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)LJXUH������ %HUPHMDO�8QGHUJURXQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�&URVV�6HFWLRQ������������������������������������±���
)LJXUH������ %HUPHMDO�8QGHUJURXQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�6HQVLWLYLW\�&KDUW���������������������������������±���
)LJXUH������ /RV�)LORV�0LQH�/RFDWLRQ��������������������������������������������������������������������������������������������������������������������±��
)LJXUH������ /RV�)LORV�0LQH�3URSHUW\�0DS������������������������������������������������������������������������������������������������������������±��
)LJXUH������ 5HJLRQDO�3URSHUW\�7HQXUH�0DS���������������������������������������������������������������������������������������������������������±��
)LJXUH������ 5HJLRQDO�*HRORJ\�3ODQ�±�*XHUUHUR�*ROG�%HOW�����������������������������������������������������������������������������������±��
)LJXUH������ /RV�)LORV�0LQH�'HSRVLW�+LHUDUFK\�����������������������������������������������������������������������������������������������������±��
)LJXUH������ *HRORJLF�0DS�ZLWK�0LQH�/RFDWLRQV���������������������������������������������������������������������������������������������������±��
)LJXUH������ /RV�)LORV�*HRORJ\�DQG�'HSRVLW�/RFDWLRQ�0DS����������������������������������������������������������������������������������±��
)LJXUH������ /LWKRORJLFDO�&URVV�6HFWLRQ������*1��/RV�)LORV�'HSRVLW������������������������������������������������������������������±���
)LJXUH������ 6FKHPDWLF�*HRORJLFDO�&URVV�6HFWLRQ������*1��/RV�)LORV�'HSRVLW�������������������������������������������������±���
)LJXUH������ 6FKHPDWLF�*HRORJLFDO�&URVV�6HFWLRQ������*1���3�'HSRVLW�����������������������������������������������������������±���
)LJXUH������ 6FKHPDWLF�*HRORJLFDO�&URVV�6HFWLRQ������1:���3�'HSRVLW����������������������������������������������������������±���
)LJXUH������ 6FKHPDWLF�*HRORJLFDO�&URVV�6HFWLRQ������*1���3�'HSRVLW�����������������������������������������������������������±���
)LJXUH������� /RV�)LORV�8QGHUJURXQG�±�*HRORJ\�DQG�'HSRVLW�/RFDWLRQ�0DS�������������������������������������������������������±���
)LJXUH������� *HRORJLFDO�&URVV�6HFWLRQ��/RV�)LORV�8QGHUJURXQG��6HFWLRQ������(DVW������������������������������������������±���
)LJXUH������� %HUPHMDO�*HRORJ\�DQG�'HSRVLW�/RFDWLRQ�0DS��������������������������������������������������������������������������������±���
)LJXUH������� &URVV�6HFWLRQ�6KRZLQJ�*HRORJ\�DQG�0LQHUDO�'HSRVLW�±������6:��%HUPHMDO�'HSRVLW��������������������±���
)LJXUH������� 6FKHPDWLF�*HRORJLFDO�&URVV�6HFWLRQ������6:��%HUPHMDO�'HSRVLW�������������������������������������������������±���
)LJXUH������� 6FKHPDWLF�*HRORJLFDO�&URVV�6HFWLRQ�16���*XDGDOXSH�8QGHUJURXQG��������������������������������������������±���
)LJXUH������� *HRORJ\�3ODQ��;RFKLSDOD����������������������������������������������������������������������������������������������������������������±���
)LJXUH������� *HRORJ\�3ODQ��6DQ�3DEOR���������������������������������������������������������������������������������������������������������������±���
)LJXUH������� 6FKHPDWLF�*HRORJLFDO�&URVV�6HFWLRQ�����63���6DQ�3DEOR������������������������������������������������������������±���
)LJXUH������ 5HJLRQDO�*HRORJLF�0DSSLQJ�&RYHUDJH���������������������������������������������������������������������������������������������±��
)LJXUH������ 0DJQHWLF�6SHFWUXP�RI�3RVVLEOH�0LQHUDOL]DWLRQ���������������������������������������������������������������������������������±��
)LJXUH������ 5HVXOWV��$JH�'DWLQJ�6WXGLHV�������������������������������������������������������������������������������������������������������������±��
)LJXUH������ %HUPHMDO��*XDGDOXSH�DQG�6DQ�3DEOR�([SORUDWLRQ�3RWHQWLDO������������������������������������������������������������±���
)LJXUH������ /RV�)LORV�8QGHUJURXQG�([SORUDWLRQ������������������������������������������������������������������������������������������������±���
)LJXUH������� 0LQH�3URSHUW\�'ULOO�+ROH�/RFDWLRQ�0DS��������������������������������������������������������������������������������������������±��
)LJXUH������� /RV�)LORV�'HSRVLW�'ULOO�+ROH�/RFDWLRQ�0DS���������������������������������������������������������������������������������������±��
)LJXUH������� /RV�)LORV�8QGHUJURXQG�$UHD�'ULOO�+ROH�/RFDWLRQ�0DS����������������������������������������������������������������������±��
)LJXUH������� %HUPHMDO�'HSRVLW�'ULOO�+ROH�/RFDWLRQ�0DS���������������������������������������������������������������������������������������±��
)LJXUH������� *XDGDOXSH�'HSRVLW�'ULOO�+ROH�/RFDWLRQ�0DS������������������������������������������������������������������������������������±��
)LJXUH������� &RDUVH������PP��%RWWOH�5ROO�DQG�&ROXPQ�/HDFK�7HVW�5HVXOWV��1RYHPEHU������6DPSOHV�����������±���
)LJXUH������� &RPSDULVRQ��%RWWOH�5ROO��EOXH��DQG�&ROXPQ�/HDFK��UHG���&RDUVH������PP��/RV�)LORV�

6DPSOHV����������������������������������������������������������������������������������������������������������������������������������������±���
)LJXUH������� &RPSDULVRQ��%RWWOH�5ROO��EOXH��DQG�&ROXPQ�/HDFK��UHG���&RDUVH������PP��%HUPHMDO�

6DPSOHV����������������������������������������������������������������������������������������������������������������������������������������±���
)LJXUH������� /HDFK�&XUYH�IRU�&ROXPQ�/HDFK�7HVWLQJ�RI�/RV�)LORV�2UH��������������������������������������������������������������±���
)LJXUH������� /HDFK�&XUYH�IRU�&ROXPQ�/HDFK�7HVWLQJ�IRU�%HUPHMDO�2UH�������������������������������������������������������������±���
)LJXUH������� 3ODQ�9LHZ�RI�/RV�)LORV�DQG�%HUPHMDO�0LQHUDO�5HVRXUFHV����������������������������������������������������������������±��
)LJXUH������� /RV�)LORV�8QGHUJURXQG�2[LGH�*HRORJLFDO�0RGHOV�E\�=RQH��������������������������������������������������������������±��
)LJXUH������� %HUPHMDO�8QGHUJURXQG�/LWKRORJ\�0RGHO������������������������������������������������������������������������������������������±��
)LJXUH������� 3LW�6HFWRUV��/RV�)LORV�2SHQ�3LW��������������������������������������������������������������������������������������������������������±��
)LJXUH������� 3LW�6HFWRUV��%HUPHMDO�2SHQ�3LW��������������������������������������������������������������������������������������������������������±��
)LJXUH������� /RV�)LORV�8QGHUJURXQG�0LQHUDO�5HVHUYHV�E\�=RQH�DQG�:RUNLQJV���������������������������������������������������±��
)LJXUH������� 0LQH�'HVLJQ�DQG�5HVHUYHV�/D\RXW��/RV�)LORV�8QGHUJRXQG���1XND\�DQG�3HQLQVXODU�

8QGHUJURXQG�����������������������������������������������������������������������������������������������������������������������������������±��
)LJXUH������� 0LQHG�'HVLJQ�5HVHUYHV�/D\RXW��/RV�)LORV�8QGHUJRXQG���6XU�DQG�=RQH����8QGHUJURXQG��������������±��
)LJXUH������� 3ODQ�9LHZ�RI�/RV�)LORV�2SHQ�3LW��'HVLJQ�DQG�$FWXDO�,QWHU�5DPS�$QJOHV����������������������������������������±��
)LJXUH������� 3ODQ�9LHZ�RI�WKH�%HUPHMDO�2SHQ�3LW��'HVLJQ�DQG�$FWXDO�,QWHU�5DPS�$QJOHV����������������������������������±��
)LJXUH������� )LQDO�/RV�)LORV�2SHQ�3LW�'HVLJQ��86�������R]�$X��������������������������������������������������������������������������±��
)LJXUH������� )LQDO�%HUPHMDO�2SHQ�3LW�'HVLJQ��86�������R]�$X��������������������������������������������������������������������������±��
)LJXUH������� *HQHUDOL]HG�2YHUKDQG�&XW�DQG�)LOO�0LQLQJ�����������������������������������������������������������������������������������±���
)LJXUH������� *HQHUDOL]HG�2YHUKDQG�&XW�DQG�)LOO�'HYHORSPHQW�'HVLJQ�������������������������������������������������������������±���
)LJXUH������� 'HYHORSPHQW�DQG�9HQWLODWLRQ�3ODQ��/RV�)LORV�8QGHUJURXQG��1XND\�0LQH��������������������������������������±���
)LJXUH������� 'HYHORSPHQW�DQG�9HQWLODWLRQ�3ODQ��/RV�)LORV�8QGHUJURXQG��&RQFKLWD�0LQH����������������������������������±���
)LJXUH������� 'HYHORSPHQW�DQG�9HQWLODWLRQ�3ODQ��/RV�)LORV�8QGHUJURXQG��3HQLQVXODU�0LQH�������������������������������±���
)LJXUH�������� 'HYHORSPHQW�DQG�9HQWLODWLRQ�3ODQ��/RV�)LORV�8QGHUJURXQG�6RXWK�=RQH���������������������������������������±���
)LJXUH������� 6LPSOLILHG�/RV�)LORV�3URFHVVLQJ�)ORZVKHHW��������������������������������������������������������������������������������������±��
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)LJXUH������� /RV�)LORV�0LQH�&UXVKLQJ�)ORZVKHHW�������������������������������������������������������������������������������������������������±��
)LJXUH������� $JJORPHUDWHG�2UH�DW�&RQYH\RU�'URS�3RLQW�������������������������������������������������������������������������������������±��
)LJXUH������� &UXVK�,UULJDWLRQ�6\VWHP�±�*HQHUDO�DQG�,QGLYLGXDO�'ULS�/LQHV����������������������������������������������������������±��
)LJXUH������� $'5�3ODQW�DQG�$VVRFLDWHG�)DFLOLWLHV�����������������������������������������������������������������������������������������������±��
)LJXUH������� 0LQH�3URSHUW\�/D\RXW�3ODQ��������������������������������������������������������������������������������������������������������������±��
)LJXUH������� :DVWH�5RFN�)DFLOLWLHV�0DS��������������������������������������������������������������������������������������������������������������±��
)LJXUH������� /RFDWLRQV�RI�5HJLRQDO�+\GURORJLF�%DVLQV�DQG�$TXLIHUV�'HVLJQDWHG�E\�&21$*8$������������������������±��
)LJXUH������� 6XUIDFH�:DWHU�)ORZ�'LUHFWLRQV�DQG�:DWHU�4XDOLW\�0RQLWRULQJ�/RFDWLRQV�����������������������������������������±��
)LJXUH������� 6LWH�:DWHU�%DODQFH������������������������������������������������������������������������������������������������������������������������±���
)LJXUH������� )ORZ�'LDJUDP��������������������������������������������������������������������������������������������������������������������������������±���
)LJXUH������� 6FKHPDWLF�RI�+HDS�/HDFK�3DG����DQG�3RQGV�������������������������������������������������������������������������������±���
)LJXUH������� 6FKHPDWLF�RI�+HDS�/HDFK�3DG����DQG�3RQGV�������������������������������������������������������������������������������±���
)LJXUH������� :DWHU�DQG�$LU�0RQLWRULQJ�/RFDWLRQV�����������������������������������������������������������������������������������������������±���
)LJXUH������� :HOO�/RFDWLRQV�������������������������������������������������������������������������������������������������������������������������������±���
)LJXUH������� /RV�)LORV�0LQHUDO�5HVHUYH�6HQVLWLYLW\�&KDUW��5HVHUYHV�2QO\����������������������������������������������������������±��
)LJXUH������� 5HJLRQDO�$GMDFHQW�0LQLQJ�&RQFHVVLRQV�DQG�0LQLQJ�2SHUDWLRQV�����������������������������������������������������±��
)LJXUH������� %HUPHMDO�8QGHUJURXQG�/RFDWLRQ�0DS����������������������������������������������������������������������������������������������±��
)LJXUH������� %HUPHMDO�5HVRXUFH�*HQHUDO�$UUDQJHPHQW���������������������������������������������������������������������������������������±��
)LJXUH������� 6XEOHYHO�&DYLQJ�DQG�&XW�DQG�)LOO�$UHDV�*HQHUDO�$UUDQJHPHQW������������������������������������������������������±��
)LJXUH������� 0LQH�$FFHVV�2SWLRQV�±�3ODQ�9LHZ���������������������������������������������������������������������������������������������������±��
)LJXUH������� 0DS�RI�$FFHVV�$OWHUQDWLYHV��6HFWLRQ�9LHZ���������������������������������������������������������������������������������������±��
)LJXUH������� 8QGHUJURXQG�0LQH�'HYHORSPHQW�����������������������������������������������������������������������������������������������������±��
)LJXUH������� &XW�DQG�)LOO�0LQLQJ�0HWKRG�������������������������������������������������������������������������������������������������������������±��
)LJXUH������� 6XEOHYHO�&DYLQJ�0LQLQJ�0HWKRG������������������������������������������������������������������������������������������������������±��
)LJXUH������� 7RWDO�6WDII��������������������������������������������������������������������������������������������������������������������������������������±���
)LJXUH�������� %HUPHMDO�8QGHUJURXQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�&URVV�6HFWLRQ�����������������������������������±���
)LJXUH�������� %HUPHMDO�8QGHUJURXQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�6HQVLWLYLW\�&KDUW��������������������������������±���
�
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7DEOH������ '06/�0LQLQJ�&RQFHVVLRQV��������������������������������������������������������������������������������������������������������������±��
7DEOH������ /RV�)LORV�*ROG�0LQH�+LVWRU\��������������������������������������������������������������������������������������������������������������±��
7DEOH������ 7RWDO�0LQHUDO�5HVRXUFHV�$PHQDEOH�WR�2SHQ�3LW�0LQLQJ�0HWKRGV���������������������������������������������������±���
7DEOH������ 7RWDO�0LQHUDO�5HVRXUFHV�$PHQDEOH�WR�8QGHUJURXQG�0LQLQJ�0HWKRGV��������������������������������������������±���
7DEOH������ 0LQHUDO�5HVRXUFHV�E\�3ULQFLSDO�'HSRVLWV�DQG�0LQLQJ�$UHDV����������������������������������������������������������±���
7DEOH������ $VVXPSWLRQV�8VHG�IRU�/RV�)LORV�2SHQ�3LW�0LQHUDO�5HVHUYH�(VWLPDWHV�������������������������������������������±���
7DEOH������ $VVXPSWLRQV�8VHG�IRU�%HUPHMDO�2SHQ�3LW�0LQHUDO�5HVHUYH�(VWLPDWHV�������������������������������������������±���
7DEOH������ $VVXPSWLRQV�8VHG�WR�&RQVWUDLQ�/RV�)LORV�8QGHUJURXQG�0LQHUDO�5HVHUYH�(VWLPDWHV�±�

'HYHORSPHQW�5HTXLUHG�����������������������������������������������������������������������������������������������������������������±���
7DEOH������ $VVXPSWLRQV�8VHG�WR�&RQVWUDLQ�/RV�)LORV�8QGHUJURXQG�0LQHUDO�5HVHUYH�(VWLPDWHV�±�

'HYHORSPHQW�1RW�5HTXLUHG�����������������������������������������������������������������������������������������������������������±���
7DEOH������� 7RWDO�2SHQ�3LW�0LQHUDO�5HVHUYH�6WDWHPHQW������������������������������������������������������������������������������������±���
7DEOH������� 7RWDO�8QGHUJURXQG�0LQHUDO�5HVHUYH�6WDWHPHQW�����������������������������������������������������������������������������±���
7DEOH������� /RV�)LORV�0LQH�7RWDO�0LQHUDO�5HVHUYH�6WDWHPHQW���������������������������������������������������������������������������±���
7DEOH������� 2SHQ�3LW�0LQH�3ODQ�������������������������������������������������������������������������������������������������������������������������±���
7DEOH������� 8QGHUJURXQG�0LQH�3ODQ������������������������������������������������������������������������������������������������������������������±���
7DEOH������� /LIH�RI�0LQH�&DSLWDO�&RVW�(VWLPDWH��)LJXUHV�LQ�86��0LOOLRQ������������������������������������������������������������±���
7DEOH������� /LIH�RI�0LQH�2SHUDWLQJ�&RVW�(VWLPDWH���������������������������������������������������������������������������������������������±���
7DEOH������� /RV�)LORV�7RWDO�*ROG�3URGXFWLRQ�3ODQ���������������������������������������������������������������������������������������������±���
7DEOH������� /RV�)LORV�0LQH�1HW�3UHVHQW�9DOXH�6HQVLWLYLW\�7DEOH�DW����'LVFRXQW�5DWH�IRU�&DSLWDO�

([SHQGLWXUH�DQG�2SHUDWLRQDO�([SHQGLWXUH��������������������������������������������������������������������������������������±���
7DEOH������� /RV�)LORV�0LQH�*ROG�3ULFH�DQG�'LVFRXQW�5DWH�6HQVLWLYLW\�7DEOH��)LJXUHV�LQ�86��0LOOLRQ����������������±���
7DEOH������� %HUPHMDO�8QGHUJURXQG�0LQHUDO�5HVRXUFH��3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�����������������������������±���
7DEOH������� %HUPHMDO�8QGHUJURXQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�0LQH�3ODQ�������������������������������������������±���
7DEOH������� %HUPHMDO�8QGHUJURXQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�&DSLWDO�&RVW�6FKHGXOH��)LJXUHV�

LQ�86��0LOOLRQ���������������������������������������������������������������������������������������������������������������������������������±���
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7DEOH������� %HUPHMDO�8QGHUJURXQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�2SHUDWLQJ�&RVW�6FKHGXOH�������������������±���
7DEOH������� %HUPHMDO�8QGHUJURXQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�*ROG�3URGXFWLRQ�3ODQ�

�5HFRYHUHG�2XQFHV�����������������������������������������������������������������������������������������������������������������������±���
7DEOH������� %HUPHMDO�8QGHUJURXQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�1HW�3UHVHQW�9DOXH�6HQVLWLYLW\�

7DEOH�DW����'LVFRXQW�5DWH�IRU�&DSLWDO�([SHQGLWXUH�DQG�2SHUDWLRQDO�([SHQGLWXUH�������������������������±���
7DEOH������� %HUPHMDO�8QGHUJURXQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�*ROG�3ULFH�DQG�'LVFRXQW�5DWH�

6HQVLWLYLW\�7DEOH��)LJXUHV�LQ�86��0LOOLRQ����������������������������������������������������������������������������������������±���
7DEOH������� %HUPHMDO�8QGHUJURXQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�,QWHUQDO�5DWH�RI�5HWXUQ�

6HQVLWLYLW\�7DEOH�����������������������������������������������������������������������������������������������������������������������������±���
7DEOH������� )LQDQFLDO�6XPPDU\�������������������������������������������������������������������������������������������������������������������������±���
7DEOH������� 2SHQ�3LW�/LIH�RI�0LQH�3URGXFWLRQ�3ODQ�������������������������������������������������������������������������������������������±���
7DEOH������� /RV�)LORV�8QGHUJURXQG�/LIH�RI�0LQH�3URGXFWLRQ�3ODQ���������������������������������������������������������������������±���
7DEOH������ 6XPPDU\�RI�4XDOLILHG�3HUVRQV���������������������������������������������������������������������������������������������������������±��
7DEOH������ 0LQHUDO�&RQFHVVLRQV�'XW\�3D\PHQWV�����������������������������������������������������������������������������������������������±��
7DEOH������ /RV�)LORV�0LQH�3URSHUW\�7HQXUH�6XPPDU\���������������������������������������������������������������������������������������±��
7DEOH������ 5HJLRQDO�3URSHUW\�7HQXUH�6XPPDU\������������������������������������������������������������������������������������������������±��
7DEOH������ &XUUHQW�6XUIDFH�5LJKWV�ZLWK�7HPSRUDU\�2FFXSDWLRQ�$JUHHPHQWV����������������������������������������������������±��
7DEOH������ 1HW�6PHOWHU�5HWXUQ�5R\DOWLHV�3D\DEOH�E\�&RQFHVVLRQ���������������������������������������������������������������������±��
7DEOH������ 2SHQ�3LW�3URGXFWLRQ�5HFRUG�����±����������������������������������������������������������������������������������������������±��
7DEOH������ 8QGHUJURXQG�0LQH�3URGXFWLRQ�5HFRUG�����±������������������������������������������������������������������������������±��
7DEOH������ ([SORUDWLRQ�6XPPDU\�7DEOH�DQG�0LQH�3URSHUW\�+LVWRU\�������������������������������������������������������������������±��
7DEOH������� 'ULOO�+ROH�6XPPDU\�7DEOH��/RV�)LORV�0LQH�3URSHUW\�'ULOOLQJ������±��������������������������������������������±��
7DEOH������� /RV�)LORV�2SHQ�3LW�$VVLJQHG�%XON�'HQVLWLHV������������������������������������������������������������������������������������±��
7DEOH������� %HUPHMDO�2SHQ�3LW�$VVLJQHG�'HQVLWLHV��������������������������������������������������������������������������������������������±��
7DEOH������� %XON�'HQVLW\�9DOXHV�%DVHG�RQ�6DPSOLQJ�LQ�/RV�)LORV�8QGHUJURXQG������������������������������������������������±��
7DEOH������� %HUPHMDO�8QGHUJURXQG�$VVLJQHG�'HQVLWLHV�������������������������������������������������������������������������������������±��
7DEOH������� 6XPPDU\��*ROG�([WUDFWLRQ�0HWDOOXUJLFDO�7HVWZRUN������������������������������������������������������������������������������
7DEOH������� 2UH�7\SH�6XPPDU\�E\�*HRPHWDOOXUJLFDO�&RGH�������������������������������������������������������������������������������±��
7DEOH������� 2UH�7\SH�6XPPDU\�E\�5RFN�7\SH��������������������������������������������������������������������������������������������������±��
7DEOH������� %RWWOH�5ROO�7HVW�3DUDPHWHUV�DQG�5HVXOWV�RQ�)LQHO\�*URXQG�6DPSOHV�������������������������������������������±���
7DEOH������� %RWWOH�5ROO�7HVW�3DUDPHWHUV�DQG�5HVXOWV�2Q�&UXVKHG������PP��6DPSOHV������������������������������������±���
7DEOH������� 6XPPDU\�RI�&ROXPQ�/HDFK�7HVWV�������������������������������������������������������������������������������������������������±���
7DEOH������� 3UHOLPLQDU\�/HDFK�7HVWV�RQ�%HUPHMDO�8QGHUJURXQG�6DPSOHV�������������������������������������������������������±���
7DEOH������� *ROG�([WUDFWLRQ�9DOXHV�$VVLJQHG�WR�2UH�7\SHV�����������������������������������������������������������������������������±���
7DEOH������� /RV�)LORV�*HRPHWDOOXUJLFDO�'RPDLQ�7\SHV��-RQHV�&RGHV���������������������������������������������������������������±��
7DEOH������� 'HQVLW\�$VVLJQPHQWV��/RV�)LORV�2SHQ�3LW����������������������������������������������������������������������������������������±��
7DEOH������� 'HQVLW\�$VVLJQPHQWV��%HUPHMDO�2SHQ�3LW����������������������������������������������������������������������������������������±��
7DEOH������� 'HQVLW\�$VVLJQPHQWV��/RV�)LORV�8QGHUJURXQG���������������������������������������������������������������������������������±��
7DEOH������� 'HQVLW\�$VVLJQPHQWV��%HUPHMDO�8QGHUJURXQG���������������������������������������������������������������������������������±��
7DEOH������� /RV�)LORV�2SHQ�3LW�&DSSLQJ�*UDGHV������������������������������������������������������������������������������������������������±��
7DEOH������� %HUPHMDO�2SHQ�3LW�&DSSLQJ�*UDGHV������������������������������������������������������������������������������������������������±��
7DEOH������� /RV�)LORV�8QGHUJURXQG�&DSSLQJ�*UDGHV�����������������������������������������������������������������������������������������±��
7DEOH������� %HUPHMDO�8QGHUJURXQG�&DSSLQJ�*UDGHV�����������������������������������������������������������������������������������������±��
7DEOH�������� 6XPPDU\�RI�(VWLPDWLRQ�3DUDPHWHUV�IRU�/RV�)LORV±�3�5HVRXUFH�0RGHO����������������������������������������±���
7DEOH�������� 6XPPDU\�RI�(VWLPDWLRQ�3DUDPHWHUV�IRU�%HUPHMDO�2SHQ�3LW�5HVRXUFH�0RGHO��������������������������������±���
7DEOH�������� 6XPPDU\�RI�(VWLPDWLRQ�3DUDPHWHUV�IRU�/RV�)LORV�8QGHUJURXQG�5HVRXUFH�0RGHOV�����������������������±���
7DEOH�������� 6XPPDU\�RI�(VWLPDWLRQ�3DUDPHWHUV�IRU�%HUPHMDO�8QGHUJURXQG�5HVRXUFH�0RGHO�������������������������±���
7DEOH�������� &RPPRGLW\�3ULFHV�IRU�0LQHUDO�5HVRXUFH�RU�(FRQRPLF�(YDOXDWLRQ�������������������������������������������������±���
7DEOH�������� $VVXPSWLRQV�8VHG�IRU�/RV�)LORV�2SHQ�3LW�0LQHUDO�5HVRXUFH�(VWLPDWH�����������������������������������������±���
7DEOH�������� $VVXPSWLRQV�8VHG�IRU�%HUPHMDO�2SHQ�3LW�0LQHUDO�5HVRXUFH�(VWLPDWH������������������������������������������±���
7DEOH�������� $VVXPSWLRQV�8VHG�WR�&RQVWUDLQ�/RV�)LORV�8QGHUJURXQG�0LQHUDO�5HVRXUFH�(VWLPDWH�������������������±���
7DEOH�������� $VVXPSWLRQV�8VHG�WR�&RQVWUDLQ�%HUPHMDO�8QGHUJURXQG�0LQHUDO�5HVRXUFH�(VWLPDWH��������������������±���
7DEOH�������� /RV�)LORV�0LQH�7RWDO�2SHQ�3LW�0LQHUDO�5HVRXUFHV��(IIHFWLYH�'DWH����'HFHPEHU����������������������±���
7DEOH�������� /RV�)LORV�2SHQ�3LW�0LQHUDO�5HVRXUFHV��(IIHFWLYH�'DWH����'HFHPEHU����������������������������������������±���
7DEOH�������� %HUPHMDO�2SHQ�3LW�0LQHUDO�5HVRXUFHV��(IIHFWLYH�'DWH����'HFHPEHU����������������������������������������±���
7DEOH�������� /RV�)LORV�0LQH�7RWDO�8QGHUJURXQG�0LQHUDO�5HVRXUFHV������������������������������������������������������������������±���
7DEOH�������� /RV�)LORV�8QGHUJURXQG�0LQHUDO�5HVRXUFHV�����������������������������������������������������������������������������������±���
7DEOH�������� 1XND\�'HSRVLW�0LQHUDO�5HVRXUFHV������������������������������������������������������������������������������������������������±���
7DEOH�������� 3HQLQVXODU�'HSRVLW�0LQHUDO�5HVRXUFHV������������������������������������������������������������������������������������������±���
7DEOH�������� 6XU�'HSRVLW�0LQHUDO�5HVRXUFHV�����������������������������������������������������������������������������������������������������±���
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7DEOH�������� =RQH����'HSRVLW�0LQHUDO�5HVRXUFHV���������������������������������������������������������������������������������������������±���
7DEOH�������� %HUPHMDO�8QGHUJURXQG�0LQHUDO�5HVRXUFHV������������������������������������������������������������������������������������±���
7DEOH�������� /RV�)LORV�0LQH�7RWDO�0LQHUDO�5HVRXUFHV����������������������������������������������������������������������������������������±���
7DEOH������� $VVXPSWLRQV�8VHG�IRU�/RV�)LORV�2SHQ�3LW�0LQHUDO�5HVHUYH�(VWLPDWHV��������������������������������������������±��
7DEOH������� $VVXPSWLRQV�8VHG�IRU�%HUPHMDO�2SHQ�3LW�0LQHUDO�5HVHUYH�(VWLPDWHV��������������������������������������������±��
7DEOH������� 3LW�6ORSH�$VVXPSWLRQV��/RV�)LORV�2SHQ�3LW�������������������������������������������������������������������������������������±��
7DEOH������� 3LW�6ORSH�$VVXPSWLRQV��%HUPHMDO�2SHQ�3LW��������������������������������������������������������������������������������������±��
7DEOH������� $VVXPSWLRQV�8VHG�WR�&RQVWUDLQ�/RV�)LORV�8QGHUJURXQG�0LQHUDO�5HVHUYH�(VWLPDWHV�±�

'HYHORSPHQW�5HTXLUHG������������������������������������������������������������������������������������������������������������������±��
7DEOH������� $VVXPSWLRQV�8VHG�WR�&RQVWUDLQ�/RV�)LORV�8QGHUJURXQG�0LQHUDO�5HVHUYH�(VWLPDWHV�±�

'HYHORSPHQW�1RW�5HTXLUHG������������������������������������������������������������������������������������������������������������±��
7DEOH������� 0LQLQJ�5HFRYHU\�$VVXPSWLRQV��������������������������������������������������������������������������������������������������������±��
7DEOH������� &RPPRGLW\�3ULFHV�IRU�0LQHUDO�5HVHUYH�RU�(FRQRPLF�(YDOXDWLRQ�����������������������������������������������������±��
7DEOH������� 7RWDO�2SHQ�3LW�0LQHUDO�5HVHUYH�6WDWHPHQW�������������������������������������������������������������������������������������±��
7DEOH�������� /RV�)LORV�2SHQ�3LW�0LQHUDO�5HVHUYH�6WDWHPHQW�������������������������������������������������������������������������������±��
7DEOH�������� %HUPHMDO�2SHQ�3LW�0LQHUDO�5HVHUYH�6WDWHPHQW�������������������������������������������������������������������������������±��
7DEOH�������� 7RWDO�8QGHUJURXQG�0LQHUDO�5HVHUYH�6WDWHPHQW����������������������������������������������������������������������������±���
7DEOH�������� 1XND\�8QGHUJURXQG�0LQHUDO�5HVHUYHV������������������������������������������������������������������������������������������±���
7DEOH�������� 3HQLQVXODU�8QGHUJURXQG�0LQHUDO�5HVHUYHV�����������������������������������������������������������������������������������±���
7DEOH�������� 6XU�8QGHUJURXQG�0LQHUDO�5HVHUYHV����������������������������������������������������������������������������������������������±���
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7DEOH������� 6ROXWLRQ�$QDO\VHV��1DOFR�$VVD\V�����)HEUXDU\���������������������������������������������������������������������������±��
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7DEOH������� /LIH�RI�0LQH�&DSLWDO�&RVW�(VWLPDWH��)LJXUHV�LQ�86��0LOOLRQ�������������������������������������������������������������±��
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([SHQGLWXUH�DQG�2SHUDWLRQDO�([SHQGLWXUH���������������������������������������������������������������������������������������±��
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7DEOH������� &XWRII�*UDGHV�'HWHUPLQHG�IRU�&XW�DQG�)LOO�DQG�6XEOHYHO�&DYLQJ����������������������������������������������������±��
7DEOH������� %HUPHMDO�8QGHUJURXQG�'ULOO�+ROH�'DWDEDVH�������������������������������������������������������������������������������������±��
7DEOH������� %HUPHMDO�8QGHUJURXQG��0LQH�6WRSH�2SWLPL]HU��5HVRXUFH��������������������������������������������������������������±��
7DEOH������� %HUPHMDO�8QGHUJURXQG�'HYHORSPHQW�DQG�3URGXFWLRQ�6FKHGXOH���������������������������������������������������±���
7DEOH������� %HUPHMDO�8QGHUJURXQG�3URGXFWLRQ�3ODQ����������������������������������������������������������������������������������������±���
7DEOH������� %HUPHMDO�8QGHUJURXQG�&RQFHSW�6WXG\�0LQH�3ODQ�������������������������������������������������������������������������±���
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7DEOH������� %HUPHMDO�8QGHUJURXQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�0LQH�3ODQ������������������������������������������±���
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/HDJROG�0LQLQJ�&RUSRUDWLRQ��/HDJROG��UHTXHVWHG�6WDQWHF�&RQVXOWLQJ�,QWHUQDWLRQDO�//&��6WDQWHF��WR�
SUHSDUH�DQ�$PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW��WKH�5HSRUW��IRU�
WKH�/RV�)LORV�*ROG�2SHUDWLRQ��WKH�0LQH���ORFDWHG�LQ�WKH�/RV�)LORV�GLVWULFW�RI�*XHUUHUR�6WDWH��0H[LFR���7KH�
5HSRUW�SUHVHQWV�D�GHVFULSWLRQ�RI�WKH�0LQH�RSHUDWLRQV��LQFOXGLQJ�0LQHUDO�5HVRXUFHV��0LQHUDO�5HVHUYHV��
DQG�ILQDQFLDO�HYDOXDWLRQ�RI�WKH�FXUUHQW�PLQH���7KH�5HSRUW�DOVR�SUHVHQWV�D�3UHOLPLQDU\�(FRQRPLF�
$VVHVVPHQW��3($��EDVHG�RQ�0LQHUDO�5HVRXUFHV�RI�WKH�%HUPHMDO�8QGHUJURXQG�GHSRVLW��

7KH�SXUSRVH�RI�WKH�5HSRUW�LV�IRU�/HDJROG�WR�VXSSRUW�SXEOLF�GLVFORVXUH�DQG�ILOLQJ�UHTXLUHPHQWV�ZLWK�WKH�
&DQDGLDQ�6HFXULWLHV�5HJXODWRUV�LQ�UHODWLRQ�WR�WKH�DFTXLVLWLRQ�IURP�*ROGFRUS�,QF���*ROGFRUS��RI�'HVDUUROORV�
0LQHURV�6DQ�/XLV�6�$��GH�&�9���'06/���D�ZKROO\�RZQHG�VXEVLGLDU\�DQG������RZQHU�RI�WKH�FRQFHVVLRQV�
WKDW�FRPSULVH�WKH�0LQH�SURSHUW\���7KLV�5HSRUW�ZDV�SUHSDUHG�LQ�DFFRUGDQFH�ZLWK�1,��������DQG�
DFFRPSDQ\LQJ�UHJXODWLRQV���7KH�IROORZLQJ�LQGLYLGXDOV�VHUYH�DV�WKH�4XDOLILHG�3HUVRQV�IRU�WKLV�5HSRUW��

� :LOOLDP�$��*ORYHU��3�(QJ���6HQLRU�0LQLQJ�&RQVXOWDQW�WR�6WDQWHF�
� $OODQ�/��6FKDSSHUW��&3*��6WDQWHF�(PSOR\HH�
� 'DZQ�+��*DUFLD��3*��&3*��,QGHSHQGHQW�&RQVXOWDQW�WR�6WDQWHF�
� $OIUHG�6��+D\GHQ��3�(QJ���(+$�(QJLQHHULQJ��,QGHSHQGHQW�&RQVXOWDQW�WR�6WDQWHF�
�

���� 3URMHFW�6HWWLQJ��/RFDWLRQ��DQG�$FFHVV�

7KH�/RV�)LORV�PLQLQJ�RSHUDWLRQV�DUH�ORFDWHG�ZLWKLQ�WKH�*XHUUHUR�*ROG�%HOW�ZLWKLQ�*XHUUHUR�6WDWH��

)URP�0H[LFR�&LW\��0H[LFR��WKH�0LQH�SURSHUW\�FDQ�EH�DFFHVVHG�YLD�+LJKZD\�����D�PDMRU�SDYHG�KLJKZD\��
E\�WXUQLQJ�RII�DW�WKH�WRZQ�RI�0H]FDOD�RQWR�D�SDYHG�URDG�WKDW�OHDGV�WR�WKH�0LQH�VLWH���'ULYLQJ�WLPH�WR�VLWH�
IURP�0H[LFR�&LW\�LV�DSSUR[LPDWHO\���KRXUV���7KH�0LQH�LV�DOVR�VHUYHG�E\�D�QHWZRUN�RI�ORFDO�URDGV�
�)LJXUH�������
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$�SULYDWH�DLUVWULS��ORFDWHG�RQ�WKH�0LQH�SURSHUW\��SURYLGHV�VHUYLFH�WR�WKH�PLQH�VLWH���)OLJKWV�RULJLQDWH�IURP�
7ROXFD�$LUSRUW�RU�&XHUQDYDFD�$LUSRUW�DQG�DUH�DSSUR[LPDWHO\����PLQXWHV�IO\LQJ�WLPH�WR�WKH�0LQH��

7KH�0LQH�SURSHUW\�LV�ORFDWHG�LQ�D�WURSLFDO�DULG�]RQH���$YHUDJH�DQQXDO�WHPSHUDWXUH�UDQJHV�DUH�
DSSUR[LPDWHO\�����&�WR�����&���$YHUDJH�DQQXDO�SUHFLSLWDWLRQ�LV�����PP���7KH�SUHGRPLQDQW�ZLQG�GLUHFWLRQ�
WKURXJKRXW�PRVW�RI�WKH�\HDU�LV�QRUWK�QRUWKZHVW��

7KH�0LQH�SURSHUW\�DUHD�LV�FKDUDFWHUL]HG�E\�ODUJH�OLPHVWRQH�PRXQWDLQV�GLYLGHG�E\�ZLGH�YDOOH\V���7KH�
VORSHV�RI�WKH�KLOOV�YDU\�IURP�YHU\�IODW�����WR������WR�VWHHS�VORSHV���������9DOOH\�VORSHV�DUH�FRYHUHG�ZLWK�
KDUGZRRG�IRUHVW��ZKLOH�WKH�YDOOH\�ERWWRPV�DUH�JHQHUDOO\�DJULFXOWXUDO���7KH�PD[LPXP�HOHYDWLRQ�LQ�WKH�0LQH�
SURSHUW\�LV�WKH�VXPPLW�RI�(O�%HUPHMDO�+LOO��DW�������PDVO���7KH�PLQLPXP�HOHYDWLRQ�LV�WKH�YDOOH\��ZKHUH�WKH�
JROG�UHFRYHU\�SODQW�LV�ORFDWHG��DW�������PDVO��

7KH�0LQH�KDV�SRZHU��ZDWHU��DQG�FRPPXQLFDWLRQV�LQIUDVWUXFWXUH�LQ�SODFH���3RZHU�LV�VXSSOLHG�XQGHU�D�
VHOI�VXSSO\�DJUHHPHQW�ZLWK�D�VXEVLGLDU\�RI�,QWHU*HQ�IURP�D�FRPELQHG�F\FOH��QDWXUDO�JDV�ILUHG�SRZHU�
VWDWLRQ�ORFDWHG�LQ�6DQ�/XLV�GH�3D]��*XDQDMXDWR�6WDWH���$�SRZHU�WUDQVSRUWDWLRQ�DJUHHPHQW�ZLWK�WKH�
JRYHUQPHQW�XWLOLW\�VHUYLFH��)HGHUDO�(OHFWULFLW\�&RPPLVVLRQ��&RPLVLyQ�)HGHUDO�GH�(OHFWULFLGDG�>&)(@���
SURYLGHV�EDFNXS�VXSSO\�DQG�WUDQVIHUV�SRZHU�IURP�,QWHU*HQ¶V�SRZHU�SODQW�WR�WKH�0LQH¶V�SRZHU�VXEVWDWLRQ���
3URFHVV�DQG�SRWDEOH�ZDWHU�IRU�WKH�0LQH�LV�VRXUFHG�IURP�D�ODUJH�ZHOO�DGMDFHQW�WR�WKH�5LR�%DOVDV�ORFDWHG�
����NP�ZHVW�RI�0H]FDOD���6LWH�FRPPXQLFDWLRQV�LQFOXGH�VDWHOOLWH�VHUYLFH��XVLQJ�YRLFH�RYHU�LQWHUQHW�
SURWRFROV��9R,3��IRU�WHOHSKRQHV��DQG�LQWHUQHW�SURWRFROV��IRU�UHJXODU�FRPSXWHU�EXVLQHVV����7KH�RSHQ�SLW�DQG�
XQGHUJURXQG�RSHUDWLRQV�XVH�WZR�ZD\�UDGLR�FRPPXQLFDWLRQV��DQG�WKH�RSHQ�SLW�XVHV�D�*36�EDVHG�
DXWRPDWHG�WUXFN�GLVSDWFK�V\VWHP��

7KH�0LQH�SURSHUW\�LV�ORFDWHG�QHDU�VHYHUDO�FHQWHUV�RI�VXSSO\�IRU�PDWHULDOV�DQG�ZRUNHUV���7KH�FORVHVW�
FRPPXQLWLHV�WR�WKH�0LQH�DUH�&DUUL]DOLOOR��0H]FDOD��0D]DSD��;RFKLSDOD��=XPSDQJR��&KLOSDQFLQJR��DQG�
,JXDOD���&XUUHQWO\��������SHUVRQV�DUH�HPSOR\HG�RQ�VLWH�DV�XQLRQL]HG�ZRUNHUV��QRQ�XQLRQL]HG�HPSOR\HHV��
DQG�LQGHSHQGHQW�FRQWUDFWRUV���2SHUDWLRQV�DUH�FRQGXFWHG�\HDU�URXQG��

���� 0LQHUDO�7HQXUH�DQG�6XUIDFH�5LJKWV�

7KH�0LQH�SURSHUW\�FRQVLVWV�RI����FRQWLJXRXV�H[SORLWDWLRQ�FRQFHVVLRQV��WRWDOLQJ��������KD��ORFDWHG�ZLWKLQ�
WKH�PXQLFLSDOLW\�RI�(GXDUGR�1HUL��*XHUUHUR��0H[LFR��VHH�7DEOH��������7HQXUH�LV�KHOG�LQ�WKH�QDPH�RI�'06/���
'06/�KROGV�DQ�DGGLWLRQDO���H[SORUDWLRQ�FRQFHVVLRQV�ZLWKLQ�*XHUUHUR�6WDWH���$OO�FRQFHVVLRQV�KDYH�D�WHUP�
RI����\HDUV��ZLWK�H[SLUDWLRQ�GDWHV�UDQJLQJ�IURP������WR���������

3HU�0H[LFDQ�UHTXLUHPHQWV�IRU�JUDQW�RI�WHQXUH��WKH�FRQFHVVLRQV�FRPSULVLQJ�WKH�0LQH�SURSHUW\�ZHUH�
VXUYH\HG�RQ�WKH�JURXQG�E\�D�OLFHQVHG�VXUYH\RU���$OO�DSSURSULDWH�FRQFHVVLRQ�SD\PHQWV�KDYH�EHHQ�PDGH�WR�
WKH�UHOHYDQW�DXWKRULWLHV��DQG�WKH�OLFHQVHV�DUH�LQ�JRRG�VWDQGLQJ��

'06/�KDV�VHFXUHG�D�WRWDO�RI�������KD�RI�VXUIDFH�ULJKWV�DQG�KROGV�DOO�VXUIDFH�ULJKWV�UHTXLUHG�IRU�PLQH�
RSHUDWLRQV��LQFOXGLQJ�RSHQ�SLWV��XQGHUJURXQG�SRUWDOV��OHDFK�SDGV��SURFHVV�DQG�DQFLOODU\�IDFLOLWLHV��URDGV��
VHUYLFHV��DQG�D�EXIIHU�]RQH�VHFXULQJ�DUHDV�IRU�IXWXUH�JURZWK�DQG�SRWHQWLDO�H[SORUDWLRQ�WDUJHWV���6XUIDFH�
ULJKWV�ZHUH�VHFXUHG�E\�DFTXLVLWLRQ�RI�SULYDWH�DQG�SXEOLF�ODQG�RU�E\�HQWHULQJ�WHPSRUDU\�RFFXSDWLRQ�
DJUHHPHQWV�ZLWK�VXUURXQGLQJ�FRPPXQLWLHV��

�
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�
���0DUFK������ 3DJH��±��

7DEOH������ '06/�0LQLQJ�&RQFHVVLRQV�

1R�� 6LWH��/RWH�� )LOH�,'� 7LWOH�1R��
7HUP�

6XUIDFH��KD�� $JUXSDPLHQWR� 0XQLFLSDOLW\�
6WDUW�'DWH� (QG�'DWH�

�� 1XND\� ���������� ������� ����������� ����������� �������� 1XND\� (GXDUGR�1HUL�

��
)UDFF����GH�$PSO��
D�(O�)LOR�

���������� ������� ����������� ����������� �������� )����� (GXDUGR�1HUL�

��
8QLILFDFLyQ�
&RQFHSFLyQ�
&DUPHQ�

������������ ������� ����������� ����������� ��������� -RVp�6DOYDGRU� (GXDUGR�1HUL�

�� (QULTXH� ���������� ������� ����������� ����������� �������� -RVp�6DOYDGRU� (GXDUGR�1HUL�

�� 0LR�&LG� ���������� ������� ����������� ����������� ������� )����� (GXDUGR�1HUL�

�� 'RQ�0DXULFLR� ���������� ������� ����������� ����������� ��������� 1XND\� (GXDUGR�1HUL�

�� 'RQ�5RGULJR� ���������� ������� ����������� ����������� ������� )����� (GXDUGR�1HUL�

�� $QD�3DXOD� ���������� ������� ����������� ����������� ��������� 1XND\� (GXDUGR�1HUL�

�� /D�(ORLVD� ���������� ������� ����������� ����������� ��������� -RVp�6DOYDGRU� (GXDUGR�1HUL�

��� &HGURV� ������������ ������� ����������� ����������� �������� )����� (GXDUGR�1HUL�

��� 'RxD�0DUWD� ������������ ������� ����������� ����������� ������� 1XND\� (GXDUGR�1HUL�

��� 'RQ�1RUPDQ� ������������ ������� ����������� ����������� ��������� )����� (GXDUGR�1HUL�

��� ,QGHSHQGHQFLD� ������������ ������� ����������� ����������� ������� 1XND\� (GXDUGR�1HUL�

��� 'RQ�)DXVWR� ������������ ������� ����������� ����������� ������� 1XND\� (GXDUGR�1HUL�

��� 6DQ�/XLV�'RV� ������������ ������� ����������� ����������� �������� -RVp�6DOYDGRU� (GXDUGR�1HUL�

��� ;RFKLSDOD�)UDFF��,� ������������ ������� ����������� ����������� ������� -RVp�6DOYDGRU� (GXDUGR�1HUL�

��� ;RFKLSDOD�)UDFF��,,� ������������ ������� ����������� ����������� ������� -RVp�6DOYDGRU� (GXDUGR�1HUL�

��� 6DQ�/XLV�8QR� ������������ ������� ����������� ����������� �������� -RVp�6DOYDGRU� (GXDUGR�1HUL�

��� ;RFKLSDOD� ������������ ������� ����������� ����������� ����������� -RVp�6DOYDGRU� (GXDUGR�1HUL�

��� 6DQ�3DEOR� ���������� ������� ����������� ����������� �������� -RVp�6DOYDGRU� (GXDUGR�1HUL�

��� 6DQ�/XLV� ������������ ������� ����������� ����������� �������� -RVp�6DOYDGRU� (GXDUGR�1HUL�

��� 'HOILQD� ���������� ������� ����������� ����������� �������� -RVp�6DOYDGRU� (GXDUGR�1HUL�

��� 0DUWD� ���������� ������� ����������� ����������� �������� -RVp�6DOYDGRU� (GXDUGR�1HUL�

��� -RVp�6DOYDGRU� ���������� ������� ����������� ����������� �������� -RVp�6DOYDGRU� (GXDUGR�1HUL�

��� -RVp�/XLV� ���������� ������� ����������� ����������� �������� -RVp�6DOYDGRU� (GXDUGR�1HUL�

��� (O�*UDQGH� ���������� ������� ����������� ����������� �������� )����� (GXDUGR�1HUL�

��� $J�LWD� ���������� ������� ����������� ����������� �������� 1XND\� (GXDUGR�1HUL�

��� (DVW�%ORFN� ���������� ������� ����������� ����������� ����������� -RVp�6DOYDGRU� (GXDUGR�1HUL�\�&�
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7DEOH������ '06/�0LQLQJ�&RQFHVVLRQV�

1R�� 6LWH��/RWH�� )LOH�,'� 7LWOH�1R��
7HUP�

6XUIDFH��KD�� $JUXSDPLHQWR� 0XQLFLSDOLW\�
6WDUW�'DWH� (QG�'DWH�

��� :HVW�%ORFN� ���������� ������� ����������� ����������� ����������� -RVp�6DOYDGRU� (GXDUGR�1HUL�\�&�

��� 0H]FDOD� ������������ ������� ����������� ����������� ��������� )����� (GXDUGR�1HUL�

��� $JDX� ������������ ������� ����������� ����������� ��������� )����� &KLOSDQFLQJR�

��� (O�&DUDFRO� ���������� ������� ����������� ����������� �������� )����� +HOLRGRUR�&DVWLOOR�

��� $JDX��� ���������� ������� ����������� ����������� ������� )����� &KLOSDQFLQJR�

��� 6DQWD�$QD� ���������� ������� ����������� ����������� �������� )����� (GXDUGR�1HUL�

��� &DFKR�GH�2UR� ���������� ������� ����������� ����������� ��������� )����� /HRQDUGR�%UDYR�

��� &RDFR\XOD� �������� ������� ����������� ����������� ����������� )����� ,JXDOD�

��� 6DQWD�$QD� ��������� ������� ����������� ����������� ������������ )����� 0RFKLWOiQ��&KLOS��

���
6DQWD�$QD�)UDFF��
8QR�

(��������� 1�$��� $SSOLFDWLRQ�'DWH������������� ����������� 1�$� 0RFKLWOiQ��&KLOS��

��� 7HORORDSDQ� (��������� 1�$��� $SSOLFDWLRQ�'DWH������������� ������������� 1�$�
7HORORDSDQ��
&XHW]DOD�

7RWDO�6XUIDFH� ������������� � �
��� )��� �)UDFFLyQ���GH�$PSOLDFLyQ�D�(O�)LOR��

��� $SSOLFDWLRQ�SHQGLQJ�WR�EH�UHVROYHG��

�

6RXUFH���*DOLFLD�$ERJDGRV�3URMHFW�/DWLWXGH�_�0LQLQJ�&ODLPV�PHPR�������

�
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7KHUH�DUH�QR�VLJQLILFDQW�IDFWRUV�RU�ULVNV�WKDW�PLJKW�DIIHFW�DFFHVV�RU�WLWOH��RU�WKH�ULJKW�RU�DELOLW\�WR�SHUIRUP�
ZRUN�RQ�WKH�SURSHUW\���7KH�0LQH�LV�QRW�VXEMHFW�WR�DQ\�NQRZQ�VLJQLILFDQW�SHUPLWWLQJ�DQG�RU�HQYLURQPHQWDO�
OLDELOLWLHV�WKDW�FDQQRW�EH�UHPHGLDWHG�RU�RWKHUZLVH�SUHYHQW�RQJRLQJ�RSHUDWLRQV��

���� 7D[DWLRQ�DQG�5R\DOWLHV�

&XUUHQW�0H[LFDQ�OHJLVODWLRQ�UHTXLUHV�D�����IHGHUDO�FRUSRUDWH�LQFRPH�WD[�UDWH��D������JRYHUQPHQW�UR\DOW\�
SD\PHQW�RQ�JROG�DQG�VLOYHU�VDOHV��DQG�D������PLQLQJ�WD[�RQ�HDUQLQJV�EHIRUH�LQWHUHVW��WD[HV��GHSUHFLDWLRQ��
DQG�DPRUWL]DWLRQ��

���� (QYLURQPHQW��3HUPLWWLQJ��&RPSOLDQFH�$FWLYLWLHV��DQG�6RFLDO�/LFHQVH�

7KH�0LQH�FRPSOLHV�ZLWK�0H[LFDQ�)HGHUDO��6WDWH��DQG�0XQLFLSDO�HQYLURQPHQWDO�ODZV�DQG�UHJXODWLRQV���7KH�
0LQH�KROGV�DOO�HQYLURQPHQWDO�DQG�RSHUDWLQJ�SHUPLWV�UHTXLUHG�IRU�RSHUDWLRQV��

7KH�0LQH�LV�ZRUNLQJ�ZLWK�WKH�DSSURSULDWH�UHJXODWRU\�DJHQFLHV�WR�EH�LQ�JRRG�VWDQGLQJ�RQ�DQ\�FRPSOLDQFH�
LVVXHV���,W�LV�EHOLHYHG�WKDW�DOO�FRPSOLDQFH�LVVXHV�FDQ�EH�UHVROYHG�ZLWKRXW�VLJQLILFDQW�ULVN�WR�WKH�RQJRLQJ�
RSHUDWLRQV��

7KH�0LQH�KDV�VXEPLWWHG�VWXGLHV�IRU�DQ�HQYLURQPHQWDO�SHUPLW�WR�FRQVWUXFW�DQG�RSHUDWH�SURSRVHG�
GHYHORSPHQW�GHFOLQH�UDPSV�IRU�WKH�XQGHUJURXQG�EXON�VDPSOLQJ�DQG�H[SORUDWLRQ�RI�WKH�%HUPHMDO�
8QGHUJURXQG�GHSRVLW���7KH�SHUPLW�ZDV�DSSURYHG�E\�WKH�JRYHUQPHQW�RQ����-DQXDU\�������FRQGLWLRQDO�WR�
XSGDWLQJ�WKH�HQYLURQPHQWDO�JXDUDQWHH�FRVW�HVWLPDWH��

7KH�0LQH�FORVXUH�SODQ�LV�XSGDWHG�HYHU\�WKUHH�\HDUV�DW�D�PLQLPXP���,Q�JHQHUDO��WKH�FORVXUH�SODQ�DFWLYLWLHV�
LQFOXGH�GHFRPPLVVLRQLQJ��GHPROLWLRQ��UHKDELOLWDWLRQ��DQG�SRVW�FORVXUH�PRQLWRULQJ�RI�WKH�0LQH���&XUUHQW�
FORVXUH�FRVWV�DUH�HVWLPDWHG�DW�86������PLOOLRQ�ZLWK�QR�FRQWLQJHQF\�LQFOXGHG��

&RPPXQLW\�HQJDJHPHQW��DVVLVWDQFH��DQG�GHYHORSPHQW�SURJUDPV�DUH�LQ�SODFH�DQG�DUH�FDUULHG�RXW�RQ�DQ�
RQJRLQJ�EDVLV�LQFOXGLQJ�D�IRUPDO�JULHYDQFH�PDQDJHPHQW�SURFHVV���,PSOHPHQWDWLRQ�RI�VXVWDLQDEOH�
GHYHORSPHQW�LQLWLDWLYHV�IRU�WKH�FRPPXQLWLHV�RI�&DUUL]DOLOOR��0H]FDOD��DQG�0D]DSD�FRPPHQFHG�LQ������DQG�
DUH�RQJRLQJ��

���� +LVWRU\�

$�WRWDO�RI�����0W�RI�RUH�DW�����J�W�$X��FRQWDLQLQJ���0R]�$X��ZDV�PLQHG�E\�/RV�)LORV�IURP������WR�
���'HFHPEHU��������7DEOH�����SUHVHQWV�D�EULHI�KLVWRU\�RI�WKH�0LQH��

7DEOH������ /RV�)LORV�*ROG�0LQH�+LVWRU\�

<HDU� +LVWRU\�

�����
0LQHUD�*XDGDOXSH�6�$��GH�&�9���0LQHUD�*XDGDOXSH��EHJDQ�XQGHUJURXQG�PLQLQJ�RI�WKH�1XND\�
PLQHUDO�GHSRVLW��

����� 8QGHUJURXQG�PLQLQJ�FHDVHG�IROORZLQJ�WKH�FRPPHQFHPHQW�RI�:RUOG�:DU�,,��

����� 8QGHUJURXQG�PLQLQJ�FRPPHQFHG�DIWHU�EHLQJ�LQWHUUXSWHG�DW�WKH�VWDUW�RI�:RUOG�:DU�,,��

����� 8QGHUJURXQG�RSHUDWLRQV�FHDVHG�GXH�WR�GHFOLQLQJ�KHDG�JUDGHV�DQG�ORZ�JROG�SULFH��

�����
0LQHUD�1XND\�6�$��GH�&�9��UHVWDUWHG�XQGHUJURXQG�PLQLQJ�DQG�FRQVWUXFWLRQ�RI�D�F\DQLGH�OHDFK�
DQG�0HUULOO�&URZH�WUHDWPHQW�SODQW��

�����
0LQHUD�1XWHFN�6�$��GH�&�9���0LQHUD�1XWHFN���IRUPHG�E\�7HFN�&RUSRUDWLRQ��EHJDQ�UHJLRQDO�
H[SORUDWLRQ��

����� /RV�)LORV�PLQHUDO�GHSRVLW�ZDV�GLVFRYHUHG��
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7DEOH������ /RV�)LORV�*ROG�0LQH�+LVWRU\�

<HDU� +LVWRU\�

�����
0LUDQGD�0LQLQJ�IRUPHG�ZKHQ�0LUDQGD�0LQLQJ�	�'HYHORSPHQW�DPDOJDPDWHG�ZLWK�0DODVSLQD�
&DSLWDO��

�����

1XND\�0LQLQJ�2SHUDWLRQV�ZDV�DFTXLUHG�E\�:KHDWRQ�5LYHU�0LQHUDOV�SUHGHFHVVRU�FRPSDQ\�
/XLVPLQ�6�$�GH�&�9���0LUDQGD�0LQLQJ�ZDV�DFTXLUHG�E\�:KHDWRQ�5LYHU�0LQHUDOV�/WG���SURYLGLQJ�D�
����LQWHUHVW�LQ�/RV�)LORV���7KH�UHPDLQLQJ�����ZDV�SXUFKDVHG�IURP�7HFN�&RPLQFR���$�SUHOLPLQDU\�
/RV�)LORV�FRQFHSW�VWXG\�ZDV�LQLWLDWHG��

�����

:KHDWRQ�5LYHU�0LQHUDOV�PHUJHG�ZLWK�*ROGFRUS�,QF���7KH�/RV�)LORV�&RQVWUXFWLRQ�3URMHFW�ZDV�
DSSURYHG�E\�WKH�0H[LFDQ�)HGHUDO�*RYHUQPHQW��*ROGFRUS�,QF��VXEVHTXHQWO\�DFTXLUHG�WKH�
%HUPHMDO�GHSRVLW�IURP�WKH���������MRLQW�YHQWXUH�SDUWQHUV�,QGXVWULDV�3HxROHV�6�$��GH�&�9��
�3HxROHV��DQG�1HZPRQW�0LQLQJ�&RUSRUDWLRQ��1HZPRQW���

�����
$Q�RSHUDWLQJ�SHUPLW�IRU�WKH�H[WHQVLRQ�RI�WKH�%HUPHMDO�2SHQ�3LW�ZDV�REWDLQHG�IURP�WKH�0H[LFDQ�
)HGHUDO�*RYHUQPHQW��

����±�����
7KH�$GVRUSWLRQ�'HVRUSWLRQ�5HFRYHU\��$'5��3ODQW��3ULPDU\�DQG�6HFRQGDU\�&UXVKLQJ�3ODQW��
5HILQHU\��:DUHKRXVH��7UXFN�6KRS��DQG�2IILFHV�ZHUH�EXLOW��

����� +HDS�/HDFKLQJ�SURGXFWLRQ�ZDV�LQLWLDWHG��

����� +HDS�/HDFKLQJ�FRPPHUFLDO�SURGXFWLRQ�FRPPHQFHG��

����� 1XND\��RULJLQDO�SODQW������W�G�F\DQLGH�OHDFK�DQG�0HUULOO�&URZH�WUHDWPHQW�SODQW�FORVHG��

�����
2UH�IURP�XQGHUJURXQG�LV�QRZ�EOHQGHG��FUXVKHG��DQG�KHDS�OHDFKHG�DW�/RV�)LORV���7KLV�EHJDQ�LQ�
$SULO��������$���NP�URDG�ZDV�DOVR�FRQVWUXFWHG�WR�WUDQVSRUW�WKH�RUH�E\�D�FRPPXQLW\�JURXS�
FRQWUDFWRU�IURP�/RV�)LORV�XQGHUJURXQG�PLQHV�WR�WKH�FUXVKHU��

����±����� )RXU�GRUPLWRULHV��HDFK�ZLWK�D����SHUVRQ�FDSDFLW\��ZHUH�EXLOW�IRU�D�FDPS�QHDU�0H]FDOD��

�����
([SORUDWLRQ�GULOOLQJ�EHORZ�%HUPHMDO�2SHQ�3LW�HQFRXQWHUV�KLJK�JUDGH�R[LGH�PLQHUDOL]DWLRQ�WKDW�LV�
QRZ�UHIHUUHG�WR�DV�WKH�%HUPHMDO�8QGHUJURXQG�GHSRVLW��

�����

%HUPHMDO�2SHQ�3LW�LV�LGOHG�LQ�RUGHU�WR�FRQFHQWUDWH�VXUIDFH�PLQLQJ�LQ�/RV�)LORV�2SHQ�3LW���%HUPHMDO�
2SHQ�3LW�LV�VODWHG�IRU�UHRSHQLQJ�RQFH�/RV�)LORV�LV�FRPSOHWH��
$Q�LQWHUQDO�VWXG\�LV�FRPSOHWHG�RQ�WKH�%HUPHMDO�8QGHUJURXQG�GHSRVLW�WR�H[DPLQH�WKH�SRWHQWLDO�IRU�
GHYHORSPHQW�DV�D�QHZ�XQGHUJURXQG�PLQH�WR�DXJPHQW�H[LVWLQJ�SURGXFWLRQ��
/RV�)LORV�0LQH�HQWHUV�D�VDOHV�SURFHVV��

�

���� *HRORJLFDO�6HWWLQJ��0LQHUDOL]DWLRQ��DQG�'HSRVLW�7\SHV�

7KH�0LQH�SURSHUW\�OLHV�QHDU�WKH�FHQWHU�RI�D�ODUJH��FLUFXODU�VKDSHG�IHDWXUH�NQRZQ�DV�WKH�0RUHORV�*XHUUHUR�
%DVLQ���7KH�URXJKO\�FLUFXODU������NP�î�����NP��EDVLQ�LV�RFFXSLHG�E\�D�WKLFN�VHTXHQFH�RI�0HVR]RLF�
SODWIRUP�FDUERQDWH�URFNV�VXFFHVVLYHO\�FRPSULVLQJ�WKH�0RUHORV��&XDXWOD��DQG�0H]FDOD�)RUPDWLRQV��
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7KH�PLQHUDO�GHSRVLWV�DUH�FRQVLGHUHG�WR�EH�LQWUXVLRQ�UHODWHG�JROG�VLOYHU�VNDUQ�GHSRVLWV���7HUWLDU\�
JUDQRGLRULWH�VWRFNV�ZHUH�HPSODFHG�LQWR�WKH�&UHWDFHRXV�FDUERQDWH�URFNV�RI�WKH�0RUHORV�)RUPDWLRQ��
IRUPLQJ�PHWDVRPDWLF�KDORV�DW�WKH�LQWUXVLYH�FRQWDFWV���0LQHUDO�GHSRVLWV�DUH�ORFDWHG�DW�/RV�)LORV�LQWUXVLYH�
�/RV�)LORV�2SHQ�3LW��1XND\��3HQLQVXODU��=RQH�����DQG�6XU�]RQHV��DQG�DW�WKH�%HUPHMDO�LQWUXVLYH��%HUPHMDO�
2SHQ�3LW��%HUPHMDO�8QGHUJURXQG��DQG�*XDGDOXSH�]RQHV���)LJXUH�������

)LJXUH������ /RFDWLRQ�RI�/RV�)LORV�0LQLQJ�$UHDV�DQG�0LQHUDO�'HSRVLWV�

�
<HOORZ�DUHDV�DUH�WKH�VXUIDFH�SURMHFWLRQ�RI�86�������R]�SLW�VKHOOV�EDVHG�RQ�PLQHUDO�UHVRXUFHV��

5HG�DUHDV�DUH�VXUIDFH�SURMHFWLRQV�RI�XQGHUJURXQG�PLQHUDO�UHVRXUFHV��

�

0LQHUDOL]DWLRQ�LV�KRVWHG�E\�RU�VSDWLDOO\�DVVRFLDWHG�ZLWK�PDUEOH�DQG�VNDUQ�DOWHUDWLRQ�IRUPHG�GXULQJ�FRQWDFW�
PHWDPRUSKLVP�RI�WKH�FDUERQDWHV���0DVVLYH�PDJQHWLWH��KHPDWLWH��JRHWKLWH�DQG�MDVSHURLGDO�VLOLFD��ZLWK�
PLQRU�DVVRFLDWHG�S\ULWH��S\UUKRWLWH��FKDOFRS\ULWH��DQG�QDWLYH�JROG�W\SLFDOO\�RFFXU�LQ�WKH�YHLQV�DQG�
PHWDVRPDWLF�UHSODFHPHQW�ERGLHV�WKDW�GHYHORSHG�DW�WKH�FRQWDFWV�EHWZHHQ�WKH�FDUERQDWHV�DQG�LQWUXVLYH�
URFNV��

$�NH\�IHDWXUH�RI�WKH�PLQHUDOL]LQJ�HYHQW�LV�WKH�R[LGL]HG�QDWXUH�RI�SULPDU\�PLQHUDOL]DWLRQ�DQG�OLPLWHG�VXOILGH�
FRQWHQW�LQ�WKH�XSSHU�SRUWLRQV�RI�WKH�GHSRVLWV��
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$OWHUDWLRQ�DVVRFLDWHG�ZLWK�PLQHUDOL]DWLRQ�LV�H[WUHPHO\�YDULHG�DQG�UDQJHV�IURP�KLJK�WHPSHUDWXUH�
PHWDVRPDWLF�WR�ORZHU�WHPSHUDWXUH�HSLWKHUPDO�DOWHUDWLRQ��

���� ([SORUDWLRQ�

0XFK�RI�WKH�HDUO\�H[SORUDWLRQ�DQG�PLQLQJ�DFWLYLW\�LQ�WKH�DUHD�ZDV�IRFXVHG�RQ�WKH�1XND\�=RQH�SULRU�WR�WKH�
GLVFRYHU\�RI�WKH�/RV�)LORV�GHSRVLW�LQ��������7KH�%HUPHMDO�2SHQ�3LW�GHSRVLW�ZDV�LGHQWLILHG�LQ�������

([SORUDWLRQ�DFWLYLWLHV�FRPSOHWHG�IURP������WR�WKH�GDWH�RI�WKLV�UHSRUW�LQFOXGHG�JHRORJLFDO�PDSSLQJ��
JHRFKHPLFDO�VDPSOLQJ��JHRSK\VLFDO�VXUYH\V��UHYHUVH�FLUFXODWLRQ��5&��DQG�FRUH�GULOOLQJ��XQGHUJURXQG�GULOO�
WDUJHW�GHYHORSPHQW�DQG�VDPSOLQJ��PHWDOOXUJLFDO�VWXGLHV��JHRWHFKQLFDO�DQG�K\GURORJLFDO�GULOOLQJ��
GHYHORSPHQW�VWXGLHV��DQG�SHUPLWWLQJ�DFWLYLWLHV��

3UHVHQW�H[SORUDWLRQ�DFWLYLWLHV�DUH�FRQFHQWUDWHG�RQ�LQILOO�GULOOLQJ�RI�WKH�%HUPHMDO�8QGHUJURXQG�UHVRXUFH�DQG�
WKH�H[WHQVLRQV�RI�NQRZQ�PLQHUDO�UHVRXUFHV�LQ�WKH�/RV�)LORV�8QGHUJURXQG�GHSRVLWV��

2SHQ�3LW�([SORUDWLRQ�7DUJHWV�

3RWHQWLDO�UHPDLQV�LQ�WKH�LPPHGLDWH�YLFLQLW\�RI�WKH�%HUPHMDO�2SHQ�3LW�DQG�6DQ�3DEOR�SURVSHFW�WR�LGHQWLI\�
DGGLWLRQDO�PLQHUDOL]DWLRQ�WKDW�PD\�VXSSRUW�UHVRXUFH�HVWLPDWLRQ���7KH�FRUULGRU�IURP�WKH�%HUPHMDO�VRXWK�
DUHD�WR�WKH�*XDGDOXSH�GHSRVLW�LV�SDUWLFXODUO\�SURVSHFWLYH���$GGLWLRQDOO\��WKH�6DQ�3DEOR�DUHD�VRXWKHDVW�RI�
%HUPHMDO�FRQWDLQV�KLJK�SRWHQWLDO�EDVHG�RQ�IDYRUDEOH�OLWKRORJ\�DQG�DOWHUDWLRQ���)LJXUH�����GLVSOD\V�WKH�
%HUPHMDO�DQG�6DQ�3DEOR�WDUJHWHG�DUHDV���7KH�EDVLV�RI�WKH�WDUJHWV�LV�DV�IROORZV��

� $ORQJ�VWULNH��GRZQ�GLS�RI�NQRZQ�GHSRVLWV��
� $ORQJ�LQWUXVLYH�FRQWDFWV�LQ�LPPHGLDWH�PLQHG�DUHDV��
� 3UR[LPLW\�WR�DUHDV�RI�SDVW�SURGXFWLRQ�DW�WKH�*XDGDOXSH�0LQH��
�

)LJXUH������ %HUPHMDO��*XDGDOXSH��DQG�6DQ�3DEOR�([SORUDWLRQ�3RWHQWLDO�

�
�
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�
���0DUFK������ 3DJH��±���

/RV�)LORV�8QGHUJURXQG�([SDQVLRQ�

,QILOO�GULOOLQJ�DW�/RV�)LORV�8QGHUJURXQG�LV�WDUJHWHG�WR�IXUWKHU�GHYHORS�UHVRXUFHV�WKDW�DUH�RSHQ�DORQJ�WKH�
VWULNH�RI�WKH�NQRZQ�PLQHUDOL]HG�]RQHV�WR�WKH�HDVW�DQG�ZHVW�RI�WKH�H[LVWLQJ�LQIUDVWUXFWXUH���7KH�WDUJHWHG�
DUHDV�DUH�FRQWDLQHG�LQ�WKH�HQGRVNDUQ�DOWHUDWLRQ�DORQJ�WKH�JUDQRGLRULWH�LQWUXVLYH�DQG�FDUERQDWH�FRQWDFW���
7KH�XQGHUJURXQG�H[SORUDWLRQ�WDUJHWV�DUH�VKRZQ�LQ�)LJXUH������

)LJXUH������ /RV�)LORV�8QGHUJURXQG�([SDQVLRQ�3RWHQWLDO�

�
�

���� 'ULOOLQJ�

'ULOO�SURJUDPV�KDYH�EHHQ�FRPSOHWHG�SULPDULO\�E\�FRQWUDFW�GULOOLQJ�FUHZV�VXSHUYLVHG�E\�WKH�0LQH¶V�
H[SORUDWLRQ�GHSDUWPHQW�VWDII���7KH�FXUUHQW�GULOO�GDWDEDVH�FRQWDLQV�������GULOO�KROHV����������P���RI�ZKLFK�
���������������P��DUH�FRUH�KROHV��DQG�WKH�UHPDLQLQJ�������KROHV����������P��DUH�5&�KROHV���)LJXUH�����
GHWDLOV�WKH�GULOO�KROH�ORFDWLRQV�IRU�WKH�0LQH�SURSHUW\��
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�
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)LJXUH������ /RV�)LORV�'ULOO�+ROH�/RFDWLRQ�0DS�

�
�

2ULHQWDWLRQV�RI�WKH�YHLQV�DQG�ERGLHV�RI�VNDUQ�PLQHUDOL]DWLRQ�DUH�YDULDEOH�ZLWKLQ�WKH�0LQH�SURSHUW\�DUHD���
*HQHUDOO\��GULOO�RULHQWDWLRQV�ZHUH�DSSURSULDWH�IRU�WKH�VW\OH�DQG�W\SH�RI�PLQHUDOL]DWLRQ�EHLQJ�GULOOHG��

7KH�RSHQ�SLW�GHSRVLWV�WKDW�KDYH�0LQHUDO�5HVRXUFHV�HVWLPDWHG�KDYH�GULOO�VSDFLQJ�RI�DSSUR[LPDWHO\����P�î�
���P�LQ�DUHDV�ZLWK�FORVH�VSDFHG�GULOOLQJ�DQG�DSSUR[LPDWHO\����P�î����P�LQ�WKH�DUHDV�WKDW�DUH�OHVV�GULOOHG���
'ULOO�VSDFLQJ�EHFRPHV�VSDUVH�RXWVLGH�WKH�FRQFHSWXDO�SLW�RXWOLQHV�XVHG�WR�FRQVWUDLQ�0LQHUDO�5HVRXUFHV���
:LWKLQ�WKH�DUHD�RI�XQGHUJURXQG�RSHUDWLRQV�DQG�0LQHUDO�5HVHUYHV��WKH�GULOO�VSDFLQJ�LV�DSSUR[LPDWHO\����P�
î����P��ZKLOH�RXWVLGH�RSHUDWLRQDO�DUHDV��WKH�VSDFLQJ�LQFUHDVHV�WR�DSSUR[LPDWHO\����P�î����P��
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7KH�VDPSOLQJ�KDV�EHHQ�GRQH�RYHU�D�VXIILFLHQWO\�ODUJH�DUHD�WR�HQDEOH�GHSRVLW�PRGHOLQJ�WR�EH�FRPSOHWHG���
7KH�GDWD�FROOHFWHG�DGHTXDWHO\�UHIOHFWV�GHSRVLW�GLPHQVLRQV��WUXH�ZLGWKV�RI�PLQHUDOL]DWLRQ��DQG�WKH�VW\OH�RI�
WKH�GHSRVLWV���7KH�VDPSOHV�DUH�UHSUHVHQWDWLYH�RI�WKH�PLQHUDOL]DWLRQ�DQG�UHVSHFW�WKH�JHRORJ\�RI�WKH�
GHSRVLWV��

(QWU\�RI�LQIRUPDWLRQ�LQWR�GDWDEDVHV�XVHG�D�YDULHW\�RI�WHFKQLTXHV�DQG�SURFHGXUHV�WR�FKHFN�WKH�LQWHJULW\�RI�
WKH�GDWD�HQWHUHG���7KH�GDWDEDVHV�DUH�DFFHSWDEOH�WR�VXSSRUW�WKH�0LQHUDO�5HVRXUFH�DQG�0LQHUDO�5HVHUYH�
HVWLPDWHV��

���� 6DPSOH�3UHSDUDWLRQ��$QDO\VHV��DQG�'DWD�9HULILFDWLRQ�

&RUH�VDPSOHV�UHFHLYHG�IURP�WKH�GULOO�ULJV�ZHUH�DOZD\V�DWWHQGHG�RU�ORFNHG�LQ�WKH�RQ�VLWH�VDPSOH�GLVSDWFK�
IDFLOLW\��

6DPSOH�SUHSDUDWLRQ�DQG�DQDO\WLFDO�ODERUDWRULHV�XVHG�GXULQJ�WKH�H[SORUDWLRQ�DQG�GHOLQHDWLRQ�GULOOLQJ�
SURJUDPV�LQFOXGHG�%RQGDU�&OHJJ��6N\OLQH��DQG�$/6�&KHPH[���%RQGDU�&OHJJ�ZDV�DFTXLUHG�LQ�WKH�HDUO\�
����V�E\�$/6�&KHPH[���$/6�&KHPH[�KROGV�,62�������DFFUHGLWDWLRQV�IRU�VHOHFWHG�DQDO\WLFDO�PHWKRGV��

6LQFH�������JROG�DVVD\V�KDYH�EHHQ�FRPSOHWHG�XVLQJ�D���DVVD\�WRQ���������J��FKDUJH��ZLWK�DWRPLF�
DEVRUSWLRQ�ILQLVK���$VVD\V�H[FHHGLQJ����J�W�$X�ZHUH�UH�DQDO\]HG�XVLQJ�ILUH�DVVD\�ZLWK�JUDYLPHWULF�ILQLVK���
&RSSHU�DQG�VLOYHU�DVVD\V�ZHUH�SHUIRUPHG�XVLQJ�D���J�FKDUJH�DTXD�UHJLD�GLJHVWLRQ�DQG�DWRPLF�DEVRUSWLRQ�
DQDO\VLV���6LOYHU�YDOXHV�H[FHHGLQJ�����J�W�$J�ZHUH�UH�DQDO\]HG�XVLQJ�D���DVVD\�WRQ�ILUH�DVVD\�ZLWK�
JUDYLPHWULF�ILQLVK��

4XDOLW\�DVVXUDQFH�DQG�TXDOLW\�FRQWURO��4$�4&��PHDVXUHV�ZHUH�LPSOHPHQWHG�LQ��������4$�4&�SURFHGXUHV�
DUH�GRFXPHQWHG�DQG�LQFOXGH�VXEPLVVLRQ�RI�VWDQGDUG�UHIHUHQFH�PDWHULDOV�DQG�EODQNV�DV�ZHOO�DV�UH�DVVD\�
RI�D�SRUWLRQ�RI�WKH�VDPSOHV��7\SLFDO�4$�4&�VDPSOH�IUHTXHQF\�LV�LQVHUWLRQ�RI�D�EODQN�VDPSOH�DIWHU�
���VDPSOHV��D�UHSHDW�DVVD\�DIWHU�DQRWKHU�����DQG�D�VWDQGDUG�VDPSOH�DIWHU�WKH�QH[W������7KLV�SURFHGXUH�
ZDV�UHSHDWHG�DV�VDPSOLQJ�FRQWLQXHG��

$SSUR[LPDWHO\������RI�WKH�VSOLWV�IURP�WKH�H[SORUDWLRQ�FRUH�VDPSOHV�ZHUH�UH�DVVD\HG�WR�FRQILUP�LQLWLDO�
UHVXOWV�DQG��LI�WKH�FKHFN�DVVD\V�ZHUH�DW�YDULDQFH�ZLWK�WKH�RULJLQDO�DVVD\��D�VHFRQG�VSOLW�VDPSOH�ZDV�
DVVD\HG��

,Q�������������DQG�������D�QXPEHU�RI�FKHFN�DVVD\�SURJUDPV�ZHUH�FRQGXFWHG�RQ�OHJDF\��KLVWRULF��GULOO�
VDPSOHV���,Q�JHQHUDO��WKH�FKHFN�DVVD\�SURJUDPV�IRXQG�QR�SDUWLFXODU�ELDV��DQG�D�JRRG�FRUUHODWLRQ�ZDV�
QRWHG�EHWZHHQ�WKH�RULJLQDO�DVVD\V�DQG�WKH�FKHFN�DVVD\V��

6LQFH������WKURXJK�������,QGHSHQGHQW�0LQLQJ�&RQVXOWDQWV��,0&��UHYLHZHG�WKH�SURFHGXUHV�XVHG�E\�WKH�
0LQH¶V�JHRORJ\�GHSDUWPHQW�WR�KDQGOH��ORJ��DQG�SUHSDUH�VDPSOHV�IRU�VKLSPHQW�DQG�WKH�4$�4&�SURJUDPV�LQ�
SODFH��/RV�)LORV��3�%ORFN�0RGHO�8SGDWH���������

,Q�������6WDQWHF�UHYLHZHG�WKH�4$�4&�GDWD�DYDLODEOH�IRU�WKH�0LQH���7KH�UHYLHZ�GLG�QRW�LGHQWLI\�DQ\�
VLJQLILFDQW�LVVXHV�WKDW�ZRXOG�SUHFOXGH�WKH�XVH�RI�GDWD�LQ�0LQHUDO�5HVRXUFH�DQG�0LQHUDO�5HVHUYH�
HVWLPDWLRQ���,Q�6WDQWHF¶V�RSLQLRQ��WKH�FXUUHQW�SURFHGXUHV�DUH�DFFHSWDEOH�DQG�WKH�GDWD�LV�VXLWDEOH�IRU�XVH�LQ�
HVWLPDWLRQ�RI�0LQHUDO�5HVRXUFHV�DQG�0LQHUDO�5HVHUYHV��

����� 0LQHUDO�3URFHVVLQJ�DQG�0HWDOOXUJLFDO�7HVWLQJ�

0HWDOOXUJLFDO�WHVWLQJ�RQ�WKH�/RV�)LORV�PLQHUDOL]DWLRQ�KDV�EHHQ�H[WHQVLYH�RYHU�WKH�ODVW�WZR�GHFDGHV���$�
SULQFLSDO�IRFXV�RI�WKH�WHVWZRUN�KDV�EHHQ�GHWHUPLQLQJ�RSWLPXP�JROG�H[WUDFWLRQ�SDUDPHWHUV��
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(DUO\�WHVWLQJ�IRFXVHG�RQ�ERWWOH�UROO�WHVWLQJ�RI�ILQHO\�JURXQG�RUH�VDPSOHV���7KHVH�WHVWV�ZHUH�FRQGXFWHG�DW�
WKUHH�GLIIHUHQW�ODERUDWRULHV���/DNHILHOG�5HVHDUFK�LQ�&DQDGD��DQG�0F/HOODQG�/DERUDWRULHV�,QF���0/,��DQG�
.DSSHV��&DVVLGD\�	�$VVRFLDWHV��.&$���ERWK�ORFDWHG�LQ�1HYDGD��86$���,Q�HDUO\�WHVWLQJ��ILQHO\�JURXQG�
VDPSOHV�ZHUH�VXEMHFWHG�WR�F\DQLGH�OHDFK�ERWWOH�UROOV��ZKLFK�VLPXODWHG�FRQYHQWLRQDO�FUXVK�JULQG�DJLWDWHG�
OHDFK�WHFKQRORJ\���/DWHU��WKH�WHVWLQJ�IRFXV�VKLIWHG�WR�FROXPQ�OHDFK�WHVWLQJ��ZKLFK�VLPXODWHG�KHDS�OHDFK�
WHFKQRORJ\���7KLV�WHFKQRORJ\�LV�OHVV�FRVWO\�SHU�WRQQH�WR�SURFHVV�DQG�LV�VXLWDEOH�IRU�KLJK�WRQQDJHV�RI�
ORZ�JUDGH�JROG�RUHV���&ROXPQ�OHDFK�UHVXOWV�RQ�FRDUVH������PP��VDPSOHV�ZHUH�GHWHUPLQHG�WR�EH�
FRPSDUDEOH�WR�ERWWOH�UROO�WHVWV�RQ�WKH�VDPH�FRDUVH�PDWHULDO���7KLV�VXFFHVVIXO�FRPSDULVRQ�SHUPLWV�UDSLG�
GHWHUPLQDWLRQ�RI�H[WUDFWLRQ�SHUFHQWDJHV�ZLWKRXW�ZDLWLQJ�IRU�WKH�UHVXOWV�RI�FROXPQ�WHVWV��ZKLFK�WDNH�
DSSUR[LPDWHO\�IRXU�PRQWKV�WR�FRPSOHWH��

7KH�UHVXOWV�RI�H[WHQVLYH�ERWWOH�UROO�DQG�FROXPQ�WHVWV�FRQGXFWHG�E\�.&$�ZHUH�XVHG�WR�SURYLGH�PHWDOOXUJLFDO�
PRGHO�LQSXWV��H[SHFWHG�H[WUDFWLRQV��IRU�HDFK�RUH�]RQH���7KH�PHWDOOXUJLFDO�WHVW�UHVXOWV�ZHUH�GLVFRXQWHG�E\�
����DEVROXWH��WR�UHIOHFW�ILHOG�SHUIRUPDQFH��

*ROG�UHFRYHULHV�WR�EH�H[SHFWHG�IURP�UXQ�RI�PLQH��520��RUHV�SODFHG�RQ�OHDFKLQJ�SDGV�ZHUH�GHWHUPLQHG�
E\�H[WUDSRODWLQJ�H[WUDFWLRQV�PHDVXUHG�LQ�ODERUDWRU\�WHVWV�SHUIRUPHG�ZLWK�YDULDWLRQV�LQ�RUH�SDUWLFOH�VL]H��

6LOYHU�H[WUDFWLRQ�ZDV�GHWHUPLQHG�LQ�HDFK�FROXPQ�DQG�ERWWOH�UROO�WHVW��VLOYHU�H[WUDFWLRQ�UHVXOWV�UDQJHG�IURP�
���WR�RYHU�������$�YDOXH�RI����VLOYHU�UHFRYHU\�ZDV�XVHG�E\�WKH�0LQH��

2YHUDOO�JROG�UHFRYHU\�ZDV�D�FRPELQDWLRQ�RI�OHDFK�SDG�H[WUDFWLRQ�DQG�UHFRYHU\�LQ�WKH�
$GVRUSWLRQ�'HVRUSWLRQ�5HFRYHU\��$'5��3ODQW���$'5�UHFRYHU\�W\SLFDOO\�H[FHHGHG������DQG�EDUUHQ�
VROXWLRQ�FRQWDLQLQJ�D�YHU\�VPDOO�FRQFHQWUDWLRQ�RI�JROG�ZDV�UHFKDUJHG�ZLWK�UHDJHQWV�DQG�UHF\FOHG�WR�WKH�
OHDFK�SDGV���7KHUHIRUH��RYHUDOO�JROG�UHFRYHU\�ZDV�HIIHFWLYHO\�HTXDO�WR�JROG�H[WUDFWLRQ�LQ�WKH�OHDFK�SDGV��

1R�VLJQLILFDQW�FRQFHQWUDWLRQV�RI�GHOHWHULRXV�PHWDOV�ZHUH�LGHQWLILHG�LQ�WKH�/RV�)LORV�PLQHUDO�UHVRXUFHV���
7KH�RUHV�DOVR�GLG�QRW�FRQWDLQ�VLJQLILFDQW�FRQFHQWUDWLRQV�RI�SUHJ�UREELQJ�FRPSRQHQWV��VXFK�DV�RUJDQLF�
FDUERQ���6RPH�VXOILGH�ULFK�]RQHV�ZHUH�LGHQWLILHG�DQG�PHWDOOXUJLFDO�WHVWV�RQ�UHVRXUFHV�IURP�WKHVH�]RQHV�
SURGXFHG�ORZ�H[WUDFWLRQV��

7KH�PHWDOOXUJLFDO�WHVWZRUN�GDWD�SURYLGHG�UHOLDEOH�JROG�H[WUDFWLRQ�GDWD�DV�IROORZV��

� 0HWDOOXUJLFDO�WHVWV�ZHUH�SHUIRUPHG�XVLQJ�DGHTXDWH�DPRXQWV�RI�VDPSOHV�WKDW�ZHUH�UHSUHVHQWDWLYH�RI�
HDFK�RUH�W\SH��

� 0HWDOOXUJLFDO�WHVWZRUN�ZDV�FRPSUHKHQVLYH�DQG�DSSURSULDWH�IRU�VHOHFWLQJ�WKH�RSWLPDO�SURFHVV�
WHFKQRORJ\��

� 5HFRYHU\�IDFWRUV�VHOHFWHG�IRU�WKH�KHDS�OHDFKLQJ�DW�WKH�0LQH�ZHUH�EDVHG�RQ�UHOLDEOH�PHWDOOXUJLFDO�
WHVWV���7KHVH�UHFRYHU\�IDFWRUV�ZHUH�FRQILUPHG�E\�UHFHQW�SURGXFWLRQ�GDWD���'HSHQGLQJ�RQ�RUH�W\SH��
DYHUDJH�OLIH�RI�PLQH��/20��JROG�UHFRYHULHV�IRU�FUXVKHG�RUH�DUH�����DQG�����IRU�520�RUH��

� +HDS�OHDFKLQJ�SURFHVV�FRQGLWLRQV��LQFOXGLQJ�UHDJHQW�DGGLWLRQV��ZHUH�DSSURSULDWHO\�GHWHUPLQHG�WR�
RSWLPL]H�ILHOG�RSHUDWLRQ�SDUDPHWHUV��

�

����� 0LQHUDO�5HVRXUFH�(VWLPDWHV�

/RV�)LORV�0LQHUDO�5HVRXUFHV�KDYH�DQ�(IIHFWLYH�'DWH�RI����'HFHPEHU��������6WDQWHF�IHHOV�WKH�0LQHUDO�
5HVRXUFHV�VWDWHG�DUH�D�UHDVRQDEOH�UHSUHVHQWDWLRQ�IRU�WKH�/RV�)LORV�PLQH���0LQHUDO�5HVRXUFHV�ZHUH�
HVWLPDWHG�XVLQJ�D�JROG�SULFH�RI�86�������R]���0LQHUDO�5HVRXUFHV�GR�QRW�LQFOXGH�GLOXWLRQ���6WDQWHF�
FDXWLRQV�WKDW�0LQHUDO�5HVRXUFHV�DUH�QRW�0LQHUDO�5HVHUYHV�DQG�GR�QRW�GHPRQVWUDWH�HFRQRPLF�YLDELOLW\�DW�
FXUUHQW�UHVHUYH�FRPPRGLW\�SULFLQJ��
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0LQHUDO�5HVRXUFH�HVWLPDWHV�IRU�WKH�/RV�)LORV�2SHQ�3LW�DQG�%HUPHMDO�2SHQ�3LW�GHSRVLWV�DV�ZHOO�DV�WKH�/RV�
)LORV�8QGHUJURXQG�DQG�%HUPHMDO�8QGHUJURXQG�GHSRVLWV�ZHUH�SUHSDUHG�E\�/RV�)LORV�SHUVRQQHO��GHSOHWHG�
WR�\HDU�HQG������WR�DFFRXQW�IRU�PLQLQJ��DQG�ZHUH�FRQILUPHG�DQG�UHSOLFDWHG�E\�6WDQWHF��

7KUHH�GLPHQVLRQDO�VROLG�ZLUHIUDPHV�ZHUH�FUHDWHG�IRU�OLWKRORJLHV�DQG�R[LGDWLRQ�VWDWHV�E\�GHSRVLW���$�
JUDGH�FDSSLQJ�VWUDWHJ\�ZDV�XVHG�IRU�JROG�DQG�VLOYHU�WR�UHVWULFW�WKH�LPSDFW�RI�RXWOLHU�JUDGHV�RQ�WKH�
HVWLPDWHV���'HQVLW\�YDOXHV�ZHUH�DVVLJQHG�ZLWKLQ�WKH�PRGHOV�E\�GRPDLQ��R[LGH�FRGH��DQG�OLWKRORJ\��

,QWHUSRODWLRQ�PHWKRGV�XVHG�LQYHUVH�GLVWDQFH�ZHLJKWLQJ�DQG�ZHUH�EDVHG�RQ�D�QXPEHU�RI�SDVVHV�XVLQJ�
SUH�VHW�PLQLPXP�DQG�PD[LPXP�QXPEHUV�RI�FRPSRVLWHV��

5HVRXUFH�FODVVLILFDWLRQ�FDWHJRULHV�ZHUH�EDVHG�RQ�WKH�QXPEHU�RI�GULOO�KROHV�DQG�FRPSRVLWHV�XVHG�WR�
HVWLPDWH�D�PRGHO�EORFN��

7KH�DSSOLFDWLRQ�RI�WKH�/HUFKV�*URVVPDQ��������SLW�VKHOO�PHWKRG�ZDV�XVHG�WR�GHWHUPLQH�PLQHUDO�
UHVRXUFHV�ZLWK�UHDVRQDEOH�H[SHFWDWLRQV�DPHQDEOH�WR�RSHQ�SLW�PLQLQJ�PHWKRGV���7KH�PLQHUDOL]DWLRQ�ZLWKLQ�
WKH�SLW�VKHOOV�WKDW�VDWLVI\�WKHVH�UHTXLUHPHQWV�HTXDWHV�WR�D�PLQLPXP�FXWRII�JUDGH�RI�������J�W�$X�LQ�WKH�/RV�
)LORV�2SHQ�3LW�DQG�������J�W�$X�LQ�WKH�%HUPHMDO�2SHQ�3LW���6HH�7DEOH������

2SHQ�SLW�0LQHUDO�5HVRXUFHV��VXPPDUL]HG�LQ�7DEOH������KDYH�DQ�(IIHFWLYH�'DWH�RI����'HFHPEHU��������
0LQHUDO�5HVRXUFHV�WKDW�DUH�QRW�0LQHUDO�5HVHUYHV�GR�QRW�KDYH�GHPRQVWUDWHG�HFRQRPLF�YLDELOLW\��

7DEOH������ 7RWDO�0LQHUDO�5HVRXUFHV�$PHQDEOH�WR�2SHQ�3LW�0LQLQJ�0HWKRGV�

&ODVVLILFDWLRQ�
7RQQHV�
�NW��

$X�*UDGH�
�J�W��

$X�&RQWDLQHG�
2XQFHV��NR]��

$J�*UDGH�
�J�W��

$J�&RQWDLQHG�
2XQFHV��NR]��

0HDVXUHG� �������� ����� ������ ����� �������

,QGLFDWHG� �������� ����� ������ ����� �������

7RWDO�0HDVXUHG�DQG�,QGLFDWHG� �������� ����� ������� ����� ��������

,QIHUUHG� �������� ����� ������ ����� �������
1RWHV��

��� /RV�)LORV�2SHQ�3LW�DQG�%HUPHMDO�2SHQ�3LW�GHSRVLWV�LQFOXGHG��

��� 0LQHUDO�5HVRXUFHV�DUH�LQFOXVLYH�RI�0LQHUDO�5HVHUYHV��

��� 0LQHUDO�5HVRXUFHV�GR�QRW�LQFOXGH�UHFRYHU\�RU�GLOXWLRQ�IDFWRUV��

��� 0LQHUDO�5HVRXUFHV�DUH�UHSRUWHG�WR�D�JROG�SULFH�RI�86�������R]��

��� 0LQHUDO�5HVRXUFHV�DUH�GHILQHG�ZLWK�/HUFKV�*URVVPDQ�SLW�VKHOOV�WKDW�XVH�YDULDEOH�PLQLQJ�DQG�UHFRYHU\�HVWLPDWHV��GHSHQGLQJ�

RQ�WKH�JHRPHWDOOXUJLFDO�GRPDLQ�DQG�ZKHWKHU�PLQHUDOL]DWLRQ�LV�SURMHFWHG�WR�UHSRUW�WR�FUXVK�OHDFK�RU�LV�FRQVLGHUHG�W\SLFDO�520�

IRU�SURFHVVLQJ�UHTXLUHPHQWV��

��� 7RQQDJHV�DUH�URXQGHG�WR�WKH�QHDUHVW���NW��JUDGHV�DUH�URXQGHG�WR�WZR�GHFLPDO�SODFHV�IRU�JROG�DQG�VLOYHU��URXQGLQJ��DV�

UHTXLUHG�E\�UHSRUWLQJ�JXLGHOLQHV��PD\�UHVXOW�LQ�DSSDUHQW�VXPPDWLRQ�GLIIHUHQFHV�EHWZHHQ�WRQQHV��JUDGH��DQG�FRQWDLQHG�PHWDO�

FRQWHQW��

��� 7RQQDJH�DQG�JUDGH�PHDVXUHPHQWV�DUH�LQ�PHWULF�XQLWV���*ROG�DQG�VLOYHU�FRQWDLQHG�RXQFHV�DUH�UHSRUWHG�DV�WUR\�RXQFHV��

��� 2[LGH�DQG�VXOILGH�PDWHULDOV�DUH�LQFOXGHG�LQ�WKH�UHVRXUFH�HVWLPDWLRQ��

�

7KH�FXWRII�JUDGH�IRU�WKH�/RV�)LORV�8QGHUJURXQG�UHVRXUFH�ZDV�GHWHUPLQHG�WR�EH������J�W�$X�DQG�WKH�FXWRII�
JUDGH�IRU�WKH�%HUPHMDO�8QGHUJURXQG�UHVRXUFH�ZDV�GHWHUPLQHG�WR�EH������J�W�$X��7DEOH�������
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�
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8QGHUJURXQG�PLQHUDO�UHVRXUFHV�DUH�VXPPDUL]HG�LQ�7DEOH�����DQG�KDYH�DQ�(IIHFWLYH�'DWH�RI�
���'HFHPEHU��������0LQHUDO�5HVRXUFHV�WKDW�DUH�QRW�PLQHUDO�UHVHUYHV�GR�QRW�KDYH�GHPRQVWUDWHG�
HFRQRPLF�YLDELOLW\��

7DEOH������ 7RWDO�0LQHUDO�5HVRXUFHV�$PHQDEOH�WR�8QGHUJURXQG�0LQLQJ�0HWKRGV�

&ODVVLILFDWLRQ�
7RQQHV�
�NW��

$X�*UDGH�
�J�W��

$X�&RQWDLQHG�
2XQFHV��NR]��

$J�*UDGH�
�J�W��

$J�&RQWDLQHG�
2XQFHV��NR]��

0HDVXUHG� ������ ����� ���� ������ ������

,QGLFDWHG� ������ ����� ���� ������ ������

7RWDO�0HDVXUHG�DQG�,QGLFDWHG� ������ ����� ������ ������ ������

,QIHUUHG� ������ ����� ���� ������ ������
1RWHV��

��� /RV�)LORV�8QGHUJURXQG�DQG�%HUPHMDO�8QGHUJURXQG�GHSRVLWV�LQFOXGHG��

��� 0LQHUDO�5HVRXUFHV�DUH�LQFOXVLYH�RI�0LQHUDO�5HVHUYHV��

��� 0LQHUDO�5HVRXUFHV�GR�QRW�LQFOXGH�UHFRYHU\�RU�GLOXWLRQ�IDFWRUV��

��� 0LQHUDO�5HVRXUFHV�DUH�UHSRUWHG�WR�D�JROG�SULFH�RI�86�������R]��

��� 7RQQDJHV�DUH�URXQGHG�WR�WKH�QHDUHVW���NW��JUDGHV�DUH�URXQGHG�WR�WZR�GHFLPDO�SODFHV�IRU�JROG�DQG�VLOYHU��URXQGLQJ��DV�

UHTXLUHG�E\�UHSRUWLQJ�JXLGHOLQHV��PD\�UHVXOW�LQ�DSSDUHQW�VXPPDWLRQ�GLIIHUHQFHV�EHWZHHQ�WRQQHV��JUDGH��DQG�FRQWDLQHG�PHWDO�

FRQWHQW��

��� 7RQQDJH�DQG�JUDGH�PHDVXUHPHQWV�DUH�LQ�PHWULF�XQLWV���*ROG�DQG�VLOYHU�FRQWDLQHG�RXQFHV�DUH�UHSRUWHG�DV�WUR\�RXQFHV��

��� 2[LGH�DQG�VXOILGH�PDWHULDOV�DUH�LQFOXGHG�LQ�WKH�UHVRXUFH�HVWLPDWLRQ��

�

0LQHUDO�5HVRXUFHV�IRU�WKH�0LQH�ZHUH�HVWLPDWHG�XVLQJ�FKDQQHO��FRUH��DQG�5&�GULOO�GDWD�ZLWK�UHOHYDQW�
PRGLI\LQJ�IDFWRUV���6WDQWHF�FRQVLGHUV�WKH�FXUUHQW�UHVRXUFH�PRGHOV�WR�EH�D�UHDVRQDEOH�UHSUHVHQWDWLRQ�RI�
/RV�)LORV�0LQH�0LQHUDO�5HVRXUFHV��

$�VXPPDU\�RI�WKH�0LQHUDO�5HVRXUFHV�E\�SULQFLSDO�GHSRVLWV�DQG�PLQLQJ�DUHDV�LV�SURYLGHG�LQ�7DEOH������

$Q�DGGLWLRQDO�����NR]�$X�UHFRYHUDEOH�RI�KLVWRULF�/HDFK�3DG�5HVHUYH�RI�520�DQG�&UXVK�PDWHULDO��DV�
GHVFULEHG�LQ�6HFWLRQ�������KDV�QRW�EHHQ�LQFOXGHG�LQ�WKH�DERYH�0LQHUDO�5HVRXUFH�WRWDOV�SUHVHQWHG�LQ�
7DEOH������

7DEOH������ 0LQHUDO�5HVRXUFHV�E\�3ULQFLSDO�'HSRVLWV�DQG�0LQLQJ�$UHDV�

$UHD� &ODVVLILFDWLRQ�
7RQQHV�
�
�����

$X�*UDGH�
�J�W��

$X�R]�
�
�����

%HUPHMDO�2SHQ�3LW�

0HDVXUHG� ������� ����� ������

,QGLFDWHG� �������� ����� ������

0HDVXUHG���,QGLFDWHG� �������� ����� ������

,QIHUUHG� �������� ����� ������

%HUPHMDO�8QGHUJURXQG�

0HDVXUHG� �� ²� ²�

,QGLFDWHG� ���� ����� ���

0HDVXUHG���,QGLFDWHG� ���� ����� ���

,QIHUUHG� ������ ����� ����

/RV�)LORV�2SHQ�3LW�

0HDVXUHG� ������� ����� ������

,QGLFDWHG� ������ ����� ����

0HDVXUHG���,QGLFDWHG� ������� ����� ������

,QIHUUHG� ������ ����� ���
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7DEOH������ 0LQHUDO�5HVRXUFHV�E\�3ULQFLSDO�'HSRVLWV�DQG�0LQLQJ�$UHDV�

$UHD� &ODVVLILFDWLRQ�
7RQQHV�
�
�����

$X�*UDGH�
�J�W��

$X�R]�
�
�����

/RV�)LORV�8QGHUJURXQG�

0HDVXUHG� ������ ����� ����

,QGLFDWHG� ������ ����� ����

0HDVXUHG���,QGLFDWHG� ������ ����� ������

,QIHUUHG� ���� ����� ����

7RWDO�/RV�)LORV�0LQH�

0HDVXUHG� �������� ����� ������

,QGLFDWHG� �������� ����� ������

0HDVXUHG���,QGLFDWHG� �������� ����� �������

,QIHUUHG� �������� ����� ������

�

)DFWRUV�WKDW�PD\�DIIHFW�WKH�JHRORJLFDO�PRGHOV��FRQFHSWXDO�SLW�VKHOOV��RU�WKH�XQGHUJURXQG�PLQLQJ�
DVVXPSWLRQV�DQG��WKHUHIRUH��WKH�0LQHUDO�5HVRXUFH�HVWLPDWHV�LQFOXGH�WKH�IROORZLQJ��

� 0HWDO�SULFH�DVVXPSWLRQV��
� &KDQJHV�LQ�LQWHUSUHWDWLRQV�RI�OLWKRORJLFDO�RU�JHRPHWDOOXUJLFDO�GRPDLQV��
� &KDQJHV�LQ�LQWHUSUHWDWLRQV�RI�VWUXFWXUDO�ERXQGDULHV��
� 3LW�VORSH�DQJOHV�DQG�JHRWHFKQLFDO�DVVXPSWLRQV�VXSSRUWLQJ�XQGHUJURXQG�VWRSH�GHVLJQV��
� &KDQJHV�WR�WKH�DVVXPSWLRQV�XVHG�WR�JHQHUDWH�WKH�FXWRII�JUDGHV�IRU�UHVRXUFH�GHFODUDWLRQ��
� &KDQJHV�WR�WKH�VHDUFK�RULHQWDWLRQV��VHDUFK�HOOLSVH�UDQJHV��DQG�QXPEHUV�RI�RFWDQWV�XVHG�IRU�JUDGH�

HVWLPDWLRQ��
� 5HYLHZ�RI�WKH�0HDVXUHG�FODVVLILFDWLRQ�FULWHULD�XVHG�DW�/RV�)LORV��
�

����� 0LQHUDO�5HVHUYH�(VWLPDWHV�

0LQHUDO�5HVHUYHV�ZHUH�HVWLPDWHG�XVLQJ�D�JROG�SULFH�RI�86�������R]���0LQHUDO�5HVHUYHV�ZHUH�EDVHG�RQ�
PDWHULDO�FODVVLILHG�DV�0HDVXUHG�DQG�,QGLFDWHG�0LQHUDO�5HVRXUFHV���0LQLQJ��SURFHVVLQJ��DQG�JHQHUDO�DQG�
DGPLQLVWUDWLYH��*	$��FRVWV�ZHUH�HVWLPDWHG�EDVHG�RQ�DFWXDO�SURGXFWLRQ�FRVWV�DQG������HVWLPDWHV��

0LQHUDO�5HVHUYHV�SULPDULO\�WDUJHWHG�R[LGH�RUHV�LQ�WKH�RSHQ�SLW�DQG�XQGHUJURXQG�PRGHOV���/LWKRORJLF�FRGHV�
LQFOXGHG�DQ�LGHQWLILHU�IRU�EORFNV�ZLWK�SUHGRPLQDQWO\�VXOILGH�PLQHUDOL]DWLRQ���6XOILGH�EORFNV�ZHUH�UHPRYHG�
IURP�0LQHUDO�5HVHUYHV�GXH�WR�JROG�UHFRYHU\�LVVXHV�GXULQJ�WKH�OHDFKLQJ�SURFHVV���6XOIXU�FRQWHQW�ZDV�DOVR�
HVWLPDWHG�LQ�R[LGH�EORFNV�LQ�WKH�PRGHO���$Q\�EORFN�FRQWDLQLQJ�PRUH�WKDQ����VXOIXU�ZDV�UHPRYHG�IURP�WKH�
0LQHUDO�5HVHUYHV��

7KH�FRVWV�UHVXOWHG�LQ�D�FXWRII�JUDGH�RI�������J�W�$X�IRU�WKH�/RV�)LORV�2SHQ�3LW�520�RUH�W\SHV��D�FXWRII�
JUDGH�RI�������J�W�$X�IRU�WKH�%HUPHMDO�2SHQ�3LW�520�RUH�W\SHV��D�FXWRII�JUDGH�RI�������J�W�$X�IRU�WKH�/RV�
)LORV�2SHQ�3LW�FUXVK�OHDFK�RUH�W\SHV��DQG�D�FXWRII�JUDGH�RI�������J�W�$X�IRU�WKH�%HUPHMDO�2SHQ�3LW�
FUXVK�OHDFK�RUH�W\SHV���1RWH�WKDW�DOO�FXWRII�JUDGHV�DUH�EDVHG�RQ�ZHLJKWHG�DYHUDJHV���1R�DOORFDWLRQ������
ZDV�PDGH�IRU�GLOXWLRQ�ZLWKLQ�WKH�RSHQ�SLWV�0LQHUDO�5HVHUYH�HVWLPDWH���(DFK�EORFN�ZLWKLQ�WKH�PRGHO�LV���P�
î���P�î���P�DQG�ZDVWH�LV�LQFOXGHG�LQ�WKH�ZKROH�EORFN���7KH�PD[LPXP�EXFNHW�ZLGWK�IRU�ORDGLQJ�HTXLSPHQW�
�&DWHUSLOODU�>&$7@������LV�����P��VR�LW�LV�DVVXPHG�WKDW�HDFK�EORFN�FDQ�EH�PLQHG�DORQH�ZLWKRXW�EHLQJ�
IXUWKHU�GLOXWHG��
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7DEOH�����VXPPDUL]HV�WKH�SDUDPHWHUV�XVHG�LQ�FRQVWUDLQLQJ�WKH�0LQHUDO�5HVHUYHV�DW�/RV�)LORV�2SHQ�3LW���
7DEOH�����VXPPDUL]HV�WKH�SDUDPHWHUV�XVHG�LQ�FRQVWUDLQLQJ�WKH�0LQHUDO�5HVHUYHV�DW�%HUPHMDO�2SHQ�3LW��

7DEOH������ $VVXPSWLRQV�8VHG�IRU�/RV�)LORV�2SHQ�3LW�0LQHUDO�5HVHUYH�(VWLPDWHV�

,WHP� &UXVK�/HDFK�2UH� 520�2UH�

5RFN�7\SH� ,D� ,E� ,,� ,,,� ,9� ,D� ,E� ,,� ,,,� ,9�

*ROG�3URFHVV�
5HFRYHU\�

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

0LQLQJ�&RVW��86��W�� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

3URFHVVLQJ�&RVW�
�86��W��

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

6XVWDLQLQJ�&DSLWDO�
�86��W��

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

*	$��86��W�� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

7RWDO�3URFHVVLQJ�&RVW�
�86��W��

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

3ULFH��86��R]�� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

3URILW�0DUJLQ��86��R]�� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

&$3(;��86��R]�� �� �� �� �� �� �� �� �� �� ��

6HOOLQJ�&RVW��86��R]�� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

&XWRII��J�W�� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������
1RWH���&RVWV�UHIOHFW�KLVWRULF�GDWD�IURP�-XQH�������

�

7DEOH������ $VVXPSWLRQV�8VHG�IRU�%HUPHMDO�2SHQ�3LW�0LQHUDO�5HVHUYH�(VWLPDWHV�

,WHP� &UXVK�/HDFK�2UH� 520�2UH�

5RFN�7\SH� 2[LGH� ,QWUXVLYH� &DUERQDWH� 2[LGH� ,QWUXVLYH� &DUERQDWH�

*ROG�3URFHVV�5HFRYHU\� ������ ������ ������ ������ ������ ������

0LQLQJ�&RVW��86��W�� ������ ������ ������ ������ ������ ������

3URFHVVLQJ�&RVW��86��W�� ������ ������ ������ ������ ������ ������

6XVWDLQLQJ�&DSLWDO��86��W�� ������ ������ ������ ������ ������ ������

*	$��86��W�� ������ ������ ������ ������ ������ ������

7RWDO�3URFHVVLQJ�&RVW��86��W�� ������ ������ ������ ������ ������ ������

3ULFH��86��R]�� ������ ������ ������ ������ ������ ������

3URILW�0DUJLQ��86��R]�� ��� ��� ��� ��� ��� ���

&$3(;��86��R]�� �� �� �� �� �� ��

6HOOLQJ�&RVW��86��R]�� ������ ������ ������ ������ ������ ������

&XWRII��J�W�� ������ ������ ������ ������ ������ ������
1RWH���&RVWV�UHIOHFW�KLVWRULF�GDWD�IURP�-XQH�������

�
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7KH�SDUDPHWHUV�XVHG�WR�VXSSRUW�WKH�0LQHUDO�5HVHUYH�HVWLPDWHV�IRU�WKH�/RV�)LORV�8QGHUJURXQG�RSHUDWLRQ�
WKDW�UHTXLUH�GHYHORSPHQW�DUH�VKRZQ�LQ�7DEOH�������7KH�0LQHUDO�5HVHUYH�HVWLPDWHV�IRU�WKH�/RV�)LORV�
8QGHUJURXQG�RSHUDWLRQV�WKDW�GR�QRW�UHTXLUH�DGGLWLRQDO�GHYHORSPHQW�DUH�VKRZQ�LQ�7DEOH������

7DEOH������ $VVXPSWLRQV�8VHG�WR�&RQVWUDLQ�/RV�)LORV�8QGHUJURXQG�0LQHUDO�5HVHUYH�
(VWLPDWHV�±�'HYHORSPHQW�5HTXLUHG�

,WHP� 8QLWV� ,QSXWV�

$X�&RPPRGLW\�3ULFH� 86��R]� ������

0LQLQJ�&RVW� 86��W�PLQHG� ������

&UXVKLQJ�&RVW� 86��W�SURFHVVHG� �����

3URFHVVLQJ�&RVW� 86��W�SURFHVVHG� �����

(QJLQHHULQJ�DQG�*HRORJ\� 86��W�SURFHVVHG� �����

*	$�&RVW� 86��W�SURFHVVHG� ������

7D[HV�DQG�5R\DOWLHV� 86��W�SURFHVVHG� �����

6HOOLQJ�&RVW� 86��W�SURFHVVHG� �����

&RVW�RI�5HFODPDWLRQ� 86��W�SURFHVVHG� �����

&$3(;��GHYHORSPHQW�� 86��W�SURFHVVHG� ������

7RWDO�&RVW� 86��W�SURFHVVHG� �������

$X�5HFRYHU\� �� �����

'LOXWLRQ� �� �����

&XWRII�*UDGH� J�W�$X� �����
3ODQQHG�VWRSHV�LQ�H[FHVV�RI�����P�IURP�H[LVWLQJ�UDPSV��

&UXVKLQJ�FRVWV�DUH�LQFOXGHG�LQ�SURFHVVLQJ�FRVWV��

�

7DEOH������ $VVXPSWLRQV�8VHG�WR�&RQVWUDLQ�/RV�)LORV�8QGHUJURXQG�0LQHUDO�5HVHUYH�
(VWLPDWHV�±�'HYHORSPHQW�1RW�5HTXLUHG�

,WHP� 8QLWV� ,QSXWV�

$X�&RPPRGLW\�3ULFH� 86��R]� ������

0LQLQJ�&RVW� 86��W�PLQHG� ������

&UXVKLQJ�&RVW� 86��W�SURFHVVHG� �����

3URFHVVLQJ�&RVW� 86��W�SURFHVVHG� �����

(QJLQHHULQJ�DQG�*HRORJ\� 86��W�SURFHVVHG� �����

*	$�&RVW� 86��W�SURFHVVHG� ������

7D[HV�DQG�5R\DOWLHV� 86��W�SURFHVVHG� �����

6HOOLQJ�&RVW� 86��W�SURFHVVHG� �����

&RVW�RI�5HFODPDWLRQ� 86��W�SURFHVVHG� �����

&$3(;��GHYHORSPHQW�� 86��W�SURFHVVHG� �����

7RWDO�&RVW� 86��W�SURFHVVHG� �������

$X�5HFRYHU\� �� �����

'LOXWLRQ� �� �����

&XWRII�JUDGH� J�W�$X� �����
3ODQQHG�VWRSHV�ZLWKLQ�����P�RI�H[LVWLQJ�UDPSV��

&UXVKLQJ�FRVWV�DUH�LQFOXGHG�LQ�SURFHVVLQJ�FRVWV��

�

0LQHUDO�5HVHUYHV�PXVW�PHHW�D�PLQLPXP�FXWRII�JUDGH�RI������J�W�$X�LI�XQGHUJURXQG�GHYHORSPHQW�KDV�
DOUHDG\�EHHQ�FDUULHG�RXW�DQG�FRVWV�DUH�VXQN���,I�XQGHUJURXQG�GHYHORSPHQW�LV�UHTXLUHG��WKH�PLQLPXP�FXWRII�
JUDGH�IRU�WKH�0LQHUDO�5HVHUYHV�LV������J�W�$X��



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH��±���

$�SURSHUO\�DSSOLHG�FXWRII�JUDGH�LV�LPSRUWDQW�VLQFH�WKH�/RV�)LORV�2SHQ�3LW�DQG�%HUPHMDO�2SHQ�3LW�PRGHOV�
HDFK�FRQWDLQ�PDQ\�EORFNV�WKDW�DUH�DW�RU�FORVH�WR�WKH�FXWRII�JUDGH���7KLV�LV�HYLGHQW�LQ�WKH�JUDGH�WRQQDJH�
FXUYH�IRU�HDFK�GHSRVLW���7KHVH�JUDSKV�DQG�DVVRFLDWHG�H[SODQDWLRQV�DUH�GHWDLOHG�LQ�6HFWLRQ������RI�WKH�
5HSRUW��

7KH�³VPRRWKHG´�SLW�GHVLJQ�LQFOXGHV�SKDVHV�3��E�DQG�3��D�IRU�/RV�)LORV�2SHQ�3LW�DQG�%��E��%��F��%����
DQG�*XDGDOXSH�SKDVHV�IRU�WKH�%HUPHMDO�2SHQ�3LW�DQG�HDFK�DUH�VXSSRUWHG�E\�PLQH�SODQV�XVLQJ�D�
86�������R]�$X�SULFH�DQG�HVWLPDWHG�PLQLQJ�FRVWV���7KH�RSHQ�SLW�PLQHV�KDYH�DGHTXDWH�FDSDFLW\�IURP�DQ�
HTXLSPHQW�DQG�SURFHVVLQJ�VWDQGSRLQW�WR�DFKLHYH�WKH�SODQQHG�SURGXFWLRQ�UDWHV��

8QGHUJURXQG�PLQHUDOL]DWLRQ�PXVW�KDYH�D�PLQLPXP�KRUL]RQWDO�FRQWLQXLW\�RI����P�DQG�PLQLQJ�ZLGWK�RI���P���
$SSUR[LPDWHO\�����GLOXWLRQ�������P��ZDV�DGGHG�LQ�WKH�SUHSDUDWLRQ�RI�WKH�PLQHUDO�UHVHUYHV�IRU�WKH�
XQGHUJURXQG�GHSRVLWV���'LOXWLRQ�ZDV�DSSOLHG�DW�D�]HUR�JUDGH�IRU�JROG�DQG�VLOYHU���0LQLQJ�UHFRYHU\�
DVVXPSWLRQV�ZHUH�DVVLJQHG�WR�WKH�VWRSH�VL]HV��GHSHQGLQJ�RQ�VWRSH�ZLGWK���2QFH�HVWLPDWHG��WKH�0LQHUDO�
5HVHUYHV�ZHUH�WULPPHG�WR�UHPRYH�DUHDV�RI�FXUUHQW�ZRUNLQJV��

0LQHUDO�5HVHUYHV�DUH�SUHVHQWHG�LQ�7DEOH������IRU�WKH�RSHQ�SLWV��LQ�7DEOH������IRU�WKH�XQGHUJURXQG��DQG�LQ�
7DEOH������IRU�WKH�0LQH�WRWDO���6WDQWHF�IHHOV�WKH�0LQHUDO�5HVHUYHV�VWDWHG�KHUH�DUH�D�UHDVRQDEOH�
UHSUHVHQWDWLRQ�RI�WKH�UHVHUYHV�IRU�/RV�)LORV�PLQH���7KH�(IIHFWLYH�'DWH�IRU�WKH�0LQHUDO�5HVHUYHV�LV�
���'HFHPEHU�������

7DEOH������� 7RWDO�2SHQ�3LW�0LQHUDO�5HVHUYH�6WDWHPHQW�

&ODVVLILFDWLRQ�
7RQQHV�
�NW��

$X�*UDGH�
�J�W��

$X�&RQWDLQHG�
2XQFHV��NR]��

$J�*UDGH�
�J�W��

$J�&RQWDLQHG�
2XQFHV��NR]��

3URYHQ� ������� ����� ���� ����� ������

3UREDEOH� ������� ����� ���� ����� ������

7RWDO�3URYHQ�DQG�3UREDEOH� ������� ����� ���� ����� ������
1RWHV��

��� /RV�)LORV�2SHQ�3LW�DQG�%HUPHMDO�2SHQ�3LW�GHSRVLWV�LQFOXGHG��

��� 0LQHUDO�5HVHUYHV�DUH�FRQWDLQHG�ZLWKLQ�0HDVXUHG�DQG�,QGLFDWHG�SLW�GHVLJQV�DQG�VXSSRUWHG�E\�D�PLQH�SODQ��IHDWXULQJ�YDULDEOH�

WKURXJKSXW�UDWHV��GHSHQGLQJ�RQ�WKH�SLW�EHLQJ�PLQHG���YDULDEOH�PHWDOOXUJLFDO�UHFRYHULHV��GHSHQGLQJ�RQ�JHRPHWDOOXUJLFDO�

GRPDLQ���DQG�FXWRII�RSWLPL]DWLRQ��

��� 0LQHUDOL]DWLRQ�UHSRUWHG�IRU�/RV�)LORV�2SHQ�3LW�LQFOXGHV�WKH�PLQHUDOL]DWLRQ�ZLWKLQ�WKH�SODQQHG��3�SLW�H[WHQVLRQ���

0LQHUDOL]DWLRQ�UHSRUWHG�IRU�%HUPHMDO�2SHQ�3LW�LQFOXGHV�WKH�PLQHUDOL]DWLRQ�ZLWKLQ�WKH�SODQQHG�*XDGDOXSH�SLW�H[WHQVLRQ��

��� 0HWDO�SULFH�DVVXPSWLRQ�IRU�JROG�ZDV�86�������R]��

��� 7KH�/RV�)LORV�2SHQ�3LW�FUXVK�OHDFK�RUH�LV�EDVHG�RQ�DQ�RSHUDWLRQDO�������J�W�$X�FXWRII�JUDGH��520�RUH�LV�EDVHG�RQ�D�

YDULDEOH�������WR�������J�W�$X�RSHUDWLRQDO�FXWRII�JUDGH�WKDW�LV�GHWHUPLQHG�E\�OLWKRORJ\���7KH�/RV�)LORV�0LQHUDO�5HVHUYH�LV�

EDVHG�RQ�D�������J�W�$X�FXWRII�JUDGH���7KH�%HUPHMDO�2SHQ�3LW�FUXVK�OHDFK�RUH�LV�EDVHG�RQ�DQ�RSHUDWLRQDO�������J�W�$X�FXWRII�

JUDGH��520�RUH�LV�EDVHG�RQ�D�YDULDEOH�������WR�������J�W�$X�RSHUDWLRQDO�FXWRII�JUDGH�WKDW�LV�GHWHUPLQHG�E\�OLWKRORJ\��

��� 3URFHVV�JROG�UHFRYHULHV�YDU\�IURP�����WR�����IRU�FUXVK�OHDFK�RUH�DQG�IURP�����WR�����IRU�520�RUH�DW�/RV�)LORV�2SHQ�

3LW��UHFRYHULHV�DW�%HUPHMDO�2SHQ�3LW�YDU\�IURP�����WR�������$����VLOYHU�UHFRYHU\�LV�DVVXPHG�IURP�DOO�JHRPHWDOOXUJLFDO�

GRPDLQV��

��� 5RXQGLQJ��DV�UHTXLUHG�E\�UHSRUWLQJ�JXLGHOLQHV��PD\�UHVXOW�LQ�DSSDUHQW�VXPPDWLRQ�GLIIHUHQFHV�EHWZHHQ�WRQQHV��JUDGH��DQG�

FRQWDLQHG�PHWDO�FRQWHQW��

��� 7RQQDJH�DQG�JUDGH�PHDVXUHPHQWV�DUH�LQ�PHWULF�XQLWV���&RQWDLQHG�JROG�DQG�VLOYHU�RXQFHV�DUH�UHSRUWHG�DV�WUR\�RXQFHV��

�



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH��±���

7DEOH������� 7RWDO�8QGHUJURXQG�0LQHUDO�5HVHUYH�6WDWHPHQW�

&ODVVLILFDWLRQ�
7RQQHV�
�NW��

$X�*UDGH�
�J�W��

$X�&RQWDLQHG�
2XQFHV��NR]��

$J�*UDGH�
�J�W��

$J�&RQWDLQHG�
2XQFHV��NR]��

3URYHQ� ���� ����� ���� ������ ����

3UREDEOH� ������ ����� ���� ������ ������

7RWDO�3URYHQ�DQG�3UREDEOH� ������ ����� ���� ������ ������
1RWHV��

��� ,QFOXGHV�/RV�)LORV�8QGHUJURXQG�GHSRVLWV�RQO\��

��� 0LQHUDO�5HVHUYHV�DUH�FRQWDLQHG�ZLWKLQ�VWRSH�GHVLJQV�WKDW�KDYH�D�PLQLPXP�KRUL]RQWDO�FRQWLQXLW\�RI����P��D�KHLJKW�RI���P��

DQG�VXSSRUWHG�E\�D�PLQH�SODQ�WKDW�IHDWXUHV�YDULDEOH�VWRSH�PLQLQJ�ZLGWK�IURP���P�WR�D�GHVLJQ�ZLGWK�GHSHQGLQJ�RQ�]RQH�DQG�

FXWRII�RSWLPL]DWLRQ��

��� 0HWDO�SULFH�DVVXPSWLRQ�IRU�JROG�ZDV�86�������R]��

��� 0LQHUDO�5HVHUYHV�DUH�UHSRUWHG�EDVHG�RQ�D�FXWRII�JUDGH�RI������J�W�$X�IRU�VWRSHV�ZLWKLQ�����P�RI�D�SODQQHG�UDPS�DQG�

�����J�W�$X�IRU�VWRSHV�IXUWKHU�IURP�WKH�UDPS��

��� 'LOXWLRQ�LV�DVVLJQHG�D�]HUR�JUDGH�DQG�DVVXPHG�WR�EH������P�WKLFNQHVV�RQ�DYHUDJH��

��� 0LQLQJ�UHFRYHU\�LV�YDULDEOH��EDVHG�RQ�VWRSH�ZLGWK�DQG�FDQ�UDQJH�IURP�����WR�������

��� 3URFHVV�JROG�UHFRYHULHV�DUH�HVWLPDWHG�DW�������$����VLOYHU�UHFRYHU\�LV�DVVXPHG�IURP�DOO�]RQHV��

��� 5RXQGLQJ��DV�UHTXLUHG�E\�UHSRUWLQJ�JXLGHOLQHV��PD\�UHVXOW�LQ�DSSDUHQW�VXPPDWLRQ�GLIIHUHQFHV�EHWZHHQ�WRQQHV��JUDGH��DQG�

FRQWDLQHG�PHWDO�FRQWHQW��

��� 7RQQDJH�DQG�JUDGH�PHDVXUHPHQWV�DUH�LQ�PHWULF�XQLWV���&RQWDLQHG�JROG�DQG�VLOYHU�RXQFHV�DUH�UHSRUWHG�DV�WUR\�RXQFHV��

�

7DEOH������� /RV�)LORV�0LQH�7RWDO�0LQHUDO�5HVHUYH�6WDWHPHQW�

&ODVVLILFDWLRQ�
7RQQHV�
�NW��

$X�*UDGH�
�J�W��

$X�&RQWDLQHG�
2XQFHV��NR]��

$J�*UDGH�
�J�W��

$J�&RQWDLQHG�
2XQFHV��NR]��

3URYHQ� ������� ����� ���� ����� ������

3UREDEOH� ������� ����� ���� ������ ������

7RWDO�3URYHQ�DQG�3UREDEOH� ������� ����� ������ ����� ������
�5HSRUWHG�/HDFK�3DG�5HVHUYH�UHSUHVHQWV�UHFRYHUDEOH�JROG�RXQFHV��ZKLFK�DUH�QRW�LQ�VLWX��

�

,Q�DGGLWLRQ��WKHUH�LV�D�/HDFK�3DG�5HVHUYH�RI��������NW�DW������J�W��ZKLFK�FRQWDLQV�����NR]�$X���7KH�
HVWLPDWHG�UHFRYHU\�LV�������DQG��WKHUHIRUH��WKHUH�DUH�����NR]�RI�UHFRYHUDEOH�JROG�RXQFHV�LQFOXGHG�LQ�WKH�
PLQH�SODQ���7KH�WRWDO�3URYHQ�DQG�3UREDEOH�0LQHUDO�5HVHUYHV��LQFOXGLQJ�WKH�UHFRYHUDEOH�RXQFHV�LQ�WKH�
/HDFK�3DG�5HVHUYH��3UREDEOH�0LQHUDO�5HVHUYH���LV�������NR]��

)DFWRUV�WKDW�PD\�DIIHFW�WKH�0LQHUDO�5HVHUYH�HVWLPDWHV�LQFOXGH�WKH�IROORZLQJ��

� 0HWDO�SULFHV��
� 0LQLQJ�DQG�PHWDOOXUJLFDO�UHFRYHU\�DVVXPSWLRQV��
� 0HWKRGRORJ\�RI�DVVLJQLQJ�RUH�GHQVLWLHV��
� *HRWHFKQLFDO�FKDUDFWHULVWLFV�RI�WKH�URFN�PDVV��
� (IIHFWLYHQHVV�RI�WKH�XQGHUJURXQG�GLOXWLRQ�DVVXPSWLRQV��
� $ELOLW\�RI�WKH�PLQLQJ�RSHUDWLRQ�WR�PHHW�WKH�SODQQHG�DQQXDO�WKURXJKSXW�UDWH�DVVXPSWLRQV�IRU�WKH�

SURFHVV�SODQW��
�

����� /HDFK�5HVHUYH�

'XULQJ�WKH�HDUOLHU�\HDUV�RI�WKH�0LQH��VXE�RSWLPDO�OHDFK�SDG�SHUIRUPDQFH�OHG�WR�ORZHU�WKDQ�H[SHFWHG�JROG�
SURGXFWLRQ�RYHU�WKH�OLIH�RI�WKH�OHDFK�SDG���7KLV�KDV�UHVXOWHG�LQ�D�VLJQLILFDQW�DFFXPXODWLRQ�RI�XQ�OHDFKHG�
UHFRYHUDEOH�JROG�LQYHQWRU\�ZLWKLQ�WKH�OHDFK�SDG���7KH�KLVWRULF�DFFXPXODWHG�/HDFK�3DG�5HVHUYH�LV�QRZ�
DFWLYHO\�EHLQJ�GUDZQ�GRZQ��



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH��±���

$FFXPXODWHG�JROG�IURP�520�DQG�FUXVKHG�PDWHULDO�SODFHG�IRU�OHDFKLQJ��ERRNHG�LQYHQWRU\��YHUVXV�
UHFRYHUHG�JROG�ZDV�HVWLPDWHG�E\�/RV�)LORV�DW�����NR]�$X�UHFRYHUDEOH��DV�RI����'HFHPEHU���������7KH�
/HDFK�3DG�5HVHUYH�LV�FRPSULVHG�RI��������NW�DW�����J�W��ZKLFK�FRQWDLQV�����NR]�$X�LQ�VLWX���7KH�
HVWLPDWHG�UHFRYHU\�LV�������DQG��WKHUHIRUH��WKHUH�DUH�����NR]�RI�UHFRYHUDEOH�JROG�RXQFHV�LQFOXGHG�LQ�WKH�
PLQH�SODQ��

$�UHYLHZ�FRPSOHWHG�E\�.&$�FRQILUPHG�WKH�UHFRYHUDELOLW\�RI�WKLV�LQYHQWRU\���7KHVH�JROG�RXQFHV�DUH�
FRQVLGHUHG�WR�EH�WKH�UHFRYHUDEOH�SRUWLRQ�RI�WKH�LQYHQWRU\�DQG�FDQ�EH�DGGHG�WR�WKH�0LQHUDO�5HVHUYH���7RWDO�
3URYHQ�DQG�3UREDEOH�0LQHUDO�5HVHUYHV�FRQWDLQ�������0R]�$X��7DEOH��������

7KH�/HDFK�3DG�5HVHUYH�KDV�EHHQ�WKH�VXEMHFW�RI�LQYHVWLJDWLRQV�DQG�WKLUG�SDUW\�UHYLHZV��DQG�UHFRYHU\�
SURJUDPV�KDYH�EHHQ�RQJRLQJ�VLQFH��������'XULQJ������D�WRWDO�RI��������R]�$X�ZDV�UHFRYHUHG�XVLQJ�D�
FRPELQDWLRQ�RI�GULOOLQJ�DQG�UHLQMHFWLRQ�RI�SUHVVXUL]HG�OHDFK�VROXWLRQ��UH�KDQGOLQJ�RI�LQYHQWRU\��DQG�VXUIDFH�
UH�OHDFKLQJ���$FFHOHUDWHG�UHFRYHU\�RI�WKH�UHPDLQLQJ�KLVWRULF�DFFXPXODWHG�JROG�IURP�WKH�/HDFK�3DG�
5HVHUYH�LV�VFKHGXOHG�WR�RFFXU�RYHU�WKH�QH[W���\HDUV�WR���\HDUV��

����� 2SHQ�3LW�0LQH�3ODQ�

7KH�0LQH�SURSHUW\�KDV�WZR�RSHQ�SLWV��/RV�)LORV�DQG�%HUPHMDO��RQO\�WKH�/RV�)LORV�2SHQ�3LW�LV�FXUUHQWO\�LQ�
RSHUDWLRQ��ZKHUHDV�PLQLQJ�RSHUDWLRQV�DW�WKH�%HUPHMDO�2SHQ�3LW�ZLOO�UHVXPH�LQ�������7DEOH��������

7DEOH������� 2SHQ�3LW�0LQH�3ODQ�

$UHD� 8QLWV� ����� ����� ����� ����� ����� ����� ����� ����� 7RWDO�

/RV�)LORV�
2SHQ�3LW�

NW��ZDVWH�� ������� ������� ������ ²� ²� ²� ²� ²� �������

NW� ������ ������ ������ ²� ²� ²� ²� ²� �������

J�W�$X� ����� ����� ����� ²� ²� ²� ²� ²� �����

NR]�$X�
�FRQWDLQHG��

��� ���� ��� ²� ²� ²� ²� ²� ����

%HUPHMDO�
2SHQ�3LW�

NW��ZDVWH�� ²� ���� ������ ������� ������� ������� ������� ������� �������

NW� ²� ���� ������ ������ ������ ������ ������ ������ �������

J�W�$X� ²� ����� ����� ����� ����� ����� ����� ����� �����

NR]�$X�
�FRQWDLQHG��

²� �� ��� ��� ��� ���� ���� ���� ����

7RWDO�

NW��ZDVWH�� ������� ������� ������� ������� ������� ������� ������� ������� ��������

NW� ������ ������ ������ ������ ������ ������ ������ ������ �������

NR]�$X�
�FRQWDLQHG��

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

�

3URGXFWLRQ�LV�VFKHGXOHG�LQ�WZR����KRXU�VKLIWV�SHU�GD\����GD\V�SHU�ZHHN���(TXLSPHQW�LV�0LQH�RZQHG�DQG�
RSHUDWHG��DQG�WKH�0LQH�LV�UXQ�DV�D�FRQYHQWLRQDO�WUXFN�DQG�VKRYHO�RSHUDWLRQ���$OO�RSHQ�SLW�RUH�DQG�ZDVWH�
UHTXLUHV�EODVWLQJ�DQG�EODVWKROHV�DUH�VDPSOHG�WR�GHWHUPLQH�RUH�RU�ZDVWH���0LQHUDOL]DWLRQ�IURP�WKH�RSHQ�SLWV�
LV�HLWKHU�WUXFNHG�WR�WKH�520�KHDS�OHDFK�SDG�RU�WR�WKH�FUXVKHU���2UH�SURGXFWLRQ�IURP�RSHQ�SLW�PLQLQJ�LQ�
�����ZDV�������0W�RU��������W�G��

'ULOOLQJ�LV�FRPSOHWHG�XVLQJ�$WODV�&RSFR�GULOOV�DQG�SURGXFWLRQ�EHQFKHV�KDYH�D�KHLJKW�RI���P���%ODVWLQJ�LV�
XQGHUWDNHQ�E\�D�FRQWUDFW�EODVWLQJ�ILUP��XVLQJ�$1)2���+LWDFKL�(;������PRGHO�K\GUDXOLF�H[FDYDWRUV�DQG�
&$7�����DQG�����IURQW�HQG�ORDGHUV�DUH�XVHG�IRU�ORDGLQJ���+DXO�WUXFNV��RII�URDG��DUH�&$7������

$OO�IXWXUH�PLQLQJ�SKDVHV�DUH�SODQQHG�WR�XVH�WKH�VDPH�SLW�FRQILJXUDWLRQV�DQG�WKH�VDPH�HTXLSPHQW�
FXUUHQWO\�LQ�XVH���7KH�FXUUHQW�LQIUDVWUXFWXUH�LV�VXIILFLHQW�WR�VXSSRUW�PLQLQJ�RSHUDWLRQV���,Q�������WKH�0LQH�
UHGXFHG�PLQLQJ�UDWHV�IURP�WKH�RSHQ�SLWV�WR�EHFRPH�D�PRUH�VHOHFWLYH��ORZHU�FRVW�SHU�RXQFH�RSHUDWLRQ��
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�
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7KH�FXUUHQW�/20�SODQ�DVVXPHV�SURGXFWLRQ�IURP�RSHQ�SLW�VRXUFHV�XQWLO��������7KH�/RV�)LORV�2SHQ�3LW��
ZLWK�RQO\���\HDUV�RI�UHVHUYHV��ZLOO�EH�PLQHG�RXW�LQ��������$V�SDUW�RI�WKH�/20�SODQ��WKH�%HUPHMDO�2SHQ�3LW�
ZLOO�EH�VXVSHQGHG�XQWLO�WKH�/RV�)LORV�2SHQ�3LW�LV�PLQHG�RXW���7KH�%HUPHMDO�2SHQ�3LW�ZLOO�WKHQ�RSHUDWH�IURP�
�����WKURXJK�������SURGXFLQJ�DSSUR[LPDWHO\�����RI�WKH�RUH�WRQQDJH�PLQHG��ZKLOH�/RV�)LORV�8QGHUJURXQG�
ZLOO�SURGXFH�����RI�WKH�WRQQDJH��

7KH�DYHUDJH�SURGXFWLRQ�UDWH�IURP�WKH�SLWV�ZLOO�EH�����0W�D�RI�RUH�DQG������0W�D�RI�ZDVWH�IRU�WKH�UHPDLQLQJ�
��\HDU�PLQH�OLIH�LQ�WKH�SLWV���7KH�/20�SODQ�LQFOXGHV�����NR]�$X�RI�LQIHUUHG�PDWHULDO�WUHDWHG�DV�ZDVWH��

$V�SDUW�RI�RQJRLQJ�HIIRUWV�WR�LQFUHDVH�HIILFLHQFLHV�DQG�DGMXVW�WR�FKDQJLQJ�PHWDOV�SULFHV��LW�LV�H[SHFWHG�WKDW�
WKH�/20�SODQ�PD\�EH�DOWHUHG�RQ�D�\HDU�WR�\HDU�EDVLV���7KH�4XDOLILHG�3HUVRQ�FRQVLGHUV�WKH�RSHQ�SLW�
PLQLQJ�SUDFWLFHV�WR�EH�VXLWDEOH�IRU�WKH�/20�SODQ���7KHUH�LV�DQ�RSSRUWXQLW\��KRZHYHU��WR�LQFUHDVH�
HIILFLHQFLHV�DQG�ORZHU�FRVWV�LQ�WKH�RUH�FUXVKLQJ�RSHUDWLRQ�ZKHUH�PDWHULDO�LV�KDQGOHG�PXOWLSOH�WLPHV��

����� 8QGHUJURXQG�0LQH�3ODQ�

&XUUHQW�XQGHUJURXQG�SURGXFWLRQ�LV�IURP�WKH�/RV�)LORV�8QGHUJURXQG��7DEOH��������ZKLFK�LV�FRPSULVHG�RI�
WZR�XQGHUJURXQG�PLQHV��WKH�1RUWH�DQG�6XU���(DFK�LV�DFFHVVHG�YLD�GHFOLQH�UDPSV���7RJHWKHU�WKH\�FRQVLVW�
RI�PRUH�WKDQ�D�GR]HQ�VHSDUDWH�RUH�]RQHV���$OO�DUH�PLQHG�XVLQJ�D�PHFKDQL]HG�RYHUKDQG�&XW�DQG�)LOO�
PLQLQJ�PHWKRG��VWDUWLQJ�IURP�ERWWRP�XS��ZLWK�URFN�ILOO�FRPLQJ�IURP�XQGHUJURXQG�ZRUNLQJV���7KH�SURGXFWLRQ�
VLOO�ZLGWKV�DUH�SUHGRPLQDQWO\�����P��ZKLFK�DOORZV�IRU�RUH�H[WUDFWLRQ�ZLWKRXW�OHDYLQJ�RUH�SLOODUV���'HSRVLWV�
EHLQJ�PLQHG�LQ�WKH�1RUWH�0LQH�LQFOXGH�1XND\�DQG�3HQLQVXODU���'HSRVLWV�EHLQJ�PLQHG�LQ�WKH�6XU�0LQH�
LQFOXGH�6XU�DQG�=RQH�����

7DEOH������� 8QGHUJURXQG�0LQH�3ODQ�

$UHD� 8QLWV� ����� ����� ����� ����� ����� ����� ����� ����� 7RWDO�

/RV�)LORV�
8QGHUJURXQG�±�
1RUWH�

NW� ���� ���� ���� ���� ���� ��� ��� ²� ������

J�W�$X� ����� ����� ����� ����� ����� ����� ����� ²� �����

NR]�$X�
�FRQWDLQHG��

��� ��� ��� ��� ��� ��� �� ²� ����

/RV�)LORV�
8QGHUJURXQG�±�
6XU�

NW� ���� ���� ��� ���� ���� ���� ��� ²� ����

J�W�$X� ����� ����� ����� ����� ������ ����� ����� ²� �����

NR]�$X�
�FRQWDLQHG��

��� ��� ��� ��� ��� ��� ��� ²� ����

7RWDO�
NW� ���� ���� ���� ���� ���� ���� ��� ²� ������

NR]�$X�
�FRQWDLQHG��

��� ���� ��� ���� ��� ��� ��� ²� ����

�

3URGXFWLRQ�LV�VFKHGXOHG�IRU�WZR����KRXU�VKLIWV�SHU�GD\����GD\V�SHU�ZHHN���8QGHUJURXQG�PLQLQJ�HTXLSPHQW�
LQ�WKH�1RUWH�0LQH�LV�RZQHG�DQG�RSHUDWHG�E\�'06/��PLQLQJ�LV�EDVHG�RQ�FRQYHQWLRQDO�
MXPER�/+'�WUDPPLQJ�RSHUDWLRQV���7KH�6XU�XQGHUJURXQG�PLQH�LV�FRQWUDFWRU�RSHUDWHG��XVLQJ�WKHLU�RZQ�
HTXLSPHQW��DQG�LV�DOVR�EDVHG�RQ�FRQYHQWLRQDO�MXPER�/+'�WUDPPLQJ�PLQLQJ�PHWKRGV��

$OO�RUH�DQG�ZDVWH�UHTXLUHV�EODVWLQJ���2UH�IURP�WKH�XQGHUJURXQG�PLQHV�LV�WUDPPHG�WR�WKH�VXUIDFH��WKHQ�
WUXFNHG�WR�D�VWRFNSLOH�DW�WKH�VXUIDFH�FUXVKHU���$YHUDJH�DQQXDO�SURGXFWLRQ�IURP�DOO�XQGHUJURXQG�VRXUFHV�
IRU�WKH�UHPDLQLQJ���\HDU�XQGHUJURXQG�PLQH�OLIH��IURP������WKURXJK�������LV�DQWLFLSDWHG�WR�EH������0W�D�RI�
RUH�DQG������0W�D�RI�ZDVWH�EDVHG�RQ�FXUUHQW�PLQHUDO�UHVHUYHV��

7KH�4XDOLILHG�3HUVRQ�UHYLHZHG�WKH�FXUUHQW�XQGHUJURXQG�LQIUDVWUXFWXUH�DQG�GHHPHG�LW�VXIILFLHQW�WR�VXSSRUW�
PLQLQJ�RSHUDWLRQV�DQG�WKH�/20�SODQ��
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$V�SDUW�RI�RQJRLQJ�HIIRUWV�WR�LQFUHDVH�HIILFLHQFLHV�DQG�DGMXVW�WR�FKDQJLQJ�PHWDOV�SULFHV��LW�LV�H[SHFWHG�WKDW�
WKH�/20�SODQ�PD\�EH�DOWHUHG�RQ�D�\HDU�WR�\HDU�EDVLV��

����� :DVWH�5RFN�)DFLOLWLHV�

7KHUH�DUH�ILYH�ZDVWH�URFN�IDFLOLWLHV��:5)V���RI�ZKLFK�RQO\�RQH�LV�FXUUHQWO\�LQ�XVH�IRU�GLVSRVDO�RI�ZDVWH�URFN�
IURP�WKH�/RV�)LORV�2SHQ�3LW���7KHUH�DUH�WKUHH�:5)V�DW�/RV�)LORV�2SHQ�3LW��LGHQWLILHG�DV�/RV�)LORV�:5)�
(DVW��/RV�)LORV�:5)�1RUWK��DQG�/RV�)LORV�:5)�:HVW��DQG�WZR�:5)V�DW�%HUPHMDO�2SHQ�3LW��LGHQWLILHG�DV�
%HUPHMDO�:5)�1RUWKHDVW�DQG�%HUPHMDO�:5)�6RXWKZHVW���

$SSUR[LPDWHO\�����0W�RI�ZDVWH�LV�DQWLFLSDWHG�WR�EH�PLQHG�IURP�WKH�RSHQ�SLW�VRXUFHV��DQG�ZLOO�EH�SODFHG�DW�
/RV�)LORV�:5)�:HVW��/RV�)LORV�LQ�SLW�EDFNILOO��DQG�%HUPHMDO�LQ�SLW�EDFNILOO���7KH�DYDLODEOH�:5)�DQG�LQ�SLW�
EDFNILOOV�KDYH�D�FRPELQHG�/20�SODQQHG�ZDVWH�VWRUDJH�FDSDFLW\�RI�����0W��ZKLFK�LV�VXLWDEOH�IRU�WKH�/20�
SODQ��

8QGHUJURXQG�ZDVWH�URFN�LQ�WKH�/20�SODQ�LV������XVHG�DV�EDFNILOO�LQ�XQGHUJURXQG�PLQLQJ��

����� 3URFHVVLQJ�DQG�5HFRYHU\�0HWKRGV�

0LQHUDOL]DWLRQ�IURP�XQGHUJURXQG�DQG�RSHQ�SLW�RSHUDWLRQV�LV�FODVVLILHG�DV�HLWKHU�ORZ�JUDGH��520�DQG�
VXE�ORZ�JUDGH�>6/*@��RU�KLJK�JUDGH�RUHV��NQRZQ�DW�WKH�0LQH�DV�³&UXVK´����(DFK�RUH�W\SH�LV�SURFHVVHG�DV�
IROORZV��

� ,I�PHGLXP��WR�KLJK�JUDGH��FXUUHQWO\�!����J�W�$X��RUH�LV�VHQW�WR�D�FUXVKLQJ�V\VWHP�FRQVLVWLQJ�RI�D�
SULPDU\�DQG�WZR�VHFRQGDU\�FUXVKHUV��DQG�LV�UHGXFHG�WR�D�SDUWLFOH�VL]H�RI�a����SDVVLQJ�PLQXV����PP���
&UXVKHG�RUH��NQRZQ�RQ�WKH�/RV�)LORV�VLWH�DV�³FUXVK´��LV�PL[HG�ZLWK�FHPHQW��OLPH��DQG�ZDWHU�IRU�
DJJORPHUDWLRQ�SXUSRVHV�DQG�LV�WUDQVSRUWHG�RYHUODQG�WR�WKH�KHDS�OHDFK�SDG�V��YLD�D�FRPELQDWLRQ�RI�
FRQYH\RU�VWDFNLQJ�DQG�KDXODJH�WUXFNV��

� ,I�ORZ�JUDGH�RUH��FXUUHQWO\�!������DQG������J�W�IRU�WKH�%HUPHMDO�2SHQ�3LW�DQG�!������DQG������J�W�IRU�
WKH�/RV�)LORV�2SHQ�3LW��LV�VHQW�GLUHFWO\�WR�WKH�OHDFK�SDG�DV�520�RUH���1R�RUH�VRXUFHG�IURP�
XQGHUJURXQG�LV�FODVVLILHG�DV�ORZ�JUDGH��

�

7KH�FUXVKLQJ�DQG�FRQYH\LQJ�V\VWHP�FDSDFLW\�LV����NW�G���$SSUR[LPDWHO\�����RI�RSHQ�SLW�RUH�LV�520�DQG�
WKH�UHPDLQGHU�LV�&UXVK���1R�RUH�VRXUFHG�IURP�XQGHUJURXQG�LV�FODVVLILHG�DV�ORZ�JUDGH�DQG��WKHUHIRUH��LW�LV�
DOO�&UXVK��

7ZR�ODUJH�OHDFK�SDG�DUHDV�DUH�LQ�RSHUDWLRQ��3DG����DQG�3DG�����HDFK�ZLWK�VHSDUDWH�GUDLQDJH�FROOHFWLRQ�
V\VWHPV���3DG����KDV�EHHQ�JHQHUDOO\�ODLG�RXW�LQ�WZR�VHFWLRQV��RQH�IRU�&UXVK�DQG�WKH�RWKHU�IRU�520�RUH���
3DG����EHFDPH�RSHUDWLRQDO�LQ��������,QLWLDOO\��520�ZDV�VWDFNHG�RQ�WKLV�SDG��KRZHYHU��QRZ�RQO\�&UXVK�
PDWHULDO�LV�VWDFNHG�RQ�3DG�����

7KH�OHDFKDWH�IURP�HDFK�SDG�LV�FROOHFWHG�LQ�VHSDUDWH�SRQGV�DV�D�3UHJQDQW�/HDFK�6ROXWLRQ��3/6����7KH�
3/6�LV�SXPSHG�WR�D�FDUERQ�$'5�3ODQW��ZKHUH�JROG�DQG�VLOYHU�LV�H[WUDFWHG�IURP�WKH�3/6�E\�FDUERQ�
DGVRUSWLRQ���7KH�JROG�LV�VXEVHTXHQWO\�VWULSSHG�IURP�WKH�FDUERQ��SURGXFLQJ�D�JROG�HQULFKHG�VROXWLRQ��ZKLFK�
LV�WUDQVIHUUHG�WR�D�VHFXUH�RQ�VLWH�IDFLOLW\�ZKHUH�WKH�JROG�LV�UHPRYHG�IURP�VROXWLRQ�E\�HOHFWURO\VLV��NQRZQ�DV�
HOHFWURZLQQLQJ���$�JROG�ULFK�VOXGJH�LV�UHPRYHG�IURP�WKH�HOHFWURZLQQLQJ�FDWKRGH�FHOOV��GHZDWHUHG��
FDOFLQHG��DQG�UHILQHG�WR�JROG�VLOYHU�DOOR\��GRUp��XVLQJ�HOHFWULF�IXUQDFHV���7KH�GRUp�EDUV�DUH�WKHQ�
WUDQVSRUWHG�RII�VLWH�E\�D�VHFXULW\�FRQWUDFWRU�IRU�IXUWKHU�UHILQLQJ��
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7KH�RUH�KDQGOLQJ��SDG�OHDFKLQJ��VROXWLRQ�PDQDJHPHQW��DQG�PHWDOOXUJLFDO�SURFHVVHV�ZHUH�UHYLHZHG�E\�WKH�
4XDOLILHG�3HUVRQV�DQG�IRXQG�WR�EH�FRQVLVWHQW�ZLWK�ZLGHO\�DFFHSWDEOH�SUDFWLFHV�DQG�DFFRXQWDELOLW\���
$YHUDJH�UHFRYHULHV�E\�RUH�W\SH�XVHG�IRU�SURGXFWLRQ�SODQQLQJ�EDVHG�RQ�WHVWZRUN�DQG�VXSSRUWHG�E\�
SURGXFWLRQ��GHVLJQDWHG�DV���UHFRYHU\��DUH�DV�IROORZV��

� /RV�)LORV�2SHQ�3LW���520������&UXVK�����
� /RV�)LORV�8QGHUJURXQG���&UXVK�����
� %HUPHMDO�2SHQ�3LW���520������&UXVK�����
�

7KH�SURSRUWLRQV�RI�PDWHULDO�EHLQJ�WUHDWHG�DV�520�&UXVK��GHVLJQDWHG�DV�SHUFHQW�WRQQDJH��DUH�DV�IROORZV��

� /RV�)LORV�2SHQ�3LW���520������&UXVK�����
� /RV�)LORV�8QGHUJURXQG���&UXVK������
� %HUPHMDO�2SHQ�3LW���520������&UXVK�����
�

����� 3URMHFW�,QIUDVWUXFWXUH�

3URMHFW�LQIUDVWUXFWXUH�UHIOHFWV�WKH�RSHQ�SLW�DQG�XQGHUJURXQG�PLQLQJ�RSHUDWLRQV���.H\�PLQLQJ�DQG�
SURFHVVLQJ�LQIUDVWUXFWXUH�LQFOXGHV�WKH�IROORZLQJ��

� 7ZR�RSHQ�SLWV�DQG�RQH�XQGHUJURXQG�PLQH�ZLWK�WZR�VHFWRUV��1RUWH�DQG�6XU��
� )LYH�ZDVWH�URFN�GXPSV��
� 3ULPDU\�DQG�VHFRQGDU\�FUXVKLQJ�SODQWV��
� 7ZR�KHDS�OHDFK�SDGV�ZLWK�DVVRFLDWHG�FRQYH\RU�V\VWHPV�DQG�VWDFNHUV��
� $'5�SODQW��
� 2SHQ�SLW�WUXFN�VKRS��
� 8QGHUJURXQG�PLQH�ZRUNVKRSV�DQG�IDFLOLWLHV��
�

6XSSRUW�IDFLOLWLHV�LQFOXGH�WKH�IROORZLQJ��

� :DUHKRXVH��
� )XHO�VWRUDJH�WDQNV��
� 2IILFH�IDFLOLWLHV��
� 5HVLGHQWLDO�FDPS�DQG�PHVV�KDOOV��
� ([SORUDWLRQ�JHRORJ\�FDPSV��
� &RUH�SURFHVVLQJ�IDFLOLWLHV��
� $VVD\�ODERUDWRU\��
� &KHPLFDO�ODERUDWRU\��
� 3RZHU�VXEVWDWLRQ�DQG�SRZHU�OLQHV��
� :DWHU�SXPSLQJ�IDFLOLWLHV��SLSHOLQHV��DQG�VWRUDJH�WDQNV��
� $FFHVV�URDGV��
� $LUVWULS��
� ([SORVLYH�VWRUDJH�IDFLOLWLHV��
� 3HUVRQQHO�WUDLQLQJ�IDFLOLWLHV��
� (QYLURQPHQWDO�PRQLWRULQJ�IDFLOLWLHV��
�

7KH�LQIUDVWUXFWXUH�UHTXLUHG�WR�VXSSRUW�VXUIDFH�DQG�XQGHUJURXQG�PLQLQJ�DFWLYLWLHV�LV�VXIILFLHQW�IRU�WKH�
FXUUHQW�/20�SODQ��
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����� 0DUNHW�6WXGLHV�DQG�&RQWUDFWV�

$�UHILQHU\�JROG�SD\DEOH�UDWH�RI������LV�XVHG�EDVHG�RQ�WKH�FXUUHQW�FRQWUDFW�IRU�/RV�)LORV�GRUp�WUDQVSRUW�
DQG�UHILQLQJ���8QGHU�WKH�FXUUHQW�FRQWUDFW��WKH�UHILQHU�SXUFKDVHV�GRUp�ZLWK�QR�GHGXFWLRQ�IRU�UHILQLQJ�JROG���
$OO�FRVWV�IRU�WUDQVSRUW��LQVXUDQFH��DQG�UHILQLQJ�DUH�LQFXUUHG�E\�WKH�UHILQHU¶V�DFFRXQW��

/RV�)LORV�VHOOV������RI�VLOYHU�EXOOLRQ�SURGXFWLRQ�XQGHU�WKH�6LOYHU�:KHDWRQ�6WUHDPLQJ�&RQWUDFW���7KH�
���\HDU�FRQWUDFW��ZKLFK�H[SLUHV�RQ����2FWREHU�������UHTXLUHV�/RV�)LORV�WR�VHOO�LWV�VLOYHU�EXOOLRQ�SURGXFWLRQ�
WR�6LOYHU�:KHDWRQ�DW�DQ�LQLWLDO�SULFH�RI�86������R]�HVFDODWHG�DQQXDOO\�DW�����RI�WKH�86�LQIODWLRQ�UDWH���7KH�
PRVW�UHFHQW�SULFH�ZDV�86������R]��

7KH�0LQH�KDV�D�FDUERQ�ILQHV�UHILQLQJ�DJUHHPHQW�ZLWK�0HW�0H[�3HxROHV��

����� &DSLWDO�DQG�2SHUDWLQJ�&RVWV�

&DSLWDO�&RVWV�

7DEOH������VKRZV�WKH�FXUUHQW�/20�FDSLWDO�FRVWV���7KH�FRVWV�DUH�EDVHG�RQ�RSHUDWLQJ�H[SHULHQFH�JDLQHG�
IURP�FXUUHQW�RSHUDWLRQV�������EXGJHW�GDWD��DQG�TXRWHV�UHFHLYHG�IURP�PDQXIDFWXUHUV�GXULQJ�������

7DEOH������� /LIH�RI�0LQH�&DSLWDO�&RVW�(VWLPDWH��)LJXUHV�LQ�86��0LOOLRQ��

$UHD� ����� ����� ����� ����� ����� ����� ����� ����� 7RWDO�

'HYHORSPHQW� ����� ���� ���� ���� ²� ²� ²� ²� �����

([SDQVLRQDU\� ²� ²� ²� ²� ²� ²� ²� ²� ����

&RPSOLDQFH� ���� ���� ²� ²� ²� ²� ²� ²� ����

([SORUDWLRQ� ²� ²� ²� ²� ²� ²� ²� ²� ����

6XVWDLQLQJ� ����� ����� ����� ���� ���� ���� ���� ²� �����

,PSURYHPHQW� ���� ���� ²� ²� ²� ²� ²� ²� ����

*UDQG�7RWDO� ����� ����� ����� ���� ���� ���� ���� ²� �����

�

&DSLWDO�FRVW�HVWLPDWHV�LQFOXGH�IXQGLQJ�IRU�LQIUDVWUXFWXUH��PRELOH�HTXLSPHQW�UHSODFHPHQW��DQG�
GHYHORSPHQW�GULOOLQJ�DV�ZHOO�DV�PLVFHOODQHRXV�VXVWDLQLQJ�FDSLWDO�H[SHQGLWXUHV�UHTXLUHG�WR�PDLQWDLQ�
SURGXFWLRQ���7KH�FDSLWDO�FRVWV�VKRZQ�GR�QRW�LQFOXGH�WKH�%HUPHMDO�8QGHUJURXQG�FDSLWDO�FRVW�HVWLPDWHV��

2SHUDWLQJ�&RVWV�

2SHUDWLQJ�FRVWV�ZHUH�GHYHORSHG�E\�WKH�0LQH�EDVHG�RQ������EXGJHW�ILJXUHV�DQG������DFWXDO�FRVWV��
IDFWRUHG�DV�DSSURSULDWH���7KHVH�FRVWV�ZHUH�XVHG�WR�HVWDEOLVK�RUH�FXWRII�JUDGH�YDOXHV�DQG��XOWLPDWHO\��
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0LQHUDO�5HVHUYHV���7DEOH������VKRZV�WKH�/20�RSHUDWLQJ�FRVWV�IRU�WKH�UHVSHFWLYH�GROODUV�SHU�XQLW�RI�
PHDVXUH��

7DEOH������� /LIH�RI�0LQH�2SHUDWLQJ�&RVW�(VWLPDWH�

2SHUDWLRQDO�
([SHQGLWXUH�,QSXWV�

8QLWV�
/20�

$YHUDJH�
����� ����� ����� ����� ����� ����� ����� �����

/RV�)LORV�2SHQ�3LW�
0LQLQJ�

86��W�
PRYHG�

����� ����� ����� ����� ²� ²� ²� ²� ²�

%HUPHMDO�2SHQ�3LW�
0LQLQJ�

86��W�
PLQHG�

����� ²� ����� ����� ����� ����� ����� ����� �����

/RV�)LORV�
8QGHUJURXQG�&XW�
DQG�)LOO�0LQLQJ�

86��W�
PLQHG�

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

&UXVKLQJ�
86��W�
PLOOHG�

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

&UXVKHG�/HDFKLQJ�
2SHQ�3LW�3URFHVV�

86��W�
PLOOHG�

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

&UXVKHG�/HDFKLQJ�
8QGHUJURXQG�
3URFHVV�

86��W�
PLOOHG�

������ ����� ����� ������ ������ ������ ������ ������ ²�

520�/HDFK�3URFHVV�
86��W�
OHDFKHG�

����� ����� ����� ����� ����� ����� ����� ����� ²�

*	$� 86�0� ������ ������ ������ ������ ������ ������ ������ ������ �����

�

����� (FRQRPLF�$QDO\VLV�

7KLV�HFRQRPLF�DQDO\VLV�LV�EDVHG�RQ�FXUUHQW�0LQHUDO�5HVHUYHV�LQ�WKH�RSHQ�SLW�DQG�XQGHUJURXQG�PLQH�SODQ���
7KH�DYHUDJH�UHFRYHULHV�IRU�520��&UXVK��DQG�WKH�KHDS�/HDFK�3DG�5HVHUYH�UHFRYHU\�LQIRUPDWLRQ�DUH�
FRPELQHG�LQ�WKH�JROG�SURGXFWLRQ�SODQ�LQ�7DEOH�������

7DEOH������� /RV�)LORV�7RWDO�*ROG�3URGXFWLRQ�3ODQ�

$UHD� 8QLWV� ����� ����� ����� ����� ����� ����� ����� ����� 7RWDO�

/RV�)LORV�2SHQ�3LW� NR]�$X� ��� ��� ��� ²� ²� ²� ²� ²� ����

%HUPHMDO�2SHQ�3LW� NR]�$X� ²� �� ��� ��� ��� ��� ��� ���� ����

/RV�)LORV�
8QGHUJURXQG�

NR]�$X� ��� ��� ��� ��� ��� ��� ��� ²� ����

,QYHQWRU\� NR]�$X� ���� ��� ��� ��� �� ²� ²� ²� ����

7RWDO� NR]�$X� ���� ���� ���� ���� ���� ���� ��� ���� ������

�

$SSO\LQJ�D�ORQJ�WHUP�JROG�SULFH�RI�86�������R]�RQ�D�IODW�OLQH�EDVLV��WKH�DIWHU�WD[�QHW�SUHVHQW�YDOXH��139��
DW����LV�86�����PLOOLRQ���7KH�/20�DYHUDJH�FDVK�FRVW�SHU�RXQFH�LV�86������DQG�ZLWK�WKH�DGGLWLRQ�RI�
UR\DOWLHV�DQG�VXVWDLQLQJ�FDSLWDO��WKH�VLWH¶V�/20�DYHUDJH�DOO�LQ�VXVWDLQLQJ�FRVW��$,6&��LV�86�����R]���7KH�
/20�SODQ�LQFOXGHV�����NR]�$X�RI�LQIHUUHG�PDWHULDO�WKDW�LV�FXUUHQWO\�WUHDWHG�DV�ZDVWH��
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)LJXUH�����RXWOLQHV�WKH�139�UHODWHG�WR�JROG�SULFH�DQG�FDSLWDO�DQG�RSHUDWLQJ�FRVWV���7DEOH������RXWOLQHV�WKH�
139�VHQVLWLYLWLHV�UHODWHG�WR�FDSLWDO�DQG�RSHUDWLQJ�FRVWV���7DEOH������RXWOLQHV�WKH�139�VHQVLWLYLWLHV�UHODWHG�
WR�WKH�JROG�SULFH�DQG�GLVFRXQW�UDWH��

)LJXUH������ /RV�)LORV�0LQH�6HQVLWLYLW\�&KDUW��5HVHUYHV�2QO\��

�
�

7DEOH������� /RV�)LORV�0LQH�1HW�3UHVHQW�9DOXH�6HQVLWLYLW\�7DEOH�DW����'LVFRXQW�5DWH�IRU�
&DSLWDO�([SHQGLWXUH�DQG�2SHUDWLRQDO�([SHQGLWXUH�

&$3(;�DQG�23(;�6HQVLWLYLW\�DW�
86�������R]�$X�

&$3(;��86�0�� �� 23(;��86�0��

���� ����� ����

���� ���� ����

���� ��� ����

���� ��� ����

���� ���� ����

�

7DEOH������� /RV�)LORV�0LQH�*ROG�3ULFH�DQG�'LVFRXQW�5DWH�6HQVLWLYLW\�7DEOH��)LJXUHV�LQ�
86��0LOOLRQ��

*ROG�3ULFH�
'LVFRXQW�5DWH�

��� ��� ����

86�������R]� ���� ���� ����

86��������R]� ���� ���� ����

86��������R]� ���� ���� ����

86��������R]� ���� ���� ����

86��������R]� ���� ���� ����
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$VVXPSWLRQV�IRU�WKH�HFRQRPLF�DQDO\VLV�LQFOXGH�WKH�IROORZLQJ��

� 0LQH�VFKHGXOH��0LQH�RSHUDWLQJ�FRVW�HVWLPDWHV��SURFHVV�RSHUDWLQJ�FRVW�HVWLPDWHV��*	$�HVWLPDWHV��DQG�
PHWDOOXUJLFDO�SHUIRUPDQFH�FKDUDFWHUL]HG�E\�WHVWZRUN�RQ�FRPSRVLWH��FDSLWDO��DQG�VXVWDLQLQJ�FDSLWDO�
FRVW�HVWLPDWHV�DV�GLVFXVVHG�ZLWK�WKH�/RV�)LORV�SHUVRQQHO��

� %DVH�JROG�SULFH�RI�86�������R]�ZDV�XVHG�ZLWK�VHQVLWLYLWLHV�DSSOLHG�DERYH�DQG�EHORZ�WKLV�DPRXQW��
� 5R\DOWLHV��WD[HV��GLVFRXQW�UDWHV��DQG�RWKHU�PRGHO�LQSXWV�ZHUH�SURYLGHG�E\�/HDJROG��
� &DVK�IORZ�DQDO\VLV�H[FOXGHV�DQ\�HIIHFW�GXH�WR�LQIODWLRQ�DQG�DOO�GROODUV�DUH�H[SUHVVHG�DV�UHDO��
� $OO�FXUUHQF\�DPRXQWV�DUH�SUHVHQWHG�LQ�8QLWHG�6WDWHV�'ROODUV��86���ZLWK�)RUH[�RI����0H[LFDQ�3HVRV�WR�

��86���
�

������� 3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�±�%HUPHMDO�8QGHUJURXQG�

$�3($�LV�SUHVHQWHG�IRU�WKH�%HUPHMDO�8QGHUJURXQG�GHSRVLW���7KH�GHSRVLW�ZRXOG�EH�GHYHORSHG�DQG�PLQHG�
FRQFXUUHQWO\�ZLWK�WKH�0LQH�DQG��WKHUHIRUH��WKH�SURMHFW�HFRQRPLF�DQDO\VLV�XVHV�WKH�DGGLWLRQDO�FDSLWDO�FRVWV�
DQG�RSHUDWLQJ�FRVWV�UHTXLUHG�WR�GHYHORS�DQG�RSHUDWH�WKLV�SURMHFW�LQ�DGGLWLRQ�WR�WKH�FXUUHQW�PLQH���7KH�3($�
LV�SUHOLPLQDU\�LQ�QDWXUH��LW�LQFOXGHV�LQIHUUHG�PLQHUDO�UHVRXUFHV�WKDW�DUH�FRQVLGHUHG�WRR�VSHFXODWLYH�
JHRORJLFDOO\�WR�KDYH�WKH�HFRQRPLF�FRQVLGHUDWLRQV�DSSOLHG�WR�WKHP��ZKLFK�ZRXOG�HQDEOH�WKHP�WR�EH�
FDWHJRUL]HG�DV�0LQHUDO�5HVHUYHV���7KHUH�LV�DOVR�QR�FHUWDLQW\�WKDW�WKH�3($�ZLOO�EH�UHDOL]HG��

7KH�JHRORJ\�DQG�PLQHUDOL]DWLRQ�RI�WKH�%HUPHMDO�8QGHUJURXQG�GHSRVLW�LV�VLPLODU�WR�WKH�RWKHU�GHSRVLWV�RQ�
WKH�0LQH�SURSHUW\���7KH�GHSRVLW�LV�D�JROG�VLOYHU�VNDUQ�GHYHORSHG�DW�WKH�FRQWDFW�RI�WKH�%HUPHMDO�LQWUXVLYH�
ZLWKLQ�WKH�0RUHORV�)RUPDWLRQ�FDUERQDWH�URFNV���7KH�PLQHUDOL]DWLRQ�LV�W\SLFDOO\�R[LGH�PLQHUDOV��KHPDWLWH��
OLPRQLWH��PDJQHWLWH��ZLWK�VPDOO�DPRXQWV�RI�VXOILGHV��S\ULWH��FKDOFRS\ULWH����6HH�)LJXUH�����IRU�WKH�ORFDWLRQ�
DQG�SUHOLPLQDU\�PLQH�GHVLJQ�RI�WKH�%HUPHMDO�8QGHUJURXQG�GHSRVLW��

)LJXUH������ %HUPHMDO�8QGHUJURXQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�&URVV�6HFWLRQ�

�
�
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$OWKRXJK�DQ�RSHQ�SLW�PLQHUDO�UHVRXUFH�RI�����0R]�RI�$X������0W�DW������J�W�$X�XVLQJ�D�86�������R]�SLW�
VKHOO��ZDV�LGHQWLILHG�DW�%HUPHMDO��WKLV�ODUJH�RSHQ�SLW�ZRXOG�KDYH�D�KLJK�VWULS�UDWLR�RI�DSSUR[LPDWHO\�����DQG�
LQYROYH�D�ODUJH�DPRXQW�RI�ORZ�JUDGH�WR�PDUJLQDO�RUH���7KHUHIRUH��WKH�%HUPHMDO�GHSRVLW�ZDV�H[DPLQHG�DV�
DQ�XQGHUJURXQG�RSSRUWXQLW\���7KH�%HUPHMDO�8QGHUJURXQG�GHSRVLW�LV�HQWLUHO\�EHORZ�DQG�VHSDUDWH�IURP�WKH�
FXUUHQW�%HUPHMDO�2SHQ�3LW�0LQHUDO�5HVHUYHV���7KH�SRUWLRQ�RI�WKH�0LQHUDO�5HVRXUFH�WKDW�FRXOG�EH�PLQHG�
IURP�XQGHUJURXQG�LV�SURYLGHG�LQ�7DEOH�������

7DEOH������� %HUPHMDO�8QGHUJURXQG�0LQHUDO�5HVRXUFH��3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW��

&ODVVLILFDWLRQ�
7RQQHV�
�NW��

$X�*UDGH�
�J�W��

$X�&RQWDLQHG�
�NR]��

$J�*UDGH�
�J�W��

$J�&RQWDLQHG�
�NR]��

0HDVXUHG� ��� ����� �� ������ ���

,QGLFDWHG� ������ ����� ������ ������ ������

7RWDO�0HDVXUHG�DQG�,QGLFDWHG� ������ ����� ������ ������ ������

,QIHUUHG� ������ ����� ���� ������ ������
7KH�GLOXWLRQ�\LHOGV�WKH��������0W�DW������J�W���6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ��

�

,QLWLDO�PHWDOOXUJLFDO�WHVWZRUN�RQ�VDPSOHV�IURP�WKH�%HUPHMDO�8QGHUJURXQG�GHSRVLW�VKRZ�WKDW�LW�LV�YHU\�
VLPLODU�WR�WKH�/RV�)LORV�8QGHUJURXQG�RUHV�UHJDUGLQJ�JROG�UHFRYHU\���&ROXPQ�DQG�ERWWOH�WHVWV�ZHUH�
SHUIRUPHG�RQ�WKH�UHVRXUFH�WR�WHVW�LWV�DPHQDELOLW\�IRU�KHDS�OHDFKLQJ��DQG�DJLWDWHG�OHDFK�WHVWV�ZHUH�
SHUIRUPHG�WR�HVWLPDWH�WKH�UHFRYHU\�RI�WKH�RUH�LI�LW�ZDV�PLOOHG���7KH�KHDS�OHDFK�WHVWV�HVWLPDWH�
DSSUR[LPDWHO\�����WR�����UHFRYHU\�DQG�WKH�JURXQG�RUH�KDG�UHFRYHULHV�RI�DSSUR[LPDWHO\�����WR������
ZLWK�D�����P�JULQG�XVLQJ���J�W�$X�WR����J�W�$X�PDWHULDO��

7KH�F\DQLGH�FRQVXPSWLRQ�ZDV�QRUPDO�ZLWK�QR�F\DQLGH�UREELQJ�FRQVWLWXHQWV�LQ�WKH�PDWHULDO�WHVWHG���*ROG�
UHFRYHULHV�DUH�DVVXPHG�WR�EH������ZKLFK�LV�VXSSRUWHG�E\�LQLWLDO�WHVWZRUN�DQG�JROG�UHFRYHULHV�REVHUYHG�LQ�
VLPLODU�PLQHUDOL]DWLRQ�LQ�WKH�/RV�)LORV�8QGHUJURXQG�GHSRVLWV��

([LVWLQJ�VXUIDFH�LQIUDVWUXFWXUH�DQG�SURFHVVLQJ�IDFLOLWLHV�DW�WKH�0LQH�VLWH�DUH�VXIILFLHQW�WR�VXSSRUW�WKH�
DGGLWLRQ�RI�WKH�%HUPHMDO�8QGHUJURXQG�SURMHFW��

������� %HUPHMDO�8QGHUJURXQG�0LQH�3ODQ�

7KH�FRQFHSW�OHYHO�VWXG\�VHOHFWHG�D�UDPS�DV�WKH�PLQH�DFFHVV�PHWKRG���7KH�UHVRXUFH�LV�DQWLFLSDWHG�WR�EH�
PLQHG�E\�D�FRPELQDWLRQ�RI�VXEOHYHO�FDYLQJ�������DQG�PHFKDQL]HG�&XW�DQG�)LOO�������PLQLQJ�PHWKRGV���
0HFKDQL]HG�&XW�DQG�)LOO�PLQLQJ�LV�DOUHDG\�LQ�XVH�DW�WKH�/RV�)LORV�XQGHUJURXQG�PLQH��

7KH�WRQQHV�DQG�JUDGH�ZHUH�HVWLPDWHG�DVVXPLQJ�WKH�DSSOLFDWLRQ�RI�WKH�IROORZLQJ�XQGHUJURXQG�PLQLQJ�
PHWKRGV�RQ�SRUWLRQV�RI�WKH�GHSRVLW��

� 6XEOHYHO�&DYLQJ��������J�W�$X�FXWRII�DW�86�������R]�
� &XW�DQG�)LOO��������J�W�$X�FXWRII�DW�86�������R]�
�

%HUPHMDO�8QGHUJURXQG�LV�UHSRUWHG�DV�D�0LQHUDO�5HVRXUFH�XQWLO�DGGLWLRQDO�LQILOO�GULOOLQJ�DQG�VWXG\�ZRUN�LV�
FRPSOHWHG�DQG�WKH�SURMHFW�LV�DGYDQFHG�WR�D�SUHIHDVLELOLW\�VWXG\�OHYHO���7KH�3($�IRXQG�WKDW�DFFHVV�E\�UDPS�
IURP�VXUIDFH�ZDV�WKH�PRVW�HIILFLHQW�ZD\�WR�DFFHVV�WKH�PLQHUDOL]DWLRQ��
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7KH�XQGHUJURXQG�PLQH�SODQ�LQFOXGHV�DOO�H[LVWLQJ�0LQHUDO�5HVRXUFHV�RI�WKH�%HUPHMDO�8QGHUJURXQG�GHSRVLW�
�7DEOH��������

7DEOH������� %HUPHMDO�8QGHUJURXQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�0LQH�3ODQ�

'HVFULSWLRQ� 8QLWV� ����� ����� ����� ����� ����� ����� ����� ����� 7RWDO�

%HUPHMDO�
8QGHUJURXQG�

NW� ���� ���� ������ ������ ������ ������ ������ ���� �������

J�W�$X� ����� ����� ����� ����� ����� ����� ����� ����� �����

NR]�$X�
�FRQWDLQHG��

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

�

������� %HUPHMDO�8QGHUJURXQG�&DSLWDO�DQG�2SHUDWLQJ�&RVWV�

&DSLWDO�FRVWV�DUH�EDVHG�RQ�SURMHFW�GHYHORSPHQW�IRU�WKH�%HUPHMDO�8QGHUJURXQG�GHSRVLW�DQG�DOO�DVVRFLDWHG�
LQIUDVWUXFWXUH���7KH�RSHUDWLQJ�FRVWV�UHTXLUHG�IRU�WKLV�SURMHFW�DUH�LQ�DGGLWLRQ�WR�WKRVH�IRU�WKH�FXUUHQW�0LQH���
7KH�FDSLWDO�DQG�RSHUDWLQJ�FRVWV�DVVXPHG�IRU�WKH�%HUPHMDO�8QGHUJURXQG�3($�DUH�EDVHG�RQ�FRVW�HVWLPDWHV�
E\�6WDQWHF�IRU�XQGHUJURXQG�GHYHORSPHQW�DQG�PLQLQJ�DV�ZHOO�DV�KLVWRULFDO�DQG�EXGJHW�FRVWV�IRU�SURFHVVLQJ�
DQG�*	$�E\�/RV�)LORV��7DEOH������DQG�7DEOH��������

7DEOH������� %HUPHMDO�8QGHUJURXQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�&DSLWDO�&RVW�6FKHGXOH�
�)LJXUHV�LQ�86��0LOOLRQ��

&$3(;�
6XPPDU\�

����� ����� ����� ����� ����� ����� ����� ����� ����� ����� 7RWDO�

'HYHORSPHQW�
&RVW�

���� ���� ����� ���� ���� ���� ���� ���� ���� ²� �����

(TXLSPHQW�
3XUFKDVHV�

���� ����� ����� ����� ����� ���� ���� ���� ���� ²� �����

,QIUDVWUXFWXUH�
DQG�6HUYLFHV�

���� ����� ���� ���� ���� ���� ���� ���� ���� ²� �����

,QGLUHFW� ���� ���� ���� ���� ���� ���� ���� ���� ���� ²� ����

6XVWDLQLQJ� ���� ���� ���� ���� ���� ���� ���� ���� ���� ²� ����

([SORUDWLRQ� ���� ���� ���� ���� ���� ���� ���� ���� ���� ²� ����

5HFODPDWLRQ� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

&RQWLQJHQF\�
RI�����

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

7RWDO�&RVW� ���� ����� ����� ����� ����� ���� ���� ���� ���� ���� ������

�

7DEOH������� %HUPHMDO�8QGHUJURXQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�2SHUDWLQJ�&RVW�
6FKHGXOH�

23(;� 8QLWV� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

&XW�DQG�)LOO� 86��W� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

6XEOHYHO�
&DYLQJ�

86��W� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

3URFHVV� 86��W� ²� ²� ����� ����� ����� ����� ����� ����� ����� �����

*	$� 86�0�\U� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

5HFODPDWLRQ�
&RVWV�

86��W� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����
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������� %HUPHMDO�8QGHUJURXQG�3UHOLPLQDU\�(FRQRPLF�$QDO\VLV�

7DEOH������SUHVHQWV�D�VXPPDU\�RI�WKH�PLQH�SURGXFWLRQ�IRU�WKH�0LQHUDO�5HVRXUFHV��

7DEOH������� %HUPHMDO�8QGHUJURXQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�*ROG�3URGXFWLRQ�3ODQ�
�5HFRYHUHG�2XQFHV��

'HVFULSWLRQ� 8QLWV� ����� ����� ����� ����� ����� ����� ����� ����� 7RWDO�

%HUPHMDO�
8QGHUJURXQG�

NR]�$X� ���� ���� ���� ���� ���� ���� ���� ��� ������

�

$W�86�������R]��WKH�DIWHU�WD[�139��DW�D����GLVFRXQW�UDWH��LV�86����0��DQG�WKH�DIWHU�WD[�LQWHUQDO�UDWH�RI�
UHWXUQ��,55��LV��������7KH�/20�DYHUDJH�FDVK�FRVW�SHU�RXQFH�LV�86������QHW�RI�VLOYHU�FUHGLWV��DQG�ZLWK�
WKH�DGGLWLRQ�RI�UR\DOWLHV�DQG�VXVWDLQLQJ�FDSLWDO��WKH�/20�DYHUDJH�$,6&�R]�LV�86������

)LJXUH�����RXWOLQHV�WKH�139�UHODWHG�WR�JROG�SULFH�DQG�FDSLWDO�DQG�RSHUDWLQJ�FRVWV���7DEOH������RXWOLQHV�WKH�
139�VHQVLWLYLWLHV�UHODWHG�WR�FDSLWDO�DQG�RSHUDWLQJ�FRVWV���7DEOH������RXWOLQHV�WKH�139�VHQVLWLYLWLHV�UHODWHG�
WR�WKH�JROG�SULFH�DQG�GLVFRXQW�UDWH���7DEOH������RXWOLQHV�WKH�,55�VHQVLWLYLWLHV�UHODWHG�WR�JROG�SULFH��

)LJXUH������ %HUPHMDO�8QGHUJURXQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�6HQVLWLYLW\�&KDUW�

�
�
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�
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7DEOH������� %HUPHMDO�8QGHUJURXQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�1HW�3UHVHQW�9DOXH�
6HQVLWLYLW\�7DEOH�DW����'LVFRXQW�5DWH�IRU�&DSLWDO�([SHQGLWXUH�DQG�2SHUDWLRQDO�
([SHQGLWXUH�

&$3(;�DQG�23(;�6HQVLWLYLW\�DW�
86�������R]�$X�

&$3(;��86�0�� �� 23(;��86�0��

���� ����� ����

���� ���� ����

���� ��� ����

���� ��� ����

���� ���� ����

�

7DEOH������� %HUPHMDO�8QGHUJURXQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�*ROG�3ULFH�DQG�
'LVFRXQW�5DWH�6HQVLWLYLW\�7DEOH��)LJXUHV�LQ�86��0LOOLRQ��

*ROG�3ULFH�
'LVFRXQW�5DWH�

��� ��� ����

86�������R]� ���� ���� ����

86�������R]� ���� ���� ����

86�������R]� ���� ���� ����

86�������R]� ���� ���� ����

86�������R]� ���� ���� ����

�

7DEOH������� %HUPHMDO�8QGHUJURXQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�,QWHUQDO�5DWH�RI�
5HWXUQ�6HQVLWLYLW\�7DEOH�

*ROG�3ULFH�6HQVLWLYLW\�

*ROG�3ULFH� $IWHU�7D[�,55�

86�������R]� ����

86�������R]� �����

86�������R]� �����

86�������R]� �����

86�������R]� �����

�

$VVXPSWLRQV�IRU�WKH�3($�HFRQRPLF�DQDO\VLV�LQFOXGH�WKH�IROORZLQJ��

� 0LQH�VFKHGXOH��PLQH�RSHUDWLQJ�FRVW�HVWLPDWHV��SURFHVV�RSHUDWLQJ�FRVW�HVWLPDWHV��*	$�HVWLPDWHV�DUH�
EDVHG�RQ�UHFHQW�FRVWV�DW�WKH�/RV�)LORV�VLWH�DQG�DQWLFLSDWHG�FRVWV�EDVHG�RQ�WKH�PLQLQJ�PHWKRGV�
VHOHFWHG��

� 0HWDOOXUJLFDO�SHUIRUPDQFH�LV�EDVHG�RQ�LQLWLDO�WHVWZRUN�RQ�FRPSRVLWH�VDPSOHV�DQG�DOVR�FRPSDUHG�WR�
VLPLODU�PLQHUDOL]DWLRQ�LQ�WKH�/RV�)LORV�8QGHUJURXQG�GHSRVLWV��

� &DSLWDO�FRVW�DQG�VXVWDLQLQJ�FDSLWDO�FRVW�HVWLPDWHV�ZHUH�SUHSDUHG�E\�6WDQWHF��
� %DVH�JROG�SULFH�RI�86�������R]�ZDV�XVHG�ZLWK�VHQVLWLYLWLHV�DSSOLHG�DERYH�DQG�EHORZ�WKLV�DPRXQW��
� 5R\DOWLHV��WD[HV��GLVFRXQW�UDWHV��DQG�RWKHU�PRGHO�LQSXWV�ZHUH�SURYLGHG�E\�/HDJROG��
� &DVK�IORZ�DQDO\VLV�H[FOXGHV�DQ\�HIIHFW�GXH�WR�LQIODWLRQ�DQG�DOO�GROODUV�DUH�H[SUHVVHG�DV�UHDO��
� $OO�FXUUHQF\�DPRXQWV�DUH�SUHVHQWHG�LQ�86��ZLWK�DQ�H[FKDQJH�UDWH�RI����0H[LFDQ�3HVRV�WR���86���
� %HUPHMDO�8QGHUJURXQG�ZRXOG�EHJLQ�XQGHUJURXQG�GHYHORSPHQW�LQ�������ZLWK�SURGXFWLRQ�FRPPHQFLQJ�

LQ�������
�
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�
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������� 6XPPDU\�

7DEOH������SUHVHQWV�D�VXPPDU\�RI�WKH�SURGXFWLRQ�LQIRUPDWLRQ�RQ�ZKLFK�WKH�FDVK�IORZ�PRGHO�LV�EDVHG�DQG�
WKH�NH\�SURMHFW�HFRQRPLF�PHDVXUHV���7KH�H[SDQVLRQ�FDSLWDO�FRVW�LQ�WKH�3($�FDVH�DVVXPHV�WKH�H[HFXWLRQ�
RI�WKH�%HUPHMDO�8QGHUJURXQG�DV�DQ�H[SDQVLRQ�SURMHFW��

7KH�3($�LV�FRQFXUUHQW�WR�WKH�H[LVWLQJ�/RV�)LORV�0LQH�DQG�GRHV�QRW�LQFOXGH�SURGXFWLRQ�RU�HFRQRPLF�
LQIRUPDWLRQ�ZLWKLQ�LW��

7DEOH������� )LQDQFLDO�6XPPDU\�

(FRQRPLF�6XPPDU\� 8QLWV�
/RV�)LORV�0LQH�
5HVHUYHV�2QO\�

%HUPHMDO�8QGHUJURXQG�
3($�&DVH�

/20�7RQQDJH�2UH�3URFHVVHG� NW� ������� �������

/20�6WULS�5DWLR� Z�R� ���� 1�$�

/20�)HHG�*UDGH�3URFHVVHG� J�W�$X� ����� �����

/20�$X�5HFRYHU\�±�2YHUDOO� �� ��� ���

/20�$X�3URGXFWLRQ� NR]� ������ ������

3URGXFWLRQ�3HULRG� \U� �� ��

8SIURQW�([SDQVLRQ�&DSLWDO�� 86�0� 1�$� ���

$X�$YHUDJH�$QQXDO�3URGXFWLRQ� NR]� ���� ����

$,6&�SHU�R]� 86��R]� ���� ����

$X�SULFH� 86��R]� ������ ������ ������

139�±����'LVFRXQW�5DWH��SRVW�WD[�� 86�0� ���� ���� ����

139�±����'LVFRXQW�5DWH��SRVW�WD[�� 86�0� ���� ���� ����

139�±�����'LVFRXQW�5DWH��SRVW�WD[�� 86�0� ���� ���� ����

,55��SRVW�WD[�� �� 1�$� ��� ����

�

����� 'HYHORSPHQW�DQG�3URGXFWLRQ�

7KH�0LQH�/20�SURGXFWLRQ�SODQ�IRU�ERWK�RSHQ�SLW�VRXUFHV�LV�SUHVHQWHG�LQ�7DEOH��������7KLV�PLQH�SODQ�LV�
EDVHG�RQ�WKH�\HDU�HQG������3URYHQ�DQG�3UREDEOH�0LQHUDO�5HVHUYHV���3URGXFWLRQ�IURP�RSHQ�SLW�VRXUFHV�LV�
SODQQHG�WR�FRQWLQXH�WR�������

7DEOH������� 2SHQ�3LW�/LIH�RI�0LQH�3URGXFWLRQ�3ODQ�

'HVFULSWLRQ� ����� ����� ����� ����� ����� ����� ����� ����� 7RWDO�

:DVWH��NW�� ������� ������� ������� ������� ������� ������� ������� ������� ��������

2UH�&UXVK�/HDFK��NW�� ������ ������ ������ ������ ������ ������ ������ ������ �������

$X��J�W�� ����� ����� ����� ����� ����� ����� ����� ����� �����

&RQWDLQHG�$X��NR]�� ��� ��� ���� ��� ��� ��� ���� ���� ����

2UH�520��NW�� ���� ���� ���� ���� ���� ���� ���� ²� ������

$X��J�W�� ����� ����� ����� ����� ����� ����� ����� ²� �����

&RQWDLQHG�$X��NR]�� �� �� �� �� �� �� �� ²� ���

2UH�6/*��NW�� ������ ������ ������ ������ ������ ������ ���� ²� �������

$X��J�W�� ����� ����� ����� ����� ����� ����� ����� ²� �����

&RQWDLQHG�$X��NR]�� ��� ��� ��� ��� ��� ��� �� ²� ����

*UDQG�7RWDO�&RQWDLQHG�
$X��NR]��

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

�
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�
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&XW�DQG�)LOO�PLQLQJ�PHWKRGV�DUH�XVHG�LQ�WKH�FXUUHQW�1RUWH�DQG�6XU�/RV�)LORV�8QGHUJURXQG�RSHUDWLRQV���
7KH�SODQQHG�/20�SURGXFWLRQ�VFKHGXOH�LV�SUHVHQWHG�LQ�7DEOH��������3URGXFWLRQ�DW�WKH�1RUWH�DQG�6XU�
RSHUDWLRQV�LV�IRUHFDVW�DW�D�QRPLQDO�����NW�SHU�\HDU�WR��������7KLV�PLQH�SODQ�LV�EDVHG�RQ�WKH�\HDU�HQG�
�����3URYHQ�DQG�3UREDEOH�0LQHUDO�5HVHUYHV��ZKLFK�GR�QRW�LQFOXGH�%HUPHMDO�8QGHUJURXQG�5HVRXUFHV��

7DEOH������� /RV�)LORV�8QGHUJURXQG�/LIH�RI�0LQH�3URGXFWLRQ�3ODQ�

1DPH� ����� ����� ����� ����� ����� ����� ����� 7RWDO�

2UH�WRQQHV��NW�� ���� ���� ���� ���� ���� ���� ��� ������

$X��J�W�� ����� ����� ����� ����� ����� ����� ����� �����

&RQWDLQHG�$X��NR]�� ��� ���� ��� ���� ��� ��� ��� ����

'HYHORSPHQW��P�� ������ ������ ������ ������ ������ ������ ���� �������

�

����� ([SORUDWLRQ�3RWHQWLDO�

([SORUDWLRQ�SRWHQWLDO�LQ�WKH�QHDU�WHUP�LQFOXGHV�H[WHQVLRQV�WR�PLQHUDOL]DWLRQ�FXUUHQWO\�PLQHG�LQ�WKH�/RV�
)LORV�2SHQ�3LW�DQG�%HUPHMDO�2SHQ�3LW���$GGLWLRQDO�H[SORUDWLRQ�SRWHQWLDO�UHPDLQV�DURXQG�WKH�/RV�)LORV�
LQWUXVLYH�ERG\�DQG�LQ�WKH�%HUPHMDO�*XDGDOXSH�FRUULGRU��SDUWLFXODUO\�LQ�WKH�YLFLQLW\�RI�WKH�VRXWKHUQ�
H[WHQVLRQ�RI�WKH�%HUPHMDO�LQWUXVLRQ���7KH�%HUPHMDO�8QGHUJURXQG�GHSRVLW�UHPDLQV�RSHQ�RQ�VWULNH�DQG�WR�
GHSWK�DQG�ZLOO�EH�WKH�IRFXV�RI�GULOOLQJ�LQ�������

7KH�;RFKLSDOD�DUHD�WR�WKH�VRXWK�RI�WKH�0LQH�SURSHUW\�DOVR�UHWDLQV�H[SORUDWLRQ�LQWHUHVW��

����� &RQFOXVLRQV�

7KH�0LQH�LV�D�ODUJH�RSHQ�SLW�DQG�XQGHUJURXQG�PLQLQJ�RSHUDWLRQ�SURGXFLQJ�RYHU�����NR]�$X�SHU�\HDU�DW�
FRVWV�XQGHU�86�����R]�$,6&���7KH�/20�EDVHG�RQ�FXUUHQW�0LQHUDO�5HVHUYHV�LV���\HDUV���$GGLWLRQDO�
H[SORUDWLRQ�LQ�WKH�LPPHGLDWH�0LQH�DUHD�DQG�RQ�WKH�0LQH�SURSHUW\�SURYLGHV�RSSRUWXQLWLHV�IRU�H[WHQGLQJ�WKH�
PLQH�OLIH��

7KH�%HUPHMDO�8QGHUJURXQG�PLQHUDO�UHVRXUFH�LV�D�SURMHFW�WKDW�ZDUUDQWV�DGGLWLRQDO�LQYHVWLJDWLRQ���7KH�3($�
UHVXOWV�VKRZ�RSSRUWXQLW\�WR�DGG�DGGLWLRQDO�SURGXFWLRQ�DQG�H[WHQG�WKH�0LQH�OLIH�ZLWK�D�ORQJ�WHUP�RUH�VRXUFH�
DQG�UHSODFH�GHFOLQLQJ�SURGXFWLRQ�ZKLOH�ORZHULQJ�$,6&���7KH�3($�VKRZV�D�SURMHFW�ZLWK�RYHU�
����NR]�\HDU�$X�DQG�D�/20�RI���\HDUV���7KLV�GHSRVLW�FDQ�SURYLGH�D�VWHDG\�VRXUFH�RI�KLJK�JUDGH��
KLJK�PDUJLQ�RUH�IHHG�ZKLOH�XVLQJ�WKH�H[LVWLQJ�PLQH�LQIUDVWUXFWXUH���7KH�%HUPHMDO�8QGHUJURXQG�
GHYHORSPHQW�ZRXOG�DOVR�SURYLGH�H[SORUDWLRQ�RSSRUWXQLWLHV�LQ�DGMDFHQW�DUHDV�DQG�PDLQWDLQ�ZRUN�IRUFH�
FRQWLQXLW\��

)DFWRUV�WKDW�PD\�DIIHFW�WKH�JHRORJLFDO�PRGHOV��WKH�FRQFHSWXDO�SLW�VKHOOV��RU�WKH�XQGHUJURXQG�PLQLQJ�
DVVXPSWLRQV��DQG��WKHUHIRUH��WKH�0LQHUDO�5HVRXUFH�DQG�0LQHUDO�5HVHUYH�HVWLPDWHV�LQFOXGH�WKH�IROORZLQJ��

� 0HWDO�SULFHV��
� &KDQJHV�LQ�LQWHUSUHWDWLRQV�RI�OLWKRORJLFDO�RU�JHRPHWDOOXUJLFDO�GRPDLQV��
� 0LQLQJ�DQG�PHWDOOXUJLFDO�UHFRYHU\�DVVXPSWLRQV��
� %ORFN�PRGHO�GHQVLW\�DVVLJQPHQWV��
� &KDQJHV�WR�WKH�VHDUFK�RULHQWDWLRQV�DQG�VHDUFK�HOOLSVH�UDQJHV��
� 5HYLHZ�RI�WKH�FODVVLILFDWLRQ�FULWHULD�XVHG�IRU�0HDVXUHG�DQG�,QGLFDWHG�5HVRXUFHV�DW�WKH�0LQH��
� 3LW�VORSH�DQJOHV�DQG�JHRWHFKQLFDO�DVVXPSWLRQV�VXSSRUWLQJ�XQGHUJURXQG�VWRSH�GHVLJQV��
� *HRWHFKQLFDO�FKDUDFWHULVWLFV�RI�WKH�URFN�PDVV�DQG�WKH�YDOLGLW\�RI�WKH�XQGHUJURXQG�GLOXWLRQ�

DVVXPSWLRQV��
� &KDQJHV�WR�WKH�DVVXPSWLRQV�XVHG�WR�JHQHUDWH�WKH�JROG�FXWRII�JUDGHV�IRU�UHVRXUFH�GHFODUDWLRQ��
� &DSLWDO�DQG�RSHUDWLQJ�FRVW�HVWLPDWHV��
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�

7KH�4XDOLILHG�3HUVRQV�DUH�QRW�DZDUH�RI�DQ\�VLJQLILFDQW�ULVN�RU�XQFHUWDLQW\��H[FHSW�DV�DOUHDG\�VWDWHG��WKDW�
PD\�PDWHULDOO\�DIIHFW�WKH�UHOLDELOLW\�RU�FRQILGHQFH�LQ�WKH�0LQHUDO�5HVRXUFH�DQG�0LQHUDO�5HVHUYH�HVWLPDWHV�
RU�SURMHFW�HFRQRPLF�RXWFRPHV�EDVHG�RQ�WKH�LQIRUPDWLRQ�SURYLGHG�E\�WKH�0LQH�DQG�WKH�REVHUYDWLRQV�PDGH�
DW�VLWH��

7KH�UHVXOWV�RI�WKH�HFRQRPLF�DQDO\VHV�UHSUHVHQW�IRUZDUG�ORRNLQJ�LQIRUPDWLRQ�WKDW�LV�VXEMHFW�WR�D�QXPEHU�RI�
NQRZQ�DQG�XQNQRZQ�ULVNV��XQFHUWDLQWLHV��DQG�RWKHU�IDFWRUV�WKDW�PD\�FDXVH�DFWXDO�UHVXOWV�WR�GLIIHU�
PDWHULDOO\�IURP�WKRVH�SUHVHQWHG�KHUH���&HUWDLQ�LPSRUWDQW�IDFWRUV�WKDW�FRXOG�FDXVH�DFWXDO�UHVXOWV��
SHUIRUPDQFHV��RU�DFKLHYHPHQWV�WR�GLIIHU�PDWHULDOO\�IURP�WKRVH�VWDWHG�LQFOXGH�WKH�IROORZLQJ��

� *ROG�SULFH�YRODWLOLW\��
� 'LVFUHSDQFLHV�EHWZHHQ�DFWXDO�DQG�HVWLPDWHG�SURGXFWLRQ��
� (VWLPDWHV�RI�0LQHUDO�5HVHUYHV�DQG�0LQHUDO�5HVRXUFHV��
� 0HWDOOXUJLFDO�UHFRYHULHV��
� 0LQLQJ�RSHUDWLRQDO�DQG�GHYHORSPHQW�ULVNV��
� /LWLJDWLRQ�ULVNV��
� 5HJXODWRU\�UHVWULFWLRQV��LQFOXGLQJ�HQYLURQPHQWDO�UHJXODWRU\�UHVWULFWLRQV�DQG�OLDELOLW\��
� $FWLYLWLHV�E\�JRYHUQPHQWDO�DXWKRULWLHV��LQFOXGLQJ�FKDQJHV�LQ�WD[DWLRQ��
� &XUUHQF\�IOXFWXDWLRQV��
� 'HIHFWLYH�WLWOH�WR�PLQHUDO�FODLPV�RU�SURSHUW\��
� 2SHUDWLQJ�FRVWV�WKDW�YDU\�IURP�SODQQHG�UHGXFWLRQ�LQ�FRVWV�LQ�WKH�FXUUHQW�PLQH�SODQ��
�

�
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���� ,1752'8&7,21�

���� 7HUPV�RI�5HIHUHQFH�

/HDJROG�0LQLQJ�&RUSRUDWLRQ��/HDJROG��UHTXHVWHG�6WDQWHF�&RQVXOWLQJ�,QWHUQDWLRQDO�//&��6WDQWHF��SUHSDUH�
DQ�$PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW��WKH�5HSRUW��IRU�/RV�
)LORV�*ROG�2SHUDWLRQ��WKH�0LQH���ORFDWHG�LQ�WKH�/RV�)LORV�GLVWULFW�RI�*XHUUHUR�6WDWH��0H[LFR��)LJXUH��������
7KH�5HSRUW�SUHVHQWV�D�GHVFULSWLRQ�RI�0LQH�RSHUDWLRQV��LQFOXGLQJ�0LQHUDO�5HVRXUFHV��0LQHUDO�5HVHUYHV��
DQG�D�ILQDQFLDO�HYDOXDWLRQ�RI�WKH�FXUUHQW�PLQH���7KH�5HSRUW�DOVR�SUHVHQWV�D�SUHOLPLQDU\�HFRQRPLF�
DVVHVVPHQW��3($��IRU�WKH�0LQHUDO�5HVRXUFHV�RI�WKH�%HUPHMDO�8QGHUJURXQG�GHSRVLW���7KH�%HUPHMDO�
8QGHUJURXQG�GHSRVLW�ZRXOG�EH�PLQHG�FRQFXUUHQWO\�ZLWK�WKH�H[LVWLQJ�RSHQ�SLWV�DQG�XQGHUJURXQG�PLQHV��

)LJXUH������ /RV�)LORV�0LQH�/RFDWLRQ�

�
�

7KH�RSHUDWLRQV�FRQVLVW�RI�WZR�RSHUDWLQJ�RSHQ�SLW�PLQHV��/RV�)LORV�2SHQ�3LW�DQG�WKH�%HUPHMDO�2SHQ�3LW��
DQG�WZR�RSHUDWLQJ�XQGHUJURXQG�PLQHV��1RUWH�DQG�6XU���ZKLFK�VKDUH�FRPPRQ�SURFHVV�DQG�DQFLOODU\�
IDFLOLWLHV���7KH�RSHUDWLRQV�DUH�ZKROO\�RZQHG�E\�'HVDUUROORV�0LQHURV�6DQ�/XLV�6�$��GH�&�9���'06/���D�
0H[LFDQ�FRPSDQ\�LQGLUHFWO\�ZKROO\�RZQHG�E\�*ROGFRUS���/HDJROG�LV�FXUUHQWO\�LQ�WKH�SURFHVV�RI�DFTXLULQJ�
'06/�IURP�*ROGFRUS��

$OO�PHDVXUHPHQW�XQLWV�XVHG�LQ�WKLV�5HSRUW�DUH�PHWULF�DQG�WKH�FXUUHQF\�LV�H[SUHVVHG�LQ�86�GROODUV��XQOHVV�
VWDWHG�RWKHUZLVH��

7KH�H[FKDQJH�UDWH�DV�RI�WKH�5HSRUW¶V�(IIHFWLYH�'DWH�ZDV�DSSUR[LPDWHO\�86����HTXDO�WR����0H[LFDQ�
SHVRV��
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�
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���� 4XDOLILHG�3HUVRQV�

7KH�IROORZLQJ�VHUYH�DV�WKH�4XDOLILHG�3HUVRQV�IRU�WKLV�7HFKQLFDO�5HSRUW�DV�GHILQHG�LQ�1,���������6WDQGDUGV�
RI�'LVFORVXUH�IRU�0LQHUDO�3URMHFWV��GDWHG����0D\��������DQG�LQ�FRPSOLDQFH�ZLWK�&RPSDQLRQ�3ROLF\�
������&3�DQG�)RUP�������)���

� :LOOLDP�$��*ORYHU��3�(QJ���6HQLRU�0LQLQJ�&RQVXOWDQW�WR�6WDQWHF�
� $OODQ�/��6FKDSSHUW��&3*��6WDQWHF�(PSOR\HH�
� 'DZQ�+��*DUFLD��3*��&3*��,QGHSHQGHQW�&RQVXOWDQW�WR�6WDQWHF�
� $OIUHG�6��+D\GHQ��3�(QJ���(+$�(QJLQHHULQJ��,QGHSHQGHQW�&RQVXOWDQW�WR�6WDQWHF�
�

4XDOLILHG�3HUVRQ�UHVSRQVLELOLWLHV�E\�VHFWLRQ�DUH�SURYLGHG�LQ�7DEOH������

7DEOH������ 6XPPDU\�RI�4XDOLILHG�3HUVRQV�

6HFWLRQ� 5HSRUW�6HFWLRQ�
4XDOLILHG�3HUVRQ�
5HVSRQVLEOH�

2YHUDOO�
$PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�
(FRQRPLF�$VVHVVPHQW�

:LOOLDP�$��*ORYHU��3�(QJ��

�� 6XPPDU\� 6LJQ�RII�E\�VHFWLRQ�

�� ,QWURGXFWLRQ� :LOOLDP�$��*ORYHU��3�(QJ��

�� 5HOLDQFH�2Q�2WKHU�([SHUWV� :LOOLDP�$��*ORYHU��3�(QJ��

�� 3URSHUW\�'HVFULSWLRQ�DQG�/RFDWLRQ� :LOOLDP�$��*ORYHU��3�(QJ��

��
$FFHVVLELOLW\��&OLPDWH��/RFDO�5HVRXUFHV��,QIUDVWUXFWXUH��DQG�
3K\VLRJUDSK\�

:LOOLDP�$��*ORYHU��3�(QJ��

�� +LVWRU\� :LOOLDP�$��*ORYHU��3�(QJ��

�� *HRORJLFDO�6HWWLQJ�DQG�0LQHUDOL]DWLRQ� $OODQ�/��6FKDSSHUW��&3*�

�� 'HSRVLW�7\SHV� $OODQ�/��6FKDSSHUW��&3*�

�� ([SORUDWLRQ� $OODQ�/��6FKDSSHUW��&3*�

��� 'ULOOLQJ� $OODQ�/��6FKDSSHUW��&3*�

��� 6DPSOH�3UHSDUDWLRQ��$QDO\VHV��DQG�6HFXULW\� $OODQ�/��6FKDSSHUW��&3*�

��� 'DWD�9HULILFDWLRQ� $OODQ�/��6FKDSSHUW��&3*�

��� 0LQHUDO�3URFHVVLQJ�DQG�0HWDOOXUJLFDO�7HVWLQJ� $OIUHG�6��+D\GHQ��3�(QJ��

��� 0LQHUDO�5HVRXUFH�(VWLPDWHV� $OODQ�/��6FKDSSHUW��&3*�

��� 0LQHUDO�5HVHUYH�(VWLPDWHV� :LOOLDP�$��*ORYHU��3�(QJ��

��� 0LQLQJ�0HWKRGV� :LOOLDP�$��*ORYHU��3�(QJ��

��� 5HFRYHU\�0HWKRGV� $OIUHG�6��+D\GHQ��3�(QJ��

��� 3URMHFW�,QIUDVWUXFWXUH� :LOOLDP�$��*ORYHU��3�(QJ��

��� 0DUNHW�6WXGLHV�DQG�&RQWUDFWV� :LOOLDP�$��*ORYHU��3�(QJ��

���
(QYLURQPHQWDO�6WXGLHV��3HUPLWWLQJ��DQG�6RFLDO�RU�&RPPXQLW\�
,PSDFW�

'DZQ�+��*DUFLD��3*��&3*�

��� &DSLWDO�DQG�2SHUDWLQJ�&RVWV� :LOOLDP�$��*ORYHU��3�(QJ��

��� (FRQRPLF�$QDO\VLV� :LOOLDP�$��*ORYHU��3�(QJ��

��� $GMDFHQW�3URSHUWLHV� :LOOLDP�$��*ORYHU��3�(QJ��

��� 2WKHU�5HOHYDQW�'DWD�DQG�,QIRUPDWLRQ� :LOOLDP�$��*ORYHU��3�(QJ��

��� ,QWHUSUHWDWLRQ�DQG�&RQFOXVLRQV� :LOOLDP�$��*ORYHU��3�(QJ��

��� 5HFRPPHQGDWLRQV� :LOOLDP�$��*ORYHU��3�(QJ��

��� 5HIHUHQFHV� :LOOLDP�$��*ORYHU��3�(QJ��

�
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�
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���� 6LWH�9LVLWV�DQG�6FRSH�RI�3HUVRQDO�,QVSHFWLRQ�

:LOOLDP�$��*ORYHU�YLVLWHG�WKH�/RV�)LORV�PLQH�IURP����'HFHPEHU������WR����'HFHPEHU��������'XULQJ�WKLV�
YLVLW��PRVW�WKH�VXUIDFH�IDFLOLWLHV��LQFOXGLQJ�WKH�RSHQ�SLWV��ZDVWH�URFN�IDFLOLWLHV��DQG�KHDS�OHDFK�SDG��ZHUH�
H[DPLQHG���$GGLWLRQDOO\��0U��*ORYHU�FRPSOHWHG�XQGHUJURXQG�WRXUV�LQ�WZR�DFWLYH�PLQLQJ�DUHDV�LQ�WKH�
XQGHUJURXQG�PLQHV��

$OODQ�/��6FKDSSHUW�YLVLWHG�WKH�/RV�)LORV�PLQH�IURP����'HFHPEHU������WR����'HFHPEHU��������'XULQJ�WKLV�
YLVLW��0U��6FKDSSHUW�YLVLWHG�WKH�RSHQ�SLW�DQG�XQGHUJURXQG�PLQHV���0U��6FKDSSHUW�DOVR�VSHQW�VHYHUDO�GD\V�
DW�WKH�JHRORJ\�FRUH�VKHG�UHYLHZLQJ�FRUH��ORJJLQJ�UHFRUGV��VDPSOH�SUHSDUDWLRQ��DQG�GULOOLQJ�UHFRUGV���
0U��6FKDSSHUW�DOVR�YLVLWHG�VHYHUDO�GULOO�VLWHV�WR�FRQILUP�DFFXUDWH�ORFDWLRQ�RI�VHOHFWHG�GULOO�KROHV��

'DZQ�+��*DUFLD�YLVLWHG�WKH�/RV�)LORV�PLQH�IURP����'HFHPEHU������WR����'HFHPEHU�������DQG�LQVSHFWHG�
WKH�DUHD�RI�WKH�IDFLOLWLHV�ZKHUH�HQYLURQPHQWDO�FRQWUROV�DUH�LQ�SODFH��VXFK�DV�WKH�ZDVWH�ZDWHU�WUHDWPHQW�
IDFLOLW\��WKH�SURFHVV�SRQGV�DQG�PHWHRURORJLFDO�VWDWLRQ�DW�WKH�$GVRUSWLRQ�'HVRUSWLRQ�5HFRYHU\��$'5��
SODQW��WKH�GLVFKDUJH�RI�WKH�VXE�GUDLQDJH�V\VWHP�LQWR�&DxDGD�����DQG�UHFODPDWLRQ�SORWV�DW�WKH�/RV�)LORV�
(DVW�:DVWH�5RFN�'XPS���0V��*DUFLD�DOVR�YLVLWHG�WKH�ZDWHU�VXSSO\�IDFLOLW\�DW�WKH�5LR�%DOVDV�%DVLQ�
3XPSLQJ�6WDWLRQV���DQG�����0V��*DUFLD�UHYLHZHG�WKH�FORVXUH�SODQ�DQG�FRVW�HVWLPDWH��

$OIUHG�6��+D\GHQ¶V�DVVRFLDWH�*UDQW�)HDVE\�YLVLWHG�WKH�/RV�)LORV�SURFHVVLQJ�IDFLOLWLHV�IURP�
���'HFHPEHU������WR����'HFHPEHU�������WR�LQVSHFW�WKH�FUXVKLQJ�SODQW��RUH�GLVWULEXWLRQ�V\VWHP��KHDS�
OHDFK�SDGV��VROXWLRQ�UHVHUYRLUV��$'5�SURFHVVLQJ�SODQW��DQG�DVVD\�ODERUDWRU\��

���� (IIHFWLYH�'DWHV�

7KH�(IIHFWLYH�'DWH�IRU�WKH�0LQHUDO�5HVRXUFHV��0LQHUDO�5HVHUYHV��DQG�WKLV�5HSRUW�LV����'HFHPEHU��������
7KHUH�ZHUH�QR�PDWHULDO�FKDQJHV�WR�WKH�LQIRUPDWLRQ�RQ�WKH�/RV�)LORV�PLQH�IURP�WKH�(IIHFWLYH�'DWH�WR�WKH�
VLJQDWXUH�GDWH�RI�WKH�5HSRUW��KRZHYHU��/HDJROG�LV�LQ�WKH�SURFHVV�RI�DFTXLULQJ�'06/�IURP�*ROGFRUS�,QF��

���� ,QIRUPDWLRQ�6RXUFHV�DQG�5HIHUHQFHV�

,QIRUPDWLRQ�XVHG�WR�VXSSRUW�WKLV�5HSRUW�ZDV�GHULYHG�IURP�SUHYLRXV�WHFKQLFDO�UHSRUWV�RQ�WKH�SURSHUW\��IURP�
/RV�)LORV�PLQH�SHUVRQQHO�DV�DSSURSULDWH��DQG�IURP�WKH�UHSRUWV�DQG�GRFXPHQWV�OLVWHG�LQ�WKH�5HIHUHQFHV�
VHFWLRQ�RI�WKLV�UHSRUW��

7KH�IROORZLQJ�LQIRUPDWLRQ�FRQWDLQHG�LQ�WKLV�5HSRUW�ZDV�VXSSOLHG�E\�/RV�)LORV�PLQH�SHUVRQQHO��

� &XUUHQW�RSHUDWLQJ�DQG�FDSLWDO�EXGJHWV��
� &XUUHQW�SURGXFWLRQ�SODQ��LQFOXGLQJ�SLW�DQG�VWRSH�JHRPHWU\��IXWXUH�GHYHORSPHQW�GHVLJQ��DQG�FXUUHQW�

RSHQLQJV�IRU�ERWK�RSHQ�SLW�DQG�XQGHUJURXQG�PLQHV��
� *HRORJLFDO�EORFN�PRGHOV�DQG�ZLUHIUDPHV��
� /DQG�DQG�SURSHUW\�WLWOH�UHFRUGV��
� +LVWRULFDO�SURGXFWLRQ�GDWD��
� 3HUPLWV�DQG�UHJXODWRU\�DJHQF\�FRUUHVSRQGHQFH��
� 7HFKQLFDO�UHSRUWV��PHPRUDQGD��DQG�SUHVHQWDWLRQ�PDWHULDOV��
� &ORVXUH�SODQ�DQG�FORVXUH�FRVW�HVWLPDWH��
�
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7KH�LQIRUPDWLRQ��FRQFOXVLRQV��RSLQLRQV��DQG�HVWLPDWHV�FRQWDLQHG�KHUHLQ�DUH�EDVHG�RQ�WKH�IROORZLQJ��

� ,QIRUPDWLRQ�DYDLODEOH�WR�WKH�4XDOLILHG�3HUVRQV�DW�WKH�WLPH�RI�SUHSDUDWLRQ��
� $VVXPSWLRQV��FRQGLWLRQV��DQG�TXDOLILFDWLRQV�DV�VHW�IRUWK�LQ�WKLV�5HSRUW��
� 'DWD��UHSRUWV��DQG�RWKHU�LQIRUPDWLRQ�VXSSOLHG�E\�*ROGFRUS��/RV�)LORV�PLQH�SHUVRQQHO��DQG�/HDJROG�

0LQLQJ�&RUSRUDWLRQ��VXFK�DV�WD[HV��PDUNHWLQJ��DQG�JROG�UHILQLQJ�FRQWUDFWV��
� 2SHUDWLQJ��FDSLWDO��DQG�UHFODPDWLRQ�FRVWV�VXSSOLHG�E\�/RV�)LORV�PLQH�SHUVRQQHO�IRU�/20�EXGJHWV�

ZHUH�UHYLHZHG�E\�4XDOLILHG�3HUVRQV�EXW�QRW�]HUR�EDVHG��
�

���� 3UHYLRXV�7HFKQLFDO�5HSRUWV�

3UHYLRXVO\�SUHSDUHG�WHFKQLFDO�UHSRUWV�RQ�WKH�PLQH�LQFOXGH�WKH�IROORZLQJ��

7HFKQLFDO�5HSRUW�1,��������IRU�*ROGFRUS�RQ�/RV�)LORV�3URMHFW��0H[LFR��0DU\VH�%HODQJHU��3�*HR���6HQLRU�
9LFH�3UHVLGHQW�RI�7HFKQLFDO�6HUYLFHV�IRU�*ROGFRUS�������

7HFKQLFDO�5HSRUW�1,�������)��/RV�)LORV�3URMHFW��0H[LFR���XQSXEOLVKHG�WHFKQLFDO�UHSRUW�SUHSDUHG�E\�
6QRZGHQ�0LQLQJ�,QGXVWU\�&RQVXOWDQWV�IRU�*ROGFRUS�,QF���HIIHFWLYH�GDWH����0DUFK���������%DUWRQ��3�-���
5RVV��$�)���+HVWHU��0�*���.DSSHV��'�:���DQG�/XSR��-�)���������

7HFKQLFDO�5HSRUW��/RV�)LORV�3URMHFW���XQSXEOLVKHG�WHFKQLFDO�UHSRUW�SUHSDUHG�E\�6QRZGHQ�0LQLQJ�,QGXVWU\�
&RQVXOWDQWV�IRU�*ROGFRUS�,QF���HIIHFWLYH�GDWH�1RYHPEHU��������6QRZGHQ�0LQLQJ�,QGXVWU\�&RQVXOWDQWV��
������

7HFKQLFDO�5HSRUW�RQ�WKH�/RV�)LORV�*ROG�'HSRVLW�*XHUUHUR��0H[LFR���XQSXEOLVKHG�WHFKQLFDO�UHSRUW�SUHSDUHG�
E\�0LFRQ�&RQVXOWDQWV�IRU�:KHDWRQ�5LYHU�0LQHUDOV��HIIHFWLYH�GDWH�6HSWHPEHU��������0LFRQ�,QWHUQDWLRQDO�
/LPLWHG��������

�
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���� 5(/,$1&(�21�27+(5�(;3(576�

7KLV�5HSRUW�KDV�EHHQ�SUHSDUHG�E\�WKH�4XDOLILHG�3HUVRQV�UHIHUUHG�WR�LQ�7DEOH������

)RU�WKLV�5HSRUW��WKH�4XDOLILHG�3HUVRQV�KDYH�UHOLHG�RQ�SURSHUW\�RZQHUVKLS�LQIRUPDWLRQ�SURYLGHG�E\�*DOLFLD�
$ERJDGRV��0H[LFR�&LW\��LQ�D�PHPR�SUHSDUHG�IRU�/HDJROG���6WDQWHF�DQG�RU�4XDOLILHG�3HUVRQV�KDYH�QRW�
UHVHDUFKHG�SURSHUW\�WLWOH�RU�PLQHUDO�ULJKWV�IRU�/RV�)LORV�PLQH�SURSHUW\�DQG�H[SUHVV�QR�RSLQLRQ�DV�WR�WKH�
RZQHUVKLS�VWDWXV�RI�WKH�SURSHUWLHV��

$OIUHG�6��+D\GHQ��3�(QJ��UHOLHG�RQ�KLV�DVVRFLDWH�0U��*UDQW�)HDVE\��D�SURFHVV�HQJLQHHULQJ�SURIHVVLRQDO��
WR�PDNH�D�VLWH�YLVLW�WR�/RV�)LORV�DQG�LQVSHFW�LWV�SURFHVVLQJ�IDFLOLW\��

�
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���� 3523(57<�'(6&5,37,21�$1'�/2&$7,21�

7KH�0LQH�SURSHUW\�LV�LQ�WKH�/RV�)LORV�PLQLQJ�GLVWULFW�RI�FHQWUDO�*XHUUHUR�6WDWH��0H[LFR��DW�ODWLWXGH�
����� �� �1�DQG�ORQJLWXGH������ �� �:��870��������1�����������(��

)RU�OHJDO�PDWWHUV�UHODWHG�WR�SURSHUW\�RZQHUVKLS�DQG�WLWOH�LQ�UHVSHFW�RI�6HFWLRQV�����������DQG�����LQ�WKLV�
5HSRUW��WKH�4XDOLILHG�3HUVRQV�UHFHLYHG�D�PHPRUDQGXP�WLWOHG�³3URMHFW�/DWLWXGH�_�0LQLQJ�&ODLPV´�GDWHG�
���)HEUXDU\������E\�*DOLFLD�$ERJDGRV��*DOLFLD����������6WDQWHF�DQG�RU�4XDOLILHG�3HUVRQV�KDYH�QRW�
UHVHDUFKHG�SURSHUW\�WLWOH�RU�PLQHUDO�ULJKWV�IRU�WKH�/RV�)LORV�PLQH�SURSHUW\��

7KH�PLQLQJ�RSHUDWLRQV�OLH�ZLWKLQ�WKH�VRXWKHUQ�SDUW�RI�WKH�0RUHORV�)RUPDWLRQ��)RUPDFLRQ�0RUHORV�6XU���D�
SDFNDJH�RI�&UHWDFHRXV�FDUERQDWH�DQG�OLPHVWRQH�URFNV��

���� 3URSHUW\�DQG�7LWOH�LQ�0H[LFR�

$UWLFOH����RI�WKH�0H[LFDQ�&RQVWLWXWLRQ�SURYLGHV�WKDW�WKH�0H[LFDQ�1DWLRQ�KDV�GLUHFW�RZQHUVKLS�RI�PLQHUDO�
GHSRVLWV�ZLWKLQ�WKH�QDWLRQDO�WHUULWRU\��ZKLFK�FDQQRW�EH�WUDQVIHUUHG���7KH�XVH�DQG�H[SORLWDWLRQ�RI�VXFK�
QDWLRQDO�UHVRXUFHV�E\�SULYDWH�SDUWLHV�LV�RQO\�SHUPLWWHG�LI�WKH�)HGHUDO�([HFXWLYH�%UDQFK�JUDQWV�FRQFHVVLRQV�
WKURXJK�LWV�FRUUHVSRQGLQJ�JRYHUQPHQW�DJHQFLHV���6XFK�FRQFHVVLRQV�DUH�VXEMHFW�WR�DSSOLFDEOH�ODZV�DQG�
UHJXODWLRQV��DQG�WKHVH�PXVW�EH�FRPSOLHG�ZLWK��QRQ�FRPSOLDQFH�FDQ�UHVXOW�LQ�FDQFHOOHG�FRQFHVVLRQV��

0LQHUDO�3URSHUW\�7LWOH�

0H[LFDQ�0LQLQJ�/DZ�ZDV�SURPXOJDWHG�LQ�������DQG�ZDV�PRVW�UHFHQWO\�DPHQGHG�LQ�������/H\�0LQHUD��
'2)��������������WKH�FXUUHQW�PLQLQJ�UHJXODWLRQV�ZHUH�SXEOLVKHG�LQ�������DQG�ZHUH�PRVW�UHFHQWO\�
DPHQGHG�LQ�������5HJODPHQWR�GH�OD�/H\�0LQHUD��'2)���������������$�QXPEHU�RI�*RYHUQPHQW�DJHQFLHV�
KDYH�UHVSRQVLELOLW\�IRU�HQIRUFLQJ�PLQLQJ�ODZV��

0LQLQJ�FRQFHVVLRQV�PD\�RQO\�EH�JUDQWHG�WR�0H[LFDQ�FRPSDQLHV�DQG�QDWLRQDOV�RU�³HMLGRV´��DJUDULDQ�
FRPPXQLWLHV��FRPPXQHV��DQG�LQGLJHQRXV�FRPPXQLWLHV���)RUHLJQ�FRPSDQLHV�FDQ�KROG�PLQLQJ�FRQFHVVLRQV�
WKURXJK�0H[LFDQ�GRPLFLOHG�FRPSDQLHV��

0LQLQJ�FRQFHVVLRQV�DUH�JUDQWHG�RYHU�³IUHH�ODQG�´��)UHH�ODQG�PHDQV�DQ\�ODQG�ZLWKLQ�WKH�0H[LFDQ�1DWLRQ��
H[FHSW�IRU�WKH�IROORZLQJ��

� /DQG�FRYHUHG�E\�H[LVWLQJ�RU�SHQGLQJ�PLQLQJ�FRQFHVVLRQV�DQG�DOORWPHQWV��
� =RQHV�LQFRUSRUDWHG�LQWR�PLQHUDO�UHVHUYHV��
� /DQG�FRYHUHG�E\�PLQLQJ�FRQFHVVLRQV�JUDQWHG�WKURXJK�D�ELGGLQJ�SURFHVV��RU�DOWHUQDWLYHO\��ODQG�

FRYHUHG�E\�PLQLQJ�ORWV�IURP�ZKLFK�QR�FRQFHVVLRQV�ZRXOG�EH�JUDQWHG�GXH�WR�WKH�FDQFHOODWLRQ�RI�WKH�
ELGGLQJ�SURFHVV��

�

7KHUH�LV�QR�GLIIHUHQFH�LQ�0H[LFR�EHWZHHQ�DQ�H[SORUDWLRQ�FRQFHVVLRQ�DQG�D�PLQLQJ�FRQFHVVLRQ���$OO�WKH�
FRQFHVVLRQV�UXQ�IRU�D�WHUP�RI����\HDUV��ZLWK�WKH�WHUP�FRPPHQFLQJ�RQ�WKH�GDWH�UHFRUGHG�LQ�WKH�UHJLVWU\�
PDLQWDLQHG�E\�WKH�3XEOLF�5HJLVWU\�RI�0LQLQJ���$�VHFRQG����\HDU�WHUP�FDQ�EH�JUDQWHG�LI�WKH�DSSOLFDQW�KDV�
DELGHG�E\�DOO�DSSURSULDWH�UHJXODWLRQV�DQG�PDNHV�WKH�DSSOLFDWLRQ�ZLWKLQ���\HDUV�SULRU�WR�WKH�H[SLUDWLRQ�GDWH��
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0LQLQJ�FRQFHVVLRQ�ERXQGDULHV�LQ�0H[LFR�DUH�GHILQHG�E\�UHIHUHQFLQJ�WKH�SRVLWLRQ�UHODWLYH�WR�D�OHJDOO\�
VXUYH\HG�SULQFLSDO�SRVW���7R�VWDNH�D�FRQFHVVLRQ��D�SULQFLSDO�PRQXPHQW�PXVW�EH�HUHFWHG��SDLQWHG��DQG�
SKRWRJUDSKHG�E\�D�UHJLVWHUHG�PLQLQJ�H[SHUW�DQG�WKHQ�DSSOLHG�WR�EH�UHJLVWHUHG�EHIRUH�WKH�UHOHYDQW�PLQLQJ�
GLVWULFW�RIILFH���2QFH�DFFHSWHG��DQ�RIILFLDO�VXUYH\RU�PXVW�EH�FRQWUDFWHG�WR�SURYLGH�D�VXUYH\�WR�ORFDWH�WKH�
FRQFHVVLRQ�ZKHUHE\�WKH�RIILFLDO�VXUYH\�LV�UHYLHZHG�DQG�WDNHQ�LQWR�FRQVLGHUDWLRQ���2QFH�WKH�UHOHYDQW�
PLQLQJ�GLVWULFW�RIILFH�SUHSDUHV�D�SURSRVDO�RI�WKH�PLQLQJ�FRQFHVVLRQ�WLWOH��VXFK�GUDIW�LV�VHQW�WR�WKH�0LQLQJ�
'LYLVLRQ��'LUHFFLyQ�*HQHUDO�GH�0LQDV���DQG�XSRQ�LWV�LVVXDQFH��WKH�FRQFHVVLRQ�WLWOH�LV�UHJLVWHUHG�EHIRUH�WKH�
3XEOLF�5HJLVWU\�RI�0LQLQJ��5HJLVWUR�3~EOLFR�GH�0LQHUtD���

0LQLQJ�FRQFHVVLRQV�FRQIHU�ULJKWV�ZLWK�UHVSHFW�WR�DOO�PLQHUDO�VXEVWDQFHV�DV�OLVWHG�LQ�WKH�5HJLVWU\�
GRFXPHQW���7KH�KROGHU�PXVW�FRPPHQFH�H[SORUDWLRQ�RU�H[SORLWDWLRQ�ZLWKLQ����GD\V�RI�WKH�5HJLVWU\�'DWH��

0LQLQJ�FRQFHVVLRQV�JLYH�WKH�KROGHU�WKH�ULJKW�WR�PLQH�ZLWKLQ�WKH�FRQFHVVLRQ�ERXQGDU\��VHOO�WKH�PLQLQJ�
SURGXFW��GLVSRVH�RI�ZDVWH�PDWHULDO�JHQHUDWHG�E\�PLQLQJ�DFWLYLWLHV�ZLWKLQ�WKH�OHDVH�ERXQGDU\��DQG�KDYH�
DFFHVV�HDVHPHQWV���&RQFHVVLRQV�FDQ�EH�WUDQVIHUUHG�EHWZHHQ�FRPSDQLHV�DQG�FDQ�EH�FRQVROLGDWHG��

7KH�PDLQ�REOLJDWLRQV�WKDW�DULVH�IURP�D�PLQLQJ�FRQFHVVLRQ��DQG�ZKLFK�PXVW�EH�NHSW�FXUUHQW�WR�DYRLG�LWV�
FDQFHOODWLRQ��DUH�SHUIRUPDQFH�RI�DVVHVVPHQW�ZRUN��SD\PHQW�RI�PLQLQJ�WD[HV��WHFKQLFDOO\�FDOOHG�³GXWLHV´���
DQG�FRPSOLDQFH�ZLWK�HQYLURQPHQWDO�ODZV��

0LQLQJ�UHJXODWLRQV�HVWDEOLVK�PLQLPXP�DPRXQWV�WKDW�PXVW�EH�VSHQW��VDOHV�RI�PLQHUDOV�IURP�WKH�PLQH�IRU�DQ�
HTXLYDOHQW�DPRXQW�PD\�VXEVWLWXWH�IRU�PLQLPXP�H[SHQGLWXUHV���$�UHSRUW�PXVW�EH�ILOHG�LQ�0D\�RI�HDFK�\HDU�
WKDW�GHWDLOV�WKH�ZRUN�XQGHUWDNHQ�GXULQJ�WKH�SUHYLRXV�FDOHQGDU�\HDU��

0LQLQJ�GXWLHV�PXVW�EH�SDLG�LQ�DGYDQFH�LQ�-DQXDU\�DQG�-XO\�RI�HDFK�\HDU��DQG�DUH�GHWHUPLQHG�RQ�DQ�
DQQXDO�EDVLV�XQGHU�WKH�0H[LFDQ�)HGHUDO�5LJKWV�/DZ���'XWLHV�DUH�EDVHG�RQ�WKH�VXUIDFH�DUHD�RI�WKH�
FRQFHVVLRQ�DQG�WKH�QXPEHU�RI�\HDUV�WKDW�KDYH�HODSVHG�VLQFH�WKH�PLQLQJ�FRQFHVVLRQ�ZDV�LVVXHG��

&RQFHVVLRQV�DUH�PDLQWDLQHG�RQ�DQ�DQQXDO�EDVLV�E\�SD\PHQW�RI�DSSURSULDWH�IHHV��DV�GHWHUPLQHG�E\�WKH�
0LQLVWU\�RI�(FRQRP\�HDFK�\HDU���+ROGHUV�PXVW�DOVR�VXSSO\�WKH�0LQLVWU\�RI�(FRQRP\�ZLWK�DOO�DFWLYLW\��
FRQWUDFWV��DQG�DJUHHPHQWV�WKDW�DIIHFW�WKH�&RQFHVVLRQ�7LWOH�WR�NHHS�DQG�PDLQWDLQ�WKH�3XEOLF�5HJLVWU\�RI�
0LQLQJ��5HJLVWUR�3~EOLFR�GH�0LQHUtD���

6XUIDFH�5LJKWV�7LWOH�

:KLOH�D�PLQLQJ�FRQFHVVLRQ�JLYHV�LWV�KROGHU�WKH�ULJKW�WR�FDUU\�RXW�PLQLQJ�ZRUN�LQ�WKH�DUHD�FRYHUHG�E\�WKH�
FRQFHVVLRQ�DQG�WR�WDNH�RZQHUVKLS�RI�DQ\�PLQHUDOV�IRXQG��LW�GRHV�QRW�DXWRPDWLFDOO\�JUDQW�DQ\�VXUIDFH�
DFFHVV�ULJKWV���6XFK�ULJKWV�PXVW�EH�QHJRWLDWHG�VHSDUDWHO\�ZLWK�WKH�RZQHU�RI�WKH�VXUIDFH�ODQG���,I�QR�
DJUHHPHQW�FDQ�EH�UHDFKHG�ZLWK�WKH�VXUIDFH�RZQHU��W\SLFDOO\�IRU�WKH�SXUFKDVH�RU�OHDVH�RI�WKH�VXUIDFH�
ODQG���WKH�0LQLQJ�/DZ�JUDQWV�WKH�FRQFHVVLRQDLUH�WKH�ULJKW�WR�DSSO\�WR�WKH�*HQHUDO�0LQLQJ�%XUHDX�IRU�WKH�
H[SURSULDWLRQ�RU�WHPSRUDU\�RFFXSDWLRQ�RI�WKH�ODQG��ZKLFK�ZLOO�EH�JUDQWHG�WR�WKH�H[WHQW�WKDW�WKH�ODQG�LV�
LQGLVSHQVDEOH�IRU�WKH�GHYHORSPHQW�RI�WKH�PLQLQJ�SURMHFW���&RPSHQVDWLRQ�LV�VHW�WKURXJK�DQ�DSSUDLVDO�
FDUULHG�RXW�E\�WKH�)HGHUDO�*RYHUQPHQW
V�1DWLRQDO�*RRGV
�$SSUDLVDO�&RPPLVVLRQ��

&RQVLGHUDWLRQ��SD\DEOH�RQ�D�RQH�WLPH�EDVLV�IRU�H[SURSULDWLRQ�DQG�RQ�D�\HDUO\�EDVLV�IRU�WHPSRUDU\�
RFFXSDWLRQ��LV�VHW�EDVHG�RQ�DQ�DSSUDLVDO�RI�WKH�DIIHFWHG�ODQG���7\SLFDOO\��D�YHUEDO�DXWKRUL]DWLRQ�ZLWK�QR�
FRQVLGHUDWLRQ�LV�JUDQWHG�IRU�SURVSHFWLQJ�DQG�VDPSOH�JDWKHULQJ���$�VLPSOH�OHWWHU�DJUHHPHQW�RU�FRQWUDFW�ZLOO�
EH�XVHG�IRU�GULOOLQJ��WUHQFKLQJ��EDVLF�URDG�EXLOGLQJ��DQG�VLPLODU��PRUH�DGYDQFHG�H[SORUDWLRQ�DFWLYLWLHV��ZLWK�
D�VPDOO�PRQHWDU\�FRQVLGHUDWLRQ�DQG�RU�WKH�REOLJDWLRQ�WR�IL[�D�URDG�RU�IHQFH��EXLOG�DQ�HDUWK�GDP��SDLQW�WKH�
ORFDO�WRZQ�FKXUFK�RU�VFKRRO��HWF���%XLOGLQJ�DQG�RSHUDWLQJ�D�PLQH�UHTXLUHV�D�PRUH�IRUPDO�DJUHHPHQW��

,Q�SUDFWLFH��PDQ\�VXUIDFH�ULJKWV�DUH�JUDQWHG�WKURXJK�VHOHFWLYH�ODQG�SXUFKDVHV�DQG�WHPSRUDU\�RFFXSDWLRQ�
DJUHHPHQWV��
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�
���0DUFK������ 3DJH��±��

(QYLURQPHQWDO�5HJXODWLRQV�

7KH�0H[LFDQ�)HGHUDO�*RYHUQPHQW�GHSDUWPHQW�UHVSRQVLEOH�IRU�HQYLURQPHQWDO�PDWWHUV�LV�WKH�6HFUHWDU\�RI�
WKH�(QYLURQPHQW��1DWXUDO�5HVRXUFHV�DQG�)LVKHULHV��6HFUHWDUtD�GH�0HGLR�$PELHQWH�\�5HFXUVRV�1DWXUDOHV��
�6(0$51$7���ZKLFK�KDV�IRXU�VXE�GHSDUWPHQWV��
� 1DWLRQDO�,QVWLWXWH�RI�(FRORJ\��,QVWLWXWR�1DFLRQDO�GH�(FRORJtD���,1(����UHVSRQVLEOH�IRU�SODQQLQJ��

UHVHDUFK�DQG�GHYHORSPHQW��FRQVHUYDWLRQ�RI�QDWLRQDO�SURWHFWLRQ�DUHDV��DQG�SURPXOJDWLRQ�RI�
HQYLURQPHQWDO�VWDQGDUGV�DQG�UHJXODWLRQV��

� )HGHUDO�3URVHFXWRU�IRU�WKH�3URWHFWLRQ�RI�WKH�(QYLURQPHQW��3URFXUDGXUtD�)HGHUDO�GH�3URWHFFLyQ�DO�
$PELHQWH�>352)(3$@����UHVSRQVLEOH�IRU�HQIRUFHPHQW��SXEOLF�SDUWLFLSDWLRQ��DQG�HQYLURQPHQWDO�
HGXFDWLRQ��

� 1DWLRQDO�:DWHU�&RPPLVVLRQ��&RPLVLyQ�1DFLRQDO�GHO�$JXD�>&21$*8$@���&$1����UHVSRQVLEOH�IRU�
DVVHVVLQJ�IHHV�UHODWHG�WR�ZDVWH�ZDWHU�GLVFKDUJHV��

� )HGHUDO�GHOHJDWLRQ�RU�VWDWH�DJHQFLHV�RI�6(0$51$7��
�

6(0$51$7�DQG�LWV�VXE�GHSDUWPHQWV��LQ�FRQMXQFWLRQ�ZLWK�GHFHQWUDOL]HG�RIILFHV��DUH�UHVSRQVLEOH�IRU�
VXSHUYLVLRQ�DQG�RYHUVLJKW�RI�WKH�IROORZLQJ�IRXU�PDLQ�DUHDV��

� 3UHVHUYDWLRQ�DQG�VXVWDLQDEOH�GHYHORSPHQW�RI�HFRV\VWHPV�DQG�ELRORJLFDO�GLYHUVLW\��
� 3ROOXWLRQ�SUHYHQWLRQ�DQG�FRQWURO��
� +\GURORJLFDO�UHVRXUFHV�LQWHJUDO�PDQDJHPHQW��
� &OLPDWH�FKDQJH��
�

0H[LFR¶V�HQYLURQPHQWDO�SURWHFWLRQ�V\VWHP�LV�EDVHG�RQ�WKH�*HQHUDO�/DZ�RI�(FRORJLFDO�(TXLOLEULXP�DQG�WKH�
3URWHFWLRQ�RI�WKH�(QYLURQPHQW��/H\�*HQHUDO�GH�(TXLOLEULR�(FROyJLFR�\�OD�3URWHFFLyQ�DO�$PELHQWH�
>/*((3$@����8QGHU�/*((3$��QXPHURXV�UHJXODWLRQV�DQG�VWDQGDUGV�IRU�HQYLURQPHQWDO�LPSDFW�DVVHVVPHQW��
DLU�DQG�ZDWHU�SROOXWLRQ��VROLG�DQG�KD]DUGRXV�ZDVWH�PDQDJHPHQW��DQG�QRLVH�KDYH�EHHQ�LVVXHG��

(QYLURQPHQWDO�ODZV�UHTXLUH�WKH�ILOLQJ�DQG�DSSURYDO�RI�DQ�HQYLURQPHQWDO�LPSDFW�VWDWHPHQW��0DQLIHVWDFLyQ�
GH�,PSDFWR�$PELHQWDO�>0,$@��IRU�DOO�H[SORLWDWLRQ�ZRUN�DQG�IRU�H[SORUDWLRQ�ZRUN�WKDW�GRHV�QRW�IDOO�ZLWKLQ�WKH�
WKUHVKROG�RI�D�VWDQGDUG�LVVXHG�E\�WKH�)HGHUDO�*RYHUQPHQW�IRU�PLQLQJ�H[SORUDWLRQ���(QYLURQPHQWDO�
SHUPLWWLQJ�IRU�H[SORLWDWLRQ��DEVHQW�DQ\�VWURQJ�ORFDO�RSSRVLWLRQ�WR�WKH�SURMHFW��FDQ�XVXDOO\�EH�DFKLHYHG�LQ�
OHVV�WKDQ�RQH�\HDU��

0LQLQJ�FRPSDQLHV�PXVW�REWDLQ�D�)HGHUDO�HQYLURQPHQWDO�OLFHQVH��,QWHJUDWHG�(QYLURQPHQWDO�/LFHQVH�
>/LFHQFLD�$PELHQWDO�8QLFD@�>/$8@���ZKLFK�VHWV�RXW�WKH�DFFHSWDEOH�OLPLWV�IRU�DLU�HPLVVLRQV��DQG�KD]DUGRXV�
ZDVWH�DQG�ZDWHU�LPSDFWV��DV�ZHOO�DV�WKH�HQYLURQPHQWDO�LPSDFW�DQG�ULVN�RI�WKH�SURSRVHG�RSHUDWLRQ��

���� 0LQHUDO�7HQXUH�

3HU�WKH�*DOLFLD�$ERJDGRV��������ODZ�ILUP¶V�3URMHFW�/DWLWXGH�_�0LQLQJ�&ODLPV�PHPR��WKH�/RV�)LORV�PLQH�
SURSHUW\�KROGV����H[SORLWDWLRQ�DQG�H[SORUDWLRQ�FRQFHVVLRQV�LQ�DFWLYH�PLQLQJ�DUHDV�WRWDOLQJ��������KD���$OO�
WKH�FRQFHVVLRQV�DUH�ORFDWHG�ZLWKLQ�WKH�PXQLFLSDOLW\�RI�(GXDUGR�1HUL��*XHUUHUR��0H[LFR���&RQFHVVLRQV�DUH�
JUDQWHG�IRU����\HDU�GXUDWLRQV��WKH�H[SLUDWLRQ�GDWHV�YDU\�GHSHQGLQJ�RQ�WKH�GDWH�RI�JUDQW�RI�WKH�FRQFHVVLRQ���
5HQHZDO�GDWHV�UDQJH�IURP������WR��������0LQHUDO�GXW\�FRQFHVVLRQV�DUH�OLVWHG�LQ�7DEOH�������$OO�
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�
���0DUFK������ 3DJH��±��

FRQFHVVLRQV�DUH�KHOG�LQ�WKH�QDPH�RI�'HVDUROORV�0LQHURV�6DQ�/XLV��6�$��GH�&�9���'06/���DQ�LQGLUHFWO\�
ZKROO\�RZQHG�*ROGFRUS�VXEVLGLDU\��)LJXUH�����DQG�7DEOH�������

7DEOH������ 0LQHUDO�&RQFHVVLRQV�'XW\�3D\PHQWV�

'HVFULSWLRQ�
-DQXDU\������

�µ�����
-XO\������
�µ�����

7RWDO������
�µ�����

/RV�)LORV�0LQH�3URSHUW\�&RQFHVVLRQV� 86���� 86���� 86�����

*XHUUHUR�6XU�&RQFHVVLRQV� 86���� 86���� 86����

&RQFHVVLRQV�LQ�3URFHVV��*XHUUHUR�6XU�� 86���� 86���� 86����

7RWDO� 86����� 86����� 86�����

�

,QFOXGLQJ�WKH����FRQFHVVLRQV�WKDW�FRYHU�WKH�HQWLUH�DFWLYH�PLQLQJ�DUHDV��'06/�KROGV�D�WRWDO�RI�
���H[SORLWDWLRQ�DQG�H[SORUDWLRQ�FRQFHVVLRQV�ORFDWHG�LQ�*XHUUHUR�6WDWH��0H[LFR��)LJXUH�����DQG�7DEOH��������
7KH�WRWDO�DUHD�RI�DOO����FRQFHVVLRQV�LV���������KD��LQFOXGLQJ�WZR�FRQFHVVLRQV�WKDW�DUH�FXUUHQWO\�LQ�WKH�
SURFHVV�RI�EHLQJ�SXUFKDVHG��

8QGHU�WKH�0H[LFDQ�)HGHUDO�5LJKWV�/DZ��GXW\�DPRXQWV�IRU�PLQHUDO�FRQFHVVLRQV�DUH�XSGDWHG�RQ�DQ�DQQXDO�
EDVLV���'XW\�SD\PHQWV�IRU������ZHUH�PDGH��DQG�SD\PHQWV�GXH�IRU������ZLOO�EH�GXH�LQ�-DQXDU\�DQG�-XO\���
7KH�WRWDO�SD\PHQWV�LQ������DUH�HVWLPDWHG�WR�EH�86����N�HDFK�IRU�WKH�0LQH�SURSHUW\��86���N�IRU�WKH�
DGGLWLRQDO�VHYHQ�UHJLRQDO�SURSHUWLHV��DQG�86���N�IRU�WKH�FRQFHVVLRQV�WKDW�DUH�LQ�SURFHVV���'XWLHV�IRU�
FRQFHVVLRQV�LQ�SURFHVV�ZLOO�EH�SDLG�RQFH�WKH�WLWOH�LV�UHFHLYHG��

3HU�0H[LFDQ�UHTXLUHPHQWV�IRU�JUDQW�RI�WHQXUH��WKH�FRQFHVVLRQV�FRPSULVLQJ�WKH�0LQH�KDYH�EHHQ�ODQG�
VXUYH\HG�E\�D�OLFHQVHG�VXUYH\RU��
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�
���0DUFK������ 3DJH��±��

)LJXUH������ /RV�)LORV�0LQH�3URSHUW\�0DS�

�
1RWH���)LJXUH�SUHSDUHG�E\�6WDQWHF��������

�
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�
���0DUFK������ 3DJH��±��

7DEOH������ /RV�)LORV�0LQH�3URSHUW\�7HQXUH�6XPPDU\�

&RQFHVVLRQ� 9DOLGLW\�
+ROGHU�1DPH�

$UHD��
�KD��1DPH� 7LWOH� )URP� 7R�

1XND\� ������� ����������� ����������� '06/� �����

)UDFF����GH�$PSO��D�(O�)LOR� ������� ����������� ����������� '06/� �����

8QLILFDFLyQ�&RQFHSFLyQ�
&DUPHQ�

������� ����������� ����������� '06/� ������

(QULTXH� ������� ����������� ����������� '06/� �����

0LR�&LG� ������� ����������� ����������� '06/� ����

'RQ�0DXULFLR� ������� ����������� ����������� '06/� ������

'RQ�5RGULJR� ������� ����������� ����������� '06/� ����

$QD�3DXOD� ������� ����������� ����������� '06/� ������

/D�(ORLVD� ������� ����������� ����������� '06/� ������

&HGURV� ������� ����������� ����������� '06/� �����

'RxD�0DUWD� ������� ����������� ����������� '06/� ����

'RQ�1RUPDQ� ������� ����������� ����������� '06/� ������

,QGHSHQGHQFLD� ������� ����������� ����������� '06/� ����

'RQ�)DXVWR� ������� ����������� ����������� '06/� ����

6DQ�/XLV�'RV� ������� ����������� ����������� '06/� �����

;RFKLSDOD�)UDFF��,� ������� ����������� ����������� '06/� ����

;RFKLSDOD�)UDFF��,,� ������� ����������� ����������� '06/� ����

6DQ�/XLV�8QR� ������� ����������� ����������� '06/� �����

;RFKLSDOD� ������� ����������� ����������� '06/� ��������

6DQ�3DEOR� ������� ����������� ����������� '06/� �����

6DQ�/XLV� ������� ����������� ����������� '06/� �����

'HOILQD� ������� ����������� ����������� '06/� �����

0DUWD� ������� ����������� ����������� '06/� �����

-RVH�6DOYDGRU� ������� ����������� ����������� '06/� �����

-RVH�/XLV� ������� ����������� ����������� '06/� �����

(O�*UDQGH� ������� ����������� ����������� '06/� �����

$J�LWD� ������� ����������� ����������� '06/� �����

(DVW�%ORFN� ������� ����������� ����������� '06/� ��������

:HVW�%ORFN� ������� ����������� ����������� '06/� ��������

0H]FDOD� ������� ����������� ����������� '06/� ������

7RWDO�$UHD�&RYHUHG� ���������

�
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)LJXUH������ 5HJLRQDO�3URSHUW\�7HQXUH�0DS�

�
1RWH���)LJXUH�SUHSDUHG�E\�6WDQWHF�������

�
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�
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7DEOH������ 5HJLRQDO�3URSHUW\�7HQXUH�6XPPDU\�

&RQFHVVLRQ� 9DOLGLW\� +ROGHU�
1DPH�

$UHD��
�KD��1DPH� 7LWOH� )URP� 7R�

$JDX� ������� ����������� ����������� '06/� ������

(O�&DUDFRO� ������� ����������� ����������� '06/� �����

$JDX��� ������� ����������� ����������� '06/� ����

6DQWD�$QD� ������� ����������� ����������� '06/� �����

&DFKR�GH�2UR� ������� ����������� ����������� '06/� ������

&RDFR\XOD� ������� ����������� ����������� '06/� ��������

6DQWD�$QD� ������� ����������� ����������� '06/� ���������

6DQWD�$QD�)UDFF��8QR� ,Q�3URJUHVV� � � � ��������

7HORORDSDQ� ,Q�3URJUHVV� � � � ����������

7RWDO�$UHD�&RYHUHG� ����������

�

���� 6XUIDFH�5LJKWV�

/RV�)LORV�VHFXUHG�D�WRWDO�RI�������KD�WR�FRYHU�VXUIDFH�ULJKWV�UHTXLUHG�IRU�WKH�/RV�)LORV�PLQH��LQFOXGLQJ�WKH�
DUHD�RI�ERWK�RSHQ�SLWV��XQGHUJURXQG�PLQH�SRUWDOV��SURFHVV�DQG�DQFLOODU\�IDFLOLWLHV��URDGV��VHUYLFHV��DQG�D�
EXIIHU�DUHD�WR�DOORZ�IRU�DQ\�IXWXUH�JURZWK�DQG�SRWHQWLDO�H[SORUDWLRQ�WDUJHWV��*DOLFLD�$ERJDGRV���������

$�WRWDO�RI�������KD�RI�VXUIDFH�ULJKWV�KDYH�EHHQ�VHFXUHG�E\�DFTXLVLWLRQ�RI�SULYDWH�DQG�SXEOLF�ODQG��������KD�
KDYH�EHHQ�VHFXUHG�E\�HQWHULQJ�LQWR�WHPSRUDU\�RFFXSDWLRQ�DJUHHPHQWV�ZLWK�VXUURXQGLQJ�FRPPXQLWLHV�DQG�
���KD�WKURXJK�D�OHDVH�ZLWK�D�SULYDWH�RZQHU���$JUHHPHQW�SD\PHQWV�DUH�PDGH�RQ�DQ�DQQXDO�EDVLV��ZLWK�WKH�
DQQXDO�SD\PHQW�DPRXQW�OLQNHG�WR�JROG�SULFHV���$JUHHPHQWV�DUH�W\SLFDOO\���WR����\HDUV�LQ�GXUDWLRQ���
&XUUHQWO\��WHPSRUDU\�RFFXSDWLRQ�DJUHHPHQWV�DUH�UHQHJRWLDWHG�HYHU\���\HDUV��WKH�WHUP�RI�WKH�DJUHHPHQWV�
LV�LQ�7DEOH������*DOLFLD�$ERJDGRV���������

7DEOH������ &XUUHQW�6XUIDFH�5LJKWV�ZLWK�7HPSRUDU\�2FFXSDWLRQ�$JUHHPHQWV��

&RPPXQLW\�
6XUIDFH�5LJKWV�

$UHD��KD��
/DQG�8VH� )URP� 7R�

0H]FDOD� �������� ([SORLWDWLRQ� 2FWREHU������ 6HSWHPEHU������

&DUUL]DOLOOR�
&RPPRQ�/DQG� ������� ([SORLWDWLRQ� $SULO������ 0DUFK������

3DUFHO� ������� ([SORLWDWLRQ� $SULO������ $SULO������

;RFKLSDOD� &RPPRQ�/DQG� ������� ([SORUDWLRQ� -XQH������ -XQH������

7RWDO�7HPSRUDU\�2FFXSDWLRQ� �������� � � �
6RXUFH���*DOLFLD�$ERJDGRV�������

�

$OO�ODQG�DJUHHPHQWV��HLWKHU�DFTXLVLWLRQ�RU�WHPSRUDU\�RFFXSDWLRQ��KDYH�EHHQ�VDQFWLRQHG�E\�WKH�UHOHYDQW�
6WDWH�RU�)HGHUDO�DJHQFLHV���$OO�WKH�WLWOHV�DQG�FRQWUDFWV�DUH�RQ�ILOH�DW�/RV�)LORV�VLWH�DQG�DW�*ROGFRUS¶V�
0H[LFDQ�FRUSRUDWH�RIILFH��

7KH�H[LVWHQFH�LQ�0H[LFR�RI�D�FRPPXQDO�IRUP�RI�DJUDULDQ�ODQG�RZQHUVKLS�FDOOHG��HMLGRV��DQG�
�FRPXQLGDGHV�DJUDULDV��FDQ�SUHVHQW�FKDOOHQJHV�IRU�VXUIDFH�ODQG�XVH���(MLGRV�DUH�FRPPXQDO�IDUPV�ZKHUH�
LQGLYLGXDOV�PD\�KDYH�VXUIDFH�ULJKWV�WR�VSHFLILF�SORWV�RI�ODQG��KRZHYHU��PHPEHUV�RI�WKH�HMLGR�DV�D�ZKROH�
PXVW�PDNH�PRVW�ODQG�XVH�GHFLVLRQV���(MLGRV�DQG�FRPXQLGDGHV�DJUDULDV�WRJHWKHU�FRYHU�DERXW�RQH�KDOI�RI�
WKH�0H[LFDQ�WHUULWRU\��WKH�UHPDLQLQJ�KDOI�LV�OHJDOO\�GHILQHG�DV�³3HTXHxD�3URSLHGDG´��SULYDWH�SURSHUW\���
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�
���0DUFK������ 3DJH��±��

3ULYDWH�SURSHUW\�DQG�³SURSLHGDG�VRFLDO´��HMLGRV�DQG�FRPXQLGDGHV��H[LVW�LQ�WKH�/RV�)LORV�DUHDV���7HPSRUDU\�
2FFXSDWLRQ�$JUHHPHQWV�ZHUH�HQWHUHG�ZLWK�WKH�DSSURSULDWH�HMLGRV�DQG�FRPXQLGDGHV��DQG�VHOHFWLYH�SULYDWH�
SURSHUW\�SXUFKDVHV�DQG�OHDVHV�ZHUH�FRPSOHWHG�WR�HQVXUH�FRQWLQXDWLRQ�RI�PLQLQJ�DFWLYLWLHV��

���� 7D[DWLRQ��5R\DOWLHV��DQG�(QFXPEUDQFHV�

0H[LFR�KDV�EHHQ�D�SDUW\�WR�WKH�1RUWK�$PHULFDQ�)UHH�7UDGH�$JUHHPHQW��1$)7$��VLQFH�������DQG�WKXV�
KDV�D�WD[�DQG�WUDGH�UHJLPH�FRPSDUDEOH�WR�WKH�86$�DQG�&DQDGD���0H[LFR�RSHUDWHV�XQGHU�ZHVWHUQ�VW\OH�
OHJDO�DQG�DFFRXQWLQJ�V\VWHPV��ZLWK�D�FRQWHPSRUDU\�WD[DWLRQ�V\VWHP��

&RUSRUDWH�,QFRPH�7D[�

7KH�KLJKHVW�LQFRPH�WD[�UDWH�DSSOLFDEOH�WR�FRUSRUDWLRQV�DQG�LQGLYLGXDOV�LQ�0H[LFR�ZDV�LQFUHDVHG�IURP�
����WR�����RQ����-DQXDU\��������7KH�/RV�)LORV�PLQH�KDV�D�����)HGHUDO�FRUSRUDWH�LQFRPH�WD[�UDWH��

0LQLQJ�5R\DOWLHV�

3URGXFWLRQ�FRVWV�LQFOXGH�WZR�PLQLQJ�UR\DOW\�WD[HV�SD\DEOH�WR�WKH�)HGHUDO�*RYHUQPHQW�RI�0H[LFR��

� $������UR\DOW\�WD[��ZKLFK�KDV�EHHQ�DSSOLHG���7KH�WD[�LV�FDOFXODWHG�RQ�D�EDVH�RI�HDUQLQJV�EHIRUH�
LQWHUHVW��WD[HV��GHSUHFLDWLRQ��DQG�DPRUWL]DWLRQ��(%,7'$���

� $������JURVV�UHYHQXH�UR\DOW\�WD[�OHYLHG�RQ�UHYHQXH�IURP�JROG�DQG�VLOYHU�VDOHV��
�

165�5R\DOWLHV�

1HW�6PHOWHU�5HWXUQ��165��UR\DOWLHV�DUH�DSSOLFDEOH�WR�PLQLQJ�IURP�ILYH�FRQFHVVLRQV�RI�WKH�0LQH�SURSHUW\���
6HH�7DEOH������

7DEOH������ 1HW�6PHOWHU�5HWXUQ�5R\DOWLHV�3D\DEOH�E\�&RQFHVVLRQ�

&RQFHVVLRQ�1DPH� 7LWOH�1R��
,VVXDQFH�
'DWH�

([SLU\�
'DWH�

6XUIDFH�
$UHD��KD��

165�5R\DOW\�3D\DEOH�WR������

6*0�� /&�0,1(6��

;RFKLSDOD�)UDFF��,� ������� ���$SU���� ���$SU���� ������ ���� ��

;RFKLSDOD�)UDFF��,,� ������� ���$SU���� ���$SU���� ������ ���� ��

;RFKLSDOD� ������� ���$XJ���� ���$XJ���� ���������� ���� ��

(DVW�%ORFN� ������� ���'HF���� ���'HF���� ���������� ���� �����WR������

:HVW�%ORFN� ������� ���'HF���� ���'HF���� ���������� ���� �����WR������
��5R\DOWLHV�SD\DEOH�WR�6HUYLFLR�*HROyJLFR�0H[LFDQR��6*0��D�GHSDUWPHQW�RI�WKH�0H[LFDQ�)HGHUDO�*RYHUQPHQW��
��5R\DOWLHV�SD\DEOH�WR�/&�0LQHV�6�$��GH�&�9���D�VXEVLGLDU\�RI�$JQLFR�(DJOH�0LQHV�/LPLWHG�

�

1R�165�UR\DOWLHV�KDYH�EHHQ�LQFOXGHG�LQ�WKH�/20�HFRQRPLF�DQDO\VLV��DV�WKHVH�FRQFHVVLRQV�DUH�ORFDWHG�
RXWVLGH�WKH�FXUUHQW�PLQLQJ�DUHDV�DQG�DUH�QRW�HQYLVDJHG�WR�EH�PLQHG�GXULQJ�WKH�FXUUHQW�/20�SODQ��

���� $JUHHPHQWV�

'06/�KROGV������RI�WKH�0LQH�SURSHUW\�DQG�5HJLRQDO�3URSHUWLHV���3URSHUW\�DJUHHPHQWV�DUH�GLVFXVVHG�LQ�
6HFWLRQ������

���� 3HUPLWV�

$OO�QHFHVVDU\�SHUPLWV�UHTXLUHG�IRU�WKH�0LQH�DUH�FXUUHQW�DQG�DUH�IXUWKHU�GLVFXVVHG�LQ�6HFWLRQ�������
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�
���0DUFK������ 3DJH��±���

���� (QYLURQPHQWDO�/LDELOLWLHV�

7KH�0LQH�KDV�DQ�HVWLPDWHG�VLWH�UHKDELOLWDWLRQ�DQG�FORVXUH�FRVW�RI�������PLOOLRQ����$�GHWDLOHG�FRVW�VXPPDU\�
FDQ�EH�IRXQG�LQ�7DEOH���������%RQGLQJ�UHTXLUHPHQWV�XQGHU�0H[LFDQ�UHJXODWRU\�UHTXLUHPHQWV�KDYH�EHHQ�
PHW���&XUUHQW�HQYLURQPHQWDO�OLDELOLWLHV�DUH�WKRVH�QRUPDOO\�DVVRFLDWHG�ZLWK�DFWLYH�XQGHUJURXQG�DQG�RSHQ�SLW�
PLQLQJ�RSHUDWLRQV�IHHGLQJ�D�KHDS�OHDFK�IDFLOLW\���$GGLWLRQDO�GHWDLOV�DUH�SURYLGHG�LQ�6HFWLRQ�������

���� &RPPHQWV�RQ�3URSHUW\�'HVFULSWLRQ�DQG�/RFDWLRQ�

,Q�WKH�RSLQLRQ�RI�WKH�4XDOLILHG�3HUVRQV��WKH�LQIRUPDWLRQ�GLVFXVVHG�LQ�WKLV�VHFWLRQ�VXSSRUWV�WKH�GHFODUDWLRQ�
RI�0LQHUDO�5HVRXUFHV�DQG�0LQHUDO�5HVHUYHV��EDVHG�RQ�WKH�IROORZLQJ��

� $W�WKH�(IIHFWLYH�'DWH�RI�WKLV�5HSRUW��WKH�FRQFHVVLRQV�WKDW�FRQVWLWXWH�WKH�0LQH�SURSHUW\�DUH�ZKROO\�
RZQHG�E\�³'HVDUUROORV�0LQHURV�6DQ�/XLV�6�$��GH�&�9�´��'06/���D�0H[LFDQ�FRPSDQ\�LQGLUHFWO\�ZKROO\�
RZQHG�E\�*ROGFRUS��

� ,QIRUPDWLRQ�SURYLGHG�E\�*DLOLFD�$ERJDGRV�VXSSRUWV�WKDW�WKH�PLQLQJ�WHQXUH�KHOG�LV�YDOLG�DQG�WKH�DUHD�
FRYHUHG�LV�VXIILFLHQW�WR�VXSSRUW�WKH�GHFODUDWLRQ�RI�0LQHUDO�5HVRXUFHV�DQG�0LQHUDO�5HVHUYHV��

� 7KH�0LQH�KROGV�VXIILFLHQW�VXUIDFH�ULJKWV�LQ�WKH�DUHD�WR�VXSSRUW�WKH�PLQLQJ�RSHUDWLRQV��LQFOXGLQJ�DFFHVV�
DQG�SRZHU�OLQH�HDVHPHQWV��

� 7KH�0LQH�KROGV�WKH�DSSURSULDWH�SHUPLWV�XQGHU�/RFDO��6WDWH��DQG�)HGHUDO�ODZV�WR�DOORZ�PLQLQJ�
RSHUDWLRQV��

� 7KH�/RV�)LORV�/$8�LV�EDVHG�RQ�DQ�DSSURYHG�0,$��DQ�HQYLURQPHQWDO�ULVN�VWXG\��DQG�D�ODQG�XVH�FKDQJH�
DXWKRUL]DWLRQ��

� $QQXDO�ODQG�XVDJH�DQG�HQYLURQPHQWDO�FRPSOLDQFH�UHSRUWV�KDYH�EHHQ�VXEPLWWHG��
� $SSURSULDWH�HQYLURQPHQWDO�SHUPLWV�KDYH�EHHQ�JUDQWHG�IRU�WKH�0LQH�E\�WKH�UHOHYDQW�0H[LFDQ�)HGHUDO�

DQG�6WDWH�DXWKRULWLHV��
� $W�WKH�(IIHFWLYH�'DWH�RI�WKLV�5HSRUW��HQYLURQPHQWDO�OLDELOLWLHV�DQG�FRPSOLDQFH�LVVXHV�DUH�OLPLWHG�WR�

WKRVH�WKDW�ZRXOG�EH�H[SHFWHG�WR�EH�DVVRFLDWHG�ZLWK�DQ�RSHUDWLQJ�JROG�PLQH�ZKHUH�SURGXFWLRQ�RFFXUV�
IURP�RSHQ�SLW�DQG�XQGHUJURXQG�VRXUFHV��LQFOXGLQJ�URDGV��VLWH�LQIUDVWUXFWXUH��KHDS�OHDFK��ZDVWH�
GXPSV��DQG�GLVSRVDO�IDFLOLWLHV��

� 6WDQWHF�LV�QRW�DZDUH�RI�DQ\�VLJQLILFDQW�HQYLURQPHQWDO��VRFLDO��RU�SHUPLWWLQJ�LVVXHV�WKDW�ZRXOG�SUHYHQW�
FRQWLQXHG�H[SORLWDWLRQ�RI�WKH�PLQHUDO�GHSRVLWV�RQ�WKH�0LQH�SURSHUW\��

� 6LWH�FORVXUH�FRVWV�DUH�DSSURSULDWHO\�IXQGHG�E\�DOORFDWLQJ�D�SHUFHQWDJH�RI�VDOHV�UHYHQXH��
� 7R�WKH�H[WHQW�NQRZQ��WKHUH�DUH�QR�RWKHU�VLJQLILFDQW�IDFWRUV�RU�ULVNV�WKDW�PD\�DIIHFW�DFFHVV��WLWOH��RU�WKH�

ULJKW�RU�DELOLW\�WR�SHUIRUP�ZRUN�RQ�WKH�SURSHUW\��
�

�
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�
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���� $&&(66,%,/,7<��&/,0$7(��/2&$/�5(6285&(6��,1)5$6758&785(��

$1'�3+<6,2*5$3+<�

���� $FFHVVLELOLW\�

7KH�/RV�)LORV�PLQH�VLWH�LV�LQ�*XHUUHUR�6WDWH��(GXDUGR�1HUL�0XQLFLSDOLW\���7KH�0LQH�LV�DFFHVVLEOH�IURP�
+LJKZD\�����D�PDMRU�SDYHG�KLJKZD\�EHWZHHQ�0H[LFR�&LW\�DQG�$FDSXOFR���$W�WKH�WRZQ�RI�0H]FDOD��D�
SDYHG�URDG�OHDGV�WR�WKH�/RV�)LORV�PLQH�SURSHUW\���'ULYLQJ�WLPH�WR�VLWH�IURP�0H[LFR�&LW\�LV�DSSUR[LPDWHO\�
��KRXUV��

7KH�/RV�)LORV�PLQLQJ�RSHUDWLRQ�KDV�D�������P�ORQJ�SDYHG�SULYDWH�ODQGLQJ�VWULS�ZLWKLQ�WKH�VLWH���)OLJKWV�WDNH�
RII�IURP�&XHUQDYDFD�$LUSRUW�RU�7ROXFD��DQG�WKH�IOLJKW�WLPH�IURP�&XHUQDYDFD�RU�7ROXFD�LV�DSSUR[LPDWHO\�
���PLQXWHV��

���� &OLPDWH�

7KH�0LQH�SURSHUW\�LV�LQ�D�WURSLFDO�DULG�]RQH���7RSRJUDSKLF�YDULDWLRQV�UHVXOW�LQ�GLIIHUHQW�FOLPDWH�W\SHV�DW�WKH�
SURSHUW\��DV�IROORZV��

� 9HU\�KRW�VHPL�GU\���WKLV�LV�WKH�SUHYDLOLQJ�FOLPDWH�DW�WKH�VLWH���7KH�DYHUDJH�DQQXDO�WHPSHUDWXUH�UDQJHV�
IURP�D�KLJK�RI�����&�WR�D�ORZ�RI�����&��

� +RW�VXE�KXPLG���WKLV�LV�WKH�VHFRQG�PRVW�SUHGRPLQDQW�FOLPDWH�DW�WKH�VLWH���7KH�DYHUDJH�DQQXDO�
WHPSHUDWXUH�UDQJHV�IURP�����&�WR�����&��

� 6HPL�KRW�VXE�KXPLG���WKLV�FOLPDWH�W\SH�DOVR�H[LVWV�DW�WKH�VLWH���7KH�DYHUDJH�DQQXDO�WHPSHUDWXUH�
UDQJHV�IURP�����&�WR�����&��ZLWK�D�WHPSHUDWXUH�GXULQJ�WKH�FROGHVW�PRQWK�KLJKHU�WKDQ�����&��

�

7KH�DYHUDJH�DQQXDO�SUHFLSLWDWLRQ�LV�����PP���7KH�PRQWKV�ZLWK�WKH�PRVW�UDLQIDOO�DUH�-XQH�WKURXJK�
6HSWHPEHU���9HU\�OLWWOH�SUHFLSLWDWLRQ��OHVV�WKDQ����RI�WKH�DYHUDJH�DQQXDO�UDLQIDOO��RFFXUV�IURP�1RYHPEHU�
WR�$SULO���+RZHYHU��WKH�0LQH�SURSHUW\�DUHD�FDQ�EH�DIIHFWHG�E\�WURSLFDO�VWRUPV�DQG�KXUULFDQHV�WKDW�FDQ�
UHVXOW�LQ�VKRUW�WHUP�KLJK�SUHFLSLWDWLRQ�HYHQWV��

7KH�SUHGRPLQDQW�ZLQG�GLUHFWLRQ�WKURXJKRXW�PRVW�RI�WKH�\HDU�LV�IURP�WKH�QRUWK�QRUWKZHVW��

0LQLQJ�RSHUDWLRQV�DUH�FRQGXFWHG�\HDU�URXQG��

���� /RFDO�5HVRXUFHV�

6XSSOLHV�DQG�3HUVRQQHO�

7KH�0LQH�SURSHUW\�LV�ORFDWHG�QHDU�VHYHUDO�FHQWHUV�RI�VXSSO\�IRU�PDWHULDOV�DQG�ZRUNHUV���7KH�FORVHVW�
FRPPXQLWLHV�WR�WKH�0LQH�DUH�&DUUL]DOLOOR��0H]FDOD��0D]DSD��;RFKLSDOD��=XPSDQJR��&KLOSDQFLQJR��DQG�
,JXDOD���&XUUHQWO\��������SHUVRQV�DUH�HPSOR\HG�RQ�VLWH�DV�XQLRQL]HG�ZRUNHUV��QRQ�XQLRQL]HG�HPSOR\HHV��
DQG�LQGHSHQGHQW�FRQWUDFWRUV��
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6XUIDFH�:DWHU�

7KH�0LQH�SURSHUW\�LV�LQ�+\GURORJLF�5HJLRQ����LQ�WKH�5LR�%DOVDV�EDVLQ��ZKLFK�FRYHUV��������RI�WKH�WRWDO�
DUHD�RI�*XHUUHUR�6WDWH���7KH�5LR�%DOVDV�LV�WKH�RQO\�SHUHQQLDO�VXUIDFH�ZDWHU�FRXUVH�QHDU�WKH�0LQH�SURSHUW\�
DQG�LV�ORFDWHG�DSSUR[LPDWHO\���NP�IURP�WKH�QRUWKHUQ�ERXQGDU\�RI�WKH�0LQH�SURSHUW\���7KH�5LR�%DOVDV��
ZKLFK�VXSSOLHV�ZDWHU�WR�WKH�0H]FDOD�SXPSLQJ�VWDWLRQ�QHDU�WKH�WRZQ�RI�0H]FDOD��GUDLQV�DQ�DUHD�RI�
�������NPð���5LR�%DOVDV�%DVLQ�ZDWHU�LV�XVHG�IRU�ZDWHU�VXSSO\�IRU�RUH�EHQHILFLDWLRQ�SURFHVVHV���7KH�
HVWLPDWHG�YROXPH�RI�ZDWHU�REWDLQHG�IURP�WKH�5LR�%DOVDV�%DVLQ�LV����/�V��

7KH�PRVW�LPSRUWDQW�WULEXWDULHV�LQ�WKH�DUHD�DUH�WKH�;RFKLSDOD�DQG�0D]DSD�VWUHDPV��ERWK�RI�ZKLFK�MRLQ�WKH�
5LR�%DOVDV�RQ�LWV�VRXWKHUQ�PDUJLQ��

7KH�/RV�)LORV�PLQH�RSHUDWLRQV�DUH�ORFDWHG�ZLWKLQ�D�VPDOO�ZDWHUVKHG��DSSUR[LPDWHO\����NPð��ERXQGHG�E\�
WKH�/RV�)LORV�ZDWHUVKHG�WR�WKH�HDVW��WKH�/D�/DJXQLOOD�KLOO�WR�WKH�QRUWK��WKH�$]XO�DQG�(O�2FRWDO�KLOOV�WR�WKH�
ZHVW��DQG�WKH�(O�&HGUDO�KLOO�WR�WKH�6RXWKHDVW���:LWKLQ�WKLV�ZDWHUVKHG��WKH�PDLQ�FRXUVH�LV�WKH�VKDOORZ�
&DUUL]DOLOOR�VWUHDP�ZKRVH�KHDG�LV��±��NP�VRXWK�RI�WKH�WRZQ�RI�&DUUL]DOLOOR�DQG�ZKLFK�IORZV�QRUWKZDUG�WR�
EHFRPH�WKH�0D]DSD�VWUHDP��

:DWHU�IURP�WKH�0D]DSD�VWUHDP�LV�PDLQO\�XVHG�IRU�OLYHVWRFN�FRQVXPSWLRQ��

:DWHUVKHGV�ORFDWHG�HDVW�RI�WKH�/RV�)LORV�SLW�GUDLQ�LQWR�&XDXKWHSHWO�&DQ\RQ��ZKLFK�RSHQV�DSSUR[LPDWHO\�
��NP�HDVW�E\�WKH�;RFKLSDOD�VWUHDP���7KH�;RFKLSDOD�VWUHDP�IORZV�LQWHUPLWWHQWO\�WRZDUG�WKH�QRUWK�DQG�LV�D�
WULEXWDU\�WR�WKH�5LR�%DOVDV��LQ�WKH�WRZQ�RI�0H]FDOD���7KLV�VWUHDP�UHPDLQV�GU\�WKURXJKRXW�WKH�\HDU�DQG�
HYHQ�GXULQJ�WKH�UDLQ\�VHDVRQ��H[FHSW�GXULQJ�VWRUP�HYHQWV��

$�VPDOO�DUHD�LQ�WKH�QRUWKHUQ�VHFWLRQ�RI�WKH�0LQH�SURSHUW\�GUDLQV�WR�WKH�7HSHJRORO�&DQ\RQ��ZKLFK�OHDGV�
GLUHFWO\�WR�WKH�5LR�%DOVDV��DSSUR[LPDWHO\���NP�GRZQVWUHDP�RI�WKH�WRZQ�RI�0H]FDOD���6XUIDFH�IORZV�IURP�
7HSHJRORO�&DQ\RQ�DUH�LQWHUPLWWHQW�DQG�RQO\�IORZ�GXULQJ�VHYHUH�VWRUP�HYHQWV��

���� ,QIUDVWUXFWXUH�

7KH�0LQH�KDV�SRZHU��ZDWHU��DQG�FRPPXQLFDWLRQV�LQIUDVWUXFWXUH�LQ�SODFH���3RZHU�LV�VXSSOLHG�XQGHU�D�
VHOI�VXSSO\�DJUHHPHQW�ZLWK�D�VXEVLGLDU\�RI�,QWHU*HQ�IURP�D�FRPELQHG�F\FOH��QDWXUDO�JDV�ILUHG�SRZHU�
VWDWLRQ�ORFDWHG�LQ�6DQ�/XLV�GH�3D]��*XDQDMXDWR�6WDWH���$�SRZHU�WUDQVSRUWDWLRQ�DJUHHPHQW�ZLWK�WKH�
JRYHUQPHQW�XWLOLW\�VHUYLFH��&RPLVLyQ�)HGHUDO�GH�(OHFWULFLGDG��&)(���SURYLGHV�EDFNXS�VXSSO\�DQG�WUDQVIHUV�
SRZHU�IURP�,QWHU*HQ¶V�SRZHU�SODQW�WR�WKH�0LQH¶V�SRZHU�VXEVWDWLRQ���3URFHVV�DQG�SRWDEOH�ZDWHU�IRU�WKH�
0LQH�LV�VRXUFHG�IURP�D�ODUJH�ZHOO�DGMDFHQW�WR�WKH�5LR�%DOVDV�ORFDWHG�����NP�ZHVW�RI�0H]FDOD���6LWH�
FRPPXQLFDWLRQV�LQFOXGH�VDWHOOLWH�VHUYLFH��XVLQJ�9R,3��IRU�WHOHSKRQHV��DQG�LQWHUQHW�SURWRFROV��IRU�UHJXODU�
FRPSXWHU�EXVLQHVV����7KH�RSHQ�SLW�DQG�XQGHUJURXQG�RSHUDWLRQV�XVH�WZR�ZD\�UDGLR�FRPPXQLFDWLRQV��DQG�
WKH�RSHQ�SLW�XVHV�D�*36�EDVHG�DXWRPDWHG�WUXFN�GLVSDWFK�V\VWHP��

$GGLWLRQDO�LQIUDVWUXFWXUH�LQIRUPDWLRQ��LQFOXGLQJ�ZDWHU��SRZHU��DQG�D�PLQH�VLWH�OD\RXW�SODQ��LV�FRQWDLQHG�LQ�
6HFWLRQ�������

���� 3K\VLRJUDSK\�

7KH�0LQH�SURSHUW\�LV�FKDUDFWHUL]HG�E\�ODUJH�OLPHVWRQH�PRXQWDLQV��GLYLGHG�E\�ZLGH�YDOOH\V���7KH�VORSHV�RI�
WKH�KLOOV�YDU\�IURP�YHU\�IODW����±�����WR�VWHHS�VORSHV���������0RXQWDLQ�VORSHV�KDYH�VSDUVH�YHJHWDWLRQ��
ZKLOH�WKH�YDOOH\�ERWWRPV�DUH�JHQHUDOO\�IDUPHG��

7KH�PD[LPXP�HOHYDWLRQ�LQ�WKH�0LQH�SURSHUW\�LV�WKH�VXPPLW�RI�(O�%HUPHMDO�+LOO��DW�������PDVO���7KH�
PLQLPXP�HOHYDWLRQ�LV�WKH�YDOOH\��ZKHUH�WKH�JROG�UHFRYHU\�SODQW�LV�ORFDWHG��DW�������PDVO��
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�
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$�WRWDO�RI�����SODQW�VSHFLHV�ZDV�LGHQWLILHG�QHDU�WKH�0LQH�SURSHUW\���7KUHH�VSHFLHV�DUH�SURWHFWHG�XQGHU�
0H[LFDQ�6WDQGDUG�120�����6(0$51$7��������7KHVH�VSHFLHV�DUH�DOO�ORFDWHG�RXWVLGH�RI�WKH�PLQLQJ�
GLVWXUEDQFH�DUHDV�DQG�KDYH�QRW�EHHQ�LPSDFWHG�E\�WKH�0LQH���)LYH�SODQW�VSHFLHV�RI�FRPPHUFLDO�LQWHUHVW�
ZHUH�LGHQWLILHG�RQ�WKH�0LQH�SURSHUW\���&XUUHQW�PLQLQJ�DQG�FRQVWUXFWLRQ�DFWLYLWLHV�KDYH�UHVXOWHG�LQ�FOHDULQJ�
RI�YHJHWDWLRQ��

$�WRWDO�RI�����IDXQD�VSHFLHV�ZDV�LGHQWLILHG�LQ�WKH�UHJLRQ��PRVW�RI�ZKLFK�ZHUH�ELUGV���7KH�0LQH�SURSHUW\�OLHV�
RQ�D�PLJUDWRU\�URXWH�IRU�WZR�ELUG�VSHFLHV��OD�SDORPD�GH�DOD�EODQFD�DQG�OD�KXLORWD���

���� &RPPHQWV�RQ�$FFHVVLELOLW\��&OLPDWH��/RFDO�5HVRXUFHV��,QIUDVWUXFWXUH��

DQG�3K\VLRJUDSK\�

,Q�WKH�RSLQLRQ�RI�WKH�4XDOLILHG�3HUVRQV��WKH�DYDLODELOLW\�RI�SRZHU��ZDWHU��FRPPXQLFDWLRQV�IDFLOLWLHV��DQG�DQ�
H[LVWLQJ�ZRUNIRUFH�VXSSRUW�WKH�GHFODUDWLRQ�RI�0LQHUDO�5HVRXUFHV�DQG�0LQHUDO�5HVHUYHV���/RV�)LORV�PLQH�
KDV�REWDLQHG�VXIILFLHQW�VXUIDFH�ULJKWV�WR�VXSSRUW�RQJRLQJ�RSHUDWLRQV��

�



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH��±��

���� +,6725<�

/RV�)LORV�

0XFK�RI�WKH�HDUO\�H[SORUDWLRQ�DQG�PLQLQJ�DFWLYLW\�LQ�WKH�DUHD�ZDV�IRFXVHG�RQ�WKH�QHLJKERULQJ�1XND\�FODLP�
SULRU�WR�WKH�GLVFRYHU\�RI�WKH�/RV�)LORV�PLQH�LQ��������7KH�1XND\�PLQH�LV�RQH�RI�WKH�HDUOLHVW�RSHUDWLRQV�LQ�
WKH�DUHD��ZLWK�ILUVW�XQGHUJURXQG�SURGXFWLRQ�LQ�WKH�SHULRG�����±������KRZHYHU��WKHUH�DUH�QR�SURGXFWLRQ�
UHFRUGV�IURP�WKLV�SHULRG���0LQHUD�*XDGDOXSH�6�$��GH�&�9���0LQHUD�*XDGDOXSH��ZDV�WKH�RSHUDWRU�RI�1XND\���
8QGHUJURXQG�RSHUDWLRQV�UHRSHQHG�LQ������DQG�FRQWLQXHG�XQWLO�������SURGXFLQJ�DSSUR[LPDWHO\�����0W�DW�
���J�W�$X���$�WKLUG�SHULRG�RI�H[SORLWDWLRQ�RFFXUUHG�IURP�RSHQ�SLW�RSHUDWLRQV�FRPPHQFLQJ�LQ��������7KHUH�LV�
QR�SURGXFWLRQ�UHFRUG�IURP�WKLV�SHULRG��HLWKHU��

7KH�/RV�)LORV�DUHD�ZDV�RQO\�VXEMHFW�WR�VSRUDGLF�SURVSHFWLQJ�WKURXJK�WKH���WK�FHQWXU\��XQWLO�7HFN�
&RUSRUDWLRQ��7HFN��EHFDPH�LQWHUHVWHG�LQ�WKH�1XND\�SURSHUW\�LQ�������WKH\�FRPSOHWHG�DQ�DJUHHPHQW��WKH�
1XND\�$JUHHPHQW��ZLWK�0LQHUD�0LUDO�6�$��GH�&�9���ZKLFK�ZDV�LQ�WKH�SURFHVV�RI�EX\LQJ�RXW�WKH�RZQHUV�RI�
0LQHUD�1XND\��WKH�KROGHUV�RI�WKH�1XND\�PLQLQJ�OLFHQVH��

0LQHUD�1XWHFN�6�$��GH�&�9���0LQHUD�1XWHFN��ZDV�IRUPHG�E\�7HFN�DQG�0LUDQGD�0LQLQJ�'HYHORSPHQW�
&RUSRUDWLRQ���0LQHUD�1XWHFN�FRQGXFWHG�UHJLRQDO�H[SORUDWLRQ�DQG�D�GULOOLQJ�FDPSDLJQ�DURXQG�WKH�1XND\�
RSHUDWLRQV��IRFXVLQJ�RQ�WKH�SRWHQWLDO�IRU�PLQHUDOL]HG�VNDUQV�DURXQG�WKH�WDUJHW�LQWUXVLYHV���7KH�GLVFRYHU\�
KROH�IRU�WKH�/RV�)LORV�GHSRVLW�ZDV�GULOOHG�LQ�$XJXVW�������

:RUN�LQ������IRFXVHG�RQ�WKH�GHOLQHDWLRQ�RI�WKH�/RV�)LORV�DQG�3HGUHJDO�SURVSHFWV��WKHVH�ZHUH�
VXEVHTXHQWO\�UHFRJQL]HG�DV�RQH�FRQWLQXRXV�GHSRVLW���,Q�������GHOLQHDWLRQ�GULOOLQJ�DW�/RV�)LORV�FRQWLQXHG��
DQG�D�ILUVW�PLQHUDO�UHVRXUFH�HVWLPDWH�ZDV�SURGXFHG���7HFN�XQGHUWRRN�PLQHUDO�UHVRXUFH�HVWLPDWH�XSGDWHV��
SUHOLPLQDU\�PLQLQJ�VWXGLHV��DQG�PHWDOOXUJLFDO�WHVW�ZRUN�LQ�WKH�SHULRG�IURP������WR�������

,Q�1RYHPEHU�������*ROGFRUS�JDLQHG������RZQHUVKLS�RI�/RV�)LORV�WKURXJK�WKH�SXUFKDVH�RI�0LUDQGD�
0LQLQJ�'HYHORSPHQW�&RUSRUDWLRQ��0LUDQGD��DQG�DVVRFLDWHG�DJUHHPHQWV�ZLWK�7HFN���,Q�������DGGLWLRQDO�
GHOLQHDWLRQ��GULOOLQJ��JHRWHFKQLFDO�DQG�HQYLURQPHQWDO�VWXGLHV��DQG�PHWDOOXUJLFDO�WHVW�ZRUN�ZDV�FRQGXFWHG�
WR�VXSSRUW�IHDVLELOLW\�OHYHO�VWXGLHV�RQ�WKH�PLQHUDOL]DWLRQ���0LQHUDO�5HVHUYHV�ZHUH�GHFODUHG�IRU�/RV�)LORV�LQ�
������

*ROGFRUS�DOVR�DFTXLUHG�WKH�1XND\�PLQH�LV�������ZKLFK�ZDV�VXEVHTXHQWO\�LQWHJUDWHG�ZLWK�WKH�/RV�)LORV�
RSHUDWLRQV�DV�WKH�/RV�)LORV�8QGHUJURXQG�PLQH��

%HUPHMDO�

7KH�%HUPHMDO�GHSRVLW�ZDV�LQLWLDOO\�RYHUORRNHG�E\�SURVSHFWRUV�GXH�WR�ORZ�JROG�JUDGHV�DW�VXUIDFH�DQG�
QHJDWLYH�UHVXOWV�IURP�GLDPRQG�GULOOLQJ�E\�'UDFR�DQG�WKH�0LQHUDO�5HVRXUFHV�&RXQFLO��&RQVHMR�GH�
5HFXUVRV�0LQHUDOHV��FXUUHQWO\���0H[LFDQ�*HRORJLFDO�6XUYH\����/LWWOH�DWWHQWLRQ�ZDV�SDLG�WR�WKLV�DUHD�XQWLO�
������ZKHQ�JHRORJLVWV�IURP�,QGXVWULDV�3HxROHV�6�$��GH�&�9���3HxROHV��VDPSOHG�MDVSHURLGV�ZLWKLQ�DQ�
H[WHQVLYH�R[LGDWLRQ�]RQH�RQ�WRS�RI�&HUUR�%HUPHMDO���*ROG�YDOXHV�ZHUH�RXWOLQHG�LQ�DVVRFLDWLRQ�ZLWK�WKH�
R[LGH�]RQH�DQG�MDVSHURLGV���,Q�������JHRSK\VLFLVWV�UHFRJQL]HG�VWURQJ�PDJQHWLF�DQG�LQGXFHG�SRODUL]DWLRQ�
DQRPDOLHV��DQG�LQ������3HxROHV�VWDUWHG�D�GHWDLOHG�H[SORUDWLRQ�SURJUDP�IRU�EXON�PLQHDEOH�JROG�GHSRVLWV���
3HxROHV�FRPSOHWHG�D�PLQHUDO�UHVRXUFH�HVWLPDWH�DQG�SUHIHDVLELOLW\�VWXG\�LQ������WKDW�HQYLVDJHG�D�
�������W�G�RSHQ�SLW�DQG�KHDS�OHDFKLQJ�RSHUDWLRQ��

'XULQJ�������:KHDWRQ�5LYHU�0LQHUDOV�/WG��HYDOXDWHG�WKH�%HUPHMDO�GHSRVLW�DQG�FRQGXFWHG�D�GXH�GLOLJHQFH�
UHYLHZ�RI�WKH�SURMHFW���6XEVHTXHQWO\��D�QXPEHU�RI�SLWV�DQG�DGLWV�ZHUH�H[FDYDWHG�WR�REWDLQ�EXON�VDPSOHV�
IRU�YDOLGDWLRQ�RI�WKH�ORFDO�JUDGH�HVWLPDWHV�DQG�WR�SURYLGH�UHSUHVHQWDWLYH�PDWHULDO�IRU�PHWDOOXUJLFDO�WHVW�
ZRUN��
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�
���0DUFK������ 3DJH��±��

2Q����0DUFK�������*ROGFRUS¶V�ZKROO\�RZQHG�RSHUDWLQJ�0H[LFDQ�&RPSDQ\�/XLVPLQ�DFTXLUHG�WKH�%HUPHMDO�
JROG�GHSRVLW�IURP�0LQHUD�(O�%HUPHMDO��6��GH�5�/��GH�&�9���D�MRLQW�YHQWXUH�EHWZHHQ�3HxROHV�DQG�1HZPRQW�
0LQLQJ�&RUSRUDWLRQ��1HZPRQW���

'XH�GLOLJHQFH�PHWDOOXUJLFDO�VWXGLHV�RQ�WKH�%HUPHMDO�PLQHUDOL]DWLRQ�IRU�KHDS�OHDFK�DPHQDELOLW\�ZHUH�
LQLWLDWHG�DQG�DGGLWLRQDO�GLDPRQG�FRUH�GULOOLQJ�FRQGXFWHG�WR�VXSSRUW�PLQHUDO�UHVRXUFH�DQG�PLQHUDO�UHVHUYH�
HVWLPDWHV��DQG�WR�VXSSRUW�RSHQ�SLW�PLQLQJ�VWXGLHV��

/RV�)LORV�±�%HUPHMDO�

,Q�������IXUWKHU�PHWDOOXUJLFDO��JHRWHFKQLFDO��DQG�HQJLQHHULQJ�VWXGLHV�ZHUH�XQGHUWDNHQ��ZKLFK�UHVXOWHG�LQ�
WKH�LQWHJUDWLRQ�RI�%HUPHMDO�DQG�/RV�)LORV�LQWR�RQH�FRPSUHKHQVLYH�SURSRVHG�PLQLQJ�RSHUDWLRQ��

)HDVLELOLW\�OHYHO�VWXGLHV�IRU�/RV�)LORV�DQG�%HUPHMDO�2SHQ�3LWV�DQG�WKH�/RV�)LORV�8QGHUJURXQG�ZHUH�
FRPSOHWHG�IURP������WR��������7KH�FXUUHQW�PLQLQJ�RSHUDWLRQV�FRPPHQFHG�LQ�������

$Q�LQWHUQDO�VWXG\�ZDV�FRPSOHWHG�RQ�WKH�%HUPHMDO�8QGHUJURXQG�GHSRVLW�WR�H[DPLQH�WKH�SRWHQWLDO�IRU�
GHYHORSPHQW�DV�D�QHZ�XQGHUJURXQG�PLQH�WR�DXJPHQW�H[LVWLQJ�SURGXFWLRQ��

���� 3URGXFWLRQ�+LVWRU\�

2SHQ�SLW�PLQLQJ�FRPPHQFHG�DW�/RV�)LORV�LQ��������8QGHUJURXQG�SURGXFWLRQ�DQG�WKH�ILUVW�JROG�SRXU�
FRPPHQFHG�LQ��������$QQXDO�RSHQ�SLW�RUH�SURGXFWLRQ�UDWHV�LQFUHDVHG�WR�RYHU����0W�D�E\�������ZLWK�WRWDO�
PLQLQJ��RUH�DQG�ZDVWH��RI�RYHU����0W�D�RFFXUULQJ�IURP������WR�������7DEOH��������3URGXFWLRQ�IURP�
XQGHUJURXQG�VRXUFHV�KDV�YDULHG�IURP�����W�G�LQ������WR�RYHU�������W�G�LQ�������7DEOH�������

7DEOH������ 2SHQ�3LW�3URGXFWLRQ�5HFRUG�����±�����

<HDU�
2UH�3URGXFHG�

�W��
$X�*UDGH�
�J�W�$X��

:DVWH�
�W��

6WULS�5DWLR�
�ZDVWH�WR�RUH��

����� ������� ����� ���������� ������

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

����� ���������� ����� ����������� �����
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����� ����������� ����� ����������� �����
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7DEOH������ 8QGHUJURXQG�0LQH�3URGXFWLRQ�5HFRUG�����±�����

<HDU�
2UH�3URGXFHG�

�W��
$X�*UDGH�
�J�W�$X��

����� �������� �����

����� �������� �����
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���� *(2/2*,&$/�6(77,1*�$1'�0,1(5$/,=$7,21�

���� 5HJLRQDO�*HRORJ\�

7KH�/RV�)LORV�PLQH�SURSHUW\�LV�LQ�WKH�PXQLFLSDOLW\�RI�(GXDUGR�1HUL�LQ�WKH�6WDWH�RI�*XHUUHUR��QHDU�WKH�
FHQWHU�RI�D�ODUJH��DSSUR[LPDWHO\�����NP�GLDPHWHU�FLUFXODU�VKDSHG�IHDWXUH�NQRZQ�DV�WKH�0RUHORV�*XHUUHUR�
�VHGLPHQWDU\��%DVLQ���7KH�EDVLQ�LV�D�WKLFN�VHTXHQFH�RI�0HVR]RLF�SODWIRUP�FDUERQDWH�URFNV�VXFFHVVLYHO\�
FRPSULVLQJ�WKH�0RUHORV��&XDXWOD��DQG�0H]FDOD�)RUPDWLRQV���7KH�FDUERQDWHV�ZHUH�LQWUXGHG�E\�D�QXPEHU�
RI�HDUO\�7HUWLDU\�DJH�JUDQLWRLG�ERGLHV���7KHVH�FDUERQDWH�XQLWV�DUH�XQGHUODLQ�E\�3UHFDPEULDQ�DQG�
3DODHR]RLF�EDVHPHQW�URFNV��

7KH�0RUHORV�)RUPDWLRQ�FRPSULVHV�PHGLXP��WR�WKLFN�EHGGHG�IRVVLOLIHURXV�FU\VWDOOLQH�OLPHVWRQHV�DQG�
GRORPLWHV���7KH�ORZHU�FRQWDFW�LV�QRW�H[SRVHG�ZLWKLQ�WKH�0LQH�SURSHUW\��EXW�IURP�DYDLODEOH��3HWUROHRV�
0H[FLDQRV��3(0(;�GULOO�GDWD��WKH�0RUHORV�)RUPDWLRQ�KDV�D�WKLFNQHVV�RI�DW�OHDVW�������P�QHDU�WKH�
FRPPXQLW\�RI�0H]FDOD��

7KH�&XDXWOD�)RUPDWLRQ�WUDQVLWLRQDOO\�RYHUOLHV�WKH�0RUHORV�)RUPDWLRQ���7KLV�IRUPDWLRQ�FRPSULVHV�D�
VXFFHVVLRQ�RI�WKLQ��WR�PHGLXP�EHGGHG�VLOW\�OLPHVWRQHV�DQG�VDQGVWRQHV�ZLWK�DUJLOODFHRXV�SDUWLQJV�DQG�
PLQRU�VKDOH�LQWHUFDODWLRQV��

7KH�0H]FDOD�)RUPDWLRQ��LQ�WXUQ��WUDQVLWLRQDOO\�RYHUOLHV�WKH�&XDXWOD�)RUPDWLRQ�DQG�FRQVLVWV�RI�D�SODWIRUP�WR�
IO\VFK�OLNH�VXFFHVVLRQ�RI�LQWHUEHGGHG�VDQGVWRQHV��VLOWVWRQHV��DQG�OHVVHU�VKDOHV��ZKLFK�KDYH�EHHQ�
H[WHQVLYHO\�DOWHUHG�WR�KRUQIHOV�QHDU�LQWUXVLYH�FRQWDFWV��

7KH�VHGLPHQWDU\�VXFFHVVLRQ�ZDV�IROGHG�LQWR�EURDG�QRUWK�VRXWK�WUHQGLQJ�SDLUHG�DQWLFOLQHV�DQG�V\QFOLQHV�
EHFDXVH�RI�HDVW�YHUJHQW�FRPSUHVVLRQ�GXULQJ�WKH�/DUDPLGH�WLPH����±���0D����7KH�0LQH�SURSHUW\�DUHD�OLHV�
DW�WKH�WUDQVLWLRQ�EHWZHHQ�EHOWV�RI�RYHUWKUXVW�URFNV�WR�WKH�ZHVW�DQG�PRUH�EURDGO\�IROGHG�URFNV�WR�WKH�HDVW���
0RVW�VHGLPHQWDU\�URFNV�REVHUYHG�RQ�WKH�0LQH�SURSHUW\�DUH�RI�WKH�0RUHORV�)RUPDWLRQ��

7KH�&UHWDFHRXV�VHGLPHQWDU\�URFNV�DQG�7HUWLDU\�JUDQLWRLG�LQWUXVLRQV�DUH�XQFRQIRUPDEO\�RYHUODLQ�E\�D�
VHTXHQFH�RI�7HUWLDU\�LQWHUPHGLDWH�YROFDQLF�URFNV�DQG�DOOXYLDO�VHGLPHQWDU\�URFNV��UHG�VDQGVWRQHV�DQG�
FRQJORPHUDWHV��WKDW�SDUWLDOO\�FRYHU�WKH�UHJLRQ��

5HJLRQDO�VWUXFWXUHV�LQFOXGH�VHWV�RI�QRUWKHDVW��DQG�QRUWKZHVW�WUHQGLQJ�IDXOWV�DQG�IUDFWXUHV�WKDW�FXW�ERWK�
WKH�FDUERQDWH�VHTXHQFH�DQG�WKH�LQWUXVLYH�URFNV���7KH�GLVWULEXWLRQ�RI�LQWUXVLYH�ERGLHV�LQ�QRUWKZHVW�WUHQGLQJ�
EHOWV�LV�WKRXJKW�WR�UHIOHFW�WKH�FRQWURO�RQ�WKHLU�HPSODFHPHQW�E\�SUHH[LVWLQJ�QRUWKZHVW�WUHQGLQJ�IDXOWV��GH�OD�
*DU]D�HW��DO���������

'LVVROXWLRQ�RI�WKH�FDUERQDWH�URFNV�KDV�UHVXOWHG�LQ�H[WHQVLYH�DUHDV�RI�NDUVW�WRSRJUDSK\�FRQVLVWLQJ�RI�
QXPHURXV�FDYHUQV�DQG�VLQNKROHV���7\SLFDOO\��D�PDQWOH�RI�FDOLFKH�XS�WR����P�WKLFN�KDV�GHYHORSHG�RQ�WKH�
FDUERQDWH�URFNV�DW�VXUIDFH��

���� 0LQHUDOL]DWLRQ�

5HJLRQDO�PLQHUDOL]DWLRQ�VW\OHV�FRPSULVH�VNDUQ�KRVWHG�DQG�HSLWKHUPDO�SUHFLRXV�PHWDO�R[LGH�GHSRVLWV��DV�
ZHOO�DV�YROFDQRJHQLF�PDVVLYH�VXOILGH�GHSRVLWV���,Q�*XHUUHUR��WKHVH�RFFXU�DV�WZR�DGMDFHQW�DUFXDWH�EHOWV��
ZLWK�WKH�*XHUUHUR�*ROG�%HOW�O\LQJ�WR�WKH�HDVW�DQG�RQ�WKH�FRQFDYH�PDUJLQ�RI�WKH�PDVVLYH�VXOILGH�EHOW���%RWK�
EHOWV�DUH�DSSUR[LPDWHO\����NP�ZLGH�DQG�RYHU�����NP�ORQJ��IURP�QRUWKZHVW�WR�VRXWKHDVW��

)LJXUH�����VKRZV�WKH�PDMRU�OLWKRORJLFDO�XQLWV�DQG�JURXQG�KROGLQJV�LQ�WKH�*XHUUHUR�*ROG�%HOW��

�
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)LJXUH������ 5HJLRQDO�*HRORJ\�3ODQ�±�*XHUUHUR�*ROG�%HOW�

�
1RWH���)LJXUH�SUHSDUHG�E\�*ROGFRUS��������

�
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�
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2[LGH�VNDUQ�GHYHORSPHQW�RFFXUV�DW�RU�QHDU�WKH�LQWUXVLYH�FRQWDFW�ZLWK�WKH�FDUERQDWH�ULFK�0RUHORV�
)RUPDWLRQ�VHGLPHQWV�RQ�WKH�0LQH�SURSHUW\���*DUQHW�ULFK�VNDUQ�SUHGRPLQDWHV�DW�WKH�EDVH�RI�WKH�GHSRVLWV�
ZLWK�WUDFHV�RI�VLOLFD�JUDGLQJ�XSZDUG�WR�FKORULWH��DQG�HSLGRWH�SOXV�DEXQGDQW�VLOLFD�WRZDUG�WKH�WRS���6HULFLWH�
LV�DEXQGDQW�EXW�LV�UHVWULFWHG�WR�WKH�DSH[HV�RI�WKH�VWRFNV���7KH�R[LGH�VNDUQ�IRUPDWLRQ�RFFXUUHG�LQ�
WKUHH�VWDJHV��ZLWK�ODWH�K\GURWKHUPDO�YHLQLQJ�RYHUSULQWLQJ�WKH�VHTXHQFH��

� 6WDJH���3URJUDGH�6NDUQ���&RQVLVWV�RI�JDUQHW�S\UR[HQH�HQGRVNDUQ�ZLWK�OHVVHU�TXDQWLWLHV�RI�H[RVNDUQ��
LQFOXGLQJ�PDVVLYH�PDJQHWLWH��IRUPLQJ�DQ�HQYHORSH�DURXQG�WKH�VWRFN��

� 6WDJH���5HWURJUDGH�6NDUQ���([WHQVLYH�FKORULWH�HSLGRWH��WUHPROLWH�DFWLQROLWH��DQG�SKORJRSLWH�VHUSHQWLQH�
DVVHPEODJHV�ZLWK�OHVVHU�WDOF��PXVFRYLWH��DQG�VHULFLWH�SUHGRPLQDWH�LQ�WKH�XSSHU�����P�RI�WKH�VWRFN���
7KLV�KDOR�FDQ�EH�DV�PXFK�DV�����P�ZLGH�ZLWKLQ�WKH�LQWUXVLRQ��

� 6WDJH���/DWH�6NDUQ���6NDUQ�FRQVLVWV�RI�JDUQHW�YHLQV�WKDW�FXW�WKURXJK�ERWK�ILUVW�VWDJH�SURJUDGH�DQG�
ODWHU�UHWURJUDGH�VNDUQ��

� 6WDJH���/DWH�9HLQLQJ���&RQVLVWV�RI�WZR�VXFFHVVLYH�JROG�EHDULQJ�VWDJHV�RI�VLOLFD�DV�ZHOO�DV�SKORJRSLWH�
DQG�DPSKLEROH�YHLQV���(DUOLHU�TXDUW]�S\ULWH�KHPDWLWH�YHLQV�ZHUH�IROORZHG�E\�TXDUW]�S\ULWH��
RSDO�FKDOFHGRQLF�TXDUW]�YHLQV��DQG�VLOLFD�IORRGLQJ�DORQJ�VWUXFWXUHV�DV�ZHOO�DV�ZLWKLQ�WKH�LQWUXVLYH�
PDWUL[��

�

3HUYDVLYH�MDVSHURLGV�W\SLFDOO\�RFFXU�DVVRFLDWHG�ZLWK�WKH�ODWH�YHLQLQJ�VWDJH��UHSODFLQJ�VNDUQ�DQG�LQWUXVLYH�
URFNV��DQG�IRUPLQJ�D�VLOLFD�FDS��

���� 'HSRVLWV�

7KH�ORFDWLRQV�RI�WKH�PDMRU�NQRZQ�GHSRVLWV�DQG�PLQHUDOL]HG�]RQHV�QDPLQJ�KLHUDUFK\�ZLWKLQ�/RV�)LORV�0LQH�
SURSHUW\�DUH�LOOXVWUDWHG�LQ�)LJXUH�����DQG�)LJXUH������

)LJXUH������ /RV�)LORV�0LQH�'HSRVLW�+LHUDUFK\�

�
�

/RV�)LORV�
0LQH

6DQ�3DEOR

;RFKLSDOD

/RV�)LORV�

/RV�)LORV�
2SHQ�3LW

/RV�)LORV�

�3

$J�LWD

(O�*UDQGH

=RQH���

&UHVW Q�5RMR

/RV�)LORV�
8QGHUJURXQG

1RUWH

1XND\
1XND\�

&RQFKLWD

3HQLQVXODU 3HQLQVXODU

6XU

6XU

'LHJRV

&KLPHQHD

,QGHSHQGHQFLD

=RQH��� =RQH����

&UHVW Q�5RMR

%HUPHMDO

%HUPHMDO�
2SHQ�3LW

%HUPHMDO�

*XDGDOXSH

*XDGDOXSH

/XFHUR
%HUPHMDO�

8QGHUJRXQG

([SORUDWLRQ��

%ORFN�0RGHO�
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)LJXUH������ *HRORJLF�0DS�ZLWK�0LQH�/RFDWLRQV�

�
1RWH���)LJXUH�SUHSDUHG�E\�*ROGFRUS�������

�

/RV�)LORV�

7KH�/RV�)LORV�2SHQ�3LW�FRPSULVHV�WKH�PLQHUDOL]DWLRQ�FRQWDLQHG�LQ�/RV�)LORV�DQG��3�VHFWRUV���7KH��3�
VHFWRU�LV�IXUWKHU�VXEGLYLGHG�LQWR�WKH�$J�LWD��(O�*UDQGH��=RQH�����DQG�&UHVWRQ�5RMR�]RQHV���7KH�/RV�)LORV�
8QGHUJURXQG�LV�WKH�1XND\��3HQLQVXODU��6XU��DQG�=RQH����ZRUNLQJV�WKDW�ZHUH�IRUPHUO\�NQRZQ�DV�WKH�/RV�
)LORV�1RUWH�DQG�6XU�GHSRVLWV���7KH�XQGHUJURXQG�ZRUNLQJV�FXUUHQWO\�LQFRUSRUDWH�VHYHUDO�]RQHV��LQFOXGLQJ�
,QGHSHQGHQFLD�6XELGD��'LHJRV��1XND\��&RQFKLWD��DQG�3HQLQVXODU��

%HUPHMDO�

7KH�%HUPHMDO�2SHQ�3LW�LQFOXGHV�PLQHUDOL]DWLRQ�PLQHG�LQ�WKH�%HUPHMDO�1RUWK�DQG�6RXWK�VHFWRUV�DQG�WKH�
*XDGDOXSH�GHSRVLW���7KH�%HUPHMDO�8QGHUJURXQG�LQFOXGHV�PDWHULDO�WR�EH�PLQHG�EHORZ�WKH�%HUPHMDO�2SHQ�
3LW��
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�
���0DUFK������ 3DJH��±��

������ /RV�)LORV�

/RV�)LORV�

/LWKRORJLHV�

,Q�WKH�/RV�)LORV�DUHD��PLQHUDOL]DWLRQ�LV�DVVRFLDWHG�ZLWK�WZR�JUDQRGLRULWLF�VWRFNV�WKDW�ZHUH�HPSODFHG�LQ�
FDUERQDWH�URFNV�RI�WKH�0RUHORV�)RUPDWLRQ���7KH�VWRFNV��NQRZQ�DV�(DVW�DQG�:HVW��DUH�HDUO\�7HUWLDU\�LQ�
DJH���7KH�HPSODFHPHQW�RI�WKH�LQWUXVLRQV�UHVXOWHG�LQ�GHYHORSPHQW�RI�KLJK�WHPSHUDWXUH�FDOF�VLOLFDWH�DQG�
R[LGH�PHWDVRPDWLF�DOWHUDWLRQ��VNDUQ��DVVHPEODJHV�WKDW�ZHUH�IROORZHG�E\�GLVWLQFW�PHVR��WR�HSLWKHUPDO�
DOWHUDWLRQ���+HPDWLWH�DQG�PDJQHWLWH�DUH�W\SLFDO�VNDUQ�PLQHUDOV��EXW�GLRSVLGH��ZKLFK�LV�XVXDOO\�UHFRJQL]HG�
LQ�VNDUQ�DVVHPEODJHV��LV�QRW�SUHVHQW���7KH�1XND\�DQG�6XU�GHSRVLWV�IRUPHG�DORQJ�WKH�QRUWK�DQG�VRXWKHUQ�
PDUJLQV�RI�WKH�:HVW�VWRFN��)LJXUH������DQG�)LJXUH���������7KH�3HQLQVXODU�DQG�=RQH����GHSRVLWV�IRUPHG�
RQ�WKH�QRUWKHUQ�DQG�VRXWKZHVW�PDUJLQV�RI�WKH�(DVW�VWRFN��UHVSHFWLYHO\��

)LJXUH������VKRZV�WKH�DUHD�RI�WKH�/RV�)LORV�8QGHUJURXQG�PLQH��ZLWK�WKH�ZRUNLQJV�SURMHFWHG�WR�WKH�
JHRORJLFDO�VXUIDFH���)LJXUH������LV�D�FURVV�VHFWLRQ�WKURXJK�WKH�PLQHUDOL]DWLRQ�H[SORLWHG�E\�WKH�/RV�)LORV�
XQGHUJURXQG�ZRUNLQJV��

7KH�GLIIHULQJ�PRUSKRORJ\�RI�WKH�(DVW�DQG�:HVW�VWRFNV�LV�LQWHUSUHWHG�WR�UHIOHFW�GLIIHUHQW�VWUXFWXUDO�FRQWUROV�
GXULQJ�HPSODFHPHQW���7KH�:HVW�VWRFN�LV�URXJKO\�FLUFXODU�DQG�DSSUR[LPDWHO\�����NP�LQ�GLDPHWHU���7KH�(DVW�
VWRFN�LV�HORQJDWH�LQ�D�QRUWK�VRXWK�GLUHFWLRQ�DQG�LV�DSSUR[LPDWHO\�����NP�ORQJ�DQG����±����NP�ZLGH�LQ�WKH�
VRXWK��LQ�WKH�QRUWK��D�ZHVWHUQ�OREH�H[WHQGV�IRU���NP�LQ�D�ZHVW�VRXWKZHVW�WR�HDVW�QRUWKHDVW�GLUHFWLRQ��

7KH�/RV�)LORV�GHSRVLW�LV�KRVWHG�SULPDULO\�E\�D�GLRULWH�VLOO�WKDW�GLSV�IURP�����WR�����WR�WKH�HDVW��DZD\�IURP�
WKH�(DVW�VWRFN��)LJXUH�����DQG�)LJXUH��������7KH�GLRULWH�ZDV�HPSODFHG�LQWR�D�ODUJH��PRGHUDWHO\�GLSSLQJ�
DFWLYH�VWUXFWXUH�WKDW�SDUDOOHOV�EHGGLQJ�LQ�WKH�PDUEOH���7KH�VLOO�KDV�D�VLJPRLGDO�VKDSH�WKDW�VWDUWV�RXW�URXJKO\�
IODW�DW�WKH�VWRFN��H[WHQGV�HDVW�DW�D�PRGHUDWH�GLS�IRU�DSSUR[LPDWHO\�����P��WXUQV�VRXWK��IODWWHQV�RXW��DQG�
H[WHQGV�WR�WKH�%HUPHMDO�VWRFN��ORFDWHG�DSSUR[LPDWHO\���NP�WR�WKH�VRXWK��

&RQWDLQHG�ZLWKLQ�WKH�VLOO�DUH�WKLQ��GLVFRQWLQXRXV�VODEV�RI�PDUEOH�WKDW�GLS�ZLWK�WKH�VLOO���7KHVH�VODEV�DUH�
LQWHUSUHWHG�WR�EH�VWUXFWXUDOO\�ERXQG�VOLYHUV�RI�ZDOO�URFN�WKDW�ZHUH�FDXJKW�XS�LQ�WKH�GLRULWH�GXULQJ�
HPSODFHPHQW���,Q�WKH�VRXWK�FHQWUDO�SRUWLRQ�RI�WKH�GHSRVLW�WKHUH�LV�D�VHPLFLUFXODU�JDS�LQ�WKH�VLOO��ZLWK�FRUH�
KROHV�GULOOHG�LQ�WKH�JDS�VKRZLQJ�RQO\�PDUEOH�WR�GHSWKV�RI�����P�RU�PRUH��

2Q�WKH�ZHVWHUQ�HGJH�RI�WKH�VLOO��WKH�GLRULWH�JUDGHV�LQWR�JUDQRGLRULWH�RI�WKH�PDLQ�LQWUXVLRQ��(DVW�VWRFN����
(URVLRQ�KDV�H[SRVHG�WKH�XSSHU�SRUWLRQV�RI�WKH�VLOO�DORQJ�ZLWK�VRPH�RI�WKH�FRQWDLQHG�PDUEOH�[HQROLWKV��

%HQHDWK�WKH�GLRULWH�VLOO��PRGHUDWHO\�HDVW�GLSSLQJ�ERGLHV�DQG�ILQJHUV�RI�JUDQRGLRULWH�SURMHFW�LQWR�WKH�
FDUERQDWH�ZDOO�URFNV�DZD\�IURP�WKH�(DVW�VWRFN��IRUPLQJ�D�ORZHU�VLOO�WKDW�JHQHUDOO\�SDUDOOHOV�WKH�GLS�RI�WKH�
XSSHU�GLRULWH�VLOO���2YHU�PXFK�RI�WKH�GHSRVLW�DUHD��D�WKLQ�VOLYHU�RI�PDUEOH�OLHV�EHWZHHQ�WKH�XSSHU�GLRULWH�VLOO�
DQG�WKH�ORZHU�JUDQRGLRULWH�VLOO���7KH�ORZHU�VLOO�LQWUXVLYH�ERGLHV�H[WHQG��DW�PRVW��KDOIZD\�DFURVV�WKH�GULOOHG�
FURVV�VHFWLRQV���7KHVH�LQWUXVLYH�SURMHFWLRQV�EHFRPH�OHVV�SURQRXQFHG�ZLWK�GHSWK��DQG�WKH�VWRFN�EHFRPHV�
HVVHQWLDOO\�YHUWLFDO�D�IHZ�KXQGUHG�PHWHUV�EHORZ�WKH�VLOO��

,Q�WKH�QRUWK�FHQWUDO�SRUWLRQ�RI�WKH�/RV�)LORV�GHSRVLW��VHYHUDO�RI�WKH�HDVWHUQ�PRVW�FRUH�KROHV�HQFRXQWHUHG�
WKLFNQHVVHV�RI�VHYHUDO�KXQGUHG�PHWHUV�RU�PRUH�RI�JUDQRGLRULWH�DERYH�DQG�EHORZ�WKH�GLRULWH�VLOO��

$OWHUDWLRQ�

$OWHUDWLRQ�DVVRFLDWHG�ZLWK�PLQHUDOL]DWLRQ�LV�H[WUHPHO\�YDULHG�DQG�UDQJHV�IURP�KLJK�WHPSHUDWXUH�
PHWDVRPDWLF�WR�ORZHU�WHPSHUDWXUH�HSLWKHUPDO�DOWHUDWLRQ���+RZHYHU��ERWK�EHWD�TXDUW]��TXDUW]�HQULFKHG��
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JUDQRGLRULWH�DQG�GLRULWH�VLOO�URFNV�KRVW�WKH�PRVW�FKDUDFWHULVWLF�DQG�SUHYDOHQW�DOWHUDWLRQ�W\SHV��ZKLFK�LQFOXGH�
WKH�IROORZLQJ��

� 2UWKRFODVH�PDQWOLQJ��IORRGLQJ��DQG�YHLQLQJ��
� 4XDUW]�IORRGLQJ�DQG�YHLQLQJ��
� &DOFLWH�YHLQLQJ��
� 6HULFLWH�LOOLWH�VPHFWLWH�NDROLQLWH�DOWHUDWLRQ��
� +\SRJHQH�LURQ�R[LGHV��LQFOXGLQJ�KHPDWLWH�VSHFXODULWH��DQG�JRHWKLWH��
� 6XOILGH�PLQHUDOL]DWLRQ��FRQVLVWLQJ�RI�S\ULWH��FKDOFRS\ULWH��DUVHQRS\ULWH��ELVPXWK�PLQHUDOV��DQG�

WHWUDG\PLWH��
�
$OWHUDWLRQ�DIIHFWV�ERWK�VNDUQ�DQG�QRQ�VNDUQ�URFNV��DQG�WKH�LQWHQVLW\�W\SLFDOO\�UHIOHFWV�WKH�GHJUHH�RI�
IUDFWXULQJ�RI�WKH�KRVW�URFN��

0HWDO�=RQDWLRQ�

7KHUH�LV�D�GLVWLQFW�PLQHUDORJLFDO�]RQDWLRQ�DFURVV�WKH�/RV�)LORV�GHSRVLW��

� 4XDUW]�YHLQLQJ�LV�UHODWLYHO\�GRPLQDQW�ZLWKLQ�RU�DGMDFHQW�WR�EHWD�TXDUW]�JUDQRGLRULWHV��L�H���WKH�
³SUR[LPDO´�SDUW�RI�WKH�PLQHUDOL]HG�V\VWHP���

� $�WUDQVLWLRQ�]RQH�LQ�ZKLFK�TXDUW]�YHLQLQJ�GHFUHDVHV�VKDUSO\��ZKLOH�VXOILGH�DQG�FDOFLWH�TXDUW]�YHLQLQJ�
LQFUHDVHV��

� &DOFLWH�YHLQLQJ�LV�GRPLQDQW�WRZDUG�WKH�IDU�HGJHV�RI�WKH�GLRULWH�VLOO��L�H���WKH�³GLVWDO´�SDUW�RI�WKH�V\VWHP���
� *ROG�JUDGHV�SHDN�LQ�WKH�WUDQVLWLRQ�]RQH�DQG�FRLQFLGH�ZLWK�WKH�GRPLQDQFH�RI�SXUH�VXOILGH�YHLQV��
�

5HOLFW�SRGV�DQG�VXEVHTXHQWO\�DOWHUHG�]RQHV�RI�PDVVLYH�PDJQHWLWH�GRPLQDWH�WKH�H[RVNDUQ�DOWHUDWLRQ�
DURXQG�WKH�:HVW�VWRFN���7KH�KLJKHU�JUDGH�JROG�YDOXHV�IRXQG�LQ�WKHVH�LURQ�VNDUQ�GHSRVLWV��DV�LQ�WKH�1XND\��
6XELGD��DQG�$J�LWD�]RQHV��DUH�LQWHUSUHWHG�WR�UHVXOW�IURP�ODWH�VWDJH�DOWHUDWLRQ�RYHUSULQWLQJ�WKH�SUHH[LVWLQJ�
VNDUQ�ERG\��

0LQHUDOL]DWLRQ�

7KH�(DVW�VWRFN�GLRULWH�VLOO�KRVWV�DSSUR[LPDWHO\�����RI�WKH�PLQHUDOL]DWLRQ�DW�WKH�/RV�)LORV�GHSRVLW���
0LQHUDOL]DWLRQ�LV�VWUXFWXUDOO\�FRQWUROOHG�E\�EUHFFLDV�DQG�TXDUW]�KHPDWLWH�JROG����FDOFLWH��YHLQV�WKDW�RFFXU�
UHODWLYHO\�ODWH�LQ�WKH�SDUDJHQHWLF�VHTXHQFH�DQG�SUREDEO\�UHSUHVHQW�WKH�ODVW�VWDJH�RI�K\GURWKHUPDO�DFWLYLW\�
LQ�WKH�GHSRVLW���7KH�YHLQV�GLS�DW�PRGHUDWH�WR�VWHHS�DQJOHV�����±������ZKLOH�WKH�EUHFFLDV�GLS�PRUH�
PRGHUDWHO\�����±�������%RWK�YHLQV�DQG�EUHFFLDV�DUH�GHYHORSHG�SUHIHUHQWLDOO\�ZLWKLQ�WKH�LQWUXVLYH�URFNV�DQG�
WKHLU�FRQWDFWV�ZLWK�PDUEOH��DOWKRXJK�WKH\�PD\�DOVR�RFFXU�LQ�PDUEOH���7KH�YHLQV�W\SLFDOO\�RFFXU�LQ�FOXVWHUV�
ZLWK�VSDFLQJV�RI��±���FP���7KH�EUHFFLDV�WHQG�WR�RFFXU�DV�LVRODWHG�RU�ELIXUFDWLQJ�VWUXFWXUHV��

�3�

7KH��3�SRUWLRQ�RI�WKH�JUHDWHU�/RV�)LORV�GHSRVLW�FRPSULVHV�WKH�(O�*UDQGH��$J�LWD��=RQH�����DQG�&UHVWyQ�
5RMR�]RQHV���)LJXUH�����SURYLGHV�DQ�RYHUYLHZ�RI�WKH�ORFDWLRQ�RI�WKH�GHSRVLWV�DQG�WKH�DVVRFLDWHG�JHRORJ\���
)LJXUH������)LJXUH������DQG�)LJXUH�����VKRZ�VFKHPDWLF�JHRORJLFDO�FURVV�VHFWLRQV�WKURXJK�WKH�GHSRVLWV��

0LQHUDOL]DWLRQ�LV�KRVWHG�ZLWKLQ�&UHWDFHRXV�DJHG�PHGLXP�EHGGHG�WR�PDVVLYH�IRVVLOLIHURXV�OLPHVWRQH�RI�WKH�
0RUHORV�)RUPDWLRQ���7KH�FDUERQDWHV�ZHUH�LQWUXGHG�E\�JUDQRGLRULWLF�SOXWRQV�DQG�UHODWHG�GLRULWLF�VWRFNV�DQG�
GLNH�ERGLHV��UHVXOWLQJ�LQ�WKH�IRUPDWLRQ�RI�PDUEOH�ZLWKLQ�WKH�FDOFDUHRXV�URFNV�DQG�ORFDO�GHYHORSPHQW�RI�
FDOF�VLOLFDWH�HQGRVNDUQ�LQ�WKH�LQWUXVLYH�URFNV���3RGV�RI�FDOF�VLOLFDWH�DQG�LURQ�ULFK�H[RVNDUQ�LQ�WKH�PDUEOH�
IRUPHG�DORQJ�FRQWDFWV���7KH�GHSRVLWV�DUH�DGMDFHQW�WR�WKH�(DVW�DQG�:HVW�VWRFNV��

(O�*UDQGH�

7KH�(O�*UDQGH�=RQH�LV�VLWXDWHG�LQ�WKH�QRUWKZHVW�SDUW�RI�WKH�(DVW�VWRFN�ZKHUH�QXPHURXV�QRUWKHDVW�
WUHQGLQJ�LQOLHUV�RI�FDUERQDWHV�OLH�LQ�D�FRPSOH[�UHODWLRQVKLS�ZLWK�WKH�LQWUXVLYH�URFNV���$�VHULHV�RI�VHFWLRQV�
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RULHQWHG�QRUWKZHVW�VRXWKHDVW�DQG�D�SHUSHQGLFXODU�VHW�RULHQWHG�VRXWKZHVW�QRUWKHDVW�KDYH�EHHQ�
FRQVWUXFWHG��DQG�LQWHUSUHWDWLRQ�RI�WKH�OLWKRORJLHV�RQ�VHFWLRQ�LQGLFDWHV�D�VHULHV�RI�VWDFNHG�FDUERQDWH�VODEV�
WKDW�GLS����±����WR�WKH�QRUWKZHVW��OLNHO\�IROORZLQJ�WKH�GRPLQJ�DQG�LQWUXVLRQ�UHODWHG�ORZ�DQJOH�VWUXFWXUHV�
WKDW�SURMHFW�DZD\�IURP�WKH�PDLQ�ERUGHUV�RI�WKH�VWRFN���7KH�FDUERQDWH�LQOLHUV�KDYH�EHHQ�HQFRXQWHUHG�LQ�WKH�
XSSHU�SRUWLRQV�RI�GULOO�KROHV��ZLWK�WKH�ORZHU�SDUWV�RI�WKH�VDPH�GULOO�KROHV�HQFRXQWHULQJ�RQO\�PDVVLYH�
LQWUXVLYH�URFNV���=RQHV�RI�EHWD�TXDUW]�JUDQRGLRULWH�RFFXU�ZLWKLQ�WKH�ORZHU��PDVVLYH�LQWUXVLYH�URFNV��EXW�QRW�
LQ�WKH�XSSHU��PLQHUDOL]HG��LQWHU�VODE�LQWUXVLYH�ERGLHV��

$OWHUDWLRQ�LV�VLPLODU�WR�WKH�RWKHU�(DVW�VWRFN�GHSRVLWV���7KH�FDUERQDWH�VODEV�VKRZ�YDULDEOH�DOWHUDWLRQ�IURP�
FOHDQ�PDUEOH�WR�S\UR[HQH��DQG�PDJQHWLWH�UHSODFHG�H[RVNDUQ��ERWK�ZLWK�QR�R[LGDWLRQ�DQG�UHWURJUDGH�
DOWHUHG��ZLWK�]RQHV�RI�ODWHU�IORRGLQJ�E\�MDVSHURLGDO�VLOLFD���2[LGL]HG�VHULFLWH�FOD\�VLOLFD�.�IHOGVSDU�VXOILGH�
KHPDWLWH�DOWHUDWLRQ�RI�WKH�LQWUXVLYH�LV�VWURQJ�DQG�SHUYDVLYH�DQG�OLNHO\�IROORZV�WKH�QRUWKZHVW�GLSSLQJ�
ORZ�DQJOH�VWUXFWXUHV��

*ROG�PLQHUDOL]DWLRQ�RFFXUV�LQ�ERWK�WKH�LQWUXVLYH�DQG�WKH�YDULDEO\�DOWHUHG�FDUERQDWH�VODEV���7KH�JROG�]RQHV�
WHQG�WR�EH�WKLQ�DQG�HUUDWLF�DQG�GR�QRW�FRUUHODWH�ZHOO�IURP�KROH�WR�KROH�DORQJ�OLWKRORJLF�FRQWDFWV��DOWKRXJK�
WKH�PLQHUDOL]DWLRQ�PD\�EH�IROORZLQJ�ORZ�DQJOH�VWUXFWXUHV�WKDW�FURVVFXW�WKH�ZDOO�URFN�VODEV��

$J�LWD�

7KH�$J�LWD�OLHV�DORQJ�WKH�QRUWK�VLGH�RI�WKH�HDVW�VWRFN��ZKHUH�D�WKLQ�EDQG�RI�LURQ�VNDUQ�KDV�IRUPHG�DORQJ�
WKH�QRUWK�VRXWK�FRQWDFW�EHWZHHQ�WKH�LQWUXVLRQ�DQG�PDUEOH���7KH�PLQHUDOL]DWLRQ�H[WHQW�LV�DERXW�����P�
DORQJ�VWULNH��

=RQH����

=RQH�����ZKLFK�OLHV�WR�WKH�QRUWKZHVW�RI�&UHVWyQ�5RMR��KDV�EHHQ�FRPELQHG�ZLWK�&UHVWyQ�5RMR�IRU�WKH�
SXUSRVHV�RI�UHVRXUFH�HVWLPDWLRQ���0LQHUDOL]DWLRQ�DW�=RQH����RFFXUV�EHQHDWK�WKH�PDUEOH�FDS�URFN�ZLWKLQ�D�
OLQHDU��QRUWKZHVW�WUHQGLQJ�ULGJH�OLNH�FXSROD�RI�JUDQRGLRULWH�WKDW�EUHDFKHV�WKH�VXUIDFH�LQ�D�VPDOO��HOOLSWLFDO�
RXWFURS�DW�WKH�713����GULOO�VLWH���=RQHV�RI�EHWD�TXDUW]�JUDQRGLRULWH�ZHUH�QRWHG�LQ�GULOOLQJ�DQG�OLNHO\�RFFXU�
DORQJ�VRXWK�GLSSLQJ��ORZ�DQJOH�VWUXFWXUHV��

0LQHUDOL]DWLRQ�LV�DVVRFLDWHG�ZLWK�D�ODWH�UHWURJUDGH�HYHQW�FKDUDFWHUL]HG�E\�.�IHOGVSDU�VHULFLWH�FOD\�VLOLFD�
VXOILGH�KHPDWLWH�DOWHUDWLRQ�WKDW�RYHUSULQWV�WKH�UHWURJUDGH�DOWHUHG�VNDUQ�VXLWH���6LJQLILFDQW�$X�YDOXHV�DUH�
SUHVHQW�RQO\�LQ�WKH�KLJKO\�R[LGL]HG�PDWHULDO���$OWKRXJK�$X�YDOXHV�FDQ�EH�SUHVHQW�LQ�WKH�EHWD�TXDUW]�
JUDQRGLRULWH�]RQHV��XVXDOO\�LQ�TXDUW]�FDOFLWH�KHPDWLWH�EUHFFLD�]RQHV�DORQJ�VWUXFWXUHV��WKH�JUDGHV�WHQG�WR�
EH�ORZ�FRPSDUHG�WR�WKH�DGMDFHQW��VWURQJO\�DOWHUHG�QRUPDO�JUDQRGLRULWH���7KH�KLJKHU�$X�]RQHV�DSSHDU�WR�EH�
SUHIHUHQWLDOO\�GHYHORSHG�DERYH�WKH�EHWD�TXDUW]�JUDQRGLRULWH�]RQHV��DV�LV�VHHQ�LQ�/RV�)LORV���+LJKHU�JROG�
YDOXHV�DUH�W\SLFDOO\�IRXQG�LQ�]RQHV�RI�VWURQJHU�FOD\�VHULFLWH�DOWHUDWLRQ���*ROG�LV�DOVR�IRXQG�LQ�WKH�WKLQ�EDQGV�
RI�H[RVNDUQ�WKDW�IROORZ�WKH�FRQWDFW��SDUWLFXODUO\�LQ�]RQHV�VKRZLQJ�VWURQJ�ODWH�UHWURJUDGH�DOWHUDWLRQ�WR�
PDVVLYH�LURQ�R[LGHV�ZLWK�WKH�LQWURGXFWLRQ�RI�VLJQLILFDQW�KHPDWLWLF�MDVSHURLGDO�VLOLFD��

&UHVWyQ�5RMR�

*UDQRGLRULWH�H[WHQGV�EHQHDWK�WKH�PDUEOH�FDS�WR�WKH�VRXWK�DQG�VRXWKZHVW�DZD\�IURP�WKH�(DVW�VWRFN�DQG�
XQGHU�WKH�PDUEOH�WKDW�FRYHUV�WKH�DUHD���7KH�LQWUXVLYH�URFNV�GLS�IURP����WR�����LQ�WKH�VRXWK�DORQJ�DQ�
XQGXODWLQJ�XSSHU�FRQWDFW���,Q�WKH�QRUWKZHVWHUQ�DUHD��WKH�LQWUXVLRQ�WHUPLQDWHV�DEUXSWO\��ZLWK�WKH�HGJH�RI�WKH�
LQWUXVLYH�PDVV�SOXQJLQJ�XS�WR�����P�YHUWLFDOO\���7KH�LQWUXVLRQ�LV�WLJKWO\�FRQVWUDLQHG��DV�GULOO�KROHV�KDYH�
LQWHUVHFWHG�SULPDULO\�LQWUXVLYH�URFNV�DV�FORVH�DV����P�IURP�KROHV�WKDW�LQWHUVHFWHG�DOO�PDUEOH���7KH�ORZHU�
LQWUXVLYH�FRQWDFW�EHQGV�EDFN�IODW�WR�WKH�QRUWK�IRU����P�EHQHDWK�WKH�LQWUXVLYH�VLOO�EHIRUH�H[WHQGLQJ�YHUWLFDOO\�
DJDLQ��IRUPLQJ�D�VPDOO��QRUWK�WUHQGLQJ�HPED\PHQW�EHQHDWK�WKH�PDLQ�LQWUXVLYH�ERG\��

7R�WKH�VRXWKHDVW��WKH�LQWUXVLYH�SHUVLVWV�EHQHDWK����P�WR�����P�RI�PDUEOH�FDSSLQJ�EH\RQG�WKH�OLPLWV�RI�WKH�
GULOOLQJ���,Q�WKH�YHU\�VRXWKHUQ�SRUWLRQ�RI�WKH�]RQH��WKH�LQWUXVLRQ�GLYLGHV�LQWR�VHYHUDO�VWDFNHG��VKDOORZ�
GLSSLQJ�VLOOV�UDQJLQJ�IURP���±���P�LQ�WKLFNQHVV�WKDW�DSSHDU�WR�UHSUHVHQW�D�IHDWKHULQJ�RI�WKH�LQWUXVLYH�ERG\�
DZD\�IURP�WKH�PDLQ�VWRFN���(OVHZKHUH��WKH�LQWUXVLRQ�LV�VXJJHVWLYH�RI�D�VLOO��KRZHYHU��GULOOLQJ�RI�XS�WR�����P�
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RI�LQWUXVLYH�URFNV�LQ�PDQ\�RI�WKH�KROHV�IDLOHG�WR�LQWHUFHSW�D�ORZHU�FRQWDFW��H[FHSW�LQ�SODFHV�QHDU�WKH�
VRXWKHDVWHUQ�SRUWLRQ�RI�WKH�(DVW�VWRFN�ZKHUH�WKH�LQWUXVLRQ�LV�FOHDUO\�UHVROYHG�LQWR�VHYHUDO�VWDFNHG�VLOOV��
DQG�LQ�WKH�VRXWKHDVWHUQ�SDUW�RI�WKH�]RQH���

6NDUQ�DOWHUDWLRQ�RI�WKH�PDUEOH�LV�GHYHORSHG�DORQJ�PRVW�RI�WKH�LQWUXVLYH�FRQWDFWV�DQG�UDQJHV�IURP����P�WR�
���P�LQ�WKLFNQHVV���9LUWXDOO\�DOO�VNDUQ�FRQVLVWV�RI�PDVVLYH�PDJQHWLWH�UHSODFHPHQW�WKDW�KDV�VXEVHTXHQWO\�
EHHQ�R[LGL]HG�WR�PDVVLYH�LURQ�R[LGH��DQG�PXFK�KDV�EHHQ�UHSODFHG�E\�ODWHU�MDVSHURLGDO�VLOLFD��

*ROG�PLQHUDOL]DWLRQ�LV�IRXQG�ERWK�LQ�WKH�H[RVNDUQ�DQG�LQ�WKH�JUDQRGLRULWH�DQG�LV�DVVRFLDWHG�ZLWK�WKH�
FOD\�VHULFLWH�VLOLFD�.�IHOGVSDU�VXOILGH�KHPDWLWH�DOWHUDWLRQ�W\SLFDO�RI�PLQHUDOL]DWLRQ�LQ�WKH�(DVW�VWRFN�LQWUXVLYH�
URFNV���0LQHUDOL]DWLRQ�RFFXUV�DV�VFDWWHUHG��HUUDWLF�]RQHV�ZLWK�QR�FOHDU�FRQWLQXLW\�DORQJ�OLWKRORJLF�
SURMHFWLRQV���,W�LV�OLNHO\�WKDW�WKH�PLQHUDOL]DWLRQ�IROORZV�VRXWK�GLSSLQJ��ORZ�DQJOH�VWUXFWXUHV�WKDW�DUH�QRW�
UHDGLO\�HYLGHQW�LQ�WKH�GULOOLQJ��

�
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)LJXUH������ /LWKRORJLFDO�&URVV�6HFWLRQ������*1��/RV�)LORV�'HSRVLW�

�
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)LJXUH������ 6FKHPDWLF�*HRORJLFDO�&URVV�6HFWLRQ������*1���3�'HSRVLW�
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������ %HUPHMDO�

7KH�%HUPHMDO�GHSRVLW�FRQVLVWV�RI�WKH�RSHUDWLQJ�%HUPHMDO�2SHQ�3LW��DQG�PLQHUDOL]DWLRQ�WKDW�H[WHQGV�EHORZ�
WKH�%HUPHMDO�2SHQ�3LW��)LJXUH��������

%HUPHMDO�

/LWKRORJ\�

'HSRVLW�JHRORJ\�FRQVLVWV�RI�FDOFDUHRXV�DQG�DUJLOODFHRXV�URFNV�RI�&UHWDFHRXV�DJH�IRUPDWLRQ�WKDW�DUH�
LQWUXGHG�E\�D�JUDQRGLRULWH�VWRFN�RI�7HUWLDU\�DJH��IRUPLQJ�PHWDVRPDWLF�KDORV�DW�WKH�FRQWDFWV���,URQ�JROG�
VNDUQ�PLQHUDOL]DWLRQ�LV�EHVW�GHYHORSHG�DW�WKH�JUDQRGLRULWH�OLPHVWRQH�FRQWDFWV�DQG�ZLWKLQ�HQGRVNDUQ���7KH�
%HUPHMDO�VWRFN�LV�DSSUR[LPDWHO\���NP�LQ�GLDPHWHU��LV�URXJKO\�FLUFXODU��DQG�KDV�VHYHUDO�LUUHJXODU�
SURWUXVLRQV�RQ�DOO�VLGHV�QHDU�WKH�VLOO�HOHYDWLRQ���$�VLJPRLGDO��LUUHJXODUO\�VKDSHG�GLRULWH�VLOO�LQWUXGHV�WKH�
PDUEOH�DQG�H[WHQGV�URXJKO\�KRUL]RQWDOO\�IRU���NP�IURP�WKH�%HUPHMDO�VWRFN���7KH�VLOO�LV�DSSUR[LPDWHO\�
����NP�ZLGH��ZLWK�DQ�DYHUDJH�WKLFNQHVV�RI�����P��DQG�MRLQV�WKH�QRUWKZHVW�VLGH�RI�WKH�%HUPHMDO�6WRFN���
7KH�VLOO�LV�DSSUR[LPDWHO\�DW�WKH�������P�HOHYDWLRQ��ZKHUH�LW�RULJLQDWHV�DW�WKH�%HUPHMDO�6WRFN��

)LJXUH������VKRZV�WKH�VXUIDFH�JHRORJ\�RI�WKH�%HUPHMDO�DUHD�ZLWK�WKH�ILQDO�RXWOLQH�RI�WKH�0LQHUDO�5HVHUYH�
SLW�GLVFXVVHG�LQ�6HFWLRQ�������DQG�WKH�RXWOLQH�RI�WKH�FXUUHQW�XQGHUJURXQG�ZRUNLQJV�SURMHFWHG�WR�VXUIDFH��

$OWHUDWLRQ�

(QGRVNDUQ�VKRZV�LQFLSLHQW�JDUQHWL]DWLRQ�DQG�PDUPRUL]DWLRQ�WKDW�GHFUHDVHV�RXWZDUG���0DMRU�SXOVHV�RI�
JROG�DQG�TXDUW]�PLQHUDOL]DWLRQ�RFFXUUHG�ODWHU��DFFRPSDQLHG�E\�VWURQJ�UHWURJUDGH�DOWHUDWLRQ���7KH�
UHWURJUDGH�DOWHUDWLRQ�VWDJH�GHVWUR\HG�WKH�SURJUDGH�FDOF�VLOLFDWH�PLQHUDO�SKDVHV��UHVXOWLQJ�LQ�FKORULWH��
HSLGRWH��DQG�RWKHU�K\GURVLOLFDWH�PLQHUDOV���6HFRQGDU\�HQULFKPHQW�RI�JROG�DQG�WR�D�OHVVHU�H[WHQW�FRSSHU�
ZLWKLQ�WKH�R[LGDWLRQ�]RQH�LV�FRPPRQ��

0LQHUDOL]DWLRQ�

7KH�PDMRU�PLQHUDOL]HG�ERGLHV�DW�%HUPHMDO�FRQVLVW�RI�LURQ�JROG�VNDUQ�ZLWK�PLQRU�DPRXQWV�RI�FRSSHU�DQG�
VLOYHU�DW�WKH�LQWUXVLYH�OLPHVWRQH�FRQWDFW���0LQHUDOL]HG�ERGLHV�DOVR�RFFXU�ZLWKLQ�HQGRVNDUQ�DQG�DUH�
GLVVHPLQDWHG�ZLWKLQ�WKH�K\GURWKHUPDOO\�DOWHUHG�LQWUXVLYH�URFNV��

6XUIDFH�GULOOLQJ�GHILQHG�IRXU�PLQHUDOL]HG�ERGLHV�DURXQG�WKH�%HUPHMDO�VWRFNV²$QRPDOLD��%'����7DMR�0H]��
DQG�&RQWDFWR�1RUWH�]RQHV²WKDW�FROOHFWLYHO\�DUH�FRQVLGHUHG�WR�EH�WKH�%HUPHMDO�GHSRVLW���([FHSW�IRU�WKH�
$QRPDOLD�]RQH�WKDW�GLSV�DW����±����WR�WKH�VRXWKHDVW��WKH�]RQHV�KDYH�DOPRVW�YHUWLFDO�GLSV���4XDUW]��LURQ�
R[LGHV��KLJK�JUDGH�$X�YHLQV��VWRFNZRUN��DQG�GLVVHPLQDWHG�PLQHUDOL]DWLRQ�DUH�ORFDOO\�LPSRUWDQW���%RWK�
OLPHVWRQHV�DQG�LQWUXVLYH�URFNV�KRVW�WKH�TXDUW]�)H2[�DQG�KLJK�JUDGH�JROG�YHLQV���6WRFNZRUNV�DQG�
GLVVHPLQDWHG�PLQHUDOL]DWLRQ�DUH�UHVWULFWHG�WR�WKH�LQWUXVLRQ���)LJXUH������DQG�)LJXUH������DUH�VFKHPDWLF�
FURVV�VHFWLRQV�WKURXJK�WKH�%HUPHMDO�GHSRVLW��

7KH�%HUPHMDO�VWRFN�H[WHQGV�WR�DW�OHDVW�����P�LQ�GHSWK�DQG�LV�VXE�YHUWLFDO�EHORZ�WKH�RSHQ�SLW���7KH�
PLQHUDOL]DWLRQ�DORQJ�WKH�FRQWDFW�IRUPV�D����P�WR�����P�ZLGH�]RQH��ZLWK�DW�OHDVW�����P�RI�OHQJWK�DQG�
������P�RI�YHUWLFDO�H[WHQW���7KH�GHSRVLW�LV�RSHQ�ODWHUDOO\�DQG�GRZQ�GLS���7KLV�SRUWLRQ�RI�WKH�%HUPHMDO�
GHSRVLW�LV�WKH�IRFXV�RI�WKH�%HUPHMDO�8QGHUJURXQG�3($��

$W�%HUPHMDO��PLQHUDOL]HG�]RQHV�DUH�SUHGRPLQDQWO\�R[LGH���$W�GHSWKV�RI�PRUH�WKDQ�����P��R[LGDWLRQ�LV�
SHUYDVLYH�DQG�FRQWLQXRXV�ZKLOH�PLQRU�VXOILGHV�RFFXU�ORFDOO\���6XOILGHV�DUH�IRXQG�WRZDUG�WKH�FRUH�RI�&HUUR�
%HUPHMDO��ZKLFK�LV�WKH�FHQWHU�RI�WKH�LQWUXVLYH�VWRFN���$OWKRXJK�PRVW�JROG�LV�DVVRFLDWHG�ZLWK�PDVVLYH�
LURQ�R[LGH�ERGLHV�DW�WKH�LQWUXVLYH�OLPHVWRQH�FRQWDFW��WKHUH�LV�DOVR�JROG�FRQWDLQHG�ZLWKLQ�PLQHUDOL]HG�
VWUXFWXUHV��TXDUW]�YHLQV��DQG�WKH�S\UR[HQH�VNDUQ�]RQH��
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0LQHUDOL]DWLRQ�LV�GLVWULEXWHG�DURXQG�WKH�JUDQRGLRULWH�VWRFN��ERWK�DW�WKH�OLPHVWRQH�FRQWDFW�DQG�ZLWKLQ�WKH�
LQWUXVLRQ���7KH�H[WHQW�RI�OLPHVWRQH�UHSODFHPHQW�LV�PLQRU�FRPSDUHG�WR�WKH�TXDQWLW\�RI�HQGRVNDUQ���
7KLFNQHVV�RI�WKH�]RQHV�YDULHV�IURP���±����P��ZLWK�DQ�DYHUDJH�RI����P���0LQHUDOL]DWLRQ�H[WHQGV�
FRQWLQXRXVO\�DOO�DURXQG�WKH�LQWUXVLRQ��ZKLFK�LV�DSSUR[LPDWHO\�����P�LQ�GLDPHWHU���7KH�VKDSH�RI�WKH�GHSRVLW�
PLPLFV�D�VKHOO�DURXQG�WKH�GRPH�VKDSH�RI�WKH�LQWUXVLRQ���,PSRUWDQW�VWUXFWXUDO�FRQWUROV�VWULNH�QRUWK�VRXWK�
DQG�HDVW�ZHVW��ZKLFK�DFFRXQW�IRU�EHQGV�DQG�ZLGHQLQJ�RI�WKH�]RQHV�DW�WKH�7DMR�0H]�DQG�&RQWDFWR�1RUWH�
DUHDV��

7KH�PLQHUDORJ\�RI�WKH�FRQWDFW�]RQHV�LV�SUHGRPLQDQWO\�LURQ�R[LGHV�ZLWK�JROG��LQ�DVVRFLDWLRQ�ZLWK�OHVVHU�
TXDQWLWLHV�RI�FRSSHU��OHDG��]LQF��DQG�DUVHQLF�RFFXUULQJ�LQ�FDUERQDWHV�DQG�R[LGHV�DV�ZHOO�DV�VXOILGHV���
3ULPDU\�PLQHUDOV�DUH�KHPDWLWH��PDJQHWLWH��DQG�MDVSHU��ZLWK�OHVVHU�DPRXQWV�RI�S\ULWH��FKDOFRS\ULWH��
DUVHQRS\ULWH��VSKDOHULWH��JDOHQD��S\UUKRWLWH��DQG�PDUFDVLWH�DV�DFFHVVRU\�PLQHUDOV���*ROG�RFFXUV�DV�
HOHPHQWDO�JROG�RU�DUJHQWLDQ�JROG�LQ�FRQFHQWUDWLRQV�RI�����J�W�WR����J�W�$X�WR����J�W�$X���$ERXW�����RI�WKH�
JROG�LV�DVVRFLDWHG�ZLWK�KHPDWLWH�DQG�PDJQHWLWH��DQG�WKH�UHPDLQGHU�LV�ZLWKLQ�TXDUW]�DQG�VXOILGHV�
�DUVHQRS\ULWH��FKDOFRS\ULWH��DQG�S\ULWH���

6LHYH�DQDO\VLV�RI�KXQGUHGV�RI�VDPSOHV�FRXSOHG�ZLWK�HOHFWURQ�PLFURVFRS\�VKRZ�WKDW�PRVW�JROG�LV�
PLFURVFRSLF������LV�OHVV�WKDQ������P�DQG����LV�OHVV�WKDQ������P�LQ�VL]H����4XDUW]�DQG�FDOFLWH��ZLWK�
PLQRU�VLGHULWH�DQG�SKORJRSLWH��SOXV�WUDFHV�RI�IOXRULWH�DQG�RUWKRFODVH��RFFXU�URXJKO\�FRQWHPSRUDQHRXVO\�
ZLWK�SULPDU\�RUH���$QK\GULWH�DQG�J\SVXP�FRPPRQO\�ILOO�YXJV�ZLWKLQ�WKH�R[LGH�RUHV���6HFRQGDU\�R[LGHV�DUH�
DEXQGDQW�DQG�LQFOXGH�SOXPERMDURVLWH��KHPDWLWH��JRHWKLWH��OLPRQLWH��DUVHQROLWH��D]XULWH��PDODFKLWH��
FKDOFRFLWH��DQG�FRSSHU�DUVHQLGHV��ZLWK�PLQRU�DPRXQWV�RI�PLQLXP��FHUXVVLWH��DQG�]LQFLWH���&DOFLXP�DQG�
PDJQHVLXP�VLOLFDWHV�DUH�DEXQGDQW�DQG�LQFOXGH�FKORULWH��HSLGRWH��VHUSHQWLQH��WUHPROLWH��DFWLQROLWH��DQG�WDOF��

������ *XDGDOXSH�

7KH�*XDGDOXSH�GHSRVLW�LV�VLWXDWHG�DGMDFHQW�WR�WKH�VRXWKHDVW�ZDOO�RI�WKH�FXUUHQW�%HUPHMDO�2SHQ�3LW���6HH�
)LJXUH�������

0LQHUDOL]DWLRQ�FRPSULVHV�LURQ�JROG�VNDUQ�ZLWK�PLQRU�DPRXQWV�RI�&X�DQG�$J�GHYHORSHG�DORQJ�WKH�LQWUXVLRQ�
OLPHVWRQH�FRQWDFW���0LQHUDOL]DWLRQ�DOVR�RFFXUV�ZLWKLQ�H[RVNDUQ�DQG�FDQ�IRUP�GLVVHPLQDWLRQV�ZLWKLQ�WKH�
K\GURWKHUPDOO\�DOWHUHG�LQWUXVLYH�URFNV��

%RWK�OLPHVWRQHV�DQG�LQWUXVLYH�URFNV�KRVW�WKH�TXDUW]�LURQ�R[LGH�DQG�KLJK�JUDGH�JROG�YHLQV���6WRFNZRUNV�
DQG�GLVVHPLQDWHG�PLQHUDOL]DWLRQ�DUH�UHVWULFWHG�WR�WKH�LQWUXVLRQ��

$W�GHSWKV�RI�PRUH�WKDQ�����P��R[LGDWLRQ�LV�SHUYDVLYH�DQG�FRQWLQXRXV��ZKLOH�PLQRU�VXOILGHV�RFFXU�ORFDOO\���
$OWKRXJK�PRVW�JROG�LV�DVVRFLDWHG�ZLWK�PDVVLYH�LURQ�R[LGH�ERGLHV�DW�WKH�LQWUXVLYH�OLPHVWRQH�FRQWDFW��WKHUH�
LV�DOVR�JROG�ZLWKLQ�VWUXFWXUHV��TXDUW]�YHLQV��DQG�WKH�S\UR[HQH�VNDUQ�]RQH��

)LJXUH������LV�D�FURVV�VHFWLRQ�WKURXJK�WKH�DUHD�H[SORLWHG�E\�XQGHUJURXQG�RSHUDWLRQV�DW�*XDGDOXSH��

�
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�
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�
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)LJXUH������� 6FKHPDWLF�*HRORJLFDO�&URVV�6HFWLRQ������6:��%HUPHMDO�'HSRVLW�

�
1RWH���)LJXUH�SUHSDUHG�E\�*ROGFRUS���������3LW�6KHOO�OLPLW�VKRZQ�DW�86�������VXSSRUWV�0LQHUDO�5HVHUYH�HVWLPDWH�LQ�6HFWLRQ������RI�WKLV�5HSRUW�DQG�FXUUHQW�DV�RI����'HFHPEHU�������

�
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)LJXUH������� 6FKHPDWLF�*HRORJLFDO�&URVV�6HFWLRQ�16���*XDGDOXSH�8QGHUJURXQG�

�
1RWH���)LJXUH�SUHSDUHG�E\�*ROGFRUS���������3LW�6KHOO�OLPLW�VKRZQ�DW�86�������VXSSRUWV�0LQHUDO�5HVHUYH�HVWLPDWH�LQ�6HFWLRQ������RI�WKLV�5HSRUW��
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������ 2WKHU�3URVSHFWV���([SORUDWLRQ�7DUJHWV�

;RFKLSDOD�

*ROGFRUS�HQWHUHG�LQWR�DQ�H[SORUDWLRQ�DJUHHPHQW�FDUULHG�RXW�ZLWK�ODQG�FRQFHVVLRQDULHV�&HOLD�*HQH�DQG�
&HOLD�*HQHURVD�WR�DOORZ�GULOOLQJ�RI�WKH�;RFKLSDOD�SURVSHFW���)RU�IXOO�GHWDLOV�RQ�WKH�VLJQHG�DJUHHPHQWV��
UHIHU�WR�WKH�H[SORUDWLRQ�DJUHHPHQW�EHWZHHQ�*ROGFRUS�DQG�WKH�ODQG�FRQFHVVLRQDULHV���$�GULOO�FDPSDLJQ��
H[SORULQJ�WZR�SRWHQWLDOO\�PLQHUDOL]HG�WDUJHWV��FRQVLVWHG�RI����GLDPRQG�GULOO�KROHV��ZKLFK�WRWDOHG�������P�
RYHU�D�WZR�\HDU�RSWLRQ�DJUHHPHQW��

7KHVH�WDUJHWV�DUH�RI�OLPLWHG�ODWHUDO�H[WHQVLRQ��DUH�VKDOORZ��DQG�DUH�FRQWDLQHG�LQ�VPDOO�URRI�SHQGDQW�LQ�WKH�
LQWUXVLYH�JUDQRGLRULWH���7KH�GLDPRQG�GULOOLQJ�EHORZ�WKH�LQWUXVLYH�FRQWDFW�SURYHG�WKH�OLPHVWRQHV�WR�EH�
ZLWKRXW�VNDUQ�GHYHORSPHQW���*ROG�YDOXHV�DUH�PDLQO\�UHODWHG�WR�IUDFWXUHV�DQG�QRW�WR�WKH�FRQWDFW�EHWZHHQ�
WKH�LQWUXVLYH�DQG�OLPHVWRQHV���)LJXUH������DQG�)LJXUH������GHWDLO�WKH�VXUIDFH�JHRORJ\�DORQJ�ZLWK�GULOO�KROH�
ORFDWLRQV�LQ�WKH�;RFKLSDOD�DUHD��

)LJXUH������� *HRORJ\�3ODQ��;RFKLSDOD�

1RWH���)LJXUH�SUHSDUHG�E\�*ROGFRUS�������

�

7KH�LQLWLDO�UHVXOWV�RI�WKH�PLQHUDO�H[SORUDWLRQ�VKRZHG�WKDW�WKH�HFRQRPLF�PLQHUDOL]DWLRQ�SUHVHQW�LQ�WKH�DUHD�
GRHV�QRW�GLVSOD\�ODWHUDO�DQG�GHSWK�FRQWLQXLW\��DV�IRXQG�LQ�WKH�/RV�)LORV�DQG�%HUPHMDO�GHSRVLWV��
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6DQ�3DEOR�

*ROG�PLQHUDOL]DWLRQ�DW�6DQ�3DEOR�LV�UHODWHG�WR�WKH�HPSODFHPHQW�RI�D�7HUWLDU\�JUDQRGLRULWLF�VWRFN�LQWR�
OLPHVWRQHV�DQG�VKDOHV�RI�WKH�0RUHORV�DQG�0H]FDOD�)RUPDWLRQV��SURGXFLQJ�PDUEOH��VNDUQV��DQG�
KRUQIHOVLQJ�DORQJ�WKH�URFN�FRQWDFWV���0LQHUDOL]DWLRQ�FRQVLVWV�RI�LURQ�R[LGHV�ZLWK�HOHYDWHG�JROG�YDOXHV�DQG�
KDV�EHHQ�H[SORLWHG�LQ�ROG�ZRUNLQJV�DW�WKH�6DQ�-HURQLPR�PLQH���)LJXUH������VKRZV�WKH�VXUIDFH�JHRORJ\�LQ�
WKH�6DQ�3DEOR�DUHD���)LJXUH������LV�D�FURVV�VHFWLRQ�VKRZLQJ�WKH�W\SLFDO�RULHQWDWLRQ�RI�GULOO�KROHV�WKDW�WHVWHG�
WKH�SURVSHFW��

)LJXUH������� *HRORJ\�3ODQ��6DQ�3DEOR�

�
1RWH���)LJXUH�SUHSDUHG�E\�*ROGFRUS�������

�
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)LJXUH������� 6FKHPDWLF�*HRORJLFDO�&URVV�6HFWLRQ�����63���6DQ�3DEOR�

�
1RWH���)LJXUH�SUHSDUHG�E\�*ROGFRUS��������

�

���� &RPPHQWV�RQ�*HRORJLFDO�6HWWLQJ�DQG�0LQHUDOL]DWLRQ�

,Q�WKH�RSLQLRQ�RI�WKH�4XDOLILHG�3HUVRQV��NQRZOHGJH�RI�WKH�GHSRVLW�VHWWLQJV��OLWKRORJLHV��DQG�VWUXFWXUDO�DQG�
DOWHUDWLRQ�FRQWUROV�RQ�PLQHUDOL]DWLRQ��WRJHWKHU�ZLWK�WKH�PLQHUDOL]DWLRQ�VW\OH�DQG�VHWWLQJ�RI�WKH�GHSRVLWV��DUH�
VXIILFLHQW�WR�VXSSRUW�WKH�0LQHUDO�5HVRXUFH�DQG�0LQHUDO�5HVHUYH�HVWLPDWLRQ�DQG�WR�VXSSRUW�PLQH�SODQQLQJ��

7KH�SURVSHFWV�WKDW�DUH�DW�DQ�HDUOLHU�VWDJH�RI�H[SORUDWLRQ��DQG�WKH�OLWKRORJLHV��VWUXFWXUDO��DQG�DOWHUDWLRQ�
FRQWUROV�RQ�PLQHUDOL]DWLRQ�LQ�WKRVH�DUHDV�DUH�FXUUHQWO\�LQVXIILFLHQWO\�XQGHUVWRRG�WR�VXSSRUW�HVWLPDWLRQ�RI�
0LQHUDO�5HVRXUFHV��

�
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���� '(326,7�7<3(6�

0LQHUDOL]DWLRQ�LGHQWLILHG�ZLWKLQ�WKH�0LQH�SURSHUW\�WR�GDWH�LV�W\SLFDO�RI�LQWUXVLRQ�UHODWHG�JROG�VLOYHU�VNDUQ�
GHSRVLWV���*ROG�VNDUQV�W\SLFDOO\�IRUP�LQ�RURJHQLF�EHOWV�DW�FRQYHUJHQW�SODWH�PDUJLQV�DQG�DUH�UHODWHG�WR�
SOXWRQLVP�DVVRFLDWHG�ZLWK�WKH�GHYHORSPHQW�RI�RFHDQLF�LVODQG�DUFV�RU�EDFN�DUFV��

6NDUQV�GHYHORS�LQ�VHGLPHQWDU\�FDUERQDWH�URFNV��FDOFDUHRXV�FODVWLF�URFNV��YROFDQLFODVWLF�URFNV��RU��UDUHO\��
YROFDQLF�IORZV���7KH\�DUH�FRPPRQO\�UHODWHG�WR�KLJK��WR�LQWHUPHGLDWH�OHYHO�VWRFNV��VLOOV��DQG�G\NHV�RI�
JDEEUR��GLRULWH��TXDUW]�GLRULWH��RU�JUDQRGLRULWH�FRPSRVLWLRQ���6NDUQV�DUH�FODVVLILHG�DV�FDOFLF�RU�PDJQHVLDQ�
W\SHV��WKH�FDOFLF�VXEW\SH�LV�IXUWKHU�VXEGLYLGHG�LQWR�S\UR[HQH��HSLGRWH��RU�JDUQHW�ULFK�PHPEHUV���7KHVH�
FRQWUDVWLQJ�PLQHUDO�DVVHPEODJHV�UHIOHFW�GLIIHUHQFHV�LQ�WKH�KRVW�URFN�OLWKRORJLHV��DV�ZHOO�DV�WKH�R[LGDWLRQ�
DQG�VXOILGDWLRQ�FRQGLWLRQV�LQ�ZKLFK�WKH�VNDUQV�GHYHORSHG��

� 3\UR[HQH�ULFK�$X�VNDUQV�W\SLFDOO\�FRQWDLQ�D�VXOILGH�PLQHUDO�DVVHPEODJH�FRPSULVLQJ�QDWLYH�JROG���
S\UUKRWLWH���DUVHQRS\ULWH���FKDOFRS\ULWH���WHOOXULGHV���ELVPXWKLQLWH���FREDOWLWH���QDWLYH�ELVPXWK���S\ULWH�
��VSKDOHULWH���PDOGRQLWH���7KH\�JHQHUDOO\�KDYH�D�KLJK�VXOILGH�FRQWHQW�DQG�KLJK�S\UUKRWLWH�S\ULWH�UDWLRV���
0LQHUDO�DQG�PHWDO�]RQLQJ�LV�FRPPRQ�LQ�WKH�VNDUQ�HQYHORSH���([WHQVLYH�H[RVNDUQV�IRUP��JHQHUDOO\�
ZLWK�KLJK�S\UR[HQH�JDUQHW�UDWLRV���3URJUDGH�PLQHUDOV�LQFOXGH�GLRSVLGLF�WR�KHGHQEHUJLWLF�FOLQRS\UR[HQH��
.�IHOGVSDU��)H�ULFK�ELRWLWH��ORZ�0Q�JUDQGLWH��JURVVXODU�DQGUDGLWH��JDUQHW��ZROODVWRQLWH��DQG�
YHVXYLDQLWH���2WKHU�OHVV�FRPPRQ�PLQHUDOV�LQFOXGH�UXWLOH��D[LQLWH��DQG�VSKHQH���/DWH�RU�UHWURJUDGH�
PLQHUDOV�LQFOXGH�HSLGRWH��FKORULWH��FOLQR]RLVLWH��YHVXYLDQLWH��VFDSROLWH��WUHPROLWH�DFWLQROLWH��VHULFLWH��DQG�
SUHKQLWH��

� *DUQHW�ULFK�$X�VNDUQV�FDQ�FRQWDLQ�QDWLYH�JROG���FKDOFRS\ULWH���S\ULWH���DUVHQRS\ULWH���VSKDOHULWH���
PDJQHWLWH���KHPDWLWH���S\UUKRWLWH���JDOHQD���WHOOXULGHV���ELVPXWKLQLWH���7KH\�JHQHUDOO\�KDYH�D�ORZ�WR�
PRGHUDWH�VXOILGH�FRQWHQW�DQG�ORZ�S\UUKRWLWH�S\ULWH�UDWLRV���7KH�JDUQHW�ULFK�$X�VNDUQV�W\SLFDOO\�GHYHORS�
DQ�H[WHQVLYH�H[RVNDUQ��JHQHUDOO\�ZLWK�ORZ�S\UR[HQH�JDUQHW�UDWLRV���3URJUDGH�PLQHUDOV�LQFOXGH�ORZ�0Q�
JUDQGLWH�JDUQHW��.�IHOGVSDU��ZROODVWRQLWH��GLRSVLGLF�FOLQRS\UR[HQH��HSLGRWH��YHVXYLDQLWH��VSKHQH��DQG�
DSDWLWH���/DWH�RU�UHWURJUDGH�PLQHUDOV�LQFOXGH�HSLGRWH��FKORULWH��FOLQR]RLVLWH��YHVXYLDQLWH��WUHPROLWH�
DFWLQROLWH��VHULFLWH��GRORPLWH��VLGHULWH��DQG�SUHKQLWH��

� (SLGRWH�ULFK�$X�VNDUQV�RIWHQ�FRQWDLQ�QDWLYH�JROG���FKDOFRS\ULWH���S\ULWH���DUVHQRS\ULWH���KHPDWLWH���
PDJQHWLWH���S\UUKRWLWH���JDOHQD���VSKDOHULWH���WHOOXULGHV���7KH\�JHQHUDOO\�KDYH�D�PRGHUDWH�WR�KLJK�
VXOILGH�FRQWHQW�ZLWK�ORZ�S\UUKRWLWH�S\ULWH�UDWLRV���$EXQGDQW�HSLGRWH�DQG�OHVVHU�FKORULWH��
WUHPROLWH�DFWLQROLWH��TXDUW]��.�IHOGVSDU��JDUQHW��YHVXYLDQLWH��ELRWLWH��FOLQRS\UR[HQH��DQG�ODWH�FDUERQDWH�
IRUP�LQ�WKH�H[RVNDUQ��

�

0LQHUDOL]DWLRQ�IUHTXHQWO\�GLVSOD\V�VWURQJ�VWUDWLJUDSKLF�DQG�VWUXFWXUDO�FRQWUROV���'HSRVLWV�FDQ�IRUP�DORQJ�
VLOO�G\NH�LQWHUVHFWLRQV��VLOO�IDXOW�FRQWDFWV��EHGGLQJ�IDXOW�LQWHUVHFWLRQV��IROG�D[HV��DQG�SHUPHDEOH�IDXOWV�RU�
WHQVLRQ�]RQHV���,Q�WKH�S\UR[HQH�ULFK�DQG�HSLGRWH�ULFK�W\SHV��PLQHUDOL]DWLRQ�FRPPRQO\�GHYHORSV�LQ�WKH�
PRUH�GLVWDO�SRUWLRQV�RI�WKH�DOWHUDWLRQ�HQYHORSHV���,Q�VRPH�GLVWULFWV��DVVHPEODJHV�RI�UHGXFHG��)H�ULFK�
LQWUXVLRQV�FDQ�EH�VSDWLDOO\�UHODWHG�WR�$X�VNDUQ�PLQHUDOL]DWLRQ���0LQHUDOL]DWLRQ�LQ�WKH�JDUQHW�ULFK�$X�VNDUQV�
WHQGV�WR�OLH�PRUH�SUR[LPDO�WR�WKH�LQWUXVLRQV��

���� &RPPHQW�RQ�/RV�)LORV�'HSRVLW�7\SHV�

7KH�GHSRVLWV�RI�WKH�0LQH�SURSHUW\�DUHD�DUH�FRQVLGHUHG�WR�EH�H[DPSOHV�RI�FDOFLF�W\SH�VNDUQV���$OO�WKH�
GHSRVLWV�DUH�JHQHWLFDOO\�UHODWHG�WR�SRUSK\ULWLF�GLRULWHV��WRQDOLWHV�DQG�JUDQRGLRULWHV��DQG�WKH�K\GURWKHUPDO�
V\VWHP�WKDW�DFFRPSDQLHG�LQWUXVLYH�HPSODFHPHQW��
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�
���0DUFK������ 3DJH��±��

0LQHUDOL]DWLRQ�LV�HLWKHU�KRVWHG�E\��RU�VSDWLDOO\�DVVRFLDWHG�ZLWK��PDUEOH�IRUPHG�GXULQJ�FRQWDFW�
PHWDPRUSKLVP�RI�WKH�FDUERQDWHV���0DVVLYH�PDJQHWLWH��KHPDWLWH��JRHWKLWH��DQG�MDVSHURLGDO�VLOLFD��ZLWK�
PLQRU�DVVRFLDWHG�S\ULWH��S\UUKRWLWH��FKDOFRS\ULWH��DQG�QDWLYH�JROG�W\SLFDOO\�RFFXU�LQ�WKH�YHLQV�DQG�
PHWDVRPDWLF�UHSODFHPHQW�ERGLHV�WKDW�GHYHORSHG�DW�WKH�FRQWDFWV�EHWZHHQ�WKH�SODWIRUP�FDUERQDWHV�DQG�
LQWUXVLYH�URFNV���([WHQVLYH��GHHS�R[LGDWLRQ�RI�WKH�GHSRVLWV��WKDW�RFFXUUHG�DW�WKH�WLPH�RI�PLQHUDOL]DWLRQ��KDV�
DOWHUHG�WKH�PLQHUDOL]DWLRQ�LQWR�PDWHULDO�WKDW�LV�DPHQDEOH�WR�F\DQLGDWLRQ�UHFRYHU\�WHFKQLTXHV�ZLWKRXW�WKH�
QHHG�RI�SUHWUHDWPHQW�E\�URDVWLQJ�RU�RWKHU�PHWKRGV��

,Q�WKH�RSLQLRQ�RI�WKH�4XDOLILHG�3HUVRQ��WKH�VNDUQ�GHSRVLW�W\SH�LV�DQ�DSSURSULDWH�PRGHO�IRU�WKH�GHYHORSPHQW�
RI�0LQHUDO�5HVRXUFH�DQG�0LQHUDO�5HVHUYH�HVWLPDWHV�DQG�WR�XVH�LQ�JXLGLQJ�H[SORUDWLRQ�SURJUDPV�RQ�WKH�
0LQH�SURSHUW\��

�
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�
���0DUFK������ 3DJH��±��

���� (;3/25$7,21�

([SORUDWLRQ�RQ�WKH�0LQH�DQG�UHJLRQDO�SURSHUWLHV�KDV�EHHQ�XQGHUWDNHQ�E\�*ROGFRUS��LWV�SUHFXUVRU�
FRPSDQLHV��RU�E\�FRQWUDFWRUV��H�J���JHRSK\VLFDO�VXUYH\V���

([SORUDWLRQ�DFWLYLWLHV�RQ�WKH�0LQH�SURSHUW\�KDYH�LQFOXGHG�UHJLRQDO�DQG�GHWDLO�PDSSLQJ��URFN��VLOW�DQG�VRLO�
VDPSOLQJ��WUHQFKLQJ��5&�DQG�GLDPRQG�GULOOLQJ��JURXQG�,3�JHRSK\VLFDO��JURXQG�PDJQHWLF�JHRSK\VLFDO��DQG�
DHURPDJQHWLF�VXUYH\V��PLQHUDOL]DWLRQ�FKDUDFWHUL]DWLRQ�VWXGLHV��DQG�PHWDOOXUJLFDO�WHVWLQJ�RI�VDPSOHV���
3HWURJUDSKLF�VWXGLHV�DQG�GHQVLW\�PHDVXUHPHQWV�RQ�WKH�GLIIHUHQW�OLWKRORJLHV�KDYH�DOVR�EHHQ�FDUULHG�RXW��

$�VXPPDU\�RI�WKH�ZRUN�SURJUDPV�FRPSOHWHG�XS�WR�WKH�5HSRUW¶V�(IIHFWLYH�'DWH�DUH�VXPPDUL]HG�LQ�
7DEOH������

���� *ULGV�DQG�6XUYH\V�

7KH�FRRUGLQDWH�V\VWHP�XVHG�IRU�DOO�GDWD�FROOHFWLRQ�DQG�VXUYH\LQJ�LV�WKH�8QLYHUVDO�7UDQVYHUVH�0HUFDWRU�
�870��V\VWHP�1RUWK�$PHULFDQ�'DWXP�RI�������1$'����=RQH���1��

7KH�WRSRJUDSKLF�EDVH�PDS�IRU�0LQHUD�1XWHFN�ZDV�RULJLQDOO\�GHYHORSHG�LQ������E\�(DJOH�0DSSLQJ�*URXS�
RI�9DQFRXYHU��&DQDGD��XVLQJ�SKRWRJUDPPHWULF�PHWKRGV�DQG�EDVHG�RQ�D����������VFDOH�DHULDO�
SKRWRJUDSK\���:DOFRWW�DQG�$VVRFLDWHV�XQGHUWRRN�JURXQG�FRQWURO�VXUYH\V���7KH�FRQWRXUV�DUH�VSDFHG�DW�
��P�LQWHUYDOV��DQG�WKH�EDVH�PDS�VFDOH�LV�����������,Q�������(DJOH�0DSSLQJ�*URXS�H[SDQGHG�WKH�
WRSRJUDSKLF�FRYHUDJH�DW�WKH�UHTXHVW�RI�*ROGFRUS¶V�ZKROO\�RZQHG�RSHUDWLQJ�0H[LFDQ�&RPSDQ\�/XLVPLQ�WR�
VXSSRUW�LQIUDVWUXFWXUH�SODQQLQJ��

&RQWURO�SRLQWV�LQFOXGH�RIILFLDO�VWDWLRQV�RI�WKH�1DWLRQDO�*HRGHVLF�1HW�GHWHUPLQHG�E\�WKH�1DWLRQDO�$JHQF\�RI�
6WDWLVWLFV��*HRJUDSK\�DQG�,QIRUPDWLRQ��,1(*,���

&RQWURO�SRLQWV�DUH�GLVWULEXWHG�WKURXJKRXW�WKH�0LQH�SURSHUW\�DQG�ZHUH�WDNHQ�DV�WKH�EDVLV�WR�HVWDEOLVK�WKH�
SURMHFW�WRSRJUDSK\��DQG�PRUH�VSHFLILFDOO\��GULOO�KROH�FROODU�ORFDWLRQV���&ROODUV�ZHUH�VXUYH\HG�LQ�870�
FRRUGLQDWHV�XVLQJ�D�6RNNLD�6HW�����WRWDO�VWDWLRQ�ZLWK���VHFRQG�DFFXUDF\���(DUOLHU�FROODU�VXUYH\V�ZHUH�
YDOLGDWHG�E\�/XLVPLQ¶V�VXUYH\�FUHZ�EDVHG�RQ�SUHYLRXV�WULDQJXODWLRQ�VXUYH\�ODQGPDUNV�GHYHORSHG�E\�
FRQWUDFWRU�0U��-XDQ�+HUUHUD��DQG�GRXEOH�FKHFNHG�ZLWK�ODQGPDUNV�IURP�WKH�VXUYH\�GHYHORSHG�E\�(DJOH�
0DSSLQJ�JURXS��

�
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����� 0LQHUD�*XDGDOXSH� 0LQHUD�*XDGDOXSH�6�$��GH�&�9��SXUFKDVHG�WKH�1XND\�GHSRVLW��

����±����� 0LQHUD�*XDGDOXSH�
)URP������WR�������GHYHORSPHQW�RI�WKH�XQGHUJURXQG�PLQH�RFFXUUHG��EXW�QR�SURGXFWLRQ�ZDV�UHSRUWHG�GXULQJ�WKLV�
SHULRG��

����±����� 0LQHUD�*XDGDOXSH�
5HVXPHG�GHYHORSPHQW�DQG�FRPPHQFHG�SURGXFWLRQ�DIWHU�EXLOGLQJ�D�����W�G�F\DQLGH�DJLWDWLRQ�OHDFK�SODQW�DW�WKH�
YLOODJH�RI�0D]DSD��VRPH�GLVWDQFH�QRUWK�RI�WKH�0LQH�VLWH���3URGXFWLRQ�GXULQJ�D����\HDU�SHULRG�LV�UHSRUWHG�WR�EH�DERXW�
��������W�DW����J�W�$X��

����±����� 0LQHUD�1XND\�
2SHQ�SLW�PLQLQJ�RI�WKH�1XND\�GHSRVLW�EHJDQ�LQ�-DQXDU\������ZLWK�ZDVWH�UHPRYDO�DQG�PLQLQJ�IURP�WKH�XSSHU�
EHQFKHV���7KH�PLQH�ZDV�GHYHORSHG�RQ���P�EHQFKHV�ZLWK�IURQW�HQG�ORDGHUV�DQG�WUXFNV���2UH�ZDV�SURFHVVHG�DW�D�
JRYHUQPHQW�RZQHG�IORWDWLRQ�SODQW�QHDU�0H]FDOD��

����� 3HxROHV� -DVSHURLG�VDPSOLQJ�DW�%HUPHMDO�LGHQWLILHV�DQRPDORXV�JROG�PLQHUDOL]DWLRQ��

����±����� 0LQHUD�1XND\�

1XND\�PLOO��D�����W�G�F\DQLGH�OHDFK�0HUULOO�&URZH�RSHUDWLRQ��ZDV�EXLOW�QHDU�0H]FDOD���7KH�SODQW�ZDV�H[SDQGHG�WR�
����W�G�LQ������DQG�ZDV�H[SDQGHG�DJDLQ�LQ������WR�����W�G���3URGXFWLRQ�IURP�WKH�/D�$J�LWD�RSHQ�SLW�PLQH�
FRPPHQFHG�LQ�0D\��������8QGHUJURXQG�GHYHORSPHQW�RI�WKH�6XELGD�PLQH�EHJDQ�LQ�$XJXVW�������RUH�SURGXFWLRQ�
FRPPHQFHG�LQ�$XJXVW��������'HYHORSPHQW�RI�WKH�,QGHSHQGHQFLD�GHSRVLW�ZDV�LQLWLDWHG�LQ�������

����� 3HxROHV� 0DJQHWLF�DQG�LQGXFHG�SRODUL]DWLRQ��,3��VXUYH\V�DW�%HUPHMDO��

����±����� 3HxROHV� $�WRWDO�RI��������P�GULOOHG��$QRPDOLD�DQG�%'���RUH�ERGLHV�GLVFRYHUHG�DW�%HUPHMDO��

����� 7HFN�
'XH�GLOLJHQFH�SURJUDP��1XND\�SLW�PDSSHG��RXWO\LQJ�SURVSHFWV�H[DPLQHG�DQG�������P�RI�5&�GULOOLQJ�LQ����KROHV���
0LQHUDO�UHVRXUFH�HVWLPDWH��

����� 7HFN�
'LVWULFW�ZLGH�JHRORJLF�PDSSLQJ�DQG�VDPSOLQJ��OLWKR�JHRFKHPLFDO�DQG�PDJQHWRPHWHU�VXUYH\V��GHWDLOHG�SURVSHFW�
HYDOXDWLRQV��DQG�D�WRWDO�RI��������P�RI�5&�GULOOLQJ�LQ����KROHV��

����� 3HxROHV� 3UHIHDVLELOLW\�VWXG\�FRPSOHWHG�RQ�%HUPHMDO��

����� 7HFN�
'LVWULFW�ZLGH�JHRORJLF�PDSSLQJ��JULG�OLWKR�JHRFKHPLFDO�VDPSOLQJ��WLPH�GRPDLQ�HOHFWURPDJQHWLF��7(0��VXUYH\��URDG�
FXW�PDSSLQJ�DQG�VDPSOLQJ��DQG�GULOOLQJ�RI��������P�LQ����KROHV��

����� 7HFN�

([SORUDWLRQ�DQG�GHOLQHDWLRQ�RI�WKH�/RV�)LORV�DQG�3HGUHJDO�SURVSHFWV���7KHUH�ZHUH�����5&�URWDU\�DQG����FRUH�KROHV�
FRPSOHWHG�DW�DSSUR[LPDWH�VSDFLQJ�RI����P�RQ�D�JULG�������P�ORQJ�DQG�����P�ZLGH���*HRORJLFDO�PDSSLQJ��VDPSOLQJ��
GHQVLW\�PHDVXUHPHQWV��DQG�PHWDOOXUJLFDO�WHVWLQJ���6HYHQ�GULOO�KROHV�DW�&UHVWyQ�5RMR�DQG�QLQH�KROHV�DW�(O�*UDQGH�
SURVSHFW��IRXU�KROHV�GULOOHG�LQ�RWKHU�DUHDV�RI�WKH�0LQH��

����� 7HFN�

'HOLQHDWLRQ�GULOOLQJ�RQ�WKH�/RV�)LORV�GHSRVLW��IRU�D�WRWDO�RI��������P�LQ�����5&�KROHV�RQ�D����P�GULOOLQJ�JULG�DUHD�RI�
������P�î�����P��PHWDOOXUJLFDO�ERWWOH�UROO�WHVWV�DQG�FROXPQ�WHVWV�RQ�ORZ��DQG�PHGLXP�JUDGH�FRUH�VDPSOHV��
SUHOLPLQDU\�JHRWHFKQLFDO�DVVHVVPHQW���$GGLWLRQDO�GULOOLQJ�RI�&UHVWyQ�5RMR����KROHV���=RQH�����DOVR�NQRZQ�DV�0DJ�
5LGJH������KROHV���3HQLQVXODU�5LGJH����KROHV��DQG�(O�*UDQGH����KROHV���,QGHSHQGHQFLD����KROHV����&RPSOHWLRQ�RI�
VFRSLQJ�OHYHO�VWXG\�RQ�/RV�)LORV��PLQHUDO�UHVRXUFH�HVWLPDWH�SUHSDUHG��

����� 7HFN�
���H[SORUDWLRQ�KROHV�IRU�D�WRWDO�RI�������P�FRPSOHWHG�DW�/RV�)LORV���3UHIHDVLELOLW\�OHYHO�DVVHVVPHQW��XSGDWHG�PLQHUDO�
UHVRXUFH�HVWLPDWH�SUHSDUHG�IRU�/RV�)LORV��

����� 0LQHUD�1XWHFN� 0HWDOOXUJLFDO�WHVWZRUN��HQYLURQPHQWDO�VWXGLHV��VHGLPHQW�FRQWURO�VWXG\��DHULDO�SKRWRJUDSK\�RYHU�WKH�/RV�)LORV�VLWH��
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�����
:KHDWRQ�5LYHU�
0LQHUDOV�

0LQHUDO�UHVRXUFH�HVWLPDWH�RQ�%HUPHMDO��

����� 0LQHUD�1XWHFN�
*HRORJLFDO�PRGHOOLQJ��D����KROH��������P�FRQILUPDWRU\�GULOOLQJ�SURJUDP��D�VWXG\�RQ�WKH�VWUXFWXUDO�JHRORJ\��IXUWKHU�
PHWDOOXUJLFDO�WHVW�ZRUN��HQYLURQPHQWDO�SHUPLWWLQJ�VWXGLHV��DQG�D�UHYLHZ�RI�FDSLWDO�FRVW�HVWLPDWHV��

����� 0LQHUD�1XWHFN� *HRORJLFDO�UHLQWHUSUHWDWLRQ��UH�ORJJLQJ�RI�FRUH��JHRORJLFDO�PRGHOLQJ��

����±�����
:KHDWRQ�5LYHU�
0LQHUDOV�

���GLDPRQG�GULOO�KROHV��JHRWHFKQLFDO�DQG�PHWDOOXUJLFDO�WHVW�ZRUN��IHDVLELOLW\�OHYHO�VWXGLHV�FRPSOHWHG�DW�/RV�)LORV���
'HWDLOHG�UHYLHZ�RI�WKH�%HUPHMDO�GHSRVLW�UHVRXUFH�HYDOXDWLRQ�GDWD�PDGH�DYDLODEOH�E\�0LQHUD�(O�%HUPHMDO�GXULQJ�
RSWLRQ�WR�SXUFKDVH�QHJRWLDWLRQV��EXON�VDPSOLQJ�IRU�PHWDOOXUJLFDO�WHVW�ZRUN�����GLDPRQG�GULOO�KROHV�GULOOHG��

�����
0LQHUD�1XND\��
VXEVLGLDU\�RI�*ROGFRUS�

$SSUR[LPDWHO\��������P�FRPSOHWHG�WR�H[SORUH�XQGHUJURXQG�WDUJHWV�DW�WKH�1XND\�PLQH���7ZR�PDLQ�WDUJHWV�ZHUH�
WHVWHG��RUH�ERGLHV�UHODWHG�WR�WKH�JHRORJLFDO�FRQWDFW��VNDUQ�JROG��DQG�RUH�ERGLHV�UHODWHG�WR�WKH�VWURQJ�IUDFWXUH�
V\VWHP�LQWR�WKH�OLPHVWRQH�FORVH�WR�WKH�LQWUXVLYH��FKLPQH\����([SORUDWLRQ�FRQILUPHG�WKH�H[WHQVLRQ�RI�WKH�VNDUQ�JROG�
ERGLHV�DW�1XND\��6XELGD±,QGHSHQGHQFLD��$UUR\R�+RQGR��DQG�$J�LWD�DUHDV��

����±�����
:KHDWRQ�5LYHU�
0LQHUDOV���*ROGFRUS�

0LQH�FRQVWUXFWLRQ�DQG�SHUPLWWLQJ�DFWLYLWLHV���)LUVW�JROG�SRXU�PLG�������

����� *ROGFRUS�

5HJLRQDO�DQG�ORFDO�JHRSK\VLFDO�VXUYH\�ZDV�SHUIRUPHG�WR�SURYLGH�LQIRUPDWLRQ�WKDW�PD\�EH�XVHIXO�LQ�LGHQWLI\LQJ�QHZ�
GULOOLQJ�WDUJHWV���7KH�VXUYH\�LGHQWLILHG�YDULRXV�PDJQHWLF�DQRPDOLHV�UHODWHG�WR�LURQ�VNDUQ�ERGLHV�DORQJ�WKH�*XHUUHUR�
*ROG�%HOW���$�����P�î����P�JULG�ZDV�XVHG�IRU�ORFDO�VXUYH\�DQG�JHRORJLF�PDSSLQJ������GLDPRQG�GULOO�KROHV�ZHUH�
GULOOHG�DW�WKH��3�SURMHFW��&UHVWRQ�5RMR��=RQH�����&RQFKLWD�DQG�(O�*UDQGH�SURVSHFWV��IRU�D�WRWDO�RI�������P��

����� *ROGFRUS� ����LQILOO�GULOO�KROHV���������P��FRPSOHWHG�DW��3��FRPSULVLQJ����FRUH�KROHV���������P��DQG����5&�KROHV��������P���

����� *ROGFRUS�
����FRUH�KROHV���������P��GULOOHG�LQ�WKH�6RXWKHUQ�%HUPHMDO�DUHD��DV�LQILOO��DQG�WR�H[WHQG�NQRZQ�XQGHUJURXQG�
PLQHUDOL]HG�]RQHV��

����� *ROGFRUS�
����LQILOO�DQG�H[WHQVLRQ�GULOO�KROHV���������P��FRPSOHWHG�LQ�WKH�/RV�)LORV�8QGHUJURXQG�6XU�DQG�DW�%HUPHMDO�2SHQ�
3LW�1RUWH��

����� *ROGFRUS�
����LQILOO�DQG�H[WHQVLRQ�GULOO�KROHV���������P��FRPSOHWHG�SULPDULO\�DW�WKH�/RV�)LORV�VRXWK�XQGHUJURXQG�VHFWRU�DQG�DW�
%HUPHMDO�1RUWH��

����� *ROGFRUS�
����LQILOO�DQG�H[WHQVLRQ�GULOO�KROHV���������P��FRPSOHWHG���'ULOOLQJ�DW�%HUPHMDO�ZDV�FRPSOHWHG�DW�D�����P�î�����P�
VSDFLQJ�WR�VXSSRUW�0LQHUDO�5HVRXUFH�HVWLPDWHV���'ULOOLQJ�DW�/RV�)LORV�ZDV�LQ�VXSSRUW�RI�XSJUDGH�FODVVLILFDWLRQV�WR�
0LQHUDO�5HVRXUFH�DQG�0LQHUDO�5HVHUYH�FDWHJRULHV��

����� *ROGFRUS�

����FRUH�KROHV���������P��FRPSOHWHG���,QILOO�DQG�H[WHQVLRQ�GULOOLQJ�ZDV�FRPSOHWHG�DW�%HUPHMDO�1RUWH�WR�VXSSRUW�
XSJUDGH�FODVVLILFDWLRQ�RI�,QIHUUHG�5HVRXUFHV�WR�0HDVXUHG�DQG�,QGLFDWHG�5HVRXUFHV���([WHQVLRQ�GULOOLQJ�ZDV�
FRPSOHWHG�DW�3HQLQVXODU�WR�H[WHQG�NQRZQ�XQGHUJURXQG�PLQHUDOL]HG�]RQHV���,QILOO�GULOOLQJ�ZDV�DOVR�FRPSOHWHG�DW�
1XND\�XQGHUJURXQG�DQG�/RV�)LORV�XQGHUJURXQG�VRXWK�]RQH��

����� *ROGFRUS�

����FRUH�KROHV���������P��FRPSOHWHG���,QILOO�DQG�H[WHQVLRQ�GULOOLQJ�ZDV�FRPSOHWHG�DW�%HUPHMDO�1RUWH�WR�VXSSRUW�
XSJUDGH�FODVVLILFDWLRQ�RI�,QIHUUHG�5HVRXUFHV�WR�,QGLFDWHG�5HVRXUFHV�DQG�WR�VHDUFK�IRU�FRQWLQXLW\�RI�KLJK�JUDGH�RUH�
]RQHV���'ULOOLQJ�ZDV�FRPSOHWHG�DW�3HQLQVXODU�XQGHUJURXQG�WR�VXSSRUW�0LQHUDO�5HVHUYHV�HVWLPDWHV���,QILOO�GULOOLQJ�ZDV�
DOVR�FRQWLQXHG�DW�1XND\�XQGHUJURXQG�DQG�/RV�)LORV�XQGHUJURXQG�VRXWK�]RQH��
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����� *ROGFRUS�

����GULOO�KROHV���������P��FRPSOHWHG��FRPSULVLQJ����5&�KROHV��������P�����5&�DQG�FRUH�FRPELQHG�KROHV�
�������P���DQG�����FRUH�KROHV���������P����([WHQVLRQ�GULOOLQJ�ZDV�FRPSOHWHG�DW�%HUPHMDO�'HHS�DQG�DW�3HQLQVXODU�
XQGHUJURXQG�WR�GHILQH�WKH�RUH�ERG\�VKDSH���,QILOO�GULOOLQJ�ZDV�DOVR�FRPSOHWHG�DW�1XND\�XQGHUJURXQG��/RV�)LORV�
XQGHUJURXQG�VRXWK�]RQH�DQG�/RV�)LORV�(O�*UDQGH�]RQH��

����� *ROGFRUS�

����FRUH�KROHV���������P��FRPSOHWHG���'ULOOLQJ�LQ�6DQ�3DEOR�ZDV�FRPSOHWHG�WR�ORRN�IRU�FRQWLQXLW\�RI�WKH�
PLQHUDOL]DWLRQ���'ULOOLQJ�LQ�*XDGDOXSH�ZDV�FRPSOHWHG�WR�FRQILUP�RUH�JUDGHV�DQG�FRQWLQXLW\�RI�WKH�PLQHUDOL]DWLRQ���
,QILOO�GULOOLQJ�ZDV�FRPSOHWHG�DW�%HUPHMDO�8QGHUJURXQG��H[WHQVLRQ�GULOOLQJ�ZDV�FRPSOHWHG�DW�=RQH����DQG�&UHVWRQ�
5RMR���'ULOOLQJ�ZDV�FRPSOHWHG�DW�/RV�)LORV�WR�FRQILUP�RUH�JUDGHV�LQ�$J�LWD�DQG�WR�ORRN�IRU�KLJK�JUDGH�PLQHUDO�WKDW�
PLJKW�FRQQHFW�WKH�GHHS�XQGHUJURXQG�PLQHUDOL]DWLRQ�LQ�/RV�)LORV�WR�3HQLQVXODU��

�

�



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH��±��

���� *HRORJLF�0DSSLQJ�

5HJLRQDO�DQG�GHWDLOHG�JHRORJLFDO�PDSSLQJ�ZDV�FRPSOHWHG�LQ�VHYHUDO�SKDVHV�E\�7HFN�5HVRXUFHV�LQ�WKH�
HDUO\�����V���0DS�VFDOHV�YDULHG�IURP�UHJLRQDO������������WR�SURVSHFW�VFDOH�������������0DS�UHVXOWV�ZHUH�
XVHG�WR�LGHQWLI\�DUHDV�RI�TXDUW]�YHLQLQJ��DOWHUDWLRQ��VLOLFLILFDWLRQ��DQG�VXOILGH�RXWFURS�WKDW�ZDUUDQWHG�
DGGLWLRQDO�ZRUN���5HIHU�WR�)LJXUH������

)LJXUH������ 5HJLRQDO�*HRORJLF�0DSSLQJ�&RYHUDJH�

�
�
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�
���0DUFK������ 3DJH��±��

�
�

7KH�RSHQ�SLWV�DUH�PDSSHG��DV�RSHUDWLRQV�DOORZ��DW�D�VFDOH�RI�����������8QGHUJURXQG�PDSSLQJ�LV�W\SLFDOO\�
SHUIRUPHG�DW�D�������VFDOH��

���� *HRFKHPLFDO�6DPSOLQJ�

6RLO��FKDQQHO��SLW��DGLW��XQGHUJURXQG��JUDE��DQG�URFN�VDPSOLQJ�ZHUH�XVHG�WR�HYDOXDWH�PLQHUDOL]DWLRQ�
SRWHQWLDO�DQG�JHQHUDWH�WDUJHWV�IRU�UHYHUVH�FLUFXODWLRQ��5&��DQG�FRUH�GULOOLQJ���2YHUDOO��������VXUIDFH�
FKDQQHO�VDPSOHV�DQG��������XQGHUJURXQG�FKDQQHO�VDPSOHV�ZHUH�FROOHFWHG�DQG�DUH�VWRUHG�LQ�WKH�0LQH�
GDWDEDVH�DV�SUR[\�GULOO�KROHV��

7KH�GULOO�SURJUDPV�DQG�SURGXFWLRQ�GDWD�KDYH�VXSHUVHGHG�VXUIDFH�JHRFKHPLFDO�GDWD���*HRFKHPLFDO�GDWD�
KDV�QRW�EHHQ�XVHG�LQ�UHVRXUFH�HVWLPDWLRQ��

���� *HRSK\VLFV�

7ZR�JURXQG�PDJQHWLF�JHRSK\VLFDO�VXUYH\V�ZHUH�FRPSOHWHG�LQ������E\�'HVDUUROORV�0LQHURV�6DQ�/XLV�6�$��
GH�&�9���RYHU�WKH�/RV�)LORV�1XND\�]RQH�DQG�RYHU�WKH�0LQLWDV�DUHD���7KH�VWXG\�LQYHVWLJDWHG�WKH�SRVVLELOLW\�
RI�PLQHUDOL]DWLRQ�EHWZHHQ�WKH�WZR�PDLQ�VRXUFHV�RI�PDJQHWLF�DQRPDOLHV���7KH�VWXG\�DUHD�RI�����P�î�
����P�ZDV�VHOHFWHG�GXH�WR�D�VHULHV�RI�VPDOO�VRXUFHV�RI�PDJQHWLVP���%RWK�VXUYH\V�XVHG�����P�VWDWLRQ�
VSDFLQJ��ZLWK�UHDGLQJV�HYHU\����P�DQG�SRVLWLRQHG�LQ�WKH�ILHOG�ZLWK�D�*36���7KH�VXUYH\V�ZHUH�OLPLWHG�WR�
DUHDV�ZLWK�PLQLQJ�SRWHQWLDO���7KH�JURXQG�JHRSK\VLFDO�VXUYH\V�ZHUH�XVHG�WR�YHFWRU�LQWR�PLQHUDOL]DWLRQ�DQG�
JHQHUDWH�WDUJHWV�IRU�GULOO�SURJUDPV���)LJXUH�����GLVSOD\V�WKH�PDJQHWLF�VSHFWUXP�GLVSOD\LQJ�SRVVLEOH�]RQHV�
RI�PLQHUDOL]DWLRQ��
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�
���0DUFK������ 3DJH��±��

)LJXUH������ 0DJQHWLF�6SHFWUXP�RI�3RVVLEOH�0LQHUDOL]DWLRQ�

�
�

���� 3HWURORJ\��0LQHUDORJ\��DQG�5HVHDUFK�6WXGLHV�

$JH�GDWLQJ��SHWURJUDSK\��PLQHUDORJLFDO�VWXGLHV��DHULDO�SKRWRJUDSK\��DQG�4XLFN%LUG�LPDJHU\�KDYH�EHHQ�
FRPSOHWHG��

$JH�GDWLQJ�VWXGLHV�ZHUH�SHUIRUPHG�DW�WKH�8QLYHUVLW\�RI�$UL]RQD�RQ�VHOHFWHG�URFN�VDPSOHV�IURP�1XND\��
/RV�)LORV��DQG�%HUPHMDO�VWRFNV���5HVXOWLQJ�DJH�GDWHV�DUH�DV�LQGLFDWHG�LQ�)LJXUH������



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH��±��

)LJXUH������ 5HVXOWV��$JH�'DWLQJ�6WXGLHV�

�
1RWH���)LJXUH�SUHSDUHG�E\�*ROGFRUS��DIWHU�8QLYHUVLW\�RI�3KRHQL[�GDWD��5HSRUW��5HVXOWDGRV�$QDOtWLFRV�GH�OD�YLVLWD�GH�ODV�PLQDV�/RV�

)LORV��%HUPHMDO�\�1XND\��0H]FDOD��*XHUUHUR�\�HO�SUR\HFWR�$QD�3DXOD�HQ�&XHW]DOD�GHO�3URJUHVR��*XHUUHUR����7KH�$QD�3DXOD��/LPRQ��

DQG�/D�0LQLWD�GDWD�DUH�IURP�GHSRVLWV�WKDW�DUH�QRW�RQ�WKH�0LQH�SURSHUW\�DQG�DUH�QRW�KHOG�E\�*ROGFRUS��

�

3HWURJUDSKLF�VWXGLHV�ZHUH�FRPSOHWHG�RYHU�D���\HDU�SHULRG�E\�'U��6LGQH\�$��:LOOLDPV�ZLWK�3DUDGH[�
&RQVXOWLQJ��DQG�D�WRWDO�RI�����RXWFURS�VDPSOHV�KDYH�EHHQ�H[DPLQHG�DQG�GHWDLOHG�LQ�WKLV�5HSRUW���
*HRORJ\��$OWHUDWLRQ��6WUXFWXUH��DQG�0LQHUDOL]DWLRQ�DW�WKH�1XWHFN�SURMHFW�LQ�*XHUUHUR��0H[LFR���,QGLYLGXDO�
VDPSOH�UHSRUWV�DQG�UHVSRQVHV�WR�TXHVWLRQV�ZHUH�UHFHLYHG�IURP�'U��:LOOLDPV�IRU�HDFK�EDWFK�RI�VDPSOHV��
LQFOXGLQJ�SHWURJUDSKLF�GHVFULSWLRQV��UHOHYDQW�SKRWRPLFURJUDSKV��DQG�LQ�VRPH�FDVHV�PLFURSUREH�DQDO\VHV��

$GGLWLRQDO�SHWURJUDSKLF�VWXGLHV�ZHUH�SHUIRUPHG�E\�3HWURDQDOLVLV�LQ�0H[LFR�GXULQJ�������WR�HVWDEOLVK�YHLQ�
SDUDJHQHVLV��(VWXGLR�GH�&DUDFWHUL]DFLyQ�0LQHUDOyJLFD�UHDOL]DGR�D����PXHVWUDV�GH�URFD��>3HWURJUDItD�\�
0LQHUDJUDItD@��0LQD�/RV�)LORV����������$�WRWDO�RI����VDPSOHV�ZHUH�VHQW�WR�8QLYHUVLGDG�0LFKRDFDQD�GH�6DQ�
1LFROiV�GH�+LGDOJR�IRU�SHWURJUDSKLF�DQG�PLQHUDORJLFDO�VWXG\�LQ�������,QIRUPH�GH�OD�SUHSDUDFLyQ�\�DQiOLVLV�
SHWURJUiILFR��PLQHUDJUiILFR�\�GH�GLIUDFFLyQ�GH�UD\RV�³;´�GH����PXHVWUDV���������

;�UD\�VWXGLHV�SHUIRUPHG�E\�WKH�8QLYHUVLW\�RI�$UL]RQD�LQ������LQGLFDWHG�WKDW�WKH�SULPDU\�FOD\�PLQHUDO�LV�
VPHFWLWH��ZLWK�DVVRFLDWHG�LOOLWH���PRQWPRULOORQLWH��DQG�NDROLQLWH�LQ�VWURQJO\�R[LGL]HG�VDPSOHV��5HSRUWH�GH�
UHIHUHQFLD���*HRORJ\��$OWHUDWLRQ��6WUXFWXUH�DQG�0LQHUDOL]DWLRQ�DW�WKH�1XWHFN�SURMHFW��*XHUUHUR��0H[LFR���

'DWD�IURP�WKHVH�VSHFLDOLVW�VWXGLHV�ZHUH�XVHG�WR�UHILQH�JHRORJLFDO�DQG�PLQHUDORJLFDO�GHVFULSWLRQV�DQG�
LQWHUSUHWDWLRQV��
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�
���0DUFK������ 3DJH��±��

7KH�DHULDO�SKRWRJUDSK\�DQG�4XLFN%LUG�LPDJHV�ZHUH�XVHG�WR�KHOS�ORFDWH�DUHDV�RI�DOWHUDWLRQ�DQG�
H[SORUDWLRQ�SRWHQWLDO��$QiOLVLV�$HURPDJQpWLFR�'HO�*XHUUHUR�*ROG�%HOW���

���� *HRWHFKQLFDO�DQG�+\GURORJLFDO�6WXGLHV�

,QLWLDO�JHRWHFKQLFDO�VWXGLHV�ZHUH�FRPSOHWHG�GXULQJ�WKH�����V��DQG�IXUWKHU�VWXGLHV�ZHUH�FRQGXFWHG�LQ������
E\�*ROGHU�DQG�$VVRFLDWHV��(VWXGLR�*HRWHFQLFR�)LORV�>*ROGHU@����7KH�JHRWHFKQLFDO�VWXG\�LQ������
FRPSULVHG�FRUH�ORJJLQJ��GHVNWRS��DQG�VLWH�DVVHVVPHQWV�RI�VXEVXUIDFH�FRQGLWLRQV�LQ�WKH�LPPHGLDWH�YLFLQLW\�
RI�WKH�PLQHUDOL]DWLRQ�DW�/RV�)LORV�DQG�%HUPHMDO���+\GURORJLFDO�VWXGLHV�ZHUH�FRPSOHWHG�LQ�WKH�VDPH�SHULRG�
WR�SURYLGH�EDVHOLQH�GDWD�FROOHFWLRQ���,QGHSHQGHQW�FRQVXOWDQWV�FRPSOHWHG�PRUH�GHWDLOHG�VWXGLHV�WR�VXSSRUW�
IHDVLELOLW\�OHYHO�DVVHVVPHQWV���:RUN�LQFOXGHG�JHRWHFKQLFDO�DVVHVVPHQW�RI�LQIUDVWUXFWXUH�ORFDWLRQV�VXFK�DV�
WKH�SURSRVHG�SODQW��ZDVWH�GXPS�DQG�WDLOLQJV�VLWHV��JURXQGZDWHU�H[SORUDWLRQ��K\GURJHRORJLFDO�VWXGLHV��
GUDLQDJH�DVVHVVPHQWV��DQG�ZDWHU�DQG�FRQWDPLQDQW�VWXGLHV��

7KH�JHRWHFKQLFDO�PRGHOV�DUH�UHDVRQDEO\�HVWDEOLVKHG�DQG�DUH�EDVHG�RQ�GULOO�GDWD��URFN�PDVV�
FODVVLILFDWLRQ��DQG�VWDELOLW\�PRGHOLQJ�FDUULHG�RXW�GXULQJ�WKH�IHDVLELOLW\�VWXGLHV���7KH�K\GURORJLFDO�PRGHO�LV�
EDVHG�RQ�GULOO�GDWD��

6SHFLDOL]HG�JHRWHFKQLFDO�DQG�K\GURORJLFDO�VWDII�DUH�HPSOR\HG�DW�WKH�0LQH�SURSHUW\�DQG�PRQLWRU�WKHVH�
DUHDV�RQ�D�GD\�WR�GD\�EDVLV���6XSSRUW�FRQWLQXHV�WR�EH�SURYLGHG�RQ�DQ�DV�QHHGHG�EDVLV�E\�H[WHUQDO�
FRQVXOWLQJ�ILUPV���,Q�ODWH�������&DOO�DQG�1LFKRODV�,QF���&1,��RI�7XFVRQ��$UL]RQD��ZDV�FRQWUDFWHG�WR�SHUIRUP�
JHRWHFKQLFDO�VWXGLHV�IRU�WKH�%HUPHMDO�8QGHUJURXQG�([SORUDWLRQ�3URMHFW���7KHVH�VWXGLHV�ZHUH�UHODWHG�WR�
WKH�JURXQG�VXSSRUW�UHTXLUHG�IRU�DQ�H[SORUDWLRQ�SRUWDO�DQG�GHFOLQH�WR�JDLQ�DFFHVV�WR�WKH�%HUPHMDO�
8QGHUJURXQG�UHVRXUFH�WR�PLQH�D�EXON�VDPSOH�DQG�JDWKHU�JHRWHFKQLFDO�GDWD�DQG�WR�VXSSRUW�WKH�PLQLQJ�
PHWKRG�WR�EH�VHOHFWHG�IRU�WKH�RQJRLQJ�%HUPHMDO�8QGHUJURXQG�SUHIHDVLELOLW\�VWXG\���&1,¶V�VWXGLHV�DUH�
RQJRLQJ�DW�WKH�WLPH�RI�WKH�ZULWLQJ�RI�WKLV�5HSRUW��WKH\�ZLOO�DQDO\]H�WKH�GDWD�FROOHFWHG�IURP�JHRWHFKQLFDO�
GULOOLQJ�LQ�DQWLFLSDWLRQ�RI�WKH�GHFOLQH�DFFHVV�GHVLJQ�DQG�PLQLQJ�PHWKRG�VHOHFWLRQ��

$GGLWLRQDO�LQIRUPDWLRQ�RQ�WKH�JHRWHFKQLFDO�DQG�K\GURJHRORJLFDO�VHWWLQJ�RI�WKH�SURMHFW�LV�LQFOXGHG�LQ�
6HFWLRQV������DQG�������

���� ([SORUDWLRQ�3RWHQWLDO�

3RWHQWLDO�UHPDLQV�LQ�WKH�LPPHGLDWH�YLFLQLW\�RI�WKH�%HUPHMDO�DQG�6DQ�3DEOR�2SHQ�3LWV�WR�LGHQWLI\�DGGLWLRQDO�
PLQHUDOL]DWLRQ�WKDW�PD\�VXSSRUW�UHVRXUFH�HVWLPDWLRQ���7KH�FRUULGRU�IURP�WKH�%HUPHMDO�VRXWK�DUHD�WR�WKH�
*XDGDOXSH�GHSRVLW�LV�SDUWLFXODUO\�SURVSHFWLYH���$GGLWLRQDOO\��WKH�6DQ�3DEOR�WDUJHWHG�DUHD�WKDW�LV�VRXWKHDVW�
RI�%HUPHMDO�LV�SURVSHFWLYH�EDVHG�RQ�IDYRUDEOH�OLWKRORJ\�DQG�DOWHUDWLRQ���7KH�WRWDO�RSHQ�SLW�H[SORUDWLRQ�KDV�
D�SRWHQWLDO�H[SORUDWLRQ�WDUJHW�RI�����WR�����0R]�$X���7KH�SRWHQWLDO�TXDQWLW\�DQG�JUDGH�LV�FRQFHSWXDO�LQ�
QDWXUH��WKDW�WKHUH�KDV�EHHQ�LQVXIILFLHQW�H[SORUDWLRQ�WR�GHILQH�D�PLQHUDO�UHVRXUFH�DQG�WKDW�LW�LV�XQFHUWDLQ�LI�
IXUWKHU�H[SORUDWLRQ�ZLOO�UHVXOW�LQ�WKH�WDUJHW�EHLQJ�GHOLQHDWHG�DV�D�PLQHUDO�UHVRXUFH���7KH�H[SORUDWLRQ�WDUJHW�
SRWHQWLDO�TXDQWLW\�DQG�JUDGH�KDV�EHHQ�GHWHUPLQHG�EDVHG�RQ�SULRU�GULOOLQJ�LQWHUFHSWV�DQG�GLPHQVLRQV���7KH�
EDVLV�RI�WKH�WDUJHWV�DUH�DV�IROORZV��

� /DWHUDOO\�DQG�GRZQ�GLS�RI�NQRZQ�GHSRVLWV��
� $ORQJ�LQWUXVLYH�FRQWDFWV�LQ�LPPHGLDWH�PLQHG�DUHDV��
� 3UR[LPLW\�WR�SDVW�SURGXFLQJ�DUHDV�DW�WKH�*XDGDOXSH�PLQH��
�



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH��±���

7KH�WRWDO�RSHQ�SLW�DQG�XQGHUJURXQG�H[SORUDWLRQ�KDV�D�SRWHQWLDO�H[SORUDWLRQ�WDUJHW�UDQJH�RI����0W�DW�����J�W�
WR����0W�DW�����J�W���7KH�SRWHQWLDO�H[SORUDWLRQ�WDUJHWV��)LJXUH������LQFOXGH�WKH�IROORZLQJ��

� %HUPHMDO�(DVW�DQG�:HVW�
±� 3RWHQWLDO�7DUJHW�5DQJH�������0W�DW���J�W�WR������0W�DW���J�W��
±� 3RWHQWLDO�7DUJHWHG�$X�R]�������WR�����0R]��
±� *HRORJ\���)H2[�$X�UHSODFHPHQWV��KHPDWLWH�DQG�JRHWKLWH���
±� /LWKRORJ\���/LPHVWRQH�DQG�JUDQRGLRULWH��
±� 6WUXFWXUDO�&RQWURO���2UH�]RQH�DORQJ�WKH�JUDQRGLRULWH�FRQWDFW��LQFOXGHV�HQGRVNDUQ�ZLWK�TXDUW]�YHLQ�

VWRFNZRUN�LQ�JUDQRGLRULWH��
±� $OWHUDWLRQ���3URS\OLWLF�DQG�DUJLOOLF�DOWHUDWLRQ�LQ�WKH�FRQWDFW�]RQH��
±� 6W\OH�RI�0LQHUDOL]DWLRQ���,URQ�R[LGHV�ZLWK�$X�DORQJ�WKH�LQWUXVLRQ�FRQWDFW��
±� 6XPPDU\�RI�5HVXOWV���,QWHUFHSWV�RI���±���P�DYHUDJLQJ�����J�W�$X��

� *XDGDOXSH�±�/XFHUR�
±� 3RWHQWLDO�7DUJHW�5DQJH�������0W�DW���J�W�WR�����0W�DW�����J�W��
±� 3RWHQWLDO�7DUJHWHG�$X�2]�������WR�����0R]��
±� *HRORJ\���)H2[�$X�UHSODFHPHQWV��KHPDWLWH�PDJQHWLWH���
±� /LWKRORJ\���/LPHVWRQH�DQG�JUDQRGLRULWH��
±� 6WUXFWXUDO�&RQWURO���RUH�]RQH�DW�WKH�JUDQRGLRULWH�FRQWDFW��ZLWK�HQGRVNDUQ�LQ�WKH�LQWUXVLRQ�
±� $OWHUDWLRQ���SURS\OLWLF�DQG�DUJLOOLF�DOWHUDWLRQ��
±� 6W\OH�RI�0LQHUDOL]DWLRQ���,URQ�R[LGHV�ZLWK�$X��DQG�&X�$J��
±� 6XPPDU\�RI�5HVXOWV���,QWHUFHSWV�RI���±���P�DYHUDJLQJ�����J�W�$X��

� 6DQ�3DEOR�
±� 3RWHQWLDO�7DUJHW�5DQJH�������DW���J�W�WR������0W�DW�����J�W��
±� 3RWHQWLDO�7DUJHWHG�$X�2]�������WR�����0R]��
±� *HRORJ\���)H2[�$X�UHSODFHPHQWV��
±� /LWKRORJ\���/LPHVWRQH�DQG�JUDQRGLRULWH��
±� 6WUXFWXUDO�&RQWURO���2UH�]RQH�DW�WKH�JUDQRGLRULWH�FRQWDFW��ZLWK�HQGRVNDUQ�LQ�WKH�LQWUXVLRQ��
±� $OWHUDWLRQ���3URS\OLWLF�DQG�DUJLOOLF�DOWHUDWLRQ��
±� 6W\OH�RI�0LQHUDOL]DWLRQ���,URQ�R[LGHV�ZLWK�$X��DQG�&X�$J��
±� 6XPPDU\�RI�5HVXOWV���,QWHUFHSW�RI����P�DYHUDJLQJ������J�W�$X��LQWHUFHSW�RI�����P�DYHUDJLQJ�

�����J�W�$X��
�
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�
���0DUFK������ 3DJH��±���

)LJXUH������ %HUPHMDO��*XDGDOXSH�DQG�6DQ�3DEOR�([SORUDWLRQ�3RWHQWLDO�

�
�

������ /RV�)LORV�8QGHUJURXQG�([SORUDWLRQ�

,QILOO�GULOOLQJ�DW�/RV�)LORV�8QGHUJURXQG�LV�WDUJHWHG�WR�IXUWKHU�GHYHORS�UHVRXUFHV�WKDW�DUH�RSHQ�DORQJ�WKH�
VWULNH�RI�WKH�NQRZQ�RUH��WR�WKH�HDVW�DQG�ZHVW�RI�WKH�H[LVWLQJ�LQIUDVWUXFWXUH�DV�VKRZQ�RQ�)LJXUH�������7KH�
WDUJHWHG�DUHDV�DUH�FRQWDLQHG�LQ�WKH�HQGRVNDUQ�DOWHUDWLRQ�LQWUXVLYH�DORQJ�WKH�JUDQRGLRULWH�DQG�FDUERQDWH�
FRQWDFW���7KH�WRWDO�XQGHUJURXQG�H[SDQVLRQ�KDV�D�SRWHQWLDO�H[SORUDWLRQ�WDUJHW�UDQJH�RI�����WR�����0R]�$X���
7KH�SRWHQWLDO�TXDQWLW\�DQG�JUDGH�LV�FRQFHSWXDO�LQ�QDWXUH��WKDW�WKHUH�KDV�EHHQ�LQVXIILFLHQW�H[SORUDWLRQ�WR�
GHILQH�D�PLQHUDO�UHVRXUFH�DQG�WKDW�LW�LV�XQFHUWDLQ�LI�IXUWKHU�H[SORUDWLRQ�ZLOO�UHVXOW�LQ�WKH�WDUJHW�EHLQJ�
GHOLQHDWHG�DV�D�PLQHUDO�UHVRXUFH���7KH�H[SORUDWLRQ�WDUJHW�SRWHQWLDO�TXDQWLW\�DQG�JUDGH�KDV�EHHQ�
GHWHUPLQHG�EDVHG�RQ�SULRU�GULOOLQJ�LQWHUFHSWV�DQG�GLPHQVLRQV��
�

��P� �������P�

%HUPHMDO�7DUJHW�

*XDGDOXSH�/XFHUR�
7DUJHW�

%HUPHMDO�
2SHQ�3LW�
2XWOLQH�

,QWUXVLYH�

&DUERQDWH�

&DUERQDWH�

1�

6DQ�3DEOR�
7DUJHW�

7DUJHWHG�$UHDV�
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*URXQGZDWHU�LV�JHQHUDOO\�DEVHQW�LQ�WKH�PDUEOH��EXW�PLQRU�ZDWHU�IORZ�LV�W\SLFDOO\�SUHVHQW�LQ�WKH�DGMDFHQW�
LQWUXVLYH�URFNV���:DWHU�IORZ�ZDV�UDUHO\�KLJK�HQRXJK�WR�LPSDFW�WKH�GULOOLQJ��DOWKRXJK�ZDWHU�KDG�WR�EH�
LQMHFWHG�DV�QHHGHG�WR�LPSURYH�GULOOLQJ�UDWHV�DQG�VDPSOH�UHFRYHU\��

([SHULPHQWDWLRQ�ZLWK�YDULRXV�GULOOLQJ�WHFKQLTXHV�RYHU�WKH�GXUDWLRQV�RI�WKH�H[SORUDWLRQ�SURJUDPV�OHG�WR�WKH�
GHYHORSPHQW�RI�D�GULOOLQJ�SURWRFRO�WR�RSWLPL]H�VDPSOH�TXDOLW\���7KH�URGV�XVHG�ZHUH���P�RU���P�LQ�OHQJWK��
DQG�VDPSOHV�RI�WKH�GULOO�FXWWLQJV�ZHUH�FROOHFWHG�DW������P�LQWHUYDOV���&RUH�GULOOLQJ�SHQHWUDWLRQ�UDWHV�
DYHUDJHG����P�SHU�GD\�SHU�GULOO��ZLWK�DQ�DYHUDJH�KROH�GHSWK�RI�DSSUR[LPDWHO\�����P���6RPH�5&�GULOOLQJ�
ZDV�SHUIRUPHG�DV�SUH�FROODUV�IRU�FRUH�GULOO�KROHV��WR�UHGXFH�FRVWV���6DPSOH�UHFRYHULHV�ZHUH�QRW�URXWLQHO\�
UHFRUGHG�IRU�5&�KROHV��

6XUIDFH�FRUH�GULOOLQJ�W\SLFDOO\�UHFRYHUHG�+4�VL]H�FRUH�������PP�GLDPHWHU��IURP�VXUIDFH��WKHQ�ZDV�UHGXFHG�
WR�14�VL]H�FRUH�������PP��ZKHUH�JURXQG�FRQGLWLRQV�ZDUUDQWHG���)ROORZLQJ�GULOOLQJ�PHWKRGV�WHVWV��
IDFH�GLVFKDUJH�ELWV�ZHUH�XVHG�IRU�DOO�FRUH�GULOOLQJ���,Q�JHQHUDO��FRUH�UHFRYHULHV�ZHUH�JRRG��DYHUDJLQJ�
DURXQG�������0HWDOOXUJLFDO�KROHV�ZHUH�W\SLFDOO\�GULOOHG�XVLQJ�34�VL]H�FRUH�����PP���

'ULOO�GLDPHWHUV�IRU�WKH�XQGHUJURXQG�RSHUDWLRQV�ZHUH�HLWKHU�17:�����PP��RU�+4�VL]H��GHSHQGLQJ�RQ�WKH�
ULJ�WKDW�ZDV�XVHG��

$Q\�EUHDN�LQ�WKH�FRUH�PDGH�GXULQJ�UHPRYDO�IURP�WKH�EDUUHO�ZDV�PDUNHG�ZLWK�D�³FRORU�OLQH�´��:KHQ�
EUHDNDJH�RI�WKH�FRUH�ZDV�QHFHVVDU\�WR�ILOO�WKH�ER[��HGJHG�WRROV�DQG�DFFXUDWH�PHDVXUHPHQW�RI�SLHFHV�WR�
FRPSOHWH�WKH�FKDQQHOV�ZHUH�WKH�FRPPRQ�SUDFWLFH�WR�PLQLPL]H�FRUH�GHVWUXFWLRQ���7KH�HQG�RI�HYHU\�UXQ�
ZDV�PDUNHG�ZLWK�D�ZRRGHQ�WLFN�DQG�WKH�ILQDO�GHSWK�RI�WKH�UXQ��
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ZDV�ZULWWHQ�EHIRUH�LWV�XVH��ZKLOVW�ILQDO�GHSWKV�ZHUH�UHFRUGHG�XSRQ�FRPSOHWLRQ���$OO�WKH�LQIRUPDWLRQ�ZDV�
PDUNHG�ZLWK�LQGHOLEOH�LQN�RQ�WKH�IURQW�VLGH�RI�WKH�ER[�DQG�RQ�WKH�FRYHU���0RUH�UHFHQWO\��WKH�/RV�)LORV�6LWH�
KDV�EHHQ�XVLQJ�FRUUXJDWHG�SODVWLF�FRUH�ER[HV�PDUNHG�DV�GHVFULEHG�DERYH��

,QLWLDOO\��WKH�FRUH�ZDV�WUDQVSRUWHG����NP�WR�D�FRUH�VKDFN�LQ�0H]FDOD��KRZHYHU��VLQFH�FRQVWUXFWLRQ�RI�WKH�
FRUH�VKDFN�RQ�VLWH�ZDV�FRPSOHWHG�LQ�PLG�������DOO�FRUH�KDV�EHHQ�SURFHVVHG�DQG�VWRUHG�RQ�VLWH��

3HUVRQQHO�IURP�WKH�GULOOLQJ�FRPSDQ\��RU�WKH�GULOOLQJ�FRPSDQ\�VXSHUYLVRU��WUDQVSRUWHG�WKH�FRUH�ER[HV�WR�
WKH�FRUH�VKHG���&RUH�KDQGOLQJ�ORJV�ZHUH�FRPSOHWHG�WKDW�LQFOXGHG�GHWDLOV�IRU�DOO�SHUVRQV�LQYROYHG�LQ�DQ\�
VWHS�GXULQJ�WKH�ORJJLQJ�DQG�VDPSOLQJ�SURFHGXUHV��
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PLQHUDOL]DWLRQ�W\SH�DQG�LQWHQVLW\��DQG�DOWHUDWLRQ�W\SH�DQG�LQWHQVLW\���8QWLO�������WKH�ORJJLQJ�GHVFULSWLRQV�
ZHUH�EDVHG�RQ�DOWHUDWLRQ�WHUPLQRORJ\��ZKLFK�OHG�WR�GLIILFXOWLHV�ZLWK�DFWXDO�OLWKRORJLFDO�LGHQWLILFDWLRQ���,Q�
������0LQHUD�1XWHFN�FRPSOHWHG�D�WKRURXJK�ILHOG�EDVHG�JHRORJLFDO�UHLQWHUSUHWDWLRQ��ZKLFK�OHG�WR�UH�ORJJLQJ�
RI�DOO�DYDLODEOH�GULOO�FRUH�XVLQJ�OLWKRORJLHV��ZLWK�DOWHUDWLRQ�DV�D�GHVFULSWRU���/RV�)LORV�VLWH�SHUVRQQHO�KDYH�
PDLQWDLQHG�WKH�ORJJLQJ�VFKHPH�VR�WKDW�D�FRQVLVWHQW�VHW�RI�SULPDU\�OLWKRORJLFDO�UHFRUGV�H[LVWV�IRU�WKH�0LQH�
SURSHUW\��

5RFN�TXDOLW\�GHVLJQDWLRQV��54'��DQG�UHFRYHU\�SHUFHQWDJHV�ZHUH�UHFRUGHG�DV�SDUW�RI�WKH�JHRWHFKQLFDO�
ORJJLQJ���54'�PHDVXUHPHQWV�DUH�WDNHQ�E\�PHDVXULQJ�WKH�VHFWLRQV�RI�FRUH�JUHDWHU�WKDQ����FP�WKDW�ZHUH�
QRW�IUDFWXUHG�RYHU�OHQJWKV�RI���P��URFN�KDUGQHVV�PHDVXUHPHQWV�DUH�UHFRUGHG�RQ�D�VFDOH�RI���WR����ZLWK�
��EHLQJ�YHU\�VRIW�DQG���EHLQJ�YHU\�KDUG���$OO�WKH�GLVFRQWLQXLWLHV�DUH�FODVVLILHG�E\�W\SH�DQG�WKLFNQHVV��DQG�
GLVFRQWLQXLW\�RULHQWDWLRQV�ZHUH�UHFRUGHG�DV���±��������±�����DQG����±�����
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GULOO�KROH�VXUYH\�FRRUGLQDWHV�ZHUH�LQLWLDOO\�UHFRUGHG�XVLQJ�WKH�ORFDO�1XWHFN�JULG�V\VWHP���7KH�/RV�)LORV�JULG�
LV�URWDWHG�����WR�WKH�ZHVW�RI�WKH�1XWHFN�JULG��

,Q�������DOO�GULOO�KROH�FRRUGLQDWHV�IURP�WKH������GULOO�FDPSDLJQ�ZHUH�UH�VXUYH\HG�E\�7HFN���%DVHG�RQ�WKLV�
ZRUN��D�JOREDO�PRGLILFDWLRQ�RI������P�WR�DOO�GULOO�KROH�HOHYDWLRQV�ZDV�PDGH��

&XUUHQW�GULOO�FROODUV�DUH�EDVHG�RQ�D�WRSRJUDSKLF�VXUYH\�LQ�870�FRRUGLQDWHV�XVLQJ�D�6RNNLD�6HW�����WRWDO�
VWDWLRQ�ZLWK���VHFRQG�DFFXUDF\���(DUOLHU�FROODU�VXUYH\V�ZHUH�YDOLGDWHG�E\�/RV�)LORV�VXUYH\�FUHZV�EDVHG�RQ�
SUHYLRXV�WULDQJXODWLRQ�VXUYH\�ODQGPDUNV�GHYHORSHG�E\�FRQWUDFWRU�0U��-XDQ�+HUUHUD�DQG�GRXEOH�FKHFNHG�
ZLWK�ODQGPDUNV�IURP�WKH�VXUYH\�GHYHORSHG�E\�(DJOH�0DSSLQJ��UHIHU�DOVR�WR�6HFWLRQ��������

����� 'RZQKROH�6XUYH\V�

$OO�SUH������KROHV�ZHUH�VXUYH\HG�IRU�KROH�LQFOLQDWLRQ�XVLQJ�WKH�K\GURIOXRULF�DFLG�WHVW�WXEH�HWFK�PHWKRG���
$QJOH�KROHV�ZHUH�VXUYH\HG�HYHU\����P��DQG�YHUWLFDO�KROHV�ZHUH�WHVWHG�RQFH�DW�WKH�HQG�RI�KROH���/LPLWHG�
GRZQKROH�VXUYH\LQJ�ZDV�XQGHUWDNHQ�ZLWK�D�FRPSXWHUL]HG�J\URVFRSLF�SUREH�DW�LQWHUYDOV�RI����P���
+RZHYHU��QRQH�RI�WKH�FRUH�KROHV�UHPDLQHG�RSHQ��DQG�RQO\����5&�URWDU\�KROHV�FRXOG�EH�SDUWLDOO\�VXUYH\HG�
GXH�WR�FORVXUH�DQG�FROODSVH��

7KH�SRVW������FRUH�GULOO�KROHV�ZHUH�URXWLQHO\�VXUYH\HG�µGRZQKROH¶�DW����P�LQWHUYDOV�XVLQJ�D�5HIOH[�
(=�6KRW�LQVWUXPHQW���(DFK�PHDVXUHPHQW�DOVR�UHFRUGHG�PDJQHWLF�LQWHQVLW\�DQG�WHPSHUDWXUH��
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����� 6XUIDFH�'ULOOLQJ�

6XUIDFH�GULOO�KROH�LQWHUVHFWLRQ�VSDFLQJV�DFURVV�WKH�GHSRVLWV�WKDW�KDYH�HVWLPDWHG�0LQHUDO�5HVRXUFHV�DUH�
DSSUR[LPDWHO\����P�î����P�LQ�DUHDV�ZLWK�FORVH�VSDFHG�GULOOLQJ��DQG�ZLGHQLQJ�WR�DERXW����P�î����P�LQ�WKH�
DUHDV�WKDW�DUH�OHVV�ZHOO�GULOOHG���'ULOO�VSDFLQJ�LV�ZLGHU�DJDLQ�LQ�WKH�DUHDV�RXWVLGH�WKH�FRQFHSWXDO�SLW�RXWOLQHV�
XVHG�WR�FRQVWUDLQ�0LQHUDO�5HVRXUFHV��

'ULOO�KROH�D]LPXWKV�UDQJH�IURP���±�������'LSV�UDQJH�IURP����±����DQG�DUH�W\SLFDOO\�������+ROH�GHSWKV�
UDQJH�IURP��±����P�DQG�DYHUDJH�����P��

7KH�UHODWLRQVKLS�EHWZHHQ�WUXH�ZLGWKV��GULOO�LQWHUFHSWV��OLWKRORJLHV��DQG�JROG�JUDGHV�IRU�GULOO�KROH�LQWHUYDOV�LQ�
GULOO�KROHV�LV�VKRZQ�RQ�WKH�FURVV�VHFWLRQV�LQFOXGHG�LQ�6HFWLRQ������UHIHU�WR�)LJXUH������DQG�)LJXUH������WR�
)LJXUH���������'ULOO�KROHV�PD\�FRQWDLQ�R[LGH�DQG�VXOILGH�LQWHUVHFWLRQV�PLQHUDOL]DWLRQ�DQG�DUHDV�RI�KLJKHU�
JUDGH�ZLWKLQ�ORZHU�JUDGH�LQWHUYDOV��

����� 8QGHUJURXQG�'ULOOLQJ�

8QGHUJURXQG�GULOOLQJ�LV�PDQDJHG�E\�/RV�)LORV�VLWH�SHUVRQQHO���,QLWLDO�GULOO�KROH�LQWHUVHFWLRQ�VSDFLQJ�LV�
���P�î����P��DQG�WLJKWHQHG�WR�D�ILQDO�VSDFLQJ�RI����P�î����P���'ULOO�KROH�OHQJWKV�YDU\�IURP�DERXW����P�WR�
DV�PXFK�DV�����P��EXW�W\SLFDOO\�DYHUDJH�DERXW�����P�LQ�OHQJWK���,Q�WKH�6RXWK�=RQH�RI�WKH�XQGHUJURXQG�
RSHUDWLRQV��WKH�GULOO�D]LPXWK�LV�XVXDOO\�DW�������ZKHUHDV�LQ�WKH�1RUWK�=RQH��D]LPXWKV�DUH�FRPPRQO\�
������������'LS�RI�GULOO�KROHV�YDU\�GHSHQGLQJ�RQ�WKH�WDUJHW�PLQHUDOL]DWLRQ��IURP����WR������

����� 6XUIDFH�%ODVWKROH�'ULOOLQJ�

/RV�)LORV�PLQH�FXUUHQWO\�RSHUDWHV����GULOOV�WKDW�GULOO�D����FP�KROH�GLDPHWHU���%ODVWKROHV�DUH�W\SLFDOO\�
VSDFHG�DW���P�î���P�LQ�RUH�]RQHV��DQG�DUH���P�GHHS���%ODVWKROHV�DUH�VDPSOHG�IRU�PLQHUDO�FRQWHQW�DQG�
JUDGH�FRQWURO���

����� &RPPHQWV�RQ�'ULOOLQJ�

,Q�WKH�RSLQLRQ�RI�WKH�4XDOLILHG�3HUVRQ��WKH�TXDQWLW\�DQG�TXDOLW\�RI�WKH�OLWKRORJLFDO��JHRWHFKQLFDO��FROODU�
VXUYH\��DQG�GRZQKROH�VXUYH\�GDWD�FROOHFWHG�LQ�WKH�H[SORUDWLRQ�DQG�LQILOO�GULOO�SURJUDPV�DUH�VXIILFLHQW�WR�
VXSSRUW�0LQHUDO�5HVRXUFH�DQG�0LQHUDO�5HVHUYH�HVWLPDWLRQ�DV�IROORZV��

� &RUH�ORJJLQJ�SHUIRUPHG�E\�/RV�)LORV�6LWH�VWDII�PHHWV�LQGXVWU\�VWDQGDUGV�IRU�JROG�DQG�VLOYHU�
H[SORUDWLRQ��

� &ROODU�VXUYH\V�VLQFH������KDYH�EHHQ�SHUIRUPHG�XVLQJ�LQGXVWU\�VWDQGDUG�LQVWUXPHQWDWLRQ��
� 'RZQKROH�VXUYH\V�SHUIRUPHG�DIWHU������ZHUH�SHUIRUPHG�XVLQJ�LQGXVWU\�VWDQGDUG�LQVWUXPHQWDWLRQ��
� 5HFRYHU\�GDWD�IURP�/RV�)LORV�FRUH�GULOO�SURJUDPV�LV�DFFHSWDEOH��
� 'ULOOLQJ�LV�QRUPDOO\�SHUSHQGLFXODU�WR�WKH�VWULNH�RI�WKH�PLQHUDOL]DWLRQ���'HSHQGLQJ�RQ�WKH�GLS�RI�WKH�GULOO�

KROH�DQG�WKH�GLS�RI�WKH�PLQHUDOL]DWLRQ��GULOO�LQWHUFHSW�ZLGWKV�DUH�JUHDWHU�WKDQ�WUXH�ZLGWKV�ZKHQ�WKH�
GULOOLQJ�LV�QRW�SHUSHQGLFXODU��

� 'ULOOLQJ�RULHQWDWLRQV�DUH�JHQHUDOO\�DSSURSULDWH�IRU�WKH�PLQHUDOL]DWLRQ�VW\OH�DQG�KDYH�EHHQ�GULOOHG�DW�
RULHQWDWLRQV�WKDW�DUH�RSWLPDO�IRU�WKH�RULHQWDWLRQ�RI�PLQHUDOL]DWLRQ�IRU�WKH�EXON�RI�WKH�GHSRVLW�DUHDV��

� 'ULOO�RULHQWDWLRQV�DUH�VKRZQ�LQ�WKH�H[DPSOH�FURVV�VHFWLRQV�LQ�6HFWLRQ�����DQG�FDQ�EH�FRQVLGHUHG�WR�
DSSURSULDWHO\�WHVW�WKH�PLQHUDOL]DWLRQ���7KH�VHFWLRQV�GLVSOD\�W\SLFDO�GULOO�KROH�RULHQWDWLRQV�IRU�WKH�
GHSRVLWV��VKRZ�VXPPDU\�DVVD\�YDOXHV�XVLQJ�FRORU�UDQJHV�IRU�DVVD\�LQWHUYDOV�WKDW�LQFOXGH�DUHDV�RI�QR�
PLQHUDOL]DWLRQ�DQG�YHU\�ORZ�JUDGH�PLQHUDOL]DWLRQ��DQG�RXWOLQH�DUHDV�ZKHUH�KLJKHU�JUDGH�LQWHUFHSWV�
FDQ�EH�LGHQWLILHG�ZLWKLQ�ORZHU�JUDGH�VHFWLRQV���7KH�VHFWLRQV�FRQILUP�WKDW�VDPSOLQJ�LV�UHSUHVHQWDWLYH�RI�
WKH�JROG�DQG�VLOYHU�JUDGHV�LQ�WKH�GHSRVLWV��UHIOHFWLQJ�DUHDV�RI�KLJKHU�DQG�ORZHU�JUDGHV��
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����� 6$03/(�35(3$5$7,21��$1$/<6(6��$1'�6(&85,7<�

6DPSOLQJ�SURJUDPV�ZHUH�FRQGXFWHG�E\�0LQHUD�1XND\��0LQHUD�1XWHFN��DQG�/XLVPLQ�SULRU�WR��������$IWHU�
������*ROGFRUS�H[SORUDWLRQ�SHUVRQQHO�ZHUH�UHVSRQVLEOH�IRU�WKH�IROORZLQJ��

� 6DPSOH�&ROOHFWLRQ�
� &RUH�6SOLWWLQJ�
� 3UHSDUDWLRQ�RI�6DPSOHV�IRU�6XEPLVVLRQ�WR�WKH�$QDO\WLFDO�/DERUDWRU\�
� 6DPSOH�6WRUDJH�
� 6DPSOH�6HFXULW\�
�

/RV�)LORV�VWDII�KDYH�DOVR�EHHQ�UHVSRQVLEOH�IRU�JUDGH�FRQWURO�VDPSOLQJ�DQG�DVVD\LQJ��ZKLFK�LV�SHUIRUPHG�LQ�
WKH�PLQH�VLWH�ODERUDWRU\��

&RPSDQ\�SHUVRQQHO�VHOHFWHG�DQG�FROOHFWHG�VDPSOHV�IRU�SUHSDUDWLRQ�DQG�DQDO\VHV��

����� 6DPSOLQJ�0HWKRGV�

������� *HRFKHPLFDO�6DPSOLQJ�

*HRFKHPLFDO�VDPSOHV�ZHUH�FROOHFWHG�DV�VRLO�DQG�UHJROLWK�VDPSOHV�GXULQJ�HDUO\�VWDJH�H[SORUDWLRQ�RQ�WKH�
3URSHUW\�DQG�DUH�VXSHUVHGHG�E\�PRUH�UHFHQW�GULOO�DQG�SURGXFWLRQ�GDWD��

������� 5&�6DPSOLQJ�

5&�GULOO�FXWWLQJV�IURP�GULOO�KROHV�DW�WKH�/RV�)LORV�GHSRVLW�ZHUH�VDPSOHG�DW�LQWHUYDOV�RI������P���7KH�PDWHULDO�
ZDV�VSOLW�DW�WKH�GULOO�LQWR�VHYHUDO�SRUWLRQV�RI����NJ�RU�OHVV���2I�WKHVH��D�����J�³DVVD\�VSOLW´�ZDV�VKLSSHG�WR�
WKH�DVVD\�ODERUDWRU\��$/6�&KHPH[��LQ�*XDGDODMDUD��DQG�WKH�³VHFRQG�VSOLW´�ZDV�VWRUHG�RQ�WKH�SURSHUW\��

$�KDQGIXO�RI�URFN�FKLSV�IURP�HDFK�VDPSOH�LQWHUYDO�ZDV�FROOHFWHG�DQG�ORJJHG�E\�H[SHULHQFHG�RQVLWH�
JHRORJLVWV���'DWD�IURP�WKH�GULOO�ORJV�ZHUH�HQWHUHG�GLJLWDOO\�LQWR�$6&,,�ILOHV�IRU�FRPSLODWLRQ�LQWR�D�GULOO�KROH�
GDWDEDVH�DQG�VXEVHTXHQWO\�XVHG�IRU�UHVRXUFH�HVWLPDWLRQ��

5&�GULOO�FXWWLQJV�IURP�GULOO�KROHV�FRPSOHWHG�DW�WKH�%HUPHMDO�GHSRVLW�ZHUH�VDPSOHG�GU\�DW�LQWHUYDOV�RI���P���
$OO�WKH�FXWWLQJV�ZHUH�FROOHFWHG�LQ�KLJK�VWUHQJWK�SODVWLF�EDJV�WKDW�ZHUH�SUHYLRXVO\�PDUNHG��DQG�WKHQ�
ZHLJKHG�WR�GHWHUPLQH�WKH�GULOO�KROH�UHFRYHU\���7KH�EDJV�ZHUH�WKHQ�WUDQVIHUUHG�WR�WKH�FDPS�DQG�WKHQ�ULIIOH�
VSOLW�LQ�WKUHH�F\FOHV�XQWLO�D����NJ�VDPSOH�ZDV�REWDLQHG���7KH�VSOLW�VDPSOH�ZDV�WKHQ�EDJJHG�DQG�WDJJHG�
DQG�VHQW�WR�WKH�VDPSOH�SUHSDUDWLRQ�ODERUDWRU\�DW�6DQ�/XLV�3RWRVL��%RQGDU�&OHJJ��RU�DW�+HUPRVLOOR�
�6N\OLQH����7KH�UHPDLQGHU�RI�WKH�5&�VDPSOH�ZDV�VDYHG�LQ�KLJK�VWUHQJWK�EDJV�DQG�VWRUHG�RQ�VLWH��

$W�WLPHV��WKH�%HUPHMDO�5&�GULOOLQJ�UHTXLUHG�WKH�LQWURGXFWLRQ�RI�ZDWHU��DQG�WKH�IROORZLQJ�VDPSOLQJ�PHWKRG�
ZDV�XQGHUWDNHQ���$OO�WKH�PDWHULDO�ZDV�SDVVHG�WKURXJK�D�F\FORQH��ZKLFK�SHUPLWWHG�����RI�WKH�VXVSHQGHG�
VROLGV�WR�EH�UHFRYHUHG���6XVSHQGHG�VROLGV�DQG�IOXLG�ZHUH�VWRUHG�LQ�SUH�ODEHOHG�PLFURSRUH�EDJV�WKDW�
DOORZHG�WKH�VDPSOHV�WR�GU\���2QFH�GU\��WKH�PDWHULDO�ZDV�ZHLJKHG��WDJJHG��DQG�VHQW�WR�WKH�ODERUDWRU\�IRU�
DQDO\VLV��
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������� &RUH�6DPSOLQJ�

7KH�PLQHUDOL]HG�LQWHUYDOV�RI�FRUH�WKDW�ZHUH�GULOOHG�SULRU�WR������ZHUH�IULDEOH�DQG�HDVLO\�GDPDJHG�E\�
PRYLQJ���/RJJLQJ�ZDV�FRPSOHWHG�DW�WKH�GULOO�VLWH�SULRU�WR�VSOLWWLQJ���6SOLWWLQJ�RI�WKH�FRUH�ZDV�VXSHUYLVHG�E\�
WKH�JHRORJLVW�ZKR�ORJJHG�WKH�FRUH�WR�HQVXUH�VDPSOH�LQWHJULW\���6SOLWWLQJ�ZDV�DFKLHYHG�XVLQJ�D�WLOH�VDZ�
ZKHQ�VROLG��RU�E\�KDQG�ZLWK�D�NQLIH�ZKHQ�VRIW���6DPSOHV�ZHUH�W\SLFDOO\�VKRUWHU�WKDQ�����P��

&RUH�VDPSOHV�IRU�H[SORUDWLRQ�DQG�LQILOO�GULOO�SURJUDPV�FRQGXFWHG�DIWHU������ZHUH�FXW�ZLWK�����9�5RFNPDQ�
VDZV�RU�VSOLW�ZLWK�+\GUDVSOLW�PDQXDO�K\GUDXOLF�VSOLWWHUV��WDNLQJ�OLWKRORJLFDO�FRQWDFWV�LQWR�DFFRXQW��DV�
GHWHUPLQHG�E\�WKH�JHRORJLVW��

34�FRUH�ZDV�FXW�LQWR�WKUHH�VHFWLRQV��ZLWK�����DVVLJQHG�IRU�PHWDOOXUJLFDO�WHVWLQJ��������IRU�DVVD\LQJ��DQG�
������VWRUHG�LQ�WKH�FRUH�ER[�LQ�WKH�FRUH�VKDFN���14�FRUH�ZDV�DOVR�FXW�LQ�WKUHH�VHFWLRQV��EXW�RQO\�����
ZDV�VHQW�IRU�PHWDOOXUJLFDO�WHVWLQJ������IRU�DVVD\LQJ��DQG�����VWRUHG��

&XW�VDPSOHV�ZHUH�EDJJHG�DQG�QXPEHUHG�LQ�SRO\HWK\OHQH�EDJV���*URXSV�RI����VDPSOH�EDJV�ZHUH�SODFHG�
LQ�ODUJHU�EDJV�DQG�ODEHOOHG�ZLWK�WKH�QDPH�DQG�DGGUHVV�RI�WKH�ODERUDWRU\��DQG�WKH�QXPEHU�DQG�VHULHV�RI�
VDPSOHV�WKDW�ZHUH�FRQWDLQHG�ZLWKLQ�WKH�EDJ���:KHQ�DSSUR[LPDWHO\�����VDPSOHV�KDG�EHHQ�DFFXPXODWHG��D�
WUXFN�ZDV�VHQW�IURP�$/6�&KHPH[¶V�ODERUDWRU\�WR�WKH�SURMHFW�WR�WUDQVSRUW�WKH�VDPSOHV�WR�WKH�$/6�&KHPH[�
*XDGDODMDUD�VDPSOH�SUHSDUDWLRQ�ODERUDWRU\��DSSUR[LPDWHO\�����NP�IURP�/RV�)LORV��

'LDPRQG�GULOO�FRUH�ZDV�HLWKHU�FXW�LQ�KDOI�ORQJLWXGLQDOO\�ZLWK�D�URFN�GLDPRQG�VDZ�RU��LQ�WKH�FDVH�RI�IULDEOH�
PDWHULDO��ZDV�VDPSOHG�E\�VSDWXOD���7KH�VDPSOLQJ�LQWHUYDOV�UHVSHFWHG�JHRORJLFDO�ERXQGDULHV���6DPSOHV�
ZHUH�W\SLFDOO\�HTXDO�WR�RU�VKRUWHU�WKDQ�����P��

����� 'HQVLW\�'HWHUPLQDWLRQV�

������� /RV�)LORV�2SHQ�3LW�

7HFN�DQG�/XLVPLQ�FROOHFWHG�EXON�GHQVLW\�GDWD�GXULQJ���GLIIHUHQW�GULOO�SURJUDPV�LQ�������������DQG�������IRU�
D�WRWDO�RI�����GHQVLW\�PHDVXUHPHQWV���%XON�GHQVLW\�PHDVXUHPHQWV�ZHUH�FDOFXODWHG�XVLQJ�WKH�LPPHUVLRQ�
PHWKRG���7KH�VDPSOHV�ZHUH�ZHLJKHG�EHIRUH�DQG�DIWHU�ZDWHUSURRILQJ��ODFTXHU�RU�ZD[��DQG�WKHQ�LPPHUVHG�
LQ�ZDWHU�WR�GHWHUPLQH�WKH�DPRXQW�RI�GLVSODFHPHQW���7KH�EXON�GHQVLW\�ZDV�FDOFXODWHG�E\�GLYLGLQJ�WKH�
VDPSOH�ZHLJKW�E\�WKH�YROXPH�RI�GLVSODFHG�ZDWHU��

%XON�GHQVLW\�ZDV�DVVLJQHG�WR�PRGHO�EORFNV�EDVHG�RQ�WKH�URFN�W\SH��DV�VKRZQ�LQ�7DEOH�������

7DEOH������� /RV�)LORV�2SHQ�3LW�$VVLJQHG�%XON�'HQVLWLHV�

5RFN�7\SH�
*HRPHWDOOXUJLFDO�

&RGH�
�%XON�'HQVLW\�

�W�Pñ��

,QWUXVLYH� ,D� �����

,QWUXVLYH� ,E� �����

/LPHVWRQH� ,,� �����

(QGRVNDUQ� ,,,� �����

2[LGHV� ,9� �����

�
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������� %HUPHMDO�2SHQ�3LW�

,Q�������3HxROHV�FRQGXFWHG�D�VWXG\�RI�EXON�GHQVLW\�XVLQJ�GLDPRQG�GULOO�FRUH���'DWD�IURP�WKH�GULOOLQJ�ZDV�
GLYLGHG�EDVHG�RQ�URFN�W\SH�DQG�QRUWK�YHUVXV�VRXWK�SLW�DUHDV���7KH�UHVXOWV�RI�WKLV�VWXG\�ZHUH�XVHG�WR�
DVVLJQ�JUDGHV�WR�WKH�%HUPHMDO�2SHQ�3LW�EORFN�PRGHO��DV�VKRZQ�LQ�7DEOH�������

7DEOH������� %HUPHMDO�2SHQ�3LW�$VVLJQHG�'HQVLWLHV�

5RFN�7\SH� 5RFN�&RGH�
%XON�'HQVLW\��W�Pñ��

1RUWK� 6RXWK�

&DUERQDWH� �� ����� �����

2[LGH� �� ����� �����

6XOILGH� �� ����� �����

,QWUXVLYH� �� ����� �����

�

������� /RV�)LORV�8QGHUJURXQG�

7R�HVWLPDWH�WKH�GHQVLW\�IRU�WKH�XQGHUJURXQG�GHSRVLWV��/RV�)LORV�H[SORUDWLRQ�WHDP�XQGHUWRRN�EXON�
PHDVXUHPHQWV�RQ����UHSUHVHQWDWLYH�SRLQWV�RI�WKH�XQGHUJURXQG�ZRUNLQJV�LQ�WKH�/RV�)LORV�DUHD���7KH�VLQJOH�
GRPDLQ�QRW�WHVWHG�ZDV�3HQLQVXODU��ZKLFK�GLG�QRW�KDYH�H[SRVXUH�DQG��WKHUHIRUH��WKH�GHQVLW\�XVHG�IRU�WKDW�
GHSRVLW�ZDV�EDVHG�RQ�GULOO�FRUH���7KH�PHWKRG�XVHG�ZDV�WR�GLJ�D�KROH�DSSUR[LPDWHO\�����Pñ�LQ�VL]H��WR�
ZHLJK�WKH�PDWHULDO�H[WUDFWHG�IURP�WKH�KROH��DQG�WR�ILOO�WKH�KROH�ZLWK�HLWKHU�ZDWHU�RU�VDQG��PHDVXULQJ�WKH�
YROXPH���7KHVH����VDPSOHV�WRWDOHG�����W�RI�PDWHULDO��ZKLFK�LV�FRQVLGHUHG�PRUH�UHSUHVHQWDWLYH�WKDQ�VPDOO�
VDPSOHV�IURP�GULOO�FRUH���7KH�DYHUDJH�RI�WKH�PHDVXUHPHQWV�ZDV�WDNHQ�DV�D�VLQJOH�YDOXH�IRU�HDFK�GRPDLQ���
7KH�WHVW�UHVXOWV�DUH�VKRZQ�LQ�7DEOH�������

7DEOH������� %XON�'HQVLW\�9DOXHV�%DVHG�RQ�6DPSOLQJ�LQ�/RV�)LORV�8QGHUJURXQG�

0LQH�
'HQVLW\�
�W�Pñ��

1XND\� �����

&RQFKLWD� �����

&KLPHQHD� �����

3HQLQVXODU� �����

6XELGD�,QGHSHQGHQFLD� �����

=RQH���� �����

�

������� %HUPHMDO�8QGHUJURXQG�

%HUPHMDO�8QGHUJURXQG�EORFN�GHQVLWLHV�ZHUH�FDOFXODWHG�XVLQJ�WKH�VDPH�GLDPRQG�GULOO�FRUH�PHWKRG�DV�WKH�
%HUPHMDO�2SHQ�3LW���'HQVLWLHV�DVVLJQHG�WR�WKH�DSSURSULDWH�OLWKRORJLHV�DUH�VKRZQ�LQ�7DEOH�������

7DEOH������� %HUPHMDO�8QGHUJURXQG�$VVLJQHG�'HQVLWLHV�

5RFN�7\SH� 'HQVLW\�
�W�Pñ��

&DUERQDWH� �����

2[LGH� �����

,QWUXVLYH� �����

,QWUXVLYH�6LOO� �����

�
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����� 6DPSOH�3UHSDUDWLRQ�DQG�$QDO\VLV�

6DPSOH�SUHSDUDWLRQ�DQG�DQDO\WLFDO�ODERUDWRULHV�XVHG�GXULQJ�WKH�H[SORUDWLRQ�SURJUDPV�RQ�WKH�SURMHFW�
LQFOXGH�$/6�&KHPH[��%RQGDU�&OHJJ��PHUJHG�LQWR�$/6�&KHPH[�LQ��������DQG�6N\OLQH��RQFH�SDUW�RI�$/6�
&KHPH[���

������� 3UH������

'XH�WR�WKH�UHPRWH�ORFDWLRQ�RI�WKH�/RV�)LORV�VLWH�DQG�ODFN�RI�LQIUDVWUXFWXUH��HDUO\�VWDJH�H[SORUDWLRQ�VDPSOHV�
ZHUH�WUXFNHG�IURP�WKH�SURMHFW�VLWH�WR�WKH�&KHPH[�ODERUDWRU\�LQ�7XFVRQ��$UL]RQD��

,Q�������VDPSOHV�ZHUH�SUHSDUHG�RQ�VLWH�XVLQJ�D�ULIIOH�VSOLWWHU�WR�SURGXFH�����J�VSOLWV�WKDW�ZHUH�WKHQ�
GLVSDWFKHG�WR�WKH�&KHPH[�DVVD\�ODERUDWRU\�LQ�6SDUNV��1HYDGD��IRU�DGGLWLRQDO�VDPSOH�SUHSDUDWLRQ�DQG�
DQDO\VLV��

,Q�HDUO\�������%RQGDU�&OHJJ��WUDGLQJ�DV�,QFKFDSH�7HVWLQJ�6HUYLFHV��RSHQHG�D�VDPSOH�SUHSDUDWLRQ�IDFLOLW\�
LQ�6DQ�/XLV�3RWRVL��0H[LFR���([SORUDWLRQ�VDPSOHV�ZHUH�WUXFNHG�WR�WKLV�IDFLOLW\�IRU�WKH�ILUVW�QLQH�KROHV�RI�WKH�
�����GULOO�SURJUDP���)ROORZLQJ�VDPSOH�SUHSDUDWLRQ������J�VDPSOH�VSOLWV�ZHUH�VHQW�WR�WKH�&KHPH[�
ODERUDWRU\�LQ�9DQFRXYHU��%ULWLVK�&ROXPELD��&DQDGD��IRU�DQDO\VLV���$IWHU�WKH�ILUVW�QLQH�GULOO�KROHV��VDPSOHV�
ZHUH�VHQW�WR�WKH�&KHPH[�ODERUDWRU\�LQ�7XFVRQ��$UL]RQD��86$��IRU�SUHSDUDWLRQ���,Q�ODWH�������%RQGDU�
&OHJJ�LQLWLDWHG�D�VDPSOH�SLFNXS�VHUYLFH�IURP�WKH�0LQH�SURSHUW\��DQG�WKH�6DQ�/XLV�3RWRVL�IDFLOLW\�ZDV�DJDLQ�
XVHG�IRU�VDPSOH�SUHSDUDWLRQ���+RZHYHU��GXULQJ�UHYLHZ�RI�DQDO\WLFDO�GDWD��SRRU�VDPSOH�SUHSDUDWLRQ�
SURFHGXUHV��LQFOXGLQJ�LQFRPSOHWH�SXOYHUL]DWLRQ�DQG�VDPSOH�FRQWDPLQDWLRQ��DJDLQ�OHG�WR�WKH�
GLVFRQWLQXDWLRQ�RI�XVH�RI�WKH�6DQ�/XLV�3RWRVL�IDFLOLW\��

6HFRQG�VSOLWV�IRU�DOO�VDPSOHV�RULJLQDOO\�DVVD\HG�E\�%RQGDU�&OHJJ�LQ������ZHUH�VXEPLWWHG�WR�&KHPH[�
9DQFRXYHU�IRU�FKHFN�DVVD\V���7KH�%RQGDU�&OHJJ�YDOXHV�ZHUH�QRW�XVHG�LQ�HVWLPDWLRQ�FDOFXODWLRQV�DQG�
LQVWHDG�ZHUH�UHSODFHG�E\�WKH�&KHPH[�UHVXOWV��

������� �����WR�&XUUHQW�

)URP�������DOO�VDPSOHV�ZHUH�SUHSDUHG�E\�&KHPH[�DW�D�QHZ�IDFLOLW\�HVWDEOLVKHG�LQ�*XDGDODMDUD��0H[LFR��
DQG�ZHUH�DVVD\HG�DW�WKH�&KHPH[�9DQFRXYHU�ODERUDWRU\���6DPSOHV�RI�GULOO�FXWWLQJV�DQG�GULOO�FRUH�IRU�
SURJUDPV�SULRU�WR������ZHUH�SUHSDUHG�DQG�DVVD\HG�E\�VWDQGDUG�SURFHGXUHV�DW�$/6�&KHPH[��

7KH�SURFHGXUH�FRQVLVWHG�RI�WKH�IROORZLQJ��

� 6DPSOHV�ZHUH�ZHLJKHG�DQG�GULHG�DW������IRU�DERXW���KRXUV��
� 6DPSOHV�ZHUH�FUXVKHG�WR�D�PLQLPXP�RI�����SDVVLQJ�����PHVK��
� &UXVKHG�VDPSOHV�ZHUH�VSOLW�WR�SURYLGH�D�����J�RU�������J�UHSUHVHQWDWLYH�FXW��
� 6DPSOHV�ZHUH�WKHQ�SXOYHUL]HG�WR�D�PLQLPXP�RI�����SDVVLQJ������PHVK��
� 3XOYHUL]HG�VDPSOHV�ZHUH�EDJJHG�DQG�VKLSSHG�WR�9DQFRXYHU��%ULWLVK�&ROXPELD��
� 7KLUW\������J�RI�WKH�SXOYHUL]HG�VDPSOHV�ZHUH�ILUH�DVVD\HG�IRU�JROG��
� )RU�GULOO�SURJUDPV�SRVW�������WKH�VDPSOH�SUHSDUDWLRQ�SHUIRUPHG�E\�$/6�&KHPH[�ZDV�PRGLILHG�

VOLJKWO\�IURP�WKH�SUH������SURFHGXUH��LQ�WKDW�WKH�IROORZLQJ�RFFXUUHG��
±� &UXVKHG�VDPSOHV�ZHUH�VSOLW�WR�SURYLGH�D�����J�UHSUHVHQWDWLYH�FXW��
±� 6DPSOHV�ZHUH�WKHQ�SXOYHUL]HG�WR�D�PLQLPXP�RI�����SDVVLQJ������PHVK��

�

7KH�VDPH�SURFHGXUHV�XVHG�E\�*ROGFRUS�DQG�GRFXPHQWHG�DERYH�ZHUH�DOVR�XVHG�LQ�WKH�/XLVPLQ�DQG�
0LQHUD�1XWHFN�SURJUDPV��
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,I�UHTXHVWHG��WKH�ODERUDWRU\�SHUIRUPHG�LQGXFWLYHO\�FRXSOHG�SODVPD��,&3��HPLVVLRQ�VSHFWURVFRS\�DQDO\VHV�
RQ�����J�VDPSOHV�RI�SXOYHUL]HG�SXOSV��

$OO�GULOO�VDPSOHV�ZHUH�URXWLQHO\�DVVD\HG�IRU�JROG�DQG�FRSSHU���)ROORZLQJ�WKH�GLVFRYHU\�RI�WKH�/RV�)LORV�
GHSRVLW��WKH�VDPSOH�SXOSV�IRU�WKH�/RV�)LORV�GULOO�KROHV�ZHUH�UHVXEPLWWHG�IRU�VLOYHU�DQDO\VLV���$OO�WKH�
VXEVHTXHQW�0LQH�SURSHUW\�GULOO�VDPSOHV�KDYH�EHHQ�DVVD\HG�IRU�JROG��FRSSHU��DQG�VLOYHU��

*ROG�DVVD\V�ZHUH�UXQ�XVLQJ�D�RQH�DVVD\�WRQ�����J��FKDUJH��ZLWK�DQ�$$�ILQLVK���$VVD\V�H[FHHGLQJ�
���J�W�$X�ZHUH�UH�DQDO\]HG�XVLQJ�ILUH�DVVD\�ZLWK�JUDYLPHWULF�ILQLVK���&RSSHU�DQG�VLOYHU�DVVD\V�ZHUH�
SHUIRUPHG�XVLQJ�D���J�FKDUJH��DTXD�UHJLD�GLJHVWLRQ��DQG�$$�DQDO\VLV���6LOYHU�YDOXHV�H[FHHGLQJ�����J�W�$J�
ZHUH�UH�DQDO\]HG�XVLQJ�D�RQH�DVVD\�WRQ�ILUH�DVVD\�ZLWK�JUDYLPHWULF�ILQLVK��

$SSUR[LPDWHO\������RI�WKH�VSOLWV�IURP�WKH�H[SORUDWLRQ�FRUH�VDPSOHV�ZHUH�URXWLQHO\�UH�DVVD\HG�WR�FRQILUP�
LQLWLDO�UHVXOWV�DQG��LI�WKH�FKHFN�DVVD\V�ZHUH�DW�YDULDQFH�ZLWK�WKH�RULJLQDO�DVVD\��D�VHFRQG�VSOLW�VDPSOH�ZDV�
DVVD\HG��

����� $QDO\WLFDO�DQG�7HVWLQJ�/DERUDWRULHV�

$/6�&KHPH[�ZDV�UHVSRQVLEOH�IRU�VDPSOH�SUHSDUDWLRQ�WKURXJKRXW�WKH�H[SORUDWLRQ�DQG�LQILOO�GULOOLQJ�SKDVHV�
WKURXJK�LWV�QRQ�DFFUHGLWHG�VDPSOH�SUHSDUDWLRQ�IDFLOLWLHV�LQ�*XDGDODMDUD�DQG�+HUPRVLOOR��0H[LFR���$OO�
VDPSOHV�IURP������RQZDUGV�ZHUH�GLVSDWFKHG�WR�WKH�9DQFRXYHU�ODERUDWRU\�IDFLOLW\�IRU�DQDO\VLV��ZKLFK��DW�
WKH�WLPH�WKH�HDUO\�ZRUN�ZDV�SHUIRUPHG��ZDV�,62������DFFUHGLWHG�IRU�DQDO\VLV���7KH�ODERUDWRU\�LV�FXUUHQWO\�
,62�������FHUWLILHG�IRU�VHOHFWHG�DQDO\WLFDO�WHFKQLTXHV���$/6�&KHPH[�LV�LQGHSHQGHQW�RI�*ROGFRUS��

6*6�/DERUDWRULHV�RSHUDWHG�WKH�PLQH�ODERUDWRU\�XQWLO������DQG�ZDV�LQGHSHQGHQW�RI�*ROGFRUS��FXUUHQWO\��
WKH�0LQH�ODERUDWRU\�LV�RSHUDWHG�E\�/RV�)LORV�SHUVRQQHO��

7KH�6*6�ODERUDWRU\�LQ�'XUDQJR��0H[LFR��ZDV�WKH�0LQH�SURSHUW\�FKHFN�ODERUDWRU\�LQ��������7KH�ODERUDWRU\�
KDV�KHOG�,62�������FHUWLILFDWLRQV�IRU�VHOHFWHG�DQDO\WLFDO�PHWKRGV�VLQFH��������7KH�ODERUDWRU\�LV�DOVR�
LQGHSHQGHQW�RI�*ROGFRUS��

����� 4XDOLW\�$VVXUDQFH�DQG�4XDOLW\�&RQWURO�

7KHUH�LV�QR�LQIRUPDWLRQ�LQ�H[LVWLQJ�GRFXPHQWDWLRQ�WKDW�FRQILUPV�ZKHWKHU�EODQNV�DQG�VWDQGDUG�UHIHUHQFH�
PDWHULDOV��VWDQGDUGV��ZHUH�LQFOXGHG�LQ�/RV�)LORV�VDPSOHV�VXEPLWWHG�IRU�DVVD\�SULRU�WR��������6XIILFLHQW�
GRFXPHQWDWLRQ�VKRZV�WKDW�FRPSUHKHQVLYH�FKHFN�DVVD\LQJ�FDPSDLJQV�ZHUH�XQGHUWDNHQ�DW�VHYHUDO�
LQWHUYDOV�ZKHUHE\�VSOLWV�IURP�VDPSOHV�ZHUH�URXWLQHO\�UH�DVVD\HG�WR�FRQILUP�LQLWLDO�UHVXOWV��FRPPRQO\�
WKURXJK�D�VHSDUDWH�DQDO\WLFDO�ODERUDWRU\��

7KHUH�LV�OLPLWHG�GDWD�RQ�TXDOLW\�FRQWURO�GRQH�IRU�WKH�%HUPHMDO�GHSRVLW�SULRU�WR�WKH�/XLVPLQ�SXUFKDVH�LQ�
������KRZHYHU��LQWHUQDO�3HxROHV�GRFXPHQWV�LQ������FRQILUP�WKHUH�ZDV�D�TXDOLW\�FRQWURO�SURFHVV�LQ�SODFH�
IRU�WKH�PDLQ�ODERUDWRU\��

%ODQNV�DQG�VWDQGDUGV�ZHUH�LQWURGXFHG�LQ�VDPSOLQJ�SURJUDPV�E\�0LQHUD�1XWHFN�DQG�KDYH�EHHQ�LQ�SODFH�
VLQFH�������

3UHYLRXVO\��WKH�0LQH¶V�TXDOLW\�FRQWURO�DQG�GDWD�YHULILFDWLRQ�SURFHGXUHV�LQFRUSRUDWHG�D�V\VWHP�RI�UHSHDW�
DVVD\LQJ�DQG�EODQNV���2QH�LQ�WZHQW\�VDPSOHV�VHQW�WR�WKH�ODERUDWRU\�ZHUH�LGHQWLILHG�IRU�UHSHDW�DQDO\VLV���
*ROGFRUS�LQWURGXFHG�D�EODQN�VDPSOH�LPPHGLDWHO\�DIWHU�WKH�UHSHDW�VDPSOH��L�H���HYHU\�EDWFK�FRQVLVWV�RI�
���VDPSOHV����7KH�EODQN�PDWHULDO�ZDV�OLPHVWRQH�VRXUFHG�IURP�WKH�ORFDO�ULYHU��VHYHUDO�NLORPHWHUV�GLVWDQW�
IURP�WKH�0LQH�SURSHUW\�DUHD��
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7KH�0LQH�KDV�DGMXVWHG�WKH�SURJUDP�WR�LQFOXGH�WKH�XVH�RI�VWDQGDUGV���3UHVHQWO\��WKH�0LQH�SXWV�D�EODQN�
VDPSOH�LQ�DIWHU����VDPSOHV��D�UHSHDW�DVVD\�DIWHU����PRUH��WKHQ�D�VWDQGDUG�DIWHU����PRUH���7KLV�SDWWHUQ�LV�
UHSHDWHG�GRZQKROH�DV�VDPSOLQJ�FRQWLQXHV���7KH�VWDQGDUGV�DUH�GLYLGHG�LQWR�WZR�JURXSV��WKUHH�HDFK�IRU�
XQGHUJURXQG�DQG�RSHQ�SLW�DUHDV���:LWKLQ�WKH�WZR�JURXSV��RQH�VDPSOH�WDUJHWV�W\SLFDO�ORZ�JUDGHV�LQ�WKDW�
DUHD��DQRWKHU�VWDQGDUG�WDUJHWV�PLG�UDQJH�JUDGHV��DQG�WKH�WKLUG�WDUJHWV�KLJKHU�JUDGH�YDOXHV���7KH�
WKUHH�VWDQGDUGV�DUH�DOWHUQDWHG�ZLWKLQ�HDFK�VDPSOH�VHW�SHU�WKH�PLQLQJ�W\SH�IRU�WKRVH�VDPSOHV��

'DWD�IURP�WKLV�TXDOLW\�DVVXUDQFH���TXDOLW\�FRQWURO��4$�4&��SURJUDP�LV�UHYLHZHG�PRQWKO\�DQG�LQFOXGHV�
YDULDQFH�JUDSKV�IRU�ERWK�JROG�DQG�VLOYHU�DVVD\V���$Q\�FRPSDULVRQ�WKDW�H[FHHGV�D����YDULDQFH�LV�UHYLHZHG�
DQG�UHVXEPLWWHG�WR�FRQILUP�WKHUH�LV�QR�UHDO�ELDV���7R�GDWH��WKH�SURJUDP�KDV�VKRZQ�YHU\�JRRG��UHSHDWDEOH�
UHVXOWV��

����� 'DWDEDVHV�

'DWD�ZDV�LQLWLDOO\�UHFRUGHG�RQ�([FHO�VSUHDGVKHHWV�DQG�WKHQ�FRPSLOHG�LQWR�D�GDWDEDVH��EXW�KDYH�QRZ�EHHQ�
WUDQVIHUUHG�LQWR�DQ�DF4XLUH�GDWDEDVH���$VVD\�GDWD�LV�FXUUHQWO\�XSORDGHG�GLJLWDOO\���*HRORJLFDO�DQG�
JHRWHFKQLFDO�ORJV�DUH�PDQXDOO\�W\SHG�LQWR�WKH�GDWDEDVH���6XUYH\�GDWD�LV�XSORDGHG�IURP�WKH�VXUYH\�
LQVWUXPHQWV��

7KH�GDWDEDVH�PDQDJHU�RU�GHVLJQDWHG�SHUVRQQHO�YHULI\�WKH�GDWD���'DWD�LV�UHJXODUO\�EDFNHG�XS��

����� 6DPSOH�6HFXULW\�

6DPSOH�VHFXULW\�ZDV�QRW�JHQHUDOO\�SUDFWLFHG�DW�/RV�)LORV�GXULQJ�WKH�GULOOLQJ�SURJUDPV��GXH�WR�WKH�UHPRWH�
QDWXUH�RI�WKH�VLWH���6DPSOH�VHFXULW\�UHOLHG�XSRQ�WKH�IDFW�WKDW�WKH�VDPSOHV�ZHUH�DOZD\V�DWWHQGHG�RU�ORFNHG�
DW�WKH�VDPSOH�GLVSDWFK�IDFLOLW\���6DPSOH�FROOHFWLRQ�DQG�WUDQVSRUWDWLRQ�RI�VDPSOHV�RQ�VLWH�KDYH�DOZD\V�EHHQ�
XQGHUWDNHQ�E\�FRPSDQ\�RU�ODERUDWRU\�SHUVRQQHO�XVLQJ�FRPSDQ\�YHKLFOHV��

6DPSOHV�WKDW�DUH�UHDG\�IRU�VDPSOH�SUHSDUDWLRQ�DQG�DQDO\VLV�ZHUH�SLFNHG�XS�DW�VLWH�E\�$/6�&KHPH[�DQG�
WUDQVSRUWHG�WR�*XDGDODMDUD��0H[LFR��IRU�SUHSDUDWLRQ���7KH�SUHSDUHG�VDPSOHV�ZHUH�WKHQ�VHQW�E\�DLU�WR�WKH�
$/6�&KHPH[�DQDO\WLFDO�ODERUDWRU\�LQ�9DQFRXYHU��%ULWLVK�&ROXPELD��&DQDGD��

&KDLQ�RI�FXVWRG\�SURFHGXUHV�FRQVLVWHG�RI�ILOOLQJ�RXW�VDPSOH�VXEPLWWDO�IRUPV�WKDW�ZHUH�VHQW�WR�WKH�
ODERUDWRU\�ZLWK�VDPSOH�VKLSPHQWV�WR�PDNH�FHUWDLQ�WKH�ODERUDWRU\�UHFHLYHG�DOO�VDPSOHV��

$VVD\�SXOSV�DQG�FUXVKHG�UHMHFW�PDWHULDO�DUH�UHWXUQHG�E\�$/6�&KHPH[�WR�*ROGFRUS¶V�FRUH�VKDFN�DW�/RV�
)LORV�PLQH�IRU�VWRUDJH���:HDWKHULQJ�KDV�GHWHULRUDWHG�WKH�LQWHJULW\�RI�LQGLYLGXDO�SXOSV�IURP�HDUOLHU�GULOO�
SURJUDPV���6RPH�SXOSV�DUH�VWRUHG�DW�WKH�7HFN�VWRUDJH�IDFLOLW\�LQ�,JXDOD��

'ULOO�FRUH�LV�VWRUHG�LQ�ZRRGHQ�SODVWLF�FRUH�ER[HV�RQ�VWHHO�UDFNV�LQ�WKH�EXLOGLQJV�DGMDFHQW�WR�WKH�FRUH�
ORJJLQJ�DQG�FXWWLQJ�IDFLOLWLHV���7KH�FRUH�ER[HV�DUH�UDFNHG�LQ�QXPHULFDO�VHTXHQFH�E\�GULOO�KROH�QXPEHU�DQG�
GHSWK��

&RDUVH�UHMHFWV�LQ�SODVWLF�EDJV�DUH�VWRUHG�LQ�FDUGERDUG�ER[HV�RQ�VWHHO�UDFNV�LQ�D�VHSDUDWH�ORFNHG�EXLOGLQJ���
7KH�FRDUVH�UHMHFW�ER[HV�DUH�ODEHOOHG�DQG�VWRUHG�E\�VDPSOH�QXPEHU��

����� &RPPHQWV�RQ�6DPSOH�3UHSDUDWLRQ��$QDO\VHV��DQG�6HFXULW\�

$OO�FROOHFWLRQ��VSOLWWLQJ��DQG�EDJJLQJ�RI�5&�DQG�FRUH�VDPSOHV�ZHUH�FDUULHG�RXW�E\�0LQHUD�1XND\��0LQHUD�
1XWHFN��:KHDWRQ�5LYHU��/XLVPLQ��RU�*ROGFRUS�SHUVRQQHO��GHSHQGLQJ�RQ�WKH�GDWH�RI�WKH�GULOO�SURJUDP���1R�
IDFWRUV�ZHUH�LGHQWLILHG�ZLWK�WKH�GULOOLQJ�SURJUDPV�WKDW�FRXOG�DIIHFW�0LQHUDO�5HVRXUFH�RU�0LQHUDO�5HVHUYH�
HVWLPDWLRQ��
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)LJXUHV�LQ�6HFWLRQ�������ZKLFK�VKRZ�GULOO�KROH�FROODU�ORFDWLRQV��LQGLFDWH�WKDW�WKH�VL]HV�RI�WKH�VDPSOHG�DUHDV�
DUH�UHSUHVHQWDWLYH�RI�WKH�GLVWULEXWLRQ�DQG�RULHQWDWLRQ�RI�WKH�PLQHUDOL]DWLRQ��

)LJXUHV�LQ�6HFWLRQ�����VKRZ�DSSUR[LPDWH�GULOO�KROH�FROODU�WUDFHV�LQ�UHODWLRQ�WR�WKH�RULHQWDWLRQ�RI�WKH�
PLQHUDOL]DWLRQ���7KH�ILJXUHV�DOVR�VKRZ�WKDW�GULOO�KROH�DVVD\�LQWHUYDOV�LQFOXGH�DUHDV�RI�QRQ�PLQHUDOL]HG�DQG�
YHU\�ORZ�JUDGH�PLQHUDOL]DWLRQ��DQG�FRQILUP�WKDW�VDPSOLQJ�LV�UHSUHVHQWDWLYH�RI�WKH�JROG��VLOYHU��DQG�FRSSHU�
JUDGHV�LQ�WKH�GHSRVLWV��UHIOHFWLQJ�DUHDV�RI�KLJKHU�DQG�ORZHU�JUDGHV��

'DWD�YDOLGDWLRQ�RI�WKH�GULOOLQJ�DQG�VDPSOLQJ�SURJUDP�LV�GLVFXVVHG�LQ�6HFWLRQ�������DQG�LQFOXGHV�UHYLHZ�RI�
GDWDEDVH�DXGLW�UHVXOWV��

7ZLQ�DQG�LQILOO�GULOOLQJ�LV�XVHG�WR�FRQILUP�GULOO�VDPSOH�DVVD\V��DQG�LQWHUVHFWLRQ�ZLGWKV�DQG�JUDGHV��DV�
GLVFXVVHG�LQ�6HFWLRQ�������

,Q�WKH�RSLQLRQ�RI�WKH�4XDOLILHG�3HUVRQ��WKH�VDPSOLQJ�PHWKRGV�DUH�DFFHSWDEOH��PHHW�LQGXVWU\�VWDQGDUG�
SUDFWLFHV��DQG�DUH�DGHTXDWH�IRU�0LQHUDO�5HVRXUFH�DQG�0LQHUDO�5HVHUYH�HVWLPDWLRQ�DQG�PLQH�SODQQLQJ�
SXUSRVHV��EDVHG�RQ�WKH�IROORZLQJ��

� *HRFKHPLFDO�VDPSOLQJ�FRYHUHG�VXIILFLHQW�DUHD�DQG�ZDV�DGHTXDWHO\�VSDFHG�WR�JHQHUDWH�ILUVW�RUGHU�
JHRFKHPLFDO�DQRPDOLHV��DQG�WKXV�ZDV�UHSUHVHQWDWLYH�RI�ILUVW�SDVV�H[SORUDWLRQ�VDPSOLQJ��

� 'ULOO�VDPSOLQJ�KDV�EHHQ�DGHTXDWHO\�VSDFHG�WR�ILUVW�GHILQH��DQG�WKHQ�LQILOO�GULOO�JROG�DQG�FRSSHU�
DQRPDOLHV�WR�SURGXFH�SURVSHFW�VFDOH�DQG�GHSRVLW�VFDOH�GULOO�GDWD���'ULOO�KROH�VSDFLQJ�YDULHV�ZLWK�
GHSWK���'ULOO�KROH�VSDFLQJ�LQ�VKDOORZ�R[LGH�PLQHUDOL]DWLRQ�LV�DSSUR[LPDWHO\�����P���$YHUDJH�GULOO�KROH�
VSDFLQJ�LQ�WKH�FRUH�RI�WKH�GHSRVLWV�LV�DERXW����P���'ULOO�KROH�VSDFLQJ�LQFUHDVHV�ZLWK�GHSWK�DV�WKH�
QXPEHU�RI�KROHV�GHFUHDVH�DQG�KROHV�GHYLDWH�DSDUW���$YHUDJH�VSDFLQJ�DW�WKH�EDVH�RI�WKH�XOWLPDWH�
UHVHUYH�SLWV�LV�DSSUR[LPDWHO\����DQG����P��

� 'DWD�FROOHFWLRQ�IROORZV�LQGXVWU\�VWDQGDUG�VDPSOLQJ�SURWRFROV��
� 6DPSOH�FROOHFWLRQ�DQG�KDQGOLQJ�RI�5&�GULOO�FXWWLQJV�DQG�FRUH�ZDV�XQGHUWDNHQ�LQ�DFFRUGDQFH�ZLWK�

LQGXVWU\�VWDQGDUG�SUDFWLFHV��ZLWK�SURFHGXUHV�LQ�SODFH�WR�OLPLW�SRWHQWLDO�VDPSOH�ORVVHV�DQG�VDPSOLQJ�
ELDVHV��

� 6DPSOH�LQWHUYDOV�LQ�FRUH�DQG�5&�GULOOLQJ��FRPSULVLQJ�D�PD[LPXP�LQWHUYDOV�RI������P�DQG������P��
UHVSHFWLYHO\��DUH�FRQVLGHUHG�WR�EH�DGHTXDWHO\�UHSUHVHQWDWLYH�RI�WKH�WUXH�WKLFNQHVVHV�RI�PLQHUDOL]DWLRQ���
1RW�DOO�GULOO�PDWHULDO�PD\�EH�VDPSOHG��GHSHQGLQJ�RQ�ORFDWLRQ�DQG�DOWHUDWLRQ��

� 6DPSOH�SUHSDUDWLRQV�WKDW�VXSSRUW�0LQHUDO�5HVRXUFH�HVWLPDWLRQ�KDYH�IROORZHG�D�FRQVLVWHQW�SURFHGXUH�
VLQFH��������7KH�SUHSDUDWLRQ�SURFHGXUH�LV�LQ�OLQH�ZLWK�LQGXVWU\�VWDQGDUG�PHWKRGV�IRU�JROG�GHSRVLWV��

� ,QGHSHQGHQW�ODERUDWRULHV�DQDO\]HG�VDPSOHV�FROOHFWHG�GXULQJ�H[SORUDWLRQ�DQG�LQILOO�FRUH�DQG�5&�
SURJUDPV�XVLQJ�LQGXVWU\�VWDQGDUG�PHWKRGV�IRU�JROG��VLOYHU��DQG�FRSSHU��

� &XUUHQW�520�VDPSOH�DQDO\VHV�DUH�SHUIRUPHG�E\�WKH�0LQH�ODERUDWRU\��ZKLFK�LV�VWDIIHG�E\�/RV�)LORV�
SHUVRQQHO��

� *UDYLW\�GHWHUPLQDWLRQ�SURFHGXUHV�DUH�FRQVLVWHQW�ZLWK�LQGXVWU\�VWDQGDUG�SURFHGXUHV��
� 7KHUH�DUH�VXIILFLHQW�DFFHSWDEOH�VSHFLILF�JUDYLW\�GHWHUPLQDWLRQV�WR�VXSSRUW�WKH�VSHFLILF�JUDYLW\�YDOXHV�

XWLOL]HG�LQ�ZDVWH�DQG�R[LGH�DQG�VXOILGH�PLQHUDOL]DWLRQ�WRQQDJH�LQWHUSRODWLRQV��
� 7KHUH�LV�OLPLWHG�LQIRUPDWLRQ�DYDLODEOH�RQ�WKH�4$�4&�HPSOR\HG�IRU�WKH�HDUOLHU�GULOO�SURJUDPV��KRZHYHU��

VXIILFLHQW�SURJUDPV�RI�UHDQDO\VLV�KDYH�EHHQ�SHUIRUPHG�WKDW�WKH�GDWD�FDQ�EH�DFFHSWHG�IRU�XVH�LQ�
UHVRXUFH�HVWLPDWLRQ��

� 7\SLFDOO\��GULOO�SURJUDPV�LQFOXGHG�LQVHUWLRQ�RI�EODQN�VDPSOHV��GXSOLFDWH�VDPSOHV��DQG�VWDQGDUG�
PDWHULDOV���7KH�4$�4&�SURJUDP�UHVXOWV�GR�QRW�LQGLFDWH�DQ\�SUREOHPV�ZLWK�WKH�DQDO\WLFDO�SURJUDPV��
WKHUHIRUH�WKH�JROG��VLOYHU��DQG�FRSSHU�DQDO\VHV�IURP�WKH�FRUH�GULOOLQJ�DUH�VXLWDEOH�IRU�LQFOXVLRQ�LQ�
0LQHUDO�5HVRXUFH�DQG�0LQHUDO�5HVHUYH�HVWLPDWLRQ��

� 6DPSOH�DQG�DVVD\�GDWD�WKDW�ZHUH�FROOHFWHG�ZHUH�VXEMHFW�WR�YDOLGDWLRQ�XVLQJ�LQ�EXLOW�SURJUDP�WULJJHUV�
WKDW�DXWRPDWLFDOO\�FKHFN�GDWD�RQ�XSORDG�WR�WKH�GDWDEDVH��
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�
���0DUFK������ 3DJH���±��

� 'DWD�YHULILFDWLRQ�LV�SHUIRUPHG�RQ�DOO�GLJLWDOO\�FROOHFWHG�GDWD�RQ�XSORDG�WR�WKH�PDLQ�GDWDEDVH��DQG�
LQFOXGHV�FKHFNV�RQ�VXUYH\V��FROODU�FRRUGLQDWHV��OLWKRORJ\�GDWD��DQG�DVVD\�GDWD���7KH�FKHFNV�DUH�
DSSURSULDWH�DQG�FRQVLVWHQW�ZLWK�LQGXVWU\�VWDQGDUGV��

� 6DPSOH�VHFXULW\�KDV�UHOLHG�XSRQ�WKH�IDFW�WKDW�WKH�VDPSOHV�ZHUH�DOZD\V�DWWHQGHG�RU�ORFNHG�LQ�WKH�RQ�
VLWH�VDPSOH�SUHSDUDWLRQ�IDFLOLW\���&KDLQ�RI�FXVWRG\�SURFHGXUHV�FRQVLVW�RI�ILOOLQJ�RXW�VDPSOH�VXEPLWWDO�
IRUPV�WKDW�DUH�VHQW�WR�WKH�ODERUDWRU\�ZLWK�VDPSOH�VKLSPHQWV�WR�PDNH�FHUWDLQ�WKDW�WKH�ODERUDWRU\�
UHFHLYHV�DOO�VDPSOHV��

� &XUUHQW�VDPSOH�VWRUDJH�SURFHGXUHV�DQG�VWRUDJH�DUHDV�DUH�FRQVLVWHQW�ZLWK�LQGXVWU\�VWDQGDUGV��
�

�
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�
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����� '$7$�9(5,),&$7,21�

����� $VVD\�9HULILFDWLRQ�

&KHFN�DVVD\LQJ�RQ�VDPSOHV�IURP�WKH�/RV�)LORV�GHSRVLW�FROOHFWHG�GXULQJ�H[SORUDWLRQ�SURJUDPV�SULRU�WR�
�����ZDV�DFFRPSOLVKHG�LQ�WKUHH�PDLQ�EDWFKHV��

� $�EDWFK�RI�RULJLQDO�SXOSV�SUHSDUHG�E\�$/6�&KHPH[�IURP�WKH�DVVD\�VSOLW�ZHUH�UHDQDO\]HG�DW�&RQH�
*HRFKHPLFDO�/DERUDWRULHV���7KH�FKHFN�DVVD\V�W\SLFDOO\�FRPSDUHG�ZHOO�ZLWK�WKH�RULJLQDO�DVVD\V��

� 1HZ�VHWV�RI�SXOSV�ZHUH�SUHSDUHG�IURP�WKH�UHMHFWV�RI�VHOHFWHG�DVVD\�VSOLWV�DQG�DQDO\]HG�E\�$/6�
&KHPH[�WR�FKHFN�WKH�TXDOLW\�RI�WKH�RULJLQDO�����J�SXOSV�DQG�WHVW�WKH�VDPSOH�SUHSDUDWLRQ�SURFHGXUH�RI�
WKH�ODERUDWRU\���,QVWDQFHV�RI�SRRU�FRUUHODWLRQ�DQG�DQ�LQGLFDWLRQ�RI�ELDV�ZHUH�QRWHG���$�IROORZ�XS�VWXG\�
SHUIRUPHG�E\�0LQHUD�1XND\�VKRZHG�WKDW�D�EHWWHU�UHSURGXFLELOLW\�FRXOG�EH�DFKLHYHG�RQ���NJ�SXOSV���
7KXV��VWDUWLQJ�ZLWK�713�����DOO�VDPSOHV�ZHUH�DQDO\]HG�XVLQJ�ODUJHU�SXOSV���,Q�DGGLWLRQ��DOO�
GLRULWH���JUDQRGLRULWH�VDPSOHV�IURP�SUHYLRXV�KROHV�ZHUH�UHDQDO\]HG�ZLWK�WKH�QHZ�ODUJH�SXOS�PHWKRG�
DQG�UH�DVVD\V�ZHUH�LQWHJUDWHG�LQWR�WKH�GDWDEDVH��

� $�WKLUG�EDWFK�RI�FKHFN�VDPSOH�LQFOXGHG�VHFRQG�VDPSOH�VSOLWV�WR�FKHFN�WKH�TXDOLW\�RI�WKH�VDPSOH�
VSOLWWLQJ�SURFHGXUHV�DW�WKH�GULOOV���$OWKRXJK�D�VLJQLILFDQW�GLVSHUVLRQ�ZDV�QRWHG�E\�0LQHUD�1XND\��
RYHUDOO��WKH�VHFRQG�VSOLWV�DYHUDJHG�RQO\����ORZHU�WKDQ�WKH�RULJLQDO�DVVD\V���,Q�VXPPDU\��QR�SDUWLFXODU�
ELDV�DQG�D�JRRG�FRUUHODWLRQ�ZHUH�IRXQG�EHWZHHQ�WKH�RULJLQDO�DVVD\V�DQG�WKH�FKHFN�DVVD\V��

�
,Q�WKH������/RV�)LORV�GULOO�FDPSDLJQ��D�OLPLWHG�TXDOLW\�FRQWURO�SURJUDP�ZDV�XQGHUWDNHQ���$W�WKH�HQG�RI�HDFK�
GULOO�KROH����EODQN�DQG���VWDQGDUG�VDPSOHV�ZHUH�LQVHUWHG���7KUHH�W\SHV�RI�VWDQGDUGV�ZHUH�XVHG���7KH�ILUVW�
JURXS�����VDPSOHV��UHSUHVHQWHG�UHMHFW�5&�VDPSOHV�IURP�SUHYLRXV�GULOO�SURJUDPV���7KH�ZKROH�UHMHFW�ZDV�
VHQW��ZLWKRXW�VSOLWWLQJ���7KH�VHFRQG�JURXS�����VDPSOHV��ZDV�SUHSDUHG�LQ�KRXVH���$�ODUJH�����NJ�VDPSOH�
ZDV�FUXVKHG��DQG���VXE�VDPSOHV�ZHUH�VHQW�WR���GLIIHUHQW�ODERUDWRULHV�IRU�DQDO\VHV���7KH�DYHUDJH�YDOXH�
IURP�WKH�ODERUDWRULHV�ZDV�XVHG�DV�D�VWDQGDUG�DVVD\�YDOXH�IRU�WKH�PDWHULDO���7KH�WKLUG�JURXS����VDPSOHV��
UHSUHVHQWHG�FRPPHUFLDO�VWDQGDUGV�ERXJKW�IURP�3URODE��

,Q�������DQ�DGGLWLRQDO�FKHFN�DVVD\LQJ�SURJUDP�ZDV�XQGHUWDNHQ�RQ�/RV�)LORV�VDPSOHV���$�WRWDO�RI�
����RULJLQDO�$/6�&KHPH[�SXOSV�IURP�ROG�5&�GULOO�KROHV�DQG�����ILHOG�UH�VSOLWV�IURP�QHZ�5&�GULOO�KROHV�
ZHUH�UHDQDO\]HG�E\�%RQGDU�&OHJJ���0LQHUD�1XND\�FRQFOXGHG�WKDW�WKH�%RQGDU�&OHJJ�SXOS�UH�DVVD\V�IURP�
ROG�5&�KROHV�ZHUH�VLPLODU�WR�WKH�DVVD\V�IURP�WKH�RULJLQDO�SXOSV��DQG�WKDW�DVVD\V�IURP�WKH�UH�VSOLWV�DOVR�
FRPSDUHG�ZHOO�ZLWK�WKH�RULJLQDO�DVVD\V��

7ZR�W\SHV�RI�UH�DVVD\�VDPSOHV�IRU�WKH�%HUPHMDO�GHSRVLW�ZHUH�XQGHUWDNHQ�DW�UHJXODU�LQWHUYDOV�DW�%RQGDU�
&OHJJ��GXULQJ�WKH�SUHSDUDWLRQ�VWDJH�DQG�DW�WKH�ODVW�VDPSOLQJ�VWDJH�RI�WKH�ODERUDWRU\�DQDO\VLV���$W�WKH�
SUHSDUDWLRQ�VWDJH��D�����J�GXSOLFDWH�ZDV�WDNHQ�DW�D�IUHTXHQF\�RI��������$W�WKH�DQDO\WLFDO�VWDJH��D����J�
UHSHDW�VDPSOH�IURP�WKH�����J�SXOS�ZDV�WDNHQ�DW�D�IUHTXHQF\�RI�������

7KHUH�LV�QR�UHFRUG�RI�TXDOLW\�FRQWURO�SURYLGHG�E\�6N\OLQH�ODERUDWRU\��
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����� 'DWDEDVH�9DOLGDWLRQ�

(QWU\�RI�LQIRUPDWLRQ�LQWR�GDWDEDVHV�XWLOL]HG�D�YDULHW\�RI�WHFKQLTXHV�DQG�SURFHGXUHV�WR�FKHFN�WKH�LQWHJULW\�
RI�WKH�GDWD�HQWHUHG��

1RZDN��������YHULILHG�D�SRUWLRQ�RI�WKH�DVVD\�GULOO�KROH�GDWDEDVH�DQG�FROODU�FRRUGLQDWHV�DJDLQVW�VRXUFH�
LQIRUPDWLRQ���$SSUR[LPDWHO\�����RI�WKH�ZKROH�DVVD\�GDWDEDVH�ZDV�YHULILHG��IRU�D�WRWDO��������RI�
�������DVVD\V���$WWHQWLRQ�ZDV�SDLG�WR�DVVD\V�IURP�WKH�FHQWUDO�KLJK�JUDGH�DUHD�RI�WKH�/RV�)LORV�GHSRVLW��
ZKLFK�ZRXOG�SURYLGH�D�VLJQLILFDQW�SRUWLRQ�RI�WKH�RUH�IRU�LQLWLDO�PLQLQJ���(UURUV�LGHQWLILHG�ZHUH�PLQRU�DQG�
DFFRXQWHG�IRU�����RI�WKH�GDWDEDVH���$�WRWDO�RI�����RXW�RI�����GULOO�FROODUV�ZDV�FKHFNHG��HUURUV�ZHUH�QRWHG�
ZLWK�WKH�ORFDWLRQV�RI���KROHV��DQG�WKH�GDWDEDVH�ZDV�DFFRUGLQJO\�PRGLILHG��

'XULQJ�������0LFRQ�FRPSOHWHG�D�GDWDEDVH�UHYLHZ�LQ�VXSSRUW�RI�WHFKQLFDO�UHSRUW�SUHSDUDWLRQ���1R�
VLJQLILFDQW�HUURUV�ZHUH�QRWHG�LQ�WKH�GDWDEDVH��

*ROGFRUS��WKHQ�:KHDWRQ�5LYHU�0LQHUDOV��XQGHUWRRN�D�GXH�GLOLJHQFH�UHYLHZ�RI�WKH�%HUPHMDO�GHSRVLW�DQG�
0LQHUD�(O�%HUPHMDO¶V�GDWD�GXULQJ��������$�WHDP�RI�HPSOR\HHV�DQG�H[WHUQDO�FRQVXOWDQWV�SHUIRUPHG�WKH�
UHYLHZ�LQ�ZKLFK�QR�VLJQLILFDQW�LVVXHV�ZHUH�LGHQWLILHG��

6QRZGHQ��������UHYLHZHG�WKH�/RV�)LORV�JHRORJLFDO�DQG�DVVD\�GDWDEDVHV�VXSSOLHG�E\�/XLVPLQ¶V�JHRORJLFDO�
GHSDUWPHQW�LQ������DQG�FURVV�FKHFNHG�WKHVH�ZLWK�GDWD�VRXUFHG�IURP�0LFRQ¶V������UHSRUW�DQG�ZRUN�
FRQGXFWHG�IRU�*ROGFRUS�LQ��������$Q\�LQFRQVLVWHQFLHV�ZHUH�LQYHVWLJDWHG�DQG�UHVROYHG���*HRORJLFDO�
LQWHUSUHWDWLRQV�DQG�GDWD�GHYHORSHG�E\�/XLVPLQ�ZHUH�UHYLHZHG�E\�6QRZGHQ�DV�QHZ�GDWD�EHFDPH�DYDLODEOH�
GXULQJ������DQG�������

2WKHU�GDWD�YHULILFDWLRQ�ZRUN�SHUIRUPHG�E\�6QRZGHQ�GXULQJ������DQG������LQFOXGHG�WKH�IROORZLQJ��

� 'HWDLOHG�UHYLHZ�RI����RI�WKH�JHRORJLFDO�ORJV�SURYLGHG�E\�/XLVPLQ��
� ([DPLQDWLRQ�RI�DVVD\�FHUWLILFDWHV�DQG�FURVV�FKHFNV�DJDLQVW�WKH�GDWDEDVH�VXSSOLHG�E\�/XLVPLQ��
� 9HULILFDWLRQ�RI�H[WUHPH�YDOXHV��
� )RXU�YLVLWV�WR�VLWH�WR�UHYLHZ�DVSHFWV�RI�WKH�GULOO�SURJUDP�DQG�UHYLHZV�ZLWK�WKH�JHRORJLFDO�GHSDUWPHQW��
� 5HYLHZ�RI�WKH�TXDOLW\�FRQWURO�SURFHGXUHV��
� 5RXWLQH�YDOLGDWLRQ�RI�WKH�GDWDEDVH�WR�FKHFN�IRU�LQFRQVLVWHQFLHV�VXFK�DV�LQFRQVLVWHQW�KROH�OHQJWKV��

PLVVLQJ�LQWHUYDOV��]HUR�OHQJWK�LQWHUYDOV��DQG�RXW�RI�VHTXHQFH�UHFRUGV��
�

6QRZGHQ�YLVLWHG�WKH�%HUPHMDO�VLWH�IURP����6HSWHPEHU�WR����2FWREHU������DQG�UHYLHZHG�WKH�JHRORJLFDO�
LQWHUSUHWDWLRQV��FURVV�FKHFNHG�DVVD\�FHUWLILFDWHV�ZLWK�WKH�GDWDEDVH��DQG�LQVSHFWHG�FRUH�IURP�WKH������
/XLVPLQ�FRUH�GULOOLQJ�SURJUDP���7KH�ORFDWLRQ�RI�D�QXPEHU�RI�/XLVPLQ�GULOO�KROH�FROODUV�ZDV�YHULILHG��

'DWDEDVH�FKHFNV�FRPSULVHG�WKH�IROORZLQJ��

� 5RXWLQH�YDOLGDWLRQ�RI�WKH�GDWDEDVH�WR�FKHFN�IRU�LQFRQVLVWHQFLHV�VXFK�DV�KROH�OHQJWKV��PLVVLQJ�
LQWHUYDOV��]HUR�OHQJWK�LQWHUYDOV��DQG�RXW�RI�VHTXHQFH�UHFRUGV��

� 5HFRQFLOLDWLRQ�RI�WKH�GULOO�KROH�OD\RXW�ZLWK�UHVSHFW�WR�HDUOLHU�PDSV��
� &KHFN�RQ�WKH�UHDVRQDEOHQHVV�RI�WKH�JHRORJLFDO�LQWHUSUHWDWLRQV��
� &RPSDULVRQ�RI�WKH�DVVD\�VWDWLVWLFV�ZLWK�WKRVH�SURYLGHG�IURP�WKH�*ROGFRUS������VWXG\��DV�D�

FURVV�FKHFN��
�
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����� 7ZLQ�+ROHV�

$�QXPEHU�RI�5&�KROHV�LQ�/RV�)LORV�KDYH�EHHQ�WZLQQHG�ZLWK�FRUH�GULOO�KROHV���1RZDN��������UHYLHZHG�WKH�
WZLQ�GDWD�DYDLODEOH�LQ������DQG�FRQFOXGHG�WKH�IROORZLQJ��

� 'LIIHUHQFHV�H[LVW�EHWZHHQ�FRUH�DQG�5&�DVVD\V��
� $W�ORZHU�HOHYDWLRQV��EHORZ�������PDVO��VLWH�HOHYDWLRQ���HVWLPDWHV�IURP�FRUH�FRPSRVLWHV�DUH�RQ�

DYHUDJH�ORZHU��DQG�DW�KLJKHU�HOHYDWLRQV�DUH�KLJKHU�WKDQ�WKH�HVWLPDWHV�IURP�5&�DVVD\V��
� 2YHUDOO��JUDGH�HVWLPDWHV�IURP�FRUH�FRPSRVLWHV�FDQ�EH�����KLJKHU�WKDQ�IURP�5&�FRPSRVLWHV��
�

0LFRQ��������UHYLHZHG����VHWV�RI�WZLQQHG�5&�FRUH�KROHV��FRQFOXGLQJ�WKDW�RQO\���WZLQV�RXW�RI����LQGLFDWHG�
WKH�SRVVLELOLW\�RI�GRZQKROH�FRQWDPLQDWLRQ���7KH�UHPDLQGHU�RI�WKH�WZLQ�VHWV�VKRZ�JRRG�DJUHHPHQW�LQ�
SLFNLQJ�RXW�WKH�PLQHUDOL]HG�]RQH��ZLWK�GLIIHUHQFHV�LQ�DYHUDJH�JUDGHV�H[SODLQHG�E\�QXJJHW�HIIHFW�LQ�
��VDPSOHV�WDNHQ�VHYHUDO�PHWHUV�DSDUW�LQ�PRVW�FDVHV��

0LFRQ��������DOVR�FRPSDUHG�������FRUH�DVVD\V�WR�WKH�QHDUHVW�5&�YDOXH�IURP�WKH�WZLQQHG�KROHV���7KH�
FRUH�VDPSOHV�KDG�D�KLJKHU�PHDQ�YDOXH�RI�����J�W�$X��FRPSDUHG�WR������J�W�$X�LQ�5&�KROHV���6FDWWHU�SORWV�
GLG�QRW�LQGLFDWH�DQ\�ELDV�ZLWK�SDLUV�FOXVWHULQJ�DURXQG�WKH�HTXDO�YDOXH�OLQH��KRZHYHU��WKHUH�ZDV�SRRU�
DJUHHPHQW�RYHUDOO�DV�VKRZQ�E\�D�KLJK�GHJUHH�RI�VFDWWHU�DQG�D�ORZ�FRUUHODWLRQ�FRHIILFLHQW��

����� *ROGFRUS�'DWD�&KHFNV�

9DOLGDWLRQ�FKHFNV�SHUIRUPHG�E\�RSHUDWLRQV�SHUVRQQHO�RQ�GDWD�XVHG�WR�VXSSRUW�HVWLPDWLRQ�FRPSULVH�
FKHFNV�RQ�VXUYH\V��FROODU�FRRUGLQDWHV��OLWKRORJ\�GDWD��DQG�DVVD\�GDWD���1R�VLJQLILFDQW�HUURUV�RU�RPLVVLRQV�
ZHUH�LGHQWLILHG�ZLWK�WKH�GDWDEDVH�IROORZLQJ�WKHVH�FKHFNV��

����� 6WDQWHF�'DWD�&KHFNV�

6WDQWHF�UHYLHZHG�WKH�4$�4&�SURFHGXUHV�XVHG�E\�/RV�)LORV�JHRORJLVWV�WR�KDQGOH��ORJ��DQG�SUHSDUH�
VDPSOHV�IRU�VKLSPHQW�DQG�WKH�4$�4&�SURJUDPV�LQ�SODFH���7KH�FRPSOHWH�GHWDLOV�RI�WKLV�SURFHVV�FDQ�EH�
IRXQG�LQ�6HFWLRQ�������

7KH�0LQH�W\SLFDOO\�UHYLHZV�DOO�VWDQGDUGV�WKDW�DUH�PRUH�WKDQ�WZR�VWDQGDUG�GHYLDWLRQV�IURP�WKH�DFFHSWHG�
YDOXH�DQG�UHTXLUHV�UH�DVVD\�RI�WKRVH�EDWFKHV�ZKHUH�WKH�VWDQGDUG�YDOXH�LV�WKUHH�RU�PRUH�VWDQGDUG�
GHYLDWLRQV�IURP�WKH�DFFHSWHG�YDOXH��

7KH�0LQH�VXEPLWV�TXDUWHU�FRUH�GXSOLFDWH�VDPSOHV�RQ�D�UHJXODU�EDVLV���$QDO\VLV�RI�WKH�UHVXOWV�E\�*ROGFRUS�
VWDII�LQGLFDWHG�WKDW�ZLWKLQ�WKH�FRQILQHV�RI�GXSOLFDWHV�ZLWK�FRDUVH�JUDLQHG�JROG��DQDO\WLFDO�UHVXOWV�ZHUH�
DFFHSWDEOH�XS�WR�JUDGHV�RI����J�W�$X���$ERYH�WKLV�YDOXH��WKH�SUHFLVLRQ�DQG�UHSHDWDELOLW\�ZHUH�HUUDWLF��

,Q�6WDQWHF¶V�RSLQLRQ��WKH�FXUUHQW�SURFHGXUHV�PHHW�LQGXVWU\�VWDQGDUGV�DQG�WKHUH�DUH�QR�VLJQLILFDQW�LVVXHV�
WKDW�ZRXOG�SUHFOXGH�WKH�XVH�RI�GDWD�LQ�0LQHUDO�5HVRXUFH�DQG�0LQHUDO�5HVHUYH�HVWLPDWLRQ���)ROORZLQJ�
UHYLHZ�RI�WKH�4$�4&�FKHFNV��6WDQWHF�DFFHSWHG�WKH�DQDO\WLFDO�GDWD�DQG�GHHPHG�LW�DSSURSULDWH�WR�VXSSRUW�
0LQHUDO�5HVRXUFH�HVWLPDWLRQ�ZLWK�QR�PRGLILFDWLRQV��
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�
���0DUFK������ 3DJH���±��

����� &RPPHQW�RQ�'DWD�9HULILFDWLRQ�

([WHUQDO�FRQVXOWDQW�ILUPV�DQG�*ROGFRUS�SHUVRQQHO�KDYH�SHUIRUPHG�GDWD�YHULILFDWLRQ�IRU�WKH�0LQH�SURSHUW\���
7KH�4XDOLILHG�3HUVRQ�KDV�UHYLHZHG�WKH�DSSURSULDWH�UHSRUWV�DQG�LV�RI�WKH�RSLQLRQ�WKDW�WKH�GDWD�YHULILFDWLRQ�
SURJUDPV�XQGHUWDNHQ�RQ�WKH�GDWD�FROOHFWHG�IURP�WKH�0LQH�SURSHUW\�DGHTXDWHO\�VXSSRUW�WKH�JHRORJLFDO�
LQWHUSUHWDWLRQV��WKH�DQDO\WLFDO�DQG�GDWDEDVH�TXDOLW\��DQG�WKHUHIRUH�VXSSRUW�WKH�XVH�RI�WKH�GULOO�KROH�GDWD�LQ�
0LQHUDO�5HVRXUFH�DQG�0LQHUDO�5HVHUYH�HVWLPDWLRQ�DQG�LQ�PLQH�SODQQLQJ��

� 1R�4$�4&�SURJUDPV�H[LVW�IRU�FKDQQHO�VDPSOH�GDWD�FROOHFWHG�XQGHUJURXQG��
� 1R�VDPSOH�ELDVHV�ZHUH�LGHQWLILHG�LQ�GULOO�KROH�GDWD�IURP�WKH�4$�4&�SURJUDPV�XQGHUWDNHQ��
� 6DPSOH�GDWD�FROOHFWHG�DGHTXDWHO\�UHIOHFW�GHSRVLW�GLPHQVLRQV��WUXH�ZLGWKV�RI�PLQHUDOL]DWLRQ��DQG�WKH�

VW\OH�RI�WKH�GHSRVLW��
� ([WHUQDO�UHYLHZV�RI�WKH�GDWDEDVH�KDYH�EHHQ�XQGHUWDNHQ�LQ�VXSSRUW�RI�DFTXLVLWLRQV��VXSSRUW�RI�

IHDVLELOLW\�OHYHO�VWXGLHV��LQ�VXSSRUW�RI�WHFKQLFDO�UHSRUWV��DQG�LQ�VXSSRUW�RI�0LQHUDO�5HVRXUFH�DQG�
0LQHUDO�5HVHUYH�HVWLPDWHV��SURGXFLQJ�LQGHSHQGHQW�DVVHVVPHQWV�RI�WKH�GDWDEDVH�TXDOLW\���1R�
VLJQLILFDQW�SUREOHPV�ZLWK�WKH�GDWDEDVH��VDPSOLQJ�SURWRFROV��IORZVKHHWV��FKHFN�DQDO\VLV�SURJUDP��RU�
GDWD�VWRUDJH�ZHUH�QRWHG��

�

'ULOO�GDWD�DUH�W\SLFDOO\�YHULILHG�SULRU�WR�0LQHUDO�5HVRXUFH�DQG�0LQHUDO�5HVHUYH�HVWLPDWLRQ�E\�UXQQLQJ�D�
VRIWZDUH�SURJUDP�FKHFN��

�
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����� 0,1(5$/�352&(66,1*�$1'�0(7$//85*,&$/�7(67,1*�

����� 0HWDOOXUJLFDO�7HVWZRUN�

([WHQVLYH�PHWDOOXUJLFDO�WHVWLQJ�DW�WKH�0LQH�KDV�EHHQ�FRQGXFWHG�RYHU�WKH�ODVW�WZR�GHFDGHV���$�VXPPDU\�RI�
WKH�PHWDOOXUJLFDO�WHVWZRUN�FRPSOHWHG�WR�GDWH�LV�SURYLGHG�LQ�7DEOH�������

/RV�)LORV�2SHQ�3LW�XVHV�PHWDOOXUJLFDO�GRPDLQV�IRU�GHILQLQJ�RUH�W\SHV���/RV�)LORV�XQGHUJURXQG��%HUPHMDO�
RSHQ�SLW��DQG�%HUPHMDO�8QGHUJURXQG�XVH�URFN�W\SH�GRPDLQV�IRU�GHILQLQJ�RUH�W\SHV���7DUJHWHG�RUH�W\SHV�IRU�
PHWDOOXUJLFDO�WHVWZRUN�DUH�OLVWHG�LQ�7DEOH������DQG�7DEOH�������

0RUH�UHFHQW�VDPSOLQJ�DQG�PHWDOOXUJLFDO�WHVWZRUN�IRU�WKH�%HUPHMDO�8QGHUJURXQG�GHSRVLW�LV�GHVFULEHG�LQ�
6HFWLRQ���������

0HWDOOXUJLFDO�WHVWLQJ�LV�FXUUHQWO\�EHLQJ�SHUIRUPHG�RQ�WKH�%HUPHMDO�8QGHUJURXQG�FRUH��D�UHSRUW�LV�
IRUWKFRPLQJ��

�
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�
���0DUFK������ 3DJH������

7DEOH������� 6XPPDU\��*ROG�([WUDFWLRQ�0HWDOOXUJLFDO�7HVWZRUN�

<HDU� 'HSRVLW���=RQH� /DERUDWRU\� 7HVWZRUN�3HUIRUPHG� *ROG�([WUDFWLRQ�±�5DQJH� 7HVW�5HVXOW�1RWHV�

����� 1XND\� /DNHILHOG� %RWWOH�UROOV�������PHVK� � �

����� $J�LWD� /DNHILHOG� %RWWOH�UROOV�������PHVK� � �

����� =RQH���� /DNHILHOG� %RWWOH�UROOV�������PHVK� � �

����� &UHVWyQ�5RMR���
/RV�)LORV�

0/,� %RWWOH�UROOV���ó�LQFK������PHVK� � �

�����
�����

/RV�)LORV� 0/,� %RWWOH�UROOV���ó�LQFK���ô�LQFK�������
PHVK��FROXPQ�OHDFK������PP��

� �

�����
�����

/RV�)LORV� .&$� &ROXPQ�OHDFK��YDULRXV�JUDLQ�VL]H� � �

����� /RV�)LORV�FRUH�
IURP����GULOO�
KROHV�

0/,� %RWWOH�UROO���FROXPQ�OHDFK�FRPSDULVRQ� %RWWOH�UROO�ORZ�JUDGH���±���
%RWWOH�UROO�PHGLXP���±���
%RWWOH�UROO�KLJK�JUDGH���±���
&ROXPQ�ORZ�JUDGH���±���
&ROXPQ�PHGLXP���±���

6WURQJ�FRUUHODWLRQ�EHWZHHQ�RUH�W\SH�DQG�
JROG�UHFRYHU\�

����� /RV�)LORV� .&$� &ROXPQ�WHVWV��������PP��ERWWOH�UROOV��
������PHVK�

� �

����� /RV�)LORV� .&$� &ROXPQ�WHVWV�������PP��VXUIDFH�
PDWHULDO�DQG�GULOO�FRUH�FRPSDULVRQ�
WHVWV�±������PP�

� �

�����
�����

/RV�)LORV� 0/,� 2UH�SK\VLFDO�FKDUDFWHULVWLFV��RUH�
�YDULDELOLW\�WHVWLQJ��JULQG�VL]H�VHQVLWLYLW\�
WHVWV�IRU�PLOOLQJ���F\DQLGDWLRQ��JUDYLW\�
FRQFHQWUDWLRQ��FROXPQ�OHDFK�

� 2UH�ZRUN�DQG�DEUDVLRQ�LQGH[�WHVWV��RUH�LV�
FRQVLGHUHG�PRGHUDWHO\�DEUDVLYH��
FUXVKLQJ�ZRUN�LQGH[�LV�UHODWLYHO\�ORZ��EXW�
WKH�EDOO�PLOO�ZRUN�LQGH[�LV�DERXW�DYHUDJH��
JUDYLW\�FRQFHQWUDWLRQ�XQVXFFHVVIXO��RUH�
JHQHUDOO\�DPHQDEOH�WR�GLUHFW�DJLWDWHG�
F\DQLGDWLRQ�WUHDWPHQW�DW�WKH�����PP�DQG�
��� P�IHHG�VL]HV��JROG�UHFRYHULHV�
VLJQLILFDQWO\�KLJKHU�DW���� P�IHHG�VL]H��
F\DQLGH�FRQVXPSWLRQV�ORZ��OLPH�
UHTXLUHPHQWV�ZHUH�PRGHUDWH��H[FHSW�IRU�
WKH�KLJK�FRSSHU�FRPSRVLWHV��RUH�
FRPSRVLWHV�HYDOXDWHG�DPHQDEOH�WR�
VLPXODWHG�KHDS�OHDFK�F\DQLGDWLRQ�
WUHDWPHQW��JROG�UHFRYHU\�UDWHV�ZHUH�IDLUO\�
UDSLG��F\DQLGH�FRQVXPSWLRQV�ZHUH�
PRGHUDWH�DQG�OLPH�RU�FHPHQW�
UHTXLUHPHQWV�ZHUH�PRGHUDWH�WR�KLJK�
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<HDU� 'HSRVLW���=RQH� /DERUDWRU\� 7HVWZRUN�3HUIRUPHG� *ROG�([WUDFWLRQ�±�5DQJH� 7HVW�5HVXOW�1RWHV�

�����
�����

%HUPHMDO�23��
EXON�VDPSOHV�
IURP�GHFOLQHV�

.&$� %RWWOH�UROO��FROXPQ�OHDFK��FRPSDFWHG�
�SHUPHDELOLW\��UHFRYHU\�DQG�UHDJHQW�
FRQVXPSWLRQ�HVWLPDWHV�

5XQ�RI�PLQH�FROXPQ�������
&UXVKHG�RUH�������

+LJK�FOD\�VDPSOHV�±�ORZ�SHUPHDELOLW\��
UHDJHQW�FRQVXPSWLRQV�PRGHUDWH�

����� /RV�)LORV�
8QGHUJURXQG�����
GUXPV��
1XND\�KLJK�
JUDGH�FRPSRVLWH�

.&$� %RWWOH�UROO��FROXPQ�OHDFK��FRPSDFWHG�
�SHUPHDELOLW\��UHFRYHU\�DQG�UHDJHQW�
FRQVXPSWLRQ�HVWLPDWHV��DJJORPHUDWLRQ�
DQG�SHUFRODWLRQ�

+LJK�JUDGH�VDPSOHV��
%RWWOH�UROO�/RV�)LORV�����±���
%RWWOH�UROO�1XND\�����±���
&ROXPQ�/RV�)LORV�����±���
&ROXPQ�1XND\�����±���

'HWDLOHG�QRWHV�EHORZ�

�����
�����

�3�SURMHFW�
���GUXPV�IURP���
]RQHV�
)LORV�DQG�
%HUPHMDO�

.&$� %RWWOH�UROO��FROXPQ�OHDFK�WHVWV��
UHFRYHU\�DQG�UHDJHQW�FRQVXPSWLRQ�
HVWLPDWLRQ��HQYLURQPHQWDO�

%RWWOH�5ROO��
$J�LWD�����±���
(O�*UDQGH����±���
&UHVWRQ�5RMR�����±���
=RQH��������±���
&ROXPQ�/HDFK�
$J�LWD�����±���
(O�*UDQGH�����±���
&UHVWRQ�5RMR�����±���
=RQD��������±���
)LORV�6XU�����±���

'HWDLOHG�QRWHV�EHORZ�

�����
�����

������
���VDPSOHV�
ZHLJKLQJ�
��±����NJ�
�
���������GUXPV�
FRQWDLQLQJ�
���VDPSOHV�
�
/RV�)LORV�DQG�
%HUPHMDO�

.&$� 'HWDLOHG�DVVD\LQJ��F\DQLGH�VKDNH�
�UDSLG�JROG�H[WUDFWLRQ���ERWWOH�UROO���ILQH�
JULQG�DQG�DV�FUXVKHG�WR�����PP�
FROXPQ�OHDFK���FUXVKHG�
DJJORPHUDWLRQ��SHUPHDELOLW\�
UHDJHQW�FRQVXPSWLRQ�HVWLPDWHV�

+LJK�JUDGH�VDPSOHV��
%RWWOH�UROO�/RV�)LORV�����±���
%RWWOH�UROO�1XND\�����±���
&ROXPQ�/RV�)LORV�����±���
&ROXPQ�1XND\�����±���

'HWDLOHG�QRWHV�EHORZ�

����� ����VDPSOHV�WR�
��FRPSRVLWHV�
3HQLQVXODU�

.&$� *ULQG�YHUVXV�UHFRYHU\��JUDYLW\�WHVW� %RWWOH�UROO������±����
&ROXPQ�OHDFK������±����

+LJK�JUDGH�R[LGHV�±�DYHUDJH�����J�W�$X��
QR�VXOILGHV��RQH�FRPSRVLWH�³SUHJ�
UREELQJ´�

����� ���VDPSOHV��
���FRPSRVLWHV�

.&$� *ULQG�YHUVXV�UHFRYHU\��JUDYLW\�WHVW� %RWWOH�UROO��ERQG�ZRUN�LQGH[��
UHFRYHU\�YDOLGDWLRQ�

�

1RWH���.&$�LV�.DSSHV��&DVVLGD\�	�$VVRFLDWHV��0/,�LV�0F&OHOODQG�/DERUDWRULHV�,QF��

�
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�
���0DUFK������ 3DJH���±��

7DEOH������� 2UH�7\SH�6XPPDU\�E\�*HRPHWDOOXUJLFDO�&RGH�

'HSRVLW�
*HRPHWDOOXUJLFDO�

'RPDLQ�
&RPPHQW�

/RV�)LORV�
2SHQ�3LW�

,D�
'LRULWH�RU�JUDQRGLRULWH�GLNH��DQ\�LQWUXVLRQ�RU�HQGRVNDUQ�ZLWK�!����
FOD\��([��ZLWK�!����FOD\�

� ,E�
'LRULWH�RU�JUDQRGLRULWH�GLNH�RU�([��SURWROLWK��DQ\�LQWUXVLRQ�ZLWK�
�����FOD\��HQGRVNDUQ��(Q��ZLWK�!����EXW������FOD\��([��ZLWK�
�����FOD\�

� ,,�
0RUHORV�)P�FDUERQDWH�SURWROLWK��DQ\�FDUERQDWH�URFN�ZLWKRXW�
VLJQLILFDQW�VNDUQ�DOWHUDWLRQ��

� ,,,�
'LRULWH�RU�JUDQRGLRULWH�GLNH�RU�JUDQRGLRULWH�GLNH�SURWROLWK��(Q�ZLWK�
�����FOD\�

� ,9� 0RUHORV�)P�FDUERQDWH�SURWROLWK��DQ\�([���([��RU�-DVSHULRG�

�

7DEOH������� 2UH�7\SH�6XPPDU\�E\�5RFN�7\SH�

'HSRVLW� 5RFN�7\SH� &RPPHQW�

/RV�)LORV�±�� 2[LG� 2[LGH�

�3� &DUE� /LPHVWRQH�

� *UDQ� *UDQRGLRULWH�

%HUPHMDO� 2[LG� 2[LGH�

� *UDQ� ,QWUXVLYH�

� &DUE� &DUERQDWH�

� +I� +RUQIHOV�

1XND\� 2[LG� 2[LGH�±�0L[HG�RU�PLQHUDOL]HG�/LPHVWRQH�RU�*UDQRGLRULWH�
PLQHUDOL]DWLRQ�W\SHV�DUH�QRW�VLJQLILFDQW��

*XDGDOXSH� 2[LG� 2[LGH�

� � 7KH�0L[HG�FODVVLILFDWLRQ�LV�QRW�DSSOLFDEOH�DW�*XDGDOXSH�

� 6XOI�� 6XOILGH�

�

������� /RV�)LORV�7HVWZRUN�

.DSSHV��&DVVLGD\�	�$VVRFLDWHV��������

1LQHW\�WZR�GUXPV�RI�PLQHUDOL]HG�PDWHULDO�IURP�/RV�)LORV�8QGHUJURXQG�GHSRVLW�ZHUH�FRPSRVLWHG�LQWR�
KLJK�JUDGH��ORZ�JUDGH��DQG�ZDVWH�FRPSRVLWHV�DQG�VHQW�WR�.DSSHV��&DVVLGD\�	�$VVRFLDWHV��.&$��IRU�
WHVWZRUN���6DPSOHV�PDNLQJ�XS�WKH�1XND\�KLJK�JUDGH�FRPSRVLWH�ZHUH�VRXUFHG�IURP�WKH�1XND\�:HVW��/D�
&RQFKLWD��/D�6XELGD��DQG�6DQ�$QGUHV�]RQHV���/RV�)LORV�PDWHULDO�ZDV�XVHG�IRU�WKH�/RV�)LORV�KLJK�JUDGH�
DQG�ORZ�JUDGH�FRPSRVLWHV��

0HWDOOXUJLFDO�WHVWZRUN�FRPSOHWHG�RQ�WKH�1XND\�DQG�/RV�)LORV�PDWHULDO�LQFOXGHG�KHDG�DQDO\VHV��PLOOHG�
ERWWOH�UROO�OHDFK�WHVWZRUN��SHUFRODWLRQ�WHVWZRUN��FRPSDFWHG�SHUPHDELOLW\�WHVWZRUN��DQG�FROXPQ�OHDFK�
WHVWZRUN��

&ROXPQ�OHDFK�WHVWV�ZHUH�FRQGXFWHG�LQ�GXSOLFDWH�RQ�WKH�1XND\�KLJK�JUDGH�FRPSRVLWH�PDWHULDO�WKDW�KDG�
EHHQ�VWDJH�FUXVKHG�WR������PLQXV����PP�������PLQXV����PP�DQG������PLQXV������PP���6LPLODUO\��
FROXPQ�OHDFK�WHVWV�ZHUH�FRQGXFWHG�LQ�GXSOLFDWH�RQ�WKH�/RV�)LORV�KLJK�JUDGH�VDPSOH�PDWHULDO�WKDW�ZDV�
VWDJH�FUXVKHG�WR������PLQXV����PP�������PLQXV����PP�DQG������PLQXV������PP��
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+HDG�$QDO\VHV�

+HDG�DQDO\VHV�IRU�JROG��VLOYHU��DQG�FRSSHU�ZHUH�FRPSOHWHG�RQ�HDFK�RI�WKH�IRXU�LQGLYLGXDO�1XND\�
KLJK�JUDGH�VDPSOHV��WKH�EDUUHQ��(VWHULO��VDPSOH��DQG�WKH�/RV�)LORV�ORZ�JUDGH�VDPSOH���7KH�KLJK�JUDGH�
VDPSOH�DYHUDJH�DVVD\V�UDQJHG�IURP������J�W�$X�WR������J�W�$X������J�W�$J�WR������J�W�$J��DQG�����SSP�&X�
WR�������SSP�&X���7KH�ORZ�JUDGH�FRPSRVLWH�JUDGHV�DYHUDJHG������J�W�$X������J�W�$J��DQG�����SSP�&X��

,Q�DGGLWLRQ�WR�JROG�DQG�VLOYHU�DQDO\VHV��RQH�RI�WKH�SXOYHUL]HG�SRUWLRQV�IURP�WKH�1XND\�KLJK�JUDGH�
FRPSRVLWH�DQG�/RV�)LORV�KLJK�JUDGH�VDPSOH�ZHUH�DOVR�DVVD\HG�,&3�2(6�IRU�DGGLWLRQDO�HOHPHQWV���:KROH�
URFN��WRWDO�FDUERQ��VXOIXU�VSHFLDWLRQ��DQG�PHUFXU\�ZHUH�DOVR�GHWHUPLQHG���$�F\DQLGH�VROXEOH�FRSSHU�VKDNH�
WHVW�ZDV�FRQGXFWHG�RQ�D�SXOYHUL]HG�KHDG�PDWHULDO�IRU�HDFK�VHSDUDWH�VDPSOH��

7KH�PXOWL�HOHPHQW�DQDO\VHV�LQGLFDWHG�WKDW�WKH�1XND\�KLJK�JUDGH�FRPSRVLWH�PDWHULDO�DQG�/RV�)LORV�
KLJK�JUDGH�VDPSOH�PDWHULDO�FRQWDLQHG�������DQG�������DUVHQLF��UHVSHFWLYHO\��������DQG�������OHDG��
DQG�������DQG�������]LQF���7KH�1XND\�KLJK�JUDGH�FRPSRVLWH�KDG�D�WRWDO�FRSSHU�FRQWHQW�RI��������

%RWWOH�5ROO�7HVWV�

7KH�ERWWOH�UROO�OHDFK�WHVWZRUN�ZDV�FRPSOHWHG�LQ�VHYHUDO�VHULHV���$�VHULHV�RI�WLPH�RI�JULQG�YHUVXV�VL]H�WHVWV�
ZHUH�FRPSOHWHG�RQ���NJ�VDPSOHV�RI�PLQXV������PP�FUXVKHG�PDWHULDO�IRU�WKH�1XND\�KLJK�JUDGH�VDPSOHV��
DV�ZHOO�DV�1XND\�KLJK�JUDGH�DQG�/RV�)LORV�KLJK�JUDGH�FRPSRVLWHV��

7KH�PLQXV������PP�FUXVKHG�PDWHULDO�ZDV�PLOOHG�LQ�.&$¶V�ODERUDWRU\�VFDOH�URG�PLOOV�IRU�������������DQG�
���PLQXWHV���7KH�PLOOHG�PDWHULDO�ZDV�ZHW�VFUHHQHG�DW������������������������DQG�������PP��GULHG��DQG�
ZHLJKHG���%DVHG�XSRQ�WKH�VFUHHQ�DQDO\VHV��D�JUDSK�ZDV�GHYHORSHG�WKDW�VKRZHG�WKH�WLPH�UHTXLUHG�WR�
UHDFK�YDULRXV�JULQG�VL]HV�IURP�WKH�VWDUWLQJ�IHHG�VL]H�RI�PLQXV������PP���7KH�JURXQG�VDPSOHV�ZHUH�
VXEMHFWHG�WR�HLWKHU����KRXU�RU����KRXU�F\DQLGH�ERWWOH�UROO�OHDFK�WHVWV�ZLWK�����J�/�RU������J�/�VRGLXP�
F\DQLGH���5HVXOWV�LQFOXGHG�WKH�IROORZLQJ��

� 7HQ�KRXU�OHDFK�WHVWV�ZLWK�����J�/�VRGLXP�F\DQLGH��DOO�JULQG�VL]HV��
±� ([WUDFWLRQ�UDWHV�IRU�WKH�YDULRXV�JULQG�VL]HV�IRU�WKH�1XND\�KLJK�JUDGH�FRPSRVLWH�UDQJHG�IURP�����

WR�����$X��IURP�WKH�FRDUVHVW�JULQG�WR�WKH�ILQHVW�JULQG���6LOYHU�H[WUDFWLRQ�UDQJHG�IURP�����WR������
ZLWK�WKH�KLJKHVW�H[WUDFWLRQ�LQ�WKH������PP�JULQG�IUDFWLRQ���&\DQLGH�FRQVXPSWLRQ�UDQJHG�IURP�
�����NJ�W�WR������NJ�W�1D&1��

±� )RU�/RV�)LORV�KLJK�JUDGH�FRPSRVLWH��H[WUDFWLRQ�UDWHV�UDQJHG�IURP�����WR�����$X�DQG�����WR�
����$J���&\DQLGH�FRQVXPSWLRQ�ZDV�IURP������NJ�W�1D&1�WR������NJ�W�1D&1���+LJKHU�F\DQLGH�
FRQVXPSWLRQV�ZHUH�QRWHG�LQ�WKH�FRDUVHU�JULQG�VL]HV��

� 7ZHQW\�IRXU�KRXU�OHDFK�WHVWV�ZLWK������J�/�VRGLXP�F\DQLGH�RQ�������PP�PDWHULDO��
±� ([WUDFWLRQ�UDWHV�IRU�WKH�1XND\�KLJK�JUDGH�FRPSRVLWH�ZDV�����$X�DQG�����$J���&\DQLGH�

FRQVXPSWLRQ�ZDV������NJ�W�1D&1��
±� )RU�WKH�/RV�)LORV�KLJK�JUDGH�FRPSRVLWH��H[WUDFWLRQ�UDWHV�ZHUH�����$X�DQG�����$J���&\DQLGH�

FRQVXPSWLRQ�ZDV������J�W�1D&1��
�

$QDO\VHV�RI�WKH�ILOWHU�FDNH�SRUWLRQ�ZHUH�WKHQ�XVHG�DV�WDLOLQJV�DVVD\V�IRU�WKH�ERWWOH�UROO�OHDFK�WHVWV�DQG�
KHDG�DVVD\V�IRU�WKH�SXOS�DJJORPHUDWLRQ�FROXPQ�OHDFK�WHVWV���7KH�UHPDLQLQJ�ZHW�ILOWHUHG�PDWHULDO�IRU�HDFK�
VDPSOH�DQG�JULQG�VL]H�ZHUH�FRPELQHG�DQG�XWLOL]HG�IRU�SXOS�DJJORPHUDWLRQ�WHVWZRUN��

$JJORPHUDWLRQ�7HVWZRUN�

3UHOLPLQDU\�DJJORPHUDWLRQ�WHVWZRUN�ZDV�FRPSOHWHG�RQ�WKH�1XND\�KLJK�JUDGH�FRPSRVLWH�PDWHULDO�DQG�WKH�
/RV�)LORV�KLJK�JUDGH�VDPSOH�PDWHULDO�VWDJH�FUXVKHG�WR�PLQXV����PP��PLQXV����PP��DQG�PLQXV������PP��

7KH�PLQXV����PP�FUXVKHG�PDWHULDO�ZDV�DJJORPHUDWHG�ZLWK�WKH�DGGLWLRQ�RI�����������DQG����NJ�W�RI�7\SH�,,�
FHPHQW���%RWK�WKH�PLQXV����PP�FUXVKHG�PDWHULDO�DQG�WKH�PLQXV������PP�FUXVKHG�PDWHULDO�ZHUH�
DJJORPHUDWHG�ZLWK�WKH�DGGLWLRQ�RI������������DQG����NJ�W�RI�7\SH�,,�FHPHQW��
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'XULQJ�WKH�SHUFRODWLRQ�WHVW�WKH�S+�RI�WKH�HIIOXHQW�VROXWLRQ�ZDV�PRQLWRUHG���7KH�SHUFRODWLRQ�WHVWV�XVHG�WKH�
QRQ�DJJORPHUDWHG��QR�FHPHQW�DGGLWLRQ��PDWHULDO�IRU�ERWK�WKH�1XND\�KLJK�JUDGH�FRPSRVLWH�DQG�WKH�/RV�
)LORV�KLJK�JUDGH�VDPSOH�VWDJH�FUXVKHG�WR�PLQXV����PP��PLQXV����PP��DQG�PLQXV������PP�H[KLELWHG�ORZ�
HIIOXHQW�S+�YDOXHV�UDQJLQJ�IURP�����WR������

%DVHG�XSRQ�WKH�UHVXOWV�RI�WKHVH�DJJORPHUDWLRQ�WHVWV��WKH�1XND\�KLJK�JUDGH�FRPSRVLWH�DQG�/RV�)LORV�KLJK�
JUDGH�VDPSOH�PDWHULDO�VWDJH�FUXVKHG�WR����PP�ZDV�DJJORPHUDWHG�ZLWK�WKH�HTXLYDOHQW�RI���NJ�W�RI�7\SH�,,�
&HPHQW���7KH�1XND\�KLJK�JUDGH�FRPSRVLWH�PDWHULDO�DQG�WKH�/RV�)LORV�KLJK�JUDGH�VDPSOH�PDWHULDO�VWDJH�
FUXVKHG�WR����PP�DQG������PP�ZHUH�DJJORPHUDWHG�ZLWK�WKH�HTXLYDOHQW�RI�����NJ�W�RI�FHPHQW��

&RPSDFWHG�3HUPHDELOLW\�7HVWZRUN�

&RPSDFWHG�SHUPHDELOLW\�WHVWZRUN�ZDV�FRPSOHWHG�RQ�D�SUHOLPLQDU\�SXOS�DJJORPHUDWHG�PDWHULDO���$����NJ�
SRUWLRQ�RI�/RV�)LORV�ORZ�JUDGH�PDWHULDO�VWDJH�FUXVKHG�WR�PLQXV����PP�DQG�EOHQGHG�ZLWK�D���NJ�SRUWLRQ�RI�
SXOYHUL]HG�1XND\�KLJK�JUDGH�FRPSRVLWH�DQG�/RV�)LORV�KLJK�JUDGH�VDPSOH�PDWHULDO�ZDV�DJJORPHUDWHG�ZLWK�
����NJ�W�FHPHQW���7KH�SXOS�DJJORPHUDWHG�PDWHULDO�ZDV�WKHQ�XVHG�IRU�FRPSDFWHG�SHUPHDELOLW\�WHVWZRUN��
ZLWK�FRPSDFWLRQ�ORDGLQJ�VLPXODWLQJ�HTXLYDOHQW�KHDS�KHLJKWV�RI����DQG����P��

&RPSDFWHG�SHUPHDELOLW\�WHVWZRUN�ZDV�DOVR�FRPSOHWHG�RQ�WKH�1XND\�KLJK�JUDGH�FRPSRVLWH�PDWHULDO�VWDJH�
FUXVKHG�WR�PLQXV����PP�DQG�PLQXV������PP�DQG�RQ�WKH�/RV�)LORV�KLJK�JUDGH�VDPSOH�PDWHULDO�VWDJH�
FUXVKHG�WR�PLQXV����PP�DQG�PLQXV������PP���7KH�SXUSRVH�RI�WKH�WHVWZRUN�FRPSOHWHG�ZDV�WR�H[DPLQH�
WKH�SHUPHDELOLW\�RI�WKH�1XND\�KLJK�JUDGH�FRPSRVLWH�PDWHULDO�DQG�WKH�/RV�)LORV�KLJK�JUDGH�VDPSOH�
PDWHULDO�XQGHU�YDU\LQJ�FRQGLWLRQV���7KH�YDULDEOHV�H[DPLQHG�ZHUH�SDUWLFOH�VL]H��PLQXV����DQG������PP���
DJJORPHUDWLRQ�FHPHQW�OHYHOV��������DQG�����NJ�W�FHPHQW���DQG�FRPSDFWLRQ�ORDGLQJ�VLPXODWLQJ�DQ�
HTXLYDOHQW�KHDS�KHLJKW�RI����P��

&RPSDFWHG�SHUPHDELOLW\�WHVWZRUN�ZDV�DOVR�FRPSOHWHG�RQ�/RV�)LORV�ORZ�JUDGH�PDWHULDO�VWDJH�FUXVKHG�WR�
�����PLQXV����PP�DW�DJJORPHUDWLRQ�FHPHQW�OHYHOV�RI���DQG���NJ�W�FHPHQW�DW�D�VLPXODWHG�HTXLYDOHQW�
KHDS�KHLJKW�RI����P���)RU�WKHVH�VHULHV�RI�WHVWV��WKH�1XND\�KLJK�JUDGH�FRPSRVLWH�PDWHULDO�VWDJH�FUXVKHG�
WR�PLQXV������PP�ZLWK�QR�FHPHQW�DGGLWLRQ�IDLOHG�DW�DQ�HTXLYDOHQW�KHDS�KHLJKW�RI����P���7KH�UHPDLQLQJ�
FRPSDFWHG�SHUPHDELOLW\�WHVWV�SDVVHG��

&ROXPQ�/HDFK�7HVWZRUN�

$�WRWDO�RI����VHSDUDWH�FROXPQ�OHDFK�WHVWV�ZHUH�FRPSOHWHG�RQ�WKH�1XND\�KLJK�JUDGH�FRPSRVLWH�PDWHULDO�
DQG�/RV�)LORV�KLJK�JUDGH�VDPSOH�PDWHULDO���&ROXPQ�OHDFK�WHVWV�ZHUH�FRQGXFWHG�LQ�GXSOLFDWH�RQ�WKH�1XND\�
KLJK�JUDGH�FRPSRVLWH�PDWHULDO�VWDJH�FUXVKHG�WR������PLQXV����PP�������PLQXV����PP��DQG������
PLQXV������PP���6LPLODUO\��FROXPQ�OHDFK�WHVWV�ZHUH�FRQGXFWHG�LQ�GXSOLFDWH�RQ�/RV�)LORV�KLJK�JUDGH�
VDPSOH�PDWHULDO�VWDJH�FUXVKHG�WR������PLQXV����PP�������PLQXV����PP��DQG������PLQXV������PP��

5HVXOWV�LQFOXGHG��

� 1XND\�+LJK�*UDGH�&RPSRVLWH������±����$X�H[WUDFWHG�DW�D�F\DQLGH�FRQVXPSWLRQ�RI������NJ�W�WR�
�����NJ�W�1D&1�RYHU�D�����GD\�WR�����GD\�SHULRG���&HPHQW�DGGLWLRQ�UDQJHG�IURP���NJ�W�WR�����NJ�W��

� /RV�)LORV�+LJK�*UDGH�6DPSOH������±����$X�H[WUDFWHG�DW�D�F\DQLGH�FRQVXPSWLRQ�RI������NJ�W�WR�
�����NJ�W�1D&1�RYHU�D�����GD\�WR�����GD\�SHULRG���&HPHQW�DGGLWLRQ�UDQJHG�IURP���NJ�W�WR�����NJ�W��

�

$�VHULHV�RI���SXOS�DJJORPHUDWHG�FROXPQ�OHDFK�WHVWV�ZHUH�FRPSOHWHG�RQ�PLOOHG�DQG�SDUWLDOO\�OHDFKHG�
SRUWLRQV�RI�WKH�1XND\�KLJK�JUDGH�FRPSRVLWH�DQG�/RV�)LORV�KLJK�JUDGH�VDPSOH�PDWHULDO���0DWHULDO�IURP�
HDFK�VDPSOH�ZDV�PLOOHG�WR�D�WDUJHW�JULQG�VL]H�RI������PP�DQG�������PP�DQG�XWLOL]HG�IRU�D����KRXU�ERWWOH�
UROO�OHDFK�WHVW���7KH�WDLOLQJV�IURP�WKH�ERWWOH�UROO�OHDFK�WHVWV�ZHUH�WKHQ�DJJORPHUDWHG�ZLWK�SRUWLRQV�RI�WKH�
EDUUHQ�URFN�PDWHULDO�VWDJH�FUXVKHG�WR������PLQXV����PP���7KH�UDWLR�RI�SXOS�WR�EDUUHQ�URFN�PDWHULDO�ZDV�
������
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7KH�UHVXOWV�LQGLFDWHG�WKH�IROORZLQJ��

� )RU�1XND\�KLJK�JUDGH�FRPSRVLWH��SXOS�DJJORPHUDWHG�����±����$X�H[WUDFWLRQ��F\DQLGH�FRQVXPSWLRQ�
RI������NJ�W�1D&1��OHDFK�WLPH�RI�����GD\V�WR�����GD\V��FHPHQW�DGGLWLRQ�RI���NJ�W��

� )RU�/RV�)LORV�KLJK�JUDGH�VDPSOH��SXOS�DJJORPHUDWHG�����±����$X�H[WUDFWLRQ��F\DQLGH�FRQVXPSWLRQ�
RI������NJ�W�WR������NJ�W�1D&1��OHDFK�WLPH�RI�����GD\V�WR�����GD\V��FHPHQW�DGGLWLRQ�RI���NJ�W��

�

)ROORZLQJ�WKH�FROXPQ�OHDFK�WHVW�ZRUN��IRXU�RI�WKH�FROXPQ�WHVWV�ZHUH�XVHG�IRU�GHWR[LILFDWLRQ�WHVWZRUN���
'HWR[LILFDWLRQ�WHVW�ZRUN�ZDV�FRQGXFWHG�RQ�RQH�RI�/RV�)LORV�KLJK�JUDGH�VDPSOH�FROXPQ�OHDFK�WHVWV�XVLQJ�
PDWHULDO�FUXVKHG�WR�PLQXV����PP��RQH�RI�WKH�1XND\�KLJK�JUDGH�FRPSRVLWH�FROXPQ�OHDFK�WHVWV�XVLQJ�
PDWHULDO�FUXVKHG�WR�PLQXV����PP��DQG�WKH�SXOS�DJJORPHUDWHG�FROXPQV�OHDFK�WHVWV�XWLOL]HG�SDUWLDOO\�
OHDFKHG�PDWHULDO�IRU�HDFK�VDPSOH�PLOOHG�WR�D�WDUJHW�JULQG�VL]H�RI�������PP��

&ROXPQ�OHDFKLQJ�RI�WKH�SXOS�DJJORPHUDWHG�1XND\�KLJK�JUDGH�PDWHULDO��PLOOHG�WR������PP�DQG�������PP��
UHVXOWHG�LQ�DGGLWLRQDO�UHFRYHU\�RI����DQG�����IRU�D�WRWDO�UHFRYHU\�RI�����DQG������UHVSHFWLYHO\���&ROXPQ�
OHDFKLQJ�RI�WKH�SXOS�DJJORPHUDWHG�/RV�)LORV�KLJK�JUDGH�PDWHULDO��PLOOHG�WR������PP�DQG�������PP��
UHVXOWHG�LQ�DGGLWLRQDO�UHFRYHU\�RI����DQG�����IRU�D�WRWDO�UHFRYHU\�RI�����IRU�ERWK�FROXPQ�WHVWV��

7KH�GLIIHUHQFH�EHWZHHQ�WKH�GLVVROYHG�JROG�H[WUDFWHG�RQWR�FDUERQ�DQG�WKH�WRWDO�UHVLGXDO�VROXELOL]HG�JROG�
UHPDLQLQJ�LQ�WKH�DJLWDWHG�OHDFK�UHVLGXH�XVHG�IRU�HDFK�SXOS�DJJORPHUDWHG�FROXPQ�WHVW�ZDV�GHWHUPLQHG���
7KH�DQDO\VHV�LQGLFDWHG�WKDW�LQ�ERWK�WKH�SXOS�DJJORPHUDWHG�FROXPQ�OHDFK�WHVWV�XVLQJ�WKH�FRDUVHU�PLOOHG�
PDWHULDO��WDUJHW�JULQG�VL]H�RI������PP��IRU�ERWK�WKH�1XND\�KLJK�JUDGH�FRPSRVLWH�PDWHULDO�DQG�/RV�)LORV�
KLJK�JUDGH�VDPSOH�PDWHULDO��DGGLWLRQDO�OHDFKLQJ�RI�WKH�PDWHULDO�RFFXUUHG���&RQYHUVHO\��WKH�
SXOS�DJJORPHUDWHG�FROXPQ�WHVWV�XVLQJ�SXOS�PDWHULDO�PLOOHG�WR�WKH�ILQHU�JULQG�VL]H��WDUJHW�JULQG�VL]H�RI�
������PP��IRU�ERWK�WKH�1XND\�KLJK�JUDGH�FRPSRVLWH�PDWHULDO�DQG�/RV�)LORV�KLJK�JUDGH�VDPSOH�PDWHULDO�
GLG�QRW�LQGLFDWH�DGGLWLRQDO�OHDFKLQJ�DQG�H[KLELWHG�SRRU�UHFRYHU\�RI�WKH�VROXELOL]HG�JROG��

.DSSHV��&DVVLGD\�	�$VVRFLDWHV��������

.&$�XQGHUWRRN�PHWDOOXUJLFDO�WHVW�ZRUN�RQ�PLQHUDOL]DWLRQ�VXSSOLHG�IURP�WKH�$J�LWD��(O�*UDQGH��&UHVWRQ�
5RMR��=RQH�����DQG�)LORV�6XU�]RQHV���$�WRWDO�RI��������/�GUXPV�RI�GULOO�FRUH�PDWHULDO�ZHUH�FRPELQHG�LQWR�
���PHWDOOXUJLFDO�FRPSRVLWHV�EDVHG�RQ�GHSRVLW�QDPH��PDWHULDO�W\SH��LQWUXVLYH��R[LGH��RU�FDUERQDWH���DQG�
JUDGH�UDQJH��ORZ��PHGLXP��RU�KLJK����3RUWLRQV�IURP�HDFK�FRPSRVLWH�ZHUH�WKHQ�SUHSDUHG�IRU�KHDG�
DQDO\VHV��KHDG�VFUHHQ�DQDO\VHV�ZLWK�DVVD\V�E\�VL]H�IUDFWLRQ��ERWWOH�UROO�OHDFK�WHVWLQJ��DJJORPHUDWLRQ�
WHVWLQJ��DQG�FROXPQ�OHDFK�WHVWLQJ��

+HDG�$QDO\VHV��

*ROG�FRQWHQW�ZDV�GHWHUPLQHG�XVLQJ�VWDQGDUG�ILUH�DVVD\�PHWKRGV�ZLWK�IODPH�$$�VSHFWURSKRWRPHWULF�
�)$$6��ILQLVK���6LOYHU�FRQWHQW�ZDV�GHWHUPLQHG�XVLQJ�ZHW�FKHPLVWU\�PHWKRGV��IRXU�DFLG�GLJHVWLRQ��ZLWK�
)$$6�ILQLVK��

+HDG�DQDO\VHV�IRU�FDUERQ�DQG�VXOIXU�ZHUH�FRQGXFWHG�XVLQJ�D�/(&2�&6�����XQLW���,Q�DGGLWLRQ�WR�WRWDO�
FDUERQ�DQG�VXOIXU�DQDO\VHV��VSHFLDWLRQ�IRU�RUJDQLF�DQG�LQRUJDQLF�FDUERQ�DQG�VSHFLDWLRQ�IRU�VXOILGH�DQG�
VXOIDWH�VXOIXU�ZHUH�FRQGXFWHG��

+HDG�DQDO\VHV�IRU�PHUFXU\�ZHUH�FRQGXFWHG�XVLQJ�FROG�YDSRU���$$�PHWKRGV���7RWDO�FRSSHU�DQDO\VHV�ZHUH�
FRQGXFWHG�XVLQJ�LQGXFWLYHO\�FRXSOHG�DUJRQ�SODVPD���RSWLFDO�HPLVVLRQ�VSHFWURSKRWRPHWHU��,&$3�2(6��DV�
ZHOO�DV�E\�)$$6�PHWKRGV��

6HPL�TXDQWLWDWLYH�DQDO\VHV�ZHUH�FRQGXFWHG�E\�PHDQV�RI�DQ�,&$3�2(6�IRU�D�VHULHV�RI�LQGLYLGXDO�HOHPHQWV�
DQG�ZKROH�URFN�FRQVWLWXHQWV��OLWKLXP�PHWDERUDWH�IXVLRQ���,&$3���

$�F\DQLGH�VKDNH�WHVW�ZDV�DOVR�FRQGXFWHG�RQ�D�SRUWLRQ�RI�SXOYHUL]HG�KHDG�PDWHULDO�IURP�HDFK�FRPSRVLWH��
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3RUWLRQV�RI�PDWHULDO�IURP�HDFK�VDPSOH�ZHUH�XWLOL]HG�IRU�KHDG�VFUHHQ�DQDO\VHV�ZLWK�DVVD\V�E\�VL]H�IUDFWLRQ���
7KH�PDWHULDO�DSSRUWLRQHG�IRU�WKH�KHDG�VFUHHQ�IURP�HDFK�FRPSRVLWH�ZDV�GU\�VFUHHQHG�DW��������������������
�����������������DQG�������PP���(DFK�VL]H�IUDFWLRQ�ZDV�FUXVKHG�WR�D�QRPLQDO�VL]H�RI������PP��DV�
QHFHVVDU\���)URP�HDFK�VL]H�IUDFWLRQ��WZR�SRUWLRQV�ZHUH�WKHQ�VSOLW�RXW�DQG�LQGLYLGXDOO\�SXOYHUL]HG�WR�WKH�
WDUJHW�VL]H�RI�����SDVVLQJ�������PP���7KH�SXOYHUL]HG�SRUWLRQV�ZHUH�WKHQ�DVVD\HG�XVLQJ�VWDQGDUG�ILUH�
DVVD\LQJ�PHWKRGV�IRU�JROG�ZLWK�)$$6�ILQLVK�DQG�ZHW�FKHPLVWU\�PHWKRGV�IRU�VLOYHU��

%RWWOH�5ROO�/HDFK�7HVWZRUN�

%RWWOH�UROO�OHDFK�WHVWLQJ�ZDV�FRQGXFWHG�RQ�D�SRUWLRQ�RI�PDWHULDO�IURP�HDFK�FRPSRVLWH���$Q�DGGLWLRQDO�ERWWOH�
UROO�WHVW�ZDV�FRQGXFWHG�RQ�VHOHFW�VDPSOHV�IURP�WKH�&UHVW Q�5RMR��=RQH�����DQG�)LORV�6XU�PLQHUDOL]DWLRQ�
IRU�FRPSDULVRQ�SXUSRVHV��

)RU�HDFK�ERWWOH�UROO�WHVW��D�������J�SRUWLRQ�RI�KHDG�PDWHULDO�ZDV�SXOYHUL]HG�WR�D�WDUJHW�VL]H�RI�����SDVVLQJ�
������PP���7KH�SXOYHUL]HG�PDWHULDO�ZDV�WKHQ�VOXUULHG�ZLWK�������P/�RI�WDS�ZDWHU�DQG�XVHG�IRU�OHDFK�
WHVWLQJ���)URP�WKH�GU\�WDLOLQJV��GXSOLFDWH�SRUWLRQV�ZHUH�VSOLW�RXW�DQG�DVVD\HG�IRU�UHVLGXDO�JROG�DQG�VLOYHU�
FRQWHQW���(DFK�OHDFK�WHVW�ZDV�UXQ�IRU�D�SHULRG�RI����KRXUV�ZLWK�VROXWLRQ�VDPSOLQJ�IRU�S+��GLVVROYHG�
R[\JHQ��1D&1��$X��$J��DQG�&X�SHUIRUPHG�DW����������DQG����KRXUV��ZLWK�VDPSOLQJ�HYHU\����KRXUV�
WKHUHDIWHU���6RGLXP�F\DQLGH�ZDV�DGGHG�DQG�PDLQWDLQHG�DW�����J�/�RI�VROXWLRQ���7KH�S+�RI�WKH�VROXWLRQ�ZDV�
PDLQWDLQHG�DW������ZLWK�WKH�DGGLWLRQ�RI�K\GUDWHG�OLPH�&D�2+����

5HVXOWV�LQFOXGHG�WKH�IROORZLQJ��

� $J�LWD���,QWUXVLYH�FRPSRVLWH�H[WUDFWLRQ�YDOXHV�IURP�����WR�����$X������WR�����$J��F\DQLGH�
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$JJORPHUDWLRQ�7HVWLQJ�

3UHOLPLQDU\�DJJORPHUDWLRQ�WHVWZRUN�ZDV�FRQGXFWHG�RQ�SRUWLRQV�RI�PDWHULDO�IURP�HDFK�FRPSRVLWH���(DFK�
WHVW�ZDV�FRQGXFWHG�XVLQJ���NJ�SRUWLRQV�RI�PDWHULDO�FUXVKHG�WR�WKH�VL]H�RI������SDVVLQJ����PP�DQG�
DJJORPHUDWHG�ZLWK�D�WDUJHW�RI���������DQG����NJ�W�FHPHQW���6HYHUDO�WHVWV�IDLOHG�WKH�FULWHULD�SXW�IRUWK�E\�.&$�
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&ROXPQ�/HDFK�7HVWV�
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������� .&$�7HVWZRUN������±������

.&$� FRQGXFWHG� H[WHQVLYH� WHVWZRUN� RQ� ODUJH� DPRXQWV� RI� /RV� )LORV� PLQH� VDPSOHV� UHFHLYHG� LQ�
1RYHPEHU������DQG�������

1RYHPEHU������6DPSOHV�

(LJKWHHQ�VHSDUDWH�VDPSOHV�ZHUH�VXEPLWWHG�IRU�PHWDOOXUJLFDO�WHVWZRUN���7KH�VDPSOHV�ZHUH�LGHQWLILHG�DV�
UHSUHVHQWLQJ�VSHFLILF�FRPSRQHQWV�RI�PLQHUDOL]DWLRQ�LQ�/RV�)LORV�DQG�%HUPHMDO�2SHQ�3LWV�DQG�/RV�)LORV�
8QGHUJURXQG���6HYHQ�FRPSRVLWH�VDPSOHV�ZHUH�SUHSDUHG�IURP�VHOHFW�VDPSOHV��

0HWDOOXUJLFDO�WHVWZRUN�LQFOXGHG�ERWWOH�UROO�WHVWV�RQ�ILQHO\�JURXQG��������PP��LQGLYLGXDO�VDPSOHV��ERWWOH�UROOV�
RQ�FUXVKHG�����PP��FRPSRVLWH�VDPSOHV��DV�ZHOO�DV�FROXPQ�WHVWV�RQ�WKH�VDPH�FRPSRVLWH�VDPSOHV���7KH�
WHVWV�ZHUH�SHUIRUPHG�SHU�LQGXVWU\�DFFHSWHG�WHVW�VWDQGDUGV��

7KH�UHVXOWV�RI�WKH�VWDQGDUG����KRXU�ERWWOH�UROOV�RQ�WKH�ILQHO\�JURXQG�LQGLYLGXDO�VDPSOHV�DUH�VKRZQ�LQ�
7DEOH��������7KH�UHVXOWV�LQGLFDWH�JHQHUDOO\�KLJK�JROG�H[WUDFWLRQV�DQG�PRGHUDWH�UHDJHQW�FRQVXPSWLRQV���
3RRU�UHFRYHU\�DQG�KLJK�UHDJHQW�FRQVXPSWLRQ�UHVXOWHG�IURP�WHVWV�RQ�WKUHH�VDPSOHV�FRQWDLQLQJ�VLJQLILFDQW�
OHYHOV�RI�VXOILGH�PLQHUDOL]DWLRQ��

)RU�WKH�FRDUVH�FRPSRVLWH�WHVWV������KRXU�ERWWOH�UROO�DQG�����GD\�FROXPQ�OHDFK�WHVW�UHVXOWV�DUH�VKRZQ�LQ�
7DEOH��������7KH�UHVXOWV�LQGLFDWH�WKDW�WKHUH�LV�D�VWURQJ�UHODWLRQ�RI�JROG�H[WUDFWLRQ�WR�RUH�W\SH���&ROXPQ�
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WR�PHHW�VWDQGDUGV�IRU�DFFXUDF\�DQG�UHSURGXFLELOLW\��
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�
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�



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH���±���

)LJXUH������� &RPSDULVRQ��%RWWOH�5ROO��EOXH��DQG�&ROXPQ�/HDFK��UHG���&RDUVH������PP��
%HUPHMDO�6DPSOHV�

�
6RXUFH���.&$��-DQXDU\�������.&$�������B/)��B����/RV�)LORV�3URMHFW��5HFRYHU\�9DOLGDWLRQ��

�

/HDFK�FXUYHV�IRU�FROXPQ�OHDFKLQJ�ZHUH�UHFRUGHG�IRU�DOO�RUH�W\SHV�DV�VKRZQ�LQ�)LJXUH������DQG�
)LJXUH��������7KH�H[WUDFWLRQ�RI�JROG�LV�IDVW�IRU�/RV�)LORV�RUHV�DW����±����FRPSOHWH�LQ���GD\V��DQG�UDSLG�
IRU�%HUPHMDO�RUHV�DW����±����IRU�WKH�VDPH�WLPH��
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�
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)LJXUH������� /HDFK�&XUYH�IRU�&ROXPQ�/HDFK�7HVWLQJ�IRU�%HUPHMDO�2UH�

�
�

$Q�DGGLWLRQDO�LPSRUWDQW�OHDFK�H[WUDFWLRQ�FKDUDFWHULVWLF�REVHUYHG�LQ�WKH�PHWDOOXUJLFDO�WHVWZRUN��DQG�YHULILHG�
E\�WKH�4XDOLILHG�3HUVRQ��LV�WKDW�ILQDO�JROG�H[WUDFWLRQ�LV�UHODWLYHO\�LQGHSHQGHQW�RI�RUH�JUDGH���7KLV�VXSSRUWV�
WKH�DSSOLFDWLRQ�RI�D�VLQJOH�H[WUDFWLRQ�YDOXH�IRU�HDFK�RUH�W\SH�LQ�WKH�PRGHOLQJ�RI�WKH�OHDFK�SDG�RSHUDWLRQ�
DQG�SUHGLFWLQJ�JROG�UHFRYHU\��

3HQLQVXODU�

,Q�������VL[�FRPSRVLWH�R[LGH�VDPSOHV�IURP�WKH�3HQLQVXODU�]RQH�ZHUH�VXEMHFW�WR�VWDQGDUG�PHWDOOXUJLFDO�
WHVWV�DW�.&$¶V�ODERUDWRU\���*ROG�H[WUDFWLRQV�UDQJHG�IURP�����WR�����IRU�WKHVH�KLJK�JUDGH�VDPSOHV�
�DYHUDJH�����J�W�$X����1R�VXOILGHV�RU�VLJQLILFDQW�OHYHOV�RI�GHOHWHULRXV�PHWDOV�ZHUH�IRXQG�LQ�WKH�VDPSOHV���
2QH�VDPSOH�ZDV�GHWHUPLQHG�WR�EH�³SUHJ�UREELQJ�´�

������� %HUPHMDO�8QGHUJURXQG�0HWDOOXUJLFDO�7HVWZRUN�

0HWDOOXUJLFDO�WHVWZRUN�ZDV�LQLWLDWHG�LQ�ODWH������RQ�VDPSOHV�IURP�WKH�%HUPHMDO�8QGHUJURXQG�PLQHUDO�
UHVRXUFH��LQFOXGLQJ�DJLWDWHG�OHDFK�DQG�FROXPQ�OHDFK�WHVWV���7KH�PDWHULDO�XVHG�LQ�WKH�FXUUHQW�FROXPQ�OHDFK�
WHVWV�LV�UHODWLYHO\�ILQH��DW�DERXW�����PLQXV���PP��

6RPH�JHQHUDO�REVHUYDWLRQV�IRU�WKH�GHHSHU�SRUWLRQ�RI�WKH�%HUPHMDO�GHSRVLW�LQFOXGH�WKH�IROORZLQJ��

� 6DPH�KRVW�URFN�JHRORJ\�DQG�RUH�PLQHUDORJ\�FRPSDUHG�WR�XSSHU�]RQHV��
� +LJKHU�JUDGH�R[LGL]HG�PLQHUDOL]DWLRQ�VLPLODU�WR�/RV�)LORV�8QGHUJURXQG��
�
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7KH�LQWHULP�UHVXOWV�RI�PHWDOOXUJLFDO�WHVWZRUN�IRU�WKH�GHHSHU�SRUWLRQ�RI�WKH�%HUPHMDO�GHSRVLW�LQGLFDWH�WKH�
IROORZLQJ�DV�VXPPDUL]HG�LQ�7DEOH�������

7DEOH������� 3UHOLPLQDU\�/HDFK�7HVWV�RQ�%HUPHMDO�8QGHUJURXQG�6DPSOHV�

6DPSOH�
'HVFULSWLRQ�

+HDG�$QDO\VHV�

��$X�([WUDFWLRQ�

&ROXPQ�/HDFK�7HVW�5HVXOWV�
�����±����PP� &\DQLGH�

6KDNH�
7HVW�

$JLWDWHG�
/HDFK�������

����P�

$X��J�W��
2UJDQLF�

&�
��GD\V�

���
GD\V�

���
GD\V�

���
GD\V�

��
GD\V�

&XHUSR�&HQWUDO� ����� ����� ��� ��� ��� ��� ��� ���

&XHUSR�2HVWH� ����� ����� ��� ��� ��� ��� ��� ���

&XHUSR�(VWH� ������ ����� ��� ��� ��� ��� ��� ���

�

7KH�VXOILGH�FRQWHQW�RI�HDFK�RI�WKH�WKUHH�VDPSOHV�ZDV�OHVV�WKDQ���������7KH�GHWHUPLQDWLRQ�RI�VPDOO�
DPRXQWV�RI�RUJDQLF�FDUERQ�LQ�WZR�RI�WKH�WKUHH�VDPSOHV�PD\�LQGLFDWH�D�OLPLWHG�SRWHQWLDO�IRU�³SUHJ�UREELQJ�´��
7KH�DUVHQLF�FRQWHQW�ZDV�PHDVXUHG�WR�EH�VOLJKWO\�HOHYDWHG�DW�������WR�������LQ�WKH�WKUHH�VDPSOHV��

$W�WKLV�WLPH��LW�LV�DVVXPHG�WKDW�DOO�XQGHUJURXQG�RUH�ZLOO�EH�SURFHVVHG�WKURXJK�WKH�H[LVWLQJ�FUXVKLQJ�SODQW�
DQG�KHDS�OHDFKLQJ�ZLOO�EH�WKH�DSSOLHG�JROG�H[WUDFWLRQ�WHFKQRORJ\���6XEMHFW�WR�PRUH�GHILQLWLYH�WHVWZRUN�
LQIRUPDWLRQ��OHDFK�SDG�JROG�H[WUDFWLRQV��DQG�XOWLPDWHO\�UHFRYHULHV��E\�$'5�PHWKRGV���DUH�H[SHFWHG�WR�
DSSURDFK�������+RZHYHU��WKH�KLJK�JROG�JUDGHV�ZDUUDQW�H[DPLQDWLRQ�RI�RWKHU�UHFRYHU\�PHWKRGV��VXFK�DV�
JULQGLQJ�DQG�DJLWDWHG�OHDFKLQJ��ZKLFK�FDQ�EH�H[SHFWHG�WR�\LHOG�KLJKHU�UHFRYHULHV���$V�VKRZQ�LQ�
7DEOH�������JROG�H[WUDFWLRQ�XVLQJ�FRQYHQWLRQDO�JULQG�OHDFK�FDUERQ�UHFRYHU\�LV�LQGLFDWHG�WR�EH�����RU�
KLJKHU��

$GGLWLRQDO�VDPSOLQJ�IURP�WKH�%HUPHMDO�8QGHUJURXQG�RUH�ERG\�DQG�ODE�WHVWLQJ�LV�FXUUHQWO\�XQGHUZD\�WR�
FRQILUP�WKH�UHFRYHU\�DVVXPSWLRQV���7KH�PRGHO�IRU�WKH�JHRPHWDOOXUJLFDO�FKDUDFWHUL]DWLRQ�IRU�%HUPHMDO�
8QGHUJURXQG�ZLOO�EH�GHYHORSHG�ZKHQ�WKH�FKDUDFWHUL]DWLRQ�DQG�PHWDOOXUJLFDO�WHVWLQJ�LV�FRPSOHWHG��

3HWURJUDSKLF�DQG�PLQHUDORJLFDO�VWXGLHV�DUH�EHLQJ�FDUULHG�RXW�WKDW�FRUUHVSRQG�WR�WKH�FKDUDFWHUL]DWLRQ�RI�
WKHVH�PLQHUDOV���3ULRU�H[SHULHQFH�ZLWK�R[LGH�RUH�IURP�WKH�XQGHUJURXQG�PLQHV�VXJJHVWV�WKDW�DFLG�
JHQHUDWLRQ�SRWHQWLDO�LV�ORZ��

����� (VWLPDWHG�5HFRYHULHV�

7KH�H[WHQVLYH�ERWWOH�UROO�DQG�FROXPQ�WHVWV�FRQGXFWHG�DW�.&$�ZHUH�UHYLHZHG�DQG�VXPPDUL]HG�E\�/RV�
)LORV���)URP�WKHVH�WHVW�UHVXOWV��PHWDOOXUJLFDO�PRGHO�LQSXWV�ZHUH�HVWDEOLVKHG�IRU�HDFK�RUH�]RQH���7KH�
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DOORFDWHG�JROG�H[WUDFWLRQV�DUH�SUHVHQWHG�LQ�7DEOH��������7KHVH�UHSRUWHG�YDOXHV�KDYH�EHHQ�GLVFRXQWHG�E\�
����DEVROXWH��WR�UHIOHFW�ILHOG�SHUIRUPDQFH���7KLV�OHYHO�RI�GLVFRXQW�PD\�EH�FRQVLGHUHG�FRQVHUYDWLYH��

7DEOH������� *ROG�([WUDFWLRQ�9DOXHV�$VVLJQHG�WR�2UH�7\SHV�

� &UXVKHG�2UH�
$YHUDJH�&UXVKHG�

2UH�
5XQ�RI�0LQH�2UH�
�([WUDSRODWHG��

2UH�7\SH�
1R��6DPSOHV�

7HVWHG�
��$X�([WUDFWLRQ�
5DQJH�������6'��

��$X�([WUDFWLRQ� ��$X�([WUDFWLRQ�

)LORV�,D� ��� ��±��� ��� ���

)LORV�,E� ��� ��±��� ��� ���

)LORV�,,� �� ��±��� ��� ���

)LORV�,,,� ��� ��±��� ��� ���

)LORV�,9� �� ��±��� ��� ���

%HUPHMDO�2[� ��� ��±��� ��� ���

%HUPHMDO�,QW� ��� ��±��� ��� ���

%HUPHMDO�&DUE� ��� ��±��� ��� ���

8QGHUJURXQG� �� ��±��� ��� 1�$�

�

([WUDFWLRQV�WR�EH�H[SHFWHG�IURP�UXQ�RI�PLQH��520��RUHV�SODFHG�RQ�OHDFK�SDGV�KDYH�EHHQ�GHWHUPLQHG�E\�
H[WUDSRODWLQJ�H[WUDFWLRQV�PHDVXUHG�LQ�ODERUDWRU\�WHVWV�SHUIRUPHG�ZLWK�YDULDWLRQV�LQ�RUH�SDUWLFOH�VL]H��

6LOYHU�H[WUDFWLRQ�ZDV�DOVR�PHDVXUHG�LQ�HDFK�FROXPQ�DQG�ERWWOH�UROO�WHVW���([WUDFWLRQ�UHVXOWV�UDQJHG�IURP�
���WR�RYHU�����LQ�WKH�WHVWV���/RV�)LORV��FRQVHUYDWLYHO\��FRQVLGHUV�VLOYHU�H[WUDFWLRQ�WR�EH����IRU�DOO�W\SHV�RI�
RUHV��

$�FORVH��5�� ���������OLQHDU�UHODWLRQVKLS�ZDV�PHDVXUHG�EHWZHHQ�ERWWOH�UROO�WHVW�UHVXOWV�DQG�FROXPQ�WHVW�
UHVXOWV���7KLV�DOORZV�ERWWOH�UROO�WHVWLQJ�WR�EH�D�UHDVRQDEO\�DFFXUDWH��VKRUW�GXUDWLRQ�WHVW�SUR[\�IRU�FROXPQ�
WHVWV��

2YHUDOO�JROG�UHFRYHU\�LV�D�FRPELQDWLRQ�RI�OHDFK�SDG�H[WUDFWLRQ�DQG�UHFRYHU\�LQ�D�VROXWLRQ�SURFHVVLQJ�
IDFLOLW\��VXFK�DV�DQ�$'5�3ODQW���$'5�UHFRYHU\�LV�W\SLFDOO\�YHU\�KLJK��!������DQG�EDUUHQ�VROXWLRQ�
FRQWDLQLQJ�D�YHU\�VPDOO�FRQFHQWUDWLRQ�RI�JROG�LV�UHFKDUJHG�ZLWK�UHDJHQWV�DQG�UHF\FOHG�WR�WKH�OHDFK�SDGV���
7KHUHIRUH��JROG�H[WUDFWLRQ�LV�HIIHFWLYHO\�HTXDO�WR�RYHUDOO�JROG�UHFRYHU\��

3UHOLPLQDU\�WHVWV�GDWD�LQGLFDWH�WKDW�UHFRYHULHV�IRU�%HUPHMDO�8QGHUJURXQG�PLQHUDOL]DWLRQ�FDQ�EH�DVVXPHG�
WR�EH������

����� 7HVW�6DPSOH�9DULDELOLW\�

7KH�VDPSOHV�VHOHFWHG�IRU�WHVWLQJ�ZHUH�UHSUHVHQWDWLYH�RI�WKH�YDULRXV�RUH�W\SHV�ZLWKLQ�WKH�GLIIHUHQW�
PLQHUDOL]HG�]RQHV���6XIILFLHQW�ZHLJKWV�RI�VDPSOHV�ZHUH�WDNHQ�DQG�VHFXUHO\�WUDQVSRUWHG�WR�WKH�
ODERUDWRULHV��

����� 'HOHWHULRXV�(OHPHQWV�

'HWDLOHG�DVVD\LQJ�RI�D�ODUJH�QXPEHU�RI�PHWDOOXUJLFDO�WHVW�VDPSOHV�LQGLFDWHV�WKDW�WKH�PLQHUDO�UHVRXUFHV�DW�
/RV�)LORV�FRQWDLQ�QR�VLJQLILFDQW�FRQFHQWUDWLRQV�RI�GHOHWHULRXV�HOHPHQWV���6PDOO�DPRXQWV�RI�FRSSHU�DUH�
SUHVHQW�EXW�EHORZ�OHYHOV�WKDW�ZRXOG�FKDOOHQJH�WKH�VHOHFWHG�PHWDOOXUJLFDO�SURFHVV���0HUFXU\�FRQFHQWUDWLRQV�
LQ�WKH�RUHV�DUH�YHU\�ORZ���,Q�JHQHUDO��WKH�RUHV�GR�QRW�FRQWDLQ�³SUHJ�UREELQJ´�VXEVWDQFHV�VXFK�DV�RUJDQLF�
FDUERQ���6RPH�VXOILGH�PLQHUDOL]DWLRQ�KDV�EHHQ�LGHQWLILHG�LQ�VRPH�RI�WKH�%HUPHMDO�8QGHUJURXQG�VDPSOHV��
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����� &RPPHQWV�RQ�0LQHUDO�3URFHVVLQJ�DQG�0HWDOOXUJLFDO�7HVWLQJ�

,Q�WKH�RSLQLRQ�RI�WKH�4XDOLILHG�3HUVRQ��WKH�PHWDOOXUJLFDO�WHVWZRUN�GDWD�SURYLGHV�UHOLDEOH�JROG�H[WUDFWLRQ�
GDWD�WKDW�VXSSRUWV�WKH�GHFODUDWLRQ�RI�0LQHUDO�5HVRXUFHV�DQG�0LQHUDO�5HVHUYHV��

� 0HWDOOXUJLFDO�WHVWV�ZHUH�SHUIRUPHG�RQ�VDPSOHV�WKDW�ZHUH�UHSUHVHQWDWLYH�RI�HDFK�RUH�W\SH��
� 7KH�PHWDOOXUJLFDO�WHVWZRUN�KDV�EHHQ�FRPSUHKHQVLYH�DQG�DSSURSULDWH�IRU�VHOHFWLQJ�WKH�RSWLPDO�SURFHVV�

WHFKQRORJ\��
� 5HFRYHU\�IDFWRUV�HVWLPDWHG�IRU�WKH�KHDS�OHDFK�DUH�EDVHG�RQ�DSSURSULDWH�PHWDOOXUJLFDO�WHVWZRUN��DQG�

WKHVH�KDYH�EHHQ�FRQILUPHG�E\�UHFHQW�SURGXFWLRQ�GDWD���'HSHQGLQJ�RQ�RUH�W\SH��DYHUDJH�/20�JROG�IRU�
FUXVKHG�RUH�LV�����DQG�����IRU�520�RUH��

� +HDS�OHDFKLQJ�SURFHVV�FRQGLWLRQV��LQFOXGLQJ�UHDJHQW�DGGLWLRQV��ZHUH�DSSURSULDWHO\�GHWHUPLQHG�WR�
RSWLPL]H�ILHOG�RSHUDWLRQ�SDUDPHWHUV��

�

�
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����� 0,1(5$/�5(6285&(�(67,0$7(6�

0LQHUDO�5HVRXUFH�HVWLPDWHV�IRU�/RV�)LORV�2SHQ�3LW�DQG�%HUPHMDO�2SHQ�3LW�GHSRVLWV�DV�ZHOO�DV�/RV�)LORV�
8QGHUJURXQG�DQG�%HUPHMDO�8QGHUJURXQG�GHSRVLWV�ZHUH�SUHSDUHG�E\�/RV�)LORV�PLQH�VLWH��GHSOHWHG�WR�
\HDU�HQG������WR�DFFRXQW�IRU�PLQLQJ��DQG�ZHUH�FRQILUPHG�DQG�UHSOLFDWHG�E\�6WDQWHF��$OODQ�6FKDSSHUW��
&3*��6WDQWHF�±�0LQLQJ���

)LJXUH������GHWDLOV�WKH�ORFDWLRQ�RI�/RV�)LORV�DQG�%HPHMDO�PLQHUDO�UHVRXUFHV��

)LJXUH������� 3ODQ�9LHZ�RI�/RV�)LORV�DQG�%HUPHMDO�0LQHUDO�5HVRXUFHV�

�
1RWH��)LJXUH�SUHSDUHG�E\�6WDQWHF�������

�
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7KH�0LQHUDO�5HVRXUFH�HVWLPDWHV�KDYH�DQ�(IIHFWLYH�'DWH�RI����'HFHPEHU�������

����� .H\�$VVXPSWLRQV���%DVLV�RI�(VWLPDWH�

6WDQWHF�ZDV�DOVR�SURYLGHG�ZLWK�XSGDWHG�JHRORJLF�LQWHUSUHWDWLRQV�IRU�IRXU�EDVLF�OLWKRORJLFDO�W\SHV���
FDUERQDWH��LQWUXVLYH��R[LGH��DQG�VXOILGH��

/RV�)LORV�2SHQ�3LW�

/RV�)LORV�2SHQ�3LW�EORFN�PRGHO�XVHG�IRU�PLQHUDO�UHVRXUFH�HVWLPDWLRQ�SXUSRVHV�LV�EDVHG�RQ���P�î���P�î�
��P�KLJK�EORFNV���7KH�<�D[LV�KDV�EHHQ�URWDWHG�����FRXQWHUFORFNZLVH��WR�DOLJQ�WKH�PRGHO�ZLWK�WKH�RULJLQDO�
/RV�)LORV�JHRORJLFDO�JULG��

'DWD�XVHG�WR�VXSSRUW�WKH�0LQHUDO�5HVRXUFH�HVWLPDWH�FRQVLVWHG�RI�������GULOO�DQG�FKDQQHO�VDPSOHV��IRU�D�
WRWDO�RI��������FRPSRVLWH�VDPSOHV�RYHU���������P��

%HUPHMDO�2SHQ�3LW�

7KH�%HUPHMDO�2SHQ�3LW�EORFN�PRGHO�XVHG�IRU�PLQHUDO�UHVRXUFH�HVWLPDWLRQ�SXUSRVHV�LV�EDVHG�RQ���P�î���P�
î���P�KLJK�EORFNV���7KH�<�D[LV�KDV�EHHQ�URWDWHG�����FRXQWHU�FORFNZLVH��WR�DOLJQ�WKH�PRGHO�ZLWK�WKH�
RULJLQDO�%HUPHMDO�JHRORJLFDO�JULG��

'DWD�XVHG�WR�VXSSRUW�WKH�HVWLPDWH�FRQVLVWHG�RI�����GULOO�DQG�FKDQQHO�VDPSOHV��IRU�D�WRWDO�RI�
�������FRPSRVLWH�VDPSOHV�RYHU��������P��

/RV�)LORV�8QGHUJURXQG�

/RV�)LORV�8QGHUJURXQG�LV�GLYLGHG�LQWR�IRXU�PLQLQJ�DUHDV�XVHG�IRU�PLQHUDO�UHVRXUFH�HVWLPDWLRQ�SXUSRVHV��

� 1XND\�
� 3HQLQVXODU�
� 6XU�
� =RQH����
�

(DFK�PLQLQJ�DUHD�KDV�D�VHSDUDWH�EORFN�PRGHO�EDVHG�RQ�SDUHQW�EORFNV�RI���P�î���P�î���P�KLJK�EORFNV�
ZLWK�VXE�EORFNV�RI���P�î���P�î���P�KLJK���7KH�IRXU�EORFN�PRGHOV�VSDWLDOO\�RYHUODS��EXW�6WDQWHF�YDOLGDWHG�
WKDW�HDFK�PRGHO�GLG�QRW�FRQWDLQ�EORFN�YDOXHV�IURP�RWKHU�PRGHOV���7KH�GDWDEDVH�IRU�HVWLPDWLRQ�RI�0LQHUDO�
5HVRXUFHV�DPHQDEOH�WR�XQGHUJURXQG�RSHUDWLRQV�ZDV�FORVHG�IRU�DGGLWLRQ�RI�QHZ�GDWD�DV�RI�
���'HFHPEHU��������7KH�GDWDEDVH�FRQWDLQV�FRUH�DQG�5&�GULOO�KROHV��DQG�FKDQQHO�VDPSOLQJ�GDWD���8SRQ�
GDWDEDVH�UHYLHZ��VRPH�5&�KROHV�ZHUH�UHPRYHG�IURP�HVWLPDWLRQ�VXSSRUW�DV�PRUH�UHOLDEOH�FRUH�GDWD�ZHUH�
DYDLODEOH��

'DWD�XVHG�WR�VXSSRUW�/RV�)LORV�8QGHUJURXQG�HVWLPDWH�FRQVLVWHG�RI�WKH�IROORZLQJ��

� ������GULOO�KROHV�FRPSULVLQJ���������P�GULOOLQJ��ZLWK��������VDPSOHG�LQWHUYDOV��
� &KDQQHO�VDPSOHV�FRPSULVLQJ��������P��ZLWK��������VDPSOHG�LQWHUYDOV��
�

/RV�)LORV�VLWH�SURYLGHG�RXWOLQHV�RI�WKH�H[LVWLQJ�XQGHUJURXQG�ZRUNLQJV�WR�6WDQWHF�DV�PRGHOOHG�VROLGV�
HIIHFWLYH�DV�RI����'HFHPEHU�������

%HUPHMDO�8QGHUJURXQG�

7KH�%HUPHMDO�8QGHUJURXQG�EORFN�PRGHO�XVHG�IRU�PLQHUDO�UHVRXUFH�HVWLPDWLRQ�SXUSRVHV�LV�EDVHG�RQ���P�î�
��P�î���P�KLJK�EORFNV��
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�
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'DWD�XVHG�WR�VXSSRUW�WKH�HVWLPDWH�FRQVLVWHG�RI�����GULOO�KROHV�FRPSULVLQJ���������P�GULOOLQJ��ZLWK�
�������VDPSOHG�LQWHUYDOV��

������� *HRPHWDOOXUJLFDO�'RPDLQV�

'RPDLQ�FRGHV�IRU�PLQHUDOL]DWLRQ�ZLWK�LGHQWLILDEOH�PHWDOOXUJLFDO�FKDUDFWHULVWLFV�ZHUH�HVWDEOLVK�DV�³-RQHV�
FRGHV´��)LJXUH�������LQ�WKH�EORFN�PRGHOV��

7DEOH������� /RV�)LORV�*HRPHWDOOXUJLFDO�'RPDLQ�7\SHV��-RQHV�&RGHV��

*HRPHWDOOXUJLFDO�
'RPDLQ�7\SH�

'HVFULSWLRQ�

,D�
,QWUXVLYH��HQGRVNDUQHG�LQWUXVLYH�DQG�H[RVNDUQ��VWURQJO\�DOWHUHG�
�FOD\�ULFK��DQG�VWURQJO\�VKHDUHG�

,E� ,QWUXVLYH��PRGHUDWHO\�DOWHUHG�DQG�PRGHUDWHO\�VKHDUHG�

,,� 0LQHUDOL]HG�PDUEOH��UHODWLYHO\�KDUG�DQG�ZHDNO\�EURNHQ�

,,,� ³)UHVK´�HQGRVNDUQ��KDUG�DQG�ZHDNO\�VKHDUHG�RU�EURNHQ�

,9� ([RVNDUQ�YDULHWLHV�DQG�MDVSHURLG�

9,� 6XOILGH�PL[HG�

�

7KH�-RQHV�FRGH�LV�DVVLJQHG�WR�WKH�EORFN�PRGHO�EDVHG�RQ�WKH�GULOO�KROH�FRPSRVLWH�GDWD��

� &DUERQDWH�URFNV�DUH�ORJJHG�DV�HLWKHU�W\SH�,,��OLPHVWRQH�RU�PDUEOH��RU�W\SH�,9��H[RVNDUQ����,Q�WKH�EORFN�
PRGHO�WKH�FDUERQDWH�EORFNV�DUH�DVVLJQHG�HLWKHU�W\SH�,,�RU�W\SH�,9�EDVHG�RQ�D�QHDUHVW�QHLJKERU�
HVWLPDWLRQ���2QO\�FRPSRVLWHV�GHVLJQDWHG�DV�FDUERQDWH�DUH�XVHG�IRU�WKLV�HVWLPDWLRQ���&DUERQDWH�
FRPSRVLWHV�ORJJHG�ZLWK�W\SH�FRGH�,D��,E��RU�,,,�DUH�FRQVLGHUHG�WR�KDYH�EHHQ�PLVFODVVLILHG�DQG�QRW�
XVHG�IRU�URFN�W\SH�DVVLJQPHQW��

� *UDQRGLRULWH�DQG�GLRULWH�URFN�W\SHV�DUH�ORJJHG�DV�W\SH�,D��,E��LQWUXVLYH���RU�,,,��HQGRVNDUQ����,Q�WKH�
EORFN�PRGHO�WKH�JUDQRGLRULWH�EORFNV�DUH�DVVLJQHG�DV�W\SH�,D��,E��RU�,,,�EDVHG�RQ�D�QHDUHVW�QHLJKERU�
HVWLPDWLRQ���*UDQRGLRULWH�DQG�GLRULWH�URFN�W\SHV�ORJJHG�ZLWK�W\SHV�,,�DQG�,9�ZHUH�FRQVLGHUHG�WR�KDYH�
EHHQ�PLVFODVVLILHG�DQG�ZHUH�QRW�XVHG�IRU�WKH�DVVLJQPHQW��

�

������� /LWKRORJ\�'RPDLQV�

7KUHH�GLPHQVLRQDO�VROLG�ZLUH�IUDPHV�ZHUH�FUHDWHG�IRU�OLWKRORJ\�GRPDLQV�DQG�R[LGDWLRQ�VWDWHV�E\�GHSRVLW�
XVLQJ�/HDSIURJ�VRIWZDUH��/HDSIURJ����7KH�VROLG�ZLUHIUDPH�VKDSHV�DUH�XVHG�DV�ERXQGDU\�FRQWUROV�WR�
SRSXODWH�WKH�RSHQ�SLW�DQG�XQGHUJURXQG�PRGHOV���(DFK�PLQLQJ�DUHD�KDV�D�YDULHW\�RI�OLWKRORJLF�GRPDLQV��

/RV�)LORV�2SHQ�3LW�

/RV�)LORV�DUHD�JHRORJLFDO�FRQWUROV�IRU�WKH�UHVRXUFH�PRGHO�FRQVLVW�RI�WKH�IROORZLQJ�OLWKRORJ\�GRPDLQV��

� &DUERQDWH��&$5%��
� *UDQRGLRULWH��*',2��
� 2[LGHV��2;,'���R[LGH�LV�JHQHUDOO\�D�WKLQ�]RQH�RQ�WKH�ERXQGDU\�RI�LQWUXVLYH�DQG�FDUERQDWH��
� 2[LGH�6LOO��2;,'�6,//��
� 6LOO��6,//��
�
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%HUPHMDO�2SHQ�3LW�

7KH�%HUPHMDO�DUHD�JHRORJLFDO�FRQWUROV�IRU�WKH�UHVRXUFH�PRGHO�FRQVLVW�RI�WKH�IROORZLQJ�OLWKRORJLFDO�GRPDLQV��

� &$5%�
� *UDQLWLRG��*5$1��
� 2;,'�
� 6,//�
� 6XOILGHV��68/)��
�

/RV�)LORV�8QGHUJURXQG�

7KH�IROORZLQJ�IRXU�PRGHO�]RQHV�ZHUH�RXWOLQHG��

� 1XND\�
� 3HQLQVXODU�
� 6XU�
� =RQH����
�

/RV�)LORV�8QGHUJURXQG�JHRORJLFDO�FRQWUROV�IRU�WKH�UHVRXUFH�PRGHOV�FRQVLVW�RI�WKH�IROORZLQJ��

� &DUERQDWH��&$5%��
� ,QWUXVLYH��,17��
� 2[LGH��2;,'��
� 6XOILGHV��68/)��
�

7KH�OD\RXW�RI�/RV�)LORV�8QGHUJURXQG�ILQDO�R[LGH�JHRORJLFDO�PRGHOV�E\�]RQH�DUH�VKRZQ�LQ�)LJXUH��������
/LWKRORJ\�GULOO�KROH�ORJ�GDWD�ZDV�XVHG�LQ�WKH�FUHDWLRQ�RI�WKH�PRGHOV�LQ�/HDSIURJ���/HDSIURJ�ZDV�XVHG�WR�
YLVXDOO\�YDOLGDWH�WKH�UHVXOWLQJ�VKDSHV�WR�HQVXUH�WKDW�WKH�JHRORJLFDO�PRGHOV�FRUUHODWH�WR�WKH�ORJJLQJ��

)LJXUH������� /RV�)LORV�8QGHUJURXQG�2[LGH�*HRORJLFDO�0RGHOV�E\�=RQH�

�
1RWH��)LJXUH�SUHSDUHG�E\�*ROGFRUS�������

�
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�
���0DUFK������ 3DJH���±��

%HUPHMDO�8QGHUJURXQG�

%HUPHMDO�8QGHUJURXQG�DUHD�JHRORJLFDO�FRQWUROV�IRU�WKH�UHVRXUFH�PRGHO�FRQVLVW�RI�WKH�IROORZLQJ��

� &$5%�
� *5$1�
� *UDQLWLRG�6LOO��*5$1�6,//��
� 2;,'�
�

7KH�OD\RXW�RI�WKH�%HUPHMDO�8QGHUJURXQG�ILQDO�JHRORJLFDO�PRGHOV�E\�]RQH�DUH�VKRZQ�LQ�)LJXUH��������
/LWKRORJ\�GULOO�KROH�ORJ�GDWD�ZDV�XVHG�LQ�WKH�FUHDWLRQ�RI�WKH�PRGHOV�LQ�/HDSIURJ���/HDSIURJ�ZDV�XVHG�WR�
YLVXDOO\�YDOLGDWH�WKH�UHVXOWLQJ�VKDSHV�WR�HQVXUH�WKDW�WKH�JHRORJLFDO�PRGHOV�FRUUHODWH�WR�WKH�ORJJLQJ��

)LJXUH������LOOXVWUDWHV�DQ�REOLTXH�VHFWLRQ�YLHZ�RI�WKH�UHVXOWLQJ�%HUPHMDO�8QGHUJURXQG�OLWKRORJ\�PRGHO��

)LJXUH������� %HUPHMDO�8QGHUJURXQG�/LWKRORJ\�0RGHO�

�
�

����� &RPSRVLWHV�

7KH�URFN�W\SH�YDULDEOH�XVHG�WR�FRQWURO�FRPSRVLWLQJ�LV�D�³VPRRWKHG´�RU�EDFN�DVVLJQHG�D�URFN�W\SH��L�H���
VDPSOH�LQWHUYDOV�ZHUH�DVVLJQHG�WKH�URFN�W\SH�IURP�WKH�JHRORJLF�ZLUHIUDPHV����*ROG��VLOYHU��DQG�FRSSHU�
DVVD\V�ZHUH�FRPSRVLWHG�WRJHWKHU��DORQJ�ZLWK�WKH�URFN�W\SH��WKH�PHWDOOXUJLFDO�FRGH��-RQHV�FRGH���DQG�
PLQHUDOL]DWLRQ�W\SH��
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2SHQ�3LW�±�/RV�)LORV�DQG�%HUPHMDO�2SHQ�3LWV�

)RU�/RV�)LORV�DQG�%HUPHMDO�2SHQ�3LW�PLQHV��VDPSOHV�ZHUH�FRPSRVLWHG�LQ���P�GULOO�FRUH�OHQJWKV���
&RPSRVLWLQJ�UHVSHFWHG�WKH�URFN�W\SH��R[LGH��LQWUXVLYH��FDUERQDWH��RU�VXOILGH���DQG�GLG�QRW�FURVV�URFN�W\SH�
ERXQGDULHV���$�UXQ�RI�DVVD\V�RI�WKH�VDPH�URFN�W\SH�ZHUH�FRPSRVLWHG�LQWR�HTXDO�OHQJWK�LQWHUYDOV�DV�FORVH�
DV�SRVVLEOH�WR���P���$�UHYLHZ�RI�WKH�JUDGH�YHUVXV�FRPSRVLWH�OHQJWK�VKRZHG�QR�ELDV�DV�D�UHVXOW�RI�WKH�
YDULDEOH�FRPSRVLWH�OHQJWKV��

8QGHUJURXQG�±�/RV�)LORV�DQG�%HUPHMDO�8QGHUJURXQG�

)RU�/RV�)LORV�DQG�%HUPHMDO�8QGHUJURXQG�PLQHV��VDPSOHV�ZHUH�FRPSRVLWHG�LQ�HTXDO��YDU\LQJ�OHQJWKV�
EDVHG�RQ�D��������P�FRPSRVLWHV�FRQILQHG�E\�WKH�URFN�W\SH�GRPDLQ�H[WHQWV���'XH�WR�WKLV�PHWKRG��WKHUH�
ZHUH�QR�UHVLGXDO�FRPSRVLWHV���7KH�YDU\LQJ�FRPSRVLWHV�UHVSHFWHG�WKH�URFN�W\SH��R[LGH��LQWUXVLYH��
FDUERQDWH��RU�VXOILGH���DQG�GLG�QRW�FURVV�URFN�W\SH�ERXQGDULHV���$�UHYLHZ�RI�WKH�JUDGH�YHUVXV�FRPSRVLWH�
OHQJWK�VKRZHG�QR�ELDV�DV�D�UHVXOW�RI�WKH�YDULDEOH�FRPSRVLWH�OHQJWKV��

����� 'HQVLW\�$VVLJQPHQW�

'HQVLW\�YDOXHV�LQ�WKH�EORFN�PRGHOV�ZHUH�DVVLJQHG�E\�OLWKRORJ\�GRPDLQ�IRU�WKH�RSHQ�SLWV�DQG�E\�PLQLQJ�
DUHDV�IRU�WKH�XQGHUJURXQG�PRGHOV��

/RV�)LORV�2SHQ�3LW�

$YHUDJH�EXON�GHQVLW\�YDOXHV�LQ�/RV�)LORV�2SHQ�3LW�PRGHO�ZHUH�EDVHG�RQ�OLWKRORJ\�GRPDLQV���7KH�OLWKRORJ\�
GRPDLQ�GHQVLWLHV�DUH�VXPPDUL]HG�LQ�7DEOH�������

7DEOH������� 'HQVLW\�$VVLJQPHQWV��/RV�)LORV�2SHQ�3LW�

/LWKRORJ\�'RPDLQ� 'HQVLW\��W�Pñ��

2[LGH� �����

2[LGH��VLOO�� �����

6LOO� �����

*UDQRGLRULWH� �����

&DUERQDWH� �����

�

%HUPHMDO�2SHQ�3LW�

$YHUDJH�EXON�GHQVLW\�YDOXHV�LQ�WKH�%HUPHMDO�2SHQ�3LW�PRGHO�ZHUH�EDVHG�RQ�OLWKRORJ\�GRPDLQV���7KH�
PRGHOOHG�DUHD�ZDV�DOVR�GLYLGHG�LQWR�WZR�]RQHV���QRUWK�DQG�VRXWK���7KH�GHQVLW\�DVVLJQPHQWV�ZHUH�YDULDEOH�
E\�]RQH���7KH�OLWKRORJ\�GRPDLQ�GHQVLWLHV�DUH�VXPPDUL]HG�LQ�7DEOH�������

7DEOH������� 'HQVLW\�$VVLJQPHQWV��%HUPHMDO�2SHQ�3LW�

/LWKRORJ\�'RPDLQ�
'HQVLW\��W�Pñ��

1RUWK� 6RXWK�

&DUERQDWH� ����� �����

*UDQRGLRULWH� ����� �����

2[LGH� ����� �����

6LOO� ����� 1�$�

6XOILGH� ����� �����

�
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/RV�)LORV�8QGHUJURXQG�

$YHUDJH�EXON�GHQVLW\�YDOXHV�XVHG�LQ�/RV�)LORV�8QGHUJURXQG�PRGHO�ZHUH�VHSDUDWHG�E\�XQGHUJURXQG�
PLQLQJ�DUHDV���7KH�GHQVLW\�RI�HDFK�PLQLQJ�DUHD�LV�VXPPDUL]HG�LQ�7DEOH�������

7DEOH������� 'HQVLW\�$VVLJQPHQWV��/RV�)LORV�8QGHUJURXQG�

=RQH� 'HQVLW\��W�Pñ��

1XND\� �����

3HQLQVXODU� �����

6XU� �����

=RQH���� �����

�

%HUPHMDO�8QGHUJURXQG�

7KH�EXON�GHQVLW\�YDOXH�XVHG�LQ�WKH�%HUPHMDO�8QGHUJURXQG�PRGHOLQJ�LV�FXUUHQWO\�WDNHQ�DV�DQ�DYHUDJH���
7KH�EXON�GHQVLW\�YDOXH�LV�LQ�7DEOH�������

7DEOH������� 'HQVLW\�$VVLJQPHQWV��%HUPHMDO�8QGHUJURXQG�

=RQH� 'HQVLW\��W�Pñ��

%HUPHMDO� �����

�

����� *UDGH�&DSSLQJ�

*UDGH�FDSSLQJ�ZDV�XVHG�WR�UHVWULFW�RXWOLHU�DVVD\�YDOXHV���&DSV�ZHUH�DSSOLHG�WR�WKH�FRPSRVLWHV�E\�/RV�
)LORV�PLQH�SHUVRQQHO�DIWHU�H[DPLQDWLRQ�RI�WKH�GDWD�XVLQJ�ORJ�SUREDELOLW\�SORWV���&DSSLQJ�JUDGHV�ZHUH�
GHWHUPLQHG�XVLQJ�RQO\�GULOO�FRUH�GDWD��DQG�WKHQ�ZHUH�DSSOLHG�WR�DOO�FRPSRVLWHV�XVHG�IRU�JUDGH�HVWLPDWLRQ���
,Q�VRPH�]RQHV��LQ�DGGLWLRQ�WR�WKH�JUDGH�FDSV��UHVWULFWHG�VHDUFK�UDGLL�ZHUH�DSSOLHG�WR�VRPH�RI�WKH�
KLJKHU�JUDGH�FRPSRVLWHV��

/RV�)LORV�2SHQ�3LW��

:LWKLQ�WKH�/RV�)LORV�2SHQ�3LW��WKH�FDSSLQJ�RI�JUDGHV�ZDV�JHQHUDOO\�UHVWULFWHG�WR�WKH�XSSHU�VL[�WR�WHQ�
FRPSRVLWHV�LQ�HDFK�]RQH���URFN�W\SH�GRPDLQV�DQG�JHQHUDOO\�FRUUHVSRQGHG�WR�EUHDNV�LQ�WKH�JUDGH�
GLVWULEXWLRQ���7DEOH������FRQWDLQV�WKH�FDSSLQJ�JUDGH�OLPLWV�XVHG�LQ�/RV�)LORV�PRGHO��

7DEOH������� /RV�)LORV�2SHQ�3LW�&DSSLQJ�*UDGHV�

� /RZ�3DVV� +LJK�3DVV�

'DWD���=RQH�
�QDPH�RI�
GRPDLQ��

2;,'�
2;,'�
�6,//��

6,//� *',2� &$5%� 2;,'�
2;,'�
�6,//��

6,//� *',2� &$5%�

&DSSLQJ�OLPLW�
�$X�J�W��

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

&DSSLQJ�OLPLW�
�$J�J�W��

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

&DSSLQJ�OLPLW�
�&X���

1�$� 1�$� 1�$� 1�$� 1�$� 1�$� 1�$� 1�$� 1�$� 1�$�

&DSSLQJ�OLPLW�
�6���

1�$� 1�$� 1�$� 1�$� 1�$� 1�$� 1�$� 1�$� 1�$� 1�$�

�
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,Q�WKH�$J�LWD�DQG��3�]RQHV�RI�/RV�)LORV�2SHQ�3LW�PRGHO��WKHUH�ZHUH�D�VLJQLILFDQW�QXPEHU�RI�GULOO�KROHV�ZLWK�
XQVDPSOHG�LQWHUYDOV�LQ�WKH�XSSHU�FDUERQDWH���,QGHSHQGHQW�0LQLQJ�&RQVXOWDQWV��,QF��,0&��DGGHG�DQ�
DGGLWLRQDO�FDWHJRULFDO�YDULDEOH�WR�WKH�GULOO�KROH�GDWDEDVH��³LQIRUPHG´��DQG�VHW�LW�WR�D�YDOXH�RI�RQH�LI�WKHUH�
ZDV�D�JROG�DVVD\�DQG�D�]HUR�YDOXH�LI�QRW���7KH�RQHV�DQG�]HURHV�ZHUH�HVWLPDWHG�ZLWK�WKH�VDPH�
SDUDPHWHUV�DV�WKH�JROG�JUDGH�HVWLPDWLRQV�WR�GHYHORS�D�YDOXH�EHWZHHQ�]HUR�DQG�RQH�WKDW�LV�LQWHUSUHWHG�DV�
WKH�SRUWLRQ�RI�WKH�EORFN�WKDW�ZDV�LQIRUPHG�E\�DQ�DVVD\���,I�WKLV�YDOXH�ZDV�OHVV�WKDQ������WKH�EORFN�ZDV�QRW�
HVWLPDWHG�IRU�JROG��VLOYHU��RU�FRSSHU��

(O�%HUPHMDO�2SHQ�3LW�

:LWKLQ�WKH�%HUPHMDO�2SHQ�3LW��WKH�FDSSLQJ�RI�JUDGHV�ZDV�JHQHUDOO\�UHVWULFWHG�WR�WKH�XSSHU���WR�
���FRPSRVLWHV�LQ�HDFK�]RQH���URFN�W\SH�GRPDLQ�DQG�JHQHUDOO\�FRUUHVSRQGHG�WR�EUHDNV�LQ�WKH�JUDGH�
GLVWULEXWLRQ���7DEOH������FRQWDLQV�WKH�FDSSLQJ�JUDGH�OLPLWV�XVHG�LQ�WKH�%HUPHMDO�PRGHO��

7DEOH������� %HUPHMDO�2SHQ�3LW�&DSSLQJ�*UDGHV�

'DWD�=RQH��QDPH�RI�GRPDLQ�� &DUE� *UDQ� 2[� 6LOO� 6XOI�

&DSSLQJ�OLPLW��$X�J�W�� �� �� ��� �� ��

&DSSLQJ�OLPLW��$J�J�W�� ���� ���� ���� ���� ����

&DSSLQJ�OLPLW��&X��� Q�D� Q�D� Q�D� Q�D� Q�D�

&DSSLQJ�OLPLW��6���� ���� ���� ���� ���� ����

�

,Q�WKH�%HUPHMDO�2SHQ�3LW�PRGHO�WKHUH�ZHUH�D�VLJQLILFDQW�QXPEHU�RI�GULOO�KROHV�ZLWK�XQ�VDPSOHG�LQWHUYDOV�LQ�
WKH�XSSHU�FDUERQDWH���,0&�DGGHG�DQ�DGGLWLRQDO�FDWHJRULFDO�YDULDEOH�WR�WKH�GULOO�KROH�GDWDEDVH��³LQIRUPHG´��
DQG�VHW�LW�WR�D�YDOXH�RI�RQH�LI�WKHUH�ZDV�D�JROG�DVVD\�DQG�]HUR�LI�QRW���7KH�RQHV�DQG�]HURHV�ZHUH�
HVWLPDWHG�ZLWK�WKH�VDPH�SDUDPHWHUV�DV�WKH�JROG�JUDGH�HVWLPDWLRQV�WR�GHYHORS�D�YDOXH�EHWZHHQ�]HUR�DQG�
RQH�WKDW�ZDV�LQWHUSUHWHG�DV�WKH�SRUWLRQ�RI�WKH�EORFN�WKDW�ZDV�LQIRUPHG�E\�DQ�DVVD\���,I�WKLV�YDOXH�ZDV�OHVV�
WKDQ������WKH�EORFN�ZDV�QRW�HVWLPDWHG�IRU�JROG��VLOYHU��RU�FRSSHU��

/RV�)LORV�8QGHUJURXQG�

*UDGH�FDSV�ZHUH�DSSOLHG�VHSDUDWHO\�WR�HDFK�RI�WKH�/RV�)LORV�8QGHUJURXQG�PLQLQJ�DUHDV��1XND\��
3HQLQVXODU��6XU��DQG�=RQH�������&DSSLQJ�JUDGHV�ZHUH�GHWHUPLQHG�XVLQJ�RQO\�FRUH�DQG�5&�VDPSOHV�EXW�
ZHUH�DSSOLHG�WR�DOO�FRPSRVLWHV�LQ�WKH�GDWDVHW���7DEOH������GHWDLOV�WKH�FDSSLQJ�JUDGH�OLPLWV�XVHG�LQ�WKH�
PRGHOV��

7DEOH������� /RV�)LORV�8QGHUJURXQG�&DSSLQJ�*UDGHV�

&RPPRGLW\�
7\SH�

1XND\� 6XU� 3HQLQVXODU� =RQH����

3DVV�
��

3DVV�
��

3DVV�
��

3DVV�
��

3DVV�
��

3DVV�
��

3DVV�
��

3DVV�
��

3DVV�
��

3DVV�
��

3DVV�
��

3DVV�
��

&DSSLQJ�OLPLW�
�$X�J�W��

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

&DSSLQJ�OLPLW�
�$J�J�W��

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

&DSSLQJ�OLPLW�
�&X���

�� �� �� �� �� �� �� �� �� �� �� ��

&DSSLQJ�OLPLW�
�3E���

Q�D� Q�D� Q�D� Q�D� Q�D� Q�D� Q�D� Q�D� Q�D� Q�D� Q�D� Q�D�

&DSSLQJ�OLPLW�
�=Q���

Q�D� Q�D� Q�D� Q�D� Q�D� Q�D� Q�D� Q�D� Q�D� Q�D� Q�D� Q�D�

&DSSLQJ�OLPLW�
�0R���

Q�D� Q�D� Q�D� Q�D� Q�D� Q�D� Q�D� Q�D� Q�D� Q�D� Q�D� Q�D�

�



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH���±��

%HUPHMDO�8QGHUJURXQG�

6WDQGDUG�FDSSLQJ�JUDGH�OLPLWV�ZHUH�DSSOLHG�WR�%HUPHMDO�8QGHUJURXQG�DVVD\V��

7DEOH������GHWDLOV�WKH�FDSSLQJ�JUDGH�OLPLWV�XVHG�LQ�WKH�PRGHO��

7DEOH������� %HUPHMDO�8QGHUJURXQG�&DSSLQJ�*UDGHV�

&RPPRGLW\�7\SH�
%HUPHMDO�8QGHUJURXQG�

3DVV��� 3DVV��� 3DVV���

&DSSLQJ�OLPLW��$X�J�W�� ��� ��� ���

&DSSLQJ�OLPLW��$J�J�W�� ���� ���� ����

&DSSLQJ�OLPLW��&X��� �� �� ��

&DSSLQJ�OLPLW��3E��� Q�D� Q�D� Q�D�

&DSSLQJ�OLPLW��=Q��� Q�D� Q�D� Q�D�

&DSSLQJ�OLPLW��0R��� Q�D� Q�D� Q�D�

�

����� 9DULRJUDSK\�

9DULRJUDSK\�ZDV�QRW�XVHG�IRU�HVWLPDWLRQ�RI�WKH�UHVRXUFH�PRGHOV���$Q�LQYHUVH�GLVWDQFH�PHWKRG�ZDV�XVHG�
WR�SRSXODWH�ERFN�YDOXHV�DQG�ZDV�GHHPHG�WR�EH�VXLWDEOH�IRU�WKH�GHSRVLW�W\SHV�JLYHQ�WKH�YDULDEOH�QDWXUH�RI�
WKH�VNDUQ�PLQHUDOL]DWLRQ��

����� (VWLPDWLRQ���,QWHUSRODWLRQ�0HWKRGV�

*UDGH�HVWLPDWLRQV�IRU�DOO�WKH�EORFN�PRGHOV�XVHG�PXOWLSDVV�UXQV���3DVVHV�IRU�0HDVXUHG������,QGLFDWHG������
DQG�,QIHUUHG�����EORFNV�ZHUH�UXQ�FRQVHFXWLYHO\���%ORFNV�HVWLPDWHG�LQ�D�SUHYLRXV�UXQ�ZHUH�QRW�UHFDOFXODWHG��

7DEOH�������VXPPDUL]HV�WKH�LQWHUSRODWLRQ�PHWKRGV��VHDUFK�UDGLL��DQG�JUDGH�FDSV�E\�GRPDLQ�IRU�/RV�)LORV�
2SHQ�3LW�PRGHO���7DEOH�������VXPPDUL]HV�WKH�VDPH�SDUDPHWHUV�IRU�WKH�%HUPHMDO�2SHQ�3LW�PRGHO���
7DEOH�������VXPPDUL]HV�WKH�SDUDPHWHUV�XVHG�IRU�/RV�)LORV�8QGHUJURXQG�PRGHOV��IRU�1XND\��6XU��
3HQLQVXODU��DQG�=RQH�������7DEOH�������VXPPDUL]HV�WKH�SDUDPHWHUV�XVHG�IRU�WKH�%HUPHMDO�8QGHUJURXQG�
PRGHO��

�



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH���±���

7DEOH�������� 6XPPDU\�RI�(VWLPDWLRQ�3DUDPHWHUV�IRU�/RV�)LORV±�3�5HVRXUFH�0RGHO�

5HVRXUFH�0RGHOLQJ�
3DUDPHWHUV�

/RZ�3DVV� +LJK�3DVV�

'DWD���=RQH�
�QDPH�RI�GRPDLQ��

2;,'�
2;,'�
�6,//��

6,//� *',2� &$5%� 2;,'�
2;,'�
�6,//��

6,//� *',2� &$5%�

&RPSRVLWH�OHQJWK��P�� �� �� �� �� �� �� �� �� �� ��

&DSSLQJ�OLPLW��$X�J�W�� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

&DSSLQJ�OLPLW��$J�J�W�� ����� ������ ������ ������ ����� ������ ����� ������ ������ ������

&DSSLQJ�OLPLW��&X��� Q� Q� Q� Q� Q� Q� Q� Q� Q� Q�

&DSSLQJ�OLPLW��6���� Q� Q� Q� Q� Q� Q� Q� Q� Q� Q�

;��<��=��EORFN�VL]H��P�� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

6XE�EORFNLQJ��\�Q�� Q� Q� Q� Q� Q� Q� Q� Q� Q� Q�

*UDGH�LQWHUSRODWLRQ�PHWKRG� ,3�� ,3�� ,3�� ,3�� ,3�� ,3�� ,3�� ,3�� ,3�� ,3��

;�D[LV�VHDUFK�UDQJH��P�� ���� ���� ���� ��� ��� ��� ��� ��� ��� ������

<�D[LV�VHDUFK�UDQJH��P�� ���� ���� ���� ��� ��� ��� ��� ��� ��� ������

=�D[LV�VHDUFK�UDQJH��P�� ��� ��� ��� ��� ��� ��� �� �� ��� ��

0LQ��QR��VDPSOHV�SHU�EORFN� �� �� �� �� �� �� �� �� �� ��

%XON�GHQVLW\��W�P����RUH�W\SH� ���� ���� ����� ����� ����� ���� ���� ����� ����� �����

�



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH���±���

7DEOH�������� 6XPPDU\�RI�(VWLPDWLRQ�3DUDPHWHUV�IRU�%HUPHMDO�2SHQ�3LW�5HVRXUFH�0RGHO�

'DWD���=RQH�
�QDPH�RI�GRPDLQ��

&$5%� *5$1� 2;,'� 6,//� 68/)�

&RPSRVLWH�OHQJWK��P�� �� �� �� �� ��

&DSSLQJ�OLPLW��$X�J�W�� �� �� ��� �� ��

&DSSLQJ�OLPLW��$J�J�W�� ���� ���� ���� ���� ����

&DSSLQJ�OLPLW��&X��� Q� Q� Q� Q� Q�

&DSSLQJ�OLPLW��6��� ���� ���� ���� ���� ����

;��<��=��EORFN�VL]H��P�� ������ ������ ������ ������ ������

6XE�EORFNLQJ��\�Q�� Q� Q� Q� Q� Q�

*UDGH�LQWHUSRODWLRQ�PHWKRG� ,3�� ,3�� ,3�� ,3�� ,3��

;�D[LV�VHDUFK�UDQJH��P�� ��� ��� ��� ��� ���

<�D[LV�VHDUFK�UDQJH��P�� ��� ��� ��� ��� ���

=�D[LV�VHDUFK�UDQJH��P�� ��� ��� ��� ��� ���

0LQ��1R��6DPSOHV�SHU�%ORFN� �� �� �� �� ��

%XON�GHQVLW\��W�P����RUH�W\SH� ����� ����� ����� ����� �����

�



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH���±���

7DEOH�������� 6XPPDU\�RI�(VWLPDWLRQ�3DUDPHWHUV�IRU�/RV�)LORV�8QGHUJURXQG�5HVRXUFH�0RGHOV�

5HVRXUFH�0RGHOLQJ�
3DUDPHWHUV�

1XND\� 6XU� 3HQLQVXODU� =RQH����

3DVV�1R�� �� �� �� �� �� �� �� �� �� �� �� ��

&RPSRVLWH�OHQJWK��P�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

&DSSLQJ�OLPLW��$X�J�W�� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

&DSSLQJ�OLPLW��$J�J�W�� ���� ���� ���� ������ ������ ������ ���� ���� ���� ���� ���� ����

&DSSLQJ�OLPLW��&X��� �� �� �� �� �� �� �� �� �� �� �� ��

&DSSLQJ�OLPLW��3E���� 1�$� 1�$� 1�$� 1�$� 1�$� 1�$� 1�$� 1�$� 1�$� 1�$� 1�$� 1�$�

&DSSLQJ�OLPLW��=Q��� 1�$� 1�$� 1�$� 1�$� 1�$� 1�$� 1�$� 1�$� 1�$� 1�$� 1�$� 1�$�

&DSSLQJ�OLPLW��0R��� 1�$� 1�$� 1�$� 1�$� 1�$� 1�$� 1�$� 1�$� 1�$� 1�$� 1�$� 1�$�

;��<��=��EORFN�VL]H��P�� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

6XE�EORFNLQJ��\�Q�� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

*UDGH�LQWHUSRODWLRQ�PHWKRG� ,3�� ,3�� ,3�� ,3�� ,3�� ,3�� ,3�� ,3�� ,3�� ,3�� ,3�� ,3��

;�D[LV�VHDUFK�UDQJH��P�� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

<�D[LV�VHDUFK�UDQJH��P�� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

=�D[LV�VHDUFK�UDQJH��P�� ��� ��� ��� ��� ��� ���� ��� ��� ��� ��� ��� ����

0LQ����VDPSOHV�SHU�EORFN� �� �� �� �� �� �� �� �� �� �� �� ��

%XON�GHQVLW\��W�P��� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

�
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/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH���±���

7DEOH�������� 6XPPDU\�RI�(VWLPDWLRQ�3DUDPHWHUV�IRU�%HUPHMDO�8QGHUJURXQG�5HVRXUFH�0RGHO�

5HVRXUFH�0RGHOLQJ�
3DUDPHWHUV�

%HUPHMDO�8QGHUJURXQG�

3DVV�1R�� �� �� ��

&RPSRVLWH�OHQJWK��P�� ���� ���� ����

&DSSLQJ�OLPLW��$X�J�W�� ��� ��� ���

&DSSLQJ�OLPLW��$J�J�W�� ���� ���� ����

&DSSLQJ�OLPLW��&X��� �� �� ��

&DSSLQJ�OLPLW��3E���� 1�$� 1�$� 1�$�

&DSSLQJ�OLPLW��=Q��� 1�$� 1�$� 1�$�

&DSSLQJ�OLPLW��0R��� 1�$� 1�$� 1�$�

;�<�=��EORFN�VL]H��P�� ������ ������ ������

6XE�EORFNLQJ��\�Q�� �� �� ��

*UDGH�LQWHUSRODWLRQ�PHWKRG� ,3�� ,3�� ,3��

;�D[LV�VHDUFK�UDQJH��P�� ��� ��� ���

<�D[LV�VHDUFK�UDQJH��P�� ��� ��� ���

=�D[LV�VHDUFK�UDQJH��P�� ��� ��� ���

0LQ��QR��VDPSOHV�SHU�EORFN� �� �� ��

%XON�GHQVLW\��W�Pñ�� ����� ����� �����

�

�



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH���±���

/RV�)LORV�2SHQ�3LW�

,QYHUVH�GLVWDQFH�ZLWK�D�SRZHU�ZHLJKW�RI�WKUHH��,'���ZDV�XVHG�IRU�JROG�JUDGH�LQWHUSRODWLRQ�DW�/RV�)LORV�
2SHQ�3LW���$OO�URFN�W\SH�DQG�VWUXFWXUDO�ERXQGDULHV�ZHUH�WUHDWHG�DV�KDUG�ERXQGDULHV�IRU�HVWLPDWLRQ�
SXUSRVHV��

/RV�)LORV�2SHQ�3LW�EORFN�PRGHO�JUDGHV�ZHUH�HVWLPDWHG�LQ�WZR�SDVVHV���7KH�ORZ�SDVV�KDG�D�ORZHU�FDSSLQJ�
JUDGH�DSSOLHG�WR�WKH�FRPSRVLWHV�DQG�D�ODUJHU�VHDUFK�UDGLXV���7KH�KLJK�SDVV�KDG�D�KLJKHU�FDSSLQJ�JUDGH�
DSSOLHG�WR�WKH�FRPSRVLWHV�DQG�D�PXFK�VKRUWHU�VHDUFK�UDGLXV���7DEOH������VKRZV�WKH�FDSSLQJ�JUDGHV�
DSSOLHG�WR�WKH�FRPSRVLWHV�IRU�WKH�WZR�SDVV�VFHQDULR��

7KH�VHDUFK�UDGLL�IRU�WKH�HVWLPDWLRQV�YDULHG�GHSHQGLQJ�RQ�URFN�W\SH�GRPDLQ�IRU�HDFK�VHDUFK�D[LV�
�7DEOH����������$�PD[LPXP�RI�HLJKW�DQG�D�PLQLPXP�RI�WZR�FRPSRVLWHV�ZHUH�UHTXLUHG�WR�HVWLPDWH�D�JUDGH�
DQG�D�PD[LPXP�RI�WZR�FRPSRVLWHV�SHU�GULOO�KROH�ZHUH�DOORZHG��

7KH�LQWHUSRODWLRQ�PHWKRGV��VHDUFK�UDGLL��QXPEHUV�RI�FRPSRVLWHV�XVHG��DQG�ERXQGDU\�FRQVWUDLQWV�EHWZHHQ�
GRPDLQV�ZHUH�WKH�VDPH�IRU�VLOYHU�HVWLPDWLRQ�DV�WKRVH�HPSOR\HG�IRU�WKH�JROG�HVWLPDWH��

$Q�HVWLPDWLRQ�RI�EORFN�FRSSHU�JUDGHV�ZDV�DOVR�SHUIRUPHG��DV�FRSSHU�UHSUHVHQWV�D�SRWHQWLDO�FRQWDPLQDQW�
HOHPHQW�WKDW�FRXOG�SRWHQWLDOO\�DIIHFW�SURFHVVLQJ�FRVWV���7KH�VHDUFK�UDGLL�DQG�SRZHU�ZHLJKWLQJ�XVHG�ZHUH�
WKH�VDPH�DV�IRU�JROG�DQG�VLOYHU��

%HUPHMDO�2SHQ�3LW�

*ROG�JUDGH�HVWLPDWLRQ�IRU�WKH�%HUPHMDO�2SHQ�3LW�ZDV�EDVHG�RQ�,'��LQWHUSRODWLRQ���7KH�URFN�W\SH�GRPDLQ�
ERXQGDULHV��2[LGH��,QWUXVLYH��&DUERQDWH��DQG�6XOILGH��ZHUH�WUHDWHG�DV�KDUG�ERXQGDULHV�IRU�HVWLPDWLRQ���
7KH�VWUXFWXUDO�ERXQGDULHV�DUH�QRW�XVHG�DV�KDUG�ERXQGDULHV��EXW�ZHUH�XVHG�WR�FRQWURO�WKH�RULHQWDWLRQ�RI�WKH�
VHDUFK�HOOLSVH���$�PD[LPXP�RI�VL[�DQG�D�PLQLPXP�RI�RQH�FRPSRVLWH�ZHUH�WKH�UHTXLUHPHQW�WR�HVWLPDWH�D�
EORFN�JUDGH���$�PD[LPXP�RI�WZR�FRPSRVLWHV�SHU�GULOO�KROH�ZDV�DOORZHG���7DEOH�������FRQWDLQV�WKH�VHDUFK�
UDGLL�E\�URFN�W\SH�GRPDLQ�IRU�HDFK�VHDUFK�D[LV��

7KH�HVWLPDWLRQ�RI�VLOYHU�JUDGHV�ZDV�VLPLODU�WR�WKH�PHWKRG�XVHG�WR�HVWLPDWH�WKH�JROG�JUDGHV���,'���URFN�
W\SH��DQG�VWUXFWXUDO�]RQH�FRQVWUDLQWV�ZHUH�WKH�VDPH�IRU�JROG��DV�ZHUH�WKH�VHDUFK�GLVWDQFHV�DQG�
RULHQWDWLRQV��

,QYHUVH�GLVWDQFH�VTXDUHG��,'���LQWHUSRODWLRQ�ZDV�XVHG�IRU�FRSSHU�HVWLPDWLRQ�ZLWK�WKH�VDPH�FRPSRVLWH�
VHDUFK�SDUDPHWHUV�DV�ZHUH�XVHG�IRU�JROG�DQG�VLOYHU���&RPSRVLWHV�ZHUH�QRW�FDSSHG�IRU�FRSSHU��

/RV�)LORV�8QGHUJURXQG�

*ROG�JUDGH�HVWLPDWLRQ�IRU�/RV�)LORV�8QGHUJURXQG�]RQHV�ZHUH�EDVHG�RQ�,'��LQWHUSRODWLRQ���(DFK�RI�WKH�
IRXU�PLQLQJ�DUHDV�KDG�VHSDUDWH�VHDUFK�UDGLL���7KH�URFN�W\SH�GRPDLQ�DQG�VWUXFWXUDO�ERXQGDULHV�FRQWUROOHG�
WKH�VHDUFK�OLPLWV���$�PD[LPXP�RI�VL[�DQG�D�PLQLPXP�RI�RQH�FRPSRVLWH�ZDV�WKH�UHTXLUHPHQW�WR�HVWLPDWH�D�
EORFN�JUDGH���$�PD[LPXP�RI�WZR�FRPSRVLWHV�SHU�GULOO�KROH�ZDV�DOORZHG���7DEOH�������FRQWDLQV�WKH�VHDUFK�
UDGLL�E\�PLQLQJ�]RQH�IRU�HDFK�VHDUFK�D[LV��

%HUPHMDO�8QGHUJURXQG�

*ROG�JUDGH�HVWLPDWLRQ�IRU�%HUPHMDO�8QGHUJURXQG�]RQHV�ZDV�EDVHG�RQ�,'��LQWHUSRODWLRQ���$�PD[LPXP�RI�
VL[�DQG�D�PLQLPXP�RI�RQH�FRPSRVLWH�ZHUH�UHTXLUHG�WR�HVWLPDWH�D�EORFN�JUDGH���$�PD[LPXP�RI�WZR�
FRPSRVLWHV�SHU�GULOO�KROH�ZDV�DOORZHG���7DEOH�������FRQWDLQV�WKH�VHDUFK�UDGLL�IRU�HDFK�VHDUFK�D[LV��

5HVRXUFH�&ODVVLILFDWLRQ�&ULWHULD�

(VWLPDWLRQ�RI�FRQILGHQFH�FDWHJRULHV�ZLWKLQ�HDFK�EORFN�LQ�WKH�EORFN�PRGHO�ZDV�EDVHG�RQ�WKH�QXPEHU�RI�GULOO�
KROHV�DQG�QXPEHU�RI�FRPSRVLWHV�XVHG�IURP�HDFK�KROH���(VWLPDWLRQ�VHDUFK�UDGLL�YDULHG�EHWZHHQ�PRGHOV�WR�
HQVXUH�WKH�TXDOLW\�RI�FODVVLILFDWLRQ�IRU�HDFK�GHSRVLW��
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/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH���±���

/RV�)LORV�2SHQ�3LW�

7KH�IROORZLQJ�FULWHULD�ZHUH�XVHG�IRU�WKH�EORFN�FODVVLILFDWLRQV�LQ�/RV�)LORV�2SHQ�3LW�PRGHO��

� 0HDVXUHG���$W�OHDVW���KROHV�DQG�ZLWKLQ����P��
� ,QGLFDWHG���$W�OHDVW���GULOO�KROHV�DQG�ZLWKLQ����P��
� ,QIHUUHG���$W�OHDVW���GULOO�KROH�DQG�ZLWKLQ�����P��
�

%HUPHMDO�2SHQ�3LW�

7KH�IROORZLQJ�FULWHULD�ZHUH�XVHG�IRU�WKH�EORFN�FODVVLILFDWLRQV�LQ�WKH�%HUPHMDO�2SHQ�3LW�PRGHO��

� 0HDVXUHG���$W�OHDVW�IRXU�GULOO�KROHV�DQG�ZLWKLQ����P��
� ,QGLFDWHG���$W�OHDVW�WKUHH�GULOO�KROHV�DQG�ZLWKLQ����P��
� ,QIHUUHG���$W�OHDVW�RQH�GULOO�KROH�DQG�ZLWKLQ�����P��
�

/RV�)LORV�8QGHUJURXQG�

7KH�IROORZLQJ�FULWHULD�ZHUH�XVHG�IRU�WKH�EORFN�FODVVLILFDWLRQV�LQ�/RV�)LORV�8QGHUJURXQG�PRGHO��

� 0HDVXUHG���,QVLGH�WKH�ILUVW�VHDUFK�HOOLSVH�DQG�PLQLPXP���VDPSOHV�IURP���GLIIHUHQW�GULOO�KROHV��
� ,QGLFDWHG���,QVLGH�WKH�VHFRQG�VHDUFK�HOOLSVH�DQG�PLQLPXP���VDPSOHV�IURP���GLIIHUHQW�GULOO�KROHV��
� ,QIHUUHG���,QVLGH�WKH�WKLUG�VHDUFK�HOOLSVH�DQG�PLQLPXP���VDPSOH��
�

%HUPHMDO�8QGHUJURXQG�

7KH�IROORZLQJ�FULWHULD�ZHUH�XVHG�IRU�WKH�EORFN�FODVVLILFDWLRQV�LQ�%HUPHMDO�8QGHUJURXQG�PRGHO��

� 0HDVXUHG���,QVLGH�WKH�ILUVW�VHDUFK�HOOLSVH�DQG�PLQLPXP���VDPSOHV�IURP���GLIIHUHQW�GULOO�KROHV��
� ,QGLFDWHG���,QVLGH�WKH�VHFRQG�VHDUFK�HOOLSVH�DQG�PLQLPXP���VDPSOHV�IURP���GLIIHUHQW�GULOO�KROHV��
� ,QIHUUHG��,QVLGH�WKH�WKLUG�VHDUFK�HOOLSVH�DQG�PLQLPXP���VDPSOH��
�

����� %ORFN�0RGHO�9DOLGDWLRQ�

2SHQ�3LW�0RGHOV�

6WDQWHF�FRPSOHWHG�DQ�LQVSHFWLRQ�RI�FODVVLILFDWLRQ�RI�WKH�RSHQ�SLW�UHVRXUFH�PRGHOV�DQG�FRQVLGHUHG�WKH�
FODVVLILFDWLRQV�WR�EH�UHDVRQDEOH���6WDQWHF�FRQFOXGHG�WKDW�WKH�EORFN�PRGHOV�DUH�DFFHSWDEOH�WR�VXSSRUW�
0LQHUDO�5HVRXUFH�HVWLPDWLRQ��

8QGHUJURXQG�0RGHOV�

6WDQWHF�UHYLHZHG�EORFN�PRGHOV�IRU�WKH�XQGHUJURXQG�UHVRXUFH�LQ�WKH�IROORZLQJ�WZR�ZD\V��

� 0RGHO�VZDWKV�ZHUH�LQVSHFWHG�LQ�WKH�;��<��DQG�=�GLUHFWLRQV��FRPSDULQJ�WKH�PRGHO�YDOXHV�DJDLQVW�WKH�
DVVD\�YDOXHV���1R�RYHUDOO�ELDV�ZDV�REVHUYHG��

� 2QVFUHHQ�LQVSHFWLRQ�RI�WKH�EORFN�YDOXHV�DJDLQVW�WKH�FRPSRVLWHV�ZDV�SHUIRUPHG���,Q�JHQHUDO��WKH�
FRPSDULVRQ�VKRZHG�D�JRRG�FRUUHODWLRQ��

�

6WDQWHF�FRQFOXGHG�WKH�EORFN�PRGHOV�DUH�DFFHSWDEOH�WR�VXSSRUW�0LQHUDO�5HVRXUFH�HVWLPDWLRQ��
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�
���0DUFK������ 3DJH���±���

����� 5HDVRQDEOH�3URVSHFWV�RI�(FRQRPLF�([WUDFWLRQ�

0LQHUDO�5HVRXUFH�6WDWHPHQW�

0LQHUDO�UHVRXUFHV�IRU�/RV�)LORV�6LWH�0LQH�LQFOXGHG�RQO\�R[LGH�PLQHUDOL]DWLRQ�FODVVLILHG�DV�0HDVXUHG��
,QGLFDWHG��DQG�,QIHUUHG�0LQHUDO�5HVRXUFHV���%DVHG�RQ�D�FRUSRUDWH�DOLJQPHQW�RI�KLVWRULF�JROG�FRPPRGLW\�
SULFLQJ��D�JROG�SULFH�RI��������R]�ZDV�XVHG�IRU�UHVRXUFH�HVWLPDWHV��

6LOYHU�SULFLQJ�LV�QRW�LQFOXGHG�LQ�WKH�UHVRXUFH�FXWRII�JUDGH�FDOFXODWLRQ�GXH�WR�D�KLVWRULF�DJUHHPHQW�ZLWK�6LOYHU�
:KHDWRQ���/RV�)LORV�VHOOV������RI�VLOYHU�EXOOLRQ�SURGXFWLRQ�XQGHU�WKH�6LOYHU�:KHDWRQ�6WUHDPLQJ�&RQWUDFW���
7KH����\HDU�FRQWUDFW��ZKLFK�H[SLUHV�RQ����2FWREHU�������UHTXLUHV�/RV�)LORV�WR�VHOO�LWV�VLOYHU�EXOOLRQ�
SURGXFWLRQ�WR�6LOYHU�:KHDWRQ�DW�DQ�LQLWLDO�SULFH�RI�86������R]��HVFDODWHG�DQQXDOO\�DW�����RI�WKH�86�
LQIODWLRQ�UDWH���7KH�FXUUHQW�FRQWUDFW�SULFH�LV�86������R]��

7KH�IROORZLQJ�7DEOH�������GHWDLOV�WKH�FRPPRGLW\�SULFLQJ�XVHG�IRU�WKH�HYDOXDWLRQ�ZLWK�WKH�H[FHSWLRQ�RI�
VLOYHU�SULFLQJ��

7DEOH�������� &RPPRGLW\�3ULFHV�IRU�0LQHUDO�5HVRXUFH�RU�(FRQRPLF�(YDOXDWLRQ�

&RPPRGLW\� 8QLW� 5HVRXUFHV�

*ROG� 86��R]� ���������

6LOYHU� 86��R]� �����

�

2SHQ�3LW�0LQLQJ�0HWKRGV�

0LQHUDO�5HVRXUFHV�WKDW�FRXOG�SRWHQWLDOO\�EH�H[WUDFWHG�XVLQJ�RSHQ�SLW�PLQLQJ�PHWKRGV�ZHUH�DVVHVVHG�IRU�
UHDVRQDEOH�SURVSHFWV�RI�HFRQRPLF�H[WUDFWLRQ���*ROG�SULFLQJ�RI��������R]�ZDV�XVHG�IRU�WKH�SURFHVV�WR�
FRQILQH�WKH�UHVRXUFH�PLQHUDOL]DWLRQ�ZLWKLQ�/RV�)LORV�DQG�%HUPHMDO�2SHQ�3LW�VKHOOV���(DFK�RSHQ�SLW�KDV�D�
VHSDUDWH�86�������RSWLPL]HG�/HUFKV�*URVVPDQQ��������SLW�VKHOO�WKDW�ZDV�XVHG�IRU�GHWHUPLQLQJ�WKH�
HFRQRPLF�H[WUDFWLRQ��

/RV�)LORV�2SHQ�3LW�

7KH�PLQLQJ��SURFHVVLQJ��DQG�*	$�FRVWV�ZHUH�GHYHORSHG�E\�/RV�)LORV�VLWH�SHUVRQQHO��DUH�EDVHG�RQ�EXGJHW�
�����HVWLPDWHV��DQG�ZHUH�YDOLGDWHG�E\�6WDQWHF���5HFRYHU\�HVWLPDWHV�E\�URFN�W\SH�ZHUH�EDVHG�RQ�WKH�
WHFKQLFDO�VWXG\�³0HWDOOXUJLFDO�0RGHO�8SGDWH�DQG�9DOLGDWLRQ´�FRQGXFWHG�E\�WKH�/RV�)LORV�VLWH�LQ�$XJXVW�
�������7DEOH�������FRQWDLQV�WKH�HFRQRPLF�GDWD�IRU�/RV�)LORV�2SHQ�3LWV�E\�JHRPHWDOOXUJLFDO�GRPDLQ��

7DEOH�������� $VVXPSWLRQV�8VHG�IRU�/RV�)LORV�2SHQ�3LW�0LQHUDO�5HVRXUFH�(VWLPDWH�

/RV�)LORV� &UXVK�/HDFK�5HVRXUFH��&UXVK�� 520�5HVRXUFH�

*HRPHWDOOXUJLFDO�'RPDLQ� ,D� ,E� ,,� ,,,� ,9� ,D� ,E� ,,� ,,,� ,9�

*ROG�3URFHVV�5HFRYHU\� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

0LQLQJ�&RVW��86��W�� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

3URFHVVLQJ�&RVW��86��W�� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

6XVWDLQLQJ�&DSLWDO��86��W�� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

*	$��86��W�� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

7RWDO�3URFHVVLQJ�&RVW��86��W�� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

3ULFH��86��R]�� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

3URILW�0DUJLQ��86��R]�� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

&$3(;��86��R]�� �� �� �� �� �� �� �� �� �� ��

6HOOLQJ�&RVW��86��R]�� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

&XWRII��J�W�� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

�
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7KH�PLQHUDOL]DWLRQ�ZLWKLQ�WKH�86�������/HUFKV�*URVVPDQQ�SLW�VKHOO�WKDW�VDWLVILHG�WKHVH�UHTXLUHPHQWV�
HTXDWHG�WR�D�ZHLJKWHG�DYHUDJH�FXWRII�JUDGH�RI�������J�W�$X�IRU�DOO�OLWKRORJ\�GRPDLQV�LQ�/RV�)LORV�2SHQ�3LW���
7KH�ZDVWH�WR�PLQHUDOL]DWLRQ�UDWLR�DW�WKH�/RV�)LORV�2SHQ�3LW�LV��������

%HUPHMDO�2SHQ�3LW�

7KH�PLQLQJ��SURFHVVLQJ��DQG�*	$�FRVWV�ZHUH�GHYHORSHG�E\�/RV�)LORV�VLWH�SHUVRQQHO��DUH�EDVHG�RQ�EXGJHW�
�����HVWLPDWHV��DQG�ZHUH�YDOLGDWHG�E\�6WDQWHF���5HFRYHU\�HVWLPDWHV�E\�URFN�W\SH�ZHUH�EDVHG�RQ�WKH�
WHFKQLFDO�VWXG\�³0HWDOOXUJLFDO�0RGHO�8SGDWH�DQG�9DOLGDWLRQ´�FRQGXFWHG�E\�/RV�)LORV�LQ�$XJXVW��������
7DEOH�������FRQWDLQV�WKH�HFRQRPLF�GDWD�IRU�WKH�%HUPHMDO�2SHQ�3LW�E\�URFN�W\SH��

7DEOH�������� $VVXPSWLRQV�8VHG�IRU�%HUPHMDO�2SHQ�3LW�0LQHUDO�5HVRXUFH�(VWLPDWH�

,WHP� &UXVK�/HDFK�5HVRXUFH� 520��5HVRXUFH�

5RFN�7\SH� 2[LGH� ,QWUXVLYH� &DUERQDWH� 2[LGH� ,QWUXVLYH� &DUERQDWH�

*ROG�3URFHVV�5HFRYHU\� ������ ������ ������ ������ ������ ������

0LQLQJ�&RVW��86��W�� ������ ������ ������ ������ ������ ������

3URFHVVLQJ�&RVW��86��W�� ������ ������ ������ ������ ������ ������

6XVWDLQLQJ�&DSLWDO��86��W�� ������ ������ ������ ������ ������ ������

*	$��86��W�� ������ ������ ������ ������ ������ ������

7RWDO�3URFHVVLQJ�&RVW��86��W�� ������ ������ ������ ������ ������ ������

3ULFH��86��R]�� ����� ����� ����� ����� ����� �����

3URILW�0DUJLQ��86��R]�� ��� ��� ��� ��� ��� ���

&$3(;��86��R]�� �� �� �� �� �� ��

6HOOLQJ�&RVW��86��R]�� ������ ������ ������ ������ ������ ������

&XWRII��J�W�� ������ ������ ������ ������ ������ ������

�

7KH�PLQHUDOL]DWLRQ�ZLWKLQ�WKH�86�������/HUFKV�*URVVPDQQ�SLW�VKHOO�WKDW�VDWLVILHG�WKHVH�UHTXLUHPHQWV�
HTXDWHG�WR�D�ZHLJKWHG�DYHUDJH�FXWRII�JUDGH�RI�������J�W�$X�IRU�DOO�OLWKRORJ\�GRPDLQV�LQ�WKH�%HUPHMDO�2SHQ�
3LW���7KH�ZDVWH�WR�PLQHUDOL]DWLRQ�UDWLR�LQ�WKH�%HUPHMDO�2SHQ�3LW�LV��������

8QGHUJURXQG�0LQLQJ�0HWKRGV�

0LQHUDO�5HVRXUFHV�WKDW�FRXOG�EH�H[WUDFWHG�XVLQJ�XQGHUJURXQG�PLQLQJ�PHWKRGV�ZHUH�DVVHVVHG�IRU�
UHDVRQDEOH�SURVSHFWV�RI�HFRQRPLF�H[WUDFWLRQ�E\�FRQVWUDLQLQJ�PLQHUDOL]DWLRQ�WR�D�PLQLPXP����P�VWULNH�
OHQJWK�DQG���P�PLQLQJ�WKLFNQHVV��

7KH�VROLG�PRGHOV�RI�FXUUHQW�ZRUNLQJV�ZHUH�XVHG�WR�UHPRYH�DQ\�PLQHG�EORFNV�IURP�WKH�UHVRXUFH�HVWLPDWH��
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�
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/RV�)LORV�8QGHUJURXQG�

)RU�WKH�/RV�)LORV�8QGHUJURXQG�PLQH��WKH�EUHDNHYHQ�UHVRXUFH�FXWRII�JUDGH�DW�D�86�������R]�$X�SULFH�ZDV�
GHWHUPLQHG�WR�EH������J�W�$X���3DUDPHWHUV�XVHG�LQ�WKH�HVWLPDWH�RI�/RV�)LORV�8QGHUJURXQG�UHVRXUFHV�DUH�
VXPPDUL]HG�LQ�7DEOH��������

7DEOH�������� $VVXPSWLRQV�8VHG�WR�&RQVWUDLQ�/RV�)LORV�8QGHUJURXQG�0LQHUDO�5HVRXUFH�
(VWLPDWH�

,WHP� 8QLWV� &RVW�

*ROG�3ULFH� 86��R]� ���������

0LQLQJ�&RVW�� 86��W�PLQHG� ������

&UXVKLQJ�&RVW� 86��W�SURFHVVHG� �����

3URFHVVLQJ�&RVW� 86��W�SURFHVVHG� �����

(QJLQHHULQJ�DQG�*HRORJ\� 86��W�SURFHVVHG� �����

*	$�&RVW� 86��W�SURFHVVHG� ������

7D[HV�DQG�5R\DOWLHV� 86��W�SURFHVVHG� �����

6HOOLQJ�&RVW� 86��W�SURFHVVHG� �����

&RVW�RI�5HFODPDWLRQ� 86��W�SURFHVVHG� �����

&$3(;��GHYHORSPHQW�� 86��W�SURFHVVHG� ������

7RWDO�3URFHVVLQJ�&RVW� 86��W�SURFHVVHG� �������

*ROG�5HFRYHU\� �� ������

0LQLQJ�/RVV�*UDGH�$GMXVWPHQW� �� ������

&XWRII�*UDGH� J�W� �����

�

%HUPHMDO�8QGHUJURXQG�

)RU�%HUPHMDO�8QGHUJURXQG�PLQLQJ��WKH�EUHDNHYHQ�FXWRII�JUDGH�ZDV�GHWHUPLQHG�DW������J�W�$X���
3DUDPHWHUV�XVHG�LQ�WKH�HVWLPDWH�RI�WKH�%HUPHMDO�8QGHUJURXQG�UHVRXUFHV�DUH�VXPPDUL]HG�LQ�7DEOH��������

7DEOH�������� $VVXPSWLRQV�8VHG�WR�&RQVWUDLQ�%HUPHMDO�8QGHUJURXQG�0LQHUDO�5HVRXUFH�
(VWLPDWH�

,WHP� 8QLWV� &RVW�

*ROG�3ULFH� 86��R]� ���������

0LQLQJ�&RVW�� 86��W�PLQHG� ������

&UXVKLQJ�&RVW� 86��W�SURFHVVHG� �����

3URFHVVLQJ�&RVW� 86��W�SURFHVVHG� �����

(QJLQHHULQJ�DQG�*HRORJ\� 86��W�SURFHVVHG� �����

*	$�&RVW� 86��W�SURFHVVHG� ������

7D[HV�DQG�5R\DOWLHV� 86��W�SURFHVVHG� �����

6HOOLQJ�&RVW� 86��W�SURFHVVHG� �����

&RVW�RI�5HFODPDWLRQ� 86��W�SURFHVVHG� �����

&$3(;��GHYHORSPHQW�� 86��W�SURFHVVHG� ������

7RWDO�3URFHVVLQJ�&RVW� 86��W�SURFHVVHG� ������

*ROG�5HFRYHU\� �� ������

0LQLQJ�/RVV�*UDGH�$GMXVWPHQW� �� ������

&XWRII�*UDGH� J�W� �����

�
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����� 0LQHUDO�5HVRXUFH�6WDWHPHQW�

6WDQWHF�IHHOV�WKH�0LQHUDO�5HVRXUFHV�VWDWHG�DUH�D�UHDVRQDEOH�UHSUHVHQWDWLRQ�IRU�WKH�/RV�)LORV�PLQH���
0LQHUDO�5HVRXUFHV�DUH�UHSRUWHG�LQFOXVLYH�RI�0LQHUDO�5HVHUYHV�DQG�GR�QRW�LQFOXGH�GLOXWLRQ���0LQHUDO�
5HVRXUFHV�WKDW�DUH�QRW�0LQHUDO�5HVHUYHV�GR�QRW�KDYH�GHPRQVWUDWHG�HFRQRPLF�YLDELOLW\��

0LQHUDO�5HVRXUFHV�KDYH�DQ�(IIHFWLYH�'DWH�RI����'HFHPEHU�������

2SHQ�3LW�0LQHUDO�5HVRXUFH�

7KH�/RV�)LORV�DQG�%HUPHMDO�2SHQ�3LW�PLQHUDO�UHVRXUFHV�ZHUH�HVWLPDWHG�E\�FRQVWUDLQLQJ�EORFNV�WR�WKH�
WRSRJUDSKLF�VXUYH\V�FRQGXFWHG�RQ����'HFHPEHU������DQG�WKH��������/HUFKV�*URVVPDQQ�SLW�VKHOOV���7KH�
UHVXOWLQJ�PLQHUDO�UHVRXUFH�HVWLPDWHV�IRU�GHSRVLWV�FRQVLGHUHG�DPHQDEOH�WR�RSHQ�SLW�PLQLQJ�DUH�
VXPPDUL]HG�LQ�7DEOH��������

7DEOH�������DQG�7DEOH�������DUH�WKH�PLQHUDO�UHVRXUFH�HVWLPDWHV�IRU�WKH�/RV�)LORV�2SHQ�3LW�DQG�WKH�
%HUPHMDO�2SHQ�3LW��UHVSHFWLYHO\��

7DEOH�������� /RV�)LORV�0LQH�7RWDO�2SHQ�3LW�0LQHUDO�5HVRXUFHV��(IIHFWLYH�'DWH�
���'HFHPEHU������

&ODVVLILFDWLRQ�
7RQQHV�
�NW��

$X�*UDGH�
�J�W��

$X�&RQWDLQHG�
2XQFHV��NR]��

$J�*UDGH�
�J�W��

$J�&RQWDLQHG�
2XQFHV��NR]��

0HDVXUHG� �������� ����� ������ ����� �������

,QGLFDWHG� �������� ����� ������ ����� �������

0HDVXUHG���,QGLFDWHG� �������� ����� ������� ����� ��������

,QIHUUHG� �������� ����� ������ ����� �������
1RWHV��

,QFOXGHV�ERWK�R[LGH�DQG�VXOILGH�PLQHUDOL]DWLRQ�

6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ��

�

�

7DEOH�������� /RV�)LORV�2SHQ�3LW�0LQHUDO�5HVRXUFHV��(IIHFWLYH�'DWH����'HFHPEHU������

&ODVVLILFDWLRQ� 7RQQHV��NW�� $X�*UDGH��J�W��
$X�&RQWDLQHG�
2XQFHV��NR]��

$J�*UDGH�
�J�W��

$J�&RQWDLQHG�
2XQFHV��NR]��

0HDVXUHG� ������� ����� ������ ����� ������

,QGLFDWHG� ������ ����� ���� ����� ����

0HDVXUHG���,QGLFDWHG� ������� ����� ������ ����� ������

,QIHUUHG� ������ ����� ��� ����� ����
1RWHV��

,QFOXGHV�ERWK�R[LGH�DQG�VXOILGH�PLQHUDOL]DWLRQ�

6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ��

�



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH���±���

7DEOH�������� %HUPHMDO�2SHQ�3LW�0LQHUDO�5HVRXUFHV��(IIHFWLYH�'DWH����'HFHPEHU������

&ODVVLILFDWLRQ� 7RQQHV��NW��
$X�*UDGH�

�J�W��
$X�&RQWDLQHG�
2XQFHV��NR]��

$J�*UDGH�
�J�W��

$J�&RQWDLQHG�
2XQFHV��NR]��

0HDVXUHG� ������� ����� ������ ����� �������

,QGLFDWHG� �������� ����� ������ ����� �������

0HDVXUHG���,QGLFDWHG� �������� ����� ������ ����� ��������

,QIHUUHG� �������� ����� ������ ����� �������
1RWHV��

��� 0LQHUDO�UHVRXUFHV�DUH�LQFOXVLYH�RI�PLQHUDO�UHVHUYHV�DQG�GR�QRW�LQFOXGH�GLOXWLRQ��

��� 0LQHUDO�UHVRXUFHV�WKDW�DUH�QRW�PLQHUDO�UHVHUYHV�GR�QRW�KDYH�GHPRQVWUDWHG�HFRQRPLF�YLDELOLW\��

��� 0LQHUDO�UHVRXUFHV�DUH�UHSRUWHG�WR�D�JROG�SULFH�RI�86�������R]�DQG�D�VLOYHU�SULFH�RI�86������R]��

��� 0LQHUDO�UHVRXUFHV�DUH�GHILQHG�ZLWK�SLW�VKHOOV�WKDW�XVH�YDULDEOH�PLQLQJ�DQG�UHFRYHU\�HVWLPDWHV�GHSHQGLQJ�RQ�WKH�

JHRPHWDOOXUJLFDO�GRPDLQ�DQG�ZKHWKHU�PLQHUDOL]DWLRQ�LV�SURMHFWHG�WR�UHSRUW�WR�FUXVK±OHDFK�RUH�LV�FRQVLGHUHG�W\SLFDO�UXQ�RI�

PLQH�IRU�SURFHVVLQJ�UHTXLUHPHQWV��

��� 0LQHUDO�UHVRXUFHV�DUH�UHSRUWHG�WR�YDULDEOH�JROG�FXWRII�JUDGHV��/RV�)LORV�2SHQ�3LW�������J�W�$X��%HUPHMDO�2SHQ�3LW�RI�

������J�W�$X��

��� 7RQQDJHV�DUH�URXQGHG�WR�WKH�QHDUHVW�������WRQQHV��JUDGHV�DUH�URXQGHG�WR�WZR�GHFLPDO�SODFHV�IRU�$X��JUDGHV�IRU�$J�DUH�

URXQGHG�WR�RQH�GHFLPDO�SODFH��URXQGLQJ�DV�UHTXLUHG�E\�UHSRUWLQJ�JXLGHOLQHV�PD\�UHVXOW�LQ�DSSDUHQW�VXPPDWLRQ�GLIIHUHQFHV�

EHWZHHQ�WRQQHV��JUDGH��DQG�FRQWDLQHG�PHWDO�FRQWHQW��

��� 7RQQDJH�DQG�JUDGH�PHDVXUHPHQWV�DUH�LQ�PHWULF�XQLWV���*ROG�DQG�VLOYHU�FRQWDLQHG�RXQFHV�DUH�UHSRUWHG�DV�WUR\�RXQFHV��

��� ,QFOXGHV�ERWK�R[LGH�DQG�VXOILGH�PLQHUDOL]DWLRQ��

��� 6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ��

�

8QGHUJURXQG�0LQHUDO�5HVRXUFH�

0LQHUDO�5HVRXUFH�HVWLPDWHV�IRU�WKH�GHSRVLWV�FRQVLGHUHG�DPHQDEOH�WR�XQGHUJURXQG�PLQLQJ�DUH�
VXPPDUL]HG�LQ�7DEOH��������LQFOXGHV�/RV�)LORV�8QGHUJURXQG�DQG�%HUPHMDO�8QGHUJURXQG����7DEOH�������LV�
D�WRWDO�RI�WKH�GHSRVLWV�LQ�WKH�/RV�)LORV�8QGHUJURXQG�PLQHV���7DEOH�������WR�7DEOH�������SUHVHQW�WKH�
LQGLYLGXDO�0LQHUDO�5HVRXUFH�HVWLPDWHV�IRU�WKH�GHSRVLWV�LQ�WKH�/RV�)LORV�DUHD���7DEOH�������LV�WKH�0LQHUDO�
5HVRXUFH�HVWLPDWH�IRU�WKH�%HUPHMDO�8QGHUJURXQG�GHSRVLW�IRU�WKH�SRUWLRQ�RI�WKH�GHSRVLW�WKDW�LV�EHORZ�WKH�
�������R]�SLW�VKHOO�RQO\��

7DEOH�������LV�WKH�0LQHUDO�5HVRXUFH�HVWLPDWH�IRU�WKH�%HUPHMDO�8QGHUJURXQG�GHSRVLW���$OO�WDEOHV�KDYH�DQ�
(IIHFWLYH�'DWH�RI����'HFHPEHU�������

7DEOH�������� /RV�)LORV�0LQH�7RWDO�8QGHUJURXQG�0LQHUDO�5HVRXUFHV�

&ODVVLILFDWLRQ� 7RQQHV��NW�� $X�*UDGH��J�W��
$X�&RQWDLQHG�
2XQFHV��NR]��

$J�*UDGH�
�J�W��

$J�&RQWDLQHG�
2XQFHV��NR]��

0HDVXUHG� ������ ����� ���� ������ ������

,QGLFDWHG� ������ ����� ���� ������ ������

0HDVXUHG���,QGLFDWHG� ������ ����� ������ ������ ������

,QIHUUHG�� ������ ����� ���� ������ ������
1RWHV��

,QFOXGHV�ERWK�R[LGH�DQG�VXOILGH�PLQHUDOL]DWLRQ��

6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ��

�



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH���±���

7DEOH�������� /RV�)LORV�8QGHUJURXQG�0LQHUDO�5HVRXUFHV�

&ODVVLILFDWLRQ� 7RQQHV��NW��
$X�*UDGH�

�J�W��
$X�&RQWDLQHG�
2XQFHV��NR]��

$J�*UDGH�
�J�W��

$J�&RQWDLQHG�
2XQFHV��NR]��

0HDVXUHG� ������ ����� ���� ������ ������

,QGLFDWHG� ������ ����� ���� ������ ������

0HDVXUHG���,QGLFDWHG� ������ ����� ������ ������ ������

,QIHUUHG� ���� ����� ���� ������ ����
1RWHV��

,QFOXGHV�ERWK�R[LGH�DQG�VXOILGH�PLQHUDOL]DWLRQ��

6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ��

�

7DEOH�������� 1XND\�'HSRVLW�0LQHUDO�5HVRXUFHV�

&ODVVLILFDWLRQ� 7RQQHV��NW�� $X�*UDGH��J�W��
$X�&RQWDLQHG�
2XQFHV��NR]��

$J�*UDGH�
�J�W��

$J�&RQWDLQHG�
2XQFHV��NR]��

0HDVXUHG� ���� ����� ���� ������ ����

,QGLFDWHG� ���� ����� ���� ������ ����

0HDVXUHG���,QGLFDWHG� ���� ����� ���� ������ ����

,QIHUUHG� ���� ����� ��� ������ ����
1RWHV��

,QFOXGHV�ERWK�R[LGH�DQG�VXOILGH�PLQHUDOL]DWLRQ��

6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ��

�

7DEOH�������� 3HQLQVXODU�'HSRVLW�0LQHUDO�5HVRXUFHV�

&ODVVLILFDWLRQ� 7RQQHV��NW�� $X�*UDGH��J�W��
$X�&RQWDLQHG�
2XQFHV��NR]��

$J�*UDGH�
�J�W��

$J�&RQWDLQHG�
2XQFHV��NR]��

0HDVXUHG� ���� ����� ��� ����� ���

,QGLFDWHG� ������ ����� ���� ������ ����

0HDVXUHG���,QGLFDWHG� ������ ����� ���� ������ ����

,QIHUUHG� ���� ����� ��� ������ ����
1RWHV��

,QFOXGHV�ERWK�R[LGH�DQG�VXOILGH�PLQHUDOL]DWLRQ��

6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ��

�

7DEOH�������� 6XU�'HSRVLW�0LQHUDO�5HVRXUFHV�

&ODVVLILFDWLRQ� 7RQQHV��NW�� $X�*UDGH��J�W��
$X�&RQWDLQHG�
2XQFHV��NR]��

$J�*UDGH�
�J�W��

$J�&RQWDLQHG�
2XQFHV��NR]��

0HDVXUHG� ���� ����� ���� ������ ����

,QGLFDWHG� ���� ����� ��� ������ ����

0HDVXUHG���,QGLFDWHG� ������ ����� ���� ������ ����

,QIHUUHG� ��� ����� �� ����� ��
1RWHV��

,QFOXGHV�ERWK�R[LGH�DQG�VXOILGH�PLQHUDOL]DWLRQ�

6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ��

�



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH���±���

7DEOH�������� =RQH����'HSRVLW�0LQHUDO�5HVRXUFHV�

&ODVVLILFDWLRQ� 7RQQHV��NW�� $X�*UDGH��J�W��
$X�&RQWDLQHG�
2XQFHV��NR]��

$J�*UDGH�
�J�W��

$J�&RQWDLQHG�
2XQFHV��NR]��

0HDVXUHG� ���� ����� ��� ������ ���

,QGLFDWHG� ������ ����� ���� ������ ����

0HDVXUHG���,QGLFDWHG� ������ ����� ���� ������ ����

,QIHUUHG� ���� ����� ��� ������ ����
1RWHV��

,QFOXGHV�ERWK�R[LGH�DQG�VXOILGH�PLQHUDOL]DWLRQ��

6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ��

�

7DEOH�������� %HUPHMDO�8QGHUJURXQG�0LQHUDO�5HVRXUFHV�

&ODVVLILFDWLRQ� 7RQQHV��NW�� $X�*UDGH��J�W��
$X�&RQWDLQHG�
2XQFHV��NR]��

$J�*UDGH�
�J�W��

$J�&RQWDLQHG�
2XQFHV��NR]��

0HDVXUHG� �� �� �� �� ��

,QGLFDWHG� ���� ����� ��� ������ ����

0HDVXUHG���,QGLFDWHG� ���� ����� ��� ������ ����

,QIHUUHG� ������ ����� ���� ����� ����
1RWHV��

��� 0LQHUDO�UHVRXUFHV�DUH�LQFOXVLYH�RI�PLQHUDO�UHVHUYHV�DQG�GR�QRW�LQFOXGH�GLOXWLRQ��

��� 0LQHUDO�UHVRXUFHV�WKDW�DUH�QRW�PLQHUDO�UHVHUYHV�GR�QRW�KDYH�GHPRQVWUDWHG�HFRQRPLF�YLDELOLW\��

��� 0LQHUDO�UHVRXUFHV�DUH�UHSRUWHG�WR�D�JROG�SULFH�RI�86�������R]�DQG�D�VLOYHU�SULFH�RI�86������R]��

��� 0LQHUDO�UHVRXUFHV�GHILQLWLRQ�XVHV�D�PLQLQJ�FRVW�RI�86�������W�IRU�&XW�DQG�)LOO�DQG�86�������W�IRU�6XEOHYHO�FDYLQJ��SURFHVV�FRVW�

RI�86������W��DQG�D�SURFHVV�UHFRYHU\�RI������

��� 0LQHUDO�UHVRXUFHV�DUH�UHSRUWHG�WR�D�JROG�FXWRII�JUDGH��/RV�)LORV�8QGHUJURXQG�RI������J�W�$X��%HUPHMDO�8QGHUJURXQG�RI�

�����J�W�$X��

��� 7RQQDJHV�DUH�URXQGHG�WR�WKH�QHDUHVW�������W��JUDGHV�DUH�URXQGHG�WR�WZR�GHFLPDO�SODFHV�IRU�$X��JUDGHV�IRU�$J�DUH�URXQGHG�WR�

WZR�GHFLPDO�SODFHV��URXQGLQJ�DV�UHTXLUHG�E\�UHSRUWLQJ�JXLGHOLQHV�PD\�UHVXOW�LQ�DSSDUHQW�VXPPDWLRQ�GLIIHUHQFHV�EHWZHHQ�

WRQQHV��JUDGH��DQG�FRQWDLQHG�PHWDO�FRQWHQW��

��� 7RQQDJH�DQG�JUDGH�PHDVXUHPHQWV�DUH�LQ�PHWULF�XQLWV���*ROG�DQG�VLOYHU�FRQWDLQHG�RXQFHV�DUH�UHSRUWHG�DV�WUR\�RXQFHV��

��� ,QFOXGHV�ERWK�R[LGH�DQG�VXOILGH�PLQHUDOL]DWLRQ��
��� 6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ��
�

7RWDO�2SHQ�3LW�DQG�8QGHUJURXQG�0LQHUDO�5HVRXUFH�

7KH�UHVXOWLQJ�0LQHUDO�5HVRXUFH�HVWLPDWHV�IRU�DOO�GHSRVLWV�DW�WKH�/RV�)LORV�VLWH�DUH�VXPPDUL]HG�LQ�
7DEOH���������7KH�WDEOH�KDV�DQ�(IIHFWLYH�'DWH�RI����'HFHPEHU�������

7DEOH�������� /RV�)LORV�0LQH�7RWDO�0LQHUDO�5HVRXUFHV�

&ODVVLILFDWLRQ� 7RQQHV��NW�� $X�*UDGH��J�W��
$X�&RQWDLQHG�
2XQFHV��NR]��

$J�*UDGH�
�J�W��

$J�&RQWDLQHG�
2XQFHV��NR]��

0HDVXUHG� �������� ����� ������ ����� �������

,QGLFDWHG� �������� ����� ������ ����� �������

0HDVXUHG���,QGLFDWHG� �������� ����� ������� ����� ��������

,QIHUUHG� �������� ����� ������ ����� �������
1RWHV��

,QFOXGHV�ERWK�R[LGH�DQG�VXOILGH�PLQHUDOL]DWLRQ��

6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ��

�



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH���±���

������ )DFWRUV�7KDW�0D\�$IIHFW�WKH�0LQHUDO�5HVRXUFH�(VWLPDWH�

)DFWRUV�WKDW�PD\�DIIHFW�WKH�JHRORJLFDO�PRGHOV��WKH�FRQFHSWXDO�SLW�VKHOOV��RU�WKH�XQGHUJURXQG�PLQLQJ�
DVVXPSWLRQV��DQG�WKHUHIRUH�WKH�0LQHUDO�5HVRXUFH�HVWLPDWHV��LQFOXGH�WKH�IROORZLQJ��

� *ROG�DQG�VLOYHU�SULFH�DVVXPSWLRQV��
� &KDQJHV�LQ�LQWHUSUHWDWLRQV�RI�OLWKRORJLFDO�RU�JHRPHWDOOXUJLFDO�GRPDLQV��
� 3LW�VORSH�DQJOHV�IRU�WKH�RSHQ�SLWV�RU�JHRWHFKQLFDO�DVVXPSWLRQV�IRU�XQGHUJURXQG�VWRSH�GHVLJQV��
� &KDQJHV�WR�WKH�PHWKRGRORJ\�XVHG�WR�DVVLJQ�GHQVLWLHV�LQ�WKH�UHVRXUFH�PRGHOV��
� &KDQJHV�WR�WKH�DVVXPSWLRQV�XVHG�WR�JHQHUDWH�WKH�JROG�FXWRII�JUDGHV�IRU�UHVRXUFH�GHFODUDWLRQ��
� &KDQJHV�WR�WKH�VHDUFK�RULHQWDWLRQV��VHDUFK�HOOLSVH�UDQJHV��DQG�QXPEHUV�RI�RFWDQWV�XVHG�IRU�JUDGH�

HVWLPDWLRQ��
� 5HYLVLRQV�WR�WKH�FODVVLILFDWLRQ�FULWHULD�XVHG�DW�/RV�)LORV��
�

������ &RPPHQWV�RQ�0LQHUDO�5HVRXUFH�(VWLPDWHV�

3ULPDU\�VXOILGH�PLQHUDOL]DWLRQ�ZDV�HQFRXQWHUHG�LQ�WKH�/RV�)LORV�2SHQ�3LW�GXULQJ������PLQLQJ�WKDW�UHVXOWHG�
LQ�D�UHGXFWLRQ�RI�PDWHULDO�EHLQJ�VHQW�WR�WKH�FUXVK�OHDFK�SDG���7KLV�VKRXOG�FRQWLQXH�WR�EH�PRQLWRUHG�GXULQJ�
PLQLQJ��

7KH�FXUUHQW�UHVRXUFH�PRGHOV�KDYH�EHHQ�GHYHORSHG�E\�*ROGFRUS�FRUSRUDWH�SHUVRQQHO�XVLQJ�FRUH��5&��DQG�
FKDQQHO�VDPSOH�GDWD���6WHSV�KDYH�EHHQ�WDNHQ�WR�PLWLJDWH�WKH�ELDV�FDXVHG�E\�XVH�RI�FRPSRVLWH�FKDQQHO�
VDPSOHV�LQ�WKH�SUHVHQW�PRGHO��KRZHYHU��IXWXUH�PRGHOV�PXVW�EH�HVWLPDWHG�XVLQJ�RQO\�FRUH�DQG�5&�
FRPSRVLWHV���6WDQWHF�FRQVLGHUV�WKH�FXUUHQW�UHVRXUFH�PRGHOV�WR�EH�D�UHDVRQDEOH�UHSUHVHQWDWLRQ�RI�WKH�/RV�
)LORV�0LQH�0LQHUDO�5HVRXUFHV��

0LQH�VLWH�SHUVRQQHO�VKRXOG�LQVWLJDWH�D�SURJUDP�RI�UHFRQFLOLDWLRQ�RI�WKH�ORQJ�WHUP�UHVRXUFH�PRGHO�YHUVXV�
RQJRLQJ�SURGXFWLRQ�UHFRUGV��WR�YDOLGDWH�WKH�UHVRXUFH�PRGHO�DQG�DGMXVW�WKH�FDSSLQJ�JUDGHV�DFFRUGLQJO\��

�



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH���±��

����� 0,1(5$/�5(6(59(�(67,0$7(6�

����� %DVLV�RI�(VWLPDWHV�

0LQHUDO�5HVHUYHV�ZHUH�HVWLPDWHG�XVLQJ�PHWDO�SULFHV�RI�86�������R]�$X�DQG�DQ�(IIHFWLYH�'DWH�RI�
���'HFHPEHU�������

2SHQ�3LW�0LQHUDO�5HVHUYH�HVWLPDWHV�ZHUH�SUHSDUHG�E\�/RV�)LORV�PLQH�VLWH�VWDII�DQG�YHULILHG�E\�6WDQWHF���
0LQHUDO�5HVHUYHV�DUH�EDVHG�RQ�PDWHULDO�WKDW�KDV�EHHQ�FODVVLILHG�DV�0HDVXUHG�DQG�,QGLFDWHG�0LQHUDO�
5HVRXUFHV���*ROG�SULFLQJ�RI��������R]�ZDV�XVHG�IRU�WKH�/HUFKV�*URVVPDQQ�SURFHVV�WR�FRQILQH�WKH�
UHVRXUFH�PLQHUDOL]DWLRQ�ZLWKLQ�/RV�)LORV�DQG�%HUPHMDO�2SHQ�3LWV���(DFK�RSHQ�SLW�KDV�D�VHSDUDWH�
86�������R]�RSWLPL]HG�SLW�VKHOO�WKDW�ZDV�XVHG�IRU�GHWHUPLQLQJ�WKH�HFRQRPLF�H[WUDFWLRQ���6XUIDFH�VXUYH\V�
DV�RI����'HFHPEHU������DQG�WKH�86�������R]�SLW�VKHOOV�ZHUH�XVHG�WR�FRQVWUDLQ�WKH�UHVHUYH�HVWLPDWHV��

8QGHUJURXQG�0LQHUDO�5HVHUYH�HVWLPDWHV�ZHUH�SUHSDUHG�E\�6WDQWHF�ZLWK�WKH�VXSSRUW�RI�/RV�)LORV�PLQH�VLWH�
VWDII���0LQHUDO�5HVHUYHV�DUH�EDVHG�RQ�PDWHULDO�WKDW�KDV�EHHQ�FODVVLILHG�DV�0HDVXUHG�DQG�,QGLFDWHG�
0LQHUDO�5HVRXUFHV���6ROLGV�PRGHOV�RI�XQGHUJURXQG�ZRUNLQJV�ZHUH�SURYLGHG�WR�6WDQWHF�E\�WKH�/RV�)LORV�
PLQH�VLWH�VWDII���$UHDV�WKDW�ZHUH�PLQHG�RXW�ZHUH�UHPRYHG�WR�HVWDEOLVK�DQ�(IIHFWLYH�'DWH�RI����'HFHPEHU�
������

������� 'LOXWLRQ�

,Q�WKH�RSHQ�SLW�HVWLPDWHV��QR�DOORFDWLRQ������ZDV�PDGH�IRU�GLOXWLRQ�LQ�WKH�0LQHUDO�5HVHUYH���(DFK�EORFN�
ZLWKLQ�WKH�PRGHO�LV���P�î���P�î���P��DQG�ZDVWH�LV�LQFOXGHG�LQ�WKH�ZKROH�EORFN���7KH�PD[LPXP�EXFNHW�
ZLGWK�IRU�ORDGLQJ�HTXLSPHQW��&$7�����LV�����P��VR�LW�ZDV�DVVXPHG�WKDW�HDFK�EORFN�FDQ�EH�PLQHG�DORQH�
ZLWKRXW�EHLQJ�IXUWKHU�GLOXWHG��

,Q�WKH�XQGHUJURXQG�HVWLPDWH��DSSUR[LPDWHO\�����GLOXWLRQ�������P��ZDV�DGGHG���'LOXWLRQ�ZDV�DVVLJQHG�ZLWK�
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7DEOH������� $VVXPSWLRQV�8VHG�IRU�%HUPHMDO�2SHQ�3LW�0LQHUDO�5HVHUYH�(VWLPDWHV�

%HUPHMDO� &UXVK�/HDFK�2UH� 520�2UH�
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7RWDO�3URFHVVLQJ�&RVW��86��W�� ������ ������ ������ ������ ������ ������
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7DEOH������� 3LW�6ORSH�$VVXPSWLRQV��/RV�)LORV�2SHQ�3LW�

3LW�6HFWRU� ,QWHU�5DPS�$QJOH����� %HQFK�)DFH�$QJOH����� 2YHUDOO�$QJOH�����
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7DEOH������� 3LW�6ORSH�$VVXPSWLRQV��%HUPHMDO�2SHQ�3LW�
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������� 3DUDPHWHUV�8VHG�WR�&RQVWUDLQ�0LQHUDO�5HVHUYHV�0LQHG�E\�8QGHUJURXQG�

0HWKRGV�

/RV�)LORV�8QGHUJURXQG�0LQHUDO�5HVHUYHV�ZHUH�UHSRUWHG�DW�D�FXWRII�JUDGH�RI������J�W�$X�IRU�VWRSHV�ZLWKLQ�
����P�RI�D�GHYHORSHG�UDPS���0DWHULDO�PRUH�WKDQ�����P�IURP�D�UDPS�WKDW�UHTXLUHG�DGGLWLRQDO�GHYHORSPHQW�
KDG�D�FXWRII�RI������J�W�$X���0LQHUDOL]HG�EORFNV�XVHG�WR�JHQHUDWH�D�VWRSH�VKDSH�PXVW�KDYH�D�PLQLPXP�
VWULNH�OHQJWK�RI����P�DQG�D�PLQLPXP�PLQLQJ�ZLGWK�RI���P���,Q�WKH�XQGHUJURXQG�HVWLPDWH��DSSUR[LPDWHO\�
����GLOXWLRQ�������P��ZDV�DGGHG�DW�D�]HUR�JUDGH�IRU�JROG�DQG�VLOYHU���0LQLQJ�UHFRYHU\�DVVXPSWLRQV�ZHUH�
DVVLJQHG�WR�WKH�VWRSH�VL]HV��GHSHQGLQJ�RQ�VWRSH�ZLGWK���7KH�0LQHUDO�5HVHUYHV�ZHUH�WULPPHG�WR�UHPRYH�
DUHDV�RI�FXUUHQW�ZRUNLQJV��

7KH�SDUDPHWHUV�XVHG�WR�VXSSRUW�WKH�0LQHUDO�5HVHUYH�HVWLPDWHV�IRU�WKH�XQGHUJURXQG�RSHUDWLRQ�WKDW�
UHTXLUH�GHYHORSPHQW�DUH�VKRZQ�LQ�7DEOH��������7KH�0LQHUDO�5HVHUYH�HVWLPDWHV�IRU�WKH�XQGHUJURXQG�
RSHUDWLRQV�WKDW�GR�QRW�UHTXLUH�GHYHORSPHQW�DUH�VKRZQ�LQ�7DEOH�������

7DEOH������� $VVXPSWLRQV�8VHG�WR�&RQVWUDLQ�/RV�)LORV�8QGHUJURXQG�0LQHUDO�5HVHUYH�
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7D[HV�DQG�5R\DOWLHV� 86��W�SURFHVVHG� �����

6HOOLQJ�&RVW� 86��W�SURFHVVHG� �����

&RVW�RI�5HFODPDWLRQ� 86��W�SURFHVVHG� �����

&$3(;��GHYHORSPHQW�� 86��W�SURFHVVHG� ������

7RWDO�3URFHVVLQJ�&RVW� 86��W�SURFHVVHG� �������

*ROG�5HFRYHU\� �� �����

0LQLQJ�/RVV�*UDGH�$GMXVWPHQW� �� �����

&XWRII�*UDGH� J�W� �����
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,Q�DGGLWLRQ�WR�WKH�FXWRII�JUDGH��WKH�IROORZLQJ�FRQVLGHUDWLRQV�ZHUH�LQFRUSRUDWHG�LQ�FXW�DQG�ILOO�VWRSH�GHVLJQV��

� &XW�KHLJKW�RI�����P�DQG�D�PLQLPXP�PLQLQJ�ZLGWK�RI���P���
� 'LOXWHG�PDWHULDO�LV�DVVLJQHG�D�JUDGH�RI���J�W�$X�DQG���J�W�$J��
�

,Q�DGGLWLRQ��PLQLQJ�UHFRYHU\�DVVXPSWLRQV�ZHUH�DVVLJQHG�WR�WKH�VWRSH�VL]HV��GHSHQGLQJ�RQ�VWRSH�ZLGWK���
6HH�7DEOH�������

7DEOH������� 0LQLQJ�5HFRYHU\�$VVXPSWLRQV�

6WRSH�:LGWK��P��
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$VVXPSWLRQ�����
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UHODWLRQVKLS�EHWZHHQ�WKH�FXUUHQW�RSHUDWLRQV�DQG�WKH�UHPDLQLQJ�0LQHUDO�5HVHUYHV�E\�]RQH���)LJXUH������
DQG�)LJXUH������VKRZ�WKH�OD\RXW�RI�WKH�0LQH�ZRUNLQJV�LQ�UHODWLRQ�WR�WKH�0LQHUDO�5HVHUYH�SDQHOV��
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,QGLFDWHG�0LQHUDO�5HVRXUFHV���$�JROG�SULFH�RI�86�������R]�LV�XVHG�IRU�UHVHUYH�HVWLPDWHV�DORQJ�ZLWK�DQ�
HFRQRPLF�IXQFWLRQ�WKDW�LQFOXGHV�YDULDEOH�RSHUDWLQJ�FRVWV�DQG�PHWDOOXUJLFDO�UHFRYHULHV���6LOYHU�SULFLQJ�LV�QRW�
LQFOXGHG�LQ�WKH�UHVHUYH�FXWRII�JUDGH�FDOFXODWLRQ�GXH�WR�D�SUHYLRXV�VLOYHU�SXUFKDVH�DJUHHPHQW�WKDW�KDV�D�
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IRU�WKH�0LQHUDO�5HVHUYHV�LV����'HFHPEHU�������

7DEOH������� &RPPRGLW\�3ULFHV�IRU�0LQHUDO�5HVHUYH�RU�(FRQRPLF�(YDOXDWLRQ�

&RPPRGLW\� 8QLW� 5HVHUYH�
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6LOYHU� 86��R]� �����
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VRFLRHFRQRPLF��PDUNHWLQJ�DQG�SROLWLFDO�IDFWRUV��DQG�FRQVWUDLQWV���7KH�0LQHUDO�5HVHUYHV�DUH�DFFHSWDEOH�WR�
VXSSRUW�PLQH�SODQQLQJ��
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7DEOH�������� /RV�)LORV�2SHQ�3LW�0LQHUDO�5HVHUYH�6WDWHPHQW�

&ODVVLILFDWLRQ�
7RQQHV�
�NW��

$X�*UDGH�
�J�W��

$X�&RQWDLQHG�
2XQFHV��NR]��

$J�*UDGH�
�J�W��

$J�&RQWDLQHG�
2XQFHV��NR]��

3URYHQ� ������� ����� ���� ����� ����

3UREDEOH� ������ ����� ��� ����� ����

7RWDO�3URYHQ�DQG�3UREDEOH� ������� ����� ���� ����� ����
1RWH���6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ��

�

7DEOH�������� %HUPHMDO�2SHQ�3LW�0LQHUDO�5HVHUYH�6WDWHPHQW�

&ODVVLILFDWLRQ�
7RQQHV�
�NW��

$X�*UDGH�
�J�W��

$X�&RQWDLQHG�
2XQFHV��NR]��

$J�*UDGH�
�J�W��

$J�&RQWDLQHG�
2XQFHV��NR]��

3URYHQ� ������� ����� ���� ����� ������

3UREDEOH� ������� ����� ���� ������ ������

7RWDO�3URYHQ�DQG�3UREDEOH� ������� ����� ���� ����� ������
1RWHV��

��� /RV�)LORV�2SHQ�3LW�DQG�%HUPHMDO�2SHQ�3LW�GHSRVLWV�LQFOXGHG��

��� 0LQHUDO�5HVHUYHV�DUH�FRQWDLQHG�ZLWKLQ�0HDVXUHG�DQG�,QGLFDWHG�SLW�GHVLJQV�DQG�VXSSRUWHG�E\�D�PLQH�SODQ��IHDWXULQJ�

YDULDEOH�WKURXJKSXW�UDWHV��GHSHQGLQJ�RQ�WKH�SLW�EHLQJ�PLQHG���YDULDEOH�PHWDOOXUJLFDO�UHFRYHULHV��GHSHQGLQJ�RQ�

JHRPHWDOOXUJLFDO�GRPDLQ���DQG�FXWRII�RSWLPL]DWLRQ��

��� 0LQHUDOL]DWLRQ�UHSRUWHG�IRU�/RV�)LORV�2SHQ�3LW�LQFOXGHV�WKH�PLQHUDOL]DWLRQ�ZLWKLQ�WKH�SODQQHG��3�SLW�H[WHQVLRQ���

0LQHUDOL]DWLRQ�UHSRUWHG�IRU�%HUPHMDO�2SHQ�3LW�LQFOXGHV�WKH�PLQHUDOL]DWLRQ�ZLWKLQ�WKH�SODQQHG�*XDGDOXSH�SLW�H[WHQVLRQ��

��� 0HWDO�SULFH�DVVXPSWLRQ�IRU�JROG�ZDV�86�������R]��

��� 7KH�/RV�)LORV�2SHQ�3LW�FUXVK�OHDFK�RUH�LV�EDVHG�RQ�DQ�RSHUDWLRQDO�������J�W�$X�FXWRII�JUDGH��520�RUH�LV�EDVHG�RQ�D�

YDULDEOH�������WR�������J�W�$X�RSHUDWLRQDO�FXWRII�JUDGH�WKDW�LV�GHWHUPLQHG�E\�OLWKRORJ\���7KH�/RV�)LORV�0LQHUDO�5HVHUYH�LV�

EDVHG�RQ�D�������J�W�$X�FXWRII�JUDGH���7KH�%HUPHMDO�2SHQ�3LW�FUXVK�OHDFK�RUH�LV�EDVHG�RQ�DQ�RSHUDWLRQDO�������J�W�$X�

FXWRII�JUDGH��520�RUH�LV�EDVHG�RQ�D�YDULDEOH�������WR�������J�W�$X�RSHUDWLRQDO�FXWRII�JUDGH�WKDW�LV�GHWHUPLQHG�E\�OLWKRORJ\��

��� 3URFHVV�JROG�UHFRYHULHV�YDU\�IURP�����WR�����IRU�FUXVK�OHDFK�RUH�DQG�IURP�����WR�����IRU�520�RUH�DW�/RV�)LORV�2SHQ�

3LW��UHFRYHULHV�DW�%HUPHMDO�2SHQ�3LW�YDU\�IURP�����WR�������$����VLOYHU�UHFRYHU\�LV�DVVXPHG�IURP�DOO�JHRPHWDOOXUJLFDO�

GRPDLQV��

��� 5RXQGLQJ��DV�UHTXLUHG�E\�UHSRUWLQJ�JXLGHOLQHV��PD\�UHVXOW�LQ�DSSDUHQW�VXPPDWLRQ�GLIIHUHQFHV�EHWZHHQ�WRQQHV��JUDGH��DQG�

FRQWDLQHG�PHWDO�FRQWHQW��

��� 7RQQDJH�DQG�JUDGH�PHDVXUHPHQWV�DUH�LQ�PHWULF�XQLWV���&RQWDLQHG�JROG�DQG�VLOYHU�RXQFHV�DUH�UHSRUWHG�DV�WUR\�RXQFHV��

��� 6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ��

�



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH���±���

7DEOH�������� 7RWDO�8QGHUJURXQG�0LQHUDO�5HVHUYH�6WDWHPHQW�

&ODVVLILFDWLRQ�
7RQQHV�
�NW��

$X�*UDGH�
�J�W��

$X�&RQWDLQHG�
2XQFHV��NR]��

$J�*UDGH�
�J�W��

$J�&RQWDLQHG�
2XQFHV��NR]��

3URYHQ� ���� ����� ���� ������ ����

3UREDEOH� ������ ����� ���� ������ ������

7RWDO�3URYHQ�DQG�3UREDEOH�ZLWK�
'LOXWLRQ�

������ ����� ���� ������ ������

1RWH���6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ��

�

7DEOH�������� 1XND\�8QGHUJURXQG�0LQHUDO�5HVHUYHV�

&ODVVLILFDWLRQ�
7RQQHV�
�NW��

$X�*UDGH�
�J�W��

$X�&RQWDLQHG�
2XQFHV��NR]��

$J�*UDGH�
�J�W��

$J�&RQWDLQHG�
2XQFHV��NR]��

3URYHQ� ���� ����� ��� ������ ���

3UREDEOH� ���� ����� ��� ������ ���

7RWDO�3URYHQ�DQG�3UREDEOH� ���� ����� ��� ������ ����
1RWH���6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ��

�

7DEOH�������� 3HQLQVXODU�8QGHUJURXQG�0LQHUDO�5HVHUYHV�

&ODVVLILFDWLRQ�
7RQQHV�
�NW��

$X�*UDGH�
�J�W��

$X�&RQWDLQHG�
2XQFHV��NR]��

$J�*UDGH�
�J�W��

$J�&RQWDLQHG�
2XQFHV��NR]��

3URYHQ� ���� ����� ��� ����� ���

3UREDEOH� ���� ����� ���� ������ ����

7RWDO�3URYHQ�DQG�3UREDEOH� ���� ����� ���� ������ ����
1RWH���6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ��

�

7DEOH�������� 6XU�8QGHUJURXQG�0LQHUDO�5HVHUYHV�

&ODVVLILFDWLRQ�
7RQQHV�
�NW��

$X�*UDGH�
�J�W��

$X�&RQWDLQHG�
2XQFHV��NR]��

$J�*UDGH�
�J�W��

$J�&RQWDLQHG�
2XQFHV��NR]��

3URYHQ� ���� ����� ��� ������ ����

3UREDEOH� ��� ����� ��� ������ ���

7RWDO�3URYHQ�DQG�3UREDEOH� ���� ����� ��� ������ ����
1RWH���6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ��

�



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH���±���

7DEOH�������� =RQH����8QGHUJURXQG�0LQHUDO�5HVHUYHV�

&ODVVLILFDWLRQ�
7RQQHV�
�NW��

$X�*UDGH�
�J�W��

$X�&RQWDLQHG�
2XQFHV��NR]��

$J�*UDGH�
�J�W��

$J�&RQWDLQHG�
2XQFHV��NR]��

3URYHQ� ��� ����� ��� ������ ���

3UREDEOH� ���� ����� ���� ������ ����

7RWDO�3URYHQ�DQG�3UREDEOH� ���� ����� ���� ������ ����
1RWHV��

��� 0LQHUDO�5HVHUYHV�DUH�FRQWDLQHG�ZLWKLQ�VWRSH�GHVLJQV�WKDW�KDYH�D�PLQLPXP�KRUL]RQWDO�FRQWLQXLW\�RI����P��DQG�PLQLPXP�

PLQLQJ�ZLGWK�RI���P��DQG�VXSSRUWHG�E\�D�PLQH�SODQ�WKDW�IHDWXUHV�YDULDEOH�VWRSH�WKLFNQHVVHV�GHSHQGLQJ�RQ�]RQH��DQG�FXWRII�

RSWLPL]DWLRQ��

��� 0HWDO�SULFH�DVVXPSWLRQ�ZDV��������IRU�$X��

��� 0LQHUDO�5HVHUYHV�DUH�UHSRUWHG�EDVHG�RQ�D�FXWRII�JUDGH�RI������J�W�$X�IRU�VWRSHV�ZLWKLQ�����RI�SODQQHG�UDPS�DQG�

�����J�W�$X�IRU�VWRSHV�UHTXLULQJ�GHYHORSPHQW��

��� 'LOXWLRQ�LV�DVVLJQHG�DQ�DYHUDJH�RI�����DW�D���JUDGH�IRU�$X�DQG�$J��

��� 0LQLQJ�UHFRYHU\�LV�YDULDEOH��EDVHG�RQ�VWRSH�ZLGWK�DQG�FDQ�UDQJH�IURP�����WR�������

��� 3URFHVV�JROG�UHFRYHULHV�DUH�HVWLPDWHG�DW�������$����VLOYHU�UHFRYHU\�LV�DVVXPHG�IURP�DOO�]RQHV��

��� 5RXQGLQJ�DV�UHTXLUHG�E\�UHSRUWLQJ�JXLGHOLQHV�PD\�UHVXOW�LQ�DSSDUHQW�VXPPDWLRQ�GLIIHUHQFHV�EHWZHHQ�WRQQHV��JUDGH��DQG�

FRQWDLQHG�PHWDO�FRQWHQW��

��� 7RQQDJH�DQG�JUDGH�PHDVXUHPHQWV�DUH�LQ�PHWULF�XQLWV���&RQWDLQHG�JROG�DQG�VLOYHU�RXQFHV�DUH�UHSRUWHG�DV�WUR\�RXQFHV��

��� 6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ��

�

,QYHQWRU\�

'XULQJ�WKH�HDUOLHU�\HDUV�RI�WKH�/RV�)LORV�0LQH��VXE�RSWLPDO�OHDFK�SDG�SHUIRUPDQFH�OHG�WR�ORZHU�WKDQ�
H[SHFWHG�JROG�SURGXFWLRQ�RYHU�WKH�OLIH�RI�WKH�OHDFK�SDG���7KLV�KDV�UHVXOWHG�LQ�D�VLJQLILFDQW�DFFXPXODWLRQ�RI�
XQ�OHDFKHG�UHFRYHUDEOH�JROG�LQYHQWRU\�ZLWKLQ�WKH�OHDFK�SDG���7KH�KLVWRULF�DFFXPXODWHG�OHDFK�SDG�
LQYHQWRU\�LV�QRZ�DFWLYHO\�EHLQJ�GUDZQ�GRZQ��

$FFXPXODWHG�JROG�IURP�520�DQG�FUXVKHG�PDWHULDO�SODFHG�IRU�OHDFKLQJ��ERRNHG�LQYHQWRU\��YHUVXV�
UHFRYHUHG�JROG�ZDV�HVWLPDWHG�E\�/RV�)LORV�PLQH�VLWH�DW�����NR]�$X�UHFRYHUDEOH��DV�RI�
���'HFHPEHU���������$�UHYLHZ�ZDV�FRPSOHWHG�E\�.&$�LQ�-DQXDU\�������FRQILUPHG�WKH�UHFRYHUDELOLW\�RI�
WKLV�LQYHQWRU\��7KHVH�JROG�RXQFHV�DUH�FRQVLGHUHG�WR�EH�WKH�UHFRYHUDEOH�SRUWLRQ�RI�WKH�LQYHQWRU\�DQG�FDQ�
EH�DGGHG�WR�WKH�0LQHUDO�5HVHUYH��5HIHU�WR�7DEOH��������

7DEOH�������� /RV�)LORV�0LQH�+HDS�/HDFK�3DG�5HVHUYH�

&ODVVLILFDWLRQ�
7RQQHV�
�NW��

$X�*UDGH�
�J�W��

$X�5HFRYHUDEOH�
2XQFHV��NR]��

$J�*UDGH�
�J�W��

$J�&RQWDLQHG�
2XQFHV��NR]��

3UREDEOH� �� �� ���� �� ��

�

7KH�LQYHQWRU\�KDV�EHHQ�WKH�VXEMHFW�RI�LQYHVWLJDWLRQV�DQG�UHFRYHU\�SURJUDPV�VLQFH��������'XULQJ�������D�
WRWDO�RI��������R]�$X�ZDV�UHFRYHUHG�XVLQJ�D�FRPELQDWLRQ�RI�GULOOLQJ�DQG�UHLQMHFWLRQ�RI�SUHVVXUL]HG�OHDFK�
VROXWLRQ��UH�KDQGOLQJ�RI�LQYHQWRU\��DQG�VXUIDFH�UH�OHDFKLQJ���$FFHOHUDWHG�UHFRYHU\�RI�WKH�UHPDLQLQJ�KLVWRULF�
DFFXPXODWHG�JROG�IURP�WKH�/HDFK�3DG�5HVHUYH�LV�VFKHGXOHG�WR�RFFXU�RYHU�WKH�QH[W���WR���\HDUV��



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH���±���

/RV�)LORV�6LWH�*ROG�2SHUDWLRQV�

7DEOH�������SUHVHQWV�WKH�WRWDO�0LQHUDO�5HVHUYHV�IRU�/RV�)LORV��ZLWK�DQ�(IIHFWLYH�'DWH�RI�
���'HFHPEHU�������

7DEOH�������� /RV�)LORV�0LQH�7RWDO�0LQHUDO�5HVHUYH�6WDWHPHQW�

&ODVVLILFDWLRQ� 7RQQHV��NW��
$X�*UDGH�

�J�W��
$X�&RQWDLQHG�
2XQFHV��NR]��

$J�*UDGH�
�J�W��

$J�&RQWDLQHG�
2XQFHV��NR]��

3URYHQ� ������� ����� ���� ����� ������

3UREDEOH� ������� ����� ���� ������ ������

7RWDO�3URYHQ�DQG�3UREDEOH� ������� ����� ������ ����� ������
1RWH���6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ��

�

,Q�DGGLWLRQ��WKHUH�LV�D�/HDFK�3DG�5HVHUYH�RI��������NW�DW������J�W��ZKLFK�FRQWDLQV�����NR]�$X���7KH�
HVWLPDWHG�UHFRYHU\�LV�������DQG��WKHUHIRUH��WKHUH�DUH�����NR]�RI�UHFRYHUDEOH�JROG�RXQFHV�LQFOXGHG�LQ�WKH�
PLQH�SODQ���7KH�WRWDO�3URYHQ�DQG�3UREDEOH�0LQHUDO�5HVHUYHV��LQFOXGLQJ�WKH�UHFRYHUDEOH�RXQFHV�LQ�WKH�
/HDFK�3DG�5HVHUYH��3UREDEOH�0LQHUDO�5HVHUYH���LV�������NR]��

����� )DFWRUV�WKDW�0D\�$IIHFW�WKH�0LQHUDO�5HVHUYH�(VWLPDWH�

)DFWRUV�ZKLFK�PD\�DIIHFW�WKH�0LQHUDO�5HVHUYH�HVWLPDWHV�LQFOXGH�WKH�IROORZLQJ��

� 0HWDO�SULFHV��
� 0LQLQJ�DQG�PHWDOOXUJLFDO�UHFRYHU\�DVVXPSWLRQV��
� 3UHVHQFH�RI�XQH[SHFWHG�TXDQWLWLHV�RI�VXOILGH�PLQHUDOV�HQFRXQWHUHG�LQ�WKH�RSHQ�SLWV�WKDW�PD\�UHTXLUH�

WKH�PLQHUDOL]HG�RUH�WR�EH�VHQW�WR�ZDVWH�UDWKHU�WKDQ�WR�WKH�KHDS�OHDFK��
� 0HWKRGRORJ\�RI�DVVLJQLQJ�RUH�GHQVLWLHV��
� *HRWHFKQLFDO�FKDUDFWHULVWLFV�RI�WKH�URFN�PDVV��
� ([FHVV�XQGHUJURXQG�PLQLQJ�GLOXWLRQ��
� $ELOLW\�WR�UHFRYHU�RXQFHV�LQ�/HDFK�3DG�5HVHUYH��
� $ELOLW\�RI�WKH�PLQLQJ�RSHUDWLRQ�WR�PHHW�WKH�SODQQHG�DQQXDO�WKURXJKSXW�UDWH�IRU�WKH�SURFHVV�SODQW��
�

����� &RPPHQWV�RQ�0LQHUDO�5HVHUYH�(VWLPDWHV�

6WDQWHF�FRQVLGHUV�WKH�FXUUHQW�UHVHUYH�HVWLPDWHV�WR�EH�D�UHDVRQDEOH�UHSUHVHQWDWLRQ�RI�WKH�/RV�)LORV�PLQH��

�



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH���±��

����� 0,1,1*�0(7+2'6�

����� *HRWHFKQLFDO�

5HYLHZ�RI�WKH�DYDLODEOH�JHRWHFKQLFDO�UHSRUWV�IRU�WKH�FXUUHQW�RSHQ�SLW�DQG�XQGHUJURXQG�PLQHV�DW�/RV�)LORV�
HYLGHQFHG�D�JHQHUDO�VRXQG�XQGHUVWDQGLQJ�RI�WKH�JHRORJLFDO�DQG�JHRWHFKQLFDO�FRQGLWLRQV���0LQLQJ�LV�
FDUULHG�RXW�DORQJ�WKH�PLQHUDOL]HG�FRQWDFW�EHWZHHQ�WKH�VHGLPHQWDU\�URFNV�RI�WKH�0RUHORV�)RUPDWLRQ�DQG�
WKH�GRPH�VKDSHG�JUDQRGLRULWLF�LQWUXVLYH�ERGLHV���7KLV�FRQWDFW�LV�KHDYLO\�DOWHUHG�DQG�RI�SRRU�URFN�TXDOLW\��

([LVWLQJ�DQG�SURSRVHG�RSHQ�SLWV�DQG�XQGHUJURXQG�PLQHV�IROORZ�WKLV�FRQWDFW��*HRWHFKQLFDO�FRQVXOWLQJ�
ILUPV�VXFK�DV�*ROGHU�$VVRFLDWHV��*ROGHU��DQG�&DOO�DQG�1LFKRODV��,QF���&1,��KDYH�SURGXFHG�IHDVLELOLW\�OHYHO�
JHRWHFKQLFDO�DVVHVVPHQWV�IRU�SLW�VORSHV�VLQFH��������,Q�WXUQ��WKH�XQGHUJURXQG�JHRWHFKQLFDO�PLQH�GHVLJQ�
KDV�IROORZHG�D�OHVV�IRUPDO��EXW�SURDFWLYH�DSSURDFK�WR�URFN�PHFKDQLFV��ZKLFK�KDV�DOORZHG�/RV�)LORV�WR�
PLQH�VHYHUDO�RUH�ERGLHV�XQGHU�WKHVH�DGYHUVH�JURXQG�FRQGLWLRQV��

������� 0LQH�3ODQ�

0LQH�SODQV�IRU�WKH�/RV�)LORV�DQG�%HUPHMDO�2SHQ�3LWV�ZHUH�GRFXPHQWHG�LQ�D�VHULHV�RI�SKDVH�SLW�VKHOO�
VXUIDFH�PRGHOV�LQ��G[I�IRUPDW���3URSRVHG�XQGHUJURXQG�PLQH�OD\RXWV�IRU�WKH�%HUPHMDO�8QGHUJURXQG�DQG�
WKH�/RV�)LORV�8QGHUJURXQG��1XND\��6XU��3HQLQVXODU��DQG�=RQH�����ZHUH�SURYLGHG�LQ�D�VHULHV�RI�SRO\OLQHV��
DOVR�LQ��G[I�ILOH�IRUPDWV��

$�WRWDO�RI�WZR�SKDVHV��3��D�DQG�3��E��IRU�/RV�)LORV�2SHQ�3LW�DQG�IRXU�SKDVHV��%��E��%��F��%����DQG�
*XDGDOXSH��IRU�%HUPHMDO�2SHQ�3LW�ZHUH�SURGXFHG�E\�/RV�)LORV�VWDII��DQG�UHYLHZHG�DQG�YDOLGDWHG�E\�
6WDQWHF��

$SDUW�IURP�%HUPHMDO�8QGHUJURXQG��DOO�SURSRVHG�XQGHUJURXQG�RUH�ERGLHV�DUH�QDUURZ�DQG�GLS�DORQJ�WKH�
VWHHS�FRQWDFW�EHWZHHQ�VHGLPHQWDU\�DQG�LQWUXVLYH�URFNV��

������� 2SHQ�3LW�'HVLJQV�

3LW�VORSH�GHVLJQ�FULWHULD�IRU�WKH�FXUUHQW�/RV�)LORV�DQG�%HUPHMDO�2SHQ�3LWV�ZHUH�GHYHORSHG�E\�*ROGHU�
�������������DQG�LQFUHPHQWDOO\�PRGLILHG�E\�&1,��������������EDVHG�RQ�DGGLWLRQDO�JHRWHFKQLFDO�GULOOLQJ���
3LW�VORSH�GHVLJQ�FULWHULD�IRU�WKH�SURSRVHG��3�SLWV�DUHD�DQG�WKH�%HUPHMDO�1RUWK�2SHQ�3LW�ZHUH�FDUULHG�RXW�
E\�&1,�LQ������DQG�������DQG�ZHUH�EDVHG�RQ�D�VHULHV�RI�JHRWHFKQLFDO�GULOOKROHV�E\�*ROGHU�DQG�&1,��

3URGXFWLRQ�EHQFKHV�LQ�WKH�RSHQ�SLWV�DUH�GHVLJQHG���P�LQ�KHLJKW�DQG�VWDFNHG�LQ�GRXEOH�EHQFKHV�RI����P��
ZKLFK�LV�WKH�FXUUHQW�SUDFWLFH�DW�/RV�)LORV��

'HVLJQ�FULWHULD�IRU�WKH�SURSRVHG�RSHQ�SLWV�UDQJH�IURP�LQWHU�UDPS�DQJOHV��,5$V��RI�����WR�����LQ�WKH�/RV�
)LORV��3�2SHQ�3LW�DUHD�DQG�DOPRVW�����IRU�WKH�%HUPHMDO�2SHQ�3LW���7KH�%HUPHMDO�1RUWK�2SHQ�3LW�SXVKEDFN�
LV�GHVLJQHG�IRU�DQ�,5$�RI������

������� $FKLHYHG�,QWHU�5DPS�$QJOHV�

$Q�DQDO\VLV�RI�WKH�DV�EXLOW�SLW�VORSH�FRQILJXUDWLRQV�ZDV�FRPSOHWHG�IRU�WKH�/RV�)LORV�DQG�%HUPHMDO�2SHQ�
3LWV����

)LJXUH������DQG�)LJXUH������GHSLFW�WKH�DV�EXLOW�VHFWRUV�RI�WKH�/RV�)LORV�DQG�%HUPHMDO�2SHQ�3LWV��
UHVSHFWLYHO\��ZLWK�WKH�FRUUHVSRQGLQJ�PHDVXUHG�DQG�GHVLJQHG�,5$���)RU�WKLV�DVVHVVPHQW��QR�GHWDLOHG�
NLQHPDWLF�DQDO\VLV�ZDV�DWWHPSWHG��
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$W�WKH�/RV�)LORV�2SHQ�3LW��PHDVXUHG�,5$V�LQ�WKH�ZHVW�ZDOO�UDQJH�IURP�����WR�������7KH�VRXWKZHVW�ZDOO�ZDV�
PLQHG�DW�D�������,5$�LQ�WKH�SRRU�TXDOLW\�URFN�DORQJ�WKH�FRQWDFW�EHWZHHQ�WKH�LQWUXVLYH�DQG�VHGLPHQWDU\�
URFNV���,5$V�LQ�WKH�HDVW�ZDOO�UDQJH�IURP�������WR������LVRODWHG�VHFWRUV�LQ�WKH�SLW�VKRZ�,5$V�RI�����DQG�
��������

%HUPHMDO�GHVLJQ�,5$V�IRU�ZHVW�IDFLQJ�ZDOOV�UDQJH�IURP�����WR������ZKLOH�HDVW�IDFLQJ�ZDOOV�VKRZ�VOLJKWO\�
ORZHU�DQJOHV��UDQJLQJ�IURP�����WR������

)LJXUH������� 3ODQ�9LHZ�RI�/RV�)LORV�2SHQ�3LW��'HVLJQ�DQG�$FWXDO�,QWHU�5DPS�$QJOHV��

�
�

$W�WKH�%HUPHMDO�2SHQ�3LW��RXWHU�ZDOOV�H[FDYDWHG�LQ�VHGLPHQWDU\�URFNV�H[KLELWHG�,5$V�IURP�������WR�������
DORQJ�WKH�ZHVW�ZDOO�DQG�IURP�������WR�������DORQJ�WKH�HDVW�ZDOO���7KH�LQWHULRU�HDVW�ZDOOV�PLQHG�LQ�
JUDQRGLRULWH�URFNV�LQ�%HUPHMDO�1RUWK�2SHQ�3LW�H[LKLELWHG�,5$V�IURP�������WR��������



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH���±��

)LJXUH������� 3ODQ�9LHZ�RI�WKH�%HUPHMDO�2SHQ�3LW��'HVLJQ�DQG�$FWXDO�,QWHU�5DPS�$QJOHV��

�
�

/RZHU�,5$�YDOXHV�LQ�WKH�HDVW�IDFLQJ�ZDOOV�PD\�EH�DVVRFLDWHG�ZLWK�GLVWULFW�VFDOH��PRGHUDWHO\�HDVW�GLSSLQJ�
IHDWXUHV��DQG�MRLQW�DQLVRWURS\�EHVW�UHSUHVHQWHG�LQ�WKH�VLOOV�GLVWULEXWLRQ�LQ�WKH�/RV�)LORV�2SHQ�3LW�VLOO��DQG�
SRVVLEO\�LQ�WKH�RUH�GLVWULEXWLRQ�LQ�WKH�%HUPHMDO�6RXWK�2SHQ�3LW��

7KH�RQO\�VLJQLILFDQW�SLW�VORSH�LQVWDELOLW\�UHSRUWHG�IRU�HLWKHU�/RV�)LORV�RU�%HUPHMDO�LV�E\�&1,��������WR�WKH�
ZHVW�KLJKZDOO�LQ�/RV�)LORV��ZKLFK�ZDV�DWWULEXWDEOH�WR�SRRU�URFN�PDVV�TXDOLW\�DORQJ�WKH�FRQWDFW�EHWZHHQ�
JUDQRGLRULWH�DQG�VHGLPHQWDU\�URFNV���0LWLJDWLRQ�LQFOXGHG�UHGXFLQJ�WKH�,5$�WR�������7KH�RYHUDOO�
JHRWHFKQLFDO�GHVLJQ�IRU�WKH�/RV�)LORV�DQG�%HUPHMDO�2SHQ�3LWV�LV�DFFHSWDEOH�IRU�WKH�SUHYDLOLQJ�JHRORJLF�
FRQGLWLRQV��

2SHQ�3LW�+\GURJHRORJ\�

1R�K\GURJHRORJLFDO�DVVHVVPHQWV�KDYH�EHHQ�FDUULHG�RXW�IRU�WKH�/RV�)LORV�DUHD���:DWHU�VXSSO\�WR�WKH�0LQH�
LV�FRQGXFWHG�IURP�0H]FDOD��DW�DSSUR[LPDWHO\����NP�IURP�WKH�VLWH���*URXQGZDWHU�DW�WKH�0LQH�LV�GHHSHU�
WKDQ�FXUUHQW�PLQLQJ�DFWLYLW\���:DWHU�OHYHOV�DW�WKH�3UHVD�&DUDFRO�DQG�QHDUE\�ZDWHU�FRXUVHV�DUH�DW�DERXW�
����PDVO��

7KH�FXUUHQW�PLQLPXP�SLW�IORRU�HOHYDWLRQ�LV�DW�������PDVO�LQ�WKH�/RV�)LORV�2SHQ�3LW��ZLWK�QR�LQGLFDWLRQV�RI�
JURXQGZDWHU���7KH�PLQLPXP�SURSRVHG�SLW�IORRU�LV�DW�������PDVO�DW�WKH�/RV�)LORV�XOWLPDWH�SLW���7KH�ILQDO�SLW�
ERWWRP�IRU�WKH�%HUPHMDO�2SHQ�3LW�LV�DW�������PDVO��
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������� *HRWHFKQLFDO�%ORFN�0RGHO�

7KH�JHRWHFKQLFDO�EORFN�PRGHO�FRQVWUXFWHG�E\�&1,��������������LV�EDVHG�RQ�FRUH�KROH�54'�YDOXHV���
6QRZGHQ��������LQGLFDWHG�WKDW�DIWHU�GULOOLQJ��FRUH�ZDV�WUDQVSRUWHG����NP�WR�D�FRUH�VKHG�LQ�0H]FDOD�IURP�
WKH�GULOO�SDG���,W�ZDV�GHPRQVWUDWHG�WKDW�KDQGOLQJ�DQG�WUDQVSRUWDWLRQ�RI�FRUH�ZRXOG�LQGXFH�DGGLWLRQDO�
PHFKDQLFDO�EUHDNDJH��ORZHULQJ�DSSDUHQW�54'���$Q�54'�EDVHG�PRGHO�VKRXOG�UHFRJQL]H�ELDV�IURP�
H[WHUQDO�GDPDJH�WR�WKH�FRUH�WR�UHGXFH�DQ�RYHU�FRQVHUYDWLYH�ELDV��

&1,�UDQ�EDVLF�VWDWLVWLFV�RQ�WKH�GULOO�KROHV�EXW�GLG�QRW�YDOLGDWH�WKH�GULOO�KROH�GDWDEDVH��UHVXOWLQJ�LQ�WKH�
JHRPHFKDQLFDO�GDWDEDVH�QRW�EHLQJ�YDOLGDWHG���7KH�JHRWHFKQLFDO�ORJJLQJ�SURFHGXUHV�ZHUH�EDVHG�RQ�54'�
URFN�VHFWLRQ�PHDVXUHPHQWV�JUHDWHU�WKDQ����FP�DQG�VWUHQJWK�LQGLFHV�IURP���WR����

������� 2SLQLRQ�RQ�3URSRVHG�3LW�'HVLJQV�

$�FRPSDULVRQ�EHWZHHQ�GHVLJQ�DQG�DFWXDO�,5$V�ZDV�FRPSOHWHG���,W�LV�DSSDUHQW�WKDW�WKH�0LQH�DGMXVWHG�WKH�
SLW�VORSH�DQJOHV�WR�FRPSHQVDWH�IRU�DFWXDO�JURXQG�FRQGLWLRQV��

7KHUH�LV�QR�HYLGHQFH�RI�ZDWHU�LQ�WKH�KLJKZDOOV��

������� /RV�)LORV�8QGHUJURXQG�

,QIRUPDWLRQ�DYDLODEOH�FKDUDFWHUL]HV�WKH�/RV�)LORV�6XU��6XELGD��6DQ�$QGUHV�\�'LHJRV��DQG�/RV�)LORV�1RUWH�
�3HULIpULFR�1XND\�\�3HQLQVXODU��PLQHV�DV�QDUURZ��KLJK�DQJOH�RUH�ERGLHV�GHYHORSHG�DORQJ�WKH�FRQWDFW�
EHWZHHQ�DQ�LQWHQVHO\�DOWHUHG�JUDQRGLRULWH�LQ�WKH�IRRWZDOO�DQG�VHGLPHQWDU\�URFN�RI�IDLU�TXDOLW\���&XW�DQG�)LOO�
PLQLQJ�PHWKRGV�DUH�XVHG�IRU�PLQLQJ�VHOHFWLYLW\��

3URFHGXUHV�IRU�H[FDYDWLRQ�VWDELOLW\�DUH�GLUHFWHG�E\�JHRWHFKQLFDO�WHFKQLFLDQV�EDVHG�RQ�IDFWRUV�VXFK�DV�
URFN�PDVV�DQG�URFN�TXDOLW\���3ULPDU\�GHYHORSPHQW��LQFOXGLQJ�UDPSV�DQG�PDLQ�DFFHVVHV��DUH�GULYHQ�LQ�
FRPSHWHQW�OLPHVWRQH�ZKHQHYHU�SRVVLEOH�DQG�JHQHUDOO\�UHTXLUHV�PLQLPDO�URFN�EROW�DQG�PHVK�VXSSRUW���,Q�
RU�QHDU�WKH�RUH�]RQH��ZKLFK�RIWHQ�FRQVLVWV�RI�VRIW�URFN�DQG�FOD\V��WKH�KHDGLQJV�DUH�SURQH�WR�RYHUEUHDN��
ORZ�VWDQG�XS�WLPH��DQG�GHIRUPDWLRQ���6SDQV�IURP���P�WR���P�DUH�FRPPRQ�DQG�UHTXLUH�D����PP�VKRWFUHWH��
EROWV��DQG�PHVK�DV�SULPDU\�VXSSRUW��

8QGHUJURXQG�ZDWHU�VRXUFHV�LQFOXGH�LQGXFHG�SURFHVV�ZDWHU�DQG�JURXQGZDWHU�DQG�KDYH�D�QHJOLJLEOH�
LPSDFW�RQ�PLQH�RSHUDWLRQV���7KHUH�LV�QR�XQGHUJURXQG�SXPSLQJ�V\VWHP��

������� 2SLQLRQ�RQ�3URSRVHG�8QGHUJURXQG�2SHUDWLRQV�

*HRWHFKQLFDO�FRQGLWLRQV�DW�/RV�)LORV�8QGHUJURXQG�DUH�ZHOO�XQGHUVWRRG�EDVHG�RQ�DFWXDO�PLQLQJ�
H[SHULHQFH���&RQVLGHUDWLRQV�IRU�DOWHUQDWH�PLQLQJ�PHWKRGV��VXFK�DV�8QGHUKDQG�&XW�DQG�)LOO��FHPHQWHG�
URFN�ILOO��DQG�QRQ�'ULOO�DQG�%ODVW�PHWKRGV��FRXOG�DGG�YDOXH�WR�WKH�PLQLQJ�RSHUDWLRQV��

����� 2SHQ�3LW�0LQH�0HWKRGV�

������� 3LW�'HVLJQV�

7KH�SLW�GHVLJQ�DVVXPHV�GHYHORSPHQW�RI�D�QXPEHU�RI�SLW�SKDVHV�DV�LQGLFDWHG�LQ�7DEOH������DQG�
)LJXUH�������/RV�)LORV���DQG�7DEOH������DQG�)LJXUH�������%HUPHMDO����0LQLQJ�RSHUDWLRQV�IRU�IXWXUH�PLQLQJ�
SKDVHV�DUH�FXUUHQWO\�SODQQHG�WR�XVH�WKH�VDPH�SLW�FRQILJXUDWLRQV�DQG�WKH�VDPH�HTXLSPHQW�DV�LV�FXUUHQWO\�
LQ�XVH��
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0LQH�GHVLJQ�DVVXPSWLRQV�LQFOXGH�WKH�IROORZLQJ��

� (TXLSPHQW�$YDLODELOLW\�������
� (TXLSPHQW�8WLOL]DWLRQ�������
� (IIHFWLYH�+RXUV������SHU�GD\�
� 0LQLQJ�'D\V�SHU�<HDU�������
� (TXLSPHQW���)&���&�7UXFN��(;�����6KRYHO��&)���+�/RDGHU�
� +DXO�5RDG�:LGWK������P�
� +DXO�5RDG�*UDGH�������
� %HQFK�+HLJKW������P�
� 0LQLPXP�0LQLQJ�:LGWK������P�
� &UXVKLQJ�&DSDFLW\������NW�G�
�

7DEOH������� /RV�)LORV�2SHQ�3LW�'HVLJQ�3KDVHV�E\�<HDU�

'HSRVLW� /20�3URGXFWLRQ�

3KDVH�,D� ����±�����

3KDVH�,E� ����±�����

�

)LJXUH������� )LQDO�/RV�)LORV�2SHQ�3LW�'HVLJQ��86�������R]�$X��

�
1RWH��)LJXUH�SUHSDUHG�E\�6WDQWHF�������

�

7DEOH������� %HUPHMDO�2SHQ�3LW�'HVLJQ�3KDVHV�E\�<HDU�

'HSRVLW� /20�3URGXFWLRQ�

3KDVH�,,E� ����±�����

3KDVH�,,F� ����±�����

3KDVH�,,,� ����±�����

3KDVH�*3(� ����±�����

�
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)LJXUH������� )LQDO�%HUPHMDO�2SHQ�3LW�'HVLJQ��86�������R]�$X��

�
1RWH��)LJXUH�SUHSDUHG�E\�6WDQWHF�������

�

������� 0LQLQJ�0HWKRG�

'ULOO�SDWWHUQV�DUH�ODLG�RXW�E\�WKH�0LQH�3ODQQLQJ�'HSDUWPHQW��DIWHU�FRQVLGHUDWLRQ�RI�IDFWRUV�VXFK�DV�RUH�
JUDGH��VWUXFWXUDO�JHRORJ\��JHRPHWDOOXUJLFDO�GRPDLQV��URFN�KDUGQHVV��IUDJPHQWDWLRQ��GULOO�KROH�GLDPHWHU��
DQG�H[SORVLYH�WR�EH�XVHG���7KH�GULOO�SDWWHUQ�VSDFLQJ�IRU�/RV�)LORV�2SHQ�3LW�LV�GHWDLOHG�LQ�7DEOH������DQG�
WKH�GULOO�SDWWHUQ�VSDFLQJ�IRU�%HUPHMDO�1RUWK�DQG�6RXWK�2SHQ�3LWV�DUH�GHWDLOHG�LQ�7DEOH������DQG�
7DEOH�������UHVSHFWLYHO\���

7DEOH������� /RV�)LORV�2SHQ�3LW�'ULOO�3DWWHUQ�

5RFN�7\SH�
*HRPHWDOOXUJLFDO

'RPDLQV�
'HQVLW\��
�NJ�P���

3DWWHUQ�

,QWUXVLYH� ,$� ����� ��P�î���P�

,QWUXVLYH� ,%� ����� ��P�î���P�

/LPHVWRQH� ,,� ����� ����P�î�����P�

/LPHVWRQH� ,,� ����� ��P�î�����P�

,QWUXVLYH� ,,,� ����� ����P�î�����P�

2[LGH� ,9� ������������ ��P�î���P�

,QWUXVLYH�(DVW� *'B,$� ����� ����P�î�����P�

,QWUXVLYH�&=*'� *'B,%� ����� ����P�î�����P�

�
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7DEOH������� %HUPHMDO�1RUWK�2SHQ�3LW�'ULOO�3DWWHUQ�

5RFN�7\SH�
*HRPHWDOOXUJLFDO�

'RPDLQV�
'HQVLW\��
�NJ�P���

3DWWHUQ�

,QWUXVLYH� ,$� ����� ��P�î���P�

,QWUXVLYH� ,%� ����� ����P�î�����P�

&DUERQDWH� ,,� ����� ����P�î�����P�

,QWUXVLYH� ,,,� ����� ��P�î���P�

2[LGH� ,9� ����� ����P�î�����P�

�

7DEOH������� %HUPHMDO�6RXWK�2SHQ�3LW�'ULOO�3DWWHUQ�

5RFN�7\SH�
*HRPHWDOOXUJLFDO�

'RPDLQV�
'HQVLW\��
�NJ�P���

3DWWHUQ�

,QWUXVLYH� ,$� ����� ��P�î���P�

,QWUXVLYH� ,%� ����� ��P�î���P�

&DUERQDWH� ,,� ����� ����P�î�����P�

,QWUXVLYH� ,,,� ����� ��P�î���P�

2[LGH� ,9� ����� ����P�î�����P�

�

'ULOOLQJ�LV�FRPSOHWHG�XVLQJ�$WODV�&RSFR�GULOO�ULJV���'ULOOLQJ�SDWWHUQV�W\SLFDOO\�KDYH����WR����EODVWKROHV�RQ�D�
JLYHQ�URXQG��DQG�KROHV�DUH����FP�LQ�GLDPHWHU���$W�/RV�)LORV�DQG�%HUPHMDO�2SHQ�3LWV��WKH�SURGXFWLRQ�
EHQFKHV�KDYH�D�KHLJKW�RI���P���2Q�RFFDVLRQ��EHQFKHV�FDQ�EH����P�KLJK�LQ�ZDVWH�DUHDV���)RU�VORSH�
FRQWURO��VDIHW\�EHUPV�DUH�FRQVWUXFWHG�HYHU\����P�RI�EHQFK�KHLJKW��

([SORVLYHV�ORDGLQJ�DQG�EODVWLQJ�LV�XQGHUWDNHQ�E\�WKH�FRQWUDFWHG�EODVWLQJ�ILUP�XVLQJ�$1)2���:KHQ�VHWWLQJ�
XS�WKH�$1)2�PL[WXUH��FRQVLGHUDWLRQ�LV�JLYHQ�WR�WKH�VWUXFWXUDO�JHRORJ\��IUHH�IDFLQJ�RI�WKH�EODVW��PDWHULDO�
KDUGQHVV��VORSH�DQG�YLEUDWLRQ�FRQWURO��DQG�WKH�GULOO�SDWWHUQ�EHLQJ�XVHG��

%ODVWKROH�FXWWLQJV�DUH�VDPSOHG�E\�0LQH�*HRORJ\�'HSDUWPHQW�SHUVRQQHO�DQG�VHQW�WR�WKH�PLQH�ODERUDWRU\�
IRU�JUDGH�FRQWURO�DQDO\VLV�XVLQJ�$$�PHWKRGV���$QDO\WLFDO�GDWD�LV�WKHQ�VHQW�WR�WKH�0LQH�2UH�&RQWURO�
'HSDUWPHQW�WR�GHVLJQDWH�WKH�ZDVWH�DQG�RUH�SRO\JRQV��

7KH�EODVWHG�PDWHULDO�LQ�WKH�/RV�)LORV�2SHQ�3LW�LV�WKHQ�IODJJHG�DV�IROORZV��

� :DVWH����������J�W�$X�DQG�PDUNHG�RXW�LQ�EOXH��ZDVWH�LV�VHQW�WR�RQH�RI�WKH�ZDVWH�URFN�SLOHV��
� 6XE�/RZ�*UDGH��6/*��2UH���!������J�W�WR�������J�W�DQG�PDUNHG�RXW�LQ�JUHHQ��PDWHULDO�LV�VHQW�WR�WKH�

520�KHDS�OHDFK�SDG��
� 520�2UH���!������J�W�WR������J�W�DQG�PDUNHG�RXW�LQ�JUHHQ��PDWHULDO�LV�VHQW�WR�WKH�520�KHDS�OHDFK�

SDG��
� &UXVK±/HDFK�2UH���!�����J�W�DQG�PDUNHG�RXW�LQ�RUDQJH��PDWHULDO�LV�VHQW�WR�WKH�FUXVK�SDG��
� 0DWHULDO�WKDW�KDV�QR�DVVD\�UHVXOW�LV�PDUNHG�LQ�ZKLWH��
�

7KH�EODVWHG�PDWHULDO�LQ�WKH�%HUPHMDO�2SHQ�3LW�LV�WKHQ�IODJJHG�DV�IROORZV��

� :DVWH����������J�W�$X�DQG�PDUNHG�RXW�LQ�EOXH��ZDVWH�LV�VHQW�WR�RQH�RI�WKH�ZDVWH�URFN�SLOHV��
� 6/*�2UH���!������J�W�WR�������J�W�DQG�PDUNHG�RXW�LQ�JUHHQ��PDWHULDO�LV�VHQW�WR�WKH�520�KHDS�OHDFK�

SDG��
� 520�2UH���!������J�W�WR������J�W�DQG�PDUNHG�RXW�LQ�JUHHQ��PDWHULDO�LV�VHQW�WR�WKH�520�KHDS�OHDFK�

SDG��
� &UXVK±/HDFK�2UH��!�����J�W�DQG�PDUNHG�RXW�LQ�RUDQJH��PDWHULDO�LV�VHQW�WR�WKH�FUXVK�SDG��
� 0DWHULDO�WKDW�KDV�QR�DVVD\�UHVXOW�LV�PDUNHG�LQ�ZKLWH��
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�

/RDGLQJ�RI�EODVWHG�RUH�LV�E\�+LWDFKL�(;������PRGHO�K\GUDXOLF�H[FDYDWRUV�ZLWK�D�EXFNHW�FDSDFLW\�RI����W��
&$7�����IURQW�HQG�ORDGHUV�ZLWK�D�EXFNHW�FDSDFLW\�RI����W��DQG�D�����ORDGHU�ZLWK�D�EXFNHW�FDSDFLW\�RI����W���
0DWHULDO�LV�ORDGHG�LQWR�&$7�����KDXO�WUXFNV�ZLWK�D�FDSDFLW\�RI�����W��

������� /LIH�RI�0LQH�3URGXFWLRQ�6FKHGXOH�

7KH�/20�SURGXFWLRQ�SODQ�IRU�ERWK�RSHQ�SLW�VRXUFHV�LV�SUHVHQWHG�LQ�7DEOH��������7KLV�PLQH�SODQ�LV�EDVHG�
RQ�WKH�\HDU�HQG������3URYHQ�DQG�3UREDEOH�0LQHUDO�5HVHUYHV���3URGXFWLRQ�IURP�RSHQ�SLW�VRXUFHV�LV�
FXUUHQWO\�SODQQHG�WR�FRQWLQXH�WR�������

$V�SDUW�RI�GD\�WR�GD\�RSHUDWLRQV��WKH�0LQH�'HSDUWPHQW�FRQWLQXHV�WR�SHUIRUP�UHYLHZV�RI�WKH�PLQH�SODQ�DQG�
FRQVLGHUDWLRQ�RI�DOWHUQDWLYHV�WR�WKH�SODQ���7KH�/20�SODQ�LV�SUHVHQWHG�LQ�7DEOH�������
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7DEOH������� 2SHQ�3LWV�/LIH�RI�0LQH�3URGXFWLRQ�3ODQ�

� 'HVFULSWLRQ� /20�7RWDO� ����� ����� ����� ����� ����� ����� ����� �����
� :DVWH�WRQQHV��NW�� �������� ������� ������� ������� ������� ������� ������� ������� �������
� 2UH�7RQQHV��NW�� ������� ������ ������ ������ ������ ������ ������ ������ ������
� *ROG��J�W�� ����� ����� ����� ����� ����� ����� ����� ����� �����
� &RQWDLQHG�*ROG��NR]�� ���� ��� ���� ���� ��� ��� ���� ���� ����
� 6LOYHU��J�W�� ����� ����� ����� ����� ����� ����� ������ ������ ������
� &RQWDLQHG�6LOYHU��NR]�� ������ ���� ���� ������ ������ ���� ������ ������ ������
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&UXVK�/HDFK�2UH�WRQQHV��NW�� ������� ������ ������ ������ ������ ������ ������ ������ ������

&UXVK�/HDFK�*ROG��J�W�� ����� ����� ����� ����� ����� ����� ����� ����� �����

&UXVK�/HDFK�&RQWDLQHG�*ROG��NR]�� ���� ��� ��� ���� ��� ��� ��� ���� ����

&UXVK�/HDFK�6LOYHU��J�W�� ����� ����� ����� ����� ����� ����� ������ ������ ������

&UXVK�/HDFK�&RQWDLQHG�6LOYHU��NR]�� ������ ���� ���� ���� ���� ���� ������ ������ ������

520�2UH�WRQQHV��NW�� ������ ���� ���� ���� ���� ���� ���� ���� ²�

520�*ROG��J�W�� ����� ����� ����� ����� ����� ����� ����� ����� ²�

520�&RQWDLQHG�*ROG��NR]�� ��� �� �� �� �� �� �� �� ²�

520�6LOYHU��J�W�� ����� ����� ����� ����� ����� ����� ����� ����� ²�

520�&RQWDLQHG�6LOYHU��NR]�� ���� ��� ��� ��� ���� ��� ��� ��� ²�

6/*�2UH�WRQQHV��NW�� ������� ������ ������ ������ ������ ������ ������ ���� ²�

6/*�*ROG��J�W�� ����� ����� ����� ����� ����� ����� ����� ����� ²�

6/*�&RQWDLQHG�*ROG��NR]�� ���� ��� ��� ��� ��� ��� ��� �� ²�

6/*�6LOYHU��J�W�� ����� ����� ����� ����� ����� ����� ����� ����� ²�

6/*�&RQWDLQHG�6LOYHU��NR]�� ������ ��� ��� ���� ���� ���� ���� ���� ²�
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7DEOH������� 2SHQ�3LWV�/LIH�RI�0LQH�3URGXFWLRQ�3ODQ�

� 'HVFULSWLRQ� /20�7RWDO� ����� ����� ����� ����� ����� ����� ����� �����
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/RV�)LORV�2UH�WRQQHV��NW�� ������� ������ ������ ������ ²� ²� ²� ²� ²�

/)�*ROG��J�W�� ����� ����� ����� ����� ²� ²� ²� ²� ²�

/)�&RQWDLQHG�*ROG��NR]�� ���� ��� ���� ��� ²� ²� ²� ²� ²�

/)�6LOYHU��J�W�� ����� ����� ����� ����� ²� ²� ²� ²� ²�

/)�&RQWDLQHG�6LOYHU��NR]�� ���� ���� ���� ���� ²� ²� ²� ²� ²�

%HUPHMDO�2UH�WRQQHV��NW�� ������� ²� ���� ������ ������ ������ ������ ������ ������

%�*ROG��J�W�� ����� ²� ����� ����� ����� ����� ����� ����� �����

%�&RQWDLQHG�*ROG��NR]�� ���� ²� �� ��� ��� ��� ���� ���� ����

%�6LOYHU��J�W�� ����� ²� ����� ����� ����� ����� ����� ����� ������

%�&RQWDLQHG�6LOYHU��NR]�� ������ ²� ��� ������ ������ ���� ������ ������ ������
1RWH���6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ�

�
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�
���0DUFK������ 3DJH���±���

����� 8QGHUJURXQG�0LQLQJ�2SHUDWLRQV�

������� 'HVFULSWLRQ�RI�&XUUHQW�8QGHUJURXQG�2SHUDWLRQV�

7KH�FXUUHQW�/RV�)LORV�8QGHUJURXQG�RSHUDWLRQV�DUH�FRQGXFWHG�RQ�WKH�SHULPHWHU�RI�WKH�/RV�)LORV�VWRFN�DQG�
DUH�DFFHVVHG�E\�PXOWLSOH�SRUWDOV�WKDW�DUH�ORFDWHG�RXWVLGH�RI�WKH�FXUUHQW�RSHQ�SLW�RSHUDWLRQV���7KH�PDLQ�
GHFOLQHV�DUH�GULYHQ�DW�PLQXV�����WR�DFFRPPRGDWH����ZKHHO�KLJKZD\�GXPS�WUXFNV���7KH�PDLQ�GHFOLQHV�
DUH�GULYHQ�LQ�WKH�KDQJLQJ�ZDOO�DERXW����P�DZD\�IURP�WKH�RUH�LQ�FRPSHWHQW�OLPHVWRQH�WR�PLQLPL]H�JURXQG�
FRQWURO�LVVXHV���7KHVH�GHFOLQHV�DUH�GULYHQ�WR�DFFHVV�RUH�]RQHV�WKDW�DUH�VHSDUDWHG�E\�ZDVWH�RU�
VXEHFRQRPLF�PDWHULDO���7KH�RUH�DQG�WKH�DGMDFHQW�]RQHV�KDYH�D�SRRU�URFN�TXDOLW\�DQG�UHTXLUH�H[WUD�JURXQG�
VXSSRUW�IRU�VWDELOLW\���

$Q�DFFHVV��DWWDFN��UDPS�LV�GULYHQ�H[WHULRU�WR�D�WDUJHWHG�SRUWLRQ�RI�WKH�VNDUQ�WR�EHJLQ�VWRSLQJ���7KH�DFFHVV�
UDPS�V\VWHP�LV�W\SLFDOO\�GRQH�LQ���SDVVHV��LQ���P�YHUWLFDO�OLIWV��DQG�EHJLQV�IURP�WKH�ERWWRP�RI�D�SODQQHG�
VWRSH�DQG�SURJUHVVHV�XSZDUG��VHH�)LJXUH�������DV�HDFK�IORRU�RI�D�VWRSH�LV�PLQHG�RXW���7KH�ERWWRP�UDPS�
RI�DQ�DWWDFN�UDPS�V\VWHP�LV�GULYHQ�DW�������DQG�HDFK�VXEVHTXHQW�UDPS�LV�GULYHQ�DW�������DQG�LV�EXLOW�
XSRQ�EODVWHG�ZDVWH�URFN��

7KH�SULPDU\�PLQLQJ�PHWKRG�XVHG�LV�2YHUKDQG�&XW�DQG�)LOO��ZLWK�XQGHUJURXQG�GHYHORSPHQW�ZDVWH�URFN�
XVHG�IRU�XQFRQVROLGDWHG�EDFNILOO��VHH�)LJXUH������DQG�)LJXUH���������7KLV�LV�VXSSOHPHQWHG�ZLWK�URFN�IURP�
RSHQ�SLW�ZDVWH�GXPSV�WKDW�LV�GURSSHG�XQGHUJURXQG�WKURXJK���P�GLDPHWHU�YHUWLFDO�ERUHKROH�UDLVHV���7KH�
VWRSHV�DUH�VHTXHQFHG�VR�WKDW�VLOO�SLOODUV�DUH�QRW�OHIW�EHWZHHQ�VWRSHV���

)LJXUH������� *HQHUDOL]HG�2YHUKDQG�&XW�DQG�)LOO�0LQLQJ�

�
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���0DUFK������ 3DJH���±���

)LJXUH������� *HQHUDOL]HG�2YHUKDQG�&XW�DQG�)LOO�'HYHORSPHQW�'HVLJQ�
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�

6LQJOH�ERRP�HOHFWURK\GUDXOLF�MXPER�GULOOV�DUH�XVHG�IRU�GULOOLQJ�EODVWKROHV�LQ�WKH�GHYHORSPHQW�KHDGLQJV�
DQG�WKH�VWRSHV��DQG�VWDQGDUG�$1)2�LV�XVHG�DV�DQ�H[SORVLYH���3DFNDJHG�H[SORVLYH�LV�XVHG�IRU�FRQWUROOHG�
EODVWLQJ�RQ�WKH�SHULPHWHU�KROHV�LQ�WKH�VWRSHV��DQG�HOVHZKHUH�DV�QHHGHG��

%ODVWHG�RUH�LV�UHPRYHG�IURP�WKH�VWRSHV�ZLWK���P��FODVV�/+'�ORDGHUV�DQG�WUDQVSRUWHG�WR�PXFN�ED\V�
SRVLWLRQHG�QHDU�HDFK�VWRSH���7KH�RUH�LV�WKHQ�ORDGHG�LQWR����W�FDSDFLW\�GXDO�D[OH�.HQZRUWK�VW\OH�GXPS�
WUXFNV�ZLWK�����P��FODVV�/+'�ORDGHUV�IRU�WUDQVSRUW�WR�WKH�VXUIDFH�DQG�WR�WKH�VXUIDFH�FUXVKHU��VKDUHG�E\�
ERWK�WKH�RSHQ�SLW�DQG�XQGHUJURXQG���7KH�ZDVWH�URFN�IURP�PLQLQJ�WKH�PDLQ�UDPSV�LV�UHPRYHG�ZLWK�����P��
FODVV�/+'V��

&RPSUHVVHG�DLU�DQG�VHUYLFH�ZDWHU�SLSLQJ��SRZHU�FDEOH��OHDN\�IHHGHU�FRPPXQLFDWLRQV�FDEOH��EODVWLQJ�
FDEOH��YHQW�GXFW��DQG�VLJQDO�FDEOH�DUH�LQVWDOOHG�LQ�HDFK�PDLQ�DQG�DFFHVV�GHFOLQH�DV�QHHGHG���&HQWUDOL]HG�
EODVWLQJ�LV�XVHG�XQGHUJURXQG���9HQWLODWLRQ�LV�DFKLHYHG�E\�PDLQ�VXUIDFH�IDQV�WKDW�SXOO�DLU�IURP�UDLVHERUH�
KROHV�H[WHQGLQJ�LQWR�WKH�XQGHUJURXQG�ZRUNLQJV���6HFRQGDU\�XQGHUJURXQG�IDQV�DQG�YHQW�GXFW�GLVWULEXWH�WKH�
DLU�WR�ZRUN�DUHDV�DV�QHFHVVDU\��

7KHUH�DUH�IRXU�XQGHUJURXQG�PLQLQJ�DUHDV�SRVLWLRQHG�DURXQG�WKH�SHULPHWHU�RI�WKH�/RV�)LORV�LQWUXVLYH�VWRFN��

2Q�WKH�QRUWK�VLGH�RI�WKH�VWRFN�DUH�WKH�1XND\�DQG�3HQLQVXODU�DUHDV��ZKLFK�DUH�PLQHG�E\�XQLRQL]HG�
HPSOR\HHV���2Q�WKH�VRXWK�VLGH�RI�WKH�VWRFN�DUH�WKH�6XU�DQG�=RQH����DUHDV��ZKLFK�DUH�PLQHG�E\�D�PLQLQJ�
FRQWUDFWRU�XVLQJ�FRQWUDFWRU�VXSSOLHG�HTXLSPHQW���3URGXFWLRQ�IURP�WKH�XQGHUJURXQG�LV�VFKHGXOHG�IRU�
��GDLO\�VKLIWV����GD\V�SHU�ZHHN���$�FRQWUDFWRU�WUXFNV�WKH�RUH�IURP�XQGHUJURXQG�WR�WKH�VXUIDFH�FUXVKHU�ZLWK�
KLJKZD\�WUXFNV�IRU�DOO�XQGHUJURXQG�DUHDV��
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�
���0DUFK������ 3DJH���±���

7DEOH������VKRZV�WKH�WRWDO�XQGHUJURXQG�HPSOR\HHV��

7DEOH������� &XUUHQW�3HUVRQQHO�6XPPDU\�

3HUVRQQHO�7\SH� 1R��RI�3HUVRQQHO�

1RQ�8QLRQ�3HUVRQQHO�±�8QGHUJURXQG� ���

8QLRQ�3HUVRQQHO�±�8QGHUJURXQG� ����

&RQWUDFWRU�3HUVRQQHO�±�8QGHUJURXQG� ����

7RWDO�3HUVRQQHO�DW�/RV�)LORV�8QGHUJURXQG� ����

�

$YHUDJH�DQQXDO�SURGXFWLRQ�IURP�DOO�XQGHUJURXQG�VRXUFHV�IRU������WKURXJK������ZLOO�EH������0W�D�RI�RUH�
DQG������0W�D�RI�ZDVWH�IRU�WKH�UHPDLQLQJ���\HDU�XQGHUJURXQG�PLQH�OLIH�EDVHG�RQ�FXUUHQW�0LQHUDO�
5HVHUYHV���&XW�DQG�)LOO�PLQLQJ�PHWKRGV�DUH�XVHG�LQ�WKH�FXUUHQW�/RV�)LORV�8QGHUJURXQG�RSHUDWLRQV���
3URGXFWLRQ�LV�IRUHFDVW�DW�D�QRPLQDO������0W�D�WR�������

������� /LIH�RI�0LQH�3URGXFWLRQ�6FKHGXOH�

8QGHUJURXQG�PLQLQJ�RSHUDWLRQV�DW�WKH�/RV�)LORV�8QGHUJURXQG�PLQH�DUH�FXUUHQWO\�VFKHGXOHG�WR�FRQWLQXH�
XQWLO��������7KH�SODQQHG�/20�SURGXFWLRQ�VFKHGXOH�LV�SUHVHQWHG�LQ�7DEOH��������7KLV�PLQH�SODQ�LV�EDVHG�
RQ�WKH�\HDU�HQG������3URYHQ�DQG�3UREDEOH�0LQHUDO�5HVHUYHV��ZKLFK�GRHV�QRW�LQFOXGH�WKH�%HUPHMDO�
8QGHUJURXQG�UHVRXUFHV���$V�SDUW�RI�GD\�WR�GD\�RSHUDWLRQV��WKH�8QGHUJURXQG�0LQH�'HSDUWPHQW�FRPSOHWHV�
UHYLHZV�WR�RSWLPL]H�WKH�PLQH�SODQ���7KH�/20�SURGXFWLRQ�SODQ�LV�SUHVHQWHG�LQ��7DEOH�������

7DEOH������� /RV�)LORV�8QGHUJURXQG�/LIH�RI�0LQH�3URGXFWLRQ�3ODQ�

'HVFULSWLRQ�
/20�
7RWDO�

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

2UH�WRQQHV��NW�� ������ ���� ���� ���� ���� ���� ���� ���

:DVWH�WRQQHV��NW�� ������ ���� ���� ���� ���� ���� ��� ���

*ROG��J�W�� ����� ����� ����� ����� ����� ����� ����� �����

6LOYHU��J�W�� ������ ������ ������ ������ ������ ������ ������ ������

&RQWDLQHG�*ROG��NR]�� ���� ��� ���� ��� ���� ��� ��� ���

&RQWDLQHG�6LOYHU��NR]�� ������� ���� ���� ���� ���� ���� ���� ���

7RWDO�'HYHORSPHQW��P�� �������� ������� ������� ������� ������� ������� ������� �����

'DLO\�'HYHORSPHQW��P�GD\�� ����� ����� ����� ���� ���� ���� ���� ����
1RWH���6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ��

�

7KH�YHQWLODWLRQ�OD\RXWV�IRU�WKH�1RUWH�PLQH�DUH�VKRZQ�LQ�)LJXUH�������1XND\���)LJXUH�������&RQFKLWD���DQG�
)LJXUH�������3HQLQVXODU����)LJXUH�������VKRZV�WKH�YHQWLODWLRQ�OD\RXW�IRU�WKH�6XU�PLQH��/D�6XELGD�DQG�
=RQH������

�
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)LJXUH������� 'HYHORSPHQW�DQG�9HQWLODWLRQ�3ODQ��/RV�)LORV�8QGHUJURXQG��&RQFKLWD�0LQH�
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)LJXUH������� 'HYHORSPHQW�DQG�9HQWLODWLRQ�3ODQ��/RV�)LORV�8QGHUJURXQG��3HQLQVXODU�0LQH�
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)LJXUH�������� 'HYHORSPHQW�DQG�9HQWLODWLRQ�3ODQ��/RV�)LORV�8QGHUJURXQG�6RXWK�=RQH�
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�
���0DUFK������ 3DJH���±���

����� 5HFRQFLOLDWLRQ�DQG�'HSOHWLRQ�

7KHUH�ZDV�QR�DYDLODEOH�GDWD�DW�WKH�WLPH�RI�UHYLHZ�WR�SURYLGH�UHFRQFLOLDWLRQ�HYLGHQFH�EHWZHHQ�PLQH�
SURGXFWLRQ�DQG�GHSRVLW�PRGHOV��

7KH�H[SORUDWLRQ�EORFN�PRGHO�UHFRQFLOLDWLRQ�WR�³GHFODUHG�RUH�PLQHG´��UHFRYHUHG�JROG��ZDV�QRW�FRPSOHWHG�RU�
UHYLHZHG���$�SURSHU�UHFRQFLOLDWLRQ�LV�GLIILFXOW�LQ�D�OHDFK�RSHUDWLRQ��HVSHFLDOO\�ZKHQ�WKHUH�LV�RUH�FRPLQJ�
IURP�WZR�VRXUFHV��RSHQ�SLW�DQG�XQGHUJURXQG��DQG�WKHUHIRUH�WZR�EORFN�PRGHOV��

+LVWRULFDO�UHFRQFLOLDWLRQ�EHWZHHQ�WKH�H[SORUDWLRQ�PRGHO�DQG�WKH�EODVWKROH�EORFN�PRGHO�ZDV�SHUIRUPHG�
UHVXOWLQJ�LQ�LWHUDWLYH�FDOLEUDWLRQ�ZRUN�WR�WKH�H[SORUDWLRQ�PRGHO���+LVWRULFDO�EODVWKROH�EORFN�PRGHO�GDWD�
VKRXOG�EH�UHFRQFLOHG�WR�WKH�EORFN�PRGHO�XVHG�LQ�WKLV�5HSRUW���7KLV�KDV�QRW�EHHQ�FRPSOHWHG��

����� 0LQLQJ�(TXLSPHQW�

7DEOH������VKRZV�WKH�RSHQ�SLW�DQG�XQGHUJURXQG�HTXLSPHQW�WKDW�FXUUHQWO\�RZQHG�E\�/RV�)LORV�PLQH��

7DEOH������� 0LQLQJ�(TXLSPHQW��2SHQ�3LW�DQG�8QGHUJURXQG�

4W\� 2SHQ�3LW�(TXLSPHQW� � 4W\� 8QGHUJURXQG�0LQLQJ�(TXLSPHQW�

��� ����W�+DXO�7UXFN� �� ��P�-XPER�'ULOO�

�� ���W�([FDYDWRU� �� ����P�-XPER�'ULOO�

�� ���W�)URQW�/RDGHU� �� ����P�-XPER�

�� ���W�)URQW�/RDGHU� �� ����P�5RFN�%ROWHU�

��� %ODVWKROH�'ULOO� �� ��P�5RFN�%ROWHU�

�� %XOOGR]HU� �� ����P��6FRRS�7UDP�

�� :KHHO�'R]HU� �� ����P��6FRRS�7UDP�

�� *UDGHU� �� ����P��6FRRS�7UDP�

�� :DWHU�7UXFN� �� ����P��6FRRS�7UDP�

�� +\GUDXOLF�([FDYDWRU� �� ����P��:KHHO�/RDGHU�

�� %DFNKRH�([FDYDWRU� �� ����P��:KHHO�/RDGHU�

�� 9LEUDWRU�&RPSDFWRU� �� 5DLVH�'ULOO�

� � �� *UDGHU�

� � �� %DFNKRH�/RDGHU�

� � �� %XOOGR]HU�

�

7DEOH�������VKRZV�WKH�RSHQ�SLW�DQG�XQGHUJURXQG�HTXLSPHQW�DYDLODELOLW\�DQG�XWLOL]DWLRQ��

7DEOH�������� �(TXLSPHQW�3URGXFWLYLW\�LQ�������$FWXDO��

2SHQ�3LW�(TXLSPHQW� � 8QGHUJURXQG�(TXLSPHQW�

(TXLSPHQW� $YDLODELOLW\� 8WLOL]DWLRQ� � (TXLSPHQW� $YDLODELOLW\� 8WLOL]DWLRQ�

%ODVWKROH�'ULOOV� ���� ���� -XPERV� ���� ����

([FDYDWRUV� ���� ���� %ROWHUV� ���� ����

/RDGHUV� ���� ���� 6FRRSV��/+'�� ���� ����

+DXO�7UXFNV� ���� ���� � � �

7UDFN�7UDFWRUV� ���� ���� � � �

:DWHU�7UXFNV� ���� ���� � � �

0RWRUJUDGHUV� ���� ���� � � �

:KHHO�'R]HU� ���� ���� � � �
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�

����� &RPPHQWV�RQ�0LQLQJ�0HWKRGV�

7KH�LQIUDVWUXFWXUH��PHWKRGV��DQG�HTXLSPHQW�DUH�VXLWDEOH�IRU�H[HFXWLQJ�WKH�RSHQ�SLW�DQG�XQGHUJURXQG�/20�
SODQV��

�
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�
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����� 5(&29(5<�0(7+2'6�

7KH�SURFHVVLQJ�RI�RUH�DQG�WKH�V\VWHPV�LQ�SODFH�WR�UHFRYHU�JROG�DQG�VLOYHU�IURP�RUH�EHLQJ�PLQHG�DW�/RV�
)LORV�*ROG�PLQH�KDV�EHHQ�UHYLHZHG�DQG�DVVHVVHG�E\�WKH�4XDOLILHG�3HUVRQ��

0LQHUDOL]DWLRQ�IURP�XQGHUJURXQG�DQG�RSHQ�SLW�RSHUDWLRQV�LV�FODVVLILHG�DV�HLWKHU�ORZ�JUDGH�RU�KLJK�JUDGH�
RUH��

� ,I�PHGLXP��WR�KLJK�JUDGH��FXUUHQWO\�!����J�W�$X��RUH�LV�VHQW�WR�D�FUXVKLQJ�V\VWHP�FRQVLVWLQJ�RI�D�
SULPDU\�DQG�WZR�VHFRQGDU\�FUXVKHUV��DQG�LV�UHGXFHG�WR�D�SDUWLFOH�VL]H�RI�a����SDVVLQJ�PLQXV����PP���
&UXVKHG�RUH��NQRZQ�RQ�WKH�/RV�)LORV�VLWH�DV�³FUXVK´��LV�PL[HG�ZLWK�FHPHQW��OLPH��DQG�ZDWHU�IRU�
DJJORPHUDWLRQ�SXUSRVHV�DQG�LV�WUDQVSRUWHG�RYHUODQG�WR�WKH�KHDS�OHDFK�SDG�V��YLD�D�FRPELQDWLRQ�RI�
FRQYH\RU�VWDFNLQJ�DQG�KDXODJH�WUXFNV��

� ,I�ORZ�JUDGH�RUH��FXUUHQWO\�!������DQG������J�W�IRU�WKH�%HUPHMDO�2SHQ�3LW�DQG�!������DQG������J�W�IRU�
WKH�/RV�)LORV�2SHQ�3LW��LV�VHQW�GLUHFWO\�WR�WKH�OHDFK�SDG�DV�520�RUH���1R�RUH�VRXUFHG�IURP�
XQGHUJURXQG�LV�FODVVLILHG�DV�ORZ�JUDGH��

�

&XUUHQWO\��KHDS�OHDFK�SDGV��3$'���DQG�3$'����DUH�LQ�RSHUDWLRQ��HDFK�ZLWK�VHSDUDWH�GUDLQDJH�FROOHFWLRQ�
V\VWHP���3$'���KDV�EHHQ�JHQHUDOO\�ODLG�RXW�LQ�WZR�VHFWLRQV��RQH�IRU�WKH�&UXVK�RUH�DQG�WKH�RWKHU�IRU�520�
RUH���3$'���EHFDPH�RSHUDWLRQDO�LQ��������,QLWLDOO\��520�ZDV�VWDFNHG�RQ�WKLV�SDG��EXW�FXUUHQWO\�RQO\�&UXVK�
PDWHULDO�LV�VWDFNHG�RQ�3$'����

7KH�OHDFKDWH�IURP�HDFK�SDG�LV�FROOHFWHG�LQ�VHSDUDWH�SRQGV�DV�D�3UHJQDQW�/HDFK�6ROXWLRQ��3/6����7KH�
OHDFKDWH�LV�SXPSHG�WR�D�FDUERQ�DGVRUSWLRQ�GHVRUSWLRQ�UHFRYHU\��$'5��SODQW��ZKHUH�JROG�DQG�VLOYHU�LV�
H[WUDFWHG�IURP�WKH�3/6�E\�FDUERQ�DGVRUSWLRQ���7KH�JROG�LV�VXEVHTXHQWO\�VWULSSHG�IURP�WKH�FDUERQ��
SURGXFLQJ�D�JROG�HQULFKHG�VROXWLRQ�WKDW�LV�WUDQVIHUUHG�WR�D�VHFXUH�RQ�VLWH�IDFLOLW\�ZKHUH�WKH�JROG�LV�
UHPRYHG�IURP�VROXWLRQ�E\�HOHFWURZLQQLQJ���$�JROG�ULFK�VOXGJH�LV�WKHQ�UHPRYHG�IURP�WKH�HOHFWURZLQQLQJ�
FDWKRGH�FHOOV��GHZDWHUHG��FDOFLQHG��DQG�UHILQHG�WR�GRUp��JROG�VLOYHU�DOOR\��XVLQJ�HOHFWULF�IXUQDFHV��

7KH�RUH�KDQGOLQJ��SDG�OHDFKLQJ��VROXWLRQ�PDQDJHPHQW��DQG�PHWDOOXUJLFDO�SURFHVVHV�KDYH�EHHQ�UHYLHZHG�
DQG�IRXQG�WR�EH�FRQVLVWHQW�ZLWK�ZLGHO\�DFFHSWDEOH�SUDFWLFHV�DQG�DFFRXQWDELOLW\��

����� *HQHUDO�2UH�3URFHVVLQJ�DQG�*ROG�5HFRYHU\�

2UH�LV�VRXUFHG�IURP�WKUHH�JHQHUDO�VRXUFHV²/RV�)LORV�DQG�%HUPHMDO�2SHQ�3LWV�DQG�/RV�)LORV�
8QGHUJURXQG���2UH�LV�FXUUHQWO\�FODVVLILHG�DV�³KLJK�JUDGH´��!����J�W�$X��RU�³ORZ�JUDGH´�������J�W����7KHUH�DUH�
DOVR�VHYHUDO�RUH�W\SHV�LQFOXGLQJ�R[LGHV��LQWUXVLYHV��FDUERQDWHV��DOWHUDWLRQ��DQG�VXOILGHV���6XOILGH�ULFK�
JROG�EHDULQJ�PDWHULDO�LV�QRW�FXUUHQWO\�EHLQJ�SURFHVVHG�IRU�JROG�UHFRYHU\��EXW�LV�EHLQJ�VWRFNSLOHG��

7KH�KLJK�JUDGH�RUH�LV�FUXVKHG�WR�����PLQXV����PP�GLDPHWHU��DJJORPHUDWHG�ZLWK�FHPHQW�DQG�OLPH��DQG�
WUDQVSRUWHG�E\�FRQYH\RUV�DQG�&$7�����KDXO�WUXFNV�WR�3$'�����7KH�DJJORPHUDWHG�RUH�LV�F\DQLGH�OHDFKHG�
IRU�JROG�H[WUDFWLRQ�XVLQJ�FRQYHQWLRQDO�GULS�LUULJDWLRQ�WHFKQLTXHV���/RZ�JUDGH�RUH�LV�SODFHG�RQ�VHSDUDWH�
VHFWLRQV�RI�WKH�OHDFK�SDGV�DV�520�IROORZLQJ�WKH�DGGLWLRQ�RI�OLPH�RQ�HDFK�ORDGHG�KDXODJH�WUXFN��

7KH�JROG�ULFK�OHDFKDWH�LV�FROOHFWHG�DW�WKH�ERWWRP�RI�WKH�JHRV\QWKHWLF�OLQHG�OHDFK�SDGV�DQG�FKDQQHOHG�WR�
WZR�VHSDUDWH�3/6�UHVHUYRLUV���7KH�OHDFKDWH�LV�SXPSHG�WR�WKH��$'5��SODQW�ZKHUH�WKH�JROG�LV�VHOHFWLYHO\�
FRQFHQWUDWHG�RQ�FDUERQ�LQ�D�VHULHV�RI�FROXPQV�LQ�D�FRQYHQWLRQDO�FRQWLQXRXV�SURFHVV���7KH�JROG�LV�
VXEVHTXHQWO\�VWULSSHG�IURP�WKH�FDUERQ�LQ�D�EDWFK�SURFHVV��LV�FODULILHG�DQG�WUDQVIHUUHG�WR�WKH�UHILQHU\�
EXLOGLQJ���7KH�JROG�DORQJ�ZLWK�D�VPDOO�SHUFHQWDJH�RI�WKH�VLOYHU�LV�HOHFWURFKHPLFDOO\�UHPRYHG�DV�D�VOXGJH�
IURP�WKLV�VROXWLRQ���7KH�VOXGJH�LV�GULHG�DQG�WKHUPDOO\�UHILQHG�LQ�D�IXUQDFH�WR�SURGXFH�D�GRUp�EULFN�
FRQWDLQLQJ�D�KLJK�SHUFHQWDJH�RI�JROG��
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%DUUHQ�VROXWLRQ��EDUUHQ�RI�JROG���DOVR�NQRZQ�DV�³LQWHUPHGLDWH´�VROXWLRQ�DW�/RV�)LORV��IURP�WKH�
$'5�SODQW�LV�UHFKDUJHG�ZLWK�VRGLXP�F\DQLGH��DQG�WKH�S+�LV�UDLVHG�ZLWK�VRGLXP�K\GUR[LGH�WR�EHFRPH�DQ�
HIIHFWLYH�OHDFKLQJ�DJHQW���7KLV�OHDFKLQJ�VROXWLRQ�LV�SXPSHG�EDFN�WR�WKH�OHDFK�SDGV�IRU�GLVWULEXWLRQ�E\�D�
GULS�LUULJDWLRQ�V\VWHP�DW�VSHFLILHG�F\DQLGH�FRQFHQWUDWLRQ�RQ�VHSDUDWH�&UXVK�DQG�520�RUH�SDGV��

����� 3URFHVV�)ORZVKHHW�

$�VLPSOLILHG�/RV�)LORV�SURFHVVLQJ�IORZVKHHW�LV�VKRZQ�LQ�)LJXUH��������7KLV�UHSUHVHQWV�WKH�\HDU�HQG������
RSHUDWLQJ�FRQGLWLRQV��SURFHVVLQJ�GHWDLOV�KDYH�HYROYHG�VLQFH�RSHUDWLRQV�EHJDQ�LQ��������+RZHYHU��WKH�
EDVLF�GHVLJQ�RI�WKH�JROG�RUH�SURFHVVLQJ�FLUFXLW�UHPDLQV�WKDW�RI�WKH�RULJLQDO�SODQ��ZKLFK�ZDV�EDVHG�RQ�D�
KHDS�OHDFK�RSHUDWLRQ�XVLQJ�PXOWLSOH�OLIW��VLQJOH�XVH�OHDFK�SDGV��

)LJXUH������� 6LPSOLILHG�/RV�)LORV�3URFHVVLQJ�)ORZVKHHW�

�
�



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
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����� 2UH�'HOLYHU\�DQG�&UXVKLQJ��

7KH�RUH�FRPLQJ�IURP�WKH�RSHQ�SLWV�LV�FXUUHQWO\�FODVVLILHG�LQ�WKUHH�FDWHJRULHV���6/*��520��DQG�FUXVK�OHDFK�
�³&UXVK´��RUHV�DV�RXWOLQHG�LQ�7DEOH��������$OO�XQGHUJURXQG�RUHV�DUH�&UXVK��

7DEOH������� 2SHQ�3LW�&XWRII�*UDGH�

2UH�6RXUFH� 6XOILGH� 2UH�7\SH� 'HVLJQDWLRQ� $X��J�W��

/RV�)LORV�

���� 6XE�ORZ�JUDGH� 6/*� ������WR�������

���� 5XQ�RI�0LQH� 520� ������WR������

���� &UXVK��OHDFK�RUH� &UXVK� !�����

%HUPHMDO�

���� 6XE�ORZ�JUDGH� 6/*� ������WR�������

���� 5XQ�RI�0LQH� 520� ������WR������

���� &UXVK��OHDFK�RUH� &UXVK� !�����
6RXUFH���/RV�)LORV�0LQH�������

�

/RZ�JUDGH�RUHV��H�J��������J�W�$X��DV�ZHOO�DV�6/*�RUHV�DUH�VWDFNHG�DV�520�RQ�VHSDUDWH�SDGV�IRU�
OHDFKLQJ���/LPH��TXLFNOLPH��LV�DGGHG�DW�D�UDWH�RI���NJ�W�WR�HDFK�ZHLJKHG�520�ORDGHG�&$7�����WUXFN�HQ�
URXWH�WR�WKH�520�OHDFK�SDG��

$OO�RUHV�FRQWDLQLQJ�!����J�W�$X�DUH�FUXVKHG�WR�����PLQXV����PP��WUHDWHG�ZLWK�OLPH�DQG�FHPHQW�DQG�
WUDQVSRUWHG�E\�D�FRPELQDWLRQ�RI�FRQYH\RUV�DQG�WUXFNV�WR�GHVLJQDWHG�&UXVK�OHDFK�SDGV��

7KH�/RV�)LORV�FUXVKLQJ�IORZVKHHW�LV�VKRZQ�LQ�)LJXUH�������

)LJXUH������� /RV�)LORV�0LQH�&UXVKLQJ�)ORZVKHHW�

�
6RXUFH��/RV�)LORV�0LQH�������
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�

7KH�FUXVKLQJ�FLUFXLW�KDV�D�PD[LPXP�RSHUDWLQJ�FDSDFLW\�RI�������W�K���EXW�GHSHQGLQJ�RQ�RUH�VXSSO\��
FUXVKHU�IHHG�VL]H�GLVWULEXWLRQ�DQG�PRLVWXUH�FRQWHQW��WKH�FLUFXLW�QRUPDOO\�RSHUDWHV�DW�����W�K�IRU����K�G��/RV�
)LORV�0LQH��������

2SHQ�SLW�RUH�LV�HQG�GXPSHG�IURP�&$7�����KDXODJH�WUXFNV�QHDU�WKH�SULPDU\�FUXVKHU�ZLWKRXW�VLJQLILFDQW�
EOHQGLQJ�RI�RSHQ�SLW�RUH�W\SHV���8QGHUJURXQG�RUH�LV�HQG�GXPSHG�LQ�D�VHSDUDWH�QHDUE\�SLOH�E\����W�
FDSDFLW\�WUXFNV�DQG�WKHQ�UHKDQGOHG�IURP�WKH�VWRFNSLOH�RXWVLGH�WKH�XQGHUJURXQG�PLQH�SRUWDOV���/RV�)LORV�
2SHQ�3LW�RUHV�DUH�JHQHUDOO\�YHU\�ILQH�DQG�FOD\�ULFK��ZLWK�VXUYH\V��65.�������VXJJHVWLQJ�VL]HV�RI�3���
�����PP��DQG�3�������PP����5HFHQW�GDWD�FROOHFWHG�E\�/RV�)LORV�LQGLFDWHV�WKDW�520�RUH�LV���������PP��

7KH�RUH�LV�GHOLYHUHG�WR�WKH�MDZ�FUXVKHU�IHHGHU�KRSSHU��ZKLFK�LV�HTXLSSHG�ZLWK�D�����PP�JUL]]O\�DQG�IHG�
E\�D�GHGLFDWHG�&$7�����ORDGHU���*UL]]O\�RYHUVL]H�PDWHULDO�LV�EURNHQ�GRZQ�ZLWK�D�UHPRWHO\�RSHUDWHG�
VWDWLRQDU\�URFN�EUHDNHU�RQ�WKH�JUL]]O\�RU�E\�D�WUDFN�PRXQWHG�URFN�EUHDNHU��

$V�VKRZQ�LQ�)LJXUH�������WKH�FUXVKLQJ�SODQW�SULQFLSDO�FRPSRQHQWV�DUH�D�-0�����6DQGYLN�MDZ�FUXVKHU��
ZKLFK�LV�VHW�DW�D�����PP�RSHQLQJ��DQG�WZR�0HWVR�+3�����FRQH�FUXVKHUV�RSHUDWLQJ�LQ�SDUDOOHO���$�VFDOSLQJ�
VFUHHQ�ZLWK�����PP�RSHQLQJV�SUHFHGHV�WKH�MDZ�FUXVKHU���&UXVKHU�WRQQDJH�LV�PHDVXUHG�E\�D�
ZHLJKWRPHWHU�RQ�WKH�1R����FRQYH\RU��ZKLFK�LV�FDOLEUDWHG�PRQWKO\�E\�/RV�)LORV�WHFKQLFLDQV�DQG�FKHFNHG�
DQQXDOO\�E\�DQ�H[WHUQDO�H[SHUW���2UH�PRLVWXUH�LV�PHDVXUHG�LQ�WKH�DVVD\�ODERUDWRU\�E\�WHVWLQJ�JUDE�
VDPSOHV�IURP�WKH�SLW�DQG�FKDQQHO�VDPSOHV�IURP�XQGHUJURXQG��

1R�GXVW�FROOHFWLRQ�HTXLSPHQW�KDV�EHHQ�LQVWDOOHG�LQ�WKH�FUXVKHU�IDFLOLW\���,QVWHDG��D�GXVW�VXSSUHVVLRQ�DJHQW�
LV�XVHG��ZKLFK�LV�PRGHUDWHO\�HIIHFWLYH�DURXQG�WKH�MDZ�FUXVKHU�EXW�LQHIIHFWLYH�DURXQG�WKH�0HWVR�FUXVKHUV�
DQG�VFUHHQV���/RV�)LORV�UHSRUWHG�WKDW�GXVW�FROOHFWLRQ�ZRXOG�EH�FRQVLGHUHG�LQ�IXWXUH�FDSLWDO�H[SHQGLWXUH�
SODQV��

/RV�)LORV�0LQH�KDV�FRQGXFWHG�VWXGLHV�LQYROYLQJ�WKH�SUHVFUHHQLQJ�RI�RUH�EHIRUH�FUXVKLQJ��*ROGFRUS���������
7KH�UHVXOWV�RI�WKHVH�VWXGLHV�VXJJHVW�D�VLJQLILFDQW�HFRQRPLF�EHQHILW�IURP�LQFUHDVHG�FUXVKLQJ�FDSDFLW\�
�PRUH�520�PDWHULDO�JRLQJ�WR�WKH�FUXVKLQJ�FLUFXLW��ZKLFK�UHVXOWV�LQ�KLJKHU�JROG�UHFRYHU\��DQG�OHVV�SURFHVV�
LQWHUUXSWLRQ�IURP�SUREOHPV�FDXVHG�E\�³VWLFN\´�RUH��SDUWLFXODUO\�GXULQJ�WKH�ZHW�VHDVRQ��

����� &UXVK�2UH�7UHDWPHQW�DQG�7UDQVSRUW�WR�/HDFK�3DGV�

7KH�ILUVW�VWDJH�RI�&UXVK�RUH�WUDQVSRUW�WR�3$'���HPSOR\V�D�VHULHV�RI�FRQYH\RUV��³JUDVVKRSSHUV�´�DQG�D�
UDGLDO�VWDFNHU���7KH�VHFRQG�VWDJH�RI�WUDQVSRUW�LV�E\�ORDGHU�DQG�&$7�����KDXO�WUXFNV��ZKLFK�GXPS�WKHLU�
ORDGV�DW�WKH�SDG�IRU�GLVWULEXWLRQ�RQ�WKH�SDG�ZLWK�ORZHU�XQLW�IRRWSULQW�ZHLJKW�ORDGHUV���&XUUHQWO\��
DJJORPHUDWLRQ�RI�&UXVK�RUH�LV�DWWHPSWHG�E\�DGGLQJ���NJ�W�RI�FHPHQW�DQG���NJ�W�RI�OLPH�RQ�WKH�WUDQVSRUW�
FRQYH\RUV�DQG�DGGLQJ�PRLVWXUH��F\DQLGH�OHDFK��VROXWLRQ�DW���FRQYH\RU�GURS�SRLQWV��WR�LQFUHDVH�FUXVKHG�
RUH�PRLVWXUH�IURP�DSSUR[LPDWHO\���±���XS�WR������+RZHYHU��VXFFHVV�RI�WKH�DJJORPHUDWLRQ�PHWKRG�LV�

������������������������������������������������������
��/RV�)LORV�SHUVRQQHO�SURYLGHG�LQIRUPDWLRQ��
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OLPLWHG���$V�VKRZQ�LQ�)LJXUH�������ILQH�IUDJPHQWV�DFW�OLNH�FRPSUHVVLEOH�VRLO�DQG�FRDUVH�IUDJPHQWV�
VHSDUDWH�RXW�LQ�WKH�SLOH��

)LJXUH������� $JJORPHUDWHG�2UH�DW�&RQYH\RU�'URS�3RLQW�

�
�

7KH�FUXVKHG�RUH�LV�VDPSOHG�IRU�DVVD\LQJ�DW�D�FRQYH\RU�GURS�SRLQW�XVLQJ�D�WZR�VWDJH�DXWRPDWLF�VDPSOHU�
WKDW�SURGXFHV���EDJV�RI����NJ�G�RI�PDWHULDO��WR�EH�FRQHG�DQG�TXDUWHUHG�DW�WKH�0LQH�ODERUDWRU\���7KH�
RSHUDWLRQ�RI�WKLV�VDPSOHU�DQG�VXEVHTXHQW�VDPSOH�KDQGOLQJ�DW�WKH�0LQH�ODERUDWRU\�ZHUH�UHYLHZHG�DQG�
IRXQG�WR�UHSUHVHQW�JRRG�VDPSOLQJ�SUDFWLFH��

����� /HDFK�3DG�2SHUDWLRQ��

/HDFK�SDG�RSHUDWLRQ�KDV�HYROYHG�RYHU�WKH�\HDUV�RI�RSHUDWLRQ���7KHUH�DUH�WZR�ODUJH�JHRV\QWKHWLF�OLQHG�
OHDFK�SDGV�LQ�RSHUDWLRQ��ERWK�RI�ZKLFK�KDYH�EHHQ�GLYLGHG�LQ�WZR�VHFWLRQV���RQH�IRU�&UXVK�RUH�DQG�WKH�
RWKHU�IRU�520�RUH���+RZHYHU��520�RUH�LV�FXUUHQWO\�VWDFNHG�PDLQO\�RQ�3$'���DQG�&UXVK�RUH�RQ�3$'�����
3$'���FRYHUV�DQ�DUHD�RI���������Pð���7R�GDWH��DSSUR[LPDWHO\�����0W�RI�RUH�KDYH�EHHQ�VWDFNHG�RQ�ERWK�
SDGV���7KH�FXUUHQW�UHPDLQLQJ�FDSDFLW\�RI�WKH�OHDFK�SDGV�LV�DERXW����0W��ZKLFK�LV�VXIILFLHQW�IRU�WKH�/20�
SODQ��/RV�)LORV�0LQH���������

7KH�FXUUHQW�OHDFK�SDG�RSHUDWLRQ�LV�VXPPDUL]HG�LQ�7DEOH�������

7DEOH������� /HDFK�3DG�2SHUDWLRQ�±�)RXUWK�4XDUWHU������

2UH�
3DG�

7KLFNQHVV�
�P��

,UULJDWLRQ�
5DWH��/�P��K��

&\DQLGH�
&RQFHQWUDWLRQ�

�PJ�/��

,UULJDWLRQ�
7LPH��
�G���

5LS�'XULQJ�
/HDFK�&\FOH�

520�� �� �±��� ���� ���� 1R�

&UXVK�� �� ��� ���� ���� <HV�

�
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$IWHU����GD\V��WKH�GULS�SLSHV�DUH�UHPRYHG�RQ�&UXVK�SDG�DQG�WKH�SDG�OLIW�LV�ULSSHG�WR�D�GHSWK�RI�����P�
XVLQJ�D�&$7�'���GR]HU���'ULS�SLSHV�DUH�UHLQVWDOOHG�DIWHU�ULSSLQJ�DQG�OHDFKLQJ�LV�FRQWLQXHG�IRU�DQ�
DGGLWLRQDO����GD\V��

%DVHG�RQ�REVHUYDWLRQV��WKH�SDG�SUHSDUDWLRQ�DQG�WKH�LQVWDOODWLRQ�RI�WKH�GULS�LUULJDWLRQ�V\VWHP�DSSHDU�WR�
KDYH�SHUIRUPHG�YHU\�ZHOO�IRU�ERWK�&UXVK�DQG�520�RUHV���7KH�SDG�VXUIDFHV�ZHUH�REVHUYHG�WR�EH�XQLIRUPO\�
PRLVW��DQG�QR�VROXWLRQ�SRQGLQJ�ZDV�QRWHG���'ULS�SLSHV�LV�XQLIRUPO\�VSDFHG��DOO�GULS�ORFDWLRQV�ZHUH�
RSHUDWLQJ��DQG�QR�OHDNV�ZHUH�YLVLEOH�LQ�DQ\�RI�WKH�OHDFK�VROXWLRQ�GLVWULEXWLRQ�SLSLQJ���7KHUH�LV�HYLGHQFH�RI�
ILQH�FDUERQ�UHWXUQLQJ�IURP�WKH�$'5�SODQW��VKRZQ�LQ�)LJXUH��������7KH�FDUERQ�SDUWLFOH�VL]H�LV�UHSRUWHG��WR�
EH�YHU\�VPDOO�DW����QP��ZKLFK�LV�WRR�ILQH�WR�ILOWHU�RXW���/RV�)LORV�HVWLPDWHV�WKDW�WKH�ORVV�RI�WKLV�ILQH�FDUERQ�
UHSUHVHQWV�DV�PXFK�DV�
����J�PR�$X��

)LJXUH������� &UXVK�,UULJDWLRQ�6\VWHP�±�*HQHUDO�DQG�,QGLYLGXDO�'ULS�/LQHV�

�
�

7KH�IRUPDWLRQ�RI�VFDOH�DORQJ�ZLWK�WKH�FDUERQ�GHSRVLWV�ZDV�REVHUYHG�DW�WKH�GULS�ORFDWLRQV�DQG�ZDV�OLNHO\�D�
UHVXOW�RI�KLJK�FDOFLXP�VXOIDWH�FRQFHQWUDWLRQV�LQ�WKH�IUHVK�OHDFKLQJ�DQG�EDUUHQ�VROXWLRQV���&DUERQDWH�PD\�
DOVR�EH�SUHVHQW�DV�ELFDUERQDWH�DQG�FRXOG�EH�FRSUHFLSLWDWLQJ�ZLWK�J\SVXP�DV�FDOFLXP�FDUERQDWH���/RV�
)LORV�LV�DGGLQJ�DQ�DQWL�VFDOLQJ�DJHQW��=DOWD�0$����WR�SUHYHQW�VFDOLQJ�LQ�WKH�$'5�SURFHVVHV�DQG�WKH�OHDFK�
SDG�LUULJDWLRQ�V\VWHP��

([DPSOHV�RI�VROXWLRQ�LQRUJDQLF�DQDO\VHV�DUH�VKRZQ�LQ�7DEOH��������7KHVH�VROXWLRQ�DQDO\VHV�LQGLFDWH�WKH�
IROORZLQJ��

� *\SVXP�VDWXUDWLRQ��&D62���+2���
� (OHYDWHG�QLWULWH�DQG�QLWUDWH�FRQFHQWUDWLRQV��
� 'HSUHVVHG�S+�LQ�WKH�3/6�WKDW�ZRXOG�SURPRWH�ORVV�RI�F\DQLGH�DV�+&1��
�

������������������������������������������������������
��5HSRUWHG�E\�/RV�)LORV�PDQDJHPHQW����'HFHPEHU�������
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7DEOH������� 6ROXWLRQ�$QDO\VHV��1DOFR�$VVD\V�����)HEUXDU\������

� 3/6�
%DUUHQ�
6ROXWLRQ��

6WHULOH�
6ROXWLRQ� )UHVK�:DWHU�

� PJ�/�

&DOFLXP� ���� ���� ���� ����

&RSSHU� ���� ���� ���� ������

/HDG� ������ ������ ������ ������

0DJQHVLXP� ���� ���� ���� �����

3RWDVVLXP� ��� ��� ��� ����

6LOLFRQ� ���� ���� ���� ���

6RGLXP��� ���� ���� ���� ���

+DUGQHVV��FDUERQDWH�� ������ ������ ������ ����

&KORULGH� ���� ���� ���� ���

1LWULWH� ���� ���� ���� �����

1LWUDWH� ������ ������ ������ �����

6XOIDWH� ������ ������ ������ ����

S+� ���� ���� ����� ����

)UHH�F\DQLGH� ��WR����� �
:HDN�$FLG�'LVVRFLDEOH�
&1� ��WR��� �
$X� ����� �
DQLRQ�FDWLRQ��Z�R�
FDUERQDWH�HVWLPDWH�� ����� ����� ����� �����

�

/HDFKDWH��3/6��LV�FROOHFWHG�IURP�WKH�OHDFK�SDGV�LQ�WKUHH�ORFDWLRQV���WZR�IURP�3DG����DQG�RQH�IURP�
3DG������1R�RSHQ�ODXQGHUV�DUH�XVHG��
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�
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����� $GVRUSWLRQ�'HVRUSWLRQ�5HFRYHU\�3ODQW�

7KH�$'5�3ODQW�LV�D�FRQYHQWLRQDO�FDUERQ�EDVHG�UHFRYHU\�IDFLOLW\�DVVRFLDWHG�ZLWK�D�JROG�UHILQHU\�WKDW�
SURGXFHV�D�JROG�VLOYHU�GRUp�SURGXFW��)LJXUH��������

)LJXUH������� $'5�3ODQW�DQG�$VVRFLDWHG�)DFLOLWLHV�

W>^�W � �W �

� �W � �

� �W �

� � �

W>^� W � �W � E � �^ �

/ �W

��Z�W �
Z �

�
7KH�DGVRUSWLRQ�FRPSRQHQW�RI�WKH�SODQW�FRQVLVWV�RI���WUDLQV²��WUDLQV�RI���FROXPQV�HDFK�DQG���WUDLQV�RI�
��FROXPQV���7KH�FDUERQ�LQ�WKHVH�FROXPQV�UHPRYHV�WKH�JROG�IURP�WKH�3/6�E\�DGVRUSWLRQ���(DFK�FDUERQ�
FROXPQ�LV����Pñ�DQG�FRQWDLQV�DERXW���W�RI�FDUERQ��

7RWDO�3/6�IORZ�WR�WKH���WUDLQV�LV�DSSUR[LPDWHO\�������Pñ�K�SHU�WKH�FRQWURO�URRP�GDWD���7KH�RULJLQDO�GHVLJQ�
IORZ�IRU�HDFK�WUDLQ�ZDV�����Pñ�K��WKLV�LV�URXWLQHO\�H[FHHGHG�ZLWKRXW�GLIILFXOW\���$�IORZ�RI�����Pñ�K�ZDV�
REVHUYHG�LQ�7UDLQ�1R������3ODQW�VROXWLRQ�FDSDFLW\�LV�UHSRUWHG�E\�/RV�)LORV�WR�QRZ�EH�������Pñ�K��DGHTXDWH�
IRU�FXUUHQW�DQG�LPPHGLDWH�IXWXUH�UHTXLUHPHQWV���

7KHUH�DUH�WKUHH�FDUERQ�VWULSSLQJ�FLUFXLWV�ZKHUH�JROG�LV�VWULSSHG�IURP�ORDGHG�FDUERQ�XVLQJ�D�KRW�DONDOLQH�
F\DQLGH�VROXWLRQ���7KH�FRQFHQWUDWHG�JROG�VWULS�VROXWLRQ�LV�FRROHG��FODULILHG��DQG�FLUFXODWHG�WKURXJK�
IRXU�HOHFWURZLQQLQJ�FHOOV�ZKHUH�WKH�JROG�LV�UHPRYHG�LQWR�D�VOXGJH�WKDW�LV�UHPRYHG�IURP�WKH�HOHFWURZLQQLQJ�
FDWKRGHV�E\�KLJK�SUHVVXUH�ZDWHU��
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7KH�UHILQHU\��JROG�URRP��LV�D�VHFXUH�IDFLOLW\�WKDW�LQFOXGHV�WKH�HOHFWURZLQQLQJ�FHOOV��D�ILOWHU�WR�GHZDWHU�WKH�
PHWDO�ULFK�HOHFWURZLQQLQJ�VOXGJH��D�PHUFXU\�UHWRUW��DQG�HOHFWULF�LQGXFWLRQ�IXUQDFHV�WKDW�SURGXFH�WKH�
JROG�VLOYHU�GRUp�SURGXFW���7KH�PHUFXU\�FRQWHQW�RI�/RV�)LORV�RUH�LV�YHU\�ORZ��UHVXOWLQJ�LQ�RQO\������SSP�LQ�
WKH�3/6���$SSUR[LPDWHO\�����/�RI�PHUFXU\�LV�SURGXFHG�SHU�\HDU���7KH����±������R]�GRUp�EDUV�DUH�VWRUHG�
LQ�D�YDXOW�LQ�WKH�UHILQHU\�XQWLO�WKH\�DUH�WUDQVSRUWHG�RII�VLWH�E\�D�VHFXULW\�FRQWUDFWRU�WR�D�UHILQHU\��

/RV�)LORV�PDQDJHPHQW�LQGLFDWHG�WKDW�WKHUH�DUH�QR�VLJQLILFDQW�ERWWOHQHFNV�LQ�WKH�$'5�3ODQW���2QH�
H[FHSWLRQ�LV�WKH�FDSDFLW\�RI�WKH�ILQH�FDUERQ�ILOWHU���+RZHYHU��D�VHFRQG�ILOWHU�LV�SODQQHG�EH�LQVWDOOHG�LQ�������

$Q�LPSRUWDQW�DVSHFW�RI�WKH�$'5�IDFLOLWLHV�LV�WKH�PDQDJHPHQW�RI�ODUJH�YROXPHV�RI�ZDWHU�DQG�OHDFKLQJ�
VROXWLRQV���$V�VKRZQ�LQ�)LJXUH�������WKHUH�DUH���SRQGV�ZLWK�ODUJH�YROXPHV���7KH�EDVLF�FKDUDFWHULVWLFV�RI�
WKHVH�IDFLOLWLHV�DUH�VXPPDUL]HG�LQ�7DEOH�������

6ROXWLRQ�VDPSOLQJ�LV�SHUIRUPHG�DXWRPDWLFDOO\�XVLQJ�VLPSOH�GULS�VWULQJ�PHWKRGRORJ\���$�VLQJOH�FRQWURO�URRP�
FRQWUROV�DQG�PRQLWRUV�WKH�$'5�SODQW��SRQG�LQYHQWRULHV��DV�ZHOO�DV�UHDJHQW�PL[LQJ�DQG�GLVWULEXWLRQ��

6RGLXP�F\DQLGH�LV�UHFHLYHG�GDLO\�DV�D�VROLG�LQ�,62�FRQWDLQHUV�DQG�LV�GLVVROYHG�RXW�LQWR�VWRUDJH�WDQNV���7KH�
F\DQLGH�UHFHLYLQJ�DQG�PL[LQJ�IDFLOLW\�LV�VHSDUDWH�IURP�WKH�$'5�DQG�ZDV�REVHUYHG�WR�EH�FOHDQ�DQG�
SURSHUO\�LVRODWHG�E\�FRQFUHWH�EHUPV�DQG�D�EDVH����

/RV�)LORV�LV�D�PHPEHU�LQ�JRRG�VWDQGLQJ�RI�WKH�,QWHUQDWLRQDO�&\DQLGH�0DQDJHPHQW�&RGH�IRU�WKH�
0DQXIDFWXUH��7UDQVSRUW��DQG�8VH�RI�&\DQLGH�,Q�WKH�3URGXFWLRQ�RI�*ROG��&\DQLGH�&RGH����$�GHWDLOHG�DXGLW�
ZDV�FRQGXFWHG�IRU�UHFHUWLILFDWLRQ��DQG�WKH�UHQHZDO�RI�WKLV�PHPEHUVKLS�ZDV�FRQILUPHG�RQ�
���'HFHPEHU�������

7KH�$'5�3ODQW�ZDV�REVHUYHG�WR�EH�UXQQLQJ�VPRRWKO\�GXULQJ�WKH�VLWH�YLVLW��

7DEOH������� /RV�)LORV�$'5�3RQG���5HVHUYRLU�&KDUDFWHULVWLFV�

3RQG���5HVHUYRLU�1DPH� 9ROXPH��P���
(VWLPDWHG�)UDFWLRQ�RI�

&DSDFLW\��
����'HF�������

&RPPHQWV�

3/6���� �������� ���� 3/6�1R����LV�GLYLGHG�LQWR���
VHFWLRQV�DQG�LV�IXOO�RI�JUDYHO��

3/6��� �������� ���� /HYHO�HVWLPDWHG�IURP�&RQWURO�
5RRP�JUDSKLFV��

5HFLUFXODWLRQ���,QWHUPHGLDWH� �������� ���� �

([FHVV�:DWHU�1R���� �������� ���� �

([FHVV�:DWHU�1R���� �������� ���� �

�
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������� :DWHU�DQG�6ROXWLRQ�%DODQFH�

$�VXPPDU\�RI�WKH������ZDWHU�EDODQFH�IRU�OHDFKLQJ�DQG�$'5�RSHUDWLRQV�LV�VKRZQ�LQ�7DEOH�������

7DEOH������� /RV�)LORV�3DG�DQG�$'5�:DWHU�%DODQFH�

&RPSRQHQW� 9ROXPH�
�µ����Pñ��

S+� &\DQLGH�
�PJ�/��

$X�
�PJ�/��
�DYJ��

&RQWDLQHG�
$X��R]��
�&DOF¶G��

&RPPHQW�

3UHFLSLWDWLRQ� ������ � � � �
������PP�UHFRUGHG��
�/RV�)LORV�LQIR����PP� �
������P���

3DG�(YDSRUDWLRQ� ������ � � � �
$VVXPLQJ����RI�VROXWLRQ�WR�
SDGV��/RV�)LORV�LQIR����±
����

7R�3DG���� ������� ������ ���� ������ � �

7R�3DG���� ������� ������ ���� � � 1RUPDOO\�����SSP�F\DQLGH�

7RWDO�WR�3DGV� ������� ������ � ������ ������ �

3/6±1RUWK�3DG�1R��
��

������� ����� ���� � �
���±�����S+�

3/6±6RXWK�3DG�1R��
��

������� ����� ���� � �
���±�����S+�

3/6�3DG�1R���� ������� ����� ���� � �
���±�����S+�
�������WRWDO�3/6�

)HHG�WR�$'5�3ODQW� ������� � � ������ �������� �

%DUUHQ�6RO¶Q� ������� � � �������� ������
$X�UHFRYHU\�LQ�$'5�SODQW�
������

1HW�:DWHU�� ����� � � � �
3RQG�QHW��SSWQ��HYDS��
LQYHQWRU\�FKDQJH����IUHVK�

�1RWH��S+�LV�D�ORJDULWKPLF�PHDVXUHPHQW��DYHUDJLQJ�PD\�EH�PLVOHDGLQJ���+RZHYHU��S+�OHVV�WKDQ�����UHVXOWV�LQ�F\DQLGH�HYROXWLRQ�DV�

+&1�DQG�ORVV�RI�OHDFKLQJ�FDSDELOLW\��

�

$�VXPPDU\�DQDO\VLV�RI�ZDWHU�GDWD�LQGLFDWHV�WKDW�ZDWHU�PDQDJHPHQW�PHHWV�DSSURSULDWH�RSHUDWLRQDO�
UHTXLUHPHQWV���,W�LV��KRZHYHU��DSSDUHQW�IURP�RQ�VLWH�REVHUYDWLRQV�WKDW�LQYHQWRULHV�LQ�H[FHVV�ZDWHU�SRQGV�
PXVW�EH�UHGXFHG�WR�SURYLGH�VWRUDJH�FDSDFLW\�IRU�ODUJH�SUHFLSLWDWLRQ�HYHQWV��

������� $GVRUSWLRQ�'HVRUSWLRQ�5HFRYHU\�3ODQW�3HUIRUPDQFH�DQG�&RQVXPDEOHV�

.H\�$'5�SODQW�SHUIRUPDQFH�FKDUDFWHULVWLFV�LQFOXGH�WKH�IROORZLQJ��

� $YHUDJH���������P��3/6�WUHDWHG�SHU�GD\��WRWDO������0�P��LQ�������
� )UHH�F\DQLGH�FRQWHQW�RI�3/6�LV�YHU\�ORZ��F\DQLGH�LV�DGGHG�WR�3/6�EHIRUH�FDUERQ�DGVRUSWLRQ�WR�

SUHYHQW�FRSSHU�FURZGLQJ�RXW�JROG�RQ�WKH�FDUERQ�FROXPQV��
� $X�UHFRYHU\�IURP�3/6�E\�FDUERQ�FROXPQV�LV��������DYHUDJH��������R]�G�$X���
� ���W�P�RI�ILQH�FDUERQ�FRQWDLQLQJ�DERXW�����R]�PR�$X�DUH�VROG�WR�3HxROHV��ZKLFK�SD\V�����RI�WKH�JROG�

YDOXH��
� $�NH\�LVVXH�LV�WKH�KLJK�DWWULWLRQ�ORVV�RI�FDUERQ���7KH�FXUUHQW�FRFRQXW�FDUERQ�VXSSOLHU�LV�&DOJRQ�±�

*ROGVRUE��������7HVWLQJ�LV�XQGHUZD\�WR�ILQG�D�UHSODFHPHQW�FDUERQ�WKDW�LV�OHVV�SURQH�WR�DWWULWLRQ��H�J���
,QGRFDUE��&����

�
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<HDU�WR�GDWH��������RUH�SURFHVVLQJ�FRVWV�DUH�������W�RI�RUH�SURFHVVHG���$�EUHDNGRZQ�RI�LPSRUWDQW�FRVW�
FRQWULEXWRUV�DUH�VKRZQ�LQ�7DEOH�������ZKLFK�UHSUHVHQWV�1RYHPEHU��������&\DQLGH�FRVWV�LQ�1RYHPEHU�
H[FHHGHG�KDOI�RI�RYHUDOO�SURFHVVLQJ�FRVWV��

7DEOH������� 3URFHVVLQJ�&RVWV�DW�/RV�)LORV�

&RVW�(OHPHQW�
1RYHPEHU������

86��W�3URFHVVHG� ��

&RQWUDFWRUV���&RQVXOWDQWV� ����� ����

(OHFWULFLW\� ����� ����

5HIUDFWRULHV� ����� ����

&\DQLGH� ����� �����

/LPH� ����� ����

*HQHUDO�5HDJHQWV� ����� ����

&HPHQW� ����� ����

0DLQWHQDQFH�� ����� ����

7HFKQLFDO�6HUYLFHV� ����� ����

2WKHU� ����� �����

7RWDO� ����� ����

�

����� /DERUDWRU\�

7KH�/RV�)LORV�DVVD\�DQG�SURFHVV�WHVWLQJ�IDFLOLWLHV�DUH�LQ�WKH�VHFXUH�FRPSRXQG��ZKLFK�LQFOXGHV�WKH�$'5�
SODQW��SRQGV��DQG�UHDJHQW�PL[LQJ�IDFLOLWLHV��)LJXUH���������7KH�ODERUDWRU\�KDG�EHHQ�VXEMHFW�WR�6*6�VXSSRUW�
DQG�RYHUVLJKW�XQWLO��������,Q�������D�/DERUDWRU\�,QIRUPDWLRQ�0DQDJHPHQW�6\VWHP��/,06��ZDV�FUHDWHG�
DQG�LQVWDOOHG�E\�/RV�)LORV�RQ�VLWH��

:KLOH�WKH�/RV�)LORV�ODERUDWRU\�LV�QRW�FHUWLILHG�XQGHU�0H[LFDQ�RU�LQWHUQDWLRQDO�VWDQGDUGV��SURFHGXUHV�XVHG�
DW�WKH�ODERUDWRU\�JHQHUDOO\�PHHW�DFFHSWDEOH�FULWHULD�WR�DFKLHYH�SUHFLVLRQ�DQG�DFFXUDF\���2QH�SRWHQWLDOO\�
VLJQLILFDQW�YDULDWLRQ�LQ�WKH�SURFHGXUHV�WKDW�PD\�DIIHFW�DVVD\�UHVXOWV�IRU�VRPH�HOHPHQWV�ZKHQ�DVVD\LQJ�
VROLG�RUH�VDPSOHV�LV�WKH�XVH�RI�HOHYDWHG�GU\LQJ�WHPSHUDWXUHV�������&����1RUPDOO\��DSSURSULDWH�VDPSOH�
GU\LQJ�WHPSHUDWXUHV�DUH�DERXW�����&��D�WHPSHUDWXUH�DW�ZKLFK�K\GUDWHG�PLQHUDOV�ZRXOG�QRW�GHK\GUDWH�DQG�
VKHG�ZHLJKW��QRU�JDLQ�ZHLJKW�LI�R[LGL]DEOH�PLQHUDOV�DUH�SUHVHQW���$�ORZHU�WHPSHUDWXUH�FDQ�EH�VXFFHVVIXOO\�
DGRSWHG�DW�/RV�)LORV�LI�WKH�IUHVK�VDPSOH�ZHLJKW�LV�UHGXFHG�E\����NJ�RU�PRUH���6DPSOH�VL]H�FDQ�EH�UHGXFHG�
E\�ULIIOLQJ�RU�FRQH�DQG�TXDUWHULQJ�RI�VDPSOHV�DV�UHFHLYHG��

$ERXW�����VROLG�VDPSOHV�DUH�SURFHVVHG�GDLO\�IURP�WKH�RSHQ�SLWV�DQG����VDPSOHV�IURP�XQGHUJURXQG���$�
����J�VDPSOH�LV�FXW�IURP�WKH����NJ�KHDG�VDPSOH�XVLQJ�DQ�DXWRPDWLF�SURSRUWLRQDO�VDPSOHU���7KH�����J�FXW�
LV�ILQHO\�JURXQG�LQ�RQH�RI�WZR�SXFN�DQG�ULQJ�SXOYHULVHUV���7KH�ILUH�DVVD\�URXWLQH�LQFOXGHV�WKH�LQVHUWLRQ�RI�
RQH�GXSOLFDWH��RQH�EODQN��DQG�RQH�VWDQGDUG�LQ�D����VDPSOH�PDWUL[���7ZR�FHUWLILHG�VWDQGDUGV�DUH�DYDLODEOH���
���������������J�W�$X�IRU�ILUH�DVVD\��JUDYLPHWULF�DVVD\LQJ�DQG�������J�W�$X�IRU�ILUH�DVVD\�$$�DVVD\LQJ���
$TXD�UHJLD�LV�XVHG�WR�OHDFK�VDPSOHV�IRU�VLOYHU�DQG�FRSSHU�DVVD\�LV�GRQH�E\�$$���$QDO\VHV�LQFOXGH�JROG��
VLOYHU��DQG�FRSSHU�E\�$$���&\DQLGH�DQDO\VHV�DUH�SHUIRUPHG�E\�WLWUDWLRQ�DQG�FRORULPHWULF�PHWKRGV��

7KH�DVVD\�ODERUDWRU\�LV�VWDIIHG�ZLWK����SHUVRQV�DQG�RSHUDWHV����K�G���,Q�DGGLWLRQ��WKH�QHDUE\�PHWDOOXUJLFDO�
WHVW�ODERUDWRU\�LV�VWDIIHG�ZLWK���SHUVRQV�ZKR�SHUIRUP�SDUWLFOH�VL]H�DQDO\VHV��ERWWOH�UROO��DQG�FROXPQ�OHDFK�
WHVWLQJ��
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�
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7ZR�VHWV�RI�FROXPQ�OHDFK�DSSDUDWXV�DUH�XVHG�������PP�GLDPHWHU�î���P�+�DQG�����PP�î���P�+�FROXPQV���
7KH�OHDFK�WHVW�SURFHGXUHV�DUH�GHVLJQHG�WR�UHSOLFDWH�ILHOG�FRQGLWLRQV��H�J���WLPH�>����GD\V@��VROXWLRQ�
VWUHQJWK��DQG�LUULJDWLRQ�UDWHV����7KH�VPDOOHU�FROXPQV�DUH�WUDQVSDUHQW��DQG�DLU�SRFNHWV�ZHUH�QRWHG�LQ�WKH�
RUH�PDWHULDO�LQ�WKH�FROXPQV��

7KH�FROXPQ�OHDFK�WHVW�SURFHGXUHV�KDYH�EHHQ�DGDSWHG�IURP�SURFHGXUHV�XVHG�DW�.&$�LQ�5HQR��1HYDGD���
2WKHU�WKDQ�GLIILFXOWLHV�HQFRXQWHUHG�ZLWK�ILOOLQJ�WHVW�FROXPQV�ZLWK�ZHW�VDPSOHV��.&$�ILOOV�FROXPQV�ZLWK�GU\�
PDWHULDO���DOO�WHVW�DQG�VDPSOLQJ�SURFHGXUHV�PHHW�DFFHSWDEOH�SUDFWLFH���7KH�FROXPQ�FHOOV�UHVXOWV�FDQ�EH�
H[SHFWHG�WR�UHSUHVHQW��DV�FORVH�DV�SRVVLEOH��FRQGLWLRQV�LQ�WKH�SDGV�LQ�WKH�ILHOG��

����� 5HFRYHU\�RI�*ROG�LQ�/HDFK�3DG�5HVHUYH�

'XULQJ�WKH�HDUOLHU�\HDUV�RI�/RV�)LORV�PLQH��WKH�KHDS�OHDFK�ZDV�QRW�UHFRYHULQJ�JROG�DW�WKH�DQWLFLSDWHG�
OHYHOV���7KH�DFFXPXODWLRQ�RI�PDWHULDO�WKDW�FRQWDLQHG�UHVLGXDO�JROG�FRQVLGHUHG�WR�EH�UHFRYHUDEOH�KDV�
UHVXOWHG�LQ�D�KLVWRULF�DFFXPXODWHG�/HDFK�3DG�5HVHUYH�WKDW�LV�QRZ�DFWLYHO\�EHLQJ�GUDZQ�GRZQ��

$Q�DFWLYH�FDPSDLJQ�OHG�E\�WKH�+\GUR�-H[�LV�FXUUHQWO\�XQGHUZD\�WR�UHFRYHU�JROG�KHOG�LQ�LPSHUPHDEOH��
LQFRPSOHWHO\�OHDFKHG�PDWHULDO�LQ�3DG�1R�����+\GUR�-H[�LQMHFWV�OHDFKLQJ�VROXWLRQ������SSP�F\DQLGH��DW�KLJK�
SUHVVXUH��������N3D��LQWR�ZHOOV�ORFDWHG�LQ�LPSHUPHDEOH�]RQHV�RI�&UXVK�RUH�DSSUR[LPDWHO\����P�DSDUW���
+\GUDWHG�OLPH�LV�DOVR�LQMHFWHG���/HDFKDWH�VROXWLRQ�JRHV�WR�WKH�$'5�SODQW�IRU�JROG�UHFRYHU\��

7KH�LQYHQWRU\�KDV�EHHQ�WKH�VXEMHFW�RI�LQYHVWLJDWLRQV�DQG�UHFRYHU\�SURJUDPV�VLQFH��������'XULQJ�������D�
WRWDO�RI��������R]�$X�ZDV�UHFRYHUHG�XVLQJ�D�FRPELQDWLRQ�RI�GULOOLQJ�DQG�UHLQMHFWLRQ�RI�SUHVVXUL]HG�OHDFK�
VROXWLRQ��UHKDQGOLQJ�RI�LQYHQWRU\��DQG�VXUIDFH�UH�OHDFKLQJ���5HFRYHU\�RI�UHPDLQLQJ�KLVWRULF�DFFXPXODWHG�
JROG�IURP�WKH�/HDFK�3DG�5HVHUYH�LV�VFKHGXOHG�WR�RFFXU�RYHU�WKH�QH[W�WKUHH�WR�IRXU�\HDUV��

/HDFK�3DG�5HVHUYH�RI�520�DQG�FUXVKHG�PDWHULDO�SODFHG�IRU�OHDFK�YHUVXV�UHFRYHUHG�JROG�ZDV�HVWLPDWHG�
E\�/RV�)LORV�PLQH�VLWH�WR�EH�����NR]�$X�UHFRYHUDEOH��DV�RI����'HFHPEHU���������7KHVH�JROG�RXQFHV�DUH�
FRQVLGHUHG�WR�EH�WKH�UHFRYHUDEOH�SRUWLRQ�RI�WKH�LQYHQWRU\��

����� 5HDJHQW�6WRUDJH�DQG�8VH�

7KH�FXUUHQW�PHWKRGV�RI�UHDJHQW�VXSSO\��VWRUDJH��DQG�GLVWULEXWLRQ�PHHW�RSHUDWLRQDO�DQG�VDIHW\�
UHTXLUHPHQWV��

/LPH�DQG�FHPHQW�DUH�GHOLYHUHG�DV�GU\�PDWHULDO�GDLO\�E\�WUXFN�WUDLOHU�WUDQVSRUWV�WKDW�XQORDG�WKH�WUXFN�WUDLOHU�
FRQWHQWV�E\�DLU�DFWLYDWLRQ�LQWR�GHVLJQDWHG�VLORV���&DXVWLF�VRGD�DQG�K\GURFKORULF�DFLG�DUH�GHOLYHUHG�
VHSDUDWHO\�E\�WDQNHU�WUXFNV�VSHFLILFDOO\�GHVLJQHG�IRU�WKHVH�KD]DUGRXV�FKHPLFDOV��

6RGLXP�F\DQLGH�LV�DOVR�GHOLYHUHG�GDLO\�E\�URDG�WUDQVSRUW���7KH�F\DQLGH�LV�LQ�VROLG�SHOOHW�IRUP�VHFXUHO\�
FRQWDLQHG�LQ�,62�FRQWDLQHUV���7KH�VROLGV�DUH�GLVVROYHG�RXW�E\�FLUFXODWLQJ�IUHVK�ZDWHU�WKURXJK�WKH�,62�
FRQWDLQHU�DQG�WUDQVIHUULQJ�WKH�GLVVROYHG�F\DQLGH�LQWR�GHGLFDWHG�VWRUDJH�DQG�SURFHVV�GLVWULEXWLRQ�IDFLOLWLHV���
/RV�)LORV�LV�D�PHPEHU�LQ�JRRG�VWDQGLQJ�RI�WKH�&\DQLGH�&RGH���0HPEHUVKLS�LV�DVVLJQHG�RQO\�WR�WKRVH�
RUJDQL]DWLRQV�XVLQJ�F\DQLGH�WKDW�PHHW�VWULFW�FRGHV�RI�SUDFWLFH�DQG�VDIHW\���/RV�)LORV�LV�LQ�WKH�SURFHVV�RI�
&\DQLGH�&RGH�UHFHUWLILFDWLRQ�IROORZLQJ�D�GHWDLOHG�RQ�VLWH�DXGLW�FRPSOHWHG�LQ�'HFHPEHU�������

2WKHU�FKHPLFDOV�VXFK�DV�GXVW�VXSSUHVVDQWV�DQG�DQWL�VFDOLQJ�FRPSRXQGV�DUH�UHFHLYHG�LQ�PHWDO�GUXPV���
&DUERQ�LV�UHFHLYHG�LQ���W�WRWH�EDJV��
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������ 3RZHU�5HTXLUHPHQWV�

2YHUDOO�SURMHFW�SRZHU�XVDJH�LV�GLVFXVVHG�LQ�6HFWLRQ��������$Q�HPHUJHQF\�JHQHUDWRU�EXLOGLQJ�FORVH�WR�WKH�
$'5�3ODQW�FRQWDLQV�WZR�����09$�&$7�GLHVHO�JHQHUDWRU�VHWV��������N9$�����F\OLQGHU�������N9�RXWSXW���
ZKLFK�VXSSO\�WKH�$'5�3ODQW�ZLWK�VXIILFLHQW�EDFNXS�SRZHU�IRU�NH\�SXPSV�DQG�WKH�JROG�UHILQHU\�IXUQDFHV��

�
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����� 352-(&7�,1)5$6758&785(�

7KH�0LQH�SURSHUW\�LQIUDVWUXFWXUH�LQFOXGHV�WKH�RSHQ�SLW�DQG�XQGHUJURXQG�PLQLQJ�RSHUDWLRQV��KHDS�OHDFK�
SDGV��DQG�SURFHVV��DGPLQLVWUDWLYH��DQG�PDLQWHQDQFH�IDFLOLWLHV���.H\�FXUUHQW�LQIUDVWUXFWXUH�LQFOXGHV�WKH�
IROORZLQJ��

� 7ZR�RSHQ�SLWV��
� 7ZR�XQGHUJURXQG�PLQHV��
� :DVWH�URFN�GXPSV�LQFOXGLQJ�LQ�SLW�ZDVWH�GXPSV��
� 7ZR�KHDS�OHDFK�SDGV��RQH�520�DQG�RQH�FUXVKHG�RUH��ZLWK�DVVRFLDWHG�FRQYH\RU�V\VWHPV�DQG�

VWDFNHUV��
� 3ULPDU\�FUXVKLQJ�SODQW�LQFOXGLQJ�RQH�6DQGYLN�-DZPDVWHU�MDZ�FUXVKHU���������W�G�FDSDFLW\��
� 6HFRQGDU\�FUXVKLQJ�SODQW�LQFOXGLQJ�WZR�0HWVR�+3����FRQH�FUXVKHUV��
� /LPH�VLOR��
� $'5�3ODQW��
� *ROG�UHILQHU\��
�

6XSSRUW�IDFLOLWLHV�LQFOXGH�WKH�IROORZLQJ��

� 0DLQ�RSHQ�SLW�WUXFN�VKRS��
� 8QGHUJURXQG�HTXLSPHQW�VKRS��
� :HOGLQJ�VKRS��
� :DUHKRXVH��
� $GPLQLVWUDWLYH�RIILFH�IDFLOLWLHV��
� 8QGHUJURXQG�PLQH�GU\��FKDQJH�KRXVH���
� 8QGHUJURXQG�RIILFHV��RQ�VXUIDFH���
� 8QGHUJURXQG�PLQH�FRPSUHVVRUV��WKUHH�����KS�$WODV�&RSFR���
� 5HVLGHQWLDO�FDPS�ZLWK�GLQLQJ�KDOO�DQG�H[HUFLVH�IDFLOLWLHV��
� &RUH�ORJJLQJ�DQG�VWRUDJH�IDFLOLWLHV��
� 6LWH�PHWDOOXUJLFDO�ODERUDWRU\��
� )LUH�DVVD\�DQG�$$�DVVD\�ODERUDWRU\��
� 3RZHU�VXEVWDWLRQ��
� :DWHU�SXPSLQJ�IDFLOLWLHV��
� $FFHVV�URDGV��
� $LUVWULS��������P�SDYHG���
� ([SORVLYH�VWRUDJH�IDFLOLWLHV��
� )XHO�VWRUDJH�IDFLOLWLHV��
� 3HUVRQQHO�WUDLQLQJ�IDFLOLWLHV��
� (QYLURQPHQWDO�PRQLWRULQJ�IDFLOLWLHV��
�
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$�/RV�)LORV�PLQH�OD\RXW�SODQ�LV�LQFOXGHG�DV�)LJXUH�������

)LJXUH������� 0LQH�3URSHUW\�/D\RXW�3ODQ�

��
�



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
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����� 5RDG�DQG�/RJLVWLFV�

*HQHUDO�DFFHVV�WR�WKH�0LQH�SURSHUW\�E\�JURXQG�LV�YLD�)HGHUDO�+LJKZD\����DSSUR[LPDWHO\�����NP�
VRXWK�VRXWKZHVW�IURP�0H[LFR�&LW\�,QWHUQDWLRQDO�$LUSRUW�WR�0H]FDOD����KRXUV�GULYLQJ�WLPH���DQG�IURP�
0H]FDOD�YLD�D����NP�0LQH�PDLQWDLQHG�SDYHG�URDG�WR�WKH�0LQH�VLWH������KRXUV���

/RV�)LORV�PLQH�PDLQWDLQV�D�PRGHUQ�������P�SDYHG�SULYDWH�DLUVWULS�RQ�WKH�VLWH���*HQHUDO�DLU�DFFHVV�WR�WKH�
/RV�)LORV�PLQH�LV�YLD�WKH�&XHUQDYDFD�$LUSRUW��ZKLFK�LV�D����PLQ�IOLJKW�WR�WKH�/RV�)LORV�PLQH���&XHUQDYDFD�
LV�ORFDWHG����NP�VRXWK�RI�WKH�0H[LFR�&LW\�,QWHUQDWLRQDO�$LUSRUW�YLD�+LJKZD\���������KRXUV���

6XSSOLHV�QRW�DYDLODEOH�ORFDOO\�DUH�W\SLFDOO\�WUXFNHG�WR�VLWH�IURP�PDMRU�SRSXODWLRQ�DQG�LQGXVWULDO�FHQWHUV��
VXFK�DV�0H[LFR�&LW\��&XHUQDYDFD��DQG�7ROXFD��RU�IURP�SRUW�FLWLHV��VXFK�DV�$FDSXOFR�YLD�+LJKZD\�����

����� :DVWH�5RFN�)DFLOLWLHV�

7KHUH�DUH�ILYH�ZDVWH�URFN�IDFLOLWLHV��:5)V���RI�ZKLFK�RQH�UHPDLQV�FXUUHQWO\�LQ�XVH�IRU�GLVSRVDO�RI�ZDVWH�
URFN�IURP�WKH�RSHQ�SLWV���7KHUH�DUH�WKUHH�:5)V�DW�WKH�/RV�)LORV�2SHQ�3LW��LGHQWLILHG�DV�/RV�)LORV�:5)�
(DVW��1RUWK��DQG�:HVW��DQG�WZR�:5)V�DW�WKH�%HUPHMDO�2SHQ�3LW��LGHQWLILHG�DV�%HUPHMDO�:5)�1RUWKHDVW�
DQG�6RXWKZHVW����7KH�IDFLOLWLHV�DUH�VKRZQ�LQ�)LJXUH�������
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)LJXUH������� :DVWH�5RFN�)DFLOLWLHV�0DS�

�
6RXUFH���'HVDUUROORV�0LQHURV�6DQ�/XLV��6�$��GH�&�9���������

�

:DVWH�URFN�LV�DOVR�SODFHG�DV�EDFNILOO�LQ�WKH�RSHQ�SLWV���7KH�PDMRULW\�RI�ZDVWH�URFN�JHQHUDWHG�IURP�
XQGHUJURXQG�RSHUDWLRQV�LV�XVHG�DV�EDFNILOO�LQ�WKH�FXW�DQG�ILOO�VWRSHV���7KH�UHPDLQGHU�RI�WKH�ZDVWH�URFN�
IURP�WKH�XQGHUJURXQG�RSHUDWLRQV�LV�SODFHG�LQ�VPDOO�ZDVWH�URFN�GXPSV�QHDU�WKH�DGLW�RSHQLQJV�DQG�PD\�
HYHQWXDOO\�EH�XVHG�DV�EDFNILOO�LQ�WKH�XQGHUJURXQG�ZRUNLQJV��

$�JHRWHFKQLFDO�HYDOXDWLRQ�RI�WKH�:5)�GHVLJQV�ZDV�SHUIRUPHG�WR�DQDO\]H�WKH�GHVLJQ�VWDELOLW\��&DOO�	�
1LFRODV��,QF����������7KH�VWXG\�FRQFOXGHG�WKDW�WKH�GHVLJQV�ZHUH�DGHTXDWH�IRU�VWDEOH�VORSHV��VDWLVI\LQJ�
FULWHULD�IRU�VWDWLF�DQG�SVHXGRVWDWLF��HDUWKTXDNH�ORDGLQJ�VFHQDULR��FRQGLWLRQV���7KH�:5)�GHVLJQ�FRQVLVWV�RI�
���+��9���������RYHUDOO�GXPS�VORSH�DQJOHV�ZLWK���±���P�KLJK�EHQFKHV����±���P�ZLGH�FDWFK�EHQFKHV��
DQG�EHQFK�IDFHV�DW����+��9�����������7KH�VWXG\�UHFRPPHQGHG�D�PD[LPXP�EHQFK�KHLJKW�RI����P��
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/RV�)LORV�8QGHUJURXQG�PLQLQJ�RSHUDWLRQV�DUH�FXUUHQWO\�VFKHGXOHG�WR�FRQWLQXH�XQWLO������DQG�RSHQ�SLW�
RSHUDWLRQV�DUH�VFKHGXOHG�WR�FRQWLQXH�XQWLO�������EDVHG�RQ�WKH�FXUUHQW�PLQH�SODQ���7KH�DYHUDJH�SURGXFWLRQ�
UDWH�IRU�WKH�UHPDLQLQJ�/20�ZLOO�EH����0W�D���$SSUR[LPDWHO\�����0W�RI�ZDVWH�ZLOO�EH�PLQHG�IURP�WKH�RSHQ�
SLW�VRXUFHV�IURP�WKH�UHPDLQLQJ�/20���7KH�FXUUHQW�IDFLOLWLHV�KDYH�D�FRPELQHG�ZDVWH�VWRUDJH�FDSDFLW\�RI�
����0W��RI�ZKLFK�����0W�DUH�DYDLODEOH�RQ�WKH�%HUPHMDO�LQ�SLW�EDFNILOO�����0W�RQ�WKH�/RV�)LORV�LQ�SLW�EDFNILOO��
DQG����0W�RQ�WKH�/RV�)LORV�:5)�:HVW���7KH�FXUUHQW�LQIUDVWUXFWXUH�LV�VXIILFLHQW�WR�VXSSRUW�PLQLQJ�
RSHUDWLRQV�XQGHU�WKH�/20�SODQ��

$�WRWDO�RI�����0W�RI�ZDVWH�URFN�KDV�DOUHDG\�EHHQ�SODFHG�RQ�H[LVWLQJ�:5)V�WKDW�DUH�DGMDFHQW�WR�WKH�RSHQ�
SLWV��

7KH�JHRFKHPLFDO�FKDUDFWHULVWLFV�RI�WKH�ZDVWH�URFN�OLWKRORJLHV�DQG�HQYLURQPHQWDO�FRQVLGHUDWLRQV�DUH�
GLVFXVVHG�LQ�6HFWLRQ�������

����� /DQGILOO�:DVWH�

8QWLO�������DOO�ODQGILOO�ZDVWH�ZDV�GLVSRVHG�RI�LQ�WKH�0H]FDOD�ODQGILOO�IDFLOLW\���,Q�������/RV�)LORV�UHFHLYHG�
DXWKRUL]DWLRQ�IURP�WKH�ORFDO�PXQLFLSDOLW\�WR�FRQVWUXFW�D�ODQGILOO�ZLWK�D��������P��VXUIDFH�DUHD���/RV�)LORV�
VXEVHTXHQWO\�FRQVWUXFWHG�WKH�ODQGILOO�IDFLOLW\�RQ�VLWH�IRU�FRPELQHG�/RV�)LORV�DQG�PXQLFLSDO�GLVSRVDO�RI�³W\SH�
'´�XUEDQ�VROLG�ZDVWHV���7KH�ODQGILOO�ZDV�LQFOXGHG�LQ�DQ�0,$�VXEPLWWHG�IRU�VLWH�H[SDQVLRQ��ZKLFK�ZDV�
DSSURYHG�LQ������IRU����\HDUV�RI�RSHUDWLRQ������±��������7KH�ODQGILOO�LV�GHVLJQDWHG�³/RV�)LORV�
&DUUL]DOLOOR�´�VLQFH�LW�LV�XVHG�E\�WKH�/RV�)LORV�PLQH�DQG�WKH�FRPPXQLW\�RI�&DUUL]DOLOOR��

7KH�ODQGILOO�KDV�DQ�+'3(�JHRPHPEUDQH�OLQHU�DQG�D�OHDFKDWH�FROOHFWLRQ�V\VWHP���:DVWHV�DUH�FRPSDFWHG�
DQG�D�VRLO�FRYHU�LV�SODFHG�RYHU�WKH�ZDVWHV�DW�OHDVW�ZHHNO\���&ROOHFWHG�OHDFKDWH�LV�FDSWXUHG�LQ�D�YDXOW�DQG�
SXPSHG�WR�WKH�DUHD�RI�ZDVWH�GLVSRVDO��ZKHUH�WKH�OHDFKDWH�LV�SODFHG�RQ�WKH�ZDVWH�RU�HYDSRUDWHG��

'HVLJQDWHG�ZDVWHV�DUH�VHSDUDWHG�IRU�UHF\FOLQJ�DQG�UHXVH���7KH�GHVLJQ�OLIH�RI�WKH�ODQGILOO�LV�QRZ�FDOFXODWHG�
WR�KDYH�DQ�RSHUDWLQJ�OLIH�RI����\HDUV��

����� :DWHU�0DQDJHPHQW�

/RFDO�ZDWHU�UHVRXUFHV�ZHUH�GHVFULEHG�LQ�WKH�:DVWH�5RFN�0DQDJHPHQW�3ODQ��'HVDUUROORV�0LQHURV�6DQ�
/XLV���������ZKLFK�SURYLGHG�WKH�SULPDU\�K\GURORJLF�EDFNJURXQG�LQIRUPDWLRQ���7KLV�VHFWLRQ�RI�WKH�5HSRUW�
GHVFULEHV�WKH�VXUIDFH�ZDWHU�DQG�JURXQGZDWHU�FRQGLWLRQV��DV�ZHOO�DV�WKH�VLWH�ZLGH�ZDWHU�EDODQFH���
,QIRUPDWLRQ�RQ�WKH�ZDWHU�VXSSO\�DQG�ZDWHU�TXDOLW\�PRQLWRULQJ�DUH�SURYLGHG�LQ�RWKHU�VHFWLRQV�RI�WKLV�5HSRUW��

������� 6XUIDFH�:DWHU�&RQGLWLRQV�

&21$*8$�LV�WKH�WHFKQLFDO�DUP�RI�WKH�QDWLRQDO�HQYLURQPHQWDO�DJHQF\��6(0$51$7��WKDW�LV�UHVSRQVLEOH�
IRU�RYHUVLJKW�RI�WKH�ZDWHU�UHVRXUFHV�RI�0H[LFR���&21$*8$�KDV�VWUXFWXUHG�WKH�VXUIDFH�ZDWHU�UHVRXUFHV�
LQWR����DGPLQLVWUDWLYH�K\GURORJLFDO�UHJLRQV���7KH�0LQH�DUHD�LV�LQ�WKH�&21$*8$�GHVLJQDWHG�+\GURORJLF�
5HJLRQ����LQ�WKH�5LR�%DOVDV�EDVLQ�DQG�PLGGOH�%DOVDV�VXEUHJLRQ��)LJXUH���������7KH�5LR�%DOVDV�EDVLQ�
FRYHUV��������RI�WKH�WRWDO�DUHD�RI�WKH�VWDWH���$FFRUGLQJ�WR�WKH�&KLOSDQFLQJR�&KDUWHU�RI�6XUIDFH�:DWHU��WKH�
0LQH�DUHD�OLHV�ZLWKLQ�%DVLQ�%��ZDWHUVKHG�$������������NPð��DQG�ZDWHUVKHG�'������������NPð���
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)LJXUH������� /RFDWLRQV�RI�5HJLRQDO�+\GURORJLF�%DVLQV�DQG�$TXLIHUV�'HVLJQDWHG�E\�&21$*8$�

�
6RXUFH���/RV�)LORV��������

�

7KH�5LR�%DOVDV�LV�WKH�RQO\�SHUHQQLDO�VXUIDFH�ZDWHU�FRXUVH�LQ�WKH�YLFLQLW\�RI�WKH�0LQH�VLWH�DQG�LV�ORFDWHG�
DSSUR[LPDWHO\���NP�IURP�WKH�QRUWKHUQ�ERXQGDU\�RI�WKH�/RV�)LORV�PLQH���7KH�5LR�%DOVDV�GUDLQV�DQ�DUHD�RI�
�������NPð�WR�0H]FDOD�VWDWLRQ��ORFDWHG�LQ�WKH�WRZQ�RI�0H]FDOD���7KH�PRVW�LPSRUWDQW�WULEXWDULHV�LQ�WKH�DUHD�
DUH�WKH�;RFKLSDOD�DQG�WKH�0D]DSD�ULYHUV��ERWK�RI�ZKLFK�MRLQ�WKH�5LR�%DOVDV�RQ�LWV�VRXWKHUQ�PDUJLQ��

/RV�)LORV�RSHUDWLRQV�DUH�ORFDWHG�ZLWKLQ�D�VPDOO�ZDWHUVKHG��DSSUR[LPDWHO\����NPð��ERXQGHG�E\�WKH�/RV�
)LORV�ZDWHUVKHG�WR�WKH�HDVW��WKH�/D�/DJXQLOOD�KLOO�WR�WKH�QRUWK��WKH�$]XO�DQG�(O�2FRWDO�KLOOV�WR�WKH�ZHVW��DQG�
WKH�(O�&HGUDO�KLOO�WR�WKH�VRXWKHDVW���:LWKLQ�WKLV�ZDWHUVKHG��WKH�PDLQ�FRXUVH�LV�WKH�VKDOORZ�&DUUL]DOLOOR�ULYHU�
ZKRVH�KHDG�LV�ORFDWHG��±��NP�VRXWK�RI�WKH�WRZQ�RI�&DUUL]DOLOOR�DQG�IORZV�QRUWKZDUG�WR�EHFRPH�WKH�
0D]DSD�ULYHU���7KH�VXUIDFH�ZDWHU�UXQRII�IURP�WKH�QRUWKHUQ�DQG�ZHVWHUQ�DUHDV�RI�WKH�0LQH�VLWH�IORZ�WR�WKLV�
ZDWHUVKHG���)LJXUH������VKRZV�WKH�VXUIDFH�ZDWHU�IORZ�GLUHFWLRQV�DQG�ZDWHU�PRQLWRULQJ�SRLQWV��
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)LJXUH������� 6XUIDFH�:DWHU�)ORZ�'LUHFWLRQV�DQG�:DWHU�4XDOLW\�0RQLWRULQJ�/RFDWLRQV�

�
6RXUFH���/RV�)LORV��������

�
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�
���0DUFK������ 3DJH���±��

:DWHU�IURP�WKH�0D]DSD�ULYHU�LV�PDLQO\�XVHG�IRU�OLYHVWRFN�FRQVXPSWLRQ��

6XUIDFH�UXQRII�IURP�WKH�:5)V�ORFDWHG�HDVW�RI�/RV�)LORV�2SHQ�3LW�GUDLQ�LQWR�&XDXWHSHWO�&DQ\RQ��ZKLFK�LV�
ORFDWHG�DERXW���NP�HDVW�E\�;RFKLSDOD�ULYHU���7KH�;RFKLSDOD�ULYHU�IORZV�LQWHUPLWWHQWO\�WRZDUG�WKH�QRUWK�DQG�
LV�D�WULEXWDU\�WR�WKH�5LR�%DOVDV���7KLV�VWUHDP�UHPDLQV�GU\�WKURXJKRXW�WKH�\HDU�DQG�HYHQ�GXULQJ�WKH�UDLQ\�
VHDVRQ��H[FHSW�IRU�GXULQJ�VWRUP�HYHQWV��

$�VPDOO�DUHD�LQ�WKH�QRUWKHUQ�VHFWLRQ�RI�WKH�0LQH�SURSHUW\�GUDLQV�LQWR�7HSHJRORO�&DQ\RQ��ZKLFK�OHDGV�
GLUHFWO\�WR�WKH�5LR�%DOVDV��ORFDWHG�DERXW���NP�GRZQVWUHDP�RI�WKH�WRZQ�RI�0H]FDOD���6XUIDFH�IORZV�IURP�
7HSHJRORO�&DQ\RQ�DUH�LQWHUPLWWHQW�DQG�RQO\�IORZ�GXULQJ�VHYHUH�VWRUP�HYHQWV��

������� *URXQGZDWHU�&RQGLWLRQV�

&21$*8$�KDV�GHVLJQDWHG�����³DTXLIHUV´�DV�SDUW�RI�WKH�JURXQGZDWHU�UHVRXUFHV�PDQDJHPHQW�V\VWHP���
&21$*8$�LV�UHVSRQVLEOH�IRU�GHILQLQJ�HDFK�DTXLIHU�DQG�IRU�HVWLPDWLQJ�WKH�ZDWHU�DYDLODELOLW\�LQ�WKH�V\VWHP���
/RV�)LORV�LV�ORFDWHG�LQ�WKH�VRXWKHUQ�WLS�RI�WKH�,JXDOD�$TXLIHU��ZKLFK�FRYHUV�D�VXUIDFH�DUHD�RI�������NPð�
�)LJXUH��������

7KH�LQIRUPDWLRQ�SXEOLVKHG�E\�&21$*8$�RQ�WKH�,JXDOD�$TXLIHU��&21$*8$��������GHVFULEHV�WKH�DTXLIHU�
DV�RFFXUULQJ�DV�UHFKDUJH�IURP�WKH�ULYHU�DQG�WKDW�WKHUH�LV�QR�K\GURJHRORJLFDO�FRQWLQXLW\�EHWZHHQ�DTXLIHUV��
DOWKRXJK�VPDOO�DTXLIHUV�RFFXU�LQ�DOOXYLDO�GHSRVLWV�DQG�VDQG\�FRQJORPHUDWHV���6SULQJV�RFFXU�UHODWHG�WR�
SDUWLDO�GLVFKDUJH�IURP�OLPHVWRQH�XQLWV�RI�WKH�UHJLRQDO�DTXLIHU�DQG�DORQJ�VWUXFWXUDO�FRQWUROV�VXFK�DV�IDXOWV���
7KH�UHJLRQ�LV�FRQVLGHUHG�WR�KDYH�DQ�XQFRQILQHG�DTXLIHU�UHODWHG�WR�WKH�ZDWHU�VWRUHG�LQ�WKH�VHGLPHQWV�DQG�
URFN�XQLWV�EHQHDWK�WKH�ULYHU�DQG�DOVR�DQ�DTXLIHU�UHODWHG�WR�WKH�ZDWHU�VWRUHG�LQ�IUDFWXUHV�DQG�DV�VHFRQGDU\�
SRURVLW\�LQ�WKH�URFN�XQLWV���,W�LV�LQIHUUHG�WKDW�WKH�SKUHDWLF�VXUIDFH�LV�GLUHFWO\�UHODWHG�WR�UHFKDUJH�IURP�WKH�
ULYHU���&21$*8$�KDV�FDOFXODWHG�WKDW�WKH�DTXLIHU�KDV�DYDLODEOH�ZDWHU�IRU�QHZ�ZDWHU�FRQFHVVLRQV�DW�D�
YROXPH�RI������������Pñ�DQQXDOO\��

7KH�SKUHDWLF�VXUIDFH�RI�JURXQGZDWHU�LV�UHSRUWHG�WR�EH�GHHSHU�WKDQ�WKH�ILQDO�GHSWK�RI�WKH�RSHQ�SLWV�DQG�
FXUUHQW�XQGHUJURXQG�RSHUDWLRQV���1R�ZDWHU�HOHYDWLRQ�GDWD�LQ�WKH�DUHD�ZDV�DYDLODEOH�LQ�WKH�&21$*8$�
UHSRUW��

,Q�RQH�DUHD�RI�WKH�/RV�)LORV�2SHQ�3LW�WKHUH�LV�JURXQGZDWHU�VHHSDJH�RFFXUULQJ���7KH�ZDWHU�LV�WHPSRUDULO\�
GLYHUWHG�DQG�FRQWDLQHG�LQ�D�UHWHQWLRQ�SRQG�DQG�WKHQ�SXPSHG�RXW�RI�WKH�SLW�DQG�DOORZHG�WR�IORZ�DV�VXUIDFH�
ZDWHU�UXQRII���7KH�SUHVHQFH�RI�H[FHVV�JURXQGZDWHU�FDQ�UHTXLUH�VSHFLILF�PDQDJHPHQW�RI�WKH�H[SORVLYHV���,W�
LV�XQGHUVWRRG�WKDW�WKH�VXUIDFH�ZDWHU�LQILOWUDWHV�UDSLGO\�HQRXJK�WKDW�RSHUDWLRQV�DUH�QRW�KDOWHG�GXH�WR�H[FHVV�
ZDWHU�H[FHSW�GXULQJ�VWURQJ�VWRUPV��ZKHQ�WKHUH�LV�H[FHVV�ZDWHU�LQ�WKH�XQGHUJURXQG�ZRUNLQJV�IURP�
VHHSDJH�DQG�LQ�WKH�RSHQ�SLW�IURP�VXUIDFH�ZDWHU�UXQRII�DQG�SUHFLSLWDWLRQ���'HZDWHULQJ�LV�QRW�UHTXLUHG�IRU�
WKH�FXUUHQW�/RV�)LORV�8QGHUJURXQG�PLQH�RSHUDWLRQV�DQG�LV�QRW�SODQQHG���1R�LQIRUPDWLRQ�ZDV�DYDLODEOH�
UHJDUGLQJ�WKH�ZDWHU�IORZ�UDWHV�LQWR�WKH�/RV�)LORV�PLQH��

$FFRUGLQJ�WR�VLWH�SHUVRQQHO��JURXQGZDWHU�ZDV�QRW�HQFRXQWHUHG�LQ�DQ\�RI�WKH�H[SORUDWLRQ�ERUHKROHV��ZKLFK�
ZHUH�GULOOHG�WR�GHSWKV�RI�DERXW�����P�LQ�WKH�SLW�DUHDV��ZLWK�VRPH�KROHV�JRLQJ�HYHQ�GHHSHU���/LPHVWRQH�LV�
WKH�GRPLQDQW�URFN�W\SH�LQ�WKH�DUHD���,Q�PDQ\�DUHDV�ZKHUH�WKH�URFN�LV�H[SRVHG��LW�DSSHDUV�WR�EH�KLJKO\�
IUDFWXUHG�ZLWK�YXJV�DQG�GU\�VROXWLRQ�FDYLWLHV�UHSRUWHG�LQ�VRPH�GULOO�ORJV���7KHVH�IHDWXUHV�ZHUH�DOVR�
REVHUYHG�DW�WKH�VXUIDFH�LQ�VRPH�ORFDWLRQV���7KH�UHYHUVH�FLUFXODWLRQ�GULOOLQJ�ORJV�LQGLFDWH�WKDW�WKH�HQWLUH�
VHFWLRQ�RI�OLPHVWRQH�HQFRXQWHUHG�GXULQJ�H[SORUDWLRQ�GULOOLQJ�ZDV�YHU\�GU\��DQG�RQO\�YHU\�OLPLWHG�ZDWHU�ZDV�
HQFRXQWHUHG�ZLWKLQ�WKH�LQWUXVLYH�URFNV���/RV�)LORV�JHRORJLVWV�ZRUNLQJ�DW�WKH�VLWH�KDYH�REVHUYHG�WKDW�WKH�
OLPHVWRQH�DQG�VNDUQ�DUH�ERWK�YHU\�GU\��DQG�ZLWKLQ�WKH�XQGHUJURXQG�ZRUNLQJV�WKHUH�LV�RQO\�VHHSDJH�IURP�
SUHFLSLWDWLRQ�LQILOWUDWLRQ�RU�GULOO�ZDWHU��
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)URP�D�UHJLRQDO�SHUVSHFWLYH��JURXQGZDWHU�OLNHO\�GLVFKDUJHV�WR�5LR�0H]FDOD��%DOVDV���ZKLFK�IORZV�WR�WKH�
QRUWK�RI�WKH�0LQH�SURSHUW\���%DVHG�RQ�WKH�UHJLRQDO�WRSRJUDSKLF�PDSV��LW�DSSHDUV�WKDW�PRVW�RI�WKH�0LQH�
DUHD�GUDLQV�WR�WKH�JXOO\��DUUR\R��WKDW�SDVVHV�DGMDFHQW�WR�WKH�0D]DSD�YLOODJH��KHUHLQDIWHU�UHIHUUHG�WR�DV�
0D]DSD�:DVK����0D]DSD�:DVK�HQWHUV�5LR�0H]FDOD�DERXW����NP�ZHVW�RI�WKH�WRZQ�RI�0H]FDOD���7KH�
UHPDLQGHU�RI�WKH�0LQH�SURSHUW\�DSSHDUV�WR�GUDLQ�HDVWZDUG�WRZDUG�D�ODUJH�HSKHPHUDO�VWUHDP�WKDW�LV�
WULEXWDU\�WR�5LR�0H]FDOD���5HFKDUJH�SUREDEO\�RFFXUV�DV�LQILOWUDWLRQ�GXULQJ�WKH�UDLQ\�VHDVRQ��ZKLFK�ODVWV�
IURP�-XQH�WKURXJK�6HSWHPEHU���$�IRUPDO�K\GURJHRORJLF�VWXG\�KDV�QRW�EHHQ�FRQGXFWHG��DOWKRXJK�D�IXWXUH�
UHYLHZ�RI�K\GURJHRORJLF�FRQGLWLRQV�LV�SODQQHG���7KH�GHWDLOV�RI�WKH�IXWXUH�VWXG\�KDYH�QRW�EHHQ�ILQDOL]HG�
�65.�&RQVXOWLQJ��������

7KH�ZDWHU�OHYHO�GDWD�LQ�0D]DSD�:DVK��DOWKRXJK�OLPLWHG��DUH�XVHIXO�LQ�GHYHORSLQJ�D�SUHOLPLQDU\�FRQFHSWXDO�
PRGHO�RI�WKH�IORZ�V\VWHP���7KH�DOOXYLXP�WKDW�LV�YLVLEOH�LQ�WKH�ZDVK�LV�YHU\�FRDUVH�JUDLQHG�DQG�SUHVXPDEO\�
KDV�D�YHU\�KLJK�SHUPHDELOLW\���,Q�WKH�YLFLQLW\�RI�0D]DSD�WKH�WRSRJUDSK\�LV�IODWWHU�WKDQ�HOVHZKHUH��
VXJJHVWLQJ�D�UHODWLYHO\�DOOXYLDO�GHSRVLW�LQ�WKH�DUHD���'RZQVWUHDP�RI�WKH�YLOODJH��WKH�ZDVK�QDUURZV�DQG�
HYHQWXDOO\�HQWHUV�D�FDQ\RQ�EHIRUH�LW�LV�GLVFKDUJHG�WR�WKH�ULYHU��ZKLFK�LV�DW�DQ�HOHYDWLRQ�RI�VOLJKWO\�EHORZ�
����PDVO�DW�WKH�FRQIOXHQFH���7KH�DSSUR[LPDWH�HOHYDWLRQ�RI�WKH�ZDWHU�WDEOH�DW�WKH�ZHOO�LV�����PDVO��EDVHG�
RQ�D���P�WRSRJUDSKLFDO�PDS�GHYHORSHG�E\�WKH�0LQH���7KH�ZDVK�DSSHDUV�WR�HQWHU�D�UHODWLYHO\�VWHHS�FDQ\RQ�
DERXW���NP�GRZQVWUHDP�RI�WKH�ZHOO���7KH�IDFW�WKDW�WKH�DOOXYLXP�RI�0D]DSD�:DVK�FRQWLQXHV�WR�SURYLGH�
ZDWHU�QHDU�WKH�HQG�RI�WKH�GU\�VHDVRQ�VXJJHVWV�WKDW�LW�LV�FROOHFWLQJ�ZDWHU�IURP�WKH�XQGHUO\LQJ�EHGURFN�DQG�
URXWLQJ�LW�WR�WKH�ULYHU�WKURXJK�WKH�DOOXYLXP��RU�LQ�IUDFWXUHG�EHGURFN�EHORZ�WKH�DOOXYLXP���

)URP�WKH�REVHUYDWLRQV�LQ�0D]DSD�:DVK��RQH�FDQ�LQIHU�WKDW�JURXQGZDWHU�WKDW�DFFXPXODWHV�LQ�WKH�EHGURFN�
LV�GLVFKDUJHG�WR�DOOXYLXP�ILOOHG�VWUHDPV���7KHVH�µGUDLQV¶�FRQWURO�WKH�HOHYDWLRQ�RI�ZDWHU�LQ�WKH�EHGURFN���,W�LV�
OLNHO\�WKDW�VWUXFWXUHV��H�J���IDXOWV��IUDFWXUH�]RQHV��VROXWLRQ�FKDQQHOV��DOVR�FROOHFW�ZDWHU�IURP�EHGURFN�DQG�
GLUHFW�LW�WR�ORFDWLRQV�ZKHUH�WKHVH�IHDWXUHV�FURVV�WKH�VXUIDFH�ZDVKHV��WKXV�SURYLGLQJ�D�QHWZRUN�RI�GUDLQV�
WKDW�FRQWURO�ZDWHU�OHYHOV�ZLWKLQ�WKH�EHGURFN��

1DWXUDO�VSULQJV�RFFXU�ZKHUH�WKH�KHDS�OHDFK�3DG�1RV����DQG���ZHUH�FRQVWUXFWHG���7KH�KHDS�OHDFK�ZDV�
GHVLJQHG�ZLWK�D�VXEVXUIDFH�XQGHUGUDLQ�V\VWHP�WR�GHZDWHU�EHQHDWK�WKH�KHDS�OHDFK�3DG�1RV����DQG�����
%RWK�SDGV�KDYH�WKHLU�RZQ�VXEGUDLQV��DQG�ERWK�V\VWHPV�FRQYH\�ZDWHU�YLD�SLSHOLQHV�WR�RXWOHWV�DW�D�
FRQFUHWH�OLQHG�YDXOW�LQ�&DxDGD������7KH�YDXOW�KDV�D�VHSDUDWH�RXWOHW�WKDW�FRQYH\V�ZDWHU�WR�WKH�DUUR\R��

3$'���KDV�D�VHFRQG�V\VWHP�WKDW�FRQYH\V�ZDWHU�EDFN�RQWR�3$'�����7KH�3$'���VXEGUDLQ�V\VWHP�KDV�D�
VDPSOLQJ�SRUW�DW�WKH�WRH�RI�WKH�LQVWDOODWLRQ�WR�DOORZ�IRU�ZDWHU�TXDOLW\�PRQLWRULQJ���7KH�3$'���VXEGUDLQ�
V\VWHP�ZDWHU�TXDOLW\�LV�VDPSOHG�DW�WKH�FRQFUHWH�OLQHG�YDXOW��

9ROXPHV�RI�ZDWHU�SXPSHG�WR�3$'���DQG�WR�WKH�YDXOW�LQ�&DxDGD����DUH�PHWHUHG��

������� 6LWH�:DWHU�%DODQFH�

7KH�PDLQ�ZDWHU�PDQDJHPHQW�FRPSRQHQWV�DW�WKH�0LQH�VLWH�DUH�IUHVK�PDNHXS�ZDWHU�IURP�WKH�LQWDNH�
V\VWHP�DGMDFHQW�WR�WKH�5LR�%DOVDV��IUHVK�ZDWHU�XVHG�IRU�GXVW�VXSSUHVVLRQ�UHXVHG�LPSDFWHG�ZDWHU��ZDWHU�
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XVH�LQ�WKH�SURFHVV�DQG�SLW�RSHUDWLRQV��DQG�SHUPLWWHG�GLVFKDUJHV�RI�GLYHUWHG�FOHDQ�VWRUP�ZDWHU�DQG�WUHDWHG�
VDQLWDU\�ZDVWH�ZDWHU���$�VLPSOLILHG�VLWH�ZLGH�ZDWHU�EDODQFH�IORZVKHHW�LV�SUHVHQWHG�LQ�)LJXUH�������

)LJXUH������� 6LWH�:DWHU�%DODQFH�

�
6RXUFH���65.��������

�

)UHVK�ZDWHU�SXPSHG�WR�WKH�VLWH�LV�FRQYH\HG�WR�D�VWRUDJH�WDQN�IRU�UHGLVWULEXWLRQ�WR�GLIIHUHQW�SDUWV�RI�WKH�
RSHUDWLRQV���)UHVK�ZDWHU�DW�WKH�$'5�3ODQW�LV�WUDQVIHUUHG�WR�WKH�F\DQLGH�PL[LQJ�WDQN��7��������&\DQLGH�LV�
GHOLYHUHG�DV�D�VROLG�LQ�WKH�,62�FRQWDLQHUV�RQ�D�WUXFN�DQG�LV�GLVVROYHG�ZLWK�IUHVK�ZDWHU���7KH�F\DQLGH�
VROXWLRQ�LV�WKHQ�WUDQVIHUUHG�WR�D�VWRUDJH�WDQN��7��������7KH�F\DQLGH�LQ�VROXWLRQ�LV�VXEVHTXHQWO\�DGGHG�WR�
WKH�EDUUHQ�VROXWLRQ�DQG�SXPSHG�WR�WKH�KHDS�OHDFK�SDGV���3UHJQDQW�VROXWLRQ�LV�UHFRYHUHG�DW���JUDYHO�ILOOHG�
SRQGV�DW�WKH�WRH�RI�3DG����DQG�WKH�3/6�SRQG�DVVRFLDWHG�ZLWK�3DG�����DQG�WKHQ�SXPSHG�WR�WKH�$'5�
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3ODQW���%DUUHQ�VROXWLRQ�LV�UHWXUQHG�WR�WKH�EDUUHQ�DQG�UHFLUFXODWLRQ�WDQNV���7KH�ZDWHU�EDODQFH�IORZ�GLDJUDP�
DW�WKH�$'5�3ODQW�LV�SUHVHQWHG�LQ�)LJXUH�������

)LJXUH������� )ORZ�'LDJUDP�

�
6RXUFH���*ROGHU�$VVRFLDWHV��������

�

7KHUH�DUH�WKUHH�SURFHVV�SRQGV�DW�WKH�$'5�3ODQW��3$'���KDV���JUDYHO�ILOOHG�SUHJQDQW�VROXWLRQ�SRQGV�DQG�
3$'���KDV�RQH�SUHJQDQW�VROXWLRQ�SRQG���D�UHFLUFXODWLRQ�SRQG�DQG�WZR�FRQWLQJHQF\�SRQGV��&RQWLQJHQF\�
3RQG���DQG�&RQWLQJHQF\�3RQG������7KHUH�LV�D�F\DQLGH�QHXWUDOL]DWLRQ�XQLW�QH[W�WR�WKH�UHFLUFXODWLRQ�SRQG�
WKDW�FDQ�EH�XVHG�LQ�FDVH�RI�RYHUIORZ�IURP�WKH�UHFLUFXODWLRQ�SRQG�WR�&RQWLQJHQF\�3RQG�����7KH�UHFLUFXODWLRQ�
SRQG�KDV�D�VSLOOZD\�WR�&RQWLQJHQF\�3RQG���LQ�FDVH�RI�RYHUIORZ���7KH�IUHHERDUG�LQ�WKH�&RQWLQJHQF\�3RQG�
��LV���P���7KH�SRQG�FRQILJXUDWLRQ�LV�VKRZQ�LQ�)LJXUH�������

5HFRYHUHG�LPSDFWHG�ZDWHU�IURP�$'5�3ODQW�RSHUDWLRQV��VXFK�DV�LPSDFWHG�UDLQZDWHU�DQG�ZDWHU�XVHG�IRU�
FOHDQLQJ��LV�FRQYH\HG�WR�WKH�UHFLUFXODWLRQ�SRQG���1HXWUDOL]HG�VROXWLRQ�PD\�DOVR�EH�FRQYH\HG�WR�WKH�
UHFLUFXODWLRQ�SRQG��

6WRUPZDWHU�LV�FRQYH\HG�DURXQG�WKH�$'5�3ODQW�YLD�FRQFUHWH�OLQHG�FKDQQHOV�DQG�GLVFKDUJHG�WR�&DxDGD�����
ZKLFK�LV�D�QDWXUDO�GUDLQDJH���5XQRII�IURP�QDWXUDO�DUHDV�DURXQG�WKH�SURFHVV�DUHD�DQG�IURP�WKH�:5)V�LV�
GLYHUWHG�WR�QDWXUDO�DUUR\RV�DQG�GLVFKDUJHG�RII�VLWH�DV�VWRUPZDWHU�WKDW�PHHWV�SHUPLVVLEOH�OLPLWV�IRU�VXUIDFH�
ZDWHU���6KDOORZ�JURXQGZDWHU�IURP�VSULQJV�EHQHDWK�WKH�KHDS�OHDFK�SDGV�LV�FRQYH\HG�E\�WKH�XQGHUGUDLQ�
V\VWHP�WR�D�VPDOO�FRQFUHWH�OLQHG�FDWFKPHQW�ZLWK�D�PHVK�FRYHU��DQG�LV�GLVFKDUJHG�WR�&DxDGD�����DOVR�
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�
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NQRZQ�DV�$UUR\R�&DUUL]DOOLOR����7KH�FDWFKPHQW�GLVFKDUJH�SRLQW�LV�DOVR�D�PRQLWRULQJ�SRLQW�WR�HQVXUH�WKDW�
VXUIDFH�ZDWHU�GLVFKDUJH�SHUPLVVLEOH�OLPLWV�DUH�PHW��

/RV�)LORV�KDV�GHYHORSHG�D�SUREDELOLVWLF�ZDWHU�EDODQFH�PRGHO�DV�DQ�([FHO�VSUHDGVKHHW���8VH�RI�WKH�PRGHO�
LV�GHVFULEHG�LQ�WZR�ZULWWHQ�SURFHGXUHV���7KH�PRGHO�LQFOXGHV�WKH�KHDS�OHDFK�SDGV��WKH�$'5�3ODQW��DQG�WKH�
SURFHVV�SRQGV��QRUWK�SUHJQDQW��VRXWK�SUHJQDQW��3DG����3/6�SRQG��UHFLUFXODWLRQ��DQG�FRQWLQJHQF\����7KH�
PRGHO�DOORZV�WKH�XVHU�WR�LQFOXGH�RQO\�WKH�SDG�DUHDV�ZKHUH�RUH�LV�ORDGHG��DQG�WR�H[FOXGH�WKH�OLQHG�EXW�
XQXVHG�SDG�DUHDV�ZKHUH�UXQRII�LV�WHPSRUDULO\�GLYHUWHG��*ROGHU�$VVRFLDWHV��/RV�)LORV�'HWDLOHG�$XGLW�
5HSRUW����������7KH�PRGHO�KDV�EHHQ�XSGDWHG�WR�LQFOXGH�DOO�FXUUHQW�SRQGV�DQG�IDFLOLWLHV��*ROGHU�$VVRFLDWHV�
�������

6ROXWLRQ�DSSOLFDWLRQ�UDWHV�DUH�EDFN�FDOFXODWHG�IURP�DFWXDO�SXPSLQJ�UDWHV���3UHFLSLWDWLRQ�DQG�HYDSRUDWLRQ�
GDWD�IURP�WKH�RQ�VLWH�PHWHRURORJLFDO�VWDWLRQ�DUH�XVHG�DV�LQSXW�GDWD���6HHSDJH�ORVVHV�DUH�QRW�FRQVLGHUHG��
EXW�WKLV�LV�D�FRQVHUYDWLYH�DVVXPSWLRQ�ZLWK�UHVSHFW�WR�SRQG�RYHUWRSSLQJ���+RZHYHU��VHHSDJH�UHWXUQHG�WR�
WKH�H[FHVV�SRQG�IURP�WKH�VPDOO�FRQFUHWH�VWUXFWXUH�LQ�$UUR\R�&DUUL]DOOLOR�LV�FRQVLGHUHG�LQ�WKH�PRGHO���5XQ�
RQ�IURP�QDWXUDO�DUHDV�XSKLOO�IURP�WKH�SDG�LV�QRW�LQFOXGHG�EHFDXVH�DOO�VXFK�DUHDV�DUH�GLYHUWHG���)UHH]LQJ�
DQG�WKDZLQJ�DUH�LQDSSOLFDEOH�IRU�WKH�FOLPDWH�LQ�FHQWUDO�0H[LFR���3RWHQWLDO�SRZHU�RXWDJHV�FDQ�EH�
FRQVLGHUHG�E\�]HURLQJ�RXW�WKH�SXPSLQJ�UDWHV���/RV�)LORV�KDV�D�WUHDWPHQW�V\VWHP�WKDW�LV�XVHG�ZKHQ�
VROXWLRQ�WUDQVIHUV�IURP�WKH�UHFLUFXODWLRQ�SRQG�WR�&RQWLQJHQF\�3RQG����LW�LV�QRW�XVHG�IRU�GLVFKDUJH�RI�
WUHDWHG�VROXWLRQ�WR�VXUIDFH�ZDWHU�DQG�WKHUHIRUH�LV�QRW�LQFOXGHG�LQ�WKH�PRGHO�DV�D�ORVV�WR�WKH�V\VWHP���/RV�
)LORV�KDV�HYDSRUDWLRQ�PDFKLQHV�DW�WKH�UHFLUFXODWLRQ�SRQG�DQG�&RQWLQJHQF\�3RQG���WKDW�DUH�LQFOXGHG�LQ�WKH�
ZDWHU�EDODQFH��

7KH�PRGHO�LV�SUREDELOLVWLF�LQ�WKDW�LW�FDQ�HYDOXDWH�VFHQDULRV�RU�VLQJOH�ODUJH�VWRUPV��H�J���WKH�����\HDU��
���KRXU�HYHQW�RI�����PP���ZHW�SHULRGV��DQG�SRZHU�RXWDJHV���7KH�PRGHO�GDWD�KDV�QRW�EHHQ�XSGDWHG�
EDVHG�RQ�D�VKRUWHU�IUHTXHQF\��PRUH�LQWHQVH�VWRUP��VXFK�DV�D�����\HDU����KRXU�HYHQW���,W�LV�UHFRPPHQGHG�
WKDW�/RV�)LORV�HYDOXDWH�ERWK�VFHQDULRV�DQG�XVH�WKH�ODUJHU�YROXPH�LQ�WKH�ZDWHU�EDODQFH��

7KH�FRQWLQJHQF\�SURFHGXUH�RI�WKH�H[FHVV�ZDWHU�SRQG�FRYHUV�IDLOXUH�RI�WKH�QHXWUDOL]DWLRQ�V\VWHP�DQG�
PHDVXUH�WR�DYRLG�RU�PDQDJH�RYHUWRSSLQJ���7KH�HPHUJHQF\�UHVSRQVH�SODQ�IRU�WKH�0LQH�FRQWDLQV�
SURFHGXUHV�IRU�RWKHU�WUDIILF��H[SRVXUH��VWDELOLW\��HDUWKTXDNH��DQG�VSLOO�VFHQDULRV��

/RV�)LORV�KDV�LPSOHPHQWHG�PHDVXUHV�WR�SURWHFW�JURXQGZDWHU�DW�WKH�IDFLOLWLHV�WKDW�PDQDJH�DQG�XVH�
F\DQLGH���7KH�KHDS�OHDFK�SDGV�KDYH�D�FRPSRVLWH�OLQHU�V\VWHP�FRQVLVWLQJ�RI�D�SULPDU\�JHRPHPEUDQH�RI�
���PLO�+'3(��JHRQHW�DQG�VHFRQGDU\�JHRPHPEUDQH�RI����PLO�+'3(�SODFHG�RQ�D�VHFRQGDU\�FOD\�RU�
FOD\�ULFK�VRLO�OLQHU�DERYH�SUHSDUHG�DQG�FRPSDFWHG�VXEJUDGH��ZLWK�DQ�XQGHUGUDLQ�V\VWHP�RI�SHUIRUDWHG�
SLSH�IRU�OHDN�GHWHFWLRQ�DQG�SLSLQJ�WR�FRQYH\�ZDWHU�IURP�QDWXUDO�VSULQJV���7KH�SUHJQDQW�VROXWLRQ�SRQGV�
QRUWK�DQG�VRXWK�DUH�JUDYHO�ILOOHG��ZLWK�D�GRXEOH�OLQHG�OHDN�GHWHFWLRQ�V\VWHP���7KH�UHFLUFXODWLRQ�SRQG�LV�
GRXEOH�OLQH�ZLWK�D�OHDN�GHWHFWLRQ�V\VWHP���7KH�VSLOOZD\�EHWZHHQ�WKH�UHFLUFXODWLRQ�SRQG�DQG�&RQWLQJHQF\�
3RQG���LV�JHRPHPEUDQH�OLQHG���7KH�FRQWLQJHQF\�SRQGV�DUH�VLQJOH�OLQHG�ZLWK�D�JHRPHPEUDQH�OLQHU���7KH�
$'5�SODQW��LQFOXGLQJ�WKH�F\DQLGH�RIIORDG��LV�FRQVWUXFWHG�ZLWK�D�FRQFUHWH�SDG�XQGHUODLQ�E\����PLO�+'3(�
OLQHU�WKDW�LV�FRQQHFWHG�WR�D�OLQHG�SHULPHWHU�FKDQQHO�WKDW�GLVFKDUJHV�WR�WKH�UHFLUFXODWLRQ�SRQG��
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������� 3RQG�6WRUDJH�

$�PRUH�GHWDLOHG�VFKHPDWLF�RI�WKH�ZDWHU�PRYHPHQW�EHWZHHQ�WKH�KHDS�OHDS�SDGV�DQG�SRQGV�LV�VKRZQ�
EHORZ�LQ�)LJXUH��������7KH�ZDWHU�OHYHOV�LQ�WKH�SRQGV�DUH�PRQLWRUHG�DQG�PDQDJHG�WR�SUHYHQW�RYHUIORZ�WR�
WKH�HQYLURQPHQW��

)LJXUH������� 6FKHPDWLF�RI�+HDS�/HDFK�3DG����DQG�3RQGV�

�
6RXUFH���65.�&RQVXOWLQJ��������

�

$�VLPLODU�FRQILJXUDWLRQ�H[LVWV�DW�WKH�KHDS�OHDFK�3DG�����)LJXUH��������

)LJXUH������� 6FKHPDWLF�RI�+HDS�/HDFK�3DG����DQG�3RQGV�

�
6RXUFH���65.�&RQVXOWLQJ��������

�
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�
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/RV�)LORV�PRQLWRUV�WKH�GDLO\�YDOXHV�RI�ZDWHU�SXPSLQJ�WR�DQG�IURP�WKH�$'5�SODQW�DV�ZHOO�DV�WKH�LUULJDWLRQ�
DUHDV�DQG�SRQG�ZDWHU�OHYHOV�DQG�YROXPHV���7KH�SRQG�FDSDFLWLHV�DUH�OLVWHG�LQ�7DEOH�������

7DEOH������� 9ROXPH�&DSDFLW\�RI�3RQGV�DW�$GVRUSWLRQ�'HVRUSWLRQ�5HFRYHU\�3ODQW�

3RQG�,GHQWLILHU� &DSDFLW\��Pñ�� <HDU�&RQVWUXFWHG�
3XPSLQJ�&DSDFLW\�

�KS��

3DG����3UHJQDQW�6ROXWLRQ�
3RQGV�±�1RUWK�DQG�6RXWK�

�������� 8QNQRZQ� ��SXPS�DW�����

��SXPSV�DW�����

��SXPS�DW�����

5HFLUFXODWLRQ� �������� 8QNQRZQ� QRQH�

&RQWLQJHQF\�3RQG��� �������� 8QNQRZQ� QRQH�

&RQWLQJHQF\�3RQG��� �������� ����� ��SXPSV�DW�����

3DG����3UHJQDQW�/HDFK�
6ROXWLRQ�3RQG� �������� ����� QRQH�
6RXUFH���0DUVK��������

�

7KH�ZDWHU�EDODQFH�PRGHO�ZDV�XSGDWHG�LQ�-DQXDU\�������3HSH��-��IRU�*ROGHU�$VVRFLDWHV����������7KH�
VLPXODWLRQV�ZHUH�EDVHG�RQ�WKH����KRXU������\HDU�VWRUP�HYHQW���3UHFLSLWDWLRQ�DQG�HYDSRUDWLRQ�ZHUH�
VLPXODWHG�LQ�WKH�PRGHO�WKURXJK�D�FRPELQDWLRQ�RI�KLVWRULF�GDWD�DQG�JHQHUDWHG�GDWD���'DLO\�IORZV�DQG�
FOLPDWH�FRQGLWLRQV�ZHUH�VLPXODWHG�DQG�FDOLEUDWHG�E\�LWHUDWLQJ�EHWZHHQ�PRGHO�UXQV�DQG�KLVWRULF�SRQG�
YROXPHV���0RGHOV�ZHUH�UXQ�DVVXPLQJ�IRUFHG�HYDSRUDWLRQ�DQG�QR�IRUFHG�HYDSRUDWLRQ���7KH�PRGHO�UHVXOWV�
VKRZHG�D������FKDQFH�RI�RYHUIORZLQ�DOO�SRQGV�LQ������EDVHG�RQ�D�����PP�VWRUP�ZLWK�QR�IRUFHG�
HYDSRUDWLRQ�DQG�D�����FKDQFH�ZLWK�IXOO�WLPH�XVH�RI�WKH�WZR�IRJJHU�XQLWV�DW�WKH�VSLOOZD\�RI�WKH�UHFLUFXODWLRQ�
SRQG���7KHVH�UHVXOWV�LQGLFDWH�D�UHDVRQDEOH�SUREDELOLW\�RI�RYHUIORZ�EDVHG�RQ�WKH�FXUUHQW�RSHUDWLRQDO�SODQ���
,W�LV�UHFRPPHQGHG�WKDW�WKH�ZDWHU�PDQDJHPHQW�SUDFWLFHV�EH�UHYLVHG�VR�WKDW�WKH�SRQGV�KDYH�VXIILFLHQW�
FDSDFLW\�IRU�WKH�QH[W�UDLQ\�VHDVRQ��

$�QHZ�PRGHO�IRU�VLWH�ZLGH�ZDWHU�EDODQFH�DQG�IXWXUH�FORVXUH�SODQQLQJ�LV�LQ�SUHSDUDWLRQ��65.�&RQVXOWLQJ�
�������

����� &DPSV�DQG�$FFRPPRGDWLRQ�

$�PRGHUQ�FDPS�IRU�KRXVLQJ�0LQH�HPSOR\HHV�FRQWUDFWRUV�YLVLWRUV�LV�ORFDWHG�����NP�IURP�WKH�/RV�)LORV�
PLQH�DQG�����NP�ZHVW�RI�0H]FDOD���7KH�0LQH�FDPS�LV�FXUUHQWO\�DEOH�WR�DFFRPPRGDWH�����SHUVRQV�DQG�LV�
FRPSULVHG�RI�D�PL[WXUH�RI�IRXU���VWRU\�KRWHO�VW\OH�EXLOGLQJV�KRXVLQJ����SHUVRQV�HDFK��RQH���VWRU\�EXLOGLQJ�
KRXVLQJ����SHUVRQV��DQG�WZHQW\�WZR���URRP�KRXVHV�KRXVLQJ�DERXW�����SHUVRQV���7KH�FDPS�LV�IXUQLVKHG�
ZLWK�GLQLQJ�DQG�ODXQGU\�IDFLOLWLHV��YLVLWRU�RIILFHV��PHHWLQJ�URRPV��LQGRRU�J\PQDVLXP��RXWGRRU�VRFFHU�ILHOG��
DQG�WHQQLV�DQG�EDVNHWEDOO�FRXUWV��

����� :RUNIRUFH�

7KH�FXUUHQW�QXPEHU�RI�SHUVRQQHO�DW�WKH�0LQH�LV�������HPSOR\HHV��7DEOH���������$GPLQLVWUDWLRQ�DQG�
VXSHUYLVRU\�UROHV�DUH�ILOOHG�E\�QRQ�XQLRQ�SHUVRQQHO���2WKHU�UROHV��LQFOXGLQJ�PDLQWHQDQFH��RSHUDWRUV�DQG�
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PLOO�SHUVRQQHO��DUH�ILOOHG�ZLWK�FRQWUDFWRUV�RU�XQLRQ�SHUVRQQHO���7KH�XQGHUJURXQG�DQG�RSHQ�SLW�RSHUDWLRQV�
SHUVRQQHO�ZRUN�RQ���VKLIWV��DQG�WKH�$'5�3ODQW�RSHUDWHV�ZLWK�WZR�VKLIWV��

7DEOH������� 3HUVRQQHO�6XPPDU\�

3HUVRQQHO�7\SH� 1R��RI�3HUVRQQHO�

1RQ�8QLRQ�3HUVRQQHO�±�23� ����

1RQ�8QLRQ�3HUVRQQHO�±�8*� ���

7RWDO�1RQ�8QLRQ�3HUVRQQHO� ����

8QLRQ�3HUVRQQHO�±��23� ����

8QLRQ�3HUVRQQHO�±�8*� ����

7RWDO�8QLRQ�3HUVRQQHO� ����

&RQWUDFWRUV�±�23� ����

&RQWUDFWRU�±�8*� ����

7RWDO�&RQWUDFWRUV� ����

7RWDO�3HUVRQQHO�DW�/RV�)LORV� ������

�

����� 3RZHU�DQG�(OHFWULFDO�

3RZHU�LV�FXUUHQWO\�VXSSOLHG�XQGHU�D�VHOI�VXSSO\�DJUHHPHQW�IURP�D�VXEVLGLDU\�RI�,QWHU*HQ�IURP�D�FRPELQHG�
F\FOH�QDWXUDO�JDV�ILUHG�SRZHU�VWDWLRQ�ORFDWHG�LQ�6DQ�/XLV�GH�3D]��*XDQDMXDWR�6WDWH���$�SRZHU�WUDQVSRUW�
DJUHHPHQW�ZLWK�WKH�JRYHUQPHQW�XWLOLW\�VHUYLFH��&RPLVLRQ�)HGHUDO�GH�(OHFWULFLGDG��&)(���SURYLGHV�EDFN�XS�
VXSSO\�DQG�WUDQVIHUV�SRZHU�IURP�,QWHU*HQ¶V�SRZHU�SODQW�WR�WKH�0LQH¶V�SRZHU�VXEVWDWLRQ���3RZHU�LV�
GHOLYHUHG�DW�����N9�IURP�WKH�0H]FDOD�PDLQ�VXEVWDWLRQ�ORFDWHG���NP�IURP�VLWH�WR�WKH�/RV�)LORV����09$�
�����09$�*(�WUDQVIRUPHUV��VXEVWDWLRQ��ZKLFK�LV�GHVLJQHG�WR�KDYH�FDSDFLW\�IRU�DQ�DGGLWLRQDO���09$�IRU�
IXWXUH�0LQH�H[SDQVLRQV���&XUUHQW�SRZHU�FRQVXPSWLRQ�LV�DERXW����0:�D��RU�DERXW�����RI�WKH�H[LVWLQJ�
SRZHU�FDSDFLW\��

$Q�HPHUJHQF\�SRZHU�SODQW�ZDV�FRQVWUXFWHG�GXULQJ������WR�SURYLGH�EDFN�XS�SRZHU�IRU�WKH�OHDFK�VROXWLRQ�
SXPSV�DQG�WKH�JROG�UHILQHU\���7KH�JHQHUDWRUV�DUH�KRXVHG�ZLWKLQ�WKH�$'5�3ODQW��WKHUH�DUH�WZR�UHGXQGDQW�
&$7�GLHVHO�JHQHUDWRU�SODQWV��������N9$�����F\OLQGHU�������N9�RXWSXW��LQVWDOOHG���7KHUH�LV�D�FRQFUHWH�
IRXQGDWLRQ�IRU�D�WKLUG�XQLW�LI�QHFHVVDU\��

'HWDLOV�RI�WKH�RWKHU�YDULRXV�GLHVHO�JHQHUDWRUV�XVHG�IRU�HPHUJHQF\�ORDGV�DW�WKH�VLWH�DUH�SURYLGHG�LQ�
7DEOH�������

7DEOH������� %DFNXS�'LHVHO�*HQHUDWRUV�

1DPH� 6L]H��0:� <HDU� 0DNH�DQG�0RGHO� /RDG�

*�� �������������N9$�� �����
&$7������
*HQHUDWRU�65�%�

9DULRXV�PLOO�ORDGV�

*�� ������ �����
&$7������
*HQHUDWRU�65�%�

9DULRXV�PLOO�ORDGV�

*�� ���������09$�� �����
&$7������
*HQHUDWRU�65�%�

9DULRXV�PLOO�ORDGV�

*���������� ����� �����
&$7������
*HQHUDWRU�65��

7DLOLQJV�DQG�WKLFNHQHU�

*���������� ���� �����
&$7������
*HQHUDWRU�65��

3XPS�KRXVH��FDPS��DQG�DGPLQLVWUDWLRQ�

*��(VNHU� ������ ����� &$7� 0DLQ�XQGHUJURXQG�YHQWLODWLRQ�

*��(VNHU� ������ ����� &$7� 0DLQ�XQGHUJURXQG�YHQWLODWLRQ�

*��(VNHU� ������ ����� &$7� 0DLQ�XQGHUJURXQG�YHQWLODWLRQ�
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1DPH� 6L]H��0:� <HDU� 0DNH�DQG�0RGHO� /RDG�

*��(VNHU� ������ ����� &$7� 0DLQ�XQGHUJURXQG�YHQWLODWLRQ�

�

����� )XHO�6XSSO\�

)XHO�DQG�JDVROLQH�DUH�WUXFNHG�WR�VLWH�IURP�,JXDOD��$FDSXOFR��RU�&XHUQDYDFD��DQG�VWRUHG�LQ�ILYH��������/�
GLHVHO�WDQNV�DQG�RQH��������/�JDVROLQH�WDQN���)XUWKHU�H[SODQDWLRQ�RQ�WKH�IXHO�DJUHHPHQW�WKH�0LQH�KDV�
ZLWK�3(0(;�DQG�WKH�WUDQVSRUWDWLRQ�FRQWUDFW�ZLWK�)HUHYLF�FDQ�EH�IRXQG�LQ�6HFWLRQ����

����� :DWHU�6XSSO\�

3URFHVRV�0LQHURV�0HWDOXUJLFRV�6�$��GH�&�9��GHVLJQHG�WKH�IUHVK�ZDWHU�VXSSO\�DQG�SXPSLQJ�V\VWHP�LQ�
�����IRU�D�SXPSLQJ�IORZ�RI�������JSP���)UHVK�ZDWHU�LV�WDNHQ�IURP�WKH�5LR�%DOVDV�YLD�PXOWLSOH�LQOHWV�WKDW�
WUDQVSRUW�ZDWHU�WR�D�FRQFUHWH�VWRUDJH�FRQWDLQHU�DGMDFHQW�WR�WKH�ULYHU��EXW�DW�D�KLJKHU�HOHYDWLRQ���7KH�
VWUXFWXUH�LV�LGHQWLILHG�DV�D�VKDIW�LQ�HQJLQHHULQJ�GUDZLQJV�EXW�LGHQWLILHG�DV�D�ZHOO��³QRULD´��LQ�WKH�ZDWHU�
FRQFHVVLRQ���7KH�HQJLQHHULQJ�GUDZLQJV�LQGLFDWH�WKDW�WKHUH�DUH�WZR�XQGHUJURXQG�³FDSWXUH´�LQOHWV��WXQQHOV��
WKDW�H[WHQG�WR�WKH�HGJH�DQG�EHORZ�WKH�ULYHU�ERWWRP���,W�LV�QRW�FOHDU�ZKHWKHU�WKH�WXQQHOV�DUH�FRQVWUXFWHG�LQ�
VDQG�DQG�VHGLPHQWV�DW�WKH�ERWWRP�RI�WKH�ULYHU��RU�ZKHWKHU�WKH�WXQQHOV�DUH�DQFKRUHG�LQWR�EHGURFN���(DFK�RI�
WKH�FDSWXUH�LQOHWV�KDV�PXOWLSOH�RSHQLQJV�IURP�WKH�PDLQ�WXQQHOV���7KHUH�LV�DOVR�DQ�DGGLWLRQDO�SHUIRUDWHG�
FRQFUHWH�VWUXFWXUH�DW�D�KLJKHU�HOHYDWLRQ�WKDQ�WKH�LQOHWV�WKDW�WUDQVSRUWV�ULYHU�ZDWHU�GLUHFWO\�WR�WKH�VKDIW���7KH�
HOHYDWLRQ�RI�WKH�SHUIRUDWLRQV�LQ�WKH�FRQFUHWH�VWUXFWXUH�DUH�LQGLFDWHG�WR�EH�DSSUR[LPDWHO\�DW�WKH�DYHUDJH�
ULYHU�VXUIDFH�HOHYDWLRQ��

7KH�ZDWHU�FRQFHVVLRQ�SHUPLW�LV�IRU�����������P��\U�RI�ZDWHU�H[WUDFWLRQ�IRU�LQGXVWULDO�DQG�VDQLWDU\�VHUYLFHV���
7KH�RSHUDWLRQV�ZDWHU�UHTXLUHPHQW�LV�HVWLPDWHG�DW�����/�V��������JSP����7KH�XVDJH�LV�����IRU�SURFHVVLQJ��
����IRU�URDG�PDLQWHQDQFH��GXVW�VXSSUHVVLRQ���DQG�����IRU�JHQHUDO�VHUYLFHV��

7KH�ZDWHU�FRQFHVVLRQ�SHUPLW�IRU�³JURXQGZDWHU�H[WUDFWLRQ´�ZDV�JUDQWHG�LQ������DQG�UHQHZHG�LQ������IRU�
DQRWKHU����\HDUV���7KH�5LR�%DOVDV��D�PDMRU�ULYHU�LQ�WKH�VWDWHV�RI�*XHUUHUR�DQG�0LFKRDFiQ��KDV�D�OHQJWK�RI�
DERXW�����NP�DQG�DQ�DYHUDJH�IORZ�RI��������P��V��%DOVDV�5LYHU�,QIRUPDWLRQ����������1R�VLWH�VSHFLILF�
VWXG\�KDV�EHHQ�FRQGXFWHG�UHJDUGLQJ�WKH�ZDWHU�VXSSO\�DVVXUDQFH��KRZHYHU��WKH�5LR�%DOVDV�LV�D�VLJQLILFDQW�
ZDWHU�VRXUFH��DQG�/RV�)LORV�RSHUDWLRQV�ZDWHU�VXSSO\�UHTXLUHPHQWV�DUH�UHODWLYHO\�VPDOO�FRPSDUHG�WR�WKH�
DYHUDJH�IORZ�RI�WKH�ULYHU��

)UHVK�ZDWHU�FROOHFWHG�LQ�D����P�GHHS�FRQFUHWH�YDXOW�DGMDFHQW�WR�WKH�ULYHU�LV�FRQYH\HG�WKURXJK���SXPSLQJ�
VWDWLRQV�YLD�SLSHOLQH�IRU�DERXW����NP�WR�WKH�0LQH�VLWH�IRU�DQ�HOHYDWLRQ�JDLQ�RI���NP���3XPSLQJ�VWDWLRQ���LV�
ORFDWHG�DGMDFHQW�WR�WKH�ZDWHU�FROOHFWLRQ�V\VWHP���2QH�RI�WKH�WKUHH�SXPSV�LV�IRU�EDFNXS���3XPSLQJ�6WDWLRQ�
���ZKLFK�LV�ORFDWHG�FORVH�WR�3XPSLQJ�6WDWLRQ����KDV�D�ILOWUDWLRQ���FODULILFDWLRQ�V\VWHP�WR�UHPRYH�VHGLPHQWV���
$Q�DQWL�VFDODQW�LV�DGGHG�WR�WKH�ZDWHU�DW�3XPSLQJ�6WDWLRQ�����6HGLPHQWV�DUH�GLVFKDUJHG�EHORZ�WKH�FODULILHUV�
DQG�WKHQ�SXPSHG�WR�D�SRQG�DW�3XPSLQJ�6WDWLRQ�����:KHQ�WKH�SRQG�LV�IXOO��VHGLPHQWV�DUH�WUDQVSRUWHG�WR�D�
UHVHUYRLU�DW�WKH�0LQH�IRU�ILQDO�GLVSRVDO���3XPSLQJ�6WDWLRQV���DQG���DUH�ERRVWHU�VWDWLRQV���)URP�3XPSLQJ�
6WDWLRQV���WKURXJK����ZDWHU�LV�WUDQVSRUWHG�WKURXJK�WZR����LQFK�OLQHV���)URP�3XPSLQJ�6WDWLRQ���WR�3XPSLQJ�
6WDWLRQ����WKH�ZDWHU�LV�WUDQVSRUWHG�WKURXJK�RQH����LQFK�OLQH��0DUVK�5LVN�&RQVXOWLQJ��������

7KH�SXPSLQJ�FDSDFLW\�RI�WKH�V\VWHP�LV�����/�V��ZKLFK�LV�PRUH�WKDQ�UHTXLUHG���7KH�FDSDFLW\�RI�LQGLYLGXDO�
SXPSV�DW�HDFK�VWDWLRQ�DUH�OLVWHG�LQ�7DEOH�������

7DEOH������� 3XPS�6WDWLRQ�'HWDLOV�

6WDWLRQ�,GHQWLILHU�
1XPEHU�RI�
3XPSV�

3RZHU� &DSDFLW\� (OHYDWLRQ��PDVO��

N:� +3� /�V� JSP� P� IW�

3XPS�6WDWLRQ��� �� ���� ���� ����� ������ ���� ������
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�
���0DUFK������ 3DJH���±���

6WDWLRQ�,GHQWLILHU�
1XPEHU�RI�
3XPSV�

3RZHU� &DSDFLW\� (OHYDWLRQ��PDVO��

N:� +3� /�V� JSP� P� IW�

3XPS�6WDWLRQ��� �� ���� ���� ����� ���� ���� ������

3XPS�6WDWLRQ��� �� ���� ���� ����� ������ ���� ������

3XPS�6WDWLRQ��� �� ���� ���� ����� ������ ������ ������

6WRUDJH�7DQN��(O�%HUPHMDO�� 1RQH� � � � � ������ ������
6RXUFH���0DUVK�5LVN�&RQVXOWLQJ��������

�

)UHVK�ZDWHU�SXPSHG�WR�WKH�0LQH�LV�UHFHLYHG�LQ�'LVWULEXWLRQ�7DQN����ZLWK�D�������P��FDSDFLW\��

7KHUH�DUH�WKUHH�SRWDEOH�ZDWHU�WUHDWPHQW�IDFLOLWLHV���7KH�IDFLOLWLHV�DUH�ORFDWHG�QH[W�WR�'LVWULEXWLRQ�7DQN����D�
VHFRQG�DW�WKH�$'5�3ODQW��DQG�WKH�WKLUG�DW�WKH�0LQH�FDPS���7KH�SODQWV�DUH�RSHUDWHG�E\�VLWH�SHUVRQQHO�DQG�
WHVWHG�HYHU\���PRQWKV�WR�PRQLWRU�0H[LFDQ�GULQNLQJ�ZDWHU�VWDQGDUGV��

$�VLWH�VSHFLILF�DVVXUHG�ZDWHU�VXSSO\�VWXG\�KDV�QRW�EHHQ�FRPSOHWHG��EXW�LW�VHHPV�WKH�ZDWHU�VXSSO\�LV�
VWDEOH���7KH�0H[LFDQ�DXWKRULW\�&21$*8$�KDV�FODVVLILHG�WKH�ORFDO�DTXLIHU�DV�DYDLODEOH��WKXV�LW�LV�EHOLHYHG�
WKDW�WKH�ZDWHU�VRXUFH�ZLOO�FRQWLQXH�WR�EH�DYDLODEOH�IRU�RSHUDWLRQV��&21$*8$��������

������ &RPPXQLFDWLRQV�

6LWH�FRPPXQLFDWLRQV�LQFOXGH�VDWHOOLWH�VHUYLFH��XVLQJ�9R,3��IRU�WHOHSKRQHV��DQG�,QWHUQHW�SURWRFROV��IRU�
UHJXODU�FRPSXWHU�EXVLQHVV�DQG�FRPPXQLFDWLRQV����6XUIDFH�RSHUDWLRQV��LQFOXGLQJ�WKH�RSHQ�SLWV��XVH�
WZR�ZD\�UDGLR�FRPPXQLFDWLRQV��DQG�D�ZLUHOHVV�WUXFN�VKRYHO�GLVSDWFK�V\VWHP�VXSSOLHG�E\�0RGXODU�0LQLQJ�
6\VWHPV���7KH�XQGHUJURXQG�PLQHV�KDYH�D�OHDN\�IHHGHU�UDGLR�FRPPXQLFDWLRQV�V\VWHP��

������ &RPPHQWV�RQ�3URMHFW�,QIUDVWUXFWXUH�

/RV�)LORV�KDV�WKH�DSSURSULDWH�URDG�QHWZRUNV�DQG�ORJLVWLFV��ZDVWH�URFN�IDFLOLWLHV��ZDVWH�ODQGILOO��ZDWHU�
VXSSO\�DQG�PDQDJHPHQW��FDPS�DQG�DFFRPPRGDWLRQV��ZRUNIRUFH��SRZHU�VXSSO\��IXHO�DQG�UHDJHQWV�
VWRUDJH��DQG�FRPPXQLFDWLRQV�WR�UHDVRQDEO\�FRQWLQXH�WKH�FXUUHQW�0LQH�RSHUDWLRQV�DQG�H[HFXWH�WKH�/20�
SODQ��

�
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�
���0DUFK������ 3DJH���±��

����� 0$5.(7�678',(6�$1'�&2175$&76�

����� 0DUNHW�6WXGLHV�

������� 'RUp�5HILQLQJ�

$�UHILQHU\�JROG�SD\DEOH�UDWH�RI������LV�XVHG�LQ�WKH�/RV�)LORV�(FRQRPLF�PRGHO�EDVHG�RQ�WKH�FXUUHQW�
FRQWUDFW�IRU�/RV�)LORV�GRUp�WUDQVSRUW�DQG�UHILQLQJ���8QGHU�WKH�FXUUHQW�FRQWUDFW��WKH�UHILQHU�SXUFKDVHV�GRUp�
ZLWK�QR�GHGXFWLRQ�IRU�UHILQLQJ�JROG���$OO�FRVWV�IRU�WUDQVSRUW��LQVXUDQFH��DQG�UHILQLQJ�DUH�LQFXUUHG�E\�WKH�
UHILQHU¶V�DFFRXQW��

������� *ROG�%XOOLRQ�6DOHV�

*ROG�EXOOLRQ�LV�VROG�RQ�WKH�VSRW�PDUNHW�DW�SUHYDLOLQJ�SULFHV��WR�D�YDULHW\�RI�LQWHUQDWLRQDO�EDQNV�XVLQJ�
LQ�KRXVH�PDUNHWLQJ�DJHQWV��

������� 6LOYHU�%XOOLRQ�6DOHV�

/RV�)LORV�VHOOV������RI�VLOYHU�EXOOLRQ�SURGXFWLRQ�XQGHU�WKH�6LOYHU�:KHDWRQ�6WUHDPLQJ�&RQWUDFW���7KH�
���\HDU�FRQWUDFW��ZKLFK�H[SLUHV�RQ����2FWREHU�������UHTXLUHV�/RV�)LORV�WR�VHOO�LWV�VLOYHU�EXOOLRQ�SURGXFWLRQ�
WR�6LOYHU�:KHDWRQ�DW�DQ�LQLWLDO�SULFH�RI�86������R]��HVFDODWHG�DQQXDOO\�DW�����RI�WKH�86�LQIODWLRQ�UDWH���
7KH�FXUUHQW�SULFH�LV�86������R]��

������� &DUERQ�)LQHV�6DOHV�

/RV�)LORV�KDV�DQ�RSHUDWLYH�HYHUJUHHQ��FDUERQ�ILQHV�UHILQLQJ�DJUHHPHQW�ZLWK�0HW�0H[�3HxROHV��ZLWK�QR�
PLQLPXP�RU�PD[LPXP�YROXPH�UHTXLUHPHQWV���$GGLWLRQDOO\��/RV�)LORV�SHULRGLFDOO\�WHQGHUV�FDUERQ�ILQHV�WR�
WKH�RSHQ�PDUNHW�WR�UHDOL]H�KLJKHU�YDOXHV���&DUERQ�ILQHV�YROXPHV�SURGXFHG�DUH�DSSUR[LPDWHO\�����W�\U�WR�
����W�\U��ZLWK�JROG�JUDGHV�W\SLFDOO\�LQ�WKH�UDQJH�RI�����SSP�WR�������SSP�DQG�VLOYHU�JUDGHV�RI�����SSP�WR�
������SSP���*ROG�DQG�VLOYHU�SD\DEOH�WHUPV�W\SLFDOO\�UDQJH�IURP�����WR������GHSHQGLQJ�RQ�PHWDO�JUDGHV���
2WKHU�GHGXFWLRQV�DQG�SHQDOWLHV�DUH�LQ�OLQH�ZLWK�VWDQGDUG�LQGXVWU\�WHUPV��

����� 0DUNHW�3ULFH�

7KH�JROG�SULFH�IRUHFDVWV�XVHG�IRU�WKH�0LQHUDO�5HVHUYHV�DQG�WKH�HFRQRPLF�PRGHO�LV�86�������R]�DQG�IRU�
0LQHUDO�5HVRXUFH�HVWLPDWH�LV�86�������R]���$�VLOYHU�SULFH�RI�86������R]�LV�XVHG�LQ�DOO�FDVHV�JLYHQ�WKH�
FXUUHQW�SULFH�UHFHLYHG�XQGHU�WKH�6LOYHU�:KHDWRQ�6WUHDPLQJ�&RQWUDFW���0LQHUDO�5HVRXUFH�DQG�5HVHUYH�
SULFLQJ�DV�RI������\HDU�HQG�DUH�SURYLGHG�LQ�7DEOH�������

7DEOH������� &RPPRGLW\�3ULFLQJ�

&RPPRGLW\� 8QLW� 5HVHUYHV� 5HVRXUFHV�

*ROG� 86��R]� ������ ������

6LOYHU� 86��R]� ����� �����

�
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�
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����� &RQWUDFWV�DQG�$JUHHPHQWV�

������� )XHO�6XSSO\�$JUHHPHQW�

7KH�0LQH�KDV�D�IUHH�RQ�ERDUG��)2%��VDOHV�DJUHHPHQW�WR�SXUFKDVH�IXHO�IURP�3(0(;���)XHO�LV�WUXFNHG�
IURP�3(0(;�VWDWLRQV�DW�,JXDOD��$FDSXOFR��RU�&XHUQDYDFD�WR�D�VHUYLFH�VWDWLRQ�QHDU�WKH�WRZQ�RI�&DUUL]DOLOOR�
DQG�WKH�RSHQ�SLW�PDLQWHQDQFH�VKRSV���7KH�0LQH�LV�UHVSRQVLEOH�IRU�VXSSO\LQJ�DQG�PDLQWDLQLQJ�WKLV�VHUYLFH�
VWDWLRQ���7UDQVSRUWDWLRQ�LV�H[HFXWHG�E\�7UDQVSRUWHV�)HUYLF��6�$��GH�&�9���D�WUDQVSRUWDWLRQ�FRPSDQ\�
FRQWUDFWHG�E\�WKH�0LQH�WKDW�KDV�EHHQ�DXWKRUL]HG�E\�3(0(;��

7KH�FRQWUDFW�ZLWK�3(0(;�LV�YDOLG�XQWLO����-XO\�������DIWHU�ZKLFK�LW�FDQ�EH�UHQHZHG�IRU�DQ�DGGLWLRQDO�
��\HDUV���7KLV�FRQWUDFW�HVWDEOLVKHV�WKH�FRPPHUFLDO�PDUJLQ�IRU�WKH�3(0(;¶V�JDVROLQH�SURGXFWV��ZKLFK�DUH�
SURYLGHG�LQ�7DEOH�������

7DEOH������� &RPPHUFLDO�0DUJLQ�IRU�3(0(;�3URGXFWV�

3URGXFW� &RPPHUFLDO�0DUJLQ�

3(0(;�0DJQD� ������

3(0(;�3UHPLXP� ������

3(0(;�'LHVHO� ������

�

������� &\DQLGH�6XSSO\�$JUHHPHQW�

7KH�0LQH�KDV�D�VDOHV�DJUHHPHQW�WR�SXUFKDVH�VRGLXP�F\DQLGH�IURP�7KH�&KHPRXUV�&RPSDQ\�
�&KHPRXUV����7KH�DJUHHPHQW�ZLWK�&KHPRXUV�UXQV�XQWLO����'HFHPEHU������DQG�FDQ�EH�H[WHQGHG��

&KHPRXUV�LV�LQ�FKDUJH�RI�VXSSO\LQJ�DQG�WUDQVSRUWLQJ�WKH�VRGLXP�F\DQLGH�VXSSO\�WR�WKH�0LQH�SURSHUW\���
7KH�VXSSO\�FRPPLWPHQW�LV�IRU��������W�\�RI�GU\�VRGLXP�F\DQLGH�GHOLYHUHG�LQ�,VR�FRQWDLQHUV�DW�D�EDVH�SULFH�
RI�86����������W���7KH�0LQH�VKDOO�EX\�DW�OHDVW�����RI�WKH�FRPPLWPHQW�TXDQWLW\��WKH�FRQWUDFW�FDQ�EH�
DPHQGHG�LI�PRUH�WKDQ�����RI�WKLV�TXDQWLW\�LV�QHHGHG��

������� ([SORVLYH�6XSSO\�$JUHHPHQW�

7KH�0LQH�KDV�DJUHHPHQWV�ZLWK�2ULFD��$XVWLQ�%DFLV�6�$��GH�&�9���DQG�0H[LFDQD�GH�([SORVLYRV�\�
9RODGXUDV�6�$�GH�&�9��WR�VXSSO\�EODVWLQJ�PDWHULDOV�WR�WKH�0LQH��

����� &RPPHQWV�RQ�0DUNHW�6WXGLHV�DQG�&RQWUDFWV�

7KH�LQIRUPDWLRQ�IRU�WKLV�VHFWLRQ�ZDV�VXSSOLHG�E\�/RV�)LORV�PLQH�SHUVRQQHO��DQG�WKH�DXWKRUV�RI�WKLV�5HSRUW�
EHOLHYH�WKH�IROORZLQJ��

� /RV�)LORV�LV�FXUUHQWO\�DEOH�WR�PDUNHW�WKH�GRUp�SURGXFHG�IURP�WKH�0LQH�DQG�ZLOO�LQ�WKH�IXWXUH��
� 7KH�WHUPV�FRQWDLQHG�ZLWKLQ�WKH�VDOHV�FRQWUDFWV�DUH�FRQVLVWHQW�ZLWK�VWDQGDUG�LQGXVWU\�SUDFWLFH�DQG�DUH�

VLPLODU�WR�FRQWUDFWV�IRU�WKH�VXSSO\�RI�JROG�GRUp�HOVHZKHUH�LQ�WKH�ZRUOG��
� �����RI�WKH�VLOYHU�SURGXFWLRQ�LV�VROG�WR�6LOYHU�:KHDWRQ�WKURXJK�D�ORQJ�WHUP�FRQWUDFW��
� 0HWDO�SULFHV�IRU�SURMHFWHG�UHYHQXH�KDYH�EHHQ�UHYLHZHG�DQG�YDOLGDWHG�E\�6WDQWHF�DQG�DUH�DSSURSULDWH�

WR�WKH�FRPPRGLW\�DQG�PLQH�OLIH�SURMHFWLRQV��
�

�
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�
���0DUFK������ 3DJH���±��

����� (19,5210(17$/�678',(6��3(50,77,1*��$1'�62&,$/�25�

&20081,7<�,03$&7�

����� %DVHOLQH�6WXGLHV�

(QYLURQPHQWDO�EDVHOLQH�VWXGLHV�IRU�/RV�)LORV�ZHUH�SUHSDUHG�WR�FKDUDFWHUL]H�WKH�HQYLURQPHQWDO�FRQGLWLRQV�
RI�WKH�DUHD��LQFOXGLQJ�FOLPDWH��IDXQD��IORUD��DQG�K\GURORJ\��DQG�ZHUH�SUHVHQWHG�LQ������WR�WKH�0H[LFDQ�
HQYLURQPHQWDO�DJHQF\��WKH�6HFUHWDUtD�GH�0HGLR�$PELHQWH�\�5HFXUVRV�1DWXUDOHV��6(0$51$7���IRU�WKH�
RULJLQDO�DSSURYDOV�DQG�ODWHU�H[SDQVLRQV��7DEOH��������

7DEOH������� &RPSOHWHG�%DVHOLQH�6WXGLHV�

%DVHOLQH�6WXGLHV� 5HSRUW�$XWKRU� 'DWH�&RPSOHWHG�

/RV�)LORV�(QYLURQPHQWDO�,PSDFW�6WXGLHV�

/DERUDWRU\�DQDO\VLV�UHVXOWV� $/6�(19,5210(17$/�� $XJXVW������

&OLPDWH�GDWD� $,5�6&,(1&(6�,1&��� 1RYHPEHU������

$LU�SROOXWLRQ�HPLVVLRQV�DQDO\VLV� $,5�6&,(1&(6�,1&�� )HEUXDU\������

6RLO�DQDO\VLV� 7(55$�48$(66780�6�&�� 'HFHPEHU������

3K\VLFDO�HQYLURQPHQW�DVVHVVPHQW� 7(55$�48$(66780�6�&��� 'HFHPEHU������

$VVHVVPHQW�RI�SRVVLEOH�H[LVWHQFH�RI�
SUH�+LVSDQLF�UHOLFV��DUFKHRORJ\�
VXUYH\V��

&25325$&,Ï1�'(�6(59,&,26�
(&2�$0%,(17$//(6��6�$��'(�&�9��

-DQXDU\������

([SORVLYHV�VWXG\� $867,1�%$&,6��6�$��'(�&�9��� 'HFHPEHU������

/RV�)LORV�([SDQVLRQ�(QYLURQPHQWDO�,PSDFW�6WXGLHV�

)ORUD�	�:LOGOLIH�VXUYH\V�
81,9(56,'$'�1$&,21$/�
$87Ï120$�'(�0e;,&2����

-XQH������

&OLPDWH�GDWD� $/6�(19,5210(17$/�� 0D\������

:HDWKHU�VWDWLRQ�LQIRUPDWLRQ� 65.�&2168/7,1*� -XO\������

$LU�SROOXWLRQ�HPLVVLRQV�DQDO\VLV� $,5�6&,(1&(6�,1&� 6HSWHPEHU������

6RLO�DQDO\VLV�
)$&8/7$'�'(�(678',26�
683(5,25(6��,=7$&$/$��81$0��

$XJXVW������

3K\VLFDO�HQYLURQPHQW�DVVHVVPHQW�
81,9(56,'$'�1$&,21$/�
$87Ï120$�'(�0e;,&2����

-XO\������

([SORVLYHV�VWXG\�
'8),/��6,67(0$�'(�
)5$*0(17$&,Ï1�'(�52&$�

-XQH������

3K\VLFDO�HQYLURQPHQW�DVVHVVPHQW� S+�(QYLURQPHQWDO�&RQVXOWLQJ� 0DUFK������

&OLPDWH�DQG�ODQGVFDSH�VWXG\� S+�(QYLURQPHQWDO�&RQVXOWLQJ�� -DQXDU\������
6RXUFH���/RV�)LORV�0LQH��������

�

7KH�0LQH�LV�ORFDWHG�LQ�D�UXUDO�DUHD�RI�WKH�*XHUUHUR�6WDWH��0H[LFR��LQ�DQ�DUHD�WKDW�KDV�D�ORZ�SRSXODWLRQ�
GHQVLW\�DQG�QR�SURWHFWHG�DUHDV�GHVLJQDWHG�E\�)HGHUDO��6WDWH��RU�0XQLFLSDO�HQWLWLHV���7KH�HQYLURQPHQWDO�
FRQGLWLRQV�DUH�VXPPDUL]HG�LQ�WKLV�VHFWLRQ��

������� &OLPDWH�

7KH�0LQH�SURSHUW\�LV�LQ�D�WURSLFDO�DULG�]RQH���$YHUDJH�DQQXDO�WHPSHUDWXUH�UDQJHV�DUH�DSSUR[LPDWHO\�����&�
WR�����&���7KH�DUHD�LV�FKDUDFWHUL]HG�E\�GLVWLQFW�GU\�DQG�ZHW�VHDVRQV���&OLPDWH�FRQGLWLRQV�GXULQJ�WKH�ZHW�
VHDVRQ��-XQH�WKURXJK�2FWREHU��DUH�KRW�DQG�KXPLG���*XHUUHUR�LV�D�]RQH�WKDW�FDQ�EH�DIIHFWHG�E\�WURSLFDO�
VWRUPV�DQG�KXUULFDQHV��
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�
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&OLPDWH�WUHQGV�ZHUH�UHFHQWO\�HYDOXDWHG�XVLQJ�WKH�0LQH�VLWH¶V�ZHDWKHU�VWDWLRQ�GDWD��65.�&RQVXOWLQJ���������
7KH�PHDQ�DQQXDO�SUHFLSLWDWLRQ�PHDVXUHG�DW�WKH�VLWH�IURP������WR������LV�����PP�\U���%DVHG�RQ�WKH�
WHPSHUDWXUH�GDWD�IURP�WKH�0LQH������±�������WKH�PHDQ�DQQXDO�WHPSHUDWXUH�LV�������&���0HDQ�DQQXDO�
SDQ�HYDSRUDWLRQ�LV�������PP�\U��

7KH�SUHGRPLQDQW�ZLQG�GLUHFWLRQ�LV�QRUWK�QRUWKZHVW��DOWKRXJK�WKH�PRXQWDLQV�FDQ�RFFDVLRQDOO\�FDXVH�ORFDO�
FKDQJHV�LQ�ZLQG�GLUHFWLRQ��

������� 6RLOV�

6RLOV�ZHUH�FODVVLILHG�WR�XQGHUVWDQG�WKH�JHQHVLV�RI�VRLOV�LQ�UHODWLRQ�WR�WKH�VRLO�IRUPLQJ�IDFWRUV���7KLV�
LQIRUPDWLRQ�LV�XVHG�WR�XQGHUVWDQG�UHJLRQV�EHVW�VXLWHG�IRU�JUD]LQJ�OLYHVWRFN�DQG�IDUPLQJ��

6RLOV�DW�WKH�VLWH�LQFOXGH�SKDHR]HP��W\SLFDOO\�VRIW�DQG�ZLWK�DEXQGDQW�RUJDQLF�PDWHULDO�DQG�QXWULHQWV���
IOXYLVRO�FDOFDUHRXV��SRRUO\�GHYHORSHG�VRLOV�FRPSRVHG�RI�PDWHULDOV�GHSRVLWHG�E\�ZDWHU���UHQG]LQD��WKLQ�
VRLOV�ZLWK�KLJK�FOD\�FRQWHQW�DQG�DEXQGDQW�LQ�RUJDQLF�PDWHULDO���OLWKRVRO��VKDOORZ�URFN\�VRLOV���UHJRVRO�
OXYLVRO��SRRUO\�GHYHORSHG�VRLOV�ZLWK�OLWWOH�RUJDQLF�PDWWHU��YHU\�VLPLODU�WR�SDUHQW�URFN���DQG�OXYLVRO�FKURPDWLF�
�UHGGLVK��RU�\HOORZ�FRORUHG��ZLWK�KLJK�FOD\�FRQWHQW���

7KH�FOD\�UHVRXUFHV�FDQ�EH�D�EHQHILW�LQ�WKH�IXWXUH�VKRXOG�WKH�FORVXUH�DFWLYLWLHV�UHTXLUH�ORZ�SHUPHDELOLW\�
PDWHULDOV��

������� 6HLVPLFLW\�

7KH�VLWH�LV�LQ�WKH�KLJK�ULVN�6HLVPLF�=RQH�&�SHU�WKH�1DWLRQDO�6HLVPLF�6HUYLFH�RI�WKH�1DWLRQDO�$XWRQRPRXV�
8QLYHUVLW\�RI�0H[LFR��8QLYHUVLGDG�1DFLRQDO�$XWyQRPD�GH�0p[LFR����7KHUH�DUH�QR�DFWLYH�IDXOWV�ZLWKLQ�WKH�
0LQH�VLWH��

������� 0LQLQJ�:DVWHV�

7KH�0LQH�JHQHUDWHV�ZDVWH�URFN�DQG�VSHQW�RUH�DV�SDUW�RI�WKH�RSHUDWLRQV���:DVWH�URFN�LQFOXGHV�FDUERQDWHV��
JUDQRGLRULWH��DQG�R[LGHV���7KH�DQQXDO�ZDVWH�URFN�YROXPHV�JHQHUDWHG�LQ������EDVHG�RQ�WKH�GLIIHUHQW�W\SHV�
RI�ZDVWH�FKDUDFWHUL]DWLRQ�DUH�SUHVHQWHG�LQ�7DEOH�������
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�
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7DEOH������� $QQXDO�:DVWH�5RFN�9ROXPHV�

:DVWH�,GHQWLILHU� /LWKRORJ\� 'HVFULSWLRQ�
3RWHQWLDO�$FLG�
*HQHUDWRU�

$QQXDO�
4XDQWLW\��W��

:DVWH�URFN��(O�
%HUPHMDO��,9�

+HPDWLWH�PDJQHWLWH�
R[LGHV�

6RIW�URFN��VHPL�KDUG�DQG�KDUG��
PDLQO\�PLQHUDOL]HG�

1R� ��������

:DVWH�URFN��(O�
%HUPHMDO�±�,D�

,QWUXVLYH�JUDQRGLRULWH�
,QWUXVLYH�VRIW�URFN�ZLWK�RYHU�����
RI�DUJLOOL]HG�FOD\�

1R� ����������

:DVWH�URFN��(O�
%HUPHMDO�±�,E�

,QWUXVLYH�JUDQRGLRULWH�
,QWUXVLYH�KDUG�URFN�SDUWLDOO\�
VLOLFLILHG�

1R� ����������

:DVWH�URFN��(O�
%HUPHMDO�±�,,�

*UD\�OLPHVWRQH���
PDUPRUL]HG�OLPHVWRQH�

+DUG�URFN�SUHIHUHQWLDOO\�QRQ�
PLQHUDOL]HG�

1R� �����������

:DVWH�URFN��(O�
%HUPHMDO�±�,,,�

,QWUXVLYH�JUDQRGLRULWH�
JUDQRGLRULWH�TXDUW]�
ZLWK�VXOILGHV�

6HPL�KDUG�URFN�ZLWK�S\ULWH�DQG�
GLVVHPLQDWHG�DUVHQRS\ULWH��ZLWK�
PLFURYHLQV�DQG�PDVVLYH�VXOILGH�
YHLQV�

<HV� ��������

:DVWH�URFN��/RV�
)LORV���*G���,D�

,QWUXVLYH�JUDQRGLRULWH�
HDVW�

,QWUXVLYH�VRIW�URFN�YHU\�
DUJLOOL]HG��RYHU�����LV�FOD\�

1R� ����������

:DVWH�URFN��/RV�
)LORV���*G����E�

,QWUXVLYH�JUDQRGLRULWH�
HDVW�

,QWUXVLYH�VHPL�KDUG�URFN��
DUJLOOL]HG�DQG�HSLGRWL]HG�

1R� ����������

:DVWH�URFN��/RV�
)LORV�±�,,�

*UD\�OLPHVWRQH���
PDUPRUL]HG�OLPHVWRQH�

+DUG�URFN�SUHIHUHQWLDOO\�QRQ�
PLQHUDOL]HG�

1R� �����������

:DVWH�URFN��/RV�
)LORV�±�,,,�

,QWUXVLYH�JUDQRGLRULWH�
JUDQRGLRULWH�TXDUW]�
ZLWK�VXOILGHV�

6HPL�KDUG�URFN�ZLWK�S\ULWH�DQG�
GLVVHPLQDWHG�DUVHQRS\ULWH��ZLWK�
PLFURYHLQV�DQG�PDVVLYH�VXOILGH�
YHLQV�

<HV� ��������

:DVWH�URFN��/RV�
)LORV�±�,9�

+HPDWLWH�PDJQHWLWH�
R[LGHV�

6RIW�URFN��VHPL�KDUG�DQG�KDUG��
PDLQO\�PLQHUDOL]HG�

1R� ��������

:DVWH�URFN��/RV�
)LORV�8QGHUJURXQG�±�
,9�

+HPDWLWH�PDJQHWLWH�
R[LGHV�

6RIW�URFN��VHPL�KDUG�DQG�KDUG��
PDLQO\�PLQHUDOL]HG�

1R� ��������

6RXUFH��/RV�)LORV��3ODQ�GH�0DQHMR��������

�

*HRFKHPLVWU\�VWXGLHV�KDYH�EHHQ�FDUULHG�RXW�WR�GHWHUPLQH�ZKHWKHU�VSHFLDO�PDQDJHPHQW�RI�ZDVWH�URFN�LV�
UHTXLUHG�WR�SUHYHQW�SRWHQWLDO�IXWXUH�HQYLURQPHQWDO�LPSDFWV���7HVWZRUN�LQFOXGHG�DFLG�EDVH�DFFRXQWLQJ�
�$%$���PXOWL�HOHPHQW�DVVD\V��PHWHRULF�ZDWHU�PRELOLW\�SURFHGXUH��0:03���DQG�KXPLGLW\�FHOO�WHVWV��

7KH�WHVWZRUN�ZDV�DSSURSULDWH�IRU�JHRFKHPLVWU\�DVVHVVPHQW��VLQFH�LW�LQFOXGHG�VWDWLF��DW�RQH�SRLQW�LQ�WLPH��
DQG�NLQHWLF��SUHGLFWLRQ�RI�JHRFKHPLVWU\�RYHU�WLPH��WHVWV���7KHUH�ZLOO�EH�D�QHHG�IRU�DGGLWLRQDO�WHVWZRUN�
VKRXOG�PRGLILFDWLRQV�WR�WKH�PLQHUDO�UHVRXUFH�DQG�FKDQJHV�LQ�WKH�PLQH�SODQ�RFFXU�WKDW�ZLOO�DOWHU�WKH�ZDVWH�
PDWHULDOV�DQG�WKHLU�UHSUHVHQWDWLYH�YROXPHV�LQ�WKH�ILQDO�ZDVWH�URFN�VWRUDJH�IDFLOLWLHV���

7KH�UHVXOWV�IURP�WKH�JHRFKHPLFDO�FKDUDFWHUL]DWLRQ�SURJUDPV�FRQVLVWHQWO\�GHPRQVWUDWH�WKDW�WKH�PDMRULW\�RI�
WKH�ZDVWH�URFN�IURP�WKH�/RV�)LORV�2SHQ�3LW�DQG�WKH�%HUPHMDO�2SHQ�3LW�FRPSULVHV�QHW�QHXWUDOL]LQJ�PDWHULDO�
ZLWK�OLPLWHG�VXOILGH�FRQWHQW���$SSUR[LPDWHO\����RI�ZDVWH�IURP�WKH�%HUPHMDO�2SHQ�3LW�ZLOO�FRQVLVW�RI�VXOILGH�
EHDULQJ�PDWHULDO�WKDW�VKRZV�WKH�SRWHQWLDO�IRU�DFLG�JHQHUDWLRQ�DQG�ZLOO�QHHG�WR�EH�PDQDJHG�DSSURSULDWHO\���
%DVHG�RQ�WKH�FXUUHQW�PLQH�SODQ��QR�VXOILGH�EHDULQJ�PDWHULDO�LV�DQWLFLSDWHG�WR�EH�HQFRXQWHUHG�ZLWKLQ�WKH�
/RV�)LORV�2SHQ�3LW�DQG�WKH�/RV�)LORV�8QGHUJURXQG�RSHUDWLRQV��

$UVHQLF�DQG�DQWLPRQ\�DUH�OLNHO\�WR�EH�PRELOL]HG�XQGHU�WKH�FLUFXP�QHXWUDO�WR�PRGHUDWHO\�DONDOLQH�
FRQGLWLRQV���$OO�ZDVWH�URFN�OLWKRORJLHV�VKRZ�WKH�SRWHQWLDO�IRU�DUVHQLF�UHOHDVH��DQG�WKH�FDUERQDWH�URFN��
ZKLFK�FRPSULVHV�WKH�PDMRULW\�RI�ZDVWH�URFN�IURP�WKH�/RV�)LORV�DQG�(O�%HUPHMDO�2SHQ�3LWV��VKRZV�WKH�
DGGLWLRQDO�SRWHQWLDO�IRU�DQWLPRQ\�UHOHDVH��
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7KHVH�ILQGLQJV�DUH�VXSSRUWHG�E\�WKH�UHVXOWV�RI�WKH�RQJRLQJ�ZDWHU�TXDOLW\�PRQLWRULQJ�GDWD��ZKLFK�VKRZ�WKDW�
UXQRII�ZDWHUV�DVVRFLDWHG�ZLWK�WKH�ZDVWH�URFN�GXPSV�DQG�SLW�ZDOOV�DUH�FLUFXP�QHXWUDO��EXW�ZLWK�FRQVLVWHQWO\�
HOHYDWHG�OHYHOV�RI�DUVHQLF�DQG�DQWLPRQ\���7KHVH�HOHYDWHG�OHYHOV�ZHUH�DOVR�IRXQG�LQ�EDVHOLQH�ZDWHU�TXDOLW\�
VWXGLHV�SULRU�WR�VWDUWLQJ�RSHUDWLRQV��VXJJHVWLQJ�FXUUHQW�RSHUDWLRQV�KDYH�KDG�PLQLPDO�LPSDFW�WR�ZDWHU�
TXDOLW\��

7KH�VSHQW�OHDFK�RUH�KDV�EHHQ�VXEMHFW�WR�FKDUDFWHUL]DWLRQ�WR�GHWHUPLQH�WKH�SRWHQWLDO�IRU�HQYLURQPHQWDO�
LPSDFWV��/RV�)LORV���������$�SUHOLPLQDU\�EDVHOLQH�VWXG\�LQ������ZDV�FDUULHG�RXW�RQ�ILYH�UHVLGXH�VDPSOHV�
IURP�FROXPQ�OHDFK�WHVWV�IURP�520�RUH�DQG�PHGLXP�JUDGH�RUHV���7KH�UHVXOWV�LQGLFDWHG�WKDW�WKH�VSHQW�RUH�
LV�QHW�QHXWUDOL]LQJ�DQG�KDV�D�ORZ�VXOILGH�FRQWHQW���7KH�VKRUW�WHUP�NLQHWLF�WHVW��0HWHRULF�:DWHU�0RELOLW\�
3URFHGXUH��0:03���LQGLFDWHG�WKDW�WKH�OHDFKDWH�S+�LV�DONDOLQH���$UVHQLF�FRQFHQWUDWLRQV�LQ�WKH�0:03�
UHVXOWV�ZHUH�ZLWKLQ�WKH�SHUPLVVLEOH�OLPLWV���7KH�VSHQW�RUH�ZDV�VXEVHTXHQWO\�FRQVLGHUHG�WR�EH�QRQ�
KD]DUGRXV���$�VHFRQG�SKDVH�RI�WHVWZRUN�ZDV�FRQGXFWHG�LQ������RQ�WHQ�VDPSOHV�ZLWK�VLPLODU�UHVXOWV�WR�WKH�
EDVHOLQH�VWXG\���$OO�FRQVWLWXHQWV�LQ�WKH�0:03�H[WUDFW�ZHUH�ZLWKLQ�WKH�SHUPLVVLEOH�OLPLWV���7KH�VSHQW�RUH�
VDPSOHV�ZHUH�FODVVLILHG�DV�QRQ�KD]DUGRXV��

������� +\GURORJ\�

7KH�K\GURORJLF�FRQGLWLRQV�KDYH�EHHQ�FKDUDFWHUL]HG�EDVHG�SULPDULO\�RQ�WKH�&21$*8$�UHJLRQDO�UHSRUWV�IRU�
VXUIDFH�ZDWHU�EDVLQV�DQG�DTXLIHUV���7KH�RQO\�SHUPDQHQW�VXUIDFH�ZDWHUERG\�QHDU�WKH�VLWH�LV�WKH�5LR�
%DOVDV���7KH�ZDWHU�LQ�WKH�5LR�%DOVDV�KDV�D�KLJK�VHGLPHQW�FRQWHQW�DQG�FRQWDLQV�KLJK�FRQFHQWUDWLRQV�RI�
WRWDO�DOXPLQXP��WRWDO�LURQ��WRWDO�PDQJDQHVH��DQG�WRWDO�OHDG���7KH�GLVVROYHG�PHWDO�FRQFHQWUDWLRQV�DUH�YHU\�
ORZ���1DWXUDOO\�RFFXUULQJ�VSULQJV��RU�YHU\�VKDOORZ�JURXQGZDWHU��ZHUH�DOVR�LGHQWLILHG�LQ�WKH�FXUUHQW�DUHD�RI�
WKH�KHDS�OHDFK�SDGV���$�JUDYLW\�IORZ�GHZDWHULQJ�V\VWHP�ZDV�LQVWDOOHG�WR�UHGXFH�WKH�K\GUDXOLF�KHDG�
EHQHDWK�WKH�KHDS�OHDFK�SDGV��

/LPLWHG�K\GURJHRORJLF�GDWD�ZDV�DYDLODEOH�GXULQJ�WKH�EDVHOLQH�VWXGLHV���7KHUH�DUH�WKUHH�ORFDWLRQV�ZLWK�
JURXQGZDWHU�GHSWK�GDWD��WZR�ZHOOV�QHDU�WKH�FRPPXQLW\�RI�0D]DSD�DQG�D�VSULQJ�ORFDWHG�HDVW�RI�WKH�/RV�
)LORV�RSHUDWLQJ�SLW����6DPSOHV�RI�ZDWHU�FROOHFWHG�IURP�1RULD�/D�3LOHWD��1RULD�&DFKXDQDQFKH��DQG�WKH�
VSULQJ�/D�$J�LWD�KDG�KLJK�FRQFHQWUDWLRQV�RI�WRWDO�DQG�GLVVROYHG�DUVHQLF���7KH�WZR�VSULQJV�ORFDWHG�QHDU�
&DUUL]DOLOOR�KDG�KLJK�FRQFHQWUDWLRQV�RI�PHWDOV�DQG�WRWDO�VXVSHQGHG�VROLGV���$OO�ZDWHU�UHVRXUFHV�LQ�WKH�DUHD�
KDG�KLJK�FRQFHQWUDWLRQV�RI�IHFDO�FROLIRUP��'HVDUUROORV�0LQHURV�6DQ�/XLV��������

������� )ORUD�

)LHOG�VXUYH\V�ZHUH�FDUULHG�RXW�WR�LGHQWLI\�WKH�YHJHWDWLRQ�W\SHV�DQG�WR�FKDUDFWHUL]H�WKH�HFRORJ\���$FFRUGLQJ�
WR�WKH�VXUYH\V�FRQGXFWHG�IRU�WKH�/RV�)LORV�HQYLURQPHQWDO�SHUPLW�IRU�H[SDQVLRQ��WKHUH�DUH�PXOWLSOH�W\SHV�RI�
YHJHWDWLRQ���GHFLGXRXV�WURSLFDO�IRUHVW��ZLWK�HOHPHQWV�RI�VHFRQGDU\�YHJHWDWLRQ���VXE�GHFLGXRXV�WURSLFDO�
IRUHVW��WKRUQ�IRUHVW��[HURSK\WLF�VFUXE��RDN�IRUHVW��SLQH�IRUHVW��DQG�PHVRSK\OO�PRXQWDLQ�IRUHVW���7KH�PDMRU�
W\SHV�RI�YHJHWDWLRQ�SUHVHQW�DUH�W\SLFDO�RI�WURSLFDO�GHFLGXRXV�IRUHVW��RDN�IRUHVW��DQG�DJULFXOWXUDO�DUHDV���
+XPDQ�DFWLYLWLHV�KDYH�FRQYHUWHG�VRPH�DUHDV�IURP�QDWLYH�YHJHWDWLRQ�WR�DJULFXOWXUH�DQG�SDVWXUH�ODQG���7KH�
DUHD�LV�FRQVLGHUHG�WR�EH�RI�ORZ�VHQVLWLYLW\��GXH�WR�WKH�SUHYLRXV�XVDJH��

7KH�IORUD�VWXGLHV�UHSRUWHG����IDPLOLHV������JHQHUD��DQG�����VSHFLHV��ZLWK�WKH�ODUJHVW�QXPEHU�RI�VSHFLHV�LQ�
WKH�IDPLOLHV�RI�/HJXPLQRVDH��$VWHUDFHDH�������(XSKRELDFHDH������%XUVHUDFHDH������$QDFDUGLDFHDH������
%URPHOLDFHDH������)DJDFHDH������*UDPLQDH������0DOSLJKLDFHDH������0RUDFHDH�����DQG�2UFKLGDHFHDH�������
7KH�PRVW�DEXQGDQW�VSHFLHV�ZHUH�JUDVVHV�������EXVKHV�������DQG�WUHHV��������

)LHOG�VWXGLHV�KDYH�LGHQWLILHG�VSHFLHV�WKDW�KDYH�VSHFLDO�FRQVHUYDWLRQ�VWDWXV��

� $�KDUGZRRG�WUHH�VSHFLHV��6\GHUR[\ORQ�FDSLUL���ZKLFK�LV�D�WKUHDWHQHG�VSHFLHV�ZLWKLQ�LWV�UDQJH�IURP�
3DQDPD�WR�0H[LFR��

� $�ODXUHO�WUHH��/LWVHD�JODXFHVFHQV��LQ�GDQJHU�RI�H[WLQFWLRQ��
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�

������� )DXQD�

)LHOG�ZRUN�ZDV�FDUULHG�RXW�WR�FKDUDFWHUL]H�WKH�ELRGLYHUVLW\�RI�WKH�0LQH�DUHD���'XULQJ�WKH�VXUYH\V�IRU�WKH�
HQYLURQPHQWDO�SHUPLWV�IRU�H[SDQVLRQ��WKHUH�ZHUH����VSHFLHV�RI�YHUWHEUDWHV��FODVVLILHG�LQ����IDPLOLHV��
���JHQHUD��DQG�D�WRWDO�RI�����LQGLYLGXDOV���7KHUH�ZHUH���DPSKLELDQ�VSHFLHV���7KHUH�ZHUH����VSHFLHV�RI�
ELUGV�ORJJHG���7KHUH�ZHUH����VSHFLHV�RI�PDPPDOV�GHWHFWHG��

)LHOG�VWXGLHV�KDYH�LGHQWLILHG�WKH�IROORZLQJ�VSHFLHV�WKDW�KDYH�VSHFLDO�FRQVHUYDWLRQ�VWDWXV��

� ,Q�'DQJHU�RI�([WLQFWLRQ���/HRSDUGXV�ZLHGLL��PDUJD\���
� 7KUHDWHQHG����%RD�FRQVWULFWRU�PH[LFDQD��0H[LFDQ�ERD�FRQVWULFWRU���/DPSURSHOWLV�WULDQJXOXP��PLON�

VQDNH���&WHQRVDXUD�SHFWLQDWH��0H[LFDQ�VSLQ\�WDLOHG�LJXDQD���&ROXEHU�PHQWRYDULXV��1HRWURSLFDO�ZKLS�
VQDNH���2WXV�VHGXFWXV��%DOVDV�VFUHHFK�RZO���7XUGXV�LQIXVFDWXV��EODFN�WKUXVK���DQG�/HSWRQ\FWHULV�
FXUDVRDH��OHVVHU�ORQJ�QRVHG�EDW�����

� 6SHFLDO�3URWHFWLRQ���&URWDOXV�VLPXV��&HQWUDO�$PHULFDQ�UDWWOHVQDNH���7DQWLOOD�UXEUD��9HUDFUX]�
EODFN�KHDGHG�VQDNH���DQG�0\DGHVWHV�RFFLGHQWDOLV��EURZQ�EDFNHG�VROLWDLUH���

�

����� (QYLURQPHQWDO�3HUPLWV�

*XLGDQFH�IRU�WKH�)HGHUDO�HQYLURQPHQWDO�UHTXLUHPHQWV��LQFOXGLQJ�FRQVHUYDWLRQ�RI�VRLOV��ZDWHU�TXDOLW\��IORUD��
IDXQD��QRLVH�HPLVVLRQV��DLU�TXDOLW\��DQG�KD]DUGRXV�ZDVWH�PDQDJHPHQW��GHULYHV�SULPDULO\�IURP�WKH�
/*((3$��WKH�*HQHUDO�/DZ�IRU�WKH�3UHYHQWLRQ�DQG�,QWHJUDO�0DQDJHPHQW�RI�:DVWH��/H\�*HQHUDO�SDUD�OD�
3UHYHQFLyQ�\�*HVWLyQ�,QWHJUDO�GH�ORV�5HVLGXRV���DQG�WKH�1DWLRQDO�:DWHU�/DZ��/H\�GH�$JXDV�1DFLRQDOHV�
>/$1@����$UWLFOH����RI�WKH�/*((3$�VSHFLILHV�WKDW�6(0$51$7�PXVW�LVVXH�SULRU�DSSURYDO�WR�SDUWLHV�
LQWHQGLQJ�WR�GHYHORS�D�PLQH�DQG�PLQHUDO�SURFHVVLQJ�SODQW��

2Q����-XQH�������WKH�)HGHUDO�/DZ�RI�(QYLURQPHQWDO�/LDELOLW\��/H\�)HGHUDO�GH�5HVSRQVDELOLGDG�
$PELHQWDO��ZDV�HQDFWHG���$FFRUGLQJ�WR�WKLV�ODZ��DQ\�SHUVRQ�RU�HQWLW\�WKDW�E\�LWV�DFWLRQ�RU�RPLVVLRQ��GLUHFWO\�
RU�LQGLUHFWO\��FDXVHV�GDPDJH�WR�WKH�HQYLURQPHQW�ZLOO�EH�OLDEOH�DQG�REOLJHG�WR�UHSDLU�WKH�GDPDJH��RU�WR�SD\�
FRPSHQVDWLRQ�LQ�WKH�HYHQW�WKH�UHSDLU�LV�QRW�SRVVLEOH���7KLV�OLDELOLW\�LV�LQ�DGGLWLRQ�WR�SHQDOWLHV�LPSRVHG�
XQGHU�DQ\�RWKHU�MXGLFLDO��DGPLQLVWUDWLYH��RU�FULPLQDO�SURFHHGLQJ��

(QYLURQPHQWDO�SHUPLWWLQJ�LQ�WKH�0H[LFDQ�PLQLQJ�LQGXVWU\�LV�PDLQO\�DGPLQLVWHUHG�E\�WKH�)HGHUDO�
*RYHUQPHQW�ERG\�6(0$51$7��ZKR�HVWDEOLVKHV�WKH�PLQLPXP�VWDQGDUGV�IRU�HQYLURQPHQWDO�FRPSOLDQFH���
6(0$5$17�KDV�VHW�UHJXODWRU\�VWDQGDUGV�IRU�DLU�HPLVVLRQV��GLVFKDUJHV��ELRGLYHUVLW\��QRLVH��PLQLQJ�
ZDVWHV��WDLOLQJV��KD]DUGRXV�ZDVWHV��DQG�VRLOV���7KH�UHJXODWRU\�VWDQGDUGV�DSSO\�WR�FRQVWUXFWLRQ�DQG�
RSHUDWLRQ�DFWLYLWLHV��

7KHUH�DUH�WKUHH�PDLQ�6(0$51$7�SHUPLWV�UHTXLUHG�SULRU�WR�FRQVWUXFWLRQ�DQG�GHYHORSPHQW�RI�D�PLQLQJ�
SURMHFW���$Q�0,$�PXVW�EH�ILOHG�ZLWK�6(0$51$7�IRU�LWV�HYDOXDWLRQ�DQG��LI�DSSOLFDEOH��IXUWKHU�DSSURYDO�E\�
6(0$51$7�WKURXJK�WKH�LVVXDQFH�RI�DQ�(QYLURQPHQWDO�,PSDFW�$XWKRUL]DWLRQ���,Q�DGGLWLRQ��WKH�/H\�
*HQHUDO�GH�'HVDUUROOR�)RUHVWDO�6XVWHQWDEOH�LQGLFDWHV�WKDW�DXWKRUL]DWLRQV�PXVW�EH�JUDQWHG�E\�6(0$51$7�
IRU�ODQG�XVH�FKDQJHV�WR�LQGXVWULDO�SXUSRVHV���$Q�DSSOLFDWLRQ�IRU�FKDQJH�LQ�ODQG�XVH��RU�&DPELR�GH�8VR�GH�
6XHOR�)RUHVWDO��PXVW�EH�DFFRPSDQLHG�E\�D�WHFKQLFDO�VWXG\�WKDW�VXSSRUWV�WKH�HQYLURQPHQWDO�SHUPLW�
DSSOLFDWLRQ��(VWXGLR�7pFQLFR�-XVWLILFDWLYR�>(7-@����,Q�FDVHV�UHTXLULQJ�D�FKDQJH�LQ�IRUHVWU\�ODQG�XVH��D�/DQG�
8VH�(QYLURQPHQWDO�,PSDFW�$VVHVVPHQW�LV�DOVR�UHTXLUHG���0LQLQJ�SURMHFWV�PXVW�DOVR�LQFOXGH�D�ULVN�DQDO\VLV�
IRU�WKH�XVH�RI�UHJXODWHG�VXEVWDQFHV�DQG�DQ�DFFLGHQW�SUHYHQWLRQ�SURJUDP��ZKLFK�DUH�UHYLHZHG�DQG�
DXWKRUL]HG�E\�DQ�LQWHUPLQLVWHULDO�JRYHUQPHQWDO�ERG\��
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2QFH�WKH�0,$�LV�VXEPLWWHG�IRU�UHYLHZ��WKH�JRYHUQPHQW�SXEOLVKHV�DQ�DQQRXQFHPHQW�WR�DOORZ�IRU�SXEOLF�
UHYLHZ�RI�WKH�SURSRVHG�SURMHFW���,I�WKH�JRYHUQPHQW�UHFHLYHV�UHTXHVWV��D�IRUPDO�SXEOLF�KHDULQJ�ZLOO�EH�
FRQGXFWHG���7KH�JRYHUQPHQW�DOVR�UHTXLUHV�WKDW�WKH�PLQLQJ�FRPSDQ\�SXEOLVK�DQQRXQFHPHQWV�LQ�WKH�ORFDO�
SDSHUV�WR�SURYLGH�DQ�RSSRUWXQLW\�IRU�SXEOLF�FRPPHQW���*RYHUQPHQW�UHYLHZ��FRPPHQW��DQG�DSSURYDO�RI�WKH�
HQYLURQPHQWDO�SHUPLW�GRFXPHQWV�DUH�HVWLPDWHG�WR�EH�FRPSOHWHG�LQ���WR���PRQWKV��KRZHYHU��LW�VKRXOG�EH�
QRWHG�WKDW�SHUPLWWLQJ�FDQ�EH�GHOD\HG�ZLWK�UHTXHVWV�IRU�LQIRUPDWLRQ�RU�IRU�SROLWLFDO�UHDVRQV��

)ROORZLQJ�WKH�PDLQ�DSSURYDOV�DQG�UHFHLSW�RI�WKH�&KDQJH�RI�/DQG�8VH�DXWKRUL]DWLRQ��WKHUH�ZLOO�EH�D�
QXPEHU�RI�SHUPLWV�WR�DFTXLUH�IURP�YDULRXV�)HGHUDO�DJHQFLHV���7KH�/$1�SURYLGHV�DXWKRULW\�WR�&21$*8$��
DQ�DJHQF\�ZLWKLQ�6(0$51$7��WR�LVVXH�ZDWHU�H[WUDFWLRQ�DQG�GLVFKDUJH�FRQFHVVLRQV�DQG�VSHFLILHV�FHUWDLQ�
UHTXLUHPHQWV�WR�EH�PHW�E\�DSSOLFDQWV���.H\�SHUPLWV�LQFOXGH�DQ�DUFKDHRORJLFDO�UHOHDVH�OHWWHU�WKDW�LV�
UHTXLUHG�IURP�WKH�1DWLRQDO�,QVWLWXWH�RI�$QWKURSRORJ\�DQG�+LVWRU\��,QVWLWXWR�1DFLRQDO�GH�$QWURSRORJLD�H�
+LVWRULD�>,1$+@���DQ�H[SORVLYHV�SHUPLW�WKDW�LV�UHTXLUHG�IURP�WKH�0LQLVWU\�RI�'HIHQVH��6HFUHWDULD�GH�OD�
'HIHQVD�1DFLRQDO�>6('(1$@��EHIRUH�FRQVWUXFWLRQ�EHJLQV��DQG�D�ZDWHU�GLVFKDUJH�DQG�XVDJH�SHUPLW�PXVW�
EH�JUDQWHG�E\�WKH�&21$*8$��

$�SURMHFW�VSHFLILF�HQYLURQPHQWDO�OLFHQVH��/$8���ZKLFK�VWDWHV�WKH�RSHUDWLRQDO�FRQGLWLRQV�DQG�UHTXLUHPHQWV�
WR�EH�PHW��ZLOO�EH�LVVXHG�E\�6(0$51$7�ZKHQ�WKH�DJHQF\�DSSURYHV�WKH�SURMHFW�RSHUDWLRQV���$�
FRQVWUXFWLRQ�SHUPLW�ZLOO�EH�UHTXLUHG�IURP�WKH�ORFDO�PXQLFLSDOLW\���2WKHU�ORFDO�SHUPLWV�UHJDUGLQJ�
QRQ�KD]DUGRXV�ZDVWH�KDQGOLQJ�DQG�PXQLFLSDO�VDIHW\�DQG�RSHUDWLQJ�DXWKRUL]DWLRQV�PD\�DOVR�EH�UHTXLUHG���
7KH�SHUPLWWLQJ�SURFHVV�UHTXLUHV�WKDW�WKH�PLQLQJ�FRPSDQ\�KDV�DFTXLUHG�WKH�QHFHVVDU\�VXUIDFH�WLWOHV��
ULJKWV��DQG�DJUHHPHQWV�IRU�WKH�ODQG�WR�EH�XVHG�IRU�WKH�SURMHFW��

+D]DUGRXV�ZDVWHV�IURP�WKH�PLQLQJ�LQGXVWU\�DUH�KLJKO\�UHJXODWHG�DQG�VSHFLILF�KDQGOLQJ�UHTXLUHPHQWV��VXFK�
DV�D�KD]DUGRXV�ZDVWH�JHQHUDWLRQ�GRFXPHQWDWLRQ��ORJ�ERRNV��DQG�KDQGOLQJ�PDQLIHVWV��PXVW�EH�PHW�RQFH�
WKH\�DUH�JHQHUDWHG���+D]DUGRXV�ZDVWH�VWRUDJH�DUHDV�PXVW�FRPSO\�ZLWK�)HGHUDO�UHTXLUHPHQWV��

7KH�RSHUDWLRQDO�SHUPLWV�IRU�/RV�)LORV�ZHUH�JUDQWHG�EDVHG�RQ�WKH�HQYLURQPHQWDO�LPSDFW�DVVHVVPHQWV�DQG�
ODQG�XVH�FKDQJH�WHFKQLFDO�VXEPLWWDOV���7KH�DXWKRUL]DWLRQV�LQFOXGHG�DSSURYDO�RI�PLWLJDWLRQ�PHDVXUHV�
SURSRVHG�E\�/RV�)LORV�LQ�FRPSHQVDWLRQ�RI�SRWHQWLDO�HQYLURQPHQWDO�LPSDFWV�DQG�D�PRQLWRULQJ�SURJUDP�WR�
LGHQWLI\�DQ\�LPSDFWV�IURP�RSHUDWLRQV���7KH�DJHQF\�UHVROXWLRQV�WR�DXWKRUL]H�RSHUDWLRQV�DQG�WKH�NH\�SHUPLWV�
DUH�OLVWHG�LQ�7DEOH��������/RV�)LORV�KROGV�WKH�DSSURSULDWH�SHUPLWV�XQGHU�/RFDO��6WDWH��DQG�)HGHUDO�ODZV�WR�
DOORZ�WKH�FXUUHQW�PLQLQJ�RSHUDWLRQV��

�
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7DEOH������� .H\�3HPLWV�IRU�/RV�)LORV�

3HUPLW� $JHQF\�
$SSOLFDEOH�0LQLQJ�

6WDJH�
3HUPLW�1XPEHU�

'DWH�
,VVXHG�

([SLUDWLRQ�'DWH�

(QYLURQPHQWDO�,PSDFW�
6WDWHPHQW�

6(0$51$7�
&RQVWUXFWLRQ�2SHUDWLRQ�
3RVW�2SHUDWLRQ�

� � �

)LUVW�VWDJH�VXSSO\�VHUYLFHV��PDLQ�DFFHVV�URDG�UHKDELOLWDWLRQ��ZDWHU�SLSHOLQHV��
DQG�SRZHU�OLQHV��

6�*�3�$�'*,5$�'(,��������� ���1RY���� �����\HDUV��0DUFK��������

/RV�)LORV�0LQLQJ�3URMHFW� 6�*�3�$�'*,5$�'(,��������� ���0D\���� ���\HDUV��������

/RV�)LORV�0LQLQJ�3URMHFW��([SDQVLRQ� 6�*�3�$�'*,5$�'(,��������� ���-DQ���� ���\HDUV��������

/RV�)LORV�$HURGURPH� 6�*�3�$�'*,5$�'*������ ���-XO���� ���\HDUV��������

/RV�)LORV�3URGXFWLRQ�([SDQVLRQ� 6�*�3�$�'*,5$�'*������ ���$SU���� ���\HDUV��������

/RV�)LORV�3URGXFWLRQ�,QFUHDVH�ZLWK�7ZR�8QGHUJURXQG�5DPSV��PRGLILFDWLRQ�RI�
6�*�3�$��'�*�,�5�$�'*��������

��*(����0�����
6(0$51$7�UHVSRQVH�RQ�VXEPLWWDO�LV�

SHQGLQJ�

/DQG�8VH�&KDQJH� 6(0$51$7� &RQVWUXFWLRQ�2SHUDWLRQ� �

)LUVW�6WDJH�6XSSO\�6HUYLFHV��PDLQ�DFFHVV�URDG�UHKDELOLWDWLRQ��ZDWHU�SLSHOLQHV��
DQG�SRZHU�OLQHV��

')*�6*3$51����������� ���)HE���� ��PRQWKV��2FWREHU�������

/RV�)LORV�0LQLQJ�3URMHFW� ')*�������������� ���-XO���� ���\HDUV��������

/RV�)LORV�0LQLQJ�3URMHFW�([SDQVLRQ� ')*�������������� ���0DU���� ���\HDUV��������

/RV�)LORV�3URGXFWLRQ�([SDQVLRQ� ')*�8$551���������� ���0D\���� ���\HDUV��������

5LVN�$QDO\VLV� 6(0$51$7� &RQVWUXFWLRQ�2SHUDWLRQ� �

,QFOXGHG�LQ�/RV�)LORV�([SDQVLRQ� 6�*�3�$�'*,5$�'(,��������� ���-DQ���� 1RQH�

,QFOXGHG�LQ�/RV�)LORV�3URGXFWLRQ�([SDQVLRQ� 6�*�3�$�'*,5$�'*������ ���$SU���� ���\HDUV��������

([SORVLYHV�+DQGOLQJ�DQG�
6WRUDJH�

6('(1$� &RQVWUXFWLRQ�2SHUDWLRQ� �����*52� ���-DQ���� ���'HF����

$UFKDHRORJLFDO�5HOHDVH� ,1$+� &RQVWUXFWLRQ�

5HOHDVH�QRWLILFDWLRQV�UHFHLYHG�
IRU����RI����VLWHV�LGHQWLILHG���

7KHUH�DUH���VLWHV�ZLWK�
UHVWULFWLRQV�IRU�PLQLQJ�DFWLYLWLHV�
DQG���VLWHV�SHQGLQJ�DGGLWLRQDO�

VWXGLHV��

5HOHDVH�GDWHV�IURP�PXOWLSOH�VLWHV�KDYH�
EHHQ�LQ������WKURXJK������DQG�LQ�

������

:DWHU�8VH�&RQFHVVLRQ�DQG�
:DVWHZDWHU�'LVFKDUJH�
3HUPLW�

1DWLRQDO�:DWHU�
&RPPLVVLRQ�

&RQVWUXFWLRQ�2SHUDWLRQ� � � �

�� �� �� ��*52���������,62&��� ���$XJ���� ([SLUHG��

�� �� �� ��*52���������(0'/��� ���-XO���� ���\HDUV��

�� �� �� ��*52���������(0'/��� ���$SU���� ���\HDUV��
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3HUPLW� $JHQF\�
$SSOLFDEOH�0LQLQJ�

6WDJH�
3HUPLW�1XPEHU�

'DWH�
,VVXHG�

([SLUDWLRQ�'DWH�

�� �� �� ��*52���������,6'/��� ���$XJ���� ���\HDUV��

6LWH�6SHFLILF�2SHUDWLRQV�
/LFHQVH�

6(0$51$7� 2SHUDWLRQ� ������/8��������� ���0DU���� 1RQH�

$FFLGHQW�3UHYHQWLRQ�3ODQ� 6(0$51$7� 2SHUDWLRQ� '**,0$5������������ ���1RY���� 1RQH�

+D]DUGRXV�:DVWH�*HQHUDWRU� 6(0$51$7� 2SHUDWLRQ� '60���������� ���$SU���� 1RQH�

0RGLILHG�'XH�WR�8SGDWH�RI�'DWD� ')*�8*$�'*,0$5�������� ���1RY���� 1RQH�

+D]DUGRXV�:DVWH�
0DQDJHPHQW�3ODQ�

6(0$51$7� 2SHUDWLRQ� ���30*�,����������� ���0DU���� 1RQH�

/DQGILOO�
0XQLFLSDOLW\�RI�
(GXDUGR�1HUL�

&RQVWUXFWLRQ� '8<23���������� ���0D\���� ([SLUHG�

�
6(0$51$7�
�LQFOXGHG�LQ�0,$�
IRU�SURGXFWLRQ�
H[SDQVLRQ��

2SHUDWLRQ� 6�*�3�$�'*,5$�'*������ ���$SU���� �����

8VHG�2LO�5HF\FOLQJ� 6(0$51$7� 2SHUDWLRQ� '**,0$5������������ ���)HE���� 1RQH�
1RWH��
��5HTXHVW�IRU�UHQHZDO�VXEPLWWHG�LQ�-DQXDU\��������,VVXHV�ZLWK�UHQHZDO�DUH�QRW�H[SHFWHG��
���������P��\HDU��H[WUDFWLRQ�RI�VXUIDFH�ZDWHU�IURP�5LR�%DOVDV�R�0H]FDOD��IORZ�RI������/�V�IRU�LQGXVWULDO�XVH��
���������P��\HDU��GLVFKDUJH�RI�WUHDWHG�ZDVWHZDWHU�IURP�EDWKURRPV��
��������P��\HDU�GLVFKDUJH�RI�WUHDWHG�ZDVWHZDWHU�IURP�EDWKURRPV�DW�FRUH�VKDFN��
������������P��\HDU��LQGXVWULDO�DQG�VHUYLFHV��JURXQGZDWHU�XVDJH�DQG�D�GLVFKDUJH�RI�ZDVWHZDWHU��������P��\HDU��

�
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/RV�)LORV�LV�LQ�WKH�SURFHVV�RI�UHFHUWLILFDWLRQ�XQGHU�WKH�,QWHUQDWLRQDO�&\DQLGH�0DQDJHPHQW�,QVWLWXWH¶V�
FHUWLILFDWLRQ�SURJUDP��ZKLFK�LV�D�YROXQWDU\�SURJUDP�WR�GHPRQVWUDWH�FRPPLWPHQW�WR�WKH�VDIH��UHVSRQVLEOH�
XVH�RI�F\DQLGH���7KH�VLJQDWRU\�FRPSDQLHV�GHPRQVWUDWH�FRPSOLDQFH�WKURXJK�WKLUG�SDUW\��LQGHSHQGHQW�
DXGLWV�EDVHG�RQ�QLQH�FRGLILHG�SULQFLSOHV�UHODWHG�WR�F\DQLGH�KDQGOLQJ�DQG�XVDJH���/RV�)LORV�EHFDPH�D�
VLJQDWRU\�LQ������DQG�UHFHLYHG�LWV�RULJLQDO�FHUWLILFDWLRQ�LQ�������DQG�D�VHFRQG�RQH�LQ��������5HFHUWLILFDWLRQ�
WKURXJK�DQ�DXGLW�LV�UHTXLUHG�HYHU\���\HDUV���7KH�PRVW�UHFHQW�UHFHUWLILFDWLRQ�DXGLW�ZDV�FRQGXFWHG�LQ�
'HFHPEHU������ZLWK�D�IXOO�FRPSOLDQFH�UHVXOW��

/RV�)LORV�KDV�VXEPLWWHG�VWXGLHV�IRU�DQ�HQYLURQPHQWDO�SHUPLW�WR�FRQVWUXFW�DQG�RSHUDWH�WKH�SURSRVHG�
GHYHORSPHQW�GHFOLQH�UDPSV�IRU�WKH�H[SORUDWLRQ�RI�WKH�%HUPHMDO�8QGHUJURXQG�GHSRVLW���7KH�SHUPLW�ZDV�
FRQGLWLRQDOO\�JUDQWHG�E\�WKH�JRYHUQPHQW�DXWKRULW\�LQ�-DQXDU\������ZLWK�WKH�UHTXLUHPHQW�WR�VXEPLW�DQ�
HFRQRPLF�WHFKQLFDO�VWXG\�WR�XSGDWH�WKH�DPRXQW�RI�WKH�UHFODPDWLRQ�ILQDQFLDO�ERQG���/RV�)LORV�KDV�D�WRWDO�RI�
��PRQWKV�WR�VXEPLW�WKH�VWXG\���'HYHORSPHQW�RI�WKH�GHFOLQH�UDPSV�PD\�FRPPHQFH�LPPHGLDWHO\�DIWHU�
VXEPLWWLQJ�WKLV�HFRQRPLF�WHFKQLFDO�VWXG\��

������� 3HUPLW�&RPSOLDQFH�

&RPSOLDQFH�ZLWK�HQYLURQPHQWDO�ODZV�DQG�UHJXODWLRQV�LV�HQIRUFHG�E\�WKH�6(0$51$7�EUDQFK�352)(3$��
ZKLFK�LV�WKH�HQYLURQPHQWDO�DWWRUQH\�JHQHUDO���7KH�/RV�)LORV�H[SDQVLRQ�HQYLURQPHQWDO�SHUPLWV�VWDWH�WKDW�
/RV�)LORV�PXVW�PDLQWDLQ�D�ORJ�DQG�HYLGHQFH�RI�WKH�PRQLWRULQJ�DFWLYLWLHV���&RPSOLDQFH�UHSRUWV�WKDW�SUHVHQW�
WKH�UHVXOWV�DQG�REVHUYDWLRQV�RI�WKH�IORUD��IDXQD��ZDWHU��DLU��DQG�QRLVH�PRQLWRULQJ��SOXV�WKH�VRLO�UHVWRUDWLRQ�
DQG�FRQVHUYDWLRQ�SURJUDP�DUH�SURYLGHG�DQQXDOO\�WR�6(0$51$7�DQG�352)(3$���7KHVH�UHSRUWV�LQFOXGH�
WKH�UHVXOWV�DQG�DQDO\VLV�RI�WKH�HQYLURQPHQWDO�PDQDJHPHQW�DQG�PRQLWRULQJ�SURJUDP���5HSRUWV�DUH�DOVR�
SURYLGHG�WR�&21$*8$�RQ�ZDWHU�H[SORLWDWLRQ�DQG�VDQLWDWLRQ�ZDVWHZDWHU�GLVFKDUJH�WHVW�UHVXOWV��

7KH�IROORZLQJ�SHQGLQJ�SHUPLWWLQJ�LVVXHV�DUH�LQ�WKH�SURFHVV�RI�UHVROXWLRQ�ZLWK�WKH�UHOHYDQW�DXWKRULWLHV��

� /RV�)LORV�LV�FXUUHQWO\�LQ�DQ�DGPLQLVWUDWLYH�SURFHGXUH�ZLWK�&21$*8$�UHJDUGLQJ�WKH�ZDVWHZDWHU�SHUPLW�
PRGLILFDWLRQ�VXEPLWWDO�DQG�UHVROXWLRQ�RI�WKH�VDPSOH�UHVXOWV���6DPSOHV�FROOHFWHG�E\�WKH�DJHQF\�
UHSUHVHQWDWLYH�LQ�$XJXVW������ZHUH�UHSRUWHG�WR�KDYH�VRPH�SDUDPHWHUV�DERYH�WKH�SHUPLVVLEOH�OLPLWV�LQ�
WKH�SHUPLW���,PSURYHPHQWV�PDGH�WR�WKH�ZDVWHZDWHU�V\VWHP�ZHUH�VXEPLWWHG�DV�D�IRUPDO�PRGLILFDWLRQ�WR�
WKH�H[LVWLQJ�SHUPLW�LQ�2FWREHU������DQG�YHULILFDWLRQ�VDPSOHV�FROOHFWHG�DQG�VXEPLWWHG�E\�/RV�)LORV�LQ�
'HFHPEHU������ZHUH�DOO�ZLWKLQ�WKH�SHUPLVVLEOH�OLPLWV��

� /RV�)LORV�KDV�UHFHLYHG�FOHDUDQFHV�IRU����RI�WKH����SRVVLEOH�DUFKDHRORJLFDO�VLWHV�LGHQWLILHG�LQ�WKH�
EDVHOLQH�VWXGLHV���7KHUH�DUH���VLWHV�UHVWULFWHG�IURP�PLQLQJ�RSHUDWLRQV�DQG�/RV�)LORV�KDV�QRW�UHFHLYHG�
FOHDUDQFHV�RQ�WKH�UHPDLQLQJ���RI�WKH�SRVVLEOH�DUFKDHRORJLFDO�VLWHV���2QH�RI�WKHVH�VLWHV�LV�ORFDWHG�LQ�
DQ�DUHD�LQFOXGHG�LQ�WKH�PLQH�SODQ�IRU��������/RV�)LORV�KDV�UHDVRQDEOH�H[SHFWDWLRQ�WKDW�FOHDUDQFHV�WR�
WKHVH�VLWHV�ZLOO�EH�UHFHLYHG�ZLWKRXW�LPSDFW�WR�WKH�RSHUDWLRQ���7KH�:DVWH�5RFN�0DQDJHPHQW�3ODQ�
LQLWLDOO\�VXEPLWWHG�WR�6(0$51$7�ZDV�QRW�DSSURYHG�GXULQJ�352)(3$¶V������LQVSHFWLRQ�DQG�D�
UHYLVHG�SODQ�LV�DZDLWLQJ�DSSURYDO��

� 7KH�ZDVWH�URFN�PDQDJHPHQW�SODQ�LQLWLDOO\�VXEPLWWHG�WR�6(0$51$7�ZDV�QRW�DSSURYHG�DQG�WKLV�ZDV�
IRXQG�WR�EH�D�GHILFLHQF\�GXULQJ�DQ�LQVSHFWLRQ�E\�352)(3$�LQ��������$�UHYLVHG�ZDVWH�URFN�
PDQDJHPHQW�SODQ�ZDV�VXEVHTXHQWO\�VXEPLWWHG�DQG�LV�DZDLWLQJ�DSSURYDO���,W�LV�OLNHO\�WKDW�WKH�SODQ�ZLOO�
EH�DSSURYHG��

� /RV�)LORV�LV�FXUUHQWO\�LQWHUQDOO\�UHYLHZLQJ�WKH�SHUPLWWLQJ�UHTXLUHPHQWV�RI�WKH�H[SDQVLRQ�RI�WKH�0LQH�
FDPS���7KLV�LV�D�ORZ�ULVN�WR�RSHUDWLRQV��

�
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������� (QYLURQPHQWDO�0RQLWRULQJ�

0H[LFDQ�ODZV�UHTXLUH�PDQGDWRU\�PRQLWRULQJ�SURJUDPV�WKDW�DUH�LPSOHPHQWHG�XQGHU�6(0$51$7���7KH�
HQYLURQPHQWDO�PDQDJHPHQW�V\VWHP�DQG�HQYLURQPHQWDO�DQG�VRFLDO�PDQDJHPHQW�SODQV�ZHUH�GHYHORSHG�LQ�
DFFRUGDQFH�ZLWK�WKH�DSSURSULDWH�0H[LFDQ�UHJXODWLRQV���7KH�IROORZLQJ�PRQLWRULQJ�SURJUDPV�KDYH�EHHQ�
HVWDEOLVKHG�DW�WKH�/RV�)LORV�PLQH��JURXQGZDWHU�TXDOLW\��VXUIDFH�ZDWHU�TXDOLW\��DLU�TXDOLW\��SHULPHWHU�QRLVH��
IDXQD�UHJLVWU\��IORUD�VSHFLHV�UHVFXH�UHFRUG��QXUVHU\�SODQW�SURGXFWLRQ��VRLOV��DQG�FOHDUHG�VXUIDFH�
UHVWRUHG�UHIRUHVWHG�UHJLVWU\���0RVW�PRQLWRULQJ�LV�FDUULHG�RXW�HYHU\���PRQWKV�RU�DQQXDOO\��ZLWK�WKH�H[FHSWLRQ�
RI�JURXQGZDWHU�TXDOLW\��ZKLFK�LV�PRQLWRUHG�TXDUWHUO\���/RV�)LORV�KDV�YROXQWDULO\�HVWDEOLVKHG�D�QXPEHU�RI�
URXWLQH�VDPSOLQJ�ORFDWLRQV�WKDW�DUH�QRW�UHTXLUHG�XQGHU�LWV�SHUPLWV�DQG�XVHV�WKRVH�UHVXOWV�IRU�LWV�RZQ�
DVVHVVPHQW�RI�HQYLURQPHQWDO�SHUIRUPDQFH�RU�DV�SDUW�RI�WKH�GHPRQVWUDWLRQ�RI�HQYLURQPHQWDO�SURWHFWLRQ�
UHTXLUHG�IRU�LWV�YROXQWDU\�FHUWLILFDWLRQV���/RV�)LORV�XVHV�D�VRIWZDUH�SURJUDP��(QDEORQ��WR�ORJ�DQG�WUDFN�
LQFLGHQWV�UHODWHG�WR�HQYLURQPHQWDO��KHDOWK��VDIHW\��VRFLDO�SHUIRUPDQFH��L�H���FRPPXQLW\�UHODWLRQV���DQG�
VHFXULW\��

:DWHU�0RQLWRULQJ�

3UHYHQWLRQ�DQG�PLWLJDWLRQ�PHDVXUHV�WR�SURWHFW�VXUIDFH�ZDWHU�DQG�JURXQGZDWHU�TXDOLW\�LQFOXGH�VXUIDFH�
HURVLRQ�FRQWUROV�DURXQG�WKH�IDFLOLWLHV���&OHDQ�VWRUP�ZDWHU�LV�WUDQVSRUWHG�LQ�FRQFUHWH�OLQHG�FKDQQHOV�DURXQG�
WKH�KHDS�OHDFK�IDFLOLWLHV��ZKHUHDV�LPSDFWHG�VWRUP�ZDWHU�LV�GLUHFWHG�WR�WKH�SRQGV��

7KH�ZDWHU�PRQLWRULQJ�SURJUDP�LQFOXGHV�VXUIDFH�ZDWHU��UXQRII�ZDWHU�IURP�ZDVWH�URFN�IDFLOLWLHV�DQG�ZLWKLQ�
WKH�RSHQ�SLW��JURXQGZDWHU��SRWDEOH�ZDWHU��SURFHVV�ZDWHU��DQG�ZDVWHZDWHU���7KH�VLWH�KDV�D�ZULWWHQ�ZDWHU�
TXDOLW\�PRQLWRULQJ�SODQ�WKDW�VSHFLILHV�WKH�ORFDWLRQV��ODERUDWRU\�SDUDPHWHUV��DQG�IUHTXHQF\�RI�PRQLWRULQJ�WR�
PHHW�0H[LFDQ�UHJXODWLRQV��DVVHVV�QDWXUDO�YDULDWLRQV��WR�GHWHFW�SRWHQWLDO�LPSDFWV�IURP�RSHUDWLRQV���7KH�
SURJUDP�LQFOXGHV�TXDOLW\�FRQWURO�VDPSOHV��

5HVXOWV�RI�WKH�SURJUDP�VKRZ�WKDW�UXQRII�ZDWHUV�IRU�WKH�SLW�ZDOOV�DQG�:5)V�DUH�FLUFXP�QHXWUDO��S+�IURP���
WR����ZLWK�PHDVXUDEOH�DONDOLQLW\����±����PJ�/����$UVHQLF�LV�IUHTXHQWO\�GHWHFWHG�LQ�WKH�UXQRII�ZDWHUV��ZLWK�
FRQFHQWUDWLRQV�RI�WRWDO�DUVHQLF�IURP������PJ�/�WR������PJ�/�DQG�FRQFHQWUDWLRQV�RI�GLVVROYHG�DUVHQLF�IURP�
�����PJ�/�WR������PJ�/���,Q�DGGLWLRQ��FRQFHQWUDWLRQV�RI�WRWDO�LURQ��PDQJDQHVH��DQG�DOXPLQXP�DUH�
IUHTXHQWO\�GHWHFWHG��ZLWK�PHDVXUHG�FRQFHQWUDWLRQV�RI������PJ�/�WR�����PJ�/�LURQ��������PJ�/�WR�
�����PJ�/�PDQJDQHVH��DQG�������PJ�/�WR�����PJ�/�DOXPLQXP���7KHVH�PRQLWRULQJ�UHVXOWV�DUH�FRQVLVWHQW�
ZLWK�WKH�ILQGLQJV�RI�WKH�YDULRXV�FKDUDFWHUL]DWLRQ�SURJUDPV��ZKLFK�LQGLFDWH�WKDW�WKH�ZDVWH�URFN�DQG�SLW�ZDOOV�
DUH�OLNHO\�WR�EH�QHW�QHXWUDOL]LQJ�EXW�ZLOO�OHDFK�DUVHQLF�DQG�DQWLPRQ\�XQGHU�WKH�FLUFXP�QHXWUDO�WR�PRGHUDWHO\�
DONDOLQH�S+�FRQGLWLRQV���%DVHOLQH�VWXGLHV�VKRZ�DUVHQLF�DQG�DQWLPRQ\�DUH�QDWXUDOO\�RFFXUULQJ�LQ�WKH�
JURXQGZDWHU��

7KH�ZDVWHZDWHU�GLVFKDUJHV�IURP�WKH�VDQLWDWLRQ�WUHDWPHQW�V\VWHPV�KDG�UHVXOWV�ZLWKLQ�UHJXODWRU\�OLPLWV�LQ�
'HFHPEHU�������

7KH�/RV�)LORV�VLWH�FXUUHQWO\�KDV�WZR�JURXQGZDWHU�PRQLWRULQJ�ZHOOV�WKDW�FRPSO\�ZLWK�WKH�0H[LFDQ�
HQYLURQPHQWDO�UHTXLUHPHQWV�IRU�KHDS�OHDFK�IDFLOLWLHV���2QH�ZHOO��/)�����LV�ORFDWHG�XSVWUHDP�RI�WKH�KHDS�
OHDFK�SDGV�LQ�D�FDQ\RQ�FORVH�WR�WKH�FRPPXQLW\�RI�&DUUL]DOLOOR�DQG�WKH�RWKHU��/)�����LV�ORFDWHG�
DSSUR[LPDWHO\�����P�GRZQVWUHDP�RI�WKH�KHDS�OHDFK�SDGV�LQ�&DxDGD������(DFK�ZHOO�LV�GULOOHG�DQG�FDVHG�
ZLWK�D�39&�FDVLQJ���/)����ZDV�FRQVWUXFWHG�WR�D�GHSWK�RI����P�EHORZ�JURXQG�VXUIDFH�DQG�ZDV�GU\���/)����
ZDV�DOVR�FRQVWUXFWHG�WR�D�GHSWK�RI����P�EHORZ�JURXQG�VXUIDFH��EXW�JURXQGZDWHU�ZDV�HQFRXQWHUHG�DW�DQ�
DSSUR[LPDWH�GHSWK�RI����P��3R]RV�DV�:HOOV�UHSRUW��*ROGHU����������,Q�'HFHPEHU�������/)����KDG�
SUREOHPV�ZLWK�DQ�REVWUXFWLRQ�SUHYHQWLQJ�WKH�VDPSOH�EDLOHU�HQWU\�EXW�ZDV�IXQFWLRQDO�LQ�$SULO������DQG�QR�
ZDWHU�ZDV�HQFRXQWHUHG���7KH�ZHOO�ZDV�REVWUXFWHG�DJDLQ�LQ�6HSWHPEHU������DQG�LV�FXUUHQWO\�XQGHUJRLQJ�
UHKDELOLWDWLRQ��
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*URXQGZDWHU�TXDOLW\�UHVXOWV�LQ�-DQXDU\������ZHUH�EHORZ�SHUPLVVLEOH�OLPLWV���5HVXOWV�IURP�/)����KDYH�
UHSRUWHG�RFFXUUHQFHV�RI�F\DQLGH��SOXV�KLJK�WRWDO�VXVSHQGHG�VROLGV���7KH�UHVXOWV�DOVR�VKRZ�VXOIDWHV�DQG�
DUVHQLF�FRQFHQWUDWLRQV�DUH�EHORZ�SHUPLVVLEOH�OLPLWV���7KH�FDXVH�RI�WKH�UHSRUWHG�LQGLFDWRU�SDUDPHWHUV�LQ�
/)����KDV�QRW�EHHQ�GHWHUPLQHG���'XH�WR�WKH�UHKDELOLWDWLRQ�DW�WKH�ZHOO��WKLV�ZHOO�LV�QRW�FXUUHQWO\�DYDLODEOH�IRU�
VDPSOLQJ��

7KH�ZDWHU�PRQLWRULQJ�ORFDWLRQV�DUH�VKRZQ�LQ�)LJXUH�������ZHOO�ORFDWLRQV�DUH�VKRZQ�LQ�)LJXUH�������

)LJXUH������� :DWHU�DQG�$LU�0RQLWRULQJ�/RFDWLRQV�

�
6RXUFH���/RV�)LORV��������

�
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)LJXUH������� :HOO�/RFDWLRQV�

�
�
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$LU�DQG�1RLVH�

'XVW�LV�FRQWUROOHG�E\�VSUD\LQJ�ZDWHU�RQ�WKH�URDGV���$LU�TXDOLW\�PRQLWRULQJ�LV�GRQH�DW�IL[HG�SRLQW�VRXUFHV�
DQG�DW�SRLQWV�DURXQG�WKH�VLWH�SHULPHWHU�WR�HQVXUH�FRPSOLDQFH�ZLWK�0H[LFDQ�DLU�TXDOLW\�UHJXODWLRQV���/RV�
)LORV�FRQGXFWV�PRQLWRULQJ�RI�WRWDO�VXVSHQGHG�SDUWLFOHV��SDUWLFOHV�OHVV�WKDQ����PLFURPHWHUV�LQ�GLDPHWHU�DQG�
SDUWLFXODWHV�OHVV�WKDQ�����PP�LQ�GLDPHWHU�DW�WKH�VLWH�SHULPHWHUV���$W�IL[HG�SRLQW�VRXUFHV��VDPSOLQJ�LV�
FRQGXFWHG�IRU�FDUERQ�PRQR[LGH��QLWURJHQ�R[LGHV��PHUFXU\��DQG�SDUWLFXODWHV���(PLVVLRQV�DUH�UHSRUWHG�
DQQXDOO\�WR�6(0$51$7�LQ�WKH�RSHUDWLQJ�UHSRUW��&pGXOD�GH�2SHUDFLyQ�$QXDO���

1RLVH�FDXVHG�E\�RSHUDWLQJ�PDFKLQHU\�LV�PLWLJDWHG�ZKHUH�SRVVLEOH�DQG�ZRUNHU�KHDULQJ�SURWHFWLRQ�LV�
UHTXLUHG�LQ�KLJK�QRLVH�DUHDV���0DFKLQHU\�LV�VXEMHFW�WR�URXWLQH�PDLQWHQDQFH�WR�UHGXFH�QRLVH�OHYHOV���1RLVH�
LV�PRQLWRUHG�DW�WKH�/RV�)LORV�PLQH�RIILFHV��&DUUL]DOLOOR��DQG�0D]DSD���7KH�PRQLWRULQJ�ORFDWLRQV�DUH�VKRZQ�
LQ�)LJXUH�������

)DXQD�

/RV�)LORV�KDV�D�ZULWWHQ�PRQLWRULQJ�SODQ�IRU�WKH�F\DQLGH�IDFLOLWLHV�WR�LGHQWLI\�ULVNV�WR�ZLOGOLIH��GRFXPHQW�WKH�
W\SH�DQG�QXPEHU�RI�DQLPDOV�HQFRXQWHUHG��DQG�SUHYHQW�LPSDFWV�WR�ZLOGOLIH��*ROGFRUS�0H[LFR��/RV�)LORV��
XQGDWHG����7KH�IROORZLQJ�IRXU�DUHDV�ZHUH�LGHQWLILHG�DV�KDYLQJ�D�SRWHQWLDO�ULVN�WR�ZLOGOLIH���WKH�KHDS�OHDFK�
IDFLOLWLHV��WKH�WRH�RI�WKH�KHDS�OHDFK�SDGV��WKH�VROXWLRQ�SRQGV��DQG�RWKHU�SRQGV�WKDW�FRQWDLQ�F\DQLGH���
:LOGOLIH�PRQLWRULQJ�DVVRFLDWHG�ZLWK�WKH�F\DQLGH�IDFLOLWLHV�LV�FRQGXFWHG�GDLO\�DW�WKH�KHDS�OHDFK�SDGV�LI�WKHUH�
LV�SRQGLQJ��RWKHUZLVH�LW�LV�FRQGXFWHG�ZHHNO\���0RQLWRULQJ�DW�WKH�SRQGV�LV�FRQGXFWHG�GDLO\�LI�WKH�:HDN�$FLG�
'LVVRFLDEOH�F\DQLGH�FRQFHQWUDWLRQV�DUH����PJ�/�RU�JUHDWHU��RU�LI�WKH�FRSSHU�FRQFHQWUDWLRQ�LV����PJ�/�RU�
JUHDWHU���2WKHUZLVH��WKH�PRQLWRULQJ�DW�WKH�SRQGV�LV�FRPSOHWHG�PRQWKO\���)RU�RWKHU�ZDWHU�ERGLHV�WKDW�PD\�
RFFXU�GXH�WR�SRQGLQJ�RU�UDLQIDOO��WKH�PRQLWRULQJ�LV�FRQGXFWHG�PRQWKO\�LI�WKH�:HDN�$FLG�'LVVRFLDEOH�
F\DQLGH�LV�DERYH����PJ�/�DQG�ZHHNO\�LI�OHVV�WKDQ����PJ�/��

/RV�)LORV�KDV�LPSOHPHQWHG�PHDVXUHV�WR�UHVWULFW�DFFHVV�E\�ZLOGOLIH�DQG�OLYHVWRFN�WR�WKH�DUHDV�RI�F\DQLGH�
XVDJH���$W�WKH�KHDS�OHDFK�SDGV��/RV�)LORV�DOVR�KDV�SURFHGXUHV�WR�SUHYHQW�SRQGLQJ��ZKLFK�FRXOG�HQGDQJHU�
ZLOGOLIH�GXH�WR�GURZQLQJ�RU�LQJHVWLRQ�RI�VROXWLRQ�ZLWK�F\DQLGH���7KH�SHULPHWHU�RI�WKH�KHDS�OHDFK�SDGV�DQG�
SRQGV�LV�IHQFHG�E\�D�FRPELQDWLRQ�RI�EDUEHG�ZLUH�IHQFH�DQG�F\FORQH�IHQFH���7KH�F\FORQH�IHQFH�KDV�D�
FRQFUHWH�SDG�LQ�VRPH�DUHDV���0RQLWRULQJ�GDWD�DUH�PDLQWDLQHG�LQ�(QDEORQ��

,Q�DGGLWLRQ�WR�WKH�PRQLWRULQJ�SODQ�GHYHORSHG�IRU�6(0$51$7��/RV�)LORV�KDV�D�ZULWWHQ�:LOGOLIH�5HVFXH��
+DQGOLQJ��DQG�5HORFDWLRQ�3ODQ��'HVDUUROORV�0LQHURV�6DQ�/XLV�6�$��GH�&�9�����������7KH�SODQ�IRU�WKH�HQWLUH�
0LQH�VLWH�LQFOXGHV�PHWKRGV�IRU�UHORFDWLRQ�RI�DPSKLELDQV��UHSWLOHV��PDPPDOV��DQG�ELUGV��

)ORUD�

/RV�)LORV�KDV�DGGUHVVHG�YHJHWDWLRQ�LPSDFWV�DV�SDUW�RI�WKH�SHUPLWWLQJ�SURFHVV���3URWHFWHG�VSHFLHV�ZHUH�
UHFRYHUHG�GXULQJ�VLWH�FRQVWUXFWLRQ���,Q�DGGLWLRQ��RUJDQLF�WRSVRLO�ZDV�UHFRYHUHG�GXULQJ�FOHDULQJ�DQG�LW�LV�
VWRUHG�DW�VLWH�IRU�UHXVH�LQ�UHFODPDWLRQ���3URWHFWHG�SODQW�VSHFLHV�ZHUH�UHORFDWHG�GXULQJ�FRQVWUXFWLRQ�
DFWLYLWLHV���$�QXUVHU\�IRU�QDWLYH�VSHFLHV�LV�FXUUHQWO\�XQGHU�UHQRYDWLRQ���7KH�QXUVHU\�ZLOO�EH�XVHG�WR�SURYLGH�
QDWLYH�VSHFLHV�IRU�UHSODQWLQJ�LQ�WKH�IXWXUH��

6HZDJH�

:DVWHZDWHU�GLVFKDUJHV�DUH�SURGXFHG�DW�VHYHQ�SHUPLWWHG�VLWHV��VDQLWDWLRQ�IDFLOLWLHV��NLWFKHQV��ODXQGU\��DQG�
FDIHWHULDV����7KH�ZDVWHZDWHU�LV�WUDQVSRUWHG�WR�VHFRQGDU\�WUHDWPHQW�SODQWV�WKDW�UHPRYH�VHWWOHDEOH�VROLGV�
DQG�D�ELRORJLFDO�SURFHVV�LV�LQ�SODFH�WR�UHPRYH�GLVVROYHG�DQG�VXVSHQGHG�RUJDQLF�FRPSRXQGV���7KH�
V\VWHPV�LQFOXGH�DFWLYDWHG�VOXGJH��JULGV��VDQGFDWFKHUV��SXPSLQJ�FDVLQJV��SULPDU\�VHWWOHUV��DHURELF�DQG�
DQDHURELF�UHFWRUV��FODULILHUV��DQG�VKRFN�WDQNV��
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0LQLQJ�:DVWHV�

$�:DVWH�5RFN�0DQDJHPHQW�3ODQ�ZDV�SUHSDUHG�LQ������DQG�VXEPLWWHG�WR�6(0$51$7�DV�SDUW�RI�D�
FRPSOLDQFH�DFWLRQ��/RV�)LORV���������DQG�LV�SHQGLQJ�DSSURYDO���$�VSHQW�RUH�PRQLWRULQJ�SURJUDP�ZDV�
GHYHORSHG�LQ������WR�FRPSO\�ZLWK�0H[LFDQ�UHJXODWRU\�UHTXLUHPHQWV��/RV�)LORV���������

+D]DUGRXV�DQG�5HJXODWHG�:DVWHV�

7\SLFDO�ZDVWHV�SURGXFHG�DW�WKH�VLWH�DUH�ZDWHU�FRQWDPLQDWHG�ZLWK�K\GURFDUERQV��XVHG�RLO�DQG�JUHDVH��
FRQWDLQHUV�WKDW�VWRUHG�KD]DUGRXV�VXEVWDQFHV��ZDVWH�DQWLIUHH]H��DQG�H[SLUHG�PHGLFDWLRQV���7KH�ZDVWHV�
DUH�UHSRUWHG�DQQXDOO\�WR�6(0$51$7�LQ�WKH�RSHUDWLQJ�UHSRUW��&pGXOD�GH�2SHUDFLyQ�$QXDO����:DVWHV�DUH�
FKDUDFWHUL]HG�SHU�WKH�0H[LFDQ�KD]DUGRXV�ZDVWH�FULWHULD�DQG�KDQGOHG�E\�D�WKLUG�SDUW\�FRQWUDFWRU��ZLWK�WKH�
H[FHSWLRQ�RI�VRPH�ZDVWHV�JHQHUDWHG�DW�WKH�ODERUDWRU\��VXFK�DV�WKH�FXSRODV���ZKLFK�DUH�GLVSRVHG�RI�LQ�WKH�
KHDS�OHDFK�DUHD��

����� &ORVXUH�&RQVLGHUDWLRQV�

$�&ORVXUH�DQG�5HFODPDWLRQ�3ODQ�ZDV�SUHSDUHG�IRU�WKH�0LQH�VLWH��'HVDUUROORV�0LQHURV�6DQ�/XLV�6�$��GH�
&�9�����������7KH�SODQ�LQFRUSRUDWHV�LQWHUQDWLRQDO�EHVW�SUDFWLFHV��LQFOXGLQJ�WKH�IROORZLQJ��

� :RUOG�%DQN�(QYLURQPHQW��+HDOWK�DQG�6DIHW\�*XLGHOLQHV�0LQLQJ�DQG�0LOOLQJ���2SHQ�3LW��
� 'UDIW�,QWHUQDWLRQDO�)LQDQFH�&RUSRUDWLRQ��,)&��(QYLURQPHQWDO��+HDOWK�DQG�6DIHW\�*XLGHOLQHV�±�0LQLQJ��
� &\DQLGH�&RGH��
�

7KH�NH\�REMHFWLYHV�RI�WKH�UHFODPDWLRQ�DQG�FORVXUH�SODQ�LQFOXGH�WKH�IROORZLQJ��

� 0LQLPL]H�HURVLRQ�GDPDJH��
� 3URWHFW�VXUIDFH�DQG�JURXQGZDWHU�UHVRXUFHV�WKURXJK�FRQWURO�RI�ZDWHU�UXQRII��
� (VWDEOLVK�SK\VLFDO�DQG�FKHPLFDO�VWDELOLW\�RI�WKH�VLWH�DQG�LWV�IDFLOLWLHV��
� (QVXUH�DOO�F\DQLGH�DQG�SURFHVV�FKHPLFDOV�DUH�VDIHO\�UHPRYHG�IURP�WKH�VLWH�DW�FORVXUH�DQG�HTXLSPHQW�

LV�SURSHUO\�GHFRQWDPLQDWHG�DQG�GHFRPPLVVLRQHG��
� &OHDQ�DQG�GHWR[LI\�DOO�IDFLOLWLHV�DQG�HTXLSPHQW�XVHG�LQ�WKH�VWRUDJH��FRQYH\DQFH��XVH��DQG�KDQGOLQJ�RI�

F\DQLGH�DQG�RWKHU�SURFHVV�FKHPLFDOV�LQ�DFFRUGDQFH�ZLWK�LQWHUQDWLRQDO�SUDFWLFH��
� (VWDEOLVK�VXUIDFH�VRLO�FRQGLWLRQV�FRQGXFLYH�WR�WKH�UHJHQHUDWLRQ�RI�D�VWDEOH�SODQW�FRPPXQLW\�WKURXJK�

VWULSSLQJ��VWRFNSLOLQJ��DQG�UHDSSOLFDWLRQ�RI�VRLO�PDWHULDO�DQG�RU�DSSOLFDWLRQ�RI�ZDVWH�URFN�VXLWDEOH�DV�
JURZWK�PHGLXP��

� 5HSRSXODWH�GLVWXUEHG�DUHDV�ZLWK�D�GLYHUVH�VHOI�SHUSHWXDWLQJ�PL[�RI�SODQW�VSHFLHV�WR�HVWDEOLVK�
ORQJ�WHUP�SURGXFWLYH�SODQW�FRPPXQLWLHV�FRPSDWLEOH�ZLWK�H[LVWLQJ�ODQG�XVHV��

� 0DLQWDLQ�SXEOLF�VDIHW\�E\�VWDELOL]LQJ�RU�OLPLWLQJ�DFFHVV�WR�ODQGIRUPV�WKDW�FRXOG�FRQVWLWXWH�D�SXEOLF�
KD]DUG��

�

7KH�&ORVXUH�DQG�5HFODPDWLRQ�SODQ�LV�XSGDWHG�HYHU\���\HDUV���7KH�FXUUHQW�SODQ�LV�FRQFHSWXDO�DQG�FRQWDLQV�
GLVFXVVLRQV�RI�SRVVLEOH�FORVXUH�PHWKRG�RSWLRQV�ZLWKRXW�VSHFLILFDWLRQV��'HVDUUROORV�0LQHURV�6DQ�/XLV�6�$��
GH�&�9�����������7HFKQLFDO�VWXGLHV�DUH�EHLQJ�SUHSDUHG�E\�65.�&RQVXOWLQJ�IRU�FRPSOHWLRQ�LQ������WR�
DGYDQFH�WKH�FORVXUH�SODQQLQJ�SURFHVV���7KH�ZRUN�ZLOO�LQFOXGH�JHRFKHPLVWU\�VWXGLHV�RI�ZDVWH�URFN�DQG�
VSHQW�RUH�ZLWK�D�SUHGLFWLRQ�RI�IXWXUH�PHWDOV�OHDFKLQJ�SRWHQWLDO��SUHSDUDWLRQ�RI�D�SUHOLPLQDU\�K\GURJHRORJLF�
FRQFHSWXDO�PRGHO��XSGDWH�RI�WKH�:DWHU�4XDOLW\�0RQLWRULQJ�3ODQ��SUHSDUDWLRQ�RI�D�VLWH�ZLGH�ZDWHU�EDODQFH��
XSGDWH�RI�WKH�H[LVWLQJ�:DVWH�5RFN�0DQDJHPHQW�3ODQ��SUHSDUDWLRQ�RI�D�FORVXUH�ODQGIRUP�GHVLJQ��
DVVHVVPHQW�RI�FORVXUH�PDWHULDO�DYDLODEOH�IRU�FORVXUH�FRYHU�GHVLJQV��SUHSDUDWLRQ�RI�D�GUDLQGRZQ�DQDO\VLV�
RI�WKH�KHDS�OHDFK�SDGV��GHYHORSPHQW�RI�D�5HYHJHWDWLRQ�3ODQ��DQG�DVVHVVPHQW�RI�H[LVWLQJ�VWRUP�ZDWHU�
FRQWUROV��



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
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7KH�FRQFHSWXDO�FORVXUH�FRVWV�ZHUH�FDOFXODWHG�XVLQJ�WKH�VWDQGDUG�UHFODPDWLRQ�FRVW�HVWLPDWRU��65&(��
PRGHO�WKDW�ZDV�GHYHORSHG�IRU�WKH�6WDWH�RI�1HYDGD��86$���7KH�FORVXUH�FRVW�VSHQGLQJ�VFKHGXOH�ZDV�
XSGDWHG�IRU�WKH�FXUUHQW�0LQH�OLIH�DQG�UHIOHFWV�DQWLFLSDWHG�H[SHQGLWXUHV�SULRU�WR�FORVXUH��GXULQJ�
GHFRPPLVVLRQLQJ��DQG�GXULQJ�WKH�SRVW�FORVXUH�PRQLWRULQJ�DQG�PDLQWHQDQFH�SHULRG���7KH�PRVW�UHFHQW�
FORVXUH�FRVW�HVWLPDWH�IRU������DVVXPHV�WKH�KHDS�OHDFK�ZLOO�EH�ULQVHG�IRU�FKHPLFDO�VWDELOLW\�DQG�WKDW�
VROXWLRQ��GUDLQGRZQ�IURP�KHDS�OHDFK�DQG�ULQVHDWH�ZDWHU�IURP�GHFRQWDPLQDWLRQ�RI�HTXLSPHQW�DW�WKH�$'5�
SODQW��ZLOO�EH�WUHDWHG���)LQDO�VORSHV�DUH�DVVXPHG�WR�EH����+��9�IRU�WKH�KHDS�OHDFK�DQG�QR�FKDQJH�RI�VORSH�
DW�WKH�RSHQ�SLWV��

&XUUHQW�FORVXUH�FRVWV�EDVHG�RQ�WKH�/RV�)LORV�0LQH�GLVWXUEDQFH�DW�WKH�HQG�RI������DUH�HVWLPDWHG�WR�EH�
86������PLOOLRQ�DV�VKRZQ�LQ�7DEOH��������7KHVH�FRVWV�ZHUH�HVWLPDWHG�WR�LQFOXGH�OHJDO�DQG�FRQVWUXFWLYH�
REOLJDWLRQV�WR�UHFODLP�WKH�VLWH�WR�VDIH�DQG�VWDEOH�FRQGLWLRQV�DQG�PLQLPL]H�HQYLURQPHQWDO�LPSDFWV���7KHVH�
FORVXUH�FRVWV�GR�QRW�LQFOXGH�D�FRQWLQJHQF\���6LWH�FORVXUH�FRVWV�DUH�IXQGHG�E\�DOORFDWLQJ�D�SHUFHQWDJH�RI�
VDOHV�UHYHQXH�WR�FORVXUH�DFWLYLWLHV��

7DEOH������� 6XPPDU\�RI�(VWLPDWHG�&ORVXUH�&RVWV�

,WHP�
6XEWRWDO�

�LQ�86��PLOOLRQV��

(DUWKZRUNV�DQG�5HFRQWRXULQJ� �����

5HYHJHWDWLRQ�6WDELOL]DWLRQ� ����

'HWR[LILFDWLRQ���:DWHU�7UHDWPHQW���'LVSRVDO�RI�:DVWHV� ����

6WUXFWXUH��(TXLSPHQW��DQG�)DFLOLW\�5HPRYDO���0LVFHOODQHRXV� ����

0RQLWRULQJ� ����

&RQVWUXFWLRQ�0DQDJHPHQW�DQG�6XSSRUW� ����

&ORVXUH�3ODQQLQJ��*	$��DQG�+XPDQ�5HVRXUFHV� �����

6XEWRWDO� �����

,QGLUHFW�&RVWV������� ����

&RQWLQJHQF\������ ����

7RWDO� �����
6RXUFH���/RV�)LORV��ILOHQDPH���/RV�)LORV�$52������65&(B&RVW�&RPSDUDWLRQB&DVK�)ORZB��B��B����B0&���������

�

����� &RQVLGHUDWLRQV�RI�6RFLDO�DQG�&RPPXQLW\�,PSDFWV�

3ULRU�WR�WKH�VWDUW�RI�RSHUDWLRQV��D�VRFLDO�EDVHOLQH�VWXG\�ZDV�FRPSOHWHG�WR�GHWHUPLQH�WKH�VRFLRHFRQRPLF�
FKDUDFWHULVWLFV�RI�WKH�ORFDO�SRSXODWLRQ�DQG�WR�DVVHVV�WKH�SHUFHSWLRQV�DQG�YLHZV�RI�WKH�UHVLGHQWV�UHJDUGLQJ�
PLQLQJ�DQG�WKH�FRPSDQ\���7KH�SULPDU\�FRPPXQLWLHV�QHDU�/RV�)LORV�DUH�0D]DSD��0H]FDOD��;RFKLSDOD��DQG�
&DUUL]DOLOOR���7KHUH�DUH�DERXW��������LQKDELWDQWV�ZLWKLQ�WKH�ORFDO�PXQLFLSDOLW\�RI�(GXDUGR�1HUL���RI�ZKLFK�
DERXW�����SHUVRQV�OLYH�LQ�0D]DSD��������SHUVRQV�OLYH�LQ�0H]FDOD��������SHUVRQV�OLYH�LQ�;RFKLSDOD��DQG�
������SHUVRQV�OLYH�LQ�&DUUL]DOLOOR���7KH�YLOODJHV�RI�0D]DSD��0H]FDOD��DQG�&DUUL]DOLOOR�DUH�DOO�FRPPXQDO�
RUJDQL]DWLRQV�XQGHU�0H[LFR¶V�DJUDULDQ�ODZ���&DUUL]DOLOOR�LV�DQ�HMLGR�DQG�0D]DSD�LV�SDUW�RI�³ELHQHV�
FRPPXQDOHV´�RI�0H]FDOD���%RWK�HMLGRV�DQG�³ELHQHV�FRPPXQDOHV´�DUH�DJUDULDQ�XQLWV�WKDW�DUH�UHJLVWHUHG�
ZLWK�0H[LFR¶V�1DWLRQDO�$JUDULDQ�5HJLVWU\���%RWK�XQLWV�KDYH�FRPPXQDO�RZQHUVKLS�RI�WKH�ODQG���7KH�
FRPPXQLW\�KDV�FRQWURO�RI�WKH�ODQG��DOWKRXJK�WKH�FRPPXQLW\�FDQ�JUDQW�HMLGR�PHPEHUV�SURSHUW\�ULJKWV�IRU�
LQGLYLGXDO�SDUFHOV���7KH�HMLGR�RI�&DUUL]DOLOOR�ZDV�IRUPHG�LQ�������ZLWK�D�ODQG�JUDQW�RI�������KD���0H]FDOD�
UHFHLYHG�D�ODQG�JUDQW�RI��������KD�LQ������DQG�ODWHU�UHFHLYHG�DGGLWLRQDO�ODQG�OHDGLQJ�WR�D�WRWDO�RI�
����������KD��

������������������������������������������������������
��7KH�(GXDUGR�1HUL�0XQLFLSDOLW\�LV�RQH�RI����PXQLFLSDOLWLHV�RI�*XHUUHUR��LQ�VRXWKZHVWHUQ�0H[LFR���7KH�
PXQLFLSDO�FDSLWDO�LV�=XPSDQJR�GHO�5tR���7KH�PXQLFLSDOLW\�FRYHUV�DQ�DUHD�RI���������NPð�DQG�LQFOXGHV�
���WRZQV�DQG�YLOODJHV��



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
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�
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%DVHOLQH�6WXGLHV�

$�EDVHOLQH�VRFLDO�VXUYH\�ZDV�FRQGXFWHG�LQ������LQ�0H]FDOD�DQG�LQ������LQ�&DUUL]DOLOOR���7KH�EDVHOLQH�
VWXGLHV�ZHUH�XSGDWHG�ZLWK�QHZ�VXUYH\V�FRQGXFWHG�E\�D�WKLUG�SDUW\��&RQVXOWRULD�(VSHFLDOL]DGD��GXULQJ�
�����LQ�&DUUL]DOLOOR��0D]DSD��DQG�0H]FDOD���7KH�VXUYH\V�JDWKHUHG�GDWD�RQ�GHPRJUDSKLFV��HFRQRPLFV��
HGXFDWLRQ��FXOWXUDO�DFWLYLWLHV��KHDOWK��LQIUDVWUXFWXUH��ZRUN��OHLVXUH�WLPH�DFWLYLWLHV��DQG�DFFHVV�WR�VHUYLFHV���
,QWHUYLHZV�ZHUH�PDGH�KRXVH�WR�KRXVH��SOXV�REVHUYDWLRQV�LQ�WKH�ILHOG��

7KH�VXUYH\�RI�0H]FDOD�LQ������LQGLFDWHG�WKDW�����RI�WKH�SRSXODWLRQ�ILQDQFLDOO\�VXSSRUWHG�WKH�RWKHU������
ZKLFK�ZHUH�SULPDULO\�KRXVHZLYHV�DQG�FKLOGUHQ���7KHUH�ZHUH�YHU\�IHZ�SURIHVVLRQDOV���2I�WKH�SRSXODWLRQ�
FRQVLGHUHG�ZRUNLQJ�DJH��PRVW�RI�WKH�PDOH�SRSXODWLRQ�KDG�FRPSOHWHG�D�VHFRQGDU\�VFKRRO�HGXFDWLRQ��WKDW�
LV���WK�JUDGH��DQG�DERXW�KDOI�RI�WKH�IHPDOH�SRSXODWLRQ�KDG�FRPSOHWHG�D�VHFRQGDU\�VFKRRO�HGXFDWLRQ���$W�
WKH�WLPH�RI�WKH�VXUYH\��DERXW�����ZHUH�ZRUNLQJ�IRU�'06/���7KH�VXUYH\�LQGLFDWHG�WKH�SRSXODWLRQ�KDG�
PRGHVW�KRPHV���,W�ZDV�LGHQWLILHG�WKDW�WKH�FRPPXQLW\�GLG�QRW�SUDFWLFH�DGHTXDWH�JDUEDJH�GLVSRVDO���7KH�
IHHGEDFN�RQ�WKH�/RV�)LORV�0LQH�ZDV�PLQLPDO�EHFDXVH�LW�ZDV�QRW�ZHOO�NQRZQ���,Q�WKH�VXUYH\�RI�&DUUL]DOLOOR��
����RI�WKH�SRSXODWLRQ�ILQDQFLDOO\�VXSSRUWHG�WKH�RWKHU�������7KH�IHHGEDFN�ZDV�SUHGRPLQDQWO\�IDYRUDEOH�WR�
WKH�/RV�)LORV�0LQH���7KH�SULPDU\�HFRQRPLF�DFWLYLWLHV�RI�WKH�UHJLRQ�DUH�DJULFXOWXUH��OLYHVWRFN��DQG�PLQLQJ���
7KH�PDLQ�SURGXFWV�DUH�PHVFDO�DQG�VZLQH���,Q�0H]FDOD��ILVKLQJ�DQG�WREDFFR�SURGXFWLRQ�DUH�DOVR�LPSRUWDQW��

7KH�XSGDWHG�VXUYH\V�LQ������LQGLFDWHG�D�KLJKHU�SHUFHQWDJH�RI�\RXWKV�WR�DGXOWV�GXH�WR�D�KLJK�ELUWKUDWH�DQG�
PLJUDWLRQ�DZD\�IURP�WKH�DUHD�GXH�WR�VHFXULW\�FRQFHUQV���$ERXW�����RI�WKH�SRSXODWLRQ�LQ�&DUUL]DOLOOR�LV�OHVV�
WKDQ����\HDUV�ROG���2I�WKH�ZRUNLQJ�DJH�SRSXODWLRQ��DERXW�����RI�WKH�KRXVHKROG�KHDGV�ZRUN�DV�/RV�)LORV�
HPSOR\HHV���,Q�0D]DSD��DERXW�����ZRUN�LQ�PLQLQJ��IRU�WKH�/RV�)LORV�PLQH�DQG�7RUH[�*ROG����,Q�0H]FDOD��
DERXW�����ZRUN�IRU�/RV�)LORV�0LQH�DQG�����DUH�HPSOR\HG�E\�FRQWUDFWRUV�WR�WKH�0LQH��

7KH������VXUYH\�KDV�QRWHG�WKH�IROORZLQJ�LPSURYHPHQWV�LQ�VWDQGDUG�RI�OLYLQJ��

� $FFHVV�WR�SOXPELQJ�LQFUHDVHG�IURP�DERXW����WR������DQG�WKH�KRXVLQJ�ZLWK�KDUG�IORRUV��QRW�GLUW��
LQFUHDVHG�IURP����WR�����LQ�&DUUL]DOLOOR��

� ,PSURYHPHQW�RI�URDGV�IURP�XQSDYHG�WR�SDYHG��
� $OO�KRXVLQJ�LQ�0D]DSD�KDV�SOXPELQJ�DQG�VDQLWDWLRQ�VHUYLFH���7KH�SHUFHQWDJH�RI�KRXVHV�ZLWK�KDUG�

IORRUV�URVH�IURP����WR������
� ,PSURYHG�OLWHUDF\��
� $FFHVV�WR�KHDOWK�FDUH��
�

6RFLDO�5LVNV�

,Q�������SURGXFWLRQ�ZDV�VKXW�GRZQ�GXH�WR�D����GD\�ZRUN�VWRSSDJH�UHODWHG�WR�D�GLVSXWH�ZLWK�WKH�ORFDO�
FRPPXQLWLHV�RQ�WKHLU�ODQG�DFFHVV�DJUHHPHQW���1HJRWLDWLRQV�WRRN�SODFH�WR�SURGXFH�D�QHZ���\HDU�ODQG�
DFFHVV�RU�RFFXSDWLRQ�DJUHHPHQW�EHWZHHQ�WKH�SDUWLHV���/RV�)LORV�VXEVHTXHQWO\�HVWDEOLVKHG�D�QHZ�
GLDORJXH�PRGHO�LQ������WKDW�XVHV�SURDFWLYH�HQJDJHPHQW�WR�DYRLG�IXWXUH�ULVNV���/RV�)LORV�DOVR�DSSOLHV�
SURDFWLYH�HQJDJHPHQW�RI�WKH�FRPPXQLWLHV�DQG�WKH�XQLRQ��

6RFLDO�'HYHORSPHQW�$JUHHPHQW�

7KH�/RV�)LORV�0LQH�KDV�D�FROODERUDWLYH�DJUHHPHQW�IRU�VRFLDO�GHYHORSPHQW�WKDW�SURYLGHV�FRQWULEXWLRQV�WR�
WKH�FRPPXQLWLHV�LQ�WKH�DPRXQW�RI�DSSUR[LPDWHO\�86������PLOOLRQ�DQQXDOO\���8QGHU�WKH�FROODERUDWLYH�
DJUHHPHQW��WKH�/RV�)LORV�PLQH�PDNHV�WKH�IROORZLQJ�FRQWULEXWLRQV��

� $�ODQGILOO�WKDW�LV�XVHG�E\�WKH�FRPPXQLW\�RI�&DUUL]DOLOOR��
� 5HSDLUV�WR�FRPPXQLW\�IDFLOLWLHV��
� (GXFDWLRQ�VFKRODUVKLSV��
� $VVLVWDQFH�IRU�GLVDGYDQWDJHG�PHPEHUV�RI�ORFDO�FRPPXQLWLHV��
� (QYLURQPHQWDO�UHVWRUDWLRQ�SURMHFW�IXQGLQJ��
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� (PSOR\PHQW�RI����ORFDO�SURYLGHUV�LQ�0H]FDOD�ZKR�SURYLGH�VHUYLFHV�WR�WKH�/RV�)LORV�0LQH��
� $�WKLUG�SDUW\�WR�KHOS�GHYHORS�VPDOO�HQWHUSULVHV�DV�SDUW�RI�VXVWDLQDELOLW\�HIIRUWV��
�

,Q�DGGLWLRQ�WR�WKH�VSHFLILF�DJUHHPHQW�WKDW�/RV�)LORV�PDGH�ZLWK�WKH�FRPPXQLWLHV��WKHUH�DUH�IXQGV�WKDW�KDYH�
EHHQ�JHQHUDWHG�IRU�PLQLQJ�DUHDV�WKURXJK�WKH�QHZ�0H[LFDQ�PLQLQJ�WD[�LQWURGXFHG�LQ�������

6RFLDO�3HUIRUPDQFH�

/RV�)LORV�KDV�PDGH�FRQWULEXWLRQV�WR�KHDOWK��LQIUDVWUXFWXUH��HGXFDWLRQ��FXOWXUH��DQG�VSRUWV�LQ�WKH�ORFDO�
FRPPXQLWLHV���/RFDO�EXVLQHVVHV�FRQWUDFW�WR�SURYLGH�ZDWHU�WUXFNV��RUH�KDXODJH�WUXFNV��RWKHU�PDWHULDO�
KDXOLQJ�WUXFNV��XQLIRUPV��ZDVWH�FROOHFWLRQ��KHDY\�HTXLSPHQW�UHQWDO��WUDQVSRUWDWLRQ��SRWDEOH�ZDWHU��NLWFKHQ�
VHUYLFHV��SRUWDEOH�VDQLWDWLRQ�IDFLOLWLHV��IDFLOLW\�PDLQWHQDQFH��JHQHUDO�VXSSOLHV��DQG�WHPSRUDU\�ODERU���3XEOLF�
FRQVXOWDWLRQ�DQG�FRPPXQLW\�DVVLVWDQFH�DQG�GHYHORSPHQW�SURJUDPV�DUH�RQJRLQJ��

/RV�)LORV�GHYHORSHG�D�ZULWWHQ�SURFHGXUH�WR�KDQGOH�FRPSODLQWV�DQG�FRPPHQWV�IURP�WKH�SXEOLF���7KH�
LQIRUPDWLRQ�UHFHLYHG�E\�DQ\�HPSOR\HH�LV�FDSWXUHG�DQG�UHSRUWHG�WKURXJK�D�JHQHUDO�HPDLO�DGGUHVV�WKDW�LV�
UHYLHZHG�GDLO\�E\�WKH�6XVWDLQDEOH�'HYHORSPHQW�GHSDUWPHQW��

7KH�/RV�)LORV�0LQH�ZDV�UHFRJQL]HG�E\�WKH�0H[LFDQ�0LQLQJ�&KDPEHU�IRU�LWV�FRPPLWPHQW�WR�WKH�
HQYLURQPHQW�DQG�FRPPXQLW\�LQ��������/RV�)LORV�0LQH�XQGHUZHQW�D�JDS�DVVHVVPHQW�SHU�WKH�9ROXQWDU\�
3ULQFLSOHV�RQ�6HFXULW\�DQG�+XPDQ�5LJKWV�SURJUDP�LQ������DQG��������7KH�/RV�)LORV�0LQH�UHFHLYHG�
SRVLWLYH�UHVXOWV�IURP�ERWK�DVVHVVPHQWV���/RV�)LORV�UHSRUWV�WKDW�LW�KDV�VWURQJ�UHODWLRQVKLSV�ZLWK�WKH�ORFDO�
FRPPXQLWLHV�EDVHG�RQ�SURDFWLYH�HQJDJHPHQW��

6HFXULW\�

6HFXULW\�FRQWLQXHV�WR�EH�D�FRQFHUQ�LQ�0H[LFR��SDUWLFXODUO\�LQ�WKH�VRXWKHUQ�VWDWHV�VXFK�DV�*XHUUHUR��ZKLFK�
DUH�XVHG�E\�WKH�FDUWHOV�IRU�GUXJ�WUDQVSRUW�DQG�SURGXFWLRQ���7KH�VRXWKHUQ�VWDWHV�KDYH�VHHQ�D�IUDJPHQWDWLRQ�
RI�RUJDQL]HG�FULPH�JURXSV�DQG�WKHUH�LV�FRPSHWLWLRQ�EHWZHHQ�WKHVH�FULPLQDO�JURXSV��

6HFXULW\�LVVXHV�LQ�WKH�DUHD�KDYH�EHHQ�UHSRUWHG�LQ�ORFDO��QDWLRQDO��DQG�LQWHUQDWLRQDO�QHZV�RXWOHWV��LQFOXGLQJ�
DQ�LQFLGHQW�ZKHUH�IRXU�ORFDO�/RV�)LORV�HPSOR\HHV�ZHUH�NLGQDSSHG�RXWVLGH�WKH�/RV�)LORV�0LQH�SURSHUW\�LQ�
WKH�WRZQ�RI�&DUUL]DOLOOR�RQ����0DUFK������DQG�WKUHH�RI�WKH�YLFWLPV�ZHUH�NLOOHG���$W�WKH�WLPH�RI�WKH�LQFLGHQW��
WKH�HPSOR\HHV�ZHUH�QRW�RQ�FRPSDQ\�EXVLQHVV�DQG�WKH�LQFLGHQW�ZDV�GHWHUPLQHG�WR�EH�XQUHODWHG�WR�WKHLU�
HPSOR\PHQW�DW�/RV�)LORV��

*RYHUQPHQW�DWWHQWLRQ�KDV�EHHQ�PRVW�IRFXVHG�RQ�VHFXULW\�LQ�WKH�6WDWH�RI�*XHUUHUR��SDUWLFXODUO\�DIWHU�
���VWXGHQW�WHDFKHUV�GLVDSSHDUHG�LQ�$\RW]LQDSD��*XHUUHUR��LQ��������,Q�JHQHUDO��WKH�)HGHUDO�*RYHUQPHQW�
LV�VXSSRUWLYH�RI�PLQLQJ�DV�D�PHDQV�IRU�HFRQRPLF�GHYHORSPHQW�WKDW�ZLOO�PLWLJDWH�SRYHUW\�DQG�UHGXFH�FULPH��

,Q�WKH�6WDWH�RI�*XHUUHUR��WKHUH�LV�VWURQJ�VXSSRUW�RI�PLQLQJ�DQG�LW�LV�LQFOXGHG�DV�RQH�RI�WKH�ILYH�HFRQRPLF�
GHYHORSPHQW�VHFWRUV�LQ�WKH�VWDWH�GHYHORSPHQW�SODQ�IRU�WKH�\HDUV������WKURXJK�������*RELHUQR�GHO�
(VWDGR�GH�*XHUUHUR����������7KH�SODQ�VWDWHG�ODFN�RI�VHFXULW\�DV�LWV�SULPDU\�FKDOOHQJH�DQG�WKDW�HFRQRPLF�
LPSURYHPHQW�ZLOO�FRPEDW�WKH�SRYHUW\�WKDW�LV�WKH�URRW�RI�YLROHQFH���7KH�DQQXDO�UHSRUW�SUHSDUHG�E\�WKH�
JRYHUQRU�RI�WKH�6WDWH�RI�*XHUUHUR�IRU������GHVFULEHG�WKH�VWDWH¶V�VWUDWHJ\�WR�LPSURYH�VHFXULW\�LV�WR�KDYH�
HIILFLHQW�LQVWLWXWLRQV��ZHOO�HTXLSSHG�DQG�WUDLQHG�VHFXULW\�SHUVRQQHO��HIIHFWLYH�PHDVXUHV�RI�SUHYHQWLRQ�DQG�
LQWHOOLJHQFH��DQG�WKH�EHVW�OHJDO�MXVWLFH�VHUYLFHV��$VWXGLOOR�)ORUHV��+pFWRU����������7KH�DQQXDO�UHSRUW�
VSHFLILFDOO\�QDPHG�/RV�)LORV�DQG�(O�/tPRQ�*XDMHV�DV�WKH�WZR�PRVW�LPSRUWDQW�SURGXFLQJ�PLQHV�LQ�WKH�
6WDWH�RI�*XHUUHUR��

,Q������IXQGV�IRU����QHZ�LQIUDVWUXFWXUH�SURMHFWV�ZHUH�DSSURYHG�IRU�WKH�PXQLFLSDOLW\�RI�(GXDUGR�1HUL��
ZKHUH�/RV�)LORV�LV�ORFDWHG��
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�
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0DQDJHPHQW�RI�6HFXULW\�

5LVN�DVVHVVPHQWV�DUH�FRQGXFWHG�E\�WKH�VLWH�VHFXULW\�VWDII�DW�OHDVW�DQQXDOO\�DQG�PRUH�RIWHQ�ZKHQ�
FRQGLWLRQV�ZDUUDQW���7KH�ULVN�DQDO\VLV�GHWHUPLQHV�WKH�PLWLJDWLRQ�DFWLRQV�LQFOXGHG�LQ�WKH�DQQXDO�DFWLRQ�SODQ�
RI�WKH�VHFXULW\�WHDP��

7R�PLWLJDWH�VHFXULW\�LPSDFWV�WR�WKH�RSHUDWLRQV��WKH�/RV�)LORV�0LQH�KDV�ZULWWHQ�VHFXULW\�JXLGHOLQHV�WKDW�
IRFXV�RQ�FRPSDQ\�DVVHWV�DQG�SHUVRQQHO�ZRUNLQJ�DW�WKH�0LQH���,QWHUQDO�SURFHGXUHV�DW�/RV�)LORV�UHTXLUH�DOO�
LQFLGHQWV�EH�ORJJHG�DQG�FODVVLILHG�SHU�D�FRUSRUDWH�ULVN�PDWUL[���7KH�ULVN�FDWHJRULHV�DUH�UHSXWDWLRQ��IUDXG�
DQG�FRUUXSWLRQ��UHJXODWRU\�DQG�OHJDO��LQGXVWULDO�KHDOWK�DQG�VDIHW\��DVVHW�VHFXULW\��HQYLURQPHQWDO��
FRPPXQLW\�UHODWLRQV��ILQDQFLDO��FDVKIORZ��UHVHUYH�RXQFHV��UHVHUYH�PRGHO��DQG�SURGXFWLRQ�RXQFHV���(DFK�
LQFLGHQW�LV�FDWHJRUL]HG�DFFRUGLQJ�WR�WKH�ULVN�FDWHJRULHV�DQG�SUREDELOLW\���7KH�SURFHGXUH�LV�ZHOO�VWUXFWXUHG�
DQG�RUJDQL]HG�ZLWK�DSSURSULDWH�FULWHULD��

7KH�QXPEHU�DQG�VHYHULW\�RI�LQFLGHQWV�LQ������LV�ORZHU�WKDQ�LQ��������7KH�0LQH�KDV�EHHQ�DEOH�WR�RSHUDWH�
FRQVLVWHQWO\�IRU�PRUH�WKDQ����\HDUV�ZLWKRXW�PDWHULDO�LPSDFWV�WR�WKH�RSHUDWLRQV�IURP�WKH�VHFXULW\�
HQYLURQPHQW�VXUURXQGLQJ�WKH�0LQH�VLWH��

����� 'LVFXVVLRQ�RI�5LVNV�

7KH�4XDOLILHG�3HUVRQ�LV�QRW�DZDUH�RI�DQ\�VLJQLILFDQW�ULVN�RU�XQFHUWDLQW\�WKDW�PD\�PDWHULDOO\�DIIHFW�WKH�
UHOLDELOLW\�RU�FRQILGHQFH�LQ�WKH�0LQHUDO�5HVRXUFH�RU�0LQHUDO�5HVHUYH�HVWLPDWHV�RU�SURMHFW�HFRQRPLF�
RXWFRPHV�GXH�WR�WKH�HQYLURQPHQWDO�SHUPLWV���5LVNV�WKDW�PD\�LPSDFW�FXUUHQW�RU�IXWXUH�RSHUDWLRQV�KDYH�
EHHQ�LGHQWLILHG�WR�LQFOXGH�WKH�IROORZLQJ��

� 7KHUH�DUH�VL[�DUFKHRORJLFDO�DUHDV�SHQGLQJ�FODVVLILFDWLRQ�IURP�,1$+���7KHUH�LV�D�ULVN�WKDW�WKHVH�DUHDV�
ZLOO�EH�UHVWULFWHG�IURP�HQWU\�LI�SUH�+LVSDQLF�UXLQV�DUH�HQFRXQWHUHG���2QH�DUHD�SHQGLQJ�FODVVLILFDWLRQ�LV�
ZLWKLQ�WKH������0LQH�3ODQ��

� 7KH�VHFXULW\�LQVWDELOLW\�LQ�WKH�6WDWH�RI�*XHUUHUR�DQG�LQ�WKH�SURMHFW�DUHD�LV�D�ULVN�WKDW�FRXOG�FDXVH�
WHPSRUDU\�FORVXUH�RI�RSHUDWLRQV�RU�GLVUXSWLRQV�LQ�VHUYLFHV���7KH�VHFXULW\�LVVXHV�PD\�DOVR�LPSDFW�WKH�
DELOLW\�RI�WKH�FRPSDQ\�WR�FRQWUDFW�DQG�UHWDLQ�VNLOOHG��H[SHULHQFHG�HPSOR\HHV��

� &RQWLQXHG�DFFHVV�WR�SURSHUWLHV�QRW�RZQHG�E\�/RV�)LORV�LV�D�SRWHQWLDO�ULVN���,Q�SDUWLFXODU��HMLGRV�PD\�
KDYH�IUHTXHQW�FKDQJHV�LQ�WKH�GLUHFWRUV�DQG�QHZ�PDQDJHPHQW�PD\�UHQHJRWLDWH�H[LVWLQJ�DJUHHPHQWV���
$V�SDUW�RI�WKH�/RV�)LORV�0LQH�DFWLYLWLHV��WKH�0LQH�UHGXFHV�SRWHQWLDO�ULVN�WR�H[SORUDWLRQ�DQG�PLQLQJ�
WKURXJK�ORQJ�WHUP�VXUIDFH�DFFHVV�DJUHHPHQWV�DQG�SURDFWLYH�FRPPXQLFDWLRQV��

�

�
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�
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����� &$3,7$/�$1'�23(5$7,1*�&2676�

����� &DSLWDO�&RVWV�

&DSLWDO�VSHQW�DV�RI����'HFHPEHU������LV�FRQVLGHUHG�VXQN�FDSLWDO��HLWKHU�VSHQW�RU�FRPPLWWHG�WR�EHLQJ�
VSHQW��DQG�LV�QRW�LQFOXGHG�LQ�WKH�HFRQRPLF�HYDOXDWLRQ��

7DEOH������VKRZV�WKH�FXUUHQW�/20�FDSLWDO�FRVWV���7KH�FRVWV�DUH�EDVHG�RQ�RSHUDWLQJ�H[SHULHQFH�JDLQHG�
IURP�FXUUHQW�RSHUDWLRQV�������EXGJHW�GDWD��DQG�TXRWHV�UHFHLYHG�IURP�PDQXIDFWXUHUV�GXULQJ�������

7DEOH������� /LIH�RI�0LQH�&DSLWDO�&RVW�(VWLPDWH��)LJXUHV�LQ�86��0LOOLRQ��

$UHD� ����� ����� ����� ����� ����� ����� ����� ����� 7RWDO�

'HYHORSPHQW� ����� ���� ���� ���� ²� ²� ²� ²� �����

([SDQVLRQDU\� ²� ²� ²� ²� ²� ²� ²� ²� ����

&RPSOLDQFH� ���� ���� ²� ²� ²� ²� ²� ²� ����

([SORUDWLRQ� ²� ²� ²� ²� ²� ²� ²� ²� ����

6XVWDLQLQJ� ����� ����� ����� ���� ���� ���� ���� ²� �����

,PSURYHPHQW� ���� ���� ���� ���� ²� ²� ²� ²� ����

7RWDO� ����� ����� ����� ���� ���� ���� ���� ²� �����
1RWH���6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ��

�

&DSLWDO�FRVW�HVWLPDWHV�LQFOXGH�IXQGLQJ�IRU�LQIUDVWUXFWXUH��PRELOH�HTXLSPHQW�UHSODFHPHQW��DQG�
GHYHORSPHQW�GULOOLQJ�DV�ZHOO�DV�PLVFHOODQHRXV�VXVWDLQLQJ�FDSLWDO�H[SHQGLWXUHV�UHTXLUHG�WR�PDLQWDLQ�
SURGXFWLRQ���,QIUDVWUXFWXUH�UHTXLUHPHQWV�DUH�LQFRUSRUDWHG�LQ�WKH�HVWLPDWHV�DV�DSSURSULDWH���0RELOH�
HTXLSPHQW�LV�VFKHGXOHG�IRU�UHSODFHPHQW�ZKHQ�RSHUDWLQJ�KRXUV�UHDFK�WKUHVKROG�OLPLWV���6XVWDLQLQJ�FDSLWDO�
FRVWV�UHIOHFW�FXUUHQW�SULFH�WUHQGV���7KH�FDSLWDO�FRVWV�VKRZQ�GR�QRW�LQFOXGH�WKH�%HUPHMDO�8QGHUJURXQG�
FDSLWDO�FRVW�HVWLPDWHV��ZKLFK�ZLOO�EH�IXUWKHU�GLVFXVVHG�LQ�6HFWLRQ�������

([SORUDWLRQ�H[SHQGLWXUH�KDV�EHHQ�H[FOXGHG�IURP�WKH�ILQDQFLDO�IRUHFDVWV�DV�H[SORUDWLRQ�WDUJHWLQJ�DGGLWLRQDO�
PLQHUDOL]DWLRQ�PD\�LGHQWLI\�0LQHUDO�5HVRXUFHV�WKDW�PD\�EH�FRQYHUWHG�WR�0LQHUDO�5HVHUYHV��EXW�WKLV�GRHV�
QRW�UHODWH�WR�WKH�FXUUHQW�0LQHUDO�5HVHUYHV�DQG�WKH�/20�SODQ�EHLQJ�FRQVLGHUHG��
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�
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����� 2SHUDWLQJ�&RVWV�

7KH�0LQH�GHYHORSHG�RSHUDWLQJ�FRVWV�EDVHG�RQ������EXGJHW�ILJXUHV�DQG������DFWXDO�FRVWV��IDFWRUHG�DV�
DSSURSULDWH���7KHVH�FRVWV�ZHUH�XVHG�WR�HVWDEOLVK�RUH�FXWRII�JUDGH�YDOXHV�DQG��XOWLPDWHO\��0LQHUDO�
5HVHUYHV���7DEOH������VKRZV�WKH�/20�RSHUDWLQJ�FRVWV�IRU�WKH�UHVSHFWLYH�GROODUV�SHU�XQLW�RI�PHDVXUH��

7DEOH������� /LIH�RI�0LQH�2SHUDWLQJ�&RVW�(VWLPDWH�

2SHUDWLRQDO�
([SHQGLWXUH�,QSXWV�

8QLW�
/20�

$YHUDJH�
����� ����� ����� ����� ����� ����� ����� �����

/RV�)LORV�2SHQ�3LW�
0LQLQJ�

86��W�
PRYHG�

����� ����� ����� ����� ²� ²� ²� ²� ²�

%HUPHMDO�2SHQ�3LW�
0LQLQJ�

86��W�
PLQHG�

����� ²� ����� ����� ����� ����� ����� ����� �����

/RV�)LORV�8QGHUJURXQG�
0LQLQJ�

86��W�
PLQHG�

������ ������ ������ ������ ������ ������ ������ ������ ²�

&UXVKLQJ�
86��W�
PLOOHG�

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

&UXVKHG�/HDFKLQJ�
2SHQ�3LW�3URFHVV�

86��W� ����� ����� ����� ����� ����� ����� ����� ����� �����

&UXVKHG�/HDFKLQJ�
8QGHUJURXQG�3URFHVV�

86��W� ������ ����� ����� ������ ������ ������ ������ ������ ²�

520�/HDFK�3URFHVV� 86��W� ����� ����� ����� ����� ����� ����� ����� ����� ²�

*	$� 86�0� ������ ������ ������ ������ ������ ������ ������ ������ �����

�

����� &RPPHQWV�RQ�&DSLWDO�DQG�2SHUDWLQJ�&RVWV�

7KH�4XDOLILHG�3HUVRQV�UHYLHZHG�WKH�FDSLWDO�DQG�RSHUDWLQJ�FRVWV�DQG�FRQVLGHU�WKHP�DSSURSULDWH�IRU�WKH�
/20�SODQ�DV�VWDWHG���&DSLWDO�FRVWV�ZHUH�HVWLPDWHG�XVLQJ�D�FRPELQDWLRQ�RI�RSHUDWLQJ�H[SHULHQFH��
�����EXGJHW�GDWD��DQG�ZULWWHQ�VXSSOLHU�TXRWHV���7KH�FDSLWDO�FRVW�WRWDO�LV�86������PLOOLRQ�RYHU�WKH�/20���
2SHUDWLQJ�FRVWV�ZHUH�HVWLPDWHG�RQ������EXGJHW�ILJXUHV�DQG������DFWXDO�FRVWV��DQG�IDFWRUHG�DV�
DSSURSULDWH��

�
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�
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����� (&2120,&�$1$/<6,6�

$Q�HFRQRPLF�PRGHO�IRU�WKH�/20�SODQ�RI�WKH�/RV�)LORV�0LQH��LQFRUSRUDWLQJ�WKH�SDUDPHWHUV�GHULYHG�GXULQJ�
SUHSDUDWLRQ�RI�WKLV�5HSRUW��ZDV�SUHSDUHG�DV�D�FDVK�IORZ�ZLWK�DVVRFLDWHG�HFRQRPLF�DQDO\VLV���7KH�
HFRQRPLF�DQDO\VLV�DFFRXQWV�IRU�PLQHG�WRQQDJHV��RUH�JUDGHV��DVVRFLDWHG�UHFRYHULHV��JROG�SULFH��FDSLWDO�
FRVWV��RSHUDWLQJ�FRVWV��DQG�JRYHUQPHQW�UR\DOWLHV���7KH�0LQH�ZDV�HYDOXDWHG�RQ�D������RZQHUVKLS�EDVLV��

7KH�HFRQRPLF�DQDO\VLV�SUHVHQWV�QHW�SUHVHQW�YDOXH��139��DQG�DOORZV�IRU�VHQVLWLYLW\�HYDOXDWLRQV�IRU�
FKDQJHV�LQ�JROG�SULFH��RSHUDWLQJ�FRVWV��DQG�FDSLWDO�H[SHQGLWXUHV�WR�GHWHUPLQH�WKHLU�UHODWLYH�LPSRUWDQFH�LQ�
HYDOXDWLQJ�0LQH�HFRQRPLFV���7KH�HFRQRPLF�DVVHVVPHQW�ZDV�SUHSDUHG�ZLWK�LQSXW�IURP�/HDJROG�DQG�/RV�
)LORV�PLQH�SHUVRQQHO���6WDQWHF��ZLWK�DVVLVWDQFH�IURP�/HDJROG��XQGHUWRRN�WKH�HFRQRPLF�DQDO\VLV��

7KH�HFRQRPLF�DQDO\VLV�SUHVHQWHG�LQ�WKLV�VHFWLRQ�LV�IRU�WKH�0LQHUDO�5HVHUYHV�RQO\�FDVH�EDVHG�RQ�WKH�
FXUUHQW�/RV�)LORV�PLQH�RSHUDWLRQV���$�3($��ZKLFK�HYDOXDWHV�WKH�LQFUHPHQWDO�YDOXH�RI�WKH�%HUPHMDO�
8QGHUJURXQG�GHSRVLW��LV�SUHVHQWHG�LQ�6HFWLRQ������RI�WKLV�5HSRUW���7KH�3($�HQYLVLRQV�WKDW�WKH�%HUPHMDO�
8QGHUJURXQG�GHSRVLW�PD\�EH�PLQHG�LQ�FRQMXQFWLRQ�ZLWK�WKH�FXUUHQW�/RV�)LORV�RSHUDWLRQV��RIIHULQJ�SRWHQWLDO�
WR�H[WHQG�0LQH�OLIH�DQG�ORZHU�RYHUDOO�$,6&��

7KH�/RV�)LORV�PLQH�0LQHUDO�5HVHUYHV�RQO\�FDVH�HFRQRPLF�DQDO\VLV�UHSUHVHQWV�IRUZDUG�ORRNLQJ�
LQIRUPDWLRQ�WKDW�LV�VXEMHFW�WR�D�QXPEHU�RI�NQRZQ�DQG�XQNQRZQ�ULVNV��XQFHUWDLQWLHV��DQG�RWKHU�IDFWRUV�WKDW�
PD\�FDXVH�DFWXDO�UHVXOWV�WR�GLIIHU�PDWHULDOO\�IURP�WKRVH�SUHVHQWHG�KHUH��

&HUWDLQ�LPSRUWDQW�IDFWRUV�WKDW�FRXOG�FDXVH�DFWXDO�UHVXOWV��SHUIRUPDQFHV��RU�DFKLHYHPHQWV�WR�GLIIHU�
PDWHULDOO\�IURP�WKRVH�LQ�WKH�IRUZDUG�ORRNLQJ�VWDWHPHQWV�LQFOXGH�WKH�IROORZLQJ��

� *ROG�3ULFH�9RODWLOLW\�
� 'LVFUHSDQFLHV�EHWZHHQ�$FWXDO�DQG�(VWLPDWHG�3URGXFWLRQ�
� (VWLPDWHV�RI�0LQHUDO�5HVHUYHV�DQG�0LQHUDO�5HVRXUFHV�
� 0HWDOOXUJLFDO�5HFRYHULHV�
� 0LQLQJ�2SHUDWLRQDO�DQG�'HYHORSPHQW�5LVNV�
� /LWLJDWLRQ�5LVNV�
� 5HJXODWRU\�5HVWULFWLRQV��LQFOXGLQJ�HQYLURQPHQWDO�UHJXODWRU\�UHVWULFWLRQV�DQG�OLDELOLW\��
� $FWLYLWLHV�E\�*RYHUQPHQWDO�$XWKRULWLHV��LQFOXGLQJ�FKDQJHV�LQ�WD[DWLRQ��
� &XUUHQF\�)OXFWXDWLRQV�
� 'HIHFWLYH�7LWOH�WR�0LQHUDO�&ODLPV�RU�3URSHUW\�
�

3ULQFLSDO�$VVXPSWLRQV�

7KH�HFRQRPLF�YDOXDWLRQ�RI�WKH�0LQHUDO�5HVHUYHV�RQO\�FDVH�ZDV�EDVHG�RQ�WKH�IROORZLQJ��

� 0LQH�VFKHGXOH��0LQH�RSHUDWLQJ�FRVW�HVWLPDWHV��SURFHVV�RSHUDWLQJ�FRVW�HVWLPDWHV��*	$�HVWLPDWHV��D�
PHWDOOXUJLFDO�SHUIRUPDQFH�FKDUDFWHUL]HG�E\�WHVWZRUN�RQ�FRPSRVLWH�VDPSOHV��FDSLWDO��DQG�VXVWDLQLQJ�
FDSLWDO�FRVW�HVWLPDWHV�DV�GLVFXVVHG�ZLWK�WKH�/RV�)LORV�0LQH��

� %DVH�JROG�SULFH�RI�86�������R]�ZDV�XVHG�ZLWK�VHQVLWLYLWLHV�DSSOLHG�DERYH�DQG�EHORZ�WKLV�DPRXQW��
� 5R\DOWLHV��WD[HV��GLVFRXQW�UDWHV��DQG�RWKHU�PRGHO�LQSXWV�ZHUH�SURYLGHG�E\�/HDJROG��
� &DVK�IORZ�DQDO\VLV�H[FOXGHV�DQ\�HIIHFW�GXH�WR�LQIODWLRQ��
� $OO�FXUUHQF\�DPRXQWV�DUH�SUHVHQWHG�LQ�8QLWHG�6WDWHV�'ROODUV��86���ZLWK�DQ�H[FKDQJH�UDWH�RI�

���0H[LFDQ�3HVRV�WR���86���
�
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%DVLV�RI�(VWLPDWH�

� 7RQQDJH��VWULSSLQJ�UDWLR��DQG�KHDG�JUDGH�ZHUH�EDVHG�RQ�WKH�PLQLQJ�VFKHGXOH�DV�GLVFXVVHG�LQ�
6HFWLRQ�������

� 7KH�RYHUDOO�UHFRYHU\�ILJXUHV�DUH�EDVHG�RQ�FXUUHQW�UHFRYHULHV�IRU�WKH�RUH�IURP�WKH�/RV�)LORV�2SHQ�3LW��
%HUPHMDO�2SHQ�3LW��DQG�/RV�)LORV�8QGHUJURXQG��

� 7KH�VXVWDLQLQJ�DQG�FDSLWDO�FRVW�HVWLPDWH�LV�XVHG�DV�WKH�EDVLV�IRU�WKH�FDVK�IORZ�PRGHO�DV�GLVFXVVHG�LQ�
6HFWLRQ�������

� 7KH�PLQLQJ��SURFHVVLQJ��DQG�*	$�FRVWV�DUH�EDVHG�RQ�WKH�RSHUDWLQJ�FRVW�HVWLPDWH�GLVFXVVHG�LQ�
6HFWLRQ�������

� 7KH�RYHUDOO�UHFRYHU\�ILJXUHV�DUH�EDVHG�RQ�FXUUHQW�UHFRYHULHV�IRU�WKH�/RV�)LORV�2SHQ�3LW��%HUPHMDO�
2SHQ�3LW��DQG�/RV�)LORV�8QGHUJURXQG��

�

'HSUHFLDWLRQ�

� 7KH�WUHDWPHQW�RI�GHSUHFLDWLRQ�DQG�FRPSDQ\�WD[HV�DUH�EDVHG�RQ�WKH�XQGHUVWDQGLQJ�RI�FXUUHQW�0H[LFDQ�
WD[�ODZ��

� $�SURYLVLRQ�ZDV�PDGH�IRU�GHSUHFLDWLRQ�XVLQJ�D�VWUDLJKW�OLQH�PHWKRG�IRU�D�SHULRG�RI����\HDUV�IRU�
VXVWDLQLQJ�FDSLWDO�DQG�H[SORUDWLRQ�FRVWV��

�

&RPSDQ\�7D[�

� &RUSRUDWH�WD[�UDWH�RI������
� $�VSHFLDO�PLQLQJ�GXW\�RI������LV�DSSOLHG�RQ�(%,7'$��
� $�EHJLQQLQJ�EDODQFH�RI�WD[�ORVV�FDUU\�IRUZDUGV�WKDW�FRXOG�EH�XVHG�DV�GHGXFWLRQV�RIIVHWWLQJ�WD[DEOH�

LQFRPH�LV�DVVXPHG��
�

5R\DOWLHV�

� 7KH�*RYHUQPHQW�RI�0H[LFR�LV�HQWLWOHG�WR�D������UR\DOW\�RQ�JROG�DQG�VLOYHU�VDOHV��ZLWKRXW�DQ\�
GHGXFWLRQV��

�

5HILQLQJ�&RVWV�

� $�UHILQHU\�JROG�SD\DEOH�UDWH�RI������LV�DVVXPHG��
� $OO�FRVWV�IRU�WUDQVSRUW��LQVXUDQFH��DQG�UHILQLQJ�DUH�LQFXUUHG�E\�WKH�UHILQHU���7KHUH�LV�QR�GHGXFWLRQ�IRU�

UHILQLQJ�JROG��
�

6LOYHU�6WUHDP�

� /RV�)LORV�KDV�D�VLOYHU�VWUHDPLQJ�DJUHHPHQW�ZLWK�6LOYHU�:KHDWRQ��ZKHUHE\�6LOYHU�:KHDWRQ�SXUFKDVHV�
XS�WR���0R]�$J�SURGXFHG�DW�WKH�/RV�)LORV�PLQH�IRU�D�SHULRG�XS�XQWLO����2FWREHU�������

� 7KH�SXUFKDVH�SULFH�RI�WKH�VLOYHU�LV�HTXDO�WR�WKH�OHVVHU�RI�86������R]�$J�GHOLYHUHG�DQG�WKH�VSRW�SULFH��
ZLWK�WKH�86������R]�$J�SD\PHQW�VXEMHFW�WR�DQ�DQQXDO�LQIODWLRQ�DGMXVWPHQW���,QFRUSRUDWLQJ�WKH�HIIHFWV�
RI�LQIODWLRQ�DGMXVWPHQWV�VLQFH�WKH�LQFHSWLRQ�RI�WKH�VLOYHU�VWUHDPLQJ�DJUHHPHQW��WKH�ODVW�SD\PHQW�SULFH�
ZDV�86������R]�$J�GHOLYHUHG��

� )RU�WKH�SXUSRVHV�RI�LQFRPH�WD[�FDOFXODWLRQV��WKH�DVVXPHG�VLOYHU�VDOHV�SULFH�ZLOO�EH�EDVHG�RQ�WKH�VLOYHU�
VSRW�SULFH�IRU�WKH�SHULRG�LQVWHDG�RI�WKH�FRQWUDFWHG�6LOYHU�:KHDWRQ�SXUFKDVH�SULFH��

�

:RUNLQJ�&DSLWDO�

� $Q�LQLWLDO�ZRUNLQJ�FDSLWDO�EDODQFH�RI�86������PLOOLRQ�LV�DVVXPHG�DQG�LV�EDVHG�RQ�WKH�SXUFKDVH�
DJUHHPHQW�IRU�WKH�/RV�)LORV�0LQH��

� $OO�RXWVWDQGLQJ�ZRUNLQJ�FDSLWDO�LV�DVVXPHG�WR�EH�UHFRYHUHG�DW�WKH�HQG�RI�WKH�PLQH�OLIH��UHWXUQLQJ�WR�D�
QLO�EDODQFH��

�



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH���±��

&ORVXUH�&RVWV�

� ,Q�WKH�HFRQRPLF�PRGHO��UHFODPDWLRQ�DQG�FORVXUH�DFWLYLWLHV�RFFXU�WKURXJKRXW�WKH�PLQH�OLIH��
� 7KH�WRWDO�DPRXQW�RI�FORVXUH�FRVWV�LV�������PLOOLRQ�IRU�WKH�5HVHUYHV�RQO\�FDVH��
�

'HYHORSPHQW�DQG�3URGXFWLRQ�

7KH�/RV�)LORV�2SHQ�3LW�PLQH�SURGXFWLRQ�SODQ�LV�SUHVHQWHG�LQ�7DEOH�������WKH�%HUPHMDO�2SHQ�3LW�PLQH�
SURGXFWLRQ�SODQ�LV�SUHVHQWHG�LQ�7DEOH�������DQG�WKH�RYHUDOO�SURGXFWLRQ�SODQ�LV�SUHVHQWHG�LQ�7DEOH��������
7KHVH�PLQH�SODQV�DUH�EDVHG�RQ�WKH����'HFHPEHU������3URYHQ�DQG�3UREDEOH�0LQHUDO�5HVHUYHV���
3URGXFWLRQ�IURP�RSHQ�SLW�VRXUFHV�LV�FXUUHQWO\�SODQQHG�WR�FRQWLQXH�WR�������

7DEOH������� /RV�)LORV�2SHQ�3LW�0LQH�/LIH�RI�0LQH�3URGXFWLRQ�3ODQ�

� 'HVFULSWLRQ� ����� ����� ����� ����� ����� ����� ����� ����� 7RWDO�

� :DVWH��NW�� ������� ������� ������ ²� ²� ²� ²� ²� �������

&
UX
VK
� 2UH�/HDFK��NW�� ������ ������ ������ ²� ²� ²� ²� ²� ������

$X��J�W�� ����� ����� ����� ²� ²� ²� ²� ²� �����

&RQWDLQHG�$X��NR]�� ��� ��� ��� ²� ²� ²� ²� ²� ����

5
2
0
� 2UH��NW�� ���� ���� ���� ²� ²� ²� ²� ²� ������

$X��J�W�� ����� ����� ����� ²� ²� ²� ²� ²� �����

&RQWDLQHG�$X��NR]�� �� �� �� ²� ²� ²� ²� ²� ���

6
/
*
� 2UH��NW�� ������ ������ ���� ²� ²� ²� ²� ²� ������

$X��J�W�� ����� ����� ����� ²� ²� ²� ²� ²� �����

&RQWDLQHG�$X��NR]�� ��� ��� �� ²� ²� ²� ²� ²� ���

� 7RWDO�&RQWDLQHG�$X��NR]�� ��� ���� ��� ²� ²� ²� ²� ²� ����
1RWH���6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ��

�

7DEOH������� %HUPHMDO�2SHQ�3LW�0LQH�/LIH�RI�0LQH�3URGXFWLRQ�3ODQ�

� 'HVFULSWLRQ� ����� ����� ����� ����� ����� ����� ����� ����� 7RWDO�

� :DVWH��NW�� ²� ���� ������ ������� ������� ������� ������� ������� �������

&
UX
VK
� 2UH�/HDFK��NW�� ²� ���� ������ ������ ������ ������ ������ ������ �������

$X��J�W�� ²� ���� ����� ����� ����� ����� ����� ����� �����

&RQWDLQHG�$X��NR]�� ²� �� ��� ��� ��� ��� ���� ���� ����

5
2
0
� 2UH��NW�� ²� ��� ���� ���� ���� ���� ���� ²� ������

$X��J�W�� ²� ����� ����� ����� ����� ����� ����� ²� �����

&RQWDLQHG�$X��NR]�� ²� ���� �� �� �� �� �� ²� ���

6
/
*
� 2UH��NW�� ²� ���� ������ ������ ������ ������ ���� ²� ������

$X��J�W�� ²� ����� ����� ����� ����� ����� ����� ²� �����

&RQWDLQHG�$X��NR]�� ²� �� ��� ��� ��� ��� �� ²� ���

� 7RWDO�&RQWDLQHG�$X��NR]�� ²� �� ��� ��� ��� ���� ���� ���� ����
1RWH���6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ��

�



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH���±��

7DEOH������� 7RWDO�2SHQ�3LW�/LIH�RI�0LQH�3URGXFWLRQ�3ODQ�

$UHD� 8QLWV� ����� ����� ����� ����� ����� ����� ����� ����� 7RWDO�

/RV�),ORV�
2SHQ�3LW�

NW��ZDVWH�� ������� ������� ������ ²� ²� ²� ²� ²� �������

NW� ������ ������ ������ ²� ²� ²� ²� ²� �������

J�W�$X� ����� ����� ����� ²� ²� ²� ²� ²� �����

NR]�$X�
�FRQWDLQHG��

��� ���� ��� ²� ²� ²� ²� ²� ����

%HUPHMDO�
2SHQ�3LW�

NW��ZDVWH�� ²� ���� ������ ������� ������� ������� ������� ������� �������

NW� ²� ���� ������ ������ ������ ������ ������ ������ �������

J�W�$X� ²� ����� ����� ����� ����� ����� ����� ����� �����

NR]�$X�
�FRQWDLQHG��

²� �� ��� ��� ��� ���� ���� ���� ����

7RWDO�

NW��ZDVWH�� ������� ������� ������� ������� ������� ������� ������� ������� ��������

NW� ������ ������ ������ ������ ������ ������ ������ ������ �������

NR]�$X�
�FRQWDLQHG��

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

1RWH���6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ��

�

&XW�DQG�)LOO�PLQLQJ�PHWKRGV�DUH�XVHG�LQ�WKH�FXUUHQW�/RV�)LORV�8QGHUJURXQG�RSHUDWLRQV���7KH�SODQQHG�
/20�SURGXFWLRQ�VFKHGXOH�LV�SUHVHQWHG�LQ�7DEOH��������3URGXFWLRQ�IURP�/RV�)LORV�8QGHUJURXQG�LV�IRUHFDVW�
DW�D�QRPLQDO�UDWH�RI�����NW�D�WR��������7KLV�PLQH�SODQ�LV�EDVHG�RQ�WKH�\HDU�HQG����'HFHPEHU������
3URYHQ�DQG�3UREDEOH�0LQHUDO�5HVHUYHV��ZKLFK�GR�QRW�LQFOXGH�%HUPHMDO�8QGHUJURXQG�UHVRXUFHV��

7DEOH������� /RV�)LORV�8QGHUJURXQG�/LIH�RI�0LQH�3URGXFWLRQ�3ODQ�

$UHD� 8QLWV� ����� ����� ����� ����� ����� ����� ����� ����� 7RWDO�

/RV�)LORV�
8QGHUJURXQG�±�
1RUWH�

NW� ���� ���� ���� ���� ���� ��� ��� ²� ������

J�W�$X� ����� ����� ����� ����� ����� ����� ����� ²� �����

NR]�$X�
�FRQWDLQHG��

��� ��� ��� ��� ��� ��� �� ²� ����

/RV�)LORV�
8QGHUJURXQG�±�
6XU�

NW� ���� ���� ��� ���� ���� ���� ��� ²� ����

J�W�$X� ����� ����� ����� ����� ������ ����� ����� ²� �����

NR]�$X�
�FRQWDLQHG��

��� ��� ��� ��� ��� ��� ��� ²� ����

7RWDO�
NW� ���� ���� ���� ���� ���� ���� ��� ²� ������

NR]�$X�
�FRQWDLQHG��

��� ���� ��� ���� ��� ��� ��� ²� ����

1RWH���6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ��

�



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH���±��

7KH�HFRQRPLF�DQDO\VLV�LV�EDVHG�RQ�FXUUHQW�0LQHUDO�5HVHUYHV�LQ�WKH�/RV�)LORV�2SHQ�3LW�DQG�%HUPHMDO�
2SHQ�3LW�DV�ZHOO�DV�WKH�/RV�)LORV�8QGHUJURXQG�PLQH���7KH�DYHUDJH�UHFRYHULHV�IRU�520��&UXVK��DQG�WKH�
KHDS�/HDFK�3DG�5HVHUYH�DUH�FRPELQHG�LQ�WKH�VLWH�ZLGH�JROG�SURGXFWLRQ�SODQ�LQ�7DEOH�������

7DEOH������� /RV�)LORV�0LQH�7RWDO�*ROG�3URGXFWLRQ�3ODQ�

$UHD� 8QLWV� ����� ����� ����� ����� ����� ����� ����� ����� 7RWDO�

/RV�)LORV�2SHQ�3LW� NR]�$X� ��� ��� ��� ²� ²� ²� ²� ²� ����

%HUPHMDO�2SHQ�3LW� NR]�$X� ²� �� ��� ��� ��� ��� ��� ���� ����

/RV�)LORV�
8QGHUJURXQG�

NR]�$X� ��� ��� ��� ��� ��� ��� ��� ²� ����

,QYHQWRU\� NR]�$X� ���� ��� ��� ��� �� ²� ²� ²� ����

7RWDO� NR]�$X� ���� ���� ���� ���� ���� ���� ��� ���� ������
1RWH���6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ��

�

$SSO\LQJ�D�ORQJ�WHUP�JROG�SULFH�RI�86�������R]�RQ�D�IODW�OLQH�EDVLV��WKH�DIWHU�WD[�QHW�SUHVHQW�YDOXH��139��
DW����LV�86����0���7KH�/20�DYHUDJH�FDVK�FRVW�SHU�RXQFH�LV�86������DQG�ZLWK�WKH�DGGLWLRQ�RI�UR\DOWLHV�
DQG�VXVWDLQLQJ�FDSLWDO��WKH�VLWH¶V�/20�$,6&�R]�LV�86�������7KH�/20�SODQ�LQFOXGHV�����NR]�$X�RI�LQIHUUHG�
PDWHULDO�WKDW�LV�FXUUHQWO\�WUHDWHG�DV�ZDVWH��

7DEOH������RXWOLQHV�WKH�/20�SODQ�&DVK�)ORZ��

�



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH���±��

7DEOH������� /RV�)LORV�0LQH�&DVK�)ORZ�

,WHP� 8QLW�
/20�
7RWDO�

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

0LQLQJ�6FKHGXOH� � � � �

2SHQ�3LW�0LQLQJ� � � � �

7RWDO�0DWHULDO�0RYHG� 0W� ������ ����� ����� ����� ����� ����� ����� ����� ����� ���� ���� ���� ���� ���� ���� ����

7RWDO�:DVWH�0RYHG� 0W� ������ ����� ����� ����� ����� ����� ����� ����� ����� ���� ���� ���� ���� ���� ���� ����

7RWDO�2UH�0LQHG� 0W� ����� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

6WULSSLQJ�5DWLR� Z�R� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

$X�*UDGH�±�2UH�0LQHG� J�W� ����� ����� ����� ����� ����� ����� ����� ����� ����� ���� ���� ���� ���� ���� ���� ����

&RQWDLQHG�$X� R]� �������� ������� ������� ������� ������� ������� ������� �������� ������� ���� ���� ���� ���� ���� ���� ����

8QGHUJURXQG�0LQLQJ� � � � �

7RWDO�2UH�0LQHG� 0W� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

$X�*UDGH�±�2UH�0LQHG� J�W� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

&RQWDLQHG�$X� R]� �������� ������� ������� ������� ������� ������� ������� ������� �� �� �� �� �� �� �� ��

3URFHVVLQJ�6FKHGXOH� � � � �

7RWDO�2UH�3URFHVVHG� 0W� ����� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

$X�*UDGH�±�2UH�
3URFHVVHG�

J�W� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

&RQWDLQHG�$X� R]� ���������� ������� ������� ������� ������� ������� ������� �������� ������� �� �� �� �� �� �� ��

$X�5HFRYHU\� �� ������ ������ ������ ������ ������ ������ ������ ������ ������ ���� ���� ���� ���� ���� ���� ����

5HFRYHUHG�$X� R]� ���������� ������� ������� ������� ������� ������� ������� ������� ������� �� �� �� �� �� �� ��

,QYHQWRU\�2XQFHV� R]� �������� ������� ������� ������� ������� ������ �� �� �� �� �� �� �� �� �� ��

$X�6ROG� R]� ���������� ������� ������� ������� ������� ������� ������� ������� ������� �� �� �� �� �� �� ��

5HFRYHUHG�$J� R]� �������� ������� ������� ������� ������� ������� ������� ������� ������� �� �� �� �� �� �� ��

&DVK�)ORZ�6XPPDU\� � � � �

*URVV�5HYHQXH� �0� �������� ������ ������ ������ ������ ������ ������ ������ ������ ���� ���� ���� ���� ���� ���� ����

3OXV��6LOYHU�&UHGLWV� �0� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

/HVV��5R\DOWLHV� �0� ����� ����� ����� ����� ����� ����� ����� ����� ����� ���� ���� ���� ���� ���� ���� ����

1HW�5HYHQXH� �0� �������� ������ ������ ������ ������ ������ ������ ������ ������ ���� ���� ���� ���� ���� ���� ����



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH���±��

7DEOH������� /RV�)LORV�0LQH�&DVK�)ORZ�

,WHP� 8QLW�
/20�
7RWDO�

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

2SHUDWLQJ�&RVWV� � � � �

2SHQ�3LW�0LQLQJ� �0� ������� ������ ������ ������ ������ ������ ������ ������ ������ ���� ���� ���� ���� ���� ���� ����

8QGHUJURXQG�0LQLQJ� �0� ������� ������ ������ ������ ������ ������ ������ ����� ���� ���� ���� ���� ���� ���� ���� ����

3URFHVVLQJ� �0� ������� ������ ������ ������ ������ ������ ������ ������ ����� ���� ���� ���� ���� ���� ���� ����

,QYHQWRU\�'UDZGRZQ�&RVW� �0� ������� ������ ������ ������ ������ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����

6LWH�*	$� �0� ������� ������ ������ ������ ������ ������ ������ ������ ����� ���� ���� ���� ���� ���� ���� ����

7RWDO�2SHUDWLQJ�&RVWV� �0� ������� ������� ������� ������� ������� ������� ������� ������ ������ ���� ���� ���� ���� ���� ���� ����

2SHUDWLQJ�0DUJLQ��PLQH�
(%,7'$��

�0� ������ ������ ������ ����� ����� ����� ����� ����� ����� ���� ���� ���� ���� ���� ���� ����

6XVWDLQLQJ�&DSLWDO� �0� ������ ������ ������ ������ ����� ����� ����� ����� ���� ���� ���� ���� ���� ���� ���� ����

5HFODPDWLRQ� �0� ������ ����� ����� ����� ����� ���� ���� ����� ����� ����� ����� ����� ����� ����� ����� �����

:RUNLQJ�&DSLWDO� �0� ����� ����� ����� ���� ����� ����� ����� ����� ����� ���� ���� ���� ���� ���� ���� ����

6SHFLDO�0LQLQJ�'XW\� �0� ������ ����� ����� ����� ����� ����� ����� ����� ����� ���� ���� ���� ���� ���� ���� ����

,QFRPH�7D[HV� �0� ������ ���� ������ ������ ������ ����� ���� ���� ������ ���� ���� ���� ���� ���� ���� ����

1HW�$IWHU�7D[�&DVK�)ORZ� �0� ������ ����� ����� ����� ����� ����� ����� ����� ������ ����� ����� ����� ����� ����� ����� �����

&XPXODWLYH�$IWHU�7D[�
&DVK�)ORZ�

�0� ²� ����� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

&DVK�&RVW�SHU�2XQFH��QHW�
$J�FUHGLWV��

��R]� ���� ���� ���� ���� ���� ���� ���� ���� ���� �� �� �� �� �� �� ��

$,6&�SHU�2XQFH� ��R]� ���� ���� ���� ���� ���� ���� ���� ���� ���� �� �� �� �� �� �� ��

1RWH���6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ��



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH���±��

)LJXUH������RXWOLQHV�WKH�139�UHODWHG�WR�JROG�SULFH�DQG�FDSLWDO�DQG�RSHUDWLQJ�FRVWV���7DEOH������RXWOLQHV�
WKH�139�VHQVLWLYLWLHV�UHODWHG�WR�FDSLWDO�DQG�RSHUDWLQJ�FRVWV���7DEOH������RXWOLQHV�WKH�139�VHQVLWLYLWLHV�
UHODWHG�WR�WKH�JROG�SULFH�DQG�GLVFRXQW�UDWH��

)LJXUH������� /RV�)LORV�0LQHUDO�5HVHUYH�6HQVLWLYLW\�&KDUW��5HVHUYHV�2QO\��

�
�

7DEOH������� /RV�)LORV�0LQH�1HW�3UHVHQW�9DOXH�6HQVLWLYLW\�7DEOH�DW����'LVFRXQW�5DWH�IRU�
&DSLWDO�([SHQGLWXUH�DQG�2SHUDWLRQDO�([SHQGLWXUH�

&$3(;�DQG�23(;�6HQVLWLYLW\�DW�
86�������R]�$X�

&$3(;��86�0�� �� 23(;��86�0��

���� ����� ����

���� ���� ����

���� ��� ����

���� ��� ����

���� ���� ����

�

7DEOH������� /RV�)LORV�0LQH�*ROG�3ULFH�DQG�'LVFRXQW�5DWH�6HQVLWLYLW\�7DEOH��ILJXUHV�LQ�
86��PLOOLRQ��

*ROG�3ULFH�
'LVFRXQW�5DWH�

��� ��� ����

86�������R]� ���� ���� ����

86��������R]� ���� ���� ����

86��������R]� ���� ���� ����

86��������R]� ���� ���� ����

86��������R]� ���� ���� ����

�

$V�SDUW�RI�RQJRLQJ�HIIRUWV�WR�LQFUHDVH�HIILFLHQFLHV�DQG�DGMXVW�WR�FKDQJLQJ�PHWDOV�SULFHV��LW�LV�H[SHFWHG�WKDW�
WKH�/20�SODQ�PD\�EH�DOWHUHG�RQ�D�\HDU�WR�\HDU�EDVLV��



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH���±��

����� $'-$&(17�3523(57,(6�

7KH�/RV�)LORV�0LQH�SURSHUW\�LV�ORFDWHG�LQ�WKH�*XHUUHUR�*ROG�%HOW��QHDU�RWKHU�PLQHV��DGYDQFHG�SURMHFWV��
DQG�SURSHUWLHV�EHORQJLQJ�WR�7RUH[�*ROG��(O�/LPRQ�±�/RV�*XDMHV�PLQH���7LPPLQV�*ROG��$QD�3DXOD�3URMHFW���
1\UVWDU��&DPSR�0RUDGR�0LQH���$JQLFR�(DJOH��/RV�&DOOHV�SURSHUW\���2VLVNR�0LQLQJ��DQG�*XHUUHUR�
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PLQLQJ��VHH�)LJXUH������DQG�)LJXUH���������7KH�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�HDFK�ZHUH�UHYLHZHG��

� 2SWLRQ���±�$FFHVV�E\�*XDGDOXSH�PLQH��
� 2SWLRQ���±�$FFHVV�E\�WKH�6RXWK�=RQH��
� 2SWLRQ��D�±�$FFHVV�E\�WKH�/RV�'LHJRV�PLQH��
� 2SWLRQ���±�$FFHVV�E\�D�VKDIW�RU�UDLVHERUH�ZLWK�D�VHUYLFH�UDPS�DW�WKH�ZDVWH�GXPS��
� 2SWLRQ���±�$FFHVV�IURP�WKH�FXUUHQW�ERWWRP�HOHYDWLRQ�RI�%HUPHMDO�2SHQ�3LW��
�

)LJXUH������� 0LQH�$FFHVV�2SWLRQV�±�3ODQ�9LHZ�

�
�
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�
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)LJXUH������� 0DS�RI�$FFHVV�$OWHUQDWLYHV��6HFWLRQ�9LHZ�

�
�

������� 0LQH�$FFHVV�'HVLJQ�&ULWHULD�

7KH�IROORZLQJ�LV�D�OLVW�RI�FULWHULD�IRU�WKH�%HUPHMDO�8QGHUJURXQG�DFFHVV�GHVLJQ��

� 7KH�GHVLJQ�RI�PDLQ�DFFHVVHV�ZLOO�EH�LQ�OLPHVWRQH��DV�LW�LV�EHWWHU�TXDOLW\�URFN��
� 7KH�DYHUDJH�DGYDQFH�UDWH�IRU�PDLQ�UDPS�LV�����P�G��
� 7KH�DGYDQFH�UDWHV�IRU�ODWHUDO�GHYHORSPHQW�IRU�6XEOHYHO�&DYLQJ�DUH�����P�G��
� 7KH�DGYDQFH�UDWHV�IRU�ODWHUDO�GHYHORSPHQW�IRU�&XW�DQG�)LOO�DUH�����P�G��
� 7KH�PD[LPXP�JUDGLHQW�RI�WKH�PDLQ�UDPS�LV������
� 7KH�DFFHVV�UDPSV�ZLOO�KDYH�DQ�H[FDYDWLRQ�SURILOH�RI�����P�î�����P��
� 7KH�KDXODJH�GULIW�ZLOO�KDYH�DQ�H[FDYDWLRQ�SURILOH�RI�����P�î�����P��
� 7KH�RUH�SDVVHV�DQG�YHQWLODWLRQ�UDLVH�DFFHVVHV�IRU�6XEOHYHO�&DYLQJ�ZLOO�KDYH�DQ�H[FDYDWLRQ�SURILOH�RI�

����P�î�����P��
� 7KH�RUH�SDVVHV�DQG�YHQWLODWLRQ�UDLVHV�IRU�&XW�DQG�)LOO�ZLOO�KDYH�DQ�H[FDYDWLRQ�SURILOH�RI�����P�LQ�

GLDPHWHU��
�
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�
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)LJXUH������LOOXVWUDWHV�WKH�LQLWLDO�XQGHUJURXQG�PLQH�DFFHVV�GHYHORSPHQW�DQG�WKH�XQGHUJURXQG�EORFN�
PRGHO�IRU�WKH�FRQFHSW�VWXG\��

)LJXUH������� 8QGHUJURXQG�0LQH�'HYHORSPHQW�

�
�

������� 0LQLQJ�0HWKRG�6HOHFWLRQ�

6HYHUDO�PLQLQJ�PHWKRGV�ZHUH�LQYHVWLJDWHG��DQG�WZR�PHWKRGV�ZHUH�FKRVHQ��

� &XW�DQG�)LOO��DFFRXQWV�IRU�����RI�SURGXFWLRQ����7KLV�LV�WKH�FXUUHQW�PLQLQJ�PHWKRG�LQ�WKH�/RV�)LORV�
8QGHUJURXQG�PLQHV���6HH�)LJXUH�������

� 6XEOHYHO�&DYLQJ��DFFRXQWV�IRU�����RI�SURGXFWLRQ����6HH�)LJXUH�������
�
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�
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)LJXUH������� &XW�DQG�)LOO�0LQLQJ�0HWKRG�

�
�

)LJXUH������� 6XEOHYHO�&DYLQJ�0LQLQJ�0HWKRG�

�
�



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
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6WDQWHF�UHFRPPHQGHG�WKDW��GXULQJ�WKH�IRUWKFRPLQJ�SUHIHDVLELOLW\�VWXG\��EXON�XQGHUJURXQG�PLQLQJ�PHWKRGV�
EH�UHYLHZHG�LQ�PRUH�GHWDLO���7KH�JHRWHFKQLFDO�GDWD�IRU�WKH�%HUPHMDO�8QGHUJURXQG�GHSRVLW�ZLOO�DVVLVW�LQ�
GHWHUPLQLQJ�LI�PHWKRGV�VXFK�DV�6XEOHYHO�&DYLQJ�DUH�DSSURSULDWH�IRU�WKH�GHSRVLW���$�EXON�PLQLQJ�PHWKRG�
ZRXOG�DOORZ�IRU�PLQLQJ�ODUJHU�YROXPHV�DW�ORZHU�FXWRII�JUDGHV��

/RV�)LORV�PDQDJHPHQW�KDV�SURSRVHG�WR�GHYHORS�D�EXON�VDPSOH�UDPS�WR�DFFHVV�WKH�PLQHUDOL]HG�ERG\���
7KLV�UDPS�ZRXOG�DOVR�VHUYH�DV�D�SURGXFWLRQ�RU�VHUYLFH�UDPS�RQFH�SURGXFWLRQ�LV�LQLWLDWHG���7KHUH�LV�D�SODQ�
WR�DQDO\]H�GLIIHUHQW�DFFHVV�RSWLRQV�WR�WKH�RUH�ERG\�YLD�WUDGH�RII�GXULQJ�WKH�SUHIHDVLELOLW\�VWXG\��

$Q�H[WHUQDO�PLQLQJ�GLOXWLRQ�UDWH�ZDV�LQFRUSRUDWHG�LQWR�WKH�&XW�DQG�)LOO�PLQLQJ�DW�����DQG�WKH�6XEOHYHO�
&DYLQJ�DW�������7KH�DYHUDJH�JUDGH�RI�ZDOO�URFN�PDWHULDO�ERXQGLQJ�WKH�PLQHUDOL]HG�]RQHV�LV�W\SLFDOO\�RYHU�
��J�W��WKHUHIRUH��WKH�GLOXWLQJ�PDWHULDO�LV�DVVXPHG�WR�EH���J�W��

*HRWHFKQLFDO�

$�FRQFHSW�OHYHO�VWXG\�ZDV�FRPSOHWHG�E\�*ROGFRUS��������WKDW�SUHVHQWHG�EXON�PLQLQJ�PHWKRGV�DQG�PLQH�
DFFHVV�DOWHUQDWLYHV���&1,��������SUHSDUHG�D�KLJK�OHYHO�JHRWHFKQLFDO�FKDUDFWHUL]DWLRQ�IRU�WKH�%HUPHMDO�
2SHQ�3LW�DQG�WKH�JHRWHFKQLFDO�EORFN�PRGHO���7KH�DUHD�RI�WKH�%HUPHMDO�8QGHUJURXQG�DSSHDUV�WR�EH�
GRPLQDWHG�E\�ORZ�54'�DQG�ORZ�URFN�VWUHQJWK���3UHIHDVLELOLW\�OHYHO�JHRWHFKQLFDO�DVVHVVPHQWV�ZLOO�EH�
XQGHUWDNHQ�WR�LQFOXGH�GULOOLQJ�RI����RU�PRUH�RULHQWHG�FRUH�KROHV����JHRWHFKQLFDO�ORJJLQJ�FRUH�KROHV��DQG�
VDPSOLQJ�DQG�ODERUDWRU\�WHVWLQJ�IRU�LQWDFW�URFN�FKDUDFWHUL]DWLRQ��

7KH�FHQWUDO�%HUPHMDO�8QGHUJURXQG�UHVRXUFH�SUHVHQWV�D�IRRWSULQW�RI�����P�î�����P�WKDW�PD\�EH�DPHQDEOH�
WR�EXON�PLQLQJ�PHWKRGV���7KH�PLQLQJ�PRGHO�FRQWDLQV�D�FRPELQDWLRQ�RI�&XW�DQG�)LOO�DQG�6XEOHYHO�&DYLQJ�
PLQLQJ�PHWKRGV���)RU�SURGXFWLRQ�DVVXPSWLRQV��DQ�HVWLPDWHG�EUHDNGRZQ�RI�����RI�WKH�WRQQHV�PLQHG�
WKURXJK�&XW�DQG�)LOO�DQG�����WKURXJK�6XEOHYHO�&DYLQJ�ZDV�DGRSWHG��

*HRORJLFDO�FRQGLWLRQV�RQ�%HUPHMDO�8QGHUJURXQG�UHTXLUH�D�IXOO�JHRWHFKQLFDO�DVVHVVPHQW�DQG�D�URFN�PDVV�
FKDUDFWHUL]DWLRQ�WR�VXSSRUW�WKH�XVH�RI�D�EXON�PLQLQJ�PHWKRG���)XUWKHU�VWXG\�LV�UHTXLUHG�IRU�WKH�YHQWLODWLRQ�
UDLVHV�UHODWLYH�WR�WKH�ORFDWLRQ�RI�VLOOV�ZLWK�SRRU�URFN�TXDOLW\���7KHUH�LV�D�QHHG�WR�LQYHVWLJDWH�WKH�
PLQLQJ�LQGXFHG�VWUHVVHV�FDXVHG�E\�EXON�PLQLQJ�PHWKRGV�LQ�WKH�ORZHU�OHYHOV�RI�WKH�VHTXHQFH���%XON�PLQLQJ�
PHWKRGV��VXFK�DV�6XEOHYHO�&DYLQJ��LQWURGXFH�JURXQG�FRQWURO�ULVNV��VR�WKH�DGRSWLRQ�RI�8QGHUKDQG�
&XW�DQG�)LOO�RU�RWKHU�/RQJKROH�6WRSLQJ�PHWKRGV�FRXOG�EH�FRQVLGHUHG��

$�FRQFHSW�OHYHO�VWXG\�ZDV�FRPSOHWHG�E\�*ROGFRUS�6WDQWHF��������WKDW�GLVFXVVHV�PLQLQJ�PHWKRGV�DQG�
PLQH�DFFHVV�DOWHUQDWLYHV���1R�%HUPHMDO�8QGHUJURXQG�VSHFLILF�JHRWHFKQLFDO�GULOOLQJ�RU�FKDUDFWHUL]DWLRQ�KDV�
EHHQ�GHYHORSHG��ZKLFK�LV�SURSRVHG�IRU�WKH�SUHIHDVLELOLW\�VWXG\��

*HRORJ\�DSSHDUV�ZHOO�XQGHUVWRRG��KRZHYHU��D�IRUPDO�JHRWHFKQLFDO�DVVHVVPHQW�WKDW�SURYLGHV�D�VWUXFWXUDO�
IUDPHZRUN�RU�D�URFN�PDVV�FKDUDFWHUL]DWLRQ�KDV�QRW�EHHQ�FRPSOHWHG�WR�VXSSRUW�6XEOHYHO�&DYLQJ�RU�YHQW�
UDLVHV���7KH�PDLQ�FRQWURO�WR�LPSOHPHQWLQJ�6XEOHYHO�&DYLQJ�LV�WKH�PLQLQJ�LQGXFHG�VWUHVVHV�LQ�WKH�
ORZHU���GUDZLQJ�OHYHOV�LQ�WKH�VHTXHQFH�DQG�LQ�QHDUE\�LQIUDVWUXFWXUH��VXFK�DV�YHQW�UDLVHV��

7KLV�UHPDLQV�DQ�HFRQRPLFDOO\�DWWUDFWLYH�DOWHUQDWLYH��EXW�SRVHG�ZLWK�VLJQLILFDQW�JURXQG�FRQWURO�ULVNV��
DGRSWLRQ�RI�8QGHUKDQG�&XW�DQG�)LOO�RU�/RQJKROH�6WRSHV�FRXOG�EH�FRQVLGHUHG���,VVXHV�LQ�WKH�
JHRPHFKDQLFDO�GDWDEDVH�DV�LQGLFDWHG�LQ�6HFWLRQ��������FRXOG�UHVXOW�LQ�FRQVHUYDWLYH�HVWLPDWHV�RI�WKH�URFN�
PDVV�DQG�K\GUDXOLF�UDGLL��

������� 3URGXFWLRQ�DQG�6FKHGXOH�

7DEOH������SUHVHQWV�WKH�VFKHGXOH�IRU�6XEOHYHO�&DYLQJ�DQG�&XW�DQG�)LOO�RSHUDWLRQV�DQG�7DEOH������VKRZV�
WKH�XQGHUJURXQG�SURGXFWLRQ�SODQ��
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7DEOH������� %HUPHMDO�8QGHUJURXQG�'HYHORSPHQW�DQG�3URGXFWLRQ�6FKHGXOH�

'HVFULSWLRQ� 8QLWV� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

9HUWLFDO�'HYHORSPHQW� � � � � � � � � � � � � � �

2UH�3DVV� P� �� �� �� �� �� ���� �� �� �� �� �� �� ����

9HQWLODWLRQ�5DLVH�±�&XW�DQG�)LOO� P� �� �� ���� ���� ���� ���� �� �� �� �� �� �� ������

9HQWLODWLRQ�5DLVH�±�6XEOHYHO�&DYLQJ� P� �� ���� �� ���� �� �� �� �� �� �� �� �� ����

5DPS� P� ������ ������ ������ ������ ������ ���� �� �� �� �� �� �� ������

)RRWZDOO�DQG�+DXODJH� P� �� ��� ���� ���� ���� ���� ���� ���� ���� �� �� �� ������

$FFHVVHV� P� �� ���� ��� ���� ���� ���� ���� ���� ���� �� �� �� ������

&$3(;�/DWHUDO�7RWDO� P� ������ ������ ������ ������ ������ ������ ������ ������ ������ �� �� �� �������

6WRSH�$FFHVV� P� �� ���� ���� ������ ������ ������ ���� ���� �� �� �� �� ������

23(;�/DWHUDO�7RWDO� P� �� ���� ���� ������ ������ ������ ���� ���� �� �� �� �� ������

5REELQV� P� �� ���� ���� ���� ���� ���� �� �� �� �� �� �� ������

9HUWLFDO�7RWDO� P� �� ���� ���� ���� ���� ���� �� �� �� �� �� �� ������

7RWDO� P� ������ ������ ������ ������ ������ ������ ������ ������ ������ �� �� �� �������

�
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7DEOH������� %HUPHMDO�8QGHUJURXQG�3URGXFWLRQ�3ODQ�

'HVFULSWLRQ� 7RWDO� <HDU��� <HDU��� <HDU��� <HDU��� <HDU��� <HDU��� <HDU��� <HDU��� <HDU��� <HDU��� <HDU��� <HDU���

&XW�DQG�)LOO� � � � � � � � � � � � � �

5DWH� ²� 1RQH� 1RQH� ,QLWLDO� ,QLWLDO� ,QLWLDO� ,QLWLDO� ,QLWLDO� ,QLWLDO� ,QLWLDO� ,QLWLDO� ,QLWLDO� ,QLWLDO�

7RQQHV��NW�� ������ ²� ²� ���� ���� ���� ²� ²� ²� ²� ²� ²� ²�

$X�J�W� ²� ²� ²� ����� ����� ����� ²� ²� ²� ²� ²� ²� ²�

$J�J�W� ²� ²� ²� ������ ������ ������ ²� ²� ²� ²� ²� ²� ²�

NR]�$X��FRQWDLQHG�� ���� ²� ²� ���� ���� ��� ²� ²� ²� ²� ²� ²� ²�

NR]�$J��FRQWDLQHG�� ������ ²� ²� ���� ���� ���� ²� ²� ²� ²� ²� ²� ²�

6XEOHYHO� � � � � � � � � � � � � �

5DWH� ²� 1RQH� 1RQH� 1RQH� 1RQH� ,QLWLDO� )XOO� )XOO� )XOO� )XOO� )XOO� )XOO� )XOO�

7RQQHV��NW�� ������ � ²� ²� ²� ���� ������ ������ ������ ������ ���� ²� ²�

$X�J�W� ²� ²� ²� ²� ²� ����� ����� ����� ����� ����� ����� ²� ²�

$J�J�W� ²� ²� ²� ²� ²� ������ ������ ������ ������ ������ ������ ²� ²�

NR]�$X��FRQWDLQHG�� ������ ²� ²� ²� ²� ���� ���� ���� ���� ���� ��� ²� ²�

NR]�$J��FRQWDLQHG�� ������ ²� ²� ²� ²� ���� ������ ������ ������ ������ ���� ²� ²�

7RWDO� � � � � � � � � � � � � �

7RQQHV��NW�� ������� ²� ²� ���� ���� ����� ������ ������ ������ ������ ���� ²� ²�

$X�J�W� ²� ²� ²� ����� ����� ����� ����� ����� ����� ����� ����� ²� ²�

$J�J�W� ²� ²� ²� ������ ������ ������ ������ ������ ������ ������ ������ ²� ²�

NR]�$X��FRQWDLQHG�� ������ ²� ²� ���� ���� ���� ���� ���� ���� ���� ��� ²� ²�

NR]�$J��FRQWDLQHG�� ������ ²� ²� ���� ���� ���� ������ ������ ������ ������� ���� ²� ²�

1RWH���6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ��

�

�
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,QLWLDO�SURGXFWLRQ�RI�����NW�G�LV�H[SHFWHG�WR�EHJLQ����PRQWKV�DIWHU�WKH�VWDUW�RI�SUHSDUDWRU\�ZRUN���7RZDUG�
WKH�HQG�RI�<HDU���RI�SURGXFWLRQ��IXOO�SURGXFWLRQ�FDQ�EHJLQ�DW���NW�G��

������� (PSOR\HHV�

7KH�HVWLPDWHG�VWDII�WRWDOV��RUJDQL]HG�E\�W\SH��DUH�SURYLGHG�LQ�)LJXUH�������

)LJXUH������� 7RWDO�6WDII�

C �

�

������� 3URFHVVLQJ�DQG�5HFRYHULHV�

7KH�VLWH�UHFRYHU\�PRGHO�ZDV�XSGDWHG�LQ��������7KH�%HUPHMDO�8QGHUJURXQG�JROG�UHFRYHU\�LV�HVWLPDWHG�WR�
EH������ZKLFK�LV�WKH�VDPH�DV�WKH�/RV�)LORV�8QGHUJURXQG��

�������� 3URGXFWLRQ�6FKHGXOH�

7KH�XQGHUJURXQG�PLQH�SODQ�LQFOXGHV�DOO�H[LVWLQJ�0LQHUDO�5HVRXUFHV�RI�WKH�%HUPHMDO�8QGHUJURXQG�GHSRVLW�
�7DEOH��������

7DEOH������� %HUPHMDO�8QGHUJURXQG�&RQFHSW�6WXG\�0LQH�3ODQ�

'HVFULSWLRQ� 8QLWV� ����� ����� ����� ����� ����� ����� ����� ����� 7RWDO�

%HUPHMDO�
8QGHUJURXQG�

NW� ���� ���� ������ ������ ������ ������ ������ ���� �������

J�W�$X� ����� ����� ����� ����� ����� ����� ����� ����� �����

NR]�$X�
�FRQWDLQHG��

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

1RWH���6XPPDWLRQ�HUURUV�PD\�EH�SUHVHQW�GXH�WR�URXQGLQJ��

�

7KH�FRQFHSW�VWXG\�ZDV�WKHQ�XVHG�DV�WKH�EDVLV�IRU�WKH�3($��
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����� (FRQRPLF�6XPPDU\�

������� 3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�±�%HUPHMDO�8QGHUJURXQG�

$V�SDUW�RI�WKH�WHFKQLFDO�UHSRUW��D�3($�ZDV�SUHSDUHG�DQG�LV�SUHVHQWHG�IRU�WKH�%HUPHMDO�8QGHUJURXQG�
GHSRVLW���7KH�GHSRVLW�ZRXOG�EH�GHYHORSHG�DQG�PLQHG�FRQFXUUHQWO\�ZLWK�WKH�/RV�)LORV�0LQH�DQG��WKHUHIRUH��
WKH�SURMHFW�HFRQRPLF�DQDO\VLV�XVHV�WKH�DGGLWLRQDO�FDSLWDO�FRVWV�DQG�RSHUDWLQJ�FRVWV�UHTXLUHG�WR�GHYHORS�
DQG�RSHUDWH�WKLV�SURMHFW�LQ�FRQMXQFWLRQ�ZLWK�WKH�FXUUHQW�0LQH���7KH�3($�LV�SUHOLPLQDU\�LQ�QDWXUH��LW�LQFOXGHV�
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5HFODPDWLRQ� 86�0� ����� ���� ���� ����� ����� ����� ����� ����� ����� ����� �����

6SHFLDO�PLQLQJ�GXW\� 86�0� ������ ���� ���� ������ ������ ������ ������ ������ ������ ������ �����

,QFRPH�WD[HV� 86�0� ������� ���� ���� ������ ������ ������ ������ ������ ������ ������ ������

1HW�DIWHU�WD[�FDVK�IORZ� 86�0� ������ ������ ������ ����� ����� ����� ������ ������ ������ ������ �����
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7DEOH�������� %HUPHMDO�8QGHUJURXQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�&DVK�)ORZ�

'HVFULSWLRQ� 8QLW�
/20�
7RWDO�

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

&XPXODWLYH�DIWHU�WD[�FDVK�
IORZ�

86�0� � ������ ������ ���� ����� ������ ������ ������ ������ ������ ������

&DVK�FRVW�SHU�RXQFH��QHW�$J�
FUHGLWV��

86��R]� ���� �� �� ���� ���� ���� ���� ���� ���� ���� ����

$,6&�SHU�RXQFH� 86��R]� ���� �� �� ���� ���� ���� ���� ���� ���� ���� ����
�6LOYHU�LV�VROG�WR�6LOYHU�:KHDWRQ�DW�86������R]��VXEMHFW�WR�D����DQQXDO�LQIODWLRQ�DGMXVWPHQW�

�

�
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�
���0DUFK������ 3DJH���±���

������� 6XPPDU\�

7DEOH�������SUHVHQWV�D�VXPPDU\�RI�WKH�SURGXFWLRQ�LQIRUPDWLRQ�RQ�ZKLFK�WKH�FDVK�IORZ�PRGHO�LV�EDVHG�
DQG�WKH�NH\�SURMHFW�HFRQRPLF�PHDVXUHV���7KH�H[SDQVLRQ�FDSLWDO�FRVW�LQ�WKH�3($�&DVH�DVVXPHV�WKH�
H[HFXWLRQ�RI�WKH�%HUPHMDO�8QGHUJURXQG�DV�DQ�H[SDQVLRQ�SURMHFW��

7KH�FRQFHSW�VWXG\�LV�FRQFXUUHQW�ZLWK�WKH�H[LVWLQJ�/RV�)LORV�PLQH�DQG�GRHV�QRW�LQFOXGH�SURGXFWLRQ�RU�
HFRQRPLF�LQIRUPDWLRQ�IURP�/RV�)LORV��

7DEOH�������� )LQDQFLDO�6XPPDU\�

(FRQRPLF�6XPPDU\� 8QLWV�
/RV�)LORV�0LQH�
5HVHUYHV�2QO\�

%HUPHMDO�8QGHUJURXQG�
3($�&DVH�

/20�7RQQDJH�2UH�3URFHVVHG� NW� ������� �������

/20�6WULS�5DWLR� Z�R� ���� 1�$�

/20�)HHG�*UDGH�3URFHVVHG� J�W�$X� ����� �����

/20�$X�5HFRYHU\�±�2YHUDOO� �� ��� ���

/20�$X�3URGXFWLRQ� NR]� ������ ������

3URGXFWLRQ�3HULRG� \U� �� ��

8SIURQW�([SDQVLRQ�&DSLWDO�� 86�0� 1�$� ���

$X�$YHUDJH�$QQXDO�3URGXFWLRQ� NR]� ���� ����

$,6&�SHU�R]� 86��R]� ���� ����

$X�SULFH� 86��R]� ������ ������ ������

139�±����'LVFRXQW�5DWH��SRVW�WD[�� 86�0� ���� ���� ����

139�±����'LVFRXQW�5DWH��SRVW�WD[�� 86�0� ���� ���� ����

139�±�����'LVFRXQW�5DWH��SRVW�WD[�� 86�0� ���� ���� ����

,55��SRVW�WD[�� �� 1�$� ��� ����

�

������� 5HFRPPHQGDWLRQV�

� 7KH�%HUPHMDO�8QGHUJURXQG�PLQHUDO�UHVRXUFH�LV�D�SURMHFW�WKDW�ZDUUDQWV�DGGLWLRQDO�LQYHVWLJDWLRQ���7KH�
3($�UHVXOWV�VKRZ�RSSRUWXQLW\�WR�DGG�SURGXFWLRQ�DQG�H[WHQG�WKH�/RV�)LORV�0LQH�OLIH��ZLWK�SRWHQWLDO�IRU�D�
ORQJ�WHUP�VRXUFH�RI�IHHG�IRU�SURFHVVLQJ�DQG�UHSODFLQJ�GHFOLQLQJ�SURGXFWLRQ�ZKLOH�ORZHULQJ�$,6&���7KH�
3($�VKRZV�D�SURMHFW�ZLWK�����NR]�\U�$X�DYHUDJH�DQQXDO�RXWSXW�DQG�DQ�/20�RI���\HDUV���7KLV�GHSRVLW�
FRXOG�SURYLGH�D�VWHDG\�VRXUFH�RI�TXDOLW\�IHHG�ZKLOH�XVLQJ�WKH�H[LVWLQJ�0LQH�LQIUDVWUXFWXUH���7KH�
%HUPHMDO�8QGHUJURXQG�GHYHORSPHQW�FRXOG�DOVR�SURYLGH�H[SORUDWLRQ�RSSRUWXQLWLHV�LQ�DGMDFHQW�DUHDV�
DQG�PDLQWDLQ�ZRUN�IRUFH�FRQWLQXLW\��

� %DVHG�RQ�WKH�3($�UHVXOWV��LW�LV�UHFRPPHQGHG�WR�FRPSOHWH�D�3UHIHDVLELOLW\�6WXG\�IRU�%HUPHMDO�
8QGHUJURXQG��

�

�
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����� ,17(535(7$7,21�$1'�&21&/86,216�

7KH�/RV�)LORV�PLQH�LV�D�ODUJH�RSHQ�SLW�DQG�XQGHUJURXQG�PLQLQJ�RSHUDWLRQ�ZLWK�DQ�/20�SODQ�SURGXFLQJ�
RYHU�����NR]�\U�$X�RQ�DYHUDJH�DQ�$,6&�RI�86�����R]���7KH�/20�EDVHG�RQ�FXUUHQW�0LQHUDO�5HVHUYHV�DQG�
D�WRWDO�PLQLQJ�UDWH�RI����0W�D�LV���\HDUV���$GGLWLRQDO�H[SORUDWLRQ�LQ�WKH�LPPHGLDWH�0LQH�DUHD�DQG�RQ�WKH�
0LQH�SURSHUW\�SURYLGHV�RSSRUWXQLWLHV�IRU�H[WHQGLQJ�WKH�0LQH�OLIH��

7KH�4XDOLILHG�3HUVRQV�KDYH�UHYLHZHG�WKH�GDWD�IRU�WKLV�5HSRUW�DQG�SURYLGH�WKH�IROORZLQJ�RSLQLRQV��

� 7KH�/20�SODQ�EDVHG�RQ�3URYHQ�DQG�3UREDEOH�0LQHUDO�5HVHUYHV�IURP�WKH�RSHQ�SLW�DQG�XQGHUJURXQG�
VRXUFHV�LV�UHDVRQDEOH��

� 7KH�3($�RQ�WKH�%HUPHMDO�8QGHUJURXQG�LV�D�VHSDUDWH�FDVH�EDVHG�RQ�ORZHU�FRQILGHQFH�0LQHUDO�
5HVRXUFHV�DQG�SRWHQWLDOO\�FRXOG�EH�PLQHG�FRQFXUUHQWO\�ZLWK�H[LVWLQJ�RSHUDWLRQV��

�

&ODLPV�DQG�2ZQHUVKLS�

� *ROGFRUS�KROGV������RI�RZQHUVKLS�LQ�WKH�/RV�)LORV�0LQH�SURSHUW\�DV�RI����'HFHPEHU������WKURXJK�
LWV�ZKROO\�RZQHG�0H[LFDQ�VXEVLGLDU\�'06/��

� '06/�FRQWUROV�D�WRWDO�RI����FRQFHVVLRQV�LVVXHG�E\�0H[LFDQ�DXWKRULWLHV�IRU�H[SORUDWLRQ�DQG�
H[SORLWDWLRQ�����RI�ZKLFK�FRYHU�DOO�PLQHUDOL]HG�]RQHV�DQG�PLQH�LQIUDVWUXFWXUH�WKDW�DUH�ZLWKLQ�WKH�/20�
SODQ���7KH�FRQFHVVLRQV�DUH�YDOLG�IRU����\HDUV�IURP�JUDQWLQJ�DQG�DOO�DUH�LQ�JRRG�VWDQGLQJ��ZLWK�
H[SLUDWLRQ�GDWHV�UDQJLQJ�IURP������WR�������

� 5HQHZDEOH�6XUIDFH�/DQG�DJUHHPHQWV�DUH�LQ�SODFH�IRU�DOO�DFFHVV��LQIUDVWUXFWXUH��RSHQ�SLW�PLQLQJ��DQG�
XQGHUJURXQG�SRUWDOV�QHFHVVDU\�IRU�WKH�/20�SODQ���7KHUH�LV�VRPH�ULVN�GXH�WR�SRWHQWLDO�GHOD\V�ZKHQ�
QHJRWLDWLQJ�UHQHZDOV��EXW�WKLV�LV�FRQVLGHUHG�ORZ�ULVN�GXH�WR�ORQJ�WHUP�VXUIDFH�DFFHVV�DJUHHPHQWV�DQG�
SURDFWLYH�FRPPXQLFDWLRQV�ZLWK�WKH�ORFDO�ODQG�RZQHUV��

� 7KHUH�LV�D�ULVN�DVVRFLDWHG�ZLWK�ODQG�DJUHHPHQWV�DQG�DUFKHRORJLFDO�SHUPLWV�IRU�D�PLQLQJ�SKDVH�RI�WKH�
%HUPHMDO�2SHQ�3LW��ZKLFK�PD\�GHOD\�DFFHVV�WR�WKDW�SKDVH�LQ��������7KLV�ULVN�FDQ�SRWHQWLDOO\�EH�
PLWLJDWHG�E\�UHVFKHGXOLQJ�WKH�PLQH�SODQ��

�

2SHQ�3LW�0LQLQJ�2SHUDWLRQV�

� 2UH�SURGXFWLRQ�IRU�WKH�/20�SODQ�LV�VFKHGXOHG�DW�DSSUR[LPDWHO\���0W�D�FDQ�EH�DWWDLQHG���7KH�/RV�)LORV�
2SHQ�3LW�KDV�D���\HDU�OLIH�DQG�ZLOO�RSHUDWH�IURP������WR��������7KH�%HUPHMDO�2SHQ�3LW�ZLOO�EH�RQ�
VWDQGE\�XQWLO������DQG�ZLOO�WKHQ�RSHUDWH�IURP������WR������ZKHQ�NQRZQ�RSHQ�SLW�PLQHUDO�UHVHUYHV�
ZLOO�EH�GHSOHWHG��

� 7KH�/20�SODQ�LQFOXGHV�����NR]�$X�LQ�LQIHUUHG�PDWHULDO�WUHDWHG�DV�ZDVWH��
�

8QGHUJURXQG�0LQLQJ�2SHUDWLRQV�

� 7KH�FXUUHQW�XQGHUJURXQG�RSHUDWLQJ�PLQHV��WKH�1RUWH�DQG�6XU��DUH�VFKHGXOHG�WR�SURGXFH�
DSSUR[LPDWHO\�����RI�WKH�WRWDO�RUH�SURGXFHG�DW�WKH�0LQH�RQ�DQ�DQQXDO�EDVLV��

� 7KH�H[LVWLQJ�XQGHUJURXQG�PLQHV�ZLOO�RSHUDWH�IURP������WR�������DW�ZKLFK�WLPH�NQRZQ�PLQHUDO�
UHVHUYHV�IURP�/RV�)LORV�8QGHUJURXQG�VRXUFHV�ZLOO�EH�GHSOHWHG��

� 3ULPDU\�XQGHUJURXQG�GHYHORSPHQW��LQFOXGLQJ�SRUWDOV��UDPSV��DQG�DFFHVV�GULIWV��LV�FRPSOHWHG�LQ�WKH�
UHODWLYHO\�FRPSHWHQW�OLPHVWRQH�KRVW�URFN���*URXQG�VXSSRUW�QRUPDOO\�LQFOXGHV�SDWWHUQHG�EROWV�DQG�
VFUHHQ���6KRWFUHWH�LV�XVHG�IRU�DGGLWLRQDO�JURXQG�VXSSRUW�LQ�PDQ\�DUHDV�DV�GLUHFWHG�E\�VLWH�
JHRWHFKQLFDO�WHFKQLFLDQV��

� 0LQHUDOL]DWLRQ�LQ�WKH�XQGHUJURXQG�PLQHV�LV�PDLQO\�DQ�LQFRPSHWHQW�R[LGH�RUH�ZLWK�D�ORZ�54'���$OO�RUH�
KHDGLQJV�DUH�EROWHG�DQG�VFUHHQHG�DQG�KDYH�D����PP�PLQLPXP�VNLQ�RI�VKRWFUHWH�DSSOLHG��

� 7KH�XQGHUJURXQG�PLQLQJ�PHWKRG�LV�&XW�DQG�)LOO��XVLQJ�MXPER�GULOO�DQG�EODVW��PXFNLQJ�E\�/+'�
VFRRSWUDPV��DQG�XQFRQVROLGDWHG�URFN�ILOO�SODFHG�E\�/+'�LQ�WKH�ILOO�F\FOH��
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� 7KH�WRQQHV�SHU�PDQ�VKLIW�FXUUHQWO\�DFKLHYHG�E\�WKH�XQGHUJURXQG�RSHUDWLRQV�LV�ORZHU�WKDQ�LQGXVWU\�
VWDQGDUGV�IRU�WKH�&XW�DQG�)LOO�PLQLQJ�PHWKRG���2EYLRXV�IDFWRUV�DIIHFWLQJ�SURGXFWLYLW\�LQFOXGH�JURXQG�
VXSSRUW�SUDFWLFHV��ILOO�F\FOHV��DQG�HTXLSPHQW�VHOHFWLRQ��

� $Q�H[SHULPHQWDO�VWRSH�XVLQJ�8QGHUKDQG�&XW�DQG�)LOO�PLQLQJ�PHWKRGV�HPSOR\V�'ULOO�DQG�%ODVW�SOXV�
QRQ�'ULOO�DQG�%ODVW�PLQLQJ�PHWKRGV�DQG�FHPHQWHG�URFN�ILOO���7KLV�LV�VKRZLQJ�SUHOLPLQDU\�SURPLVH�IRU�
LQFUHDVLQJ�VWRSH�HIILFLHQFLHV��

�

([SORUDWLRQ�

� ([SORUDWLRQ�SRWHQWLDO�IRU�ODWHUDO�DQG�GLS�H[WHQVLRQV�WR�WKH�%HUPHMDO�8QGHUJURXQG�PLQHUDO�UHVRXUFH�LV�
HYLGHQW���)XUWKHU�H[SORUDWLRQ�RI�WKH�VNDUQ�PLQHUDOL]DWLRQ�RFFXUULQJ�DW�WKH�FDUERQDWH�LQWUXVLYH�FRQWDFW�LV�
ZDUUDQWHG��

� 2WKHU�H[SORUDWLRQ�SRWHQWLDO�LQFOXGHV�H[WHQVLRQV�WR�PLQHUDOL]DWLRQ�LQ�WKH�H[LVWLQJ�GHSRVLWV�LQ�WKH�/RV�
)LORV�2SHQ�3LW�DQG�%HUPHMDO�2SHQ�3LW�DUHDV���$GGLWLRQDO�H[SORUDWLRQ�SRWHQWLDO�DOVR�UHPDLQV�DURXQG�WKH�
/RV�)LORV�LQWUXVLYH�ERG\�DQG�LQ�WKH�%HUPHMDO�*XDGDOXSH�FRUULGRU��SDUWLFXODUO\�LQ�WKH�YLFLQLW\�RI�WKH�
VRXWKHUQ�H[WHQVLRQ�RI�WKH�%HUPHMDO�LQWUXVLRQ���7KH�;RFKLSDOD�DUHD�WR�WKH�VRXWK�RI�WKH�0LQH�SURSHUW\�
DOVR�UHWDLQV�H[SORUDWLRQ�LQWHUHVW��

�

6DPSOLQJ�0HWKRGV�DQG�$YDLODEOH�'DWD�

� 6DPSOH�SUHSDUDWLRQ�DQG�VDPSOLQJ�PHWKRGV�PHHW�LQGXVWU\�VWDQGDUG�SUDFWLFH�DQG�DUH�DGHTXDWH�IRU�
0LQHUDO�5HVRXUFH�DQG�0LQHUDO�5HVHUYH�HVWLPDWLRQ�DQG�PLQH�SODQQLQJ�SXUSRVHV��

� 'DWD�YHULILFDWLRQ�ZDV�SHUIRUPHG�E\�H[WHUQDO�FRQVXOWDQW�ILUPV�DQG�/RV�)LORV�SHUVRQQHO�DQG�D�
UHDVRQDEOH�OHYHO�RI�YHULILFDWLRQ�KDV�EHHQ�FRPSOHWHG���7KH�4XDOLILHG�3HUVRQ�KDV�UHYLHZHG�WKH�
DYDLODEOH�GDWD�DQG�DSSURSULDWH�UHSRUWV�DQG�KDV�DOVR�FRPSOHWHG�GDWD�YHULILFDWLRQ�IRU�WKH�GDWD�XVHG�LQ�
WKH�SUHSDUDWLRQ�RI�WKH�0LQHUDO�5HVRXUFHV�DQG�0LQHUDO�5HVHUYHV���7KH�4XDOLILHG�3HUVRQ�LV�RI�WKH�
RSLQLRQ�WKDW�WKH�GDWD�YHULILFDWLRQ�SURJUDPV�XQGHUWDNHQ�RQ�WKH�GULOO�DQG�5&�GDWD�FROOHFWHG�DGHTXDWHO\�
VXSSRUW�WKH�JHRORJLFDO�LQWHUSUHWDWLRQV�DQG�WKH�DQDO\WLFDO�DQG�GDWDEDVH�TXDOLW\��

� 'LDPRQG�GULOO�FRUH��5&�GULOO�GDWD��DQG�FKDQQHO�VDPSOLQJ�GDWD�ZHUH�XVHG�WR�HVWLPDWH�PLQHUDO�
UHVRXUFHV��

� 7HVWV�KDYH�EHHQ�FRPSOHWHG�WR�GHWHUPLQH�VSHFLILF�JUDYLW\�RI�WKH�GLIIHUHQW�PLQHUDO�OLWKRORJLHV�DQG�DUH�
UHDVRQDEOH���,Q�VLWX�GHQVLWLHV�YDU\�IURP������WR������E\�OLWKRORJ\�RU�D�����VSUHDG��

�

0LQHUDO�5HVRXUFHV�DQG�0LQHUDO�5HVHUYHV�

� 5HFRQFLOLDWLRQ�UHVXOWV�IRU�/RV�)LORV�KDYH�VKRZQ�YDULDQFHV�EHWZHHQ�WKH�ORQJ�UDQJH�EORFN�PRGHO�DQG�
WKH�RUH�FRQWURO�PRGHO�RQ�D�EHQFK�E\�EHQFK�EDVLV���7KLV�WUDQVODWHV�LQWR�D�ZLGH�YDULDQFH�LQ�UHVXOWV�IRU�
VKRUWHU�WLPH�SHULRGV��VXFK�DV�D�FDOHQGDU�TXDUWHU���2YHU�ORQJHU�SHULRGV�RI�WLPH�WKH�FRPSDULVRQV�DUH�
PRUH�UHDVRQDEOH��

� 5HFRQFLOLDWLRQ�QHHGV�WR�EH�FRPSOHWHG�EHWZHHQ�WKH�UHVHUYH�EORFN�PRGHO�DQG�DFWXDO�SURGXFWLRQ�
QXPEHUV��

� 0LQHUDO�5HVHUYHV��ZKLFK�KDYH�EHHQ�HVWLPDWHG�XVLQJ�GULOO�GDWD��DSSURSULDWHO\�FRQVLGHU�PRGLI\LQJ�
IDFWRUV�DQG�KDYH�EHHQ�HVWLPDWHG�XVLQJ�LQGXVWU\�EHVW�SUDFWLFHV��

� 7KH�DVVD\�ODERUDWRU\�RQ�/RV�)LORV�6LWH�SHUIRUPV�ILUH�DVVD\V�DQG�$$�DVVD\V�IRU�JROG�DQG�LV�QRW�IXOO\�
DFFUHGLWHG���7KLV�RQ�VLWH�DVVD\�ODERUDWRU\�ZDV�RSHUDWHG�E\�6*6�XQWLO������DQG�E\�/RV�)LORV�6LWH�
SHUVRQQHO�VLQFH��������7KH�VLWH�ODERUDWRU\�LV�XVHG�IRU�SURGXFWLRQ�UHODWHG�DVVD\V�RQO\��

�

,QIUDVWUXFWXUH�

� 7KH�RYHUDOO�VXUIDFH�LQIUDVWUXFWXUH�RI�WKH�SURSHUW\�KDV�EHHQ�FRQVWUXFWHG�WR�LQGXVWU\�VWDQGDUGV�DQG�
IRXQG�WR�EH�YHU\�FRQGXFLYH�WR�VXSSRUW�PLQLQJ�RSHUDWLRQV�QRZ�DQG�LQ�WKH�IXWXUH��

�
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3URFHVV�DQG�*ROG�5HFRYHU\�

� ([WHQVLYH�ERWWOH�UROO�DQG�FROXPQ�WHVWV�ZHUH�SUHYLRXVO\�FRQGXFWHG�E\�FRQVXOWDQWV�DQG�RXWVLGH�
ODERUDWRULHV���)URP�WKHVH�WHVW�UHVXOWV��PHWDOOXUJLFDO�PRGHO�LQSXWV�ZHUH�HVWDEOLVKHG�IRU�GHWHUPLQLQJ�
JROG�UHFRYHULHV�IRU�HDFK�RUH�]RQH��

� *ROG�UHFRYHULHV�XVHG�IRU�HDFK�OLWKRORJ\�DQG�RUH�W\SH�DUH�VXLWDEOH�IRU�/20�HVWLPDWHV���7KH�HVWLPDWH�RI�
���$J�UHFRYHU\�LV�FRQVLGHUHG�FRQVHUYDWLYH��

� 6XOILGH�ULFK�JROG�EHDULQJ�PDWHULDO�LV�UHIUDFWRU\�LQ�QDWXUH�DQG�FXUUHQWO\�QRW�EHLQJ�SURFHVVHG��KRZHYHU��
LW�LV�EHLQJ�VWRFNSLOHG�IRU�SRVVLEOH�IXWXUH�WUHDWPHQW�E\�SUHVVXUH�R[LGDWLRQ�WHFKQRORJ\��

� 7KH�UHFRUGHG�SHUIRUPDQFH�RI�WKH�$'5�SODQW�LQ������KDV�EHHQ�VWHDG\�DQG�PHHWV�DFFHSWDEOH�
RSHUDWLRQDO�FULWHULD���*ROG�UHFRYHU\�IURP�OHDFKDWH��3/6��E\�FDUERQ�FROXPQV�LV�H[FHOOHQW�DW�RYHU������

� $�NH\�LVVXH�LV�WKH�KLJK�DWWULWLRQ�ORVV�RI�FDUERQ���7KH�FXUUHQW�FDUERQ�VXSSOLHU�LV�&DOJRQ�±�*ROGVRUE�
�������7HVWLQJ�LV�XQGHUZD\�WR�ILQG�D�UHSODFHPHQW�FDUERQ�WKDW�LV�OHVV�SURQH�WR�DWWULWLRQ��H�J���,QGRFDUE�
�&�����

� 'XULQJ�������D�WRWDO�RI�������NR]�$X�ZDV�UHFRYHUHG�XVLQJ�D�FRPELQDWLRQ�RI�GULOOLQJ�DQG�UHLQMHFWLRQ�RI�
SUHVVXUL]HG�OHDFK�VROXWLRQ��+\GUR�-H[���UH�KDQGOLQJ�RI�LQYHQWRU\��DQG�VXUIDFH�UH�OHDFKLQJ���$Q�DFWLYH�
FDPSDLJQ�LV�XQGHUZD\�WR�UHFRYHU�XS�WR�����NR]�$X�IURP�PDWHULDO�LQ�LQFRPSOHWHO\�OHDFKHG�RU�
LPSHUPHDEOH�]RQHV�IURP�3DG������7KH�LQYHQWRU\�KDV�EHHQ�WKH�VXEMHFW�RI�LQYHVWLJDWLRQV�DQG�UHFRYHU\�
SURJUDPV�VLQFH�������

� $JJORPHUDWLRQ�XVLQJ�FRQYH\RU�GURS�SRLQWV�DUH�LQHIIHFWLYH�DQG�PD\�EH�FRQVXPLQJ�PRUH�OLPH�DQG�
FHPHQW�WKDQ�LV�QHFHVVDU\���7KH�SRWHQWLDO�IRU�FUHDWLQJ�DGGLWLRQDO�LPSHUPHDEOH�]RQHV�LQ�WKH�FUXVK�SDGV�
LV�D�VLJQLILFDQW�ULVN�WR�JROG�UHFRYHU\��

� 7KH�S+�RI�WKH�3/6�LV�WRR�ORZ�DQG�F\DQLGH�LV�EHLQJ�ORVW���:LWK�HIIHFWLYHO\�QR�F\DQLGH�LQ�WKH�3/6��JROG�
DQG�VLOYHU�FDQ�EH�DGVRUEHG�RQ�PLQHUDO�VXUIDFHV��

� 7KHUH�LV�D�QHHG�WR�UHGXFH�FDOFLXP�VXOIDWH�FRQWHQW�LQ�WKH�3/6�DQG�OHDFKLQJ�VROXWLRQ��
� 7HVWV�VKRZ�IHZ�GHOHWHULRXV�RU�SUHJ�UREELQJ�PDWHULDOV�WKDW�DIIHFW�JROG�UHFRYHULHV��
� &UXVKLQJ�FDSDFLW\�LV�UHGXFHG�VLQFH�QR�ILQHV�E\SDVV�H[LVWV�DW�WKH�FUXVKHU��ZKLFK�VXEVHTXHQWO\�

UHGXFHV�WKURXJKSXW��
� &UXVK�RUH�LV�UH�KDQGOHG�DW�OHDVW�VHYHQ�WLPHV��FDXVLQJ�LQHIILFLHQFLHV�DQG�LQFUHDVLQJ�WKH�RYHUDOO�

KDXOLQJ�KDQGOLQJ�FRVWV��
�

(QYLURQPHQWDO��3HUPLWWLQJ��DQG�6RFLDO�RU�&RPPXQLW\�,PSDFW�

� 7KHUH�DUH�QR�SXPSLQJ�V\VWHPV�LQ�WKH�XQGHUJURXQG�GHVLJQ���7R�GDWH��ZDWHU�LQIORZ�LQWR�WKH�
XQGHUJURXQG�PLQHV�KDV�EHHQ�OLPLWHG�WR�LQGXFHG�GULOO�ZDWHU�DQG�PLQLPDO�VHHSDJH�GXULQJ�WKH�UDLQ\�
VHDVRQ���7KH�JURXQGZDWHU�V\VWHP�DW�WKH�0LQH�LV�SRRUO\�XQGHUVWRRG�DQG�D�FRPSUHKHQVLYH�
K\GURJHRORJLFDO�VWXG\�KDV�QRW�EHHQ�FRQGXFWHG��

� 7KH�FXUUHQW�ZDWHU�EDODQFH�LQGLFDWHG�WKDW�WKH�SURFHVV�ZDWHU�SRQGV�KDYH�LQDGHTXDWH�FDSDFLW\�IRU�D�
QRQ�URXWLQH�HYHQW�EDVHG�RQ�WKH�FRQGLWLRQV�DQG�ZDWHU�PDQDJHPHQW�SUDFWLFHV�DW�WKH�WLPH�RI�WKH�PRGHO��
KRZHYHU��PHDVXUHV�DUH�EHLQJ�WDNHQ�WR�DGGUHVV�WKLV�LVVXH�DQG�UHGXFH�WKH�FXUUHQW�OHYHO�RI�ZDWHU�LQ�WKH�
SRQGV��

� 7KHUH�DUH�XQ�GLYHUWHG�IUHVK�ZDWHU�VSULQJV�XQGHUQHDWK�3DG�����
� 7KH�5LR�%DOVDV�EDVLQ�LV�PRUH�WKDQ�DGHTXDWH�WR�VXSSO\�WKH�RSHUDWLRQDO�QHHGV���7KH�,JXDOD�$TXLIHU�DOVR�

KDV�DYDLODELOLW\�IRU�DGGLWLRQDO�JURXQGZDWHU�FRQFHVVLRQV��
� 7KHUH�DUH�VL[�DUHDV�WKDW�DUH�SHQGLQJ�FODVVLILFDWLRQ�IURP�,1$+���7KHUH�LV�D�ULVN�WKDW�WKHVH�DUHDV�ZLOO�EH�

UHVWULFWHG�IURP�HQWU\���2QH�DUHD�SHQGLQJ�FODVVLILFDWLRQ�LV�ZLWKLQ�WKH������0LQH�3ODQ��
� 7KH�SHUPLW�KDV�EHHQ�JUDQWHG�WR�FRQVWUXFW�DQG�RSHUDWH�WKH�SURSRVHG�VXUIDFH�DFFHVV�UDPSV�IRU�WKH�

H[SORUDWLRQ�RI�%HUPHMDO�8QGHUJURXQG�DQG�DGGLWLRQDO�LQIRUPDWLRQ�LV�UHTXLUHG�UHJDUGLQJ�WKH�ILQDQFLDO�
ERQG�IRU�UHFODPDWLRQ��

� 6HFXULW\�LQVWDELOLW\�LQ�WKH�6WDWH�RI�*XHUUHUR�DQG�LQ�WKH�UHJLRQ�DURXQG�WKH�0LQH�DUHD�GXH�WR�WKH�
SUHVHQFH�RI�FULPLQDO�JURXSV�FRXOG�UHVXOW�LQ�WHPSRUDU\�GLVUXSWLRQV�WR�/RV�)LORV�0LQH�RSHUDWLRQV�RU�
LPSDFW�HPSOR\HHV�RXWVLGH�RI�WKH�ZRUNSODFH��

� /RV�)LORV�6LWH�KDV�LPSOHPHQWHG�PHDVXUHV�WR�LVRODWH�WKH�PLQLQJ�RSHUDWLRQV�IURP�VHFXULW\�LVVXHV�
SUHVHQW�LQ�WKH�6WDWH�RI�*XHUUHUR��
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� 6HFXULW\�DW�WKH�/RV�)LORV�0LQH�SURSHUW\�DQG�FDPS�ZDV�IRXQG�WR�EH�DGHTXDWH��WKH�FXUUHQW�VRFLRSROLWLFDO�
FOLPDWH�LV�XQSUHGLFWDEOH�DQG�VHFXULW\�PXVW�EH�RQ�DOHUW���

� 7KH�PLQLQJ�RSHUDWLRQV�KDYH�SURYLGHG�FRPPXQLW\�GHYHORSPHQW�DQG�HPSOR\PHQW�RSSRUWXQLWLHV��
� 6XVWDLQDELOLW\�SURJUDPV�KDYH�EHHQ�LPSOHPHQWHG�LQ�WKH�FRPPXQLW\�WR�KHOS�PLWLJDWH�WKH�LPSDFW�RI�

HYHQWXDO�PLQH�FORVXUH�RU�ZRUN�IRUFH�UHGXFWLRQV��
� 7KH�/RV�)LORV�/$8�LV�EDVHG�RQ�DSSURYHG�HQYLURQPHQWDO�LPSDFW�DVVHVVPHQWV��DQ�HQYLURQPHQWDO�ULVN�

VWXG\��DQG�ODQG�XVH�FKDQJH�DXWKRUL]DWLRQV���3RWHQWLDO�HQYLURQPHQWDO�LPSDFWV�WR�VXUIDFH�VRLOV��ZDWHU��
WKH�HFRORJ\��DQG�DLU�TXDOLW\�DUH�PLWLJDWHG�DV�SDUW�RI�WKH�PLQLQJ�RSHUDWLRQV���(QYLURQPHQWDO�PRQLWRULQJ�
LV�RQJRLQJ�DW�WKH�0LQH�DQG�ZLOO�FRQWLQXH�RYHU�WKH�UHPDLQGHU�RI�WKH�PLQH�OLIH��

� 7KHUH�LV�QR�FRPSUHKHQVLYH�JHRFKHPLVWU\�VWXG\�WR�GHWHUPLQH�WKH�ORQJ�WHUP�SRWHQWLDO�IRU�PHWDOV�
OHDFKLQJ�DQG�SRVW�FORVXUH�ZDWHU�PDQDJHPHQW��

� (VWLPDWHG�FORVXUH�FRVWV�DSSHDU�UHDVRQDEOH�EDVHG�RQ�WKH�DYDLODEOH�LQIRUPDWLRQ��KRZHYHU��PRUH�
GHWDLOHG�VWXGLHV�DUH�EHLQJ�XQGHUWDNHQ�WR�GHWHUPLQH�IXWXUH�LPSDFWV�IURP�PLQLQJ�RSHUDWLRQV���7KH�
HVWLPDWHG�FORVXUH�FRVWV�DUH�DSSURSULDWHO\�IXQGHG�E\�DOORFDWLQJ�D�SHUFHQWDJH�RI�VDOHV�UHYHQXH�DV�D�
ERQG�WR�FRYHU�FORVXUH�FRVWV���)LQDO�FORVXUH�FRVWV�WDNH�SURJUHVVLYH�UHFODPDWLRQ�VWUDWHJLHV�LQWR�DFFRXQW��

� $SSURSULDWH�HQYLURQPHQWDO�SHUPLWV�KDYH�EHHQ�JUDQWHG�IRU�WKH�0LQH�E\�WKH�UHOHYDQW�0H[LFDQ�)HGHUDO�
DQG�6WDWH�DXWKRULWLHV��

� 7KH�4XDOLILHG�3HUVRQV�DUH�QRW�DZDUH�RI�DQ\�VLJQLILFDQW�HQYLURQPHQWDO��VRFLDO��RU�SHUPLWWLQJ�LVVXHV�WKDW�
ZRXOG�SUHYHQW�FRQWLQXHG�H[SORLWDWLRQ�RI�WKH�0LQH�GHSRVLWV���$V�RI�WKH�(IIHFWLYH�'DWH�RI�WKLV�5HSRUW��
HQYLURQPHQWDO�OLDELOLWLHV�DUH�OLPLWHG�WR�WKRVH�WKDW�ZRXOG�EH�H[SHFWHG�WR�EH�DVVRFLDWHG�ZLWK�DQ�
RSHUDWLQJ�JROG�PLQH���7KH�/RV�)LORV�0LQH�KDV�VWUDWHJLHV�LQ�SODFH�WR�PDQDJH�FRPSOLDQFH�LVVXHV��

�

&DSLWDO�DQG�2SHUDWLQJ�&RVWV�

� &DSLWDO�FRVWV�ZHUH�HVWLPDWHG�XVLQJ�D�FRPELQDWLRQ�RI�RSHUDWLQJ�H[SHULHQFH��WKH������EXGJHW�GDWD��DQG�
ZULWWHQ�VXSSOLHU�TXRWHV��

� 2SHUDWLQJ�FRVWV�ZHUH�HVWLPDWHG�EDVHG�RQ�-XQH������DFWXDO�FRVWV��DSSURSULDWHO\�IDFWRUHG�XVLQJ�D�FRVW�
UHGXFWLRQ�SODQ�RYHU�WKH�/20�SODQ��

�

(FRQRPLF�$QDO\VLV�RQ�/RV�)LORV�0LQH�5HVHUYHV�2QO\�

� 7KH�HFRQRPLF�DQDO\VLV�RI�WKH�FXUUHQW�/RV�)LORV�0LQH�VKRZV�WKDW�WKH�RSHUDWLRQ�LV�YLDEOH��SURGXFLQJ�
SRVLWLYH�FDVK�IORZ�HYHU\�\HDU�DQG�SURGXFLQJ������0R]�RYHU�DQ���\HDU�/20���7KH�139�DW�D����
GLVFRXQW�UDWH�DW�86�������R]�$X�LV�86�����PLOOLRQ��

� $�VHQVLWLYLW\�DQDO\VLV�GHPRQVWUDWHV�WKDW�WKH�0LQH¶V�ILQDQFLDO�RXWFRPH�LV�PRVW�VHQVLWLYH�WR�YDULDWLRQV�LQ�
WKH�JROG�SULFH���7KH�QH[W�PRVW�VHQVLWLYH�SDUDPHWHU�LV�RSHUDWLQJ�FRVWV���&DSLWDO�FRVWV�KDYH�WKH�OHDVW�
LQIOXHQFH�RQ�FDVK�IORZV��

� 7KH�PDUJLQ�RQ�KLJKHU�JUDGH�RUH�EHLQJ�SURGXFHG�IURP�WKH�/RV�)LORV�8QGHUJURXQG�LV�JUHDWHU�WKDQ�WKH�
RUH�EHLQJ�SURGXFHG�E\�WKH�RSHQ�SLW�PLQHV���$V�D�UHVXOW��LQFUHDVLQJ�SURGXFWLRQ�UDWHV�IURP�WKH�H[LVWLQJ�
XQGHUJURXQG�RSHUDWLRQV�SURYLGHV�DQ�RSSRUWXQLW\�WR�LPSURYH�RSHUDWLRQDO�HIILFLHQF\�DQG�SURILWDELOLW\��

�

(FRQRPLF�$QDO\VLV�RI�WKH�%HUPHMDO�8QGHUJURXQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�

� 7KH�HFRQRPLF�DQDO\VLV�RI�WKH�FXUUHQW�%HUPHMDO�8QGHUJURXQG�3($�VKRZV�DQ�DYHUDJH�RI�����NR]�\U�IRU�
D�WRWDO�RI���\HDUV��\LHOGLQJ������0R]��

� 8SIURQW�H[SDQVLRQ�FDSLWDO�LV�86����PLOOLRQ�DQG�WRWDO�FDSLWDO�FRVWV�DUH�HVWLPDWHG�DW�86�����PLOOLRQ��
� $YHUDJH�FDVK�FRVW�LV�86�����R]�DQG�$,6&�LV�86�����R]��
� 7KH�139�DW�D����GLVFRXQW�UDWH�LV�86�����PLOOLRQ�DQG�,55�RI������DW�86�������R]�$X��
� 7KH�SURMHFW�ZRXOG�EH�FRQFXUUHQW�ZLWK�H[LVWLQJ�RSHUDWLRQV�DQG�ZRXOG�EHQHILW�IURP�WKH�DELOLW\�WR�XVH�

FXUUHQW�LQIUDVWUXFWXUH���$GGLWLRQDO�H[SORUDWLRQ�DQG�IXUWKHU�VWXGLHV�DUH�ZDUUDQWHG�IRU�WKLV�SURMHFW��
�
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7KH�4XDOLILHG�3HUVRQV�FRQILUP�WKH�GDWD�ZDV�DSSURSULDWHO\�FROOHFWHG��HYDOXDWHG��DQG�HVWLPDWHG�WR�VXSSRUW�
WKH�FRQWLQXDWLRQ�RI�PLQLQJ�RSHUDWLRQV�DQG�DUH�QRW�DZDUH�RI�DQ\�VLJQLILFDQW�ULVN�RU�XQFHUWDLQW\��H[FHSW�DV�
DOUHDG\�VWDWHG��WKDW�PD\�PDWHULDOO\�DIIHFW�WKH�UHOLDELOLW\�RU�FRQILGHQFH�RI�WKH�0LQHUDO�5HVRXUFH�DQG�0LQHUDO�
5HVHUYH�HVWLPDWHV��HVWLPDWHG�FRVW��RU�ILQDQFLDO�HYDOXDWLRQV�VWDWHG�LQ�WKLV�5HSRUW��

�
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����� 5(&200(1'$7,216�

'XULQJ�WKH�VLWH�YLVLWV�LQ�'HFHPEHU������DQG�WKH�SUHSDUDWLRQ�RI�WKLV�5HSRUW��WKH�4XDOLILHG�3HUVRQV�
UHYLHZHG�RSHUDWLQJ�SURFHGXUHV��PHWKRGV��LQIUDVWUXFWXUH��DQG�KLVWRULFDO�GDWD�RI�WKH�/RV�)LORV�0LQH�DQG�
PDNH�WKH�IROORZLQJ�UHFRPPHQGDWLRQV��

([SORUDWLRQ�

� &RQWLQXH�ZLWK�DQ�DFWLYH�DUHD�H[SORUDWLRQ�SURJUDP��
�

0LQHUDO�5HVRXUFHV�DQG�0LQHUDO�5HVHUYHV�

� 'LVFRQWLQXH�WKH�XVH�RI�XQGHUJURXQG�FKDQQHO�VDPSOHV�IRU�WKH�HVWLPDWLRQ�RI�0LQHUDO�5HVRXUFH��
� ,PSOHPHQW�DQ�RUH�UHVHUYH�YHUVXV�SURGXFWLRQ�UHFRQFLOLDWLRQ�SURJUDP�IRU�WKH�RSHQ�SLW�DQG�XQGHUJURXQG�

RSHUDWLRQV��
� ,PSOHPHQW�D�EORFN�PRGHO�RUH�GHQVLW\�HVWLPDWLRQ�SURJUDP�XVLQJ�GLDPRQG�GULOO�GDWD���8VH�WKLV�

LQIRUPDWLRQ�WR�UHFRQFLOH�FXUUHQW�HVWLPDWHG�GHQVLWLHV�SHU�OLWKRORJ\���(QVXUH�GHQVLW\�VDPSOHV�DUH�GULHG�
SHU�WKH�DVVD\�VDPSOH�GU\LQJ�SURFHGXUHV��

� 5HYLHZ�RUH�UHVRXUFH�DQG�SURGXFWLRQ�JUDGH�FDSSLQJ�SURJUDPV��
� 5HYLHZ�VHJUHJDWLRQ�DQG�VWRFNSLOLQJ�UHTXLUHPHQWV�RI�KLJKHU�JUDGH�VXOILGH�PDWHULDO�IRU�SRWHQWLDO�IXWXUH�

UHFRYHU\��
�

2SHQ�3LW�0LQLQJ�

� 5HYLHZ�RSHQ�SLW�PLQLQJ�SUDFWLFHV�IRU�SRWHQWLDO�LQFUHDVHG�HIILFLHQFLHV��
�

8QGHUJURXQG�0LQLQJ�

� 5HYLHZ�XQGHUJURXQG�SURGXFWLYLWLHV�DQG�FRPSOHWH�DGGLWLRQDO�EHQFKPDUNLQJ�RQ�VLPLODU�XQGHUJURXQG�
RSHUDWLRQV�WR�DGRSW�WKH�EHVW�SURFHGXUHV�DQG�PHWKRGV�WR�LPSURYH�WKH�HIILFLHQFLHV�RI�WKH�/RV�)LORV�
8QGHUJURXQG�RSHUDWLRQV���7RQQHV�PLQHG�SHU�PDQ�VKLIW�VHHP�ORZHU�WKDQ�LQGXVWU\�VWDQGDUGV��

� 5HYLHZ�XQGHUJURXQG�HTXLSPHQW�W\SH��VL]H��DQG�DSSOLFDWLRQ��DQG�FRPSDUH�WR�GHVLJQ�RSHQLQJV�DQG�
GXW\���-XPERV�DQG�6FRRSWUDPV�DUH�WRR�ODUJH�IRU�WKH�QDUURZHU�VWRSHV�DQG�DSSHDU�WR�EH�FRQWULEXWLQJ�WR�
GLOXWLRQ�EHFDXVH�RI�PLQLQJ�ZLGHU�WKDQ�QHFHVVDU\�WR�DFFRPPRGDWH�HTXLSPHQW��

� 5HYLHZ�URFNEROWHU�MXPER�DQG�EROWLQJ�SUDFWLFHV���7KH�ERRPV�DUH�WRR�ORQJ�IRU�VRPH�KHDGLQJV��ZKLFK�
UHVXOWV�LQ�LPSURSHUO\�DSSOLHG�EROWV�WKDW�DUH�QRW�SHUSHQGLFXODU�WR�WKH�EDFN���7KH�URFNEROWHU�ZDV�
REVHUYHG�EHLQJ�RSHUDWHG�E\�WZR�PHQ��ZKHUHDV�RQH�RSHUDWRU�LV�QRUPDO��

� 5HYLHZ�EROW�W\SH�VHOHFWLRQ�WR�GHWHUPLQH�ZKHWKHU�WKH�XVH�RI�ODERU�LQWHQVLYH�FHPHQW�FDUWULGJHV��ERRP�
OHQJWK��DQG�EROWHU�W\SH�DUH�DOO�DSSURSULDWH�IRU�WKH�0LQH��

� &RQWLQXH�WR�VWXG\�PLQLQJ�DOWHUQDWLYHV�WR�WKH�XVH�RI�XQFRQVROLGDWHG�URFN�IURP�GHYHORSPHQW�IRU�ILOO�LQ�
WKH�&XW�DQG�)LOO�VWRSHV��

� &RQWLQXH�ZLWK�WKH�FHPHQWHG�URFN�ILOO�H[SHULPHQW�DQG�SODQV�IRU�DQ�XQGHUKDQG�&XW�DQG�)LOO�H[SHULPHQWDO�
VWRSH���$�KLJK�OHYHO�VWXG\�RQ�SDVWH�ILOO�LV�UHFRPPHQGHG�EDVHG�RQ�H[LVWLQJ�UHVHUYHV�DQG�WKH�SRWHQWLDO�
RI�WKH�%HUPHMDO�8QGHUJURXQG�UHVRXUFHV��

� &RQWLQXH�H[SHULPHQWV�ZLWK�WKH�PHFKDQLFDO�EUHDNHU�PLQHU�IRU�GULIW�DGYDQFH�LQ�VRIW�R[LGH�RUH�KHDGLQJV��
ZKLFK�FRXOG�UHSODFH�'ULOO�DQG�%ODVW�PHWKRGV�LQ�VRPH�DUHDV���2WKHU�PHFKDQLFDO�HTXLSPHQW�VXFK�DV�D�
URDGKHDGHU�VKRXOG�DOVR�EH�SXUVXHG�RQ�D�WHVW�EDVLV��

� 5HYLHZ�JURXQG�VXSSRUW�F\FOHV��HVSHFLDOO\�VKRWFUHWLQJ�PHWKRGV���7KH�WRWDO�JURXQG�VXSSRUW�F\FOH�LV�WKH�
PRVW�UHVWULFWLYH�DQG�ORQJHVW�SDUW�RI�WKH�XQGHUJURXQG�PLQLQJ�F\FOH���$�FRPELQDWLRQ�RI�XQGHUKDQG�
&XW�DQG�)LOO�SOXV�FHPHQWHG�URFN�ILOO�LV�H[SHFWHG�WR�GHFUHDVH�F\FOH�WLPH�DQG�LQFUHDVH�SURGXFWLYLWLHV��

� &RQGXFW�+\GURJHRORJ\�VWXGLHV�RQ�JURXQGZDWHU�DQG�UHYLHZ�WKH�QHHG�IRU�LQVWDOODWLRQ�RI�DQ�
XQGHUJURXQG�SXPSLQJ�V\VWHP��

� &RQWLQXH�ZLWK�WUDLQLQJ�SURJUDPV�WR�LQFUHDVH�VNLOOV�RI�XQLRQL]HG�XQGHUJURXQG�ZRUN�IRUFH�DW�1RUWH�PLQH���
7KH�FRQWUDFWRUV�DW�6XU�PLQH�DUH�PRUH�SURGXFWLYH�RQ�D�WRQQHV�SHU�PDQ�VKLIW�EDVLV��
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� 5HYLHZ�SURGXFWLYLW\�ORVVHV�GXH�WR�JURXQGZDWHU�LQIORZV�DQG�WKH�QHHG�IRU�LQVWDOODWLRQ�RI�DQ�XQGHUJURXQG�
SXPSLQJ�V\VWHP��

� 5HYLHZ�WKH�FXUUHQW�SUDFWLFH�RI�PLQLQJ�WKH�DSSUR[LPDWHO\���P�WKLFN�FOD\�IRRWZDOO�LQ�WKH�VWRSHV���7KH�
FOD\�LQFUHDVHV�PLQLQJ�GLOXWLRQ�DQG�ORZHUV�JROG�UHFRYHU\�E\�HQFDSVXODWLQJ�RUH�RQ�WKH�OHDFK�SDG��

�

3URFHVVLQJ�DQG�*ROG�5HFRYHU\�

� &RPSOHWH�D�VWXG\�RQ�WKH�FUXVKLQJ�RSHUDWLRQ��LQFOXGLQJ�PXOWLSOH�KDQGOLQJ��ILQHV�VFDOSHU��DQG�
PRGLILFDWLRQ�RI�SULPDU\�FUXVKHU�IHHGHU�WR�DFFHSW�GLUHFW�WUXFN�GXPSLQJ��

� &RPSOHWH�D�VWXG\�RI�WKH�VXUIDFH�JUL]]O\�DUUDQJHPHQW��
� 5HGXFH�PXOWLSOH�KDQGOLQJ�SRLQWV�DW�WKH�FUXVKHU�RSHUDWLRQ���)URP�WKH�RSHQ�SLWV�WR�WKH�OHDFK�SDG��WKH�

FUXVK�PDWHULDO�LV�KDQGOHG�VHYHQ�WLPHV��LQFOXGLQJ�ORDGLQJ��FUXVKLQJ��DQG�WUDQVSRUW���7KLV�H[FHVVLYH�
UH�KDQGOLQJ�FRXOG�EH�UHGXFHG�E\�LQFUHDVLQJ�FRQYH\RU�FDSDFLW\�DQG�H[WHQGLQJ�WKH�FRQYH\RU�UHDFK�WR�
3DG�����

� 5H�H[DPLQH�SRVVLEOH�VLPSOH��ORZ�FRVW�PHDVXUHV�IRU�E\SDVVLQJ�ILQHV�IURP�WKH�FUXVKHU���&UXVKLQJ�
FDSDFLW\�FRXOG�HIIHFWLYHO\�EH�LQFUHDVHG�DQG�PRUH�520�ZRXOG�EH�FUXVKHG��UHVXOWLQJ�LQ�KLJKHU�
H[WUDFWLRQ�DQG�UHFRYHULHV�IURP�FUXVKHG�PDWHULDO��

� ,QVWDOO�SURSHU�DJJORPHUDWLRQ�HTXLSPHQW�FDSDEOH�RI�WUHDWLQJ�DW�OHDVW�KDOI�RI�WKH�FUXVK�RU�SRVVLEO\�
KDQGOLQJ�DOO�FUXVK�PDWHULDO���7KH�FXUUHQW�DWWHPSWV�DW�DJJORPHUDWLRQ�XVLQJ�FRQYH\RU�GURS�SRLQWV�DUH�
LQHIIHFWLYH�DQG�PD\�EH�ZDVWLQJ�OLPH�DQG�FHPHQW���7KH�SRWHQWLDO�IRU�FUHDWLQJ�DGGLWLRQDO�LPSHUPHDEOH�
]RQHV�LQ�WKH�FUXVK�SDGV�LV�D�VLJQLILFDQW�ULVN���3RWHQWLDO�UHPHGLHV�WR�WKH�SRRU�DJJORPHUDWLRQ�DQG�
FHPHQW�XVH�ZRXOG�IRFXV�RQ�WKH�LQVWDOODWLRQ�RI�LQGXVWU\�VWDQGDUG�GUXP�DJJORPHUDWLQJ�HTXLSPHQW�
FRLQFLGHQWDO�ZLWK�WKH�ORFDWLRQ�RI�FHPHQW��OLPH�DGGLWLRQ��DQG�PRLVWXUH�FRQWURO�DW�WKH�IURQW�HQG�RI�WKH�
FRQYH\RU�WUDLQ���$SSURSULDWH�DJJORPHUDWLRQ�HTXLSPHQW�ZDV�LQVWDOOHG�DW�WKH�VWDUW�RI�WKH�/RV�)LORV�PLQH�
LQ�������KRZHYHU��DQ�XQGHUJURXQG�VXUJH�ELQ�DFFHSWLQJ�FUXVKHU�GLVFKDUJH�SURYHG�LQRSHUDEOH�GXH�WR�
RUH�KDQJ�XS���7KH�VSHFLILF�DJJORPHUDWLRQ�HTXLSPHQW�UHPDLQV�RQ�VLWH�EXW�RQO\�KDV�KDOI�WKH�FDSDFLW\�RI�
WKH�FXUUHQW�FUXVK�RUH�SURGXFWLRQ��

� ,QYHVWLJDWH�WKH�SRWHQWLDO�EHQHILW�RI�LQFUHDVHG�OLPH�DGGLWLRQ�LQ�FUXVK�DQG�SRVVLEO\�LQ�6/*���7KH�S+�RI�
WKH�3/6�LV�WRR�ORZ��������DQG�F\DQLGH�LV�EHLQJ�ORVW���:LWK�HIIHFWLYHO\�QR�F\DQLGH�LQ�WKH�3/6��JROG�DQG�
VLOYHU�FDQ�EH�DGVRUEHG�RQ�PLQHUDO�VXUIDFHV���7KH�ORZ�S+�DQG�FRUUHVSRQGLQJ�ORZ�DONDOLQLW\�LQ�WKH�3/6�
PD\�EH�DGGUHVVHG�E\�WKH�DGGLWLRQ�RI�DGGLWLRQDO�OLPH��SDUWLFXODUO\�WR�FUXVK�DQG�DJJORPHUDWHG�RUH���7KLV�
ZRXOG�EH�H[SHFWHG�WR�UHGXFH�WKH�ORVV�RI�F\DQLGH�LQ�WKH�OHDFK�SDGV���7KH�H[WUD�FRVW�IRU�OLPH�FRXOG�EH�
H[SHFWHG�WR�EH�FRPSHQVDWHG�E\�OHVV�F\DQLGH�XVH��ZKLFK�LV�FXUUHQWO\�VLJQLILFDQW�DQG�DFFRXQWV�IRU�
DSSUR[LPDWHO\�����RI�WRWDO�SURFHVVLQJ�FRVWV��

� 5HGXFH�WKH�FDOFLXP�VXOIDWH�FRQFHQWUDWLRQ�LQ�WKH�3/6�DQG�OHDFKLQJ�VROXWLRQ���$�VLPSOH�VROXWLRQ�WR�WKH�
J\SVXP�VDWXUDWLRQ�FKDOOHQJH�ZRXOG�EH�GLOXWLRQ�E\�IUHVK�ZDWHU�RI�WKH�EDUUHQ�VROXWLRQ���+RZHYHU��WR�
SURYLGH�ZDWHU�LQYHQWRU\�VSDFH��VRPH�H[FHVV�SRQG�ZDWHU�ZRXOG�QHHG�WR�EH�GLVFKDUJHG�WR�WKH�VXUIDFH�
ZDWHU�HQYLURQPHQW��IROORZLQJ�WKH�QHFHVVDU\�ZDWHU�FKDUDFWHUL]DWLRQ�WUHDWPHQW�DQG�SHUPLW�DSSURYDO���
7KH�SUHVHQFH�RI�QLWULWH�DQG�QLWUDWH�PLJKW�JHQHUDWH�VRPH�SHUPLWWLQJ�FKDOOHQJHV�LQ�WKH�FRQVLGHUDWLRQ�RI�
GLUHFW�GLVFKDUJH���$Q�DOWHUQDWH�VROXWLRQ�FRXOG�EH�WKH�VXEVWLWXWLRQ�RI�FOHDQ�H[FHVV�SRQG�ZDWHU�IRU�WKH�
VLJQLILFDQW�YROXPHV�RI�IUHVK�ZDWHU�FXUUHQWO\�EHLQJ�XVHG�IRU�GXVW�VXSSUHVVLRQ�RQ�KDXO�URDGV��

�

(QYLURQPHQW��:DWHU�0DQDJHPHQW��DQG�6RFLDO�/LFHQVH�

� 5HYLHZ�WKH�EDFNXS�SODQ�IRU�VXSSO\LQJ�SRZHU�LQ�WKH�FDVH�RI�DQ�HOHFWULFDO�V\VWHP�IDLOXUH���7KH�ZDWHU�
VXSSO\�V\VWHP�LQ�0H]FDOD�LV�FXUUHQWO\�SRZHUHG�E\�&)(�ZLWK�QR�EDFNXS�V\VWHP��

� 3HUIRUP�D�FRPSOHWH�VLWH�ZLGH�ZDWHU�EDODQFH�VWXG\�XVLQJ�WKH�VWRUP�ZDWHU�GDWD�WR�DVVHVV�WKH�FDSDFLW\�
RI�WKH�FRQWLQJHQF\�SRQGV���,W�LV�UHFRPPHQGHG�WKDW�WKH�VLWH�ZLGH�ZDWHU�EDODQFH�EH�DQDO\]HG�SULRU�WR�
WKH�QH[W�UDLQ\�VHDVRQ�WR�DYRLG�HPHUJHQF\�GLVFKDUJHV��

� 6WXG\�WKH�VWRUP�UHWXUQ�SHULRGV�DQG�FDOFXODWH�WKH�PD[LPXP�SUHFLSLWDWLRQ��FOLPDWH�VFHQDULRV��DQG�
UHVXOWV�FRPSDUHG�WR�WKH�H[LVWLQJ�FDOFXODWLRQ�RI�����\HDU�����KRXU�VWRUP�HYHQW���7KH�0LQH�LV�LQ�DQ�DUHD�
WKDW�UHFHLYHV�VKRUW�GXUDWLRQ��KLJK�LQWHQVLW\�VWRUPV��

� &RQWLQXH�WR�DQDO\]H�VHFXULW\�LQFLGHQWV�RQ�D�IUHTXHQW�EDVLV�WR�LGHQWLI\�WUHQGV�DQG�GHWHUPLQH�ZKHWKHU�
FKDQJHV�LQ�VHFXULW\�SURWRFROV�DUH�UHTXLUHG��
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� &RQWLQXH�VXVWDLQDELOLW\�SURJUDPV�LQ�WKH�FRPPXQLW\�WR�KHOS�PLWLJDWH�WKH�LPSDFW�RI�IXWXUH�PLQH�FORVXUH�
RU�ZRUN�IRUFH�UHGXFWLRQV��

� )LQDOL]H�WKH�JHRFKHPLVWU\�VWXG\�DOUHDG\�LQ�SURJUHVV�WR�GHWHUPLQH�WKH�ORQJ�WHUP�SRWHQWLDO�IRU�PHWDOV�
OHDFKLQJ�DQG�WKH�QHHG�IRU�SRVW�FORVXUH�ZDWHU�PDQDJHPHQW��

�

2SHUDWLQJ�DQG�&DSLWDO�&RVWV�

� 5HYLHZ�WKH�RSHUDWLQJ�FRVW�UHGXFWLRQ�SODQ�RQ�D�UHJXODU�EDVLV���PRQWKO\��TXDUWHUO\��DQG�DQQXDOO\��WR�
PRQLWRU�RSHUDWLQJ�FRVW�UHGXFWLRQ�PHDVXUHV�DQG�DGMXVW�EXGJHWV�DQG�VWUDWHJLHV�DFFRUGLQJO\��

�

�



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
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�
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����� 5()(5(1&(6�

$VWXGLOOR�)ORUHV��+pFWRU���������HU�,QIRUPH�GH�*RELHUQR��6WDWH�RI�*XHUUHUR������S��

³%DOVDV�5LYHU�,QIRUPDWLRQ�´�6WDWH�RI�*XHUUHUR��KWWS���DGPLQLVWUDFLRQ�����
�����JXHUUHUR�JRE�P[�DUWLFXORV�EDOVDV�ULR���

%DUWRQ��3�-���5RVV��$�)���+HVWHU��0�*���.DSSHV��'�:���DQG�/XSR��-�)��³7HFKQLFDO�5HSRUW�1,�������)��/RV�
)LORV�3URMHFW��0H[LFR�´�6QRZGHQ�0LQLQJ�,QGXVWU\�&RQVXOWDQWV�IRU�*ROGFRUS�,QF��(IIHFWLYH�'DWH����
0DUFK�������

%HODQJHU��0DU\VH�3�*HR��������³7HFKQLFDO�5HSRUW�1,��������IRU�*ROGFRUS�RQ�/RV�)LORV�3URMHFW��0H[LFR�´�
*ROGFRUS��

&DQDGLDQ�,QVWLWXWH�RI�0LQLQJ��0HWDOOXUJ\�DQG�3HWUROHXP��&,0���������³(VWLPDWLRQ�RI�0LQHUDO�5HVRXUFHV�
DQG�0LQHUDO�5HVHUYHV��%HVW�3UDFWLFH�*XLGHOLQHV´��&DQDGLDQ�,QVWLWXWH�RI�0LQLQJ��0HWDOOXUJ\�DQG�
3HWUROHXP�����1RYHPEHU�������KWWS���ZZZ�FLP�RUJ�FRPPLWWHHV�HVWLPDWLRQ�����SGI��

&DQDGLDQ�,QVWLWXWH�RI�0LQLQJ��0HWDOOXUJ\�DQG�3HWUROHXP��&,0���������³&,0�6WDQGDUGV�IRU�0LQHUDO�
5HVRXUFHV�DQG�0LQHUDO�5HVHUYHV��'HILQLWLRQV�DQG�*XLGHOLQHV�´�&DQDGLDQ�,QVWLWXWH�RI�0LQLQJ��
0HWDOOXUJ\�DQG�3HWUROHXP��1RYHPEHU�������
KWWS���ZHE�FLP�RUJ�8VHU)LOHV�)LOH�&,0B'(),1,7,21B67$1'$5'6B1RYB�����SGI��

&DQDGLDQ�,QVWLWXWH�RI�0LQLQJ��0HWDOOXUJ\�DQG�3HWUROHXP��&,0���������³&,0�'HILQLWLRQV�6WDQGDUGV�IRU�
0LQHUDO�5HVRXUFHV�DQG�0LQHUDO�5HVHUYHV�´�&DQDGLDQ�,QVWLWXWH�RI�0LQLQJ��0HWDOOXUJ\�DQG�
3HWUROHXP��0D\�������
KWWS���ZZZ�FLP�RUJ�a�PHGLD�)LOHV�3')�6XEVLWHV�&,0B'(),1,7,21B67$1'$5'6B�������

&DQDGLDQ�6HFXULWLHV�$GPLQLVWUDWRUV��&6$���������³1DWLRQDO�,QVWUXPHQW��������´�6WDQGDUGV�RI�'LVFORVXUH�
IRU�0LQHUDO�3URMHFWV��&DQDGLDQ�6HFXULWLHV�$GPLQLVWUDWRUV��

&DOO�DQG�1LFKRODV��,QF��������³6ORSH�'HVLJQ�,QLWLDO�(YDOXDWLRQ�IRU�WKH�(DVW�6ORSH�DW�WKH�)LORV�3LW´��
'HFHPEHU�������

&DOO�DQG�1LFKRODV��,QF��������³5HSRUWH�GH�9LVLWD�������$JRVWR�����´��6HSWHPEHU�������

&DOO�DQG�1LFKRODV��,QF��������³6ORSH�'HVLJQ�(YDOXDWLRQ�IRU�WKH�7DOXG�3RQLHQWH�LQ�WKH�)LORV�3LW´��)HEUXDU\�
������

&DOO�DQG�1LFKRODV��,QF��������³6WDELOLW\�DQDO\VLV�RI�WKH�SODQQHG�/RV�)LORV�0LQH�ZDVWH�GXPSV�´��$XJXVW�
�����������S��

&DOO�DQG�1LFKRODV��,QF��������³*HRWHFKQLFDO�(YDOXDWLRQ�IRU�WKH��3�)LQDO�3LW�3ODQV�´�$XJXVW�������

&DOO�DQG�1LFKRODV��,QF��������³5HSRUWH�GH�)DVH�,��(VWXGLR�*HRWpFQLFR�SDUD�'LVHxR�GH�7DOXGHV�HQ�
3UR\HFWR�%HUPHMDO�1RUWH�HQ�0LQD�/RV�)LORV´��-XO\�������

&DOO�DQG�1LFKRODV��,QF��������³*HRWHFKQLFDO�(YDOXDWLRQ�IRU�WKH�%HUPHMDO�1RUWH�3LW�3ODQ´��6HSWHPEHU�������

&RPLVLyQ�1DFLRQDO�GHO�$JXD��&21$*8$���������³$FWXDOL]DFLyQ�GH�OD�'LVSRQLELOLGDG�0HGLD�$QXDO�GH�
$JXD�HQ�HO�$FXtIHUR�,JXDOD��������´�(VWDGR�GH�*XHUUHUR���$SULO���������S��

'HVDUUROORV�0LQHURV�6DQ�/XLV��6�$��GH�&�9��������³8QLGDG�0LQHUD�/RV�)LORV��3ODQ�GH�&LHUUH�´��$SULO������S��
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'HVDUUROORV�0LQHURV�6DQ�/XLV�6�$��GH�&�9��������³3URJUDPD�GH�5HVFDWH�GH�9LGD�6LOYHVWUH�³)DXQD´�´����S��

'HVDUUROORV�0LQHURV�6DQ�/XLV��6�$��GH�&�9������D��³:DVWH�5RFN�0DQDJHPHQW�3ODQ�±�/RV�)LORV�3URMHFW�´�
�$XJXVW������S��

'HVDUUROORV�0LQHURV�6DQ�/XLV��6�$��GH�&�9������E��6SHQW�2UH�0RQLWRULQJ�3ODQ�IRU�WKH�/RV�)LORV�
2SHUDWLRQV��0H[LFR�±�$GYDQFHG�'UDIW���$XJXVW�����S��

(VWDGRV�8QLGRV�0H[LFDQRV��������³&RQVWLWXFLRQ�3ROLWLFD�GH�ORV�(VWDGRV�8QLGRV�0H[LFDQRV�±�$UWLFXOR����´�
KWWS���ZZZ�GLSXWDGRV�JRE�P[�/H\HV%LEOLR�KWP���KWP��

(VWDGRV�8QLGRV�0H[LFDQRV��6HFUHWDULD�*HQHUDO��������³/H\�0LQHUD�´�
KWWS���ZZZ�GLSXWDGRV�JRE�P[�/H\HV%LEOLR�SGI����B�������SGI��

(VWDGRV�8QLGRV�0H[LFDQRV��6HFUHWDULD�*HQHUDO��������³5HJODPHQWR�GH�OD�/H\�0LQHUD�´�
KWWS���ZZZ�GLSXWDGRV�JRE�P[�/H\HV%LEOLR�UHJOH\�5HJB/0LQB�������SGI��

³(VWXGLR�GH�&DUDFWHUL]DFLyQ�0LQHUDOyJLFD�UHDOL]DGR�D����PXHVWUDV�GH�URFD���3HWURJUDItD�\�0LQHUDJUDItD��´�
������8QLYHUVLGDG�0LFKRDFDQD�GH�6DQ�1LFROiV�GH�+LGDOJR��������

*DOLFLD�$ERJDGRV��������³3URMHFW�/DWLWXGH�0HPRUDQGXP�±�([KLELW�$��5HDO�(VWDWH�3URSHUWLHV�´�

*DOLFLD�$ERJDGRV��������³3URMHFW�/DWLWXGH�0HPRUDQGXP�±�([KLELW�%��0LQLQJ�&RQFHVVLRQV�´�

GH�OD�*DU]D��9���7HOOH]��5���'LD]��5���DQG�+HUQDQGH]��$��������³*HRORJ\�RI�WKH�%HUPHMDO�,URQ�*ROG�
'HSRVLW��0H]FDOD��*XHUUHUR��0H[LFR�´�LQ�&R\QHU��$�5���DQG�)DKH\��3�/���HGV��*HRORJ\�DQG�2UH�
'HSRVLWV�RI�WKH�$PHULFDQ�&RUGLOOHUD��*HRORJLFDO�6RFLHW\�RI�1HYDGD�6\PSRVLXP�3URFHHGLQJV�9RO��
,,,������±������

³*HRORJ\��$OWHUDWLRQ��6WUXFWXUH�DQG�0LQHUDOL]DWLRQ�DW�WKH�1XWHN�3URMHFW��*XHUUHUR��0H[LFR�´�������
8QLYHUVLW\�RI�$UL]RQD��������

*RELHUQR�GHO�(VWDGR�GH�*XHUUHUR��������³3ODQ�(VWDWDO�GH�'HVDUUROOR������±������´�����S��

*ROGFRUS�0H[LFR��/RV�)LORV��³3URJUDPD�GH�0RQLWRUHR�GH�9LGD�6LOYHVWUH��8QLGDG�0LQHUD�/RV�)LORV��
0XQLFLSLR��'H�(GXDUGR�1HUL��(GR��GH�*XHUUHUR�´����S��

*ROGFRUS������D��³3URMHFW�/DWLWXGH���([HFXWLYH�6XPPDU\��6HSW����),1$/��´�6HSWHPEHU�������

*ROGFRUS������E��³3URMHFW�/DWLWXGH���6LWH�9LVLW�3UHVHQWDWLRQ���)LQDO��������������´�1RYHPEHU�������

*ROGFRUS������F��³(VWLPDFLyQ�GH�5HVHUYDV�\�5HFXUVRV������´�1RYHPEHU�������

*ROGFRUS������G��³0DSD�GH�5LHVJRV�JHRWpFQLFRV���0LQD�6HFWRU�6XU���3ODQ�6HPDQD����������´�$XJXVW�
������

*ROGFRUS������H��³0DSD�GH�5LHVJRV�JHRWpFQLFRV�\�IRUWLILFDFLyQ�GH�REUDV�VXEWHUUiQHDV��=RQD�1RUWH���3ODQ�
6HPDQD�1R����������´���$XJXVW�������

*ROGFRUS������I��³*&03�3ODQ�GH�JHVWLyQ�GH�FRQWURO�´�$XJXVW�������

*ROGFRUS������J��³&RQFHSW�6WDJH�5HSRUW�´�6HSWHPEHU�������
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*ROGHU�$VVRFLDWHV��������³3UHOLPLQDU\�3LW�6ORSH�'HVLJQV��/RV�)LORV�3URMHFW��-RE�1R������������´�-XO\�
������

*ROGHU�$VVRFLDWHV��������³)HDVLELOLW\�/HYHO�3LW�6ORSH�'HVLJQ�5HFRPPHQGDWLRQV�±�%HUPHMDO�3URMHFW��-RE�
1R������������´�)HEUXDU\�������

*ROGHU�$VVRFLDWHV��������³5HSRUWH�GH�,QVWDODLFRQ�GH�3R]RV�GH�0RLQWRUHR�3DUD�ORV�3DWLRV�GH�/L[LYLDFLRQ��
8QLGDG�0LQHUD�/RV�)LORV�±�%HUPHMDO�´��-XO\������S��

+HVWHU��0��������³/RV�)LORV�%ORFN�0RGHO�8SGDWH�´�,0&�&RQVXOWDQWV�IRU�*ROGFRUS�,QF������'HFHPEHU�
����������S��

+HVWHU��0��������³%HUPHMDO�%ORFN�0RGHO�8SGDWH�´�,0&�&RQVXOWDQWV�IRU�*ROGFRUS�,QF������-DQXDU\��������
���S��

+HVWHU��0��������³/RV�)LORV�0LQHUDO�5HVHUYH�´�,0&�&RQVXOWDQWV�IRU�*ROGFRUS�,QF�����-DQXDU\�����������S��

+HVWHU��0��������³%HUPHMDO�0LQHUDO�5HVHUYH�´�,0&�&RQVXOWDQWV�IRU�*ROGFRUS�,QF�����-DQXDU\�����������S��

+HVWHU��0��������³%HUPHMDO�0LQHUDO�5HVRXUFH�´�,0&�&RQVXOWDQWV�IRU�*ROGFRUS�,QF������-DQXDU\����������S��

+HVWHU��0��������³/RV�)LORV�0LQHUDO�5HVRXUFH�´�,0&�&RQVXOWDQWV�IRU�*ROGFRUS�,QF������-DQXDU\����������S��

+HVWHU��0��������³/RV�)LORV�%ORFN�0RGHO�8SGDWH�´�,0&�&RQVXOWDQWV�IRU�*ROGFRUS�,QF������-DQXDU\��������
���S��

+HVWHU��0��������³%HUPHMDO�%ORFN�0RGHO�8SGDWH�´�,0&�&RQVXOWDQWV�IRU�*ROGFRUS�,QF�����'HFHPEHU�������

+HVWHU��0��������³/RV�)LORV��3�%ORFN�0RGHO�8SGDWH�´�,0&�&RQVXOWDQWV�IRU�*ROGFRUS�,QF�����-DQXDU\�������

³,QIRUPH�GH�OD�SUHSDUDFLyQ�\�DQiOLVLV�SHWURJUiILFR��PLQHUDJUiILFR�\�GH�GLIUDFFLyQ�GH�UD\RV�³;´�GH����
PXHVWUDV�´�������8QLYHUVLGDG�0LFKRDFDQD�GH�6DQ�1LFROiV�GH�+LGDOJR��������

-DFNVRQ��7D\ORU�DQG�*UHHQ��.HQQHWK�3��������³)UDVHU�,QVWLWXWH�$QQXDO�6XUYH\�RI�0LQLQJ�&RPSDQLHV�
����´��IUDVHULQVWLWXWH�RUJ�����S��

-RQHV��'�0���DQG�-DFNVRQ��3�5������D��³*HRORJLF�6HWWLQJ�RI�6NDUQ�$VVRFLDWHG�*ROG�'HSRVLWV�RI�WKH�
1XND\�'LVWULFW��*XHUUHUR��0H[LFR�´�H[WHQGHG�DEVWUDFW�LQ�3URFHHGLQJV�9ROXPH�RI�WKH�6HVLRQHV�
7HFQLFDV�GH�OD�;;,,,�&RQYHQFLRQ�GH�OD�$VRFLDFLRQ�GH�,QJHQLHURV�GH�0LQDV��0HWDOXUJLVWDV��\�
*HRORJRV�GH�0H[LFR��

-RQHV��'�0���DQG�-DFNVRQ��3�5������E��³*HRORJ\�DQG�0LQHUDOL]DWLRQ�RI�WKH�/RV�)LORV�*ROG�'HSRVLW��1XND\�
'LVWULFW��*XHUUHUR��0H[LFR´�H[WHQGHG�DEVWUDFW�LQ�3URFHHGLQJV�9ROXPH�RI�WKH�6HVLRQHV�7HFQLFDV�
GH�OD�;;,,,�&RQYHQFLRQ�GH�OD�$VRFLDFLRQ�GH�,QJHQLHURV�GH�0LQDV��0HWDOXUJLVWDV��\�*HRORJRV�GH�
0H[LFR��

-RQHV��'�0���DQG�*RQ]DOHV��(�3��������³(YLGHQFH�RI�0DJPDWLF�)OXLG�)OX[�DQG�µ5HFDSWXUH¶�LQ�0LQHUDOL]LQJ�
*UDQRGLRULWHV�RI�WKH�1XND\�$X��&X��6NDUQ�'LVWULFW��*XHUUHUR��0H[LFR´�H[WHQGHG�DEVWUDFW�LQ�
3URFHHGLQJV�9ROXPH�RI�WKH�6HVLRQHV�7HFQLFDV�GH�OD�;;9�&RQYHQFLRQ�GH�OD�$VRFLDFLRQ�GH�
,QJHQLHURV�GH�0LQDV��0HWDOXUJLVWDV��\�*HRORJRV�GH�0H[LFR��



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH���±��

-RQHV��'�0��������³*HRORJLF�&KDUDFWHULVWLFV�RI�3RUSK\U\�6NDUQ�*ROG�'HSRVLWV�RI�WKH�*XHUUHUR�*ROG�
7UHQG��0H[LFR´�H[WHQGHG�DEVWUDFW�LQ�3URFHHGLQJV�9ROXPH�RI�WKH�6HVLRQHV�7HFQLFDV�GH�OD�;;9,,�
&RQYHQFLRQ�GH�OD�$VRFLDFLRQ�GH�,QJHQLHURV�GH�0LQDV��0HWDOXUJLVWDV��\�*HRORJRV�GH�0H[LFR��

.DSSHV��&DVVLGD\�DQG�$VVRFLDWHV��������³1XND\�DQG�/RV�)LORV�3URMHFWV�5HSRUW�RI�0HWDOOXUJLFDO�7HVWV´�
XQSXEOLVKHG�UHSRUW�SUHSDUHG�E\�.&$�IRU�*ROGFRUS�,QF���$XJXVW������������S��

.DSSHV��&DVVLGD\�DQG�$VVRFLDWHV��������³/RV�)LORV��3�3URMHFW��5HSRUW�RI�0HWDOOXUJLFDO�7HVW�:RUN��
-DQXDU\�����´�XQSXEOLVKHG�UHSRUW�SUHSDUHG�E\�.&$�IRU�'HVDUUROORV�0LQHURV�6DQ�/XLV�6�$��GH�
&�9���-DQXDU\������������S��

.DSSHV��&DVVLGD\�DQG�$VVRFLDWHV��������³/RV�)LORV�3URMHFW��5HSRUW�RI�0HWDOOXUJLFDO�7HVW�:RUN��)LORV��
%HUPHMDO�DQG�8QGHUJURXQG�6DPSOHV��5HSRUW�,�'���.&$�������B/)��B���´�����S��

.DSSHV��&DVVLGD\�DQG�$VVRFLDWHV��������³/RV�)LORV�3URMHFW��5HSRUW�RI�0HWDOOXUJLFDO�7HVW�:RUN��5HFRYHU\�
9DOLGDWLRQ��5HSRUW�,�'���.&$�������B/)��B��´������S��

.DSSHV��&DVVLGD\�DQG�$VVRFLDWHV��������³/RV�)LORV�3URMHFW��5HSRUW�RI�0HWDOOXUJLFDO�7HVW�:RUN��
3HQLQVXODU�6DPSOHV��5HSRUW�,�'���.&$�������B/)��B���´�����S��

.DSSHV��&DVVLGD\�DQG�$VVRFLDWHV��������³/RV�)LORV�3URMHFW��5HSRUW�RI�0HWDOOXUJLFDO�7HVW�:RUN��%RWWOH�5ROO�
*ULQG�6L]H�DQG�1D&1�/HYHO�2SWLPL]DWLRQ��5HSRUW�,�'���.&$�������B/)��B���´�����S��

/HUFKV��+���*URVVPDQQ��,�)��������³/HUFKV�*URVVPDQQ��/*��3LW�2SWLPLVDWLRQ���2SWLPXP�'HVLJQ�RI�2SHQ�
3LW�0LQHV�´�7KH�&DQDGLDQ�0LQLQJ�DQG�0HWDOOXUJLFDO�%XOOHWLQ��-DQXDU\����������

0DUVK�5LVN�&RQVXOWLQJ��������³3URSHUW\�5LVN�(YDOXDWLRQ�5HSRUW��*ROGFRUS�0H[LFR�,QF�����/RV�)LORV�´�
�)HEUXDU\������S��

0DUVK�5LVN�&RQVXOWLQJ��������³0DFKLQHU\�%UHDNGRZQ�5LVN�6XUYH\��*ROGFRUS�0H[LFR�,QF�����/RV�)LORV�´�
�)HEUXDU\������S��

0DUWLQH]��$OHMDQGUR�7RUUHV��³0HWDVD�´�0HPRUDQGXP����S��

0LFRQ�,QWHUQDWLRQDO�/LPLWHG��������³5HSRUW�RQ�WKH�/RV�)LORV�*ROG�'HSRVLW�*XHUUHUR��0H[LFR�´�8QSXEOLVKHG�
7HFKQLFDO�5HSRUW�3UHSDUHG�E\�0LFRQ�&RQVXOWDQWV�IRU�:KHDWRQ�5LYHU�0LQHUDOV��(IIHFWLYH�'DWH�
6HSWHPEHU�������

1&/�/LPLWHG��������³3UR\HFWR�([SORWDFLyQ�6XEWHUUiQHD²/RV�)LORV�$FWXDOL]DFLyQ�0RGHOR�'H�%ORTXHV�´�
1&/�/LPLWHG�IRU�*ROGFRUS�,QF���-DQXDU\�����������S��

3DNDOQLV������D��³/RV�)LORV�0LQH�7HFKQLFDO�9LVLW��$VVHVVPHQW�RI�8QGHUKDQG�0LQLQJ�7ULDO´��2FWREHU�������

3DNDOQLV������E��³/RV�)LORV�0LQH�7HFKQLFDO�9LVLW��*URXQG�&RQWURO�0DQDJHPHQW�3ODQ��8QGHUJURXQG�7RXU�´�
'HFHPEHU�������

3HSH��-��DQG�&KDVWDLQ��0��������³�����:DWHU�%DODQFH�8SGDWH�IRU�/RV�)LORV�+HDS�/HDFK�0RGHO��7HFKQLFDO�
0HPRUDQGXP�´�'HVDUUROORV�0LQHURV��*ROGHU�$VVRFLDWHV���-DQXDU\���������S��

6QRZGHQ�0LQLQJ�,QGXVWU\�&RQVXOWDQWV��������³7HFKQLFDO�5HSRUW��/RV�)LORV�3URMHFW�´�6QRZGHQ�0LQLQJ�
,QGXVWU\�&RQVXOWDQWV�IRU�*ROGFRUS�,QF��(IIHFWLYH�'DWH�1RYHPEHU�������



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH���±��

65.�&RQVXOWLQJ��������³&RQVXOWLQJ�WR�1XND\�8QLW��/)8��*HRPHFKDQLFDO�$VVHVVPHQW�RI�0LQLQJ�0HWKRGV�´�
2FWREHU�������

65.�&RQVXOWLQJ��������³7HFKQLFDO�0HPRUDQGXP�3UHSDUHG�IRU�*ROGFRUS�,QF���'HYHORSPHQW�RI�/RV�)LORV�
:DWHU�%DODQFH�´��$XJXVW���������S��

�

�



� $PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW�
/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�

�
���0DUFK������ 3DJH���±��

����� 6,*1$785(�3$*(�

7KH�XQGHUVLJQHG�SUHSDUHG�WKLV�7HFKQLFDO�5HSRUW��WLWOHG�$PHQGHG�1,��������7HFKQLFDO�5HSRUW�DQG�
3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW��/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFR�ZLWK�DQ�(IIHFWLYH�'DWH�RI�
���'HFHPEHU�������LQ�VXSSRUW�RI�WKH�SXEOLF�GLVFORVXUH�E\�/HDJROG�0LQLQJ�&RUSRUDWLRQ�RQ�WKH�WHFKQLFDO�
DVSHFWV�RI�WKH�/RV�)LORV�*ROG�0LQH�RZQHG�E\�'06/��D�ZKROO\�RZQHG�VXEVLGLDU\�RI�*ROGFRUS�,QF���7KH�
IRUPDW�DQG�FRQWHQW�RI�WKH�UHSRUW�DUH�LQWHQGHG�WR�FRQIRUP�WR�)RUP�������)��RI�1DWLRQDO�,QVWUXPHQW��������
�1,���������RI�WKH�&DQDGLDQ�6HFXULWLHV�$GPLQLVWUDWRUV��

�

6LJQHG��

�

³:LOOLDP�$��*ORYHU´��3�(QJ�� � ���)HEUXDU\������

6LJQDWXUH� � 'DWH�

³$OODQ�/��6FKDSSHUW´��&3*� � ���)HEUXDU\������

6LJQDWXUH� � 'DWH�

³'DZQ�+��*DUFLD��3*´��&3*� � ���)HEUXDU\������

6LJQDWXUH� � 'DWH�

³$OIUHG�6��+D\GHQ´��3�(QJ�� � ���)HEUXDU\������

6LJQDWXUH� � 'DWH�

�
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*ORYHU�0LQLQJ�6HUYLFHV�
:LOOLDP�$��*ORYHU��3�(QJ��

���/LOOLFR�5RDG��.HQRJDPL�
32�%R[�����
6ZDVWLND��2QWDULR�3�.��7��
&DQDGD�
T� ���������������
E� NOJORYHU�#KRWPDLO�FRP�

� ZZZ�VWDQWHF�FRP� ��

&(57,),&$7(�RI�$87+25�

7KLV�&HUWLILFDWH�RI�$XWKRU�KDV�EHHQ�SUHSDUHG�WR�PHHW�WKH�UHTXLUHPHQWV�RI�1DWLRQDO�,QVWUXPHQW��������6WDQGDUGV�RI�'LVFORVXUH�IRU�
0LQHUDO �3URMHFWV �DV �SXEOLVKHG��� �0D\������ �3DUW ����� � �7KLV �FHUWLILFDWH �DSSOLHV �WR �WKH �´$PHQGHG �1, ������� �7HFKQLFDO �5HSRUW �DQG �
3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW��/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFRµ�KHUHLQ�UHIHUUHG�WR�DV�WKH�´7HFKQLFDO�5HSRUW�µ�GDWHG�
���0DUFK�������

,��:LOOLDP�$��*ORYHU��KHUHE\�FHUWLI\�WKDW��

D� ,�UHVLGH�DW����/LOOLFR�5RDG��.HQRJDPL��32�%R[������6ZDVWLND��2QWDULR�3�.��7���&DQDGD��

E� ,�DP�D�JUDGXDWH�RI�4XHHQV�8QLYHUVLW\�LQ�.LQJVWRQ��2QWDULR��&DQDGD�ZLWK�D�%DFKHORU�RI�6FLHQFH��0LQLQJ�(QJLQHHULQJ�
��������DQG�,�KDYH�SUDFWLFHG�P\�SURIHVVLRQ�FRQWLQXRXVO\�VLQFH�WKDW�WLPH��

F� ,�DP�D�PHPEHU�RI�WKH�&DQDGLDQ�,QVWLWXWH�RI�0LQLQJ��0HWDOOXUJ\�DQG�3HWUROHXP�DQG�DP�D�3URIHVVLRQDO�(QJLQHHU�UHJLVWHUHG�
ZLWK�3URIHVVLRQDO�(QJLQHHUV�RI�2QWDULR��1R������������DXWKRUL]HG�WR�SUDFWLFH�SURIHVVLRQDO�HQJLQHHULQJ��

G� ,�DP�WKH�3UHVLGHQW�RI���������2QWDULR�/LPLWHG��NQRZQ�DV�´*ORYHU�0LQLQJ�6HUYLFHVµ��DQG�DP�HPSOR\HG�DV�D�6HQLRU�0LQLQJ�
(QJLQHHU�E\�6WDQWHF�&RQVXOWLQJ�,QWHUQDWLRQDO�//&��DQ�HQJLQHHULQJ�ILUP�DXWKRUL]HG�WR�SUDFWLFH�SURIHVVLRQDO�HQJLQHHULQJ�E\�
WKH�6WDWH�RI�$UL]RQD�%RDUG�RI�7HFKQLFDO�5HJLVWUDWLRQ��

H� , �DP �D �TXDOLILHG �SHUVRQ �IRU �WKH �SXUSRVH �RI �1, ������� �ZLWK �UHJDUG �WR �PLQLQJ� � �, �KDYH �ZRUNHG �DV �D �PLQLQJ �HQJLQHHU �DW �
RSHUDWLQJ �PLQHV �DQG �PLQLQJ �SURMHFWV �IRU ��� �\HDUV �VLQFH �JUDGXDWLRQ� � �0\ �UHOHYDQW �H[SHULHQFH �IRU �WKH �SXUSRVH �RI �WKLV �
7HFKQLFDO�5HSRUW�LV��

x , �ZDV�UHVSRQVLEOH�IRU�6HFWLRQ������RI�WKH�WHFKQLFDO�UHSRUW�IRU�$VLD3KRV�3ULYDWH�/LPLWHG�IRU�LQLWLDO�OLVWLQJ�RQ�WKH�&DWDOLVW�
%RDUG�RI�WKH�6LQJDSRUH�([FKDQJH�6HFXULWLHV�7UDGLQJ�/LPLWHG��LQFOXGLQJ�D�VLWH�YLVLW�WR�6LFKXDQ��&KLQD��

x ,�ZDV� UHVSRQVLEOH� IRU�PDQDJLQJ� WKH�1RUWK�$PHULFDQ�3DOODGLXP�$UFWLF�3ODWLQXP�3URMHFW� )HDVLELOLW\� 6WXG\� ORFDWHG� LQ�
1RUWKHUQ�)LQODQG��LQFOXGLQJ�VLWH�YLVLWV��

x , �ZDV �UHVSRQVLEOH �IRU �PDQDJLQJ �SRUWLRQV �RI �WKH �,1&2 �/LPLWHG �&RSSHU �&OLII �'HHS �3UH�)HDVLELOLW\ �6WXG\ �ORFDWHG �LQ �
6XGEXU\��2QWDULR��&DQDGD��LQFOXGLQJ�VLWH�YLVLWV�DQG�ZULWLQJ�VHYHUDO�PLQLQJ�VHFWLRQV��

I� ,�YLVLWHG�WKH�/RV�)LORV�SURSHUW\�RQFH�IRU���GD\V�EHWZHHQ����DQG����'HFHPEHU�������

J� ,�ZDV�VROHO\�UHVSRQVLEOH�IRU�6HFWLRQV�������������������������������������������������������������������������������������������DQG������
RI�WKH�7HFKQLFDO�5HSRUW�DQG�IRU�FRQWULEXWLQJ�WR�SRUWLRQV�RI�6HFWLRQ��������,�ZDV�DOVR�UHVSRQVLEOH�IRU�VLJQLQJ�RII�RQ�WKH�HQWLUH�
UHSRUW��

K� ,�DP�LQGHSHQGHQW�RI�/HDJROG�0LQLQJ�&RUSRUDWLRQ��*ROGFRUS�,QF��DQG�DQ\�RI�WKHLU�DVVRFLDWHG�RU�DIILOLDWHG�HQWLWLHV�DQG�WKH�
SURSHUW\�WKDW �LV�WKH�VXEMHFW �RI �WKH�7HFKQLFDO�5HSRUW� �DSSO\LQJ�WKH�GHILQLWLRQ�RI�LQGHSHQGHQFH�VHW�RXW �LQ�6HFWLRQ���� �RI �
1,���������

L� 1HLWKHU�,��QRU�DQ\�DIILOLDWHG�HQWLW\�RI�PLQH��LV�DW�SUHVHQW�XQGHU�DQ�DJUHHPHQW��DUUDQJHPHQW��RU�XQGHUVWDQGLQJ�RU�H[SHFWV�
WR�EHFRPH�DQ�LQVLGHU��DVVRFLDWH��DIILOLDWHG�HQWLW\��RU�HPSOR\HH�RI�/HDJROG�0LQLQJ�&RUSRUDWLRQ��*ROGFRUS�,QF��RU�DQ\�RI�
WKHLU�DVVRFLDWHG�RU�DIILOLDWHG�HQWLWLHV�RU�WKH�SURSHUW\�WKDW�LV�WKH�VXEMHFW�RI�WKH�7HFKQLFDO�5HSRUW��

M� 1HLWKHU�,��QRU�DQ\�DIILOLDWHG�HQWLW\�RI�PLQH��RZQ³GLUHFWO\�RU�LQGLUHFWO\³QRU�H[SHFW�WR�UHFHLYH�DQ\�LQWHUHVW�LQ�WKH�SURSHUWLHV�
RU �VHFXULWLHV �RI �/HDJROG �0LQLQJ �&RUSRUDWLRQ� �*ROGFRUS �,QF� �RU �DQ\ �RI �WKHLU �DVVRFLDWHG �RU �DIILOLDWHG �FRPSDQLHV �RU �WKH �
SURSHUW\�WKDW�LV�WKH�VXEMHFW�RI�WKH�7HFKQLFDO�5HSRUW��

N� 1HLWKHU �,� �QRU �DQ\�DIILOLDWHG�HQWLW\�RI �PLQH� �KDYH�HDUQHG�WKH�PDMRULW\�RI �RXU�LQFRPH�GXULQJ �WKH �SUHFHGLQJ �� �\HDUV �IURP�
/HDJROG�0LQLQJ�&RUSRUDWLRQ��*ROGFRUS�,QF��RU�DQ\�RI�WKHLU�DVVRFLDWHG�RU�DIILOLDWHG�FRPSDQLHV�RU�WKH�SURSHUW\�WKDW�LV�WKH�
VXEMHFW�RI�WKH�7HFKQLFDO�5HSRUW��

O� ,�KDYH�QRW�KDG�SULRU�LQYROYHPHQW�ZLWK�WKH�SURSHUW\�WKDW�LV�WKH�VXEMHFW�RI�WKH�7HFKQLFDO�5HSRUW��

P� , �KDYH �UHDG�1, �������� �1, �������&3� �DQG �)RUP �������)� �DQG �KDYH �SUHSDUHG �WKH �7HFKQLFDO �5HSRUW �LQ �FRPSOLDQFH �ZLWK �
1,���������1,�������&3��DQG�)RUP�������)����,�KDYH�SUHSDUHG�WKH�7HFKQLFDO�5HSRUW�LQ�FRQIRUPLW\�ZLWK�JHQHUDOO\�DFFHSWHG�
&DQDGLDQ�PLQLQJ�LQGXVWU\�SUDFWLFH��DQG�DV�RI�WKH�GDWH�RI�WKH�FHUWLILFDWH��WR�WKH�EHVW�RI�P\�NQRZOHGJH��LQIRUPDWLRQ��DQG�
EHOLHI��WKH�7HFKQLFDO�5HSRUW�FRQWDLQV�DOO�VFLHQWLILF�DQG�WHFKQLFDO�LQIRUPDWLRQ�WKDW�LV�UHTXLUHG�WR�EH�GLVFORVHG�WR�PDNH�WKH�
7HFKQLFDO�5HSRUW�QRW�PLVOHDGLQJ��

�
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´:LOOLDP�$��*ORYHUµ�
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6WDQWHF�&RQVXOWLQJ�,QWHUQDWLRQDO�//&�
$OODQ�/��6FKDSSHUW��&3*�

����6RXWK�6HDQ�'ULYH�
&KDQGOHU��$UL]RQD��������
86$�
T� ����������������H[W������
F� ���������������
E� DOODQ�VFKDSSHUW#VWDQWHF�FRP�

� ZZZ�VWDQWHF�FRP� ��

&(57,),&$7(�RI�$87+25�

7KLV�&HUWLILFDWH�RI�$XWKRU�KDV�EHHQ�SUHSDUHG�WR�PHHW�WKH�UHTXLUHPHQWV�RI�1DWLRQDO�,QVWUXPHQW��������6WDQGDUGV�RI�'LVFORVXUH�IRU�
0LQHUDO �3URMHFWV �DV �SXEOLVKHG��� �0D\������ �3DUW ����� � �7KLV �FHUWLILFDWH �DSSOLHV �WR �WKH �´$PHQGHG �1, ������� �7HFKQLFDO �5HSRUW �DQG �
3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW��/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFRµ�KHUHLQ�UHIHUUHG�WR�DV�WKH�´7HFKQLFDO�5HSRUW�µ�GDWHG�
���0DUFK�������

,��$OODQ�/��6FKDSSHUW��KHUHE\�FHUWLI\�WKDW��

D� ,�UHVLGH�DW�����6RXWK�6HDQ�'ULYH��&KDQGOHU��$UL]RQD���������86$��

E� ,�DP�D�JUDGXDWH�RI�/DNHKHDG�8QLYHUVLW\�LQ�7KXQGHU�%D\��2QWDULR��&DQDGD�ZLWK�D�%DFKHORU�RI�6FLHQFH��*HRORJ\���������
DQG�,�KDYH�SUDFWLFHG�P\�SURIHVVLRQ�FRQWLQXRXVO\�VLQFH�WKDW�WLPH���,�DP�HPSOR\HG�E\�6WDQWHF�&RQVXOWLQJ�,QWHUQDWLRQDO�
//&�DV�D�3URMHFW�0DQDJHU��

F� ,� DP� D� &HUWLILHG� 3URIHVVLRQDO� *HRORJLVW� UHJLVWHUHG� ZLWK� WKH� $PHULFDQ� ,QVWLWXWH� RI� 3URIHVVLRQDO� *HRORJLVWV�
�0HPEHUVKLS �1R� �&3*�������� � � , �DP �D �UHJLVWHUHG �PHPEHU �RI �WKH �6RFLHW\ �IRU �0LQLQJ� �0HWDOOXUJ\ �	 �([SORUDWLRQ �
�0HPEHUVKLS�1R������������

G� ,�DP�D�TXDOLILHG�SHUVRQ�IRU�WKH�SXUSRVH�RI�1,��������ZLWK�UHJDUG�WR�*HRORJ\�DQG�5HVRXUFH�(VWLPDWLRQ���,�KDYH�ZRUNHG�DV�
D�JHRORJLVW�IRU����\HDUV�VLQFH�JUDGXDWLRQ���$V�D�PLQH�DQG�FRQVXOWLQJ�JHRORJLVW�RYHU�WKH�ODVW����\HDUV�,�KDYH�ZRUNHG�RQ�
RYHU����SURMHFWV�DQG�PLQHV��FRQGXFWLQJ�PLQHUDO�UHVRXUFH�HVWLPDWLRQ�DQG�RWKHU�UHODWHG�VWXGLHV���0\�UHFHQW�DQG�UHOHYDQW�
H[SHULHQFH�IRU�WKH�SXUSRVH�RI�WKLV�7HFKQLFDO�5HSRUW�LV��

x ,�DVVLVWHG�LQ�SUHSDUDWLRQ�RI�WKH�6XQVKLQH�6LOYHU�0LQLQJ�)HDVLELOLW\�6WXG\�IRU�WKH�/RV�*DWRV�0LQH�ORFDWHG�LQ�&KLKXDKXD��
0H[LFR��

x , �ZDV �UHVSRQVLEOH �IRU �WKH �0LQHUDO �5HVHUYHV �DQG�0LQH �GHVLJQ �IRU �WKH �6LOYHU �6WDQGDUG �0LQLQJ �)HDVLELOLW\ �6WXG\ �IRU �WKH �
3LWDUULOOD�0LQH�LQ�'XUDQJR��0H[LFR��

x , �ZDV �UHVSRQVLEOH �IRU �WKH �DQQXDO �UHVHUYH �XSGDWH �DQG �UHFRQFLOLDWLRQ �DW �&DSVWRQH �0LQLQJ·V �&R]DPLQ �0LQH �LQ �
=DFDWHFDV��0H[LFR��

H� ,�YLVLWHG�WKH�/RV�)LORV�SURSHUW\�RQFH�IRU���GD\V�EHWZHHQ����DQG����'HFHPEHU�������

I� ,�ZDV�VROHO\�UHVSRQVLEOH�IRU�6HFWLRQV����������������������������������DQG������RI�WKH�7HFKQLFDO�5HSRUW�DQG�IRU�FRQWULEXWLQJ�WR�
SRUWLRQV�RI�6HFWLRQV������������DQG�������

J� , �DP �LQGHSHQGHQW �RI �/HDJROG �0LQLQJ �&RUSRUDWLRQ� �DSSO\LQJ �WKH �GHILQLWLRQ �RI �LQGHSHQGHQFH �VHW �RXW �LQ �6HFWLRQ ���� �RI �
1,���������

K� ,�DP�LQGHSHQGHQW�RI�/HDJROG�0LQLQJ�&RUSRUDWLRQ��*ROGFRUS�,QF��DQG�DQ\�RI�WKHLU�DVVRFLDWHG�RU�DIILOLDWHG�HQWLWLHV�DQG�WKH�
SURSHUW\�WKDW �LV�WKH�VXEMHFW �RI �WKH�7HFKQLFDO�5HSRUW� �DSSO\LQJ�WKH�GHILQLWLRQ�RI�LQGHSHQGHQFH�VHW�RXW �LQ�6HFWLRQ���� �RI �
1,���������

L� 1HLWKHU�,��QRU�DQ\�DIILOLDWHG�HQWLW\�RI�PLQH��LV�DW�SUHVHQW�XQGHU�DQ�DJUHHPHQW��DUUDQJHPHQW��RU�XQGHUVWDQGLQJ�RU�H[SHFWV�
WR�EHFRPH�DQ�LQVLGHU��DVVRFLDWH��DIILOLDWHG�HQWLW\��RU�HPSOR\HH�RI�/HDJROG�0LQLQJ�&RUSRUDWLRQ��*ROGFRUS�,QF��RU�DQ\�RI�
WKHLU�DVVRFLDWHG�RU�DIILOLDWHG�HQWLWLHV�RU�WKH�SURSHUW\�WKDW�LV�WKH�VXEMHFW�RI�WKH�7HFKQLFDO�5HSRUW��

M� 1HLWKHU�,��QRU�DQ\�DIILOLDWHG�HQWLW\�RI�PLQH��RZQ³GLUHFWO\�RU�LQGLUHFWO\³QRU�H[SHFW�WR�UHFHLYH�DQ\�LQWHUHVW�LQ�WKH�SURSHUWLHV�
RU �VHFXULWLHV �RI �/HDJROG �0LQLQJ �&RUSRUDWLRQ� �*ROGFRUS �,QF� �RU �DQ\ �RI �WKHLU �DVVRFLDWHG �RU �DIILOLDWHG �FRPSDQLHV �RU �WKH �
SURSHUW\�WKDW�LV�WKH�VXEMHFW�RI�WKH�7HFKQLFDO�5HSRUW��

N� 1HLWKHU �,� �QRU �DQ\�DIILOLDWHG�HQWLW\�RI �PLQH� �KDYH�HDUQHG�WKH�PDMRULW\�RI �RXU�LQFRPH�GXULQJ �WKH �SUHFHGLQJ �� �\HDUV �IURP�
/HDJROG�0LQLQJ�&RUSRUDWLRQ��*ROGFRUS�,QF��RU�DQ\�RI�WKHLU�DVVRFLDWHG�RU�DIILOLDWHG�FRPSDQLHV�RU�WKH�SURSHUW\�WKDW�LV�WKH�
VXEMHFW�RI�WKH�7HFKQLFDO�5HSRUW��

O� ,�KDYH�QRW�KDG�SULRU�LQYROYHPHQW�ZLWK�WKH�SURSHUW\�WKDW�LV�WKH�VXEMHFW�RI�WKH�7HFKQLFDO�5HSRUW��

P� , �KDYH �UHDG�1, �������� �1, �������&3� �DQG �)RUP �������)� �DQG �KDYH �SUHSDUHG �WKH �7HFKQLFDO �5HSRUW �LQ �FRPSOLDQFH �ZLWK �
1,���������1,�������&3��DQG�)RUP�������)����,�KDYH�SUHSDUHG�WKH�7HFKQLFDO�5HSRUW�LQ�FRQIRUPLW\�ZLWK�JHQHUDOO\�DFFHSWHG�
&DQDGLDQ�PLQLQJ�LQGXVWU\�SUDFWLFH��DQG�DV�RI�WKH�GDWH�RI�WKH�FHUWLILFDWH��WR�WKH�EHVW�RI�P\�NQRZOHGJH��LQIRUPDWLRQ��DQG�
EHOLHI��WKH�7HFKQLFDO�5HSRUW�FRQWDLQV�DOO�VFLHQWLILF�DQG�WHFKQLFDO�LQIRUPDWLRQ�WKDW�LV�UHTXLUHG�WR�EH�GLVFORVHG�WR�PDNH�WKH�
7HFKQLFDO�5HSRUW�QRW�PLVOHDGLQJ��

�

'DWHG�WKLV��VW�GD\�RI�0DUFK�������

´$OODQ�/��6FKDSSHUWµ�
6LJQDWXUH�
$OODQ�/��6FKDSSHUW�
6WDQWHF�&RQVXOWLQJ�,QWHUQDWLRQDO�//&�



'DZQ�*DUFLD��3*��&3*�

�����(DVW�3ODFLWD�GHO�2VR�
7XFVRQ��$UL]RQD��������
86$�
T� ���������������
E� GDZQKJDUFLD#T�FRP�

� ZZZ�VWDQWHF�FRP� ��

&(57,),&$7(�RI�$87+25�

7KLV�&HUWLILFDWH�RI�$XWKRU�KDV�EHHQ�SUHSDUHG�WR�PHHW�WKH�UHTXLUHPHQWV�RI�1DWLRQDO�,QVWUXPHQW��������6WDQGDUGV�RI�'LVFORVXUH�IRU�
0LQHUDO �3URMHFWV �DV �SXEOLVKHG��� �0D\������ �3DUW ����� � �7KLV �FHUWLILFDWH �DSSOLHV �WR �WKH �´$PHQGHG �1, ������� �7HFKQLFDO �5HSRUW �DQG �
3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW��/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFRµ�KHUHLQ�UHIHUUHG�WR�DV�WKH�´7HFKQLFDO�5HSRUW�µ�GDWHG�
���0DUFK�������

,��'DZQ�*DUFLD��KHUHE\�FHUWLI\�WKDW��

D� ,�UHVLGH�DW������(DVW�3ODFLWD�GHO�2VR��7XFVRQ��$UL]RQD���������86$��

E� ,�DP�D�JUDGXDWH�IURP�%UDGOH\�8QLYHUVLW\�LQ�3HRULD��,OOLQRLV��ZLWK�D�%DFKHORU�RI�$UW��*HRORJLFDO�6FLHQFHV��������DQG�IURP�
&DOLIRUQLD�6WDWH�8QLYHUVLW\�ZLWK�D�0DVWHU�RI�6FLHQFHV��*HRORJ\��+\GURJHRORJ\�(PSKDVLV�����������,�KDYH�SUDFWLFHG�P\�
SURIHVVLRQ�FRQWLQXRXVO\�VLQFH��������,�DP�DQ�LQGHSHQGHQW�FRQVXOWDQW��

F� , �DP�D�OLFHQVHG�3URIHVVLRQDO�*HRORJLVW �LQ�$UL]RQD��/LFHQVH�1R��������� �$ODVND��/LFHQVH�1R������� �DQG�&DOLIRUQLD��/LFHQVH�
1R�������� DQG� D� &HUWLILHG� 3URIHVVLRQDO� *HRORJLVW� UHJLVWHUHG� ZLWK� WKH� $PHULFDQ� ,QVWLWXWH� RI� 3URIHVVLRQDO� *HRORJLVWV�
�0HPEHUVKLS �1R� �&3*������� � �, �DP �DOVR �D �UHJLVWHUHG �PHPEHU �RI �WKH �6RFLHW\ �IRU �0LQLQJ� �0HWDOOXUJ\ �	 �([SORUDWLRQ �
�0HPEHUVKLS�1R������������

G� ,�DP�D�TXDOLILHG�SHUVRQ�IRU�WKH�SXUSRVH�RI�1,��������ZLWK�UHJDUGV�WR�(QYLURQPHQWDO��3HUPLWWLQJ��6RFLDO��DQG�ZDWHU�UHODWHG�
DVSHFWV���,�KDYH�ZRUNHG�DV�DQ�HQYLURQPHQWDO�*HRORJLVW�DQG�+\GURJHRORJLVW�IRU����\HDUV�VLQFH�JUDGXDWLRQ���0\�UHOHYDQW�
H[SHULHQFH�IRU�WKH�SXUSRVH�RI�WKLV�7HFKQLFDO�5HSRUW�LV��

x $FWHG �DV �WKH �4XDOLILHG �3HUVRQ �IRU �WKH �(QYLURQPHQWDO� �3HUPLWWLQJ� �DQG �6RFLDO �VHFWLRQV �IRU �� �1, ��������FRPSOLDQW �
WHFKQLFDO �UHSRUWV �DQG �PRUH �WKDQ ��� �GHWDLOHG �HQYLURQPHQWDO �DQG �SHUPLWWLQJ �UHYLHZV� �LQFOXGLQJ �VLWHV �ORFDWHG �LQ �
0H[LFR��

x &RQGXFWHG� HQYLURQPHQWDO�� VRFLR�HFRQRPLF�� RU� ZDWHU�UHODWHG� WDVNV� IRU� RYHU� ��� PLQHUDO� GHYHORSPHQW�� PLQHUDO�
SURFHVVLQJ�� DQG� PLQLQJ� RSHUDWLRQV� LQ� 0H[LFR�� � ,� KDYH� DOVR� FDUULHG� RXW� JHRORJLF� DQG� K\GURJHRORJLF� VWXGLHV� IRU�
HQYLURQPHQWDO�SURMHFWV�DW�RYHU����SURMHFWV�LQ�RWKHU�FRXQWULHV��

x ,�ZDV�UHVSRQVLEOH�IRU�6HFWLRQ������RI�WKH�1HZVWULNH�3($�IRU�WKH�$QD�3DXOD�SURMHFW�ORFDWHG�LQ�*XHUUHUR��0H[LFR��

x ,�ZDV�UHVSRQVLEOH�IRU�6HFWLRQ������RI�WKH�0LQDV�GH�2UR�7HFKQLFDO�5HSRUW�IRU�WKH�/RV�0XODWRV�PLQH�ORFDWHG�LQ�6RQRUD��
0H[LFR��

x ,�ZDV�UHVSRQVLEOH�IRU�6HFWLRQ������RI�WKH�7LPPLQV�*ROG�3($�IRU�WKH�$QD�3DXOD�SURMHFW�ORFDWHG�LQ�*XHUUHUR��0H[LFR��

x ,�ZDV�UHVSRQVLEOH�IRU�6HFWLRQ������RI�WKH�0F(ZHQ�7HFKQLFDO�5HSRUW�IRU�WKH�(O�*DOOR�3KDVH�,,�SURMHFW�ORFDWHG�LQ�6LQDORD��
0H[LFR��

H� ,�YLVLWHG�WKH�/RV�)LORV�SURSHUW\�RQFH�IRU���GD\V�EHWZHHQ����DQG����'HFHPEHU�������

I� , �ZDV�VROHO\�UHVSRQVLEOH�IRU�6HFWLRQ������RI�WKH�7HFKQLFDO�5HSRUW�DQG�IRU�FRQWULEXWLQJ�WR�SRUWLRQV�RI�6HFWLRQV����������������
������������DQG�������

J� ,�DP�LQGHSHQGHQW�RI�/HDJROG�0LQLQJ�&RUSRUDWLRQ��*ROGFRUS�,QF��DQG�DQ\�RI�WKHLU�DVVRFLDWHG�RU�DIILOLDWHG�HQWLWLHV�DQG�WKH�
SURSHUW\�WKDW �LV �WKH�VXEMHFW �RI �WKH�7HFKQLFDO�5HSRUW� �DSSO\LQJ�WKH�GHILQLWLRQ�RI�LQGHSHQGHQFH�VHW�RXW �LQ �6HFWLRQ�����RI �
1,���������

K� 1HLWKHU�,��QRU�DQ\�DIILOLDWHG�HQWLW\�RI�PLQH��LV�DW�SUHVHQW�XQGHU�DQ�DJUHHPHQW��DUUDQJHPHQW��RU�XQGHUVWDQGLQJ�RU�H[SHFWV�
WR�EHFRPH�DQ�LQVLGHU��DVVRFLDWH��DIILOLDWHG�HQWLW\��RU�HPSOR\HH�RI�/HDJROG�0LQLQJ�&RUSRUDWLRQ��*ROGFRUS�,QF��RU�DQ\�RI�
WKHLU�DVVRFLDWHG�RU�DIILOLDWHG�HQWLWLHV�RU�WKH�SURSHUW\�WKDW�LV�WKH�VXEMHFW�RI�WKH�7HFKQLFDO�5HSRUW��

L� 1HLWKHU�,��QRU�DQ\�DIILOLDWHG�HQWLW\�RI�PLQH��RZQ³GLUHFWO\�RU�LQGLUHFWO\³QRU�H[SHFW�WR�UHFHLYH�DQ\�LQWHUHVW�LQ�WKH�SURSHUWLHV�
RU �VHFXULWLHV �RI �/HDJROG �0LQLQJ �&RUSRUDWLRQ� �*ROGFRUS �,QF� �RU �DQ\ �RI �WKHLU �DVVRFLDWHG �RU �DIILOLDWHG �FRPSDQLHV �RU �WKH �
SURSHUW\�WKDW�LV�WKH�VXEMHFW�RI�WKH�7HFKQLFDO�5HSRUW��

M� 1HLWKHU �,� �QRU �DQ\�DIILOLDWHG�HQWLW\�RI �PLQH� �KDYH�HDUQHG�WKH�PDMRULW\�RI �RXU�LQFRPH�GXULQJ �WKH �SUHFHGLQJ �� �\HDUV �IURP�
/HDJROG�0LQLQJ�&RUSRUDWLRQ��*ROGFRUS�,QF��RU�DQ\�RI�WKHLU�DVVRFLDWHG�RU�DIILOLDWHG�FRPSDQLHV�RU�WKH�SURSHUW\�WKDW�LV�WKH�
VXEMHFW�RI�WKH�7HFKQLFDO�5HSRUW��

N� ,�KDYH�QRW�KDG�SULRU�LQYROYHPHQW�ZLWK�WKH�SURSHUW\�WKDW�LV�WKH�VXEMHFW�RI�WKH�7HFKQLFDO�5HSRUW��

O� , �KDYH �UHDG�1, �������� �1, �������&3� �DQG �)RUP �������)� �DQG �KDYH �SUHSDUHG �WKH �7HFKQLFDO �5HSRUW �LQ �FRPSOLDQFH �ZLWK �
1,���������1,�������&3��DQG�)RUP�������)����,�KDYH�SUHSDUHG�WKH�7HFKQLFDO�5HSRUW�LQ�FRQIRUPLW\�ZLWK�JHQHUDOO\�DFFHSWHG�
&DQDGLDQ�PLQLQJ�LQGXVWU\�SUDFWLFH��DQG�DV�RI�WKH�GDWH�RI�WKH�FHUWLILFDWH��WR�WKH�EHVW�RI�P\�NQRZOHGJH��LQIRUPDWLRQ��DQG�
EHOLHI��WKH�7HFKQLFDO�5HSRUW�FRQWDLQV�DOO�VFLHQWLILF�DQG�WHFKQLFDO�LQIRUPDWLRQ�WKDW�LV�UHTXLUHG�WR�EH�GLVFORVHG�WR�PDNH�WKH�
7HFKQLFDO�5HSRUW�QRW�PLVOHDGLQJ��

�

'DWHG�WKLV��VW�GD\�RI�0DUFK�������

´'DZQ�+��*DUFLDµ�
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(+$�(QJLQHHULQJ�/WG��
$OIUHG�6��+D\GHQ��3�(QJ��

����5XVKEURRN�'ULYH�
1HZPDUNHW��2QWDULR��/�;��&��
&DQDGD�
T� ���������������
E� D�KD\GHQ#HKDHQJLQHHULQJ�FRP�

� ZZZ�VWDQWHF�FRP� ��

&(57,),&$7(�RI�$87+25�

7KLV�&HUWLILFDWH�RI�$XWKRU�KDV�EHHQ�SUHSDUHG�WR�PHHW�WKH�UHTXLUHPHQWV�RI�1DWLRQDO�,QVWUXPHQW��������6WDQGDUGV�RI�'LVFORVXUH�IRU�
0LQHUDO �3URMHFWV �DV �SXEOLVKHG��� �0D\������ �3DUW ����� � �7KLV �FHUWLILFDWH �DSSOLHV �WR �WKH �´$PHQGHG �1, ������� �7HFKQLFDO �5HSRUW �DQG �
3UHOLPLQDU\�(FRQRPLF�$VVHVVPHQW��/RV�)LORV�*ROG�0LQH��*XHUUHUR�6WDWH��0H[LFRµ�KHUHLQ�UHIHUUHG�WR�DV�WKH�´7HFKQLFDO�5HSRUW�µ�GDWHG�
���0DUFK�������

,��$OIUHG�6��+D\GHQ��KHUHE\�FHUWLI\�WKDW��

D� ,�UHVLGH�DW�����5XVKEURRN�'ULYH��1HZPDUNHW��2QWDULR��/�;��&���&DQDGD��

E� ,�DP�D�JUDGXDWH�RI�WKH�8QLYHUVLW\�RI�%ULWLVK�&ROXPELD�LQ�9DQFRXYHU��%ULWLVK�&ROXPELD��ZLWK�D�%DFKHORU�RI�$SSOLHG�6FLHQFH��
0HWDOOXUJLFDO�(QJLQHHULQJ���������DQG�,�KDYH�SUDFWLFHG�P\�SURIHVVLRQ�FRQWLQXRXVO\�VLQFH�WKDW�WLPH��

F� , �DP�D�PHPEHU �RI�WKH�&DQDGLDQ�,QVWLWXWH�RI �0LQLQJ� �0HWDOOXUJ\�DQG�3HWUROHXP�DV�ZHOO �DV�D�3URIHVVLRQDO�(QJLQHHU �DQG�
'HVLJQDWHG�&RQVXOWLQJ�(QJLQHHU�UHJLVWHUHG�ZLWK�3URIHVVLRQDO�(QJLQHHUV�2QWDULR��1R�������������

G� , �DP�WKH�3UHVLGHQW �RI�(+$�(QJLQHHULQJ�/WG�� �D�FRQVXOWLQJ�PHWDOOXUJLFDO�HQJLQHHULQJ�ILUP� �ZKLFK�KDV�EHHQ�DXWKRUL]HG �WR �
SUDFWLFH �SURIHVVLRQDO �HQJLQHHULQJ �E\ �WKH �$VVRFLDWLRQ �RI �3URIHVVLRQDO �(QJLQHHUV �RI �2QWDULR ��3(2� �VLQFH ������ � �, �DP �DQ �
$VVRFLDWH�0HWDOOXUJLFDO�(QJLQHHU�ZLWK� 6WDQWHF�&RQVXOWLQJ� ,QWHUQDWLRQDO�//&��DQ�HQJLQHHULQJ� ILUP�DXWKRUL]HG� WR�SUDFWLFH�
SURIHVVLRQDO�HQJLQHHULQJ�E\�WKH�6WDWH�RI�$UL]RQD�%RDUG�RI�7HFKQLFDO�5HJLVWUDWLRQ��

H� , �DP�D �TXDOLILHG �SHUVRQ �IRU �WKH �SXUSRVH �RI �1, ������� �ZLWK �UHJDUG �WR �PLQHUDO �SURFHVVLQJ �DQG�K\GURPHWDOOXUJ\� � �, �KDYH �
ZRUNHG�DV�DQ�HQJLQHHU�IRU����\HDUV�VLQFH�JUDGXDWLRQ���0\�UHOHYDQW�H[SHULHQFH�IRU�WKH�SXUSRVH�RI�WKLV�7HFKQLFDO�5HSRUW�LV��

x (VWLPDWLRQ�FRQILUPDWLRQ� RI� FDSLWDO� DQG� RSHUDWLQJ� FRVWV�� DVVHVVPHQW� RI� PHWDOOXUJLFDO� VWDWXV�� DQG� FRQWUDFW�
PHWDOOXUJLFDO�ODERUDWRU\�FDSDELOLWLHV�IRU�D�KHDS�OHDFK�SURMHFW�LQ�.D]DNKVWDQ��

x $VVLVWDQFH�ZLWK�WKH�GHVLJQ��SURFXUHPHQW��DQG�VWDUW�XS�RI�D��������WRQQH�SLORW�KHDS�LQ�&DQDGD��

x 0HWDOOXUJLFDO �HYDOXDWLRQV �DQG �FRVW �HVWLPDWLQJ �IRU �D �SURSRVHG �KHDS �OHDFK �RSHUDWLRQ� �LQFRUSRUDWLQJ �D �QXPEHU �RI �
VPDOO�JROG�GHSRVLWV�LQ�0H[LFR��

I� ,�KDYH�QRW�YLVLWHG�WKH�/RV�)LORV�SURSHUW\���$Q�(+$�(QJLQHHULQJ�/WG��DVVRFLDWH�ZLWK�RYHU����\HDUV�LQ�WKH�LQGXVWU\�DQG�D�0DVWHU�
RI�6FLHQFH��0HWDOOXUJLFDO�(QJLQHHULQJ�YLVLWHG�VLWH�RQ�P\�EHKDOI�IRU���GD\V�IURP�'HFHPEHU����DQG����'HFHPEHU������DQG�
KH�KDV�DFWHG�XQGHU�P\�VXSHUYLVLRQ��

J� ,�ZDV�VROHO\�UHVSRQVLEOH�IRU�6HFWLRQV������DQG������RI�WKH�7HFKQLFDO�5HSRUW�DQG�IRU�FRQWULEXWLQJ�WR�SRUWLRQV�RI�6HFWLRQV�����
DQG�������

K� ,�DP�LQGHSHQGHQW�RI�/HDJROG�0LQLQJ�&RUSRUDWLRQ��*ROGFRUS�,QF��DQG�DQ\�RI�WKHLU�DVVRFLDWHG�RU�DIILOLDWHG�HQWLWLHV�DQG�WKH�
SURSHUW\�WKDW �LV�WKH�VXEMHFW �RI �WKH�7HFKQLFDO�5HSRUW� �DSSO\LQJ�WKH�GHILQLWLRQ�RI�LQGHSHQGHQFH�VHW�RXW �LQ�6HFWLRQ���� �RI �
1,���������

L� 1HLWKHU�,��QRU�DQ\�DIILOLDWHG�HQWLW\�RI�PLQH��LV�DW�SUHVHQW�XQGHU�DQ�DJUHHPHQW��DUUDQJHPHQW��RU�XQGHUVWDQGLQJ�RU�H[SHFWV�
WR�EHFRPH�DQ�LQVLGHU��DVVRFLDWH��DIILOLDWHG�HQWLW\��RU�HPSOR\HH�RI�/HDJROG�0LQLQJ�&RUSRUDWLRQ��*ROGFRUS�,QF��RU�DQ\�RI�
WKHLU�DVVRFLDWHG�RU�DIILOLDWHG�HQWLWLHV�RU�WKH�SURSHUW\�WKDW�LV�WKH�VXEMHFW�RI�WKH�7HFKQLFDO�5HSRUW��

M� 1HLWKHU�,��QRU�DQ\�DIILOLDWHG�HQWLW\�RI�PLQH��RZQ³GLUHFWO\�RU�LQGLUHFWO\³QRU�H[SHFW�WR�UHFHLYH�DQ\�LQWHUHVW�LQ�WKH�SURSHUWLHV�
RU �VHFXULWLHV �RI �/HDJROG �0LQLQJ �&RUSRUDWLRQ� �*ROGFRUS �,QF� �RU �DQ\ �RI �WKHLU �DVVRFLDWHG �RU �DIILOLDWHG �FRPSDQLHV �RU �WKH �
SURSHUW\�WKDW�LV�WKH�VXEMHFW�RI�WKH�7HFKQLFDO�5HSRUW��

N� 1HLWKHU �,� �QRU �DQ\�DIILOLDWHG�HQWLW\�RI �PLQH� �KDYH�HDUQHG�WKH�PDMRULW\�RI �RXU�LQFRPH�GXULQJ �WKH �SUHFHGLQJ �� �\HDUV �IURP�
/HDJROG�0LQLQJ�&RUSRUDWLRQ��*ROGFRUS�,QF��RU�DQ\�RI�WKHLU�DVVRFLDWHG�RU�DIILOLDWHG�FRPSDQLHV�RU�WKH�SURSHUW\�WKDW�LV�WKH�
VXEMHFW�RI�WKH�7HFKQLFDO�5HSRUW��

O� ,�KDYH�QRW�KDG�SULRU�LQYROYHPHQW�ZLWK�WKH�SURSHUW\�WKDW�LV�WKH�VXEMHFW�RI�WKH�7HFKQLFDO�5HSRUW��

P� , �KDYH�UHDG�1,���������1,�������&3��DQG�)RUP�������)��DQG�KDYH�SUHSDUHG�WKH�7HFKQLFDO�5HSRUW�LQ�FRPSOLDQFH�ZLWK�1,�
��������1,�������&3��DQG�)RUP�������)����,�KDYH�SUHSDUHG�WKH�7HFKQLFDO�5HSRUW�LQ�FRQIRUPLW\�ZLWK�JHQHUDOO\�DFFHSWHG�
&DQDGLDQ�PLQLQJ�LQGXVWU\�SUDFWLFH��DQG�DV�RI�WKH�GDWH�RI�WKH�FHUWLILFDWH��WR�WKH�EHVW�RI�P\�NQRZOHGJH��LQIRUPDWLRQ��DQG�
EHOLHI��WKH�7HFKQLFDO�5HSRUW�FRQWDLQV�DOO�VFLHQWLILF�DQG�WHFKQLFDO�LQIRUPDWLRQ�WKDW�LV�UHTXLUHG�WR�EH�GLVFORVHG�WR�PDNH�WKH�
7HFKQLFDO�5HSRUW�QRW�PLVOHDGLQJ��

�
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