
(19,5210(17$/ /,&(16( 02',),&$7,21�)25�7+(��
&216758&7,21�$1'�23(5$7,21�352-(&7�2)�$�3257�

7(50,1$/�2)�62/,'�%8/. &$5*2(6 ,1�7+(�
081,&,3$/,7<�2)�785%2

352-(&7�'(6&5,37,21 3DJH � RI ���

*$7��������&$�$0�3,2��� 5HYLVLRQ��

'(6&5,3&,Ï1�'(/�352<(&72
&$3���7'(1*�&$7�5(9�'$9�2.
>>0HGHOOtQ@������

352-(&7�'(6&5,37,21

5HYLVLRQ�$��,VVXHG�IRU�&XVWRPHU�&RPPHQWV
5HYLVLRQ�%��,VVXHG�IRU�&XVWRPHU�$SSURYDO
5HYLVLRQ����$SSURYHG�IRU�%DVLF�(QJLQHHULQJ

% ���������� 3URMHFW�GHVFULSWLRQ
&DUORV�5H\
-XOLR�0HVD &DUORV�5H\ &DUORV�5H\

% ���������� 3URMHFW�GHVFULSWLRQ
&DUORV�5H\

6HEDVWtDQ�3LHGUDKtWD &DUORV�5H\ &DUORV�5H\

>6LJQDWXUH@ >6LJQDWXUH@ >6LJQDWXUH@

5(9,6,21 '(6&5,37,21 0$'(�%<
5(9,6('�

%<
$33529('�%<



(19,5210(17$/ /,&(16( 02',),&$7,21�)25�7+(��
&216758&7,21�$1'�23(5$7,21�352-(&7�2)�$�3257�

7(50,1$/�2)�62/,'�%8/. &$5*2(6 ,1�7+(�
081,&,3$/,7<�2)�785%2

352-(&7�'(6&5,37,21 3DJH � RI ���

*$7��������&$�$0�3,2��� 5HYLVLRQ��

'(6&5,3&,Ï1�'(/�352<(&72
&$3���7'(1*�&$7�5(9�'$9�2.
>>0HGHOOtQ@������

7$%/(�2)�&217(176

3DJH

� 352<(&7�'(6&5,37,21�������������������������������������������������������������������������������� �

��� /RFDWLRQ������������������������������������������������������������������������������������������������������ �

��� 3URMHFW�IHDWXUHV ���������������������������������������������������������������������������������������� ��

����� ([LVWLQJ�FRQGLWLRQV ����������������������������������������������������������������������������� ��

����� 3URMHFWV�SKDVHV�DQG�DFWLYLWLHV ����������������������������������������������������������� ��

������� 3KDVH����������������������������������������������������������������������������������������� ��

������� 3KDVH����������������������������������������������������������������������������������������� ��

����� 3URMHFW�GHVLJQ ������������������������������������������������������������������������������������ ��

������� /D\RXW�DQG�JHRPHWULF�FKDUDFWHULVWLFV�RI�WKH�ZRUNV�WR�EH�EXLOW�VXEMHFW�
RI�WKH�SURMHFW����������������������������������������������������������������������������������������������� ��

������� &RQVWUXFWLYH�SURFHVV������������������������������������������������������������������� ��

����� 3RUW�IDFLOLWLHV �������������������������������������������������������������������������������������� ��

������� 'HVFULSWLRQ�RI�2QVKRUH�7HUPLQDO�)DFLOLWLHV���������������������������������� ��

������� ,QIUDVWUXFWXUH�DVVRFLDWHG�ZLWK�WKH�SURMHFW ������������������������������������ ��

������� ,QIUDVWUXFWXUH�DQG�VHUYLFHV�LQWHUFHSWHG�E\�WKH�SURMHFW ����������������� ��

����� 3URMHFW�LQSXWV ������������������������������������������������������������������������������������� ��

������� 9ROXPHV�RI�%XLOGLQJ�0DWHULDOV ����������������������������������������������������� ��

������� /HIWRYHU�PDWHULDOV������������������������������������������������������������������������ ��

����� 2SHUDWLRQ�SKDVH �������������������������������������������������������������������������������� ��

������� 3RUW�2SHUDWLRQV�'HVFULSWLRQ �������������������������������������������������������� ��

������� 0DFKLQHU\������������������������������������������������������������������������������������ ��

��� +DQGOLQJ�DQG�GLVSRVDO�RI�OHIWRYHU�PDWHULDOV�IURP�H[FDYDWLRQ�DQG�GHEULV �� ��

����� +DQGOLQJ�DQG�GLVSRVDO�RI�GUHGJHG�PDWHULDOV �������������������������������������� ��

����� 0RGHOLQJ�RI�GUHGJLQJ�DQG�GLVSHUVLRQ�RI�VHGLPHQWV���������������������������� ��

������� 6FDWWHULQJ�+DOR�������������������������������������������������������������������������� ���



(19,5210(17$/ /,&(16( 02',),&$7,21�)25�7+(��
&216758&7,21�$1'�23(5$7,21�352-(&7�2)�$�3257�

7(50,1$/�2)�62/,'�%8/. &$5*2(6 ,1�7+(�
081,&,3$/,7<�2)�785%2

352-(&7�'(6&5,37,21 3DJH � RI ���

*$7��������&$�$0�3,2��� 5HYLVLRQ��

'(6&5,3&,Ï1�'(/�352<(&72
&$3���7'(1*�&$7�5(9�'$9�2.
>>0HGHOOtQ@������

����� 0RGHOLQJ�RI�KHDY\�PHWDO�XQORDGLQJV�DFFRUGLQJ�WR�WKH�W\SH�RI�GUHGJLQJ
���

������� 4XDOLW\�RI�GHHS�VHD�VHGLPHQWV �������������������������������������������������� ���

������� 5HVXOWV�REWDLQHG�IURP�GHSWK�VHGLPHQW�VDPSOLQJ����������������������� ���

������� $QDO\VLV�DQG�FRPSDULVRQ�ZLWK�WKH�UHJXODWLRQV��������������������������� ���

��� +D]DUGRXV�DQG�QRQ�KD]DUGRXV�ZDVWH���������������������������������������������������� ���

��� 3URMHFW�FRVWV������������������������������������������������������������������������������������������� ���

��� 3URMHFW�VFKHGXOH������������������������������������������������������������������������������������� ���

��� 3URMHFW�RUJDQL]DWLRQ�������������������������������������������������������������������������������� ���

),*85(6�/,67

3DJH

)LJXUH�1XP������3URMHFW�ORFDOL]DWLRQ����������������������������������������������������������������������������������� �

)LJXUH�1XP�������3KRWRJUDSKV�RI�H[LVWLQJ�LQIUDVWUXFWXUH��D��:DUHKRXVH��E��.LRVN��F��URDG�
DQG�G��GRFN���������������������������������������������������������������������������������������������������������������������� ��

)LJXUH�1XP�������3URWHFWLYH�)RUHVW�5HVHUYH��5HVHUYD�IRUHVWDO�SURWHFWRUD��RI�WKH�/HyQ�
6XULTXt�:HWODQGV ������������������������������������������������������������������������������������������������������������� ��

)LJXUH�1XP�������&ROOHFWLYH�SURWHFWLRQ�URXWH �������������������������������������������������������������������� ��

)LJXUH�1XP�������3UHVHQFH�RI�PLQLQJ�WLWOHV�LQ�WKH�FDWFKPHQW�DUHD�RI�WKH�SURMHFW �������������� ��

)LJXUH�1XP�������([SORUDWRU\�EORFN�UHJLVWUDWLRQ���������������������������������������������������������������� ��

)LJXUH�1XP�������3KDVHV�RI�WKH�PDULWLPH�GRFN����������������������������������������������������������������� ��

)LJXUH�1XP������$GMXVWPHQW�H[DPSOH�RI�WKH�3KDVHV�*HRPHWU\ ��������������������������������������� ��

)LJXUH�1XP�������3KDVHV�DQG�QXPEHU�RI�GRFNV�LQ�WKH�2IIVKRUH�SODWIRUP�������������������������� ��

)LJXUH�1XP��������&URVV�VHFWLRQ�RI�WKH�PDULWLPH�GRFN� ���������������������������������������������������� ��

)LJXUH�1XP��������6SOLFH�SODWIRUP������������������������������������������������������������������������������������ ��

)LJXUH�1XP��������6HFWLRQ�RI�WKH�YLDGXFW ������������������������������������������������������������������������� ��

)LJXUH�1XP��������%ULGJH�RYHU�7KH�/HyQ�5LLYHU ��������������������������������������������������������������� ��



(19,5210(17$/ /,&(16( 02',),&$7,21�)25�7+(��
&216758&7,21�$1'�23(5$7,21�352-(&7�2)�$�3257�

7(50,1$/�2)�62/,'�%8/. &$5*2(6 ,1�7+(�
081,&,3$/,7<�2)�785%2

352-(&7�'(6&5,37,21 3DJH � RI ���

*$7��������&$�$0�3,2��� 5HYLVLRQ��

'(6&5,3&,Ï1�'(/�352<(&72
&$3���7'(1*�&$7�5(9�'$9�2.
>>0HGHOOtQ@������

)LJXUH�1XP��������'RFN�RQ�WKH�QRUWK�VKRUH�RI�WKH�DUWLILFLDO�&KDQQHO�RI�1XHYD�&RORQLD����� ��

)LJXUH�1XP��������2QVKRUH�7HUPLQDO� ������������������������������������������������������������������������������ ��

)LJXUH�1XP��������'UHGJLQJ�DUHDV� ���������������������������������������������������������������������������������� ��

)LJXUH�1XP��������*HRWHFKQLFDO�GULOOLQJ�DQG�VWUDWLJUDSKLF�SURILOH�������������������������������������� ��

)LJXUH�1XP��������/RFDWLRQ�RI�WKH�GXPS� ������������������������������������������������������������������������� ��

)LJXUH�1XP������� 7KH�PHWKRG�RI�XQORDGLQJ�GUHGJHG�PDWHULDO�LQ�GXPS� �������������������������� ��

)LJXUH�1XP��������6WDELOL]DWLRQ�E\�JUDYHO�FROXPQV����������������������������������������������������������� ��

)LJXUH�1XP��������6WDELOL]DWLRQ�E\�YLEURFRPSDFWLRQ��������������������������������������������������������� ��

)LJXUH�1XP��������6WDELOL]DWLRQ�ZLWK�MHW�JURXWLQJ �������������������������������������������������������������� ��

)LJXUH�1XP��������$QFKRUDJH�RI�EDUJHV�DQG�ORFDWLRQ�DQG�WUDQVSRUW�RI�SLOHV �������������������� ��

)LJXUH�1XP��������0DULWLPH�GRFN�DQG�YLDGXFW�FRQVWUXFWLRQ�SURFHVV��������������������������������� ��

)LJXUH�1XP��������'(/0$*�KDPPHU�DQG�FUDQH�������������������������������������������������������������� ��

)LJXUH�1XP��������5HLQIRUFHPHQW�LQVWDOODWLRQ�LQVLGH�WKH�SLOH �������������������������������������������� ��

)LJXUH�1XP��������)RUPZRUN�HOHYDWLRQ�IRU�FDVW���������������������������������������������������������������� ��

)LJXUH�1XP��������/RQJLWXGLQDO�HOHYDWLRQ�VXSSRUW�VWUXFWXUH�DQG�DUF�VWDUWLQJ �������������������� ��

)LJXUH�1XP��������/RQJLWXGLQDO�HOHYDWLRQ�DVVHPEO\�RI�HOHPHQWV�WKDW�PDNH�XS�WKH�DUFK��� ��

)LJXUH�1XP��������/RQJLWXGLQDO�HOHYDWLRQ�DVVHPEO\�RI�NLQJSRVWV�DQG�ORZHU�ERDUG ����������� ��

)LJXUH�1XP��������6LORV�DQG�JUDLQ�VWRUDJH�ZDUHKRXVHV�3XHUWR�%DKtD�&RORPELD�GH�
8UDEi������������������������������������������������������������������������������������������������������������������������������� ��

)LJXUH�1XP��������/LTXLG�EXON�VLORV� ��������������������������������������������������������������������������������� ��

)LJXUH�1XP��������/RFDWLRQ�RI�YDOYHV�IRU�VHFWRUL]DWLRQ�RI�WKH�ILUH�QHWZRUN��UHG�DUURZ�ZLWK�
EOXH���������������������������������������������������������������������������������������������������������������������������������� ��

)LJXUH�1XP��������7\SLFDO�VHFWLRQ�RI�URDG�VWUXFWXUH�IURP�1XHYD�&RORQLD�WR�3XHUWR�%DKtD�
&RORPELD�GH�8UDEi� ��������������������������������������������������������������������������������������������������������� ��

)LJXUH�1XP��������7\SLFDO�VHFWLRQ�RI�ER[�FXOYHUW�3XHUWR�%DKtD�&RORPELD�GH�8UDEi� �������� ��



(19,5210(17$/ /,&(16( 02',),&$7,21�)25�7+(��
&216758&7,21�$1'�23(5$7,21�352-(&7�2)�$�3257�

7(50,1$/�2)�62/,'�%8/. &$5*2(6 ,1�7+(�
081,&,3$/,7<�2)�785%2

352-(&7�'(6&5,37,21 3DJH � RI ���

*$7��������&$�$0�3,2��� 5HYLVLRQ��

'(6&5,3&,Ï1�'(/�352<(&72
&$3���7'(1*�&$7�5(9�'$9�2.
>>0HGHOOtQ@������

)LJXUH�1XP��������)ORZFKDUW�RI�RSHUDWLRQ�RI�FRQWDLQHUV� �������������������������������������������������� ��

)LJXUH�1XP��������6SHFLDOL]HG�YHKLFOHV�IRU�EXON�WUDQVSRUW��KLJK�VSHHG�XQORDGLQJ�KRSSHU�
DQG�FRXSOHG�WDQGHP� ������������������������������������������������������������������������������������������������������� ��

)LJXUH�1XP��������6ROLG�EXON�RSHUDWLRQ�)ORZ�&KDUW� ��������������������������������������������������������� ��

)LJXUH�1XP� ������/DLGLQJ�W\SH�GLVFKDUJH�V\VWHP������������������������������������������������������������ ��

)LJXUH�1XP��������)ORZ�GLDJUDP�RI�JHQHUDO�FDUJR�RSHUDWLRQ�������������������������������������������� ��

)LJXUH�1XP��������)ORZ�FKDUW�RI�5R�5R�RSHUDWLRQ� ����������������������������������������������������������� ��

)LJXUH�1XP��������/LTXLG�EXON�RSHUDWLRQ�IOX[�FKDUW� ���������������������������������������������������������� ��

)LJXUH�1XP��������/RFDWLRQ�RI�GXPS�DQG�GLVSHUVLRQ�OLPLW� ������������������������������������������������ ��

)LJXUH�1XP��������1DXWLFDO�FKDUW�������������������������������������������������������������������������������������

)LJXUH�1XP��������'HWDLO�EDWK\PHWU\�RI�WKH�GXPS�DUHD� �����������������������������������������������������

)LJXUH�1XP��������%DWK\PHWU\�RI�WKH�*ROIR�GH�8UDEi���������������������������������������������������������

)LJXUH�1XP��������(YDOXDWLRQ�RI�WKH�GUHGJLQJ�WUDMHFWRU\�IRU�WKH�VXFWLRQ�GUHGJH������������������

)LJXUH�1XP��������7UDMHFWRU\�PDWHULDO�GXPSLQJ�LQ�WKH�GXPS����������������������������������������������

)LJXUH�1XP��������2SHUDWLRQ�GLDJUDP�RI�WKH�,+�'UHGJH�PHWKRGRORJ\��PRGLILHG�E\�$TXD�	�
7HUUD�&RQVXOWRUHV�6�$�6��IRU�WKH�VLPXODWLRQ�RI�D�UHDO�WLPH�GUHGJLQJ�SURFHVV�ZLWK�D�VXFWLRQ�
GUHGJHU� �����������������������������������������������������������������������������������������������������������������������������

)LJXUH�1XP��������/RFDWLRQ�RI�WKH�SRLQW�ZKHUH�WKH�KDUPRQLF�FRPSRQHQWV�RI WKH�73;2�
ZHUH�REWDLQHG ��������������������������������������������������������������������������������������������������������������������

)LJXUH�1XP��������6HULHV�RI�DVWURQRPLFDO�WLGH�IRU�WKH�SRLQW�WR�WKH�RXWVNLUWV�RI�WKH�*ROIR�GH�
8UDEi��D� 6HULHV�IRU�WKH�ILUVW�VHPHVWHU�RI�WKH�\HDU�DQG�E��VHULHV�IRU�WKH�VHFRQG�VHPHVWHU�RI�
WKH�\HDU������������������������������������������������������������������������������������������������������������������������������

)LJXUH�1XP��������$QQXDO�:LQG�VHDVRQ�RI�7XUER�VWDWLRQ� ��������������������������������������������������

)LJXUH�1XP��������/RFDWLRQ�RI�5('&$0�VWDWLRQV ��������������������������������������������������������������

)LJXUH�1XP��������&RQFHQWUDWLRQ�RI�VXVSHQGHG�VROLGV�IRU�D�GLVFKDUJH�FHOO�LQ�WKH�GXPS �����

)LJXUH�1XP��������/RFDWLRQ�RI�GUHGJLQJ�DUHD�DQG�GXPS ����������������������������������������������������



(19,5210(17$/ /,&(16( 02',),&$7,21�)25�7+(��
&216758&7,21�$1'�23(5$7,21�352-(&7�2)�$�3257�

7(50,1$/�2)�62/,'�%8/. &$5*2(6 ,1�7+(�
081,&,3$/,7<�2)�785%2

352-(&7�'(6&5,37,21 3DJH � RI ���

*$7��������&$�$0�3,2��� 5HYLVLRQ��

'(6&5,3&,Ï1�'(/�352<(&72
&$3���7'(1*�&$7�5(9�'$9�2.
>>0HGHOOtQ@������

)LJXUH�1XP��������6HTXHQFH�RI�JUHDWHU�GLVSHUVLRQ�RQ�WKH�SHULPHWHU�RI�WKH�GXPS��������������

)LJXUH�1XP��������'LVSHUVLRQ�RI�WRWDO�VXVSHQGHG�VROLGV�IRU�D GLVFKDUJH ����������������������������

)LJXUH�1XP��������667�&RQFHQWUDWLRQ�RI�WKH�ILUVW�VHPHVWHU�GLVFKDUJH��1��������������P��
(������������P�� ���������������������������������������������������������������������������������������������������������������

)LJXUH�1XP��������6HTXHQFH�RI�JUHDWHU�GLVSHUVLRQ�RQ�WKH�SHULPHWHU�RI�WKH�GXPS��IRU�WKH�
VHFRQG�VHPHVWHU�RI�WKH�\HDU����������������������������������������������������������������������������������������������

)LJXUH�1XP�������/RFDWLRQ�RI�SHUIRUDWLRQV �������������������������������������������������������������������������

)LJXUH�1XP��������0HUFXU\�EHKDYLRU����������������������������������������������������������������������������������

)LJXUH�1XP��������7HPSRUDU\�VHULHV�RI�PDWHULDO�SRXUHG�LQWR�WKH�GXPS������������������������������

)LJXUH�1XP��������3URSRVDO�IRU�WKH�3URMHFW�2UJDQL]DWLRQ� ��������������������������������������������������

7$%/(6�/,67

3DJH

7DEOH�1XP�������&RRUGLQDWHV�OLPLWLQJ�WKH�SHULPHWHU�RI�WKH�GRFN� ���������������������������������������� �

7DEOH�1XP�������&RRUGLQDWHV�OLPLWLQJ�WKH�SHULPHWHU�RI�WKH�RQVKRUH�WHUPLQDO� ��������������������� �

7DEOH�1XP�������3RUW�IDFLOLWLHV�DQG�DUHDV�������������������������������������������������������������������������� ��

7DEOH�1XP�������3URMHFWHG�FDUJR�LQ�WKH VKRUW�DQG�ORQJ�WHUP��������������������������������������������� ��

7DEOH�1XP�������9HVVHOV�GHVLJQV������������������������������������������������������������������������������������� ��

7DEOH�1XP�������0RRULQJ�SRVW�FDSDFLW\���������������������������������������������������������������������������� ��

7DEOH�1XP�������&DOFXODWLRQ�RI�WKH�VHGLPHQWHG�YROXPH�EHWZHHQ������DQG������LQ�WKH�
DQFKRULQJ�]RQH� ��������������������������������������������������������������������������������������������������������������� ��

7DEOH�1XP�������&RRUGLQDWHV�RI�WKH�GXPS�DUHD���������������������������������������������������������������� ��

7DEOH�1XP�������/LVW�RI�HTXLSPHQW�WKDW�FRXOG�EH�XVHG�GHSHQGLQJ�RQ�DYDLODELOLW\�LQ�WKH�
PDUNHW ����������������������������������������������������������������������������������������������������������������������������� ��



(19,5210(17$/ /,&(16( 02',),&$7,21�)25�7+(��
&216758&7,21�$1'�23(5$7,21�352-(&7�2)�$�3257�

7(50,1$/�2)�62/,'�%8/. &$5*2(6 ,1�7+(�
081,&,3$/,7<�2)�785%2

352-(&7�'(6&5,37,21 3DJH � RI ���

*$7��������&$�$0�3,2��� 5HYLVLRQ��

'(6&5,3&,Ï1�'(/�352<(&72
&$3���7'(1*�&$7�5(9�'$9�2.
>>0HGHOOtQ@������

7DEOH�1XP��������%XON�VWRUDJH�FDSDFLW\��������������������������������������������������������������������������� ��

7DEOH�1XP��������$UHDV�EXLOW�RQVKRUH�IDFLOLWLHV�WKDW�UHTXLUH�K\GUDQWV ������������������������������� ��

7DEOH�1XP��������$YDLODEOH�PDWHULDOV������������������������������������������������������������������������������� ��

7DEOH�1XP��������6XEVWDWLRQ�DUHDV���������������������������������������������������������������������������������� ��

7DEOH�1XP��������&RQFUHWH�YROXPHV�IRU�RQVKRUH�WHUPLQDO� ���������������������������������������������� ��

7DEOH�1XP��������9ROXPHV�RI�GRFN�DQG�YLDGXFW�PDWHULDOV� ����������������������������������������������� ��

7DEOH�1XP��������%XON�ORDGLQJ�RSHUDWLRQ� ������������������������������������������������������������������������ ��

7DEOH�1XP��������6ROLG�IORZ�LQWURGXFHG�E\�/HyQ�DQG�$WUDWR�ULYHUV�WR�*ROIR�GH�8UDEi ��������

7DEOH�1XP������ 7LGDO�KDUPRQLF�FRPSRQHQWV��REWDLQHG�IURP�73;2 �������������������������������

7DEOH�1XP������ 6HOHFWLRQ�RI�FDVHV ��������������������������������������������������������������������������������

7DEOH�1XP��������+LVWRULFDO�YDOXHV�RI�7RWDO�6XVSHQGHG�6ROLGV�LQ�%DKtD�&RORPELD��PJ�O����

7DEOH�1XP������� &RRUGLQDWHV�RI WKH�SHUIRUDWLRQV ����������������������������������������������������������

7DEOH�1XP������� 5HVXOWV�RI�DQDO\VLV�RI�WKH�SK\VLFR�FKHPLFDO�TXDOLW\�RI�GHHS�VHD�
VHGLPHQWV ���

7DEOH�1XP�������� 9DOXHV�DVVRFLDWHG�ZLWK�$FWLRQ�/HYHOV���DQG���LQ�WKH�6SDQLVK�
VWDQGDUG ���

7DEOH�1XP�������� &('(;�FDWHJRU\�IRU�GUHGJHG�PDWHULDO�EDVHG�RQ�WKH�FRQFHQWUDWLRQ�RI�
SROOXWDQWV ���

7DEOH�1XP�������� &RPSDULVRQ�RI�UHVXOWV�LQ�3)��ZLWK�WKH�6SDQLVK�QRUP�DQG�FODVVLILFDWLRQ�
RI�WKH�UHVXOWV ���

7DEOH�1XP�������� &RPSDULVRQ�RI�UHVXOWV�LQ�3)��ZLWK�WKH�6SDQLVK�QRUP�DQG�FODVVLILFDWLRQ�
RI�WKH�UHVXOW� ���

7DEOH�1XP�������� &RPSDULVRQ�RI�UHVXOWV�LQ�3)���ZLWK�WKH�6SDQLVK�QRUP�DQG�
FODVVLILFDWLRQ�RI�WKH�UHVXOW� ��������������������������������������������������������������������������������������������������
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� 352<(&7 '(6&5,37,21

��� /RFDWLRQ

7KH�SURMHFW�RI�3XHUWR�%DKtD�&RORPELD�GH�8UDEi LV�ORFDWHG�RQ�WKH�VRXWK�VLGH�RI�%DKtD�
&RORPELD� RI� WKH� 8UDEi� *ROIR�� WKH� &DULEEHDQ� 6HD� RI� WKH� $WODQWLF� FRDVW� RI�
&RORPELD��QHDU�WR WKH�/HyQ�5LYHU PRXWK DQG�WKH�FKDQQHO RI 1XHYD�&RORQLD
WRZQ��EHORQJLQJ WR�WKH�PXQLFLSDOLW\�RI�7XUER��$QWLRTXLD�

7KH�SURMHFW�LV�ORFDWHG������P�XSVWUHDP�IURP�WKH�/HyQ�5LYHU PRXWK��DW�FRRUGLQDWHV�
������
���

�1RUWK�ODWLWXGH�DQG��������
���

�:HVW�ORQJLWXGH��7KH�DYHUDJH�KHLJKW�RI�WKH�
SURMHFW�LV�����PDVO $FFRUGLQJ�WR�LWV�ORFDWLRQ��WKH�SURMHFW�LV�DGMDFHQW�WR�

1RUWK��&RORPELD�%D\��8UDEi�*ROIR DQG�WKH�0XQLFLSDOLW\�RI�7XUER

6RXWK��&KDQQHO RI 1XHYD�&RORQLD��0XQLFLSDOLW\�RI�$SDUWDGy�DQG�&DUHSD��GHSDUWPHQW�
RI�$QWLRTXLD�

(DVW��-XULVGLFWLRQ�RI 7XUER��1XHYD�&RORQLD�DQG�5tR�*UDQGH�

:HVW��7KH�/HyQ�5LLYHU DQG�%RUGHU�ZLWK�3DQDPD�
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)LJXUH�1XP� ��� 3URMHFW�ORFDOL]DWLRQ�
6RXUFH��$TXD�	 7HUUD�&RQVXOWRUHV�$VRFLDGRV�

7KH�SURMHFW�LV�ORFDWHG�LQ�WZR�UHOHYDQW�VHFWRUV�DQG�QDPHG�DV�RQVKRUH�WHUPLQDO�DQG�
GRFN��7KH�FRQQHFWLRQ�EHWZHHQ� WKH� WZR�VHFWRUV� LV�GHYHORSHG� IURP�D�YLDGXFW��7KH�
FRRUGLQDWHV�RI�HDFK�RI�WKH�VHFWRUV�DUH�

7DEOH 1XP�������&RRUGLQDWHV�OLPLWLQJ WKH�SHULPHWHU�RI�WKH�GRFN�
3RLQW 1RUWK (DVW

� ���������� ���������

� ���������� ���������

� ���������� ���������

� ���������� ���������

6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�6$6�

7KH�RQVKRUH WHUPLQDO�LV�ORFDWHG����PHWHUV�HDVW�RI�WKH�ULJKW�EDQN�RI�7KH�/HyQ�5LLYHU�

7DEOH�1XP� �����&RRUGLQDWHV�OLPLWLQJ�WKH�SHULPHWHU�RI�WKH RQVKRUH WHUPLQDO�

3RLQW 1RUWK (DVW

� ����������� ����������

� ����������� ������������

� ����������� ����������

� ����������� ����������
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3RLQW 1RUWK (DVW

� ����������� ����������

� ����������� ����������

� ����������� ����������

� ����������� ����������

� ����������� ����������

�� ����������� ����������

6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�6$6�

7KH�FRQQHFWLRQ�EHWZHHQ�WKH�RQVKRUH WHUPLQDO�DQG�WKH�GRFN ZLOO�EH�PDGH�WKURXJK�D�
YLDGXFW�WKDW�ZLOO�FURVV�7KH�/HyQ�5LLYHU ZLWK�D�EULGJH�RI�IUHH�OHQJWK�EHWZHHQ�SLOHV�RI�
�������P�DQG�D�WRWDO�OHQJWK�RI�WKH�YLDGXFW�RI������P��LQFOXGLQJ�WKH�EULGJH�DQG�VSOLFH�
SODWIRUP���7KH�SURMHFW�DUHD�RI�WKH�RQVKRUH WHUPLQDO�FRQVLVWV�RI����KHFWDUHV��KD��DQG�
WKH�PDULWLPH�GRFN�RI������KD�

��� 3URMHFW�IHDWXUHV

,Q�WKLV�FKDSWHU�WKHUH�ZLOO�EH�D�EULHI�GHVFULSWLRQ�RI�WKH�FKDUDFWHULVWLFV�RI�WKH�SURMHFW��
ZKLFK�ZLOO�UHODWH�WKH�H[LVWLQJ�FRQGLWLRQV��SKDVHV�DQG�FRQVWUXFWLRQ�SURFHVVHV��GHVLJQ��
VXSSOLHV��PDWHULDO�KDQGOLQJ��FRVWV�DQG�RUJDQL]DWLRQ RI�WKH�3XHUWR�%DKtD�&RORPELD�GH
8UDEi�SURMHFW�

7KH�PDLQ�SXUSRVH�RI�WKLV�SRUW�IDFLOLW\�LV�D�PXOWLSXUSRVH RQH��IRFXVHG�PDLQO\�RQ�WKH�
IROORZLQJ VHFWRUV�

x ([SRUWDWLRQ RI SHULVKDEOH�IRRGV�VXFK�DV�EDQDQDV��SODQWDLQV�DQG�H[RWLF�IUXLWV�
x ([SRUWDWLRQ DQG�,PSRUWDWLRQ RI�FRQWDLQHUV�
x ,PSRUWDWLRQ RI�PRWRU�YHKLFOHV�
x ,PSRUWDWLRQ DQG�([SRUWDWLRQ RI�EXONV��ERWK�VROLG�DQG�OLTXLG�

����� ([LVWLQJ�FRQGLWLRQV

7KH�H[LVWLQJ�LQIUDVWUXFWXUH�LQ�WKH�SURMHFW�DUHD�LV�OLVWHG�EHORZ�

� 6WRUDJH�ZDUHKRXVH�ZLWK�DQ�DSSUR[LPDWH�DUHD�RI������P��

� 6XUYHLOODQFH�NLRVN�

� 5RDG LQ�URDG�EHG RI�����P�LQ�OHQJWK�DQG���P�LQ�ZLGWK�

� 'RFN�
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D��:DUHKRXVH
E��.LRVN

F��5RDG G��'RFN

)LJXUH�1XP� �����3KRWRJUDSKV�RI�H[LVWLQJ�LQIUDVWUXFWXUH��D��:DUHKRXVH��E��.LRVN��F��URDG�DQG�G��
GRFN�

6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�6$6�

7KH� H[LVWLQJ� URDG� LV� FODVVLILHG� DV� D� WKLUG� RUGHU� URDG�� DFFRUGLQJ� WR� WKH� FULWHULD�
HVWDEOLVKHG�E\�WKH�0LQLVWU\�RI�7UDQVSRUW��GHILQHG�EHORZ�

x 1HWZRUN�RI�7KLUG�2UGHU�6LPSOH�5RDGZD\�� �WR �����P
x 7KLUG�2UGHU�1HWZRUN!� ���9HK���GD\������9HK���GD\
x 7KLUG�2UGHU�1HWZRUN�$OORZV�FRPPXQLFDWLRQ�DW�WKH�YLOODJH OHYHO
x 1HWZRUN�RI�7KLUG�2UGHU�0XQLFLSDO�VHDWV�ZLWK�OHVV�WKDQ��������LQKDELWDQWV
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$FFRUGLQJO\ WR�WKH�LQIUDVWUXFWXUH�UHODWHG�WR�WKH�SRLQWV FRQWHPSODWHG�LQ�DUWLFOH���RI�ODZ�
�����RI�1RYHPEHU�����������WKH�IROORZLQJ�VHFWLRQV�DUH�FRQVLGHUHG�

D� 7KH�XUEDQ��DUFKLWHFWXUDO��FXOWXUDO�DQG�DUFKDHRORJLFDO�KHULWDJH�

$FFRUGLQJO\�WR�WKH�LQIRUPDWLRQ�UHSRUWHG�LQ�WKH�FKDUDFWHUL]DWLRQ�RI�WKH�SURMHFW��LQ�WKH�
DUHD�RI�LQIOXHQFH�QR�PRYDEOH�DQG�LPPRYDEOH�SURSHUW\�WKDW�LV�FDWDORJHG�DV�FXOWXUDO��
DUFKLWHFWXUDO�KHULWDJH�LV�UHSRUWHG�

$FFRUGLQJO\�WR�WKH�LQIRUPDWLRQ�UHJDUGLQJ�WKH�DUFKDHRORJLFDO�SRWHQWLDO�RI�WKH�DUHD��WKH�
HQYLURQPHQWDO�LPSDFW�VWXG\��YROXPHV�,��,,�DQG�,,,���&216758&&,Ï1�<�23(5$&,Ï1�
'(� 81� 7(50,1$/� 32578$5,2� '(� *5$1(/(6� 6Ï/,'26� LQGLFDWHV� WKDW� DQ�
DUFKDHRORJLFDO�VWXG\�LV�QRW�MXVWLILHG�VLQFH��',0$5�GRHV�QRW�FRQVLGHU�%DKtD�&RORPELD�
RI� LQWHUHVW�IRU�VKLSZUHFNHG�VSHFLHV�DQG�HYHQ�OHVV�WKH�PRXWKV�RI�7KH�/HyQ�5LLYHU��
UHFRJQL]LQJ�WKDW�WKLV�]RQH�LQ�SDUWLFXODU ZDV�QRW�WKH�VXEMHFW RI�WKH�HQWU\�RI�JDOOHRQV�
GXULQJ�WKH�SHULRGV�RI�WKH�FRQTXHVW���$UD~MR�,EDUUD�	�$VRFLDGRV�6$�3DJH�����

2Q�WKH�RWKHU�KDQG�WKH\�FRQFOXGH�WKDW���7KH�ODQG�DUHD�RI�WKH�SURMHFW�FRUUHVSRQGV�WR�
D�UHFHQWO\�HPHUJHG�DUHD� GHULYHG�IURP�WKH�VHGLPHQWDWLRQ�SURFHVVHV�FDXVHG�E\�WKH�
KHDY\�ORDG�RI�VHGLPHQWV�RI�7KH�/HyQ�5LLYHU DQG�WKH�GLVSRVDO�RI�GUHGJHG�PDWHULDO�
IURP�7KH�/HyQ�5LLYHU DQG� WKH�1XHYD�&RORQLD� FKDQQHO��)RU� WKLV� UHDVRQ��RQ� WKHVH�
VZDPS\�VRLOV�RU�ZLWK�SURORQJHG�IORRGLQJ��DFFRUGLQJ�WR�WKH�FODVVLILFDWLRQ�RI�VRLOV�RI�
WKH�,*$&���DQG�JLYHQ�WKH�LQWHQVLW\�RI�WKH�IORRGV�LQ�WKH�DUHD��LW�LV�QRW�SRVVLEOH�WR�ILQG�
DUFKDHRORJLFDO�YHVWLJHV�RI�SUH�+LVSDQLF�FRPPXQLWLHV�LQ�WKH�DUHD�RI�LQWHUHVW´

+RZHYHU��RQ�$XJXVW���WK��������WKH�IRUPXODWLRQ�RI�WKH�$UFKDHRORJLFDO�0DQDJHPHQW�
3ODQ�IRU�WKH�HYDOXDWLRQ�RI�VDLG�HQWLW\�ZDV�HVWDEOLVKHG�DW�WKH�,QVWLWXWR�&RORPELDQR�GH�
$QWURSRORJtD�H�+LVWRULD �,&$1+���VHH�$QQH[����������

E� 7KH� UHVRXUFHV�� JRRGV� RU� DUHDV� VXEMHFW� WR� DXWKRUL]DWLRQ�� SHUPLW� RU�
HQYLURQPHQWDO�OLFHQVH�RU�LQ�SURFHVV�RI�GHFODUDWLRQ�RI�UHVHUYDWLRQ��H[FOXVLRQ�
RU�SURWHFWHG�DUHDV�

7KH� 5HVHUYD� )RUHVWDO� 3URWHFWRUD� �3URWHFWLYH� )RUHVW� 5HVHUYH� RI� /HyQ�6XULTXt�
:HWODQGV� RI� WKH� PXQLFLSDOLW\� RI� 7XUER� LV� UHJLVWHUHG�� ZKLFK� ZDV� REMHFW� RI� SDUWLDO�
VXEWUDFWLRQ� WKURXJK�WKH�$JUHHPHQW������������������������RI�0DUFK�RI������E\�
PHDQV�RI�ZKLFK��LW�LV�SDUWLDOO\�DQG�WHPSRUDULO\�VXEWUDFWHG�DQ�DUHD RI�WKH�UHVHUYH�DQG�
SDUWLDOO\�XSOLIWV D�EDQ��

:LWK� UHVSHFW� WR� WKH� SUHYLRXV� VXEWUDFWLRQ�� WKH� 6RFLHGDG� 3RUWXDULD� 3XHUWR� %DKtD�
&RORPELD� 6�$�� WKURXJK� ILOH� ���������������� UHTXHVWHG� FODULILFDWLRQ� RI� WKH�
DIRUHPHQWLRQHG� DJUHHPHQW� �DJUHHPHQW� ���������������������� WR� UHFWLI\� WKH�
FRRUGLQDWHV�RI�WKH�VXEWUDFWHG�DUHD�
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)LJXUH�1XP� �����3URWHFWLYH�)RUHVW�5HVHUYH��5HVHUYD�IRUHVWDO�SURWHFWRUD��RI�WKH�/HyQ�6XULTXt�
:HWODQGV

6RXUFH��0DGH�E\ $TXD�	 7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

F� 7KH� EXLOGLQJV� RQ� ZKLFK� SURWHFWLRQ� PHDVXUHV� WR� WKH� SDWULPRQ\� RI� WKH�
GLVSODFHG�SRSXODWLRQ�DQG���RU�UHVWLWXWLRQ�RI�ODQG WDNH�SODFH��LQ�DFFRUGDQFH�
ZLWK� WKH� SURYLVLRQV� RI� /DZV� ���� RI� ����� DQG� ����� RI� ����� DQG� RWKHU�
SURYLVLRQV�WKDW�PRGLI\��DGG�RU�FRPSOHPHQW�

%\�SUHYLRXVO\�FRQVXOWLQJ�WKH� LQIRUPDWLRQ�UHJLVWHUHG�LQ�WKH�$1/$�JHRYLVRU�WR�YHULI\�
SRVVLEOH� DIIHFWDWLRQV� RU� OLPLWDWLRQV� LQ� WKH� DUHD� XQGHU� VWXG\�� WKH� SUHVHQFH� RI� D�
&ROOHFWLYH�3URWHFWLRQ�5RXWH�'HFODUDWLRQ �'HFODUDWRULD� GH� UXWD�GH� SURWHFFLyQ�
&ROHFWLYD� ZDV�LGHQWLILHG�LQ�WKH�FXUUHQW�DUHD�RI�LQIOXHQFH�RI�3XHUWR�%DKtD�&RORPELD�
GH�8UDEi��7KLV�ILJXUH�RI�FROOHFWLYH�SURWHFWLRQ�LV�UHJXODWHG�LQ�WKH�/DZ�����RI�������WKH�
'HFUHH������RI������� WKH�'HFUHH�����RI������� ,W� LV�D�PHFKDQLVP�WKDW�DOORZV�WKH�
7HUULWRULDO�&RPPLWWHHV��0XQLFLSDO��'LVWULFW�RU�'HSDUWPHQWDO��IRU�WKH�,QWHJUDO�$WWHQWLRQ�
RI�WKH�'LVSODFHG�3RSXODWLRQ�� &7$,3'��SURWHFW�WKH�ULJKWV�H[HUFLVHG�E\�SHRSOH�RYHU
WKH ODQG� DQG� WKH� IXQGDPHQWDO� ULJKW� RI� FRPPXQLWLHV� WR WKH� WHUULWRU\�� ZKHQ�
FLUFXPVWDQFHV� WKDW�PD\�RULJLQDWH�RU�KDYH� OHG� WR� IRUFHG�GLVSODFHPHQW� LQ�D�FHUWDLQ�
DUHD�RI�WKH�WHUULWRU\�RI�MXULVGLFWLRQ�RI�WKH�&RPPLWWHH��ZLOO�SURFHHG�WR�LGHQWLI\�SHRSOH�
DV RZQHUV��SRVVHVVRUV��RFFXSDQWV�RU�KROGHUV�

,Q�)LJXUH�1XP� �����WKH�]RQH�ZLWK�FROOHFWLYH�SURWHFWLRQ�URXWH�GHFODUDWLRQ�LV�REVHUYHG��
VXSHULPSRVLQJ�WKH�DUHD�RI�LQLWLDO�LQIOXHQFH�RI�WKH�SURMHFW�
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)LJXUH�1XP� ���� &ROOHFWLYH�SURWHFWLRQ�URXWH

3LQN��&ROOHFWLYH�URXWH�GHFODUDWLRQ

*UHHQ��6RFLRHFRQRPLF�DUHD�RI�LQIOXHQFH

6RXUFH��*HRYLVRU�B1DWLRQDO�/LFHQVLQJ�RI�(QYLURQPHQWDO�/LFHQVHV��$1/$�

G� 7KH�HVWDEOLVKHG�HWKQLF�FRPPXQLWLHV�

,Q� WKH�$UHD�RI� ,QIOXHQFH�RI� WKH�SURMHFW�� WKH�SUHVHQFH�RI�HWKQLF�FRPPXQLWLHV� LV�QRW�
UHJLVWHUHG��LQ�DFFRUGDQFH�ZLWK�&HUWLILFDWLRQ�1R�������RI�$XJXVW����������LVVXHG�E\�
WKH� 0LQLVWU\� RI� WKH� ,QWHULRU� WKURXJK� WKH� 2IILFH� RI� 3ULRU� &RQVXOWDWLRQ �3UHYLRXV�
&RQVXOWDWLRQ�$GGUHVV��

H� 0LQLQJ�WLWOHV�LQ�DZDUG�SURFHVVHV��JUDQWHG��H[LVWLQJ�DQG�LQ�RSHUDWLRQ�

%DVHG�RQ�WKH�LQIRUPDWLRQ�UHSRUWHG�LQ�WKH�PLQLQJ�FDGDVWUH��QR�FRQFHVVLRQV�RU�PLQLQJ�
WLWOHV�DUH�UHSRUWHG�LQ�WKH�VWXG\�DUHD��DV�VKRZQ�LQ�WKH�IROORZLQJ�ILJXUH�

&ROOHFWLYH�URXWH�GHFODUDWLRQ

6RFLRHFRQRPLF�DUHD�RI�LQIOXHQFH
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)LJXUH�1XP� �����3UHVHQFH�RI�PLQLQJ�WLWOHV�LQ�WKH�FDWFKPHQW�DUHD�RI�WKH�SURMHFW

6RXUFH��&DWDVWUR�PLQHUR�FRORPELDQR������

,Q� WKH� VDPH� ZD\�� DFFRUGLQJ� WR� WKH� LQIRUPDWLRQ� UHSRUWHG� LQ� WKH� *HRYLVRU� RI� WKH�
1DWLRQDO� +\GURFDUERQV� $JHQF\�� QR� EORFNV� IRU� WKH� H[SORUDWLRQ� DQG� H[SORLWDWLRQ� RI�
K\GURFDUERQV�DUH�UHSRUWHG�LQ�WKH�FDWFKPHQW�DUHD��DV�VKRZQ�LQ�WKH�)LJXUH�1XP� ����
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)LJXUH�1XP� �����([SORUDWRU\�EORFN�UHJLVWUDWLRQ

6RXUFH��*HRYLVRU�RI�WKH�1DWLRQDO�$JHQF\�RI�+\GURFDUERQV�$1+

&XUUHQWO\� WKH�ODQG�ZKHUH�WKH�SURMHFW�LV�ORFDWHG�KDV�SRUW�XVH�LQ�DFFRUGDQFH�ZLWK�WKH�
7XUER� 327� �$JUHHPHQW� ���� RI� ������� 7KLV� DUHD� GRHV� QRW� KDYH� XWLOLW\ VHUYLFH�
QHWZRUNV�VXFK�DV�HOHFWULFLW\��DTXHGXFW�DQG�VHZDJH�

����� 3URMHFWV�SKDVHV�DQG�DFWLYLWLHV

7KH�3XHUWR�%DKtD�&RORPELD�GH�8UDEi SURMHFW�LV�GLYLGHG�LQWR���FRQVWUXFWLRQ�SKDVHV��
GHVFULEHG�EHORZ�

������� 3KDVH �

7KLV� SKDVH� FRQWHPSODWHV� WKH� WHUPLQDO� RQ� ODQG�� EULGJH� RYHU� WKH� /HyQ 5LYHU��
FRQQHFWLRQ�YLDGXFW�DQG�SKDVH�� RI�WKH�GRFN��7KH�GRFNV�SKDVH����FRQVLVWV�RI�����P�
ORQJ�DQG�����P�ZLGH��IRU���GRFN�SRVLWLRQV �VHH )LJXUH�1XP� �����

,Q�WKLV�SKDVH��WKH�GRFNLQJ�FRQILJXUDWLRQ�LV��ZHVWHUQ�VLGH�IRU�WKH�FRQWDLQHU VKLS�ZLWK���
SRVW�SDQDPD[�JDQWU\�FUDQHV��JHQHUDO�FDUJR�DQG�VROLG�EXON�VKLSV�DUH�GLVWULEXWHG�RQ�
WKH� QRUWK�� VRXWK� DQG� HDVW VLGHV�� ,Q� WKLV� ILUVW� SKDVH� RI� WKH� GRFN WKHUH� ZLOO� EH� D�
GLVWULEXWLRQ�RI�VWRUDJH�DUHDV�IRU�GU\�FRQWDLQHUV�ZLWK�D�FDSDFLW\�RI������7(8V�DQG�
UHIULJHUDWHG�ZLWK�D�FDSDFLW\�RI�����7(8V��IRU�D�WRWDO�FDSDFLW\�RI������7(8V�LQ�WKH�
GRFN�SKDVH�,���VHH )LJXUH�1XP� ����

7KLV�GRFN ZLOO�KDYH�DQ�RSHUDWLRQ�WHDP�FRQVLVWLQJ�RI�
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� ��57*�FUDQHV��5XEEHU�W\UHG�JDQWU\�FUDQH��+\EULG�������[�������

� ��PRELOH�FUDQH�/LHEKHHU�/+0����

� ��UHDFK�VWDFNHU

� ��OLIW�WUXFN����7

� ��KRSSHUV

� ��EXFNHWV

,Q�DGGLWLRQ�WR�WKH�DERYH��WKLV�GRFN ZLOO�KDYH�DQ�HOHFWULFDO�VXEVWDWLRQ�DQG�JHQHUDWLQJ�
DUHD��D�VFDOH�DQG�D�EXLOGLQJ�ZLWK�GLQLQJ�URRPV�DQG�EDWKURRPV�

2Q�WKH�RWKHU�KDQG�� WKH�RQVKRUH WHUPLQDO�KDV�D�GLVWULEXWLRQ�RI�DUHDV�RI�DURXQG����
IDFLOLWLHV��GHVFULEHG�LQ�WKH�IROORZLQJ�WDEOH���)LJXUH�1XP� �����

7DEOH�1XP� �����3RUW�IDFLOLWLHV�DQG�DUHDV�

,7(0 '(6&5,37,21

� (QWUDQFH�SRUWDO
� 6XUYHLOODQFH�DQG�FRQWURO�EXLOGLQJ
� $GPLQLVWUDWLYH�EXLOGLQJ
� 7\SLFDO�GLQLQJ�URRP�PRGXOH����PRGXOHV�
� 3DUNLQJ�IRU�YLVLWRUV
� 3DUNLQJ IRU�WXUQ�ZDLW�³HQWXUQDPLHQWR´
� 3ROLFH�QDUFRWLFV�KRXVLQJ�DUHD��LPSURYHG�JURXQG��� WRWDO�ORW�
� ([SRUW�LQVSHFWLRQ�ZDUHKRXVH
� 2IILFH�RI�DQWL�QDUFRWLFV�SROLFH
�� %DWKURRP�PRGXOH����PRGXOHV�
�� &RQVROLGDWLRQ�ZDUHKRXVH�IRU�WKH�H[SRUW�RI�SHULVKDEOHV
��$ &RQVROLGDWLRQ�ZDUHKRXVH�IRU�LQGLYLGXDO ER[HV LQ�EXON IRU�H[SRUW�RI�SHULVKDEOHV
��% $UHD�RI�IXWXUH�JURZWK�RI�SHULVKDEOH�H[SRUW�FRQVROLGDWLRQ�ZDUHKRXVH
�� ,PSRUW�LQVSHFWLRQ�ZDUHKRXVH
��$ $UHD�RI�IXWXUH�JURZWK�RI�LPSRUW�ZDUHKRXVH
�� &RQVROLGDWLRQ�DQG�GHFRQVROLGDWLRQ�ZDUHKRXVH
��$ $UHD�RI�IXWXUH�JURZWK�RI�FRQVROLGDWLRQ�DQG�GHFRQVROLGDWLRQ�ZDUHKRXVH
�� 'RFN\DUG�ZRUNVKRS�IRU FRQWDLQHU�ZDVKLQJ��LPSURYHG�JURXQG�
�� 'RFN\DUG�ZRUNVKRS�IRU�FRQWDLQHUV UHSDLU �LPSURYHG�JURXQG�
�� 'RFN\DUG�ZRUNVKRS�IRU�FRQWDLQHU�PDLQWHQDQFH��LPSURYHG�JURXQG�
�� (PSW\�FRQWDLQHU�\DUG��VWDWLF�FDSDFLW\�������7(86��LPSURYHG�JURXQG�
�� (PSW\�FRQWDLQHU�\DUG��VWDWLF�FDSDFLW\�������7(86��LPSURYHG�JURXQG�
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,7(0 '(6&5,37,21

�� (PSW\�FRQWDLQHU�\DUG��VWDWLF�FDSDFLW\�������7(86��LPSURYHG�JURXQG�
�� 3DUNLQJ�RI�WUXFNV�IURP�IDUPV��LPSURYHG�JURXQG�

��
3DUNLQJ�RI�YLVLWRUV�WR�WKH�DFFRPPRGDWLRQ�RI�DQWL�QDUFRWLFV�SROLFH�RIILFHUV��LPSURYHG�
JURXQG�

�� ,PSRUWHG�YHKLFOHV�\DUG��LPSURYHG�JURXQG�
�� 7UDLOHU�\DUG��LPSURYHG�JURXQG�
�� 0DLQWHQDQFH�ZRUNVKRS
�� 5HSODFHPHQWV�ZDUHKRXVH
�� 0DLQ�HOHFWULFDO�VXEVWDWLRQ
�� 6HFRQGDU\�HOHFWULFDO�VXEVWDWLRQ
�� )LUH�VWDWLRQ
�� 1XUVHU\
�� *DV�VWDWLRQ
�� )XHO�VWRUDJH�DQG�RIILFH
�� 6FDOHV
�� ;�UD\�]RQH
�� *DULWDV
�� %XON�DUHD��UHVHUYH�DUHD�ZLWKRXW�LQWHUYHQWLRQ�
��$ 6FDOH�LQ�EXON�DUHD��UHVHUYH�DUHD�ZLWKRXW�LQWHUYHQWLRQ�
��% /RDGLQJ�DUHD�LQ�EXON��UHVHUYH�DUHD�ZLWKRXW�LQWHUYHQWLRQ�
��& /RDGLQJ�DUHD�LQ�EXON��UHVHUYH�DUHD�ZLWKRXW�LQWHUYHQWLRQ�
�� $UHDV�SODQWHG�ZLWK�WUHHV
�� 'ULQNLQJ�ZDWHU�WUHDWPHQW�SODQW
�� :DWHU�VWRUDJH�WDQN
�� 5DLQZDWHU�FROOHFWLRQ�WDQN
�� /LTXLG�EXON
�� )OXYLDO�GRFN IRU�WKH�FRQVWUXFWLRQ�VWDJH
�� )OH[LEOH�SDYHPHQW�URDG��GHVLJQ�YHKLFOH��5HDFK�VWDFNHU�
�� 5RDG RQ�IOH[LEOH�SDYHPHQW��GHVLJQ�YHKLFOH��WUXFN�&��R�7��6��
�� 5RDG RQ�IOH[LEOH�SDYHPHQW��GHVLJQ�YHKLFOH��FDUV�
�� 2WKHU�DUHDV�ZLWK�LPSURYHG�JURXQG DQG�VHYHUDO�SODWIRUPV
�� 2WKHU�UHVHUYH�DUHDV ZLWKRXW�LQWHUYHQWLRQ

6RXUFH��3,2�6$6��VHSWLHPEUH�����

������� 3KDVH �

7KH�GRFN SKDVH���LV�DQ�H[WHQVLRQ�RI�WKH�GRFN�SKDVH ���DQG�LWV�GLPHQVLRQV�DUH�����P�
ORQJ� DQG� ���P� ZLGH�� %HLQJ� WKLV� SKDVH� DQ� H[WHQVLRQ� RI� WKH� GRFN� SKDVH� ��� WKH�
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PDULWLPH�WHUPLQDO�ZLOO�KDYH�D� WRWDO� OHQJWK�RI����P��FRQVHUYLQJ� WKH�ZLGWK�RI����P��
/LNH� WKH�GRFN�SKDVH���� WKLV�ZLOO�EH�DQ�H[WHQVLRQ�RI�GU\�DQG� UHIULJHUDWHG�FRQWDLQHU�
VWRUDJH� DUHDV� DQG� WKHUHIRUH� RI� VWDWLF� FDSDFLW\�� WRWDO� FDSDFLW\� DQG� RSHUDWLRQ�
HTXLSPHQW�

$GGLWLRQDOO\��LW�LV�LPSRUWDQW�WR�FODULI\�WKDW�WDNLQJ�LQWR�DFFRXQW�WKH�FRQGLWLRQV�RI�WKH�SRUW�
PDUNHW� DQG� WKH� FXUUHQW� QHHGV� IRU� WKH� UHFHSWLRQ�� XQORDGLQJ� DQG� VWRUDJH� RI� UDZ�
PDWHULDOV��D�JHRPHWULF�GHVLJQ�ZDV�SUHVHQWHG�LQ�WZR�SKDVHV��VHH )LJXUH�1XP� ������
7KH�RSWLRQ�RI�ORFDWLRQ�DQG�JHRPHWU\�RI�WKH�GRFN SURSRVHG�IRU�SKDVH����ZDV�SODQQHG�
WR�EH�GHYHORSHG�LQ�WKH�QRUWKHUQ�VHFWLRQ�RI�WKH�GRFN DQG�ZRXOG�FRQVLVW�RI����P�LQ�
OHQJWK� DQG� ���P� LQ� ZLGWK� ZLWK� DYDLODELOLW\� IRU �� GRFN� SRVLWLRQV�� 3KDVH� �� KDV� DQ�
H[WHQVLRQ�DQG�JHRPHWU\�VLPLODU�WR�WKH�GRFN�SKDVH����7KH�GLPHQVLRQV�SURSRVHG�IRU�
WKH�GRFN�SKDVH���DUH����P�ORQJ�DQG����P�ZLGH��7KH�HQWLUH�GRFN�RU�PDULQH�WHUPLQDO�
ZLOO�KDYH�D�WRWDO�OHQJWK�RI����P��DQG�D�ZLGWK�RI����P��

)LJXUH�1XP� �����3KDVHV�RI�WKH�PDULWLPH�GRFN

+RZHYHU��LW�LV�LPSRUWDQW�WR�PHQWLRQ�WKDW�WKH�SRUW�PDUNHW�LV�G\QDPLF�DQG�FKDQJLQJ��DV�DUH�WKH�QHHGV�
DUH�WKH�QHHGV�RI�WKH�LPSRUW�DQG�H[SRUW YROXPH RI�UDZ�PDWHULDOV�DQG�LQSXWV�UHTXLUHG�E\�WKH�FRXQWU\��
E\�WKH�FRXQWU\��7KHUHIRUH��LV�FRQVLGHUHG�WKH�SRVVLELOLW\�WKDW�WKH�JHRPHWU\��EXW�QRW�WKH�DUHD�RI�WKH�
DUHD�RI�WKH�GRFN�RU�PDULQH�WHUPLQDO�3KDVH���DQG�3KDVH���QRU�LWV�PHWKRG�RU�FRQVWUXFWLYH�GHVLJQ��

FRQVWUXFWLYH�GHVLJQ��FDQ�EH�DGMXVWHG�DFFRUGLQJ�WR�WKH�UHTXLUHPHQWV�DQG�QHHGV��7KH 5HG��([DPSOH�
RI�DGDSDWLRQ�LQ JHRPHWU\��

'RFN�3KDVH��

'RFN�3KDVH��
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*UHHQ ([DPSOH�RI�DGDSWDWLRQ�LQ JHRPHWU\��

)LJXUH�1XP� ������SUHVHQWV�DQ�H[DPSOH�RI�WKH�SRVVLEOH�JHRPHWULHV��7KLV�KLJKOLJKWV
WKDW��UHJDUGOHVV RI�WKH�JHRPHWU\��QR�DGGLWLRQDO�DUHDV�ZRXOG�EH�LQWHUYHQHG�WR�WKRVH�
HYDOXDWHG�LQ�WKH�SUHVHQW�VWXG\�DQG�WKDW�DQ\�DGMXVWPHQW�LQ�WKH�GRFN JHRPHWU\�ZLOO�EH�
LQ�DFFRUGDQFH�ZLWK�WKH�LQWHUQDWLRQDO�FRQVWUXFWLRQ�VWDQGDUGV�DQG�WKRVH�UHODWHG�LQ�WKH�
SUHVHQW�VWXG\�LQ�WHUPV�RI IRXQGDWLRQV��SLOHV GULYLQJ��FRQFUHWH�VODEV��HWF���DV�ZHOO�DV�
WKH�SURSRVHG�FRQVWUXFWLRQ�PHWKRGV�ZLOO�QRW�EH�PRGLILHG��,W�LV�DOVR�KLJKOLJKWHG�WKDW�WKH�
DUHD� RI� LQIOXHQFH� ZLOO� EH� UHVSHFWHG�� VR� WKDW� LQ� G\QDPLF� FRQGLWLRQV� RI� WKH� IRUHLJQ�
PDUNHW��WKH�SRUW�VROXWLRQ�LV�GHVLJQHG�DQG�EXLOW�LQ�WHUPV�RI�VDIHW\�DQG�RSHUDWLRQ�WKDW�
PHHW�WKH�KLJKHVW�VWDQGDUGV�RI�HIILFLHQF\�

5HG��([DPSOH�RI�DGDSDWLRQ�LQ JHRPHWU\��

*UHHQ ([DPSOH�RI�DGDSWDWLRQ�LQ JHRPHWU\��

)LJXUH�1XP� ��� $GMXVWPHQW�H[DPSOH RI�WKH 3KDVHV *HRPHWU\

&RQVLGHULQJ�WKH�G\QDPLFV�RI�WKH�PDUNHW�DQG�WKH� LPSOLFDWLRQ�RI�DGMXVWPHQWV LQ�WKH�
JHRPHWU\�RI�WKH�SURMHFW�SKDVHV��LW�LV�LPSRUWDQW�WR�PHQWLRQ�WKDW�WKH�HYDOXDWLRQ�RI�WKH�
SRVVLEOH�HQYLURQPHQWDO�LPSDFWV�JHQHUDWHG E\�WKH�GLIIHUHQW�DFWLYLWLHV�RI�WKH�SURMHFW��
PDLQO\� LQ� WKH� FRQVWUXFWLRQ� VWDJH�� ZHUH� HYDOXDWHG� FRQWHPSODWLQJ� WKH� H[HFXWLRQ� RI�

'RFN�3KDVH��

'RFN�3KDVH��



(19,5210(17$/ /,&(16( 02',),&$7,21�)25�7+(��
&216758&7,21�$1'�23(5$7,21�352-(&7�2)�$�3257�

7(50,1$/�2)�62/,'�%8/. &$5*2(6 ,1�7+(�
081,&,3$/,7<�2)�785%2

352-(&7�'(6&5,37,21 3DJH �� RI ���

*$7��������&$�$0�3,2��� 5HYLVLRQ��

'(6&5,3&,Ï1�'(/�352<(&72
&$3���7'(1*�&$7�5(9�'$9�2.
>>0HGHOOtQ@������

WKHVH�ZLWKLQ WKH�ZKROH�DUHD�DQG�ILQDO�JHRPHWU\�RI�WKH�PDULWLPH�GRFN��ZKLFK�DOORZHG�
WR� NQRZ� WKH� LPSDFW� DQG� LPSRUWDQFH� RI� WKH� VDPH� RQ� WKH� LGHQWLILHG� HQYLURQPHQWDO�
FRPSRQHQWV GXULQJ�HDFK�VWDJH��7KLV�DOORZV�XV�WR�FRQFOXGH�WKDW�DQ�DGMXVWPHQW�LQ�WKH�
JHRPHWU\�RI� WKH�SKDVHV�RI� WKH�GRFN ZRXOG�QRW�JHQHUDWH�DGGLWLRQDO� LPSDFWV�RU�DQ�
LQFUHDVH�LQ�WKH�PDJQLWXGH�DQG�LPSRUWDQFH�RI�WKRVH�DOUHDG\�FRQWHPSODWHG�

����� 3URMHFW�GHVLJQ

7KH�3XHUWR�%DKtD�&RORPELD� GH 8UDEi�SURMHFW� FRQVLVWV�RI� D�PXOWLSXUSRVH�SRUW� IRU�
FDUJR� KDQGOLQJ� H[SRUW� �� LPSRUW� RI� FRQWDLQHUV�� VROLG� DQG� OLTXLG� EXONV� �QRW�
K\GURFDUERQV��� YHKLFOH� LPSRUW� WHUPLQDO�� 7KH� PDLQ� GHVLJQ� IHDWXUHV� RI� WKH�
PXOWLSXUSRVH�SRUW�DUH�WKH�SURMHFWLRQ�RI�FDUJR�IURP�WKH�FRPPHUFLDO�VHUYLFHV�RI� WKH�
SRUW�DQG�WKHUHIRUH�WKH�YHVVHO�RU�GHVLJQ�YHVVHO��7KH�SURMHFWHG�FDUJR LQ�WKH�VKRUW�DQG�
ORQJ�WHUP�������DQG�������UHVSHFWLYHO\���DFFRUGLQJ�WR�WKH�ORDG�DQDO\VLV��DUH�OLVWHG�
EHORZ��7DEOH�1XP� �����

7DEOH�1XP� �����3URMHFWHG�FDUJR�LQ�WKH�VKRUW�DQG�ORQJ�WHUP�

6RXUFH��3,2�6$6��PD\R������

7DEOH�WUDQVODWLRQ��)LUVW�FROXPQ�

0RYLOL]HG�ORDG

&DUJR�W\SH�PRYLOL]HG

���)W�IXOO�UHIULJHUDWHG�FRQWDLQHUV

9HKLFOHV�PRYLOL]HG

/RRVH�ORDG

%XON�ORDG

0RYLOL]DWLRQ�ORDG

��Z'��DKs/>/���� Ϯ͕Ϭϭϴ Ϯ͕Ϭϭϵ Ϯ͕ϬϮϬ Ϯ͕ϬϮϭ Ϯ͕ϬϮϮ Ϯ͕ϬϮϯ Ϯ͕ϬϮϰ Ϯ͕ϬϮϱ Ϯ͕ϬϮϲ Ϯ͕ϬϮϳ Ϯ͕ϬϮϴ Ϯ͕ϬϮϵ Ϯ͕ϬϯϬ
dKE�DŽǀŝůŝǌĂĚĂ�ƚŝƉŽ�ĚĞ�ĐĂƌŐĂ
�ŽŶƚĞŶĞĚŽƌĞƐ�ϰϬ�&ƚ͘�>ůĞŶŽƐ�ZĞĨƌŝŐ͘ ϴϮϱ͕ϬϬϬ ϭ͕ϲϱϬ͕ϬϬϬ ϭ͕ϳϬϳ͕ϬϬϬ ϭ͕ϳϲϱ͕ϵϳϯ ϭ͕ϴϮϲ͕ϵϴϲ ϭ͕ϴϵϬ͕ϭϭϭ ϭ͕ϵϱϬ͕ϯϱϲ Ϯ͕ϬϬϯ͕ϴϬϮ Ϯ͕ϬϬϯ͕ϴϬϮ Ϯ͕ϬϬϯ͕ϴϬϮ Ϯ͕ϬϬϯ͕ϴϬϮ Ϯ͕ϬϬϯ͕ϴϬϮ Ϯ͕ϬϬϯ͕ϴϬϮ
�ŽŶƚĞŶĞĚŽƌĞƐ�^ĞĐŽƐ�>ůĞŶŽƐ ϲϯϯ͕ϱϰϬ ϭ͕Ϯϲϳ͕Ϭϴϭ ϭ͕ϯϱϱ͕ϳϳϲ ϭ͕ϰϱϬ͕ϲϴϭ ϭ͕ϱϮϯ͕Ϯϭϱ ϭ͕ϱϵϵ͕ϯϳϲ ϭ͕ϲϳϵ͕ϯϰϰ ϭ͕ϳϮϵ͕ϳϮϱ ϭ͕ϳϮϵ͕ϳϮϱ ϭ͕ϳϮϵ͕ϳϮϱ ϭ͕ϳϮϵ͕ϳϮϱ ϭ͕ϳϮϵ͕ϳϮϱ ϭ͕ϳϮϵ͕ϳϮϱ
sĞŚŝĐƵůŽƐ�DŽǀŝůŝǌĂĚŽƐ ϯϲ͕ϬϬϬ ϯϲ͕ϬϬϬ ϯϲ͕ϬϬϬ ϯϲ͕ϬϬϬ ϯϲ͕ϬϬϬ ϯϲ͕ϬϬϬ ϯϲ͕ϬϬϬ ϯϲ͕ϬϬϬ ϯϲ͕ϬϬϬ ϯϲ͕ϬϬϬ ϯϲ͕ϬϬϬ ϯϲ͕ϬϬϬ ϯϲ͕ϬϬϬ
�ĂƌŐĂ�^ƵĞůƚĂ�;dKEͿ ϰϬϬ͕ϬϬϬ ϴϬϬ͕ϬϬϬ ϭ͕ϬϬϬ͕ϬϬϬ ϭ͕Ϭϭϱ͕ϬϬϬ ϭ͕ϬϯϬ͕ϮϮϱ ϭ͕Ϭϰϱ͕ϲϳϴ ϭ͕Ϭϲϭ͕ϯϲϰ ϭ͕Ϭϳϳ͕Ϯϴϰ ϭ͕Ϭϵϯ͕ϰϰϯ ϭ͕ϭϬϵ͕ϴϰϱ ϭ͕ϭϮϲ͕ϰϵϯ ϭ͕ϭϰϯ͕ϯϵϬ ϭ͕ϭϲϬ͕ϱϰϭ
�ĂƌŐĂ�'ƌĂŶĞů�;dKEͿ ϭ͕ϬϬϬ͕ϬϬϬ ϭ͕ϱϬϬ͕ϬϬϬ ϭ͕ϱϮϮ͕ϱϬϬ ϭ͕ϱϰϱ͕ϯϯϴ ϭ͕ϱϲϴ͕ϱϭϴ ϭ͕ϱϵϮ͕Ϭϰϱ ϭ͕ϲϭϱ͕ϵϮϲ ϭ͕ϲϰϬ͕ϭϲϱ ϭ͕ϲϲϰ͕ϳϲϳ ϭ͕ϲϴϵ͕ϳϯϵ ϭ͕ϳϭϱ͕Ϭϴϱ ϭ͕ϳϰϬ͕ϴϭϭ ϭ͕ϳϲϲ͕ϵϮϯ
dŽƚĂů�dKE� Ϯ͕ϴϵϰ͕ϱϰϬ ϱ͕Ϯϱϯ͕Ϭϴϭ ϱ͕ϲϮϭ͕Ϯϳϲ ϱ͕ϴϭϮ͕ϵϵϭ ϱ͕ϵϴϰ͕ϵϰϯ ϲ͕ϭϲϯ͕ϮϭϬ ϲ͕ϯϰϮ͕ϵϵϬ ϲ͕ϰϴϲ͕ϵϳϱ ϲ͕ϱϮϳ͕ϳϯϳ ϲ͕ϱϲϵ͕ϭϭϬ ϲ͕ϲϭϭ͕ϭϬϰ ϲ͕ϲϱϯ͕ϳϮϴ ϲ͕ϲϵϲ͕ϵϵϭ

DŽǀŝůŝǌĂĐŝſŶ��ĂƌŐĂ�;d�hƐͿ
d�hƐ�sĂĐŝŽƐ�ZĞĨƌŝŐĞƌĂĚŽƐ ϲϳ͕ϱϬϬ ϭϯϱ͕ϬϬϬ ϭϯϵ͕ϴϬϬ ϭϰϰ͕ϳϳϬ ϭϰϵ͕ϵϭϳ ϭϱϱ͕Ϯϰϲ ϭϲϭ͕ϮϳϬ ϭϲϲ͕ϲϭϱ ϭϲϲ͕ϲϭϱ ϭϲϲ͕ϲϭϱ ϭϲϲ͕ϲϭϱ ϭϲϲ͕ϲϭϱ ϭϲϲ͕ϲϭϱ
d�hƐ�>ůĞŶŽƐ�ZĞĨƌŝŐĞƌĂĚŽƐ ϴϮ͕ϱϬϬ ϭϲϱ͕ϬϬϬ ϭϳϬ͕ϳϬϬ ϭϳϲ͕ϱϵϳ ϭϴϮ͕ϲϵϵ ϭϴϵ͕Ϭϭϭ ϭϵϱ͕Ϭϯϲ ϮϬϬ͕ϯϴϬ ϮϬϬ͕ϯϴϬ ϮϬϬ͕ϯϴϬ ϮϬϬ͕ϯϴϬ ϮϬϬ͕ϯϴϬ ϮϬϬ͕ϯϴϬ
ZĞĨƌŝŐĞƌĂĚŽƐ��ĂŶĂŶŽ��ǆƉŽ ϳϱ͕ϬϬϬ ϭϱϬ͕ϬϬϬ ϭϱϱ͕ϮϱϬ ϭϲϬ͕ϲϴϰ ϭϲϲ͕ϯϬϴ ϭϳϮ͕ϭϮϴ ϭϳϴ͕ϭϱϯ ϭϴϯ͕ϰϵϴ ϭϴϯ͕ϰϵϴ ϭϴϯ͕ϰϵϴ ϭϴϯ͕ϰϵϴ ϭϴϯ͕ϰϵϴ ϭϴϯ͕ϰϵϴ
ZĞĨƌŝŐĞƌĂĚŽƐ�KƚƌŽƐ�/ŵƉŽ ϳ͕ϱϬϬ ϭϱ͕ϬϬϬ ϭϱ͕ϰϱϬ ϭϱ͕ϵϭϰ ϭϲ͕ϯϵϭ ϭϲ͕ϴϴϯ ϭϲ͕ϴϴϯ ϭϲ͕ϴϴϯ ϭϲ͕ϴϴϯ ϭϲ͕ϴϴϯ ϭϲ͕ϴϴϯ ϭϲ͕ϴϴϯ ϭϲ͕ϴϴϯ

d�hƐ�^ĞĐŽƐ�sĂĐŝŽƐ ϭϬ͕ϬϬϬ ϮϬ͕ϬϬϬ Ϯϭ͕ϰϬϬ ϮϮ͕ϴϵϴ Ϯϰ͕Ϭϰϯ Ϯϱ͕Ϯϰϱ Ϯϲ͕ϱϬϳ Ϯϳ͕ϯϬϯ Ϯϳ͕ϯϬϯ Ϯϳ͕ϯϬϯ Ϯϳ͕ϯϬϯ Ϯϳ͕ϯϬϯ Ϯϳ͕ϯϬϯ
d�hƐ�^ĞĐŽƐ�>ůĞŶŽƐ ϲϬ͕ϬϬϬ ϭϮϬ͕ϬϬϬ ϭϮϴ͕ϰϬϬ ϭϯϳ͕ϯϴϴ ϭϰϰ͕Ϯϱϳ ϭϱϭ͕ϰϳϬ ϭϱϵ͕Ϭϰϰ ϭϲϯ͕ϴϭϱ ϭϲϯ͕ϴϭϱ ϭϲϯ͕ϴϭϱ ϭϲϯ͕ϴϭϱ ϭϲϯ͕ϴϭϱ ϭϲϯ͕ϴϭϱ
dŽƚĂů�d�hƐ ϮϮϬ͕ϬϬϬ ϰϰϬ͕ϬϬϬ ϰϲϬ͕ϯϬϬ ϰϴϭ͕ϲϱϰ ϱϬϬ͕ϵϭϲ ϱϮϬ͕ϵϳϮ ϱϰϭ͕ϴϱϳ ϱϱϴ͕ϭϭϯ ϱϱϴ͕ϭϭϯ ϱϱϴ͕ϭϭϯ ϱϱϴ͕ϭϭϯ ϱϱϴ͕ϭϭϯ ϱϱϴ͕ϭϭϯ
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(PSW\�UHIULJHUDWHG�7(8V

)XOO�UHIULJHUDWHG�7(8V

5HIULJHUDWHG�%DQDQD�H[SR

5HIULJHUDWHG�RWKHUV�LPSR

(PSW\�VDFNV�7(8V

)XOO�VDFNV�7(8V

9HVVHOV GHVLJQV IRU�WKH�GLIIHUHQW�SXUSRVHV�DUH�OLVWHG�LQ�WKH�IROORZLQJ�WDEOH�

7DEOH�1XP� �����9HVVHOV�GHVLJQV
6RXUFH��3RUW�&RQVXOWDQW�5RWWHUGDP��0D\������

:LWK�WKH�FDUJR SURMHFWLRQ�DQG�GHILQHG�VKLS W\SHV��WKH�GRFN�SRVLWLRQV�DQG�ORDGLQJ�DQG�
XQORDGLQJ�FDSDFLW\�LV�GHVFULEHG�EHORZ��7DEOH�1XP� �����

7DEOH�1XP� �����0RRULQJ�SRVW�FDSDFLW\

6RXUFH��3RUW�&RQVXOWDQW�5RWWHUGDP��0D\������

7\SH�RI�FDUJR 'LUHFWLRQ (TXLSPHQW 1HW�&DSDFLW\ 3DUFHO�VL]H $PRXQW�RI�GD\V $PRXQW�RI�KRXUV %HUWK�2FFXSDQF\ &DSDFLW\�LQ�WRQ�
WRQ�SHU�KU LQ�07 SHU�\HDU SHU�GD\ LQ�� SHU�EHUWK�SHU�\HDU

7(8�SHU�KU LQ�7(8 LQ�7(8�3HU�\HDU
$ &RQWDLQHUV LPSRUW���H[SRUW �[676�FUDQHV ��� ����� ��� �� ��� �������

WRQ�SHU�KU
% *UDLQV���)HUWLOL]HUV ,PSRUW 0RELOH�FUDQHV���� ��� ������ ��� �� ��� ���������

&DUV�SHU�KU &DUV &DUV�SHU�\HDU
& &DUV ,PSRUW QRQH ��� ��� ��� �� ��� ���������

WRQ�SHU�KU
' *HQHUDO�&DUJR ,PSRUW���H[SRUW VKLSV�JHDU���� ��� ������ ��� �� ��� �������

( 3URMHFW�&DUJR ,PSRUW 0RELOH�FUDQH �� ������ ��� �� ��� �������

�$��
,QLWLDO

�$ �$ �%����% �& �'

7\SH FRQWDLQHU FRQWDLQHUV FRQWDLQHU
V

%XON�
FDUULHUV

YHKLFOHV %XON�
FDUULHUV

6L]H �±������
7(8

�±������7(8 �������
7(8

�������GZW �������
GZW

�������GZW

/HQJKW /RD �P� ��� ��� ��� ��� ��� ���

%HDP %V �P� ���� ���� ���� ���� ���� ��

��ORDGHG
)UHWZRUN�� 7��P�

���� ���� ���� ���� ���� ����
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������� /D\RXW�DQG�JHRPHWULF�FKDUDFWHULVWLFV�RI�WKH�ZRUNV�WR�EH�EXLOW�VXEMHFW�
RI�WKH�SURMHFW

7KH�SURMHFW�KDV�WZR�W\SHV�RI�:RUNV� RIIVKRUH�DQG�RQ�VKRUH��2IIVKRUH�ZRUNV�DUH�DOO�
ZRUNV�FDUULHG�RXW�LQ�DQ�DTXDWLF�HQYLURQPHQW�DQG�IORRGSODLQV�WKDW�PXVW�EH�VXSSRUWHG�
RQ�SLOODUV�DERYH�WKH�PHDQ�VHD�OHYHO��LQFOXGLQJ�WKH�MXQFWLRQ�ZLWK�WKH�SODWIRUP�RU�ZRUN�
\DUG�RQ�WKH�PDLQODQG� DQG�ZLWK�WKH�H[FHSWLRQ�RI�WKH�EXR\V��7KH�RQ�VKRUH�ZRUNV�DUH�
WKRVH�GHYHORSHG�RQ�ODQG�DQG�WKDW�EDVLFDOO\�DUH�WKH�RQVKRUH�WHUPLQDO�DQG�WKH�DFFHVV�
URDG��,Q�WKH�$QQH[�RI�&KDSWHU���LV�WKH�SODQ�LQ�EDVLF�HQJLQHHULQJ�SODQW��ZKLFK�FRQWDLQV�
WKH�FKDUDFWHULVWLFV�RI�WKH�ZRUNV�WR�EH�EXLOW���

��������� 0DULWLPH�GRFN

7KH�GRFN LV�ORFDWHG�RQ�WKH�ZHVWHUQ�VLGH�RI�7KH�/HyQ�5LLYHU¶V PRXWK �DSSUR[LPDWHO\�
�����P����7KH�RULHQWDWLRQ�RI�WKH�GRFN LQ�%DKtD�&RORPELD�LV�1RUWK�� 6RXWK��7KLV�GRFN�
ZLOO�EH�EXLOW�LQ�WZR�SKDVHV��7KH�GRFN�SKDVH����LV�GHILQHG�ZLWK�WKH�QRUWKHUQ�VHFWLRQ�RI�
WKH�GRFN�DQG�ZLOO�FRQVLVW�RI�����P�ORQJ�DQG�����P�ZLGH�ZLWK�DYDLODELOLW\�RI���EHUWKV��
7KH�GRFN�SKDVH����VRXWK�VHFWLRQ�RI�WKH�GRFN�ZLWK�D�OHQJWK�RI�����P��IRU�D�WRWDO�OHQJWK�
RI�����P�DQG�D�WRWDO�RI���EHUWKV��7KLV�GRFN LV�VWUXFWXUDOO\�GHILQHG E\�D�SODWIRUP�EXLOW�
RQ�SLOHV�DQG�D�FRQFUHWH�VODE�

7KLV� SODWIRUP� FRQVLVWV� RI� D� ODUJH� DUHD� RI� UHLQIRUFHG� FRQFUHWH�� ORFDWHG� DW�
DSSUR[LPDWHO\������P�DERYH�WKH�DYHUDJH�OHYHO�RI�VKDOORZ�ZDWHUV�RI�6LFLJLD�0/:6��
VXSSRUWHG�E\�PHWDOOLF�SLOHV�

,W�PXVW�EH� WDNHQ� LQWR DFFRXQW� IRU� WKH�GHVLJQV�DQG�FRQVWUXFWLRQ�� WKDW� WKH�2I�6KRUH�
SODWIRUP�ZLOO�ZRUN�IRU FRQWDLQHU�VKLSV��EXON�VKLSV��JHQHUDO�FDUJR�DQG�5R5R�RSHUDWLRQV�
IRU� YHKLFOH� XQORDGLQJ�� �6HH )LJXUH� 1XP� ����� $V�PHQWLRQHG� DERYH�� WKH� GRFN LV�
GLYLGHG� LQWR� WZR� SKDVHV�� WDNLQJ� LQWR� DFFRXQW� WKDW� WKLV� FRQILJXUDWLRQ� LV� VXEMHFW� WR�
FKDQJH�DFFRUGLQJ�WR�ZKDW�LV�VWDWHG�LQ�VHFWLRQ����������

3KDVH��

x 'RFN �$��� &RQWDLQHU�'RFN�

x 'RFN��%��� %XON�DQG�*HQHUDO�&DUJR�'RFN�

x 'RFN��&��� 5ROO�2Q���5ROO�2II�'RFN�IRU�YHKLFOHV�DQG�*HQHUDO�&DUJR��

� 7KH�DUHDV�DQG�OHQJWKV�RI�WKH�HQWLUH�VWXG\�DUH�PHDVXUHG�LQ�WKH�0DJQD�6LUJDV�2ULJLQ�%RJRWi�FRRUGLQDWH�V\VWHP
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*$7��������&$�$0�3,2��� 5HYLVLRQ��
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x 'RFN��'��� %XON�'RFN�

3KDVH��

x 'RFN��$��� &RQWDLQHU�'RFN�

x 'RFN��%��� %XON�'RFN�

)LJXUH�1XP� �����3KDVHV�DQG�QXPEHU�RI�GRFNV�LQ�WKH�2IIVKRUH�SODWIRUP

6RXUFHV��&RQVXOWDQW�3RUW�5RWWHUGDP��0D\�����

7KH�FRQILJXUDWLRQ�RI�SLOHV�LQ�WKH�GRFN�LV����LQFKHV�LQ�GLDPHWHU��VHSDUDWHG�HYHU\������
P�IURP�WKH�D[LV�LQ�WKH�QRUWK�� VRXWK�GLUHFWLRQ�DQG������P�LQ�WKH�HDVW�� ZHVW�GLUHFWLRQ��
7KH�SLOHV�DUH�PHWDOOLF�*5�����ZLWK�QRPLQDO� WKLFNQHVV�RI����PP�DQG� WKLFNQHVV�RI�
FRUURVLRQ�����PP��)RU�SKDVH����DSSUR[LPDWHO\������SLOHV�PXVW�EH�GULYHQ�DQG�������
IRU�SKDVH����IRU�D�WRWDO�RI������SLOHV�RQ�WKH�GRFN�
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)LJXUH�1XP� ������&URVV�VHFWLRQ�RI�WKH�PDULWLPH�GRFN�

6RXUFH��3,2�6$6��-XQH �����

��������� 6SOLFH�3ODWIRUP

$W�WKH�VRXWK�HDVWHUQ�HQG�RI�WKH�GRFN�DQ�DX[LOLDU\�SODWIRUP�ZLWK�VLPLODU�FKDUDFWHULVWLFV�
WR�WKH�SUHYLRXV�RQH�ZLOO�EH�IRUPHG��ZLWK�QRPLQDO�GLPHQVLRQV�LQ�SODQ�RI���P�ZLGH�E\�
���P�ORQJ�

7KLV�DX[LOLDU\�SODWIRUP�ZLOO�EH�XVHG�IRU�WKH�PDLQWHQDQFH�RSHUDWLRQV�RI�WKH�SODWIRUP�
FUDQH�HTXLSPHQW�� UHWXUQ�RI�YHKLFOHV��SHUVRQQHO�VHUYLFHV�DQG�PLQRU�RSHUDWLRQV�QRW�
GLUHFWO\�UHODWHG�WR�WKH�VKLSV�DQG ZLOO�VHUYH�DV�D�FRQQHFWLRQ�ZLWK�WKH�VLQJOH�YHKLFXODU�
DFFHVV�IRRWEULGJH�IURP�WKH�ODQG�SRUW�

'XH�WR�LWV�XVH��LW�PXVW�EH�DEOH�WR�KDQGOH�QRQ�RSHUDWLRQDO�GHDG�ORDGV�RI�PRELOH�FUDQHV��
DV� ZHOO� DV� DVVHPEO\� ORDGV� DQG� DVVHPEO\� RI� HTXLSPHQW� IRU� H[SDQVLRQV DQG�RU�
FRPSOHPHQWV�RI�HTXLSPHQW�RI�DW�OHDVW���W���P���WKH�WHPSRUDO�RSHUDWLRQ�RI K\GUDXOLF�
HOHYDWRUV�W\SH�5HDFK�6WDFNHU PXVW�EH�FRQVLGHUHG�
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$W� WKH� MXQFWLRQ� RI� WKLV� SODWIRUP� ZLWK� WKH�PDLQ� SODWIRUP�� DQ� H[SDQVLRQ� RI� HQRXJK�
DPSOLWXGH�PXVW�EH�IRUHVHHQ�WR�DOORZ�WKH�H[SHFWHG�PRYHPHQW�RI�WKH�PDLQ�SODWIRUP
GXH�WR�ERWK� GRFNLQJ�DQG�HDUWKTXDNH��,Q�WKLV�H[SDQVLRQ��D�VOLGLQJ�PHWDO�MRLQW�ZLWK�D�
SRLQW�ORDG�FDSDFLW\�FRUUHVSRQGLQJ�WR�WKH PD[LPXP�ORDG�RI�WKH�FUDQHV�DQG�RU�YHKLFOHV�
WKDW�ZLOO�SDVV�WKURXJK�LW�PXVW�EH�SURYLGHG�

)LJXUH�1XP� ������6SOLFH�SODWIRUP�
6RXUFHV��3,2�6$6��6HSWHPEHU������

��������� 9LDGXFW

7R� DFFHVV�� ERWK� YHKLFXODU� DQG� SHGHVWULDQ� IURP� WKH� IDFLOLWLHV� RQ� ODQG�� DQ� DHULDO�
IRRWEULGJH��YLDGXFW��KDV�EHHQ�SURYLGHG�DW�WKH�VDPH�OHYHO�RI�WKH�GRFN�IRU�PRVW�RI�WKH�
URXWH��H[FHSW�IRU�WKH�DUHD�RI�KLJKHU�OHYHO�QHFHVVDU\�WR�HQVXUH�IUHH�QDYLJDWLRQ�JDXJH�
RI� WKH /HRQ� ULYHU� RQ�ZKLFK� WKH� IRRWEULGJH� LWVHOI�PXVW� EH� FURVVHG� LQ� LWV� WHUUHVWULDO�
SRUWLRQ��9LDGXFW�DSSURYHG�E\�RUGLQDU\� WXUQ $1/$������������������RI�0DUFK�����
�����

7KH�WRWDO�HVWLPDWHG�OHQJWK�RI�WKH�ZKROH��ZKLFK�RULJLQDWHV�LQ�WKH�WHUUHVWULDO�RSHUDWLRQV�
SODWIRUP�FRQVLVWLQJ�RI�ILOOLQJV�DQG�VWDELOL]DWLRQV�XS�WR�WKH�SODWIRUP�RI�WKH�MXQFWLRQ��LV�
�����P��RI�ZKLFK�WKH�ILUVW������P�DUH�RQ�WKH�PDLQODQG��LQFOXGLQJ�WKH�EULGJH��DQG�WKH�
SRUWLRQ�RII�VKRUH�ZLWK�DQ�H[WHQVLRQ�RI������P�

(OHFWULFDO�
VXEVWDWLRQ�DQG�
JHQHUDWLRQ�DUHD
$5($�����0�

��EDWKURRP�PRGXOHV��%XLOGLQJ����

��GLQLQJ�URRP�PRGXOHV

5DLOLQJ

9LDGXFW�/ ����NP�
�,QFOXGLQJ�EULGJH�

:HLJKW
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7KH�VWUHWFK�RYHU�VHDZDWHU�LQFOXGHV�WZR�FKDQJHV�RI�KRUL]RQWDO�DOLJQPHQW��WZR�URDG�
LQWHUFKDQJHV�WR�DOORZ�UHWXUQV�DW�LQWHUPHGLDWH�SRLQWV�DQG�D�YHUWLFDO�EUHDN�UHTXLUHG�WR�
DGYDQFH�WKH�FRQQHFWLRQ�UDPS�WR�WKH�KLJK�SRLQW�RI�WKH�EULGJH�RYHU�7KH�/HyQ�5LLYHU��
ZLWK�D�VORSH�QR�JUHDWHU�WKDQ������

7KH�YLDGXFW KDV�D�YHKLFXODU�URDGZD\�FRQVLVWLQJ�RI�WKUHH�WUDIILF�ODQHV�RI������P�ZLGH�
HDFK��������P�LQ�WRWDO��DQG�ERUGHUHG�E\�UDLOV�ZLWK�1HZ�-HUVH\�W\SH�SURWHFWLRQ�SURILOH��
DQ�LQGHSHQGHQW�SHGHVWULDQ�ZDONZD\�RI�����P�RI�XVHIXO�ZLGWK�DQG�WZR�OLQHDU�ORDGLQJ�
FRUULGRUV��WKH�ILUVW�RQ�WKH�OHIW�PDUJLQ��VRXWK�DQG�VRXWK�ZHVW��GHVWLQHG�WR�WKH�ORFDWLRQ�
RI�OLTXLG�KDQGOLQJ�OLQHV��SRWDEOH�ZDWHU��VDQLWDU\��IXHOV�DQG�OLTXLG�SURGXFWV��EXON��QRW�
K\GURFDUERQV���ZLWK�D�XVHIXO�ZLGWK�RI������P�DQG�WKH�VHFRQG�RQ�WKH�QRUWK�DQG�QRUWK�
HDVW�VLGH�ZLWK�DQ�DSSUR[LPDWH�ZLGWK�RI�����P��GHVWLQHG�IRU�D�IXWXUH�EL�GLUHFWLRQDO�VROLG�
KDQGOLQJ�EDQG�RI�KLJK�FDSDFLW\��JUHDWHU�WKDQ������W� ��KRXU��ZLWK� LWV�FRUUHVSRQGLQJ�
LQVSHFWLRQ�DQG�PDLQWHQDQFH�FRYHUV�DQG�ZDONZD\V��

$W�WKH�RXWHU�HQG�DJDLQVW�WKH�VSOLFH�SODWIRUP� WKH�URDGZD\�ZLOO�EH�ZLGHQHG�WR�DFKLHYH�
��HIIHFWLYH�ODQHV�WKDW�IDFLOLWDWH�WKH�IORZ�RI�YHKLFOHV�WR�DQG�IURP�WKH�DIRUHPHQWLRQHG�
SODWIRUP��VHH )LJXUH�1XP� ������

,Q�WKH�ILQDO����P��FRQQHFWLQJ�WKH�VSOLFH�SODWIRUP��WKH�FLUFXODWLRQ�VHFWLRQ�LV�JUDGXDOO\�
H[WHQGHG�IURP���WR�����ODQHV����ODQHV�RI�����P���FHQWUDO�VSDFHU�RI������P�IRU�D�WRWDO�
RI�������P�� WR� IDFLOLWDWH�ELGLUHFWLRQDO� IORZ�DV�D� WUDQVLWLRQ� WR� WUDIILF� IORZV�DQG�WUDIILF�
FRQWURO�DQG�ZHLJKLQJ�RSHUDWLRQV�RQ�WKH�SODWIRUP�LWVHOI��VHH )LJXUH�1XP� �������7KXV��
WKH�UHVSHFWLYH�H[WHQVLRQ�RI�WKH�WUDQVYHUVH�EHDPV�ZLOO�EH�FDUULHG�RXW�WR�PDLQWDLQ�WKH�
ODWHUDO�FRUULGRUV�RI�EXON�WUDQVSRUW�DQG�SLSHV�

%HWZHHQ�WKH�YHKLFXODU�FRUULGRU�DQG�WKH�SHGHVWULDQ�FRUULGRU��D�VWULS�KDV�EHHQ�SODQQHG�
IRU�WKH�FRQGXFWLRQ�RI�WKH�HOHFWULFDO�DQG�FRPPXQLFDWLRQV�QHWZRUNV�VXSSRUWHG�LQ�ERWK�
VWUXFWXUHV��YHKLFXODU�DQG�SHGHVWULDQ��WR�VXSSO\ WKH�UHVSHFWLYH�VHUYLFHV�WRZDUGV�WKH�
VHD�RSHUDWLRQV�SODWIRUP�DW�VHD�

7KH�HVWLPDWHG� WRWDO�ZLGWK� RI� WKH� VHW� RI�ZDONZD\V�DQG� FRUULGRUV� LV� ���P�� DQG�ZLOO�
FRQVLVW�RI�D�V\VWHP�VXSSRUWHG�RQ�SLOODUV�GULYHQ�RQ�VHD�OHYHO�DW�DSSUR[LPDWHO\�����P�
PLQLPXP�
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)LJXUH�1XP� ������6HFWLRQ�RI�WKH�YLDGXFW
3,2�6$6�6RXUFHV��6HSWHPEHU������

7KH� LQLWLDO�SRUWLRQ�RI� WKH�YLDGXFW�RQ� ODQG�ZLOO� LQLWLDOO\�EH�GLVWULEXWHG����P�IURP� WKH�
WHUPLQDO�RQ�ODQG��FRQQHFWHG�WR�D�EULGJH�RI��������P�RI�IUHH�OHQJWK�RQ�WKH�/HyQ 5LYHU
ZKHUH�LW�PXVW�KDYH�D�IUHH�FOHDUDQFH�RI������P�DERYH�WKH�PHDQ�OHYHO�RI�VDLG�ULYHU��WR�
JXDUDQWHH�\RXU�FXUUHQW�QDYLJDELOLW\��)LQDOO\����P�RQ�ODQG��IRU�D�WRWDO�RI�����P�

7KH�LQLWLDO�SRUWLRQ�RI�DSSUR[LPDWHO\�����P�LQ�OHQJWK�ZLOO�EH�IRUPHG�RQ�DQ�DVFHQGLQJ�
UDPS�WR�UHDFK�IURP�WKH�RQVKRUH SODWIRUP�DW�DSSUR[LPDWHO\�����P�DERYH�WKH�PHDQ�
VHD�OHYHO�WR�WKH�DSSUR[LPDWH�OHYHO�RI��������DERYH�WKH�PHDQ VHD�OHYHO�RQ�WKH�EULGJH�
VDPH�ZLWK�VORSH�HTXDO�WR�RU�OHVV�WKDQ�������
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)LJXUH�1XP� ������%ULGJH�RYHU�7KH�/HyQ�5LLYHU
3,2�6$6�6RXUFHV��6HSWHPEHU������

��������� )OXYLDO�'RFN

,QLWLDOO\�LQ�WKH�FRQVWUXFWLRQ�VWDJH��D�GRFN ZLOO�EH�EXLOW�RQ�WKH�QRUWK�EDQN�RI�WKH�DUWLILFLDO�
FKDQQHO RI�1XHYD�&RORQLD��ZLWKLQ� WKH�H[WHQVLRQ RI� WKH�3XHUWR�%DKtD�&RORPELD�GH�
8UDEi VLWH�� LQ� DFFRUGDQFH�ZLWK� WKDW� DXWKRUL]HG� LQ� UHVROXWLRQ� �����RI� -DQXDU\� ����
������ZLWK� WKH�PDLQ� SXUSRVH� RI� VXSSRUWLQJ� WKH� SKDVH� ,� FRQVWULFWLYH� H[HFXWLRQ�� ,Q�
DGGLWLRQ��LW�ZLOO�IDFLOLWDWH�IXWXUH�FRQVWUXFWLRQ�SKDVHV��DQG�WR�KDQGOH�VSHFLDO�RYHUVL]HG�
ORDGV�WKDW FDQQRW EH�VHUYHG�IURP�WKH�PDLQ�GRFNLQJ�SODWIRUP�

7KH�IOXYLDO�GRFN�LV����P�ORQJ�DQG���P�ZLGH��VHH )LJXUH�1XP� �������LQ�VXFK�D�ZD\�
DV�WR�DOORZ�WKH�RSHUDWLRQ�RI�FUDQHV ZLWK�D�FXUUHQW�HIIHFWLYH�GUDIW�RI�QRW�OHVV�WKDQ��P�
LQ�PLQLPXP�GHSWK�ZDWHUV�RI�WKH�ULYHU��ZKHUH�VODEV�DQG�EDUJHV�RI�VKDOORZ GUDIW�EXW�
KLJK� ORDG�FDSDFLW\� FDQ�EH�VHUYHG��EHWZHHQ������DQG������ W� ��EDUJH��$V�ZHOO� DV�
PRRULQJ�DX[LOLDU\�QDYLJDWLRQ�HTXLSPHQW� VXFK� DV�SHUVRQQHO� ODXQFKHV�� WUDQVSRUW�RI�
SRUW�SLORWV��HWF��

,W�LV�LPSRUWDQW�WR�PHQWLRQ�WKDW�WKLV�GRFN LV�OLFHQVHG�DFFRUGLQJ�WR�UHVROXWLRQ������RI�
-DQXDU\����������
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)LJXUH�1XP� ������'RFN�RQ�WKH�QRUWK�VKRUH�RI�WKH�DUWLILFLDO�&KDQQHO RI�1XHYD�&RORQLD�
3,2�6$6�6RXUFHV��6HSWHPEHU������

��������� 2QVKRUH WHUPLQDO

7KH�IDFLOLW\�H[HFXWHG�RQ� ODQG�ZLOO�EH�GHYHORSHG� LQ�DQ�DUHD�RI����KD�� LQ�ZKLFK� WKH�
GLVWULEXWLRQ�RI�SRUW�IDFLOLWLHV�ZLOO�EH�PDGH��VXFK�DV� HQWUDQFH�SRUWDO��VWRUDJH�\DUGV�IRU�
GU\�FRQWDLQHUV��IXOO�DQG�HPSW\��DQG�UHIULJHUDWHG��FRQWDLQHU�KDQGOLQJ��YHKLFOH�LPSRUW�
\DUG��EXON�DUHD��SDUNLQJ�DUHDV��EXLOGLQJV��URDGV��H[SDQVLRQ�DUHD��VXEVWDWLRQV��DPRQJ�
RWKHUV��VHH )LJXUH�1XP� �������7KH�OLVW�RI�GLVWULEXWLRQ�RI�DUHDV�LV�UHIHUHQFHG�LQ�WKH�
7DEOH�1XP� ����

'RFN
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)LJXUH�1XP� ������2QVKRUH�7HUPLQDO�
3,2�6$6�6RXUFHV��6HSWHPEHU������

7KH�ILQDO�ILQLVKHV�DQG�RXWHU�IORRUV�RI�WKH�RQVKRUH WHUPLQDO�IRU�SKDVH�DUH��SDYHPHQW��
VRLO�LPSURYHPHQW�DQG�DUHDV�ZLWKRXW�LQWHUYHQWLRQ��7KH�LQWHUQDO FRQQHFWLRQ�URXWHV�DUH�
GHVLJQHG�WR�WKH�FULWHULD�RI�PRELOLW\�DQG�RSHUDWLRQ�RI�WKH�SRUW��7KH�EXON�DUHD�ZLOO�EH�
EXLOW�LQ�IXWXUH�SKDVHV�
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��������� 'UHGJLQJ

7KH�GUHGJLQJ�DUHDV�UHODWHG�LQ�WKLV�SURMHFW�FRUUHVSRQG�WR�WKH�DUHDV�WKDW�JXDUDQWHH�
WKH�DFFHVV�RI�WKH�YHVVHOV�WKDW�ZLOO�RSHUDWH�RQ�WKH�GRFN��

7KHVH�DUHDV�DUH�NQRZQ�DV��DFFHVV�FKDQQHO��PDQHXYHULQJ�GRFN�DQG�EHUWK�SRVLWLRQV�

7KH�FRQILJXUDWLRQ�RI�WKH�DUHDV�DQG�WKH�UHVSHFWLYH�OHYHOV�ZLOO�EH�HVWDEOLVKHG�DFFRUGLQJ�
WR�WKH�EHUWKLQJ�OLQHV��W\SH�RI�YHVVHO�DQG�SKDVHV�RI�WKH�SURMHFW��,Q�VXFK�D�ZD\�WKDW�WKH�
OHYHOV�RI�GUHGJLQJ�GHILQHG�IRU�FRQWDLQHU�VKLSV�WKDW�GRFN�WR�WKH�ZHVWHUQ�GRFN�LV��������
P��IRU�WKH�UHVW�RI�EXON�YHVVHOV��YHKLFOH�DQG�JHQHUDO�FDUJR�WKH�OHYHO�RI�GUHGJLQJ�LV��
������P��)LJXUH�1XP� ������

)LJXUH�1XP� ������'UHGJLQJ�DUHDV��
6RXUFH��$TXD�	 7HUUD�&RQVXOWRUHV�6$6�

)URP�D�VHGLPHQWDWLRQ�DQDO\VLV�LQ�WKH�DQFKRULQJ�DUHDV�DQG�7KH /HyQ�5LLYHU¶V PRXWK��
EHWZHHQ� ����� DQG� ����� �ÈOYDUH]� ������� VHGLPHQWDWLRQ� OHYHOV� ZHUH� HVWDEOLVKHG�
�7DEOH�1XP� �����
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7DEOH�1XP� �����&DOFXODWLRQ�RI� WKH�VHGLPHQWHG�YROXPH�EHWZHHQ������DQG������ LQ� WKH�DQFKRULQJ�
]RQH�

6RXUFH��ÈOYDUH]��������

$V�HYLGHQFHG�LQ�WKH�7DEOH�1XP� �����7KH�YROXPH�RI�VHGLPHQWDWLRQ�LQ�WKH�VRXWKZHVW�
VHFWRU�RI�WKH�DQFKRUDJH�LV�DURXQG���PLOOLRQ�FXELF�PHWHUV������������P���EHWZHHQ�
�����DQG�������ZKLFK�FDQ�EH�FRQVLGHUHG�DV�D�ORZ�VHGLPHQWDWLRQ�UDWH�

,W�LV�FODULILHG�WKDW�WKHVH�VHGLPHQWDWLRQ�FDOFXODWLRQV�ZHUH�QRW�GHWHUPLQHG�ZLWK�WKH�GRFN
DQG�QHZ�SURMHFWHG�GHSWKV�LQ�WKH�DUHD��+RZHYHU��DV�GHVFULEHG�LQ�WKH�GRFXPHQWV�RI�
ÈOYDUH]�������� DQG�0RODUHV����������WKH�VHGLPHQWDWLRQ�UDWHV�DUH�ORZ��WKHUHIRUH�D�
PLQLPXP�PDLQWHQDQFH�GUHGJLQJ�LV�H[SHFWHG�

2Q�WKH�RWKHU�KDQG��WKH�GUHGJLQJ�WKDW�ZLOO�EH�FDUULHG�RXW�LQ�WKLV�DUHD�ZLOO�EH�GHYHORSHG�
ZLWK�D�VXFWLRQ�W\SH�GUHGJH�UXQQLQJ�76+'��7UDLOLQJ�6XFWLRQ�+RSSHU�'UHGJH���WDNLQJ�
LQWR�DFFRXQW�WKDW�WKH�ERWWRP�PDWHULDO�FRUUHVSRQGV�WR�FOD\V�DQG�ORRVH�VLOWV��PXG���7KH�
YROXPH�RI�GUHGJLQJ�LV��
��������P���7KH�FXWWLQJ�VORSH�IRU�GUHGJLQJ�KDV�EHHQ�GHILQHG�
�9����+�

7KLV�GUHGJLQJ�DFWLYLW\�ZLOO�EH�H[HFXWHG�GHSHQGLQJ�RQ�WKH�FRPPHUFLDO�QHHGV�RI�WKH�
SRUW��,Q�WKLV�ZD\�� LQLWLDOO\�WKH�SRUW�ZLOO�KDYH�DFFHVV�WR�YHVVHOV�WKDW�FRPSO\�ZLWK�WKH�
GUDIW�LQ�QDWXUDO�FRQGLWLRQV�VXFK�DV��

� &RQWDLQHU�VKLSV�ZLWK�FDSDFLW\�OHVV�WKDQ������7(8

� %XON�FDUULHU�RI��������':7

� *HQHUDO�FDUJR�VKLS�RI��������':7

� 0RUSKRG\QDPLF�PRGHOLQJ�RI�LQWUD�DQQXDO�HVWXDULHV��2VFDU�ÉOYDUH]��1DWLRQDO�8QLYHUVLW\�RI�&RORPELD��0HGHOOLQ�+HDGTXDUWHUV��
����

� 2FHDQRJUDSKLF�DQG�K\GURVHGLPHQWDU\�VWXG\�RI�WKH�PRXWK�RI�WKH�/HyQ�5LYHU�DQG�LWV�LPSDFW�RQ�WKH�PRRULQJ�DUHD�RI�%DKtD�
&RORPELD��5LFDUGR�0RODUHV��2FWREHU������
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2QFH�WKH�SRUW�KDV�DFFHVV�WR�ODUJHU�YHVVHOV��WKLV�DFWLYLW\�ZLOO�EH�H[HFXWHG�LQ�IXOO�WDNLQJ�
LQWR�DFFRXQW�WKDW�WKH�GXUDWLRQ�RI�WKH�GUHGJLQJ�DQG�GLVSRVDO�WDNHV�DSSUR[LPDWHO\�����
GD\V�

7KH�GHWDLOHG�GHVFULSWLRQ�RI�WKH�SK\VLFRFKHPLFDO�TXDOLW\�RI�WKH�VHGLPHQWV�LV�GHVFULEHG�
LQ�WKH�FKDSWHU�RQ�WKH�FKDUDFWHUL]DWLRQ�RI�WKH�DUHD�RI�LQIOXHQFH��LQ�WKH�VXEFKDSWHU�RI�
PDULQH�VHGLPHQW�TXDOLW\��



(19,5210(17$/ /,&(16( 02',),&$7,21�)25�7+(��
&216758&7,21�$1'�23(5$7,21�352-(&7�2)�$�3257�

7(50,1$/�2)�62/,'�%8/. &$5*2(6 ,1�7+(�
081,&,3$/,7<�2)�785%2

352-(&7�'(6&5,37,21 3DJH �� RI ���

*$7��������&$�$0�3,2��� 5HYLVLRQ��

'(6&5,3&,Ï1�'(/�352<(&72
&$3���7'(1*�&$7�5(9�'$9�2.
>>0HGHOOtQ@������

)LJXUH�1XP� ������*HRWHFKQLFDO�GULOOLQJ�DQG�VWUDWLJUDSKLF�SURILOH�
6RXUFH��(GLILFD��*HRWHFKQLFDO�6WXG\��-XQH������

7KH�W\SH�RI�VRLO�RU�ERWWRP�PDWHULDO�LQ�WKH�GUHGJLQJ�DUHD�LV�FODVVLILHG�DV�VRIW VLOW\�FOD\��
FKDUDFWHULVWLF�RI�D�PXGG\�PDWHULDO��VHH )LJXUH�1XP� �������

2Q�WKH�RWKHU�KDQG��WKH�ORFDWLRQ�RI�WKH�GXPS�IROORZV�WKH�QH[W FULWHULD��

R 7KDW�WKH�GXPS�GRHV�QRW LPSDFW�WKH�FRDVWOLQH G\QDPLFV�
R 7KDW� WKH� VHOHFWHG� DUHD� GRHV� QRW� DIIHFW� WKH� FRQGLWLRQV� RI� QDYLJDELOLW\� DQG�

DQFKRULQJ�RI�WKH�ED\�
R 'R�QRW�DIIHFW�ILVKLQJ�JURXQGV�

,Q� VHFWLRQ� ������ RI� WKLV� FKDSWHU�� D� GHWDLOHG� GHVFULSWLRQ� RI� WKH� LPSDFW� RQ� OLWWRUDO�
G\QDPLFV�KDV�EHHQ�GHYHORSHG�IRU�WKH�ORFDWLRQ�RI�WKH�GXPS��+RZHYHU��LQ )LJXUH�1XP�
���� DQG 7DEOH�1XP� ���� ORFDWLRQ�DQG�FRRUGLQDWHV�RI�WKH�GXPS�DUH SUHVHQWHG�

� (GLILFD��*HRWHFKQLFDO�6WXG\�IRU�&RQFHSWXDO�(QJLQHHULQJ��-XQH������
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)LJXUH�1XP� ������/RFDWLRQ�RI�WKH�GXPS�
6RXUFH��$TXD�	 7HUUD�&RQVXOWRUHV�$VRFLDGRV�6$6�

'XPS
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7DEOH�1XP� �����&RRUGLQDWHV�RI�WKH�GXPS�DUHD�

$3(;

&225',1$7(6
0$*1$�6,5*$6�2ULJHQ�%2*27È

($67 �P� 1257+��P�

%� ���������� ������������

%� ���������� ������������

%� ���������� ������������

%� ���������� ������������

6RXUFH��$TXD 	�7HUUD�&RQVXOWRUHV�DVRFLDGRV������

x 'HVFULSWLRQ�RI�GUHGJLQJ�DFWLYLW\

%HIRUH�FRPPHQFLQJ�WKH�GUHGJLQJ�DFWLYLWLHV��D�SUHFLVLRQ�EDWK\PHWULF�VXUYH\�ZLOO�EH�
FDUULHG�RXW�XVLQJ�DQ�HFKR�VRXQGHU��UHFRUGLQJ�SRVLWLRQ�DQG�GHSWK�GDWD�DORQJ�WKH�DUHD�
WR�EH�GUHGJHG��2QFH WKH�EDWK\PHWULF�PHDVXUHPHQWV�KDYH�EHHQ�REWDLQHG��DOO� WKH�
GDWD�ZLOO�EH�SURFHVVHG�WR�REWDLQ�WKH�PRUSKRPHWULF�FKDUDFWHULVWLFV�RI�WKH�VRLO�WR�EH�
GUHGJHG��LQ�RUGHU�WR�SODQ�WKH�GUHGJLQJ�DFWLYLWLHV�

)RU�WKH�GUHGJLQJ�RI�WKH�FKDQQHO��D�VXFWLRQ�KRSSHU�GUHGJHU�ZLOO EH�XVHG��,Q�JHQHUDO��
WKHVH�GUHGJHV�KDYH�D�VDWHOOLWH�SRVLWLRQLQJ�V\VWHP�LQ�UHDO�WLPH��D�V\VWHP�WKDW�DOORZV�
WKHP�WR�EH�ORFDWHG�LQ�DUHDV�WR�EH�GUHGJHG�
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)LJXUH�1XP� ����� 7KH�PHWKRG�RI�XQORDGLQJ�GUHGJHG�PDWHULDO�LQ�GXPS�
6RXUFH��WDNHQ�IURP %RVNDOLV�GUHGJLQJ�	�0DULQH�([SHUWV��&DSDELOLW\�6KHHW�76+'�\�-$1�'(�18/�*5283�

2QFH�WKH�HTXLSPHQW� LV� ORFDWHG� LQ� WKH�DUHD� WR�EH�GUHGJHG�� WKH�GUHGJLQJ�DUPV�DUH�
ORZHUHG�WR�WKH�ERWWRP��SURFHHGLQJ�WR�LQLWLDWH�WKH�VXFWLRQ�RI�WKH�PDWHULDO��GULYLQJ�LW��E\�
PHDQV�RI�SXPSLQJ�DQG�SLSHOLQHV�� WR� WKH�KRSSHU�RI� WKH�GUHGJH��7KLV�SURFHGXUH� LV�
FDUULHG�RXW�XQWLO�WKH�KRSSHU�RI�WKH�GUHGJHU�LV�FRPSOHWHO\�IXOO��

2QFH�WKH�KRSSHU�LV�IXOO��RU�WKH�RSHUDWLRQDO�GUDIW�LV�UHDFKHG��WKH�GUHGJH�ZLOO�EHJLQ�WR�
QDYLJDWH� WR� WKH�DXWKRUL]HG�GXPS�DUHD��2QFH� LQ� WKH�GXPS�� WKH�GUHGJHU�RSHQV� WKH�
ERWWRP�JDWHV�VR�WKDW�WKH�GUHGJHG�PDWHULDO�FRPHV�RXW�DQG�LV�GHSRVLWHG�LQ�WKH�GXPS��
$IWHU� WKH XQORDG�� WKH�GUHGJH�UHWXUQV� WR� WKH�GUHGJLQJ�DUHD�UHSHDWLQJ� WKH�RSHUDWLRQ�
GHVFULEHG�DERYH��XQWLO�LW�UHDFKHV�WKH�HQWLUH�GUHGJLQJ��LQ�DFFRUGDQFH�ZLWK�WKH�GUHGJLQJ�
GHVLJQV�RI�WKH�PDQHXYHULQJ�DUHD�DQG�WKH�DFFHVV�FKDQQHO�WR�WKH�PDULWLPH�GRFN�

,Q 7DEOH� 1XP� ��� :H� SUHVHQW� VRPH� RI� WKH� GUHGJHV� DYDLODEOH� LQ� WKH�PDUNHW� WR�
GHYHORS�WKLV�DFWLYLW\��ZLWK�LWV�PDLQ�FKDUDFWHULVWLFV�

7DEOH�1XP� �����/LVW�RI�HTXLSPHQW�WKDW�FRXOG�EH�XVHG�GHSHQGLQJ�RQ�DYDLODELOLW\�LQ�WKH�PDUNHW

� -$1�'(�18/��>RQOLQH@�KWWS���ZZZ�MDQGHQXO�FRP�
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7\SH�RI�GUHGJHU 3KRWRJUDSK\ )HDWXUHV

76+'�

+RSSHU� ������ Pñ�
/HQJWK �/RD������ P
%HDP�������P
'UDIW�ZLWK�ORDG��'������� P

76+'�

+RSSHU� �������Pñ�
/HQJWK��/RD���������P
%HDP�������P
'UDIW�ZLWK�ORDG �'�������P

76+'�

+RSSHU���������Pñ�
/HQJWK��/RD���������P
%HDP�������P
'UDIW�ZLWK�ORDG��'��������P

6RXUFH��WDNHQ�IURP %RVNDOLV�GUHGJLQJ�	 0DULQH�([SHUWV��&DSDELOLW\�6KHHW�76+'�\�-$1�'(�18/�*5283�

x &KDUDFWHULVWLFV�RI�WKH�GUHGJLQJ�SURFHVV

7KH� PDLQ� FKDUDFWHULVWLFV� RI� WKH� GUHGJLQJ� DFWLYLW\� IRU� WKH� PDQHXYHU� DQG� DFFHVV�
FKDQQHO�DUHDV�DUH�OLVWHG�EHORZ�

� 7KH�FRQVLGHUHG�GXPS�LV�ORFDWHG�����NP�IURP�WKH�GUHGJLQJ�DUHD�

� 7KH�EDUJH�ZLOO�WDNH�D�VSHHG�RI���NQRWV�WR�FDUU\�WKH�FDUJR�IURP�WKH�GUHGJLQJ�
DUHD�WR�WKH�GXPS�

� -$1�'(�18/��>RQOLQH@�KWWS���ZZZ�MDQGHQXO�FRP�
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� 7KH�WDUJHW�OHYHO�WR�UHDFK LQ�WKH�GUHGJLQJ�DUHD�LV�������DQG�������P��VHH�)LJXUH�
1XP� ������

� 7KH� GUHGJLQJ� YROXPH� LV� ���� P�� �� V� ZLWK� ���� VROLGV�� JHQHUDWLQJ� D� VROLG�
GUHGJLQJ�YROXPH�RI������P����V�

� 7KH�SHUFHQWDJH�RI�VROLGV�LQ�WKH�YROXPH�RI�WKH�EDUJH�LV�����

� 7KH�ILOOLQJ�WLPH�RI�WKH�EDUJH�LV������KRXUV�

� 7KH�GUHGJLQJ�ZLOO�EH�GRQH�E\�RYHUIORZ�LQ�RUGHU�WR�RSWLPL]H�WKH�GUHGJLQJ�WLPHV�

� 7KH�GDLO\�VHGLPHQW�\LHOGV�DUH�������P����G

� 7KH�DSSUR[LPDWH�QHW�WLPH�RI�WKH�GUHGJLQJ�DFWLYLW\�LV�����GD\V�

������� &RQVWUXFWLYH�SURFHVV

��������� )OXYLDO�'RFN
7KH�FRQVWUXFWLRQ�SURFHVV�RI�WKH WHPSRUDU\�GRFN FRQVLVWV�RI�WKH�IROORZLQJ�DFWLYLWLHV�

R 3LOH�GULYLQJ��7KH�SLOHV�IRU�WKLV�GRFN�ZLOO�EH�*5���PHWDO�ZLWK�D�GLDPHWHU�RI����
�DQG�D�OHQJWK�RI����P��VHSDUDWHG�E\�D�GLVWDQFH�EHWZHHQ���DQG����P�LQ�OHQJWK��
LWV�QRPLQDO�WKLFNQHVV�LV����PP�ZLWK�D�FRUURVLRQ�WKLFNQHVV�RI�����PP��

R ,QVWDOODWLRQ�RI�FKDSLWHUV

R ,QVWDOODWLRQ�RI�EHDPV

R (PSW\LQJ�NQRWV

R ,QVWDOODWLRQ�RI�SUHIDEULFDWHG�VODEV

R 7RS�VODE�FDVWLQJ

��������� /DQG�SUHSDUDWLRQ

%HIRUH�VWDUWLQJ�DQ\�VWDELOL]DWLRQ�SURFHGXUH��WKH�ODQG�PXVW�EH�LQ�RSWLPDO�FRQGLWLRQV��
ZKLFK�FRQVWLWXWH�WKH�IROORZLQJ�DFWLYLWLHV�

R 'LVDVVHPEO\�DQG�FOHDQLQJ

R 'HPROLWLRQ�DQG�5HPRYDO

R ([FDYDWLRQ� RI� WKH� JUDGLQJ�� LQFOXGHV� VWULSSLQJ DQG� UHPRYDO� RI� LQDSSURSULDWH�
PDWHULDO
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��������� 'LVDVVHPEO\�DQG�&OHDQLQJ

7KLV�ZRUN�FRQVLVWV�RI�WKH�FOHDULQJ�DQG�FOHDQLQJ�RI QDWXUDO�WHUUDLQ�LQ�WKH�DUHDV�WKDW�ZLOO�
RFFXS\� WKH� ODQG� ZRUNV�� ZKLFK� DUH� FRYHUHG� ZLWK� VWXEEOH�� IRUHVW�� SDVWXUHV�� HWF���
LQFOXGLQJ�WKH�UHPRYDO�RI�URRWV��GHEULV�DQG�JDUEDJH��,W�DOVR�LQFOXGHV��WKH�ILQDO�GLVSRVDO�
LQVLGH�RU�RXWVLGH� WKH�SURMHFW�DUHD��RI�DOO� WKH�PDWHULDOV�FRPLQJ�IURP�WKH�RSHUDWLRQV�
GHVFULEHG�DERYH�

3KRWR�1XP� ��� 'LVDVVHPEO\�DQG�FOHDQLQJ
6RXUFH��3,2�6$6��VHSWLHPEUH �����

��������� 'HPROLWLRQ�DQG�UHPRYDO

,W�FRQVLVWV�RI� WKH� WRWDO�RU�SDUWLDO�GHPROLWLRQ�RI�H[LVWLQJ�VWUXFWXUHV�DQG�WKH�UHPRYDO��
ORDGLQJ�� WUDQVSRUW�� XQORDGLQJ� DQG� ILQDO� GLVSRVDO� RI� WKH�PDWHULDOV� FRPLQJ� IURP� WKH�
GHPROLWLRQ�� ,QLWLDOO\�� IRU� WKH� H[LVWLQJ� ZRUNV� ZLOO� EH� XVHG� GXULQJ� WKH� FRQVWUXFWLRQ�
SURFHVV�DQG�ZLOO�EH�GHPROLVKHG� LQ� WKH� WUDQVIHU�RI� WKH�FRQVWUXFWLRQ�RI� WKH� RQVKRUH�
WHUPLQDO�SKDVH���

��������� ([FDYDWLRQ�RI�WKH�JUDGLQJ
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,W�FRQVLVWV�LQ�H[FDYDWLQJ��UHPRYLQJ�� ORDGLQJ�DQG�WUDQVSRUWLQJ�WKH�PDWHULDOV�FRPLQJ�
IURP�WKH�FXWV�UHTXLUHG�IRU�WKH�JUDGLQJ��FKDQQHOV�DQG�ORDQV��,W�DOVR�LQFOXGHV� VWULSSLQJ�
RQ WKH�DUHDV�ZKHUH�H[FDYDWLRQV�RI�WKH�JUDGLQJ DQG�HPEDQNPHQWV�ZLOO�EH�FDUULHG�RXW�

3KRWR�1XP� �����([FDYDWLRQ�RI�JUDGLQJ�DQG�VWULSSLQJ

6RXUFH��3,2�6$6��VHSWLHPEUH �����

��������� 6RLO�VWDELOL]DWLRQ�3UHIDEULFDWLRQ�\DUG�DQG�VWRUDJH�RI�PDWHULDOV

6WDELOL]DWLRQ� LV�D� WHFKQLTXH�XVHG� WR�PRGLI\� WKH�SURSHUWLHV�RI� DQ�XQVXLWDEOH� VRLO� LQ�
VRPH�VHQVH��ZKLFK�PXVW�EH�XVHG�IRU�D�VSHFLILF�SXUSRVH��LQ�D�VSHFLILF�SODFH�DQG�PDNH�
LW�FDSDEOH�RI�PHHWLQJ�EHWWHU�UHTXLUHPHQWV��1H[W��WKH�GLIIHUHQW�SURFHGXUHV�WKDW�ZLOO�EH�
XVHG�WR�DFKLHYH�VRLO�LPSURYHPHQW�DUH�GHVFULEHG�

%HIRUH�GHFLGLQJ�RU�LPSOHPHQWLQJ�DQ\�W\SH�RI�LPSURYHPHQW�RU�UHLQIRUFHPHQW�RI�WKH�
ODQG��WKH�LQLWLDO�FRQGLWLRQV�RI�WKH�WHUUDLQ�PXVW�EH�DGHTXDWHO\�HVWDEOLVKHG��WKURXJK�WKH�
DSSURSULDWH�JHRWHFKQLFDO�VWXG\��7KH�SURFHGXUH�WR�EH�XVHG�ZLOO�EH�DFFRUGLQJ�WR�WKH�
GHVLJQV�DQG�WKH�GHFLVLRQ�RI�WKH�EXLOGHU�

x 6WDELOL]DWLRQ�E\�FRPSDFWLRQ

7KH�SURFHGXUH�IRU�VWDELOL]DWLRQ�E\�FRPSDFWLRQ�LV�GHVFULEHG�EHORZ�
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R 6HOHFWLRQ�RI�WKH�DSSURSULDWH�ERUURZHG�ILOOLQJ PDWHULDO

R 3RXUHG�DQG�H[WHQGHG�VRLO�LQ�OD\HUV�RI�D�IHZ�FHQWLPHWHUV

R 0RGLILFDWLRQ�RI�VRLO�PRLVWXUH��KXPLGLILFDWLRQ�RU�DHUDWLRQ�

R &RPSDFWLRQ�RI�HDFK�OD\HU�ZLWK�UROOHU�FRPSDFWRUV��WLUH�FRPSDFWRUV��VKHHSVIRRW�
UROOHU RU�YLEUDWRU\�PDFKLQHV�

x 6WDELOL]DWLRQ�ZLWK�SUHORDG

7KLV�PHWKRG�FRQVLVWV�RI�RYHUEXUGHQLQJ�D�ODQG�VXSHUILFLDOO\�WKURXJK�WKH�FRQWULEXWLRQ�
RI�ODQG��ZKLFK�UHVXOWV�LQ�D�ORDG�JUHDWHU�WKDQ�WKDW�ZKLFK�LV�JRLQJ�WR�EH�VXEMHFWHG�WR�
VHUYLFH��,Q�WKLV�ZD\�WKH�DFKLHYHPHQW�RI�WKH�VHWWOHPHQWV�RI�VHUYLFHV�DQG�REWDLQLQJ�DQ�
DFFHSWDEOH�UHVLGXDO�VHDW�LV�DFFHOHUDWHG�

R 6WDFN�WKH�ILOOLQJ�PDWHULDO�RQ�WKH�JURXQG�DQG�OHDYH�LW�IRU�VRPH�WLPH

R 5HPRYH�WKH�ILOOLQJ

x 6WDELOL]DWLRQ�ZLWK�JUDYHO�FROXPQV

7KLV� PHWKRG� RI� VRLO� LPSURYHPHQW� LV� FDUULHG� RXW� WKURXJK� WKH� GHQVLILFDWLRQ� DQG�
UHLQIRUFHPHQW�RI�WKH�VRLO��ZKLFK�FRQVLVWV�LQ�WKH�LQFRUSRUDWLRQ�RI�WKH�YHUWLFDO�HOHPHQW�
WHUUDLQ�FRQVWLWXWHG�E\�FRPSDFWHG�PDWHULDO�E\�PHDQV�RI�D�YLEUDWRU�� LQ�RUGHU�WR�IRUP�
IOH[LEOH�LQFOXVLRQV��VHH )LJXUH�1XP� �������7KLV�PHWKRG�KDV�WKH�DGYDQWDJH�WKDW��LQ�
DGGLWLRQ�WR�UHLQIRUFLQJ�WKH�JURXQG��LW�LPSURYHV�LWV�GUDLQDJH�FRQGLWLRQV�

R ,QWURGXFH�WKH�YLEUDWRU�XQWLO�UHDFKLQJ�WKH�UHTXLUHG�GHSWK

R )LOOLQJ�ZLWK�JUDQXODU�PDWHULDO�ZLWKRXW�ILQHV��JUDYHO��WKH�UHVXOWLQJ�JDS

R )LQLVKLQJV
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)LJXUH�1XP� ������6WDELOL]DWLRQ�E\�JUDYHO�FROXPQV

6RXUFH��(GLILFD��*HRWHFKQLFDO�6WXG\��-XQH������

7KLV�SURFHVV�FDQ�EH �ZHW��E\�SUHVVXUL]HG�ZDWHU�UHOHDVHG�RU��GU\��ZLWK�WKH�KHOS�RI�
FRPSUHVVHG�DLU��DQG�LQ�ERWK�FDVHV�WKH�VXSSO\�RI�WKH�PDWHULDO�SURYLGHG�FDQ�EH�IURP�
WKH�VXUIDFH�RU�WKH�ERWWRP�

x 6WDELOL]DWLRQ�E\�YLEURFRPSDFWLRQ

,Q�WKLV�PHWKRG�WKH�WHUUDLQ�LV�QRW�UHSODFHG�DQG�LV�LGHDO�IRU�ODUJH�ORDGV�RQ�WKH�LPSURYHG�
VRLOV�DQG�DOVR�IRU�G\QDPLF�ORDGV��7KH�FRQVWUXFWLRQ�SKDVHV�DUH�

R 3LOLQJ��7KH�YLEUDWRU�GHVFHQGV GXH�WR�WKH�FRPELQHG�HIIHFW�RI�ZHLJKW��YLEUDWLRQ�
DQG�ZDWHU�LQMHFWLRQ�

R &RPSDFWLRQ��%\�VXFFHVVLYH�SDVVHV�IURP�ERWWRP�WR�WRS��7R�FRPSDFW�D�F\OLQGHU�
RI�PRUH�RU�OHVV���PHWHUV�LQ�GLDPHWHU�LV�XVHG�

R &RQWULEXWLRQ�RI�PDWHULDOV��*URXQG�LV�DGGHG�WR�FRPSHQVDWH�WKH�VLQNLQJ�FRQH�
DURXQG�WKH�YLEUDWRU�

R )LQLVKLQJ��7KH�SODWIRUP�LV�OHYHOHG�DQG�EHFRPHV�D�FRPSDFW�ZLWK�UROOHU�
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)LJXUH�1XP� ������6WDELOL]DWLRQ�E\�YLEURFRPSDFWLRQ
6RXUFH��(GLILFD��*HRWHFKQLFDO�6WXG\��-XQH�����

x 6WDELOL]DWLRQ�ZLWK MHW�*URXWLQJ

,W�FRQVLVWV�RI�WKH�IRUPDWLRQ�RI�SVHXGR�F\OLQGHU�FROXPQV�RI�VRLO�FHPHQW��ZLWK�DGGLWLYHV�
FDSDEOH�RI�ZLWKVWDQGLQJ�UXSWXUH�VWUHVVHV�LQ�WKH�ODERUDWRU\�RI�XS�WR�����NJ���FP���,WV�
H[HFXWLRQ�LV�GHYHORSHG�LQ���SKDVHV�

R 'ULOOLQJ�WR�WKH�ILQDO�OHYHO

R 7KH�IOXLG�LV�LQMHFWHG�DQG�WKH�SLSH�LV�UHFRYHUHG�VLPXOWDQHRXVO\

R 7KH�SURFHVV�LV�UHSHDWHG�DV�PDQ\�WLPHV�DV�QHFHVVDU\
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)LJXUH�1XP� ������6WDELOL]DWLRQ�ZLWK�MHW�JURXWLQJ
6RXUFH��(GLILFD��*HRWHFKQLFDO�6WXG\��-XQH������

��������� )LQDO�RQVKRUH�WHUPLQDO�

7KLV�DFWLYLW\�VWDUWV�IURP�WKH�VWDELOL]DWLRQ�RI�WKH�VRLO�WR�ODWHU�EXLOG�DQ�HPEDQNPHQW�WKDW�
DOORZV�WR�UHDFK�WKH�OHYHO�RI�WKH�GHVLUHG�WHUUDLQ�IRU�WKH�RSHUDWLRQ�RI�WKH�GRFN��2QFH�
UHDFKHG�WKLV�OHYHO�SURFHHGV�ZLWK�WKH�FRQVWUXFWLRQ�RI�WKH�SURSRVHG�IDFLOLWLHV�IRU� WKLV�
VHFWRU��

2QFH�VWDELOL]HG�DQG�SUHSDUHG�WKH�ODQG�RQ�ZKLFK�WKH�HPEDQNPHQW�ZLOO�VHWWOH��LW�ZLOO�
SURFHHG� WR� WKH�FRQVWUXFWLRQ��XVLQJ�PDWHULDOV� WKDW�PHHW� WKH�FRQGLWLRQV� UHTXLUHG� IRU�
HDFK� DUHD�� 7KH� H[HFXWLRQ� RI� WKH� HPEDQNPHQW� FRQVLVWV� RI� �� RSHUDWLRQV� WKDW� DUH
UHSHDWHG� F\FOLFDOO\� IRU� HDFK� OD\HU�� XQWLO� UHDFKLQJ� WKH� DVVLJQHG� OHYHO�� 7KHVH� DUH��
6SUHDG�RXW��KXPLGLILFDWLRQ�DQG�FRPSDFWLRQ�

6SUHDG�RXW� 7KH�VRLO�ZLOO�EH�VSUHDG�LQ�OD\HUV�RI�XQLIRUP�WKLFNQHVV�RI����WR����FP�
DQG�SDUDOOHO�WR�WKH�HVSODQDGH��7KH�PDWHULDO�RI�HDFK�OD\HU�VKRXOG�EH�XQLIRUP�DQG�
XQLIRUP�

0RLVWHQLQJ� $IWHU� PDNLQJ� WKH� VSUHDG� RI� WKH� PDWHULDO� LI� WKH� VRLO� ZDV� YHU\� GU\�
DFFRUGLQJ� WR� WKH� VSHFLILHG� PRLVWXUH� RI� WKH� PDWHULDO� WR� EH� FRPSDFWHG�� LW� FDQ� EH�
PRLVWHQHG�E\�WUDGLWLRQDO�LUULJDWLRQ�V\VWHPV�XQWLO�LW�UHDFKHV�D�FRQGLWLRQ�RI�������ZLWK�
UHVSHFW�WR�WKH�RSWLPXP�KXPLGLW\�RI�FRPSDFWLRQ��REWDLQHG�LQ�WKH�ODERUDWRU\�E\�PHDQV�
RI�WKH�SURFWRU�WHVW�

&RPSDFWLRQ� ,W�ZLOO�EH�FRPSDFWHG�LQLWLDOO\�ZLWK�PRWRU�JUDGHU�XS�WR�WKH�ILQLVKLQJ�OHYHO��
ILQDOO\�WR�JXDUDQWHH�WKH�FDUU\LQJ�FDSDFLW\�RI�WKH�PDWHULDO��D�FRPSDFWLRQ�ZLOO�EH�GRQH�
ZLWK�D�UROOHU�FRPSDFWRU NLFNVWDQG��DQG���RU�YLEUDWRU\�UROOHU�GHSHQGLQJ�RQ�WKH�W\SH�RI�
PDWHULDO�� ZKLFK� LV� ORRNLQJ� IRU� D� GHQVLW\� WKDW�PHHWV� WKH� SURFWRU�� 7R� FRPSOHWH� WKLV�
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RSHUDWLRQ��LW�PXVW�FRPSO\�ZLWK�WKH�YHULILFDWLRQ�RI�WKH�TXDOLW\�RI�WKH�PDWHULDO�WKDW�KDV�
EHHQ� FRQWUROOHG� E\� WKH� ODERUDWRU\� DQG� WKH� OHYHOV� WKDW� PXVW� EH� FRQWUROOHG� E\� WKH�
WRSRJUDSK\�

��������� &RQVWUXFWLRQ�RI�WKH�PDULWLPH�WHUPLQDO�DQG�YLDGXFW
x 3LOH�GULYLQJ

)RU� WKH� FRQVWUXFWLRQ� RI� WKLV� GRFN� ZLOO� EH� XVHG� PHWDO� SLOHV�� F\OLQGULFDO� DQG� ZLWK�
GLDPHWHUV�EHWZHHQ����DQG�����DQG�OHQJWKV�EHWZHHQ����DQG����P�

*HWWLQJ� WKH� UDZ� PDWHULDO� FDQ� EH� GRQH� LQ� WZR� ZD\V�� ,PSRUWLQJ� VWHHO� VKHHWV� DQG�
VXEVHTXHQWO\�SURGXFLQJ�WKH�SLOHV�LQ�D�ZRUNVKRS�RQ�VLWH�RU LPSRUWLQJ�WKH�SLOHV�

7KH�FRQVWUXFWLYH�SURFHVV�RI�SLOHV GULYLQJ ZLWK�SUHFLVH�ORFDWLRQ��E\�PHDQV�RI�WKH�KHOS�
RI� D�*36�V\VWHP�� LV� ORFDWHG LQLWLDOO\� DW� WKH�FRRUGLQDWH�ZKHUH WKH� ILUVW� SLOH�ZLOO� EH�
GULYHQ�

,Q�RUGHU�WR�VWDUW�WKH�SLOH�GULYLQJ�SURFHVV��D�IORDWLQJ�SODWIRUP�FDOOHG�ERQJRV�RU�EDUJHV�
LV� UHTXLUHG�� ZKLFK� PXVW� EH� DQFKRUHG� LQ� WKH� DSSURSULDWH� SODFH� DFFRUGLQJ WR� WKH�
FRRUGLQDWH�� ,Q� WKLV�ZLOO� LQVWDOO� WKH�FUDQH�HTXLSSHG�ZLWK� WKH�DSSURSULDWH�KDPPHU� WR�
SHUIRUP�WKLV�DFWLYLW\�

$W�WKH�VDPH�WLPH��D�PHWDO�VWUXFWXUH��ZKLFK�KDV�WKH�DQJOH�RI�LQFOLQDWLRQ�ZLWK�ZKLFK�WKH�
SLOH�VKRXOG�EH�GULYHQ��VKRXOG�EH�SODFHG�RQ�WKH�VLWH�ZKHUH�WKH�SLOH�ZLOO�EH�GULYHQ��VLQFH�
LW�ZLOO�VHUYH�DV�D�JXLGH�

)LJXUH�1XP� ������$QFKRUDJH�RI�EDUJHV�DQG�ORFDWLRQ�DQG�WUDQVSRUW�RI�SLOHV

6RXUFH��3,2�6$6��6HSWHPEHU������
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$IWHU�KDYLQJ�GHILQHG�WKH�FRRUGLQDWHV�RI�ZKHUH�WKH�SLOH�ZLOO�EH�EHJLQV�ZLWK�WKH�GULYLQJ�
RI�WKH�VDPH��3URFHVV�WKDW�ZLOO�EH�GHVFULEHG�EHORZ�

R :LWK�WKH�KHOS�RI�WKH�FUDQH��WKH�SLOH�LV�OLIWHG�DQG�SODFHG�LQ�WKH�SURSHU�SRVLWLRQ�

R $IWHU�WKLV�EHJLQV�ZLWK�WKH�SLOH�GULYLQJ��WKLV�ZLOO�EH�GRQH�WR WKH�GHSWK�DJUHHG�LQ�
WKH�JHRWHFKQLFDO�VWXG\�

R 7KH�DERYH�SURFHGXUH�LV�UHSHDWHG�XQWLO�\RX�KDYH�D�FHUWDLQ�QXPEHU�RI�SLOHV��
ZKLFK�DUH�VXFK��WKDW�\RX�FDQ�PRXQW�D�PHWDO�SODWIRUP�ZKHUH�WKH�FUDQH�ZLOO�EH�
LQVWDOOHG�WR�FRQWLQXH�WKH�SURFHVV�RI�GULYLQJ�

R 7KH�PHWDOOLF�SODWIRUP�ZLOO�EH�LQVWDOOHG�WR�VSHHG�XS�WKH�SURFHVV�RI�GULYLQJ�DQG�
SURYLGH�JUHDWHU�VWDELOLW\�WR�WKH�FUDQH��

R $V�WKH�PHWDO�SODWIRUP�PRYHV��WKH�SUHIDEULFDWHG�ULQJ�RU�FDSLWDO�ZLOO�EH�LQVWDOOHG�
RQ�WKH�WRS�RI�WKH�SLOH�

R ,Q� WKH� WUDQVLWLRQ� RI� WKH� LQVWDOODWLRQ� RI� WKH� FDSLWDOV�� WKH� LQVWDOODWLRQ� RI� WKH�
SUHIDEULFDWHG�EHDPV�ZLOO�EHJLQ��:KLFK�ZLOO�UHVW�RQ�WKH�FDSLWDOV�

R :KHQ� DOO� WKH� EHDPV� DUH� DOUHDG\� LQVWDOOHG�� WKH� NQRWV� PXVW� EH� HPSWLHG� WR�
HQVXUH�WKH�FRUUHFW�XQLRQ�EHWZHHQ�HOHPHQWV�

R :KHQ� DOO� WKH� EHDPV� DUH� DOUHDG\� LQVWDOOHG�� WKH� NQRWV� PXVW� EH� HPSWLHG� WR�
HQVXUH�WKH�FRUUHFW�XQLRQ�EHWZHHQ�HOHPHQWV�

R $IWHU� WKH� PHOWLQJ� RI� WKH� NQRWV� WKH� LQVWDOODWLRQ� RI� WKH� SUHIDEULFDWHG� VODEV
EHJLQV�

R $IWHU�KDYLQJ�DOO� WKH�SDQHOV� LQVWDOOHG�� FRQFUHWH� LV�HPSWLHG� WR�REWDLQ� D�PRUH�
KRPRJHQHRXV�VXUIDFH�DQG�IDFLOLWDWH�WKH�WUDQVSRUW�RI�FRQWDLQHUV�
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D� 3ODFHPHQW�RI�WKH�SLOH�LQ�SRVLWLRQ�WR�EH�
GULYHQ E� 3LOH�GULYLQJ

F� 0HWDOOLF�SODWIRUP�DQG�FUDQH�LQVWDOOHG G� &DSLWDO�RU�SUHIDEULFDWHG�ULQJ�LQVWDOOHG�LQ�WKH�
SLOH

H� ,QVWDOOHG�EHDPV I� (PSW\LQJ�NQRWV



(19,5210(17$/ /,&(16( 02',),&$7,21�)25�7+(��
&216758&7,21�$1'�23(5$7,21�352-(&7�2)�$�3257�

7(50,1$/�2)�62/,'�%8/. &$5*2(6 ,1�7+(�
081,&,3$/,7<�2)�785%2

352-(&7�'(6&5,37,21 3DJH �� RI ���

*$7��������&$�$0�3,2��� 5HYLVLRQ��

'(6&5,3&,Ï1�'(/�352<(&72
&$3���7'(1*�&$7�5(9�'$9�2.
>>0HGHOOtQ@������

J� ,QVWDOODWLRQ�RI�SUHIDEULFDWHG�VODEV K� 7RS�VODE�FDVWLQJ

)LJXUH�1XP� ������0DULWLPH�GRFN�DQG�YLDGXFW�FRQVWUXFWLRQ�SURFHVV�
6RXUFH��3,2�6$6��6HSWHPEHU������

$IWHU�WKH�XSSHU�VODE�KDV�EHHQ�VHW��WKH�ELWWV�DQG�IHQGHUV�DUH�LQVWDOOHG�WR�FRPSOHWH�WKH�
FRQVWUXFWLRQ�SURFHVV�RI�WKH�GRFN�

3KRWR�1XP� �����,QVWDOOHG�ELW�WRQ�D�GRFN
6RXUFH��3,2�6$6��6HSWHPEHU������

��������� $FFHVV�URDG

,Q�RUGHU�WR�IDFLOLWDWH�WKH�FRQVWUXFWLRQ�SURFHVV�RI�WKH�ZRUNV��WKH�LPSURYHPHQW�RI�WKH�
H[LVWLQJ� URDG� �IURP� WKH� QHZ� FRORQ\� WR� WKH� SRUW�� PXVW� EH�PDGH� RYHU� D� OHQJWK� RI�
DSSUR[LPDWHO\������NP�DQG�D�EHQFK�RI������P��7KLV� LPSURYHPHQW�PXVW� WDNH� LQWR�
DFFRXQW�WKH�VSHFLILFDWLRQV�IRU�WKH�WUDQVLW�RI�FDUJR YHKLFOHV�DQG�FRQVLVWV�RI�WKH�VXSSO\��
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WUDQVSRUW��SODFHPHQW�DQG�FRPSDFWLRQ�RI�WKH�PDWHULDOV�RI�WKH�SDYHG�URDG� RYHU�WKH�
ILQLVKHG�VXEJUDGH�

,W�VKRXOG�EH�FRQVLGHUHG�WKDW�WKLV�LPSURYHPHQW�LV�PDGH�IRU�WKH�FRQVWUXFWLRQ�SKDVH��
VLQFH� IRU� WKH� RSHUDWLRQ� SKDVH�� WKH� DFFHVV� URDG� ZLOO� EH� FRPSRVHG� RI� D� IOH[LEOH�
SDYHPHQW�VWUXFWXUH�

7KH�LQLWLDO�DFWLYLWLHV�IRU�URDG�FRQVWUXFWLRQ�DUH��FOHDULQJ�DQG�FOHDQLQJ��GHPROLWLRQ�DQG�
UHPRYDO��H[FDYDWLRQ�RI� WKH�JUDGLQJ��7KHVH�DFWLYLWLHV�KDYH�DOUHDG\�EHHQ GHVFULEHG�
SUHYLRXVO\�DSSOLHG�WR�WKH�SUHSDUDWLRQ�RI�WKH�ODQG��1H[W��WKH�UHPDLQLQJ�DFWLYLWLHV�RI�WKH�
FRQVWUXFWLRQ�SURFHVV�IRU�WKH�DFFHVV�URDG�DUH�GHVFULEHG�

x 6XEJUDGH

7KH�SUHSDUDWLRQ�RI�WKH�JURXQG�WKDW�ZLOO�PDNH�WKH�IXQFWLRQ�RI�WKH�VXEJUDGH��FRQVLVWV�
LQ�D�VHULHV�RI�SUHYLRXV�RSHUDWLRQV��ZKRVH�H[HFXWLRQ�LV�QHFHVVDU\�DQG�LPSRUWDQW�WR�
FHPHQW�WKH�SODFHPHQW�RI�WKH�SDYHG�URDG RQ�WKH�VXEJUDGH�

R 6FDULILFDWLRQ�DQG�KRPRJHQL]DWLRQ�RI�WKH�VXEJUDGH��7KH�SURFHGXUH�FRQVLVWV�
RI�EUHDNLQJ�XS�WKH�VXUIDFH�RI� WKH�VRLO�DORQJ�DQG�DFURVV�ZKDW�ZLOO�EH�WKH�
URDGZD\�DW�D�VSHFLILHG�GHSWK��DOORZLQJ�LW�WR�DFTXLUH�D�ORRVH�FRQGLWLRQ��7KLV�
SURFHGXUH�LV�GRQH�ZLWK�D�FUDZOHU�WUDFWRU�RU�E\�VFDULILHUV�RU�GLVF�KDUURZV�

3KRWR�1XP� ���� 6FDULILFDWLRQ�RI�WKH�VXUIDFH�RI�WKH�VXEJUDGH
6RXUFH��3,2�6$6��6HSWHPEHU������

R 0RLVWXUH�RI�VXEJUDGH�VRLO��$IWHU�VFDULILFDWLRQ�DQG�KRPRJHQL]DWLRQ�RI� WKH�
PDWHULDO��LI�WKH�VRLO�ZDV�YHU\�GU\�DFFRUGLQJ�WR�WKH�VSHFLILHG�PRLVWXUH�RI�WKH�
PDWHULDO� KDV� WR� FRPSDFW�� LW� FDQ� EH� PRLVWHQHG� E\� WUDGLWLRQDO� LUULJDWLRQ�
V\VWHPV� WR�EULQJ� LW� WR�D�FRQGLWLRQ�RI�������ZLWK� UHVSHFW� WR� WKH�RSWLPXP�
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KXPLGLW\�RI�FRPSDFWLRQ��REWDLQHG�LQ�WKH�ODERUDWRU\�E\�PHDQV�RI�WKH�SURFWRU�
WHVW�

3KRWR�1XP� �����0RLVWXUH�RI�VXEJUDGH�PDWHULDO�ZKHQ�LW�LV�YHU\�GU\
6RXUFH��3,2�6$6��6HSWHPEHU������

R 6XEVXUIDFH�VRLO�DHUDWLRQ��,I�WKH�QDWXUDO�KXPLGLW\�LV�JUHDWHU�WKDQ�RSWLPXP��
WKH�VRLO�VKRXOG�EH�DHUDWHG�E\�VWLUULQJ�LW�IURP�RQH�VLGH�WR�WKH�RWKHU�E\�PHDQV�
RI� D� PRWRU� JUDGHU� RU� E\� FRPSDFWLQJ� DQG� VFDULI\LQJ� WKH� VRLO� LQ� VHYHUDO�
SDVVHV��XQWLO�LW�LV�EURXJKW�WR�D�FRQGLWLRQ�RI������RI�WKH�RSWLPXP�FRPSDFWLRQ�
KXPLGLW\��DFFRUGLQJ�WR�WKH�VSHFLILFDWLRQV�RI�WKH�SURFWRU�WHVW�

3KRWR�1XP� �����$HUDWLRQ�RI�VXEJUDGH�PDWHULDO�ZKHQ�LW�KDV�H[FHVV�PRLVWXUH
6RXUFH��3,2�6$6��6HSWHPEHU������
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R &RPSDFWLRQ�RI� WKH�VXEJUDGH��:KHQ�WKH�FRPSDFWLRQ�RSHUDWLRQ� LV�FDUULHG�
RXW��DIWHU� OHYHOLQJ�ZLWK�WKH�PRWRU�JUDGHU�XS�WR�WKH� UHTXLUHG�KHLJKW�RI� WKH�
VXEJUDGH� OD\HU�� E\� PHDQV� RI� FRQYHQWLRQDO� HDUWKPRYLQJ� WHFKQLTXHV�� D�
FRPSDFWLRQ� LV� FDUULHG� RXW� ZLWK� D� UROOHU� FRPSDFWRU� NLFNVWDQG�� DQG� �� RU�
YLEUDWRU\�UROOHU�GHSHQGLQJ�RQ�WKH�W\SH�RI�PDWHULDO��ZKLFK� LV� ORRNLQJ�IRU�D�
GHQVLW\�WKDW�PHHWV�WKH�SURFWRU��7R�FRPSOHWH�WKLV�RSHUDWLRQ��LW�PXVW�FRPSO\�
ZLWK�WKH�YHULILFDWLRQ�RI�WKH�TXDOLW\�RI�WKH�PDWHULDO�WKDW�KDV�EHHQ�FRQWUROOHG�
E\�WKH�ODERUDWRU\�DQG�WKH�OHYHOV�WKDW�PXVW�EH�FRQWUROOHG�E\�WKH�WRSRJUDSK\��
7KH� ILQLVKHG� VXUIDFH� RI� WKH� VXEJUDGH� VHFWLRQ� VKRXOG� QRW� VKRZ�
GHIRUPDWLRQV�RU�XSV�DQG�GRZQV��ZKLFK�VKRXOG�EH�FRUUHFWHG�LI�WKH\�H[LVW�

x 5RDG 6XUIDFLQJ

7KLV� ZRUN� FRQVLVWV� LQ� WKH� VXSSO\�� WUDQVSRUW�� SODFHPHQW� DQG� FRPSDFWLRQ� RI� WKH�
PDWHULDOV�RI�WKH�ILQLVKHG�VXEJUDGH��LQ�DFFRUGDQFH�ZLWK�WKH�VSHFLILFDWLRQV��DOLJQPHQWV��
VORSHV� DQG� GLPHQVLRQV� LQGLFDWHG� LQ� WKH� SURMHFW� SODQV� DQG� WKH LQVWUXFWLRQV� RI� WKH�
6XSHUYLVRU�

R 3UHSDUDWLRQ�RI�WKH�H[LVWLQJ�VXUIDFH��7KH�URDG�VXUIDFLQJ PDWHULDO�ZLOO�
QRW�EH�XQORDGHG�XQWLO�LW�LV�YHULILHG�WKDW�WKH�VXUIDFH�RQ�ZKLFK�LW�LV�WR�
EH� VXSSRUWHG� KDV� WKH� DSSURSULDWH� GHQVLW\� DQG� WKH� GLPHQVLRQV�
LQGLFDWHG�LQ�WKH�SODQV�RU�GHILQHG�E\�WKH�&RQWUROOHU��$OO�LUUHJXODULWLHV�
WKDW�H[FHHG�WKH�WROHUDQFHV�DGPLWWHG�LQ�WKH�UHVSHFWLYH�VSHFLILFDWLRQ�
PXVW�EH�FRUUHFWHG�LQ�DFFRUGDQFH�ZLWK�ZKDW�LV�HVWDEOLVKHG�LQ�LW�

R 7UDQVSRUW� DQG� SODFHPHQW� RI� WKH� PDWHULDO�� 7KH� PDWHULDO� LV�
WUDQVSRUWHG�DQG�SODFHG�RQ�WKH�VXUIDFH�RI�WKH�VXEJUDGH�DYRLGLQJ�LWV�
VHJUHJDWLRQ��RU�FDXVLQJ�GDPDJH�RU�FRQWDPLQDWLRQ�RQ�WKH�H[LVWLQJ�
VXUIDFH�

R ([WHQVLRQ��PL[LQJ�DQG�VKDSLQJ�RI�WKH�PDWHULDO��7KH�PDWHULDO�ZLOO�EH�
VSUHDG�ZLWK�D�PRLVWXUH�FRQWHQW������ZLWK�UHVSHFW�WR�WKH�RSWLPXP�
KXPLGLW\��LQ�D�QHFHVVDU\�WKLFNQHVV�VR�WKDW�DIWHU�EHLQJ�FRPSDFWHG��
LW�KDV�WKH�GHVLJQ�WKLFNQHVV��7KH�VSUHDGLQJ�VKRXOG�EH�GRQH�ZLWK�WKH�
DSSURSULDWH�HTXLSPHQW��HLWKHU�ZLWK�D�ILQLVKHU�RU�D�PRWRU�JUDGHU�WR�
SURGXFH� D� OD\HU� RI� XQLIRUP� WKLFNQHVV� RYHU� WKH� UHTXLUHG� ZLGWK��
DFFRUGLQJ�WR�WKH�FURVV�VHFWLRQV�VKRZQ�LQ�WKH�GUDZLQJV��,Q�FDVH�LW�LV�
QHFHVVDU\�WR�PRLVWHQ�RU�DHUDWH�WKH�PDWHULDO�WR�DFKLHYH�FRPSDFWLRQ�
PRLVWXUH�� WKH� %XLOGHU� ZLOO� XVH� WKH� DSSURSULDWH� DQG� DSSURYHG�
HTXLSPHQW��VR�DV�QRW�WR�GDPDJH�WKH�XQGHUO\LQJ�OD\HU�DQG�OHDYH�D�
XQLIRUP�PRLVWXUH�LQ�WKH�PDWHULDO�

R &RPSDFWLRQ�RI�WKH�PDWHULDO�OD\HU��2QFH�WKH�PDWHULDO�KDV�WKH�SURSHU�
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KXPLGLW\�DQG�LV�SURSHUO\�IRUPHG��LW�ZLOO�EH�FRPSDFWHG�E\�PHDQV�RI�
PHFKDQLFDO� FRPSDFWRUV� VXFK� DV� VPRRWK� UROOHUV�� UROOHUV� ZLWK�
SQHXPDWLF� ZKHHOV� RU� ZLWK� RWKHU� HTXLSPHQW� DSSURYHG� IRU�
FRPSDFWLRQ��ZKLFK�SURGXFHV�WKH�UHVXOWV�UHTXLUHG�E\�WKH� WHFKQLFDO�
VSHFLILFDWLRQV�RI�FRQVWUXFWLRQ�

7KH�FRPSDFWLRQ�VKRXOG�SURJUHVV�JUDGXDOO\��RQ�WKH�WDQJHQWV��IURP�WKH�HGJHV�WRZDUGV�
WKH�FHQWHU�DQG�LQ�WKH�FXUYHV�IURP�WKH�LQQHU�HGJH�WR�WKH�RXWVLGH��SDUDOOHO�WR�WKH�D[LV�
RI� WKH� URDG� DQG� XQLIRUPO\� RYHUODSSLQJ� KDOI� WKH ZLGWK� RI� WKH� SUHYLRXV� SDVV�� 7KH�
SURFHGXUH�ZLOO�EH�FRQWLQXHG�DOWHUQDWHO\�XQWLO�DFKLHYLQJ�D�GHQVLW\�WKDW�FRPSOLHV�ZLWK�
WKH�SURFWRU��DFFRUGLQJ�WR�WKH�VSHFLILFDWLRQ��WKURXJKRXW�WKH�WKLFNQHVV�RI�WKH�OD\HU�

)LQDOO\��DIWHU�FRPSOHWLQJ�WKH�FRPSDFWLRQ��WUDQVLW�FDQ�EH�HQDEOH�

$OO�WKH�PDWHULDOV�RI�WKH�SDYHPHQW�VWUXFWXUH��WKHLU�FRQGLWLRQV�RI�UHFHLSW�DUH�UHTXLUHG�
E\�WKH�JXLGHOLQHV�HVWDEOLVKHG�LQ�WKH�,19,$6�VWDQGDUGV�LQ�WKHLU�ODWHVW�YHUVLRQ�

���������� %ULGJH�FRQVWUXFWLRQ�SURFHVV

7KH� OHQJWK� RI� WKH� EULGJH� KDV� EHHQ� GLPHQVLRQHG� WR� DYRLG� WKH� LQWHUYHQWLRQ� RI� WKH�
FKDQQHO��VR�WKDW�WKH�DEXWPHQWV�RI�WKH�EULGJH�RQ�HDFK�RI�WKH�EDQNV�KDYH�EHHQ�ORFDWHG�
LQ�VXFK�D�ZD\�WKDW�LWV�FRQVWUXFWLRQ�LV�PDGH�RQ�ODQG��

)LJXUH�1XP� ����� '(/0$*�KDPPHU�DQG�FUDQH
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6RXUFH��'&�3257��1RYHPEHU�������

'XH�WR�WKH�DUUDQJHPHQW�RI�WKH�SLOHV�LQ�HDFK�IRRWERDUG�RI�WKH�EULGJH��WKHVH�PXVW�EH�
ORFDWHG�ZLWK�D�WHPSODWH�DQG�RQ�LW�D�JXLGH�LV�VXSSRUWHG�WKDW�DOORZV�WKH�FRUUHFW�ORFDWLRQ�
DQG�SODFHPHQW�RI�WKH�SLOH�

3LOH SODFHPHQW ZLOO�EH�GRQH�ZLWK�WKH�FUDQH�RI�WKH�SLORWLQJ�HTXLSPHQW��ODWHU��ZLWK�WKH�
VDPH�FUDQH��WKH�KDPPHU�ZLOO�EH�SODFHG�RQ�WKH�KHDG�DQG�WKH�SLOH�ZLOO�EH�GULYHQ��WKH�
FUDQH�ZLOO�KROG�WKH�KDPPHU�GXULQJ�WKH�ZKROH�GULYLQJ�VR�WKDW�LW�GRHV�QRW�ZRUN�IUHHO\��
7KH�SLOH�ZLOO�VOLGH�XQWLO�UHDFKLQJ�WKH�SHQHWUDWLRQ�GXH�WR�LWV�RZQ�ZHLJKW��$W�WKLV�SRLQW�
DGGLWLRQDO�SHQHWUDWLRQ�RI�WKH�SLOH��JHQHUDWHG�E\�WKH�RZQ�ZHLJKW�SOXV�WKH�ZHLJKW�RI�WKH�
SLOH�GULYHU��ZLOO�EH�DOORZHG�

$IWHU�YHULI\LQJ�DQG�DSSURYLQJ�WKH�LQVWDOODWLRQ�WROHUDQFHV�DQG�SLOH�SLOH�DOLJQPHQW�PDGH�
E\� WKH� VXUYH\LQJ� FRPPLVVLRQ� WKDW� GHILQH� WKH� SRVLWLRQ� RI� WKH� SLOH�� WKH� KDPPHU� LV�
WXUQHG�RQ�DQG�WKH�SLOH�LV�GULYHQ�WR�WKH�UHTXLUHG�KHLJKW��7KH�SLOH�LV�VXVSHQGHG�ZKHQ�
WKH�KHDG�RI�WKH�SLOH�UHDFKHV�WKH�OHYHO�GHVLJQ�RU�ZKHQ�WKH SLOH�SUHVHQWV�UHMHFWLRQ�WR�
WKH�SLOH�

)LJXUH�1XP� ������5HLQIRUFHPHQW�LQVWDOODWLRQ�LQVLGH�WKH�SLOH
6RXUFH��'&�3257��1RYHPEHU������

� '&�3257��&RQFHSWXDO�UHSRUW�RI�WKH�EULGJH�RYHU�WKH�ULYHU�/HyQ��1RYHPEHU����������
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$IWHU� WKH� GHFDSLWDWLRQ� RI� WKH� SLOHV� DW� WKHLU� ILQDO� HOHYDWLRQ�� WKH� UHLQIRUFHPHQW� VWHHO�
EDVNHW� LV� OLIWHG�E\�PHDQV�RI� WKH�FUDQH� WR� LWV� ILQDO�SRVLWLRQ� LQVLGH� WKH�SLOH�DQG� WKH�
FRQFUHWH�LV�PHOWHG�DW�WKH�KHDG�RI�WKH�SLOH��7KH�UHLQIRUFLQJ�VWHHO�WKDW�LV�LQVWDOOHG�LQ�WKH�
KHDG� RI� WKH� SLOH� DQG� WKDW� GHYHORSV� LQVLGH� WKH� FRQFUHWH� PRRULQJ� KHDG�� DOORZV� D�
FRQQHFWLRQ�WKDW�MRLQV�WKH�WZR�PDWHULDOV�IRUPLQJ�D�VWUXFWXUDO�QRGH�

,Q�WKH�VDPH�ZD\�WKH�FRQFUHWH�LV�DOORZHG�WR�HQWHU�LQVLGH�D�SRUWLRQ�RI�WKH�SLOH��VR�WKDW�
D�SOXJ�LV�IRUPHG�WKDW�E\�IULFWLRQ�RI�WKH�FRQFUHWH�ZLWK�WKH�ZDOOV�RI�WKH�SLOH�D�VWUXFWXUDO�
FRUH�LV�IRUPHG�WKDW�DOORZV�WR�WUDQVPLW�FRQWDFW�HIIRUWV�DQG�WKH�GHYHORSPHQW�RI�WKH�EDUV�
ORQJLWXGLQDO RI�WKH�VWHHO�EDVNHW�LQVLGH�WKH�SLOH�

7KH�WUDQVSRUW�RI�WKH�FRQFUHWH�ZLOO�EH�GRQH�ZLWK�D�SXPS�DQG�SLSH�DQG�WKH�SODFHPHQW�
PD\�EH�GLUHFW�XQORDG��EXFNHW�EXFNHW�RU�SXPS�SLSH��GHSHQGLQJ�RQ�WKH�FRQGLWLRQV�RI�
DFFHVV�WR�WKH�HOHPHQW�

)LJXUH�1XP� ������)RUPZRUN�HOHYDWLRQ�IRU�FDVW
6RXUFH��'&�3257��1RYHPEHU������

7KLV�DFWLYLW\�ZLOO�EH�GHYHORSHG�IRU�WKH�HPSW\LQJ�RI� WKH�FRQFUHWH�RI� WKH�DEXWPHQWV��
FRUUHVSRQGLQJ� WR� WKH�KHDGV� WKDW� MRLQ� WKH� SLOHV��3ULRU� WR� WKH� VWDUW� RI� WKH�ZRUN�� WKH�
ORFDWLRQ�DQG�OHYHOLQJ�RI�WKH�IRUP�ZLOO�EH�YHULILHG�ZLWK�WKH�7RSRJUDSK\�FRPPLVVLRQ�

7KH�IRUPZRUN�FRQVLVWV�RI�D�PHWDOOLF�IUDPHZRUN�VXSSRUWHG�IURP�WKH�JURXQG�OHYHO�WR�
WKH�ORZHU�OHYHO�RI�WKH�FRQFUHWH��DOORZLQJ�WKH�LQVWDOODWLRQ�RI�WKH�ERDUG�WKDW�ZLOO�VXSSRUW�
WKH�HPSW\LQJ� LQ� WKH�GLPHQVLRQV�RI� WKH�SODQHV�DQG�WKH�SHULPHWHU�ZDONZD\V� IRU� WKH�
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WUDQVIHU�RI�ZRUNHUV�DQG�PDWHULDOV��HQVXULQJ WKDW� LW LV ZHOO� OHYHOHG�� OHDGHG�DQG�WKDW�
JXDUDQWHH�WKH�JRRG�ILQLVKLQJ�RI�WKH�FRQFUHWH��KDV�QRW�GLVSODFHPHQWV�DQG�JXDUDQWHH�
WKH�FRDWLQJ�RI�WKH�UHLQIRUFHPHQW�VWHHO�

5HLQIRUFHPHQW�FDQ�EH�FDUULHG�RXW�RQ�WKH�VLWH��UHVSHFWLQJ�WKH�SRVLWLRQV�DQG�GLVWDQFHV�
HVWDEOLVKHG� LQ� WKH� SODQV�� 2QFH� LW� LV� JXDUDQWHHG� WKDW� WKH� VXUIDFH� LV� FOHDQ�� WKH�
UHLQIRUFHPHQW�DQG�IRUP�SURSHUO\�ORFDWHG��ZH�SURFHHG�WR�WKH�LQVWDOODWLRQ�RI�WKH�ODWHUDO�
IRUPZRUN�WR�VKDSH�WKH�HOHPHQW�DQG�SURFHHG�ZLWK�WKH�HPSW\LQJ�RI�WKH�FRQFUHWH�

7KH�FRQFUHWH WUDQVSRUWDWLRQ ZLOO�EH�GRQH�ZLWK�D�SXPS�DQG�SLSH�DQG�WKH�SODFHPHQW�
PD\�EH�GLUHFW�XQORDG��EXFNHW�EXFNHW�RU�SXPS�SLSH��GHSHQGLQJ�RQ�WKH�FRQGLWLRQV�RI�
DFFHVV�WR�WKH�HOHPHQW�

7KH� FRQFUHWH� ZLOO� EH� HPSWLHG� DQG� YLEUDWHG� WR� HQVXUH� WKDW� LW� UHPDLQV� LQ� D�
KRPRJHQHRXV�IRUP�DV�ZHOO�DV WR�DYRLG�WKH��WLQJOLQJ��LQ�DQ\�RI�LWV�IDFHV�

:KHQ�WKH�FRQFUHWH�KDV�VHW��LW�ZLOO�SURFHHG�WR�UHPRYH�WKH�IRUP��GHVHQFRIUH��DYRLGLQJ�
GDPDJLQJ� WKH� HGJHV� RI� WKH� HOHPHQWV� DQG� PDNLQJ� WKH� UHTXLUHG� SURWHFWLRQ� WKDW�
JXDUDQWHHV�D�JRRG�ILQLVK�

)LJXUH�1XP� ������/RQJLWXGLQDO�HOHYDWLRQ�VXSSRUW�VWUXFWXUH�DQG�DUF�VWDUWLQJ
6RXUFH��'&�3257��1RYHPEHU������

'XH�WR�HQYLURQPHQWDO�UHVWULFWLRQV��ZKLFK�SUHYHQW�EULGJH�VXSSRUWV�LQYDGLQJ�WKH�FRXUVH�
RI�7KH�/HyQ�5LYHU��DV�GXULQJ�LWV�FRQVWUXFWLRQ��WKLV�SURSRVDO�KDV�EHHQ�ORFDWHG�IDU�WR�
WKH�EDQNV�RI�WKH�5LYHU�DQG�H[WHUQDO�WR�WKH�ORFDWLRQ�RI�WKH�IRXQGDWLRQ�RI�WKH�EULGJH�

3DUDOOHO�WR�WKH�FRQVWUXFWLRQ�RI�WKH�IRXQGDWLRQ�V\VWHP�RI�WKH�EULGJH��RQ�ERWK�EDQNV�RI�
7KH�/HyQ�5LYHU�� WKH�FRQVWUXFWLRQ�RI� WKH�SURYLVLRQDO�VXSSRUW�V\VWHP� WKDW�ZLOO�DOORZ�
ODXQFKLQJ�WKH�SUHIDEULFDWHG�PHWDO�DUFKHV�ZLOO�EH�FDUULHG�RXW�

+DXOLQJ�FDEOH

6XSSRUW�SRVWV

%HDP�KHDG�
VXSSRUWHG�RQ�SLOHV

$QFKRULQJ�SRLQWV

%HDP�KHDG�
VXSSRUWHG�RQ SLOHV
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'XULQJ�WKH�FRQVWUXFWLRQ�RI WKH�IRXQGDWLRQ�RI�WKH�EULGJH��WKH�FRQVWUDLQW�DQFKRU�ZLOO�EH�
EXLOW�WR�VXSSRUW�WKH�PDLQ�VXSSRUW�SROH�DQG�WKH�FDEOHV�WKDW�ZLOO�PDLQWDLQ�WKH�KDXOLQJ
FDEOH� WKDW� WUDQVSRUWV� WKH� VHFWLRQV� RI� WKH� DUFK� WR� LWV� ILQDO� ORFDWLRQ�� 7KHVH� EXULHG�
VWUXFWXUHV�ZLOO�EH�GLPHQVLRQHG�VR�WKDW�WKHLU�RZQ�LQHUWLD�VHUYHV�DV�D�FRXQWHUZHLJKW�
GXULQJ�WKH�FRQVWUXFWLRQ�RI�WKH�DUFKHV��

&ORVHU�WR�WKH�IRXQGDWLRQ�RI�WKH�EULGJH�ZLOO�KDYH�D�VXSSRUW�SRVW�WKDW�ZLOO�EH�WKH�JXLGH�
IRU� WKH� SRVLWLRQLQJ� RI� WKH� FDEOHV� LQ� D� IDQ�� JLYLQJ� WKH� VHSDUDWLRQ� DQG�DQJOH� RI� WKH�
FDEOHV�

)LJXUH�1XP� ������/RQJLWXGLQDO�HOHYDWLRQ�DVVHPEO\�RI�HOHPHQWV�WKDW�PDNH XS�WKH�DUFK
6RXUFH��'&�3257��1RYHPEHU������

%\�PHDQV�RI�WHPSRUDU\�EUDFHV��ZKLFK�ZLOO�NHHS�WKH�VHJPHQW�RI�WKH�XSSHU�FRUG�RI�WKH�
DUFK�LQ�SRVLWLRQ��WKH�FDQWLOHYHU�DGYDQFHV�ZLOO�EH�PDGH��PDLQWDLQLQJ�WKH�HTXLOLEULXP�RI�
WKH�V\VWHP�WKURXJK�WKH�WHWKHUV�DQG�WKHLU UHWHQWLRQ�LQ�WKH�GHILQLWLYH�SRVLWLRQ�ZLWKLQ�WKH�
VWUXFWXUH��7KH�VWDUW�RI�WKH�RYHUKDQJV�ZLOO�EH�PDGH�IURP�WKH�GHILQLWLYH�IRXQGDWLRQ�RI�
WKH�%ULGJH�

7KH�SUHIDEULFDWHG�PRGXOHV�RI� WKH�DUFK��ZLOO�EH�WUDQVSRUWHG�IURP�WKH�JURXQG�E\�DQ�
LQGHSHQGHQW�V\VWHP�RI�PRELOH�KDXOLQJ FDEOH�WKDW�DW�LWV�HQGV�KDV�D�ZLQFKLQJ�V\VWHP�
E\�ZLQFK�DQG�ZLWK�D�WUROOH\�VXVSHQGHG�RQ�WKH�FDEOH��ZLOO�DOORZ WR�UDLVH�DQG�WUDQVSRUW�
WKH�PRGXOHV�RQ�7KH�/HyQ�5LLYHU WR�SRVLWLRQ�WKHP�DQG�VXSSRUW�WKHP�LQ�WKH�SUHYLRXV�
PRGXOH�DQG�SURFHHG�DJDLQ�WR�WKHLU�SURYLVLRQDO�WHWKHULQJ�

'XULQJ� WKH� FRQVWUXFWLRQ� RI� WKH� DUFK� VWHHO� EULGJH�� WKH� IROORZLQJ� HOHPHQWV� ZLOO� EH�
SUHIDEULFDWHG�WR�EH�LQVWDOOHG�E\�WKLV�PHWKRG�

x 8SSHU�$UF�&RUG��5LJLGL]HUV�DQG�&RQQHFWLRQV�

x :LQGEUHDNHUV�DQG�EUDFHV

+DXOLQJ�FDEOH

3UHIDEULFDWHG�
PRGXOHV�RI�WKH�
XSSHU�FRUG

3XOOLQJ�FDUW

6XSSRUW�SRVWV

$QFKRULQJ�SRLQWV
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x 3ODWHV��&RQQHFWLRQ�%HDP�� $UF�

x .LQJSRVWV

x /RQJLWXGLQDO�EHDPV

x 6WLIIHQLQJ�EHDPV

x /RZHU�WUDQVYHUVDO�EHDPV

x %RWWRP�WUXVVHV

x &XWWLQJ�FRQQHFWRUV

)LJXUH�1XP� ������/RQJLWXGLQDO�HOHYDWLRQ�DVVHPEO\�RI�NLQJSRVWV DQG�ORZHU�ERDUG
6RXUFH��'&�3257��1RYHPEHU GH������

2QFH� WKH� DVVHPEO\� RI� WKH� XSSHU� FRUG� RI� WKH� DUFK� KDV� EHHQ� FRPSOHWHG� DQG� LWV�
ZLQGVKLHOGV� LQVWDOOHG�� ZKLFK� DYRLG� ORFDO� EHOORZV� RI� WKH� HOHPHQWV� GXULQJ� WKH�
RFFXUUHQFH�RI�D�VWURQJ�ZLQG��WKH�SURYLVLRQDO�FDEOHV�DUH�UHPRYHG�DQG�WKHLU�VXSSRUW�
SRVW�

7KH�UHVW�RI�WKH�FRQVWUXFWLRQ�RI�WKH�EULGJH�LV�FRQWLQXHG�ZLWK�WKH PRELOH KDXOLQJ�FDEOH
ZLWK�WKH�VXVSHQGHG�WUROOH\��,W�FRQWLQXHV�ZLWK�WKH�LQVWDOODWLRQ�RI�WKH�VHW�RI�WKH�NLQJSRVWV
DQG�WKH�ORZHU�FRUG�VHFWLRQ��LQ�VXFK�D�ZD\�WKDW�WKH�EHDP�VHFWLRQ�LV�VXVSHQGHG�E\�WKH�
��NLQJSRVWV DW�WKHLU�HQGV�DQG�WKDW�DOORZV�WKHLU�FRXSOLQJ�ZLWK�WKH�FRQVWUXFWHG�DUFK�

2QFH�DOO�WKH�HOHPHQWV�RI�WKH�DUFK�DUH�LQVWDOOHG��WKH�EUDFLQJ�EHDPV�DUH�LQVWDOOHG��DQG�
SUHIDEULFDWHG�FRQFUHWH�SODWHV�DUH�SODFHG�RQ�WKH�ORZHU�FRUG�RI�WKH�EULGJH��FRYHULQJ�

+DXOLQJ�FDEOH

6XSSRUW�SRVWV

$QFKRULQJ�SRLQWV

7RS�FRUG

.LQJSRVWV

%RWWRP�SDQHO
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WKH�HQWLUH�VXUIDFH�DQG�WKHQ�WKH�FRQFUHWH�ZLOO�EH�IXVHG�DW� LWV�ILQDO� OHYHO��HOLPLQDWLQJ�
MROWV�EHWZHHQ�SODWHV�DQG�JLYLQJ�WKH�VORSH�RI�WKH�SXPSLQJ�RI�WKH�UROOLQJ�OD\HU��)LQDOO\�
WKH�FRQVWUDLQW DQFKRUV�� WKH�VXSSRUW�SRVWV�DQG�WKH�KDXOLQJ FDEOH�DUH�UHPRYHG�DQG�
GHPROLVKHG��

���������� +HDY\�PDFKLQHU\�PDLQWHQDQFH�ZRUNVKRSV

7KH�SURMHFWLRQ�RI�ZRUN�PDFKLQHU\� LQ� WKH�DUHD�ZLOO�EH�FRQWUDFWHG�RXWVRXUFLQJ� W\SH��
ZKHUH� WKLV� FRQWUDFWRU� ZLOO� EH� UHVSRQVLEOH� IRU� WKH� RSHUDWLRQ� DQG� PDLQWHQDQFH� RI�
HTXLSPHQW��7KH�DUHD�RI�URXWLQH�PDLQWHQDQFH��ZRXOG�EH�UHORFDWLQJ�DFFRUGLQJ�WR�WKH�
HYROXWLRQ�RI� WKH�ZRUN�DQG�ZLOO�RQO\�EH�IRU�FDVHV�RI�PLQRU�PDLQWHQDQFH��)RU�KHDY\�
PDLQWHQDQFH�FRQGLWLRQV��WKH�RXWVRXUFLQJ�ZLOO�DVVXPH�IXOO�UHVSRQVLELOLW\�IRU�H[HFXWLQJ�
WKLV�DFWLYLW\�LQ�D�ZRUNVKRS�VXLWDEOH�IRU�WKLV�IXQFWLRQ�RXWVLGH�WKH�RQVKRUH�WHUPLQDO�DUHD�

����� 3RUW�IDFLOLWLHV

������� 'HVFULSWLRQ�RI�2QVKRUH 7HUPLQDO�)DFLOLWLHV

x (QWU\�SRUWDO

7KH�(QWUDQFH�3RUWDO�IDFLOLWLHV�WR�WKH�&XVWRPV�=RQH�LQWHJUDWH�VL[�����HQWUDQFH�ODQHV�
DQG�VL[�����H[LW�ODQHV��,Q�HDFK�GLUHFWLRQ��WKH�IROORZLQJ�GLVWULEXWLRQ�LV�HVWDEOLVKHG�

� 2QH�����ODQH�IRU�EXON�WUXFNV�

� 7ZR�����WUXFN ODQHV�ZLWK�FRQWDLQHUV�

� 7ZR�����WUXFN�ODQHV�ZLWK�SHULVKDEOH�IUXLWV�

� 2QH�����ODQH�IRU�YHKLFOHV�ZLWK�H[WUD�GLPHQVLRQV�

%HWZHHQ� WKH� ODQHV� RI� WKH� VDPH� GLUHFWLRQ�� D� VHSDUDWLQJ� SODWIRUP� LV� GHVLJQHG� LQ�
FRQFUHWH�RI�ZLGWK������P��+RZHYHU��LQ�WKH�FHQWUDO�ED\�WKDW�KDV�DQ�HQWUDQFH�ODQH�RQ�
RQH�VLGH�DQG�DQ�H[LW�ODQH�RQ�WKH�RWKHU��WKH�FHQWUDO�VHSDUDWRU�LV������P�

7KH�V\VWHP�ZLOO�KDYH���HQWU\�VFDOHV�DQG���H[LW�VFDOHV��ZKLFK�ZLOO�JXDUDQWHH�WKDW�DOO�
WKH� YHKLFOHV� WKDW� GHOLYHU� DQG� UHPRYH� FDUJR� DUH� ZHLJKHG� LQ� FRPSOLDQFH� ZLWK� WKH�
UHJXODWLRQV�

7KH�VHSDUDWLQJ�SODWIRUPV�KRXVH�

� &RQWURO�JDWHV�

� '&�3257��&RQFHSWXDO�UHSRUW�RI�WKH�EULGJH�RYHU�WKH�ULYHU�/HyQ��1RYHPEHU����������
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� 'LJLWDO�UHDGHUV��%LRPHWULF�&RQWURO��

� 6WUXFWXUDO�VXSSRUW�FROXPQV�IRU�WKH�URRI�

� $XWRPDWLF�YHKLFOH�EDUULHUV�

� 'HIHQVHV�LQ�WKH�HYHQW�RI�YHKLFOH�FUDVKHV�

� &&79�FDPHUDV�

� 7UDIILF�OLJKWV�

x 9HKLFOH�\DUG

7KH�YHKLFOH�\DUG�RI�D�GRFN�LV�LQWHQGHG IRU�SDUNLQJ��EXW�PDLQO\�WKH�YHKLFOHV�WKDW�FRPH�
IURP�LPSRUW��+RZHYHU��LQ�WKLV�DUHD�DQ�HQFORVXUH�ZLOO�EH�PDGH�LQ�RUGHU�WR�VHSDUDWH�
WKH�SDUNLQJ�DUHD�IURP�WKH�LPSRUW�YHKLFOHV��/LNHZLVH��WKH�YHKLFOH�\DUG�PXVW�KDYH�WKH�
RSWLFDO�FKDUDFWHU�UHFRJQLWLRQ��2&5��V\VWHP�DQG�PXVW�EH�V\QFKURQL]HG�ZLWK�WKH�SRUW�
UHFRJQLWLRQ�QHWZRUN��3KDVH���ZLOO�KDYH�WKH�RSWLRQ�WR�SDUN������SDUNLQJ�VSDFHV��)RU�
WKH�VHFRQG�SKDVH�ZLOO�FRXQW������SDUNLQJ�ORWV�

x &RQWDLQHU�ZDVKLQJ�ZDUHKRXVH

7KH�FRQWDLQHU�ZDVKLQJ�ED\�LQ�WKH�ILUVW�SKDVH�ZLOO�KDYH�D�FOHDQLQJ�HIIHFWLYHQHVV�RI�
����7(8V�SHU�GD\��VWDFNHG�LQ�FROXPQV�RI���FRQWDLQHUV��LW�LV�H[SHFWHG�WR�UHFHLYH�D�
WRWDO� RI� �������� UHIULJHUDWHG� FRQWDLQHUV� SHU� \HDU�� ZKLFK� PXVW� KDYH� KLJK� TXDOLW\�
VWDQGDUGV��WDNLQJ�LQWR�DFFRXQW�LQ�PLQG�WKDW�WKH�LPSRUW�ZLOO�EH�D�SHULVKDEOH�SURGXFW�DV�
LV�WKH�EDQDQD�

x 5HSDLU�DQG�WUDLQLQJ�ZDUHKRXVH

7KLV�ZDUHKRXVH ZLOO�KDYH�D�UHSDLU�DUHD�RI����7(8V�SHU�GD\��WDNLQJ�LQWR�DFFRXQW�WKDW�
����RI�WKH�FRQWDLQHUV�WKDW�DUH�GLVSRVHG�LQ�WKH�SRUW�PXVW�EH�UHSDLUHG�DQG�DGMXVWHG�LQ�
RUGHU�WR�EH�WUDQVSRUWHG�

x 3UH�7ULS ,QVSHFWLRQ

,W�UHIHUV�WR�DQ�LQVSHFWLRQ�EHIRUH�WKH�WULS��+RZHYHU��WKH�SRUW�FRQFHSW�LV�D�PHFKDQLFDO�
UHYLVLRQ�WKDW�PXVW�EH�PDGH�WR�DOO�FRQWDLQHUV�WKDW�HQWHU�RU�OHDYH�WKH�SRUW��,Q�WKLV�DUHD��
WKH�VWDWXV�RI�WKH�GRRUV��VFUHHQV�DQG�KRRNV�LV�FKHFNHG��FKHFNLQJ�WKDW� WKH\�GR�QRW�
VKRZ�VWUXFWXUDO� IDXOWV�RU�KROHV�� ,Q�WKH�FDVH�RI�UHIULJHUDWHG�FRQWDLQHUV�� LW� LV�YHULILHG�
KRZ�WKH�HQJLQH�DQG�HOHFWULFDO�FRQQHFWLRQV�DUH��DPRQJ�RWKHUV�

x 5HIULJHUDWHG�FRQWDLQHU�DUHD
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7KH SRUW�ZLOO�KDYH�LQ�LWV�ILUVW�SKDVH�D�VWRUDJH�RI�UDFNV�RI���OHYHOV�RI�FRQWDLQHUV�LQ�URZV�
RI����DUUDQJHG�LQ�VXFK�D�ZD\�VR�WKDW�WKH�57*�DQG�DQ�RSHUDWRU�YHULI\�LWV�IXQFWLRQDOLW\�
FRQVWDQWO\�DQG�LWV�RSHUDWLRQ�ERWK�LQ�H[LW�DQG�HQWU\��)RU�WKH�VHFRQG�SKDVH�WKHUH�ZLOO�
EH�D�SDWLR�IRU�HPSW\�UHIULJHUDWHG�FRQWDLQHUV�RU������7(86��,QFOXGLQJ��D�VWRUDJH�DUHD�
WKDW�ZLOO�KDYH�WKHLU�UHVSHFWLYH�5$&.6��,Q�FDVH�WKH�GHPDQG�IRU�FRQWDLQHUV�FDQQRW EH�
FRYHUHG�E\� WKH�GHVLJQ�� WKHUH�ZLOO�EH�VRPH�32:(5�3$&.6�FRQWDLQHUV�ZKLFK�DUH�
FRQWDLQHUV DGDSWHG�DV�HOHFWULF�VWDWLRQV�WR�VXSSO\�HQHUJ\�FRQVWDQWO\�

x )XOO�FRQWDLQHU�DUHD

)XOO�FRQWDLQHUV�DUH�UHIHUUHG�WR�DV�DOO�FDUJR�WKDW�LV�GLVSRVHG�LQVLGH�GU\�RU�WUDGLWLRQDO�
FRQWDLQHUV�� WKDW� LV��FRQWDLQHUV� WKDW�DUH�QRW� UHIULJHUDWHG��7UDQVSRUWLQJ� ORRVH�RU� WLHG�
FDUJR�LQVLGH�D�FRQWDLQHU�IRU�SURWHFWLRQ�RI�WKH�HQYLURQPHQW�

7KHVH� FRQWDLQHUV� FDQ� WUDQVSRUW� YHKLFOHV�� LQIUDVWUXFWXUH�� ZRRG�� HWF�� 7KH� WRWDO�
FRQVWUXFWLRQ�RI�WKH�VDPH�ZLOO�EH�GRQH�LQ�WKH�ILUVW�SKDVH��,W�ZLOO�KDYH�PDFKLQHU\�VXFK�
DV�57*��5HDFK�6WDFNHU��DQG�YDFXXP�OLIWV�IRU�ORDGLQJ�DQG�XQORDGLQJ�WKHP�

x &RQVROLGDWLRQ�DQG�GHFRQVROLGDWLRQ ZDUHKRXVHV

&RQVROLGDWLRQ�DQG�GHFRQVROLGDWLRQ�ZDUHKRXVHV�DUH�DQ�DUHD�LQ�ZKLFK�PHUFKDQGLVH�
DQG���RU�SURGXFW�WKDW�LV�LPSRUWHG�RU�H[SRUWHG�LV�XQORDGHG�DQG�ORDGHG�UHVSHFWLYHO\��
7KHVH�DUHDV�DOORZ�WR�REVHUYH�WKH�TXDOLW\�RI�WKH�PHUFKDQGLVH��GHWDLOLQJ�WKDW�WKHUH�LV�
QR�GDPDJH�SURGXFHG�LQ�WKH�WULS�RU�LQ�VRPH�RFFDVLRQV�LQ�WKH�VDPH�XQORDGLQJ�SURFHVV�

7KHUH�ZLOO�EH�D�FORVHG�ZDUHKRXVH�LQ�WKH�ILUVW�DQG�VHFRQG�SKDVH��,W�ZLOO�KDYH�HQWUDQFHV�
DQG�H[LW�RI� WUXFNV� IRU� WKH� ORDGLQJ�DQG�XQORDGLQJ�RI�FRQWDLQHUV�RQ� LWV� ORQJHVW�VLGH��
/LNHZLVH�� WKH� ZDUHKRXVH ZLOO� EH� FORVHG� VR� WKDW� WKH\� DUH� QRW� DIIHFWHG� E\� WKH�
HQYLURQPHQW��7KH�IROORZLQJ�ZLOO�EH�LWV�DUHDV�RI�RSHUDWLRQ�

R &XVWRPHU�VHUYLFH�RIILFH

R 5HVWLQJ�DUHD

R 5HFRUGV

R 6WRUDJH�'LUHFWRU

R 6WRUDJH�6XSHUYLVRU

,W�ZLOO�EH�D�FORVHG�ZDUHKRXVH�IURP�VWUXFWXUDO�PDVRQU\�ZDOOV��ZLWK�DQ�HQWUDQFH�DQG�
H[LW�SDUDOOHO� WR� WKH� ORQJHVW�VLGH�RI� WKH�ZDUHKRXVH��(DFK�HQWU\�PXVW�EH�GLYLGHG�E\�
FROXPQV��ZKLFK�PXVW�EH�VHSDUDWHG�DFFRUGLQJ�WR�WKH�GHVLJQ GXPS�WUXFN��ZKLFK�ZLOO�
EH����P�IRU�KDQGOLQJ�HTXLSPHQW�DQG�WRROV��DQG�ZLOO�EH�VXSSRUWHG�RQ�D�PRRULQJ�EHDP�
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WR�VXSSRUW� WKH�SURGXFW� ORDG�DQG� WKH� WHDPV� WKHPVHOYHV��7KH� URRI�ZLOO�EH�PDGH�E\�
PHDQV�RI�D�WULDQJXODU�WUXVV�

x 3HULVKDEOH ZDUHKRXVH

:DUHKRXVH GHVLJQHG�IRU�WKH�FRQVHUYDWLRQ�DQG�TXDOLW\�RI�IRRG��ZKLFK�ZLOO�EH�KHUPHWLF�
DQG�ZLOO� KDYH� VRPH� HQJLQHV� IRU� UHIULJHUDWLRQ� WKDW� FDQ� SUHVHUYH� WKH� SURSHUWLHV� RI�
EDQDQDV�DQG�RWKHU�SHULVKDEOH�SURGXFWV��SLQHDSSOHV��JUDSHV��DSSOHV��DPRQJ�RWKHUV��

x %XON�VLORV

)RU�WKH�VWRUDJH�RI�VROLG�EXONV��WKHUH�ZLOO�EH�D�YHUWLFDO�VLORV�EDWWHU\�FRQILJXUDWLRQ�DUHD�
���� SKDVH� ,� VLORV� DQG� ���SKDVH� ,,� VLORV�� IRU� D� WRWDO� RI� ��� VLORV���2Q� DYHUDJH� LW� LV�
HVWLPDWHG�WR�UHFHLYH��������W���ERDW��ZLWK�DQ�DYHUDJH�RI����ERDWV�SHU�\HDU��WKDW�LV����
ERDWV�SHU�PRQWK��6HH )LJXUH�1XP� ���� \�7DEOH�1XP� ������

1H[W��D�WDEOH�LV�SUHVHQWHG�LQ�ZKLFK�WKH�VWRUDJH�FDSDFLW\�DQG�LWV�UHVSHFWLYH�SKDVHV�RI�
FRQVWUXFWLRQ�DUH�GHWDLOHG�

7DEOH�1XP� ������%XON�VWRUDJH�FDSDFLW\

&$3$&,7<�)25�:$5(+286(6�*5$,16�$1'�%($16�38(572�%$+Ë$�&2/20%,$�'(�85$%È

:$5(+286(�*5$,16 3+$6(�� 3+$6(�� 3+$6(���

&DSDFLW\�LQ�IODW�VLORV ���
 ���� ����

1XPEHU�RI�VLORV����
 � �

&DSDFLW\�LQ�IODW�VLORV ���
 ���� ����

1XPEHU�RI�VLORV����
 � �

7HPSRUDU\�VWRUDJH �����

727$/�7216�2)�0$,=(�6725$*(������
.J��P���$7�($&+�3+$6(

����� ����� �����

&$.(6�:$5(+286( 3+$6(��� 3+$6(��� 3+$6(�����

&DSDFLW\�LQ�IODW�VLORV����
 ����

1XPEHU�RI�VLORV����
 �

&DSDFLW\�LQ�IODW�VLORV����
 ���� ����
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&$3$&,7<�)25�:$5(+286(6�*5$,16�$1'�%($16�38(572�%$+Ë$�&2/20%,$�'(�85$%È

:$5(+286(�*5$,16 3+$6(�� 3+$6(�� 3+$6(���

1XPEHU�RI�VLORV����
 � �

&DSDFLW\�LQ�FRQLFDO�VLORV����
 ���� ����

&DSDFLW\�LQ�FRQLFDO�VLORV����
 � �

7LO�WXS�W\SH�FHOODU��IRU�FDNHV�RU�IHUWLOL]HUV��RI�������
P��ZLGWK�[�������P��RI�/RQJW��EHWZHHQ�FHQWHUV

����

4XDQWLW\�RI�ZDUHKRXVHV �
727$/�7211(6�2)�6725$*(�2)�&$.(6�,1�
(9(5<�3+$6(������.J��P��

������ ����� �����

727$/�$&&808/$7('�$7�7+(�(1'�2)�
($&+�3+$6(

������ ������ ������

6RXUFH��6WXG\�RI�VROLG�EXON�XQORDGLQJ�PDUNHWV�LQ�3XHUWR�%DKtD�&RORPELD�GH 8UDEi��7XUER��8UDEi��(GLDJUR��6HSWHPEHU������

7KH� WRWDO� FDSDFLW\� LQ� WKH� ILUVW� VWRUDJH� SKDVH� ZLOO� EH� ������� W�� 7KDW� LV�� LW� KDV� WKH�
FDSDFLW\�WR�VWRUH���ERDWV�RI��������W��,Q�DGGLWLRQ��LW�SURYLGHV�����IRU�PRUH�VWRUDJH��
/LNHZLVH��WKH�VHFRQG�SKDVH�FRYHUV�WKH�GHPDQG�HVWDEOLVKHG�E\�D�VKLS��$QG�ILQDOO\�IRU�
IXWXUH�SKDVHV��LW�LV�H[SHFWHG�WR�XQORDG�D�VKLS�LQ�WKH�VKRUWHVW�WLPH�SRVVLEOH�E\�VWRULQJ�
LW�LQ�WKH�UHFHLSW�KRSSHU�WKDW�ZLOO�KDYH�WKH�FDSDFLW\�RI��������W �

7KH�PDLQ�ORDGV�RI�VROLG�EXONV�DUH�

x $QLPDO�IHHG����������WRQHV ��\HDU

x :KHDW����������WRQHV ��\HDU

x &RUQ���������WRQHV ��\HDU

x )HUWLOL]HUV���������WRQHV ��\HDU

� (GLDJUR��678'<�2)�',6&+$5*(�0$5.(76�2)�62/,'�*5$1(/6�,1�38(572�%$+Ì$�&2/20%,$��785%2��85$%$��6HSWHPEHU������
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)LJXUH�1XP� ������6LORV�DQG�JUDLQ�VWRUDJH�ZDUHKRXVHV�3XHUWR�%DKtD�&RORPELD�GH�8UDEi�
6RXUFH��(',$*52������

x 3RUW�IDFLOLWLHV�IRU�KDQGOLQJ�OLTXLG�EXON�RWKHU�WKDQ�K\GURFDUERQV

7KH�SRUW�IDFLOLWLHV�IRU�WKH�KDQGOLQJ�RI�OLTXLG�EXON�FDUJR�ZLOO�EH�VSHFLILHG�IRU�ORDGLQJ���
XQORDGLQJ�DQG�VWRUDJH�RI�YHJHWDEOH�RLO�RU�SDOP�DQG�LPSRUW�RI�OLTXLG�EDQDQD�LQGXVWU\�

7KLV�IDFLOLW\�ZLOO�KDYH�WKH�VWRUDJH�FDSDFLW\�RI��������EOV�������P���FRUUHVSRQGLQJ�WR�
WKH�ORDG�RI�D�������GZW�YHVVHO��)RU�WKH�IDFLOLW\�RQ�ODQG�KDV�EHHQ�DYDLODEOH���WDQNV�RI�
�������EOV��ZLWK�GLPHQVLRQV�RI������P�LQ�GLDPHWHU�DQG������P�LQ�IUHH�KHLJKW��)RU�WKH�
FRQWDLQPHQW� RI� WKH� WDQNV� D� ����P�ZDOO� KDV� EHHQ� GHVLJQHG� LQ� VXFK� D�ZD\� WKDW� LW�
FRQWDLQV������WDQN�FDSDFLW\�SOXV�D����FP�IUHH�HGJH�

$GGLWLRQDOO\��WKLV�DUHD�WKLV�IDFLOLW\�ZLOO�KDYH�D�GLVSDWFK�V\VWHP�FRQVLVWLQJ�RI���SXPSV��
IRXU�FRQVWDQW�ZRUN�DQG�RQH�EDFNXS��D�FRQWURO�URRP�DQG�D�TXDUWHU�RI�IRDP��DV�SDUW�RI�
WKH�ILUHILJKWLQJ�V\VWHP�RI� WKH�SRUW� IDFLOLW\��7KLV�V\VWHP�LV�GLUHFWO\�FRQQHFWHG� WR� WKH�
ILOOLQJ�LVODQG�RI�WDQN�FDUV��VHH )LJXUH�1XP� �������ZLWK�SURYLVLRQ�RI���VLPXOWDQHRXV�
ORDGLQJ�VWDWLRQ�
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)LQDOO\��WKHUH�ZLOO�EH�D�WUDQVSRUW�V\VWHP E\ UHSXPSLQJ WKURXJK�D����LQFK�GLDPHWHU�
SLSH�IRU�HDFK�RI�WKH�WDQNV�DQG�LW�ZLOO�EH�FRQQHFWHG�WR�WKH�PDQLIROG�RU�IORZ�GLVWULEXWRU�
WRZDUGV�WKH�PDULWLPH�GRFN�

)LJXUH�1XP� ������/LTXLG�EXON�VLORV�
6RXUFH��3,2�6$6��6HSWHPEHU������

)LUH�V\VWHP

7KH� XVH� RI� WKH� VKDUHG� WDQN� LQVWDOODWLRQ� DQG� WKH� ILUH� QHWZRUN� DUH� SURMHFWHG�� ZLWK�
K\GUDQWV�FRQQHFWHG�DW�WKH�FUXFLDO�SRLQWV�RI�WKH�LQIUDVWUXFWXUH�DQG�PRUH�OLNHO\�WR�EH�
DIIHFWHG�E\�VXFK�D�ULVN�

$FFRUGLQJ�WR�7LWOH�-�RI�WKH�(DUWKTXDNH�5HVLVWDQW 6WDQGDUG�� ������DQG�&RORPELDQ�
7HFKQLFDO� 6WDQGDUGV� ����� DQG� ������ FULWHULD� DUH� VSHFLILHG� IRU� WKH� ILUH� SURWHFWLRQ�
V\VWHP�WR�EH�SURMHFWHG� LQ� WKH�SURMHFW��/LNHZLVH��DOO�GHVLJQ�DQG�FRQVWUXFWLRQ� LQ� WKH�
IROORZLQJ�SKDVHV�RI�WKH�SURMHFW�PXVW�DGKHUH�WR�WKHVH�WZR�VWDQGDUGV��DQG�DSSO\�WKH�
FRUUHVSRQGLQJ�OHJLVODWLRQ�

&DWHJRUL]DWLRQ
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$FFRUGLQJ� WR� SDUDJUDSK� -����� RI� WKH�165����� LW� LV� HVWDEOLVKHG� KRZ� WKH�SURMHFWHG�
EXLOGLQJV�EHORQJ�WR�&DWHJRU\�,,,��DV�EXLOGLQJV�ZLWK� ORZ�FRPEXVWLRQ�FDSDFLW\��EHLQJ�
ZDUHKRXVHV�DQG�LQGXVWULDO�EXLOGLQJV�WKDW�GR�QRW�KDQGOH�ZRRG��SDLQWV��SODVWLFV��FRWWRQ��
IXHO�RU�H[SORVLYHV�RI�DQ\�NLQG��:LWKLQ�FDWHJRU\�)����ZLWK�D�IXHO�SRWHQWLDO�&F�������

)ORZ�RI�WKH�ILUH�V\VWHP

$FFRUGLQJ� WR� &RORPELDQ� 7HFKQLFDO� 6WDQGDUG� 17&� ������ WKH� ILUH� V\VWHP� LV�
FDWHJRUL]HG�DV�D &ODVV�,�6\VWHP���$�V\VWHP�SURYLGHG�ZLWK����PP��������LQFK��KRVH�
VWDWLRQV�WR�VXSSO\�ZDWHU�IRU�XVH�E\�ILUHILJKWHUV�DQG�WUDLQHG�SHUVRQQHO��WKH�KDQGOLQJ�RI�
KHDY\�MHWV�IRU�ILUH�´

:KHQ�D�PDLQ�QHWZRUN� �KRUL]RQWDOO\�� LQ� WKH�&ODVV� ,�V\VWHP�VXSSOLHV� WKUHH�RU�PRUH�
KRVH�FRQQHFWLRQV�RQ�DQ\�IORRU��DV�LV�WKH�FDVH�RI�WKH�FRQFHSWXDOO\�SURMHFWHG�QHWZRUN��
ZKHUH�DW�WKH�JURXQG�OHYHO�WKHUH�DUH���EUDQFKHV�RI�SLSHOLQH�WKH�PDWUL[�RI�WKH�V\VWHP��
WKH�PLQLPXP�IORZ�IRU�WKH�PDLQ�QHWZRUN��KRUL]RQWDOO\��RI�JUHDWHU�K\GUDXOLF�GHPDQG�
ZLOO�EH������/���PLQ������JSP��

+\GUDQWV

7KH�EXLOGLQJV�DQG�VWRUDJH�DUHDV�PXVW�EH�SURWHFWHG�E\�D�V\VWHP�RI�IL[HG�VRFNHWV�IRU�
ILUHILJKWHUV� DQG� ILUH� H[WLQJXLVKLQJ� KRVHV� GHVLJQHG� LQ� DFFRUGDQFH� ZLWK� WKH� ODWHVW�
YHUVLRQ�RI�WKH�&RGH�IRU�WKH�VXSSO\�DQG�GLVWULEXWLRQ�RI�ZDWHU�IRU�H[WLQJXLVKLQJ�ILUHV�LQ�
EXLOGLQJV��17&�������DQG�ZLWK�&RGH�IRU�WKH�,QVWDOODWLRQ�RI�9HUWLFDO�3LSLQJ�6\VWHPV�
DQG� +RVHV�� 1)3$� ���� 7KH 7DEOH� 1XP� ���� GHWDLOV� WKH� FRQVWUXFWHG� DUHDV� WKDW�
UHTXLUH�WKH�LQVWDOODWLRQ�RI�K\GUDQWV�LQ�WKH�RQVKRUH�IDFLOLWLHV�

7DEOH�1XP� ������$UHDV�EXLOW�RQVKRUH IDFLOLWLHV�WKDW�UHTXLUH�K\GUDQWV
8VH $UHD��P��

216+25( )$&,/,7,(6 3KDVH , 3KDVH�,, 3KDVH�,,, 7RWDO
6LORV�EDWWHULHV ������ ����� ����� ������

:DUHKRXVH�]RQH ������ ����� � ������
&RPPRQ�]RQHV ������ ������

$GPLQLVWUDWLRQ�EXLOGLQJV�DQG�VHUYLFHV ����� � � �����
(OHFWULFDO�VXEVWDWLRQV ����� � � �����

727$/ �������
6RXUFH��&RQFHSWXDO�HQJLQHHULQJ�RI�LQWHJUDWHG�PDQDJHPHQW�RI�ZDWHU�UHVRXUFHV�LQ�3XHUWR�%DKtD�&RORPELD�GH�8UDEi��3,2�
6$6��2FWREHU������

$SSO\LQJ� WKH� FULWHULRQ� RI� LWHP� -������� RI� WKH� 165����� WKH� QXPEHU� RI� K\GUDQWV� LV�
HVWLPDWHG� DV� �������������P��  � �������� WKDW� LV�� ��� K\GUDQWV�� 7KH� IORZ� RI� HDFK�
K\GUDQW�PXVW�EH����/�V�

,QWHUQDO�QHWZRUNV�RI�VSULQNOHUV�� GLIIXVHUV
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'XH�WR�WKH�IDFW�WKDW�QR�EXLOGLQJV�ZLWK�PRUH�WKDQ�WKUHH�>�@�IORRUV�DUH�SODQQHG��LW�LV�QRW�
QHFHVVDU\�WR�KDYH�DQ�LQWHUQDO�ILUH�QHWZRUN�LQVWDOOHG�LQ�WKH�SURMHFW�EXLOGLQJV��%XLOGLQJV�
PXVW�EH�SURWHFWHG�E\�D�SRUWDEOH�ILUH�H[WLQJXLVKHU�V\VWHP��GHVLJQHG�LQ�DFFRUGDQFH�
ZLWK�WKH�ODWHVW�YHUVLRQ�RI�WKH�3RUWDEOH�)LUH�([WLQJXLVKHUV�VWDQGDUG��17&������DQG�
WKH�3RUWDEOH�)LUH�([WLQJXLVKHU�6WDQGDUG��1)3$����

0LQLPXP�VXSSO\

7KH� ZDWHU� VXSSO\� PXVW� EH� FDSDEOH� RI� VXSSO\LQJ� WKH� GHPDQG� RI� WKH� V\VWHP�
HVWDEOLVKHG� LQ� LWHP������� IRU� DW� OHDVW� ���PLQXWHV�� WKH� HVWLPDWHG� WLPH�RI� DUULYDO�RI�
ILUHILJKWHUV��7KDW�PHDQV��WKDW�WKH�PLQLPXP�VWRUDJH�YROXPH�RI�WKH�WDQN�LV�UHODWHG�WR�
WKH�YROXPH����������� �������/��

3LSH�DQG�DFFHVVRULHV

7KH�PLQLPXP�QRPLQDO�GLDPHWHU�IRU�WKH�PDLQ�QHWZRUN�DQG�VXSSO\�SLSHV��WDNLQJ�LQWR�
DFFRXQW� WKDW� WKH�WRWDO�DFFXPXODWHG�IORZ�LV�����JSP��DQG�WKDW� WKH�WRWDO�GLVWDQFH�RI�
SLSH�IURP�WKH�IXUWKHVW�RXWOHW�LV�JUHDWHU�WKDQ�������LW�PXVW�EH���LQFKHV�7KH�FRQQHFWLRQ�
WR� WKH� SURMHFWHG� VWRUDJH� WDQN�PXVW�KDYH� LQGLFDWRU� W\SH� YDOYHV� DQG� FKHFN� YDOYHV��
DSSURYHG�DQG�ORFDWHG�QHDU�WKH�DIRUHPHQWLRQHG�WDQN�

9DOYHV�PXVW�EH�LQVWDOOHG�WR�LVRODWH�HDFK�RI�WKH�PDLQ�QHWZRUNV�ZLWKRXW�LQWHUUXSWLQJ�WKH�
VXSSO\�WR�WKH�RWKHU�PDLQ�QHWZRUNV�IURP�WKH�VDPH�VRXUFH�RI�VXSSO\��,QGLFDWHG�W\SH�
YDOYHV�VKRXOG�EH�LQVWDOOHG�DW�WKH�RXWOHW�RI�WKH�PDLQ�QHWZRUN�WR�FRQWURO�EUDQFKHV�WKDW�
VXSSO\�UHPRWH�KRVH�VWDWLRQV��LQ�WKH�ORFDWLRQV�GHWDLOHG�LQ�WKH )LJXUH�1XP� �����

6WRUDJH

:LWK� WKH�PLQLPXP� VWRUDJH� YROXPH� RI� WKH� WDQN� GHILQHG�DV� �������� /� >����P�@� D�
UHFWDQJXODU�JHRPHWU\� LV�HVWDEOLVKHG��ZLWK�GLPHQVLRQV�RI���P�ORQJ����P�ZLGH���P�
KLJK�SOXV�D�IUHH�HGJH�RI�����P�

6\VWHP�DJDLQVW�ILUH�LQ�WKH�SURMHFWHG�'RFN

7KH� ILUH�SURWHFWLRQ�V\VWHP� LQ� WKH�SURMHFWHG�'RFN�ZLOO�EH�H[HFXWHG�E\�PHDQV�RI�D�
SXPSLQJ� HTXLSPHQW� WKDW� ZLOO� H[WUDFW� VHDZDWHU�� 7KH� V\VWHP� IRU� VXSSO\LQJ� WKH� ��
XQGHUJURXQG�K\GUDQWV�DW�WKH�GRFN�ZLOO�EH�FRPSRVHG�RI�

x :DWHU�LQMHFWLRQ�SRLQW�DJDLQVW�ILUH�
x 'LVWULEXWLRQ�QHWZRUN� FRPSRVHG�RI�����PP�39&�SLSHV��ZLWK� IODQJHG� MRLQWV��

7KHVH� SLSHV�ZLOO� EH� KXQJ� WR� WKH� XQGHUVLGH� RI� WKH� VODE� RI� WKH� GRFN�ZLWK� D�
WUDQVSRUW�FDSDFLW\�RI�DSSUR[LPDWHO\������*30�DQG�D�PD[LPXP�ORDG�ORVV�RI�
������P�F�D�
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x 8QGHUJURXQG�K\GUDQWV��SURWHFWHG�E\�D�FDVW�LURQ�ER[�DQG�DWWDFKHG�WR�WKH�VLGH�
RI�WKH�VODE�RI�WKH�GRFN�

)LJXUH�1XP� ������/RFDWLRQ�RI�YDOYHV�IRU�VHFWRUL]DWLRQ�RI�WKH�ILUH�QHWZRUN��UHG�DUURZ�ZLWK�EOXH

6RXUFH��&RQFHSWXDO�HQJLQHHULQJ�RI�LQWHJUDWHG�PDQDJHPHQW�RI�ZDWHU�UHVRXUFHV�LQ�3XHUWR�%DKtD�
&RORPELD�GH 8UDEi��3,2�6$6��2FWREHU������

)LUH�V\VWHP�LQ�WKH�RLO�VWRUDJH�DUHD�RI�WKH�IRRG�LQGXVWU\

6SHFLILHV�WKH�QHHG�WR�KDYH�DW�OHDVW�WZR�W\SH�.�VDWHOOLWH�H[WLQJXLVKHUV��ZKLFK�PXVW�EH�
LQ�DFFRUGDQFH�ZLWK�WKH�WHFKQLFDO�VWDQGDUGV�17&������17&�������17&�������1)3$�
����

/LNHZLVH��LW�LV�DOVR�SODQQHG�WR�LQVWDOO�D�IRDP�VSULQNOHU�V\VWHP�JLYHQ�WKH�PDWHULDO�WR�EH�
VWRUHG��WKHUH�ZLOO�EH�D�IL[HG�V\VWHP�RI�ZDWHU�VSUD\�RU�IRDP��FRQVLVWLQJ�EDVLFDOO\�RI�
ZHW� SLSH�� FRQQHFWHG� WR� D� IRDP� WDQN� FRQQHFWHG� LQ� WXUQ� WR� WKH� VXSSO\� IRU� WKH� ILUH�
QHWZRUN��LQ�WKH�FDVH�RI�IRDP�VSULQNOHUV��7KH�ZHW�SLSHOLQH�ZLOO�EH�SURYLGHG�ZLWK�VSHFLILF�
VSUD\�QR]]OHV�HTXLSSHG�ZLWK�WKHUPDO�ILULQJ�EOLVWHU��ERWK�IRU�IRDP�XQORDG DQG�IRU�LWV�
GLVWULEXWLRQ�RQ�WKH�VXUIDFH�WR�EH�SURWHFWHG��7KH�SLSHV�ZLOO�KDYH�D�VORSH�RI�������PP�
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��P� WRZDUGV� WKH� FRQWURO� SRVW� WR� DOORZ� WKHLU� GUDLQDJH�� )RU� WKH� GHVLJQ� RI� WKH� IRDP�
QHWZRUN��WKH�SURYLVLRQV�RI�6WDQGDUG�1)3$����$�PXVW�EH�IROORZHG�

*HQHUDO�GHVFULSWLRQ�DQG�FKDUDFWHULVWLFV�RI�WKH�IRDP�FRQFHQWUDWH��7KH�ORZ�H[SDQVLRQ�
IRDP�H[WLQJXLVKLQJ�V\VWHP�LV�FKRVHQ��FRQVLGHULQJ�WKDW�LW�LV�WKH�PRVW�VXLWDEOH�IRU�WKH�
VWRUHG�PDWHULDO�� ,W�ZLOO� EH�DQ�DXWRPDWLF� V\VWHP�� VLQFH� WKHUPDO� VSULQNOHUV�ZLWK�ZHW�
SLSHV�ZLWK�IRDP�LQMHFWLRQ�ZLOO�EH�XVHG��7KH�H[WLQJXLVKLQJ�DJHQW�ZLOO�EH�WKH����$)))�
IRDP�FRQFHQWUDWH��,W�LV�WKH�PRVW�VXLWDEOH�IRU�WKH�VWRUHG�PDWHULDO��VLQFH�LW�LV�IXHO�ZLWK�
ORZ�ZDWHU�VROXELOLW\��,WV�FKDUDFWHULVWLFV�DUH�WKH�IROORZLQJ��'HQVLW\��������J���P/��S+��
�����5HIUDFWLYH�LQGH[����������&RHIILFLHQW�RI�H[WHQVLELOLW\������

,Q�ILUH�DFFLGHQWV�LQYROYLQJ�RLOV�RI�YHJHWDEOH�RU�DQLPDO�RULJLQ�ZDWHU�VKRXOG�QRW�EH�XVHG�
VLQFH�WKHUH�ZRXOG�EH�H[SORVLRQV�ZLWK�WKH�FRQVHTXHQW�VSODVKLQJ�RI�RLO�WKDW�GXH�WR�LWV�
KLJK�WHPSHUDWXUH�ZRXOG�UHVXOW�LQ�VHULRXV�EXUQV�LQMXULHV�WR�SHRSOH�SUHVHQW�LQ�WKH�SODFH�
DQG�WR�WKH�ILUH�IRFXV�GLVSHUVLRQ�

,Q�RUGHU�WR�LPSURYH�WKH�ODERU�DQG�HQYLURQPHQWDO�VDIHW\�FRQGLWLRQV�RI�WKH�DUHD��EDVLF�
HOHPHQWV�PXVW�EH�DYDLODEOH�WR�SUHYHQW�WKH�VSUHDGLQJ�RI�D�IXHO�RU�OXEULFDQW�VSLOO�LQ�WKH�
LJQLWLQJ�VWDWH��DV�ZHOO�DV�LWV�LQILOWUDWLRQ�LQWR�WKH�VXEVRLO��7KH�UXQRII�DQG�ILUH�VLWXDWLRQ�
FDQ�EH�VWRSSHG�ZLWK�JXWWHUV�DQG�FRQWDLQPHQW�EDUULHUV�RU�GDPV�DURXQG�WKH�VSLOO��DQG�
WKHQ�SLFN� LW�XS�ZLWK�VRPH�DEVRUEHQW�PDWHULDO�VXFK�DV�VDQG� WKDW�VKRXOG�EH�UHDGLO\�
DYDLODEOH�

7KH� PDWHULDO� FROOHFWHG� PXVW� EH� KDQGOHG� DV� D� KD]DUGRXV� ZDVWH�� VR� LW� PXVW� EH�
GLVSRVHG�RI�LQ�DQ�DXWKRUL]HG�SODFH�RXWVLGH�WKH�ILUH�FRQWDLQPHQW�DUHD�RU�EXULHG�LQ�D�
ZDWHUSURRIHG�ZHOO��DYRLGLQJ�WKH�SRVVLELOLW\�RI�FRQWDPLQDWLQJ�ZDWHU�UHVRXUFHV��6DQG�
VKRXOG�EH�VSUHDG�RQ�WKH�VXUIDFH�ZKHUH�WKH�VSLOO�RFFXUUHG��DQG�ZDLW�D�IHZ�PLQXWHV�
XQWLO�WKH�VFDWWHUHG�PDWHULDO�DEVRUEV�WKH�LJQLWLRQ�UHVXOW��7KH�VDQG�WKDW�KDV�DEVRUEHG�
WKH�VSLOOHG�SURGXFW�VKRXOG�EH�VZHSW��RU�SLFNHG�XS�ZLWK�D�VKRYHO��DQG�SODFHG� LQ�D�
FRQWDLQHU�ZLWK�WKH�LQGLFDWLRQ�RI�WKH�FRQWHQW��ZKHUH�WKH\�ZLOO�EH�NHSW�XQWLO�WKHLU�ODWHU�
HOLPLQDWLRQ��UHDVRQ�ZK\�LW�PXVW�KDYH�D�VWRUDJH�RI�PLQLPXP���P��RI�VDQG�ZLWKLQ�WKH�
YLFLQLW\�RI�ZKDW�LV�SURWHFWHG�E\�WKH�GLNH��LQ�D�SODFH�WKDW�LV�HDV\�WR�UHDFK LQ�FDVH�RI�
HPHUJHQF\��,W�LV�QHFHVVDU\�WKDW�WKH�RSHUDWRU�DQG�WKH�ILUH�EULJDGHV�ZHDU�SURWHFWLYH�
JORYHV�DQG�D�QLWULOH�UXEEHU�IDFH�PDVN���

x (VWLPDWHG�([FDYDWLRQV

�� &RQFHSWXDO�HQJLQHHULQJ�RI�LQWHJUDWHG�ZDWHU�UHVRXUFHV�PDQDJHPHQW�LQ�3XHUWR�%DKtD�&RORPELD�GH 8UDEi��3,2�6$6��2FWREHU�
����
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:RUN RI�H[FDYDWLRQV RQ�ODQG�DUH�QRW�FRQWHPSODWHG��GXH�WR�WKH�FRQFHSW�RI�VWDELOL]DWLRQ�
RI�WKH�ODQG�DQG�ILQDO�ILQLVKLQJ�RI�WKH�RQVKRUH�WHUPLQDO��7KHUH�LPSURYHPHQW�RI�WKH�ODQG�
LV� FRQWHPSODWHG� ZLWKRXW� H[FDYDWLRQV�� E\� VWDELOL]DWLRQ� E\� FRPSDFWLRQ�� SUHORDG��
FROXPQV�RI�JUDYHO��DPRQJ�RWKHUV��7KH�PDWHULDO�RI�VWULSSLQJ RI�DSSUR[LPDWHO\��������
P���ZLOO�EH�DUUDQJHG�DQG�FRPSDFWHG�IRU�XVH�RI�MDUV�DORQJ�WKH�ULJKW�EDQN�RI� WKH�WKH�
/HRQ�5LYHU�

x %XLOGLQJV

7KH�PDLQ�EXLOGLQJV�WKDW�DUH�LQ�WKH�WHUPLQDO�RQ�ODQG�DUH�

� 6XUYHLOODQFH�DQG�FRQWURO�EXLOGLQJ

� $GPLQLVWUDWLRQ�EXLOGLQJ

� 'LQLQJ�EXLOGLQJ�IRU�ZDUHKRXVH�DUHDV

� /RGJLQJ�DUHD�RI�WKH�DQWL�QDUFRWLFV�SROLFH

� ,QVSHFWLRQ�ZDUHKRXVH�IRU�SHULVKDEOH�H[SRUWV

� ,PSRUW�LQVSHFWLRQ�ZDUHKRXVH

� 0DLQWHQDQFH�ZRUNVKRS

� 5HSODFHPHQWV�ZDUHKRXVH

� )LUH�EXLOGLQJ

� 1XUVLQJ

� *DV�VWDWLRQ

� )XHO�VWRUDJH�DQG�RIILFH�

������� ,QIUDVWUXFWXUH DVVRFLDWHG�ZLWK�WKH�SURMHFW

��������� &DPSV

7KH�FRQFHSWLRQ�RI�WKH�SURMHFW�SURSRVHV�WKH�LQVWDOODWLRQ�RI�SRUWDEOH�XQLWV�VXFK�DV�WKH�
XVH�RI�RIILFHV�DQG�QHFHVVDU\�IDFLOLWLHV�GXULQJ�WKH�FRQVWUXFWLRQ�RI�WKH�SRUW��%HFDXVH�
RI�IRRG�KDQGOLQJ�DQG�DFFRPPRGDWLRQ�WKRVH�ZLOO�EH�GHYHORSHG�RXWVLGH�WKH�RQVKRUH�
WHUPLQDO�

��������� &ROOHFWLRQ�VLWHV
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,W�ZLOO�GHILQH�D�FROOHFWLRQ�DUHD�RI�FRQVWUXFWLRQ�PDWHULDOV��SUHIDEULFDWHG�DQG�DVVHPEO\�
RI� LQIUDVWUXFWXUH�� 7KLV� DUHD�ZLOO� FRQVLVW� RI� DSSUR[LPDWHO\� �� KD�� 7KH�PDLQ� VWRUDJH�
PDWHULDOV�DUH�

� *UDYHO

� *ULW

� 6DQG

� $JJUHJDWHV

� *HRWH[WLOHV

� 6WHHO �5HLQIRUFLQJ�VWHHO��VWUXFWXUDO�HOHPHQWV�DQG�VWHHO�VKHHW�

� ([FDYDWHG�PDWHULDO��LI�UHXVHG�

� 3UHIDEULFDWHG�FRQFUHWH

� 3UHIDEULFDWHG�SLOHV

��������� 6RXUFHV�RI�PDWHULDOV

7KH�PDLQ�VRXUFH�RI�PDWHULDO� LV�'HVLJQV��$JJUHJDWHV�DQG�&RQVWUXFWLRQV�RI�8UDEi�
6�$�6� �'�$� 	� &� GH� 8UDEi� 6�$�6��� :KLFK� KDV� WZR� PLQLQJ� WLWOHV� ORFDWHG� LQ� WKH�
PXQLFLSDOLW\�RI�&DUHSD�DQG�7XUER�� ORFDWHG�DSSUR[LPDWHO\����DQG����NP� IURP� WKH�
FRQVWUXFWLRQ�GHYHORSPHQW�RI�3XHUWR�%DKtD�&RORPELD�GH 8UDEi�

7KH�LQIRUPDWLRQ�IURP�WKHVH�PDWHULDO�VRXUFHV�LV�VXPPDUL]HG�EHORZ�

�� 0LQH�ORFDWHG�LQ�WKH�0XQLFLSDOLW\�RI�&DUHSD�

R 7\SH�RI�0LQH��$OOXYLDO��ERXOGHU��± &DUHSD ULYHU

R $UHD� ���������+HFWDUHV

R 0LQLQJ�&RQFHVVLRQ�&RQWUDFW�������RI�'HFHPEHU��������

R 1DWLRQDO�0LQLQJ�5HJLVWU\��+-%/�� 'HFHPEHU������������

R /HJDOLW\�� 3ODQ� RI� :RUNV� DQG� :RUNV� �3�7�2�� $SSURYHG� E\� WKH�
*RYHUQPHQW�RI�$QWLRTXLD�� 6HFUHWDU\�RI�0LQHV�� 5HVROXWLRQ�1R���������
RI�'HFHPEHU��������

R (QYLURQPHQWDO� OLFHQVH� JUDQWHG� E\� &253285$%$�� 5HVROXWLRQ� 1R�
75'������������������������RI�����������
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R 'LDJQRVLV�DQG�9DOXDWLRQ�RI�WKH�$UFKDHRORJLFDO�+HULWDJH

R &HUWLILFDWHV��0LQLVWU\�RI� WKH� ,QWHULRU�DQG�-XVWLFH� �,QGLJHQRXV�DQG� ��RU�
%ODFN� &RPPXQLWLHV�� DQG� 81$7� �,QGLJHQRXV� DQG� $IUR�&RORPELDQ�
&RPPXQLWLHV�

�� 0LQH�ORFDWHG�LQ�WKH�0XQLFLSDOLW\�RI�7XUER�

R -XULVGLFWLRQ��&XUUXODR�± OD�*DOOHWD 6HFWRU

R 0LQH�W\SH��$OOXYLDO��ERXOGHU��±&XUUXODR 5LYHU

R $UHD�����������KHFWDUHV

R 0LQLQJ�&RQFHVVLRQ�&RQWUDFW�������RI�1RYHPEHU���������

R 1DWLRQDO�0LQLQJ�5HJLVWU\��++91�� 'HFHPEHU������������

R /HJDOLW\��:RUNV� DQG�:RUNV�3ODQ� �3�7�2�� DQG�(QYLURQPHQWDO� ,PSDFW�
6WXG\��(�,�$�

7KH�PDLQ�PDWHULDOV�DYDLODEOH�LQ�WKH�VRXUFHV�RI�PDWHULDOV�DUH�

7DEOH�1XP� ������$YDLODEOH�PDWHULDOV
6$1'6 :,7+287�352&(66,1* 352&(6$'26

6DQG�IRU�&RQFUHWH�� ZDVKHG 6WRQH�IRU�*DELRQ &UXVHG� ô´�� ZDVKHG
3DVWLQJ�6DQG �PRUWDU� �

ZDVKHG
3HD�JUDYHN &UXVHG�������´�� ZDVKHG

3ODVWHULQJ�VDQG � ZDVKHG *ULW &UXVHG���´�� ZDVKHG
5RFNILOO 6XEDVH�SURFHVVHG

5DZ�PDWHULDO �ILOOHG�DQG URDG�
VXUIDFLQJ�

*UDQXODU�%DVH

6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV��������

��������� 3URFHVV�SODQWV

$V� SDUW� RI� WKH� FRQVWUXFWLRQ� SURFHVV� LW� KDV� EHHQ� GHILQHG� WR� KDYH� D� FRQFUHWH� DQG�
SUHIDEULFDWHG�SODQW�LQ�VLWX��ZKLFK�ZLOO�KDYH�DQ�DSSUR[LPDWH�DUHD�RI���KD��7KLV�SODQW�
ZLOO�EH�ORFDWHG�RQ�D�VWDELOL]HG�ODQG��7KH�VRLO�WKDW�LV�JRLQJ�WR�VWDELOL]H�SUHYLRXVO\�IRU�
WKH�FROOHFWLRQ�RI�PDWHULDOV�DQG�IRU�WKH�DVVHPEO\�RI�WKH�QHFHVVDU\�LQIUDVWUXFWXUH�IRU�
WKH�SURGXFWLRQ�RI�SLOHV�KDV�DQ�DUHD�RI���KD��6XEVHTXHQWO\��DQ�DUHD�RI���KD�ZLOO�EH�
VWDELOL]HG�IRU�WKH�DVVHPEO\�RI�WKH�FRQFUHWH�DQG�SUHIDEULFDWHG�IDFWRU\�
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7KHVH�SURFHVV�SODQWV�ZLOO�KDYH�DV�PDLQ�REMHFWLYH�WKH�UHXVH�RI�LQGXVWULDO�ZDVWHZDWHU�
WKDW�FRPHV�IURP�FRQFUHWH�PL[HUV��YHKLFOH�ZDVKLQJ�DQG�PDLQWHQDQFH�RI�WKH�FRQFUHWH
SUHSDUDWLRQ�DUHD��

7KH�V\VWHP�LV�EDVLFDOO\�FRPSRVHG�RI�D�VHWWOHU�ZLWK�VORSH�ERWWRP�WKDW�DFWV�DV�D�VHWWOHU�
RI� FRDUVH� PDWHULDO� �VDQG� DQG� JUDYHO��� 8QGHU� D� VHULHV� FRQGXFWLRQ� V\VWHP�� LW� ZLOO�
FRQQHFW�WR�D�EDWWHU\�RI�VHWWOHUV�WR�UHPRYH�WKH�ILQHVW�PDWHULDO�DQG�VROLGV�LQ�VXVSHQVLRQ��
7KLV�UHF\FOHG�ZDWHU�ZLOO�EH�SXPSHG�WR�WKH�VWRUDJH�WDQN�ZKHUH�LW�ZLOO�EH�FRQQHFWHG�
DJDLQ�WR�WKH�LQGXVWULDO�SURGXFWLRQ�SURFHVV�

��������� (QHUJ\�VXSSO\�LQIUDVWUXFWXUH

,QLWLDOO\��(PSUHVDV�3~EOLFDV�GH�0HGHOOtQ�ZLOO�SURYLGH�D�WUDQVIRUPDWLRQ�ED\������ �����
N9�� ZKLFK� ZLOO� IHHG� WKH� PDLQ� VXEVWDWLRQ� RI� WKH� SRUW� �6(��� DQG� IURP� WKLV� IRXU�
VXEVWDWLRQV�ZLOO�EH�GHULYHG�PRUH�GLVWULEXWHG�LQ�WKH�SRUW�LQ�VXFK�D�ZD\�WKDW�LW�LV�SRVVLEOH�
WR�FRPSO\�ZLWK�WKH�QRUPDWLYH�SDUDPHWHUV�IRU�WKLV�W\SH�RI�IDFLOLWLHV��7KLV�VXEVWDWLRQ�ZLOO�
KDYH�WZR�RXWSXWV�LQ������N9��RQH�RI�WKHP�ZLOO�IHHG�WKH�VXEVWDWLRQ�GHGLFDWHG�WR�WKH�
ORDGV�ORFDWHG�LQ�WKH�GRFN��6(���DQG�WKH�RWKHU�ZLOO�VXSSO\�WKH�VXEVWDWLRQV��6(�D�6(��
6(��DQG�6(���IRU�WKH�ORDGV�ORFDWHG�LQ�WKH�RQVKRUH WHUPLQDO��

7KH�GLVWULEXWLRQ�RI�SRZHU�LQ�WKH�SRUW�ZLOO�EH�GRQH�DW�D�YROWDJH�OHYHO�RI������N9��PDNLQJ�
WKH�FRUUHVSRQGLQJ� WUDQVIRUPDWLRQV�DW� ORZ�YROWDJH�� LQ�HDFK�VXEVWDWLRQ��)RU� WKH� ORZ�
YROWDJH�QHWZRUN�DQG�DV�HVWDEOLVKHG�E\�17&������WR�IHHGHUV�DQG�EUDQFK�FLUFXLWV��WKH�
QRPLQDO�YROWDJHV�RI������������������<�����������<���������������������<�������
PXVW�EH�DSSOLHG�����<����������������<�������DQG�����9���

7KH�GLVWULEXWLRQ�RI�DUHDV�IRU�WKH�VXEVWDWLRQV�LV�UHODWHG�EHORZ�

7DEOH�1XP� ������6XEVWDWLRQ�DUHDV�
6XEVWDWLRQ $UHD

� �����
� ���
� �����
� �����
� �����

��������� $FFHVV�SDWK

�� *HQHUDO�'RFXPHQW�(OHFWURPHFKDQLFDO�&RQFHSWXDO�(QJLQHHULQJ��,3����6(�63$�*(1�,1�����������
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7KH�GHVLJQ�RI�WKH�DFFHVV�URDG�EHWZHHQ�1XHYD�&RORQLD�DQG�3XHUWR�%DKtD�&RORPELD�
GH 8UDEi�� GHVLJQHG� ZLWK� D� OHQJWK� RI� ����� NP� DQG� D� PLQLPXP� ZLGWK� RI� ����� P��
FRPSULVHG�RI��� ODQHV�RI������P�DQG�EHUPV�RI������P��7KH�VWUXFWXUH�RI� WKH�SDYHG�
URDG� RI� ��� FP�0'&���� DVSKDOW� EDVH� DQG� JUDQXODU� EDVH�� 7KH�ZHHNO\� GDLO\� WUDIILF�
SURMHFWLRQ��73'6��IRU����� LV������WUXFNV�DQG�LQ������D�WRWDO�RI������WUXFNV���

)LJXUH�1XP� ������7\SLFDO�VHFWLRQ�RI�URDG�VWUXFWXUH�IURP�1XHYD�&RORQLD�WR�3XHUWR�%DKtD�&RORPELD�
GH�8UDEi�

6RXUFH��(GLILFD��*HRWHFKQLFDO�VWXG\�������

,Q�RUGHU�WR�IDFLOLWDWH�WKH�FRQVWUXFWLRQ�SURFHVV�RI�WKH�ZRUNV��WKH�LPSURYHPHQW�RI�WKH�
H[LVWLQJ� URDG� �IURP� WKH� QHZ� FRORQ\� WR� WKH� SRUW�� PXVW� EH�PDGH� RYHU� D� OHQJWK� RI�
DSSUR[LPDWHO\������NP�DQG�D�EHQFK�RI������P��DV�VKRZQ�LQ )LJXUH�1XP� ������7KLV�
LPSURYHPHQW� PXVW� WDNH� LQWR� DFFRXQW� WKH� VSHFLILFDWLRQV� IRU� WKH� WUDQVLW� RI� IUHLJKW�
YHKLFOHV� DQG� FRQVLVWV� RI� WKH� VXSSO\�� WUDQVSRUW�� SODFHPHQW� DQG� FRPSDFWLRQ� RI� WKH�
PDWHULDOV�RI�WKH�VXEVWDQWLDWHG�RYHU�WKH�ILQLVKHG�VXEJUDGH�

,W� VKRXOG� EH� FRQVLGHUHG� WKDW� WKLV� LPSURYHPHQW� ZLOO� EH�PDGH� IRU� WKH� FRQVWUXFWLRQ�
SKDVH��VLQFH�IRU�WKH�RSHUDWLRQ�SKDVH��WKH�DFFHVV�URDG�ZLOO�EH�FRPSRVHG�RI�D�IOH[LEOH�
SDYHPHQW�VWUXFWXUH�

7KLV�URDG�FRQVLVWV�RI�WZR�����FXOYHUWV�SURMHFWHG�LQ�WKH�GHVLJQ�RI�WKH�WUDFN�RQ�.��������
DQG�.���������

�� 9LDO *URXS��%DVLF�DQG�'HWDLO�(QJLQHHULQJ��3XUFKDVLQJ�DQG�6XSSO\�RI�0DWHULDOV��&RQVWUXFWLRQ��$VVHPEO\�DQG�&RPPLVVLRQLQJ�
RI�WKH�:RUNV�5HTXLUHG�IRU�3KDVH���RI�WKH�3XHUWR�%DKtD�3RUW�RI�&RORPELD�8UDEi�3RUW�7HUPLQDO��7UDQVLW�6WXG\��'HSDUWPHQW�
RI�$QWLRTXLD��-XQH������
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)LJXUH�1XP� ������7\SLFDO�VHFWLRQ�RI�ER[�FXOYHUW�3XHUWR�%DKtD�&RORPELD�GH�8UDEi�

6RXUFH��$TXD�	 7HUUD�&RQVXOWRUHV�$VRFLDGRV�6$6��6HSWHPEHU������

������� ,QIUDVWUXFWXUH�DQG�VHUYLFHV�LQWHUFHSWHG�E\�WKH�SURMHFW

&RQVLGHULQJ�WKH�IDFW�WKDW�WKHUH�DUH�QR�SXEOLF�VHUYLFHV�LQ�WKH�RQVKRUH�WHUPLQDO�DUHD��
WKHUH�ZLOO� EH� QR� LPSDFW� RQ�H[LVWLQJ� QHWZRUNV� DQG�� WKHUHIRUH�� FDUU\� RXW� UHORFDWLRQ��
UHORFDWLRQ�DQG�SURWHFWLRQ�DFWLYLWLHV�

����� 3URMHFW�LQSXWV

������� 9ROXPHV�RI�%XLOGLQJ�0DWHULDOV

7KH�PDLQ�YROXPHV�DVVRFLDWHG�ZLWK� WKH�FRQVWUXFWLRQ�RI�3XHUWR�%DKtD�&RORPELD�GH�
8UDEi DUH�

7DEOH�1XP� ������&RQFUHWH�YROXPHV�IRU�RQVKRUH�WHUPLQDO�

2QVKRUH 7HUPLQDO
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7\SH�RI�FRQFUHWH
9ROXPH
�P��

&219(17,21$/�6758&785(6 �����

%ORFNV�DQG�2WKHUV �������

&REEOHVWRQHV ����

(QFORVXUH ����

&21&5(7(�3/$7(6 �����

727$/6 �������
6RXUFH��3,2�6$6��6HSWHPEHU������

7DEOH�1XP� ������9ROXPHV�RI�GRFN�DQG�YLDGXFW�PDWHULDOV�

'RFN DQG 9LDGXFW

0DWHULDOV 8QLW 7RWDO

727$/�3,/(�:(,*+7 71 �������

35()$%�)�&����0SD�/2: 3(50��%($06 0� �������

35()$%�)�F����0SD�/2: 3(50�3/$7(6 0� �������

,1�3/$&( )�F����0SD�/2: 3(50 0� �������

,1�3/$&(�3,/(�&$36 )�F������0SD 0� �������

5(,1)25&,1*�67((/�)\�����0SD�),*85(' 71 �������

(/(&75262/'('�0(6+(6�)\�����0SD 71 ������

35(�675(1*7+�)\�����0SD�R�683 71 ������

0(7$//,&�,1&86(6 71 �����

0(7$//,&�6758&785(�(32;<�3,17 71 �����

7(0325$5<�6758&785(�&$17,75$9(/(5 71 �����
6RXUFH��3,2�6$6��6HSWHPEHU������

������� /HIWRYHU�PDWHULDOV

,Q�WKH�SURFHVV�RI�FRQVWUXFWLRQ�RI�3XHUWR�%DKtD�&RORPELD�GH 8UDEi��QR�GLVSRVDO�RI�
PDWHULDO� KDV� EHHQ� FRQWHPSODWHG�� WDNLQJ� LQWR� DFFRXQW� WKH� SURFHVVHV� GHVFULEHG�
DERYH�� +RZHYHU�� LQ� FDVH� RI� UHTXLULQJ� WKH� GLVSRVDO� RI� VXUSOXV� PDWHULDO�� LW� ZLOO� EH�
GLVSRVHG� LQ� WKH� GXPS� FORVHVW� WR� WKH� FRQVWUXFWLRQ� ZRUN� DQG� WKH� EXLOGHU� ZLOO� EH�
UHVSRQVLEOH�IRU�LWV�PDQDJHPHQW�DQG�DGHTXDWH�GLVSRVDO�

����� 2SHUDWLRQ�SKDVH
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������� 3RUW�2SHUDWLRQV�'HVFULSWLRQ

7KH�0XOWLSXUSRVH�7HUPLQDO�RI�3XHUWR�%DKtD�&RORPELD�GH 8UDEi�ZLOO�EH�GHVLJQHG�ZLWK�
D�VSHFLDOL]HG�EHUWK�IRU�FRQWDLQHUV�LQ�GRFN��$�DQG�WKUHH�PXOWLSXUSRVH�EHUWKV�LQ�GRFNV�
�%���&�DQG��'�WR�RSHUDWH�FRQWDLQHUV��VROLG�EXON��SDOOHWLVHG�IUXLW��YHKLFOHV�DQG�FDUJR�
JHQHUDO�� LQ� WKH� ILUVW� SKDVH��)RU�SKDVH���ZLWK� WKH�H[WHQVLRQ�RI� WKH�GRFN� WKH�EHUWK�
FRQILJXUDWLRQ�FKDQJHV�WR��$�IRU�FRQWDLQHUV�DQG��%�IRU�EXON�

x (QWRXUDJH�<DUGV

7KH�3RUW�7HUPLQDO�ZLOO�KDYH�D�QDWLRQDO�WUDQVLW�V\VWHP�WKDW�ZLOO�HQVXUH�WKDW�WUDQVSRUW�
FRPSDQLHV�DQG�WKHLU�UHSUHVHQWDWLYHV�FDQ�VKLS�WKH�YHKLFOHV�IRU�GHOLYHU\�WR�WKH�WHUPLQDO�
RI�WKH�H[SRUW�FDUJR�DQG�SLFN�XS�LPSRUWHG�JRRGV��7KH�WHUPLQDO�ZLOO�KDYH�DQ�REVWUXFWLRQ�
SDUNLQJ�ORW�ZKHUH�WKH�WUDFWRUV�ZLWK�H[SRUW�FDUJR�FDQ�ZDLW�IRU�WKH�H[SRUWHUV�WR�FDUU\�
RXW�WKH�SURFHGXUHV�ZLWK�WKH�FRPSHWHQW�DXWKRULWLHV�WR�EH�DEOH�WR�HQWHU�WKH�WHUPLQDO�
WKH�H[SRUW�JRRGV��WKLV�SDUNLQJ�ZLOO�EH�D WUDIILF EXIIHU IRU�ERWK HQWHULQJ�DQG�OHDYLQJ WKH�
PDULWLPH WHUPLQDO�

x ([SRUW�RSHUDWLRQV�RI�%DQDQD��3ODQWDLQ�DQG�H[RWLF�IUXLWV

3DFNLQJ�VKHG

7KH�YHKLFOHV�ZLWK�EDQDQDV��EDQDQD�DQG�H[RWLF�IUXLWV�GHVWLQHG�IRU�H[SRUW�ZLOO�DUULYH�
GLUHFWO\�IURP�WKH�EHQHILFLDWLRQ�SODQWV�LQ�WKH�IDUPV�WR�D�ODUJH�VKHG�ZKHUH�WKH�FURVV�
GRFNLQJ RI� WKH�SDOOHWL]HG�EDQDQD�DQG� WKH�SDODWL]DWLRQ�RI�EDQDQD�DQG�RWKHU�H[RWLF�
IUXLWV�WKDW�DUH�H[SRUWHG�ZLOO�WDNH�SODFH�LQ�ORRVH�ER[HV��

7KH�FURVV�GRFNLQJ ]RQH�ZLOO�KDYH����GRRUV�IRU�WKH�XQORDGLQJ�RI�YHKLFOHV�DQG����GRRUV�
IRU� WKH� SDFNLQJ� RI� FRQWDLQHUV� RU� ORDG� RI� IUXLW� SDOOHWL]HG� WR� YHKLFOHV�� 7KH� ]RQH� RI�
SDODWL]DWLRQ�RI�%DQDQDV�DQG�RWKHU�H[RWLF�IUXLWV�ZLOO�KDYH���GRRUV�WR�XQORDG�YHKLFOHV�
DQG���GRRUV�IRU�WKH�FRQWDLQHU�SDFNLQJ�RU�ORDG�RI�SDOOHWV�WR�YHKLFOHV��7KH�RSHUDWLRQ�LQ�
WKLV�VKHG�ZLOO�EH�GRQH�ZLWK�HOHFWULF�IRUNOLIWV�DQG�SDOOHW�WUXFNV��7KHUH�ZLOO�EH�D�ZRUNVKRS�
FORVH�WR�WKH�HPSW\�FRQWDLQHU�\DUG�ZKHUH�WKH�SUHSDUDWLRQ�RI�UHIULJHUDWHG�FRQWDLQHUV�
IRU�WKH�H[SRUW�RI�EDQDQDV��EDQDQDV�DQG�H[RWLF�IUXLWV�ZLOO�EH�PDGH�

7UDQVIHU�DQG�/RDGLQJ�RI�5HIULJHUDWHG�&RQWDLQHUV

5HIULJHUDWHG�FRQWDLQHUV�ZLOO�EH�WUDQVIHUUHG�IURP�WKH�SDFNLQJ�VKHG�WR�WKH�UHIULJHUDWHG�
FRQWDLQHU�\DUG��XVLQJ�WHUPLQDO�WUDFWRUV�� LQ�WKH�RIIVKRUH�SODWIRUP��ZKHUH�WKH�FRQWDLQHUV�
ZLOO� EH� FRQQHFWHG� WR� D� PRGHUQ� HOHFWULF� SRZHU� VXSSO\� V\VWHP� DQG� WR� FRQWURO WKH�
RSHUDWLRQ� RI� WKH� FRQWDLQHU�� 57*� ZLOO� EH� DYDLODEOH� IRU� WKH� UHFHLSW� �� GHOLYHU\� DQG�
VWDFNLQJ�RI�FRQWDLQHUV�LQ�WKH�\DUGV�RI�WKH�PDULWLPH�WHUPLQDO��WKHQ�WKH�WUDQVIHU�ZLOO�EH�
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PDGH�IURP�WKH�VWDFNLQJ�DUHD�RI�WKH�57*V�WR�WKH�VLGH�RI�WKH�VKLSV�ZKHUH�E\�PHDQV�
RI VKLS
V�JDQWU\�FUDQHV�676�ZLOO�ORDG�WKH�UHIULJHUDWHG�FRQWDLQHUV�DQG�FRQQHFW�WR�WKH�
YHVVHO
V�SRZHU�VXSSO\�V\VWHP�

7UDQVIHU�DQG�/RDGLQJ�RI�3DOOHWL]HG�)UXLW�RQ�5HIULJHUDWHG�6KLSV

7KH� WUDQVIHU� RI� EDQDQD�� SODQWDLQ DQG� H[RWLF� IUXLWV� WKDW� DUH� H[SRUWHG� SDOOHWL]HG�
EHWZHHQ�WKH�FRQVROLGDWLRQ�VKHG�WR�WKH�VLGH�RI�WKH�UHIULJHUDWHG�YHVVHO�ZLOO�EH�FDUULHG�
RXW�XVLQJ�WHUPLQDO WUDFWRUV ZLWK�FKDVVLV�RU�SDOOHW�WUXFN��QH[W�WR�WKH�VKLS�WKH�YHKLFOHV�
ZLOO�EH�XQORDGHG�ZLWK IRUNOLIWV�DQG�ZLOO�EH�ORDGHG�ZLWK�WKH�OLIWLQJ�PHDQV�RI�WKH�YHVVHO��
IRU� WKH� VWRZDJH� RI� WKH� SDOOHWV� LQ� WKH� ZDUHKRXVH DQG� EHWZHHQ�GHFN� VSDFH RI� WKH�
UHIULJHUDWHG�YHVVHO�XVLQJ�SDOOHW�WUXFNV�DQG�HOHFWULF�IRUNOLIWV�

,W�LV�SODQQHG�WR�ZRUN�WZR�����UHIULJHUDWHG�YHVVHOV�VLPXOWDQHRXVO\�DQG�HDFK�YHVVHO�LV�
SODQQHG�WR�ZRUN�WKUHH�����VHUYLFHV�ZLWK�FUDQHV�EHORQJLQJ�WR�WKH�VKLS��(DFK�VHUYLFH�
ZLOO�EH�DVVLJQHG�WR�WKH�VLGH�RI�WKH�VKLS�WZR�����GLHVHO�IRUNOLIWV�RI�����W��(DFK�VHUYLFH�
RQ�ERDUG� WKH�YHVVHO� LV�SODQQHG� IRXU� ����HOHFWULF�ZDONLQJ� SDOOHWL]HU�RSHUDWRU� �SDOOHW�
WUXFNV��� ,W� LV� SODQQHG� WR� RSHUDWH� WKH� WZR� UHIULJHUDWHG� YHVVHOV� WZHOYH� ����� GLHVHO�
IRUNOLIWV�RI�����W�DQG�WZHQW\�IRXU������ZDONLQJ�SDOOHWL]HU�HOHFWULF�RSHUDWRU��SDOOHW�WUXFNV���
,W�LV�DOVR�SRVVLEOH�WR�RSHUDWH�VLPXOWDQHRXVO\�WKUHH�����UHIULJHUDWHG�YHVVHOV�ZLWK�WZR�
����VHUYLFHV�SHU�YHVVHO�

x &RQWDLQHU�2SHUDWLRQ

2SHUDWLRQ�RI�&RQWDLQHU�6KLS�9HVVHOV

2SHUDWLRQ�ORDGLQJ���XQORDGLQJ�FRQWDLQHU�VKLSV�ZLOO�EH�FDUULHG�RXW�ZLWK�PRGHUQ�1HZ�
3RVW� 3DQDPD[�*DQWU\� &UDQHV� DQG� /LHEKHUU�0RGHO� /+0� ���� 0RELOH� &UDQH� �VHH
3KRWR�1XP� ������ WKH�WUDQVIHU�EHWZHHQ�WKH�VLGH�RI� WKH�VKLS�DQG�WKH�\DUG�DQG�YLFH�
YHUVD��ZLOO�EH�GRQH�ZLWK�GRFN�WUDFWRUV�DQG�WKH�UHFHLSW�DQG�GHOLYHU\ RI�FRQWDLQHUV�LQ�
WKH�\DUGV�ZLOO�EH�GRQH�ZLWK�57*�

5HFHLSW���'HOLYHU\�RI�&RQWDLQHUV

7KH�UHFHLSW���GHOLYHU\�RI�FRQWDLQHUV�ZLWK�LPSRUW�DQG�H[SRUW�JRRGV�WR�FXVWRPHUV�ZLOO�
EH�PDGH�LQ�WKH�\DUG�RI�WKH�PDULWLPH�WHUPLQDO��ZLWK�WKH�H[FHSWLRQ�RI�WKH�FRQWDLQHUV�
ZLWK LPSRUWHG�PHUFKDQGLVH�SURILOHG�WR�EH�LQVSHFWHG�E\�WKH�,&$��,19,0$�DQG�',$1�
DXWKRULWLHV� WKDW�ZLOO�EH� WUDQVIHUUHG�E\� WKH�FRQFHVVLRQDLUH� WR� WKH� WHUUHVWULDO� WHUPLQDO�
ZKHUH�DQ�LQVSHFWLRQ�VKHG�ZLOO�EH�DYDLODEOH��ZKHUH�WKH�DXWKRULWLHV�FDQ�H[HUFLVH�WKHLU�
LQVSHFWLRQ� IXQFWLRQV�� JXDUDQWHHLQJ� WKH� DJLOLW\� DQG� LQWHJULW\� RI� WKH� PHUFKDQGLVH��
&RQWDLQHUV�ZLWK�LPSRUWHG�JRRGV��ZKLFK�LQ�WKH�LQWHUHVW�RI�WKH�FOLHQWV�GHFLGH�WR�FDUU\�
RXW�SUH�LQVSHFWLRQ��PD\�DOVR�EH�WUDQVIHUUHG�E\�WKH�FRQFHVVLRQDLUH�WR�WKLV�LQVSHFWLRQ�
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VKHG�WR�FDUU\�RXW�WKH�SUH�LQVSHFWLRQ�RSHUDWLRQ�

&RQWDLQHUV�ZLWK� LPSRUW�JRRGV�WKDW� LQ� WKH� LQWHUHVWV�RI� WKH�VKLSSLQJ�FRPSDQ\�RU�WKH�
FXVWRPHU�PD\�EH�GHFRQVROLGDWHG�LQ�WKH�DUHD�RI�GHFRQVROLGDWLRQ�RI�FRQWDLQHUV�WKDW�LV�
LQ�WKH�WHUPLQDO�RQ�ODQG��WKH�FRQFHVVLRQDLUH�ZLOO�SURYLGH�WKH�VHUYLFH�RI�WUDQVIHU�RI�WKH�
FRQWDLQHU�� GHFRQVROLGDWLRQ� RI� WKH� FRQWDLQHU�� VWRUDJH� RI� WKH� JRRGV� LQ� D� FHOODU�ZLWK�
VKHOYLQJ�DQG�WKH�GLVSDWFK�RI�WKH�PHUFKDQGLVH�DFFRUGLQJ�WR�WKH�QHHGV�RI�WKH�FOLHQW�
DQG�WKH�GHOLYHU\�RI�WKH�HPSW\�FRQWDLQHU�WR�WKH�VKLSSLQJ�FRPSDQ\�

7KH� FRQWDLQHUV� ZLWK� LPSRUW� JRRGV� LQ� FXVWRPV� WUDQVLW� '7$�� ZLOO� EH� ORDGHG� LQ� WKH�
PDULWLPH�WHUPLQDO�DQG�WKH�YHKLFOH�ZLWK�WKH�FRQWDLQHU�ZLOO�EH�WUDQVIHUUHG�WR�WKH�RIILFHV�
RI�WKH�',$1�LQ�WKH�LQVSHFWLRQ�VKHG�WR�SHUIRUP�WKH�SURFHGXUHV�UHTXLUHG�E\�WKH�',$1�

&RQWDLQHUV� WKDW� DUULYH� DW� WKH� PDULWLPH� WHUPLQDO� ZLWK� H[SRUW� PHUFKDQGLVH�� EHIRUH�
DOORZLQJ�HQWU\�WR�WKH�PDULWLPH�WHUPLQDO�ZLOO�EH�VXEPLWWHG�WR�WKH�SURILOLQJ�RI�WKH�DQWL�
QDUFRWLFV�SROLFH�� LI�WKH�FRQWDLQHU�LV�SURILOHG�IRU�LQVSHFWLRQ�WKH�YHKLFOH�ZLOO�HQWHU�WKH�
WHUPLQDO�DQG� WKH�FRQWDLQHU�ZLOO�EH� UHFHLYHG�ZLWK�5HDFK�VWDFNHU� LQ� WKH�SDWLR�RI� WKH�
FRXQWHU�QDUFRWLFV�LQVSHFWLRQ�VKHG�DQG�VXEVHTXHQWO\�WKHVH�FRQWDLQHUV�ZLOO�EH�ORDGHG�
RQ�D�WHUPLQDO�WUDFWRU�WR�EH�VXEMHFWHG�WR�SK\VLFDO�RU�QRQ�LQWUXVLYH�LQVSHFWLRQ�DFFRUGLQJ�
WR�WKH�LQVWUXFWLRQV�RI�WKH�DQWL�QDUFRWLFV�SROLFH��RQFH�WKH�FRXQWHU�QDUFRWLFV�LQVSHFWLRQ�
LV� FRPSOHWHG� WKH� FRQWDLQHU� ZLOO� EH� WUDQVIHUUHG� WR� WKH� FRQWDLQHUV� LQ� WKH� PDULWLPH�
WHUPLQDO�DQG�ZLOO�EH�UHDG\�WR�HPEDUN�

)XOILOOLQJ�WKH�UHTXLUHPHQWV�RI�WKH�DXWKRULWLHV��WKH�PDULQH�WHUPLQDO�ZLOO�KDYH�D�&XW�2II�
IRU�FRQWDLQHUV�ZLWK�H[SRUW�JRRGV�WKDW�PXVW�EH�DW�OHDVW����KRXUV�IURP�WKH�VFKHGXOHG�
GDWH�DQG�WLPH�RI�WKH�DUULYDO�RI�WKH�VKLS�ZKHUH�LWV�VKLSPHQW�LV�SODQQHG�

7KLV�WHUPLQDO�ZLOO�KDYH�DQ�RSHUDWLRQDO�VRIWZDUH�IRU�FRQWDLQHUV��ZKLFK�ZLOO�SHUIRUP�WKH�
SODQQLQJ�RI�WKH�VKLS��WKH�\DUGV��WKH�UHFHLSW�DQG�GHOLYHU\�RI�FRQWDLQHUV��WKH�RSHUDWLRQ�
LQ� WKH�FRQVROLGDWLRQ� ��GHFRQVROLGDWLRQ�VWDWLRQ�DQG�WKH�HOHFWURQLF�H[FKDQJH�RI�GDWD�
ZLWK�RWKHU�WHUPLQDO�VRIWZDUH�

&RQWDLQHU�6KLS

7KH�RSHUDWLRQ�RI�D�FRQWDLQHU�VKLS�LV�EXGJHWHG�DW�EHUWK��$�ZLWK�WKUHH�����6KLS�WR�6KRUH�
676�FUDQHV��(DFK�6KLS� WR�6KRUH�676�FUDQH�� ZLOO� EH�DVVLJQHG� IRXU� ����7HUPLQDO�
7UDFWRUV��IRU�D�WRWDO�RI�WZHOYH������WUDFWRUV�
$�6KLS�WR�6KRUH�FUDQH�LV�SODQQHG�IRU�WKUHH�����5XEEHU�7LUHG�*DQWU\�&UDQHV��57*���
IRU�D�WRWDO�RI�QLQH�����5XEEHU�7LUHG�*DQWU\�&UDQHV��57*��

�� 7HFKQLFDO�'RFXPHQW���7HFKQLFDO�5HYLHZ�1DXWLFDO�$VSHFWV�3RUW�5RWWHUGDP�&RQVXOWDQWV�������
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)RU�WKH�RSHUDWLRQ�RI�FRQWDLQHU�VKLSV�WKDW�DUH�GRFNHG�LQ�QRQ�VSHFLDOL]HG�GRFNV���%��
�&�DQG��'���RQH�����VXSHU�SRVW�SDQDPD[�PRELOH�KDUERU�FUDQH�ZLOO�EH�RSHUDWHG�

1H[W��LW�LV�SUHVHQWHG�E\�PHDQV�RI�D�IORZFKDUW��WKH�RSHUDWLYH�GHVFULSWLRQ�RI�FRQWDLQHUV�
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)LJXUH�1XP� ������)ORZFKDUW�RI�RSHUDWLRQ�RI�FRQWDLQHUV�

6RXUFH��3,2�6$6��2FWREHU������
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7UDQVODWLRQ

$UULYDO� �� 'LVSDWFK� IURP� WKH�
YHVVHO�WR�WKH�GRFN

3UDFWLFDO�SLORW�DUULYDO 8VH�RI�WXJERDWV

'RFNLQJ� DQG� XQGRFNLQJ� RI� WKH�
VKLS

9LVLW� RI� DXWKRULWLHV� DQG� IUHH�
WDONV

6WDUW� RI� RSHUDWLRQV� �/RDG� ��
8QORDG�

$� 2Q�ERDUG� KDQGOLQJ�
�ORDGLQJ� DQG�
XQORDGLQJ�
�*DQWU\�FUDQH
�0RELOH�&UDQH
�6KLS�FUDQHV

%��7UDQVIHU�RQ�WKH�GRFN�

� 7HUPLQDO�WUDFWRUV��77��
ZLWK�FKDVVLV�RU�WUDLOHU

�7DQNHU�WUXFNV

,QVSHFWLRQ�DUHDV

�3URILOHG� FRQWDLQHUV� IRU� WKH�
LQVSHFWLRQ�RI�WKH�DXWKRULWLHV

&� 6WRUDJH
�<DUGV

'� 5HFHLSW�DQG�GHOLYHU\
�57*
�50*
�5HDFK�6WDNHU
�(PSW\� FRQWDLQHU�
IRUNOLIW

7HUPLQDO�LQSXW�RXWSXW

x %XON�RSHUDWLRQ

6ROLG�%XON�6KLS

7KH�XQORDGLQJ�FRQILJXUDWLRQ�RI�WKH�VKLSV�ZLWK�VROLG�EXONV�RQ�WKH�GRFNV �%���&�DQG�
�'��ZLOO�EH�PDGH�ZLWK�WKH�VKLS�FUDQHV� RQH�ZRUNV�OLNH�DYHUDJH�ZLWK�WKUHH�����VKLS�
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FUDQHV����VHUYLFHV���(DFK�VHUYLFH�ZLOO�EH�ZLWK�D�FODP��EXFNHW��ZLWK�D�JURVV�FDSDFLW\�
RI�DSSUR[LPDWHO\����W�DQG�D�KRSSHU�ZLWK�D�FDSDFLW\�RI�DSSUR[LPDWHO\����W��7KH�JRRGV�
ZLOO�EH�GHOLYHUHG�WR�WKH�LPSRUWHUV�DW�WKH�VLGH�RI�WKH�VKLS�ZKLOH�WKH�VWRUDJH�IDFLOLWLHV�
DUH�PDGH�LQ�WKH�RQVKRUH� WHUPLQDO��7KH�PDLQ�W\SHV�RI�VROLG�EXONV�WKDW�ZLOO�EH�RSHUDWHG�
DUH�DQLPDO�IHHG�SURGXFWV��FRUQ��ZKHDW�DQG�IHUWLOL]HUV�

,Q�RUGHU� WR�XQORDG�EXON�VROLGV��D�PRELOH�JDQWU\�FUDQH�VXSHU�SRVW�SDQDPD[� LV�DOVR�
SODQQHG�WKDW�ZLOO�EH�HTXLSSHG�ZLWK�D�FODP��EXFNHW��DQG�D�GRXEOH�KRSSHU�WR�ORDG�WZR�
����YHKLFOHV�VLPXOWDQHRXVO\�

2QFH�VSHFLDOL]HG�EXON�IDFLOLWLHV�DUH�EXLOW�RQ�ODQG��WKH�PHUFKDQGLVH�ZLOO�EH�GHOLYHUHG�
WR�WKH�VLGH�RI�WKH�VKLS�DQG�LQ�WKH�RQVKRUH EXON�IDFLOLWLHV�

7KH�WUDQVIHU�EHWZHHQ�WKH�VKLS
V�VLGH�DQG�WKH�RQVKRUH IDFLOLWLHV�ZLOO�EH�FDUULHG�RXW�ZLWK�
VSHFLDOL]HG�YHKLFOHV�WR�WUDQVSRUW�VROLG�EXON��6SHFLDOL]HG�IDFLOLWLHV�RQ�ODQG�ZLOO�KDYH�
WKH�WHFKQRORJ\�WR�SUHYHQW�DLU�SROOXWLRQ�ZLWK�SDUWLFOHV��DQG�ZLOO�EH�PDGH�XS�RI�EDWWHULHV�
RI�VLORV�DQG�VSHFLDOL]HG�ZDUHKRXVHV�LQWHUFRQQHFWHG�E\�V\VWHPV�RI�FRQYH\RU�EHOWV��
ZKLFK�ZLOO�KDYH�GHOLYHU\�V\VWHPV�IRU�YHKLFOHV ORDGLQJ�
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)LJXUH�1XP� ������6SHFLDOL]HG�YHKLFOHV�IRU�EXON�WUDQVSRUW��KLJK�VSHHG�XQORDGLQJ�KRSSHU�DQG�
FRXSOHG�WDQGHP�

6RXUFH��6WXG\�RI�VROLG�EXON�XQORDGLQJ�PDUNHWV�LQ�3XHUWR�%DKtD�&RORPELD�GH 8UDEi��
(',$*52����������

7KH�GDLO\�XQORDGLQJ�F\FOH�LV�SUHVHQWHG�LQ�WKH�IROORZLQJ�WDEOH�

7DEOH�1XP� ������%XON�ORDGLQJ�RSHUDWLRQ�

1(&(66$5<�9(+,&/(6
0D[LPXP�XQORDG�UDWH�VRXJKW ����� 'DLO\�WRQV
'LUHFW�ORDG ��� ����� W �GD\
/RDG�WR�VLORV ��� ����� W � GD\
1RPLQDO�FDSDFLW\�WUDQVSRUW�HTXLSPHQW ��� 7RQV� � KRXVH
5HDO�DYHUDJH�FDSDFLW\ ��� 7RQV�SHU�KRXU
+RXUV�RI�ZRUN�LQ�UHDO�FRQGLWLRQV ��
�7UDLOHUV�DQG�WUXFNV��FDSDFLW\ �� 7RQV��
0RELOH�KRSSHUV�FDSDFLW\ �� 7RQV��
%XFNHW�FDSDFLW\ �� 7RQV��
%XFNHW�DYHUDJH�F\FNH ��� 0LQXWHV
%XFNHW�WRQV�SHU�KRXU��DYHUDJH �����
/RDGLQJ�WLPH RI�PRELOH�KRSSHU�ZLWK�EXFNHWV ��� 0LQXWHV
7UXFN�ILOOLQJ�WLPH�IURP�PRELOH�KRSSHU � 0LQXWHV
'LVWDQFH�SODWIRUP�GRFN�WR�KRSSHU�UHFHLSW � .P
$YHUDJH�WUXFN�VSHHG �� NP�KRXU
5RXQG�WULS�WLPH �� 0LQXWHV
7LPH�ZHLJKLQJ�WUXFN�RQ�WKH�WZR�VFDOHV �� 0LQXWHV
7LPH�WR�XQORDG�HDFK�WUXFN�LQ�KRSSHU�UHFHLSW � 0LQXWHV
/RDGLQJ�VSHHG�VLORV��WRQV�SHU�KRXU ��� 3HU�HDFK�KRSSHU
7LPH�DOLJQPHQW�XQGHU�PRELOH�KRSSHU � 0LQXWHV
+RSSHU�WUXFN�GHOLYHU\�WLPH � 0LQXWHV
)XOO�F\FOH�WLPH�WUDLOHU�WUXFN �� 0LQXWHV
&DSDFLW\�WR�WUDQVSRUW�HDFK�WUDLOHU�WUXFN �� 7RQV��SHU�KRXU
7RWDO�WUXFNV�SHU�KRXU �� 7R�WUDQVSRUW�WKH�QRPLQDO�FDSDFLW\
4XDQWLW\�WUDLOHUV�QHHGHG�WR�ORDG�VLORV ��
4XDQWLW\�WUXFNV�ORDG�GLUHFWO\ �
6RXUFH��6WXG\�RI�VROLG�EXON�XQORDGLQJ�PDUNHWV�LQ�3XHUWR�%DKtD�&RORPELD�GH�8UDEi��(',$*52����������

7KH�RSHUDWLRQDO�IORZFKDUW�RI�VROLG�EXON�KDQGOLQJ�LQ�WKH�PXOWLSXUSRVH�SRUW�LV�SUHVHQWHG�
LQ�WKH )LJXUH�1XP� �����
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)LJXUH�1XP� ������6ROLG�EXON�RSHUDWLRQ )ORZ�&KDUW�
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)LJXUH�7UDQVODWLRQ
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$UULYDO� �� 'LVSDWFK� IURP� WKH�
YHVVHO�WR�WKH�GRFN

3UDFWLFDO�SLORW�DUULYDO 8VH�RI�WXJERDWV

'RFNLQJ� DQG� XQGRFNLQJ� RI� WKH�
VKLS

9LVLW� RI� DXWKRULWLHV� DQG� IUHH�
WDONV

6WDUW� RI� RSHUDWLRQV� �/RDG� ��
8QORDG�

%� 2Q�ERDUG� KDQGOLQJ�
�ORDGLQJ� DQG�
XQORDGLQJ�
�0RELOH�&UDQH
�6KLS�FUDQHV
�VROLG� EXON� ORDGHUV� ��
XQORDGHUV

%��7UDQVIHU�RQ�WKH�GRFN�

�FRQYH\RU�EHOW�V\VWHPV

�6SHFLDOL]HG�YHKLFOHV

�7DQNHU�WUXFNV

7DQNHU�WUXFNV

(� 6WRUDJH
�6LORV
�:DUHKRXVHV
�<DUGV

)� 5HFHLSW�DQG�GHOLYHU\
�,Q�WKH�GHOLYHU\�VLORV
�:LWK�ORDGHUV
�&RQYH\RU�EHOWV

7HUPLQDO�LQSXW�RXWSXW

)LQDOO\��IRU�WKH ERWWRP XQORDGLQJ��IHHGLQJ�RI�PDWHULDOV���LW�KDV�IRUHVHHQ�RI�D�V\VWHP�
RI�GRZQORDG�W\SH�/DLGLQJ�IRU�VLORV�RI�VWRUDJH�LQ�FRQFUHWH�RU�VWHHO�RI�FRQLFDO�ERWWRP�
ZLWK�DSSUR[LPDWHO\��P�GLDPHWHU�DQG�������P��RI�FDSDFLW\��7KLV�V\VWHP�DOORZV�WKH�
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ORDGLQJ� DQG� XQORDGLQJ� RI� VLORV� XQGHU� D� FORVHG� V\VWHP� RI� HPLVVLRQV�� HLWKHU� ZLWK�
DFFHVV�GHVLJQ�RI�ORDG�WUXFN�WR�WKH�VLOR�RU�E\�DXWRPDWHG�FRQWURO�RI�FORVHG�WUDQVSRUW���

)LJXUH�1XP� ������/DLGLQJ�W\SH�GLVFKDUJH�V\VWHP�
6RXUFH��(',$*52� ��������

x *HQHUDO�&DUJR�6KLS

9HVVHOV�ZLWK�JHQHUDO�FDUJR�FDQ�EH�RSHUDWHG�RQ�GRFNV��%���&�DQG��'��WKH�RSHUDWLRQ�
RI�JHQHUDO�FDUJR�VKLSV�LV�SODQQHG�ZLWK�WKH�VKLS
V�RZQ�FUDQHV�DQG�DQ�DYHUDJH�RI�WKUHH�
���� FUDQHV� RI� WKH� VKLS
V� RZQ� DUH� RSHUDWHG� ��� VHUYLFHV� ��� IRU� WKH� JHQHUDO� FDUJR�
RSHUDWLRQ�WR�WKH�VLGH�RI�WKH�VKLS�DQG�LQ�WKH�RQVKRUH�WHUPLQDO�WKHUH�LV�RQH�����IRUNOLIW�
RI�����RQH�����IRUNOLIW�RI����W��WZR�����IRUNOLIWV�RI�����W��WZR���������W�IRUNOLIWV��\RX�FDQ�
DOVR�XVH�IRUNOLIWV�RI�����W�FDSDFLW\�ZLWK�IRUNV�RU�ZLWK�JULSSLQJ�GHYLFHV��7KH�PDLQ�W\SHV�
RI�JHQHUDO�FDUJR�WKDW�ZH�SODQ�WR�RSHUDWH�DUH�SURMHFW�FDUJR��VWHHO�UROOV��SDSHU�UHHOV��
EDOHV��SDFNDJHG�ZRRG��ELJ�EDJV��HWF�

)RU� WKH�RSHUDWLRQ�RI�KHDY\�DQG�H[WUD�GLPHQVLRQHG�FDUJR�� WKH�XVH�RI�RQH� ����SRUW�
PRELOH�FUDQH�VXSHU�SRVW�SDQDPD[�LV�SODQQHG�

�� 6WXG\�RI�VROLG�JUDLQV�XQORDGLQJ�PDUNHWV�LQ�3XHUWR�%DKtD�&RORPELD�RI�8UDEi�3XHUWR�%DKtD�&RORPELD�RI�8UDEi�3XHUWR�%DKtD�
&RORPELD�GH�8UDEi��(',$*52����������
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)LJXUH�1XP� ������)ORZ�GLDJUDP�RI�JHQHUDO�FDUJR�RSHUDWLRQ�
6RXUFH��3,2�6$6��2FWREHU������

)LJXUH�7UDQVODWLRQ

$UULYDO� �� 'LVSDWFK� IURP� WKH�
YHVVHO�WR�WKH�GRFN

3UDFWLFDO�SLORW DUULYDO 8VH�RI�WXJERDWV

'RFNLQJ� DQG� XQGRFNLQJ� RI� WKH�
VKLS
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9LVLW� RI� DXWKRULWLHV� DQG� IUHH�
WDONV

6WDUW� RI� RSHUDWLRQV� �/RDG� ��
8QORDG�

&� 2Q�ERDUG� KDQGOLQJ�
�ORDGLQJ� DQG�
XQORDGLQJ�
�0RELOH�&UDQH
�6KLS�FUDQHV

%��7UDQVIHU�RQ�WKH�GRFN�

�7HUPLQDO WUDFWRUV� �77��
ZLWK�FKDVVLV�RU�WUDLOHU

�7DQNHU�WUXFNV

*� 6WRUDJH
�<DUGV
�:DUHKRXVHV
�6KHGV

+� 5HFHLSW�DQG�GHOLYHU\
�OLIW� WUXFNV� ZLWK� OLIWLQJ�
FDSDFLW\� ������� ���� ���
����������WRQV
�0RELOH�&UDQH

7HUPLQDO�LQSXW�RXWSXW

x 5ROO�2Q�5ROO�2II 6KLSV

7KH�XQORDGLQJ�RSHUDWLRQ�LV�SODQQHG�ZLWK�D�JURXS�RI�FHUWLILHG�GULYHUV�ZKR�ZLOO�WUDQVIHU�
WKH�YHKLFOHV�IURP�WKH�VKLS
V�ERDUG� WR� WKH�VWRUDJH�VLWH� LQ�WKH�RQVKRUH WHUPLQDO��ZLOO�
DOVR� UHFHLYH�H[SRUW�YHKLFOHV� LQ� WKH�RQVKRUH WHUPLQDO�DQG� WKH�GULYHUV�ZLOO�KDYH� WKH�
UHVSRQVLELOLWLHV�WR�PRYH�LW�IURP�WKH�VWRUDJH�DUHD�WR�RQ�ERDUG�WKH�VKLS��7KH�XQORDGLQJ�
RI�DOO�UROOLQJ�YHKLFOHV��FDUV��WUDFWRUV��UHWUR�WULPPHUV��HWF���LV�SODQQHG��7KHVH�VKLSV�DUH�
GHVLJQHG�WR�WUDQVSRUW�D�ZLGH�YDULHW\�RI�W\SHV�RI�UROOLQJ�YHKLFOHV�IRU�LPSRUW��H[SRUW�DQG�
WUDQVVKLSPHQW� DQG� HYHQ� KDYH� WKH� SRVVLELOLW\� RI� WUDQVSRUWLQJ� FKDVVLV�� SODWIRUPV��
WUDLOHUV�ZLWK�KHDY\�ORDGV�

7KH�RSHUDWLRQ�IORZFKDUW�RI�WKH�ORDG�DQG�XQORDG�5ROO�RQ�5ROO�RII��5R�5R��RSHUDWLRQ�LV�
SUHVHQWHG�LQ�WKH )LJXUH�1XP� �����
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)LJXUH�7UDQVODWLRQ

$UULYDO� �� 'LVSDWFK� IURP� WKH�
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'RFNLQJ� DQG� XQGRFNLQJ� RI� WKH�
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9LVLW� RI� DXWKRULWLHV� DQG� IUHH�
WDONV

6WDUW� RI� RSHUDWLRQV� �/RDG� ��
8QORDG�

'� 2Q�ERDUG� KDQGOLQJ�
�ORDGLQJ� DQG�
XQORDGLQJ�
�:LWK� GULYHUV� ZLWK� D�
GULYLQJ� OLFHQVH� DQG�
FHUWLILFDWH

%��7UDQVIHU�RQ�WKH�GRFN�

�:LWK� GULYHUV� ZLWK� D�
GULYLQJ� OLFHQVH� DQG�
FHUWLILFDWH

,� 6WRUDJH
�<DUGV

-� 5HFHLSW�DQG�GHOLYHU\
�:LWK� GULYHUV� ZLWK� D�
GULYLQJ� OLFHQVH� DQG�
FHUWLILFDWH

7HUPLQDO�LQSXW�RXWSXW

x 6KLSV�ZLWK�:RRG�&KLSV

%\�PHDQV�RI�D�ZRRG�FKLS�ORDGHU��6KLS�/RDGHU��WKH�VKLS�ZLOO�EH�ORDGHG��7KH�ZRRG�
FKLSV�ZLOO�DUULYH�LQ�EXON�DORQJ�WKH�VLGH�RI�WKH�VKLS�LQ�YHKLFOHV�DQG�ZLOO�EH�GHSRVLWHG�RQ�
WKH�VODE�RI�WKH�GRFN�E\�PHDQV�RI�IURQW� ORDGHUV�DQG�ZLOO�PRYH�IURP�WKH�VODE�RI� WKH�
GRFN�WR�WKH�ORDGHU�

x 2SHUDWLRQ�6KLSV�ZLWK�OLTXLG�FDUJR�

2SHUDWLRQ�RI�7DQNHUV�

7KH�PXOWLSXUSRVH�WHUPLQDO�RI�3XHUWR�%DKtD�&RORPELD�GH�8UDEi ZLOO�RSHUDWH�WDQNHUV�
ZLWK�OLTXLG�FDUJR�RWKHU�WKDQ�RLO�DQG�LWV�GHULYDWLYHV��VXFK�DV�YHJHWDEOH�RLOV��PLQHUDO�
RLOV��EDLWV��DPRQJ�RWKHUV��7KH�GRZQORDG�ZLOO�EH�PDGH�ZLWK�WKH�VSHFLDOL]HG�V\VWHPV�
RI� WDQNHUV�� WKH� FDUJR� ZLOO� EH� PDGH� ZLWK� DQ� H[WHUQDO� VSHFLDOL]HG� PRELOH� RU� IL[HG�
SXPSLQJ�V\VWHP��W\SLFDO�RI�WKH�OLTXLG�FDUJR�VKLS�
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7KH�SURGXFW�WKDW�ZLOO�DUULYH�DW�WKH�SRUW�LQ�WDQN�WUXFNV�DQG�ZLOO�EH�XQORDGHG�WR�EH�VWRUHG�
LQ�WKH�WDQNV�RI�WKH�IDFLOLW\�RQ�ODQG��RQ�WKH�RWKHU�KDQG��WKH�OLTXLG�EXON�ZLOO�DUULYH�DW�WKH�
SRUW�LQ�VKLSV��ZKHUH�WKH\�ZLOO�EH�GULYHQ�RU�WUDQVSRUWHG�WR�WKH�UHVSHFWLYH�WDQNV��E\�WDQN�
WUXFNV� RU� WKH� SROLGXFW� �OLQH� RI� SLSH� WKDW� ZLOO� WUDQVSRUW� WKH� OLTXLG� EXON�� DQG� ILQDOO\�
GLVSDWFKHG�WR�WDQN�WUDLOHU�

8QORDGLQJ� WDQNHU� WUXFNV�ZLOO� EH� FDUULHG� RXW� LQ� DQ� DUHD� FDOOHG� XQORDGLQJ��ZKLFK� LV�
FDUULHG�RXW�EHORZ�WKH�WDQNHU��WKURXJK�D�V\VWHP�RI�UHFHLYLQJ SXPSV��WKH�SURGXFW�ZLOO�
EH�FRQGXFWHG�WR�WKH�VWRUDJH�WDQNV��)URP�WKHUH��WKH�EXON�ZLOO�EH�SXPSHG�DQG�WR�WKH�
PDULWLPH�GRFN�

$OWKRXJK�WKHVH�W\SHV�RI�OLTXLGV�DUH�FRQVLGHUHG�DV ORZ�IODVK�SRLQW OLTXLGV��LW�KDV�EHHQ�
WDNHQ�DV�D�FRQWLQJHQF\�DQG�FRQWURO�PHDVXUH�WKDW�LQ�WKH�XQORDGLQJ�DUHDV�WKHUH�ZLOO�EH�
�� SRUWDEOH� ILUH� H[WLQJXLVKHUV� SHU� XQORDGLQJ�XQLW� DQG�PRQLWRUV� RI�ZDWHU� � IRDP�� ,Q�
DGGLWLRQ��LQ�WKH�VWRUDJH�DUHD�RI�WDQNV��FRQWDLQHG�LQ�GDPV� WZR�����ILUH�V\VWHP�PRQLWRUV�
�6&,��SHU�GLNH�ZLOO�EH�DYDLODEOH��)LQDOO\��DQG�DV�D� ODVW� OLQH�RI� FRQWLQJHQF\��3XHUWR�
%DKtD�&RORPELD�GH 8UDEi�ZLOO�KDYH�D�WHDP�RI�ILUHILJKWHUV��LQ�FKDUJH�RI�SRUW�VHFXULW\�
DQG�SUHYHQWLRQ�RI�D�ILUH�FRQWLQJHQF\�

7KH� IORZFKDUW�RI� WKH�RSHUDWLQJ�SURFHVV� IRU� OLTXLG�EXONV� LV�SUHVHQWHG� LQ� WKH )LJXUH�
1XP� �����
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)LJXUH�1XP� ������/LTXLG�EXON�RSHUDWLRQ IOX[�FKDUW�
6RXUFH��3,2�6$6��2FWREHU������

)LJXUH�7UDQVODWLRQ
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$UULYDO� �� 'LVSDWFK� IURP� WKH�
YHVVHO�WR�WKH�GRFN

3UDFWLFDO�SLORW�DUULYDO 8VH�RI�WXJERDWV

'RFNLQJ� DQG� XQGRFNLQJ� RI� WKH�
VKLS

9LVLW� RI� DXWKRULWLHV� DQG� IUHH�
WDONV

6WDUW� RI� RSHUDWLRQV� �/RDG� ��
XQORDG�

(� 2Q�ERDUG� KDQGOLQJ�
�ORDGLQJ� DQG�
XQORDGLQJ�
�tLWK� WKH�VKLS
V�RZQ�
SXPSLQJ�V\VWHP
�H[WHUQDO� SXPSLQJ�
V\VWHP

%DUJHV %��7UDQVIHU�RQ�WKH�GRFN�

� 3ROLGXFW

�7DQNHU�WUXFNV

7UDFWRU�WUXFNV

.� 6WRUDJH
�7DQNV

/� 5HFHLSW�DQG�GHOLYHU\
�:LWK� WKH� JURXQG�
LQVWDOODWLRQ� SXPS�
V\VWHP�

7HUPLQDO�LQSXW�RXWSXW

������� 0DFKLQHU\

1H[W�� WKH�PDLQ�PDFKLQHU\� IRU�WKH� ORDGLQJ���XQORDGLQJ�RSHUDWLRQ�RI� WKH�FRPPHUFLDO�
DFWLYLWLHV�RI�3XHUWR�%DKtD�&RORPELD�GH 8UDEi�
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1HZ�3RVW�3DQDPD[�*DQWU\�&UDQHV

/LHEKHUU�0RELOH�&UDQH�0RGHO�/+0����

57*��5XEEHU�7\UHG�*UDQW\�FUDQH�



(19,5210(17$/ /,&(16( 02',),&$7,21�)25�7+(��
&216758&7,21�$1'�23(5$7,21�352-(&7�2)�$�3257�

7(50,1$/�2)�62/,'�%8/. &$5*2(6 ,1�7+(�
081,&,3$/,7<�2)�785%2

352-(&7�'(6&5,37,21 3DJH �� RI ���

*$7��������&$�$0�3,2��� 5HYLVLRQ��

'(6&5,3&,Ï1�'(/�352<(&72
&$3���7'(1*�&$7�5(9�'$9�2.
>>0HGHOOtQ@������

5HIULJHUDWHG�VWRUDJH�UDFNV

5HDFK�VWDNHU

6LGH�+DQGOHU
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6KRYHO�IRU�EXON

%XON�KRSSHU
3KRWR�1XP� �����0DLQ�0DFKLQHU\�RI�3XHUWR�%DKtD�&RORPELD�GH�8UDEi�

6RXUFH��3,2�6$6��2FWREHU������

��� +DQGOLQJ�DQG�GLVSRVDO�RI�OHIWRYHU�PDWHULDOV�IURP�H[FDYDWLRQ�DQG�GHEULV

$V�PHQWLRQHG� LQ� SUHYLRXV� SDUDJUDSKV�� WKH� SURMHFW� RI� 3XHUWR� %DKtD� &RORPELD� GH
8UDEi�ZLOO�QRW�KDYH�DQ\�H[FDYDWLRQ�PDWHULDO��VLQFH�DOO�WKH�PDWHULDO�FRPLQJ�IURP�WKH�
GHVFDSRWH�DQG�FOHDQLQJ�ZLOO�EH�XVHG�LQ�WKH�JHQHUDWLRQ�RI�MDUV�DQG�SURWHFWLRQ�RI�WKH�
EDQNV� RI� 7KH� /HyQ� 5LLYHU�� +RZHYHU�� LQ� FDVH� RI� GHEULV� JHQHUDWLRQ� GXULQJ� WKH�
FRQVWUXFWLRQ�SURFHVV��WKHVH�ZLOO�EH�GLVSRVHG�LQ�WKH�GXPS�FORVHVW�WR�WKH�SURMHFW�DUHD�
�VHH )LJXUH�1XP� ������
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)LJXUH�1XP� ������/RFDWLRQ�RI�GXPS�DQG�GLVSHUVLRQ�OLPLW�
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6$6�

7KH�FRRUGLQDWHV�RI�WKH�DUHD�RI�GUHGJLQJ�RU�XQORDGLQJ�RI�PDWHULDO�IURP�GUHGJLQJ�KDYH�
EHHQ�PHQWLRQHG�LQ�WKH�QXPHUDO ����������

����� +DQGOLQJ�DQG�GLVSRVDO�RI�GUHGJHG�PDWHULDOV

7KH�GLVSRVLWLRQ�RI� WKH�GUHGJLQJ�PDWHULDO� IURP� WKH�PDQHXYHULQJ�DUHDV�DQG�DFFHVV�
FKDQQHOV�ZLOO� EH� DUUDQJHG� LQ� WKH�GXPS�DUHD� WKDW� LV� VRXJKW� WR�EH� OLFHQVHG� LQ� WKLV�
PRGLILFDWLRQ� RI� WKH� (QYLURQPHQWDO� /LFHQVH�� $UHD� ORFDWHG� ���� NP� EHWZHHQ� WKH�
GUHGJLQJ�DQG�GXPS�SRO\JRQV��7KH�GLPHQVLRQV�RI�WKH�DUHD�GHVWLQHG�IRU�WKH�GXPS�DUH�
�����P�E\������P��ZLWK�DQ�DUHD�RI�LQIOXHQFH�RI������P�E\������P�

����� 0RGHOLQJ�RI�GUHGJLQJ�DQG�GLVSHUVLRQ�RI�VHGLPHQWV

'XPS
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7KH�EDWK\PHWU\�XVHG�IRU�WKH�ORFDWLRQ�DQG�FKDUDFWHUL]DWLRQ�RI�WKH�GXPS�DUHD�RI�WKH�
PDWHULDOV�IURP�WKH�GUHGJLQJ�RI�3XHUWR�%DKtD�&RORPELD�GH 8UDEi��ZDV�REWDLQHG�IURP�
WKH�QDXWLFDO�FKDUWV�VXSSOLHG�E\�WKH�*HQHUDO�0DULWLPH�'LUHFWRUDWH�DQG�SUHSDUHG�E\�
WKH�2FHDQRJUDSKLF�DQG�+\GURJUDSKLF�5HVHDUFK�&HQWHU�� &,2+�� ��WKH�QDXWLFDO�FKDUWV�
WKDW�FRQWDLQ�WKH�VWXG\�DUHD�DUH�����DQG������ZKLFK�LV�VKRZQ�LQ�WKH )LJXUH�1XP� ������
$GGLWLRQDOO\��D�GHWDLOHG�EDWK\PHWU\�RI�WKH�VHFWRU�SURSRVHG�IRU�WKH�GXPS �FDUULHG�RXW�
E\�%DWLVWHXGLRV�6�$�6��LQ�-XO\�������ZDV�FDUULHG�RXW��VHH )LJXUH�1XP� ��������

�� 0$5,7,0(�',5(&725$7(�*(1(5$/��',0$5��DQG�&(17(5�2)�2&($12*5$3+,&�$1'�+<'52*5$3+,&�,19(67,*$7,216��&,2+���
&DUWRJUDSKLF�$WODV�RI�WKH�2FHDQV�DQG�&RDVWV�RI�&RORPELD���QG�HGLWLRQ��3XEOLFDWLRQ�������%RJRWi������������S
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)LJXUH�1XP� ������1DXWLFDO�FKDUW����� ��
6RXUFH��*HQHUDO�0DULWLPH�'LUHFWRUDWH��',0$5�

)LJXUH�1XP� ������'HWDLO�EDWK\PHWU\�RI�WKH GXPS�DUHD�
6RXUFH��$TXD	7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

:LWK�WKH�EDWK\PHWULHV�REWDLQHG�IURP�WKHVH�WZR�VRXUFHV�RI�LQIRUPDWLRQ��ZH�SURFHHGHG�
WR�LQWHUSRODWH�WKH�LQIRUPDWLRQ�WR�REWDLQ�D�GLJLWDO�GHSWK�PRGHO��LQ�RUGHU�WR�ORFDWH�DQG�
ODWHU�PRGHO�WKH�HIIHFWV�RI�WKH�PDWHULDO�GXPSLQJ�LQ�WKH�VWXG\�DUHD��7KH�LQWHUSRODWHG�
EDWK\PHWU\�LV�VKRZQ�LQ�WKH )LJXUH�1XP� ����

�� 0$5,7,0(� ',5(&725$7(� *(1(5$/� �',0$5�� DQG� &(17(5� 2)� 2&($12*5$3+,&� $1'� +<'52*5$3+,&�
,19(67,*$7,216��&,2+���&DUWRJUDSKLF�$WODV�RI�WKH�2FHDQV�DQG�&RDVWV�RI�&RORPELD���QG�HGLWLRQ��3XEOLFDWLRQ�������%RJRWi��
����������S�



(19,5210(17$/ /,&(16( 02',),&$7,21�)25�7+(��
&216758&7,21�$1'�23(5$7,21�352-(&7�2)�$�3257�

7(50,1$/�2)�62/,'�%8/. &$5*2(6 ,1�7+(�
081,&,3$/,7<�2)�785%2

352-(&7�'(6&5,37,21 3DJH ��� RI ���

*$7��������&$�$0�3,2��� 5HYLVLRQ��

'(6&5,3&,Ï1�'(/�352<(&72
&$3���7'(1*�&$7�5(9�'$9�2.
>>0HGHOOtQ@������

)LJXUH�1XP� ������%DWK\PHWU\�RI�WKH�*ROIR�GH 8UDEi
6RXUFH��$TXD	7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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'LVSHUVLRQ�PRGHO�RI�WKH�GUHGJHG�PDWHULDO

7KH�HIIHFWV�RI�GUHGJLQJ�SURFHVVHV�KDYH�EHHQ�H[WHQVLYHO\�VWXGLHG�WKURXJK�ODERUDWRU\�
H[SHULPHQWV����+RZHYHU��WKH�GHYHORSPHQW�RI�PDWKHPDWLFDO�PRGHOV�DOORZV�SUHGLFWLQJ�
WKHVH�HIIHFWV�LQ�DQ\�VLWXDWLRQ�ZLWKRXW�WKH�QHHG�WR�UHVRUW�WR�SK\VLFDO�WULDOV�

&XUUHQWO\��VHGLPHQW�WUDQVSRUW�PRGHOV�DUH�FDSDEOH�RI�UHSURGXFLQJ�WKH�YDULDWLRQ�RI�WKH�
VHDIORRU� GXH� WR� WKH� HIIHFW� RI� GUHGJLQJ� RSHUDWLRQV�� DQDO\]LQJ� WKH� HYROXWLRQ� RI�
VXVSHQGHG�VROLGV�LQ�WKH�ZDWHU�FROXPQ��� �� �� ���

,Q�WKH�,+�'UHGJH�PHWKRGRORJ\��GHYHORSHG�E\�WKH�,+�&DQWDEULD�� �� DQG�PRGLILHG�E\�
$TXD� 	� 7HUUD� &RQVXOWRUHV� MRLQV� WKH� XVH� RI� WKH� 0RUSKRG\QDPLF� PRGXOH� RI� WKH�
'HOIW�'�� PRGHO��ZKLFK�DOORZV�WR�VLPXODWH�WKH�HYROXWLRQ�RI�VHGLPHQWV� LQ�WKH�ZDWHU�
FROXPQ��ZLWK�D�VHW�RI�VFULSWV�WKDW�DOORZ�WKDW�WKH�PRGHO�VLPXODWH�LQ�UHDO�WLPH�GLIIHUHQW�
GUHGJLQJ�WHFKQLTXHV��ERWK�PHFKDQLFDO�DQG�K\GUDXOLF�

,Q�*ROIR GH 8UDEi� /HyQ�DQG�$WUDWR ULYHUV��FRQVWLWXWH�WKH�PDLQ�VRXUFH�RI�VHGLPHQWV��
FRPSRVHG�PDLQO\�RI�ILQH�VLOWV��ZKLFK�JLYHV�ULVH�WR�WKH�IRUPDWLRQ�RI�D�SHQ�RI�VROLGV�LQ�
VXVSHQVLRQ�� RI� YDULDEOH� H[WHQVLRQ� DQG� FRQFHQWUDWLRQ� GHSHQGLQJ� RQ� WKH� ZHDWKHU�
FRQGLWLRQV�

,Q� WKLV� VWXG\� WKH� PRGHOLQJ� RI� WKH� GLVSHUVLRQ� RI� VROLG� PDWHULDO� ORVVHV� GXH� WR� WKH�
GUHGJLQJ� RI� 3XHUWR� %DKtD� &RORPELD� GH 8UDEi� LV� PDGH�� FRQVLGHULQJ� DOVR� WKH�
VHGLPHQWV�LQWURGXFHG�LQ�/HyQ�DQG�$WUDWR�ULYHUV��7KLV�ZD\� LW�ZLOO�EH�SRVVLEOH WR�NQRZ�
WKH�FRQFHQWUDWLRQV�RI�VXVSHQGHG�VROLGV�WKDW��QDWXUDOO\� JHW�LQWR WKH�ULYHUV��ZKLFK�ZLOO�
IDFLOLWDWH� WKH�HYDOXDWLRQ� RI� WKH� LPSDFW� SURGXFHG�E\� WKH� GLVSHUVLRQ� RI� WKH�GUHGJHG�
PDWHULDO�RQ�WKH�OHYHOV�RI�WXUELGLW\�

,Q�WKH�PRGHOLQJ�SURFHVV�RI�GUHGJLQJ��WKH�ILUVW�VWHS�LV�WR�REWDLQ�WKH�WUDMHFWRU\�RI�LW��7R�
GR� WKLV�� WKH� GUHGJHG� REMHFW� FHOOV� �DQG� KRZ�PXFK�� DUH� FRXQWHG� E\� PHDQV� RI� DQ�
DOJRULWKP�XQWLO�UHDFKLQJ�WKH�WDUJHW�GHSWK�LQ�WKH�VWXG\�DUHD��)LJXUH�1XP� ���� VKRZV

�� 9ODVERP��:��'HVLJQ�RI�'UHGJLQJ�(TXLSPHQW��'HOIW�8QLYHUVLW\�RI�7HFKQRORJ\������
�� 6RQJ��<��7��DQG�+DLGYRJHO��'���$�VHPL�LPSOLFLW�SULPLWLYH�HTXDWLRQ�RFHDQ�FLUFXODWLRQ�PRGHO�XVLQJ�D�JHQHUDOL]HG�WRSRJUDSK\�
IROORZLQJ�FRRUGLQDWH�V\VWHP�������(Q��-��&RPSXW��3K\V��YRO�������S�����±�����
�� -DFREVHQ�� )�� DQG� 5DVPXVVHQ�� (�� %��0,.(� ��07�� $� ��GLPHQVLRQDO�PXG� WUDQVSRUW�PRGHO�� 7HFKQLFDO� UHS�� '*���� WR� WKH�
FRPPLVVLRQ�RI�WKH�HXURSHDQ�FRPPXQLWLHV��'DQLVK�+\GUDXOLF�,QVWLWXWH��+¡UVKROP��'HQPDUN������
�� 'HOWDUHV���'HOIW�'�XVHU¶V�PDQXDO��7HFK��UHS���'HOWDUHV��7KH�1HWKHUODQGV�������
�� %DL��<���:DQJ��=���DQG�6KHQ��+��7KUHH�GLPHQVLRQDO�PRGHOOLQJ�RI�VHGLPHQW�WUDQVSRUW�DQG�WKH�HIIHFWV�RI�GUHGJLQJ�LQ�WKH�+DLKH�
(VWXDU\��(Q��(VWXDULQH��&RDVWDO�DQG�6KHOI�6FLHQFH��������YRO������S�����±����
�� *DUFtD�-���*yPH]�$�*���6iPDQR��0�/���*DUFtD�$���-XDQHV��-�$��'HYHORSPHQW�RI�WKH�,+�'UHGJH�PRGHO��$SSOLFDWLRQ�WR�WKH�

HVWLPDWLRQ�RI�HQYLURQPHQWDO�ULVN�LQ�GUHGJLQJ�SURFHVVHV������� ,Q��;,,�6SDQLVK�&RQIHUHQFH�RQ�&RDVWDO�DQG�3RUW�(QJLQHHULQJ�
�� *DUFtD�-���6iPDQR�0�/���*yPH]��$�*���*DUFtD��$���-XDQHV��-�$���$��'�PRGHO�WR�DQDO\]H�HQYLURQPHQWDO�HIIHFWV�RI�GLIIHUHQW�

GUHGJLQJ� RSHUDWLRQV�� $SSOLFDWLRQ� WR� WKH� 3RUW� RI� 0DULQ�� ������ (Q�� �WK� 6\PSRVLXP� RQ� 5LYHU�� &RDVWDO� DQG� (VWXDULQH�
0RUSKRG\QDPLFV�

�� 'HOWDUHV��2S�FLW�
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WKH� GUHGJLQJ� WUDMHFWRU\� VFKHPDWLF� VLPXODWLQJ WKH� ,+�'UHGJH� PHWKRGRORJ\� ZKHQ�
SHUIRUPLQJ DQ�RSHUDWLRQ�ZLWK�D�FXWWLQJ�VXFWLRQ�GUHGJHU�

)LJXUH�1XP� ������(YDOXDWLRQ�RI�WKH�GUHGJLQJ�WUDMHFWRU\�IRU�WKH�VXFWLRQ�GUHGJH
6RXUFH��$TXD	7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

)LJXUH�7UDQVODWLRQ

/HIW��&HOO

7RS��'UHGJLQJ�WUDMHFWRU\

7RS�ULJKW��'UHGJLQJ�DUHD

2QFH� WKH� GUHGJLQJ� WUDMHFWRU\� KDV� EHHQ� REWDLQHG�� WKH�PHWKRGRORJ\� VKRZQ� LQ� WKH
)LJXUH�1XP� ���� WR�FDUU\�RXW�WKH�VLPXODWLRQ�RI�WKH�GUHGJLQJ�RSHUDWLRQ�3XHUWR�%DKtD�
&RORPELD�GH 8UDEi���

)LJXUH�1XP� ����� ,W¶V� EDVHG� LQ� WKH�PHWKRGRORJ\� ZKHUH WKH� VROLG� IORZ� VWDUWV� WKH�
GUHGJH SHU�VHFRQG��WKH�GUHGJLQJ�WUDMHFWRU\�DQG�WKH�WDUJHW�OHYHO�WKDW�LV�LQWHQGHG�WR�EH�
UHDFKHG�LQ�WKH�VWXG\�DUHD���

1H[W��WKH�VHW�RI�VFULSWV�RI�WKH�,+�'UHGJH�PHWKRGRORJ\�JHQHUDWH�WKH�ILOHV�WKDW�ZLOO�DOORZ�
'HOIW�'��DV�D�VHGLPHQW�WUDQVSRUW�PRGHO��WR�HYDOXDWH WKH FRQWLQXRXV�GUHGJLQJ�ZLWK�LWV�
DVVRFLDWHG� ORVVHV�� :LWK� WKLV� PHWKRGRORJ\�� LW¶V� DUFKLHYHG� WKDW� WKH PRGHO� NHHSV�
GUHGJLQJ�HDFK�FHOO�XQWLO�LW�UHDFKHV�WKH�WDUJHW�OHYHO�ZLWKLQ�WKH�VWXG\�DUHD��GUHGJLQJ�DW�
WKH�UDWH�RI�WKH�VROLG�IORZ�RI�WKH�GUHGJH�DV�WLPH�SDVVHV�
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,I�WKH�EDUJH�UHDFKHV�WKH�RYHUIORZ�OHYHO��VXUIDFH�ORVVHV�EHJLQ�WR�EH�LQWURGXFHG�GXH�WR�
WKH�RYHUIORZ�LQ�WKH�FHOO�LQ�ZKLFK�LW�LV EHLQJ�GUHGJHG��2QFH�WKH�PD[LPXP�FDSDFLW\�RI�
WKH�KRSSHU�KDV�EHHQ�UHDFKHG��LW�PRYHV�WR�WKH�GXPS�DQG�DOO�WKH�H[WUDFWHG�PDWHULDO�LV�
XQORDGHG�RQ�WKH�VXUIDFH��:LWK�UHVSHFW�WR�WKH�PHWKRGRORJ\�SURSRVHG�E\�,+�&DQWDEULD��
WKH�PRGHOLQJ�RI�WKH�GLVSHUVLRQ�LQ�WKH�GXPS�RI�3XHUWR�%DKtD�&RORPELD�GH 8UDEi�KDV�
D�PRGLILFDWLRQ�LQ�WKH�GXPSLQJ�RI�PDWHULDO��7KH�PRGLILFDWLRQ�PDGH�E\�$TXD�	�7HUUD�
DVVRFLDWHG� FRQVXOWDQWV�� LV� EDVHG� RQ� WKH� IDFW� WKDW� WKH� PDWHULDO� ZDV� GRZQORDGHG�
IROORZLQJ�D�WUDMHFWRU\�LQVLGH�WKH�FHOOV�WKDW�PDNH�XS�WKH�GXPS��WU\LQJ�WR�JHW�FORVHU�WR�
WKH� UHDO�ZD\� LQ�ZKLFK� WKLV� W\SH�RI�XQORDGLQJ LV�PDGH�DQG�QRW�DV�SURSRVHG�E\� ,+�
&DQWDEULD��ZKLFK�LV�WR�GR�LW�LQ�D�VLQJOH�SRLQW�

)LJXUH�1XP� ������7UDMHFWRU\�PDWHULDO GXPSLQJ LQ�WKH�GXPS
6RXUFH��$TXD	7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

�ƌĞĂ�ĚĞů�ďŽƚĂĚĞƌŽ

dƌĂǇĞĐƚŽƌŝĂ�ĚĞ�ǀĞƌƚŝĚŽ�ĞůĚĂ�ĚĞ�ĐĄůĐƵůŽ

'XPS�$UHD

'LVFKDUJH�SDWK
&DOFXODWLRQ�FHOO
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)LJXUH�1XP� ������2SHUDWLRQ�GLDJUDP�RI�WKH�,+�'UHGJH�PHWKRGRORJ\��PRGLILHG�E\�$TXD�	�7HUUD�
&RQVXOWRUHV�6�$�6��IRU�WKH�VLPXODWLRQ�RI�D�UHDO�WLPH�GUHGJLQJ�SURFHVV�ZLWK�D�VXFWLRQ�GUHGJHU�

6RXUFH��$TXD	7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

7UDQVODWLRQ
GUHGJLQJ�IORZ

GUHGJLQJ�WUDMHFWRU\
GLVFKDUJH�WUDMHFWRU\
WDUJHW�GLPHQVLRQ

7�7RWDO�GUHGLQJ�WLPH

�ĂƵĚĂů�ĚĞ�ĚƌĂŐĂĚŽ�;ƐſůŝĚŽƐͿ
dƌĂǇĞĐƚŽƌŝĂ�ĚĞ��ƌĂŐĂĚŽ
dƌĂǇĞĐƚŽƌŝĂ�ĚĞ�sĞƌƚŝĚŽ

�ŽƚĂ�KďũĞƚŝǀŽ

dфdŝĞŵƉŽ�ƚŽƚĂů�ĚĞ�
ĚƌĂŐĂĚŽ

dƌĂǇĞĐƚŽƌŝĂ�ĚĞ�ĚƌĂŐĂĚŽ�
ƚĞƌŵŝŶĂĚĂ͍

;ĐŽƚĂͲĞƐƉĞƐŽƌ�ĚƌĂŐĂĚŽͿ�
ф�ŽƚĂ�KďũĞƚŝǀŽ

�ŽƚĂ�ĚĞ�ĨŽŶĚŽс�ŽƚĂ�ĚĞ�ĨŽŶĚŽͲ�ƐƉĞƐŽƌ�ĚƌĂŐĂĚŽ
^^;ƐƵƉĞƌĨŝĐŝĞͿс^^;ƐƵƉĞƌĨŝĐŝĞͿнŽǀĞƌĨůŽǁ;Ɛŝ�ŚƵďŝĞƐĞ�ĞŶ�ĞƐĞ�'ƚͿ

�ĂƌŐĂ�ƚŽůǀĂс�ĂƌŐĂ�ƚŽůǀĂн;�ƐƉĞƐŽƌ�ĚƌĂŐĂĚŽͲŽǀĞƌĨůŽǁͿ

�ĞƐĐĂƌŐĂ�ĚĞ�ůĂ�ƚŽůǀĂ�ĚĞ�ůĂ�ĚƌĂŐĂ�ĞŶ�Ğů�
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'UHGJLQJ�WUD\HFWRU\�ILQLVKHG"

�OHYHO�WKLFNQHVV�GUHGJLQJ���WDUJHW�OHYHO

ERWWRP�OHYHO ERWWRP�OHYHO�GUHGJLQJ�WKLFNQHVV

66�VXUIDFH� 66�VXUIDFH��RYHUIORZ��LI�WKHUH�ZDV�DW�WKDW�ǻW�

+RSSHU�ORDG KRSSHU�ORDG���GUHGJLQJ�WKLFNQHVV�� RYHUIORZ�

GLVFKDUJH�WKH�KRSSHU�IURP�WKH�GUHGJHU�LQ�WKH�GXPS��IROORZLQJ�WKH�SODQQHG�SDWK

6723

1H[W��WKH�VHGLPHQW�LQ�WKH�ZDWHU�FROXPQ�LV�PRGHOHG�ZLWK�WKH�PRUSKRG\QDPLF�PRGXOH�
RI�'HOIW�'��REWDLQLQJ� LWV� GLVSHUVLRQ� LQ� WKH� DUHD�ZKHUH�3XHUWR�%DKtD�&RORPELD� GH�
8UDEi DQG� WKH� GXPS DUH� ORFDWHG��:LWK� WKHVH� UHVXOWV��ZH�ZLOO� VWXG\� WKH� WHPSRUDO�
HYROXWLRQ�RI�WKH�FRQFHQWUDWLRQ�RI�VXUIDFH�VROLGV�LQ�D�VHW�RI�SRLQWV�WKDW�ZLOO�EH�ORFDWHG�
LQ�WKH�SHULSKHU\�RI�WKH�GXPS�DQG�LQ�WKH�DUHD�RI�GUHGJLQJ�

0RUSKRG\QDPLF�PRGXOH�RI�WKH 'HOIW�'�PRGHO

7KH�'HOIW�'�PRGHO�LQFOXGHV�D�PRGXOH�WKDW�FDOFXODWHV�WKH�VHGLPHQW�WUDQVSRUW�DQG�WKH�
PRUSKRORJLFDO� FKDQJHV� GHULYHG� IURP� LW�� 7KURXJK� LWV� DSSOLFDWLRQ�� LW� LV� SRVVLEOH� WR�
FDOFXODWH� WKH� WUDQVSRUW� RI� VXVSHQGHG� VROLGV�� ERWK� IRU� FRKHVLYH� DQG� QRQ�FRKHVLYH�
PDWHULDO��DV�ZHOO�DV�WKH�WUDQVSRUW�RI�QRQ�FRKHVLYH�PDWHULDO�SHU�ERWWRP��7KLV�PRGXOH�
DOORZV�WR�FRQVLGHU�GLIIHUHQW�VHGLPHQW�IUDFWLRQV��DFFRUGLQJ�WR�VL]H�DQG�GHQVLW\��WKDW�GR�
QRW�LQWHUDFW�ZLWK�HDFK�RWKHU�

7KH� WKUHH�GLPHQVLRQDO� WUDQVSRUW� RI� VXVSHQGHG� VROLGV� LV� FDOFXODWHG�E\� VROYLQJ� WKH�
WKUHH�GLPHQVLRQDO�DGYHFWLRQ�GLIIXVLRQ�HTXDWLRQ�IRU�VXVSHQGHG�VROLGV��VHH (TXDWLRQ�
��� ��
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(TXDWLRQ���� 7KUHH�GLPHQVLRQDO�DGYHFWLRQ�HTXDWLRQ�� GLIIXVLRQ�IRU�VXVSHQGHG�VROLGV

:KHUH��
� �F O

LV�WKH�PDVV�FRQFHQWUDWLRQ�RI�WKH�VHGLPHQW�IUDFWLRQ � O ���.J�P���� �� ��X Y Z DUH�

WKH�FRPSRQHQWV�RI�WKH�IORZ�YHORFLW\��P�V��� � � � � � �
� � ����V [ V \ V ]H H HO O O DUH�WKH�GLIIXVLRQ�FRHIILFLHQWV�
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RI�WKH�VHGLPHQW�IUDFWLRQ�� O ���P��V��\� � �
VZ
O
LV�WKH�VHGLPHQWDWLRQ�UDWH�RI�WKH�VHGLPHQW�

IUDFWLRQ�� O ���P�V��

7KH� XVH� RI� WKH� PRUSKRG\QDPLF� PRGXOH�� LQWURGXFHV� WKH� HIIHFW� RI� WKH� VHGLPHQW�

IUDFWLRQV�WR�FDOFXODWH�WKH�GHQVLW\�RI�WKH�IOXLG�PL[WXUH�RI�VHGLPHQW�DQG�ZDWHU PL[U ��

7KLV�HIIHFW�RQ�WKH�GHQVLW\�RI�ZDWHU��REWDLQHG�DV�D�IXQFWLRQ�RI�VDOLQLW\�DQG�WHPSHUDWXUH�
LQ�WKH�DEVHQFH�RI�VHGLPHQWV��LV�FDOFXODWHG�ZLWK�WKH�IROORZLQJ�UHODWLRQVKLS�ZKHQ�WKH�
PHGLXP KDV�D�FHUWDLQ�FRQFHQWUDWLRQ�RI�WKHP��VHH (TXDWLRQ������
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OVHG

Z
PL[ Z
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6
6 F 6 F

U
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(TXDWLRQ���� (TXDWLRQ�RI�WKH�GHQVLW\�RI�WKH�IOXLG�PL[WXUH�RI�VHGLPHQW�DQG�ZDWHU PL[U

:KHUH��6�LV�WKH�FRQFHQWUDWLRQ�RI�VDOLQLW\��SSW��� � �Z 6U LV�WKH�VSHFLILF�GHQVLW\�RI�ZDWHU�

ZLWK�D�FRQFHQWUDWLRQ�RI�VDOLQLW\�6��.J�P���� � �
VU
O
LV�WKH�VSHFLILF�GHQVLW\�RI�WKH�VHGLPHQW�

IUDFWLRQ � O ���.J�P���\�OVHG LV�WKH�QXPEHU�RI�VHGLPHQW�IUDFWLRQV�

$FFRUGLQJ�WR�WKH�FKDUDFWHULVWLFV�RI�WKH�VROLG�PDWHULDO�WUDQVSRUWHG��WKH�'HOIW�'�PRGHO�
XVHV�GLIIHUHQW�IRUPXODWLRQV�WR�PRGHO�LWV�WUDQVSRUW��EHLQJ�WKH�GLIIHUHQWLDO�FKDUDFWHULVWLF�
WKH�IDFW�RI�EHLQJ�FRKHVLYH�RU�QRQ�FRKHVLYH�VHGLPHQW�

&RKHVLYH�VHGLPHQW

,Q� VDOW� ZDWHU�� FRKHVLYH� VHGLPHQWV� WHQG� WR� IRUP� VHGLPHQW� IORFV�� ZLWK� D� GHJUHH� RI�
IORFFXODWLRQ�GHSHQGLQJ�RQ�WKH�FRQFHQWUDWLRQ�RI�VDOLQLW\�LQ�WKH�PHGLXP��7KHVH�IORFV��
PXFK�ODUJHU�WKDQ�WKH�LQGLYLGXDO�VHGLPHQW�SDUWLFOHV��KDYH�D�KLJKHU�VHGLPHQWDWLRQ�UDWH��
7KH� VHGLPHQWDWLRQ� YHORFLW\� RI� WKH� FRKHVLYH� VHGLPHQW� IORFV� LV� FDOFXODWHG�ZLWK� WKH�
IROORZLQJ�H[SUHVVLRQ��VHH (TXDWLRQ������
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(TXDWLRQ���� (TXDWLRQ�WR�FDOFXODWH�WKH�VHGLPHQWDWLRQ�YHORFLW\�RI�FRKHVLYH�VHGLPHQW�IORFV
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:KHUH�� � �
��
O
VZ LV�WKH�VHGLPHQWDWLRQ�UDWH��QRW�DWWHQXDWHG��RI�WKH�VHGLPHQW�IUDFWLRQ � O ���

� �
�PD[VZ
O LV�WKH�VHGLPHQWDWLRQ�UDWH�RI�WKH�VHGLPHQW�IUDFWLRQ � O ��IRU�WKH�PD[LPXP�VDOLQLW\�

FRQFHQWUDWLRQ�� � �
�
O
V IZ LV�WKH�VHGLPHQWDWLRQ�UDWH�LQ�IUHVK�ZDWHU�RI�WKH�VHGLPHQW�IUDFWLRQ�

� O ��\�6PD[ LV�WKH�PD[LPXP�VSHFLILHG�VDOLQLW\�IRU� � �
�PD[VZ
O �

,Q�WKH�HYDOXDWLRQ�RI�WKH�GLVSHUVLRQ�RI�WKH�FRKHVLYH�VHGLPHQW��WKH�GLIIXVLRQ�FRHIILFLHQW�
LV�HTXDO�WR�WKH�RQH�XVHG�E\�WKH�PRGHO�WR�VROYH�WKH�K\GURG\QDPLFV�DQG�GRHV�QRW�WDNH�
LQWR�DFFRXQW�WKH�LQFUHDVH�RI�WKH�WXUEXOHQFH�GXH�WR�WKH�VZHOO�

7KH�FDOFXODWLRQ�RI�WKH�HURVLRQ�DQG�GHSRVLWLRQ�RI�FRKHVLYH�VHGLPHQW��WKDW�LV�WR�VD\��
WKH�IORZV�RI�WKH�IUDFWLRQV�RI�FRKHVLYH�VHGLPHQW�EHWZHHQ�WKH�ZDWHU�FROXPQ�DQG�WKH�
EHG�� LV� FDUULHG� RXW� ZLWK� WKH� 3DUWKHQLDGHV�.URQH� IRUPXODWLRQV� �VHH (TXDWLRQ� ���

3DUWKHQLDGHV��������

� � � � � �� ��� ��FZ FU H( 0 6 W W O O O � � � � � � � �� ��� ��V E FZ FU G' Z F 6 W W O O O O
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�
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E

]
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(TXDWLRQ���� (TXDWLRQV�WR�ILQG�WKH�IORZV�RI�WKH�FRKHVLYH�VHGLPHQW�IUDFWLRQV�EHWZHHQ�WKH ZDWHU�
FROXPQ�DQG�WKH�EHG

:KHUH � �( O LV�WKH�HURVLRQ�IORZ �.J�P� V��� � �0 O LV�WKH�HURVLRQ�SDUDPHWHU�GHILQHG�E\�

WKH� XVHU� �.J�P� V��� � �' O LV� WKH� IORZ� RI� GHSRVLWLRQ� �.J�P� V��� � �
EF
O

LV� WKH� DYHUDJH�

FRQFHQWUDWLRQ�IRU�D�VHGLPHQW�IUDFWLRQ�LQ�WKH�FRPSXWDWLRQDO�OD\HU�QHDU�WKH�ERWWRP��DQG
� �� ����FZ FU H6 W W O \� � �� ����FZ FU G6 W W O ��WKH\�DUH�IXQFWLRQV�RI�HURVLRQ�DQG�GHSRVLWLRQ�UHVSHFWLYHO\��

GHILQHG�E\�WKH IROORZLQJ�H[SUHVVLRQV��VHH (TXDWLRQ������
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(TXDWLRQ���� (TXDWLRQV�WR�GHILQH�WKH�IXQFWLRQV�RI�HURVLRQ��OHIW��DQG�GHSRVLWLRQ��ULJKW�

:KHUH FZW LV�WKH�PD[LPXP�WDQJHQWLDO�VWUHVV�LQ�WKH�EDFNJURXQG�GXH�WR�FXUUHQWV�DQG�

ZDYHV�� � �
�FU HW O LV�WKH�FULWLFDO�HURVLRQ�WDQJHQWLDO�VWUHVV�WKDW�LV�GHILQHG�E\�WKH�XVHU �1�P���

\� � �
�FU GW O LV�WKH�FULWLFDO�WDQJHQWLDO�GHSRVLWLRQ�YROWDJH�WKDW�LV�GHILQHG�E\�WKH�XVHU �1�P���

7KH� HURVLRQ�GHSRVLWLRQ� IOX[HV� LQ� WKH� PRGHO�� EHWZHHQ� WKH� ZDWHU� FROXPQ� DQG� WKH�
ERWWRP��DUH�FDOFXODWHG�LQ�WKH�FRPSXWDWLRQDO�OD\HU�FORVHVW�WR�WKH�ERWWRP�

1RQ�FRKHVLYH�VHGLPHQW

)RU�WKH�FDVH�RI�QRQ�FRKHVLYH�VHGLPHQW��WKH�VHGLPHQWDWLRQ�UDWH�IRU�VHGLPHQW�IUDFWLRQ�
LV�REWDLQHG�DFFRUGLQJ�WR�WKH�PHWKRG�RI�9DQ�5LMQ����GHSHQGLQJ�RQ�WKH�GLDPHWHU�RI�WKH�
VHGLPHQW�LQ�VXVSHQVLRQ��E\�PHDQV�RI�WKH�H[SUHVVLRQV��VHH�(TXDWLRQ������
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(TXDWLRQ���� (TXDWLRQ�IRU�VHGLPHQWDWLRQ�YHORFLW\�IRU�VHGLPHQW�IUDFWLRQ

�� 9DQ�5LMQ��/�&��3ULQFLSOHV�RI�6HGLPHQW�7UDQVSRUW�LQ�5LYHUV��(VWXDULHV�DQG�&RDVWDO�6HDV��$TXD�3XEOLFDWLRQV��7KH�1HWKHUODQGV��
�����
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:KHUH�
� �V O

LV� WKH� UHODWLYH� GHQVLW\� RI� WKH� VHGLPHQW� IUDFWLRQ� �O��� � �
V' O

LV� WKH�

UHSUHVHQWDWLYH� GLDPHWHU� RI� WKH� VHGLPHQW� IUDFWLRQ � O �� \� Q LV� WKH� FRHIILFLHQW� RI�
NLQHPDWLF�YLVFRVLW\�RI�ZDWHU �P��V��

,Q WKH�GLVSHUVLRQ�RI� QRQ�FRKHVLYH�VHGLPHQW�� WKH�'HOIW�'�PRGHO�XVHV�D�KRUL]RQWDO�
GLIIXVLRQ�FRHIILFLHQW�HTXDO�WR�WKH�RQH�XVHG�WR�REWDLQ�WKH�GLVWULEXWLRQ�RI�VDOLQLW\�LQ�WKH�
ED\� �VHH� VDOLQLW\� FRPSRQHQW��� 7KH� YHUWLFDO� GLIIXVLRQ� FRHIILFLHQW� IRU� VHGLPHQWV� LV�
REWDLQHG�E\�WKH�IROORZLQJ�H[SUHVVLRQ��VHH (TXDWLRQ������

� � � � � �
V IH E H O O O

(TXDWLRQ���� (TXDWLRQ�WR�REWDLQ�WKH�YHUWLFDO�GLIIXVLRQ�FRHIILFLHQW�IRU�WKH�VHGLPHQWV

:KHUH� � �
VH
O LV�WKH�YHUWLFDO�GLIIXVLRQ�FRHIILFLHQW�IRU�WKH�VHGLPHQW�IUDFWLRQ � �O ��

� �E O
LV�

WKH�9DQ�5LMQ�IDFWRU�IRU�WKH�VHGLPHQW�IUDFWLRQ�DQG� � �
IH
O LV�WKH�YHUWLFDO�VZLUO�YLVFRVLW\�

FRHIILFLHQW�RI�WKH�WXUEXOHQFH�FORVXUH�PRGHO��7KH�9DQ�5LMQ�IDFWRU�DOZD\V�WDNHV�YDOXHV�
EHWZHHQ���DQG�����DQG�LV�FDOFXODWHG�DV��VHH�(TXDWLRQ������

� �
� � �

�

� � V

F

Z

X
E

§ ·
 � ¨ ¸¨ ¸

© ¹

O
O

(TXDWLRQ���� (TXDWLRQ�WR�FDOFXODWH�WKH�9DQ�5LMQ�IDFWRU

:KHUH�� �FX LV�WKH�WDQJHQWLDO�WHQVLRQ�LQ�WKH�EHG�GXH�WR�FXUUHQWV�

)RU�D�PRUH�GHWDLOHG�GHVFULSWLRQ�RI�WKLV�PRGHO��WKH�UHDGHU�LV�DGYLVHG�WR�FRQVXOW�WKH�
PDQXDO��³'HOIW�'�)/2:B8VHUB0DQXDO´���

6WDUWLQJ�GDWD�DQG�K\SRWKHVLV

1H[W��WKH�VWDUWLQJ�GDWD�DQG�DVVXPSWLRQV�XVHG�LQ�WKH�VLPXODWLRQV�DUH�LQGLFDWHG�

&KDUDFWHULVWLFV�RI�WKH�GUHGJLQJ�SURFHVV

,Q� UHODWLRQ� WR� WKH� GUHGJLQJ� RI� 3XHUWR� %DKtD� &RORPELD� GH� 8UDEi�� WKH� IROORZLQJ�
LQIRUPDWLRQ�KDV�EHHQ�XVHG�

�� $YDLODEOH�RQ LQWHUQHW����KWWS���RVV�GHOWDUHV�QO�ZHE�GHOIW�G�PDQXDOV!�



(19,5210(17$/ /,&(16( 02',),&$7,21�)25�7+(��
&216758&7,21�$1'�23(5$7,21�352-(&7�2)�$�3257�

7(50,1$/�2)�62/,'�%8/. &$5*2(6 ,1�7+(�
081,&,3$/,7<�2)�785%2

352-(&7�'(6&5,37,21 3DJH ��� RI ���

*$7��������&$�$0�3,2��� 5HYLVLRQ��

'(6&5,3&,Ï1�'(/�352<(&72
&$3���7'(1*�&$7�5(9�'$9�2.
>>0HGHOOtQ@������

x 7KH�GUHGJLQJ�IORZ�LV�����P����V�ZLWK�����VROLGV��JHQHUDWLQJ�D�VROLG�GUHGJLQJ�
YROXPH�RI������P���V�

x 7KH�YROXPH�RI�WKH�EDUJH�YHVVHO�LV������� P��
x ,Q�WKH�KRSSHU������RI�WKH�WRWDO�DFFXPXODWHG�YROXPH�FRUUHVSRQGV�WR�WKH�ILQH�

PDWHULDO�JHQHUDWHG�LQ�WKH�GUHGJLQJ�SURFHVV�
x 7KH�GXPS�FRQVLGHUHG�IRU�WKH�VLPXODWLRQ�LV�WKH�RQH�ORFDWHG�DW�����NP�IURP�WKH�

GUHGJLQJ�DUHD�
x 7KH� WLPH� LW� WDNHV� WKH�GUHGJHU� WR�JR� WR� WKH�GXPS��XQORDG�DQG� UHWXUQ� WR� WKH�

GUHGJLQJ�DUHD�ZDV�HVWLPDWHG�LQ���KRXU�
x 7KH�WDUJHW�OHYHO�WR�EH�UHDFKHG�LQ�WKH�GUHGJLQJ�DUHD�LV �����P�

,Q� WXUQ�� IRU� WKH�PRGHOLQJ�RI� WKH�GUHGJLQJ�SURFHVV�� WKH� IROORZLQJ�K\SRWKHVHV�KDYH�
EHHQ�DGRSWHG�

x 'UHGJLQJ�LV�FDUULHG�RXW�FRQWLQXRXVO\��WKDW�LV��FRQWLQXRXVO\�XQWLO�WKH�WDUJHW�OHYHO�
LV�UHDFKHG�LQ�WKH�HQWLUH�GUHGJLQJ�DUHD�

x 7KH�YROXPH�IURP�ZKLFK�ORVVHV�EHJLQ�WR�EH�JHQHUDWHG�LQ�WKH�KRSSHU��RYHUIORZ��
LV����� P� ����)URP�WKLV�YROXPH�DQG��XQWLO�WKH�KRSSHU�LV�ILOOHG��D�VXUIDFH�ORVV�
GXH�WR�RYHUIORZ�RI�ILQHV�RI����RI�WKH�LQFRPLQJ�VROLG�IORZ�LV�JHQHUDWHG�

x 7KH�ILQHV�JHQHUDWHG�LQ�WKH�GUHGJLQJ�SURFHVV�KDYH�EHHQ�FRQVLGHUHG�DV�ILQH�
VLOWV� ZLWK� D� GHQVLW\� RI� ����� NJ� ��P��� QRW� WDNLQJ� LQWR� DFFRXQW� WKH� SRVVLEOH�
IORFFXODWLRQ�RI�WKHP��,Q�WKLV�ZD\��LW�LV�RQ�WKH�VLGH�RI�VDIHW\�ZKHQ�DQDO\]LQJ�WKH�
GLVSHUVLRQ�RI�ILQH�GUHGJLQJ�PDWHULDO�

x 7KH� FULWLFDO� WDQJHQWLDO� VWUHVVHV� RI� HURVLRQ� DQG� GHSRVLWLRQ� KDYH� EHHQ�
FRQVLGHUHG�HTXDO�WR���1���P��DQG������1���P�� UHVSHFWLYHO\���

6ROLGV�LQWURGXFHG�E\�/HyQ DQG�$WUDWR�ULYHUV

7KH�DYHUDJH�FRQFHQWUDWLRQ�RI�VROLGV��FRQWULEXWHG�E\�/HyQ�DQG�$WUDWR�ULYHUV��KDV�EHHQ�
REWDLQHG�IURP�WKH�PRGHOLQJ�RI�VHGLPHQW�WUDQVSRUW�LQ�WKH�*ROIR GH 8UDEi��&RORPELD����
7DEOH�1XP� ���� VKRZV�WKH�FRQFHQWUDWLRQ�RI�VXVSHQGHG�VROLGV�LQWURGXFHG�LQ�WKH�GU\��
WUDQVLWLRQ�DQG�ZHW VHDVRQV�

�� ,+�&DQWDEULD��,112'5$9$/�3URMHFW��3KDVH����'HYHORSPHQW�RI�3UHGLFWLYH�7RROV�IRU�WKH�(VWLPDWLRQ�RI�(QYLURQPHQWDO�(IIHFWV��
,112'5$9$/�3URMHFW��,37����������������������
�� :X��<���)DOFRQHU��5�$���/LQ��%��0RGHOOLQJ�WUDFH�PHWDO�FRQFHQWUDWLRQ�GLVWULEXWLRQV�LQ�HVWXDULQH�ZDWHUV��(Q��(VWXDULQH��&RDVWDO�
DQG�6KHOI�6FLHQFH��������YRO������S������± ����
�� 9HOiVTXH]��/��0RGHOLQJ�RI�VHGLPHQW�WUDQVSRUW�LQ�WKH�*ROIR RI�8UDEi��&RORPELD��'HJUHH�ZRUN�WR�RSW�IRU�WKH�WLWOH�RI�PDJLVWHU�

LQ�HDUWK�VFLHQFHV��($),7������
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7DEOH�1XP� ����� 6ROLG�IORZ�LQWURGXFHG�E\�/HyQ�DQG�$WUDWR ULYHUV WR�*ROIR�GH 8UDEi

5LYHU�RU�$UP /LTXLG�IORZ�UDWH��P����V� 6ROLG�IORZ��NJ���P��

5LR�/HyQ ��� ����

/HRQFLWR ��� ���

0DWXQJR ��� �����

5RWR ���� �����

7DUHQD �� �����
6RXUFH��9HOiVTXH]��������

)RU�WKH�UHDOL]DWLRQ�RI�WKH�VLPXODWLRQV�DQG�WDNLQJ�LQWR�DFFRXQW�WKH�LQIRUPDWLRQ�SURYLGHG�
E\�$48$�	�7(55$�&RQVXOWRUHV�$VRFLDGRV�6�$�6�� WKH�PDWHULDO� LQWURGXFHG�E\�WKH�
ULYHU�/HyQ�DQG�WKH�$WUDWR�5LYHU�KDV�EHHQ�GHILQHG�DV�ILQH�VLOWV�ZLWK�D�GHQVLW\�RI������
NJ���P��

7LGHV

7R�LQWURGXFH�WKH�WLGDO�ERXQGDU\�FRQGLWLRQV��WKH�KDUPRQLF�FRPSRQHQWV�SURYLGHG�E\�
WKH�73;2�PRGHO�KDYH�EHHQ�XVHG��ZKLFK�LV�D�UHYHUVH�WLGDO�PRGHO�WKDW�DVVLPLODWHV�WKH�
VHD�OHYHO�LQIRUPDWLRQ�GHULYHG�IURP�WKH�REVHUYDWLRQV�RI�WKH�723(;�3RVHLGRQ�VHQVRU�

&XUUHQWO\��WKH�73;2�PRGHO��ZKLFK�LV�RQH�RI�WKH�PRVW�DFFXUDWH�JOREDO�WLGH�PRGHOV��
SURYLGHV� IRXU� VHPLGLXUQDO� KDUPRQLF� FRPSRQHQWV� �0��� 6��� 1��� .���� IRXU� GLXUQDO�
FRPSRQHQWV��.���2���3���4����WZR�ORQJ�SHULRG�FRPSRQHQWV��0I�DQG�0P��DQG�WKUHH�
RI�VKRUW�SHULRG��0���0Q���0V��� LQ�D�PHVK�ZLWK�JOREDO�FRYHUDJH�RI������[�����SRLQWV�
ZLWK�������RI�VSDWLDO�UHVROXWLRQ��,Q�WKLV�VWXG\�ZH�KDYH�XVHG�WKH�PRVW�UHFHQW�GDWDEDVH��
73;2�����

)LJXUH�1XP� ���� VKRZV WKH�ORFDWLRQ�RI� WKH�73;2�SRLQW�FORVHVW�WR�WKH�VWXG\�DUHD�
DQG RQ )LJXUH� 1XP� ���� \RX� FDQ� VHH� WKH� VHULHV� RI� WKH� DVWURQRPLFDO� WLGH� OHYHO�
REWDLQHG� ZLWK� WKH� KDUPRQLF� FRPSRQHQWV� DW� WKDW� SRLQW�� IRU� WKH� ILUVW� DQG� VHFRQG�
VHPHVWHU�RI�WKH�\HDU�

7DEOH�1XP� ���� 7LGDO�KDUPRQLF�FRPSRQHQWV��REWDLQHG�IURP�73;2
&RPSRQHQW )UHTXHQF\ 3HULRG �KU� $PSOLWXGH �P� 3KDVH ���

P� ��������� ����� ������ ������

V� �� �� ������ �����

Q� �������� ����� ������ ������

N� ��������� ����� ������ ����

N� ��������� ����� ������ ������

�� 9HOiVTXH]��/��0RGHOLQJ�RI�VHGLPHQW�WUDQVSRUW�LQ�WKH�*ROIR RI�8UDEi��&RORPELD��'HJUHH�ZRUN�WR�RSW�IRU�WKH�WLWOH�RI�PDJLVWHU�
LQ�HDUWK�VFLHQFHV��($),7�����
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&RPSRQHQW )UHTXHQF\ 3HULRG �KU� $PSOLWXGH �P� 3KDVH ���

R� ��������� ���� ������ ������

S� ��������� ����� ����� �����

T� ��������� ����� ������ ������

PI �������� ��� ������ ������

PP �������� ��� ������ ������

P� �������� ������ ������ ������

PV� ��������� ������ ����� ������

PQ� ������ ������ ������ ������
6RXUFH��$TXD	7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6������

)LJXUH�1XP� ������/RFDWLRQ�RI�WKH�SRLQW�ZKHUH�WKH�KDUPRQLF�FRPSRQHQWV�RI�WKH�73;2�ZHUH�
REWDLQHG

6RXUFH��$TXD	7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������
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)LJXUH�1XP� ������6HULHV�RI�DVWURQRPLFDO�WLGH�IRU�WKH�SRLQW�WR�WKH�RXWVNLUWV�RI�WKH *ROIR�GH�8UDEi��D��
6HULHV�IRU�WKH�ILUVW�VHPHVWHU�RI�WKH�\HDU�DQG�E��VHULHV�IRU�WKH�VHFRQG�VHPHVWHU�RI�WKH�\HDU��

6RXUFH��$TXD	7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

D�

E�
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:LQGV

)LJXUH�1XP� ���� SUHVHQWV�WKH�PXOWL�\HDU�DYHUDJH�ZLQGV�LQ�GLUHFWLRQ�DQG�IUHTXHQF\�
DFFRUGLQJ�WR�WKH�VSHHG�LQ�P�V�RI�WKH�7XUER�VWDWLRQ�EHWZHHQ�-DQXDU\������DQG�0D\�
������7KH�ILJXUH�VKRZV�WKH�GLUHFWLRQ�IURP�ZKHUH� WKH�ZLQGV�UHDFK�WKH�SRLQW�ZKHUH�
WKH�PHDVXULQJ�VWDWLRQ�LV�ORFDWHG�

-DQXDU\ )HEUXDU\

0DUFK $SULO
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0D\ -XQH

-XO\ $XJXVW
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6HSWHPEHU 2FWREHU

_
1RYHPEHU 'HFHPEHU

)LJXUH�1XP� ������$QQXDO�:LQG VHDVRQ RI�7XUER�VWDWLRQ��
6RXUFH��$TXD	7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6�������

)URP�WKH�SUHYLRXV�ILJXUH�LW�FDQ�EH�VHHQ�WKDW�IRU�WKH�PRQWKV�RI�-DQXDU\��)HEUXDU\��
0DUFK� DQG� $SULO�� WKH� SHUVLVWHQW� ZLQGV� DUH� WKRVH� WKDW� FRPH� IURP� WKH� QRUWK�� ZLWK�
PDJQLWXGHV�WKDW�FDQ�UHDFK���P���V��

,Q�WKH�PRQWK�RI�0D\�\RX�FDQ�VHH�D�WUDQVLWLRQ�RI�WKH�ZLQGV��EHFRPLQJ�WKH�ZLQGV�WKDW�
FRPH�IURP�WKH�VRXWK�WKH�PRVW�SHUVLVWHQW��ZKLFK�H[WHQG�XQWLO�1RYHPEHU��,Q�'HFHPEHU�
WKH�QRUWK�ZLQGV�DUH�DJDLQ�PRUH�SHUVLVWHQW�LQ�WKH�DUHD�

6HOHFWLRQ�RI�FDVHV�IRU�PRGHOLQJ�GUHGJLQJ�DQG�PDWHULDO�GXPSLQJ
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$FFRUGLQJ�WR�WKH�LQIRUPDWLRQ�DQG�H[LVWLQJ�UHSRUWV�LQ�WKH�VWXG\�DUHD��ZH�SURFHHGHG�WR�
VHOHFW�WKH�FDVHV�IRU�WKH�PRGHOLQJ�RI�WKH�GUHGJLQJ�DQG�WKH�GXPSLQJ�RI�PDWHULDO��,Q�WKH
7DEOH�1XP� ���� WKH�WZR�PRGHOOLQJ FDVHV�DUH�VKRZQ��EHFDXVH�WKH�GXUDWLRQ�RI�WKH�
GUHGJLQJ�ZDV�HVWLPDWHG�DW�����GD\V��LW�ZDV�GHFLGHG�WR�FDUU\�RXW�WKH�VLPXODWLRQ�IRU�
WKH�WZR�VHPHVWHUV�RI�WKH�\HDU��

7KH�FRQWRXU�GDWD�XVHG�IRU�PRGHOLQJ�DUH�DOVR�VKRZQ�LQ�WKH�IROORZLQJ�WDEOH

7DEOH�1XP� ���� 6HOHFWLRQ�RI�FDVHV

7,0( <($5

&217285�&21',7,216 $70263+(5(

/HYHO �P� 5LYHU
)ORZ���

�P��V�

6HGLPHQW�
FRQFHQWUDWLRQ

�NJ�P��
:LQGV

)LUVW�
6HPHVWHU

����

73;2��������������
PLQ�

/HyQ ��� ����

7XUER 6WDWLRQ

/HRQFLWR ��� ���

0DWXQJR ��� �����

5RWR ���� �����

7DUHQD �� �����

6HFRQG
6HPHVWHU

����

/HyQ ��� ����

/HRQFLWR ��� ���

0DWXQJR ��� �����

5RWR ���� �����

7DUHQD �� �����

0RGHO FRQILJXUDWLRQ�LQ�*ROIR�GH�8UDEi

7R�REWDLQ�WKH�K\GURG\QDPLFV�DQG�WKHUHIRUH�HVWLPDWH�WKH�GLVSHUVLRQ�RI�WKH�VHGLPHQWV�
LQ� WKH�GUHGJLQJ�DQG� LQ� WKH�GXPSLQJ�RI�PDWHULDO�� WKH� WKUHH�GLPHQVLRQDO�PRGHO�KDV�
EHHQ�DSSOLHG 'HOIW�'��

7KH�PDLQ�FKDUDFWHULVWLFV�RI�WKH�QXPHULFDO�VLPXODWLRQ�DUH�WKH�IROORZLQJ�

� 1XPHULFDO�PHVK��D�QXPHULFDO�PHVK�KDV�EHHQ�FRQVWUXFWHG� IRU�HDFK�RI� WKH� WZR�
VLWXDWLRQV�DQDO\]HG��ILUVW�DQG�VHFRQG�VHPHVWHU��7KH�KRUL]RQWDO�UHVROXWLRQ�RI�WKH�
PHVK�LV�����P�LQ�PRVW�RI�WKH�GRPDLQ�DQG�����P�LQ�WKH�DUHD�RI�LQWHUHVW��DQG�LQ�
YHUWLFDO�KDV���OHYHO��7KH�PHVKHV�FRYHU�WKH�H[WHQVLRQ�FRYHUHG�E\�WKH�EDWK\PHWULHV�
VKRZQ�LQ )LJXUH�1XP� �������

� %RXQGDU\�FRQGLWLRQV��$V�DVWURQRPLFDO�ERXQGDU\�FRQGLWLRQV�WKH�DVWURQRPLFDO�WLGH�
REWDLQHG� IURP� WKH�73;2�PRGHO�KDV�EHHQ� LQWURGXFHG� IRU�HDFK�RI� WKH�PRGHOHG�
WLPHV��
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� $WPRVSKHULF�IRUFLQJ��ZLQG�WLPH�LQIRUPDWLRQ�REWDLQHG�IURP�WKH�7XUER�VWDWLRQ�KDV�
EHHQ�LPSRVHG�
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� $V�D�YDOXH�IRU�WKH�KRUL]RQWDO�VZLUO�YLVFRVLW\�DQG�WKH�GLIIXVLRQ�FRHIILFLHQW������P����V
KDV� EHHQ� XVHG�� 7KHVH� YDOXHV� KDYH� EHHQ� HVWLPDWHG� EDVHG� RQ� FHOO� VL]H� DQG�
FXUUHQWV� W\SLFDO� RI� WKH� VWXG\� DUHD�� 7KH� YHUWLFDO� VZLUO� YLVFRVLW\� FRHIILFLHQW� ZDV�
FRQVLGHUHG�WZR�RUGHUV�RI�PDJQLWXGH�VPDOOHU�WKDQ�WKH KRUL]RQWDO���

������� 6FDWWHULQJ�+DOR

7R�FKDUDFWHUL]H�WKH�WRWDO�VXVSHQGHG�VROLGV��667��RI�WKH�ZDWHU�FROXPQ��WKH�4XDOLW\�
0RQLWRULQJ�1HWZRUN� RI�PDULWLPH� DQG� FRDVWDO� ZDWHUV� RI� &RORPELD� �5('&$0�� KDV�
EHHQ�XVHG��,Q�VXFK�D�ZD\�WKDW�IRU�WKH�%D\�RI�&RORPELD�WKHUH�LV�D�VHULHV�RI�VWDWLRQV�
WKDW�LV�SUHVHQWHG�LQ )LJXUH�1XP� �����

�� %ORVV��6��� /HKIHOGW�� 5���3DWWHUVRQ�� -�&�� �������� �0RGHOOLQJ� WXUEXOHQW� WUDQVSRUW� LQ� VWUDWLILHG� HVWXDU\��� -RXUQDO� RI�+\GUDXOLF�
(QJLQHHULQJ��9RO�������1������SS�������± �����
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)LJXUH�1XP� ������/RFDWLRQ�RI�5('&$0�VWDWLRQV
6RXUFH��KWWS���JLV�LQYHPDU�RUJ�FR�UHGFDPBFRORPELD�

7R� FKDUDFWHUL]H� WKH� VWXG\� DUHD�� ZH� KDYH� WDNHQ� DV� UHIHUHQFH� WKH� VWDWLRQV� %DKtD�
&RORPELD��/HRQFLWR�± &RORPELD IURQW��)DFLQJ�7KH�/HyQ�5LLYHU��,W�LV�FODULILHG�WKDW�WKH�
*ROIR ��DQG�*ROIR ��VWDWLRQV�GR�QRW�KDYH�667�LQIRUPDWLRQ��

7DEOH�1XP� ������+LVWRULFDO�YDOXHV�RI�7RWDO�6XVSHQGHG�6ROLGV�LQ�%DKtD�&RORPELD��PJ�O�

6WDWLRQ�&RG� 6WDWLRQ $YHUDJH 0D[LPXP
&�������� �6���LQ�IURQW�RI��.P�DIWHU 7KH�/HyQ�5LLYHU � '*,��� ������� ������

&�������� �6��)��/HRQFLWR�� %��&RORPELD�)RQGHDGHUR�'*,��� ����� ��

&�������� �6��%DKtD�&RORPELD ����� ���
6RXUFH��KWWS���VLDP�LQYHPDU�RUJ�FR�VLDP�UHGFDP�HVWDGLVWLFDV�LQGH[�MVS�QLYHO��

&RQVLGHULQJ WKH�KLJK�YDULDELOLW\�RI�WKLV�FRPSRQHQW�LQ�WKH�ED\��WKH�DYHUDJH�YDOXHV�RI�
WKH� WKUHH�VWDWLRQV�KDYH�EHHQ�DYHUDJHG� �VHH 7DEOH�1XP� �������7R�GHWHUPLQH� WKH�
GLVSHUVLRQ�WKUHVKROG�LQ�WKH�ED\��WKLV�DYHUDJH�YDOXH�LV�����PJ�O�
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7R� GHWHUPLQH� WKH� GLVSHUVLRQ�KDOR� LQ� WKH� GUHGJLQJ� DQG� GXPS�DUHDV�� WKH� IROORZLQJ�
FULWHULD�KDYH�EHHQ�WDNHQ�DV UHIHUHQFH�

� 7KH�FRQFHQWUDWLRQ�WKUHVKROG�KDV�EHHQ�GHILQHG�E\�����PJ�O�
� $�GLVSHUVLRQ�PRGHO�KDV�EHHQ�JHQHUDWHG�RI�DOO�WKH�SKDVHV�WKDW�FRQWHPSODWH�

WKH�GUHGJLQJ�DFWLYLW\��FRUUHVSRQGLQJ�WR�GUHGJLQJ�DQG�XQORDGLQJ�LQ�WKH�GXPS��
IRU���SHULRGV�RI�WKH�\HDU��ILUVW�DQG�VHFRQG�VHPHVWHU�

� 7KH�GLVWULEXWLRQ�RI�FHOOV�LQ�WKH�GXPS�LV�GHILQHG�DV�����P�SHU�����P��
� ,W�LV�GHILQHG�DV�PD[LPXP�FRQFHQWUDWLRQ��WKH�PRPHQW�RI�XQORDGLQJ�RU�GUHGJLQJ�

RI�WKH�GUHGJH�LQ�WKH�FRQILJXUDWLRQ�RI�FHOOV�RI�WKH�GXPS �)LJXUH�1XP� ������

)LJXUH�1XP� ������&RQFHQWUDWLRQ�RI�VXVSHQGHG�VROLGV�IRU�D�GLVFKDUJH�FHOO�LQ�WKH�GXPS
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV������

8QGHU�WKH�FULWHULD�SUHVHQWHG�DERYH�WR�GHWHUPLQH�WKH�GLVSHUVLRQ�OLPLW�IRU�WKLV�DFWLYLW\�
�)LJXUH� 1XP� ������� 6HH� EHORZ D VHTXHQFH� RI� ILJXUHV� IRU� WKH�PD[LPXP� OHYHO� RI�
XQORDG RQ�WKH�GXPS�SHULPHWHU�DQG�WKXV�GHWHUPLQH�WKH�GLVSHUVLRQ�KDOR�IRU�WKH�ILUVW�
KDOI�PRGHOHG�

),567�6(0(67(5

0D[LPXP�FRQFHQWUDWLRQ
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)LJXUH�1XP� ������/RFDWLRQ�RI�GUHGJLQJ�DUHD�DQG�GXPS
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)LJXUH�1XP� ������6HTXHQFH�RI�JUHDWHU�GLVSHUVLRQ�RQ�WKH�SHULPHWHU�RI�WKH�GXPS�
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV������

$V�HYLGHQFHG�E\� WKH�GLVSRVDO�VHTXHQFH�RI� WKH�GUHGJHG�PDWHULDO� LQ� WKH�GXPS�� WKH�
GLVSHUVLRQ�GRHV�QRW�H[FHHG�WKH�OLPLW�RI�WKH�DUHD�RI�LQIOXHQFH�RI������P�E\������P��
FRQVLGHULQJ�DV�D�VWDUWLQJ�SRLQW�D�GXPS�DUHD�RI������P�E\������P�LQWHUQDOO\�LQ�WKLV�
DUHD��,W�LV�LPSRUWDQW�WR�QRWH�WKDW�WKH�GLVSHUVLRQ�RI�WKH�SRXUHG�PDWHULDO�GLVVLSDWHV�LQ�
WKH�ZDWHU�FROXPQ�LQ�DSSUR[LPDWHO\���KRXUV��7R�KDYH�D�EHWWHU�DSSUR[LPDWLRQ�RI�WKH�
GLVSHUVLRQ� WKDW� WKH�PDWHULDO�KDV�� WKHQ�D�VHULHV�RI� ILJXUHV� LV�SUHVHQWHG�HYHU\�KRXU�
PLQXWHV��ZKLFK�DOORZV�XV�WR�VKRZ�WKLV�SKHQRPHQRQ�
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D�����-DQ �����

VWXG\�DUHD DUHD

E�����-DQ �����

F�����-DQ �����
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7R� KDYH� D� EHWWHU� SHUFHSWLRQ� RI� ZKDW� ZDV� GHVFULEHG� DERYH�� WKLV� GRFXPHQW� KDV�
DWWDFKHG�D�VHULHV�RI�YLGHRV�ZKHUH�IRU�WKH�ILUVW�DQG�VHFRQG�VHPHVWHU�PRGHOHG��7KLV�
PRGHO�PDNHV�LW�SRVVLEOH�WR�GHPRQVWUDWH��VLPXOWDQHRXVO\��WKH�GUHGJLQJ�DQG�GLVSRVDO�
SURFHVV�LQ�WKH�GXPS�
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,Q�DGGLWLRQ��WR�YDOLGDWH�WKH�PD[LPXP�GLVSHUVLRQ�RU�GLVSHUVLRQ�KDOR��WKH�ILUVW�XQORDGLQJ
RI�WKH�PRGHO�LV�SUHVHQWHG�RQ�WKH�VRXWK�ZHVWHUQ�YHUWH[�RI�WKH�GXPS��1��������������
P��(������������P��

)LJXUH�1XP� ������667�&RQFHQWUDWLRQ�RI�WKH�ILUVW�VHPHVWHU�GLVFKDUJH��1��������������P��(�
�����������P��

6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV
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7KLV�ILJXUH�DOORZV�XV�WR�GLVWLQJXLVK�VHYHUDO�SURFHVVHV�DPRQJ�ZKLFK�DUH��GLVVLSDWLRQ�
RI�WKH�VHGLPHQW�SOXPH�DW�WKH�WLPH�RI WKH XQORDGLQJ �ZKHUH�WKH�KLJKHVW�SHDNV�RFFXU��
DQG�GLVSHUVLRQ�E\�XQORDGLQJV LQ�QHLJKERULQJ�FHOOV� �QHLJKERULQJ�SHDNV� LQ� WKH�GDWD�
VHULHV���,Q�WKLV�ZD\�LW�LV�HYLGHQW�WKDW�RQFH�WKH�XQORDGLQJ LV�PDGH�����PHWHUV�WR�WKH�
QRUWK� ��� FHOOV��� DFFRUGLQJ� WR� WKH� GUHGJLQJ� URXWH� 7KLV� FRQILUPV� DJDLQ� WKDW� WKH�
GLVSHUVLRQ�KDOR�RU�ZDYH�GLVVLSDWLRQ�SHQ�IRU�WKH�GHILQHG�WKUHVKROG�LV�����P�IURP�WKH�
HGJH�RI�WKH�GXPS�

6(&21'�6(0(67(5

$� VLPLODU� SURFHGXUH�ZDV� FDUULHG� RXW� WR� HVWLPDWH� WKH� GLVSHUVLRQ� RI� WKH� VHGLPHQWV�
GXULQJ�WKH�VHFRQG�KDOI�RI�WKH�\HDU�
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)URP�WKH�SUHYLRXV�ILJXUH�LW�FDQ�EH�VHHQ�KRZ�LV�WKH�GLVSHUVLRQ�RI�WKH�VHGLPHQWV�LQ�WKH�
GXPS��ZKLFK� VKRZV� VSDWLDOO\� WKH� FRQFHQWUDWLRQ� RI� VXVSHQGHG� VROLGV� LQ� WKH�ZDWHU�
FROXPQ��,W�FDQ�EH�VHHQ�WKDW�IRU�WKH�SRLQWV�WKDW�DUH�ORFDWHG�LQ�WKH�FRUQHUV�RI�WKH�GXPS��
WKH�GLVSHUVLRQ�RI�WKH�VHGLPHQWV�GRHV�QRW�UHDFK�WR�VXUSDVV�WKH�DUHD�GHVWLQHG�IRU�WKH�
GXPSLQJ�RI�GUHGJHG�PDWHULDO��7KLV�FRQILUPV�RQFH�DJDLQ�WKDW�WKH�GLVSHUVLRQ�KDOR�RU�
GLVSHUVLRQ�SOXPH�GRHV�QRW�H[FHHG�WKH�OLPLW�RI������P�SHU������P��IRU�WKH�FRQGLWLRQV�
PRGHOHG�IRU�ERWK�WKH�ILUVW�DQG�VHFRQG�VHPHVWHU�

&21&/86,216�$1'�5(&200(1'$7,216

� 7KH�GLVSHUVLRQ�KDOR�LQ�WKH�GXPS�DQG�GUHGJLQJ�DUHD�GRHV�QRW�H[FHHG�����P�
LQ�GLDPHWHU�

� 7DNLQJ� LQWR� FRQVLGHUDWLRQ� D� GXPS� DUHD� RI� ����� ;� ����� P�� WKH� DUHD� RI�
LQIOXHQFH�GRHV�QRW�H[FHHG�DW�DQ\�WLPH�WKH������;������SRO\JRQ�GHILQHG�DV�
WKH�PD[LPXP�DUHD�RI�LQIOXHQFH�

� 7KH� GLVSHUVLRQ� RI� VXVSHQGHG� VROLGV� �667�� RQFH� WKH� PDWHULDO� IURP� WKH�
GUHGJLQJ� LV� SRXUHG�� WDNHV� DSSUR[LPDWHO\� �� KRXUV� LQ� WKH� ZDWHU� FROXPQ� WR�
UHFRYHU�LWV�QDWXUDO�FRQGLWLRQ��

� $FFRUGLQJ�WR�WKH�K\GURG\QDPLFV�RI�WKH�DUHD��WKH�SOXPH�KDV�D�WHQGHQF\�WR�WKH�
ZHVWHUQ�VLGH�RI�WKH�GXPS��)RU�WKLV�UHDVRQ��LW�LV�UHFRPPHQGHG�WKDW�WKH�VSLOO�EH�
GHYHORSHG�IURP�WKH HDVW�WR�WKH�ZHVW�
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����� 0RGHOLQJ�RI�KHDY\�PHWDO�XQORDGLQJV DFFRUGLQJ�WR�WKH�W\SH�RI�GUHGJLQJ

,QLWLDOO\��WKH�TXDOLW\�RI�GHHS�VHD�VHGLPHQWV�KDV�EHHQ�FKDUDFWHUL]HG�WR�GHWHUPLQH�WKH�
LPSDFW�WKH\�KDYH�RQ�WKH�GUHGJLQJ�DFWLYLW\�DQG�GLVSRVDO�RI�WKH�PDWHULDO�LQ�WKH�GXPS�

������� 4XDOLW\�RI�GHHS�VHD�VHGLPHQWV

,Q�RUGHU�WR�NQRZ�WKH�FKDUDFWHULVWLFV�RI�WKH�GHHS�VHD�VHGLPHQW�LQ�WKH�DUHDV�ZKHUH�WKH
GHHSHQLQJ�GUHGJLQJ�DFWLYLWLHV�ZLOO�EH�FDUULHG�RXW��VDPSOHV�IURP�WKUHH�����GULOOLQJ�ZHUH�
PDGH�LQ�%DKtD�&RORPELD��ORFDWHG�LQ�WKH�*ROIR�GH 8UDEi��GHQRPLQDWHG�3)���3)��DQG�
3)����WDNLQJ�LQWR�DFFRXQW�WKDW�WKH�JHQHVLV�RI�WKHVH�VHGLPHQWV�DQG�WKHLU�IRUPDWLRQ�
DUH�PDLQO\�GXH�WR�WKH�VDPH�VHGLPHQWDU\�G\QDPLFV�LQ�WKH�ZKROH�DUHD��FRPLQJ�IURP�
/HyQ DQG� $WUDWR� ULYHUV�� VR� LW� FDQ� EH� DIILUPHG� DQG� H[SHFWHG� WR� EH� YHU\� XQLIRUP�
WKURXJKRXW�DQG�ZLGWK�RI�WKH�SURMHFW�DUHD�

7KH�SODQH�FRRUGLQDWHV�DQG�WKH�ORFDWLRQ�RI�WKH�GULOOLQJ�SRLQWV�IRU�WKH�VHGLPHQW�DQDO\VLV�
DUH�SUHVHQWHG�LQ�7DEOH�1XP� ���� DQG )LJXUH�1XP� ������UHVSHFWLYHO\�

7DEOH�1XP� ����� &RRUGLQDWHV�RI�WKH�SHUIRUDWLRQV

WĞƌĨŽƌĂƚŝŽŶ

�ŽŽƌĚŝŶĂƚĞƐ

DĂŐŶĂ�^ŝƌŐĂƐ��ŽŐŽƚĄ ŽƌŝŐŝŶ

�ĂƐƚ EŽƌƚŚ

W&Ͳϴ ϳϬϯ͘ϮϰϮ͕ϱϲ ϭ͘ϯϳϬ͘ϳϱϳ͕ϱϴ

W&Ͳϵ ϳϬϮ͘ϳϲϲ͕ϱϳ ϭ͘ϯϳϬ͘ϱϱϬ͕ϯϭ

W&ͲϭϬ ϳϬϮ͘ϳϳϭ͕ϰϳ ϭ͘ϯϳϭ͘ϯϬϯ͕ϭϳ
6RXUFH� (',),&$�&2/20%,$�/'7$��3,2�6�$�6��������

�� (',),&$�&2/20%,$�/'7$��3,2�6�$�6��38(572�$17,248,$��*HRWHFKQLFDO�VWXG\�IRU�FRQFHSWXDO�HQJLQHHULQJ��3XHUWR�$QWLRTXLD�
3RUW�7HUPLQDO��%RJRWi�'�&������
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)LJXUH�1XP� ���� /RFDWLRQ�RI�SHUIRUDWLRQV
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6��������

5HG��'HSWK�VHGLPHQW�VDPSOH

:KLWH��3UR\HFW

'ULOOLQJ�3)����LV�ORFDWHG�LQ�WKH�DUHD�RI�WKH�YLDGXFW�DQG�LW�ZLOO�QRW�EH�QHFHVVDU\�WR�FDUU\�
RXW�GUHGJLQJ�DW�WKLV�SRLQW��7KH�RWKHU�WZR�SRLQWV��3)����DQG�3)�����FRUUHVSRQG�WR�WKH
DUHDV�ZKHUH�GHHSHQLQJ�GUHGJLQJ�ZRXOG�EH�FDUULHG�RXW� WR�DGDSW� WKH�PDQHXYHULQJ�



(19,5210(17$/ /,&(16( 02',),&$7,21�)25�7+(��
&216758&7,21�$1'�23(5$7,21�352-(&7�2)�$�3257�

7(50,1$/�2)�62/,'�%8/. &$5*2(6 ,1�7+(�
081,&,3$/,7<�2)�785%2

352-(&7�'(6&5,37,21 3DJH ��� RI ���

*$7��������&$�$0�3,2��� 5HYLVLRQ��

'(6&5,3&,Ï1�'(/�352<(&72
&$3���7'(1*�&$7�5(9�'$9�2.
>>0HGHOOtQ@������

DUHDV�RI�WKH�YHVVHOV�DQG�GHHS�GUDIW�YHVVHOV�WKDW�ZLOO�UHDFK�WKH�PDULWLPH�WHUPLQDO�DW�
WKH�RSHUDWLRQ VWDJH���

6DPSOHV� ZHUH� WDNHQ� RQ� 0DUFK� ���� ����� E\� GULOOLQJ� ZLWK� 6KHOE\� WXEH�� 7KHVH�
LPSOHPHQWV� ZHUH� DOVR� XVHG� IRU� VWRUDJH� DQG� WUDQVSRUWDWLRQ� XQWLO� GHOLYHU\� WR� WKH�
ODERUDWRULHV�RQ�$XJXVW����������

)RXU�����VDPSOHV�ZHUH�WDNHQ�IURP�HDFK�SHUIRUDWLRQ�DW�GLIIHUHQW�GHSWKV��VR�WKDW�IURP�
WKH� DQDO\]HV� WKH� GLIIHUHQW� HQYLURQPHQWDO� DVSHFWV� DVVRFLDWHG� ZLWK� WKH� GUHGJLQJ�
DFWLYLW\�FRXOG�EH� LQIHUUHG�DQG�� LQ� WXUQ��DQWLFLSDWH� WKH�SRVVLEOH�HIIHFWV�RQ�WKH�ZDWHU�
FROXPQ�RI�WKH�GHSRVLWLRQ�RI�GUHGJHG�PDWHULDO�LQ�WKH�DUHD�DVVLJQHG�DV�D�GXPS�DQG��
WKXV��SURSRVH�PDQDJHPHQW�PHDVXUHV�IRU�WKH�HQYLURQPHQWDO�LPSDFWV�WKDW�PD\�DULVH�

������� 5HVXOWV�REWDLQHG�IURP�GHSWK�VHGLPHQW�VDPSOLQJ

7DEOH�1XP� ���� VKRZV�WKH�UHVXOWV�REWDLQHG�IURP�WKH�DQDO\]HV�FDUULHG�RXW�E\�HDFK�
ODERUDWRU\�

�� $/9$5(=�*8(55$�� 0��� 9,*85,�� -�� 5��� &$6$'2�0$57Ë1(=�� 0�� &��� 	� '(/9$//6�� 7�� È�� �������� 6HGLPHQW� 4XDOLW\�
$VVHVVPHQW�DQG�'UHGJHG�0DWHULDO�0DQDJHPHQW� LQ�6SDLQ��3DUW� ,��$SSOLFDWLRQ�RI�6HGLPHQW�4XDOLW\�*XLGHOLQHV� LQ�WKH�%D\�RI�
6DQWDQGHU��,QWHJUDWHG�(QYLURQPHQWDO�$VVHVVPHQW�DQG�0DQDJHPHQW�������������KWWS���GRL�RUJ���������,($0B����������
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7DEOH�1XP� ����� 5HVXOWV�RI�DQDO\VLV�RI�WKH�SK\VLFR�FKHPLFDO�TXDOLW\�RI�GHHS�VHD�VHGLPHQWV

6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6��������
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7HPSHUDWXUD���&� ���� ���� ���� ���� �� ���� ���� ���� ���� ���� �� ���� � �

3RWHQFLDO�GH�+LGURJHQR���S+ ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� � �

*UDVDV�\�DFHLWHV��PJ�NJ� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� ��� ���� � �

$UVpQLFR��PJ�NJ� ��� ��� � ��� ��� � ��� � ��� ��� � ��� ����� ������

%DULR��PJ�NJ� ���� ���� ����� ����� ���� ����� ���� ���� ���� ����� ����� ����� � �

&DGPLR��PJ�NJ� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ���� ����

=LQF��PJ�NJ� �� �� �� �� �� �� �� �� �� �� �� �� ������ �������

&URPR��PJ�NJ� �� �� �� �� �� �� ��� �� �� �� �� �� ������ �������

&URPR�KH[DYDOHQWH��PJ�NJ� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� � �

&REUH��PJ�NJ� ���� ���� ���� ���� ���� ���� ���� ���� ����� ���� ���� ���� ������ ������

0HUFXULR��PJ�NJ� � ���� ��� ���� ��� ���� ��� ���� ���� � ���� ���� ���� ����

1tTXHO��PJ�NJ� �� �� �� �� �� �� �� �� �� �� �� �� ������ ������

3ORPR��PJ�NJ� �� �� �� �� �� �� �� �� ��� �� �� �� ������ ������

6HOHQLR��PJ�NJ� ���� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� � �
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)HQROHV��PJ�NJ� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� � �
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&DUERQR�2UJiQLFR�7RWDO�
�PJ�NJ�

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

)yVIRUR�7RWDO��PJ�NJ� ����� ����� ���� ���� ���� ���� ���� ���� � ���� ��� ���� � �

1LWUyJHQR�7RWDO��PJ�NJ� ������� ������� ���� ������� ������� ������� ������� ���� ������� ������� ������� ������� � �

6XOIXUR�ÈFLGR�9ROiWLO��6$9��
��3�3�

���� ���� ���� ���� ���� � �

3)�� 3)�� 3)���

)tVLFRV�

3DUiPHWUR�

4XtPLFRV

&('(;�
�(VSDxD��
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)LJXUH�7UDQVODWLRQ

3DUDPHWHU�

3K\VLFDO�
7HPSHUDWXUH���&�
+\GURJHQ�3RWHQWLDO�� S+

&KHPLFDO

)DWV�DQG�RLOV��PJ ��NJ�
$UVHQLF��PJ���NJ�
%DULXP��PJ�NJ�
&DGPLXP��PJ�NJ�
=LQF��PJ�NJ�
&KURPH��PJ�NJ�
+H[DYDOHQW�FKURPLXP��PJ���NJ�
&RSSHU���PJ�NJ�
0HUFXU\��PJ�NJ�
1LFNHO��PJ�NJ�
6LOYHU��PJ�NJ�
/HDG��PJ�NJ�
6HOHQLXP��PJ�NJ�
7RWDO�+\GURFDUERQV�
3KHQROV��PJ�NJ�
+$3
V��PJ�NJ�
7RWDO�2UJDQLF�&DUERQ��PJ���NJ�
7RWDO�SKRVSKRUXV��PJ���NJ�
7RWDO�1LWURJHQ��PJ���NJ�
9RODWLOH�$FLG�6XOSKLGH��6$9�����3���3�
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������� $QDO\VLV�DQG�FRPSDULVRQ�ZLWK�WKH�UHJXODWLRQV

9LVXDO�FKDUDFWHULVWLFV�RI�WKH�VDPSOHV

7KH�YLVXDO�FKDUDFWHULVWLFV�RI�WKH�VDPSOHV�YDULHG�DFFRUGLQJ�WR�WKH�GHSWK�DW�ZKLFK�WKH\�
ZHUH�WDNHQ��,Q�JHQHUDO�WHUPV�ZH�FDQ�VD\�

R 6DPSOHV�IURP�WKH�OD\HU�FORVHVW�WR�WKH�VXUIDFH�RI�WKH�VHDEHG����������P��ZHUH�
PDGH�RI�VLOW\�FOD\�ZLWK�KLJK�KXPLGLW\�DQG�SODVWLFLW\��LQ�DGGLWLRQ�WR�KDYLQJ�D�VRIW�
FRQVLVWHQF\�

R ,Q�WKH�VDPSOHV�WDNHQ�LQ�WKH�IROORZLQJ�GHSWK������������P��WKHUH�ZDV�JUHHQLVK�
JUD\�FOD\�ZLWK�VRPH�VLOW��KLJK�KXPLGLW\�DQG�VRIW�FRQVLVWHQF\�

R 7KH� DQDO\VLV� RI� VHGLPHQWV� RI� WKH� SRVWHULRU� OD\HU� LQ� GHSWK� ����������� P���
DOORZHG�WR�REVHUYH�D�OD\HU�RI�JUD\�FOD\�ZLWK�VRPH�VLOW��KLJK�SODVWLFLW\�DQG�KLJK�
KXPLGLW\�

R )LQDOO\��WKH�VDPSOHV�RI�WKH�GHHSHVW�OD\HU������������P��FRXOG�EH�GHVFULEHG�DV�
JUD\�JUHHQ�FOD\�ZLWK�KLJK�SODVWLFLW\�DQG�KXPLGLW\�

7KLV� SUHGRPLQDQFH� RI� FOD\� DQG� PXGG\� EHGV� LV� UHODWHG� WR� D� ODUJH� H[WHQW� E\� WKH�
FRQWULEXWLRQV�RI�VHGLPHQWV�IURP�WKH�PDLQ�ULYHUV�RI�WKH�DUHD��ZLWKLQ�ZKLFK�WKHUH�DUH�
VRPH�EUDQFKHV�RI�$WUDWR�DQG /HyQ ULYHUV���

&RPSDULVRQ�ZLWK�UHJXODWLRQV

&RORPELD� GRHV� QRW� KDYH� UHJXODWLRQV� UHJDUGLQJ� WKH� FKDUDFWHULVWLFV� RI� PDULQH�
VHGLPHQWV� SURGXFHG� E\� GUHGJHG� PDWHULDO�� )RU� WKLV� UHDVRQ�� ZHUH� XVHG� DV� JXLGH�
YDOXHV�IRU�WKH�FRPSDULVRQ�ZLWK�WKH�UHVXOWV�RI�WKH�SK\VLFRFKHPLFDO�DQDO\]HV��WKRVH�
HVWDEOLVKHG�E\�WKH�&HQWHU�IRU�6WXGLHV�DQG�([SHULPHQWDWLRQ�RI�3XEOLF�:RUNV��&('(;��
RI 6SDLQ����

7KLV�GRFXPHQW�HVWDEOLVKHV�DFWLRQ�OHYHOV�DFFRUGLQJ�WR�WKH�GHWHUPLQHG�FRQFHQWUDWLRQ�
IRU�HDFK�SDUDPHWHU�HYDOXDWHG��)URP�WKHVH�OHYHOV��WKH VHGLPHQWV�DUH�FODVVLILHG�LQWR�
IRXU�FDWHJRULHV�

�� &+(9,//27��3���02/,1$��$���*,5$/'2��/���	�02/,1$��&����������*HRORJLFDO�DQG�K\GURORJLFDO�VWXG\�RI�WKH�*ROIR�GH 8UDEi��
6FLHQWLILF�%XOOHWLQ�&,2+��������������
�� 0,1,675<� 2)� 38%/,&� :25.6� 75$163257$7,21� $1'� (19,5210(17�� �������� 5HFRPPHQGDWLRQV� IRU� WKH�
PDQDJHPHQW�RI�GUHGJHG�PDWHULDO�LQ�6SDQLVK�SRUWV��0DGULG�6SDLQ�
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7KH�FRPSDULVRQ�ZLWK�WKH�6SDQLVK�UHJXODWLRQV�LV�PDGH�IRU�HDFK�SRLQW�LQGHSHQGHQWO\��
LQGLFDWLQJ� WKH� FRUUHVSRQGLQJ� FDWHJRU\� IRU� WKRVH� SDUDPHWHUV� WKDW� KDYH� UHIHUHQFH�
YDOXHV��,W�LV�LPSRUWDQW�WR�FODULI\�WKDW�VRPH�RI WKH�HYDOXDWHG�SDUDPHWHUV�GR�QRW�KDYH�
LQWHUQDWLRQDO� UHIHUHQFH� YDOXHV�� IRU� WKLV� UHDVRQ� LW� LV� QRW� SRVVLEOH� WR� FODVVLI\� WKHP�
DFFRUGLQJ� WR� D� QRUP�� LQVWHDG�� WKH� UHODWHG� UHVHDUFKHV� SXEOLVKHG� LQ� LQWHUQDWLRQDOO\�
UHFRJQL]HG�VFLHQWLILF�MRXUQDOV�ZLOO�EH�XVHG�DV�UHIHUHQFHV�

7DEOH�1XP� ���� VKRZV�WKH�WKUHVKROG�YDOXHV�DVVRFLDWHG�ZLWK�HDFK�DFWLRQ�OHYHO�IRU�
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EHORZ�WKH�OLPLW�RI�GHWHFWLRQ�RI�WKH�DQDO\WLFDO�WHFKQLTXH�XVHG�E\�WKH�ODERUDWRU\��IRU�WKLV�
UHDVRQ�LW�LV�QRW�SRVVLEOH�WR�GHILQH�WKH�FODVVLILFDWLRQ�RI�WKH�VDPSOHV�DFFRUGLQJ�WR�WKH�
&('(;�FDWHJRULHV�

��������� 3)�� 3HUIRUDWLRQ
7DEOH�1XP� ���� VKRZV�WKH�UHVXOWV�RI�DOO�WKH�VDPSOHV�WDNHQ�IRU�GLIIHUHQW�GHSWKV�LQ�
WKH�3)���GULOOLQJ�FRPSDUHG�ZLWK�WKH�&('(;�VWDQGDUG



(19,5210(17$/�/,&(16( 02',),&$7,21�)25�7+(��
&216758&7,21�$1'�23(5$7,21�352-(&7�2)�$�3257�

7(50,1$/�2)�62/,'�%8/. &$5*2(6 ,1�7+(�
081,&,3$/,7<�2)�785%2

'(6&5,3&,Ï1�'(/�352<(&72 3DJH ��� RI ���

*$7��������&$�$0�3,2��� 5HYLVLRQ�� %

'(6&5,3&,Ï1�'(/�352<(&72
&$3���7'(1*�&$7�5(9�'$9�2.
>>0HGHOOtQ@������

7DEOH�1XP� ������ &RPSDULVRQ�RI�UHVXOWV�LQ�3)���ZLWK�WKH�6SDQLVK�QRUP�DQG�FODVVLILFDWLRQ�RI�
WKH�UHVXOW�

3DUDPHWHU�

3)��� &('(;��6SDLQ��
&ODVVLILFDWLRQ�RI�
WKH�UHVXOW�ZLWK�WKH�
&('(;�&DWHJRU\0�

����������
P

0�
������
������P

0�
����������

P

0��
������
������P

$/� $/�

3K\VLFDO�
7HPSHUDWXUH���&� ���� ���� �� ���� � � Eͬ�

+\GURJHQ�3RWHQWLDO�� S+ ���� ���� ���� ���� � � Eͬ�

&KHPLFDO

)DWV�DQG�RLOV��PJ���NJ� ��� ���� ��� ���� � � Eͬ�
$UVHQLF��PJ���NJ� ��� ��� � ��� ����� ������ /
%DULXP��PJ�NJ� ���� ����� ����� ����� � � Eͬ�
&DGPLXP��PJ�NJ� ����� ����� ����� ����� ���� ���� Eͬ�

=LQF��PJ�NJ� �� �� �� �� ������ ������� /
&KURPH��PJ�NJ� �� �� �� �� ������ ������� /

+H[DYDOHQW�FKURPLXP��PJ���
NJ�

����� ����� ����� ����� � � Eͬ�

&RSSHU���PJ�NJ� ����� ���� ���� ���� ������ ������ /
0HUFXU\��PJ�NJ� ���� � ���� ���� ���� ���� //
1LFNHO��PJ�NJ� �� �� �� �� ������ ������ /
6LOYHU��PJ�NJ� ��� ��� ��� ��� � � Eͬ�
/HDG��PJ�NJ� ��� �� �� �� ������ ������ /

6HOHQLXP��PJ�NJ� ����� ����� ����� ����� � � Eͬ�
7RWDO�+\GURFDUERQV� �������� �������� �������� �������� � � Eͬ�
3KHQROV��PJ�NJ� ����� ����� ����� ����� � � Eͬ�
+$3
V��PJ�NJ� ����� ����� ����� ����� � � Eͬ�

7RWDO�2UJDQLF�&DUERQ��PJ���
NJ�

����� ����� ����� ����� � � Eͬ�

7RWDO�SKRVSKRUXV��PJ���NJ� � ���� ��� ���� � � Eͬ�
7RWDO�1LWURJHQ��PJ���NJ� ������� ������� ������� ������� � � Eͬ�

9RODWLOH�$FLG�6XOSKLGH��6$9��
���3���3�

��� ����

6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6��������

,Q�GULOOLQJ�3)��� WKH� WUHQG�RI� WKH�SUHYLRXV�SRLQWV� LV�PDLQWDLQHG��ZKHUH�PRVW�RI� WKH�
SDUDPHWHUV�FRPSO\�ZLWK�ZKDW�LV�HVWDEOLVKHG�E\�WKH�6SDQLVK�VWDQGDUG��DUVHQLF��]LQF��
FKURPLXP��FRSSHU��QLFNHO�DQG�OHDG��ZHUH�ORFDWHG�ZHOO�EHORZ�WKH�OLPLW�WKDW�GHILQHV�WKH�
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$FWLRQ�OHYHO����2Q�WKH�RWKHU�KDQG��WKH�PHUFXU\�FRQFHQWUDWLRQV�RI�VDPSOH�0���GHSWK�
EHWZHHQ�������������P��ZHUH�LQ�WKH�UDQJH�EHWZHHQ���������PJ���NJ�RI�+J��

7KHUHIRUH�� DFFRUGLQJ� WR� WKH� UHVXOWV� SUHVHQWHG� LQ 7DEOH� 1XP� ������ 7KH� GUHGJHG�
PDWHULDO� RI� VDPSOH�0�� EHORQJV� WR� FDWHJRU\� ,,�� JLYHQ� WKDW� WKH�PHUFXU\� UHDFKHV� D�
PRGHUDWH�FRQFHQWUDWLRQ��)RU�WKH�RWKHU�SROOXWDQWV�� WKH�FRQFHQWUDWLRQV�GR�QRW�UHDFK�
ULVN�OHYHOV�IRU WKH�DTXDWLF�HFRV\VWHP�

2Q�WKH�RWKHU�KDQG��LW�LV�LPSRUWDQW�WR�FODULI\�WKDW�WKH�VDPSOHV�0�������������P���0��
�����������P��DQG�0���������������P��SUHVHQWHG�FRQFHQWUDWLRQV�RI�PHUFXU\�EHORZ�
WKH� OLPLW� RI� GHWHFWLRQ� RI� WKH� DQDO\WLFDO� WHFKQLTXH� XVHG� E\� WKH� ODERUDWRU\�� IRU� WKLV�
UHDVRQ�LW�LV�QRW�SRVVLEOH�WR�GHILQH�WKH�FODVVLILFDWLRQ�RI�WKH�VDPSOHV�DFFRUGLQJ�WR�WKH�
&('(;�FDWHJRULHV�

��������� $QDO\VLV�UHVXOWV

(OHPHQWV�VXFK�DV�FDGPLXP��]LQF��FKURPLXP��FRSSHU��PHUFXU\��QLFNHO�DQG�OHDG�KDYH�
EHHQ�ZLGHO\�VWXGLHG�GXH�WR�WKHLU�HQYLURQPHQWDO�LPSRUWDQFH��WKH�HIIHFWV�SURGXFHG�RQ�
DTXDWLF�ELRWD�� WKH�SRWHQWLDO� IRU�ELRDFFXPXODWLRQ�DQG� WKHLU�SHUVLVWHQFH��7KH� UHVXOWV�
REWDLQHG� IRU� WKHVH� HOHPHQWV�ZHUH� FRPSDUHG�ZLWK� WKH� YDOXHV�RI�PDULQH� VHGLPHQW�
TXDOLW\�GHYHORSHG�LQ�6SDLQ����$SSOLFDEOH�PDLQO\�IRU GUHGJHG�PDWHULDO��

7KHVH�UHVXOWV�DUH�SUHVHQWHG�LQ�FKDSWHU�������RI�PDULQH�VHGLPHQW�TXDOLW\� LQ�GHSWK��
+RZHYHU�� LQ� RUGHU� WR� KDYH� D� EHWWHU� DSSUR[LPDWLRQ� RI� RQH� RI� WKH�PRVW� LPSRUWDQW�
FRPSRQHQWV�VXFK�DV�PHUFXU\��+J���DQ�DQDO\VLV�RI�WKH�UHVXOWV�LV�SUHVHQWHG�EHORZ��

� 0HUFXU\ �+J�

$IWHU�FRPSDULQJ�WKH�UHVXOWV�REWDLQHG�E\�WKH�ODERUDWRU\�ZLWK�6SDQLVK�UHJXODWLRQV��6HH
)LJXUH�1XP� �������WKUHH�FRQGLWLRQV�FRXOG�EH�REVHUYHG��

x ,Q�VHYHQ������RI�WKH�VDPSOHV�DQDO\]HG��VDPSOHV�0��DQG�0��IURP�SRLQW�3)���
VDPSOHV�0��DQG�0��IURP�SRLQW�3)���DQG�VDPSOHV�0���0��DQG�0��IURP�SRLQW�
3)�����WKH�FRQFHQWUDWLRQ�ZDV�ORZHU�WKDQ�WKH�GHWHFWLRQ�OLPLW�RI�WKH�DQDO\WLFDO�
WHFKQLTXH�XVHG��

x )RXU������RI�WKH�VDPSOHV��VDPSOHV�0��DQG�0��IURP�SRLQW�3)���VDPSOH�0��
IURP�SRLQW�3)���DQG�VDPSOH�0�� IURP�SRLQW�3)���� UHFRUGHG�FRQFHQWUDWLRQV�
EHWZHHQ�����DQG�����PJ���NJ� 7KHUHIRUH��DFFRUGLQJ�WR�WKH�6SDQLVK�UHJXODWLRQV��

�� 0,1,675<� 2)� 38%/,&� :25.6� 75$163257$7,21� $1'� (19,5210(17�� �������� 5HFRPPHQGDWLRQV� IRU� WKH�
PDQDJHPHQW�RI�GUHGJHG�PDWHULDO LQ�6SDQLVK�SRUWV��0DGULG�6SDLQ�
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WKH� VHGLPHQW� LV� FODVVLILHG� DV� &DWHJRU\� ,,� DQG� WKH� FRQFHQWUDWLRQ� RI� WKH�
FRQWDPLQDQW�LV�PRGHUDWH��ZKLFK�LV�ZK\�DVSHFWV�VXFK�DV�WKH�VHOHFWLRQ�RI�WKH�
VLWH�� WKH� HYDOXDWLRQ� RI� LPSDFWV� DQG� WKH� HODERUDWLRQ� RI� D� PRQLWRULQJ� DQG�
VXUYHLOODQFH�SODQ��WR�EH�DEOH�WR�SHUIRUP�WKH�GUHGJLQJ�RI�WKH�GUHGJHG�PDWHULDO�

x 2QO\�RQH�RI�WKH�VDPSOHV��VDPSOH�0��RI�WKH�3)��SRLQW��H[FHHGHG�E\����WKH�
$FWLRQ�/HYHO����$/���HVWDEOLVKHG�E\�WKH�6SDQLVK�VWDQGDUG��)RU�WKLV�UHDVRQ��
&DWHJRU\� ,,,��VXEFDWHJRU\� ,,,D�� LV�DVVLJQHG�WR� WKH�GUHGJLQJ�PDWHULDO�RI�SRLQW�
3)���EHLQJ�YHU\�GHPDQGLQJ�VLQFH�DV�PHQWLRQHG�DERYH�ZH�DUH�YHU\�FORVH�WR�
WKH�WKUHVKROG�RI�DFWLRQ�FDWHJRU\����

7DNLQJ�LQWR�DFFRXQW�WKH�DERYH��WKH�PDWHULDO�RI�WKH�ILUVW�OD\HU�WR�EH�GUHGJHG��VKRXOG�
EH GHSRVLWHG�LQ�WKH�FHQWUDO�DUHD�RI�WKH�GXPS��WR�EH�ODWHU�FRYHUHG�ZLWK�WKH�PDWHULDO�
FRPLQJ�IURP�WKH�IROORZLQJ�OD\HUV�RI�GUHGJLQJ�ZKRVH�FRQFHQWUDWLRQV�RI�PHUFXU\�DUH�
EHORZ�WKH�DFWLRQ�OHYHO�����DQG�LQ�WKLV�ZD\�DYRLG�D�SRVVLEOH�DOWHUDWLRQ�RI�WKH�HFRV\VWHP�
VXUURXQGLQJ�WKH�GXPSLQJ�DUHD�
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)LJXUH�1XP� ����� 0HUFXU\�EHKDYLRU

6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�6�$�6��������

)LJXUH�7UDQVODWLRQ

7RS��0HUFXU\

/HIW��FRQFHQWUDWLRQ

%OXH�OLQH��6SDQLVK�UHJXODWLRQ $/�

3XUSOH�OLQH��6SDQLVK�UHJXODWLRQ�$/�

%RWWRP��6DPSOH

7KDW�LV�WR�VD\��WKDW�WKH�GUHGJHG�PDWHULDO�PXVW�EH�SRXUHG�LQWR�DQ�DTXDWLF�HQFORVXUH�
LQ�VXFK�D�ZD\�WKDW�WKHUH�LV�QR�VLJQLILFDQW�DOWHUDWLRQ�RI�WKH�HFRV\VWHP�VXUURXQGLQJ�WKH�
DUHD� RI� WKH� SRXULQJ�� )RU� WKLV� WR� RFFXU�� LW� LV� SURSRVHG� WKDW� WKH�PDWHULDO� ZLWK� KLJK�
FRQFHQWUDWLRQV�RI�PHUFXU\�EH�SRXUHG�LQWR�WKH�FHQWUDO�SDUW�RI�WKH�DUHD�GHVLJQDWHG�DV�
D�GXPS�DQG�VXEVHTXHQWO\�FRYHUHG�ZLWK�GUHGJHG�PDWHULDO� WKDW�GRHV�QRW�KDYH�KLJK�
FRQFHQWUDWLRQV�RI�FRQWDPLQDQWV�

,Q�WKLV�ZD\�LW�LV�VRXJKW�WKDW�WKH�PDWHULDO�WKDW�LV�IRXQG�ZLWK�KLJKHU�FRQFHQWUDWLRQV�RI�
FRQWDPLQDWHG� VHGLPHQW� LV� GHSRVLWHG� RQ� PDWHULDO� ZLWK� ORZHU� FRQFHQWUDWLRQV��
GHFUHDVLQJ�WKH�ULVN�RI�WKLV�DFWLYLW\�

)LQDOO\�� DFFRUGLQJ� WR� WKH� PRGHOLQJ� RI� VHGLPHQW� GLVSHUVLRQ�� WR FKDUDFWHUL]H� WKH�
EHKDYLRU�RI�KHDY\�PHWDOV�LQ�WKH�ZDWHU�FROXPQ��LW�KDV�EHHQ�LQIHUUHG�WKDW�WKH�SDUWLFOHV�
RI�WKHVH�PDWHULDOV��VHGLPHQW�DQG�KHDY\�PHWDO��DUH�OLQNHG�WR�HDFK�RWKHU�

)RU�WKLV�UHDVRQ��LW�LV�WR�EH�H[SHFWHG�WKDW�KHDY\�PHWDOV�SRVVHVV�WKH�VDPH�SK\VLFDO�
EHKDYLRU� WKDW�ZDV�GHVFULEHG� LQ� WKH�PRGHOLQJ�RI�VHGLPHQW�GLVSHUVLRQ� LQ� WKH�GXPS��
7KHUHIRUH� LW�FDQ�EH�VHHQ�WKDW�WKH�HOHPHQWV�IRXQG�LQ�WKH�VHGLPHQW�FROXPQ��KDYH�D�
GLVSHUVLRQ�KDOR�RI�DSSUR[LPDWHO\����P�DQG�D�GHFDQWDWLRQ�FORVH�WR���KRXUV��DW�WKH�
GLVSRVDO�VLWH�RI�WKH�GUHGJHG�PDWHULDO��

$GGLWLRQDOO\��ZLWK�WKH�PHWKRGRORJ\�WKDW�LV�SURSRVHG�WR�FDUU\�RXW�WKH�GUHGJLQJ�DQG�LWV�
GLVSRVDO��LW�LV�JXDUDQWHHG�WKDW�WKH�FRQWDPLQDWHG�VHGLPHQWV�UHPDLQ�XQGHU�D�OD\HU�RI�
FOHDQ�PDWHULDO��)LJXUH�1XP� ���� VKRZV�WKH�VSDWLDO�DQG�WHPSRUDO�GLVSHUVLRQ�RI�WKH�
SURFHVV�RI�GXPSLQJ�WKH�GUHGJHG�PDWHULDO�LQWR�WKH�GXPS�DUHD�
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)LJXUH�1XP� ������7HPSRUDU\�VHULHV�RI�PDWHULDO�SRXUHG�LQWR�WKH�GXPS�
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�

��� +D]DUGRXV�DQG�QRQ�KD]DUGRXV�ZDVWH

7KH� SURMHFW� ZLOO� QRW� KDQGOH� DQ\� KD]DUGRXV�ZDVWH�� $V�PHQWLRQHG� LQ� WKH� SUHYLRXV�
FKDSWHUV�� KHDY\� PDLQWHQDQFH� ZLOO� EH� FDUULHG� RXW� LQ� VSHFLDOL]HG� ZRUNVKRSV� MXVW�
RXWVLGH�WKH�WHUPLQDO��2Q�WKH�RWKHU�KDQG��WKH�FRQFUHWH�SODQW�ZLOO�KDYH�D�FORVHG�V\VWHP�
RI�FLUFXODWLRQ�WKURXJK�VHGLPHQWDWLRQ�ODJRRQV��+RZHYHU��LW�LV�LPSRUWDQW�WR�GLVWLQJXLVK�
WKH�PDQDJHPHQW� WKDW�ZLOO� EH� JLYHQ� WR� WKH�ZDVWH� LQ� WKH� SRUW�� )RU� WKLV�� DQ� LQWHJUDO�
PDQDJHPHQW� RI� KD]DUGRXV�� QRQ�KD]DUGRXV� DQG� VSHFLDO� VROLG� ZDVWHV� KDV� EHHQ�
SURSRVHG�RQ�ODQG�DQG�GRFN��,Q�DGGLWLRQ��WKH�LQWHJUDO�PDQDJHPHQW�RI�KD]DUGRXV�DQG�
QRQ�KD]DUGRXV�VROLG�ZDVWH�RQ�ERDUG�WKH�GUHGJH�DQG�DX[LOLDU\�YHVVHOV�

)RU WKH�KDQGOLQJ�RI�KD]DUGRXV�DQG�QRQ�KD]DUGRXV�VROLG�ZDVWH�LQ�WKH�WHUPLQDO�RQ�ODQG�
DQG�GRFN��WKH�IROORZLQJ�VHFWLRQV�PXVW�EH�WDNHQ�LQWR�DFFRXQW�

����P
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ʹ 5HF\FODEOH�ZDVWH��&DQ�EH�GHOLYHUHG� WR�DXWKRUL]HG� WKLUG�SDUWLHV� IRU� UHF\FOLQJ��
$PRQJ� WKH� UHF\FODEOH�ZDVWH�DUH� FDUGERDUG��SDSHU��SODVWLF�� JODVV��DOXPLQXP��
IHUURXV�PHWDOV�DPRQJ�RWKHUV�

ʹ 2UJDQLF� :DVWH�� &DQ� EH� XVHG� WR� JHQHUDWH� E\�SURGXFWV� LQ� RWKHU� DFWLYLWLHV��
WKHUHIRUH� LW�ZLOO�EH�SRVVLEOH� WR�VWXG\�DOWHUQDWLYHV� IRU�XVH�VXFK�DV�FRPSRVWLQJ�
�DFFRUGLQJ� WR� WKH� 7HFKQLFDO� 5HJXODWLRQ� RI� WKH� 'ULQNLQJ� :DWHU� DQG� %DVLF�
6DQLWDWLRQ�6HFWRU��5$6��������WLWOH�)���RU�DQRWKHU�RSWLRQ�WKDW�FDQ�EH�FRQVLGHU�
YLDEOH�

ʹ :DVWH�RLO�ILOWHUV��+\GUDXOLF�DQG�RLO�ILOWHUV�RU�FRQWDLQHUV�WKDW�KDYH�FRQWDLQHG�RLO�
VKRXOG�EH�GUDLQHG�IRU�DW� OHDVW����KRXUV��EHIRUH�EHLQJ�SODFHG� LQ�FRQWDLQHUV�WR�
SUHYHQW�WKH�DFFXPXODWLRQ�RI�RLOV�LQ�WKHP��7KH�SODFH�ZKHUH�WKH�RLO�ILOWHUV�GUDLQ�
PXVW�EH�ZDWHUSURRIHG�DQG�PXVW�KDYH�D�VSLOO�FRQWURO�V\VWHP��

ʹ +D]DUGRXV� :DVWH�� $Q\� FRQWDLQHU� RU� UHVLGXH� RI� D� PDWHULDO� RU� VXEVWDQFH�
FODVVLILHG�DV�KD]DUGRXV�VKRXOG�EH�KDQGOHG�DV�D�KD]DUGRXV�PDWHULDO��/LNHZLVH��
FRQWDLQHUV�RU�RWKHU�SDFNDJLQJ�PXVW�EH�SURSHUO\�ODEHOHG�ZLWK�WKHLU�FRUUHVSRQGLQJ�
QXPEHU�DQG�FRGH�

ʹ 6SHFLDO� ZDVWH�� GHEULV�� FRQFUHWH� DQG� ORRVH� DJJUHJDWHV� FRQVWUXFWLRQ� DQG�
GHPROLWLRQ� SURGXFWV� PXVW EH� GHOLYHUHG� IRU� PDQDJHPHQW� DQG� GLVSRVDO� WR�
DXWKRUL]HG�WKLUG�SDUWLHV��7KH�VRLO�DQG�VXEVRLO�RI�H[FDYDWLRQ�PD\�EH�XVHG�IRU�WKH�
FRQVWUXFWLRQ�RI� MDUV�RU�ZRUNV� UHTXLUHG��%DWWHULHV� IRU� OLJKW��PHGLXP�DQG�KHDY\�
YHKLFOHV�ZLOO�EH�UHWXUQHG�WR�WKH�VXSSOLHU�RU�PXVW�EH KDQGHG�RYHU�WR�DXWKRUL]HG�
WKLUG�SDUWLHV�WKDW�KDYH�YDOLG�HQYLURQPHQWDO�SHUPLWV��$HURVRO�MDUV�DQG�SDLQW�MDUV�
WKDW�FDQQRW EH�XVHG�DV�VFUDS� IRU� WKHLU�KLJK�FRQWHQW�RI�SDLQW� UHVLGXHV��ZLOO�EH�
VWRUHG� LQ�D�KHUPHWLFDOO\�VHDOHG�FRQWDLQHU��DQG�DXWKRUL]HG� WKLUG�SDUWLHV�ZLOO�EH�
GHOLYHUHG��2EVROHWH�HTXLSPHQW�DQG�VFUDS�PXVW�EH�VWRUHG�DQG�PD\�EH�VROG�WR�
WKLUG� SDUWLHV� IRU� XVH� DV� UDZ�PDWHULDO�� 7KHVH�PDWHULDOV�PXVW� EH� ORFDWHG� LQ� D�
FROOHFWLRQ�FHQWHU�

ʹ 7KH� FROOHFWLRQ� FHQWHUV� VKRXOG� EH� ORFDWHG� LQ� DQ� DUHD� ZKHUH� LW� LV� DYRLGHG�
FRQWDPLQDWLQJ�WKH�ZDWHUV�RI�7KH�/HyQ�5LLYHU��WKH�1XHYD�&RORQLD�&DQDO DQG���RU�
WKH�VXUURXQGLQJ�VHZHUV�

ʹ 7KH�FROOHFWLRQ�FHQWHUV�VKRXOG�KDYH�HDV\�DFFHVV�IRU� WKH�ZRUNHUV�RI� WKH�ZRUN��
XVHUV�LQ�JHQHUDO�RI�WKH�3URMHFW�DQG�ZDVWH ORDGLQJ�

2Q�WKH�RWKHU�KDQG��IRU�WKH�KDQGOLQJ�RI�GDQJHURXV�DQG�QRQ�KD]DUGRXV�VROLG�ZDVWH�RQ�
ERDUG�WKH�GUHGJH�DQG�DX[LOLDU\�YHVVHOV�� WKH�IROORZLQJ�VHFWLRQV�PXVW�EH� WDNHQ� LQWR�
DFFRXQW�

ʹ 7KH�GUHGJH�DQG� WKH�DX[LOLDU\�ERDWV�PXVW�VHSDUDWH� WKH�VROLG�ZDVWH� LQVLGH� WKH�
ERDW��DQG�WKHQ�GHOLYHU� LW� WR�WKH�VSHFLDOL]HG�SRUW�RSHUDWRU�UHVSRQVLEOH�IRU�HDFK�
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W\SH� RI� ZDVWH� JHQHUDWHG�� $GGLWLRQDOO\�� VDLG� RSHUDWRUV� PXVW� GHOLYHU� WR� WKH�
&RQWUDFWRU�WKH�GRFXPHQWDU\�UHFRUGV�DQG�FHUWLILFDWHV�WKDW�LQGLFDWH�WKH�GHOLYHU\�
SHULRG��WKH�DPRXQW��WKH�W\SH�RI�ZDVWH�DQG�WUHDWPHQW��DV�HVWDEOLVKHG�LQ�$QQH[�9�
RI� WKH� ,QWHUQDWLRQDO� &RQYHQWLRQ� IRU� WKH� 3UHYHQWLRQ� RI� 3ROOXWLRQ� E\� 6KLSV� �
&219(17,21�0$532/�������

ʹ 7KH�GUHGJH�DQG�DX[LOLDU\�YHVVHOV�ZLOO�EH�VXEMHFW�WR�LQVSHFWLRQ�E\�RIILFLDOV�RI�WKH�
',0$5�� 0LQLVWU\� RI� (QYLURQPHQW� DQG� 6XVWDLQDEOH� 'HYHORSPHQW� DQG� WKH�
(QYLURQPHQWDO�$XGLW��SXUVXDQW�WR�FRPSOLDQFH�ZLWK�$QQH[�9�RI�0$532/�������

ʹ ,W�LV�DOORZHG�WR�SRXU�WR�WKH�VHD�WUDFHV�RI�IRRG�SUHYLRXVO\�FUXPEOHG�RU�FUXVKHG��
ZKHQ�WKH�PRWRU�VKLSV�DUH�PRUH�WKDQ����QDXWLFDO�PLOHV�IURP�WKH�QHDUHVW�ODQG�DQG�
WKHVH�UHVLGXHV�PXVW�EH�XQORDGHG DW�D�PRGHUDWH�UDWH�DQG�QRW�LQVWDQWDQHRXVO\�

ʹ 7KH�GUHGJH�DQG�DX[LOLDU\�YHVVHOV�VKRXOG�FRQWDFW�D�VSHFLDOL]HG�SRUW�RSHUDWRU�WR�
SHUIRUP�WKH�FROOHFWLRQ��WUHDWPHQW�DQG�ILQDO�GLVSRVDO�RI�WKH�KD]DUGRXV�VROLG�ZDVWH�
JHQHUDWHG�ZLWKLQ�WKH�PRWRU�VKLSV�

ʹ 7KH� SRUW� RSHUDWRU�PXVW� KDYH�DW� LWV� GLVSRVDO� DQG� SUHSDUHG� DOO� WKH� QHFHVVDU\�
HTXLSPHQW� IRU� WKH� DWWHQWLRQ� RI� HPHUJHQFLHV� UHODWHG� WR� WKH� VHUYLFH� LQFOXGLQJ�
SRVVLEOH�ILUHV�DQG�VSLOOV�RI�SURGXFWV�

��� 3URMHFW�FRVWV

7KH�WRWDO�GLUHFW�FRVWV�RI�WKH�SURMHFW�DUH�

,7(0 9$/8( �86'�

D��3RUW�)DFLOLWLHV �����������

E��5RDGV�WR 1XHYD�&RORQLD ���������

F��(TXLSPHQW ����������

)RU�D�WRWDO�GLUHFW�SURMHFW�FRVWV�RI������������� 86'�
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��� 3URMHFW�VFKHGXOH

7KH�FRQVWUXFWLRQ�VFKHGXOH�IRU�3XHUWR�%DKtD�&RORPELD�GH�8UDEi LV����PRQWKV�DQG�LV�GLVFULPLQDWHG�DV�IROORZV�
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08(//(��=21$�'(�0$1,2%5$6�<�3$7,2�'(�&217(1('25(6

��� $&7,9,'$'(6�35(/,0,1$5(6

��� 0RYLOL]DFLyQ�\�GHVPRYLOL]DFLyQ

��� 5HKDELOLWDFLyQ�YLD�GH�DFFHVR�DO�SXHUWR

��� 0HMRUDPLHQWR�GH�VXHORV�REUDV�SURYLVLRQDOHV�

��� &RQWUXFFLyQ�GH�FDPSDPHQWR�SURYLVLRQDO�REUD

��� $FRQGLFLRQDPLHQWR�SDWLR�GH�DOPDFHQDPLHQWR�GH�PDWHULDOHV�GH�FRQVWUXFFLyQ

��� $FRPHWLGD�HOHFWULFD�H�KLGUDXOLFDV�SURYLVLRQDOHV�REUD

���
0XHOOH�SURYLVLRQDO�SDUD�UHFHSFLRQ�GH�PDWHULDOHV�GH�FRQVWUXFFLyQ��LQFOX\H�WDEOHVWDFD��UHOOHQRV��
DFRQGLFLRQDPLHQWR�GH�WHUUHQR�\�REUDV�QHFHVDULDV�SDUD�VX�EXHQ�IXQFLRQDPLHQWR��(PEDUFDGHUR�

��� 08(//(��9HU�(VTXHPD�1����$UHD���������0�

��� 6XPLQLVWUR�H�LQVWDODFLyQ�GH�'HIHQVDV��7LSR�0&1������*UDGR��

��� 6XPLQLVWUR�H�LQVWDODFLyQ�GH�%LWDV

��� 5LHOHV�SDUD�JU~D�SyUWLFR�7LSR�$����

��� &DMDV�\�'HPiV�(OHPHQWRV�(PEHELGRV�HQ�OD�3ODFD

��� 7RSHUDV�\�3LQHV�GH�$SDUFDPLHQWR

��� 3LORWHV�+LQFDGRV�0HWiOLFRV�' �����( ���PP������9HUWLFDOHV�\����,QFOLQDGRV��

��� 3LORWHV�+LQFDGRV�0HWiOLFRV�' �����( �����PP�����9HUWLFDOHV��

��� &RQFUHWRV�3UHIDEULFDGRV����

���� &RQFUHWRV�HQ�6LWLR����

���� 6HxDOL]DFLyQ�&DQDO�GH�$FFHVR�\�'iUVHQD

���� %DOL]DV�GH�(QILODPLHQWR

��� 3/$7$)250$�'(�(03$/0(���9HU�(VTXHPD�1����$UHD�������0�

��� 3LORWHV�+LQFDGRV�0HWiOLFRV�' �����( ���PP�����9HUWLFDOHV�\���,QFOLQDGRV��

��� &RQFUHWRV�3UHIDEULFDGRV����

��� &RQFUHWRV�HQ�6LWLR����

��� 3/$7$)250$�'(�&217(1('25(6���9HU�(VTXHPD�1����$UHD���������0�

��� 3LORWHV�+LQFDGRV�0HWiOLFRV�' �����( ���PP������9HUWLFDOHV�\����,QFOLQDGRV��

��� 3LORWHV�+LQFDGRV�0HWiOLFRV�' �����( �����PP�����9HUWLFDOHV��

��� &RQFUHWRV�3UHIDEULFDGRV����

��� &RQFUHWRV�HQ�6LWLR����

��� (VWUXFWXUDV�0HWiOLFDV�3DUD�5HHIHUV

��� 3$6$5(/$�(1�0$5��9,$'8&72�������.P��9HU�(VTXHPD�1����$UHD��������0/�[����� �������0�

��� 3LORWHV�+LQFDGRV�0HWiOLFRV�' �����( �����PP�����9HUWLFDOHV�\�����,QFOLQDGRV��

��� &RQFUHWRV�3UHIDEULFDGRV����

��� &RQFUHWRV�HQ�6LWLR����

��� $QGHQ

��� %DUDQGDV

�3$6$5(/$�(1�0$5�
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��� 3$6$5(/$�(1�7,(55$��9,$'8&72�������.P��9HU�(VTXHPD�1����$UHD������0/�[����� ������0�

��� 3LORWHV�+LQFDGRV�0HWiOLFRV�' �����( �����PP������,QFOLQDGRV��

��� &RQFUHWRV�3UHIDEULFDGRV����

��� &RQFUHWRV�HQ�6LWLR����

��� $QGHQ

��� %DUDQGDV

��� &DQWLWUDYHO�R�6LPLODU�FRPR�(VWUXFWXUD�GH�$SR\R

��� /8=�727$/�����0WV«�$QFKR�GH�7DEOHUR������

��� 3LORWHV�+LQFDGRV�0HWiOLFRV�' �����( �����PP�����9HUWLFDOHV�\����,QFOLQDGRV��

��� &RQFUHWRV�3UHIDEULFDGRV����

��� &RQFUHWRV�HQ�6LWLR����

��� (VWUXFWXUD�0HWiOLFD

��� $SR\RV�\�-XQWDV

��� &$55(7(5$�18(9$�&2/21,$���38(572

��� 5HKDELOLWDFLyQ�GHO�$UHD�PHMRUDGD�HQ��1XPHUDO�����3DUD�3DYLPHQWR

��� %DVH�$VIiOWLFD�( ����

��� %DVH�*UDQXODU�( ����

��� 0H]FOD�'HQVD�HQ�&DOLHQWH�7LSR�����( �����,QFOX\H�,PSULPDFLyQ�

��� &RQIRUPDFLyQ�\�(PSUDGL]DFLyQ�GH�7DOXGHV

��� &XQHWDV�\�2EUDV�GH�'UHQDMH

��� &HUFRV�GH�'HOLPLWDFLyQ

��� =21$�12�$GXDQHUD

��� 0HMRUDPLHQWR�GH�VXHOR

��� (GLILFLR�GH�YLJLODQFLD�\�&RQWURO���1R�����

��� (GLILFLR�GH�$GPLQLVWUDFLzQ���1R�����

��� (GLILFLR�&RPHGRU�GH�$GPLQLVWUDFLzQ���1R��������6RQ�����0zGXORV�WuSLFRV��

��� 3DYLPHQWR�IOH[LEOH�SDUD�SDUTXHDGHURV�GH�YHKLFXORV�OLYLDQRV���1R�����

��� 3DUTXHDGHUR�GH�(QWXUQDPLHQWR���1R������FRQ�PHMRUDPLHQWR�GH�VXHOR

��� &RPSOHMR�GH�$ORMDPLHQWR�GH�3ROLFLD�$QWLQDUFzWLFR���1R�����

��� 0zGXOR�GH�%DxRV���1R��������6RQ�����GREOHV��

��� $QGHQHV�HQ�DGRTXLQ�GH�FRQFUHWR

���� =RQD�9HUGH

���� 9uDV�HQ�3DYLPHQWR�IOH[LEOH�SDUD�YHKLFXORV�OLYLDQRV�

���� 9uDV�HQ�3DYLPHQWR�IOH[LEOH�SDUD�YHKLFXORV�SHVDGRV�WLSR�&��z�7��6��

���� &HUUDPLHQWR�HQ�PDOOD�HVODERQDGD���$OWXUD��������PWV��

���� &HUUDPLHQWR�HQ�PXUR�GH�FRQFUHWR���$OWXUD��������PWV��

,167$/$&,21(6�(1�7,(55$�)8(5$�'(/�5(*,0(1�)5$1&2

&$55(7(5$�'(�$&&(62�$/�352<(&72

38(17(�62%5(�(/�5,2�/(21

�3$6$5(/$�(1�7,(55$��
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���� =21$�$'8$1(5$

���� 0HMRUDPLHQWR�GH�6XHOR

���� 3RUWDO�GH�(QWUDGD���1R�����

���� (GLILFLR�&RPHGRU�GH�$GPLQLVWUDFLzQ���1R��������6RQ���0zGXORV�WuSLFRV��

���� %RGHJD�GH�,QVSHFFLzQ�GH�([SRUWDFLRQHV���1R�����

���� 2ILFLQD�GH�3ROLFuD�$QWLQDUFzWLFRV���1R�����

���� 0zGXOR�GH�%DxRV���1R��������6RQ�����GREOHV��

���� %RGHJD�GH�,QVSHFFLzQ�GH�([SRUWDFLRQHV�GH�$OLPHQWRV�3HUHFHGHURV���1RV�����\���$��

���� %RGHJD�GH�,QVSHFFLzQ�GH�,PSRUWDFLRQHV���1R������

���� %RGHJD�GH�&RQVROLGDFLzQ�\�'HVFRQVROLGDFLzQ���1R������

����� &REHUWL]RV�GH�OD�0DHVWUDQ]D�GH�0DQWHQLPLHQWR�GH�&RQWHQHGRUHV���1R������

����� 7DOOHU�GH�0DQWHQLPLHQWR���1R������

����� $OPDFqQ�GH�5HSXHVWRV���1R������

����� (VWDFLzQ�GH�%RPEHURV���1R������

����� (QIHUPHUuD���1R������

����� (VWDFLzQ�GH�&RPEXVWLEOH���1R������

����� 7DQTXHV�GH�&RPEXVWLEOH�\�2ILFLQD�GH�&RQWURO���1R������

����� %jVFXODV���1R������

����� 3DYLPHQWR�IOH[LEOH���YHKLFXOR�GH�GLVHxR���5HDFK�6WDFNHU��

����� &HUUDPLHQWR�HQ�0XUR�GH�&RQFUHWR���$OWXUD��������PWV��

����� &HUUDPLHQWR�HQ�0XUR�GH�&RQFUHWR���K��������PWV�����0DOOD�HVODERQDGD���K��������PWV��

���� 5('(6�'(�$&8('8&72��$/&$17$5,//$'2�6$1,7$5,2�<�3/89,$/�

���� $JXD�3RWDEOH�,QVWDODFLRQHV�HQ�7LHUUD

���� $JXD�3RWDEOH�,QVWDODFLRQHV�HQ�0XHOOH

���� $JXDV�5HVLGXDOHV�,QVWDODFLRQHV�HQ�7LHUUD

���� $JXDV�5HVLGXDOHV�,QVWDODFLRQHV�HQ�0XHOOH

���� 6LVWHPD�&RQWUD�,QFHQGLR

���� 5HVLGXRV�/tTXLGRV�2OHDJLQRVRV

���� $JXDV�/OXYLDV�,QVWDODFLRQHV�HQ�7LHUUD

���� $JXDV�/OXYLDV�,QVWDODFLRQHV�HQ�0XHOOH

,167$/$&,21(6�'(�5('(6�<�6(59,&,26

,167$/$&,21(6�(1�7,(55$�'(1752�'(�/$�=21$�)5$1&$
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$V�IRU�WKH�RSHUDWLRQ��3XHUWR�%DKtD�GH�&RORPELD�KDV�D�SRUW�FRQFHVVLRQ�IRU����\HDUV��DZDUGHG�E\�5HVROXWLRQ�����RI�$SULO�
�������%\�PHDQV�RI�ZKLFK�IHDVLELOLW\�LV�JUDQWHG�WR�WKH�UHTXHVW�IRU�WKH�PRGLILFDWLRQ�RI�WKH�FRQGLWLRQV�LQ�ZKLFK�JUDQWHG�WKHP�D
3RUW FRQFHVVLRQ�WR�WKH�FRPSDQ\�38(572�%$+Ë$�'(�85$%È�6$��WKURXJK�5HVROXWLRQ�1R������RI�'HFHPEHU�����������DV�
DPHQGHG�E\�UHVROXWLRQV�1RV������RI�$XJXVW����������DQG�����RI�0DUFK����������DQG�RWKHU�GHWHUPLQDWLRQV´�
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���� ,167$/$&,21(6�(/e&75,&$6

���� 5('(6�(/(&75,&$6�(;7(5,25(6

������ /tQHD�GH�WUDQVPLVLyQ

������ 6XEHVWDFLyQ����NY��VXPLQLVWUR��LQVWDODFLyQ��SUXHEDV��SXHVWD�HQ�VHUYLFLR��(VWD�6XEHVWDFLyQ�6HUi�&RQVWUXLGD�
SRU�HO�2SHUDGRU�GH�5HG�

������ 6XEHVWDFLyQ�SULQFLSDO�6(�������������NY��VXPLQLVWUR��LQVWDODFLyQ��SUXHEDV��SXHVWD�HQ�VHUYLFLR��

������ 6XEHVWDFLyQ�6(��������NY�

������ 6XEHVWDFLyQ�6(��������NY�

������ 6XEHVWDFLyQ�6(��������NY�

������ 6XEHVWDFLyQ�6(��������NY�

������ ,OXPLQDFLyQ�([WHULRU

������ &RQWHQHGRUHV�5HIULJHUDGRV�)DVH�,

������� 'LVHxR�GHWDOOHV�GH�PRQWDMH�UHGHV�H[WHULRUHV

������� %DQFR�GH�GXFWRV

���� 5('(6�(/(&75,&$6�,17(5,25(6

������ ,QVWDODFLRQHV�JHQHUDOHV�(GLILFDFLRQHV

������� $UHD�GH�*UDQHOHV

������� 2ILFLQD�GH�3ROLFLD�$QWLQDUFRWLFRV

������� 7DQTXH�GH�$JXD

������� 0DQWHQLPLHQWR�\�5HSDUDFLyQ�GH�57*

������� 'LVHxR�0RQWDMH�GH�UHGHV�LQWHULRUHV

���� 5('�'(�&2081,&$&,21(6
���� 5HGHV�GH�FDEOHDGR�HVWUXFWXUDGR�\�WHOHFRPXQLFDFLRQHV�H[WHUQDV

���� 5HGHV�GH�FDEOHDGR�HVWUXFWXUDGR�\�WHOHFRPXQLFDFLRQHV�LQWHUQDV
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��� 3URMHFW�RUJDQL]DWLRQ

)RU�WKH�DGHTXDWH�GHYHORSPHQW�RI�WKH�SURMHFW�DFWLYLWLHV��D�VXLWDEOH�ZRUN�WHDP�ZLOO�EH�
UHTXLUHG��DV� LW� LV�SUHVHQWHG� LQ� WKH�SURMHFW
V�RUJDQL]DWLRQDO�FKDUW� �VHH )LJXUH�1XP�
�������7KLV�VFKHGXOH�PD\�YDU\�DFFRUGLQJ�WR�WKH�G\QDPLFV�RI�WKH�SURMHFW�

)LJXUH�1XP� ������3URSRVDO�IRU�WKH�3URMHFW�2UJDQL]DWLRQ�
6RXUFH��$TXD�	�7HUUD�&RQVXOWRUHV�$VRFLDGRV�

)LJXUH�7UDQVODWLRQ

0DQDJHU

ILQDQFLDO�
DQG� WD[�
DGYLVRU

WHFKQLFDO�
DGYLVRU

3URJUDPPLQ
J� DQG�
FRQWURO�
UHVLGHQW
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&RQVWUXFWLR
Q� PDQDJHU�
� JURXQG�
WHUPLQDO

&RQVWUXFWLR
Q� PDQDJHU�
� %ULGJH�
DQG�YLDGXFW

&RQVWUXFWLR
Q� PDQDJHU�
� 0DULWLPH�
GRFN

SURGXFWLRQ�
PDQDJHU

$GPLQLVWUDWLY
H�'LUHFWRU

&KLHI�
)LQDQFLDO�
2IILFHU

:RUN�
5HVLGHQW� �
(OHFWULFLW\

:RUN�
5HVLGHQW� ±
)URQW��

:RUN�
5HVLGHQW� ±
)URQW��

7UDQVSRUW�
FKLHI

$GPLQLVWUDWLY
H�$VVLVWDQW��

$FFRXQWLQ
J�FKLHI

:RUN�
5HVLGHQW� �
5RDG

:RUN�
5HVLGHQW� ±
)URQW��

:RUN�
5HVLGHQW� ±
)URQW��

&RQFUHWH�
SODQW�
RSHUDWRU

$GPLQLVWUDWLY
H�$VVLVWDQW��

6XSSOLHUV�
DQG�
SD\UROO�
FKLHI

:RUN�
5HVLGHQW� �
3DYHPHQWV

:RUN�
5HVLGHQW� ±
)URQW��

:RUN�
5HVLGHQW� ±
)URQW��

3LOH� GULYLQJ�
SODQW�
RSHUDWRU

$GPLQLVWUDWLY
H�$VVLVWDQW��

3XUFKDVH
V� DQG�
VXSSOLHV�
FKLHI

:RUN�
5HVLGHQW� ±
%XLOGLQJ��

:RUN�
5HVLGHQW� ±
)URQW��

:RUN�
5HVLGHQW� ±
)URQW��

3UHIDEULFDWH
G� SODQW�
RSHUDWRU

$GPLQLVWUDWLY
H�$VVLVWDQW��

:RUN�
5HVLGHQW� ±
%XLOGLQJ��

/DERUDWRU\�
FKLHI

:RUN�
5HVLGHQW� ±
%XLOGLQJ��

7RSRJUDSK\�
FKLHI

(QYLURQPHQW
DO�FKLHI

6,62�FKLHI

6RFLDO�FKLHI
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6RPH�RI�WKH�IXQFWLRQV�WR�EH�SHUIRUPHG�E\�HDFK�RI�WKH�PHPEHUV�DUH�OLVWHG�EHORZ�

x &RQVWUXFWLRQ�'LUHFWRU�

7KH�SURMHFW�PDQDJHU� LV� LQ�FKDUJH�RI�GLUHFWLQJ� WKH�GHYHORSPHQW�RI� WKH�ZRUN� LQ� WKH�
WHFKQLFDO��DHVWKHWLF��XUEDQ�DQG�HQYLURQPHQWDO�DVSHFWV�RI�WKH�SURMHFW�WR�EH�H[HFXWHG��
7DNLQJ� LQWR� DFFRXQW� WKH� WHUPV� RI� UHIHUHQFH� DQG� WKH� UHVWULFWLRQV� JUDQWHG� E\� WKH�
GLIIHUHQW�OLFHQVHV�

+LV�IXQFWLRQV�DUH�

� (QGRUVH�DQG�GHPRQVWUDWH�WKDW�WKH�SURMHFW�IRU�ZKLFK�WKH�FRQVWUXFWLRQ�OLFHQVH�
LV�UHTXHVWHG�FRPSOLHV�ZLWK�DOO�DSSOLFDEOH�UHJXODWLRQV�DQG�JXLGHOLQHV�

� &KHFN� WKDW� WKH� SURMHFW� DUHDV� XQGHU� KLV� FKDUJH� DQG� IRU�ZKLFK� KH� JDYH� KLV�
DSSURYDO�DUH�H[HFXWHG�DFFRUGLQJ� WR� WKH�SODQV�DQG�GRFXPHQWV�DSSURYHG�E\�
WKH�OLFHQVHV�DQG�SHUPLWV

� .HHS�D�FRQWURO�DQG�GRFXPHQWDU\�UHFRUG�RI�WKH�FRQVWUXFWLRQ�SURFHVV�E\�PHDQV�
RI�D�ZRUN�ORJ�

� 6XSHUYLVHV�WKH�ZRUNV�WKURXJKRXW�WKH�SURFHVV�DQG�FRQVWUXFWLRQ�VWDJHV�

� $W�WKH�HQG�RI�WKH�ZRUN�WR�GHOLYHU�WR�WKH�RZQHU�RI�WKH�VDPH��DOO�WKH�WHFKQLFDO�
GRFXPHQWV�RI�WKH�ZRUN��VXFK�DV�WKH�SODQV�RI�ILQLVKHG�ZRUN��LI�WKHUH�ZDV�DQ\�
PRGLILFDWLRQ� WR� WKH�RULJLQDO�SURMHFW��ZRUN� ORJV�DQG� WHFKQLFDO�PHPRULHV��DQG�
NHHS�IRU�\RXU�UHFRUGV�D�VHW�RI�FRSLHV�RI�WKHP�

� $GYLVH� WKH� RZQHU� RI� WKH� ZRUN� VR� WKDW� LW� GRHV� QRW� IDOO� LQWR� GHIDXOW� GXH� WR�
RPLVVLRQ�RU�LJQRUDQFH�RI�WKH�VDPH�

� 7R�SURFHVV�EHIRUH�WKH�PXQLFLSDO�DGPLQLVWUDWLRQ��RQFH�WKH�ZRUN�LV�ILQLVKHG��WKH�
:RUN�&RPSOHWLRQ�5HSRUW��DQG� LI� WKH� W\SH�RI�FRQVWUXFWLRQ� LV� UHTXLUHG�E\� WKH�
6DIHW\�DQG�2SHUDWLRQ�$SSURYDO��

x $GPLQLVWUDWLYH�'LUHFWRU�

2EWDLQ�DQG�PDLQWDLQ�D�KXPDQ�JURXS�ZLWK� WKH�QHFHVVDU\� VNLOOV� VR� WKDW� WKH�SURMHFW�
PHHWV� LWV� REMHFWLYHV�� GHVLJQLQJ�DQG�SURSRVLQJ�JXLGHOLQHV�� SODQV�DQG�SURJUDPV� WR�
DFKLHYH� DQ� HIIHFWLYH� GLUHFWLRQ� RI� +XPDQ� PDQDJHPHQW�� &RRUGLQDWH WKH� SURSHU�
DSSOLFDWLRQ�RI�WKHVH�JXLGHOLQHV��5HVSRQG�IRU�WKH�SURFHVVHV�RI��3HUVRQQHO�/LQNDJH��
,QWHJUDO�7UDLQLQJ��6DODU\�&RPSHQVDWLRQ��/DERU�:HOIDUH�DQG�,QWHJUDO�+HDOWK��LQ�RUGHU�
WR�FRQWULEXWH�WR�DFKLHYH�WKH�LQWHJUDO�GHYHORSPHQW�RI�WKH�SHUVRQQHO�
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� 'LUHFWLQJ�DQG�FRRUGLQDWLQJ� WKH�DGPLQLVWUDWLYH�SURJUHVV�RI� WKH�XQLW�XQGHU� LWV�
FKDUJH��VR�WKDW�HDFK�RI�LWV�RIILFLDOV�ZRUN�HIIHFWLYHO\�DQG�HIILFLHQWO\��FRPSO\LQJ�
IXOO\�ZLWK�WKHLU�GXWLHV�DQG�ZLWK�WKH�OHJDO�VWDQGDUGV�WKDW�DUH�WKH�UHVSRQVLELOLW\�
RI�WKH�SXEOLF�VHUYDQW�

� 'LUHFW�� FRRUGLQDWH� DQG� DGYDQFH� WKH� SURFHVV� RI� VHOHFWLRQ� DQG� KLULQJ� RI�
SHUVRQQHO

� $GGUHVV�DQG�UHVROYH�WKH�UHTXHVWV�DQG�SUREOHPV�RI�WKH�VHUYHUV�IURP�WKH�ODERU�
DQG�SHUVRQDO�SRLQW�RI�YLHZ�IRU�WKH�EHVW�GHYHORSPHQW�LQ�WKHLU�IXQFWLRQV�

� .QRZ� DQG� DSSO\� WKH� FXUUHQW� UHJXODWLRQV� UHJDUGLQJ� WKH� ODZV�� DJUHHPHQWV��
GHFUHHV�DQG� FRQYHQWLRQV� WKDW� JRYHUQ� VRFLDO�� OHJDO�� H[WUDOHJDO� EHQHILWV� DQG�
VDODULHV�WKDW�DSSO\�WR�HPSOR\HHV��RIILFLDO�ZRUNHUV�DQG�UHWLUHHV�

� 6WULYH� IRU� WKH� EHVW� XQGHUVWDQGLQJ� DQG� KDUPRQ\� LQ� ODERU� UHODWLRQV� ZLWK�
HPSOR\HHV��DV�ZHOO�DV�IRU�WKHLU�VRFLDO�ZHOIDUH�DQG�SD\PHQW�RI�DOO�SDUWLDO�DQG�
WRWDO�EHQHILWV��

� &RRUGLQDWH�WKH�SURSHU�PDQDJHPHQW�RI� WKH�W\SHV�RI�FRQWUDFWV�FRQVWLWXWHG�DW�
WKH�SHUVRQQHO� OHYHO��DV�ZHOO�DV�WKH�FRQWURO�RI�DIILOLDWLRQV��ZLWKGUDZDOV��QHZV�
UHSRUWV�DQG�RWKHU�HPSOR\HU�REOLJDWLRQV�FRQWUDFWHG�ZLWK�WKH�GLIIHUHQW�H[WHUQDO�
DJHQFLHV�IRU�WKH�ZHOIDUH�RI�WKH�ZRUNHU�DQG�WKH�UHWLUHH�

� &RPSO\�ZLWK�WKH�FXUUHQW�UHJXODWLRQV��/DZV��'HFUHHV��5HVROXWLRQV��1RUPV�DQG�
-XULVSUXGHQFH�� UHJDUGLQJ� VWDWH� FRQWUDFWLQJ�� DQDO\]LQJ�� HYDOXDWLQJ� DQG�
UHFRPPHQGLQJ�WKH�WHFKQLFDO��HFRQRPLF�DQG�OHJDO�IDYRUDELOLW\ RI�WKH�SURSRVDOV�
SUHVHQWHG�� LQ� DGGLWLRQ� WR� FRRUGLQDWLQJ� DQG� PRQLWRULQJ� FRPSOLDQFH� E\� WKH�
&RQWUDFWRU� ZLWK� DOO� WKH� REOLJDWLRQV� DFTXLUHG� EHIRUH�� GXULQJ� DQG� DIWHU� WKH�
FRQFOXVLRQ�RI�WKH�FRQWUDFWV�DQG�WKDW�KDYH�EHHQ�DVVLJQHG�E\�WKH�,PPHGLDWH�
&KLHI��

� &RRUGLQDWH� ZLWK� RFFXSDWLRQDO� KHDOWK� HYHU\WKLQJ� UHODWHG� WR� WKH� SURYLVLRQ� RI�
XQLIRUPV�DQG�LPSOHPHQWV�IRU�SHUVRQQHO�ZKR�UHTXLUH�LW��WDNLQJ�LQWR�DFFRXQW�WKH�
QHFHVVDU\�LQGXVWULDO�VDIHW\�PHDVXUHV��

� 3HUPDQHQWO\�LQIRUP�VWDII�LQ�FKDUJH�RI�SROLFLHV��UXOHV��SURFHGXUHV��UHJXODWLRQV�
RI�WKH�DGPLQLVWUDWLRQ�DQG�WKHLU�GHSHQGHQFLHV�

� ,QIRUP� WKH� LPPHGLDWH�ERVV�DERXW� WKH�HYHQWXDOLWLHV� WKDW�DULVH� LQ� WKH�QRUPDO�
SHUIRUPDQFH�RI�KLV�SRVLWLRQ�
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� 'UDZ�XS�SUHOLPLQDU\�GUDIW�EXGJHW�RI�LWV�FRPSHWHQFH��SD\UROO��VRFLDO�VHFXULW\��
RFFXSDWLRQDO�KHDOWK��WUDLQLQJ��TXRWDV�SHQVLRQ�VKDUHV��SHQVLRQ�OLDELOLWLHV�DQG�
EHQHILWV��HWF���IRU�WKH�HQWLUH�SODQW�RI�DGPLQLVWUDWLRQ�FKDUJHV�

� 6XEPLW�SHULRGLF�UHSRUWV�DQG�WKRVH�WKDW�DUH�UHTXHVWHG�E\�WKH�LPPHGLDWH�ERVV��
LQ� D� WLPHO\� PDQQHU�� 0RQLWRU� WKH� SURSHU� FRPSOHWLRQ� DQG� KDQGOLQJ� RI� WKH�
UHVXPHV� RI� DFWLYH�� LQDFWLYH� DQG� UHWLUHG� SHUVRQQHO�� DQG� FRRUGLQDWH� WKH�
PDQDJHPHQW�ZLWK�WKH�PXQLFLSDO�ILOH�RI�LQDFWLYH�DQG�UHWLUHG�SHUVRQQHO�

x &KLHI�)LQDQFLDO�2IILFHU�

� &RRUGLQDWLRQ�RI WKH�SUHSDUDWLRQ�RI� WKH�)LQDQFLDO� DQG�)LQDQFLDO�6WDWHPHQWV��
EHLQJ�LQ�WKLV�UHVSHFW�HVSHFLDOO\�LPSRUWDQW��WKH�DGMXVWPHQWV�WR�WKH�,QWHUQDWLRQDO�
$FFRXQWLQJ�6WDQGDUGV�

� 6XSHUYLVLRQ� RI� 0DQDJHPHQW� &RQWURO�� GHILQLWLRQ� RI� SURFHGXUHV�� GHVLJQ� RI�
EXGJHW�SURFHVVHV�

� 0DQDJHPHQW� RI� ILQDQFLDO� YDULDEOHV�� 7UHDVXU\� PDQDJHPHQW�� &UHGLW�
0DQDJHPHQW��&ROOHFWLRQ�0DQDJHPHQW�

� 2SWLPL]DWLRQ�RI�WKH�ILVFDO�SROLF\�RI�WKH�SURMHFW�

� 6XSHUYLVLRQ� RI� WKH� UHODWLRQVKLS� ZLWK� WKLUG� SDUWLHV�� ([WHUQDO� DXGLWRUV��
$GPLQLVWUDWLRQV�

� 6WXGLHV�RI�YLDELOLW\�UHSRUWV�RI�LQYHVWPHQWV���SURMHFWV��VWUDWHJLF�UHRULHQWDWLRQV�

� 6HOHFWLRQ��WUDLQLQJ�DQG�GHYHORSPHQW�RI�WKHLU�WHDPV�

x 3URGXFWLRQ�PDQDJHU��

,W� LV� WKH� PD[LPXP� UHVSRQVLEOH� IRU� WKH� FRUUHFW� IXQFWLRQLQJ�� FRRUGLQDWLRQ� DQG�
RUJDQL]DWLRQ�RI�WKH�SURGXFWLRQ�DUHD�RI�WKH�SURMHFW��ERWK�DW�WKH�SURGXFW�OHYHO��DV�
ZHOO�DV�DW� WKH�PDQDJHPHQW� OHYHO�RI� WKH�ZRUNIRUFH��ZLWK� WKH�DLP�RI� IXOILOOLQJ� WKH�
H[SHFWHG� SURGXFWLRQ� LQ� WLPH� DQG� TXDOLW\� RI� ZRUN�� WKURXJK� WKH� HIILFLHQW�
DGPLQLVWUDWLRQ�RI�WKH�GHSDUWPHQW�LQ�FKDUJH�

� 0DQDJH�DQG�VXSHUYLVH�WKH�VWDII�LQ�FKDUJH

� 2UJDQL]H�DQG�SODQ�WKH�RUJDQL]DWLRQ�RI�WKH�ZRUN

� 2UJDQL]H� DQG� SODQ� WKH� XVH� RI� UDZ� PDWHULDO� DQG� WKH� GLVWULEXWLRQ� DQG�
WUDQVSRUW�RI�WKH�SURGXFW

� &RRUGLQDWH�WKH�GLIIHUHQW�IURQWV�RI�WKH�SURMHFW��ILQDQFH��KXPDQ�UHVRXUFHV
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� 2SWLPL]H�ZRUN�SURFHVVHV�ZLWKLQ�WKH�SURGXFWLRQ�SODQW�RU�ZRUN�IURQWV

x 0DQDJHU�

� 7KH�FRRUGLQDWLRQ�RI�SURMHFW�RU�RUJDQL]DWLRQ�UHVRXUFHV

� 7KH� H[HFXWLRQ� RI� PDQDJHULDO� RU� DGPLQLVWUDWLYH� IXQFWLRQV� WR� DFKLHYH�
FRRUGLQDWLRQ

� 6WUDWHJLFDOO\�SODQ�WKH�DFWLYLWLHV�RI�WKH�FRPSDQ\��VHW�WKH�SROLFLHV�DQG�REMHFWLYHV�
RI�WKH�RUJDQL]DWLRQ�IRU�WKH�ORQJ�DQG�PHGLXP�WHUP��WKH�VWUDWHJLF�SODQ�LV�EDVHG�
RQ�D�EXGJHW�DQG�SURMHFWHG�ILQDQFLDO�VWDWHPHQWV�

� ,W� PDNHV� GHFLVLRQV� DQG� GLUHFWV� WKH� GLUHFWLRQ� RI� WKH� FRPSDQ\� WRZDUGV� LWV�
REMHFWLYHV��IRU�ZKLFK�LW�DQDO\]HV WKH�VLWXDWLRQ�DQG�HYDOXDWHV�DQG�ZHLJKV�WKH�
DFWLRQV� WR� EH� WDNHQ� DQG� FKRRVHV� WKH� PRVW� FRQYHQLHQW� RQHV�� WKHVH� DUH�
JHQHUDOO\�LQ�FRQGLWLRQV�RI�XQFHUWDLQW\�

� ,V� WKH� VSRNHVSHUVRQ� DQG� UHSUHVHQWDWLYH� RI� WKH� RUJDQL]DWLRQ� EHIRUH� WKH�
UHSUHVHQWDWLYHV� RI� RWKHU� HQWLWLHV�� ZKHWKHU� JRYHUQPHQWDO�� ORFDO� RU� QDWLRQDO�
DXWKRULWLHV��SUHVV�DQG�PHGLD�


