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,QGLDQ�-RXUQDO�RI�0DWHUQDO�)HWDO���1HRQDWDO�0HGLFLQH
9ROXPH����1XPEHU����-DQXDU����-XQH�����

'2,��KWWS���G[�GRL�RUJ����������LMPIQP���������;��������
5HYLHZ��UWLFOH

�D��&DUH�2EVWHWULFV

3UL�DQND��JUDZDO����DNU�WL��DQOD����OND����3DWLO�

��WKRUV� �IILOLDWLRQ�� ���-XQLRU� 5HVLGHQW�� �3URIHVVRU� ��
+2'��'HSDUWPHQW�RI�2EVWHWULFV�DQG�*�QHFRORJ����&30�
0HGLFDO�&ROOHJH��'KXOH���������0DKDUDVKWUD��,QGLD�

&RUUHVSRQGHQFH� ��WKRU�� 3UL�DQND� �JUDZDO�� -XQLRU�
5HVLGHQW�� 'HSDUWPHQW� RI� 2EVWHWULFV� DQG� *�QHFRORJ���
�&30� 0HGLFDO� &ROOHJH�� 'KXOH� �������� 0DKDUDVKWUD��
,QGLD�

(�PDLO��SL�QDJUDZDO���#JPDLO�FRP

5HFHLYHG�RQ������������

�FFHSWHG�RQ������������

�EVWUDFW

'D��FDUH�2EVWHWULFV�LV�D�UHFHQW�FRQFHSW��7KH�SUHJQDQW�ZRPDQ�LV�JLYHQ�LQSDWLHQW�FDUH�RQ�DQ�
RXWSDWLHQW�EDVLV�E��D�WUDLQHG�2EVWHWULFLDQ��7KLV�QHZ�PRGHO�RI�FDUH�RQ�DQ�RXWSDWLHQW�EDVLV�IRU�WKH�
HQWLUH�GD��E��FOLQLFDO�DQG�ODERUDWRU��PRQLWRULQJ�KDV�EHHQ�GHYHORSHG�IRU�KLJK�ULVN�SUHJQDQFLHV�OLNH�
*UDQG�PXOWLSDUDV��SDWLHQWV�ZLWK�FRPRUELGLWLHV�OLNH�'LDEHWHV�PHOOLWXV��*HVWDWLRQDO�+�SHUWHQVLRQ��
ZRPHQ�ZLWK�KLVWRU��RI�VWLOO�ELUWK��UHGXFHG�IHWDO�PRYHPHQW��DQDHPLD�RU�SRVW�PDWXULW���'D��FDUH�
2EVWHWULFV�XQLW�LV�DGYDQWDJHRXV�WR�ZRPHQ�DV�VKH�QHHG�QRW�XQGHUJR�KRVSLWDOLVDWLRQ�

.H�ZRUGV��'D�FDUH��2EVWHWULFV��2XWSDWLHQW�

,1752�8&7,21

,Q�UHVSRQVH�WR�FRQFHUQV�DERXW�WKH�FRVW�RI�DQWHQDWDO�
DGPLVVLRQ�DV�ZHOO�DV�WKH�LPSDFW�WKDW�LW�KDV�RQ�WKH�

OLYHV� RI� ZRPHQ� DQG� WKHLU� IDPLOLHV�� D� QHZ� PRGHO�
RI� FDUH�� WKDW� RI� WKH� DQWHQDWDO� DVVHVVPHQW�XQLW�� KDV�
EHHQ� GHYHORSHG� IRU� KLJK� ULVN� SUHJQDQFLHV� OLNH�
*UDQG� PXOWLSDUDV�� SDWLHQWV� ZLWK� FRPRUELGLWLHV�
OLNH� *HVWDWLRQDO� GLDEHWHV� PHOOLWXV�� *HVWDWLRQDO�
K�SHUWHQVLRQ�� ZRPHQ� ZLWK� KLVWRU�� RI� SUHYLRXV�
VWLOO�ELUWK�� UHGXFHG� IHWDO� PRYHPHQW�� DQHPLD� RU�
SRVW�PDWXULW��

�RZ�WR�FLWH�WKLV�DUWLFOH�

3UL�DQND��JUDZDO���DNUXWL��*DQOD���OND�%��3DWLO��'D��&DUH�2EVWHWULFV��,QG�-�RI�0DWHUQ�)HWDO���1HRQDWDO�0HG��������������²���

7KHVH� FDQ� EH� DLGHG� ZLWK� WKH� KHOS� RI�
IUHTXHQW� DQWHQDWDO� YLVLWV�� FORVH� PRQLWRULQJ� DQG�
LQYHVWLJDWLRQV� LQFOXGLQJ�EORRG�DQG�XULQH�DQDO�VLV��
XOWUDVRQRJUDSK��DQG�1RQ�VWUHVV�WHVW��

(YLGHQFH�IURP�REVHUYDWLRQDO�VWXGLHV�VKRZV�WKDW�
ULVN�RI�KRVSLWDOL]DWLRQ�GXULQJ�SUHJQDQF��LV�JUHDWHU�
IRU� �RXQJHU� ZRPHQ� DQG� WKRVH� ZLWKRXW� SULYDWH�
KHDOWK� LQVXUDQFH�� DQG� WKDW� LW� YDULHV� IRU� GLIIHUHQW�
HWKQLF�JURXSV��DQG�LQ�GLIIHUHQW�JHRJUDSKLFDO�DUHDV�
DQG�KHDOWKFDUH�VHWWLQJV��

'D��FDUH�XQLWV�DUH�XVXDOO��VWDIIHG�E��RQH�RU�WZR�
IXOO�WLPH�PLGZLYHV�RU�VHYHUDO�QXUVHV����FRQVXOWDQW��
DYDLODEOH� UHJLVWUDU� RU� UHVLGHQW� SK�VLFLDQ� JLYHV�
PHGLFDO� FDUH�� 8OWUDVRXQG� DQG� ODERUDWRU�� IDFLOLWLHV�
DUH�DYDLODEOH��7KH�GD��FDUH�XQLW�W�SLFDOO��SURYLGHV�
D� UHOD[HG� DQG� OHVV� LQVWLWXWLRQDOL]HG� HQYLURQPHQW�
WKDQ�D� W�SLFDO� LQSDWLHQW�XQLW��ZLWK� IDPLOLHV� IUHH� WR�
DFFRPSDQ��WKH�ZRPHQ�WKURXJKRXW�WKH�GD���7RGD��
DQWHQDWDO�GD��FDUH�XQLWV�DUH�ZLGHO��UHFRJQL]HG�DV�
DQ� DOWHUQDWLYH� IRU� LQSDWLHQW� FDUH� IRU� ZRPHQ� ZLWK�
FRPSOLFDWHG�SUHJQDQF���

*HVWDWLRQDO� +�SHUWHQVLRQ� LV� WKH� PRVW� IUHTXHQW�
RI�K�SHUWHQVLYH�GLVRUGHUV�RI�SUHJQDQF����Q�LQLWLDO�
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HYDOXDWLRQ� LV� GRQH� WR� GHWHUPLQH� ZKHWKHU� RU� QRW�
WKH�� DUH� DW� VLJQLILFDQW� ULVN� IRU� D� SRRU� SUHJQDQF��
RXWFRPH�� ,I� WKH�%3� LV�QRW� LQ� WKH� VHYHUH� UDQJH�� WKH�
RWKHU�FRPSRQHQWV�RI� WKH� LQLWLDO�HYDOXDWLRQ�FDQ�EH�
DVVHVVHG� RQ� DQ� RXW�SDWLHQW� EDVLV�� �QRWKHU� PDMRU�
ULVN� IDFWRU� LV� WKH� JHVWDWLRQDO� DJH� DW� WKH� RQVHW� RI�
WKH� GLVHDVH�� DQG� WKH� HDUOLHU� WKH� SUHVHQWDWLRQ��
WKH� JUHDWHU� WKH� OLNHOLKRRG� RI� FRPSOLFDWLRQV� DQG�
SRRU� RXWFRPHV�� )URP� WKH� IHWDO� VLGH�� PDMRU� ULVN�
IDFWRUV� IRU� D� SRRU� RXWFRPH� DUH� WKH� SUHVHQFH� RI�
)*5��ROLJRK�GUDPQLRV�DQG�DEQRUPDO�XWHULQH�DQG�
XPELOLFDO�'RSSOHU�DVVHVVPHQW�DOO�RI�ZKLFK�FDQ�EH�
GRQH�RQ�RXWSDWLHQW�EDVLV��

�QWLSKRVSKROLSLG�V�QGURPH���36��LV�D�V�QGURPH�
FKDUDFWHULVHG� E�� WKURPERVLV� RU� IHWDO� ORVV� LQ�
DVVRFLDWLRQ�ZLWK�WKH�SUHVHQFH�RI�OXSXV�DQWLFRDJXODQW�
RU� DQWLFDUGLROLSLQ� DQWLERGLHV�� ,PSRUWDQW� REVWHWULF�
FULWHULD� LQFOXGH� UHFXUUHQW� 3/�� IHWDO� GHDWK�� VHYHUH�
SUH��HFODPSVLD�RU�SODFHQWDO�LQVXIILFLHQF��UHTXLULQJ�
GHOLYHU��SULRU�WR����ZHHNV��JHVWDWLRQ��:RPHQ�ZLWK�
�36� VKRXOG� LPPHGLDWHO�� UHSRUW� LI� WKH��PLVV� WKHLU�
SHULRGV�� �Q� HDUO�� WUDQVYDJLQDO� VRQRJUDSK�� �796��
VKRXOG� EH� FRQGXFWHG� WR� FRQILUP� DQG� GDWH� WKH�
LQWUDXWHULQH�SUHJQDQF����QWLFRDJXODWLRQ�VKRXOG�EH�
VWDUWHG�DV�VRRQ�DV�FDUGLDF�DFWLYLW��LV�QRWHG��&DOFLXP�
VKRXOG�EH�VXSSOHPHQWHG�DQG�GDLO��H[HUFLVH�VKRXOG�
EH�HQFRXUDJHG�

9LVLWV� WR� WKH� DQWHQDWDO� FDUH� FOLQLF� VKRXOG� EH� DW�
OHDVW�HYHU����ZHHNV�WLOO����ZHHNV�DQG�WKHQ�ZHHNO���

6SHFLILFDOO�� PRQLWRULQJ� IRU� SUH�HFODPSVLD��
WKURPERVLV� DQG� IHWDO� ZHOO�EHLQJ� VKRXOG� EH�
SHUIRUPHG�DW�HYHU��YLVLW��6HULDO�86*V�HYHU����ZHHNV�
PXVW� EH� SHUIRUPHG� DVVHVVLQJ� IHWDO� JURZWK� DQG�
ORRNLQJ�IRU�,8*5�DQG�ROLJRK�GUDPQLRV���QWHQDWDO�
IHWDO�VXUYHLOODQFH�LQ�WKH�IRUP�RI�GDLO��IHWDO�PRYHPHQW�
FRXQWV��ZHHNO��QRQVWUHVV�WHVWV��167V��DQG�DPQLRWLF�
IOXLG�LQGH[���),��PHDVXUHPHQW�VKRXOG�EH�LQLWLDWHG�
DW�������ZHHNV�RU�HDUOLHU��

7KH� �PHULFDQ� &ROOHJH� RI� 2EVWHWULFLDQV� DQG�
*�QDHFRORJLVWV���&2*��DQG�WKH�:RUOG�+HDOWK

2UJDQL]DWLRQ� �:+2�� KDG� GHILQHG� SRVWWHUP�
SUHJQDQF�� DV� WKDW� ODVWV� ��� ZHHNV� ����� GD�V�� RU�
PRUH�IURP�WKH�ILUVW�GD��RI�WKH�ODVW�PHQVWUXDO�SHULRG�
�/03�����QWHQDWDO�VXUYHLOODQFH�IRU�WKH�VDPH�FDQ�EH�
GRQH�RQ�GD�FDUH�EDVLV�LQ�2EVWHWULF�'D��&DUH�&OLQLFV�
LQ�WKH� IRUP�RI�1RQVWUHVV�7HVWV� �167��� VRQRJUDSK��
IRU� WKH� �),� DQG� 6'3� DVVHVVPHQW�� %RWK� WKH� 5&2*�
DQG� �&2*� UHFRPPHQG� WZLFH� ZHHNO�� 167� DQG�
VRQRJUDSK�� IRU� DVVHVVPHQW� RI� GHSWK� RI� DPQLRWLF�
IOXLG��

8PELOLFDO� 'RSSOHU� VWXGLHV� DUH� RIWHQ� XVHG� WR�
LGHQWLI�� IHWDO� FRPSURPLVH� GXH� WR� DOWHUHG� IHWDO�
FLUFXODWLRQ�� 6WXGLHV� LQ� SURORQJHG� SUHJQDQF�� WR�

VKRZ� WKH� XVH� RI� 'RSSOHU� WR� SUHGLFW� DGYHUVH� IHWDO�
RXWFRPHV�VXFK�DV�DEQRUPDO�IHWDO�KHDUW�UDWH�WUDFLQJ��
PHFRQLXP�DVSLUDWLRQ��QHHG�IRU�RSHUDWLYH�GHOLYHU���
QHRQDWDO� HQFHSKDORSDWK�� KDYH� KDG� FRQWUDVWLQJ�
RXWFRPHV��� �&2*� UHFRPPHQGV� IHWDO� VXUYHLOODQFH�
DW����RU�EH�RQG�ZHHNV�ZKLFK�VKRXOG�EH�GRQH�WZLFH�
ZHHNO�� ZLWK� DPQLRWLF� IOXLG� YROXPH� DVVHVVPHQW�
DQG�167�

*HVWDWLRQDO� 'LDEHWHV� 0HOOLWXV� SDWLHQWV� FDQ�
UHJXODUO�� KDYH� WKHLU� EORRG� VXJDU� OHYHOV� VFUHHQHG�
DQG� YLWDOV� PRQLWRUHG�� 0RUHRYHU�� GXH� GLOLJHQFH�
ZKHQ� DVVHVVLQJ� WKH� HVWLPDWHG� IHWDO� ZHLJKW� DQG�
OLTXRU�XVLQJ�XOWUDVRQRJUDSK��ZLOO� KHOS�GHWHUPLQH�
FRQWURO�RI�GLDEHWHV�DQG�IXUWKHU�PDQDJHPHQW�RI�WKH�
SUHJQDQF���

�QDHPLD� LQ� SUHJQDQF�� FDQ� DOVR� EH� PDQDJHG�
E�� GLHWDU�� DGYLFH� WR� SUHJQDQW� ZRPHQ�� PDLQO��
WR� PD[LPLVH� WKHLU� LURQ� LQWDNH� DQG� DEVRUSWLRQ��
EXW� GLHWDU�� FKDQJHV� DORQH� DUH� QRW� HQRXJK� WR�
FRUUHFW� LURQ�GHILFLHQF�� DQDHPLD�� 7KH� :+2�� WKH�
8QLWHG� 1DWLRQV� &KLOGUHQ�V� )XQG� DQG� WKH� ,QWHUQD��
RQDO� 1XWULWLRQDO� �QDHPLD� &RQVXOWDWLYH� *URXS�
KDYH� LVVXHG� JXLGHOLQHV� WKDW� UHFRPPHQG� LURQ�
VXSSOHPHQWDWLRQ�WR�DOO�SUHJQDQW�ZRPHQ�IRU�DW�OHDVW�
��PRQWKV����IXOO�EORRG�FRXQW�LV�REWDLQHG�DW�ERRNLQJ�
DQG�UHSHDWHG�DW����ZHHNV��5RXWLQH�VFUHHQLQJ�ZLWK�
IHUULWLQ�OHYHOV�LV�DOVR�QRW�UHFRPPHQGHG��+RZHYHU��
LW�KDV�EHHQ�VKRZQ�WR�EH�XVHIXO�LQ�FHQWUHV�ZLWK�KLJK�
ULVN�SRSXODWLRQV�

1RQ�DQDHPLF� ZRPHQ�� ZKR� DUH� DW� KLJK� ULVN� RI�
GHYHORSLQJ� DQDHPLD�� VKRXOG� KDYH� WKHLU� IHUULWLQ�
OHYHOV�FKHFNHG� HDUO�� LQ�SUHJQDQF��� DQG�VKRXOG� EH�
RIIHUHG�RUDO� VXSSOHPHQWV�LI� OHYHOV�DUH� OHVV� WKDQ����
μg/L.3

�,6&866,21

'D�� FDUH� REVWHWULFV� LV� D� UHFHQW� FRQFHSW�� 7KH�
SUHJQDQW� ZRPDQ� LV� JLYHQ� LQSDWLHQW� FDUH� RQ� DQ�
RXWSDWLHQW� EDVLV� IRU� WKH� HQWLUH�GD�� E�� FOLQLFDO�DQG�
ODERUDWRU��PRQLWRULQJ�E��D�WUDLQHG�2EVWHWULFLDQ��

&21&/86,21

�GPLVVLRQ� WR� GD�� FDUH� UHGXFHV� WKH� DPRXQW� RI�
WLPH�VSHQW�LQ�WKH�KRVSLWDO�DQG�SURSRUWLRQ�RI�ZRPHQ�
LQGXFHG� IRU� ODERU�� 6RPH� HYLGHQFH� VXJJHVWV� WKDW�
WKHVH�DQWHQDWDO�GD��FDUH�XQLWV�PD��KHOS�UHGXFH�WKH�
OHQJWK� RI� WLPH� VSHQW� LQ� KRVSLWDO� IRU� ZRPHQ� ZLWK�
D� FRPSOLFDWHG� SUHJQDQF��� 7KHUH� LV� D� UHGXFWLRQ� LQ�
RYHUFURZGLQJ� RI� WKH� LQSDWLHQW� ZDUGV�� �OVR� WKH�
ZRUNORDG� LQ� PDMRU� KRVSLWDOV� FDQ� EH� UHGXFHG�� ,W�

3UL�DQND��JUDZDO���DNUXWL�*DQOD���OND�%��3DWLO��'D��&DUH�2EVWHWULFV
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3UL�DQND��JUDZDO���DNUXWL�*DQOD���OND�%��3DWLO��'D��&DUH�2EVWHWULFV

LV� DOVR� DGYDQWDJHRXV� WR� WKH� ZRPDQ� DV� VKH� QHHG�
QRW� XQGHUJR� KRVSLWDOL]DWLRQ� DQG� EH� VHSDUDWHG�
IURP�KHU� IDPLO��� ,W�DOVR�UHGXFHV� WKH�KRVSLWDO�FRVWV�
VLJQLILFDQWO��

5()(5(1&(6

��� 'U�� �MLW� 9LUNXG�� 0RGHUQ� 2EVWHWULFV� �WK� HGLWLRQ��
����

��� 'U��-%�6KDUPD��7H[WERRN�RI�2EVWHWULFV��UG�(GLWLRQ��
����

��� )HUQDQGR��ULDV���PDUQDWK�*�%KLGH���UXONXPDUDQ�
6�� .DL]DG� 'DPDQLD�� 6KLULVK� 1� 'DIWDU��� �ULDV��
3UDFWLFDO� *XLGH� WR� +LJK�5LVN� 3UHJQDQF�� DQG�
'HOLYHU������6RXWK��VLDQ�3HUVSHFWLYH���WK�(GLWLRQ�
��2FWREHU���������

��� /HZLV�*��6DYLQJ�0RWKHUV��/LYHV��7KH�&RQWULEXWLRQ�
RI�WKH�&RQILGHQWLDO�(QTXLULHV�LQWR�0DWHUQDO�'HDWKV�
WR� ,PSURYLQJ� 0DWHUQDO� +HDOWK� LQ� WKH� 8.�� &ULVHV�
LQ� &KLOGELUWK�:K�� 0RWKHUV� 6XUYLYH�� &5&� 3UHVV��
���������

��� :+2� 5HFRPPHQGDWLRQV� IRU� 3UHYHQWLRQ� DQG�
7UHDWPHQW�RI�3UH�(FODPSVLD�DQG�(FODPSVLD������

®²®²²®²® v


