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/.�&RQVXOW�/WG� LLL� -DQXDU\������
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/.�&RQVXOW�

'RFXPHQW�9HULILFDWLRQ�

6LWH�$GGUHVV� :KLWHILHOG�)LUH�6WDWLRQ��%XU\�1HZ�5RDG��0DQFKHVWHU��0����6<�

5HSRUW�7LWOH� )ORRG�5LVN�$VVHVVPHQW�	�2XWOLQH�'UDLQDJH�6WUDWHJ\�

-RE�1XPEHU� )5$��������� 'RFXPHQW�5HI�� )5$�����������5��

'DWH�,VVXHG� -DQXDU\������ 5HSRUW�9HUVLRQ� 5��

3UHSDUHG�%\� -HQQD�/RZH�±�)ORRG�
5LVN�(QJLQHHU� 5HYLHZHG�%\� 0DUN�-RQHV���$VVRFLDWH�

�

5HYLVLRQ�5HFRUG�

5HYLVLRQ�
1R�� 'DWH� 1DWXUH�RI�5HYLVLRQ� $SSURYHG�%\�

� � � �

�
',6&/$,0(5�
�
7KLV�UHSRUW�KDV�EHHQ�SUHSDUHG�E\�/.�&RQVXOW�/WG��/.&��ZKR�KDYH�H[HUFLVHG�VXFK�SURIHVVLRQDO�
VNLOO��FDUH�DQG�GLOLJHQFH�DV�PD\�UHDVRQDEO\�EH�H[SHFWHG�RI�D�SURSHUO\�TXDOLILHG�DQG�FRPSHWHQW�
FRQVXOWDQW��H[SHULHQFHG�LQ�SUHSDULQJ�UHSRUWV�RI�D�VLPLODU�VFRSH��
�
+RZHYHU��WR�WKH�H[WHQW�WKDW�WKH�UHSRUW�LV�EDVHG�RU�UHOLHV�XSRQ�LQIRUPDWLRQ�FRQWDLQHG�LQ�UHFRUGV��
UHSRUWV�RU�RWKHU�PDWHULDOV�SURYLGHG�WR�/.&��ZKLFK�KDYH�QRW�EHHQ�LQGHSHQGHQWO\�SURGXFHG�RU�
YHULILHG�� /.&� JLYHV� QR� ZDUUDQW\�� UHSUHVHQWDWLRQ� RU� DVVXUDQFH� DV� WR� WKH� DFFXUDF\� RU�
FRPSOHWHQHVV�RI�VXFK�LQIRUPDWLRQ��
�
7KLV� UHSRUW� LV�SUHSDUHG�VROHO\� IRU� WKH�EHQHILW�RI�*UHDWHU�0DQFKHVWHU�&RPELQHG�$XWKRULW\�� ,W�
PD\�QRW�EH�UHOLHG�XSRQ�E\��RU�VXEPLWWHG�WR�D�WKLUG�SDUW\�IRU�WKHLU�UHOLDQFH�IRU�WKH�SXUSRVHV�RI�
YDOXDWLRQ��PRUWJDJH��LQVXUDQFH�DQG�UHJXODWRU\�DSSURYDO��XQWLO�DOO�LQYRLFHV�KDYH�EHHQ�VHWWOHG�LQ�
IXOO��
�
7KRVH�XVLQJ�WKLV� LQIRUPDWLRQ�LQ�VXEVHTXHQW�DVVHVVPHQWV�RU�HYDOXDWLRQV�GR�VR�DW� WKHLU�RZQ�
ULVN��
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/.�&RQVXOW�/WG� LY� -DQXDU\������
5HI��)5$���������±�5��

(;(&87,9(�6800$5<�
�
6FRSH�DQG�%DFNJURXQG�
�
7KLV�)ORRG�5LVN�$VVHVVPHQW�DQG�2XWOLQH�'UDLQDJH�6WUDWHJ\��)5$��KDV�EHHQ�XQGHUWDNHQ�E\�
/.�&RQVXOW�/WG��/.&��WR�VXSSRUW�D�SODQQLQJ�DSSOLFDWLRQ�IRU�WKH�UHGHYHORSPHQW�RI�:KLWHILHOG�
)LUH�6WDWLRQ��0DQFKHVWHU��7KH�GHYHORSPHQW�FRPSULVHV�D�QHZ�)LUH�6WDWLRQ�EXLOGLQJ�ZLWK�WUDLQLQJ�
VSDFH�DQG�FDU�SDUNLQJ���
�
/.&�KDV�SUHSDUHG�WKLV�)5$�LQ�OLQH�ZLWK�WKH�133)�DQG�7HFKQLFDO�*XLGDQFH�ZKHUH�DSSURSULDWH��
�
,Q�FRQVLGHULQJ�WKH�SURSRVDOV�WKH�IROORZLQJ�NH\�SULQFLSOHV�KDYH�WKHUHIRUH�EHHQ�DSSOLHG��

� ,GHQWLILFDWLRQ�RI�IORRG�ULVNV��
� 3URWHFWLRQ�RI�XVHUV�RI�WKH�QHZ�GHYHORSPHQW��
� 1R�LQFUHDVHG�IORRG�ULVN�WR�WKLUG�SDUWLHV��

�
&RQVXOWDWLRQV�
7KH�(QYLURQPHQW�$JHQF\� �($��KDV�EHHQ�FRQVXOWHG� WR� LQIRUP� WKH�SUHSDUDWLRQ�RI� WKLV� UHSRUW��
7KH\�KDYH�SURYLGHG�D�PRUH�GHWDLOHG�IORRG�PDS��EXW�QR�PRGHOOHG�GDWD�ZDV�DYDLODEOH����
�
%XU\� 0HWURSROLWDQ� %RURXJK� &RXQFLO� �//)$�� DQG� 8QLWHG� 8WLOLWLHV� �88�� ZHUH� DOVR� FRQVXOWHG�
FRQFHUQLQJ�IORRG�ULVN��
�
$OO�UHOHYDQW�FRQVXOWHHV�KDYH�FRQILUPHG�WKDW�WKHUH�LV�D�1HJOLJLEOH�WR�9HU\�/RZ�ULVN�RI�IORRGLQJ�
WR�WKLV�VLWH�IURP�DOO�VRXUFHV���
�
)ORRG�5LVN�
(QYLURQPHQW� $JHQF\� IORRG� PDSV� LQGLFDWH� WKDW� WKH� VLWH� LV� SRWHQWLDOO\� YXOQHUDEOH� WR� IOXYLDO�
IORRGLQJ�IURP�WKH�5LYHU�,UZHOO��QRUWKZHVW�RI�WKH�VLWH���
�
7KH�VLWH�LV�VKRZQ�RQ�WKH�(QYLURQPHQW�$JHQF\¶V��($��ZHEVLWH�)ORRG�=RQH�0DSSLQJ�DV�EHLQJ�
LQ�)ORRG�=RQH����33*�7DEOH�����
�
7KH�VLWH�LV�LQ�)ORRG�=RQH���±�9HU\�/RZ�5LVN�±�DQQXDO�SUREDELOLW\�RI�IORRGLQJ�OHVV�WKDQ���������
LQ��������
�
0LWLJDWLRQ�
'HVLJQ�

6LWH�IDOOV�ZLOO�EH�DUUDQJHG�WR�DOORZ�UHDVRQDEO\�OHYHO�DFFHVV�IRU�RFFXSDQWV�DQG�YLVLWRUV�DQG�WR�
DOORZ�WKH�VLWH�WR�EH�IUHH�GUDLQLQJ�LQ�FDVH�RI�ORFDO�SRQGLQJ�DW�WLPHV�RI�KHDY\�UDLQIDOO���)ORRU�OHYHOV�
RI� WKH� )LUH� 6WDWLRQ� ZLOO� EH� VHW� DV� KLJK� DV� SRVVLEOH� DERYH� WKH� IORRG� OHYHO� JLYLQJ� UHJDUG� WR�
QHFHVVDU\�DFFHVV�IRU�WKH�OHVV�DEOH��
�
7KH�GHYHORSPHQW�ZLOO�QRW�UHVXOW�LQ�D�UHGXFWLRQ�LQ�IORRG�SODLQ�VWRUDJH�FRPSDUHG�WR�WKH�H[LVWLQJ�
VLWXDWLRQ��
�
,Q�FRQVLGHULQJ�WKH�SRWHQWLDO�GUDLQDJH�RSWLRQV�IRU�WKH�VLWH�DW�SUHVHQW�LW�LV�DVVXPHG�WKDW�VXUIDFH�
ZDWHU�UXQRII�DULVLQJ�IURP�WKH�GHYHORSPHQW�ZLOO�GLVFKDUJH�LQWR�WKH�H[LVWLQJ�FRPELQHG�VHZHU�WR�
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/.�&RQVXOW�/WG� Y� -DQXDU\������
5HI��)5$���������±�5��

WKH�ZHVW�RI�WKH�VLWH�DV�SHU�88¶V�SUHIHUUHG�ORFDWLRQ��&XUUHQWO\�WKH�H[LVWLQJ�GUDLQDJH�IDOOV�WRZDUGV�
WR�WKH�QRUWKHDVW�EXW�LV�VKDOORZ��
�
7KH� SURSRVHG�GHYHORSPHQW�ZLOO�PDUJLQDOO\� GHFUHDVH� WKH� SURSRUWLRQ�RI� WKH� VLWH� FRYHUHG�E\�
LPSHUPHDEOH�VXUIDFHV�DQG�ZLOO�WKHUHIRUH�JHQHUDWH�OHVV�UXQRII���$WWHQXDWLRQ�ZLOO�EH�UHTXLUHG�DV�
DQ�DOORZDQFH�IRU�FOLPDWH�FKDQJH���
�
)RXO�VHZDJH�DULVLQJ�IURP�WKH�GHYHORSPHQW�ZLOO�EH�GLVFKDUJHG�LQWR�WKH�SXEOLF�FRPELQHG�VHZHU�
LQ�%XU\�1HZ�5RDG�WR�WKH�ZHVW�RI�WKH�VLWH���
�
7KH�RXWOLQH�GUDLQDJH�VWUDWHJ\�FRQVLGHUV�WKH�XVH�RI�DWWHQXDWLRQ�EDVHG�6X'6�WR�EH�IHDVLEOH�ZLWK�
D�GLVFKDUJH�WR�WKH�FRPELQHG�VHZHU�RQ�WKH�ZHVWHUQ�ERXQGDU\�RI�WKH�VLWH��7KHUHIRUH��WKH�PRVW�
HIIHFWLYH� VWUDWHJ\�� LQ� OLQH�ZLWK� WKH�6X'6�PDQDJHPHQW� WUDLQ��ZRXOG� EH� WR� KDYH�D�GHWHQWLRQ�
IDFLOLW\�DW�WKH�ZHVWHUQ�ERXQGDU\��7KH�UHTXLUHG�GHWHQWLRQ�IDFLOLW\�RU�VLPLODU�KDV�EHHQ�HVWLPDWHG�
WR�EH�����P��IRU�WKH���LQ����\HDU�IORZ�UHVWULFWLRQ��
�
6LPLODUO\�� WKH� HVWLPDWHG� YROXPH� WR� EH� UHWDLQHG� RQ� VLWH� IRU� WKH� �� LQ� ����\HDU� VWRUP� HYHQW�
LQFOXGLQJ�DQ�DOORZDQFH�IRU�FOLPDWH�FKDQJH�LV�EHWZHHQ�����P��DQG������P���
�
7KH�VLWH� LV� FRQVLGHUHG� WR�EH�DW� /RZ� ULVN�RI� IORRGLQJ�� ,W� LV� UHFRPPHQGHG� WKDW� WKH�PLQLPXP�
ILQLVKHG�IORRU�OHYHOV�IRU�WKH�GHYHORSPHQW�VKRXOG�EH�VHW�DW�D�QRPLQDO�KHLJKW�DERYH�WKH�SURSRVHG�
JURXQG� OHYHOV��7KLV� LV� WR�DOORZ� IRU�RYHUODQG�IORZ�GXULQJ�H[FHHGDQFH� IORZV� IURP�DQ�H[WUHPH�
HYHQW�RU�D�GUDLQDJH�IDLOXUH��
�
$FFHVV�
$FFHVV�FORVH�WR�WKH�VLWH�LV�HOHYDWHG�DERYH�SRWHQWLDO�IORRG�OHYHOV�DQG�ZLOO�DOZD\V�SURYLGH�VDIH�
DFFHVV�WR�DQG�IURP�WKH�VLWH�IURP�%XU\�1HZ�5RDG��
�
�
� �
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&RQWHQWV�

(;(&87,9(�6800$5<� LY�

�� ,QWURGXFWLRQ����������������������������������������������������������������������������������������������������������������������
� %DFNJURXQG����������������������������������������������������������������������������������������������������������������
� 6LWH�'HWDLOV�����������������������������������������������������������������������������������������������������������������

�� 6LWH�6HWWLQJ�����������������������������������������������������������������������������������������������������������������������
� 9XOQHUDELOLW\����������������������������������������������������������������������������������������������������������������
� 7KH�6HTXHQWLDO�DQG�([FHSWLRQ�7HVWV���������������������������������������������������������������������������
� (QYLURQPHQWDO�6HWWLQJ�������������������������������������������������������������������������������������������������
� 6LWH�5HFRQQDLVVDQFH��������������������������������������������������������������������������������������������������
� 6LWH�DQG�$FFHVV�/HYHOV�����������������������������������������������������������������������������������������������

�� &RQVXOWDWLRQ���������������������������������������������������������������������������������������������������������������������

�� $VVHVVPHQW�RI�)ORRG�5LVN���������������������������������������������������������������������������������������������
� )ORRG�=RQHV���������������������������������������������������������������������������������������������������������������
� 6RXUFHV�RI�)ORRGLQJ���������������������������������������������������������������������������������������������������
� 6XPPDU\�RI�)ORRG�5LVN����������������������������������������������������������������������������������������������

�� 6XUIDFH�:DWHU�0DQDJHPHQW�������������������������������������������������������������������������������������������
� ,QILOWUDWLRQ�������������������������������������������������������������������������������������������������������������������
� 6XUIDFH�:DWHU�'UDLQDJH�6WUDWHJ\������������������������������������������������������������������������������
� 6XUIDFH�:DWHU�$WWHQXDWLRQ�5HTXLUHPHQWV������������������������������������������������������������������
� 6LWH�6SHFLILF�6X'6�����������������������������������������������������������������������������������������������������
� )RXO�'UDLQDJH������������������������������������������������������������������������������������������������������������

�� 0LWLJDWLRQ�0HDVXUHV��������������������������������������������������������������������������������������������������������
� 3URSRVHG�6LWH�OHYHOV�DQG�'HYHORSPHQWV�/HYHO����������������������������������������������������������
� 6DIH�$FFHVV���������������������������������������������������������������������������������������������������������������
� )ORRG�5HVLVWDQFH�DQG�5HVLOLHQFH�������������������������������������������������������������������������������
� 5HVLGXDO�5LVN�������������������������������������������������������������������������������������������������������������

�� &RQFOXVLRQV��������������������������������������������������������������������������������������������������������������������
�
$SSHQGLFHV�
$SSHQGL[�$�� )LJXUHV��3ODQV�DQG�'UDZLQJV�

$SSHQGL[�%�� 6LWH�,QIRUPDWLRQ�

$SSHQGL[�&�� (QYLURQPHQW�$JHQF\�'DWD�

$SSHQGL[�'�� &RQVXOWHH�&RUUHVSRQGHQFH�

$SSHQGL[�(�� &DOFXODWLRQV�
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�� ,QWURGXFWLRQ�

� %DFNJURXQG�
/.�&RQVXOW�/WG��/.&��ZHUH�FRPPLVVLRQHG�E\�*UHDWHU�0DQFKHVWHU�&RPELQHG�$XWKRULW\�
WR� FDUU\� RXW� D� )ORRG� 5LVN� $VVHVVPHQW� �)5$�� DQG� 2XWOLQH� 'UDLQDJH� 6WUDWHJ\� IRU�
:KLWHILHOG�)LUH�6WDWLRQ��0DQFKHVWHU��7KH�UHSRUW�ZDV�XQGHUWDNHQ�LQ�VXSSRUW�RI�D�IXWXUH�
SODQQLQJ�DSSOLFDWLRQ�WR�GHPROLVK�DQG�UHSODFH�WKH�H[LVWLQJ�)LUH�6WDWLRQ�EXLOGLQJ�ZLWK�D�
QHZ�)LUH�6WDWLRQ�EXLOGLQJ�ZLWK�XSGDWHG�IDFLOLWLHV���

�
7KH�UHSRUW�ZLOO�DGGUHVV�WKH�YXOQHUDELOLW\�WR�IORRGLQJ�IURP�DOO�SRVVLEOH�VRXUFHV�DQG�ZLOO�
DOVR�FRQVLGHU�WKH�LPSDFW�RI�WKH�GHYHORSPHQW�RQ�VXUIDFH�ZDWHU�UXQRII�DFFRXQWLQJ�IRU�
FOLPDWH� FKDQJH� DQG� WKH� SRWHQWLDO� WR� LQFUHDVH� IORRG� ULVN� HOVHZKHUH�� 7KH� 2XWOLQH�
'UDLQDJH�6WUDWHJ\�LQ�6HFWLRQ���ZLOO�SURYLGH�DQ�RYHUYLHZ�RI�WKH�6X'6�WHFKQLTXHV�ZKLFK�
FRXOG� EH� FRQVLGHUHG� RQ� WKH� VLWH�� 7KH� LVVXHV� RI� DFWXDO� IORRG� ULVN� DUH� GLVFXVVHG� LQ�
6HFWLRQ����
�
*RYHUQPHQW�SROLF\�ZLWK�UHVSHFW�WR�GHYHORSPHQW�LQ�IORRG�ULVN�DUHDV�LV�FRQWDLQHG�ZLWKLQ�
WKH� 'HSDUWPHQW� RI� &RPPXQLWLHV� DQG� /RFDO� *RYHUQPHQW� 1DWLRQDO� 3ODQQLQJ� 3ROLF\�
)UDPHZRUN�� DQG�DFFRPSDQ\LQJ�7HFKQLFDO�*XLGDQFH�RI�0DUFK������ �UHYLVHG� WR� WKH�
3ODQQLQJ�3UDFWLFH�*XLGDQFH��33*����ZKLFK�VXSHUVHGHV�3ODQQLQJ�3ROLF\�6WDWHPHQW����
�336����µ'HYHORSPHQW�DQG�)ORRG�5LVN¶��7KH�JXLGDQFH�RQ�&OLPDWH�&KDQJH�DOORZDQFH�
LVVXHG�E\�WKH�(QYLURQPHQW�$JHQF\�LQ�)HEUXDU\������KDV�DOVR�EHHQ�FRQVLGHUHG��
�
/.&�KDV�SUHSDUHG�WKLV�)ORRG�5LVN�$VVHVVPHQW��)5$��LQ�OLQH�ZLWK�WKH�133)�DQG�WKH�
33*�ZKHUH�DSSURSULDWH��7KH�OHYHO�RI�GHWDLO�HQWHUHG�LQWR�DQ\�IORRG�ULVN�DVVHVVPHQW�LV�
GHSHQGHQW�XSRQ�WKH�VFDOH�DQG�SRWHQWLDO�LPSDFW�RI�WKH�SURSRVHG�GHYHORSPHQW��DQG�WKH�
YXOQHUDELOLW\�FODVVLILFDWLRQ�RI�WKH�SURSRVHG�ODQG�XVH��

� 6LWH�'HWDLOV�
$�VXPPDU\�RI�WKH�JHQHUDO�VLWH�GHWDLOV�LV�SUHVHQWHG�LQ�7DEOH������3ODQV��'UDZLQJV�DQG�
)LJXUHV�DUH�SURYLGHG�LQ�$SSHQGL[�$��)LJXUH���LQGLFDWHV�WKH�VLWH�ORFDWLRQ�DQG�ERXQGDU\��
)LJXUH���LQGLFDWHV�WKH�SURSRVHG�GHYHORSPHQW��

�
6LWH�'HWDLOV�

/RFDWLRQ� :KLWHILHOG�)LUH�6WDWLRQ��%XU\�1HZ�5RDG��0DQFKHVWHU��0����6<���
&HQWUHG�DW�DSSUR[LPDWH�1DWLRQDO�*ULG�5HIHUHQFH�������(��������1��

$UHD� $SSUR[LPDWHO\������+D���

7RSRJUDSK\�
������� PHWUHV� DERYH� RUGQDQFH� GDWXP� �$2'�� LQ� WKH� VRXWKZHVW� DQG�
������P�$2'�LQ�WKH�HDVW�RI�WKH�VLWH���
7KH�VLWH�LV�VORSLQJ�GRZQ�JHQWO\�WRZDUGV�WKH�VRXWK�HDVW���

&XUUHQW�/DQG�8VH�

6LWH�
)LUH�6WDWLRQ�ZLWK�KDUGVWDQGLQJ�DQG�DFFHVV�URDG���
6XUURXQGLQJ�$UHD��%RXQGDU\�7UHDWPHQW�
1RUWK��5HVLGHQWLDO�SURSHUWLHV��
(DVW��5HVLGHQWLDO�SURSHUWLHV�DQG�UHFUHDWLRQDO�JURXQG���
6RXWK��*HRUJH�6WUHHW�DQG�FRPPHUFLDO�SURSHUWLHV���
:HVW��%XU\�1HZ�5RDG�DQG�UHVLGHQWLDO�SURSHUWLHV���

3URSRVHG�'HYHORSPHQW� 5HSODFHPHQW�ILUH�VWDWLRQ�EXLOGLQJ�ZLWK�WUDLQLQJ�\DUG�� WUDLQLQJ� WRZHU�DQG�
FDU�SDUNLQJ��$FFHVV�ZLOO�EH�IURP�%XU\�1HZ�5RDG���

7DEOH������6XPPDU\�RI�VLWH�GHWDLOV�� �

�
��'&/*���������³1DWLRQDO�3ODQQLQJ�3ROLF\�)UDPHZRUN�´�'HSDUWPHQW�RI�&RPPXQLWLHV�DQG�/RFDO�*RYHUQPHQW��-XO\�������
��'&/*���������³3ODQQLQJ�3UDFWLFH�*XLGDQFH´�KWWS���SODQQLQJJXLGDQFH�FRPPXQLWLHV�JRY�XN��$SULO�������
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�
/.�&RQVXOW�/WG� �� -DQXDU\������
5HI��)5$���������±�5��

�� 6LWH�6HWWLQJ�

� 9XOQHUDELOLW\�
$V�DQ� LQLWLDO�SKDVH�LQ� LGHQWLI\LQJ�ZKHWKHU�D�VLWH� LV�SRWHQWLDOO\�DW�ULVN�RI� IORRGLQJ��/.&�
KDV� FRQVXOWHG� WKH� (QYLURQPHQW� $JHQF\¶V� �($�� ZHEVLWH� )ORRG� =RQH� 0DSSLQJ�� 7KLV�
PDSSLQJ� LV� �RIWHQ�� EDVHG� RQ� FRDUVH� VFDOH� PRGHOOLQJ� DQG� SURYLGHV� RQO\� DQ� LQLWLDO�
LQGLFDWLRQ�RI�WKH�IORRG�ULVN�WR�D�VLWH��7KH�(QYLURQPHQW�$JHQF\�)ORRG�=RQH�PDSV�ZHUH�
GHYHORSHG�XVLQJ�D�YHU\�FRDUVH�'LJLWDO�(OHYDWLRQ�0DS��'(0��DQG�DUH�VXSHUVHGHG�E\�D�
PRUH�GHWDLOHG�DQDO\VLV�RI�PRGHOOHG�IORRG�OHYHOV�DQG�WRSRJUDSKLF�VXUYH\�OHYHOV����
�
7KH�)ORRG�=RQHV�GLYLGH�WKH�IORRGSODLQ� LQWR�WKUHH�FDWHJRULHV�RI� IORRG�ULVN��DQG�GR�QRW�
WDNH�IORRG�GHIHQFHV�LQWR�DFFRXQW��7KH�133)�GHILQHV�WKH�)ORRG�=RQHV�DV��
�

� )ORRG�=RQH���±�OLWWOH�RU�QR�ULVN��ZLWK�DQQXDO�SUREDELOLW\�RI�IORRGLQJ�IURP�ULYHUV�DQG�
WKH�VHD�RI�OHVV�WKDQ���������LQ��������

� )ORRG�=RQH���±� ORZ�ULVN��ZLWK�DQQXDO�SUREDELOLW\�RI� IORRGLQJ�RI�����WR������IURP�
ULYHUV�DQG�����WR������IURP�WKH�VHD��

� )ORRG� =RQH� �� ±�PHGLXP� WR� KLJK� ULVN� RI� IORRGLQJ� ZLWK� DQ� DQQXDO� SUREDELOLW\� RI�
IORRGLQJ�RI������RU�JUHDWHU�IURP�ULYHUV��DQG������RU�JUHDWHU�IURP�WKH�VHD���

�
7KH�)ORRG�=RQH�0DSSLQJ�LQGLFDWHV�WKH�VLWH�DV�EHLQJ�ZLWKLQ�)ORRG�=RQH���LQ�WKH�33*�
�SDUDJUDSK������7DEOH�����
�
7KH�SURSRVHG�GHYHORSPHQW�LV�IRU�D�)LUH�6WDWLRQ��DQG�WKLV�LV�FODVVLILHG�ZLWKLQ�WKH�µ+LJKO\�
9XOQHUDEOH¶�FDWHJRU\�LQ�WKH�33*��SDUDJUDSK������7DEOH�����

� 7KH�6HTXHQWLDO�DQG�([FHSWLRQ�7HVWV�
7KH� 133)� GRHV� QRW� UHTXLUH� WKDW� WKH� 6HTXHQWLDO� 7HVW� EH� DSSOLHG� WR� GHYHORSPHQW�
SURSRVDOV�LQ�)ORRG�=RQH����6LQFH�WKH�VLWH�KDV�EHHQ�VKRZQ�WR�EH�ORFDWHG�LQ�=RQH���IRU�
IORRG�ULVN��VHH�VHFWLRQ�������D�VHTXHQWLDO�DSSURDFK�VKRXOG�QRW�EH�UHTXLUHG�IRU�SODQQLQJ��
�
+RZHYHU��WKH�SULQFLSOHV�VKRXOG�VWLOO�EH�DSSOLHG�IRU�GHYHORSPHQWV�ZLWKLQ�WKH�VLWH�VXFK�
WKDW��IRU�H[DPSOH��GZHOOLQJV�DUH�VLWXDWHG�RQ�D�KLJK�SDUW�RI�WKH�VLWH�ZKHQ�WKHUH�LV�D�ULVN�
RI� ORFDO�VXUIDFH�ZDWHU�IORRGLQJ��7KH�LVVXHV�RI�DFWXDO� IORRG�ULVN�DUH�GLVFXVVHG�EHORZ��
7KH�LVVXHV�RI�VDIHW\�DQG�UHGXFWLRQ�LQ�IORRG�ULVN�WR�RWKHUV�UHTXLUHG�E\�DQ�([FHSWLRQ�7HVW�
DUH�DOVR�DGGUHVVHG�LQ�WKLV�GRFXPHQW��
�
7KH�/RFDO�3ODQQLQJ�$XWKRULW\� �/3$��ZLOO�PDNH� WKH� ILQDO� GHFLVLRQ�ZLWK� UHJDUG� WR�DQ\�
SODQQLQJ�DSSOLFDWLRQ����

� �
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�
/.�&RQVXOW�/WG� �� -DQXDU\������
5HI��)5$���������±�5��

� (QYLURQPHQWDO�6HWWLQJ�
/.&�KDV�XQGHUWDNHQ�D�UHYLHZ�RI�SXEOLF�GRPDLQ�LQIRUPDWLRQ�LQFOXGLQJ�%ULWLVK�*HRORJLFDO�
6XUYH\�GDWD��(QYLURQPHQW�$JHQF\�GDWD��KLVWRULFDO�PDSSLQJ��DQG�DHULDO�SKRWRJUDSK\�WR�
SURYLGH�D�VXPPDU\�RI� WKH�HQYLURQPHQWDO�VHWWLQJ�RI� WKH�VLWH�� �7KLV� LV�VXPPDULVHG� LQ�
7DEOH�����EHORZ��
�

6XPPDU\�RI�WKH�(QYLURQPHQWDO�6HWWLQJ�

*HRORJ\�

6XSHUILFLDO�

7LOO�� 'HYHQVLDQ� �'LDPLFWRQ�� IRU� WKH� PDMRULW\� RI� WKH�
VLWH���
*ODFLRIOXYLDO�'HSRVLWV��'HYHQVLDQ��6DQG�DQG�*UDYHO��
WRZDUGV�WKH�HDVWHUQ�ERXQGDU\���

%HGURFN�

&ROO\KXUVW� 6DQGVWRQH� )RUPDWLRQ� �6DQGVWRQH��
WRZDUGV�WKH�1�RI�WKH�VLWH���
0DQFKHVWHU� 0DUOV� )RUPDWLRQ� �0XGVWRQH�� WRZDUGV�
WKH�6�RI�WKH�VLWH���

%*6�%RUHKROHV�

%+�5HI��6'��1:����� ��P�6��&RQFUHWH� WR� ����P��
,QILOO�WR�����P��6DQGV�DQG�&OD\�EDQGV�WR������P��UHG�
0DUO�DQG�6DQGVWRQH�WR������P��UHG�DQG�JUH\�0DUO�WR�
������P�DQG� UHG�DQG�JUH\�6DQGVWRQH�WR�������P��
�:DWHU�VWUXFN�DW������PEJO����
%+� 5HI�� 6'��1:����� ���P� 6�� 0DGH� *URXQG�
FRPSULVLQJ�GDUN�EURZQ���EODFN�ORRVH�VDQG\�VRLO�DQG�
DVK�ILOO�ZLWK�IUDJPHQWV�RI�EULFN�DQG�VDQGVWRQH�SUHVHQW�
WR� ����P�� 0DGH� *URXQG� FRPSULVLQJ� ORRVH� ILQH�
RUDQJH�DQG�EURZQ�6DQG�DQG�IUDJPHQWV�6DQGVWRQH�
ILOO�DQG�YHU\�VDQG\�VRLO�WR�����P�DQG�PHGLXP�GHQVH�
RUDQJH\� EURZQ� VOLJKWO\� VLOW\� ILQH� 6DQG� EHFRPLQJ�
GHQVHU�ZLWK�GHSWK�WR�����P���
%+�5HI��6'��1:������P�1��6DQG� WR������P��VWLII�
&OD\� DQG� VWRQHV� WR� �����P�� KDUG�6KDOH� WR� �����P�
DQG�JUH\�6DQGVWRQH�WR������P���

'HIUD�6RLOVFDSH�0DSSLQJ� 7\SH����±�)UHHO\�GUDLQLQJ�VOLJKWO\�DFLG�VDQG\�VRLOV���

+\GUR�
JHRORJ\�

$TXLIHU�
'HVLJQDWLRQ�

6XSHUILFLDO� 6HFRQGDU\�$�$TXLIHU��
%HGURFN� 3ULQFLSDO�$TXLIHU��

6RXUFH�3URWHFWLRQ�=RQH��63=�� 6LWH�QRW�ZLWKLQ�DQ�63=��

+\GURORJ\�
$OO�DGMDFHQW�DQG�LQWHUQDO�
VXUIDFH�ZDWHU�

1R� LQWHUQDO� ZDWHUFRXUVHV� RQ� VLWH�� 7KH� FORVHVW�
ZDWHUFRXUVHV�DUH�WKH�5LYHU�,UZHOO��5RFK�WR�&URDO��DQG�
WKH�FRQIOXHQFH�RI�WKH�5LYHU�5RFK��6SRGGHQ�WR�,UZHOO��
DSSUR[LPDWHO\����P�QRUWKZHVW�RI�WKH�VLWH��3DUU�%URRN�
LV� ORFDWHG� DSSUR[LPDWHO\� ����NP� QRUWKHDVW� RI� WKH�
VLWH�� %HDOH\¶V�*RLW� LV� ORFDWHG� DSSUR[LPDWHO\� ���NP�
QRUWKZHVW�RI�WKH�VLWH����

)ORRGLQJ� )ORRG�=RQH����

6LWH�+LVWRU\�

+LVWRULFDO� PDSSLQJ� LQGLFDWHV� WKDW� WKH� VLWH� DQG�
VXUURXQGLQJ�DUHD�KDV�EHHQ�XUEDQLVHG�VLQFH�DW�OHDVW�
����� FRQVLVWLQJ� RI� UHVLGHQWLDO� DQG� FRPPHUFLDO�
SURSHUWLHV�� $� PLOO� DQG� DGMRLQLQJ� UHVHUYRLU� ZHUH�
SUHVHQW� WR� WKH� VRXWK� RI� WKH� VLWH� IURP� WKH� HDUOLHVW�
PDSSLQJ�LQ������XQWLO�LW�ZDV�LQILOOHG�EHWZHHQ������WR�
������7KH�)LUH�6WDWLRQ�ZDV�GHYHORSHG�XSRQ�D�IRUPHU�
DOORWPHQW�DIWHU�WKH�ODWHVW�DYDLODEOH�KLVWRULFDO�PDSSLQJ�
LQ��������

7DEOH������6XPPDU\�RI�WKH�(QYLURQPHQWDO�6HWWLQJ��
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� 6LWH�5HFRQQDLVVDQFH�
$� VLWH� UHFRQQDLVVDQFH� ZDV� XQGHUWDNHQ� LQ� 1RYHPEHU� ����� DQG� SKRWRJUDSKV� DUH�
SURYLGHG�LQ�EHORZ���

�
5HOHYDQW�IHDWXUHV�LGHQWLILHG�RQ�VLWH�DUH�VXPPDULVHG�EHORZ��
�

� +DUGVWDQGLQJ� �WDUPDFDGDP�� DFURVV� WKH� PDMRULW\� RI� WKH� VLWH� ZLWK� D� PDLQWDLQHG�
JUDVVODQG�DUHD�DQG�HVWDEOLVKHG�WUHHV�WRZDUGV�WKH�VRXWKHUQ�ERXQGDU\���

� $FFHVV� LV� YLD� %XU\� 1HZ� 5RDG� WRZDUGV� WKH� ZHVWHUQ� ERXQGDU\� DQG� D� IXUWKHU�
YHKLFXODU� DFFHVV�SRLQW� LV� SUHVHQW� WRZDUGV� WKH�HDVWHUQ� ERXQGDU\�ZLWKLQ�*HRUJH�
6WUHHW���

� 7KH�)LUH�6WDWLRQ�EXLOGLQJ�LV�SUHVHQW�WRZDUGV�WKH�ZHVW�RI�WKH�VLWH�DQG�D�FDU�SDUNLQJ�
DUHD�LV�SUHVHQW�WRZDUGV�WKH�HDVW���

� ([LVWLQJ�GUDLQDJH�GRZQSLSHV�DQG�JXWWHUV�DUH�SUHVHQW�RQ�WKH�)LUH�6WDWLRQ�EXLOGLQJ�
DQG� D� IXHO� VWDWLRQ� DQG� VWRUDJH� EXLOGLQJ�� WRZDUGV� WKH� HDVWHUQ� FRUQHU�� 7KHVH�
GLVFKDUJH�GLUHFWO\�RQWR�WKH�VXUIDFLQJ��

� 6HYHUDO� PDQKROHV� DUH� SUHVHQW� ZLWKLQ� WKH� VLWH� ERXQGDU\�� 7KUHH� ZHUH� REVHUYHG�
WRZDUGV�WKH�QRUWK�HDVWHUQ�FRUQHU�DGMDFHQW�WR�WKH�H[LVWLQJ�IXHO�VWDWLRQ�DQG�VWRUDJH�
DUHD���

� )XUWKHU�PDQKROHV�DUH�SUHVHQW�WRZDUGV�WKH�VRXWK�HDVWHUQ�FRUQHU��DGMDFHQW�WR�WKH�
UHDU�RI�WKH�)LUH�6WDWLRQ�EXLOGLQJ�DQG�ZLWKLQ�WKH�YHKLFXODU�DFFHVV�URDG�DGMDFHQW�WR�
WKH�QRUWK�ZHVWHUQ�ERXQGDU\���

� +LJKZD\�JXOOLHV�DUH�SUHVHQW�ZLWKLQ� WKH�DGMDFHQW�KLJKZD\V� LQ�*HRUJH�6WUHHW�DQG�
%XU\�1HZ�5RDG��'UDLQDJH�JXOOLHV�DUH�SUHVHQW�RQ�VLWH�WRZDUGV�WKH�IURQW�RI�WKH�)LUH�
6WDWLRQ�EXLOGLQJ�DV�ZHOO�DV�WKH�ILUH�HQJLQH�VWRUDJH�DUHD�DQG�WRZDUGV�WKH�UHDU�RI�WKH�
EXLOGLQJ�ZLWKLQ�WKH�FDU�SDUNLQJ�DUHD���

� $�FRQFUHWH�GUDLQDJH�FKDQQHO� LV�SUHVHQW�DGMDFHQW�WR�WKH�HDVWHUQ�ERXQGDU\�ZLWKLQ�
WKH� FDU� SDUNLQJ� DUHD�� 7KLV� VORSHV� GRZQ� WRZDUGV� WKH� VRXWK� HDVWHUQ� FRUQHU� DQG�
DSSHDUV�WR�FROOHFW�WKH�PDMRULW\�RI�WKH�VXUIDFH�ZDWHU�IURP�WKH�UHVW�RI�WKH�VLWH���

� 7RZDUGV� WKH� HDVWHUQ� DQG� QRUWKHUQ� ERXQGDULHV�� WKH� VLWH� LV� HOHYDWHG� DERYH� WKH�
DGMDFHQW�LQIUDVWUXFWXUH�E\�DSSUR[LPDWHO\����P���

� 7KH�VXUURXQGLQJ�DUHD�FRPSULVHV�UHVLGHQWLDO�SURSHUWLHV�WRZDUGV�WKH�QRUWK��HDVW�DQG�
ZHVW�DQG�FRPPHUFLDO�SURSHUWLHV�WRZDUGV�WKH�VRXWK���

�
�

�
� �
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5HOHYDQW�SKRWRJUDSKV�DUH�SURYLGHG�LQ�3ODWH�������
�

� �
3KRWRJUDSK����6LWH�VORSHV�GRZQ�VOLJKWO\�WRZDUGV�
6(���

3KRWRJUDSK����6LWH� LV�HOHYDWHG�DERYH�DGMDFHQW�
UHVLGHQWLDO�SURSHUWLHV�WRZDUGV�(��

� �
3KRWRJUDSK� ��� *UDVVHG� DUHD� LQ� 6:� RI� VLWH��
+LJKZD\�JXOOLHV�REVHUYHG�LQ�*HRUJH�6WUHHW���

3KRWRJUDSK����+LJKZD\�JXOOLHV� DGMDFHQW� WR� WKH�
:�ERXQGDU\���

� �
3KRWRJUDSK� ��� 9HKLFXODU� DFFHVV� WRZDUGV� 1�
ERXQGDU\��6LWH�VORSHV�GRZQ�WRZDUGV�(��

3KRWRJUDSK� ��� 0DQKROH� FRYHU� DGMDFHQW� WR� 1�
ERXQGDU\���

3ODWH������6LWH�SKRWRJUDSKV��
�
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� �
3KRWRJUDSK����([LVWLQJ�GRZQSLSHV�RI�UHDU�RI�ILUH�
VWDWLRQ�EXLOGLQJ���

3KRWRJUDSK� ��� &RQFUHWH� GUDLQDJH� FKDQQHO�
DGMDFHQW�WR�*HRUJH�6WUHHW�DQG�6�ERXQGDU\��

� �
3KRWRJUDSK� ��� 0DQKROH� FRYHUV� WRZDUGV� 1(�
ERXQGDU\��

3KRWRJUDSK�����'RZQSLSH�DQG�JXWWHU�RQ�H[LVWLQJ�
IXHO�VWRUDJH�EXLOGLQJ���

� �
3KRWRJUDSK�����0DQKROH�FRYHU�DGMDFHQW�WR�IURQW�
RI�)LUH�6WDWLRQ�EXLOGLQJ���

3KRWRJUDSK� ���� 'UDLQDJH� JXOO\� DQG� H[LVWLQJ�
GUDLQDJH�RI�VLGH�RI�)LUH�6WDWLRQ�EXLOGLQJ��IDFLQJ�6����

3ODWH������FRQWLQXHG���6LWH�SKRWRJUDSKV��
� �
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� 6LWH�DQG�$FFHVV�/HYHOV�
$� WRSRJUDSKLF� VXUYH\� RI� WKH� VLWH� KDV� EHHQ� XQGHUWDNHQ� WR� 26� *36� GDWXP�� DQG�
LQIRUPDWLRQ�LV�LQFOXGHG�RQ�WKH�GUDZLQJV�LQ�$SSHQGL[�%��7KH�VLWH�HOHYDWLRQ�UDQJHV�IURP�
������P�$2'� LQ� WKH�HDVW�RI� WKH�VLWH� WR�������P�$2'� LQ� WKH�VRXWKZHVW��7KH�VLWH� LV�
VORSLQJ�GRZQ�JHQWO\�WRZDUGV�WKH�HDVW��7KH�SURSRVHG�DFFHVV�ZRXOG�MRLQ�%XU\�1HZ�5RDG�
DW�DSSUR[LPDWHO\�������P�$2'���
�
�

� �
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�� &RQVXOWDWLRQ�

,QIRUPDWLRQ�IURP�DOO�UHOHYDQW�FRQVXOWHHV�LV�VXPPDULVHG�LQ�7DEOH�����EHORZ��
�
5HOHYDQW�FRUUHVSRQGHQFH�LV�SURYLGHG�LQ�$SSHQGLFHV�&��($��DQG�'��RWKHUV���
�
)RU�PRGHOOHG�OHYHOV�UHIHU�WR�H[WUDFWHG�/HYHO�WDEOH�DQG�QRGH�ORFDWLRQ�PDS�LQ�$SSHQGL[�
&��

�
6RXUFH� 'HWDLOV�

(QYLURQPHQW�
$JHQF\��($��

)ORRG�=RQH����9HU\�/RZ�ULVN��ZLWK�DQQXDO�SUREDELOLW\�RI�IORRGLQJ�IURP�ULYHUV�DQG�
WKH�VHD�RI�OHVV�WKDQ���������LQ��������

0RGHOOHG�5LYHU�
/HYHOV��

$V�WKH�VLWH�GRHV�QRW�IDOO�ZLWKLQ����P�RI�DQ�DUHD�DW�ULVN�RI�
IORRGLQJ�IURP�ULYHUV�RU�WKH�VHD��WKH�($�GR�QRW�KROG�DQ\�
GHWDLOHG�IORRG�PRGHOOLQJ�GDWD�WKDW�ZRXOG�LPSDFW�WKH�VLWH���

5HFRUGV�RI�)ORRGLQJ� 1R�LQIRUPDWLRQ�DYDLODEOH��
5HFRUGV�RI�)ORRG�
:DUQLQJ�6HUYLFH� 1RW�ZLWKLQ�D�IORRG�ZDUQLQJ�VHUYLFH�DUHD��

6XUIDFH�:DWHU�
)ORRGLQJ�

9HU\�ORZ�ULVN�RI�VXUIDFH�ZDWHU�IORRGLQJ�DFURVV�WKH�VLWH���
:LWKLQ�WKH�KLJKZD\V�WR�WKH�ZHVW��HDVW�DQG�WKH�UHVLGHQWLDO�
GHYHORSPHQW� WR�WKH�QRUWK� WKHUH� LV�D� ORZ� ULVN�RI�VXUIDFH�
ZDWHU�IORRGLQJ�XS�WR�D�GHSWK�RI����PP���

)ORRGLQJ�IURP�
UHVHUYRLUV� 1R�ULVN�IURP�UHVHUYRLUV��

*URXQGZDWHU�6RXUFH�
3URWHFWLRQ�=RQH� 1RW�ZLWKLQ�D�6RXUFH�3URWHFWLRQ�=RQH��

%XU\�0HWURSROLWDQ�
%RURXJK�&RXQFLO�
�//)$���

&RUUHVSRQGHQFH�ZLWK�%XU\�0HWURSROLWDQ�%RURXJK�&RXQFLO�KDV�FRQILUPHG�WKDW�WKHUH�
DUH�QR�IORRG�GHIHQFHV�ZLWKLQ�WKH�YLFLQLW\�RI�WKH�VLWH�DQG�QR�UHFRUGV�RI�KLVWRULF�IORRG�
HYHQWV��7KHUH�DUH�QR�UHFRUGV�RI�UHVWULFWLRQV�DSSOLHG�WR�RUGLQDU\�ZDWHUFRXUVHV�DQG�
VHZHUV�LQ�WKH�DUHD�RU�KLJKZD\�GUDLQDJH�UHVWULFWLRQV�DQG�UHFRUGV��7KH�VLWH� LV�QRW�
ORFDWHG� ZLWKLQ� D� &ULWLFDO� 'UDLQDJH� $UHD�� 7KH� VFKHPH� PXVW� EH� EDVHG� RQ� WKH�
KLHUDUFK\�RI�GUDLQDJH�RSWLRQV�LQ�WKH�1DWLRQDO�3ODQQLQJ�3UDFWLFH�*XLGDQFH�DQG�EH�
GHVLJQHG� LQ� DFFRUGDQFH� ZLWK� WKH� 1RQ�6WDWXWRU\� 7HFKQLFDO� 6WDQGDUGV� IRU�
6XVWDLQDEOH�'UDLQDJH�6\VWHPV���
3RVVLEOH� RU� NQRZQ�
LQFLGHQWV� RI� KLJKZD\�
IORRGLQJ�

8QDZDUH�RI�DQ\�FXUUHQW�IORRGLQJ�SUREOHPV�DVVRFLDWHG�
ZLWK�%XU\�1HZ�5RDG�RU�*HRUJH�6WUHHW���

7DEOH������6XPPDU\�FRQVXOWHH�LQIRUPDWLRQ�
�
�
�
�
�
�
�
�
�
�
�
�
� �
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6RXUFH� 'HWDLOV�

8QLWHG�8WLOLWLHV�
�88��

/LNHO\�FRQGLWLRQV�IRU�
FRQQHFWLQJ�LQWR�WKHLU�
VHZHUDJH�V\VWHP�

88�ZRXOG�UHTXHVW�FRQGLWLRQV�IRU�D�VHSDUDWH�V\VWHP�ZLWK�
RQO\�IRXO�GUDLQLQJ�WR�IRXO���FRPELQHG�VHZHUV�DQG�VXUIDFH�
ZDWHU� GUDLQLQJ� WR� VRDNDZD\�6X'6�� ZDWHUFRXUVH� RU�
VXUIDFH� ZDWHU� VHZHU�� $OO� VXUIDFH� ZDWHU� IORZ� IURP� WKH�
SURSRVHG� GHYHORSPHQW� VKRXOG� GUDLQ� LQ�OLQH� ZLWK� WKH�
GUDLQDJH�KLHUDUFK\��DV�RXWOLQHG� LQ�3DUDJUDSK����RI�WKH�
1DWLRQDO� 3ODQQLQJ� 3UDFWLFH� *XLGDQFH�� 6XUIDFH� ZDWHU�
UXQRII� JHQHUDWHG� IURP� WKLV� GHYHORSPHQW� VKRXOG�
GLVFKDUJH� WR� WKH� JURXQG� YLD� LQILOWUDWLRQ� V\VWHP� ZKHUH�
IHDVLEOH����
�
,I� QRW� IHDVLEOH�� 88� ZLOO� FRQVLGHU� D� FRQQHFWLRQ� WR� WKH�
���PP�GLDPHWHU�SXEOLF�FRPELQHG�VHZHU�ORFDWHG�LQ�%XU\�
1HZ� 5RDG� WR� WKH� ZHVW� DW� D� SDVV� IRUZDUG� IORZ� WR� EH�
DJUHHG�E\�WKH�/HDG�/RFDO�)ORRG�$XWKRULW\��88�UHTXHVW�
WKDW�DQ\�DJUHHG�UDWH�GRHV�QRW�H[FHHG��O�V���
�
)RXO�IORZ�IURP�WKLV�VLWH�ZLOO�EH�DOORZHG�WR�GUDLQ� LQWR�WKH�
SXEOLF�FRPELQHG�VHZHU�V\VWHP��88¶V�SUHIHUUHG�SRLQW�RI�
GLVFKDUJH� ZRXOG� EH� WR� WKH� ���PP� GLDPHWHU� SXEOLF�
FRPELQHG� VHZHU� ZLWKLQ� %XU\� 1HZ� 5RDG� DW� DQ�
XQUHVWULFWHG�UDWH��
�
88�:DVWHZDWHU� 'HYHORSHU� GHSDUWPHQW� ZDV� FRQWDFWHG�
UHJDUGLQJ� VHZHU� IORRGLQJ� KLVWRU\� IRU� WKH� VLWH�� 88�
FRQILUPHG� WKDW� WKH\� GLG� QRW� KDYH� UHFRUGV� RI� LQWHUQDO� RU�
H[WHUQDO�VHZHU�IORRGLQJ�RI�SURSHUWLHV�LQ�WKH�YLFLQLW\�RI�WKH�
VLWH�DV�D�UHVXOW�RI�RYHUORDGHG�VHZHUV��

6HZHU�PDS�

7KHUH� LV� D� ���PP�SXEOLF� FRPELQHG� VHZHU�ZLWKLQ�%XU\�
1HZ�5RDG�WR�WKH�ZHVW�RI�WKH�VLWH�UXQQLQJ�LQ�D�QRUWKHUO\�
GLUHFWLRQ���
7KHUH�LV�D����PP�SXEOLF�FRPELQHG�VHZHU�ZLWKLQ�*HRUJH�
6WUHHW� WR� WKH� HDVW� RI� WKH� VLWH� UXQQLQJ� LQ� DQ� HDVWHUO\�
GLUHFWLRQ�WRZDUGV�WKH�DGMDFHQW�UHFUHDWLRQDO�JURXQG���

6WUDWHJLF�)ORRG�
5LVN�
$VVHVVPHQW�
�6)5$��

/HYHO���6)5$�� 7KH�VLWH�KDV�QR�KLVWRU\�RI�IORRGLQJ�IURP�DQ\�VRXUFH��

/HYHO���6)5$�� 7KH�VLWH�KDV�QR�KLVWRU\�RI�IORRGLQJ�IURP�DQ\�VRXUFH��

3UHOLPLQDU\�
)ORRG�5LVN�
$VVHVVPHQW�
�3)5$���

7KH�3UHOLPLQDU\�)ORRG�5LVN�$VVHVVPHQW��3)5$���IRU�WKH�DUHD�LQGLFDWHV�WKDW�WKHUH�
DUH�QR�UHFRUGV�RI�IORRGLQJ�IRU�WKH�DUHD�ZKLFK�FRQIRUPV�ZLWK�LQIRUPDWLRQ�VXSSOLHG�E\�
WKH�($���

7DEOH������6XPPDU\�FRQVXOWHH�LQIRUPDWLRQ��FRQWLQXHG���
�
�
�
� �

�
��6WUDWHJLF�)ORRG�5LVN� $VVHVVPHQW� /HYHO� ���*UHDWHU�0DQFKHVWHU�&RPELQHG�$XWKRULW\�� µ/HYHO� ��6)5$� IRU�*UHDWHU�
0DQFKHVWHU�±�%ROWRQ�0%&�6LWHV�$VVHVVPHQW¶���������-%$�&RQVXOWLQJ��
��6WUDWHJLF�)ORRG�5LVN�$VVHVVPHQW�/HYHO����*UHDWHU�0DQFKHVWHU�&RPELQHG�$XWKRULW\�� µ/HYHO���+\EULG�6)5$�±�0DLQ�
5HSRUW¶���������-%$�&RQVXOWLQJ��
��3UHOLPLQDU\�)ORRG�5LVN�$VVHVVPHQW��%XU\�&RXQFLO�� µ%XU\�&RXQFLO�3UHOLPLQDU\�)ORRG�5LVN�$VVHVVPHQW¶� ��������-%$�
&RQVXOWLQJ��



:KLWHILHOG�)LUH�6WDWLRQ��0DQFKHVWHU�
)ORRG�5LVN�$VVHVVPHQW�	�2XWOLQH�'UDLQDJH�6WUDWHJ\

�

�
/.�&RQVXOW�/WG� ��� -DQXDU\������
5HI��)5$���������±�5��

�� $VVHVVPHQW�RI�)ORRG�5LVN�

� )ORRG�=RQHV�
7KH�GHWDLOHG�IORRG�PDS�SURYLGHG�E\�WKH�($�LQGLFDWHV�WKDW�WKH�VLWH�LV�LQ�)ORRG�=RQH����
�VHH�$SSHQGL[�&���
�
7KH�($�GLG�QRW�KDYH�DQ\�PRGHOOHG�OHYHOV�IRU�WKH�VWUHWFK�RI�WKH�5LYHU�,UZHOO�FORVHVW�WR�
WKH�VLWH��7KHUHIRUH��WKH�FRPSDULVRQ�GDWD�ZDV�H[WUDFWHG�E\�FRPSDULVRQ�ZLWK�WKH�IORRG�
PDS�H[WHQWV�DQG�WKH�DYDLODEOH�WRSRJUDSKLFDO�GDWD�SURYLGHG����
�
7KH�H[WHQWV�RI� WKH������������\HDU�� IORRG� OHYHO� UHPDLQ�RXWVLGH�RI� WKH�GHYHORSPHQW�
DUHD��VHH�$SSHQGL[�&����

� 6RXUFHV�RI�)ORRGLQJ�
7KH�ULVN�RI�IORRGLQJ�IURP�WKH�IROORZLQJ�IORRG�VRXUFHV�KDV�EHHQ�FRQVLGHUHG��
�
)OXYLDO�±�7KH�($�KDV�FRQILUPHG�WKH�VWXG\�DUHD�LV�ZLWKLQ�)ORRG�=RQH����7KHUHIRUH��WKH�
IORRG�ULVN�DVVRFLDWHG�ZLWK�WKLV�VRXUFH�LV�FRQVLGHUHG�9HU\�/RZ��

�
7LGDO�±�7KH�VWXG\�DUHD� LV� UHPRWH� IURP�WKH�VHD�DQG� WLGDOO\� LQIOXHQFHG�ZDWHU�ERGLHV���
7KHUHIRUH��WKH�IORRG�ULVN�DVVRFLDWHG�ZLWK�WKLV�VRXUFH�LV�FRQVLGHUHG�1HJOLJLEOH��

�
3OXYLDO� �5DLQIDOO��±�7KH�VXUIDFH�ZDWHU� IORRG� ULVN�PDSV�VKRZ�DUHDV�DGMDFHQW� WR� WKH�
VRXWK�HDVWHUQ�DQG�QRUWK�HDVWHUQ�ERXQGDULHV�RXWVLGH�RI�WKH�VLWH�LQ�*HRUJH�6WUHHW�DQG�
%XU\� 1HZ� 5RDG� ZKLFK� KDYH� WKH� SRWHQWLDO� WR� IORRG� GXULQJ� SURORQJHG� KHDY\� UDLQIDOO��
7KHVH�DUHDV�DUH�DVVRFLDWHG�ZLWK�WKH�KLJKZD\�DQG�DUH�OLNHO\�WR�EH�SRVLWLYHO\�GUDLQHG��
$UHDV�ZLWKLQ�WKH�ORZHU�HQG�RI�WKH�VLWH�QHHG�FRQVLGHUDWLRQ�ZLWKLQ�WKH�GHWDLOHG�GHVLJQ�
SKDVH�RU�WKHUH�LV�WKH�SRWHQWLDO�WR�KDYH�DUHDV�RI�VWDQGLQJ�ZDWHU�LQ�FDU�SDUNV��JDUGHQV��
DQG�ODQGVFDSHG�DUHDV�QRW�SRVLWLYHO\�GUDLQHG�LI�RYHUODQG�IORZ�URXWHV�DUH�QRW�FRQVLGHUHG��
7KHUHIRUH��WKH�ULVN�RI�IORRGLQJ�IURP�VXUIDFH�ZDWHU�IORRGLQJ�LV�9HU\�/RZ�EXW�VKRXOG�EH�
FRQVLGHUHG�IXUWKHU�GXULQJ�WKH�GHWDLOHG�GHVLJQ���

�
6XUIDFH�:DWHU� �2YHUODQG� IORZ�� ±� 7KLV� UHODWHV� WR� VXUIDFH� ZDWHU� HQWHULQJ� WKH� VLWH��
6XUIDFH� ZDWHU� DULVLQJ� IURP� WKH� VRXWK� DQG� ZHVW� RI� WKH� VWXG\� DUHD� LV� OLNHO\� WR� EH�
LQWHUFHSWHG�E\�WKH�KLJKZD\�GUDLQV�DQG�WKHUHIRUH�SRVH�QR�WKUHDW�WR�WKH�GHYHORSPHQW��,I�
WKHUH�ZDV�D�GUDLQDJH�IDLOXUH�FDXVLQJ�RYHUODQG�IORZ��LW�ZRXOG�IORZ�WRZDUGV�WKH�HDVWHUQ�
ERXQGDU\��7KHUHIRUH��WKH�IORRG�ULVN�DVVRFLDWHG�ZLWK�WKLV�VRXUFH�LV�FRQVLGHUHG�9HU\�/RZ���

�
*URXQGZDWHU�±�7KH�%*6�KDV�JURXQGZDWHU�UHFRUGV�IRU�WKH�VWXG\�DUHD�LQ�WKH�IRUP�RI�
ERUHKROH�UHFRUGV��7KH�UHFRUGV�VKRZ�WKH�ZDWHU�WDEOH�LV�UHFRUGHG�DW������P�EHORZ�WKH�
VXUIDFH��7KLV�PDNHV�LW�XQOLNHO\�IRU�JURXQGZDWHU�IORRGLQJ�WR�RFFXU��7KHUHIRUH��WKH�IORRG�
ULVN�DVVRFLDWHG�ZLWK�WKLV�VRXUFH�LV�FRQVLGHUHG�9HU\�/RZ��

�
6HZHUV�±�88�VHZHU�UHFRUGV�VKRZ�FRPELQHG�ZDWHU�VHZHUV�ZLWKLQ�WKH�YLFLQLW\�RI� WKH�
VWXG\�DUHD��7KH�3UH�GHYHORSPHQW�(QTXLU\�VWDWHV�WKDW�QR�SURSHUW\�RQ�ODQG�ZLWKLQ�FORVH�
YLFLQLW\�RI�WKH�VLWH�LV�DW�ULVN�RI�LQWHUQDO�IORRGLQJ�GXH�WR�RYHUORDGHG�SXEOLF�VHZHUV��7KHUH�
DUH�QR�UHFRUGV�RI�VHZHU�IORRGLQJ�DW�WKH�VLWH�ORFDWLRQ��7KH�KLJKZD\V�WR�WKH�ZHVW�ZRXOG�
LQWHUFHSW�DQ\�RYHUODQG�IORZ�EHIRUH�LW�HQWHUV�WKH�VLWH��7KHUHIRUH��WKH�IORRG�ULVN�DVVRFLDWHG�
ZLWK�WKLV�VRXUFH�LV�FRQVLGHUHG�9HU\�/RZ��
�
$UWLILFLDO�VRXUFHV�±�$FFRUGLQJ�WR�WKH�($�RQOLQH�PDSV��WKH�VWXG\�DUHD�LV�QRW�DW�ULVN�IURP�
UHVHUYRLU�IORRGLQJ��7KHUHIRUH��WKH�IORRG�ULVN�DVVRFLDWHG�ZLWK�WKLV�VRXUFH�LV�FRQVLGHUHG�
1HJOLJLEOH��
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� 6XPPDU\�RI�)ORRG�5LVN�
6RXUFH�RI�)ORRGLQJ� 5LVN�$VVHVVPHQW�/HYHO�

)OXYLDO� 9HU\�/RZ�
3OXYLDO��5DLQIDOO�� 9HU\�/RZ�
6XUIDFH�:DWHU� 9HU\�/RZ�

7LGDO� 1HJOLJLEOH�
*URXQGZDWHU� 9HU\�/RZ�

6HZHUV� 9HU\�/RZ�
$UWLILFLDO�6RXUFHV� 1HJOLJLEOH�

7DEOH������6XPPDU\�RI�([LVWLQJ�5LVN�/HYHO��
�
7KH�VLWH�LV�ORFDWHG�ZLWKLQ�)ORRG�=RQH���DQG�D�1HJOLJLEOH�WR�9HU\�/RZ�ULVN�RI�IORRGLQJ�
IURP�DOO� VRXUFHV�KDYH�EHHQ� LGHQWLILHG� IRU� WKH� VLWH�� /.&�FRQVLGHU� WKDW�D� VWUDWHJ\� IRU�
VXUIDFH�ZDWHU�PDQDJHPHQW�ZLOO�EH�UHTXLUHG�DW� WKH�VLWH�WR�PLWLJDWH�WKH�ULVN�WR�RWKHUV��
7KH�DVVHVVPHQWV�RI�D�UDQJH�RI�PHDVXUHV�WKDW�DUH�IHDVLEOH�IRU�WKH�VLWH�DUH�RXWOLQHG�LQ�
6HFWLRQ����

� �
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�� 6XUIDFH�:DWHU�0DQDJHPHQW�

7KH� 133)� UHFRJQLVHV� WKDW� IORRG� ULVN� DQG� RWKHU� HQYLURQPHQWDO� GDPDJH� FDQ� EH�
PDQDJHG� E\� PLQLPLVLQJ� FKDQJHV� LQ� WKH� YROXPH� DQG� UDWH� RI� VXUIDFH� UXQ�RII� IURP�
GHYHORSPHQW� VLWHV� WKURXJK� WKH� XVH� RI� 6XVWDLQDEOH� 'UDLQDJH� 6\VWHPV� �6X'6��� WKLV�
EHLQJ�FRPSOHPHQWDU\�WR�WKH�FRQWURO�RI�GHYHORSPHQW�ZLWKLQ�WKH�IORRGSODLQ��
�
6X'6� ZLOO� QRW� DOOHYLDWH� IORRGLQJ� LQ� DQ� DUHD� SURQH� WR� IORRGLQJ�� KRZHYHU�� SURSHUO\�
GHVLJQHG� 6X'6� KDYH� WKH� SRWHQWLDO� WR� SUHYHQW� WKH� VXUIDFH� ZDWHU� UXQRII� IURP� QHZ�
GHYHORSPHQW�ZRUVHQLQJ�WKH�IORRG�ULVN��7KH�HIIHFWLYH�GLVSRVDO�RI�VXUIDFH�ZDWHU�IURP�DQ\�
QHZ�GHYHORSPHQW�LV�D�PDWHULDO�SODQQLQJ�FRQVLGHUDWLRQ�LQ�GHWHUPLQLQJ�LI�WKH�SURSRVDOV�
IRU�WKH�GHYHORSPHQW�DQG�XVH�RI�ODQG�DUH�DFFHSWDEOH��
�
7KH�DFFHSWHG�SULQFLSOHV�DUH�WKDW�VXUIDFH�ZDWHU�DULVLQJ�IURP�D�GHYHORSHG�DUHD�VKRXOG��
DV�IDU�DV�SUDFWLFDEOH��EH�PDQDJHG�LQ�D�VXVWDLQDEOH�PDQQHU�WR�PLPLF�WKH�VXUIDFH�ZDWHU�
IORZV�DULVLQJ�IURP�WKH�VLWH�SULRU�WR�WKH�SURSRVHG�GHYHORSPHQW��ZKLOH�UHGXFLQJ�WKH�IORRG�
ULVN�WR�WKH�VLWH�LWVHOI�DQG�HOVHZKHUH��WDNLQJ�FOLPDWH�FKDQJH�LQWR�DFFRXQW��
�
7KH�%XLOGLQJ�5HJXODWLRQV�5HTXLUHPHQW�+���VWLSXODWHV�WKDW� UDLQZDWHU� IURP�URRIV�DQG�
SDYHG�DUHDV�LV�FDUULHG�DZD\�IURP�WKH�VXUIDFH�WR�GLVFKDUJH�WR�RQH�RI�WKH�IROORZLQJ��OLVWHG�
LQ�RUGHU�RI�SULRULW\��
�

� DQ�DGHTXDWH�VRDNDZD\�RU�RWKHU�DGHTXDWH�LQILOWUDWLRQ�V\VWHP��
� D�ZDWHUFRXUVH�RU��ZKHUH�WKDW�LV�QRW�SUDFWLFDEOH��
� D�VHZHU��

�
7KH�FRQFHSW�RI�D�VXVWDLQDEOH�GUDLQDJH�V\VWHP�KDV�EHHQ�LQFRUSRUDWHG�LQWR�WKH�RXWOLQH�
GUDLQDJH� VWUDWHJ\� IRU� WKH� VWXG\� DUHD� LQ� RUGHU� WR� FRPSO\� ZLWK� WKH� )ORRG� DQG�:DWHU�
0DQDJHPHQW�$FW��������
�
6XLWDELOLW\�RI�GLIIHUHQW�6X'6�ZLOO�EH�JRYHUQHG�E\�SUHYDLOLQJ�VLWH�FRQGLWLRQV��VXFK�DV�WKH�
W\SH� DQG� VFDOH� RI� GHYHORSPHQW�� WRSRJUDSK\�� JURXQG� FRQGLWLRQV� �VRLO� SHUPHDELOLW\��
JURXQG� VWDELOLW\�� GHSWK� WR�ZDWHU� WDEOH��� ORFDO� K\GURJHRORJ\� DQG� ULVN� RI� JURXQGZDWHU�
FRQWDPLQDWLRQ��SUHVHQFH�RI�VHQVLWLYH�DTXLIHUV�DQG�VRXUFH�SURWHFWLRQ�]RQHV��HWF��

� �

�
��%XLOGLQJ�5HJXODWLRQV�SDUW�+��������$SSURYHG�'RFXPHQW��'UDLQDJH�DQG�:DVWH�'LVSRVDO��
��)ORRG�DQG�:DWHU�0DQDJHPHQW�$FW�������8.�*RYHUQPHQW��



:KLWHILHOG�)LUH�6WDWLRQ��0DQFKHVWHU�
)ORRG�5LVN�$VVHVVPHQW�	�2XWOLQH�'UDLQDJH�6WUDWHJ\

�

�
/.�&RQVXOW�/WG� ��� -DQXDU\������
5HI��)5$���������±�5��

� ,QILOWUDWLRQ�
7KH�*URXQGZDWHU�6RXUFH�3URWHFWLRQ�=RQH�PDSSLQJ�IURP�WKH�($�ZHEVLWH�VKRZV�WKDW�
WKH� VLWH� LV� QRW� ZLWKLQ� DQ\� LGHQWLILHG� SURWHFWLRQ� ]RQHV�� $� VXPPDU\� RI� WKH� %ULWLVK�
*HRORJLFDO� 6XUYH\� VXSHUILFLDO� DQG� EHGURFN� DTXLIHU� GHVFULSWLRQV� DQG� FODVVLILFDWLRQV�
VXSSOHPHQWHG�E\�ORFDO�UHFRUGV�LV�VKRZQ�LQ�7DEOH�����EHORZ��
�

&ODVVLILFDWLRQ� 'HVFULSWLRQ� $TXLIHU�
&ODVVLILFDWLRQ��

5HFRUGHG�:DWHU�
7DEOH�'HSWK�

6RDNDZD\�
3RWHQWLDO�

7LOO�'HSRVLWV�
PDMRULW\�RI�VLWH�

�
*ODFLRIOXYLDO�
'HSRVLWV�LQ�(�

6DQG�DQG�&OD\�
EDQGV�

�
�

6DQG�DQG�
*UDYHO�

6HFRQGDU\�$� �����PEJO�

/LPLWHG�
�
�

*RRG�

&ROO\KXUVW�
6DQGVWRQH�

)RUPDWLRQ�LQ�1�
�

0DQFKHVWHU�
0DUOV�)RUPDWLRQ�

LQ�6�

6DQGVWRQH�
�
�

0XGVWRQH�

3ULQFLSDO� 1�$�

*RRG�
�
�

/LPLWHG�

7DEOH������*HRORJLFDO�DQG�+\GURJHRORJLFDO�6HWWLQJ��
�

,QILOWUDWLRQ�PHWKRGV�VXFK�DV�VRDNDZD\V�DUH�XQOLNHO\�WR�EH�SUDFWLFDEOH��EXW�WKLV�PD\�EH�
LQYHVWLJDWHG�IXUWKHU�DW�WKH�GHWDLOHG�GHVLJQ�VWDJH�LI�UHTXLUHG��7KH�VLWH�LV�RFFXSLHG�E\�DQ�
H[LVWLQJ�)LUH�6WDWLRQ�ORFDWHG�ZLWKLQ�D�GHQVHO\�EXLOW�XUEDQ�DUHD�ZLWK� OLPLWHG�VSDFH�IRU�
XWLOLVLQJ�DQ\�LQILOWUDWLRQ�IDFLOLWLHV���

� 6XUIDFH�:DWHU�'UDLQDJH�6WUDWHJ\�
7KHUH�LV�D�VORSH�RYHU�WKH�VLWH�DQG�VXUURXQGLQJ�DUHD�ZKLFK�LQGLFDWHV�WKDW�JURXQGZDWHU�
LQ� WKH� YLFLQLW\� RI� WKH� VLWH� ZRXOG� GUDLQ� WRZDUGV� WKH� HDVW�� 7KHUH� DUH� QR� REVHUYDEOH�
ZDWHUFRXUVHV�ZLWKLQ�RU�QHDU�WKH�ERXQGDU\�RI�WKH�VLWH���

�
7KH�XWLOLWLHV�VXUYH\�VKRZV� WKDW� WKH�FXUUHQW�GUDLQDJH�GLVFKDUJHV� IURP�WKH�QRUWK�HDVW�
FRUQHU�LQWR�WKH�QRUWK�HDVW�EUDQFK�RI�*HRUJH�6WUHHW��7KHUH�DUH�D�QXPEHU�RI�XQPDUNHG�
PDQKROHV�LQ�WKH�PDLQ�SDUW�RI�*HRUJH�6WUHHW���
�
$�VKRUW�OHQJWK�RI�VXUIDFH�ZDWHU�VHZHU�LV�VKRZQ�DW�WKH�QRUWKHDVW�HQG�RI�*HRUJH�6WUHHW�
DGMDFHQW�WR�(OPV�3DUN�EXW�UHPRWH�IURP�WKH�ILUH�VWDWLRQ��
�
7KH�GUDLQDJH�RSWLRQV�UHODWLQJ�WR�WKH�ILQDO�GLVFKDUJH�RI�VXUIDFH�ZDWHU�IRU�WKLV�VHFWLRQ�RI�
WKH�VLWH�DUH�OLVWHG�LQ�7DEOH�����LQ�RUGHU�RI�SULRULW\�ZLWKLQ�WKH�133)��

� �
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�
2SWLRQ�
1R�� 'UDLQDJH�6ROXWLRQ� 0RVW�IHDVLEOH�

VROXWLRQ�
&RPPHQWV�

D� 6RDNDZD\�,QILOWUDWLRQ� ��
1RW�OLNHO\�WR�EH�IHDVLEOH�DV�WKH�VLWH�LV�FRQVWUDLQHG�
E\� WKH�SUR[LPLW\�RI�WKH�DGMDFHQW�KLJKZD\V�DQG�
UHVLGHQWLDO�SURSHUWLHV���

E� &RQQHFWLRQ�WR�
:DWHUFRXUVH� 1�$� 1R�ZDWHUFRXUVHV�ZLWKLQ�WKH�YLFLQLW\�RI�WKH�VLWH���

F� 'LVFKDUJH�LQWR�D�VHZHU� ��

7KHUH�DUH�VHYHUDO�PDQKROHV�DQG�JXOOLHV�SUHVHQW�
RQ� VLWH� WRZDUGV� WKH� HDVWHUQ� ERXQGDU\� ZKLFK�
FXUUHQWO\� SURYLGH� GUDLQDJH� IRU� WKH� VLWH�� $�
FRQQHFWLRQ�LQWR�WKH����PP�FRPELQHG�VHZHU� LQ�
%XU\�1HZ�5RDG�WR�WKH�ZHVW�ZRXOG�EH�SRVVLEOH�±�
VXEMHFW� WR� DSSURYDO� IURP� WKH� //)$� DQG�
FRQQHFWLRQ�FRQVHQW�IURP�88���

7DEOH������'UDLQDJH�RSWLRQV��
�
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7DEOH�����SURYLGHV�D�VXPPDU\�RI�WKH�6X'6�RSWLRQV�DSSUDLVDO�ZLWK�FRQVLGHUDWLRQ�RI�
&,5,$�&�����7KH�68'6�0DQXDO���IRU�WKH�GHYHORSPHQW��

6X'6�2SWLRQ�
$SSURSULDWH�

WR�
'HYHORSPHQW�

&RPPHQWV�

6RDNDZD\V� ;� 'XH� WR� WKH� FRQILQHG� QDWXUH� RI� VLWH�� WKH� XVH� RI� LQILOWUDWLRQ�
V\VWHPV�PD\�QRW�EH�IHDVLEOH���

,QILOWUDWLRQ�EDVLQ� ;� 'HSUHVVLRQV� WKDW� VWRUH� DQG� GLVSRVH� RI� ZDWHU� YLD� LQILOWUDWLRQ��
0D\�QRW�EH�DSSURSULDWH�JLYHQ�WKH�FRQILQHG�QDWXUH�RI�WKH�VLWH���

6DQG�ILOWHU� ;� 7UHDWPHQW�GHYLFHV�XVLQJ�VDQG�EHGV�DV�ILOWHU�PHGLD���

)LOWHU�GUDLQV� 
� /LQHDU�WUHQFKHV�ILOOHG�ZLWK�D�SHUPHDEOH�JUDQXODU�PDWHULDO��RIWHQ�
ZLWK�D�SHUIRUDWHG�SLSH�LQ�WKH�EDVH�RI�WKH�WUHQFK��

'HWHQWLRQ�EDVLQ� ;� 'U\�GHSUHVVLRQV�GHVLJQHG�WR�KROG�ZDWHU�IRU�D�VSHFLILF�UHWHQWLRQ�
WLPH���

6ZDOHV� ;�
6ZDOHV�DUH�VKDOORZ�JUDVV�OLQHG�FKDQQHOV�WKDW�SURYLGH�FDSDFLW\�
IRU� FRQYH\LQJ� IORZV� DW� D� FRQWUROOHG� UDWH� LQWR� SRQGV� DQG�
ZDWHUFRXUVHV���

5DLQZDWHU�
KDUYHVWLQJ�

�

�

5DLQZDWHU�KDUYHVWLQJ�FROOHFWV�WKH�UDLQ�ZKLFK�IDOOV�RQWR� URRIV��
WKHQ�VWRUHV� LW� LQ� D� WDQN� XQWLO� UHTXLUHG� IRU� D� QRQ�SRWDEOH� XVH��
:KHQ�UHTXLUHG��WKH�ZDWHU�LV�SXPSHG�WR�WKH�SRLQW�RI�XVH��WKXV�
GLVSODFLQJ�ZKDW�ZRXOG�RWKHUZLVH�EH�D�GHPDQG�IRU�PDLQV�ZDWHU��
,Q�WKH�SURFHVV��D�YROXPH�RI�ZDWHU�LV�NHSW�RXW�RI�WKH�VWRUP�ZDWHU�
PDQDJHPHQW�V\VWHP��WKHUHE\�KHOSLQJ�WR�UHGXFH�IORRGLQJ�ULVNV��
5DLQZDWHU�KDUYHVWLQJ�V\VWHPV�DUH�FXUUHQWO\�QRW�LQFOXGHG�LQ�WKH�
GHYHORSPHQW�SURSRVDOV���

*UHHQ�EOXH�URRIV� 
�
*UHHQ�URRI�LQVWDOODWLRQV�FDQ�KHOS�WR�UHGXFH�VXUIDFH�ZDWHU�UXQRII�
IURP� URRI� DUHDV� GHSHQGLQJ� RQ� WKH� V\VWHP� VSHFLILHG�� *UHHQ�
URRIV�DUH�QRW�FXUUHQWO\�LQFOXGHG�LQ�WKH�GHYHORSPHQW�SURSRVDOV���

*HR�FHOOXODU�VWRUDJH�
V\VWHPV� 9�

0RGXODU�EORFN�V\VWHPV�FDQ�EH�XVHG�WR�SURYLGH�DQ�XQGHUJURXQG�
VWRUDJH� IDFLOLW\�� $Q\� JHR�FHOOXODU� VWRUDJH� V\VWHPV� VKRXOG� EH�
OLQHG�ZLWK�D�JHR�PHPEUDQH�WR�SURYLGH�DWWHQXDWLRQ�VWRUDJH��

3HUPHDEOH�
3DYHPHQWV�±�ZLWK�

JUDQXODU�DQG�
JHR�FHOOXODU�VWRUDJH�

V\VWHPV�

9�
3HUPHDEOH�SDYHPHQWV�DOORZ�LQIORZ�RI�UDLQZDWHU�LQWR�XQGHUO\LQJ�
FRQVWUXFWLRQ��$Q\�JHR�FHOOXODU�VWRUDJH�V\VWHPV�ZRXOG�KDYH�WR�
EH� OLQHG�ZLWK� DQ� LPSHUPHDEOH�PHPEUDQH� WR� SURYLGH� VWRUDJH�
UDWKHU�WKDQ�LQILOWUDWLRQ�IRU�UXQRII�IURP�KLJKZD\V���

3RQGV� ;�

$WWHQXDWLRQ�SRQGV�FDQ�EH�XVHG�WR�RIIVHW�WKH�LQFUHDVH�LQ�VXUIDFH�
ZDWHU�IORZV�DWWULEXWDEOH�WR�LQFUHDVHG�DUHD�RI�KDUG�VWDQGLQJ��LQ�
RUGHU�WR�PLQLPLVH�WKH�ULVN�RI�IORRGLQJ�WR�DQG�IURP�WKH�SURSRVHG�
GHYHORSPHQW��3RQGV�ZLOO�DWWHQXDWH�WKH�VXUIDFH�ZDWHU�IORZ�SULRU�
WR�GLVFKDUJLQJ�WR�WKH�SXEOLF�VXUIDFH�ZDWHU�VHZHUV��7KH�VWRUDJH�
YROXPH� DIIRUGHG� E\� WKHVH� IHDWXUHV� VKRXOG� QRW� LQFOXGH� DQ\�
SHUPDQHQW�ZDWHU�LQ�WKH�SRQG��

2YHUVL]HG�3LSHV� 9�

2YHUVL]LQJ� WKH� SLSHV� WKDW� PDNH� XS� WKH� RQ�VLWH� GUDLQDJH�
QHWZRUN� LV� D� FRVW�HIIHFWLYH�PHWKRG� IRU� SURYLGLQJ� DWWHQXDWLRQ�
VWRUDJH�ZLWKLQ�WKH�QHWZRUN��6XFK�V\VWHPV�FRXOG�EH�FRQVLGHUHG�
RQ�WKH�SDUWV�RI�WKH�GHYHORSPHQW�ZKHUH�JUDGLHQWV�DUH�UHODWLYHO\�
IODW����

7DQNV� 9�
3UHIDEULFDWHG�XQGHUJURXQG�WDQNV�FRXOG�EH�FRQVLGHUHG�DW�WKH�
GHWDLOHG�GHVLJQ�VWDJH�LQ�RUGHU�WR�SURYLGH�VWRUDJH�WR�DWWHQXDWH�
VXUIDFH�ZDWHU�UXQRII���

)ORZ�FRQWURO�
GHYLFHV� 9�

7KH�SHDN�IORZ�UDWHV�ZLOO�EH�FRQWUROOHG�E\�IORZ�FRQWURO�GHYLFHV�
H�J�� K\GUREUDNH� VW\OH� IORZ� FRQWURO� V\VWHPV�� DQG� UHVWULFWHG�
RULILFHV�� )ORZ� FRQWURO� GHYLFHV� HQDEOH� WKH� GLVFKDUJH� WR� EH�
UHVWULFWHG�WR�D�FRQVWDQW�UDWH�IURP�WKH�GHYHORSPHQW���

7DEOH������6XPPDU\�RI�WKH�6X'6�RSWLRQV�DSSUDLVDO��
1RWHV�
9��6XLWDEOH�IRU�XVH�JLYHQ�WKH�QDWXUH�DQG�VFDOH�RI�WKH�GHYHORSPHQW�

���3RVVLEO\�VXLWDEOH�IRU�XVH�±�QRW�LQFOXGHG�LQ�WKH�FOLHQW�DQG�DUFKLWHFW�GHVLJQ�SURSRVDO�DW�SUHVHQW�
;��1RW�VXLWDEOH�

�
��&,5,$�&������7KH�68'6�0DQXDO��/RQGRQ�������
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� 6XUIDFH�:DWHU�$WWHQXDWLRQ�5HTXLUHPHQWV��
,Q�OLQH�ZLWK�ORFDO�JXLGDQFH��WKH�IORZ�IURP�WKLV�GHYHORSPHQW�VKRXOG�EH�UHGXFHG�E\�WKH�
PLQLPXP�RI�����IURP�WKH�H[LVWLQJ�UXQRII�UDWHV�IRU�HVWLPDWLQJ�WKH�DWWHQXDWLRQ�YROXPHV�
UHTXLUHG���
�
,W� LV� HVWLPDWHG� IURP� WKH� VXSSOLHG� SODQ� �VHH�$SSHQGL[� $�� WKDW� WKH� VLWH�ZLOO� KDYH� WKH�
IROORZLQJ�GHVLJQDWHG�DUHDV� �7DEOH�������7DEOH����� VKRZV� WKH�DVVXPHG�VSOLW� LQ�DUHD�
LQFOXGHG�ZLWKLQ�WKH�FDOFXODWLRQV��
�

'HVLJQDWHG�$UHDV� 3ORW�$UHD�
7RWDO�DUHD��KD�� �����

'HYHORSPHQW�$UHD��KD�� �����
*UHHQ�,QIUDVWUXFWXUH��KD�� �����
&RQWULEXWLQJ�&DWFKPHQW�� �
'HYHORSDEOH�$UHD��KD�� �����
,PSHUPHDEOH�VSOLW��KD�� �����
3HUPHDEOH�VSOLW��KD�� �����

7DEOH������$VVXPHG�SORW�DUHDV��
�

,W�FDQ�EH�VHHQ�WKDW�WKHUH� LV�D�VOLJKW�UHGXFWLRQ�LQ� LPSHUPHDEOH�DUHD�IURP�WKH�H[LVWLQJ�
XVDJH�WR�WKH�SURSRVHG��7KLV�LV�OLNHO\�WR�UHTXLUH�DWWHQXDWLRQ�WR�UHGXFH�WKH�SURSRVHG�IORZ�
RII�VLWH�WR�D�OHYHO�ZKLFK�LV�DFFHSWDEOH�WR�WKH�//)$�DQG�WR�88��LQFOXGLQJ�DQ�DOORZDQFH�
IRU�FOLPDWH�FKDQJH��

������ $WWHQXDWLRQ�(VWLPDWH�

6XUIDFH�ZDWHU�VWRUDJH�DQG�JUHHQILHOG�UXQRII�HVWLPDWLRQV�EDVHG�RQ�WKH�+5�:DOOLQJIRUG�
SURFHGXUH� KDYH� EHHQ� XQGHUWDNHQ� IRU� WKH� GHYHORSPHQW� DQG� WKH� RXWSXW� UHSRUW� LV�
SUHVHQWHG�LQ�$SSHQGL[�(���

�
)RU� WKH� FRQWULEXWLQJ� FDWFKPHQW� DQ� HVWLPDWH� KDV� EHHQ� SURGXFHG� DVVXPLQJ� D�
GHYHORSDEOH�DUHD�RI�����KD�DQG�D�JUHHQVSDFH�RI�����KD��7KLV�JLYHV�WKH�IROORZLQJ�UXQRII�
UDWHV�DQG�DWWHQXDWLRQ�UHTXLUHPHQWV�IRU�WKLV�VHFWLRQ�EDVHG�RQ�WKH�:DOOLQJIRUG�PHWKRG��
�

� 4EDU�� � � � � � � � � ��������O�V�
� ��LQ���\HDU�UXQRII�UDWH�� � � � � ��������������������������������O�V�
� ��LQ����\HDU�UXQRII�UDWH�� � � � � ��������������������������������O�V�
� ��LQ�����\HDU�UXQRII�UDWH��� � � � ��������������������������������O�V�

�
7KLV�UHGXFHG�E\�����ZRXOG�JLYH�WKH�IROORZLQJ�UDWHV���
�

� 4EDU�� � � � � � � � � ��������O�V�
� ��LQ���\HDU�UXQRII�UDWH�� � � � � ��������������������������������O�V�
� ��LQ����\HDU�UXQRII�UDWH�� � � � � ��������������������������������O�V�
� ��LQ�����\HDU�UXQRII�UDWH��� � � � ��������������������������������O�V�

�
8QLWHG� 8WLOLWLHV� KDV� VSHFLILHG� DQ� DOORZDEOH� GLVFKDUJH� UDWH� RI� �O�V� WR� WKHLU� DGMDFHQW�
���PP�GLDPHWHU�FRPELQHG�VHZHU��7KHUHIRUH��WKH��O�V�UDWH�KDV�EHHQ�XWLOLVHG���
�
$OO�UXQRII�HVWLPDWHV��DQG�VXEVHTXHQW�VWRUDJH�HVWLPDWHV�DUH�LQFOXGHG�LQ�$SSHQGL[�(��
�

� �
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7KH�IROORZLQJ�DWWHQXDWLRQ�KDV�EHHQ�HVWLPDWHG� IRU� WKH�GHYHORSPHQW�XVLQJ��O�V� UXQRII�
UDWHV�DQG�XWLOLVHV�WKH�)65�PHWKRGRORJ\��DV��
�

� $WWHQXDWLRQ�VWRUDJH�YROXPH�������P�����LQ����\HDU�HYHQW��
� 5HWHQWLRQ�RQ�VLWH�YROXPH�������P�����LQ�����\HDU�������&OLPDWH�&KDQJH��
� 5HWHQWLRQ�RQ�VLWH�YROXPH��������P�����LQ�����\HDU�������&OLPDWH�&KDQJH��

�
$WWHQXDWLRQ�VWRUDJH�DLPV�WR�OLPLW�WKH�SHDN�UDWH�RI�UXQRII�IURP�WKH�GHYHORSPHQW�WR�WKH�
�O�V�UXQRII�UDWHV�IRU�D�UDQJH�RI�DQQXDO�IORZ�UDWH�SUREDELOLWLHV�EHIRUH�GLVFKDUJLQJ�LQWR�D�
VHZHU��$V�WKH�IORZ�IURP�WKH�GHYHORSPHQW�ZRXOG�EH�UHVWULFWHG�WR��O�V�WKHUH�VKRXOG�EH�
OLWWOH�FKDQJH�LQ�WKH�IORZV�WKDW�HQWHU�WKH�SXEOLF�VHZHU�DQG�WKXV�WKH�ULVN�RI�IORRGLQJ�DV�D�
UHVXOW�IURP�WKH�GHYHORSPHQW�VKRXOG�EH�QHJOLJLEOH��
�
7KH�DWWHQXDWLRQ�UHTXLUHG�IRU�D���LQ����\HDU�VWRUP�HYHQW��UHTXLUHV�D�VWRUDJH�YROXPH�RI�
�����P���)RU�WKH���LQ�����\HDU�HYHQW��D�VWRUDJH�FDSDFLW\�RI�EHWZHHQ������P��DQG�������
P��ZLOO�EH�UHTXLUHG�IURP�RQ�VLWH�VWRUDJH�DV�ZHOO�DV�6X'6�V\VWHPV��$OO�YROXPHV�FDQ�EH�
VWRUHG�ZLWKLQ�WKH�VLWH�ERXQGDU\�DQG�GLVFKDUJHV�ZLOO�EH�OLPLWHG�E\�IORZ�FRQWURO�GHYLFHV�
WR�WKH�DGMDFHQW�VHZHU��

� 6LWH�6SHFLILF�6X'6�
7KH� XVH� RI� DQ� DWWHQXDWLRQ� WDQN� RU� VLPLODU� LV� GHHPHG� WR� EH� WKH�PRVW� IHDVLEOH� DQG�
SUDFWLFDO�RSWLRQ�IRU�WKH�GHYHORSPHQW��7KH�DWWHQXDWLRQ�WDQN�ZLOO�SURYLGH�UHTXLUHG�VWRUDJH�
YROXPH�WR�OLPLW�SHDN�UXQRII�DULVLQJ�IURP�WKH�GHYHORSPHQW��
�
8WLOLVDWLRQ�RI�D�IORZ�FRQWURO�GHYLFH�DW�WKH�HQG�RI�WKH�V\VWHP�ZLOO�FRQWURO�WKH�SHDN�IORZ�
UDWHV��

�
7KH�XVH�RI�SHUPHDEOH�SDYLQJ�PD\�EH�YLDEOH�GHSHQGDQW�RQ�WKH�GHWDLOHG�GHVLJQ�RI�WKH�
SURSRVHG�GHYHORSPHQW��,I�WKLV�GUDLQDJH�WHFKQLTXH�LV�FRQVLGHUHG�WR�EH�IHDVLEOH�WKHQ�LW�
ZLOO� UHGXFH� WKH� UHTXLUHPHQW� IRU� DWWHQXDWLRQ� DV� LW� ZLOO� UHGXFH� WKH� FRQWULEXWLQJ�
LPSHUPHDEOH� DUHD�� 7KH� SHUPHDEOH� SDYLQJ� ZLOO� DOVR� SURYLGH� VRPH� OHYHO� RI� ZDWHU�
WUHDWPHQW�UHGXFLQJ�HIIHFWV�RI�SROOXWLRQ�LQ�UXQRII�RQ�WKH�HQYLURQPHQW��

�
$VVXPLQJ� WKDW� WKH�RXWOLQH�GUDLQDJH�VWUDWHJ\� LV�DFFHSWDEOH� WR� WKH�/RFDO�$XWKRULW\�� D�
PRUH�GHWDLOHG�GHVLJQ� FDQ�EH�SUHVHQWHG�DQG�DJUHHG�ZLWK� WKH�DSSURSULDWH� UHJXODWRU\�
ERGLHV�GXULQJ�WKH�GHWDLOHG�GHVLJQ�SKDVH��

� )RXO�'UDLQDJH�
7KH�IRXO�ZDWHU�FRXOG�EH�GLVFKDUJHG�LQWR�WKH�DGMDFHQW����PP�GLDPHWHU�FRPELQHG�VHZHU�
LQ�%XU\�1HZ�5RDG�DW�XQUHVWULFWHG�UDWH��
�
�

� �

�
��)ORRG�6WXGLHV�5HSRUW�:DOOLQJIRUG�1(5&�������
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�� 0LWLJDWLRQ�0HDVXUHV��

� 3URSRVHG�6LWH�OHYHOV�DQG�'HYHORSPHQWV�/HYHO�
&XUUHQW�(QYLURQPHQW�$JHQF\�JXLGDQFH� UHFRPPHQGV�WKDW� WKH�PLQLPXP�JURXQG� IORRU�
OHYHOV� RI� GHYHORSPHQWV� DUH� VHW� DW� D� PLQLPXP� RI� ���PP� DERYH� WKH� ��� DQQXDO�
SUREDELOLW\� ��� LQ� ���� \HDU�� IORRG� OHYHO� LQFOXGLQJ� DQ� DGGLWLRQDO� IOXYLDO� DOORZDQFH� IRU�
FOLPDWH�FKDQJH���,W� LV�JHQHUDOO\�DFFHSWHG�WKDW�YHKLFOH�SDUNLQJ�FDQ�EH�DFFRPPRGDWHG�
ZLWKLQ� WKH� IORRG� ]RQH�ZLWK� VXLWDEOH� VDIHJXDUGV��7KH� µGHVLJQ¶� IORRG� OHYHO� IRU� WKH� VLWH�
VKRXOG�WKHUHIRUH�EH�WKH����DQQXDO�SUREDELOLW\�HYHQW�ZLWK�DOORZDQFH�IRU�FOLPDWH�FKDQJH��
�
7KLV�DQG�WKH������DQQXDO�SUREDELOLW\���� LQ������\HDU��DUH�EHORZ�WKH�ORZHVW�H[LVWLQJ�
JURXQG�OHYHO�PHDVXUHG�RQ�VLWH��2Q�WKLV�EDVLV�WKH�ILQLVKHG�IORRU�OHYHOV��))/��VKRXOG�EH�
VHW�DW�D�QRPLQDO�KHLJKW�DERYH�WKH�ILQDOLVHG�JURXQG�OHYHOV�WR�DOORZ�IRU�DQ\�RYHUODQG�IORZ�
IURP�D�GUDLQDJH�IDLOXUH��1R�IXUWKHU�PLWLJDWLRQ�PHDVXUHV�DUH�WKHUHIRUH�UHFRPPHQGHG��

� 6DIH�$FFHVV�
6DIH�DQG�GU\�DFFHVV�LV�DYDLODEOH�YLD�%XU\�1HZ�5RDG�WR�WKH�ZHVW�RI�WKH�VLWH��7KHUHIRUH��
QR�PLWLJDWLRQ�LV�SURSRVHG���

� )ORRG�5HVLVWDQFH�DQG�5HVLOLHQFH�
7KH�GHYHORSPHQW�SURSRVHG�PD\�EH�VXEMHFW�WR�IORRGLQJ�DW�PRUH�H[WUHPH�HYHQWV�WKDQ�
WKRVH�FRQVLGHUHG��+RZHYHU��WKH�ULVN�DSSHDUV�WR�EH�VXIILFLHQWO\�ORZ�WKDW�IORRG�UHVLOLHQFH�
PHDVXUHV�QHHG�QRW�EH�LQFOXGHG�LQWR�JURXQG�IORRU�FRQVWUXFWLRQ�WR�DLG�UHFRYHU\�DIWHU�DQ\�
HYHQW��,I�XWLOLVHG��W\SLFDO�PHDVXUHV�ZRXOG�LQFOXGH�VROLG�IORRUV��XVH�RI�VXLWDEOH�PDWHULDOV�
DQG�VHUYLFHV�IHG�IURP�XSSHU�IORRUV�ZLWK�RXWOHWV�DW�KLJK�OHYHO��7KH�QHHG�FDQ�EH�GLVFXVVHG�
DQG�DJUHHG�ZLWK�EXLOGLQJ�FRQWURO�RIILFHUV�GXULQJ�GHWDLOHG�GHVLJQ��

� 5HVLGXDO�5LVN�
,W�LV�LPSRVVLEOH�WR�FRPSOHWHO\�JXDUG�DJDLQVW�IORRGLQJ�VLQFH�H[WUHPH�HYHQWV�JUHDWHU�WKDQ�
WKH�GHVLJQ�VWDQGDUG�HYHQW�DUH�DOZD\V�SRVVLEOH��+RZHYHU��LW�LV�OLNHO\�WKDW�ZLWK�WKH����
DQQXDO�SUREDELOLW\�IORRG�HYHQW�ZLWK�DQ�DOORZDQFH�IRU�FOLPDWH�FKDQJH�VLJQLILFDQWO\�EHORZ�
WKH�ORZHVW�VLWH�OHYHOV��WKH�UHODWLYHO\�HOHYDWHG�SRVLWLRQ�RI�WKH�GHYHORSPHQW�ZLOO�VDIHJXDUG�
LW� IURP� ORFDOLVHG� IOXYLDO� IORRGLQJ� GXULQJ� H[WUHPH� UDLQIDOO� HYHQWV� DQG� IOXYLDO� IORRGLQJ�
HYHQWV�RXWVLGH�WKH�VFRSH�RI�WKLV�DVVHVVPHQW��+RZHYHU��JURXQG�IORRU�OHYHOV�VKRXOG�EH�
VHW�DERYH�SURSRVHG�OHYHOV�DFURVV�WKH�VLWH�DQG�SURYLGH�D�QRPLQDO� IUHHERDUG�WR�DOORZ�
RYHUODQG�IORZ�XQGHU�H[FHSWLRQDO�FRQGLWLRQV��2YHUODQG�IORZ�URXWHV�VKRXOG�EH�FRQVLGHUHG�
LQ�FDVH�RI�GUDLQDJH�IDLOXUH�DQG�WKH�H[WUHPH�HYHQWV��
�

� �
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el. - electric
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defined by trunk & 
one point on canopy
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spot level
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lp - lamp post
rod. eye - rodding eye

rsj - steel rsj

si - sign - with indicative text

st.tap - stop tap

gu=60.11 - gulley top level

salt - salt box

sv. - sluice valve

ts. - traffic signal
utility - utility (unknown)

conc. - concrete
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face conc. - face of concrete

conc. boll. - concrete bollard

face clad. - face of cladding

trel - trellis

face tim. - face of timber

edg.cut grass - edge cut grass

sur. drain - surface drain

ret. wall - retaining wall

b/w - barbed wire

cl/b - close boarded

pick - picket

cr/ba - crash barrier
h/r - hand rail

c/l - chain link

c/i - corrugated iron

i/r - iron rail

p/b - public barrier
panel - panel
pal - palisade

con/pan - concrete panel

p/r - post & rail

GENERAL ABBREVIATIONS

sec. - security fence
p/w - post & wire

(girth size and position +/- 50mm)

wood - wooden fence

conc. wall - concrete wall

t.st.=60.11 - top of step

gutter=60.11 - gutter level

eav=60.11 eaves level

hip=60.11 - hip level

rid=60.11- ridge level

oh=60.11 - overhead level
il=60.11 - invert level

ramp=60.11 - ramp level

ffl=60.11 finished floor level

top conc=60.11 - top of concrete

silt l=60.11 - silt level
sill=60.11 - sill level

Only manholes that were accessible on site during survey
other manholes may be present but covered
all invert levels taken where possible at main channel
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Location: 
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defined by trunk & 
one point on canopy
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ds - down spout
ds&g - down spout with gulley

LEVEL ABBREVIATIONS

C1
E 1000.000
N 1000.000
H 100.000

Boundaries shown are physical and may not represent legally conveyed 
may have an impact on site development.

        not resposible for manholes, services, information not surveyed which 

Man Entry to sewers has not been undertaken. Depths, Pipesizes etc  
are measured from the ground. All sewers and inverts to be checked 
prior to any works commencing on site. The CAD Room Ltd are 

ffl - finished floor level

CH - cill to head

DH - Door height

FC - floor to cill

CH - ceiling height

BH - Beam height

FLOOR PLAN ABBREVIATIONS

SKY - skylight
AH - access hatch

LP - low point
HP - high point
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or expense arising from or relating to any use of this document other than for
its intended purpose on this project.

This drawing shall be read in conjunction with all other relevant drawings,
specifications and associated documentation. Any discrepancies, errors or
omissions are to be reported to the originator before proceeding with work.

All dimensions are to be checked on site by the contractor prior to proceeding
with any work.

Hazard Identification
hazard

ref

ref

rev

date

GREATER MANCHESTER
COMBINED AUTHORITY

NEW FIRE STATIONS
FEASIBILITY STUDIES

WHITEFIELD FIRE STATION
PROPOSED FLOOR PLANS

ST JUN 22

1:100

1978.35.4301 P7

FEASIBILITY

P1 FIRST ISSUE ST 16.06.22

P2 STAIR ADJUSTED & FIRST FLOOR LAYOUT
ADJUSTED TO SUIT

ST 28.06.22

P3 UPDATED FOLLOWING REVIEW AT MTG.
02.08.22

ST 22.08.22

P4 REVISED FOLLOWING REVIEW AT
MEETING 23.08.22

ST 27.08.22

P5 REVISED FOLLOWING REVIEW AT
MEETING 30.08.22

ST 01.09.22

P6 REVISED FOLLOWING REVIEW AT
MEETING 08.09.22

ST 09.09.22

P7 2NO. WASHROOMS ADDED. WALL & DOOR
ADDED TO KITCHEN / DINING / MESS
ROOM

ST 21.09.22

LEVEL 0 LEVEL 1 ROOF



��'^�^ƵƉĞƌĨŝĐŝĂů�'ĞŽůŽŐǇ�ʹ��ŽŶƚĂŝŶƐ��ƌŝƚŝƐŚ�'ĞŽůŽŐŝĐĂů�^ƵƌǀĞǇ�DĂƚĞƌŝĂůƐ�Ξ�h<Z/�ϮϬϮϬ�

7LOO��'HYHQVLDQ�
�'LDPLFWRQ��

*ODFLRIOXYLDO�
'HSRVLWV��6DQG�DQG�
*UDYHO��



�

�ŽůůǇŚƵƌƐƚ�^ĂŶĚƐƚŽŶĞ�
&ŽƌŵĂƚŝŽŶ�ŝŶ�E�

DĂŶĐŚĞƐƚĞƌ�DĂƌůƐ�
&ŽƌŵĂƚŝŽŶ�ŝŶ� �̂

�'^��ĞĚƌŽĐŬ�'ĞŽůŽŐǇ�ʹ��ŽŶƚĂŝŶƐ��ƌŝƚŝƐŚ�'ĞŽůŽŐŝĐĂů�^ƵƌǀĞǇ�DĂƚĞƌŝĂůƐ�Ξ�h<Z/�ϮϬϮϬ�



�

�

�ĞĨƌĂ�^ŽŝůƐĐĂƉĞ�DĂƉƉŝŶŐ�Ͳ�;ĐͿ��ƌŽǁŶ��ŽƉǇƌŝŐŚƚ�ĂŶĚ�ĚĂƚĂďĂƐĞ�ƌŝŐŚƚƐ�ϮϬϮϭ͘�KƌĚŶĂŶĐĞ�^ƵƌǀĞǇ�ϭϬϬϬϮϮϴϲϭ�

�

�



















:KLWHILHOG�)LUH�6WDWLRQ��0DQFKHVWHU�
)ORRG�5LVN�$VVHVVPHQW�	�2XWOLQH�'UDLQDJH�6WUDWHJ\

�

�
/.�&RQVXOW�/WG� � -DQXDU\������
5HI��)5$���������±�5��

�

�

�

�

�

$SSHQGL[�&�
�

(QYLURQPHQW�$JHQF\�'DWD�
�

�
�

� �



In an area with critical drainage problems as notified by the Environment Agency

Flood map for planning 

Your reference Location (easting/northing) Created

You will need to do a flood risk assessment if your site is any of the following: 

•

in an area with critical drainage problems as notified by the Environment Agency

Your selected location is in flood zone 1, an area with a low 

probability of flooding. 

Notes 

The flood map for planning shows river and sea flooding data only. It doesn’t include other sources 

of flooding. It is for use in development planning and flood risk assessments. 

This information relates to the selected location and is not specific to any property within it. The 

map is updated regularly and is correct at the time of printing.

Flood risk data is covered by the Open Government Licence which sets out the terms and 

conditions for using government data. https://www.nationalarchives.gov.uk/doc/open-government-

licence/version/3/

Use of the address and mapping data is subject to Ordnance Survey public viewing terms under 

Crown copyright and database rights 2021 OS 100024198. https://flood-map-for-

planning.service.gov.uk/os-terms

Page 1 of 2

•

•

•

identified as being at increased flood risk in future by the local authority’s strategic 
flood risk assessment

at risk from other sources of flooding (such as surface water or reservoirs) and its 
development would increase the vulnerability of its use (such as constructing an 
office on an undeveloped site or converting a shop to a dwelling)

bigger that 1 hectare (ha)

Whitefield FS 380480/406485 7 Nov 2022 10:42



Selected point

Flood zone 3

Flood zone 3: areas
benefitting from flood
defences

Flood zone 2

Flood zone 1

Flood defence

Main river

Water storage area

Flood map for planning
Your reference

Location (easting/northing)

Scale

Created
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© Environment Agency copyright and / or database rights 2021. All rights reserved. © Crown Copyright and database right 2021. Ordnance Survey licence number 100024198.
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-HQQD�/RZH

)URP� 3ODQQLQJ�3ROLF\��3ODQQLQJ�3ROLF\#EXU\�JRY�XN!
6HQW� ���2FWREHU�����������
7R� -HQQD�/RZH
6XEMHFW� 5(��)5$�48(5<���)5$�����������:KLWHILHOG�)LUH�6WDWLRQ��0DQFKHVWHU

,ŝ�:ĞŶŶĂ͕�
�
�ƉŽůŽŐŝĞƐ�ĨŽƌ�ƚŚĞ�ĚĞůĂǇ͘��ŶƐǁĞƌƐ�ƚŽ�ǇŽƵƌ�ƋƵĞƐƚŝŽŶƐ�ĂƌĞ�ŝŶ�ƌĞĚ�ďĞůŽǁ͘�
�
<ŝŶĚ�ƌĞŐĂƌĚƐ͕�
�ƵƌǇ�WůĂŶŶŝŶŐ�WŽůŝĐǇ�
�
&ƌŽŵ͗�:ĞŶŶĂ�>ŽǁĞ�фũ͘ůŽǁĞΛƚŚĞůŬŐƌŽƵƉ͘ĐŽŵх��
^ĞŶƚ͗�ϭϬ�KĐƚŽďĞƌ�ϮϬϮϮ�ϭϬ͗ϱϭ�
dŽ͗��ĞǀĞůŽƉŵĞŶƚ��ŽŶƚƌŽů�ф�ĞǀĞůŽƉŵĞŶƚ͘�ŽŶƚƌŽůΛďƵƌǇ͘ŐŽǀ͘ƵŬх͖�WůĂŶŶŝŶŐ�WŽůŝĐǇ�фWůĂŶŶŝŶŐ͘WŽůŝĐǇΛďƵƌǇ͘ŐŽǀ͘ƵŬх�
^ƵďũĞĐƚ͗�&Z��Yh�Zz�Ͳ�&Z��ϮϮ�ϭϭϱϵ�Ͳ�tŚŝƚĞĨŝĞůĚ�&ŝƌĞ�^ƚĂƚŝŽŶ͕�DĂŶĐŚĞƐƚĞƌ�
�
'HDU�6LU�0DGDP���
�����������
/.�&RQVXOW�/WG��KDV�EHHQ�FRPPLVVLRQHG�WR�XQGHUWDNH�D�)ORRG�5LVN�$VVHVVPHQW� �)5$�� IRU�D�VLWH� ORFDWHG�DW�
:KLWHILHOG�)LUH�6WDWLRQ��%XU\�1HZ�5RDG��0DQFKHVWHU��0����6<��FHQWUHG�DW�DSSUR[LPDWH�1DWLRQDO�*ULG�5HIHUHQFH�
������(��������1����
�
7KH�DUHD�RI�LQWHUHVW�DSSHDUV�WR�EH�ZLWKLQ�)ORRG�=RQH����
�
%*6�GDWD�LQGLFDWHV�WKDW�WKH�VLWH�LV�ZLWKLQ�DQ�DUHD�XQGHUODLQ�E\�7LOO��'HYHQVLDQ�±�'LDPLFWRQ�VXSHUILFLDO�GHSRVLWV�
DQG�&ROO\KXUVW�6DQGVWRQH�)RUPDWLRQ�±�6DQGVWRQH�EHGURFN��
�
7KH�VLWH�ORFDWLRQ�LV�DWWDFKHG�WR�WKLV�HPDLO��
�
7R�FRPSOHWH�WKH�)5$��ZH�ZRXOG�EH�JUDWHIXO�LI�\RX�FRXOG�VXSSO\�XV�ZLWK�WKH�IROORZLQJ��LI�DYDLODEOH��IRU�WKH�YLFLQLW\�
RI�WKH�VLWH��
�
x� 'HWDLOV� RI� DQ\� IORRG� GHIHQFHV� LQ� WKH� LPPHGLDWH� DUHD�� LQFOXGLQJ� WKHLU� H[WHQW�� FUHVW� OHYHOV� �DQG� GDWXP���

DVVXPHG�OHYHO�RI�VWDQGDUG��FRQVWUXFWLRQ�DQG�PDLQWHQDQFH�UHJLPH��DV�ZHOO�DV�DQ\�RWKHU�VWUXFWXUHV�ZKLFK�
PD\�LQIOXHQFH�WKH�ORFDO�K\GUDXOLFV��1RQH�LQ�WKH�YLFLQLW\��

x� 5HFRUGV� RI� DQ\� KLVWRULF� IORRG� HYHQWV� DQG� SRWHQWLDO� VRXUFHV� RI� IORRGLQJ� IURP� ULYHUV�� ODQG� GUDLQDJH��
JURXQGZDWHU��IRXO�DQG�VXUIDFH�ZDWHU�VHZHUV�RQ�VLWH�DQG�LQ�WKH�DUHD��1RQH�RQ�UHFRUG��

x� $Q\�UHVWULFWLRQV�DSSOLHG�WR�RUGLQDU\�ZDWHUFRXUVHV�DQG�VHZHUV�LQ�WKH�DUHD��1RQH�RQ�UHFRUG��
x� +LJKZD\�GUDLQDJH�UHVWULFWLRQV�DQG�UHFRUGV��1RQH��
x� ,QGLFDWLRQV�LI�WKH�VLWH�LV�ZLWKLQ�WKH�&ULWLFDO�'UDLQDJH�$UHD��1R��
x� 3ROLFLHV� WKDW�PD\� UHODWH� WR�6XVWDLQDEOH�'UDLQDJH�6\VWHPV� �6X'6��� 7KH�VFKHPH�PXVW�EH�EDVHG�RQ� WKH�

KLHUDUFK\�RI�GUDLQDJH�RSWLRQV�LQ�WKH�1DWLRQDO�3ODQQLQJ�3UDFWLFH�*XLGDQFH�DQG�EH�GHVLJQHG�LQ�DFFRUGDQFH�
ZLWK�WKH�1RQ�6WDWXWRU\�7HFKQLFDO�6WDQGDUGV�IRU�6XVWDLQDEOH�'UDLQDJH�6\VWHPV��

�
,I�\RX�KDYH�DQ\�TXHULHV��SOHDVH�GR�QRW�KHVLWDWH�WR�JHW�LQ�WRXFK��
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-HQQD�/RZH

)URP� ZDVWHZDWHUGHYHORSHUVHUYLFHV#XXSOF�FR�XN
6HQW� ���2FWREHU�����������
7R� -HQQD�/RZH
6XEMHFW� 3UH�'HYHORSPHQW�(QTXLU\�IRU��:KLWHILHOG�)LUH�6WDWLRQ��%XU\�1HZ�5RDG��0DQFKHVWHU��

0����6<���88�5HIHUHQFH�1XPEHU�����������

'ŽŽĚ��ĨƚĞƌŶŽŽŶ͕�:ĞŶŶĂ�
�
WƌĞ��ĞǀĞůŽƉŵĞŶƚ��ŶƋƵŝƌǇ�ĨŽƌ͗�tŚŝƚĞĨŝĞůĚ�&ŝƌĞ�^ƚĂƚŝŽŶ͕��ƵƌǇ�EĞǁ�ZŽĂĚ͕�DĂŶĐŚĞƐƚĞƌ͕�Dϰϱ�ϳ^z���hh�ZĞĨĞƌĞŶĐĞ�
EƵŵďĞƌ�͗�ϬϮϵϮϵϲϴϴ�
�
�
tĞ�ŚĂǀĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�ĂŶ�ĂƐƐĞƐƐŵĞŶƚ�ŽĨ�ǇŽƵƌ�ĂƉƉůŝĐĂƚŝŽŶ�ǁŚŝĐŚ�ŝƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ŝŶĨŽƌŵĂƚŝŽŶ�ƉƌŽǀŝĚĞĚ͘�dŚŝƐ�ƉƌĞͲ
ĚĞǀĞůŽƉŵĞŶƚ�ĂĚǀŝĐĞ�ŽŶ�ǇŽƵƌ�ĚƌĂŝŶĂŐĞ�ƐƚƌĂƚĞŐǇ�ǁŝůů�ďĞ�ǀĂůŝĚ�ĨŽƌ�ϭϮ�ŵŽŶƚŚƐ͘�zŽƵƌ�ĚƌĂŝŶĂŐĞ�ƐƚƌĂƚĞŐǇ�ǁŝůů�ŶĞĞĚ�ƚŽ�ďĞ�
ƌĞǀŝĞǁĞĚ�ďǇ�ŽƚŚĞƌ�ĐŽŵƉĞƚĞŶƚ�ĂƵƚŚŽƌŝƚŝĞƐ�ĂƐ�ƉĂƌƚ�ŽĨ�ƚŚĞ�ƉůĂŶŶŝŶŐ�ƉƌŽĐĞƐƐ͕�ĂŶĚ�ǁĞ�ĂĚǀŝƐĞ�ƚŚĂƚ�ǇŽƵ�ĐĂƌƌǇ�ŽƵƚ�ƚŚĞ�
ŶĞĐĞƐƐĂƌǇ�ƐŝƚĞ�ŝŶǀĞƐƚŝŐĂƚŝŽŶƐ�ƚŽ�ĐŽŶĨŝƌŵ�ƚŚĞ�ǀŝĂďŝůŝƚǇ�ŽĨ�ǇŽƵƌ�ƉƌŽƉŽƐĂůƐ͘�
�
/Ĩ�ǇŽƵƌ�ŝŶǀĞƐƚŝŐĂƚŝŽŶƐ�ƌĞƋƵŝƌĞ�ĂĐĐĞƐƐ�ƚŽ�ŽƵƌ�ƉƵďůŝĐ�ƐĞǁĞƌ�ŶĞƚǁŽƌŬ͕�ǁĞ�ĂƐŬ�ƚŚĂƚ�ǇŽƵ�ĐŽŶƚĂĐƚ�ŽƵƌ�ŶĞƚǁŽƌŬ�ĞŶŐŝŶĞĞƌƐ�ǁŝƚŚ�Ă�
ƌĞƋƵĞƐƚ�ĨŽƌ�ĂŶ�ĂĐĐĞƐƐ�ĐĞƌƚŝĨŝĐĂƚĞ�ǀŝĂ�ŽƵƌ�ŵĂŝŶ�ĐŽŶƚĂĐƚ�ƚĞůĞƉŚŽŶĞ�ŶƵŵďĞƌ�Ϭϯϰϱ�ϲϳϮϯ�ϳϮϯ�Žƌ�ƌĞĨĞƌ�ƚŽ�ƚŚĞ�ůŝŶŬ�ďĞůŽǁ͗�
�
ŚƚƚƉƐ͗ͬͬǁǁǁ͘ƵŶŝƚĞĚƵƚŝůŝƚŝĞƐ͘ĐŽŵͬďƵŝůĚĞƌƐͲĚĞǀĞůŽƉĞƌƐͬǁŽƌŬŝŶŐͲŶĞĂƌͲŽƵƌͲĂƐƐĞƚƐͬ�
�
�
,ŝƐƚŽƌŝĐ�&ůŽŽĚŝŶŐ�
�
/�ĐĂŶ�ĐŽŶĨŝƌŵ�ƚŚĂƚ�ǁĞ�ŚĂǀĞ�ŶŽ�ĐƵƌƌĞŶƚ�ƌĞĐŽƌĚ�ŽĨ�ƐĞǁĞƌ�ĨůŽŽĚŝŶŐ�ŽŶ�ŽƵƌ��'ϱ�ƌĞŐŝƐƚĞƌ�ǁŝƚŚŝŶ�ƚŚĞ�ǀŝĐŝŶŝƚǇ�ŽĨ�ƚŚĞ�ƉƌŽƉŽƐĞĚ�
ĚĞǀĞůŽƉŵĞŶƚ͘��dŚĞ��'ϱ�ƌĞŐŝƐƚĞƌ�ŝƐ�Ă�ƌĞŐŝƐƚĞƌ�ŽĨ�ƉƌŽƉĞƌƚŝĞƐ�ƚŚĂƚ�ŚĂǀĞ�ĨůŽŽĚĞĚ�ĂƐ�Ă�ƌĞƐƵůƚ�ŽĨ�ŚǇĚƌĂƵůŝĐ�ŝŶĂĚĞƋƵĂĐǇ�ŽĨ�ƚŚĞ�
ƉƵďůŝĐ�ƐĞǁĞƌ�ŶĞƚǁŽƌŬ͘���
�
WůĞĂƐĞ�ŶŽƚĞ�ƚŚĂƚ�hŶŝƚĞĚ�hƚŝůŝƚŝĞƐ�tĂƚĞƌ�>ŝŵŝƚĞĚ�;hhtͿ�ĐĂŶ�ŽŶůǇ�ƌĞĐŽƌĚ�ĂŶĚ�ĐŚĞĐŬ�ĨůŽŽĚŝŶŐ�ĞǀĞŶƚƐ�ǁŚŝĐŚ�ĂƌĞ�ƌĞƉŽƌƚĞĚ�ƚŽ�
ƵƐ�ĂŶĚ�ǁĞ�ŚĂǀĞ�ƚŽ�ĐŽŵƉůǇ�ǁŝƚŚ�ŽƵƌ�ZĞŐƵůĂƚŽƌƐ�ŝŶƐƚƌƵĐƚŝŽŶƐ�ŽŶ�ƚŚĞ�ƋƵĂůŝĨŝĐĂƚŝŽŶ�ŽĨ�ĨůŽŽĚŝŶŐ�ĞǀĞŶƚƐ�ƚŽ�ƉůĂĐĞ�ŽŶ�ƚŚĞ�
ƌĞŐŝƐƚĞƌ͘��
�
KƵƌ�ƌĞƐƉŽŶƐĞ�ĚŽĞƐ�ŶŽƚ�ŝŶĐůƵĚĞ͗�
���

x� ĂŶǇ�ƐĞǁĞƌ�ĨůŽŽĚŝŶŐ�ĞǀĞŶƚƐ�ĐĂƵƐĞĚ�ďǇ�ďůŽĐŬĂŐĞƐ�Žƌ�ĐŽůůĂƉƐĞƐ�ǁŚŝĐŚ�ĂƌĞ�ƚŚĞ�ƌĞƐƵůƚ�ŽĨ�ƚŚŝƌĚ�ƉĂƌƚǇ�ĂĐƚŝŽŶƐ͕�ŶĂƚƵƌĂů�
ĞǀĞŶƚƐ�Žƌ�ŽƚŚĞƌ�ĂĐƚŝŽŶƐ�ŽǀĞƌ�ǁŚŝĐŚ�hht�ŚĂƐ�ŶŽ�ĐŽŶƚƌŽů�ĂŶĚ�ŶŽƚ�Ă�ĨĂĐĞƚ�ŽĨ�ƐĞǁĞƌ�ĐĂƉĂĐŝƚǇ͖�Žƌ�

���

x� ĂŶǇ�ŚŝƐƚŽƌŝĐĂů�ƐĞǁĞƌ�ĨůŽŽĚŝŶŐ�ĞǀĞŶƚƐ�ƚŚĂƚ�ŚĂǀĞ�ďĞĞŶ�ƌĞŵŽǀĞĚ�ĨƌŽŵ�ƚŚĞ�ƌĞŐŝƐƚĞƌ�ĂƐ�Ă�ƌĞƐƵůƚ�ŽĨ�ŝŶǀĞƐƚŵĞŶƚ�ŝŶ�ŽƵƌ�
ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͘��

�
�
�



�

&ŽƵů�tĂƚĞƌ�
�
&ŽƵů�ĨůŽǁ�ĨƌŽŵ�ƚŚŝƐ�ƐŝƚĞ�ǁŝůů�ďĞ�ĂůůŽǁĞĚ�ƚŽ�ĚƌĂŝŶ�ŝŶƚŽ�ƚŚĞ�ƉƵďůŝĐ�ĨŽƵů�ǁĂƚĞƌͬĐŽŵďŝŶĞĚ�ƐĞǁĞƌ�ƐǇƐƚĞŵ͘��
�
KƵƌ�ƉƌĞĨĞƌƌĞĚ�ƉŽŝŶƚ�ŽĨ�ĚŝƐĐŚĂƌŐĞ�ǁŽƵůĚ�ďĞ�ƚŽ�ƚŚĞ�ϯϳϱŵŵ�ĚŝĂŵĞƚĞƌ�ƉƵďůŝĐ�ĐŽŵďŝŶĞĚ�ƐĞǁĞƌ�ǁŝƚŚŝŶ��ƵƌǇ�EĞǁ�ZŽĂĚ�
ůŽĐĂƚĞĚ�ƚŽ�ƚŚĞ�tĞƐƚ�ŽĨ�ǇŽƵƌ�ƉƌŽƉŽƐĞĚ�ĚĞǀĞůŽƉŵĞŶƚ�Ăƚ�ĂŶ�ƵŶƌĞƐƚƌŝĐƚĞĚ�ƌĂƚĞ͘��
�
/Ĩ�ǇŽƵ�ĂƌĞ�ĂďůĞ�ƚŽ�ŝĚĞŶƚŝĨǇ�ĂŶ�ĂůƚĞƌŶĂƚŝǀĞ͕�ŵŽƌĞ�ƐƵŝƚĂďůĞ�ƉŽŝŶƚ�ŽĨ�ĚŝƐĐŚĂƌŐĞ͕�ǁĞ�ƌĞƋƵĞƐƚ�ƚŚĂƚ�ǇŽƵ�ĐŽŶƚĂĐƚ�ƵƐ�Ăƚ�ǇŽƵƌ�
ĞĂƌůŝĞƐƚ�ĐŽŶǀĞŶŝĞŶĐĞ�ƐŽ�ƚŚĂƚ�ǁĞ�ĐĂŶ�ĂƐƐĞƐƐ�ƐƵŝƚĂďŝůŝƚǇ͘�
�
/Ŷ�ĂĐĐŽƌĚĂŶĐĞ�ǁŝƚŚ�ŽƵƌ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ƉůĂŶƐ�ǁĞ�ŵĂǇ�ĂƐŬ�ǇŽƵ�ƚŽ�ĐŚĂŶŐĞ�ǇŽƵƌ�ƉŽŝŶƚ�ŽĨ�ĐŽŶŶĞĐƚŝŽŶ͘�dŚĞƌĞĨŽƌĞ�ƉůĞĂƐĞ�
ĐŽŶƚĂĐƚ�ƵƐ�ǁŚĞŶ�ǇŽƵ�ĂƌĞ�ƌĞĂĚǇ�ƚŽ�ĨŽƌŵĂůŝƐĞ�ǇŽƵƌ�ĚƌĂŝŶĂŐĞ�ƉƌŽƉŽƐĂůƐ͕�ǁĞ�ǁŽƵůĚ�ƐƵŐŐĞƐƚ�ďĞĨŽƌĞ�ǇŽƵ�ƐƵďŵŝƚ�ĨŽƌ�&Ƶůů�
WůĂŶŶŝŶŐ͘��
�
^ƵƌĨĂĐĞ�tĂƚĞƌ��
�
�ůů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ�ĨůŽǁ�ĨƌŽŵ�ƚŚĞ�ƉƌŽƉŽƐĞĚ�ĚĞǀĞůŽƉŵĞŶƚ�ƐŚŽƵůĚ�ĚƌĂŝŶ�ŝŶͲůŝŶĞ�ǁŝƚŚ�ƚŚĞ�ĚƌĂŝŶĂŐĞ�ŚŝĞƌĂƌĐŚǇ͕�ĂƐ�ŽƵƚůŝŶĞĚ�ŝŶ�
WĂƌĂŐƌĂƉŚ�ϴϬ͕�;ZĞĨĞƌĞŶĐĞ�/�͗�ϳͲϬϴϬͲϮϬϭϱϬϯϮϯͿ͕�ŽĨ�ƚŚĞ�EĂƚŝŽŶĂů�WůĂŶŶŝŶŐ�WƌĂĐƚŝĐĞ�'ƵŝĚĂŶĐĞ͘�tĞ�ĂůƐŽ�ƌĞĐŽŵŵĞŶĚ�ǇŽƵ�
ƉƌŝŽƌŝƚŝƐĞ�ƚŚĞ�ƵƐĞ�ŽĨ�ŵƵůƚŝͲĨƵŶĐƚŝŽŶĂů�ƐƵƐƚĂŝŶĂďůĞ�ĚƌĂŝŶĂŐĞ�ƐǇƐƚĞŵƐ�ĨŽƌ�ƚŚĞ�ŵĂŶĂŐĞŵĞŶƚ�ŽĨ�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ�ŝŶ�ĂĐĐŽƌĚĂŶĐĞ�
ǁŝƚŚ�ŶĂƚŝŽŶĂů�ƉůĂŶŶŝŶŐ�ƉŽůŝĐǇ͘���
�
'ĞŶĞƌĂůůǇ͕�ƚŚĞ�Ăŝŵ�ƐŚŽƵůĚ�ďĞ�ƚŽ�ĚŝƐĐŚĂƌŐĞ�ƐƵƌĨĂĐĞ�ƌƵŶ�ŽĨĨ�ĂƐ�ŚŝŐŚ�ƵƉ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ŚŝĞƌĂƌĐŚǇ�ŽĨ�ĚƌĂŝŶĂŐĞ�ŽƉƚŝŽŶƐ�ĂƐ�
ƌĞĂƐŽŶĂďůǇ�ƉƌĂĐƚŝĐĂďůĞ͘�
dŚŝƐ�ŝƐ�ŽƵƚůŝŶĞĚ�ĂƐ�ĨŽůůŽǁƐ͕�ŝŶ�ŽƌĚĞƌ�ŽĨ�ƉƌŝŽƌŝƚǇ͗��

ϭ͘� ŝŶƚŽ�ƚŚĞ�ŐƌŽƵŶĚ�;ŝŶĨŝůƚƌĂƚŝŽŶͿ͖�����

Ϯ͘� ƚŽ�Ă�ƐƵƌĨĂĐĞ�ǁĂƚĞƌďŽĚǇ͖�

ϯ͘� ƚŽ�Ă�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ�ƐĞǁĞƌ�Žƌ�ŚŝŐŚǁĂǇ�ĚƌĂŝŶ͖�

ϰ͘� ƚŽ�Ă�ĐŽŵďŝŶĞĚ�ƐĞǁĞƌ͘�

&Žƌ�ŐƵŝĚĂŶĐĞ͕�dŚĞ�EŽƌƚŚ�tĞƐƚ�^Ƶ�^�WƌŽͲ&ŽƌŵĂ�ƉƌŽǀŝĚĞƐ�ŝŶĨŽƌŵĂƚŝŽŶ�ŽŶ�ƚŚĞ�ĂƉƉƌŽƉƌŝĂƚĞ�ĞǀŝĚĞŶĐĞ�ƌĞƋƵŝƌĞĚ�Ăƚ�ĞĂĐŚ�
ƐƚĂŐĞ�ŽĨ�ƚŚĞ�ŚŝĞƌĂƌĐŚǇ͕�ƚŽ�ĚĞŵŽŶƐƚƌĂƚĞ�ŚŽǁ�ĞĂĐŚ�ůĞǀĞů�ŚĂƐ�ďĞĞŶ�ĚŝƐĐŽƵŶƚĞĚ͘��
�
dŚĞ�>ĞĂĚ�>ŽĐĂů�&ůŽŽĚ��ƵƚŚŽƌŝƚǇ�ŚĂƐ�ƌĞƐƉŽŶƐŝďŝůŝƚǇ�ĨŽƌ�Ăůů�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ�ĚƌĂŝŶĂŐĞ�ĐŽŶĐĞƌŶƐ�ĂŶĚ�ƚŚĞŝƌ�ŝŶƉƵƚ�ƚŽ�ǇŽƵƌ�
ƉƌŽƉŽƐĂů�ŝƐ�ĐƌŝƚŝĐĂů͘�zŽƵ�ƐŚŽƵůĚ�ĂůƐŽ�ĐŽŶƐŝĚĞƌ�ǁŚĞƚŚĞƌ�ŝƚ�ŝƐ�ŶĞĐĞƐƐĂƌǇ�ƚŽ�ĚŝƐĐƵƐƐ�ǇŽƵƌ�ƉƌŽƉŽƐĂů�ǁŝƚŚ�ƚŚĞ��ŶǀŝƌŽŶŵĞŶƚ�
�ŐĞŶĐǇ͕�Žƌ�/ŶƚĞƌŶĂů��ƌĂŝŶĂŐĞ��ŽĂƌĚ�;ŝĨ�ŽƉĞƌĂƚŝŶŐ�ŝŶ�ǇŽƵƌ�ĂƌĞĂͿ͘�
�
dŚĞ�>ŽĐĂů�WůĂŶŶŝŶŐ��ƵƚŚŽƌŝƚǇ�ĂƌĞ�ƚŚĞ�ĚĞƚĞƌŵŝŶŝŶŐ�ĂƵƚŚŽƌŝƚǇ�ĨŽƌ�ĂŶǇ�ĂƉƉůŝĐĂƚŝŽŶ�ĨŽƌ�ƉůĂŶŶŝŶŐ�ƉĞƌŵŝƐƐŝŽŶ�ĂŶĚ�ƚŚĞ�
ĂƉƉƌŽƉƌŝĂƚĞ�ĂƵƚŚŽƌŝƚǇ�ĨŽƌ�ĚĞƚĞƌŵŝŶŝŶŐ�ĐŽƐƚ�ǀŝĂďŝůŝƚǇ�ŽĨ�Ă�ƉƌŽƉŽƐĞĚ�ĚƌĂŝŶĂŐĞ�ƐĐŚĞŵĞ͕�ƐƵĐŚ�ĂƐƐĞƐƐŵĞŶƚƐ�ĂƌĞ�ŽƵƚƐŝĚĞ�ŽĨ�ƚŚĞ�
ũƵƌŝƐĚŝĐƚŝŽŶ�ŽĨ�hŶŝƚĞĚ�hƚŝůŝƚŝĞƐ͘�
�
/ŶĨŝůƚƌĂƚŝŽŶ�
�
^ƵƌĨĂĐĞ�ǁĂƚĞƌ�ƌƵŶŽĨĨ�ŐĞŶĞƌĂƚĞĚ�ĨƌŽŵ�ƚŚŝƐ�ĚĞǀĞůŽƉŵĞŶƚ�ƐŚŽƵůĚ�ĚŝƐĐŚĂƌŐĞ�ƚŽ�ƚŚĞ�ŐƌŽƵŶĚ�ǀŝĂ�ŝŶĨŝůƚƌĂƚŝŽŶ�ƐǇƐƚĞŵ�ǁŚĞƌĞ�
ĨĞĂƐŝďůĞ͘���
�
��ĚĞƚĂŝůĞĚ�ĞǀŝĚĞŶĐĞ�ďĂƐĞĚ�ĨĞĂƐŝďŝůŝƚǇ�ĂƐƐĞƐƐŵĞŶƚ�ŵƵƐƚ�ďĞ�ĐĂƌƌŝĞĚ�ŽƵƚ�ŝŶ�ůŝŶĞ�ǁŝƚŚ��ŚĂƉƚĞƌ�Ϯϱ�ŽĨ�ƚŚĞ��/Z/��^Ƶ�^�DĂŶƵĂů�
ϮϬϭϱ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ǁŚĞƚŚĞƌ�ŝŶĨŝůƚƌĂƚŝŽŶ�ŝƐ�Ă�ƐƵŝƚĂďůĞ�ŵĞƚŚŽĚ�ŽĨ�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ�ĚŝƐƉŽƐĂů͘��
�
WĂƌƚŝĐƵůĂƌ�ĂƚƚĞŶƚŝŽŶ�ŵƵƐƚ�ďĞ�ƉĂŝĚ�ƚŽ�'ƌŽƵŶĚ�tĂƚĞƌ�^ŽƵƌĐĞ�WƌŽƚĞĐƚŝŽŶ��ŽŶĞƐ�ƚŽ�ĞŶƐƵƌĞ�ƚŚĂƚ�ƚŚĞ�ƌŝƐŬ�ŽĨ�ƉŽůůƵƚŝŽŶ�ƚŽ�ƚŚĞƐĞ�
ǀĂůƵĂďůĞ�ƌĞƐŽƵƌĐĞƐ�ŝƐ�ŶŽƚ�ĐŽŵƉƌŽŵŝƐĞĚ͘��ĞƚĂŝůƐ�ĐĂŶ�ďĞ�ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ƚŚĞ�ŐŽǀĞƌŶŵĞŶƚ�ǁĞďƐŝƚĞ͗�



�

�
ŚƚƚƉƐ͗ͬͬǁǁǁ͘ŐŽǀ͘ƵŬͬŐƵŝĚĂŶĐĞͬŐƌŽƵŶĚǁĂƚĞƌͲƐŽƵƌĐĞͲƉƌŽƚĞĐƚŝŽŶͲǌŽŶĞƐͲƐƉǌƐηĨŝŶĚͲŐƌŽƵŶĚǁĂƚĞƌͲƐƉǌƐ�
�
/Ĩ�ǇŽƵƌ�ƐŝƚĞ�ŝƐ�ŝŶ�Ă�'ƌŽƵŶĚǁĂƚĞƌ�^ŽƵƌĐĞ�WƌŽƚĞĐƚŝŽŶ��ŽŶĞ͕�ǇŽƵ�ƐŚŽƵůĚ�ŚĂǀĞ�ƌĞŐĂƌĚ�ƚŽ�ƚŚĞ��ŶǀŝƌŽŶŵĞŶƚ��ŐĞŶĐǇ͛Ɛ�ĂƉƉƌŽĂĐŚ�
ƚŽ�'ƌŽƵŶĚǁĂƚĞƌ�WƌŽƚĞĐƚŝŽŶ͘�/ŶĨŽƌŵĂƚŝŽŶ�ŽŶ�ƚŚŝƐ�ŝƐ�ĂǀĂŝůĂďůĞ�ǀŝĂ�ƚŚĞ�ůŝŶŬ�ďĞůŽǁ͗��
�
ŚƚƚƉƐ͗ͬͬǁǁǁ͘ŐŽǀ͘ƵŬͬŐŽǀĞƌŶŵĞŶƚͬƉƵďůŝĐĂƚŝŽŶƐͬŐƌŽƵŶĚǁĂƚĞƌͲƉƌŽƚĞĐƚŝŽŶͲƉŽƐŝƚŝŽŶͲƐƚĂƚĞŵĞŶƚƐ���
�
WůĞĂƐĞ�ŶŽƚĞ�ƚŚĂƚ�ƐƵĐŚ�Ă�ůŽĐĂƚŝŽŶ�ĐŽƵůĚ�ŚĂǀĞ�ŝŵƉůŝĐĂƚŝŽŶƐ�ĨŽƌ�ƚŚĞ�ƉƌŝŶĐŝƉůĞ�ŽĨ�ǇŽƵƌ�ĚĞǀĞůŽƉŵĞŶƚ�ĂŶĚ�ƚŚĞ�ŶĞĞĚ�ĨŽƌ�
ĂĚĚŝƚŝŽŶĂů�ŵŝƚŝŐĂƚŝŶŐ�ŵĞĂƐƵƌĞƐ�ƚŽ�ƉƌŽƚĞĐƚ�ƚŚĞ�ŐƌŽƵŶĚǁĂƚĞƌ�ĞŶǀŝƌŽŶŵĞŶƚ�ĂŶĚ�ƉƵďůŝĐ�ǁĂƚĞƌ�ƐƵƉƉůǇ�ŝŶ�ƚŚĞ�ĚĞƚĂŝůĞĚ�ĚĞƐŝŐŶ�
ŽĨ�ǇŽƵƌ�ƐŝƚĞ͘��
�
�
,ŝŐŚǁĂǇ��ƌĂŝŶĂŐĞ��
�
/Ĩ�ĂŶ�ĞǀŝĚĞŶĐĞ�ďĂƐĞĚ�ĂƐƐĞƐƐŵĞŶƚ�ŚĂƐ�ďĞĞŶ�ĐĂƌƌŝĞĚ�ŽƵƚ�ĂŶĚ�ĐŽŶĨŝƌŵƐ�ƚŚĂƚ�ŝŶĨŝůƚƌĂƚŝŽŶ�ŝƐ�ŶŽƚ�ĨĞĂƐŝďůĞ͕�ǁĞ�ƌĞĐŽŵŵĞŶĚ�ƚŚĂƚ�
ǇŽƵ�ŝŶǀĞƐƚŝŐĂƚĞ�ƚŚĞ�ƉŽƐƐŝďŝůŝƚǇ�ŽĨ�ĚƌĂŝŶŝŶŐ�ƐƵƌĨĂĐĞ�ǁĂƚĞƌ�ƚŽ�ƚŚĞ�ŚŝŐŚǁĂǇ�ĚƌĂŝŶ�ǁŚĞƌĞ�ƚŚŝƐ�ƵůƚŝŵĂƚĞůǇ�ĚŝƐĐŚĂƌŐĞƐ�ƚŽ�Ă�
ǁĂƚĞƌĐŽƵƌƐĞ͕�ďǇ�ĐŽŶƚĂĐƚŝŶŐ�ƚŚĞ�ƌĞůĞǀĂŶƚ�,ŝŐŚǁĂǇ��ƵƚŚŽƌŝƚǇ͘���
���
�
�
WƵďůŝĐ�^ĞǁĞƌ��
�
/Ŷ�ĂĐĐŽƌĚĂŶĐĞ�ǁŝƚŚ�ƚŚĞ�ŚŝĞƌĂƌĐŚǇ�ŽĨ�ĚƌĂŝŶĂŐĞ�ŽƉƚŝŽŶƐ�ǁŝƚŚŝŶ�ƚŚĞ�EĂƚŝŽŶĂů�WůĂŶŶŝŶŐ�WƌĂĐƚŝĐĞ�'ƵŝĚĂŶĐĞ͕�ďŽƚŚ�ĚŝƐĐŚĂƌŐĞ�ƚŽ�
ŐƌŽƵŶĚ�ǀŝĂ�ŝŶĨŝůƚƌĂƚŝŽŶ�ĂŶĚ�ĚŝƐĐŚĂƌŐĞ�ƚŽ�Ă�ǁĂƚĞƌďŽĚǇ�ƐŚŽƵůĚ�ďĞ�ĚŝƐĐŽƵŶƚĞĚ�ƉƌŝŽƌ�ƚŽ�ĐŽŶƐŝĚĞƌĂƚŝŽŶ�ŽĨ�ĚŝƐĐŚĂƌŐŝŶŐ�ƐƵƌĨĂĐĞ�
ǁĂƚĞƌ�ƚŽ�ƚŚĞ�ƉƵďůŝĐ�ƐĞǁĞƌ�ƐǇƐƚĞŵ͘��ǀŝĚĞŶĐĞ�ƐŚŽƵůĚ�ďĞ�ƉƌŽǀŝĚĞĚ�ƚŽ�ĚĞŵŽŶƐƚƌĂƚĞ�ŚŽǁ�ƚŚĞƐĞ�ŚĂǀĞ�ďĞĞŶ�ĚŝƐĐŽƵŶƚĞĚ͕�ĂƐ�
ŽƵƚůŝŶĞĚ�ŝŶ�ƚŚĞ�EŽƌƚŚ�tĞƐƚ�^Ƶ�^�ƉƌŽͲĨŽƌŵĂ͘��
�
KŶĐĞ�ĞǀŝĚĞŶĐĞ�ŝƐ�ƉƌŽǀŝĚĞĚ�ĂƐ�ŽƵƚůŝŶĞĚ�ĂďŽǀĞ͕�hŶŝƚĞĚ�hƚŝůŝƚŝĞƐ�ǁŝůů�ĐŽŶƐŝĚĞƌ�Ă�ĐŽŶŶĞĐƚŝŽŶ�ƚŽ�ƚŚĞ�ϯϳϱŵŵ�ĚŝĂŵĞƚĞƌ�ƉƵďůŝĐ�
ĐŽŵďŝŶĞĚ�ƐĞǁĞƌ�ǁŝƚŚŝŶ�EĞǁ��ƵƌǇ�ZŽĂĚ�ůŽĐĂƚĞĚ�tĞƐƚ�ŽĨ�ƚŚĞ�ƉƌŽƉŽƐĞĚ�ƐŝƚĞ�Ăƚ�Ă�ƉĂƐƐ�ĨŽƌǁĂƌĚ�ĨůŽǁ�ƚŽ�ďĞ�ĂŐƌĞĞĚ�ďǇ�ƚŚĞ�
>ĞĂĚ�>ŽĐĂů�&ůŽŽĚ��ƵƚŚŽƌŝƚǇ͘�hŶŝƚĞĚ�hƚŝůŝƚŝĞƐ�ƌĞƋƵĞƐƚ�ƚŚĂƚ�ĂŶǇ�ĂŐƌĞĞĚ�ƌĂƚĞ�ĚŽĞƐ�ŶŽƚ�ĞǆĐĞĞĚ�ϱůͬƐ͘�
dŚŝƐ�ŚĂƐ�ďĞĞŶ�ĐĂĐƵůĂƚĞĚ�ǀŝĂ�ƚŚĞ�,Z�tĂůůŝŶŐĨŽƌĚ�'ƌĞĞŶĨŝĞůĚ�ĞƐƚŝŵĂƚŝŽŶ�ƚŽŽů͕�ƵƚŝůŝƐŝŶŐ�ƐŽŝů�ƚǇƉĞ�ϱ�ĨŽƌ�ƚŚĞ�ƉĞĂŬ�ŐƌĞĞŶĨŝĞůĚ�
ĨůŽǁ�ƌĂƚĞ͘��
�
�
�Ɛ�Ă�tĂƚĞƌ��ŽŵƉĂŶǇ͕�ǁĞ�ŚĂǀĞ�ŶŽ�ŽďůŝŐĂƚŝŽŶ�ƚŽ�ĂĐĐĞƉƚ�ŚŝŐŚǁĂǇ�ĚƌĂŝŶĂŐĞ�ŝŶƚŽ�ŽƵƌ�ƉƵďůŝĐ�ƐĞǁĞƌ�ŶĞƚǁŽƌŬ͘�,ŽǁĞǀĞƌ͕�
ƐŚŽƵůĚ�ǇŽƵƌ�ƉƌŽƉŽƐĂůƐ�ŝŶĐůƵĚĞ�ƌƵŶŽĨĨ�ĨƌŽŵ�ŚŝŐŚǁĂǇƐ͕�ǁĞ�ǁŽƵůĚ�ƌĞƋƵĞƐƚ�ƚŚĂƚ�ĐŽŶƐŝĚĞƌĂƚŝŽŶ�ŝƐ�ŐŝǀĞŶ�ƚŽ�^Ƶ�^�ĐŽŵƉŽŶĞŶƚƐ�
ƚŚĂƚ�ĚĞůŝǀĞƌ�ƐŽƵƌĐĞ�ĐŽŶƚƌŽů�ĂƌĞ�ŝŶĐŽƌƉŽƌĂƚĞĚ�ǁŝƚŚŝŶ�ƚŚĞ�ĚĞƐŝŐŶ�ŽĨ�ƚŚĞ�ƐĐŚĞŵĞ�ƚŽ�ƌĞĚƵĐĞ�ƚŚĞ�ǀŽůƵŵĞ�ĂŶĚ�ĨƌĞƋƵĞŶĐǇ�ŽĨ�
ĚŝƐĐŚĂƌŐĞƐ�ŽĨ�ƚŚĞƐĞ�ĨůŽǁƐ�ƚŽ�ƚŚĞ�ƉƵďůŝĐ�ƐĞǁĞƌ͘��
�
�
>ĞǀĞůƐ�
�
&Žƌ�ůŽǁͲůǇŝŶŐ�ƐŝƚĞƐ͕�;ǁŚĞƌĞ�ƚŚĞ�ŐƌŽƵŶĚ�ůĞǀĞů�ŽĨ�ƚŚĞ�ƐŝƚĞ�Žƌ�ƚŚĞ�ůĞǀĞů�ŽĨ�Ă�ďĂƐĞŵĞŶƚ�ŝƐ�ďĞůŽǁ�ƚŚĞ�ŐƌŽƵŶĚ�ůĞǀĞů�Ăƚ�ƚŚĞ�ƉŽŝŶƚ�
ǁŚĞƌĞ�ƚŚĞ�ĚƌĂŝŶĂŐĞ�ĐŽŶŶĞĐƚƐ�ƚŽ�ƚŚĞ�ƉƵďůŝĐ�ƐĞǁĞƌͿ͕�ĐĂƌĞ�ƐŚŽƵůĚ�ďĞ�ƚĂŬĞŶ�ƚŽ�ĞŶƐƵƌĞ�ƚŚĂƚ�ƚŚĞ�ƉƌŽƉĞƌƚǇ�ŝƐ�ŶŽƚ�Ăƚ�ŝŶĐƌĞĂƐĞĚ�
ƌŝƐŬ�ŽĨ�ĨůŽŽĚŝŶŐ͘��/Ĩ�ƚŚĞƐĞ�ĐŝƌĐƵŵƐƚĂŶĐĞƐ�ĞǆŝƐƚ͕�ǁĞ�ƌĞĐŽŵŵĞŶĚ�ƚŚĂƚ�ǇŽƵ�ĐŽŶƚĂĐƚ�ƵƐ�ƚŽ�ĚŝƐĐƵƐƐ�ĨƵƌƚŚĞƌ͘��/ƚ�ĐŽƵůĚ�ĂĨĨĞĐƚ�ƚŚĞ�
ĚĞƚĂŝůĞĚ�ĚĞƐŝŐŶ�ŽĨ�ǇŽƵƌ�ƐŝƚĞ�ĂŶĚ�ƌĞƐƵůƚ�ŝŶ�ƚŚĞ�ŶĞĞĚ�ƚŽ�ŝŶĐŽƌƉŽƌĂƚĞ�ĂƉƉƌŽƉƌŝĂƚĞ�ŵŝƚŝŐĂƚŝŶŐ�ŵĞĂƐƵƌĞƐ�ŝŶ�ǇŽƵƌ�ĚƌĂŝŶĂŐĞ�
ƐĐŚĞŵĞ͘�����
�
>ĂŶĚ�ĚƌĂŝŶĂŐĞ�ͬ�KǀĞƌůĂŶĚ�ĨůŽǁƐ�ͬ�ƚƌĂĐŬ�ĚƌĂŝŶĂŐĞ��
�
hŶŝƚĞĚ�hƚŝůŝƚŝĞƐ�ŚĂǀĞ�ŶŽ�ŽďůŝŐĂƚŝŽŶ͕�ĂŶĚ�ĨƵƌƚŚĞƌŵŽƌĞ�ǁĞ�ĚŽ�ŶŽƚ�ĂĐĐĞƉƚ�ůĂŶĚ�ĚƌĂŝŶĂŐĞ͕�ŽǀĞƌůĂŶĚ�ĨůŽǁƐ�Žƌ�ƚƌĂĐŬ�ĚƌĂŝŶĂŐĞ�



�

ŝŶƚŽ�ƚŚĞ�ƉƵďŝĐ�ƐĞǁĞƌĂŐĞ�ŶĞƚǁŽƌŬ�ƵŶĚĞƌ�ĂŶǇ�ĐŝƌĐƵŵƐƚĂŶĐĞƐ�
�
�ǆŝƐƚŝŶŐ�tĂƐƚĞǁĂƚĞƌ��ƐƐĞƚƐ��ƌŽƐƐŝŶŐ�ƚŚĞ�^ŝƚĞ�
�
tĞ�ŚĂǀĞ�ƌĞǀŝĞǁĞĚ�ŽƵƌ�ƌĞĐŽƌĚƐ�ĂŶĚ�ĐĂŶ�ĐŽŶĨŝƌŵ�ƚŚĂƚ�ƚŚĞƌĞ�ĚŽĞƐ�ŶŽƚ�ĂƉƉĞĂƌ�ƚŽ�ďĞ�ĂŶǇ��ĐŚĂƌƚĞĚ�ƉƵďůŝĐ�ƐĞǁĞƌƐ�ůŽĐĂƚĞĚ�
ǁŝƚŚŝŶ�ƚŚĞ�ďŽƵŶĚĂƌǇ�ŽĨ�ƉƌŽƉŽƐĞĚ�ĚĞǀĞůŽƉŵĞŶƚ͘�,ŽǁĞǀĞƌ͕�ĚƵĞ�ƚŽ�ƚŚĞ�ĂĐĐƵƌĂĐǇ�ŽĨ�ƚŚĞ�ƌĞĐŽƌĚƐ�ĂŶĚ�ƚŚĞ�ƉƵďůŝĐ�ƐĞǁĞƌ�
ƚƌĂŶƐĨĞƌ�ůĞŐŝƐůĂƚŝŽŶ�ŝŶ�ϮϬϭϭ͕�ŶŽƚ�Ăůů�ƉƵďůŝĐ�ƐĞǁĞƌƐ�ĂƌĞ�ƐŚŽǁŶ�ŽŶ�ŽƵƌ�ƌĞĐŽƌĚƐ�ƐŽ�ǁĞ�ǁŽƵůĚ�ĂƐŬ�ƚŚĂƚ�ǇŽƵ�ƉƌŽĐĞĞĚ�ǁŝƚŚ�
ĐĂƵƚŝŽŶ�ĂŶĚ�ĐĂƌƌǇ�ŽƵƚ�ǇŽƵƌ�ŽǁŶ�ƐŝƚĞ�ŝŶǀĞƐƚŝŐĂƚŝŽŶ�ǁŽƌŬƐ͘�/Ĩ�ĂŶǇ�ƵŶĐŚĂƌƚĞĚ�ƐĞǁĞƌƐ�ĂƌĞ�ŝĚĞŶƚŝĨŝĞĚ�ǁŚŝůĞ�ĐĂƌƌǇŝŶŐ�ŽƵƚ�ǇŽƵƌ�
ǁŽƌŬƐ�ǁĞ�ǁŽƵůĚ�ĂƐŬ�ƚŚĂƚ�ǇŽƵ�ĐŽŶƚĂĐƚ�hŶŝƚĞĚ�hƚŝůŝƚŝĞƐ�Ăƚ�ƚŚĞ�ĞĂƌůŝĞƐƚ�ŽƉƉŽƌƚƵŶŝƚǇ�ƐŽ�ƚŚĂƚ�ǁĞ�ĐĂŶ�ŽĨĨĞƌ�ŐƵŝĚĂŶĐĞ�ĂŶĚ�
ƵƉĚĂƚĞ�ŽƵƌ�ƌĞĐŽƌĚƐ͘��
�
WůĞĂƐĞ�ƌĞĨĞƌ�ƚŽ�ƚŚĞ�ůŝŶŬ�ďĞůŽǁ�ƚŽ�ŽďƚĂŝŶ�ĨƵůů�ĚĞƚĂŝůƐ�ŽĨ�ƚŚĞ�ƉƌŽĐĞƐƐĞƐ�ŝŶǀŽůǀĞĚ�ǁŝƚŚ�ƐĞǁĞƌ�ĚŝǀĞƌƐŝŽŶƐ͗�
��
ŚƚƚƉƐ͗ͬͬǁǁǁ͘ƵŶŝƚĞĚƵƚŝůŝƚŝĞƐ͘ĐŽŵͬďƵŝůĚĞƌƐͲĚĞǀĞůŽƉĞƌƐͬůĂƌŐĞƌͲĚĞǀĞůŽƉŵĞŶƚƐͬǁĂƐƚĞǁĂƚĞƌͬƐĞǁĞƌͲĚŝǀĞƌƐŝŽŶƐͬ��
�
�ǆŝƐƚŝŶŐ�tĂƚĞƌ��ƐƐĞƚƐ��ƌŽƐƐŝŶŐ�ƚŚĞ�^ŝƚĞ��
�
/ƚ�ŝƐ�ƚŚĞ�ĚĞǀĞůŽƉĞƌ�ƌĞƐƉŽŶƐŝďŝůŝƚǇ�ƚŽ�ŝĚĞŶƚŝĨǇ�ƵƚŝůŝƚŝĞƐ�ŽŶͲƐŝƚĞ͘�tŚĞƌĞ�ĐůĞĂŶ�ǁĂƚĞƌ�ĂƐƐĞƚƐ�ĂƌĞ�ƐŚŽǁŶ�ŽŶ�ŽƵƌ�ƌĞĐŽƌĚƐ͕�ǁĞ�
ƌĞĐŽŵŵĞŶĚ�ƚŚĂƚ�ǇŽƵ�ĐŽŶƚĂĐƚ�ŽƵƌ�tĂƚĞƌ�WƌĞͲ�ĞǀĞůŽƉŵĞŶƚ�dĞĂŵ͕�ǀŝĂ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ĞŵĂŝů�ĂĚĚƌĞƐƐ͗�
�ĞǀĞůŽƉĞƌ^ĞƌǀŝĐĞƐtĂƚĞƌΛƵƵƉůĐ͘ĐŽ͘ƵŬ͘�&ƵƌƚŚĞƌ�ŝŶĨŽƌŵĂƚŝŽŶ�ĨŽƌ�ƚŚŝƐ�ƐĞƌǀŝĐĞ�ĐĂŶ�ďĞ�ĨŽƵŶĚ�ŽŶ�ŽƵƌ�ǁĞďƐŝƚĞ�ǀŝĂ�ƚŚĞ�ůŝŶŬ�
ďĞůŽǁ͗��
�
ŚƚƚƉƐ͗ͬͬǁǁǁ͘ƵŶŝƚĞĚƵƚŝůŝƚŝĞƐ͘ĐŽŵͬďƵŝůĚĞƌƐͲĚĞǀĞůŽƉĞƌƐͬůĂƌŐĞƌͲĚĞǀĞůŽƉŵĞŶƚƐͬƉƌĞͲĚĞǀĞůŽƉŵĞŶƚͬǁĂƚĞƌͲƉƌĞͲĚĞǀͬ�
��
�
�ŽŶŶĞĐƚŝŽŶ��ƉƉůŝĐĂƚŝŽŶ�
�
�ůƚŚŽƵŐŚ�ǁĞ�ŵĂǇ�ĚŝƐĐƵƐƐ�ĂŶĚ�ĂŐƌĞĞ�ĚŝƐĐŚĂƌŐĞ�ƉŽŝŶƚƐ�ĂŶĚ�ƌĂƚĞƐ�ŝŶ�ƉƌŝŶĐŝƉůĞ͕�ƉůĞĂƐĞ�ďĞ�ĂǁĂƌĞ�ƚŚĂƚ�ǇŽƵ�ǁŝůů�ŚĂǀĞ�ƚŽ�ĂƉƉůǇ�
ĨŽƌ�Ă�ĨŽƌŵĂů�ƐĞǁĞƌ�ĐŽŶŶĞĐƚŝŽŶ͘�dŚŝƐ�ŝƐ�ƐŽ�ƚŚĂƚ�ǁĞ�ĐĂŶ�ĂƐƐĞƐƐ�ƚŚĞ�ŵĞƚŚŽĚ�ŽĨ�ĐŽŶƐƚƌƵĐƚŝŽŶ͕�,ĞĂůƚŚ�Θ�^ĂĨĞƚǇ�ƌĞƋƵŝƌĞŵĞŶƚƐ�
ĂŶĚ�ƚŽ�ƵůƚŝŵĂƚĞůǇ�ŝŶƐƉĞĐƚ�ƚŚĞ�ĐŽŶŶĞĐƚŝŽŶ�ǁŚĞŶ�ŝƚ�ŝƐ�ŵĂĚĞ͘��ĞƚĂŝůƐ�ŽĨ�ƚŚĞ�ĂƉƉůŝĐĂƚŝŽŶ�ƉƌŽĐĞƐƐ�ĂŶĚ�ƚŚĞ�ĨŽƌŵ�ŝƚƐĞůĨ�ĐĂŶ�ďĞ�
ŽďƚĂŝŶĞĚ�ĨƌŽŵ�ŽƵƌ�ǁĞďƐŝƚĞ�ďǇ�ĨŽůůŽǁŝŶŐ�ƚŚĞ�ůŝŶŬ�ďĞůŽǁ͗�
�
ŚƚƚƉƐ͗ͬͬǁǁǁ͘ƵŶŝƚĞĚƵƚŝůŝƚŝĞƐ͘ĐŽŵͬďƵŝůĚĞƌƐͲĚĞǀĞůŽƉĞƌƐͬǁĂƐƚĞǁĂƚĞƌͲƐĞƌǀŝĐĞƐͬƐĞǁĞƌͲĐŽŶŶĞĐƚŝŽŶƐͬƐĞǁĞƌͲĐŽŶŶĞĐƚŝŽŶͬ�
�
tĞ�ƌĞĐŽŵŵĞŶĚ�ƚŚĂƚ�ƚŚĞ�ĚĞƚĂŝůĞĚ�ĚĞƐŝŐŶ�ƐŚŽƵůĚ�ĐŽŶĨŝƌŵ�ƚŚĞ�ůŽĐĂƚŝŽŶƐ�ŽĨ�Ăůů�ƵƚŝůŝƚŝĞƐ�ŝŶ�ƚŚĞ�ĂƌĞĂ�ĂŶĚ�ĞŶƐƵƌĞ�ƚŚĂƚ�ĂŶǇ�
ƉƌŽƉŽƐĞĚ�ĚƌĂŝŶĂŐĞ�ƐŽůƵƚŝŽŶ�ĐŽŶƐŝĚĞƌƐ�ƌŽƵƚŝŶŐ�ĂŶĚ�ĐůĂƐŚ�ĐŚĞĐŬƐ�ǁŚĞƌĞ�ƌĞƋƵŝƌĞĚ͘�
�
/Ĩ�ǁĞ�ĐĂŶ�ďĞ�ŽĨ�ĂŶǇ�ĨƵƌƚŚĞƌ�ĂƐƐŝƐƚĂŶĐĞ�ƉůĞĂƐĞ�ĚŽŶ͛ƚ�ŚĞƐŝƚĂƚĞ�ƚŽ�ĐŽŶƚĂĐƚ�ƵƐ�ĨƵƌƚŚĞƌ͘�
�
^ĞǁĞƌ��ĚŽƉƚŝŽŶƐ���
�
zŽƵ�ŚĂǀĞ�ŝŶĚŝĐĂƚĞĚ�ŽŶ�ǇŽƵƌ�ĂƉƉůŝĐĂƚŝŽŶ�ĨŽƌŵ�ƚŚĂƚ�ǇŽƵ�ŝŶƚĞŶĚ�ƚŽ�ƉƵƚ�ƚŚĞ�ƐĞǁĞƌƐ�ĨŽƌǁĂƌĚ�ĨŽƌ�ĂĚŽƉƚŝŽŶ�;ŝŶĐůƵĚŝŶŐ�ĂŶǇ�^Ƶ�^�
ĐŽŵƉŽŶĞŶƚƐ�ƚŚĂƚ�ĐĂŶ�ĐŽŵĞ�ǁŝƚŚŝŶ�ƚŚĞ�ŵĞĂŶŝŶŐ�ŽĨ�Ă�ƐĞǁĞƌͿ͘��
�
hŶŝƚĞĚ�hƚŝůŝƚŝĞƐ�ĂƐƐĞƐƐ�ĂĚŽƉƚŝŽŶ�ĂƉƉůŝĐĂƚŝŽŶƐ�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ĐƵƌƌĞŶƚ��ĞƐŝŐŶ�Θ��ŽŶƐƚƌƵĐƚŝŽŶ�'ƵŝĚĂŶĐĞ�ĂŶĚ�ůŽĐĂů�ƉƌĂĐƚŝĐĞƐ�
ǁŚŝĐŚ�ŚĂǀĞ�ŶŽǁ�ƌĞƉůĂĐĞĚ�͚^ĞǁĞƌƐ�&Žƌ��ĚŽƉƚŝŽŶ�ϲƚŚ��ĚŝƚŝŽŶ͛͘��
�
tĞ�ƌĞĐŽŵŵĞŶĚ�ƚŚĂƚ�ǇŽƵ�ƐƵďŵŝƚ�Ă�ƉƌĞ�ĚĞƐŝŐŶ�ĂƐƐĞƐƐŵĞŶƚ�ƚŽ�ƚŚĞ�ƐĞǁĞƌ�ĂĚŽƉƚŝŽŶ�ŵĂŝůďŽǆ�
;^ĞǁĞƌ�ĚŽƉƚŝŽŶƐΛƵƵƉůĐ͘ĐŽ͘ƵŬͿ�ƐƚĂƚŝŶŐ�ƉƌĞ�ĚĞƐŝŐŶ�ĂƐƐĞƐƐŵĞŶƚ�ŝŶ�ƚŚĞ�ƚŝƚůĞ�
�
WůĞĂƐĞ�ƌĞĨĞƌ�ƚŽ�ůŝŶŬƐ�ďĞůŽǁ�ƚŽ�ŽďƚĂŝŶ�ĨƵƌƚŚĞƌ�ŐƵŝĚĂŶĐĞ͗��
�



�

ŚƚƚƉƐ͗ͬͬǁǁǁ͘ƵŶŝƚĞĚƵƚŝůŝƚŝĞƐ͘ĐŽŵͬďƵŝůĚĞƌƐͲĚĞǀĞůŽƉĞƌƐͬůĂƌŐĞƌͲĚĞǀĞůŽƉŵĞŶƚƐͬǁĂƐƚĞǁĂƚĞƌͬƐĞǁĞƌͲĂĚŽƉƚŝŽŶƐͬ�
�
^ŝƚĞ�ĚƌĂŝŶĂŐĞ�ŵƵƐƚ�ďĞ�ĚĞƐŝŐŶĞĚ�ŝŶ�ĂĐĐŽƌĚĂŶĐĞ�ǁŝƚŚ��ƵŝůĚŝŶŐ�ZĞŐƵůĂƚŝŽŶƐ͕�EĂƚŝŽŶĂů�WůĂŶŶŝŶŐ�WŽůŝĐǇ͕�ĂŶĚ�ůŽĐĂů�ĨůŽŽĚ�
ĂƵƚŚŽƌŝƚǇ�ŐƵŝĚĞůŝŶĞƐ͕�ǁĞ�ǁŽƵůĚ�ƌĞĐŽŵŵĞŶĚ�ƚŚĂƚ�ǇŽƵ�ƐƉĞĂŬ�ĂŶĚ�ŵĂŬĞ�ƐƵŝƚĂďůĞ�ĂŐƌĞĞŵĞŶƚƐ�ǁŝƚŚ�ƚŚĞ�ƌĞůĞǀĂŶƚ�ƐƚĂƚƵƚŽƌǇ�
ďŽĚŝĞƐ͘�
�
/Ĩ�ǇŽƵ�ŝŶƚĞŶĚ�ƚŽ�ƉƵƚ�ĨŽƌǁĂƌĚ�ǇŽƵƌ�ǁĂƐƚĞǁĂƚĞƌ�ĂƐƐĞƚƐ�ĨŽƌ�ĂĚŽƉƚŝŽŶ�ďǇ�hŶŝƚĞĚ�hƚŝůŝƚŝĞƐ͕�ƚŚĞ�ƉƌŽƉŽƐĞĚ�ĚĞƚĂŝů�ĚĞƐŝŐŶ�ǁŝůů�ďĞ�
ƐƵďũĞĐƚ�ƚŽ�Ă�ƚĞĐŚŶŝĐĂů�ĂƉƉƌĂŝƐĂů�ďǇ�ĂŶ��ĚŽƉƚŝŽŶ��ŶŐŝŶĞĞƌ�ĂƐ�ǁĞ�ŶĞĞĚ�ƚŽ�ďĞ�ƐƵƌĞ�ƚŚĂƚ�ƚŚĞ�ƉƌŽƉŽƐĂůƐ�ŵĞĞƚƐ�ƚŚĞ�
ƌĞƋƵŝƌĞŵĞŶƚƐ�ƐĞƚ�ŽƵƚ�ŝŶ�ƚŚĞ��ĞƐŝŐŶ�Θ��ŽŶƐƚƌƵĐƚŝŽŶ�'ƵŝĚĂŶĐĞ͘�dŚĞ�ƉƌŽƉŽƐĞĚ�ĚĞƐŝŐŶ�ƐŚŽƵůĚ�ŐŝǀĞ�ĐŽŶƐŝĚĞƌĂƚŝŽŶ�ƚŽ�ůŽŶŐ�
ƚĞƌŵ�ŽƉĞƌĂďŝůŝƚǇ�ĂŶĚ�ŐŝǀĞ�hŶŝƚĞĚ�hƚŝůŝƚŝĞƐ�Ă�ƐĂĨĞ�ĂŶĚ�ĐŽƐƚ�ĞĨĨĞĐƚŝǀĞ�ƉƌŽƉŽƐĂů�ĨŽƌ�ƚŚĞ�ůŝĨĞƚŝŵĞ�ŽĨ�ƚŚĞ�ĂƐƐĞƚƐ͘�/Ŷ�ƚŚĞƐĞ�ĐĂƐĞƐ͕�
ǁĞ�ƐƚƌŽŶŐůǇ�ƌĞĐŽŵŵĞŶĚ�ƚŚĂƚ�ŶŽ�ĐŽŶƐƚƌƵĐƚŝŽŶ�ĐŽŵŵĞŶĐĞƐ�ƵŶƚŝů�ƚŚĞ�ĚĞƚĂŝůĞĚ�ĚƌĂŝŶĂŐĞ�ĚĞƐŝŐŶ͕�ƐƵďŵŝƚƚĞĚ�ĂƐ�ƉĂƌƚ�ŽĨ�ƚŚĞ�
^ĞĐƚŝŽŶ�ϭϬϰ�ĂƉƉůŝĐĂƚŝŽŶ͕�ŚĂƐ�ďĞĞŶ�ĂƐƐĞƐƐĞĚ�ĂŶĚ�ĂĐĐĞƉƚĞĚ�ŝŶ�ǁƌŝƚŝŶŐ�ďǇ�hŶŝƚĞĚ�hƚŝůŝƚŝĞƐ͘��ŶǇ�ǁŽƌŬ�ĐĂƌƌŝĞĚ�ŽƵƚ�ƉƌŝŽƌ�ƚŽ�ƚŚĞ�
ƚĞĐŚŶŝĐĂů�ĂƐƐĞƐƐŵĞŶƚ�ďĞŝŶŐ�ĂƉƉƌŽǀĞĚ�ŝƐ�ĚŽŶĞ�ĞŶƚŝƌĞůǇ�Ăƚ�ƚŚĞ�ĚĞǀĞůŽƉĞƌ͛Ɛ�ŽǁŶ�ƌŝƐŬ�ĂŶĚ�ĐŽƵůĚ�ďĞ�ƐƵďũĞĐƚ�ƚŽ�ĐŚĂŶŐĞ͘�
�
^Ƶ�^��
�
/Ĩ�ǇŽƵƌ�ĚĞǀĞůŽƉŵĞŶƚ�ƉƌŽƉŽƐĂů�ŝŶĐŽƌƉŽƌĂƚĞƐ�ĂŶǇ�^Ƶ�^�ĐŽŵƉŽŶĞŶƚ;ƐͿ�ǁŚŝĐŚ�ŝŶƚĞƌĂĐƚ�ǁŝƚŚ�Ă�ƐĞǁĞƌ�ŶĞƚǁŽƌŬ�ǇŽƵ�ƉůĂŶ�ŽŶ�
ŽĨĨĞƌŝŶŐ�ĨŽƌ�ĂĚŽƉƚŝŽŶ�ƚŽ�hŶŝƚĞĚ�hƚŝůŝƚŝĞƐ͖�ĐŽŶƚĂĐƚ�ƐŚŽƵůĚ�ďĞ�ŵĂĚĞ�ǁŝƚŚ�ŽƵƌ�ƚĞĐŚŶŝĐĂů�ƚĞĂŵ�Ăƚ�ǇŽƵƌ�ĞĂƌůŝĞƐƚ�ĐŽŶǀĞŶŝĞŶĐĞ͕�
ƉůĞĂƐĞ�ĐŽŵƉůĞƚĞ�ƚŚĞ�Ζ^ĞĐƚŝŽŶ�ϭϬϰ�ƉƌĞͲĂƉƉůŝĐĂƚŝŽŶ�ĨŽƌŵ�͗�Ζ�ĂŶĚ�ŝŶĐůƵĚĞ�ĂƐ�ŵƵĐŚ�ƌĞůĞǀĂŶƚ�ĚĞƚĂŝů�ĂƐ�ǇŽƵ�ĐĂŶ͘�dŚĞƐĞ�
ĚŝƐĐƵƐƐŝŽŶƐ�ĐĂŶ�ŚĞůƉ�ƉƌĞǀĞŶƚ�ĚĞůĂǇƐ�ůĂƚĞƌ�ŝŶ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ƉƌŽĐĞƐƐ͘�
�
^ĞĐƚŝŽŶ�ϭϬϰ�WƌĞ�ĂƉƉůŝĐĂƚŝŽŶ�ĨŽƌŵ�;ϭďͿ�
�
�Ɛ�ƉĞƌ�ƚŚĞ�ƐĞǁĞƌĂŐĞ�ƐĞĐƚŽƌ�ŐƵŝĚĂŶĐĞ͕�Ăůů�^Ƶ�^�ƐŚŽƵůĚ�ďĞ�ĚĞƐŝŐŶĞĚ�ŝŶ�ĂĐĐŽƌĚĂŶĐĞ�ǁŝƚŚ�ƚŚĞ�ƐƚĂŶĚĂƌĚƐ�ǁŝƚŚŝŶ�ƚŚĞ��ĞƐŝŐŶ�Θ�
ĐŽŶƐƚƌƵĐƚŝŽŶ�ŐƵŝĚĂŶĐĞ�Θ�ƚŚĞ��/Z/��^Ƶ�^�ŵĂŶƵĂů�;�ϳϱϯͿ�
�
�
�ŽĚĞƐ�&Žƌ��ĚŽƉƚŝŽŶ��
�
dŚĞ�ŶĞǁ��ŽĚĞƐ�ĨŽƌ��ĚŽƉƚŝŽŶ�ĂƌĞ�ŽƵƚůŝŶĞĚ�ŽŶ�ƚŚĞ�tĂƚĞƌ�h<�tĞďƐŝƚĞ͘��dŚĞ�ůŝŶŬ�ďĞůŽǁ�ƚĂŬĞƐ�ǇŽƵ�ƚŽ�ƚŚĞŝƌ�ǁĞďƉĂŐĞ͗�
�
ŚƚƚƉƐ͗ͬͬǁǁǁ͘ǁĂƚĞƌ͘ŽƌŐ͘ƵŬͬƚĞĐŚŶŝĐĂůͲŐƵŝĚĂŶĐĞͬĚĞǀĞůŽƉĞƌƐͲƐĞƌǀŝĐĞƐͬĐŽĚĞƐͲĨŽƌͲĂĚŽƉƚŝŽŶͬ�
�
��ĨƌĞĞ�ĐŽƉǇ�ŽĨ�ƚŚĞ�ŶĞǁ��ĞƐŝŐŶ�Θ��ŽŶƐƚƌƵĐƚŝŽŶ�'ƵŝĚĂŶĐĞ�ĐĂŶ�ďĞ�ĚŽǁŶůŽĂĚĞĚ�ǀŝĂ�ƚŚĞ�ůŝŶŬ�ďĞůŽǁ͗�
�
ŚƚƚƉƐ͗ͬͬǁǁǁ͘ǁĂƚĞƌ͘ŽƌŐ͘ƵŬͬƐĞǁĞƌĂŐĞͲƐĞĐƚŽƌͲŐƵŝĚĂŶĐĞͲĂƉƉƌŽǀĞĚͲĚŽĐƵŵĞŶƚƐͬ�
�
�
DĂŶǇ�ƚŚĂŶŬƐ�ĂŶĚ�ŬŝŶĚ�ƌĞŐĂƌĚƐ͕�
���

�

�

'ĂƌǇ�:ĂƵŶĚƌĞůů�
�ƐƐŝƐƚĂŶƚ��ĞǀĞůŽƉĞƌ��ŶŐŝŶĞĞƌ�
�ĞǀĞůŽƉĞƌ�^ĞƌǀŝĐĞƐ�Θ�DĞƚĞƌŝŶŐ�
�ƵƐƚŽŵĞƌ�^ĞƌǀŝĐĞƐ�
d͗�Ϭϳϯϴϴ�ϳϭϱ�ϱϴϵ�
�ƵŶŝƚĞĚƵƚŝůŝƚŝĞƐ͘ĐŽŵ��

,I�\RX�KDYH�UHFHLYHG�D�JUHDW�VHUYLFH�WRGD\�ZK\�QRW�WHOO�XV"�
9LVLW��XQLWHGXWLOLWLHV�FRP�ZRZ�
�
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�ŝĚ�ǇŽƵ�ŬŶŽǁ�ǁĞ�ŶŽǁ�ŚĂǀĞ�Ă�ůŝǀĞ�ĐŚĂƚ�ĨĂĐŝůŝƚǇ�ĂǀĂŝůĂďůĞ�ƚŽ�ǇŽƵ�DŽŶ�ƚŽ�&ƌŝĚĂǇ�ϴ�ͲϱƉŵ͘��zŽƵ�ũƵƐƚ�ĐůŝĐŬ�ŽŶ�ƚŚĞ�
ŽƌĂŶŐĞ�ůŝǀĞ�ĐŚĂƚ�ďŽǆ�ŽŶ�ŽƵƌ�ǁĞďƉĂŐĞ�ĂŶĚ�ŽŶĞ�ŽĨ�ŽƵƌ�ĂĚǀŝƐŽƌƐ�ǁŝůů�ďĞ�ƌĞĂĚǇ�ƚŽ�ĐŚĂƚ�ƚŽ�ǇŽƵ�ĂŶĚ�ŚĞůƉ�ǇŽƵ�ǁŝƚŚ�
ǇŽƵƌ�ĞŶƋƵŝƌǇ��ŚƚƚƉƐ͗ͬͬǁǁǁ͘ƵŶŝƚĞĚƵƚŝůŝƚŝĞƐ͘ĐŽŵͬďƵŝůĚĞƌƐͲĚĞǀĞůŽƉĞƌƐͬ��Žƌ�ǇŽƵ�ĐĂŶ�ĞŵĂŝů�ƵƐ�Ăƚ�
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&ƌŽŵ͗�ǁĂƐƚĞǁĂƚĞƌĚĞǀĞůŽƉĞƌƐĞƌǀŝĐĞƐΛƵƵƉůĐ͘ĐŽ͘ƵŬ�΀ǁĂƐƚĞǁĂƚĞƌĚĞǀĞůŽƉĞƌƐĞƌǀŝĐĞƐΛƵƵƉůĐ͘ĐŽ͘ƵŬ΁�
^ĞŶƚ͗�ϭϮͬϭϬͬϮϬϮϮ�ϭϭ͗ϭϵ�
dŽ͗�ũ͘ůŽǁĞΛƚŚĞůŬŐƌŽƵƉ͘ĐŽŵ�
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�ĞĂƌ�:ĞŶŶĂ͕�
�
WZ����s�>KWD�Ed��WW>/��d/KE��d͗��tŚŝƚĞĨŝĞůĚ�&ŝƌĞ�^ƚĂƚŝŽŶ͕��ƵƌǇ�EĞǁ�ZŽĂĚ͕�
DĂŶĐŚĞƐƚĞƌ͕�Dϰϱ�ϳ^z�
hh�ZĞĨ͗����������
�
WůĞĂƐĞ�ĂĐĐĞƉƚ�ƚŚŝƐ�ĞŵĂŝů�ĂƐ�ƌĞĐĞŝƉƚ�ŽĨ�ǇŽƵƌ�ĂƉƉůŝĐĂƚŝŽŶ�ƌĞĐĞŝǀĞĚ�ŽŶ�ϭϬ�KĐƚŽďĞƌ�
ϮϬϮϮ�ĨŽƌ�ƚŚĞ�ĂďŽǀĞ�ĚĞǀĞůŽƉŵĞŶƚ͘�dŚŝƐ�ŚĂƐ�ŶŽǁ�ďĞĞŶ�ůŽŐŐĞĚ�ŽŶ�ŽƵƌ�ƐǇƐƚĞŵ�ĂŶĚ�
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<ŝŶĚ�ƌĞŐĂƌĚƐ�
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dŚĞ�ŝŶĨŽƌŵĂƚŝŽŶ�ĐŽŶƚĂŝŶĞĚ�ŝŶ�ƚŚŝƐ�ĞͲŵĂŝů�ŝƐ�ŝŶƚĞŶĚĞĚ�ŽŶůǇ�
ĨŽƌ�ƚŚĞ�ŝŶĚŝǀŝĚƵĂů�ƚŽ�ǁŚŽŵ�ŝƚ�ŝƐ�ĂĚĚƌĞƐƐĞĚ͘�/ƚ�ŵĂǇ�ĐŽŶƚĂŝŶ�
ůĞŐĂůůǇ�ƉƌŝǀŝůĞŐĞĚ�Žƌ�ĐŽŶĨŝĚĞŶƚŝĂů�ŝŶĨŽƌŵĂƚŝŽŶ�Žƌ�ŽƚŚĞƌǁŝƐĞ�
ďĞ�ĞǆĞŵƉƚ�ĨƌŽŵ�ĚŝƐĐůŽƐƵƌĞ͘�/Ĩ�ǇŽƵ�ŚĂǀĞ�ƌĞĐĞŝǀĞĚ�ƚŚŝƐ�DĞƐƐĂŐĞ�
ŝŶ�ĞƌƌŽƌ�Žƌ�ƚŚĞƌĞ�ĂƌĞ�ĂŶǇ�ƉƌŽďůĞŵƐ͕�ƉůĞĂƐĞ�ŶŽƚŝĨǇ�ƚŚĞ�ƐĞŶĚĞƌ�
ŝŵŵĞĚŝĂƚĞůǇ�ĂŶĚ�ĚĞůĞƚĞ�ƚŚĞ�ŵĞƐƐĂŐĞ�ĨƌŽŵ�ǇŽƵƌ�ĐŽŵƉƵƚĞƌ͘�zŽƵ�
ŵƵƐƚ�ŶŽƚ�ƵƐĞ͕�ĚŝƐĐůŽƐĞ͕�ĐŽƉǇ�Žƌ�ĂůƚĞƌ�ƚŚŝƐ�ŵĞƐƐĂŐĞ�ĨŽƌ�ĂŶǇ�
ƵŶĂƵƚŚŽƌŝƐĞĚ�ƉƵƌƉŽƐĞ͘�EĞŝƚŚĞƌ�hŶŝƚĞĚ�hƚŝůŝƚŝĞƐ�'ƌŽƵƉ�W>��ŶŽƌ�
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hŶŝƚĞĚ�hƚŝůŝƚŝĞƐ�'ƌŽƵƉ�W>�͕�,ĂǁĞƐǁĂƚĞƌ�,ŽƵƐĞ͕�>ŝŶŐůĞǇ�DĞƌĞ�
�ƵƐŝŶĞƐƐ�WĂƌŬ͕�>ŝŶŐůĞǇ�'ƌĞĞŶ��ǀĞŶƵĞ͕�'ƌĞĂƚ�^ĂŶŬĞǇ͕�
tĂƌƌŝŶŐƚŽŶ͕�t�ϱ�ϯ>W�
ZĞŐŝƐƚĞƌĞĚ�ŝŶ��ŶŐůĂŶĚ�ĂŶĚ�tĂůĞƐ͘�ZĞŐŝƐƚĞƌĞĚ�EŽ�ϲϱϱϵϬϮϬ�
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ǁǁǁ͘ƵŶŝƚĞĚƵƚŝůŝƚŝĞƐ͘ĐŽŵ�
ǁǁǁ͘ƵŶŝƚĞĚƵƚŝůŝƚŝĞƐ͘ĐŽŵͬƐƵďƐŝĚŝĂƌŝĞƐ�
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([SODQDWRU\�QRWHV�IRU�3HDN�)ORZ�6WRUDJH
���7KLV�V\VWHP�XVHV�WKH�UDLQIDOO�LQWHQVLW\��GXUDWLRQ�FXUYH�FDOFXODWHG�XVLQJ�HLWKHU�WKH�:DOOLQJIRUG�RU�)(+�PHWKRG
����DV�VHOHFWHG�
���7KH�EDODQFH�LV�FDOFXODWHG�IURP�WKH�LQIORZ�PLQXV�WKH�RXWIORZ�
���7KH�VWRUDJH�YROXPH�LV�WKH�PD[LPXP�YDOXH�RI�WKH�EDODQFH�FXUYH�
���7KLV�PHWKRG�ZDV�GHVFULEHG�E\�'DYLV����������VHH�%XWOHU�	�'DYLHV���QG�HGLWLRQ��S���
���5HIHUHQFHV�WR�
VWRUP�GXUDWLRQ
�UHODWH�RQO\�WR�WKH�K\GURJUDSK�PHWKRG��TY��
���7KHUH�DUH�DOZD\V�����VWHSV�LQ�WKH�FDOFXODWLRQ�SURFHVV��WKXV�D�
UXQ
�WLPH�RI����KRXUV�ZLOO�EH�VDPSOHG�HYHU\�PLQXWH�

([SODQDWRU\�QRWHV�IRU�+\GURJUDSK�6WRUDJH
���7KH�XVHU�KDV�WKH�FKRLFH�RI�6XPPHU�RU�:LQWHU�FXUYHV
���7KH�PHDQ�LQWHQVLW\�YDULHV�ZLWK�WKH�GXUDWLRQ�RI�WKH�VWRUP�FXUYH
���7KHUH�DUH�DOZD\V�����VWHSV�LQ�WKH�FDOFXODWLRQ�SURFHVV��LUUHVSHFWLYH�RI�VWRUP�GXUDWLRQ�
���7KH�EDODQFH�LV�FDOFXODWHG�IURP�WKH�LQIORZ�PLQXV�WKH�RXWIORZ�
���7KH�VWRUDJH�YROXPH�LV�WKH�VXP�RI�WKH�EDODQFH�YDOXHV�IRU�HDFK�VWHS�
���9DU\LQJ�GXUDWLRQV�VKRXOG�EH�WULHG�WR�ILQG�WKH�PD[LPXP�VWRUDJH�YDOXH���WKLV�FDQ�EH�QDUURZHG�GRZQ�YHU\�FORVHO\�


0RGHOOLQJ�XVLQJ�WKH�IORZ�FKDUDFWHULVWLFV�RI�WKH�UHVWULFWRU�LV�DYDLODEOH�XVLQJ�9RUWH[�&RQWURO�PRGHOOLQJ�IXQFWLRQ�
3OHDVH�EH�DZDUH�WKDW�WKLV�IXQFWLRQ�QHHGV�WKH�IXOO�GHVLJQ�GDWD�ILOH�WR�IXQFWLRQ�

:K\�GR�WKH�WZR�PHWKRGV�JLYH�GLIIHUHQW�UHVXOWV"

7KH�UDLQIDOO�FKDUDFWHULVWLFV�IRU�HDFK�PHWKRG�DUH�YHU\�GLIIHUHQW�

7KH�3HDN�IORZ��XVLQJ�WKH�,QWHQVLW\�'XUDWLRQ�)UHTXHQF\�FXUYH��GRHV�QRW�PRGHO�WKH�DFWXDO�UDLQIDOO��7KLV�FXUYH�LV�MRLQHG
SRLQWV�ZKLFK�UHSUHVHQW�WKH�PHDQ��LQWHQVLW\�RI�D�VWRUP�DW�D�JLYHQ�GXUDWLRQ�L�H��D�YDOXH�RI������PP�KU�IRU�D����PLQXWH
VWRUP�LQGLFDWHV�WKDW�RYHU�WKH�VL[W\�PLQXWH�SHULRG��WKH�PHDQ�LQWHQVLW\�ZDV������PP�KU��7KH�FDOFXODWLRQ�PHWKRG�VDPSOHV
WKH�,')�FXUYH�IRU�D�JLYHQ�ORFDWLRQ�DQG�IUHTXHQF\��5HWXUQ�3HULRG��DQG�FDOFXODWHV�WKH�VWRUDJH�IRU�WKDW�UDWH�DQG�GXUDWLRQ
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E\�WKH�FRQWURO�PDQXIDFWXUHU���7KLV�LV�D�IDU�PRUH�DFFXUDWH�PHWKRG�WKDQ�WKH�SHDN�IORZ�PHWKRG�DQG�RIWHQ�UHVXOWV�LQ�ELJJHU
VWRUDJH�YROXPHV�

,W�FDQ�EH�VHHQ�WKDW�WKHVH�WZR�PHWKRGV�DUH�YHU\�GLIIHUHQW��DQG�WKH�XVHU�PD\�KDYH�WKH�FKRLFH�RI�ZKLFK�UHVXOW�WR�XVH�
7KLV�LV�QRW�DQ�H[DFW�VFLHQFH��WKRXJK�LV�RIWHQ�WUHDWHG�DV�VXFK�E\�WKRVH�WKDW�GR�QRW�XQGHUVWDQG�WKH�SULQFLSOHV�RI�WKH
FDOFXODWLRQV�
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5HWXUQ�SHULRG� ����� :5$3����������� ��
8&:,����������� ������ &OLPDWH�FKDQJH� ���

&OD\H\��RU�ORDP\�RYHU�FOD\H\�VRLOV�ZLWK�DQ�LPSHUPHDEOH�OD\HU�DW�VKDOORZ�GHSWK�

5XQRII�IDFWRU��5)��� �������FDOFXODWHG�IURP��

�������5XQRII�IDFWRU� �������
3,03�����
62,/��������
8&:,������
�������ZKHUH
�������3,03� �,PSHUYLRXV�$UHD
�����,PSHUYLRXV�$UHD�3HUYLRXV�$UHD�
�������8&:,� �&DOFXODWHG�YDOXH�IRU�:HWQHVV�,QGH[

����'HVLJQ�GDWD��
,PSHUY��DUHD�������� ������Pð 3HUYLRXV�DUHD��������� ������Pð
7RWDO�DUHD��7$������ ������Pð (TXLY�DUHD������������ ������Pð��7$�[�5)��
0HDQ�GLVFK��UDWH� � �������O�V $UHDO�UHGXFWLRQ�IDFWRU� ������
$GGLWLRQDO�IORZ�������� ������O�V &OLPDWH�FKDQJH�IDFWRU�� ���

����&DOFXODWHG�GDWD��
7LPH�WR�PD[������� �������PLQV &DOFXODWHG�VWRUDJH�YROXPH� ������Pñ
5DLQIDOO�DW�PD[��� �������PP�KU $OORZHG�GLVFKDUJH�UDWH��� �������O�V
3LSHOLQH�VWRUDJH�� �����Pñ $YDLODEOH�0+�VWRUDJH������ �����Pñ
2IIOLQH�VWRUDJH��� �����Pñ

����)L[HG���KRXU�GDWD��
5DLQIDOO�HYHQW���� ���KRXUV &DOFXODWHG�VWRUDJH�YROXPH� ������Pñ
5DLQIDOO�UDWH����� �������PP�KU $OORZHG�GLVFKDUJH�UDWH���� �������O�V

5DLQIDOO�LQWHQVLWLHV�FDOFXODWHG�XVLQJ�WKH�:DOOLQJIRUG�3URFHGXUH

����6WRUDJH�OHQJWKV�IRU�LQLWLDO�FDOFXODWLRQ��[���������������RU�����DV�DERYH�LI�UHTXLUHG����

���'LDP�������/HQ����'LDP�������/HQ �����2YRLG���������/HQ ��������%R[�FXOYHUW����/HQ
����������������������������������� ������[��������������� ��������������[������������
����������������������������������� ������[��������������� ��������������[������������
����������������������������������� ������[��������������� �������������[�������������
����������������������������������� �������������[�������������
����������������������������������� �������������[�������������
����������������������������������� �������������[�������������
����������������������������������� �������������[�������������
����������������������������������� �������������[�������������
����������������������������������� �������������[�������������
����������������������������������� �������������[�������������
����������������������������������� �������������[�������������
����������������������������������� �������������[�������������
����������������������������������� �������������[�������������
����������������������������������� �������������[�������������
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6WRUDJH�YROXPH��Pñ�� ������Pñ
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([SODQDWRU\�QRWHV�IRU�3HDN�)ORZ�6WRUDJH
���7KLV�V\VWHP�XVHV�WKH�UDLQIDOO�LQWHQVLW\��GXUDWLRQ�FXUYH�FDOFXODWHG�XVLQJ�HLWKHU�WKH�:DOOLQJIRUG�RU�)(+�PHWKRG
����DV�VHOHFWHG�
���7KH�EDODQFH�LV�FDOFXODWHG�IURP�WKH�LQIORZ�PLQXV�WKH�RXWIORZ�
���7KH�VWRUDJH�YROXPH�LV�WKH�PD[LPXP�YDOXH�RI�WKH�EDODQFH�FXUYH�
���7KLV�PHWKRG�ZDV�GHVFULEHG�E\�'DYLV����������VHH�%XWOHU�	�'DYLHV���QG�HGLWLRQ��S���
���5HIHUHQFHV�WR�
VWRUP�GXUDWLRQ
�UHODWH�RQO\�WR�WKH�K\GURJUDSK�PHWKRG��TY��
���7KHUH�DUH�DOZD\V�����VWHSV�LQ�WKH�FDOFXODWLRQ�SURFHVV��WKXV�D�
UXQ
�WLPH�RI����KRXUV�ZLOO�EH�VDPSOHG�HYHU\�PLQXWH�

([SODQDWRU\�QRWHV�IRU�+\GURJUDSK�6WRUDJH
���7KH�XVHU�KDV�WKH�FKRLFH�RI�6XPPHU�RU�:LQWHU�FXUYHV
���7KH�PHDQ�LQWHQVLW\�YDULHV�ZLWK�WKH�GXUDWLRQ�RI�WKH�VWRUP�FXUYH
���7KHUH�DUH�DOZD\V�����VWHSV�LQ�WKH�FDOFXODWLRQ�SURFHVV��LUUHVSHFWLYH�RI�VWRUP�GXUDWLRQ�
���7KH�EDODQFH�LV�FDOFXODWHG�IURP�WKH�LQIORZ�PLQXV�WKH�RXWIORZ�
���7KH�VWRUDJH�YROXPH�LV�WKH�VXP�RI�WKH�EDODQFH�YDOXHV�IRU�HDFK�VWHS�
���9DU\LQJ�GXUDWLRQV�VKRXOG�EH�WULHG�WR�ILQG�WKH�PD[LPXP�VWRUDJH�YDOXH���WKLV�FDQ�EH�QDUURZHG�GRZQ�YHU\�FORVHO\�


0RGHOOLQJ�XVLQJ�WKH�IORZ�FKDUDFWHULVWLFV�RI�WKH�UHVWULFWRU�LV�DYDLODEOH�XVLQJ�9RUWH[�&RQWURO�PRGHOOLQJ�IXQFWLRQ�
3OHDVH�EH�DZDUH�WKDW�WKLV�IXQFWLRQ�QHHGV�WKH�IXOO�GHVLJQ�GDWD�ILOH�WR�IXQFWLRQ�

:K\�GR�WKH�WZR�PHWKRGV�JLYH�GLIIHUHQW�UHVXOWV"

7KH�UDLQIDOO�FKDUDFWHULVWLFV�IRU�HDFK�PHWKRG�DUH�YHU\�GLIIHUHQW�

7KH�3HDN�IORZ��XVLQJ�WKH�,QWHQVLW\�'XUDWLRQ�)UHTXHQF\�FXUYH��GRHV�QRW�PRGHO�WKH�DFWXDO�UDLQIDOO��7KLV�FXUYH�LV�MRLQHG
SRLQWV�ZKLFK�UHSUHVHQW�WKH�PHDQ��LQWHQVLW\�RI�D�VWRUP�DW�D�JLYHQ�GXUDWLRQ�L�H��D�YDOXH�RI������PP�KU�IRU�D����PLQXWH
VWRUP�LQGLFDWHV�WKDW�RYHU�WKH�VL[W\�PLQXWH�SHULRG��WKH�PHDQ�LQWHQVLW\�ZDV������PP�KU��7KH�FDOFXODWLRQ�PHWKRG�VDPSOHV
WKH�,')�FXUYH�IRU�D�JLYHQ�ORFDWLRQ�DQG�IUHTXHQF\��5HWXUQ�3HULRG��DQG�FDOFXODWHV�WKH�VWRUDJH�IRU�WKDW�UDWH�DQG�GXUDWLRQ
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VW\OLVHG�VHW�RI�GDWD��7KH�PHDQ�LQWHQVLW\�IRU�WKH�VWRUP�LV�FDOFXODWHG�IURP�WKH�,')�FXUYH�DQG�DSSOLHG�WR�WKH�FXUYH�GDWD�
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E\�WKH�FRQWURO�PDQXIDFWXUHU���7KLV�LV�D�IDU�PRUH�DFFXUDWH�PHWKRG�WKDQ�WKH�SHDN�IORZ�PHWKRG�DQG�RIWHQ�UHVXOWV�LQ�ELJJHU
VWRUDJH�YROXPHV�

,W�FDQ�EH�VHHQ�WKDW�WKHVH�WZR�PHWKRGV�DUH�YHU\�GLIIHUHQW��DQG�WKH�XVHU�PD\�KDYH�WKH�FKRLFH�RI�ZKLFK�UHVXOW�WR�XVH�
7KLV�LV�QRW�DQ�H[DFW�VFLHQFH��WKRXJK�LV�RIWHQ�WUHDWHG�DV�VXFK�E\�WKRVH�WKDW�GR�QRW�XQGHUVWDQG�WKH�SULQFLSOHV�RI�WKH
FDOFXODWLRQV�
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5HWXUQ�SHULRG� ����� :5$3����������� ��
8&:,����������� ������ &OLPDWH�FKDQJH� ���

&OD\H\��RU�ORDP\�RYHU�FOD\H\�VRLOV�ZLWK�DQ�LPSHUPHDEOH�OD\HU�DW�VKDOORZ�GHSWK�

5XQRII�IDFWRU��5)��� �������FDOFXODWHG�IURP��

�������5XQRII�IDFWRU� �������
3,03�����
62,/��������
8&:,������
�������ZKHUH
�������3,03� �,PSHUYLRXV�$UHD
�����,PSHUYLRXV�$UHD�3HUYLRXV�$UHD�
�������8&:,� �&DOFXODWHG�YDOXH�IRU�:HWQHVV�,QGH[

����'HVLJQ�GDWD��
,PSHUY��DUHD�������� ������Pð 3HUYLRXV�DUHD��������� ������Pð
7RWDO�DUHD��7$������ ������Pð (TXLY�DUHD������������ ������Pð��7$�[�5)��
0HDQ�GLVFK��UDWH� � �������O�V $UHDO�UHGXFWLRQ�IDFWRU� ������
$GGLWLRQDO�IORZ�������� ������O�V &OLPDWH�FKDQJH�IDFWRU�� ���

����&DOFXODWHG�GDWD��
7LPH�WR�PD[������� �������PLQV &DOFXODWHG�VWRUDJH�YROXPH� �������Pñ
5DLQIDOO�DW�PD[��� �������PP�KU $OORZHG�GLVFKDUJH�UDWH��� �������O�V
3LSHOLQH�VWRUDJH�� �����Pñ $YDLODEOH�0+�VWRUDJH������ �����Pñ
2IIOLQH�VWRUDJH��� �����Pñ

����)L[HG���KRXU�GDWD��
5DLQIDOO�HYHQW���� ���KRXUV &DOFXODWHG�VWRUDJH�YROXPH� ������Pñ
5DLQIDOO�UDWH����� �������PP�KU $OORZHG�GLVFKDUJH�UDWH���� �������O�V

5DLQIDOO�LQWHQVLWLHV�FDOFXODWHG�XVLQJ�WKH�:DOOLQJIRUG�3URFHGXUH

����6WRUDJH�OHQJWKV�IRU�LQLWLDO�FDOFXODWLRQ��[���������������RU�����DV�DERYH�LI�UHTXLUHG����

���'LDP�������/HQ����'LDP�������/HQ �����2YRLG���������/HQ ��������%R[�FXOYHUW����/HQ
����������������������������������� ������[��������������� ��������������[������������
����������������������������������� ������[��������������� ��������������[������������
����������������������������������� ������[��������������� �������������[�������������
����������������������������������� �������������[�������������
����������������������������������� �������������[�������������
����������������������������������� �������������[�������������
����������������������������������� �������������[�������������
����������������������������������� �������������[�������������
����������������������������������� �������������[�������������
����������������������������������� �������������[�������������
����������������������������������� �������������[�������������
����������������������������������� �������������[�������������
����������������������������������� �������������[�������������
����������������������������������� �������������[�������������
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6WRUDJH�YROXPH��Pñ�� �������Pñ
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([SODQDWRU\�QRWHV�IRU�3HDN�)ORZ�6WRUDJH
���7KLV�V\VWHP�XVHV�WKH�UDLQIDOO�LQWHQVLW\��GXUDWLRQ�FXUYH�FDOFXODWHG�XVLQJ�HLWKHU�WKH�:DOOLQJIRUG�RU�)(+�PHWKRG
����DV�VHOHFWHG�
���7KH�EDODQFH�LV�FDOFXODWHG�IURP�WKH�LQIORZ�PLQXV�WKH�RXWIORZ�
���7KH�VWRUDJH�YROXPH�LV�WKH�PD[LPXP�YDOXH�RI�WKH�EDODQFH�FXUYH�
���7KLV�PHWKRG�ZDV�GHVFULEHG�E\�'DYLV����������VHH�%XWOHU�	�'DYLHV���QG�HGLWLRQ��S���
���5HIHUHQFHV�WR�
VWRUP�GXUDWLRQ
�UHODWH�RQO\�WR�WKH�K\GURJUDSK�PHWKRG��TY��
���7KHUH�DUH�DOZD\V�����VWHSV�LQ�WKH�FDOFXODWLRQ�SURFHVV��WKXV�D�
UXQ
�WLPH�RI����KRXUV�ZLOO�EH�VDPSOHG�HYHU\�PLQXWH�

([SODQDWRU\�QRWHV�IRU�+\GURJUDSK�6WRUDJH
���7KH�XVHU�KDV�WKH�FKRLFH�RI�6XPPHU�RU�:LQWHU�FXUYHV
���7KH�PHDQ�LQWHQVLW\�YDULHV�ZLWK�WKH�GXUDWLRQ�RI�WKH�VWRUP�FXUYH
���7KHUH�DUH�DOZD\V�����VWHSV�LQ�WKH�FDOFXODWLRQ�SURFHVV��LUUHVSHFWLYH�RI�VWRUP�GXUDWLRQ�
���7KH�EDODQFH�LV�FDOFXODWHG�IURP�WKH�LQIORZ�PLQXV�WKH�RXWIORZ�
���7KH�VWRUDJH�YROXPH�LV�WKH�VXP�RI�WKH�EDODQFH�YDOXHV�IRU�HDFK�VWHS�
���9DU\LQJ�GXUDWLRQV�VKRXOG�EH�WULHG�WR�ILQG�WKH�PD[LPXP�VWRUDJH�YDOXH���WKLV�FDQ�EH�QDUURZHG�GRZQ�YHU\�FORVHO\�


0RGHOOLQJ�XVLQJ�WKH�IORZ�FKDUDFWHULVWLFV�RI�WKH�UHVWULFWRU�LV�DYDLODEOH�XVLQJ�9RUWH[�&RQWURO�PRGHOOLQJ�IXQFWLRQ�
3OHDVH�EH�DZDUH�WKDW�WKLV�IXQFWLRQ�QHHGV�WKH�IXOO�GHVLJQ�GDWD�ILOH�WR�IXQFWLRQ�

:K\�GR�WKH�WZR�PHWKRGV�JLYH�GLIIHUHQW�UHVXOWV"

7KH�UDLQIDOO�FKDUDFWHULVWLFV�IRU�HDFK�PHWKRG�DUH�YHU\�GLIIHUHQW�

7KH�3HDN�IORZ��XVLQJ�WKH�,QWHQVLW\�'XUDWLRQ�)UHTXHQF\�FXUYH��GRHV�QRW�PRGHO�WKH�DFWXDO�UDLQIDOO��7KLV�FXUYH�LV�MRLQHG
SRLQWV�ZKLFK�UHSUHVHQW�WKH�PHDQ��LQWHQVLW\�RI�D�VWRUP�DW�D�JLYHQ�GXUDWLRQ�L�H��D�YDOXH�RI������PP�KU�IRU�D����PLQXWH
VWRUP�LQGLFDWHV�WKDW�RYHU�WKH�VL[W\�PLQXWH�SHULRG��WKH�PHDQ�LQWHQVLW\�ZDV������PP�KU��7KH�FDOFXODWLRQ�PHWKRG�VDPSOHV
WKH�,')�FXUYH�IRU�D�JLYHQ�ORFDWLRQ�DQG�IUHTXHQF\��5HWXUQ�3HULRG��DQG�FDOFXODWHV�WKH�VWRUDJH�IRU�WKDW�UDWH�DQG�GXUDWLRQ
OHVV�WKH�RXWIORZ�YROXPH��7KH�PD[LPXP�YDOXH�LV�GLVSOD\HG�DV�WKH�
ZRUVW�FDVH
�VWRUDJH��7KH�RXWIORZ�YROXPH�LV�FRQVWDQW
WKURXJKRXW�WKH�SURFHVV�DW�WKH�VSHFLILHG�GLVFKDUJH�UDWH�

7KH�K\GURJUDSK�PHWKRG�XVHV�D�VWDQGDUG�FXUYH�IRU�HLWKHU�:LQWHU�RU�6XPPHU�VWRUPV��7UDGLWLRQDOO\�WKHVH�DUH�V\PPHWULFDO
DERXW�WKH�FHQWUDO�SHDN��8.�UDLQIDOO�GRHV��QRW�ILW�LQWR�WKLV�FRQYHQLHQW�FXUYH��VR�WKH�FDOFXODWLRQV�DUH�GHDOLQJ�ZLWK�D
VW\OLVHG�VHW�RI�GDWD��7KH�PHDQ�LQWHQVLW\�IRU�WKH�VWRUP�LV�FDOFXODWHG�IURP�WKH�,')�FXUYH�DQG�DSSOLHG�WR�WKH�FXUYH�GDWD�
FDOFXODWLQJ�WKH�VWRUDJH�IRU�WKDW�VWHS�OHVV�WKH�RXWIORZ�YROXPH��7KH�ILQDO�VWRUDJH�YROXPH�LV�WKH�VXP�RI�WKH�VWRUDJH�IRU
DOO�WKH�VWHSV�7KH�RXWIORZ�YROXPH�YDULHV�ZLWK�WKH�K\GUDXOLF�KHDG�RQ�WKH�FRQWURO�GHYLFH�XVLQJ�IORZ�HTXDWLRQV�SURYLGHG
E\�WKH�FRQWURO�PDQXIDFWXUHU���7KLV�LV�D�IDU�PRUH�DFFXUDWH�PHWKRG�WKDQ�WKH�SHDN�IORZ�PHWKRG�DQG�RIWHQ�UHVXOWV�LQ�ELJJHU
VWRUDJH�YROXPHV�

,W�FDQ�EH�VHHQ�WKDW�WKHVH�WZR�PHWKRGV�DUH�YHU\�GLIIHUHQW��DQG�WKH�XVHU�PD\�KDYH�WKH�FKRLFH�RI�ZKLFK�UHVXOW�WR�XVH�
7KLV�LV�QRW�DQ�H[DFW�VFLHQFH��WKRXJK�LV�RIWHQ�WUHDWHG�DV�VXFK�E\�WKRVH�WKDW�GR�QRW�XQGHUVWDQG�WKH�SULQFLSOHV�RI�WKH
FDOFXODWLRQV�



 

 

 


