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�����:19�6XUYHLOODQFH 

 
��:19��'HDG�%LUGV 
 
��:19��0RVTXLWR�3RRO� 

· :19�ZDV�GHWHFWHG�LQ�ELUGV�
IURP���FLWLHV��SJ���� 

· :19�ZDV�GHWHFWHG�LQ�RQH�PRV�
TXLWR�SRRO 

· 1R�KXPDQ�FDVHV�RI�:19�LQ�
0DULQ�RU�6RQRPD�&RXQWLHV�LQ�
���� 

([HFXWLYH�6XPPDU\ 
,Q�������:HVW�1LOH�YLUXV��:19��ZDV�GHWHFWHG�LQ���GHDG�ELUGV�DQG���
PRVTXLWR�VDPSOH�LQ�0DULQ�DQG�6RQRPD�&RXQWLHV��7KHUH�ZHUH�QR�KX�
PDQ�FDVHV�RI�:HVW�1LOH�YLUXV�IURP�0DULQ�&RXQW\�RU�6RQRPD�&RXQW\��� 

,Q�������WKH�&DOLIRUQLD�'HSDUWPHQW�RI�3XEOLF�+HDOWK��&'3+��UHSRUWHG�D�
WRWDO�RI���WUDYHO-DVVRFLDWHG�FDVHV�RI�=LND�YLUXV�LQ�0DULQ�&RXQW\�DQG���LQ�
6RQRPD�&RXQW\��1R�PRVTXLWRHV�WUDSSHG�LQ�WKH�YLFLQLW\�RI�WKHVH�KXPDQ�
FDVHV�WHVWHG�SRVLWLYH�IRU�=LND�YLUXV� 

3URJUDP�2EMHFWLYHV 
7KH�0DULQ�6RQRPD�0RVTXLWR�DQG�9HFWRU�&RQWURO�'LVWULFW��WKH�'LVWULFW��
PDLQWDLQV�DQ�DFWLYH�VXUYHLOODQFH�SURJUDP�IRU�DUERYLUXVHV��LQFOXGLQJ�
:HVW�1LOH�YLUXV��:19���7KH�'LVWULFW�WDNHV�D�PXOWLIDFHWHG�DSSURDFK��XWL�
OL]LQJ�ERWK�DFWLYH��PRVTXLWR�WUDSSLQJ��DQG�SDVVLYH��GHDG�ELUG�DQG�KX�
PDQ�UHSRUWV��PRQLWRULQJ�WHFKQLTXHV�WR�GHWHFW�DQG�TXDQWLI\�WKH�LQWHQVLW\�
RI�YLUXV�WUDQVPLVVLRQ�LQ�D�UHJLRQ�LQ�RUGHU�WR�SUHGLFW�DUHDV�RI�HOHYDWHG�
GLVHDVH�ULVN��7KLV�DVVHVVPHQW�LV�WKHQ�XVHG�E\�WKH�'LVWULFW�WR�GLUHFW�FULWL�
FDO�YHFWRU�FRQWURO�LQWHUYHQWLRQV�WR�HIIHFWLYHO\�SURWHFW�KXPDQ�KHDOWK� 

,Q�������WKH�'LVWULFW�FRQWLQXHG�HQKDQFHG�LQYDVLYH�PRVTXLWR�VXUYHLOODQFH�HIIRUWV��,Q�DGGLWLRQ�WR�FRQGXFWLQJ�ODUYDO�DQG�DGXOW�VXU�
YHLOODQFH�IRU�LQYDVLYH�PRVTXLWR�VSHFLHV��WKH�'LVWULFW�DOVR�LQYHVWLJDWHG�ORFDO�DUHDV�WKDW�PD\�KDYH�EHHQ�DIIHFWHG�E\�WUDYHO-UHODWHG�
=LND�FDVHV�DQG�WHVWHG�DQ\�SRWHQWLDO�YHFWRU�VSHFLHV�SUHVHQW�LQ�WKHVH�DUHDV�IRU�=LND��GHQJXH�DQG�FKLNXQJXQ\D�YLUXVHV� 

0DULQ�6RQRPD�0RVTXLWR�DQG�9HFWRU�&RQWURO�'LVWULFW -XO\����� 

:19�'HWHFWLRQV�LQ�'HDG�%LUGV�DQG�0RVTXLWRHV������ 

<HDU +XPDQV 'HDG�%LUGV 0RVTXLWR�3RROV 
6HQWLQHO�
&KLFNHQV 
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'HDG�%LUG�6XUYHLOODQFH 
,Q����������ELUGV�ZHUH�FROOHFWHG�IURP�0DULQ�DQG�6RQRPD�&RXQWLHV��2I�WKHVH�����
ZHUH�VXLWDEOH�IRU�WHVWLQJ��ZLWK���WHVWLQJ�SRVLWLYH�IRU�:19���7KH�QXPEHU�RI�ELUGV�
WHVWHG�ZDV�WKH�VDPH�DV������ 

:19�7HVWLQJ��&RUYLGV 
,Q�������WKH�'LVWULFW�PRQLWRUHG�IRU�:19�LQ�
FHUWDLQ�VSHFLHV�RI�GHDG�ELUGV�LQ�FRQMXQF�
WLRQ�ZLWK�WKH�&DOLIRUQLD�'HSDUWPHQW�RI�
3XEOLF�+HDOWK¶V�:HVW�1LOH�YLUXV�KRWOLQH��
5HVLGHQWV�UHSRUWHG�GHDG�ELUGV�E\�FDOOLQJ�
�-���-:19-%,5'��RU�RQOLQH�DW����������
ZHVWQLOH�FD�JRY� 

7KH�'LVWULFW�WHVWHG�ELUGV�IURP�WKH�IDPLO\�
&RUYLGDH��ZKLFK�LQFOXGHV�$PHULFDQ�
FURZV��FRPPRQ�UDYHQV��&DOLIRUQLD�VFUXE-
MD\V��DQG�6WHOOHU¶V�MD\V��&RUYLGV�DUH�DQ�
LPSRUWDQW�VXUYHLOODQFH�WRRO�EHFDXVH�WKH\�
DUH�KLJKO\�VXVFHSWLEOH�WR�:19�� 

2UDO�VZDE�VDPSOHV�IURP�FRUYLGV�ZHUH�
FROOHFWHG�RQWR�51$�SUHVHUYDWLRQ�FDUGV�E\�
ELRORJLVWV�DW�WKH�'LVWULFW��WKHQ�VHQW�WR�WKH�
'DYLV�$UERYLUXV�DQG�5HVHDUFK�7UDLQLQJ�
�'$57��ODERUDWRU\�DW�8&�'DYLV�IRU�YLUXV�
WHVWLQJ� 

�ŝƚǇ WƌŽĐĞƐƐĞĚ dĞƐƚĞĚ :19н� 
�ŽĚĞŐĂ ϭ ϭ Ϭ 
'ůĞŶ��ůůĞŶ ϭ ϭ Ϭ 
'ƵĞƌŶĞǀŝůůĞ ϭ ϭ Ϭ 
WĞƚĂůƵŵĂ ϱ ϱ ϭ 
ZŽŚŶĞƌƚ�WĂƌŬ ϭ ϭ ϭ 
^ĂŶƚĂ�ZŽƐĂ ϭϰ ϭϮ ϭ 
^ĞďĂƐƚŽƉŽů ϭ ϭ Ϭ 
^ŽŶŽŵĂ ϯ ϯ Ϯ 

^ŽŶŽŵĂ�dŽƚĂů͗ Ϯϳ Ϯϱ ϱ�;ϮϬйͿ 

�ŝƚǇ WƌŽĐĞƐƐĞĚ dĞƐƚĞĚ tEsн� 
&ĂŝƌĨĂǆ ϭ ϭ Ϭ 
EŽǀĂƚŽ ϭϬ ϴ ϭ 
^ĂŶ�ZĂĨĂĞů Ϯ Ϭ Ϭ 

DĂƌŝŶ�dŽƚĂů͗ ϭϯ ϵ ϭ�;ϭϭйͿ 

&RXQW\ 3URFHVVHG�
%LUGV 

7HVWHG�
%LUGV� 

:19��
%LUGV 

��:19���
%LUGV 

0DULQ �� � � ��� 
6RQRPD �� �� � ��� 
7RWDO �� �� � ��� 

:19�WHVW�UHVXOWV�RI�ELUGV�IURP�0DULQ�DQG�6RQRPD�&RXQWLHV��FRPELQHG�������—���� 
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7DNLQJ�DQ�RUDO�VZDE�IURP�D�GHDG�FURZ 

28
46 43

14 13 6

37

51

32

36
21 28

0

20

40

60

80

100

120

2012 2013 2014 2015 2016 2017

WNV-

WNV+

%LUGV�7HVWHG�LQ������E\�&LW\ 

6RQRPD�&RXQW\ 

6RQRPD�
��� 

3HWDOXPD�
��� 

5RKQHUW�3DUN�
��� 

6DQWD�5RVD�
��� 

0DULQ�&RXQW\ 

1RYDWR�
���� 

$PHULFDQ�&URZ 
��� 

&DOLIRUQLD�6FUXE--D\ 
��� 

&RPPRQ�5DYHQ 
�� 

%LUG�6SHFLHV�7HVWHG����� 
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:19�7HVWLQJ� 

9HFWRU�6SHFLHV�
DQG�0RVTXLWR�
3RROV 
:HVW�1LOH�YLUXV�DQG�RWKHU�
PRVTXLWR-ERUQH�HQFHSKDOLWLV�
YLUXVHV�DUH�RQO\�NQRZQ�WR�EH�
FDUULHG��RU�³YHFWRUHG´��WR�
KXPDQV�E\�D�IHZ�VSHFLHV�RI�
PRVTXLWRHV�LQ�RXU�DUHD�� 

7KH�WZR�PRVW�LPSRUWDQW�YHF�
WRU�VSHFLHV�LQ�RXU�FRXQWLHV�
DUH�&XOH[�SLSLHQV�DQG�&[��
WDUVDOLV��&XOH[�HU\WKURWKRUD[�
DQG�&[��VWLJPDWRVRPD�GR�
QRW�RIWHQ�ELWH�SHRSOH��EXW�DUH�
DOVR�FRQVLGHUHG�YHFWRUV�RI�
:19�EHFDXVH�WKH\�PD\�
RFFXU�LQ�ODUJH�QXPEHUV�DQG�
FDQ�DPSOLI\�GLVHDVH�LQ�WKH�
ZLOG�ELUG�SRSXODWLRQ� 

:KHQ�YHFWRU�VSHFLHV�DUH�
GHWHFWHG�LQ�PRVTXLWR�WUDSV��
'LVWULFW�ODE�VWDII�VHSDUDWH�
WKHP�LQWR�VDPSOHV��RU�
³SRROV´��RI�XS�WR����PRVTXL�
WRHV�HDFK��7KHVH�SRROV�DUH�
VHQW�WR�'$57�WR�EH�WHVWHG�
IRU�:19��DV�ZHOO�DV�:HVWHUQ�
(TXLQH�(QFHSKDOLWLV��:((9��
DQG�6W��/RXLV�(QFHSKDOLWLV�
�6/(9��YLUXVHV��ZKLFK�PD\�
DOVR�RFFXU�LQ�&DOLIRUQLD� 

7KUHH�FRPPRQ�DGXOW�PRVTXLWR�WUDSV�VHW�E\�'LVWULFW�ODE�VWDII 

0RVTXLWR�6XUYHLOODQFH 
,Q�RUGHU�WR�GLUHFW�PRVTXLWR�FRQWURO�HIIRUWV�WR�DUHDV�ZKHUH�WKH\�DUH�PRVW�QHHGHG��WKH�'LVWULFW�
PRQLWRUV�PRVTXLWR�SRSXODWLRQV�IRU�ERWK�KLJK�QXPEHUV�DQG�GLVHDVH�ULVN��:HHNO\�WUDSSLQJ�LQ�DUH�
DV�RI�FRQFHUQ�SURYLGHV�VWDII�ZLWK�D�YLHZ�RI�SRSXODWLRQ�FKDQJHV�RYHU�WLPH��DV�ZHOO�DV�:HVW�1LOH�
YLUXV�GHWHFWLRQ��'LVWULFW�ODE�VWDII�VHW�WUDSV�DORQJ�IRXU�ZHHNO\�URXWHV�FRYHULQJ�0DULQ�DQG�6RQRPD�
&RXQWLHV��IRU�D�WRWDO�RI����ZHHNO\�WUDSV�LQ�������$GGLWLRQDO�ZHHNO\�WUDSV�DUH�VHW�E\�ILHOG�WHFKQL�
FLDQV�LQ�DQ\�DUHDV�RI�FRQFHUQ�WKDW�VWDII�HQFRXQWHU�LQ�WKH�ILHOG� 

,Q�������'LVWULFW�ELRORJLVWV�LGHQWLILHG�DQG�FRXQWHG�DGXOW�PRVTXLWRHV�FROOHFWHG�IURP�PRUH�WKDQ�
������WUDSV�VHW�E\�ODERUDWRU\�DQG�ILHOG�VWDII��2YHU��������PRVTXLWRHV�ZHUH�VHQW�WR�'$57�IRU�
YLUXV�WHVWLQJ��2QH�PRVTXLWR�VDPSOH�WHVWHG�SRVLWLYH�IURP�6RQRPD�&RXQW\��DQG�QR�:19�GHWHF�
WLRQV�ZHUH�PDGH�LQ�0DULQ�&RXQW\�PRVTXLWRHV�LQ������ 

3RROLQJ�PRVTXLWRHV 

(QFHSKDOLWLV�9HFWRU�
6XUYH\�7UDS��&2�� 

&2��WUDSV�XVH�&2��DQG�
OLJKW�WR�DWWUDFW�DGXOW�
PRVTXLWRHV 

*UDYLG�7UDS��*59'� 
*UDYLG�WUDSV�XVH�QXWUL�
HQW�ULFK�ZDWHU�WR�DWWUDFW�
IHPDOH�PRVTXLWRHV�WKDW�
DUH�ORRNLQJ�WR�OD\�HJJV 

%*�6HQWLQHO�7UDS����
�%*� 

%*�WUDSV�XVH�ERWK�&2��
DQG�D�VFHQWHG�OXUH�WR�
DWWUDFW�DGXOW�PRVTXLWRHV 
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&RQWDFW�8V 
)RU�PRUH�LQIRUPDWLRQ�
DERXW�RXU�VHUYLFHV�DQG�
SURJUDPV� 

0DULQ�6RQRPD�0RVTXLWR�	�
9HFWRU�&RQWURO�'LVWULFW 
����+HOPDQ�/DQH 
&RWDWL��&$������ 

���������-���� 

9LVLW�XV�RQ�WKH�ZHE�DW�
ZZZ�PVPRVTXLWR�FRP 

0RQLWRULQJ�IRU�LQYDVLYH�$HGHV�PRVTXLWRHV�LQ�
0DULQ�DQG�6RQRPD�&RXQWLHV 
,Q�DGGLWLRQ�WR�PRQLWRULQJ�QDWLYH�PRVTXLWR�VSHFLHV��WKH�'LVWULFW�FRQGXFWV�WDUJHWHG�LQYD�
VLYH�PRVTXLWR�VSHFLHV�VXUYHLOODQFH�ZLWKLQ�0DULQ�DQG�6RQRPD�&RXQWLHV��7KLV�VXUYHLO�
ODQFH�HIIRUW�XVHV�WUDSV�WKDW�KDYH�EHHQ�SURYHQ�WR�EH�WKH�PRVW�HIIHFWLYH�IRU�GHWHFWLQJ�
$HGHV�DHJ\SWL�DQG�$HGHV�DOERSLFWXV��WZR�LQYDVLYH�PRVTXLWRHV�WKDW�KDYH�EHFRPH�
HVWDEOLVKHG�LQ�RWKHU�SDUWV�RI�&DOLIRUQLD�LQ�UHFHQW�\HDUV��2QH�RI�WKHVH�WUDSV��WKH�%*�
6HQWLQHO��FRQWDLQV�D�OXUH�WKDW�DWWUDFWV�DGXOW�IHPDOH�PRVTXLWRHV�VHDUFKLQJ�IRU�D�KRVW��
7KRXJK�WKHVH�WUDSV�DUH�SODFHG�DURXQG�WKH�FRXQWLHV�DV�SDUW�RI�WKH�LQYDVLYH�$HGHV�
VXUYHLOODQFH�SURJUDP��WKH\�GR�DWWUDFW�RWKHU�QDWLYH�PRVTXLWR�VSHFLHV�WKDW�WKH�'LVWULFW�
WHVWV�IRU�:19��6/(9�DQG�:((9�� 

7KH�VHFRQG�WUDS��NQRZQ�DV�DQ�$XWRFLGDO�*UDYLG�2YLWUDS��$*2���WDUJHWV�DGXOW�IHPDOH�
PRVTXLWRHV�ORRNLQJ�IRU�D�SODFH�WR�OD\�WKHLU�HJJV��8QOLNH�WKH�JUDYLG�WUDS�XVHG�IRU�QDWLYH�
PRVTXLWR�VSHFLHV��WKLV�WUDS�FDQ�EH�VHW�RXW�IRU�VHYHUDO�GD\V�DW�D�WLPH�ZLWKRXW�PDLQWH�
QDQFH�RU�FROOHFWLRQ��)HPDOH�PRVTXLWRHV�IO\�LQ�WR�DWWHPSW�WR�OD\�WKHLU�HJJV��DQG�JHW�
VWXFN�WR�WKH�VLGH�RI�WKH�FRQWDLQHU��'LVWULFW�ODE�VWDII�FROOHFW�WKH�FRQWDLQHUV�DQG�LGHQWLI\�
PRVTXLWRHV�VWXFN�WR�WKHP� 

$�WRWDO�RI�����LQYDVLYH�$HGHV�WDUJHWHG�WUDS�FROOHFWLRQV�ZHUH�PDGH�IURP����VLWHV�LQ�
0DULQ�DQG�6RQRPD�&RXQWLHV�LQ�������$OWKRXJK�VHYHUDO�VSHFLHV�RI�QDWLYH�PRVTXLWRHV�
ZHUH�IRXQG�LQ�WKHVH�WUDSV��QR�$H��DHJ\SWL�RU�$H��DOERSLFWXV�PRVTXLWRHV�ZHUH�FROOHFW�
HG�� 

$XWRFLGDO�*UDYLG�2YLWUDS��$*2� 
7KH�$*2�WUDS�LV�GHSOR\HG�WR�GH�
WHFW�LQYDVLYH�$HGHV�DGXOWV�IHPDOH�
PRVTXLWRHV�WKDW�DUH�ORRNLQJ�IRU�D�

SODFH�WR�OD\�WKHLU�HJJV� 
 

,QYDVLYH�$HGHV�WUDQVPLWWHG������
YLUXVHV 
,Q�������WKHUH�ZHUH�WZR�FRQILUPHG�FDVHV�RI�=LND�LQ�0DULQ�&RXQW\�DQG�ILYH�FDVHV�LQ�
6RQRPD�&RXQW\��$OO�RI�WKHVH�FDVHV�ZHUH�UHODWHG�WR�WUDYHO��DQG�WKHUH�LV�FXUUHQWO\�QR�
LQGLFDWLRQ�RI�ORFDO�=LND�YLUXV�ULVN�� 

7KH�'LVWULFW�ZRUNV�ZLWK�FRXQW\�KHDOWK�GHSDUWPHQWV�WR�LQYHVWLJDWH�FRQILUPHG�RU�SUREDEOH�
=LND�YLUXV�FDVHV��8SRQ�QRWLILFDWLRQ��WKH�'LVWULFW�FRQGXFWV�HQKDQFHG�PRVTXLWR�VXUYHLO�
ODQFH�LQ�WKH�DUHD�DURXQG�WKH�FDVH��WR�GHWHUPLQH�ZKDW�PRVTXLWR�VSHFLHV�DUH�LQ�WKH�DUHD��
&DQGLGDWH�DGXOW�PRVTXLWRHV�DUH�LGHQWLILHG�DQG�VXEPLWWHG�WR�'$57�WR�EH�WHVWHG�IRU�
FKLNXQJXQ\D��GHQJXH�DQG�=LND�YLUXVHV��5HFHQW�VWXGLHV�KDYH�VKRZQ�WKDW�&XOH[�WDUVDOLV��
D�FRPPRQ�YHFWRU�RI�:19��LV�QRW�D�FRPSHWHQW�YHFWRU�RI�=LND�YLUXV�� 

:KHQ�UHSRUWHG��WKH�'LVWULFW�DOVR�FRQGXFWV�WDUJHWHG�VXUYHLOODQFH�DURXQG�WUDYHO-UHODWHG�
GHQJXH�DQG�FKLNXQJXQ\D�YLUXV�FDVHV�LQ�0DULQ�DQG�6RQRPD�&RXQWLHV��DV�WKHVH�YLUXVHV�
DUH�YHFWRUHG�E\�WKH�VDPH�VSHFLHV�RI�LQYDVLYH�$HGHV�PRVTXLWRHV�� 

 

7UDYHO-UHODWHG�&DVHV�RI�'HQJXH�LQ�0DULQ�DQG�6RQRPD�&RXQWLHV������-���� 

 ϮϬϬϳ ϮϬϬϴ ϮϬϬϵ ϮϬϭϬ ϮϬϭϭ ϮϬϭϮ ϮϬϭϯ ϮϬϭϰ ϮϬϭϱ ϮϬϭϲ ϮϬϭϳ 

DĂƌŝŶ Ϭ Ϭ Ϭ ϭ Ϭ Ϭ ϰ ϭ ϭ ϰ Ϯ 

^ŽŶŽŵĂ ϭ Ϭ ϭ Ϯ Ϭ ϯ ϯ ϱ Ϭ Ϯ ϭ 


