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��� ,�DP�D�SXEOLF�KHDOWK�SK\VLFLDQ�ZKR� UHFHLYHG�KLV�0'�GHJUHH� IURP�+DUYDUG�0HGLFDO�

6FKRRO� LQ� ������ � ,� FKRVH� D� FDUHHU� RI� UHVHDUFK� DQG� SXEOLF� KHDOWK� UDWKHU� WKDQ� WKH� SUDFWLFH� RI�

PHGLFLQH�� � ,� VHUYHG� DV� WKH� &KDLU� RI� WKH� 1HXURELRORJ\� 'HSDUWPHQW� RI� WKH� $UPHG� )RUFHV�

5DGLRELRORJ\� 5HVHDUFK� ,QVWLWXWH�� WKH� UHVHDUFK� DUP� RI� WKH� 'HIHQVH� 1XFOHDU� $JHQF\�� EHWZHHQ�

����������ZKHUH�,�GLUHFWHG�DQG�SHUIRUPHG�UHVHDUFK�RQ� WKH�KHDOWK�HIIHFWV�RI� LRQL]LQJ�UDGLDWLRQ���

,Q� JUHDW� SDUW� EHFDXVH� RI� WKDW� EDFNJURXQG� DQG� EHFDXVH� RI� WKH� FRQFHUQ� RI� HIIHFWV� RI� LRQL]LQJ�

UDGLDWLRQ�UHVXOWLQJ�IURP�WKH�7KUHH�0LOH�,VODQG�QXFOHDU�SODQW�LQFLGHQW��LQ������,�ZDV�DSSRLQWHG�DV�

WKH� 'LUHFWRU� RI� WKH�:DGVZRUWK� &HQWHU� IRU� /DERUDWRULHV� DQG� 5HVHDUFK� RI� WKH� 1HZ�<RUN� 6WDWH�

'HSDUWPHQW� RI� +HDOWK��ZKHUH� LQ� DGGLWLRQ� WR�P\� RWKHU� UHVSRQVLELOLWLHV� ,� FRQWLQXHG� UHVHDUFK� RQ�
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KHDOWK�HIIHFWV�RI�LRQL]LQJ�UDGLDWLRQ��IXQGHG�LQ�PRVW�SDUW�E\�WKH�'HIHQVH�1XFOHDU�$JHQF\�� �$V�D�

UHVXOW� RI� P\� H[SHUWLVH� LQ� WKHVH� DUHDV� ,� KDYH� DXWKRUHG� QXPHURXV� VFLHQWLILF� UHVHDUFK� DUWLFOHV��

UHYLHZV�DQG�ERRN�FKDSWHUV�RQ�YDULRXV�DVSHFWV�RI�KXPDQ�KHDOWK�HIIHFWV�RI�LRQL]LQJ�UDGLDWLRQ����

��� ,Q������,�ZDV�DSSRLQWHG�DV�'HDQ�RI�WKH�6FKRRO�RI�3XEOLF�+HDOWK�DW�WKH�8QLYHUVLW\�DW�

$OEDQ\�� FUHDWHG� DV� D� SDUWQHUVKLS� EHWZHHQ� WKH�1HZ�<RUN� 6WDWH� 'HSDUWPHQW� RI� +HDOWK� DQG� WKH�

8QLYHUVLW\�DW�$OEDQ\���,�VWHSSHG�GRZQ�IURP�WKDW�SRVLWLRQ�LQ�������EXW�FRQWLQXHG�LQ�P\�DFDGHPLF�

DSSRLQWPHQW� DV� 3URIHVVRU� RI� (QYLURQPHQWDO� +HDOWK� 6FLHQFHV� DQG� DOVR� DVVXPHG� P\� FXUUHQW�

SRVLWLRQ�DV�'LUHFWRU�RI�WKH�,QVWLWXWH�IRU�+HDOWK�DQG�WKH�(QYLURQPHQW�DW�WKH�8QLYHUVLW\�DW�$OEDQ\���

,�FRQWLQXH�P\�UHVHDUFK�RQ�HQYLURQPHQWDO�FDXVHV�RI�KXPDQ�GLVHDVH�IURP�H[SRVXUH� WR�FKHPLFDOV�

DQG�YDULRXV�IRUPV�RI�UDGLDWLRQ��

��� ,Q� ����� P\� FROOHDJXHV� DQG� ,� SXEOLVKHG� D� VFLHQWLILF� UHSRUW� RQ� DLU� UHOHDVHV� DURXQG�

IUDFNLQJ� VLWHV� LQ� ILYH� VWDWHV��GRFXPHQWLQJ�HSLVRGLF� UHOHDVHV�RI� FDUFLQRJHQLF�FKHPLFDOV� DW� OHYHOV�

PXFK�DERYH� IHGHUDO�DQG�VWDWH� VWDQGDUGV�� �:KHQ�1HZ�<RUN� WRRN�DFWLRQ� WR�SUHYHQW� IUDFNLQJ� WKH�

&RPPLVVLRQHU� RI�+HDOWK�ZDYHG� RXU� SXEOLFDWLRQ� DV� D� EDVLV� IRU� WKDW� GHFLVLRQ�� � ,� KDYH� UHPDLQHG�

DFWLYH�LQ�UHVHDUFK�DQG�VWXG\�RI�KHDOWK�HIIHFWV�DVVRFLDWHG�ZLWK�WKH�RLO�DQG�JDV�LQGXVWU\��LQFOXGLQJ�D�

UHFHQW�UHSRUW�RQ�DLU�UHOHDVHV�IURP�QDWXUDO�JDV�FRPSUHVVRU�VWDWLRQV�LQ�1HZ�<RUN�EXW�RQHV�WKDW�DUH�

FDUU\LQJ�3HQQV\OYDQLD�QDWXUDO�JDV�DFURVV� WKH�VWDWH�� � ,�KDYH�DOVR� WHVWLILHG�DQG� OHFWXUHG�RQ�KHDOWK�

FRQFHUQV�IURP�IUDFNLQJ�DQG�DOVR�IURP�FRPSUHVVRU�VWDWLRQV�DW�ORFDO�DQG�VWDWH�OHYHOV�LQ�1HZ�<RUN�

DQG�3HQQV\OYDQLD����

��� $OO�RSLQLRQV�H[SUHVVHG�KHUH�DUH�P\�RZQ�DQG�GR�QRW�QHFHVVDULO\� UHIOHFW�SRVLWLRQV�RI�

P\�LQVWLWXWLRQ���

�
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2YHUYLHZ��

��� ,�KDYH�EHHQ�UHTXHVWHG�WR�SURYLGH�DQ�RSLQLRQ�DV�WR�ZKHWKHU�WKH�SURFHGXUHV�UHJXODWHG�E\�

WKH�1HZ�<RUN�6WDWH�'HSDUWPHQW�RI�(QYLURQPHQWDO�&RQVHUYDWLRQ� �1<6'(&��UHJDUGLQJ�GULOOLQJ�

ZDVWHV�IURP�QDWXUDO�JDV�H[WUDFWLRQ�DFWLYLWLHV�LQ�3HQQV\OYDQLD�DUH�DGHTXDWHO\�SURWHFWLYH�WR�KXPDQ�

KHDOWK���,Q�WKLV�UHJDUG�,�KDYH�UHYLHZHG�WKH�H[SHUW�UHSRUWV�SUHSDUHG�E\�'U��5D\PRQG�&��9DXJKDQ�

DQG�0U�� 'XVWLQ�0�0D\�� DQG� WKH�PHPRUDQGXP� WR� 5HJLRQDO�0DWHULDOV�0DQDJHPHQW� (QJLQHHUV�

LVVXHG�E\� WKH�$FWLQJ�GLUHFWRU�RI� WKH�'LYLVLRQ�RI�0DWHULDO�0DQDJHPHQW� RI�1<6'(&� UHJDUGLQJ�

GULOOLQJ� ZDVWHV� IURP� QDWXUDO� JDV� H[WUDFWLRQ� DFWLYLWLHV� LQ� 3HQQV\OYDQLD� FRPLQJ� WKH� ODQGILOOV� LQ�

1<6���,�KDYH�DOVR�H[DPLQHG�VRPH�RI�WKH�TXDUWHUO\�UHSRUWV�RQ�UDGLRQXFOLGH�PRQLWRULQJ�UHVXOWV�RI�

OHDFKDWH�IURP�WKH�+DNHV�&	'�ODQGILOO�� �,�KDYH�DOVR�EHHQ�SURYLGHG�DFFHVV�WR�VHYHUDO�GRFXPHQWV�

UHODWHG� WR� WKH� +DNHV� ODQGILOO� LQFOXGLQJ� WKH� +DNHV� /DQGILOO� 0DQDJHPHQW� 3ODQ� DQG� WKH� +DNHV�

(QYLURQPHQWDO�0RQLWRULQJ�3ODQ��DOWKRXJK�,�KDYH�QRW�UHYLHZHG�WKHVH�LQ�JUHDW�GHWDLO��

��� %DVHG� RQ� WKH� LQIRUPDWLRQ� SURYLGHG� WR�PH� DQG�P\� NQRZOHGJH� RI� WKH� KXPDQ� KHDOWK�

HIIHFWV� DULVLQJ� IURP� H[SRVXUH� WR� LRQL]LQJ� UDGLDWLRQ�� ,� KDYH� FRQFOXGHG� WKDW�� �D�� WKHUH� DUH�

VXEVWDQWLDO� DQG� VLJQLILFDQW� ULVNV� WR� KXPDQ� KHDOWK� SRVHG� E\� WKH� FXUUHQW� SURFHGXUHV� XVHG� DW� WKH�

+DNHV�/DQGILOO�DQG�DSSURYHG�E\�1<6'(&���E��ZKLOH�WKH�JUHDWHVW�WKUHDW�WR�KXPDQ�KHDOWK�FRPHV�

IURP� LQKDODWLRQ� RI� UDGRQ������ RWKHU� QDWXUDOO\� RFFXUULQJ� UDGLRDFWLYH�PDWHULDO� �1250�� DQG� WKH�

SURJHQ\�RI�WKHVH�HOHPHQWV�SRVH�VLJQLILFDQW�WKUHDWV�WR�KXPDQ�KHDOWK��DQG��F��LQKDODWLRQ�LV�WKH�URXWH�

RI�H[SRVXUH�RI�JUHDWHVW�FRQFHUQ�EXW�RWKHU�URXWHV��LQJHVWLRQ��GHUPDO�DEVRUSWLRQ��DUH�DOVR�SRVVLEOH��

�

�
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%DFNJURXQG��

��� $OO�IRUPV�RI�LRQL]LQJ�UDGLDWLRQ�SRVH�WKUHDWV�WR�KXPDQ�KHDOWK��DQG�WKHUH�LV�QR�OHYHO�RI�

H[SRVXUH�WKDW�GRHV�QRW� LQFUHDVH�ULVN�� �5DGLDWLRQ� LV�D�SURYHQ�KXPDQ�FDUFLQRJHQ�DFFRUGLQJ�WR�DOO�

LQWHUQDWLRQDO� DQG� QDWLRQDO� RUJDQL]DWLRQV�� LQFOXGLQJ� WKH� ,QWHUQDWLRQDO� $JHQF\� IRU� 5HVHDUFK� RQ�

&DQFHU��,$5&��RI�WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ��WKH�86�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\�DQG�

WKH�1DWLRQDO� 7R[LFRORJ\� 3URJUDP� RI� WKH�1DWLRQDO� ,QVWLWXWHV� RI�+HDOWK�� � ,RQL]LQJ� UDGLDWLRQ� KDV�

VXIILFLHQW� HQHUJ\� WR� GDPDJH� '1$�� OHDGLQJ� WR� LQFUHDVHG� ULVN� RI� FDQFHU� DQG� PXWDWLRQV�� � 7KLV�

UHVXOWV� LQ� DQ� LQFUHDVHG� ULVN� RI� ELUWK� GHIHFWV� DQG� ZHOO� DV� PXWDWLRQV� WKDW� ZLOO� DOWHU� VXFFHHGLQJ�

JHQHUDWLRQV�� ,RQL]LQJ� UDGLDWLRQ� DOVR� ZLOO� GDPDJH� RWKHU� FHOOXODU� FRPSRQHQWV� HLWKHU� E\� GLUHFW�

LRQL]DWLRQ�RU�WKURXJK�JHQHUDWLRQ�RI�UHDFWLYH�R[\JHQ�VSHFLHV��IUHH�UDGLFDOV��WKDW�UHDFW�ZLWK�'1$�

DQG�RWKHU�FHOOXODU�FRPSRQHQWV�WR�FDXVH�GDPDJH���,W�LV�WKH�SROLF\�RI�WKH�86�JRYHUQPHQW�WKDW�IRU�

DQ\�PXWDJHQLF�FDUFLQRJHQ��VXFK�DV�LRQL]LQJ�UDGLDWLRQ��WKHUH�LV�D�OLQHDU�GRVH�UHVSRQVH�UHODWLRQVKLS�

EHWZHHQ�H[SRVXUH�DQG�FDQFHU��ZKLFK�LV�WR�VD\�WKDW�WKHUH�LV�QR�H[SRVXUH�WKDW�GRHV�QRW�LQFUHDVH�ULVN�

RI�FDQFHU��

��� ,RQL]LQJ� UDGLDWLRQ� FRPHV� LQ� VHYHUDO� IRUPV�� HDFK� ZLWK� GLIIHUHQW� HQHUJLHV�� 7KH� PRVW�

GDQJHURXV�DUH�DOSKD�SDUWLFOHV��ZKLFK�DUH�KHOLXP�QXFOHL���7KHVH�KDYH�D�SRVLWLYH�FKDUJH�DQG�FRQVLVW�

RI� WZR� SURWRQV� DQG� WZR� QHXWURQV�� VR� WKH\� KDYH� D� PXFK� KLJKHU� PDVV� WKDQ� RWKHU� UDGLRDFWLYH�

HPLVVLRQV��DQG�KDYH�KLJK�PRPHQWXP�� �:KLOH� WKH\�GR�QRW�SHQHWUDWH�GHHSO\� LQWR� WLVVXH� WKH\�DUH�

SDUWLFXODUO\�GDQJHURXV�LI�LQKDOHG�RU�LQJHVWHG���1HXWURQV�DQG�SURWRQV�KDYH�RQO\�RQH�TXDUWHU�RI�WKH�

ZHLJKW� RI� DOSKD� SDUWLFOHV�� DQG� QHXWURQV� KDYH� QR� FKDUJH� ZKLOH� SURWRQV� DUH� SRVLWLYHO\� FKDUJHG���

%HFDXVH�RI�KDYLQJ�OHVV�ZHLJKW�WKH\�SHQHWUDWH�GHHSHU�LQWR�WKH�VNLQ�RU�ERG\��DQG�QHXWURQV�SHQHWUDWH�

IXUWKHU� WKDQ� SURWRQV� EHFDXVH� WKH\� ODFN� FKDUJH�� %HWD� SDUWLFOHV� DUH� HOHFWURQV��ZLWK� D� YHU\� VPDOO�

PDVV� EXW� D� QHJDWLYH� FKDUJH�� �%HFDXVH� RI� WKHLU� VPDOO�PDVV� WKH\� FDQ� SHQHWUDWH� IXUWKHU� EXW� WKHLU�
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SDWKZD\�WKURXJK�WKH�ERG\�LV�LUUHJXODU�EHFDXVH�RI�WKHLU�FKDUJH���*DPPD�UD\V��[�UD\V�DQG�FRVPLF�

UD\V�DUH�HOHFWURPDJQHWLF�IRUPV�RI�HQHUJ\�WKDW�GR�QRW�KDYH�DQ\�PDVV���7KH\�HDVLO\�SDVV�WKURXJK�

WKH� ERG\� EXW� DUH� PXFK� OHVV� OLNHO\� WR� FDXVH� KDUP� E\� FROOLGLQJ� ZLWK� FHOOXODU� FRQVWLWXHQWV���

'HSHQGLQJ�XSRQ�URXWH�RI�H[SRVXUH� WKH�KXPDQ�KHDOWK�KD]DUG�FRPLQJ� IURP�LRQL]LQJ� UDGLDWLRQ� LV�

JUHDWHVW�IRU�DOSKD�SDUWLFOHV��IROORZHG�E\�QHXWURQV�DQG�SURWRQV��DQG�PXFK�OHVV�IRU�HOHFWURPDJQHWLF�

UDGLDWLRQ����

��� 5RXWH�RI�H[SRVXUH�WR�LRQL]LQJ�UDGLDWLRQ�LV�LPSRUWDQW���$OSKD�SDUWLFOHV�GR�QRW�WUDYHO�IDU�

LQWR�WKH�ERG\�EXW�EHFDXVH�RI�WKHLU�PDVV��WKH\�DUH�YHU\�GDQJHURXV�LI�LQKDOHG�RU�LQJHVWHG���7KLV�LV�

EHFDXVH�WKH�OXQJ�DQG�WKH�JDVWURLQWHVWLQDO�WUDFN�DUH�ERWK�YHU\�VHQVLWLYH�WR�LRQL]LQJ�UDGLDWLRQ��DQG�LI�

DQ�DOSKD�HPLWWHU�LV�LQ�HLWKHU�WKH�OXQJ�RU�WKH�JXW�LW�FDQ�FDXVH�VLJQLILFDQW�LRQL]DWLRQ�WR�WKH�DOYHROL�

DQG�EURQFKLROHV�RI�WKH�OXQJ�RU�WKH�FHOOV�OLQLQJ�RI�WKH�JDVWURLQWHVWLQDO�WUDFN���1HXWURQV�DQG�SURWRQV�

GR�QRW�KDYH�D�PDMRU�UROH�LQ�WKH�FRQFHUQV�RYHU�IUDFNLQJ�ZDVWHV���*DPPD�UD\V��EHFDXVH�RI�WKHLU�ORZ�

TXDOLW\� IDFWRUV� �D�PHDVXUH� RI� GHJUHH� RI� ELRORJLFDO� GDPDJH��� DUH� RI� OHVVHU� FRQFHUQ� LQ� WKLV� FDVH�

DOWKRXJK�WKH\�DUH�UHOHDVHG�IURP�WKH�UDGLRQXFOLGHV�IRXQG�LQ�IUDFNLQJ�ZDVWHV��

:H� DUH� DOO� H[SRVHG� WR� LRQL]LQJ� UDGLDWLRQ�� � )LJXUH� �� VKRZV� WKH� DYHUDJH� FXUUHQW� VRXUFHV� RI�

H[SRVXUH���$ERXW�KDOI�FRPHV�IURP�PHGLFDO�SURFHGXUHV�EXW�WKH�RWKHU�KDOI�FRPHV�IURP�UDGLRDFWLYH�

VXEVWDQFHV�IRXQG�RQ�WKH�HDUWK�RU�FRPLQJ�IURP�FRVPLF�UD\V���5DGRQ�LV�WKH�VLQJOH�ODUJHVW�VRXUFH��

DQG� WKH� URXWH� RI� H[SRVXUH� LV� SULPDULO\� E\� LQKDODWLRQ�� � +RZHYHU� WKHUH� DUH� QDWXUDO� UDGLRDFWLYH�

FRPSRXQGV�LQ�GULQNLQJ�ZDWHU�DQG�IRRG��LQFOXGLQJ�XUDQLXP��WKRULXP�DQG�UDGLXP���7KHVH�DUH�OLVWHG�

XQGHU�³FRQVXPHU�SURGXFWV´�LQ�)LJXUH�����7KHUH�LV�QDWXUDO�SRWDVVLXP����LQ�RXU�ERGLHV��D�SDUW�RI�WKH�

SRWDVVLXP� LRQ� WKDW� LV� WKH� PDMRU� FDWLRQ� LQ� HYHU\� FHOO� RI� WKH� ERG\�� LGHQWLILHG� DV� ³LQWHUQDO�

EDFNJURXQG´�� �7KHUH� LV� DOVR� VRPH�H[SRVXUH� WR� UDGLRDFWLYLW\� IURP�VRLO�� URFNV�DQG�RWKHU� VRXUFHV�

XQGHU�WKH�FDWHJRU\�RI�³WHUUHVWULDO�EDFNJURXQG´���)LQDOO\�FRVPLF�UD\V��ZKLFK�DUH�HOHFWURPDJQHWLF��
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DUH�OLVWHG�DV�³VSDFH�EDFNJURXQGV´���7KXV�LW�LV�LPSRVVLEOH�IRU�DQ\�SHUVRQ�WR�WRWDOO\�DYRLG�H[SRVXUH�

WR�LRQL]LQJ�UDGLDWLRQ���+RZHYHU�EHFDXVH�DQ\�DPRXQW�RI�UDGLDWLRQ�H[SRVXUH�LV�KDUPIXO�LW�LV�FULWLFDO�

WKDW�H[SRVXUH�EH�UHGXFHG�WR�WKH�JUHDWHVW�GHJUHH�SRVVLEOH����

)LJXUH��

�

������7KH�JUHDWHVW�GDQJHU�WR�KXPDQ�KHDOWK�FRPHV�IURP�DOSKD�SDUWLFOHV���7KLV�LV�EHFDXVH�RI�

WKHLU�HQHUJ\�DQG�EHFDXVH�WKH�PRVW�FRPPRQ�URXWHV�RI�H[SRVXUH�DUH�LQKDODWLRQ�RU�LQJHVWLRQ��ZKHUH�

WKH�SRZHUIXO�DOSKD�SDUWLFOHV�KDYH�LQWLPDWH�FRQWDFW�ZLWK�OXQJ�RU�JDVWURLQWHVWLQDO�WLVVXHV��OHDGLQJ�WR�
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OXQJ�RU�JDVWURLQWHVWLQDO�FDQFHUV�� �)LJXUH���VKRZV�WKH�GHFD\�SURFHVV�RI�XUDQLXP������ �1RWH� WKDW�

DOSKD� GHFD\� LV� LQGLFDWHG� E\� GRZQZDUG� DUURZV�� EXW� EHWD� GHFD\� LV� LQGLFDWHG� E\� XSZDUG� DUURZV���

$JDLQ� WKH�JUHDWHVW� ULVN�FRPHV� IURP�DOSKD�GHFD\�� DQG�PRVW�RI� WKH�SURJHQ\�RI�XUDQLXP�����DUH�

DOSKD�HPLWWHUV�� �5DGRQ����� LV� WKH� IRUP�RI�JUHDWHVW�FRQFHUQ�EHFDXVH� LW� LV�D�JDV�� �:KLOH� LW�KDV�D�

UHODWLYHO\�VKRUW�KDOI�OLIH�RI�����GD\V��LWV�GHFD\�E\�DOSKD�HPLVVLRQ�DQG�LWV�GHFD\�SURGXFWV�DUH�QRW�

JDVHV�DUH�DOVR�DOSKD�HPLWWHUV�ZLWK�VKRUW�KDOI�OLYHV���:KHQ�UDGRQ�LV�LQKDOHG�DQG�GHFD\V�LQ�WKH�OXQJ��

LWV�SURJHQ\�GHSRVLW�LQ�WKH�OXQJ�DQG�XQGHUJR�IXUWKHU�GHFD\��FDXVLQJ�GDPDJH����

)LJXUH���

��

����5DGRQ�����LV�DOVR�IUHTXHQWO\�LQJHVWHG��PRVW�RIWHQ�LQ�GULQNLQJ�ZDWHU���:KLOH�XUDQLXP�

DQG�WKRULXP�DUH�QRW�YHU\�ZDWHU�VROXEOH��UDGLXP�LV�TXLWH�ZDWHU�VROXEOH��VR�GULQNLQJ�ZDV�FDQ�EH�D�

VRXUFH� RI� ERWK� UDGRQ� DQG� UDGLXP�� � 2WKHU� QDWXUDO� UDGLRDFWLYLW\� VXEVWDQFHV� DUH� DOVR� FRPPRQO\�
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IRXQG� LQ� IRRG� DW� ORZ� FRQFHQWUDWLRQV�� � :KHQ� WKHVH� UDGLRDFWLYH� HOHPHQWV� GHFD\� ZLWKLQ� WKH�

JDVWURLQWHVWLQDO�WUDFN�WKH\�GDPDJH�WKH�FHOOV�OLQLQJ�WKH�JXW���7KHVH�FHOOV�DUH�SDUWLFXODUO\�VHQVLWLYH�

WR�LRQL]LQJ�UDGLDWLRQ�EHFDXVH�WKH\�GLYLGH�IUHTXHQWO\��DERXW�HYHU\�WZR�GD\V���DQG�LW�LV�GXULQJ�WKH�

SURFHVV� RI� FHOO� GLYLVLRQ� WKDW� LRQL]LQJ� UDGLDWLRQ� FDXVHV� WKH� JUHDWHVW� KDUP�� � ,I� WKHVH� UDGLRDFWLYH�

KHDY\� HOHPHQWV� DUH� DEVRUEHG� WKH\� WHQG� WR� GHSRVLW� LQ� ERQH�� ZKHUH� WKH\� LQFUHDVH� WKH� ULVN� RI�

OHXNHPLD� DQG� ERQH� FDQFHU�� � 7KXV� DQ\WKLQJ� WKDW� LQFUHDVHV� WKH� ULVN� RI� HOHYDWLRQV� RI� UDGLRDFWLYH�

DOSKD�HPLWWHUV�LQ�HLWKHU�ZDWHU�RU�IRRG�SRVHV�VLJQLILFDQW�ULVN�WR�KXPDQ�KHDOWK���)XUWKHUPRUH�ORZHU�

H[SRVXUHV� WR� LRQL]LQJ� UDGLDWLRQ� WKDW� GR� QRW� FDXVH� VSHFLILF� GLVHDVHV� DUH� NQRZQ� WR� GHFUHDVH� OLIH�

VSDQ� LQ� DQLPDOV� DQG� KXPDQV�� � 7KLV� LV� DOPRVW� FHUWDLQO\� GXH� WR� WKH� JHQHUDWLRQ� RI� WKH� UHDFWLYH�

R[\JHQ�VSHFLHV�PHQWLRQHG�DERYH��DV�WKHVH�DUH�NQRZQ�WR�EH�WKH�EDVLF�FDXVH�RI�WKH�DJLQJ�SURFHVV����

�����'ULOO�FXWWLQJV�DQG�GH�ZDWHUHG�PXG�ZLOO�FRQWDLQ�1250�DQG�PRVW�RI� WKH�UDGLRDFWLYH�

HOHPHQWV� SUHVHQW� DUH� DOSKD� HPLWWHUV�� � 7KH� PXOWLSOH� OHDFKDWH� UDGLRORJLFDO� DQDO\WLFDO� UHVXOWV�

GRFXPHQW�WKH�SUHVHQFH�RI�XUDQLXP�����DQG������WKRULXP�����DQG������UDGLXP�����DQG������DQG�

OHDG�����DQG�������)RU�DOO�RI�WKHVH�UDGLRQXFOLGHV�WKHUH�LV�D�GLVWULEXWLRQ�EHWZHHQ�SDUWLFXODWH�ERXQG�

DQG�GLVVROYHG�FRQFHQWUDWLRQV��DV�H[SHFWHG��

����:KHQ�GULOO�FXWWLQJV�DQG�GH�ZDWHUHG�PXG�FRQWDLQLQJ�XUDQLXP��WKRULXP�DQG�UDGLXP�DUH�

SODFHG�LQ�WKH�ODQGILOO�WKH\�ZLOO�FRQWLQXH�WR�HPLW�UDGLDWLRQ�IRU�D�YHU\�ORQJ�WLPH�EHFDXVH�WKH\�KDYH�

ORQJ�KDOI�OLYHV���7KH�VWDQGDUG�SUDFWLFH�LQ�FRQWHPSRUDU\�ODQGILOOV�LV�WR�FRYHU�WKHP�VXIILFLHQWO\�WR�

SUHYHQW� UDLQ�ZDWHU� IURP� SHQHWUDWLQJ� DQG� FDXVLQJ� JUHDWHU� DPRXQWV� RI� OHDFKDWH�� �+RZHYHU� WKHVH�

FRYHUV�RIWHQ�HURGH�ZLWK�WLPH��OHDGLQJ�WR�WKH�VWURQJ�SRVVLELOLW\�WKDW�����SOXV�\HDUV�IURP�QRZ�DQ�

LQFUHDVHG�DPRXQW�RI�KLJKO\�UDGLRDFWLYH�OHDFKDWH�ZLOO�EH�FRPLQJ�IURP�WKH�ODQGILOO��

����$V�FOHDUO\�VKRZQ�LQ�WKH�H[SHUW�UHSRUWV�RI�'U��9DXJKDQ�DQG�0U��0D\��'(&�KDV�JURVVO\�

XQGHUHVWLPDWHG�WKH�DPRXQW�RI�UDGLXP�LQ�WKH�ODQGILOO�EHFDXVH�WKH�PHWKRG�XVHG�IRU�UDGLXP�DQDO\VLV�



��

ZDV�QRW�DGHTXDWH�LQ�OHDFKDWH�FRQWDLQLQJ�KLJK�FRQFHQWUDWLRQV�RI�GLVVROYHG�VROLGV��OHDGLQJ�WKHP�WR�

FRQFOXGH� WKDW� WKH� OHYHOV� RI� UDGLXP� LQ� WKH� OHDFKDWH� ZHUH� ORZ�� DQG� EHFDXVH� WKH\� LJQRUHG� WKH�

SUHVHQFH�RI�KLJK�FRQFHQWUDWLRQV�RI�UDGRQ���2QH�FDQQRW�JHW�KLJK�FRQFHQWUDWLRQV�RI�UDGRQ�ZLWKRXW�

KDYLQJ� KLJK� FRQFHQWUDWLRQV� RI� UDGLXP�� � 7KLV� LQGLFDWHV� WKDW� WKHUH� DUH� KLJK� FRQFHQWUDWLRQV� RI�

UDGLXP�LQ�WKH�ODQGILOO�WKDW�ZLOO�FRQWLQXH�WR�JHQHUDWH�UDGRQ�DQG�WKDW�ERWK�ZLOO�FRQWLQXH�WR�EH�IRXQG�

LQ�WKH�OHDFKDWH�IRU�FHQWXULHV��JLYHQ�WKH�KDOI�OLIH�RI�UDGLXP�EHLQJ������\HDUV����

�����$FFHSWLQJ�UDGLRDFWLYH�IUDFNLQJ�ZDVWH�LQ�WKH�ODQGILOOV�LQ�1HZ�<RUN�ZLOO�OHDG�WR�KXPDQ�

H[SRVXUH� WR� LRQL]LQJ� UDGLDWLRQ� E\� YDULRXV� URXWHV�� �7KH� JUHDWHVW� FRQFHUQ� LV� LQKDODWLRQ� RI� UDGRQ���

7KH�OHYHOV�RI�UDGRQ�LV�DLU�DERYH�WKH�OHDFKDWH�PD\�SRWHQWLDOO\�EH�DV�KLJK�DV������PLOOLRQ�S&L�/��DV�

GRFXPHQWHG�LQ�WKH�UHSRUW�RI�'U��9DXJKDQ���7KLV�SRVHV�D�FOHDU�KD]DUG�WR�DQ\RQH�LQ�WKH�YLFLQLW\�RI�

OHDFKDWH���5DGRQ�ZLOO�DOVR�EH�UHOHDVHG�LQWR�WKH�DLU�RYHU�WKH�ODQGILOO���7KH�OHDFKDWH�ZLOO�PLJUDWH�LQWR�

JURXQG�ZDWHU��ZKHUH�UDGRQ�ZLOO�EH�WUDQVSRUWHG�DQG�ZLOO�DSSHDU�LQ�WKH�GULQNLQJ�ZDWHU�RI�SHRSOH�RQ�

ZHOOV�DQG�EH� LQJHVWHG�� �$�PDMRU�KD]DUG�ZLOO�FRPH�IURP�KRW�ZDWHU�VKRZHUV��ZKHUH� WKH�UDGRQ�LV�

UHOHDVHG�IURP�WKH�ZDWHU�E\�WKH�KHDW�DQG�ZLOO�ILOO�WKH�VKRZHU�VWDOO�DQG�EH�LQKDOHG���7KH�UDGRQ�ZLOO�

DOVR� PLJUDWH� XS� IURP� WKH� JURXQG� ZDWHU� LQ� EDVHPHQWV� RI� KRPHV�� ZKHUH� LW� ZLOO� EH� LQKDOHG� E\�

RFFXSDQWV����

����:KHQ�JURXQG�ZDWHU�LV�XVHG�DV�GULQNLQJ�ZDWHU�IRU�WKRVH�SHUVRQV�ZLWK�ZHOOV�WKH\�ZLOO�

EH�LQJHVWLQJ�UDGRQ��UDGLXP�DQG�ORZHU�FRQFHQWUDWLRQV�RI�WKH�RWKHU�OHVV�VROXEOH�UDGLRQXFOLGHV�WKDW�

DUH�GLVVROYHG�LQ�WKH�ZDWHU�DV�ZHOO�SDUWLFXODWHV�FRQWDLQLQJ�ERXQG�UDGLRQXFOLGHV�FRPLQJ�IURP�WKH�

IUDFNLQJ�GULOO�FXWWLQJV�DQG�GH�ZDWHUHG�PXG����

�����7KHUH�LV�DOZD\V�GXVW�WKDW�FRPHV�IURP�ODQGILOOV��DQG�WKH�GXVW�SDUWLFXODWHV�ZLOO�FRQWDLQ�

UDGLRQXFOLGHV�WKDW�DUH�GHULYHG�IURP�WKH�SURJHQ\�RI�XUDQLXP���7KLV�GXVW�ZLOO�JHW�LQWR�KRPHV��ZLOO�

EH�GHSRVLWHG�LQ�JDUGHQ�VRLOV�DQG�WKLV�ZLOO�EH�DQRWKHU��DOEHLW�OHVV�LPSRUWDQW��URXWH�RI�H[SRVXUH���



' 

Conclusions: 

18. As made clear by the reports of Dr. Vaughan and Mr. May and the leachate analyses, 

there is a significant amount of radioactivity contained in and coming from the Hakes C&D 

Disposal Site as the result of the deposits of drill cuttings and de-watered mud coming from 

fracking sites in Pennsylvania. 

19. The net effect of New York accepting drill cuttings and de-watered mud from 

Pennsylvania fracking sites will be the New Yorkers will have an increased risk of cancer, 

especially lung and gastrointestinal cancers, an increased risk of birth defects coming from DNA 

damage and increased risk of a shortened life span. 

20. There is reason to believe the DEC is underestimating the amount of radioactivity 

deposited in and being released from the landfill. The statement made in the Memorandum of 18 

September 2015 that "drilling wastes such as drill cuttings do not display elevated radioactivity 

above naturally occurring background levels" is simply untrue. 

21. The peer-reviewed scientific evidence available to anyone indicates that the 

carcinogenic material found in fracking waste poses a real hazard to human health. Any increase 

in exposure to ionizing radiation beyond that which is unavoidable should not be tolerated. 

Sworn to before me this r,H'-aay of January 2018. 

Notary Public 

FRANC[S J. ZERO:--;DA 
NOTARY PUBLIC STATE OF NEW YORK 

Registration No. 02ZE618500 l 
Qualilied in Albam· Countv 

Commission Expires Apr. 14, :io '?'.& 
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