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7DEOH�RI�&RQWHQWV 6HFWLRQ�3DJH
6(&7,21�� 6$)(7<�	�*(1(5$/�,1)250$7,21 ���

��� %ODGH�+DQGOLQJ���������������������������������������������������������������������������������������������������������� ���
��� 6DZPLOO�6HWXS������������������������������������������������������������������������������������������������������������ ���
��� 6DZPLOO�2SHUDWLRQ����������������������������������������������������������������������������������������������������� ���
��� 6DZPLOO�0DLQWHQDQFH ������������������������������������������������������������������������������������������������ ���
��� %HOW�6L]HV ������������������������������������������������������������������������������������������������������������������� ���
��� %ODGH�6L]HV �������������������������������������������������������������������������������������������������������������� ����
��� &XWWLQJ�&DSDFLW\������������������������������������������������������������������������������������������������������ ����
��� (QJLQH�0RWRU�6SHFLILFDWLRQV ����������������������������������������������������������������������������������� ����
��� 2YHUDOO�'LPHQVLRQV ������������������������������������������������������������������������������������������������� ����
���� &KDLQV ���������������������������������������������������������������������������������������������������������������������� ����
���� +\GUDXOLF�6\VWHP ���������������������������������������������������������������������������������������������������� ����
���� &RPSRQHQWV������������������������������������������������������������������������������������������������������������� ����
���� /7��+'�/7��+'�6XSHU�+\GUDXOLF�6FKHPDWLF������������������������������������������������������ ����
���� /7��+'�/7��+'�+\GUDXOLF�&RPSRQHQWV ������������������������������������������������������������ ����
���� /7��+'�/7��+'�+\GUDXOLF�+RVHV����������������������������������������������������������������������� ����

6(&7,21�� 6(783�	�23(5$7,21 ���

��� 6WDWLRQDU\�6DZPLOO�6HWXS ������������������������������������������������������������������������������������������ ���
��� 3RUWDEOH�6DZPLOO�6HWXS ��������������������������������������������������������������������������������������������� ���
��� 0LGGOH�7UDFN�&RYHU �������������������������������������������������������������������������������������������������� ���
��� 5HSODFLQJ�7KH�%ODGH ������������������������������������������������������������������������������������������������� ���
��� 7HQVLRQLQJ�7KH�%ODGH������������������������������������������������������������������������������������������������ ���
��� 7UDFNLQJ�7KH�%ODGH ��������������������������������������������������������������������������������������������������� ���
��� 6WDUWLQJ�7KH�(QJLQH��RU�0RWRU�������������������������������������������������������������������������������� ����
��� %RDUG�5HWXUQ ����������������������������������������������������������������������������������������������������������� ����
��� +\GUDXOLF�&RQWURO�2SHUDWLRQ����������������������������������������������������������������������������������� ����
���� /RDGLQJ��7XUQLQJ��$QG�&ODPSLQJ�/RJV ������������������������������������������������������������������ ����
���� 8S�'RZQ�2SHUDWLRQ ������������������������������������������������������������������������������������������������ ����
���� %ODGH�*XLGH�$UP�2SHUDWLRQ������������������������������������������������������������������������������������ ����
���� 3RZHU�)HHG�2SHUDWLRQ ��������������������������������������������������������������������������������������������� ����
���� &XWWLQJ�7KH�/RJ ������������������������������������������������������������������������������������������������������ ����
���� (GJLQJ���������������������������������������������������������������������������������������������������������������������� ����
���� 2SWLRQDO�&XWWLQJ�3URFHGXUH�IRU�6XSHU�6HULHV�0LOOV������������������������������������������������� ����
���� %ODGH�+HLJKW�6FDOH �������������������������������������������������������������������������������������������������� ����
���� :DWHU�/XEH�2SHUDWLRQ ��������������������������������������������������������������������������������������������� ����
���� 3UHSDULQJ�7KH�6DZPLOO�)RU�7RZLQJ������������������������������������������������������������������������ ����
� +'6GRF������ 7DEOH�RI�&RQWHQWV



7DEOH�RI�&RQWHQWV 6HFWLRQ�3DJH
6(&7,21�� 0$,17(1$1&( ���

��� :HDU�/LIH������������������������������������������������������������������������������������������������������������������� ���
��� %ODGH�*XLGHV ������������������������������������������������������������������������������������������������������������� ���
��� 6DZGXVW�5HPRYDO ������������������������������������������������������������������������������������������������������ ���
��� &DUULDJH�7UDFN��:LSHU�	�6FUDSHUV ���������������������������������������������������������������������������� ���
��� 9HUWLFDO�0DVW�5DLOV ���������������������������������������������������������������������������������������������������� ���
��� 'UXP�6ZLWFKHV ���������������������������������������������������������������������������������������������������������� ���
��� 0LVFHOODQHRXV ������������������������������������������������������������������������������������������������������������ ���
��� %ODGH�:KHHO�6FUDSHUV���������������������������������������������������������������������������������������������� ����
��� %UDNH�6WUDS�$GMXVWPHQW ������������������������������������������������������������������������������������������ ����
���� 'ULYH�%HOW�$GMXVWPHQW��������������������������������������������������������������������������������������������� ����
���� +\GUDXOLF�6\VWHP ���������������������������������������������������������������������������������������������������� ����
���� 8S�'RZQ�6\VWHP����������������������������������������������������������������������������������������������������� ����
���� 3RZHU�)HHG �������������������������������������������������������������������������������������������������������������� ����
���� &KDUJLQJ�7KH�%DWWHU\��'&�2QO\� ���������������������������������������������������������������������������� ����

6(&7,21�� 7528%/(6+227,1*�*8,'( ���

��� 6DZLQJ�3UREOHPV������������������������������������������������������������������������������������������������������� ���
��� (OHFWULFDO�3UREOHPV���������������������������������������������������������������������������������������������������� ���
��� 3RZHU�)HHG�3UREOHPV������������������������������������������������������������������������������������������������ ���
��� 3RZHU�)HHG�&LUFXLW�7URXEOHVKRRWLQJ������������������������������������������������������������������������� ���
��� +\GUDXOLF�3UREOHPV ��������������������������������������������������������������������������������������������������� ���
��� (QJLQH�0RWRU�DQG�'ULYH�3XOOH\V�$OLJQPHQW����������������������������������������������������������� ����
��� 3RZHU�)HHG�9DULDEOH�6SHHG�6ZLWFK�7HVW����������������������������������������������������������������� ����
��� 3RZHU�)HHG�3UHOLPLQDU\�7HVW ���������������������������������������������������������������������������������� ����
��� 3RZHU�)HHG�0HFKDQLFDO�7HVW����������������������������������������������������������������������������������� ����
���� +\GUDXOLF�3UHVVXUH�7HVW������������������������������������������������������������������������������������������� ����
���� )XVH�7HUPLQDO�([WHQVLRQ�6WXG��������������������������������������������������������������������������������� ����
���� &LUFXLW�%UHDNHU�2SHUDWLRQ ��������������������������������������������������������������������������������������� ����

6(&7,21�� 6$:0,//�$/,*10(17 ���

��� 5RXWLQH�$OLJQPHQW�3URFHGXUH� ���������������������������������������������������������������������������������� ���
��� &RPSOHWH�$OLJQPHQW�3URFHGXUH ������������������������������������������������������������������������������ ����
� +'6GRF������ 7DEOH�RI�&RQWHQWV





6DIHW\�	�*HQHUDO�,QIRUPDWLRQ �
6(&7,21�����6$)(7<�	�*(1(5$/�,1)250$7,21

7KLV�V\PERO�FDOOV�\RXU�DWWHQWLRQ�WR�LQVWUXFWLRQV�FRQFHUQLQJ�\RXU�SHUVRQDO�VDIHW\��%H�VXUH
WR�REVHUYH�DQG� IROORZ� WKHVH� LQVWUXFWLRQV��7KLV�V\PERO�DFFRPSDQLHV�D�VLJQDO�ZRUG��7KH
ZRUG�'$1*(5� LQGLFDWHV� DQ� LPPLQHQWO\� KD]DUGRXV� VLWXDWLRQ�ZKLFK�� LI� QRW� DYRLGHG��ZLOO
UHVXOW� LQ� GHDWK� RU� VHULRXV� LQMXU\��:$51,1*� VXJJHVWV� D� SRWHQWLDOO\� KD]DUGRXV� VLWXDWLRQ
ZKLFK��LI�QRW�DYRLGHG��FRXOG�UHVXOW�LQ�GHDWK�RU�VHULRXV�LQMXU\��&$87,21�UHIHUV�WR�SRWHQWLDOO\
KD]DUGRXV�VLWXDWLRQV�ZKLFK��LI�QRW�DYRLGHG��PD\�UHVXOW�LQ�PLQRU�RU�PRGHUDWH�LQMXU\�WR�SHU�
VRQV� RU� HTXLSPHQW�� 5HDG� DOO� VDIHW\� LQVWUXFWLRQV� EHIRUH� RSHUDWLQJ� WKLV� HTXLSPHQW� DQG
REVHUYH�DOO�VDIHW\�ZDUQLQJV�

:DUQLQJ�VWULSHV�DUH�SODFHG�RQ�DUHDV�ZKHUH�D�VLQJOH�GHFDO�ZRXOG�EH�LQVXIILFLHQW��7R�DYRLG
VHULRXV�LQMXU\��NHHS�RXW�RI�WKH�SDWK�RI�DQ\�HTXLSPHQW�PDUNHG�ZLWK�ZDUQLQJ�VWULSHV�

5HDG�DQG�REVHUYH�DOO�VDIHW\�LQVWUXFWLRQV�EHIRUH�RSHUDWLQJ�WKLV�HTXLSPHQW��$OVR�UHDG�DQ\
DGGLWLRQDO�PDQXIDFWXUHU¶V�PDQXDOV�DQG�REVHUYH�DQ\�DSSOLFDEOH�VDIHW\�LQVWUXFWLRQV�LQFOXG�
LQJ�GDQJHUV��ZDUQLQJV��DQG�FDXWLRQV�

$OZD\V�EH�VXUH�WKDW�DOO�VDIHW\�GHFDOV�DUH�FOHDQ�DQG�UHDGDEOH��5HSODFH�DOO�GDPDJHG�VDIHW\
GHFDOV�WR�SUHYHQW�SHUVRQDO�LQMXU\�RU�GDPDJH�WR�WKH�HTXLSPHQW��&RQWDFW�\RXU�ORFDO�GLVWULEX�
WRU��RU�FDOO�\RXU�&XVWRPHU�6HUYLFH�5HSUHVHQWDWLYH�WR�RUGHU�PRUH�GHFDOV�

,03257$17��,W�LV�DOZD\V�WKH�RZQHU
V�UHVSRQVLELOLW\�WR�FRPSO\�ZLWK�DOO�DSSOLFDEOH�IHGHUDO�
VWDWH�DQG�ORFDO�ODZV��UXOHV�DQG�UHJXODWLRQV�UHJDUGLQJ�WKH�RZQHUVKLS��RSHUDWLRQ�DQG�WRZLQJ
RI�\RXU�:RRG�0L]HU�VDZPLOO��$OO�:RRG�0L]HU�PLOO�RZQHUV�DUH�HQFRXUDJHG�WR�EHFRPH�WKRU�
RXJKO\�IDPLOLDU�ZLWK�WKHVH�DSSOLFDEOH�ODZV�DQG�FRPSO\�ZLWK�WKHP�IXOO\�ZKLOH�XVLQJ�RU�WRZ�
LQJ�WKH�PLOO�

$OZD\V�SURSHUO\�GLVSRVH�RI�DOO�VDZLQJ�E\�SURGXFWV�� LQFOXGLQJ�VDZGXVW�DQG�RWKHU�GHEULV�
FRRODQW��RLO��IXHO��RLO�ILOWHUV�DQG�IXHO�ILOWHUV�

6DIHW\�LQVWUXFWLRQV�DUH�OLVWHG�LQ�WKLV�VHFWLRQ�E\�WKH�IROORZLQJ�RSHUDWLRQV�

n %ODGH�+DQGOLQJ

n 6DZPLOO�6HWXS

n 6DZPLOO�2SHUDWLRQ

n 6DZPLOO�0DLQWHQDQFH
6DIHW\�	�*HQHUDO�,QIRUPDWLRQ +'6GRF������ ���



6DIHW\�	�*HQHUDO�,QIRUPDWLRQ
%ODGH�+DQGOLQJ�
��� %ODGH�+DQGOLQJ�

'$1*(5�� $OZD\V� GLVHQJDJH� WKH� EODGH� DQG� VKXW� RII� WKH
VDZPLOO�HQJLQH�EHIRUH�FKDQJLQJ�WKH�EODGH��)DLOXUH�WR�GR�VR
ZLOO�UHVXOW�LQ�VHULRXV�LQMXU\�

:$51,1*��$OZD\V�ZHDU�JORYHV�DQG�H\H�SURWHFWLRQ�ZKHQ
KDQGOLQJ�EDQGVDZ�EODGHV��&KDQJLQJ�EODGHV�LV�VDIHVW�ZKHQ
GRQH� E\� RQH� SHUVRQ�� .HHS� DOO� RWKHU� SHUVRQV� DZD\� IURP
DUHD�ZKHQ�FRLOLQJ��FDUU\LQJ�RU�FKDQJLQJ�D�EODGH��)DLOXUH�WR
GR�VR�PD\�UHVXOW�LQ�VHULRXV�LQMXU\�

:$51,1*�� 'R� QRW� VSLQ� WKH� EODGH� ZKHHOV� E\� KDQG�
6SLQQLQJ� WKH�EODGH�ZKHHOV� E\� KDQG�PD\� UHVXOW� LQ� VHULRXV
LQMXU\�
��� +'6GRF������ 6DIHW\�	�*HQHUDO�,QIRUPDWLRQ



6DIHW\�	�*HQHUDO�,QIRUPDWLRQ
6DZPLOO�6HWXS �
��� 6DZPLOO�6HWXS

:$51,1*��&KRFN�WKH�WUDLOHU�ZKHHOV�WR�SUHYHQW�PRYHPHQW
EHIRUH�XQKLWFKLQJ�LW�IURP�WKH�WRZLQJ�YHKLFOH��)DLOXUH�WR�GR�VR
PD\�UHVXOW�LQ�VHULRXV�LQMXU\�RU�GHDWK�

:$51,1*��)DLOXUH�WR�SXW�IURQW�RXWULJJHU�GRZQ�EHIRUH�PRY�
LQJ�FXWWLQJ�KHDG�IURP�WKH�UHVW�SRVLWLRQ�PD\�UHVXOW�LQ�VHULRXV
LQMXU\�

:$51,1*��6HFXUHO\�IDVWHQ�WKH�IHHW�RI�D�VWDWLRQDU\�VDZPLOO
WR� WKH� IORRU�EHIRUH�RSHUDWLQJ� WKH�VDZPLOO��)DLOXUH� WR�GR�VR
PD\�UHVXOW�LQ�VHULRXV�LQMXU\�RU�GHDWK�

:$51,1*��$OZD\V�PDNH�VXUH�WKH�WUDLOHU�LV�VXSSRUWLQJ�WKH
VDZPLOO� IUDPH� ZKHQ� RSHUDWLQJ� D� VDZPLOO� ZLWK� DGMXVWDEOH
RXWULJJHUV��)DLOXUH� WR�GR�VR�PD\�UHVXOW� LQ�VHULRXV� LQMXU\�RU
GHDWK�� 7KH� DGMXVWDEOH� RXWULJJHUV� DUH� LQWHQGHG� WR� VXSSRUW
WKH�VDZ�IUDPH�ZLWK�DVVLVWDQFH�IURP�WKH�WUDLOHU��

:$51,1*��'R�QRW�VHW�XS�WKH�PLOO�RQ�JURXQG�ZLWK�PRUH�WKDQ
D����GHJUHH�LQFOLQH��,I�VHWXS�RQ�DQ�LQFOLQH�LV�QHFHVVDU\��SXW
EORFNV�XQGHU�RQH�VLGH�RI�WKH�PLOO�RU�GLJ�RXW�DUHDV�IRU�RXWULJ�
JHU�OHJV�WR�NHHS�PLOO�OHYHO��6HWWLQJ�XS�WKH�PLOO�RQ�DQ�LQFOLQH
FRXOG� FDXVH� LW� WR� WLS� RYHU�� UHVXOWLQJ� LQ� VHULRXV� SHUVRQDO
LQMXU\�

&$87,21��&KDQJHV�LQ�WHPSHUDWXUH�FRXOG�FDXVH�LQFUHDVHG
SUHVVXUH� LQ� WKH�EODGH� WHQVLRQHU�DQG� ORVV�RI� IOXLG� IURP� WKH
JDXJH��5HOHDVH� WKH� EODGH� WHQVLRQ�ZKHQ� WKH�PLOO� LV� QRW� LQ
XVH�WR�DYRLG�GDPDJH�WR�WKH�WHQVLRQHU�
6DIHW\�	�*HQHUDO�,QIRUPDWLRQ +'6GRF������ ���



6DIHW\�	�*HQHUDO�,QIRUPDWLRQ
6DZPLOO�2SHUDWLRQ�
��� 6DZPLOO�2SHUDWLRQ�

'$1*(5��0DNH� VXUH� DOO� JXDUGV� DQG� FRYHUV� DUH� LQ� SODFH
DQG�VHFXUHG�EHIRUH�RSHUDWLQJ�RU�WRZLQJ�WKH�VDZPLOO��)DLOXUH
WR�GR�VR�PD\�UHVXOW�LQ�VHULRXV�LQMXU\�

%H�VXUH� WKH�EODGH�KRXVLQJ�DQG�SXOOH\�FRYHUV�DUH� LQ�SODFH
DQG�VHFXUH��8VH�WKH�VDIHW\�UHWDLQHU�SLQ�DQG�FDEOH�WR�IDVWHQ
EODGH�KRXVLQJ�FRYHUV�

'$1*(5��$OZD\V�NHHS�KDQGV�DZD\�IURP�PRYLQJ�EDQGVDZ
EODGH��)DLOXUH�WR�GR�VR�ZLOO�UHVXOW�LQ�VHULRXV�LQMXU\�

'$1*(5��6WD\�FOHDU� RI� WKH�DUHD�EHWZHHQ� WKH� WUDLOHU�D[OH
DQG� VDZ� FDUULDJH�� )DLOXUH� WR� GR� VR� ZLOO� UHVXOW� LQ� VHULRXV
LQMXU\�

'$1*(5�� .HHS� DOO� SHUVRQV� RXW� RI� WKH� SDWK� RI� PRYLQJ
HTXLSPHQW�DQG�ORJV�ZKHQ�RSHUDWLQJ�VDZPLOO�RU�ORDGLQJ�DQG
WXUQLQJ�ORJV��)DLOXUH�WR�GR�VR�ZLOO�UHVXOW�LQ�VHULRXV�LQMXU\�

'$1*(5��0DLQWDLQ�D�FOHDQ�DQG�FOHDU�SDWK�IRU�DOO�QHFHVVDU\
PRYHPHQW�DURXQG�WKH�PLOO�DQG�OXPEHU�VWDFNLQJ�DUHDV��)DLO�
XUH�WR�GR�VR�ZLOO�UHVXOW�LQ�VHULRXV�LQMXU\�

'$1*(5��$OZD\V�EH�VXUH�WKH�EODGH�LV�GLVHQJDJHG�DQG�DOO
SHUVRQV�DUH�RXW�RI�WKH�SDWK�RI�WKH�EODGH�EHIRUH�VWDUWLQJ�WKH
HQJLQH�RU�PRWRU��)DLOXUH�WR�GR�VR�ZLOO�UHVXOW�LQ�VHULRXV�LQMXU\�

'$1*(5�� .HHS� DOO� SHUVRQV� RXW� RI� WKH� SDWK� RI� UHWXUQLQJ
ERDUGV��)DLOXUH�WR�GR�VR�ZLOO�UHVXOW�LQ�VHULRXV�LQMXU\��

:$51,1*��$OZD\V�GLVHQJDJH�WKH�FOXWFK�EUDNH�PHFKDQLVP
ZKHQHYHU� WKH�VDZPLOO� LV�QRW�FXWWLQJ��)DLOXUH� WR�GR�VR�PD\
UHVXOW�LQ�VHULRXV�LQMXU\�

:$51,1*��$OZD\V�ZHDU�H\H��HDU��UHVSLUDWLRQ��DQG�IRRW�SUR�
WHFWLRQ�ZKHQ�RSHUDWLQJ� WKH� VDZPLOO�� )DLOXUH� WR� GR� VR�PD\
UHVXOW�LQ�VHULRXV�LQMXU\�

:$51,1*��%H�VXUH�WKH�SRZHU�IHHG�VZLWFK�LV�LQ�WKH�QHXWUDO
SRVLWLRQ� EHIRUH� WXUQLQJ� WKH� NH\� VZLWFK� WR� WKH� RQ� ����� RU
DFFHVVRU\� �����SRVLWLRQ��7KLV�SUHYHQWV�DFFLGHQWDO� FDUULDJH
PRYHPHQW�ZKLFK�PD\�FDXVH�VHULRXV�LQMXU\�RU�GHDWK�
��� +'6GRF������ 6DIHW\�	�*HQHUDO�,QIRUPDWLRQ



6DIHW\�	�*HQHUDO�,QIRUPDWLRQ
6DZPLOO�2SHUDWLRQ �
:$51,1*�� 6HFXUH� DOO� ORRVH� FORWKLQJ� DQG� MHZHOU\� EHIRUH
RSHUDWLQJ�WKH�VDZPLOO��)DLOXUH�WR�GR�VR�PD\�UHVXOW�LQ�VHULRXV
LQMXU\�RU�GHDWK�

:$51,1*�� $OZD\V� PDNH� VXUH� ORJ� LV� FODPSHG� VHFXUHO\
EHIRUH�VDZLQJ��)DLOXUH�WR�GR�VR�PD\�UHVXOW�LQ�VHULRXV�LQMXU\
RU�GHDWK�

:$51,1*��$OZD\V�OHDYH�ORDGLQJ�DUP�KDOIZD\�XS�ZKLOH�ORJ
LV� RQ� VDZPLOO� EHG�� )DLOXUH� WR� GR� VR�PD\� UHVXOW� LQ� VHULRXV
LQMXU\�RU�GHDWK�

:$51,1*�� 7KH� DXWRPDWLF� ERDUG� UHWXUQ� LV� LQWHQGHG� WR
DVVLVW�D�VHFRQG�RSHUDWRU�LQ�UHPRYLQJ�ERDUGV�TXLFNO\��'R�QRW
XVH� WKH� ERDUG� UHWXUQ� ZKHQ� RSHUDWLQJ� WKH� VDZPLOO� DORQH�
6HULRXV� LQMXU\�� GHDWK� RU� GDPDJH� WR� WKH� HTXLSPHQW� PD\
UHVXOW�

:$51,1*��1HYHU�XVH�WKH�ERDUG�UHWXUQ�WDEOH�DV�D�SODWIRUP
WR�VWDQG�RQ��7KLV�WDEOH�LV�GHVLJQHG�DQG�LQWHQGHG�WR�DVVLVW�LQ
WKH� UHPRYDO� RI� ERDUGV� RQO\�� 6WDQGLQJ� RQ� WKH� WDEOH� PD\
UHVXOW�LQ�VHULRXV�LQMXU\��

:$51,1*��8VH� 21/<� ZDWHU� ZLWK� WKH� ZDWHU� OXEH� DFFHV�
VRU\��1HYHU�XVH�IODPPDEOH�IXHOV�RU�OLTXLGV��,I�WKHVH�W\SHV�RI
OLTXLGV� DUH� QHFHVVDU\� WR� FOHDQ� WKH� EODGH�� UHPRYH� LW� DQG
FOHDQ� ZLWK� D� UDJ�� )DLOXUH� WR� GR� VR� PD\� UHVXOW� LQ� VHULRXV
LQMXU\�RU�GHDWK�

&$87,21��%H�VXUH�WKH�SLYRW�UDLOV��WXUQLQJ�DUP��FODPS��DQG
WRH�ERDUGV�DUH�EHORZ�EHG� OHYHO�EHIRUH� ORDGLQJ�D� ORJ�RQWR
WKH�EHG��)DLOXUH�WR�GR�VR�PD\�UHVXOW�LQ�PDFKLQH�GDPDJH�RU
FDXVH�PLVDOLJQPHQW�

&$87,21��%HIRUH�ORDGLQJ�D�ORJ��EH�VXUH�WKH�FXWWLQJ�KHDG�LV
PRYHG�IDU�HQRXJK�IRUZDUG�VR�WKH�ORJ�GRHV�QRW�KLW�LW��)DLOXUH
WR�GR�VR�PD\�UHVXOW�LQ�PDFKLQH�GDPDJH�

&$87,21��$OZD\V�PDNH�VXUH�WKH�HQJLQH�LV�UXQQLQJ�EHIRUH
RSHUDWLQJ� WKH� K\GUDXOLF� FRQWUROV�� 2SHUDWLQJ� WKH� FRQWUROV
ZLWKRXW� WKH� HQJLQH� UXQQLQJ� ZLOO� UHVXOW� LQ� SRZHU� GUDLQDJH
IURP�WKH�EDWWHU\��+ROGLQJ�WKH�K\GUDXOLF�VZLWFKHV�KDOIZD\�XS
RU�GRZQ�DOVR�ZLOO� FDXVH�H[FHVVLYH�GUDLQDJH� IURP� WKH�EDW�
WHU\�
6DIHW\�	�*HQHUDO�,QIRUPDWLRQ +'6GRF������ ���



6DIHW\�	�*HQHUDO�,QIRUPDWLRQ
6DZPLOO�2SHUDWLRQ�
&$87,21��$YRLG�OHDYLQJ�K\GUDXOLF�FRQWDFWV�HQJDJHG�ZKLOH
PDFKLQH� LV� QRW� EHLQJ� RSHUDWHG�� %DWWHU\� GUDLQDJH� PD\
UHVXOW�

&$87,21�� %H� FDUHIXO� ZKHQ� PDQXDOO\� ORZHULQJ� WKH� ORJ
ORDGHU��'R�QRW�GURS�WKH�ORDGHU�RQWR�WKH�JURXQG�RU�SHUIRUP
DQ\� DFWLRQ�ZKLFK�PLJKW� EUHDN� WKH� YHORFLW\� IXVH� YDOYHV� RQ
WKH� ORDGHU� F\OLQGHUV�� 7KHVH� YDOYHV� FRQWURO� K\GUDXOLF� IORZ
DQG�DUH�QHFHVVDU\�WR�SUHYHQW�WKH�ORDGLQJ�DUP�IURP�FROODSV�
LQJ�GXULQJ�XVH�

&$87,21��'R� QRW� WU\� WR� IRUFH� WKH� VDZ� KHDG� EH\RQG� LWV
XSSHU�DQG�ORZHU�WUDYHO�OLPLWV��'DPDJH�WR�WKH�XS�GRZQ�V\V�
WHP�PD\�UHVXOW�

&$87,21��$OZD\V�PDNH�VXUH�WKH�XS�GRZQ�VZLWFK�PRYHV�WR
WKH�QHXWUDO�RU�RII�SRVLWLRQ�ZKHQ�UHOHDVHG�WR�HQVXUH�WKDW�WKH
VDZ� KHDG� VWRSV� PRYLQJ�� )DLOXUH� WR� GR� VR� PD\� UHVXOW� LQ
PDFKLQH�GDPDJH��

&$87,21�� ,I� WKH�ZHLJKW�RI� WKH�VDZPLOO�H[FHHGV������� OEV
������.J��IRU�DQ\�UHDVRQ��DQ�DX[LOLDU\�EUDNLQJ�V\VWHP��VXFK
DV� HOHFWULF� EUDNHV�� PXVW� EH� XVHG�� )DLOXUH� WR� GR� VR� PD\
UHVXOW�LQ�VHYHUH�PDFKLQH�GDPDJH�

&$87,21��0RYH�WKH�K\GUDXOLF�FODPS�DQG�WXUQHU�WR�SURYLGH
PD[LPXP�JURXQG�FOHDUDQFH�EHIRUH�WRZLQJ��)DLOXUH�WR�GR�VR
PD\�UHVXOW�LQ�GDPDJH�WR�WKH�VDZPLOO�

&$87,21�� %H� VXUH� WR� VWRS� WKH� EODGH�ZKHQ� UHWXUQLQJ� WKH
FDUULDJH�� 7KLV� ZLOO� QRW� RQO\� SUHYHQW� WKH� EODGH� IURP� EHLQJ
SXOOHG�RII�DQG�UXLQHG�E\�D�ZRRG�VOLYHU��EXW�DOVR�ZLOO�LQFUHDVH
WKH�OLIH�RI�WKH�EODGH�
��� +'6GRF������ 6DIHW\�	�*HQHUDO�,QIRUPDWLRQ



6DIHW\�	�*HQHUDO�,QIRUPDWLRQ
6DZPLOO�0DLQWHQDQFH �
��� 6DZPLOO�0DLQWHQDQFH

:$51,1*��$OZD\V�VHFXUH�WKH�FXWWLQJ�KHDG�ZLWK�D�FKDLQ�RU
D� EUDFH� EHIRUH� DGMXVWLQJ� WKH� XS�GRZQ� FKDLQ�� 7KH� FXWWLQJ
KHDG�PD\�IDOO��FDXVLQJ�VHYHUH�LQMXU\�RU�GHDWK�

:$51,1*��$OZD\V�VHFXUH�WKH�FXWWLQJ�KHDG�ZLWK�D�FKDLQ�RU
D�EUDFH�EHIRUH�DGMXVWLQJ� WKH�PDVW�SDGV��7KH�FXWWLQJ�KHDG
PD\�IDOO��FDXVLQJ�VHYHUH�LQMXU\�RU�GHDWK�

:$51,1*��$OZD\V�VHFXUH�WKH�FXWWLQJ�KHDG�ZLWK�D�FKDLQ�RU
D�EUDFH�EHIRUH�UHPRYLQJ�WKH�XS�GRZQ�PRWRU�EHOW��7KH�FXW�
WLQJ�KHDG�PD\�IDOO��FDXVLQJ�VHYHUH�LQMXU\�RU�GHDWK�

:$51,1*��'UXP�VZLWFK�JUHDVH�FRQWDLQV�3HWUROHXP�+\GUR�
FDUERQ� /XEULFDQW�� (\H� DQG� VNLQ� LUULWDQW�� ,I� LQWURGXFHG� LQWR
H\HV��IOXVK�ZLWK�ZDWHU�IRU�DW�OHDVW����PLQXWHV��,I�ILOP�RU�LUULWD�
WLRQ�SHUVLVWV��VHHN�PHGLFDO�DWWHQWLRQ��:DVK�VNLQ�ZLWK�VRDS
DQG�ZDWHU�� ,I� LQJHVWHG��GR�QRW� LQGXFH�YRPLWLQJ� ��FRQWDFW�D
SK\VLFLDQ��.((3�287�2)�7+(�5($&+�2)�&+,/'5(1�

&$87,21��'R�QRW� RYHU�JUHDVH� WKH�EODGH�JXLGH�EHDULQJV�
2YHU�JUHDVLQJ�ZLOO�SXVK�WKH�VHDOV�RXW�RI�WKH�EHDULQJV�FDXV�
LQJ�SUHPDWXUH�IDLOXUH�

&$87,21��5HLQVWDOO�WKH�WUDFN�ZLSHU�VR�WKDW�LW�OLJKWO\�WRXFKHV
WKH�WUDFN�UDLO��,I�WKH�ZLSHU�SUHVVHV�WRR�ILUPO\�DJDLQVW�WKH�UDLO�
LW�FDQ�FDXVH�WKH�SRZHU�IHHG�WR�ELQG��

&$87,21��1HYHU�XVH�JUHDVH�RQ�WKH�PDVW�UDLOV�DV�LW�ZLOO�FRO�
OHFW�VDZGXVW�

&$87,21�� 'R� QRW� XVH� FKDLQ� OXEH�� ,W� FDXVHV� VDZGXVW
EXLOGXS�LQ�FKDLQ�OLQNV��

&$87,21�� 'R� QRW� RYHU�WHQVLRQ� WKH� XS�GRZQ� FKDLQ�
2YHU�WHQVLRQLQJ� PD\� OHDG� WR� HDUO\� IDLOXUH� RI� WKH� JHDU
UHGXFHU�

&$87,21��'R�QRW�RYHUWLJKWHQ� WKH� IHHG�FKDLQ��'DPDJH�WR
WKH�SRZHU�IHHG�PRWRU�PD\�UHVXOW�
6DIHW\�	�*HQHUDO�,QIRUPDWLRQ +'6GRF������ ���



6DIHW\�	�*HQHUDO�,QIRUPDWLRQ
6DZPLOO�0DLQWHQDQFH�
&$87,21�� 'R� QRW� RYHUWLJKWHQ� WKH� FRQWDFW� VHW� VFUHZV� RQ
WKH� K\GUDXOLF� YDOYH� DVVHPEO\�� 2YHUWLJKWHQLQJ� PD\� FDXVH
WKH�WKUHDGV�LQ�WKH�VFUHZ�KROH�WR�VWULS�

&$87,21��'XH� WR�YDULDWLRQV� LQ� WKH�YHUWLFDO�PDVW�� WKH�SDG
VSDFLQJ�PD\� YDU\� WKURXJKRXW� WKH� WUDYHO� RI� WKH� VDZ� KHDG�
&KHFN�WKH�SDG�VSDFLQJ�DW� WKH� WRS�DQG�ERWWRP�HQGV�RI� WKH
PDVW� RQO\�� 3DGV� DGMXVWHG� WRR� WLJKW� ZLOO� FDXVH� SUHPDWXUH
XS�GRZQ�PRWRU�IDLOXUH�

&$87,21��,W�LV�LPSRUWDQW�WKDW�WKH�ORZHU�VWRS�EROWV�DUH�SURS�
HUO\�DGMXVWHG�WR�VHFXUH�WKH�FDUULDJH�RQ�WKH�WUDFN�UDLO��)DLOXUH
WR�SURSHUO\�DGMXVW�WKH�VWRS�EROWV�FDQ�FDXVH�VDZ�KHDG�GDP�
DJH��HVSHFLDOO\�GXULQJ�PLOO�WUDQVSRUWDWLRQ�

&$87,21��3UHVVXUH�VKRXOG�QRW�H[FHHG������SVL��,I�LW�GRHV�
WKH�DPS�GUDZ�ZLOO� ULVH�DERYH�WKH�GHVLJQ�PD[LPXP�RI����
DPSV��DQG�FRXOG�FDXVH�EDWWHU\�DQG�V\VWHP�SUREOHPV��3UHV�
VXUH� DERYH� ����� S�V�L�� PD\� DOVR� GDPDJH� WKH� K\GUDXOLF
KRVHV�

&$87,21��)DLOXUH�WR�UHPRYH�VDZGXVW�EXLOGXS�IURP�WKH�EDW�
WHU\�ER[�OLG�DQG�RU�WUDFN�UDLO�FRYHU�FRXOG�UHVXOW�LQ�GDPDJH�WR
WKHVH� SDUWV� ZKHQ� WKH� VDZ� KHDG� LV� ORZHUHG� WR� LWV� ORZHVW
SRVLWLRQ�
��� +'6GRF������ 6DIHW\�	�*HQHUDO�,QIRUPDWLRQ



6DIHW\�	�*HQHUDO�,QIRUPDWLRQ
%HOW�6L]HV �
��� %HOW�6L]HV

6HH�7DEOH��������%HOW�VL]HV�IRU�WKH�/7��+'���+'���+' 6XSHU�DUH�VKRZQ�

'HVFULSWLRQ %HOW�6L]H :RRG�0L]HU�
3DUW��

0RWRU�'ULYH�%HOW��(�����+]� �%�+%�
����/L

������

(QJLQH�'ULYH�%HOW��'��� �%�+%�
����/D

������

$OWHUQDWRU�%HOW��'��� �3.��� ������

8S�'RZQ�'ULYH�%HOW $���/S ������

7$%/(����
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6DIHW\�	�*HQHUDO�,QIRUPDWLRQ
%ODGH�6L]HV�
��� %ODGH�6L]HV

6HH�7DEOH��������:RRG�0L]HU�758�6+$53��RIIHUV�WKUHH�W\SHV�RI�EODGHV�WR�SURYLGH�HIIL�
FLHQW�VDZLQJ� IRU�DOO�PRGHOV�RI�VDZPLOOV��7KH�HQJLQH�PRWRU�VL]H�RI�\RXU�VDZPLOO�DQG� WKH
W\SH� RI�ZRRG� \RX� VDZ� VKRXOG� GHWHUPLQH�ZKLFK� EODGH� \RX� FKRRVH� IRU� RSWLPXP�SHUIRU�
PDQFH�

6HH�7KH�%ODGH�+DQGERRN� IRU�EODGH�KRRN�DQJOH�� WRRWK�KHLJKW��DQG� WRRWK�VHW�VSHFLILFD�
WLRQV�

6RIWZRRG 0HGLXP
+DUGZRRG

)UR]HQ�7LPEHU�RU�
'HQVH�+DUGZRRG

����+3�*DV �����[������´�[���� �����[������´�[���� �����[������´�[����

������N:�������+3��(OHFWULF
�����+3�*DV
��+3�'LHVHO

�����[������´�[�����RU

�����[������´�[������

��&XVWRPHU�PD\�FKRRVH�SUHIHUUHG�EODGH�

�����[������´�[���� �����[������´�[�����

��758�6+$53�����EODGHV�XVH�D������SURILOH�����KRRN�DQJOH�DQG�����EDFN�DQJOH��DQG�DUH�GHVLJQHG�WR
FXW�IUR]HQ�DQG�RU�H[WUHPHO\�GHQVH��KDUG�WR�FXW�ZRRG��6WDQGDUG�758�6+$53��EODGHV�XVH�D������
SURILOH�

�������N:�������+3��(OHFWULF
��+3�'LHVHO

�����[������´�[�����RU

�����[������´�[������
�����[������´�[�����RU

�����[������´�[������
�����[������´�[�����

7$%/(����
���� +'6GRF������ 6DIHW\�	�*HQHUDO�,QIRUPDWLRQ



6DIHW\�	�*HQHUDO�,QIRUPDWLRQ
&XWWLQJ�&DSDFLW\ �
��� &XWWLQJ�&DSDFLW\

6HH�7DEOH��������7KH�/7��������/7��+'���+'�6XSHU�FDQ�DFFHSW�ORJV�DV�OLVWHG�EHORZ�

/7��+' /7��+' /7��+'

0D[LPXP�/RJ�'LDPHWHU ����´������FP�� ����´������FP�� ����´������FP��

0D[LPXP�/RJ�/HQJWK��

��$GGHG�OHQJWK�FDSDFLW\�SURYLGHG�ZLWK�EHG�H[WHQVLRQ�RSWLRQV��$GG�OHQJWK�RI�EHG�H[WHQVLRQ�WR
VDZPLOO�OHQJWK�FDSDFLW\��LH��%;����DGG���¶��

��¶���´��¶��´��
��������P��

��¶��´��¶��´����������
P��

��¶��´����������P��

0D[LPXP�/RJ�:HLJKW��

��6DZPLOOV�HTXLSSHG�ZLWK�EHG�H[WHQVLRQV�FDQ�DFFHSW�KHDYLHU�ORJV�LI�WKH�ZHLJKW�LV�GLVWULEXWHG�VR
QHLWKHU�WKH�VDZPLOO�RU�H[WHQVLRQ�LV�ORDGHG�EH\RQG�WKH������OEV��������.J��OLPLW��/RDGLQJ�ORJV
KHDYLHU�WKDQ������OEV��������.J��RQ�D�VDZPLOO�HTXLSSHG�ZLWK�D�EHG�H[WHQVLRQ�UHTXLUHV�DX[LO�
LDU\�ORJ�KDQGOLQJ�HTXLSPHQW�

�����OEV���������NJ� �����OEV��������NJ� �����OEV��������NJ�

7$%/(����
6DIHW\�	�*HQHUDO�,QIRUPDWLRQ +'6GRF������ ����



6DIHW\�	�*HQHUDO�,QIRUPDWLRQ
(QJLQH�0RWRU�6SHFLILFDWLRQV�
��� (QJLQH�0RWRU�6SHFLILFDWLRQV

6HH�7DEOH��������7KH�SRZHU�RSWLRQV�DYDLODEOH�IRU�WKH�/7��+'���+'���+' 6XSHU�VDZPLOOV
DUH�OLVWHG�EHORZ�

6HH� 7DEOH� ����� � � 3RZHU� )HHG� DQG� 8S�'RZQ� 6\VWHPV� IRU� WKH
/7��+'���+'���+' VDZPLOOV�DUH�OLVWHG�EHORZ�

6HH�7DEOH��������7KH�QRLVH�OHYHOV�RI�WKH�:RRG�0L]HU�VDZPLOOV�DUH�OLVWHG�EHORZ�

(QJLQH�0RWRU�7\SH��

��8VH�GLHVHO�IXHO�IRU�'���

0DQXIDFWXUHU 0RGHO�1R� 3RZHU 2WKHU�6SHFLILFDWLRQV

��+3�'LHVHO� .XERWD��-DSDQ 9�����7( ��.0 ��F\OLQGHUV�������FP�

��+3�(OHFWULF�0RWRU��

��7KH�HOHFWULF�PRWRUV�VXSSOLHG�RQ�:RRG�0L]HU�VDZPLOOV�FDUU\�D�UDWLQJ�DVVLJQHG�E\�WKH�PRWRU�PDQXIDFWXUHU
IRU�WKH�FRQWLQXRXV�GXW\�RSHUDWLRQ�RI�WKH�PRWRU��SRWHQWLDOO\�����KRXUV�SHU�GD\��GD\�DIWHU�GD\��7KLV�UDWLQJ�LV
XVHIXO�LQ�VL]LQJ�PRWRUV�IRU�XVH�LQ�DSSOLFDWLRQV�OLNH�EORZHUV�IRU�KHDWLQJ�DQG�YHQWLODWLRQ�WKDW�DUH�QHYHU�F\FOHG
RII�H[FHSW�IRU�V\VWHP�PDLQWHQDQFH�

,QGXNWD�6$�
3RODQG

6J����/�� ����N: �����$�������530

7$%/(����

(QJLQH�0RWRU�7\SH 0DQXIDFWXUHU 9ROWDJH 3RZHU :0�3DUW��

3RZHU�)HHG�0RWRU�
�RQO\�6XSHU�VDZPLOOV�

/HHVRQ��86$ ��9 �����530����: ������

8S�'RZQ�0RWRU
�RQO\�6XSHU�VDZPLOOV�

/HHVRQ��86$ ��9 �����530����: ������

%ODGH�*XLGH�$UP�0RWRU 0RWRU�3URGXFWV�
2ZRVVR��86$

��9 ���530���: 3�������

+\GUDXOLF�3XPS�0RWRU 0RWRU�3URGXFWV�
2ZRVVR��86$

��9 �����530�����: 3�����

7$%/(����

,GOH (QJDJHG

6DZPLOO�(TXLSSHG�:LWK�'LHVHO�(QJLQH �����G%��$� ���G%��$�

6DZPLOO�(TXLSSHG�:LWK�(OHFWULF�0RWRU �����G%��$� �����G%��$�

7$%/(����
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6DIHW\�	�*HQHUDO�,QIRUPDWLRQ
2YHUDOO�'LPHQVLRQV �
��� 2YHUDOO�'LPHQVLRQV

6HH�7DEOH��������7KH�RYHUDOO�GLPHQVLRQV�RI�WKH�:RRG�0L]HU�VDZPLOOV�DUH�OLVWHG�EHORZ�

���� &KDLQV

6HH�7DEOH��������7KH�ORDG�FDSDFLW\�RI�WKH�FKDLQV�LV�OLVWHG�EHORZ�

���� +\GUDXOLF�6\VWHP

6HH�7DEOH��������7KH�VSHFLILFDWLRQV�RI�WKH�K\GUDXOLF�V\VWHP�DUH�VKRZQ�EHORZ�

0RGHO /HQJWK��

��/HQJWK�IURP�KLWFK�WR�FKDLQ�EUDFNHW�

:LGWK��

��:LGWK�IURP�IHQGHU�WR�IHQGHU�

:LWK
�2SHUDWLQJ�3RVLWLRQ�
ZLWK�/RDGLQJ�$UPV�

+HLJKW��

��+HLJKW�IURP�JURXQG�WR�PDVW��3ODFLQJ�KHDG�LQ�PD[LPXP�SRVLWLRQ�ZLOO�DGG�WR�WRWDO�KHLJKW�

:HLJKW :HLJKW�
Z�7UDLOHU

/7��+' ��¶�����
�����P�

�¶����
���P�

�¶����
�����P�

�¶���
�����P�

�����OEV��
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/7��+' ��¶����
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�����P�
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�����P�

�����OEV��
������NJ�

�����OEV�
������NJ�

7$%/(����

/RDG�&DSDFLW\�$FFRUGLQJ�WR�,62�1U���$��

3RZHU�)HHG�&KDLQ �����1

8S�'RZQ�&KDLQ �����1

7$%/(����

+\GUDXOLF�3XPS �0����������0RQDUFK

3UHVVXUH�5DWLQJ �����03D�������36,�

0D[��3UHVVXUH ��03D�������36,�

7$%/(����
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6DIHW\�	�*HQHUDO�,QIRUPDWLRQ
&RPSRQHQWV�
���� &RPSRQHQWV

6HH�)LJXUH� �����7KH�PDMRU� FRPSRQHQWV� RI� WKH�:RRG�0L]HU� /7��+'���+'�DUH� VKRZQ
EHORZ�

),*�����

&RQWURO
%R[

+\GUDXOLF
&RQWURO�%R[

$GMXVWDEOH
2XWULJJHU�/HJ
Z�7UDLOHU�2SWLRQ

2SWLRQDO
7UDLOHU�$[OH

(QJLQH�'ULYH
$VVHPEO\

+\GUDXOLF
/RJ�/RDGHU
���� +'6GRF������ 6DIHW\�	�*HQHUDO�,QIRUPDWLRQ



6DIHW\�	�*HQHUDO�,QIRUPDWLRQ
/7��+'�/7��+'�6XSHU�+\GUDXOLF�6FKHPDWLF �
���� /7��+'�/7��+'�6XSHU�+\GUDXOLF�6FKHPDWLF
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6DIHW\�	�*HQHUDO�,QIRUPDWLRQ
/7��+'�/7��+'�6XSHU�+\GUDXOLF�6FKHPDWLF�
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�6KRZQ�ZLWK�KDQGOHV�GRZQ�

&ODPS
,Q�2XW

&ODPS
8S�'RZQ

7XUQHU
6LGH

6XSSRUWV )URQW
7RH�%RDUG

5HDU
7RH�%RDUG

/RJ�/RDGHU

+'����

&URVVIORZ�+RVH�������
���� +'6GRF������ 6DIHW\�	�*HQHUDO�,QIRUPDWLRQ



6DIHW\�	�*HQHUDO�,QIRUPDWLRQ
/7��+'�/7��+'�+\GUDXOLF�&RPSRQHQWV �
���� /7��+'�/7��+'�+\GUDXOLF�&RPSRQHQWV

,' 0IJ��3DUW�1R� 0DQXIDFWXUHU :RRG�0L]HU�
3DUW��

'HVFULSWLRQ

&� ������ -�'�+\GUDXOLF ������ +\G��&\OLQGHU�����%RUH�;��������6WURNH

&� 30&������ 3ULQFH�0IJ� ������ +\G��&\OLQGHU���������%RUH�;�����6WURNH

&� 3����� -�'�+\GUDXOLF 3����� +\G��&\OLQGHU���������%RUH�;����6WURNH

&� 3����� -�'�+\GUDXOLF 3����� +\G��&\OLQGHU�����%RUH�;����6WURNH

&���&� ������ -�'�+\GUDXOLF ������ +\G��&\OLQGHU���������%RUH�[����6WURNH

&���&� 3����� -�'�+\GUDXOLF 3����� +\G��&\OLQGHU�����%RUH�;����6WURNH

3���3� 0�������� 0RQDUFK�+\G� 3����� +\GUDXOLF�3XPS��:LWK�0RWRU

9� +'6������ %HWUR�,QF� ������ 9DOYH����+DQGOH

9���9� ��������� 9RQEHUJ ������ 6HTXHQFH�9DOYH

9���9� ������������� 9RQEHUJ 3����� 9DOYH��+\GUDXOLF�9HORFLW\�)XVH

0���0� ������ 0RQDUFK�+\G� 3����� 0RWRU��+\GUDXOLF�3XPS

)� 6�� +\G��)LOWHU�6XSSO\ 3����� )LOWHU��+\GUDXOLF�)OXLG�&DUWULGJH

*� &)��3����$ 3UHVVXUH�'HYLFHV�
,QF�

3����� *DXJH�������36,�+\GUDXOLF

7$%/(�����
6DIHW\�	�*HQHUDO�,QIRUPDWLRQ +'6GRF������ ����



6DIHW\�	�*HQHUDO�,QIRUPDWLRQ
/7��+'�/7��+'�+\GUDXOLF�+RVHV�
���� /7��+'�/7��+'�+\GUDXOLF�+RVHV

,' &RORU�
&RGH

/(1*7+�
�$�

$SSOLFDWLRQ :RRG�0L]HU�
3DUW�1R�

+� 1RQH ��� ���´�+\GUDXOLF�3XPS�7R�9DOYH ������

+� 1RQH ��� ���´�+\GUDXOLF�3XPS�7R�9DOYH ������

+� 3ODLQ ��´ ���´�/RJ�7XUQHU�&\OLQGHU�%DVH ������

+� 2UDQJH ��� ���´�/RJ�7XUQHU�&\OLQGHU�7RS ������

+� <HOORZ ��´ ���´�)URQW�7RH�%RDUG�7RS��/7��+'� ������

���� ���´�)URQW�7RH�%RDUG�7RS��/7��+'� ������

+� *UD\ ��� ���´�)URQW�7RH�%RDUG�%DVH��/7��+'� ������

���� ���´�)URQW�7RH�%RDUG�%DVH��/7��+'� ������

+� 3LQN ���´ ���´�6LGH�6XSSRUW�&\OLQGHU�%DVH��/7��+'� ������

���´ ���´�6LGH�6XSSRUW�&\OLQGHU�%DVH��/7��+'� ������

+� 3ODLQ ���´ ���´�6LGH�6XSSRUW�&\OLQGHU�7RS��/7��+'� ������

���´ ���´�6LGH�6XSSRUW�&\OLQGHU�7RS��/7��+'� ������

+� :KLWH ���� ���´�&ODPS�&\OLQGHU�7RS��/7��+'� ������

���´ ���´�&ODPS�&\OLQGHU�7RS��/7��+'� ������

+�� 'DUN�
2UDQJH

���� ���´�&ODPS�&\OLQGHU�%DVH��/7��+'� ������

���� ���´�&ODPS�&\OLQGHU�%DVH��/7��+'� ������

+�� 3XUSOH ���´ ���´�5HDU�7RH�%RDUG�7RS��/7��+'� ������

���´ ���´�5HDU�7RH�%RDUG�7RS��/7��+'�� ������

+�� %ODFN ���´ ���´�5HDU�7RH�%RDUG�%DVH��/7��+'� ������

���´ ���´�5HDU�7RH�%RDUG�%DVH��/7��+'� ������

+�� *UHHQ ��� ���´�/RDGLQJ�$UP�%UDQFK�7RS ������

+�� <HOORZ ��´ ���´�/RDGLQJ�$UP�%UDQFK�%DVH ������

+�� %OXH ���´ ���´�/RDGLQJ�$UP�&\OLQGHU�7RS��/7��+'� ������

���´ ���´�/RDGLQJ�$UP�&\OLQGHU�7RS��/7��+'� ������

+�� 5HG ���´ ���´�/RDGLQJ�$UP�&\OLQGHU�%RWWRP��/7��+'� ������

���´ ���´�/RDGLQJ�$UP�&\OLQGHU�%RWWRP��/7��+'U� ������

+�� *UHHQ ���´ ���´�&ODPS�8S��/7��+'� ������

���´ ���´�&ODPS�8S��/7��+'�� ������

+�� <HOORZ ���´ ���´�&ODPS�'RZQ��/7��+'� ������

���´ ���´�&ODPS�'RZQ��/7��+'� ������

7$%/(�����
���� +'6GRF������ 6DIHW\�	�*HQHUDO�,QIRUPDWLRQ



6HWXS�	�2SHUDWLRQ
6WDWLRQDU\�6DZPLOO�6HWXS �
6(&7,21�����6(783�	�23(5$7,21

��� 6WDWLRQDU\�6DZPLOO�6HWXS

6HH�)LJXUH������6HW�XS�WKH�PLOO�RQ�ILUP�IRRWLQJ�DQG�OHYHO�E\�H\H��)DVWHQ�WKH�PLOO� WR�WKH
IORRU�WR�SUHYHQW�DQ\�FUHHS�DIWHU�SURORQJHG�XVH��$�FHPHQW�SDG�ZLWK����´�����PP��GLDPHWHU
DQFKRU�EROWV�LV�UHFRPPHQGHG��7KH�FHPHQW�SDG�VKRXOG�EH�UDWHG�WR�VXSSRUW������OEV��VT�IW�

����7�P ��DW�HDFK�VDZPLOO�IRRW�SRVLWLRQ�

127(��0DNH�VXUH�WKH�XQLW�LV�OHYHO�EHIRUH�VHFXULQJ��,W�,6�SRVVLEOH�WR�WZLVW�WKH�PLOO�IUDPH�E\
MDFNLQJ�RQH�IRRW�KLJKHU�WKDQ�WKH�RWKHUV�

:$51,1*��6HFXUHO\�IDVWHQ�WKH�IHHW�RI�D�VWDWLRQDU\�VDZPLOO
WR� WKH� IORRU�EHIRUH�RSHUDWLQJ� WKH�VDZPLOO��)DLOXUH� WR�GR�VR
PD\�UHVXOW�LQ�VHULRXV�LQMXU\�RU�GHDWK�

�

�
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6HWXS�	�2SHUDWLRQ
6WDWLRQDU\�6DZPLOO�6HWXS�
),*�����

/7��+'�6WDWLRQDU\�0HWULF�'LPHQVLRQV

/7��+'�6WDWLRQDU\�0HWULF�'LPHQVLRQV

+'����FH

�������
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���
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���
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��� ����
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���

����

���

$OO�GLPHQVLRQV�LQ�PLOOLPHWUHV
��� +'6GRF������ 6HWXS�	�2SHUDWLRQ



6HWXS�	�2SHUDWLRQ
6WDWLRQDU\�6DZPLOO�6HWXS �
�� 8QKRRN�WKH�FDUULDJH�VDIHW\�FKDLQ��ORFDWHG�DW�WKH�ERWWRP�RI�WKH�YHUWLFDO�PDVW��QHDU�WKH�EDW�
WHU\�ER[��

�� 7XUQ�WKH�NH\�VZLWFK�RQ�WKH�FRQWURO�SDQHO�WR�WKH�DFFHVVRU\������SRVLWLRQ�WR�HQDEOH�WKH�EDW�
WHU\�RSHUDWHG�DFFHVVRULHV��8VH�WKH�XS�GRZQ�VZLWFK�RQ�WKH�FRQWURO�SDQHO�WR�UDLVH�WKH�FXW�
WLQJ�KHDG�IURP�WKH�FDUULDJH�UHVW�SLQ��5HPRYH�WKH�ORFNLQJ�SLQ�DQG�VZLQJ�WKH�UHVW�SLQ�GRZQ
EHORZ�EHG�OHYHO�

�� 8VH�WKH�FDUULDJH�IRUZDUG�UHYHUVH�VZLWFK��OHIW�VLGH�RI�FRQWURO�ER[��WR�PRYH�WKH�FXWWLQJ�KHDG
WRZDUG�WKH�IURQW�HQG�RI�WKH�PLOO��7KH�K\GUDXOLF�FRQWURO�OHYHUV�EHFRPH�RSHUDWLRQDO�ZKHQ�WKH
FRQWDFWV� DW� WKH� ERWWRP� RI� WKH� FDUULDJH� WRXFK� WKH� SRZHU� VWULS� RQ� WKH� IUDPH� WXEH�� 7KH
K\GUDXOLF�FRQWURO�OHYHUV�ZLOO�RQO\�ZRUN�ZKHQ�WKH�FXWWLQJ�KHDG�LV�FORVH�HQRXJK�WR�WKH�IURQW
HQG�RI�WKH�PLOO�WR�WRXFK�WKH�SRZHU�VWULS��

�� 5DLVH�WKH�WZR�VLGH�VXSSRUWV�WKDW�ZLOO�SUHYHQW�D�ORJ�IURP�IDOOLQJ�RII�WKH�VLGH�RI�WKH�PLOO�ZKHQ
ORDGHG�

6HH�)LJXUH������

),*�����

60����

%HG�5DLO
6WRS�%ORFN

3LYRW�(QG�5DLO

6LGH�6XSSRUW
6HWXS�	�2SHUDWLRQ +'6GRF������ ���



6HWXS�	�2SHUDWLRQ
3RUWDEOH�6DZPLOO�6HWXS�
��� 3RUWDEOH�6DZPLOO�6HWXS

:$51,1*��'R�QRW�VHW�XS�WKH�PLOO�RQ�JURXQG�ZLWK�PRUH�WKDQ
D����GHJUHH�LQFOLQH��,I�VHWXS�RQ�DQ�LQFOLQH�LV�QHFHVVDU\��SXW
EORFNV�XQGHU�RQH�VLGH�RI�WKH�PLOO�RU�GLJ�RXW�DUHDV�IRU�RXWULJ�
JHU�OHJV�WR�NHHS�PLOO�OHYHO��6HWWLQJ�XS�WKH�PLOO�RQ�DQ�LQFOLQH
FRXOG� FDXVH� LW� WR� WLS� RYHU�� UHVXOWLQJ� LQ� VHULRXV� SHUVRQDO
LQMXU\�

:$51,1*��&KRFN�WKH�WUDLOHU�ZKHHOV�WR�SUHYHQW�PRYHPHQW
EHIRUH�XQKLWFKLQJ�LW�IURP�WKH�WRZLQJ�YHKLFOH��)DLOXUH�WR�GR�VR
PD\�UHVXOW�LQ�VHULRXV�LQMXU\�RU�GHDWK�

:$51,1*��$OZD\V�PDNH�VXUH�WKH�WUDLOHU�LV�VXSSRUWLQJ�WKH
VDZPLOO� IUDPH� ZKHQ� RSHUDWLQJ� D� VDZPLOO� ZLWK� DGMXVWDEOH
RXWULJJHUV��)DLOXUH� WR�GR�VR�PD\�UHVXOW� LQ�VHULRXV� LQMXU\�RU
GHDWK�� 7KH� DGMXVWDEOH� RXWULJJHUV� DUH� LQWHQGHG� WR� VXSSRUW
WKH�VDZ�IUDPH�ZLWK�DVVLVWDQFH�IURP�WKH�WUDLOHU��

�� 8QKLWFK�WKH�PLOO�IURP�WKH�YHKLFOH�

�� /RZHU�DQG�VHW�WKH�IURQW�WKUHH�RXWULJJHUV��/LIW�WKH�ZHLJKW�IURP�WKH�ORFNLQJ�SLQ�XVLQJ�WKH�MDFN
KDQGOH��3XOO�WKH�ORFNLQJ�SLQ�WR�UHOHDVH�WKH�RXWULJJHU�DQG�ORZHU�WKH�RXWULJJHU�DV�QHFHVVDU\�
6HFXUH�ZLWK�WKH�ORFNLQJ�SLQ��

),*���������2875,**(5�$'-8670(17�
��� +'6GRF������ 6HWXS�	�2SHUDWLRQ



6HWXS�	�2SHUDWLRQ
3RUWDEOH�6DZPLOO�6HWXS �
�� 8QKRRN�WKH�FDUULDJH�VDIHW\�FKDLQ��ORFDWHG�DW�WKH�ERWWRP�RI�WKH�YHUWLFDO�PDVW��QHDU�WKH�EDW�
WHU\�ER[��

�� 7XUQ�WKH�NH\�VZLWFK�RQ�WKH�FRQWURO�SDQHO�WR�WKH�DFFHVVRU\������SRVLWLRQ�WR�HQDEOH�WKH�EDW�
WHU\�RSHUDWHG�DFFHVVRULHV��8VH�WKH�XS�GRZQ�VZLWFK�RQ�WKH�FRQWURO�SDQHO�WR�UDLVH�WKH�FXW�
WLQJ�KHDG�IURP�WKH�FDUULDJH�UHVW�SLQ��5HPRYH�WKH�ORFNLQJ�SLQ�DQG�VZLQJ�WKH�UHVW�SLQ�GRZQ
EHORZ�EHG�OHYHO�

:$51,1*��)DLOXUH�WR�SXW�IURQW�RXWULJJHU�GRZQ�EHIRUH�PRY�
LQJ�FXWWLQJ�KHDG�IURP�WKH�UHVW�SRVLWLRQ�PD\�UHVXOW�LQ�VHULRXV
LQMXU\�

�� 5HPRYH�WKH�IHQGHUV�E\�OLIWLQJ�WKHP�RXW�RI�WKH�VORWV�

&$87,21�� 7R� SUHYHQW� IHQGHU� GDPDJH�� UHPRYH� IHQGHUV
EHIRUH�RSHUDWLQJ�VDZPLOO�RU�ORDGLQJ�ORJV�

�� 8VH�WKH�FDUULDJH�IRUZDUG�UHYHUVH�VZLWFK��OHIW�VLGH�RI�FRQWURO�ER[��WR�PRYH�WKH�FXWWLQJ�KHDG
WRZDUG�WKH�IURQW�HQG�RI�WKH�PLOO��/RZHU�DQG�VHW�WKH�UHPDLQLQJ�UHDU�RXWULJJHUV��

�� /HYHO�WKH�VDZPLOO�E\�DGMXVWLQJ�WKH�RXWULJJHUV�WR�UDLVH�RU� ORZHU�HDFK�HQG�RI�WKH�VDZPLOO�
$GMXVW�DOO�RXWULJJHUV�HYHQO\�WR�DYRLG�WZLVWLQJ�WKH�PLOO�IUDPH�E\�MDFNLQJ�RQH�RXWULJJHU�KLJKHU
WKDQ�WKH�RWKHUV�

5DLVH�WKH�WZR�VLGH�VXSSRUWV�WR�SUHYHQW�WKH�ORJ�IURP�IDOOLQJ�RII�WKH�VLGH�RI�WKH�PLOO�ZKHQ
ORDGHG�

6HH�)LJXUH������

),*�����

60����

%HG�5DLO
6WRS�%ORFN

3LYRW�(QG�5DLO

6LGH�6XSSRUW
6HWXS�	�2SHUDWLRQ +'6GRF������ ���



6HWXS�	�2SHUDWLRQ
0LGGOH�7UDFN�&RYHU�
��� 0LGGOH�7UDFN�&RYHU

%HIRUH�RSHUDWLQJ�WKH�VDZPLOO�GR�DV�IROORZV�

�� &OHDQ�WKH�XSSHU�DQG�ORZHU�UDLOV�WR�UHPRYH�DQ\�VDZGXVW�DQG�UXVW�SUHYHQWLYHV�

�� 8QEROW�DQG�UHPRYH�WKH�PLGGOH�WUDFN�FRYHU�IURP�LWV�VWRUDJH�SRVLWLRQ�

�� 6RDN�WKH�IHOW�ZLSHU�ZLWK�'H[URQ�,,,�WUDQVPLVVLRQ�IOXLG����:���PRWRU�RLO�RU���LQ���WXUELQH�RLO�

�� ,QVWDOO�WKH�PLGGOH�WUDFN�FRYHU�VR�LW�ILWV�DJDLQVW�WKH�UDLO�DQG�VHFXUH�ZLWK�WZR�WKXPE�VFUHZV�

6HH�)LJXUH������

&$87,21�� ,QVWDOO� WKH� WUDFN�FRYHU�VR� WKDW� LW� OLJKWO\� WRXFKHV
WKH�WUDFN�UDLO��,I�WKH�ZLSHU�SUHVVHV�WRR�ILUPO\�DJDLQVW�WKH�UDLO�
LW�FDQ�FDXVH�WKH�SRZHU�IHHG�WR�ELQG�

),*�����

,QVWDOO�WKH�WUDFN
FRYHU�DQG�VHFXUH
ZLWK�WZR�VFUHZV

�+3/��
��� +'6GRF������ 6HWXS�	�2SHUDWLRQ



6HWXS�	�2SHUDWLRQ
5HSODFLQJ�7KH�%ODGH �
��� 5HSODFLQJ�7KH�%ODGH

'$1*(5�� $OZD\V� GLVHQJDJH� WKH� EODGH� DQG� VKXW� RII� WKH
VDZPLOO�HQJLQH�EHIRUH�FKDQJLQJ�WKH�EODGH��)DLOXUH�WR�GR�VR
ZLOO�UHVXOW�LQ�VHULRXV�LQMXU\�

:$51,1*��$OZD\V�ZHDU�JORYHV�DQG�H\H�SURWHFWLRQ�ZKHQ
KDQGOLQJ�EDQGVDZ�EODGHV��&KDQJLQJ�EODGHV�LV�VDIHVW�ZKHQ
GRQH� E\� RQH� SHUVRQ�� .HHS� DOO� RWKHU� SHUVRQV� DZD\� IURP
DUHD�ZKHQ�FRLOLQJ��FDUU\LQJ�RU�FKDQJLQJ�D�EODGH��)DLOXUH�WR
GR�VR�PD\�UHVXOW�LQ�VHULRXV�LQMXU\�

$GMXVW�WKH�EODGH�JXLGH�DUP�DOO�WKH�ZD\�RSHQ�

2SHQ5HPRYH� WKH� WZR� EODGH� KRXVLQJ� FRYHUV� WKDW� FRYHU� WKH� EODGH� ZKHHOV�� /RZHU� WKH
KLQJHG�PLGGOH�EODGH�KRXVLQJ�FRYHU��7XUQ�WKH�EODGH�WHQVLRQ�KDQGOH�WR�UHOHDVH�WKH�EODGH
WHQVLRQ�XQWLO�WKH�ZKHHO�LV�SXOOHG�LQ�DQG�WKH�EODGH�LV�O\LQJ�ORRVH�LQ�WKH�EODGH�KRXVLQJ��/LIW
WKH�EODGH�RXW�RI�WKH�EODGH�KRXVLQJ�

:KHQ�LQVWDOOLQJ�D�EODGH��PDNH�VXUH�WKH�WHHWK�DUH�SRLQWLQJ�WKH�FRUUHFW�GLUHFWLRQ��7KH�WHHWK
VKRXOG�EH�SRLQWLQJ�WRZDUG�WKH�RSHUDWRU�VLGH�RI�WKH�PLOO�ZKHQ�\RX�DUH�ORRNLQJ�DW�WKH�EODGH
EHORZ�WKH�EODGH�JXLGHV��,QVWDOO�WKH�EODGH�VR�LW�LV�O\LQJ�DURXQG�WKH�ZKHHOV�

&$87,21��%H�FDUHIXO�ZKHQ�SODFLQJ�WKH�EODGH�EHWZHHQ�WKH
EODGH�JXLGH�LQVHUWV��,I�WKH�EODGH�KLWV�RQH�RI�WKH�LQVHUWV�KDUG
HQRXJK��LW�FRXOG�GDPDJH�WKH�LQVHUW�

3RVLWLRQ������´�ZLGH�EODGHV�RQ�WKH�ZKHHOV�VR�WKH�JXOOHW�LV�����������PP��RXW�IURP�WKH�HGJH
RI�WKH�ZKHHO��3RVLWLRQ������´�ZLGH�EODGHV�RQ�WKH�ZKHHOV�VR�WKH�JXOOHW�LV�����´������PP��RXW
IURP�WKH�HGJH�RI�WKH�ZKHHO��

&ORVH�WKH�EODGH�KRXVLQJ�FRYHUV�

1H[W��WXUQ�WKH�WHQVLRQ�KDQGOH�XQWLO�WKH�EODGH�LV�WHQVLRQHG�FRUUHFWO\
6HWXS�	�2SHUDWLRQ +'6GRF������ ���



6HWXS�	�2SHUDWLRQ
7HQVLRQLQJ�7KH�%ODGH�
��� 7HQVLRQLQJ�7KH�%ODGH

%HIRUH�WHQVLRQLQJ�WKH�EODGH��FKHFN�WKH�DLU�SUHVVXUH�JDXJH�WR�VHH�WKDW�WKH�DLU�WHQVLRQ�V\V�
WHP�LV�SURSHUO\�FKDUJHG��7KH�JDXJH�VKRXOG�UHDG����36,��L�H������03D��\HOORZ�FRORXU��ZLWK
WKH�EODGH� WHQVLRQ�FRPSOHWHO\� UHOHDVHG��7R�DGG�DLU�SUHVVXUH�� UHPRYH�WKH�DLU�YDOYH�VWHP
FRYHU�DQG�DWWDFK�DQ�DLU�SXPS�WR�WKH�DLU�YDOYH��$GG�DLU�XQWLO�WKH�JDXJH�UHDGV����36,��7R
UHOHDVH� DLU�� SXVK� LQ� WKH� YDOYH� VWHP�� 5HSODFH� WKH� DLU� YDOYH� VWHP� FRYHU� ZKHQ� ILQLVKHG
DGMXVWLQJ�WKH�DLU�SUHVVXUH

6HH�)LJXUH������

7KH� WHQVLRQ�JDXJH�VKRXOG�EH�FKHFNHG�RFFDVLRQDOO\�ZKHQ�DGMXVWLQJ� WKH�FDQW�FRQWURO�RU
ZKLOH�FXWWLQJ��$PELHQW�WHPSHUDWXUH�FKDQJHV�ZLOO�FDXVH�WHQVLRQ�WR�FKDQJH��$GMXVW�WKH�WHQ�
VLRQ�KDQGOH�DV�QHFHVVDU\�WR�PDLQWDLQ�WKH�UHFRPPHQGHG�WHQVLRQ�OHYHO�

),*�����

%ODGH�7HQVLRQ
+DQGOH

%ODGH�7HQVLRQ
$LU�*DXJH

$LU�9DOYH�/RFDWLRQ��6HH�'HWDLO�

5HPRYH�FRYHU
DQG�DGG�UHPRYH
DLU�DV�QHFHVVDU\

'(7$,/

������
��� +'6GRF������ 6HWXS�	�2SHUDWLRQ



6HWXS�	�2SHUDWLRQ
7UDFNLQJ�7KH�%ODGH �
��� 7UDFNLQJ�7KH�%ODGH

�� 7XUQ�WKH�NH\�VZLWFK�WR����SRVLWLRQ�

�� (QJDJH�WKH�EODGH�VZLWFK�

�� 0DQXDOO\�VSLQ�RQH�RI�WKH�EODGH�ZKHHOV�XQWLO�WKH�EODGH�SRVLWLRQV�LWVHOI�RQ�WKH�EODGH�ZKHHOV�

�� &KHFN�WKDW�LI�WKH�EODGH�LV�SURSHUO\�SRVLWLRQHG�RQ�WKH�EODGH�ZKHHOV�

6HH�)LJXUH������3RVLWLRQ������´�ZLGH�EODGHV�VR�WKH�JXOOHW� LV�����������PP��RXW�IURP�WKH
HGJH�RI� WKH�EODGH�ZKHHO� ������� >����PP@���3RVLWLRQ�� ���´�EODGHV�VR� WKH�JXOOHW� LV�����´
���� PP��RXW�IURP�WKH�HGJH�RI�WKH�EODGH�ZKHHO��������>��� PP@��

),*�����

60����'

�����������PP�
�������������PP�

������
%ODGH

����������P�
�������������PP�

������
%ODGH
6HWXS�	�2SHUDWLRQ +'6GRF������ ���



6HWXS�	�2SHUDWLRQ
7UDFNLQJ�7KH�%ODGH�
�� 8VH�WKH�FDQW�DGMXVWPHQW�EROW�WR�DGMXVW�ZKHUH�WKH�EODGH�WUDYHOV�RQ�WKH�EODGH�ZKHHOV�

6HH�)LJXUH������

7R�PRYH�WKH�EODGH�RXW�RQ�WKH�EODGH�ZKHHO�� WXUQ�WKH�FDQW�DGMXVWPHQW�EROW�FORFNZLVH��7R
PRYH�WKH�EODGH�LQ�RQ�WKH�EODGH�ZKHHO��WXUQ�WKH�EROW�FRXQWHUFORFNZLVH�

127(�� 6OLJKW� DGMXVWPHQWV� RI� WKH� VLGH� EROWV� RQ� WKH� RXWHU
EODGH�ZKHHO� DUH� XVXDOO\� DOO� WKDW� LV� QHFHVVDU\� WR� WUDFN� WKH
EODGH�SURSHUO\��6HH�6HFWLRQ����� IRU�FRPSOHWH�EODGH�ZKHHO
DOLJQPHQW�LQVWUXFWLRQV�

�� $GMXVW� WKH� EODGH� WHQVLRQ� LI� QHFHVVDU\� WR� FRPSHQVDWH� IRU� DQ\� FKDQJHV� WKDW�PD\� KDYH
RFFXUHG�ZKLOH�DGMXVWLQJ�WKH�FDQW�FRQWURO�

�� 6SLQ�WKH�EODGH�ZKHHO�E\�KDQG�

�� &KHFN�DJDLQ�WKH�SRVLWLRQ�RI�WKH�EODGH�RQ�WKH�EODGH�ZKHHOV��

�� 5HSHDW�6WHSV�������DV�QHFHVVDU\�XQWLO�WKH�EODGH�WUDFNV�RQ�WKH�EODGH�ZKHHOV�SURSHUO\����

��� 7XUQ�WKH�NH\�VZLWFK�WR����SRVLWLRQ

��� %H�VXUH�WR�FORVH�WKH�EODGH�KRXVLQJ�DQG�SXOOH\�FRYHUV�ZKHQ�WKH�DGMXVWPHQW�LV�FRPSOHWH�

),*�����

&DQW�
$GMXVWPHQW�%ROW

�6HH�'HWDLO�

'(7$,/
7XUQ�EROW�FORFNZLVH

WR�PRYH�EODGH�RXW�RQ�ZKHHO�
FRXQWHUFORFNZLVH�WR

PRYH�EODGH�LQ�RQ�ZKHHO

��������
���� +'6GRF������ 6HWXS�	�2SHUDWLRQ



6HWXS�	�2SHUDWLRQ
7UDFNLQJ�7KH�%ODGH �
'$1*(5��0DNH� VXUH� DOO� JXDUGV� DQG� FRYHUV� DUH� LQ� SODFH
DQG�VHFXUHG�EHIRUH�RSHUDWLQJ�RU�WRZLQJ�WKH�VDZPLOO��)DLOXUH
WR� GR� VR� PD\� UHVXOW� LQ� VHULRXV� LQMXU\�� %H� VXUH� WKH� EODGH
KRXVLQJ� DQG� SXOOH\� FRYHUV� DUH� FORVHG� �L�H�� WKH� VDIHW\
VZLWFKHV�ORFDWHG�RQ�WKHP�DUH�HQJDJHG���

,03257$17�� $IWHU� DOLJQLQJ� WKH� EODGH� RQ� WKH� ZKHHOV�
DOZD\V�GRXEOH�FKHFN�WKH�EODGH�JXLGH�VSDFLQJ�DQG�ORFDWLRQ�
�6HH�6HFWLRQ���IRU�PRUH�LQIRUPDWLRQ���
6HWXS�	�2SHUDWLRQ +'6GRF������ ����



6HWXS�	�2SHUDWLRQ
6WDUWLQJ�7KH�(QJLQH��RU�0RWRU��
��� 6WDUWLQJ�7KH�(QJLQH��RU�0RWRU�

6HH� WKH� DSSURSULDWH�PDQXDO� VXSSOLHG�ZLWK� \RXU� VSHFLILF� HQJLQH�PRWRU� FRQILJXUDWLRQ� IRU
VWDUWLQJ�DQG�RSHUDWLQJ�LQVWUXFWLRQV�

'$1*(5��0DNH� VXUH� DOO� JXDUGV� DQG� FRYHUV� DUH� LQ� SODFH
DQG�VHFXUHG�EHIRUH�RSHUDWLQJ�RU�WRZLQJ�WKH�VDZPLOO��)DLOXUH
WR� GR� VR� PD\� UHVXOW� LQ� VHULRXV� LQMXU\�� %H� VXUH� WKH� EODGH
KRXVLQJ�DQG�SXOOH\�FRYHUV�DUH�LQ�SODFH�DQG�VHFXUH��8VH�WKH
VDIHW\�UHWDLQHU�SLQ�DQG�FDEOH� WR� IDVWHQ�EODGH�KRXVLQJ�FRY�
HUV�

'$1*(5��$OZD\V�EH�VXUH�WKH�EODGH�LV�GLVHQJDJHG�DQG�DOO
SHUVRQV�DUH�RXW�RI�WKH�SDWK�RI�WKH�EODGH�EHIRUH�VWDUWLQJ�WKH
HQJLQH�RU�PRWRU��)DLOXUH�WR�GR�VR�ZLOO�UHVXOW�LQ�VHULRXV�LQMXU\�

:$51,1*��$OZD\V�ZHDU�H\H��HDU��UHVSLUDWLRQ��DQG�IRRW�SUR�
WHFWLRQ�ZKHQ�RSHUDWLQJ� WKH� VDZPLOO�� )DLOXUH� WR� GR� VR�PD\
UHVXOW�LQ�VHULRXV�LQMXU\�

:$51,1*��%H�VXUH�WKH�SRZHU�IHHG�VZLWFK�LV�LQ�WKH�QHXWUDO
SRVLWLRQ� EHIRUH� WXUQLQJ� WKH� NH\� VZLWFK� WR� WKH� RQ� ����� RU
DFFHVVRU\� �����SRVLWLRQ��7KLV�SUHYHQWV�DFFLGHQWDO� FDUULDJH
PRYHPHQW��ZKLFK�PD\�FDXVH�VHULRXV�LQMXU\�RU�GHDWK�
���� +'6GRF������ 6HWXS�	�2SHUDWLRQ



6HWXS�	�2SHUDWLRQ
%RDUG�5HWXUQ �
��� %RDUG�5HWXUQ

:$51,1*�� 7KH� DXWRPDWLF� ERDUG� UHWXUQ� LV� LQWHQGHG� WR
DVVLVW�D�VHFRQG�RSHUDWRU�LQ�UHPRYLQJ�ERDUGV�TXLFNO\��'R�QRW
XVH� WKH� ERDUG� UHWXUQ� ZKHQ� RSHUDWLQJ� WKH� VDZPLOO� DORQH�
6HULRXV� LQMXU\�� GHDWK� RU� GDPDJH� WR� WKH� HTXLSPHQW� PD\
UHVXOW�

:$51,1*��1HYHU�XVH�WKH�ERDUG�UHWXUQ�WDEOH�DV�D�SODWIRUP
WR�VWDQG�RQ��7KLV�WDEOH�LV�GHVLJQHG�DQG�LQWHQGHG�WR�DVVLVW�LQ
WKH� UHPRYDO� RI� ERDUGV� RQO\�� 6WDQGLQJ� RQ� WKH� WDEOH� PD\
UHVXOW�LQ�VHULRXV�LQMXU\��

6XSHU�VDZPLOO�PRGHOV�DUH�HTXLSSHG�ZLWK�D�ERDUG�UHWXUQ�V\VWHP��7KLV�V\VWHP�FRQVLVWV�RI
DQ�DUP�RQ�WKH�VDZ�KHDG�FRQWUROOHG�E\�D�WRJJOH�VZLWFK�RQ�WKH�FRQWURO�SDQHO��$�ERDUG�UHWXUQ
WDEOH�LV�DOVR�SURYLGHG�WR�FDWFK�WKH�ERDUG�DV�LW�LV�UHPRYHG�IURP�WKH�ORJ�

7R�LQVWDOO�WKH�ERDUG�UHWXUQ�WDEOH��UHPRYH�WKH�WZR�SLQV�VHFXULQJ�LW�LQ�LWV�VWRUDJH�SRVLWLRQ�DW
WKH�UHDU�RI�WKH�VDZPLOO�

),*�����

5HPRYH�SLQV�DQG�OLIW
WDEOH�IURP�VWRUDJH�
SRVLWLRQ

�+����
6HWXS�	�2SHUDWLRQ +'6GRF������ ����



6HWXS�	�2SHUDWLRQ
%RDUG�5HWXUQ�

,QVWDOO�WKH�WDEOH�DW�WKH�IURQW�RI�WKH�VDZPLOO�EHG�ZLWK�WKH�RXWULJJHU�WRZDUG�WKH�ORDGLQJ�VLGH�RI
WKH�VDZPLOO�

6HH�)LJXUH������%H�VXUH�WKH�HGJH�RI�WKH�WDEOH�VHDWV�LQ�WKH�VORW�RQ�WKH�EHG�IUDPH�DQG�WKH
WDEOH�WDE�VHDWV�LQ�WKH�OHJ�EUDFNHW��/RZHU�WKH�RXWULJJHU�DQG�DGMXVW�LW�XQWLO�LW�LV�ILUPO\�SODQWHG
RQ�WKH�JURXQG�

6WRUH�WKH�SLQV�E\�SODFLQJ�RQH�SLQ�LQ�WKH�KROH�XQGHU�WKH�WDEOH��/RRS�WKH�VHFRQG�SLQ�WKURXJK
WKH�UHWDLQHU�RI�WKH�ILUVW�SLQ�DQG�ORFN�

),*�����

3ODFH�WDEOH�HGJH�LQ�SURYLGHG�
WDEV�DQG�ORZHU�LQWR�RSHUDWLQJ
SRVLWLRQ�

�+����
���� +'6GRF������ 6HWXS�	�2SHUDWLRQ



6HWXS�	�2SHUDWLRQ
%RDUG�5HWXUQ �
7R�DFWLYDWH�WKH�ERDUG�UHWXUQ��WXUQ�WKH�NH\�VZLWFK�WR�WKH�DFFHVVRU\������RU�VWDUW������SRVL�
WLRQ��3XVK�WKH�WRJJOH�VZLWFK�RQ�WKH�FRQWURO�SDQHO�GRZQ��7KH�ERDUG�UHWXUQ�DUP�ORFDWHG�LQ
WKH�PLGGOH�RI�WKH�VDZ�KHDG�ZLOO�GURS�LQWR�SRVLWLRQ�

6HH�)LJXUH������

:KHQ�WKH�EODGH�UHDFKHV�WKH�HQG�RI�WKH�ORJ��WKH�DUP�ZLOO�GURS�GRZQ�WR�FDWFK�WKH�ERDUG�DQG
GUDJ�LW�EDFN�WRZDUG�WKH�RSHUDWRU�DV�WKH�VDZ�KHDG�LV�UHWXUQHG�

'$1*(5�� .HHS� DOO� SHUVRQV� RXW� RI� WKH� SDWK� RI� UHWXUQLQJ
ERDUGV��)DLOXUH�WR�GR�VR�ZLOO�UHVXOW�LQ�VHULRXV�LQMXU\��

%RDUGV�PD\�QRW�DOZD\V�UHWXUQ�LQ�WKH�VDPH�SDWK�RU�ORFDWLRQ��,I�D�ERDUG�UHWXUQV�LQ�D�PDQQHU
WKDW�GRHV�QRW�DOORZ�WKH�VDZ\HU�RU�RII�EHDUHU�WR�PDLQWDLQ�FRQWURO��LW�PD\�EH�QHFHVVDU\�WR
VWRS�WKH�UHYHUVH�PRWLRQ�RI�WKH�VDZ�KHDG�

:KHQ�WKH�ERDUG�UHWXUQ�LV�WR�EH�XVHG��D�VHFRQG�SHUVRQ�LV�UHTXLUHG�WR�UHPRYH�WKH�ERDUG�DV
LW�LV�UHWXUQHG��'2�127�DWWHPSW�WR�XVH�WKH�ERDUG�UHWXUQ�IHDWXUH�ZKHQ�VDZLQJ�DORQH�

7R�E\SDVV�WKH�ERDUG�UHWXUQ�IHDWXUH��SXVK�WKH�WRJJOH�VZLWFK�RQ�WKH�FRQWURO�SDQHO�XS�

:KHQ�GRQH�VDZLQJ��UHWXUQ�WKH�ERDUG�UHWXUQ�WDEOH�WR�LWV�VWRUDJH�SRVLWLRQ�DQG�VHFXUH�ZLWK
ERWK�ORFNLQJ�SLQV��$GMXVW�WKH�RXWULJJHU�OHJ�XS�WR�SURYLGH�SURSHU�JURXQG�FOHDUDQFH�ZKHQ
WRZLQJ�WKH�VDZPLOO�

:$51,1*�� 7R� DYRLG� GDPDJH� WR� WKH� ERDUG� UHWXUQ� WDEOH�
VHFXUH�LW�LQ�LWV�VWRUDJH�ORFDWLRQ�EHIRUH�WRZLQJ�WKH�VDZPLOO�

),*�����

�+����
6HWXS�	�2SHUDWLRQ +'6GRF������ ����



6HWXS�	�2SHUDWLRQ
+\GUDXOLF�&RQWURO�2SHUDWLRQ�
��� +\GUDXOLF�&RQWURO�2SHUDWLRQ

7KH�K\GUDXOLF�FRQWURO�OHYHUV�EHFRPH�RSHUDWLRQDO�ZKHQ�WKH�FRQWDFWV�DW�WKH�ERWWRP�RI�WKH
FDUULDJH�WRXFK�WKH�SRZHU�VWULS�RQ� WKH� IUDPH�WXEH��7KH�K\GUDXOLF�FRQWURO� OHYHUV�ZLOO�RQO\
ZRUN�ZKHQ�WKH�FXWWLQJ�KHDG�LV�FORVH�HQRXJK�WR�WKH�IURQW�HQG�RI�WKH�PLOO�WR�WRXFK�WKH�SRZHU
VWULS�

6HH�)LJXUH������+\GUDXOLF�XQLWV�KDYH�VL[�FRQWURO�OHYHUV�WR�ORDG��FODPS��WXUQ�DQG�OHYHO�ORJV�

8VH�WKH�K\GUDXOLF�FRQWURO�OHYHUV�WR�JHW�WKH�PLOO�UHDG\�WR�ORDG�D�ORJ�

'$1*(5�� .HHS� DOO� SHUVRQV� RXW� RI� WKH� SDWK� RI� PRYLQJ
HTXLSPHQW�DQG�ORJV�ZKHQ�RSHUDWLQJ�VDZPLOO�RU�ORDGLQJ�DQG
WXUQLQJ�ORJV��)DLOXUH�WR�GR�VR�ZLOO�UHVXOW�LQ�VHULRXV�LQMXU\�

&$87,21��$OZD\V�PDNH�VXUH�WKH�HQJLQH�LV�UXQQLQJ�EHIRUH
RSHUDWLQJ� WKH� K\GUDXOLF� FRQWUROV�� 2SHUDWLQJ� WKH� FRQWUROV
ZLWKRXW� WKH� HQJLQH� UXQQLQJ� ZLOO� UHVXOW� LQ� SRZHU� GUDLQDJH
IURP�WKH�EDWWHU\��+ROGLQJ�WKH�K\GUDXOLF�VZLWFKHV�KDOIZD\�XS
RU�GRZQ�DOVR�ZLOO� FDXVH�H[FHVVLYH�GUDLQDJH� IURP� WKH�EDW�
WHU\�

),*�����

&ODPS�,Q�2XW

&ODPS�8S�'RZQ

7XUQHU

)URQW�7RHERDUG

5HDU�7RHERDUG

/RDGHU
���� +'6GRF������ 6HWXS�	�2SHUDWLRQ



6HWXS�	�2SHUDWLRQ
+\GUDXOLF�&RQWURO�2SHUDWLRQ �
�� 0RYH�WKH�FODPS�RXW�DQG�GRZQ�VR�LW�ZLOO�QRW�JHW�LQ�WKH�ZD\�RI�ORJV�EHLQJ�ORDGHG�RQWR�WKH
EHG�

/RZHU�WKH�FODPS�LQ�RXW�OHYHU�WR�PRYH�WKH�FODPS�RXW�WRZDUG�WKH�ORDGLQJ�VLGH�RI�WKH�VDZ�
PLOO�

/RZHU�WKH�FODPS�XS�GRZQ�OHYHU�WR�ORZHU�WKH�FODPS�EHORZ�EHG�OHYHO�

�� 5DLVH�WKH�ORJ�ORDGHU�OHYHU�WR�H[WHQG�WKH�OHJV�RI�WKH�ORJ�ORDGHU�RXW�DV�IDU�DV�WKH\�ZLOO�JR�

�� 7KH�FKDLQ�VHFXULQJ�WKH�ORJ�ORDGLQJ�DUP�WR�WKH�ORJ�WXUQHU�DUP�ZLOO�EH�WLJKW��5DLVH�WKH�ORJ
WXUQHU�OHYHU�WR�UDLVH�WKH�WXUQHU�DUP�XQWLO�WKHUH�LV�VODFN�LQ�WKH�FKDLQ��

�� 8QFKDLQ�WKH�ORDGLQJ�DUP�IURP�WKH�WXUQHU�DUP��

�� /RZHU�WKH�WXUQHU�OHYHU�WR�FRPSOHWHO\�ORZHU�WKH�WXUQHU�DUP��1RWLFH�WKDW�DIWHU�WKH�WXUQHU�DUP
LV�DOO�WKH�ZD\�GRZQ��WKH�VLGH�VXSSRUW�EUDFHV�ZLOO�EHJLQ�WR�ORZHU��5HOHDVH�WKH�WXUQHU�OHYHU
DIWHU�WKH�WXUQHU�DUP�LV�ORZHUHG��EXW�EHIRUH�WKH�VLGH�VXSSRUWV�EHJLQ�WR�ORZHU��7KLV�VWRSV�WKH
ORJ�EHLQJ�ORDGHG�IURP�GDPDJLQJ�WKH�WXUQHU�DQG�RU�IDOOLQJ�RII�WKH�VLGH�RI�WKH�VDZPLOO�

�� :KHQ�UDLVLQJ� WKH� WXUQHU� OHYHU�� WKH�VLGH�VXSSRUWV� ULVH� ILUVW��$IWHU� UHDFKLQJ�D� IXOO\�YHUWLFDO
SRVLWLRQ��WKH�WXUQHU�DUP�ZLOO�HQJDJH�DQG�VWDUW�WR�ULVH�

�� 0DQXDOO\�ORZHU�WKH�ORJ�ORDGHU�VR�WKH�OHJV�UHVW�RQ�WKH�JURXQG�

&$87,21�� %H� FDUHIXO� ZKHQ� PDQXDOO\� ORZHULQJ� WKH� ORJ
ORDGHU��'R�QRW�GURS�WKH�ORDGHU�RQWR�WKH�JURXQG�RU�SHUIRUP
DQ\� DFWLRQ�ZKLFK�PLJKW� EUHDN� WKH� YHORFLW\� IXVH� YDOYHV� RQ
WKH� ORDGHU� F\OLQGHUV�� 7KHVH� YDOYHV� FRQWURO� K\GUDXOLF� IORZ
DQG�DUH�QHFHVVDU\�WR�SUHYHQW�WKH�ORDGLQJ�DUP�IURP�FROODSV�
LQJ�GXULQJ�XVH�

�� /RZHU�WKH�ORDGHU�OHYHU�WR�ORZHU�WKH�ORDGLQJ�DUP�DV�IDU�DV�LW�ZLOO�JR��/RJV�PXVW�EH�UROOHG
RQWR�WKH�ORDGLQJ�DUP�RQH�DW�D�WLPH�IRU�ORDGLQJ�RQWR�WKH�EHG�RI�WKH�PLOO�

�� 7KH�IURQW�DQG�UHDU�WRH�ERDUGV�VKRXOG�EH�EHORZ�EHG�OHYHO��2QFH�D�WDSHUHG�ORJ�KDV�EHHQ
ORDGHG��WKH�IURQW�RU�UHDU�HQG�RI�WKH�ORJ�PD\�EH�OLIWHG�WR�SDUDOOHO�WKH�KHDUW�RI�WKH�ORJ�WR�WKH
SDWK�RI�WKH�EODGH�

7KH�IURQW�WRH�ERDUG�LV�UDLVHG�E\�OLIWLQJ�WKH�IURQW�WRH�ERDUG�OHYHU�XS��7KH�UHDU�WRH�ERDUG�LV
UDLVHG�E\� OLIWLQJ� WKH�UHDU� WRH�ERDUG� OHYHU�XS��2QFH�D�IODW�KDV�EHHQ�PDGH�DQG�WKH� ORJ� LV
UHDG\�WR�EH�WXUQHG��SXVK�WKH�DSSURSULDWH�WRH�ERDUG�OHYHU�GRZQ�WR�ORZHU�HLWKHU�WRH�ERDUG
XQWLO�LW�IDOOV�EHORZ�WKH�OHYHO�RI�WKH�EHG�
6HWXS�	�2SHUDWLRQ +'6GRF������ ����



6HWXS�	�2SHUDWLRQ
/RDGLQJ��7XUQLQJ��$QG�&ODPSLQJ�/RJV�
���� /RDGLQJ��7XUQLQJ��$QG�&ODPSLQJ�/RJV

&$87,21��%H�VXUH�WKH�SLYRW�UDLOV��WXUQLQJ�DUP��FODPS��DQG
WRH�ERDUGV�DUH�EHORZ�EHG� OHYHO�EHIRUH� ORDGLQJ�D� ORJ�RQWR
WKH�EHG��)DLOXUH�WR�GR�VR�PD\�UHVXOW�LQ�PDFKLQH�GDPDJH�RU
FDXVH�PLVDOLJQPHQW�

7R�/RDG�/RJV

�� 0RYH�D�ORJ�XS�WR�WKH�ORDGLQJ�DUP��8VH�FDQW�KRRNV�RU�ORDGLQJ�HTXLSPHQW�WR�PRYH�WKH�ORJV
WR�WKH�IRRW�RI�WKH�ORDGLQJ�DUPV�

�� 5ROO�WKH�ORJ�RQWR�WKH�ORDGHU�VR�WKDW�LW�LV�DSSUR[LPDWHO\�FHQWHUHG�ZLWK�WKH�VDZPLOO�EHG��7KH
ORJ�WXUQHU�ZLOO�RSHUDWH�PXFK�HDVLHU�LI�WKH�ORJ�LV�FHQWHUHG�RQ�WKH�VDZPLOO�EHG�

�� 5DLVH�WKH�ORDGHU�OHYHU�WR�UDLVH�WKH�ORJ�RQWR�WKH�VDZPLOO�EHG��6LPSO\�OHW�WKH�ORDGHU�ULVH�XQWLO
WKH�ORJ�UROOV�RQWR�WKH�PLOO�EHG�

�� /RZHU�WKH�ORDGLQJ�DUP��/HDYH�WKH�ORDGLQJ�DUP�DERXW�KDOIZD\�XS�ZKLOH�VTXDULQJ�WKH�ORJ�
7KLV�ZLOO�VWRS�WKH�ORJ�IURP�UROOLQJ�RII�WKH�VLGH�RI�WKH�PLOO�

:$51,1*��$OZD\V�OHDYH�ORDGLQJ�DUP�KDOIZD\�XS�ZKLOH�ORJ
LV� RQ� VDZPLOO� EHG�� )DLOXUH� WR� GR� VR�PD\� UHVXOW� LQ� VHULRXV
LQMXU\�RU�GHDWK�

127(��/RJV�DOVR�PD\�EH�ORDGHG�RQWR�WKH�PLOO�ZLWK�D�WUDFWRU�RU�RWKHU�HTXLSPHQW�VSHFLIL�
FDOO\�GHVLJQHG�IRU�WKDW�SXUSRVH�

�� 5DLVH�WKH�FODPS�XS�WR�SUHYHQW�WKH�ORJ�IURP�UROOLQJ�RI�WKH�EHG�

�� 5DLVH�WKH�FODPS�XS�GRZQ�OHYHU�
���� +'6GRF������ 6HWXS�	�2SHUDWLRQ



6HWXS�	�2SHUDWLRQ
/RDGLQJ��7XUQLQJ��$QG�&ODPSLQJ�/RJV �
7R�7XUQ�/RJV

�� 5DLVH�WKH�WXUQHU�OHYHU�WR�HQJDJH�WKH�ORJ�WXUQHU�DUP��/HW�WKH�DUP�ULVH�XQWLO�LW�WRXFKHV�WKH
ORJ�DQG�VWDUWV�WR�WXUQ�LW�

�� 6SLQ�WKH�ORJ�DJDLQVW�WKH�VLGH�VXSSRUWV�XQWLO�LW�LV�WXUQHG�WKH�ZD\�\RX�ZDQW�LW�IRU�WKH�ILUVW�FXW�
,I�\RX�ZDQW�WR�WXUQ�WKH�ORJ�PRUH��GR�WKH�IROORZLQJ�VWHSV��

�� (QJDJH�WKH�FODPS�E\�UDLVLQJ�WKH�FODPS�LQ�RXW�OHYHU��&ODPS�WKH�ORJ�DJDLQVW�WKH�VLGH�VXS�
SRUWV�

�� /RZHU�WKH�WXUQHU�OHYHU�WR�ORZHU�WKH�WXUQHU�DUP�EHORZ�WKH�ORJ�

�� 5DLVH�WKH�WXUQHU�DUP�WR�JHW�D�QHZ�ELWH�RQ�WKH�ORJ�

�� 'LVHQJDJH�WKH�FODPS�

�� 7KH�ORJ�FDQ�EH�WXUQHG�QRZ��5HSHDW�VWHSV���WKURXJK���XQWLO�WKH�ORJ�LV�WXUQHG�DV�GHVLUHG�

7R�7XUQ�/RJV��2SWLRQDO�3URFHGXUH�)RU�+\GUDXOLF�0LOOV�([FHSW��2QO\�

,I�\RX�DUH�WXUQLQJ�D�VPDOO�FDQW�RQ�D�6XSHU�6HULHV�PLOO��\RX�PD\�RSW�WR�XVH�WKH�FODPS�WR
WXUQ�WKH�FDQW�

�� /RZHU�WKH�FODPS�XS�GRZQ�OHYHU�WR�ORZHU�WKH�FODPS�EHORZ�EHG�OHYHO�

�� 5DLVH�WKH�FODPS�LQ�RXW�OHYHU�WR�PRYH�WKH�FODPS�LQ��EHQHDWK�WKH�HGJH�RI�WKH�FDQW�

�� 5DLVH�WKH�FODPS�XS�GRZQ�OHYHU�WR�UDLVH�WKH�FODPS�DQG�IOLS�WKH�FDQW�
6HWXS�	�2SHUDWLRQ +'6GRF������ ����



6HWXS�	�2SHUDWLRQ
/RDGLQJ��7XUQLQJ��$QG�&ODPSLQJ�/RJV�

7R�&ODPS�/RJV

�� 5DLVH�WKH�FODPS�LQ�RXW�OHYHU�DQG�FODPS�WKH�ORJ�DJDLQVW�WKH�VLGH�VXSSRUWV�

�� /RZHU�WKH�WXUQHU�OHYHU�XQWLO�WKH�WXUQHU�DUP�IDOOV�EHORZ�WKH�EHG�

�� :KHQ�WKH�WXUQHU�DUP�LV�ORZHUHG�DOO�WKH�ZD\��WKH�VLGH�VXSSRUWV�ZLOO�EHJLQ�WR�ORZHU��%DFN�WKH
FODPS�RII�VOLJKWO\��DQG�OHW�WKH�VLGH�VXSSRUWV�FRPH�GRZQ�XQWLO�WKH\�DUH�SRVLWLRQHG�EHORZ�WKH
OHYHO�RI�\RXU�ILUVW�IHZ�FXWV�

7R�/HYHO�$�7DSHUHG�/RJ

8VH�WKH�WRH�ERDUG�OHYHU�V��WR�UDLVH�HLWKHU�HQG�RI�D�WDSHUHG�ORJ��LI�GHVLUHG�

5DLVH�WKH�DSSURSULDWH�OHYHU�WR�UDLVH�WKH�IURQW�RU�UHDU�WRH�ERDUG�XQWLO�WKH�KHDUW�RI�WKH�ORJ
PHDVXUHV�WKH�VDPH�GLVWDQFH�IURP�WKH�EHG�UDLOV�DW�HDFK�HQG�RI�WKH�ORJ�
���� +'6GRF������ 6HWXS�	�2SHUDWLRQ



6HWXS�	�2SHUDWLRQ
8S�'RZQ�2SHUDWLRQ �
���� 8S�'RZQ�2SHUDWLRQ

7KLV�VHFWLRQ�GHVFULEHV�RSHUDWLRQ�RI�WKH�XS�GRZQ�V\VWHP�ZLWK�WKH�VWDQGDUG�FRQWUROV���6HH
WKH�RSHUDWLRQ�VHFWLRQ�RI� WKH�6HWZRUNV�RU�$FFXVHW�PDQXDO� IRU�RSHUDWLRQ�RI� WKH�XS�GRZQ
V\VWHP�XVLQJ�WKHVH�RSWLRQV�

�� ,QVWDOO�D�EODGH��LI�QHHGHG��DQG�FKHFN�IRU�FRUUHFW�EODGH�WHQVLRQ���6HH�6HFWLRQ������

�� 6HW�WKH�FXWWLQJ�KHDG�WR�WKH�GHVLUHG�KHLJKW���7KH�EODGH�KHLJKW�VFDOH�VKRZV�WKH�KHLJKW�RI�WKH
EODGH�DERYH�WKH�EHG�UDLOV��

6HH�)LJXUH�������7KH�XS�GRZQ�VZLWFK�LV�ORFDWHG�RQ�WKH�IDU�ULJKW�VLGH�RI�WKH�FRQWURO�SDQHO�
3XVK�WKH�VZLWFK�XS�WR�UDLVH�WKH�FXWWLQJ�KHDG��SXVK�WKH�VZLWFK�GRZQ�WR�ORZHU�WKH�FXWWLQJ
KHDG��+ROG�WKH�VZLWFK�LQ�SRVLWLRQ�XQWLO�WKH�FXWWLQJ�KHDG�UHDFKHV�WKH�GHVLUHG�KHLJKW��WKHQ
UHOHDVH��

7KH�XS�GRZQ�VZLWFK�LV�GHVLJQHG�WR�UHWXUQ�WR�WKH�QHXWUDO�RU��RII��SRVLWLRQ�ZKHQ�UHOHDVHG��,I
WKH�VZLWFK� UHPDLQV�HQJDJHG��PDQXDOO\�PRYH� WKH�VZLWFK� WR� WKH�QHXWUDO�RU� �RII��SRVLWLRQ�
5HSDLU�WKH�XS�GRZQ�GUXP�VZLWFK��6HH�6HFWLRQ������

&$87,21��$OZD\V�PDNH�VXUH�WKH�XS�GRZQ�VZLWFK�PRYHV�WR
WKH� QHXWUDO� RU� ³RII´� SRVLWLRQ�ZKHQ� UHOHDVHG� WR� HQVXUH� WKDW
WKH�VDZ�KHDG�VWRSV�PRYLQJ��)DLOXUH�WR�GR�VR�PD\�UHVXOW�LQ
PDFKLQH�GDPDJH�

),*������

�+����

&XWWLQJ�+HDG
8S

&XWWLQJ�+HDG
'RZQ
6HWXS�	�2SHUDWLRQ +'6GRF������ ����



6HWXS�	�2SHUDWLRQ
8S�'RZQ�2SHUDWLRQ�
&$87,21��'2�127�WU\�WR�IRUFH�WKH�FDUULDJH�DERYH�WKH����
����FP��PDUN�RU�EHORZ�WKH����������FP��PDUN��'DPDJH�WR
WKH�XS�GRZQ�V\VWHP�PD\�UHVXOW�
���� +'6GRF������ 6HWXS�	�2SHUDWLRQ



6HWXS�	�2SHUDWLRQ
%ODGH�*XLGH�$UP�2SHUDWLRQ �
���� %ODGH�*XLGH�$UP�2SHUDWLRQ

�� /RRN�GRZQ�WKH�OHQJWK�RI�WKH�ORJ�WR�VHH�LWV�PD[LPXP�ZLGWK��7KH�RXWHU�EODGH�JXLGH�VKRXOG
EH�DGMXVWHG�WR�FOHDU�WKH�ZLGHVW�VHFWLRQ�RI�WKH�ORJ�E\�OHVV�WKDQ����������PP���

�� 8VH�WKH�EODGH�JXLGH�WRJJOH�VZLWFK�RQ�WKH�FRQWURO�SDQHO�WR�DGMXVW�WKH�RXWHU�EODGH�JXLGH�DV
QHFHVVDU\��3XVK�WKH�VZLWFK�WR�WKH�OHIW�WR�PRYH�WKH�DUP�LQ��3XVK�WKH�VZLWFK�WR�WKH�ULJKW�WR
PRYH�WKH�DUP�RXW�

6HH�)LJXUH�������

�� 8VH�WKH�EODGH�JXLGH�WRJJOH�VZLWFK�WR�UHDGMXVW�WKH�RXWHU�EODGH�JXLGH�DV�\RX�DUH�FXWWLQJ�LQ
RUGHU�WR�NHHS�WKH�JXLGH�ZLWKLQ���������FP��RI�WKH�ORJ��%H�VXUH�WR�DGMXVW�WKH�DUP�EDFN�RXW
EHIRUH�UHWXUQLQJ�WKH�FDUULDJH�

),*������

�+����

%ODGH�*XLGH
$UP
,Q

%ODGH�*XLGH
$UP
2XW
6HWXS�	�2SHUDWLRQ +'6GRF������ ����



6HWXS�	�2SHUDWLRQ
3RZHU�)HHG�2SHUDWLRQ�
���� 3RZHU�)HHG�2SHUDWLRQ

6HH�)LJXUH�������7KH�SRZHU�IHHG�V\VWHP�PRYHV�WKH�FDUULDJH�IRUZDUG�DQG�EDFNZDUG�E\
XVLQJ�WZR�VZLWFKHV�RQ�WKH�FRQWURO�SDQHO�

&DUULDJH�)HHG�5DWH

7KH�FDUULDJH� IHHG�UDWH�VZLWFK�FRQWUROV� WKH�VSHHG�DW�ZKLFK� WKH�FDUULDJH� WUDYHOV� IRUZDUG�
7XUQ�WKH�VZLWFK�FORFNZLVH�WR�LQFUHDVH�VSHHG��7XUQ�LW�FRXQWHUFORFNZLVH�WR�UHGXFH�VSHHG��

&DUULDJH�)RUZDUG�DQG�5HYHUVH

7KH�FDUULDJH�IRUZDUG�UHYHUVH�VZLWFK�FRQWUROV�WKH�GLUHFWLRQ�LQ�ZKLFK�WKH�FDUULDJH�WUDYHOV�
7XUQ� WKH� IRUZDUG�UHYHUVH�VZLWFK�XSZDUG� WR�PRYH� WKH�FDUULDJH� IRUZDUG��7XUQ� WKH�VZLWFK
GRZQ�WR�PRYH�WKH�FDUULDJH�EDFNZDUG�

7KH�PLGGOH�SRVLWLRQ��DV�VKRZQ��LV�WKH�QHXWUDO�SRVLWLRQ��7KH�SRZHU�IHHG�VZLWFK�LV�GHVLJQHG
WR�UHWXUQ�WR�WKH�QHXWUDO�RU��RII��SRVLWLRQ�ZKHQ�UHOHDVHG�IURP�RSHUDWLQJ�LQ�WKH�UHYHUVH�SRVL�
WLRQ��,I�WKH�VZLWFK�UHPDLQV�HQJDJHG��PDQXDOO\�PRYH�WKH�VZLWFK�WR�WKH�QHXWUDO�RU��RII��SRVL�
WLRQ��5HSDLU�WKH�GUXP�VZLWFK��6HH�6HFWLRQ������

),*������

�+����

&DUULDJH
)RUZDUG

)RUZDUG�)HHG�5DWH

&DUULDJH
5HYHUVH
���� +'6GRF������ 6HWXS�	�2SHUDWLRQ



6HWXS�	�2SHUDWLRQ
3RZHU�)HHG�2SHUDWLRQ �
:$51,1*��%H�VXUH�WKH�SRZHU�IHHG�VZLWFK�LV�LQ�WKH�QHXWUDO
SRVLWLRQ� EHIRUH� WXUQLQJ� WKH� NH\� VZLWFK� WR� WKH� RQ� ����� RU
DFFHVVRU\� �����SRVLWLRQ��7KLV�SUHYHQWV�DFFLGHQWDO� FDUULDJH
PRYHPHQW��ZKLFK�PD\�FDXVH�VHULRXV�LQMXU\�RU�GHDWK�

8VLQJ�7KH�3RZHU�)HHG

�� 7R�PRYH�WKH�FDUULDJH�IRUZDUG��SXVK�WKH�GUXP�VZLWFK�KDQGOH�IRUZDUG�DQG�WXUQ�WKH�IHHG�UDWH
VZLWFK�FORFNZLVH�

+,17��7R�JHW�D�VWUDLJKW�FXW�LQ�WKH�ILUVW�SDUW�RI�WKH�ERDUG��IHHG�WKH�EODGH�LQWR�WKH�ORJ�DW�D
VORZ�VSHHG��7KLV�VWRSV�WKH�EODGH�IURP�IOH[LQJ�DQG�GLSSLQJ�XS�RU�GRZQ��7XUQ�WKH�FDUULDJH
IHHG�UDWH�VZLWFK�WR�D�VORZ�VSHHG�XQWLO�WKH�ZKROH�ZLGWK�RI�WKH�EODGH�KDV�HQWHUHG�WKH�FXW�
7KHQ�XVH� WKH�FDUULDJH� IHHG�UDWH�VZLWFK� WR� LQFUHDVH� WKH� IHHG�UDWH�DV�GHVLUHG��0D[LPXP
IHHG�UDWH�YDULHV�ZLWK�ZLGWK�DQG�KDUGQHVV�RI�WKH�ZRRG��2YHU�IHHGLQJ�UHVXOWV�LQ�HQJLQH�DQG
EODGH�ZHDU��DQG�DOVR�SURGXFHV�D�ZDY\�FXW�

�� 6WRS�WKH�FDUULDJH�DW�WKH�HQG�RI�WKH�FXW�E\�WXUQLQJ�WKH�FDUULDJH�IHHG�UDWH�VZLWFK�FRXQWHU�
FORFNZLVH� XQWLO� WKH� FDUULDJH� VWRSV�PRYLQJ��'LVHQJDJH� WKH� FOXWFK�EUDNH� OHYHU� XS� RU� WKH
RSWLRQDO�EODGH�VZLWFK�GRZQ� WR�VWRS� WKH�EODGH�DQG�GURS� WKH�HQJLQH� WR� LGOH��5HPRYH� WKH
ERDUG�IURP�WKH�WRS�RI�WKH�ORJ��$OZD\V�GLVHQJDJH�WKH�EODGH�EHIRUH�UHWXUQLQJ�WKH�FDU�
ULDJH�IRU�WKH�QH[W�FXW�

&$87,21�� %H� VXUH� WR� VWRS� WKH� EODGH�ZKHQ� UHWXUQLQJ� WKH
FDUULDJH�� 7KLV� ZLOO� QRW� RQO\� SUHYHQW� WKH� EODGH� IURP� EHLQJ
SXOOHG�RII�DQG�UXLQHG�E\�D�ZRRG�VOLYHU��EXW�DOVR�ZLOO�LQFUHDVH
WKH� OLIH� RI� WKH� EODGH��6HH�6HFWLRQ� ���� IRU� RSWLRQDO� VDZLQJ
SURFHGXUH�IRU�6XSHU�VHULHV�PLOOV�

�� 0DNH�VXUH�WKDW�WKH�EODGH�GRHV�QRW�FDWFK�RQ�WKH�HQG�RI�WKH�ORJ��5DLVH�WKH�FDUULDJH�VOLJKWO\
WR�PDNH�VXUH�WKH�EODGH�FOHDUV�WKH�ORJ�ZKHQ�UHWXUQHG�

�� 5HWXUQ�WKH�FDUULDJH�WR�WKH�IURQW�RI�WKH�PLOO�E\�SXVKLQJ�WKH�GUXP�VZLWFK�KDQGOH�GRZQ��7KH
SRZHU�IHHG�PRWRU�ZLOO�E\SDVV�WKH�FDUULDJH�IHHG�UDWH�VZLWFK�DQG�WKH�FDUULDJH�ZLOO�DXWRPDWL�
FDOO\�UHWXUQ�DW�WKH�IDVWHVW�VSHHG�DYDLODEOH��6HH�6HFWLRQ�����IRU�RSWLRQDO�VDZLQJ�SURFHGXUH
IRU�6XSHU�VHULHV�PLOOV�

�� +,17��7U\�WR�VWRS�WKH�EODGH�ZKLOH�WKH�KHHO�RI�WKH�EODGH�LV�VWLOO�RQ�WKH�ORJ��7KHQ�EULQJ�WKH
FDUULDJH�EDFN�ZLWKRXW�DGMXVWLQJ�WKH�EODGH�XS��7KLV�OHWV�\RX�NHHS�WKH�EODGH�DW�WKH�FXUUHQW
KHLJKW�VHWWLQJ�VR�\RX�FDQ�PDNH�WKH�QH[W�EODGH�KHLJKW�DGMXVWPHQW�PRUH�TXLFNO\�

'$1*(5��6WD\�FOHDU� RI� WKH�DUHD�EHWZHHQ� WKH� WUDLOHU�D[OH
DQG� VDZ� FDUULDJH�� )DLOXUH� WR� GR� VR� ZLOO� UHVXOW� LQ� VHULRXV
LQMXU\�
6HWXS�	�2SHUDWLRQ +'6GRF������ ����



6HWXS�	�2SHUDWLRQ
&XWWLQJ�7KH�/RJ�
���� &XWWLQJ�7KH�/RJ

7KH�IROORZLQJ�VWHSV�JXLGH�\RX�WKURXJK�QRUPDO�RSHUDWLRQ�RI�WKH�:RRG�0L]HU�VDZPLOO�

�� 2QFH�WKH�ORJ�LV�SODFHG�ZKHUH�\RX�ZDQW�LW�DQG�FODPSHG�ILUPO\��WXUQ�WKH�NH\�VZLWFK�WR�WKH
DFFHVVRU\������SRVLWLRQ��

�� 8VH�WKH�EODGH�KHLJKW�VFDOH�WR�GHWHUPLQH�ZKHUH�WR�PDNH�\RXU�ILUVW�FXW��6HH�6HFWLRQ�������
7KH�EODGH�KHLJKW�VFDOH�ZLOO�KHOS�\RX�WR�GR�WKLV��6HW�WKH�EODGH�WR�WKH�GHVLUHG�KHLJKW�ZLWK�WKH
XS�GRZQ� VZLWFK��0DNH� VXUH� WKDW� WKH� EODGH� ZLOO� FOHDU� DOO� VLGH� VXSSRUWV� DQG� WKH� FODPS�
$GMXVW�WKH�RXWHU�EODGH�JXLGH�WR�FOHDU�WKH�ZLGHVW�VHFWLRQ�RI� WKH� ORJ�E\�PRYLQJ�WKH�EODGH
JXLGH�WRJJOH�VZLWFK�

127(��$Q�RSWLRQDO�ODVHU�VLJKW�LV�DYDLODEOH�WR�KHOS�GHWHUPLQH�ZKHUH�WKH�EODGH�ZLOO�WUDYHO
WKURXJK�WKH�ORJ��6HH�WKH�ODVHU�VLJKW�PDQXDO�IRU�GHWDLOHG�RSHUDWLQJ�LQVWUXFWLRQV�

�� 0DNH�VXUH�DOO�FRYHUV�DQG�JXDUGV�DUH�LQ�SODFH��6WDUW�WKH�HQJLQH��7XUQ�WKH�EODGH�VZLWFK�WR
³,´�SRVLWLRQ�WR�VWDUW�WKH�EODGH�VSLQQLQJ�

�� 6WDUW�WKH�ZDWHU�OXEH�LI�QHFHVVDU\�WR�SUHYHQW�VDS�EXLOGXS�RQ�WKH�EODGH��6HH�6HFWLRQ������

�� ,I�\RX�ZDQW�WR�XVH�WKH�ERDUG�UHWXUQ�IXQFWLRQ��SXVK�WKH�WRJJOH�VZLWFK�RQ�WKH�FRQWURO�SDQHO
GRZQ��6HH�6HFWLRQ�����

�� )HHG�WKH�EODGH�LQWR�WKH�ORJ�VORZO\��6HH�6HFWLRQ��������2QFH�WKH�EODGH�FRPSOHWHO\�HQWHUV
WKH�ORJ��LQFUHDVH�WKH�IHHG�UDWH�DV�GHVLUHG��$OZD\V�WU\�WR�FXW�DW�WKH�IDVWHVW�VSHHG�\RX�FDQ
ZKLOH�NHHSLQJ�DQ�DFFXUDWH�FXW��&XWWLQJ�WRR�VORZO\�ZLOO�ZDVWH�EODGH�OLIH�DQG�ORZHU�SURGXF�
WLRQ�

�� $V�\RX�JHW�WR�WKH�HQG�RI�WKH�ORJ��VORZ�GRZQ�WKH�IHHG�UDWH��:KHQ�WKH�WHHWK�H[LW�WKH�HQG�RI
WKH� ORJ�� WXUQ� WKH� IHHG� UDWH� DOO� WKH�ZD\�GRZQ�DQG� WXUQ� WKH� EODGH� VZLWFK� WR� ³�´� SRVLWLRQ�
5HPRYH�WKH�VODE�WKDW�\RX�KDYH�MXVW�FXW�IURP�WKH�ORJ�

�� 8VH� WKH� FDUULDJH� IRUZDUG�UHYHUVH� VZLWFK� WR� UHWXUQ� WKH� FDUULDJH� WR� WKH� IURQW� RI� WKH�PLOO�
$OZD\V�GLVHQJDJH�WKH�EODGH�EHIRUH�UHWXUQLQJ�WKH�FDUULDJH�IRU�WKH�QH[W�FXW�

�� 5HSHDW�XQWLO�WKH�ILUVW�VLGH�RI�WKH�ORJ�LV�FXW�DV�GHVLUHG��6HW�DVLGH�WKH�XVDEOH�IOLWFKHV��ERDUGV
ZLWK�EDUN�RQ�RQH�RU�ERWK�VLGHV�� <RX�FDQ�HGJH�WKHP�RQ�WKH�PLOO�ODWHU�
���� +'6GRF������ 6HWXS�	�2SHUDWLRQ



6HWXS�	�2SHUDWLRQ
&XWWLQJ�7KH�/RJ �
��� /RZHU�WKH�WRH�ERDUGV��LI� WKH\�ZHUH�XVHG��8VH�WKH�K\GUDXOLF�OHYHUV�WR�UHOHDVH�WKH�FODPS
DQG�HQJDJH�WKH�ORJ�WXUQHU��7XUQ�WKH�ORJ����RU�����GHJUHHV��0DNH�VXUH�WKH�IODW�RQ�WKH�ORJ�LV
SODFHG�IODW�DJDLQVW�VLGH�VXSSRUWV�LI�WXUQHG����GHJUHHV��0DNH�VXUH�LW�LV�SODFHG�RQ�EHG�UDLOV
LI�WXUQHG�����GHJUHHV��,I�WKH�ORJ�ZDV�WXUQHG����GHJUHHV�DQG�\RX�DUH�XVLQJ�WRH�ERDUGV�WR
FRPSHQVDWH�IRU�WDSHU�LQ�WKH�ORJ��UDLVH�WKH�IURQW�RU�UHDU�WRH�ERDUG�DJDLQ�RQ�WKH�VHFRQG�VLGH
RI�WKH�ORJ�XQWLO�WKH�KHDUW�LV�SDUDOOHO�ZLWK�WKH�EHG�

��� 5HSHDW�WKH�VWHSV�XVHG�WR�FXW�WKH�ILUVW�VLGH�RI�WKH�ORJ�XQWLO�WKH�ORJ�LV�VTXDUH��&XW�ERDUGV
IURP�WKH�UHPDLQLQJ�FDQW�E\�DGMXVWLQJ�WKH�EODGH�KHLJKW�IRU�WKH�WKLFNQHVV�RI�ERDUGV�WKDW�\RX
ZDQW�

([DPSOH��5HPHPEHU�WKDW�WKH�EODGH�FXWV�D����������������������PP��ZLGH�NHUI��,I�\RX�ZDQW
���������PP��WKLFN�ERDUGV��ORZHU�WKH�FDUULDJH�� �����������������������PP��IRU�HDFK�ERDUG�
6HWXS�	�2SHUDWLRQ +'6GRF������ ����



6HWXS�	�2SHUDWLRQ
(GJLQJ�
���� (GJLQJ

7KH�IROORZLQJ�VWHSV�JXLGH�\RX�WKURXJK�HGJLQJ�ERDUGV�RQ�WKH�:RRG�0L]HU�VDZPLOO�

�� 5DLVH� WKH�VLGH�VXSSRUWV� WR����� WKH�KHLJKW�RI� WKH� IOLWFKHV��RU� WKH�ERDUGV� WKDW�QHHG� WR�EH
HGJHG�

�� 6WDFN�WKH�IOLWFKHV�RQ�HGJH�DJDLQVW�WKH�VLGH�VXSSRUWV�

�� &ODPS�WKH�IOLWFKHV�DJDLQVW�WKH�VLGH�VXSSRUWV�KDOIZD\�XS�WKH�IOLWFK�KHLJKW���:LGHU�IOLWFKHV
VKRXOG�EH�SODFHG�WR�WKH�FODPS�VLGH��:KHQ�WKH\�DUH�HGJHG��IOLS�WKHP�RYHU�WR�HGJH�WKH�VHF�
RQG�VLGH�ZLWKRXW�GLVWXUELQJ�WKH�RWKHU�IOLWFKHV�RU�ZLWKRXW�KDYLQJ�WR�SXOO�WKHP�IURP�WKH�PLG�
GOH�RI�WKH�VWDFN��

�� $GMXVW�WKH�EODGH�KHLJKW�WR�HGJH�D�IHZ�RI�WKH�ZLGHVW�ERDUGV�

�� /RRVHQ�WKH�FODPS�DQG�WXUQ�WKH�HGJHG�ERDUGV�RYHU�WR�HGJH�WKH�RWKHU�VLGH�

�� 5HSHDW�VWHSV�����

�� /RRVHQ� WKH�FODPS�DQG� UHPRYH� WKH�ERDUGV� WKDW�KDYH�JRRG�FOHDQ�HGJHV�RQ�ERWK�VLGHV�
&ODPS�WKH�UHPDLQLQJ�IOLWFKHV�DQG�UHSHDW�VWHSV�����
���� +'6GRF������ 6HWXS�	�2SHUDWLRQ



6HWXS�	�2SHUDWLRQ
2SWLRQDO�&XWWLQJ�3URFHGXUH�IRU�6XSHU�6HULHV�0LOOV �
���� 2SWLRQDO�&XWWLQJ�3URFHGXUH�IRU�6XSHU�6HULHV�0LOOV

,Q�RUGHU�WR�DFKLHYH�PD[LPXP�SURGXFWLRQ�UDWHV�ZLWK�6XSHU�6HULHV�PLOOV��LW�PD\�EH�GHVLUDEOH
WR�OHDYH�WKH�EODGH�HQJDJHG�ZKHQ�UHWXUQLQJ�WKH�FDUULDJH���1RUPDO�RSHUDWLRQ�SURFHGXUHV
UHFRPPHQG�GLVHQJDJLQJ�WKH�EODGH�EHIRUH�UHWXUQLQJ�WKH�FDUULDJH�IRU�PD[LPXP�EODGH�OLIH
DQG�IXHO�HFRQRP\��

'$1*(5��,I�OHDYLQJ�WKH�EODGH�HQJDJHG�IRU�PD[LPXP�SUR�
GXFWLRQ�UDWHV��PDNH�VXUH�WKH�RII�EHDUHU�VWD\V�RXW�RI�WKH�SDWK
RI�WKH�EODGH��)DLOXUH�WR�GR�VR�ZLOO�UHVXOW�LQ�VHULRXV�LQMXU\�RU
GHDWK�

&$87,21��,I�\RX�FKRRVH�WR�OHDYH�WKH�EODGH�HQJDJHG��UDLVH
WKH�EODGH�WR�FOHDU�WKH�ORJ�EHIRUH�UHWXUQLQJ�WKH�FDUULDJH��)DLO�
XUH�WR�GR�VR�PD\�FDXVH�GDPDJH�WR�WKH�EODGH�DQG�RU�VDZ�
PLOO�
6HWXS�	�2SHUDWLRQ +'6GRF������ ����



6HWXS�	�2SHUDWLRQ
%ODGH�+HLJKW�6FDOH�
���� %ODGH�+HLJKW�6FDOH

6HH� )LJXUH� ������ 7KH� EODGH� KHLJKW� VFDOH� LV� DWWDFKHG� WR� WKH� FDUULDJH� KHDG� IUDPH�� ,W
LQFOXGHV�

n D�EODGH�KHLJKW�LQGLFDWRU

n DQ�LQFK�VFDOH

n D�TXDUWHU�VFDOH

7KH�VFDOHV�DUH�DWWDFKHG�WR�WKH�IUDPH�DQG�PRYH�XS�DQG�GRZQ�ZLWK�WKH�FDUULDJH�KHDG��7KH
EODGH�LQGLFDWRU��XVHG�WR�UHDG�WKH�LQFK�DQG�TXDUWHU�VFDOHV��UHPDLQV�VWDWLRQDU\�

),*������
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4XDUWHU
6FDOH

%ODGH�+HLJKW
,QGLFDWRU

,QFK
6FDOH

�+����
���� +'6GRF������ 6HWXS�	�2SHUDWLRQ



6HWXS�	�2SHUDWLRQ
%ODGH�+HLJKW�6FDOH �
7KH�,QFK�6FDOH

7KH�KRUL]RQWDO�UHG�OLQH�RQ�WKH�EODGH�KHLJKW�LQGLFDWRU�VKRZV�KRZ�PDQ\�LQFKHV�WKH�ERWWRP
RI�WKH�EODGH�LV�DERYH�WKH�EHG�RI�WKH�PLOO��,I�\RX�NQRZ�WKH�KHLJKW�RI�\RXU�EODGH�DW�HDFK�FXW�
\RX�FDQ�GHWHUPLQH�WKH�WKLFNQHVV�RI�OXPEHU�\RX�DUH�VDZLQJ�

([DPSOH��<RX�ZDQW�WR�FXW��������PP��UDQGRP�ZLGWK�ERDUGV�IURP�D�ORJ��3RVLWLRQ�WKH�EODGH
IRU�WKH�ILUVW�FXW��0RYH�WKH�FDUULDJH�WR�DQ�HYHQ�PHDVXUHPHQW�RQ�WKH�LQFK�VFDOH��0DNH�D
WULP�FXW��5HWXUQ�WKH�FDUULDJH�IRU�WKH�VHFRQG�FXW�DQG�ORZHU�LW������������PP��EHORZ�WKH�RULJ�
LQDO�PHDVXUHPHQW���7KH�H[WUD���������PP��DOORZV�IRU�VDZ�NHUI�DQG�VKULQNDJH�RI�WKH�OXP�
EHU��

7KH�\HOORZ�DUHD�RQ�WKH�VFDOH�LGHQWLILHV�ZKHUH�WKH�EODGH�FRXOG�HQFRXQWHU�D�VLGH�VXSSRUW�RU
ORJ�FODPS��&KHFN�WKDW�WKHVH�LWHPV�DUH�EHORZ�WKH�EODGH�OHYHO�EHIRUH�VDZLQJ
6HWXS�	�2SHUDWLRQ +'6GRF������ ����



6HWXS�	�2SHUDWLRQ
%ODGH�+HLJKW�6FDOH�

7KH�4XDUWHU�6FDOH

6HH�7DEOH��������7ZR�TXDUWHU�VFDOHV�DUH�SURYLGHG�ZLWK�IRXU�VHWV�RI�PDUNV��(DFK�VHW�UHSUH�
VHQWV�D�VSHFLILF� OXPEHU� WKLFNQHVV��6DZ�NHUI�DQG�VKULQNDJH�DOORZDQFH�DUH� LQFOXGHG��EXW
DFWXDO�ERDUG�WKLFNQHVV�ZLOO�YDU\�VOLJKWO\�GHSHQGLQJ�RQ�EODGH�WKLFNQHVV�DQG�WRRWK�VHW�

7R�FKRRVH�ZKLFK�VFDOH�WR�XVH��GHWHUPLQH�ZKDW�ILQLVKHG�WKLFNQHVV�\RX�ZDQW�WR�HQG�XS�ZLWK�
7KH�*UDGH�+DUGZRRG�4XDUWHU�6FDOH�SURYLGHV�WKLFNHU�ILQLVKHG�ERDUGV�XVXDOO\�UHTXLUHG�E\
FRPPHUFLDO�EX\HUV��7KH�6WDQGDUG�4XDUWHU�6FDOH�DOORZV�IRU�NHUI�DQG�VKULQNDJH�RI�ILQLVKHG
ERDUGV�VXLWDEOH� IRU�PRVW�FXVWRP�DSSOLFDWLRQV��$OZD\V�FKHFN�ZLWK�\RXU�FXVWRPHU�EHIRUH
\RX�VDZ�WR�GHWHUPLQH�ZKDW�DFWXDO�ILQLVKHG�WKLFNQHVV�LV�UHTXLUHG�

7R�XVH�WKH�TXDUWHU�VFDOH��ORRN�DW�WKH�EODGH�KHLJKW�LQGLFDWRU�/LQH�XS�WKH�KRUL]RQWDO�UHG�OLQH
RQ� WKH� LQGLFDWRU�ZLWK� WKH�QHDUHVW�PDUN�RQ� WKH�VFDOH�\RX�ZDQW� WR�XVH��0DNH�D� WULP�FXW�
:KHQ�\RX�UHWXUQ�WKH�FDUULDJH�IRU�D�VHFRQG�FXW��ORZHU�WKH�FDUULDJH�WR�WKH�QH[W�PDUN�RQ�WKH
VFDOH��7KLV�PDUN�VKRZV�ZKHUH�WKH�EODGH�VKRXOG�EH�SRVLWLRQHG�WR�FXW�D�FHUWDLQ�WKLFNQHVV�RI
OXPEHU��ZLWKRXW�KDYLQJ�WR�PHDVXUH�RQ�WKH�LQFK�VFDOH�

([DPSOH��<RX�ZDQW�WR�FXW��������PP��������UDQGRP�ZLGWK�ERDUGV�IURP�D�ORJ��3RVLWLRQ�WKH
EODGH�IRU�WKH�ILUVW�FXW��$GMXVW�WKH�TXDUWHU�VFDOH�VR�D�����PDUN�LV�DOLJQHG�ZLWK�WKH�UHG�OLQH�RQ
WKH�LQGLFDWRU��0DNH�D�WULP�FXW��5HWXUQ�WKH�FDUULDJH�IRU�WKH�VHFRQG�FXW��1RZ��LQVWHDG�RI�KDY�
LQJ�WR�PHDVXUH�GRZQ������������PP��RQ�WKH�LQFK�VFDOH��\RX�FDQ�VLPSO\�ORZHU�WKH�EODGH�VR
WKH� LQGLFDWRU� LV� DOLJQHG� ZLWK� WKH� QH[W� ���� PDUN� RQ� WKH� TXDUWHU� VFDOH�� 7XUQ� WKH� ORJ� ��
GHJUHHV�DQG�UHSHDW�

6WDQGDUG�4XDUWHU�6FDOH *UDGH�+DUGZRRG�4XDUWHU�6FDOH

6FDOH $FWXDO�%RDUG�7KLFNQHVV 6FDOH $FWXDO�%RDUG�7KLFNQHVV

��� �������PP� ��� �����������PP�

��� �����������PP� ��� �����������PP�

��� �����������PP� ��� �����������PP�

��� �������PP� ��� �����������PP�

7$%/(����
���� +'6GRF������ 6HWXS�	�2SHUDWLRQ



6HWXS�	�2SHUDWLRQ
:DWHU�/XEH�2SHUDWLRQ �
���� :DWHU�/XEH�2SHUDWLRQ

6HH�)LJXUH�������7KH�:DWHU�/XEH�6\VWHP�NHHSV� WKH�EODGH�FOHDQ��:DWHU� IORZV� IURP�D
��JDOORQ�������OLWHU��ERWWOH�WKURXJK�D�KRVH�WR�WKH�EODGH�JXLGH�ZKHUH�WKH�EODGH�HQWHUV�WKH
ORJ��$�YDOYH�LQ�WKH�ERWWOH�FDS�FRQWUROV�WKH�DPRXQW�RI�ZDWHU�IORZ�

6XSHU�PRGHOV� LQFOXGH�D�VROHQRLG�YDOYH�WKDW�ZLOO�DXWRPDWLFDOO\�VWDUW� WKH�ZDWHU�IORZ�ZKHQ
WKH�SRZHU�IHHG�LV�DFWLYDWHG�LQ�WKH�IRUZDUG�GLUHFWLRQ��7KH�VROHQRLG�ZLOO�VWRS�WKH�ZDWHU�IORZ
ZKHQ�WKH�IHHG�VZLWFK�LV�UHWXUQHG�WR�WKH�QHXWUDO�SRVLWLRQ�

1RW�DOO�W\SHV�RI�ZRRG�UHTXLUH�WKH�XVH�RI�WKH�:DWHU�/XEH�6\VWHP��:KHQ�LW�LV�QHHGHG��XVH
MXVW�HQRXJK�ZDWHU�WR�NHHS�WKH�EODGH�FOHDQ��7KLV�VDYHV�ZDWHU��DQG�ORZHUV�WKH�ULVN�RI�VWDLQ�
LQJ�WKH�ERDUGV�ZLWK�ZDWHU��8VXDO�IORZ�ZLOO�EH�����JDOORQV����������OLWHUV��SHU�KRXU��$�VTXLUW
RI�OLTXLG�GLVKZDVKLQJ�GHWHUJHQW�LQ�WKH�ZDWHU�ERWWOH�ZLOO�KHOS�FOHDQ�WKH�EODGH�ZKHQ�FXWWLQJ
ZRRG�ZLWK�D�KLJK�VDS�FRQWHQW��

:$51,1*��8VH� 21/<� ZDWHU� ZLWK� WKH� ZDWHU� OXEH� DFFHV�
VRU\��1HYHU�XVH�IODPPDEOH�IXHOV�RU�OLTXLGV��,I�WKHVH�W\SHV�RI
OLTXLGV� DUH� QHFHVVDU\� WR� FOHDQ� WKH� EODGH�� UHPRYH� LW� DQG
FOHDQ� ZLWK� D� UDJ�� )DLOXUH� WR� GR� VR� PD\� UHVXOW� LQ� VHULRXV
LQMXU\�RU�GHDWK�

%HIRUH�UHPRYLQJ�WKH�EODGH��HQJDJH�WKH�FOXWFK�EUDNH�OHYHU��/HW�WKH�EODGH�VSLQ�ZLWK�ZDWHU
UXQQLQJ�RQ� LW� IRU�DERXW����VHFRQGV��7KLV�ZLOO� FOHDQ� WKH�EODGH�RI� VDS�EXLOGXS��:LSH� WKH
EODGH�GU\�ZLWK�D�UDJ�EHIRUH�VWRULQJ�RU�VKDUSHQLQJ�

),*������

7XUQ�YDOYH�FRXQWHUFORFNZLVH
WR�RSHQ��&ORFNZLVH�WR�FORVH

�+����
6HWXS�	�2SHUDWLRQ +'6GRF������ ����



6HWXS�	�2SHUDWLRQ
:DWHU�/XEH�2SHUDWLRQ�

,I�\RX�DUH�VDZLQJ�LQ�IUHH]LQJ�WHPSHUDWXUHV��UHPRYH�WKH�ZDWHU�OXEH�ERWWOH�IURP�WKH�VDZPLOO
ZKHQ�GRQH�VDZLQJ�DQG�VWRUH�LW�LQ�D�ZDUP�SODFH��%ORZ�DQ\�UHPDLQLQJ�ZDWHU�IURP�WKH�ZDWHU
OXEH�KRVH�

7R�UHPRYH�ZDWHU�IURP�WKH�ZDWHU�YDOYH�RQ�6XSHU�PRGHOV��WXUQ�WKH�NH\�VZLWFK�WR�DFFHVVRU\
������WXUQ�WKH�IHHG�UDWH�NQRE�GRZQ�WR�µ�¶�DQG�SODFH�WKH�IHHG�VZLWFK�LQ�WKH�IRUZDUG�SRVLWLRQ�
%ORZ� DQ\� UHPDLQLQJ� ZDWHU� IURP� WKH� ZDWHU� OXEH� KRVH� DQG� YDOYH�� 5HWXUQ� WKH� IRU�
ZDUG�UHYHUVH�VZLWFK�WR�QHXWUDO�DQG�WXUQ�WKH�NH\�VZLWFK�WR�RII������
���� +'6GRF������ 6HWXS�	�2SHUDWLRQ



6HWXS�	�2SHUDWLRQ
3UHSDULQJ�7KH�6DZPLOO�)RU�7RZLQJ �
���� 3UHSDULQJ�7KH�6DZPLOO�)RU�7RZLQJ

7KH�:RRG�0L]HU�WUDLOHU�SDFNDJH�PDNHV�WUDQVSRUWLQJ�\RXU�VDZPLOO�HDV\�DQG�FRQYHQLHQW�
7R�JHW�\RXU�VDZPLOO�UHDG\�IRU�WRZLQJ��IROORZ�WKHVH�LQVWUXFWLRQV�

�� 0RYH�WKH�VDZ�FDUULDJH�WR�WKH�IURQW�HQG�RI�WKH�VDZPLOO��5DLVH�WKH�UHDU�RXWULJJHUV�

�� 0RYH�WKH�FODPS�DOO�WKH�ZD\�LQ�WRZDUG�WKH�PDLQ�EHG�IUDPH�WXEH�

&$87,21��0RYH�WKH�K\GUDXOLF�FODPS�DQG�WXUQHU�WR�SURYLGH
PD[LPXP�JURXQG�FOHDUDQFH�EHIRUH�WRZLQJ��)DLOXUH�WR�GR�VR
PD\�UHVXOW�LQ�GDPDJH�WR�WKH�VDZPLOO�

�� 0RYH�WKH�FDUULDJH�IRUZDUG�WR�WKH�WUDYHO�SRVLWLRQ�RYHU�WKH�UHDU�EHG�UDLO�

�� 3RVLWLRQ�WKH�KROH�LQ�WKH�VDZ�KHDG�RYHU�WKH�WUDYHO�UHVW�SLQ��

�� /RZHU�WKH�VDZ�KHDG�XQWLO�LW�LV�VHDWHG�ILUPO\�RQ�WKH�UHVW�SLQ�

�� 6HFXUH�WKH�UHVW�SLQ�LQ�WKH�YHUWLFDO�SRVLWLRQ�ZLWK�WKH�ORFNLQJ�SLQ�

6HH�)LJXUH�������

�� &RQWLQXH�ORZHULQJ�WKH�KHDG���������PP��XQWLO�LW�FRQWDFWV�WKH�VWRS�EORFNV�RQ�WKH�PDVW�UDLOV�

&$87,21��,W�LV�LPSRUWDQW�WKDW�WKH�ORZHU�VWRS�EROWV�DUH�SURS�

),*������

+'����

5HVW�3LQ

/RFN�3LQ
6HWXS�	�2SHUDWLRQ +'6GRF������ ����



6HWXS�	�2SHUDWLRQ
3UHSDULQJ�7KH�6DZPLOO�)RU�7RZLQJ�
HUO\�DGMXVWHG�WR�VHFXUH�WKH�FDUULDJH�RQ�WKH�WUDFN�UDLO��)DLOXUH
WR�SURSHUO\�DGMXVW�WKH�VWRS�EROWV�FDQ�FDXVH�VDZ�KHDG�GDP�
DJH��HVSHFLDOO\�GXULQJ�PLOO�WUDQVSRUWDWLRQ�

�� ,I�QHFHVVDU\��DGMXVW�WKH�WZR�VWRSV�ORFDWHG�DW�WKH�ERWWRP�RI�WKH�PDVW�VR�WKH�VDZ�KHDG�FRQ�
WDFWV�WKHP�DIWHU�LW�LV�ORZHUHG���������PP��SDVW�ZKHUH�LW�FRQWDFWV�WKH�UHVW�SLQ�

6HH�)LJXUH�������

�� 8VH�WKH�K\GUDXOLF�FRQWUROV�WR�UDLVH�WKH�ORJ�WXUQHU�DQG�ORDGHU�DV�KLJK�DV�WKH\�ZLOO�JR��0DQ�
XDOO\�OLIW�WKH�ORDGHU�DQG�KRRN�WKH�ORDGHU�FKDLQ�WR�WKH�HOERZ�RI�WKH�WXUQHU��8VH�WKH�K\GUDXOLF
WXUQHU�OHYHU�WR�ORZHU�WKH�WXUQHU�XQWLO�WKH�FKDLQ�LV�WLJKW��3XVK�WKH�ORDGHU�OHYHU�GRZQ�WR�EULQJ
WKH�ORDGHU�DUP�FKDQQHOV�XS�WR�WKH�ORDGHU�

),*������

/RRVHQ�MDP�QXW�
DQG�WXUQ�EROW
WR�UDLVH�RU�ORZHU
VWRS�EROW
���� +'6GRF������ 6HWXS�	�2SHUDWLRQ



6HWXS�	�2SHUDWLRQ
3UHSDULQJ�7KH�6DZPLOO�)RU�7RZLQJ �
��� +RRN�WKH�FDUULDJH�VDIHW\�FKDLQ�ORFDWHG�DW�WKH�ERWWRP�RI�WKH�FDUULDJH�WR�WKH�EUDFNHW�DW�WKH
ERWWRP�RI�WKH�PDVW�

6HH�)LJXUH��������

&$87,21��&KHFN�WR�EH�VXUH�WKH�VDZ�KHDG�VDIHW\�FKDLQ�LV
VHFXUHG� EHIRUH� WRZLQJ� WKH� VDZPLOO�� )DLOXUH� WR� SURSHUO\
VHFXUH�WKH�VDZ�KHDG�FDQ�UHVXOW�LQ�VHYHUH�PDFKLQH�GDPDJH�
%H�VXUH� WKH�EODGH�KRXVLQJ�DQG�SXOOH\�FRYHUV�DUH� LQ�SODFH
DQG�VHFXUH��8VH�WKH�VDIHW\�UHWDLQHU�SLQ�DQG�FDEOH�WR�IDVWHQ
EODGH�KRXVLQJ�FRYHUV�

��� 5HPRYH�DOO�ORRVH�REMHFWV�IURP�WKH�EHG�RI�WKH�PLOO��6WRUH�WKH�RXWULJJHU�MDFN�KDQGOH�LQ�WKH
EUDFNHW� SURYLGHG� RQ� WKH� UHDU�ORDGLQJ�VLGH� RXWULJJHU� JXLGH�� 5HHO� LQ� WKH� ZLQFK� FDEOH�
5HPRYH�WKH�ZLQFK�KDQGOH��

��� 3ODFH�ERWK�IHQGHUV�LQ�WKH�VORWV�ORFDWHG�EHKLQG�WKH�WUDLOHU�WLUHV�DQG�VHFXUH�ZLWK�UHWDLQLQJ
SLQV��5DLVH�DOO�EXW�WKH�YHU\�IURQW�RXWULJJHU�

6HH� WKH� WUDLOHU�RSHUDWRU¶V�PDQXDO� IRU�VSHFLILF� LQIRUPDWLRQ� UHJDUGLQJ�KLWFK�RSHUDWLRQ�DQG
WRZLQJ�WKH�VDZPLOO�

),*������
6HWXS�	�2SHUDWLRQ +'6GRF������ ����





0DLQWHQDQFH
:HDU�/LIH �
6(&7,21�����0$,17(1$1&(

7KLV�VHFWLRQ�OLVWV�WKH�PDLQWHQDQFH�SURFHGXUHV�WKDW�QHHG�WR�EH�SHUIRUPHG��

7KH� 6KRUW� ,QWHUYDO�0DLQWHQDQFH� 6FKHGXOH� OLVWV� SURFHGXUHV� WKDW� QHHG� WR� EH� SHUIRUPHG
HYHU\������RU����KRXUV�7KH�0DLQWHQDQFH�/RJ�OLVWV�SURFHGXUHV�WKDW�QHHG�WR�EH�SHUIRUPHG
HYHU\���������������RU������KRXUV��.HHS�WUDFN�RI�PDFKLQH�PDLQWHQDQFH�E\�ILOOLQJ�LQ�WKH
PDFKLQH�KRXUV�DQG�WKH�GDWH�\RX�SHUIRUP�HDFK�SURFHGXUH��

7KLV�V\PERO�LGHQWLILHV�WKH�LQWHUYDO��KRXUV�RI�RSHUDWLRQ��DW�ZKLFK�HDFK�PDLQWHQDQFH�SUR�
FHGXUH�VKRXOG�EH�SHUIRUPHG�

%H�VXUH�WR�UHIHU�WR�RSWLRQ�DQG�HQJLQH�PDQXDOV�IRU�RWKHU�PDLQWHQDQFH�SURFHGXUHV�

��� :HDU�/LIH

6HH�7DEOH��������7KLV�FKDUW�OLVWV�HVWLPDWHG�OLIH�H[SHFWDQF\�RI�FRPPRQ�UHSODFHPHQW�SDUWV�LI
SURSHU�PDLQWHQDQFH�DQG�RSHUDWLRQ�SURFHGXUHV�DUH�IROORZHG��'XH�WR�WKH�PDQ\�YDULDEOHV
ZKLFK�H[LVW�GXULQJ�VDZPLOO�RSHUDWLRQ��DFWXDO�SDUW�OLIH�PD\�YDU\�VLJQLILFDQWO\��7KLV�LQIRUPD�
WLRQ�LV�SURYLGHG�VR�WKDW�\RX�PD\�SODQ�DKHDG�LQ�RUGHULQJ�UHSODFHPHQW�SDUWV�

3DUW�'HVFULSWLRQ (VWLPDWHG�
/LIH

8S�'RZQ�0RWRU�%UXVKHV �����KRXUV

8S�'RZQ�0RWRU �����KRXUV

+\GUDXOLF�3XPS�6ROHQRLG ����KRXUV

3RZHU�)HHG�0RWRU�%UXVKHV ����KRXUV

8S�'RZQ�'UXP�6ZLWFK �����KRXUV

+\GUDXOLF�3XPS�0RWRU�%UXVKHV ����KRXUV

3RZHU�)HHG�'UXP�6ZLWFK �����KRXUV

'ULYH�%HOW �����KRXUV

3RZHU�)HHG�0RWRU �����KRXUV

8S�'RZQ�%HOW �����KRXUV

7$%/(����

�

0DLQWHQDQFH +'6GRF������ ���



0DLQWHQDQFH
%ODGH�*XLGHV�
��� %ODGH�*XLGHV

,QVSHFW�WKH�EODGH�JXLGH�DVVHPEOLHV�IRU�SURSHU�DOLJQPHQW�HYHU\WLPH�\RX�FKDQJH�WKH�EODGH�
6HH�6HFWLRQ�����IRU�EODGH�JXLGH�DGMXVWPHQW�LQVWUXFWLRQV�

:$51,1*��%ODGH�JXLGH�DOLJQPHQW�LV�HVVHQWLDO�IRU�RSWLPDO�FXWWLQJ�SHU�
IRUPDQFH��EODGH�OLIH�DQG�VDIHW\���)DLOXUH�WR�FKHFN�DQG�PDLQWDLQ�SURSHU
EODGH�JXLGH�DOLJQPHQW�ZLOO�UHVXOW�LQ�VWUHVV�FUDFNV�IRUPLQJ�LQ�WKH�EODGH�
7KHVH� FUDFNV� ZLOO� OHDG� WR� SUHPDWXUH� EODGH� EUHDNDJH�� � ,I� WKH� EODGH
EUHDNV�GXULQJ�RSHUDWLRQ�DQG�WKH�EODGH�KDV�PXOWLSOH�VWUHVV�FUDFNV��WKH
EODGH�FRXOG�VKDWWHU�LQWR�VHYHUDO�SLHFHV�DQG�HVFDSH�IURP�WKH�SURWHFWLYH
JXDUGV� RI� WKH� VDZPLOO�� � 6PDOO� EODGH� SLHFHV� SURMHFWHG� LQWR� WKH� DUHD
DURXQG� WKH�VDZPLOO�FUHDWHV�D�VDIHW\�KD]DUG� IRU� WKH�RSHUDWRU�DQG�DQ\
E\VWDQGHUV�VXUURXQGLQJ�WKH�PLOO�

�� %ORZ�VDZGXVW�IURP�ERWK�EODGH�JXLGH�DVVHPEOLHV�

�� %HIRUH� LQVWDOOLQJ� D� QHZ� EODGH�� LQVSHFW� WKH� JXLGH� GLVNV�� 5HSODFH� DQ\� GLVNV� WKDW� VKRZ
H[FHVVLYH�ZHDU�RU�GDPDJH�

6HH�)LJXUH������

�� &KHFN�WKDW�WKH�EODGH�JXLGH�UROOHUV�VSLQ�IUHHO\��5HSODFH�DQ\�UROOHU�WKDW�GRHV�QRW�VSLQ�IUHHO\
E\�KDQG�

),*�����

$�5

*XLGH�5ROOHU

7RS�*XLGH�'LVN

%RWWRP�*XLGH�'LVN

��������
��� +'6GRF������ 0DLQWHQDQFH



0DLQWHQDQFH
%ODGH�*XLGHV �
�� ,I�WKH�EODGH�WR�EH�LQVWDOOHG�LV�D�SUHYLRXVO\�XVHG�EODGH��LQVSHFW�LW�IRU�VWUHVV�FUDFNV�

:$51,1*��'2�127�XVH�EODGHV�ZLWK�VWUHVV�FUDFNV��%ODGHV
ZLWK�VWUHVV�FUDFNV�FDQ�VKDWWHU�FDXVLQJ�ERGLO\� LQMXU\�DQG�RU
PDFKLQH�GDPDJH�

�� ,QVWDOO�WKH�EODGH�DQG�WUDFN�LW�RQ�WKH�EODGH�ZKHHOV��6HH�6HFWLRQ������

�� 0DNH�VXUH�WKH�WRS�DQG�ERWWRP�JXLGH�GLVNV�DUH�DOLJQHG�ZLWK�WKH�EDFN�HGJH�RI�WKH�EODGH�

�� &KHFN�WKDW�WKH�GLVNV�DUH�SURSHUO\�VSDFHG�IURP�WKH�EODGH��7KH�ERWWRP�GLVN�VKRXOG�WRXFK
WKH�EODGH��EXW�QRW�GHIOHFW�LW�XSZDUG��$GMXVW�WKH�WRS�GLVN�GRZQ�XQWLO� LW�WRXFKHV�WKH�EODGH�
WKHQ�EDFN�XS�����WXUQ�

�� &KHFN�WKDW�HDFK�JXLGH�UROOHU�LV�SRVLWLRQHG�����´������´�IURP�WKH�EDFN�RI�WKH�EODGH�

�� ,I�D�JURRYH�LV�ZRUQ�LQ�WKH�SRUWLRQ�RI�WKH�UROOHU�ZKHUH�WKH�EODGH�KLWV��DGMXVW�WKH�UROOHU�XS�RU
GRZQ�VR�WKH�EODGH�KLWV�D�QHZ�SRUWLRQ�RI�WKH�UROOHU��5HSODFH�WKH�UROOHU�RQFH�WKHUH�DUH�QR
XQZRUQ�ORFDWLRQV�WR�XVH

��� 0DNH�VXUH�WKH�EODGH�VFUHZ�LQ�WKH�WRS�FHQWHU�RI�WKH�&�IUDPH�LV������������PP��DZD\�IURP
WKH�EODGH�� ,I� QRW�� ORRVHQ� WKH�QXW� DQG�DGMXVW� WKH� VFUHZ�DV�QHFHVVDU\��&KHFN� WKH� VFUHZ
HYHU\�EODGH�FKDQJH��)DLOLQJ�WR�PDLQWDLQ�WKLV�DGMXVWPHQW�ZLOO�OHDG�WR�HDUO\�EODGH�EUHDNDJH�

6HH�)LJXUH������

),*�����

����´������PP�

���������
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0DLQWHQDQFH
6DZGXVW�5HPRYDO�
��� 6DZGXVW�5HPRYDO

�� 5HPRYH� WKH�H[FHVV�VDZGXVW� IURP� WKH�EODGH�ZKHHO�KRXVLQJV�DQG�VDZGXVW�FKXWH�HYHU\
EODGH�FKDQJH�

�� 5HPRYH�DOO� VDZGXVW�DQG�GHEULV� IURP�DURXQG� WKH�YHORFLW\� IXVH�YDOYHV�HYHU\���KRXUV�RI
RSHUDWLRQ��7KH�YDOYHV�DUH�ORFDWHG�DW�WKH�ERWWRP�RI�WKH�ORJ�ORDGHU�F\OLQGHUV�

�� 5HPRYH�VDZGXVW�EXLOGXS�DV�QHFHVVDU\�IURP�WKH�EDWWHU\�ER[�OLG�DQG�WRS�UDLO�FRYHU�

&$87,21��)DLOXUH�WR�UHPRYH�VDZGXVW�EXLOGXS�IURP�WKH�EDW�
WHU\�ER[�OLG�DQG�RU�WUDFN�UDLO�FRYHU�FRXOG�UHVXOW�LQ�GDPDJH�WR
WKHVH� SDUWV� ZKHQ� WKH� VDZ� KHDG� LV� ORZHUHG� WR� LWV� ORZHVW
SRVLWLRQ�

�

��� +'6GRF������ 0DLQWHQDQFH



0DLQWHQDQFH
&DUULDJH�7UDFN��:LSHU�	�6FUDSHUV �
��� &DUULDJH�7UDFN��:LSHU�	�6FUDSHUV

3URSHUO\�PDLQWDLQLQJ�WKH�VDZPLOO�FDUULDJH�WUDFN�LV�FULWLFDO�LQ�SUHYHQWLQJ�FRUURVLRQ�WKDW�FDQ
FDXVH�SLWWLQJ�DQG�VFDOLQJ�RQ� WKH� UDLO� VXUIDFHV��3LWWHG�DQG�VFDOHG� VXUIDFHV�FDQ�� LQ� WXUQ�
FDXVH�URXJK�FXWV�RU�MHUN\�SRZHU�IHHG�PRYHPHQW

6HH�)LJXUH������

�� &OHDQ�WUDFN�UDLOV�WR�UHPRYH�DQ\�VDZGXVW�DQG�VDS�EXLOGXS�HYHU\�HLJKW�KRXUV�RI�RSHUDWLRQ��

8VH�D�OLJKW�JUDGH�VDQGSDSHU�RU�HPHU\�FORWK�WR�VDQG�RII�DQ\�UXVW�RU�RWKHU�DGKHULQJ�SDUWL�
FOHV�IURP�WKH�UDLOV�

&$87,21��.HHS� WUDFN� UDLOV� IUHH�RI� UXVW��)RUPDWLRQ�RI� UXVW
RQ� WKH� WUDFN� UDLO� LQ� WKH�DUHDV�ZKHUH� WKH�FDP�EHDULQJV� UROO
FDQ�FDXVH�UDSLG�GHWHULRUDWLRQ�RI�WKH�WUDFN�UDLO
V�VXUIDFH��

/XEULFDWH�WKH�UDLOV�E\�ZLSLQJ�WKHP�ZLWK�'H[URQ�,,,�$7)�WUDQVPLVVLRQ�IOXLG����:���PRWRU
RLO��RU���LQ���WXUELQH�RLO��2LO�OXEULFDWLRQ�ZLOO�KHOS�SURWHFW�WKH�UDLOV�IURP�FRUURVLYH�HOHPHQWV
VXFK�DV�DFLG� UDLQ�DQG�RU�PRLVWXUH� IURP�QHDUE\�ERGLHV�RI� VDOWZDWHU� �LI� DSSOLFDEOH���7KLV
OXEULFDWLRQ�LV�HVVHQWLDO�WR�PDLQWDLQ�WKH�LQWHJULW\�RI�WKH�WUDFN�UDLOV�DQG�WUDFN�UROOHUV�DQG�WR
DFKLHYH�ORQJ�VHUYLFH�OLIH�

�� 5HPRYH�VDZGXVW� IURP�WKH� WUDFN�UROOHU�KRXVLQJV�DQG� OXEULFDWH� WKH� IHOW� WUDFN�ZLSHU�HYHU\
WZHQW\�ILYH�KRXUV�RI�RSHUDWLRQ�

5HPRYH�WKH�WUDFN�UROOHU�KRXVLQJ�FRYHUV�DQG�EUXVK�DQ\�VDZGXVW�EXLOGXS�IURP�WKH�KRXV�
LQJV�

�� &KHFN�WKH�WUDFN�VFUDSHUV�DV�QHHGHG��0DNH�VXUH�WKH�VFUDSHUV�ILW�ILUPO\�DJDLQVW�WKH�UDLO��,I�D
WUDFN�VFUDSHU�QHHGV�WR�EH�DGMXVWHG��ORRVHQ�WKH�WKXPE�VFUHZ��SXVK�WKH�VFUDSHU�GRZQZDUG
XQWLO�LW�ILWV�ILUPO\�DJDLQVW�WKH�UDLO��DQG�UHWLJKWHQ�WKH�WKXPE�VFUHZ��

&OHDQ�DQG�OXEULFDWH�WKH�XSSHU�WUDFN�ZLSHU�HYHU\�WZHQW\�ILYH�KRXUV�RI�RSHUDWLRQ��8QEROW�WKH
ZLSHU��UHPRYH�LW�IURP�WKH�VDZPLOO��DQG�UHPRYH�DQ\�VDZGXVW�EXLOGXS��6RDN�WKH�IHOW�ZLSHU
ZLWK�'H[URQ�,,,�WUDQVPLVVLRQ�IOXLG����:���PRWRU�RLO�RU���LQ���WXUELQH�RLO��

&$87,21��5HLQVWDOO�WKH�WUDFN�ZLSHU�VR�WKDW�LW�OLJKWO\�WRXFKHV
WKH�WUDFN�UDLO��,I�WKH�ZLSHU�SUHVVHV�WRR�ILUPO\�DJDLQVW�WKH�UDLO�
LW�FDQ�FDXVH�WKH�SRZHU�IHHG�WR�ELQG��

�

��

��
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0DLQWHQDQFH
&DUULDJH�7UDFN��:LSHU�	�6FUDSHUV�
),*�����

&OHDQ�VDZGXVW
IURP�WUDFN�UROOHU
KRXVLQJV

&OHDQ�DQG
OXEULFDWH
WUDFN�ZLSHU

$GMXVW�WUDFN
VFUDSHUV

������

7UDFN
5DLO
��� +'6GRF������ 0DLQWHQDQFH



0DLQWHQDQFH
9HUWLFDO�0DVW�5DLOV �
��� 9HUWLFDO�0DVW�5DLOV

&OHDQ�DQG�OXEULFDWH�WKH�YHUWLFDO�PDVW�UDLOV�HYHU\����KRXUV�RI�RSHUDWLRQ��&OHDQ�ZLWK�VROYHQW
DQG�UHPRYH�DQ\�UXVW�ZLWK�D�OLJKW�JUDGH�VDQG�SDSHU�RU�HPHU\�FORWK��/XEULFDWH�WKH�PDVW�ZLWK
PRWRU�RLO�RU�DXWRPDWLF�WUDQVPLVVLRQ�IOXLG��$7)��

&$87,21��1HYHU�XVH�JUHDVH�RQ�WKH�PDVW�UDLOV�DV�LW�ZLOO�FRO�
OHFW�VDZGXVW�

��� 'UXP�6ZLWFKHV

/XEULFDWH� WKH� XS�GRZQ� DQG� SRZHU� IHHG� GUXP� VZLWFK� FRQWDFWV� LQVLGH� WKH� FRQWURO� SDQHO
HYHU\�ILIW\�KRXUV�RI�RSHUDWLRQ��8VH�RQO\�FRQWDFW�JUHDVH�VXSSOLHG�E\�:RRG�0L]HU��5HPRYH
WKH�FRQWURO�SDQHO�FRYHU��8VH�D�FRWWRQ�VZDE�WR�DSSO\�JUHDVH�WR�WKH�VZLWFK�FRQWDFW�HQGV�

:$51,1*��'UXP�VZLWFK�JUHDVH�FRQWDLQV�3HWUROHXP�+\GUR�
FDUERQ� /XEULFDQW�� (\H� DQG� VNLQ� LUULWDQW�� ,I� LQWURGXFHG� LQWR
H\HV��IOXVK�ZLWK�ZDWHU�IRU�DW�OHDVW����PLQXWHV��,I�ILOP�RU�LUULWD�
WLRQ�SHUVLVWV��VHHN�PHGLFDO�DWWHQWLRQ��:DVK�VNLQ�ZLWK�VRDS
DQG�ZDWHU�� ,I� LQJHVWHG��GR�QRW� LQGXFH�YRPLWLQJ� ��FRQWDFW�D
SK\VLFLDQ��.((3�287�2)�7+(�5($&+�2)�&+,/'5(1�

��

��
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0DLQWHQDQFH
0LVFHOODQHRXV�
��� 0LVFHOODQHRXV

�� 2LO�DOO�FKDLQV�ZLWK�'H[URQ�,,,�$7)�HYHU\�ILIW\�KRXUV�RI�RSHUDWLRQ�

&$87,21�� 'R� QRW� XVH� FKDLQ� OXEH�� ,W� FDXVHV� VDZGXVW
EXLOGXS�LQ�FKDLQ�OLQNV��

�� $SSO\�D�WKLQ�ILOP�RI�D�1/*,�1R����JUDGH�OLWKLXP�JUHDVH�WR�WKH�EODGH�JXLGH�DUP�HYHU\�ILIW\
KRXUV�RI�RSHUDWLRQ�WR�KHOS�SUHYHQW�LW�IURP�UXVWLQJ��

�� $GMXVW� WKH� EODGH� JXLGH� DUP� GULYH� FKDLQ� DV� QHFHVVDU\�� 7R� DGMXVW� WKH� FKDLQ�� ORRVHQ� WKH
EODGH�JXLGH�DUP�PRWRU�PRXQWLQJ�SODWH�EROWV�DQG�VOLGH�WKH�PRWRU�WR�WDNH�VODFN�RXW�RI�WKH
FKDLQ

�� *UHDVH�WKH�FODPS�PHFKDQLVP��ORDGLQJ�DUPV��FOXWFK�KDQGOH�SLYRW�DQG�VLGH�VXSSRUWV�ZLWK�D
1/*,�1R����JUDGH�OLWKLXP�JUHDVH�HYHU\�ILIW\�KRXUV�RI�RSHUDWLRQ�

�� /XEULFDWH�WKH�ERDUG�UHWXUQ�SLYRW�HYHU\�ILIW\�KRXUV�RI�RSHUDWLRQ�ZLWK�D�1/*,�1R����JUDGH�OLWK�
LXP�JUHDVH��$SSO\�JUHDVH�WR�WKH�JUHDVH�ILWWLQJ�RQ�WKH�ERDUG�UHWXUQ�SLYRW�WXEH�

�� &KHFN�WKH�PLOO�DOLJQPHQW�HYHU\�VHWXS��6HH�6HFWLRQ����$OLJQPHQW��

�� /XEULFDWH�WKH�WHQVLRQHU�VFUHZ�WKUHDGV�ZLWK�D�1/*,�1R����JUDGH�OLWKLXP�JUHDVH�DV�QHHGHG

),*�����

��

��

$5

��

��

*UHDVH�7HQVLRQHU
6FUHZ�7KUHDGV

������
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0DLQWHQDQFH
0LVFHOODQHRXV �
�� 0DNH�VXUH�DOO�VDIHW\�ZDUQLQJ�GHFDOV�DUH�UHDGDEOH��5HPRYH�VDZGXVW�DQG�GLUW��5HSODFH�DQ\
GDPDJHG�RU�XQUHDGDEOH�GHFDOV� LPPHGLDWHO\��2UGHU�GHFDOV� IURP�\RXU�&XVWRPHU�6HUYLFH
5HSUHVHQWDWLYH��
0DLQWHQDQFH +'6GRF������ ���



0DLQWHQDQFH
%ODGH�:KHHO�6FUDSHUV�
��� %ODGH�:KHHO�6FUDSHUV

,QVSHFW�WKH�EODGH�ZKHHO�VFUDSHUV�DW�HYHU\�EODGH�FKDQJH��7KH�VFUDSHUV�DUH�VHOI�DGMXVWLQJ
DQG�RQO\�QHHGV�WR�EH�UHSODFHG�ZKHQ�WKH\�QR�ORQJHU�FRQWDFW�WKH�EODGH�ZKHHOV�

��� %UDNH�6WUDS�$GMXVWPHQW

&KHFN� WKH�EUDNH� VWUDS� IRU�ZHDU� HYHU\� ����KRXUV� RI� RSHUDWLRQ��5HSODFH� LI� GDPDJHG�RU
ZRUQ�

$OVR�FKHFN�DQG�DGMXVW�WKH�EUDNH�VWUDS�LI�WKH�EODGH�GRHV�QRW�VWRS�TXLFNO\��XQXVXDO�VRXQGV
RFFXU�ZKHQ�WKH�EUDNH�LV�DSSOLHG�

6HH�)LJXUH������7R�DGMXVW�WKH�EUDNH�VWUDS�WHQVLRQ��UHPRYH�EUDNH�VWUDS�FRYHU���UHPRYH�WKH

IRXU�EROWV�VKRZQ�EHORZ��FKRRVH�WKH�SURSHU�VHW�RI�KROHV�WR�WHQVLRQ�RU�ORRVHQ�WKH�VWUDS�DQG
LQVWDOO�WKH�EROWV�WR�WKHVH�KROHV��7LJKWHQ�WKH�EROWV�

),*�����

���

&KRRVH�WKH
SURSHU�KROHV

������
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0DLQWHQDQFH
'ULYH�%HOW�$GMXVWPHQW �
���� 'ULYH�%HOW�$GMXVWPHQW

'$1*(5��1HYHU�DGMXVW�WKH�GULYH�EHOWV�ZKLOH�WKH�HQJLQH�LV
UXQQLQJ��)DLOXUH�WR�GR�VR�PD\�UHVXOW�LQ�VHULRXV�LQMXU\�

3HULRGLFDOO\�FKHFN�WKH�GULYH�EHOW�IRU�ZHDU��5HSODFH�DQ\�GDPDJHG�RU�ZRUQ�EHOWV�DV�QHHGHG�

6HH�)LJXUH������$GMXVW�SURSHU�GULYH�EHOW�WHQVLRQ�XVLQJ�WKH�EROW�ORFDWHG�EHWZHHQ�WKH�GULYH
VLGH�ZKHHO�FRYHUV��7R�WLJKWHQ�GULYH�EHOW�WXUQ�WKH�EROW�FORFNZLVH��7R�ORRVHQ�GULYH�EHOW�WXUQ

WKH�EROW�FRXQWHU���FORFNZLVH�

),*�����

$5

������

7XUQ�FORFNZLVH
WR�WLJKWHQ

7XUQ�FRXQWHU���
FORFNZLVH
WR�ORRVHQ
0DLQWHQDQFH +'6GRF������ ����



0DLQWHQDQFH
+\GUDXOLF�6\VWHP�
���� +\GUDXOLF�6\VWHP

�� &KHFN�WKH�K\GUDXOLF�IOXLG�OHYHO�HYHU\�ILIW\�KRXUV�RI�RSHUDWLRQ��$GG�IOXLG�DV�QHFHVVDU\��7KH
OHYHO� LQ� WKH�K\GUDXOLF� SXPS�VKRXOG�EH������ ���PP�� IURP� WKH� WRS�ZLWK�DOO� F\OLQGHUV� FRO�
ODSVHG��

,I�KXPLGLW\�LV�D�SUREOHP�RU�WKH�PLOO�LV�XVHG�RXWVLGH�LQ�KXPLG�ZHDWKHU��GUDLQ�DQG�UHSODFH�WZR
TXDUWV� ����� OLWHUV��RI� IOXLG�HYHU\�VL[�PRQWKV��7KLV�ZLOO�GUDLQ�DQ\�DFFXPXODWHG�ZDWHU�DQG
KHOS�SUHYHQW�SXPS�IDLOXUH�GXH�WR�ZDWHU�LQJHVWLRQ��,W�DOVR�ZLOO�SUHYHQW�H[FHVVLYH�IOXLG�ZHDU
DQG�DOORZ�WKH�IOXLG�WR�PDLQWDLQ�LWV�KRW�HQG�SHUIRUPDQFH��,I�KXPLGLW\�LV�QRW�D�SUREOHP��GUDLQ
DQG�UHSODFH�RQH�JDOORQ������OLWHUV��RI�IOXLG�HYHU\�\HDU�WR�SUHYHQW�IOXLG�ZHDU�

6HH�)LJXUH������,I�\RX�DUH�RSHUDWLQJ�LQ�WHPSHUDWXUHV������WR������)�������WR�����&���XVH
DQ�DOO�ZHDWKHU�K\GUDXOLF�IOXLG�VXFK�DV�([[RQ�8QLYLV�-����)RU�DOWHUQDWH�IOXLGV�DQG�RU�RWKHU
WHPSHUDWXUH�UDQJHV��UHIHU�WR�WKH�FKDUW�EHORZ��2SHUDWLQJ�DERYH�WKH�UHFRPPHQGHG�WHPSHU�
DWXUH�UDQJH�RI�D�IOXLG�FRXOG�UHVXOW�LQ�H[FHVVLYH�SXPS�ZHDU��2SHUDWLQJ�EHORZ�WKH�UHFRP�
PHQGHG�WHPSHUDWXUH�UDQJH�FRXOG�UHVXOW�LQ�UHGXFHG�K\GUDXOLF�F\OLQGHU�VSHHG��7R�FKDQJH
IOXLG�W\SHV��UHSODFH�RQH�JDOORQ�RI�WKH�FXUUHQW�IOXLG�ZLWK�RQH�JDOORQ�RI�WKH�DOWHUQDWH�IOXLG�

�� 5HSODFH�WKH�K\GUDXOLF�V\VWHP�FDUWULGJH�ILOWHU�HYHU\�����KRXUV�RI�RSHUDWLRQ�

),*�����
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0DLQWHQDQFH
+\GUDXOLF�6\VWHP �
�� ,QVSHFW�WKH�K\GUDXOLF�SXPS�PRWRU�EUXVKHV�HYHU\�����KRXUV�RI�RSHUDWLRQ��5HPRYH�EUXVK
GXVW�DQG�UHSODFH�WKH�EUXVKHV�LI�WKH\�ZRUQ�WR�D�OHQJWK�RI����´�RU�VKRUWHU�

&$87,21��'R�QRW�RSHUDWH�WKH�K\GUDXOLF�V\VWHP�LI�WKH�SXPS
PRWRU�EUXVKHV�DUH�ZRUQ�VKRUWHU� WKDQ����´��'DPDJH�WR� WKH
SXPS�PRWRU�PD\�UHVXOW�

�� 3HULRGLFDOO\�FKHFN�DOO�K\GUDXOLF�OLQHV�DQG�ILWWLQJ�DV�QHHGHG��5HSODFH�DV�QHFHVVDU\�

���
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0DLQWHQDQFH
8S�'RZQ�6\VWHP�
���� 8S�'RZQ�6\VWHP

�� $GMXVW�WKH�XS�GRZQ�FKDLQ�WHQVLRQ�DV�QHHGHG��0HDVXUH�FKDLQ�WHQVLRQ�ZLWK�WKH�KHDG�DOO�WKH
ZD\�WR�WKH�WRS�RI�WKH�YHUWLFDO�PDVW��)LQG�WKH�FKDLQ�DGMXVWLQJ�EROW�DW�WKH�ERWWRP�RI�WKH�PDVW�
8VH�WKH�DGMXVWPHQW�QXW� WR�DGMXVW� WKH�EROW�XQWLO� WKH�FHQWHU�RI� WKH�FKDLQ�FDQ�EH�GHIOHFWHG
���´�����FP��ZLWK�D���OE�������.*��GHIOHFWLRQ�IRUFH�

&$87,21��'R�QRW�RYHU�WHQVLRQ�WKH�FKDLQ��2YHU�WHQVLRQLQJ
WKH�FKDLQ�PD\�OHDG�WR�HDUO\�IDLOXUH�RI�WKH�JHDU�UHGXFHU�

6HH�)LJXUH������

�� $GMXVW� WKH�PRWRU� EHOW� WHQVLRQ� DV� QHHGHG�� 7R� GR� WKLV�� ORRVHQ� WKH�PRWRU�PRXQWLQJ� EROWV
DQG�VOLGH�WKH�PRWRU�DORQJ�WKH�PRXQWLQJ�SODWH��RU�WXUQ�LW�WRJHWKHU�ZLWK�WKH�PRXQWLQJ�SODWH�
XQWLO�WKH�EHOW�LV�SURSHUO\�WHQVLRQHG�

3HULRGLFDOO\�FKHFN�WKH�EHOW�IRU�ZHDU��5HSODFH�DQ\�GDPDJHG�RU�ZRUQ�EHOWV�DV�QHHGHG�

�� &KHFN�WKH�XS�GRZQ�JHDUER[�RLO�OHYHO��$GG�D�V\QWKHWLF�JHDU�RLO�VXFK�DV�0RELO�6+&�����DV
QHHGHG��

'UDLQ�DQG�UHILOO�WKH�JHDUER[�ZLWK����RXQFHV�RI�RLO�DIWHU�HYHU\������KRXUV�RI�VDZPLOO�RSHUD�

),*�����

$GMXVWPHQW
1XWV

$5
���� +'6GRF������ 0DLQWHQDQFH



0DLQWHQDQFH
8S�'RZQ�6\VWHP �
WLRQ�RU�RQFH�D�\HDU��ZKLFKHYHU�FRPHV�ILUVW�

:RRG�0L]HU�RIIHUV�UHSODFHPHQW�JHDU�RLO�LQ���RXQFH�ERWWOHV�

�� ,QVSHFW� WKH�XS�GRZQ�PRWRU�EUXVKHV�HYHU\�����KRXUV�RI�RSHUDWLRQ��5HPRYH�EUXVK�GXVW
DQG�UHSODFH�WKH�EUXVKHV�LI�WKH\�ZRUQ�WR�D�OHQJWK�RI����´�RU�VKRUWHU�

&$87,21��'R�QRW�RSHUDWH�WKH�XS�GRZQ�V\VWHP�LI�WKH�PRWRU
EUXVKHV� DUH� ZRUQ� VKRUWHU� WKDQ� ���´�� 'DPDJH� WR� WKH
XS�GRZQ�PRWRU�PD\�UHVXOW�

���
0DLQWHQDQFH +'6GRF������ ����



0DLQWHQDQFH
3RZHU�)HHG�
���� 3RZHU�)HHG

�� $GMXVW�WKH�SRZHU�IHHG�FKDLQ�DV�QHHGHG��0HDVXUH�WKH�SRZHU�IHHG�FKDLQ�WHQVLRQ�ZLWK�WKH
VDZ�KHDG�DOO�WKH�ZD\�WRZDUG�WKH�IURQW�RI�WKH�PLOO��8VH�WKH�WZR�ORFN�QXWV�DW�WKH�UHDU�RI�WKH
PLOO� WR�WLJKWHQ�RU�ORRVHQ�WKH�SRZHU�IHHG�FKDLQ��$GMXVW�WKH�FKDLQ�XQWLO� LW�PHDVXUHV���WR��
LQFKHV�������WR������FP��IURP�WKH�WRS�RI�WKH�WRS�UDLO�DW�LWV�ORZHVW�SRLQW�

&$87,21��'R�QRW�RYHUWLJKWHQ� WKH� IHHG�FKDLQ��'DPDJH�WR
WKH�SRZHU�IHHG�PRWRU�PD\�UHVXOW�

6HH�)LJXUH�������

),*�����

)HHG�&KDLQ
$GMXVWPHQW�1XWV

�+����%
���� +'6GRF������ 0DLQWHQDQFH



0DLQWHQDQFH
&KDUJLQJ�7KH�%DWWHU\��'&�2QO\� �
���� &KDUJLQJ�7KH�%DWWHU\��'&�2QO\�

'$1*(5��%DWWHULHV� H[SHO� H[SORVLYH� JDVHV��.HHS� VSDUNV�
IODPHV��EXUQLQJ�FLJDUHWWHV��RU�RWKHU�LJQLWLRQ�VRXUFHV�DZD\�DW
DOO� WLPHV�� $OZD\V� ZHDU� VDIHW\� JRJJOHV� DQG� D� IDFH� VKLHOG
ZKHQ� ZRUNLQJ� QHDU� EDWWHULHV�� )DLOXUH� WR� GR� VR� ZLOO� FDXVH

VHULRXV�LQMXU\��

:$51,1*��%DWWHU\�SRVWV�� WHUPLQDOV�DQG� UHODWHG�DFFHVVR�
ULHV�FRQWDLQ�OHDG�DQG�OHDG�FRPSRXQGV��FKHPLFDOV�NQRZQ�WR
WKH� 6WDWH� RI� &DOLIRUQLD� WR� FDXVH� FDQFHU� DQG� UHSURGXFWLYH
KDUP��:DVK�KDQGV�DIWHU�KDQGOLQJ�

:$51,1*��&KDUJH�WKH�EDWWHU\�LQ�D�ZHOO�YHQWLODWHG�DUHD��'R
QRW�DWWHPSW�WR�FKDUJH�D�IUR]HQ�EDWWHU\��

8VH�H[WUHPH�FDUH�WR�DYRLG�VSLOOLQJ�RU�VSODVKLQJ�HOHFWURO\WH
�ZKLFK�LV�GLOXWH�VXOIXULF�DFLG��DV�LW�FDQ�GHVWUR\�FORWKLQJ�DQG
EXUQ�WKH�VNLQ��,I�HOHFWURO\WH�LV�VSLOOHG�RU�VSODVKHG�RQ�FORWKLQJ
RU�WKH�ERG\��LW�VKRXOG�EH�QHXWUDOL]HG�LPPHGLDWHO\�DQG�WKHQ
ULQVHG� ZLWK� FOHDQ� ZDWHU�� $� VROXWLRQ� RI� EDNLQJ� VRGD�� RU
KRXVHKROG�DPPRQLD��DQG�ZDWHU�PD\�EH�XVHG�DV�D�QHXWUDO�
L]HU�

(OHFWURO\WH�VSODVKHG�LQWR�WKH�H\HV�LV�H[WUHPHO\�GDQJHURXV�
,I�WKLV�VKRXOG�KDSSHQ��IRUFH�WKH�H\H�RSHQ�DQG�IORRG�LW�ZLWK
FRRO��FOHDQ�ZDWHU�IRU�DSSUR[LPDWHO\�ILIWHHQ�PLQXWHV��$�GRF�
WRU�VKRXOG�EH�FDOOHG�LPPHGLDWHO\�ZKHQ�WKH�DFFLGHQW�RFFXUV
DQG� ³RQ�WKH�VSRW´�PHGLFDO� DWWHQWLRQ� JLYHQ� LI� SRVVLEOH�� ,I� D
GRFWRU�FDQQRW�FRPH� WR� WKH�VFHQH�RI� WKH�DFFLGHQW� LPPHGL�
DWHO\��IROORZ�KLV�LQVWUXFWLRQV�FRQFHUQLQJ�DFWLRQV�WR�WDNH��'R
QRW�DGG�H\H�GURSV�RU�RWKHU�PHGLFDWLRQ�XQOHVV�DGYLVHG�WR�GR
VR�E\�WKH�GRFWRU��'R�QRW�SODFH�D�EDWWHU\�RU�DFLG�ZLWKLQ�WKH
UHDFK� RI� FKLOGUHQ�� ,I� DFLG� �HOHFWURO\WH�� LV� WDNHQ� LQWHUQDOO\
GULQN� ODUJH�TXDQWLWLHV�RI�ZDWHU�RU�PLON��)ROORZ�ZLWK�PLON�RI
PDJQHVLD�� EHDWHQ� HJJ� RU� YHJHWDEOH� RLO�� &DOO� D� SK\VLFLDQ
LPPHGLDWHO\�

,I� HOHFWURO\WH� LV� VSLOOHG� RU� VSODVKHG� RQ� DQ\� VXUIDFH� RI� WKH
PDFKLQH�� LW� VKRXOG� EH� QHXWUDOL]HG� DQG� ULQVHG� ZLWK� FOHDQ
ZDWHU�

&$87,21�� 'R� QRW� RYHUFKDUJH� WKH� EDWWHU\�� 2YHUFKDUJLQJ

��%DWWHU\�&RXQFLO�,QWHUQDWLRQDO��FRS\ULJKW�����
0DLQWHQDQFH +'6GRF������ ����



0DLQWHQDQFH
&KDUJLQJ�7KH�%DWWHU\��'&�2QO\��
PD\�UHGXFH�WKH�RYHUDOO�VHUYLFH�OLIH�RI�WKH�EDWWHU\�

&$87,21�� %H� VXUH� WKH� EDWWHU\� LV� IXOO\� FKDUJHG� EHIRUH
WUDQVSRUWLQJ�WKH�VDZPLOO��,I�WKH�EDWWHU\�LV�QRW�IXOO\�FKDUJHG�
H[FHVVLYH�YLEUDWLRQ�FRXOG�UHGXFH�WKH�RYHUDOO�VHUYLFH� OLIH�RI
WKH�EDWWHU\�

127(�� $� IXVH� WHUPLQDO� H[WHQVLRQ� VWXG� LV� SURYLGHG� LQ� WKH
IXVH�ER[��7KH�H[WHQVLRQ�PD\�EH�XVHG� WR� WHPSRUDULO\�FRQ�
QHFW� D� EDWWHU\� FKDUJHU� RU� MXPSHU� FDEOHV� WR� UDLVH� WKH� VDZ
KHDG�IURP�WKH�WRZLQJ�SRVLWLRQ�VR�WKH�EDWWHU\�ER[�OLG�FDQ�EH
UHPRYHG��6HH�6HFWLRQ� ���� IRU� LQVWUXFWLRQV� FRQFHUQLQJ� WKH
IXVH�WHUPLQDO�H[WHQVLRQ�VWXG�

�� 5DLVH�WKH�VDZ�KHDG�WR�DFFHVV�WKH�EDWWHU\�ER[�

�� 7XUQ�WKH�NH\�WR�WKH�2))������SRVLWLRQ�DQG�UHPRYH�WKH�NH\�

�� 5HPRYH�WKH�WZR�QXWV�DQG�IODW�ZDVKHUV�KROGLQJ�WKH�EDWWHU\�ER[�OLG�WR�WKH�EDWWHU\�ER[�

�� 5HPRYH�WKH�EDWWHU\�ER[�OLG�

�� &OHDQ�WKH�EDWWHU\�WHUPLQDOV�LI�QHFHVVDU\�

�� &RQQHFW�WKH�SRVLWLYH�FKDUJHU�MXPSHU�FDEOH�GLUHFWO\�WR�WKH�SRVLWLYH�EDWWHU\�WHUPLQDO�

�� &RQQHFW�WKH�QHJDWLYH�FKDUJHU�MXPSHU�FDEOH�WR�D�JURXQGHG�PHWDO�VXUIDFH�

�� )ROORZ�WKH�LQVWUXFWLRQV�VXSSOLHG�ZLWK�\RXU�VSHFLILF�EDWWHU\�FKDUJHU�

,03257$17�� %H� FDUHIXO� QRW� WR� RYHUFKDUJH� WKH� EDWWHU\�
HVSHFLDOO\� ZKHQ� XVLQJ� D� KLJK�UDWH� RU� ³ERRVW´� FKDUJHU� ���
DPSV� RU� KLJKHU��� 7KHVH� DUH� LQWHQGHG� WR� TXLFNO\� FKDUJH� D
JRRG�EDWWHU\�WKDW� LV�GLVFKDUJHG��7KH\�DUH�QRW� LQWHQGHG�IRU
XQDWWHQGHG�RU�ORQJ�WHUP�FKDUJLQJ�

�� $IWHU�WKH�EDWWHU\�LV�FRPSOHWHO\�UHFKDUJHG��UHPRYH�WKH�QHJDWLYH�FKDUJHU�MXPSHU�FDEOH�IURP
JURXQG�

��� 5HPRYH�WKH�SRVLWLYH�FKDUJHU�MXPSHU�FDEOH�IURP�WKH�EDWWHU\�

��� 5HSODFH�WKH�EDWWHU\�ER[�OLG�DQG�UHSODFH�WKH�IODW�ZDVKHUV�DQG�QXWV�

�

���� +'6GRF������ 0DLQWHQDQFH



7URXEOHVKRRWLQJ�*XLGH
6DZLQJ�3UREOHPV �
6(&7,21�����7528%/(6+227,1*�*8,'(

��� 6DZLQJ�3UREOHPV

352%/(0 &$86( 62/87,21

%ODGHV�'XOO�4XLFNO\ 'LUW\�ORJV &OHDQ�RU�GHEDUN�ORJV��HVSH�
FLDOO\�RQ�HQWU\�VLGH�RI�WKH�FXW

:KHQ�JULQGLQJ�WHHWK��KHDWLQJ�
WRR�PXFK�DQG�FDXVLQJ�WHHWK�WR�
VRIWHQ

*ULQG�MXVW�HQRXJK�PHWDO�WR�
UHVWRUH�VKDUSQHVV�WR�WKH�
WHHWK��8VH�ZDWHU�FRRODQW�ZKLOH�
VKDUSHQLQJ�EODGH

3RRU�VKDUSHQLQJ�WHFKQLTXHV 0DNH�VXUH�WKH�WLS�LV�EHLQJ�
VKDUSHQHG�FRPSOHWHO\��6HH�
6KDUSHQHU�0DQXDO�

%ODGHV�%UHDN�3UHPDWXUHO\ 5XEEHU�EHOWV�RQ�EODGH�ZKHHOV�
ZRUQ�WR�D�SRLQW�WKDW�EODGH�FRQ�
WDFWV�PHWDO�SXOOH\���ORRN�IRU�
VKLQ\�VSRWV�RQ�HGJH�RI�ZKHHOV

&KDQJH�EODGH�ZKHHO�EHOWV�
�%����

3RRU�VKDUSHQLQJ�WHFKQLTXHV 6HH�6KDUSHQHU�0DQXDO

7HQVLRQ�WRR�WLJKW 7HQVLRQ�EODGH�WR�UHFRP�
PHQGHG�VSHFLILFDWLRQV

%ODGH�'RHV�1RW�7UDFN�5LJKW�
RQ�'ULYH�:KHHO

&DQW�DGMXVWPHQW�LV�LQFRUUHFW 5HDGMXVW�

)ODW�ZRUQ�EHOWV 5HSODFH�%����EHOWV

%ODGH�*XLGHV�'R�1RW�6SLQ�
:KLOH�&XWWLQJ

)UR]HQ�EHDULQJV 5HSODFH�EHDULQJV

6WLII�EHDULQJV *UHDVH�EHDULQJV

%ODGH�'RHV�1RW�6WRS�,PPHGL�
DWHO\�$IWHU�'LVHQJDJLQJ

%UDNH�VWUDS�WRR�ORRVH $GMXVW�EUDNH�VWUDS

'ULYH�%HOWV�&RPH�2II�3XOOH\V�
:KHQ�'LVHQJDJLQJ�%ODGH

%UDNH�VWUDS�WRR�ORRVH $GMXVW�EUDNH�VWUDS

%UDNH�GUXP�PLVDOLJQHG 5HDOLJQ�RQ�GULYH�VKDIW

%UDNH�VWUDS�WLJKWHQHG�ZLWK�RQH�
HGJH�WRR�ORRVH�DQG�RQH�HGJH�
WRR�WLJKW

$GMXVW�EUDNH�VWUDS

'ULYH�%HOWV�:HDU�3UHPDWXUHO\�
RU�-XPS

(QJLQH�PRWRU�DQG�GULYH�SXO�
OH\V�RXW�RI�DOLJQPHQW

$OLJQ�SXOOH\V�6HH�6HFWLRQ�����
(QJLQH�0RWRU�DQG�'ULYH�3XO�
OH\V�$OLJQPHQW�
7URXEOHVKRRWLQJ�*XLGH +'6GRF������ ���



7URXEOHVKRRWLQJ�*XLGH
6DZLQJ�3UREOHPV�
352%/(0� &$86( 62/87,21

%RDUGV�7KLFN�2U�7KLQ�2Q�
(QGV�2U�0LGGOH�2I�%RDUG�

6WUHVV�LQ�ORJ�ZKLFK�FDXVHV�ORJ�
WR�QRW�OD\�IODW�RQ�WKH�EHG�

$IWHU�ORJ�KDV�EHHQ�VTXDUHG��
WDNH�HTXDO�FXWV�RII�RSSRVLQJ�
VLGHV��7DNH�D�ERDUG�RII�WKH�
WRS��7XUQ�WKH�ORJ�����GHJUHHV��
7DNH�D�ERDUG�RII��5HSHDW��
NHHSLQJ�WKH�KHDUW�LQ�WKH�PLG�
GOH�RI�WKH�FDQW��DQG�PDNLQJ�LW�
\RXU�ODVW�FXW�

6HW�LQ�WHHWK� 5HVKDUSHQ�DQG�UHVHW�EODGH�

%HG�UDLOV�PLVDOLJQHG� 5HDOLJQ�VDZPLOO�

+HLJKW�$GMXVWPHQW�-XPSV�RU�
6WXWWHUV�:KHQ�0RYLQJ�8S�RU�
'RZQ�

0DVW�QHHGV�OXEULFDWLRQ� /XEULFDWH�PDVW�WUDFN�VXUIDFH�

8S�GRZQ�FKDLQ�LPSURSHUO\�
DGMXVWHG�

$GMXVW�XS�GRZQ�FKDLQ�

9HUWLFDO�ZHDU�SDGV�DUH�WRR�
WLJKW�

$GMXVW�SDGV�

'ULYH�EHOW�V��ORRVH� $GMXVW�EHOWV�

/XPEHU�,V�1RW�6TXDUH 9HUWLFDO�VLGH�VXSSRUWV�QRW�
VTXDUH�WR�EHG

$GMXVW�VLGH�VXSSRUWV�

%ODGH�QRW�SDUDOOHO�WR�EHG�UDLOV $GMXVW�EHG�UDLOV�SDUDOOHO�WR�
EODGH�

6DZGXVW�RU�EDUN�EHWZHHQ�FDQW�
DQG�EHG�UDLOV

5HPRYH�SDUWLFOHV

7RRWK�VHW�SUREOHPV 5HVKDUSHQ�DQG�UHVHW�EODGH

6DZGXVW�%XLOGV�8S�2Q�7UDFN ([FHVVLYH�RLOLQJ 'R�QRW�RLO�WUDFN

7UDFN�ZLSHUV�ZRUQ $GMXVW�ZLSHUV�WR�ILUPO\�FRQWDFW�
WUDFN

7UDFN�LV�VWLFN\ &OHDQ�WUDFN�ZLWK�VROYHQW�DQG�
DSSO\�VLOLFRQH�VSUD\

:DY\�&XWV ([FHVVLYH�IHHG 6ORZ�IHHG�UDWH

,PSURSHUO\�VKDUSHQHG�EODGH�
�7KLV�ZLOO�EH�WKH�SUREOHP�����
RI�WKH�WLPH��

5HVKDUSHQ�EODGH��6HH�6KDUS�
HQHU�0DQXDO���UHDG�HQWLUH�
PDQXDO��

%ODGH�JXLGHV�LPSURSHUO\�
DGMXVWHG

$GMXVW�EODGH�JXLGHV�

6DS�EXLOGXS�RQ�EODGH 8VH�:DWHU�/XEH�

7RRWK�VHW�SUREOHP 5HVKDUSHQ�DQG�UHVHW�EODGH
��� +'6GRF������ 7URXEOHVKRRWLQJ�*XLGH



7URXEOHVKRRWLQJ�*XLGH
(OHFWULFDO�3UREOHPV �
��� (OHFWULFDO�3UREOHPV

352%/(0 &$86( 62/87,21

8S�GRZQ�([FHVVLYHO\�6ORZ� 9HUWLFDO�ZHDU�SDGV�WRR�WLJKW� $GMXVW�SDGV�

8S�GRZQ�EHOW�ORRVH� $GMXVW�EHOW�WR�EH�DV�ORRVH�DV�
SRVVLEOH�ZLWKRXW�VOLSSLQJ

:RUQ�XS�GRZQ�PRWRU�RU�PRWRU�
EUXVKHV�

5HSODFH�XS�GRZQ�PRWRU�RU�
PRWRU�EUXVKHV�

8S�GRZQ�2U�3RZHU�)HHG�
0RWRUV�'R�1RW�:RUN�

:RUQ�GLUW\�FRQWDFWV�LQ�GUXP�
VZLWFK�

5HSODFH�VZLWFK�RU�UHPRYH�FRQ�
WURO�SDQHO�FRYHU�DQG�FOHDQ�FRQ�
WDFWV�

%DG�NH\�VZLWFK� 5HSODFH�NH\�VZLWFK�

&LUFXLW�EUHDNHU� 5HVHW�EUHDNHU�LQ�FRQWURO�ER[�
�6HH�6HFWLRQ�������

%XUQHG�RXW�PRWRU� 5HSODFH�PRWRU�

%DG�FRQQHFWLRQ�RQ�EDWWHU\�
SRVW�RU�ORRVH�ZLUH�

&KHFN�IRU�ORRVH�ZLUH�RU�WHUPL�
QDO�FRQQHFWLRQV�

3RZHU�)HHG�0RWRU�'RHV�1RW�
:RUN�

6DZGXVW�EXLOGXS�LQ�WKH�SRZHU�
IHHG�SXOOH\V�

6DZGXVW�EXLOGXS�SXWV�PHFKDQ�
LFDO�ELQG�RQ�SRZHU�IHHG�ZKLFK�
FDXVHV�DXWRPDWLF�PRWRU�SUR�
WHFWLRQ�FLUFXLW�WR�DFWLYDWH��
5HPRYH�VDZGXVW�IURP�SXOOH\V�
DQG�RSHUDWH�QRUPDOO\��,I�PRWRU�
GRHV�QRW�RSHUDWH�DIWHU�VDZGXVW�
UHPRYDO��UHVHW����DPS�FLUFXLW�
EUHDNHU�RQ�WKH�IURQW�RI�WKH�FRQ�
WURO�ER[�

8S�'RZQ�2U�3RZHU�)HHG�
6ZLWFKHV�5HPDLQ�(QJDJHG�
:KHQ�6ZLWFK�,V�5HOHDVHG�

:RUQ�RU�GLUW\�FRQWDFWV�LQ�GUXP�
VZLWFK�

0DQXDOO\�PRYH�WKH�SRZHU�IHHG�
RU�XS�GRZQ�VZLWFK�EDFN�WR�
QHXWUDO�RU��RII��SRVLWLRQ��
5HSODFH�GUXP�VZLWFK�RU�
UHPRYH�FRQWURO�SDQHO�FRYHU�
DQG�FOHDQ�DQG�OXEULFDWH�FRQ�
WDFWV�127(��8VH�RQO\�FRQWDFW�
JUHDVH�VXSSOLHG�E\�
:RRG�0L]HU��

'UXP�VZLWFK�VSULQJ�EURNHQ� 0DQXDOO\�PRYH�WKH�SRZHU�IHHG�
RU�XS�GRZQ�VZLWFK�EDFN�WR�
QHXWUDO�RU��RII��SRVLWLRQ��
5HSODFH�GUXP�VZLWFK�VSULQJ�
7URXEOHVKRRWLQJ�*XLGH +'6GRF������ ���



7URXEOHVKRRWLQJ�*XLGH
(OHFWULFDO�3UREOHPV�
8S�'RZQ�2U�3RZHU�)HHG�
0RWRUV�2YHUKHDW�$QG�/RRVH�
3RZHU�

6\VWHP�RYHUORDG�RU�ELQG�
RFFXUUHG��

&RUUHFW�SUREOHP��6HH�6HFWLRQ�
����3RZHU�)HHG�3UREOHPV��
$OORZ�PRWRU�WR�FRRO�EHIRUH�
UHVWDUWLQJ��

1RUPDO�RSHUDWLRQ�IDFWRUV�
H[FHHGHG��HJ��XS�GRZQ�FRQ�
WURO�MRFNH\HG�H[FHVVLYHO\��

$OORZ�PRWRU�WR�FRRO�EHIRUH�
UHVWDUWLQJ�

(YHU\WKLQJ�:RUNV�$QG�7KHQ�
&XWV�2XW���:RUNV�$JDLQ�

%DG�EDWWHU\��IXVH��RU�JURXQG�
FRQQHFWLRQ�

&KHFN�DQG�WLJKWHQ�FRQQHF�
WLRQV�

1RWKLQJ�:RUNV�(OHFWULFDOO\� 'HDG�EDWWHU\� &KHFN�IRU�VKRUW�FLUFXLW�RU�WXUQ�
2))�NH\�

%ORZQ�IXVH� 5HSODFH�

&RUURVLRQ�RQ�EDWWHU\�SRVW� 5HPRYH�FRQQHFWLRQ�DQG�FOHDQ�
SRVWV�

%DWWHU\�:LOO�1RW�6WD\�&KDUJHG� .H\�VZLWFK�OHIW�21� 7XUQ�VZLWFK�2))�ZKHQ�QRW�LQ�
XVH�

6KRUW�LQ�V\VWHP� 9LVXDOO\�FKHFN�IRU�EDUH�ZLUHV�
DQG�RU�KDYH�FKHFNHG�

&KDUJLQJ�V\VWHP�QRW�IXQFWLRQ�
LQJ�

+DYH�FKDUJLQJ�V\VWHP�
FKHFNHG�E\�DXWKRUL]HG�GHDOHU�

%DG�EDWWHU\�FHOOV� &KHFN�IOXLG�OHYHOV�DQG�DGG�
SURSHU�VROXWLRQ

,GOH�LPSURSHU� $GMXVW�ORZ�HQG�530�SHU�
HQJLQH�PDQXDO�

/RRVH�DOWHUQDWRU�EHOW� &KHFN�EHOW�WHQVLRQ�DQG�WLJKWHQ�
LI�QHFHVVDU\�

/RRVH�FRQQHFWLRQV�DW�/('�FLU�
FXLW�ERDUG�RU�DOWHUQDWRU�

&KHFN�DQG�WLJKWHQ�FRQQHF�
WLRQV�

,QWHUPLWWHQW�2U�3HUPDQHQW�
/RVV�2I�$FFHVVRU\�0RWRU�
)XQFWLRQV�2FFXUV�
�8S�GRZQ��)ZG�UHY��%ODGH�
*XLGH�)XQFWLRQV�'R�1RW�
:RUN��

%DG�FRQQHFWLRQV�DW�DFFHVVRU\�
VROHQRLG�RU�EDG�VROHQRLG�

&KHFN�DOO�FRQQHFWLRQV�DW�
DFFHVVRU\�VROHQRLG��,I�FRQQHF�
WLRQV�DUH�JRRG��UHSODFH�VROH�
QRLG��
��� +'6GRF������ 7URXEOHVKRRWLQJ�*XLGH



7URXEOHVKRRWLQJ�*XLGH
3RZHU�)HHG�3UREOHPV �
��� 3RZHU�)HHG�3UREOHPV

127(��7KH�SRZHU�IHHG�FLUFXLW�ERDUG�LV�HTXLSSHG�ZLWK�/('�OLJKWV�WR�KHOS�GHWHUPLQH�LI�WKH
FLUFXLW�ERDUG�RU�IHHG�UDWH�VZLWFK�DUH�WKH�FDXVH�RI�DQ\�IHHG�SUREOHPV�\RX�PD\�HQFRXQWHU�
6HH�6HFWLRQ�����IRU�LQVWUXFWLRQV�

352%/(0 &$86( 62/87,21

3RZHU�)HHG�,V�-HUN\�$W�/RZ�
6SHHGV�2U�'RHV�1RW�0RYH�
8QWLO�6SHHG�,V�$ERYH�+DOIZD\�
0DUN�

'UXP�VZLWFK�LV�GLUW\� &OHDQ�GUXP�VZLWFK�DQG�OXEULFDWH�
ZLWK�FRQWDFW�JUHDVH�VXSSOLHG�E\�
:RRG�0L]HU�

'UXP�VZLWFK�FRQWDFWV�DUH�EDG &KHFN�WKDW�FRQWDFWV�DUH�LQ�JRRG�
FRQGLWLRQ�DQG�SRVLWLYHO\�FORVH�FLU�
FXLW�

&RPSRQHQWV�DUH�ORRVH�RU�
ZLUHV�DUH�EURNHQ�

5HSODFH�RU�UHSDLU�3&�ERDUG�

3RZHU�)HHG�,V�-HUN\�:KHQ�
6KDIW�2I�)HHG�5DWH�'LDO�,V�
0RYHG�%DFN�$QG�)RUWK�

9DULDEOH�VSHHG�VZLWFK�LV�EDG���
SHUIRUP�WKH�YDULDEOH�VSHHG�
VZLWFK�WHVW��

5HSODFH�YDULDEOH�VSHHG�VZLWFK�

3RZHU�)HHG�,V�-HUN\��%XW�
3RZHU�)HHG�0RWRU�5XQV�3URS�
HUO\�$W�$OO�6SHHGV�

3UREOHP�LV�PHFKDQLFDO�� 5HIHU�WR�WKH�0HFKDQLFDO�7HVW��

3RZHU�)HHG�,V�6OXJJLVK��7ULSV�
&LUFXLW�%UHDNHU�2U�&XUUHQW�
/LPLW�

6DZGXVW�EXLOGXS�LQ�SRZHU�
IHHG�FRYHU�

5HPRYH�SRZHU�IHHG�EHOW�FRYHU�
DQG�UHPRYH�VDZGXVW�
7URXEOHVKRRWLQJ�*XLGH +'6GRF������ ���



7URXEOHVKRRWLQJ�*XLGH
3RZHU�)HHG�3UREOHPV�
352%/(0� &$86( 62/87,21

3RZHU�)HHG�0RWRU�2YHUKHDWV� 0LGGOH�WUDFN�RLOHU�LV�GUDJJLQJ� &OHDQ�PLGGOH�WUDFN�RLOHU�DQG�
OXEULFDWH�ZLWK����ZHLJKW�RLO�RU�
$7)��$XWRPDWLF�7UDQVPLVVLRQ�
)OXLG��VXFK�DV�'H[URQ�,,��$OORZ�
PRWRU�WR�FRRO�EHIRUH�UHVWDUWLQJ�

*URXQG�LV�QRW�OHYHO� /HYHO�PLOO�ZLWK�FDUSHQWHU
V�OHYHO��
$OORZ�PRWRU�WR�FRRO�EHIRUH�
UHVWDUWLQJ�

7UDFN�UROOHU�EHDULQJ�GUDJ�LV�
H[FHVVLYH�

/XEULFDWH�EHDULQJV��5HSODFH�
WLJKW�EHDULQJV��$OORZ�PRWRU�WR�
FRRO�EHIRUH�UHVWDUWLQJ�

/RZHU�WUDFN�UROOHUV�DUH�QRW�
DOLJQHG�SURSHUO\�

&KHFN�VWRS�EORFN�FOHDUDQFH�IURP�
ORZHU�EHG�UDLO��$OORZ�PRWRU�WR�
FRRO�EHIRUH�UHVWDUWLQJ�

&KDLQ�LV�GUDJJLQJ� 0DNH�VXUH�FKDLQ�LV�FHQWHUHG�RQ�
FDP�IROORZHU�EHDULQJ��&OHDQ�DQG�
OXEULFDWH�FKDLQ��$GMXVW�FKDLQ�WHQ�
VLRQ��$OORZ�PRWRU�WR�FRRO�EHIRUH�
UHVWDUWLQJ�

&KDLQ�LV�LPSURSHUO\�WHQVLRQHG� $GMXVW�FKDLQ�WHQVLRQ��$OORZ�
PRWRU�WR�FRRO�EHIRUH�UHVWDUWLQJ�

6HDW�ORDG�LV�H[FHVVLYH� &KHFN�VHDW�EHDULQJV�IRU�IUHHGRP�
RI�PRYHPHQW��/RRVHQ�FODPSLQJ�
VFUHZ�����WXUQ��$OORZ�PRWRU�WR�
FRRO�EHIRUH�UHVWDUWLQJ�

3RZHU�IHHG�LV�ELQGLQJ� $GMXVW�EHOW�WHQVLRQ��&KHFN�FRQGL�
WLRQ�RI�EHOW��SXOOH\V��EHDULQJV��
DQG�VSURFNHW��&KHFN�PRWRU�IRU�
JURXQG�IDXOW��$OORZ�PRWRU�WR�FRRO�
EHIRUH�UHVWDUWLQJ�

6DZ�KHDG�ORDG�LV�H[FHVVLYH� $YRLG�XQQHFHVVDU\�PRGLILFDWLRQV�
WR�VDZ�KHDGV�WKDW�ZRXOG�JLYH�
WKHP�H[WUD�ZHLJKW��$OORZ�PRWRU�
WR�FRRO�EHIRUH�UHVWDUWLQJ�

%ODGH�LV�GXOO�RU�LPSURSHUO\�VHW� 8VH�SURSHU�EODGH�PDLQWHQDQFH�
SURFHGXUHV��6HH�6KDUSHQHU�RU�
7RRWKVHWWHU�PDQXDO���$OORZ�
PRWRU�WR�FRRO�EHIRUH�UHVWDUWLQJ
��� +'6GRF������ 7URXEOHVKRRWLQJ�*XLGH



7URXEOHVKRRWLQJ�*XLGH
3RZHU�)HHG�&LUFXLW�7URXEOHVKRRWLQJ �
��� 3RZHU�)HHG�&LUFXLW�7URXEOHVKRRWLQJ

/('� OLJKWV�DUH�SURYLGHG�RQ� WKH�FRQWURO�PRGXOH� WR�KHOS� WURXEOHVKRRW�DQ\� IHHG�SUREOHPV
\RX�PD\�HQFRXQWHU�

6HH�)LJXUH������7KH�OLJKWV�FDQ�EH�YLHZHG�E\�UHPRYLQJ�WKH�UHDU�FRQWURO�ER[�SDQHO�

,I� \RX� KDYH� WURXEOH� GHWHUPLQLQJ� WKH� SUREOHP� LQGLFDWHG� E\� WKH� /('� OLJKWV�� SOHDVH� QRWH
ZKLFK�OLJKWV�DUH�RQ�DQG�FDOO�FXVWRPHU�VHUYLFH�IRU�DVVLVWDQFH�

,1���7KLV�OLJKW�QRUPDOO\�EULJKWHQV�DQG�GLPV�DV�WKH�IHHG�UDWH�VZLWFK�LV�WXUQHG�XS�RU�GRZQ��,I
WKH�OLJKW�LV�DOZD\V�RQ�RU�DOZD\V�RII��WKH�IHHG�UDWH�VZLWFK�LV�SUREDEO\�PLVZLUHG��$Q�HUUDWLF
OLJKW�LQGLFDWHV�D�ZRUQ�RU�GHIHFWLYH�IHHG�UDWH�VZLWFK�

29� �� 7KLV� OLJKW� LQGLFDWHV� DQ�RYHUYROWDJH� FRQGLWLRQ��7KLV� FDQ�EH� FDXVHG�E\� D� GHIHFWLYH
DOWHUQDWRU�QRW�UHJXODWLQJ�YROWDJH�SURSHUO\�RU�D�EDG�FRQQHFWLRQ��7KH�29�OLJKW�ZLOO�FRPH�RQ
DQG�GHDFWLYDWH�WKH�SRZHU�IHHG�FRQWURO�RXWSXW�XQWLO�WKH�SUREOHP�LV�FRUUHFWHG�

2/���7KLV�OLJKW�LQGLFDWHV�DQ�H[WUHPH�RYHUORDG�FRQGLWLRQ�RI�WKH�SRZHU�IHHG�PRWRU�FDXVHG
E\�D�PHFKDQLFDO�ELQG�RU�D�VKRUW�LQ�WKH�ZLULQJ�EHWZHHQ�WKH�PRWRU�DQG�FLUFXLW�ERDUG��7KH�2/
OLJKW�ZLOO�FRPH�RQ�DQG�GHDFWLYDWH�WKH�SRZHU�IHHG�FRQWURO�RXWSXW�XQWLO�WKH�SUREOHP�LV�FRU�
UHFWHG�

287���7KLV�OLJKW�QRUPDOO\�GLPV�DQG�EULJKWHQV�DW�WKH�VDPH�UDWH�DV�WKH�,1�OLJKW�ZKHQ�WKH
IHHG�UDWH�VZLWFK�LV�WXUQHG�XS�DQG�GRZQ��,I�WKH�287�OLJKW�GRHV�QRW�FRUUHVSRQG�ZLWK�WKH�,1
OLJKW��ORRN�WR�VHH�LI�29�RU�2/�OLJKWV�DUH�FRPLQJ�RQ��,I�QRW��WKHQ�WKH�FRQWURO�PRGXOH�PD\�EH

),*�����

�+����%��

6HH
'HWDLO

287 ,1

3:5
29
2/

'(7$,/
7URXEOHVKRRWLQJ�*XLGH +'6GRF������ ���



7URXEOHVKRRWLQJ�*XLGH
3RZHU�)HHG�&LUFXLW�7URXEOHVKRRWLQJ�

GDPDJHG��&DOO�&XVWRPHU�6HUYLFH�IRU�DVVLVWDQFH�

3:5���,QGLFDWHV�EDWWHU\�SRZHU�LV�SUHVHQW�DW�WKH�SRZHU�IHHG�FRQWURO�FLUFXLW�ERDUG�
��� +'6GRF������ 7URXEOHVKRRWLQJ�*XLGH



7URXEOHVKRRWLQJ�*XLGH
+\GUDXOLF�3UREOHPV �
��� +\GUDXOLF�3UREOHPV

352%/(0 &$86( 62/87,21

<RX�&DQ�$FWXDWH�$Q\�+\GUDX�
OLF�+DQGOH��%XW�*HW�1R�
5HVSRQVH�)URP�7KH�3XPS�

&DUULDJH�QRW�SRVLWLRQHG�SURS�
HUO\�WR�SURYLGH�SRZHU�WR�WKH�
SXPS

0DNH�VXUH�FDUULDJH�FRQWDFW�
EUDFNHW�LV�DGMXVWHG�IDU�HQRXJK�
IRUZDUG�IRU�EDWWHU\�SRVLWLYH�
FRQWDFW�WR�WRXFK��IW��VWULS�RQ�
PDLQ�WXEH��&KHFN�FRQWDFW�DQG�
VWULS�IRU�WDUQLVK�RU�ORRVH�ZLUHV��
&OHDQ�DV�QHFHVVDU\

3RRU�JURXQG�FRQQHFWLRQ &KHFN�JURXQG�FRQQHFWLRQ�
EHWZHHQ�SXPS�DQG�VDZ�IUDPH��
DQG�EHWZHHQ�EDWWHU\�QHJDWLYH�
FRQWDFW�DQG�ORZHU�UDLO��&KHFN�
FRQWDFW�DQG�UDLO�IRU�WDUQLVK�RU�
ORRVH�ZLUHV��&OHDQ�DV�QHFFH�
VDU\

%ORZQ�IXVH 5HSODFH

/RZ�RU�GHDG�EDWWHU\ 7HVW�EDWWHU\�DPSHUDJH�FDSD�
ELOLW\��VXFK�DV�ORZ�EDWWHU\�
FKDUJH��ORZ�DOWHUQDWRU�RXSXW��
GHIHFWLYH�YROWDJH�UHJXODWRU��
EDG�EDWWHU\�FHOO��EDWWHU\�DJH�
GHWHULRUDWLRQ��HWF����5HSODFH�
RU�UHFKDUJH�DV�QHFHVVDU\

'HIHFWLYH�SXPS�PRWRU 5HPRYH�PRWRU�IURP�SXPS�
DQG�LQVSHFW��5HSDLU�RU�UHSODFH�
DV�QHFHVVDU\

3RRU�FDEOH�FRQQHFWLRQ &KHFN�FDEOH�FRQQHFWLRQ�DQG�
PDNH�VXUH�WKDW�EDWWHU\�WHUPL�
QDOV�DUH�LQ�JRRG�FRQGLWLRQ��QRW�
FRUURGHG�

'HIHFWLYH�VROHQRLG��PD\�EH�
LQGLFDWHG�E\�VROHQRLG�FOLFNLQJ��
6HH�0RQDUFK�PDQXDO�IRU�WURX�
EOHVKRRWLQJ�VROHQRLG

$IWHU�FKHFNLQJ�DOO�RWKHU�SRVVL�
ELOLWLHV�IRU�ORZ�YROWDJH�WR�VROH�
QRLG��FKHFN�VROHQRLG��7DSSLQJ�
RQ�VROHQRLG�PD\�IL[�WHPSR�
UDULO\��5HSODFH�VROHQRLG�LI�QHF�
HVVDU\��127(��7KH�VROHQRLG�
LV�QRW�D�VWDQGDUG�DXWRPRWLYH�
W\SH��2UGHU�IURP�:RRG�0L]HU�
RQO\
7URXEOHVKRRWLQJ�*XLGH +'6GRF������ ���



7URXEOHVKRRWLQJ�*XLGH
+\GUDXOLF�3UREOHPV�
<RX�&DQ�*HW�5HVSRQVH�)URP�
WKH�3XPS�%\�$FWXDWLQJ�$OO�
%XW�2QH�RU�7ZR�+DQGOHV

9DOYH�DVVHPEO\�VZLWFK�FRQ�
WDFWV�DUH�QRW�SURSHUO\�DGMXVWHG

/RFDWH�WKH�YDOYH�VZLWFK�DW�WKH�
ERWWRP�RI�WKH�YDOYH�DVVHPEO\��
8VH�D��00�DOOHQ�ZUHQFK�WR�
ORRVHQ�WKH�VHW�VFUHZ�RQ�HDFK�
RI�WKH�ILYH�VZLWFK�FRQWDFWV��
3UHVV�HDFK�FRQWDFW�WR�WKH�
YDOYH�EORFN�DQG�WLJKWHQ�WKH�
FRQWDFW�VHW�VFUHZ�WR�VHFXUH�LQ�
SODFH��&$87,21��'R�QRW�
RYHUWLJKWHQ��

127(��'R�QRW�DGMXVW�WKH�
YDOYH�VZLWFK�RU�VZLWFK�VSULQJ��
WKH\�KDYH�EHHQ�SUHVHW�DW�WKH�
IDFWRU\�
���� +'6GRF������ 7URXEOHVKRRWLQJ�*XLGH



7URXEOHVKRRWLQJ�*XLGH
+\GUDXOLF�3UREOHPV �
352%/(0� &$86( 62/87,21

3XPS�0RWRU�5XQV�:LWK�/LWWOH�
2U�1R�5HVSRQVH�)URP�7KH�
&\OLQGHUV

/RZ�EDWWHU\ 7HVW�EDWWHU\��5HFKDUJH�RU�
UHSODFH�DV�QHFHVVDU\

/RZ�IOXLG�OHYHO &KHFN�IOXLG�OHYHO���$GG�DQ�
DOO�VHDVRQ�K\GUDXOLF�IOXLG�VXFK�
DV�$PRFR�5\FRQ�2LO�09�RU�
0RELO�0XOWLSXUSRVH�$7)��DXWR�
PDWLF�WUDQVPLVVLRQ�IOXLG�
XQWLO�OHYHO�LV������������IURP�
ERWWRP�RI�UHVHUYRLU�ZLWK�DOO�
F\OLQGHUV�UHWUDFWHG

3UHVVXUH�UHOLHI�YDOYH�PRYHG�
IURP�SURSHU�VHWWLQJ

$GMXVW�SUHVVXUH�UHOLHI�YDOYH��

/RZ�DLU�WHPSHUDWXUH�FDXVLQJ�
IOXLG�WR�WKLFNHQ

$OORZ�IOXLG�WR�ZDUP�XS��6\Q�
WKHWLF�IOXLGV�DUH�DYDLODEOH�WKDW�
DOORZ�IRU�K\GUDXOLF�RSHUDWLRQ�
LQ�FROG�ZHDWKHU�FRQGLWLRQV�
�0RELO�6+&�����

3XPS�0RWRU�5XQV�&RQWLQX�
RXVO\�:KHQ�3RZHU�&RQWDFW�,V�
0DGH

6ROHQRLG�LV�VWXFN�FORVHG 7DSSLQJ�WKH�VROHQRLG�PD\�
VROYH�WKLV�SUREOHP�WHPSR�
UDULO\��5HSODFH�VROHQRLG

)OXLG�/HDNV�)URP�$URXQG�&\O�
LQGHU�3LVWRQ�5DP

:RUQ�VHDOV 5HSODFH�VHDOV�LQ�F\OLQGHU��
&KHFN�SLVWRQ�UDP�IRU�DEUDVLYH�
ZHOG�WKDW�PD\�EH�FDXVLQJ�SUH�
PDWXUH�VHDO�IDLOXUH

)OXLG�/HDN�$URXQG�3XPS�%R[ /RRVH�VHDO�RU�ILWWLQJ :LSH�SXPS�RII�FRPSOHWHO\�WR�
ORFDWH�FDXVH�RI�OHDG��<RX�PD\�
KDYH�WR�XQEROW�WKH�SXPS�WR�
ZLSH�EHKLQG�LW��127(��0RYH�
PHQW�RI�WKH�VDZPLOO�FDQ�FDXVH�
IOXLG�WR�VORVK�XS�LQWR�WKH�IRDP�
ILOWHU�LQ�WKH�UHVHUYRLU�FDS��DQG�
VXEVHTXHQWO\�VSUD\�RXW��JLY�
LQJ�WKH�DSSHDUDQFH�WKDW�IOXLG�
LV�OHDNLQJ�IURP�WKH�SXPS
7URXEOHVKRRWLQJ�*XLGH +'6GRF������ ����



7URXEOHVKRRWLQJ�*XLGH
+\GUDXOLF�3UREOHPV�
352%/(0� &$86( 62/87,21

+\GUDXOLF�6LGH�6XSSRUWV�*R�
'RZQ�%HIRUH�2U�$W�6DPH�
7LPH�$V�/RJ�7XUQHU

'LUW�LQ�VHTXHQFH�YDOYH 5HPRYH�VHTXHQFH�YDOYHV�DQG�
FOHDQ�WKRURXJKO\�ZLWK�NHUR�
VHQH��127(��%H�VXUH�WR�UHDV�
VHPEOH�WKH�YDOYH�DQG�LQVWDOO�LW�
LQ�LWV�RULJLQDO�SRVLWLRQ�RQ�WKH�
F\OLQGHU

5HWDLQHU�LQ�VHTXHQFH�YDOYH�
ZRUQ

5HSODFH�VHTXHQFH�YDOYH

/RZ�DLU�WHPSHUDWXUH�FDXVLQJ�
IOXLG�WR�WKLFNHQ

$OORZ�IOXLG�WR�ZDUP�XS��6\Q�
WKHWLF�IOXLGV�DUH�DYDLODEOH�WKDW�
DOORZ�IRU�K\GUDXOLF�RSHUDWLRQ�
LQ�FROG�ZHDWKHU�FRQGLWLRQV�
�0RELO�6+&�����

+\GUDXOLF�7XUQHU�*RHV�8S�
%HIRUH�2U�$W�6DPH�7LPH�$V�
6LGH�6XSSRUWV

6SULQJ�ZHDNHQLQJ�LQ�
VHTXHQFH�YDOYH

/RFDWH�VHTXHQFH�YDOYH�DW�WRS�
RI�WXUQHU�F\OLQGHU��7XUQ�KHDY\�
VSULQJ�LQ�DERXW�����WXUQ

'LUW�LQ�VHTXHQFH�YDOYH 5HPRYH�VHTXHQFH�YDOYHV�DQG�
FOHDQ�WKRURXJKO\�ZLWK�NHUR�
VHQH��127(��%H�VXUH�WR�UHDV�
VHPEOH�WKH�YDOYH�DQG�LQVWDOO�LW�
LQ�LWV�RULJLQDO�SRVLWLRQ�RQ�WKH�
F\OLQGHU

5HWDLQHU�LQ�VHTXHQFH�YDOYH�
ZRUQ

5HSODFH�VHTXHQFH�YDOYH

/RZ�DLU�WHPSHUDWXUH�FDXVLQJ�
IOXLG�WR�WKLFNHQ

$OORZ�IOXLG�WR�ZDUP�XS��6\Q�
WKHWLF�IOXLGV�DUH�DYDLODEOH�WKDW�
DOORZ�IRU�K\GUDXOLF�RSHUDWLRQ�
LQ�FROG�ZHDWKHU�FRQGLWLRQV��
�0RELO�6+&�����

6SULQJV�ZHDNHQLQJ�LQ�
VHTXHQFH�YDOYH�

/RFDWH�VHTXHQFH�YDOYH�DW�ERW�
WRP�RI�WXUQHU�F\OLQGHU��7XUQ�
KHDY\�VSULQJ�LQ�DERXW�����WXUQ
���� +'6GRF������ 7URXEOHVKRRWLQJ�*XLGH



7URXEOHVKRRWLQJ�*XLGH
(QJLQH�0RWRU�DQG�'ULYH�3XOOH\V�$OLJQPHQW �
��� (QJLQH�0RWRU�DQG�'ULYH�3XOOH\V�$OLJQPHQW

�� ,QVWDOO�WKH�GULYH�EHOW��

�� 8VH�D�VWUDLJKW�HGJH�WR�DOLJQ�WKH�HQJLQH�PRWRU�SXOOH\�WR�WKH�GULYH�SXOOH\��$OVR�FKHFN�WKDW
WKH�HQJLQH�SXOOH\�LV�ZLWKLQ������VTXDUH�ZLWK�WKH�GULYH�SXOOH\��/RRVHQ�WKH�HQJLQH�PRXQWLQJ
EROWV�DQG�URWDWH�WKH�HQJLQH�LI�QHFHVVDU\��

�� &KHFN� IURQW�WR�EDFN�PRYHPHQW�RI� WKH�HQJLQH�GRHV�QRW�H[FHHG�������7LJKWHQ� WKH�PRWRU
PRXQW�8�EROWV�LI�QHFHVVDU\��

�� (QJDJH�WKH�FOXWFK�KDQGOH�DQG�DGMXVW�WKH�GULYH�EHOW�WHQVLRQ�WR�������GHIOHFWLRQ�ZLWK����OE�
RI�IRUFH��

�� 5HFKHFN� WKH�SXOOH\�DOLJQPHQW�DQG�HQJLQH�VTXDUHQHVV�ZLWK� WKH�FOXWFK�KDQGOH�HQJDJHG�
$GMXVW�LI�QHFHVVDU\��

�� $GMXVW�WKH�GULYH�EHOW�VXSSRUW�WR��������������IURP�WKH�EHOW�ZKLOH�HQJDJHG��
7URXEOHVKRRWLQJ�*XLGH +'6GRF������ ����



7URXEOHVKRRWLQJ�*XLGH
3RZHU�)HHG�9DULDEOH�6SHHG�6ZLWFK�7HVW�
��� 3RZHU�)HHG�9DULDEOH�6SHHG�6ZLWFK�7HVW

:LWK�WKH�IHHG�UDWH�GLDO�VZLWFK�DOO�WKH�ZD\�GRZQ��PRYH�WKH�VKDIW�RI�WKH�GLDO�EDFN�DQG�IRUWK
WR�VHH�LI�WKHUH�LV�D�MHUN\�UHVSRQVH��7XUQ�WKH�GLDO�DQG�PRYH�WKH�VKDIW�EDFN�DQG�IRUWK�DJDLQ�
5HSHDW� VHYHUDO� WLPHV�� ,I� WKH� MHUNLQHVV� RFFXUV� DW� WKH� VDPH� ORFDWLRQ� RQ� WKH� GLDO� VHYHUDO
WLPHV��\RX�QHHG�WR�UHSODFH�WKH�YDULDEOH�VSHHG�VZLWFK�

��� 3RZHU�)HHG�3UHOLPLQDU\�7HVW

7KLV�WHVW�ZLOO�GHWHUPLQH�LI�WKH�SUREOHP�LV�D�PHFKDQLFDO�RU�HOHFWULFDO�

�� 5HPRYH�WKH�GULYH�EHOW�IURP�WKH�SRZHU�IHHG�GULYH�SXOOH\��

�� 7XUQ�WKH�NH\�VZLWFK�WR�WKH�$&&�SRVLWLRQ��3XW�WKH�FDUULDJH�IRUZDUG�UHYHUVH�VZLWFK�LQWR�WKH
IRUZDUG�SRVLWLRQ�DQG�WXUQ�WKH�IHHG�UDWH�GLDO�WKURXJK�DOO�VSHHGV��,I� WKH�SRZHU�IHHG�PRWRU
UXQV�SURSHUO\�DW�DOO�VSHHGV��WKH�SUREOHP�LV�D�PHFKDQLFDO�RQH�LQVWHDG�RI�DQ�HOHFWULFDO�RQH�

��� 3RZHU�)HHG�0HFKDQLFDO�7HVW

�� 5HPRYH�WKH�ZHLJKW�IURP�WKH�WUDFN�UROOHUV��7KH\�VKRXOG�WXUQ�VPRRWKO\�DQG�HDVLO\�ZLWK�YHU\
OLWWOH�SOD\�

�� 0DNH�VXUH�WKH�PLGGOH�WUDFN�FRYHU�LV�QRW�EHQW�RU�WRXFKLQJ�WKH�WRS�UDLO�

�� 0DNH�VXUH�WKH�PLGGOH�WUDFN�RLOHU�LV�IUHH�RI�VDZGXVW�EXLOGXS�

�� 0DNH�VXUH�WKH�SRZHU�IHHG�FKDLQ�LV�QRW�VWLII�IURP�UXVW��$OVR�PDNH�VXUH�WKH�FKDLQ�LV�QRW�WRR
WLJKW�

�� &KHFN�WKH�SRZHU�IHHG�VKDIW��9LVXDOO\�LQVSHFW�WKH�EHDULQJV��7KH�VKDIW�VKRXOG�PRYH�QHLWKHU
LQ�RU�RXW�QRU�VLGH�WR�VLGH�

�� 0DNH�VXUH�WKH�SRZHU�IHHG�FKDLQ�FDP�EHDULQJ�LV�QRW�WRXFKLQJ�WKH�PDLQ�IUDPH�WXEH�

�� 0DNH�VXUH�WKHUH�LV�QR�VDS�RU�UXVW�RQ�WKH�UDLOV�

�� 0DNH�VXUH�WKH�EORFN�RQ�WKH�ORZHU�WUDFN�UROOHU�DVVHPEO\�LV�QRW�UXEELQJ�WKH�ORZHU�UDLO��$OVR
PDNH�VXUH�WKH�WUDFN�UROOHUV�DUH�QRW�WRR�WLJKW�

�� 0DNH�VXUH�WKH�SRZHU�IHHG�EHOW�LV�SURSHUO\�WLJKWHQHG�
���� +'6GRF������ 7URXEOHVKRRWLQJ�*XLGH



7URXEOHVKRRWLQJ�*XLGH
+\GUDXOLF�3UHVVXUH�7HVW �
���� +\GUDXOLF�3UHVVXUH�7HVW

7R�FKHFN�K\GUDXOLF�SUHVVXUH�

2SHUDWH�WKH�ORDGLQJ�DUP�K\GUDXOLF�OHYHU�DQG�UHDG�WKH�SUHVVXUH�RQ�WKH�JDXJH��+\GUDXOLF
SUHVVXUH�LV�IDFWRU\�VHW�DW�����������SVL�DQG�VKRXOG�QRW�QHHG�WR�EH�UHDGMXVWHG��7KH�UHOLHI
YDOYH�DGMXVWPHQW�VFUHZ�VKRZQ�PD\�EH�XVHG�WR�ILQH�WXQH�WKH�K\GUDXOLF�SUHVVXUH�

&$87,21��3UHVVXUH�VKRXOG�QRW�H[FHHG������SVL��,I�LW�GRHV�
WKH�DPS�GUDZ�ZLOO� ULVH�DERYH�WKH�GHVLJQ�PD[LPXP�RI����
DPSV��DQG�FRXOG�FDXVH�EDWWHU\�DQG�V\VWHP�SUREOHPV��3UHV�
VXUH� DERYH� ����� S�V�L�� PD\� DOVR� GDPDJH� WKH� K\GUDXOLF
KRVHV�
7URXEOHVKRRWLQJ�*XLGH +'6GRF������ ����



7URXEOHVKRRWLQJ�*XLGH
)XVH�7HUPLQDO�([WHQVLRQ�6WXG�
���� )XVH�7HUPLQDO�([WHQVLRQ�6WXG

$�IXVH�WHUPLQDO�H[WHQVLRQ�VWXG�LV�SURYLGHG�LQ�WKH�IXVH�ER[��7KH�H[WHQVLRQ�PD\�EH�XVHG�WR
WHPSRUDULO\�FRQQHFW�D�EDWWHU\�FKDUJHU�RU� MXPSHU�FDEOHV�WR�UDLVH�WKH�VDZ�KHDG�IURP�WKH
WRZLQJ�SRVLWLRQ�VR�WKH�EDWWHU\�ER[�OLG�FDQ�EH�UHPRYHG��

&$87,21��7KH�IXVH�VWXG�H[WHQVLRQ�LV�GHVLJQHG�WR�SURYLGH
HQRXJK�SRZHU�WR�UDLVH�WKH�VDZ�KHDG�RQO\��'R�QRW�DWWHPSW�WR
VWDUW�WKH�HQJLQH�RU�RSHUDWH�DQ\�RWKHU�HOHFWULFDO�IXQFWLRQ�XQWLO
GLUHFW�EDWWHU\�FKDUJLQJ�FDQ�EH�SHUIRUPHG��'R�QRW�DWWHPSW�WR
PRYH�WKH�VDZ�KHDG�E\�DWWDFKLQJ�MXPSHU�FDEOHV�IURP�D�VHF�
RQGDU\�SRZHU�VRXUFH�WR�WKH�XS�GRZQ�PRWRU�WHUPLQDOV��'DP�
DJH�WR�WKH�HOHFWULFDO�V\VWHP�ZLOO�UHVXOW�

6HH�)LJXUH������

�� 5HPRYH�WKH�IXVH�ER[�FRYHU�DQG�UHPRYH�WKH�VWXG�IURP�LWV�VWRUDJH�SRVLWLRQ�LQVLGH�WKH�IXVH
ER[�

�� 7KUHDG�WKH�H[WHQVLRQ�VWXG�RQ�WKH�ERWWRP�ULJKW�IXVH�WHUPLQDO�

�� $WWDFK�WKH�SRVLWLYH�FDEOH�IURP�D�EDWWHU\�FKDUJHU�RU�MXPSHU�FDEOHV�WR�WKH�H[WHQVLRQ�VWXG�

),*�����

3ODFH�VWXG�RQ
ERWWRP�ULJKW
IXVH�WHUPLQDO

�+����

([WHQVLRQ�VWXG
VWRUDJH�ORFDWLRQ
���� +'6GRF������ 7URXEOHVKRRWLQJ�*XLGH



7URXEOHVKRRWLQJ�*XLGH
)XVH�7HUPLQDO�([WHQVLRQ�6WXG �
�� &RQQHFW�WKH�QHJDWLYH�FDEOH�IURP�WKH�FKDUJHU�RU�MXPSHU�FDEOHV�WR�D�JURXQGHG�PHWDO�VXU�
IDFH��7KH�PRXQWLQJ�EROWV�RQ�WKH�ERWWRP�RI�WKH�FRQWURO�ER[�DUH�DQ�DFFHSWDEOH�JURXQG�

�� &KDUJH�RU�MXPS�WKH�EDWWHU\�XQWLO�LW�FDQ�VXSSO\�HQRXJK�SRZHU�WR�UDLVH�WKH�VDZ�KHDG�

�� $IWHU�WKH�VDZ�KHDG�LV�UDLVHG��UHPRYH�WKH�QHJDWLYH�FDEOH�IURP�JURXQG�

�� 5HPRYH�WKH�SRVLWLYH�FDEOH�IURP�WKH�H[WHQVLRQ�VWXG�

�� 5HPRYH�WKH�H[WHQVLRQ�VWXG�IURP�WKH�IXVH�WHUPLQDO�DQG�UHWXUQ�LW�WR�LWV�VWRUDJH�ORFDWLRQ�

�� 5HPRYH�WKH�EDWWHU\�ER[�OLG�DQG�FRQQHFW�WKH�SRVLWLYH�FDEOH�GLUHFWO\�WR�WKH�SRVLWLYH�EDWWHU\
WHUPLQDO�

��� &RQQHFW�WKH�QHJDWLYH�FDEOH�WR�D�JURXQGHG�PHWDO�VXUIDFH�

��� $IWHU� WKH� EDWWHU\� LV� FRPSOHWHO\� UHFKDUJHG�� UHPRYH� WKH� QHJDWLYH� FKDUJHU� FDEOH� IURP
JURXQG��5HPRYH�WKH�SRVLWLYH�FDEOH�IURP�WKH�EDWWHU\�DQG�UHSODFH�WKH�EDWWHU\�ER[�OLG�
7URXEOHVKRRWLQJ�*XLGH +'6GRF������ ����



7URXEOHVKRRWLQJ�*XLGH
&LUFXLW�%UHDNHU�2SHUDWLRQ�
���� &LUFXLW�%UHDNHU�2SHUDWLRQ

6DZPLOO�FRQWUROV�DUH�HTXLSSHG�ZLWK�PDQXDO�UHVHW�FLUFXLW�EUHDNHUV�WR�SURWHFW�WKH�HOHFWULFDO
FLUFXLWV�

6HH�)LJXUH������ �7KH�SRZHU�IHHG�DQG�XS�GRZQ�EUHDNHUV�DUH�H[WHUQDOO\�PRXQWHG�DW� WKH
IURQW� RI� WKH� FRQWURO� ER[�� 7KH� EODGH� JXLGH�� DFFHVVRU\�� LJQLWLRQ�� VWDUW�� DQG� ERDUG� UHWXUQ
EUHDNHUV�DUH� ORFDWHG� LQVLGH�WKH�FRQWURO�ER[��5HPRYH�WKH�FLUFXLW�EUHDNHU�SDQHO� IURP�WKH
FRQWURO�ER[�WR�DFFHVV�WKH�LQWHUQDO�EUHDNHUV�

127(�� ,I� WKH� EUHDNHU� LV� VWLOO� KRW�� \RX�PD\� QRW� EH� DEOH� WR
UHVHW�LW�LPPHGLDWHO\��$OORZ�WKH�EUHDNHU�WR�FRRO�IRU�D�IHZ�PLQ�
XWHV�EHIRUH�DWWHPSWLQJ�WR�UHVHW�

),*�����

([WHUQDO
3RZHU�)HHG
&LUFXLW�%UHDNHU

([WHUQDO
8S�'RZQ
&LUFXLW�%UHDNHU

�+������

,QWHUQDO�&LUFXLW�%UHDNHUV��5HPRYH�3DQHO�

%ODGH
*XLGH

$FFHVVRU\
,JQLWLRQ

6WDUW %RDUG
5HWXUQ
���� +'6GRF������ 7URXEOHVKRRWLQJ�*XLGH



6DZPLOO�$OLJQPHQW
5RXWLQH�$OLJQPHQW�3URFHGXUH� �
6(&7,21�����6$:0,//�$/,*10(17

7KH�:RRG�0L]HU�VDZPLOO� LV� IDFWRU\�DOLJQHG��7ZR�DOLJQPHQW�SURFHGXUHV�DUH�DYDLODEOH� WR
UHDOLJQ�WKH�VDZPLOO�LI�QHFHVVDU\��7KH�5RXWLQH�$OLJQPHQW�LQVWUXFWLRQV�VKRXOG�EH�SHUIRUPHG
DV�QHFHVVDU\�WR�VROYH�VDZLQJ�SUREOHPV�QRW�UHODWHG�WR�EODGH�SHUIRUPDQFH��7KH�&RPSOHWH
$OLJQPHQW�SURFHGXUH�VKRXOG�EH�SHUIRUPHG�DSSUR[LPDWHO\�HYHU\������KRXUV�RI�RSHUDWLRQ
�VRRQHU�LI�\RX�UHJXODUO\�WUDQVSRUW�WKH�VDZPLOO�RYHU�URXJK�WHUUDLQ��

��� 5RXWLQH�$OLJQPHQW�3URFHGXUH�

%ODGH�,QVWDOODWLRQ

�� 5HPRYH�WKH�EODGH�DQG�FKHFN�WKH�EODGH�ZKHHOV��5HPRYH�DQ\�VDZGXVW�EXLOGXS�IURP�WKH
VXUIDFH�RI�WKH�ZKHHOV��

�� ,QVWDOO�D�FOHDQ�EODGH�DQG�DSSO\�WKH�DSSURSULDWH�WHQVLRQ��6HH�6HFWLRQ������

�� &KHFN�WKH�FHUDPLF�EODGH�JXLGH�LQVHUWV�DQG�GULYH�VLGH�GHIOHFWRU�SODWH�DUH�SURSHUO\�DGMXVWHG
�6HH�6HFWLRQ������

�� $GMXVW�WKH�LGOH�VLGH�FDQW�FRQWURO�WR�WUDFN�WKH�EODGH��6HH�6HFWLRQ������

�� &ORVH�WKH�EODGH�KRXVLQJ�FRYHUV�DQG�PDNH�VXUH�DOO�SHUVRQV�DUH�FOHDU�RI�WKH�VDZ�KHDG�

�� 7XUQ�WKH�NH\�VZLWFK�WR����SRVLWLRQ�

�� (QJDJH�WKH�EODGH�VZLWFK��

�� 0DQXDOO\�VSLQ�RQH�RI�WKH�EODGH�ZKHHOV�XQWLO�WKH�EODGH�SRVLWLRQV�LWVHOI�RQ�WKH�EODGH�ZKHHOV�

6DZ�+HDG�7LOW

$V�WKH�EODGH�HQWHUV�D�ZLGH�ORJ�RU�FDQW��WKH�RXWVLGH�RI�WKH�VDZ�KHDG�ZLOO�GURS�GRZQ�VOLJKWO\�
7R�FRPSHQVDWH�IRU�WKH�GURS��WKH�VDZ�KHDG�LV�DGMXVWHG������������PP��KLJKHU�DW�WKH�RXW�
VLGH�

�� 0RYH�WKH�VDZ�FDUULDJH�VR�WKH�EODGH�LV�SRVLWLRQHG�RYHU�D�EHG�UDLO��$GMXVW�WKH�EODGH�JXLGH
DUP�WR����������PP��IURP�IXOO�RSHQ�

�� 5DLVH�WKH�VDZ�KHDG�VR�WKH�ERWWRP�RI�WKH�EODGH�PHDVXUHV��������������PP��IURP�WKH�WRS
VXUIDFH�RI�WKH�EHG�UDLO�QHDU�WKH�LQQHU�EODGH�JXLGH�DVVHPEO\�
6DZPLOO�$OLJQPHQW +'6GRF������ ���



6DZPLOO�$OLJQPHQW
5RXWLQH�$OLJQPHQW�3URFHGXUH��

6HH�)LJXUH������

�� 0HDVXUH�IURP�WKH�EODGH�WR�WKH�EHG�UDLO�QHDU�WKH�RXWHU�EODGH�JXLGH�DVVHPEO\��7KLV�PHD�
VXUHPHQW� VKRXOG� EH� ������ �����PP�� KLJKHU� WKDQ� WKH� LQQHU�PHDVXUHPHQW� RU� ��� ������
�������PP��

),*�����

$ $�������´

60����
��� +'6GRF������ 6DZPLOO�$OLJQPHQW



6DZPLOO�$OLJQPHQW
5RXWLQH�$OLJQPHQW�3URFHGXUH� �
6HH�)LJXUH������7R�DGMXVW�WKH�VDZ�KHDG�WLOW��XVH�WKH�EROWV�ORFDWHG�DW�WKH�ERWWRP�RI�WKH�VDZ
KHDG�PDVW��/RRVHQ�WKH�WZR�VHWV�RI�IRXU�UHWDLQLQJ�SODWH�EROWV��7R�UDLVH�WKH�RXWVLGH�RI�WKH
VDZ�KHDG��EDFN�WKH�VWRS�EROWV�RXW��WKHQ�WLJKWHQ�WKH�DGMXVWPHQW�EROWV��7R�ORZHU�WKH�RXWVLGH
RI� WKH� VDZ�KHDG�� ORRVHQ� WKH�DGMXVWPHQW� EROWV� DQG� WLJKWHQ� WKH� VWRS�EROWV��5HFKHFN� WKH
PHDVXUHPHQW� IURP�WKH�EODGH� WR� WKH�EHG�UDLOV�DQG�DGMXVW� WKH�VWRS�EROWV�DQG�DGMXVWPHQW
EROWV�XQWLO�WKH�RXWVLGH�RI�WKH�VDZ�KHDG�LV�������KLJKHU�WKDQ�WKH�LQVLGH��5HWLJKWHQ�WKH�UHWDLQ�
LQJ�SODWH�EROWV�

),*�����

��������

6WRS�%ROW

'(7$,/�2)�/2:(5�75$&.�52//(5�$66(0%/<

6WRS�%ROW

$GMXVWPHQW�%ROW

$GMXVWPHQW�%ROW
5HWDLQLQJ
3ODWH�%ROWV

7LJKWHQ�DGMXVWPHQW
EROWV�WR�UDLVH�VDZ�KHDG�
/RRVHQ�DGMXVWPHQW
EROWV�WR�ORZHU�VDZ�KHDG
6DZPLOO�$OLJQPHQW +'6GRF������ ���



6DZPLOO�$OLJQPHQW
5RXWLQH�$OLJQPHQW�3URFHGXUH��

%ODGH�*XLGH�$UP�$OLJQPHQW

7KH�EODGH�JXLGH�DUP�PRYHV�WKH�RXWHU�EODGH�JXLGH�LQ�DQG�RXW��,I�WKH�DUP�EHFRPHV�ORRVH�
WKH�EODGH�JXLGH�ZLOO�QRW�TXLGH�WKH�EODGH�SURSHUO\��FDXVLQJ�LQDFFXUDWH�FXWV��$�ORRVH�EODGH
JXLGH�DUP�FDQ�DOVR�FDXVH�EODGH�YLEUDWLRQ�

�� $GMXVW�WKH�EODGH�JXLGH�DUP�LQ�WR����������PP��IURP�IXOO\�FORVHG�

�� 0DQXDOO\�WU\�WR�PRYH�WKH�DUP�XS�DQG�GRZQ��,I�\RX�FDQ�PRYH�WKH�DUP�E\�KDQG��\RX�ZLOO
QHHG�WR�WLJKWHQ�WKH�DUP�UROOHUV��

6HH�)LJXUH������/RRVHQ�WKH�MDP�QXWV�DQG�WXUQ�WKH�DGMXVWPHQW�EROWV�LQ�WR�WLJKWHQ�WKH�EODGH
JXLGH�DUP�UROOHUV��5HWLJKWHQ�WKH�MDP�QXWV�

),*�����

������%

5ROOHU�$GMXVWPHQW
%ROWV
��� +'6GRF������ 6DZPLOO�$OLJQPHQW



6DZPLOO�$OLJQPHQW
5RXWLQH�$OLJQPHQW�3URFHGXUH� �
$IWHU�WLJKWHQLQJ�WKH�EODGH�JXLGH�DUP�UROOHUV��FKHFN�WKDW�WKH�DUP�LV�DOLJQHG�SURSHUO\�

�� :LWK�WKH�DUP�DGMXVWHG����������PP��IURP�IXOO\�FORVHG��PHDVXUH�WKH�GLVWDQFH�EHWZHHQ�WKH
UHDU�EODGH�JXLGH�UROOHU�DQG�WKH�EDFN�RI�WKH�EODGH�

6HH�)LJXUH������

$GMXVW�WKH�EODGH�JXLGH�DUP�WR����������PP��IURP�IXOO\�RSHQ�DQG�UHPHDVXUH�WKH�GLVWDQFH
IURP�WKH�UHDU�EODGH�JXLGH�UROOHU�WR�WKH�EDFN�RI�WKH�EODGH��7KH�WZR�PHDVXUHPHQWV�VKRXOG
EH�WKH�VDPH��,I�QRW��DGMXVW�WKH�RXWHU�UROOHUV�LQ�RU�RXW�WR�WLOW�WKH�DUP�KRUL]RQWDOO\�

),*�����

0HDVXUH�GLVWDQFH�EHWZHHQ
UROOHU�DQG�EODGH�ZLWK�DUP

�RSHQ�DQG�FORVHG

��B���
6DZPLOO�$OLJQPHQW +'6GRF������ ���



6DZPLOO�$OLJQPHQW
5RXWLQH�$OLJQPHQW�3URFHGXUH��

6HH�)LJXUH������/RRVHQ�WKH�KRUL]RQWDO�DGMXVWPHQW�EROW�MDP�QXWV��7R�WLOW�WKH�DUP�LQ�WRZDUG
WKH�EODGH��ORRVHQ�WKH�UHDU�EROW�DQG�WLJKWHQ�WKH�IURQW�EROW��7R�WLOW�WKH�DUP�RXW�DZD\�IURP�WKH
EODGH��ORRVHQ�WKH�IURQW�EROW�DQG�WLJKWHQ�WKH�UHDU�EROW��5HWLJKWHQ�WKH�MDP�QXWV�DQG�UHFKHFN
WKH�EODGH�JXLGH�DUP�KRUL]RQWDO�WLOW�

�� 1RZ�FKHFN�WKH�YHUWLFDO� WLOW�RI� WKH�EODGH�JXLGH�DUP��0RYH�WKH�VDZ�FDUULDJH�VR�WKH�EODGH
JXLGH�DUP�LV�SRVLWLRQHG�RYHU�D�EHG�UDLO��

�� :LWK�WKH�DUP����������PP��IURP�IXOO\�FORVHG��UDLVH�RU�ORZHU�WKH�VDZ�KHDG�XQWLO�WKH�ERWWRP
RI�WKH�EODGH�JXLGH�EORFN�LV����������PP��IURP�WKH�WRS�RI�WKH�EHG�UDLO�

),*�����

)URQW�
+RUL]RQWDO�

$GMXVWPHQW�%ROW
5HDU�
+RUL]RQWDO�
$GMXVWPHQW�%ROW
��� +'6GRF������ 6DZPLOO�$OLJQPHQW



6DZPLOO�$OLJQPHQW
5RXWLQH�$OLJQPHQW�3URFHGXUH� �
6HH�)LJXUH������

�� $GMXVW�WKH�EODGH�JXLGH�DUP�WR����������PP��IURP�IXOO\�RSHQ��0HDVXUH�WKH�GLVWDQFH�IURP
WKH�ERWWRP�RI�WKH�EODGH�JXLGH�PRXQWLQJ�EORFN�WR�WKH�EHG�UDLO��7KLV�PHDVXUHPHQW�VKRXOG
EH������������PP��RU�VOLJKWO\�KLJKHU�EHFDXVH�WKH�VDZ�KHDG�LV�WLOWHG�XS������������PP��RQ
WKH�RXWVLGH��6HH��6DZ�+HDG�7LOW���,I�WKH�EODGH�JXLGH�LV�FORVHU�WR�WKH�EHG�UDLO�RU�PRUH�WKDQ
������KLJKHU�ZLWK�WKH�DUP�RSHQ��DGMXVW�WKH�EODGH�JXLGH�DUP�YHUWLFDOO\�

),*�����

$ %

0HDVXUH�IURP�EODGH
JXLGH�DUP�WR�EHG�UDLO

ZLWK�DUP�RSHQ�DQG�FORVHG

��������
6DZPLOO�$OLJQPHQW +'6GRF������ ���



6DZPLOO�$OLJQPHQW
5RXWLQH�$OLJQPHQW�3URFHGXUH��

6HH�)LJXUH������/RRVHQ�WKH�YHUWLFDO�DGMXVWPHQW�EROW�MDP�QXWV��7R�WLOW�WKH�EODGH�JXLGH�DUP
GRZQ��ORRVHQ�WKH�UHDU�EROW�DQG�WLJKWHQ�WKH�IURQW�EROW��7R�WLOW�WKH�EODGH�JXLGH�DUP�XS��ORRVHQ
WKH� IURQW� EROW� DQG� WLJKWHQ� WKH� UHDU� EROW��5HWLJKWHQ� WKH� MDP� QXWV� DQG� UHFKHFN� WKH� EODGH
JXLGH�DUP�YHUWLFDO�WLOW�

),*�����

�������� )URQW�
9HUWLFDO�

$GMXVWPHQW�%ROW
5HDU�
9HUWLFDO�
$GMXVWPHQW�%ROW
��� +'6GRF������ 6DZPLOO�$OLJQPHQW



6DZPLOO�$OLJQPHQW
5RXWLQH�$OLJQPHQW�3URFHGXUH� �
%ODGH�*XLGH�9HUWLFDO�7LOW�$OLJQPHQW

7KH�EODGH�JXLGHV�VKRXOG�EH�DGMXVWHG�SURSHUO\�LQ�WKH�YHUWLFDO�SODQH��,I�WKH�EODGH�JXLGHV�DUH
WLOWHG�YHUWLFDOO\��WKH�EODGH�ZLOO�WU\�WR�WUDYHO�LQ�WKH�WLOWHG�GLUHFWLRQ�

$�%ODGH�*XLGH�$OLJQPHQW�7RRO��%*$7��LV�SURYLGHG�WR�KHOS�\RX�PHDVXUH�WKH�YHUWLFDO�WLOW�RI
WKH�EODGH�

�� 2SHQ�WKH�DGMXVWDEOH�EODGH�JXLGH�DUP����������PP��IURP�IXOO�RSHQ�

�� $GMXVW�ERWK�EODGH�JXLGH�DVVHPEOLHV�VR� WKH�EODGH� LV� ILUPO\�FODPSHG�EHWZHHQ� WKH�JXLGH
GLVNV�

6HH�)LJXUH������8VH�EROW��$��WR�DGMXVW�HDFK�EODGH�JXLGH�DVVHPEO\�GRZQ��WKHQ�EDFN�XS�VR
WKHUH�LV�D�VOLJKW�JDS�EHWZHHQ�WKH�ERWWRP�JXLGH�GLVNV�DQG�WKH�EODGH��/RRVHQ�FODPS�EROW��+�
DQG�WXUQ�EROW��)��FORFNZLVH�WR�DGMXVW�WKH�WRS�GLVN�GRZQ�XQWLO�WKH�EODGH�LV�ILUPO\�FODPSHG
EHWZHHQ�WKH�JXLGH�GLVNV��

�� &OLS� WKH� DOLJQPHQW� WRRO� RQ� WKH� EODGH�� 3RVLWLRQ� WKH� WRRO� FORVH� WR� WKH� RXWHU� EODGH� JXLGH
DVVHPEO\��%H�VXUH�WKH�WRRO�GRHV�QRW�UHVW�RQ�D�WRRWK�RU�EXUU��DQG�LV�O\LQJ�IODW�DJDLQVW�WKH
ERWWRP�RI�WKH�EODGH�

),*�����

���B������%

$

)

+
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6DZPLOO�$OLJQPHQW
5RXWLQH�$OLJQPHQW�3URFHGXUH��

6HH�)LJXUH������

�� 0RYH�WKH�FDUULDJH�VR�WKDW�WKH�IURQW�HQG�RI�WKH�WRRO�LV�SRVLWLRQHG�DERYH�WKH�EHG�UDLO��0HD�
VXUH�WKH�GLVWDQFH�IURP�WKH�EHG�UDLO�WR�WKH�ERWWRP�HGJH�RI�WKH�WRRO�

�� 0RYH�WKH�FDUULDJH�VR�WKDW�WKH�EDFN�HQG�RI�WKH�WRRO�LV�SRVLWLRQHG�DERYH�WKH�EHG�UDLO��0HD�
VXUH�WKH�GLVWDQFH�IURP�WKH�EHG�UDLO�WR�WKH�ERWWRP�HGJH�RI�WKH�WRRO�

�� ,I�WKH�PHDVXUHPHQW�IURP�WKH�WRRO�WR�WKH�EHG�UDLO�LV�QRW�HTXDO�ZLWKLQ������������PP���DGMXVW
WKH�YHUWLFDO�WLOW�RI�WKH�RXWHU�EODGH�JXLGH�UROOHU�

6HH�)LJXUH�������/RRVHQ�WKH�MDP�QXWV�RQ�EROWV��.���$GMXVW�WKH�EROWV�XS�WR�WLOW�WKH�EODGH
GRZQ��$GMXVW�WKH�EROWV�GRZQ�WR�WLOW�WKH�EODGH�XS��5HWLJKWHQ�WKH�MDP�QXWV�DQG�UHFKHFN�WKH

),*�����

&OLS�WRRO�WR�EODGH
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6DZPLOO�$OLJQPHQW
5RXWLQH�$OLJQPHQW�3URFHGXUH� �
WLOW�RI�WKH�EODGH�JXLGH�DVVHPEO\�ZLWK�WKH�EODGH�JXLGH�DOLJQPHQW�WRRO�

�� 0RYH�WKH�EODGH�JXLGH�DOLJQPHQW�WRRO�FORVH�WR�WKH�LQQHU�EODGH�JXLGH�UROOHU�DVVHPEO\�DQG
UHSHDW�WKH�DERYH�VWHSV��$GMXVW�WKH�YHUWLFDO�WLOW�RI�WKH�LQQHU�EODGH�JXLGH�LI�QHFHVVDU\�

),*������

.
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6DZPLOO�$OLJQPHQW
5RXWLQH�$OLJQPHQW�3URFHGXUH��

%ODGH�*XLGH�$GMXVWPHQWV�

�� $GMXVW�WKH�JXLGH�GLVNV�RI�HDFK�EODGH�JXLGH�DVVHPEO\�RII�RI�WKH�EODGH��

6HH�)LJXUH�������7XUQ�EROW��)��FRXQWHUFORFNZLVH�WR�UDLVH�WKH�WRS�JXLGH�GLVN�RII�WKH�EODGH�
7XUQ�EROW��$��FRXQWHUFORFNZLVH�WR�ORZHU�WKH�ERWWRP�JXLGH�GLVN��

�� $GMXVW�WKH�JXLGH�DVVHPEOLHV�VR�WKH�GLVNV�DUH�DOLJQHG�ZLWK�WKH�EDFN�HGJH�RI�WKH�EODGH�

6HH� )LJXUH� ������ 7R� DGMXVW�� ORRVHQ� RQH� EROW� �.�� DQG� EROW� �0��� 6OLGH� WKH� EODGH� JXLGH
DVVHPEO\�LQ�RU�RXW�DV�QHFHVVDU\��/RRVHQ�WKH�MDP�QXW�RQ�EROW��/��DQG�DGMXVW�WKH�EROW�XQWLO�LW

),*������
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6DZPLOO�$OLJQPHQW
5RXWLQH�$OLJQPHQW�3URFHGXUH� �
FRQWDFWV�WKH�HQG�RI�WKH�EODGH�JXLGH�VKDIW��5HWLJKWHQ�WKH�MDP�QXW�

�� 7XUQ�EROW��$��FRXQWHUFORFNZLVH�RQ�HDFK�EODGH�JXLGH�DVVHPEO\�XS�XQWLO�WKH�ERWWRP�JXLGH
GLVNV�WRXFK�WKH�EODGH��EXW�GR�QRW�GHIOHFW�LW�XSZDUG�

�� 7XUQ�EROW��)��FORFNZLVH�WR�DGMXVW�WKH�WRS�JXLGH�GLVN�RQ�HDFK�EODGH�JXLGH�DVVHPEO\�EDFN
GRZQ�XQWLO�LW�WRXFKHV�WKH�EODGH��WKHQ�EDFN�XS�����������WXUQ��7LJKWHQ�FODPS�EROW��+��

�� &KHFN�WKDW�RXWVLGH�JXLGH�UROOHU�LV����´�IURP�WKH�EDFN�HGJH�RI�WKH�EODGH��7KH�LQQHU�JXLGH
UROOHU�VKRXOG�EH�������IURP�WKH�EDFN�HGJH�RI�WKH�EODGH�

6HH�)LJXUH�������7R�DGMXVW�� ORRVHQ�FODPS�EROW� �*��DQG� WXUQ�EROW� �&�� WR�PRYH� WKH� UROOHU
WRZDUG�RU� DZD\� IURP�EODGH��5DLVH�RU� ORZHU� WKH� UROOHU� WR�DYRLG� WKH�EODGH�FRQWDFWLQJ�DQ
H[LVWLQJ�JURRYH�LQ�WKH�UROOHU��5HWLJKWHQ�FODPS�EROW��*���127(�� ,I� WKH�UROOHU� LV�FRPSOHWHO\
JURRYHG�RQ�RQH�HQG��UHPRYH�EROW��1��DQG�IOLS�WKH�UROOHU�WR�XVH�WKH�RWKHU�HQG��,I�ERWK�HQGV

),*������

.

���B������%
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6DZPLOO�$OLJQPHQW
5RXWLQH�$OLJQPHQW�3URFHGXUH��

DUH�FRPSOHWHO\�JURRYHG��UHSODFH�WKH�UROOHU�

),*������

&

*

���B������
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH �
��� &RPSOHWH�$OLJQPHQW�3URFHGXUH

)UDPH�6HWXS

%HIRUH� SHUIRUPLQJ� WKH� IROORZLQJ� DOLJQPHQW� SURFHGXUHV�� VHWXS� WKH� PLOO� RQ� ILUP�� OHYHO
JURXQG�

,I�\RXU�VDZPLOO�LV�VWDWLRQDU\��ZLWK�QR�WUDLOHU�D[OH��ORZHU�WKH�IHHW�VR�WKH�ZHLJKW�RI�WKH�VDZPLOO
LV�HYHQO\�VXSSRUWHG�

,I�\RXU�VDZPLOO�KDV�D�WUDLOHU�D[OH�DQG�DGMXVWDEOH�RXWULJJHUV��DGMXVW�WKH�RXWULJJHUV�DV�IRO�
ORZV�

/7��+'��$GMXVW�WKH�WZR HQG�RXWULJJHUV�RQ�WKH�PDLQ�IUDPH�WXEH�GRZQ�MXVW�HQRXJK�WR�OLIW
ZHLJKW�IURP�WKH�WUDLOHU�WLUH�

/7��+'��$GMXVW�WKH�IURQW�DQG�WKLUG�RXWULJJHUV�RQ�WKH�PDLQ�IUDPH�WXEH�GRZQ�MXVW�HQRXJK�WR
OLIW�ZHLJKW�IURP�WKH�WUDLOHU�WLUH�

/7��+'��$GMXVW�IURQW�RXWULJJHUV�RQ�WKH�PDLQ�IUDPH�WXEH�GRZQ�MXVW�HQRXJK�WR�OLIW�ZHLJKW
IURP�WKH�WUDLOHU�WLUHV�

$OO�3RUWDEOH�6DZPLOOV��$GMXVW�WKH�RXWHU�RXWULJJHUV�GRZQ�MXVW�VR�WKH\�WRXFK�WKH�JURXQG
EXW�GR�QRW�EHDU�ZHLJKW�

6HH�6(&7,21���IRU�DGGLWLRQDO�VHWXS�LQIRUPDWLRQ�
6DZPLOO�$OLJQPHQW +'6GRF������ ����



6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH�

%ODGH�,QVWDOODWLRQ

�� 5HPRYH�WKH�EODGH�

�� %ORZ�VDZGXVW�RII�RI�WKH�EODGH�JXLGH�DVVHPEOLHV��5HPRYH�VDZGXVW�IURP�WKH�EODGH�KRXV�
LQJV�� 6FUDSH� DQ\� VDZGXVW� EXLOGXS� IURP� WKH� EODGH� ZKHHO� ULPV�� ,I� VDZGXVW� EXLOGXS� LV
SUHVHQW� RQ� WKH� ZKHHOV�� SHUIRUP� WKH� ZKHHO� VFUDSHU� LQVSHFWLRQ� DQG� PDLQWHQDQFH� DV
GHVFULEHG�LQ�6HFWLRQ�����

�� $W�ERWK�EODGH�JXLGH�DVVHPEOLHV��ORRVHQ�FODPS�EROW��+��DQG�WXUQ�EROW��)��FRXQWHUFORFNZLVH
WR�UDLVH�WKH�WRS�JXLGH�GLVN�DOO�WKH�ZD\�XS��5HPRYH�EROW��1��DQG�UHPRYH�WKH�JXLGH�UROOHU
IURP�HDFK�EODGH�JXLGH�DVVHPEO\��5HPRYH�WKH�JXLGH�GLVNV�IURP�ERWK�EODGH�JXLGH�DVVHP�
EOLHV�

6HH�)LJXUH�������

),*������
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH �
�� ,QVWDOO� WKH� SURYLGHG�DOLJQPHQW� EORFNV� WR� WKH�EODGH�JXLGH�DVVHPEOLHV�ZKHUH� WKH�ERWWRP
JXLGH�GLVNV�ZHUH��8VH�WKH�ORQJHU�EROW�SURYLGHG�ZLWK�WKH�DOLJQPHQW�EORFN�

6HH�)LJXUH������

�� $GMXVW�WKH�RXWHU�EODGH�JXLGH�DUP�LQ�RU�RXW�XQWLO�WKH�RXWHU�EODGH�JXLGH�LV�DSSUR[LPDWHO\���´
IURP�WKH�LQQHU�EODGH�JXLGH�

�� ,QVWDOO�D�QHZ�EODGH�DQG�DSSO\�WKH�DSSURSULDWH�WHQVLRQ��6HH�6HFWLRQ������

�� &ORVH�WKH�EODGH�KRXVLQJ�FRYHUV�DQG�PDNH�VXUH�DOO�SHUVRQV�DUH�FOHDU�RI�WKH�VDZ�KHDG�

�� 7XUQ�WKH�NH\�VZLWFK�WR����SRVLWLRQ�

�� (QJDJH�WKH�EODGH�VZLWFK��

��� 0DQXDOO\�VSLQ�RQH�RI�WKH�EODGH�ZKHHOV�XQWLO�WKH�EODGH�SRVLWLRQV�LWVHOI�RQ�WKH�EODGH�ZKHHOV�

),*�����

$OLJQPHQW�%ORFN
�������[�����
+H[�+HDG�%ROW

���B������
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH�

%ODGH�:KHHO�$OLJQPHQW

7KH� EODGH� ZKHHOV� VKRXOG� EH� DGMXVWHG� VR� WKH\� DUH� OHYHO� LQ� WKH� YHUWLFDO� DQG� KRUL]RQWDO
SODQHV��,I�WKH�EODGH�ZKHHOV�DUH�WLOWHG�XS�RU�GRZQ��WKH�EODGH�ZLOO�ZDQW�WR�WUDYHO�LQ�WKH�WLOWHG
GLUHFWLRQ��,I�WKH�EODGH�ZKHHOV�DUH�WLOWHG�KRUL]RQWDOO\��WKH�EODGH�ZLOO�QRW�WUDFN�SURSHUO\�RQ�WKH
ZKHHOV�

�� 8VH�WKH�EODGH�JXLGH�DOLJQPHQW�WRRO�WR�FKHFN�WKH�YHUWLFDO�DOLJQPHQW�RI�HDFK�EODGH�ZKHHO�
$WWDFK�WKH�WRRO�WR�WKH�EODGH�QHDU�WKH�LQQHU�EODGH�JXLGH�PRXQW��%H�VXUH�WKH�WRRO�GRHV�QRW
UHVW�RQ�D�WRRWK�RU�EXUU��DQG�LV�O\LQJ�IODW�DJDLQVW�WKH�ERWWRP�RI�WKH�EODGH�

6HH�)LJXUH�������

�� 0RYH� WKH�VDZ�FDUULDJH�VR� WKH� IURQW�HQG�RI� WKH� WRRO� LV�SRVLWLRQHG�RYHU� WKH� ILUVW�EHG�UDLO�
0HDVXUH�IURP�WKH�ERWWRP�RI�WKH�WRRO�WR�WKH�WRS�VXUIDFH�RI�WKH�EHG�UDLO�

�� 0RYH�WKH�VDZ�FDUULDJH�VR�WKH�UHDU�RI�WKH�WRRO�LV�SRVLWLRQHG�RYHU�WKH�EHG�UDLO��$JDLQ��PHD�
VXUH�IURP�WKH�ERWWRP�RI�WKH�WRRO�WR�WKH�EHG�UDLO�

�� ,I�WKH�WZR�PHDVXUHPHQWV�GLIIHU�E\�PRUH�WKDQ������������PP���DGMXVW�WKH�YHUWLFDO�WLOW�RI�WKH
GULYH�VLGH�EODGH�ZKHHO�

6HH�)LJXUH�������8VH�WKH�YHUWLFDO�DGMXVWPHQW�VFUHZV�WR�DGMXVW�WKH�GULYH�VLGH�EODGH�ZKHHO�
7R�WLOW�WKH�ZKHHO�GRZQ��ORRVHQ�WKH�WRS�DGMXVWPHQW�VFUHZ�RQH�TXDUWHU�WXUQ��/RRVHQ�WKH�MDP
QXW�RQ�WKH�ERWWRP�DGMXVWPHQW�VFUHZ�DQG�WLJKWHQ�WKH�VFUHZ��7LJKWHQ�WKH�WRS�DQG�ERWWRP
MDP�QXWV�

7R�WLOW�WKH�ZKHHO�XS��ORRVHQ�WKH�ERWWRP�DGMXVWPHQW�VFUHZ�RQH�TXDUWHU�WXUQ��/RRVHQ�WKH�MDP
QXW�RQ�WKH�WRS�DGMXVWPHQW�VFUHZ�DQG�WLJKWHQ�WKH�VFUHZ��7LJKWHQ�WKH�WRS�DQG�ERWWRP�MDP
QXWV�

),*������

&OLS�WRRO�WR�EODGH
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH �
�� 5HFKHFN�WKH�YHUWLFDO�WLOW�RI�WKH�GULYH�VLGH�EODGH�ZKHHO�ZLWK�WKH�EODGH�JXLGH�DOLJQPHQW�WRRO�
5HDGMXVW�WKH�EODGH�ZKHHO�DV�QHFHVVDU\�XQWLO�WKH�IURQW�DQG�UHDU�RI�WKH�WRRO�DUH�WKH�VDPH
GLVWDQFH�IURP�WKH�EHG�UDLO��ZLWKLQ�������>����PP@��

�� 5HPRYH�WKH�WRRO�IURP�WKH�EODGH�DQG�UHDWWDFK�LW�QHDU�WKH�RXWHU�EODGH�JXLGH�DVVHPEO\�

�� 0HDVXUH�IURP�WKH�WRRO�WR�WKH�EHG�UDLO�DW�ERWK�HQGV�RI�WKH�WRRO��,I�WKH�PHDVXUHPHQWV�DW�WKH
IURQW�DQG�UHDU�HQGV�RI�WKH�WRRO�GLIIHU�E\�PRUH�WKDQ������������PP���DGMXVW�WKH�YHUWLFDO�WLOW�RI
WKH�LGOH�VLGH�EODGH�ZKHHO�

),*������

$GMXVW�YHUWLFDO�DGMXVWPHQW�VFUHZV
XS�WR�WLOW�GULYH�VLGH�EODGH�ZKHHO�GRZQ�
$GMXVW�VFUHZV�GRZQ�WR�WLOW�ZKHHO�XS
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH�

6HH�)LJXUH��������8VH�WKH�YHUWLFDO�DGMXVWPHQW�VFUHZV�WR�DGMXVW�WKH�LGOH�VLGH�EODGH�ZKHHO�
7R�WLOW�WKH�ZKHHO�XS��ORRVHQ�WKH�ERWWRP�DGMXVWPHQW�VFUHZ�RQH�TXDUWHU�WXUQ��/RRVHQ�WKH�MDP
QXW�RQ�WKH�WRS�DGMXVWPHQW�VFUHZ�DQG�WLJKWHQ�WKH�VFUHZ��7LJKWHQ�WKH�WRS�DQG�ERWWRP�MDP
QXWV�

7R�WLOW�WKH�ZKHHO�GRZQ��ORRVHQ�WKH�WRS�DGMXVWPHQW�VFUHZ�RQH�TXDUWHU�WXUQ��/RRVHQ�WKH�MDP
QXW�RQ�WKH�ERWWRP�DGMXVWPHQW�VFUHZ�DQG�WLJKWHQ�WKH�VFUHZ��7LJKWHQ�WKH�WRS�DQG�ERWWRP
MDP�QXWV�

�� 5HFKHFN�WKH�YHUWLFDO�WLOW�RI�WKH�LGOH�VLGH�EODGH�ZKHHO�ZLWK�WKH�EODGH�JXLGH�DOLJQPHQW�WRRO�
5HDGMXVW�WKH�EODGH�ZKHHO�DV�QHFHVVDU\�XQWLO�WKH�IURQW�DQG�UHDU�RI�WKH�WRRO�DUH�WKH�VDPH
GLVWDQFH�IURP�WKH�EHG�UDLO��ZLWKLQ�������>����PP@��

),*������

$GMXVW�YHUWLFDO�DGMXVWPHQW
VFUHZV�XS�WR�WLOW�LGOH�VLGH
EODGH�ZKHHO�GRZQ��$GMXVW

VFUHZV�GRZQ�WR�WLOW�ZKHHO�XS
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH �
�� &KHFN�WKH�SRVLWLRQ�RI�WKH�EODGH�RQ�WKH�LGOH�VLGH�EODGH�ZKHHO�

6HH�)LJXUH�������7KH�KRUL]RQWDO�WLOW�RI�WKH�EODGH�ZKHHO�VKRXOG�EH�DGMXVWHG�VR�WKDW�WKH�JXO�
OHW� RI� D� ������� EODGH� LV� ����� �� PP�� RXW� IURP� WKH� IURQW� HGJH� RI� WKH� ZKHHO� ������� >���
PP@��7KH�JXOOHW�RI�D��������EODGH�VKRXOG�EH������������PP��RXW�IURP�WKH�IURQW�HGJH�RI�WKH
ZKHHO��������>��� PP@���'R�QRW�OHW�WKH�WHHWK�ULGH�RQ�WKH�ZKHHOV�

6HH�)LJXUH�������8VH�WKH�FDQW�FRQWURO�DGMXVWPHQW�WR�DGMXVW�WKH�LGOH�VLGH�EODGH�ZKHHO��,I
WKH�EODGH�LV�WRR�IDU�IRUZDUG�RQ�WKH�ZKHHO��WXUQ�WKH�FDQW�FRQWURO�FRXQWHUFORFNZLVH��,I�LW�LV�WRR
IDU�EDFN�RQ�WKH�ZKHHO��WXUQ�WKH�FDQW�FRQWURO�FORFNZLVH�

),*������
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH�
��� &KHFN�WKH�SRVLWLRQ�RI�WKH�EODGH�RQ�WKH�GULYH�VLGH�EODGH�ZKHHO��7KH�EODGH�VKRXOG�EH�SRVL�
WLRQHG�RQ�WKH�ZKHHO�DV�GHVFULEHG�IRU�WKH�LGOH�VLGH�EODGH�ZKHHO��$GMXVW�WKH�GULYH�VLGH�EODGH
ZKHHO�LI�QHFHVVDU\�

6HH�)LJXUH�������8VH� WKH�KRUL]RQWDO� DGMXVWPHQW� VFUHZV� WR� DGMXVW� WKH� GULYH�VLGH�EODGH
ZKHHO��7R�PRYH�WKH�EODGH�EDFN�RQ�WKH�ZKHHO��ORRVHQ�WKH�ULJKW�DGMXVWPHQW�VFUHZ�RQH�TXDU�
WHU�WXUQ��/RRVHQ�WKH�MDP�QXW�RQ�WKH�OHIW�DGMXVWPHQW�VFUHZ�DQG�WLJKWHQ�WKH�VFUHZ��7LJKWHQ
WKH�OHIW�DQG�ULJKW�MDP�QXWV�

7R�PRYH�WKH�EODGH�RXW�RQ�WKH�ZKHHO��ORRVHQ�WKH�OHIW�DGMXVWPHQW�VFUHZ�RQH�TXDUWHU�WXUQ�
/RRVHQ�WKH�MDP�QXW�RQ�WKH�ULJKW�DGMXVWPHQW�VFUHZ�DQG�WLJKWHQ�WKH�VFUHZ��7LJKWHQ�WKH�OHIW
DQG�ULJKW�MDP�QXWV�

),*������

��������%

7XUQ�FDQW�FRQWURO�FORFNZLVH�WR�PRYH
EODGH�RXW�RQ�ZKHHO��FRXQWHUFORFNZLVH
WR�PRYH�EODGH�EDFN�RQ�ZKHHO

&DQW�&RQWURO
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH �
),*������

��������

7LJKWHQ�ULJKW�DGMXVWPHQW
EROW�WR�PRYH�EODGH�RXW
RQ�ZKHHO��7LJKWHQ�OHIW�
DGMXVWPHQW�EROW�WR�PRYH�EODGH�LQ
RQ�ZKHHO
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH�

%HG�5DLO�$GMXVWPHQW

�� 2SHQ�WKH�DGMXVWDEOH�EODGH�JXLGH�DUP�WR�ZLWKLQ����������PP��RI�IXOO�RSHQ�

�� 0RYH�WKH�FDUULDJH�EDFN�WR�WKH�IURQW�SLYRW�EHG�UDLO��5DLVH�WKH�FXWWLQJ�KHDG�XQWLO�WKH�ERWWRP
RI� WKH�EODGH� LV����� ���� PP��DERYH� WKH�RXWVLGH�RI� WKH�SLYRW�EHG� UDLO� VXSSRUW�E\�DFWXDO
PHDVXUHPHQW�ZLWK�D�WDSH�RU�UXOHU�

6HH�)LJXUH�������

�� 0RYH�WKH�FDUULDJH�IRUZDUG�WR�FKHFN�WKH�GLVWDQFH�WR�WKH�EODGH�DW�WKH�LQVLGH�RI�WKH�SLYRW�EHG
UDLO�VXSSRUW��$OO�PHDVXUHPHQWV�VKRXOG�EH�HTXDO�ZLWKLQ������������PP��

6HH�)LJXUH�������7R�DGMXVW�WKH�VDZ�KHDG�WLOW��XVH�WKH�EROWV�ORFDWHG�DW�WKH�ERWWRP�RI�WKH
VDZ�KHDG�PDVW��/RRVHQ�WKH�WZR�VHWV�RI�IRXU�UHWDLQLQJ�SODWH�EROWV��7R�UDLVH�WKH�RXWVLGH�RI
WKH�VDZ�KHDG��EDFN�WKH�VWRS�EROWV�RXW��WKHQ�WLJKWHQ�WKH�DGMXVWPHQW�EROWV��7R�ORZHU�WKH�RXW�
VLGH�RI�WKH�VDZ�KHDG��ORRVHQ�WKH�DGMXVWPHQW�EROWV�DQG�WLJKWHQ�WKH�VWRS�EROWV��5HFKHFN�WKH

),*������
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH �
VDZ�KHDG�WLOW�DQG�UHDGMXVW�WKH�EROWV�DV�QHFHVVDU\��5HWLJKWHQ�WKH�UHWDLQLQJ�SODWH�EROWV�

�� 0RYH�WKH�FODPS�VR�LW�LV�����IURP�WKH�FODPS�VWRS��$GMXVW�WKH�FODPS�GRZQ�WR�LWV�ORZHVW�SRV�
WLRQ��0RYH�WKH�VDZ�KHDG�IRUZDUG�XQWLO�LW�LV�SRVLWLRQHG�RYHU�WKH�FODPS��5DLVH�WKH�VDZ�KHDG
XQWLO�WKH�EODGH�PHDVXUHV���������������PP��IURP�WKH�FODPS�DW�LWV�ORZHVW�SRVLWLRQ�

�� $GMXVW�WKH�IURQW�SLYRW�UDLO�����WR�WKH�PDLQ�EHG�WXEH�

�� 0RYH�WKH�VDZ�KHDG�WR�FHQWHU�WKH�EODGH�RYHU�WKH�IURQW�SLYRW�EHG�UDLO�

),*������

��������

6WRS�%ROW

'(7$,/�2)�/2:(5�75$&.�52//(5�$66(0%/<

6WRS�%ROW

$GMXVWPHQW�%ROW

$GMXVWPHQW�%ROW
5HWDLQLQJ
3ODWH�%ROWV

7LJKWHQ�DGMXVWPHQW
EROWV�WR�UDLVH�VDZ�KHDG�
/RRVHQ�DGMXVWPHQW
EROWV�WR�ORZHU�VDZ�KHDG
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH�
�� 0HDVXUH�WKH�GLVWDQFH�IURP�WKH�WRS�RI�WKH�SLYRW�UDLO�WR�WKH�ERWWRP�RI�WKH�EODGH��0DNH�WKLV
PHDVXUHPHQW�DW�HDFK�HQG�RI�WKH�SLYRW�UDLO�

�� 7KH�WZR�PHDVXUHPHQWV�VKRXOG�EH��������� PP���������>����PP@�����

6HH�)LJXUH�������/RRVHQ�WKH�ORFNLQJ�VHW�VFUHZV�DQG�WXUQ�WKH�LQQHU�KHLJKW�DGMXVWPHQW�QXW
WR�DGMXVW�WKH�KHLJKW�RI�WKH�LQQHU�HQG�RI�WKH�SLYRW�UDLO��/RRVHQ�WKH�MDP�QXW�DQG�WXUQ�WKH�RXWHU
DGMXVWPHQW�EROW�WR�DGMXVW�WKH�KHLJKW�RI�WKH�RXWHU�HQG�RI�WKH�SLYRW�UDLO�

�� 0RYH�WKH�VDZ�KHDG�VR�WKH�EODGH�LV�SRVLWLRQHG�RYHU�WKH�FHQWHU�RI�WKH�IURQW�PDLQ�EHG�UDLO�

��� 0HDVXUH�WKH�GLVWDQFH�EHWZHHQ�WKH�ERWWRP�RI�WKH�EODGH�DQG�WKH�EHG�UDLO�DW�HDFK�HQG�RI�WKH
EHG�UDLO��7KH�EHG�UDLO�VKRXOG�PHDVXUH����������PP���������>��� PP@�����IURP�WKH�EODGH�DW
HDFK�HQG�RI�WKH�UDLO�

),*������

,QQHU�+HLJKW
$GMXVWPHQW

1XW

2XWHU�+HLJKW
$GMXVWPHQW
%ROW

60����%

�������������PP�
WR�EODGH

��������PP�
WR�EODGH
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH �
6HH�)LJXUH�������/RRVHQ� WKH�EHG� UDLO� FODPSLQJ�EROWV� DQG� WXUQ� WKH�DGMXVWPHQW�EROWV� WR
PRYH�WKH�EHG�UDLOV�WR�WKH�EODGH�LI�QHFHVVDU\��5HWLJKWHQ�WKH�FODPSLQJ�EROWV�DQG�DGMXVWPHQW
EROW�MDP�QXWV�

��� :LWKRXW�DGMXVWLQJ�WKH�VDZ�KHDG�KHLJKW��FKHFN�WKH�WKUHH�UHPDLQLQJ�PDLQ�EHG�UDLOV�DQG�WKH
UHDU�SLYRW�UDLO��$GMXVW�WKHP�VR�WKDW�DOO�PHDVXUH�WKH�VDPH�GLVWDQFH�IURP�WKH�EODGH�DW�ERWK
HQGV�RI�WKH�EHG�UDLO�

),*������

��³��������PP� ��³��������PP�

%ODGH

%HG�5DLO

&ODPSLQJ�%ROW&ODPSLQJ�%ROW

$GMXVWPHQW
%ROW

$GMXVWPHQW
%ROW

60����
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH�

%ODGH�*XLGH�$UP�$OLJQPHQW

7KH�EODGH�JXLGH�DUP�PRYHV�WKH�RXWHU�EODGH�JXLGH�LQ�DQG�RXW��,I�WKH�DUP�EHFRPHV�ORRVH�
WKH�EODGH�JXLGH�ZLOO�QRW�GHIOHFW�WKH�EODGH�SURSHUO\��FDXVLQJ�LQDFFXUDWH�FXWV��$�ORRVH�EODGH
JXLGH�DUP�FDQ�DOVR�FDXVH�EODGH�YLEUDWLRQ�

�� $GMXVW�WKH�EODGH�JXLGH�DUP�LQ�WR����������PP��IURP�IXOO\�FORVHG�

�� 0DQXDOO\�WU\�WR�PRYH�WKH�DUP�XS�DQG�GRZQ��,I�\RX�FDQ�PRYH�WKH�DUP�E\�KDQG��\RX�ZLOO
QHHG�WR�WLJKWHQ�WKH�DUP�UROOHUV��

6HH�)LJXUH�������/RRVHQ� WKH� MDP�QXWV�DQG� WXUQ� WKH�DGMXVWPHQW� EROWV� LQ� WR� WLJKWHQ� WKH
EODGH�JXLGH�DUP�UROOHUV��5HWLJKWHQ�WKH�MDP�QXWV�

),*������

������&

5ROOHU�$GMXVWPHQW
%ROWV
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH �
$IWHU�WLJKWHQLQJ�WKH�EODGH�JXLGH�DUP�UROOHUV��FKHFN�WKDW�WKH�DUP�LV�DOLJQHG�SURSHUO\�

�� :LWK�WKH�DUP�DGMXVWHG����������PP��IURP�IXOO\�FORVHG��PHDVXUH�WKH�GLVWDQFH�EHWZHHQ�WKH
UHDU�EODGH�JXLGH�UROOHU�DQG�WKH�EDFN�RI�WKH�EODGH�

6HH�)LJXUH�������

�� $GMXVW�WKH�EODGH�JXLGH�DUP�WR����������PP��IURP�IXOO\�RSHQ�DQG�UHPHDVXUH�WKH�GLVWDQFH
IURP� WKH� UROOHU� IODQJH� WR� WKH�EDFN� RI� WKH� EODGH�� 7KH� WZR�PHDVXUHPHQWV� VKRXOG� EH� WKH
VDPH��,I�QRW��DGMXVW�WKH�RXWHU�UROOHUV�LQ�RU�RXW�WR�WLOW�WKH�DUP�KRUL]RQWDOO\�

),*������

0HDVXUH�GLVWDQFH�EHWZHHQ
UROOHU�DQG�EODGH�ZLWK�DUP

�RSHQ�DQG�FORVHG

��B���
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH�

6HH�)LJXUH�������/RRVHQ�WKH�KRUL]RQWDO�DGMXVWPHQW�EROW�MDP�QXWV��7R�WLOW�WKH�DUP�LQ�WRZDUG
WKH�EODGH��ORRVHQ�WKH�UHDU�EROW�DQG�WLJKWHQ�WKH�IURQW�EROW��7R�WLOW�WKH�DUP�RXW�DZD\�IURP�WKH
EODGH��ORRVHQ�WKH�IURQW�EROW�DQG�WLJKWHQ�WKH�UHDU�EROW��5HWLJKWHQ�WKH�MDP�QXWV�DQG�UHFKHFN
WKH�EODGH�JXLGH�DUP�KRUL]RQWDO�WLOW�

�� 1RZ�FKHFN�WKH�YHUWLFDO� WLOW�RI� WKH�EODGH�JXLGH�DUP��0RYH�WKH�VDZ�FDUULDJH�VR�WKH�EODGH
JXLGH�DUP�LV�SRVLWLRQHG�RYHU�D�EHG�UDLO��

�� :LWK�WKH�DUP����������PP��IURP�IXOO\�FORVHG��UDLVH�RU�ORZHU�WKH�VDZ�KHDG�XQWLO�WKH�ERWWRP
RI�WKH�EODGH�JXLGH�EORFN�LV����������PP��IURP�WKH�WRS�RI�WKH�EHG�UDLO�

),*������

)URQW�
+RUL]RQWDO�

$GMXVWPHQW�%ROW
5HDU�
+RUL]RQWDO�
$GMXVWPHQW�%ROW
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH �
6HH�)LJXUH�������$GMXVW�WKH�EODGH�JXLGH�DUP�WR����������PP��IURP�IXOO\�RSHQ��0HDVXUH
WKH�GLVWDQFH�IURP�WKH�ERWWRP�RI�WKH�EODGH�JXLGH�PRXQWLQJ�EORFN�WR�WKH�EHG�UDLO��7KLV�PHD�
VXUHPHQW�VKRXOG�EH������������PP���,I�WKH�PHDVXUHPHQWV�DUH�QRW�WKH�VDPH��DGMXVW�WKH
EODGH�JXLGH�DUP�YHUWLFDOO\�

),*������

$ %

0HDVXUH�IURP�EODGH
JXLGH�DUP�WR�EHG�UDLO

ZLWK�DUP�RSHQ�DQG�FORVHG

��������
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH�

6HH�)LJXUH�������/RRVHQ�WKH�YHUWLFDO�DGMXVWPHQW�EROW�MDP�QXWV��7R�WLOW�WKH�EODGH�JXLGH�DUP
GRZQ��ORRVHQ�WKH�UHDU�EROW�DQG�WLJKWHQ�WKH�IURQW�EROW��7R�WLOW�WKH�EODGH�JXLGH�DUP�XS��ORRVHQ
WKH� IURQW� EROW� DQG� WLJKWHQ� WKH� UHDU� EROW��5HWLJKWHQ� WKH� MDP� QXWV� DQG� UHFKHFN� WKH� EODGH
JXLGH�DUP�YHUWLFDO�WLOW�

),*������

�������� )URQW�
9HUWLFDO�

$GMXVWPHQW�%ROW
5HDU�
9HUWLFDO�
$GMXVWPHQW�%ROW
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH �
%ODGH�*XLGH�$GMXVWPHQW�2YHUYLHZ

3URSHU�EODGH�JXLGH�DOLJQPHQW�LV�FULWLFDO�WR�RSWLPXP�PDFKLQH�SHUIRUPDQFH��,W�LV�LPSRUWDQW
WR�XQGHUVWDQG�DQG�IROORZ�WKH�SURFHGXUHV�LQ�WKLV�VHFWLRQ�WR�SURSHUO\�DOLJQ�WKH�EODGH�JXLGHV�

6HH�)LJXUH������7KH�PDMRU�FRPSRQHQWV�RI�WKH�EODGH�JXLGH�DVVHPEOLHV�DUH�WKH�WRS�DQG
ERWWRP�JXLGH�GLVNV�DQG�JXLGH�UROOHU��

6HH�)LJXUH������7KH�REMHFWLYH� WR�DOLJQLQJ� WKH�EODGHV�JXLGHV� LV� WR�SURSHUO\�SRVLWLRQ� WKH
JXLGH�GLVNV�DQG�JXLGH�UROOHU�LQ�UHODWLRQ�WR�WKH�EODGH��7KH�GLVNV�VKRXOG�EH�DOLJQHG�ZLWK�WKH
EDFN�HGJH�RI�WKH�EODGH�DV�YLHZHG�IURP�WKH�WRS��7KH\�PXVW�DOVR�EH�SDUDOOHO�WR�WKH�EODGH�DV

),*�����

%RWWRP�*XLGH
'LVN

7RS�*XLGH
'LVN

*XLGH�5ROOHU

���B������
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH�

YLHZHG�IURP�WKH�IURQW��7KH�UROOHU�VKRXOG�EH�����´������´�IURP�WKH�EDFN�HGJH�RI�WKH�EODGH�

6HH�)LJXUH������$GMXVWPHQW�EROWV�DUH�SURYLGHG� WR�REWDLQ� WKH�SURSHU�EODGH�JXLGH�DOLJQ�
PHQW��7KH�YDULRXV�EODGH�JXLGH�DGMXVWPHQWV�DUH�GHVFULEHG�EHORZ�

),*�����

),*�����

5ROOHU��������������IURP
EDFN�HGJH�RI�EODGH

'LVNV�DOLJQHG
ZLWK�EDFN�HGJH

RI�EODGH

%RWWRP�GLVN
WRXFKLQJ��EXW

QRW�GHIOHFWLQJ�EODGH

7RS�GLVN�WRXFKHV
EODGH��WKHQ�UDLVH

ò�WXUQ 'LVNV�SDUDOOHO
WR�EODGH

723�9,(:

6,'(�9,(:

���B������

)URQW�9LHZ 5HDU�9LHZ
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH �
$ 9HUWLFDO�$GMXVWPHQW�%ROW���8VH�WR�DGMXVW�HQWLUH�EODGH�JXLGH�DVVHPEO\�XS�RU�GRZQ��/RRVHQ�
FODPS�EROWV��-��VOLJKWO\�DQG�WXUQ�WKH�DGMXVWPHQW�EROW�ZLWK�D��´�ZUHQFK��7XUQLQJ�FORFNZLVH�ZLOO�
UDLVH�DVVHPEO\��FRXQWHUFORFNZLVH�ZLOO�ORZHU�DVVHPEO\��5HWLJKWHQ�FODPS�EROWV��-��

% *XLGH�7LOW�%ROWV���8VH�WR�DGMXVW�WKH�EROWV�WR�WLOW�WKH�EODGH�JXLGHV�VR�WKH�JXLGH�GLVNV�DUH�SDU�
DOOHO�WR�WKH�EODGH��/RRVHQ�FODPS�EROWV��,���EXW�OHDYH�WKHP�VQXJ��7R�DGMXVW�HDFK�EROW��XVH�D�
���´�ZUHQFK�WR�ORRVHQ�WKH�MDP�QXW��DGMXVW�WKH�EROW�DQG�UHWLJKWHQ�WKH�MDP�QXW��5HWLJKWHQ�
FODPS�EROWV��,��

& 5ROOHU�$GMXVWPHQW�%ROW���8VH�WR�PRYH�JXLGH�UROOHU�WRZDUG�RU�DZD\�IURP�WKH�EODGH�RU�WR�
DGMXVW�WKH�UROOHU�XS�RU�GRZQ�DV�WKH�EODGH�ZHDUV�D�JURRYH�LQ�WKH�UROOHU��8VH�D����´�ZUHQFK�WR�
ORRVHQ�FODPS�EROW��*��DQG�WXUQ�UROOHU�DGMXVWPHQW�EROW�E\�KDQG�WR�PRYH�UROOHU�WRZDUG�RU�DZD\�
IURP�EODGH��5HWLJKWHQ�FODPS�EROW��*��

' 7RS�*XLGH�'LVN�%ROW���8VH�WR�GLVDVVHPEOH�WRS�JXLGH�GLVN��8VH�����´�QXW�GULYHU�WR�UHPRYH�
EROW�

( %RWWRP�*XLGH�'LVN�%ROW���8VH�WR�GLVDVVHPEOH�ERWWRP�JXLGH�GLVN��8VH�����´�QXW�GULYHU�WR�
UHPRYH�EROW�

) 7RS�*XLGH�'LVN�$GMXVWPHQW�%ROW���8VH�WR�UDLVH�RU�ORZHU�WRS�JXLGH�GLVN��8VH�D����´�ZUHQFK�
WR�ORRVHQ�FODPS�EROW��+��DQG�WXUQ�E\�KDQG��7XUQ�DGMXVWPHQW�EROW�E\�KDQG�FRXQWHUFORFNZLVH�
WR�UDLVH�WRS�JXLGH�GLVN��FORFNZLVH�WR�ORZHU�WRS�JXLGH�GLVN�

* 5ROOHU�&ODPS�%ROW���/RRVHQ�ZLWK����´�ZUHQFK�WR�DOORZ�DGMXVWPHQW�RI�UROOHU�DGMXVWPHQW�EROW�
�&��

+ 7RS�*XLGH�'LVN�&ODPS�%ROW���/RRVHQ�ZLWK����´�ZUHQFK�WR�DOORZ�DGMXVWPHQW�RI�WRS�JXLGH�
GLVN�DGMXVWPHQW�EROW��)��

, *XLGH�'LVN�&ODPS�%ROWV���/RRVHQ�ERWK�EROWV�EXW�OHDYH�VQXJ�ZLWK����´�ZUHQFK�WR�DOORZ�
DGMXVWPHQW�RI�JXLGH�WLOW�EROWV��%��

- %ODGH�*XLGH�$VVHPEO\�&ODPS�%ROWV���8VHG�WR�VHFXUH�YHUWLFDO�DGMXVWPHQW�RI�HQWLUH�EODGH�
JXLGH�DVVHPEO\��/RRVHQ�WKHVH�EROWV�VOLJKWO\�WR�DOORZ�DGMXVWPHQW�RI�YHUWLFDO�DGMXVWPHQW�EROW�
�$��

. 9HUWLFDO�7LOW�$GMXVWPHQW�%ROWV���8VH�WKH�EROWV�WR�WLOW�WKH�HQWLUH�EODGH�VR�LW�LV�SDUDOOHO�WR�WKH�
EHG�UDLOV��8VH�D����´�ZUHQFK�WR�ORRVHQ�WKH�MDP�QXWV��$GMXVW�WKH�EROWV�XS�WR�WLOW�WKH�EODGH�
GRZQ��DGMXVW�EROWV�GRZQ�WR�WLOW�EODGH�XS��5HWLJKWHQ�WKH�MDP�QXWV�

/ %ODGH�*XLGH�6WRS�%ROW���3URYLGHV�D�VWRS�WR�SUHYHQW�WKH�JXLGH�DVVHPEO\�IURP�JHWWLQJ�
SXVKHG�EDFN�GXULQJ�RSHUDWLRQ��8VH�D����´�ZUHQFK�WR�ORRVHQ�WKH�MDP�QXW�DQG�DGMXVW�WKH�EROW�
XQWLO�LW�WRXFKHV�WKH�HQG�RI�WKH�EODGH�JXLGH�VKDIW�DIWHU�DGMXVWLQJ�EODGH�JXLGH�DVVHPEO\�LQ�RXW��
5HWLJKWHQ�WKH�MDP�QXW�

0 %ODGH�*XLGH�&ODPS�%ROW���+ROGV�EODGH�JXLGH�DVVHPEO\�VHFXUHO\�LQ�PRXQWLQJ�EUDFNHW��
/RRVHQ�WKLV�EROW�DQG�RQH�WLOW�EROW��.��WR�DOORZ�PRYHPHQW�RI�WKH�EODGH�JXLGH�DVVHPEO\�LQ�RU�
RXW��8VH�D����´�ZUHQFK�WR�ORRVHQ�WKH�MDP�QXW�DQG�DGMXVW�WKH�FODPS�EROW��

1 5ROOHU�0RXQW�%ROW���5HPRYH�WKLV�EROW�WR�IOLS�RU�UHSODFH�WKH�UROOHU��2QFH�WKH�WRS�KDOI�RI�WKH�
UROOHU�LV�ZRUQ��UHPRYH�WKH�EROW�DQG�IOLS�WKH�UROOHU�VR�WKH�ZRUQ�KDOI�LV�RQ�WKH�ERWWRP�
6DZPLOO�$OLJQPHQW +'6GRF������ ����



6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH�

3UHSDULQJ�)RU�%ODGH�*XLGH�$OLJQPHQW

5HFRPPHQGHG�WRROV�

n :UHQFKHV�����´�����´�������´�	��´

n ����´�1XW�'ULYHU

n %ODGH�*XLGH�$OLJQPHQW�%ORFNV

n %ODGH�*XLGH�$OLJQPHQW�7RRO

n %ODGH�*XLGH�$UP�$OLJQPHQW�7RRO

n )ODVKOLJKW
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH �
%ODGH�*XLGH�7LOW�$GMXVWPHQW�

�� &KHFN�WKDW�WKH�DOLJQPHQW�EORFNV�DUH�SDUDOOHO�WR�WKH�EODGH��$GMXVW�EROW��$��WR�UDLVH�WKH�EODGH
JXLGH�DVVHPEO\�XQWLO� WKH�EORFN�DOPRVW� WRXFKHV� WKH�EODGH��&KHFN� WKDW� WKH�JDS� IURP� WKH
DOLJQPHQW�EORFN�WR�WKH�EODGH�LV�WKH�VDPH�DORQJ�HQWLUH�OHQJWK�RI�WKH�EORFN��6KLQLQJ�D�IODVK�
OLJKW�EHKLQG�WKH�EODGH�JXLGH�DVVHPEO\�ZLOO�KHOS�\RX�WR�VHH�WKH�JDS�EHWZHHQ�WKH�EORFN�DQG
WKH�EODGH��7R�DGMXVW��ORRVHQ�FODPS�EROWV��,���EXW�OHDYH�VQXJ��'HWHUPLQH�ZKLFK�EROW��%��WR
XVH�WR�WLOW�WKH�EODGH�JXLGH�DVVHPEO\�DV�GHVLUHG��/RRVHQ�WKH�MDP�QXW�DQG�WXUQ�WKH�EROW�XQWLO
WKH�DOLJQPHQW�EORFN� LV�SDUDOOHO� WR� WKH�EODGH��5HWLJKWHQ� WKH� MDP�QXW�DQG�FODPS�EROWV� �,��
5HSHDW�IRU�WKH�VHFRQG�EODGH�JXLGH�DVVHPEO\�

6HH�)LJXUH�������

�� 5HPRYH�WHQVLRQ�IURP�WKH�EODGH�DQG�UHPRYH�WKH�DOLJQPHQW�EORFNV�IURP�WKH�EODGH�JXLGH
DVVHPEOLHV��,QVWDOO�QHZ�RU�UHFRQGLWLRQHG�JXLGH�GLVNV�WR�ERWK�EODGH�JXLGH�DVVHPEOLHV��7HQ�
VLRQ�DQG�WUDFN�WKH�EODGH�

�� $GMXVW�WKH�JXLGH�DVVHPEOLHV�VR�WKH�GLVNV�DUH�DOLJQHG�ZLWK�WKH�EDFN�HGJH�RI�WKH�EODGH�

6HH� )LJXUH� ������ 7R� DGMXVW�� ORRVHQ� RQH� EROW� �.�� DQG� EROW� �0��� 6OLGH� WKH� EODGH� JXLGH
DVVHPEO\�LQ�RU�RXW�DV�QHFHVVDU\��/RRVHQ�WKH�MDP�QXW�RQ�EROW��/��DQG�DGMXVW�WKH�EROW�XQWLO�LW

),*������

%

,����

���B������&

$

*DS�EHWZHHQ�DOLJQPHQW�EORFN
DQG�EODGH�SDUDOOHO�DORQJ�HQWLUH
OHQJWK�RI�EORFN
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH�

FRQWDFWV�WKH�HQG�RI�WKH�EODGH�JXLGH�VKDIW��5HWLJKWHQ�WKH�MDP�QXW�

),*������
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH �
%ODGH�*XLGH�9HUWLFDO�7LOW�$OLJQPHQW

7KH�EODGH�JXLGHV�VKRXOG�EH�DGMXVWHG�SURSHUO\�LQ�WKH�YHUWLFDO�SODQH��,I�WKH�EODGH�JXLGHV�DUH
WLOWHG�YHUWLFDOO\��WKH�EODGH�ZLOO�WU\�WR�WUDYHO�LQ�WKH�WLOWHG�GLUHFWLRQ�

$�%ODGH�*XLGH�$OLJQPHQW�7RRO��%*$7��LV�SURYLGHG�WR�KHOS�\RX�PHDVXUH�WKH�YHUWLFDO�WLOW�RI
WKH�EODGH�

�� 2SHQ�WKH�DGMXVWDEOH�EODGH�JXLGH�DUP����������PP��IURP�IXOO�RSHQ�

�� $GMXVW�ERWK�EODGH�JXLGH�DVVHPEOLHV�VR� WKH�EODGH� LV� ILUPO\�FODPSHG�EHWZHHQ� WKH�JXLGH
GLVNV�

6HH�)LJXUH�������8VH�EROW��$��WR�DGMXVW�HDFK�EODGH�JXLGH�DVVHPEO\�GRZQ��WKHQ�EDFN�XS
VR�WKHUH�LV�D�VOLJKW�JDS�EHWZHHQ�WKH�ERWWRP�JXLGH�GLVNV�DQG�WKH�EODGH��/RRVHQ�FODPS�EROW
�+��DQG�WXUQ�EROW��)��FORFNZLVH�WR�DGMXVW�WKH�WRS�GLVN�GRZQ�XQWLO�WKH�EODGH�LV�ILUPO\�FODPSHG
EHWZHHQ�WKH�JXLGH�GLVNV��

�� &ODPS�WKH�DOLJQPHQW� WRRO�RQ�WKH�EODGH��3RVLWLRQ�WKH�WRRO�FORVH�WR�WKH�RXWHU�EODGH�JXLGH
UROOHU��%H�VXUH�WKH�WRRO�GRHV�QRW�UHVW�RQ�D�WRRWK�RU�EXUU��DQG�LV�O\LQJ�IODW�RQ�WKH�EODGH�

),*������

���B������%
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH�

6HH�)LJXUH�������

�� 0RYH�WKH�FDUULDJH�VR�WKDW�WKH�IURQW�HQG�RI�WKH�WRRO�LV�SRVLWLRQHG�DERYH�WKH�EHG�UDLO��0HD�
VXUH�WKH�GLVWDQFH�IURP�WKH�EHG�UDLO�WR�WKH�ERWWRP�HGJH�RI�WKH�WRRO�

�� 0RYH�WKH�FDUULDJH�VR�WKDW�WKH�EDFN�HQG�RI�WKH�WRRO�LV�SRVLWLRQHG�DERYH�WKH�EHG�UDLO��0HD�
VXUH�WKH�GLVWDQFH�IURP�WKH�EHG�UDLO�WR�WKH�ERWWRP�HGJH�RI�WKH�WRRO�

�� ,I�WKH�PHDVXUHPHQW�IURP�WKH�WRRO�WR�WKH�EHG�UDLO�LV�QRW�HTXDO�ZLWKLQ������������PP���DGMXVW
WKH�YHUWLFDO�WLOW�RI�WKH�RXWHU�EODGH�JXLGH�UROOHU�

6HH�)LJXUH�������/RRVHQ�WKH�MDP�QXWV�RQ�EROWV��.���$GMXVW�WKH�EROWV�XS�WR�WLOW�WKH�EODGH
GRZQ��$GMXVW�WKH�EROWV�GRZQ�WR�WLOW�WKH�EODGH�XS��5HWLJKWHQ�WKH�MDP�QXWV�DQG�UHFKHFN�WKH

),*������

&OLS�WRRO�WR�EODGH
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH �
WLOW�RI�WKH�EODGH�JXLGH�DVVHPEO\�ZLWK�WKH�EODGH�JXLGH�DOLJQPHQW�WRRO�

�� 0RYH�WKH�EODGH�JXLGH�DOLJQPHQW�WRRO�FORVH�WR�WKH�LQQHU�EODGH�JXLGH�UROOHU�DVVHPEO\�DQG
UHSHDW�WKH�DERYH�VWHSV��$GMXVW�WKH�YHUWLFDO�WLOW�RI�WKH�LQQHU�EODGH�JXLGH�LI�QHFHVVDU\�

),*������
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH�

*XLGH�'LVN�5ROOHU�$GMXVWPHQWV�

�� $GMXVW�WKH�JXLGH�GLVNV�RI�HDFK�EODGH�JXLGH�DVVHPEO\�RII�RI�WKH�EODGH��

6HH�)LJXUH�������7XUQ�EROW��)��FRXQWHUFORFNZLVH�WR�UDLVH�WKH�WRS�JXLGH�GLVN�RII�WKH�EODGH�
7XUQ�EROW��$��FRXQWHUFORFNZLVH�WR�ORZHU�WKH�ERWWRP�JXLGH�GLVN��

�� 7XUQ�EROW��$��FRXQWHUFORFNZLVH�RQ�HDFK�EODGH�JXLGH�DVVHPEO\�XS�XQWLO�WKH�ERWWRP�JXLGH
GLVNV�WRXFK�WKH�EODGH��EXW�GR�QRW�GHIOHFW�LW�XSZDUG�

�� 7XUQ�EROW��)��FORFNZLVH�WR�DGMXVW�WKH�WRS�JXLGH�GLVN�RQ�HDFK�EODGH�JXLGH�DVVHPEO\�EDFN
GRZQ�XQWLO�LW�WRXFKHV�WKH�EODGH��WKHQ�EDFN�XS�����������WXUQ��7LJKWHQ�FODPS�EROW��+��

),*������

���B������%
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH �
6HH�)LJXUH�������

�� 5HLQVWDOO�WKH�EODGH�JXLGH�UROOHU�DQG�EROW��1���,QVWDOO�WKH�UROOHU�XSVLGH�GRZQ�LI�WKH�WRS�KDOI�LV
ZRUQ�ZLWK�EODGH�JURRYHV��8VH�D�QHZ�UROOHU�LI�ERWK�KDOYHV�RI�WKH�ROG�UROOHU�DUH�ZRUQ�

�� &KHFN�WKDW�HDFK�JXLGH�UROOHU� LV����´� IURP�WKH�EDFN�HGJH�RI� WKH�EODGH��7R�DGMXVW�� ORRVHQ
FODPS�EROW��*��DQG�WXUQ�EROW��&��WR�PRYH�UROOHU�WRZDUG�RU�DZD\�IURP�EODGH��5DLVH�RU�ORZHU
WKH�UROOHU�WR�DYRLG�WKH�EODGH�FRQWDFWLQJ�DQ�H[LVWLQJ�JURRYH�LQ�WKH�UROOHU��5HWLJKWHQ�FODPS
EROW��*��

),*������

&

*

���B������
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH�

6DZ�+HDG�7LOW

$V�WKH�EODGH�HQWHUV�D�ZLGH�ORJ�RU�FDQW��WKH�RXWVLGH�RI�WKH�VDZ�KHDG�ZLOO�GURS�GRZQ�VOLJKWO\�
7R�FRPSHQVDWH�IRU�WKH�GURS��WKH�VDZ�KHDG�LV�DGMXVWHG������������PP��KLJKHU�DW�WKH�RXW�
VLGH�

�� 0RYH�WKH�VDZ�FDUULDJH�VR�WKH�EODGH�LV�SRVLWLRQHG�RYHU�D�EHG�UDLO��$GMXVW�WKH�EODGH�JXLGH
DUP�WR����������PP��IURP�IXOO�RSHQ��7KH�VDZ�KHDG�VKRXOG�VWLOO�EH�DGMXVWHG�VR�WKH�EODGH�LV
�������������PP��DERYH�WKH�EHG�UDLOV�

6HH�)LJXUH�������

�� 0HDVXUH�IURP�WKH�EODGH�WR�WKH�EHG�UDLO�QHDU�WKH�RXWHU�EODGH�JXLGH�DVVHPEO\��7KLV�PHD�
VXUHPHQW�VKRXOG�EH������������PP��KLJKHU�WKDQ�WKH�LQQHU�PHDVXUHPHQW�

),*������

$ $�������´
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH �
6HH�)LJXUH�������7R�DGMXVW�WKH�VDZ�KHDG�WLOW��XVH�WKH�EROWV�ORFDWHG�DW�WKH�ERWWRP�RI�WKH
VDZ�KHDG�PDVW��/RRVHQ�WKH�WZR�VHWV�RI�IRXU�UHWDLQLQJ�SODWH�EROWV��7R�UDLVH�WKH�RXWVLGH�RI
WKH�VDZ�KHDG��EDFN�WKH�VWRS�EROWV�RXW��WKHQ�WLJKWHQ�WKH�DGMXVWPHQW�EROWV��7R�ORZHU�WKH�RXW�
VLGH�RI�WKH�VDZ�KHDG��ORRVHQ�WKH�DGMXVWPHQW�EROWV�DQG�WLJKWHQ�WKH�VWRS�EROWV��5HFKHFN�WKH
PHDVXUHPHQW� IURP�WKH�EODGH� WR� WKH�EHG�UDLOV�DQG�DGMXVW� WKH�VWRS�EROWV�DQG�DGMXVWPHQW
EROWV�XQWLO�WKH�RXWVLGH�RI�WKH�VDZ�KHDG�LV�������KLJKHU�WKDQ�WKH�LQVLGH��5HWLJKWHQ�WKH�UHWDLQ�
LQJ�SODWH�EROWV�

),*������

��������

6WRS�%ROW

'(7$,/�2)�/2:(5�75$&.�52//(5�$66(0%/<

6WRS�%ROW

$GMXVWPHQW�%ROW

$GMXVWPHQW�%ROW
5HWDLQLQJ
3ODWH�%ROWV

7LJKWHQ�DGMXVWPHQW
EROWV�WR�UDLVH�VDZ�KHDG�
/RRVHQ�DGMXVWPHQW
EROWV�WR�ORZHU�VDZ�KHDG
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH�

$GMXVWLQJ�%HG�5DLOV�7R�7KH�%ODGH

�� 0RYH�WKH�YHUWLFDO�FODPS�WR�LWV�ORZHVW�SRVLWLRQ��%HIRUH�XVLQJ�WKH�FODPS�WXEH�DV�D�UHIHUHQFH
WR�VHW�WKH�EODGH��PDNH�VXUH�LW�LV�OHYHO�

�� 0RYH�WKH�FODPS�DOO�WKH�ZD\�WRZDUG�WKH�FODPS�VWRS��3RVLWLRQ�WKH�VDZ�KHDG�VR�WKH�EODGH�LV
RYHU�WKH�FODPS�WXEH��0HDVXUH�IURP�WKH�RXWHU�HQG�RI�WKH�FODPS�WXEH�WR�WKH�ERWWRP�RI�WKH
EODGH�

�� 0RYH�WKH�VDZ�KHDG�EDFN�WR�SRZHU�WKH�K\GUDXOLFV�DQG�PRYH�WKH�FODPS�DOO� WKH�ZD\�RXW�
3RVLWLRQ� WKH� EODGH� RYHU� WKH� FODPS� WXEH� DJDLQ� DQG�PHDVXUH� IURP� WKH� LQQHU� HQG� RI� WKH
FODPS�WXEH�WR�WKH�ERWWRP�RI�WKH�EODGH�

�� ,I� WKH�FODPS�WXEH�LV� OHYHO�� WKH�PHDVXUHPHQW�WR�WKH�EODGH�DW�ERWK�HQGV�ZLOO�EH�WKH�VDPH
ZLWKLQ������������PP���,I�DGMXVWPHQW�LV�QHHGHG��ORRVHQ�WKH�IRXU�PRXQWLQJ�EROWV�DW�WKH�RXWHU
HQG�RI�WKH�FODPS�WXEH�DQG�DGMXVW�WKH�FODPS�WXEH�XS�RU�GRZQ�DV�QHFHVVDU\��7LJKWHQ�WKH
PRXQWLQJ�EROWV�

6HH�)LJXUH�������

),*������

/RRVHQ�EROWV�WR
DGMXVW�FODPS�WXEH
SDUDOOHO�WR�EODGH

����IURP
FODPS�VWRS

&ODPS
WXEH

+'����%

3RVLWLRQ�EODGH���������������PP�
DERYH�FODPS�DW�LWV

ORZHVW�SRVLWLRQ
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH �
�� 0RYH�WKH�VDZ�KHDG�EDFN�WR�SRZHU�WKH�K\GUDXOLFV�DQG�PRYH�WKH�FODPS�VR�LW�LV�����IURP�WKH
FODPS�VWRS��0RYH�WKH�VDZ�KHDG�IRUZDUG�XQWLO� LW� LV�SRVLWLRQHG�RYHU�WKH�FODPS��5DLVH�WKH
VDZ�KHDG�XQWLO�WKH�EODGH�PHDVXUHV���������������PP��IURP�WKH�FODPS�DW�LWV�ORZHVW�SRVL�
WLRQ�

�� $GMXVW�WKH�IURQW�SLYRW�UDLO�����WR�WKH�PDLQ�EHG�WXEH�

�� 0RYH�WKH�VDZ�KHDG�WR�FHQWHU�WKH�EODGH�RYHU�WKH�IURQW�SLYRW�EHG�UDLO�

�� 0HDVXUH�WKH�GLVWDQFH�IURP�WKH�WRS�RI�WKH�SLYRW�UDLO�WR�WKH�ERWWRP�RI�WKH�EODGH��0DNH�WKLV
PHDVXUHPHQW�DW�HDFK�HQG�RI�WKH�SLYRW�UDLO�

�� 7KH�WZR�PHDVXUHPHQWV�VKRXOG�EH��������� PP���������>����PP@�����

��� /RRVHQ� WKH� ORFNLQJ� VHW� VFUHZV� DQG� WXUQ� WKH� LQQHU� KHLJKW� DGMXVWPHQW� QXW� WR� DGMXVW� WKH
KHLJKW�RI�WKH�LQQHU�HQG�RI�WKH�SLYRW�UDLO�

6HH�)LJXUH�������

��� /RRVHQ�WKH�MDP�QXW�DQG�WXUQ�WKH�RXWHU�DGMXVWPHQW�EROW�WR�DGMXVW�WKH�KHLJKW�RI�WKH�RXWHU�HQG
RI�WKH�SLYRW�UDLO�

��� 0RYH�WKH�VDZ�KHDG�VR�WKH�EODGH�LV�SRVLWLRQHG�RYHU�WKH�FHQWHU�RI�WKH�IURQW�PDLQ�EHG�UDLO�

��� 0HDVXUH�WKH�GLVWDQFH�EHWZHHQ�WKH�ERWWRP�RI�WKH�EODGH�DQG�WKH�EHG�UDLO�DW�HDFK�HQG�RI�WKH
EHG�UDLO��7KH�EHG�UDLO�VKRXOG�PHDVXUH����������PP���������>��� PP@�����IURP�WKH�EODGH�DW
HDFK�HQG�RI�WKH�UDLO�

),*������

,QQHU�+HLJKW
$GMXVWPHQW

1XW

2XWHU�+HLJKW
$GMXVWPHQW
%ROW
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH�

6HH�)LJXUH�������

��� /RRVHQ�WKH�EHG�UDLO�FODPSLQJ�EROWV�DQG�WXUQ�WKH�DGMXVWPHQW�EROWV�WR�PRYH�WKH�EHG�UDLOV�WR
WKH�EODGH�LI�QHFHVVDU\�

��� 5HWLJKWHQ�WKH�FODPSLQJ�EROWV�DQG�DGMXVWPHQW�EROWV�

���:LWKRXW�DGMXVWLQJ�WKH�VDZ�KHDG�KHLJKW��FKHFN�WKH�WKUHH�UHPDLQLQJ�PDLQ�EHG�UDLOV�DQG�WKH
UHDU�SLYRW�UDLO��$GMXVW�WKHP�VR�WKDW�DOO�PHDVXUH�WKH�VDPH�GLVWDQFH�IURP�WKH�EODGH�DW�ERWK
HQGV�RI�WKH�EHG�UDLO�

+RUL]RQWDO�$GMXVWPHQW�RI�6LGH�6XSSRUWV

/RJV�DQG�ERDUGV�DUH�FODPSHG�DJDLQVW�WKH�VLGH�VXSSRUWV�ZKHQ�VDZLQJ��7KH�VLGHV�VXSSRUWV
PXVW�EH�VTXDUH�WR�WKH�EHG�WR�HQVXUH�VTXDUH�OXPEHU�

�� 6ZLQJ�WKH�VLGH�VXSSRUW�GRZQ�

�� 0HDVXUH�EHWZHHQ�WKH�IDFH�RI�WKH�VXSSRUW�DQG�WKH�PDLQ�EHG�WXEH��0DNH�PHDVXUHPHQWV�DW
ERWK�HQGV�RI�WKH�VLGH�VXSSRUW�WR�PDNH�VXUH�WKDW�LW�LV�SDUDOOHO�WR�WKH�UDLO�

6HH�)LJXUH�������

�� 8VH�WKH�WZR�ORZHU�EROWV�WR�DGMXVW�WKH�VLGH�VXSSRUW�VR�% $�RU�������������PP��

),*������

��³��������PP� ��³��������PP�

%ODGH

%HG�5DLO

&ODPSLQJ�%ROW&ODPSLQJ�%ROW

$GMXVWPHQW
%ROW

$GMXVWPHQW
%ROW
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH �
�� 5HSHDW�IRU�UHPDLQLQJ�VLGH�VXSSRUWV�

9HUWLFDO�$GMXVWPHQW�RI�6LGH�6XSSRUWV

�� 3ODFH�D�IODW�ERDUG�DFURVV�WKH�EHG�UDLOV�

�� 6ZLQJ�D�VLGH�VXSSRUW�XS�VR�WKDW�LW�LV�YHUWLFDO�

�� 3XOO� EDFN� DW� WKH� WRS� RI� WKH� VXSSRUW� WR� HOLPLQDWH� VODFN� DV� LI� D� ORJ�ZHUH� EHLQJ� FODPSHG
DJDLQVW�LW�

),*������
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH�

6HH�)LJXUH�������

�� &KHFN�WKH�DQJOH�RI�HDFK�VXSSRUW�ZLWK�D�VTXDUH�RQ�WKH�ERDUG�

�� 7KH�VLGH�VXSSRUW�VKRXOG�EH�����WR�WKH�EHG�UDLOV�RU�OHDQLQJ�IRUZDUG������������PP���/RRVHQ
WKH�WRS�DGMXVWPHQW�EROW��DGMXVW�WKH�VLGH�VXSSRUW��DQG�UHWLJKWHQ�WKH�EROW�

�� 5HSHDW�IRU�WKH�UHPDLQLQJ�VLGH�VXSSRUWV�

&ODPS�6WRS�6WRS�%ROW�$GMXVWPHQW

�� 2QFH�WKH�VLGH�VXSSRUWV�DUH�DOLJQHG��SLYRW�WKHP�GRZQ�WR�WKHLU�KRUL]RQWDO�SRVLWLRQ�

�� 7LH�D�VWULQJ�DFURVV�WKH�IDFH�RI�WKH�VLGH�VXSSRUWV�

6HH�)LJXUH�������

�� /RRVHQ�WKH�FODPS�VWRS�EROWV�DQG�DGMXVW�WKH�FODPS�VWRS�XQWLO�LW�WRXFKHV�WKH�VWULQJ��/RRVHQ

),*������
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH �
WKH�MDP�QXW�DQG�DGMXVW�WKH�EROW�RQ�WKH�PLGGOH�UHDU�EHG�UDLO�XQWLO�LW�WRXFKHV�WKH�VWULQJ�

%ODGH�+HLJKW�6FDOH�$GMXVWPHQW

$IWHU�WKH�HQWLUH�VDZPLOO�KDV�EHHQ�DOLJQHG�DQG�DOO�DGMXVWPHQWV�PDGH��FKHFN�WKDW�WKH�EODGH
KHLJKW�VFDOH�LQGLFDWHV�WKH�WUXH�GLVWDQFH�IURP�WKH�EODGH�WR�WKH�EHG�UDLOV�

�� 0RYH�WKH�VDZ�KHDG�VR�WKH�EODGH�LV�SRVLWLRQHG�GLUHFWO\�DERYH�RQH�RI�WKH�EHG�UDLOV��0HD�
VXUH�IURP�WKH�ERWWRP�HGJH�RQ�D�GRZQ�VHW�WRRWK�RI�WKH�EODGH�WR�WKH�WRS�RI�WKH�EHG�UDLO��RU
VWDLQOHVV�VWHHO�VOHHYH�LI�DSSOLFDEOH��

6HH�)LJXUH�������

),*������

6WULQJ�DFURVV
VLGH�VXSSRUWV

$GMXVW�FODPS
VWRS�WR�VWULQJ

$GMXVW�VWRS
EROW�DJDLQVW�VWULQJ
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH�
�� 9LHZ�WKH�EODGH�KHLJKW�VFDOH�ZLWK�H\HV�OHYHO�ZLWK�WKH�LQGLFDWRU�

�� /RRVHQ�WKH�LQGLFDWRU�EUDFNHW�PRXQWLQJ�EROWV�DQG�DGMXVW�WKH�EUDFNHW�XQWLO�WKH�LQGLFDWRU�LV
DOLJQHG�ZLWK� WKH� FRUUHFW�PDUN� RQ� WKH� VFDOH� ���� ������ >����PP@���5HWLJKWHQ� WKH�EUDFNHW
PRXQWLQJ�QXW�

)RU�H[DPSOH��LI�WKH�PHDVXUHPHQW�IURP�EODGH�WR�EHG�UDLO�ZDV��������������PP���PDNH�VXUH
WKH�LQGLFDWRU�UHDGV��������������PP��RQ�WKH�VFDOH�

%RDUG�5HWXUQ�%UDFNHW

$GMXVW�WKH�ERDUG�UHWXUQ�EUDFNHW�VR�WKH�ERWWRP�HGJH�LV�SRVLWLRQHG������EHORZ�WKH�ERWWRP�RI
WKH�EODGH�

�� :LWK�D�VTXDUH�FDQW�RQ�WKH�EHG�UDLOV��ORZHU�WKH�EODGH�XQWLO�LW�WRXFKHV�WKH�WRS�RI�WKH�FDQW�
7KHQ�UDLVH�WKH�VDZ�KHDG������DV�VKRZQ�RQ�WKH�VFDOH�

�� /RZHU�WKH�ERDUG�UHWXUQ�DUP��7KH�ERDUG�UHWXUQ�EUDFNHW�VKRXOG�EDUHO\�WRXFK�WKH�WRS�RI�WKH
FDQW�

�� /RRVHQ�WKH�WKUHH�EUDFNHW�PRXQWLQJ�EROWV�WR�DGMXVW�WKH�EUDFNHW�XS�RU�GRZQ�DV�QHFHVVDU\�

),*������
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6FDOH

%ODGH�+HLJKW
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6DZPLOO�$OLJQPHQW
&RPSOHWH�$OLJQPHQW�3URFHGXUH �
6HH�)LJXUH�������

),*������

%UDFNHW
0RXQWLQJ
%ROWV����

�+����
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