har här sammanställts information från seminariet. Den omfattar både
sådant som presenterades och diskuterades vid föreläsningarna och uppgifter ur den skriftliga
dokumentation som föreläsarna sammanställt till dagen men inte alltid hann redovisa
muntligt. Dokumentationen skall förhoppningsvis vara en hjälp för den som vill minnas vad
som togs upp på seminariet, öka sin kunskap och i praktiskt arbete ge sitt bidrag till att
minska spridningen av PCB från byggnader till vår miljö.

,QIRUPDWLRQHQ�KDU�VDPPDQVWlOOWV�DY�*XQLOOD�5H[��5H[�+XV�	�0LOM|NRQVXOW��SURMHNWVHNUHWHUDUH�I|U
SURMHNWHW�3&%�L�E\JJQDGHU�LQRP�%\JJVHNWRUQV�.UHWVORSSVUnG�
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����������
9DUI|U�XSSPlUNVDPPDV�3&%�MXVW�QX"
3URMHNWHW�3&%�L�E\JJQDGHU�RFK�E\JJVHNWRUQV
nWDJDQGH�
9DG�KDU�VNULYLWV�L�SUHVVHQ"
3HU�/LOOLHKRUQ�*XQLOOD�5H[

�����������
+lOVR��RFK�PLOM|HIIHNWHU�DY�3&%�
1LNODV�-RKDQVVRQ

�����������
3$86

�����������
,QYHQWHULQJ�DY�3&%�L�E\JJQDGHU
5HNRPPHQGDWLRQHU�RFK�KMlOSPHGHO�I|U
IDVWLJKHWVlJDUH�RFK�NRQVXOWHU�IUnQ�SURMHNWHW�3&%
L�E\JJQDGHU
*XQLOOD�5H[

�����������
,QYHQWHULQJ�RFK�SURYWDJQLQJ�DY�3&%�L
IRJPDVVRU
(Q�NRQVXOW�JHU��H[HPSHO�Sn�DUEHWVVlWW�RFK
HUIDUHQKHWHU
&DUO�-RKDQ�*|WEULQJ

�����������
'LVNXVVLRQ�RP�SURYWDJQLQJ
+XU�E|U�SURYHUQD�WDV"�+XU�E|U��GH�VH�XW�Gn�GH
VNLFNDV�WLOO�ODEEHW"
'LVNXVVLRQVOHGDUH�&KULVWHU�%M|UNOXQG

�����������
,QYHQWHULQJ�PHG�3&%�KXQG��KXQGHQ�lU
PHG�
9DG�NDQ�3&%�KXQGHQ�J|UD"�+XU�NDQ
LQYHQWHULQJ�PHG�KXQG�NRPSOHWWHUD�DQGUD
PHWRGHU"
/DUV�(ULN�:HVWHUJUHQ

�����������
'LVNXVVLRQ�RP�DQDO\VPHWRGHU�,QWURGXNWLRQ�
5DSSRUW������1RJJUDQQKHW�L�DQDO\VPHWRGHU
%R�-DQVVRQ�

)|UVODJ�WLOO�GLVNXVVLRQVSXQNWHU�
� (UIDUHQKHWHU��IUnQ�EHVWlOODUH
� 0HWRG�HQOLJW�UDSSRUW��������YLOND��lU
VYnULJKHWHUQD"

� 1RJJUDQQKHW
� $OWHUQDWLYD�PHWRGHU"
,�SDQHOHQ��%R�-DQVVRQ��$QQHOL�cVWHEUR��&KULVWHU
%M|UNOXQG��-RKDQ�*|WEULQJ��'LVNXVVLRQVOHGDUH�3HU
/LOOLHKRUQ

������6DPPDQIDWWQLQJ�DY�GDJHQ
%R�-DQVVRQ�3HU�/LOOLHKRUQ

)|UHOlVDUQD
3HU�/LOOLHKRUQ��/LOOLHKRUQ�.RQVXOW��6WRFNKROP��lU�NRQVXOW
nW�6$%2�RFK�lU�DQVYDULJ�I|U�SURMHNWHW�3&%�L
E\JJQDGHU�LQRP�%\JJVHNWRUQV�.UHWVORSSVUnG��3HU
KDU�WLGLJDUH�YDULW�FKHI�I|U�7HNQLNHQKHWHQ�Sn�6$%2
$%��DUEHWDU�QX�PHG�PLOM|IUnJRU�Sn�6YHULJHV
)DVWLJKHWVlJDUHI|UEXQG�RFK�lU�lYHQ�VHNUHWHUDUH�L
%\JJVHNWRUQV�.UHWVORSSVUnG�

*XQLOOD�5H[��5H[�+XV�	�0LOM|NRQVXOW��6WRFNKROP��lU
NRQVXOW�nW�6$%2�RFK�DUEHWDU�VRP�SURMHNW�
VHNUHWHUDUH�L�SURMHNWHW�3&%�L�E\JJQDGHU�I|U
%\JJVHNWRUQV�.UHWVORSSVUnG��*XQLOOD�DQRUGQDU�EO�D
NXUVHU�RP�3&%�RFK�VDPPDQVWlOOHU�GHW�PDWHULDO
VRP�SUHVHQWHUDV�Sn�SURMHNWHWV�ZHEESODWV
ZZZ�VDQHUDSFE�QX�

1LNODV�-RKDQVVRQ��1DWXUYnUGVYHUNHW�RFK�,QVWLWXWHW�I|U
0LOM|PHGLFLQ��6WRFNKROP��KDU�EO�D�PHGYHUNDW�L�XQGHU�
V|NQLQJHQ�L�6WRFNKROP�VRP�SUHVHQWHUDWV�L
1DWXUYnUGVYHUNHWV�UDSSRUW�3&%�L�IRJPDVVRU���VWRUW
HOOHU�OLWHW�SUREOHP�������5DSSRUW�QU��������1LNODV
GULYHU�RFNVn�HQ�VWXGLH�RP�3&%�L�LQRPKXVOXIWHQ�

%R�-DQVVRQ��,QVWLWXWHW�I|U�7LOOlPSDG�0LOM|IRUVNQLQJ�YLG
6WRFNKROPV�8QLYHUVLWHW��%R�lU�SURIHVVRU�YLG�,70�RFK
KDU�EO�D�YDULW�SURMHNWOHGDUH�I|U�XQGHUV|NQLQJHQ�L
6WRFNKROP�VRP�SUHVHQWHUDWV�L�1DWXUYnUGVYHUNHWV
UDSSRUW�RP�3&%�L�IRJPDVVRU������

$QQHOL�cVWHEUR��0LOM|I|UYDOWQLQJHQ�L�6WRFNKROP��KDU�EO�D
PHGYHUNDW�L�XQGHUV|NQLQJHQ�L�6WRFNKROP�VRP
SUHVHQWHUDWV�L�1DWXUYnUGVYHUNHWV�UDSSRUW�RP�3&%�L
IRJPDVVRU�������$QQHOL�KDU�RFNVn�I|U�6WRFNKROPV
IDVWLJKHWVlJDUH�VNULYLW�HQ�KDQGERN�VRP�DYVHU
IUlPVW�LQYHQWHULQJ�DY�IRJPDVVRU�PHG�3&%�RFK
lYHQ�EHVNULYHU�LQYHQWHULQJ�DY�IRJPDVVRU�L
6NlUKROPHQ�

&KULVWHU�%M|UNOXQG��c)�(QHUJL�6WRFNKROP��LQJnU�L
DUEHWVJUXSSHQ�I|U�SURMHNWHW�3&%�L�E\JJQDGHU�
&KULVWHU�lU�WHNQ��GU�RFK�KDU�OnQJ�HUIDUHQKHW�DY
SUDNWLVNW�PLOM|DUEHWH�LQRP�LQGXVWULQ��OLNVRP
NRQVHNYHQVXWUHGQLQJDU��PLOM|XWUHGQLQJDU�RFK
DUEHWH�PHG�NYDOLWHWV��RFK�PLOM|V\VWHP�

&DUO�-RKDQ�*|WEULQJ��0LOM|LQYHQW��6WRFNKROP��KDU
P\FNHW�HUIDUHQKHW�IUnQ�LQYHQWHULQJ�DY�3&%�EnGH�L
IRJPDVVRU�RFK�DQGUD�SURGXNWHU�

/DUV�(ULN�:HVWHUOXQG��+XQGVNRODQ�L�6ROOHIWHn��lU
GUHVV\UPlVWDUH�RFK�KDU�WDJLW�IUDP�WYn�3&%�KXQGDU
VRP�VQDUW�NRPPHU�DWW�NXQQD�VlWWDV�L�DUEHWH�YLG
LQYHQWHULQJVXSSGUDJ�
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��� 9DUI|U�XSSPlUNVDPPDV�3&%�MXVW�QX" ���������������������������������������������������������������� �
��� 3URGXNWHU�PHG�3&% ����������������������������������������������������������������������������������������������� �
��� 0nO ���������������������������������������������������������������������������������������������������������������������������� �
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� 'LVNXVVLRQ�RP�SURYWDJQLQJ ������������������������������������������������������������������������� ��
��� 'HW�UHNRPPHQGHUDGH�YlUGHW�I|U�VDQHULQJ ����������������������������������������������������������
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� ,QYHQWHULQJ�PHG�3&%�KXQG ������������������������������������������������������������������������ ��
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�� µ9DUI|U�XSSPlUNVDPPDV�3&%�MXVW�QX"µ
3HU�/LOOLHKRUQ��)DVWLJKHWVlJDUHI|UEXQGHW��lYHQ�VHNUHWHUDUH�L�%\JJVHNWRUQV�.UHWVORSSVUnG

2P�%\JJVHNWRUQV�.UHWVORSSVUnG
3HU�E|UMDGH�PHG�DWW�SUHVHQWHUD�%\JJVHNWRUQV�.UHWVORSSVUnG��VRP�lU�HWW�QlWYHUN�DY�HWW����WDO
RUJDQLVDWLRQHU�LQRP�E\JJVHNWRUQ��'HVVD�UHSUHVHQWHUDU�E\JJKHUUDU�IDVWLJKHWVlJDUH��DUNLWHNWHU�RFK
WHNQLVND�NRQVXOWHU��E\JJLQGXVWULQ�RFK�E\JJPDWHULDOLQGXVWULQ�

%DNJUXQG�WLOO�ELOGDQGHW�DY�%\JJVHNWRUQV�.UHWVORSSVUnG�YDU�DWW�GHW�lU�VYnUW�DWW�IRUPXOHUD�HWW
SURGXFHQWDQVYDU�I|U�E\JJQDGHU�²�GHW�JnU�LQWH�DWW�SHND�XW�HQ�HQVNLOG�µSURGXFHQWµ��%\JJQDGHU�KDU
OnQJ�OLYVOlQJG��LQQHKnOOHU�PnQJD�SURGXNWHU�RFK�PnQJD�LQWUHVVHQWHU�lU�LQEODQGDGH��,�VWlOOHW�I|U�DWW
DYYDNWD�UHJOHU�I|U�HWW�SURGXFHQWDQVYDU�I|U�E\JJVHNWRUQ��KDU�PDQ�GlUI|U�YDOW�DWW�DUEHWD�PHG�HWW
IULYLOOLJW�PLOM|nWDJDQGH�VRP�RPIDWWDU�KHOD�VHNWRUQ�RFK�VRP�KDU�IRUPXOHUDWV�L�HQ�KDQGOLQJVSODQ�

'H�|YHUJULSDQGH�PLOM|PnOHQ�I|U�E\JJVHNWRUQ�lU�DWW�EHJUlQVD�QHJDWLY�PLOM|SnYHUNDQ�RFK�IUlPMD
OnQJVLNWLJ�KXVKnOOQLQJ�PHG�QDWXUUHVXUVHU��RFK�GHWWD�VNDOO�J|UDV�Sn�PDUNQDGVHNRQRPLVN�JUXQG�
cWDJDQGHW�LQQHElU�EODQG�DQQDW�DWW�NRPSHWHQVHQ�RFK�NXQVNDSHQ�L�PLOM|IUnJRU�VNDOO�I|UElWWUDV��DWW
PLOM|IDUOLJW�DYIDOO�VNDOO�VRUWHUDV�XW��UHVWSURGXNWHU�NlOOVRUWHUDV�RFK�E\JJVHNWRUQV�GHSRQLPlQJGHU
NUDIWLJW�PLQVNDV�

(Q�XWYlUGHULQJ�DY�UHVXOWDWHW�DY�KDQGOLQJVSODQHQ�KDU�VNHWW�RFK�GHW�E|UMDU�EOL�GDJV�I|U�HQ�Q\
KDQGOLQJVSODQ��,�GDJ�KDU�YL�HQ�Q\�PLOM|ODJVWLIWQLQJ�²�0LOM|EDONHQ��GHW�KDU�LQI|UWV�HQ�DYIDOOVVNDWW
RFK�GHW�SnJnU�HWW�VWDWOLJW�DUEHWH�DWW�GHWDOMHUD�RFK�NRQNUHWLVHUD�PLOM|PnOHQ��.UHWVORSSVUnGHW�I|U�KlU
HQ�GLVNXVVLRQ�PHG�P\QGLJKHWHUQD��EODQG�DQQDW�%RYHUNHW��.UHWVORSSVUnGHW�DUEHWDU�QX�PHG�HQ
PLOM|XWUHGQLQJ�I|U�E\JJVHNWRUQ�RFK�PHG�HQ�|YHUV\Q�DY�KDQGOLQJVSODQHQ�VRP�EDVHUDV�Sn�GHQQD
XWUHGQLQJ��$UEHWHW�VNDOO�OHGD�IUDP�WLOO�IRUPXOHULQJ�DY�I\UD�WLOO�nWWD�|YHUJULSDQGH�PnO�I|U
E\JJVHNWRUQ�

���� 9DUI|U�XSSPlUNVDPPDV�3&%�MXVW�QX"

(Q�XQGHUV|NQLQJ�L�6lWUD�V|GHU�RP�6WRFNKROP�YLVDGH�DWW�3&%�OlFNHU�XW�IUnQ�IRJPDVVRU�L�E\JJQDGHU�WLOO
RPJLYDQGH�PDUN�RFK�OXIW��1DWXUYnUGVYHUNHW�VWlOOGH�Gn�IUnJDQ�WLOO�%\JJVHNWRUQV�.UHWVORSSVUnG�KXU�VHNWRUQ
SODQHUDGH�DWW�KDQWHUD�SUREOHPHW�PHG�OlFNDJH�DY�3&%�IUnQ�E\JJQDGHU�

.UHWVORSSVUnGHW�EHVO|W�YnUHQ������DWW�VWDUWD�HWW�SURMHNW�²�µ3&%�L�E\JJQDGHUµ���I|U�DWW�KDQWHUD�SUREOHPHW
RFK�DQWRJ�HWW�KDQGOLQJVSURJUDP�I|U�DWW�VWRSSD�VSULGQLQJHQ�DY�3&%�IUnQ�E\JJQDGHU�WLOO�PLOM|Q��6\IWHW�PHG
SURMHNWHW�lU�DWW

• VDPOD�LQ�NXQVNDS

• NDUWOlJJD�I|UHNRPVWHQ�DY�3&%

• LQIRUPHUD�IDVWLJKHWVlJDUH�P�IO

I|U�DWW�E\JJVHNWRUQ�Sn�HWW�NRUUHNW�VlWW�VND�KDQWHUD�GH�3&%�KDOWLJD�PDWHULDO�VRP�LQQHElU�VWRU�PLOM|ULVN�
6$%2�ILFN�GHW�DGPLQLVWUDWLYD�DQVYDUHW�I|U�SURMHNWHW�JHQRP�3HU�/LOOLHKRUQ�VRP�Gn�YDU�FKHI�I|U
7HNQLNHQKHWHQ�LQRP�6$%2��*XQLOOD�5H[�ILFN�VRP�NRQVXOW�XSSJLIWHQ�DWW�YDUD�SURMHNWVHNUHWHUDUH�
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���� 3URGXNWHU�PHG�3&%

,�E\JJQDGHU�NDQ�3&%�ILQQDV�L�IRJPDVVRU��SODVWEDVHUDGH�JROYPDVVRU��LVROHUJODV�RFK
NRQGHQVDWRUHU��'HQ�SHULRG�Gn�3&%�KDOWLJD�SURGXNWHU�KDU�DQYlQWV�lU�L�VWRUW�VHWW������²������
3&%�L�|SSHQ�DQYlQGQLQJ�I|UEM|GV�IUnQ������

������ )RJPDVVRU
1nJUD�IRJPDVVRU�IUnQ�VHQDUH�GDWXP�NlQQHU�YL�LQWH�WLOO��)RJPDVVRU�ILQQV�LQWH�EDUD�L
EHWRQJHOHPHQWKXV�XWDQ�NDQ�OLND�YlO�ILQQDV�L�DQGUD�W\SHU�DY�E\JJQDGHU��&LUND������DY
E\JJQDGHUQD�IUnQ�SHULRGHQ�lU�EHWRQJHOHPHQWKXV��PHQ�GHVVD�KDU�L�DOOPlQKHW�VW|UUH�PlQJGHU
IRJPDVVD�lQ�DQGUD��EHURHQGH�Sn�E\JJWHNQLNHQ��)|U�IRJPDVVRU�PHG�HWW�3&%�LQQHKnOO�VRP�YLVDU
VLJ�|YHUVWLJD�����PJ�NJ��UHNRPPHQGHUDU�.UHWVORSSVUnGHW�VDQHULQJ�VQDUDVW�

'HW�NDQ�ILQQDV�PHOODQ�����RFK�����WRQ�3&%�NYDU��NDQVNH�FLUND�����WRQ��)RJPDVVRU�NDQ�KD�InWW
HQ�WLOOVDWV�DY�PHOODQ���RFK������3&%��YDQOLJHQ�PHOODQ����RFK������

������ 3ODVWEDVHUDGH�JROYPDVVRU
3ODVWEDVHUDGH�JROYPDVVRU�IUnQ�VDPPD�SHULRG�NDQ�LQQHKnOOD�3&%��3HU�KDU�K|UW�WDODV�RP�3&%�
KDOWLJW�JROY�L�QnJRW�HQVWDND�IDOO�VRP�SnVWRGV�YDUD�IUnQ�������bYHQ�I|U�3&%�KDOWLJD�JROYPDVVRU
UHNRPPHQGHUDV�VDQHULQJ�VQDUDVW�RP�JROYHQ�lU�|SSHW�H[SRQHUDGH�

'HW�NDQ�ILQQDV�FLUND����²����WRQ�3&%�NYDU�L�JROYPDVVRU�

,VROHUJODV
1lU�GHW�JlOOHU�LVROHUJODV�PHG�I|UVHJOLQJVPDVVD�PHG�3&%�ILQQV�LQJD�VYHQVNWLOOYHUNDGH�JODV�HIWHU
������1RUVND�JODV�PHG�3&%�NDQ�ILQQDV�W�R�P������

6YHULJH�NDQ�KD�PHOODQ����RFK�����WRQ�3&%�NYDU�L�I|UVHJOLQJVPDVVD�WLOO�LVROHUJODV��L�1RUJH�ILQQV
GHW�EHW\GOLJW�PHU�

,�1RUJH�KDU�PDQ�E\JJW�XSS�HQ�DQOlJJQLQJ�I|U�VHSDUHULQJ�DY�JODVHW�IUnQ�GH�3&%�KDOWLJD�GHODUQD�
1nJRW�OLNQDQGH�ILQQV�lQQX�LQWH�L�6YHULJH��'HQ�HQGD�ODJOLJD�KDQWHULQJHQ�lU�DWW�VNLFND�LVROHUJODVHQ
WLOO�6$.$%�

.RQGHQVDWRUHU

.RQGHQVDWRUHU�PHG�3&%�NDQ�ILQQDV�L�HOHNWULVN�XWUXVWQLQJ�IUnQ������²������L�O\VU|UVDUPDWXUHU��WLOO
ROMHEUlQQDUH��WYlWWPDVNLQHU��IOlNWDU��SXPSDU�PP��(QEDUW�L�O\VU|UVDUPDWXUHU�NDQ�ILQQDV�FLUND���
WRQ�NYDU�

1nJRQ�SnSHNDGH�DWW�GHW�lYHQ�ILQQV�OlWWROMHNDEODU�PHG�3&%��$WW�WD�KDQG�RP�NDEODU�LQJnU
HPHOOHUWLG�LQWH�L�.UHWVORSSVUnGHWV�nWDJDQGH��PHQ�GH�PnVWH�QDWXUOLJWYLV�lQGn�KDQWHUDV�Sn�HWW
PLOM|ULNWLJW�VlWW�

�)|U�SURMHNWHW�JlOOHU�
• ,�I|UVWD�KDQG�XSSPlUNVDPPDV�3&%�KDOWLJD�IRJPDVVRU�

• )|UHNRPVW�lYHQ�DY�DQGUD�3&%�KDOWLJD�E\JJSURGXNWHU�VND�NDUWOlJJDV�

• )RJPDVVRU�VRP�YLVDU�VLJ�LQQHKnOOD�PHU�lQ�����PJ�NJ�3&%�VND�VDQHUDV�L�I|UWLG�

• gSSHW�H[SRQHUDGH�JROYPDVVRU�PHG�3&%�VND�VDQHUDV�

• 7UDQVIRUPDWRUHU�LQJnU�LQWH�L�SURMHNWHW�

6DQHULQJ�YLG�PHU�lQ�����PJ�NJ�lU�HWW�UHNRPPHQGHUDW�YlUGH��VRP�LQWH�lU�YDOW�S�J�D�KlOVR��HOOHU
PLOM|ULVNEHG|PQLQJ��3UREOHPHW�PHG�nWHUYDQGULQJ�DY�3&%�WLOO�GHQ�Q\D�IRJPDVVDQ�HIWHU�VDQHULQJ
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QlPQGHV�DY�QnJRQ�DY�GHOWDJDUQD��5HNRPPHQGDWLRQHQ�lU�DWW�VH�GHQ�Q\D�IRJPDVVDQ�VRP�HWW
µOlVNSDSSHUµ�I|U�GHQ�3&%�VRP�lU�NYDU�HIWHU�VDQHULQJ�

���� 0nO

0nOHW�lU�DWW�VDQHULQJ�DY�GH�3&%�KDOWLJD�PDWHULDO�VRP�EHG|PV�NXQQD�LQQHElUD�EHW\GDQGH�ULVN�I|U
PLOM|�RFK�KlOVD�VND�YDUD�NODU�WLOO�nUVVNLIWHW�����������

9L�YHW�LGDJ�DWW�GHW�NRPPHU�DWW�YDUD�VYnUW�DWW�XSSI\OOD�GHWWD��PHQ�L�RFK�PHG�DWW�VDQHULQJVDUEHWHQ
QX�KDU�NRPPLW�LJnQJ�Sn�PnQJD�KnOO�L�ODQGHW��ILQQV�GHW�KRSS�RP�DWW�YL�LQRP�QnJUD�nU�VND�KD
VWRSSDW�VSULGQLQJHQ�WLOO�PLOM|Q�IUnQ�3&%�KDOWLJD�SURGXNWHU�L�E\JJQDGHU�

���� 3URMHNWHWV�YLNWLJDVWH�XSSJLIWHU

(Q�KXYXGXSSJLIW�L�SURMHNWHW�lU�DWW�Jn�XW�PHG�EUHG�LQIRUPDWLRQ�RP�3&%�WLOO�IDVWLJKHWVVlJDUH�RFK
DQGUD�EHU|UGD��'HW�KDU�LQQHEXULW�DWW�YL�KDU�V|NW�RFK�VDPPDQVWlOOW�NXQVNDS�RP�3&%��9L�KDU�VHGDQ
LQIRUPHUDW�Sn�ROLND�VlWW��GlU�SURMHNWHWV�ZHEESODWV�QX�lU�GHQ�ElVWD�LQIRUPDWLRQVYlJHQ��DGUHVV�
ZZZ�VDQHUDSFE�QX�

9L�KDU�RFNVn�YlUGHUDW�RFK�XWYHFNODW�PHWRGHU�I|U�LQYHQWHULQJV��RFK�VDQHULQJVDUEHWH��3URMHNWHW�KDU
HWW�EUHWW�VDPDUEHWH�LQRP�E\JJVHNWRUQ��PHG�DQGUD�SURMHNW�RFK�PHG�P\QGLJKHWHU�VnVRP
1DWXUYnUGVYHUNHW��$UEHWDUVN\GGVVW\UHOVHQ�RFK�NRPPXQHU��+MlOSPHGHO�WDV�IUDP�I|U
IDVWLJKHWVlJDUQDV�DUEHWH�PHG�LQYHQWHULQJ�RFK�VDQHULQJ�RFK�I|U�DWW�UDSSRUWHUD�LQYHQWHUDGH�RFK
VDQHUDGH�PlQJGHU�3&%�

9LG�VDQHULQJ�PHG�GDJHQV�ElVWD�WHNQLN�InU�YL�VDQQROLNW�ERUW�PHU�lQ������DY�3&%�L�IRJPDVVD�
*HQRP�VDQHULQJ�RFK�JHQRP�DWW�KDQWHUD�UHVWSURGXNWHU�PHG�3&%�Sn�UlWW�VlWW�NDQ�YL�VH�WLOO�DWW
VWRSSD�VSULGQLQJHQ�DY�3&%�IUnQ�E\JJQDGHU�WLOO�QDWXUHQ�
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�� µ+lOVR��RFK�PLOM|HIIHNWHU�DY�3&%µ
Niklas Johansson, Karolinska Institutet och Naturvårdsverket

���� 9DG�lU�3&%"

3&%�lU�HQ�NRPSOH[�EODQGQLQJ�DY�NQDSSW������DY�����WHRUHWLVNW�P|MOLJD��ROLND�lPQHQ��'H�KDU�VWRU
PRWVWnQGVNUDIW�PRW�QHGEU\WQLQJ��lU�NHPLVNW�EHVOlNWDGH�PHQ�KDU�VWRUD�ELRORJLVND�ROLNKHWHU�
.ORUELQGQLQJ�L�RUWRSRVLWLRQ�JHU�HQ�YULGHQ�PROHN\O�VRP�KDU�DQGUD�HIIHNWHU�lQ�GH�SODQD�²
GLR[LQOLND�

3&%�KDU�DQYlQWV�LQRP�HOLQGXVWULQ�L�WUDQVIRUPDWRUHU�RFK�NRQGHQVDWRUHU��L�SODVWHU��IlUJHU�OLP�RFK
IRJPDVVRU��VRP�IODPVN\GGVPHGHO�PP�PP�

���� 9LNWLJD�HJHQVNDSHU

3&%�WnO�K|JW�WU\FN�RFK�K|JD�WHPSHUDWXUHU�²�lU�µREUlQQEDUWµ��PHQ�I|UEUlQQLQJ�lU
GHVWUXNWLRQVPHWRGHQ��GHW�lU�DOOWVn�EUlQQEDUW�YLG�P\FNHW�K|J�WHPSHUDWXU�

3&%�lU�HOHNWULVNW�LVROHUDQGH��KDU�JRGD�VWDELOLVHULQJVHJHQVNDSHU�RFK�PRWVWnU�ELRORJLVND�RFK
NHPLVND�QHGEU\WQLQJVSURFHVVHU��0HQ��lPQHQD�ELRDFNXPXOHUDV�²�PHG�GHW�PHQDV�DWW�GHW�lU�K|JUH
KDOW�L�HQ�RUJDQLVP�lQ�L�YDWWQHW�UXQW�RUJDQLVPHQ�²�RFK�GH�ELRPDJQLILFHUDV�²�GHW�LQQHElU�DWW
KDOWHUQD�EOLU�K|JUH�QlU�PDQ�NRPPHU�K|JUH�XSS�L�QlULQJVNHGMDQ�

$WW�lPQHQD�lU�SHUVLVWHQWD��VWDELOD��VYnUQHGEU\WEDUD��LQQHElU�DWW�GH�NRPPHU�DWW�ILQQDV�L�PLOM|Q
OlQJH�RFK�GMXUHQ�NRPPHU�DWW�H[SRQHUDV�XQGHU�OnQJ�WLG��/lQJUH�H[SRQHULQJVWLG�JHU�PHU�XWWDODG
WR[LVN�HIIHNW�

)UnJD�IUnQ�HQ�GHOWDJDUH�

� +XU�VWDELOW�lU�GHW"

� +DOYHULQJVWLGHQ�Sn�SDUWLNODU�L�DWPRVIlUHQ�XWVDWWD�I|U�89�OMXV�NDQ�YDUD�HQ�IUnJD�RP�G\JQ�
QHUH�L�VHGLPHQW�NDQ�GHW�WD�KXQGUDWDOV�nU��,�PlQQLVNRU�NDQVNH����nU��'HW�YDULHUDU�PHG
NORUHULQJVJUDGHQ�PHG�HQ�IDNWRU�FLUND��������

���� 0lWQLQJDU�L�6lWUD

9LG�GH�PlWQLQJDU�L�PDUN�VRP�JMRUGHV�L�6lWUD�LQWLOO�HWW�KXV�IRJDW�PHG�3&%�KDOWLJD�IRJPDVVRU
XSSPlWWHV�����P�IUnQ�IDVDGHQ�FLUND���PJ�3&%�SHU�NJ������P�IUnQ�IDVDGHQ�PHOODQ���RFK���PJ�NJ
RFK�VHGDQ�VQDEEW�VMXQNDQGH�KDOWHU�Sn�VW|UUH�DYVWnQG�IUnQ�IDVDGHQ��bYHQ�Sn����FP�GMXS�IDQQ�PDQ
����PJ�NJ�

'HWWD�LQQHElU�DWW�PDQ�IDQQ�KDOWHU�L�MRUG�VRP�YDU�PHU�lQ����JnQJHU�K|JUH�lQ�YDG�19
UHNRPPHQGHUDU�I|U�NlQVOLJ�PDUNDQYlQGQLQJ��%UDQW�JUDGLHQW�XWLIUnQ�IDVDGHQ�WDODU�I|U�HQ
VSULGQLQJ�PHG�SDUWLNODU��3&%�I|OMHU�LQWH�YDWWHQ�PHQ�ELQGHU�WLOO�MRUGSDUWLNODUQD�RFK�VSULGV�Sn�GHW
VlWWHW�

���� +lOVR��RFK�PLOM|HIIHNWHU

3ODQD�3&%HU�I|OMHU�VDPPD�ELRORJLVND�PHNDQLVP�QlU�GHW�JlOOHU�JLIWLJKHW�VRP�GLR[LQHUQD�J|U�
'lUI|U�lU�GHW�LQWUHVVDQW�DWW�MlPI|UD�PHG�GHVVD��0DQ�KDU�VNDSDW�EHJUHSSHW�7R[LVND�(NYLYDOHQWHU�²
7(4��'HQ�JLIWLJDVWH�GLR[LQHQ��7&''��KDU�IDNWRU����*HQRP�GHWWD�MlPI|UHOVHWDO�NDQ�PDQ�DGGHUD
JLIWLJKHWHQ�I|U�GLR[LQHU�RFK�3&%HU�

3&%HUQD�VSHODU�VW|UUH�UROO�lQ�GLR[LQHUQD�I|U�GHW�WRWDOD�GLR[LQHIIHNWHQ�
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1LNODV�-RKDQVVRQ�YLVDGH�GLDJUDP�RFK�WDEHOOHU�|YHU�KDOWHU�DY�3&%�RFK�GLR[LQ�L�GMXU��PDW�RFK
PlQQLVNRU��0DQ�VWXGHUDU�NRQWLQXHUOLJW�VLOOJULVVORU�Sn�6WRUD�.DUOV|��1LNODV�YLVDGH�HQ�NXUYD�|YHU
KXU�KDOWHUQD�DY�GLR[LQHU�RFK�SODQD�3&%HU�KDU�VMXQNLW�NUDIWLJW�VHGDQ�VOXWHW�Sn����WDOHW�PHQ�SODQDU
XW�XQGHU�����RFK����WDOHQ�

)HWD�ILVNDU�IUnQ�gVWHUVM|Q��VnVRP�|ULQJ�RFK�VLN��LQQHKnOOHU�PHU�GLR[LQHU�RFK�3&%�SHU�JUDP
IlUVNYLNW�lQ�PDJUD�ILVNDU�VRP�WRUVN��2P�PDQ�L�VWlOOHW�VNXOOH�DQJH�KDOWHU�SHU�IHWWYLNW�Vn�VNXOOH
WRUVNHQ�KD�QnJRW�K|JUH�YlUGHQ�lQ�GH�|YULJD�

9L�InU�FLUND�KlOIWHQ�DY�3&%HUQD�L�I|GDQ�IUnQ�ILVN��RP�YL�lWHU�µQRUPDONRVWµ��0HQ�FLUND�HQ�IMlUGHGHO
NRPPHU�IUnQ�PM|ON�RFK�UHVWHQ�IUnQ�lJJ�RFK�N|WW�YLONHW�NDQ�W\FNDV�PlUNOLJW��'HW�NDQ�EHUR�Sn�DWW
NRU�XWIRUGUDV�PHG�SURWHLQEHULNDW��ILVNEDVHUDW��NUDIWIRGHU�RFK�GlULJHQRP�EOLU�µI|UNOlGGD�ILVNDUµ
JHQRP�VLWW�LQQHKnOO�DY�3&%��/LYVPHGHOVYHUNHW�DQJHU�DWW�YL�LGDJ�L�JHQRPVQLWW�InU�L�RVV�FLUND��
SJ�NJ�NURSSVYLNW�RFK�GDJ�DY�GLR[LQHU�RFK�3&%��3&%�XWJ|U�PHU�lQ�KlOIWHQ�DY�GHWWD�

'LR[LQHU�RFK�3&%HU�L�ILVN�IUnQ
gVWHUVM|Q��SJ�J�IlUVNYLNW

'LR[LQHU�RFK�3&%HU�L�ILVN�IUnQ
gVWHUVM|Q��SJ�J�IlUVNYLNW

)LVN 'LR[LQHU��7(4 3&%��7(4

gULQJ ��� ��
6LN ��� ���
7RUVN ���� ���
/DNH��PXVNHO ��� ���
/DNH��OHYHU �� ��

'LR[LQHU�RFK�SODQD�3&%HU�L
6LOOJULVVOD��6WRUD�.DUOV|

'LR[LQHU�RFK�SODQD�3&%HU�L
6LOOJULVVOD��6WRUD�.DUOV|

�

�

��

��

��

��

���� ���� ���� ���� ���� ���� ����

3&%

'LR[LQHU

QJ�7(4�J�IHWW
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+DOWHUQD�DY�GHVV�JLIWHU�L�PlQQLVNRUV�EU|VWPM|ON�KDU�RFNVn�VMXQNLW�W\GOLJW�VHGDQ�E|UMDQ�Sn����WDOHW
PHQ�SODQDW�XW��+DOWHUQD�L�VLOOJULVVORUQD�I|OMHU�YlO�KDOWHUQD�PDQ�ILQQHU�L�EU|VWPM|ON�

'H�VQDEED�JLIWHIIHNWHUQD�KLWWDU�YL�LQWH�DY�3&%��PHQ�GlUHPRW�KHOD�VNDODQ�DY�GLR[LQOLND�HIIHNWHU��W
H[�SnYHUNDQ�Sn�KXG��OXQJRU��YLWDPLQ�$�RPVlWWQLQJ��OHYHU��SnYHUNDQ�Sn�LPPXQV\VWHPHW��W�H[
LQIHNWLRQVEHQlJHQKHW�VDPW�UHSURGXNWLRQVVW|UQLQJDU�RFK�DQGUD�W\SHU�DY�HQGRNULQD�HIIHNWHU�RFK
VOXWOLJHQ�FDQFHU�

'LR[LQHU�RFK�3&%�L�EU|VWPM|ON'LR[LQHU�RFK�3&%�L�EU|VWPM|ON

�

��

��

��

���� ���� ���� ���� ���� ���� ���� ���� ����

'LR[LQHU

3&%

7(4�SJ�J�IHWW

*HQRPVQLWWOLJW�GDJOLJW�LQWDJ�DY
GLR[LQHU�RFK�3&%HU��SJ�GDJ

*HQRPVQLWWOLJW�GDJOLJW�LQWDJ�DY
GLR[LQHU�RFK�3&%HU��SJ�GDJ

)|GD 'LR[LQHU��7(4 3&%��7(4

0M|ONSURGXNWHU �� ��
.|WW �� ��
0DUJDULQ��ROMRU �� "
)LVN �� ��
bJJ � �
)UXNW�R�JU|QW � "
7RWDOW ��� ���

'DJOLJW�LQWDJ������SJ��������������a��SJ�NJ�NURSSVYLNW'DJOLJW�LQWDJ������SJ��������������a��SJ�NJ�NURSSVYLNW
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5LVNHQ�I|U�FDQFHU�lU�XQGHUODJ�I|U�ULVNEHG|PQLQJHQ�I|U�GH�SODQD�3&%HUQD�
+lOVRULVNEHG|PQLQJHQ�EDVHUDV�DOOWVn�HQGDVW�Sn�GLR[LQOLN�HIIHNW��0DQ�KDU�lQQX�LQWH�O\FNDWV�J|UD
ULVNEHG|PQLQJ�I|U�GH�LFNH�SODQD�3&%HUQD�²�GH�LFNH�GLR[LQOLND�HIIHNWHUQD��2EVHUYHUD�DWW
PHUSDUWHQ�DY�3&%HUQD�GlUI|U�LQWH�LQJnU�L�ULVNEHG|PQLQJHQ�

'HW�WROHUDEOD�GDJOLJD�LQWDJHW�HQOLJW�:+2�lU���²���SJ�NJ�NURSSVYLNW�RFK�GDJ��'HWWD�|YHUVNULGV
RIWD�L�GHQ�DOOPlQQD�EHIRONQLQJHQ��VlUVNLOW�DY�EDUQ�VRP�DPPDV��PHQ�GH�JRGD�HIIHNWHUQD�DY
DPQLQJ�lU�Vn�VWRUD�DWW�I|UGHODUQD�PHG�DPQLQJ�lQGn�W\GOLJW�|YHUYlJHU���bYHQ�\UNHVILVNDUH�RFK
GHUDV�IDPLOMHU�InU�RIWD�PHU�lQ�GHW�WROHUDEOD�GDJOLJD�LQWDJHW�

/LYVPHGHOVYHUNHW�KDU�JHWW�XW�UnG�RP�NRQVXPWLRQ�DY�IHW�ILVN��)OLFNRU�RFK�NYLQQRU�L�EDUQDI|GDQGH
nOGUDU�UHNRPPHQGHUDV�DWW�K|JVW�HQ�JnQJ�SHU�PnQDG�lWD�YLOGInQJDG�OD[��|ULQJ�RFK�VWU|PPLQJ�VLOO
IUnQ�gVWHUVM|Q�RFK�%RWWQLVND�9LNHQ��VDPW�YLOGInQJDG�OD[�RFK�|ULQJ�IUnQ�9lQHUQ�RFK�YLOGInQJDG
9lWWHUQU|GLQJ��$QGUD�E|U�lWD�GHVVD�ILVNDU�K|JVW�HQ�JnQJ�SHU�YHFND�

)UnJD�IUnQ�HQ�GHOWDJDUH
� )|UV|NHU�PDQ�DQJULSD�NUDIWIRGUHW�VRP�NlOOD"

� 1LNODV�NlQQHU�LQWH�WLOO�GHW�

)UnJD
� +XU�PnQJD�DY�GH�����I|UHQLQJDUQD�KDU�SODQD�VWUXNWXUHU"

� &LUND���VW��K|JVW�����DY�GHQ�WRWDOD�3&%�YRO\PHQ�

���� 6OXWVDWVHU

6OXWVDWVHU�lU�VDPPDQIDWWQLQJVYLV�DWW�VYHQVNHQV�H[SRQHULQJ�I|U�3&%�KDU�PLQVNDW��PHQ�DWW
QLYnHUQD�IRUWIDUDQGH�lU�UHODWLYW�K|JD�

5LVNEHG|PQLQJHQ�EDVHUDV�HM�Sn�KHOD�HIIHNWVSHNWUHW�

7ROHUDEOD�GDJOLJD�LQWDJHW�|YHUVNULGV�IRUWIDUDQGH�DY�YLVVD�JUXSSHU�

.RVWUHNRPPHQGDWLRQHU�EHK|YV�IRUWIDUDQGH�

'HW�lU�DQJHOlJHW�DWW�VH�WLOO�DWW�LQJHW�\WWHUOLJDUH�3&%�VSULGV�WLOO�YnU�PLOM|�

���� bU�GHW�IDUOLJW�DWW�ER�L�µ3&%�KXVµ"

9L�YHW�DWW�KDOWHUQD�L�OXIW�NDQ�YDUD�I|UK|MGD�L�KXV�PHG�3&%�KDOWLJD�IRJDU��(QOLJW
I|UVLNWLJKHWVSULQFLSHQ�UlNQDU�PDQ�PHG�DWW�XSSWDJHW�XU�OXIWHQ�lU�QlUD��������'HW�lU�OnJNORUHUDGH
3&%HU�VRP�ILQQV�L�OXIWHQ�RFK�H[SRQHULQJVWLGHUQD�lU�OnQJD�

'HW�ILQQV�In�VWXGLHU�Sn�PlQQLVNRU�DY�VDPEDQG�PHOODQ�OXIWH[SRQHULQJ�RFK�EHODVWQLQJ��PHQ�HQ
W\VN�VnGDQ�VWXGLH�L�VNRORU�KDU�JHWW�VYnUI|UNODUOLJD�UHVXOWDW��'HW�YDU�NQDSSDVW�QnJRQ�VNLOOQDG�Sn
OlUDUQD�L�VNRORU�PHG�NUDIWLJW�I|UK|MG�3&%�KDOW�MlPI|UW�PHG�DQGUD�VNRORU��'HW�ILQQV�DOOWVn�LQJHQ
DQOHGQLQJ�WLOO�SDQLN��0DQ�EHG|PHU�DWW�YL�InU�L�RVV�3&%�KXYXGVDNOLJHQ�JHQRP�I|GDQ�

1LNODV�SODQHUDU�RFK�KDU�SnE|UMDW�HQ�VWXGLH�DY�VDPEDQGHW�PHOODQ�3&%�KDOW�L�LQRPKXVOXIW�RFK�KDOW
L�EORG��)|UVWXGLHQ�VRP�RPIDWWDU�OXIWPlWQLQJDU�JMRUGH�1LNODV�XQGHU������RFK�KXYXGVWXGLHQ�PHG
PlWQLQJDU�L�EORG�Sn�GH�ERHQGH�L�GHW�DNWXHOOD�KXVHW�RFK�HWW�OLNDGDQW�XWDQ�3&%�IRJDU�SODQHUDU�KDQ
DWW�JHQRPI|UD�XQGHU�nUHW�
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�� ,QYHQWHULQJ�DY�3&%�L�E\JJQDGHU
Gunilla Rex, Rex Hus & Miljökonsult

���� )RJPDVVRU

(QGDVW�SRO\VXOILGEDVHUDGH�IRJPDVVRU�KDU�WLOOYHUNDWV�PHG�LQQHKnOO�DY�3&%��6nGDQD�KDU�DQYlQWV�W
H[�PHOODQ�IDVDGHOHPHQW��L�GLODWDWLRQVIRJDU��YLG�I|QVWHU��G|UUDU��EDONRQJHU�PP��0DQ�NDQ�ILQQD�GHP
lYHQ�LQRPKXV�L�W�H[�HQWUpHU�RFK�WUDSSKXV�

'HW�NDQ�LEODQG�YDUD�VYnUW�DWW�KLWWD�3&%�KDOWLJD�PDVVRU��Gn�GH�NDQ�VLWWD�GROW�W�H[�EDNRP�OLVWHU�YLG
I|QVWHU��'HW�ILQQV�RFNVn�3&%�KDOWLJD�PDVVRU�VRP�KDU�|YHUIRJDWV�PHG�Q\�IRJPDVVD��0DQ�NDQ
RFNVn�KLWWD�IRJPDVVRU�VRP�lU�I|URUHQDGH�PHG�3&%�PDVVD�RFK�VRP�Gn�RIWD�LQQHKnOOHU�OlJUH�KDOWHU
lQ�PDQ�ILQQHU�L�GH�XUVSUXQJOLJHQ�3&%�KDOWLJD�PDVVRUQD��'HW�LQQHElU�DWW�lYHQ�PDVVRU�VRP�LQWH�lU
DY�SRO\VXOILGW\S�NDQ�LQQHKnOOD�3&%�

$QDO\V�NUlYV�I|U�DWW�PDQ�VND�In�YHWD�RP�HQ�IRJPDVVD�LQQHKnOOHU�3&%�HOOHU�HM�

���� 3URYWDJQLQJ�DY�IRJPDVVRU

)UnQ�SURMHNWHW�3&%�L�E\JJQDGHU�UHNRPPHQGHUDU�YL�I|OMDQGH�YLG�SURYWDJQLQJ�DY�IRJPDVVRU�L
E\JJQDGHU�

7DJ�SURYHU�Sn�IRJPDVVRU�L�E\JJQDGHU�IUnQ������²������HOOHU�PRQWHUDGH�XQGHU�GHQQD�SHULRG��7DJ
SURYHU�Sn�DOOD�W\SHU�DY�IRJPDVVRU��G�Y�V�DOOD�VRP�VHU�ROLND�XW��*|U�JlUQD�VDPOLQJVSURY�I|U�YDUMH
IRJPDVVHW\S��'RNXPHQWHUD�QRJD�YDU�SURYHUQD�KDU�WDJLWV�

/lPSOLJ�XWUXVWQLQJ�I|U�SURYWDJQLQJ�lU�HQ�YDVV�NQLY��NQLYEODG�DWW�E\WD�PHG�HOOHU�DFHWRQ�RFK
KXVKnOOVSDSSHU�I|U�QRJJUDQQ�UHQJ|ULQJ�PHOODQ�SURYWDJQLQJDUQD��VN\GGVKDQGVNDU��DOXPLQLXPIROLH
RFK�µQ\FNHOSnVDUµ�DWW�OlJJD�IRJELWDUQD�L��)|U�GRNXPHQWDWLRQHQ�EHK|YV�SHQQD�RFK�SDSSHU�²�W�H[
HQ�LQYHQWHULQJVEODQNHWW�²�RFK�JlUQD�NDPHUD�VRP�VW|G�I|U�PLQQHW��7DJ�RFNVn�PHG�HQ�IRJVSUXWD
I|U�DWW�nWHUVWlOOD�IRJHQ�HIWHU�SURYWDJQLQJHQ�

7DJ�XW�FD���FP�DY�YDUMH�IRJW\S�HOOHU�WDJ�VDPOLQJVSURY�DY�YDUMH�W\S��+HOD�IRJPDVVHELWHQ
�WYlUVQLWWHW��VND�WDV�XW��3URYHUQD�E|U�GHODV�L�WYn�ELWDU��Vn�DWW�IDVWLJKHWVlJDUHQ�NDQ�EHKnOOD�HQ�RFK
VNLFND�HQ�WLOO�ODERUDWRULHW��6YHS�LQ�ELWDUQD�L�IROLH�RFK�OlJJ�GHP�L�SnVDU�VDPW�PlUN�SnVDUQD�JHQDVW
RFK�I\OO�L�SURWRNROOHW�

���� +MlOSPHGHO�I|U�LQYHQWHULQJ

3URMHNWHW�KDU�L�VDPDUEHWH�PHG�0LOM|I|UYDOWQLQJHQ�L�6WRFNKROP�WDJLW�IUDP�KMlOSPHGHO�I|U
GRNXPHQWDWLRQ�DY�LQYHQWHULQJ��EODQNHWWHU�I|U�LQYHQWHULQJVSURWRNROO�I|U�IRJPDVVRU��JROYPDVVRU�
LVROHUUXWRU�RFK�NRQGHQVDWRUHU�VDPW�HQ�EODQNHWW�I|U�VDPPDQVWlOOQLQJ�RFK�UDSSRUWHULQJ�WLOO
NRPPXQHUQDV�PLOM|NRQWRU��'HW�ILQQV�RFNVn�EODQNHWWHU�I|U�GRNXPHQWDWLRQ�DY�VDQHULQJ�RFK
ERUWWDJDQGH�DY�ROLND�3&%�SURGXNWHU��%ODQNHWWHUQD�NDQ�VNULYDV�XW�IUnQ�ZHEESODWVHQ
�ZZZ�VDQHUDSFE�QX��

3n�SURMHNWHWV�ZHEESODWV�ILQQV�RFNVn�HWW�KMlOSPHGHO�L�IRUP�DY�HQ�GDWDEDV�I|U�GRNXPHQWDWLRQ�DY
3&%�L�E\JJQDGHU��'DWDEDVHQ�JHU�P|MOLJKHW�I|U�HQ�IDVWLJKHWVlJDUH�DWW�Sn�HWW�VWUXNWXUHUDW�VlWW
VDPPDQVWlOOD�XSSJLIWHU�RP�3&%�L�VLWW�E\JJQDGVEHVWnQG��+lU�ILQQV�EO�D�RFNVn�DXWRPDWLVND
IXQNWLRQHU�I|U�EHUlNQLQJ�DY�PlQJG�3&%�XWLIUnQ�XSSJLIWHU�RP�IRJOlQJG�RFK�3&%�KDOW�Gn�GHW
JlOOHU�IRJPDVVRU�RFK�PHG�DQGUD�IRUPOHU�I|U�LVROHUJODV��JROYPDVVRU�RFK�NRQGHQVDWRUHU��)UnQ
GDWDEDVHQ�NDQ�RFNVn�GH�QlPQGD�EODQNHWWHUQD�VNULYDV�XW��WRPPD�HOOHU�LI\OOGD�
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'HW�ILQQV�RFNVn�HQ�IXQNWLRQ�I|U�DWW�UHGRYLVD�LQYHQWHULQJVUHVXOWDWHW�GLJLWDOW�WLOO�NRPPXQHQ�

7DQNHQ�lU�DWW�DOOD�IDVWLJKHWVlJDUH�VND�UDSSRUWHUD�WLOO�NRPPXQHQ�YLOND�PlQJGHU�3&%�GH�KDU�IXQQLW
L�ROLND�SURGXNWHU�L�VLQD�E\JJQDGHU��.RPPXQHUQD�NDQ�VHGDQ�VDPPDQ�VWlOOD�GHWWD�RFK�UDSSRUWHUD
YLGDUH�WLOO�SURMHNWHW�RFK�WLOO�1DWXUYnUGVYHUNHW��VRP�YLOO�YHWD�YDG�VRP�ILQQV�WRWDOW�L�ODQGHW�

)UnJD�IUnQ�HQ�DY�GHOWDJDUQD

� 9LOO�NRPPXQHUQD�WD�KDQG�RP�DOOD�LQYHQWHULQJVXSSJLIWHU"

� 'HW�lU�YnU�I|UKRSSQLQJ�DWW�GH�VND�J|UD�GHW��9L�SODQHUDU�DWW�LQIRUPHUD�NRPPXQHUQD�YLG
OlQVYLVD�WUlIIDU�XWH�L�ODQGHW��GlU�YL�EODQG�DQQDW�EHUlWWDU�RP�E\JJVHNWRUQV�nWDJDQGH�RFK�GHQ
LQYHQWHULQJ�RFK�UDSSRUWHULQJ�VRP�YL�XSSPDQDU�IDVWLJKHWVlJDUQD�DWW�J|UD�
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�� ,QYHQWHULQJ�DY�3&%�L�6WRFNKROP
Anneli Åstebro, Miljöförvaltningen i Stockholm

���� ,QYHQWHULQJ�L�6NlUKROPHQ

I Skärholmen har Miljöförvaltningen tagit 29 prover på fogmassa, varav 16 visade sig
innehålla PCB över 500 mg/kg. Genom provtagningen har man beräknat att man identifierat
totalt 82 kg PCB. Man har funnit PCB exempelvis i en transformatorstation, ett sjukhem och
även i radhus med betongelement.

Slutsatser man dragit av inventeringen är att huvuddelen av fogmassorna sitter mellan
element, att det kan finnas fogmassor på många ställen i byggnader och att fogar med PCB-
fogmassor kan sitta dolt. Ofta finns inte ritningar kvar så att man kan veta var de dolda
fogarna finns.

En synpunkt från en deltagare

- ”Dolda fogar” borde heta ”inbyggda fogar” för att inte bedömas juridiskt som ”dolda
fel”.

En annan kommentar

- Det är problem att många fastighetsägare inte har råd med provtagning eller inte
beställer av seriösa konsulter.

���� 0LOM|I|UYDOWQLQJHQV�DUEHWH�I|U�KHOD�6WRFNKROP

Miljöförvaltningen har gått ut till samtliga fastighetsägare i Stockholm som har byggnader
från perioden 1956 – 1973 och bett dem inventera PCB i sina byggnader. Inventeringen ska
utföras i huvudsak under år 2000 och fastighetsägarna uppmanas att använda tillgäng-liga
blanketter. Förvaltningen lämnar också hjälp och information till fastighetsägarna, t ex kan
man medverka vid information till hyresgäster. De informerar via sin webbsida
www.miljo.stockholm.se.

Hittills har de fått redovisning för 10 % av beståndet de frågat om (totalt cirka 2.000
fastigheter). Hälften av den PCB som man hittat är i fogmassor, cirka en fjärdedel i
kondensatorer och en fjärdedel i fönster. Tio saneringar pågår och sju är avslutade.

Miljöförvaltningen har tagit fram ett utkast till blankett för anmälan av PCB-sanering. De
rekommenderar att fastighetsägarna ska göra saneringsplan, samråda med Miljö-
förvaltningen och reservera resurser för sanering. Vid sanering ska bästa möjliga teknik
användas. Egenkontrollen är viktig.

���� )RUWVDWW�DUEHWH

Förhoppningen är att få in redovisning för 60 % i år. Detta år innebär alltså en inlämningsfas.
Eventuellt kan det bli något föreläggande om sanering. Sedan ska de ta ställning till hur de
ska gå vidare. En fråga är hur stort problemet är.

Uppföljningssystem kommer att utvecklas. De arbetar med frågan hur man bäst ska göra
statistiken över den PCB som fastighetsägarna har hittat.
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�� ,QYHQWHULQJ�RFK�SURYWDJQLQJ�DY�3&%�L�IRJPDVVRU
Carl-Johan Götbring, Miljöinvent AB

���� +XU�JnU�PDQ�WLOOYlJD�YLG�3&%�LQYHQWHULQJ"

%HVWlP�E\JJQDGHQV�nOGHU�RFK�HYHQWXHOOD�RPE\JJQDGHU��7DJ�IUDP�ULWQLQJDU�Sn�IDVDGHU�RFK
SODQULWQLQJDU��*n�LJHQRP�IDVWLJKHWHQ�I|U�DWW�In�|YHUEOLFN�

/lJJ�VHGDQ�XSS�V\VWHP�I|U�LQYHQWHULQJHQ��W�H[�XSSLIUnQ�RFK�QHG�HOOHU�IDVDG�I|UVW��LQVLGD�VHGDQ�
1RWHUD�UHOHYDQW�LQIRUPDWLRQ��7DJ�SURYHU�RFK�J|U�HQ�VNULIWOLJ�VDPPDQVWlOOQLQJ�

9LG�3&%�LQYHQWHULQJ�OHWDU�&DUO�-RKDQ�HIWHU�IRJPDVVRU��NRQGHQVDWRUHU��LVROHUJODVI|QVWHU��KDONVlNUD
JROY��JROYIlUJHU�RFK�WUDQVIRUPDWRUHU��ROMHI\OOGD���3&%�LQQHKnOOHW�L�HQ�NRQGHQVDWRU�NDQ�PRWVYDUD
���P��I|URUHQDGH�MRUGPDVVRU�

6YHQVND�(OYHUNVI|UHQLQJHQ�KDU�HQ�OLVWD�|YHU�WUDQVIRUPDWRUHU��'H�NDQ�RFNVn�YDUD�SnI\OOGD��7DJ
SURY�I|UH�VNURWQLQJ��.RQGHQVDWRUHU�PHG�W\SEHWHFNQLQJDU�HQOLJW�GHQ�W\VND�ERNHQ�3&%�%HODVWXQJ
LQ�*HElXGHQ��VWlPPHU�PHG�SURYWDJQLQJDU�VRP�-RKDQ�KDU�JMRUW�

/DUV�(ULN�:HVWHUOXQGV�KXQG��VRP�I|UHYLVDGHV�VHQDUH�XQGHU�GDJHQ��KDU�KLWWDW�NDEODU�VRP�OlFNHU
���O�3&%�KDOWLJ�ROMD�SHU�G\JQ��$QWDJOLJHQ�I\OOV�GH�Sn�IUnQ�QnJRQ�FLVWHUQ��&LUND����NJ�3&%�ILQQV
NYDU�L�ROMHNDEHOQlWHW�L�6WRFNKROP��YLONHW�VNXOOH�NRVWD����PLOMRQHU�NURQRU�DWW�VDQHUD��0DQ�YHW�YLOND
NDEODU�GHW�lU�

0\FNHW�NUDIWNRQGHQVDWRUHU�LQYHQWHUDGHV�RFK�WRJV�ERUW�L�PLWWHQ�Sn����WDOHW�

������ )RJPDVVRU
&DUO�-RKDQ�EHG|PHU�RNXOlUW�RP�IRJPDVVDQ�NDQ�YDUD�EDVHUDG�Sn�SRO\VXOILG��6nGDQ�KDU�RIWD�QnJRW
NUDFNHOHUDG�\WD��LEODQG�L�ULQJIRUPLJW�P|QVWHU��'HQ�NDQ�RFNVn�YLVD�WHFNHQ�Sn�NULWQLQJ��G�Y�V�VSnU�DY
YLWW�SXOYHU��9LG�W|MQLQJ�E|MQLQJ�lU�GHQ�JXPPLDUWDG��0HQ�DOOD�GHVVD�HJHQVNDSHU�NDQ�ILQQDV�EnGH
Sn�3&%�KDOWLJD�RFK�LQWH�3&%�KDOWLJD�IRJPDVVRU��DQDO\V�NUlYV�DOOWLG�

&DUO�-RKDQ�LQYHQWHUDU�RFK�SURYWDU�IRJPDVVRU�Sn�GHW�VlWW�VRP�UHNRPPHQGHUDV�IUnQ�SURMHNWHW��9LG
XWVNlUQLQJ�DY�IRJHQ�E|U�PDQ�WD�XW�����FP�WYlUVQLWW�Vn�QlUD�NDQWHQ�VRP�P|MOLJW��7LOOlJJDV�NDQ
RFNVn�DWW�VN\GGVKDQGVNDUQD�PnVWH�E\WDV�PHOODQ�SURYWDJQLQJDUQD�

)RJPDVVRU�NDQ�I|UHNRPPD�EODQG�DQQDW
• PHOODQ�EHWRQJHOHPHQW
• YLG�HQWUpSDUWLHU�LQ��RFK�XWYlQGLJW
• YLG�I|QVWHUNDUPDU��XQGHU�I|QVWHUEOHFN
• L�ORIWJnQJDU
• L�IRJDU�Sn�EDONRQJHU
• L�GLODWDWLRQVIRJDU�XW��RFK�LQYlQGLJW
• YLG�WUDSSRU
• UXQW�IDVDGHOHPHQW�DY�VWHQ
• L�DQVOXWQLQJ�PRW�VWnOSHODUH

� 3&%�%HODVWXQJ�LQ�*HElXGHQ��(UNlQQHQ�²�%HZHUWHQ�²�6DQLHUHQ���������:LHVEDGHQ��%HUOLQ��%DXYHUODJ�*PE+��.DWDO\VH�H��9���,QVWLWXW
I�U�DQJHZDQGWH�8PZHOWIRUVFKXQJ��,6%1���������������
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• L�DQVOXWQLQJDU�PRW�WDNI|QVWHU�ODQWHUQLQHU
• YLG�XWIDFNQLQJVYlJJDU�L�VDQLWHWVXWU\PPHQ�

������ $QDO\VHU
9LG�EHVWlOOQLQJ�DY�DQDO\V�DQJHU�&DUO�-RKDQ�YDU�KDQ�KDU�WDJLW�SURYHW�RFK�QlU�KDQ�YLOO�KD�VYDUHW�
+DQ�WDU�NRSLD�Sn�EHVWlOOQLQJHQ�RFK�EHKnOOHU�HWW�UHIHUHQVSURY�

6WDQGDUGSURYHU�WDU�FLUND�WLR�GDJDU�H[NOXVLYH�SRVWJnQJ��.RVWQDGHQ�lU�FLUND�����²�����NU�SHU�SURY�
([SUHVVSURYHU�NDQ�PDQ�In�Sn���²���GDJDU�RFK�GH�NRVWDU�PHOODQ�������RFK�������NU�SHU�SURY�
6YDUHW�NDQ�PDQ�In�YLD�SRVWHQ��,QWHUQHW�HOOHU�ID[��+|U�PHG�ODEEHW�RP�GH�WLOOlPSDU�PlQJGUDEDWWHU
RFK�YLOND�OHYHUDQVWLGHU�GH�KDU�

Frågor från deltagarna

� +XU�VND�PDQ�I|UYDUD�SURYHUQD�LQQDQ�GH�VNLFNDV�LYlJ�

� (QOLJW�6ZDUDM�3DXO�EHK|YHU�GH�LQWH�I|UYDUDV�L�N\OVNnS�

� 6ND�PDQ�DQJH�WLOO�SRVWHQ�YDG�VRP�VNLFNDV"

� 'HW�lU�LQJHW�SUREOHP�PHG�SRVWHQ�YLG�GHVVD�VPn�PlQJGHU��VYDUDU�(GGLH�.OLQJVWHGW�

� )O\JWUDQVSRUW�JnU�LQWH�RP�PDQ�PlUNHU�SURYHW��ODQGWUDQVSRUW�JnU�EUD��VlJHU�$UQH�+ROPEHUJ�

� +XU�J|U�PDQ�VLJ�DY�PHG�SURYHU�RFK�DQQDW�IUnQ�LQYHQWHULQJHQ"

� *HQRP�EUD�NRQWDNW�PHG�HQ�VDQHUDUH�NDQ�PDQ�In�OlJJD�GHW�WLOOVDPPDQV�PHG�GHUDV�DYIDOO�
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�� 'LVNXVVLRQ�RP�SURYWDJQLQJ
'LVNXVVLRQVOHGDUH�&KULVWHU�%M|UNOXQG��c)�(QHUJLNRQVXOW�6WRFNKROP�$%

&KULVWHU�LQOHGGH�PHG�DWW�YLVD�QnJUD�GLDJUDP�|YHU�YlUGHQ�IUnQ�ROLND�SURYWDJQLQJDU�DY�3&%�L
IRJPDVVRU��EHWRQJ�RFK�PDUN�

���� 'HW�UHNRPPHQGHUDGH�YlUGHW�I|U�VDQHULQJ

'HW�ULNWYlUGH�I|U�VDQHULQJ�VRP��YnUHQ�������YDOGHV�I|U�E\JJVHNWRUQV�IULYLOOLJD�nWDJDQGH�EDVHUDV
Sn�HUIDUHQKHWHU�IUnQ�PlWQLQJDU�DY�3&%�L�IRJPDVVRU��VRP�YLVDGH�DWW�GHW�IDQQV�YlOGLJW�In
PlWYlUGHQ�PHOODQ�FLUND����RFK��������PJ�NJ����������PJ�NJ� �������)|U�DWW�PHG�JRG�PDUJLQDO
WlFND�LQ�DOOD�IRJPDVVRU�VRP�IUnQ�E|UMDQ�KDIW�HQ�WLOOVDWV�DY�3&%�YDOGHV�Gn�YlUGHW�����PJ�NJ��'HW
VNXOOH�LQQHElUD�DWW�GHW�InWDO�IRJPDVVRU�PHG�KDOWHU�VWUD[�|YHU�����PJ�NJ�VRP�PDQ�I|UYlQWDGH�VLJ
ILQQD�RFNVn�VNXOOH�EOL�I|UHPnO�I|U�VDQHULQJ�

���� 6SULGQLQJ�DY�3&%�IUnQ�IDVDGIRJDU

&KULVWHU�YLVDGH�HWW�GLDJUDP�|YHU�XSSPlWQLQJDU�L�MRUG�IUnQ�VWXGLHQ�L�6lWUD���VRP�YLVDU�DWW�UHODWLYW
K|JD�KDOWHU�nWHUIDQQV�L�PDUNHQ�QlUPDVW�KXVHW�L�GHW�|YHUVWD�VNLNWHW�MRUG��0HQ�lYHQ�Sn�FLUND����FP
GMXS�OLJJHU�KDOWHUQD�OnQJW�|YHU�ULNWYlUGHW�I|U�NlQVOLJ�PDUNDQYlQGQLQJ�

���� 3&%�VSULGQLQJ�L�E\JJQDG

&KULVWHU�YLVDGH�HQ�LOOXVWUDWLRQ�|YHU�HWW�LQWUHVVDQW�IDOO�GlU�SURYHU�WDJLWV�L�IRJPDVVDQ�L�HQ�IDVDG��L
EHWRQJHQ�L�VDPPD�YlJJV�LQVLGD�PRW�HQ�NRUULGRU�RFK�L�YlJJHQ�Sn�DQGUD�VLGDQ�NRUULGRUHQ���6H
ILJXUHUQD�QHGDQ��

0DQ�NDQ�RIWD�ILQQD�3&%�KDOWHU�Sn�PHOODQ����RFK�����PJ�NJ�GlU�GHW�ILQQV�3&%�KDOWLJD�IRJDU�L
QlUKHWHQ�

2. Jansson B, Sandberg J, Johansson N, Åstebro A (1997): PCB i fogmassor - stort eller litet problem? Rapport 4697
Stockholm: /Naturvårdverket.

<WWHUYlJJ� .RUULGRU ,QQHU�
XWVLGD YlJJ

�� � �
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)UnJD�IUnQ�6ZDUDM�3DXO

� 9DG�lU�GHW�I|U�VWDQGDUGDYYLNHOVH�Sn�PlWQLQJDUQD"

� $QDO\VHUQD�KDU�LQWH�JMRUWV�Vn�QRJJUDQW�DWW�GHW�JnU�DWW�VYDUD�Sn��0DQ�KDU�JMRUW�DQDO\VHUQD�I|U
DWW�VH�YDG�PDQ�VND�J|UD��GHW�YLNWLJD�lU�DWW�In�IUDP�XSSJLIWHU�I|U�DWW�NXQQD�J|UD�UlWW�nWJlUG�

� 5RJHU�&RUQHU�DQVHU�DWW�PDQ�VND�J|UD�LQRPKXVPlWQLQJDU�I|UH�RFK�HIWHU�VDQHULQJ�

6DPOLQJVSURY

)UnJD�IUnQ�GHOWDJDUH
� 6ND�PDQ�WD�VDPOLQJVSURY"

&KULVWHU
� 'HW�EHURU�Sn�YDG�PDQ�PHQDU��0DQ�VND�LQWH�EODQGD�SURYHU�IUnQ�ROLND�KXV��0HQ�GHW�NDQ�YDUD

PHQLQJVIXOOW�L�HWW�µORNDOW�RPUnGHµ�L�HQ�E\JJQDG�

���� )|UH�²�HIWHU�XWE\WH�DY�3&%�KDOWLJD�IRJDU

&KULVWHU�KDGH�VRP�H[HPSHO�LOOXVWUHUDW�L�GLDJUDP�I|UKnOODQGHW�PHOODQ�HQ�3&%�KDOWLJ�IRJ�PHG�����
3&%����������PJ�NJ��RFK�GHQ�KDOW�PDQ�NDQ�ILQQD�L�GHQ�Q\D�IRJPDVVDQ�HIWHU�VDQHULQJ��L�GHWWD�IDOO
FLUND�������PJ�NJ��'HW�YLVDU�HQ�nWHUYDQGULQJ�DY�3&%�Sn�GU\JW�����RFK�LQQHElU�DWW�PDQ�WDJLW�ERUW
PHUSDUWHQ��GYV��QlUD�������$WW�LQWH�KLWWD�QnJRQ�3&%�L�GHQ�Q\D�IRJPDVVDQ�HWW�nU�HIWHU�VDQHULQJ
WURU�LQWH�&KULVWHU�lU�P|MOLJW�

2P�GHW�lU�QnJRQ�SURFHQW�NYDU�L�SRUHU�L�EHWRQJHQ�Vn�lU�GHW�GHQ�VW|UVWD�NlOODQ�WLOO�nWHUYDQGULQJ��,
EHWRQJHQ�ILQQV�LQWH�P\FNHW�NYDU�

'HW�lU�YLNWLJW�DWW�SnSHND�I|U�IDVWLJKHWVlJDUH�DWW�PDQ�LQWH�GLUHNW�PnVWH�VDQHUD�RP�LJHQ��'HQ
LQIRUPDWLRQHQ�EHK|YHU�YL�KMlOS�DWW�In�XW�

$QQHOL�cVWHEUR
� 0DQ�InU�J|UD�HQ�VNlOLJKHWVDYYlJQLQJ�DY�3&%�LQQHKnOOHW�L�GHQ�Q\D�IRJHQ�L�I|UKnOODQGH�WLOO�NRVWQDGHQ�I|U�Q\

VDQHULQJ��'H�KDU�LQWH�NUDY�Sn�VDQHULQJ�GLUHNW�LJHQ�HOOHU�LQRP�HWW�InWDO�nU�

5RJHU�&RUQHU

� bU�GHW�VNLOOQDG�L�KDOWHU�K|JW�XSS�RFK�OnQJW�QHU�Sn�HQ�IDVDG"

� 'HW�YDU�LQJHQ�VRP�NXQGH�VYDUD�Sn�GHW�

$QQHOL�+HQULNVVRQ
� 0LQ�HUIDUHQKHW�lU�DWW�IDVWLJKHWVlJDUQD�WDU�I|U�OLWH�SURYHU�

� &KULVWHU�KDU�RIWD�IDVWLJKHWVlJDUHQ�PHG�YLG�SURYWDJQLQJHQ�

(OLVDEHWK�'DQLHOVVRQ
� 7DU�PDQ�KlQV\Q�WLOO�nOGHU�Sn�IRJHQ�²�RP�GHQ�lU�VSUXFNHQ�PP�²�YLG�UHNRPPHQGDWLRQ�DY�VDQHULQJ"�9DULHUDU

VSULGQLQJHQ�PHG�nOGHUQ"

&KULVWHU
� 9L�UHNRPPHQGHUDU�DWW�PDQ�WDU�GH�K|JD�KDOWHUQD�I|UVW�

$UQH�+ROPEHUJ
� ,�VDPEDQG�PHG�ULYQLQJ�KDU�YL�K\YODW�DY�I|QVWHUNDUPDU��'H�LQQHK|OO�P\FNHW�3&%�GlU�IRJHQ�VXWWLW��XQJHIlU��

²������(WW�SDU�K\YHOWDJ�LQ�YDU�GHW�PLQGUH�lQ���SSP�
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�� ,QYHQWHULQJ�PHG�3&%�KXQG
/DUV�(ULN�:HVWHUOXQG��+XQGVNRODQ�L�6ROOHIWHn�$%

/DUV�(ULN�KDGH�PHG�VLJ�PDWHULDO�VRP�SUHVHQWHUDU�+XQGVNRODQ�L�6ROOHIWHn�RFK�GH�3&%�VSDQDQGH
KXQGDUQD�1LQMD�RFK�5L[��+XQGVNRODQ�HUEMXGHU�VSnUQLQJ�DY�3&%�PHG�KXQG�RFK�KXQGI|UDUH��'HQ
VYDUWD�ODEUDGRUHQ�5L[�YDU�PHG�I|U�DWW�YLVD�VLQ�I|UPnJD�L�VDPEDQG�PHG�VHPLQDULHW�

���� /DUV�(ULN�EHUlWWDU�RP�KXQGHQ�RFK�KXU�GHQ�DUEHWDU

0lQQLVNDQ�KDU�HQ�µOXNWKMlUQDµ�VWRU�VRP�HQ�lUWD��KRV�KXQGHQ�lU�GHQ�VWRU�VRP�HQ�SLQJSRQJEROO�
0HQ�KDQ�YHW�LQWH�KXU�PnQJD�JnQJHU�ElWWUH�GHQ�NlQQHU�OXNW�MlPI|UW�PHG�PlQQLVNRU�

)UnJD�IUnQ�GHOWDJDUH

� +XU�NDOLEUHUDU�QL�KXQGHQ"

� 'HQ�NDOLEUHUDU�VLJ�VMlOY�²�EOLU�NlQVOLJDUH�RFK�NlQVOLJDUH��)|UDUHQ�PnVWH�OlUD�VLJ�DWW�OlVD�DY
KXQGHQ�

� 9DUI|U�MDJDU�KXQGHQ�3&%"

� /DEUDGRUHU�MDJDU�DOOW�VRP�U|U�VLJ��GHW�lU�MlWWHVNRM��/DEUDGRUHU�lU�RFNVn�OlUGD�DWW�MDJD�UHGDQ
G|WW�E\WH��G�Y�V�GHW�lU�HQ�DSSRUWHUDQGH�KXQG��'lUI|U�NDQ�GH�MDJD�E\WHQ�VRP�OLJJHU�VWLOO�

� 'HW�ILQQV�FLUND�����YDULDQWHU�DY�3&%�²�YDG�KLWWDU�GHQ"

� 9L�ILFN�UHQ�3&%�IUnQ�SURIHVVRU�7\VNOLQG�YLG�8PHn�8QLYHUVLWHW��VRP�YL�KDU�WUlQDW�KXQGHQ�Sn�
9L�ILFN�RFNVn�KMlOS�PHG�IRJPDVVRU�DY�$QQHOL�cVWHEUR�L�VWDUWHQ�

*HQRP�DWW�OXNWD�Sn�NOlGHU�NDQ�KXQGHQ�KLWWD�HQ�SHUVRQ��+XQGHQ�E\WHU�DOGULJ�IUnQ�GHW�VSnU�KDQ
E|UMDW�I|OMD�

9L�WURU�DWW�YL�NDQ�VRUWHUD�ERUW�GH�KXV�GlU�GHW�LQWH�ILQQV�3&%��9L�NRPPHU�DWW�VWDUWD�HQ
I|UV|NVYHUNVDPKHW�L�E\JJQDGHU��+XQGHQ�VND�YDUD�HWW�KMlOSPHGHO��GHQ�NRPPHU�DOGULJ�DWW�WD�DOOW�

2P�PDQ�VND�XQGHUV|ND�IRJDU�L�IDVDG��NDQ�PDQ�SORFND�XW�SURYHU�RFK�OlJJD�XW�I|U�DWW�OnWD�KXQGHQ
OXNWD��'HW�JnU�LQWH�DWW�WD�PHG�KXQGHQ�XSS�Sn�IDVDGHQ�
)UnJD�IUnQ�GHOWDJDUH

� +XU�YHW�PDQ�RP�GHW�lU�OLWH�3&%�HOOHU�K|J�KDOW"

� 0DQ�InU�OlVD�DY�KXQGHQV�LQWHQVLWHW��'HW�NDQ�YDUD�VYnUW��'HQ�lU�ROLND�EHURHQGH�Sn�KXU
LQWUHVVHUDG�KXQGHQ�lU��'HW�lU�ElVW�QlU�PDQ�VWDUWDU�L�YHFNDQ�

� .lQQHU�GHQ�3&%�Sn�DYVWnQG"

� -D��GHQ�NlQQHU�GHW�L�OXIWHQ�

� bU�GHW�QnJRQ�ULVN�I|U�KXQGHQ"

� 9L�KDGH�)2$�PHG�I|U�EHG|PQLQJ��QlU�GHW�JlOOGH�NYLFNVLOYHUKXQGHQ��+XQGHQ�H[SRQHUDV�Vn
NRUW�WLG��QlU�GHQ�KLWWDU�QnJRW��'HQ�WDV�ERUW�GLUHNW��+XQGHQ�WMlQVWJ|U�L���²���nU�DY����HOOHU�PD[
���nUV�OLYVWLG��9L�KDU�LQWH�VHWW�QnJRW�L�DQDO\VHU�VRP�KDU�JMRUWV�Sn�KXQGHQ�

� bU�GHW�WURYlUGLJW�PHG�DQDO\V�PHG�KXQGHQ"

� �+XQGHQ�WDODU�RP�DWW�µKlU�OXNWDU�GHW�3&%µ��6HQ�InU�IDVWLJKHWVlJDUHQ�WD�|YHU�
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+XQGHQ�KDU�HWW�LQE\JJW�µVSROV\VWHPµ��KDQ�IQ\VHU�XW�RFK�W|PPHU�N|UWODU�I|U�UHQLQJ��QlU�KDQ�KDU
InWW�LQ�GDPP��+DQ�PnVWH�In�WLG�I|U�GHWWD��DQQDUV�NlQQHU�KDQ�LQWH�OXNWHU�EUD�

���� )|UHYLVQLQJ�DY�KXQGHQ

/DUV�(ULN�OlW�VHGDQ�KXQGHQ�YLVD�KXU�KDQ�V|NHU�RFK�KLWWDU�HQ�J|PG�ELW�IRJPDVVD�PHG�3&%�LQODJG
L�HQ�SODVWSnVH�
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���'LVNXVVLRQ�RP�DQDO\VPHWRGHU
�����,QWURGXNWLRQ��5DSSRUW������1RJJUDQQKHW�L�DQDO\VPHWRGHU

%R�-DQVVRQ��,QVWLWXWHW�I|U�WLOOlPSDG�PLOM|IRUVNQLQJ��,70��6WRFNKROPV�8QLYHUVLWHW

%R�-DQVVRQ�UHGRJMRUGH�I|U�HUIDUHQKHWHU�IUnQ�,70V�DUEHWH�PHG�DQDO\V�DY�3&%�L�IRJ�PDVVRU�

3URYEHUHGQLQJ�JnU�WLOO�Vn�DWW�HWW�GHOSURY�WDV�XW�RFK�ILQI|UGHODV��/|VQLQJVPHGHO�WLOOVlWWV��W�H[�KH[DQ
��DFHWRQ��VRP�LQQHKnOOHU�µODJRPµ�PlQJG�LQWHUQ�VWDQGDUG��H[WUDNWLRQ�L�XOWUDOMXG�PHG�XSSUHSQLQJ
WYn�JnQJHU��'lUHIWHU�J|UV�HYHQWXHOO�XSSUHQLQJ�RFK�VSlG�QLQJ�NRQFHQWUHULQJ�

%R�-DQVVRQ�XQGHUVWU|N�NUDIWLJW�YLNWHQ�DY�DWW�J|UD�HQ�HIIHNWLY�H[WUDNWLRQ��RFK�DWW�GHW�lU�YlVHQWOLJW
DWW�ILQI|UGHOD�SURYELWDUQD��ELWDU�RP�PD[���[���[���PP���REHURHQGH�DY�H[WUDNWLRQVPHWRG�

([WUDNWLRQ�DY�3&%�IUnQ�IRJPDVVD
Bo Jansson

*DVNURPDWRJUDIL�PHG�HOHNWURQLQInQJQLQJVGHWHNWRU�DY�GHVVD�H[WUDNW�lU�JDQVND�RNRPSOLFHUDG�RFK
NURPDWRJUDPPHQ�OLNQDU�RIWDVW�GHP�VRP�HUKnOOHV�IUnQ�GH�NRPPHUVLHOOD�3&%�SURGXNWHUQD��,�YLVVD
KXV�KDU�IRJPDVVD�PHG�EODQGQLQJ�DY�IOHUD�SURGXNWW\SHU�DQYlQWV��YLONHW�NDQ�NRPSOLFHUD�GHQ
NYDQWLWDWLYD�EHVWlPQLQJHQ�
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Fogmasseextrakt

Aroclor 1260

Bo Jansson

*DVNURPDWRJUDP�DY�3&%

'HQ�SRWHQWLHOOD�VW|UQLQJHQ�IUnQ�NORUSDUDIILQHU�L�SURYHUQD�GLVNXWHUDGHV�RFK�HQ�PDVVSHNWURPHWULVN
PHWRG�EDVHUDG�Sn�QHJDWLYD�MRQHU�ELOGDGH�YLG�NHPLVN�MRQLVDWLRQ�EHVNUHYV�NRUWIDWWDW�

%R�-DQVVRQ�WRJ�RFNVn�XSS�EHKRYHW�DY�NYDOLWHWVNRQWUROO�I|U�DQDO\VHUQD�DY�3&%�L�IRJPDVVRU��'HW
JlOOHU�IUlPVW�YlUGHQ�NULQJ�GH�JUlQVHU�VRP�QX�WLOOlPSDV��W�H[����SSP�I|U�VDQHULQJ���'H�IRJPDVVRU
YL�KLWWDU�L�GHVVD�KDOWRPUnGHQ�lU�RIWDVW�nWHUNRQWDPLQHUDGH�Q\D�IRJPDVVRU��RFK�KDOWHQ�L�GHVVD
YDULHUDU�NUDIWLJW��VDQQROLNW�EHURHQGH�Sn�DWW�JDPPDO�PDVVD�ILQQV�NYDU�L�ILFNRU�L�GHW�RPJLYDQGH
PDWHULDOHW�

,�HWW�H[HPSHO�YLVDGHV�KXU�KDOWHQ�L�HQ����PP�OnQJ�IRJELW�YDULHUDGH�PHOODQ���RFK����SSP��'HW�J|U
DWW�GHWWD�PDWHULDO�LQWH�NDQ�IXQJHUD�VRP�UHIHUHQVPDWHULDO�L�NYDOLWHWVNRQWUROOHQ�

�����'LVNXVVLRQ

������� 5HIHUHQVPDWHULDO
,�GHQ�HIWHUI|OMDQGH�GLVNXVVLRQHQ�WRJV�SUREOHPHW�PHG�UHIHUHQVPDWHULDO�XSS��'HW�ILQQV�HWW
LQWHUQDWLRQHOOW�EHKRY�DY�HWW�VnGDQW�RFK�IOHUD�DY�VHPLQDULHGHOWDJDUQD�ORYDGH�DWW�Jn�KHP�RFK
XQGHUV|ND�RP�PDQ�NXQGH�ILQQD�QnJRW�VlWW�DWW�KRPRJHQLVHUD�IRJPDVVRU�

������� $QDO\VPHWRGHU
6ZDUDM�3DXO�EHVNUHY�HQ�DOWHUQDWLY�PHWRG�I|U�DQDO\V�DY�3&%�L�IRJPDVVRU��+DQ�DQYlQGHU�HQ
S\URO\VHQKHW�NRSSODG�WLOO�HWW�*&�06�V\VWHP�RFK�MlPI|U�QHGEU\WQLQJVSURGXNWHUQD�PHG�GHP�VRP
HUKnOOHV�IUnQ�3&%��'HVVD�PHWRGHU�lU�P\FNHW�DQYlQGEDUD�I|U�NRPSOH[D�SURYHU��VSHFLHOOW�PHG
PDWHULDO�VRP�lU�VYnUW�DWW�NURPDWRJUDIHUD��PHQ�GLW�K|U�NQDSSDVW�3&%��'HW�NDQ�RFNVn�ILQQDV�ULVN
I|U�LQWHUIHUHQV�IUnQ�NORUSDUDIILQHU�VRP�YLG�S\URO\V�NDQ�ELOGD�3&%��SnSHNDGH�%R�

(GGLH�.OLQJVWHGW�YLVDGH�HQ�P\FNHW�HIIHNWLY�H[WUDNWLRQ�DY�3&%�IUnQ�IRJPDVVD��5HGDQ�GHW�I|UVWD
H[WUDNWHW�L�HWW�HIIHNWLYW�XOWUDOMXGVEDG�LQQHK|OO�PHU�lQ������DY�GHQ�3&%�VRP�NXQGH�WRWDOW
H[WUDKHUDV�L�WUH�H[WUDNW�
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(YD�1\PDQ�EHUlWWDGH�DWW�KRQ�DQYlQGHU�HQ�LPPXQRDVVD\�I|U�DWW�EHVWlPPD�3&%��0HWRGHQ�NDQ
VNUlGGDUV\V�I|U�DWW�VOn�I|U�YLVVD�WU|VNHOYlUGHQ��RFK�����SSP�lU�HWW�VnGDQW�L�KHQQHV�PHWRG�

������� cWJlUGVJUlQVHQ
3n�HQ�IUnJD�RP�YDG�GH�����SSP�VRP�VDWWV�VRP�nWJlUGVJUlQV�VWnU�I|U��EHVNUHY�&KULVWHU�DWW�GHW�lU
WRWDO�3&%��EHUlNQDG�VRP�VXPPDQ�DY�VMX�NRQJHQHU��,&(6��PXOWLSOLFHUDW�PHG�UHOHYDQW�IDNWRU�

������� %HVWlOODUQDV�V\QSXQNWHU
*HQHUHOOW�YHUNDGH�GH�QlUYDUDQGH�YDUD�WLOOIUHGVVWlOOGD�PHG�DQDO\VYHUNVDPKHWHQ�RFK�IOHUD�DY
XSSGUDJVJLYDUQD�YDU�Q|MGD�PHG�SULVXWYHFNOLQJHQ��HIWHUVRP�DQDO\VNRVWQDGHUQD�PLQVNDW�IUnQ�FLUND
������NU�WLOO�FLUND�����NU�SHU�SURY�

�����$OOPlQ�GLVNXVVLRQ�RP�LQYHQWHULQJ�RFK�VDQHULQJ

$LPH�0XVW
� 'HW�lU�YLNWLJW�DWW�KD�NRQWUROO�|YHU�VLQ�GRNXPHQWDWLRQ��Vn�DWW�PDQ�YHW�YDG�PDQ�KDU�L�KXVHW��QlU

PDQ�ULYHU�

$QQHOL�cVWHEUR
� 0DQ�PnVWH�YHWD�DWW�PDQ�InU�ERUW�GHQ�VWRUD�PlQJGHQ�3&%��PDQ�PnVWH�DQYlQGD�ElVWD�WHNQLN

YLG�VDQHULQJ�RFK�KD�NRQWUROO�|YHU�VSULGQLQJHQ�

$QQHOLH�+HQULNVVRQ
� 9L�DUEHWDU�PHG�PLOM|WLOOV\Q�DY�LQGXVWULHU��GlU�GHW�NDQ�EOL�HWW�RPIDWWDQGH�DUEHWH��'HW�lU�YLNWLJW

PHQ�YL�KDU�UHVXUVSUREOHP��9DG�DQVHU�1DWXUYnUGVYHUNHW"

1LNODV�-RKDQVVRQ
� 0DQ�KDU�WDJLW�VLJ�DQ�GHWWD�PHG�OLY�RFK�OXVW�L�6WRFNKROP��0DQ�PnVWH�DYJ|UD�Sn�GHW�ORNDOD

SODQHW�KXU�PDQ�VND�DUEHWD��2P�PnQJD�NRPPXQHU�LQWH�PlNWDU�PHG��InU�PDQ�WD�HQ�GLVNXVVLRQ�

(Q�V\QSXQNW�IUnQ�HQ�GHOWDJDUH
� 6WRFNKROP�lU�OLWH�XQLNW�QlU�GHW�JlOOHU�UHVXUVHUQD�

&DUO�-RKDQ�*|WEULQJ
� 6ROQD�JLFN�XW�WLOO�IDVWLJKHWVlJDUQD�I|UUD�nUHW�

&KULVWHU�%M|UNOXQG
� )ULYLOOLJKHW�RFK�VPLGLJDUH�UHJOHU�lU�.UHWVORSSVUnGHWV�WDQNH��'HW�lU�NQHSLJW�QlU�GHW�QX�OLJJHU

XQGHU�ODJHQ�RFNVn��.RPPXQHUQD�PnVWH�QRJ�WD�WDJ�L�GHW�QX�

3HU�/LOOLHKRUQ
� 'HW�lU�I|UGHODU�PHG�DWW�DUEHWD�Sn�HJHW�LQLWLDWLY��PHQ�lQGn�L�QlUD�VDPUnG�PHG�NRPPXQHUQD�

'H�lU�MX�H[SHUWHU�RFK�PDQ�NDQ�GLVNXWHUD�nWJlUGHU�PHG�GHP�

� 7LOO�$QQHOL��bU�GHW�EUD�VWDQGDUG�Sn�GHW�PDWHULDO�QL�InWW�LQ�LGDJ"

$QQHOL
� -D�GHW�lU�GHW�

� YL�KMlOSHU�IDVWLJKHWVlJDUQD�DWW�VWlOOD�IUnJRU�WLOO�ODEEHQ�RFK�RP�GH�YLOO�InU�GH�KMlOS�DWW�WROND
UHVXOWDWHW�
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(GGLH
� 9L�NDQ�In�YlOGLJW�EODQGDGH�SURYHU��'n�VNLFNDU�YL�nWHU��EHU�RP�GRNXPHQWDWLRQ�RFK�VlJHU�KXU�YL

YLOO�KD�SURYHUQD��'HW�IXQJHUDU�JHQHUHOOW�YlOGLJW�EUD�

$LPH
� bU�GHW�ULVN�DWW�PDQ�NRQWDPLQHUDU�SURYHUQD�PHG�NQLYHQ"

&KULVWHU
� 2P�IRJPDVVDQ�LQWH�lU�NOLEELJ�JnU�GHW�QRJ�EUD��lU�GHQ�NOHWLJ�lU�GHW�VYnUW��5HQJ|ULQJHQ�lU

YLNWLJ��2P�PDQ�DQYlQGHU�EU\WNQLY�Vn�VOLSSHU�PDQ�O|VQLQJVPHGHO�

� 9DG�NDQ�I|UElWWUDV�QlU�GHW�JlOOHU�LQYHQWHULQJ�RFK�DQDO\V"

&DUO�-RKDQ
� 'HW�ILQQV�HWW�EUD�XQGHUODJ�L�GDWDEDVHQ��'HW�lU�EUD�DWW�DOOD�J|U�OLND��GHW�EOLU�OlWWDUH�I|U

PLOM|NRQWRUHQ�

&KULVWHU
� 3UREOHPHW�lU�GH�VPn�IDVWLJKHWVlJDUQD�VRP�LQWH�WDU�WLOO�VLJ�GHWWD��'H�VWRUD�lU�YlO�Sn�JnQJ��lYHQ

XWH�L�ODQGHW��%HWUlIIDQGH�ERVWDGVUlWWVI|UHQLQJDUQD�lU�YLVVD�RUROLJD�RFK�WLGLJW�XWH�PHG�nWJlUGHU
PHGDQ�DQGUD�KDU�GnOLJ�HNRQRPL�RFK�DYYDNWDU�

$QQHOL
� 'HW�IXQJHUDU�EUD�PHQ�PHU�XSSJLIWHU�PnVWH�LQ��6DQHULQJVWHNQLNHQ�E|UMDU�KLWWD�VLQD�IRUPHU�

8OULN�6SDQQRZ
� 'HW�lU�LQWUHVVDQW�DWW�PDQ�YDOW�DWW�J|UD�GHW�IULYLOOLJW��,�'DQPDUN�KDU�GH�HM�EHVWlPW�KXU�GH�VND

J|UD��'H�lU�LQWUHVVHUDGH�DY�VDQHULQJ�RFNVn�

3HU
� (Q�HQNlW�KDU�JnWW�XW�WLOO�6$%2�I|UHWDJHQ��'HQ�YLVDGH�DWW�����DY�DOOD�6$%2�I|UHWDJHQV

OlJHQKHWHU�IUnQ�GHQ�DNWXHOOD�SHULRGHQ�ILQQV�KRV�I|UHWDJ�VRP�KDU�E|UMDW�LQYHQWHUD�RFK�����KRV
GHP�VRP�E|UMDW�VDQHUD�

� )DVWLJKHWVlJDUQD�KDU�NRPPLW�K\JJOLJW�OnQJW�PHG�LQYHQWHULQJ��2FK�WHNQLNHQ�KDU�VODJLW�LJHQRP
JDQVND�EUD�

� 9LG�OnJD�KDOWHU�lU�GHW�HWW�RVlNHUKHWVPRPHQW��'HW�lU�YLNWLJW�DWW�KLWWD�GH�K|JD�KDOWHUQD�

� 6DPPDQIDWWQLQJVYLV�EHK|YV�PHU�NXQVNDS�RP�YDG�3&%�lU�RFK�IDURUQD�PHG�GHW�
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���'HOWDJDUOLVWD

1DPQ )|UHWDJ
(OLVDEHWK�'DQLHOVVRQ $EYDF

$LPH�0XVW $LPH[�$%�F�R�33�3RO\PHU

(GGLH�.OLQJVWHGW $QDO\&HQ�1RUGLF�$%

0LFKHO�*OXMLF %DLYD\�%\JJIRJ�$%

7DSDQL�3ROYL %$5$%�$%

$QQD�*XVWDYVVRQ %/2&2�$%

3LD�/|IJUHQ %/2&2�$%

8OULN�6SDQQRZ %\JJH����$QO JV��RJ�7U �NDUWHOOHW

0DJQXV�(QJGDKO (NVWU|P�	�(QJGDKO

&KDUORWWH�)RUVEHUJ )%�(QJLQHHULQJ�$%

0DWWV�0nUWHQVVRQ ))7�NRQVXOW

7KRPDV�1RUUPDQ +DOOVWDKDPPDUV�.RPPXQ

$QGHUV�:DVHOO ,1(9&2�0LOM|�$%

(YD�=DFKULVVRQ -	:�(QHUJL�RFK�0LOM|��$YG�%\JJQDGVI\VLN

$UQH�+ROPEHUJ .0�/DE�$%

0DUWLQ�.DW]PDQ 0LOM|�	�KlOVRVN\GGVI|UYDOWQLQJHQ�L�9lVWHUnV

+nNDQ�/XQGJUHQ 0LOM|�	�KlOVRVN\GGVI|UYDOWQLQJHQ�L�6ROOHQWXQD

*KD]L�$OKLQGDZL 0LOM|��RFK�KlOVRVN\GGVNRQWRUHW�L�8SSODQGV�9lVE\�NRPPXQ

5RJHU�&RUQHU 0LOM|I|UYDOWQLQJHQ�L�6WRFNKROP

0DWWLDV�/LQGEHUJ 0LOM|NRQWRUHW�L�1RUEHUJ

3HU�)RJHOVWU|P 0LOM|NRQWRUHW�L�9l[M|

6ZDUDM�3DXO 33�3RO\PHU�$%

0DULD�2VNDUVVRQ 6DOHPV�NRPPXQ��PLOM|��RFK�VDPKlOOVE\JJQDGVNRQWRUHW

.DL�)DKOJUHQ� 6DPKlOOVE\JJQDGVI|UYDOWQLQJHQ�L�6XQGE\EHUJV�VWDG

%HUW�*|UDQ�/||I 6(%�)DVWLJKHWVI|UYDOWQLQJ

0RQLND�)UDQ]pQ 6*$%�$QDO\WLFD

6XQH�/LQGJUHQ 6NDQVND�7HNQLN�$%��+XV�0LWW

)LQQ�0DOPJUHQ 6N|YGH�NRPPXQ��0LOM|��RFK�KlOVRVN\GGVNRQWRUHW

.DULQ�.MHOOEHUJ 6N|YGH�NRPPXQ��0LOM|��RFK�KlOVRVN\GGVNRQWRUHW

*XQLOOD�%HUJOLQG 6WUlQJQlV�NRPPXQ��6DPKlOOVE\JJQDGVNRQWRUHW
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5XQH�%ORPTYLVW 6WUlQJQlV�NRPPXQ��6DPKlOOVE\JJQDGVNRQWRUHW

+DQV�:HWWHUEHUJ 6WU|PPD�)|UYDOWQLQJV�$%

5RODQG�1LOVVRQ 6XQGVYDOOV�NRPPXQ��IDVWLJKHWVNRQWRUHW

$QQHOLH�+HQULNVVRQ 6XQGVYDOOV�NRPPXQ��PLOM|NRQWRUHW�

&LP�.|KOHU 6ZHFR�3URMHNWOHGQLQJ�$%

(YD�1\PDQ 7HNRPR�%\JJQDGVNYDOLWHW�$%

)UHGULN�+ROPVWU|P 9DOLGDWLRQ�	�,QVSHFWLRQ

1DQF\�$QGHUVVRQ 9%%�9,$.�$%��99/

3HWWHU�-RUPDQ gUHEUR�6NDGHWHNQLN�$%

8OI �1LOVVRQ gUHEUR�6NDGHWHNQLN�$%

���)|UHOlVDUH

1DPQ )|UHWDJ
3HU�/LOOLHKRUQ 6YHULJHV�)DVWLJKHWVlJDUHI|UEXQG

*XQLOOD�5H[ 5H[�+XV�	�0LOM|NRQVXOW

1LNODV�-RKDQVVRQ 1DWXUYnUGVYHUNHW�RFK�,00��.DUROLQVND�,QVWLWXWHW

$QQHOL�cVWHEUR 0LOM|I|UYDOWQLQJHQ�L�6WRFNKROP

&DUO�-RKDQ�*|WEULQJ 0LOM|LQYHQW�$%

&KULVWHU�%M|UNOXQG c)�(QHUJLNRQVXOW�6WRFNKROP�$%

/DUV�(ULN�:HVWHUOXQG +XQGVNRODQ�L�6ROOHIWHn�$%

%R�-DQVVRQ ,70��6WRFNKROPV�8QLYHUVLWHW

%HQJW�*XVWDIVVRQ 6WRFNKROPV�1lULQJVOLYVNRQWRU��/,3�NDQVOLHW
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