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&+$37(5�,�,1752'8&7,21 ������������������������������������������������������������������������������,�± �

���� 'HVFULSWLRQ�RI�WKH�%XVLQHVV�3ODQ�DQG�RU�$FWLYLWLHV�WR�EH�$VVHVVHG����������������������,�± �

������ 6WDWXV�RI�(,$�6WXG\ ����������������������������������������������������������������������������������,�± �

������ 6XLWDELOLW\�RI�/RFDWLRQ�RI�$FWLYLWLHV�3ODQ�ZLWK�6SDWLDO�SODQ ���������������������,�± �

������ 2YHUYLHZ�RI�$FWLYLW\�3ODQV�����������������������������������������������������������������������,�± �

�������� ����N9�6877�7UDQVPLVVLRQ�1HWZRUN����������������������������������������, ± �

��������� 6XEVWDWLRQ��*,� RU�6ZLWFKLQJ�6WDWLRQ������������������������������������������, ± ��

������ 6WDJHV�RI�$FWLYLW\��������������������������������������������������������������������������������������,�± ��

�������� 3UH�&RQVWUXFWLRQ�3KDVH���������������������������������������������������������������, ± ��

�������� &RQVWUXFWLRQ�3KDVH ���������������������������������������������������������������������, ± ��

�������� 2SHUDWLRQDO�3KDVH �����������������������������������������������������������������������, ± ��

������ 6FKHGXOH�RI�DFWLYLWLHV ��������������������������������������������������������������������������������,�± ��

������ $OWHUQDWLYHV�WR�EH�$VVHVVHG�LQ�(,$�����������������������������������������������������������,�± ��

���� 6XPPDU\�RI�,PSRUWDQW�,PSDFWV�$VVHVVHG�5HYLHZHG �������������������������������������������,�± ��

���� 6WXG\�$UHD�%RXQGDULHV�DQG�6WXG\�'HDGOLQHV �������������������������������������������������������,�± ��

������ 6WXG\�$UHD�/LPLWV �������������������������������������������������������������������������������������,�± ��

�������� 3URMHFW�/LPLWV������������������������������������������������������������������������������, ± ��
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�������� (FRORJLFDO�/LPLWV ������������������������������������������������������������������������, ± ��

�������� 6RFLDO�%RXQGDULHV �����������������������������������������������������������������������, ± ��

�������� $GPLQLVWUDWLYH�/LPLWV �����������������������������������������������������������������, ± ��

������ 6WXG\�GHDGOLQH�������������������������������������������������������������������������������������������,�± ��

&+$37(5�,,�'(6&5,37,21�2)�'(7$,/6�)520�7+(�,1,7,$/

(19,5210(17$/�6(77,1* ���������������������������������������������������������������������������� ,, ± �

���� &KHPLFDO�3K\VLFV�&RPSRQHQW ���������������������������������������������������������������������������� ,, ± �

������ &OLPDWRORJ\����������������������������������������������������������������������������������������������� ,, ± �

������ $LU�TXDOLW\ ����������������������������������������������������������������������������������������������� ,,�± �

������ 1RLVH ,,�± �

������ +\GURORJ\ ����������������������������������������������������������������������������������������������� ,,�± �

������ :DWHU�TXDOLW\������������������������������������������������������������������������������������������� ,,�± �

������ /DQG�8VH ������������������������������������������������������������������������������������������������� ,,�± ��

������ (OHFWULF�)LHOG�DQG�0DJQHWLF�)LHOG ����������������������������������������������������������� ,,�± ��

�������� /LPLWV�DQG�(IIHFWV�RI�(OHFWULF�)LHOG�DQG�0DJQHWLF�

)LHOG�([SRVXUH WR�&RPPXQLW\�+HDOWK �������������������������������������� ,,�± ��

�������� 5HVHDUFK�RQ�(OHFWULF�)LHOGV�DQG�0DJQHWLF�)LHOGV ���������������������� ,,�± ��

���� %LRORJ\�&RPSRQHQWV ������������������������������������������������������������������������������������������� ,, ± ��

������ 9HJHWDWLRQ ������������������������������������������������������������������������������������������������ ,, ± ��

�������� 9HJHWDWLRQ�RI�6HFRQGDU\�)RUHVWV�DQG�6KUXEV ���������������������������� ,,�± ��

�������� &XOWLYDWLRQ�9HJHWDWLRQ ��������������������������������������������������������������� ,,�± ��

������ )DXQD��:LOGOLIH� ��������������������������������������������������������������������������������������� ,, ± ��

������ %LRORJ\�&RPSRQHQWV�������������������������������������������������������������������������������� ,, ± ��

�������� :DWHU�%LRWD �������������������������������������������������������������������������������� ,,�± ��

���� 7UDQVSRUWDWLRQ ������������������������������������������������������������������������������������������������������ ,, ± ��
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������ %DVLF�DQG�$FWXDO�&DSDFLW\�RI�+LJKZD\ ��������������������������������������������������� ,, ± ��

������ 7UDIILF�)ORZ�9ROXPH ��������������������������������������������������������������������������������� ,, ± ��

������ 'HJUHH�RI�7UDIILF�6DWXUDWLRQ �������������������������������������������������������������������� ,, ± ��

������ 7UDIILF�9HORFLW\ ����������������������������������������������������������������������������������������� ,, ± ��

���� 6RFLDO��(FRQRP\�DQG�&XOWXUH ������������������������������������������������������������������������������ ,, ± ��

������ 3RSXODWLRQ �������������������������������������������������������������������������������������������������� ,, ± ��

������ 6RFLDO�(FRQRP\ ����������������������������������������������������������������������������������������� ,, ± ��

������ 6RFLR�FXOWXUDO������������������������������������������������������������������������������������������� ,, ± ��

������ &RPPXQLW\�3HUFHSWLRQ�DQG�$WWLWXGH�5HJDUGLQJ�WKH�3URMHFW�6LWH ������������ ,, ± ��

���� &RPPXQLW\�+HDOWK�&RPSRQHQW ��������������������������������������������������������������������������� ,, ± ��

������ ,QIUDVWUXFWXUH�RI�&RPPXQLW\�+HDOWK�6HUYLFH������������������������������������������� ,, ± ��

������ 0RUELGLW\���3DWWHUQ�RI�'LVHDVH ������������������������������������������������������������������� ,, ± ��

������ (QYLURQPHQW�6DQLWDWLRQ ��������������������������������������������������������������������������� ,, ± ��

&+$37(5�,,,�(67,0$7,21�2)�,03257$17�,03$&7������������������������������� ,,, ± �

���� 3UH�&RQVWUXFWLRQ�3KDVH���������������������������������������������������������������������������������������� ,,,± �

������ 'LVUXSWLRQ�RI�3RSXODWLRQ�/LYHOLKRRGV������������������������������������������������������� ,,,± �

������ 7KH�(PHUJHQFH�2I�3XEOLF�$WWLWXGHV�$QG�1HJDWLYH�3HUFHSWLRQV �������������� ,,,± �

������ 3RWHQWLDO�IRU�6RFLDO�&RQIOLFW���������������������������������������������������������������������� ,,,± �

���� &RQVWUXFWLRQ�3KDVH ���������������������������������������������������������������������������������������������� ,,,± ��

������ /LYHOLKRRG ������������������������������������������������������������������������������������������������ ,,,± ��

������ &RPPXQLW\�$WWLWXGHV�$QG�3HUFHSWLRQV ��������������������������������������������������� ,,,± ��

������ 6RFLDO�&RQIOLFW ����������������������������������������������������������������������������������������� ,,,± ��

������ 'HFUHDVLQJ�$LU�4XDOLW\ ���������������������������������������������������������������������������� ,,,± ��

������ ,QFUHDVHG�1RLVH�,QWHQVLW\������������������������������������������������������������������������� ,,,± ��

������ 7UDIILF�6DIHW\�'LVRUGHUV��������������������������������������������������������������������������� ,,,± ��
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������ 5RDG�'DPDJH�2FFXUUHG ��������������������������������������������������������������������������� ,,,± ��

���� 2SHUDWLRQ�3KDVH ��������������������������������������������������������������������������������������������������� ,,,± ��

������ /LYHOLKRRG ������������������������������������������������������������������������������������������������ ,,,± ��

������ 'HFUHDVLQJ�/DQG�$VVHWV ��������������������������������������������������������������������������� ,,,± ��

������ 7KH�(PHUJHQFH�2I�3XEOLF�$WWLWXGHV�$QG�1HJDWLYH�3HUFHSWLRQV ������������� ,,,± ��

������ 6RFLDO�&RQIOLFW������������������������������������������������������������������������������������������ ,,,± ��

������ ,QFUHDVHG�1RLVH�,QWHQVLW\ ������������������������������������������������������������������������� ,,,± ��

������ 7KH�(PHUJHQFH�2I�0DJQHWLF�)LHOGV�$QG�(OHFWULF�)LHOGV ������������������������ ,,,± ��

&+$37(5�,9�+2/,67,&�(9$/8$7,21�2)�(19,5210(17$/�

,03$&76 �������������������������������������������������������������������������������������������������������������,9 ± �

���� 5HYLHZ�RI�3UHGLFWHG�(QYLURQPHQWDO�,PSDFWV ������������������������������������������������������,9± �

������ ,PSDFWV�WKDW�2FFXU�LQ�WKH�6DPH�6SDFH�DQG�7LPH�������������������������������������,9± �

������ 7KH�0RVW�,PSDFWIXO�&RPSRQHQWV�RI�$FWLYLWLHV����������������������������������������,9± �

������ $UHDV�7KDW�1HHG�$WWHQWLRQ ������������������������������������������������������������������������,9± �

���� 'LUHFWLRQ�IRU�0DQDJHPHQW�RI�(QYLURQPHQWDO�,PSDFWV ����������������������������������������,9± �

������ 3UH�&RQVWUXFWLRQ�3KDVH ����������������������������������������������������������������������������,9± �

������ &RQVWUXFWLRQ�3KDVH�����������������������������������������������������������������������������������,9± �

������ 2SHUDWLRQ�3KDVH ���������������������������������������������������������������������������������������,9± �

���� 5HFRPPHQGHG�(QYLURQPHQWDO�)HDVLELOLW\�����������������������������������������������������������,9± �

%,%/,2*5$3+<

$77$&+0(17





37��3/1��3HUVHUR��81,7�,1'8.�3(0%$1*81$1�3(0%$1*.,7�680$7(5$������������������� /,67�2)�7$%/(6

$1'$/�2)�'(9(/230(17�3/$1�2)�����.9�75$160,66,21�/,1(��3/73�+8/8/$,6�3(.$/21*$1�$1'�5($/7('�68%67$7,21 YLL
,1�',675,&7�2)�/(%21*��5(-$1*�/(%21*�$1'�.(3$+,$1*��%(1*.8/8�3529,1&(

/,67�2)�7$%/(6

7DEOH������ 7RZHU�1XPEHU��7\SH�DQG�/RFDWLRQ������������������������������������������������������������� ,�� ��

7DEOH������ 1XPEHU�RI�7RZHU�3HU�9LOODJHV�IURP�WKH�+XOXODLV�7UDQVPLVVLRQ�

1HWZRUN�� 3HNDORQJDQ���������������������������������������������������������������������������������� ,�� ��

7DEOH������ 3ODQ�IRU�ODQG�UHTXLUHPHQWV�IRU�WRZHU�VLWHV ��������������������������������������������������� ,�� ��

7DEOH������ 7KH�PLQLPXP�KRUL]RQWDO�IUHH�GLVWDQFH�IURP�WKH�YHUWLFDO�D[LV�RI�

WKH�WRZHU�DW�6877�����N9��������������������������������������������������������������������������� ,�� ��

7DEOH������ 7KH�PLQLPXP�YHUWLFDO�FOHDUDQFH�EHWZHHQ�WKH�GHOLYHU\�RI�����N9�

6877�ZLWK�WKH�JURXQG�DQG�RWKHU�REMHFWV ����������������������������������������������������� ,�� ��

7DEOH������ 7KH�FRPSRVLWLRQ�RI�WKH�ZRUNIRUFH�SODQ�QHHGHG������������������������������������������� ,�� ��

7DEOH������ 3ODQV�IRU�PDWHULDO�UHTXLUHPHQWV�IRU�IRXQGDWLRQV�DQG�WRZHUV ����������������������� ,�� ��

7DEOH������ /LVW�RI�SODQQHG�HTXLSPHQW��YHKLFOHV�DQG�HQJLQHV�WR�EH�XVHG ����������������������� ,�� ��

7DEOH������ 'HVFULSWLRQ�RI�WRZHU�SODQ�DQG�����N9�WUDQVPLVVLRQ�QHWZRUN���������������������� ,�� ��

7DEOH������ 7RZHU�W\SH�FRQILJXUDWLRQ����������������������������������������������������������������������������� ,�� ��

7DEOH������ 7HFKQLFDO�VSHFLILFDWLRQV�RI�WKH�W\SH�RI�$&65�W\SH�ZLUH ����������������������������� ,�� ��

7DEOH������ $FWLYLW\�,PSOHPHQWDWLRQ�6FKHGXOHV������������������������������������������������������������� ,�� ��

7DEOH������ 6XPPDU\�RI�,PSRUWDQW�+\SRWKHWLF�,PSDFWV�WR�EH�$VVHVVHG�5HYLHZHG������� ,�� ��

7DEOH������ 0DWUL[�IRU�(YDOXDWLQJ�3RWHQWLDO�,PSDFWV�RI�$FWLYLW\�3ODQV�RQ�

(QYLURQPHQWDO�&RPSRQHQWV������������������������������������������������������������������������� ,�� ��

7DEOH������ 6WXG\�GHDGOLQHV�IRU�HDFK�RI�WKH�LPSRUWDQW�K\SRWKHWLFDO�LPSDFWV ����������������� ,�� ��

7DEOH������ 5DLQIDOO�RI�WKH�6WXG\�$UHD�LQ����� ��������������������������������������������������������������� ,,�� �

7DEOH������ &OLPDWH�SDUDPHWHU VXPPDU\�LQ�WKH�VWXG\�DUHD�\HDU���������������������������������� ,,�� �

7DEOH������ $PELHQW�$LU�4XDOLW\�7HVW�5HVXOW��)LUVW�0HDVXUHPHQW� �������������������������������� ,,�� �

7DEOH������ $PELHQW�$LU�4XDOLW\�7HVW�5HVXOW��VHFRQG�PHDVXUHPHQW� ����������������������������� ,,�� �
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7DEOH������ $PELHQW�$LU�4XDOLW\�7HVW�5HVXOWV��WKLUG�PHDVXUHPHQW� ������������������������������� ,,�� �

7DEOH������ 6DPSOLQJ�'DWD�RI�5LYHU��:DWHU�4XDOLW\��VXUIDFH�ZDWHU�������������������������������� ,,�� �

7DEOH������ 6DPSOLQJ�'DWD�RI�5LYHU��:DWHU�4XDOLW\��VXUIDFH�ZDWHU�������������������������������� ,,�� �

7DEOH������ /DQG�XQLWV�DQG�JHRJUDSKLF�FRQGLWLRQV�DURXQG�WKH�6877�3DWKZD\V ����������� ,,�� ��

7DEOH������ 5HVXOWV�RI�(/)�PDJQHWLF�ILHOG�PHDVXUHPHQWV�DURXQG�KRXVHKROG�

DSSOLDQFHV���������������������������������������������������������������������������������������������������� ,,�� ��

7DEOH������ 7KH�WKUHVKROG�IRU�(OHFWULF�)LHOG�DQG�0DJQHWLF�)LHOG��([SRVXUHV���������������� ,,�� ��

7DEOH������ 5HVXOWV�RI�PRQLWRULQJ�RI�HOHFWULF�DQG�PDJQHWLF�ILHOGV�E\�

37�3/1�837��7UDQVPLVVLRQ�6HUYLFH�8QLW��%HQJNXOX�LQ����� ������������������� ,,�� ��

7DEOH������ 3HUFHQWDJH�RI�ODQG�XVH�GLVWULEXWLRQ�LQ�WKH�WRZHU�VLWH�SODQ��������������������������� ,,�� ��

7DEOH������ 7\SHV�RI�YHJHWDWLRQ�FRPSRVLQJ�VHFRQGDU\�IRUHVW�FRPPXQLW\�W\SH�

DQG�VKUXEV�LQ�WKH�VWXG\�DUHD ������������������������������������������������������������������������ ,,�� ��

7DEOH������ 7\SHV�RI�FXOWLYDWLRQ�RU�\DUG�YHJHWDWLRQ�LQ�WKH�VWXG\�DUHD ��������������������������� ,,�� ��

7DEOH������ 7\SHV�RI�ZLOGOLIH�DW�WKH�VWXG\�VLWH ��������������������������������������������������������������� ,,�� ��

7DEOH������ 7\SHV�DQG�$EXQGDQFH�RI�3K\WRSODQNWRQ ���������������������������������������������������� ,,�� ��

7DEOH������ 6SHFLHV�DQG�$EXQGDQFH�RI�=RRSODQNWRQ����������������������������������������������������� ,,�� ��

7DEOH������ 6DSURELF�,QGH[�ZLWK�%LRORJLFDO�,QWHUSUHWDWLRQ�RI�:DWHU�4XDOLW\���������������� ,,�� ��

7DEOH������ 6SHFLHV�DQG�$EXQGDQFH�RI�%HQWKRV ������������������������������������������������������������ ,,�� ��

7DEOH������ &KDUDFWHULVWLFV�DQG�&DSDFLW\�RI�+LJKZD\�5RDGV ���������������������������������������� ,,�� ��

7DEOH������ +LJKZD\�&DSDFLW\�DURXQG�3URMHFW�6LWH ������������������������������������������������������� ,,�� ��

7DEOH������ 'HQVLW\�RI�9HKLFOH�DQG�7UDIILF�)ORZ�9ROXPH�LQ�7ZR�+LJKZD\�

5RDGV�DURQG�3URMHFW�6LWH ����������������������������������������������������������������������������� ,,�� ��

7DEOH������ 'HJUHH�RI�6DWXUDWLRQ��'6��LQ�7ZR�+LJKZD\�5RDGV�DURQG�3URMHFW�6LWH������ ,,�� ��

7DEOH������ 9HORFLW\�RI�([LVWLQJ�9HKLFOH�DURXQG�3URMHFW�6LWH ��������������������������������������� ,,�� ��

7DEOH������ 3RSXODWLRQ�3URILOH�RI�(DFK�9LOODJH�LQ�$IIHFWHG�$UHD�RI�+LJK�

9ROWDJH�:LUHV�&RQVWUXFWLRQ�6LWH����������������������������������������������������������������� ,,�� ��
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7DEOH������ 3HUFHQWDJH�RI�%XVLQHVV�)LHOG�LQ�%HQJNXOX��3URYLQFH�LQ��������������������� ,,�� ��

7DEOH������5HVSRQGHQWV¶�,QFRPH�/HYHO������������������������������������������������������������������������ ,,�� ��

7DEOH������ (GXFDWLRQ�,QIUDVWUXFWXUH��$PRXQW�RI�6WXGHQW�DQG�7HDFKHU�LQ�

.HSDKLDQJ��5HMDQJ�/HERQJ��DQG�/HERQJ�'LVWULFWV�%HQJNXOX�

3URYLQFH�LQ����� ����������������������������������������������������������������������������������������� ,,�� ��

7DEOH������ $PRXQW�RI�5HVSRQGHQW�LQ�(DFK�5HJLRQ������������������������������������������������������ ,,�� ��

7DEOH������ &RPPXQLW\�,GHQWLW\�%DVHG�RQ�$JHV ����������������������������������������������������������� ,,�� ��

7DEOH������ &RPPXQLW\�,GHQWLW\�%DVHG�RQ�/DVW�/HYHO�RI�(GXFDWLRQ����������������������������� ,,�� ��

7DEOH������ -RE�.LQGV�RI�5HVSRQGHQW ���������������������������������������������������������������������������� ,,�� ��

7DEOH������ *HQHUDO�&RQGLWLRQ�RI�&RPPXQLW\�/LYHOLKRRG�LQ�WKH�6WXG\�$UHD��������������� ,,�� ��

7DEOH������ ,QFRPH�/HYHO�RI�5HVSRQGHQWV��������������������������������������������������������������������� ,,�� ��

7DEOH������ +RXVH�2ZQHUVKLS�6WDWXV ����������������������������������������������������������������������������� ,,�� ��

7DEOH������ 7\SRORJ\�RI�+RXVHV������������������������������������������������������������������������������������ ,,�� ��

7DEOH������ .LQGV�RI�3ROOXWLRQ�DURXQG�3URMHFW�6LWH ������������������������������������������������������� ,,�� ��

7DEOH������ )ORRG�,QWHQVLW\�DURXQG�3URMHFW�6LWH������������������������������������������������������������� ,,�� ��

7DEOH������ $FWLYLWLHV�WKDW�DUH�2IWHQ�&DUULHG�2XW�7RJHWKHU�DURXQG�3URMHFW�6LWH ����������� ,,�� ��

7DEOH������ ,QVWLWXWLRQ�7\SHV�ZKLFK�$FFRPPRGDWH�WKH�&RPPXQLW\ ���������������������������� ,,�� ��

7DEOH������ ,QWHQVLW\�RI�&RQIOLFW ������������������������������������������������������������������������������������ ,,�� ��

7DEOH������ 3HUSHWUDWRUV�RI�&RPPXQLW\�&RQIOLFW����������������������������������������������������������� ,,�� ��

7DEOH������ 6WDJHV�RI�3URMHFW�$FWLYLWLHV�WKDW�KDYH�EHHQ�FRQGXFWLQJ�LQ�6WXG\�$UHD������� ,,�� ��

7DEOH������ 5HDVRQV�WR�$JUHH�ZLWK�WKH�3URMHFW�3ODQ������������������������������������������������������ ,,�� ��

7DEOH������ ([SHFWDWLRQV�IURP�WKH�3URMHFW�3ODQ������������������������������������������������������������� ,,�� ��

7DEOH������ 5LVNV���/RVVHV�'XH�WR�3URMHFW�3ODQ ������������������������������������������������������������� ,,�� ��

7DEOH������ 2WKHU�&RPSODLQWV�UHJDUGLQJ�3URMHFW�3ODQV�������������������������������������������������� ,,�� ��

7DEOH������ &RPPXQLW\�6XJJHVWLRQV�UHJDUGLQJ�3URMHFW�3ODQV�������������������������������������� ,,�± ��
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7DEOH������ $PRXQW�RI�0HGLFDO�)DFLOLWLHV�LQ�/HERQJ��5HMDQJ�/HERQJ��

DQG�.HSDKLDQJ�'LVWULFW�LQ������������������������������������������������������������������������ ,,�� ��

7DEOH������ $PRXQW�RI�0HGLFDO�:RUNHU�LQ�/HERQJ��5HMDQJ�/HERQJ��DQG�

.HSDKLDQJ�'LVWULFW�LQ����� ������������������������������������������������������������������������� ,,�� ��

7DEOH������ %LJJHVW����&DVHV�LQ�&XUXS�&RPPXQLW\�+HDOWK�&HQWHU�5HMDQJ�

/HERQJ�'LVWULFW�LQ����� ������������������������������������������������������������������������������ ,,�� ��

7DEOH������ %LJJHVW����&DVHV�LQ�.HSDKLDQJ�'LVWULFW�LQ���������������������������������������������� ,,�� ��

7DEOH������ %LJJHVW����&DVHV�LQ�/HERQJ�'LVWULFW�LQ��������������������������������������������������� ,,�� ��

7DEOH������ 7\SHV�RI�3ROOXWLRQ�([SHULHQFHG�DURXQG�WKH�6WXG\�$UHD����������������������������� ,,�� ��

7DEOH������ :DVWH�0DQDJHPHQW�6\VWHP ������������������������������������������������������������������������ ,,�� ��

7DEOH������ 6RXUFH�RI�'ULQNLQJ�:DWHU ��������������������������������������������������������������������������� ,,�� ��

7DEOH����� /LYHOLKRRGV�RI�&RPPXQLWLHV�$URXQG�WKH�6WXG\�$UHD ���������������������������������,,,� �

7DEOH������ 6WDJHV�RI�3URMHFW�$FWLYLWLHV�WKDW�+DYH�%HHQ�5XQQLQJ�LQ�WKH�6WXG\�$UHD�����,,,� �

7DEOH������ 6WDJHV�RI�3URMHFW�$FWLYLWLHV�WKDW�+DYH�%HHQ�5XQQLQJ�LQ�WKH�6WXG\�$UHD�����,,,� �

7DEOH������ &RPSRVLWLRQ�RI�ZRUNIRUFH�SODQV�QHHGHG������������������������������������������������������,,,���

7DEOH������ 5HVXOWV�RI�&DOFXODWLRQ�RI�1RLVH�'LVWULEXWLRQ�VRXUFHG�IURP�9HKLFOHV�

0RELOL]DWLRQ�DQG�'HPRELOL]DWLRQ�RI�+HDY\�(TXLSPHQW�DQG�&RQVWUXFWLRQ

0DWHULDOV�������������������������������������������������������������������������������������������������������,,,���

7DEOH������ 7UDIILF�LPSDFW�HVWLPDWHV�EDVHG�RQ�URDG�FDSDFLW\�YDOXHV��&�������������������������,,,���

7DEOH������ 5HVXOWV�RI�&DOFXODWLRQ�RI�1RLVH�'LVWULEXWLRQ�LQ�WKH�1HLJKERUKRRG�

$URXQG�WKH�$FWLYLW\�/RFDWLRQ �����������������������������������������������������������������������,,,���

7DEOH������ 0DWUL[�IRU�(YDOXDWLQJ�3RWHQWLDO�,PSDFWV�RI�$FWLYLW\�3ODQV�RQ�

(QYLURQPHQWDO�&RPSRQHQWV�������������������������������������������������������������������������,,,���

7DEOH������ 0DWUL[�IRU�(YDOXDWLQJ�3RWHQWLDO�,PSDFWV�RI�$FWLYLW\�3ODQV�RQ�

(QYLURQPHQWDO�&RPSRQHQWV����������������������������������������������������������������������� ,9� �

7DEOH������ 6XPPDU\�RI�,PSDFW�$QDO\VLV��������������������������������������������������������������������� ,9� ��
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)LJXUH������ 6RXWKHUQ�6XPDWUD�(OHFWULFLW\�1HWZRUN�������������������������������������������������������� ,�� �

)LJXUH������ 0DS�RI�WKH�����N9�WUDQVPLVVLRQ�QHWZRUN�SDWK�RI�WKH�+XOXODLV�

3HNDORQJDQ�3/73 ���������������������������������������������������������������������������������������� ,�� �

)LJXUH����� 0DS�RI�IRUHVW�DUHD�DURXQG�WKH�����N9�WUDQVPLVVLRQ�OLQH�RI�WKH�

+XOXODLV�3HNDORQJDQ�3/73 ������������������������������������������������������������������������� ,�� �

)LJXUH������ 0DS�RI�WKH�5HJLRQDO�6SDWLDO�3ODQQLQJ��575:��RI�%HQJNXOX�3URYLQFH������ ,�� �

)LJXUH����� 6LQJOH�/LQH�'LDJUDP�*DUGX�,QGXN����N9�6LVWHP�'RXEOH��%XVEDU�

DQG KDOI�EUHDNHU� ���������������������������������������������������������������������������������������� ,�� ��

)LJXUH������ RI�ODQG�QHHGHG�IRU�D�����N9�6877�WRZHU�VLWH������������������������������������������� ,�� ��

)LJXUH������ 7KH�ORQJLWXGLQDO�VHFWLRQ�RI�WKH�6877�����.Y�IUHH�VSDFH ������������������������� ,�� ��

)LJXUH������ 7RS�YLHZ�RI�IUHH�VSDFH������������������������������������������������������������������������������� ,�� ��

)LJXUH������ &URVV�VHFWLRQ�RI�IUHH�VSDFH�LQ�WKH�FHQWHU�RI�WKH�JRDO ��������������������������������� ,�� ��

)LJXUH ����� 0DS�RI�3ODQV�IRU�7UDQVSRUWLQJ�0DWHULDOV�DQG�(TXLSPHQW ������������������������� ,�� ��

)LJXUH������� 6FRSLQJ�)ORZ�&KDUW ����������������������������������������������������������������������������������� ,�� ��

)LJXUH������� 0DSV�RI�6WXG\�$UHD�%RXQGDULHV���������������������������������������������������������������� ,�� ��

)LJXUH������ :LQGURVH�RI�ZLQG�GLUHFWLRQ�DQG�ZLQG�YHORFLW\�LQ�WKH�VWXG\�DUHD ��������������� ,,�� �

)LJXUH������ /DQG�XVH�DURXQG�WKH�WRZHU�VLWH�SODQ�DQG�SDO���PRQXPHQW�%HQFK�

0DUN��%0����DW�WKH�PLGSRLQW�RI�WKH�WRZHU�WUHDG�� ������������������������������������ ,,�� ��

)LJXUH������ 7\SHV�RI�UXEEHU�SODQWDWLRQ�YHJHWDWLRQ��D�� FRIIHH�SODQWDWLRQ�

YHJHWDWLRQ�W\SH�ZLWK�VKDGH�SODQWV�&DVVLD��E���FRIIHH�WLOOHUV�LQWHUFURS�

EHWZHHQ�IUXLW�WUHHV��F���VHFRQGDU\�IRUHVW�YHJHWDWLRQ�W\SH��DQG�VKUXEV��G��,,�� ��

)LJXUH������ 7\SHV�RI�ULFH�HFRV\VWHPV��D���VHYHUDO�W\SHV�RI�\DUG�FURSV��E� ������������������ ,,�� ��

)LJXUH���� ,PSRUWDQW�,PSDFW�(YDOXDWLRQ ��������������������������������������������������������������������� ,9� �
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$SSHQGL[���� 7UDLQ�$JUHHPHQW ���������������������������������������������������������������������������������������� /��

$SSHQGL[���� 6SDWLDO�5HFRPPHQGDWLRQV �������������������������������������������������������������������������� /��

$SSHQGL[���� /DERUDWRU\�5HVXOWV ������������������������������������������������������������������������������������� /��

$SSHQGL[���� /HWWHUV�RI�&KDQJH�LQ�/RFDWLRQ�������������������������������������������������������������������� /��

$SSHQGL[���� $QQRXQFHPHQW�RI�(,$�LQ�0DVV�PHGLD ������������������������������������������������������� /��

$SSHQGL[���� 5HVXOWV�RI�3XEOLF�&RQVXOWDWLRQ ������������������������������������������������������������������� /��

$SSHQGL[���� 3XEOLF�&RQVXOWDWLRQ�'RFXPHQWDWLRQ ���������������������������������������������������������� /��

$SSHQGL[���� &RPSHWHQF\�5HJLVWUDWLRQ�IRU�(,$ &RPSLODWLRQ�,QVWLWXWLRQV���������������������� /��

$SSHQGL[���� &XUULFXOXP�9LWDH�(,$ &RPSLODWLRQ�7HDP������������������������������������������������� /��

$SSHQGL[����� /HWWHU�RI�6WDWHPHQW�IURP�([SHUWV ������������������������������������������������������������� /���

$SSHQGL[ ��� 'RFXPHQWDWLRQ�RI�6XUYH\�$FWLYLWLHV �������������������������������������������������������� /���
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&+$37(5 ,

)25(:25'

��� 'HVFULSWLRQ�RI�WKH�%XVLQHVV�DQG���RU�$FWLYLWLHV�3ODQ�WR�EH�$VVHVVHG

����� 6WDWXV�RI�$0'$/�6WXG\

$0'$/�VWXG\�IRU�GHYHORSPHQW�SODQ�RI������.9�7UDQVPLVVLRQ�/LQH�DQG�UHODWHG�VXEVWDWLRQ�

E\�37�3/1��3HUVHUR��8QLW�,QGXN�3HPEDQJXQDQ�3HPEDQJNLW�6XPDWHUD�LV�DQ�HQYLURQPHQWDO�

IHDVLELOLW\�VWXG\�FRQGXFWHG�DIWHU� WKH� LQLWLDO�VXUYH\�RI� WKH�FRQVWUXFWLRQ�RI� WKH� WUDQVPLVVLRQ�

QHWZRUN� �WKDW� LV��6XUYH\�GDQ�6RLO� ,QYHVWLJDWLRQ�7�/�����N9�3/73�+XOXODLV�3HNDORQJDQ���

ZKLFK�KDV�SURGXFHG�D�WUDQVPLVVLRQ�URXWH�PDS 3/73�+XOXODLV�3HNDORQJDQ��7KH�ORFDWLRQ�RI�

WKLV� DFWLYLW\� LV� LQ� WKUHH� UHJLRQV GLVWULFW� QDPHO\�� GLVWULFWV� /HERQJ�� 5HMDQJ� /HERQJ� DQG

.HSDKLDQJ�� ZLWK� OLQHV� DORQJ �� ������ .P ZLWK� ���� WRZHU� WUHDG� SRLQW�� � WKHUHIRUH� WKH�

DVVHVVPHQW� SURFHVV� RI� WKH� (,$� VWXG\� ZDV� WKH� DXWKRULW\� RI WKH� %HQJNXOX� 3URYLQFLDO�

*RYHUQPHQW� 7KH�(,$�SURFHVV�RI�WKLV�DFWLYLW\�KDV�EHHQ�VWDUWHG�VLQFH�DQ�DQQRXQFHPHQW�ZDV�

PDGH� LQ� WKH� SULQWRXW� RI� WKH� %HQJNXOX� 3HRSOH
V� *HQHUDO� 'DLO\� SXEOLVKHG� RQ� 7KXUVGD\��

)HEUXDU\����������KH�3XEOLF�&RQVXOWDWLRQ�ZDV�KHOG�WZLFH��RQ�)HEUXDU\���������ORFDWHG�DW�

$XOD� VXE�GLVWULFW� 5LPER�3HQJDGDQJ�� /HERQJ� DQG )HEUXDU\� ��� ����� ORFDWHG� DW�$XOD� 3ROD�

3HPHULQWDK� GLVWULFWV� 5HMDQJ� /HERQJ� IRU� WKH� 5HJHQF\� DUHD 5HMDQJ� /HERQJ� DQG� 5HJHQF\�

.HSDKLDQJ�

������ &RQIRUPLW\�RI�/RFDWLRQ�RI�3ODQ�RI�$FWLYLWLHV�ZLWK�575:

7KH� ORFDWLRQ� RI� WKH� SODQQHG� FRQVWUXFWLRQ� RI� WKH� ���� N9� 7UDQVPLVVLRQ� 1HWZRUN� IRU� WKH�

+XOXODLV�3HNDORQJDQ�3/73� DQG� WKH� 6XEVWDWLRQ� FRQQHFWHG� E\ 37�3/1� �3HUVHUR�� 6XPDWUD�

3RZHU� 3ODQW�'HYHORSPHQW�8QLW�� LQ� SULQFLSOH�� LW�PXVW� EH� LQ� DFFRUGDQFH�ZLWK� WKH� UHJLRQDO�

VSDWLDO�SODQ��7KH�SODQQHG�GHYHORSPHQW�DFWLYLWLHV�DUH� LQ� WKUHH�UHJHQFLHV��QDPHO\��5HJHQF\�

/HERQJ�� 5HMDQJ�/HERQJ� DQG .HSDKLDQJ��%HQJNXOX�3URYLQFH��7R� VHH� WKH� ORFDWLRQ�RI� WKH�

SODQQHG�GHYHORSPHQW�DFWLYLWLHV�LQ�DFFRUGDQFH���QRW�FRQWUDU\�WR�WKH�GHVLJQDWLRQ�LQ�%HQJNXOX�

3URYLQFH��
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KHQFH�WKH�VXLWDELOLW\�RI�WKH�ORFDWLRQ�ZLWK�WKH�VSDWLDO�SODQ�UHIHUV�WR�WKH�5HJLRQDO�5HJXODWLRQ�

RI�%HQJNXOX�3URYLQFH�1R����RI������FRQFHUQLQJ� WKH�%HQJNXOX�3URYLQFH�6SDWLDO�3ODQ�IRU�

���������� 7KH�VXLWDELOLW\�RI�WKH�ORFDWLRQ�RI�WKH�SODQQHG�GHYHORSPHQW�DFWLYLWLHV�LV�VHHQ�LQ�

WHUPV�RI�VSDWLDO�SODQQLQJ��ZKLFK�LQFOXGHV�VSDWLDO�SODQQLQJ��VSDFH�XWLOL]DWLRQ�DQG�FRQWURO�RI�

VSDWLDO� XWLOL]DWLRQ��%DVHG� RQ� WKH�%HQJNXOX� 3URYLQFH�5HJLRQDO�5HJXODWLRQ� 1R���� RI� �����

FRQFHUQLQJ�WKH�%HQJNXOX�3URYLQFH�3URYLQFH�6SDWLDO�3ODQ�IRU������������WKH�VSDFH�UXOHV�IRU�

WKH�ORFDWLRQ�RI�WKH�SODQQHG�GHYHORSPHQW�DFWLYLWLHV�DUH�LQFOXGHG�LQ�WKH�DGPLQLVWUDWLYH�DUHD�RI�

%HQJNXOX�3URYLQFH�DV�IROORZV�

6SDWLDO�3ODQQLQJ

� %DVHG� RQ� $UWLFOH� ��� SDUDJUDSK� ���� OHWWHU� F�� LQ� WKH� %HQJNXOX� 3URYLQFH� (QHUJ\�

1HWZRUN�6\VWHP�3ODQ�WKHUH�LV�D�SODQ�WR�FRQVWUXFW�D�QHZ�SRZHU�SODQW��LQFOXGLQJ�WKH�

+XOXODLV�*HRWKHUPDO�3RZHU�3ODQW��3/73��

� 1H[W�WR�$UWLFOH�����IRU�WKH�(QHUJ\�1HWZRUN�6\VWHP�&ULWHULD��QDPHO\�

�� 'HYHORSPHQW� RI� HQHUJ\� LQIUDVWUXFWXUH� LV� LQWHQGHG� WR� LQFUHDVH� HOHFWULFLW\�

JHQHUDWLRQ�FDSDFLW\�E\�FULWHULD�

D� 6XSSRUWLQJ�WKH�DYDLODELOLW\�RI�HOHFWULF�SRZHU�VXSSOLHV�IRU�LQWHUHVWV�LQ�XUEDQ��

UXUDO�DQG�VPDOO�LVODQGV��

E� 6XSSRUW�WKH�XVH�RI�KLJK�WHFKQRORJ\�WKDW�LV�DEOH�WR�SURGXFH�HQHUJ\�WR�UHGXFH�

GHSHQGHQFH�RQ�QRQ�UHQHZDEOH�HQHUJ\�VRXUFHV�

F� %H�LQ�D�ORFDWLRQ�VDIH�IURP�QDWXUDO�KD]DUGV�DQG�VDIH�IURP�RWKHU�DFWLYLWLHV�

�� 'HYHORSPHQW� RI� HOHFWULFDO� HQHUJ\� QHWZRUN� LQIUDVWUXFWXUH� LV� GHWHUPLQHG� E\�

FULWHULD�

D� 6XSSRUW� WKH� DYDLODELOLW\� RI� HOHFWULFLW\� VXSSO\� IRU� LQWHUHVWV� LQ� XUEDQ�� UXUDO��

DQG�VPDOO�LVODQGV�

E� 5RVVLQJ� UHVLGHQWLDO� DUHDV�� ULYHU� DUHDV�� VHDV�� IRUHVWV�� DJULFXOWXUH�� DQG�

WUDQVSRUWDWLRQ�URXWHV�

F� VXSSRUW�WKH�XVH�RI�KLJK�WHFKQRORJ\�WKDW�LV�DEOH�WR�SURGXFH�HQHUJ\�WR�UHGXFH�

GHSHQGHQFH�RQ�QRQ�UHQHZDEOH�HQHUJ\�VRXUFHV�
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%DVHG�RQ�WKH�GHVFULSWLRQ�DERYH��WKDW�WKH�ORFDWLRQ�RI�WKH�SODQQHG�FRQVWUXFWLRQ�DFWLYLWLHV�RI�

WKH�����N9�7UDQVPLVVLRQ�1HWZRUN�+XOXODLV�� 3HNDORQJDQ�3/73�DQG�WKH�6XEVWDWLRQ�5HODWHG�

E\�37�3/1��3HUVHUR��7KH�6XPDWUD�3RZHU�3ODQW�'HYHORSPHQW�8QLW� LV� LQ�DFFRUGDQFH�ZLWK�

WKH�GLUHFWLRQ�RI�WKH�VSDWLDO�VWUXFWXUH�SODQ�RI�WKH�SURYLVLRQV�RI�5HJLRQDO�5HJXODWLRQ�1R�����

RI������FRQFHUQLQJ�WKH�%HQJNXOX�3URYLQFH�575:��,Q�DGGLWLRQ��WKH�GHYHORSPHQW�SODQ�KDV�

UHFHLYHG�D�OHWWHU�IURP�WKH�3XEOLF�:RUNV�DQG�6SDWLDO�3ODQQLQJ�6HUYLFH�1XPEHU��������������

��;,� ��%�,,�'38�75��������UHJDUGLQJ�575:�5HFRPPHQGDWLRQ�IRU� WKH�&RQVWUXFWLRQ�RI�D�

����N9�7UDQVPLVVLRQ�1HWZRUN�+XOXODLV�3/73�� 3HNDORQJDQ�DQG�6XEVWDWLRQ�

�� 8VH�RI�6SDFH

,Q�&+$37(5�9,,,� WKH�'LUHFWLRQ� IRU� WKH�8VH� RI�3URYLQFLDO� 6SDWLDO� 6SDFH�$UWLFOH� ���

SDUDJUDSK�����LV�WKH�UHDOL]DWLRQ�RI�WKH�GHYHORSPHQW�RI�DQ�HQHUJ\�DQG�PLQHUDO�UHVRXUFH�

LQIUDVWUXFWXUH�V\VWHP�FDUULHG�RXW�WKURXJK ��

D� FRQVWUXFWLRQ�RI�D�QHZ�SRZHU�SODQW�LQVWDOODWLRQ��

E� LQFUHDVLQJ� HOHFWULFLW\� VRXUFHG IURP� DOWHUQDWLYH� HQHUJ\� WR� PHHW� UXUDO� HOHFWULFLW\�

QHHGV�� LQFOXGLQJ� UHQHZDEOH� HQHUJ\� EDVHG� QDWXUDO� UHVRXUFHV� VXFK� DV� JHRWKHUPDO�

HQHUJ\��VRODU�HQHUJ\��DQG�ZLQG�

F� RSHUDWLRQ�RI�WKH�GLVWULEXWLRQ�LQVWDOODWLRQ�

G� GHYHORSPHQW�RI�ELRGLHVHO�HQHUJ\�IRU�FRPPXQLW\�QHHGV�

H� GHYHORSPHQW�RI�JHRWKHUPDO�HQHUJ\�LQ�WKH�%HQJNXOX�3URYLQFH�

%DVHG� RQ� WKH� GHVFULSWLRQ� DERYH�� WKH� SODQQHG� FRQVWUXFWLRQ� RI� WKH� ���� N9�

7UDQVPLVVLRQ� 1HWZRUN� RI� WKH� +XOXODLV� � 3HNDORQJDQ� 3/73� DQG� WKH� 6XEVWDWLRQ�

5HODWHG� WR� WKH�37�3/1� �3HUVHUR��6XPDWUD�3RZHU�3ODQW 'HYHORSPHQW�8QLW�� LV� LQ�

DFFRUGDQFH�ZLWK�WKH�GLUHFWLRQV�IRU�WKH�H[LVWLQJ�VSDFH�LQ�WKH�%HQJNXOX�3URYLQFH�

�� &RQWURO�RI�6SDWLDO�8VH

,Q�&+$37(5�,;�'LUHFWLYHV�IRU�WKH�8VH�RI�6SDFH�$UWLFOH�����WKHUH�DUH�LQGLFDWLRQV�RI�

]RQLQJ� UHJXODWLRQV� RQ� WKH� HQHUJ\� LQIUDVWUXFWXUH� QHWZRUN� V\VWHP�ZKLFK� VWLSXODWH� WKDW�

UHVLGHQWLDO�EXLOGLQJV�DUH�QRW�DOORZHG�XQGHU�6877�DQG�687(7��H[FHSW�LQ�WKH�OHIW�DQG�

ULJKW�6877�DQG�687(7�DFFRUGLQJ�WR�VWDWXWRU\�UHJXODWLRQV�� � LQYLWH��7KLV�QHHGV�WR�EH�

GRQH�LQ�RUGHU�WR�DFKLHYH�HIIRUWV�LQ�UHDOL]LQJ�DQ�RUGHUO\�VSDWLDO�VWUXFWXUH�DQG�LQ�RUGHU�WR�

SUHVHUYH�WKH�HQYLURQPHQW��
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���3HWD�UXSD�EXPL�GLJLWDO�%DNRVXUWDQDO�VNDOD�������������������
���3HWD�5HQFDQD�-DOXU�-DULQJDQ�7UDQVPLVL�����N9�3/73�+XOXODLV���3HNDORQJDQ�

37�3/1��3HUVHUR��
���3HWD�3HQXQMXNDQ�.DZDVDQ�+XWDQ�GDQ�3HUDLUDQ�6.�0HQKXW�1R������.SWV�,,������

WDQJJDO����-XQL������6NDOD�������������
���3HWD�3HUXEDKDQ�3HUXQWXNDQ�.DZDVDQ�+XWDQ�PHQMDGL�%XNDQ�.DZDVDQ�+XWDQ��

3HUXEDKDQ�)XQJVL�.DZDVDQ�+XWDQ�GDQ�3HQXQMXNDQ�%XNDQ�.DZDVDQ�+XWDQ�PHQMDGL�
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����� 2YHUYLHZ�RI�$FWLYLW\�3ODQV

7KLV�����N9�7UDQVPLVVLRQ�1HWZRUN�'HYHORSPHQW�3ODQ�LQFOXGHV�WZR�PDLQ�DFWLYLWLHV���ZRUN�

FRPSRQHQWV��QDPHO\�WKH�����N9�WUDQVPLVVLRQ�QHWZRUN��6877��DQG�VXEVWDWLRQ��*,���ZLWK�D�

EULHI�GHVFULSWLRQ�DV�IROORZV�

�������������N9�+LJK�9ROWDJH�$LU�&KDQQHO��6877��7UDQVPLVVLRQ�1HWZRUN

7KH� WUDQVPLVVLRQ�QHWZRUN�FRQVLVWV�RI�SLOODUV�RU� WRZHUV� LQ� WKH� IRUP�RI� WRZHUV� �� WRZHUV�RI�

VWHHO�DQG�FDEOH�OLQHV�FRQWDLQLQJ�LQVXODWRUV�IRU�GLVWULEXWLRQ�RI�HOHFWULF�SRZHU��7KH�QXPEHU�RI�

WRZHUV� WR� EH� HUHFWHG� LV� ���� SRLQWV�� 7R� VHW� XS� D� WRZHU� DW� HDFK� SUHGHWHUPLQHG� SRLQW�� ODQG�

DFTXLVLWLRQ�LV�QHHGHG�IRU�WKH�WRZHU�VLWH��ZLWK�WKH�VL]H�RI�WKH�ODQG�DFFRUGLQJ�WR�WKH�W\SH�RI�

WRZHU�XVHG��7KHVH�WRZHUV�FDQ�EH�FODVVLILHG�LQWR�VHYHUDO�W\SHV�RI�WRZHUV��QDPHO\�W\SHV�$$��

%%��&&��DQG�''��7KH�ODQG�UHTXLUHG�IRU�WRZHU�VLWHV�LV���P�[���P�IRU�VWUDLJKW�W\SH�WRZHUV�

�7\SH�$��DQG�������P�[�������P�IRU�WRZHU�W\SH�DQJOHV��WXUQV��WHQVLRQ���QDPHO\�%%�W\SH��

&&��DQG�''�

%DVHG� RQ� 61,� �������������� WKH�0LQLVWHU� RI� (QHUJ\� DQG�0LQHUDO� 5HVRXUFHV� 5HJXODWLRQ�

1R�� ��� RI� ����� FRQFHUQLQJ�0LQLPXP�)UHH� DQG�'LVWDQFH�6SDFHV� IRU�6877��687(7�DQG�

687$6� IRU� (OHFWULF� 3RZHU� 'LVWULEXWLRQ� DQG� 5HJXODWLRQ� RI� WKH� 0LQLVWHU� RI� (QHUJ\� DQG�

0LQHUDO�5HVRXUFHV�1R�����RI�������LW�LV�GHWHUPLQHG�WKDW�D�IUHH�VSDFH�DORQJ�WKH�WUDQVPLVVLRQ�

OLQH�ZLWK�D�ZLGWK�RI����P�WR�WKH�ULJKW�DQG����P�WR�WKH�OHIW�RI�WKH�YHUWLFDO�D[LV�RI�WKH�WRZHU�LV�

52:��5LJKW�RI�:D\��RI�WKH�WUDQVPLVVLRQ�QHWZRUN��)RU�SODQWV��EXLOGLQJV�DQG�RWKHU�REMHFWV�

WKDW�DUH�LQ�D�IUHH�VSDFH�DQG�KDYH�D�KHLJKW�XS�WR�WKH�YHUWLFDO�PLQLPXP�OLPLW�RI�D�FRQGXFWRU��

H[HPSWLRQ�ZLOO�EH�FDUULHG�RXW�ZLWK�FRPSHQVDWLRQ�

,Q�JHQHUDO��WKH�SK\VLFDO�FRQVWUXFWLRQ�RI�D�����N9�WUDQVPLVVLRQ�QHWZRUN�FRQVLVWV�RI �

�� 7KH� FRQGXFWLYH�ZLUH� �SKDVH�ZLUH���PDGH� RI� DOXPLQXP�FRLO�ZLWK� D� KLJK� TXDOLW\� VWHHO�

FRUH��WKH�FURVV�VHFWLRQ�GLDPHWHU�RI�WKH�ZKROH�FRLO�LV�����PP�ZLWK�D�VDIHW\�QXPEHU�RI�

�����7KH�QXPEHU�RI�ZLUHV�LV�WKUHH�IRU�D�VLQJOH�FLUFXLW��VL[�IRU�D�GRXEOH�FLUFXLW�DUUDQJHG�

IURP�WRS�WR�ERWWRP�

�� /DQG� ZLUH�� ZKLFK� IXQFWLRQV� DV� OLJKWQLQJ� DQG� RWKHU� LQGXFWLRQ� KD]DUGV�� ZLOO� WKHQ� EH�

FKDQQHOHG�LQWR�WKH�HDUWK�OD\HU��LQVWDOOHG�GLUHFWO\�LQ�WKH�XSSHUPRVW�WRZHU�ERG\�

�� ,QVXODWRU �LVRODWRU��� DV� D� VHSDUDWRU� EHWZHHQ� NDZDHQJKDQWDU� DQG� ERG\� WRZHU�� 7KH�

DPRXQW� �� QXPEHU� RI� LQVXODWRUV� KDV� EHHQ� FDOFXODWHG� DQG� JXDUDQWHHG� WKH� GDQJHU� RI�

LQGXFWLRQ�RI�ZLUH�FRQGXFWRUV�QRW�WR�SURSDJDWH�WR�WKH�ERG\�RI�WKH�WRZHU�
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�� 7RZHU� �� WRZHU�� PDGH� RI� KLJK�TXDOLW\� VWHHO� IUDPH� IXQFWLRQV� DV� D� KDQJLQJ� ZLUH� DQG�

JURXQG� ZLUH� �JURXQGLQJ��� KDV� WKUHH� SDLUV� RI� DUPV� DUUDQJHG� IURP� WRS� WR� ERWWRP� IRU�

SKDVH�ZLUH�DQG�D�SDLU�RI�XSSHU�DUPV�IRU�ODQG�ZLUH��7RZHU�VWHHO�IUDPHV�DUH�LQVWDOOHG�DW�D�

GLVWDQFH�RI�EHWZHHQ������ ����P��DFFRUGLQJ�WR�JURXQG�FRQGLWLRQV�RU�ODQG�WRSRJUDSK\��

1RUPDO�WRZHU�KHLJKW�RI������P��FDQ�EH�UDLVHG�DV�QHHGHG�WR����������������������HYHQ�

����PHWHUV�
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� � � � � � � � � �� �� �� �� �� �� �� �� ��

� 7�����76��� '5' �� ������ � � .HEXQ�WHURQJ 3HNDORQJDQ 8MDQ�0DV .HSDKLDQJ ������� ���������

� 7���� $$ �� ������ ������ ������ � 6DZDK 3HNDORQJDQ 8MDQ�0DV .HSDKLDQJ ������� ���������

� 7�����76��� %% �� �� �� � 5 ������ ������ ������ � 6DZDK %XPLVDUL 8MDQ�0DV .HSDKLDQJ ������� ���������

� 7���� $$ �� ������ ������ ������ -DODQ 6DZDK %XPLVDUL 8MDQ�0DV .HSDKLDQJ ������� ���������

� 7���� $$ �� ������ ������ ������� 6XQJDL .HEXQ�MDJXQJ %XPLVDUL 8MDQ�0DV .HSDKLDQJ ������� ���������

� 7���� $$ �� ������ ������ ������� $OXU .HEXQ�MDJXQJ %XNLW�%DULVDQ 0HULJL .HSDKLDQJ ������� ���������

� 7���� $$ �� ������ ������ ������� -DODQ 6DZDK %XNLW�%DULVDQ 0HULJL .HSDKLDQJ ������� ���������

� 7���� $$ �� ������ ������ ������� 6XQJDL .HEXQ�MDJXQJ %XNLW�%DULVDQ 0HULJL .HSDKLDQJ ������� ���������

� 7���� $$ �� ������ ������ ������� 6XQJDL .HEXQ�MDJXQJ /XEXN�3HQ\DPXQ 0HULJL .HSDKLDQJ ������� ���������

�� 7���� $$ �� ������ ������ ������� $OXU 6DZDK /XEXN�3HQ\DPXQ 0HULJL .HSDKLDQJ ������� ���������

�� 7���� $$ �� ������ ������ ������� -DODQ .HEXQ�WLPXQ /XEXN�3HQ\DPXQ 0HULJL .HSDKLDQJ ������� ���������

�� 7���� $$ �� ������ ������ ������� 6XQJDL 6DZDK :DWDV�0DUJD &XUXS�6HODWDQ 5MJ��/HERQJ ������� ���������

�� 7�����76��� %% �� �� � � 5 ������ ������ ������� � .HEXQ�FDEH /XEXN�8EDU &XUXS�6HODWDQ 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ ������� -DODQ 6DZDK /XEXN�8EDU &XUXS�6HODWDQ 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ ������� � 6DZDK 3XQJJXN�/DODQJ &XUXS�6HODWDQ 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ ������� � .HEXQ�FDEH 3XQJJXN�/DODQJ &XUXS�6HODWDQ 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ ������� � 6DZDK 3XQJJXN�/DODQJ &XUXS�6HODWDQ 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ ������� � 6DZDK 3XQJJXN�/DODQJ &XUXS�6HODWDQ 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ ������� � 6DZDK 'ZL�7XQJJDO &XUXS 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ ������� � 6DZDK 'ZL�7XQJJDO &XUXS 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ ������� � 6DZDK 7DODQJ�%HQLK &XUXS 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ ������� 6XQJDL .HEXQ�NDFDQJ�WQK 7DODQJ�%HQLK &XUXS 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ ������� $OXU .HEXQ�OGJ���SLVDQJ� %DWXSDQFR &XUXS�8WDUD 5MJ��/HERQJ ������� ���������

�� 7�����76��� %% �� � �� � 5 ������ ������ ������� � .HEXQ�ODGDQJ %DWXSDQFR &XUXS�8WDUD 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ ������� -DODQ .HEXQ�NRSL %DWXSDQFR &XUXS�8WDUD 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ ������� 6XQJDL� 6DZDK %DWXSDQFR &XUXS�8WDUD 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ ������� -DODQ 6DZDK /XEXN�.HPEDQJ &XUXS�8WDUD 5MJ��/HERQJ ������� ���������



,�� �� 37��3/1��3HUVHUR��81,7�,1'8.�3(0%$1*81$1�3(0%$1*.,7�680$7(5$��

&+$37(5���)25(:25' $1'$/�2)�'(9(/230(17�3/$1�2)�����.9�75$160,66,21�/,1(��3/73�+8/8/$,6�± 3(.$/21*$1�
,1�',675,&7�2)�/(%21*��5(-$1*�/(%21*��$1'�.(3$+,$1*��%(1*.8/8�3529,1&(

1R� 1XPEHU�RI
WRZHU

7\SH�RI�
7RZHU

DQJOH � (TXLY�
VSDQ
�P�

'LVWDQFH�
RI WRZHU�

�P�

&XPPXO
DWLYH�

GLVWDQFH
�P�

&URVVLQJ /DQG�8VH YLOODJH 6XE�GLVWULFW 'LVWULFW

&RRUGLQDWH�RI�WRZHU�
�P�

G P V /�5 ; <

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

�� 7���� %% �� ������ ������ ������� � 6DZDK /XEXN�.HPEDQJ &XUXS�8WDUD 5MJ��/HERQJ ������� ���������

�� 7���� %% �� ������ ������ ������� � .HEXQ�MDJXQJ 6XND�'DWDQJ &XUXS�8WDUD 5MJ��/HERQJ ������� ���������

�� 7���� %% �� ������ ������ ������� � .HEXQ�NRSL 3DKODZDQ &XUXS�8WDUD 5MJ��/HERQJ ������� ���������

�� 7�����76��� && �� �� �� � / ������ ������ ������� � /NV�EXDW�EDWXEDWD 3DKODZDQ &XUXS�8WDUD 5MJ��/HERQJ ������� ���������

�� 7���� %% �� ������ ������ ������� 6XQJDL�0XVL .HEXQ�NRSL 7DEDUHQDK &XUXS�8WDUD 5MJ��/HERQJ ������� ���������

�� 7���� %% �� ������ ������ ������� $OXU .HEXQ�NRSL 7DEDUHQDK &XUXS�8WDUD 5MJ��/HERQJ ������� ���������

�� 7���� %% �� ������ ������ �������� � .HEXQ�OGJ���SLVDQJ� 7DEDUHQDK &XUXS�8WDUD 5MJ��/HERQJ ������� ���������

�� 7���� %% �� ������ ������ �������� -DODQ %HOXNDU��EDPEX� 7DEDUHQDK &XUXS�8WDUD 5MJ��/HERQJ ������� ���������

�� 7���� %% �� ������ ������ �������� � .HEXQ�NRSL 'DWDUDQ�7DSXV %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� %% ��� ������ ������ �������� � %HOXNDU 'DWDUDQ�7DSXV %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7�����76��� %% ��� �� �� � 5 ������ ������ �������� 7�/����N9 .HEXQ�NRSL 'DWDUDQ�7DSXV %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7��� $$ �� ������ ������ �������� -DODQ .HEXQ�NRSL 'DWDUDQ�7DSXV %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7��� %% �� ������ ������ �������� � .HEXQ�NRSL 'DWDUDQ�7DSXV %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7�����76��� %% �� � � � 5 ������ ������ �������� � .HEXQ�NRSL 'DWDUDQ�7DSXV %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� -DODQ�7�/����N9 .HEXQ�NRSL 'DWDUDQ�7DSXV %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� � .HEXQ�NRSL 'DWDUDQ�7DSXV %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� %% �� ������ ������ �������� � .HEXQ�NRSL 'DWDUDQ�7DSXV %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� � .HEXQ�NRSL %DQGXQJ�0DUJD %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� %% �� ������ ������ �������� � .HEXQ�NRSL %DQGXQJ�0DUJD %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� %% �� ������ ������ ������� � .HEXQ�NRSL %DQGXQJ�0DUJD %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7�����76��� '' �� �� �� � / ������ ������ ������� � %HOXNDU %DQGXQJ�0DUJD %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� %% �� ������ ������ �������� � %HOXNDU %DQGXQJ�0DUJD %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� %% �� ������ ������ �������� � .HEXQ�NRSL %DQGXQJ�0DUJD %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� � .HEXQ�NRSL %DQGXQJ�0DUJD %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� � %HOXNDU 3DO�6HUDWXV %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� � .HEXQ�FDEH 3DO�6HUDWXV %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� %% �� ������ ������ �������� � .HEXQ�NRSL 3DO�6HUDWXV %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� %% �� ������ ������ �������� � %HOXNDU 3DO�9,,�7XMXK %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� %% �� ������ ������ �������� � 6DZDK 3DO�9,,�7XMXK %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� � .HEXQ�OGJ���SLVDQJ� 3DO�9,,�7XMXK %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������
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� � � � � � � � � �� �� �� �� �� �� �� �� ��

�� 7���� $$ �� ������ ������ �������� � %HOXNDU 3DO�9,,�7XMXK %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7�����76��� %% �� � �� � / ������ ������ �������� � .HEXQ�NRSL 3DO�9,,,�'HODSDQ %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� $OXU .HEXQ�NRSL 3DO�9,,,�'HODSDQ %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� � .HEXQ�NRSL 3DO�9,,,�'HODSDQ %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� � .HEXQ�NXELV 3DO�9,,,�'HODSDQ %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� � 6DZDK 3DO�9,,,�'HODSDQ %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� � .HEXQ�NRSL 7HEDW�7HQRQJ�/XDU %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7�����76��� && �� �� � � 5 ������ ������ �������� � .HEXQ�NRSL 7HEDW�7HQRQJ�/XDU %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� � %HOXNDU 7HEDW�7HQRQJ�/XDU %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� � %HOXNDU 7HEDW�7HQRQJ�/XDU %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� � %HOXNDU 7HEDW�7HQRQJ�/XDU %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� � 6DZDK 7HEDW�7HQRQJ�/XDU %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� � .HEXQ�ODGDQJ $LU�%HQLQJ %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7�����76��� %% �� �� �� � 5 ������ ������ �������� � .HEXQ�NRSL $LU�%HQLQJ %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� -DODQ %HOXNDU %DQJXQ�-D\D %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� � 6DZDK %DEDNDQ�%DUX %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� � %HOXNDU %DEDNDQ�%DUX %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� %% �� ������ ������ �������� � .HEXQ�NRSL %DEDNDQ�%DUX %HUPDQL�8OX�5D\D 5MJ��/HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� � .HEXQ�NRSL $LU�'LQJLQ 5LPER�3HQJDGDQJ /HERQJ ������� ���������

�� 7�����76��� %% �� � �� � / ������ ������ �������� � %HOXNDU $LU�'LQJLQ 5LPER�3HQJDGDQJ /HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� � %HOXNDU $LU�'LQJLQ 5LPER�3HQJDGDQJ /HERQJ ������� ���������

�� 7���� %% �� ������ ������ �������� � %HOXNDU $LU�'LQJLQ 5LPER�3HQJDGDQJ /HERQJ ������� ���������

�� 7���� %% �� ������ ������ �������� � %HOXNDU $LU�'LQJLQ 5LPER�3HQJDGDQJ /HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� � %HOXNDU $LU�'LQJLQ 5LPER�3HQJDGDQJ /HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� � %HOXNDU 7LN�.XWR 5LPER�3HQJDGDQJ /HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� � %HOXNDU 7LN�.XWR 5LPER�3HQJDGDQJ /HERQJ ������� ���������

�� 7�����76��� && �� �� �� � / ������ ������ �������� � %HOXNDU 7LN�.XWR 5LPER�3HQJDGDQJ /HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� � .HEXQ�NRSL 7LN�.XWR 5LPER�3HQJDGDQJ /HERQJ ������� ���������

�� 7���� %% �� ������ ������ �������� � %HOXNDU 7LN�.XWR 5LPER�3HQJDGDQJ /HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� � %HOXNDU 5LPER�3HQJDGDQJ 5LPER�3HQJDGDQJ /HERQJ ������� ���������
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1R� 1XPEHU�RI
WRZHU

7\SH�RI�
7RZHU

DQJOH � (TXLY�
VSDQ
�P�

'LVWDQFH�
RI WRZHU�

�P�

&XPPXO
DWLYH�

GLVWDQFH
�P�

&URVVLQJ /DQG�8VH YLOODJH 6XE�GLVWULFW 'LVWULFW

&RRUGLQDWH�RI�WRZHU�
�P�

G P V /�5 ; <

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

�� 7���� $$ �� ������ ������ �������� � %HOXNDU 5LPER�3HQJDGDQJ 5LPER�3HQJDGDQJ /HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� � .HEXQ�ODGDQJ 5LPER�3HQJDGDQJ 5LPER�3HQJDGDQJ /HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� � %HOXNDU 5LPER�3HQJDGDQJ 5LPER�3HQJDGDQJ /HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� � %HOXNDU 5LPER�3HQJDGDQJ 5LPER�3HQJDGDQJ /HERQJ ������� ���������

�� 7���� %% �� ������ ������ �������� � .HEXQ�NRSL 5LPER�3HQJDGDQJ 5LPER�3HQJDGDQJ /HERQJ ������� ���������

�� 7���� %% �� ������ ������ �������� � %HOXNDU 5LPER�3HQJDGDQJ 5LPER�3HQJDGDQJ /HERQJ ������� ���������

�� 7���� %% �� ������ ������ �������� � %HOXNDU 5LPER�3HQJDGDQJ 5LPER�3HQJDGDQJ /HERQJ ������� ���������

�� 7���� $$ �� ������ ������ �������� � %HOXNDU 5LPER�3HQJDGDQJ 5LPER�3HQJDGDQJ /HERQJ ������� ���������

�� 7���� %% ��� � �� �� / .RSL .RSL 7DODQJ�5DWX 5LPER�3HQJDGDQJ� /HERQJ ������� ���������

�� 7���� $$ ��� .RSL .RSL 7DODQJ�5DWX 5LPER�3HQJDGDQJ� /HERQJ ������� ���������

�� 7���� $$ ��� .RSL .RSL 7DODQJ�5DWX 5LPER�3HQJDGDQJ� /HERQJ ������� ���������

�� 7���� $$ ��� .RSL .RSL 7DODQJ�5DWX 5LPER�3HQJDGDQJ� /HERQJ ������� ���������

��� 7�����76��� $$ ��� .RSL .RSL 7DODQJ�5DWX 5LPER�3HQJDGDQJ� /HERQJ ������� ���������

��� 7���� $$ ��� .RSL .RSL 7DODQJ�5DWX 5LPER�3HQJDGDQJ� /HERQJ ������� ���������

��� 7���� $$ ��� 6HPDN 6HPDN 7DODQJ�5DWX 5LPER�3HQJDGDQJ� /HERQJ ������� ���������

��� 7���� $$ ��� 6HPDN 6HPDN 7DODQJ�5DWX 5LPER�3HQJDGDQJ� /HERQJ ������� ���������

��� 7���� $$ ��� 6HPDN 6HPDN 7DODQJ�5DWX 5LPER�3HQJDGDQJ� /HERQJ ������� ���������

��� 7���� $$ ��� 6HPDN 6HPDN 7DODQJ�5DWX 5LPER�3HQJDGDQJ� /HERQJ ������� ���������

��� 7���� $$ ��� 6HPDN 6HPDN 6XND VDUL /HERQJ�6HODWDQ /HERQJ ������� ���������

��� 7���� $$ ��� 6HPDN 6HPDN 6XND�6DUL /HERQJ�6HODWDQ /HERQJ ������� ���������

��� 7���� $$ ��� 6HPDN 6HPDN 6XND�6DUL /HERQJ�6HODWDQ /HERQJ ������� ���������

��� 7���� $$ ��� 6HPDN 6HPDN 6XND�6DUL /HERQJ�6HODWDQ /HERQJ ������� ���������

��� 7���� %% ��� � � �� / /DGDQJ /DGDQJ 0DQJNXUDMR /HERQJ�6HODWDQ /HERQJ ������� ���������

��� 7���� $$ ���
-DODQ��75����
N9��/DGDQJ��
6HPDN

-DODQ��75����N9��
/DGDQJ��6HPDN

0DQJNXUDMR /HERQJ�6HODWDQ /HERQJ ������� ���������

��� 7���� $$ ��� 6HPDN 6HPDN 0DQJNXUDMR /HERQJ�6HODWDQ /HERQJ ������� ���������

��� 7���� $$ ���
-DODQ��75����
N9��/DGDQJ��
6HPDN

-DODQ��75����N9��
/DGDQJ��6HPDN

0DQJNXUDMR /HERQJ�6HODWDQ /HERQJ ������� ���������

��� 7���� $$ ��� 6HPDN 6HPDN 0DQJNXUDMR /HERQJ�6HODWDQ /HERQJ ������� ���������
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1R� 1XPEHU�RI
WRZHU

7\SH�RI�
7RZHU

DQJOH � (TXLY�
VSDQ
�P�

'LVWDQFH�
RI WRZHU�

�P�

&XPPXO
DWLYH�

GLVWDQFH
�P�

&URVVLQJ /DQG�8VH YLOODJH 6XE�GLVWULFW 'LVWULFW

&RRUGLQDWH�RI�WRZHU�
�P�

G P V /�5 ; <

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

��� 7�����76��� $$ ��� 6HPDN 6HPDN 0DQJNXUDMR /HERQJ�6HODWDQ /HERQJ ������� ���������

��� 7���� $$ ��� 6HPDN 6HPDN 0DQJNXUDMR /HERQJ�6HODWDQ /HERQJ ������� ���������

��� 7�����76��� $$ ��� 6HPDN 6HPDN 0DQJNXUDMR /HERQJ�6HODWDQ /HERQJ ������� ���������

��� 7���� $$ ��� 6HPDN 6HPDN 0DQJNXUDMR /HERQJ�6HODWDQ /HERQJ ������� ���������

��� 7���� $$ ��� 6HPDN 6HPDN 0DQJNXUDMR /HERQJ�6HODWDQ /HERQJ ������� ���������

��� 7���� $$ ��� 6HPDN 6HPDN 0DQJNXUDMR /HERQJ�6HODWDQ /HERQJ ������� ���������

��� 7���� && ��� �� �� �� / 6HPDN 6HPDN 0DQJNXUDMR /HERQJ�6HODWDQ /HERQJ ������� ���������

��� 7���� $$ �� ������ ������ �������� � .HEXQ�NRSL 7DED�$Q\DU /HERQJ�6HODWDQ /HERQJ ������� ���������

��� 7���� $$ �� ������ ������ �������� $OXU .HEXQ�NRSL 7DED�$Q\DU /HERQJ�6HODWDQ /HERQJ ������� ���������

��� 7���� $$ �� ������ ������ �������� � .HEXQ�NRSL 7DED�$Q\DU /HERQJ�6HODWDQ /HERQJ ������� ���������

��� 7���� $$ �� ������ ������ �������� � .HEXQ�NRSL 7DED�$Q\DU /HERQJ�6HODWDQ /HERQJ ������� ���������

��� 7���� $$ �� ������ ������ �������� � .HEXQ�NRSL 7DED�$Q\DU /HERQJ�6HODWDQ /HERQJ ������� ���������

��� 7���� $$ �� ������ ������ �������� � .HEXQ�NRSL 7DED�$Q\DU /HERQJ�6HODWDQ /HERQJ ������� ���������

��� 7���� $$ �� ������ ������ �������� � .HEXQ�NRSL 7DED�$Q\DU /HERQJ�6HODWDQ /HERQJ ������� ���������

��� 7���� $$ �� ������ ������ �������� � %HOXNDU 7DED�$Q\DU /HERQJ�6HODWDQ /HERQJ ������� ���������

��� 7���� $$ �� ������ ������ �������� � %HOXNDU 7DED�$Q\DU /HERQJ�6HODWDQ /HERQJ ������� ���������

��� 7�����76��� '5' �� ������ ������ �������� � %HOXNDU 7DED�$Q\DU /HERQJ�6HODWDQ /HERQJ ������� ���������

7RWDO � ��������
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7DEOH����� 1XPEHU�RI�7RZHU�3HU�9LOODJHV�IURP�WKH�+XOXODLV�7UDQVPLVVLRQ�1HWZRUN��

3HNDORQJDQ

1R� 'LVWULFWV 6XE�GLVWULFW 9LOODJH
1XPEHU�RI�
WRZHUV

, /HERQJ� ��/HERQJ�6HODWDQ � 7DED�$Q\DU ��

� 0DQJNXUDMR ��

� 6XNDVDUL �

��5LPER�3HQJDGDQJ � 7DODQJ�5DWDX ��

� 5LPER�3HQJDGDQJ� �

� 7LN�.XWR �

� $LU�'LQJLQ�%LRD�6HQJRN�� �

,, 5HMDQJ�/HERQJ ��%HUPDQL�8OX�5D\D � %DEDNDQ�%DUX �

� %DQJXQ�-D\D �

�� $LU�%HQLQJ� �

�� 7HEDW�7HQRQJ�/XDU �

�� 3DO�9,,,�'HODSDQ �

�� 3DO�7XMXK� �

�� 3DO�6HUDWXV �

�� %DQGXQJ�0DUJD �

�� 'DWDUDQ�7DSXV �

��&XUXS�8WDUD �� 7DEDUHQDK �

�� 3DKODZDQ� �

�� 6XND�'DWDQJ� �

�� /XEXN�.HPEDQJ� �

�� %DWXSDQFR �

��&XUXS �� 7DODQJ�%HQLK �

�� 'ZL�7XQJJDO� �

��&XUXS�6HODWDQ �� 3XQJXN�/DODQJ� �

�� /XEXN�8EDU� �

�� :DWDV�0DUJD �

,,, .HSDKLDQJ ��0HULJL �� /XEXN�3HQ\DPXQ �

�� %XNLW�%DULVDQ �

��8MDQ�0DV �� %XUQLVDUL �

�� 3HNDORQJDQ �

1XPEHU�RI�WRZHUV ���

7DEXODWLRQ�RI�GHWDLOV ODQG�XVH���QHHGV�SHU�W\SH�RI�WRZHU�LQ�7DEOH�����EHORZ�
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7DEOH����� 3ODQ�IRU�ODQG�UHTXLUHPHQWV�IRU�WRZHU�VLWHV

1R�
7\SH�RI�
7RZHU

)XQFWLRQ &RUQHU�
1XPEHU�
RI�7RZHU

/DQGSHU WRZHU�
�P [ P�

/DUJH�RI�
ODQG �P��

� $$� 6XVSHQVLRQ� ����R&� �� ���[��� ������

� %%�
7HQVLRQ�6HFWL
RQ�

�����R&� �� ������[������ ������

� &&� 7HQVLRQ� ������R&� � ���[��� �����

� ''� 7HQVLRQ� ������R&� � ���[��� ���

� '5'� 'HDG�(QG� � ���[��� ���

-XPODK ��� ������

6RXUFH��37�3/1��3HUVHUR��6XPDWUD�0DLQ�3ODQW�'HYHORSPHQW�8QLW��ZLWK�SURFHVVLQJ�

7KH� ZHLJKW� RI� WKH� *DQWU\� VWUXFWXUH� DQG� WKH� VXSSRUW� RI� XQGHU� FURVVLQJ� HTXLSPHQW� DUH�

HVWLPDWHG�WR�EH����WRQV��WKH�ZHLJKW�RI�WKH�*DQWU\��SRVW�DQG�EHDQ��VWUXFWXUH�DQG�VXSSRUW�RI�

WKH�HTXLSPHQW�DW�WKH�6ZLWFKLQJ�6WDWLRQ�LV�HVWLPDWHG�WR�EH�����7RQ�

7KH�WRZHU�WKDW�KDV�EHHQ�EXLOW�LV�JLYHQ�VHFXULW\�HTXLSPHQW�QDPHO\��

x $QWL�&OLPELQJ�'HYLFH

x 3ODWH�'DQJHU�ZDUQLQJ�VLJQ�WR�FOLPE�KLJK�YROWDJH�WRZHUV

���������6XEVWDWLRQ RU 6ZLWFKLQJ�6WDWLRQ

7KH�UHODWHG�VXEVWDWLRQ�WR�EH�EXLOW�LV�WKH�6XEVWDWLRQ�ORFDWHG�LQ�7DED�$Q\DU��D�QHZ�VXEVWDWLRQ�

WKDW�UHTXLUHV� ODQG�DFTXLVLWLRQ��7KLV�VXEVWDWLRQ�LV� ORFDWHG�LQ�7DED�$Q\DU�6XE�GLVWULFW��.HF��

/HERQJ�6HODWDQ�.DE��/HERQJ��)RU�WKH�����N9�7UDQVPLVVLRQ���6877�1HWZRUN�ZLWK�D�URXWH�

RI����������NP������WRZHUV�SDVV�WKURXJK���5HJHQFLHV����VXE�GLVWULFWV�DQG����YLOODJHV��ZLWK�

ODQG�UHTXLUHPHQWV�IRU�D�WRZHU�VLWH�RI����������KHFWDUHV�� ��������P���

7KH�ODQG�DUHD�IRU�WKH�VXEVWDWLRQ�WR�EH�EXLOW�LV�RQH�XQLW�RI��������P����7KH�*,�WKDW�ZLOO�EH�

EXLOW� LV� ORFDWHG� DW .HO�� 7DED�$Q\DU� .HF�� /HERQJ� 6HODWDQ ORFDWHG� LQ� WKH�+XOXODLV� 3/73�

DUHD�� VR� WKH� ODQG� DFTXLVLWLRQ� ZLOO� EH� FDUULHG� RXW� E\� WKH� 3/73� WKDW� LV� 37� 3HUWDPLQD�

*HRWKHUPDO� 7KH� PDLQ� VXEVWDWLRQ� LV� WKH� H[LVWLQJ� VXEVWDWLRQ� �H[LVWLQJ�� *,� 3HNDORQJDQ��

QDPHO\�LQ�3HNDORQJDQ�9LOODJH��8MDQ�0DV�'LVWULFW��.HSDKLDQJ�5HJHQF\� 7KH�SURMHFW�VLWH�RI�

WKH�QHZ�VXEVWDWLRQ�ORFDWLRQ�DQG�WUDQVPLVVLRQ�QHWZRUN�LV�FRPPXQLW\�SODQWDWLRQ�ODQG�
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6XEVWDWLRQ�KDV�XVHV��DPRQJ�RWKHUV��

�� 7UDQVIRUP�HOHFWULF�SRZHU��IURP�H[WUD�KLJK�YROWDJH�WR�KLJK YROWDJH��IURP�KLJK�YROWDJH�

WR�PHGLXP�YROWDJH��IURP�PHGLXP�WR�ORZ�YROWDJH�

�� $UUDQJHPHQW� RI� ORDG� VHUYLFH� WR� RWKHU� VXEVWDWLRQV� WKURXJK� KLJK� YROWDJH� WR� WKH�

GLVWULEXWLRQ� VXEVWDWLRQ� DIWHU� JRLQJ� WKURXJK� D� YROWDJH� GURS� SURFHVV� WKURXJK� PHGLXP�

YROWDJH� IHHGHUV� LQ� WKH VXEVWDWLRQXQWXN� SHQJXNXUDQ�� SHQJDZDVDQ� RSHUDVL� VHUWD�

SHQJDPDQDQ�VLVWHP�WHQDJD�OLVWULN

�� IRU� WHOHFRPPXQLFDWLRQV� IDFLOLWLHV� �,QWHUQDO��RU�EHWWHU�NQRZQ�DV�6&$'$� �6XSHUYLVRU\�

&RQWUROOLQJ�$QG�'DWD�$FTXLVLWLRQ��

7KH�PDLQ� FRPSRQHQWV�RI� WKLV� W\SH�RI� VXEVWDWLRQ�DUH� 6ZLWFK�<DUG� �DUHD� �� ORFDWLRQ�ZKHUH�

FRPSRQHQWV� RI� VXEVWDWLRQV� DUH� ORFDWHG� RXWVLGH� WKH� EXLOGLQJ�� DQG� EXLOGLQJ� �� EXLOGLQJ�

FRQWUROV�� :KLOH� EDVHG� RQ� WKH� 5DLO� 6\VWHP� �EXVEDU�� XVHG� DW� WKH� ���N9� 6XEVWDWLRQ� LW� LV�

SODQQHG� DV� D� 'RXEOH� %XVEDU� 6\VWHP� 6XEVWDWLRQ� RQH� DQG� KDOI� EUHDNHU� 7KH� ILJXUH� EHORZ�

VKRZV�D�GLIIHUHQW����N9�6LQJOH�OLQH�6XEVWDWLRQ�GLDJUDP�ZLWK�D����N9�6XEVWDWLRQ�

)LJXUH���� 6LQJOH�/LQH 'LDJUDP�*DUGX�,QGXN����N9�6LVWHP�'RXEOH��%XVEDU�GDQ KDOI�EUHDNHU�

.HWHUDQJDQ��

/$ ���/LJKWQLQJ�$UUHVWHU

&7 ���&XUUHQW�7UDVIRUPHU

37 ���3RWHQWLDO�7UDQVIRUPHU

306 �� � 6DNHODU� 3HPLVDK�'6�
�'LVFRQQHFWLQJ�6ZLWFK�

307 �� 6DNHODU� 3HPXWXV�
7HQDJD�&%� �&LUFXLW�
%UHDNHU�
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,Q�JHQHUDO�WKH�IXQFWLRQ�RI�6XEVWDWLRQ�LV�DV�IROORZV�

�� VWHS�XS�RU�VWHS�GRZQ�WKH�V\VWHP�YROWDJH�PDJQLWXGH

�� &KDQJH�WKH�PDJQLWXGH�RI�WKH�YROWDJH�SKDVH�DQJOH�RU�SRZHU�IDFWRU

�� &RQQHFW�RU�GLVFRQQHFW�WKH�SRZHU�VXSSO\

�� 6HUYLQJ�HOHFWULF�SRZHU�ORDGV

%DVHG�RQ�LWV�IXQFWLRQ��VXEVWDWLRQV�FDQ�EH�JURXSHG�LQWR�

�� *,�6WHS�8S���UDLVH�WKH�JHQHUDWLRQ�YROWDJH�WR�WKH�WUDQVPLVVLRQ�YROWDJH�

�� *,�7UDQVPLVVLRQ��ORZHUV�WKH�WUDQVPLVVLRQ�WR�VXE�WUDQVPLVVLRQ�YROWDJH�

�� *,�'LVWULEXWLRQ��GHFUHDVHV�WKH�VXE�WUDQVPLVVLRQ�YROWDJH�WR�SULPDU\�GLVWULEXWLRQ�YROWDJH�

:KLOH�EDVHG�RQ�WKH�FRQVWUXFWLRQ��VXEVWDWLRQV�FDQ�EH�FODVVLILHG�LQWR�

�� *,�LV�ZDWHU�LQVXODWHG��$LU�,QVXODWHG�6XEVWDWLRQ�

7KH�*,�LV�DLU�LQVXODWHG�� WKH�LVRODWLRQ�RI� WKH�YROWDJHHG�HTXLSPHQW��ERWK�EHWZHHQ�SKDVHV�

DQG�SKDVH�WR�JURXQG�LV�DWPRVSKHULF�DLU��FRQWUROOHG�RU�XQFRQWUROOHG���*,�HTXLSPHQW�VXFK�

DV� EXVEDUV�� VZLWFKJHDU� DQG� WUDQVIRUPHUV� DUH� SODFHG� LQ� RSHQ� VSDFHV�� 7KLV� W\SH� RI� *,�

UHTXLUHV�D�UHODWLYHO\�ODUJH�DUHD��7KH�W\SH�RI�*,�WKDW�ZLOO�EH�EXLOW�LQ�WKLV�VWXG\�LV�WKLV�W\SH�

RI�*,�

�� *,�JDV�LQVXODWHG��*DV�,QVXODWHG�6XEVWDWLRQ�

7KH�*,�LV�JDV�LQVXODWHG��WKH�LVRODWLRQ�RI�YROWDJH�HTXLSPHQW��H[FHSW�SRZHU�WUDQVIRUPHUV���

ERWK� EHWZHHQ� SKDVHV� DQG� SKDVH� WR� JURXQG� LV� JDV�� 7KH� JDVHV� XVHG� DUH� XVXDOO\�

HOHFWURQHJDWLYH� JURXSV� �DLU� LV� QRW� LQFOXGHG� LQ� WKLV� FODVVLILFDWLRQ��� 6)�� LV� WKH� PRVW�

FRPPRQO\�XVHG�JDV�W\SH�

���� 8QGHUJURXQG�*,

7KLV� W\SH�RI�*,��DOPRVW�DOO� WKH�PDLQ�*,�HTXLSPHQW��FRQWURO�HTXLSPHQW�DQG�PHDVXULQJ�

LQVWUXPHQWV� DUH� LQVWDOOHG� RQ� WKH� JURXQG�� 6RPHWLPHV� WKH� FRQWURO� URRP� LV� DOVR� RQ� WKH�

JURXQG�

���� *,�PRYHV

7KH�PRELOH�*,�LV�SODFHG�RQ�D�VSHFLDO�WUDLOHU��8VXDOO\�XVHG�LQ�DQ�HPHUJHQF\��HPHUJHQF\��

RU�LQ�WKH�GHYHORSPHQW�SKDVH�

(TXLSPHQW�FRQWDLQHG�LQ�WKH�VXEVWDWLRQ�LV�

�� 5HDO�SRZHU��EXV�EDU�
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5LO�SRZHU�IXQFWLRQV�DV�D�FRQQHFWLQJ�FLUFXLW�DQG�*,�HTXLSPHQW��7KH�EDVLF�IRUP�RI�WKH�*,�

SRZHU�FLUFXLW�UHODWLRQVKLS�LV�GHWHUPLQHG�E\�WKH�UHDO�SRZHU�XVHG��7KHUH�DUH�VHYHUDO�W\SHV�

RI� UHDO� V\VWHPV� FRPPRQO\� XVHG�� QDPHO\� VXSHULRU� UHDO� V\VWHPV�� GRXEOH� ULO�� DQG� ULO�

EUDFHOHW�

�� &RQQHFWLQJ�HTXLSPHQW

&RQQHFWLQJ� HTXLSPHQW� IXQFWLRQV� WR� VHSDUDWH� DQG� FRQQHFW� D� VHULHV� RI� V\VWHPV��

&RQQHFWLQJ� HTXLSPHQW� FRQVLVWV� RI� D� SRZHU� EUHDNHU� �FLUFXLW� EUHDNHU��� VHSDUDWRU�

�GLVFRQQHFWLQJ� VZLWFK��� YROWDJH� WUDQVIRUPHU� �SRWHQWLDO� WUDQVIRUPHUV�� DQG� FXUUHQW�

WUDQVIRUPHU� �FXUUHQW� WUDQVIRUPHU���7KH� SRZHU� EUHDNHU� IXQFWLRQV� WR� RSHQ� DQG� FORVH� WKH�

FLUFXLW�LQ�D�ORDG�FRQGLWLRQ��ZKHQ�WKHUH�LV�D�GLVWXUEDQFH�DQG�XQGHU�QRUPDO�FLUFXPVWDQFHV��

RU�GRHV�QRW�ORDG�DXWRPDWLFDOO\��6HSDUDWRU�IXQFWLRQV�WR�VHSDUDWH�WKH�FLUFXLW�LQ�D�VLWXDWLRQ�

QRW� EXUGHQHG� �IRU� H[DPSOH� IRU� PDLQWHQDQFH� RU� UHSDLU� RI� HTXLSPHQW� LQ� D� VHULHV�� DQG�

FDQQRW�EH�VHSDUDWHG�LQ�D�VLWXDWLRQ�RI�EXUGHQ�

9ROWDJH�DQG�FXUUHQW�RQ�WKH�YROWDJH�VLGH�FDQQRW�EH�PHDVXUHG�GLUHFWO\��IRU�WKLV�SXUSRVH�D�

YROWDJH�DQG�FXUUHQW�WUDQVIRUPHU�LV�XVHG�ZKLFK�IXQFWLRQV�WR�FKDQJH�WKH�KLJK�YROWDJH�DQG�

FXUUHQW� WR� ORZ�� VR� WKDW� LW� FDQ� EH� GLVSOD\HG� RQ� WKH� PHDVXUHPHQW� LQVWUXPHQW�� 9ROWDJH

WUDQVIRUPHUV�DQG�FXUUHQW�WUDQVIRUPHUV�DOVR�IXQFWLRQ�DV�WUDQVGXFHU�GULYH�SRZHU�EUHDNHUV�

LQ�WKH�HYHQW�RI�D�GLVUXSWLRQ�LQ�WKH�V\VWHP�FLUFXLW�

�� 3RZHU�WUDQVIRUPHU��SRZHU�WUDQVIRUPDWRU�

7KH�SRZHU�WUDQVIRUPHU�IXQFWLRQV�WR�LQFUHDVH�RU�GHFUHDVH�WKH�YROWDJH��7KHUH�DUH���W\SHV�

RI� SRZHU� WUDQVIRUPHUV�� QDPHO\� ��SKDVH� DQG� ��SKDVH� SRZHU� WUDQVIRUPHUV�� 7KH� SRZHU�

WUDQVIRUPHU� LV� OLNHQHG� WR� D� KHDUW� LQ� DQ� HOHFWULF� SRZHU� GLVWULEXWLRQ� V\VWHP�� DQG� LV� WKH�

ODUJHVW�DVVHW�RI�D�*,��3RZHU� WUDQVIRUPHUV�YDU\� LQ�VL]H�GHSHQGLQJ�RQ� WKH�YROWDJH� OHYHO�

DQG� SRZHU� WKDW� FDQ� EH� GLVWULEXWHG�� ,Q� JHQHUDO�� WKH� SRZHU� WUDQVIRUPHU� XVHG� LV� DQ� RLO�

LQVXODWHG�W\SH��PLQHUDO�RLO���%HVLGHV�IXQFWLRQLQJ�DV�DQ�LQVXODWRU��RLO�DOVR�IXQFWLRQV�DV�D�

FRROLQJ�PHGLXP�

�� 3KDVH�FKDQJH�HTXLSPHQW��SKDVH�VKLIWLQJ�GHYLFHV�

3KDVH�FKDQJH�HTXLSPHQW�VHUYHV�WR�UHJXODWH�WKH�UHDFWLYH�SRZHU�IORZ�LQ�WKH�V\VWHP��7KH�

SKDVH� FKDQJH� HTXLSPHQW� FRQVLVWV� RI� UHDFWRUV� DQG� FDSDFLWRUV� LQVWDOOHG� LI� QHHGHG�� 7KH�

UHDFWRU� IXQFWLRQV� WR� DEVRUE� UHDFWLYH� SRZHU�� ZKLOH� WKH� FDSDFLW\� IXQFWLRQV� WR� VXSSO\�

UHDFWLYH�SRZHU��7KH�VL]H�RI� WKH�SKDVH�PRGLILHU�DOVR�YDULHV�GHSHQGLQJ�RQ� WKH�YROWDJH�

DQG�LWV�DELOLW\�WR�DEVRUE���VXSSO\�UHDFWLYH�SRZHU�
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�� 2YHUYROWDJH�SURWHFWLRQ�V\VWHP��VXUJH�SURWHFWLRQ�V\VWHP�

2YHUYROWDJHV�LQ�WKH�V\VWHP�FDQ�EH�FDXVHG�E\�OLJKWQLQJ�VWULNHV��ERWK�GLUHFW�DQG�LQGLUHFW��

RU� DV� D� UHVXOW� RI� WKH� RSHUDWLRQ� RI� WKH� SRZHU� EUHDNHU��2YHUYROWDJH� SURWHFWLRQ� V\VWHPV�

LQFOXGH�JURXQG�VKLHOGLQJ�ZLUH��VXUJH�DUUHVWHUV�DQG�JURXQGLQJ�V\VWHPV��6KLHOGLQJ�ZLUH�

�RYHUKHDG� JURXQG� ZLUH�� LV� PRXQWHG� RQ� WRZHU� WRSV� WR� SURWHFW� WKH� *,� HTXLSPHQW�

XQGHUQHDWK��/LJKWQLQJ�DUUHVWHU�RU�DOVR�FDOOHG�VXUJH�DUUHVWHU� VHUYHV� WR�FXW�RYHU�YROWDJH�

DQG� GUDLQ� WKH� FXUUHQW� LQWR� WKH� JURXQG� WKURXJK� WKH� SRLQWV� RI� WKH� ODQG� V\VWHP�� 6XWJH�

DUUHVWHUV�DUH�XVXDOO\�LQVWDOOHG�DW�WKH�HQGV�RI�WKH�6877�DQG�EHIRUH�WKH�SRZHU�WUDQVIRUPHU�

,Q�DGGLWLRQ�WR�SURWHFWLQJ�RSHUDWRUV�LQ�PDLQWDLQLQJ�RU�UHSDLULQJ�*,�HTXLSPHQW��DQ�HDUWK�

VZLWFK� LV� XVHG�� ,Q� DGGLWLRQ�� WKH� HDUWKLQJ� VZLWFK� DOVR� VHUYHV� WR� FKDQQHO� WKH� UHPDLQLQJ�

FXUUHQW� LQ�D�QHZO\�RSHQHG�FLUFXLW� LQWR� WKH�JURXQG��7KLV�VZLWFK� LV�RQO\�RSHUDWHG�ZKHQ�

WKH�FLUFXLW�LV�RSHQ�

�� *,�%XLOGLQJ

7KH� *,� %XLOGLQJ� LV� D� SODFH� WR� SXW� FRQWURO� HTXLSPHQW�� FRQQHFWLQJ� SDQHOV� DQG� DOVR�

IXQFWLRQV�DV�DQ�RIILFH��&RQWURO�HTXLSPHQW�DQG�FRQQHFWLQJ�SDQHOV�DUH�WKH�QHUYH�FHQWHUV�

RI�D�*,��2Q�WKH�FRQQHFWLQJ�SDQHO��PHDVXULQJ�ERDUG��WKH�RSHUDWRU�FDQ�REVHUYH�WKH�VWDWH�

RI� WKH� HTXLSPHQW�� SHUIRUP� UHPRWH� HTXLSPHQW� RSHUDWLRQV�� DV�ZHOO� DV�PHDVXUHPHQW� RI�

YROWDJH��FXUUHQW��SRZHU��DQG�VR�RQ�HYHU\�WLPH��0RGHUQ�*,�FRQWURO�V\VWHPV�DUH�HTXLSSHG�

ZLWK� FRPSXWHU� V\VWHPV� WKDW� FRQWURO� DQG� UHFRUG� GDWD� DXWRPDWLFDOO\� DQG� DUH� NQRZQ� DV�

6&$'$�V\VWHPV��6XSHUYLVRU\�&RQWURO�DQG�'DWD�$FTXLVLWLRQ��

�� &RPSOHPHQWDU\�HTXLSPHQW

:KLFK� LQFOXGHV�*,� VXSSOHPHQWDU\� HTXLSPHQW� LV EDWWHU\� �DFFX��� ILOOHU�EDWWHU\ �EDWWHU\�

FKDUJHU���EDFNXS�SRZHU�VRXUFH �DX[LOLDU\�SRZHU�VRXUFH���OLJKWLQJ�HTXLSPHQW��OLJKWQLQJ�

GHYLFHV��� FRPPXQLFDWLRQ� HTXLSPHQW �FRPPXQLFDWLRQ� GHYLFHV��� ILUH� H[WLQJXLVKHUV� �ILUH�

H[WLQJXLVKHU��DQG�VR�IRUWK�

������ 6WDJHV�RI�$FWLYLW\

7KH� VWDJHV� RI� WKH� ���� N9� 7UDQVPLVVLRQ� 1HWZRUN� DQG� 6XEVWDWLRQ� �*,�� &RQVWUXFWLRQ�

DFWLYLWLHV�FRQVLVW�RI�WKH�3UH�&RQVWUXFWLRQ��&RQVWUXFWLRQ�DQG�2SHUDWLRQ�VWDJHV��(DFK�VWDJH�LV�

GHVFULEHG�DV�IROORZV �
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$� 3UH�&RQVWUXFWLRQ�3KDVH

�� 0DQDJHPHQW�RI�SHUPLWV

�� /DQG�VXUYH\�DQG�ODQH

�� 'LVVHPLQDWH�WKH�DFWLYLW\�SODQ

�� /DQG�DFTXLVLWLRQ�DQG�YHJHWDWLRQ

%����&RQVWUXFWLRQ�3KDVH

�� $FFHSWDQFH�DQG�PRELOL]DWLRQ�RI ODERU

�� 0RELOL]DWLRQ�DQG�GHPRELOL]DWLRQ�RI�HTXLSPHQW�DQG�PDWHULDOV

�� &OHDQLQJ�RI�WKH�WRZHU�VLWH�DQG�IUHH�VSDFH

�� &RQVWUXFWLRQ�RI�IRXQGDWLRQV�DQG�WRZHUV

�� :LWKGUDZDO�RI�FRQGXFWLYH�ZLUH�DQG�JURXQG�ZLUH

�� &RPPLVLRQLQJ�7HVW

�� &RQVWUXFWLRQ�RI�VXEVWDWLRQV��*,�

&����2SHUDWLRQ�3KDVH

�� 'LVWULEXWLRQ�RI�HOHFWULFLW\

�� 0DLQWHQDQFH�RI�WUDQVPLVVLRQ�QHWZRUNV�DQG�VXEVWDWLRQV

'����3RVW�2SHUDWLRQ�3KDVH

�� 8SJUDGLQJ�WKH�WUDQVPLVVLRQ�QHWZRUN��RU

�� 'HPROLWLRQ�RI�WKH�WUDQVPLVVLRQ�QHWZRUN

�������� 3UH�&RQVWUXFWLRQ�3KDVH

�� /LFHQVLQJ

/LFHQVLQJ�LV�D�IXQGDPHQWDO�DVSHFW�RI�LPSOHPHQWLQJ�DQ�DFWLYLW\��LQFOXGLQJ�WKH�FRQVWUXFWLRQ�

RI� WUDQVPLVVLRQ� QHWZRUNV�� 7KH� FRQVWUXFWLRQ� RI� WKH� ���� N9� WUDQVPLVVLRQ� SODQW�+XOXODLV� �

3HNDORQJDQ� 3/73� DQG� WKH� UHODWHG� VXEVWDWLRQ� UHTXLUHV� SHUPLVVLRQ IURP� ERWK� WKH� FHQWUDO�

JRYHUQPHQW�DQG�WKH�UHJLRQDO�JRYHUQPHQW�DV�ZHOO�DV�IURP�UHODWHG�LQVWLWXWLRQV�RU�PLQLVWULHV��

6RPH�RI� WKH�SHUPLWV�QHHGHG� IRU� WKH�SURMHFW� DFWLYLWLHV� LQFOXGH��SULQFLSOH�SHUPLWV�� ORFDWLRQ�

SHUPLWV��LQIRUPDWLRQ�LQFOXGLQJ�RU�RXWVLGH�WKH�IRUHVW�DUHD��DQG�RWKHUV��
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D� 3ULQFLSOH�SHUPLW

,Q� D� GHYHORSPHQW� DFWLYLW\�� WKH� SHUPLW� WKDW� LV� ILUVW� DGPLQLVWHUHG� LV� D� SULQFLSOH� SHUPLW��

3ULQFLSOH� SHUPLW� UHODWHG� WR� HOHFWULFLW\� DQG� DFWLYLWLHV� ZLWK� FRPSDQ\� FDSLWDO� DERYH� ����0�

FHQWUDOL]HG�RQOLQH�YLD�%.30�3XVDW��

D� /RFDWLRQ�SHUPLW�RU�ORFDWLRQ�GHWHUPLQDWLRQ

,Q� DQ\� GHYHORSPHQW� WKDW� UHTXLUHV� WKH� XVH� RI� ODQG� �� ODQG�� WKH� UHTXLUHPHQWV� IRU� ORFDWLRQ�

SHUPLWV� RU� ORFDWLRQ� GHWHUPLQDWLRQ� DUH� QHHGHG�� %DVHG� RQ� WKLV� ORFDWLRQ� SHUPLW� ZLOO� EH� D�

UHIHUHQFH� DQG�EDVLV� IRU� WKH� SURFHVV� RI� DSSO\LQJ� IRU� ODQG� ULJKWV� WR� WKH� ODQG� DJHQF\� �ORFDO�

1DWLRQDO�/DQG�$JHQF\���EXW� LQ�DFFRUGDQFH�ZLWK�33�1R�����RI������WKDW�ODQG�DUHD����+D�

GRHV�QRW�UHTXLUH�D�SHUPLW�WR�GHWHUPLQH�WKH�ORFDWLRQ�GXH�WR�ODQG�DFTXLVLWLRQ�WXUUHW�WRZHU�

D� 2WKHU�SHUPLWV

,Q�JHQHUDO�� WKH�SHUPLWV�QHHGHG� LQ�FDUU\LQJ�RXW� WUDQVPLVVLRQ�GHYHORSPHQW�DFWLYLWLHV�DUH�DV�

GHVFULEHG� DERYH��2WKHU� SHUPLWV� QHHGHG� LQFOXGH� SHUPLWV� WR� IHOO� WUHHV�� SHUPLWV� WR� WUDQVSRUW�

JRRGV��DQG�RWKHUV��2WKHU�SHUPLWV�QHHGHG�ZLOO�EH� IXOILOOHG�E\�37�3/1�LQ�DFFRUGDQFH�ZLWK�

WKH DSSOLFDEOH� ODZV� DQG� UHJXODWLRQV� IRU� WKH� OHJDOLW\� RI� WKH� LPSOHPHQWDWLRQ� RI� WKLV� 6877�

GHYHORSPHQW�

E� /DQG�DQG�3DWK�6XUYH\

7KH�FRQVWUXFWLRQ�RI�WKH�WUDQVPLVVLRQ�UHTXLUHV�FOHDU�SDWK�LQIRUPDWLRQ�EDVHG�RQ�WKH�SODQ�DQG�

UHVXOWV�RI�WKH�GDWD�FROOHFWLRQ�DQG�ILHOG�VXUYH\��7KH�VXUYH\�DFWLYLW\�RI�WKH�WUDQVPLVVLRQ�OLQH�

LQFOXGHV� WKH� DFWLYLWLHV� RI� WRSRJUDSKLF� DQG� VRLO� PHFKDQLFV� VXUYH\V�� VSDWLDO� SODQQLQJ� DQG�

FXUUHQW�ODQG�XVH�SODQQLQJ��7RSRJUDSKLF�VXUYH\�DFWLYLWLHV�DUH�FDUULHG�RXW�WR�GHWHUPLQH�ZKLFK�

6877�����N9�SDWK�ZLOO�EH�WUDYHUVHG�E\�WKH�+XOXODLV�3HNDORQJDQ�3/73�ZKLFK�LV�WKH�EHVW�

SDWK� IURP� D� WHFKQLFDO� DQG� HFRQRPLF� SHUVSHFWLYH�� 7RSRJUDSKLF� VXUYH\� DFWLYLWLHV� LQFOXGH�

ILHOG� DQG�RIILFH� DFWLYLWLHV�� QDPHO\�GDWD�SURFHVVLQJ�DQG�GHSLFWLRQ�RI�SODQQHG� WUDQVPLVVLRQ�

OLQHV��0HFKDQLF�VXUYH\�DFWLYLWLHV�DUH�FDUULHG�RXW�ZLWK�WKH�DLP�RI�NQRZLQJ�VRLO�FRQGLWLRQV��

7KH�DFWLYLW\�ZDV�GLYLGHG�LQWR�WZR��DFWLYLWLHV�LQ�WKH�ILHOG�DQG�DFWLYLWLHV�LQ�WKH�VRLO�PHFKDQLFV�

ODERUDWRU\�

,Q�WKLV�UHVHDUFK���VXUYH\��WRSRJUDSK\��WKH�DFWLYLWLHV�FDUULHG�RXW�LQFOXGH �

� 'HWHUPLQDWLRQ� RI� ORFDWLRQ� �� QHWZRUN� FRQILJXUDWLRQ�� 7KLV� DFWLYLW\� EHJLQV� ZLWK� D�

WRSRJUDSKLF� VXUYH\� WR� GHWHUPLQH� WKH� ORFDWLRQ� RU� SDWK� WR� EH� WUDYHUVHG� ZKLFK� LV� EHVW�

YLHZHG�IURP�D�WHFKQLFDO�DQG�HFRQRPLF�SHUVSHFWLYH�
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� (VWDEOLVK�WKH�W\SH�RI�SROH�DQG�FRQGXFWRU

� 'UDZ�HORQJDWHG�SLHFHV�DQG�WRZHU�SODFHPHQW��SURILOH�PDS�

,Q�WKLV�ZRUN�LQFOXGHV�ILHOG�DQG�RIILFH�DFWLYLWLHV����

)LHOG�ZRUN��FRYHULQJ�

� 0HDVXUHPHQW�RI� ORQJLWXGLQDO�SURILOHV�DQG� ODQH�VLWXDWLRQV��ZLWK� VHYHUDO� VWDJHV��QDPHO\��

PHDVXULQJ� WKH� PDLQ� SRO\JRQ�� VWDFNLQJ� RXW� FHQWHUOLQH�� DQG� PHDVXULQJ� HORQJDWHG�

VLWXDWLRQV�DQG�ODQH�VLWXDWLRQV�

� 7RZHU� ORFDWLRQ� DQG� PHDVXUHPHQW�� DIWHU� WKH� WRZHU� ORFDWLRQ� SODQQLQJ� ZRUN��

0HDVXUHPHQWV�LQ�WKH�ILHOG�XVLQJ�WKHRGROLWH�PHDVXULQJ�GHYLFHV�

2IILFH�ZRUN��FRYHULQJ�

� GDWD�SURFHVVLQJ�DQG�GHWDLOHG�PDS�GHSLFWLRQSHUHQFDQDDQ�ORNDVL�WRZHU��WRZHU�VSRWWLQJ�

� GHSLFWLRQ�RI�WKH�SODQ�VHFWLRQ�RI�WKH�WRZHU�ORFDWLRQ

� PDNLQJ�VXUYH\�UHSRUWV

7KHQ� DQ� LQYHVWLJDWLRQ� �� VRLO� PHFKDQLFV� VXUYH\� ZDV� FDUULHG� RXW�� 'RQH� WR� ILQG� RXW� WKH�

FRQGLWLRQ�RI�WKH�VRLO��ZLWK�WKH�IROORZLQJ REMHFWLYHV�

� &ROOHFW�GDWD�RQ�WKH�FRQGLWLRQ�RI� WKH�VXUIDFH�RI� WKH�JURXQG�DQG�WKH�LQVLGH�RI� WKH�VLWH�RI�

WKH�WRZHU�VLWH�

� 3URYLGH�DGYLFH�RQ�WRZHU�FRQVWUXFWLRQ�WKDW�LV�LQ�DFFRUGDQFH�ZLWK�VRLO�FRQGLWLRQV�IURP�WKH�

UHVXOWV�RI�VRLO�PHFKDQLFDO�VXUYH\V�

� 3URYLGH�WHFKQLFDO�GDWD�LQ�EXGJHWLQJ�DW�WKH�SODQQLQJ�VWDJH

� 6RQGLU�DQG�ERULQJ�DUH�FDUULHG�RXW�WR�GHWHUPLQH�WKH�FDUU\LQJ�FDSDFLW\�RI�WKH�VRLO�EHFDXVH�

VRPH�DUH�RQ�ODQG�ZLWK�WRSRJUDSK\!�����

� ,Q�ORFDWLRQV�DGMDFHQW�WR�VHWWOHPHQWV��LW�LV�DWWHPSWHG�WR�XVH�D�ZHOO�IRXQGDWLRQ VR�WKDW�WKH�

VHFXULW\�RI�UHVLGHQWV
�KRXVHV�LV�QRW�GLVWXUEHG�GXH�WR�WKH�SURMHFW�

� 5HFRUGLQJ�GDWD�RQ�ODQG��EXLOGLQJV�DQG�SODQWV�DIIHFWHG�E\�WKH�ODQH�

,PSOHPHQWDWLRQ�RI� WRZHU�VLWH� ODQG�DFTXLVLWLRQ�DFWLYLWLHV�LV�DGMXVWHG�WR�/DZ�1R����RI������

FRQFHUQLQJ�/DQG�3URFXUHPHQW�IRU�3XEOLF�,QWHUHVW��ZKLFK�EHJLQV�ZLWK�DQ�LQYHQWRU\�RI�ODQG�

FRYHULQJ�WKH�ODQG�DUHD��ODQG�VWDWXV��ODQG�FODVV��ODQG�RZQHUVKLS��W\SH�RI�SODQW DIIHFWHG�E\�WKH�

ODQH�� 7KH� LQLWLDO� ODQG� GDWD� QHHGHG� IRU� WKH� SURFHVV� RI� ODQG� DFTXLVLWLRQ� RI� WRZHU� VLWHV�ZDV�

REWDLQHG�GXULQJ�WKLV�LQLWLDO�VXUYH\��EHIRUH�WKH�DFWLYLWLHV�RI�LQYHQWRU\�RI�ODQG��EXLOGLQJV�DQG�
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SODQWV�ZKLFK�ZHUH�VSHFLILFDOO\�FDUULHG�RXW�WKHQ�D�SULFH�DVVHVVPHQW�VWXG\�ZDV�FDUULHG�RXW�E\�

LQGHSHQGHQW� FRQVXOWDQWV� ZKR� DOUHDG\� KDG� FHUWLILFDWLRQ� UHFRJQL]HG� DV� JXLGHOLQHV� IRU�

VWLSXODWLRQ� FRPSHQVDWLRQ�DQG�FRPSHQVDWLRQ�SULFHV��7KH� LQYHQWRU\�ZDV� FDUULHG�RXW�E\�37�

3/1� �3HUVHUR�� WRJHWKHU� ZLWK� ODQG� RZQHUV�� ORFDO� JRYHUQPHQW�� DQG� UHSUHVHQWDWLYHV� RI� WKH�

GLVWULFW�1DWLRQDO�'HIHQVH�$JHQF\��%31���ZKLFK�ZDV�WKHQ�OHJDOL]HG�E\�WKH�YLOODJH�KHDG�DQG�

WKH�ORFDO�VXE�GLVWULFW�KHDG�

�� 'LVVHPLQDWLRQ�RI�$FWLYLW\�3ODQ

7KH�VRFLDOL]DWLRQ�RI�WKH�����N9�6877�FRQVWUXFWLRQ�SURMHFW�+XOXODLV�3HNDORQJDQ�3/73�DQG�

UHODWHG� VXEVWDWLRQV� ZDV� FDUULHG� RXW� WR� SURYLGH� FOHDU� LQIRUPDWLRQ� DERXW� WKH� SODQQHG�

LPSOHPHQWDWLRQ� RI� WKHVH� DFWLYLWLHV� WR� WKH� FRPPXQLW\�� 7KLV� VRFLDOL]DWLRQ� LV� D� QRWLILFDWLRQ�

UHJDUGLQJ� WKH�6877�����N9�&RQVWUXFWLRQ� SURMHFW� RI� WKH�+XOXODLV�3HNDORQJDQ�3/73� DQG�

UHODWHG�VXEVWDWLRQV�E\�WKH�3URSRQHQW�DQG�WKH�6WXG\�7HDP�DLPHG�DW�WKH�FRPPXQLW\�GLUHFWO\�

DIIHFWHG�E\�WKH�LPSOHPHQWDWLRQ�RI�WKH�DFWLYLW\��QDPHO\�WR�WKH�FRPPXQLW\�EHORZ�RU�DURXQG�

WKH� WUDQVPLVVLRQ� OLQH��6R� WKDW� ODWHU� LW�FDQ�EH�NQRZQ�KRZ�PXFK WKH�FRPPXQLW\
V� UHVSRQVH�

DQG�H[SHFWDWLRQV�WRZDUGV�WKLV�SURMHFW�

5HJXODU� FRQVXOWDWLRQ� �� VRFLDOL]DWLRQ� IRU� SURJUHVV� RI� WKH� $0'$/� VWXG\� FRQGXFWHG� LQ�

DFFRUGDQFH� ZLWK� 0LQLVWHU� RI� (QYLURQPHQW� 5HJXODWLRQ� 1R�� /+�� ��� RI� ����� FRQFHUQLQJ�

*XLGHOLQHV� IRU� &RPPXQLW\� (QJDJHPHQW� LQ� WKH� $0'$/� 3URFHVV� DQG� (QYLURQPHQWDO�

3HUPLWV�� 7KLV� SXEOLF� FRQVXOWDWLRQ� ZDV� FRQGXFWHG� ZLWK� D� TXHVWLRQ� DQG� DQVZHU� V\VWHP�

LQYROYLQJ� WKH� LQLWLDWRU�� WKH� $0'$/� VWXG\� WHDP�� UHSUHVHQWDWLYHV� �� OHDGHUV� RI� WKH� ORFDO�

FRPPXQLW\� DQG� WKH� ORFDO� YLOODJH� �� VXE�GLVWULFW� DSSDUDWXV�� 7KH� ULJKW� DQG� GLUHFWHG� V\VWHP��

WLPH�DQG�PHWKRG�RI�VRFLDOL]DWLRQ�ZLOO�EH�YHU\�HIIHFWLYH�IRU�WKH�GLVVHPLQDWLRQ�RI�WKLV�6877�

GHYHORSPHQW�DFWLYLW\��

7KLV�VRFLDOL]DWLRQ�DLPV�WR�ILQG�LQSXW�DQG�UHVSRQVH�DV�DQ�LQJUHGLHQW�LQ�WKH�VFRSLQJ�SURFHVV�

RI� WKH� VLJQLILFDQW� LPSDFW� RI� WKH� SODQQHG� 6877� ���� N9� FRQVWUXFWLRQ� DFWLYLWLHV� RI� WKH�

+XOXODLV�3HNDORQJDQ�3/73�DQG�UHODWHG�VXEVWDWLRQV�LQ�WKH�(,$�VWXG\�SURFHVV��

�� /DQG�$FTXLVLWLRQ�DQG�3ODQWV

7KH� OHJDO� EDVLV� XVHG� E\� 37� 3/1� LQ� FRQGXFWLQJ� ODQG� DFTXLVLWLRQ� LV� /DZ 1R�� �� RI� �����

FRQFHUQLQJ� /DQG� 3URFXUHPHQW� IRU� 'HYHORSPHQW� LQ� WKH� 3XEOLF� ,QWHUHVW�� 3UHVLGHQWLDO�

5HJXODWLRQ�1XPEHU����RI������FRQFHUQLQJ� WKH� ,PSOHPHQWDWLRQ�RI�/DQG�3URFXUHPHQW� IRU�

'HYHORSPHQW� LQ� WKH� 3XEOLF� ,QWHUHVW�� ,Q� DGGLWLRQ�� DW� WKH� RSHUDWLRQDO� OHYHO�� WKH� (6'0�
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0LQLVWU\� VSHFLILFDOO\� UHJXODWHV� WKH� LPSOHPHQWDWLRQ� RI� WHFKQLFDO� ODQG� DFTXLVLWLRQ� DQG�

FRPSHQVDWLRQ� IRU� ODQG�� EXLOGLQJV� DQG� SODQWV�� QDPHO\� 0LQLVWHU� RI� (QHUJ\� DQG� 0LQHUDO�

5HVRXUFHV�5HJXODWLRQ�1R�����RI������

/DQG�XQGHU�WKH�QHWZRUN�LV�RQO\�FRPSHQVDWHG�LI�WKHUH�DUH�EXLOGLQJV�RU�WUHHV�WKDW�QHHG�WR�EH�

FXW���FXW��)RU�SHUHQQLDOV�WKDW�DUH�PRUH�WKDQ�����PHWHUV�KLJK�DQG�DW�D�GLVWDQFH�RI�OHVV�WKDQ����

PHWHUV� OHIW� DQG� ULJKW� IURP� WKH� FHQWHU� OLQH�� WKH� SODQWV�ZLOO� EH� UHOHDVHG� DQG� FRPSHQVDWHG��

/DQG��� ODQG��SODQWV�DQG�EXLOGLQJV�WKDW�DUH�XQGHU� WKH�6877�OLQH�DUH�QRW�H[HPSWHG��EXW�IRU�

DFWLYLWLHV�EHORZ�LW�ZLOO�EH�FRPSHQVDWHG��

%DVHG�RQ� WKH�0LQLVWHU�RI�(QHUJ\� DQG�0LQHUDO�5HVRXUFHV�5HJXODWLRQ�1R�����RI������ WKH�

IRUPXOD� IRU� FDOFXODWLQJ� ODQG� DQG� EXLOGLQJ� FRPSHQVDWLRQ� E\� WDNLQJ� LQWR� DFFRXQW� WKH�

HOHPHQWV�RI�ODQG�DQG�EXLOGLQJ�FRPSHQVDWLRQ�LV�

&DOFXODWLRQ�IRUPXOD�&RPSHQVDWLRQ�IRU� ODQG��EXLOGLQJV�DQG�SODQWV� WKDW�DUH�XQGHU�6877�RU�

687(7�IUHH�VSDFH�LV�GHWHUPLQHG�DV�IROORZV�

D��7KH�IRUPXOD�IRU�FDOFXODWLQJ�FRPSHQVDWLRQ�IRU�ODQG�

&RPSHQVDWLRQ� �����[�/W�[�13

,QIRUPDWLRQ�

/W���$UHD�RI�ODQG�XQGHU�IUHH�VSDFH

13���/DQG�0DUNHW�9DOXH�IURP�$SSUDLVDO�,QVWLWXWLRQV

E��)RUPXOD�IRU�&RPSHQVDWLRQ�FDOFXODWLRQ�IRU�EXLOGLQJV�

&RPSHQVDWLRQ� �����[�/E�[�13E

,QIRUPDWLRQ�

/E���%XLOGLQJ�DUHD�XQGHU�IUHH�VSDFH

13E���%XLOGLQJ�0DUNHW�9DOXH�IURP�$SSUDLVDO�,QVWLWXWLRQV

F��)RUPXOD�IRU�FDOFXODWLQJ�FRPSHQVDWLRQ�IRU�SODQWV�

&RPSHQVDWLRQ� �13W

&RPSHQVDWLRQ�

13W���3ODQW�0DUNHW�9DOXH�IURP�$SSUDLVDO�,QVWLWXWLRQV�

9DOXH�RI�FRPSHQVDWLRQ� �2SWLPL]DWLRQ�RI�ODQG�[�IXQFWLRQ�LQGH[ [�VWDWXV�KROG�[�1-23
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/DQG�2SWLPL]DWLRQ

7KH�FKRLFH�RI�SDWWHUQ�RI�WKLV�DSSURDFK�LV�EDVHG�RQ�WKH�FRQVLGHUDWLRQ�WKDW�WKH�ODQG�KDV�VRFLDO�

IXQFWLRQV�ZLWKRXW�RYHUULGLQJ�WKH�LQWHUHVWV�RI�WKH�LQGLYLGXDO���WKH�SHRSOH�DW�ODUJH��:LWK�WKLV�

LQ�PLQG��LW�PHDQV�WKDW�WKHUH LV�QR�WUDQVIHU�RI�ODQG�ULJKWV�DQG�LW�LV�KRSHG�WKDW�ODQGRZQHUV�FDQ�

VWLOO�ZRUN�RQ�WKHLU�ODQG�DQG�REWDLQ�WKH�H[SHUWLVH��%DVHG�RQ�WKH�RSWLPL]DWLRQ�FRQFHSW�RI�WKLV�

ODQG��FRPSHQVDWLRQ�LV�FDOFXODWHG�DW�����

8WLOL]DWLRQ� ,QGH[� RI� /DQG� DQG� %XLOGLQJ� )XQFWLRQV� 7KH� LQGH[� RI� XWLOL]DWLRQ� RI� ODQG� DQG�

EXLOGLQJ� IXQFWLRQV� LV� GHWHUPLQHG� E\� FRQVLGHULQJ� WKH� REMHFW� DQG� GHVLJQDWLRQ� RI� ODQG� DQG�

EXLOGLQJV�DVVRFLDWHG�ZLWK�WKH�RSWLPL]DWLRQ�RI�ODQG��WKH�PDJQLWXGH�RI�ZKLFK�LV�

� EXLOGLQJ  �

� ODQG�IRU�EXLOGLQJ  � �

� \DUG  � ���

� ODGLQJ���JDUGHQ  � ���

� SDGG\�ILHOG  ���

� /DQG�6WDWXV

7KH�FRPSHQVDWLRQ�IRU�ODQG�FRQVLGHUV�WKH�VWDWXV�RI�WKH�ODQG�LQ�TXHVWLRQ��ZLWK�WKH�IROORZLQJ�

DVVHVVPHQW�

� ODQG�RZQHG��FHUWLILHG�  ����

� FXVWRPDU\�ODQG  ���

� ODQG�XVH�ULJKWV�EXLOGLQJ  ���

� ODQG�RI�EXVLQHVV�XVH�ULJKWV  ���

� ODQG�RI�XVH�ULJKWV  ���

� ZDTI�ODQG  ����

)RU� EXLOGLQJ� XVH� ULJKWV�� EXVLQHVV� XVH� ULJKWV�� DQG� XVXIUXFWXDU\� ULJKWV�� DOVR� FRQVLGHU� WKH�

SHUFHQWDJH�RI�WKH�UHPDLQLQJ�SHULRG�RI�XWLOL]DWLRQ�RI�WKH�ODQG�LQ�TXHVWLRQ�
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x 7KH�/DQG�3ULFH

,Q� RUGHU� WR� REWDLQ� WKH� OHJDO� EDVLV� IRU� ODQG� DQG� EXLOGLQJ� SULFHV�� WKH� SULFH� RI� ODQG� DQG�

EXLOGLQJV� FDQ� EH� EDVHG� RQ� WKH� 7D[�2EMHFW� 6HOOLQJ�9DOXH� �1-23�� RI� WKH� FXUUHQW� \HDU� DV�

GHWHUPLQHG�E\�WKH�7D[�2IILFH�

$OVR�FDUULHG�RXW�LV�WKH�UHOHDVH�RI�SODQWV�DQG�EXLOGLQJV�WKDW�HQWHU�DQG�KDYH�WKH�SRWHQWLDO�WR�

HQWHU�IUHH�VSDFH�ZLWK�EODFNKHDGV�ZLWK�DSSOLFDEOH�ODZV�DQG�UHJXODWLRQV��EXLOGLQJV�DQG�SODQWV�

WKDW� KDYH� EHHQ� OLEHUDWHG� �� FRPSHQVDWHG� IRU�PXVW� EH� XQORDGHG� DQG� FRPSOHWHO\� FXW� E\� WKH�

RZQHU��)UHH�VSDFH� LV� D�VSDFH�ERXQGHG�E\�YHUWLFDO�DQG�KRUL]RQWDO� ILHOGV�DURXQG�DQG�DORQJ�

WKH�6877�FRQGXFWRU�ZKHUH� WKHUH�FDQQRW�EH�REMHFWV� LQ� LW� IRU� WKH�VDIHW\�RI�KXPDQV�� OLYLQJ�

WKLQJV�DQG�RWKHU�REMHFWV� DV�ZHOO�DV� WKH� VDIHW\�RI�6877�RSHUDWLRQV��)UHH�VSDFH� IRU�6877�

����N9�LQ�DFFRUGDQFH�ZLWK�61,��������������DQG�(6'0�.SHP�DERYH���

/DQG��SODQW�DQG�EXLOGLQJ�DFTXLVLWLRQ�DQG�FRPSHQVDWLRQ�DFWLYLWLHV�ZLOO�EH�FDUULHG�RXW�E\�WKH�

LQLWLDWRU�� QDPHO\� 37� 3/1� �3HUVHUR�� LQ� DFFRUGDQFH� ZLWK� DQ� DJUHHPHQW� ZLWK� UHVLGHQWV� RU�

ODQGRZQHUV�� /DQG� DFTXLVLWLRQ� IRU� WKH� FRQVWUXFWLRQ� RI� ���� ���� N9� WUDQVPLVVLRQ� QHWZRUN�

WRZHUV�+XOXODLV� � 3HNDORQJDQ� 3/73� DQG� UHODWHG� VXEVWDWLRQV� DORQJ� �� ������� NP�ZLWK� DQ�

DUHD�RI����������KHFWDUHV�� ��������P�����WKH�DUHD�IRU�*,V�FRYHULQJ�DQ�DUHD�RI�����KD�LV�LQ�

WKH�3/73�DUHD��ZLOO�EH�SURYLGHG�E\�WKH�3/73�PDQDJHPHQW��ZKLFK�ZLOO�EH�RQ�ODQG�RZQHG�

E\�WKH�FRPPXQLW\��/DQG�DQG�SODQW���SODQW�DFTXLVLWLRQ�ZLOO�EH�FDUULHG�RXW�E\�WKH�LQLWLDWRU�LQ�

DFFRUGDQFH�ZLWK�WKH�DJUHHPHQW�ZLWK�WKH�ODQGRZQHUV�EDVHG�RQ�FRQVHQVXV�DJUHHPHQW��

7KH�ODQG�UHTXLUHG�IRU�WRZHU�VLWHV�LV���P�[���P�IRU�VWUDLJKW�W\SH�WRZHUV��7\SH�$��DQG����

��P�[������P�IRU�WRZHU�W\SH�DQJOHV��QDPHO\�%%�W\SH��&&��DQG�''��)LJXUH������
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)LJXUH����� RI�ODQG�QHHGHG�IRU�D�����N9�6877�WRZHU�VLWH

7KH�VWDJHV�RI�ODQG�DFTXLVLWLRQ�DFWLYLWLHV�PXVW�EH�JXLGHG�E\�/DZ�1XPEHU���<HDU������DQG�

3UHVLGHQWLDO� 5HJXODWLRQ� 1XPEHU� ��� RI� ������ DQG� VRPH� DFFHOHUDWHG� HIIRUWV� WR� EH�

LPPHGLDWHO\�FDUULHG�RXW�E\�37�3/1�LQFOXGH�WKH�IROORZLQJ�

D� +ROG�VRFLDOL]DWLRQ���FRXQVHOLQJ�WR WKH�FRPPXQLW\�ZKRVH�ODQG�LV�DIIHFWHG�E\�WRZHU�VLWHV��

E� 0DNH�D�OLVW�RI�UHVXOWV�RI�ODQG�LQYHQWRU\�WKDW�LQFOXGHV�ODQG�DUHD��ODQG�VWDWXV��FODVV�RI�ODQG�

DQG�RZQHUVKLS�RI�ODQG�DQG�VWDQGV���SODQWV�DQG�EXLOGLQJV�WKDW�DUH�DERYH�LW�

F� ,GHQWLI\� WKH�VWDWXV�RI� ODQG�RZQHUVKLS� IURP� WKH� ODQG�RZQHU�DQG�FKHFN� WKH�YLOODJH�� VXE�

GLVWULFW�DQG�DXWKRUL]HG�LQVWLWXWLRQV�

G� 1HJRWLDWLQJ� ODQG� SULFHV�� 1HJRWLDWLRQV� DUH� FDUULHG� RXW� WKURXJK� WKH� IROORZLQJ� VWDJHV��

QHJRWLDWLRQV� ZLWQHVVHG� E\� ORFDO� RIILFLDOV� DW� WKH� YLOODJH� KHDG
V� RIILFH�� DQG� WKHQ�

QHJRWLDWLRQV� DQG� DSSURDFKHV� DUH� FDUULHG� RXW� GLUHFWO\� ZLWK� WKH� ODQGRZQHUV� VR� WKDW� DQ�

DJUHHPHQW�LV�UHDFKHG�RQ�WKH�SULFHV�RI�ERWK�SDUWLHV�

H� 7KH�VWDQGDUG�XVHG�DV�D�EHQFKPDUN�LQ�WKH�ODQG�DFTXLVLWLRQ�SURFHVV�LV�WKH�1-23�DQG�WKH�

SULFH�RI�ODQG�VXUURXQGLQJ�LW�DQG�WDNLQJ�LQWR�DFFRXQW�ODQG�SXUFKDVH�WUDQVDFWLRQV�WKDW�KDYH�

RFFXUUHG�LQ�WKH�ODVW�WZR�\HDUV�

I� 7KH� UHOHDVH� RI� VWDQGV� DQG� EXLOGLQJV� WKDW� DUH� ORFDWHG� DERYH� WKH� JURXQG� LV� FDUULHG� RXW�

EDVHG�RQ�WKH�UHJXODWLRQV�RI�WKH�*RYHUQRU�DQG�WKH�ORFDO�5HJHQW��LI�DQ\���RQ�WKH�SUHVHQFH�

RI� WKH� 3XEOLF� :RUNV� 6HUYLFH� IRU� WKH� UHOHDVH� RI� EXLOGLQJV� DQG� WKH� $JULFXOWXUH� RU�

3ODQWDWLRQ�6HUYLFH�RI�%HQJNXOX�3URYLQFH�DQG�/HERQJ��5HMDQJ�/HERQJ�DQG�.HSDKLDQJ��

3RLQW�RI�
ERXQGDU\�
WDQDK

3DWRN�$UDK
0XND�EHODNDQJ

3RLQW�RI�$V�
/LQH

/

/

3RLQW�RI�$V
/,QH

$QQRWDWLRQ��

/�  � ��� V�G� ���P� DFFRUGLQJ� WR� WRZHU�

W\SH�ZLOO�EH�XVHG
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J� 0DNH�SD\PHQWV�GLUHFWO\�WR�WKH�ODQG�RZQHU�LI�DQ�DJUHHPHQW�KDV�EHHQ�REWDLQHG�IURP�WKH�

FRPPXQLW\�

K� &RQGXFW� GRFXPHQWDWLRQ� DQG� PDNH� PLQXWHV� RI� SD\PHQW� WKDW� ZLOO� ODWHU� EH� XVHG� DV�

HYLGHQFH�RI�WKH�UHOHDVH�RI�ULJKWV�IURP�WKH�FRPPXQLW\��KHUHLQDIWHU�FDQ�EH�XVHG�DV�WRZHU�

VLWHV�DQG�RU�VXEVWDWLRQV�

%HIRUH�ODQG�DFTXLVLWLRQ��WKH�GDWD�REWDLQHG�IURP�WKH�FRPPXQLW\�ZDV�FRQILUPHG�WR�WKH�ORFDO�

5HJHQF\�/DQG�$JHQF\�2IILFH� WR�REWDLQ� LQIRUPDWLRQ�DQG�FODULILFDWLRQ�RI� WKH�VWDWXV�RI� WKH�

ODQG��/DQG�DFTXLVLWLRQ�LV�FDUULHG�RXW�E\�WDNLQJ�LQWR�DFFRXQW�WKH�XWLOL]DWLRQ�RI�WKH�UHPDLQLQJ�

ODQG�RZQHG�E\�WKH�FRPPXQLW\��7KH�UHPDLQLQJ ODQG�LQWHQGHG�LV�WKH�UHPDLQLQJ�ODQG�OHIW�RYHU�

IURP�WKH�ODQG�DUHD�IRU�WKH�WRZHU�VLWH��VR�WKDW�WKH�UHPDLQLQJ�ODQG�LV�UHOHDVHG�DQG�WKH�ODQG�FDQ�

EH�XWLOL]HG�E\�WKH�FRPPXQLW\�

$SDUW�IURP�WKH�ODQG�XVHG�IRU�WRZHU�VLWHV��WKH�VWDQGV���SODQWV�DQG�EXLOGLQJV�WKDW�HQWHU�WKH�IUHH�

VSDFH�DUH�DOVR�FDUULHG�RXW��)UHH�VSDFH�LV�D�VSDFH�WKDW� LV� OLPLWHG�E\�YHUWLFDO�DQG�KRUL]RQWDO�

ILHOGV�DURXQG�DQG�DORQJ�WKH�WUDQVPLVVLRQ�FRQGXFWRU�ZKHUH�WKHUH�PXVW�EH�QR�REMHFWV�LQ�LW�IRU�

WKH�VDIHW\�RI�KXPDQV��OLYLQJ�WKLQJV�DQG�RWKHU�REMHFWV�DV�ZHOO�DV�WKH�VHFXULW\�RI�WUDQVPLVVLRQ�

RSHUDWLRQV��

)UHH�VSDFH�IRU�����N9�WUDQVPLVVLRQ�EDVHG�RQ�61,��������������DV�LQ�)LJXUH �����)LJXUH

�����DQG�)LJXUH �����,Q�DFFRUGDQFH�ZLWK�WKH�DSSOLFDEOH�SURYLVLRQV�LQ�WKH�IUHH�VSDFH�RI�����

N9�WUDQVPLVVLRQ��QR�VWDQGV�RU�DQ\WKLQJ� LV�SHUPLWWHG�� IRU� WKLV� UHDVRQ� WKH�VWDQGV�ZKLFK�DUH�

HVWLPDWHG� WR�EH� LQ� WKH�IUHH�VSDFH�PXVW�EH�UHOHDVHG��)UHH�VSDFH�DFTXLVLWLRQ�DFWLYLWLHV� IURP

VWDQGV�DUH�FDOOHG�ODQH�OLEHUDWLRQ�DFWLYLWLHV��
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6RXUFH��61,�������������

)LJXUH����� 7KH�ORQJLWXGLQDO�VHFWLRQ�RI�WKH�6877�����.Y�IUHH�VSDFH

6RXUFH��61,�������������

)LJXUH����� 7RS�YLHZ�RI�IUHH�VSDFH

,QIRUPDWLRQ�

���  �&URVV�VHFWLRQ�IUHH�VSDFH�

����/����� ��/LJKWQLQJ�LPSXOVH�IUHH�GLVWDQFH��IRU�6877��RU�VZLWFKLQJ�LPSXOVH�IUHH�GLVWDQFH��IRU�

687(7��
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6RXUFH���61,�������������

)LJXUH����� &URVV�VHFWLRQ�RI�IUHH�VSDFH�LQ�WKH�FHQWHU�RI�WKH�JRDO

6WDJHV�RI�ODQH�OLEHUDWLRQ�DFWLYLWLHV�LQFOXGH�

D� ,GHQWLI\�VWDQGV�DQG�RZQHUVKLS�WKDW�DUH�H[SHFWHG�WR�HQWHU�LQWR�IUHH�VSDFH�

E� 0DNH�D�OLVW�RI�W\SHV�DQG�QXPEHUV�RI�VWDQGV�WKDW�DUH�H[SHFWHG�WR�HQWHU�LQWR�IUHH�VSDFH�

F� 'LVVHPLQDWLQJ� IUHH� VSDFH� WR� VWDQG�RZQHUV�� WKLV� VRFLDOL]DWLRQ�ZDV� FDUULHG� RXW� LQ� VWDJHV�

VWDUWLQJ�IURP�WKH�GLVWULFW��VXE�GLVWULFW�WR YLOODJH�

G� $SSURDFK�DQG�QHJRWLDWH�GLUHFWO\�ZLWK�WKH�RZQHU�RI�WKH�VWDQG�XQWLO�D�SULFH�DJUHHPHQW�LV�

REWDLQHG���

H� 0DNH�SD\PHQWV�GLUHFWO\�WR�WKH�ODQG�RZQHU�LI�DQ�DJUHHPHQW�KDV�EHHQ�REWDLQHG�IURP�WKH�

FRPPXQLW\�

I� &RQGXFW� GRFXPHQWDWLRQ� DQG� PDNH� PLQXWHV� RI� SD\PHQW� WKDW� ZLOO� ODWHU� EH� XVHG� DV�

HYLGHQFH�RI�WKH�UHOHDVH�RI�ULJKWV�IURP�WKH�FRPPXQLW\�
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7KH�DUHD�XQGHU�WKH�ODQH�IRU� WUDQVPLVVLRQ�RI�����N9�KRUL]RQWDO�PLQLPXP�FOHDUDQFHV�IURP�

WKH� YHUWLFDO� D[LV� RI� WKH� WRZHU� �� WRZHU� �� SROH� IRU� D� ���� N9� WUDQVPLVVLRQ� QHWZRUN� LV� �����

PHWHUV� WR� WKH� OHIW�DQG�ULJKW�RI� WKH� WUDQVPLVVLRQ�SRLQW
V�PLGSRLQW�ZLWK�GHWDLOV�DFFRUGLQJ� WR�

WKH�����

7DEOH����� 7KH�PLQLPXP�KRUL]RQWDO�IUHH�GLVWDQFH�IURP�WKH�YHUWLFDO�D[LV�RI�WKH�WRZHU�DW�

6877�����N9

1R�
7UDQVPLVVLRQ�

OLQH

6877���� N9

'LVWDQFH�IURP�
WKH�YHUWLFDO�D[LV�
RI�WKH�WRZHU�WR�
WKH�FRQGXFWRU�

�/����P�

-DUDN�
KRULVRQWDO�

DNLEDW�D\XQDQ�
NRQGXNWRU�
�+���P�

/LJKWQLQJ�
LPSXOVH�
FOHDUDQFH�
�,����P�

7RWDO

/�+�,�
�P�

7RWDO�LQ�
LQWUHJDWLRQ

�P�

�� 7LDQJ�EDMD ���� ���� ��� ���� ����

�� 7LDQJ�EHWRQ ���� ���� ��� ���� ����

�� 0HQDUD ���� ���� ��� ���� �����

6RXUFH ��61,��������������DQG�5HJXODWLRQ�RI� (QHUJ\�DQG�0LQHUDO�5HVRXUFH�0LQLVWU\ 1R����������

7KH�PHFKDQLVP�IRU�JLYLQJ�FRPSHQVDWLRQ�LV�DV�IROORZV�

�� 0DNH� D� ODQG� DQG� EXLOGLQJ� LQYHQWRU\� OLVW� WKDW� LV� HQWHUHG� LQWR� WKH� IUHH� VSDFH� RI�

WUDQVPLVVLRQ�DUHD�RI� ���P� OHIW� DQG� ULJKW� IURP� WKH�PLGSRLQW�ZKLFK� LQFOXGHV� ODQG� DUHD��

ODQG�VWDWXV��ODQG�FODVV�DQG�ODQGRZQHU�

�� ,GHQWLI\LQJ�WKH�VWDWXV�RI�ODQG�RZQHUVKLS�IURP�WKH�ODQG�RZQHU�DQG�FKHFNLQJ�WKH�YLOODJH��

VXE�GLVWULFW�DQG�DXWKRUL]HG�LQVWLWXWLRQV�

�� 0DNH�SD\PHQWV�GLUHFWO\�WR�ODQG�DQG�EXLOGLQJ�RZQHUV�

�� 'RFXPHQW�DQG�PDNH�SD\PHQW�PLQXWHV�

7KH�PLQLPXP�FOHDUDQFH�RI�D�YHUWLFDO�ILHOG�IURP�D�FRQGXFWRU�LV�WKH�OLPLW�DW�ZKLFK�EXLOGLQJV�

RU�VWDQGV�WKDW�DUH�DOORZHG�PD\�QRW�H[FHHG�WKH�PLQLPXP�OLPLWV�VSHFLILHG�LQ�:+2�DQG�61,�

VWDQGDUGV��7KH�PLQLPXP�YHUWLFDO�FOHDUDQFH�IRU�WUDQVPLVVLRQ�EHWZHHQ�FRQGXFWRUV�DQG�RWKHU�

REMHFWV�EHORZ�FDQ�EH�VHHQ�LQ�WKH�IROORZLQJ�WDEOH�
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7DEOH����� 7KH�PLQLPXP�YHUWLFDO�FOHDUDQFH�EHWZHHQ�WKH�GHOLYHU\�RI�����N9�6877�ZLWK�WKH�

JURXQG�DQG�RWKHU�REMHFWV

1R� /RFDWLRQ 7�/�����N9

�� 2SHQ�ILHOG�RU�RSHQ�DUHD ����P

�� 5HJLRQV�ZLWK�FHUWDLQ�FLUFXPVWDQFHV

���� %XLOGLQJ�1RW�)LUHSURRI �����P

���� )LUH�5HVLVWDQW�%XLOGLQJ ����P

���� 5RDG���KLJKZD\�WUDIILF ��P

���� 7UHHV�LQ�JHQHUDO��IRUHVWV��SODQWDWLRQV ����P

���� 6SRUWV�ILHOG �����P

���� 2WKHU� 6877V�� ORZ� YROWDJH� DLU� FRQGXFWRUV�� WHOHFRPPXQLFDWLRQV�
QHWZRUNV��UDGLR�DQWHQQDV��WHOHYLVLRQ�DQWHQQDV�DQG�FDEOH�FDUV

��P

���� 5HJXODU�UDLOURDG�WUDFNV ��P

���� ,URQ�EULGJH��DQFKRU�LURQ�IUDPH��QHDUHVW�HOHFWULF�WUDLQ��HWF� ��P

���� 7KH�KLJKHVW�SRLQW�RI�WKH�PDVW�RQ�WKH�WLGH���KLJKHVW�SRVLWLRQ�LQ�ZDWHU�
WUDIILF

��P

6RXUFH��61,��������������DQG�5HJXODWLRQ�RI�WKH�0LQLVWHU�RI�(QHUJ\�DQG�0LQHUDO�5HVRXUFHV�1R�����������

�������� &RQVWUXFWLRQ�3KDVH

���/DERU�3URFXUHPHQW

7KH�ZRUNIRUFH� QHHGHG� IRU� WKH� FRQVWUXFWLRQ� RI� WKH� WUDQVPLVVLRQ� QHWZRUN� LQFOXGHV� H[SHUWV�

IURP� YDULRXV� GLVFLSOLQHV�� VXSHUYLVRUV� DQG� LPSOHPHQWLQJ� VWDII�� ZKRVH� QXPEHUV� DUH� LQ�

DFFRUGDQFH�ZLWK�WKHLU�QHHGV��0RVW�RI� WKH�ZRUNHUV�DUH�URXJK�ZRUNHUV�ZKR�DUH�WDNHQ�IURP�

WKH� SRSXODWLRQ� DURXQG� WKH� ORFDWLRQ� RI� WKH� DFWLYLW\�� LQ� DGGLWLRQ� WR�PDNLQJ� LW� HDV\� WR� DOVR�

DYRLG�RWKHU�VRFLDO�SUREOHPV�WKDW�ZLOO�DULVH��DQG�WKLV�KDV�EHFRPH�37�3/1
V�FRPPLWPHQW�LQ�

FDUU\LQJ�RXW�HDFK�RI�LWV�ZRUN���

:KHUHDV� IRU� ZRUNHUV�ZKR� QHHG� VSHFLDO� H[SHUWLVH� QRW� REWDLQHG� IURP� WKH� DUHD� DURXQG� WKH�

ORFDWLRQ� RI� WKH� DFWLYLW\�ZLOO� EH� WDNHQ� IURP�RXWVLGH� WKH� UHJLRQ��7KH� QXPEHU� RI�ZRUNIRUFH�

SODQV�QHHGHG�LQ�WKH�FRQVWUXFWLRQ�RI�WKH�����N9�6877�+XOXODLV�3HNDORQJDQ�3/73�DQG�WKH�

PDLQ�VXEVWDWLRQ�LQ�WKH�FRQVWUXFWLRQ�SKDVH�DPRXQWV�WR�������SHRSOH�LQFOXGLQJ�

� &RDUVH���LPSOHPHQWLQJ�SHUVRQQHO  �����SHRSOH

� 0LGGOH�SRZHU  ������SHRSOH

� ([SHUWV  ������SHRSOH

� (OHPHQWV�RI�WKH�OHDGHUVKLS  �������SHRSOH
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7DEXODWH�WKH�DPRXQW�RI�ODERU�UHTXLUHPHQWV�SODQQHG�IRU�FDUU\LQJ�RXW�WKLV�DFWLYLW\�LQ�7DEOH

��� �

7DEOH����� 7KH�FRPSRVLWLRQ�RI�WKH�ZRUNIRUFH�SODQ�QHHGHG

1R� 'HVFULSWLRQ
7RWDO

�SHUVRQ�
(GXFDWLRQ

��2ULJLQ��

/RFDO 1RQ�ORFDO

� 6LWH�0DQDJHU�7HDP�/HDGHU � 6��7HNQLN � �

� ([SHUW���7UDLQHG�VWDII �� 670�V�G�6��7HNQLN �� ��

� 6XUYH\RU �� 670�V�G '��7HNQLN � ��

� 2YHUVHHU���6XSHUYLVRU � 670�VHGHUDMDW � �

� 2SHUDWRU���'ULYHU �� 670�VHGHUDMDW �� �

� &DUSHQWHU��LURQ��VWRQH �� �� �� �

� 'DLO\�ODERU �� �� �� ��

7RWDO ��� ��� ��

3HUVHQWDVH ����� �����

1RWH���� �/RFDO�LV�ODERU�RULJLQDWLQJ�IURP�WKH�%HQJNXOX�3URYLQFH

6RXUFH��37�3/1��3HUVHUR��6XPDWUD�3RZHU�3ODQW�'HYHORSPHQW�8QLW�

7KH�UHFHLSW�DQG�UHGXFWLRQ�RI�ODERU�LV�FDUULHG�RXW� LQ�VWDJHV�LQ�DFFRUGDQFH�ZLWK�WKH�YROXPH�

DQG� W\SH� RI� ZRUN�� ,Q� WKLV� FRQVWUXFWLRQ� SKDVH�� LW� ZLOO� KDYH� DQ� HIIHFW� RQ� FKDQJHV� LQ� WKH�

OLYHOLKRRGV� RI� UHVLGHQWV� DURXQG� WKH� ORFDWLRQ� RI� WKH� DFWLYLW\�� QDPHO\� EHLQJ� WHPSRUDU\� ��

LQFLGHQWDO�GDLO\� �� LPSOHPHQWLQJ�SHUVRQQHO��2EOLJDWLRQV� UHODWHG� WR� WKH�XVH�RI� ODERU�ZLOO�EH�

REH\HG���REH\HG�DFFRUGLQJ�WR�WKH�DSSOLFDEOH�ODZV�DQG�UHJXODWLRQV�

����0RELOL]DWLRQ�DQG�'HPRELOL]DWLRQ�RI�(TXLSPHQW�DQG�0DWHULDOV

7KH�PRELOL]DWLRQ� RI� HTXLSPHQW� DQG�PDWHULDOV� UHIHUUHG� WR� KHUH� LV� WR� EULQJ� HTXLSPHQW� DQG�

PDWHULDOV�WR�WKH�SURMHFW�ORFDWLRQ��7KH�PDWHULDO�QHHGHG�IRU�WKH�SURMHFW�LV�WRZHU�PDWHULDO�DQG�

PDWHULDO�IRU�WKH�IRXQGDWLRQ��EXLOGLQJ�PDWHULDO���

7KH�WRZHU�XVHG�LV�D�W\SH�RI�/DWWLFH�7RZHU��WKH�W\SH�RI�FRQVWUXFWLRQ�WKDW�LV�PRVW�ZLGHO\�XVHG�

LQ� WKH� 3/1� QHWZRUN�� EHFDXVH� LW� LV� HDVLO\� DVVHPEOHG�� HVSHFLDOO\� IRU� LQVWDOODWLRQ� LQ�

PRXQWDLQRXV�DUHDV�DQG�IDU�IURP�WKH�KLJKZD\��7KH�PDWHULDO�IRU�WKH�WRZHU�LV�LQ�WKH�IRUP�RI�

SLHFHV�WKDW�DUH�VWUXQJ�WRJHWKHU�DW�WKH�VLWH�RI�WKH�WRZHU�VLWH��0DWHULDO�WUDQVSRUWDWLRQ�LV�XVHG�

E\� WUXFNV� ZLWK� D� FDSDFLW\� RI� �� �� WRQV� RU� ZLWK� D� VPDOOHU� ZHLJKW� E\� DGMXVWLQJ� URDG� FODVV�

FRQGLWLRQV�� 7KH� YHKLFOH� XVHG� PXVW� EH� LQ� JRRG� FRQGLWLRQ� DQG� PHHW� WKH� DSSOLFDEOH�

UHTXLUHPHQWV��
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0DWHULDO� WR� EH� XVHG� LV� WUDQVSRUWHG� WR� WKH ORFDWLRQ� DQG� SODFHG� DURXQG� WKH� ORFDWLRQ� RI� WKH�

WRZHU�WR�EH�EXLOW��7KH�OD\LQJ�RI�PDWHULDO�LQ�WKLV�ORFDWLRQ�XVHV�ODQG�RZQHG�E\�WKH�FRPPXQLW\�

ZLWK� WKH� SHUPLVVLRQ� RI� WKH� RZQHU� ZLWK� WKH� UHQWDO� V\VWHP�� 0DWHULDOV� XVHG� IRU� WRZHU�

IRXQGDWLRQ� FRQVWUXFWLRQ� DFWLYLWLHV LQFOXGH� VDQG�� ULYHU� VWRQH�� JUDYHO� DQG� FHPHQW�� 7KH�

PDWHULDO�LV�VRXJKW�WR�EH�REWDLQHG�IURP�DURXQG�WKH�ORFDWLRQ�RI�WKH�DFWLYLW\��7KH�DPRXQW�RI�

PDWHULDO�GHSHQGV�RQ�WKH�W\SH�RI�WRZHU�WR�EH�EXLOW�

7KH� IRXQGDWLRQ� PDGH� RI� LURQ� IUDPH� ZLWK� FRQFUHWH� FDVW� ZLWK� WKH� FRPSRVLWLRQ� RI� FDVW�

FRQFUHWH�FRQVLVWV�RI��VDQG��FRUDO��DQG�FHPHQW�DQG�ZDWHU�DV�D�PL[HU��7KH�PDWHULDO�XVHG�IRU�

WKH�WRZHU�LV�JDOYDQL]HG�VWHHO��7KLV�WRZHU�PDWHULDO�FRQVLVWV�RI�VHSDUDWH�SLHFHV�RI�LURQ�ZKLFK�

ZLOO�EH�DUUDQJHG�VWHS�E\�VWHS�SHU�KHLJKW��7KH�ZHLJKW�RI WKH�PDWHULDO�IRU�WKH�WRZHU�GLIIHUV�

GHSHQGLQJ�RQ� WKH� W\SH� DQG� W\SH� RI� WRZHU�� ,Q�7DEOH� ����� SUHVHQW� SODQV� IRU� WKH� DPRXQW� RI�

EXLOGLQJ�PDWHULDOV� DQG� VWHHO� IRU� WKH� WRZHU�� ZKLFK�ZLOO� EH� WUDQVSRUWHG� �� PRELOL]HG� WR� WKH�

ORFDWLRQ�RI�WKLV�SURMHFW�

7DEOH����� 3ODQV�IRU�PDWHULDO�UHTXLUHPHQWV�IRU�IRXQGDWLRQV�DQG�WRZHUV

1R�
7RZHU�
W\SH

%XLOGLQJ�PDWHULDO �P���WRQV�
6WHHO�WRZHU�

�WRQV�
7RWDO

�WRQV�6DQG *UDYHO &HPHQW
WRWDO

P� 7RQ

� $$ ���� ����� ����� ����� ������� ����� �������

� %% ����� ����� ����� ������ ������� ����� �������

� && ����� ����� ����� ������ ������� ����� �������

� '' ����� ����� ������ ������� ������� ����� �������

6RXUFH��37�3/1��3HUVHUR��6XPDWUD�3RZHU�3ODQW�'HYHORSPHQW�8QLW�ZLWK�SURFHVVLQJ�������

$FWLYLWLHV� IRU PRELOL]LQJ� DQG� GHPRELOL]LQJ� HTXLSPHQW� DQG� PDWHULDOV�� HVSHFLDOO\� GXULQJ�

ORDGLQJ�DQG�XQORDGLQJ��WR�FRPSO\�ZLWK�WKH�SURFHGXUHV�IRU�WUDQVSRUWLQJ�JRRGV�LQ�DFFRUGDQFH�

ZLWK�$UWLFOH���DQG���RI�WKH�0LQLVWHU�RI�7UDQVSRUWDWLRQ�5HJXODWLRQ�1R�����RI�������QDPHO\�

�� &RQGXFWHG�LQ�SODFHV�WKDW�GR�QRW�GLVWXUE�VHFXULW\��VPRRWKQHVV�DQG�RUGHU�WUDIILF�

�� *HQHUDO�JRRGV�WKDW�SURWUXGH�EH\RQG�WKH�EDFN�RI�D�FDU�PXVW�QRW�H[FHHG������PP�

�� $�SURPLQHQW�SDUW�RI�PRUH�WKDQ������PP�PXVW�EH�JLYHQ�D�VLJQ�WKDW�FDQ�UHIOHFW�OLJKW�

�� )RU� WKH�+HDYLHVW�$[LV� �067��KHDY\� HTXLSPHQW� WUDQVSRUWDWLRQ�ZKRVH� VL]H� H[FHHGV� WKH�

VWLSXODWHG� SURYLVLRQV� VR� WKDW� RU� LW� LV� PDQGDWRU\� IRU� DSSURYDO� UHTXHVWV� WR� WKH�

7UDQVSRUWDWLRQ� $JHQF\� DQG� WKH� 3XEOLF�:RUNV� $JHQF\� RI� WKH� +LJKZD\V� RI� %HQJNXOX�
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3URYLQFH�� UHODWHG� WR�� 7\SHV� RI� KHDY\� HTXLSPHQW� EHLQJ� WUDQVSRUWHG�� /RDGLQJ� SODFH��

WUDMHFWRU\� WKDW� LV� SDVVHG�� SODFH� RI� GLVPLVVDO� DQG� GHPROLWLRQ�� 7UDQVSRUWDWLRQ� WLPH� DQG�

VFKHGXOH��7KH�QXPEHU�DQG�W\SH�RI�YHKLFOHV�WUDQVSRUWLQJ�KHDY\�HTXLSPHQW�

7KH�PRELOL]DWLRQ�RI�HTXLSPHQW�DQG�PDWHULDOV�ZLOO�KDYH�DQ�LPSDFW�RQ�URDG�GDPDJH��WUDIILF�

GLVUXSWLRQ�� LQFUHDVHG� QRLVH�� FRPPXQLW\� XQUHVW� GXH� WR� WKH� WUDIILF� DFWLYLWLHV� RI� SURMHFW�

YHKLFOHV�DURXQG�WKH�ORFDWLRQ�RI�WKH�DFWLYLW\�

7KH� HTXLSPHQW� XVHG� LQ� WKLV� FRQVWUXFWLRQ� SKDVH� LQFOXGHV��PROHQ� FRQFUHWH�� JHQHUDWRU� VHWV��

FRPSDFWLQJ�PDFKLQHV�� VWULQJLQJ� HTXLSPHQW�� DQG� LQWHUPHGLDWH�SXOOLQJ�GHYLFHV��(TXLSPHQW�

VXFK�DV�GXPS�WUXFNV��WUXFNV�DQG�SLFN�XSV�ZLOO�EH�XVHG�LQ�DFFRUGDQFH�ZLWK�WKH�FRQGLWLRQV�RI�

WKH�FODVV�RI�URDG�EHLQJ�SDVVHG�DQG�WKH�PDWHULDO�WR�EH�XVHG�FDQ�DOVR�EH�WUDQVSRUWHG�E\�KXPDQ�

SRZHU�LI�LQGHHG�WKH�URDG�EHLQJ�SDVVHG�FDQQRW�EH�WUDYHUVHG�E\�WUDQVSRUWHUV�RU�LI�WKH�WRZHU�

ORFDWLRQ� LV� IDU� IURP� WKH� URDG�� 6LPSOH� WRROV� XVHG� LQFOXGH�� KRHV�� VKDNHV�� FURZEDUV�� DQG�

VKRYHOV��7KH�OLVW�RI�OLJKW�HTXLSPHQW��KHDY\�HTXLSPHQW��YHKLFOHV�DQG�PDFKLQHU\�WKDW�ZLOO�EH�

XVHG�LQ�FDUU\LQJ�RXW�WKLV�DFWLYLW\�LV�SUHVHQWHG�LQ�7DEOH�������

7KH�HTXLSPHQW�DQG�PDWHULDOV�DUH�JHQHUDOO\�UHODWLYHO\�VPDOO�LQ�VL]H�VR�WKDW�WKH�WUDQVSRUW�WR�

HDFK� WRZHU� ORFDWLRQ�FDQ� EH� FDUULHG�RXW�XVLQJ�D� WUXFN� WR� WKH� FORVHVW� SRVVLEOH�SRVLWLRQ� DQG�

WKHQ� FDUULHG� E\� KXPDQ� SRZHU� WR� WKH� ORFDWLRQ� RI� WKH� WRZHU�� 7KH� ODUJHU� RQHV� DUH� FRLOV� RI�

FRQGXFWRU� ZLUH� �FRQGXFWRU� GUXPV�� DQG� FRQYH\LQJ� ZLUH� SXOOLQJ� PDFKLQHV� WKDW� PXVW� EH�

WUDQVSRUWHG�E\�WUDLOHU�WR�WKH�ILQDO�VWRUDJH�DUHD�RI�WKH�HTXLSPHQW�

7KH� URXWH� IRU� WUDQVSRUWDWLRQ�RI�PDWHULDOV��ZRUN� WRROV�DQG�PDWHULDOV� LQ� WKH�FRQVWUXFWLRQ�RI�

6877� XVHV� QDWLRQDO� URXWHV� �%HQJNXOX�&XUXS� OLQH��� SURYLQFLDO� URDGV� �&XUXS�7HV� OLQH���

GLVWULFW� URDGV�� VXE�GLVWULFW� URDGV�DQG�YLOODJH� URDGV��0DWHULDO� DQG�HTXLSPHQW� WUDQVSRUWDWLRQ�

URXWHV�LQ�)LJXUH �����

7KH� VFKHGXOH� IRU� HTXLSPHQW� DQG� PDWHULDO� PRELOL]DWLRQ� ZLOO� EH� DGMXVWHG� WR� WKH� WUDIILF�

FRQGLWLRQV�DURXQG�WKH�SURMHFW�VR�WKDW�LW�GRHV�QRW�LQWHUIHUH�ZLWK�WKH�VPRRWK�IORZ�RI�H[LVWLQJ�

WUDIILF�� HVSHFLDOO\� GXULQJ� UXVK� KRXU�� 7KH� QH[W� SURFHVV� IRU� ZLUH� LQVWDOODWLRQ� LV� IXOO\�

LPSOHPHQWHG�XVLQJ�KXPDQ�SRZHU�
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7DEOH����� /LVW�RI�SODQQHG�HTXLSPHQW��YHKLFOHV�DQG�HQJLQHV�WR�EH�XVHG

1R $FWLYLW\�VWHS
(TXLSPHQW��YHKLFOHV�DQG�ZRUN�PDFKLQHV

1R 1DPH &DSDFLW\ 7RWDO 8QLW

$� 0DNLQJ�WRZHU�
IRXQGDWLRQV

� 7UXFN ����WRQ � 8QLW

� 3LFNXS� ��WRQ � 8QLW

� 0L[HU�EHWRQ ����OLWHU�SURVHV� � 8QLW

� 9LEUDWRU �����3. � 8QLW

� 3RPSD�OXPSXU �������3. � 8QLW

� 6WDPSHU �����3. � 8QLW

� 5LJ�+DPPHU ��������NJ � 8QLW

� 0L[HU� �������OLWHU�SURVHV � 8QLW

� *HQVHW ����N9$ � 8QLW

�� :RUN�VDIHW\�HTXLSPHQW �� �� 6HW

��
:RUN� WRROV� �KRHV�� FURZEDUV��
VKRYHOV��HWF��

�� �� 6HW

%� (VWDEOLVKPHQW�RI�D�
WRZHU

� 7UXFN ����WRQ � 8QLW

� 3LFNXS� ��WRQ � 8QLW

� +DQGZLQ�3DOO\ �������WRQ � 8QLW

� 5ROOLQJ �� �� 8QLW

� 5RSH ����P�XQLW � 8QLW

� :RUNLQJ�WRROV �� � 6HW

� 6DIHW\�EHOW�GDQ�KHOP�NHUMD �� �� 6HW

&� :LWKGUDZDO�ZLUH�
�6WULQJLQJ�

� 7UXFN ����WRQV � 8QLW

� 3LFNXS� ��WRQV � 8QLW

� 3XOOLQJ�:LQFK�0DFKLQH ��WRQV � XQLW

� &XQGXFWRU�7HQVLRQ �� � XQLW

� 7HQVLRQ�:LQFK�0DFKLQH 1\FDEOH��MRLQW � XQLW

� 3LORW�ZLUH �� � 6HW

� 6DIHW\�EHOW�GDQ�KHOP�NHUMD �� �� 6HW

6RXUFH��37�3/1��3HUVHUR��6XPDWUD�3RZHU�3ODQW�'HYHORSPHQW�8QLW��ZLWK�SURFHVVLQJ�������
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���&OHDQLQJ�RI�7RZHU�7UHDG�DQG�)UHH�6SDFH

7KH�LQWHQGHG�FOHDQLQJ�RI�WKH�WRZHU���WRZHU�VLWH�DQG�IUHH�VSDFH�LV�WR�FOHDQ�WKH�ORFDWLRQ�RI�WKH�

WRZHU�VLWH�IURP�SODQWV�DQG�RWKHU�GLVWXUEDQFHV�EHIRUH�WKH�IRXQGDWLRQ�EXLOGLQJ�ZRUN�EHJLQV��

7KHVH�DFWLYLWLHV�LQFOXGH�ODQG�FOHDULQJ��ODQG�OHYHOLQJ�DQG�VRLO�FRPSDFWLRQ�IRU�WKH�SUHSDUDWLRQ�

RI�WRZHU�IRXQGDWLRQ�FRQVWUXFWLRQ��,Q�WKLV�DFWLYLW\��WUHHV���WUHHV�ZHUH�FXW�GRZQ�RQ�WKH�WRZHU�

VLWH�DQG�VWDQGV�WKDW�HQWHUHG�WKH�52:��ULJKW�RI�ZD\��DORQJ�WKH�6877�����N9�FRQVWUXFWLRQ�

OLQH� RI� WKH� +XOXODLV�3HNDORQJDQ� 3/73�� ,W� DOVR� LQFOXGHV� PDNLQJ� WHPSRUDU\� �� HPHUJHQF\�

URDGV� IRU� WKH� SXUSRVH� RI� VPRRWK� WUDQVSRUWDWLRQ� RI�PDWHULDOV� DQG� HTXLSPHQW� WR� WKH�ZRUN�

ORFDWLRQ��7KH�SURFHGXUH�IRU�VXSSO\LQJ�PDWHULDOV�ZLOO�EH�FDUULHG�RXW�LQ�DFFRUGDQFH�ZLWK�WKH�

DSSOLFDEOH�SURYLVLRQV�

���&RQVWUXFWLRQ�RI�IRXQGDWLRQV�DQG�WRZHUV

&RQVWUXFWLRQ�RI�IRXQGDWLRQV�DQG�WRZHUV�LV�FDUULHG�RXW�DIWHU�WKH�WRZHU�VLWH� LV�FOHDUHG��ODQG�

FOHDULQJ�KDV�EHHQ�FDUULHG�RXW���DFFRUGLQJ�WR�WKH�W\SH��VL]H�DQG�W\SH�RI�WRZHU�WR�EH�HUHFWHG��

7KH�W\SHV�DQG�VL]HV�RI�WRZHU�IRXQGDWLRQV�DUH�GHVLJQHG�DQG�EXLOW�EDVHG�RQ�WKH�UHVXOWV�RI�VRLO�

LQYHVWLJDWLRQV�DQG�WKH�PDJQLWXGH�RI�WKH�FDOFXODWLRQ�RI�WRZHU�ORDGV��7KH�W\SH�RI�IRXQGDWLRQ�

XVHG�LQ�WKLV�SURMHFW�LV�GULOO�IRXQGDWLRQ��EORFN�IRXQGDWLRQ��DQG�ZHOO�IRXQGDWLRQ�

)RU�WRZHU�VLWHV��D�VROLG�IRXQGDWLRQ�LV�QHHGHG�WR�EH�DEOH�WR�FDUU\�WRZHU�ORDGV�DQG�HTXLSPHQW��

LQFOXGLQJ� PRPHQWV� DULVLQJ� IURP� SXOOLQJ� RQ� WUDQVPLVVLRQ� ZLUH�� )RXQGDWLRQ� FRQVWUXFWLRQ�

DFWLYLWLHV� LQFOXGH�� PDNLQJ� �� H[WUDFWLQJ� IRXQGDWLRQ� KROHV�� DVVHPEOLQJ� LURQ� UHLQIRUFHPHQW��

DQG�FDVWLQJ��&DVW�FRQFUHWH�PDWHULDO�VXFK�DV�FRUDO�DQG�VDQG�QHHGHG�LV�WDNHQ�IURP�WKH�VHOOHU�

RI�WKH�ORFDWLRQ�FORVHVW�WR�WKH�WUDFN�RU�WRZHU�EHLQJ�EXLOW�

%DVHG� RQ� ORFDO� FRQGLWLRQV� DQG� WKH� UHVXOWV� RI� WKH� VRQGLU� VXUYH\� DQG� ERULQJ� WKDW� KDV� EHHQ�

GRQH�RQ�ODQG�DQG�WUDFN�VXUYH\�DFWLYLWLHV��WKH�DSSURSULDWH�W\SH�RI�IRXQGDWLRQ�ZLOO�EH�FKRVHQ��

7KH� WRZHU� IRXQGDWLRQ� WKDW�EHDUV� WKH� WHQVLOH� ORDG� �WRZHU�DQJOH�� WHQVLRQ�� LV�GHVLJQHG� WR�EH�

VWURQJHU���ELJJHU�WKDQ�WKH�VWUDLJKW�WRZHU��VXVSHQVLRQ�W\SH��

6RPH� W\SHV� RI� 6877� �� 687(7� WRZHU� IRXQGDWLRQV� WKDW� FDQ� EH� VHOHFWHG� DUH�� ����1RUPDO��

VHOHFWHG�IRU�DUHDV�WKDW�DUH�FRQVLGHUHG�WR�EH�VXIILFLHQWO\�KDUG������6SHFLDOV��IDEULFDWLRQV�DQG�

FDVVLQJV� DUH� VHOHFWHG� IRU� VRIW� �� QRQ�KDUG� DUHDV� VR� WKDW� WKH\�PXVW� EH� DWWHPSWHG� WR� UHDFK�

GHHSHU�KDUG�VRLO������5DIW��VHOHFWHG�IRU�PDUVK\���ZDWHU\�DUHDV������$XJHU��FKRVHQ�EHFDXVH�LW�

LV�HDV\�WR�SURFHVV�E\�GULOOLQJ�DQG�ILOOLQJ�LW�ZLWK�FHPHQW��DQG�����5RFN��GULOOHG�VHOHFWHG�IRU�

URFN\�DUHDV�
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$� GHVFULSWLRQ� RI� WKH� FKDUDFWHULVWLFV� RI� WKH� WRZHU� WR� EH� EXLOW� RQ� WKH� 6877� ���� N9�

FRQVWUXFWLRQ� SODQ� RI� WKH� +XOXODLV�3HNDORQJDQ� 3/73� DQG� WRZHU� W\SH� FRQILJXUDWLRQ� LV�

SUHVHQWHG�LQ�7DEOH�����DQG�7DEOH�������ZKLOH�WKH�WHFKQLFDO�GHWDLOV�RI�WKH�WRZHU�

7DEOH����� 'HVFULSWLRQ�RI�WRZHU�SODQ�DQG�����N9�WUDQVPLVVLRQ�QHWZRUN

1R 'HVFULSWLRQ 9DOXH

� 7RZHU�KHLJKW �������± �����P��MHQLV�WRZHU�	�ORNDVL�

� ([WHQVLYH�WRZHU�VXVSHQVLRQ�IRRWSULQW �����;����P

� 7HQVLRQ�WRZHU�WUHDG�DUHD �����[����P

� 'LVWDQFH�UDQJH ������P

� 6877�WRWDO�OHQJWK ���������NP

� 1XPEHU�RI�WRZHUV ����EXDK

� 9HUWLFDO�IUHH�VSDFH �������P �GDUL�SHUPXNDDQ�WDQDK�

� +RUL]RQWDO�IUHH�VSDFH ���P �NLUL�GDQ�NDQDQ�GU�VXPEX�YHUWLNDO�WRZHU�

� 7RZHU�W\SH 5LSH�/DWLFH �7RZHU�

�� &RQGXLW�ZLUH�W\SH $&65��$OXPXQLXP�&RQGXFWRU�6WHHO�5HLQIRUFHG�

�� 7KH�GLVWDQFH�EHWZHHQ� OLJKWQLQJ�ZLUH�DQG�SKDVH�
6

������P

�� 7KH�GLVWDQFH�EHWZHHQ�SKDVH�6�DQG�SKDVH�5 ������P

�� 'LVWDQFH�EHWZHHQ�SKDVH�5�DQG�SKDVH�7 ������P

�� 6DJJLQJ�GLVWDQFH �����P

�� 'LVWDQFH�RI�WRZHU�PDVW��ORZHU�DUP�FURVV� ���P

6RXUFH��37�3/1��3HUVHUR��6XPDWUD�1HWZRUN�'HYHORSPHQW�0DLQ�8QLW��3DOHPEDQJ�

7DEOH������ 7RZHU�W\SH�FRQILJXUDWLRQ

1R� 7RZHU�7\SH )XQFWLRQ $QJOH��GHJUHH� -XPODK�7RZHU

� $$� 6XVSHQVLRQ� ��� ��

� %%� 7HQVLRQ�6HFWLRQ� ���� ��

� &&� 7HQVLRQ� ����� �

� ''� 7HQVLRQ� ����� �

� (( 7HQVLRQ ����� �

� ))�'5'� 'HDG�(QG� � �

7RWDO ���
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7KH�HVWDEOLVKPHQW�RI�WKH�WRZHU�LV�GRQH�E\�FRQQHFWLQJ�WKH�SDUWV�RU�SLHFHV�DQG�WKH�LURQ�IUDPH�

RI�WKH�WRZHU��7KH�VKDSH�RI�WKH�WRZHU�LV�WKH�FRQVWUXFWLRQ�RI�LURQ�WRZHUV�RU�FRPPRQO\�FDOOHG�

ODWWLFH�VWHHO� WRZHUV��7RZHU�FRQVWUXFWLRQ� LV�DQ LURQ�IUDPH�DUUDQJHG� LQ�VXFK�D�ZD\�DV� WR�EH�

DEOH�WR�ZLWKVWDQG�ZLQG�ORDGV��PRPHQWV�DQG�VW\OHV�XS�WKH�OLIW��7KH�PHWKRG�RI�LQVWDOODWLRQ�LV�

FDUULHG� RXW� HYHU\� SLHFH� E\� SLHFH� VWDUWLQJ� IURP� WKH� ERWWRP� DQG� WKH� XSSHU� MRLQWV� DUH�

VXFFHVVLYHO\� VWUXQJ� WRJHWKHU�ZLWK� WKH EROW� V\VWHP� DQG� EROW� ELQGLQJ� LV� FDUULHG� RXW�� 7KHVH�

WRZHUV�ZLOO�EH�XVHG�DV�D�SODFH�WR�DWWDFK�WKH�WUDQVPLVVLRQ�FRQGXFWRU��

7KH�QHWZRUN�VHFXUHG�IURP�OLJKWQLQJ�VWULNHV�XVHV�D�VDIHW\�V\VWHP�FRQVLVWLQJ�RI�FRQGXFWRUV�

PRXQWHG�DW�WKH�YHU\�WRS�RI�WKH�WRZHU�WR�RWKHU WRZHUV�DQG�LQ�WKH�JURXQGLQJ�LQ�HDFK�WRZHU�

7KH�W\SH�RI�IRXQGDWLRQ�DQG�WRZHU�WKDW�ZLOO�EH�XVHG�LV�D�WRZHU�WKDW�LV�VHOHFWHG�IURP�YDULRXV�

NLQGV�RI�DOWHUQDWLYH�WRZHU�RSWLRQV�DQG�PHHWV�WKH�,QGRQHVLDQ�1DWLRQDO�6WDQGDUG��61,��LQ�WKH�

HOHFWURQLFV� ILHOG�� 7KH� FRQVWUXFWLRQ� RI� QHZ� WRZHU� IRXQGDWLRQV� DQG� IRXQGDWLRQV� KDV� EHHQ�

FDUULHG�RXW�DV�PDQ\�DV�����WRZHUV�LQ�VWDJHV�IRU����\HDUV��WKLV�DFWLYLW\�ZLOO�KDYH�DQ�LPSDFW�

RQ� UHGXFLQJ� DLU� TXDOLW\� LQ� WKH� IRUP� RI� QRLVH�� SRWHQWLDO�ZRUNSODFH� DFFLGHQWV�� DQG� LQGLUHFW�

LPSDFWV�RQ�SXEOLF XQUHVW�

D��:LWKGUDZDO�RI�&RQGXFWRU�:LUH��&RQGXFWRU�

$�FRQGXFWRU� LV�D�PHGLXP�IRU� IORZLQJ�HOHFWULF�FXUUHQW� IURP�D�SRZHU�SODQW� WR�D�VXEVWDWLRQ�

�*,��RU�IURP�DQRWKHU�*,�WR�WKH�*,��ZKLFK�LV�VWUHWFKHG�WKURXJK�WKH�WRZHU�WR�WKH�WRZHU��7KH�

FRQGXFWRU�RQ�WKH�WRZHU�WHQVLRQ�LV�KHOG�E\�D�FODPS�WHQVLRQ��ZKLOH�WKH�WRZHU�VXVSHQVLRQ�LV�

KHOG� E\� D� VXVSHQVLRQ� FODPS�� %HKLQG� WKH� FODPS�� D� ULQJ� RI� LQVXODWRU� LV� LQVWDOOHG�ZKLFK� LV�

FRQQHFWHG�WR�WKH�WRZHU�

&RSSHU� W\SH� FRQGXFWRU� �%&�  � FRSSHU� FRSSHU�� LV� D� JRRG� FRQGXFWRU� EHFDXVH� LW� KDV� KLJK�

FRQGXFWLYLW\� DQG� JRRG� PHFKDQLFDO� VWUHQJWK�� EXW� EHFDXVH� RI� LWV� KLJK� SULFH�� FRSSHU� W\SH�

FRQGXFWRUV� DUH� SURQH� WR� WKHIW�� $OXPLQXP� LV� ORZHU� DQG� OLJKWHU�� EXW� LWV� FRQGXFWLYLW\� DQG�

PHFKDQLFDO�VWUHQJWK�DUH�ORZHU�WKDQ�FRSSHU��

,Q�JHQHUDO��6877�XVHV�$&65��$OXPLQXP &RQGXFWRUQ�6WHHO�5HLQIRUFHG���7KH�LQVLGH�RI�WKH�

ZLUH� LV� VWHHO� ZKLFK� KDV� D� KLJK� PHFKDQLFDO� VWUHQJWK�� ZKLOH� WKH� RXWVLGH� KDV� D� KLJK�

FRQGXFWLYLW\��%HFDXVH�WKH�QDWXUH�RI�HOHFWURQV�SUHIHUV�WKH�RXWHU�SDUW�RI�WKH�ZLUH�WR�WKH�LQVLGH�

RI�WKH�ZLUH��$&65�LV�VXLWDEOH�IRU�XVH�LQ�6877���687(7���

)RU� DUHDV�ZKHUH� WKH� DLU� FRQWDLQV�KLJK� VXOIXU� FRQWHQW��$&65� ��86� LV� XVHG��ZKLFK� LV� VWHHO�

ZLUH�FRDWHG�ZLWK�DOXPLQXP�
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,Q�WUDQVPLVVLRQ�OLQHV�WKDW�QHHG�WR�EH�LQFUHDVHG�LQ�FKDQQHOLQJ�FDSDFLW\��LQ�6877���687(7�LQ�

DUHDV� SURQH� WR� ODQGVOLGHV�� D� W\SH� RI� 7$&65� �7KHUPDO� $OXPLQXP� &RQGXFWRU� 6WHHO�

5HLQIRUFHG�� FRQGXFWRU� LV� LQVWDOOHG�ZKLFK�KDV� D� ODUJH� FDSDFLW\�EXW� WKH�ZHLJKW�RI� WKH�ZLUH�

GRHV� QRW� XQGHUJR�PXFK� FKDQJH��&RQGXFWRUV� RQ� 6877� �� 687(7� DUH� VWUDQGHG� RU� WZLVWHG�

ILEHUV��VR�WKDW�WKH\�KDYH�D�JUHDWHU�FDSDFLW\�WKDQ�VROLG�ZLUH�

7DEOH������ 7HFKQLFDO�VSHFLILFDWLRQV�RI�WKH�W\SH�RI�$&65�W\SH�ZLUH

1R
1DPD�

NRGH

&URVV�VHFWLRQDO�

DUHD

7RWDO��PP��

:LUH�ZHLJKW�

�NJ�NP�

&XUUHQW�UDWLQJ

)DFWRU\ 63/1

�$PSHUH�

�� $&65 ������ ����� ��� ���

6RXUFH���3/1������

7KH� ZRUN� RQ� WKH� ZLUH� GUDZLQJ� LV� FDUULHG� RXW� DIWHU� WKH� WRZHU� LV� FRPSOHWHG�� 7KH�

LPSOHPHQWDWLRQ�RI�JURXQG�ZLUH�DQG�FRQGXFWRU�LQVWDOODWLRQ�LV�FDUULHG�RXW�IURP�RQH�VHFWLRQ�WR�

WKH�QH[W�VHFWLRQ�LQ�VHTXHQFH ZLWK�WKH�GHVLJQ�RI�WRZHU�WHQVLRQ�WR�RWKHU�WRZHU�WHQVLRQ��

7KH�ORFDWLRQ�RI�WKH�WHQVLRQ�WRZHU�LV�RSHQ�DQG�TXLWH�ZLGH��EHFDXVH�WKH�WHQVLRQ�RI�WKH�WRZHU�

LV�WKH�SODFH�RI�FRQGXFWRU�GUXPV��WHQVLRQ�PHWHUV�DQG�RWKHU�HTXLSPHQW��7KH�ORFDWLRQ�RI�WKLV�

WHQVLRQ�LV�DW�HDFK�DQJOH��DQG�LI�WKH�GLVWDQFH�EHWZHHQ�HDFK�FRUQHU�LV�WRR�ORQJ��WKHQ�HYHU\����

WRZHUV�LV�PDGH�WRZHU�WHQVLRQ��$IWHU�WKH�ORFDWLRQ�RI�WKH�GUXP�RI�WKH�FRQGXFWRU�LV�SURSHUO\�

DUUDQJHG�� WKH� WLS� RI� WKH� FRQGXFWRU� LV� FRQQHFWHG� WR�<RUN��ZKLFK� LV� WKHQ� FRQQHFWHG� WR� WKH�

ZLUH��7KH�DFWLYLW\�RI�SXOOLQJ�ZLUH�FDQ�EH�GRQH�XVLQJ�D�PDFKLQH�RU�PDQXDOO\�RU�XVLQJ�KXPDQ�

SRZHU��,QWHUPHGLDWH�ZLWKGUDZDO�DFWLYLWLHV�LQFOXGH�ZRUN��

�� ,QVWDOODWLRQ�RI� LQVXODWRUV� �VHSDUDWRU�EHWZHHQ�GHOLYHU\�ZLUH�DQG�WRZHU�ERG\��DQG�

HTXLSPHQW

,QVWDOODWLRQ� RI� LQVXODWRUV� LV� GRQH�ZKHQ� DOO� WRZHUV� KDYH� EHHQ� HVWDEOLVKHG�� ,I� DOO� LQVXODWRUV�

KDYH�EHHQ�LQVWDOOHG��SXOOLQJ�WKH�ZLUH�FDQ�EH�GRQH��7KH�FRQGXFWLYH�ZLUH�FRLOV�DUH�SODFHG�LQ�

RQH� RI� WKH� PRVW� DFFHVVLEOH� ORFDWLRQV� ZKLFK� DUH� WKHQ� FRQQHFWHG� WR� WKH� ILVKLQJ� OLQH�

KRUL]RQWDOO\�IURP�RQH�WRZHU�WR�DQRWKHU��LI�LW�LV�VXIILFLHQW��WKH�ILVKLQJ�ZLUH�ZLOO�EH�UHPRYHG�

DQG�WKH�FRQGXFWLYH�ZLUH�ZLOO�EH�SXOOHG�DFFRUGLQJ�WR�D�FHUWDLQ�VL]H�DFFRUGLQJ�WR�WKH�VSHFLILHG�

UHTXLUHPHQWV��,Q�WKLV�FRQGXFWRU�ZLWKGUDZDO�DFWLYLW\�LI�WKHUH�LV�GDPDJH�WR�ERWK�WKH�SODQW�DQG�

WKH�KRXVH�RI�WKH�UHVLGHQW�LW�ZLOO�EH�FRPSHQVDWHG�E\�37�3/1��3HUVHUR��
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�� :LWKGUDZDO� RI� FRQGXFWRU� DQG� JURXQG� ZLUH�� FDUULHG� RXW� WKURXJK� WKH� IROORZLQJ�

VWDJHV�

3UHSDUH�WKH�WRROV�DQG�PDWHULDOV�QHHGHG

� &RRUGLQDWH�ZLWK�ORFDO�DXWKRULWLHV�UHJDUGLQJ�WKH�VFKHGXOH�WR�EH�FDUULHG�RXW

� 3UHSDUH�WKH�ZRUN�WHDP�LQYROYHG

� ,QVWDOOLQJ�D�VWDJHU�DW�WKH�ORFDWLRQ�RI�D�FURVVLQJ��VWUDWHJLF�DUHDV

� 3UHSDUH�ORFDWLRQ�VHFXULW\

� ,QVWDOOLQJ�WRZHU�ILWWLQJV��LQVXODWRUV�

� ,QVWDOOLQJ�KRLVWV�DV�D�SODFH�IRU�SDVVLQJ�ZLUH�FRQGXFWRUV

� ,QVWDOO�ILVKLQJ�OLQHV�RQ�RQH�RI�WKH�FRQGXFWRU�ZLUHV

� ,QVHUW�ILVKLQJ�ZLUH�LQWR�WKH�KRLVW

� &RQQHFWLQJ�WKH�ILVKLQJ�OLQH�WR�WKH�WRZHU��WKHQ�RQZDUGV

� %LQGLQJ�WKH�ILVKLQJ�ZLUH�RQ�WKH�SXOOLQJ�PDFKLQH

� &RRUGLQDWLQJ�WKH�WHDP�LQYROYHG

� &RQQHFWLQJ�ILVKLQJ�OLQHV�IURP�RQH�VLGH�WKDW�ZLOO�EH�LQVWDOOHG

� 7XUQ�RQ�WKH�SXOOLQJ�PDFKLQH

� 0DNH�D�ZLWKGUDZDO�XQWLO�DOO�FRQGXFWRU�ZLUHV�DUH�DWWDFKHG

� 'RLQJ�DFWLYLWLHV�GXULQJ�WKH�GD\

� &RQQHFW�RU�WLH�D�FRQGXFWRU�ZLUH�ZLWK�D�FODPS�RQ�DQ�LQVXODWRU�LQVWDOOHG�LQ�WKH�WRZHU

� 5HPRYH�WKH�KRLVWV�IURP�HDFK�WRZHU

� 7LG\�XS�WKH�WRROV�XVHG

� 'LVPDQWOLQJ�WKH�DWWDFKHG�HQFORVXUH

� *LYH� FRPSHQVDWLRQ� WR� WKH� FRPPXQLW\�� LI� WKHUH� LV� GDPDJH� GXH� WR� WKH� DFWLYLW\� RI�

SXOOLQJ�FRQGXFWRU�ZLUH

� &KHFNLQJ� LQ� HDFK� WRZHU� RQ� WKH� KROGHU� RI� FRQGXFWRUV�� LQVXODWRUV� DQG� RWKHU�

WUDQVPLVVLRQ�HTXLSPHQW�

����%DUULHU�DGMXVWPHQW�DQG�WHQVLOH�VWUHVV

&RQQHFWLRQ���LQVWDOODWLRQ�EHWZHHQ�LQVXODWRU�VHWV�DQG�ILWWLQJV�XVLQJ�D�EDOO�DQG�VRFNHW�V\VWHP��

7KH� FRQQHFWLRQ� VHWWLQJ� RI� WKH� LQVXODWRU� VHW� LV� JURXQGHG� WKHQ� HDFK� QHZ� VHW� LV� UDLVHG� DQG�

PRXQWHG�RQ�WKH�WRZHU�DUP��&RQGXLW�ZLUH�DQG�JURXQG�ZLUH�XVHG�IURP�VWUDQGHG�ZLUH�W\SHV�
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7KH�ZLWKGUDZDO� �� LQVWDOODWLRQ� RI� FRQGXFWRU� DQG� JURXQG�ZLUH� LV� FDUULHG� RXW� LQ� WKH� VHFWLRQ�

EHWZHHQ�WZR�WRZHUV��WHQVLRQ�WRZHUV��DQG�DUH�GRQH�RQH�E\�RQH��7R�SURWHFW�EXLOGLQJV��SXEOLF�

IDFLOLWLHV�WKDW�DUH�EHORZ�WKH�GDPDJH�WKDW�PD\�EH�FDXVHG�GXH�WR�WKH�FRQGXFW�RI�SXOOLQJ�DQG�

JURXQG�ZLUH�DFWLYLWLHV��D� VWDJHU� LV� LQVWDOOHG� LQ�EXLOGLQJV�DQG�SXEOLF� IDFLOLWLHV�� VXFK�DV�� ����

+LJKZD\�FURVVLQJV������7HOHSKRQH�ZLUH�FURVVLQJV�RU�HOHFWULF�ZLUHV������EXLOGLQJ�EXLOGLQJV�

DQG RWKHUV�GHHPHG�QHFHVVDU\��:LWKGUDZDO�RI�FRQGXFWLYH�ZLUH�DQG�JURXQG�ZLUH�DORQJ�ZLWK�

WKH� DUUDQJHPHQW� RI� LWV� VXSSRUW� XVLQJ� HTXLSPHQW� VXFK� DV�� 3XOOLQJ� :LQFK� 0DFKLQH��

&RQGXFWRU�7HQVLRQ��DQG�7HQVLRQ�:LQFK�0DFKLQH�

D�� :LUH�&RQGXLW�(TXLSPHQW

&DUU\LQJ�ZLUH�ILWWLQJV�RU�ILWWLQJV�DUH��VSDFHUV��YLEUDWLRQ�GDPSHUV��)RU�UHSDLU�SXUSRVHV��

D�VOHHYH�UHSDLU�DQG�DUPRU�URG�DUH� LQVWDOOHG��$�ZLUH�FRQQHFWLRQ� LV�FDOOHG�D�PLG�VSDQ�

MRLQW��5HSDLU�VOHHYH� LV�DQ�DOXPLQXP�VOHHYH�ZKLFK� LV�VSOLW� LQWR� WZR�SDUWV�DQG�FDQ�EH�

DWWDFKHG�WR�WKH�FRQGXFWLYH�ZLUH��VHUYHV�WR�LPSURYH�WKH�FRQGXFWLYLW\�RI�WKH�ZLUH�WKDW�LV�

LQ�FRQWDFW�ZLWK�LW��WKH�ZD\�WKH�LQVWDOODWLRQ�LV�SUHVVHG�ZLWK�KLJK�SUHVVXUH�K\GUDXOLF��

E� 6DIHW\�%DOO

,W�LV�D�ZDUQLQJ�VLJQ�DJDLQVW�DLU�WUDIILF�VLJQDOV��VHUYHV�WR�VLJQDO�DLUFUDIW�SLORWV WKDW�WKHUH�

LV�D�WUDQVPLVVLRQ�ZLUH��6DIHW\�EDOOV�DUH�LQVWDOOHG�RQ�JURXQG�ZLUH�DW�D�GLVWDQFH�RI�������

PHWHUV�DURXQG�WKH�ILHOG���DLUSRUW�

F� $YLDWLRQ�/LJKWV

,W� LV� D� ZDUQLQJ� VLJQ� LQ� WKH� IRUP� RI� DQ� DLU� WUDIILF� OLJKW�� ZKLFK� IXQFWLRQV� WR� VLJQDO�

DLUFUDIW� SLORWV� WKDW WKHUH� LV� D� WUDQVPLVVLRQ�ZLUH�� 7KH� W\SHV� RI� DYLDWLRQ� OLJKWV� DUH� DV�

IROORZV�� ���� $YLDWLRQ� OLJKWV� LQVWDOOHG� RQ� WKH� WRZHU� ZLWK� VXSSO\� IURP� ORZ� YROWDJH�

QHWZRUNV�� DQG� ���� $YLDWLRQ� OLJKWV� LQVWDOOHG� RQ� FRQGXFWLYH� ZLUHV� ZLWK� LQGXFWLRQ�

V\VWHPV�IURP�FRQGXFWLYH�ZLUHV�

D� $UFKLQJ�+RUQ

,V� HTXLSPHQW� WKDW� LV� LQVWDOOHG� RQ� WKH� VLGH� RI� WKH� FROG� �WRZHU�� RI� WKH� LQVXODWRU�

UHQFHQJDQ��ZKLFK�IXQFWLRQV������$V�D�ILUH�UHOHDVH�PHGLXP�RI�RYHUYROWDJH�EHWZHHQ�WKH�

&ROG�DQG�+RW�VLGHV��GHOLYHU\�ZLUH�������$W�WKH�GHVLUHG�GLVWDQFH�LW�LV�XVHIXO�WR�FXW�RYHU�

YROWDJH� LI� LW� RFFXUV�� OLJKWQLQJ� VWULNHV�� VZLWFKLQJ�� LQWHUIHUHQFH�� VR� WKDW� LW� FDQ� VHFXUH�

PRUH�H[SHQVLYH�HTXLSPHQW�LQ�WKH�VXEVWDWLRQ��WUDQVIRUPHU���0HGLD�VXFK�DV�DUFLQJ�KRUQ�

LQVWDOOHG�RQ�WKH�KRW�VLGH��GHOLYHU\�ZLUH��
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E� *XDUGLQJ�5LQJ

2YDO�VKDSHG��KDV�D�GXDO�UROH��QDPHO\�DV�DUFLQJ�KRUQ�DQG�YROWDJH�GLVWULEXWLRQ�RQ�VRPH�

KRW�VLGH� LQVXODWRUV��*HQHUDOO\� LQVWDOOHG� LQ� HDFK� WRZHU� WHQVLRQ� DQG� VXVSHQVLRQ� DORQJ�

WKH�WUDQVPLVVLRQ�

F� $UFLQJ�5LQJ

&LUFXODU�ZKLFK� KDV� D� GXDO� UROH�� QDPHO\� DV� DUFLQJ� KRUQ� DQG� YROWDJH� GLVWULEXWLRQ� RQ�

VRPH�KRW�VLGH�LQVXODWRUV��7KH�XQLW�LV�RQO\�LQVWDOOHG�LQ�WRZHU�GHDG�HQG�DQG�*,�JDQWU\�

E� *URXQG�:LUH�,QVWDOODWLRQ

*URXQG�ZLUH�VHUYHV�DV�D�JURXQGLQJ�IRU�HDFK�WRZHU��7KH�XVH�RI�D�JURXQGLQJ�V\VWHP�LV�QRW�

DOZD\V�ZLWK�JURXQG�ZLUH�EXW�RWKHU�JURXQGLQJ�V\VWHPV�FDQ�DOVR�EH�XVHG�E\�XWLOL]LQJ�WKH�

WRZHU�OHJV�DV�JURXQGLQJ��*URXQG�ZLUH�RU�JURXQGLQJ�LV�EDVHG�RQ�OLJKWQLQJ�VWULNH�GDWD�LQ�

WKH� DUHD�ZKHUH� WKH� WRZHU� LV� ORFDWHG��7KH� W\SH�RI�JURXQGLQJ�RU� JURXQG�ZLUH� FDQ�GLIIHU�

IURP�UHJLRQ�WR�UHJLRQ�

*URXQG�ZLUH�RU�HDUWK�ZLUH�LV�D�PHGLXP�IRU�SURWHFWLQJ�SKDVH�ZLUHV�IURP�OLJKWQLQJ�VWULNHV��

7KLV� ZLUH� LV� LQVWDOOHG� RQ� WKH� ZLUH� RI� WKH� SKDVH� ZLWK� WKH� VPDOOHVW� SRVVLEOH� SURWHFWLRQ�

DQJOH��EHFDXVH�LW�LV�WKRXJKW�WKDW�OLJKWQLQJ�VWULNHV�IURP�WKH�WRS�RI�WKH�ZLUH��+RZHYHU��LI�

OLJKWQLQJ� VWULNHV� IURP� WKH� VLGH�� LW� FDQ� FDXVH� WKH� ZLUH� WR� EH� VWUXFN� DQG� FDQ� FDXVH�

LQWHUIHUHQFH�

7KH�ZLUH�LQ�WKH�WRZHU�WHQVLRQ�LV�KHOG�E\�WKH�FODPS�WHQVLRQ��ZKLOH�WKH�WRZHU�VXVSHQVLRQ�

LV� KHOG� E\� WKH� VXVSHQVLRQ� FODPS�� ,Q� WHQVLRQ� FODPS�� D� MXPSHU�ZLUH� LV� LQVWDOOHG�ZKLFK�

FRQQHFWV� LW� WR� WKH� WRZHU� VR� WKDW� OLJKWQLQJ� FXUUHQWV� FDQ� EH� GLVFKDUJHG� WR� WKH� JURXQG�

WKURXJK�WKH�WRZHU��)RU�WKH�SXUSRVH�RI�LPSURYLQJ�JURXQG�TXDOLW\��D�ZLUH�LV�DGGHG�WR�WKH�

MXPSHU�ZLUH�WR�WKH�JURXQG�ZKLFK�LV�WKHQ�FRQQHFWHG�WR�WKH�ODQG�ZLUH�

D��*URXQG�ZLUH�PDWHULDO

*URXQG�ZLUH�PDWHULDO�LV�PDGH�RI�VWHHO�ZKLFK�KDV�EHHQ�JDOYDQL]HG��RU�KDV�EHHQ�FRDWHG�

ZLWK�DOXPLQXP��,Q�687(7��ZKLFK�ZDV�EXLOW�LQ�WKH�����V��RSWLFDO�ILEHU�IXQFWLRQHG�IRU�

JURXQG�ZLUH�IRU�WHOHPHWU\��WHOHSURWHFWLRQ�DQG�WHOHFRPPXQLFDWLRQV��NQRZQ�DV�23*:�

�2SWLF�*URXQG�:LUH��� VR� WKDW� LW� KDV� VHYHUDO� IXQFWLRQV��*LYHQ� WKH�23*:�KDV�)LEHU�

2SWLFV��WKH�ZLWKGUDZDO�DQG�LQVWDOODWLRQ�PXVW�PHHW�WKH�UHTXLUHG�WHFKQLFDO�UXOHV�
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E��1XPEHU�DQG�SRVLWLRQ�RI�JURXQG�ZLUH��

7KHUH�DUH�DW�OHDVW�RQH�SLHFH�RI�JURXQG�ZLUH�DERYH�WKH�SKDVH�ZLUH��EXW�JHQHUDOO\�WZR�

WRZHUV�DUH�LQVWDOOHG�LQ�HDFK�WRZHU��,QVWDOOLQJ�RQO\�RQH�SLHFH�IRU�WZR�WUDQVPLWWHUV�ZLOO�

PDNH�WKH�SURWHFWLRQ�DQJOH�ODUJH�VR�WKDW�WKH�SKDVH�ZLUH�LV�HDVLO\�VWUXFN�E\� OLJKWQLQJ��

7KH�GLVWDQFH�EHWZHHQ�WKH�JURXQG�ZLUH�DQG�WKH�SKDVH�ZLUH�LQ�WKH�WRZHU�LV�HTXDO�WR�WKH�

GLVWDQFH�EHWZHHQ�WKH�SKDVH�ZLUHV��EXW�LQ�WKH�PLGGOH�DUHD�WKH�SRVW�FDQ�UHDFK������RI�

WKDW�GLVWDQFH�

�� &RQVWUXFWLRQ�RI�VXEVWDWLRQV��*,V��LQ�WKLV�FDVH�WKH�6ZLWFKLQJ�6WDWLRQ

$� UHODWHG� VXEVWDWLRQ� LV� SODQQHG� WR� EH� EXLOW� RQ� RQH� DUHD� RI� �� �������P�� LQ� 7DED�$Q\DU�

9LOODJH��6RXWK�/HERQJ�'LVWULFW��/HERQJ�5HJHQF\��%HQJNXOX�3URYLQFH��/DQG�IRU�*,�ZLOO�EH�

SURYLGHG� DW� WKH� ORFDWLRQ� RI� WKH� +XOXODLV� 3/73�� 7KH� VXEVWDWLRQ� WKDW� ZLOO� EH� EXLOW� LV� D�

FRQYHQWLRQDO� VXEVWDWLRQ� RU� DQ� RXWGRRU� UHOD\� VWDWLRQ�� 7KLV� VXEVWDWLRQ� LV� D� GLVWULEXWLRQ�

VXEVWDWLRQ�DQG� ORDG�DUUDQJHPHQW��SODQQHG� WR�FRQVLVW�RI��� OLQH�ED\�DQG��� WUDQVIRUPHU�ED\�

�������N9����09$�

6XEVWDWLRQ�LV�DQ�LQVHSDUDEOH�SDUW�RI�WKH�HOHFWULF�SRZHU�GLVWULEXWLRQ�WUDQVPLVVLRQ�OLQH��:KHUH�

D�SRZHU�V\VWHP�LV�FHQWHUHG�RQ�D�SODFH�FRQWDLQLQJ� WUDQVPLVVLRQ�DQG�GLVWULEXWLRQ�FKDQQHOV��

FRQQHFWLQJ�HTXLSPHQW�IRU�WUDQVIRUPHUV��DQG�VDIHW\�HTXLSPHQW�DQG�FRQWURO�HTXLSPHQW���

7KH�PDLQ�IXQFWLRQ�RI�WKH�VXEVWDWLRQ��

D� 7R�UHJXODWH�WKH�IORZ�RI�HOHFWULF�SRZHU�IURP�WKH�WUDQVPLVVLRQ OLQH�WR�RWKHU�WUDQVPLVVLRQ�

OLQHV�ZKLFK�DUH�WKHQ�GLVWULEXWHG�WR�FRQVXPHUV6HEDJDL�WHPSDW�FRQWURO

E� $V�D�VDIHW\�V\VWHP�RSHUDWLRQ

F� $V�D�SODFH�WR�UHGXFH�WKH�WUDQVPLVVLRQ�YROWDJH�WR�D�GLVWULEXWLRQ�YROWDJH�

7KHUHIRUH��ZKHQ�YLHZHG�LQ�WHUPV�RI�WKH�EHQHILWV�DQG�XVDELOLW\�RI�WKH�VXEVWDWLRQ�LWVHOI��WKH�

HTXLSPHQW�DQG�FRPSRQHQWV�RI�WKH�VXEVWDWLRQ�PXVW�KDYH�KLJK�UHOLDELOLW\�DQG�KLJK�TXDOLW\�

$�VXEVWDWLRQ�DV�D�QRGH�RI�DQ�HOHFWULF�SRZHU�V\VWHP�LV�DQ�HOHFWULFDO�LQVWDOODWLRQ�WKDW�KDV�SDUWV�

DQG� FRQWURO� EXLOGLQJV�� RFFXSLHV� D� FHUWDLQ� ORFDWLRQ�� IXQFWLRQV� WR� UHFHLYH� DQG� GLVWULEXWH�

HOHFWULFLW\�� LQFUHDVH� DQG� GHFUHDVH� WKH� YROWDJH� DFFRUGLQJ� WR� WKH� OHYHO� RI�ZRUN� YROWDJH�� GR�

VZLWFKLQJ�ZRUN�FLUFXLW�HOHFWULF�SRZHU�V\VWHP�DQG�VXSSRUW� WKH�UHOLDELOLW\�RI� WKH�DVVRFLDWHG�

SRZHU�V\VWHP�
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D� 0DLQ HTXLSPHQW�DW�VXEVWDWLRQ

7KH�VXEVWDWLRQ�FRQVLVWV�RI�WZR�PDLQ�SDUWV��QDPHO\������6ZLWFK��VZLWFK\DUG��DQG�����FRQWURO�

EXLOGLQJ���

x 6ZLWFK\DUG��LV�D�SORW�RI�ODQG�ZKLFK�LV�SDUW�RI�D�VXEVWDWLRQ�ZKHUH�PDLQ�VXEVWDWLRQV�DUH�

LQVWDOOHG�� FRQVLVWLQJ� RI� VXSSRUW� VWUXFWXUHV�� SRZHU� UDLOV�� SRZHU� EUHDNHUV�� VZLWFKHV��

JURXQG� VZLWFKHV�� FXUUHQW� WUDQVIRUPHUV�� YROWDJH� WUDQVIRUPHUV�� SRZHU� WUDQVIRUPHUV��

DQWLGRWHV�VRODU�� OLQH�WUDSV��HTXLSPHQW�IRXQGDWLRQV�DQG�VXSSRUWLQJ�VWUXFWXUDO�VWUXFWXUHV�

DQG�ODQG�QHWZRUNV�

x &RQWURO� EXLOGLQJ� LV� D� SODFH� WR� SODFH� DQG� LQVWDOO� FRQWURO� HTXLSPHQW�� SURWHFWLRQ�

HTXLSPHQW��DX[LOLDU\�HTXLSPHQW��/9$&�DQG�'&�DX[LOLDU\�VXSSO\���IDXOW�UHFRUGLQJ�����

N9� FREEOHG� VZLWFKJHDU�� EDWWHU\� VHW�� EDWWHU\� FKDUJHU�� FRPPXQLFDWLRQ� HTXLSPHQW� ��

6&$'$��ZKHUH�WKH�VXEVWDWLRQ�RSHUDWRU�LV�ORFDWHG�GR�ZRUN�FRQWURO�DQG�PRQLWRULQJ�RI�

VXEVWDWLRQ�RSHUDWLRQV�

7KH� VXEVWDWLRQ� EXLOGLQJ� DV� D� PXOWL�IXQFWLRQDO� EXLOGLQJ� LV� DOVR� HTXLSSHG� ZLWK� RWKHU�

QHFHVVDU\�IDFLOLWLHV�VXFK�DV�RIILFHV��ZDUHKRXVHV��HOHFWULFLW\�IDFLOLWLHV�IRU�OLJKWLQJ�DQG�SRZHU��

FOHDQ�ZDWHU��DLU�FRQGLWLRQLQJ�HTXLSPHQW� �$&���H[KDXVW� IDQV�� ILUH�HQJLQHV��&&79�V\VWHPV�

HWF�

7KH�PDLQ�HTXLSPHQW�LQ�WKH�VXEVWDWLRQ�LV�

�� %XVEDU�RU�5DLO��LV�D�PHHWLQJ�SRLQW���UHODWLRQVKLS�EHWZHHQ�SRZHU�WUDQVIRUPHUV��77�$LU�

&KDQQHOV��77�&DEOH�&KDQQHOV�DQG�RWKHU�HOHFWULFDO�HTXLSPHQW�WR�UHFHLYH�DQG�GLVWULEXWH�

HOHFWULFLW\���HOHFWULF�SRZHU�

�� /LJWKQLQJ� $UUHVWHU�� DV� WKH� VDIHW\� RI� WKH� LQVWDOODWLRQ� �HOHFWULFDO� HTXLSPHQW� DW� WKH�

VXEVWDWLRQ� LQVWDOODWLRQ�� IURP� RYHUYROWDJH� GLVWXUEDQFHV� GXH� WR� OLJKWQLQJ� VWULNHV�

�OLJWKQLQJ�VXUJH��RU�E\�VZLWFKLQJ�VZLWFKHV�6XUJH�6XUJH���

�� ,QVWUXPHQW�WUDQVIRUPHU�RU�PHDVXULQJ�WUDQVIRUPHU�

� 9ROWDJH� WUDQVIRUPHU�� LV� D� VLQJOH� SKDVH� WUDQVIRUPHU�ZKLFK� ORZHUV� KLJK� YROWDJH� WR�

ORZ�YROWDJH�ZKLFK�FDQ�EH�PHDVXUHG�E\�D�YROWPHWHU�ZKLFK�LV�XVHIXO�IRU� LQGLFDWRUV��

UHOD\V�DQG�V\QFKURQL]DWLRQ�GHYLFHV�

� &XUUHQW� WUDQVIRUPHUV�� XVHG� IRU�PHDVXULQJ� FXUUHQWV� WKDW� DUH� KXQGUHGV� RI� DPSHUHV�

PRUH�IORZLQJ�LQ�KLJK�YROWDJH�QHWZRUNV��,I�WKH�FXUUHQW�IORZLQJ�DW�D�ORZ�YROWDJH�DQG�

WKH�PDJQLWXGH�LV�EHORZ���DPSHUHV��WKH�PHDVXUHPHQW�FDQ�EH�GRQH�GLUHFWO\�ZKLOH�IRU�

ODUJH� IORZLQJ� FXUUHQWV�� LW� PXVW� EH� PHDVXUHG� LQGLUHFWO\� E\� XVLQJ� D� FXUUHQW�
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WUDQVIRUPHU��GHVLJQDWLRQ�IRU�ODUJH�FXUUHQW�PHDVXUHPHQW�WUDQVIRUPHUV���%HVLGHV�WKDW�

WKH� FXUUHQW� WUDQVIRUPHU� DOVR� IXQFWLRQV� IRU� PHDVXULQJ� SRZHU� DQG� HQHUJ\�� UHPRWH�

PHDVXUHPHQW�DQG�SURWHFWLRQ�UHOD\��

�� 7UDQVIRUPDWRU %DQWX��$X[LOOLDU\�7UDQVIRUPDWRU���

7UDQVIRUPHU�XVHG�WR�DVVLVW�LQ�WKH�RYHUDOO�RSHUDWLRQ�RI�WKH�VXEVWDWLRQ��$QG�LV�WKH�PDLQ�

VXSSO\�IRU�DVVLVWLYH�GHYLFHV�VXFK�DV�WKH���SKDVH�HOHFWULF�PRWRU�PRWRU�WKDW�LV�XVHG�LQ�WKH�

WUDQVIRUPHU�RLO�FLUFXODWLRQ�SXPS�PRWRU�DORQJ�ZLWK�WKH�PRWRU�PRWRU�FRROLQJ�IDQ��7KH�

PRVW� LPSRUWDQW� WKLQJ� LV� DV� D� VXSSOLHU� RI� 
PDLQ� EDFNXS� SRZHU� VRXUFHV� VXFK� DV� '&�

VRXUFHV�� ZKHUH� WKLV� '&� VRXUFH� LV� WKH� PDLQ� VRXUFH� LI� WKHUH� LV� LQWHUIHUHQFH� DQG� DV� D�

SRZHU�VXSSO\�IRU�SURWHFWLRQ�VR�WKDW�WKH�SURWHFWLRQ�VWLOO�ZRUNV�HYHQ�WKRXJK�WKHUH�LV�QR�

$&� FXUUHQW� VXSSO\�� $X[LOLDU\� WUDQVIRUPHUV� DUH� RIWHQ� UHIHUUHG� WR� DV� VHOI�XVH�

WUDQVIRUPHUV�EHFDXVH� LQ�DGGLWLRQ� WR� WKH�PDLQ� IXQFWLRQV�DERYH�� WKH\�DUH� DOVR�XVHG� IRU�

OLJKWLQJ�� VRXUFHV� IRU� FLUFXODWLRQ� V\VWHPV� LQ� WKH� EDWWHU\� URRP�� VRXUFHV� RI� GULYLQJ� DLU�

FRQGLWLRQHUV� EHFDXVH� VRPH� RI� WKH� HOHFWURQLF� �� GLJLWDO� SURWHFWLRQ� UHTXLUHV� D� URRP�

WHPSHUDWXUH�RI�EHWZHHQ����� ��R &�

�� 6HSDUDWRU� 6ZLWFK� �306�� RU� 'LVFRQQHFWLQJ� 6ZLWFK� �'6��� WR� LVRODWH� HOHFWULFDO�

HTXLSPHQW�IURP�RWKHU�HTXLSPHQW�RU�RWKHU�YROWDJH�LQVWDOODWLRQV��

�� 6ZLWFK� %UHDNHU� �307�� RU� &LUFXLW� %UHDNHU� �&%��� WR� FRQQHFW� DQG� GLVFRQQHFW� WKH�

FLUFXLW� DW� WKH� WLPH� RI� ORDG� �XQGHU� QRUPDO� ORDG� FRQGLWLRQV� RU� LQ� WKH� HYHQW� RI� D� IDXOW�

FXUUHQW��

�� *URXQG� 6ZLWFK�� WR� FRQQHFW� D� FRQGXFWRU� ZLUH� ZLWK� HDUWK� �� HDUWK� WKDW� VHUYHV� WR�

HOLPLQDWH� �� JURXQG� LQGXFHG� YROWDJH� RQ� WKH� FRQGXFWRU� ZKHQ� LW� ZLOO� EH� FDUULHG� RXW�

PDLQWHQDQFH�RU�LVRODWLRQ�RI�D�V\VWHP�

�� &RPSHQVDWRU��,W�LV�DOVR�FDOOHG�D�SKDVH�FKDQJH�GHYLFH�XVHG�WR�UHJXODWH�WKH�YROWDJH�GURS�

LQ�D�WUDQVPLVVLRQ�OLQH�RU�WUDQVIRUPHU��E\�UHJXODWLQJ�UHDFWLYH�SRZHU�RU�FDQ�DOVR�EH�XVHG�

WR�UHGXFH�SRZHU�ORVVHV�E\�LPSURYLQJ�WKH�SRZHU�IDFWRU�

�� 6&$'$� DQG� 7HOHFRPPXQLFDWLRQ� (TXLSPHQW�� GDWD� UHFHLYHG� E\� 6&$'$�

�6XSHUYLVRU\� &RQWURO� $QG�'DWD�$FTXLVLWLRQ�� LQWHUIDFH� IURP� YDULRXV� LQSXWV� �VHQVRUV��

PHDVXULQJ� LQVWUXPHQWV�� UHOD\V�� HWF��� LQ� WKH� IRUP� RI� GLJLWDO� GDWD� DQG� DQDORJ� GDWD� DQG�

FRQYHUWHG� LQ� WKH� IRUP�RI�KLJK� IUHTXHQF\�GDWD� ����N+]� WR�����N+]�� WKHQ� WUDQVPLWWHG�

DORQJ�ZLWK�KLJK�YROWDJH�HOHFWULFLW\�

��� 3URWHFWLRQ�5HOD\�DQG�$ODUP�%RDUG �$QQRXQFLDWRU���3URWHFWLRQ�UHOD\�LV�D�GHYLFH�WKDW�

ZRUNV�DXWRPDWLFDOO\�WR�VHFXUH�DQ�HOHFWULFDO�GHYLFH�ZKHQ�D�IDXOW�RFFXUV��DYRLG�RU�UHGXFH�
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WKH�RFFXUUHQFH�RI�HTXLSPHQW�GDPDJH�GXH�WR�LQWHUIHUHQFH�DQG�OLPLW�WKH�GLVWXUEHG�DUHD�DV�

VPDOO�DV�SRVVLEOH��$OO�RI�WKHVH�EHQHILWV�ZLOO�SURYLGH�HOHFWULF�SRZHU�GLVWULEXWLRQ�VHUYLFHV�

ZLWK�KLJK�TXDOLW\�DQG�UHOLDELOLW\��:KLOH�WKH�DODUP�ERDUG�RU�DQQRXQFODWRU�LV�D�VHULHV�RI�

QDPHV�RI� W\SHV�RI� LQWHUIHUHQFH� WKDW� DUH� HTXLSSHG�ZLWK� OLJKWV� DQG� VRXQG� VLUHQV LQ� WKH�

HYHQW� RI� LQWHUIHUHQFH��PDNLQJ� LW� HDVLHU� IRU� RIILFHUV� WR� NQRZ� WKH� UHOD\� SURWHFWLRQ� WKDW�

ZRUNV�DQG�WKH�W\SH�RI�LQWHUIHUHQFH�WKDW�RFFXUV�

D� &RQVWUXFWLRQ�RI�6XEVWDWLRQ�RU�6ZLWFKLQJ�6WDWLRQ

7KH�FRQVWUXFWLRQ�RI�WKH�VXEVWDWLRQ�LQ�TXHVWLRQ�LV�WKH�FRQVWUXFWLRQ�RI�D�FRQWURO�EXLOGLQJ�

DQG� ������� N9� VXEVWDWLRQ� HTXLSPHQW�ZLWK� ���09$� WUDQVIRUPHU� FDSDFLW\� RQ� D� ODQG�

DUHD�RI�����+D��7KH�LPSDFW�SUHGLFWHG�E\�WKH�FRQVWUXFWLRQ�RI�VXEVWDWLRQV�LV�GDPDJH�WR�

SXEOLF� URDGV�� GHFUHDVLQJ� ZDWHU� TXDOLW\�� DLU� TXDOLW\� DQG� LQFUHDVLQJ� QRLVH� DQG� WKH�

HPHUJHQFH�RI�SXEOLF�SHUFHSWLRQV��7KH�PDLQ�DFWLYLWLHV�LQ�WKH�FRQVWUXFWLRQ�RI�VXEVWDWLRQV�

LQFOXGH�WKH�IROORZLQJ�DFWLYLWLHV��FLYLO�DQG�PHFKDQLFDO�SUHSDUDWLRQ��LPSOHPHQWDWLRQ��

�� $GPLQLVWUDWLYH�SUHSDUDWLRQ�

D� 3UHSDULQJ�SHUPLVVLRQ�IRU�SHUPLVVLRQ�UHODWHG�WR�ZRUN�DW�WKH�ORFDWLRQ�RI�WKH�DFWLYLW\�

E� 3UHSDUH�ZRUN�VFKHGXOH��

F� 6WXG\� WKH� LQVWUXFWLRQV� IRU� FDUU\LQJ� RXW� WKH�ZRUN� FRUUHFWO\� DQG� FDUHIXOO\�� DFFRUGLQJ� WR�

ZKDW�ZDV�GHWHUPLQHG�LQ�WKH�ZRUN�SODQ�DQG�WHUPV�RI�FRQGLWLRQV��5.6�

G� 3UHSDUH�IRUPV�IRU�GDLO\�UHSRUW�IRUPV��ZHHNO\�UHSRUWV��HWF�

H� 0DNH�NLW�GLUHFWRUV�

����7HFKQLFDO�3UHSDUDWLRQ�

D� 0DNH�ZDUHKRXVHV�DW�ZRUN�ORFDWLRQV��IRU�VWRUDJH�RI�HTXLSPHQW�DQG�PDWHULDOV�

E� 0DNH�ZRUNLQJ�GUDZLQJV��LPSOHPHQWDWLRQ�GUDZLQJV�

F� 3UHSDUH�ZRUN� SODQV� DFFRUGLQJ� WR� WKH� W\SH� RI�ZRUN�� SHUVRQQHO� SODQV� WKDW� DUH� LQYROYHG��

HWF��

G� 0RELOL]DWLRQ�RI�ZRUN�HTXLSPHQW�QHHGHG�DQG�PDWHULDOV�WR�EH�LQVWDOOHG�

H� 3UHSDUH�LQVWDOODWLRQ�PDQXDOV�DQG�RWKHU�LQIRUPDWLRQ�UHODWLQJ�WR�WKH�LPSOHPHQWDWLRQ�RI�WKH�

ZRUN�
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���,PSOHPHQWDWLRQ�RI�&LYLO�:RUNV

&LYLO�ZRUNV�RQ�WKH�*,V�VHUYH�DV�VXSSRUW���VXSSRUW�IRU�HOHFWULFLW\�ZRUN��$OO�PDLQ�HOHFWULFDO�

HTXLSPHQW� WKDW� LV� RQ� WKH� \DUG� VZLWFK�� UHVWV� �PRXQWHG�� RQ� WKH� IRXQGDWLRQ� �FLYLO� ZRUNV���

&RPSRQHQWV� RI� RWKHU� HOHFWULFDO� FRPSRQHQWV� WKDW� DUH� VXSSRUWHG�VXSSRUWHG� E\� FLYLOLDQ�

FRPSRQHQWV��DUH�FRQWURO�SDQHOV�DQG�FRQWURO�UHOD\V��FXELFOHV�DQG�WKH�OLNH��SRZHU�FDEOHV��DQG�

FRQWURO� FDEOHV�� HWF��&RQVWUXFWLRQ� RI� VXEVWDWLRQV�� SUHFHGHG�E\� WKH� LPSOHPHQWDWLRQ� RI� FLYLO�

ZRUNV�� HOHFWULFDO�ZRUNV� DUH� FDUULHG� RXW� DIWHU� FLYLO�ZRUNV� DUH� FRPSOHWHG�� 6XE�DFWLYLWLHV� RI�

FLYLO�ZRUNV�LQFOXGH�

D� &LYLO�ZRUNV�LQIUDVWUXFWXUH�	�IDFLOLWLHV��SXEOLF��

E� &LYLO�ZRUN�VZLWFK�\DUG

F� 0HFKDQLFDO�ZRUN

G� &RQWURO�EXLOGLQJ�FLYLO�ZRUNV��FRQWURO�EXLOGLQJ�

H� H�� ,QVWDOODWLRQ� RI� SRZHU� WUDQVIRUPHUV�� QHXWUDO� FXUUHQW� WUDQVIRUPHUV� �1&7�� 	� QHXWUDO�

JURXQGLQJ�UHVLVWDQFH��1*5�

I� ,QVWDOODWLRQ�RI�WUDQVIRUPHU�HTXLSPHQW�

J� &DUU\�RXW�WUDQVIRUPHU�RLO�ILOWHULQJ�

K� ,QWHUQDO�DQG�H[WHUQDO�ZLULQJ

L� &RQQHFWLQJ��FRQQHFWLQJ��WUDQVIRUPHUV�WR�RWKHU�HTXLSPHQW

M� 2WKHU� MREV� VXFK� DV� LQVWDOOLQJ� DQ� HDUWKLQJ� LQVWDOODWLRQ� DQG� SDLQWLQJ� WKH� VFXIIHG�

WUDQVIRUPHU�ERG\��SDUWV��

�����0HFKDQLFDO�:RUN�,PSOHPHQWDWLRQ

7KH�YDULRXV�PHFKDQLFDO� DQG�HOHFWULFDO� LQVWUXPHQWV� WKDW�ZLOO� EH� LQVWDOOHG� DW� WKH� VXEVWDWLRQ�

DUH�

D� ,QVWDOODWLRQ�RI�'LVFRQQHFWLQJ�6ZLWFK��'6��&LUFXLW�%UHDNHU��&%���5DLO��%XV%D\�

E� ,QVWDOODWLRQ�RI�/LJKWQLQJ�$UUHVWHU� �/$���&XUUHQW�7UDQVIRUPHU� �&7���&DSDFLWRU�9ROWDJH�

7UDQVIRUPHU��&97�

F� ,QVWDOODWLRQ� RI� &RQWURO� 3DQHOV� DQG� 5HOD\� 3DQHOV� �SODFHG� LQVLGH� WKH� VXEVWDWLRQ� FRQWURO�

EXLOGLQJ�

G� ,QVWDOODWLRQ�RI����N9�&XELFOH�&HOOV��SODFHG�LQVLGH�WKH�VXEVWDWLRQ�FRQWURO�EXLOGLQJ�

H� *URXQGLQJ�DQG�JURXQG�ZLUH
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I� ,QVWDOODWLRQ�RI�$&���'&�SDQHO�DQG�EDWWHU\

J� :LULQJ��ZLULQJ��FRQWURO�DQG�ZLULQJ��ZLULQJ�

K� )LQLVKLQJ�ZRUN��ILQLVKLQJ�ZRUN�LV�GRQH�DIWHU�DOO�ZRUN�LV�GRQH��VR�WKDW�LW�FDQ�EH�NQRZQ�LI�

WKHUH�DUH�VKRUWFRPLQJV�RU�HUURUV�

�������� 2SHUDWLRQDO�3KDVH

�� (OHFWULFLW\�'LVWULEXWLRQ

$IWHU� WKH� FRQVWUXFWLRQ� SKDVH� LV� FRPSOHWH�� WKH� ���� N9� WUDQVPLVVLRQ� V\VWHP� IURP� WKH�

+XOXODLV�3HNDORQJDQ�3/73�DQG�VXEVWDWLRQ�LV�UHDG\�WR�EH�SRZHUHG�E\�HOHFWULFLW\��'XULQJ�WKH�

RSHUDWLRQ�SKDVH��WKH�WUDQVPLVVLRQ�ZLOO�FDXVH�DQ�HOHFWULF�ILHOG�DQG�PDJQHWLF�ILHOG�DW�D�FHUWDLQ�

UDGLXV�RI� WKH�FRQGXFWLYH�ZLUH��7KH� ILHOG� VWUHQJWK�FDQ�EH�ZHDNHQHG�DV� WKH�GLVWDQFH�RU� WKH�

SUHVHQFH� RI� REVWUXFWLRQV� EHFRPH� PRUH� GLVWDQW�� :LWK� WKH� IXOILOOPHQW� RI� WKH� UHTXLUHG

WHFKQLFDO�UHTXLUHPHQWV��WKH�ILHOG�VWUHQJWK�XQGHU�WKH�WUDQVPLVVLRQ�QHWZRUN�LV�EHORZ�WKH�VDIH�

OLPLW�YDOXH�GHWHUPLQHG�E\�:+2��$IWHU�EHLQJ�IHDVLEOH�WR�RSHUDWH��WKH�����N9�7UDQVPLVVLRQ�

DQG�6XEVWDWLRQ�1HWZRUN�LV�VXEPLWWHG�WR�3/1�

�� 0DLQWHQDQFH�RI�7UDQVPLVVLRQ�1HWZRUNV�DQG�6XEVWDWLRQV

0DLQWHQDQFH� RI� WKLV� WUDQVPLVVLRQ� LV� FORVHO\� UHODWHG� WR� WKH� FRQWLQXLW\� RI� HOHFWULFLW\�

GLVWULEXWLRQ�� 7KLV� DFWLYLW\� LV� FDUULHG� RXW� UHJXODUO\�� LQFOXGLQJ� WRZHU� PDLQWHQDQFH��

WUDQVPLVVLRQ� FDEOHV� �LQFOXGLQJ� HTXLSPHQW�� DQG� 52:�� 0DLQWHQDQFH� DFWLYLWLHV� DORQJ� WKH�

6877� OLQH� DUH� DOVR� LQ� WKH� IRUP� RI� ORJJLQJ� RI� VWDQGV� �� WUHHV� WKDW� ZLOO� HQWHU� WKH� 52:��

FOHDQLQJ�DURXQG�WKH�WRZHU�VLWH�DQG�UHSDLUV�GXH�WR�WHFKQLFDO�DQG�QRQ�WHFKQLFDO�GLVWXUEDQFHV��

:LWK� WKH� ODUJH� QXPEHU� RI� SDGG\� ILHOGV� RU� GU\� ODQG� HQWHULQJ� IUHH� VSDFH�� RWKHU� HIIRUWV� DUH�

QHHGHG� LQ� DFFRUGDQFH�ZLWK� WKH� DSSOLFDEOH� ODZV� DQG� UHJXODWLRQV� LQ� WHUPV� RI�PDLQWHQDQFH��

FRQVLGHULQJ�WKDW�WKH�ULFH�ILHOGV�DUH�WKH�VRXUFH�RI�OLYHOLKRRG�IRU�WKH�VXUURXQGLQJ�FRPPXQLW\��

3HULRGLF�PDLQWHQDQFH� LV�DOVR�FDUULHG�RXW�RQ�D� UHJXODU�EDVLV��ZKLFK� LQFOXGHV�� ���� WHFKQLFDO�

HTXLSPHQW�� VXFK� DV� SRZHU� WUDQVIRUPHUV�� EUHDNHUV� �307�� 306���PRQLWRULQJ� SHUIRUPDQFH�

DQG� LQIOXHQFHV�RQ� WKH� VXUURXQGLQJ� HQYLURQPHQW�� HWF� ��� ����QRQ�WHFKQLFDO� HTXLSPHQW�� VXFK�

DV��FRQWURO�EXLOGLQJV��HQYLURQPHQWDO�URDGV��ZDWHUZD\V��HWF��*,�PDLQWHQDQFH�LV�LQWHQGHG�WR�

PDLQWDLQ� DQG� FRQWURO� WKH� RSHUDWLRQ� RI� *,V� ZLWKRXW� REVWDFOHV� �� REVWDFOHV� DQG� *,V� FDQ�

IXQFWLRQ�RSWLPDOO\�FRQWLQXRXVO\�
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������ 6FKHGXOH�RI�DFWLYLWLHV

7DEOH�������$FWLYLW\�,PSOHPHQWDWLRQ�6FKHGXOHV

1R� $FWLYLWLHV

<HDU�RI�,PSOHPHQWDWLRQ

<HDU�� <HDU � <HDU � <HDU���

, ,, ,,, ,9 , ,, ,,, ,9 , ,, ,,, ,9 , ���

$� 3UH�&RQVWUXFWLRQ�3KDVH

�� 3HUPLW�0DQDJHPHQW

�� /DQG�DQG�3DWK�6XUYH\

�� 'LVVHPLQDWLRQ�RI�$FWLYLW\�3ODQV

�� /DQG�$FTXLVLWLRQ�DQG�3ODQW�*URZWK

%� &RQVWUXFWLRQ�3KDVH

�� 3URFXUHPHQW� RI� &RQVWUXFWLRQ�
:RUNHUV

�� 0RELOL]DWLRQ� RI� +HDY\� (TXLSPHQW�
DQG�&RQVWUXFWLRQ�0DWHULDOV

�� &OHDQLQJ� RI� 7RZHU� 7UHDG� DQG� )UHH�
6SDFH

�� &RQVWUXFWLRQ� RI� IRXQGDWLRQV� DQG�
WRZHUV

�� :LWKGUDZDO� RI� &RQGXLW� :LUH� DQG�
*URXQG�:LUH

�� &RQVWUXFWLRQ� RI� VXEVWDWLRQV�
LQFOXGLQJ� LQIUDVWUXFWXUH� 	� FLYLO�
ZRUNV

�� &RPPLVVLRQLQJ�7HVW

&� 2SHUDWLRQDO�3KDVH

�� (OHFWULFLW\�'LVWULEXWLRQ

�� 0DLQWHQDQFH� RI� 7UQDVPLVL� 1HWZRUN�
DQG�6XEVWDWLRQ

������ $OWHUQDWLYHV�WR�EH�$VVHVVHG�LQ�(,$

7KH� SODQQHG� FRQVWUXFWLRQ� RI� D� ���� N9� WUDQVPLVVLRQ� QHWZRUN� WKDW�ZLOO� EH� FDUULHG� RXW� E\�

3/1�KDV�JRQH�WKURXJK�WKH�VWDJHV�RI�IHDVLELOLW\�VWXGLHV�ERWK�WHFKQLFDOO\�DQG�HFRQRPLFDOO\��

%DVHG� RQ� WKLV� GHVFULSWLRQ� ORFDWLRQ� DQG� WHFKQRORJ\� KDYH� QR� RWKHU� DOWHUQDWLYHV� WR� EH�

UHYLHZHG�LQ�WKH�(,$�
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�����6XPPDU\�RI�,PSRUWDQW�,PSDFWV�$VVHVVHG���5HYLHZHG

,PSRUWDQW� LPSDFWV� WKDW� ZLOO� EH� UHYLHZHG� DQG� UHYLHZHG� LQ� WKLV� GRFXPHQW� DUH� LPSRUWDQW�

K\SRWKHWLFDO� LPSDFWV� WKDW� KDYH� EHHQ� LGHQWLILHG� DQG� HYDOXDWHG� DFFRUGLQJ� WR� WKH� VFRSLQJ�

SURFHVV�DQG�WKH�LPSDFW�RI�SODQQHG�DFWLYLWLHV�RQ�WKH�HQYLURQPHQWDO�FRPSRQHQWV�FRQWDLQHG�LQ�

WKH�DJUHHG�(,$�5HIHUHQFH�)UDPHZRUN��5.��� ,Q�DFFRUGDQFH�ZLWK� WKH�VFRSLQJ�SURFHVV� WKDW�

KDV� EHHQ� FDUULHG� RXW�� WKH�PHWKRG� RI� GHWHUPLQLQJ� K\SRWKHWLFDO� LPSRUWDQW� LPSDFWV� �+,,�� LV�

FDUULHG�RXW�XVLQJ� WKH� ,GHQWLILFDWLRQ�0DWUL[�0HWKRG�DQG�)ORZ�&KDUW�DV�SUHVHQWHG� LQ�7DEOH�

�����DQG�)LJXUH������
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7DEOH�������6XPPDU\�RI�,PSRUWDQW�+\SRWKHWLF�,PSDFWV�WR�EH�$VVHVVHG�5HYLHZHG

1R�

&RPSRQHQWV�RI�
DFWLYLWLHV�WKDW�

KDYH�WKH�SRWHQWLDO�
WR�FDXVH�LPSDFWV

3ODQQHG�
(QYLURQPHQWD
O�0DQDJHPHQW

$IIHFWHG�
(QYLURQPHQWDO�
&RPSRQHQWV

6FRSLQJ

5HJLRQ
6WXGLHV

6WXG\�GHDGOLQH3RWHQWLDO�
,PSDFW

,PSDFW�HYDOXDWLRQ
3RWHQWLDO

,PSRUWDQW�
+\SRWKHWLF�
,PSDFWV
�'3+�

,��3UH�FRQVWUXFWLRQ�3KDVH
�� 3HUPLW�

PDQDJHPHQW
� 6RFLR�HFRQRPLF�

FXOWXUH
$WWLWXGHV�DQG�
QHJDWLYH�
SHUFHSWLRQV�RI�
VRFLHW\

3HUPLW� PDQDJHPHQW� DFWLYLWLHV� DW� WKH�
YLOODJH� �� NHOXUDKDQ�� VXE�GLVWULFW� DQG�
UHJHQF\� OHYHO� ZLOO� LQGLUHFWO\� SURYLGH�
LQIRUPDWLRQ� WR� WKH� FRPPXQLW\ DERXW� WKH�
SURMHFW� SODQ� VR� WKDW� RSLQLRQV� IURP� VRPH�
FRPPXQLWLHV� DSSHDU� WKDW� VXSSRUW� DQG�
VRPH� GR� QRW� VXSSRUW� GXH� WR� LQIRUPDWLRQ�
WKDW� WKH� SURMHFW� KDV� QRW� FOHDUO\� UHFHLYHG��
%XW� RYHU� WLPH� DQG� WKH� LQWHQVLYH�
FRRUGLQDWLRQ� FDUULHG� RXW� ZLWK� YDULRXV�
VWDNHKROGHUV� LQ� WKH� IUDPHZRUN� RI� WKH�
OLFHQVLQJ� SURFHVV�� WKH� LQIRUPDWLRQ� DERXW�
WKH�SURMHFWV�UHFHLYHG�E\�WKH�FRPPXQLW\�LV�
LQFUHDVLQJO\�FOHDU��%DVHG�RQ�WKH�UHVXOWV�RI�
WKH�SXEOLF� FRQVXOWDWLRQV�� LW�ZDV� VHHQ� WKDW�
WKH�SHRSOH�SUHVHQW�KDG�FOHDUO\�XQGHUVWRRG�
WKH�SURMHFW�SODQ

,W�ZDV�
FRQFOXGHG�WR�EH�
'73+�EHFDXVH�
EDVHG�RQ�WKH�
UHVXOWV�RI�WKH�
SXEOLF�
FRQVXOWDWLRQ�LW�
ZDV�DSSDUHQW�
WKDW�WKH�SHRSOH�
SUHVHQW�KDG�
FOHDUO\�NQRZQ�
WKH�SURMHFW�SODQ

� �

�� /DQG� VXUYH\� DQG�
ODQH

� 6RFLR�HFRQRPLF�
FXOWXUH

$WWLWXGHV�DQG�
QHJDWLYH�
SHUFHSWLRQV�RI�
VRFLHW\

7KH�DFWLYLWLHV�RI�PDQDJLQJ�ODQG�DQG�WUDFN�
VXUYH\V�ZLOO�LQGLUHFWO\�SURYLGH�
LQIRUPDWLRQ�WR�WKH�FRPPXQLW\�DERXW�WKH�
SURMHFW�SODQ�VR�WKDW�RSLQLRQV�IURP�VRPH�
FRPPXQLWLHV�DSSHDU�WKDW�VXSSRUW�DQG�
VRPH�GR�QRW�VXSSRUW�GXH�WR�LQIRUPDWLRQ�
WKDW�WKH�SURMHFW�LV�QRW�FOHDUO\�DFFHSWHG�E\�
WKH�FRPPXQLW\��,QIRUPDWLRQ�DERXW�WKH�
SODQQHG�FRQVWUXFWLRQ�RI�D�WUDQVPLVVLRQ�
QHWZRUN�ZKHQ�D�VLWH�VXUYH\�RU�
HQYLURQPHQWDO�VXUYH\�DFWLYLW\�FDQ�FDXVH�

,W�ZDV�
FRQFOXGHG�WR�EH�
'73+�EHFDXVH�
EDVHG�RQ�WKH�
UHVXOWV�RI�WKH�
SXEOLF�
FRQVXOWDWLRQ�LW�
ZDV�DSSDUHQW�
WKDW�WKH�SHRSOH�
SUHVHQW�KDG�
FOHDUO\�NQRZQ�

� �
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1R�

&RPSRQHQWV�RI�
DFWLYLWLHV�WKDW�

KDYH�WKH�SRWHQWLDO�
WR�FDXVH�LPSDFWV

3ODQQHG�
(QYLURQPHQWD
O�0DQDJHPHQW

$IIHFWHG�
(QYLURQPHQWDO�
&RPSRQHQWV

6FRSLQJ

5HJLRQ
6WXGLHV

6WXG\�GHDGOLQH3RWHQWLDO�
,PSDFW

,PSDFW�HYDOXDWLRQ
3RWHQWLDO

,PSRUWDQW�
+\SRWKHWLF�
,PSDFWV
�'3+�

UHVWOHVVQHVV�WR�WKH�SHRSOH�ZKRVH�ODQG�RU�
ODQG�ZLOO�EH�DIIHFWHG�E\�ODQG�DFTXLVLWLRQ��
+RZHYHU��RYHU�WLPH�DQG�WKH�LQWHQVLW\�RI�
WKH�VXUYH\�ZKLFK�ZDV�DOZD\V�SUHFHGHG�E\�
FRRUGLQDWLRQ�ZLWK�YDULRXV�VWDNHKROGHUV�LQ�
WKH�FRQWH[W�RI�WKH�VXUYH\��WKH�LQIRUPDWLRQ�
DERXW�WKH�SURMHFWV�UHFHLYHG�E\�WKH�
FRPPXQLW\�EHFDPH�LQFUHDVLQJO\�FOHDU��
%DVHG�RQ�WKH�UHVXOWV�RI�WKH�SXEOLF�
FRQVXOWDWLRQV��LW�ZDV�VHHQ�WKDW�WKH�SHRSOH�
SUHVHQW�KDG�FOHDUO\�XQGHUVWRRG�WKH�SURMHFW�
SODQ

WKH�SURMHFW�SODQ

�� 'LVVHPLQDWLRQ� RI�
DFWLYLW\�SODQV

&RQWLQXRXV�
VRFLDOL]DWLRQ�
ZLWK� WKH�
FRPPXQLW\

6RFLR�HFRQRPLF�
FXOWXUH

$WWLWXGHV�DQG�
QHJDWLYH�
SHUFHSWLRQV�RI�
VRFLHW\

7KH�VRFLDOL]DWLRQ�DFWLYLWLHV�RI�WKH�DFWLYLW\�
SODQ�ZLOO�LQGLUHFWO\�SURYLGH�LQIRUPDWLRQ�
WR�WKH�FRPPXQLW\�DERXW�WKH�SURMHFW�SODQ�
VR�WKDW�WKHUH�LV�DQ�RSLQLRQ�WKDW�VRPH�
FRPPXQLWLHV�VXSSRUW�DQG�VRPH�GR�QRW�
VXSSRUW�GXH�WR�LQIRUPDWLRQ�WKDW�WKH�
SURMHFW�KDV�QRW�FOHDUO\�UHFHLYHG��%DVHG�RQ�
WKH�UHVXOWV�RI�SXEOLF�FRQVXOWDWLRQV��LW�FDQ�
EH�VHHQ�WKDW�ZLWK�VRFLDOL]DWLRQ�FDUULHG�RXW�
FRQWLQXRXVO\�EHIRUH�WKH�DFWLYLWLHV�RI�WKH�
FRPPXQLW\��WKH�FRPPXQLW\�XQGHUVWRRG�
DQG�JDYH�ULVH�WR�SRVLWLYH�DWWLWXGHV�DQG�
SHUFHSWLRQV�RI�WKH�SURMHFW�

,W�ZDV�
FRQFOXGHG�WR�EH�
'73+�EHFDXVH�
EDVHG�RQ�WKH�
UHVXOWV�RI�SXEOLF�
FRQVXOWDWLRQV��LW�
ZDV�VHHQ�WKDW�
ZLWK�WKH�
RQJRLQJ�
VRFLDOL]DWLRQ�
SULRU�WR�WKH�
DFWLYLWLHV�RI�WKH�
FRPPXQLW\��WKH�
FRPPXQLW\�
XQGHUVWRRG�DQG�
JDYH�ULVH�WR�
SRVLWLYH�
DWWLWXGHV�DQG�
SHUFHSWLRQV�RI�
WKH�SURMHFW�

� �

�� /DQG�DFTXLVLWLRQ� � 6RFLR�HFRQRPLF� 'LVUXSWLRQ�RI� /DQG�QHHGV�WR�EXLOG�����WRZHUV�VSUHDG� ,W�ZDV� 7KH�VWXG\�
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1R�

&RPSRQHQWV�RI�
DFWLYLWLHV�WKDW�

KDYH�WKH�SRWHQWLDO�
WR�FDXVH�LPSDFWV

3ODQQHG�
(QYLURQPHQWD
O�0DQDJHPHQW

$IIHFWHG�
(QYLURQPHQWDO�
&RPSRQHQWV

6FRSLQJ

5HJLRQ
6WXGLHV

6WXG\�GHDGOLQH3RWHQWLDO�
,PSDFW

,PSDFW�HYDOXDWLRQ
3RWHQWLDO

,PSRUWDQW�
+\SRWKHWLF�
,PSDFWV
�'3+�

DQG�YHJHWDWLRQ FXOWXUH SHRSOH
V�
OLYHOLKRRGV

DFURVV���VXE�GLVWULFWV�DQG����YLOODJHV���
NHOXUDKDQ��ZKLOH�IRU�*,�EXLOGLQJV�LW�WDNHV�
DURXQG����KHFWDUHV�RI�ODQG��*HQHUDOO\�WKH�
ODQG�XVH�LV�ULFH�ILHOGV�DQG�FRIIHH�
SODQWDWLRQV��DV�ZHOO�DV�D�VPDOO�SRUWLRQ�RI�
VHWWOHPHQWV�
7KH�/DQG�3URFXUHPHQW�3ODQ�ZLOO�KDYH�DQ�
LPSDFW�RQ�OLYHOLKRRGV�EHFDXVH�VRPH�RI�
WKH�SDGG\�ILHOGV�DQG�FRIIHH�SODQWDWLRQV�
XVHG�E\�IDUPHUV�DQG�FXOWLYDWRUV�ZLOO�
FKDQJH�WR�WRZHU�VLWHV�DQG�*,�EXLOGLQJV��
$W�WKH�WLPH�RI�WKH�SXEOLF�FRQVXOWDWLRQ�
WKHUH�ZDV�QR LQSXW�IURP�WKH�SXEOLF�
UHJDUGLQJ�FRQFHUQV�DERXW�ORVLQJ�WKH�
VRXUFH�RI�OLYHOLKRRG�EHFDXVH�WKH�WRZHU�
ORFDWLRQ�ZDV�VSUHDG�LQ���GLVWULFWV����VXE�
GLVWULFWV��EXW�EDVHG�RQ�WKH�FRQVLGHUDWLRQ�
WKDW�WKH�ODQG�QHHGV�IRU�*,V�ZHUH�TXLWH�
ODUJH�����+D�

FRQFOXGHG�WR�EH�
'3+

GHDGOLQH�LV����
PRQWKV��ZLWK�
FRQVLGHUDWLRQ�
WKDW�WKH�UHOHDVH�
DFWLYLWLHV�ZLOO�
FRQWLQXH�XQWLO�
WKH�FRQVWUXFWLRQ�
SKDVH�IRU����
PRQWKV

&RQWLQXRXV�
VRFLDOL]DWLRQ�
ZLWK�WKH�
FRPPXQLW\

6RFLR�HFRQRPLF�
FXOWXUH

$WWLWXGHV�DQG�
QHJDWLYH�
SHUFHSWLRQV�RI�
VRFLHW\

7KHUH�DUH�IHDUV�RI�QRQ�FRQIRUPLW\�LQ�
FRPSHQVDWLRQ�RU�FRPSHQVDWLRQ�IRU�ODQG�
DFTXLVLWLRQ��DV�ZHOO�DV�LQDFFXUDFLHV�LQ�
ERXQGDU\�PHDVXUHPHQW��ZKLFK�FDQ�OHDG�
WR�SXEOLF�XQUHVW��$Q[LHW\�LQ�WKH�
FRPPXQLW\�FDQ�EH�WULJJHUHG�LI�SUHYLRXVO\�
WKHUH�LV�KRSH�WKDW�WKH FRPPXQLW\�LV�QRW�
ZHOO�DFFRPPRGDWHG��&RQVXOWDWLRQ�ZLWK�
ODQGRZQHUV�DQG�UHSUHVHQWDWLYHV�RI�ORFDO�
JRYHUQPHQWV�SULRU�WR�WKH�LPSOHPHQWDWLRQ�
RI�ODQG�DFTXLVLWLRQ�DQG�ODQG�DFTXLVLWLRQ�
ZLWKRXW�FRHUFLRQ�DQG�WKH�SUHSDUDWLRQ�DQG�
LPSOHPHQWDWLRQ�RI�/DQG�3URFXUHPHQW�

,W�ZDV�
FRQFOXGHG�WR�EH�
'3+

7KH�VWXG\�
GHDGOLQH�LV����
PRQWKV��ZLWK�
FRQVLGHUDWLRQ�
WKDW�WKH�UHOHDVH�
DFWLYLWLHV�ZLOO�
FRQWLQXH�XQWLO�
WKH�FRQVWUXFWLRQ�
SKDVH�IRU����
PRQWKV
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1R�

&RPSRQHQWV�RI�
DFWLYLWLHV�WKDW�

KDYH�WKH�SRWHQWLDO�
WR�FDXVH�LPSDFWV

3ODQQHG�
(QYLURQPHQWD
O�0DQDJHPHQW

$IIHFWHG�
(QYLURQPHQWDO�
&RPSRQHQWV

6FRSLQJ

5HJLRQ
6WXGLHV

6WXG\�GHDGOLQH3RWHQWLDO�
,PSDFW

,PSDFW�HYDOXDWLRQ
3RWHQWLDO

,PSRUWDQW�
+\SRWKHWLF�
,PSDFWV
�'3+�

3ODQV�LQ�DFFRUGDQFH�ZLWK�,QGRQHVLDQ�
UHJXODWLRQV��LV�FRQVLGHUHG�WR�UHGXFH�WKH�
OLNHOLKRRG�RI�VXFK�LPSDFWV��EXW�GXULQJ�
SXEOLF�FRQVXOWDWLRQV�WKHUH�LV�VWLOO�VRPH�
SHRSOH
V�FRQFHUQ�DERXW�WKH�QRQ�
WUDQVSDUHQW�FRPSHQVDWLRQ�WKDW�ZLOO�FDXVH�
GLVSXWHV�WKDW�FDQ�GLVWXUE�WKH�FRPPXQLW\

'HOLEHUDWLRQV�
DJUHH�WR�
GHWHUPLQH�WKH�
DSSURSULDWH�
SULFH�VR�WKDW�LW�
GRHV�QRW�KDUP
ERWK�SDUWLHV

6RFLR�HFRQRPLF�
FXOWXUH

7KH�3RWHQWLDO�
IRU�&RQIOLFW

&RQFHUQV�DERXW�WKH�LQFRPSDWLELOLW\�RI�
FRPSHQVDWLRQ�RU�FRPSHQVDWLRQ�IRU�ODQG�
DFTXLVLWLRQ��DV�ZHOO�DV�GLIIHUHQFHV�LQ�WKH�
GHWHUPLQDWLRQ�RI�ODQG�XVH�ERXQGDU\�
PHDVXUHPHQWV�FDQ�OHDG�WR�SXEOLF�XQUHVW��
8QUHVW�LQ�WKH�FRPPXQLW\�FDQ�EH�WULJJHUHG�
LI�SUHYLRXVO\�WKHUH�LV�KRSH�WKDW�WKH�
FRPPXQLW\�LV�QRW�ZHOO�DFFRPPRGDWHG�
VXFK�DV�ODQG�SULFHV�DQG�SODQWLQJ�
FRPSHQVDWLRQ�WR�JURZ��3XEOLF�XQUHVW�LQ�
WKH�IRUP�RI�FRPSODLQWV�WR�WKH�SURMHFW�LI�
OHIW�XQFKHFNHG�LV�IHDUHG�WR�FDXVH�VRFLDO�
FRQIOLFW�LQ�WKH�IRUP�RI�GHPRQVWUDWLRQV�
DJDLQVW�WKH�SURMHFW��&RQVXOWDWLRQ�ZLWK�
ODQGRZQHUV�DQG�UHSUHVHQWDWLYHV�RI�ORFDO�
JRYHUQPHQWV�SULRU�WR�WKH�LPSOHPHQWDWLRQ�
RI�ODQG�DFTXLVLWLRQ�DQG�ODQG�DFTXLVLWLRQ�
ZLWKRXW�FRHUFLRQ�DQG�WKH�SUHSDUDWLRQ�DQG�
LPSOHPHQWDWLRQ�RI�/DQG�3URFXUHPHQW�
3ODQV�LQ�DFFRUGDQFH�ZLWK�WKH�UHJXODWLRQV�
LQ�,QGRQHVLD��DUH�FRQVLGHUHG�WR�UHGXFH�WKH�
SRVVLELOLW\�RI�WKHVH�LPSDFWV��+RZHYHU��DW�
WKH�WLPH�RI�WKH�SXEOLF�FRQVXOWDWLRQ�WKHUH�
ZHUH�VWLOO�FRQFHUQV�IURP�VRPH�SHRSOH�
DERXW�WKH�QRQ�WUDQVSDUHQW�FRPSHQVDWLRQ�
SURFHVV�ZKLFK�ZRXOG�FDXVH�SXEOLF�XQUHVW��

,W�ZDV�
FRQFOXGHG�WR�EH�
'3+

7KH�VWXG\�
GHDGOLQH�LV����
PRQWKV��ZLWK�
FRQVLGHUDWLRQ�
WKDW�WKH�UHOHDVH�
DFWLYLWLHV�ZLOO�
FRQWLQXH�XQWLO�
WKH�FRQVWUXFWLRQ�
SKDVH�IRU����
PRQWKV
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1R�

&RPSRQHQWV�RI�
DFWLYLWLHV�WKDW�

KDYH�WKH�SRWHQWLDO�
WR�FDXVH�LPSDFWV

3ODQQHG�
(QYLURQPHQWD
O�0DQDJHPHQW

$IIHFWHG�
(QYLURQPHQWDO�
&RPSRQHQWV

6FRSLQJ

5HJLRQ
6WXGLHV

6WXG\�GHDGOLQH3RWHQWLDO�
,PSDFW

,PSDFW�HYDOXDWLRQ
3RWHQWLDO

,PSRUWDQW�
+\SRWKHWLF�
,PSDFWV
�'3+�

ZKLFK�ZDV�IHDUHG�WR�FDXVH�SRWHQWLDO�VRFLDO�
FRQIOLFW�

,,��&RQVWUXFWLRQ�3KDVH
�� 3URFXUHPHQW� RI�

ODERU
3ULRULW\�RI�
ORFDO�
ZRUNIRUFH

6RFLR�HFRQRPLF�
FXOWXUH

7LPEXOQ\D�
SHOXDQJ�NHUMD�
GDQ�EHUXVDKD

$EVRUSWLRQ�RI�ODERU�DW�WKH�SHDN�RI�WKH�
WUDQVPLVVLRQ�QHWZRUN�FRQVWUXFWLRQ�
DFWLYLWLHV�FDQ�UHDFK�����SHRSOH��2I�WKHVH��
VRPH�RI�WKHP�FDQ�EH�ILOOHG�E\�WKH�
FRPPXQLW\ DURXQG�WKH�WRZHU�ORFDWLRQ��
7KH�KLJK�FRQVWUXFWLRQ�DFWLYLWLHV�DQG�
LQYROYHPHQW�RI�WKH�FRPPXQLW\�DV�SURMHFW�
ZRUNHUV�ZLOO�OHDG�WR�RWKHU�EXVLQHVV�
RSSRUWXQLWLHV�WKDW�FDQ�EH�XWLOL]HG�E\�WKH�
FRPPXQLW\�WR�SURYLGH�IRU�WKH�GDLO\�QHHGV�
RI�ZRUNHUV��,Q�DGGLWLRQ��WKH�QHHGV�RI�
JRRGV���PDWHULDOV�VXFK�DV�VDQG��VSOLW�
VWRQH��FHPHQW��HWF���FDQ�EH�VXSSOLHG�E\�
ORFDO�FRPSDQLHV��%DVHG�RQ�WKHVH�
FRQVLGHUDWLRQV��DQG�HQWHU�GXULQJ�WKH�
SXEOLF�FRQVXOWDWLRQ��QDPHO\�WKDW�WKH�
FRPPXQLW\�H[SHFWV�WKH�ZRUNIRUFH�WR�EH�
SULRULWL]HG�IURP�WKH�ORFDO

,W�ZDV�
FRQFOXGHG�WR�EH�
'3+

7KH�GHDGOLQH�IRU�
VWXG\�LV�IRU���
\HDUV��WDNLQJ�LQWR�
DFFRXQW�WKH�
FRQVWUXFWLRQ�
DFWLYLWLHV�FDUULHG�
RXW�IRU���\HDUV�
XQWLO�WKH�
ZRUNIRUFH�LV�
UHOHDVHG

3ULRULW\�RI�
ORFDO�
ZRUNIRUFH

6RFLR�HFRQRPLF�
FXOWXUH

$WWLWXGHV�DQG�
QHJDWLYH�
SHUFHSWLRQV�RI�
VRFLHW\

7KH�LQYROYHPHQW�RI�ORFDO��ORFDO��ZRUNHUV�
ZKR�ZRUN�RQ�SURMHFWV�WKDW�DUH�QRW�
RSWLPDO��LH�OHVV�WKDQ�RXWVLGH�ZRUNHUV�FDQ�
FDXVH�FRPPXQLW\�XQUHVW��VR�WKDW�DWWLWXGHV�
DQG�SHUFHSWLRQV�RI�WKH�FRPPXQLW\�
EHFRPH�QHJDWLYH��6XFK�FRQGLWLRQV�DUH�
EDVHG�RQ�WKH�UHVXOWV�RI�SXEOLF�
FRQVXOWDWLRQV��QDPHO\�WKH�H[SHFWDWLRQV�RI�
WKH�FRPPXQLW\�VR�PXFK�IRU�WKH�SURMHFW�
WKDW�WKH\�FDQ�ZRUN��ZKLOH�WKH�
WUDQVPLVVLRQ�OLQH�WKDW�PXVW�EH�EXLOW�

,W�ZDV�
FRQFOXGHG�WR�EH�
'3+

7KH�GHDGOLQH�IRU�
VWXG\�LV�IRU���
\HDUV��WDNLQJ�LQWR�
DFFRXQW�WKH�
FRQVWUXFWLRQ�
DFWLYLWLHV�FDUULHG�
RXW�IRU���\HDUV�
XQWLO�WKH�
ZRUNIRUFH�LV�
UHOHDVHG
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1R�

&RPSRQHQWV�RI�
DFWLYLWLHV�WKDW�

KDYH�WKH�SRWHQWLDO�
WR�FDXVH�LPSDFWV

3ODQQHG�
(QYLURQPHQWD
O�0DQDJHPHQW

$IIHFWHG�
(QYLURQPHQWDO�
&RPSRQHQWV

6FRSLQJ

5HJLRQ
6WXGLHV

6WXG\�GHDGOLQH3RWHQWLDO�
,PSDFW

,PSDFW�HYDOXDWLRQ
3RWHQWLDO

,PSRUWDQW�
+\SRWKHWLF�
,PSDFWV
�'3+�

VWUHWFKHV�DQG�SDVVHV�WKURXJK����YLOODJHV���
NHOXUDKDQ��PDNLQJ�LW�GLIILFXOW�WR�UHFHLYH�
ZRUNHUV

3ULRULW\�RI�
ORFDO�
ZRUNIRUFH

6RFLR�HFRQRPLF�
FXOWXUH

7KH�3RWHQWLDO�
IRU�6RFLDO�
&RQIOLFW

7KH�QHJDWLYH�DWWLWXGHV�DQG�SHUFHSWLRQV�RI�
WKH�FRPPXQLW\�WRZDUGV�WKH�SURMHFW�GXH�WR�
GLVVDWLVIDFWLRQ�ZLWK�WKH�LQYROYHPHQW�RI�
WKH�ORFDO�FRPPXQLW\�ZRUNLQJ�RQ�WKH�
SURMHFW�ZLOO�KDYH�D�IXUWKHU�LPSDFW�RQ�
VRFLDO�FRQIOLFWV�LQ�WKH�IRUP�RI�
GHPRQVWUDWLRQV�RU�GHPRQVWUDWLRQV��%DVHG�
RQ�WKHVH�FRQVLGHUDWLRQV�DQG�WKH�UHVXOWV�RI�
SXEOLF�FRQVXOWDWLRQV�WKDW�WKH�SXEOLF�LV�
FRQFHUQHG�DERXW�SROOXWLRQ�WKDW�RFFXUV�
GXULQJ�SURMHFW�DFWLYLWLHV�DQG�H[SHFWV�WR�EH�
DEOH�WR�ZRUN�RQ�WKH�SURMHFW

,W�ZDV�
FRQFOXGHG�WR�EH�
'3+

7KH�GHDGOLQH�IRU�
VWXG\�LV�IRU���
\HDUV��WDNLQJ�LQWR�
DFFRXQW�WKH�
FRQVWUXFWLRQ�
DFWLYLWLHV�FDUULHG�
RXW�IRU���\HDUV�
XQWLO�WKH�
ZRUNIRUFH�LV�
UHOHDVHG

�� 0RELOL]DWLRQ�DQG�
GHPRELOL]DWLRQ�
RI�KHDY\�
HTXLSPHQW�DQG�
FRQVWUXFWLRQ�
PDWHULDOV

6HW�WKH�WLPH��
IUHTXHQF\�RI�
WKH�YHKLFOH

3K\VLFDO�
&KHPLVWU\

'HFUHDVLQJ�
$LU�4XDOLW\

7KH�WUDQVSRUWDWLRQ�RI�WRROV�DQG�
FRQVWUXFWLRQ�PDWHULDOV�IRU�WKH�
FRQVWUXFWLRQ�RI�WUDQVPLVVLRQ�QHWZRUNV�
ZLOO�FDXVH�DQ�LQFUHDVH�LQ�GXVW�DQG�YHKLFOH�
H[KDXVW�JDV��&2��12���62���3E��RQ�
URDGV�WKDW�DUH�SDVVHG�E\�KHDY\�DQG�
PDWHULDO�WUDQVSRUW�YHKLFOHV��HVSHFLDOO\�LQ�
VHWWOHPHQWV��DFFHVV�WR�WKH�ORFDWLRQ�RI�
DFWLYLWLHV��7UDQVSRUW�YHKLFOHV�DUH�UHTXLUHG�
WR�KDYH�SDVVHG�WKH�HPLVVLRQ�WHVW�VR�WKDW�
YHKLFOH�H[KDXVW�HPLVVLRQV�FDQ�EH�
VXSSUHVVHG��7KH�GLVWULEXWLRQ�RI�ORFDO�GXVW�
LV�SUHGLFWHG�WR�FRQWULEXWH�WR�WKH�DGGLWLRQ�
RI�SROOXWDQWV�LQ�WKH�DLU��ZKLFK�LV�UHODWLYHO\�
ORZ��EHFDXVH�WKH�URDG�EHLQJ�SDVVHG�LV�D�
QDWLRQDO�URDG�DQG�D�YLOODJH�RU�VXE�GLVWULFW�
URDG�LQ�WKH�IRUP�RI�DVSKDOW�SDYHPHQW��7KH�
WUDQVSRUWDWLRQ�RI�WRROV�DQG�PDWHULDOV�ZLOO�

,W�ZDV�
FRQFOXGHG�WR�EH�
'3+

7KH�VWXG\�
GHDGOLQH�LV���
\HDUV��ZLWK�
FRQVLGHUDWLRQ�
WKDW�FRQVWUXFWLRQ�
DFWLYLWLHV�DUH�
FDUULHG�RXW�IRU���
\HDUV�DQG�ZLOO�
VWRS�DIWHU�
FRQVWUXFWLRQ�
DFWLYLWLHV
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1R�

&RPSRQHQWV�RI�
DFWLYLWLHV�WKDW�

KDYH�WKH�SRWHQWLDO�
WR�FDXVH�LPSDFWV

3ODQQHG�
(QYLURQPHQWD
O�0DQDJHPHQW

$IIHFWHG�
(QYLURQPHQWDO�
&RPSRQHQWV

6FRSLQJ

5HJLRQ
6WXGLHV

6WXG\�GHDGOLQH3RWHQWLDO�
,PSDFW

,PSDFW�HYDOXDWLRQ
3RWHQWLDO

,PSRUWDQW�
+\SRWKHWLF�
,PSDFWV
�'3+�

SDVV�WKURXJK�DUHDV�RI�SRSXODWLRQ�DFWLYLWLHV�
VXFK�DV�VFKRRO�VWDOOV�DQG�VHWWOHPHQWV�VR�
WKDW�WKH�VSUHDG�RI�GXVW�ZLOO�EH�GLUHFWO\�IHOW�
E\�WKH�FRPPXQLW\��%DVHG�RQ�
FRQVLGHUDWLRQ�RI�WKH�UHVXOWV�RI�SXEOLF�
FRQVXOWDWLRQV�WKDW�WKH�FRPPXQLW\�LV�
FRQFHUQHG�DERXW�WKH�LQFUHDVH�LQ�ORFDO�GXVW�
GXULQJ�FRQVWUXFWLRQ�DFWLYLWLHV

6HW�WKH�WLPH��
IUHTXHQF\�RI�
WKH�YHKLFOH

3K\VLFDO�
FKHPLVWU\

1RLVH�,QFUHDVH 7KH�WUDQVSRUWDWLRQ�RI�WRROV�DQG�
FRQVWUXFWLRQ�PDWHULDOV�IRU�WKH�
FRQVWUXFWLRQ�RI�WUDQVPLVVLRQ�QHWZRUNV�
ZLOO�FDXVH�DQ�LQFUHDVH�LQ�QRLVH�IURP�WKH�
DFWLYLWLHV�RI�YHKLFOHV�SDVVLQJ�RQ�URDGV�
WKDW�DUH�WUDYHUVHG�E\�KHDY\�DQG�PDWHULDO�
WUDQVSRUW�YHKLFOHV��HVSHFLDOO\�QHDU�
VHWWOHPHQWV��DFFHVV�WR�WKH�ORFDWLRQ�RI�
DFWLYLWLHV��7KH�URDG�EHLQJ�WUDYHUVHG�LV�D�
1DWLRQDO�URDG�DQG�WKH�YLOODJH���VXE�
GLVWULFW�URDG�LV�LQ�WKH�IRUP�RI�DVSKDOW�
SDYHPHQW��7KH�WUDQVSRUWDWLRQ�RI�WRROV�DQG�
PDWHULDOV�ZLOO�SDVV�WKURXJK�UHVLGHQWLDO�
DUHDV��EXW�WKH�FRQVWUXFWLRQ�RI�����WRZHUV�
VSUHDG�DFURVV����YLOODJHV���NHOXUDKDQ��DQG�
WKH�FRQVWUXFWLRQ�RI�*,V�LV�RQO\�LQ�RQH�
ORFDWLRQ��DQG�WKHVH�DFWLYLWLHV�DUH�FDUULHG�
RXW�RQO\�GXULQJ�WKH�GD\��VR�DV�QRW�WR�
GLVWXUE�WKH�UHVLGHQWV

,W�ZDV�
FRQFOXGHG�WR�EH�
'73+�EHFDXVH�
WKH�PRELOL]DWLRQ�
DQG�
GHPRELOL]DWLRQ�
RI�KHDY\�
HTXLSPHQW�DQG�
FRQVWUXFWLRQ�
PDWHULDOV�ZDV�
FDUULHG�RXW�
GXULQJ�WKH�GD\��
VR�DV�QRW�WR�
GLVWXUE�
SRSXODWLRQ�
EUHDNV

� �

6HW�WKH�WLPH��
IUHTXHQF\�RI�
WKH�YHKLFOH

7UDQVSRUWDWLRQ 'LVUXSWLRQ�RI�
ODQG�WUDIILF

7KH�PRELOL]DWLRQ�DQG�GHPRELOL]DWLRQ�RI�
WRROV�DQG�FRQVWUXFWLRQ�PDWHULDOV�ZLOO�KDYH�
DQ�LPSDFW�RQ�WUDIILF�LQ�WKH�IRUP�RI�
JHQHUDWLRQ�DQG�WUDIILF��7KH�WUDQVSRUWDWLRQ�
RI�WRROV�DQG�PDWHULDOV�LQFOXGHV�D�

,W�ZDV�
FRQFOXGHG�WR�EH�
'73+�EHFDXVH�
WKH�FRQVWUXFWLRQ�
RI�����WRZHUV�

� �
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1R�

&RPSRQHQWV�RI�
DFWLYLWLHV�WKDW�

KDYH�WKH�SRWHQWLDO�
WR�FDXVH�LPSDFWV

3ODQQHG�
(QYLURQPHQWD
O�0DQDJHPHQW

$IIHFWHG�
(QYLURQPHQWDO�
&RPSRQHQWV

6FRSLQJ

5HJLRQ
6WXGLHV

6WXG\�GHDGOLQH3RWHQWLDO�
,PSDFW

,PSDFW�HYDOXDWLRQ
3RWHQWLDO

,PSRUWDQW�
+\SRWKHWLF�
,PSDFWV
�'3+�

FRQVLGHUDEOH�DPRXQW�RI�PDWHULDO�VR WKDW�LW�
FDQ�FDXVH�GLVUXSWLRQ�RI�VPRRWK�WUDIILF��
7KH�QXPEHU�RI�KHDY\�HTXLSPHQW�WR�EH�
WUDQVSRUWHG�LV�QRW�WRR�ODUJH��EHVLGHV�WKH�
URDG�FRQGLWLRQV�WR�WKH�ORFDWLRQ�RI�WKH�
DFWLYLW\�DUH�UHODWLYHO\�EXV\�5HJHQF\�URDGV�
EXW�UHODWLYHO\�QDUURZ�WR�EH�SDVVHG�E\�
HTXLSPHQW DQG�PDWHULDO�WUDQVSRUW�
YHKLFOHV��VR�WKDW�WUDIILF�MDPV�RFFXU��RWKHU�
WRROV�DQG�PDWHULDO�PRELOL]DWLRQ�DUH�
SUHGLFWHG��QRW�VLJQLILFDQW�WR�WUDIILF�
JHQHUDWLRQ�EHFDXVH�WKH�FRQVWUXFWLRQ�RI�
����WRZHUV�VSUHDG�RYHU����YLOODJHV���
NHOXUDKDQ�VR�WKDW�LW�GRHV�QRW�DFFXPXODWH�
LQ�RQH�SDUWLFXODU�URDG�VHJPHQW��DQG�WKH�
ZRUN�IRU�HDFK�WRZHU�LV�TXLWH�VKRUW

ZDV�VSUHDG�RYHU�
���YLOODJHV���
NHOXUDKDQ�VR�
WKDW�LW�GLG�QRW�
DFFXPXODWH�LQ�
RQH�SDUWLFXODU�
URDG�VHJPHQW��
DQG�WKH�ZRUN�
IRU�HDFK�WRZHU�
ZDV�TXLWH�VKRUW

� 5RDG�GDPDJH 5RDG�'DPDJH�
2FFXUUHG

7KH�PRELOL]DWLRQ�DQG�GHPRELOL]DWLRQ�RI�
HTXLSPHQW�DQG�FRQVWUXFWLRQ�PDWHULDOV�ZLOO�
KDYH�DQ�LPSDFW�RQ�URDG�GDPDJH��7KH�
WUDQVSRUWDWLRQ�RI�WRROV�DQG�PDWHULDOV�
LQFOXGHV�D�FRQVLGHUDEOH�DPRXQW�RI�
PDWHULDO�VR�WKDW�LW�FDQ�FDXVH�GDPDJH�WR�
WKH�URDG�EHLQJ�SDVVHG��7KH�URDG�WR�WKH�
WRZHU�ORFDWLRQ�LV�D�UHODWLYHO\�FURZGHG�DQG�
SDYHG�5HJHQF\�URDG��VR�WKDW�WKH�LPSDFW�LV�
QRW�VLJQLILFDQW�RQ�URDG�GDPDJH�EHFDXVH�
WKH�FRQVWUXFWLRQ�RI�����WRZHUV�LV�VSUHDG�
RYHU����YLOODJHV�VR�WKDW�LW�GRHV�QRW�
DFFXPXODWH�LQ�RQH�SDUWLFXODU�URDG�
VHJPHQW��DQG�WKH�ZRUN�IRU�HDFK�WRZHU�LV�
TXLWH�VKRUW

,W�ZDV�
FRQFOXGHG�WR�EH�
'73+�EHFDXVH�
WKH�FRQVWUXFWLRQ�
RI�����WRZHUV�
ZDV�VSUHDG�RYHU�
���YLOODJHV���
NHOXUDKDQ�VR�
WKDW�LW�GLG�QRW�
DFFXPXODWH�LQ�
RQH�SDUWLFXODU�
URDG�VHJPHQW��
DQG�WKH�ZRUN�
IRU�HDFK�WRZHU�
ZDV�TXLWH�VKRUW

� �

&RQWLQXRXV�
VRFLDOL]DWLRQ�

6RFLR�HFRQRPLF�
FXOWXUH

$WWLWXGHV�DQG�
QHJDWLYH�

7KH�HPHUJHQFH�RI�DWWLWXGHV�DQG�
SHUFHSWLRQV�RI�WKH�FRPPXQLW\�EHFRPHV�

,W�ZDV�
FRQFOXGHG�WR�EH�

7KH�VWXG\�
GHDGOLQH�LV���
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&RPSRQHQWV�RI�
DFWLYLWLHV�WKDW�

KDYH�WKH�SRWHQWLDO�
WR�FDXVH�LPSDFWV

3ODQQHG�
(QYLURQPHQWD
O�0DQDJHPHQW

$IIHFWHG�
(QYLURQPHQWDO�
&RPSRQHQWV

6FRSLQJ

5HJLRQ
6WXGLHV
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,PSDFW

,PSDFW�HYDOXDWLRQ
3RWHQWLDO

,PSRUWDQW�
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ZLWK�WKH�
FRPPXQLW\

SHUFHSWLRQV�RI�
VRFLHW\

QHJDWLYH�LQ�WKH�PRELOL]DWLRQ�RI�KHDY\�
HTXLSPHQW�DQG�PDWHULDOV�LV�D�GHULYDWLYH�
LPSDFW�RI�D�GHFUHDVH�LQ�DLU�TXDOLW\�GXH�WR�
WKH�VSUHDG�RI�ORFDO�GXVW��7KH�LPSDFW�RI�
KHDY\�HTXLSPHQW�DQG�PDWHULDO�
PRELOL]DWLRQ�DFWLYLWLHV�LV�FDWHJRUL]HG�DV�D�
K\SRWKHWLFDO�LPSRUWDQW�LPSDFW�RQ�WKH�
UHGXFWLRQ�RI�DLU�TXDOLW\�EDVHG�RQ�WKH�
FRQVLGHUDWLRQ�RI�WKH�UHVXOWV�RI�SXEOLF�
FRQVXOWDWLRQV�WKDW�WKH�SXEOLF�LV�FRQFHUQHG�
DERXW�WKH�LQFUHDVH�LQ�ORFDO�GXVW�GXULQJ�
FRQVWUXFWLRQ�DFWLYLWLHV�

'3+ \HDUV��ZLWK�
FRQVLGHUDWLRQ�
WKDW�FRQVWUXFWLRQ�
DFWLYLWLHV�DUH�
FDUULHG�RXW�IRU���
\HDUV�DQG�ZLOO�
VWRS�DIWHU�
FRQVWUXFWLRQ�
DFWLYLWLHV

�� &OHDQLQJ�RI�
WRZHU�VLWH�DQG�
IUHH�VSDFH

� 3K\VLFDO�
FKHPLVWU\

3HQXUXQDQ�
.XDOLWDV�8GDUD

7KH�DFWLYLW\�RI�ODQG�FOHDULQJ�DQG�IUHH�
VSDFH�ZLOO�FDXVH�DQ�LQFUHDVH�LQ�GXVW�LQ�WKH�
ORFDWLRQ�RI�DFWLYLWLHV��HVSHFLDOO\�LQ�WKH�
VHWWOHPHQW�ORFDWLRQ�RI�WKH�DFWLYLW\��/RFDO�
GXVW�GLVWULEXWLRQ�LV�SUHGLFWHG�WR�FRQWULEXWH�
WR�WKH�LQFUHDVH�RI SROOXWDQWV�LQ�WKH�DLU��
ZKLFK�LV�UHODWLYHO\�ORZ��EHFDXVH�
PDWXUDWLRQ�RI�ODQG�IRU�WRZHUV�LV�RQO\�
OLPLWHG�WR�WRZHU�PDVWV�DQG�����WRZHUV�DUH�
VSUHDG�RYHU����YLOODJHV�DQG�PRVW�RI�WKH�
WRZHUV�DUH�LQ�SDGG\�ILHOGV�DQG�FRIIHH�
JDUGHQV�VHWWOHPHQW

,W�ZDV�
FRQFOXGHG�WR�EH
'73+�EHFDXVH�
WKH�PDWXUDWLRQ�
RI�ODQG�IRU�WKH�
WRZHU�ZDV�RQO\�
OLPLWHG�WR�LWV�
WRZHU�SRVWV�DQG�
����RI�WKHVH�
WRZHUV�ZHUH�
VSUHDG�RYHU����
YLOODJHV���
NHOXUDKDQ��DQG�
PRVW�RI�WKH�
WRZHUV�ZHUH�LQ�
SDGG\�ILHOGV�
DQG�FRIIHH�
JDUGHQV�DQG�D�
VPDOO�SRUWLRQ�LQ�
VHWWOHPHQWV
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&RPSRQHQWV�RI�
DFWLYLWLHV�WKDW�

KDYH�WKH�SRWHQWLDO�
WR�FDXVH�LPSDFWV

3ODQQHG�
(QYLURQPHQWD
O�0DQDJHPHQW

$IIHFWHG�
(QYLURQPHQWDO�
&RPSRQHQWV

6FRSLQJ

5HJLRQ
6WXGLHV

6WXG\�GHDGOLQH3RWHQWLDO�
,PSDFW

,PSDFW�HYDOXDWLRQ
3RWHQWLDO

,PSRUWDQW�
+\SRWKHWLF�
,PSDFWV
�'3+�

� 3K\VLFDO�
FKHPLVWU\

1RLVH�,QFUHDVH 7KH�DFWLYLW\�RI�FOHDQLQJ�WKH�WRZHU�VLWH�DQG�
IUHH�VSDFH�ZLOO�LQFUHDVH�WKH�QRLVH�RI�
YDULRXV�HTXLSPHQW�XVHG�HVSHFLDOO\�HQJLQH�
HTXLSPHQW�WKDW�DUH�IXHOHG�E\�RLO�VXFK�DV�
FKDLQVDZV��0RVW�RI�WKH�ODQG�XVHG�E\�WKH�
SURMHFW�LV�ULFH�ILHOGV�DQG�FRIIHH�
SODQWDWLRQV��DV�ZHOO�DV�D�VPDOO�SRUWLRQ�RI�
UHVLGHQWLDO�DUHDV��$OWKRXJK�WKHUH�DUH�
WRZHUV�DQG�IUHH�VSDFH�LQ�WKH�VHWWOHPHQWV��
����WRZHUV�DUH�VFDWWHUHG�LQ����YLOODJHV���
NHOXUDKDQ��DQG�WKHVH�DFWLYLWLHV�DUH�FDUULHG�
RXW�RQO\�GXULQJ�WKH�GD\

,W�ZDV�
FRQFOXGHG�WR�EH�
'73+�EHFDXVH�
WRZHU�VLWH�
FOHDQLQJ�DQG�
IUHH�VSDFH�
DFWLYLWLHV�ZHUH�
RQO\�FDUULHG�RXW�
GXULQJ�WKH�GD\��
VR�DV�QRW�WR�
GLVWXUE�
UHVLGHQWV
�
EUHDNV

� �

� 3K\VLFDO�
FKHPLVWU\

'HFUHDVLQJ�
:DWHU�4XDOLW\

7KH�DFWLYLW\�RI�FOHDQLQJ�WKH�WRZHU�VLWH�DQG�
IUHH�VSDFH�IRU�WKH�FRQVWUXFWLRQ�RI�
WUDQVPLVVLRQ�QHWZRUNV�LQ�WKH�IRUP�RI�
FOHDQLQJ�SODQWV�DQG�PDWXULQJ�ODQG�IRU�
WRZHU�VLWHV�LV�SUHGLFWHG�WR�KDYH�DQ�LPSDFW�
RQ�UHGXFLQJ�WKH�TXDOLW\�RI�VXUIDFH�ZDWHU�
GXH�WR�LQFUHDVHG�766�LQ�UHFHLYLQJ�ZDWHU�
ERGLHV��766�LQFUHDVH�RFFXUV�GXH�WR�
VSLOODJH�RI�PDWHULDO�ZKHQ�ULSHQLQJ�HURGHV�
DQG�LV�ZDVKHG�DZD\�WR�WKH�UHFHLYLQJ�
ZDWHU�ERG\�GXULQJ�UDLQ��,Q�DGGLWLRQ�WR�
766��OXEULFDQW�RLO�DQG�IXHO�DUH�XVHG�IRU�
KHDY\�HTXLSPHQW��LI�UXQRII�ZDWHU�LV�
FDUULHG�RXW��LW�ZLOO�UHGXFH�ULYHU�ZDWHU�
TXDOLW\��ZKLFK�KDV�D�GHULYDWLYH�LPSDFW�RQ�
GLVUXSWLRQ�RI�DTXDWLF�ELRWD��7KH�
WUDQVPLVVLRQ�OLQH�SDVVHV�WKURXJK�PRVW�RI�
WKH�ILHOGV��FRIIHH�SODQWDWLRQV�DQG�D�VPDOO�
SDUW�RI�WKH�VHWWOHPHQWV��VR�WKDW�UHVLGHQWV�
DUH�FRQFHUQHG�WKDW�SROOXWLRQ�ZLOO�RFFXU�

,W�ZDV�
FRQFOXGHG�WR�EH�
'3+

7KH�VWXG\�
GHDGOLQH�LV���
\HDU��WDNLQJ�LQWR�
DFFRXQW���\HDU�RI�
WRZHU�VLWH�
FOHDQLQJ�DQG�IUHH�
VSDFH�FOHDQLQJ�
DFWLYLWLHV
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1R�

&RPSRQHQWV�RI�
DFWLYLWLHV�WKDW�

KDYH�WKH�SRWHQWLDO�
WR�FDXVH�LPSDFWV

3ODQQHG�
(QYLURQPHQWD
O�0DQDJHPHQW

$IIHFWHG�
(QYLURQPHQWDO�
&RPSRQHQWV

6FRSLQJ

5HJLRQ
6WXGLHV

6WXG\�GHDGOLQH3RWHQWLDO�
,PSDFW

,PSDFW�HYDOXDWLRQ
3RWHQWLDO

,PSRUWDQW�
+\SRWKHWLF�
,PSDFWV
�'3+�

DFFRUGLQJ�WR�WKH�UHVXOWV�RI�SXEOLF�
FRQVXOWDWLRQV

/DQG�XVH &KDQJHV�LQ�
ODQG�XVH

7KH�VRXUFH RI�WKH�LPSDFW�RI�FKDQJHV�LQ�
ODQG�XVH�LV�WKH�FOHDQLQJ�RI�WRZHU�VLWHV�DQG�
IUHH�VSDFH��FRQVWUXFWLRQ�RI�WRZHU�
IRXQGDWLRQV�DQG�VXEVWDWLRQV��$V�D�UHVXOW�
RI�WKH�WUDQVPLVVLRQ�QHWZRUN��WKH�ODQG�
EHORZ�ZLOO�QRW�EH�SODQWHG�ZLWK�FURSV�
EHFDXVH�WKHUH�DUH�VSHFLDO�UHVWULFWLRQV�LQ�
DFFRUGDQFH�ZLWK�0LQLVWHU�RI�(QHUJ\�DQG�
0LQHUDO�5HVRXUFHV�5HJXODWLRQ����������
QDPHO\�D�IUHH�VSDFH�DORQJ�WKH�
WUDQVPLVVLRQ�OLQH�ZLWK�D�ZLGWK�RI����P�WR�
WKH�ULJKW�DQG����P�WR�WKH�OHIW�RI�WKH�D[LV�
YHUWLFDO�WRZHU�ZKLFK�LV�WKH�52:��5LJKW�
RI�:D\��RI�WKH�WUDQVPLVVLRQ�QHWZRUN��DV�
ZHOO�DV�WKH�KHLJKW�RI�WKH�EXLOGLQJ�DQG�
SODQWV�IURP�WKH�PD[LPXP�ODQG�VXUIDFH�RI�
��P��%DVHG�RQ�WKHVH�UHJXODWLRQV��WKHUH�
ZLOO�EH�FKDQJHV�LQ�ODQG�XVH�WKDW�PXVW�
DGMXVW�WR�WKHVH�SURYLVLRQV��HVSHFLDOO\�
DQQXDO�FURSV�RI�WKH�FRPPXQLW\�PXVW�EH
DQQXDO�FURSV�VR�WKDW�ODQG�FDQ�VWLOO�EH�
XWLOL]HG

,W�ZDV�
FRQFOXGHG�WR�EH�
'3+

7KH�VWXG\�
GHDGOLQH�LV���
\HDUV��ZLWK�
FRQVLGHUDWLRQ�
WKDW�FRQVWUXFWLRQ�
DFWLYLWLHV�DUH�
FDUULHG�RXW�IRU���
\HDUV�DQG�ZLOO�
VWRS�DIWHU�
FRQVWUXFWLRQ�
DFWLYLWLHV

� /DQG�IORUD 5HGXFHG�
YHJHWDWLRQ�
FRYHU

7RZHU�VLWH�FOHDQLQJ�DQG�IUHH�VSDFH�
DFWLYLWLHV�ZLOO�RSHQ�ODQG�FRYHU�DQG�FXW�
SODQWV�IRU�WRZHU�IRXQGDWLRQV�DQG�D�
PD[LPXP�IUHH�VSDFH�RI���P�IURP�WKH�
JURXQG�IRU�SODQWV�DORQJ�WKH�WUDQVPLVVLRQ�
QHWZRUN��9HJHWDWLRQ�DORQJ�WKH�
WUDQVPLVVLRQ�OLQH�LV�EXLOW�EHFDXVH�WKH�ODQG�
XVH�LV�LQ�WKH�IRUP�RI�ULFH�ILHOGV��FRIIHH�

,W�ZDV�
FRQFOXGHG�WR�EH�
'73+�EHFDXVH�
PRVW�RI�WKH�
WHUUHVWULDO�IORUD�
LV�EXLOW�SODQWV�RU�
DJULFXOWXUDO�
FURSV��ZKLFK�
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1R�

&RPSRQHQWV�RI�
DFWLYLWLHV�WKDW�

KDYH�WKH�SRWHQWLDO�
WR�FDXVH�LPSDFWV

3ODQQHG�
(QYLURQPHQWD
O�0DQDJHPHQW

$IIHFWHG�
(QYLURQPHQWDO�
&RPSRQHQWV

6FRSLQJ

5HJLRQ
6WXGLHV

6WXG\�GHDGOLQH3RWHQWLDO�
,PSDFW

,PSDFW�HYDOXDWLRQ
3RWHQWLDO

,PSRUWDQW�
+\SRWKHWLF�
,PSDFWV
�'3+�

SODQWDWLRQV�DQG�D�VPDOO�SRUWLRQ�RI�
VHWWOHPHQWV�SODQWHG�ZLWK�WLPEHU��RWKHU�
SODQWHG�EDQDQD�SODQWV��0RVW�RI�WKH�
WHUUHVWULDO�IORUD��DUH�EXLOW�SODQWV�RU�
DJULFXOWXUDO�FURSV��ZKLFK�QHHG�WR�EH�
FRPSHQVDWHG�IRU�SODQWLQJ�SODQWDWLRQV�RQ�
ODQG�DQG�FRPPXQLW\�ODQG

QHHG�WR�EH�
FRPSHQVDWHG�
IRU�SODQWLQJ�
SODQWDWLRQV�DQG�
FRPPXQLW\�
ODQG�

� /DQG�)DXQD 'LVUXSWLRQ�RI�
WHUUHVWULDO�
IDXQD

7KH�DFWLYLW\�RI�FOHDULQJ�ODQG�DQG�IUHH�
VSDFH�ZLOO�RSHQ�ODQG�FRYHU�DQG�FXW�GRZQ�
SODQWV�IRU�WUDQVPLVVLRQ�QHWZRUNV�WKDW�DUH�
ORFDWHG�RQ�SODQWDWLRQV�DQG�FRPPXQLWLHV�
SODQWHG�ZLWK�WLPEHU��RWKHU�SODQWHG�EDQDQD�
SODQWV�DQG�VRPH�RI�WKH ODQG�RZQHG�E\�
3HUKXWDQL��0RVW�RI�WKH�WHUUHVWULDO�IORUD��
DUH�EXLOW�SODQWV�RU�DJULFXOWXUDO�FURSV��
ZKLFK�QHHG�WR�EH�FRPSHQVDWHG�IRU�
SODQWLQJ�SODQWDWLRQV�DQG�FRPPXQLW\�
ODQGV��DV�KDELWDW�IRU�IDXQD��HVSHFLDOO\�
ELUGV�DQG�PDPPDOV��JDUGHQ�ODQGV�DUH�
UHODWLYHO\�FRPPRQ�KDELWDW�IRU�IDXDQ

,W�ZDV�
FRQFOXGHG�WR�EH�
'73+�EHFDXVH�
PRVW�RI�WKH�
WHUUHVWULDO�IORUD�
LV�EXLOW�SODQWV�RU�
DJULFXOWXUDO�
FURSV��ZKLFK�
QHHG�WR�EH�
FRPSHQVDWHG�
IRU�SODQWLQJ�
SODQWDWLRQV�DQG�
FRPPXQLW\�
ODQG�

� �

� :DWHU�ELRWD 'LVUXSWLRQ�RI�
DTXDWLF�ELRWD

6LWH�FOHDUDQFH�DQG�IUHH�VSDFH�ZLOO�ULSHQ�
ODQG�IRU�WUDQVPLVVLRQ�OLQHV��SUHGLFWHG�WR�
KDYH�DQ�LPSDFW�RQ�UHGXFLQJ�WKH�TXDOLW\�RI�
VXUIDFH�ZDWHU�GXH�WR�LQFUHDVHG�766�LQ�
UHFHLYLQJ�ZDWHU�ERGLHV��766�LQFUHDVH�
RFFXUV�GXH�WR�VSLOODJH�RI�PDWHULDO�GXULQJ�
ULSHQLQJ��HVSHFLDOO\�ZKHQ�H[WUDFWLQJ�DQG�
VWRULQJ�ODQG�ZKLFK�LV�SRVVLEOH�WR�EH�
FDUULHG�DZD\�E\�UDLQZDWHU�DQG�LQWR�VHD�
ZDWHUV�DURXQG�WKH�WUDQVPLVVLRQ�ORFDWLRQ��
,Q�DGGLWLRQ�WR�766��OXEULFDQW�RLO�DQG�IXHO�
XVHG�E\�KHDY\�HTXLSPHQW�DUH�VFDWWHUHG��LI�

,W�ZDV�
FRQFOXGHG�WR�EH�
'3+

7KH�VWXG\�
GHDGOLQH�LV���
\HDU��WDNLQJ�LQWR�
DFFRXQW���\HDU�RI�
WRZHU�VLWH�
FOHDQLQJ�DQG�IUHH�
VSDFH�FOHDQLQJ�
DFWLYLWLHV
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KDYH�WKH�SRWHQWLDO�
WR�FDXVH�LPSDFWV

3ODQQHG�
(QYLURQPHQWD
O�0DQDJHPHQW

$IIHFWHG�
(QYLURQPHQWDO�
&RPSRQHQWV

6FRSLQJ

5HJLRQ
6WXGLHV

6WXG\�GHDGOLQH3RWHQWLDO�
,PSDFW

,PSDFW�HYDOXDWLRQ
3RWHQWLDO

,PSRUWDQW�
+\SRWKHWLF�
,PSDFWV
�'3+�

UXQDZD\�ZDWHU�LV�FDUULHG�RXW�LW�ZLOO�
UHGXFH�ULYHU�ZDWHU�TXDOLW\��%DVHG�RQ�WKLV

� 6RFLR�HFRQRPLF�
FXOWXUH

$WWLWXGHV�DQG�
QHJDWLYH�
SHUFHSWLRQV�RI�
VRFLHW\

7KH�DFWLYLW\�RI�PDWXULQJ���SUHSDULQJ�ODQG�
DQG�IUHH�VSDFH�KDV�WKH�SRWHQWLDO�WR�FUHDWH�
FRPPXQLW\�DWWLWXGHV�DQG�SHUFHSWLRQV�
ZKLFK�DUH�GHULYDWLYH�LPSDFWV�RI�
GHFUHDVLQJ�DLU�TXDOLW\��LQFUHDVLQJ�QRLVH��
GHFUHDVLQJ�TXDQWLW\�RI�ZDWHU��GHFUHDVLQJ�
ZDWHU�TXDOLW\�DQG�GLVUXSWLQJ�ZDWHU�ELRWD�

,W�ZDV�
FRQFOXGHG�WR�EH�
'3+

7KH�VWXG\�
GHDGOLQH�LV���
\HDUV��ZLWK�
FRQVLGHUDWLRQ�
WKDW�FRQVWUXFWLRQ�
DFWLYLWLHV�DUH�
FDUULHG�RXW�IRU���
\HDUV�DQG�ZLOO�
VWRS�DIWHU�
FRQVWUXFWLRQ�
DFWLYLWLHV

� 6RFLR�HFRQRPLF�
FXOWXUH

7KH�SRWHQWLDO�
IRU�FRQIOLFW�
DULVHV

7KH�QHJDWLYH�DWWLWXGHV�DQG�SHUFHSWLRQV�RI�
WKH�FRPPXQLW\�WRZDUGV�WKH�SURMHFW�
FDXVHG�E\�WKH�LPSDFW�RQ�GHFUHDVLQJ�ZDWHU�
TXDOLW\�GXH�WR�LQFUHDVHG�766�FRQWHQW�LQ�
VXUIDFH�ZDWHU�ERGLHV��FKDQJHV�LQ�ODQG�XVH�
WKDW�XVHG�WR�EH�DJULFXOWXUDO�ODQG�DQG�
JDUGHQV�DQG�GLVUXSWLRQ�WR�DTXDWLF�ELRWD�
ZLOO�KDYH�D�IXUWKHU�LPSDFW�RQ�VRFLDO�
FRQIOLFW�LQ�WKH�IRUP�RI�GHPRQVWUDWLRQV�
WDVWH�RU�GHPR��%DVHG�RQ�WKHVH�
FRQVLGHUDWLRQV�DQG�WKH�UHVXOWV�RI�SXEOLF�
FRQVXOWDWLRQV�WKDW�WKH�SXEOLF�ZDV�
FRQFHUQHG�DERXW�SROOXWLRQ�WKDW�RFFXUUHG�
GXULQJ�SURMHFW�DFWLYLWLHV

,W�ZDV�
FRQFOXGHG�WR�EH�
'3+

7KH�VWXG\�
GHDGOLQH�LV���
\HDUV��ZLWK�
FRQVLGHUDWLRQ�
WKDW�FRQVWUXFWLRQ�
DFWLYLWLHV�DUH�
FDUULHG�RXW�IRU���
\HDUV�DQG�ZLOO�
VWRS�DIWHU�
FRQVWUXFWLRQ�
DFWLYLWLHV

�� &RQVWUXFWLRQ�RI�
IRXQGDWLRQV�DQG
WRZHUV

� $LU�TXDOLW\ 'HFUHDVLQJ�DLU�
TXDOLW\

)RXQGDWLRQ�DQG�WRZHU�FRQVWUXFWLRQ�
DFWLYLWLHV�ZLOO�FDXVH�LQFUHDVHG�GXVW�DW�WKH�
ORFDWLRQ�RI�WKH�DFWLYLW\��HVSHFLDOO\�LQ�WKH�
VHWWOHPHQW�ORFDWLRQ��/RFDO�GXVW�
GLVWULEXWLRQ�LV�SUHGLFWHG�WR�FRQWULEXWH�WR�

,W�ZDV�
FRQFOXGHG�WR�EH�
'73+�EHFDXVH�
WKH�FRQVWUXFWLRQ�
RI�IRXQGDWLRQV�
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LQFUHDVLQJ�SROOXWDQWV�LQ�WKH�DLU��ZKLFK�LV�
UHODWLYHO\�ORZ��EHFDXVH�WKH�FRQVWUXFWLRQ�
RI�IRXQGDWLRQV�DQG�WRZHUV�LV�OLPLWHG�WR�
WRZHU�VLWHV�DQG�WRZHU�SRVWV��DQG�����
WRZHUV�DUH�VFDWWHUHG�LQ����YLOODJHV�DQG�
PRVW�WRZHUV�DUH�LQ�SDGG\�ILHOGV�DQG�
FRIIHH�JDUGHQV�DQG�D�VPDOO�SRUWLRQ�LQ�
VHWWOHPHQWV

DQG�WRZHUV�ZDV�
RQO\�OLPLWHG�WR�
WRZHU�VLWHV�DQG�
WRZHU�SROHV��
DQG�����WRZHUV�
ZHUH�VFDWWHUHG�
LQ����YLOODJHV���
NHOXUDKDQ��DQG�
PRVW�RI�WKH�
WRZHUV�ZHUH�LQ�
SDGG\�ILHOGV�
DQG�FRIIHH�
JDUGHQV�DQG�D�
VPDOO�SRUWLRQ�LQ�
VHWWOHPHQWV

� 1RLVH ,QFUHDVHG�
QRLVH

)RXQGDWLRQ�DQG�WRZHU�FRQVWUXFWLRQ�
DFWLYLWLHV�ZLOO�LQFUHDVH�QRLVH�LQ�WKH�
HQYLURQPHQW�GXH�WR�WKH�XVH�RI�YDULRXV�
HTXLSPHQW�XVHG�LQ�SDUWLFXODU�RLO�IXHOHG�
PDFKLQH�WRROV�VXFK�DV�JHQHUDWRUV�DQG�
HOHFWULF�ZHOGLQJ�HTXLSPHQW��0RVW�RI�WKH�
ODQG�XVHG�E\�WKH�SURMHFW�LV�ULFH�ILHOGV�DQG�
FRIIHH�SODQWDWLRQV��DV�ZHOO�DV�D�VPDOO�
SRUWLRQ�RI�UHVLGHQWLDO�DUHDV��(YHQ�WKRXJK�
WKHUH�DUH�WRZHU�ORFDWLRQV�LQ�VHWWOHPHQWV��
����WRZHUV�DUH�VFDWWHUHG�LQ����YLOODJHV���
NHOXUDKDQ��VR�WKDW�WKH�ZRUN�LQ�HDFK�
ORFDWLRQ�LV�TXLWH�VKRUW��DQG�WKH�DFWLYLWLHV�
DUH�FDUULHG�RXW�RQO\�GXULQJ�WKH�GD\��VR�DV�
QRW�WR�GLVWXUE�WKH�UHVLGHQWV�RI�WKH�
SRSXODWLRQ

,W�ZDV�
FRQFOXGHG�WR�EH�
'73+�EHFDXVH�
WKH�FRQVWUXFWLRQ�
RI�IRXQGDWLRQV�
DQG�WRZHUV ZDV�
RQO\�FDUULHG�RXW�
GXULQJ�WKH�GD\��
VR�DV�QRW�WR�
GLVWXUE�
UHVLGHQWV
�
EUHDNV

� �

� :DWHU�TXDOLW\ 'HFUHDVLQJ�
ZDWHU�TXDOLW\

7KH�DFWLYLW\�RI�PDNLQJ�VLWH�IRRWLQJV�IRU�
WKH�FRQVWUXFWLRQ�RI�WUDQVPLVVLRQ�QHWZRUNV�

,W�ZDV�
FRQFOXGHG�WR�EH�

7KH�VWXG\�
GHDGOLQH�LV���
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1R�

&RPSRQHQWV�RI�
DFWLYLWLHV�WKDW�

KDYH�WKH�SRWHQWLDO�
WR�FDXVH�LPSDFWV

3ODQQHG�
(QYLURQPHQWD
O�0DQDJHPHQW

$IIHFWHG�
(QYLURQPHQWDO�
&RPSRQHQWV

6FRSLQJ

5HJLRQ
6WXGLHV

6WXG\�GHDGOLQH3RWHQWLDO�
,PSDFW

,PSDFW�HYDOXDWLRQ
3RWHQWLDO

,PSRUWDQW�
+\SRWKHWLF�
,PSDFWV
�'3+�

ZLOO�ULSHQ�WKH�ODQG�IRU�WRZHU�VLWHV�
SUHGLFWHG�WR KDYH�DQ�LPSDFW�RQ�UHGXFLQJ�
WKH�TXDOLW\�RI�VXUIDFH�ZDWHU�GXH�WR�
LQFUHDVHG�766�LQ�UHFHLYLQJ�ZDWHU�ERGLHV��
766�LQFUHDVH�RFFXUV�GXH�WR�VSLOODJH�RI�
PDWHULDO�GXULQJ�ULSHQLQJ��HVSHFLDOO\�
GXULQJ�H[FDYDWLRQ�DQG�ODQGILOOLQJ�ZKLFK�
LV�SRVVLEOH�WR�EH�FDUULHG�DZD\�E\�
UDLQZDWHU�DQG�LQWR�ULYHU�ZDWHUV�DURXQG�WKH�
ORFDWLRQ�RI�WKH�WUDQVPLVVLRQ�WRZHU��,Q�
DGGLWLRQ�WR�766��OXEULFDQW�RLO�DQG�IXHO�
XVHG�E\�KHDY\�HTXLSPHQW�DUH�VFDWWHUHG��LI�
UXQDZD\�ZDWHU�LV�FDUULHG�RXW�LW�ZLOO�
UHGXFH�ULYHU�ZDWHU�TXDOLW\�ZKLFK�KDV�D�
GHULYDWLYH�LPSDFW RQ�GLVUXSWLRQ�RI�DTXDWLF�
ELRWD�

'3+ \HDU��ZLWK�
FRQVLGHUDWLRQ�RI�
WRZHU�IRXQGDWLRQ�
FRQVWUXFWLRQ�
DFWLYLWLHV�FDUULHG�
RXW�IRU���\HDU

� :DWHU�ELRWD 'LVUXSWLRQ�RI�
DTXDWLF�ELRWD

7KH�DFWLYLW\�RI�PDNLQJ�VLWH�IRRWLQJV�IRU�
WKH�FRQVWUXFWLRQ�RI�WUDQVPLVVLRQ�QHWZRUNV�
ZLOO�ULSHQ�WKH�ODQG�IRU�WRZHU�VLWHV�
SUHGLFWHG�WR�KDYH�DQ�LPSDFW�RQ�UHGXFLQJ�
WKH�TXDOLW\�RI�VXUIDFH�ZDWHU�GXH�WR�
LQFUHDVHG�766�LQ�UHFHLYLQJ�ZDWHU�ERGLHV��
766�LQFUHDVH�RFFXUV�GXH�WR�VSLOODJH�RI�
PDWHULDO�GXULQJ�ULSHQLQJ��HVSHFLDOO\�
GXULQJ�H[FDYDWLRQ�DQG�ODQGILOOLQJ�ZKLFK�
LV�SRVVLEOH�WR�EH�FDUULHG�DZD\�E\�
UDLQZDWHU�DQG�LQWR�ULYHU�ZDWHUV�DURXQG�WKH�
ORFDWLRQ�RI�WKH�WUDQVPLVVLRQ�WRZHU��,Q�
DGGLWLRQ�WR�766��OXEULFDQW�RLO�DQG�IXHO�
XVHG E\�KHDY\�HTXLSPHQW�DUH�VFDWWHUHG��LI�
UXQDZD\�ZDWHU�LV�FDUULHG�RXW�LW�ZLOO�
UHGXFH�ULYHU�ZDWHU�TXDOLW\�ZKLFK�KDV�D�

,W�ZDV�
FRQFOXGHG�WR�EH�
'3+

7KH�VWXG\�
GHDGOLQH�LV���
\HDU��ZLWK�
FRQVLGHUDWLRQ�RI�
WRZHU�IRXQGDWLRQ�
FRQVWUXFWLRQ�
DFWLYLWLHV�FDUULHG�
RXW�IRU���\HDU
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1R�

&RPSRQHQWV�RI�
DFWLYLWLHV�WKDW�

KDYH�WKH�SRWHQWLDO�
WR�FDXVH�LPSDFWV

3ODQQHG�
(QYLURQPHQWD
O�0DQDJHPHQW

$IIHFWHG�
(QYLURQPHQWDO�
&RPSRQHQWV

6FRSLQJ

5HJLRQ
6WXGLHV

6WXG\�GHDGOLQH3RWHQWLDO�
,PSDFW

,PSDFW�HYDOXDWLRQ
3RWHQWLDO

,PSRUWDQW�
+\SRWKHWLF�
,PSDFWV
�'3+�

GHULYDWLYH�LPSDFW�RQ�GLVUXSWLRQ�RI�DTXDWLF�
ELRWD�

� 6RFLR�HFRQRPLF�
FXOWXUH

$WWLWXGHV�DQG�
QHJDWLYH�
SHUFHSWLRQV�RI�
VRFLHW\

7KH�DFWLYLW\�RI�EXLOGLQJ�WRZHU�IRRWLQJV�
DQG�WKH�HVWDEOLVKPHQW�RI�WRZHUV�KDV�WKH�
SRWHQWLDO�WR�FDXVH�FRPPXQLW\�XQUHVW�
ZKLFK�LV�D�GHULYDWLYH�LPSDFW�RI�
GHFUHDVLQJ�DLU�TXDOLW\��LQFUHDVLQJ�QRLVH��
GHFUHDVLQJ�TXDQWLW\�RI�ZDWHU��GHFUHDVLQJ�
ZDWHU�TXDOLW\�DQG�GLVUXSWLQJ�ZDWHU�ELRWD�

,W�ZDV�
FRQFOXGHG�WR�EH�
'3+

7KH�VWXG\�
GHDGOLQH�LV���
\HDUV��ZLWK�
FRQVLGHUDWLRQ�
WKDW�FRQVWUXFWLRQ�
DFWLYLWLHV�DUH
FDUULHG�RXW�IRU���
\HDUV�DQG�ZLOO�
VWRS�DIWHU�
FRQVWUXFWLRQ�
DFWLYLWLHV

�� &RQVWUXFWLRQ�RI�
VXEVWDWLRQV

� $LU�TXDOLW\ 'HFUHDVLQJ�
$LU�4XDOLW\

7KH�FRQVWUXFWLRQ�RI�VXEVWDWLRQV�LQ�D�ODQG�
DUHD�RI����KHFWDUHV�ZLOO�FDXVH�ORFDO�GXVW�
GXH�WR�HDUWKZRUN�LQ�WKH�IRUP�RI�
H[FDYDWLRQ�DQG�VWRFNSLOLQJ��ODQG�
PDWXUDWLRQ�DQG�ODQG�PDQDJHPHQW�
DFWLYLWLHV�HVSHFLDOO\�GXULQJ�KRW�RU�GU\�
ZHDWKHU��7KH�VSUHDG�RI�ORFDO�GXVW�ZKHQ�LW�
FRPHV�WR�VHWWOHPHQWV�ZLOO�KDYH�DQ�LPSDFW�
RQ�HQYLURQPHQWDO�KHDOWK�GXH�WR�GXVW�
VWLFNLQJ�WR�WKH�VXUIDFH�RI�SODQWV DQG�
EXLOGLQJV�

,W�ZDV�
FRQFOXGHG�WR�EH�
'3+

3URMHFW�VLWH�
ORFDWLRQ�DQG�
VXUURXQGLQJV

7KH�VWXG\�
GHDGOLQH�LV�IRU���
PRQWKV��WDNLQJ�
LQWR�DFFRXQW���
PRQWKV�RI�
VXEVWDWLRQ�
FRQVWUXFWLRQ�
DFWLYLWLHV

� 1RLVH 1RLVH�,QFUHDVH 7KH�SRWHQWLDO�FRQVWUXFWLRQ�RI�VXEVWDWLRQV�
E\�XVLQJ�KHDY\�HTXLSPHQW�ZLOO�FDXVH�DQ�
LQFUHDVH�LQ�QRLVH�DW�WKH�ORFDWLRQ�RI�
DFWLYLWLHV��HVSHFLDOO\�LQ�WKH�VHWWOHPHQW�
ORFDWLRQ�RI�WKH�DFWLYLW\��7KH�LQFUHDVH�LQ�
QRLVH�IURP�KHDY\�HTXLSPHQW�LV�SUHGLFWHG�
WR�FRQWULEXWH�WR�WKH�DGGLWLRQ�RI�QRLVH��
ZKLFK�LV�TXLWH�ORZ�EHFDXVH�WKH�ORFDWLRQ�RI�
DFWLYLWLHV�LV�RQ�FRIIHH�SODQWDWLRQ�ODQG��7KH�

,W�ZDV�
FRQFOXGHG�WR�EH�
'73+�EHFDXVH�
WKH�ORFDWLRQ�RI�
WKH�DFWLYLW\�ZDV�
LQ�PL[HG�
JDUGHQV

� �
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1R�

&RPSRQHQWV�RI�
DFWLYLWLHV�WKDW�

KDYH�WKH�SRWHQWLDO�
WR�FDXVH�LPSDFWV

3ODQQHG�
(QYLURQPHQWD
O�0DQDJHPHQW

$IIHFWHG�
(QYLURQPHQWDO�
&RPSRQHQWV

6FRSLQJ

5HJLRQ
6WXGLHV

6WXG\�GHDGOLQH3RWHQWLDO�
,PSDFW

,PSDFW�HYDOXDWLRQ
3RWHQWLDO

,PSRUWDQW�
+\SRWKHWLF�
,PSDFWV
�'3+�

FRQVWUXFWLRQ�RI�VXEVWDWLRQV�LV�IDU�IURP�WKH�
VHWWOHPHQW�VR�WKDW�WKH�QRLVH�GLVWULEXWLRQ�
ZLOO�QRW�EH�LPPHGLDWHO\�IHOW�E\�WKH�
FRPPXQLW\

� :DWHU�TXDOLW\ 'HFUHDVLQJ�
ZDWHU�TXDOLW\

7KH�FRQVWUXFWLRQ�RI�VXEVWDWLRQV�ZLOO�ULSHQ�
WKH�ODQG�IRU�VXEVWDWLRQV�SUHGLFWHG�WR�KDYH�
DQ�LPSDFW�RQ�UHGXFLQJ�WKH�TXDOLW\�RI�
VXUIDFH�ZDWHU�GXH�WR�LQFUHDVHG�766�LQ�
UHFHLYLQJ�ZDWHU�ERGLHV��766�LQFUHDVH�
RFFXUV�GXH�WR�VSLOODJH�RI�PDWHULDO�GXULQJ�
ULSHQLQJ��HVSHFLDOO\�GXULQJ�H[FDYDWLRQ�
DQG�ODQGILOOLQJ�ZKLFK�LV�SRVVLEOH�WR�EH�
FDUULHG�DZD\�E\�UDLQZDWHU�DQG�LQWR�ULYHU�
ZDWHUV�DURXQG�WKH�ORFDWLRQ�RI�WKH�
VXEVWDWLRQ��,Q�DGGLWLRQ�WR�766��WKH�VSUHDG�
RI�OXEULFDWLQJ�RLO�DQG�IXHO�XVHG�E\�KHDY\�
HTXLSPHQW��LI�UXQQ\�ZDWHU�LV�FDUULHG�RXW�
ZLOO�UHGXFH�WKH�TXDOLW\�RI�ULYHU�ZDWHU�
ZKLFK�KDV�D�GHULYDWLYH�LPSDFW�RQ�WKH�
GLVUXSWLRQ�RI�ZDWHU�ELRWD

,W�ZDV�
FRQFOXGHG�WR�EH�
'3+

'UDLQV�RU�
LUULJDWLRQ�
FKDQQHOV�WKDW�
DUH�GLUHFWO\�
DGMDFHQW�WR�
WKH�SURMHFW�
VLWH

7KH�VWXG\�
GHDGOLQH�LV�IRU���
PRQWKV��WDNLQJ�
LQWR�DFFRXQW���
PRQWKV�RI�
VXEVWDWLRQ�
FRQVWUXFWLRQ�
DFWLYLWLHV

� :DWHU�ELRWD 'LVUXSWLRQ�RI�
DTXDWLF�ELRWD

7KH�FRQVWUXFWLRQ�RI�VXEVWDWLRQV�ZLOO�ULSHQ�
WKH�ODQG�IRU�VXEVWDWLRQV�SUHGLFWHG�WR�KDYH�
DQ�LPSDFW�RQ�UHGXFLQJ�WKH�TXDOLW\�RI�
VXUIDFH�ZDWHU�GXH�WR�LQFUHDVHG�766�LQ�
UHFHLYLQJ�ZDWHU�ERGLHV��766�LQFUHDVH�
RFFXUV�GXH�WR�VSLOODJH�RI�PDWHULDO�GXULQJ�
ULSHQLQJ��HVSHFLDOO\�GXULQJ�H[FDYDWLRQ�
DQG�ODQGILOOLQJ�ZKLFK�LV�SRVVLEOH�WR�EH�
FDUULHG�DZD\�E\�UDLQZDWHU�DQG�LQWR�ULYHU�
ZDWHUV�DURXQG�WKH�ORFDWLRQ�RI�WKH�
VXEVWDWLRQ��,Q�DGGLWLRQ�WR�766��OXEULFDQW�
RLO�DQG�IXHO�XVHG�E\�KHDY\�HTXLSPHQW�DUH�

,W�ZDV�
FRQFOXGHG�WR�EH�
'3+

'UDLQV�RU�
LUULJDWLRQ�
FKDQQHOV�WKDW�
DUH�GLUHFWO\�
DGMDFHQW�WR�
WKH�SURMHFW�
VLWH

7KH�VWXG\�
GHDGOLQH�LV�IRU���
PRQWKV��WDNLQJ�
LQWR DFFRXQW���
PRQWKV�RI�
VXEVWDWLRQ�
FRQVWUXFWLRQ�
DFWLYLWLHV
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1R�

&RPSRQHQWV�RI�
DFWLYLWLHV�WKDW�

KDYH�WKH�SRWHQWLDO�
WR�FDXVH�LPSDFWV

3ODQQHG�
(QYLURQPHQWD
O�0DQDJHPHQW

$IIHFWHG�
(QYLURQPHQWDO�
&RPSRQHQWV

6FRSLQJ

5HJLRQ
6WXGLHV

6WXG\�GHDGOLQH3RWHQWLDO�
,PSDFW

,PSDFW�HYDOXDWLRQ
3RWHQWLDO

,PSRUWDQW�
+\SRWKHWLF�
,PSDFWV
�'3+�

VFDWWHUHG��LI�UXQDZD\�ZDWHU�LV�FDUULHG�RXW�
LW�ZLOO�UHGXFH�ULYHU�ZDWHU�TXDOLW\�ZKLFK�
KDV�D�GHULYDWLYH�LPSDFW�RQ�GLVUXSWLRQ�RI�
DTXDWLF�ELRWD�

� 6RFLR�HFRQRPLF�
FXOWXUH

$WWLWXGHV�DQG�
QHJDWLYH�
SHUFHSWLRQV�RI�
VRFLHW\

7KH�FRQVWUXFWLRQ�RI�WKH�VXEVWDWLRQ�KDV�WKH�
SRWHQWLDO�WR�FDXVH�SXEOLF�XQUHVW�ZKLFK�LV�D�
GHULYDWLYH�LPSDFW�RI�D�GHFUHDVH�LQ�DLU�
TXDOLW\��LQFUHDVHG�QRLVH��D�GHFUHDVH�LQ�WKH�
TXDQWLW\�RI�ZDWHU��D�GHFUHDVH�LQ�ZDWHU�
TXDOLW\�DQG�WKH�GLVUXSWLRQ�RI�ZDWHU�ELRWD�

,W�ZDV�
FRQFOXGHG�WR�EH�
'3+

7KH�VWXG\�
GHDGOLQH�LV���
\HDUV��ZLWK�
FRQVLGHUDWLRQ�
WKDW�FRQVWUXFWLRQ�
DFWLYLWLHV�DUH�
FDUULHG�RXW�IRU���
\HDUV�DQG�ZLOO�
VWRS�DIWHU�
FRQVWUXFWLRQ�
DFWLYLWLHV

,,,��2SHUDWLRQ�3KDVH
� (OHFWULFLW\�

GLVWULEXWLRQ�DQG�
RSHUDWLRQ�RI�
VXEVWDWLRQV

� 1RLVH ,QFUHDVHG�QRLVH (OHFWULFLW\�GLVWULEXWLRQ�LQ�WKH�*,�
WUDQVPLVVLRQ�DQG�RSHUDWLRQ�QHWZRUN�ZLOO�
FDXVH�QRLVH�OHYHOV�WR�LQFUHDVH�LQ�WKH�
HQYLURQPHQW��%DVHG�RQ�H[SHULHQFH�DQG�
VHYHUDO�HYHQWV�WKDW�ZKHQ�KLJK�KXPLGLW\�
RFFXUV��D�EX]]LQJ�VRXQG�RFFXUV�DORQJ�WKH�
WUDQVPLVVLRQ�OLQH�DQG�DURXQG��7KH�
DIIHFWHG�VHWWOHPHQWV�DUH�TXLWH�D�ORW��
QDPHO\�UHVLGHQWV�DURXQG�WKH�6877�OLQH��
%DVHG�RQ�WKHVH�FRQVLGHUDWLRQV��DV�ZHOO�DV�
WKH�UHVXOWV�RI�SXEOLF�FRQVXOWDWLRQV�WKDW�WKH�
SXEOLF�ZDV�ZRUULHG�DERXW�WKH�LPSDFW�RI�
WKH�HOHFWULF�ILHOG�UDGLDWLRQ�WKDW�VRXQGHG�
EX]]LQJ��QRLVH��WRR
WKH�LPSDFW�IHOW�E\�WKH�FRPPXQLW\�LV�QRW�
RQO\�IURP�WKH�DVSHFW�RI�XQUHVW��EXW�WKH�
DVSHFWV�RI�FRPIRUW�DQG�ZRUU\�ZKHQ�D�

,W�ZDV�
FRQFOXGHG�WR�EH�
'3+

� ��\HDUV�
2SHUDWLRQDO�
DFWLYLWLHV�ZLOO�
FDUU\�RXW�URXWLQH�
HQYLURQPHQWDO�
PRQLWRULQJ��LH�
PRQWKO\��
TXDUWHUO\��
VHPHVWHU�DQG�
\HDUO\�LQ�
DFFRUGDQFH�ZLWK�
WKH�PRQLWRUHG�
HQYLURQPHQWDO�
FRPSRQHQWV��VR�
WKDW�WKH�VHULHV�
GDWD�FDQ�EH�XVHG�
WR�HYDOXDWH�WKH�
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1R�

&RPSRQHQWV�RI�
DFWLYLWLHV�WKDW�

KDYH�WKH�SRWHQWLDO�
WR�FDXVH�LPSDFWV

3ODQQHG�
(QYLURQPHQWD
O�0DQDJHPHQW

$IIHFWHG�
(QYLURQPHQWDO�
&RPSRQHQWV

6FRSLQJ

5HJLRQ
6WXGLHV

6WXG\�GHDGOLQH3RWHQWLDO�
,PSDFW

,PSDFW�HYDOXDWLRQ
3RWHQWLDO

,PSRUWDQW�
+\SRWKHWLF�
,PSDFWV
�'3+�

WRZHU�FROODSVHV��FDEOH�EUHDNV��
LQWHUIHUHQFH�ZLWK�HOHFWURQLF�HTXLSPHQW�
DQG�RWKHUV�LQFOXGLQJ�KHDOWK�DVSHFWV

VWXG\�GHDGOLQH�
VSHFLILFDOO\�LQ�
GHWHUPLQLQJ�WKH�
HQYLURQPHQWDO�
WRQH��EDVLF�GDWD�

� /DQG�XVH &KDQJHV�LQ�
ODQG�XVH

7KH�VRXUFH�RI�WKH�LPSDFW�RI�ODQG�XVH�
FKDQJH�LV�WKH�GLVWULEXWLRQ�RI�HOHFWULFLW\�
DORQJ�WKH�WUDQVPLVVLRQ�QHWZRUN��$V�D�
UHVXOW�RI�WKH�WUDQVPLVVLRQ�QHWZRUN��WKH�
ODQG�EHORZ�ZLOO�QRW�EH�SODQWHG�ZLWK�SODQWV�
EHFDXVH�WKHUH�DUH�VSHFLDO�UHVWULFWLRQV�
DFFRUGLQJ WR�(6'0�0LQLVWHU�5HJXODWLRQ�
1R�����������QDPHO\�D�IUHH�VSDFH�DORQJ�
WKH�WUDQVPLVVLRQ�OLQH�ZLWK�D�ZLGWK�RI����
P�WR�WKH�ULJKW�DQG����P�WR�WKH�OHIW�RI�WKH�
YHUWLFDO�D[LV�RI�WKH�WRZHU�52:��5LJKW�RI�
:D\��IURP�WKH�WUDQVPLVVLRQ�QHWZRUN��DV�
ZHOO�DV�WKH�KHLJKW�RI�EXLOGLQJV�DQG�SODQWV�
IURP�D�PD[LPXP�ODQG�VXUIDFH�RI���P��
%DVHG�RQ�WKHVH�UHJXODWLRQV��WKHUH�ZLOO�EH�
FKDQJHV�LQ�ODQG�XVH�WKDW�PXVW�DGMXVW�WR�
WKHVH�SURYLVLRQV��HVSHFLDOO\�DQQXDO�FURSV�
RI�WKH�FRPPXQLW\�PXVW�EH�DQQXDO�FURSV�
VR�WKDW�WKH�ODQG�FDQ�VWLOO�EH�XWLOL]HG� DQG�
WKHUH�VKRXOG�EH�QR�EXLOGLQJV�ZLWK�D�KHLJKW�
RI�PRUH�WKDQ���P

,W�ZDV�
FRQFOXGHG�WR�EH�
'3+

� ��\HDUV�
2SHUDWLRQDO�
DFWLYLWLHV�ZLOO�
FDUU\�RXW�URXWLQH�
HQYLURQPHQWDO�
PRQLWRULQJ��LH�
PRQWKO\��
TXDUWHUO\��
VHPHVWHU�DQG�
\HDUO\�LQ�
DFFRUGDQFH�ZLWK�
WKH�PRQLWRUHG�
HQYLURQPHQWDO�
FRPSRQHQWV��VR�
WKDW�WKH�VHULHV�
GDWD�FDQ�EH�XVHG�
WR�HYDOXDWH�WKH�
VWXG\�GHDGOLQH�
VSHFLILFDOO\�LQ�
GHWHUPLQLQJ�WKH�
HQYLURQPHQWDO�
WRQH��EDVLF�GDWD�

� (OHFWULF�ILHOG�DQG�
PDJQHWLF�ILHOG

7KH�H[LVWHQFH�RI�
HOHFWULF�ILHOGV�
DQG�PDJQHWLF�
ILHOGV

(OHFWULFLW\�GLVWULEXWLRQ�LQ�WKH�*,�
WUDQVPLVVLRQ�DQG�RSHUDWLRQ�QHWZRUN�ZLOO�
FDXVH�WKH�HOHFWULF�DQG�PDJQHWLF�ILHOGV�
DURXQG�WKH�WUDQVPLVVLRQ�DQG�*,�QHWZRUNV�
WR�LQFUHDVH��(OHFWULF�ILHOGV�DQG�PDJQHWLF�

,W�ZDV�
FRQFOXGHG�WR�EH�
'3+

� ��\HDUV�
2SHUDWLRQDO�
DFWLYLWLHV�ZLOO�
FDUU\�RXW�URXWLQH�
HQYLURQPHQWDO�
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1R�

&RPSRQHQWV�RI�
DFWLYLWLHV�WKDW�

KDYH�WKH�SRWHQWLDO�
WR�FDXVH�LPSDFWV

3ODQQHG�
(QYLURQPHQWD
O�0DQDJHPHQW

$IIHFWHG�
(QYLURQPHQWDO�
&RPSRQHQWV

6FRSLQJ

5HJLRQ
6WXGLHV

6WXG\�GHDGOLQH3RWHQWLDO�
,PSDFW

,PSDFW�HYDOXDWLRQ
3RWHQWLDO

,PSRUWDQW�
+\SRWKHWLF�
,PSDFWV
�'3+�

ILHOGV�ZLOO�EH�VDIH�IRU�KXPDQ�OLIH�LI�WKH\�
DUH�IXOILOOHG�WKH SURYLVLRQV�RI�PLQLPXP�
FOHDUDQFHV�DQG�IUHH�VSDFH�LQ�DFFRUGDQFH�
ZLWK�61,���������������61,���������
������,53$��������(6'0�0LQLVWHU�
5HJXODWLRQ�1R����������DQG�(6'0�
0LQLVWHU�5HJXODWLRQ�1R�����������7KH�
DIIHFWHG�VHWWOHPHQWV�DUH�TXLWH�D�ORW��
QDPHO\�UHVLGHQWV�DURXQG�WKH�6877�OLQH

PRQLWRULQJ��LH�
PRQWKO\��
TXDUWHUO\��
VHPHVWHU�DQG�
\HDUO\�LQ�
DFFRUGDQFH�ZLWK�
WKH�PRQLWRUHG�
HQYLURQPHQWDO�
FRPSRQHQWV��VR�
WKDW�WKH�VHULHV�
GDWD�FDQ�EH�XVHG�
WR�HYDOXDWH�WKH�
VWXG\�GHDGOLQH�
VSHFLILFDOO\�LQ�
GHWHUPLQLQJ�WKH�
HQYLURQPHQWDO�
WRQH��EDVLF�GDWD�

� /DQG�DVVHWV 'HFUHDVLQJ�ODQG�
DVVHWV

7KH�VRXUFH�RI�WKH�LPSDFW�RQ�WKH�GHFOLQH�LQ�
ODQG�DVVHWV�LV�WKH�GLVWULEXWLRQ�RI�
HOHFWULFLW\�DORQJ�WKH�WUDQVPLVVLRQ�
QHWZRUN��$V�D�UHVXOW�RI�WKH�WUDQVPLVVLRQ�
QHWZRUN��WKH�ODQG�EHORZ�ZLOO�QRW�EH�
SODQWHG�ZLWK�SODQWV�EHFDXVH�WKHUH�DUH�
VSHFLDO�UHVWULFWLRQV�DFFRUGLQJ�WR�(6'0�
0LQLVWHU�5HJXODWLRQ�1R�����������QDPHO\�
D�IUHH�VSDFH�DORQJ�WKH�WUDQVPLVVLRQ�OLQH�
ZLWK�D�ZLGWK�RI����P�WR�WKH�ULJKW�DQG����
P�WR�WKH�OHIW�RI�WKH�YHUWLFDO�D[LV�RI�WKH�
WRZHU�52:��5LJKW�RI�:D\��IURP�WKH�
WUDQVPLVVLRQ�QHWZRUN��DV�ZHOO�DV�WKH�
KHLJKW�RI�EXLOGLQJV�DQG�SODQWV�IURP�D�
PD[LPXP�ODQG�VXUIDFH�RI���P��%DVHG�RQ�
WKHVH�UHJXODWLRQV��WKHUH�ZLOO�EH�FKDQJHV�LQ�

,W�ZDV�
FRQFOXGHG�WR�EH�
'3+

� ��\HDUV�
2SHUDWLRQDO�
DFWLYLWLHV�ZLOO�
FDUU\�RXW�URXWLQH�
HQYLURQPHQWDO�
PRQLWRULQJ��LH�
PRQWKO\��
TXDUWHUO\��
VHPHVWHU�DQG�
\HDUO\�LQ�
DFFRUGDQFH�ZLWK�
WKH�PRQLWRUHG�
HQYLURQPHQWDO�
FRPSRQHQWV��VR�
WKDW�WKH�VHULHV�
GDWD�FDQ�EH�XVHG�
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1R�

&RPSRQHQWV�RI�
DFWLYLWLHV�WKDW�

KDYH�WKH�SRWHQWLDO�
WR�FDXVH�LPSDFWV

3ODQQHG�
(QYLURQPHQWD
O�0DQDJHPHQW

$IIHFWHG�
(QYLURQPHQWDO�
&RPSRQHQWV

6FRSLQJ

5HJLRQ
6WXGLHV

6WXG\�GHDGOLQH3RWHQWLDO�
,PSDFW

,PSDFW�HYDOXDWLRQ
3RWHQWLDO

,PSRUWDQW�
+\SRWKHWLF�
,PSDFWV
�'3+�

ODQG�XVH�WKDW�KDYH�WR�DGMXVW�WR�WKHVH�
SURYLVLRQV��ZKLFK�FDXVHV�OLPLWHG�XVH�RI�
ODQG�XQGHU�WKH�HOHFWULFLW\�QHWZRUN��VR�WKH�
VDOH�YDOXH�RI�WKH�ODQG�ZLOO�EH�PXFK�
FKHDSHU�WKDQ�EHIRUH�WKH�WUDQVPLVVLRQ�
QHWZRUN��%DVHG�RQ�WKHVH�FRQVLGHUDWLRQV�
DQG�WKH�UHVXOWV�RI�SXEOLF�FRQVXOWDWLRQV�
VWDWLQJ�WKDW�ODQG�XQGHU�WKH�WUDQVPLVVLRQ�
QHWZRUN�LV�FKHDSHU

WR�HYDOXDWH�WKH�
VWXG\�GHDGOLQH�
VSHFLILFDOO\�LQ�
GHWHUPLQLQJ�WKH�
HQYLURQPHQWDO�
WRQH��EDVLF�GDWD�

� 6RFLR�HFRQRPLF�
FXOWXUH

$WWLWXGHV�DQG�
QHJDWLYH�
SHUFHSWLRQV�RI�
VRFLHW\

(OHFWULFLW\�GLVWULEXWLRQ�LQ�WKH�*,�
WUDQVPLVVLRQ�DQG�RSHUDWLRQ�QHWZRUN�ZLOO�
FDXVH�WKH�HOHFWULF�DQG�PDJQHWLF�ILHOGV�
DURXQG�WKH�WUDQVPLVVLRQ�DQG�*,�QHWZRUNV�
WR�LQFUHDVH��(OHFWULF�ILHOGV�DQG�PDJQHWLF�
ILHOGV�ZLOO�EH�VDIH�IRU�KXPDQ�OLIH�LI�WKH\�
DUH�IXOILOOHG�WKH�SURYLVLRQV�RI�PLQLPXP�
FOHDUDQFHV�DQG�IUHH�VSDFH�LQ�DFFRUGDQFH�
ZLWK�61,���������������61,���������
������,53$��������(6'0�0LQLVWHU�
5HJXODWLRQ�1R����������DQG�(6'0�
0LQLVWHU�5HJXODWLRQ�1R�����������7KHUH�
DUH�TXLWH�D�QXPEHU�RI�DIIHFWHG�
VHWWOHPHQWV��QDPHO\�UHVLGHQWV�DURXQG�WKH�
687(7�URXWH��%DVHG�RQ�WKHVH�
FRQVLGHUDWLRQV��DV�ZHOO�DV�WKH�UHVXOWV�RI�
SXEOLF�FRQVXOWDWLRQV�WKDW�WKH�SXEOLF�LV�
FRQFHUQHG�DERXW�WKH�HIIHFWV�RI HOHFWULF�
ILHOG�UDGLDWLRQ

,W�ZDV�
FRQFOXGHG�WR�EH�
'3+

� ��\HDUV�
2SHUDWLRQDO�
DFWLYLWLHV�ZLOO�
FDUU\�RXW�URXWLQH�
HQYLURQPHQWDO�
PRQLWRULQJ��LH�
PRQWKO\��
TXDUWHUO\��
VHPHVWHU�DQG�
\HDUO\�LQ�
DFFRUGDQFH�ZLWK�
WKH�PRQLWRUHG�
HQYLURQPHQWDO�
FRPSRQHQWV��VR�
WKDW�WKH�VHULHV
GDWD�FDQ�EH�XVHG�
WR�HYDOXDWH�WKH�
VWXG\�GHDGOLQH�
VSHFLILFDOO\�LQ�
GHWHUPLQLQJ�WKH�
HQYLURQPHQWDO�
WRQH��EDVLF�GDWD�

� 3RWHQWLDO�IRU� 7KH�3RWHQWLDO� (OHFWULFLW\�GLVWULEXWLRQ�LQ�WKH�*,� ,W�ZDV� � ��\HDUV�
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1R�

&RPSRQHQWV�RI�
DFWLYLWLHV�WKDW�

KDYH�WKH�SRWHQWLDO�
WR�FDXVH�LPSDFWV

3ODQQHG�
(QYLURQPHQWD
O�0DQDJHPHQW

$IIHFWHG�
(QYLURQPHQWDO�
&RPSRQHQWV

6FRSLQJ

5HJLRQ
6WXGLHV

6WXG\�GHDGOLQH3RWHQWLDO�
,PSDFW

,PSDFW�HYDOXDWLRQ
3RWHQWLDO

,PSRUWDQW�
+\SRWKHWLF�
,PSDFWV
�'3+�

&RQIOLFW IRU�&RQIOLFW WUDQVPLVVLRQ�DQG�RSHUDWLRQ�QHWZRUN�ZLOO�
KDYH�DQ�LPSDFW�RQ�SRWHQWLDO�FRQIOLFWV�LQ�
WKH�IRUP�RI�GHPRQVWUDWLRQV�RU�
GHPRQVWUDWLRQV�GXH�WR�GLVUXSWLRQ�RI�WKH�
HOHFWULF�DQG�PDJQHWLF�ILHOGV�WR�WKH�KHDOWK�
RI�WKH�FRPPXQLW\�DURXQG�WKH�
WUDQVPLVVLRQ�QHWZRUN�DQG�LQFUHDVHG�*,��
(OHFWULF�ILHOGV�DQG�PDJQHWLF�ILHOGV�ZLOO�EH
VDIH�IRU�KXPDQ�OLIH�LI�WKH\�DUH�IXOILOOHG�WKH�
SURYLVLRQV�RI�PLQLPXP�FOHDUDQFHV�DQG�
IUHH�VSDFH�LQ�DFFRUGDQFH�ZLWK�61,����
�����������61,���������������,53$��
������(6'0�0LQLVWHU�5HJXODWLRQ�1R��
��������DQG�(6'0�0LQLVWHU�5HJXODWLRQ�
1R�����������7KHUH�DUH�TXLWH D�QXPEHU�RI�
DIIHFWHG�VHWWOHPHQWV��QDPHO\�UHVLGHQWV�
DURXQG�WKH�687(7�URXWH��%DVHG�RQ�WKHVH�
FRQVLGHUDWLRQV��DV�ZHOO�DV�WKH�UHVXOWV�RI�
SXEOLF�FRQVXOWDWLRQV�WKDW�WKH�SXEOLF�LV�
FRQFHUQHG�DERXW�WKH�HIIHFWV�RI�HOHFWULF�
ILHOG�UDGLDWLRQ

FRQFOXGHG�WR�EH�
'3+

2SHUDWLRQDO�
DFWLYLWLHV�ZLOO�
FDUU\�RXW�URXWLQH�
HQYLURQPHQWDO�
PRQLWRULQJ��LH�
PRQWKO\��
TXDUWHUO\��
VHPHVWHU�DQG�
\HDUO\�LQ�
DFFRUGDQFH�ZLWK�
WKH�PRQLWRUHG�
HQYLURQPHQWDO�
FRPSRQHQWV��VR�
WKDW�WKH�VHULHV�
GDWD�FDQ�EH�XVHG�
WR�HYDOXDWH�WKH�
VWXG\�GHDGOLQH�
VSHFLILFDOO\�LQ�
GHWHUPLQLQJ�WKH�
HQYLURQPHQWDO�
WRQH��EDVLF�GDWD�

� 3XEOLF�KHDOWK (QYLURQPHQWDO�
KHDOWK�GLVRUGHUV

'LVWULEXWLRQ�RI�HOHFWULFLW\�LQ�WKH�
WUDQVPLVVLRQ�QHWZRUN�WKDW�KDV�EHHQ�EXLOW�
ZLOO�FDXVH�HQYLURQPHQWDO�KHDOWK�SUREOHPV�
GXH�WR�LQFUHDVHG�HOHFWULF�ILHOGV�DQG�
PDJQHWLF�ILHOGV�DURXQG�WKH�WUDQVPLVVLRQ�
QHWZRUN��(OHFWULF�ILHOGV�DQG�PDJQHWLF�
ILHOGV�ZLOO�EH�VDIH�IRU�KXPDQ�OLIH�LI�WKH\�
DUH�IXOILOOHG�WKH�SURYLVLRQV�RI�PLQLPXP�
ORDG�DQG�IUHH�VSDFH�LQ�DFFRUGDQFH�ZLWK�
61,���������������61,���������������
,53$��������(6'0�0LQLVWHU�5HJXODWLRQ�
1R����������DQG�(6'0�0LQLVWHU�

,W�ZDV�
FRQFOXGHG�WR�EH�
'3+

� ��\HDUV�
2SHUDWLRQDO�
DFWLYLWLHV�ZLOO�
FDUU\�RXW�URXWLQH�
HQYLURQPHQWDO�
PRQLWRULQJ��LH�
PRQWKO\��
TXDUWHUO\��
VHPHVWHU�DQG�
\HDUO\�LQ�
DFFRUGDQFH ZLWK�
WKH�PRQLWRUHG�
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1R�

&RPSRQHQWV�RI�
DFWLYLWLHV�WKDW�

KDYH�WKH�SRWHQWLDO�
WR�FDXVH�LPSDFWV

3ODQQHG�
(QYLURQPHQWD
O�0DQDJHPHQW

$IIHFWHG�
(QYLURQPHQWDO�
&RPSRQHQWV

6FRSLQJ

5HJLRQ
6WXGLHV

6WXG\�GHDGOLQH3RWHQWLDO�
,PSDFW

,PSDFW�HYDOXDWLRQ
3RWHQWLDO

,PSRUWDQW�
+\SRWKHWLF�
,PSDFWV
�'3+�

5HJXODWLRQ�1R�����������7KH�DIIHFWHG�
VHWWOHPHQWV�ZHUH�DIIHFWHG�TXLWH�D�ORW��
QDPHO\�UHVLGHQWV�DURXQG�WKH�687(7�OLQH��
7KH�RSHUDWLRQ�RI�WKH�WUDQVPLVVLRQ�
QHWZRUN�ZLOO�ODVW�ORQJ�DV�ORQJ�DV�WKH�
3/73�DFWLYLWLHV�RSHUDWH�DQG�LW�LV�IHDUHG�
WKDW�LW�ZLOO�KDYH�DQ�LPSDFW�RQ�
HQYLURQPHQWDO�KHDOWK��DV�ZHOO�DV�WKH�
UHVXOWV�RI�SXEOLF�FRQVXOWDWLRQV�WKDW�WKH�
SXEOLF�LV�ZRUULHG�DERXW�WKH�LPSDFW�RI�
HOHFWULF�ILHOG�UDGLDWLRQ

HQYLURQPHQWDO�
FRPSRQHQWV��VR�
WKDW�WKH�VHULHV�
GDWD�FDQ�EH�XVHG�
WR�HYDOXDWH�WKH�
VWXG\�GHDGOLQH�
VSHFLILFDOO\�LQ�
GHWHUPLQLQJ�WKH�
HQYLURQPHQWDO�
WRQH��EDVLF�GDWD�

� 3XEOLF�KHDOWK ,QFUHDVHG�
QXPEHUV�LQ�SDLQ

'LVWULEXWLRQ�RI�HOHFWULFLW\�LQ�WKH�
WUDQVPLVVLRQ�QHWZRUN�WKDW�KDV�EHHQ�EXLOW�
ZLOO�FDXVH�DQ�LQFUHDVH�LQ�PRUELGLW\�
�PRUELGLW\��GXH�WR�WKH�HOHFWULF�ILHOG�DQG�
PDJQHWLF�ILHOG�DURXQG�WKH�WUDQVPLVVLRQ�
QHWZRUN�LQFUHDVHV��(OHFWULF�ILHOGV�DQG�
PDJQHWLF�ILHOGV�ZLOO�EH�VDIH�IRU�KXPDQ�
OLIH�LI�WKH\�DUH�IXOILOOHG�WKH�SURYLVLRQV�RI�
PLQLPXP�ORDG�DQG�IUHH�VSDFH�LQ�
DFFRUGDQFH�ZLWK�61,���������������61,�
��������������,53$��������(6'0�
0LQLVWHU�5HJXODWLRQ�1R����������DQG�
(6'0�0LQLVWHU�5HJXODWLRQ�1R�����������
7KH�DIIHFWHG�VHWWOHPHQWV�ZHUH�DIIHFWHG�
TXLWH�D�ORW��QDPHO\�UHVLGHQWV�DURXQG�WKH�
687(7�OLQH��7KH�RSHUDWLRQ�RI�WKH�
WUDQVPLVVLRQ�QHWZRUN�ZLOO�ODVW�ORQJ�DV�
ORQJ�DV�WKH�3/73�DFWLYLWLHV�RSHUDWH�DQG�LW�
LV�IHDUHG�WKDW�LW�ZLOO�KDYH�DQ�LPSDFW�RQ�
HQYLURQPHQWDO�KHDOWK�ZKLFK�KDV�D�
GHULYDWLYH�LPSDFW�RQ�LQFUHDVHG�PRUELGLW\��

,W�ZDV�
FRQFOXGHG�WR�EH�
'3+

3DQJHQDQ�
'LVWULFW�

��\HDUV�
2SHUDWLRQDO�
DFWLYLWLHV�ZLOO�
FDUU\�RXW�URXWLQH�
HQYLURQPHQWDO�
PRQLWRULQJ��LH�
PRQWKO\��
TXDUWHUO\��
VHPHVWHU�DQG�
\HDUO\�LQ�
DFFRUGDQFH�ZLWK�
WKH�PRQLWRUHG�
HQYLURQPHQWDO�
FRPSRQHQWV��VR�
WKDW�WKH�VHULHV�
GDWD�FDQ�EH�XVHG�
WR�HYDOXDWH�WKH�
VWXG\�GHDGOLQH�
VSHFLILFDOO\�LQ�
GHWHUPLQLQJ�WKH�
HQYLURQPHQWDO�
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1R�

&RPSRQHQWV�RI�
DFWLYLWLHV�WKDW�

KDYH�WKH�SRWHQWLDO�
WR�FDXVH�LPSDFWV

3ODQQHG�
(QYLURQPHQWD
O�0DQDJHPHQW

$IIHFWHG�
(QYLURQPHQWDO�
&RPSRQHQWV

6FRSLQJ

5HJLRQ
6WXGLHV

6WXG\�GHDGOLQH3RWHQWLDO�
,PSDFW

,PSDFW�HYDOXDWLRQ
3RWHQWLDO

,PSRUWDQW�
+\SRWKHWLF�
,PSDFWV
�'3+�

DV�ZHOO�DV�WKH�UHVXOWV�RI�SXEOLF�
FRQVXOWDWLRQV�WKDW�WKH�SXEOLF�LV�ZRUULHG�
DERXW�WKH�LPSDFW�RI�HOHFWULF�ILHOG�UDGLDWLRQ

WRQH��EDVLF�GDWD�

�� 0DLQWHQDQFH�RI�
WUDQVPLVVLRQ�OLQHV�
DQG�VXEVWDWLRQV

� :DWHU�TXDOLW\ 'HFUHDVLQJ�
ZDWHU�TXDOLW\

7KH�PDLQWHQDQFH�RI�WKH�WUDQVPLVVLRQ�DQG�
*,�OLQHV�LV�SUHGLFWHG�WR�KDYH�DQ�LPSDFW�RQ�
UHGXFLQJ�WKH�TXDOLW\�RI�VXUIDFH�ZDWHU�GXH�
WR�LQFUHDVHG�766��RLO�DQG�IDW�LQ�WKH
UHFHLYLQJ�ZDWHU�ERG\��,QFUHDVHG�766��RLO�
DQG�IDW�RFFXU�GXH�WR�VFDWWHUHG�
PDLQWHQDQFH�SURGXFWV�FDUULHG�E\�
UDLQZDWHU�DQG�LQWR�ULYHU�ZDWHUV�DURXQG�WKH�
ORFDWLRQ�RI�WKH�VXEVWDWLRQV��UHVXOWLQJ�LQ�D�
GHULYDWLYH�LPSDFW�RQ�GLVUXSWLRQ�RI�DTXDWLF�
ELRWD��%DVHG�RQ�WKLV� DV�ZHOO�DV�
FRQVLGHUDWLRQ�RI�WKH�UHVXOWV�RI�SXEOLF�
FRQVXOWDWLRQV�WKDW�WKH�SXEOLF�LV�FRQFHUQHG�
DERXW�SROOXWLRQ�IURP�SURMHFW�DFWLYLWLHV

,W�ZDV�
FRQFOXGHG�WR�EH�
'3+

'UDLQV�RU�
LUULJDWLRQ�
FKDQQHOV�WKDW�
DUH�GLUHFWO\�
DGMDFHQW�WR�
WKH�SURMHFW�
VLWH

��\HDUV�
2SHUDWLRQDO�
DFWLYLWLHV�ZLOO�
FDUU\�RXW�URXWLQH�
HQYLURQPHQWDO�
PRQLWRULQJ��LH�
PRQWKO\��
TXDUWHUO\��
VHPHVWHU�DQG�
\HDUO\�LQ�
DFFRUGDQFH�ZLWK�
WKH�PRQLWRUHG�
HQYLURQPHQWDO�
FRPSRQHQWV��VR�
WKDW�WKH�VHULHV�
GDWD�FDQ�EH�XVHG�
WR�HYDOXDWH�WKH�
VWXG\�GHDGOLQH�
VSHFLILFDOO\�LQ�
GHWHUPLQLQJ�WKH�
HQYLURQPHQWDO�
WRQH��EDVLF�GDWD�

� :DWHU�ELRWD 'LVUXSWLRQ�RI�
DTXDWLF�ELRWD

7KH�PDLQWHQDQFH�DFWLYLWLHV�RI�WKH�
WUDQVPLVVLRQ�DQG�*,�OLQHV�DUH�SUHGLFWHG�WR�
KDYH�DQ�LPSDFW�RQ�GLVWXUEDQFHV�LQ�DTXDWLF�
ELRWD�GXH�WR�D�GHFUHDVH�LQ�WKH�TXDOLW\�RI�
VXUIDFH�ZDWHU�FDXVHG�E\�LQFUHDVHG�766��
RLO�DQG�IDW�LQ�WKH�UHFHLYLQJ�ZDWHU�ERGLHV��
,QFUHDVHG�766��RLO�DQG�JUHDVH�RFFXU�GXH�
WR�VFDWWHUHG�PDLQWHQDQFH�SURGXFWV�FDUULHG�

,W�ZDV�
FRQFOXGHG�WR�EH�
'3+

'UDLQV�RU�
LUULJDWLRQ�
FKDQQHOV�WKDW�
DUH�GLUHFWO\�
DGMDFHQW�WR�
WKH�SURMHFW�
VLWH

��\HDUV�
2SHUDWLRQDO�
DFWLYLWLHV�ZLOO�
FDUU\�RXW�URXWLQH�
HQYLURQPHQWDO�
PRQLWRULQJ��LH�
PRQWKO\��
TXDUWHUO\��
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1R�

&RPSRQHQWV�RI�
DFWLYLWLHV�WKDW�

KDYH�WKH�SRWHQWLDO�
WR�FDXVH�LPSDFWV

3ODQQHG�
(QYLURQPHQWD
O�0DQDJHPHQW

$IIHFWHG�
(QYLURQPHQWDO�
&RPSRQHQWV

6FRSLQJ

5HJLRQ
6WXGLHV

6WXG\�GHDGOLQH3RWHQWLDO�
,PSDFW

,PSDFW�HYDOXDWLRQ
3RWHQWLDO

,PSRUWDQW�
+\SRWKHWLF�
,PSDFWV
�'3+�

E\�UDLQZDWHU�DQG�LQWR�ULYHU�ZDWHUV�DURXQG�
WKH�ORFDWLRQ�RI�VXEVWDWLRQV��UHVXOWLQJ�LQ�D�
GHULYDWLYH�LPSDFW�RQ�GLVUXSWLRQ�RI�DTXDWLF�
ELRWD

VHPHVWHU�DQG�
\HDUO\�LQ�
DFFRUGDQFH�ZLWK�
WKH�PRQLWRUHG�
HQYLURQPHQWDO�
FRPSRQHQWV��VR�
WKDW�WKH�VHULHV�
GDWD�FDQ�EH�XVHG�
WR�HYDOXDWH�WKH�
VWXG\�GHDGOLQH�
VSHFLILFDOO\�LQ�
GHWHUPLQLQJ�WKH�
HQYLURQPHQWDO�
WRQH��EDVLF�GDWD�

� 6RFLR�HFRQRPLF�
FXOWXUH

$WWLWXGHV�DQG�
QHJDWLYH�
SHUFHSWLRQV�RI�
VRFLHW\

7KH�PDLQWHQDQFH�DFWLYLWLHV�RI�WKH�
WUDQVPLVVLRQ�DQG�*,�OLQHV�DUH�SUHGLFWHG�WR�
KDYH�DQ�LPSDFW�RQ�SHRSOH
V�DWWLWXGHV�DQG�
SHUFHSWLRQV�GXH�WR�WKH�UHGXFWLRQ�LQ�WKH�
TXDOLW\�RI�VXUIDFH�ZDWHU�GXH�WR�LQFUHDVHG�
766��RLO�DQG�IDW�LQ�WKH�UHFHLYLQJ�ZDWHU�
ERGLHV��,QFUHDVHG�766��RLO�DQG�IDW�RFFXU�
GXH�WR�VFDWWHUHG�PDLQWHQDQFH�SURGXFWV�
FDUULHG�E\�UDLQZDWHU�DQG�LQWR�ULYHU�ZDWHUV�
DURXQG�WKH�ORFDWLRQ�RI�VXEVWDWLRQV��
UHVXOWLQJ�LQ�D�GHULYDWLYH�LPSDFW�RQ�
GLVUXSWLRQ�RI�DTXDWLF�ELRWD�DQG�DWWLWXGHV�
DQG�SHUFHSWLRQV�RI�WKH�FRPPXQLW\��%DVHG�
RQ�WKLV��DV�ZHOO�DV�FRQVLGHUDWLRQ�RI�WKH�
UHVXOWV�RI�SXEOLF�FRQVXOWDWLRQV�WKDW�WKH�
SXEOLF�LV�FRQFHUQHG�DERXW�SROOXWLRQ�IURP�
SURMHFW�DFWLYLWLHV

,W�ZDV�
FRQFOXGHG�WR�EH�
'3+

��\HDUV�
2SHUDWLRQDO�
DFWLYLWLHV�ZLOO�
FDUU\�RXW�URXWLQH�
HQYLURQPHQWDO�
PRQLWRULQJ��LH�
PRQWKO\��
TXDUWHUO\��
VHPHVWHU�DQG�
\HDUO\�LQ�
DFFRUGDQFH�ZLWK�
WKH PRQLWRUHG�
HQYLURQPHQWDO�
FRPSRQHQWV��VR�
WKDW�WKH�VHULHV�
GDWD�FDQ�EH�XVHG�
WR�HYDOXDWH�WKH�
VWXG\�GHDGOLQH�
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1R�

&RPSRQHQWV�RI�
DFWLYLWLHV�WKDW�

KDYH�WKH�SRWHQWLDO�
WR�FDXVH�LPSDFWV

3ODQQHG�
(QYLURQPHQWD
O�0DQDJHPHQW

$IIHFWHG�
(QYLURQPHQWDO�
&RPSRQHQWV

6FRSLQJ

5HJLRQ
6WXGLHV

6WXG\�GHDGOLQH3RWHQWLDO�
,PSDFW

,PSDFW�HYDOXDWLRQ
3RWHQWLDO

,PSRUWDQW�
+\SRWKHWLF�
,PSDFWV
�'3+�

VSHFLILFDOO\�LQ�
GHWHUPLQLQJ�WKH�
HQYLURQPHQWDO�
WRQH��EDVLF�GDWD�

� 3XEOLF�KHDOWK (QYLURQPHQWDO�
KHDOWK�GLVRUGHUV

7KH�DFWLYLW\�RI�PDLQWDLQLQJ�WUDQVPLVVLRQ�
DQG�*,�OLQHV�LV�SUHGLFWHG�WR�KDYH�DQ�
LPSDFW�RQ�HQYLURQPHQWDO�KHDOWK�UHGXFWLRQ�
GXH�WR�D�GHFUHDVH�LQ�WKH�TXDOLW\�RI�VXUIDFH�
ZDWHU�FDXVHG�E\�LQFUHDVHG�766��RLO�DQG�
IDW�LQ�UHFHLYLQJ�ZDWHU�ERGLHV��,QFUHDVHG�
766��RLO�DQG�IDW�RFFXU�GXH�WR�VFDWWHUHG�
PDLQWHQDQFH�SURGXFWV�FDUULHG�E\�
UDLQZDWHU�DQG�LQWR�ULYHU�ZDWHUV�DURXQG�WKH�
ORFDWLRQ�RI�VXEVWDWLRQV��UHVXOWLQJ�LQ�
GHULYDWLYH�LPSDFWV�RQ�GLVUXSWLRQ�RI�
HQYLURQPHQWDO�KHDOWK��%DVHG�RQ�WKLV��DV�
ZHOO�DV�FRQVLGHUDWLRQ�RI�WKH�UHVXOWV�RI�
SXEOLF�FRQVXOWDWLRQV�WKDW�WKH�SXEOLF�LV�
FRQFHUQHG�DERXW�SROOXWLRQ�IURP�SURMHFW�
DFWLYLWLHV

,W�ZDV�
FRQFOXGHG�WR�EH�
'3+

��\HDUV�
2SHUDWLRQDO�
DFWLYLWLHV�ZLOO�
FDUU\�RXW�URXWLQH�
HQYLURQPHQWDO�
PRQLWRULQJ��LH�
PRQWKO\��
TXDUWHUO\��
VHPHVWHU�DQG�
\HDUO\�LQ�
DFFRUGDQFH�ZLWK�
WKH�PRQLWRUHG�
HQYLURQPHQWDO�
FRPSRQHQWV��VR�
WKDW�WKH�VHULHV�
GDWD�FDQ�EH�XVHG�
WR�HYDOXDWH�WKH�
VWXG\�GHDGOLQH�
VSHFLILFDOO\�LQ�
GHWHUPLQLQJ�WKH�
HQYLURQPHQWDO�
WRQH��EDVLF�GDWD�

� 3XEOLF�KHDOWK ,QFUHDVHG�
QXPEHUV�LQ�SDLQ

7KH�PDLQWHQDQFH�DFWLYLWLHV�RI�WKH�
WUDQVPLVVLRQ�DQG�*,�OLQHV�DUH�SUHGLFWHG�WR�
KDYH�DQ�LPSDFW�RQ�WKH�LQFUHDVH�LQ�
PRUELGLW\��PRUELGLW\�UDWH��GXH�WR�D�
GHFUHDVH�LQ�WKH�TXDOLW\�RI�VXUIDFH�ZDWHU�
FDXVHG�E\�LQFUHDVHG�766��RLO�DQG�IDW�LQ�
WKH�UHFHLYLQJ�ZDWHU�ERG\��,QFUHDVHG�766��

,W�ZDV�
FRQFOXGHG�WR�EH�
'3+

��\HDUV�
2SHUDWLRQDO�
DFWLYLWLHV�ZLOO�
FDUU\�RXW�URXWLQH�
HQYLURQPHQWDO�
PRQLWRULQJ��LH�
PRQWKO\��
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1R�

&RPSRQHQWV�RI�
DFWLYLWLHV�WKDW�

KDYH�WKH�SRWHQWLDO�
WR�FDXVH�LPSDFWV

3ODQQHG�
(QYLURQPHQWD
O�0DQDJHPHQW

$IIHFWHG�
(QYLURQPHQWDO�
&RPSRQHQWV

6FRSLQJ

5HJLRQ
6WXGLHV

6WXG\�GHDGOLQH3RWHQWLDO�
,PSDFW

,PSDFW�HYDOXDWLRQ
3RWHQWLDO

,PSRUWDQW�
+\SRWKHWLF�
,PSDFWV
�'3+�

RLO�DQG�IDW�RFFXU�GXH�WR�VFDWWHUHG�
PDLQWHQDQFH�SURGXFWV�FDUULHG�E\�
UDLQZDWHU�DQG�LQWR�ULYHU�ZDWHUV�DURXQG�WKH�
ORFDWLRQ�RI�VXEVWDWLRQV��UHVXOWLQJ�LQ�
GHULYDWLYH�LPSDFWV�RQ�GLVUXSWLRQ�RI�
HQYLURQPHQWDO�KHDOWK��%DVHG�RQ�WKLV��DV�
ZHOO�DV�FRQVLGHUDWLRQ�RI�WKH�UHVXOWV�RI�
SXEOLF�FRQVXOWDWLRQV�WKDW�WKH�SXEOLF�LV�
FRQFHUQHG�DERXW�SROOXWLRQ�IURP�SURMHFW�
DFWLYLWLHV

TXDUWHUO\��
VHPHVWHU�DQG�
\HDUO\�LQ�
DFFRUGDQFH�ZLWK�
WKH�PRQLWRUHG�
HQYLURQPHQWDO�
FRPSRQHQWV��VR�
WKDW�WKH�VHULHV�
GDWD�FDQ�EH�XVHG�
WR�HYDOXDWH�WKH�
VWXG\�GHDGOLQH�
VSHFLILFDOO\�LQ�
GHWHUPLQLQJ�WKH�
HQYLURQPHQWDO�
WRQH��EDVLF�GDWD�
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7DEOH������ 0DWUL[�IRU�(YDOXDWLQJ�3RWHQWLDO�,PSDFWV�RI�$FWLYLW\�3ODQV�RQ�(QYLURQPHQWDO�

&RPSRQHQWV

7<3(�2)�$&7,9,7<

&20321(17
(19,5210(17

35$�&216758&7,21 &216758&7,21 23(5$7,21
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$�� 3+<6,&$/�
&+(0,675<

�� $LU�TXDOLW\ '3+ '73+ '73+ '3+

�� 1RLVH '73+ '73+ '73+ '73+ '3+

�� :DWHU�TXDOLW\ '3+ '3+ '3+

�� 7DWD�*XQD�/DKDQ '3+ '3+

�� 0DJQHWLF�)LHOG�DQG�
(OHFWULF�)LHOG

'3+

�� 7UDIILF

D� 6PRRWK�7UDIILF '73+

E� 5RDG�'DPDJH '73+

%���%,2/2*<

�� )ORUD��9HJHWDWLRQ� '73+

�� )DXQD '73+

�� :DWHU�%LRWD '3+ '3+ '3+

&���62&,$/�(&2120,&�&8/785(

���� /LYHOLKRRG '3+ '3+ '3+

���� 'HFUHDVLQJ�/DQG�
$VVHWV

'3+

���� $WWLWXGHV�DQG�
3HUFHSWLRQV 6RFLHW\

'73+ '73+ '73+ '3+ '3+ '3+ '3+ '3+ '3+ '3+ '3+

���� 6RFLDO�FRQIOLFW '3+ '3+ '3+ '3+

'���38%/,&�+($/7+

���� (QYLURQPHQWDO�
+HDOWK

'3+

���� 0RUELGLW\�)LJXUHV '3+

'HVFULSWLRQ��'3+��,PSRUWDQW�+\SRWKHWLF�,PSDFW��'73+��+\SRWKHWLF�1RW�,PSRUWDQW�,PSDFW
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327(17,$/ ,03$&76

,� 3UH FRQVWUXFWLRQ SKDVH
�� /LYHOLKRRG
�� 3HRSOH¶V $WWLWXGH DQG SHUFHSWLRQ
�� 6RFLDO FRQIOLFW

,,� &RQVWUXFWLRQ SKDVH
�� 7KH GHFUHDVH RI DLU TXDOLW\
�� 7KH LQFUHDVH RI QRLVH
�� 7KH GHFUHDVH RI ZDWHU TXDOLW\
�� 7KH FKDQJH RI ODQG XVH
�� 7KH GLVWUXEDQFH RI WUDIILFW
�� 7KH RFFXUDQFH RI URDG GDPDJH
� 7KH ORVV RI YHJHWDWLRQ
� 7KH GLVWUXEDQFH RI IDXQD
�� 7KH GLVWUXEDQFH RI DTXDWLF ELRWD
�� 7KH HPHUJHQFH RI HPSOR\PHQW DQG ORFDO EXVLQHVV
��� 3HRSOH¶V $WWLWXGH DQG SHUFHSWLRQ
��� 6RFLDO FRQIOLFW

,,,� 2SHUDWLRQ SKDVH
�� 7KH LQFUHDVH RI QRLVH
�� 7KH GHFUHDVH RI ZDWHU TXDOLW\
�� 7KH LQFUHDVH HOHFWULFLW\ ILHOG DQG PDJQHWLF ILHOG
�� 7KH GLVWUXEDQFH RI DTXDWLF ELRWD
�� 7KH GHFUHDVH RI ODQG DVVHW
� 7KH LQFUHDVH RI OLYHOLKRRG
� 3HRSOH¶V $WWLWXGH DQG SHUFHSWLRQ
�� 6RFLDO FRQIOLFW
�� 7KH GLVWUXEDQFH RI HQYLURQPHQWDO KHDOWK
��� 7KH LQFUHDVH RI PRUELGLW\

,GHQWLILFDWLRQ RI
SRWHQWLDO LPSDFW

(YDOXDWLRQ RI
SRWHQWLDO LPSDFW

0DWUL[ PHWKRG 	
VXJJHVWLRQ

)ORZFKDUW PHWKRG 	
UHFRPPHQGDWLRQ�
VRFLDOL]DWLRQ

+<327(7,&$/ 6,*1,),&$17 ,03$&76

3UH FRQVWUXFWLRQ SKDVH
�� /LYHOLKRRG
�� 3HRSOH¶V $WWLWXGH DQG SHUFHSWLRQ
�� 6RFLDO FRQIOLFW

,,� &RQVWUXFWLRQ SKDVH
�� 7KH GHFUHDVH RI DLU TXDOLW\
�� 7KH LQFUHDVH RI QRLVH
�� 7KH GHFUHDVH RI ZDWHU TXDOLW\
�� 7KH FKDQJH RI ODQG XVH
�� 7KH GLVWUXEDQFH RI WUDIILFW
�� 7KH RFFXUDQFH RI URDG GDPDJH
� 7KH ORVV RI YHJHWDWLRQ
� 7KH GLVWUXEDQFH RI IDXQD
�� 7KH GLVWUXEDQFH RI DTXDWLF ELRWD
�� 7KH HPHUJHQFH RI HPSOR\PHQW DQG ORFDO
EXVLQHVV
��� 3HRSOH¶V $WWLWXGH DQG SHUFHSWLRQ
��� 6RFLDO FRQIOLFW

,,,� 2SHUDWLRQ SKDVH
�� 7KH LQFUHDVH RI QRLVH
�� 7KH GHFUHDVH RI ZDWHU TXDOLW\
�� 7KH LQFUHDVH HOHFWULFLW\ ILHOG DQG PDJQHWLF ILHOG
�� 7KH GLVWUXEDQFH RI DTXDWLF ELRWD
�� 7KH GHFUHDVH RI ODQG DVVHW
� 7KH LQFUHDVH RI OLYHOLKRRG
� 3HRSOH¶V $WWLWXGH DQG SHUFHSWLRQ
�� 6RFLDO FRQIOLFW
�� 7KH GLVWUXEDQFH RI HQYLURQPHQWDO KHDOWK
��� 7KH LQFUHDVH RI PRUELGLW\

$FWLYLW\ FRPSRQHQWV WKDW SRWHQWLDOO\ FDXVH WKH LPSDFWV�
,� 3UH FRQWUXFWLRQ SKDVH
�� 3HUPLW PDQDJHPHQW
�� /DQG DQG SDWK VXUYH\
�� 6RFLDOLVDWLRQ RI DFWLYLW\ SODQ
�� &OHDQLQJ RI ODQG DQG SODQWDWLRQ
,,� &RQWUXFWLRQ SKDVH
�� 3URFXUHPHQW RI ZRUNHU
�� 0RELOL=DWLRQ RI KHDY\ HTXLSPHQW DQG PDWHULDO FRQVWUXFWLRQ
�� &OHDQLQJ WKH WRZHU VLWH DQG EDVLF EXLOGLQJ
�� &RQWUXFWLRQ RI IRXQGDWLRQ DQG WRZHU
�� :LWKGUDZDO RG FRQGXFWLYH ZLUH DQG JURXQG ZLUH
�� &RQVWUXFWLRQ RI VXEVWDWLRQ

,,,� 2SHUDWLRQ SKDVH
�� 'LVWULEXWLRQ RI HOHFWULFLW\ DQG RSHUDWLRQ RI VXEVWDWLRQ
�� 0DLQWHQDQFH RI WUDQVPLVVLRQ OLQH DQG VXEVWDWLRQ

(QYLURQPHQWDO FRPSRQHQWV WKDW SRWHQWLDOO\ DIIHFWHG�

,� 3K\VLFV�&KHPLVWU\
�� $LU 4XDOLWX\
�� 1RLVH
�� :DWHU TXDOLW\
�� /DQG XVH
�� 0DJQHWLF ODQG GDQ HOHFWULF ODQG
�� 7UDIILF
,,� %LRORJ\
�� )ORUD� 9HJHWDWLRQ
��� )DXQD
�� $TXDWLF ELRWD
,,,� 6RFLDO� (FRQRP\� DQG &XOWXUH
��� 2SSRUWXQLW\ RI HPSOR\PHQW DQG ORFDO EXVLQHVV
��� 'HFUHDVH RI ODQG DVVHW
��� 3HRSOH DWLWXGH DQG SHUFHSWLRQ
�� � 6RFLDO FRQIOLFW
,9� 3XEOLF KHDOWK
��� (QYLURQPHQWDO KHDOWK
��� 0RUELGLW\

2WKHU DFWLYLWLLHV DURXQG WKH SURMHFW

3HRSOH¶V 5HFRPHQGDWLRQ� 6XJJHVWLRQ� DQG RSLQLRQ

)LJXUH�������6FRSLQJ�)ORZ�&KDUW
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���� 6WXG\�$UHD�%RXQGDULHV�DQG�6WXG\�'HDGOLQHV

������ 6WXG\�$UHD�/LPLWV

7KH� ERXQGDULHV� RI� WKH� VWXG\� DUHD� DUH� GHWHUPLQHG� EDVHG� RQ� WKH� UHVXOWDQW� RI� WKH� SURMHFW�

ERXQGDULHV�� HFRORJLFDO� ERXQGDULHV�� VRFLDO� ERXQGDULHV�� DQG� DGPLQLVWUDWLYH� ERXQGDULHV�ZLWK�

GXH�UHJDUG�WR�WHFKQLFDO�FRQVWUDLQWV�

�������� 3URMHFW�/LPLWV

7KH�SURMHFW�ERXQGDU\�LV�WKH�HQWLUH�SURMHFW�DUHD�RI�WKH�1HWZRUN�'HYHORSPHQW�3ODQ�ZKHUH�WKH�

$GPLQLVWUDWLRQ� RI� WKH� ���� N9� 7UDQVPLVVLRQ� 1HWZRUN� LV� SODQQHG� WR� EH� DGPLQLVWUDWLYHO\�

ORFDWHG�LQ�%HQJNXOX�3URYLQFH�ZKLFK�FRYHUV�WKUHH�UHJHQFLHV����VXE�GLVWULFWV�DQG����YLOODJHV�

ZLWK�����������PHWHUV�DQG�����WRZHUV�DQG�7KH�*,�LV��������VTXDUH�PHWHUV�ORFDWHG�LQ�7DED�

$Q\DU� 9LOODJH�� 7KH� ORFDWLRQ� RI� WKH� DFWLYLW\� LV� DJULFXOWXUDO� ODQG�� PL[HG� JDUGHQV� DQG� ULFH�

ILHOGV�DQG�FRIIHH�JDUGHQV�

�������� (FRORJLFDO�/LPLWV

7KH� HFRORJLFDO� OLPLW� LV� WKH� GLVWULEXWLRQ� VSDFH� RI� WKH� LPSDFW� RI� WKH� ���� N9�7UDQVPLVVLRQ�

1HWZRUN�'HYHORSPHQW�3ODQ�DFFRUGLQJ� WR�DLU�DQG�DLU�SROOXWLRQ�PHGLD��7KH�QDWXUDO�SURFHVV�

WKDW�WDNHV�SODFH�LQ�WKH�VSDFH�LV�SUHGLFWHG�WR�XQGHUJR�IXQGDPHQWDO�FKDQJHV��,QFOXGHG�LQ�WKLV�

VSDFH�LV�WKH�VSDFH�DURXQG�WKH�SODQQHG�DFWLYLWLHV�ZKLFK�HFRORJLFDOO\�LPSDFWV�WKH�DFWLYLW\�

�� 7KH�GLVWULEXWLRQ�RI�SROOXWDQWV�WKURXJK�WKH�PHGLXP�RI�ZDWHU�LQ�WKH�UHFHLYLQJ�ZDWHU�ERG\�

LV�����P�GRZQVWUHDP�IURP�WKH�ORFDWLRQ�RI�WKH�DFWLYLW\�

7KH�HFRORJLFDO� OLPLW�RI� LPSDFW�GLVWULEXWLRQ�LV�EDVHG�RQ�WKH�GLVFKDUJH�RI� WKH�UHFHLYLQJ�

ZDWHU� ERG\� �GLWFK� �� LUULJDWLRQ� FKDQQHO��� ZKLFK� LV� ������ OLWHUV� �� VHFRQG�� VR� WKDW� WKH�

PD[LPXP�GLVWDQFH�RI� LPSDFW�GLVWULEXWLRQ�WKURXJK�ZDWHU�UHDFKHV�D�GLVWDQFH�RI�DURXQG�

����P�

�� 7KH� HFRORJLFDO� OLPLW� RI� WKH� LPSDFW� GLVWULEXWLRQ� WKURXJK� DLU� PHGLD� LV� EDVHG� RQ�

FRQVLGHUDWLRQ�RI�ZLQG�GLUHFWLRQ�DQG�VSHHG�

�������� 6RFLDO�%RXQGDULHV

6RFLDO�ERXQGDULHV�DUH�GHWHUPLQHG�EDVHG�RQ� WKH�SRVVLELOLW\�RI� WKH�VRFLDO�FRPPXQLW\�EHLQJ�

DIIHFWHG�E\� WKH�SODQQHG�DFWLYLWLHV�DQG�DUHDV�ZKHUH� VRFLDO�� HFRQRPLF�DQG�FXOWXUDO�EHQHILWV�

DQG�LQWHUHVWV�FKDQJH��7KLV�VRFLDO�ERXQGDU\�HQFRPSDVVHV�VHWWOHPHQWV�WKDW�DUH�LQ WKH�DUHD�RI�

LPSDFW� WKDW� LV� H[SHFWHG� WR� EH� DIIHFWHG� E\� DFWLYLWLHV�� ERWK� GLUHFWO\� DQG� LQGLUHFWO\�� ZKLFK�
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LQFOXGHV� WKH� FRPPXQLW\� LQ�7DED�$Q\DU�9LOODJH��0DQJNRKDUMR�9LOODJH�� 6XNDVDUL�9LOODJH��

7DODQJ� 5DWDX� 5LPER� 3HQJDGDQJ� ([LW�� 7LN� .XWR� 9LOODJH� �� $LU� 'LQJLQ� 9LOODJH� �%LRD�

6HQJRN���%DEDNDQ�%DUX�9LOODJH��%DQJXQ�-D\D�9LOODJH��$LU�%HQLQJ�9LOODJH��7HEDW�7HQRQJ�

/XDU�9LOODJH��3DO�9,,,���'HODSDQ�9LOODJH��3DO�7XMXK�9LOODJH��3DO�6HUDWXV�9LOODJH��%DQGXQJ�

0DUJD�9LOODJH��'DWDUDQ�7DSXV�9LOODJH��7DEDUHQDK�9LOODJH���+HURHV
�9LOODJH��6XND�'DWDQJ�

9LOODJH��/XEXN�.HPEDQJ�9LOODJH��%DWXSDQFR�9LOODJH��7DODQJ�%HQLK�9LOODJH��'ZL�7XQJJDO�

([LW�� 3XQJXN� /DODQJ� 9LOODJH�� /XEXN� 8EDU� 9LOODJH�� :DWDV� 0DUJD� 9LOODJH�� /XEXN�

3HQ\DPXQ�9LOODJH��%XNLW�%DULVDQ�9LOODJH��%XUQLVDUL�9LOODJH�DQG�3HNDORQJDQ�9LOODJH�

�������� $GPLQLVWUDWLYH�/LPLWV

$GPLQLVWUDWLYH� ERXQGDULHV� DUH� GHWHUPLQHG� RQ� WKH� EDVLV� RI� JRYHUQPHQW� DGPLQLVWUDWLYH�

ERXQGDULHV� WKDW� DUH� GLUHFWO\� LQIOXHQFHG� E\� WKH� SODQQHG� DFWLYLWLHV�� ZKLFK� LQFOXGH� /HERQJ�

5HJHQF\��5HMDQJ�/HERQJ�DQG�.HSDKLDQJ�

������ 6WXG\�GHDGOLQH

7KH�GHDGOLQH�IRU�WKH�(,$�UHYLHZ�RI�WKH�����N9�7UDQVPLVVLRQ�1HWZRUN�'HYHORSPHQW�3ODQ�

LV� GHWHUPLQHG� EDVHG� RQ� WKH� W\SH� RI� DFWLYLW\� GXULQJ� SUH�FRQVWUXFWLRQ�� FRQVWUXFWLRQ� DQG�

RSHUDWLRQ��'HWHUPLQDWLRQ�RI WKH�GHDGOLQH�IRU�UHYLHZ�EDVHG�RQ�FRQVLGHUDWLRQ�

�� 7KH�KXH�FRQGLWLRQ�RI� WKH� HQYLURQPHQW�GRHV�QRW� FKDQJH� VLJQLILFDQWO\� LQ� D� VKRUW� WLPH��

WKDW�LV��LI�WKH�GHYHORSPHQW�RI�WKH�UHJLRQ�DQG�DFWLYLWLHV�DUH�WKH�VDPH�DV�LW�LV�WRGD\�

�� *RYHUQPHQW�SROLFLHV�GR�QRW�FKDQJH�LQ�HQYLURQPHQWDO�DVSHFWV�

�� $FWLYLWLHV� FDUULHG�RXW�E\� WKH�����N9�7UDQVPLVVLRQ�1HWZRUN�'HYHORSPHQW�3ODQ�KDYH�

QRW�XQGHUJRQH�PDQ\�IXQGDPHQWDO�FKDQJHV�

7DEOH�������6WXG\�GHDGOLQHV�IRU�HDFK�RI�WKH�LPSRUWDQW�K\SRWKHWLFDO�LPSDFWV

1R� ,PSRUWDQW�+\SRWKHWLF�,PSDFWV
6WXG\�
GHDGOLQH

5HDVRQ

, 3UH�&RQVWUXFWLRQ�3KDVH

6XUYH\V�DQG�SHUPLWV�DQG�ODQG�DFTXLVLWLRQ�ZLOO�ODVW�
IRU� ��� PRQWKV�� XQWLO� FRQVWUXFWLRQ� DFWLYLWLHV� DUH�
FDUULHG�RXW�DQG�VXUYH\V�DQG�SHUPLWV�DUH�SUHGLFWHG�
WR�EH�FRPSOHWHG�

� 3HUPLW�0DQDJHPHQW ���PRQWKV

� /DQG�DQG�3DWK�6XUYH\ ���PRQWKV

� 'LVVHPLQDWLRQ�RI�$FWLYLW\�3ODQV ���PRQWKV

� /DQG�DQG�3ODQW�/LEHUDWLRQ ���PRQWKV

,,� &RQVWUXFWLRQ�3KDVH�

�� 'HFUHDVLQJ�DLU�TXDOLW\ ���0RQWKV &RQVWUXFWLRQ� DFWLYLWLHV� RI� WKH� WUDQVPLVVLRQ�
QHWZRUN DQG�VXEVWDWLRQV�ZLOO�EH�FDUULHG�RXW�IRU�XS�
WR����PRQWKV
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1R� ,PSRUWDQW�+\SRWKHWLF�,PSDFWV
6WXG\�
GHDGOLQH

5HDVRQ

�� ,QFUHDVHG�QRLVH ���0RQWKV &RQVWUXFWLRQ� DFWLYLWLHV� RI� WKH� WUDQVPLVVLRQ�
QHWZRUN�DQG�VXEVWDWLRQV�ZLOO�EH�FDUULHG�RXW�IRU�XS�
WR����PRQWKV

�� 'HFUHDVLQJ�ULYHU�ZDWHU�TXDOLW\ ���0RQWKV &RQVWUXFWLRQ� DFWLYLWLHV� RI� WKH� WUDQVPLVVLRQ�
QHWZRUN�DQG�VXEVWDWLRQV�ZLOO�EH�FDUULHG�RXW�IRU�XS�
WR����PRQWKV

�� &KDQJH�LQ�/DQG�8VH ���0RQWKV &RQVWUXFWLRQ� DFWLYLWLHV� RI� WKH� WUDQVPLVVLRQ�
QHWZRUN�DQG�VXEVWDWLRQV�ZLOO�EH�FDUULHG�RXW�IRU�XS�
WR����PRQWKV

�� 'LVUXSWLRQ�RI�VPRRWK�WUDIILF ���0RQWKV &RQVWUXFWLRQ� DFWLYLWLHV� RI� WKH� WUDQVPLVVLRQ�
QHWZRUN�DQG�VXEVWDWLRQV�ZLOO�EH�FDUULHG�RXW�IRU�XS�
WR����PRQWKV

�� 5RDG�'DPDJH�2FFXUUHG ���0RQWKV &RQVWUXFWLRQ� DFWLYLWLHV� RI� WKH� WUDQVPLVVLRQ�
QHWZRUN�DQG�VXEVWDWLRQV�ZLOO�EH�FDUULHG�RXW�IRU�XS�
WR����PRQWKV

�� /RVV�RI�9HJHWDWLRQ��)ORUD� ���0RQWKV &RQVWUXFWLRQ� DFWLYLWLHV� RI� WKH� WUDQVPLVVLRQ�
QHWZRUN�DQG�VXEVWDWLRQV�ZLOO�EH�FDUULHG�RXW�IRU�XS�
WR����PRQWKV

�� 'LVUXSWLRQ�RI�/DQG�)DXQD ���0RQWKV &RQVWUXFWLRQ� DFWLYLWLHV� RI� WKH� WUDQVPLVVLRQ�
QHWZRUN�DQG�VXEVWDWLRQV�ZLOO�EH�FDUULHG�RXW�IRU�XS�
WR����PRQWKV

�� 'LVUXSWLRQ� RI� )UHVKZDWHU� %LRWD�
+DELWDW

���0RQWKV &RQVWUXFWLRQ� DFWLYLWLHV� RI� WKH� WUDQVPLVVLRQ�
QHWZRUN�DQG�VXEVWDWLRQV�ZLOO�EH�FDUULHG�RXW�IRU�XS�
WR����PRQWKV

��� 2SHQ� HPSOR\PHQW� DQG� EXVLQHVV�
RSSRUWXQLWLHV

���0RQWKV &RQVWUXFWLRQ� DFWLYLWLHV� RI� WKH� WUDQVPLVVLRQ�
QHWZRUN�DQG�VXEVWDWLRQV�ZLOO�EH�FDUULHG�RXW�IRU�XS�
WR����PRQWKV

��� &RPPXQLW\� DWWLWXGHV� DQG�
SHUFHSWLRQV

���0RQWKV &RQVWUXFWLRQ� DFWLYLWLHV� RI� WKH� WUDQVPLVVLRQ�
QHWZRUN�DQG�VXEVWDWLRQV�ZLOO�EH�FDUULHG�RXW�IRU�XS�
WR����PRQWKV

��� 7KH�3RWHQWLDO�IRU�6RFLDO�&RQIOLFW ���0RQWKV &RQVWUXFWLRQ� DFWLYLWLHV� RI� WKH� WUDQVPLVVLRQ�
QHWZRUN�DQG�VXEVWDWLRQV�ZLOO�EH�FDUULHG�RXW�IRU�XS�
WR����PRQWKV

,,,� 2SHUDWLRQ�3KDVH�

�� 3HQLQJNDWDQ�NHELVLQJDQ ���0RQWKV

� $FWLYLWLHV� DURXQG� WKH� SURMHFW� ORFDWLRQ� DUH�
GLIILFXOW�WR�SUHGLFW�FKDQJHV�

� $V�ORQJ�DV�WKH�PDQDJHPHQW�SODQ�LV�FDUULHG�RXW�
LQ� DFFRUGDQFH� ZLWK� WKH� GLUHFWLRQV� JLYHQ�� WKH�
LPSDFW� RI� DFWLYLWLHV� RQ� VRFLDO�� HFRQRPLF� DQG�
FXOWXUDO�FRPSRQHQWV�FDQ�EH�FRPSOHWHG�ZLWKLQ�
���PRQWKV

�� 'HFUHDVLQJ�ZDWHU�TXDOLW\ ����0RQWKV

�� (OHFWULF�ILHOG�DQG�PDJQHWLF�ILHOG ����0RQWKV

�� 'LVUXSWLRQ�RI�:DWHU�%LRWD ����0RQWKV

�� 'HFUHDVH�LQ�ODQG�DVVHWV ���0RQWKV

�� /LYHOLKRRG�LPSURYHPHQWV ���0RQWKV

�� &RPPXQLW\� DWWLWXGHV� DQG�
SHUFHSWLRQV

���0RQWKV

�� 7LPEXOQ\D�3RWHQVL�.RQIOLN�6RVLDO ���0RQWKV

�� *DQJJXDQ�.HVHKDWDQ�PDV\DUDNDW ���0RQWKV

��� ,QFUHDVHG�0RUELGLW\ ���0RQWKV
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7KH�JHQHUDO�GHVFULSWLRQ�RI� WKH�FRQGLWLRQ�RI� WKH�HQYLURQPHQWDO�VHWWLQJ� LQ� WKH�VWXG\�DUHD� LV�

EDVHG� RQ� SULPDU\� GDWD� DQG� VHFRQGDU\� GDWD�� 3ULPDU\� GDWD� FROOHFWLRQ� LV� GRQH� E\� VXUYH\�

PHWKRGV�� VXFK� DV� FRQGXFWLQJ� REVHUYDWLRQV�� ILHOG� PHDVXUHPHQWV�� VDPSOLQJ� IRU� DQDO\WLFDO�

PDWHULDOV� LQ� WKH� ODERUDWRU\� DQG� VWUXFWXUHG� LQWHUYLHZV�� ZKLOH� VHFRQGDU\� GDWD� LV� FROOHFWHG�

WKURXJK� OLWHUDWXUH� VWXGLHV� IURP� YDULRXV� UHVHDUFK� UHSRUWV� UHOHYDQW� WR� $1'$/�

�(QYLURQPHQWDO� ,PSDFW�$QDO\VLV�5HSRUW�� VWXG\�RI� WKH�DFWLYLW\�SODQ�DQG� LQIRUPDWLRQ� IURP�

UHOHYDQW� DJHQFLHV�� 7KH� IROORZLQJ� LV� DQ� RYHUYLHZ� RI� WKH� FRQGLWLRQ� RI� WKH� HQYLURQPHQWDO�

FRQGLWLRQV�DW�WKHORFDWLRQ�RI�WKH�SURMHFW�VLWH�DQG

�����&KHPLFDO�3K\VLFDO�&RPSRQHQWV

������&OLPDWRORJ\

���&OLPDWH

'HVFULSWLRQV� RI� FOLPDWH� LQ� WKH� VWXG\� DUHD� DUH� VWDWHG�� DPRQJ� RWKHUV�� E\� SDUDPHWHUV� RI�

DYHUDJH� PRQWKO\� DLU� WHPSHUDWXUH�� UHODWLYH� KXPLGLW\�� UDLQIDOO� DQG� PRQWKO\� UDLQ\� GD\V��

GRPLQDQW�ZLQG�GLUHFWLRQ��GRPLQDQW�ZLQG�VSHHG�DQG�FODVV�RU�FOLPDWH�W\SH��0RQWKO\�UDLQIDOO�

LQ�%HQJNXOX�3URYLQFH�LV�DWWDLQHG�IURP�FOLPDWH�GDWD�LQ�������5DLQIDOO�GDWD�LQ�WKH�VWXG\�DUHD�

DUH�SUHVHQWHG�LQ�7DEOH�����

7DEOH������5DLQIDOO�RI�WKH�6WXG\�$UHD�LQ�����

0RQWK 5DLQIDOOV��PP�

-DQXDU\ ���
)HEUXDU\ ���
0DUFK ���
$SULO ���
0D\ ���
-XQH ���
-XO\ ���

$XJXVW ���
6HSWHPEHU ���
2FWREHU ���
1RYHPEHU ���
'HFHPEHU ���

6RXUFH���&ODVV�,,�&OLPDWRORJ\�6WDWLRQ��%DDL�,VODQG��%HQJNXOX������
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7DEOH������&OLPDWH�SDUDPHWHU�VXPPDU\�LQ�WKH�VWXG\�DUHD�\HDU ����

1R 0RQWK
$YHUDJH�

7HPSHUDWXUH
�R&�

5HODWLYH�
+XPLGLW\

���

:LQG�GLUHFWLRQ :LQG�YHORFLW\

7HUP
9DOXH�
�GHJUHH�

�NP�KU� �.QRWV�

�� -DQXDU\ ����� �� : ��� ���� �����

�� )HEUXDU\ ����� �� : ��� ���� �����

�� 0DUFK ����� �� : ��� ���� �����

��� $SULO ����� �� : ��� ���� �����

��� 0D\ ����� �� : ��� ���� ����

�� -XQH ����� �� : ��� ���� �����

�� -XO\ ����� �� 6( ��� ���� �����

��� $XJXVW ����� �� 6( ��� ���� �����

��� 6HSWHPEHU ����� �� 6( ��� ���� �����

��� 2FWREHU ����� �� 6 ��� ���� �����

��� 1RYHPEHU ����� �� : ��� ���� �����

���� 'HFHPEHU ����� �� : ��� ���� �����

6RXUFH��&ODVV�,,�&OLPDWRORJ\�6WDWLRQ�LQ�%DDL�,VODQG��%HQJNXOX�����������NP���K� �����������NQRWV

&OLPDWH�LQ�WKH�VWXG\�DUHD�IDOOV�LQ�W\SH��$���FOLPDWH�FDWHJRU\ DFFRUGLQJ�WR�WKH�6FKPLGW�DQG�

)HUJXVRQ�FOLPDWH� FODVVLILFDWLRQ��ZKHUH� WKH� DYHUDJH�GU\�PRQWK� LV� ������PRQWKV�ZKLOH� WKH�

DYHUDJH�ZHW�PRQWK�LV��������PRQWKV��7KH�TXRWLHQW�IRU�ERWK�SURGXFH�QXPEHUV�4� ��������

7KXV�� WKH� DFWLYLW\� DUHD� IDOOV� XQGHU� WKH� FOLPDWH� W\SH� �$�� �4� YDOXH� EHWZHHQ� ��������� ,Q�

.RSSHQ� FOLPDWH� FODVVLILFDWLRQ� LW� LV� FDWHJRUL]HG� DV� FOLPDWH� W\SH� $I� �WURSLFDO� UDLQIRUHVW�

FOLPDWH���ZKLFK�LV�FKDUDFWHUL]HG�E\�DQ�DYHUDJH�PRQWKO\�WHPSHUDWXUH�RI�PRUH�WKDQ����R&��DQ�

DQQXDO� WHPSHUDWXUH�RI����R&� � ���R&�ZLWK�PRQWKO\� UDLQIDOO�RI�PRUH� WKDQ����PP��:KLOH�

DFFRUGLQJ� WR�2OGHPDQ� FOLPDWH� FODVVLILFDWLRQ� LV� FODVVLILHG� DV� FOLPDWH� W\SH�%�� �KDYLQJ�����

WLPHV�ZHW�PRQWKV�LQ�D�URZ��ZKHUH�ZHW�PRQWKV�DUH�WKH�PRQWKV�ZLWK�PRQWKO\�UDLQIDOO!�����

PP��KXPLG�PRQWKV�DUH�WKH�PRQWKV�ZLWK���������PP�PRQWKO\�UDLQIDOO��DQG�GU\�PRQWKV�DUH�

WKH�PRQWKV�ZLWK�������PP�UDLQIDOO���,Q�)LJXUH������D�ZLQG�URVH�LV�VKRZQ�DQG�LW�LV�YLVLEOH�

WKDW� WKH� GRPLQDQW�ZLQG� EORZV� IURP� WKH�:HVW� DQG� 6RXWKHDVW�� 5HVXOWDQ�ZLQG� GLUHFWLRQ� LV�

EHWZHHQ�WKH�ZHVW�DQG�VRXWK��VRXWKZHVW��OLQHV��$YHUDJH�ZLQG�YHORFLW\�EDVHG�RQ�GDWD�IRU�WKH�

ODVW����\HDUV�IURP�&ODVV�,,�&OLPDWRORJ\�6WDWLRQ�LQ�%DDL�,VODQG��%HQJNXOX��LV�������NP���K�RU�

�����NQRWV�
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)LJXUH������:LQGURVH�RI�ZLQG�GLUHFWLRQ�DQG�ZLQG�YHORFLW\�LQ�WKH�VWXG\�DUHD

�������$LU�4XDOLW\

7KH�6877�����N9��+LJK�9ROWDJH�$LU�&KDQQHO��ZLOO�SDVV�WKURXJK�WKH�DUHD�FRQVLVWV�SDUWO\�

RI�ORFDO�SODQWDWLRQV��ULFH�ILHOGV��VKUXEV��DQG�DURXQG�WKH�IRUHVW�DUHD��)RU�UHVLGHQWLDO�DUHDV�WKH�

DLU� TXDOLW\� LV� JHQHUDOO\� LQIOXHQFHG� E\� GRPHVWLF DFWLYLWLHV� ERWK� KRXVHKROG� DFWLYLWLHV� DQG�

SDVVLQJ�WKURXJK�PRWRUL]HG�YHKLFOHV��HYHQ�WKRXJK�LW�VWLOO�ORRNV�UHODWLYHO\�ORZ��:KHUHDV�IRU�

DUHDV�ZLWK� ORZHU� SRSXODWLRQ� GHQVLW\� �SODQWDWLRQ�DJULFXOWXUDO� DUHDV��� JHQHUDOO\� DIIHFWHG� E\�

WRSRJUDSK\��FOLPDWRORJ\�DQG�PHWHRURORJ\�LQ�WKH�DUHD��,Q�JHQHUDO��DLU�TXDOLW\�LQ�DQ�DUHD�LV�

LQIOXHQFHG� E\�� JHRJUDSKLFDO� FRQGLWLRQV�� WRSRJUDSK\�� FOLPDWRORJ\��PHWHRURORJ\�� SROOXWDQW�

VRXUFHV�LQ�WKH�DUHD�DQG�VXUURXQGLQJ�DUHDV�

7KH�FRQGLWLRQ�RI�HQYLURQPHQWDO�VHWWLQJ�IRU�DPELHQW�DLU�TXDOLW\�SDUDPHWHUV�LV�FDUULHG�RXW�E\�

WDNLQJ� VDPSOHV� DQG� PHDVXULQJ� DLU� TXDOLW\� DW� VHYHUDO� VDPSOLQJ� ORFDWLRQV� DV� SUHVHQWHG� LQ�

7DEOH��6DPSOLQJ�LV�GRQH�GXULQJ�WKH�GD\�

:53/27�9LHZ���/DNHV�(QYLURQPHQWDO�6RIWZDUH

352-(&7�12��

'$7(�

����������

02'(/(5�

,U��/(',6�+(58�63���06L

&203$1<�1$0(�

37�3/1��3HUVHUR��8,3�5,1*�
607�,,

&200(176�:,1'�526(�3/27�

.DE��.HSDKLDQJ��5HMDQJ�/HERQJ��GDQ�/HERQJ
6XPEHU���6WD��.OLPDWRORJL�.HODV�,,�3XODX�%DDL�%HQJNXOX

5HVXOWDQW�9HFWRU

����GHJ������

1257+

6287+

:(67 ($67

���

���

���

���

���
'$7$�3(5,2'�

6WDUW�'DWH��������������������
(QG�'DWH��������������������

:,1'�63(('�
�.QRWV�

�! ��

������

������

������

������

&DOPV�������

$9*��:,1'�63(('�

�����.QRWV

&$/0�:,1'6�

�����

727$/�&2817�

����KUV�

',63/$<�
�:LQG�6SHHG
'LUHFWLRQ��EORZLQJ�IURP�



&+$37(5�,,�(19,5210(17$/�%$6(/,1(�'$7$ 37��3/1��3HUVHUR��81,7�,1'8.�3(0%$1*81$1�3(0%$1*.,7�680$7(5$

,, � � $1'$/�2)�'(9(/230(17�3/$1�2)�����.9�75$160,66,21�/,1(��3/73�+8/8/$,6�3(.$/21*$1�$1'�5($/7('�68%67$7,21
,1�',675,&7�2)�/(%21*��5(-$1*�/(%21*�$1'�.(3$+,$1*��%(1*.8/8�3529,1&(

7DEOH����� $PELHQW�$LU�4XDOLW\�7HVW�5HVXOW��)LUVW�0HDVXUHPHQW�

1R� 3DUDPHWHU 8QLW 7HVW�5HVXOW
4XDOLW\�
67DQGDUG

0HWKRG

� 6XOIXU�'LR[LGH �62�� �J�1P� ����� ����� 61,���������������

�
&DUERQ� 0RQR[LGH�
�&2�

�J�1P� ������ �������� ,.�6�8$���&2�0HWHU�

�
1LWURJHQ� 'LR[LGH
�12��

�J�1P� ���� ����� 61,���������������

� 2[LGDQH �2�� �J�1P� ����� ����� 61,���������������

� 7�6�3 �J�1P� ����� � *UDYLPHWULF

� 1RLVH G%$ ����� ����
,.� 6�8$������������������������������

�6RXQG�/HYHO�0HWHU�

$QQRWDWLRQ�

/RFDWLRQ�RI�3/73�8OX�/DLV�������
������/6��������
�����%7�

���4XDOLW\�6WDQGDUGV�IRU�$PELHQW�$LU�4XDOLW\�%DVHG�RQ�*RYHUQPHQW�5HJXODWLRQ�1R�����RI�����

���1RLVH�/HYHO�6WDQGDUGV�%DVHG�RQ�0LQLVWHU�RI�(QYLURQPHQW�'HFUHH�1R��.HS�������0(1/+���,,��������

7KH�VLJQ�����VKRZV�EHORZ�WKH�GHWHFWLRQ�OLPLW�

6LJQV����LQGLFDWH�WKDW�WKH\�KDYH�QRW�EHHQ�DFFUHGLWHG�E\�.$1�

'HWDLOV�RQ�7HVW�6DPSOLQJ��

%ULJKW�$LU�&RQGLWLRQ��ZHDWKHU���$LU�7HPSHUDWXUH�����R&��+XPLGLW\��������:LQG�LV�FRPLQJ�IURP������� �������:LQG�
9HORFLW\������ ����P���VHF�

7DEOH����� $PELHQW�$LU�4XDOLW\�7HVW�5HVXOW �VHFRQG�PHDVXUHPHQW�

1R� 3DUDPHWHU 8QLW 7HVW�5HVXOW
4XDOLW\�

6WDQGDUGV
0HWKRG

� 6XOIXU�'LR[LGH �62�� �J�1P� ����� ����� 61,���������������

�
&DUERQ� 0RQR[LGH�
�&2�

�J�1P�
������ �������� ,.�6�8$���&2�0HWHU�

�
1LWURJHQ� 'LR[LGH
�12�� �J�1P� ����� ����� 61,���������������

� 2[LGDQH �2�� �J�1P� ����� ����� 61,���������������

� 7�6�3 �J�1P� ����� � *UDYLPHWULF

� 1RLVH G%$ ����� ����
,.� 6�8$������������������������������

�6RXQG�/HYHO�0HWHU�

$QQRWDWLRQ�

/RFDWLRQ�RI�5HMDQJ�/HERQJ�'LVWULFW�VHWWOHPHQW�������
������/6��������
������%7�

���4XDOLW\�6WDQGDUGV�IRU�$PELHQW�$LU�4XDOLW\�%DVHG�RQ�*RYHUQPHQW�5HJXODWLRQ�1R�����RI�����

���1RLVH�/HYHO�6WDQGDUGV�%DVHG�RQ�0LQLVWHU�RI�(QYLURQPHQW�'HFUHH�1R��.HS�������0(1/+���,,��������

7KH�VLJQ�����VKRZV�EHORZ�WKH�GHWHFWLRQ�OLPLW�
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6LJQV����LQGLFDWH�WKDW�WKH\�KDYH�QRW�EHHQ�DFFUHGLWHG�E\�.$1�

'HWDLOV�RQ�7HVW�6DPSOLQJ��

%ULJKW�$LU�&RQGLWLRQ��ZHDWKHU���$LU�7HPSHUDWXUH�����R&��+XPLGLW\��������:LQG�LV�FRPLQJ�IURP������� ������:LQG�
9HORFLW\������ ����P���VHF�

7DEOH������$PELHQW�$LU�4XDOLW\�7HVW�5HVXOWV��WKLUG�PHDVXUHPHQW�

1R� 3DUDPHWHU 8QLW 7HVW�5HVXOW
4XDOLW\�

6WDQGDUGV
0HWKRG

� 6XOIXU�'LR[LGH �62�� �J�1P� ����� ����� 61,���������������

�
&DUERQ� 0RQR[LGH�
�&2�

�J�1P�
������ �������� ,.�6�8$���&2�0HWHU�

�
1LWURJHQ� 'LR[LGH
�12�� �J�1P� ���� ����� 61,���������������

� 2[LGDQH �2�� �J�1P� ����� ����� 61,���������������

� 7�6�3 �J�1P� ����� � *UDYLPHWULF

� 1RLVH G%$ ����� ����
,.� 6�8$������������������������������

�6RXQG�/HYHO�0HWHU�

$QQRWDWLRQ�
/RFDWLRQ�$URXQG�WKH�6XEVWDWLRQ�������
������/6��������
������%7�
���4XDOLW\�6WDQGDUGV�IRU�$PELHQW�$LU�4XDOLW\�%DVHG�RQ�*RYHUQPHQW�5HJXODWLRQ�1R�����RI�����
���1RLVH�/HYHO�6WDQGDUGV�%DVHG�RQ�0LQLVWHU�RI�(QYLURQPHQW�'HFUHH�1R��.HS�������0(1/+���,,��������
7KH�VLJQ�����VKRZV�EHORZ�WKH�GHWHFWLRQ�OLPLW�
6LJQV����LQGLFDWH�WKDW�WKH\�KDYH�QRW�EHHQ�DFFUHGLWHG�E\�.$1�
'HWDLOV�RQ�7HVW�6DPSOLQJ�
%ULJKW�$LU�&RQGLWLRQ��ZHDWKHU���$LU�7HPSHUDWXUH�����R&��+XPLGLW\��������:LQG�IURP�'LUHFWLRQ�������� ����
���:LQG�6SHHG������ ����P���VHF

7KH�ODERUDWRU\�DQDO\VLV�UHVXOWV�RI�DLU�TXDOLW\�VDPSOHV��7DEOH������LQGLFDWH�WKDW�DOO�DLU�TXDOLW\�

SDUDPHWHUV� DUH� EHORZ� WKHLU� UHVSHFWLYH� TXDOLW\� VWDQGDUGV� LQ� DFFRUGDQFH�ZLWK� *RYHUQPHQW�

5HJXODWLRQ�RI� WKH�5HSXEOLF�RI� ,QGRQHVLD�1XPEHU����\HDU������FRQFHUQLQJ�$LU�3ROOXWLRQ�

&RQWURO��H[FHSW�763�SDUDPHWHUV�DW�8���ORFDWLRQV��7KXV�WKH�WHVW�UHVXOWV�DQG�FRQGLWLRQV�RI�DLU�

TXDOLW\� DW� WKH� ORFDWLRQ� RI� WKH� DFWLYLW\� SODQ� DUH� VWLOO� YHU\� JRRG� DQG� PHHW� WKH� DSSOLFDEOH�

UHJXODWLRQV��7KH�763�SDUDPHWHUV� DW� WKH� ORFDWLRQ�RI�%DEDNDQ %DUX� VHWWOHPHQW� WKDW� H[FHHG�

%0/�� � DUH� FDXVHG�E\� WKH� FRQGLWLRQ�RI� WKH� ORFDWLRQ�RI� WKH� VHWWOHPHQWV�� ,W� LV� DQ�RSHQ� ODQG�

ORFDWHG�E\�WKH�URDGVLGH�RI�WKH�GLVWULFW�URDG��DQG�WKH�YLOODJH�URDG�LV�XQSDYHG�ZKLFK�LQFUHDVHV�

IO\LQJ�GXVW��763��
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�������1RLVH

7KH�FRQGLWLRQ�RI�WKH�HQYLURQPHQWDO�VHWWLQJ�IRU�QRLVH�SDUDPHWHUV�LV�GRQH�E\�VDPSOLQJ�DQG�

PHDVXULQJ�QRLVH�DW�VHYHUDO�VDPSOLQJ�ORFDWLRQV�DV�SUHVHQWHG�LQ�WKH�WDEOH��6DPSOLQJ�LV�GRQH�

GXULQJ�WKH�GD\�

1RLVH�LV�DQ�XQZDQWHG�VRXQG��DQG�LWV�QDWXUH�LV�UHODWLYHO\�GHSHQGHQW�RQ�WKH�SHUFHSWLRQ�RI�WKH�

LQGLYLGXDO�ZKR� KHDUV� LW�� 7KLV� QRLVH� FDQ� DULVH� IURP� QDWXUDO� DFWLYLWLHV� �� SURFHVVHV� VXFK� DV�

ZLQG� DQG� RWKHU� WKLQJV�� LW� FDQ� DOVR� DULVH� GXH� WR� KXPDQ� DFWLYLWLHV� VXFK� DV� WKH� VRXQG� RI�

PRWRUL]HG�YHKLFOHV��VHWWOHPHQWV��DQG�RWKHUV�

7R�GHWHUPLQH�WKH�FRQGLWLRQ�RI�DLU�TXDOLW\�DW�WKH�ORFDWLRQ�RI�WKH�DFWLYLW\��PHDVXUHPHQWV�DQG�

VDPSOLQJ� RI� DLU� TXDOLW\�ZHUH� FDUULHG� RXW� DW� WKUHH� ORFDWLRQV� WKDW� UHSUHVHQW� WKH� ORFDWLRQ� RI�

SURVSHFWLYH�SODQWDWLRQ�DQG�VHWWOHPHQWV��6DPSOLQJ�ORFDWLRQ�PDS�IRU�DPELHQW�DLU�TXDOLW\�DQG�

QRLVH� DV� ZHOO� DV� ZDWHU� �� ELRWD�� VRLO�� IORUD� �� IDXQD� DQG� VRFLRHFRQRPLF� DQG� FXOWXUH� DUH�

SUHVHQWHG�LQ�WKH�,PDJH�RI�$LU�4XDOLW\�DQG�1RLVH�0HDVXUHPHQW���$QDO\VLV�5HVXOWV�SUHVHQWHG�

LQ�7DEOH������7DEOH�����DQG�7DEOH�����

7KH� QRLVH� SDUDPHWHU� OHYHO� VKRZV� WKDW� WKH DYHUDJH� QRLVH� OHYHO� DW� WKH� DFWLYLW\� ORFDWLRQ� LV�

������� ������G%$��WKH�TXDOLW\�VWDQGDUG�IRU�WKLV�SDUDPHWHU�LV����G%$��UHVLGHQW�VHWWOHPHQW���

7KXV��WKH�FXUUHQW�QRLVH�OHYHO�VWLOO�PHHWV�WKH�TXDOLW\�VWDQGDUGV�LQ�DFFRUGDQFH�ZLWK�WKH�'HFUHH�

RI�WKH�6WDWH�0LQLVWHU RI�(QYLURQPHQW�1XPEHU��.(3������0(1/+��������FRQFHUQLQJ�1RLVH�

/HYHO�6WDQGDUGV��0RVW�RI�WKHVH�SDUDPHWHUV�DUH�HYHQ�IDU�EHORZ�WKH�TXDOLW\�VWDQGDUGV�VXFK�DV�

&2��62���DQG�12��

)URP�WKH�GHWHFWHG�DLU�TXDOLW\�SDUDPHWHUV�LW�FDQ�EH�VHHQ�WKDW�WKH�&2�FRQFHQWUDWLRQ�LV YHU\�

ORZ��ZKLFK� LV�DURXQG���������J� ��1P���FRPSDUHG�WR� WKH�TXDOLW\�VWDQGDUG�RI���������J� ��

1P���&2�SDUDPHWHUV� DUH�JHQHUDOO\�D�E\�SURGXFW�RI� LQFRPSOHWH� FRPEXVWLRQ�RI�RLO� RU� JDV�

IXHO�� $URXQG� WKLV� DUHD� WKHUH� DUH� QR� LQGXVWULHV�� VPDOO� FRPPXQLW\� LQGXVWULHV� VXFK DV� WKH�

PDQXIDFWXUH�DQG�FRPEXVWLRQ�RI�EULFN��ULFH�PLOOV��HWF���WKXV��&2�HPLVVLRQV�IURP�LQGXVWU\�WR�

DPELHQW�DLU�KDYH�QRW�\HW�RFFXUUHG��&2�OHYHOV�DUH�RULJLQDWHG�IURP�PRWRUL]HG�YHKLFOHV�WKDW�

DUH�SDVVLQJ��ERWK�ODQG�DQG�ZDWHU�ULYHU�WUDQVSRUWDWLRQ�WKDW�DOUHDG\�H[LVW�DORQJ�WKH�KLJKZD\�

RI� WKH� ORFDWLRQ� RI� WKH� DFWLYLW\�� 1DWXUDO� IDFWRUV� VXFK� DV� ZLQG� DOVR� LQIOXHQFH� WKH� ORZ�

FRQFHQWUDWLRQ�RI�&2�DURXQG� WKLV� ORFDWLRQ��%ORZLQJ�ZLQGV�PDNH� WKH�&2�GLVSHUVLRQ� LQ� WKH�

DLU�VWURQJHU��ZKLFK�FDQ�UHGXFH�&2�FRQFHQWUDWLRQ�LQ�WKH�DLU�
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�������+\GURORJ\

7KH�K\GURORJLFDO�VWXG\�SOD\V�DQ�LPSRUWDQW�UROH�LQ�GHWHUPLQLQJ�WKH�FKDUDFWHULVWLFV�RI�ZDWHU�

UHVRXUFHV��7KH�ZDWHU�UHVRXUFHV�PHQWLRQHG�DUH�TXDQWLW\�DQG�TXDOLW\�WKDW�FDQ�PHHW�DOO�ZDWHU�

GHPDQG�IRU�ERWK�GRPHVWLF��DJULFXOWXUDO�DQG�LQGXVWULDO�XVH��$URXQG�WKH�VWXG\�DUHD�WKHUH�DUH�

WZR� ODUJH�PDMRU� ULYHUV�� WKH�0XVL�5LYHU�DQG� WKH�.HWDKXQ�5LYHU�� ,Q�JHQHUDO� WKH� FDWFKPHQW�

DUHD�RU�ZDWHUVKHG��'$6��DURXQG�6877�+XOXODLV�3HNDORQJDQ�37��3/1��3HUVHUR��6XPDWHUD��

3RZHU�3ODQW�'HYHORSPHQW�0DLQ�8QLW�FDQ�EH�FDOOHG�WKH�0XVL�ZDWHUVKHG�DQG�.HWDKXQ�6XE�

ZDWHUVKHG�

7KH�ULYHUV�DURXQG�WKH�VWXG\�DUHD�DUH�JHQHUDOO\�XVHG�IRU�WUDQVSRUWDWLRQ�RI�SHRSOH�DQG�JRRGV��

$OVR�XVHG�E\�UHVLGHQWV�IRU�ZLOG�ILVKHULHV�DFWLYLWLHV��SRZHU�SODQWV��ERWK�ULYHUV��0XVL�5LYHU�

DQG�.HWDKXQ�5LYHU�DQG�LWV�WULEXWDULHV��6��3DGL��6��6HODWMDUDQ��6XQJDL�%XQWX�HWF���

0XVL� 5LYHU�� ORFDWHG� LQ� 7DEDUHQDK� 9LOODJH�� &XUXS� 8WDUD� 6XE�'LVWULFW� �5HMDQJ� /HERQJ�

5HJHQF\��� DQG�.HWDKXQ�5LYHU�� ORFDWHG� LQ� 7DODQJ�5DWDX�9LOODJH��5LPER�3HQJDGDQJ� 6XE�

'LVWULFW� �/HERQJ�5HJHQF\���KDYH�GHSWK�UDQJLQJ�LQ�RUGHU�IURP����������� WR����P�WR����P�

DQG�����WR�����P��DQG�ERWK�KDV�WKH�HTXDO��LQVWDQWDQHRXV�IORZ�UDWHV�RI�����������P���VHF��VR�

WKDW�LW�KDV�DQ�LQVWDQWDQHRXV�GLVFKDUJH�YDOXH�RI�����������������P����VHFRQG�

�������:DWHU�TXDOLW\

7R�SURYLGH�DQ�RYHUYLHZ�RI� WKH�FXUUHQW�FRQGLWLRQ�RI�ZDWHU�TXDOLW\�DW� WKH� VWXG\�DUHD�� ULYHU�

ZDWHU� TXDOLW\�ZDV� REVHUYHG�� 5LYHU�ZDWHU� LV� WDNHQ� XSVWUHDP� RI� WKH� ULYHUV� DGMDFHQW� WR� WKH�

DFWLYLW\�SODQ�RI� WKH�6877�QHWZRUN�RI�37�3/1��3HUVHUR��'HYHORSPHQW�0DLQ�8QLW��ZKLFK�

DUH�0XVL�5LYHU DQG�.HWDKXQ�5LYHU��7KH�TXDOLW\�RI�ZHOO�ZDWHU�LV�QRW�VDPSOHG�EHFDXVH�WKLV�

DFWLYLW\� KDV� QR� LPSDFW� RQ� WKH� TXDOLW\� RI� ZHOO� ZDWHU� �LW� LV� QRW� D� 6LJQLILFDQW� +\SRWKHWLF�

,PSDFW���7KH�ODERUDWRU\�DQDO\VLV�UHVXOWV�RI�ULYHU�ZDWHU�TXDOLW\�DUH�VKRZQ�LQ�7DEOHV�����DQG�

�����7KH�FHUWLYLFDWH�IRU�WKH�ZDWHU�TXDOLW\�WHVW�UHVXOW��6+8��DWWDFKHG�WR�WKH�DSSHQGL[�RI�WKH�

DQDO\]HG�SDUDPHWHUV�ZHUH� LQ�DFFRUGDQFH�ZLWK�,QGRQHVLDQ�*RYHUQPHQW�5HJXODWLRQ�1R�����

RI� ����� FRQFHUQLQJ� 0DQDJHPHQW� RI� :DWHU� 4XDOLW\� DQG� :DWHU� 3ROOXWLRQ� &RQWURO�� WKH�

DQDO\VLV� UHVXOWV� RI� WKLV� ULYHU�ZDWHU�ZLOO� EH� FRPSDUHG� WR� TXDOLW\� VWDQGDUGV� IRU� ULYHU�ZDWHU�

DFFRUGLQJ� WR�33� �JRYHUQPHQW� UHJXODWLRQV���������� ��3KRWRJUDSKV�RI� ILHOG� FRQGLWLRQV� DQG�

VDPSOLQJ�SURFHVVHV�RI�HQYLURQPHQWDO�FRPSRQHQWV�DUH�SUHVHQWHG�LQ�WKH�$SSHQGL[�

%DVHG�RQ�WKH�UHVXOWV�RI�VXUYH\V�DQG�LQWHUYLHZV��WKH�0XVL�5LYHU�DQG�WKH�.HWDKXQ�5LYHU�ZHUH�

XVHG�E\� UHVLGHQWV� IRU� UHFUHDWLRQ�DQG� IUHVKZDWHU� ILVK� IDUPLQJ��7KHUHIRUH� WKH� UHVXOWV�RI� WKH�

VDPSOH� DQDO\VLV�ZHUH� FRPSDUHG�� EDVHG� RQ� WKHLU� DOORWPHQW�� WR� FODVV� ,,� ULYHU�ZDWHU� TXDOLW\�
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VWDQGDUGV� LQ� *RYHUQPHQW� 5HJXODWLRQ� 1R�� ��� RI� ������ ZKHUH� LW� LV� XWLOL]HG� IRU� ZDWHU�

UHFUHDWLRQ�IDFLOLWLHV���LQIUDVWUXFWXUH��IUHVKZDWHU�ILVK�IDUPLQJ��IDUPLQJ��LUULJDWLRQ�ZDWHU�

7KH� UHVXOWV� RI� WKH� ZDWHU� VDPSOH� DQDO\VLV� VKRZHG� WKDW� PRVW� RI� WKH� OHYHOV� RI� ULYHU� ZDWHU�

TXDOLW\�SDUDPHWHUV�PHW�WKH�FODVV�,,�ULYHU�ZDWHU�TXDOLW\�VWDQGDUGV�H[FHSW�IRU�WKH�SDUDPHWHUV�

32���+�6�DQG�&G��IRU�.HWDKXQ�5LYHU���$OOHJHGO\�GXH�WR�WKH�QDWXUDO�FRQGLWLRQV�RI�WKH�WZR�

ULYHUV�ZKLFK�DUH�ORFDWHG�LQ�WKH��XSVWUHDP�DQG�DIIHFWHG�E\�QDWXUDO�FRQGLWLRQV��VRLO�DQG�URFNV�

LQ� WKH� XSVWUHDP� FDWFKPHQW� DUHD��� DQG� DOOHJHGO\� GXH� WR� PXOWLSOHQ� ODQG� FOHDULQJV� IRU�

FXOWLYDWLRQ�XVLQJ�727��QR�WLOODJH��LQ�WKH�XSVWUHDP�SDUW�RI�WKLV�ULYHU�

7DEOH����� 6DPSOLQJ�'DWD�RI�5LYHU��:DWHU 4XDOLW\��VXUIDFH�ZDWHU�

1R� 3DUDPHWHU 8QLW 7HVW�5HVXOW
4XDOLW\�
6WDQGDUG

0HWKRG

3K\VLFDO

� 7HPSHUDWXUH �& ���� 'HYLDVL�� 61,����������������

� 766 PJ�/ ���� �� 61,���������������

� 7'6 PJ�/ ����� ���� ,.�6��7'6�0HWHU

&KHPLFDO

� S+ PJ�/ ��� ��± � 61,����������������

� %2' PJ�/ ���� � $3+$������%�����

� &2' PJ�/ ����� �� 61,������������

� '2 PJ�/ ���� !� ,.�6���'2�PHWHU�

� 1LWUDWH��12��1� PJ�/ ������ �� 61,�������������

� $PPRQLD��1+��1� PJ�/ ���� � 03�.�$���$PRQLD�6NDODU

� $UVHQLF��$V� PJ�/ ����� � ,.�/����03�$(6

� &REDOW��&R� PJ�/ ����� ��� ,.�/����03�$(6

� %DULXP��%D� PJ�/ ���� � ,.�/����03�$(6

�� %RURQ��%� PJ�/ ���� � $3+$������%�± %�����

�� 6HOHQLXP��6H� PJ�/ ����� ���� ,.�/����03�$(6

�� &DGPLXP��&G� PJ�/ ������� ���� ,.�/����03�$(6

�� &KURPLXP�9,��&U���� PJ�/ ���� ���� $3+$������&U�%�����

�� &RSSHU��&X� PJ�/ ������ ���� ,.�/����03�$(6

�� ,URQ��)H� PJ�/ ���� � ,.�/����03�$(6

�� /HDG��3E� PJ�/ ������ ���� ,.�/����03�$(6

�� 0DQJDQHVH���0Q� PJ�/ ���� � ,.�/����03�$(6

�� 0HUFXU\��+J� PJ�/ ������� ����� ,.�/����03�$(6

�� =LQF��=Q� PJ�/ ���� ���� ,.�/����03�$(6

�� &KORULGH��&O� PJ�/ ���� � 61,�������������

�� &\DQLGH��&1� PJ�/ ������ ���� $3+$������&1�)�����
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1R� 3DUDPHWHU 8QLW 7HVW�5HVXOW
4XDOLW\�
6WDQGDUG

0HWKRG

�� )OXRULGH��)� PJ�/ ���� ��� 61,����������������

�� 1LWULWH��12��1� PJ�/ ������ ���� 61,���������������

�� 6XOIDWH��62�� PJ�/ ���� � 61,�������������

�� &KORULQH��&O�� PJ�/ ���� ���� ,.�6����&O��PHWHU�

�� 6XOILGH��+�6� PJ�/ ���� ����� $3+$������6��'�����

�� 2LO�DQG�)DW PJ�/ ���� � 61,�������������

�� 0%$6 PJ�/ ���� ��� 61,����������������

�� 3KHQRO PJ�/ ������ ����� 03�.�$���3KHQRO�6NDODU

�� 7RWDO�3KRVSKDWH�DV�3�� PJ�/ ����� ��� $3+$������3������

�� 6DOLQLW\ Å ���� � ,.�± 6���6DOW�PHWHU�

�� 'LVFKDUJH P��V ���� � 61,�������������

0,&52%,2/2*<

� 7RWDO�&ROLIRUP &)8�����P/ ����� ����� $3+$������%�����

� )HFDO�&ROLIRUP &)8�����P/ ��� ����� $3+$������'�����

$QQRWDWLRQ�
� 6WDQGDUG�TXDOLW\�RI�*RYHUQPHQW�5HJXODWLRQ�1R�����RI������&ODVV�,,�
� 7KH��VLJQ�VKRZV�UHVXOWV�EHORZ�WKH�GHWHFWLRQ�OLPLW
� 7KH��VLJQ�LV�QRW�LQ�WKH�VFRSH�RI�.$1
� 'HYLDWLRQ�RI�WHPSHUDWXUH�IURP�LWV�QDWXUDO�VWDWH
'HWDLOV�RQ�7HVW�6DPSOLQJ�
%ULJKW�$LU�&RQGLWLRQ��%ULJKW�:HDWKHU���$LU�7HPSHUDWXUH�����R&��+XPLGLW\������

7DEOH����� 6DPSOLQJ�'DWD�RI�5LYHU��:DWHU�4XDOLW\��VXUIDFH�ZDWHU�

1R� 3DUDPHWHU 8QLW 7HVW�5HVXOW
4XDOLW\�
6WDQGDUG

0HWKRG

3K\VLFDO

� 7HPSHUDWXUH �& ���� 'HYLDVL�� 61,����������������

� 766 PJ�/ ���� �� 61,���������������

� 7'6 PJ�/ ����� ���� ,.�6��7'6�0HWHU

&KHPLFDO

� S+ PJ�/ ��� ��± � 61,����������������

� %2' PJ�/ ���� � $3+$������%�����

� &2' PJ�/ ���� �� 61,������������

� '2 PJ�/ ���� !� ,.�6���'2�PHWHU�

� 1LWUDWH��12��1� PJ�/ ����� �� 61,�������������

� $PPRQLD��1+��1� PJ�/ ���� � 03�.�$���$PRQLD�6NDODU

� $UVHQLF��$V� PJ�/ ����� � ,.�/����03�$(6

� &REDOW��&R� PJ�/ ����� ��� ,.�/����03�$(6

� %DULXP��%D� PJ�/ ���� � ,.�/����03�$(6
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1R� 3DUDPHWHU 8QLW 7HVW�5HVXOW
4XDOLW\�
6WDQGDUG

0HWKRG

�� %RURQ��%� PJ�/ ���� � $3+$������%�± %�����

�� 6HOHQLXP��6H� PJ�/ ����� ���� ,.�/����03�$(6

�� &DGPLXP��&G� PJ�/ ������� ���� ,.�/����03�$(6

�� &KURPLXP 9,��&U���� PJ�/ ����� ���� $3+$������&U�%�����

�� &RSSHU��&X� PJ�/ ������ ���� ,.�/����03�$(6

�� ,URQ��)H� PJ�/ ���� � ,.�/����03�$(6

�� /HDG��3E� PJ�/ ������ ���� ,.�/����03�$(6

�� 0DQJDQHVH���0Q� PJ�/ ���� � ,.�/����03�$(6

�� 0HUFXU\��+J� PJ�/ ������� ����� ,.�/����03�$(6

�� =LQF��=Q� PJ�/ ���� ���� ,.�/����03�$(6

�� &KORULGH��&O� PJ�/ ����� � 61,�������������

�� &\DQLGH��&1� PJ�/ ������ ���� $3+$������&1�)�����

�� )OXRULGH��)� PJ�/ ���� ��� 61,����������������

�� 1LWULWH��12��1� PJ�/ ���� ���� 61,���������������

�� 6XOIDWH��62�� PJ�/ ���� � 61,�������������

�� &KORULQH��&O�� PJ�/ ���� ���� ,.�6����&O��PHWHU�

�� 6XOILGH��+�6� PJ�/ ���� ����� $3+$������6��'�����

�� 2LO�DQG�)DW PJ�/ ���� � 61,�������������

�� 0%$6 PJ�/ ���� ��� 61,����������������

�� 3KHQRO PJ�/ ������ ����� 03�.�$���3KHQRO�6NDODU

�� 7RWDO�3KRVSKDWH�DV�3�� PJ�/ ���� ��� $3+$������3������

�� 6DOLQLW\ Å ����� � ,.�± 6���6DOW�PHWHU�

�� 'LVFKDUJH P��V ���� � 61,�������������

0,&52%,2/2*<

� 7RWDO�&ROLIRUP &)8�����P/ ����� ����� $3+$������%�����

� )HFDO�&ROLIRUP &)8�����P/ ��� ����� $3+$������'�����

$QQRWDWLRQ�
� 6WDQGDUG�TXDOLW\�RI�*RYHUQPHQW�5HJXODWLRQ�1R�����RI������&ODVV�,,�
� 7KH��VLJQ�VKRZV�UHVXOWV�EHORZ�WKH�GHWHFWLRQ�OLPLW
� 7KH��VLJQ�LV�QRW�LQ�WKH�VFRSH�RI�.$1
� 'HYLDWLRQ�RI�WHPSHUDWXUH�IURP�LWV�QDWXUDO�VWDWH
'HWDLOV�RQ�6DPSOLQJ�7HVW�
%ULJKW�$LU�&RQGLWLRQ��%ULJKW�:HDWKHU���$LU�7HPSHUDWXUH�����R&��+XPLGLW\������

$��7RWDO�6XVSHQGHG�6ROLGV��766�

7KH�VXVSHQGHG�VROLGV��766��DWWDLQHG�IURP�ZDWHU�VDPSOHV�UDQJHG�IURP����������PJ���OLWHU��

7KH�TXDOLW\�RI� WKLV�766� LV� UHODWLYHO\� ORZ�DQG�PHHW�DOO� WKH�TXDOLW\� VWDQGDUG� �FODVV� ,,� ULYHU�

ZDWHU� TXDOLW\� VWDQGDUG� ��� PJ� �� OLWHU��� 6XVSHQGHG� VROLGV� KDYH� DQ� LPSDFW� RQ� LQFUHDVLQJ�

VHGLPHQWDWLRQ�LQ�WKH�ERG\�RI�ZDWHU��VR�WKH�ERG\�RI�ZDWHU ZLOO�EHFRPH�VKDOORZ�DQG�ZDWHU�LV�
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FORXG\��2WKHU� WKDQ� WKDW�� VROLGV� LQ�ZDWHU�ZLOO� LQKLELW� WKH� LQILOWUDWLRQ�RI� VXQOLJKW� LQWR�ZDWHU�

ERG\��WKXV�GLVUXSWLQJ�SKRWRV\QWKHVLV�DQG�GLVUXSWLQJ�WKH�OLIH�RI�DTXDWLF�ELRWD�

%��%LRFKHPLFDO�2[\JHQ�'HPDQG��%2'��DQG�&KHPLFDO�2[\JHQ�'HPDQG��&2'�

%2'��OHYHOV��WKURXJK�WKH�LQFXEDWLRQ�SURFHVV�DW�����&�IRU���GD\V��DQG�&2'�LQ�ZDWHU�VKRZ�

WKH� VL]H� RI� WKH� FRQWHQW� RI� RUJDQLF� PDWWHU� WKDW� FDQ� EH� GHVFULEHG� ELRFKHPLFDOO\� DQG�

FKHPLFDOO\��7KLV�KLJK�%2'�DQG�&2'�YDOXH�ZLOO� FDXVH�D�GHFUHDVH� LQ� WKH R[\JHQ�FRQWHQW�

GLVVROYHG�LQ�WKH�ZDWHU�ERG\�

7KH�YDOXH�RI�&2'�DQG�%2'�DW� WKH�VWXG\�DUHD�VWLOO�PHHW� WKH�TXDOLW\�VWDQGDUG�� WKLV�VKRZV�

WKDW� DOWKRXJK� WKH� ORFDWLRQ� FRQWDLQV� D� ORW� RI� RUJDQLF� PDWHULDO� UHVXOWHG� IURP� KXPDQ� OLIH�

DFWLYLWLHV�ERWK�E\�DJULFXOWXUH���SODQWDWLRQ�DFWLYLWLHV��GRPHVWLF�DQG�LQGXVWULDO��EXW�LQ�JHQHUDO�

WKH�H[LVWLQJ�QDWXUDO�SURFHVVHV�DUH�VWLOO�DEOH�WR�VWDELOL]H�LW�

7KH�YDOXH�RI�%LRFKHPLFDO�2[\JHQ�'HPDQG��%2'��VKRZV�WKH�DPRXQW�RI�GLVVROYHG�R[\JHQ�

QHHGHG�E\�OLYLQJ�RUJDQLVPV�WR�EUHDN�GRZQ�RU�R[LGL]H�ZDVWH�PDWHULDOV�LQ�WKH�ZDWHU��6R�WKH�

%2'� YDOXH� GRHV� QRW� VKRZ� WKH� DFWXDO� DPRXQW� RI� RUJDQLF� PDWWHU� EXW� RQO\� PHDVXUHV� WKH�

UHODWLYH�DPRXQW�RI�R[\JHQ�QHHGHG�WR�R[LGL]H�WKH�ZDVWH�PDWHULDO�

%DVHG�RQ�WKH�UHVXOWV�RI�WKH�ODERUDWRU\�DQDOLV\V��WKH�YDOXH�RI�%LRFKHPLFDO 2[\JHQ�'HPDQG�

�%2'��IRU�WKH�ULYHU�ZDWHU�LQ�WKH�VWXG\�DUHD�UDQJHG�IURP������WR������PJ���OLWHU��7KH�YDOXH�

RI� WKLV�%2'� OHYHO�H[FHHGV� WKH�SHUPLVVLEOH�HQYLURQPHQWDO�TXDOLW\� VWDQGDUG�RI���PJ� �� O� LQ�

DFFRUGDQFH�ZLWK�33���������IRU�FODVV�,,�ZDWHU�TXDOLW\��7KH�%2' YDOXH�LQGLFDWHV�WKDW�LQ�WKH�

ZDWHU� KDV� UHODWLYHO\� ORZ� RUJDQLF� PDWWHU� DQG� EDVHG� RQ� FODVV� ,,� GHWHUPLQDWLRQ�� LW� KDV� QRW�

H[FHHGHG�WKH�TXDOLW\�VWDQGDUG�

&KHPLFDO�2[\JHQ�'HPDQG� �&2'��GHVFULEHV� WKH�DPRXQW�RI�R[\JHQ�QHHGHG� WR�R[LGL]H�RU�

UHGXFH�RUJDQLF�FRPSRXQGV�WR EH�DQRJDQLF��7KH�&2'�YDOXH�ZLOO�LQFUHDVH�LQ�SURSRUWLRQ�WR�

WKH�LQFUHDVH�LQ�RUJDQLF�PDWWHU�FRQWHQW�LQ�WKH�ZDWHU�

%DVHG�RQ�WKH�UHVXOWV�RI�ODERUDWRU\�DQDO\VLV��WKH�YDOXH�RI�&KHPLFDO�2[\JHQ�'HPDQG��&2'��

IRU�WKH�ULYHU�ZDWHU�LQ�WKH�VWXG\�DUHD�UDQJHG�IURP������WR ������PJ���O�ZKLFK�PHHWV�WKH�FODVV�

,,�ULYHU�ZDWHU�TXDOLW\�VWDQGDUG�����PJ���O��DFFRUGLQJ�WR�33����RI������

&��'HJUHH�RI�$FLGLW\��S+�

7KH�GHJUHH�RI�DFLGLW\�LQ�WKH�DQDO\]HG�ZDWHU�VDPSOH�ZKHQ�FRPSDUHG�WR�WKH�S+�VWDQGDUG����

����WKH�ZDWHU�FRQGLWLRQV�WKDW�DUH�WRR�DFLGLF�RU�DONDOLQH�FDQ�LQWHUIHUH�ZLWK�DTXDWLF�ELRWD�DQG�

DUH�FRUURVLYH�WR�PHWDOV��7KH�GRPLQDQW�VRXUFH�RI�DFLGLW\�FRPHV�IURP�RUJDQLF�DFLGV�
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$FLGLW\�YDOXH��S+��SURYLGHV�DQ�LOOXVWUDWLRQ�RI�DFLG�DONDOLQH�EDODQFH�LQ�ZDWHU��VLQFH�WKLV�LV�

YHU\� FORVHO\� UHODWHG� WR� LWV� IXQFWLRQ� DV� D� VROYHQW� LQ� FKHPLFDO� UHDFWLRQV�� 7KH� S+� YDOXH� LV�

LQIOXHQFHG� E\� VHYHUDO� IDFWRUV� LQFOXGLQJ� SKRWRV\QWKHVLV�� ELRORJ\� DQG� YDULRXV� W\SHV� RI�

FDWLRQV�DQG�DQLRQV�WKDW�DUH�FRQWDLQHG�LQ�WKH�ZDWHU�

7KH� UHVXOWV� RI�PHDVXUHPHQWV� RQ� WKH� SDUDPHWHUV�RI� WKH DFLGLW\� RI� WKH�ZDWHU� �S+��RI� ULYHU�

ZDWHUV�DW�WKH�VWXG\�DUHDV�VKRZHG�WKDW�LW�UDQJHV�IURP���WR����WKLV�PHW�WKH�ULYHU�ZDWHU�TXDOLW\�

VWDQGDUGV��7R�VHUYH�DV�GULQNLQJ�ZDWHU�PDWHULDOV�WKH�S+�OHYHO�PXVW�PHHW�WKH�:DWHU�4XDOLW\�

6WDQGDUG�UHTXLUHPHQWV��DFFRUGLQJ�WR�33���������FODVV�,,�TXDOLW\�ZKLFK�LV�D�S+�UDQJHV�IURP�

��WR����7KH�S+�OHYHO�RI�WKLV�ULYHU�ZDWHU�LV�YHU\�JRRG�EHFDXVH�LW�LV�ORFDWHG�UHODWLYHO\�LQ�WKH�

XSVWUHDP��VR�WKHUH�DUH�QR�SXGGOHV�RU�VZDPSV�DURXQG�WKH�ULYHU�ZKLFK�LV�JHQHUDOO\�WKH�FDXVH�

RI�ORZ�S+��DFLG���RWKHU�WKDQ�WKDW�LW�LV�DOVR�EHFDXVH�WKHUH�LV�QR�LQIOXHQFH�RI�VHD�WLGHV�

'��$PPRQLDF��1+����1LWULWH��12��± 1��DQG�1LWUDWH��12��± 1�

$PPRQLD� LV� D� SURFHVV� RI� UHGXFLQJ� QLWUDWH� �GHQLWULILFDWLRQ�� RU� D� E\�SURGXFW� RI� LQGXVWULDO�

SURFHVVHV��$PPRQLD� LV� DQ� DGGLWLRQDO� QLWURJHQ� VRXUFH� WKDW� LV� LPSRUWDQW� IRU� WKH� JURZWK�RI�

DOJDH�� DQG� RWKHU� ZDWHU� ZHHGV� WKDW� FDQ� DULVH� TXLFNO\� LQ� QDWXUDO� ZDWHUV� DQG� FDQ� FDXVH�

FRQWDPLQDWLRQ��HXWURSKLFDWLRQ��

$PPRQLD� LV� UDSLGO\� R[LGL]HG� LQ� WKH� QDWXUDO� V\VWHP� E\� JURXSV� RI� EDFWHULD� WKDW� SURGXFH�

QLWULWHV�DQG�QLWUDWHV��7KLV�HYHQW�UHTXLUHV�R[\JHQ�GLVVROYHG�LQ�ZDWHU��,Q�WKH�GLVVRFLDWHG�IRUP��

DPPRQLD�LV�UHODWLYHO\�PRUH�WR[LF�WR�ILVK�WKDQ�LQ�LWV�EDVLF�IRUP��1+�2+��ZKLFK�LV�FORVHO\�

UHODWHG�WR�WKH�ZDWHU�S+�OHYHO��$PPRQLD�WR[LFLW\�LQFUHDVHV�LQ�SURSRUWLRQ�WR�WKH�LQFUHDVH�RI�

S+�DQG�IUHH�&2��FRQWHQW��$PPRQLDF�FRQWHQW�EDVHG�RQ�WKH�DQDO\VLV�UHVXOWV�LV�UDQJHG�IURP�

�����WR������PJ���O�

1LWULWH� �12��1�� WRJHWKHU�ZLWK�QLWUDWH� �12��1�� LV� D�QLWURJHQ�FRPSRXQG�ZKLFK� LV�XVXDOO\�

IRXQG�LQ�VPDOO�DPRXQWV�LQ�WKH�ZDWHUV��1LWULWH��12��1��LV�D�OHVV�VWDEOH�FRPSRXQG�WKDW�LV�LQ�

WKH� IRUP�RI�D�QLWURJHQ�FRPSRXQG�ZKLFK� LV�PDGH�IURP�RUJDQLF�PDWWHU�FRQWDLQLQJ�SURWHLQ��

7KLV�FRPSRXQG�LI� LQ� ODUJH�TXDQWLWLHV�ZLOO�EH�WR[LF� WR�WKH�RUJDQLVPV�LQ�WKH�ZDWHUV��1LWUDWH�

�12��1�� LV� D� QLWURJHQ� FRPSRXQG� ZKLFK LV� WKH� UHVXOW� RI� RUJDQLF� PDWWHU� UHIRUPDWLRQ� E\�

PLFURRUJDQLVPV��1LWUDWH�FRPSRXQGV�DUH�LQGLFDWRUV�WR�VHH�WKH�IHUWLOLW\�RI�D�ZDWHUV��EHFDXVH�

WKHLU�SUHVHQFH�LQ�D�ZDWHUV�LV�KLJKO\�H[SHFWHG��7KXV�WKH�PRUH�QLWUDWH�FRQWHQW�LQ�WKH�ZDWHUV��

WKH�SURGXFWLYLW\�RI�WKHVH ZDWHUV�ZLOO�LQFUHDVH��%DVHG�RQ�WKH�UHVXOWV�RI�ODERUDWRU\�DQDO\VLV��

WKH�1LWUDWH� �12��1�� FRQWHQW� RI� WKH� ULYHUV� LQFOXGHG� LQ� WKH� VWXG\ DUHD� LV� �����PJ� �� O�� WKLV�
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QLWUDWH�FRQWHQW�VWLOO�PHHWV�WKH�%0/��EHORZ�WKH�HQYLURQPHQWDO�TXDOLW\�VWDQGDUG�RI����PJ���

O��

�������/DQG�8VH

%DVHG�RQ� WKH� LQWHUSUHWDWLRQ�RI� WKH�/DQG�8QLW�0DS�DQG�/DQG���� ��������%HQJNXOX�6KHHW�

��������SXEOLVKHG�E\�WKH�&RRSHUDWLRQ�RI�%DNRVXUWDQDO�DQG�%RJRU�&HQWHU�IRU�6RLO�DQG�$JUR�

&OLPDWH� 5HVHDUFK� �������� WKH� 6877� SDWKZD\� SDVVLQJ� WKURXJK� IRXU� W\SHV� RI� ODQG� XQLW�

FODVVLILFDWLRQV�� QDPHO\��+DE�� ������ ��0DE��������0DE�������� DQG�9DE�������ZKLFK� DUH� KLOO�

JURXSV� �+���PRXQWDLQV� �0���DQG 9RONDQ� �9���GHVFULSWLRQ�RI�HDFK�XQLW�RI� ODQG� LV� LQ�7DEOH�

����

7DEOH����� /DQG�XQLWV�DQG�JHRJUDSKLF�FRQGLWLRQV�DURXQG�WKH�6877�3DWKZD\V

1R� /DQG�XQLW 3K\VLRJUDSK\
0DLQ�

&RPSRQHQWV

/DQG�$UHD�
)RUP�
6ORSH

$OWLWXGH�
�P�

6FUDWFK�
/HYHO

6RLO�7\SH
�JUHDW�JURXS��

86'$�

� +DE������
�3HUEXNLWDQ�

6PDOO�KLOOV 5RXJK�DFLGLF�
VHGLPHQWDU\�
URFNV

6PDOO�KLOOV�GDQ�
KLOOV�ZLWK�
UDQGRP�
SDWWHUQ��TXLWH�
VWHHS\�VWHHS�
VORSH���������
�

������� $�ELW�
VFUDWFK\

'\VWURSHSWV�
+XPLWURSHSWV�
(XWURSHSWV

� 0DE������
�3HJXQXQJDQ�

0RXQWDLQV ,QWHUPHGLDU\�
7XI�DQG�
LQWHUPHGLDU\�XS�
WR�EDVLV�ODYD�

4XLWH�VWHHS\�
VORSH�XS�WR�
VWHHS�
������

����
����

6FUDWFK\�
HQRXJK�

'\VWURSHSWV�
+DSOXGXOWV�
+DSORKXPXOWV�
+XPLWURSHSWV�

� 0DE������
�3HJXQXQJDQ�

0RXQWDLQV ,QWHUPHGLDU\�
7XI�DQG�
LQWHUPHGLDU\�XS�
WR�EDVLV�ODYD

4XLWH�VWHHS\�
VORSH�XS�WR�
VWHHS�
�������

����
����

6FUDWFK\�
HQRXJK

+DSOXGXOWV�
+DSORKXPXOWV
+XPLWURSHSWV

� 9DE������
�9RONDQ�

6WUDWRYROFDQR ,QWHUPHGLDU\�WXI�
QDG�ODYD��GRZQ�
VORSH�DQG�IRRW�
VORSH�

)ODW�XS�WR�
VORSLQJ�
������

����
����

6FUDWFK\�
HQRXJK

'\VWUDQGHSWV�
+XPLWURSHSWV�
7URSDTXHSWV�
'\VWURSHSWV�

6RXUFH�� ,QIRUPDWLRQ� ERRN� RQ� WKH� ODQG� DQG� ODQG� XQLW� PDS� RI� %HQJNXOX� ������� 6XPDWUD�� &HQWHU� IRU� 6RLO�
5HVHDUFK�DQG�$JURFOLPDWH��%RJRU�������

&ODVVLILFDWLRQ� RI� GRPLQDQW� VRLO� W\SHV� EDVHG� RQ� ODQG� WD[RQRP\� V\VWHPV� DFFRUGLQJ� WR� WKH�

86'$��������LQ�ODQG�XQLWV�+DE��������0DE��������0DE��������DQG�9DE�������LQ�WKH�DFWLYLW\�

SODQ� ORFDWLRQ�RI�����.Y� WUDQVPLVVLRQ�GHYHORSPHQW�QHWZRUN�3/73�+XOXODLV� � 3HNDORQJDQ�
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DQG�6XEVWDWLRQ�UHODWHG�WR�37�3/1��3HUVHUR��6XPDWUD�1HWZRUN�'HYHORSPHQW�0DLQ�8QLW�DUH��

5HG�<HOORZ�3RGVROLF� �8OWLVRO���/DWRVRO� DQG� ,QVHSWLVRO��7KH� VWXG\� ORFDWLRQ�KDV�D� VORSH�RU�

WRSRJUDSK\�EHWZHHQ������WR�����

,Q�WKH�VWXG\�DUHD�DURXQG�WKH�6877�GHYHORSPHQW�SODQ�KDYH�GRPLQDQW�ODQG�FRYHU�RU�XVH�LQ�

WKH�IRUP�RI�PL[HG�SODQWDWLRQ��SULPDU\�IRUHVWV��ILHOGV��ULFH�ILHOGV��DQG�VHWWOHPHQWV�

�������(OHFWULF�)LHOG�DQG�0DJQHWLF�)LHOG

7KH�HQYLURQPHQWDO�VHWWLQJ�KXH�FRQGLWLRQV�IRU�WKH�HOHFWULF�DQG�PDJQHWLF�ILHOG�SDUDPHWHUV�DUH�

NQRZQ�E\�PHDVXULQJ�WKH�HOHFWULF�DQG�PDJQHWLF�ILHOGV�DURXQG�WKH�UHVLGHQWLDO�VHWWOHPHQWV�DQG�

H[LVWLQJ�OLQHV�RI�WKH�6877��+LJK�9ROWDJH�$LU�&KDQQHO���7KH�UHVXOWV�RI�WKH�PHDVXUHPHQW�RI�

WKH�HOHFWULF�ILHOG�DQG�PDJQHWLF�ILHOG

1DWXUDO�HOHFWULF�ILHOGV��7KH�HOHFWULF�ILHOG�DQG�WKH�HDUWK
V�PDJQHWLF�ILHOG�DUH�PRUH�GRPLQDQW�

LQ� WKH� IRUP� RI� VWDWLF� FRPSRQHQWV� DQG� VPDOOHU� FRPSRQHQWV� WKDW� FKDQJH� ZLWK� WLPH� DW�

IUHTXHQFLHV� �������� +]�� 7KH� UHVXOWV� RI� WKH� PHDVXUHPHQW� RI� QDWXUDO� HOHFWULF� ILHOGV� DW�

IUHTXHQFLHV���������+]�DUH����9���P��ZKLOH�WKH�QDWXUDO�HOHFWULF�ILHOG�QHDU�WKH�VXUIDFH�RI�WKH�

HDUWK�LV�D�VWDWLF�HOHFWULF�ILHOG�RI�DERXW�����9���P��3RON��������'ROH]DOHN�������LQ�:+2��

�����

7KH�VWDWLF�HOHFWULF�ILHOG�VWUHQJWK�LV�DQ�HOHFWULF�ILHOG�FDXVHG�E\�WKH�VHSDUDWLRQ�RI�WKH�HOHFWULFDO�

FKDUJH�EHWZHHQ�WKH�DWPRVSKHUH�DQG�WKH�JURXQG��VR�WKDW�WKH�HDUWK�UHVHPEOHV�D�EDOO�FDSDFLWRU�

ZLWK� LWV�XSSHU� DWPRVSKHUH��7KH�QDWXUDO� HOHFWULF� ILHOG�ZKLFK� LV� HOHFWULF� LQ� WKH� DWPRVSKHUH��

VRPHWLPHV�LQ�WKH�IRUP�RI�OLJKWQLQJ�DFFRPSDQLHG�E\�IODVKHV�RI�OLJKW�ZLWK�WKH�VWUHQJWK�RI�WKH�

HOHFWULF�ILHOG�DURXQG���N9���P�WR����N9���P��:+2�������

1DWXUDO� PDJQHWLF� ILHOG�� 7KH� QDWXUDO� PDJQHWLF� ILHOG� FRQVLVWV� RI� LQWHUQDO� DQG� H[WHUQDO�

PDJQHWLF�ILHOGV��WKH�LQWHUQDO�ILHOG�RI�WKH�HDUWK�FDQ�SURGXFH�HOHFWULFLW\�LQ�WKH�XSSHU�OD\HU�RI�

WKH�FHQWHU�RI�WKH�HDUWK��7KH�PDJQLWXGH�RI�WKH�PHJQHW�LQGXFWLRQ�DW�WKH�(DUWK
V�SROH�UHDFKHV�

���X7�DQG�LQ�WKH�HTXDWRU�WKH�VL]H�LV�DURXQG����X7��WKLV�PDJQHWLF�ILHOG�YDULHV�ZLWK�FKDQJHV�

RI������X7��:+2��������

7KH� H[WHUQDO� PDJQHWLF� ILHOG� FRQVLVWV� RI� PDQ\� FRPSRQHQWV� ZLWK� GLIIHUHQW� VSHFWUXPV� DQG�

FKDUDFWHULVWLFV�� 7KH� YDULDWLRQ� RI� WKH� PDJQHWLF� ILHOG� LV� UHODWHG� WR� WKH� DFWLYLW\� RI� VXQOLJKW�

�VRODU���OLJKWQLQJ�IORZ��DWPRVSKHULF�FKDQJHV�DQG�DLU�LRQL]DWLRQ��1DWXUDO�PDJQHWLF�ILHOGV�DW�

IUHTXHQFLHV���������+]�DSSUR[LPDWHO\����P7��3RON�������LQ�:+2�������
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%��$UWLILFLDO�6RXUFH

+XPDQV� DUH� PRUH� H[SRVHG� WR� HOHFWULF� DQG� PDJQHWLF� ILHOGV� IURP� WKH� XVH� RI� PDQ�PDGH�

HOHFWULF� SRZHU� IRU� H[DPSOH� LQ� WKH� IRUP� RI� KLJK�YROWDJH� FDEOHV� WR� LQGXVWULDO� KRXVHKROG�

DSSOLDQFHV� DQG� RIILFHV�� 7KLV� FRQGLWLRQ� VWLOO� QHHGV� WR� EH� FDUULHG� RXW� LQ� WKH� DVVHVVPHQW�

FRQVLGHULQJ� WKDW� WKH� H[SRVXUH� RI� WKH� HOHFWULF� ILHOG� DQG� DUWLILFLDO� PDJQHWLF� ILHOGV� LV�

LQFUHDVLQJ�

%��� (OHFWURPDJQHWLF� ILHOGV� �PDJQHWV�� ([WUHPHO\� /RZ� )UHTXHQF\� �(/)�� IURP�

HTXLSPHQW

0HDVXULQJ�WKH�VWUHQJWK�RI�WKH�HOHFWULF�ILHOG�FDUULHG�RXW�DW�D�GLVWDQFH�RI����FP�IURP�VRPH�

KRXVHKROG�DSSOLDQFHV��,W�UHVXOWHG�LQ�YDULHW\�EHWZHHQ�����9���P��:KLOH�WKH�PHDVXUHPHQW�RI�

HOHFWULF�ILHOG�VWUHQJWK�FDUULHG�RXW�LQ�$PHULFDQ�KRXVHKROGV�UDQJHV�IURP���9���P�WR����9���P�

�:+2��������

5RODQG��-��HW�DO����������UHSRUWHG�WKDW IURP�WKH PHDVXUHPHQWV�RI�HOHFWURPDJQHWLF�ILHOGV�LQ�

KRPHV�RI�����KRXVHV��LW�ZDV�IRXQG�WKDW�����RI�WKH�PDJQHWLF�LQGXFWLRQ�YDOXHV�ZHUH�EHORZ�

�����P*�� �������X7� DQG�WKDW�����ZHUH�EHORZ�������P*�� �������X7���:+2���������7KH�

UHVXOWV�RI�WKH�PDJQHWLF�ILHOG�PHDVXUHPHQWV�RI�KRXVHKROG�DSSOLDQFHV�DUH�SUHVHQWHG�LQ�7DEOH�

�����:+2��������

7DEOH������5HVXOWV�RI�(/)�PDJQHWLF�ILHOG�PHDVXUHPHQWV�DURXQG�KRXVHKROG�DSSOLDQFHV

1R� $SSOLHQFHV
0DJQHWLF�)LHOG � 7��ZLWK�D�GLVWDQFH�RI

���FP� ����FP� �����FP�

�� +DLU�GU\HUV ������ ������� ���������

�� 7HOHYLVLRQ ������� ������ ����������

�� 9DFXXP�FOHDQHUV ������� ���� ������

�� 0L[HUV ������ ������ ����������

�� 0LFURZDYH�RYHQV ������ ��� ��������

�� %OHQGHUV ������ ����� ���������

�� (OHFWULF�RYHQV ������ �������� ���������

�� )ORXUHVFHQW�ODPSV ������ ����� ������
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%���� (OHFWULF� DQG� PDJQHWLF� ILHOGV� �(/)� HOHFWURPDJQHWLF� ZDYHV�� FDXVHG E\� 6877�

�+LJK�9ROWDJH�$LU�&KDQHO�

2QH�VRXUFH�RI�DUWLILFLDO�HOHFWULF�DQG�PDJQHWLF�ILHOGV�WKDW�QHHGV�WR�EH�FRQVLGHUHG�ZLWK�UHJDUG�

WR�H[SRVXUH�LQ�WKH�HQYLURQPHQW�LV�KLJK�YROWDJH�WUDQVPLVVLRQ�OLQHV�

(OHFWULF�ILHOG��7KH�HOHFWULF�ILHOG�VWUHQJWK�DERYH�WKH�JURXQG�LV�YHU\�PXFK�GHWHUPLQHG�E\�WKH�

KHLJKW�RI�WKH�FRQGXFWRU��WKH�ODWHUDO�GLVWDQFH�DQG�WKH�WUDQVPLVVLRQ�YROWDJH��$JDLQVW�D EDUULHU�

VXFK� DV� KRXVHV�� WKH� HOHFWULF� ILHOG� GHFUHDVHV� DSSUR[LPDWHO\� ������� WLPHV� VPDOOHU�� LW� LV�

GHWHUPLQHG�E\�WKH�VWUXFWXUH�DQG�WKH�PDWHULDOV�WKDW�EXLOW�WKH�EXLOGLQJ�

0DJQHWLF�ILHOG��8QOLNH�WKH�HOHFWULF�ILHOG��WKH�PDJQHWLF�ILHOG�LV�DEOH�WR�SHQHWUDWH�REVWUXFWLYH�

REMHFWV�VXFK�DV�WKH�ZDOOV�RI�EXLOGLQJV��WUHHV�DQG�WKH�KXPDQ�ERG\��ZKLOH�PDJQHWLF�LQGXFWLRQ�

ZLOO�GHFUHDVH�OLQHDUO\�ZLWK�UHVSHFW�WR�WKH�GLVWDQFH�IURP�WKH�WUDQVPLVVLRQ�FRQGXFWRU��:+2��

�����

:+2�UHSRUWV�WKH�UHVXOWV�RI�PDJQHWLF�ILHOG�PHDVXUHPHQWV�DW�D�GLVWDQFH�RI����PHWHUV�ODWHUDO�

WR� WKH� H[WUD� KLJK� YROWDJH� DLUZD\� FDEOH� ���� N9� LV� OHVV� WKDQ� �� X7��0DJQHWLF� IOX[� DW� WKH�

VXUIDFH�RI�WKH�JURXQG�XQGHU�H[WUD�KLJK�YROWDJH�DLUZD\V�LV�GHWHUPLQHG�E\�WKH�KHLJKW�RI�WKH�

FRQGXFWRU�DQG�WKH�DPRXQW�RI�YROWDJH�WUDQVPLWWHG��:+2� ������

�������� /LPLWV� DQG� (IIHFWV� RI� ([SRVXUH� WR� (OHFWULF� )LHOGV� DQG� 0DJQHWLF�

)LHOGV 7RZDUGV�&RPPXQLW\�+HDOWK

$FFRUGLQJ� WR� ,1,5&� �,QWHUQDWLRQDO� 1RQ� ,RQL]LQJ� 5DGLDWLRQ� &RPPLWWHH�� IURP� WKH� ,53$�

�,QWHUQDWLRQDO�5DGLDWLRQ�3URWHFWLRQ�$VVRFLDWLRQ��� WKH�YDOXH�RI�HOHFWULF�DQG�PDJQHWLF�ILHOGV�

WKDW�DUH�FKDUDFWHULVWLF�RI�D�QRW�GLVWXUEHG�H[SRVXUH�FRQGLWLRQV�LV�WKH�ILHOG�WKDW�H[LVWV�ZKHQ�DOO�

REMHFWV�DUH�UHPRYHG�

$Q�XQLQWHUUXSWHG�HOHFWULF�ILHOG�ZLWK�D�ILHOG�VWUHQJWK�RI����N9���P�ZLOO�LQGXFH�D�PHHWLQJ�RI�

HIIHFWLYH�FXUUHQWV�DYHUDJLQJ�OHVV�WKDQ���PLOOLOLWHUV���PHWHU�LQ�DOO�DUHDV�RI�WKH�KHDG�DQG�WUXQN�

RI� WKH� KXPDQ�ERG\��0DJQHWLF� LQGXFWLRQ� RI� ����P7�DW� ������+]�ZLOO� LQGXFH� DQ� HIIHFWLYH�

FXUUHQW� GHQVLW\� RI� DERXW� ��PLOOLDPSHUH� �� PHWHU� RQ� WKH� FLUFXPIHUHQFH� RI� D� ORRS� RI� ERG\�

WLVVXH�ZLWK�D�UDGLXV�RI����FP�

81(3��8QLWHG�1DWLRQV�(QYLURQPHQWDO�3URJUDP���:+2��:RUOG�+HDOWK�2UJDQL]DWLRQ��DQG�

,53$��,QWHUQDWLRQDO�5DGLDWLRQ�3URWHFWLRQ�$VVRFLDWLRQ��LQ������LVVXHG�D�VWDWHPHQW�DERXW�WKH�
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YDOXH�RI�LQGXFWLRQ�FXUUHQW�GHQVLW\�ZLWK�LWV�ELRORJLFDO�HIIHFWV�FDXVHG�E\�������+]�ILHOG�ILHOG�

H[SRVXUH�DW�ZKROH�ERG\�DV�IROORZ��

���%HWZHHQ���DQG����PLOOLPHWHUV���PHWHU��LW�GRHV�QRW�FDXVH�VLJQLILFDQW�ELRORJLFDO�HIIHFWV�

���%HWZHHQ����DQG�����PLOOLOLWHUV���PHWHU��LW�LV�SURYHQ�WR�FDXVH�ELRORJLFDO�HIIHFWV��LQFOXGLQJ�

HIIHFWV�RQ�WKH�YLVXDO�DQG�QHUYRXV�V\VWHP�

���%HWZHHQ�����DQG������PLOOLJUDPV� ��PHWHU�� LW�FDXVHV�VWLPXODWLRQ� LQ� WLVVXHV� WKDW�FDQ�EH�

VWLPXODWHG�DQG�WKHUH�DUH�SRVVLEOH�GDQJHUV�WR�KHDOWK�

���$ERYH�����PLOOLOLWHUV���PHWHU��FDQ�FDXVH�H[WUDVLVWROH�DQG�YHQWULFXODU�DQG�FDUGLDF�ILEUDWLRQ�

�DFXWH�GDQJHU�IURP�KHDOWK��

$FFRUGLQJ� WR� ,53$� ������ 61,� ��� ����������� DQG� 61,� ��� ����� ����� WKH� WKUHVKROG�

H[SRVXUH�OLPLWV�RI�������+]�HOHFWULF�ILHOGV�DQG�PDJQHWLF�ILHOGV�DUH�SUHVHQWHG�LQ�7DEOH�������

7KH�YDOXH�RI�WKH�HOHFWULF�ILHOG�DQG�PDJQHWLF�ILHOG�IURP�WKH�UHVXOWV�RI�PRQLWRULQJ�E\�37�3/1�

837�%HQJNXOX�LQ�WKH�%HQJNXOX�3URYLQFH�DQG�LWV�VXUURXQGLQJ�DUHDV�IURP�WKH�H[LVWLQJ�6877�

LQ�������DUH�DOO�EHORZ�WKH�SUHVFULEHG�WKUHVKROG��LW�LV�IXOO\�SUHVHQWHG�LQ�WKH�IROORZLQJ�WDEOH�

7DEOH�������7KH�WKUHVKROG�IRU�(OHFWULF�)LHOG�DQG�0DJQHWLF�)LHOG��([SRVXUHV

([SRVXUHV�&KDUDFWHULVWLFV

(OHFWULF�)LHOG�
6WUHQJWK

N9�P��HIHFWLYH�

0DJQHWLF�)LHOG�VWUHQJWK�
�PDJQHWLF�IOX[�GHQVLW\��P7�

�HIHFWLYH�

5HODWHG�WR�ZRUN �

� $OOGD\�ZRUNLQJ�GD\ �� ���

� 6KRUW�WHUP ���D� ��E�

� 2QO\�DW�DUPV � ��

5HODWHG�WR�SXEOLF �

� 8S�WR����KRXUV�GD\ F� � ���

� )HZ�KRXUV�GD\�G� �� �

6RXUFH��61,���������������61,���������������DQG�,53$�������
$QQRWDWLRQ��
D�� � 7KH�GXUDWLRQ�RI�ILHOG�H[SRVXUH�EHWZHHQ��� DQG����N9�� P�FDQ�EH�FDOFXODWHG�IURP�WKH�IRUPXOD�W��������(��ZLWK�W� �

WLPH��KRXUV���ZRUNLQJ�GD\V���(� �HOHFWULF�ILHOG�VWUHQJWK��N9���P��
E�� � 7KH�PD[LPXP�GXUDWLRQ�RI�H[SRVXUH�LV���KRXUV���ZRUNLQJ�GD\�
F�� � 7KLV�UHVWULFWLRQ�DSSOLHV�WR�RSHQ�VSDFHV�ZKHUH�PHPEHUV�RI�WKH�JHQHUDO�SXEOLF�FDQ�UHDVRQDEO\�EH�H[SHFWHG�WR�VSHQG�

SDUW�RI�D�GD\��VXFK�DV�UHFUHDWLRQ�DUHDV��ILHOGV�WR�PHHW�DQG�VXFK�
G�� � 7KH�YDOXH�RI�WKH�HOHFWULF�ILHOG�VWUHQJWK�DQG�WKH�VWUHQJWK�RI�WKH�PDJQHWLF�ILHOG�FDQ�EH�H[FHHGHG�IRU�D�GXUDWLRQ�RI�

VHYHUDO�PLQXWHV�� GD\�SURYLGHG�WKDW�SUHYHQWLYH�DFWLRQ�LV�WDNHQ�WR�SUHYHQW�WKH�HIIHFWV�RI�LQGLUHFW�FRXSOLQJ�
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7DEOH�������5HVXOWV�RI�PRQLWRULQJ�RI�HOHFWULF�DQG�PDJQHWLF�ILHOGV�E\�37�3/1�837

�7UDQVPLVVLRQ�6HUYLFH�8QLW��%HQJNXOX�LQ�����

1R 6HJPHQW
9ORWDJH
�N9�

1R��7RZHU 9LOODJH
(�PDN�������������������������
�N9�P�

%�PDN������������������������������
�ȝ7�

� 3/7$�7HV�3HNDORQJDQ �� ����GDQ���� 3HUER ����� �����

����GDQ���� 3XOR�*HWR ����� �����

� 3HNDORQJDQ�6XNDPHULQGX �� ����GDQ���� .HOREDN ����� �����

� /E�/LQJJDX�3HNDORQJDQ ��� ����GDQ���� .RWD�3DJX ����� �����

����GDQ���� %XPL�6DUL ����� �����

� 3HNDORQJDQ�3/7$�0XVL ��� ���GDQ��� .HSDKL\DQJ ����� �����

6RXUFH��37�3/1��3HUVHUR��'HYHORSPHQW�8QLW�,,,��
(�PDN� �PD[LPXP�HOHFWULF�ILHOG��DQG
%�PDN� �PD[LPXP�PDJQHWLF�ILHOG�

/LNHZLVH�� WKH� UHVXOWV� RI� WKH�PHDVXUHPHQW� RI� WKH� HOHFWULF� DQG�PDJQHWLF� ILHOGV� DURXQG� WKH�

ORFDWLRQ�RI�WKH�H[LVWLQJ�WUDQVPLVVLRQ�QHWZRUN�DURXQG�WKH�6877�DFWLYLW\�SODQ�WR�EH�EXLOW��WKH�

HOHFWULF�DQG�PDJQHWLF�ILHOG�YDOXHV�VWLOO�PHHW�WKH�VDIH�WKUHVKROG��DFFRUGLQJ�WR��61,���������

������61,�������������� �� DQG� ,53$������� �L�H��(�PDN����N9� ��P�DQG�%�PDN������P7�

�PLOOL�7HVOD��

$�� 7KH�0HFKDQLVP�RI�,QWHUDFWLRQ�RI�WKH�(OHFWULF�)LHOG�DQG�WKH�0DJQHWLF�)LHOG�ZLWK

%LRORJLFDO�0DWHULDO

7KH� RUJDQV� DQG� WLVVXHV� RI� WKH� ERG\� DUH PDGH� RI� VWUXFWXUDO� PDWHULDO� FRQVLVWLQJ� RI� SRODU�

PROHFXOHV��ELRORJLFDO� IOXLGV�FRQWDLQLQJ�HOHFWURO\WH� LRQV�DQG�VROXEOH�PDFURPROHFXOHV��7KH�

IRUFH� JHQHUDWHG� E\� WKH� HOHFWULF� ILHOG� FDQ� FDXVH� IUHH� HOHFWULF� FKDUJHV� �HOHFWURO\WH� LRQV�� WR�

PRYH��,I�RXU�ERG\�LV�GLUHFWO\�UHODWHG�WR�WKH�JURXQG��WKH�PRYHPHQW�RI�WKH�FKDUJH��LRQV��LQ�

WKH�ERG\�ZLOO�SURGXFH�DQ�HOHFWULF�FXUUHQW��,I�RXU�ERG\�LV�LVRODWHG�IURP�WKH�VRLO��WKH�SRWHQWLDO�

ZLOO�LQFUHDVH�DQG�WKH�DPRXQW�GHSHQGV�RQ�WKH�FDSDFLW\�WR�WKH�VRLO�

&RQVLGHULQJ�WKDW�WKH�HOHFWULF�ILHOG�UDGLDWLRQ�DQG�WKH�PDJQHWLF�ILHOG�RI�(/)�HOHFWURPDJQHWLF�

ZDYHV�DUH�YHU\�ORZ��WKH�HQHUJ\�WKH\�FDUU\�LV�VPDOO�VR�WKDW�WKH�GHSWK�RI�SHQHWUDWLRQ�RI�WKH�

ILHOG� OLQHV� LQWR� WKH�ERG\� LV� YHU\� VKDOORZ��%XW� WKH� FXUUHQW� IORZ�SURGXFHG�E\�(/)�HOHFWULF�

ILHOGV�LQ�WKH�KXPDQ�ERG\�FDQ�EH�PHDVXUHG�LQGLUHFWO\��:+2��������

%LRORJLFDO�LQWHUDFWLRQV�EHWZHHQ�HOHFWULF�ILHOGV�DQG�PDJQHWLF�ILHOGV�E\�(/)�HOHFWURPDJQHWLF�

ZDYH� UDGLDWLRQ�FDQ� DOVR� FDXVH�KHDW��7KH�HOHFWULF� IRUFH� WKDW� IOLSV�TXLFNO\�RQ�D�PRWLRQOHVV�

VWUXFWXUDO�PROHFXOH�FDQ�FDXVH�LWV�DWRPV�WR�YLEUDWH�RU�VSLQ��ZKLFK�LQ�WXUQ�FDQ�FDXVH�KHDW��7KH�
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DPRXQW� RI� KHDW� JHQHUDWHG� E\� WKH� (/)� HOHFWURPDJQHWLF� ILHOG� UDGLDWLRQ� LV� VPDOO� ZKHQ�

FRPSDUHG�WR�QDWXUDO�KHDW�IURP�WKH�ERG\
V�FHOOV�

,Q�SULQFLSOH��DQ�HOHFWULF�ILHOG�RI�VXIILFLHQW�PDJQLWXGH�FDQ�KDYH�D�GLUHFW�HIIHFW�RQ�ELRORJLFDO�

WLVVXHV� LQ� WKH� IRUP� RI� IUHH� LRQ�PRYHPHQWV� LQ� H[WUDFHOOXODU� HQYLURQPHQWV� RU� WKURXJK� WKH�

LQWHUDFWLRQ�RI�HOHFWULF�PRPHQWV�IURP�PROHFXODU�VWUXFWXUHV�

%�� %LRORJLFDO� HIIHFWV� E\� H[SRVXUH� WR� HOHFWULF� ILHOGV� DQG� PDJQHWLF� ILHOGV �(/)�

HOHFWURPDJQHWLF�ZDYHV�

6LQFH�KXPDQV�FDQQRW�EH�XVHG�IRU�UHVHDUFK�WKDW�SRWHQWLDOO\�KDV�DGYHUVH�HIIHFWV�� ODERUDWRU\�

VWXGLHV�RIWHQ�XVH�YDULRXV�VSHFLHV�RI�H[SHULPHQWDO�ODERUDWRU\�DQLPDOV�

7KH����+]�HOHFWURPDJQHWLF�ILHOG�KDV�DQ�HIIHFW�RQ�GHFUHDVLQJ�WKH�OHYHO�RI�FRQFHQWUDWLRQ�RI�

PHODWRQLQ� LQ� WKH�EORRG�ZKLFK�HQFRXUDJHV�DQ� LQFUHDVH� LQ� WKH� UHOHDVH�RI�HVWURJHQ� IURP� WKH�

UHSURGXFWLRQ�RUJDQV�DQG�DV�D�UHVXOW�LW�ZLOO�VWLPXODWH�DQ�LQFUHDVH�LQ�WKH�GHYHORSPHQW�RI�WKH�

EUHDVW�DUUDQJHPHQW��)XUWKHUPRUH�LW�ZDV�IRXQG�WKDW�ZKHQ�WKH�PDJQHWLF�ILHOG�LQWHUDFWV�ZLWK�

WKH� FHOO�� LW� ZLOO� FKDQJH� WKH� FRQGXFWLYLW\� RI� WKH� FHOO� PHPEUDQH� VR� WKDW� LW� ZLOO� DIIHFW� WKH�

EDODQFH� RI� 1D�� .� DQG� VHQVLWLYH� LRQV� ZKLFK� DUH� &D� LRQV�� 7KRXJK� &D� LRQV� IXQFWLRQ� DV�

UHJXODWRU\�VLJQDOV�IRU�YDULRXV�OHYHOV�RI�ELRORJLFDO�V\PSWRPV�DQG�SOD\�DQ�LPSRUWDQW�UROH�LQ�

GHOLYHULQJ� QHUYH� VWLPXODWLRQ�� LQIOXHQFLQJ� WKH� V\VWHP� DQG� UHJXODWLQJ� WKH� HIIHFW� RI� FHOO�

SRLVRQV�

)XUWKHUPRUH�0XUWK\�HW�DO����������IURP�KLV�UHVHDUFK�UHSRUW�WKDW�WKH�H[SRVXUH�RI�(/)����+]�

HOHFWURPDJQHWLF�ZDYHV DW� �� N9� ��P� HOHFWULF� ILHOG� LQWHQVLW\� DQG� ����7�PDJQHWLF� ILHOG� RQ�

3DSLR� F\QRFKHSKDOXV�ZLWK� WKH� IUHTXHQF\� RI� H[SRVXUH� ��� KRXUV� SHU� GD\� IRU� ��ZHHNV�ZDV�

VLJQLILFDQWO\�DEOH�WR�UHGXFH�&'���&'��DQG�,/�UHFHSWRUV����

&XUUHQW� LQGXFWLRQ� LQ� WKH� ERG\� FDXVHG� E\�(/)� HOHFWURPDJQHWLF� ILHOGV� DURXQG� XV� DUH� YHU\�

ZHDN��DQG�FXUUHQWV�DOVR�DULVH�LQ�RWKHU�RUJDQ�FHOOV��EXW�WKH�HQHUJ\�WKH\�FRQWDLQ�LV�WRR�ZHDN�

WR�EUHDN�FKHPLFDO�ERQGV�LQ�FHOOV�

&�� (IIHFW�RI�(/)�(OHFWURPDJQHWLF�)LHOGV�RQ�3XEOLF�+HDOWK

7KH�HIIHFW�RI�HOHFWULF�ILHOG�UDGLDWLRQ�DQG�WKH�PDJQHWLF�ILHOG�RI�(/)�HOHFWURPDJQHWLF�ZDYHV�

RQ�KXPDQ�KHDOWK�LV�EDVLFDOO\�UHODWHG�WR�FKDQJHV�LQ�FHOO�VWUXFWXUH�DQG�IXQFWLRQ��,I�WKHUH�LV�D�

FKDQJH�LQ�WKH�IXQFWLRQ�DQG�VWUXFWXUH�RI�WKH�FHOO��LW�LV�OLNHO\�WR�FDXVH�FKDQJHV�LQ�WKH�WLVVXH��

DQG� WKHQ� FDQ� LQWHUIHUH� ZLWK� WKH� IXQFWLRQ� RI� WKH� RUJDQ� DQG� SRVVLEO\� FDQ� OHDG� WR� KHDOWK�

SUREOHPV�DIWHU�D�FHUWDLQ�SHULRG�RI�WLPH�
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6RPH�FHOOV�DQG�WLVVXHV�WKDW�DUH�VHQVLWLYH�WR�UDGLDWLRQ�LQFOXGH�ZKLWH�EORRG�FHOOV��EDVDO�FHOOV�

�VH[�FHOOV�� FHOOV� LQ� WKH� HPEU\R�� UHG�ERQH�PDUURZ�FHOOV�� GLJHVWLYH�FHOOV� DQG�DOYHROD�FHOOV���

7KH�UHVXOWV�RI�UHVHDUFK�FRQGXFWHG�RQ�DQLPDOV�WKDW�DUH�H[SRVHG�WR�WKH�HOHFWULF�DQG�PDJQHWLF�

ILHOGV�UHSRUWHG�FDQ�DIIHFW�

&HOO� JURZWK�� UHSURGXFWLYH� IXQFWLRQ�� SUH� DQG� SRVW� QDWDO� GHYHORSPHQW�� ELROLVWLF� DFWLYLW\� RI

LVRODWHG� QHUYH� FHOOV�� EHKDYLRU�� FDUGLRYDVFXODU� IXQFWLRQ� �DFXWH� H[SRVXUH��� V\VWHP� RI�

IRUPDWLRQ�RI�EORRG�FHOOV��LPPXQH�IXQFWLRQ��UHJXODWLRQ�RI�SK\VLRORJ\�DQG�FLUFDUGLDQ�UK\WKP�

�&HPEHU��������

6D]DQRYD�HW�DO�� ��������FRQGXFWHG�UHVHDUFK�RQ�UHVLGHQWV�DURXQG�WKH�WUDQVPLVVLRQ� OLQH�����

N9�� ����N9��IRXQG�WKDW�WKRVH�H[SRVHG�WR�KLJKHU�HOHFWULF�ILHOGV�ZLOO�H[SHULHQFH�ORZHU�EORRG�

SUHVVXUH��KLJKHU�QHXURPXVFXODU�DFWLYLW\��LQFUHDVHG�WLPH�WR�UHVSRQG�DQG�KLJKHU�PHDQ�HUURUV��

LQ�WKH�WULDO�UHVSRQVH�WR�WKH�VWLPXODWLRQ�JLYHQ��EXW�LQ�WKH�VWXG\�LW�VWLOO�FDQQRW�EH�DVFHUWDLQHG�

ZKHWKHU�WKH�VWUHQJWK�RU�GXUDWLRQ�RI�H[SRVXUH�LV�WKH�PRVW�LPSRUWDQW�

'DWD� IURP�QHXUR� SK\VLRORJLFDO� WHVWV� LQ� YLYR� DQG� LQ� YLWUR� VKRZ� WKDW� WKH� HOHFWULF� ILHOG� FDQ�

DIIHFW� WLVVXH��HVSHFLDOO\�LQ� WKH�FRPSRQHQWV�RI�WKH�QHUYRXV�V\VWHP��%XW�WKH�VLJQLILFDQFH�RI�

KXPDQV� H[SRVHG� WR� WKH� HOHFWULF� ILHOG� RU�PDJQHWLF� ILHOG� IURP� WKH� HQYLURQPHQW� FDQQRW� EH�

GHWHUPLQHG��:+2��������

+DU\DQWR��������������UHSRUWHG�WKH�UHVXOWV�RI�UHVHDUFK�RQ�UHVLGHQWV�OLYLQJ�XQGHU�7���/�����

N9�DQG�����N9�687(7��FRQFOXGLQJ�WKDW�WKHUH�ZHUH�QR�VLJQLILFDQW�GLIIHUHQFHV�LQ�WKH�SDWWHUQ�

RI� GLVHDVH� RI� UHVLGHQWV� UHVLGLQJ� DW� D� GLVWDQFH� RI� ���� PHWHUV� RXWVLGH� WUDQVPLVVLRQ� DQG�

687(7�

%DVHG�RQ�H[LVWLQJ�OLWHUDWXUH��PDJQHWLF�ILHOGV�DQG�QDWXUDO�HOHFWULF�ILHOGV�KDYH�H[LVWHG�VLQFH�

WKH�HDUWK�DQG�QDWXUH�ZHUH�FUHDWHG��0DJQHWLF�ILHOGV�DQG�HOHFWULF�ILHOGV�DUH�IRUPHG�EHFDXVH�RI�

DFWLYLWLHV�WKDW�SURGXFH�PDJQHWLF�ILHOGV�DQG�HOHFWULF�ILHOGV�

%DVHG�RQ�WKH�UHVXOWV�RI�ILHOG�PHDVXUHPHQWV�WKDW�KDYH�EHHQ�FDUULHG�RXW�RQ�-DYD�,VODQG�E\�37�

3/1��3HUVHUR��LQ������IRU�����N9�687(7�RI�����N9���P�IRU�WKH�HOHFWULF�ILHOG�DQG����P*�

��������P7��IRU�WKH�PDJQHWLF�ILHOG��VR�WKDW�WKH�ILHOG�VWUHQJWK�HOHFWULFLW\�DQG�PDJQHWLF�ILHOG�

VWUHQJWK�DUH�VWLOO�EHORZ�WKH�:+2�UHFRPPHQGDWLRQ�VWDQGDUG�ZKLFK�LV��HOHFWULF�ILHOG�VWUHQJWK�

����N9���P�DQG�PDJQHWLF�ILHOG�VWUHQJWK���������P�*DXVV�

7KH�HOHFWULF� ILHOG�DQG�PDJQHWLF� ILHOG�DURXQG�KXPDQV�FDQQRW�EH� IHOW�E\� WKH�KXPDQ�VHQVHV�

XQOHVV�WKH�LQWHQVLW\�LV�ODUJH�HQRXJK��7KH�HOHFWULF�ILHOG�DQG�PDJQHWLF�ILHOG�DUH�QRQ�LRQL]LQJ�
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UDGLDWLRQ�JURXSV��(OHFWULF�ILHOGV�DQG�PDJQHWLF�ILHOGV�H[LVWHG�VLQFH�WKLV�QDWXUH�ZDV�FUHDWHG��

7KH� DWPRVSKHUH� VXUURXQGLQJ� WKH� HDUWK� KDV� DQ� LRQRVSKHULF� OD\HU�� ZKHUH� EHWZHHQ� WKH�

LRQRVSKHUH�DQG�WKH�VXUIDFH�RI�WKH�HDUWK�WKHUH�LV�DQ�HOHFWULF�ILHOG�RI���������9���P��/LNHZLVH

FORXG\�FORXGV�WKDW�FRQWDLQ�OLJKWQLQJ�SRWHQWLDO�FDQ�JHQHUDWH�DQ�HOHFWULF�ILHOG�RI������������

9� ��P��7KH� HDUWK� LV� D� JLDQW�PDJQHW� WKDW� KDV�PDJQHWLF� SROHV� WKDW� DUH� FORVH� WR� WKH� HDUWK
V�

SROHV��7KH�PDJQHWLF�ILHOG�HQYHORSV�WKH�HDUWK�ZLWK�D�SRZHU�RI�������PLFURWHVOD��7KH�HOHFWULF�

ILHOG�LQVLGH�D�KRXVH��RIILFH�RU�IDFWRU\�EXLOGLQJ�PDLQO\�FRPHV�IURP�LQVWDOODWLRQV�LQ�EXLOGLQJV�

DQG�HTXLSPHQW�XVHG��7KH�HOHFWULF�ILHOG�RI�DQ�LQVWDOODWLRQ�RXWVLGH�WKH�EXLOGLQJ�ZLOO�JHQHUDOO\�

EH�DEVRUEHG�E\�EXLOGLQJ�SDUWV�E\����SHUFHQW�

7KH�HOHFWULF�ILHOG��(OHFWULF��DULVHV�ZKHQ�WKHUH�LV�DQ�HOHFWULF�SRWHQWLDO�GLIIHUHQFH��LQ�WKH�FDVH�

RI�7���/�WKH�HOHFWULF�SRWHQWLDO�GLIIHUHQFH�RFFXUV�GXH�WR�DQ�HOHFWULF�YROWDJH�LQ�WKH�FRQGXFWRU�

WR� WKH� HDUWK��ZKLOH� WKH�PDJQHWLF� ILHOG� DULVHV� GXH� WR� IORZLQJ� HOHFWULF� FXUUHQW� LQ� WKH�7� �� /�

FRQGXFWRU��7KH�PDJQHWLF�ILHOG�DQG�WKH�HOHFWULF�ILHOG�JHQHUDWHG�E\�WKH�3RZHU�/LQH��6875��

6870��7���/��687(7��GHSHQG�RQ�WKH�VWUHQJWK�RI�WKH�IORZLQJ�FXUUHQW�WR�LW��8QGHU�7���/�WKH�

PDJQHWLF�ILHOG�VWUHQJWK�YDULHV�EHWZHHQ�������PLFURWHVOD��7KH�5HJXODWRU\�$VVLVWDQFH�7HDP�

RI� WKH�0LQLVWHU�RI�0LQLQJ�DQG�(QHUJ\���������ZKLOH� WKH�PHDVXUHPHQW� UHVXOWV�RI�37�3/1�

�3HUVHUR��VKRZ�WKH�PDJQLWXGH�RI�WKH�PDJQHWLF�ILHOG�DQG�HOHFWULF�ILHOG�IRU�+LJK�9ROWDJH�$LU�

&KDQQHOV��6877���ZLWK�PHDVXUHPHQWV�DW�DQ�DOWLWXGH�RI�������PHWHUV�DERYH�JURXQG�OHYHO�LQ�

RSHQ�VSDFH�RI��������PLFURWHVOD�DQG�����N9���P�UHVSHFWLYHO\��7KH�PHDVXUHPHQW�UHVXOWV�DUH�

IDU�EHORZ�61,��,QGRQHVLDQ�1DWLRQDO�6WDQGDUG��DQG�:+2�VWDQGDUGV��ZKLFK�LV�HTXDO�WR���N9�

IRU�HOHFWULF�ILHOG�VWUHQJWK�DQG�����P7�IRU PDJQHWLF�ILHOG�VWUHQJWK�

7KH� HOHFWULF� DQG�PDJQHWLF� ILHOGV�ZLOO� GHFUHDVH� UDSLGO\� LI� WKH�PHDVXUHPHQW� �� REVHUYDWLRQ�

SRVLWLRQ� LV� IXUWKHU� DZD\� IURP� WKH� WUDQVPLVVLRQ� OLQH�� 7KH� JUHDWHVW� HOHFWULF� ILHOG� LQWHQVLW\�

RFFXUV�DW�WKH�PLGSRLQW�RI�WKH�FKDQQHO��ZKLFK�LV������N9���P�LQ�WKH�FDVH�RI�GRXEOH�FKDQQHOV�

DQG� ����� N9� �� P� LQ� WKH� FDVH� RI� KRUL]RQWDO� VLQJOH� FKDQQHOV�� ZKLOH� WKH� PDJQHWLF� ILHOG�

LQGXFWLRQ�LV���PLFUR�7HVOD�LQ�WKH�FDVH�RI�GRXEOH�FKDQQHOV�DQG�������PLFUR�7HVOD�RQ�D�VLQJOH�

KRUL]RQWDO�FKDQQHO��WKHVH�YDOXHV�DUH�IRU�WKH�KHLJKW�RI���P�DERYH�JURXQG�OHYHO��7KH�HOHFWULF�

DQG�PDJQHWLF�ILHOG�YDOXHV�DUH�VWLOO�EHORZ�WKH�:+2�WKUHVKROG��ZKLFK�DUH���N9���P�� ������

9���P��IRU�WKH�HOHFWULF�ILHOG��DQG�WKH�PDJQHWLF�ILHOG�WKUHVKROG�LV�����PLFUR�7HVOD�DW�D�FXUUHQW�

RI������$PSHUH
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7KLV� WKHRUHWLFDO� FDOFXODWLRQ� LV� DFFXUDWH� HQRXJK� WR� GHVFULEH� WKH� VWDWH� RI� HOHFWULF� DQG�

PDJQHWLF� ILHOGV� DURXQG�7� ��/�� HVSHFLDOO\� IRU�PDJQHWLF� ILHOG� HVWLPDWLRQ� EHFDXVH�PDJQHWLF�

LQGXFWLRQ�LV�QRW�GLVWXUEHG�E\�WKH�SUHVHQFH�RI�DQ\�REMHFWV�DURXQG�LW�

7KH�LQWHQVLW\�RI�WKH�HOHFWULF�ILHOG�LV�VWURQJO\�LQIOXHQFHG�E\�WKH�SUHVHQFH�RI�REMHFWV�DURXQG�7�

�� /�� VXFK� DV� IRU� H[DPSOH�� WUHHV�� URRIV�� HWF�� %XW� WKH� HIIHFW� LV� DFWXDOO\� EHQHILFLDO�� EHFDXVH�

WKHVH� REMHFWV� DFW� DV� VFUHHQV� WKDW� KDYH� WKH� HIIHFW� RI� UHGXFLQJ� WKH� LQWHQVLW\� RI� WKH� HOHFWULF�

ILHOG��7KHUHIRUH��WKH�LQWHQVLW\�RI�WKH�HOHFWULF�ILHOG�LQ�WKH�KRXVH�GXH�WR�7���/�EHFRPHV�ORZHU��

LW� FDQ� HYHQ� EH� ORZHU� WKDQ� WKH� LQWHQVLW\� RI� WKH� HOHFWULF� ILHOG� GXH� WR� KRXVHKROG� HOHFWULFDO�

DSSOLDQFHV��VXFK�DV�WHOHYLVLRQV��UHIULJHUDWRUV��FRPSXWHUV��HWF�

(OHFWULF�ILHOG��,I�RQH�SDUWLFOH�RU�DQ�REMHFW�LV�HOHFWULFDOO\�FKDUJHG��LQ�WKH�VXUURXQGLQJ�DUHD�RI�

WKH�SDUWLFOH�RU�REMHFW�ZLOO�RFFXU�HOHFWULF�ILHOG��/LNHZLVH�LI� WKH�FRQGXFWRU�SRVVHVHV�YROWDJH�

WKHQ�DURXQG�WKH�FRQGXFWRU�ZLOO�EH�JHQHUDWHG�HOHFWULF�ILHOG��(OHFWULF�ILHOG�VWUHQJWK�GHSHQGV�

RQ�WKH�DPRXQW�RI�YROWDJH�ZRUNLQJ�RQ�WKH�FRQGXFWRU�DQG�GHSHQGV�RQ�WKH�GLVWDQFH�IURP�WKH�

VRXUFH��7KH�HOHFWULF�ILHOG�VWUHQJWK�LV�JHWWLQJ�ZHDNHU�LI�WKH�VRXUFH�GLVWDQFH�LV�IDUWKHU�DZD\��

(OHFWULF�ILHOG�VWUHQJWK�KDV�XQLWV�RI�YROWV�SHU�PHWHU��9���P�RU�N9���P��

0DJQHWLF�ILHOG��7KH�PDJQHWLF�ILHOG�LV�JHQHUDWHG�E\�LURQ�RU�VWHHO�WKDW�LV�PDJQHWLF��DV�ZHOO�DV�

RQH�FRQGXFWRU�ZKLFK�LV�HOHFWULILHG�ZLOO�JHQHUDWH�D�PDJQHWLF�ILHOG�DURXQG�LW��7KH�VWUHQJWK�RI�

WKH� PDJQHWLF� ILHOG� GHSHQGV� RQ� WKH� PDJQHWLVP� RI� WKH� LURQ�� 7KH� PDJQHWLF� ILHOG� VWUHQJWK�

JHQHUDWHG�E\�DQ�HOHFWULF�FXUUHQW�GHSHQGV�RQ�WKH�DPRXQW�RI�HOHFWULF�FXUUHQW��7KH�VWUHQJWK�RI�

WKH�PDJQHWLF� ILHOG�ZHDNHQV� LI� WKH�GLVWDQFH� IURP�WKH�VRXUFH�IDUWKHU�DZD\��7KH�VWUHQJWK�RI�

WKH�PDJQHWLF� ILHOG�KDV�XQLWV�RI� WHVOD� �7��RU�PLOLWHVOD� �P7���RIWHQ�XVHG�JDXVV�RU�PLOOLJDXV�

�P*DXVV������7� ������P7����*� �����P*�DQG���7� ��������*��

7KH� (OHFWULF� DQG�0DJQHWLF� )LHOGV� DW� +RPH� DQG�:RUNSODFH�� 7KH�PDJQHWLF� ILHOG� DQG� WKH�

HOHFWULF� ILHOG� LQ� WKH� KRXVH� DUH� WKH� VXP� RI� ILHOGV� JHQHUDWHG� E\� LQVWDOODWLRQV� DQG� HOHFWULFDO�

HTXLSPHQW�H[LVWHG�LQVLGH�DQG�RXWVLGH�WKH�KRPH��LQFOXGLQJ�

���/RZ�9ROWDJH�$LU�&KDQQHOV��6875�

���0HGLXP�9ROWDJH�$LU�&KDQQHOV��6870�

���,QVWDOODWLRQ�V\VWHP�LQ�WKH�KRXVH

���5HIULJHUDWRU

���$LU�FRQGLWLRQHU��$&�
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���&RSLHU

���:HOGLQJ�PDFKLQH

���7HOHYLVLRQ

���&RPSXWHUV�DQG�RWKHUV

1HRQ�OLJKWV�LQ�DQ�HOHFWULF�ILHOG��,I�WKH�IOXRUHVFHQW�ODPS�RU�WHVW�SHQ�RI�RQH�SLQ�LV�KHOG�DQG�

WKH�RWKHU�HQG�LV�ZRUQ�E\�]LQF�XQGHU�WKH�HOHFWULF�ILHOG��WKH�IOXRUHVFHQW�OLJKW�ZLOO�OLJKW�XS�EXW�

QRW�DV�EULJKW DV�ZKHQ� LW� LV� LQVWDOOHG�RQ�D�����YROW�QHWZRUN��7KH�VDPH�V\PSWRP�ZLOO�DOVR�

RFFXU�RQ�D�IOXRUHVFHQW�ODPS�RU�WHVW�SHQ�KHOG�QHDU�WKH��FRLO��RQ�D�FDU�HQJLQH��RU�QHDU�D�UDGLR�

FRPPXQLFDWLRQ�DQWHQQD� �&%��25$5,��RU�D�SULYDWH� UDGLR� WUDQVPLWWHU�DQWHQQD�RU�55,� �WKH�

VWDWH�UDGLR�QHWZRUN��WKDW�LV�ZRUNLQJ�

���������5HVHDUFK�RQ�(OHFWULF�)LHOGV�DQG�0DJQHWLF�)LHOGV

7KH�DFWLYLW\�RI�GLVWULEXWLQJ�HOHFWULFLW\�ZLOO�FDXVH��PDJQHWLF�ILHOG�DQG�HOHFWULF�ILHOG�WKDW�FDQ�

FDXVH�KHDOWK�SUREOHPV��7KH�UHVXOWV�RI�ILHOG�PHDVXUHPHQWV�FDUULHG�RXW�E\�37�3/1��3HUVHUR��

DUH�VWLOO� IDU�EHORZ�WKH�:+2�UHFRPPHQGDWLRQ�VWDQGDUG��QDPHO\� WKH�HOHFWULF� ILHOG�VWUHQJWK�

���N9���P�DQG�PDJQHWLF�ILHOG�VWUHQJWK������P7��VR�WKDW�LW�FDQ�EH�DQDORJRXV�WR�WKH�PDJQHWLF�

ILHOG�DQG�HOHFWULF�ILHOG�SURGXFHG�E\�6877�DQG�687(7�DUH WKH�VDPH�ZKLFK�LV�VWLOO�EHORZ�WKH�

VWDQGDUGV�SHUPLWWHG�E\�:+2�

(OHFWULFLW\� GLVWULEXWLRQ� DFWLYLWLHV� FDQ� DOVR� FDXVH� SXEOLF� XQUHVW� ZKLFK� KDV� DQ� LPSDFW� RQ�

KHDOWK� SUREOHPV� GXH� WR� WKH� LQGXFWLRQ� RI� HOHFWULF� ILHOGV� DQG� PDJQHWLF� ILHOGV� LQ� WKH�

HQYLURQPHQW�DURXQG�WKH ����N9�WUDQVPLVVLRQ�OLQH�

5HFHQWO\�WKHUH�DUH�GHYHORSLQJ�GLVFRXUVH�DQG�RSLQLRQV�DERXW�WKH�PDJQHWLF�ILHOG�DQG�HOHFWULF�

ILHOG�ZKLFK�UHVXOWHG�LQ�WZR�FRQFOXVLRQV���RSSRVLWH�FRQGLWLRQV��WKRVH�DUH������ZKLFK�GRHV�QRW�

KDYH�DQ�LPSDFW�DQG�����ZKLFK�FDXVHV�KXPDQ�KHDOWK�HIIHFWV���GLVWXUEDQFHV��7KHVH�WKLQJV�DUH�

UHLQIRUFHG�E\�YDULRXV�UHVXOWV�RI�H[LVWLQJ�UHVHDUFK�RU�H[SHULPHQWV�

7KHRUHWLFDOO\� WKH� HOHFWULF� DQG� PDJQHWLF� ILHOGV� ZLOO� GHFUHDVH� GUDPDWLFDOO\� LI� WKHUH� DUH�

REVWDFOHV���WKH� WKHRU\�RI�IDUDGD\�FDJH��� WKXV� WKH�����N9�7���/�WUDQVPLVVLRQ�OLQH� WKDW�KDV�

EHHQ�RSHUDWLQJ�LQ� WKH�37�3/1��3HUVHUR��HQYLURQPHQW�� WKH� ORZHVW� UHVXOW� LV�����N9���P�IRU�

HOHFWULF�ILHOGV�ZLWK�D�FXUUHQW�RI�����$�ZLWK�D�GLVWDQFH�RI����PHWHUV�DQG�WKH�KLJKHVW�LV�����

N9���P�IRU�HOHFWULF�ILHOGV�ZLWK�D�FXUUHQW�RI�����$�ZLWK�D�GLVWDQFH�RI����PHWHUV��7KH�ORZHVW�

PDJQHWLF�ILHOG�PHDVXUHPHQW�REWDLQHG�ZDV�������P7�ZLWK�D�FXUUHQW�RI�����$�DQG�D�GLVWDQFH�

RI� ��� PHWHUV� DQG� WKH� KLJKHVW� ZDV� ������ P7�ZLWK� D� FXUUHQW� RI� ���� $� IRU� D� � ��� PHWHUV�
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GLVWDQFH�ZKHUH� WKH� UHVXOWV�ZHUH�EHORZ� WKH�61,� VWDQGDUG�RU�:+2�ZKLFK� LV���N9� ��P� IRU�

HOHFWULF� ILHOGV� DQG� ���� P7� IRU� PDJQHWLF� ILHOGV�� (OHFWULFLW\� GLVWULEXWLRQ� DFWLYLWLHV� DW� WKH�

RSHUDWLQJ� VWDJH�ZLOO� LQFUHDVH� WKH� UHOLDELOLW\�RI� WKH� HOHFWULFDO� V\VWHP��EXW� WKLV� DFWLYLW\�ZLOO�

DOVR�FDXVH�PDJQHWLF�ILHOGV�DQG�HOHFWULF�ILHOGV�WR�DULVH��7KH�RFFXUDQFH�RI�PDJQHWLF�ILHOG�DQG�

HOHFWULF�ILHOG�LV�FDXVHG�E\�HOHFWULF�FKDUJH�LV�JLYHQ�WR�FRQGXFWLYH�ZLUH��7KH�PDJQHWLF�ILHOG�

DQG�HOHFWULF�ILHOG�DUH�VWLOO�EHLQJ�GHEDWHG��HVSHFLDOO\�VFLHQWLILFDOO\�

7KH� XQGHUVWDQGLQJ� DERXW� PDJQHWLF� ILHOG� DQG� HOHFWULF� ILHOG� ZLOO� EH� YHU\� GLIILFXOW� WR� EH�

UHOD\HG�WR�WKH�FRPPXQLW\��HVSHFLDOO\�ZLWK�WKH�FRQGLWLRQ�RI�RXU�VRFLHW\�ZKLFK�LV�GLYHUVH�LQ�

OHYHOV�RI�HGXFDWLRQ��$�ORW�RI�LQIRUPDWLRQ�DERXW�PDJQHWLF�ILHOGV�DQG�HOHFWULF�ILHOGV�FDQ�OHDG�

WR�QHJDWLYH�SHUFHSWLRQV��HVSHFLDOO\�WKH�LQIOXHQFH�RQ�OLIH�DQG�KXPDQ�KHDOWK�

5HVHDUFK�FRQGXFWHG�RQ�WKH�ZRUOG�OHYHO�DV�ZHOO�DV�RQ�WKH�QDWLRQDO�OHYHO��KDYH�XQWLO�QRZ��QRW�

EHHQ� DQVZHUHG�ZLWK� FHUWDLQW\� DERXW� WKH� LQIOXHQFH� RI�PDJQHWLF� ILHOG� DQG� HOHFWULF� ILHOG� RQ�

KHDOWK�� ,I�ZH� WUDFH� WKH� UHVXOWV�RI� UHVHDUFKHV�FRQGXFWHG�E\�H[SHUWV�� WKH� UHVXOWV�RI� UHVHDUFK�

FRQGXFWHG�E\�H[SHUWV�WKHUH�DUH�WZR�FRQIOLFWLQJ�JURXSV�

$��5HVHDUFK�WKDW�JLYHV�SRVLWLYH�UHVXOWV�UHJDUGLQJ�PDJQHWLF�ILHOGV�DQG�HOHFWULF�ILHOGV

��� 6WHYHQ�� 5�*�� �������� ZLWK� WKH� VWXG\� WLWOH� 5HVLGLQJ� QHDU� 6ZHGLVK� KLJK�YROWDJH� SRZHU�

OLQHV� ZLWK� FKLOG� VXEMHFWV� DJHG� ���� \HDUV� OLYLQJ� XQGHU� �������� .Y� ZLWK� 6ZHGLVK�

PHWKRGRORJ\�����������FDVH�FRQWURO������������WKDW�WKHUH�ZDV�QR�DVVRFLDWLRQ�EHWZHHQ�WKH�

RFFXUUHQFH�RI�FDQFHU�ZLWK�H[SRVXUH�FDXVHG�E\�KLJK�YROWDJH�DLU�FKDQQHO�

��� )DLUQEDLQ�� '�1�� DQG� 2¶QHLO�� .�/�� ������� %XOJDULD� ZLWK� WKH� VWXG\� WLWOH� 7KH�

HOHFWURPDJQHWLF� HIIHFW� ILHOG� H[SRVXUH� RQ� WKH� IRUPDWLRQ� RI� '1$� VLQJOH� VWUDLQG� EUHDNV� LQ�

KXPDQ� FHOOV��:LWK� WKH� VXEMHFW� RI� KXPDQ�'1$�� WKH�PHWKRGRORJ\� XVHG� E\� HSLGHPLRORJ\�

IURP� WKH� UHVXOWV� RI� WKH� VWXG\� VWDWHG� WKDW� WKHUH� LV� QR� GLUHFW� LQIOXHQFH� RQ� WKH� H[SRVXUH� RI�

HOHFWURPDJQHWLF�ILHOGV�WR�'1$�

%�� 5HVHDUFK� WKDW�JLYHV�QHJDWLYH�UHVXOWV� �DIIHFWLQJ�KHDOWK��UHJDUGLQJ�PDJQHWLF� ILHOGV�

DQG�HOHFWULF�ILHOGV

���:DULQGL���������LQ�,QGRQHVLD�ZLWK�WKH�WLWOH��687(7��([WUD�+LJK�9ROWDJH�$LU�&KDQQHO��

HQYLURQPHQWDO� LPSDFW�� WKH� VXEMHFW� RI� WKH� 687(7� H[SHULPHQW� REWDLQHG� �� PDLQ� W\SHV� RI�

HQYLURQPHQWDO� LPSDFWV� IURP� 687(7�� ZKLFK� DUH�� LQWHUIHUHQFH� ZLWK� UDGLR� 	� WHOHYLVLRQ�

ZDYHV��QRLVH��VWURQJ�HOHFWULF�DQG�PDJQHWLF�ILHOGV�
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���&KULVWLQH��*����)H\FKWLQJ��0����$KOERP��$�������� 6ZHGHQ��ZLWK�WKH�WLWOH�'DQJHU�RYHU�

KHDG�WKH�VXEMHFWV�DUH�SHRSOH�UHVLGHQWV�ZLWK�D�PHWKRGRORJ\�RI�����P�GLVWDQFH�IURP�7���/���

687(7�����������LQ�6ZHGHQ�DSSOLHG WR�����SHRSOH��LW�LV�IRXQG�LQ�WKH�UHVXOWV�WKDW�FDQFHUV�

LQ�DGXOWV�GLG�QRW�LQFUHDVH�ZKLOH�WKH�ULVN�RI�FKLOGKRRG�OHXNHPLD�LQFUHDVHG�

���3HDUVRQ��6�/��HW�DO�� ������� ZLWK�WKH�WLWOH�*HQH�VSHFLILF�PRGXODWLRQ�RI�51$�VK\QWHW\V�

DQG� GHJUDGDWLRQ� E\� H[WUHPHO\� ORZ� IUHTXHQF\� HOHFWURPDJQHWLF� ILHOGV�� ZLWK� KXPDQ� '1$�

VXEMHFWV��VWDWHG�WKDW�(/)�UDGLDWLRQ�DIIHFWV�WKH�IRUPDWLRQ�DQG�GHJUDGDWLRQ�RI�WUDQVFULSWLRQ�RI�

51$� ULERVRPHV�� 2WKHU� HYLGHQFH� VKRZV� WKDW� WKH� LQIOXHQFH� RI� (/)� LV� TXLWH� VHOHFWLYH�� E\�

FRQWUROOLQJ�RQH�RI�WKH�WUDQVFULSWLRQ�VSHHGV�DQG���RU�WKH�51$�WUDQVFULSWLRQ�SURFHVV�DQG�YLFH�

YHUVD�

7KH�H[LVWHQFH�RI�WZR�RSLQLRQV�WKDW�UXQ�LQ�SDUDOOHO�DQG�FRQWLQXH�WR�WKH�SUHVHQW�FDXVHV�GRXEWV�

WKDW�UHTXLUH�SROLFLHV�E\�WKH�DXWKRUL]HG�DJHQF\�WR�RYHUFRPH�WKHVH�SUREOHPV�

:+2�� DIWHU� FRQGXFWLQJ� YDULRXV� W\SHV� RI� UHVHDUFK� DQG� FRQVLGHULQJ� YDULRXV� DVSHFWV� KDV�

LVVXHG� SURYLVLRQV� UHJDUGLQJ�SHUPLVVLEOH� WKUHVKROG� YDOXHV�� HVSHFLDOO\� WKRVH� UHODWLQJ� WR� WKH�

PDJQHWLF�ILHOG�DQG�HOHFWULF�ILHOG�SURGXFHG�E\�WKH�RSHUDWLRQ�RI�7UDQVPLVVLRQ���687(7�

7KLV�:+2�VWDQGDUG�LV�XVHG�E\�PDQ\�FRXQWULHV�DV�WKH�VWDQGDUG�DSSOLHG�LQ�WKH�FRXQWU\��WKH�

VWDQGDUG� LV� DV� IROORZV� �� N9� IRU� HOHFWULF� ILHOG� VWUHQJWK� DQG� ���� P7� IRU� PDJQHWLF� ILHOG�

VWUHQJWK�� LQ� ,QGRQHVLD� E\� DGRSWLQJ� :+2� UHJXODWLRQV� DQG� WDNLQJ� LQWR� DFFRXQW� UHVHDUFK�

ZKLFK� KDV� EHHQ FDUULHG� RXW� E\� WKH� 'HSDUWPHQW� RI� (QHUJ\� DQG� 0LQHUDO� 5HVRXUFHV�� WKH�

'LUHFWRUDWH�*HQHUDO�RI�(OHFWULFLW\�DQG�(QHUJ\�8WLOL]DWLRQ�LVVXHV�UHJXODWLRQV�UHODWLQJ�WR�WKH�

PDJQHWLF� ILHOG� DQG� HOHFWULF� ILHOG� ZKLFK� DUH� SRXUHG� LQ� 61,� DQG� WKH� 5HJXODWLRQ� RI� WKH�

0LQLVWHU�RI (QHUJ\� DQG�0LQHUDO�5HVRXUFHV�� WKRVH� DUH��61,���������������61,�61,���� �

�����������,53$��������3HUPHQ�(6'0�1R����������DQG�3HUPHQ�(6'0�1R����������

0DJQHWLF� ILHOGV� DQG� HOHFWULF� ILHOGV� DUH� NQRZOHGJH� WKDW� LV� GLIILFXOW� WR� EH� H[SODLQHG� WR�

FRPPRQ�SHRSOH�RU� WR�EH�XQGHUVWRRG�E\� WKHP�� HVSHFLDOO\� WR�JHQHUDO�SXEOLF�ZLWK�GLIIHUHQW�

OHYHOV�RI�HGXFDWLRQ�EDFNJURXQG�ZLWK� WKHLU�SHUVRQDO�XQGHUVWDQGLQJV�DQG� LQWHUHVWV�� UHOD\LQJ�

DQ�XQGHUVWDQGLQJ�RQ�PDJQHWLF�ILHOG�DQG�HOHFWULF�ILHOG�WR�WKH�FRPPXQLW\�QHHGV�WR�EH��GRQH�

E\� DSSO\LQJ ODQJXDJH� WKDW� LV� UDWKHU� VLPSOH� DQG� HDV\� WR� XQGHUWDQG�� 6XEPLWWLQJ� LQFRUUHFW�

LQIRUPDWLRQ�DERXW�WKH�PDJQHWLF�ILHOG�DQG�HOHFWULF�ILHOG�ZLOO�FDXVH�QHJDWLYH�SHUFHSWLRQV��WKLV�

QHJDWLYH� SHUFHSWLRQ� LI� QRW� LPPHGLDWHO\� RYHUFRPH� E\� SURYLGLQJ� DQ� XQGHUVWDQGDEOH� ��

DFFHSWHG� H[SODQDWLRQ�� LW� ZLOO� FDXVH� DQ[LHW\� HVSHFLDOO\� DQ[LHW\� DERXW� WKH� GDQJHU� GXH� WR�
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PDJQHWLF� ILHOGV� DQG� HOHFWULFILHOG�� HVSHFLDOO\� WKH� IHHOLQJ� RI� IHDU� GXH� WR� WKH� SUHVHQFH� RI�

PDJQHWLF�ILHOGV�DQG�HOHFWULF�ILHOGV�DURXQG�WKHLU�KRPHV�

%DVHG�RQ� WKH� UHVXOWV�RI� WKH�PHDVXUHPHQW�RI� WKH�HOHFWULF�DQG�PDJQHWLF� ILHOGV�� LW� LV�NQRZQ�

WKDW�WKH�PDJQLWXGH�RI�WKH�PDJQHWLF�ILHOG�LPSDFW�LV������P7�DQG�WKH�HOHFWULF�ILHOG���9���P�

ZKLFK�LV�WKH�OHYHO�RI�H[SRVXUH�RI�WKH�PDJQHWLF�DQG�HOHFWULF�ILHOGV�DW�WKH�ORFDWLRQ�DURXQG�WKH�

H[LVWLQJ�HOHFWULFLW\�JULG�OLQHV�DQG�UHVLGHQWLDO�VHWWOHPHQWV�ZKLFK�LV�VWLOO�EHORZ�WKH�WUHVKROG�

�����%LRORJ\�&RPSRQHQWV

7KH�H[LVWLQJ�ODQG�XVH�FRPSRVLWLRQ�DW�WKH�VLWH�RI�WKH�WRZHU�VLWH�������SLHFHV��GRPLQDWHG�E\�

�������RI�FRIIHH�SODQWDWLRQV�RU����WRZHU�VLWHV��WKHQ�VKUXEV���������RU����WRZHUV��DQG�WKH�

ORZHVW�DW� WKH� ORFDWLRQ�RI�EULFN�ZRUNVKRS�DQG�WKH� ORFDWLRQ�RI�,PSHUDWD��������RU��� WRZHU�

ORFDWLRQ�UHVSHFWLYHO\���ZKLOH�WKH�ULFH�ILHOG�ORFDWLRQ�LV������������WRZHUV���$Q�RYHUYLHZ�RI�

WKH�VLWXDWLRQ�RI�ODQG�XVH�DQG�SDO�%0��WRZHU SRLQW�FHQWHU��LV�SUHVHQWHG�LQ�)LJXUH�����

3HUFHQWDJH�RI�ODQG�XVH�GLVWULEXWLRQ�DW�WKH�VLWH�RI�WKH�WRZHU�VLWH�SODQ�LQ�7DEOH������
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)LJXUH������/DQG�XVH�DURXQG�WKH�WRZHU�VLWH�SODQ�DQG�SDO���PRQXPHQW�%HQFK�0DUN��%0����DW�

WKH�PLGSRLQW�RI�WKH�WRZHU�WUHDG��

7DEOH������ 3HUFHQWDJH�RI�ODQG�XVH�GLVWULEXWLRQ�LQ�WKH�WRZHU�VLWH�SODQ

1R� /DQG�8VH
1XPEHU�RI�
7RZHUV

3HUFHQWDJH

�� &RJRQJUDVV � ����

�� 6KUXEV �� �����

�� 6KUXEVU�6HFRQGDU\�IRUHVW� � ����

�� +RUWLFXOWXUH�ILHOGV �� ����

�� 5XEEHU�WUHH�SODQWDWLRQ � ����

�� &RIIHH�3ODQWDWLRQ �� �����

�� 1RQ�KRUWLFXOWXUH�ILHOGV � ����

�� %ULFNV�ZRUNVKRS � ����

�� 5LFH�ILHOG �� �����

7RWDO ��� ������

$��/RFDWLRQ�7������
ODQG�XVH�RI�VKUXEV

%��/RFDWLRQ 7������ODQG�
XVH�RI�FKLOOL�ILHOG

&��/RFDWLRQ 7����� ODQG
XVH�RI�FRUQILHOG

/RFDWLRQ� 7������ ODQG�
XVH�RI�FDEEDJH�ILHOG

(��/RFDWLRQ�7������ODQG�
XVH�RI�UXEEHU�WUHH�

SODQWDWLRQ

)��/RFDWLRQ 7������ODQG�
XVH�RI�FRIIH�SODQWDWLRQ

*��/RFDWLRQ 7������
ODQG�XVH�RI�ILHOG

/RFDWLRQ� 7������ ODQG�
XVH�RI�ULFH�ILHOG
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�������9HJHWDWLRQ

7KH�FROOHFWHG�YHJHWDWLRQ�GDWD�LV�LQ�WKH�IRUP�RI�SULPDU\�GDWD�GHULYHG�IURP�REVHUYDWLRQV�LQ�

WKH� ILHOG�� 2EVHUYDWLRQ� RI� YHJHWDWLRQ� DQG� ZLOGOLIH� ZDV� FDUULHG� RXW� DW� VHYHUDO� ORFDWLRQV�

UHSUHVHQWLQJ�WKH�RYHUDOO�FRQGLWLRQ�RI�WKH�SURMHFW�VLWH�IRU�WKH�SODQQHG�FRQVWUXFWLRQ�RI�D�����

N9� KLJK� YROWDJH� DLU� FKDQQHO� QHWZRUN� �6877�� IRU� WKH� +XOXODLV�3HNDORQJDQ� 3/73� DQG�

UHODWHG� VXEVWDWLRQV�� 7KH� YHJHWDWLRQ� GDWD� FRPSRQHQWV� WDNHQ� DUH� SODQW� VSHFLHV� DW� WKH�

REVHUYDWLRQ�ORFDWLRQ�

���������9HJHWDWLRQ�RI�6HFRQGDU\�)RUHVWV�DQG�6KUXEV

3ODQW� HFRV\VWHP� W\SHV� IRXQG� DURXQG� �� DORQJ� WKH� ORFDWLRQ� RI� WKH� ���� N9� WUDQVPLVVLRQ�

QHWZRUN� SODQ� �6877�� 7KH� +XOXODLV�3HNDORQJDQ� 3/73� DUH� VHFRQGDU\� IRUHVW� DQG� PL[HG�

SODQWDWLRQ�RZQHG�E\�UHVLGHQWV�DQG���RU�FXOWLYDWHG�E\�UHVLGHQWV��0L[HG�ILHOG�YHJHWDWLRQ�WKDW�

LV� GRPLQDWHG� E\� FRIIHH�� FLQQDPRQ�� FRFRD�� UXEEHU� WUHH� SODQWDWLRQV� DQG� WKHUH� DUH� DOVR� ULFH�

ILHOGV��)LHOG�REVHUYDWLRQV� VKRZ� WKDW� FDQRS\�FRYHU� LV� TXLWH� WLJKW�� VR� WKDW� DW� WKH�ERWWRP�RU

IORRU�RI�WKH�IRUHVW�WHQGV�WR�EH�PRLVW�DQG�PDQ\�W\SHV�RI�IHUQV�DQG�OLDQDV�DUH�IRXQG��:KHUHDV�

LQ� VKUXEV� RU�PL[HG� ILHOGV�� WKHUH� DUH� VWLOO�PDQ\� W\SHV� RI� WUHHV� IRXQG� DW� WKH� OHYHO� RI� WUHHV��

VKUXEV� DQG� KHUEV�� +HUEDFHRXV� SODQWV� �XQGHUVWRUH\�� IRXQG� DUH� PDQ\� W\SHV� RI� IHUQV�� ,Q�

YHJHWDWLRQ�W\SHV�RU�PL[HG�ILHOGV�HFRV\VWHPV��WKHUH�DUH�PDQ\�SDOP�WUHHV��GXULDQ��FLQQDPRQ��

DQG� PDQJR� WUHHV�� ,Q� JHQHUDO�� WKH� FRPSRVLWLRQ� RI� SODQW� VSHFLHV� WKDW� FRPSULVH� VHFRQGDU\�

IRUHVW� HFRV\VWHPV� DURXQG� WKH� VLWH� KDV� D� KLJK� GLYHUVLW\� RI� SODQW� VSHFLHV�� HVSHFLDOO\� WUHH�

VSHFLHV��7KLV� LV� EHFDXVH� WKLV� VHFRQGDU\� IRUHVW� LV� D� FRQVHUYDWLRQ� IRUHVW� DUHD�� DOWKRXJK� WKH�

IRUHVW�LV�DOVR�LQVHSDUDEOH�IURP�WKH�SUHVVXUH�RI�WLPEHU�H[SORLWDWLRQ�DQG�ODQG�RSHQLQJ�WR�EH�

XVHG�DV�SODQWDWLRQE\�WKH�FRPPXQLW\�

)RU� WUHH�OHYHO� SODQWV� �L�H�� SODQWV�ZLWK� D� VWHP� GLDPHWHU� DW� FKHVW� KHLJKW� �'%+�� �� ��� FP���

GDGDS� WUHHV� �(U\WKULQD� YDULHJDWD�� DQG� UXEEHU� �+HYHD� EUDVLOLHQVLV�� KDYH� WKH� KLJKHVW�

,PSRUWDQW�9DOXH�,QGH[��,13��FRPSDUHG�WR�RWKHU�VSHFLHV��7KH�KLJK�LPSRUWDQW�LQGH[�YDOXHV�

RI� WKH� WZR� W\SHV�� DQG�DOVR� IROORZHG�E\� W\SHV�RI�&DVVLD� �MXZDU���'XULR� �GXULDQ���+LELVFXV�

WLOLDFHXV� �ZDUX��� $OHXULWDV�PROXFFDQD� �SHFDQ��� DQG� &LQQDPRPXP� EXUPDQQL� �FLQQDPRQ���

DUH� GXH� WR� PDQ\� RI� WKHVH� SODQW� VSHFLHV� DUH� SODQWHG� DV� VKDGH� SODQWV�� SURWHFWRUV� RU�

LQWHUFURSSLQJ� LQ� FRIIHH� SODQWDWLRQ� EHORQJLQJ� WR� WKH� FRPPXQLW\�� 7KHVH� W\SHV� DUH� XVXDOO\�

SODQWHG�ZKHQ�QHZ�ILHOGV�SODQWDWLRQ�DUH�RSHQHG�DQG�VXEVHTXHQWO\�ZLOO�EH�XVHG�DV�D�VRXUFH�RI�

ILUHZRRG�� IUXLWV� RU� EDUN� WKDW� FDQ� EH� RI� HFRQRPLF� YDOXH�� HVSHFLDOO\�ZKHQ�ZDLWLQJ� IRU� WKH�

WLPH WR�SLFN�FRIIHH�IUXLWV�WKDW�DUH�ULSH�DQG�UHDG\�WR�EH�KDUYHVWHG�
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7KH�KLJK�YDOXH�LQGH[�RI�0DFDUDQJD�VS��PDKDQJ��LV�EHFDXVH�LW�LV�D�SLRQHHU�W\SH��D�W\SH�WKDW�

LV� WROHUDQW� WR�VXQOLJKW�� LQGLFDWLQJ�WKDW� WKH�ILHOGV�REVHUYHG�DUH�PL[HG�VHFRQGDU\�YHJHWDWLRQ�

W\SHV�� 7KH� W\SHV� RI� YHJHWDWLRQ� WKDW� PDNH� XS� WKH� FRPPXQLW\� W\SHV� RI� VHFRQGDU\� IRUHVW�

SODQWV�DQG�VKUXEV�FDQ�EH�VHHQ�LQ�7DEOH������DQG�)LJXUH�����

7DEOH�������7\SHV�RI�YHJHWDWLRQ�FRPSRVLQJ�VHFRQGDU\�IRUHVW�FRPPXQLW\�W\SH�DQG�VKUXEV�LQ�

WKH�VWXG\�DUHD

1R /RFDO�1DPH %LQRPLDO�1DPH
,13����

7UHH 6WDNH 6HHGOLQJ

� � � � � �

� 'DGDS (U\WKULQD�YDULHJDWD ����� ����

� .DUHW +HYHD�EUDVLOLHQVLV ����� �����

� 0DKDQJ 0DFDUDQJD�VS ����� ����� ����

� -XZDU &DVVLD�VS ����� ����� �����

� 'XULDQ 'XULR�]LEHWKLQXV �����

� :DUX +LELVFXV�WLOLDFHXV ����� ����

� .HPLUL $OHXULWDV�PROXFFDQD ����� ����

� .D\X�0DQLV &LQQDPRPXP�EXUPDQQL �����

� $QJVDQD 3WHURFDUSXV�LQGLFXV �����

�� $ZDU�DZDU )LFXV�VHSWLFD ����� ����

�� .HSD\DQJ 3DQJLXP�HGXOH ����� �����

�� �� )LFXV�VLQXDWD �����

�� 3RNDW 3HUVHD�DPHULFDQD ����

�� �� )LFXV�IXOYD ���� �����

�� �� 'UD[\OXP�LQGLFXP ����

�� 1DQJND $UWKRFDUSXV�KHWHURSK\OOXV ����

�� -DPEX�ELML 3VLGLXP�JXDMDYD ����

�� .RSL &RIIHD�DUDELFD ����� �����

�� .HULQ\X (XSDWKRULXP�RGRUDWXP �����

�� %DPEX�NXQLQJ %DPEXVD�YXOJDULV �����

�� %DPEX�ELDVD %DPEXVD�VS �����

�� 5RWDQ�GXGXN &DODPXV�VS �����

�� +DUHQGRQJ�EXOX &OLGHPLD�KLUWD ����� �����

�� 3DNLV�VS� /\JRGLXP�FLUFLQQDWXP ����� �����

�� 0LNDQLD 0LNDQLD�FRUGDWD �����

�� �� 7LQRVSRUD�JODEUD �����

�� 3HFXW�NXGD 6WDFK\WDUSHWD�XUWLFDHIROLD ���� ����

�� 6LULK�VLULKDQ 3LSHU�DGXQFXP ����

�� 7XED &I��'HUULV ���� ����

�� �� 2FWRPHOHV�VXPDWUDQXV ���� ����

�� �� 7D[RWURSLV�VSLQRVXV ����
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1R /RFDO�1DPH %LQRPLDO�1DPH
,13����

7UHH 6WDNH 6HHGOLQJ

� � � � � �

�� .DWX 6DXURSXV�DQGURJ\QXV ����

�� -HQLV�EHULQJLQ )LFXV�KLUWD ����

�� 3DNX�UDQH 6HODJLQHOOD�ELIRUPLV �����

�� 3DNLV�VS� 1HSUROHSLV�H[DOWDWD �����

�� �� (OHXWKHUDQWHUD�UXGHUDOLV �����

�� �� 3HSHURPLD�SHOOXFLGD �����

�� �� &KULVWHOOD�GHQWDWD �����

�� 3DNLV�VD\XU 3OHRFQHPLD�LUUHJXODULV ����

�� �� 8UHQD�OREDWD ���

�� �� 0LFURPHOXP�SXEHVFHQV ����

-XPODK ������ ������ ������

6RXUFH��3ULPDU\�GDWD�RQ�ILHOG�GDWD�DQG�LQWHUYLHZV��ZLWK�SURFHVVLQJ������

)LJXUH������7\SHV�RI�UXEEHU�SODQWDWLRQ�YHJHWDWLRQ��D���FRIIHH�SODQWDWLRQ�YHJHWDWLRQ�W\SH

ZLWK�VKDGH�SODQWV�&DVVLD��E���FRIIHH�WLOOHUV�LQWHUFURS�EHWZHHQ�IUXLW�WUHHV��F���VHFRQGDU\�

IRUHVW�YHJHWDWLRQ�W\SH��DQG�VKUXEV��G��
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)RU�WKH�VWDNH���VKUXEV�OHYHO��LH�SODQWV�ZLWK�D�FKHVW�KHLJKW�GLDPHWHU�RI�����FP�DQG�OHVV�WKDQ�

��P�LQ�KHLJKW���WKH�KLJKHVW�LQGH[�RI�LPSRUWDQFH�LV�RZQHG�E\�FRIIHH�SODQWV��&RIIHD�DUDELFD���

PDKDQJ� �0DFDUDQJD� VS�� DQG� NHULQ\X� �(XSDWKRULXP� RGRUDWXP��� :KLOH� IRU�

VHHGOLQJ�XQGHUVWRUH\�OHYHOV��LW�LV�DOVR�GRPLQDWHG�E\�FRIIHH�WLOOHUV�DQG�W\SHV�RI�IHUQV�

���������9HJHWDWLRQ�RI�WKH�&XOWLYDWLRQ�

7KH�W\SHV�RI�FXOWLYDWHG�SODQWV�WKDW�DUH�ZLGHO\�SODQWHG�E\�WKH�FRPPXQLW\�ORRN�GLYHUVH�EXW�

WKH�DEXQGDQFH�RI�LQGLYLGXDOV�RI�HDFK�W\SH�LV�ORZ��,Q�JHQHUDO��WKH�W\SHV�RI�SODQWV�SODQWHG�DUH�

IUXLW� WUHHV�DQG�YHJHWDEOHV�WKDW�DUH�XVHG�IRU�IDPLO\�FRQVXPSWLRQ�SXUSRVHV��,Q�DGGLWLRQ�LW� LV�

DOVR�RIWHQ�IRXQG�GHFRUDWLYH�SODQWV�DQG�SURWHFWLYH�SODQWV�WKDW�DUH�SODQWHG�LQ�WKH�IURQW�\DUG�RI�

WKH�KRXVH�

7KH�KLJK�GLYHUVLW\�RI�FXOWLYDWHG�SODQWV�LV�GXH�WR�WKH�IDFW�WKDW�PRVW�YLOODJHUV�DUH�IDUPHUV�ZKR�

OLNH�WR�JURZ�FURSV��7KH�FRQGLWLRQ�RI�IHUWLOH�VRLO�DQG�ODQG�VWURQJO\�VXSSRUWV�SODQW�JURZWK�VR�

WKDW�YDULRXV�W\SHV�RI�SODQWV�FDQ�JURZ�ZHOO��7KH�W\SHV�RI�SODQWV�WKDW�DUH�ZLGHO\�SODQWHG�DV�

FXOWLYDWHG� SODQWV� �SODQWDWLRQV�� DQG� DOVR� DV� JDUGHQ� SODQWV� LQFOXGH� FRIIHH�� FRFRD�� EDQDQDV��

FRFRQXW�DQG�UDPEXWDQ��DQG�GXULDQ��7KH�W\SHV�RI�FXOWLYDWLRQ�RU�\DUG�YHJHWDWLRQ�LQ�WKH�VWXG\�

DUHD�DUH�SUHVHQWHG�LQ�7DEOHV������DQG�)LJXUH�����

7DEOH�������7\SHV�RI�FXOWLYDWLRQ�RU�\DUG�YHJHWDWLRQ�LQ�WKH�VWXG\�DUHD

1R� /RFDO�1DPH %LQRPLDO�1DPH 1R� /RFDO�1DPH %LQRPLDO�1DPHQ

� $NDOLSD $FDOLSKD�VS �� .RSL &RIIHD�DUDELFD

� $NDVLD $FDFLD�VS� �� .HPEDQJ�6HSDWX +LELVFXV�URVDVLQHQVLV

� 3DGL 2U\]D�VDWLYD �� .HPLUL $OHXULWDV�PROXFFDQD�

� $QJVDQD 3WHURFDUSXV�LQGLFD �� 0DQJJD 0DQJLIHUD�LQGLFD

� $QWDQDQ /DQWDQD�FDPDUD �� 0HQJNXGX 0RULQGD�FLWULIROLD

� %DNXQJ &ULQXP�DVLDWLFXP �� 1DQJND $UWRFDUSXV�LQWHJUD

� %RXJHQYLO %RXJHQYLOOH�VS� �� 3DOHP�KLDV 3DOPDH�VSS�

� %XQJXU /DJHUVWURPLD�VSHFLRVD �� 3DQGDQ�EHVDU 3DQGDQXV�VS�

� &HPDUD�SLQXV 3LQXV�VS� �� 3LQDQJ $UHFD�FDWHFKX

�� &RNODW 7KHREURPD�FDFDR �� 3LVDQJ 0XVD�VS�

�� 'XULDQ� 'XULR�]LEHWKLQXV �� 3RNDW 3HUVHD�DPHULFDQD

�� (PEDFDQJ 0DQJLIHUD�VS �� 3XULQJ &RGLDHXP�YDULHJDWXP

�� )ODPER\DQ 'HORQL[�UHJLD �� 5HQJDV *OXWD�UHQJKDV

�� -DJXQJ =HD�PD\V �� 6LUVDN $QQRQD�PXULFDWD

�� -DUDN 5LFFLQXV�FRPPXQLV �� 6XNXQ $UWKRFDUSXV�VS�

�� .D\X�0DQLV &LQQDPRPXP�EXUPDQQLL �� 6RND ,[RUD�VS�

�� .HODGL &RORFDVLD�HVFXOHQWD �� :DUX +LELVFXV�VLPLOLV�

�� -DERQ $QWKRFHSKDOXV�FDGDPED

�� .HODSD &RFRV�QXFLIHUD
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)LJXUH����� 7\SHV�RI�ULFH�HFRV\VWHPV��D���VHYHUDO�W\SHV�RI�\DUG�FURSV��E�

�������)DXQD��:LOGOLIH�

7KH� W\SHV� RI� ZLOGOLIH� WKDW� DUH� RIWHQ� IRXQG� DURXQG� WKH� ORFDWLRQ� RI� SODQQHG� DFWLYLWLHV� DUH�

FODVVLILHG� DV� GLYHUVH�� HVSHFLDOO\� WKH� W\SHV� RI� 5HSWLOHV�� $YHV� DQG� 0DPPDOV�� 7KH� KLJK�

GLYHUVLW\� RI� ZLOGOLIH� LQ� WKLV� ORFDWLRQ� LV� GXH� WR� WKH� IDFW� WKDW� QRW� IDU� IURP� WKLV� ORFDWLRQ� LV�

'DQDX�7HV�1DWXUH�3DUN��7:$��DUHD�ZKLFK�LV�DQ�ROG VHFRQGDU\�IRUHVW��VRPH�RI�ZKLFK�DUH�

VWLOO�GRPLQDWHG�E\� WUHH� VSHFLHV� WKDW�KDYH� UHODWLYHO\�GHQVH�FDQRS\�FRYHU��'HVSLWH� WKLV�� WKH�

DUHD�KDV�DOVR�XQGHUJRQH�PDQ\�FKDQJHV��ZKLFK�KDYH�EHFRPH�FRIIHH�SODQWDWLRQV�DQG�PL[HG�

ILHOGV�SODQWDWLRQ�E\�ORFDO�UHVLGHQWV��7KLV�VHFRQGDU\�IRUHVW�LV�D�KDELWDW�IRU�ZLOGOLIH�IRU�VDPH�

VSHFLHV� LQWHUDFWLRQ� DQG� SRSXODWLRQ�� ,Q� DGGLWLRQ�� WKH� ORFDO� SHRSOH� GR� QRW� SHUIRUP� KXQWLQJ�

�H[SORLWDWLRQ��RI�ZLOG�DQLPDOV�IRXQG�LQ�WKH�SURWHFWHG�IRUHVW�ZKLFK�LV�DOVR�RQH�RI�WKH�IDFWRUV�

WKDW�WKHUH�DUH�VWLOO�PDQ\�W\SHV�RI�ZLOGOLIH�LQ�WKH�VWXG\�DUHD�

6RPH�W\SHV�RI�ZLOGOLIH�LQ�WKH�SULPDU\�IRUHVW�LQFOXGLQJ�VSHFLHV�WKDW�EHORQJV�LQ�HQGDQJHUHG�

VSHFLHV� FDWHJRU\� DQG� SURWHFWHG� E\� WKH�/DZ�RI� WKH�5HSXEOLF� RI� ,QGRQHVLD�� DPRQJ� RWKHUV��

GHHU��7UDJXOXV�MDYDQLFXV���'HHU��&HUYXV�VS���6XPDWUDQ�7LJHU��3DQWKHUD�WLJULV�VXPDWUHQVLV���

EHDU�KRQH\��+HODUFWRV�PDOD\DQXV��DQG�VR�RQ��7KH�H[LVWHQFH�RI�YDULRXV�W\SHV�RI�ZLOGOLIH�DW�

WKH� VWXG\� VLWH� LQGLFDWHV� WKDW� WKH� DUHD� LV� VWLOO� DEOH� WR� VXSSRUW� YDULRXV� W\SHV� RI� DQLPDOV��

+RZHYHU�� LW� VKRXOG�EH�QRWHG� WKDW� WKHUH� LV� D�SRVVLELOLW\� WKDW�YDULRXV� W\SHV�RI� DQLPDOV� VWLOO�

QHHG�VSDFH�DQG�KDELWDW�WKDW�VXSSRUWV�WKHLU�URDPLQJ�UDQJH��7KH�W\SHV�RI�ZLOGOLIH�LQ�WKH�VWXG\�

ORFDWLRQ�� ZKHWKHU� UHFRUGHG� WKURXJK� LQWHUYLHZV� RU� EDVHG� RQ� LQIRUPDWLRQ� IURP� ORFDO�

UHVLGHQWV��DUH�SUHVHQWHG�LQ�7DEOH������
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7DEOH������ 7\SHV�RI�ZLOGOLIH�DW�WKH�VWXG\�VLWH

1R &ODVV /RFDO�1DPH %LQRPLDO�1DPH

(VWLPDWL
RQ�RI�WKH�
SXSRODWLR

Q

6RXUFH
&RQVHUYDWLRQ�

6WDWXV�

� � � � � � �

� $PSKLELD .RGRN /HSWRSKU\QH�ERUERQLFD � 2EVHUYDWLRQ 7'/

� $YHV $\DP�+XWDQ *DOOXV�JDOOXV � ,QWHUYLHZ� 7'/

� $YHV %HR�.HWLRQJ *UDFXOD�UHOLJLRVD � ,QWHUYLHZ� 7'/

� $YHV %XEXW�$ODQJ�$ODQJ &HQWURSXV�EHQJDOHQVLV ��� 2EVHUYDWLRQ 7'/

� $YHV %XUXQJ�0DGX $QWKUHSWHV�FI��VLPSOH[ �� 2EVHUYDWLRQ� '/

� $YHV &HNDNDN +DOF\RQ�VS �� 2EVHUYDWLRQ� '/

� $YHV &XFDN�.XQLQJ 3\FQRQRWXV�PHODQLFWHUXV � 2EVHUYDWLRQ� 7'/

� $YHV &XFDN�.XWLODQJ 3\FQRQRWXV�DXULJDVWHU �� 2EVHUYDWLRQ 7'/

� $YHV 'HOLPXNDQ�=DPUXG &KDOFRSKDSV�LQGLFD � 2EVHUYDWLRQ� 7'/

�� $YHV (ODQJ +DOLDVWXU�VS � ,QWHUYLHZ '/

�� $YHV -XODQJ�(PDV�5DQJNRQJ $FHURV�XQGXODWXV � 2EVHUYDWLRQ�� '/

�� $YHV .DFHU &RSV\FKXV VS �� 2EVHUYDWLRQ 7'/

�� $YHV .HSRGDQJ 2ULROXV VS � ,QWHUYLHZ 7'/

�� $YHV .LSDVDQ 5KLSLGXUD VS � 2EVHUYDWLRQ� '/

�� $YHV 0HUEDK 3\FQRQRWXV�VS ��� 2EVHUYDWLRQ 7'/

�� $YHV 3LSLW /RQFKXUD�PDODFFD �� 2EVHUYDWLRQ� 7'/

�� $YHV 7HNXNXU�%LDVD 6WUHSWRSHOLD�FKLQHQVLV �� 2EVHUYDWLRQ 7'/

�� $YHV :DOHW &ROORFDOLD�VS ��� 2EVHUYDWLRQ� 7'/

�� 0DPPDOLD %DEL�+XWDQ 6XV�VS ��� ,QWHUYLHZ 7'/

�� 0DPPDOLD %DMLQJ &DOORVFLXUXV�VS ��� 2EVHUYDWLRQ 7'/

�� 0DPPDOLD %HUDQJ�%HUDQJ /XWUD VS � ,QWHUYLHZ '/

�� 0DPPDOLD %HUXDQJ�0DGX +HODUFWRV�PDOD\DQXV � &ODZ�0DUN '/

�� 0DPPDOLD %HUXN 0DFDFD�QHPHVWULQD �� 2EVHUYDWLRQ 7'/

�� 0DPPDOLD &LQJNXN 3UHVE\WLV VS �� 2EVHUYDWLRQ� 7'/

�� 0DPPDOLD &RGRW 5RXVHWWXV VS �� &DSWXULQJ� 7'/

�� 0DPPDOLD +DULPDX�VXPDWUD 3DQWKHUD� WLJULV�
VXPDWUHQVLV

� 2EVHUYDWLRQ '/

�� 0DPPDOLD .DQFLO 7UDJXOXV VS � ,QWHUYLHZ '/

�� 0DPPDOLD .HOHODZDU 5KLQRORSKXV VS ��� &DSWXULQJ� 7'/

�� 0DPPDOLD .HUD�(NRU�3DQMDQJ 0DFDFD�IDVFLFXODULV �� ,QWHUYLHZ 7'/

�� 0DPPDOLD .XNDQJ 1\FWLFHEXV�FRXFDQJ � ,QWHUYLHZ '/

�� 0DPPDOLD 0XVDQJ 3DUDGR[XUXV�VS �� ,QWHUYLHZ� 7'/

�� 0DPPDOLD 5XVD &HUYXV�VS � ,QWHUYLHZ '/
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1R &ODVV /RFDO�1DPH %LQRPLDO�1DPH

(VWLPDWL
RQ�RI�WKH�
SXSRODWLR

Q

6RXUFH
&RQVHUYDWLRQ�

6WDWXV�

� � � � � � �

�� 0DPPDOLD 6LDPDQJ +\OREDWHV�V\QGDFWLOXV � ,QWHUYLHZ� '/

�� 0DPPDOLD 6LPSDL 3UHVE\WLV VS ��� ,QWHUYLHZ� 7'/

�� 0DPPDOLD 7LNXV 5DWWXV�VS ��� ,QWHUYLHZ� 7'/

�� 0DPPDOLD 7LNXV�+XWDQ 0D[RP\V�VXULIHU �� 2EVHUYDWLRQ 7'/

�� 0DPPDOLD 7UHQJJLOLQJ 0DQLV�MDYDQLFD � ,QWHUYLHZ '/

�� 5HSWLO %LDZDN 9DUDQXV�VDOYDWRU �� ,QWHUYLHZ� 7'/

�� 5HSWLO .DGDO 0DERX\D VS �� 2EVHUYDWLRQ 7'/

�� 5HSWLO 8ODU�ZHODQJ� &I��1DWUL[ � 2EVHUYDWLRQ 7'/

�� 5HSWLO 8ODU�6DZR 3K\WRQ�VS � ,QWHUYLHZ 7'/

�� 5HSWLO 8ODU�6HQGRN 1DMD�VS �� ,QWHUYLHZ 7'/
'HVFULSWLRQ���� �/LWWOH����� �0HGLXP������ �0DQ\��7'/� �1RW�SURWHFWHG�E\�5HSXEOLF�RI�,QGRQHVLD�/DZ��'/�
 �3URWHFWHG
6RXUFH��5HVXOWV�RI�GLUHFW�REVHUYDWLRQ�DQG�EDVHG�RQ�SRSXODWLRQ�LQIRUPDWLRQ�������

�������%LRORJ\�&RPSRQHQWV

���������:DWHU�%LRWD

���3ODQNWRQ

D��3K\WRSODQNWRQ

3K\WRSODQNWRQ�DUH�WLQ\�SODQW�EDVHG�RUJDQLVPV�WKDW�OLYH�IORDWLQJ�LQ�DTXDWLF�HFRV\VWHPV��7KLV�

RUJDQLVP� LV� D� ELRORJLFDO� FRPSRQHQW� WKDW� LV� YXOQHUDEOH� EHFDXVH� LW� LV� VHQVLWLYH� WR�

HQYLURQPHQWDO�FKDQJHV��7KH�FRPSRVLWLRQ�RI�SK\WRSODQNWRQ�LQ�DTXDWLF�HFRV\VWHPV�FDQ�VKRZ�

WKH�OHYHO�RI�VWDELOLW\�RI�WKH�HFRV\VWHP��,I�LW�LV�DVVRFLDWHG�ZLWK�WKH�SKHQRPHQRQ�RI�SROOXWLRQ��

WKH�FRQVHTXHQFHV�RI�LQSXW�IURP�YDULRXV�FKHPLFDOV�RU�FKDQJHV�LQ�WKH�HQYLURQPHQW�QRW�RQO\�

DIIHFW�OHWKDOO\�LQ�DQ�LQVWDQW�EXW�DOVR�DIIHFW�WKH�KLJK�OHYHO�RUJDQLVPV�WKURXJK�WKH�IRRG�ZHE��

7KHUHIRUH��WKH�DEXQGDQFH�DQG�GLYHUVLW\�RI�SK\WRSODQNWRQ�FDQ�GHVFULEH�WKH�FRQGLWLRQ�RI�DQ�

HFRV\VWHP�

%DVHG�RQ�WKH�UHVXOWV�RI�LGHQWLILFDWLRQ�RI�WKH�W\SH�DQG�DEXQGDQFH�RI�SK\WRSODQNWRQ�REWDLQHG�

IURP� WZR� ULYHUV��ZKLFK�DUH� WKH�XSVWUHDP�RI�0XVL� ULYHU� �DW�FRRUGLQDWHV���� ����
���� �/6��

��������
������%7��DQG�WKH�XSVWUHDP�.HWDKXQ�ULYHU��DW�FRRUGLQDWHV��������
������/6��������
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��
������%7���LW�LV�IRXQG�DW�OHDVW����VSHFLHV�RI�SK\WRSODQNWRQ�LQ�WKH�ZDWHUV�RI�WKH�WZR�ULYHUV�

����VSHFLHV�LQ�WKH�0XVL�5LYHU�DQG����VSHFLHV�RQ�WKH�.HWDKXQ�5LYHU��

7DEOH�������7\SHV�DQG�$EXQGDQFH�RI�3K\WRSODQNWRQ

1R� 2UJDQLVP
/RFDWLRQ

0XVL�8SVWUHDP .HWDKXQ�8SVWUHDP

� )UDJLODULD�VS� ������ �����

� 1LW]VFKLD�9HUPLFXODULV ���

� 1LW]VFKLD� VS� ����� ���

� $PSKRUD� VS� ����� ���

� 6\QHGUD� VS� ������ ���

� &\PEHOOD� VS� ����� ���

� 3KRUPLGLXP� VS� ��

� &ORVWHULXP� VS� ��� ��

� 'LDWRP ��

�� 6FHQHGHVPXV� VS� ��

�� 6FHQHGHVPXV�$UPDWXV� ��

�� 6FHQHGHVPXV�2EOLTXXV ��

�� 3HGLDVWUXP�'XSOH[ ��

�� 1DYLFXOD� VS� �� ���

�� 3KDFXV� VS� ��� ��

�� 3LQQXODULD� VS� ��� ���

�� $FKQDQWKHV� VS� ��� ��

�� )UXVWXOLD� VS� ��

�� 6XULUHOOD� VS� ��� ���

�� &KDHWRSKRUD� VS� ��

�� 3DQGRULQD� VS� ��

�� 'LDWRPD� VS� ��

�� 6WDQLHULD� VS� ��

�� 6SLURJ\UD� VS� �� ��

�� &KODP\GRPRQDV� VS� ��

�� 6HOHQDVWUXP� VS� ��

�� (XJOHQD� VS� �� ��

�� 'LDWRPHOOD� VS� ��

�� 3OHXURWKDHQLXP VS� ��

�� &RVPDULXP� VS� ��

7RWDO $EXQGDQFH �VHO�/� ������ �����

6KDQQRQ��:LHQHU��+¶� 'LYHUVLW\�,QGH[ ����� �����

6LPSVRQ��'� 'RPLQDQFH�,QGH[ ����� �����
6RXUFH��5HVXOWV�RI�$QDO\VLV�RI�/3./�%,1$/$%������
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7KH� UHVXOWV� RI� WKH� 6KDQQRQ�:LHQHU� �+� 
�� 'LYHUVLW\� ,QGH[� FDOFXODWLRQ� RQ� WKH� W\SHV� RI�

SK\WRSODQNWRQ� REVHUYHG� LQ� WKH� WZR� ULYHUV� KDYH� D� GLYHUVLW\� LQGH[� YDOXH� RI� ������ �0XVL�

5LYHU�� ZLWK� DQ� DEXQGDQFH RI� ������ FHOOV� �� OLWHU� DQG� ������ �.HWDKXQ� 5LYHU�� ZLWK� DQ�

DEXQGDQFH�RI��������OLWHU�

%DVHG� RQ� WKH� 6KDQQRQ�:LHQHU� 'LYHUVLW\� &ULWHULD�� WKH� VWDELOLW\� RI� WKH� SK\WRSODQNWRQ�

FRPPXQLW\�LQ�WKH�0XVL�5LYHU�WHQGV�WR�EH�PRGHUDWH��7KH�SK\WRSODQNWRQ�FRPPXQLW\�LQ�WKH�

.HWDKXQ�5LYHU�WHQGV�WR�EH�XQVWDEOH��7KH�VWDELOLW\�FRQGLWLRQ�RI�SK\WRSODQNWRQ�LQ�ERWK�ULYHUV�

LV�LQ�VXFK�FRQGLWLRQ�SRVVLEO\�EHFDXVH�LW�LV�LQIOXHQFHG�E\�WKH�FRQGLWLRQV�RI�WKH�VXUURXQGLQJ�

HQYLURQPHQW�

7KH�UHODWLRQVKLS�EHWZHHQ�WKH�SK\WRSODQNWRQ�GLYHUVLW\�LQGH[�VL]H�DQG�HQYLURQPHQWDO�TXDOLW\�

DFFRUGLQJ�WR�&DUWHU�DQG�+LOO��������LV�DV�IROORZV�

��� �WKH�TXDOLW\�RI�WKH�HQYLURQPHQW�LV�YHU\�EDG

����� ���� �SRRU�HQYLURQPHQWDO�TXDOLW\

!������ ���� �PRGHUDWH�HQYLURQPHQWDO�TXDOLW\�� JRRG

!������ ���� �HQYLURQPHQWDO�TXDOLW\�LV JRRG�� YHU\�JRRG

6LPLODUO\��EDVHG�RQ�WKH�6LPSVRQ�'RPLQDQFH�,QGH[�FULWHULD��LW�VKRZV�WKDW�WKH�VWDELOLW\�RI�WKH�

SK\WRSODQNWRQ�FRPPXQLW\� LQ� WKH�ZDWHUV�RI�0XVL�5LYHU� WHQGV� WR�EH�PRGHUDWH��ZKHUHDV� LQ�

WKH�.HWDKXQ�5LYHU� LW� WHQGV� WR� EH� XQVWDEOH�ZLWK� HDFK� RI� WKH�'RPLQDQFH� ,QGH[� YDOXHV� RI�

�������0XVL�5LYHU��DQG��������.HWDKXQ�5LYHU��

7KH�6LPSVRQ�'RPLQDQFH�,QGH[�&ULWHULD�DUH�DV�IROORZV�

'�FORVH�WR�� � WKHUH� DUH� QR� NLQGV� RI� SK\WRSODQNWRQ� ZKLFK� GRPLQDWH� RWKHU�

NLQGV� RI� SK\WRSODQNWRQ�� ,Q� RWKHU� ZRUGV�� WKH� VWUXFWXUH� RI�

SK\WRSODQNWRQ�FRPPXQLW\�LV�LQ�VWDEOH�FRQGLWLRQ�

'�FORVH�WR�� � WKHUH� DUH� NLQGV�RI�SK\WRSODQNWRQ�ZKLFK�GRPLQDWH� RWKHU� NLQGV�

RI� SK\WRSODQNWRQ�� ,Q� RWKHU� ZRUGV�� WKH� VWUXFWXUH� RI�

SK\WRSODQNWRQ� FRPPXQLW\� LV� XQVWDEOH� EHFDXVH� WKHUH� LV� DQ�

HFRORJLFDO�SUHVVXUH��
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E� =RRSODQNWRQ

=RRSODQNWRQ� LV� D� PLFURRUJDQLVP� WKDW� LV� W\SLFDOO\� DQLPDO�� =RRSODQNWRQ OLYHV�

GHSHQGHQWO\�RQ�SK\WRSODQNWRQ��=RRSODQNWRQ�PRYHV�DFWLYHO\�LQ�RUGHU�WR�ORRN�IRU�IRRGV�

DQG�VWD\�DOLYH��)XQFWLRQDO�DELOLW\�RI�]RRSODQNWRQ�LV�YHU\�GHSHQGHQW�RQ ERWK�TXDOLW\�DQG�

TXDQWLW\�RI�SK\WRSODQNWRQ EHFDXVH�SK\WRSODQNWRQ� LV� WKH�PDLQ� VRXUFH�RI� LWV�QXWULWLRQ�

7KH�TXDOLW\ ZDWHU DOVR�DIIHFWV�RQ�WKH�IXQFWLRQDO�DELOLW\�RI�]RRSODQNWRQ�

$V� WKH� UHVXOW� RI� LGHQWLILFDWLRQ� RI� ]RRSODQNWRQ� VSHFLHV�� WKHUH DUH IRXQG� DW� OHDVW� ���

VSHFLHV� RI� ]RRSODQNWRQ LQ� WKH� XSVWUHDP�ZDWHU� RI�0XVL�5LYHU� �LQ� FRRUGLQDWH� SRLQW� RI�

�����
����� 6RXWK�/DWLWXGH��������
����� (DVW�/RQJLWXGH��DQG�LQ� WKH�XSVWUHDP�ZDWHU�

RI� .HWDKXQ� 5LYHU� �LQ� FRRUGLQDWH� SRLQW� RI� �����
����� 6RXWK� /DWLWXGH�� ������
�����

(DVW� /RQJLWXGH��� 7KHUH� DUH� WHQ VSHFLHV� RI� ]RRSODQNWRQ� LQ�0XVL�5LYHU�� DQG� WKHUH� DUH�

VHYHQ VSHFLHV�RI�]RRSODQNWRQ�LQ�.HWDKXQ�5LYHU�

7DEOH�������6SHFLHV�DQG�$EXQGDQFH RI�=RRSODQNWRQ

1R� 2UJDQLVP
/RFDWLRQ

8SVWUHDP�:DWHU�RI
0XVL 5LYHU

8SVWUHDP�:DWHU RI
.HWDKXQ�5LYHU

� $UFHOOD�VS� ���� ���

� $PRHED� VS� ���

� (XJO\SKD� VS� ��

� &LOLDWD ��

� 3DQDJURODLPXV� VS� ��

� 1RWKROFD� VS� �� ���

� &HSKDORGHOOD� VS� �� ��

� 3DUDPDHFLXP� VS� ��

� /HSDGHOOD� VS� �� ��

�� 0RQRVW\OD� VS� ��

�� 1DXSOLL ��

�� 7ULQHPD� VS� ��

�� 'LIIOXJLD� VS� ��

7RWDO $EXQGDQFH �LQGLYLGXDO�/� ����� ���

'LYHUVLW\�,QGH[�RI 6KDQQRQ��:LHQHU��+¶� ����� �����

'RPLQDQFH ,QGH[�RI�6LPSVRQ��'� ����� �����

6RXUFH��$QDO\VLV�5HVXOW�RI� /3./�%,1$/$%������
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7KH� YDOXH RI� FDOFXODWLRQ� IURP� 'LYHUVLW\� ,QGH[� RI� 6KDQQRQ� � :LHQHU� �+¶� WRZDUGV�

]RRSODQNWRQ� VSHFLHV� LQ� 0XVL� 5LYHU� LV� ������� ZLWK� WKH� DEXQGDQFH RI� ������

LQGLYLGXDO�OLWHU��0HDQZKLOH� WKH� YDOXH RI� FDOFXODWLRQ� LQ�.HWDKXQ�5LYHU� LV� �������ZLWK�

WKH� DEXQGDQFH RI� ���� LQGLYLGXDO�OLWHU�� 7KH� YDOXH RI� 'RPLQDQFH� ,QGH[� RI� 6LPSVRQ�

WRZDUGV� ]RRSODQNWRQ� LQ� 0XVL� 5LYHU� LV� ������� 0HDQZKLOH�� WKH� YDOXH RI� 'RPLQDQFH�

,QGH[�LQ�.HWDKXQ�5LYHU�LV�������

%DVHG� RQ� WKH� 'LYHUVLW\� ,QGH[� RI� 6KDQQRQ� � :LHQHU� �+¶� DQG� 'RPLQDQFH� ,QGH[� RI�

6LPSVRQ��WKH FRQGLWLRQ�RI VWUXFWXUH�FRPPXQLW\�RI�]RRSODQNWRQ�LQ�0XVL�5LYHU�LV�YHU\�

EDG�� 0HDQZKLOH�� WKH� FRQGLWLRQ� RI� VWUXFWXUH� FRPPXQLW\� RI� ]RRSODQNWRQ� LQ� .HWDKXQ�

5LYHU�LV�PRGHUDWH�

%DVHG� RQ &DUWHU� DQG� +LOO� �������� WKH� UHODWLRQ� EHWZHHQ� WKH� GLYHUVLW\� LQGH[� RI

]RRSODQNWRQ�DQG�WKH�HQYLURQPHQW�TXDOLW\�VWDWHG�DV�IROORZV�

���  � YHU\�EDG HQYLURQPHQW�TXDOLW\

��� ���  � EDG�HQYLURQPHQW�TXDOLW\

!������ ����  � PRGHUDWH�HQYLURQPHQW�TXDOLW\

!������� ���  � PRGHUDWH�± JRRG HQYLURQPHQW�TXDOLW\

!������ ���  � JRRG ± H[FHOOHQW�HQYLURQPHQW�TXDOLW\

F� 6DSURELF�,QGH[

6DSURELF� LQGH[�LV�RQH�RI� WKH�ULYHU�PRQLWRULQJ�RU�RWKHU�ZDWHU�ERGLHV� WR�GHWHUPLQH� WKH�

OHYHO� RI� FRQWDPLQDWLRQ�� 3ODQNWRQ� VDSURELF� LQGH[� LQ� WKH� XSVWUHDP� RI� 0XVL� 5LYHU� LV�

�������� 0HDQZKLOH�� WKH� VDSURELF� LQGH[� LQ� .HWDKXQ� 5LYHU� LV� ������� 7KH YDOXH� RI�

VDSURELF�LQGH[�LQ�0XVL�5LYHU�VKRZV�WKDW�WKH�FRQWDPLQDWLRQ�OHYHO�LV�TXLWH�ORZ��,W�PHDQV�

WKDW� WKH� RUJDQLF� DQG� DQRUJDQLF� FRPSRXQGV� DV� FRQWDPLQDWLRQ ORDG� LV� LQ� WKH� ȕ�

0HVRVDSURELF SKDVH��,W�DOVR�KDSSHQV�LQ�.HWDKXQ�5LYHU�WKDW WKH�VDSURELF�LQGH[�VKRZV�

WKH�ORZ�FRQWDPLQDWLRQ�OHYHO�ZLWK�WKH�SKDVH�RI ȕ�0HVR�ROLJR�VDSURELF��7KLV�SKDVH�DOVR�

KDV�WKH�ORZ�FRQWDPLQDWLRQ OHYHO�
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7DEOH�������6DSURELF ,QGH[ ZLWK�%LRORJLFDO�,QWHUSUHWDWLRQ�RI�:DWHU�4XDOLW\

&RQWDPLQDWLRQ�/RDG
&RQWDPLQDWLRQ�

'HJUHH
6DSURELF�3KDVH 6DSURELF�,QGH[

+LJK�/HYHO�RI�2UJDQLF�&RPSRXQGV 9HU\�+LJK
3ROLVDSURELF

3ROL�Į�±0HVRVDSURELF

���V�G���

���V�G�����

2UJDQLF�DQG�$QRUJDQLF�&RPSRXQGV 4XLWH�+LJK
Į�±0HVR�3ROLVDSURELF

Į�±0HVRVDSURELF

�����V�G���

���V�G�����

/RZ�/HYHO�RI�2UJDQLF�DQG�$QRUJDQLF�
&RPSRXQGV

0RGHUDWH
Į��ȕ�±0HVRVDSURELF

ȕ�Į�±0HVRVDSURELF

�����V�G��

��V�G�����

/RZ
ȕ�±0HVRVDSURELF

ȕ�±0HVR�ROLJRVDSURELF

�����V�G���

���V�G�����

9HU\�/RZ
2OLJR�ȕ�±0HVRVDSURELF

2OLJRVDSURELF

�����V�G���

���V�G���

6RXUFH��'UHVVFKHU�	�0DUN�������

�� %HQWKRV

%HQWKRV LV�DQ�RUJDQLVP WKDW�LQKDELWV�LQ�WKH�ERWWRP�RI�WKH�ZDWHU��%HQWKRV�JHQHUDOO\�LV�D�

NLQG� RI� ERWK� SODQW� DQG� DQLPDO�� +RZHYHU�� EHQWKRV� LV� PRUH� ZHOO�NQRZQ� EHORQJV� WR�

DQLPDO� JURXS�� %HQWKRV� OLYHV� IURP� WKH� RUJDQLF PDWHULDOV� LQ� WKH� ERWWRP� RI� WKH�ZDWHU��

%HQWKRV�ILOWHUV�WKH�RUJDQLF�PDWHULDOV�RU�DV�NQRZQ�DV�ILOWHU�IHHGHU��7KLV�DQLPDO�VHWWOHV�LQ�

WKH�ERWWRP�RI�WKH�ZDWHU��VHVVLOH���VR�WKDW�WKH�FRPSRVLWLRQ�RI�EHQWKRV�LQ�RQH�ORFDWLRQ�LV�

RIWHQ� UHODWHG� WR� WKH� HQYLURQPHQW� FRQGLWLRQ� ZKHUH� LW� OLYHV� +HQFH�� EHQWKRV� LV� DQ�

LQGLFDWRU�RUJDQLVP�ZKLFK�LV�XVHG�DV�D�FULWHULD�WR�GHWHUPLQH�ZKHWKHU�WKH�ZDWHU�TXDOLW\�LV�

JRRG RU�QRW�

$V�D� UHVXOW�RI� LGHQWLILFDWLRQ�� WKHUH�DUH� IRXQG� WKUHH VSHFLHV�RI�EHQWKRV� WDNHQ�IURP�WKH�

XSVWUHDP� ZDWHU� RI� 0XVL� 5LYHU� �LQ� FRRUGLQDWH� SRLQW� RI� �����
����� 6RXWK� /DWLWXGH��

������
����� (DVW� /RQJLWXGH�� DQG� LQ� WKH� XSVWUHDP� ZDWHU� RI� .HWDKXQ� 5LYHU� �LQ�

FRRUGLQDWH� SRLQW� RI� �����
����� 6RXWK� /DWLWXGH�� ������
����� (DVW� /RQJLWXGH��� 7ZR

VSHFLHV�RI�EHQWKRV�DUH IRXQG�LQ�0XVL�5LYHU��DQG�RWKHUV DUH�IRXQG�LQ�.HWDKXQ�5LYHU�
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7DEOH�������6SHFLHV�DQG�$EXQGDQFH RI�%HQWKRV

1R� 2UJDQLVP

/RFDWLRQ

8SVWUHDP�:DWHU�RI�
0XVL�5LYHU�

8SVWUHDP�:DWHU�RI�
.HWDKXQ�5LYHU�

� *RPSKXV�VS� ��

� )LORSDOXGLQD�VS� ��

� 2OLJRFKDHWD � ��

7RWDO $EXQGDQFH �LQGLYLGXDO �P�� �� ��

'LYHUVLW\�,QGH[�RI�6KDQQRQ��:LHQHU��+¶� ����� �����

'RPLQDQFH ,QGH[�RI�6LPSVRQ��'� ����� �����

6RXUFH��$QDO\VLV�5HVXOW�RI� /3./�%,1$/$%������

7KH� YDOXH� RI� FDOFXODWLRQ� IURP�'LYHUVLW\� ,QGH[� RI� 6KDQQRQ � :LHQHU� �+¶� WRZDUGV�

EHQWKRV VSHFLHV� LQ� 0XVL� 5LYHU� LV� ������� ZLWK� WKH� DEXQGDQFH RI� �� LQGLYLGXDO�P���

0HDQZKLOH�WKH�YDOXH�RI�FDOFXODWLRQ�LQ�.HWDKXQ�5LYHU�LV��������ZLWK�WKH�DEXQGDQFH RI�

�� LQGLYLGXDO�P��� 7KH� YDOXH� RI� 'RPLQDQFH� ,QGH[� RI� 6LPSVRQ� WRZDUGV� EHQWKRV LQ�

0XVL�5LYHU�LV��������0HDQZKLOH��WKH�YDOXH�RI�'RPLQDQFH�,QGH[�LQ�.HWDKXQ�5LYHU�LV�

������

%DVHG� RQ� WKH�'LYHUVLW\� ,QGH[� RI� 6KDQQRQ� � :LHQHU� �+¶� DQG�'RPLQDQFH� ,QGH[� RI�

6LPSVRQ��WKH�FRPPXQLW\�RI�EHQWKRV ERWK�LQ�0XVL�5LYHU�DQG�.HWDKXQ�5LYHU�LV WHQG�WR�

EH�XQVWDEOH�ZLWK�WKH EDG�HQYLURQPHQW�TXDOLW\�

%DVHG�RQ &DUWHU�DQG�+LOO���������WKH�UHODWLRQ�EHWZHHQ�WKH�GLYHUVLW\�LQGH[�RI�EHQWKRV

DQG�WKH�HQYLURQPHQW�TXDOLW\�VWDWHG�DV�IROORZV�

���  � EDG�HQYLURQPHQW�TXDOLW\

����� ���  � PRGHUDWH�HQYLURQPHQW�TXDOLW\

����� ���  � JRRG HQYLURQPHQW�TXDOLW\

!����  � H[FHOOHQW�HQYLURQPHQW�TXDOLW\

���� 7UDQVSRUWDWLRQ

6WXG\� RI� WKH� WUDIILF IORZ DVSHFW� DURXQG� WKH� SURMHFW� VLWH� RI� WUDQVPLVVLRQ� QHWZRUN

FRQVWUXFWLRQ RI� ���� N9� +XOXODLV�3HNDORQJDQ *HRWKHUPDO� 3RZHU� 3ODQW LV JHQHUDOO\

FRQGXFWHG� E\� FROOHFWLQJ� DQG� FDOFXODWLQJ� GDWD� LQ� WKH� ILHOG� )LUVW�� WKH� FROOHFWLRQ� DQG�

FDOFXODWLRQ�GDWD� LQLWLDOO\� VWDUWHG� IURP�&XUXS�7HV�KLJKZD\� URDG� LQ�'DWDUDQ�7DSXV�9LOODJH�
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�%HUPDQL�8OX�5D\D�6XEGLVWULFW�LQ�5HMDQJ�/HERQJ�'LVWULFW��DQG�WKHQ�FRQWLQXH�WR�7HV�7DED�

$Q\DU KLJKZD\�URDG LQ�7HV�9LOODJH��6RXWK�/HERQJ�6XEGLVWULFW�LQ�/HERQJ�'LVWULFW�� 7KRVH�

WZR�KLJKZD\� URDGV�DUH�SUHGLFWHG� WR�EH�DIIHFWHG�E\� WKH�SODQQLQJ�RI� WUDQVPLVVLRQ�QHWZRUN�

FRQVWUXFWLRQ�RI�����N9�+XOXODLV�3HNDORQJDQ *HRWKHUPDO�3RZHU�3ODQW�

&XUXS�7HV� KLJKZD\ URDG LV� D� SURYLQFH� URDG�ZKLFK� FRQQHFWV� WR� WKH� FDSLWDO� FLW\� RI� 6RXWK�

/HERQJ�6XEGLVWULFW��0HDQZKLOH��7HV�7DED�$Q\DU�KLJKZD\�URDG�FRQQHFWV�WKH�FDSLWDO�FLW\�RI�

6RXWK�/HERQJ�6XEGLVWULFW� WR� WKH� YLOODJHV� LQ� WKLV� VXEGLVWULFW� $FFRUGLQJ� WR� WKH� ,QGRQHVLDQ�

+LJKZD\ &DSDFLW\� 0DQXDO� �0.-,�� ������� WKLV� KLJKZD\� URDG KDV� WKH� FKDUDFWHULVWLFV� DV�

IROORZV�

7DEOH������ &KDUDFWHULVWLFV�DQG�&DSDFLW\�RI�+LJKZD\�5RDGV

&XUXS�7HV�+LJKZD\ 7HV�7DED�$Q\DU +LJKZD\

� /DQH�7\SH ������8'
�7ZR�XQGLYLGHG�ODQHV�
� :LGWK�����PHWHUV
� 'LUHFWLRQ�6SOLW �������
� 6LGH�EDUULHUV  �����
� 5RDGVLGH�ZLGWK ������P

� /DQH�7\SH ������8'
�7ZR�XQGLYLGHG�ODQHV�
� :LGWK�����PHWHUV
� 'LUHFWLRQ�6SOLW �������
� 6LGH�EDUULHUV  �����
� 5RDGVLGH�ZLGWK ������P

6RXUFH ��%DVHG� RQ�GDWD�FROOHFWLRQ�LQ 'DWDUDQ�7DSXV DQG 7HV 9LOODJH��������������DQG�GDWD�SURFHVVLQJ
DFFRUGLQJ WR0.-, �������

��������%DVLF�DQG�$FWXDO�&DSDFLW\�RI�+LJKZD\

%DVLF� FDSDFLW\� RI�&XUXS�7HV� KLJKZD\�ZLWK� WKH� ODQH� W\SH�RI� ����8' LV� ������3&8�KRXU��

0HDQZKLOH�� WKH� EDVLF� FDSDFLW\� RI� 7HV�7DED� $Q\DU� KLJKZD\� LV� ������ 3&8�KRXU�� 7KH�

LQYHQWRU\�GDWD�RI�WKRVH�KLJKZD\�URDGV�DUH�VKRZQ�LQ�WKH�WDEOH�EHORZ�

7DEOH������ +LJKZD\�&DSDFLW\�DURXQG�3URMHFW�6LWH

1R� +LJKZD\ &2 )&: )&63 )&6)
+LJKZD\�&DSDFLW\

�3&8�KRXU�

� &XUXS�7HV ���� ���� � ���� ������

� 7HV�7DED�$Q\DU ���� ���� � ���� ������

6RXUFH ��GDWD�SURFHVVLQJ�DFFRUGLQJ�WR�0.-, �������

%DVHG� RQ� WKH� FKDUDFWHULVWLF� RQ� &XUXS�7HV� DQG� 7HV�7DED� $Q\DU� KLJKZD\�� LW� FDQ� EH�

FDOFXODWHG�WKDW�WKH�KLJKZD\�FDSDFLW\�DUH��������3&8�KRXU�DQG��������3&8�KRXU��7KH�XQLW�

RI�3&8�KRXU�LV�FDOFXODWHG�E\�WKH�UHJXODWLRQ�RI 0.-,�������



&+$37(5�,,�(19,5210(17$/�%$6(/,1(�'$7$ 37��3/1��3HUVHUR��81,7�,1'8.�3(0%$1*81$1�3(0%$1*.,7�680$7(5$

,, � �� $1'$/�2)�'(9(/230(17�3/$1�2)�����.9�75$160,66,21�/,1(��3/73�+8/8/$,6�3(.$/21*$1�$1'�5($/7('�68%67$7,21
,1�',675,&7�2)�/(%21*��5(-$1*�/(%21*�$1'�.(3$+,$1*��%(1*.8/8�3529,1&(

�������7UDIILF�)ORZ�9ROXPH

7KH�FRQGLWLRQ�RI WUDIILF�IORZ�LQ�PDLQ�DQG�GRPLQDQW�KLJKZD\�ZKLFK�ZLOO�EH�DIIHFWHG�E\�WKH

WUDQVPLVVLRQ� QHWZRUN� FRQVWUXFWLRQ� RI� ���� N9� +XOXODLV�3HNDORQJDQ *HRWKHUPDO� 3RZHU�

3ODQW DUH LQ &XUXS�7HV� KLJKZD\� DQG� 7HV�7DED� $Q\DU� KLJKZD\�� 7KH� FRQGLWLRQ� LQ� WKRVH�

KLJKZD\� URDGV�KDV�EHHQ�REVHUYHG�DQG�FDOFXODWHG�GLUHFWO\� LQ� UXVK�KRXU� LQ�HYHU\�PRUQLQJ��

QRRQ� DQG DIWHUQRRQ�� 7KH� REVHUYDWLRQ�� WKH� FDOFXODWLRQ� RI� WUDIILF� IORZ� YROXPH� DQG WKH�

KLJKZD\ FDSDFLW\�DUH�VKRZQ�LQ�WKH�WDEOH�EHORZ�

7DEOH������ 'HQVLW\�RI�9HKLFOH�DQG�7UDIILF�)ORZ�9ROXPH�LQ�7ZR�+LJKZD\�5RDGV�DURQG�

3URMHFW�6LWH

1R� 9HKLFOH�7\SH
3&(
�

9HKLFOH�KRXU
7UDIILF�IORZROXPH
�3&8�KRXU���

0RQLQJ 1RRQ $IWHUQRRQ $YHUDJH 3HUFHQ�
WDJH

0RU
QLQJ

1RRQ
$IWHU
QRRQ

$YHUDJH

$� &XUXS�7HV +LJKZD\

�
3XEOLF�
7UDQVSRUWDWLRQ

��� � � � � ��� � � � �

� 3ULYDWH�9HKLFOH ��� �� �� �� �� ��� �� �� �� ��
� 0RWRUF\FOH ��� ��� ��� ��� ��� ���� ��� �� ��� ���
� 7UXFNV ��� �� �� �� �� ��� �� �� �� ��
� /LJKW�WUXFN�3LFNXS ��� �� � �� �� ��� �� � �� ��

$PRXQW $ ��� ��� ��� ��� ����� ��� ��� ��� ���
%� 7HV�7DED�$Q\DU +LJKZD\

�
3XEOLF�
7UDQVSRUWDWLRQ

��� �� � � �� ��� �� � � ��

� 3ULYDWH�9HKLFOH ��� �� �� �� �� ��� �� �� �� ��
� 0RWRUF\FOH ��� ��� ��� ��� ��� ���� ��� �� ��� ��
� 7UXFNV ��� �� � �� �� ��� �� � �� ��
� /LJKW�WUXFN�3LFNXS ��� �� �� �� �� ��� �� �� �� ��

$PRXQW % ��� ��� ��� ��� ����� ��� ��� ��� ���
6RXUFH ��)LHOG�REVHUYDWLRQ ������ZLWK�GDWD�SURFHVVLQJ�DFFRUGLQJ�WR�0.-, �������
5HPDUNV ��
�� �3&( ��3DVVHQJHU &DU�(TXLYDOHQW ��D�FRQVWDQW�WR�HTXDOL]H�WKH�RYHUDOO�XVH�OHYHO�RI�WKH�YHKLFOH�W\SH�
�� �3&8�KRXU ��3DVVHQJHU�&DU�8QLW�� D�XQLW�IURP�HTXDOL]LQJ�WKH�OHYHO�RI�XVH�

%DVHG�RQ WKH� WDEOH�� LW�FDQ�EH�FRQFOXGHG� WKDW� WKH�KLJKHVW�DYHUDJH�SHUFHQWDJH�RI�YHKLFOH� LV�

PRWRUF\FOH�� 7KH� SHUFHQWDJH� IRU� &XUXS�7HV� KLJKZD\� LV� ������� DQG� IRU� 7HV�7DED� $Q\DU�

KLJKZD\�LV������� 7KH�DPRXQW�YHKLFOH�SHU�KRXU�LQ�&XUXS�7HV�KLJKZD\�LV�����DQG�LQ�7HV�

7DED� $Q\DU� KLJKZD\� LV� ����� 7KH� WUDIILF� IORZ� YROXPH� LQ� &XUXS�7HV� KLJKZD\� LV� ����

3&8�KRXU�DQG�LQ�7HV�7DED�$Q\DU�KLJKZD\�LV�����3&8�KRXU�
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������ 7UDIILF�'HJUHH�RI�6DWXUDWLRQ

,Q� RUGHU� WR� JHWWLQJ� NQRZ� WKH� IXQFWLRQ� RU� XVDJH RI� WKH� KLJKZD\� FRPSDUHG� WR� LWV FXUUHQW

FDSDFLW\ LQ &XUXS�7HV� DQG� 7HV�7DED� $Q\DU� KLJKZD\�� WKHQ� LW� LV� QHHGHG� WR� FDOFXODWH� WKH�

'HJUHH�RI�6DWXUDWLRQ��'6���,W� LV�DOVR�ZHOO�NQRZQ�DV�9�&�5DWLR��5DWLR�EHWZHHQ�WKH�WUDIILF�

IORZ�YROXPH�YV�KLJKZD\�FDSDFLW\���%DVHG�RQ�WKH�GDWD�� WKH�UHVXOW�RI�'HJUHH�RI�6DWXUDWLRQ�

�'6�� LQ� UXVK� KRXU� LQ� PRUQLQJ�� QRRQ�� DQG� DIWHUQRRQ� VKRZV� WKH� ORZ KLJKZD\ YROXPH�

FRPSDUHG� WR� WKH� KLJKZD\� FDSDFLW\�� 7KH� DYHUDJH� UHVXOW� ERWK� LQ�&XUXS�7HV� DQG�7HV�7DED�

$Q\DU�KLJKZD\ LV�������RU������

7DEOH������ 'HJUHH�RI�6DWXUDWLRQ �'6��LQ�7ZR�+LJKZD\�5RDGV�DURQG�3URMHFW�6LWH

1R +LJKZD\�5RDG

7UDIILF YROXPH��3&8�KRXU� +LJKZD\�
FDSDFLW\
�3&8�KRX

U�

'HJUHH�RI�6DWXUDWLRQ �'6��RU
9�&�5DWLR

0R
UQL
QJ

1RRQ
$IWH
UQR
RQ

$YHUD
JH

0RU
QLQJ

1RRQ
$IWH
UQRR
Q

$YHUD
JH

�
&XUXS�7HV
+LJKZD\

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

�
7HV�7DED�$Q\DU
+LJKZD\

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

�������7UDIILF�9HORFLW\

$QRWKHU�UHVXOW�RI�VXUYH\�LQ�WKH�KLJKZD\�URDGV EHVLGHV�WUDIILF�'HJUHH�RI�6DWXUDWLRQ�RU�9�&�

5DWLR�LV�VSRW�VSHHG��7KLV�VXUYH\�LV�FRQGXFWHG�LQ�&XUXS�7HV�DQG�7HV�7DED�$Q\DU�KLJKZD\�

URDGV� DURXQG� WKH� WUDQVPLVVLRQ� QHWZRUN� FRQVWUXFWLRQ� RI� ���� N9� +XOXODLV�3HNDORQJDQ

*HRWKHUPDO�3RZHU�3ODQW��7KH�OHQJWK�RI�REVHUYDWLRQ�ILHOG�LV����PHWHUV��)URP�WKH�DQDO\VLV�RI�

WKH� DYHUDJH� WUDYHO� WLPH� RI� D� YHKLFOH�� WKH� GDWD� RI� H[LVWLQJ� YHORFLW\� DV� WKH� UHVXOW� RI� ILHOG�

REVHUYDWLRQ�DUH�VKRZQ�LQ�WKH�7DEOH������

,W� FDQ�EH� LQIHUUHG� IURP� WKH� WDEOH EHORZ WKDW� WKH� ORZHVW� YHORFLW\�RI�YHKLFOH� LQ�&XUXS�7HV�

KLJKZD\� LQ� WKH� PRUQLQJ� IURP� &XUXS� WR� 7HV� LV� ����� NP�KRXU�� 0HDQZKLOH�� WKH� KLJKHVW�

YHORFLW\� IURP�7HV� WR�&XUXS� LQ� WKH�PRUQLQJ� LV��������7KH�DYHUDJH�YHORFLW\�RI�YHKLFOH� LQ�

&XUXS�7HV�KLJKZD\�LV������NP�KRXU�DQG�LQ�7HV�7DED�$Q\DU�KLJKZD\�LV�������
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7DEOH����� 9HORFLW\�RI ([LVWLQJ�9HKLFOH�DURXQG�3URMHFW�6LWH

1R� 'LUHFWLRQ
9HORFLW\ �NP�KRXU�

0RUQLQJ 1RRQ $IWHUQRRQ

$� &XUXS�7HV KLJKZD\

� 7R 7HV ���� ���� ����

� 7R &XUXS ���� ���� ����

$YHUDJH ����

%� 7HV�7DED�$Q\DU KLJKZD\

� 7R 7HV ���� ���� ����

� 7R 7DED�$Q\DU ���� ���� ����

$YHUDJH ����

6RXUFH ��)LHOG�GDWD�ZLWK�SURFHVVLQJ�������

���� 6RFLDO��(FRQRP\� DQG�&XOWXUH

����� 3RSXODWLRQ

���3RSXODWLRQ�$PRXQW DQG�'HQVLW\

7KH�KLJK�YROWDJH�ZLUHV�DFWLYLW\�SODQV�WR�EH�FRQVWUXFWHG�LQ�WKUHH�UHJLRQV�RI�GLVWULFW��7KH\�DUH�

.HSDKLDQJ��5HMDQJ�/HERQJ��DQG�/HERQJ�'LVWULFW�� ,Q������� WKHUH�DUH ������� LQKDELWDQWV

OLYH LQ .HSDKLDQJ�'LVWULFW�ZLWK� WKH�DUHD�RI�������NP�� 7KHQ� LW�FDQ�EH�FDOFXODWHG� WKDW� WKH�

SRSXODWLRQ�GHQVLW\�LV������ LQKDELWDQW�NP���7KH�DUHD�RI�5HMDQJ�/HERQJ 'LVWULFW LV ��������

NP��� :LWK� WKH� SRSXODWLRQ� DPRXQW� RI� �������� LQKDELWDQWV�� LW� FDQ� EH� FDOFXODWHG� WKDW� WKH�

SRSXODWLRQ� GHQVLW\� LQ� 5HMDQJ� /HERQJ� 'LVWULFW� LV� ����� LQKDELWDQW�NP��� 7KH� SRSXODWLRQ�

DPRXQW�LQ�/HERQJ�'LVWULFW�LV���������LQKDELWDQWV� 7KH\�VHWWOH�LQ�WKH�DUHD�RI����������NP�

VR�WKDW�WKH�SRSXODWLRQ�GHQVLW\�LV �����LQKDELWDQWV�NP��

2QH� RI� WKH� REMHFWLYHV� RI� WKH� FRQVWUXFWLRQ� LV� WR� LPSURYH� WKH� HTXLW\� RI� SRSXODWLRQ�

GLVWULEXWLRQ�� %\� LPSURYLQJ� WKH� HTXLW\� RI� SRSXODWLRQ� GLVWULEXWLRQ� JHQHUDOO\� FDQ� KHOS�

LPSURYLQJ� WKH� SRSXODWLRQ� ZHOIDUH�� +HQFH�� LQ� RUGHU� WR� DFKLHYH� WKH� LGHDO� HTXLW\� RI�

SRSXODWLRQ��WKH�FRPSRVLWLRQ�RI�SRSXODWLRQ�DPRXQW�KDV�WR�EH�EDODQFHG�ZLWK�WKH�DUHD�RI�WKH�

UHJLRQ�



37��3/1��3HUVHUR��81,7�,1'8.�3(0%$1*81$1�3(0%$1*.,7�680$7(5$���������������������������������������&+$37(5�,,�(19,5210(17$/�%$6(/,1(�'$7$

$1'$/�2)�'(9(/230(17�3/$1�2)�����.9�75$160,66,21�/,1(��3/73�+8/8/$,6�3(.$/21*$1�$1'�5($/7('�68%67$7,21 ,, � ��
,1�',675,&7�2)�/(%21*��5(-$1*�/(%21*�$1'�.(3$+,$1*��%(1*.8/8�3529,1&(

7DEOH������ 3RSXODWLRQ�3URILOH�RI�(DFK 9LOODJH LQ�$IIHFWHG�$UHD�RI�+LJK�9ROWDJH�:LUHV�

&RQVWUXFWLRQ�6LWH

'LVWULFW 6XEGLVWULFW 1XP 9LOODJH
$PW�� RI�
KRXVHKRO
GHU

3RSXODWLRQ�DPRXQW

$UHD�
RI�

9LOODJH
�+D�

3RSXODWLRQ�
'HQVLW\

�LQKDELWDQW
�

NP��

$YH��RI�
3RSXODW
LRQ�
$PW�
�LQKDEL
WDQW�KR
XVHKROG
HU�

0DOH )HPDOH 7RWDO

� � � � � � � � � �� ��

.HSDKLDQJ 8MDQ�0DV � 3HNDORQJDQ ��� ��� ��� ���� � � ���

���YLOODJHV� � %XPLVDUL ��� ��� ��� ���� � � ���

0HULJL � %XNLW�%DULVDQ ��� ��� ��� ��� � � ���

� /XEXN�
3HQ\DPXQ

��� ��� ��� ��� � � ���

5HMDQJ�/HERQJ 6RXWK�&XUXS � :DWDV�0DUJD ��� ��� ��� ��� ����� �

����YLOODJHV� � /XEXN�8EDU � ��� ��� ��� ��� ����� �

� 3XQJJXN�/DODQJ � ��� ��� ���� ��� ����� �

&XUXS � 'ZL�7XQJJDO � ���� ���� ���� ���� ����� �

� 7DODQJ�%HQLK � ���� ���� ���� ���� ���� �

1RUWK�&XUXS �� %DWX�3DQFR ��� ��� ��� ���� ��� ����� ���

�� /XEXN�
.HPEDQJ

��� ��� ��� ���� ���� ����� ���

�� 6XND�'DWDQJ ��� ��� ��� ��� ��� ����� ���

�� 3DKODZDQ ��� ��� ��� ��� ��� ����� ���

�� 7DED�5HQDK ��� ��� ��� ��� ��� ����� ���

%HUPDQL� 8OX�
5D\D

�� 'DWDUDQ�7DSXV � ��� ��� ��� ��� ���� �

�� %DQGXQJ�0DUJD � ��� ��� ��� ���� ���� �

�� 3DO�6HUDWXV � ��� ��� ��� ��� ���� �

�� 3DO�9,,�7XMXK � ��� ��� ��� ��� ����� �

�� 3DO�
9,,,�'HODSDQ

� ��� ��� ���� ��� ����� �

�� 7HEDW� 7HQRQJ�
/XDU

� ��� ��� ��� ��� ����� �

�� $LU�%HQLQJ � ��� ��� ���� ���� ���� �

�� %DQJXQ�-D\D � ��� ��� ��� ���� ���� �

�� %DEDNDQ�%DUX � ��� ��� ���� ��� ����� �

/HERQJ 5LPER�
3HQJDGDQJ

�� $LU�'LQJLQ��� � ��� ��� ���� � � �

���YLOODJHV� �� 7LN�.XWR � ��� ��� ��� � � �

�� 5LPER�
3HQJDGDQJ

� ��� ��� ���� � � �

�� 7DODQJ�5DWDX � ��� ��� ��� � � �

6RXWK�/HERQJ �� .XWDL�'RQRN ��� ��� ��� ���� � � ���

�� 6XNDVDUL ��� ��� ��� ��� � � ���

�� 7DED�$Q\DU ��� ���� ���� ���� � � ���

6RXUFH �� 8MDQ�0DV 'LVWULFW ,Q� 1XPEHU �������� 0HULJL� 'LVWULFW ,Q� 1XPEHU �������� 6RXWK� &XUXS 'LVWULFW ,Q� 1XPEHU
��������&XUXS�'LVWULFW�,Q�1XPEHU ��������1RUWK &XUXS 'LVWULFW ,Q�1XPEHU ��������%HUPDQL�8OX�5D\D�'LVWULFW�
,Q�1XPEHU ��������5LPER�3HQJDGDQJ 'LVWULFW�,Q�1XPEHU ������� 6RXWK /HERQJ�'LVWULFW�,Q�1XPEHU �������

1RWHV ���� �1DPH�RI�$LU�'LQJLQ 9LOODJHV  �%LRD�6HQJRN 9LOODJHV �LW�KDV�VDPH�PHDQLQJ�LQ 5HMDQJ ODQJXDJH���

� 6HYHUDO�GDWD�LV�HPSW\�EHFDXVH�WKHUH�LV�QR�VRXUFH�

���3RSXODWLRQ�*URZWK�5DWH

%HQJNXOX�3URYLQFH�KDV�D�TXLWH�ELJ�DPRXQW�RI�KXPDQ�UHVRXUFH��$V�VHHQ�IURP�WKH�DPRXQW�RI�

SRSXODWLRQ��WKHUH�LV�DOZD\V�DQ�LQFUHDVLQJ�UDWH�RI�SRSXODWLRQ�JURZWK�HDFK�\HDU��)URP������
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WR� ������ WKH� LQFUHDVLQJ� UDWH� RI� SRSXODWLRQ� JURZWK� LV� UHODWLYHO\� VWDELO�� +RZHYHU�� LQ� �����

WKHUH�LV�DQ�LQFUHDVLQJ�UDWH��REWDLQHG�IURP�SRSXODWLRQ�FHQVXV�ZKLFK�LV�D�IDFWXDO�GDWD��

,Q� ������ WKH� DPRXQW� RI� SRSXODWLRQ� LQ� %HQJNXOX� 3URYLQFH� LV ���������� LQKDELWDQWV��

0HDQZKLOH�� WKHUH� LV� DQ� LQFUHDVLQJ� UDWH� LQ������ VR� WKDW� WKH� DPRXQW�RI�SRSXODWLRQ� UHDFKHV�

����������LQKDELWDQWV� 7KH�SRSXODWLRQ�JURZWK�UDWH�DOVR�LQFUHDVHV�LQ������ZLWK WKH�DPRXQW�

RI�SRSXODWLRQ� LV����������� LQKDELWDQWV�� ,Q������� WKH�DPRXQW�RI�SRSXODWLRQ� LQFUHDVHV�XQWLO�

����������LQKDELWDQWV� 7KLV�KXJH�DPRXQW�RI�SRSXODWLRQ�LQGLFDWHV�WKDW� WKHUH�LV�DOVR�D�KXJH�

SRWHQF\�RI KXPDQ�UHVRXUFH�

7KH�SRSXODWLRQ�JURZWK�DPRXQW�LV�D�QXPEHU�ZKLFK�VKRZV�WKH�OHYHO�RI�LQFUHDVLQJ�SRSXODWLRQ�

LQ�D�FHUWDLQ�SHULRGH��,W�LV�VWDWHG�IURP�WKH�EDVLF�DPRXQW�RI�SRSXODWLRQ��)URP������WR�������

%HQJNXOX�3URYLQFH�KDV�D�VWDELO�SRSXODWLRQ�JURZWK�UDWH�RI�������������0HDQZKLOH�LQ�������

WKH�SRSXODWLRQ�JURZWK�UDWH�LQFUHDVHV�WR�������FRPSDUHG�WR�WKH�SUHYLRXV�\HDUV�

�������6RFLDO�(FRQRP\

���/LYHOLKRRG

7KHUH�DUH�YDULRXV�EXVLQHVV�ILHOGV�RI�WKH�SRSXODWLRQ LQ�%HQJNXOX�3URYLQFH��+RZHYHU� LQ�WKH�

VWXG\�DUHD� PRVW�RI� WKHP�DUH�GRPLQDWHG�E\�IRRG�DQG�VHFRQGDU\�IDUPHUV�� ,Q� WKH� ODVW� WKUHH�

\HDUV� WKH� KLJKHVW� DYHUDJH� RI� OLYHOLKRRG� DUH IRRG� DQG� VHFRQGDU\� FURSV RI� �������� WKHQ�

IROORZHG�E\�IDUP�RI���������DQG�WKH�ODVW�DUH HOHFWULFLW\�DQG�GULQNLQJ�ZDWHU�RI��������7KH�

GHWDLO�RI�EXVLQHVV�ILHOG�SHUFHQWDJH�LV�DV�VKRZQ�LQ�WKH�WDEOH�EHORZ�

7DEOH������ 3HUFHQWDJH RI�%XVLQHVV�)LHOG�LQ�%HQJNXOX� 3URYLQFH�LQ����������

1R� %XVLQHVV�ILHOG ���� ���� ���� $YHUDJH

� )RRG�DQG�6HFRQGDU\�&URS ����� ����� ����� �����

� )DUP ����� ����� ����� �����

� +XVEDQGU\ ���� ���� ���� ����

� )RUHVW ���� ���� ���� ����

� )LVKHU\ ����� ���� ���� ����

� 0LQH ���� ���� ���� ����

� ,QGXVWU\ ���� ���� ���� ����

� (OHFWULFLW\�DQG�GULQNLQJ�ZDWHU ���� ��� ���� ����

� &RQVWUXFWLRQ ���� ���� ���� ����

�� 7UDGH ����� ���� ����� �����

�� 7UDQVSRUWDWLRQ�DQG�&RPPXQLFDWLRQ ���� ��� ���� ����

�� %DQN�DQG�)LQDQFH ���� ���� ���� ����

�� 6HUYLFHV�2WKHUV ����� ����� ����� �����

$PRXQW ��� ������ ������ ������ ������

6RXUFH ��%HQJNXOX 3URYLQFH ,Q�1XPEHU <HDU ����
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���,QFRPH�/HYHO�RI�5HVSRQGHQWV¶ )DPLO\

7DEOH������ 5HVSRQGHQWV¶ ,QFRPH�/HYHO

1R 'LVWU LFW 6XEGLVWULFW
9LOODJH

$YHUDJH�LQFRPH�SHU�PRQWK
$PRXQW

RI
5HVSRQ
GHQW

1R�,QFRPH
��

�������
��

�������
����

�������
��

�������
����

�������
��

�������
����

�������
��

!�
�������
��

1R�
$QVZH

U

�
.HSDKLDQJ

8MDQ�0DV %XPLVDUL � � � � � � � �

� 0HULJL
/XEXN�
3HQ\DPXQ

� � � � � � � �

�

5HMDQJ�
/HERQJ

6RXWK�&XUXS�
3XQJJXN�
/DODQJ

� � � � � � � �

� &XUXS 'ZL�7XQJJDO � � � � � � � �

� 1RUWK�&XUXS� %DWXSDQFR � � � � � � � �

�
%HUPDQL�8OX�
5D\D

'DWDUDQ�7DSXV � � � � � � � �

�
7HEDW� 7HQRQJ�
/XDU

� � � � � � � �

�

/HERQJ

5LPER�
3HQJDGDQJ

5LPER�
3HQJDGDQJ

� � � � � � � �

� 6RXWK�
/HERQJ�

.XWDL�'RQRN � � � � � � � �

�� 6XNDVDUL � � � � � � � �

7RWDO�$PRXQW RI 5HVSRQGHQW � � �� � � � � ��

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

6RXUFH ��6XUYH\������

,QFRPH� OHYHO� RI� FRPPXQLW\� LV� RQH� RI� PDQ\� LPSRUWDQW� DVSHFWV� LQ� HFRQRP\� DVSHFWV��

%DVHG� RQ� WKH� VXUYH\�� WKHUH� DUH� ������ RI� UHVSRQGHQWV� KDYH� WRWDO� LQFRPH� RI�

5S�������������5S������������� SHU� FDSLWD�� 7KH� UHVW� RI� ������ UHVSRQGHQWV� KDYH� WKH�

LQFRPH� XQGHU� RI� WKH�PLQLPXP�ZDJH� RI�%HQJNXOX� 3URYLQFH�� 7KH�PLQLPXP�ZDJH� RI�

%HQJNXOX�3URYLQFH�LV�5S��������������7KLV�RFFXUV�EHFDXVH�PRVW�RI�WKH�FRPPXQLW\�LQ�

WKH�VWXG\�DUHD�ZRUN�LQ�DJULFXOWXUDO�VHFWRU�ZKLFK�PDNHV�WKH LQFRPH�LV�IOXFWXDWLYH�DQG�

FDQQRW�EH�GHWHUPLQHG�E\�WKH�SURYLQFH�PLQLPXP�ZDJH�

�������6RFLDO�&XOWXUH

��� (GXFDWLRQ�DQG�5HOLJLRQ

2QH�HIIHFWLYH�HIIRUW�WR�LPSURYH�WKH�HGXFDWLRQ�FRQGLWLRQ�LQ�RQH�UHJLRQ�LV�UHODWHG�WR�WKH�

FRQVWUXFWLRQ� RI� HGXFDWLRQ� LQIUDVWUXFWXUH DQG� IDFLOLW\�� ,Q� DGGLWLRQ�� E\� LQFUHDVLQJ� WKH�

DPRXQW�RI�VFKRRO�DQG�WHDFKHU�GLUHFWO\�RSHQV�WKH�ZLGHU�RSSRUWXQLW\�IRU�WKH�FRPPXQLW\�

WR�REWDLQ�WKH�HGXFDWLRQ�HDVLO\�
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'DWD� REWDLQHG� IURP� &HQWUDO� %XUHDX� RI� 6WDWLVWLF� LQ� %HQJNXOX� 3URYLQFH� LQ� ������

%HQJNXOX�3URYLQFH KDV�������SXEOLF�DQG�SULYDWH�VFKRROV��7KH\�DUH�GLYLGHG� LQWR������

.LQGHUJDUWHQV�� ������(OHPHQWDU\�6FKRROV�� ���� -XQLRU�+LJK�6FKRROV�� DQG�����6HQLRU�

DQG�9RFDWLRQDO�6FKRROV�

'XULQJ�WKH�VFKRRO�\HDU�RI�����������LQ�%HQJNXOX�3URYLQFH��WKHUH�DUH��������VWXGHQWV�

RI� .LQGHUJDUWHQ�� �������� VWXGHQWV� RI� (OHPHQWDU\� 6FKRRO�� ������� VWXGHQWV� RI� -XQLRU�

+LJK�6FKRRO��DQG��������VWXGHQWV�RI�6HQLRU�DQG�9RFDWLRQDO�6FKRROV�

7KH� DPRXQW� RI� WHDFKHU� ZKR� WHDFKHV LQ� HDFK� VFKRRO� GXULQJ� WKH� VFKRRO� \HDU� RI�

����������DUH��������(OHPHQWDU\�6FKRRO�WHDFKHUV��������-XQLRU�+LJK�6FKRRO�WHDFKHUV��

DQG�������6HQLRU�DQG�9RFDWLRQDO�6FKRRO�WHDFKHUV��0HDQZKLOH��WKH�FRPSDULVRQ�RI�WRWDO�

DPRXQW� RI� WHDFKHU� WR� WRWDO� DPRXQW� RI� VWXGHQW� LV� VKRZQ� LQ� WKH� UDWLR� RI� WHDFKHU� DQG�

VWXGHQW�� 7KH� UDWLR� RI� WHDFKHU DQG� VWXGHQW GXULQJ� WKH� VFKRRO� \HDU� RI� ���������� LQ�

%HQJNXOX�3URYLQFH�DUH���IRU�(OHPHQWDU\�6FKRRO�����IRU�-XQLRU�+LJK�6FKRRO��DQG���IRU�

6HQLRU�+LJK�6FKRRO�

7KHUH� DUH� VRPH� HGXFDWLRQ� LQIUDVWUXFWXUHV�ZKLFK� DUH� DIIHFWHG�GXH� WR� WKH�KLJK�YROWDJH�

ZLUHV�DFWLYLW\�SODQV��0RVW RI�WKH�VWXGHQWV�KDYH�EHHQ�DFFRPRGDWHG�LQ�VRPH�(OHPHQWDU\�

6FKRROV��-XQLRU�+LJK�6FKRROV��DQG�6HQLRU�+LJK�6FKRROV� LQ� WKH� ORFDWLRQ�VLWH�RU� LQ� WKH�

FDSLWDO�FLW\�RI� WKH�DIIHFWHG�GLVWULFWV��2QO\�D� IHZ�RI� WKHP�ZKR�FRQWLQXH� WR� WKH�6HQLRU�

+LJK�6FKRRO�WR�WKH�FDSLWDO�FLW\�RI�WKH�DIIHFWHG�GLVWULFW�

,Q�������WKHUH�DUH��������RI�SRSXODWLRQ�LQ %HQJNXOX�3URYLQFH�DUH�0RVOHPV��������RI�

SRSXODWLRQ� DUH� &KULVWLDQV�� ����� RI� SRSXODWLRQV DUH� &DWKROLFV�� ����� RI� SRSXODWLRQ�

HPEUDFH�+LQGX��DQG�WKH�ODVW�������RI�HPEUDFH�%XGKD���&HQWUDO %XUHDX�RI�6WDWLVWLF�LQ�

%HQJNXOX�3URYLQFH�������

7DEOH������ (GXFDWLRQ�,QIUDVWUXFWXUH��$PRXQW RI�6WXGHQW�DQG�7HDFKHU�LQ�.HSDKLDQJ��

5HMDQJ�/HERQJ��DQG /HERQJ 'LVWULFWV %HQJNXOX�3URYLQFH�LQ ����

1R�
6WDWXV

3HU�'LVWULFW

(OHPHQWDU\�
6FKRRO�,EWLGDL\DK

-XQLRU�+LJK�
6FKRRO�7VDQDZL\DK

6HQLRU�9RFDWLRQDO�
+LJK�6FKRRO�$OL\DK

8QLW
$PW��RI�
7HDFKHU

$PW��RI
6WXGHQW 8QLW

$PW��
RI�

7HDF
KHU

$PW��RI
6WXGHQW 8QLW

$PW��
RI�

7HDF
KHU

$PW��RI
6WXGHQW

$� .HSDKLDQJ

�� 3XEOLF �� ���� ����� �� ��� ���� �� ��� ����

�� 3ULYDWH�0,�076�0$ � ��� ���� � ��� ���� � ��� ���

$PRXQW $ ���� ������ ������� ��� ���� ������ ��� ���� ������
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1R�
6WDWXV

3HU�'LVWULFW

(OHPHQWDU\�
6FKRRO�,EWLGDL\DK

-XQLRU�+LJK�
6FKRRO�7VDQDZL\DK

6HQLRU�9RFDWLRQDO�
+LJK�6FKRRO�$OL\DK

8QLW
$PW��RI�
7HDFKHU

$PW��RI
6WXGHQW 8QLW

$PW��
RI�

7HDF
KHU

$PW��RI
6WXGHQW 8QLW

$PW��
RI�

7HDF
KHU

$PW��RI
6WXGHQW

%� 5HMDQJ�/HERQJ

�� 3XEOLF ��� ���� ����� �� ��� ����� �� ��� ����

�� 3ULYDWH �� ��� ���� � �� ��� �� ��� ����

$PRXQW % ���� ������ ������� ��� ���� ������� ��� ���� ������

&� /HERQJ

�� 3XEOLF �� ��� ���� �� ��� ���� � ��� ����

�� 3ULYDWH � � �� � � �� � � ��

$PRXQW & ��� ���� ������ ��� ���� ������ �� ���� ������

6RXUFH ��%HQJNXOX 3URYLQFH ,Q�1XPEHU� .HSDKLDQJ��5HMDQJ�/HERQJ��DQG�/HERQJ 'LVWULFW ,Q�1XPEHU���7DKXQ������

���*HQHUDO�&KDUDFWHULVWLF�RI�&RPPXQLW\�DURQG�WKH�3URMHFW�6LWH

6WXG\� RI� VRFLDO�� HFRQRP\�� DQG� FXOWXUDO� FRPSRQHQWV� LQ� D� ORFDWLRQ� VLWH� DFWLYLW\� LV� DOZD\V�

EDVHG�RQ�WKH�VHFRQGDU\�DQG�SULPDU\�GDWD�DV�LWV�VXSSRUWLYH�GDWD��7KH�DFWLYLW\�SODQ�FRYHUV���

GLVWULFWV����VXEGLVWULFWV��DQG����YLOODJHV��+RZHYHU��WKHUH�DUH�RQO\�VHYHUDO�YLOODJHV�WDNHQ�DV�

VWXG\�DUHD�WR�UHSUHVHQW�HDFK�VXEGLVWULFW��7KRVH�UHJLRQV�DUH�

7DEOH������ $PRXQW RI�5HVSRQGHQW�LQ�(DFK�5HJLRQ

1R� 'LVWULFW 6XEGLVWULFW 9LOODJH
$PRXQW RI�
5HVSRQGHQW

�
.HSDKLDQJ

8MDQ�0DV %XPLVDUL �

� 0HULJL /XEXN�3HQ\DPXQ �

�

5HMDQJ�/HERQJ

6RXWK�&XUXS 3XQJJXN�/DODQJ �

� &XUXS 'ZL�7XQJJDO �

� 1RUWK�&XUXS %DWXSDQFR �

� %HUPDQL�8OX�
5D\D

'DWDUDQ�7DSXV �

� 7HEDW�7HQRQJ�/XDU �

�

/HERQJ

5LPER�
3HQJDGDQJ

5LPER�3HQJDGDQJ �

�
6RXWK�/HERQJ 6XNDVDUL �

��

7RWDO�$PRXQW RI 5HVSRQGHQW ��

6RXUFH ��6XUYH\������
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&RQVHTXHQWO\��WKH�VWXG\�RI�VRFLDO��HFRQRP\��DQG�FXOWXUDO FRPSRQHQWV LV�FRQGXFWHG�RQO\�LQ�

WKRVH�UHJLRQV�DERYH��7KH�VWXG\�LQYROYHV�DUHD�REVHUYDWLRQ�DQG�LQWHUYLHZ�WR�WKH UHVSRQGHQWV�

ZKLFK� LV� FRQGXFWHG� LQ�$SULO������ 7KHUH�DUH� WRWDO����RI� UHVSRQGHQWV�ZLWK� WKH�GHWDLO�RI���

UHVSRQGHQWV� IURP� WKH� UHSUHVHQWDWLYH�RI�YLOODJH�JRYHUQPHQW�� DQG�RWKHU���� UHVSRQGHQWV� DUH�

WKH�DIIHFWHG�SRSXODWLRQ��7KH�HIIHFWV�RI� WKH� VWXG\�DUH� ODQG�DFTXLVLWLRQ�DQG� WKH� VHWWOHPHQWV�

WKDW�DUH�ORFDWHG�LQ�WKH�WUDQVPLVVLRQ�SURMHFW�

���*URXSV�RI�$JH�DQG�(GXFDWLRQ

$FFRUGLQJ� WR� WKH� GDWD�� PRVW� UHVSRQGHQWV� DUH� WKH DIIHFWHG� LQKDELWDQWV� ZKR� DUH� LQ� WKH�

SURGXFWLYH�DJH�����WR����\HDUV�ROG���7KH�UHVW�RI�����RI�WRWDO�UHVSRQGHQWV�DUH�PRUH�WKDQ����

\HDUV�ROG�

7DEOH������ &RPPXQLW\�,GHQWLW\ %DVHG�RQ�$JHV

1R 'LVWULFW 6XEGLVWULFW 9LOODJH
*URXSV RI�$JH $PRXQW RI�

5HVSRQGHQ
W

������
\R

������
\R

������
\R

�������
\R

!��� \R

�
.HSDKLDQJ

8MDQ�0DV %XPLVDUL � � � � � �

� 0HULJL /XEXN�3HQ\DPXQ � � � � � �

�

5HMDQJ�
/HERQJ

6RXWK�
&XUXS

3XQJJXN�/DODQJ � � � � � �

� &XUXS 'ZL�7XQJJDO � � � � � �

�
1RUWK�
&XUXS

%DWXSDQFR � � � � � �

� %HUPDQL�
8OX�5D\D

'DWDUDQ�7DSXV � � � � � �

� 7HEDW�7HQRQJ�/XDU � � � � � �

�

/HERQJ

5LPER�
3HQJDGDQJ

5LPER�3HQJDGDQJ � � � � � �

� 6RXWK�
/HERQJ

6XNDVDUL � � � � � �
��

7RWDO�$PRXQW RI 5HVSRQGHQW � � � � � ��

� ����� ����� ����� ����� ����� ����

6RXUFH ��6XUYH\������

(GXFDWLRQ� LV� RQH� RI� PDQ\� LPSRUWDQW� IDFWRUV� WKDW� LQIOXHQFHV� KXPDQ� UHVRXUFH�

GHYHORSPHQW�LQGH[�LQ�RQH�UHJLRQ��%DVHG�RQ�WKH�IROORZLQJ�WDEOH��WKHUH�DUH�������RI

WKH�KRXVHKROGHUV�JUDGXDWHG�IURP�HOHPHQWDU\�VFKRRO��5HIHUULQJ�WR�WKH�SURJUDP�RI���

\HDUV� VWXG\� FRPSXOVRU\�� WKHUH� DUH� ������ RI� UHVSRQGHQWV� ZKR� EHORQJ� WR� WKH�

JRYHUQPHQW�SURJUDP��7KHQ�LW�FDQ�EH�FRQFOXGHG�WKDW�WKH�ODVW�OHYHO�RI�HGXFDWLRQ�IURP�

WKH�KRXVHKROGHUV LQ�WKH�ORFDWLRQ�VLWH�LV�TXLWH�JRRG�
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7DEOH������ &RPPXQLW\�,GHQWLW\ %DVHG�RQ�/DVW�/HYHO�RI�(GXFDWLRQ

1R 'LVWULFW 6XEGLVWULFW 9LOODJH
/DVW�/HYHO�RI�(GXFDWLRQ $PRXQW RI

5HVSRQGHQ
W(6�0, -+6�07V 6+6�0$ 1RQH

�
.HSDKLDQJ

8MDQ�0DV %XPLVDUL � � � � �

� 0HULJL
/XEXN�
3HQ\DPXQ

� � � � �

�

5HMDQJ�
/HERQJ

6RXWK�&XUXS 3XQJJXN�/DODQJ � � � � �

� &XUXS 'ZL�7XQJJDO � � � � �

� 1RUWK�&XUXS %DWXSDQFR � � � � �

�
%HUPDQL� 8OX�
5D\D

'DWDUDQ�7DSXV � � � � �

�
7HEDW� 7HQRQJ�
/XDU

� � � � �

�

/HERQJ

5LPER�
3HQJDGDQJ

5LPER�
3HQJDGDQJ

� � � � �

�
6RXWK�/HERQJ 6XNDVDUL � � � � �

��

7RWDO�$PRXQW RI 5HVSRQGHQW �� � � � ��

�
����
�

����� ����� ���� ����

6RXUFH ��6XUYH\������

���-RE�.LQGV

2QH�LPSRUWDQW�LQIRUPDWLRQ�LQ�VRFLDO�DVSHFW�VWXG\�RI�(QYLURQPHQWDO ,PSDFW�$QDO\VLV�LV�WKH�

DVSHFW� RI� SRSXODWLRQ� OLYHOLKRRG� RU� MRE� NLQGV� ZKLFK� LV� SUHGLFWHG� WR� EH� DIIHFWHG� E\� WKH�

DFWLYLW\�SODQ� %DVHG�RQ�WKH�UHVXOW�RI�TXHVWLRQQDLUH��PRVW�UHVSRQGHQWV���������DUH�IDUPHUV��

��� UHVSRQGHQWV� DUH� VHOOHUV�� DQG� WKH� ODVW� ��� UHVSRQGHQWV DUH� KRXVZLYHV�� 7KLV� UHVXOW� LV�

DIIHFWHG�E\�WKH�FRQGLWLRQ�RI�WKH�ORFDWLRQ�VLWH��7KH�ORFDWLRQ�VLWH�LV�VXUURXQGHG�E\�ULFHILHOGV�

DQG� FRIIHH� IDUPV� WKDW� WKH� FRPPXQLW\� XWLOL]HV DV� WKHLU� VRXUFH� RI� OLYLQJ�� 7KH� GHWDLO�

LQIRUPDWLRQ�LV�VKRZQ�LQ�WKH�IROORZLQJ�WDEOH�

7DEOH����� -RE�.LQGV�RI�5HVSRQGHQW

1R 'LVWULFW 6XEGLVWULFW 9LOODJH
0DLQ�-RE

$PRXQW RI�
5HVSRQGHQW6HOOHU

)DUPH
U

+RXVHZLY
H

�
.HSDKLDQJ

8MDQ�0DV %XPLVDUL � � � �

� 0HULJL /XEXN�3HQ\DPXQ � � � �

�

5HMDQJ�
/HERQJ

6RXWK�
&XUXS

3XQJJXN�/DODQJ � � � �

� &XUXS 'ZL�7XQJJDO � � � �

�
1RUWK�
&XUXS

%DWXSDQFR � � � �

� %HUPDQL� 'DWDUDQ�7DSXV � � � �
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1R 'LVWULFW 6XEGLVWULFW 9LOODJH
0DLQ�-RE

$PRXQW RI�
5HVSRQGHQW6HOOHU

)DUPH
U

+RXVHZLY
H

� 8OX�5D\D 7HEDW�7HQRQJ�/XDU � � � �

�

/HERQJ

5LPER�
3HQJDGDQJ

5LPER�3HQJDGDQJ � � � �

� 6RXWK�
/HERQJ

6XNDVDUL � � � �
��

7RWDO�$PRXQW RI�5HVSRQGHQW � �� � ��

� ���� ����� ���� ����

6RXUFH ��6XUYH\������

7KH�IROORZLQJ�WDEOH�LV�VKRZQ�WKH�JHQHUDO�FRQGLWLRQ�UHODWHG�RI�PDLQ�OLYHOLKRRG�LQ�HDFK�
VWXG\�DUHD�

7DEOH����� *HQHUDO�&RQGLWLRQ�RI�&RPPXQLW\�/LYHOLKRRG�LQ�WKH�6WXG\�$UHD

1R 'LVWULFW 6XEGLVWULFW 9LOODJH 0DLQ�/LYHOLKRRG

�
.HSDKLDQJ

8MDQ�0DV %XPLVDUL 5LFH�DQG�9HJHWDEOH�)DUPHUV

� 0HULJL /XEXN�3HQ\DPXQ 5LFH�)DUPHUV

�

5HMDQJ�/HERQJ

6RXWK�&XUXS 3XQJJXN�/DODQJ 5LFH�DQG�&RIIHH�)DUPHUV

� &XUXS 'ZL�7XQJJDO
&LYLO�6HUYDQWV ������DQG

5LFH�)DUPHUV

� 1RUWK�&XUXS %DWXSDQFR 5LFH�)DUPHUV

�
%HUPDQL�8OX�5D\D

'DWDUDQ�7DSXV &RIIHH�)DUPHUV

� 7HEDW�7HQRQJ�/XDU 5LFH�DQG�&RIIHH�)DUPHUV

�
/HERQJ

5LPER�3HQJDGDQJ 5LPER�3HQJDGDQJ 5LFH�DQG�&RIIHH�)DUPHUV

� 6RXWK�/HERQJ 6XNDVDUL &RIIHH�)DUPHUV

6RXUFH ��,Q�GHSWK�LQWHUYLHZ�ZLWK�WKH�UHSUHVHQWDWLYHV�RI�JRYHUQPHQW�LQ�VWXG\�DUHD������

7KH�FURS�RI�ULFHILHOGV�LV�XVXDOO\�XVHG�E\�WKH�FRPPXQLW\�LQ�WKH�VWXG\�DUHD�IRU�SULYDWH�

FRQVXPSWLRQ��0HDQZKLOH��WKH�FURS�RI�IDUPV�VXFK�DV�YHJHWDEOHV��IUXLWV��DQG�FRIIHH�DUH�

XVXDOO\�VROG�WR�WKH�FROOHFWRU�RU�WR�YLOODJH�RZQHG�EXVLQHVV�HQWLW\�
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���,QFRPH�/HYHO�RI +RXVHKROG

7DEOH������ ,QFRPH�/HYHO�RI 5HVSRQGHQWV

1
X
P

'LVWULFW 6XEGLVWULFW 9LOODJH
$YHUDJH�,QFRPH�3HU 0RQWK $PRXQW�RI�

5HVSRQGHQ
W1R�,QFRPH

��
���������

�����������
���������

�����������
���������

�����������
���������

!�
���������

1R�
$QVZHU

�
.HSDKLDQJ

8MDQ�0DV %XPLVDUL � � � � � � � �

� 0HULJL
/XEXN�
3HQ\DPXQ

� � � � � � � �

�

5HMDQJ�
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6RXWK &XUXS
3XQJJXN�
/DODQJ

� � � � � � � �

� &XUXS
'ZL�
7XQJJDO

� � � � � � � �

� 1RUWK�&XUXS %DWXSDQFR � � � � � � � �

�
%HUPDQL�8OX�
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'DWDUDQ�
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�
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7HQRQJ�
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� � � � � � � �

�
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5LPER�
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5LPER�
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� 6RXWK�
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� � � � � � � �
��
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,QFRPH�OHYHO�RI�FRPPXQLW\�LV�RQH�RI�PDQ\�LPSRUWDQW�DVSHFWV�LQ�HFRQRP\�DVSHFWV��%DVHG�

RQ� WKH� VXUYH\�� WKHUH� DUH� ������ RI� UHVSRQGHQWV� KDYH� WRWDO� LQFRPH� RI� 5S�������������

5S�������������SHU�FDSLWD��7KH� UHVW�RI�������UHVSRQGHQWV�KDYH� WKH� LQFRPH�XQGHU�RI� WKH�

PLQLPXP� ZDJH� RI� %HQJNXOX� 3URYLQFH�� 7KH� PLQLPXP� ZDJH� RI� %HQJNXOX� 3URYLQFH� LV�

5S�������������� 7KLV� RFFXUV� EHFDXVH�PRVW� RI� WKH� FRPPXQLW\� LQ� WKH� VWXG\� DUHD�ZRUN� LQ�

DJULFXOWXUDO�VHFWRU�ZKLFK�PDNHV�WKH�LQFRPH�LV�IOXFWXDWLYH�DQG�FDQQRW�EH�GHWHUPLQHG�E\�WKH�

SURYLQFH�PLQLPXP�ZDJH�

���6WDWXV�DQG &RQGLWLRQ�RI�+RXVHV

7KHUH� DUH� ������ RI� UHVSRQGHQWV� ZKR� OLYH� LQ� WKHLU� RZQ� KRXVHV�� 7KH� UHVW� RI� �����

UHVSRQGHQWV�UHQW�WKH�KRXVHV��7KH�UHVSRQGHQWV�ZKR�JHQHUDOO\�OLYH�LQ�WKH�VWXG\�ORFDWLRQ�DUH�

WKH�QDWLYH�LQKDELWDQWV�RI�HDFK�YLOODJH��2QO\�D�IHZ�RI�WKHP�DUH�PLJUDQWV�ZKR�RULJLQDOO\�IURP�

WKH� VDPH�GLVWULFW�RI�FLW\��+RZHYHU��PRVW�QDWLYHV�DQG�PLJUDQWV�KDYH�EHHQ� OLYLQJ� IRU�PRUH�

WKDQ� ��� \HDUV� LQ� WKH� YLOODJH�� 7KLV� FUHDWHV� WKH� GHHS� VHQVH� RI� EHORQJLQJ� WRZDUGV� WKH�

HQYLURQPHQW�RI�WKH�LQKDELWDQWV��&RQVHTXHQWO\��D�JRRG VRFLDOL]DWLRQ�DQG�FRPPXQLFDWLRQ�WR�

WKH�FRPPXQLW\�DQG�JRYHUQPHQW�DUH�QHHGHG�UHJDUGLQJ�WR�WKH�SURMHFW�VLWH�

7DEOH������ +RXVH�2ZQHUVKLS�6WDWXV

1X
P 'LVWULFW 6XEGLVWULFW 9LOODJH

+RXVH 2ZQHUVKLS�
6WDWXV $PRXQW�RI�

5HVSRQGHQW
2ZQHG 5HQWHG

�
.HSDKLDQJ

8MDQ�0DV %XPLVDUL � � �

� 0HULJL /XEXN�3HQ\DPXQ � � �

�

5HMDQJ�
/HERQJ

6RXWK�&XUXS 3XQJJXN�/DODQJ � � �

� &XUXS 'ZL�7XQJJDO � � �

� 1RUWK�&XUXS %DWXSDQFR � � �

� %HUPDQL� 8OX�
5D\D

'DWDUDQ�7DSXV � � �

� 7HEDW�7HQRQJ�/XDU � � �

�

/HERQJ

5LPER�
3HQJDGDQJ

5LPER�3HQJDGDQJ � � �

�
6RXWK�/HERQJ 6XNDVDUL � � �

��

7RWDO�$PRXQW�RI�5HVSRQGHQW �� � ��

� ����� ���� ����

6RXUFH ��6XUYH\������
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7KH�EXLOGLQJ�KRXVHV�RI�WKH�UHVSRQGHQWV�KDYH�PDQ\�YDULRXV�DUHD��7KHUH�DUH�������

RI�UHVSRQGHQWV�ZKRVH DUHD�RI�KRXVHV�DUH����P� WR����P�� 7KH�KRXVH�DUHD�RI����P� WR�

���P� DUH�VHWWOHG�E\�������UHVSRQGHQWV��7KHQ�WKH�ODVW�������UHVSRQGHQWV�OLYH�LQ�WKH�

KRXVHV�ZLWK�WKH�DUHD�RI�PRUH�WKDQ����P��

7KH�W\SRORJ\�RI�UHVSRQGHQW�KRXVHV�LV DOVR�YDULRXV��7KHUH�DUH�������RI�UHVSRQGHQWV�

OLYH� LQ SHUPDQHQW� KRXVHV��$� SHUPDQHQW� W\SH� RI� KRXVH� UHIHUV� WR� WKH� KRXVH WKDW LV

EXLOW�RI�EULFN�RU�ZDOO��7KHQ��WKH�KLJKHVW�SHUFHQWDJH�RI�UHVSRQGHQWV��������� OLYH LQ

VHPL�SHUPDQHQW�KRXVHV��7KH� ODVW�������UHVSRQGHQWV� OLYH� LQ�KRXVHV�EXLOW�RI�ZRRG

DQG�FHPHQW�IORRU��7KH�GHWDLO�LQIRUPDWLRQ�RI�W\SRORJ\�RI�UHVSRQGHQWV�KRXVHV�FDQ�EH�

VHHQ�LQ�WKH�IROORZLQJ�WDEOH�

7DEOH������ 7\SRORJ\�RI�+RXVHV

1R 'LVWULFW 6XEGLVWULFW 9LOODJH

7\SRORJ\�RI�+RXVHV

$PRXQW�RI�
5HVSRQGHQW

3HUPDQHQW
�EULFN�ZDOO�
KRXVH�

6HPL�
3HUPDQHQW
�PL[HG�RI�
EULFN�DQG�
ZRRG�

:RRGHQ�
KRXVH�
ZLWK�

FHPHQW�
IORRU

�
.HSDKLDQJ

8MDQ�0DV %XPLVDUL � � � �

� 0HULJL
/XEXN�
3HQ\DPXQ

� � � �

�

5HMDQJ�
/HERQJ

6RXWK�&XUXS
3XQJJXN�
/DODQJ

� � � �

� &XUXS 'ZL�7XQJJDO � � � �

� 1RUWK�&XUXS %DWXSDQFR � � � �

�
%HUPDQL� 8OX�
5D\D

'DWDUDQ�
7DSXV

� � � �

�
7HEDW�
7HQRQJ�/XDU

� � � �

�

/HERQJ

5LPER�
3HQJDGDQJ

5LPER�
3HQJDGDQJ

� � � �

�
6RXWK�/HERQJ 6XNDVDUL � � � �

��

7RWDO�$PRXQW�RI�5HVSRQGHQW � �� � ��

� ����� ����� ����� ����

6RXUFH ��6XUYH\������

,Q� WKLV� VWXG\� VLWH�� QRW� DOO� UHVSRQGHQWV� KDYH� WKHLU� RZQ� EDWKURRP� LQ� WKHLU� KRXVHV��

������UHVSRQGHQWV�XVH�WKHLU�RZQ�EDWKURRPV�LQVLGH�WKHLU�KRXVHV��DQG�WKH�UHVW�������

RI� UHVSRQGHQWV� OLYH� LQ� WKH� KRXVHV�ZKLFK� GR� QRW� SURYLGH� EDWKURRPV��ZKLFK�PHDQV�

WKDW� WKH� EDWKURRP� LV� VHSHUDWHG� IURP� WKH� PDLQ� EXLOGLQJ� RI� KRXVH�� 7KLV� FRQGLWLRQ�

IRUFHV�WKHP�WR�XVH�WKH�VHSHUDWH�EDWKURRPV�RXWVLGH�WKHLU�KRXVHV�
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0HDQZKLOH�� IRU� WKH� QHHG� RI� GULQNLQJ� RU� FRRNLQJ� ZDWHU�� WKHUH� DUH� ������ RI�

UHVSRQGHQWV� XWLOL]H WKH� ZDWHU� IURP� ZDWHU� VXSSO\� FRPSDQ\�� 7KHQ� WKH� UHVW� RI� WKH�

UHVSRQGHQWV� XWLOL]H� WKH�ZDWHU� IURP� WKH�ZHOO��$OO� UHVSRQGHQWV� DGPLW� WKDW� WKH�ZDWHU�

TXDOLW\�LV�FOHDQ�DQG�WDVWHOHVV��

5HJDUGLQJ� WR� WKH� ZDVWH� PDQDJHPHQW�� WKH� UHVSRQGHQWV� UHDFW� YDULRXVO\�� 7KHUH� DUH�

������ RI� FRPPXQLW\� WKURZ� WKH� JDUEDJH� DZD\� LQ� WKH� HPSW\� ODQG� DURXQG� WKH�

VHWWOHPHQW�� ����� RI� WKH� FRPPXQLW\� WKURZ� WKH� JDUEDJH� DZD\� LQ� WKH� JXWWHU� QHDU�

KRXVHV��������FRPPXQLW\�EXUQ�WKH�JDUEDJH�������RI�WKH�FRPPXQLW\�EXULHG�LW��DQG�

WKH� ODVW� ���� UHVSRQGHQWV� VDLG� WKDW� WKH� JDUEDJH LV WDNHQ� E\� WKH� JDUEDJH� RIILFHU��

0HDQZKLOH�� WKH UHVSRQGV�UHJDUGLQJ IHFHV�ZDVWH�PDQDJHPHQW�VSOLW� WKH�UHVSRQGHQWV�

LQWR� � JURXSV�� ������ RI� UHVSRQGHQWV� XVH� VHSWLF� WDQN�� DQG� WKH� ODVW� ����� XVH�

JXWWHU�ULYHU�

� &RQGLWLRQ�RI�WKH�(QYLURQPHQW�DURXQG�&RPPXQLW\�6HWWOHPHQW

%DVHG�RQ�WKH�VXUYH\�WR����UHVSRQGHQWV��WKH�LQKDELWDQWV�DUH�JHQHUDOO\�DIIHFWHG�E\�WKH�

SROOXWLRQ��7KH�SROOXWLRQ� LWVHOI�DSSHDUV� LQ�D� IRUP�RI�QRLVH�DQG�GXVW��+RZHYHU�� WKLV�

NLQG�RI�SROOXWLRQ�VHOGRP�RFFXUV�DQG�GRHV�QRW�GLVUXSW�WKH�DFWLYLW\�RI�WKH FRPPXQLW\��

%DVLFDOO\� WKH� FRQGLWLRQ� RI� UHVSRQGHQWV¶ KRXVHV� LV� D� VHWWOHPHQW� QHDU� WKH� SDOP� DQG�

UXEEHU� WUHH� VR� WKDW� WKH�HQYLURQPHQW� LV� VWLOO� FRRO�DQG� IUHVK��7KH�GHWDLO� LQIRUPDWLRQ�

FDQ�EHH�VHHQ�LQ�WKH�IROORZLQJ�WDEOH�

7DEOH����� .LQGV�RI�3ROOXWLRQ�DURXQG�3URMHFW�6LWH

1R 'LVWULFW 6XEGLVWULFW 9LOODJH
.LQGV�RI�3ROOXWLRQ $PRXQW�RI�

5HVSRQGHQW1RLVH 2GRU 'XVW 1RLVH�	�'XVW 1R�3ROOXWLRQ

�
.HSDKLDQJ

8MDQ�0DV %XPLVDUL � � � � � �

� 0HULJL
/XEXN�
3HQ\DPXQ

� � � � � �

�

5HMDQJ�
/HERQJ

6RXWK�&XUXS
3XQJJXN�
/DODQJ

� � � � � �

� &XUXS
'ZL�
7XQJJDO

� � � � � �

� 1RUWK�&XUXS %DWXSDQFR � � � � � �

�
%HUPDQL� 8OX�
5D\D

'DWDUDQ�
7DSXV

� � � � � �

�
7HEDW�
7HQRQJ�/XDU

� � � � � �

�

/HERQJ

5LPER�
3HQJDGDQJ

5LPER�
3HQJDGDQJ

� � � � � �

� 6RXWK�
/HERQJ 6XNDVDUL

� � � � � �
��
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7RWDO�$PRXQW�RI�5HVSRQGHQW � � � � �� ��

� ���� ���� ����� ����� ��� ����

6RXUFH ��6XUYH\������

7KH�NLQGV�RI�SROOXWLRQ�ZKLFK�RIWHQ�GLVUXSW�WKH�LQKDELWDQWV�DUH�QRLVH��GXVW��DQG�D�IHZ�

RI�RGRU������RI�UHVSRQGHQWV�VDLG�WKDW�WKH�VRXUFH�RI�QRLVH�FRPHV�IURP�WKH�DFWLYLW\�RI�

YHKLFOH��DQG�WKH�UHVW�RI�WKHP�VDLG�WKDW�WKHUH�LV�QR�QRLVH�GLVUXSWLRQ��0HDQZKLOH��PRVW�

UHVSRQGHQWV� ������VDLG� WKDW� WKH�DFWLYLW\�RI�YHKLFOH�SURGXFHV�PRVW�GXVW��7KHUH�DUH�

����� UHVSRQGHQWV� FODLPHG� WKDW� GXVW� GLVUXSWLRQ� FRPHV� IURP� WKH� SXEOLF� URDG�� 7KH�

RWKHU� ����� UHVSRQGHQWV� DQVZHUHG� WKDW� WKH� GXVW� GLVUXSWLRQ� LV� SURGXFHG� GXH� WR� WKH�

ORJJLQJ��7KHQ�WKH�ODVW�UHVSRQGHQWV�VDLG�WKDW�WKHUH�LV�QR�GXVW�GLVUXSWLRQ�

7DEOH����� )ORRG�,QWHQVLW\�DURXQG�3URMHFW�6LWH

1
X
P

'LVWULFW 6XEGLVWULFW 9LOODJH
)ORRG�,QWHQVLW\ $PRXQW�RI�

5HVSRQGHQ
W2IWHQ 6HOGRP 1HYHU

�
.HSDKLDQJ

� 8MDQ�0DV � %XPLVDUL � � � �

� � 0HULJL
� /XEXN�
3HQ\DPXQ

� � � �

�

5HMDQJ�
/HERQJ

� 6RXWK�
&XUXS

� 3XQJJXN�/DODQJ � � � �

� � &XUXS � 'ZL�7XQJJDO � � � �

�
� 1RUWK�
&XUXS

� %DWXSDQFR � � � �

�
� %HUPDQL�
8OX�5D\D

� 'DWDUDQ�7DSXV � � � �

�
� 7HEDW�7HQRQJ�
/XDU

� � � �

�

/HERQJ

� 5LPER�
3HQJDGDQJ

� 5LPER�
3HQJDGDQJ

� � � �

� � 6RXWK�
/HERQJ

� 6XNDVDUL � � � �
��

7RWDO�$PRXQW�RI�5HVSRQGHQW � � �� ��

� ���� ���� ����� ����

6RXUFH ��6XUYH\������

$FFRUGLQJ� WR� WKH� UHVXOW� RI ����� UHVSRQGHQWV�� WKH� IORRG� VHOGRP� KDSSHQV� LQ� WKHLU�

VHWWOHPHQW�� 2Q� WKH� RWKHU� KDQG�� WKHUH� DUH� ����� RI� UHVSRQGHQWV� VDLG� WKDW� WKH� IORRG�

RIWHQ�KDSSHQV�LQ�WKHLU�VHWWOHPHQW��7KHQ�WKH�ODVW�������FODLPHG�WKDW�WKH�IORRG�QHYHU�

KDSSHQV� LQ� WKHLU�VHWWOHPHQW��0HDQZKLOH��DFFRUGLQJ�WR������UHVSRQGHQWV�� WKH�IORRG�

RFFXUV�GXH�WR�WKH�G\VIXQFWLRQ�RI�GUDLQDJH�FKDQQHO��7KHUH�DUH������UHVSRQGHQWV�VDLG�

WKDW� WKH� IORRG�RFFXUV� GXH� WR� WKH� DEVHQFH� RI� GUDLQDJH� FKDQQHO�� DQG� WKH� ODVW� ������

UHVSRQGHQWV�FODLPHG�WKDW�WKH�IORRG�QHYHU�RFFXUV�LQ�WKHLU�VHWWOHPHQW�
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7KH�GDWD�RI�WKH�VXUYH\�DOVR�H[SODLQV WKH�KHLJKW�RI�WKH�IORRG�ZKLFK�LV�YDULRXV��������

UHVSRQGHQWV�VDLG�WKDW�WKH�KHLJKW�RI�WKH�IORRG�VWDUWV�IURP�OHVV�WKDQ�����PHWHUV��,I�WKH�

IORRG�RFFXUV��WKH�ZDWHU�JHQHUDOO\�ZLOO�UHFHGH�LQ�D�YDULRXV�WLPHV�������UHVSRQGHQWV�

FODLPHG�WKDW�WKH�IORRG�ZLOO�EH�UHFHGH�LQ�OHVV�WKDQ�RQH GD\�

3DWWHUQ�RI�7HDP�:RUN�LQ�WKH�&RPPXQLW\

(YHU\� FRPPXQLW\� KDV� FHUWDLQ�ZD\� RI� WHDP�ZRUN� RU� FROODERUDWLRQ� WR� DFKLHYH� WKH�

JRDO� WRJHWKHU�RU� WR�FRSH� WKH�SUREOHPV�WRJHWKHU��2QH�IRUP�RI� WHDP�ZRUN�ZKLFK�LV�

YHU\�W\SLFDO�LQ�,QGRQHVLD�LV�D�PXWXDO�FRRSHUDWLRQ�RU�FROODERUDWLRQ�

7KH� VRFLDO� LQWHUDFWLRQ� RI� LQKDELWDQWV� LQWHUWZLQHG� FORVHO\� EHFDXVH� WKH� LQKDELWDQWV�

NQRZ�HDFK�RWKHU��+RZHYHU��WKH�LQKDELWDQWV�DOVR�QHHG�LQVWLWXWLRQ�DV�D�SODFH�WR�VKDUH�

SUREOHPV�DQG� LQIRUPDWLRQ��7KHUH�DUH�YDULRXV� LQVWLWXWLRQV LQ� WKH� ORFDWLRQ�VLWH��7KH�

LQKDELWDQWV�FDQ�MRLQ�DQ\�NLQG�RI�DFWLYLW\�WRJHWKHU�VXFK�DV�UHOLJLRXV�UHFLWDWLRQ�LQ�WKH�

PRVTXH��IDPLO\�ZHOIDUH�GHYHORSPHQW��DQG�RWKHUV�

7DEOH����� $FWLYLWLHV�WKDW�DUH�2IWHQ�&DUULHG�2XW�7RJHWKHU�DURXQG�3URMHFW�6LWH

1R 'LVWULFW 6XEGLVWULFW 9LOODJH

7RJHWKHUQHVV�$FWLYLWLHV
$PRX
QW�RI�
5HVSR
QGHQW

5HOLJL
RXV�

5HFLWD
WLRQ

6RFL
DO�
*DW
KHUL
QJ

&RPP
XQLW\�
6HUYLFH

&OHDQOL
QHVV

$OO

5HOLJLRXV�
5HFLWDWLRQ�

DQG�
&RPPXQL
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5HOLJLRXV�
5HFLWDWLRQ

DQG�
+XQWLQJ

� .HSDKLD
QJ
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� 0HULJL /XEXN�3HQ\DPXQ � � � � � � � �

�

5HMDQJ�
/HERQJ

6RXWK�
&XUXS

3XQJJXN�/DODQJ � � � � � � � �

� &XUXS 'ZL�7XQJJDO � � � � � � � �

�
1RUWK�
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&RQFHUQV

$PRXQW�RI�
5HVSRQGHQW

'LVUXSWLRQ�RI�
WKH�SODFH�RI�
EXVLQHVV

1RQH
'HFUHDVLQJ�
DJULFXOWXUDO�

ODQG

3HRSOH�IURP�
RXWVLGH�WKH�
YLOODJHV�ZKR�

WDNH�
DGYDQWDJH�RI�

WKH�
RSSRUWXQLW\

�
5D\D 7HEDW� 7HQRQJ�

/XDU
� � � � �

�

/HERQJ

5LPER�
3HQJDGDQJ

5LPER�
3HQJDGDQJ

� � � � �

�
6RXWK�/HERQJ

.XWDL�'RQRN � � � � �

�� 6XNDVDUL � � � � �

7RWDO�$PRXQW�RI�5HVSRQGHQW � �� � � ��

� �����
����
�

���� ���� ����

6RXUFH ��6XUYH\������

7DEOH����� 2WKHU�&RPSODLQWV�UHJDUGLQJ�3URMHFW�3ODQV

1X
P

'LVWULFW 6XEGLVWULFW 9LOODJH
2WKHU�&RPSODLQWV�5HJDUGLQJ�3URMHFW�3ODQV $PRXQW�RI�

5HVSRQGHQ
W$ % & ' ( ) *

�
.HSDKLDQJ

8MDQ�0DV %XPLVDUL � � � � � � � �

� 0HULJL
/XEXN�
3HQ\DPXQ

� � � � � � � �

�

5HMDQJ�
/HERQJ

6RXWK�
&XUXS

3XQJJXN�/DODQJ � � � � � � � �

� &XUXS 'ZL�7XQJJDO � � � � � � � �

�
1RUWK�
&XUXS

%DWXSDQFR � � � � � � � �

�
%HUPDQL�
8OX�5D\D

'DWDUDQ�7DSXV � � � � � � � �

�
7HEDW� 7HQRQJ�
/XDU

� � � � � � � �

�

/HERQJ

5LPER�
3HQJDGDQJ

5LPER�
3HQJDGDQJ

� � � � � � � �

� 6RXWK�
/HERQJ

.XWDL�'RQRN � � � � � � � �

�� 6XNDVDUL � � � � � � � �

7RWDO�$PRXQW�RI�5HVSRQGHQW �� � � � � � � ��

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

6RXUFH ��6XUYH\������

5HPDUNV �
$���1R�FRPSODLQW
%���%URNHQ�URDGV�GXH�WR�WKH�SURMHFW
&���8QFRPSHQVDWHG�ODQG�RI�WKH�FRPPXQLW\�ZLOO�EH�EURNHQ�GXH�WR�WKH�PRELOL]DWLRQ�RI�FRQVWUXFWLRQ�PDWHULDO
'���'LVUXSWLRQ�GXH�WR�WKH�PRELOL]DWLRQ�RI�FRQVWUXFWLRQ�PDWHULDO
(� �� &RQWULEXWLRQ� IURP� WKH� 6WDWH (OHFWULFLW\� &RPSDQ\� WR� WKH� DIIHFWHG� YLOODJHV� LQ� D� IURP� RI� SXEOLF� IDFLOLW\�

FRQVWUXFWLRQ��HWF�
)���&RPSHQVDWLRQ�WR�WKH�DIIHFWHG�UHJLRQV ZKLFK�SDVVHG�E\�WKH�HOHFWULF�FDEOHV
*���3URMHFW�SODQ�GRHV�QRW�ZRUN
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�� 6XJJHVWLRQ

7KH� DIIHFWHG� FRPPXQLW\� VXJJHVWV� YDULRXV� WKLQJV� WR� DQWLFLSDWH� WKH� ULVNV� UHJDUGLQJ� WKH�

FRQVWUXFWLRQ� VLWH� RI� ���� N9� KLJK�YROWDJH� ZLUHV� +XOXODLV�3HNDORQJDQ� *HRWKHUPDO� 3RZHU�

3ODQW�� +RZHYHU�� PRVW� LPSRUWDQW� VXJJHVWLRQV IURP� WKH� FRPPXQLW\� DUH� WKH� DEVRUSWLRQ� RI�

ORFDO�ODERXUV��DSSURSULDWH�FRPSHQVDWLRQ��DQG JRRG�FRPPXQLFDWLRQ�EHWZHHQ�WKH�LQLWLDWRUV�RI�

WKH�SURMHFW��JRYHUQPHQW��DQG�WKH�FRPPXQLW\��2WKHU�VXJJHVWLRQV�DUH�H[SODLQHG LQ�WKH�WDEOH�

EHORZ�

7DEOH����� &RPPXQLW\�6XJJHVWLRQV�UHJDUGLQJ�3URMHFW�3ODQV

1R 'LVWULFW 6XEGLVWULFW 9LOODJH

&RPPXQLW\�6XJJHVWLRQV�5HJDUGLQJ�3URMHFW�
3ODQV $PRXQW�RI�

5HVSRQGHQW
$ % & ' ( )

�
.HSDKLDQJ

8MDQ�0DV %XPLVDUL � � � � � � �

� 0HULJL
/XEXN�
3HQ\DPXQ

� � � � � � �

�

5HMDQJ�
/HERQJ

6RXWK�
&XUXS

3XQJJXN�
/DODQJ

� � � � � � �

� &XUXS 'ZL�7XQJJDO � � � � � � �

�
1RUWK�
&XUXS

%DWXSDQFR � � � � � � �

�
%HUPDQL�
8OX�5D\D

'DWDUDQ�7DSXV � � � � � � �

�
7HEDW� 7HQRQJ�
/XDU

� � � � � � �

�

/HERQJ

5LPER�
3HQJDGDQJ

5LPER�
3HQJDGDQJ

� � � � � � �

� 6RXWK�
/HERQJ

.XWDL�'RQRN � � � � � � �

�� 6XNDVDUL � � � � � � �

7RWDO�3HQGDSDW�5HVSRQGHQ�7HUNDLW�6DUDQ�7HUKDGDS�
3UR\HN�

� �� �� �� � � ��

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

6RXUFH ��6XUYH\������
5HPDUNV �
$���,QGLVUXSWLRQ RI�WKH�IDUPHUV¶�DFWLYLW\
%���+LULQJ WKH�ORFDO�ODERXUV
&���*RRG�FRPPXQLFDWLRQ�EHWZHHQ�WKH�LQLWLDWRUV��JRYHUQPHQW� DQG�FRPPXQLW\
'���$SSURSULDWH�FRPSHQVDWLRQ�IRU�WKH�DIIHFWHG�FRPPXQLW\
(���%XLOG�WKH�UHWDLQLQJ�ZDOO�DURXQG�WKH�WUDQVPLVVLRQ�VLWH
)���(QYLURQPHQWDO�&RPPXQLW\�6HUYLFH�5HVSRQVLELOLW\

�����&RPPXQLW\�+HDOWK�&RPSRQHQW

6HYHUDO�PHGLFDO� H[SHUWV� WKHRULWLFDOO\� IRXQG� WKH� LQIOXHQFH� IDFWRUV� RI� D� FRPPXQLW\ KHDOWK�

GHJUHH�� 7KRVH� IDFWRUV� DUH� WKH� LQLWLDO� FRQGLWLRQ�� PHGLFDO� IDFLOLW\�� EHKDYLRU�� DQG�

HQYLURQPHQWDO�FRQGLWLRQ��7KH�HQYLURQPHQWDO�FRQGLWLRQ�LWVHOI�FRQVLVWV�RI�FKHPLFDO��SK\VLFDO��

ELRORJLFDO��VRFLDO��DQG�FXOWXUDO�HQYLURQPHQW�
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�������,QIUDVWUXFWXUH�RI�&RPPXQLW\�+HDOWK�6HUYLFH

+HDOWK�LV�H[SHQVLYH��EHFDXVH�EHLQJ�KHDOWK\�LV�WKH�PDLQ�UHTXLUHPHQW�IRU�HYHU\RQH�LQ�RUGHU�

WR� GR� WKH� GDLO\� DFWLYLW\� 7KH� DGHTXDWH� KHDOWK� LQIUDVWUXFWXUH� DQG VHUYLFH� ZLOO� VXSSRUW� WKH�

FRPPXQLW\�ZHOIDUH��HVSHFLDOO\�LQ�PHGLFDO�ILHOG�

,Q�������JRYHUQPHQW�SURYLGHV�,QWHJUDWHG�+HDOWK�6HUYLFH�3RVW DQG�$X[LOLDU\�+HDOWK�&HQWHU

LQ� WKH� VWXG\� ORFDWLRQ�� $OWKRXJK� LQ� OLPLWHG� DPRXQW�� GRFWRUV�� PLGZLYHV�� DQG� QXUVHV� DUH�

DYDLODEOH LQ� SURMHFW� ORFDWLRQ�� ,Q� RUGHU� WR� LPSURYH� WKH� ODFN� RI�PHGLFDO� LQIUDVWUXFWXUH� DQG�

IDFLOLW\�� WKH� FRPSDQ\� VKRXOG� KHOS LQ� IXOILOOLQJ� WKH� FRPPXQLW\� QHHGV� WRZDUGV� PHGLFDO�

VHUYLFH�

�� 0HGLFDO�,QIUDVWUXFWXUH�DQG�)DFLOLW\

7KH�WDEOH�EHORZ�VKRZV�WKH�GHWDLO�LQIRUPDWLRQ�RI�PHGLFDO�IDFLOLWLHV�LQ�WKH�DIIHFWHG�GLVWULFWV�

LQ������

7DEOH����� $PRXQW RI�0HGLFDO�)DFLOLWLHV LQ /HERQJ��5HMDQJ�/HERQJ� DQG .HSDKLDQJ

'LVWULFW LQ ����

1X
P�

0HGLFDO�)DFLOLW\ /HERQJ 'LVWULFW 5HMDQJ�/HERQJ 'LVWULFW .HSDKLDQJ 'LVWULFW

� *HQHUDO�+RVSLWDO � � �

� &RPPXQLW\�+HDOWK�
&HQWHU

�� � ��

� ,QWHJUDWHG�+HDOWK�
6HUYLFH�3RVW

��� � ���

� 9LOODJH�0DWHUQLW\�
&HQWHU

� � ���

� $X[LOLDU\�+HDOWK�
&HQWHU

� �� �

� 9LOODJH�+HDOWK�3RVW � �� �

� +RVSLWDO � �

� 0HGLFDO�&HQWHU � �� �

� -RLQW�GRFWRU�SUDFWLFH � � �

��
,QGLYLGXDO�'RFWRU�
3UDFWLFH

� �� �

�� 'UXJVWRUH � �� �

6RXUFH ��3XEOLF�+HDOWK�2IILFH RI /HERQJ��5HMDQJ�/HERQJ��DQG�.HSDKLDQJ�'LVWULFW������
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�� 0HGLFDO�:RUNHU

7KH�IROORZLQJ�WDEOH�VKRZV WKH�DPRXQW RI�PHGLFDO�ZRUNHU LQ GLVWULFWV�DURXQG�VWXG\�DUHD�LQ

�����

7DEOH�������$PRXQW RI�0HGLFDO�:RUNHU�LQ /HERQJ��5HMDQJ�/HERQJ� DQG .HSDKLDQJ

'LVWULFW�LQ ����

1X
P�

0HGLFDO�:RUNHU /HERQJ 'LVWULFW 5HMDQJ�/HERQJ 'LVWULFW .HSDKLDQJ 'LVWULFW

�� 0HGLFDO�:RUNHU � � ��

�� 0HGLFDO�6SHFLDOLVW � � �

�� *HQHUDO�3UDFWLWLRQHU � �� ��

�� 'HQWLVW � �

�� 1XUVH ��� ��� ���

�� 'HQWDO�1XUVH �

�� 0LGZLIH �� ��� ���

�� 3KDUPDFLVW � �� ��

� 2WKHUV �� � ��

�� 3XEOLF�+HDOWK �� �� �

�� (QYLURQPHQWDO�+HDOWK � �� �

�� 1XWULWLRQLVW � �� �

6RXUFH ��3XEOLF�+HDOWK�2IILFH RI /HERQJ��5HMDQJ�/HERQJ� DQG .HSDKLDQJ 'LVWULFW������

�������0RUELGLW\�3DWWHUQ�RI�'LVHDVH

%DVHG�RQ�WKH�REWDLQHG�GDWD�IURP�VHYHUDO�VRXUFHV�LQ ����� LW�LV�NQRZQ�WKDW�WKHUH�DUH �� PRVW�

GLVHDVHV VXIIHUHG E\�WKH�FRPPXQLW\�DV�VWDWHG�LQ�WKH�IROORZLQJ�WDEOH�

7DEOH�������%LJJHVW����&DVHV�LQ�&XUXS�&RPPXQLW\�+HDOWK�&HQWHU 5HMDQJ�/HERQJ 'LVWULFW�

LQ ����

1R� 7\SH�RI�'LVHDVH $PRXQW RI�&DVH

�� $FXWH�5HVSLUDWRU\�,QIHFWLRQV �����

�� *DVWULWLV ���

�� 5KHXPDWLVP ���

�� +\SHUWHQVLRQ ���

�� $OOHUJ\ ���

�� )HEULV ���

�� 'LDUUKHD ���

�� &HSKDOJLD ��

�� 'LDEHWHV ��

��� 'HQWDO�&DULHV ��

6RXUFH ��&XUXS�&RPPXQLW\�+HDOWK�&HQWHU�5HMDQJ�/HERQJ�'LVWULFW������
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%DVHG�RQ�WKH�DERYH WDEOH��LW�FDQ�EH VHHQ�WKDW�WKH�KLJKHVW���GLVHDVHV�DUH $FXWH�5HVSLUDWRU\�

,QIHFWLRQV��JDVWULWLV� DQG UKHXPDWLVP�

7KH�IROORZLQJ�WDEOH�VKRZV�WKH�ELJJHVW����FDVHV�LQ�.HSDKLDQJ�'LVWULFW�

7DEOH�������%LJJHVW����&DVHV�LQ�.HSDKLDQJ�'LVWULFW�LQ ����

1R� 7\SH�RI�'LVHDVH $PRXQW RI�&DVH

�� $FXWH�5HVSLUDWRU\�,QIHFWLRQV �����

�� *DVWULWLV �����

�� )HEULV �����

�� +\SHUWHQVLRQ �����

�� 5KHXPDWLVP �����

�� 6NLQ $OOHUJ\ �����

�� 'LDUUKHD �����

�� 2WKHU�GLVHDVHV�RI�WKH�XSSHU�UHVSLUDWRU\�WUDFW �����

�� 7RQVLOOLWLV �����

��� 7\SKRLG ���

6RXUFH ��3XEOLF�+HDOWK�2IILFH�RI�.HSDKLDQJ 'LVWULFW������

0HDQZKLOH��WKH�KLJKHVW�FDVH�KDSSHQV LQ�/HERQJ�'LVWULFW�DUH K\SHUWHQVLRQ��GLDEHWHV�PHOOLWXV�

DQG G\VSHSVLD�� WKHQ� IROORZHG� E\� RWKHU� GLVHDVHV�� 7KH� GHWDLOV� RI� FDVHV� FDQ� EH VHHQ� LQ� WKH�

IROORZLQJ�WDEOH�

7DEOH�������%LJJHVW����&DVHV�LQ�/HERQJ 'LVWULFW�LQ ����

1R� 7\SH�RI�'LVHDVH $PRXQW�RI�&DVH

�� +\SHUWHQVLRQ ���

�� 'LDEHWHV�0HOOLWXV ���

�� '\VSHSVLD ���

�� 3XOPRQDU\�7XEHUFXORVLV ���

�� *DVWURHVRSKDJHDO�5HIOX[�'LVHDVH ��

�� &KURQLF�2EVWUXFWLYH�3XOPRQDU\�'LVHDVH ��

�� 8ULQDU\�7UDFW�,QIHFWLRQ ��

�� 1RQ�+HPRUUKDJLF�6WURNH ��

�� &RQJHVWLYH�+HDUW�)DLOXUH ��

��� 0\DOJLD ��

6RXUFH ��3XEOLF�+HDOWK�2IILFH�RI /HERQJ 'LVWULFW������
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�������(QYLURQPHQW 6DQLWDWLRQ

(QYLURQPHQW� VDQLWDWLRQ� LV� WKH� GHSLFWLRQ� RI� KHDOWK� FRQGLWLRQ�� ,W� LV� LPSRUWDQW� ERWK� LQ� WKH�

SURMHFW� VLWH� DQG� DURXQG� WKH� SURMHFW� VLWH�� (QYLURQPHQW� VDQLWDWLRQ� FDQ� EH� LQ� D� IRUP� RI

SURYLGLQJ� VDQLWDWLRQ� LQIUDVWUXFWXUH� DQG� IDFLOLW\� VXFK� DV� FOHDQ� ZDWHU� VXSSO\�� JRRG�

PDQDJHPHQW� RI�ZDVWH�� EDWKURRP� VXSSO\�� VHWWOHPHQW� FRQVWUXFWLRQ�� HWF� *RRG� HQYLURQPHQW�

VDQLWDWLRQ�ZLOO�DIIHFW�WKH�FRPPXQLW\�ULVN�RI�KHDOWK�SUREOHP�GXH�WR�WKH�DFWLYLW\�SODQ��,Q�WKH�

HQG��JRRG�HQYLURQPHQW�VDQLWDLRQ�ZLOO�VXSSRUW�FRPPXQLW\�KHDOWK�LQ�ORFDWLRQ�VLWH�

+RXVH�	�6HWWOHPHQW

$FFRUGLQJ� WR� WKH�5HJXODWLRQ� RI� WKH�0LQLVWHU� RI�+HDOWK�1XPEHU� ����<HDU� ������ KHDOWK\�

KRXVH� LV� D�SK\VLFDO�� FKHPLFDO�� DQG�ELRORJLFDO�FRQGLWLRQ� LQ� WKH�KRXVH�DQG�VHWWOHPHQW�� WKXV�

WKH� LQKDELWDQW�ZLOO�JHW� WKH�RSWLPDO�KHDOWK�GHJUHH��7KH� UHTXLUHPHQWV�RI�KHDOWK\�KRXVH�DUH��

FOHDQ�ZDWHU�VXSSO\��JRRG�ZDVWH�PDQDJHPHQW��JRRG�DLU�FLUFXODWLRQ��JRRG�OLJKWLQJ��DQG�GU\�

DQG�FOHDQ�URRPV�

%DVHG� RQ� WKH� UHVXOW� RI� WKH� VXUYH\�� WKHUH� DUH� ���� UHVSRQGHQWV� OLYH� LQ� D� VHPLSHUPDQHQW�

KRXVH��7KH�KRXVH�EXLOGLQJ LQGLFDWHV�WKDW�WKH�FRQGLWLRQ�RI�WKH�EXLOGLQJ DQG�WKH�LQKDELWDQWV�

KHDOWK DUH QRW�DGHTXDWH�WR�IXOILOO�WKH�UHTXLUHPHQWV�DV�KHDOWK\�KRXVH�

$V�UHSRUWHG�E\�������UHVSRQGHQWV��WKH�GLVWDQFH�RI�WKH�FRPPXQLW\�VHWWOHPHQW�WR�WKH�SURMHFW�

ORFDWLRQ�LV�!���P��7KH�GLVWDQFH�LQIOXHQFHV�WKH�SROOXWDQW�OHYHO�RI�H[SRVXUH�IURP�WKH�SURMHFW�

ORFDWLRQ�WR�WKH�VXUURXQGLQJ�FRPPXQLW\��7KH�QHDUHU�WKH�FRPPXQLW\�VHWWOHPHQW�WR�WKH�SURMHFW�

ORFDWLRQ�� WKH� KLJKHU� WKH� ULVN� RI� KHDOWK� SUREOHPV� VXIIHUHG� E\� WKH� FRPPXQLW\��2QH� RI� WKH�

KHDOWK�SUREOHPV�WKDW�XVXDOO\�DSSHDUV LV�WKH�UHVSLUDWRU\�LQIHFWLRQ�GXH�WR�WKH�PRELOL]DWLRQ�RI�

SURMHFW�PDWHULDOV�

7KH�UHVXOW�RI�WKH�VXUYH\�DOVR�VKRZV�WKH�W\SHV�RI�SROOXWLRQ�WKDW�WKH�FRPPXQLW\�KDV�WR�GHDO

ZLWK� LQ� WKH�SURMHFW� ORFDWLRQ��'XVW� LV� WKH�PDMRU�SROOXWLRQ� IRU� WKH� UHVSRQGHQWV��7KH�SURMHFW�

VLWH�LQIOXHQFHV�WKH�OHYHO�RI�HQYLURQPHQW�FRQWDPLQDWLRQ�WKDW�WKH�FRPPXQLW\�KDV�H[SHULHQFHG�

SUHYLRXVO\� 7KH�GHWDLO�LQIRUPDWLRQ�LV�VKRZQ�LQ�WKH�IROORZLQJ�WDEOH�

7DEOH����� 7\SHV�RI�3ROOXWLRQ�([SHULHQFHG�DURXQG�WKH�6WXG\�$UHD

7\SHV $PRXQW 3HUFHQWDJH����

1RLVH � ����

2GRU � ����

'XVW � �����

1RLVH�DQG GXVW � �����
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7\SHV $PRXQW 3HUFHQWDJH����

1RQH�2WKHUV �� �����

7RWDO �� �����

6RXUFH��3ULPDU\�'DWD�3URFHVVLQJ������

:DVWH�0DQDJHPHQW�6\VWHP

7KH�ZDVWH�PDQDJHPHQW�V\VWHP�GRQH�E\�WKH�FRPPXQLW\�ZLOO�DIIHFW�WKH�HQYLURQPHQW�KHDOWK�

UHJDUGLQJ�WKH�SRWHQF\�RI�KHDOWK�SUREOHP�IURP�WKH�ZDVWH��7KH�VROLG�ZDVWH�LQ�WKH�VHWWOHPHQW�

KDV�WR�EH�PDQDJHG�ZHOO�LQ�RUGHU�WR�NHHS�WKH�HQYLURQPHQW�FOHDQ��$�JRRG�ZDVWH�PDQDJHPHQW�

ZLOO�DOVR�SUHYHQW�WKH�RGRUV�DQG�RWKHU�FRQWDPLQDWLRQV WR�WKH�ZDWHU�DQG�VRLO�

$FFRUGLQJ� WR� WKH� UHVXOW� RI� WKH� VXUYH\�� ����� RI UHVSRQGHQWV� EXUQ� WKH� ZDVWH�� 7KHUH� DUH�

������RI�UHVSRQGHQWV�WKURZ�WKH�ZDVWH�DZD\�LQ�WKH�HPSW\�ODQG�DURXQG�WKH�VHWWOHPHQW��7KLV�

UHVXOW�SURYHV�WKDW�WKH�ZDVWH�PDQDJHPHQW�V\VWHP�RI�WKH�FRPPXQLW\�LV�ULVN\�WR�FRPPXQLW\�

KHDOWK��7KLV� LV�EHFDXVH� WKH�ZDVWH�PDQDJHPHQW�V\VWHP�FDQ�FRQWDPLQDWH� WKH�ZDWHU�DQG� WKH�

VRLO�LQ�WKH�VHWWOHPHQW��7KH�GHWDLO�LQIRUPDWLRQ�FDQ�EH�VHHQ�LQ�WKH�WDEOH�EHORZ�

7DEOH����� :DVWH�0DQDJHPHQW�6\VWHP

0DQDJHPHQW�6\VWHP $PRXQW 3HUFHQWDJH ���

*XWWHU�QHDU�WKH�KRXVH � ���

(PSW\�ODQG�DURXQG�WKH�VHWWOHPHQW �� ����

7DNHQ�E\�WKH�JDUEDJH�RIILFHU � ���

%XULHG � ���

%XUQW �� ����

*XWWHU�QHDU�WKH�KRXVH DQG EXUQW � ���

7RWDO �� �����

6RXUFH��3ULPDU\�'DWD�3URFHVVLQJ������

&OHDQ�:DWHU�6XSSO\

7KH� FOHDQ�ZDWHU� VXSSO\� DOVR� DIIHFWV� WKH� HQYLURQPHQW� KHDOWK�� 7KH�ZDWHU� VXSSO\�ZKLFK� LV�

FOHDQ�ERWK�LQ�TXDOLW\�DQG�TXDQWLW\�ZLOO�DIIHFW�WR�WKH�GHYHORSPHQW�DQG�GLVWULEXWLRQ�RI�GLVHDVH�

LQ�WKH�FRPPXQLW\�

7KH� UHVXOW� RI� WKH� VXUYH\� VKRZV� WKDW� WKH� PRVW� FRPPXQLW\� LQ� WKH� SURMHFW� ORFDWLRQ� UHDOO\�

GHSHQGV� RQ� WKH�:DWHU� 6XSSO\�&RPSDQ\� ������� UHVSRQGHQWV��� 7KH� FRPPXQLW\� XVHV� WKH�

VRXUFH� RI� WKH�ZDWHU� WR� GULQN�� FRRN�� DQG� WDNH� D� EDWK�� 7KLV� LQGLFDWHV� WKDW� WKH� FOHDQ�ZDWHU�
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VXSSO\�RI�WKH�FRPPXQLW\�GHSHQGV�RQ�WKH�:DWHU�6XSSO\�&RPSDQ\��VR�WKDW�WKH�FRPPXQLW\�

DURXQG�WKH�SURMHFW�VLWH�FDQ�EH�LQ�D�ULVN�RI�KHDOWK�SUREOHP�ZKHQ�WKHUH�LV�D�WURXEOH�LQ�:DWHU�

6XSSO\�&RPSDQ\��7KH�GHWDLO�GDWD�LV�VKRZQ�LQ�WKH�WDEOH�EHORZ�

7DEOH����� 6RXUFH RI�'ULQNLQJ�:DWHU

6RXUFH $PRXQW 3HUFHQWDJH����

:DWHU�6XSSO\�&RPSDQ\ �� ����

:HOO �� ����

7RWDO �� �����

6RXUFH��3ULPDU\�'DWD�3URFHVVLQJ������
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,Q� WKH� VXUURXQGLQJ� DUHD� WKH� SURMHFW� SODQ� LV� ULFH� ILHOGV� DQG� FRIIHH� SODQWDWLRQV� WKDW� FDQ� EH�

XVHG� E\� WKH� FRPPXQLW\� DV� WKHLU� PDLQ� VRXUFH� RI� OLYHOLKRRG�� %DVHG� RQ� WKH� UHVXOWV� RI�

TXHVWLRQQDLUHV� UHODWHG� WR� WKH� ODUJHVW� UHVSRQGHQWV� ��������KDYLQJ� D� OLYHOLKRRG�DV� IDUPHUV��

ERWK� ULFH� IDUPHUV�� FRIIHH� IDUPHUV�� DQG� YHJHWDEOH� IDUPHUV�� (VSHFLDOO\� IRU� DJULFXOWXUDO�

SURGXFWV�FRPPRQO\�XVHG�E\�SHRSOH�LQ�WKH�VWXG\�DUHD�IRU�SHUVRQDO�FRQVXPSWLRQ��ZKLOH�IRU�

SODQWDWLRQ�SURGXFWV�VXFK�DV�YHJHWDEOHV��RUDQJHV�RU�RUGLQDU\�FRIIHH�DUH�VROG�WR�FROOHFWRUV�RU�

WKURXJK�YLOODJH�RZQHG�HQWHUSULVHV�

7KH� PHWKRG� RI� GHWHUPLQLQJ� WKH� LPSRUWDQW� QDWXUH� RI� LPSDFW� UHIHUV� WR� WKH� FULWHULD� IRU�

LPSRUWDQW� LPSDFWV� EDVHG� RQ� *RYHUQPHQW� 5HJXODWLRQ� 1XPEHU� ��� RI� ����� FRQFHUQLQJ�

(QYLURQPHQWDO�3HUPLWV��([SODQDWLRQ�RI�DUWLFOH���3DUDJUDSK�����QDPHO\��

�� 7KH� DPRXQW� RI� WKH� SRSXODWLRQ� ZKR� ZLOO� EH� DIIHFWHG� E\� WKH� EXVLQHVV� SODQ� DQG� �� RU�
DFWLYLW\�

�� $UHD�RI�VSUHDG�RI�LPSDFW��

�� 7KH�LQWHQVLW\�DQG�GXUDWLRQ�RI�WKH�LPSDFW�

�� 7KH�QXPEHU�RI�RWKHU�HQYLURQPHQWDO�FRPSRQHQWV�WKDW�ZLOO�EH�DIIHFWHG�

�� &XPXODWLYH�QDWXUH�RI�LPSDFW�

�� 5HYHUVLELOLW\�RU�LUUHYHUVLELOLW\�RI�WKH�LPSDFW��DQG���RU

�� 2WKHU�FULWHULD�LQ�DFFRUGDQFH�ZLWK�WKH�GHYHORSPHQW�RI�VFLHQFH�DQG�WHFKQRORJ\�

(VWLPDWHV�RI�LPSRUWDQW�LPSDFWV�DUH�FDUULHG�RXW�RQ�HQYLURQPHQWDO�FRPSRQHQWV�WKDW�ZLOO�EH�

DIIHFWHG�E\�DFWLYLWLHV�LQ�WKH�FRQVWUXFWLRQ�DQG�RSHUDWLRQ�VWDJHV�

7KH�PDJQLWXGH� RI� WKH� LPSDFW� LV� GHWHUPLQHG� EDVHG� RQ� FKDQJHV� LQ� HDFK� RI� WKH� LPSDFWV� RI�

HDFK�DFWLYLW\�RQ�HDFK�FRPSRQHQW�RI�WKH�HQYLURQPHQW��:KHUHDV�WR�GHWHUPLQH�WKH�LPSRUWDQFH�

RI�WKH�LPSDFW�DV�D�EDVLV�IRU�HQYLURQPHQWDO�PDQDJHPHQW�DQG�PRQLWRULQJ�LV�DVVRFLDWHG�ZLWK�

*RYHUQPHQW�5HJXODWLRQ�1R�����RI������DQ�H[SODQDWLRQ�RI�DUWLFOH���3DUDJUDSK���FRQFHUQLQJ�

WKH�FULWHULD�IRU�LPSRUWDQW�LPSDFWV�DV�GHVFULEHG�DERYH��
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�����3UH�&RQVWUXFWLRQ�3KDVH

�������'LVUXSWLRQ�RI�3RSXODWLRQ�/LYHOLKRRGV

$��/DQG�$FTXLVLWLRQ�DQG�3ODQWV

���(VWLPDWHG�,PSDFW�0DJQLWXGH

,Q� WKH� VXUURXQGLQJ� DUHD� WKH� SURMHFW� SODQ� LV� ULFH� ILHOGV� DQG� FRIIHH� SODQWDWLRQV� WKDW� FDQ� EH�

XVHG� E\� WKH� FRPPXQLW\� DV� WKHLU� PDLQ� VRXUFH� RI� OLYHOLKRRG�� %DVHG� RQ� WKH� UHVXOWV� RI�

TXHVWLRQQDLUHV� LW� LV� NQRZQ� WKDW� WKH� ODUJHVW� SHUFHQWDJH� RI� UHVSRQGHQWV� �������� KDYH� D�

OLYHOLKRRG�DV�IDUPHUV��ERWK�ULFH�IDUPHUV��FRIIHH�IDUPHUV��DQG�YHJHWDEOH�IDUPHUV��(VSHFLDOO\�

IRU�SDGG\�DJULFXOWXUDO� SURGXFWV� FRPPRQO\�XVHG�E\�SHRSOH� LQ� WKH� VWXG\�DUHD� IRU�SHUVRQDO�

FRQVXPSWLRQ��ZKLOH� IRU�SODQWDWLRQ�SURGXFWV� VXFK�DV�YHJHWDEOHV��RUDQJHV�RU� UHJXODU� FRIIHH�

DUH�VROG�WR�FROOHFWRUV�RU�WKURXJK�YLOODJH�RZQHG�HQWHUSULVHV�

7KH� IROORZLQJ� DUH� FRPPRQ� FRPPXQLW\� OLYHOLKRRGV� FDUULHG� RXW� E\� UHVLGHQWV� DURXQG� WKH�

SURMHFW�VLWH�

7DEOH������/LYHOLKRRGV�RI�&RPPXQLWLHV�$URXQG�WKH�6WXG\�$UHD

1R 'LVWULFWV 6XE�'LVWULFW 9LOODJH 0DLQ�/LYHOLKRRG

�
.HSDKLDQJ

8MDQ�0DV %XPLVDUL 5LFH�DQG�9HJHWDEOH�)DUPHUV

� 0HULJL /XEXN�3HQ\DPXQ 5LFH�)DUPHUV

�

5HMDQJ�/HERQJ

&XUXS�6HODWDQ 3XQJJXN�/DODQJ 5LFH�DQG�&RIIHH�)DUPHUV

� &XUXS 'ZL�7XQJJDO 316�������DQG�5LFH�)DUPHUV

� &XUXS�8WDUD %DWXSDQFR 5LFH�)DUPHUV

� %HUPDQL�8OX�
5D\D

'DWDUDQ�7DSXV &RIIHH�)DUPHUV

� 7HEDW�7HQRQJ�/XDU 5LFH�DQG�&RIIHH�)DUPHUV

�
/HERQJ

5LPER�3HQJDGDQJ 5LPER�3HQJDGDQJ 5LFH�DQG�&RIIHH�)DUPHUV

� /HERQJ�6HODWDQ 6XNDVDUL 5LFH�DQG�&RIIHH�)DUPHUV

6RXUFH��,Q�GHSWK�LQWHUYLHZV�ZLWK�YLOODJH�JRYHUQPHQW�UHSUHVHQWDWLYHV�LQ�WKH�VWXG\�DUHD������

$W� WKH� WLPH�RI� ODQG� DFTXLVLWLRQ� DQG�YHJHWDWLRQ� DFWLYLWLHV�� LW�ZLOO� UHVXOW� LQ� UHGXFHG� IDUPHU�

ODQG� RZQHUVKLS�� FKDQJHV� LQ� WKH� W\SH� RI� IDUPHU
V� ZRUN�� UHGXFHG� ZRUNLQJ� KRXUV� RI� WKH�

IDUPHU
V� IDPLO\�� UHGXFHG� IDUPHU� IDPLO\� LQFRPH� IURP� IDUPLQJ� DQG� UHGXFHG� VRXUFH� RI�

IXOILOOPHQW�RI�WKH�PDLQ�IDPLO\��ULFH��IRRG�LQJUHGLHQWV�
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���'HFUHDVH�LQ�,PSRUWDQW�3URSHUWLHV�RI�,PSDFW

7R�GHWHUPLQH� WKH� LPSRUWDQW� QDWXUH�RI� WKH� LPSDFW�RI� GLVUXSWLRQ�RI� FRPPXQLW\� OLYHOLKRRGV�

FDQ�EH�VHHQ�IURP�WKH�LPSDFW�FULWHULD�DV�IROORZV�

D� 7KH�DPRXQW�RI�SRSXODWLRQ�WKDW�ZLOO�EH�DIIHFWHG

7KH� QXPEHU� RI� DIIHFWHG� SHRSOH� LV� WKH� SRSXODWLRQ� ZKR� ZRUN� DV� RZQHU� IDUPHUV� DQG�

FXOWLYDWRUV�ZKRVH�ODQG�LV�PDGH�LQWR�WRZHU�VLWHV��VSUHDG�RYHU�� 'LVWULFWV����VXE�GLVWULFWV��

DQG� ��� YLOODJHV� QDPHO\� 'LVWULFWV /HERQJ�� 6XE�'LVWULFW /HERQJ� 6RXWK WKHUH� DUH� ��

YLOODJHV��QDPHO\�7DED�$Q\DU�9LOODJH��0DQJNRKDUMR�9LOODJH��6XNDVDUL�9LOODJH� 5LPER�

3HQJDGDQJ�'LVWULFW� KDV� �� YLOODJHV�� QDPHO\�7DODQJ�5DWDX�9LOODJH��5LPER�3HQJDGDQJ�

9LOODJH��.XWR�7LN�9LOODJH��$LU�'LQJLQ 9LOODJH��%LRD�6HQJRN�� 5HMDQJ�/HERQJ�'LVWULFW��

%HUPDQL�8OX�5D\D� 6XE� GLVWULFW�� WKHUH� DUH� �� YLOODJHV�� QDPHO\�%DEDNDQ�%DUX�9LOODJH��

%DQJXQ�-D\D�9LOODJH��$LU�%HQLQJ�9LOODJH��7HEDW�7HQRQJ�/XDU�9LOODJH��3DO�9,,,���(LJKW

9LOODJH�� 3DO� 7XMXK� 9LOODJH�� 3DO� 6HUDWXV� 9LOODJH�� %DQGXQJ� 0DUJD� 9LOODJH�� 'DWDUDQ�

7DSXV� 9LOODJH�� 6XE� GLVWULFW� &XUXS� QRUWK� KDV� �� YLOODJHV�� QDPHO\� 7DEDUHQDK� 9LOODJH��

+HURHV�9LOODJH�� 6XND�'DWDQJ�9LOODJH�� /XEXN�.HPEDQJ�9LOODJH��%DWXSDQFR�9LOODJH��

&XUXS�6XEGLVWULFW�KDV���YLOODJHV���YLOODJHV��QDPHO\�7DODQJ�%HQLK�9LOODJH��'ZL�7XQJJDO�

9LOODJH��&XUXS�6HODWDQ�'LVWULFW�KDV���YLOODJHV��QDPHO\�3XQJXN�/DODQJ�9LOODJH��/XEXN�

8EDU�9LOODJH��:DWDV�0DUJD�9LOODJH��.HSDKLDQJ�'LVWULFW��7KHUH�DUH���YLOODJHV�LQ�0HULJL�

6XE�GLVWULFW��QDPHO\�/XEXN�3HQ\DPXQ�9LOODJH��%XNLW�%DULVDQ�9LOODJH� DQG�8MDQ�0DV�

6XE�'LVWULFW��7KHUH�DUH���YLOODJHV��QDPHO\�%XUQLVDUL�DQG�3HNDORQJDQ�9LOODJHV��6R�WKH�

LPSDFW�LV�LPSRUWDQW�

E� $UHD�RI�VSUHDG�RI�LPSDFW

7KH� HVWLPDWHG� DUHD� RI� LPSDFW� GLVWULEXWLRQ� FRYHUV� WKH� DUHD� DURXQG� WKH� WRZHU� VLWH��

&RYHULQJ���'LVWULFW����VXE�GLVWULFWV��DQG����YLOODJH�WKDW�LV�/HERQJ��7KHUH�DUH���YLOODJHV�

LQ� 6RXWK� /HERQJ� 6XE�'LVWULFW�� QDPHO\� 7DED� $Q\DU� 9LOODJH�� 0DQJNRKDUMR� 9LOODJH��

6XNDVDUL� 9LOODJH�� 7KHUH� DUH� �� VXE�GLVWULFWV� �� YLOODJHV� LQ� 5LPER� 3HQJDGDQJ�� QDPHO\�

7DODQJ�5DWDX�9LOODJH��5LPER�3HQJDGDQJ�9LOODJH��.XWR�7LN�9LOODJH��$LU�'LJLQ 9LOODJH�

�%LRD�6HQJRN���5HMDQJ�/HERQJ�'LVWULFW��%HUPDQL�8OX�5D\D� 6XE�GLVWULFW�� WKHUH� DUH� ��

YLOODJHV�� QDPHO\� %DEDNDQ� %DUX� 9LOODJH�� %DQJXQ� -D\D� 9LOODJH�� $LU� %HQLQJ� 9LOODJH��

7HEDW�7HQRQJ�/XDU�9LOODJH��3DO�9,,,� �� (LJKW 9LOODJH��3DO�7XMXK�9LOODJH��3DO�6HUDWXV�

9LOODJH��%DQGXQJ�0DUJD�9LOODJH��'DWDUDQ�7DSXV�9LOODJH� &XUXS 1RUWK 6XE�GLVWULFW�KDV�

�� YLOODJHV�� QDPHO\�7DEDUHQDK�9LOODJH��+HURHV�9LOODJH�� 6XND�'DWDQJ�9LOODJH�� /XEXN�
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.HPEDQJ� 9LOODJH�� %DWXSDQFR� 9LOODJH�� &XUXS� 6XEGLVWULFW� KDV� �� YLOODJHV� �� YLOODJHV��

QDPHO\� 7DODQJ� %HQLK� 9LOODJH�� 'ZL� 7XQJJDO� 9LOODJH�� &XUXS� 6HODWDQ� 'LVWULFW� KDV� ��

YLOODJHV��QDPHO\�3XQJXN�/DODQJ�9LOODJH��/XEXN�8EDU�9LOODJH��:DWDV�0DUJD�9LOODJH��

.HSDKLDQJ�5HJHQF\��7KHUH�DUH���YLOODJHV�LQ�0HULJL�'LVWULFW��QDPHO\�/XEXN�3HQ\DPXQ�

9LOODJH�� %XNLW� %DULVDQ� 9LOODJH� DQG� 8MDQ� 0DV� 6XE�'LVWULFW�� 7KHUH� DUH� �� YLOODJHV��

QDPHO\�%XUQLVDUL�DQG�3HNDORQJDQ�9LOODJHV��6R�WKH�LPSDFW�LV�LPSRUWDQW�

F� 7KH�LQWHQVLW\�DQG�GXUDWLRQ�RI�WKH�LPSDFW�WDNHV�SODFH

/DQG�DFTXLVLWLRQ�DFWLYLWLHV�KDYH�EHHQ�FDUULHG�RXW�VLQFH�������EXW�XQWLO�QRZ�DOO�KDYH�QRW�

EHHQ�FRPSOHWHG��7KXV�WKH�LPSDFW�RI�DFWLYLWLHV�ZLOO�KDYH�DQ�LPSDFW�DV�ORQJ�DV�WKH�SUH�

FRQVWUXFWLRQ�DFWLYLWLHV�WDNH�SODFH�DQG�FDQ�FRQWLQXH�WR�WKH�QH[W�VWDJH��VR�WKDW�WKH�LPSDFW�

LV�LPSRUWDQW�

G� 7KH�QXPEHU�RI�RWKHU�HQYLURQPHQWDO�FRPSRQHQWV�WKDW�ZLOO�EH�DIIHFWHG

2WKHU� OLYLQJ� FRPSRQHQWV� WKDW�ZLOO� EH� DIIHFWHG� DUH� HVWLPDWHG� WR� EH� WKH� HPHUJHQFH� RI�

QHJDWLYH�DWWLWXGHV�DQG�SHUFHSWLRQV�RI�WKH�FRPPXQLW\��6R�WKH�LPSDFW�LV�LPSRUWDQW�

H� &XPXODWLYH�QDWXUH�RI�LPSDFW

7KH�LPSDFW�RQ�WKH�GLVUXSWLRQ�RI�SHRSOH
V�OLYHOLKRRGV�FDQ�EH�FXPXODWLYH�DV�ORQJ�DV�WKH�

GHYHORSPHQW�DFWLYLWLHV�WDNH�SODFH��LI�WKH�FRPSHQVDWLRQ�SURFHVV�LV�VWLOO�QRW�ILQLVKHG��VR�

WKH�LPSDFW�LV�LPSRUWDQW�

I� 5HYHUVLELOLW\�RU�LUUHYHUVLELOLW\�RI�WKH�LPSDFW

,PSDFWV�RQ�OLYHOLKRRGV�FDQ�EH�UHYHUVHG�LI�IDUPHUV�REWDLQ�RWKHU�MREV�WKDW�DUH�VXLWDEOH�IRU�

WKHLU�H[SHUWLVH�RU�REWDLQ�RWKHU�ODQG�WKDW�LV�FXOWLYDWHG��6R�WKH�LPSDFW�LV�QRW�LPSRUWDQW�

%DVHG� RQ� WKH� GHVFULSWLRQ� RI� WKH� FULWHULD� IRU� WKLV� LPSRUWDQW� LPSDFW�� WKH� LPSDFW� RI� DOO� ODQG�

DFTXLVLWLRQ� DQG� YHJHWDWLRQ� DFWLYLWLHV� LQ� WKH� SUH�FRQVWUXFWLRQ� VWDJH� RQ� WKH� GLVUXSWLRQ� RI�

FRPPXQLW\�OLYHOLKRRGV�LV�FDWHJRUL]HG�DV�DQ�LPSRUWDQW�QHJDWLYH�LPSDFW�
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,I� WKLV� LV� DOORZHG� WR� GUDJ� RQ�� LW� LV� IHDUHG� WKDW� QHJDWLYH� DWWLWXGHV� DQG� SHUFHSWLRQV� DULVH�

UHJDUGLQJ� WKH� SURFHVV� RI� ODQG� DFTXLVLWLRQ� DQG� YHJHWDWLRQ� VXFK� DV� WKH� DQWLSDWK\� RI� WKH�

FRPPXQLW\�GXH� WR� WKH� OHQJWK�RI� WKH� ODQG�DFTXLVLWLRQ�SURFHVV�DQG� WKH�ZRUU\� ��DQ[LHW\� WKDW�

ZLOO�ORVH�WKH�DUDEOH�ODQG��

'XULQJ�WKH�ILHOG�VXUYH\�DQG�LQWHUYLHZV�ZLWK�WKH�FRPPXQLW\��WKH�FRQFHUQ�RI�UHVLGHQWV�ZKRVH�

ODQG�ZDV�DIIHFWHG�E\� WKH�SODQQHG�DFWLYLW\�ZDV D�FRQFHUQ� WKDW� WKH� ORFDWLRQ�RI� WKH�EXVLQHVV�

ZRXOG� EH� GLVUXSWHG� �������� DQG� DJULFXOWXUDO� ODQG� ZRXOG� GHFUHDVH� �������� 7KXV�� LI� WKLV�

XQUHVW� LV� QRW� PDQDJHG� E\� VLPXOWDQHRXV� VRFLDOL]DWLRQ�� LW� ZLOO� IXUWKHU� VKDSH� WKH� QHJDWLYH�

DWWLWXGHV�DQG�SHUFHSWLRQV�RI�WKH�FRPPXQLW\�

�� 'HWHUPLQDWLRQ�RI�,PSRUWDQW�,PSDFWV

7R�GHWHUPLQH�WKH�LPSRUWDQW�QDWXUH�RI�WKH�LPSDFW�RI�WKH�HPHUJHQFH�RI�QHJDWLYH�DWWLWXGHV�DQG�

SHUFHSWLRQV�RI�WKH�FRPPXQLW\�FDQ�EH�VHHQ�IURP�WKH�LPSDFW�FULWHULD�DV�IROORZV�

D� 7KH�DPRXQW�RI�SRSXODWLRQ�WKDW�ZLOO�EH�DIIHFWHG

7KH� QXPEHU� RI� DIIHFWHG� SHRSOH� LV� WKH� SHRSOH� ZKR� ZRUN� DV� RZQHU� IDUPHUV� DQG�

FXOWLYDWRUV�ZKRVH� ODQG� LV�XVHG�DV� WRZHU�VLWHV�DQG� WKH�JHQHUDO�SRSXODWLRQ�ZKR�OLYH�RQ�

WKH�SURMHFW�VLWH�SODQ��ZKLFK�LV�VSUHDG�LQ���'LVWULFWV����'LVWULFWV��DQG����9LOODJHV�QDPHO\

/HERQJ� 5HJHQF\�� 7KHUH� DUH� �� YLOODJHV� LQ� 6RXWK� /HERQJ� 6XE�'LVWULFW�� QDPHO\� 7DED�

$Q\DU� 9LOODJH�� 0DQJNRKDUMR� 9LOODJH�� 6XNDVDUL� 9LOODJH�� 7KHUH� DUH� �� VXE�GLVWULFWV��

YLOODJHV� LQ� 5LPER� 3HQJDGDQJ�� QDPHO\� 7DODQJ� 5DWDX� 9LOODJH�� 5LPER� 3HQJDGDQJ�

9LOODJH��.XWR�7LN�9LOODJH��$LU�'LQJLQ 9LOODJH��%LRD�6HQJRN���5HMDQJ�/HERQJ�'LVWULFW��

%HUPDQL� 8OX� 5D\D� 'LVWULFW�� WKHUH� DUH� �� YLOODJHV�� QDPHO\� %DEDNDQ� %DUX� 9LOODJH��

%DQJXQ�-D\D�9LOODJH��$LU�%HQLQJ�9LOODJH��7HEDW�7HQRQJ�/XDU�9LOODJH��3DO�9,,,���(LJKW

9LOODJH�� 3DO� 7XMXK� 9LOODJH�� 3DO� 6HUDWXV� 9LOODJH�� %DQGXQJ� 0DUJD� 9LOODJH�� 'DWDUDQ�

7DSXV�9LOODJH�� &XUXS� 1RUWK 6XE� GLVWULFW� KDV� �� YLOODJHV�� QDPHO\� 7DEDUHQDK�9LOODJH��

+HURHV�9LOODJH�� 6XND�'DWDQJ�9LOODJH�� /XEXN�.HPEDQJ�9LOODJH�� %DWXSDQFR�9LOODJH��

&XUXS�6XEGLVWULFW�KDV���YLOODJHV���YLOODJHV��QDPHO\�7DODQJ�%HQLK�9LOODJH��'ZL�7XQJJDO�

9LOODJH��&XUXS�6HODWDQ�'LVWULFW�KDV���YLOODJHV��QDPHO\�3XQJXN�/DODQJ�9LOODJH��/XEXN�

8EDU� 9LOODJH�� :DWDV� 0DUJD� 9LOODJH�� .HSDKLDQJ� 5HJHQF\�� 7KHUH� DUH� �� YLOODJHV� LQ�

0HULJL� 'LVWULFW�� QDPHO\� /XEXN� 3HQ\DPXQ� 9LOODJH�� %XNLW� %DULVDQ� 9LOODJH� DQG� 8MDQ�

0DV�6XE�'LVWULFW��7KHUH�DUH���YLOODJHV��QDPHO\�%XUQLVDUL�DQG�3HNDORQJDQ�9LOODJHV��6R�

WKH�LPSDFW�LV�LPSRUWDQW�
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E� $UHD�RI�VSUHDG�RI�LPSDFW

7KH� DUHD� RI� LPSDFW� GLVWULEXWLRQ� LV� HVWLPDWHG� WR� FRYHU� WKH� VXUURXQGLQJ� DUHD�ZKLFK� LV�

XVHG� DV� D� WRZHU� VLWH�� ,QFOXGHV� �� GLVWULFWV�� �� VXE�GLVWULFWV�� DQG� ��� YLOODJHV� QDPHO\�

.DEXWHQ�/HERQJ��7KHUH�DUH���YLOODJHV�LQ�/HERQJ�6HODWDQ�'LVWULFW��QDPHO\�7DED�$Q\DU�

9LOODJH��0DQJNRKDUMR�9LOODJH��6XNDVDUL�9LOODJH��5LPER�3HQJDGDQJ�6XEGLVWULFW��7KHUH�

DUH� �� YLOODJHV�� QDPHO\� 7DODQJ� 5DWDX� 9LOODJH�� 5LPER� 3HQJDGDQJ� 9LOODJH�� 7LN� .XWR�

9LOODJH�� $LU� 'LQJLQ 9LOODJH� �%LRD� 6HQJRN��� 5HMDQJ� /HERQJ� 5HJHQF\�� %HUPDQL� 8OX�

5D\D� 'LVWULFW�� WKHUH� DUH� �� YLOODJHV�� QDPHO\� %DEDNDQ� %DUX� 9LOODJH�� %DQJXQ� -D\D�

9LOODJH��$LU�%HQLQJ�9LOODJH��7HEDW�7HQRQJ�/XDU�9LOODJH��3DO�9,,,���(LJKW�9LOODJH��3DO�

7XMXK�9LOODJH��3DO�6HUDWXV�9LOODJH��%DQGXQJ�0DUJD�9LOODJH��'DWDUDQ�7DSXV�9LOODJH ���

&XUXS�8WDUD�'LVWULFW�KDV���YLOODJHV��QDPHO\�7DEDUHQDK�9LOODJH��+HURHV�9LOODJH��6XND�

'DWDQJ�9LOODJH��/XEXN�.HPEDQJ�9LOODJH��%DWXSDQFR�9LOODJH��&XUXS�6XEGLVWULFW�KDV���

YLOODJHV���YLOODJHV��QDPHO\�7DODQJ�%HQLK�9LOODJH��'ZL�7XQJJDO�9LOODJH��&XUXS�6HODWDQ�

'LVWULFW� KDV� �� YLOODJHV�� QDPHO\� 3XQJXN� /DODQJ�9LOODJH�� /XEXN�8EDU�9LOODJH��:DWDV�

0DUJD�9LOODJH��.HSDKLDQJ�5HJHQF\��7KHUH� DUH� ��YLOODJHV� LQ�0HULJL�'LVWULFW�� QDPHO\�

/XEXN�3HQ\DPXQ�9LOODJH��%XNLW�%DULVDQ�9LOODJH�DQG�8MDQ�0DV�6XE�'LVWULFW��7KHUH�DUH�

��YLOODJHV� QDPHO\�%XUQLVDUL�DQG�3HNDORQJDQ�9LOODJHV��6R�WKH�LPSDFW�LV�LPSRUWDQW�

F� 7KH�LQWHQVLW\�DQG�GXUDWLRQ�RI�WKH�LPSDFW�WDNHV�SODFH

/DQG�DFTXLVLWLRQ�DFWLYLWLHV�KDYH�EHHQ�FDUULHG�RXW�VLQFH�������EXW�XQWLO�QRZ�DOO�KDYH�QRW�

EHHQ�FRPSOHWHG��7KXV�WKH�LPSDFW�RI�WKH�DFWLYLWLHV�ZLOO�KDYH�DQ�LPSDFW�GXULQJ�WKH�SUH�

FRQVWUXFWLRQ� DFWLYLWLHV� DQG� FDQ� FRQWLQXH� WR� WKH� QH[W� VWDJH�� VR� WKDW� WKH� LPSDFW� LV�

LPSRUWDQW�

G� 7KH�QXPEHU�RI�RWKHU�HQYLURQPHQWDO�FRPSRQHQWV�WKDW�ZLOO�EH�DIIHFWHG

2WKHU� OLYLQJ� FRPSRQHQWV� WKDW�ZLOO� EH� DIIHFWHG� DUH� HVWLPDWHG� WR� EH� WKH� HPHUJHQFH� RI�

VRFLDO�FRQIOLFW��6R�WKH�LPSDFW�LV�LPSRUWDQW�

H� &XPXODWLYH�QDWXUH�RI�LPSDFW

7KH� LPSDFW� RQ� QHJDWLYH� DWWLWXGHV� DQG� SHUFHSWLRQV� FDQ� EH� FXPXODWLYH� DV� ORQJ� DV�

GHYHORSPHQW�DFWLYLWLHV�WDNH�SODFH��LI�WKH�FRPSHQVDWLRQ�SURFHVV�LV VWLOO�QRW�ILQLVKHG��VR�

WKH�LPSDFW�LV�LPSRUWDQW�
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I� 5HYHUVLELOLW\�RU�LUUHYHUVLELOLW\�RI�WKH�LPSDFW

,PSDFWV�RQ�OLYHOLKRRGV�FDQ�EH�UHYHUVHG�LI�WKH�FRPSHQVDWLRQ�SURYLGHG�LV�LQ�DFFRUGDQFH�

ZLWK�D�FROOHFWLYH�DJUHHPHQW��6R�WKH�LPSDFW�LV�QRW�LPSRUWDQW�

%DVHG� RQ� WKH� GHVFULSWLRQ� RI� WKH� FULWHULD� IRU� LPSRUWDQW� LPSDFWV�� WKH� LPSDFW� RI� DOO� ODQG�

DFTXLVLWLRQ� DQG� YHJHWDWLRQ� DFWLYLWLHV� LQ� WKH� SUH�FRQVWUXFWLRQ� VWDJH� RQ� WKH� HPHUJHQFH� RI�

QHJDWLYH� DWWLWXGHV� DQG� SHUFHSWLRQV� RI� WKH� FRPPXQLW\� LV� FDWHJRUL]HG� DV� DQ� LPSRUWDQW�

QHJDWLYH�LPSDFW�

�������3RWHQWLDO�IRU�6RFLDO�&RQIOLFW

$��/DQG�$FTXLVLWLRQ�DQG�3ODQWV

�� (VWLPDWHG�,PSDFW�0DJQLWXGH

/DQG��SODQW�DQG�EXLOGLQJ�OLEHUDWLRQ�DQG�FRPSHQVDWLRQ�DFWLYLWLHV�ZLOO�EH�FDUULHG�RXW�E\�WKH�

LQLWLDWRU�� QDPHO\� 37� 3/1� �3HUVHUR�� LQ� DFFRUGDQFH� ZLWK� WKH� DJUHHPHQW� ZLWK� UHVLGHQWV� RU�

ODQGRZQHUV�� /DQG� DFTXLVLWLRQ� IRU� WKH� FRQVWUXFWLRQ� RI� ���� ���� N9� WUDQVPLVVLRQ� QHWZRUN�

WRZHUV�+XOXODLV�3HNDORQJDQ�3/73�DQG�UHODWHG�VXEVWDWLRQV�DORQJ����������NP�ZLWK�DQ�DUHD�

RI����������KHFWDUHV�� ��������P����WKH�DUHD�IRU�*,V�FRYHULQJ�DQ�DUHD�RI��������P��ZLWKLQ�

WKH�3/73�DUHD�ZLOO�EH�SURYLGHG�E\�WKH�3/73�PDQDJHPHQW��ZKLFK�ZLOO�FRYHU�ODQG�RZQHG�E\�

WKH�FRPPXQLW\��/DQG�DQG�SODQW���SODQW�DFTXLVLWLRQ�ZLOO�EH�FDUULHG�RXW�E\�WKH�SURSRQHQW�LQ�

DFFRUGDQFH�ZLWK�WKH�DJUHHPHQW�ZLWK�WKH�ODQGRZQHUV�EDVHG�RQ�FRQVHQVXV�DJUHHPHQW��

'XULQJ� WKH�VRFLR�FXOWXUDO� VXUYH\� WR� WKH� FRPPXQLW\��D� VHULHV�RI� ODQG�DFTXLVLWLRQ�DFWLYLWLHV�

DUH� VWLOO� RQJRLQJ� HYHQ� WKHUH� DUH� VWLOO� VRPH� YLOODJHV� WKDW� KDYH� QR� IXUWKHU� FRQILUPDWLRQ� DV�

SUHVHQWHG�LQ�WKH�LQIRUPDWLRQ�LQ WKH�IROORZLQJ�WDEOH�

7DEOH������6WDJHV�RI�3URMHFW�$FWLYLWLHV�WKDW�+DYH�%HHQ�5XQQLQJ�LQ�WKH�6WXG\�$UHD

1R
'LVWULFWV

6XE�'LVWULFW 9LOODJH
6WDJH�2I�3URMHFW�

$FWLYLWLHV

�

.HSDKLDQJ

8MDQ�0DV %XPLVDUL
/DQG� DQG� KRXVH� GDWD�
FROOHFWLRQ�GXH�WR�WKH�SURMHFW

� 0HULJL /XEXN�3HQ\DPXQ
7KHUH� KDV� EHHQ� QR� DFWLYLW\�
DQG� IXUWKHU� LQIRUPDWLRQ�
IURP�WKH�LQLWLDWRU

�
5HMDQJ�/HERQJ

&XUXS�6HODWDQ 3XQJJXN�/DODQJ
7KHUH� KDV� EHHQ� QR� DFWLYLW\�
DQG� IXUWKHU� LQIRUPDWLRQ�
IURP�WKH�LQLWLDWRU

� &XUXS 'ZL�7XQJJDO
7KH� ODQG� VXUYH\� SHUPLW
IURP� WKH� LQLWLDWRU� MXVW�
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1R
'LVWULFWV

6XE�'LVWULFW 9LOODJH
6WDJH�2I�3URMHFW�

$FWLYLWLHV
HQWHUHG�WKH�YLOODJH

� &XUXS�8WDUD %DWXSDQFR
/DQG� DQG� KRXVH� GDWD�
FROOHFWLRQ�GXH�WR�WKH�SURMHFW

�
%HUPDQL�8OX�5D\D

'DWDUDQ�7DSXV
/DQG� DQG� KRXVH� GDWD�
FROOHFWLRQ�GXH�WR�WKH�SURMHFW

� 7HEDW�7HQRQJ�/XDU
/DQG� DQG� KRXVH� GDWD�
FROOHFWLRQ�GXH�WR�WKH�SURMHFW

�

/HERQJ

5LPER�3HQJDGDQJ 5LPER�3HQJDGDQJ
/DQG� DQG� KRXVH� GDWD�
FROOHFWLRQ�GXH�WR�WKH�SURMHFW

�
/HERQJ�6HODWDQ

6XNDVDUL
/DQG� DQG� KRXVH� GDWD�
FROOHFWLRQ�GXH�WR�WKH�SURMHFW��

6RXUFH��,Q�GHSWK�LQWHUYLHZV�ZLWK�YLOODJH�JRYHUQPHQW�UHSUHVHQWDWLYHV�LQ�WKH�VWXG\�DUHD������

,I� WKLV� LV� DOORZHG� WR� GUDJ� RQ�� LW� LV� IHDUHG� WKDW� QHJDWLYH� DWWLWXGHV� DQG� SHUFHSWLRQV� DULVH�

UHJDUGLQJ� WKH� SURFHVV� RI� ODQG� DFTXLVLWLRQ� DQG� YHJHWDWLRQ� VXFK� DV� WKH� DQWLSDWK\� RI� WKH�

FRPPXQLW\�GXH� WR� WKH� OHQJWK� RI� WKH�SURFHVV�RI� ODQG�DFTXLVLWLRQ� DQG�ZRUU\� �� DQ[LHW\�ZLOO�

ORVH�WKH�DUDEOH�ODQG��7KH�FRQWLQXHG�LPSDFW�RI�QHJDWLYH�SXEOLF�DWWLWXGHV�DQG�SHUFHSWLRQV�LI�

DOORZHG� WR� GUDJ� RQ� IRRG� ZLOO� SRWHQWLDOO\� OHDG� WR� VRFLDO� FRQIOLFW�� ERWK� EHWZHHQ� WKH�

FRPPXQLW\�DQG�ODQG�DFTXLVLWLRQ�RIILFHUV��DV�ZHOO�DV�EHWZHHQ�WKH�FRPPXQLW\�LWVHOI�LI�WKHUH�

LV�DQ�DYHUDJH�GLVSDULW\�LQ�FRPSHQVDWLRQ�

%DVHG�RQ�WKH�UHVXOWV�RI�WKH�ILHOG�VXUYH\�DQG�LQWHUYLHZV�ZLWK�WKH�FRPPXQLW\�UHJDUGLQJ�WKH�

SRWHQWLDO� FRQIOLFWV� DURXQG� WKH� UHVLGHQFH�� LQIRUPDWLRQ�ZDV� REWDLQHG� WKDW� WKH� FRQGLWLRQV� RI�

KDUPRQ\� DPRQJ� UHVLGHQWV� ZHUH� UHIOHFWHG� LQ� WKH� DEVHQFH� RI� GLVSXWHV� EHWZHHQ� UHVLGHQWV�

�������RI� UHVSRQGHQWV���+RZHYHU�� DV�PDQ\� DV� �����RI� UHVSRQGHQWV� VDLG� WKDW� VRPHWLPHV�

GLVSXWHV�RFFXUUHG�DQG�������RI�UHVSRQGHQWV�VDLG�WKDW�WKHUH�ZHUH�IUHTXHQW�GLVSXWHV�EHWZHHQ�

UHVLGHQWV� LQ� WKH�VWXG\�DUHD��7KH�RFFXUUHQFH�RI� VXFK�GLVSXWHV� LV� FDXVHG�E\� ODQG�JUDEV�DQG�

UHODWHG�ZRUN�LVVXHV�ERWK�LQYROYLQJ�IHOORZ�QDWLYH�FLWL]HQV�RU�LQYROYLQJ�EHWZHHQ�LQGLJHQRXV�

SHRSOH� DQG� PLJUDQWV�� ,I� DVVRFLDWHG� ZLWK� ODQG� DQG� SODQW� DFTXLVLWLRQ� DFWLYLWLHV� IRU� WKH�

FRQVWUXFWLRQ�RI���������N9�WUDQVPLVVLRQ�QHWZRUN�WRZHUV��+XOXODLV�3HNDORQJDQ�3/73�DQG�

UHODWHG�VXEVWDWLRQV�DORQJ����������NP�ZLWK�DQ�DUHD�RI����������KHFWDUHV�� ��������P����WKH�

HVWLPDWHG�SHUFHQWDJH�RI�FRQIOLFW�ZLOO� LQFUHDVH�LI� WKH�SURFHVV�RI� ODQG�DQG�YHJHWDWLRQ�LV�QRW�

FDUULHG�RXW�ZLWK�H[LVWLQJ�DJUHHPHQWV�DQG�623�

�� 'HWHUPLQDWLRQ�RI�,PSRUWDQW�,PSDFWV

7R� GHWHUPLQH� WKH� LPSRUWDQW� QDWXUH� RI� WKH� LPSDFW� RI� WKH� HPHUJHQFH� RI� SRWHQWLDO� VRFLDO�

FRQIOLFWV�WKH�FRPPXQLW\�FDQ�EH VHHQ�IURP�WKH�LPSDFW�FULWHULD�DV�IROORZV�



&+$37(5�,,,�(67,0$7,21�2)�,03257$17�,03$&7�����������������������������������������������37��3/1��3HUVHUR��81,7�3(0%$1*81$1�3(0%$1*.,7�680$75$

,,,�� �� $1'$/�2)�'(9(/230(17�3/$1� 2)�����N9�75$160,66,21 /,1(��3/73�+8/8/$,6�� 3(.$/21*$1�$1'�5(/$7('�68%67$7,21��������������������������
,1�',675,&7 2)�/(%21*��5(-$1*�/(%21*�$1'�.(3$+,$1*� %(1*.8/8�3529,1&(

D� 7KH�DPRXQW�RI�SRSXODWLRQ�WKDW�ZLOO�EH�DIIHFWHG

7KH� QXPEHU� RI� DIIHFWHG� SHRSOH� LV� WKH� SHRSOH� ZKR� ZRUN� DV� RZQHU� IDUPHUV� DQG�

FXOWLYDWRUV�ZKRVH�ODQG�LV�XVHG�DV� WRZHU�VLWHV��VSUHDG�RYHU���UHJHQFLHV����VXE�GLVWULFWV�

DQG����YLOODJHV��6R�WKH�LPSDFW�LV�LPSRUWDQW�

E� $UHD�RI�VSUHDG�RI�LPSDFW

7KH� HVWLPDWHG� DUHD� RI� LPSDFW� GLVWULEXWLRQ� FRYHUV� WKH� DUHD� DURXQG� WKH� WRZHU� VLWH�

,QFOXGHV���GLVWULFWV����VXE�GLVWULFWV��DQG����YLOODJHV�QDPHO\�.DEXWHQ�/HERQJ��7KHUH�DUH�

�� YLOODJHV� LQ� /HERQJ� 6HODWDQ� 'LVWULFW�� QDPHO\� 7DED� $Q\DU� 9LOODJH�� 0DQJNRKDUMR�

9LOODJH��6XNDVDUL�9LOODJH��5LPER�3HQJDGDQJ�6XEGLVWULFW��7KHUH�DUH���YLOODJHV��QDPHO\�

7DODQJ� 5DWDX� 9LOODJH�� 5LPER� 3HQJDGDQJ� 9LOODJH�� 7LN� .XWR� 9LOODJH�� $LU� 'LQJLQ

9LOODJH��%LRD�6HQJRN���5HMDQJ�/HERQJ�5HJHQF\��%HUPDQL�8OX�5D\D�'LVWULFW��WKHUH�DUH�

��YLOODJHV��QDPHO\�%DEDNDQ�%DUX�9LOODJH��%DQJXQ�-D\D�9LOODJH��$LU�%HQLQJ�9LOODJH��

7HEDW�7HQRQJ�/XDU�9LOODJH��3DO�9,,,� ��(LJKW�9LOODJH��3DO�7XMXK�9LOODJH��3DO�6HUDWXV�

9LOODJH��%DQGXQJ�0DUJD�9LOODJH��'DWDUDQ�7DSXV�9LOODJH����&XUXS�8WDUD�'LVWULFW�KDV���

YLOODJHV�� QDPHO\� 7DEDUHQDK� 9LOODJH�� +HURHV� 9LOODJH�� 6XND� 'DWDQJ� 9LOODJH�� /XEXN�

.HPEDQJ� 9LOODJH�� %DWXSDQFR� 9LOODJH�� &XUXS� 6XEGLVWULFW� KDV� �� YLOODJHV� �� YLOODJHV��

QDPHO\� 7DODQJ� %HQLK� 9LOODJH�� 'ZL� 7XQJJDO� 9LOODJH�� &XUXS� 6HODWDQ� 'LVWULFW� KDV� ��

YLOODJHV��QDPHO\�3XQJXN�/DODQJ�9LOODJH��/XEXN�8EDU�9LOODJH��:DWDV�0DUJD�9LOODJH��

.HSDKLDQJ�5HJHQF\��7KHUH�DUH���YLOODJHV�LQ�0HULJL�'LVWULFW��QDPHO\�/XEXN�3HQ\DPXQ�

9LOODJH�� %XNLW� %DULVDQ� 9LOODJH� DQG� 8MDQ� 0DV� 6XE�'LVWULFW�� 7KHUH� DUH� �� YLOODJHV��

QDPHO\�%XUQLVDUL�DQG�3HNDORQJDQ�9LOODJHV��6R�WKH�LPSDFW�LV�LPSRUWDQW��

F� 7KH�LQWHQVLW\�DQG�GXUDWLRQ�RI�WKH�LPSDFW�WDNHV�SODFH

/DQG�DFTXLVLWLRQ�DFWLYLWLHV�KDYH�EHHQ�FDUULHG�RXW�VLQFH�������EXW�XQWLO�QRZ�DOO�KDYH�QRW�

EHHQ�FRPSOHWHG��7KXV�WKH�LPSDFW�RI�WKH�DFWLYLWLHV�ZLOO�KDYH�DQ�LPSDFW�GXULQJ�WKH�SUH�

FRQVWUXFWLRQ� DFWLYLWLHV� DQG� FDQ� FRQWLQXH� WR� WKH� QH[W� VWDJH�� VR� WKDW� WKH� LPSDFW� LV�

LPSRUWDQW�

G� 7KH�QXPEHU�RI�RWKHU�HQYLURQPHQWDO�FRPSRQHQWV�WKDW�ZLOO�EH�DIIHFWHG

2WKHU� OLYLQJ� FRPSRQHQWV� WKDW�ZLOO� EH� DIIHFWHG� DUH� HVWLPDWHG� WR� EH� WKH� HPHUJHQFH� RI�

QHJDWLYH�DWWLWXGHV�DQG�SHUFHSWLRQV�RI�WKH�FRPPXQLW\��6R�WKH�LPSDFW�LV�LPSRUWDQW�
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H� &XPXODWLYH�QDWXUH RI�LPSDFW

7KH� LPSDFW� RQ� QHJDWLYH� DWWLWXGHV� DQG� SHUFHSWLRQV� FDQ� EH� FXPXODWLYH� DV� ORQJ� DV�

GHYHORSPHQW�DFWLYLWLHV�WDNH�SODFH��LI�WKH�FRPSHQVDWLRQ�SURFHVV�LV�VWLOO�QRW�ILQLVKHG��VR�

WKH�LPSDFW�LV�LPSRUWDQW�

I� 5HYHUVLELOLW\�RU�LUUHYHUVLELOLW\�RI�WKH�LPSDFW

7KH LPSDFW�RQ�FRPPXQLW\�VRFLDO�FRQIOLFW�FDQ�EH�UHYHUVHG�LI�WKH�FRPSHQVDWLRQ�JLYHQ�LV�

LQ�DFFRUGDQFH�ZLWK�WKH�FROOHFWLYH�DJUHHPHQW��6R�WKH�LPSDFW�LV�QRW�LPSRUWDQW�

%DVHG� RQ� WKH� GHVFULSWLRQ� RI� WKH� FULWHULD� IRU� LPSRUWDQW� LPSDFWV�� WKH� LPSDFW� RI� DOO� ODQG�

DFTXLVLWLRQ� DQG� YHJHWDWLRQ� DFWLYLWLHV� LQ� WKH� SUH�FRQVWUXFWLRQ� VWDJH� RQ� WKH� HPHUJHQFH� RI�

QHJDWLYH� DWWLWXGHV� DQG� SHUFHSWLRQV� RI� WKH� FRPPXQLW\� LV� FDWHJRUL]HG� DV� DQ� LPSRUWDQW�

QHJDWLYH�LPSDFW�

�����&RQVWUXFWLRQ�3KDVH

�������/LYHOLKRRG

$��/DERU�3URFXUHPHQW

�� (VWLPDWHG�,PSDFW�0DJQLWXGH

7KH�QXPEHU�RI�ZRUNIRUFH�SODQV�QHHGHG�LQ�WKH�FRQVWUXFWLRQ�RI�WKH�����N9�6877�+XOXODLV�

3HNDORQJDQ� 3/73� DQG� WKH� PDLQ� VXEVWDWLRQ� DW� WKH� FRQVWUXFWLRQ� VWDJH� DPRXQWV� WR� �� ����

SHRSOH�LQFOXGLQJ �

� &RDUVH���LPSOHPHQWLQJ�VWDII  �����SHRSOH

� 0LGGOH�SRZHU�  ����SHRSOH

� ([SHUW�  ����SHRSOH

� 7KH�OHDGHUVKLS�HOHPHQW�  ���SHRSOH

7DEXODWLRQ�RI�WKH�DPRXQW�RI�ODERU�UHTXLUHPHQWV�SODQQHG�IRU�FDUU\LQJ�RXW�WKLV�DFWLYLW\�LQ�WKH�

IROORZLQJ�WDEOH�
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7DEOH������&RPSRVLWLRQ�RI�ZRUNIRUFH�SODQV�QHHGHG

1R� 'HVFULSWLRQ
7RWDO

�3HUVRQ�
(GXFDWLRQ

��2ULJLQ��

/RFDO 1RQ�/RFDO

� 6LWH�0DQDJHU�7HDP�/HDGHU � 6��(QJLQHHULQJ � �

� ([SHUW���7UDLQHG�VWDII ��
670� XQWLO� 6��
(QJLQHHULQJ �� ��

� 0HDVXUHU ��
670� XQWLO� '��
(QJLQHHULQJ � ��

� 2YHUVHHU���6XSHUYLVRU � 670���HTXLYDOHQW � �

� 2SHUDWRU���'ULYHU �� 670���HTXLYDOHQW �� �

�
&DUSHQWHUV� EODFNVPLWKV��
PDVRQV ��

��
�� �

� 'DLO\�ODERU �� �� �� ��

7RWDO ��� ��� ��

3HUFHQWDJH ����� �����

1RWH���� �/RFDO�LV�ODERU�RULJLQDWLQJ�IURP�WKH�%HQJNXOX�3URYLQFH

6RXUFH��37�3/1��3HUVHUR��6XPDWUD�3RZHU�3ODQW�'HYHORSPHQW�8QLW�

7KH�UHFHLSW�DQG�UHGXFWLRQ�RI�ODERU�LV�FDUULHG�RXW� LQ�VWDJHV�LQ�DFFRUGDQFH�ZLWK�WKH�YROXPH�

DQG�W\SH�RI�ZRUN��,Q�WKH�FRQVWUXFWLRQ�SKDVH��LW�ZLOO�DIIHFW�WKH�FKDQJH�LQ�WKH�OLYHOLKRRGV�RI�

WKH�UHVLGHQWV�DURXQG�WKH�ORFDWLRQ�RI�WKH�DFWLYLW\��ZKLFK�LV�WR�EHFRPH�WHPSRUDU\���LQFLGHQWDO�

GDLO\���LPSOHPHQWLQJ�SHUVRQQHO���

%DVHG� RQ� WKH� SUHVHQWDWLRQ� RI� WKH� WDEOH� DERYH�� LQIRUPDWLRQ� FDQ� EH� REWDLQHG� WKDW� WKH� ORFDO�

SRSXODWLRQ� FDQ� EH� HPSOR\HG� DW� WKH� FRQVWUXFWLRQ� VWDJH� ZLWK� D� PD[LPXP� QXPEHU� RI� ����

SHRSOH� �������� RI� WKH� WRWDO� FRQVWUXFWLRQ� ZRUNIRUFH� QHHGV�� ZLWK� PLQLPXP� YRFDWLRQDO�

HGXFDWLRQ�UHTXLUHPHQWV��6R�WKDW�WKH�LPSDFW�RI�WKLV�DFWLYLW\�ZLOO�SURYLGH�D�EURDG�GLVWULEXWLRQ�

RXWVLGH�WKH�VWXG\�DUHD�

,Q�OLQH�ZLWK�HPSOR\PHQW�RSSRUWXQLWLHV�DV�D�FRQVWUXFWLRQ�ZRUNIRUFH��WKH�FRPPXQLW\�KRSHV�

WKDW�MRE�RSSRUWXQLWLHV�ZLOO�EH�RSHQHG�XS��7KLV�LV�DV�REWDLQHG�IURP�WKH�VXUYH\�UHVXOWV��WKDW�

WKH� FRPPXQLW\
V� H[SHFWDWLRQ� RI� WKLV� SURMHFW� LV� IRU� WKH� LQLWLDWRUV� WR� SULRULWL]H� WKH� ORFDO�

FRPPXQLW\� WR� ZRUN� ��������� ,Q� OLQH� ZLWK� WKH� FRPPXQLW\
V� DGYLFH� RQ� WKH� SURMHFW� WKDW�

DEVRUEV� ORFDO� ODERU� ��������� *LYHQ� WKH� KLJK� H[SHFWDWLRQV� DQG� VXJJHVWLRQV� RI� WKH�

FRPPXQLW\�UHJDUGLQJ�HPSOR\PHQW�RSSRUWXQLWLHV�IRU�WKH�ORFDO�SRSXODWLRQ��WKHQ�WKH�DFWLYLWLHV�

RI�ODERU�SUHVXSSRVLWLRQV�PXVW�UHDOO\�EH�IXOILOOHG��
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�� 'HWHUPLQDWLRQ�RI�,PSRUWDQW�,PSDFWV

7R� GHWHUPLQH� WKH� LPSRUWDQW� QDWXUH� RI� WKH� LPSDFW� RI� ODERU� SURFXUHPHQW� DFWLYLWLHV��

HPSOR\PHQW�RSSRUWXQLWLHV�FDQ�EH�VHHQ�IURP�WKH�LPSDFW�FULWHULD�DV�IROORZV�

D� 7KH�DPRXQW�RI�SRSXODWLRQ�WKDW�ZLOO EH�DIIHFWHG

7KH�QXPEHU� RI� SHRSOH�ZKR�ZLOO� EH� DIIHFWHG� LV� ����SHRSOH�ZKR�ZLOO� EH� UHFUXLWHG� DV�

ORFDO� ODERU�� EHFDXVH� HPSOR\PHQW� LV� FXUUHQWO\� GLIILFXOW� WR� REWDLQ� VR� WKDW� WKH� VPDOOHVW�

RSSRUWXQLWLHV�FDQ�EH�XWLOL]HG�E\�WKH�FRPPXQLW\�VR�WKDW�WKH�LPSDFW�LV�LPSRUWDQW�

E� $UHD�RI�VSUHDG�RI�LPSDFW

/DERU� SURFXUHPHQW� DFWLYLWLHV� KDYH� WKH� SRWHQWLDO� WR� LQYROYH� ODERU� IURP� WKH� YLOODJHV�

DURXQG�WKH�SURMHFW��WKHUHIRUH�LW�LV�HVWLPDWHG�WKDW�WKH�LPSDFW�LV�LPSRUWDQW�

F� 7KH�LQWHQVLW\�DQG�GXUDWLRQ�RI�WKH�LPSDFW�WDNHV�SODFH

7KH�LPSDFW�ZLOO�EH�WHPSRUDU\��QDPHO\�GXULQJ�FRQVWUXFWLRQ�ZLWK�D�VPDOO�LQWHQVLW\��EXW�

ZLOO�FRQWLQXH�WR�WKH�RSHUDWLRQ�VWDJH�LI�LW�LV�QRW�PDQDJHG�SURSHUO\��7KHUHIRUH�WKH�LPSDFW�

LV�LPSRUWDQW�

G� 7KH�QXPEHU�RI�RWKHU�HQYLURQPHQWDO�FRPSRQHQWV�WKDW�ZLOO�EH�DIIHFWHG

2WKHU� HQYLURQPHQWDO� FRPSRQHQWV� DIIHFWHG� DUH� WKH� HPHUJHQFH� RI� DWWLWXGHV� DQG�

SHUFHSWLRQV�RI�WKH�FRPPXQLW\��VR�WKH�LPSDFW�LV�LPSRUWDQW�

H� &XPXODWLYH�QDWXUH�RI�LPSDFW

,PSDFWV�DUH�FXPXODWLYH�ZLWK�RWKHU�DFWLYLWLHV�GXULQJ�WKH�FRQVWUXFWLRQ�SKDVH��VR�WKH\�DUH�

LPSRUWDQW�

I� 5HYHUVLELOLW\�RU�LUUHYHUVLELOLW\�RI�WKH�LPSDFW

7KH� LPSDFW� RQ� WKH� SDUDPHWHUV� RI� HPSOR\PHQW� RSSRUWXQLWLHV� FDQ� EH� UHYHUVHG�� LI�

FRQVWUXFWLRQ�DFWLYLWLHV�KDYH�EHHQ�FRPSOHWHG�EHFDXVH�WKH�ZRUNIRUFH�ZLOO�EH�WHUPLQDWHG��

7KHUHIRUH��LW�LV�LPSRUWDQW�

%DVHG� RQ� WKH� GHVFULSWLRQ� RI� WKH� FULWHULD� IRU� WKLV� LPSRUWDQW� LPSDFW�� WKH� LPSDFW� RI� ODERU�

SURFXUHPHQW� DFWLYLWLHV� RQ� WKH� RSHQQHVV� RI� WKH� VXUURXQGLQJ� FRPPXQLW\� OLYHOLKRRGV� LV�

FDWHJRUL]HG�DV�DQ�LPSRUWDQW�SRVLWLYH�LPSDFW��
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�������&RPPXQLW\�DWWLWXGHV�DQG�SHUFHSWLRQV

$��3URFXUHPHQW�RI�/DERU��%��0RELOL]DWLRQ�DQG�'HPRELOL]DWLRQ�RI�+HDY\�(TXLSPHQW�

DQG� &RQVWUXFWLRQ� 0DWHULDOV�� &�� &OHDQLQJ� RI� 7RZHU� 7UHDG� DQG� )UHH� 6SDFH�� '��

&RQVWUXFWLRQ�RI�IRXQGDWLRQV�DQG�WRZHUV��(��&RQVWUXFWLRQ�RI�VXEVWDWLRQV

�� (VWLPDWHG�,PSDFW�0DJQLWXGH

7KH� ODUJH� QXPEHU� RI� ORFDO� �ORFDO�� ODERUHUV� ZRUNLQJ� RQ� WKH� SURMHFW� ZLOO� OHDG� WR� SRVLWLYH�

DWWLWXGHV�DQG�SHUFHSWLRQV�RI�WKH�FRPPXQLW\�WRZDUGV�WKH�SURMHFW��6XFK�FRQGLWLRQV�DUH�EDVHG�

RQ�WKH�UHVXOWV�RI�SXEOLF�FRQVXOWDWLRQV��QDPHO\�WKH�H[SHFWDWLRQV�RI�WKH�FRPPXQLW\�VR PXFK�

DERXW�WKH�SURMHFW�WKDW�WKH\�FDQ�ZRUN��,Q�DGGLWLRQ��WKLV�LV�DOVR�UHLQIRUFHG�E\�WKH�UHVXOWV�RI�WKH�

VXUYH\��WKDW�WKH�FRPPXQLW\
V�H[SHFWDWLRQ�RI�WKH�SURMHFW�LV�IRU�WKH�LQLWLDWRUV�WR�SULRULWL]H�WKH�

ORFDO� FRPPXQLW\� WR�ZRUN� ��������� ,Q� OLQH�ZLWK� WKH� FRPPXQLW\
V� DGYLFH�� WKH� SURMHFW� FDQ�

DEVRUE� ORFDO� ZRUNHUV� ��������� *LYHQ� WKH� KLJK� H[SHFWDWLRQV� DQG� VXJJHVWLRQV� RI� WKH�

FRPPXQLW\�UHJDUGLQJ�HPSOR\PHQW�RSSRUWXQLWLHV�IRU�WKH�ORFDO�SRSXODWLRQ��WKHQ�WKH�DFWLYLWLHV�

RI�ODERU�SUHVXSSRVLWLRQV�PXVW�UHDOO\�EH�IXOILOOHG��,I�QRW��SRVLWLYH�DWWLWXGHV�DQG�SHUFHSWLRQV�

RI�WKH�FRPPXQLW\�FDQ�WXUQ�QHJDWLYH��7KLV�QHJDWLYH�SHUFHSWLRQ�DWWLWXGH�ZLOO�DOVR�DULVH�IURP�

UHVLGHQWV�ZKR�DUH�QRW�LQYROYHG�LQ�SURMHFW�DFWLYLWLHV�

,Q�DGGLWLRQ�WR�WKH�SURFXUHPHQW�RI�ODERU��RWKHU�DFWLYLWLHV�LQ�WKH�FRQVWUXFWLRQ�SKDVH�DUH�DOVR�

SUHGLFWHG� WR� OHDG� WR� QHJDWLYH� DWWLWXGHV� DQG� SHUFHSWLRQV� RI� WKH� FRPPXQLW\�� $PRQJ� RWKHU�

DFWLYLWLHV� DUH� PRELOL]DWLRQ� DQG� GHPRELOL]DWLRQ� RI� KHDY\� HTXLSPHQW� DQG� FRQVWUXFWLRQ�

PDWHULDOV��FOHDQLQJ�RI� WRZHU�VLWHV�DQG�IUHH�VSDFH��FRQVWUXFWLRQ�RI IRXQGDWLRQV�DQG�WRZHUV��

DQG�FRQVWUXFWLRQ�RI�VXEVWDWLRQV��7KH�HPHUJHQFH�RI�QHJDWLYH�DWWLWXGHV�DQG�SHUFHSWLRQV�RI�WKH�

FRPPXQLW\�LV�D�GHULYDWLYH�LPSDFW�RI�WKH�SK\VLFDO�HIIHFWV�RI�FKHPLFDOV�WKDW�RFFXU�DURXQG�WKH�

SURMHFW� VLWH�� VXFK� DV� LQFUHDVLQJ� GXVW�� GHFUHDVLQJ�ZDWHU� TXDOLW\�� DQG� QRLVH� DULVLQJ� IURP� D�

VHULHV�RI�FRQVWUXFWLRQ�DFWLYLWLHV��

7KLV�LV�LQ�OLQH�ZLWK�FRPPXQLW\�FRQFHUQV���FRPSODLQWV�DERXW�WKH�SURMHFW��7KH�FRPPXQLW\�LV�

ZRUULHG�WKDW�WKH�SURMHFW�ZLOO�GDPDJH�WKH�URDG���������WKH�ODQG�WKDW�LV�QRW�IUHHG�LV�IHDUHG�WR�

EH�GDPDJHG�GXH� WR� WKH�SURFHVV�RI�PRELOL]LQJ�FRQVWUXFWLRQ�PDWHULDOV� ��������ZRUULHG� WKDW�

WKHUH�ZLOO�EH�LQWHUIHUHQFH�ZKHQ�PRELOL]LQJ�EXLOGLQJ�PDWHULDOV���������

�� 'HWHUPLQDWLRQ�RI�,PSRUWDQW�,PSDFWV

7R�GHWHUPLQH�WKH�LPSRUWDQW�QDWXUH�RI�WKH�LPSDFW�RI�WKH�HPHUJHQFH�RI�QHJDWLYH�DWWLWXGHV�DQG�

SHUFHSWLRQV�RI�WKH�FRPPXQLW\�FDQ�EH�VHHQ�IURP�WKH�LPSDFW�FULWHULD�DV�IROORZV�
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D� 7KH�DPRXQW�RI�SRSXODWLRQ�WKDW�ZLOO�EH�DIIHFWHG

7KH�QXPEHU�RI�SHRSOH�DIIHFWHG�DUH�SHRSOH�OLYLQJ�LQ�WKH�SURMHFW�VLWH�SODQ�VSUHDG�RYHU���

'LVWULFW����VXE�GLVWULFWV�DQG����YLOODJHV��6R�WKH�LPSDFW�LV�LPSRUWDQW�

E� $UHD�RI�VSUHDG�RI�LPSDFW

7KH� HVWLPDWHG� DUHD� RI� LPSDFW� GLVWULEXWLRQ� FRYHUV� WKH� DUHD� DURXQG� WKH� WRZHU� VLWH�

,QFOXGHV���GLVWULFWV����VXE�GLVWULFWV��DQG����YLOODJHV�QDPHO\�.DEXWHQ�/HERQJ� 7KHUH�DUH�

�� YLOODJHV� LQ� /HERQJ� 6HODWDQ� 'LVWULFW�� QDPHO\� 7DED� $Q\DU� 9LOODJH�� 0DQJNRKDUMR�

9LOODJH��6XNDVDUL�9LOODJH��5LPER�3HQJDGDQJ�6XEGLVWULFW��7KHUH�DUH���YLOODJHV��QDPHO\�

7DODQJ� 5DWDX� 9LOODJH�� 5LPER� 3HQJDGDQJ� 9LOODJH�� 7LN� .XWR� 9LOODJH�� $LU� 'LQJLQ

9LOODJH��%LRD�6HQJRN���5HMDQJ�/HERQJ�5HJHQF\��%HUPDQL�8OX�5D\D�'LVWULFW��WKHUH�DUH�

��YLOODJHV��QDPHO\�%DEDNDQ�%DUX�9LOODJH��%DQJXQ�-D\D�9LOODJH��$LU�%HQLQJ�9LOODJH��

7HEDW�7HQRQJ�/XDU�9LOODJH��3DO�9,,,� ��(LJKW�9LOODJH��3DO�7XMXK�9LOODJH��3DO�6HUDWXV�

9LOODJH��%DQGXQJ�0DUJD�9LOODJH��'DWDUDQ�7DSXV�9LOODJH��&XUXS�8WDUD�'LVWULFW�KDV���

YLOODJHV�� QDPHO\� 7DEDUHQDK� 9LOODJH�� +HURHV� 9LOODJH�� 6XND� 'DWDQJ� 9LOODJH�� /XEXN�

.HPEDQJ� 9LOODJH�� %DWXSDQFR� 9LOODJH�� &XUXS� 6XEGLVWULFW� KDV� �� YLOODJHV� �� YLOODJHV��

QDPHO\� 7DODQJ� %HQLK� 9LOODJH�� 'ZL� 7XQJJDO� 9LOODJH�� &XUXS� 6HODWDQ� 'LVWULFW� KDV� ��

YLOODJHV��QDPHO\�3XQJXN�/DODQJ�9LOODJH��/XEXN�8EDU�9LOODJH��:DWDV�0DUJD�9LOODJH��

.HSDKLDQJ�5HJHQF\��7KHUH�DUH���YLOODJHV�LQ�0HULJL�'LVWULFW��QDPHO\�/XEXN�3HQ\DPXQ�

9LOODJH�� %XNLW� %DULVDQ� 9LOODJH� DQG� 8MDQ� 0DV� 6XE�'LVWULFW�� 7KHUH� DUH� �� YLOODJHV��

QDPHO\�%XUQLVDUL�DQG�3HNDORQJDQ�9LOODJHV��6R�WKH�LPSDFW�LV�LPSRUWDQW�

F� 7KH�LQWHQVLW\�DQG�GXUDWLRQ�RI�WKH�LPSDFW�WDNHV�SODFH

7KH� LPSDFW� ZLOO� EH� WHPSRUDU\�� QDPHO\� GXULQJ� FRQVWUXFWLRQ� EXW� ZLWK� UHODWLYHO\� ORZ�

LQWHQVLW\� 7KHUHIRUH�WKH�LPSDFW�LV�QRW�LPSRUWDQW�

G� 7KH�QXPEHU�RI�RWKHU�HQYLURQPHQWDO�FRPSRQHQWV�WKDW�ZLOO�EH�DIIHFWHG

2WKHU� HQYLURQPHQWDO� FRPSRQHQWV� WKDW� DUH� DIIHFWHG� DUH� VRFLDO� FRQIOLFW�� WKH� LPSDFW� LV�

LPSRUWDQW�

H� &XPXODWLYH�QDWXUH�RI�LPSDFW

,PSDFWV�DUH�FXPXODWLYH��VR�WKH\�DUH�LPSRUWDQW�
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I� 5HYHUVLELOLW\�RU�LUUHYHUVLELOLW\�RI�WKH�LPSDFW

7KH� LPSDFW� ZLOO� EH� UHYHUVHG�� EHFDXVH� WKH� LPSDFW� RI� FRQVWUXFWLRQ� DFWLYLWLHV� RQ�

FRPPXQLW\� DWWLWXGHV� DQG� SHUFHSWLRQV� FDQ� EH� UHYHUVHG� LI� VRFLDOL]DWLRQ� RI� DFWLYLWLHV�

FRQWLQXHV� DQG� FRQWLQXHV� ZLWK� WKH� SURYLVLRQ� RI� IHHG� EDFNV� WKDW� DUH� SURDFWLYH� WR� WKH�

UHDFWLRQV�RI�WKH�PDMRULW\�WKDW�DULVH�VXFK�DV�WKH�LQYROYHPHQW�RI�ORFDO�FRPPXQLWLHV�DQG�

RWKHUV��7KHUHIRUH��LWV�QDWXUH�LV�QRW�LPSRUWDQW�

%DVHG�RQ�WKH�GHVFULSWLRQ�RI�WKH�FULWHULD�IRU�WKLV�LPSRUWDQW�LPSDFW��WKH�LPSDFW�RI�DOO�DFWLYLWLHV�

DW� WKH� FRQVWUXFWLRQ� VWDJH� RQ� WKH� HPHUJHQFH� RI� QHJDWLYH� DWWLWXGHV� DQG� SHUFHSWLRQV� RI� WKH�

FRPPXQLW\�LV�FDWHJRUL]HG�DV�DQ�LPSRUWDQW�QHJDWLYH�LPSDFW�

�������6RFLDO�FRQIOLFW

$��&OHDQLQJ�RI�7RZHU�7UHDG�DQG�)UHH�6SDFH

�� (VWLPDWHG�,PSDFW�0DJQLWXGH

7KH�LQWHQGHG�FOHDQLQJ�RI�WKH�WRZHU���WRZHU�VLWH�DQG�IUHH�VSDFH�LV�WR�FOHDQ�WKH�ORFDWLRQ�RI�WKH�

WRZHU�VLWH�IURP�SODQWV�DQG�RWKHU�GLVWXUEDQFHV�EHIRUH�WKH�IRXQGDWLRQ�EXLOGLQJ�ZRUN�EHJLQV��

7KLV�DFWLYLW\�LQFOXGHV�ODQG�FOHDULQJ��ODQG�OHYHOLQJ�DQG�VRLO�FRPSDFWLRQ�IRU�WKH�SUHSDUDWLRQ�

RI�WRZHU�IRXQGDWLRQ�FRQVWUXFWLRQ��,Q�WKLV�DFWLYLW\��WUHHV���WUHHV�ZHUH�FXW�GRZQ�RQ�WKH�WRZHU�

VLWH�DQG�VWDQGV�WKDW�HQWHUHG�WKH�52:��ULJKW�RI�ZD\��DORQJ�WKH�6877�����N9�FRQVWUXFWLRQ�

OLQH� RI� WKH� +XOXODLV�3HNDORQJDQ� 3/73�� ,W� DOVR� LQFOXGHV� PDNLQJ� WHPSRUDU\� �� HPHUJHQF\�

URDGV� IRU� WKH� SXUSRVH� RI� VPRRWK� WUDQVSRUWDWLRQ� RI�PDWHULDOV� DQG� HTXLSPHQW� WR� WKH�ZRUN�

ORFDWLRQ��

7KH�DFWLYLW\�RI�FOHDQLQJ�WKH�WRZHU���WRZHU�VLWH�DQG�IUHH�VSDFH�LV�SUHGLFWHG�WR�FDXVH�SRWHQWLDO�

VRFLDO�FRQIOLFW�LQ�WKH�FRPPXQLW\��7KH�HPHUJHQFH�RI�VRFLDO�FRQIOLFW�LV�D�GHULYDWLYH�LPSDFW�RI�

WKH� LPSDFW� RQ� WKH� GLVUXSWLRQ� RI� SHRSOH
V� OLYHOLKRRGV� DQG� XQUHVW� WKDW� LV� QRW� PDQDJHG�

SURSHUO\��,Q�DGGLWLRQ��WKLV�VRFLDO�FRQIOLFW�LV�DOVR�D�GHULYDWLYH�LPSDFW�RI�WKH�SK\VLFDO�HIIHFWV�

RI�FKHPLFDOV� WKDW�RFFXU�DURXQG�WKH�SURMHFW�VLWH��VXFK�DV� LQFUHDVLQJ�GXVW��GHFUHDVLQJ�ZDWHU�

TXDOLW\��DQG�QRLVH�DULVLQJ�IURP�D�VHULHV�RI�FRQVWUXFWLRQ�DFWLYLWLHV�

%DVHG� RQ� WKH� UHVXOWV� RI� ILHOG� VXUYH\V� DQG� LQWHUYLHZV� ZLWK� WKH� FRPPXQLW\� UHJDUGLQJ� WKH�

SRWHQWLDO�IRU�FRQIOLFW�DURXQG�WKH�UHVLGHQFH��LQIRUPDWLRQ�ZDV�REWDLQHG�WKDW�WKH�FRQGLWLRQV�RI�

KDUPRQ\� DPRQJ� UHVLGHQWV� ZHUH� UHIOHFWHG� LQ� WKH� DEVHQFH� RI� GLVSXWHV� EHWZHHQ� UHVLGHQWV�
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�������RI� UHVSRQGHQWV���+RZHYHU�� DV�PDQ\� DV� �����RI� UHVSRQGHQWV� VDLG� WKDW� VRPHWLPHV�

GLVSXWHV�RFFXUUHG�DQG�������RI�UHVSRQGHQWV�VDLG�WKDW�WKHUH�ZHUH�IUHTXHQW�GLVSXWHV�EHWZHHQ�

UHVLGHQWV�LQ�WKH�VWXG\�DUHD��7KH�RFFXUUHQFH�RI�VXFK�GLVSXWHV�LV�FDXVHG�E\�ODQG�JUDEELQJ�DQG�

UHODWHG� ZRUN� SUREOHPV� ZKHWKHU� LQYROYLQJ� IHOORZ� QDWLYH� FLWL]HQV� RU� LQYROYLQJ� EHWZHHQ�

LQGLJHQRXV�SHRSOH� DQG�PLJUDQWV�� ,I� LW� LV� DVVRFLDWHG�ZLWK� WKH� H[LVWHQFH�RI� WRZHUV� DQG� IUHH�

VSDFH�FOHDQLQJ�DFWLYLWLHV��LW�LV�HVWLPDWHG�WKDW�WKH�SHUFHQWDJH�RI�FRQIOLFWV�ZLOO�LQFUHDVH�LI�WKH�

SURFHVV�RI� FOHDQLQJ� WKH� WRZHU�DQG� IUHH� VSDFH� LV� QRW� FDUULHG�RXW�ZLWK� H[LVWLQJ� DJUHHPHQWV�

DQG�623V�

�� 'HWHUPLQDWLRQ�RI�,PSRUWDQW�,PSDFWV

7R� GHWHUPLQH� WKH� LPSRUWDQW� QDWXUH� RI� WKH� LPSDFW� RI� WKH� HPHUJHQFH� RI� FRPPXQLW\� VRFLDO�

FRQIOLFW�FDQ�EH�VHHQ�IURP�WKH�LPSDFW�FULWHULD�DV�IROORZV �

D� 7KH�DPRXQW�RI�SRSXODWLRQ�WKDW�ZLOO�EH�DIIHFWHG

7KH� QXPEHU� RI� DIIHFWHG� SHRSOH� LV� WKH� SHRSOH� ZKR� ZRUN� DV� RZQHU� IDUPHUV� DQG�

FXOWLYDWRUV�ZKRVH�ODQG�LV�XVHG�DV� WRZHU�VLWHV��VSUHDG�RYHU���UHJHQFLHV����VXE�GLVWULFWV�

DQG����YLOODJHV��6R�WKH�LPSDFW�LV�LPSRUWDQW�

E� $UHD�RI�VSUHDG�RI�LPSDFW

7KH�HVWLPDWHG�DUHD�RI�LPSDFW�GLVWULEXWLRQ�FRYHUV�WKH�DUHD�DURXQG�WKH�WRZHU�VLWH� ,QFOXGHV���

GLVWULFWV����VXE�GLVWULFWV��DQG����YLOODJHV�QDPHO\�.DEXWHQ�/HERQJ��7KHUH�DUH���YLOODJHV�LQ�

/HERQJ� 6HODWDQ� 'LVWULFW�� QDPHO\� 7DED� $Q\DU� 9LOODJH� 0DQJNRKDUMR� 9LOODJH�� 6XNDVDUL�

9LOODJH��5LPER�3HQJDGDQJ�6XEGLVWULFW��7KHUH�DUH���YLOODJHV��QDPHO\�7DODQJ�5DWDX�9LOODJH��

5LPER�3HQJDGDQJ�9LOODJH��7LN�.XWR�9LOODJH��$LU�'LQJLQ�9LOODJH� �%LRD�6HQJRN���5HMDQJ�

/HERQJ�5HJHQF\��%HUPDQL�8OX�5D\D�'LVWULFW�� WKHUH�DUH ��YLOODJHV��QDPHO\�%DEDNDQ�%DUX�

9LOODJH��%DQJXQ�-D\D�9LOODJH��$LU�%HQLQJ�9LOODJH��7HEDW�7HQRQJ�/XDU�9LOODJH��3DO�9,,,���

(LJKW�9LOODJH�� 3DO� 7XMXK�9LOODJH�� 3DO� 6HUDWXV�9LOODJH�� %DQGXQJ�0DUJD�9LOODJH�� 'DWDUDQ�

7DSXV� 9LOODJH�� &XUXS� 8WDUD� 'LVWULFW� KDV� �� YLOODJHV�� QDPHO\� 7DEDUHQDK� 9LOODJH�� +HURHV�

9LOODJH�� 6XND� 'DWDQJ� 9LOODJH�� /XEXN� .HPEDQJ� 9LOODJH�� %DWXSDQFR� 9LOODJH�� &XUXS�

6XEGLVWULFW�KDV���YLOODJHV���YLOODJHV��QDPHO\�7DODQJ�%HQLK�9LOODJH��'ZL�7XQJJDO�9LOODJH��

&XUXS�6HODWDQ�'LVWULFW�KDV���YLOODJHV��QDPHO\�3XQJXN�/DODQJ�9LOODJH��/XEXN�8EDU�9LOODJH��

:DWDV�0DUJD�9LOODJH��.HSDKLDQJ�5HJHQF\��7KHUH�DUH���YLOODJHV�LQ�0HULJL�'LVWULFW��QDPHO\�

/XEXN�3HQ\DPXQ�9LOODJH��%XNLW�%DULVDQ�9LOODJH�DQG�8MDQ�0DV�6XE�'LVWULFW��7KHUH�DUH���

YLOODJHV��QDPHO\�%XUQLVDUL�DQG�3HNDORQJDQ�9LOODJHV��6R�WKH�LPSDFW�LV�LPSRUWDQW�
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F� 7KH�LQWHQVLW\�DQG�GXUDWLRQ�RI�WKH�LPSDFW�WDNHV�SODFH

7KH� LPSDFW� ZLOO� EH� WHPSRUDU\�� QDPHO\� GXULQJ� FRQVWUXFWLRQ� EXW� ZLWK� UHODWLYHO\� ORZ�

LQWHQVLW\��7KHUHIRUH�WKH�LPSDFW�LV�QRW�LPSRUWDQW�

G� 7KH�QXPEHU�RI�RWKHU�HQYLURQPHQWDO FRPSRQHQWV�WKDW�ZLOO�EH�DIIHFWHG

7KHUH�DUH�QR�RWKHU�HQYLURQPHQWDO�FRPSRQHQWV�DIIHFWHG��VR�WKH�LPSDFW�LV�QRW�LPSRUWDQW�

H� &XPXODWLYH�QDWXUH�RI�LPSDFW

,PSDFWV�DUH�FXPXODWLYH��VR�WKH\�DUH�LPSRUWDQW�

I� 5HYHUVLELOLW\�RU�LUUHYHUVLELOLW\�RI�WKH�LPSDFW

7KH� LPSDFW�ZLOO� EH� UHYHUVHG�� EHFDXVH� WKH� LPSDFW� RI� FRQVWUXFWLRQ� DFWLYLWLHV� RQ� VRFLDO�

FRQIOLFW�FDQ�EH�UHYHUVHG�LI�WKH�VRFLDOL]DWLRQ�RI�DFWLYLWLHV�FRQWLQXHV�DQG�FRQWLQXHV�ZLWK�

WKH�SURYLVLRQ�RI�IHHG�EDFNV�WKDW�DUH�SURDFWLYH�WR�WKH�UHDFWLRQV�RI�WKH�PDMRULW\�WKDW�DULVH

VXFK�DV�WKH�LQYROYHPHQW�RI�ORFDO�FRPPXQLWLHV�DQG�RWKHUV��7KHUHIRUH��LWV�QDWXUH�LV�QRW�

LPSRUWDQW�

%DVHG�RQ�WKH�GHVFULSWLRQ�RI�WKH�FULWHULD�IRU�WKLV�LPSRUWDQW�LPSDFW��WKH�LPSDFW�RI�WRZHU�VLWH�

FOHDQLQJ� DQG� IUHH� VSDFH� DFWLYLWLHV� RQ� WKH� FRQVWUXFWLRQ� SKDVH� RQ� WKH� HPHUJHQFH� RI� VRFLDO�

FRQIOLFW�LQ�WKH�FRPPXQLW\�LV�FDWHJRUL]HG�DV�DQ LPSRUWDQW�QHJDWLYH�LPSDFW�

������ 'HFUHDVLQJ�$LU�4XDOLW\

$� 0RELOL]DWLRQ�RI�+HDY\�(TXLSPHQW�DQG�&RQVWUXFWLRQ�0DWHULDOV

�� (VWLPDWHG�,PSDFW�0DJQLWXGH

0RELOL]DWLRQ�RI�KHDY\�HTXLSPHQW�DQG�FRQVWUXFWLRQ�PDWHULDOV�ZLOO�FDXVH�DQ�LQFUHDVH�LQ�ORFDO�

GXVW��7KLV� LV�GXH� WR� WKH�XVH�RI�YHKLFOHV�DQG�KHDY\�HTXLSPHQW� WR� WUDQVSRUW�HTXLSPHQW�DQG�

PDWHULDOV�IRU�FRQVWUXFWLRQ�

'LVWULEXWLRQ�RI�'XVW�3DUWLFOHV

'XVW� ZLOO� VSUHDG� DQG� FDXVH� GLVUXSWLRQ� WR� WKH� DFWLYLWLHV� RI� VXUURXQGLQJ� FRPPXQLWLHV��

HVSHFLDOO\�GXULQJ�WKH�GU\�VHDVRQ��$QRWKHU�LPSDFW�RI�GHULYDWLYHV�LV� WKH�SRWHQWLDO�IRU�$FXWH�

5HVSLUDWRU\� ,QIHFWLRQV� �$5,��GXH� WR� LQKDOHG�GXVW�DQG�HQWHULQJ� WKH� UHVSLUDWRU\�V\VWHP��7R�

HVWLPDWH� KRZ� IDU� WKH� GLVWULEXWLRQ� RI� GXVW� SDUWLFOHV�� IOXLG�SDUWLFOH� G\QDPLFV� HTXDWLRQV� DUH�

XVHG�IURP�6WRNH
V�/DZ�

7KH�VSHHG�RI�SDUWLFOHV�IDOOLQJ�WR�WKH�VXUIDFH�RI�WKH�VRLO�LV�GHWHUPLQHG�E\�WKH�HTXDWLRQ��
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9� �JȡS�GS�
����ȝD

LQIRUPDWLRQ��

GS  �GLDPHWHU�RI�GXVW�SDUWLFOHV  ����ȝP

J�  �JUDYLWDWLRQDO�DFFHOHUDWLRQ  �����P�GHWð

ȡS  �GHQVLW\�RI�GXVW�SDUWLFOHV  ��������OE�IWñ�

ȝD  �DLU�YLVFRVLW\  �����������OE�IW�GHW�

8VLQJ�WKH�GDWD�DQG�IRUPXOD�DERYH�� WKH�SDUWLFOH�YHORFLW\�IDOOLQJ�LV��������IW� ��VHF��7KH�

WLPH�QHHGHG�IRU�SDUWLFOHV� WR� IDOO�ZLWK�D�KHLJKW�GLIIHUHQFH�IURP�WKH�JURXQG� LV���PHWHUV�

������IW���7KLV�YDOXH�LV�DVVXPHG�WR�FDOFXODWH�WKH�KHLJKW�RI�H[KDXVW�IXPHV�IURP�YHKLFOHV�

LQWR�WKH�DLU��LV��

W��  ��WKH�KHLJKW�RI�WKH�SDUWLFOH�IDOOV��� �WKH�VSHHG�RI�SDUWLFOHV�IDOOLQJ��

 � ���� IW � �������IW�VHF

 � �����VHF

7KHQ��KRUL]RQWDO�GLVWDQFH�LV�IDOOLQJ�SDUWLFOHV��

6����  ��WKH�OHQJWK�RI�WLPH�SDUWLFOHV�IDOO��[��ZLQG�YHORFLW\��

 � ���� VHF [����� P�VHF

 � ���� P

7KH� UHVXOWV�RI� WKHVH� FDOFXODWLRQV� VKRZ� WKDW� D� UDGLXV�RI������P� IURP� WKH� VRXUFH�RI�KHDY\�

HTXLSPHQW� PRELOL]DWLRQ� DFWLYLWLHV� DQG� FRQVWUXFWLRQ� PDWHULDOV� ZLOO� EH� H[SRVHG� WR� GXVW��

&DOFXODWLRQV� WR� HVWLPDWH� WKH� UDGLXV� RI� GLVWULEXWLRQ� RI� GXVW� FRPH� IURP� RQH� VRXUFH� �L�H��

YHKLFOH��DQG�GR�QRW� WDNH�LQWR�DFFRXQW�RWKHU�VRXUFHV��'XVW�GLVWULEXWLRQ�LV� WKH�UDGLXV�RI�WKH�

YHKLFOH� XQWLO� WKH� YHKLFOH� SDVVHV� WKH� URDG� GXULQJ� WKH� PRELOL]DWLRQ� SURFHVV�� VR� WKDW� WKH�

GLVWULEXWLRQ�ZLOO�WDNH�SODFH�DORQJ�WKH�URDG�

7R� SUHGLFW� GXVW� UHVXVSHQVLRQ� FDXVHG� E\� WKH�PRYHPHQW� RI� KHDY\� HTXLSPHQW� LQ� WKH�ZRUN�

DUHD�� WKH� HTXDWLRQ� RI� WKH� $3��� �7KH� 8�6�� (QYLURQPHQWDO� 3URWHFWLRQ� $JHQF\� �(3$��

FRPSLODWLRQ�RI�DLU�SROOXWLRQ�HPLVVLRQ�IDFWRUV��YRXPH�����WK�HGLWLRQ�LV�XVHG �

HX  �������V�������6������:������ �Z������ �G�����

LQIRUPDWLRQ � HX �MXPODK�GHEX�SHU�SDQMDQJ�DUHD��OE�PLOH�

V  �VLOW�FRQWHQW ���

6  �YHKLFOH�VSHHG��PLOH���KRXU�
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:  �YHKLFOH�ZHLJKW��WRQV�

Z  �QXPEHU�RI�YHKLFOH�ZKHHOV

G  �WKH�QXPEHU�RI�GD\V�GRHV�QRW�UDLQ�LQ�RQH�\HDU

,I�VLOW�FRQWHQW�LV�NQRZQ�WR�EH�����WKH�VSHHG�RI�WKH�PDFKLQH�DW�PDQHXYHU�LV����NP���K�������

PLOHV ��KRXU���WKH�PDFKLQH�ZHLJKW�LV����WRQV��WKH�QXPEHU�RI�ZKHHOV�LV���SLHFHV��WKH�QXPEHU�

RI���\HDU�UDLQ\�GD\V�LV�������GD\V� VR�WKH�VSHHG�RI�WKH�VSUHDG�RI�GXVW�WKDW�ZLOO�EH�OLIWHG�LQWR�

WKH�DLU�DV�D�UHVXOW�RI�WKH�PRYHPHQW�RI�WKH�ZKHHOV�RI�WKH�YHKLFOH�WKURXJK�WKH�DLU�LV�

HX  ������������������������������� �������� �����������

 ������OE�PLOH §������OE�NP

,I�WKH�ZLGWK�RI�WKH�ZRUN�DUHD�RI�WKH�PDFKLQH�LV�����P�DQG�WKH�VWLUULQJ�KHLJKW��GXVW�SXII��LV���

P��WKHQ�WKH�FRQFHQWUDWLRQ�RI�WKH�GLVWULEXWLRQ�RI�GXVW�IURP�WKH SUHSDUHG�ODQG�LV�

&  � HX����ZLGWK�[�KHLJKW�ZRUN�DUHD�GXVW�

 � ����� [��������[������������[��[�������

 � ����������J�P�

%DVHG�RQ�WKH�FDOFXODWLRQV�DERYH��LW�VKRZV�WKDW�WKH�FRQFHQWUDWLRQ�RI�GXVW�LQ�WKH�DPELHQW�DLU�

ZKHQ� WKH�PDFKLQH� LV� RSHUDWLQJ� IRU�PRELOL]DWLRQ� DQG� GHPRELOL]DWLRQ� RI� KHDY\� HTXLSPHQW�

DQG�FRQVWUXFWLRQ�PDWHULDOV�UHDFKHV�����������J�P���:KLOH�WKH�FRQFHQWUDWLRQ�RI�GXVW�DW�WKH�

ORFDWLRQ� RI� WKH� FXUUHQW� UHVLGHQWLDO� DUHD� �EDVHOLQH�� UHDFKHG� ������ XJ�P��� UHVXOWLQJ� LQ� DQ�

LQFUHDVH� RI� DERXW� ���� WLPHV��$QG�ZKHQ� FRPSDUHG�ZLWK� WKH� VWDQGDUGV� LQ� DFFRUGDQFH�ZLWK�

*RYHUQPHQW�5HJXODWLRQ�1XPEHU����RI������� WKH�763�TXDOLW\� VWDQGDUG� LV�����XJ�P��� WKH�

763�YDOXH�RI�WKLV�DFWLYLW\�LV�KLJKHU�WKDQ�WKH�VWDQGDUG��7KLV�KLJK�FRQFHQWUDWLRQ�LV�H[SHFWHG�

WR�EH�UHGXFHG�GXULQJ�WKH�WUDQVSRUWDWLRQ�SURFHVV�ZKLFK�LV�FDUULHG�RXW�LQ�WXUQ�HYHU\�RQH�WUXFN��

%XW�LW�LV�VWLOO�LPSRUWDQW�EHFDXVH�WKHUH�DUH�SHRSOH�ZKR�KDYH�SDVVHG�WKH�PRELOL]DWLRQ�RI�WRROV�

DQG� PDWHULDOV�� HVSHFLDOO\� UHVLGHQWV� LQ� WKH� YLOODJH� RI� 'DWDUDQ� 7DSXV�� 3DO� 'HODSDQ�� DQG�

%DQJXQ�-D\D�

�� 'HWHUPLQDWLRQ�RI�,PSRUWDQW�,PSDFWV

7R�GHWHUPLQH� WKH� LPSRUWDQW�QDWXUH�RI� WKH� LPSDFW�RI�D�GHFUHDVH� LQ�DLU�TXDOLW\�FDQ�EH�VHHQ�

IURP�WKH�LPSDFW�FULWHULD�DV�IROORZV�
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D� 7KH�DPRXQW�RI�SRSXODWLRQ�WKDW�ZLOO�EH�DIIHFWHG

7KH�QXPEHU�RI�SHRSOH�DIIHFWHG�E\�WKH�VSUHDG�RI�GXVW�SDUWLFOHV�LV�WKH�SRSXODWLRQ�ZLWKLQ�DQ�

����� P� UDGLXV� IURP� WKH� URDG�� HVSHFLDOO\� WKH� VHWWOHPHQWV� SDVVHG� E\� YHKLFOHV�� HVSHFLDOO\�

UHVLGHQWV�LQ�WKH�YLOODJHV�RI�'DWDUDQ�7DSXV��3DO�'HODSDQ��%DQJXQ�-D\D�GDQ��DQG�7DED�$Q\DU�

9LOODJH�IRU�*,�ORFDWLRQV�WKH�LPSDFW�LV�LPSRUWDQW�

E� $UHD�RI�VSUHDG�RI�LPSDFW

7KH�GLVWULEXWLRQ�DUHD�RI�WKH�LPSDFW�FRYHUV�D�UDGLXV�RI�DERXW������P�IURP�WKH�ORFDWLRQ�

RI� FRQVWUXFWLRQ� DFWLYLWLHV�� HVSHFLDOO\� LQ� VHWWOHPHQWV� WKDW� DUH� FORVH� WR� WKH� HQWU\� DFFHVV�

WKDW�LV�SDVVHG�E\�WKH�YHKLFOH��VR�WKH�LPSDFW�LV�LPSRUWDQW�

F� 7KH�LQWHQVLW\�DQG�GXUDWLRQ�RI�WKH�LPSDFW�WDNHV�SODFH

/RZ�LPSDFW�LQWHQVLW\�DQG�WDNHV�SODFH�RQO\�ZKHQ�PRELOL]DWLRQ�RI�KHDY\�HTXLSPHQW�DQG�

FRQVWUXFWLRQ�PDWHULDOV�LV�FDUULHG�RXW��VR�WKDW�WKH�LPSDFW�LV�QRW�LPSRUWDQW�

G� 0DQ\�RWKHU�FRPSRQHQWV�RI�OLIH�ZLOO�VWD\

2WKHU�HQYLURQPHQWDO�FRPSRQHQWV�DIIHFWHG�DUH�KHDOWK�SUREOHPV��$5,��GXH�WR�H[SRVXUH�

WR�GXVW�LQ�FRQFHQWUDWLRQV�H[FHHGLQJ�WKH�TXDOLW\�VWDQGDUG������XJ���P���ZKLFK�LV�VXFNHG�

LQ�E\�UHVLGHQWV�QHDU�DFFHVV�WR�DFWLYLWLHV�ORFDWHG�DW�WKH�ORFDWLRQ�ZKHUH�WKH�YHKLFOH�SDVVHV�

DW�D�UDGLXV�RI������P��7KH�LPSDFW�RQ�,63$�LV�SUHGLFWHG�WR�EH�QRW�SHUPDQHQW�EHFDXVH�

WKH�LQFXEDWLRQ�SHULRG�RI�$5,�LV�JHQHUDOO\�DURXQG�����\HDUV�GHSHQGLQJ�RQ�WKH�UHFHSWRU�

KHDOWK� FRQGLWLRQV� DQG� WKH� TXDQWLW\� RI� GXVW� VXFNHG��ZKLOH� WKH� GXUDWLRQ� RI� H[SRVXUH� LV�

RQO\��WHPSRUDU\���VR�WKH�LPSDFW�LV�FRQVLGHUHG�WR�EH�QRQ�HVVHQWLDO�

H� &XPXODWLYH�QDWXUH�RI�LPSDFW

&KDQJHV� LQ� HQYLURQPHQWDO� TXDOLW\� WKDW� RFFXU� DUH� WHPSRUDU\�� ZLOO� QRW� DFFXPXODWH�

EHFDXVH� LW� ZLOO� VWRS� ZKHQ� WKH� DFWLYLW\� VWRSV�� 7KXV� WKH� LPSDFW� LV� FRQVLGHUHG�

LQVLJQLILFDQW�

I� 5HYHUVLELOLW\�RU�LUUHYHUVLELOLW\�RI�WKH�LPSDFW

7KH�LPSDFW�LV�UHYHUVHG�EHFDXVH�WKH�H[SRVXUH�WLPH�LV�UHODWLYHO\�VKRUW��WKH�LPSDFW�RFFXUV�

ZKHQ�WKH�DFWLYLW\�WDNHV�SODFH��VR�WKH�LPSDFW�LV�QRW�LPSRUWDQW�

%DVHG�RQ� WKHVH� FRQVLGHUDWLRQV�� WKH� LPSDFW�RI�KHDY\�HTXLSPHQW�DQG�PDWHULDO�PRELOL]DWLRQ�

DFWLYLWLHV�RQ�DLU�TXDOLW\�GHJUDGDWLRQ��HVSHFLDOO\�GXVW��LV�FRQVLGHUHG�DQ LPSRUWDQW�QHJDWLYH�

LPSDFW�
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�������,QFUHDVHG�1RLVH�,QWHQVLW\

$� 0RELOL]DWLRQ� DQG� 'HPRELOL]DWLRQ� RI� +HDY\� (TXLSPHQW� DQG� &RQVWUXFWLRQ�

0DWHULDOV

�� (VWLPDWHG�,PSDFW�0DJQLWXGH

7KH� LPSDFW� FDXVHG� E\� WKH� PRELOL]DWLRQ� DQG� GHPRELOL]DWLRQ� RI� KHDY\� HTXLSPHQW� DQG�

FRQVWUXFWLRQ�PDWHULDOV�RQ�WKH�LQFUHDVH�LQ�QRLVH�ZDV�VRXUFHG�IURP�WKH�YHKLFOHV�XVHG��QDPHO\�

PDWHULDOV�WUDQVSRUWHG�E\�WUXFNV�LQ�WKH�DPRXQW�RI�����WUXFNV���GD\��6RXUFHV�RI�QRLVH�FDXVHG�

E\� WKHVH� YHKLFOHV� LQFOXGH� LQWHUPLWWHQW� W\SHV�� 7R� SUHGLFW� WKH� SDWWHUQ� RI� QRLVH� GLVWULEXWLRQ�

IURP�YHKLFOHV�WUDYHOLQJ�RQ�WKH�SDWK�RI�PRELOL]DWLRQ�DQG�GHPRELOL]DWLRQ�RI�KHDY\�HTXLSPHQW�

DQG� FRQVWUXFWLRQ� PDWHULDOV� WR� WKH� VXUURXQGLQJ� HQYLURQPHQW�� LW� LV� DVVLVWHG� WKURXJK� WKH�

IROORZLQJ�PDWKHPDWLFDO�FDOFXODWLRQV�

0RYLQJ�VRXUFH

�୲ ൌ �୭  ͳͲ ���ሺ�୧Ȁ�୧ Ǥ �ሻ  ͳͲ ���ሺͳͷȀ�ሻଵǡହ െ ͳ͵

LQIRUPDWLRQ� ,W  1RLVH�LQWHQVLW\�DW�WKH�UHFHLYLQJ�ORFDWLRQ��UHFHSWRU�

,R  1RLVH�LQWHQVLW\�DW�WKH�VRXUFH

1L  7KH�QXPEHU�RI�YHKLFOHV�SDVVLQJ�VLPXOWDQHRXVO\

YL  6SHHG�RI�D�SDVVLQJ�YHKLFOH

7  7KH�OHQJWK�RI�H[SRVXUH

G  'LVWDQFH�RI�QRLVH�VRXUFH�WR�UHFHLYHU��UHFHSWRU��

)LJXUHV�������������DUH�FRUUHFWLRQ�IDFWRUV��FRQVWDQW�

7KH�DSSURDFK� WDNHQ� LV� WKDW� WKH�VRXQG�HPLWWHG�E\� WKH�YHKLFOH� LV� WDNHQ�DW�DQ�DYHUDJH�RI����

G%$�DW� WKH�VRXUFH��HVWLPDWHG�KLJK� LQWHQVLW\�IRU�PRELOL]DWLRQ�DFWLYLWLHV�FDXVHV�KLJK�QRLVH��

DQG� HVWLPDWHG� QRLVH� YDOXHV� IRU� YHKLFOHV� IURP� WUXFNV� EDVHG RQ� OLWHUDWXUH� DQG� VLPLODU�

DFWLYLWLHV���DYHUDJH�YHKLFOH�VSHHG�LV����NP�KU��ZKLOH�WKH�LQLWLDO�EDVHOLQH�QRLVH�OHYHO�DURXQG�

WKH� VWXG\� DUHD� LV� ���� ��� � ������ G%$�� WKH� IRUHFDVW� RI� QRLVH� GLVWULEXWLRQ� GXULQJ� KHDY\�

HTXLSPHQW�PRELOL]DWLRQ�DQG�GHPRELOL]DWLRQ�DFWLYLWLHV�DQG�FRQVWUXFWLRQ�PDWHULDO�LV�VKRZQ�LQ�

WKH�IROORZLQJ�WDEOH�
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7DEOH������5HVXOWV�RI�&DOFXODWLRQ�RI�1RLVH�'LVWULEXWLRQ�VRXUFHG�IURP�9HKLFOHV�

0RELOL]DWLRQ�DQG�'HPRELOL]DWLRQ�RI�+HDY\�(TXLSPHQW�DQG�&RQVWUXFWLRQ�0DWHULDOV

5DGLXV �P�
.HELVLQJDQ

.RQWULEXVL�
.HQGDUDDQ �G%$�

7RWDO�.HELVLQJDQ �G%$�

�� ����� �����

�� ����� �����

�� ����� �����

�� ����� �����

��� ����� �����

��� ����� �����

��� ����� �����

��� ����� �����

��� ����� �����

��� ����� �����

��� ����� �����

��� ����� �����
6RXUFH��&DOFXODWLRQ�5HVXOWV������
'HVFULSWLRQ�� 1RLVH� TXDOLW\� VWDQGDUGV� EDVHG� RQ� .(30(1/+� 1R�� .(3���� ��
0(1/+���������������G%$�5RDG�$OORFDWLRQ�����G%$�6HWWOHPHQWV

%DVHG� RQ� WKH� WDEOH� DERYH�� WKH� UHVXOWV� RI� YHKLFOH� FRQWULEXWLRQ� FDOFXODWLRQV� XVH� WKH� QRLVH�

LQWHQVLW\�IRUPXOD�IRU�PRYLQJ�VRXUFHV��ZKLOH�WKH�WRWDO�QRLVH�LV�WKH�VXP�RI�EDFNJURXQG�QRLVH�

RI��������� ������G%$��DQG�QRLVH�IURP�YHKLFOHV�PHDVXUHG�IURP�WKH�SRLQW�RI�DFWLYLW\�WR�WKH�

SRLQW�UHFHSWRUV�EDVHG�RQ�QRLVH�DGGLWLRQ�UXOHV��,W�DSSHDUV�LQ�WKH�WDEOH��WKDW�WKH�UDGLXV�RI�WKH�

GLVWULEXWLRQ� RI� QRLVH� UHFHSWRUV�� HVSHFLDOO\� UHVLGHQWV��ZLOO� RFFXU�ZLWKLQ� D� UDGLXV� RI� ����P�

IURP� WKH� VRXQG� VRXUFH��ZKLOH� DIWHU� WKH�����PHWHU� UDGLXV�KDV�PHW� WKH� VWDQGDUGV��EXW�ZLWK�

SDVVLQJ�YHKLFOH�SURMHFW� DFWLYLWLHV�� WKH�VRXQG�ZLOO�EH� IHOW�ZKHQ� WKH YHKLFOH�SDVVHV� WKURXJK�

WKH�VHWWOHPHQW�

�� 'HWHUPLQDWLRQ�RI�,PSRUWDQW�,PSDFWV

7R�GHWHUPLQH� WKH� LPSRUWDQW�SURSHUWLHV�RI� WKH� LPSDFW�RI� LQFUHDVHG�QRLVH�FDQ�EH�VHHQ�IURP�

WKH�LPSDFW�FULWHULD�DV�IROORZV�

D� 7KH�DPRXQW�RI�SRSXODWLRQ�WKDW�ZLOO�EH�DIIHFWHG

7KH�QXPEHU�RI�SHRSOH�DIIHFWHG�E\�WKH�GLVWULEXWLRQ�RI�QRLVH�LV�WKH�SRSXODWLRQ�ZLWKLQ�D�

���� P� UDGLXV� RI� URDG� ORFDWLRQ� XVHG� IRU� PRELOL]DWLRQ� DQG� GHPRELOL]DWLRQ� RI� KHDY\�

HTXLSPHQW� DQG� FRQVWUXFWLRQ� PDWHULDOV�� HVSHFLDOO\� UHVLGHQWV� QHDU� WKH� DFFHVV� DUHD��
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DFWLYLWLHV� WKDW� DUH� SDVVHG� E\� YHKLFOHV�� HVSHFLDOO\� UHVLGHQWV� LQ�'DWDUDQ�7DSXV�9LOODJH��

3DO�(LJKW��DQG�%DQJXQ�-D\D��VR�WKH�LPSDFW�LV�LPSRUWDQW�

E� $UHD�RI�VSUHDG�RI�LPSDFW

7KH�GLVWULEXWLRQ�DUHD�RI�WKH�LPSDFW�FRYHUV�D�UDGLXV�RI�DERXW�����P�IURP�WKH�URDG�WKDW�

WKH�YHKLFOH�SDVVHV�LQ�VHWWOHPHQWV��HVSHFLDOO\�UHVLGHQWV�LQ�WKH�YLOODJHV�RI�'DWDUDQ�7DSXV��

3DO�'HODSDQ��%DQJXQ�-D\D��DQG�7DODQJ�'RQRN�9LOODJH�VR�WKDW�WKH�LPSDFW�LV�LPSRUWDQW�

F� 7KH�LQWHQVLW\�DQG�GXUDWLRQ�RI�WKH�LPSDFW�WDNHV�SODFH

7KH� LQWHQVLW\�RI� WKH� LPSDFW� LV�TXLWH� ORZ�� WDNLQJ�SODFH�RQO\�ZKHQ� WKH�PRELOL]DWLRQ�RI�

KHDY\�HTXLSPHQW�DQG�FRQVWUXFWLRQ�PDWHULDOV�LV�FDUULHG�RXW�ZLWK�DQ�LQWHQVLW\�RI������UK\�

��GD\��VR�WKDW�WKH�LPSDFW�LV�LPSRUWDQW�

G� 7KH�QXPEHU�RI�RWKHU�HQYLURQPHQWDO�FRPSRQHQWV�WKDW�ZLOO�EH�DIIHFWHG

.RPSRQHQ� OLQJNXQJDQ� KLGXS� ODLQ� \DQJ� WHUNHQD� GDPSDN� DGDODK� WLPEXOQ\D� VLNDS� GDQ�

SHUVHSVL� PDV\DUDNDW� PHQMDGL� QHJDWLI� DNLEDW� NHQ\DPDQDQ� SHQGXGXN� WHUJDQJJX�

VHKLQJJD�GDPSDNQ\D�GLDQJJDS�EHUVLIDW�SHQWLQJ�

H� &XPXODWLYH�QDWXUH�RI�LPSDFW

,PSDFW�ZLOO�QRW�DFFXPXODWH�EHFDXVH� WKH QRLVH� WKDW�DULVHV� LV� WHPSRUDU\��7KHUHIRUH� WKH�

LPSDFW�LV�FRQVLGHUHG�WR�EH�QRQ�HVVHQWLDO�

I� 5HYHUVLELOLW\�RU�LUUHYHUVLELOLW\�RI�WKH�LPSDFW

7KH�LPSDFW�ZLOO�EH�UHYHUVHG�EHFDXVH�WKH�LPSDFW�LV�QRW�SHUPDQHQW��VR�WKH�LPSDFW�LV�QRW�

LPSRUWDQW�

%DVHG� RQ� WKH� GHVFULSWLRQ� RI� WKH� FULWHULD� IRU� LPSRUWDQW� LPSDFWV�� WKH� LPSDFW� RI� WKH�

PRELOL]DWLRQ�DQG�GHPRELOL]DWLRQ�RI�KHDY\�HTXLSPHQW�DQG�FRQVWUXFWLRQ�PDWHULDOV�RQ�QRLVH�

LQFUHDVHV�LV�FDWHJRUL]HG�DV�DQ LPSRUWDQW�QHJDWLYH�LPSDFW�

�������7UDIILF�6DIHW\�'LVRUGHUV

$��0RELOL]DWLRQ�DQG�'HPRELOL]DWLRQ�RI�KHDY\�HTXLSPHQW�DQG�FRQVWUXFWLRQ�PDWHULDOV

�� (VWLPDWHG�,PSDFW�0DJQLWXGH

7KH� PRELOL]DWLRQ� DQG� GHPRELOL]DWLRQ� DFWLYLWLHV� RI� FRQVWUXFWLRQ� WRROV� DQG� PDWHULDOV� ZLOO�

KDYH�DQ�LPSDFW�RQ�WUDIILF�LQ�WKH�IRUP�RI�GLVUXSWLRQ�WR�WUDIILF�VDIHW\��7KH�QXPEHU�RI�KHDY\�

HTXLSPHQW�WR�EH�WUDQVSRUWHG�LV�QRW�WRR�ODUJH��EXW�WKH�FRQGLWLRQ�RI�WKH�URDG�WR�WKH�ORFDWLRQ�RI�
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WKH�DFWLYLW\�LV�D�YLOODJH�URDG�WKDW�LV�UHODWLYHO\�QRW�WRR�FURZGHG�DQG�LV�UHODWLYHO\�QDUURZ�WR�EH�

SDVVHG�E\�YHKLFOHV�FDUU\LQJ�WRROV�DQG�PDWHULDOV�IRU��7UDQVSRUWDWLRQ�ZLOO�EH�FDUULHG�RXW�E\�

FDU�WUXFN�DQG�SLFNXS�DFFRUGLQJ�WR� WKH�TXDOLW\�RI�WKH�URDG�DQG�WKH�ORFDWLRQ�WKDW�DOORZV�IRU�

WUDQVSRUWDWLRQ�E\�YHKLFOH�

7UDQVSRUWDWLRQ�RI�HTXLSPHQW�DQG�PDWHULDOV�LV�FDUULHG�RXW�GXULQJ�WKH�FRQVWUXFWLRQ�SHULRG�RI�

DERXW�����\HDUV�XVLQJ�WKH�VWDWH�SURYLQFH�GLVWULFW�VXE�GLVWULFW�DQG�YLOODJH�URDG��7UDQVSRUW�E\�

YHKLFOH�FDQ�EH�GRQH�ZLWK�D�UHOD\�WDLORUHG�WR�WKH�DELOLW\�DQG�W\SH�RI�URDG�WKDW�PXVW�EH�SDVVHG�

7R� ILQG� RXW� WKH� LPSDFW� RI� WUDIILF�� WKH� FDOFXODWLRQ� RI� WKH� GHJUHH� RI� VDWXUDWLRQ� �'6�� LV�

FDOFXODWHG� RU� WKH� UDWLR� EHWZHHQ� WKH� YROXPH� DQG� WKH� FDSDFLW\� RI� WKH� H[LVWLQJ� URDG�� E\�

FRPSDULQJ� WKH� FRQGLWLRQV� DW� WKH� WLPH�RI� WKH� VWXG\�ZLWK� SUHGLFWLRQV� RI� LQFUHDVLQJ� YHKLFOH�

YROXPH�GXULQJ�WKH�FRQVWUXFWLRQ�SKDVH��7DEOH��

3UHGLFWLRQV�RQ�WKH�LQFUHDVH�LQ�WUDIILF�IORZ�YROXPH�ZHUH�FDUULHG�RXW�DW�WZR�ORFDWLRQ�SRLQWV�

RQ� WKH� URDG� WR� EH� WUDYHUVHG� RQ� HTXLSPHQW� WUDQVSRUWDWLRQ� DQG� 6877� DQG� *,� PDWHULDOV��

QDPHO\�WKH�&XUXS�7HV�DQG�7HV�7DED�$Q\DU�VHFWLRQV��ZLWK�UHVXOWV�SUHVHQWHG�LQ�7DEOH�

%DVHG� RQ� WKH� WDEOH�� WKHUH� ZLOO� EH� DQ� LQFUHDVH� LQ� '6� RQ� WKH� WZR� URDG� VHFWLRQV� ZKHQ�

FRQVWUXFWLRQ�LV�FDUULHG�RXW�IRU�RQH�\HDU��QDPHO\�RQ�WKH�&XUXS�7HV�DQG�7HV�7DED�VHFWLRQV��

UHVSHFWLYHO\��WUDIILF�GXULQJ�FRQVWUXFWLRQ�LV�VWLOO�IDU�EHORZ�WKH�H[LVWLQJ�URDG�FDSDFLW\�DURXQG�

WKH�SURMHFW�VLWH�

7DEOH������7UDIILF�LPSDFW�HVWLPDWHV�EDVHG�RQ�URDG�FDSDFLW\�YDOXHV��&�

DQG�WKH�GHJUHH�RI�WUDIILF�VDWXUDWLRQ��'6�

1R�
8UDLDQ

QXPEHU�RI�
WRZHUV�
�SLHFHV�

:HLJKW
�WRQV�

QXPEHU�RI�
ULW

#���WRQV

$PRXQW�
RI�ULW
SHU�GD\
�����DQG�
����GD\V�

QXPEHU�
RI�

YHKLFOHV���
���KRXUV

9HKLFOH���
KRXU

� � � � � � � �

$� -OQ�&XUXS�7HV��'V�'DWDUDQ�WDSXV�

� �0DWHULDO�6877���*,��WUXFN���WRQ� ��� ����� ���� ����� ����� �����

� �0LQLEXV��RSHUDWLQJ�PDQDJHU� � � � � � �����

� �3LFNXS��WUDQVSRUW�DVVLVWDQFH� � � � � � �����

7RWDO ����

%� -OQ�7HV�7DED�$Q\DU��.HO��7HV�

� �0DWHULDO�6877���*,��WUXFN���WRQV� �� ���� ��� ���� ����� �����

� �0LQLEXV��RSHUDWLQJ�PDQDJHU� � � � � � �����

� �3LFNXS��WUDQVSRUW�DVVLVWDQFH� � � � � � �����

7RWDO ����
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$GYDQFHG

1R� 8UDLDQ (03
��

9RO��WKH�
ULVH�RI�
WUDIILF

&XUUHQW�
9RO

7RWDO
&DSDFLW

\
'6��

,QFUHDV
H�WKH�
'6

�603�KRXU���

ZLWK�
WKH�
SURM
HFW

&XUUH
QWO\

� � � ����� �� �� ��

$� -OQ�&XUXS�7HV��'V�'DWDUDQ�WDSXV�

� �0DWHULDO�6877���*,��WUXFN���WRQ� ��� ���� � � � � � �

� �0LQLEXV��RSHUDWLQJ�PDQDJHU� ��� ���� � � � � � �

� �3LFNXS��WUDQVSRUW�DVVLVWDQFH� ��� ����

7RWDO ���� ��� ������ ������
����
��

����� ������

%� -OQ�7HV�7DED�$Q\DU��.HO��7HV�

� �0DWHULDO�6877���*,��WUXFN���WRQV� ��� ���� � � � � � �

� �0LQLEXV��RSHUDWLQJ�PDQDJHU� ��� ���� � � � � � �

� �3LFNXS��WUDQVSRUW�DVVLVWDQFH� ��� ����

7RWDO ���� ��� ������ ������
����
��

����� ������

6RXUFH �������ILHOG�REVHUYDWLRQ��DQG�GDWD�SURFHVVLQJ�EDVHG�RQ�0.-,��������
,QIRUPDWLRQ ��
�� �(03���(TXLYDOHQW�RI�3DVVHQJHU�&DUV��QDPHO\��FRQVWDQWV�WR�HTXDOL]H�WKH�RYHUDOO�XVH�RI�VSDFH

MHQLV�NHQGDUDDQ�
�� �603���KRXU��3DVVHQJHU�&DU�8QLW��L�H���XQLW�SURGXFHG�IURP�WKH�SURFHVV�RI�HTXDWLQJ�VSDFH�XVDJH�
�� �'HJUHH�RI�6DWXUDWLRQ�'6� �'HJUHH�RI�VDWXUDWLRQ�RU�DOVR�FDOOHG�9�&�5DWLR�

:KLOH�RQ�ERWK�URDGV��QDPHO\��&XUXS�7HV�DQG�7HV�7DED�$Q\DU�DW� WKLV� WLPH�EDVHG�RQ�GDWD�

FROOHFWLRQ�FDUULHG�RXW�VWLOO�KDV�D�UHODWLYHO\�VPDOO�'6�YDOXH��ERWK�RI�WKHP�DUH�������RU�������

ZLWK� DQ� DYHUDJH� WUDIILF� IORZ� YROXPH� VHTXHQWLDO� DYHUDJH� RI� ���� DQG� ���� 603� �� KRXU�

�SDVVHQJHU�FDU�XQLWV�SHU�KRXU��RU�����DQG�����YHKLFOHV���KRXU�

&RQJHVWLRQ� LV� SUHGLFWHG� WR� RFFXU� ZKHQ� WKH� WUDQVSRUW� YHKLFOH� SDVVHV� WKH� DFFHVV� URDG�

LQWHUVHFWLRQ�RI�WKH�UHODWLYHO\�EXV\�*,�ORFDWLRQ��VR�LW�LV�IHDUHG�WKDW�WKHUH�ZLOO�EH�D�GLVUXSWLRQ�

WR�WUDIILF�VDIHW\�

�� 'HWHUPLQDWLRQ�RI�,PSRUWDQW�,PSDFWV

7R�GHWHUPLQH�WKH�LPSRUWDQW�QDWXUH�RI�WKH�LPSDFW�RI�GLVUXSWLRQ�RI�WUDIILF�VDIHW\ FDQ�EH�VHHQ�

IURP�WKH�LPSDFW�FULWHULD�DV�IROORZV�

D� 7KH�DPRXQW�RI�SRSXODWLRQ�WKDW�ZLOO�EH�DIIHFWHG

7KH� QXPEHU� RI� SHRSOH� DIIHFWHG� LV� WKH� SRSXODWLRQ�ZKR� DUH� LQ� WKH� DFFHVV� URDG� WR� WKH�

FRQVWUXFWLRQ�VLWH�RI�WKH�WRZHU��ZLOO�SDVV�-DODQ�&XUXS�XQWLO�-DODQ�7HV��WKHQ�5RDG�7HVW�WR�
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7DED� $Q\DU�� $FFHVV� WR� WKH� WRZHU� FRQVWUXFWLRQ� VLWH� SDVVHV� WKURXJK� 'DWDUDQ� 7DSXV�

9LOODJH��3DO�'HODSDQ��%DQJXQ� -D\D�� DQG�7DODQJ�'RQRN�9LOODJH� VR� WKDW� WKH� LPSDFW� LV�

LPSRUWDQW�

E� $UHD�RI�VSUHDG�RI�LPSDFW

7KH� GLVWULEXWLRQ� RI� WKH� LPSDFW� RI� WKH� GLVUXSWLRQ� RI� WUDIILF� VDIHW\� LQFOXGHV� WKH�&XUXS�

URDG� WR� -DODQ�7HV� �'DWDUDQ�7DSXV�9LOODJH��� WKHQ� -DODQ�7HV� WR�7DED�$Q\DU� LV�PDLQO\�

FURVVHG�� EHIRUH� WKH� HQWUDQFH� WR� WKH� FRQVWUXFWLRQ� VLWH�� DQG� -DODQ� 7HV� DFFHVV� WR� WKH�

VXEVWDWLRQ�VR�WKDW�WKH�LPSDFW�LV�LPSRUWDQW�

F� 7KH�LQWHQVLW\�DQG�GXUDWLRQ�RI�WKH�LPSDFW�WDNHV�SODFH

7KH�LQWHQVLW\�IRU�WRZHU�FRQVWUXFWLRQ�LV�VPDOO�EHFDXVH�WKH�QXPEHU�RI�ULWHV�DW�SHDN�WLPH�

LV���� UK\�GD\�� WKH� DFWLYLW\�SHULRG� LV� UHODWLYHO\� ORQJ��ZKLFK� LV� DURXQG���������� VR� WKH�

LPSDFW�LV�LPSRUWDQW�

G� 7KH�QXPEHU�RI�RWKHU�HQYLURQPHQWDO�FRPSRQHQWV�WKDW�ZLOO�EH�DIIHFWHG

'LVUXSWLRQ� RI� WUDIILF� VDIHW\� ZLOO� DOVR� KDYH� DQ� LPSDFW� RQ� WKH� HPHUJHQFH� RI� QHJDWLYH�

DWWLWXGHV� DQG� SHUFHSWLRQV� RI� WKH� FRPPXQLW\� GXH� WR� GLVWXUEHG� FRPIRUW�� 7KHUHIRUH� WKH�

LPSDFW�LV�LPSRUWDQW�

H� &XPXODWLYH�QDWXUH�RI�LPSDFW

7KH�LPSDFW�GRHV�QRW�DFFXPXODWH�EHFDXVH�LW�WDNHV�SODFH�LQ�D�UHODWLYHO\�LQFUHDVLQJ�WLPH��

ZKLFK�LV�����\HDU��VR�WKDW�WKH�LPSDFW�LV�QRW�LPSRUWDQW�

I� 5HYHUVLELOLW\�RU�LUUHYHUVLELOLW\�RI�WKH�LPSDFW

7KH�LPSDFW�ZLOO�EH�UHYHUVHG�EHFDXVH�WKH�LPSDFW�LV�QRW�SHUPDQHQW�DQG�ZLOO�VWRS�ZKHQ�

WKH�DFWLYLW\�LV�FRPSOHWHG��VR�WKH�LPSDFW�LV�QRW�LPSRUWDQW�

%DVHG� RQ� WKH� GHVFULSWLRQ� RI� WKH� FULWHULD� IRU� LPSRUWDQW� LPSDFWV�� WKH� LPSDFW� RI� WKH�

PRELOL]DWLRQ� RI� KHDY\� HTXLSPHQW� DQG� PDWHULDOV� RQ� WKH� GLVUXSWLRQ� RI� WUDIILF� VDIHW\� LV�

FDWHJRUL]HG�DV�DQ�LPSRUWDQW�QHJDWLYH�LPSDFW�
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�������5RDG�'DPDJH�2FFXUUHG

$��0RELOL]DWLRQ�DQG�'HPRELOL]DWLRQ�RI�KHDY\�HTXLSPHQW�DQG�FRQVWUXFWLRQ�PDWHULDOV

�� (VWLPDWHG�,PSDFW�0DJQLWXGH

7KH� PRELOL]DWLRQ� DQG� GHPRELOL]DWLRQ� DFWLYLWLHV� RI� FRQVWUXFWLRQ� WRROV� DQG� PDWHULDOV� ZLOO�

KDYH�DQ�LPSDFW�RQ�WUDIILF�WKDW�FDXVHV�GDPDJH�WR�WKH�URDG��7KH�QXPEHU�RI�KHDY\�HTXLSPHQW�

WR�EH�WUDQVSRUWHG�LV�WRR�ODUJH��EXW�WKH�URDG�WR�WKH�ORFDWLRQ�RI�YLOODJH�DFWLYLWLHV�LV�UHODWLYHO\�

QRW� WRR�GHQVH�DQG� UHODWLYHO\�GHQVH� IRU�YHKLFOHV� FDUU\LQJ�HTXLSPHQW�DQG�PDWHULDOV�� DQG� LV�

QRW� LQWHQGHG�IRU�KHDY\�YHKLFOHV��HVSHFLDOO\�VXE�GLVWULFW�DQG�YLOODJH� URDGV��ZKLFK�UHTXLUHV�

FRQGHQVDWLRQ� RI� EURNHQ� DVSKDOW� RU� HYHQ� D� GLUW� URDG�� 7KH� &XUXS�7HVW� DQG� 7DED� $Q\DU�

VHFWLRQV�ZLOO�DIIHFW�YROXPH�E�WUDIILF�IRU�RQH�\HDU�ZKHQ�WKLV�DFWLYLW\�LV�FDUULHG�RXW�DW������

DQG������603���KRXU��UHVSHFWLYHO\���

%DVHG� RQ� WKH� URDG� FRQGLWLRQV� DQG� FXUUHQW� URDG� FDSDFLW\�� HVSHFLDOO\� RQ� WKH� URDGV� DERYH��

WKHUH� LV� D� UHODWLYHO\� VPDOO� LQFUHDVH� LQ� WUDIILF� JHQHUDWLRQ� GXH� WR� WKLV� DFWLYLW\�� KRZHYHU��

EHFDXVH�WKH�URDG�LV�UHODWLYHO\�QDUURZ�DQG�WKH�GLUHFWLRQ�RI�GHSDUWXUH���ZRUN�LV�WKH�UDPS��LW�LV�

TXLWH�SRWHQWLDO�WR�FDXVH�WUDIILF�DFFLGHQWV�DQG�IXUWKHUPRUH��LW�FDQ�DOVR�EH�GDPDJH�WR�WKH�URDG�

5RDG�GDPDJH�FDQ�RFFXU�LQ�VXE�GLVWULFW�DQG�YLOODJH�URDG�ORFDWLRQV��VRPH�RI�ZKLFK�DUH�VWLOO�LQ�

WKH� IRUP� RI� ODQG�� EHFDXVH� WKLV� URDG� ZLOO� EH� WUDYHUVHG� E\ WUXFNV� RU� SLFNXSV� WUDQVSRUWLQJ�

PDWHULDOV� DQG� HTXLSPHQW�� $� VPDOO� YHKLFOH� ZLOO� EH� XVHG� LQ� WUDQVSRUWLQJ� HTXLSPHQW� DQG�

PDWHULDOV� WR� WKH� ORFDWLRQ� SRLQW� ZKHUH� WKH� WUXFN� FDU� FDQQRW� HQWHU� DJDLQ�� DQG� WKHQ� E\�

PRWRUELNH�WUDQVSRUWDWLRQ��FDUWV�RU�RQ�WKH�VKRXOGHUV��XS�WR�WKH�ORFDWLRQ�RI�WKH�WRZHU�VLWH�

5RDGV� DQG� SDWKV� FDQ� EH� XVHG� IRU� WUDQVSRUWDWLRQ� HTXLSPHQW� IRU� HTXLSPHQW� DQG� WRZHU�

PDWHULDOV�� XVLQJ� H[LVWLQJ� URDGV� DQG�SDWKV� DQG�ZLWK� WKH� KHOS� RI� WKH� ORFDO� FRPPXQLW\� DV� D�

VLJQSRVW��%XW�LQ�JHQHUDO�WKLV�WUDQVPLVVLRQ�OLQH�LV�QRW�IDU�IURP�WKH�ORFDWLRQ�RI�WKH�KLJKZD\�VR�

LW� LV� HVWLPDWHG� WKDW� WKH� ORFDWLRQ� RI� WKH� H[LVWLQJ� WRZHU� VLWHV� LV� VWLOO� DIIRUGDEOH� LQ�

WUDQVSRUWDWLRQ�� VR� WKDW� SRWHQWLDO� GDPDJH� WR� WKH� URDG� RU� WKH� DUHD� QHDU� WKH� URDG� FDQ� EH�

PLQLPL]HG�

5RDG� GDPDJH� LV� DOVR� H[SHFWHG� WR RFFXU� ZKHQ� WKH� YHKLFOH� WUDQVSRUWLQJ� WKH� IXHO� PDWHULDO�

HQWHUV� WKH� *,� FRQVWUXFWLRQ� DFFHVV� URDG� ZKLFK� LV� D� URDG� DFFHVV� WR� WKH� JDUGHQ� E\� WKH�

FRPPXQLW\�
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�� 'HWHUPLQDWLRQ�RI�,PSRUWDQW�,PSDFWV

7R�GHWHUPLQH�WKH�LPSRUWDQW�SURSHUWLHV�RI�WKH�LPSDFW�RI�URDG�GDPDJH�FDQ�EH�VHHQ�IURP�WKH�

LPSDFW�FULWHULD�DV�IROORZV�

D� 7KH�DPRXQW�RI�SRSXODWLRQ�WKDW�ZLOO�EH�DIIHFWHG

7KH� QXPEHU� RI� SHRSOH� DIIHFWHG� LV� WKH� SRSXODWLRQ�ZKR� DUH� LQ� WKH� DFFHVV� URDG� WR� WKH�

FRQVWUXFWLRQ�VLWH�RI�WKH�WRZHU��ZLOO�SDVV�-DODQ�&XUXS�WR�-DODQ�7HV��'HVD�'DWDUDQ�7DSXV��

DQG� WKHQ� 7HVW� WR� 7DED� $Q\DU�� $FFHVV� WR� WKH� WRZHU� FRQVWUXFWLRQ� VLWH� SDVVHV� WKURXJK�

'DWDUDQ�7DSXV�9LOODJH��3DO�'HODSDQ��%DQJXQ�-D\D��DQG�7DODQJ�'RQRN�9LOODJH�VR�WKDW�

WKH�LPSDFW�LV�LPSRUWDQW�

E� $UHD�RI�VSUHDG�RI�LPSDFW

7KH� GLVWULEXWLRQ� RI� WKH� LPSDFW� RI� WKH� GLVUXSWLRQ� RI� WUDIILF� VDIHW\� LQFOXGHV� WKH�&XUXS�

URDG� WR� -DODQ�7HV� �'DWDUDQ�7DSXV�9LOODJH��� WKHQ� -DODQ�7HV� WR�7DED�$Q\DU� LV�PDLQO\�

FURVVHG�� EHIRUH� WKH� HQWUDQFH� WR� WKH� FRQVWUXFWLRQ� VLWH�� DQG� -DODQ� 7HV� DFFHVV� WR� WKH�

VXEVWDWLRQ�VR�WKDW�WKH�LPSDFW LV�LPSRUWDQW�

F� 7KH�LQWHQVLW\�DQG�GXUDWLRQ�RI�WKH�LPSDFW�WDNHV�SODFH

7KH�LQWHQVLW\�IRU�WRZHU�FRQVWUXFWLRQ�LV�VPDOO�EHFDXVH�WKH�QXPEHU�RI�ULWHV�DW�SHDN�WLPH�

LV����UK\���GD\��WKH�DFWLYLW\�SHULRG�LV�UHODWLYHO\�ORQJ��ZKLFK�LV�DURXQG����������VR�WKH�

LPSDFW�LV LPSRUWDQW�

G� 7KH�QXPEHU�RI�RWKHU�HQYLURQPHQWDO�FRPSRQHQWV�WKDW�ZLOO�EH�DIIHFWHG

'LVUXSWLRQ� RI� WUDIILF� VDIHW\� ZLOO� DOVR� KDYH� DQ� LPSDFW� RQ� WKH� HPHUJHQFH� RI� QHJDWLYH�

DWWLWXGHV� DQG� SHUFHSWLRQV� RI� WKH� FRPPXQLW\� EHFDXVH� RI� WKHLU� GLVWXUEHG� FRPIRUW��

7KHUHIRUH�WKH�LPSDFW�LV�LPSRUWDQW�

H� &XPXODWLYH�QDWXUH�RI�LPSDFW

7KH�LPSDFW�GRHV�QRW�DFFXPXODWH�EHFDXVH�LW�WDNHV�SODFH�LQ�D�UHODWLYHO\�VKRUW�WLPH��ZKLFK�

LV���PRQWKV��VR�WKH�LPSDFW�LV�QRW�LPSRUWDQW�

I� 5HYHUVLELOLW\�RU�LUUHYHUVLELOLW\�RI�WKH�LPSDFW

7KH�LPSDFW�ZLOO�EH�UHYHUVHG�EHFDXVH�WKH�LPSDFW�LV�QRW�SHUPDQHQW�DQG�ZLOO�VWRS�ZKHQ�

WKH�DFWLYLW\�LV�FRPSOHWHG��VR�WKH�LPSDFW�LV�QRW�LPSRUWDQW�
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9LOODJH��'ZL�7XQJJDO�9LOODJH��&XUXS�6HODWDQ�'LVWULFW�KDV���YLOODJHV��QDPHO\�3XQJXN�

/DODQJ� 9LOODJH�� /XEXN� 8EDU� 9LOODJH�� :DWDV� 0DUJD� 9LOODJH�� .HSDKLDQJ� 5HJHQF\��

7KHUH� DUH� �� YLOODJHV� LQ� 0HULJL� 'LVWULFW�� QDPHO\� /XEXN� 3HQ\DPXQ� 9LOODJH�� %XNLW�

%DULVDQ�9LOODJH�DQG�8MDQ�0DV�6XE�'LVWULFW��7KHUH�DUH���YLOODJHV��QDPHO\�%XUQLVDUL�DQG�

3HNDORQJDQ�9LOODJHV��6R�WKH�LPSDFW�LV�LPSRUWDQW�

E� $UHD�RI�VSUHDG�RI�LPSDFW

7KH� DUHD� RI� LPSDFW� GLVWULEXWLRQ� LV� HVWLPDWHG� WR� FRYHU� WKH� VXUURXQGLQJ� DUHD�ZKLFK� LV�

XVHG� DV� D� WRZHU� VLWH�� ,QFOXGHV� �� 5HJHQFLHV�� �� 6XEGLVWULFWV�� DQG� ���9LOODJHV� QDPHO\�

/HERQJ�5HJHQF\��7KHUH�DUH���YLOODJHV�LQ�/HERQJ�6HODWDQ�'LVWULFW��QDPHO\�7DED�$Q\DU�

9LOODJH��0DQJNRKDUMR�9LOODJH��6XNDVDUL�9LOODJH��5LPER�3HQJDGDQJ�6XEGLVWULFW��7KHUH�

DUH���YLOODJHV���YLOODJHV��QDPHO\�7DODQJ�5DWDX�9LOODJH��5LPER�3HQJDGDQJ�9LOODJH��7LN�

.XWR�9LOODJH��&ROG�:DWHU�9LOODJH��%LRD�6HQJRN���5HMDQJ�/HERQJ�5HJHQF\��%HUPDQL�

8OX�5D\D�'LVWULFW�� WKHUH� DUH���YLOODJHV�� QDPHO\�%DEDNDQ�%DUX�9LOODJH��%DQJXQ� -D\D�

9LOODJH��$LU�%HQLQJ�9LOODJH��7HEDW�7HQRQJ�/XDU�9LOODJH��3DO�9,,,� ��'HODSDQ�9LOODJH��

3DO� 7XMXK� 9LOODJH�� 3DO� 6HUDWXV� 9LOODJH�� %DQGXQJ� 0DUJD� 9LOODJH�� 'DWDUDQ� 7DSXV�

9LOODJH�� &XUXS� 8WDUD� 'LVWULFW� KDV� �� YLOODJHV�� QDPHO\� 7DEDUHQDK� 9LOODJH�� +HURHV�

9LOODJH�� 6XND� 'DWDQJ� 9LOODJH�� /XEXN� .HPEDQJ� 9LOODJH�� %DWXSDQFR� 9LOODJH�� &XUXS�

6XEGLVWULFW� KDV� �� YLOODJHV� �� YLOODJHV�� QDPHO\� 7DODQJ� %HQLK� 9LOODJH�� 'ZL� 7XQJJDO�

9LOODJH��&XUXS�6HODWDQ�'LVWULFW�KDV���YLOODJHV��QDPHO\�3XQJXN�/DODQJ�9LOODJH��/XEXN�

8EDU� 9LOODJH�� :DWDV� 0DUJD� 9LOODJH�� .HSDKLDQJ� 5HJHQF\�� 7KHUH� DUH� �� YLOODJHV� LQ�

0HULJL� 'LVWULFW�� QDPHO\� /XEXN� 3HQ\DPXQ� 9LOODJH�� %XNLW� %DULVDQ� 9LOODJH� DQG� 8MDQ

0DV�6XE�'LVWULFW��7KHUH�DUH���YLOODJHV��QDPHO\�%XUQLVDUL�DQG�3HNDORQJDQ�9LOODJHV��6R�

WKH�LPSDFW�LV�LPSRUWDQW�

F� 7KH�LQWHQVLW\�DQG�GXUDWLRQ�RI�WKH�LPSDFW�WDNHV�SODFH

,PSDFW�ZLOO� WDNH�SODFH�GXULQJ� WKH�RSHUDWLRQ�RI� WUDQVPLVVLRQ�QHWZRUNV�ZLWK� UHODWLYHO\�

KLJK LQWHQVLW\��WKHUHIRUH�WKH�LPSDFW�LV�LPSRUWDQW�

G� 7KH�QXPEHU�RI�RWKHU�HQYLURQPHQWDO�FRPSRQHQWV�WKDW�ZLOO�EH�DIIHFWHG

7KH�RWKHU� HQYLURQPHQWDO� FRPSRQHQWV� DIIHFWHG� DUH� QRQ�H[LVWHQW�� VR� WKH� LPSDFW� LV� QRW�

LPSRUWDQW�

H� &XPXODWLYH�QDWXUH�RI�LPSDFW

,PSDFWV�DUH�FXPXODWLYH��VR�WKH\�DUH�LPSRUWDQW�
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I� 5HYHUVLELOLW\�RU�LUUHYHUVLELOLW\�RI�WKH�LPSDFW

7KH� LPSDFW� LV� GLIILFXOW� WR� WXUQ� DURXQG� IRU� D� ORQJ� WLPH� GXULQJ� WKH� RSHUDWLRQ� RI� WKH�

WUDQVPLVVLRQ�QHWZRUN��VR�WKH�LPSDFW�LV�QRW�LPSRUWDQW�

%DVHG� RQ� WKH� GHVFULSWLRQ� RI� WKH� FULWHULD� IRU� WKLV� LPSRUWDQW� LPSDFW�� WKH� LPSDFW� RI� WKH�

PDLQWHQDQFH�DFWLYLWLHV�RI�WKH�WUDQVPLVVLRQ�DQG�VXEVWDWLRQ�OLQHV�DW�WKH�RSHUDWLRQDO�VWDJH�RQ�

WKH�GLVUXSWLRQ�RI�SHRSOH
V�OLYHOLKRRGV�LV�FDWHJRUL]HG�DV�DQ�LPSRUWDQW�QHJDWLYH LPSDFW�

�������'HFUHDVLQJ�/DQG�$VVHW�9DOXH

$��(OHFWULFLW\�GLVWULEXWLRQ�DQG�RSHUDWLRQ�RI�VXEVWDWLRQV�

�� (VWLPDWHG�,PSDFW�0DJQLWXGH

7KH�VRXUFH�RI�WKH�LPSDFW�RQ�WKH�GHFOLQH�LQ�ODQG�DVVHWV�LV�WKH�GLVWULEXWLRQ�RI�HOHFWULFLW\�DORQJ�

WKH�WUDQVPLVVLRQ�QHWZRUN��$V�D�UHVXOW�RI�WKH�WUDQVPLVVLRQ�QHWZRUN��WKH�ODQG�XQGHU�LW�ZLOO�QRW�

EH�DEOH�WR�EH�SODQWHG�ZLWK�DQQXDO�FURSV�VXFK�DV�WLPEHU�ZKLFK�KDYH�D�KHLJKW�H[FHHGLQJ�WKH�

SURYLVLRQV�EHFDXVH�WKHUH�DUH�VSHFLDO�UHVWULFWLRQV�LQ�DFFRUGDQFH�ZLWK�WKH�0LQLVWHU�RI�0LQLQJ�

DQG� (QHUJ\� 5HJXODWLRQ� ����.� �� ��� �� 03(� �� ������ QDPHO\� D� IUHH� VSDFH� DORQJ� WKH�

WUDQVPLVVLRQ�OLQH��ZLWK�D�ZLGWK�RI����P�WR�WKH�ULJKW�DQG����P�WR�WKH�OHIW�RI�WKH�YHUWLFDO�D[LV�

RI�WKH�WRZHU�ZKLFK�LV�WKH�52:��5LJKW�RI�:D\��RI�WKH�WUDQVPLVVLRQ�QHWZRUN��DV�ZHOO�DV�WKH�

KHLJKW� RI� WKH� EXLOGLQJ� DQG� SODQWV� IURP� WKH�PD[LPXP�JURXQG� VXUIDFH� RI� ��P��8QGHU� WKH�

UHJXODWLRQ� WKHUH�ZLOO� EH� FKDQJHV� LQ� ODQG� XVH� WKDW�PXVW� DGMXVW� WR� WKHVH� SURYLVLRQV��ZKLFK�

FDXVHV�OLPLWHG�XVH�RI�ODQG�XQGHU�WKH�HOHFWULFLW\�QHWZRUN��VR�WKDW�WKH�VDOH�YDOXH�RI�WKH�ODQG�

ZLOO�EH�PXFK�FKHDSHU�WKDQ�EHIRUH�WKH�WUDQVPLVVLRQ�QHWZRUN��

�� 'HWHUPLQDWLRQ�RI�,PSRUWDQW�,PSDFWV

7R�GHWHUPLQH�WKH�LPSRUWDQW�QDWXUH�RI�WKH�LPSDFW�RI�GHFUHDVLQJ�WKH�YDOXH�RI�ODQG�DVVHWV�FDQ�

EH�VHHQ�IURP�WKH�LPSDFW�FULWHULD�DV�IROORZV�

D� 7KH�DPRXQW�RI�SRSXODWLRQ�WKDW�ZLOO�EH�DIIHFWHG

7KH� QXPEHU� RI� DIIHFWHG� SHRSOH� LV� WKH� SHRSOH� ZKR� ZRUN� DV� RZQHU� IDUPHUV� DQG�

FXOWLYDWRUV� ZKRVH� ODQG� LV� XVHG� DV� WRZHU� VLWHV�� ZKLFK� DUH� VSUHDG� LQ� /HERQJ� 'LVWULFW��

7KHUH� DUH� �� YLOODJHV� LQ� /HERQJ� 6HODWDQ� 'LVWULFW�� QDPHO\� 7DED� $Q\DU� 9LOODJH��

0DQJNRKDUMR� 9LOODJH�� 6XNDVDUL� 9LOODJH�� 5LPER� 3HQJDGDQJ� 6XEGLVWULFW�� 7KHUH� DUH� ��

YLOODJHV��QDPHO\�7DODQJ�5DWDX�9LOODJH��5LPER�3HQJDGDQJ�9LOODJH��7LN�.XWR�9LOODJH��
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$LU� 'LQJLQ� 9LOODJH� �%LRD� 6HQJRN��� 5HMDQJ� /HERQJ� 5HJHQF\�� %HUPDQL� 8OX� 5D\D�

'LVWULFW��WKHUH�DUH���YLOODJHV��QDPHO\�%DEDNDQ�%DUX�9LOODJH��%DQJXQ�-D\D�9LOODJH��$LU�

%HQLQJ� 9LOODJH�� 7HEDW� 7HQRQJ� /XDU� 9LOODJH�� 3DO� 9,,,� �� (LJKW� 9LOODJH�� 3DO� 7XMXK�

9LOODJH��3DO�6HUDWXV�9LOODJH��%DQGXQJ�0DUJD�9LOODJH��'DWDUDQ�7DSXV�9LOODJH��&XUXS�

8WDUD�'LVWULFW�KDV���YLOODJHV��QDPHO\�7DEDUHQDK�9LOODJH��+HURHV�9LOODJH��6XND�'DWDQJ�

9LOODJH��/XEXN�.HPEDQJ�9LOODJH��%DWXSDQFR�9LOODJH��&XUXS�6XEGLVWULFW�KDV���YLOODJHV�

��YLOODJHV��QDPHO\�7DODQJ�%HQLK�9LOODJH��'ZL�7XQJJDO�9LOODJH��&XUXS�6HODWDQ�'LVWULFW�

KDV� �� YLOODJHV�� QDPHO\� 3XQJXN� /DODQJ� 9LOODJH�� /XEXN� 8EDU� 9LOODJH�� :DWDV�0DUJD�

9LOODJH��.HSDKLDQJ�5HJHQF\��7KHUH� DUH���YLOODJHV� LQ�0HULJL�'LVWULFW�� QDPHO\�/XEXN�

3HQ\DPXQ� 9LOODJH�� %XNLW� %DULVDQ� 9LOODJH� DQG� 8MDQ� 0DV� 6XE�'LVWULFW�� 7KHUH� DUH� ��

YLOODJHV��QDPHO\�%XUQLVDUL�DQG�3HNDORQJDQ�9LOODJHV��6R�WKH�LPSDFW�LV�LPSRUWDQW�

E� $UHD�RI�VSUHDG�RI�LPSDFW

7KH� HVWLPDWHG� DUHD� RI� LPSDFW� GLVWULEXWLRQ� FRYHUV� WKH� DUHD� DURXQG� WKH� WRZHU� VLWH�

,QFOXGHV���GLVWULFWV����VXE�GLVWULFWV��DQG����YLOODJHV�QDPHO\�.DEXWHQ�/HERQJ��7KHUH�DUH�

�� YLOODJHV� LQ /HERQJ� 6HODWDQ� 'LVWULFW�� QDPHO\� 7DED� $Q\DU� 9LOODJH�� 0DQJNRKDUMR�

9LOODJH��6XNDVDUL�9LOODJH��5LPER�3HQJDGDQJ�6XEGLVWULFW��7KHUH�DUH���YLOODJHV��QDPHO\�

7DODQJ� 5DWDX� 9LOODJH�� 5LPER� 3HQJDGDQJ� 9LOODJH�� 7LN� .XWR� 9LOODJH�� $LU� 'LQJLQ�

9LOODJH��%LRD�6HQJRN���5HMDQJ�/HERQJ�5HJHQF\��%HUPDQL�8OX�5D\D�'LVWULFW��WKHUH�DUH�

��YLOODJHV��QDPHO\�%DEDNDQ�%DUX�9LOODJH��%DQJXQ�-D\D�9LOODJH��$LU�%HQLQJ�9LOODJH��

7HEDW�7HQRQJ�/XDU�9LOODJH��3DO�9,,,� ��(LJKW�9LOODJH��3DO�7XMXK�9LOODJH��3DO�6HUDWXV�

9LOODJH��%DQGXQJ�0DUJD�9LOODJH��'DWDUDQ�7DSXV�9LOODJH��&XUXS�8WDUD�'LVWULFW�KDV���

YLOODJHV�� QDPHO\� 7DEDUHQDK� 9LOODJH�� +HURHV� 9LOODJH�� 6XND� 'DWDQJ� 9LOODJH�� /XEXN�

.HPEDQJ� 9LOODJH�� %DWXSDQFR� 9LOODJH�� &XUXS� 6XEGLVWULFW� KDV� �� YLOODJHV� �� YLOODJHV��

QDPHO\� 7DODQJ� %HQLK� 9LOODJH�� 'ZL� 7XQJJDO� 9LOODJH�� &XUXS� 6HODWDQ� 'LVWULFW� KDV� ��

YLOODJHV��QDPHO\�3XQJXN�/DODQJ�9LOODJH��/XEXN�8EDU�9LOODJH��:DWDV�0DUJD�9LOODJH��

.HSDKLDQJ�5HJHQF\��7KHUH�DUH���YLOODJHV�LQ�0HULJL�'LVWULFW��QDPHO\�/XEXN�3HQ\DPXQ�

9LOODJH�� %XNLW� %DULVDQ� 9LOODJH� DQG� 8MDQ� 0DV� 6XE�'LVWULFW�� 7KHUH� DUH� �� YLOODJHV��

QDPHO\�%XUQLVDUL�DQG�3HNDORQJDQ�9LOODJHV��6R�WKH�LPSDFW�LV�LPSRUWDQW�

F� 7KH�LQWHQVLW\�DQG�GXUDWLRQ�RI�WKH�LPSDFW�WDNHV�SODFH

7KH�LPSDFW�ODVWV�IRU�PRUH�WKDQ����\HDUV��EHFDXVH�RI�WKDW�WKH�LPSDFW�LV�LPSRUWDQW�



&+$37(5�,,,�(67,0$7,21�2)�,03257$17�,03$&7�����������������������������������������������37��3/1��3HUVHUR��81,7�3(0%$1*81$1�3(0%$1*.,7�680$75$

,,,�� �� $1'$/�2)�'(9(/230(17�3/$1� 2)�����N9�75$160,66,21 /,1(��3/73�+8/8/$,6�� 3(.$/21*$1�$1'�5(/$7('�68%67$7,21��������������������������
,1�',675,&7 2)�/(%21*��5(-$1*�/(%21*�$1'�.(3$+,$1*� %(1*.8/8�3529,1&(

G� 7KH�QXPEHU�RI�RWKHU�HQYLURQPHQWDO�FRPSRQHQWV�WKDW�ZLOO�EH�DIIHFWHG

2WKHU� HQYLURQPHQWDO� FRPSRQHQWV� WKDW� DUH� DIIHFWHG� DUH� WKH� HPHUJHQFH� RI� QHJDWLYH�

SXEOLF� SHUFHSWLRQV� GXH� WR� IHDUV� RI� GHFUHDVLQJ� WKH� YDOXH� RI� ODQG� DVVHWV�� VR� WKDW� WKH�

LPSDFW�LV�LPSRUWDQW�

H� &XPXODWLYH�QDWXUH�RI�LPSDFW

7KH LPSDFW�ZLOO� DFFXPXODWH�EHFDXVH� LW�ZLOO� FRQWLQXH� WKURXJKRXW� WKH�RSHUDWLRQ�RI� WKH�

WUDQVPLVVLRQ�QHWZRUN��VR�WKDW�WKH�LPSDFW�LV�LPSRUWDQW�

I� 5HYHUVLELOLW\�RU�LUUHYHUVLELOLW\�RI�WKH�LPSDFW

7KH� LPSDFW� LV� GLIILFXOW� WR� WXUQ� DURXQG�� EHFDXVH� WKH� GHFOLQH� LQ� ODQG� DVVHWV� ODVWV� IRU� D�

ORQJ�WLPH�EXW�GXULQJ�WKH�RSHUDWLRQ�RI�WKH�WUDQVPLVVLRQ�QHWZRUN�IRU�D�ORQJ�WLPH�VR�WKH�

LPSDFW�LV�LPSRUWDQW�

%DVHG� RQ� WKH� GHVFULSWLRQ� RI� WKH� FULWHULD� IRU� WKLV� LPSRUWDQW� LPSDFW�� WKH� LPSDFW� RI� WKH�

DFWLYLWLHV�RI�HOHFWULFLW\�GLVWULEXWLRQ�DQG�WKH RSHUDWLRQ�RI�WKH�VXEVWDWLRQ�WR�GHFUHDVH�WKH�YDOXH�

RI�ODQG�DVVHWV�LV�FDWHJRUL]HG�DV�DQ�LPSRUWDQW�QHJDWLYH�LPSDFW�

�������7KH�(PHUJHQFH�RI�3XEOLF�$WWLWXGHV�DQG�1HJDWLYH�3HUFHSWLRQV

$�� (OHFWULFLW\� 'LVWULEXWLRQ� DQG� 2SHUDWLRQ� RI� 6XEVWDWLRQ�� %�� 0DLQWHQDQFH� RI�

7UDQVPLVVLRQ�/LQHV�DQG�6XEVWDWLRQV

�� (VWLPDWHG�,PSDFW�0DJQLWXGH

7KH� DFWLYLW\� RI� HOHFWULFLW\� GLVWULEXWLRQ� DQG� RSHUDWLRQ� RI� VXEVWDWLRQV� DQG� PDLQWHQDQFH� RI�

WUDQVPLVVLRQ� KDV� WKH� SRWHQWLDO� WR� FDXVH� SXEOLF� XQUHVW� ZKLFK� LV� D� GHULYDWLYH� LPSDFW� RI�

LQFUHDVHG�QRLVH� WKH�SUHVHQFH�RI�HOHFWULF�DQG�PDJQHWLF�ILHOGV�DQG�D�GHFUHDVH�LQ�WKH�YDOXH�RI�

ODQG�DVVHWV�ZKLFK�DUH�LPSRUWDQW�LPSDFWV��7KH�LPSDFW�ZLOO�WDNH�SODFH�GXULQJ�WKH�RSHUDWLRQ�RI�

WKH� WUDQVPLVVLRQ� DQG� VXEVWDWLRQ� QHWZRUN�� LI� QRW� PDQDJHG� LW� ZLOO� PDNH� FKDQJHV� LQ� WKH�

DWWLWXGH�RI�SXEOLF�SHUFHSWLRQ�WR�EH�QHJDWLYH�WRZDUGV�WKH�SURMHFW�

�� 'HWHUPLQDWLRQ�RI�,PSRUWDQW�,PSDFWV

7R�GHWHUPLQH�WKH�LPSRUWDQW�QDWXUH�RI�WKH�LPSDFW�RI�WKH�HPHUJHQFH�RI�QHJDWLYH�DWWLWXGHV�DQG�

SHUFHSWLRQV�RI�WKH�FRPPXQLW\�FDQ�EH�VHHQ�IURP�WKH�LPSDFW�FULWHULD�DV�IROORZV�
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D� 7KH�DPRXQW�RI�SRSXODWLRQ�WKDW�ZLOO�EH�DIIHFWHG

7KH� QXPEHU� RI� DIIHFWHG� SHRSOH� LV� WKH� SRSXODWLRQ� ZKR� ZRUN� DV� RZQHU� IDUPHUV� DQG�

FXOWLYDWRUV�ZKRVH� ODQG� LV�XVHG�DV� WRZHU�VLWHV�DQG� WKH�JHQHUDO�SXEOLF�ZKR�OLYH�DURXQG�

WKH� WRZHU� VLWH� ,QFOXGHV� �� GLVWULFWV�� �� VXE�GLVWULFWV�� DQG� ��� YLOODJHV� QDPHO\� .DEXWHQ�

/HERQJ��7KHUH�DUH���YLOODJHV�LQ�/HERQJ�6HODWDQ�'LVWULFW��QDPHO\�7DED�$Q\DU�9LOODJH��

0DQJNRKDUMR� 9LOODJH�� 6XNDVDUL� 9LOODJH�� 5LPER� 3HQJDGDQJ� 6XEGLVWULFW�� 7KHUH� DUH� ��

YLOODJHV��QDPHO\�7DODQJ�5DWDX�9LOODJH��5LPER�3HQJDGDQJ�9LOODJH��7LN�.XWR�9LOODJH��

$LU� 'LQJLQ� 9LOODJH� �%LRD� 6HQJRN��� 5HMDQJ� /HERQJ� 5HJHQF\�� %HUPDQL� 8OX� 5D\D�

'LVWULFW��WKHUH�DUH���YLOODJHV��QDPHO\�%DEDNDQ�%DUX�9LOODJH��%DQJXQ�-D\D�9LOODJH��$LU�

%HQLQJ� 9LOODJH�� 7HEDW� 7HQRQJ� /XDU� 9LOODJH�� 3DO� 9,,,� �� (LJKW� 9LOODJH�� 3DO� 7XMXK�

9LOODJH��3DO�6HUDWXV�9LOODJH��%DQGXQJ�0DUJD�9LOODJH��'DWDUDQ�7DSXV�9LOODJH��&XUXS�

8WDUD�'LVWULFW�KDV���YLOODJHV��QDPHO\�7DEDUHQDK�9LOODJH��+HURHV�9LOODJH��6XND�'DWDQJ�

9LOODJH��/XEXN�.HPEDQJ�9LOODJH��%DWXSDQFR�9LOODJH��&XUXS�6XEGLVWULFW�KDV���YLOODJHV�

��YLOODJHV��QDPHO\�7DODQJ�%HQLK�9LOODJH��'ZL�7XQJJDO�9LOODJH��&XUXS�6HODWDQ�'LVWULFW�

KDV� �� YLOODJHV�� QDPHO\� 3XQJXN� /DODQJ� 9LOODJH�� /XEXN� 8EDU� 9LOODJH�� :DWDV�0DUJD�

9LOODJH��.HSDKLDQJ�5HJHQF\��7KHUH� DUH���YLOODJHV� LQ�0HULJL�'LVWULFW�� QDPHO\�/XEXN�

3HQ\DPXQ� 9LOODJH�� %XNLW� %DULVDQ� 9LOODJH� DQG� 8MDQ� 0DV� 6XE�'LVWULFW�� 7KHUH� DUH� ��

YLOODJHV��QDPHO\�%XUQLVDUL�DQG�3HNDORQJDQ�9LOODJHV��6R�WKH�LPSDFW�LV�LPSRUWDQW�

E� $UHD�RI�VSUHDG�RI�LPSDFW

7KH�HVWLPDWHG�DUHD�RI�LPSDFW�GLVWULEXWLRQ�FRYHUV�WKH�DUHD�DURXQG�WKH�WRZHU�VLWH� ,QFOXGHV���

GLVWULFWV����VXE�GLVWULFWV��DQG����YLOODJHV�QDPHO\�.DEXWHQ�/HERQJ��7KHUH�DUH���YLOODJHV�LQ�

/HERQJ� 6HODWDQ� 'LVWULFW�� QDPHO\� 7DED� $Q\DU� 9LOODJH�� 0DQJNRKDUMR� 9LOODJH�� 6XNDVDUL�

9LOODJH��5LPER�3HQJDGDQJ�6XEGLVWULFW��7KHUH�DUH���YLOODJHV��QDPHO\�7DODQJ�5DWDX�9LOODJH��

5LPER�3HQJDGDQJ�9LOODJH��7LN�.XWR�9LOODJH��$LU�'LQJLQ�9LOODJH� �%LRD�6HQJRN���5HMDQJ�

/HERQJ�5HJHQF\��%HUPDQL�8OX�5D\D�'LVWULFW�� WKHUH�DUH���YLOODJHV��QDPHO\�%DEDNDQ�%DUX�

9LOODJH��%DQJXQ�-D\D�9LOODJH��$LU�%HQLQJ�9LOODJH��7HEDW�7HQRQJ�/XDU�9LOODJH��3DO�9,,,���

(LJKW�9LOODJH�� 3DO� 7XMXK�9LOODJH�� 3DO� 6HUDWXV�9LOODJH�� %DQGXQJ�0DUJD�9LOODJH�� 'DWDUDQ�

7DSXV� 9LOODJH�� &XUXS� 8WDUD� 'LVWULFW� KDV� �� YLOODJHV�� QDPHO\� 7DEDUHQDK� 9LOODJH�� +HURHV�

9LOODJH�� 6XND� 'DWDQJ� 9LOODJH�� /XEXN� .HPEDQJ� 9LOODJH�� %DWXSDQFR� 9LOODJH�� &XUXS�

6XEGLVWULFW�KDV���YLOODJHV���YLOODJHV��QDPHO\�7DODQJ�%HQLK�9LOODJH��'ZL�7XQJJDO�9LOODJH��

&XUXS�6HODWDQ�'LVWULFW�KDV���YLOODJHV��QDPHO\�3XQJXN�/DODQJ�9LOODJH��/XEXN�8EDU�9LOODJH��

:DWDV�0DUJD�9LOODJH��.HSDKLDQJ�5HJHQF\� 7KHUH�DUH���YLOODJHV�LQ�0HULJL�'LVWULFW��QDPHO\�
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/XEXN�3HQ\DPXQ�9LOODJH��%XNLW�%DULVDQ�9LOODJH�DQG�8MDQ�0DV�6XE�'LVWULFW��7KHUH�DUH���

YLOODJHV��QDPHO\�%XUQLVDUL�DQG�3HNDORQJDQ�9LOODJHV��6R�WKH�LPSDFW�LV�LPSRUWDQW�

F� 7KH�LQWHQVLW\�DQG�GXUDWLRQ�RI�WKH�LPSDFW�WDNHV�SODFH

,PSDFW�ZLOO� WDNH�SODFH�GXULQJ� WKH�RSHUDWLRQ�RI� WUDQVPLVVLRQ�QHWZRUNV�ZLWK� UHODWLYHO\�

KLJK�LQWHQVLW\��WKHUHIRUH�WKH�LPSDFW�LV�LPSRUWDQW�

G� 7KH�QXPEHU�RI�RWKHU�HQYLURQPHQWDO�FRPSRQHQWV�WKDW�ZLOO�EH�DIIHFWHG

7KH�RWKHU� HQYLURQPHQWDO� FRPSRQHQWV� DIIHFWHG� DUH� QRQ�H[LVWHQW�� VR� WKH� LPSDFW� LV� QRW�

LPSRUWDQW�

H� &XPXODWLYH�QDWXUH�RI�LPSDFW

,PSDFWV�DUH�FXPXODWLYH��VR�WKH\�DUH�LPSRUWDQW�

I� 5HYHUVLELOLW\�RU�LUUHYHUVLELOLW\�RI�WKH�LPSDFW

7KH� LPSDFW� LV� GLIILFXOW� WR� WXUQ� DURXQG� IRU� D� ORQJ� WLPH� GXULQJ� WKH� RSHUDWLRQ� RI� WKH�

WUDQVPLVVLRQ�QHWZRUN��VR�WKH�LPSDFW�LV�QRW�LPSRUWDQW�

%DVHG�RQ�WKH�GHVFULSWLRQ�RI�WKH�FULWHULD�IRU�LPSRUWDQW�LPSDFWV��WKH�LPSDFW�RI�DOO�DFWLYLWLHV�DW�

WKH� RSHUDWLRQDO� VWDJH� RQ� WKH� HPHUJHQFH� RI� QHJDWLYH� DWWLWXGHV� DQG� SHUFHSWLRQV� RI� WKH�

FRPPXQLW\�LV�FDWHJRUL]HG�DV�DQ�LPSRUWDQW�QHJDWLYH�LPSDFW�

�������6RFLDO�FRQIOLFW

$��(OHFWULFLW\�'LVWULEXWLRQ�DQG�2SHUDWLRQ�RI�6XEVWDWLRQ

���(VWLPDWHG�,PSDFW�0DJQLWXGH

$V�D�UHVXOW�RI�WKH�WUDQVPLVVLRQ�QHWZRUN��WKH�ODQG�XQGHU�LW�ZLOO�QRW�EH�DEOH�WR�EH�SODQWHG�ZLWK�

DQQXDO�FURSV�VXFK�DV� WLPEHU�ZKLFK�KDYH�D�KHLJKW�H[FHHGLQJ� WKH�SURYLVLRQV�EHFDXVH� WKHUH�

DUH�VSHFLDO�UHVWULFWLRQV�LQ�DFFRUGDQFH�ZLWK�WKH�0LQLVWHU�RI�0LQLQJ�DQG�(QHUJ\�5HJXODWLRQ�

����.��������03(���������QDPHO\�D�IUHH�VSDFH�DORQJ�WKH�WUDQVPLVVLRQ�OLQH��ZLWK�D�ZLGWK�RI�

���P�WR�WKH�ULJKW�DQG����P�WR�WKH�OHIW�RI�WKH�YHUWLFDO�D[LV�RI�WKH�WRZHU�ZKLFK�LV�WKH�52:�

�5LJKW�RI�:D\��RI�WKH�WUDQVPLVVLRQ�QHWZRUN��DV�ZHOO�DV�WKH�KHLJKW�RI�WKH�EXLOGLQJ�DQG�SODQWV�

IURP�WKH�PD[LPXP�JURXQG�VXUIDFH�RI���P��8QGHU�WKH�UHJXODWLRQ�WKHUH�ZLOO�EH�FKDQJHV�LQ�

ODQG�XVH� WKDW�PXVW�DGMXVW� WR� WKHVH�SURYLVLRQV��ZKLFK�FDXVHV� OLPLWHG�XVH�RI� ODQG�XQGHU� WKH�



37��3/1��3HUVHUR��81,7 ,1'8.�3(0%$1*81$1�3(0%$1*.,7�680$75$ &+$37(5�,,,�(67,0$7,21�2)�,03257$17�,03$&76

$1'$/�2)�'(9(/230(17�3/$1� 2)�����N9�75$160,66,21 /,1(��3/73�+8/8/$,6�� 3(.$/21*$1�$1'�5(/$7('�68%67$7,21 ,,,�� ��
,1�',675,&7 2)�/(%21*��5(-$1*�/(%21*�$1'�.(3$+,$1*� %(1*.8/8�3529,1&(

HOHFWULFLW\�QHWZRUN��VR�WKDW�WKH�VDOH�YDOXH�RI�WKH�ODQG�ZLOO�EH�PXFK�FKHDSHU�WKDQ�EHIRUH�WKH�

WUDQVPLVVLRQ�QHWZRUN��

%DVHG�RQ�WKH�UHVXOWV�RI�WKH�ILHOG�VXUYH\�DQG�LQWHUYLHZV�ZLWK�WKH�FRPPXQLW\�UHJDUGLQJ�WKH�

SRWHQWLDO� FRQIOLFWV� DURXQG� WKH� UHVLGHQFH�� LQIRUPDWLRQ�ZDV� REWDLQHG� WKDW� WKH� FRQGLWLRQV� RI�

KDUPRQ\� DPRQJ� UHVLGHQWV� ZHUH� UHIOHFWHG� LQ� WKH� DEVHQFH� RI� GLVSXWHV� EHWZHHQ� UHVLGHQWV�

�������RI� UHVSRQGHQWV���+RZHYHU�� DV�PDQ\� DV� �����RI� UHVSRQGHQWV� VDLG� WKDW� VRPHWLPHV�

GLVSXWHV�RFFXUUHG�DQG�������RI�UHVSRQGHQWV�VDLG�WKDW�WKHUH�ZHUH�IUHTXHQW�GLVSXWHV�EHWZHHQ�

UHVLGHQWV� LQ� WKH�VWXG\�DUHD��7KH�RFFXUUHQFH�RI� VXFK�GLVSXWHV� LV� FDXVHG�E\� ODQG�JUDEV�DQG�

UHODWHG�ZRUN�LVVXHV�ERWK�LQYROYLQJ�IHOORZ�QDWLYH�FLWL]HQV�RU�LQYROYLQJ�EHWZHHQ�LQGLJHQRXV�

SHRSOH� DQG� PLJUDQWV�� ,I� LW� LV� DVVRFLDWHG� ZLWK� WKH� H[LVWHQFH� RI� HOHFWULFLW\� GLVWULEXWLRQ�

DFWLYLWLHV�DQG�WKH�RSHUDWLRQ�RI�VXEVWDWLRQV��LW�LV�HVWLPDWHG�WKDW�WKH�SHUFHQWDJH�RI�GLVSXWHV���

FRQIOLFWV�ZLOO� LQFUHDVH� LI� WKH� LPSDFW�RQ�SHRSOH
V� QHJDWLYH� DWWLWXGHV� DQG�SHUFHSWLRQV� LV� QRW�

PDQDJHG�ZHOO�

���'HWHUPLQDWLRQ�RI�,PSRUWDQW�,PSDFWV

D��7KH�DPRXQW�RI�SRSXODWLRQ�WKDW�ZLOO�EH�DIIHFWHG

7KH� QXPEHU� RI� DIIHFWHG� SHRSOH� LV� WKH� SRSXODWLRQ� ZKR� ZRUN� DV� RZQHU� IDUPHUV� DQG�

FXOWLYDWRUV�ZKRVH�ODQG�LV�XVHG�DV� WRZHU�VLWHV��VSUHDG�RYHU���UHJHQFLHV����VXE�GLVWULFWV�

DQG� ��� YLOODJHV� QDPHO\� /HERQJ� 5HJHQF\�� � 7KHUH� DUH� �� YLOODJHV� LQ� /HERQJ� 6HODWDQ�

'LVWULFW��QDPHO\�7DED�$Q\DU�9LOODJH��0DQJNRKDUMR�9LOODJH��6XNDVDUL�9LOODJH��5LPER�

3HQJDGDQJ�6XEGLVWULFW�� WKHUH� DUH� �� YLOODJHV� �� YLOODJHV�� QDPHO\�7DODQJ�5DWDX�9LOODJH��

5LPER�3HQJDGDQJ�9LOODJH��.XWR�7LN�9LOODJH��DLU�GLQJLQ 9LOODJH��%LRD�6HQJRN���5HMDQJ�

/HERQJ�5HJHQF\��%HUPDQL�8OX�5D\D�'LVWULFW�� WKHUH� DUH� �� YLOODJHV�� QDPHO\�%DEDNDQ�

%DUX�9LOODJH��%DQJXQ�-D\D�9LOODJH��$LU�%HQLQJ�9LOODJH��7HEDW�7HQRQJ�/XDU�9LOODJH��

3DO�9,,,� ��'HODSDQ�9LOODJH�� 3DO�7XMXK�9LOODJH�� 3DO� 6HUDWXV�9LOODJH��%DQGXQJ�0DUJD�

9LOODJH�� 'DWDUDQ� 7DSXV� 9LOODJH��� &XUXS� 8WDUD� 'LVWULFW� KDV� �� YLOODJHV�� QDPHO\�

7DEDUHQDK�9LOODJH��3DKODZDQ 9LOODJH��6XND�'DWDQJ�9LOODJH��/XEXN�.HPEDQJ�9LOODJH��

%DWXSDQFR�9LOODJH��&XUXS�6XEGLVWULFW�KDV���YLOODJHV� ��YLOODJHV��QDPHO\�7DODQJ�%HQLK�

9LOODJH��'ZL�7XQJJDO�9LOODJH��&XUXS�6HODWDQ�'LVWULFW�KDV���YLOODJHV��QDPHO\�3XQJXN�

/DODQJ� 9LOODJH�� /XEXN� 8EDU� 9LOODJH� :DWDV� 0DUJD� 9LOODJH�� .HSDKLDQJ� 5HJHQF\��

7KHUH� DUH� �� YLOODJHV� LQ� 0HULJL� 'LVWULFW�� QDPHO\� /XEXN� 3HQ\DPXQ� 9LOODJH�� %XNLW�

%DULVDQ�9LOODJH�DQG�8MDQ�0DV�6XE�'LVWULFW��7KHUH�DUH���YLOODJHV��QDPHO\�%XUQLVDUL�DQG�

3HNDORQJDQ�9LOODJHV��6R�WKH�LPSDFW�LV�LPSRUWDQW�
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E� $UHD�RI�VSUHDG�RI�LPSDFW

7KH� HVWLPDWHG� DUHD� RI� LPSDFW� GLVWULEXWLRQ� FRYHUV� WKH� DUHD� DURXQG� WKH� WRZHU� VLWH��

,QFOXGHV���5HJHQFLHV����6XEGLVWULFWV�DQG����9LOODJHV�QDPHO\�/HERQJ�5HJHQF\���7KHUH�

DUH���YLOODJHV� LQ�/HERQJ�6HODWDQ�'LVWULFW��QDPHO\�7DED�$Q\DU�9LOODJH��0DQJNRKDUMR�

9LOODJH�� 6XNDVDUL� 9LOODJH�� 5LPER� 3HQJDGDQJ� 6XEGLVWULFW�� 7KHUH� DUH� �� YLOODJHV� ��

YLOODJHV��QDPHO\�7DODQJ�5DWDX�9LOODJH��5LPER�3HQJDGDQJ�9LOODJH��7LN�.XWR�9LOODJH��

DLU� GLQJLQ 9LOODJH� �%LRD� 6HQJRN��� 5HMDQJ� /HERQJ� 5HJHQF\�� %HUPDQL� 8OX� 5D\D�

'LVWULFW��WKHUH�DUH���YLOODJHV��QDPHO\�%DEDNDQ�%DUX�9LOODJH��%DQJXQ�-D\D�9LOODJH��$LU�

%HQLQJ� 9LOODJH�� 7HEDW� 7HQRQJ� /XDU� 9LOODJH�� 3DO� 9,,,� �� (LJKW� 9LOODJH�� 3DO� 7XMXK�

9LOODJH��3DO�6HUDWXV�9LOODJH��%DQGXQJ�0DUJD�9LOODJH��'DWDUDQ�7DSXV�9LOODJH����&XUXS�

8WDUD� 'LVWULFW� KDV� �� YLOODJHV�� QDPHO\� 7DEDUHQDK� 9LOODJH�� 3DKODZDQ 9LOODJH�� 6XND�

'DWDQJ�9LOODJH��/XEXN�.HPEDQJ�9LOODJH��%DWXSDQFR�9LOODJH��&XUXS�6XEGLVWULFW�KDV���

YLOODJHV��QDPHO\�7DODQJ�%HQLK�9LOODJH��'ZL�7XQJJDO�9LOODJH��&XUXS�6HODWDQ�'LVWULFW�

KDV� �� YLOODJHV�� QDPHO\� 3XQJXN� /DODQJ� 9LOODJH�� /XEXN� 8EDU� 9LOODJH�� :DWDV�0DUJD�

9LOODJH��.HSDKLDQJ�5HJHQF\��7KHUH� DUH���YLOODJHV� LQ�0HULJL�'LVWULFW�� QDPHO\�/XEXN�

3HQ\DPXQ� 9LOODJH�� %XNLW� %DULVDQ� 9LOODJH� DQG� 8MDQ� 0DV� 6XE�'LVWULFW�� 7KHUH� DUH� ��

YLOODJHV��QDPHO\�%XUQLVDUL�DQG�3HNDORQJDQ�9LOODJHV��6R�WKH�LPSDFW�LV�LPSRUWDQW�

F� 7KH�LQWHQVLW\�DQG�GXUDWLRQ�RI�WKH�LPSDFW�WDNHV�SODFH

,PSDFW�ZLOO� WDNH�SODFH�GXULQJ� WKH�RSHUDWLRQ�RI� WUDQVPLVVLRQ�QHWZRUNV�ZLWK� UHODWLYHO\�

KLJK�LQWHQVLW\��WKHUHIRUH�WKH�LPSDFW�LV�LPSRUWDQW�

G� 7KH�QXPEHU�RI�RWKHU�HQYLURQPHQWDO�FRPSRQHQWV�WKDW�ZLOO�EH�DIIHFWHG

7KH�RWKHU� HQYLURQPHQWDO� FRPSRQHQWV� DIIHFWHG� DUH� QRQ�H[LVWHQW�� VR� WKH� LPSDFW� LV� QRW�

LPSRUWDQW�

H� &XPXODWLYH�QDWXUH�RI�LPSDFW

,PSDFWV�DUH�FXPXODWLYH��VR�WKH\�DUH�LPSRUWDQW�

I� 5HYHUVLELOLW\�RU�LUUHYHUVLELOLW\�RI WKH�LPSDFW

7KH� LPSDFW� LV� GLIILFXOW� WR� WXUQ� DURXQG� IRU� D� ORQJ� WLPH� GXULQJ� WKH� RSHUDWLRQ� RI� WKH�

WUDQVPLVVLRQ�QHWZRUN��VR�WKH�LPSDFW�LV�QRW�LPSRUWDQW�

%DVHG� RQ� WKH� GHVFULSWLRQ� RI� WKH� FULWHULD� IRU� WKLV� LPSRUWDQW� LPSDFW�� WKH� LPSDFW� RI� WKH�

DFWLYLWLHV� RI� HOHFWULFLW\� GLVWULEXWLRQ� DQG� WKH� RSHUDWLRQ� RI� WKH� VXEVWDWLRQ� DW� WKH� RSHUDWLRQDO�
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VWDJH� WRZDUGV� WKH� HPHUJHQFH� RI� SRWHQWLDO� VRFLDO� FRQIOLFWV� DUH� FDWHJRUL]HG� DV� VLJQLILFDQW�

QHJDWLYH�LPSDFWV�

�������,QFUHDVHG�1RLVH�,QWHQVLW\

�� (VWLPDWHG�,PSDFW�0DJQLWXGH

(OHFWULFLW\�GLVWULEXWLRQ�LQ�WKH�*,�WUDQVPLVVLRQ�DQG�RSHUDWLRQ�QHWZRUN�ZLOO�FDXVH�QRLVH�OHYHOV�

WR�LQFUHDVH�LQ�WKH�HQYLURQPHQW��%DVHG�RQ�VHYHUDO�LQFLGHQWV�WKDW�ZKHQ�KLJK�KXPLGLW\�RFFXUV��

D� EX]]LQJ� VRXQG� RFFXUV� DORQJ� WKH� WUDQVPLVVLRQ� OLQH� DQG� LWV� VXUURXQGLQJV�� 7KH� YRLFH� FDQ�

UHDFK�WKH�QHDUHVW�VHWWOHPHQW��QDPHO\�WKH�FORVHVW�VHWWOHPHQW�WR�WKH�WRZHU�ORFDWLRQ��

7R� SUHGLFW� QRLVH� GLVWULEXWLRQ� SDWWHUQV� IURP� RSHUDWLQJ� DFWLYLWLHV� LQ� WKH� VXUURXQGLQJ�

HQYLURQPHQW��WKLV�LV�VXSSRUWHG�WKURXJK�PDWKHPDWLFDO�FDOFXODWLRQV�DV�IROORZV�

L� 6RXQG�VRXUFH�RI�HTXLSPHQW�XVHG� ����G%$

LL� 1RLVH�HQYLURQPHQWDO�WRQH� ��������� ������G%$

LLL� 1RLVH�GLVWULEXWLRQ�GRHV�QRW�H[SHULHQFH�REVWDFOHV

LY� $UHD�RI�QRLVH�GLVWULEXWLRQ�LQ�WKH�IRUP�RI�IODW�ODQG

0RGHOLQJ�QRLVH�GLVWULEXWLRQ�XVLQJ�IRUPXODV �

U�

U�
ORJ���3�3� //  

LQIRUPDWLRQ� /3�� �1RLVH�OHYHO�DW�GLVWDQFH�U���G%$�

/3�� �1RLVH�OHYHO�DW�GLVWDQFH�U���G%$�

U�� ��'LVWDQFH�PHDVXUHPHQW�IURP�QRLV\�VRXUFH� ���PHWHU

U�� �'LVWDQFH�PHDVXUHPHQW�IURP�QRLVH�VRXUFH��PHWHU�

'LVWDQFH�RI WKH�QRLVH�UHFHLYHU�LV�FDOFXODWHG�IURP�WKH�GLVWDQFH�RI�WKH�ORFDWLRQ�RI�WKH�DFWLYLW\�

DV� WKH� GLVWDQFH� RI� WKH� QRLVH� VRXUFH�� %DVHG� RQ� WKHVH� DVVXPSWLRQV�� WKH� UHVXOWV� RI� QRLVH�

PRGHOLQJ�LQ�WKH�DFFXPXODWHG�HQYLURQPHQW�DUH�VKRZQ�LQ�WKH�IROORZLQJ�WDEOH�
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7DEOH��� ��5HVXOWV�RI�&DOFXODWLRQ�RI�1RLVH�'LVWULEXWLRQ�LQ�WKH�1HLJKERUKRRG�$URXQG�WKH�

$FWLYLW\�/RFDWLRQ

5DGLXV�
�PHWHU�

1RLVH��G%$�

6RXQG�6RXUFH 7RWDO�1RLVH

� ����� �����

�� ����� �����

�� ����� �����

�� ����� �����

�� ����� �����

�� ����� �����

�� ����� �����

��� ����� �����

��� ����� �����

��� ����� �����

��� ����� �����

��� ����� �����

6RXUFH��&DOFXODWLRQ�5HVXOWV������
.HW��1RLVH�TXDOLW\�VWDQGDUGV�EDVHG�RQ�.(30(1/+�1R� .(3������
0(1/+������������6HWWOHPHQW�(QYLURQPHQW����G%$

%DVHG�RQ�WKH�WDEOH�DERYH��WKH�UHVXOWV�RI�YHKLFOH�FRQWULEXWLRQ�FDOFXODWLRQV�XVH�QRLVH�LQWHQVLW\�

IRUPXOD� IRU� VRXQG� VRXUFHV��ZKLOH� WRWDO� QRLVH� LV� WKH� VXP�RI�EDFNJURXQG�QRLVH�RI�������� �

������ G%$�� DQG�QRLVH� IURP� VRXQG� VRXUFHV�PHDVXUHG� IURP� WKH� ORFDWLRQ� RI� WKH� DFWLYLW\� WR�

UHFHSWRU� SRLQW� EDVHG� RQ� QRLVH� DGGLWLRQ� UXOHV�� 7KH� WDEOH� VKRZV� WKDW� WKH� UDGLXV� RI� WKH�

GLVWULEXWLRQ�RI�QRLVH�UHFHSWRUV��HVSHFLDOO\�UHVLGHQWV��ZLOO�RFFXU�ZLWKLQ�D�UDGLXV�RI����P�IURP�

WKH�VRXQG�VRXUFH��ZKLOH�DIWHU�D����PHWHU� UDGLXV� LW�PHHWV� WKH�VWDQGDUG��7KH� LPSDFW� RFFXUV�

ZKHQ� WKHUH� LV� ZLQG� VR� WKDW� LW� PDNHV� D� KXPPLQJ� VRXQG�� 7KH� ORFDWLRQ� FORVHVW� WR� WKH�

VHWWOHPHQW�LV�������P�VR�WKDW�WKHUH�LV�QR�LPSDFW�RQ�WKH�UHVLGHQWLDO�DUHD�

�� 3HQHQWXDQ�6LIDW�3HQWLQJ�'DPSDN

7R�GHWHUPLQH� WKH� LPSRUWDQW�SURSHUWLHV�RI� WKH� LPSDFW�RI� LQFUHDVHG�QRLVH�FDQ�EH�VHHQ�IURP�

WKH�LPSDFW�FULWHULD�DV�IROORZV�

D� 7KH�DPRXQW�RI�SRSXODWLRQ�WKDW�ZLOO�EH�DIIHFWHG

WKHUH�ZHUH� QR� DIIHFWHG�SHRSOH� EHFDXVH� WKH� FORVHVW� SRSXODWLRQ� GLVWDQFH�ZDV��� ����P�

IDUWKHU� WKDQ�WKH�GLVWULEXWLRQ�DUHD�RI�WKH�LPSDFW��VR�WKH�LPSDFW�ZDV�RI�DQ�LQVLJQLILFDQW�

QDWXUH�
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E� $UHD�RI�VSUHDG�RI�LPSDFW

7KH� GLVWULEXWLRQ� RI� LPSDFWV� FRYHUV� D� UDGLXV� RI� DERXW� ���P� IURP� WKH� ORFDWLRQ� RI� WKH�

DFWLYLW\��DQG�WKH�FORVHVW�VHWWOHPHQW�LV�DW�D�GLVWDQFH�RI�������P�IURP�WKH�ORFDWLRQ�RI�WKH�

DFWLYLW\��VR�WKDW�WKH�LPSDFW�LV�QRW�LPSRUWDQW�

F� 7KH�LQWHQVLW\�DQG�GXUDWLRQ�RI�WKH�LPSDFW�WDNHV�SODFH

(DFK� IDFLOLW\� LV� GHVLJQHG� ZLWK� D� WRWDO� QRLVH� OHYHO� OHVV� WKDQ� WKH� EDNXPXWX� YDOXH��

7KHUHIRUH��WKH�LPSDFW�LV�QRW�VLJQLILFDQW�

G� 7KH�QXPEHU�RI�RWKHU�HQYLURQPHQWDO�FRPSRQHQWV�WKDW�ZLOO�EH�DIIHFWHG

2WKHU� HQYLURQPHQWDO� FRPSRQHQWV� WKDW� DUH� DIIHFWHG� DUH� WKH� HPHUJHQFH� RI� QHJDWLYH�

SHUFHSWLRQV�RI�WKH�FRPPXQLW\�GXH�WR�WKH�GLVWXUEHG�FRPIRUW�RI�WKH�SRSXODWLRQ�LQ�D�KLJK�

HQRXJK�LQWHQVLW\��EXW�EHFDXVH�WKH�GLVWDQFH�RI�WKH�VHWWOHPHQW�LV�IDU�IURP�WKH�GLVWULEXWLRQ�

RI�LPSDFWV�VR�WKDW�WKH�LPSDFW�LV�QRW�LPSRUWDQW�

H� &XPXODWLYH�QDWXUH�RI�LPSDFW

7KH�LPSDFW�ZLOO�DFFXPXODWH�EHFDXVH�LW�ZLOO�FRQWLQXH�FRQWLQXRXVO\�GXULQJ�WKH�RSHUDWLRQ�

RI�WKH�WUDQVPLVVLRQ�QHWZRUN��EXW�EHFDXVH�WKH�GLVWDQFH�RI�WKH�VHWWOHPHQW�LV�IDU�IURP�WKH�

GLVWULEXWLRQ�DUHD�RI�WKH�LPSDFW�VR�WKDW�WKH�LPSDFW�LV�QRW�LPSRUWDQW�

I� 5HYHUVLELOLW\�RU�LUUHYHUVLELOLW\�RI�WKH�LPSDFW

7KH� LPSDFW� LV� GLIILFXOW� WR� WXUQ� DURXQG�� EHFDXVH� H[SRVXUH� ODVWV� IRU� D� ORQJ� WLPH� EXW�

EHFDXVH� WKH� GLVWDQFH� RI� WKH� VHWWOHPHQW� LV IDU� IURP� WKH� GLVWULEXWLRQ� RI� LPSDFWV� VR� WKH�

LPSDFW�LV�QRW�LPSRUWDQW�

%DVHG� RQ� WKH� GHVFULSWLRQ� RI� WKH� FULWHULD� IRU� WKLV� LPSRUWDQW� LPSDFW�� WKH� LPSDFW� RI� WKH�

DFWLYLWLHV�RI�HOHFWULFLW\�GLVWULEXWLRQ�DQG�WKH�RSHUDWLRQ�RI�WKH�VXEVWDWLRQ�WR�LQFUHDVH�QRLVH�DUH�

FDWHJRUL]HG�DV�QHJDWLYH�LPSDFWV�QRW�LPSRUWDQW�

�������7KH�HPHUJHQFH�RI�PDJQHWLF�ILHOGV�DQG�HOHFWULF�ILHOGV

�� (VWLPDWHG�,PSDFW�0DJQLWXGH

7KH�WULDO�RI�KLJK�YROWDJH�HOHFWULF�SRZHU�GLVWULEXWLRQ�RQ�WKH�WUDQVPLVVLRQ�QHWZRUN�WKDW�KDV�

EHHQ� EXLOW� ZLOO� FDXVH� WKH� JHQHUDWLRQ� RI� HOHFWULF� ILHOGV� DQG� PDJQHWLF� ILHOGV� DURXQG� WKH�

WUDQVPLVVLRQ�QHWZRUN��(OHFWULF�ILHOGV�DQG�PDJQHWLF�ILHOGV�ZLOO�EH�VDIH�IRU�KXPDQ�OLIH�LI�WKH\�
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DUH� IXOILOOHG� WKH� SURYLVLRQV� RI�PLQLPXP� ORDG� DQG� IUHH� VSDFH� DFFRUGLQJ� WR� 61,� ��� �����

������ 61,� ��� ����������� ,53$�� ������ DQG� 5HJXODWLRQ� RI� WKH� 0LQLVWHU� RI� (QHUJ\� DQG�

0LQHUDO�5HVRXUFHV�1R�����RI������

(OHFWULF� ILHOGV� DQG� PDJQHWLF� ILHOGV� KDYH� H[LVWHG� VLQFH� RXU� HDUWK� ZDV� IRUPHG�� &ORXGV�

FRQWDLQLQJ�ZDWHU�SRWHQWLDO��WKHUH�LV�DQ�HOHFWULF�ILHOG�EHWZHHQ������� �������9���P��/LNHZLVH�

WKH�HDUWK�QDWXUDOO\�KDV�HOHFWULFLW\������� ����9���P��DQG�KDV�PDJQHWLF�ILHOGV��������� ������

P7���,Q�WKH�KRXVH��DW�ZRUN��LQ�WKH�RIILFH�RU�LQ�WKH�ZRUNVKRS�WKHUH�LV�DQ�HOHFWULF�ILHOG�DQG�DQ�

DUWLILFLDO� PDJQHWLF� ILHOG�� 7KHVH� HOHFWULF� ILHOGV DQG� PDJQHWLF� ILHOGV� XVXDOO\� FRPH� IURP�

LQVWDOODWLRQV�DQG�HOHFWULFDO�HTXLSPHQW��DPRQJ�RWKHUV��IURP��LQVWDOODWLRQ�V\VWHPV�LQ�KRPHV��

UHIULJHUDWRUV�� DLU� FRQGLWLRQHUV�� IDQV�� ZDWHU� SXPSV�� WHOHYLVLRQV�� HOHFWURQLF� W\SHZULWHUV��

SKRWRFRS\LQJ� PDFKLQHV�� FRPSXWHUV� DQG� SULQWHUV�� ZHOGLQJ� PDFKLQHV�� FRPSUHVVRUV�� ORZ� ��

PHGLXP�YROWDJH�DLUZD\V��6875���0���HWF���HWF��,Q�D�YROWDJH�DQG�FXUUHQW�LQVWDOODWLRQ�V\VWHP�

DQ�HOHFWULF�ILHOG�DOZD\V�DULVHV��%XW�WKLV�HOHFWULF�ILHOG�KDV�ZHDNHQHG�EHFDXVH�WKH�GLVWDQFH�LV�

TXLWH�IDU�IURP�WKH�VRXUFH��7KHUHIRUH��LQ�WKH�6877�����N9�WKH�+XOXODLV�3HNDORQJDQ�3/73�

LQ� WKLV� VWXG\�ZLOO� FHUWDLQO\� FDXVH�DQ�HOHFWULF�DQG�PDJQHWLF� ILHOG� WKDW� LV�VWLOO� IDU�EHORZ� WKH�

VDIH�WKUHVKROG�DOORZHG��

7KH�H[SRVXUH�RI�WKH�PDJQHWLF�ILHOG�DQG�HOHFWULF�ILHOG�LI�LW�ODVWV�UHODWLYHO\�ORQJ��LW�ZLOO�DIIHFW�

WKH� KHDOWK� RI� WKH� FRPPXQLW\�� 7KHUH� LV� QR� WUDQVPLVVLRQ� QHWZRUN� WKDW� SDVVHV� WKURXJK�

VHWWOHPHQWV��EXW�WKH�WUDQVPLVVLRQ�QHWZRUN�ZLOO�SDVV�WKURXJK�WKH�DFWLYLWLHV�RI�WKH�SRSXODWLRQ��

HVSHFLDOO\�IDUPHUV�ZKR�RSHUDWH�XQGHU�WKH�WUDQVPLVVLRQ�QHWZRUN��

�� 'HWHUPLQDWLRQ�RI�,PSRUWDQW�,PSDFWV

7R�GHWHUPLQH� WKH� LPSRUWDQW� QDWXUH� RI� WKH� LPSDFW� RI� WKH� HPHUJHQFH� RI� HOHFWULF� ILHOGV� DQG�

PDJQHWLF�ILHOGV�FDQ�EH�VHHQ�IURP�WKH�LPSDFW�FULWHULD�DV�IROORZV�

D� 7KH� DPRXQW� RI� SRSXODWLRQ� WKDW�ZLOO� EH� DIIHFWHG7KHUH� DUH� QR� DIIHFWHG� VHWWOHPHQWV�

EHFDXVH�WKH�FORVHVW�GLVWDQFH�RI�WKH�SRSXODWLRQ�LV�������P�IXUWKHU�WKDQ�WKH�GLVWULEXWLRQ�DUHD�

RI� WKH� LPSDFW�� EXW� WKH� DFWLYLW\� RI� IDUPHUV� LQ� WKH� JDUGHQ� ZLOO� EH� H[SHFWHG� WR� H[SRVH� WKH�

PDJQHWLF�ILHOG�DQG�HOHFWULF�ILHOG�VR�WKDW WKH�LPSDFW�LV�LPSRUWDQW�

E� $UHD�RI�VSUHDG�RI�LPSDFW

7KH� GLVWULEXWLRQ� DUHD� RI� WKH� LPSDFW� LQFOXGHV� WKH� IUHH� VSDFH� UDGLXV� DORQJ� WKH�

WUDQVPLVVLRQ�OLQH�ZLWK�D�ZLGWK�RI����P�WR�WKH�ULJKW�DQG����P�WR�WKH�OHIW�RI�WKH�WRZHU
V�

YHUWLFDO�D[LV�ZKLFK�LV�WKH�52:��5LJKW RI�:D\��RI�WKH�WUDQVPLVVLRQ�QHWZRUN��ZKLFK�LV�
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�������NP��$W�WKH�UDGLXV�WKHUH�DUH�QR�VHWWOHPHQWV��WKH�FORVHVW�VHWWOHPHQW�LV�DW�D�GLVWDQFH�

RI�������P�IURP�WKH�ORFDWLRQ�RI�WKH�DFWLYLW\��+RZHYHU��XQGHU�WKH�WUDQVPLVVLRQ�QHWZRUN�

WKHUH� DUH� IDUPHU� DFWLYLWLHV� LQ� WKH� IRUP�RI� JDUGHQV��PRVWO\� ULFH� ILHOGV��PL[HG�JDUGHQV�

DQG�FRIIHH�JDUGHQV��VR�WKDW�WKH�LPSDFW�LV�LPSRUWDQW�

F� 7KH�LQWHQVLW\�DQG�GXUDWLRQ�RI�WKH�LPSDFW�WDNHV�SODFH

7KH� LPSDFW� ZLOO� ODVW� IRU� PRUH� WKDQ� ��� \HDUV�� WKH� DFWLYLW\� WLPH� LV� QRW� D� IXOO� GD\��

7KHUHIRUH��WKH�LPSDFW�LV�QRW�LPSRUWDQW�

G� 7KH�QXPEHU�RI�RWKHU�HQYLURQPHQWDO�FRPSRQHQWV�WKDW�ZLOO�EH�DIIHFWHG

2WKHU� HQYLURQPHQWDO� FRPSRQHQWV� WKDW� DUH� DIIHFWHG� DUH� WKH� HPHUJHQFH� RI� QHJDWLYH�

SXEOLF�SHUFHSWLRQV�GXH�WR�FRQFHUQV�DERXW�WKH�H[LVWHQFH�RI�PDJQHWLF�ILHOGV�DQG�HOHFWULF�

ILHOGV��VR�WKDW�WKH�LPSDFW�LV�LPSRUWDQW�

H� &XPXODWLYH�QDWXUH�RI�LPSDFW

7KH�LPSDFW�ZLOO�DFFXPXODWH�EHFDXVH�LW�ZLOO�FRQWLQXH�FRQWLQXRXVO\�GXULQJ�WKH�RSHUDWLRQ�

RI�WKH�WUDQVPLVVLRQ�QHWZRUN��EXW�EHFDXVH�WKH�GLVWDQFH�RI�WKH�VHWWOHPHQW�LV�IDU�IURP�WKH�

EURDG�GLVWULEXWLRQ�RI� WKH�LQWHQVLW\�RI�WKH�DFWLYLWLHV�RI� WKH�IDUPHUV�XQGHU�WKH�UHODWLYHO\�

ORZ� WUDQVPLVVLRQ� QHWZRUN�ZLWK� WKH� DFWLYLW\� WLPH� QRW� D� IXOO� GD\� VR� WKH� LPSDFW� LV� QRW�

LPSRUWDQW�

I� 5HYHUVLELOLW\�RU�LUUHYHUVLELOLW\�RI�WKH�LPSDFW

7KH�LPSDFW� LV�GLIILFXOW� WR�WXUQ�DURXQG��EHFDXVH�WKH�H[SRVXUH�ODVWV�IRU�D� ORQJ�WLPH�EXW�

EHFDXVH�WKH�GLVWDQFH�RI�VHWWOHPHQWV�LV�IDU�IURP�WKH�EURDG�GLVWULEXWLRQ�RI�WKH�LQWHQVLW\�RI�

WKH� DFWLYLWLHV� RI� IDUPHUV� ZKR� DUH� XQGHU� D� UHODWLYHO\� ORZ� WUDQVPLVVLRQ� QHWZRUN� ZLWK�

DFWLYLWLHV�QRW�D�IXOO�GD\�VR�WKH�LPSDFW�LV�QRW�LPSRUWDQW�

%DVHG� RQ� WKH� GHVFULSWLRQ� RI� WKH� FULWHULD� IRU� WKLV� LPSRUWDQW� LPSDFW�� WKH� LPSDFW� RI� WKH�

DFWLYLWLHV�RI�HOHFWULFLW\�GLVWULEXWLRQ�DQG�WKH�RSHUDWLRQ�RI�VXEVWDWLRQV�RQ�WKH�PDJQHWLF�ILHOG�

DQG�HOHFWULF�ILHOG�DUH�FDWHJRUL]HG�DV�QHJDWLYH�LPSDFWV�DUH�QRW�LPSRUWDQW�
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3ODQV�IRU�&RQVWUXFWLRQ�RI�D����N9�WUDQVPLVVLRQ�QHWZRUN�IURP�WKH�+XOXODLV� � 3HNDORQJDQ�

3/73�DQG�UHODWHG�VXEVWDWLRQV�E\�37��3/1��3HUVHUR��7KH�3DUHQW�8QLW�IRU�WKH�&RQVWUXFWLRQ�

RI� WKH� 6XPDWUD� 3ODQW� LV� H[SHFWHG� WR� KDYH� DQ� LPSRUWDQW� LPSDFW� RQ� WKH� HQYLURQPHQW��

,PSRUWDQW�LPSDFWV�FDXVHG�E\�SURMHFW�DFWLYLWLHV�DW�HDFK�VWDJH��QDPHO\�WKH�SUH�FRQVWUXFWLRQ��

FRQVWUXFWLRQ�� RSHUDWLRQ� DQG� SRVW�RSHUDWLRQ� VWDJHV� LI� QRW� PDQDJHG� SURSHUO\� ZLOO� FDXVH�

GLVUXSWLRQ�WR�WKH�SK\VLFDO�FKHPLFDO��DQG�VRFLR�HFRQRPLF�FRPSRQHQWV�RI�WKH�FRPPXQLW\�

,PSRUWDQW�LPSDFW�VWXGLHV�DUH�LQWHQGHG�WR�WHVW�LPSRUWDQW�K\SRWKHWLFDO�LPSDFWV�WKDW�KDYH�EHHQ�

PRUH� FRPSUHKHQVLYHO\� LGHQWLILHG� E\� FRQVLGHULQJ� WKH� UHODWLRQVKLS� EHWZHHQ� LPSDFWV� DQG�

RWKHU� LPSDFWV�� (QYLURQPHQWDO� FRPSRQHQWV� WKDW� EHFRPH� UHFHSWRUV� IRU� FKDQJHV� DQG�

HQYLURQPHQWDO�LPSDFWV�FDQ�EDVLFDOO\�EH�XQLWV�RI�LQWHUUHODWHG�HQWLWLHV��PXWXDO�LQIOXHQFH��DQG�

IRUP�RQH�XQLW�RI�LPSDFW�

���� 5HYLHZ�RI�3UHGLFWHG�(QYLURQPHQWDO�,PSDFWV

(YHU\�LPSDFW�FODVVLILHG�DV�,PSRUWDQW�+\SRWKHWLF�,PSDFW��'3+��GHVFULEHG�LQ�WKH�&KDSWHU�RI�

,PSRUWDQW� ,PSDFW� 3UHGLFWLRQ� ZDV� SUHYLRXVO\� XVHG� DV� IXUWKHU� HYDOXDWLRQ� PDWHULDO�� 7KH�

YDULRXV�'3+V�GLVFXVVHG�LQ�WKH�HYDOXDWLRQ�HYHQ�WKRXJK�WKH\�DUH�QRW�LPSRUWDQW�EHFDXVH�WKH\�

ZLOO�FRQVLGHU�WKH�VSDFH�DQG�WLPH�RI�WKH�LPSDFW�IURP�WKH�VWDUW�RI�WKH�VWDJH��WKH�RSHUDWLRQ�RI�

FRQVWUXFWLRQ�DQG�SRVW�RSHUDWLRQ��7KH� LPSDFW� LV�GHVFULEHG�EDVHG�RQ� WKH�KLJKHVW�QXPEHU�RI�

'3+�LQ�7DEOH�����DQG�WKH�QXPEHU�RI�LPSDFW�OLQHV�VKRZQ�LQ�)LJXUH����
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7DEHO����� (YDOXDWLRQ�0DWULNV�IRU�3RWHQWLDO�,PSDFWV�RI�$FWLYLW\�3ODQV�RQ�(QYLURQPHQWDO�

&RPSRQHQWV
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���$LU�TXDOLW\ '3+ '73+ '73+ '3+

���1RLVH '73+ '73+ '73+ '73+ '3+

����:DWHU�TXDOLW\ '3+ '3+ '3+

����/DQG�8VH '3+ '3+

���0DJQHWLF�)LHOG�DQG�(OHFWULF
)LHOG

'73+

���7UDIILF

D� 6PRRWK�7UDIILF '73+

E� 5RDG�'DPDJH '73+

%���%,2/2*<

���)ORUD��9HJHWDWLRQ� '73+

���)DXQD '73+

���$TXDWLF ELRWD '3+ '3+ '3+

&���62&,$/�(&2120,&�&8/785(

�����/LYHOLKRRG '3+ '3+ '3+

�����'HFUHDVLQJ�/DQG�$VVHWV '3+

����&RPPXQLW\�DWWLWXGHV�DQG�
SHUFHSWLRQV

'73+ '73+ '73+ '3+ '3+ '3+ '3+ '3+ '3+ '3+ '3+

����6RFLDO�&RQIOLFW '3+ '3+ '3+ '3+

'���38%/,&�+($/7+

����(QYLURQPHQWDO�+HDOWK

����0RUELGLW\�)LJXUHV

'HVFULSWLRQ��'3+��,PSRUWDQW� +\SRWKHWLF�,PSDFW��'73+��+\SRWKHWLF�1RW�,PSRUWDQW�,PSDFW
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&RQVWUXFWLRQ

3URFXUHPHQW RI
FRQVWUXFWLRQ ODERXU

0RELOL]DWLRQ RI +HDY\
(TXLSPHQW DQG PDWHULDO

FRQVWUXFWLRQ

&OHDQLQJ WKH WRZHU
VLWH DQG IUHH VSDFH

7RZHU DQG EDVLF
EXLOGLQJ

FRQVWUXFWLRQ

$WWLWXGH DQG SHUFHSWLRQ RI
SHRSOH

'HFUHDVLQJ $LU
4XDOLW\ �GXVW� 1RLVH ,QFUHDVH 7KH 2SSRUWXQLW\

WR ORFDO EXVLQHVV
5RDG GDPDJH 'LVWUXEDQFH RI

SHRSOH DFWLYLW\

6XEVWDWLRQ
FRQVWUXFWLRQ

-RE
2SSRUWXQLWLHV 5XQ RII LQFUHDVH

3UH &RQVWUXFWLRQ 2SHUDWLRQ

,PSOLFDWLRQ RI ODQG
DFFXLVLWLRQ

(OHFWULFLW\ 'LVWULEXWLRQ
DQG 2SHUDWLRQ RI

6XEVWDWLRQ

'LVWXUEDQFH RI WKH
HOHFWULF ILHOG
WRZDUGV WUDIILF

VDIHW\

'HFUHDVLQJ RI /DQG
$VVHW 9DOXH

)LJXUH������,PSRUWDQW�,PSDFW�(YDOXDWLRQ
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������ ,PSDFWV�WKDW�2FFXU�LQ�WKH�6DPH�6SDFH�DQG�7LPH

%DVHG�RQ�7DEOH�����)LJXUH�����DERYH��LW�FDQ�EH�VHHQ�WKDW�WKH�QXPEHU�RI�LPSDFWV�WKDW�RFFXU�

LQ�WKH�VSDFH��ORFDWLRQ��DQG�WKH�VDPH�WLPH�DUH���LPSRUWDQW�LPSDFWV��'3��WKDW�RFFXU�GXULQJ�

WKH� FRQVWUXFWLRQ� SKDVH� EHFDXVH� WKHUH� DUH� DFWLYLWLHV� WKDW� FDXVH� LPSDFWV� VLPXOWDQHRXVO\��

KRZHYHU��LQ�WKH�RSHUDWLRQ�SKDVH�WKHUH�DUH�DOVR�LPSDFWV�WKDW�FDQ�DFFXPXODWH��7KHVH�LPSDFWV�

FRQVLVW�RI�SULPDU\�LPSDFWV�DQG�VHFRQGDU\�LPSDFWV�ZKLFK�OHDG�WR�WKH�HPHUJHQFH�RI�QHJDWLYH�

DWWLWXGHV�DQG�SHUFHSWLRQV�RI�WKH�FRPPXQLW\��7KHVH�YDULRXV�LPSDFWV�DUH�

�� 'HFUHDVLQJ� DLU� TXDOLW\� IRU� GXVW� LV� D� SULPDU\� LPSDFW� DULVLQJ� IURP� PRELOL]DWLRQ� DQG�

GHPRELOL]DWLRQ�RI�FRQVWUXFWLRQ�WRROV�DQG�PDWHULDOV�GXULQJ�WKH�FRQVWUXFWLRQ�SKDVH�ZKLFK�

ZLOO�KDYH�D�GHULYDWLYH�LPSDFW�RQ�WKH�HPHUJHQFH�RI�QHJDWLYH�DWWLWXGHV�DQG�SHUFHSWLRQV�

�� ,QFUHDVHG� QRLVH� LQWHQVLW\� LV� WKH� SULPDU\� LPSDFW� DULVLQJ� IURP� WKH� PRELOL]DWLRQ� DQG�

GHPRELOL]DWLRQ�RI�FRQVWUXFWLRQ�WRROV�DQG�PDWHULDOV�GXULQJ�WKH�FRQVWUXFWLRQ�SKDVH�ZKLFK�

ZLOO� FDXVH� GHULYDWLYH� LPSDFWV� RQ� DQG� WKH� HPHUJHQFH� RI� QHJDWLYH� DWWLWXGHV� DQG�

SHUFHSWLRQV�RI�WKH�FRPPXQLW\�

�� 'HFUHDVH� LQ� ZDWHU� TXDOLW\� LV� WKH� SULPDU\� LPSDFW� DULVLQJ� IURP� WKH� FRQVWUXFWLRQ� RI�

VXEVWDWLRQV� LQ� WKH� FRQVWUXFWLRQ� SKDVH� ZKLFK� FDQ� FDXVH� IXUWKHU� LPSDFWV� RQ� WKH�

HPHUJHQFH�RI�QHJDWLYH�DWWLWXGHV�DQG�SHUFHSWLRQV�RI�WKH�FRPPXQLW\�

�� 7KH� HPHUJHQFH� RI� PDJQHWLF� ILHOGV� DQG� HOHFWULF� ILHOGV� LV� WKH� SULPDU\� LPSDFW� DULVLQJ�

IURP�WKH FRPPLVVLRQLQJ��WHVWLQJ��RI�HOHFWULF�FXUUHQW�WKDW�FDQ�FDXVH�IXUWKHU�LPSDFWV�RQ�

WKH�HPHUJHQFH�RI�QHJDWLYH�DWWLWXGHV�DQG�SHUFHSWLRQV�RI�WKH�FRPPXQLW\�

�� 'LVUXSWLRQV� WR� ODQG� WUDIILF� VDIHW\� DUH� WKH�PDLQ� LPSDFWV� DULVLQJ� IURP�PRELOL]LQJ� DQG�

GHPRELOL]LQJ�FRQVWUXFWLRQ�WRROV�DQG�PDWHULDOV�ZKLFK�ZLOO�FDXVH�GHULYDWLYH�LPSDFWV�RQ�

WKH�HPHUJHQFH�RI�QHJDWLYH�DWWLWXGHV�DQG�SHUFHSWLRQV�RI�WKH�FRPPXQLW\�

�� 7KH� RFFXUUHQFH� RI� URDG� GDPDJH� LV� WKH� SULPDU\� LPSDFW� DULVLQJ� IURP� WKH� DFWLYLWLHV� RI�

PRELOL]LQJ� DQG� GHPRELOL]LQJ� FRQVWUXFWLRQ� WRROV� DQG� PDWHULDOV� ZKLFK� ZLOO� FDXVH� D�

GHULYDWLYH� LPSDFW� RQ� WKH� HPHUJHQFH� RI� QHJDWLYH� DWWLWXGHV� DQG� SHUFHSWLRQV� RI� WKH�

FRPPXQLW\�

�� 7KH� H[LVWHQFH� RI� -RE� 2SSRUWXQLWLHV� LV� WKH� SULPDU\� LPSDFW� RI� ODERU� SURFXUHPHQW�

DFWLYLWLHV�DQG�DFWLYLWLHV�WKDW�ZLOO�FDXVH�GHULYDWLYH�LPSDFWV�RQ�WKH�HPHUJHQFH�RI�SRVLWLYH�

DWWLWXGHV�DQG�SHUFHSWLRQV�RI�WKH�FRPPXQLW\�



&+$37(5� ,9� +2/,67,&� (9$/8$7,21
37��3/1��3HUVHUR��81,7 3(0%$1*81$1 3(0%$1*.,7�680$75$

$1'$/�2)�'(9(/230(17�3/$1� 2)�����N9�75$160,66,21 /,1(��3/73�+8/8/$,6�� 3(.$/21*$1�$1'�5(/$7('�68%67$7,21 ,9 � �
,1�',675,&7 2)�/(%21*��5(-$1*�/(%21*�$1'�.(3$+,$1*� %(1*.8/8�3529,1&(

�� 7KH� H[LVWHQFH� RI� EXVLQHVV� RSSRUWXQLWLHV� LV� WKH� SULPDU\� LPSDFW� RI� ODERU� SURFXUHPHQW�

DFWLYLWLHV�DQG�DFWLYLWLHV�WKDW�ZLOO�FDXVH�GHULYDWLYH�LPSDFWV�RQ�WKH�HPHUJHQFH�RI�SRVLWLYH�

DWWLWXGHV�DQG�SHUFHSWLRQV�RI�WKH�FRPPXQLW\�

�� 7KH�HPHUJHQFH�RI�QHJDWLYH�DQG�SRVLWLYH�DWWLWXGHV�DQG�SHUFHSWLRQV�RI�WKH�FRPPXQLW\�LV�

WKH� HVWXDU\� RI� DOPRVW� DOO� WKH� LPSDFWV� DULVLQJ� IURP� WKH� SUH�FRQVWUXFWLRQ�� FRQVWUXFWLRQ�

DQG�RSHUDWLRQ�VWDJHV�

������ 7KH�0RVW�,PSDFWIXO�&RPSRQHQWV�RI�$FWLYLWLHV

7KH� PRVW� LQIOXHQWLDO� FRPSRQHQW� RI� DFWLYLW\� LV� PRELOL]DWLRQ� DQG� GHPRELOL]DWLRQ� RI�

FRQVWUXFWLRQ� WRROV� DQG� PDWHULDOV�� LPSDFWV� ZKLFK� FRQVLVW� RI� LPSDFWV� RQ� GHFUHDVLQJ� DLU�

TXDOLW\�� LQFUHDVHG� QRLVH�� GLVUXSWLRQ� WR� WUDIILF� VDIHW\� URDG� GDPDJH� DQG� QHJDWLYH� DWWLWXGHV�

DQG�SHUFHSWLRQV�RI�WKH�FRPPXQLW\��7KH�LPSDFWV�FDXVHG�DUH�SULPDU\�LPSDFWV�DQG�VHFRQGDU\�

LPSDFWV�

�� 'HFUHDVLQJ�DLU�TXDOLW\� IRU�GXVW�DV�D�SULPDU\� LPSDFW�ZLOO�KDYH�D�GHULYDWLYH� LPSDFW�RQ�

WKH�HPHUJHQFH�RI�QHJDWLYH�DWWLWXGHV�DQG SHUFHSWLRQV�RI�WKH�FRPPXQLW\�

�� ,QFUHDVHG� QRLVH� LQWHQVLW\� DV� D� SULPDU\� LPSDFW� ZLOO� KDYH� D� GHULYDWLYH� HIIHFW� RQ� WKH�

HPHUJHQFH�RI�QHJDWLYH�DWWLWXGHV�DQG�SHUFHSWLRQV�RI�WKH�FRPPXQLW\�

�� 7KH� H[LVWHQFH� RI� WUDIILF� GLVWXUEDQFHV� LQ� WKH� SULPDU\� LPSDFW� ZLOO� FDXVH� D� GHULYDWLYH�

LPSDFW�RQ�WKH�HPHUJHQFH�RI�QHJDWLYH�DWWLWXGHV�DQG�SHUFHSWLRQV�RI�WKH�FRPPXQLW\�

�� 7KH� RFFXUUHQFH� RI� GDPDJH� WR� WKH� URDG� LV� D� SULPDU\� LPSDFW� ZLOO� FDXVH� D� GHULYDWLYH�

LPSDFW�RQ�WKH�HPHUJHQFH�RI�QHJDWLYH�DWWLWXGHV�DQG�SHUFHSWLRQV�RI�WKH�FRPPXQLW\�

�� 7KH�HPHUJHQFH�RI�DWWLWXGHV�DQG�QHJDWLYH�SHUFHSWLRQV�RI�WKH�FRPPXQLW\�LV�D�GHULYDWLYH�

LPSDFW�RI�DOO�WKH�HIIHFWV�RI�WKH�LPSDFWV�

������ $UHDV�WKDW�QHHG�DWWHQWLRQ

$UHDV�WKDW�QHHG�LPSRUWDQW�DWWHQWLRQ�DUH�WKH�WRRO�DQG�PDWHULDO�WUDQVSRUWDWLRQ�ODQH�WKDW�SDVVHV�

WKURXJK� VHWWOHPHQWV� EHFDXVH� WKH� DUHD� LV� WKH� ORFDWLRQ� RI� WKH� LPSDFW� VRXUFH� DQG� WKH� DUHD�

GLUHFWO\�DIIHFWHG�E\�WKH�LPSDFW�

���� 'LUHFWLRQ�IRU�0DQDJHPHQW�RI�(QYLURQPHQWDO�,PSDFWV

%DVHG�RQ�WKH�UHVXOWV�RI�WKH�VWXG\��LW�FDQ�EH�VHHQ�WKDW�WKH�SODQQHG�FRQVWUXFWLRQ�RI�D����N9�

WUDQVPLVVLRQ�QHWZRUN�IURP�WKH�+XOXODLV�� 3HNDORQJDQ�3/73�DQG�UHODWHG�VXEVWDWLRQV�E\�37�
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3/1��3HUVHUR���WKH�0DLQ�8QLW�IRU�WKH�&RQVWUXFWLRQ�RI�6XPDWUD�3RZHU�3ODQWV�ZLOO�KDYH�DQ�

LPSDFW�RQ�WKH�HQYLURQPHQW��7KH�LPSDFWV�WKDW�ZLOO�RFFXU�DUH�TXLWH�VLJQLILFDQW� HVSHFLDOO\�WKH�

LPSDFW�RQ�WKH�SK\VLFDO� � FKHPLFDO�FRPSRQHQWV�GXH�WR�D�GHFUHDVH�LQ�DLU�TXDOLW\�� LQFUHDVHG�

QRLVH�� ORZHULQJ� ZDWHU� TXDOLW\�� VRFLDO�� HFRQRPLF� DQG� FXOWXUDO� FRPSRQHQWV�� VR� WKDW� WKH�

SULPDU\�LPSDFW�PXVW�EH�SURSHUO\�FRQVLGHUHG�DQG�PDQDJHG�ZLVHO\�VR�WKDW�LPSDFWV�QHJDWLYHV�

RI�WKHVH�DFWLYLWLHV�FDQ�EH�PLQLPL]HG�RU�DGGUHVVHG��

,PSDFWV� WKDW�PD\� DULVH� IURP� WKH� SODQQHG� FRQVWUXFWLRQ� RI� D� ���N9� WUDQVPLVVLRQ� QHWZRUN�

IURP� WKH�+XOXODLV� � 3HNDORQJDQ� 3/73� DQG� UHODWHG� VXEVWDWLRQV� E\� WKH� 37� 3/1� �3HUVHUR��

6XPDWUD�3RZHU 3ODQW�'HYHORSPHQW�8QLW�LQFOXGH�WKH�LPSDFW�RI�DFWLYLWLHV�LQ�WKH�FRQVWUXFWLRQ�

DQG�RSHUDWLRQ�VWDJHV��,Q�WKH�FRQVWUXFWLRQ�SKDVH�WKH�LPSDFW�LV�WHPSRUDU\��ZKLOH�WKH�LPSDFW�

RI�WKH�RSHUDWLRQ�SKDVH�LV�ORQJ�WHUP�

������ 3UH�&RQVWUXFWLRQ�3KDVH

,Q�WKH�SUH�FRQVWUXFWLRQ�VWDJH��WKH�LPSDFW�ZLOO�FRQVLVW�RI�WHUWLDU\�LPSDFWV��7HUWLDU\�LPSDFWV�

FDXVHG� DUH� DWWLWXGHV� DQG� SHUFHSWLRQV� RI� WKH� FRPPXQLW\� IURP� WKH� LPSOLFDWLRQV� RI� ODQG�

DFTXLVLWLRQ�

������ &RQVWUXFWLRQ�3KDVH

,Q� WKH�FRQVWUXFWLRQ�SKDVH�� WKH� LPSDFW�ZLOO� FRQVLVW�RI�SULPDU\ LPSDFWV�� VHFRQGDU\� LPSDFWV�

DQG� WHUWLDU\� LPSDFWV�� 7KH� SULPDU\� LPSDFW� FDXVHG� E\� D� GHFUHDVH� LQ� DLU� TXDOLW\�� HVSHFLDOO\�

GXVW�� LQFUHDVHG�QRLVH� LQWHQVLW\��GHFUHDVHG�ZDWHU�TXDOLW\�DQG� WKH�H[LVWHQFH�RI�HPSOR\PHQW�

RSSRUWXQLWLHV�DQG�EXVLQHVV�RSSRUWXQLWLHV��7KH�VHFRQGDU\�DQG�WHUWLDU\�LPSDFWV�FDXVHG�E\�WKH�

HPHUJHQFH�RI�QHJDWLYH�DWWLWXGHV�DQG�SHUFHSWLRQV�RI�WKH�FRPPXQLW\�

�� 'HFUHDVLQJ�$LU�4XDOLW\�IRU�'XVW

7KH� GHFUHDVH� LQ� DLU� TXDOLW\� GXULQJ� FRQVWUXFWLRQ�ZDV�PDLQO\� LQ� WKH� IRUP� RI� LQFUHDVHG�

ORFDO�GXVW��7KH�VXEVHTXHQW�LPSDFW RI�KLJK�ORFDO�GXVW�LQ�DPELHQW�DLU�ZLOO�KDYH�D�IXUWKHU�

LPSDFW�RQ� WKH�GHFUHDVH� LQ�HQYLURQPHQWDO�VDQLWDWLRQ�GXH� WR� WKH�VWLFNLQJ�RI�GXVW�RQ� WKH�

VXUIDFH� RI� EXLOGLQJV� DQG� SODQWV�� 7KH� LPSDFW� RI� WKH� LQFUHDVH� LQ� ORFDO� GXVW� FDQ� EH�

PLQLPL]HG� WKURXJK� WKH� DUUDQJHPHQW� RI� YHKLFOHV� ERWK� VSHHG� DQG� LQWHUYDO�� DV� ZHOO� DV�

JLYLQJ�FRYHULQJV�RI�WDUSDXOLQ�RU�SODVWLF�FORWK�RQ�WUXFNV�ZKHQ�WUDQVSRUWLQJ�VRLO�PDWHULDO��

VR�WKDW�LW�LV�QRW�VFDWWHUHG�RQ�WKH�URDG�HVSHFLDOO\�DURXQG�WKH�VHWWOHPHQWV�WKDW�DUH�SDVVHG�
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�� ,QFUHDVHG�1RLVH�,QWHQVLW\

7KH� LQFUHDVH� LQ� QRLVH� LQWHQVLW\� GXULQJ� FRQVWUXFWLRQ�ZLOO� JLYH� D� IXUWKHU� LPSDFW� RQ� WKH�

GLVWXUEDQFH� RI� UHVLGHQWV
� FRPIRUW� GXH� WR� WKH� QRLVH� JHQHUDWHG� IURP� WKH� YHKLFOHV�

WUDQVSRUWLQJ� WKH� HTXLSPHQW� DQG�PDWHULDO�� 7KH� LPSDFW� RI� DQ� LQFUHDVH� LQ� QRLVH� FDQ� EH�

PLQLPL]HG� WKURXJK� WKH� DUUDQJHPHQW� RI� YHKLFOHV� ERWK� VSHHG� DQG� LQWHUYDO�� ZKHQ�

WUDQVSRUWLQJ�VRLO�PDWHULDOV��RQ�WKH�URDG�DURXQG�WKH�VHWWOHPHQWV�WKDW�DUH�SDVVHG�

�� 'HFUHDVLQJ�:DWHU�4XDOLW\

'HFUHDVLQJ�:DWHU�4XDOLW\�GXULQJ�FRQVWUXFWLRQ�DFWLYLWLHV�ZLOO�DOVR�KDYH�D�IXUWKHU�LPSDFW�

RQ�UHVLGHQWV
�FRPIRUW�GLVWXUEDQFHV�GXH� WR�FRQWDPLQDWLRQ�RI�VXUIDFH�ZDWHU��7KH� LPSDFW�

RI� GHFUHDVLQJ� DFWXDO� ZDWHU� TXDOLW\� FDQ� EH� RYHUFRPH� EHFDXVH� WKH� UHDFK� RI� WKH�

FRQVWUXFWLRQ�VLWH�LV�TXLWH�IDU�DURXQG����PHWHUV�

�� ,QWHUIHUHQFH�ZLWK�7UDIILF�6DIHW\

,QWHUIHUHQFH�ZLWK�WUDIILF�VDIHW\�LV�FDXVHG�E\�WKH�PRELOL]DWLRQ�RI�KHDY\�HTXLSPHQW�DQG�

FRQVWUXFWLRQ�PDWHULDOV�� 7KH�PDQDJHPHQW� FDUULHG� RXW� LV� E\� OLPLWLQJ� WKH� VSHHG� RI� WKH�

WUDQVSRUW� YHKLFOH� DQG� SODFLQJ� WKH� RIILFHUV� LQ� WKH� ODQH� WKDW� LV� SDVVHG� E\� WKH� WUDQVSRUW�

YHKLFOH��HVSHFLDOO\�LQ�WKH�LQWHUVHFWLRQ�FORVH�WR�WKH�VHWWOHPHQW�LQ�FROODERUDWLRQ�ZLWK�WKH�

7UDQVSRUWDWLRQ�6HUYLFH�RI�%HQJNXOX�3URYLQFH�

�� 5RDG�'DPDJH�2FFXUUHG

5RDG�GDPDJH�DW�WKH�DFWLYLW\�VLWH�LV�FDXVHG�E\�WKH�PRELOL]DWLRQ�RI�KHDY\�HTXLSPHQW�DQG�

FRQVWUXFWLRQ�PDWHULDOV��7KH�PDQDJHPHQW�FDUULHG�RXW�LV�WR�OLPLW�WKH�WRQQDJH�RI�WUDQVSRUW�

YHKLFOHV�DFFRUGLQJ�WR�URDG�FDSDFLW\�DQG�UHSDLU�GDPDJHG�URDGV�DFFRUGLQJ�WR�WKH�OHYHO�RI�

GDPDJH� E\� FROODERUDWLQJ�ZLWK� WKH�+LJKZD\V� RU� 7UDQVSRUWDWLRQ�$JHQF\� LQ�%HQJNXOX�

3URYLQFH�

�� 7KH�HPHUJHQFH RI�SXEOLF�DWWLWXGHV�DQG�SHUFHSWLRQV

7KH� HPHUJHQFH� RI� WKLV� FRPPXQLW\� SHUFHSWLRQ� LV� D� GHULYDWLYH� LPSDFW� RI� WKH� SULPDU\�

LPSDFWV�WKDW�RFFXU�GXULQJ�FRQVWUXFWLRQ�DFWLYLWLHV��7KH�H[LVWHQFH�RI�JRRG�PDQDJHPHQW�E\�

WKH�FRPSDQ\�RQ�WKH�LPSDFWV�WKDW�DULVH�ZLOO�KDYH�D�SRVLWLYH�HIIHFW�RQ�WKH�FRPPXQLW\��VR�

WKDW�QHJDWLYH�DWWLWXGHV�DQG�SHUFHSWLRQV�RI�WKH�FRPPXQLW\�WRZDUGV�WKH�SODQQHG�FRPSDQ\�

DFWLYLWLHV�GR�QRW�DULVH��7KHUHIRUH��FRRUGLQDWLRQ�ZLWK�WKH�FRPPXQLW\��KHDG�RI�WKH�YLOODJH��
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VXE�GLVWULFW�KHDG�PXVW�DOZD\V�EH�GRQH��$OVR�WKH�VRFLDOL]DWLRQ�RI�WKH�DFWLYLW\�SODQ�PXVW�

EH�FDUULHG�RXW�GXULQJ�WKH�DFWLYLW\��

%\�FDUU\LQJ�RXW�PDQDJHPHQW�RQ�WKHVH�SULPDU\�LPSDFWV��WKH�VHFRQGDU\�DQG�WHUWLDU\�LPSDFWV�

JHQHUDWHG� E\� WKHPVHOYHV� ZLOO� EH� PDQDJHG�� %HVLGHV� PDQDJHPHQW� ZLWK� D� WHFKQRORJ\�

DSSURDFK� FDQ� DOVR� EH� DGGHG� WKURXJK� D� VRFLDO� DSSURDFK�� IRU� H[DPSOH� E\� FRQWLQXLQJ� WR�

GLVVHPLQDWH� LQIRUPDWLRQ� WR� WKH� FRPPXQLW\� DURXQG� WKH� ORFDWLRQ� RI� WKH� DFWLYLW\� SODQ��

SURYLGLQJ� JXLGDQFH� WR� FRQWUDFWRUV� WR� SULRULWL]H� ORFDO� FRPPXQLWLHV� WR� ZRUN� RQ� SURMHFWV�

DFFRUGLQJ� WR� TXDOLILFDWLRQV� DQG� ZRUNIRUFH� QHHGV� DQG� WR� EH� FDUULHG� RXW� WUDQVSDUHQWO\�

UHTXLUHPHQWV�DQG�PHWKRGV�RI�DFFHSWDQFH�DQG�GLVVHPLQDWLRQ�WR�WKH�SXEOLF�ZKHQ�FRQGXFWLQJ�

DOO�VWDJHV�RI�DFWLYLWLHV�

������ 2SHUDWLRQ�3KDVH

$W�WKH�RSHUDWLQJ�VWDJH��WKH�SULPDU\�LPSDFW�WKDW�LV�JHQHUDWHG�LV��LQFUHDVH�LQ�QRLVH�LQWHQVLW\��

HPHUJHQFH�RI�PDJQHWLF�ILHOGV�DQG�HOHFWULF�ILHOGV��GHFUHDVLQJ�WKH�YDOXH�RI�ODQG�DVVHWV��7KH�

VHFRQGDU\� DQG� WHUWLDU\� LPSDFWV� FDXVHG� LQFOXGH� WKH� HPHUJHQFH� RI� QHJDWLYH� DWWLWXGHV� DQG�

SHUFHSWLRQV�RI�WKH�FRPPXQLW\�

�� ,QFUHDVHG�1RLVH�,QWHQVLW\

,QFUHDVHG�QRLVH� LQWHQVLW\�GXULQJ�FRQVWUXFWLRQ�ZLOO� KDYH� D� IXUWKHU� LPSDFW�RQ� UHVLGHQWV
�

FRPIRUW�GLVWXUEDQFHV�GXH� WR�QRLVH�JHQHUDWHG�IURP�WUDQVPLVVLRQ�QHWZRUNV��7KH� LPSDFW�

RI�LQFUHDVHG�QRLVH�FDQ�EH�PLQLPL]HG�WKURXJK�PDLQWHQDQFH�RI�WUDQVPLVVLRQ�QHWZRUNV�

�� 7KH�HPHUJHQFH�RI�PDJQHWLF�ILHOGV�DQG�HOHFWULF�ILHOGV

7KH�SUHVHQFH�RI�DQ�HOHFWULF�DQG�PDJQHWLF�ILHOG�GXULQJ�WKH�RSHUDWLRQ�ZLOO�KDYH�D�IXUWKHU�

LPSDFW�RQ�WKH�GLVUXSWLRQ�RI�WKH�FRPIRUW�RI�WKH�SRSXODWLRQ�GXH�WR�UDGLDWLRQ�FDXVHG��7KH�

LPSDFW� RI LQFUHDVLQJ� QRLVH� FDQ� EH� PLQLPL]HG� WKURXJK� QHWZRUN� PDLQWHQDQFH� LQ�

DFFRUGDQFH�ZLWK�SURYLVLRQV�LQ�DFFRUGDQFH�ZLWK�61,���������������61,���������������

,53$��������5HJXODWLRQ�RI�WKH�0LQLVWHU�RI�(QHUJ\�DQG�0LQHUDO�5HVRXUFHV�1R���������

DQG�5HJXODWLRQ�RI�WKH�0LQLVWHU�RI�(QHUJ\�DQG�0LQHUDO�5HVRXUFHV�1R���������

�� 'HFUHDVLQJ�/DQG�$VVHW�9DOXH

'HFUHDVLQJ�ODQG�DVVHWV�ZLOO�PDNH�QHJDWLYH�DWWLWXGHV�DQG�SHUFHSWLRQV�RI� WKH�FRPPXQLW\�

WRZDUGV�WKH�FRPSDQ\
V�SODQQHG�DFWLYLWLHV��7KHUHIRUH��FRRUGLQDWLRQ�ZLWK�WKH�FRPPXQLW\��



&+$37(5� ,9� +2/,67,&� (9$/8$7,21
37��3/1��3HUVHUR��81,7 3(0%$1*81$1 3(0%$1*.,7�680$75$

$1'$/�2)�'(9(/230(17�3/$1� 2)�����N9�75$160,66,21 /,1(��3/73�+8/8/$,6�� 3(.$/21*$1�$1'�5(/$7('�68%67$7,21 ,9 � �
,1�',675,&7 2)�/(%21*��5(-$1*�/(%21*�$1'�.(3$+,$1*� %(1*.8/8�3529,1&(

KHDG�RI�WKH�YLOODJH��VXE�GLVWULFW�KHDG�PXVW�DOZD\V�EH�GRQH��$OVR�WKH�VRFLDOL]DWLRQ�RI�WKH�

DFWLYLW\�SODQ�PXVW�EH�FDUULHG�RXW�GXULQJ�WKH�DFWLYLW\��

�� 7KH�HPHUJHQFH�RI�SXEOLF�DWWLWXGHV�DQG�SHUFHSWLRQV

7KH� HPHUJHQFH� RI� WKLV� FRPPXQLW\� SHUFHSWLRQ� LV� D� GHULYDWLYH� LPSDFW� RI WKH� SULPDU\�

LPSDFWV�WKDW�RFFXU�GXULQJ�FRQVWUXFWLRQ�DFWLYLWLHV��7KH�H[LVWHQFH�RI�JRRG�PDQDJHPHQW�E\�

WKH�FRPSDQ\�RQ�WKH�LPSDFWV�WKDW�DULVH�ZLOO�KDYH�D�SRVLWLYH�HIIHFW�RQ�WKH�FRPPXQLW\��VR�

WKDW�QHJDWLYH�DWWLWXGHV�DQG�SHUFHSWLRQV�RI�WKH�FRPPXQLW\�WRZDUGV�WKH�SODQQHG�FRPSDQ\�

DFWLYLWLHV�GR�QRW�DULVH��7KHUHIRUH��FRRUGLQDWLRQ�ZLWK�WKH�FRPPXQLW\��KHDG�RI�WKH�YLOODJH��

VXE�GLVWULFW�KHDG�PXVW�DOZD\V�EH�GRQH��$OVR�WKH�VRFLDOL]DWLRQ�RI�WKH�DFWLYLW\�SODQ�PXVW�

EH�FDUULHG�RXW�GXULQJ�WKH�DFWLYLW\��

���� 5HFRPPHQGHG�(QYLURQPHQWDO�)HDVLELOLW\

3ODQV�IRU�&RQVWUXFWLRQ�$FWLYLWLHV�7KH����N9�WUDQVPLVVLRQ�QHWZRUN�ZLOO�FDXVH�D�YDULHW\�RI�

LPSRUWDQW� LPSDFWV� RQ� WKH� HQYLURQPHQW�� $IWHU� UHYLHZLQJ� WKH� SODQQHG� DFWLYLWLHV� RI� WKH�

YDULRXV� DIIHFWHG� HQYLURQPHQWDO� FRPSRQHQWV�� WKH� SODQQHG� FRQVWUXFWLRQ� RI� D� ���N9�

WUDQVPLVVLRQ�QHWZRUN�IURP�WKH�+XOXODLV�� 3HNDORQJDQ�3/73�DQG�UHODWHG�VXEVWDWLRQV�E\�37�

3/1� �3HUVHUR��6XPDWUD� 3RZHU�3ODQW�'HYHORSPHQW�8QLW� LV� HQYLURQPHQWDOO\� IHDVLEOH��7KH�

HQYLURQPHQWDO�IHDVLELOLW\�DVVHVVPHQW�WDNHV�LQWR�DFFRXQW�WKH�IROORZLQJ�HOLJLELOLW\�FULWHULD�

/RFDWLRQ�RI�WKH�����N9�7UDQVPLVVLRQ�1HWZRUN�FRQVWUXFWLRQ�DFWLYLWLHV�+XOXODLV�3HNDORQJDQ�

3/73�DQG�6XEVWDWLRQ�5HODWHG�WR�WKH�37�3/1��3HUVHUR��6XPDWUD�3RZHU�3ODQW�'HYHORSPHQW�

8QLW�� LQ� SULQFLSOH�� PXVW� EH� LQ� DFFRUGDQFH� ZLWK� WKH� UHJLRQDO� VSDWLDO� SODQ�� 7KH� SODQQHG�

GHYHORSPHQW� DFWLYLWLHV� DUH� LQ� WKUHH� UHJHQFLHV�� QDPHO\�� /HERQJ�5HJHQF\��5HMDQJ� /HERQJ�

DQG� .HSDKLDQJ�� %HQJNXOX� 3URYLQFH�� 7R� VHH� WKH� ORFDWLRQ� RI� WKH� SODQQHG� GHYHORSPHQW�

DFWLYLWLHV� LQ� DFFRUGDQFH� �� QRW� LQ� FRQIOLFW� ZLWK� LWV� GHVLJQDWLRQ� LQ� %HQJNXOX� 3URYLQFH�� WKH�

VXLWDELOLW\� RI� WKH� ORFDWLRQ� ZLWK� WKH� VSDWLDO� SODQ� UHIHUV� WR� WKH� 5HJLRQDO� 5HJXODWLRQ� RI�

%HQJNXOX� 3URYLQFH� 1R���� RI� ����� FRQFHUQLQJ� WKH� %HQJNXOX� 3URYLQFH� 5HJLRQDO� 6SDWLDO�

3ODQ�IRU������������

7KH� VXLWDELOLW\� RI� WKH� ORFDWLRQ� RI� WKH� SODQQHG� GHYHORSPHQW� DFWLYLWLHV� LV� VHHQ� LQ� WHUPV� RI�

VSDWLDO� SODQQLQJ��ZKLFK� LQFOXGHV� VSDWLDO� SODQQLQJ�� VSDFH� XWLOL]DWLRQ� DQG� FRQWURO� RI� VSDWLDO�

XVH��%DVHG�RQ�WKH�%HQJNXOX�3URYLQFLDO�5HJXODWLRQ�1R����RI������FRQFHUQLQJ�WKH�%HQJNXOX�
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3URYLQFH� 5HJLRQDO� 6SDWLDO� 3ODQ� IRU� ����������� WKH� VSDFH� UXOHV� IRU� WKH� ORFDWLRQ� RI� WKH�

SODQQHG� GHYHORSPHQW� DFWLYLWLHV� DUH� LQFOXGHG� LQ� WKH� DGPLQLVWUDWLYH� DUHD� RI� %HQJNXOX�

3URYLQFH�DV�IROORZV�

�� 6SDWLDO�3ODQQLQJ

� %DVHG�RQ�$UWLFOH����SDUDJUDSK�����OHWWHU�F��LQ�WKH�%HQJNXOX�3URYLQFH�(QHUJ\�1HWZRUN�

6\VWHP�3ODQ� WKHUH� LV� D�SODQ� WR�FRQVWUXFW�D�QHZ�SRZHU�SODQW�� LQFOXGLQJ� WKH�+XOXODLV�

*HRWKHUPDO�3RZHU�3ODQW��3/73��

� )XUWKHUPRUH��LQ�$UWLFOH�����IRU�WKH�(QHUJ\�1HWZRUN�6\VWHP�&ULWHULD��QDPHO\�

�� 'HYHORSPHQW� RI� HQHUJ\� LQIUDVWUXFWXUH� LV� LQWHQGHG� WR� LQFUHDVH� WKH� FDSDFLW\� RI�

HOHFWULFLW\�JHQHUDWLRQ�E\�FULWHULD�

D� 6XSSRUW�WKH�DYDLODELOLW\�RI�HOHFWULF�SRZHU�VXSSOLHV�IRU�LQWHUHVWV�LQ�XUEDQ��UXUDO�

DQG�VPDOO�LVODQGV��

E� 6XSSRUWLQJ�WKH�XVH�RI�KLJK�WHFKQRORJ\�WKDW�LV�DEOH�WR�SURGXFH�HQHUJ\�WR�UHGXFH�

GHSHQGHQFH�RQ�QRQ�UHQHZDEOH�HQHUJ\�VRXUFHV�

F� %HLQJ�LQ�D�ORFDWLRQ�VDIH�IURP�QDWXUDO�KD]DUGV�DQG�VDIH�IURP�RWKHU�DFWLYLWLHV�

�� 'HYHORSPHQW�RI�HOHFWULFDO�HQHUJ\�QHWZRUN�LQIUDVWUXFWXUH�LV�GHWHUPLQHG�E\�FULWHULD�

D� 6XSSRUW� WKH�DYDLODELOLW\�RI�HOHFWULFLW\�VXSSO\�IRU� LQWHUHVWV� LQ�XUEDQ�� UXUDO�DQG�

VPDOO�LVODQGV�

E� &URVVLQJ� UHVLGHQWLDO� DUHDV�� ULYHU� DUHDV�� WKH� VHD�� IRUHVWV�� DJULFXOWXUH�� DQG�

WUDQVSRUWDWLRQ�URXWHV�

F� 6XSSRUWLQJ�WKH�XVH�RI�KLJK�WHFKQRORJ\�WKDW�LV�DEOH�WR�SURGXFH�HQHUJ\�WR�UHGXFH�

GHSHQGHQFH�RQ�QRQ�UHQHZDEOH�HQHUJ\�VRXUFHV�

%DVHG� RQ� WKH� H[SODQDWLRQ� DERYH�� WKDW� WKH� ORFDWLRQ� RI� WKH� SODQQHG� ���� N9� 7UDQVPLVVLRQ�

1HWZRUN�GHYHORSPHQW�SODQ�IRU�WKH�+XOXODLV�� 3HNDORQJDQ�3/73�DQG�WKH�6XEVWDWLRQ�5HODWHG�

WR�WKH�37�3/1��3HUVHUR��6XPDWUD�3RZHU�3ODQW�'HYHORSPHQW�8QLW��LV�LQ�DFFRUGDQFH�ZLWK�WKH�

GLUHFWLRQ�RI� WKH� VSDWLDO� VWUXFWXUH�SODQ�RI� WKH������/RFDO�5HJXODWLRQ�SURYLVLRQV� DERXW� WKH�

%HQJNXOX�3URYLQFH�575:�� ,Q� DGGLWLRQ�� WKH�GHYHORSPHQW�SODQ�KDV� UHFHLYHG�D� OHWWHU� IURP�

WKH�2IILFH�RI�3XEOLF�:RUNV�DQG�6SDWLDO�3ODQQLQJ�1XPEHU����������������;,���%�,,�'38�75

�������UHJDUGLQJ�575:�5HFRPPHQGDWLRQ�&RQVWUXFWLRQ�RI�����N9�7UDQVPLVVLRQ�1HWZRUN�

+XOXODLV�3/73�� 3HNDORQJDQ�DQG�6XEVWDWLRQ�
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�� 8VH�RI�6SDFH

,Q� &KDSWHU� 9,,,� WKH� 'LUHFWLRQ� IRU� WKH� 8VH� RI� 3URYLQFLDO� 6SDWLDO� 6SDFH� $UWLFOH� ���

SDUDJUDSK����� LV� WKH�UHDOL]DWLRQ�RI WKH�GHYHORSPHQW�RI�DQ�HQHUJ\�DQG�PLQHUDO� UHVRXUFH�

LQIUDVWUXFWXUH�V\VWHP�FDUULHG�RXW�WKURXJK��

D� &RQVWUXFWLRQ�RI�D�QHZ�SRZHU�SODQW�LQVWDOODWLRQ��

E� ,QFUHDVHG�HOHFWULFLW\�JHQHUDWHG�IURP�DOWHUQDWLYH�HQHUJ\�WR�PHHW�UXUDO�HOHFWULFLW\�QHHGV��

LQFOXGLQJ�HOHFWULFLW\�EDVHG�RQ�UHQHZDEOH�HQHUJ\�QDWXUDO�UHVRXUFHV�VXFK�DV�JHRWKHUPDO�

HQHUJ\��VRODU�HQHUJ\�DQG�ZLQG�

F� 2SHUDWLRQ�RI�GLVWULEXWLRQ�SODQWV�

G� %LRGLHVHO�HQHUJ\�GHYHORSPHQW�IRU�FRPPXQLW\�QHHGV�

H� *HRWKHUPDO�HQHUJ\�GHYHORSPHQW�LQ�WKH�%HQJNXOX�3URYLQFH�

%DVHG� RQ� WKH� GHVFULSWLRQ� DERYH�� WKH� SODQQHG� FRQVWUXFWLRQ� DFWLYLWLHV� RI� WKH� ���� N9�

7UDQVPLVVLRQ�1HWZRUN�+XOXODLV�� 3HNDORQJDQ�3/73�DQG�WKH�6XEVWDWLRQ�5HODWHG�WR�WKH�37�

3/1� �3HUVHUR�� 6XPDWUD� 3RZHU� 3ODQW� 'HYHORSPHQW� 8QLW�� DUH� LQ� DFFRUGDQFH� ZLWK� WKH�

GLUHFWLRQV�IRU�H[LVWLQJ VSDFH�XWLOL]DWLRQ�LQ�WKH�%HQJNXOX�3URYLQFH�DUHD�

�� &RQWURO�RI�8VH�RI�6SDFH

,Q�&+$37(5� ,;�'LUHFWLYHV� IRU� WKH�8VH�RI�6SDFH�$UWLFOH����� WKHUH� DUH� LQGLFDWLRQV�RI�

]RQLQJ� UHJXODWLRQV� RQ� WKH� HQHUJ\� LQIUDVWUXFWXUH� QHWZRUN� V\VWHP� ZKLFK� VWLSXODWH� WKDW�

UHVLGHQWLDO� EXLOGLQJV� DUH� QRW� DOORZHG� XQGHU� 6877� DQG� 687(7�� H[FHSW� LQ� 6877� DQG�

687(7� LQ� DFFRUGDQFH� ZLWK� VWDWXWRU\� UHJXODWLRQV�� 7KLV� QHHGV� WR� EH� GRQH� LQ� RUGHU� WR�

DFKLHYH� HIIRUWV� LQ� UHDOL]LQJ� DQ� RUGHUO\� VSDWLDO� VWUXFWXUH� DQG� LQ� RUGHU� WR� SUHVHUYH� WKH�

HQYLURQPHQW��

�� 7KH� DFWLYLW\� DOVR� UHIHUV� WR� *RYHUQPHQW� 5HJXODWLRQ� 1XPEHU� ��� RI� ����� FRQFHUQLQJ�

$PHQGPHQWV� WR� *RYHUQPHQW� 5HJXODWLRQ� 1XPEHU� ��� RI� ����� FRQFHUQLQJ� 1DWLRQDO�

5HJLRQDO�6SDWLDO�3ODQQLQJ��HVSHFLDOO\�DUWLFOHV�����DQG����$�
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�� 7KH� HQDFWPHQW� RI� UHJXODWLRQV� DQG� OHJLVODWLRQ� UHODWHG� WR� SROLFLHV� LQ� WKH� ILHOG� RI�

SURWHFWLRQ� DQG� PDQDJHPHQW� RI� WKH� HQYLURQPHQW� DQG� QDWXUDO� UHVRXUFHV� LQ� SODQQLQJ�

DFWLYLWLHV�

�� $FWLYLWLHV� IRU� WKH� FRQVWUXFWLRQ� RI� D� ���N9� WUDQVPLVVLRQ� QHWZRUN� IURP� +XOXODLV� �

3HNDORQJDQ�*HRWKHUPDO�3RZHU�3ODQW�GRHV�QRW�GLVWXUE���FDXVH�DQ�LPSDFW�RQ�QDWLRQDO�RU�

UHJLRQDO�GHIHQVH�VHFXULW\�LQWHUHVWV�

�� %DVHG�RQ�3(50(1/+�1R����RI������� WKDW� WKH�FRQVWUXFWLRQ�RI�D����N9�WUDQVPLVVLRQ�

QHWZRUN�IURP�WKH�+XOXODLV�� 3HNDORQJDQ�3/7�E\�37��3/1��3HUVHUR��0DLQ�8QLW�IRU�WKH�

&RQVWUXFWLRQ�RI�6XPDWUD�(OHFWULF�3RZHU�3ODQW� LV� FDWHJRUL]HG�DV�REOLJDWRU\� WR�KDYH�DQ�

(QYLURQPHQWDO�,PSDFW�$QDO\VLV��(,$���VR�WKDW�DFFXUDWH�HVWLPDWHV�RI�WKH�PDJQLWXGH�DQG�

LPSRUWDQFH�RI�LPSDFWV�IURP�SK\VLFDO�FKHPLFDO��DQG�VRFLDO�DVSHFWV�� (FRQRPLF�DVSHFWV�

LQ�WKH�SUH�FRQVWUXFWLRQ�SKDVH��FRQVWUXFWLRQ�DQG�RSHUDWLRQ�REWDLQHG��WKHQ�WKH�HYDOXDWLRQ�

LV�FDUULHG�RXW��WKLV�LPSDFW�FDQ�EH�PDQDJHG�DQG�PRQLWRUHG�

�� 7KH� UHVXOWV� RI� D� KROLVWLF� HYDOXDWLRQ� RI� DOO� LPSRUWDQW� LPSDFWV� DV� DQ� LQWHUUHODWHG� DQG�

LQIOXHQFLQJ� HQWLW\� DUH� NQRZQ� WR� EDODQFH� LPSRUWDQW� SRVLWLYH� DQG� VRFLDO� DQG� HFRQRPLF�

DVSHFWV� �HPSOR\PHQW� RSSRUWXQLWLHV� DQG� EXVLQHVV� RSSRUWXQLWLHV�� ZLWK� WKRVH� WKDW� DUH�

QHJDWLYH�WR�WKH�SK\VLFDO�FKHPLFDO�DVSHFWV�PDQDJHDEOH�

�� 37��3/1��3HUVHUR��6XPDWUDQ�3/78�'HYHORSPHQW�8QLW�LV�ZLOOLQJ�DQG�DEOH�WR�KDQGOH�WKH�

LPSRUWDQW� LPSDFWV� RI� HDFK� DFWLYLW\� ERWK� SRVLWLYH� DQG� QHJDWLYH�� ,PSRUWDQW� LPSDFWV�

FDXVHG� E\� YDULRXV� SURMHFW� DFWLYLWLHV� RQ� WKHVH� HQYLURQPHQWDO� FRPSRQHQWV� FDQ� EH�

PDQDJHG�WKURXJK�WHFKQRORJLFDO��VRFLDO�DQG�LQVWLWXWLRQDO�DSSURDFKHV�DQG�WKH�DSSOLFDWLRQ�

RI�HQYLURQPHQWDO�PDQDJHPHQW�V\VWHPV�

�� %XVLQHVV� SODQV� DQG�RU� DFWLYLWLHV� GR� QRW� LQWHUIHUH� ZLWK� VRFLDO� YDOXHV� RU� FRPPXQLW\�

YLHZV�� EHFDXVH� EDVHG� RQ� SXEOLF� FRQVXOWDWLRQ� DFWLYLWLHV� DQG� VRFLDOL]DWLRQ� RI� DFWLYLWLHV�

ZLWK�WKH�FRPPXQLW\�WKHUH�LV�DQ�LQWHUDFWLRQ�RI�PXWXDO�RSHQQHVV�

�� 3ODQV�IRU�DFWLYLWLHV�ZLOO�QRW�DIIHFW�DQG�RU�GLVWXUE�HFRORJLFDO�HQWLWLHV��

D� 7KH� ORFDWLRQ�RI� WKH�DFWLYLW\�KDV�QRW�FKDQJHG��QDPHO\� WKH� ORFDWLRQ�RI�DFWLYLWLHV� LV�

FXOWLYDWHG� ODQG� LQ� WKH� IRUP� RI� DJULFXOWXUDO� ODQG� ZKLFK� LV� PRVWO\� VXJDU� FDQH�

SODQWDWLRQV�� ZKLFK� FDQ� EH� WXUQHG� LQWR� ULFH� ILHOGV�� RU� RWKHU� FURSV� WKDW� DUH�

HFRORJLFDOO\�OHVV�LPSRUWDQW��DQG�DIWHU�WKH�RSHUDWLRQ�WKHUH�DUH�QRW�PDQ\�FKDQJH�VWLOO�

DV�DJULFXOWXUDO�ODQG�
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E� %DVHG� RQ� GDWD� IURP� ELRORJLFDO� VXUYH\V� DQG� VHFRQGDU\� GDWD� LQ� WKH� ORFDWLRQ� RI�

SODQQHG� DFWLYLWLHV� WKHUH� DUH� QR� NH\� VSHFLHV�� QDPHO\� VSHFLHV� WKDW� KDYH� D� PDMRU�

LPSDFW�RQ�WKH�HQYLURQPHQW�VR�WKDW�LW�FDQ�DIIHFW�WKH�HFRV\VWHP�

F� 7KH�ORFDWLRQ�RI�WKH�SODQQHG�DFWLYLW\�LV�QRW�LQ�WKH�QDWXUDO�IRUHVW�DUHD�DQG�LV�QRW�LQ�D�

SURWHFWHG� DUHD� EXW� LV� ORFDWHG� LQ� D� FXOWLYDWLRQ� DUHD� WKDW� KDV� EHHQ� XVHG� IRU� D� ORQJ�

WLPH� IRU� WKH� DJULFXOWXUDO� DUHD�� VR� WKDW� WKH� ORFDWLRQ� RI� WKH� DFWLYLW\� SODQ� KDV� QR�

VFLHQWLILF�YDOXH�

�� 7KH� SODQ� RI� DFWLYLWLHV� GRHV� QRW� FDXVH� LQWHUIHUHQFH�ZLWK� WKH� EXVLQHVV� DQG�RU� DFWLYLWLHV�

WKDW�KDYH�EHHQ�DURXQG�WKH�SODQQHG�ORFDWLRQ�RI�WKH�DFWLYLW\��7KH�ORFDWLRQ�RI�WKH�DFWLYLW\�

LV�DJULFXOWXUDO�ODQG��ZKLOH�WKH�SODQQHG�DFWLYLW\�LV�WKH�HOHFWULFLW\�LQGXVWU\�

���1RW�H[FHHGLQJ�WKH�FDUU\LQJ�FDSDFLW\�DQG�FDUU\LQJ�FDSDFLW\�RI�WKH�HQYLURQPHQW�IURP�WKH�

ORFDWLRQ�RI�SODQQHG�DFWLYLWLHV��EHFDXVH�WKH�LPSDFW�RI�WKH�DFWLYLWLHV�ZLOO�EH�PDQDJHG�DQG�

PRQLWRUHG��DQG�SHULRGLF�PRQLWRULQJ�ZLOO�EH�FDUULHG�RXW�DQG�UHSRUWHG�HYHU\���PRQWKV�WR�

WKH�FRPSHWHQW�DXWKRULWLHV��UHODWHG�WR�WKH�DFWLYLWLHV�WR�EH�FDUULHG�RXW�

)URP�WKH�UHVXOWV�RI�D�UHYLHZ�RI�WKH�DFWLYLW\�SODQ IRU�YDULRXV�HQYLURQPHQWDO�FRPSRQHQWV�WKDW�

ZLOO�EH�DIIHFWHG�ZKLFK�DUH�VXPPDUL]HG�LQ�WKH�DERYH����HOLJLELOLW\�FULWHULD��WKH�SODQ�IRU�WKH�

$FWLYLWLHV�3ODQ�IRU�WKH�&RQVWUXFWLRQ�RI�D����N9�WUDQVPLVVLRQ�QHWZRUN�IURP�WKH�+XOXODLV� �

3HNDORQJDQ�3/73�E\�37��3/1��3HUVHUR��6XPDWUD�3DUHQW�'HYHORSPHQW�8QLW�LV�FRQVLGHUHG�

HQYLURQPHQWDOO\�IHDVLEOH�
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7DEOH������6XPPDU\�RI�,PSDFW�$QDO\VLV

1R� '3+ (DUO\�(QYLURQPHQWDO�+XH ,PSDFW�3UHGLFWLRQ�5HVXOWV ,PSDFW�(YDOXDWLRQ�5HVXOWV

$��3UH�&RQVWUXFWLRQ�3KDVH

�� ,PSOLFDWLRQV�RI�ODQG�
DFTXLVLWLRQ

0DJQLWXGH�RI�WKH�LPSDFW�

7KHUH�DUH�IHDUV�RI�QRQ�FRQIRUPLW\�LQ�
FRPSHQVDWLRQ�RU�FRPSHQVDWLRQ�IRU�ODQG�
DFTXLVLWLRQ��DV�ZHOO�DV�LQDFFXUDFLHV�LQ�
ERXQGDU\�PHDVXUHPHQW��ZKLFK�FDQ�OHDG�WR�
SXEOLF�XQUHVW��8QUHVW�LQ�WKH�FRPPXQLW\�FDQ�
EH�WULJJHUHG�LI�SUHYLRXVO\�WKHUH�LV�KRSH�WKDW�
WKH�FRPPXQLW\�LV�QRW�ZHOO�DFFRPPRGDWHG�

,PSRUWDQW�SURSHUWLHV�RI�LPSDFW�

7KH�LPSDFW�LV�FDWHJRUL]HG�DV�LPSRUWDQW�
EHFDXVH�DW�WKH�WLPH�RI�WKH�SXEOLF�
FRQVXOWDWLRQ�WKHUH�ZHUH�VWLOO�FRQFHUQV�
DPRQJ�VRPH�SHRSOH�DERXW�WKH�QRQ�
WUDQVSDUHQW�FRPSHQVDWLRQ�SURFHVV�ZKLFK�
ZRXOG�FDXVH�GLVSXWHV�WKDW�FRXOG�GLVWXUE�WKH�
FRPPXQLW\�

,PSDFWV�DUH�FDWHJRUL]HG�DV�LPSRUWDQW�VR�WKH\�
QHHG�WR�EH�PDQDJHG�DQG�PRQLWRUHG

%��&RQVWUXFWLRQ�3KDVH

�� 'HFUHDVLQJ�$LU�4XDOLW\�
IRU�763�'XVW

0HDVXUHPHQWV�ZHUH�PDGH�WR�
GHWHUPLQH�DPELHQW�DLU�TXDOLW\�
SDUDPHWHU�YDOXHV��QDPHO\�GXVW��763��
763�FRQFHQWUDWLRQV�ZHUH�VWLOO�IDU�
EHORZ�WKH�TXDOLW\�VWDQGDUG�WKUHVKROG��
UDQJLQJ�IURP�������� ������ȝJ�1P��

0DJQLWXGH�RI�WKH�LPSDFW�

3HVWLPDWHG�GXVW�GLVWULEXWLRQ�ZLWK�D�UDGLXV�RI�
�����P�IURP�WKH�URDG

,PSRUWDQW�SURSHUWLHV�RI�LPSDFW�

,PSDFWV�DUH�FDWHJRUL]HG�DV�LPSRUWDQW�
EHFDXVH�WKH�PRELOL]DWLRQ�RI�KHDY\�
HTXLSPHQW�DQG�PDWHULDO�ZLOO�SDVV�WKURXJK�
VHWWOHPHQWV��VR�LW�QHHGV�WR�EH�PDQDJHG�DQG�
PRQLWRUHG

,PSDFWV�DUH�FDWHJRUL]HG�DV�LPSRUWDQW�VR�WKH\�
QHHG�WR�EH�PDQDJHG�DQG�PRQLWRUHG

�� ,QFUHDVHG�LQWHQVLW\�RI�
FRQIXVLRQ

7KH�FXUUHQW�OHYHO�RI�DSSURYDO�DW�WKH�
DFWLYLW\�ORFDWLRQ�LV��������� ������

0DJQLWXGH�RI�WKH�LPSDFW�

7KH�QRLVH�UHFHSWRU�GLVWULEXWLRQ�UDGLXV��

,PSDFWV�DUH�FDWHJRUL]HG�DV�LPSRUWDQW�VR�WKH\�
QHHG�WR�EH�PDQDJHG�DQG�PRQLWRUHG
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1R� '3+ (DUO\�(QYLURQPHQWDO�+XH ,PSDFW�3UHGLFWLRQ�5HVXOWV ,PSDFW�(YDOXDWLRQ�5HVXOWV

G%$�WKLV�YDOXH�VWLOO�PHHWV�WKH����G%$�
TXDOLW\�VWDQGDUG��UHVLGHQW�VHWWOHPHQWV�

HVSHFLDOO\�WKH�SRSXODWLRQ��ZLOO�RFFXU�ZLWKLQ�
D�UDGLXV�RI�����P�IURP�WKH�VRXQG�VRXUFH

,PSRUWDQW�SURSHUWLHV�RI�LPSDFW�

,PSDFWV�DUH�FDWHJRUL]HG�DV�LPSRUWDQW�
EHFDXVH�WKH�PRELOL]DWLRQ�RI�KHDY\�
HTXLSPHQW�DQG�PDWHULDO�ZLOO�SDVV�WKURXJK�
VHWWOHPHQWV��VR�LW�QHHGV�WR�EH�PDQDJHG�DQG�
PRQLWRUHG

�� 7UDIILF�6DIHW\�'LVUXSWLRQ ,Q�JHQHUDO��WKH�WUDIILF�SHUIRUPDQFH�RQ�
ZHHNGD\V�DQG�KROLGD\V�RQ�WKH�-DODQ�
5D\D�URDG�LV�VWLOO�JRRG��EHVLGHV�WKH�
9&�UDWLR�LV�VWLOO�JRRG��ZKLFK�LV�EHORZ�
�����DQG�WKH�VSHHG�RI�WUDIILF�RQ�WKH�
URDG�LV�VWLOO�JRRG��+LJKZD\V��DYHUDJH�
YHKLFOHV�WUDYHO�DURXQG����� ���NP�K�
ZKLOH��WKH�DYHUDJH�VSHHG�RI�WKH�
YHKLFOH�LV�������NP�K��DQG�WKH�YHKLFOH�
KDV�QRW�H[SHULHQFHG�TXHXHV�DQG�
GHOD\V�ZKLFK�PHDQV��

0DJQLWXGH�RI�WKH�LPSDFW�
7KH�FRQGLWLRQ�RI�WKH�URDG�WR�WKH�ORFDWLRQ�RI�
WKH� DFWLYLW\� LV� D� UHODWLYHO\� FURZGHG� YLOODJH�
URDG� DQG� LV� UHODWLYHO\� QDUURZ� WR� EH� SDVVHG�
E\�YHKLFOHV�WUDQVSRUWLQJ�WRROV�DQG�PDWHULDOV��
VR�LW�LV�IHDUHG�WKHUH�LV�D�GLVUXSWLRQ�WR�WUDIILF�
VDIHW\

,PSRUWDQW�SURSHUWLHV�RI�LPSDFW�
3RWHQWLDO�WR�FDXVH�WUDIILF�VDIHW\�GLVUXSWLRQ�
ZKHQ�PRELOL]LQJ�KHDY\�HTXLSPHQW�DQG�
PDWHULDOV

,PSDFWV�DUH�FDWHJRUL]HG�DV�VR�LPSRUWDQW�WKDW�
WKH\�QHHG�WR�EH�PDQDJHG�DQG�PRQLWRUHG

�� 5RDG�'DPDJH�2FFXUUHG 3DYHG�URDG�FRQGLWLRQV 0DJQLWXGH�RI�WKH�LPSDFW�

7KH�LPSDFW�LQWHQVLW\�LV�KLJK�EHFDXVH�WKH�
ORDG�FRQGLWLRQV�DQG�URDG�FRQGLWLRQV�DUH�QRW�
VXLWDEOH�

,PSRUWDQW�SURSHUWLHV�RI�LPSDFW�

,PSRUWDQW��LW�GRHV�QRW KDYH�WKH�SRWHQWLDO�WR�
FDXVH�GDPDJH�WR�WKH�URDG�ZKHQ�WKH�YHKLFOH�
PDQHXYHUV�LQ�DQG�RXW�RI�WKH�ORFDWLRQ�RI�WKH�
DFWLYLW\�

,PSDFWV�DUH�FDWHJRUL]HG�DV�LPSRUWDQW�VR�WKH\�
QHHG�WR�EH�PDQDJHG�DQG�PRQLWRUHG

�� HPSOR\PHQW�2SSRUWXQLW\ WKH�SHUFHQWDJH�RI�SURGXFWLYH�
SRSXODWLRQ�LQ�HLJKW�VXE�GLVWULFWV�LQ�
JHQHUDO�LV�UHODWLYHO\�ODUJH��ZKLFK�LV�LQ�

0DJQLWXGH�RI�WKH�LPSDFW�

$YDLODELOLW\�RI�MRE�YDFDQFLHV�IRU�ORFDO�

,PSDFWV�DUH�FDWHJRUL]HG�DV�LPSRUWDQW��VR�WKH\�
QHHG�WR�EH�PDQDJHG�DQG�PRQLWRUHG
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1R� '3+ (DUO\�(QYLURQPHQWDO�+XH ,PSDFW�3UHGLFWLRQ�5HVXOWV ,PSDFW�(YDOXDWLRQ�5HVXOWV

WKH�UDQJH�RI�����������������7KLV�
VKRZV�WKDW�WKH�HPSOR\PHQW�SRWHQWLDO�
LV�TXLWH�ODUJH�

FRPPXQLWLHV

,PSRUWDQW�SURSHUWLHV�RI�LPSDFW�

,W�LV�LPSRUWDQW��HYHQ�WKRXJK�WKH�QXPEHU�RI�
ZRUNHUV�UHFUXLWHG�LV�VPDOO�FRPSDUHG�WR�WKH�
SRSXODWLRQ�RI�WKH�SURGXFWLYH�DJH��EXW�WKH�
FXUUHQW�FRQGLWLRQV�RI�ZRUN�DUH�GLIILFXOW�WR�
FRPH�E\�VR�WKDW�WKH�VOLJKWHVW�RSSRUWXQLW\�
EHQHILWV�WKH�FRPPXQLW\

�� 7KH�2SSRUWXQLW\�WR�7U\ WKH�SHUFHQWDJH�RI�SURGXFWLYH�
SRSXODWLRQ�LQ�VL[�VXE�GLVWULFWV�LV�
JHQHUDOO\�UHODWLYHO\�ODUJH��QDPHO\�LQ�
WKH�UDQJH�RI��������WR���������7KLV�
VKRZV�WKDW�WKH�HPSOR\PHQW�SRWHQWLDO�
LV�TXLWH�ODUJH�

0DJQLWXGH�RI�WKH�LPSDFW�

$YDLODELOLW\�RI�EXVLQHVV�RSSRUWXQLWLHV�IRU�
WKH�ORFDO�FRPPXQLW\

,PSRUWDQW�SURSHUWLHV�RI�LPSDFW�

3HQWLQJ��PHQLQJNDWNDQ�HNRQRPL�ORNDO�
EHUPDQIDDW�EDJL�PDV\DUDNDW

,PSDFWV�DUH�FDWHJRUL]HG�DV�LPSRUWDQW��VR�WKH\�
QHHG�WR�EH�PDQDJHG�DQG�PRQLWRUHG

�� 7KH�HPHUJHQFH�RI�
DWWLWXGHV�DQG�SHUFHSWLRQV�
RI�WKH�FRPPXQLW\

$V�D�UHVXOW�RI�SXEOLF�FRQVXOWDWLRQV�DQG�
VXUYH\V�FRQGXFWHG��WKH�FRPPXQLW\�
JHQHUDOO\�VXSSRUWV�WKH�SODQQHG�
DFWLYLWLHV�

0DJQLWXGH�RI�WKH�LPSDFW�

$FWLYLWLHV�LQ�WKH�FRQVWUXFWLRQ�SKDVH�ZLOO�
FDXVH�DQ�LQFUHDVH�LQ�ORFDO�GXVW�DQG�QRLVH�LQ�
WKH�UHVLGHQWLDO�HQYLURQPHQW��WUDIILF�VDIHW\�
GLVUXSWLRQ��ZKLFK�UHVXOWV�IURP�VHYHUDO�
DFWLYLWLHV�LQ�WKH�FRQVWUXFWLRQ�SKDVH�LQ�WKH�
IRUP�RI�ERWK�SULPDU\�DQG�GHULYDWLYH�
LPSDFWV��,Q�DGGLWLRQ��WKH�VPDOO�QXPEHU�RI�
ZRUNHUV�UHFUXLWHG�IRU�FRQVWUXFWLRQ�ZLOO�
FDXVH�SXEOLF�XQUHVW�

,PSRUWDQW�SURSHUWLHV�RI�LPSDFW�

,PSRUWDQW��EHFDXVH�LW�KDV�D�PDMRU�LPSDFW�
ZKHQ�FRQVWUXFWLRQ�DFWLYLWLHV�ZLOO�FDXVH�
XQUHVW��3HRSOH�WHQG�WR�FDUU\�RXW�DFWLYLWLHV�RQ�
WKH�VPRRWKQHVV�DQG�FRQWLQXLW\�RI�
RSHUDWLRQDO�SURMHFWV�

,PSDFWV�DUH�FDWHJRUL]HG�DV�LPSRUWDQW��VR�WKH\�
QHHG�WR�EH�PDQDJHG�DQG�PRQLWRUHG

&��2SHUDWLRQ�3KDVH
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1R� '3+ (DUO\�(QYLURQPHQWDO�+XH ,PSDFW�3UHGLFWLRQ�5HVXOWV ,PSDFW�(YDOXDWLRQ�5HVXOWV

�� ,QFUHDVHG�QRLVH 7KH�FXUUHQW�QRLVH�OHYHO�DW�WKH�DFWLYLW\�
ORFDWLRQ�LV��������� ������G%$��WKH�
YDOXH�VWLOO�PHHWV�WKH����G%$�TXDOLW\�
VWDQGDUG��UHVLGHQW�VHWWOHPHQW�

0DJQLWXGH�RI�WKH�LPSDFW�

7KH�QRLVH�UHFHSWRU�GLVWULEXWLRQ�UDGLXV��
HVSHFLDOO\�WKH�SRSXODWLRQ��ZLOO�RFFXU�ZLWKLQ�
D�UDGLXV�RI�����P�IURP�WKH�VRXQG�VRXUFH

,PSRUWDQW�SURSHUWLHV�RI�LPSDFW�

,PSDFWV�DUH�FDWHJRUL]HG�DV�LPSRUWDQW�
EHFDXVH�WKH�PRELOL]DWLRQ�RI�KHDY\�
HTXLSPHQW�DQG�PDWHULDO�ZLOO�SDVV�WKURXJK�
VHWWOHPHQWV��VR�LW�QHHGV�WR�EH�PDQDJHG�DQG�
PRQLWRUHG

,PSDFWV�DUH�FDWHJRUL]HG�DV�QRW�LPSRUWDQW�EXW�DUH�
VWLOO�PDQDJHG�DQG�PRQLWRUHG�ZLWK�SODQQHG�
PDQDJHPHQW

�� 7KH�HPHUJHQFH�RI�
PDJQHWLF�ILHOGV�DQG�
HOHFWULF�ILHOGV

0DJQLWXGH�RI�WKH�LPSDFW�

(OHFWULFLW\�GLVWULEXWLRQ�LQ�WKH�*,�
WUDQVPLVVLRQ�DQG�RSHUDWLRQ�QHWZRUN�ZLOO�
FDXVH�WKH�HOHFWULF�DQG�PDJQHWLF�ILHOGV�
DURXQG�WKH�WUDQVPLVVLRQ�DQG�*,�QHWZRUNV�WR�
LQFUHDVH��(OHFWULF�ILHOGV�DQG�PDJQHWLF�ILHOGV�
ZLOO�EH�VDIH�IRU�KXPDQ�OLIH�LI�WKH\�DUH�
IXOILOOHG�WKH�SURYLVLRQV�RI�PLQLPXP�
FOHDUDQFHV�DQG�IUHH�VSDFH�LQ�DFFRUGDQFH�
ZLWK�61,�������������� 61,���������
������,53$��������(6'0�0LQLVWHU�
5HJXODWLRQ�1R�����������DQG�(6'0�
0LQLVWHU�5HJXODWLRQ�1R����������

,PSRUWDQW�SURSHUWLHV�RI�LPSDFW�

,W�LV�LPSRUWDQW��EHFDXVH�WKH�PDQ\�LPSDFWV�
ZKHQ�RSHUDWLQJ�DFWLYLWLHV�ZLOO�FDXVH�
FRPPXQLW\�XQUHVW�DV�D�UHVXOW�RI�DFWLYLWLHV�
ZLOO�DIIHFW�WKH�VPRRWKQHVV�DQG�FRQWLQXLW\�RI�
SURMHFW�RSHUDWLRQV�

,PSDFWV�DUH�FDWHJRUL]HG�DV�LPSRUWDQW�VR�WKH\�
QHHG�WR�EH�PDQDJHG�DQG�PRQLWRUHG
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�� 'HFUHDVH�LQ�YDOXH�RI�ODQG�
DVVHWV

0DJQLWXGH�RI�WKH�LPSDFW�

$V�D�UHVXOW�RI�WKH�WUDQVPLVVLRQ�QHWZRUN��WKH�
ODQG�XQGHU�LW�ZLOO�QRW�EH�DEOH�WR�EH�SODQWHG�
ZLWK�DQQXDO�FURSV�VXFK�DV�WLPEHU�ZKLFK�
KDYH�D�KHLJKW�H[FHHGLQJ�WKH�SURYLVLRQV�
EHFDXVH�WKHUH�DUH�VSHFLDO�UHVWULFWLRQV�LQ�
DFFRUGDQFH�ZLWK�WKH�0LQLVWHU�RI�0LQLQJ�DQG�
(QHUJ\�5HJXODWLRQ�����.��������03(���
����� QDPHO\�D�IUHH�VSDFH�DORQJ�WKH�
WUDQVPLVVLRQ�OLQH��ZLWK�D�ZLGWK�RI����P�WR�
WKH�ULJKW�DQG����P�WR�WKH�OHIW�RI�WKH�YHUWLFDO�
D[LV�RI�WKH�WRZHU�ZKLFK�LV�WKH�52:��5LJKW�
RI�:D\��RI�WKH�WUDQVPLVVLRQ�QHWZRUN��DV�
ZHOO�DV�WKH�KHLJKW�RI�WKH�EXLOGLQJ�DQG�SODQWV�
IURP�WKH�PD[LPXP�JURXQG�VXUIDFH�RI���P��
8QGHU�WKH�UHJXODWLRQ�WKHUH�ZLOO�EH�FKDQJHV�
LQ�ODQG�XVH�WKDW�PXVW�DGMXVW�WR�WKHVH�
SURYLVLRQV�

,PSRUWDQW�SURSHUWLHV�RI�LPSDFW�

&DXVLQJ�OLPLWHG�ODQG�XVH�XQGHU�WKH�
HOHFWULFLW\�QHWZRUN��VR�WKDW�WKH�VDOH�YDOXH�RI�
WKH�ODQG�ZLOO�EH PXFK�FKHDSHU�WKDQ�EHIRUH�
WKH�WUDQVPLVVLRQ�QHWZRUN�

,PSDFWV�DUH�FDWHJRUL]HG�DV�LPSRUWDQW�VR�WKH\�
QHHG�WR�EH�PDQDJHG�DQG�PRQLWRUHG

��� 7KH�HPHUJHQFH�RI�
DWWLWXGHV�DQG�SHUFHSWLRQV�
RI�WKH�FRPPXQLW\

$V�D�UHVXOW�RI�SXEOLF�FRQVXOWDWLRQV�DQG�
VXUYH\V�FRQGXFWHG��WKH�FRPPXQLW\�
JHQHUDOO\�VXSSRUWV�WKH�SODQQHG�
DFWLYLWLHV�

0DJQLWXGH�RI�WKH�LPSDFW�

$FWLYLWLHV�DW�WKH�RSHUDWLRQ�VWDJH�ZLOO�FDXVH�
DQ�LQFUHDVH�LQ�QRLVH�LQ�WKH�UHVLGHQWLDO�
HQYLURQPHQW��GLVUXSWLRQ�RI�HOHFWULF�DQG�
PDJQHWLF�ILHOGV��GHFUHDVH�LQ�WKH�YDOXH�RI�
ODQG�DVVHWV�FDXVHG�E\�VHYHUDO�DFWLYLWLHV�LQ�
WKH�FRQVWUXFWLRQ�SKDVH�LQ�WKH�IRUP�RI�
SULPDU\�DQG�GHULYDWLYH�LPSDFWV�

,PSRUWDQW�SURSHUWLHV�RI�LPSDFW�

,W�LV�LPSRUWDQW��EHFDXVH�WKH�PDQ\�LPSDFWV�
ZKHQ�RSHUDWLQJ�DFWLYLWLHV�ZLOO�FDXVH�

,PSDFWV�DUH�FDWHJRUL]HG�DV�LPSRUWDQW�VR�WKH\�
QHHG�WR�EH�PDQDJHG�DQG�PRQLWRUHG
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FRPPXQLW\�XQUHVW�DV�D�UHVXOW�RI�DFWLYLWLHV�
ZLOO�DIIHFW�WKH�VPRRWKQHVV�DQG�FRQWLQXLW\�RI�
SURMHFW�RSHUDWLRQV�


