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([HFXWLYH�6XPPDU\�

6FRSH�
&KULVWFKXUFK�&LW\�&RXQFLO��&&&��LV�UHYLHZLQJ�WKH�'LVWULFW�3ODQ�SURYLVLRQV�IRU�&KULVWFKXUFK��LQFOXGLQJ�VHYHUDO�
VLJQLILFDQW�JUHHQILHOG�DUHDV�DGMDFHQW� WR�+DOVZHOO� �+DOVZHOO�2'3�$UHDV���$V�SDUW�RI�&&&¶V�UHYLHZ��%HFD�/WG�
�%HFD��KDV�EHHQ�HQJDJHG�WR�XQGHUWDNH�D�JHRWHFKQLFDO�VWXG\�RI�WKHVH�DUHDV��WR�SURYLGH�SUHOLPLQDU\�DGYLFH�RQ�
WKH� ODQG�FRQGLWLRQ�DQG� LWV�DQWLFLSDWHG�SHUIRUPDQFH�GXULQJ� IXWXUH�VHLVPLF�HYHQWV�� �&&&¶V�VWXG\�DUHD�FRYHUV�
DSSUR[LPDWHO\� ���� KHFWDUHV� RI� ODQG� GLYLGHG� LQWR� IRXU� DUHDV� DQG� GHVLJQDWHG� DV�5��� �:HVW�+DOVZHOO��� 5���
�6RXWK�+DOVZHOO���5����6RXWK�(DVW�+DOVZHOO��DQG�5����+HQGHUVRQV�%DVLQ����

7KLV�UHSRUW�SURYLGHV�D�VXPPDU\�RI�WKH�JURXQG�FRQGLWLRQV�DQG�JURXQG�ULVNV�ZLWKLQ�WKH�+DOVZHOO�2'3�$UHDV��
ZKLFK� FDQ� EH� XVHG� WR� LQIRUP�&&&¶V� FXUUHQW� SODQ� FKDQJH� SURFHVV�� 7KH�ZRUN� GHVFULEHG� LQ� WKLV� UHSRUW� ZDV�
FRPSOHWHG�E\�%HFD�IRU�&&&�LQ�DFFRUGDQFH�ZLWK�WKH�WHUPV�DQG�FRQGLWLRQV�JLYHQ�LQ�WKH�&RQVXOWDQF\�6HUYLFHV�
$JUHHPHQW��&RQWUDFW�1R��������������GDWHG�������������

3ULRU�WR�XQGHUWDNLQJ�LQWUXVLYH�JHRWHFKQLFDO�LQYHVWLJDWLRQV��%HFD�SUHSDUHG�D�*HRWHFKQLFDO�'HVN�6WXG\�UHSRUW�
IRU�&&&�IRU�WKH�+DOVZHOO�2'3�$UHDV�GDWHG����2FWREHU�������ZKLFK�VKRXOG�EH�UHDG�LQ�FRQMXQFWLRQ�ZLWK�WKLV�
JHRWHFKQLFDO�LQWHUSUHWDWLYH�UHSRUW���

.H\�)LQGLQJV�
7KH� WRSRJUDSK\� RI� WKH� +DOVZHOO� 2'3� DUHDV� LV� JHQHUDOO\� IODW� ZLWK� JHQWOH� XQGXODWLRQV�� WKH� VXUIDFH� EHLQJ�
GLVVHFWHG�E\�VSHFLILF�IHDWXUHV�VXFK�DV�GUDLQDJH�GLWFKHV�DQG�ZDWHU�FRXUVHV��7KH�H[FHSWLRQ�WR�WKLV�LV�DORQJ�WKH�
VRXWKHUQ�ERXQGDULHV�RI�5����5���DQG�5����ZKHUH�WKH�JURXQG�ULVHV�DW�WKH�IRRW�RI�WKH�3RUW�+LOOV��

7KH�VXEVXUIDFH�JHRWHFKQLFDO� LQYHVWLJDWLRQV�XQGHUWDNHQ�IRU�WKLV�VWXG\�FRPSULVHG����PDFKLQH�ERUHKROHV�DQG�
���FRQH�SHQHWUDWLRQ�WHVWV��&37V���7KH� LQYHVWLJDWLRQV�ZHUH�FRQGXFWHG� LQ� WZR�SKDVHV��ZLWK� WKH� LQLWLDO� WHVWLQJ�
WDNLQJ�SODFH� LQ�'HFHPEHU������DQG�WKH�VHFRQG�SKDVH�WDNLQJ�SODFH�-DQXDU\�������7KH�WDUJHW�GHSWK�RI� WKH�
LQYHVWLJDWLRQV� ZDV� ��P�� ZLWK� WKH� DFKLHYHG� GHSWK� YDU\LQJ� GHSHQGLQJ� RQ� WKH� VSHFLILF� JURXQG� FRQGLWLRQV�
HQFRXQWHUHG��

7KH�SXEOLVKHG�JHRORJLFDO�PDSV� LQGLFDWH� WKDW� WKH�JURXQG�FRQGLWLRQV�FRPSULVH� ³GRPLQDQWO\�DOOXYLDO�VDQG�DQG�
VLOW�RYHUEDQN�GHSRVLWV´�LQ�WKH�RUGHU�RI����WR���P�WKLFN�DQG�VRPH�³DOOXYLDO�JUDYHO��VDQG��DQG�VLOW�RI�KLVWRULF�ULYHU�
IORRG�FKDQQHOV´�RI�WKH�<DOGKXUVW�0HPEHU�RI�WKH�6SULQJVWRQ�)RUPDWLRQ��%HQHDWK�WKH�SODLQV�WKH�XQFRQVROLGDWHG�
DOOXYLDO�VHGLPHQWV�DUH�XS�WR�DSSUR[LPDWHO\����P�WKLFN�DQG�WKLQ�WRZDUGV�WKH�3RUW�+LOOV��ZKHUH�ORHVV�DQG�WKH�
/\WWHOWRQ�9ROFDQLF�*URXS�DUH�SUHVHQW��

7KH� VRLO� SURILOH� HQFRXQWHUHG� LQ� WKH� H[SORUDWRU\� KROHV� LV� FRQVLVWHQW� ZLWK� WKH� SXEOLVKHG� UHJLRQDO� JHRORJ\��
FRQVLVWLQJ�SUHGRPLQDQWO\�RI�DOOXYLDO�JUDYHOV��VLOWV��DQG�VDQGV�ZLWK� OHVVHU�DPRXQWV�RI�SHDW��EXW�ZLWK�QRWDEOH�
YHUWLFDO�DQG�KRUL]RQWDO�YDULDELOLW\��

*URXQGZDWHU�LV�HVWLPDWHG�WR�EH�EHWZHHQ����P�DQG����P�GHSWK�WKURXJKRXW�WKH�+DOVZHOO�2'3�DUHDV�EDVHG�RQ�
WKH�*16�6FLHQFH�0HGLDQ�*URXQGZDWHU�6XUIDFH�(OHYDWLRQ�PDS��(&DQ�ZHOO� UHFRUGV�DQG�REVHUYDWLRQV�PDGH�
GXULQJ�WKH�'HFHPEHU��������-DQXDU\������ILHOG�LQYHVWLJDWLRQV����

/LTXHIDFWLRQ� DQDO\VHV� RI� WKH� &37� GDWD� LQGLFDWH� WKDW� VLJQLILFDQW� ]RQHV� RI� WKH� +DOVZHOO� 2'3� $UHDV� KDYH�
OLTXHIDFWLRQ�SRWHQWLDO��0RVW�RI�WKH�FDOFXODWHG� OLTXHIDFWLRQ�LQGXFHG�VHWWOHPHQWV�LQ�5���DQG�5���ZHUH�JUHDWHU�
WKDQ���PP�IRU�D�PRGHUDWH�HDUWKTXDNH��6/6�HYHQW��DQG�JUHDWHU� WKDQ����PP�IRU�D�PDMRU�HDUWKTXDNH��8/6�
HYHQW��� � ,Q� 5��� WKH� OLTXHIDFWLRQ� SRWHQWLDO� ZDV� OHVV�� EXW� VWLOO� VLJQLILFDQW�� ZLWK� PRVW� FDOFXODWHG� OLTXHIDFWLRQ�
LQGXFHG� VHWWOHPHQWV� LQ� WKH� UDQJH� �����PP� IRU� D�PRGHUDWH� HDUWKTXDNH� �6/6� HYHQW�� DQG� ������PP� IRU� D�
PDMRU� HDUWKTXDNH� �8/6� HYHQW��� 2I� DOO� WKH� ]RQHV� 5��� KDG� WKH� OHDVW� FDOFXODWHG� OLTXHIDFWLRQ� LQGXFHG�
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VHWWOHPHQWV�ZLWK�PRVW�VHWWOHPHQWV�EHLQJ� OHVV� WKDQ���PP�IRU�D�PRGHUDWH�HDUWKTXDNH��6/6�HYHQW��DQG� OHVV�
WKDQ���PP�IRU�D�PDMRU�HDUWKTXDNH��8/6�HYHQW��� �+RZHYHU�� LW�VKRXOG�EH�QRWHG�WKDW�ZLWKLQ�HDFK�]RQH�WKHUH�
ZDV�D�ZLGH�UDQJH�RI�FDOFXODWHG�OLTXHIDFWLRQ�LQGXFHG�VHWWOHPHQWV���

%DVHG�RQ�WKH�ZRUN�E\�%UDGOH\�	�+XJKHV�WKH�+DOVZHOO�2'3�DUHDV�KDYH�EHHQ�VXEMHFWHG�WR�DSSUR[LPDWHO\�8/6�
KRUL]RQWDO�3HDN�*URXQG�$FFHOHUDWLRQV� �3*$V�� LQ�6HSWHPEHU������DQG�)HEUXDU\� �����DQG�6/6�KRUL]RQWDO�
3*$V�LQ�-XQH�DQG�'HFHPEHU�������

.H\�5LVNV�DQG�'HYHORSPHQW�$GYLFH�
/LTXHIDFWLRQ� LV�SUHGLFWHG�DFURVV� ODUJH�SDUWV�RI� WKH�+DOVZHOO�2'3�$UHDV�DQG�VKRXOG�EH�FRQVLGHUHG� LQ�VRPH�
GHWDLO�ZKHQ�FRQVLGHULQJ�WKH�SRWHQWLDO� ODQG�XVH��,W�LV� OLNHO\�WR�EH�WKH�PDLQ�JRYHUQLQJ�FULWHULD�LQ�DVVHVVLQJ�WKH�
VXLWDELOLW\�RI�ODQG�IRU�IXWXUH�GHYHORSPHQW���,Q�DGGLWLRQ�WR�OLTXHIDFWLRQ��GHQVLILFDWLRQ�RI�FRDUVH�JUDLQHG�VRLOV�DQG�
F\FOLF�VWUDLQ�VRIWHQLQJ�RI�ILQH�JUDLQHG�VRLOV�FDQ�RFFXU��UHVXOWLQJ�LQ�VHWWOHPHQW�DQG���RU�D�ORVV�RI�VWDELOLW\�RI�WKH�
PDWHULDO��

7KH�FDOFXODWHG�VHLVPLF�ULVNV�RI�OLTXHIDFWLRQ�DQG�ODWHUDO�VSUHDGLQJ�VXJJHVW�WKDW��ZLWKRXW�WUHDWPHQW��ODUJH�DUHDV�
RI�ODQG��QRWDEO\�LQ�5���DQG�5����ZRXOG�EH�FODVVLILHG�DV�7&��DFFRUGLQJ�WR�0%,(�JXLGDQFH��7KH�5���DQG�5���
]RQHV� FRQWDLQ� ODQG� FODVVLILHG� DV� 7&��� DV� ZHOO� DV� 7&��� � 7KH� 7&�� ]RQHV� ZLWKLQ� WKHVH� DUHDV� RIIHU� DQ�
RSSRUWXQLW\�WR�FDUU\�RXW�VLWH�ZLGH�JURXQG�LPSURYHPHQW��VXFK�DV�H[FDYDWLRQ�DQG�UHSODFHPHQW�DQG�SHUPDQHQW�
VXUFKDUJLQJ��WR�EULQJ�WKH�ZKROH�VLWH�XS�WR�D�7&��FDWHJRU\���

7KH�ULVN�RI�ODWHUDO�VSUHDGLQJ�LV�JHQHUDOO\�KLJK�ZKHUH�OLTXHILDEOH�VRLOV�H[LVW�QHDU�QDWXUDO�ZDWHU�FRXUVHV�DQG���RU�
RWKHU� µIUHH� IDFHV¶�� WKH� OHYHO�RI� ULVN�GHSHQGLQJ�RQ� WKH�SDUWLFXODU�FRQILJXUDWLRQ�RI� µIUHH� IDFH¶��VWUDWLJUDSK\�DQG�
VHLVPLF�ORDGLQJ���:LWKLQ�7&��ODQG��VHW�EDFN�GLVWDQFHV�IRU�VWRUPZDWHU�SRQGV�DQG�RWKHU�IUHH�IDFHV�ZLOO�QHHG�WR�
EH�QRPLQDWHG�DQG�WKHVH�PLJKW�EH�LQ�WKH�UDQJH�RI���P�WR���P��

$UHDV�RI�5���DQG�ERWK�5���DQG�5���DUH�RXWVLGH�WKH�H[LVWLQJ�DQG�SURSRVHG�)ORRG�0DQDJHPHQW�$UHD��)0$����
7KH�VRXWK�ZHVWHUQ�FRUQHU�RI�5���LV�ZLWKLQ�WKH�SURSRVHG�)0$�DQG�ODUJH�SDUWV�RI�5���DUH�ZLWKLQ�WKH�SURSRVHG�
)0$�IRU�+HQGHUVRQV�%DVLQ��&DVKPHUH�6WUHDP�DQG�+RRQ�+D\�9DOOH\��7KH�UHVWULFWLRQV�LPSRVHG�E\�WKH�)0$�
ZLOO�QHHG�WR�EH�FRQVLGHUHG�LQ�WKH�UH�]RQLQJ�RI�WKH�+DOVZHOO�2'3�$UHDV��

6RIW�DQG���RU�FRPSUHVVLEOH�VRLOV��LQFOXGLQJ�SHDW�DQG�RUJDQLF�VLOW��DUH�RIWHQ�SUHVHQW�FORVH�WR�JURXQG�OHYHO��DQG�
WKHVH�VRLOV�ZLOO�KDYH�ORZ�EHDULQJ�FDSDFLW\�DQG��ZKHQ�ORDGHG��XQGHUJR�VLJQLILFDQW�VHWWOHPHQW��+HQFH�WKH�VWDWLF�
VHWWOHPHQW�SRWHQWLDO�RI� WKH�VRLOV�VKRXOG�EH�FRQVLGHUHG�IRU�DQ\�GHYHORSPHQW�ZLWKLQ� WKH�+DOVZHOO�2'3�DUHDV��
LQFOXGLQJ�WUHDWLQJ�WKH�RUJDQLF�VRLOV�ZKHUH�DSSURSULDWH���

7KH�KLJK�JURXQGZDWHU��DQG�LWV�SRWHQWLDO�WR�IOXFWXDWH�VHDVRQDOO\�DQG�LQWHU�DQQXDOO\��ZLOO�LQIOXHQFH�VWRUP�ZDWHU�
GLVSRVDO��VXEVXUIDFH�LQIUDVWUXFWXUH�FRQVWUXFWLRQ�DQG�WKH�VHLVPLF�SHUIRUPDQFH�RI�WKH�JURXQG��$GGLWLRQDOO\�WKH�
EHDULQJ�FDSDFLW\�RI�QHDU�VXUIDFH�VRLOV�ZLOO�EH�UHGXFHG�ZKHUH�JURXQGZDWHU�LV�KLJK��

/DQG�VWDELOLW\� LQ�JHQHUDO� LV�QRW�FRQVLGHUHG�D�KLJK� ULVN� IRU�+DOVZHOO�2'3�DUHDV��ZLWK� WKH�H[FHSWLRQ�RI�DUHDV�
LPPHGLDWHO\�QH[W�WR�IUHH�HGJHV�DQG�DW�WKH�IRRW�KLOOV�RI�WKH�3RUW�+LOOV���

,Q� VXPPDU\� WKH� JHRWHFKQLFDO� LQYHVWLJDWLRQV� XQGHUWDNHQ� E\� %HFD� KDYH� QRW� XQFRYHUHG� DQ\� DUHDV� GHHPHG�
XQVXLWDEOH�IRU�GHYHORSPHQW�SHU�VH��+RZHYHU�� WKHUH�DUH�VLJQLILFDQW�JHRWHFKQLFDO�ULVNV�WR�EH�FRQVLGHUHG�� ,W� LV�
UHFRPPHQGHG� WKDW� WKH� DVSHFWV� GLVFXVVHG� DERYH� DUH� FRQVLGHUHG� LQ� VRPH� GHWDLO� ZKHQ� FRQVLGHULQJ� WKH�
SURSRVHG� ]RQLQJ� RI� WKH� +DOVZHOO� 2'3� DUHDV�� SDUWLFXODUO\� SDUWV� RI� 5��� DQG� 5���� :KHUH� SRVVLEOH� LW� LV�
UHFRPPHQGHG�WKDW�UHVLGHQWLDO�DQG�EXVLQHVV�GHYHORSPHQWV�EH�SODFHG�RQ�7&��ODQG��ZKHWKHU� WKLV� LV�H[LVWLQJ�
7&��ODQG��RU�ODQG�EURXJKW�XS�WR�WKDW�VWDQGDUG�E\�VLWH�JURXQG�LPSURYHPHQWV��
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&RQWHQWV�

�� ,QWURGXFWLRQ������������������������������������������������������������������������������������������������������������
���� 3URMHFW�%DFNJURXQG�����������������������������������������������������������������������������������������������������������������������������
���� 3URSRVHG�'HYHORSPHQW�����������������������������������������������������������������������������������������������������������������������
���� 6FRSH�RI�*HRWHFKQLFDO�$VVHVVPHQW����������������������������������������������������������������������������������������������������

�� 6LWH�'HVFULSWLRQ�����������������������������������������������������������������������������������������������������
���� 2FWREHU������'HVN�6WXG\��������������������������������������������������������������������������������������������������������������������
���� *HQHUDO������������������������������������������������������������������������������������������������������������������������������������������������
���� $UHD�5������������������������������������������������������������������������������������������������������������������������������������������������
���� $UHD�5������������������������������������������������������������������������������������������������������������������������������������������������
���� $UHD�5������������������������������������������������������������������������������������������������������������������������������������������������
���� $UHD�5������������������������������������������������������������������������������������������������������������������������������������������������

�� 5HFHQW�*HRWHFKQLFDO�,QYHVWLJDWLRQ����������������������������������������������������������������������
���� %DFNJURXQG������������������������������������������������������������������������������������������������������������������������������������������
���� *HQHUDO�6LWH�*HRORJ\��������������������������������������������������������������������������������������������������������������������������
���� *URXQG�3HUIRUPDQFH�GXULQJ���������(DUWKTXDNH�6HTXHQFH�������������������������������������������������������������
���� *HRWHFKQLFDO�,QYHVWLJDWLRQ�6XPPDU\�6KHHWV��������������������������������������������������������������������������������������

�� *URXQG�0RGHO��������������������������������������������������������������������������������������������������������
���� *HQHUDO�6RLO�3URILOH������������������������������������������������������������������������������������������������������������������������������
���� $UHD�:LGH�6RLO�3URILOHV������������������������������������������������������������������������������������������������������������������������

�� *HRWHFKQLFDO�&RQVLGHUDWLRQV������������������������������������������������������������������������������
���� $VVHVVPHQW�RI�3HUIRUPDQFH�XQGHU�6WDWLF�&RQGLWLRQV������������������������������������������������������������������������
���� $VVHVVPHQW�RI�3HUIRUPDQFH�XQGHU�6HLVPLF�&RQGLWLRQV��������������������������������������������������������������������

�� *HRWHFKQLFDO�5LVNV�����������������������������������������������������������������������������������������������
���� *HQHUDO�����������������������������������������������������������������������������������������������������������������������������������������������
���� 6RIW�DQG�RU�&RPSUHVVLEOH�6RLOV����������������������������������������������������������������������������������������������������������
���� +LJK�*URXQGZDWHU�������������������������������������������������������������������������������������������������������������������������������
���� /LTXHIDFWLRQ�3RWHQWLDO�������������������������������������������������������������������������������������������������������������������������
���� /DWHUDO�6SUHDGLQJ�������������������������������������������������������������������������������������������������������������������������������

�� 'HYHORSPHQW�&RQVLGHUDWLRQV������������������������������������������������������������������������������
���� '%+�*XLGDQFH������������������������������������������������������������������������������������������������������������������������������������
���� 7HFKQLFDO�&DWHJRU\�����������������������������������������������������������������������������������������������������������������������������
���� )ORRG�5LVN�0HWKRGRORJ\���������������������������������������������������������������������������������������������������������������������
���� :DWHUZD\V�DQG�)ORRG�5LVN�����������������������������������������������������������������������������������������������������������������
���� (DUWKZRUNV������������������������������������������������������������������������������������������������������������������������������������������
���� 5HVLGHQWLDO�)RXQGDWLRQV�RQ�7&��/DQG�����������������������������������������������������������������������������������������������
���� )RXQGDWLRQV�RQ�7&��/DQG������������������������������������������������������������������������������������������������������������������
���� 6LWH�*URXQG�,PSURYHPHQW�������������������������������������������������������������������������������������������������������������������
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%HFD�������-XQH������
�����������1=�������������������LL�

���� /DWHUDO�6SUHDGLQJ�6HWEDFN�'LVWDQFHV������������������������������������������������������������������������������������������������

�� 6XLWDELOLW\�RI�/DQG�IRU�'HYHORSPHQW�������������������������������������������������������������������
�� $SSOLFDELOLW\����������������������������������������������������������������������������������������������������������

�

$SSHQGLFHV�

$SSHQGL[�$�
)LJXUHV�

$SSHQGL[�%�
5HVXOWV�RI�&37�/LTXHIDFWLRQ�$VVHVVPHQW�

$SSHQGL[�&�
*HRORJLFDO�&URVV�6HFWLRQV�

$SSHQGL[�'�
*HRWHFKQLFDO�6XPPDU\�6KHHWV�

$SSHQGL[�(�
7HFKQLFDO�&DWHJRULHV�0DSV�

$SSHQGL[�)�
)ORRG�5LVN�

�

*ORVVDU\�RI�7HUPV�
�

$(3�±�$QQXDO�([FHHGDQFH�3UREDELOLW\�

%*/�±�%HORZ�JURXQG�OHYHO�

%+�±�%RUHKROH��

&%'�±�&HQWUDO�%XVLQHVV�'LVWULFW�

&&&�±�&KULVWFKXUFK�&LW\�&RXQFLO��

&(5$�±�&DQWHUEXU\�(DUWKTXDNH�5HFRYHU\�$XWKRULW\�

&)$�±�&RQWLQXRXV�IOLJKW�DXJHU�

&*'�±�&DQWHUEXU\�*HRWHFKQLFDO�'DWDEDVH�

&37�±�&RQH�3HQHWUDWLRQ�7HVW�
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%HFD�������-XQH������
�����������1=�������������������LLL�

'%+�±�'HSDUWPHQW�RI�%XLOGLQJ�DQG�+RXVLQJ�QRZ��0%,(�±�7KH�0LQLVWU\�RI�%XVLQHVV��,QQRYDWLRQ�	�
(PSOR\PHQW�

(&DQ�±�(QYLURQPHQW�&DQWHUEXU\�

(4&�±�(DUWKTXDNH�&RPPLVVLRQ�

)0$�±�)ORRG�0DQDJHPHQW�$UHD�

*16�±�,QVWLWXWH�RI�*HRORJLFDO�DQG�1XFOHDU�6FLHQFHV�/LPLWHG�

/5,�±�/LTXHIDFWLRQ�5HVLVWDQFH�,QGH[�

1=6�±�1HZ�=HDODQG�6WDQGDUG�

2'3�±�2XWOLQH�'HYHORSPHQW�3ODQ�

3*$�±�3HDN�*URXQG�$FFHOHUDWLRQ�

5/�±�5HGXFHG�/HYHO�

6/6�±�6HUYLFHDELOLW\�/LPLW�6WDWH�

603�±�6WRUPZDWHU�0DQDJHPHQW�3ODQ�

6:0$�±�6XUIDFH�:DWHU�0DQDJHPHQW�$UHD�

7&�±�7HFKQLFDO�&DWHJRU\�

76'�±�7RWDO�6WRUP�'HWHQWLRQ�

8/6�±�8OWLPDWH�/LPLW�6WDWH�

�
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%HFD�������-XQH������
�����������1=�������������������SDJH���

�� ,QWURGXFWLRQ�

���� 3URMHFW�%DFNJURXQG�
&KULVWFKXUFK�&LW\�&RXQFLO��&&&��LV�UHYLHZLQJ�WKH�'LVWULFW�3ODQ�SURYLVLRQV�IRU�&KULVWFKXUFK��LQFOXGLQJ�VHYHUDO�
VLJQLILFDQW� JUHHQILHOG� DUHDV� VRXWKZHVW� RI� WKH� &KULVWFKXUFK� &HQWUDO� %XVLQHVV� 'LVWULFW� �&%'��� DGMDFHQW� WR�
+DOVZHOO��7KH�&DQWHUEXU\�HDUWKTXDNH�VHTXHQFH�KDV�KLJKOLJKWHG�WKH�HIIHFW�WKH�JURXQG�FRQGLWLRQV�FDQ�KDYH�RQ�
GHYHORSPHQW�� +HQFH�� DV� SDUW� RI� &&&¶V� UHYLHZ�� %HFD� /WG� �%HFD�� KDV� EHHQ� HQJDJHG� WR� XQGHUWDNH� D�
JHRWHFKQLFDO� VWXG\� RI� WKHVH� DUHDV�� WR� SURYLGH� SUHOLPLQDU\� DGYLFH� RQ� WKH� ODQG� FRQGLWLRQ� DQG� LWV� DQWLFLSDWHG�
SHUIRUPDQFH�GXULQJ�IXWXUH�VHLVPLF�HYHQWV��

&&&¶V�VWXG\�DUHD�FRYHUV�����KHFWDUHV�RI�ODQG�GLYLGHG�LQWR�IRXU�DUHDV�DQG�GHVLJQDWHG�DV�5����5����5���DQG�
5����UHIHU�)LJXUH�����)RU� WKH�SXUSRVHV�RI� WKLV� UHSRUW�� WKH� IRXU�DUHDV��QDPHG�EHORZ��KDYH�EHHQ�FROOHFWLYHO\�
UHIHUUHG�WR�DV�WKH�+DOVZHOO�2'3��2XWOLQH�'HYHORSPHQW�3ODQ��DUHDV��

�� :HVW�+DOVZHOO��5����
�� 6RXWK�+DOVZHOO��5����
�� 6RXWK�(DVW�+DOVZHOO��5����
�� +HQGHUVRQV�%DVLQ��5����

)LJXUH���±�6WXG\�DUHDV�UHODWLYH�WR�&KULVWFKXUFK�&%'�DQG�D�YLHZ�RI�D�SRUWLRQ�RI�$UHD�5���
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%HFD�������-XQH������
�����������1=�������������������SDJH���

���� 3URSRVHG�'HYHORSPHQW�
&&&� LV� UHYLHZLQJ� WKH�'LVWULFW�3ODQ�SURYLVLRQV� IRU�&KULVWFKXUFK�� LQFOXGLQJ�VHYHUDO� VLJQLILFDQW�EORFNV�RI� UXUDO�
ODQG�LQ�WKH�+DOVZHOO�2'3�DUHDV��$�SUHOLPLQDU\�JHRWHFKQLFDO�LQYHVWLJDWLRQ�KDV�EHHQ�XQGHUWDNHQ�WR�LQIRUP�WKLV�
'LVWULFW�3ODQ�5HYLHZ�DQG�WKH�SUHSDUDWLRQ�RI�DQ�2XWOLQH�'HYHORSPHQW�3ODQ��ZKLFK�PD\�LQFOXGH�WKH�UH�]RQLQJ�RI�
DUHDV�IRU�IXWXUH�XUEDQ�DQG�UHVLGHQWLDO�GHYHORSPHQW��&&&�ZLVKHV�WR�LQYHVWLJDWH�WKH�JHRORJLFDO�FRQGLWLRQ�RI�WKH�
ODQG� IRU� SRWHQWLDO� UHVLGHQWLDO� DQG� EXVLQHVV� GHYHORSPHQW� DQG� DVVRFLDWHG� LQIUDVWUXFWXUH�� FRPSULVLQJ� WKH�
IROORZLQJ��

�� 5HVLGHQWLDO�DFWLYLWLHV�
�� %XVLQHVV���UHWDLO�DFWLYLWLHV�
�� $FFHVV�URDGV�
�� 2SHQ�VSDFH�
�� 'UDLQDJH�VWRUP�ZDWHU�IDFLOLWLHV�LQFOXGLQJ�WUHDWPHQW�DQG�FRQYH\DQFH��

���� 6FRSH�RI�*HRWHFKQLFDO�$VVHVVPHQW�
7KLV�UHSRUW�SURYLGHV�WKH�VXPPDU\�UHVXOWV�RI�D�KLJK�OHYHO�JHRWHFKQLFDO�VWXG\�RI�JURXQG�FRQGLWLRQV�DQG� OLNHO\�
JURXQG� ULVNV�ZLWKLQ� WKH�+DOVZHOO�2'3�$UHDV��7KLV�JHRWHFKQLFDO� DVVHVVPHQW� FDQ�EH�XVHG� WR� LQIRUP�&&&¶V�
FXUUHQW� SODQ� FKDQJH� SURFHVV�� 7KH� ZRUN� GHVFULEHG� LQ� WKLV� UHSRUW� ZDV� FRPSOHWHG� E\� %HFD� IRU� &&&� LQ�
DFFRUGDQFH� ZLWK� WKH� WHUPV� DQG� FRQGLWLRQV� JLYHQ� LQ� WKH� &RQVXOWDQF\� 6HUYLFHV� $JUHHPHQW� �&RQWUDFW� 1R��
������������GDWHG����1RYHPEHU�������$�VFKHPDWLF�VXPPDU\�RI�WKH�VWDJHV�RI�WKH�DVVHVVPHQW�LV�SUHVHQWHG�
EHORZ��)LJXUH�����

�

)LJXUH���±�6FKHPDWLF�VXPPDU\�RI�%HFD�GHOLYHU\�

7KH�VFRSH�RI�ZRUN�XQGHUWDNHQ�FRPSULVHV��

�� 3UHSDUDWLRQ�RI�D�VLQJOH�)DFWXDO�5HSRUW��UHSRUWHG�VHSDUDWHO\���FRPSULVLQJ��
²� ([SORUDWRU\�KROH�ORJV���
²� 3KRWRJUDSKV��
²� &37�SORWV��DQG�
²� 5HVXOWV�RI�ODERUDWRU\�WHVWV��

�� $Q�LQWHUSUHWDWLRQ�RI�WKH�LQWUXVLYH�LQYHVWLJDWLRQ�GDWD��FRPSULVLQJ��
²� 'HYHORSPHQW�RI�D�FRQFHSWXDO�JURXQG�PRGHO�IRU�WKH�VLWH��
²� (YDOXDWLRQ�RI� OLTXHIDFWLRQ�SRWHQWLDO� �EDVHG�RQ�1=6�������������DQG�WKH�$XJXVW������DPHQGPHQW� WR�

WKH�%XLOGLQJ�&RGH���
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%HFD�������-XQH������
�����������1=�������������������SDJH���

²� (VWLPDWH�WKH�VHLVPLF�DQG�OLTXHIDFWLRQ�LQGXFHG�VHWWOHPHQWV�XQGHU�ERWK�8/6�DQG�6/6�VWDWHV��
²� $Q�DVVHVVPHQW�RI�WKH�ULVN�RI�ODWHUDO�VSUHDGLQJ��
²� $GYLVLQJ�RQ�WKH�VXLWDELOLW\�RI�WKH�ODQG�IRU�UHVLGHQWLDO�DQG�EXVLQHVV�XVHV�DQG�DVVRFLDWHG�URDGLQJ��VWRUP�

ZDWHU�DQG�GUDLQDJH�LQIUDVWUXFWXUH��
²� $�SUHOLPLQDU\�DVVHVVPHQW�RQ�WKH�GHJUHH�DQG�H[WHQW�RI�JURXQG�VWUHQJWKHQLQJ�WKDW�PD\�EH�UHTXLUHG�WR�

EULQJ�WKH�ODQG�XS�WR��VXLWDEOH�OHYHO�IRU�UHVLGHQWLDO�DQG�EXVLQHVV�GHYHORSPHQW��DQG�
²� 3URYLGLQJ� KLJK�OHYHO� DGYLFH� RQ� WKH� PLWLJDWLRQ� PHWKRGV� DQG� LQGLFDWLYH� FRVWV� IRU� DSSURSULDWH� JURXQG�

LPSURYHPHQW�PHWKRGV��
�� 3UHSDUDWLRQ�RI�D�VLQJOH�*HRWHFKQLFDO�,QYHVWLJDWLRQ�DQG�$VVHVVPHQW�5HSRUW��SUHVHQWLQJ�WKH�ILQGLQJV�RI�WKH�

DVVHVVPHQW�DQG�GLVFXVVLRQ�RQ�WKH�DVSHFWV�JLYHQ�DERYH�IRU�WKH�+DOVZHOO�2'3�DUHDV��

7KH�H[WHQWV� RI� WKH� JHRWHFKQLFDO� LQYHVWLJDWLRQ� JLYHQ� LQ� WKH�&RQVXOWDQF\�6HUYLFHV�$JUHHPHQW� �&RQWUDFW�1R��
�����������9DULDWLRQ����ZHUH�GLVFXVVHG�DQG�DJUHHG�GXULQJ�D�NLFN�RII�PHHWLQJ�EHWZHHQ�&&&�DQG�%HFD�RQ�
���1RYHPEHU��������

� �
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%HFD�������-XQH������
�����������1=�������������������SDJH���

�� 6LWH�'HVFULSWLRQ�

���� 2FWREHU������'HVN�6WXG\��
3ULRU� WR�XQGHUWDNLQJ� WKLV� LQWUXVLYH� JHRWHFKQLFDO� LQYHVWLJDWLRQ��%HFD�SUHSDUHG�D�'HVN�6WXG\� RI� WKH�+DOVZHOO�
2'3� DUHDV� IRU� &&&�� 7KH� SXUSRVH� RI� WKH� GHVN� VWXG\� ZDV� WR� XVH� SXEOLFDOO\� DYDLODEOH� LQIRUPDWLRQ� DQG�
LQIRUPDWLRQ�DYDLODEOH� IURP�&&&�VRXUFHV� WR�SURYLGH�D�JHQHUDO�RYHUYLHZ�RI� WKH� OLNHO\�JURXQG�FRQGLWLRQV�DQG�
JURXQG� ULVNV�� ZLWKRXW� XQGHUWDNLQJ� DQ\� LQWUXVLYH� LQYHVWLJDWLRQ�� 7KH� *HRWHFKQLFDO� 'HVN� 6WXG\� UHSRUW� �1=��
���������IRU�&&&�+DOVZHOO�2'3�GDWHG����2FWREHU������VKRXOG�EH�UHDG�LQ�FRQMXQFWLRQ�ZLWK�WKLV�JHRWHFKQLFDO�
LQWHUSUHWDWLYH�UHSRUW���

���� *HQHUDO�
7KH�&&&�GHILQHG�ERXQGDULHV�IRU�WKH�IRXU�DUHDV�KDYH�EHHQ�DGRSWHG�DV�WKH�VLWH�H[WHQWV�IRU�WKLV�JHRWHFKQLFDO�
LQYHVWLJDWLRQ� �UHIHU� )LJXUH� ���� )RU� WKH� SXUSRVHV� RI� WKH� LQYHVWLJDWLRQ�� %HFD� KDV� GLYLGHG� WKH� +DOVZHOO� 2'3�
DUHDV� LQWR�DQ�DOSKD�QXPHULF�JULG��DV�VKRZQ� LQ�)LJXUH����7KH�DOSKD�QXPHULF�JULG�KDV�EHHQ�XVHG� WR�SURYLGH�
DUHD�VSHFLILF�JHRWHFKQLFDO�UHFRPPHQGDWLRQV�DV�SDUW�RI�WKLV�VWXG\���

�

)LJXUH�����6LWH�([WHQWV�'LYLGHG�LQWR�$OSKD�1XPHULF�*ULG��&*'�'DWD��DV�RI����������LQ�WKH�EDFNJURXQG��

7KH�WRSRJUDSK\�RI� WKH�+DOVZHOO�2'3�DUHDV� LV�JHQHUDOO\�QHDU�KRUL]RQWDO�ZLWK�JHQWOH�XQGXODWLRQV��(OHYDWLRQV�
PHDVXUHG� DFURVV� WKH� VLWH� UDQJH� IURP� ��P� WR� ��P� 5HGXFHG� /HYHO� �5/��� DFFRUGLQJ� WR� WKH� &KULVWFKXUFK�
'UDLQDJH�'DWXP����/RFDOO\� WKHUH�DUH�PLQRU�YDULDWLRQV� LQ�HOHYDWLRQ�DVVRFLDWHG�ZLWK�VSHFLILF�IHDWXUHV�VXFK�DV�
GUDLQDJH�GLWFKHV�DQG�ZDWHU�FRXUVHV��7KH�H[FHSWLRQ�WR�WKLV�LV�DORQJ�WKH�VRXWKHUQ�ERXQGDULHV�RI�5����5���DQG�
5����ZKHUH�WKH�JURXQG�ULVHV�DW�WKH�IRRW�RI�WKH�3RUW�+LOOV�WR�DSSUR[LPDWHO\���P�5/��
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%HFD�������-XQH������
�����������1=�������������������SDJH���

���� $UHD�5���
$UHD�5���LV�ERXQGHG�E\�+DOVZHOO�-XQFWLRQ�5RDG�WR�WKH�QRUWK��0XUSK\V�5RDG�WR�WKH�ZHVW��4XDLIHV�5RDG�DQG�
&DQG\V�5RDG�WR�WKH�VRXWK��DQG�6DE\V�5RDG�DQG�+DOVZHOO�5RDG�WR�WKH�HDVW��7KH�DUHD�LV�SULPDULO\�XVHG�IRU�
DJULFXOWXUH�ZLWK�VHYHUDO� LVRODWHG�UHVLGHQWLDO�SURSHUWLHV�DOVR�ORFDWHG�ZLWKLQ�WKH�DUHD��)DUPODQG�H[WHQGV�VRXWK�
DQG�ZHVW�RI�5����7KH�DUHD�LPPHGLDWHO\�WR�WKH�QRUWK�DQG�HDVW�LV�UHVLGHQWLDO��

���� $UHD�5���
$UHD�5���LV�ERXQGHG�E\�*ORYHUV�5RDG�WR�WKH�QRUWK��+DOVZHOO�5RDG�WR�WKH�ZHVW��DQG�.HQQHG\V�%XVK�5RDG�WR�
WKH�HDVW��7KH�DUHD� LV�SULPDULO\�XVHG� IRU�DJULFXOWXUH�ZLWK�VHYHUDO� LVRODWHG� UHVLGHQWLDO�SURSHUWLHV�DOVR� ORFDWHG�
ZLWKLQ�WKH�DUHD��7KH�VXUURXQGLQJ�DUHD�LV�UHVLGHQWLDO�WR�WKH�QRUWK��DQG�UXUDO�WR�WKH�HDVW��ZHVW�DQG�VRXWK���

���� $UHD�5���
$UHD�5���LV�ERXQGHG�E\�6SDUNV�5RDG�WR�WKH�QRUWK��.HQQHG\V�%XVK�5RDG�WR�WKH�ZHVW��&DVKPHUH�5RDG�WR�WKH�
VRXWK��DQG�6XWKHUODQGV�5RDG�WR�WKH�HDVW��$�ODUJH�SRUWLRQ�RI�WKH�DUHD�LV�XVHG�IRU�DJULFXOWXUH��7KH�QHZ�)LQGOD\�
$YHQXH� 6XEGLYLVLRQ� H[LVWV� RII� .HQQHG\V� %XVK�5RDG� DQG� WKHUH� DUH� VHYHUDO� LVRODWHG� UHVLGHQWLDO� SURSHUWLHV�
ORFDWHG�ZLWKLQ� WKH�DUHD��$� KRUVH� WUDFN�DQG�VWDEOHV� LV� ORFDWHG� LQ� WKH�VRXWK�HDVWHUQ� FRUQHU�RI� WKH�DUHD��7KH�
VXUURXQGLQJ�DUHD�LV�UHVLGHQWLDO�WR�WKH�QRUWK�DQG�ZHVW��DQG�UXUDO�WR�WKH�HDVW��$�FROOHFWLRQ�RI�KRXVHV�OLHV�GLUHFWO\�
WR�WKH�VRXWK�DW�WKH�IRRW�RI�WKH�3RUW�+LOOV��

���� $UHD�5���
$UHD�5��� LV�ERXQGHG�E\�6SDUNV�5RDG�WR�WKH�QRUWK��6XWKHUODQGV�5RDG�WR�WKH�ZHVW��&DVKPHUH�5RDG�WR�WKH�
VRXWK��DQG�+RRQ�+D\�5RDG�WR�WKH�HDVW��5��� LV�GLYLGHG� LQWR�D�QXPEHU�RI�VHSDUDWH�EORFNV�DQG�KDV� LUUHJXODU�
ERXQGDULHV�� 7KH� DUHD� LV� SULPDULO\� XVHG� IRU� DJULFXOWXUH�� ERWK� DUDEOH� DQG� JUD]LQJ�� ZLWK� D� VPDOO� QXPEHU� RI�
LVRODWHG� UHVLGHQWLDO� SURSHUWLHV� ORFDWHG� ZLWKLQ� WKH� DUHD�� 7KH� VXUURXQGLQJ� DUHDV� DUH� PDLQO\� UXUDO�� ZLWK� WKH�
:HVWPRUHODQG�VXEGLYLVLRQ��RXWHU�VXEXUE�RI�&KULVWFKXUFK��DW�WKH�IRRW�RI�WKH�3RUW�+LOOV�ORFDWHG�WR�WKH�VRXWK�DQG�
+RRQ�+D\�WR�WKH�HDVW���

� �
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%HFD�������-XQH������
�����������1=�������������������SDJH���

�� 5HFHQW�*HRWHFKQLFDO�,QYHVWLJDWLRQ�

���� %DFNJURXQG�
7KH�VXEVXUIDFH�JHRWHFKQLFDO� LQYHVWLJDWLRQV�XQGHUWDNHQ�IRU�WKLV�VWXG\�FRPSULVHG����PDFKLQH�ERUHKROHV�DQG�
���FRQH�SHQHWUDWLRQ�WHVWV��&37V���7KH� LQYHVWLJDWLRQV�ZHUH�FRQGXFWHG� LQ� WZR�SKDVHV��ZLWK� WKH� LQLWLDO� WHVWLQJ�
WDNLQJ�SODFH�LQ�'HFHPEHU������DQG�WKH�VHFRQG�SKDVH�WDNLQJ�SODFH�LQ�-DQXDU\�������7KH�WDUJHW�GHSWK�RI�WKH�
LQYHVWLJDWLRQV� ZDV� ��P�� ZLWK� WKH� DFKLHYHG� GHSWK� YDU\LQJ� GHSHQGLQJ� RQ� WKH� VSHFLILF� JURXQG� FRQGLWLRQV�
HQFRXQWHUHG��$�VXPPDU\�RI�WKH�H[SORUDWRU\�KROHV�E\�DUHD�LV�SURYLGHG�LQ�7DEOH���EHORZ��

7DEOH���±7HVWLQJ�'HQVLW\�RI�%HFD�*HRWHFKQLFDO�,QYHVWLJDWLRQ�

1DPH� $UHD��+D�� ��%RUHKROHV� ��&RQH�3HQHWUDWLRQ�
7HVWV��&37V��

'HQVLW\�RI�%HFD�
,QYHVWLJDWLRQV�
�,QYHVWLJDWLRQV�+D��

5��� ���� �� ��� �����
5��� ��� �� �� �����
5��� ��� �� ��� �����
5��� ���� �� ��� �����
7RWDO� ���� ��� ��� �����

���� *HQHUDO�6LWH�*HRORJ\�
7KH�*16����������*HRORJ\�RI�WKH�&KULVWFKXUFK�8UEDQ�$UHD�PDS��FRYHUV�WKH�QRUWKHUQ�SDUWV�RI�5���DQG�5���
RI�WKH�+DOVZHOO�2'3�DUHD��,Q�WKHVH�DUHDV�WKH�PDS�LQGLFDWHV�WKDW�WKH�JURXQG�FRQGLWLRQV�FRPSULVH�³GRPLQDQWO\�
DOOXYLDO� VDQG� DQG� VLOW� RYHUEDQN� GHSRVLWV´� DQG� VRPH� ³DOOXYLDO� JUDYHO�� VDQG�� DQG� VLOW� RI� KLVWRULF� ULYHU� IORRG�
FKDQQHOV´�RI� WKH�<DOGKXUVW�0HPEHU�RI� WKH�6SULQJVWRQ�)RUPDWLRQ��7KHVH�GHSRVLWV�DUH�RI� WKH�+RORFHQH�DJH�
�ODVW� ������� \HDUV�� DQG� W\SLFDOO\� FRPSULVH� ODWHUDOO\� YDULDEOH� FOD\H\� VLOW� WR� ILQH� VDQG�� ZLWK� DUHDV� RI� ILQH� WR�
FRDUVH�JUDYHO�DW�YDULRXV�GHSWKV���

7KH� *16� ���������� *HRORJ\� RI� WKH� &KULVWFKXUFK� $UHD� PDS�� �)LJXUH� �� 	� $SSHQGL[� $�� FRYHUV� DOO� RI� WKH�
+DOVZHOO�2'3�DUHD�DQG�LV�FRQVLVWHQW�ZLWK�WKH����������PDS��VXJJHVWLQJ�VLPLODU�JURXQG�FRQGLWLRQV�DFURVV�WKH�
VLWH�� 7KH�PDS� LQGLFDWHV� WKDW� WKH� RYHUEDQN� GHSRVLWV� DUH� LQ� WKH� RUGHU� RI� ��� WR� ��P� WKLFN� DQG� RYHUOD\� XS� WR�
DSSUR[LPDWHO\����P�RI�XQFRQVROLGDWHG�DOOXYLDO�VHGLPHQWV��ZKLFK�WKLQ�WRZDUGV�WKH�3RUW�+LOOV��7KHVH�GHSRVLWV�
FRQVLVW�RI�LQWHUEHGGHG�XQLWV�RI�JUDYHOV��VDQG��VLOWV��FOD\�DQG�SHDW��ZLWK�WKH�XSSHUPRVW�PDMRU�JUDYHO�XQLW�EHLQJ�
WKH�5LFFDUWRQ�*UDYHO��%HQHDWK�WKH�VRXWK�RI�WKH�+DOVZHOO�2'3�DUHDV��WKH�DOOXYLDO�GHSRVLWV�DUH�DEVHQW�DQG�WKH�
EHGURFN�� FRPSULVLQJ� D� PL[WXUH� RI� EDVDOW�� WUDFK\WH�� WXII� DQG� S\URFODVWLF� GHSRVLWV� RI� WKH� /\WWHOWRQ� 9ROFDQLF�
*URXS��LV�H[SRVHG�DW�WKH�JURXQG�VXUIDFH��$OWKRXJK�QRW�VKRZQ�RQ�WKH�PDS��LW�LV�H[SHFWHG�WKDW�D�ORHVV�PDQWOH�
LV�SUHVHQW�DERYH�WKH�EHGURFN��

�

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

��%URZQ��/�-���:HHEHU��-�+��������*HRORJ\�RI�WKH�&KULVWFKXUFK�XUEDQ�DUHD��6FDOH�����������,QVWLWXWH�RI�
*HRORJLFDO�	�1XFOHDU�6FLHQFHV�JHRORJLFDO�PDS������VKHHW�������S��,QVWLWXWH�RI�*HRORJLFDO�	�1XFOHDU�
6FLHQFHV�/LPLWHG��/RZHU�+XWW��1HZ�=HDODQG��
��)RUV\WK��3�-���%DUUHOO��'�-�$���-RQJHQV��5���FRPSLOHUV��������*HRORJ\�RI�WKH�&KULVWFKXUFK�DUHD��,QVWLWXWH�RI�
*HRORJLFDO�	�1XFOHDU�6FLHQFHV�����������JHRORJLFDO�PDS�������VKHHW������S��/RZHU�+XWW��1HZ�=HDODQG��
*16�6FLHQFH��
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�

)LJXUH���±�*16�����������*HRORJ\�RI�WKH�&KULVWFKXUFK�$UHD�0DS�ZLWK�WKH�+DOVZHOO�2'3�DUHDV�

���� *URXQG�3HUIRUPDQFH�GXULQJ���������(DUWKTXDNH�6HTXHQFH�

������ /LTXHIDFWLRQ�,QWHUSUHWHG�IURP�$HULDO�3KRWRJUDSK\�

(4&�DQG� LWV�HQJLQHHUV��7RQNLQ�	�7D\ORU�YLVXDOO\� LGHQWLILHG� WKH�TXDQWLW\�RI�HMHFWHG�PDWHULDO�DULVLQJ� IURP�WKH�
�������� HDUWKTXDNH�VHTXHQFH�XVLQJ�DHULDO� SKRWRJUDSKV���2QO\� D� VPDOO� SRUWLRQ�RI� WKH�+DOVZHOO�2'3�DUHDV�
ZHUH� FRYHUHG� E\� WKH� DHULDO� SKRWRJUDSK\� LQWHUSUHWDWLRQV�� ZKLFK� (4&� FRQFOXGHG� VKRZHG� QR� REVHUYHG�
OLTXHIDFWLRQ�WR�PLQRU�REVHUYHG�OLTXHIDFWLRQ��7KH�RQO\�DYDLODEOH�SRVW�HDUWKTXDNH�DHULDO�SKRWRJUDSK\�ZDV�IURP�
WKH� ��� )HEUXDU\� ����� HDUWKTXDNH�� %HFD� KDV� DOVR� UHYLHZHG� WKLV� SKRWRJUDSK\� IRU� HYLGHQFH� RI� OLTXHIDFWLRQ��
$FURVV� WKH� VLWH�� WKH� OLTXHIDFWLRQ� REVHUYDWLRQV� YDULHG� IURP� QR� REVHUYHG� OLTXHIDFWLRQ� WR�PRGHUDWH� REVHUYHG�
OLTXHIDFWLRQ��6SHFLILF�REVHUYDWLRQV�IURP�HDFK�JULG�DUH�SUHVHQWHG�LQ�WKH�$SSHQGL[�%�RI�WKH�%HFD�'HVN�6WXG\�
UHSRUW��

������ *URXQG�&UDFNLQJ�

(4&�PDSSLQJ��GLG�QRW� LGHQWLI\�VLJQLILFDQW�JURXQG�FUDFNLQJ� LQ� WKH�+DOVZHOO�2'3�DUHDV��+RZHYHU�� WKLV�FRXOG�
SRWHQWLDOO\� EH� GXH� WR� WKH� IDFW� WKDW� PDQ\� JUHHQILHOG� DUHDV� DURXQG� &KULVWFKXUFK� ZHUH� RXWVLGH� WKH� DUHD� RI�
LQWHUHVW�IRU�(4&�PDSSLQJ��2QO\�UHVLGHQWLDO�DUHDV�ZHUH�PDSSHG�SRVW�HDUWKTXDNH��([WHQVLYH�FUDFNLQJ�UHODWHG�
������������������������������������������������������

��&DQWHUEXU\�*HRWHFKQLFDO�'DWDEDVH��������³/LTXHIDFWLRQ�,QWHUSUHWHG�IURP�$HULDO�3KRWRJUDSK\´��0DS�/D\HU�
&*'�����±����)HE������UHWULHYHG�>���������@�IURP�KWWSV���FDQWHUEXU\JHRWHFKQLFDOGDWDEDVH�SURMHFWRUELW�FRP���

��&DQWHUEXU\�*HRWHFKQLFDO�'DWDEDVH��������³2EVHUYHG�*URXQG�&UDFN�/RFDWLRQV´��0DS�/D\HU�&*'�����±����
-XO\�������UHWULHYHG�>���������@�IURP�KWWSV���FDQWHUEXU\JHRWHFKQLFDOGDWDEDVH�SURMHFWRUELW�FRP��
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WR� ODWHUDO� VSUHDGLQJ� LQ� WKH� RUGHU�RI� ��� WR����PP�ZLGH�ZDV�REVHUYHG� WR� WKH�QRUWK�RI�$UHD�5���DQG� WR� WKH�
QRUWKZHVW�RI�$UHD�5����7KHVH�FUDFNV�RFFXUUHG�ZLWKLQ����P�RI�WKH�+DOVZHOO�5LYHU��0RUH� ORFDOLVHG�FUDFNLQJ��
OHVV�WKDQ����PP�ZLGH��ZDV�REVHUYHG�EHWZHHQ�$UHDV�5���DQG�5���DQG�ZLWKLQ���P�RI�WKH�+DOVZHOO�5LYHU��

2EVHUYHG�JURXQG�FUDFNLQJ�PDSV�IRU�+DOVZHOO�2'3�DUHDV�REWDLQHG�IURP�WKH�'LJLWLVHG�*URXQG�&UDFN�/RFDWLRQ�
0DS�LQ�WKH�&DQWHUEXU\�*HRWHFKQLFDO�'DWDEDVH�DUH�GLVSOD\HG�LQ�$SSHQGL[�$��$FFRUGLQJ�WR�WKH�&*'��PDSV�RI�
WKH�JURXQG�FUDFNLQJ�ZHUH�GHULYHG�IROORZLQJ�ERWK�WKH���6HSWHPEHU������DQG����)HEUXDU\������HDUWKTXDNHV�
WR�DVVLVW�ZLWK�(4&�DQG�LQVXUDQFH�FODLPV�DQG�ERWK�GDWDVHWV�DUH�GLVSOD\HG�RQ�WKH�VDPH�ILJXUH��*URXQG�FUDFNV�
UHVXOWLQJ� IURP� ODWHUDO� VSUHDGLQJ� DQG� RWKHU� HDUWKTXDNH� UHODWHG� JURXQG�PRYHPHQWV� DUH� GLVSOD\HG� RQ� WKHVH�
ILJXUHV��

%RWK� HDUWKTXDNH� GDWD� VHWV� DUH� LQFRPSOHWH� DQG� RQO\� VKRZ� FUDFNV� REVHUYHG� E\� ILHOG� VWDII�� ,Q� SDUWLFXODU��
PDSSLQJ�IROORZLQJ�WKH���6HSWHPEHU������HDUWKTXDNH�KDG�QRW�EHHQ�FRPSOHWHG�LQ�VRPH�DUHDV�RI�&KULVWFKXUFK�
EHIRUH� WKH����)HEUXDU\� �����HDUWKTXDNH�RFFXUUHG��6RPH�DUHDV�� VXFK�DV� URDG�VXUIDFHV��ZHUH� UHPHGLDWHG�
EHIRUH�JURXQG�FUDFNLQJ�FRXOG�EH�REVHUYHG��)XUWKHUPRUH��GXH� WR� WKH�VFRSH�RI� WKH�PDSSLQJ�EHLQJ�JHQHUDOO\�
OLPLWHG� WR�GHYHORSHG� UHVLGHQWLDO�DUHDV��PXFK�RI� WKH� ODQG� LQ� WKH�+DOVZHOO�2'3�DUHD�ZDV�QRW�PDSSHG��$V�D�
UHVXOW� WKH�PDSV�VKRXOG�EH�DSSOLHG� IRU�KLJK� OHYHO�SODQQLQJ�SXUSRVHV�RQO\��DV� WKH�H[WHQW�RI�JURXQG�FUDFNLQJ�
PD\�QRW�KDYH�EHHQ�OLPLWHG�WR�WKRVH�DUHDV�PDUNHG�RQ�WKH�PDS�����

���� *HRWHFKQLFDO�,QYHVWLJDWLRQ�6XPPDU\�6KHHWV�
)RU� HDFK� JULG� EORFN� �H�J�� &��� NH\� LQIRUPDWLRQ� KDV� EHHQ� VXPPDULVHG� LQ� WKH� IRUP� RI� LQGLYLGXDO� $�� VKHHWV��
ZKLFK� DUH� SURYLGHG� LQ� $SSHQGL[� '�� $Q� H[SODQDWLRQ� RI� WKH� VWUXFWXUH� RI� WKH� VXPPDU\� VKHHWV� DQG� WKH�
LQIRUPDWLRQ�WKH\�FRQWDLQ�LV�SUHVHQWHG�LQ�)LJXUH����

�

)LJXUH���±�.H\�WR�D�7\SLFDO�6XPPDU\�6KHHW�

�

� �

*HQHUDO�,QIRUPDWLRQ��

,QGLFDWLYH�7HFKQLFDO�&DWHJRU\�
DQG�*URXQGZDWHU�'HSWK�

6XPPDU\�RI�%HFD�,QYHVWLJDWLRQV�
XQGHUWDNHQ��

*HQHUDOLVHG�6RLO�3URILOH�EDVHG�
RQ�%HFD�,QYHVWLJDWLRQV��&&&�
3URYLGHG�5HSRUWV�	�&DQWHUEXU\�
*HRWHFKQLFDO�'DWDEDVH�VRXUFHG�
,QYHVWLJDWLRQ��

6XPPDU\�RI�(VWLPDWHG�
/LTXHIDFWLRQ�,QGXFHG�
6HWWOHPHQWV��
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�� *URXQG�0RGHO�

���� *HQHUDO�6RLO�3URILOH�
7KH�JHQHUDO�VRLO�SURILOH�LV�FRQVLVWHQW�ZLWK�WKH�SXEOLVKHG�UHJLRQDO�JHRORJ\��FRQVLVWLQJ�SUHGRPLQDQWO\�RI�DOOXYLDO�
JUDYHOV��VLOWV��DQG�VDQGV��3HDW�ZDV�HQFRXQWHUHG� LQ�D�QXPEHU�RI�ERUHKROHV��6XEVXUIDFH�VRLO� FRQGLWLRQV�DUH�
YHUWLFDOO\�DQG�KRUL]RQWDOO\�YDULDEOH�DFURVV�WKH�+DOVZHOO�2'3�DUHDV��DV�VXJJHVWHG�E\�WKH�SXEOLVKHG�JHRORJ\��
7KH�XSSHU�SRUWLRQ�RI�WKH�VRLO�SURILOH�FRPSULVHV�GLVFRQWLQXRXV�LQWHUEHGGHG�FOD\��VLOW�DQG�VDQG�ZLWK�RFFDVLRQDO�
SHDW� OHQVHV��&RQVLVWHQF\� RI� WKH�FRKHVLYH�VRLOV� UDQJHV� IURP�YHU\� VRIW� WR� VWLII� DQG� WKH�GHQVLW\� RI� WKH�VDQGV�
UDQJHV�IURP�YHU\�ORRVH�WR�PHGLXP�GHQVH��$FURVV�WKH�VLWH��WKH�WKLFNQHVV�RI�WKHVH�XSSHU�XQLWV�UDQJHV�IURP��P�
WR�RYHU���P���

7KLV�XSSHU�SURILOH� LV� W\SLFDOO\�XQGHUODLQ�E\� WKH� ORRVH� WR�YHU\�GHQVH�6SULQJVWRQ�)RUPDWLRQ�JUDYHO��7KH� OD\HU�
ZDV�GLVFRQWLQXRXV� DQG�QRW�REVHUYHG� DFURVV�DOO� WKH�+DOVZHOO�2'3�DUHDV�� ,W�ZDV�HQFRXQWHUHG�DW� GHSWKV�RI�
EHWZHHQ��P�DQG���P���

8QGHUO\LQJ� WKH� 6SULQJVWRQ� )RUPDWLRQ� JUDYHO�� WKH� VRLO� SURILOH� LV� VLPLODU� LQ� FRPSRVLWLRQ� WR� WKH� XSSHU� SURILOH��
FRQVLVWLQJ�RI�GLVFRQWLQXRXV�LQWHUEHGGHG�FOD\��VLOW��VDQG�DQG�RFFDVLRQDO�SHDW�OHQVHV�RI�VLPLODU�FRQVLVWHQF\�DQG�
GHQVLW\��7KLV�SURILOH� WKLFNQHVV�UDQJHG�IURP���P�WR���P��ZKHUH� LQYHVWLJDWLRQV�ZHUH�WHUPLQDWHG��7KLV�SURILOH�
ZDV�QRW�REVHUYHG�LQ�WKH�ERUHKROHV�ZKHUH�WKH�6SULQJVWRQ�)RUPDWLRQ�JUDYHO�H[WHQGHG�WR���P��

7KH�ORZHVW�PDMRU�VRLO�KRUL]RQ�LGHQWLILHG�GXULQJ�WKH�ILHOG�LQYHVWLJDWLRQV�ZDV�WKH�PHGLXP�GHQVH�WR�YHU\�GHQVH�
5LFFDUWRQ� *UDYHO�� ,Q� VRPH� LQVWDQFHV� WKLV� JUDYHO� OD\HU� ZDV� GLUHFWO\� RYHUODLQ� E\� WKH� 6SULQJVWRQ� )RUPDWLRQ�
JUDYHO� DQG� GLIIHUHQWLDWLRQ� EHWZHHQ� WKH� WZR� ZDV� QRW� DOZD\V� REYLRXV�� 7KH� VKDOORZHVW� GHSWK� DW� ZKLFK� WKH�
5LFFDUWRQ�*UDYHO�ZDV�HQFRXQWHUHG�ZDV���P��7KH�WHUPLQDWLRQ�RI�ERUHKROHV�DW���P�PHDQW�WKDW�WKH�5LFFDUWRQ�
*UDYHO�ZDV�QRW�REVHUYHG�DFURVV�WKH�+DOVZHOO�2'3�DUHDV��%DVHG�RQ�WKH�SXEOLVKHG�&KULVWFKXUFK�JHRORJ\�LW�LV�
H[SHFWHG� WKDW� WKH� 5LFFDUWRQ�*UDYHO� LV� SUHVHQW� DFURVV� WKH� VLWH�� LQGLFDWLYHO\� EHWZHHQ� ��P� DQG� ��P� GHSWK��
DOWKRXJK�WKH�DFWXDO�GHSWK�PD\�YDU\�PRUH�WKDQ�WKLV��

*HQHUDOLVHG� VRLO� SURILOHV� IRU� HDFK� JULG� UHOHYDQW� WR� WKH� +DOVZHOO� 2'3� DUHDV� DUH� SUHVHQWHG� LQ� $SSHQGL[� '��
7KHVH� DUH� EDVHG� RQ� D� FRPELQDWLRQ� RI� %HFD� LQYHVWLJDWLRQV�� LQIRUPDWLRQ� IURP� WKH�&DQWHUEXU\�*HRWHFKQLFDO�
'DWDEDVH��DQG�UHSRUWV�SURYLGHG�WR�%HFD�E\�&&&��7KH\�DUH�JHQHUDOLVHG�SURILOHV��FRQVLVWHQW�ZLWK�WKH�GHQVLW\�
RI�LQYHVWLJDWLRQV�LQ�WKH�DUHDV�������

,QGLFDWLYH� JHRORJLFDO� FURVV�VHFWLRQV� DUH� SUHVHQWHG� LQ� $SSHQGL[� &�� 7KHVH� SURYLGH� DQ� LQWHUSUHWDWLRQ� RI� WKH�
VXEVXUIDFH�FRQGLWLRQV�EDVHG�RQ� WKH�HYLGHQFH�DYDLODEOH��$GGLWLRQDO� LQIRUPDWLRQ�ZRXOG�EH� UHTXLUHG� WR� UHILQH�
WKH�LQWHUSUHWDWLRQV�WR�FRYHU�HDFK�FRPSOHWH�DUHD���

���� $UHD�:LGH�6RLO�3URILOHV��

������ $UHD�5���

�������� ,QYHVWLJDWLRQ�6XPPDU\�

6XEVXUIDFH� JHRWHFKQLFDO� LQYHVWLJDWLRQV� ZLWKLQ� WKH� 5��� DUHD� FRPSULVHG� WZR� ERUHKROHV� DQG� ��� &37V� DV�
VXPPDULVHG�LQ�7DEOH����

�

�
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7DEOH�����6XPPDU\�RI�5���*HRWHFKQLFDO�,QYHVWLJDWLRQV�

,QYHVWLJDWLRQ�,'� *ULG�5HIHUHQFH� 'HSWK�RI�,QYHVWLJDWLRQ��P�EJO��

%+��� &�� ������
%+��� )�� ������
&37��� &�� �����
&37��� &�� �����
&37��� &�� �����
&37��� &�� �����
&37��� '�� �����
&37��� '�� �����
&37��� '�� ������
&37��� '�� �����
&37��� '�� ������
&37��� (�� ������
&37��� (�� ������
&37��� (�� ������
&37��� (�� ������
&37��� )�� ������
&37��� )�� ������

�������� 6RLO�&RQGLWLRQV�

7KH� WZR� ERUHKROHV� ZHUH� GULOOHG� DW� WKH� QRUWK�ZHVWHUQ� DQG� VRXWK�HDVWHUQ� HQGV� RI� WKH� DUHD�� 7KH� JURXQG�
FRQGLWLRQV� ZHUH� UHODWLYHO\� FRQVLVWHQW� EHWZHHQ� WKH� WZR�� %RWK� KDG� DQ� XSSHU� VRLO� SURILOH� FRQVLVWLQJ� RI�
LQWHUEHGGHG�FOD\��VLOW�DQG�VDQG�ZLWK�RFFDVLRQDO�OHQVHV�RI�SHDW��7KH�FRKHVLYH�VRLOV�ZHUH�YHU\�VRIW�WR�ILUP�DQG�
WKH�QRQ�FRKHVLYH�VRLOV�ZHUH� ORRVH� WR�PHGLXP�GHQVH�� ,Q�%+���� LQ� WKH�QRUWKZHVW�RI� WKH�DUHD�� WKH�XSSHU�VRLO�
SURILOH�ZDV�REVHUYHG�WR�D�GHSWK�RI�����P��,Q�%+����LQ�WKH�VRXWKHDVW�RI�WKH�DUHD��LW�ZDV�REVHUYHG�WR�D�GHSWK�
RI����P��8QGHUO\LQJ�WKH�XSSHU�VRLO�SURILOH�ZDV�D�PHGLXP�GHQVH�WR�GHQVH�VDQG\�JUDYHO��,Q�%+����JUDYHO�ZDV�
REVHUYHG� WR� D� GHSWK� RI� ����P�� ZKHUH� WKH� ERUHKROH� ZDV� WHUPLQDWHG� GXH� WR� DUWHVLDQ� SUHVVXUHV� EHLQJ�
GHYHORSHG�LQ�WKH�ERUHKROH��,Q�%+����JUDYHO�ZDV�REVHUYHG�WR�D�GHSWK�RI�����P��DQG�ZDV�XQGHUODLQ�E\�D�SURILOH�
FRPSULVLQJ�ILUP�FOD\��VLOW�DQG�SHDW��DQG�ORRVH�WR�PHGLXP�GHQVH�VDQG��7KLV�ZDV�REVHUYHG�WR�D�GHSWK�RI�����P��
7KH�XSSHU� ����P� LGHQWLILHG� LQ� WKH� ERUHKROHV� FRQVLVW� RI� DOOXYLDO� GHSRVLWV� RI� WKH�6SULQJVWRQ�)RUPDWLRQ�� 7KH�
6SULQJVWRQ� )RUPDWLRQ� LV� XQGHUODLQ� E\� GHQVH� 5LFFDUWRQ� *UDYHO�� ZKLFK� LV� REVHUYHG� WR� D� GHSWK� RI� �����P��
ZKHUH�%+���ZDV�WHUPLQDWHG��

&37�GDWD�ZDV�XVHG�WR�LQYHVWLJDWH�WKH�VRLO�SURILOH�EHWZHHQ�WKH�ERUHKROHV��7KH�WDUJHW�GHSWK�RI�WKH�&37V�ZDV�
��P��6KDOORZ�UHIXVDO�RFFXUUHG�ZKHQ�D�GHQVH� OD\HU�ZDV�HQFRXQWHUHG�DQG� LW�KDV�EHHQ�DVVXPHG� WKDW� WKHVH�
UHIXVDO� GHSWKV� UHSUHVHQW� WKH� WRS� RI� D� JUDYHO� OD\HU�� DOWKRXJK� WKLV� ZRXOG� QHHG� WR� EH� FRQILUPHG� E\� IXUWKHU�
H[SORUDWRU\�KROHV��7KH�GHSWK�RI�UHIXVDO�FDQ�JHQHUDOO\�EH�UHODWHG�WR�WKH�WRS�RI�WKH�JUDYHO�OD\HU�HQFRXQWHUHG�LQ�
WKH� ERUHKROHV�� $V� UHIXVDO� RFFXUV� LW� KDV� QRW� EHHQ�SRVVLEOH� WR� GHWHUPLQH� WKH� WKLFNQHVV� RI� WKH� JUDYHO� RU� WKH�
QDWXUH�RI�WKH�VRLO�SURILOH�EHQHDWK���

7KH�XSSHU�VRLO�SURILOH�LQWHUSUHWHG�IURP�WKH�&37V�FRPSULVHV�FOD\��VLOW��VDQG�DQG�RUJDQLF�VRLO��7KH�VKDOORZHVW�
UHIXVDOV� RFFXUUHG� LQ� WKH� QRUWKZHVW� SRUWLRQ� RI� WKH� DUHD� DURXQG�%+����&37V����� UHIXVHG�DW� GHSWKV� UDQJLQJ�
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WKH�6SULQJVWRQ�)RUPDWLRQ��1R�SHDW�ZDV�REVHUYHG��&RKHVLYH�VRLOV�ZHUH�YHU\�VRIW� WR� ILUP�DQG�QRQ�FRKHVLYH�
VRLOV�ZHUH�YHU\�ORRVH�WR�PHGLXP�GHQVH��7KH�GHSWK�RI�WKLV�OD\HU�UDQJHG�IURP����P�WR�����P��7KLV�LV�XQGHUODLQ�
E\�D� OD\HU�RI�PRVWO\�PHGLXP�GHQVH�WR�GHQVH�6SULQJVWRQ�)RUPDWLRQ�JUDYHO��*UDYHO�ZDV�REVHUYHG�WR�GHSWKV�
UDQJLQJ�IURP���P�WR���P��$FURVV�WKH�DUHD��WKH�JUDYHO�OD\HU�KDG�D�WKLFNQHVV�RI����P�WR����P��7KH�JUDYHO�ZDV�
XQGHUODLQ�E\�LQWHUEHGGHG�FOD\��VLOW��VDQG�DQG�SHDW��&RKHVLYH�VRLOV�ZHUH�YHU\�VRIW�WR�VWLII��QRQ�FRKHVLYH�VRLOV�
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7KH�XSSHU�VRLO�SURILOH� LQWHUSUHWHG�IURP�WKH�&37�GDWD�FRPSULVHG� LQWHUEHGGHG�FOD\��VLOW��VDQG�DQG�RFFDVLRQDO�
OHQVHV� RI� RUJDQLF� VRLO�� &37V� UHIXVHG� DW� GHSWKV� UDQJLQJ� IURP� ���P� WR� ����P�� &37V� ������ DUH� UHODWLYHO\�
FRQVLVWHQW�ZLWK�%+����VKRZLQJ�DQ�H[SHFWHG�DPRXQW�RI�YDULDELOLW\�LQ�WKH�GHSWK�WR�WKH�LQIHUUHG�JUDYHO�OD\HU��7KH�
JUDYHO�OD\HU�DSSHDUV�WR�EH�GHHSHU�WR�WKH�QRUWK��E\�DERXW��P���VKDOORZHU�WR�WKH�ZHVW�DQG�VRXWKZHVW��E\�DERXW�
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ERWK� ODWHUDOO\�DQG� YHUWLFDOO\��7KH� WKLFNQHVV�RI� WKH� XSSHU�SURILOH� UDQJHV� IURP����P� WR�RYHU���P��7KH�XSSHU�
SURILOH� LV� WKLFNHVW� LQ� *ULG� &��� 7KH� SURILOH� LV� �����P� WKLFN� LQ� %+��� ZKHUH� LW� LV� XQGHUODLQ� E\� GHQVH� JUDYHO�
LQWHUSUHWHG�WR�EH�5LFFDUWRQ�*UDYHO��&37V��������DQG����DUH�FRQVLVWHQW�ZLWK�D�GHHS�XSSHU�VRLO�SURILOH��&37V�
���DQG����GLG�QRW�UHIXVH�EHIRUH�WKH���P�WDUJHW�GHSWK�DQG�&37���UHIXVHG�DW������P��&37���LQ�*ULG�(��DQG�
&37��� LQ�*ULG�'��DOVR� LQGLFDWH�D�GHHS�XSSHU�VRLO�SURILOH��ERWK�&37V�UHDFKLQJ� WKH���P�WDUJHW�GHSWK��%RWK�
&37V�DUH�ORFDWHG�DW�WKH�EDVH�RI�WKH�3RUW�+LOOV��7KH�UHVW�RI�WKH�PDLQ�ERG\�RI�WKH�VLWH�KDV�DQ�XSSHU�SURILOH�RI�
YDU\LQJ�WKLFNQHVV��,Q�%+���WKH�XSSHU�VRLO�SURILOH�ZDV����P�WKLFN��DQG�LQ�%+���LW�ZDV����P�WKLFN��7KH�&37V�
RYHU�WKLV�DUHD�UHIXVHG�DW�GHSWKV�UDQJLQJ�IURP����P�WR������P��DOWKRXJK�PRVW�UHIXVHG�VKDOORZHU�WKDQ���P��
7KH�XSSHU�SURILOH�LV�XQGHUODLQ�E\�PHGLXP�GHQVH�WR�GHQVH�6SULQJVWRQ�)RUPDWLRQ�JUDYHO��,Q�%+���WKLV�JUDYHO�
ZDV�REVHUYHG�IURP����P�WR������P��LQWHUEHGGHG�ZLWK�D�OD\HU�RI�PHGLXP�GHQVH�WR�GHQVH�VDQG�IURP������P�
WR�����P��,Q�%+���JUDYHO�ZDV�REVHUYHG�IURP����P�WR������P�� LQWHUEHGGHG�ZLWK� OD\HUV�RI�GHQVH�VDQG�IURP�
���P�WR����P�DQG������P�WR�����P��7KH�JUDYHO�ZDV�LQWHUSUHWHG�WR�EH�5LFFDUWRQ�*UDYHO�IURP������P��,Q�WKH�
QRUWK� HDVW� RI� WKH� DUHD� WKH� XSSHU� VRLO� SURILOH� KDG� D� WKLFNQHVV� RI� ���P� WR� ����P�� EHLQJ� WKLFNHU� WR� WKH� HDVW��
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%HFD�������-XQH������
�����������1=�������������������SDJH����

0HGLXP�GHQVH�JUDYHO�RI�WKH�6SULQJVWRQ�)RUPDWLRQ�ZDV�REVHUYHG�IURP����P�WR�WKH�HQG�RI�WKH�KROH�DW������P�
LQ�%+����

,QGLFDWLYH�JHRORJLFDO�FURVV�VHFWLRQV�FRYHULQJ�5���DUH�SUHVHQWHG�LQ�$SSHQGL[�&�����

��������*URXQGZDWHU�&RQGLWLRQV�

7KH�GHSWK�WR�JURXQGZDWHU�DQG�VRXUFH�RI�WKH�LQIRUPDWLRQ�LV�VXPPDULVHG�LQ�7DEOH����

7DEOH�����6XPPDU\�RI�5���0HGLDQ�*URXQGZDWHU�/HYHOV�

*ULG�5HIHUHQFH� 6RXUFH�RI�,QIRUPDWLRQ� 'HSWK�WR�*URXQGZDWHU��P�EJO��

&�� *16�0HGLDQ� ����
'�� *16�0HGLDQ� ����
(�� %HFD�&37� ����
%�� *16�0HGLDQ� ����
'�� *16�0HGLDQ� ����
(�� %HFD�&37� �����
&�� *16�0HGLDQ� ����
'�� *16�0HGLDQ� ����
(�� %HFD�&37� ����
%�� *16�0HGLDQ� ����
$��� *16�0HGLDQ� ����
�

� �
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%HFD�������-XQH������
�����������1=�������������������SDJH����

�� *HRWHFKQLFDO�&RQVLGHUDWLRQV�

���� $VVHVVPHQW�RI�3HUIRUPDQFH�XQGHU�6WDWLF�&RQGLWLRQV�

������ 6HWWOHPHQW�DQG�*URXQG�'LVSODFHPHQW�$VSHFWV�

6HWWOHPHQW�RI�XQGHUO\LQJ�VRLOV�XQGHU�VWDWLF�FRQGLWLRQV�VKRXOG�EH�FRQVLGHUHG�IRU�DQ\�GHYHORSPHQW�ZLWKLQ� WKH�
+DOVZHOO� 2'3� DUHDV�� 6HWWOHPHQW� ZLOO� UHVXOW� IURP� VWUHVV� FKDQJHV� LQ� WKH� JURXQG�� VXFK� DV� ORDGV� IURP�
HDUWKTXDNHV�� EXLOGLQJV�� LQIUDVWUXFWXUH� HWF�� DQG�RU� IURP� HQYLURQPHQWDO� FKDQJHV� VXFK� DV� D� ORZHULQJ� RI�
JURXQGZDWHU�OHYHOV��6LJQLILFDQW�DUHDV�RI�WKH�QHDU�VXUIDFH�VRLOV�ZLWKLQ�+DOVZHOO�2'3�DUHDV�DUH�JHQHUDOO\�VLOW\�
PDWHULDOV�ZKLFK�ZLOO� H[SHULHQFH�ERWK�HODVWLF� VHWWOHPHQW� �LPPHGLDWH� LQ�QDWXUH��DQG�FRQVROLGDWLRQ�VHWWOHPHQW�
�ZKLFK�LV�WLPH�GHSHQGHQW��ZKHQ�VXEMHFW�WR�VWUHVV�FKDQJHV��

$UHDV�ZLWK�ZHDN�EHDULQJ�VRLOV��VXFK�DV�WKRVH�OLVWHG�LQ�7DEOH������LI�ORDGHG�EH\RQG�WKHLU�DOORZDEOH�FDSDFLW\��
FDQ�VXIIHU�EHDULQJ�FDSDFLW\�GHIRUPDWLRQ��3URSHU�FDUH�VKRXOG�EH�WDNHQ�LQ�GHVLJQLQJ�WKH�IRXQGDWLRQV�LQ�DUHDV�
ZLWK� ZHDN� EHDULQJ� VRLOV�� VR� DV� QRW� WR� H[FHHG� WKH� VDIH� �GHSHQGDEOH�� RU� DOORZDEOH� EHDULQJ� FDSDFLW\�� 7KH�
VWUHQJWK� DQG� VWLIIQHVV� RI� WKH� VRLOV� FRXOG� EH� LPSURYHG� WKURXJK� DUHD� ZLGH� PHWKRGV�� VXFK� DV� VXUFKDUJLQJ��
H[FDYDWLRQ�DQG�UH�FRPSDFWLRQ��JURXQG�LPSURYHPHQW��HWF��EHIRUH�FRQVWUXFWLRQ��DOWKRXJK�WKH�HFRQRPLF�YLDELOLW\�
RI�WKHVH�PHWKRGV�ZRXOG�QHHG�WR�EH�FRQVLGHUHG�LQ�VRPH�GHWDLO�� ,I� IRXQGDWLRQV�IRU�IXWXUH�GHYHORSPHQW�DUH�WR�
EH�GHVLJQHG�RQ�D�VLWH�VSHFLILF�EDVLV��FDUH�PXVW�EH�WDNHQ�WR�XQGHUVWDQG�WKH�VLWH�VSHFLILF�JURXQG�FRQGLWLRQV��

7KH�H[WHQW� RI� OD\HUV� RI� SHDW� DQG� RUJDQLF� VRLOV� HQFRXQWHUHG� LQ� WKH� ERUHKROHV� GXULQJ� WKH�'HFHPEHU� ����� ��
-DQXDU\� ����� JHRWHFKQLFDO� LQYHVWLJDWLRQ� DUH� SUHVHQWHG� LQ� 7DEOH� ���� 'HSHQGLQJ� RQ� WKH� SURSRVHG� W\SH� RI�
GHYHORSPHQW��WKH�IRXQGDWLRQ�GHSWK��VWUXFWXUDO�SHUIRUPDQFH�UHTXLUHPHQWV��HWF���FDUHIXO�FRQVLGHUDWLRQ�ZLOO�QHHG�
WR�EH�JLYHQ�WR�GHYHORSPHQW�DERYH�WKH�SHDW��3HDW�OD\HUV�DUH�ZHDNHU�DQG�PXFK�PRUH�FRPSUHVVLEOH�WKDQ�VRLOV�
ZLWKRXW�RUJDQLF�PDWHULDO�DQG�VXIIHU�VHWWOHPHQW�RYHU�WLPH��LUUHVSHFWLYH�RI�DQ\�VWUHVV�FKDQJH�ZLWKLQ�WKHP��7KLV�
LQFUHDVHV� WKH� ULVN� RI� DGYHUVH� WRWDO� DQG� GLIIHUHQWLDO� VHWWOHPHQW� DIIHFWLQJ� DQ\� VWUXFWXUHV� SODFHG�DERYH� WKHP��
&DUH� VKRXOG� EH� WDNHQ� WR� HQVXUH� WKH� SHDW� OD\HUV� DUH� HLWKHU� UHPRYHG�� LI� VKDOORZ�� RU� WKHLU� HIIHFWV� WDNHQ� LQWR�
FRQVLGHUDWLRQ�GXULQJ�DQ\�GHYHORSPHQW�RU�IRXQGDWLRQ�GHVLJQ�DERYH�WKHP����

������ )RXQGDWLRQ�2SWLRQV��

:KHUH�WKH�JURXQG�FRUUHVSRQGV�WR�7&��WKH�GHVLJQ�RI� OLJKWZHLJKW� WLPEHU�VWUXFWXUHV�ZLWKLQ�WKH�+DOVZHOO�2'3�
DUHDV�FDQ�IROORZ�WKH�UHOHYDQW�1=6������JXLGDQFH��*LYHQ�WKH�JURXQG�ULVNV�ZLWKLQ�WKH�+DOVZHOO�2'3�DUHDV��LW�LV�
OLNHO\�WKDW�WKH�VHLVPLF�FDVH�ZLOO�JRYHUQ�WKH�IRXQGDWLRQ�GHVLJQ�IRU�ERWK�UHVLGHQWLDO�DQG�QRQ�UHVLGHQWLDO�EXLOGLQJV�
IRU�7&��DQG�7&��DUHDV��

������ 6ORSH�,QVWDELOLW\�

6ORSH�LQVWDELOLW\��LQ�JHQHUDO��LV�QRW�FRQVLGHUHG�D�KLJK�ULVN�IRU�+DOVZHOO�2'3�DUHDV�DV�WKH�DUHDV�DUH�UHODWLYHO\�
IODW�LQ�WRSRJUDSK\��+RZHYHU��WKH�H[FHSWLRQ�WR�WKLV�ZRXOG�EH�DUHDV�LPPHGLDWHO\�QH[W�WR�µIUHH�IDFHV¶��QDWXUDO�RU�
PDQ�PDGH���/DQG�LPPHGLDWHO\�QH[W�WR� µIUHH�IDFHV¶��SDUWLFXODUO\� LI� LW� LV�DEOH�WR�EHFRPH�VDWXUDWHG��FRXOG�EH�DW�
DQ�LQFUHDVHG�ULVN�RI� LQVWDELOLW\��DOWKRXJK�WKH�H[WHQW�RI�VXFK�LQVWDELOLW\� LV� OLNHO\�WR�EH�OLPLWHG��,QVWDELOLW\�RI�WKH�
DUHDV�DW�WKH�IRRW�KLOOV�RI�WKH�3RUW�+LOOV�DUH�QRW�H[SHFWHG�WR�SRVH�D�PDMRU�ULVN��VXEMHFW�WR�VSHFLILF�DVVHVVPHQW��

������ *URXQGZDWHU�(IIHFWV��

*URXQGZDWHU�� LQ�JHQHUDO��ZDV�IRXQG�WR�EH�VKDOORZ��OHVV�WKDQ���PHWHUV�EJO��ZLWKLQ� WKH�+DOVZHOO�2'3�DUHDV���
7KLV� ZLOO� QHHG� WR� EH� FRQVLGHUHG� LQ� UHODWLRQ� WR� WKH� EHDULQJ� FDSDFLW\� RI� QHDU�VXUIDFH� VRLOV�� WKH� IHDVLELOLW\� RI�
VWRUPZDWHU� GLVSRVDO� WR� JURXQG�� WKH� HIIHFW� RQ� VXUIDFH�ZDWHU� FRXUVHV� DQG� WKH� VHLVPLF� LPSOLFDWLRQV� �UHIHU� WR�
6HFWLRQ�����
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%HFD�������-XQH������
�����������1=�������������������SDJH����

������ 3DYHPHQWV��

1HDU�VXUIDFH�VRLOV�ZLWKLQ�+DOVZHOO�2'3�DUHDV�JHQHUDOO\�FRQVLVW�RI�VLOW��VLOW\�VDQG�DQG�VDQG��7KH�FXUUHQW�&&&�
,'6�VWDQGDUGV�IRU�SDYHPHQW�FRQVWUXFWLRQ�FRYHU�WKH�VRLOV�HQFRXQWHUHG�LQ�WKH�JHRWHFKQLFDO�LQYHVWLJDWLRQ�DQG�LW�
LV� UHFRPPHQGHG� WKDW� WKHVH� EH� IROORZHG�� $� SUHOLPLQDU\� DVVHVVPHQW� RI� WKH� QHDU�VXUIDFH� VLOWV� VXJJHVWV� DQ�
LQGLFDWLYH�&%5�RI����WR����PD\�DSSO\�DQG�IRU�FRPSHWHQW�VDQG�DQG���RU�JUDYHO�D�&%5�RI���WR�����RU�SRVVLEO\�
JUHDWHU�PD\� DSSO\�� +RZHYHU�� EHFDXVH� RI� WKH� ZLGH� YDULDELOLW\�� LW� LV� UHFRPPHQGHG� WKDW� VLWH�VSHFLILF� JURXQG�
FRQGLWLRQV� DUH� LQYHVWLJDWHG� DQG� DVVHVVHG� WR� FRQILUP� WKH� JURXQG� FRQGLWLRQV� DQG� DSSURSULDWH� &%5� YDOXH��
EHIRUH�FDUU\LQJ�RXW�DQ\�GHVLJQ�RU�FRQVWUXFWLRQ���

���� $VVHVVPHQW�RI�3HUIRUPDQFH�XQGHU�6HLVPLF�&RQGLWLRQV�

������ /LTXHIDFWLRQ�$VVHVVPHQW�

��������*HQHUDO�

7KH�ORRVH�WR�PHGLXP�GHQVH�VDQGV�DQG�QRQ�SODVWLF�VLOWV�WKDW�DUH�IRXQG�LQ�WKH�VWXG\�DUHD�DUH�VXVFHSWLEOH�WR�
OLTXHIDFWLRQ�XQGHU�HDUWKTXDNH�VKDNLQJ��

��������0HWKRGRORJ\�

/LTXHIDFWLRQ� DQDO\VHV� RI� WKH� &37� GDWD� ZHUH� FDUULHG� RXW� XVLQJ� &/LT��� IROORZLQJ� WKH� PHWKRG� RI� ,GULVV� 	�
%RXODQJHU� ���������� LQFOXGLQJ� ILQHV� FRUUHFWLRQ�� )RU� WKH� FDOFXODWLRQ� RI� SRVW�OLTXHIDFWLRQ� LQGXFHG� VHWWOHPHQWV��
WKH� PHWKRG� RI� =KDQJ� HW� DO�� ��������� ZDV� XVHG�� 7KHVH� SXEOLVKHG� HPSLULFDO� HTXDWLRQV� ZHUH� LQIHUUHG� IURP�
GDWDEDVHV� FRPSLOHG� IURP�PDQ\� KLVWRULFDO� LQWHUQDWLRQDO� HDUWKTXDNHV�� (DUWKTXDNHV� DUH� XQLTXH� DQG� LPSRVH�
GLIIHUHQW�OHYHOV�RI�VKDNLQJ�LQ�GLIIHUHQW�GLUHFWLRQV�RQ�GLIIHUHQW�VLWHV��7KH�UHVXOWV�RI�WKH�OLTXHIDFWLRQ�DVVHVVPHQW�
SUHVHQWHG� LQ� WKLV� UHSRUW�DUH�EDVHG�RQ� WKH�FXUUHQW�SUREDELOLVWLF� UHJLRQDO�VHLVPLF�GHPDQGV�DQG� WKH�PHWKRGV�
UHIHUUHG� WR�DERYH�� ,W� LV� LPSRUWDQW� WR�QRWH� WKDW� WKH�DFWXDO� IXWXUH�SHUIRUPDQFH�PD\�YDU\� IURP� WKDW�ZKLFK�KDV�
EHHQ�GHVFULEHG�LQ�WKLV�DVVHVVPHQW��

�������� 3HDN�*URXQG�$FFHOHUDWLRQV��3*$V��

,QWHULP� UHFRPPHQGDWLRQV� IRU�3*$�YDOXHV� IRU�JHRWHFKQLFDO� GHVLJQ� LQ�&DQWHUEXU\�DUH�SURYLGHG� LQ� WKH�0%,(�
*XLGHOLQHV���� 7KHVH� UHFRPPHQGDWLRQV� DUH� VKRZQ� LQ� 7DEOH� ��� DQG� DUH� VOLJKWO\� KLJKHU� WKDQ� WKH� 3*$V�
GHWHUPLQHG�XVLQJ�1=6����������J� IRU�DQ�6/6�HYHQW�DQG�����J� IRU�D�8/6�HYHQW���)RU� WKH�SXUSRVHV�RI� WKLV�
DVVHVVPHQW� WKH� 3*$� YDOXHV� SURYLGHG� LQ� WKH� 0%,(� *XLGHOLQHV� KDYH� EHHQ� XVHG�� 7KH� DQWLFLSDWHG� GHVLJQ�
ZRUNLQJ�OLIH�LV�DVVXPHG�WR�EH����\HDUV�DQG�EXLOGLQJV�DUH�DVVXPHG�WR�KDYH�DQ�,PSRUWDQFH�/HYHO�����

�

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

��&/LT�Y������*HR/RJLVPLNL���

���,GULVV��,�0��DQG�%RXODQJHU��5�:���������³6RLO�OLTXHIDFWLRQ�GXULQJ�HDUWKTXDNHV´��(DUWKTXDNH�(QJLQHHULQJ�
5HVHDUFK�,QVWLWXWH�0RQRJUDSK�01�����

���=KDQJ��5REHUWVRQ�DQG�%UDFKPDQ��������³(VWLPDWLQJ�/LTXHIDFWLRQ�,QGXFHG�*URXQG�6HWWOHPHQWV�IURP�&37�
IRU�/HYHO�*URXQG´��&DQ��*HRWHFK��-�������������������

���0%,(��������5HSDLULQJ�DQG�UHEXLOGLQJ�KRXVHV�DIIHFWHG�E\�WKH�&DQWHUEXU\�HDUWKTXDNHV��0LQLVWU\�RI�
%XVLQHVV��,QQRYDWLRQ�DQG�(PSOR\PHQW�



,QWHUSUHWDWLYH�5HSRUW�RI�3UHOLPLQDU\�*HRWHFKQLFDO�,QYHVWLJDWLRQ���&&&�+DOVZHOO�2'3�

%HFD�������-XQH������
�����������1=�������������������SDJH����

7DEOH����±�,QWHULP�5HFRPPHQGDWLRQV�IRU�3*$�9DOXHV�IRU�*HRWHFKQLFDO�'HVLJQ�LQ�&DQWHUEXU\��IRU�D�0����GHVLJQ�HYHQW��

$QQXDO�SUREDELOLW\�RI�H[FHHGDQFH��DYHUDJH�RYHU�QH[W�
���\HDUV��

3*$� �J�� IRU� GHHS� RU� VRIW� VRLO� �&ODVV� '�� VLWHV��
/LTXHIDFWLRQ�WULJJHULQJ�DQDO\VLV�RQO\�

����� �����
������ �����
�

$�FRPSDULVRQ�ZLWK�WKH�FRQGLWLRQDO�3*$�YDOXHV�IRU�VLWH�VSHFLILF�OLTXHIDFWLRQ�DVVHVVPHQWV�SURYLGHG�E\�%UDGOH\�
	�+XJKHV���VKRZV�WKDW�WKH�+DOVZHOO�2'3�DUHDV�KDYH�EHHQ�VXEMHFWHG�WR�DSSUR[LPDWHO\�8/6�KRUL]RQWDO�3*$V�
IRU� WKH�6HSWHPEHU������DQG�)HEUXDU\������HYHQWV�DQG�6/6�KRUL]RQWDO�3*$V� IRU� WKH�-XQH�DQG�'HFHPEHU�
�����HYHQWV��DOO�RI�ZKLFK�KDYH�SRWHQWLDO�WR�FDXVH�OLTXHIDFWLRQ��GHSHQGLQJ�RQ�WKH�VSHFLILF�JURXQG�FRQGLWLRQV��

��������5HVXOWV�RI�/LTXHIDFWLRQ�5LVN�$VVHVVPHQW�

/LTXHIDFWLRQ� SRWHQWLDO� KDV� EHHQ� HVWLPDWHG� DW� GLVFUHWH� ORFDWLRQV� EDVHG� RQ� &37� GDWD� DW� WKHVH� ORFDWLRQV��
FRQVLGHULQJ�WKH�GHVLJQ�8/6�DQG�6/6�FDVHV��7KHVH�YDOXHV�UHIOHFW�µJUHHQILHOG¶�VHWWOHPHQWV�DQG�GR�QRW�UHIOHFW�
ORDGLQJ�E\�EXLOGLQJ� IRXQGDWLRQV��RU� ORVV�RI�JURXQG�E\�HMHFWD��ERWK�RI�ZKLFK�FDQ� OHDG� WR�JUHDWHU�VHWWOHPHQW��
7KH� FDOFXODWHG� YDOXHV� DUH� JLYHQ� WR� SURYLGH� DQ� LQGLFDWRU� RI� WKH� SRWHQWLDO� H[WHQW� DQG� UDQJH� RI� HIIHFWV��
/LTXHIDFWLRQ�FKDUDFWHULVWLFV�QHHG�WR�EH�DVVHVVHG�RYHU�WKH�IXOO�GHSWK�RI�WKH�VRLO�SURILOH�DV�VHWWOHPHQWV�UHVXOWLQJ�
IURP�VRLO�OLTXHIDFWLRQ�EHQHDWK�LQWHUPHGLDWH�µQRQ�OLTXHILDEOH¶�OD\HUV�GR�FRQWULEXWH�WR�WRWDO�JURXQG�VHWWOHPHQWV��
+HQFH� VHWWOHPHQW� HVWLPDWHV� IURP� &37V� ZLWK� VKDOORZ� UHIXVDOV� VKRXOG� EH� WDNHQ� DV� PLQLPXP� SRWHQWLDO�
VHWWOHPHQW��(VWLPDWHG�VHWWOHPHQWV�DUH�SUHVHQWHG�LQ�WKH�7DEOHV�������EHORZ��7HFKQLFDO�FDWHJRULHV�DUH�EDVHG�
RQ�OLTXHIDFWLRQ�GHIRUPDWLRQ�OLPLWV��UHIHU�WR�6HFWLRQ����������7DEOH�������

7DEOH������6XPPDU\�RI�WKH�&DOFXODWHG�/LTXHIDFWLRQ�5LVN�$VVHVVPHQW�LQ�$UHD�5���

&37�,'� 'HSWK�RI�&37�
�P��

7RWDO� WKLFNQHVV� RI� SRWHQWLDOO\�
OLTXHILDEOH�OD\HUV��P��

8/6��������������������6/6�

6HWWOHPHQW�
�PP���
������ �8/6��
����J��

�
������6/6��
����J��

7HFKQLFDO�
&DWHJRU\�

&37��� ����� ���� ���� ���� ���� 7&��
&37��� ����� ���� ���� ��� ��� 7&��
&37��� ����� ���� ���� ��� ��� 7&��
&37��� ����� ���� ���� ��� ��� 7&��
&37��� ����� ���� ���� ���� ��� 7&��
&37��� ����� ���� ���� ��� ��� 7&��
&37��� ������ ���� ���� ���� ���� 7&��
&37��� ����� ���� ���� ��� �� 7&��
&37��� ������ ���� ���� ���� ��� 7&��
&37��� ������ ���� ���� ���� ��� 7&��
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&37��� ����� ���� ���� ���� ���� 7&��
&37��� ������ ���� ���� ���� ��� 7&��
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��������&RPSDULVRQ�ZLWK�&(5$�=RQLQJ�DQG�0%,(�7HFKQLFDO�&DWHJRULHV�

)ROORZLQJ� WKH� &DQWHUEXU\� (DUWKTXDNH� VHTXHQFH� WKH� &DQWHUEXU\� (DUWKTXDNH� 5HFRYHU\� $XWKRULW\� �&(5$��
]RQHG� DUHDV� RI� IODW� ODQG� LQ� &KULVWFKXUFK� DV� HLWKHU� UHG� RU� JUHHQ�� 7KH� FULWHULD� IRU� WKLV� ]RQLQJ�� DQG� GLYLVLRQ�
EHWZHHQ�UHG�DQG�JUHHQ�]RQHV��DUH�QRW�NQRZQ��7KH�0LQLVWU\�RI�%XVLQHVV��,QQRYDWLRQ�	�(PSOR\PHQW��0%,(����
GHYHORSHG�D�FODVVLILFDWLRQ�V\VWHP�WR�FODULI\�UHSDLU�DQG�UHFRQVWUXFWLRQ�RSWLRQV�IRU�UHVLGHQWLDO�SURSHUWLHV�LQ�WKH�
&(5$�*UHHQ�=RQH��5HVLGHQWLDO�SURSHUWLHV�ZHUH�DVVLJQHG�D�WHFKQLFDO�FDWHJRU\��7&���7&��RU�7&���UHIOHFWLQJ�
ERWK�WKH�OLTXHIDFWLRQ�DQG�GDPDJH�H[SHULHQFHG�WKURXJK�WKH�HDUWKTXDNHV�DQG�D�SUHGLFWLRQ�RI�WKH�ODQG¶V�IXWXUH�
SHUIRUPDQFH���

7KH�IRXQGDWLRQ�WHFKQLFDO�FDWHJRULHV�GHILQHG�E\�0%,(�ZHUH�DV�IROORZV��

�� 7&��±�IXWXUH�ODQG�GDPDJH�IURP�OLTXHIDFWLRQ�LV�XQOLNHO\��DQG�JURXQG�VHWWOHPHQWV�IURP�OLTXHIDFWLRQ�HIIHFWV�
DUH�H[SHFWHG�WR�EH�ZLWKLQ�QRUPDOO\�DFFHSWHG�WROHUDQFHV��

�� 7&��±�PLQRU�WR�PRGHUDWH�ODQG�GDPDJH�IURP�OLTXHIDFWLRQ�LV�SRVVLEOH�LQ�IXWXUH�ODUJH�HDUWKTXDNHV��
�� 7&��±�PRGHUDWH�WR�VLJQLILFDQW�ODQG�GDPDJH�IURP�OLTXHIDFWLRQ�LV�SRVVLEOH�LQ�IXWXUH�ODUJH�HDUWKTXDNHV��

7KH� 0%,(� JXLGDQFH� SURYLGHV� D� PHWKRG� IRU� HVWLPDWLQJ� IXWXUH� ODQG� SHUIRUPDQFH� EDVHG� RQ� WKH� H[SHFWHG�
OLTXHIDFWLRQ� VHWWOHPHQW� HVWLPDWHG� IURP� GHHS� H[SORUDWRU\� KROHV�� 'HSHQGLQJ� RQ� WKH� DPRXQW� RI� SUHGLFWHG�
OLTXHIDFWLRQ�VHWWOHPHQW�WKH�IRXQGDWLRQ�WHFKQLFDO�FDWHJRU\�FDQ�EH�DVVLJQHG�DV�VXPPDULVHG�LQ�7DEOH����EHORZ��

�

�

�

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

���0%,(��������5HSDLULQJ�DQG�UHEXLOGLQJ�KRXVHV�DIIHFWHG�E\�WKH�&DQWHUEXU\�HDUWKTXDNHV��0LQLVWU\�RI�
%XVLQHVV��,QQRYDWLRQ�DQG�(PSOR\PHQW�
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7HFKQLFDO�
&DWHJRU\�

/LTXHIDFWLRQ�'HIRUPDWLRQ�/LPLWV��PP�� /LNHO\�,PSOLFDWLRQV�IRU�+RXVH�
)RXQGDWLRQV��VXEMHFW�WR�
LQGLYLGXDO�DVVHVVPHQW���9HUWLFDO� /DWHUDO�6SUHDG�

6/6� 8/6� 6/6� 8/6�

7&�� ��� ��� QLO� QLO� 6WDQGDUG�1=������±�OLNH�
IRXQGDWLRQV�ZLWK�WLHG�VODEV�

7&�� ��� ���� ��� ���� '%+�HQKDQFHG�IRXQGDWLRQ�
VROXWLRQV��VHFWLRQ������RI�WKH�
�����5HSDLULQJ�DQG�UHEXLOGLQJ�
KRXVHV�DIIHFWHG�E\�WKH�
&DQWHUEXU\�HDUWKTXDNHV��

7&�� !��� !���� !��� !���� 6LWH�VSHFLILF�IRXQGDWLRQV�DIWHU�
HQJLQHHULQJ�LQSXW�

�

)RU�WKH�SXUSRVH�RI�WKLV�JHRWHFKQLFDO�DVVHVVPHQW��WKH�WHFKQLFDO�FDWHJRULHV�KDYH�EHHQ�DVVLJQHG�EDVHG�RQ�WKH�
0%,(�JXLGDQFH��7KHVH�FDWHJRULHV�SURYLGH�DQ�LQGLFDWLRQ�RI�WKH�0%,(�5HVLGHQWLDO�7HFKQLFDO�&DWHJRULHV��EXW�LW�
LV� LPSRUWDQW�WR�QRWH�WKDW�WKH\�PD\�QRW�EH�WKH�GHILQLWLYH�FDWHJRULHV��7KLV�LV�EDVHG�RQ�RXU�XQGHUVWDQGLQJ�WKDW�
WKH� '%+� FDWHJRULHV� ZHUH� EDVHG� RQ� PXOWLSOH� GDWD� VRXUFHV�� HDFK� UDQNHG� DFFRUGLQJ� WR� WKHLU� SHUFHLYHG�
LPSRUWDQFH��QRW�MXVW�WKH�SUHGLFWHG�OLTXHIDFWLRQ�VHWWOHPHQW��+RZHYHU�%HFD�ZDV�QRW�SDUW\�WR�WKLV�LQIRUPDWLRQ�RU�
KRZ�WKH�IDFWRUV�ZHUH�ZHLJKWHG��+HQFH�LW�LV�SRVVLEOH�WKDW�D�UHYLHZ�RI�WKH�RWKHU�LQSXW�GDWD�XVHG�WR�GHYHORS�WKH�
WHFKQLFDO�FDWHJRULHV�FRXOG�UHYLVH�WKH�LQGLFDWLYH�]RQLQJ�ZLWKLQ�WKH�+DOVZHOO�2'3�DUHD�SUHVHQWHG�KHUH��

$GGLWLRQDOO\�FRQVLGHUDWLRQ�ZRXOG�QHHG�WR�EH�JLYHQ�WR�ZKHWKHU�DQ\�RI�WKH�ODQG�ZRXOG�EH�]RQHG�µUHG¶�DV�GHILQHG�
E\�&(5$��)RU�H[DPSOH�LQ�WKH�HYHQW�RI�D�6/6�HDUWKTXDNH�YHUWLFDO�VHWWOHPHQWV�XS�WR����PP�ZHUH�FDOFXODWHG�
DQG�LQ�WKH�HYHQW�RI�D�8/6�HDUWKTXDNH�YHUWLFDO�VHWWOHPHQWV�RI�XS�WR����PP�ZHUH�FDOFXODWHG���

*HQHUDOO\�� RI� WKH� ���&37V� FRQGXFWHG�� ��� RI� WKHP�KDG� FDOFXODWHG� VHWWOHPHQWV� FRUUHVSRQGLQJ� WR�7&�� ODQG��
QRWLQJ�WKDW�VRPH�RI�WKHP�UHIXVHG�DW�GHSWKV�RI�OHVV�WKDQ���P��7&��ODQG�LV�PRVW�SUHYDOHQW�LQ�$UHDV�5���DQG�
5������

/DQG� LQWHUSUHWHG� WR� EH� FODVVLILHG� DV�7&��DQG�7&�� LV�PRVW� SUHYDOHQW� LQ�$UHDV�5���DQG�5���� 6RPH�&37V�
FRUUHVSRQGLQJ� WR� 7&�� DQG� 7&�� ODQG� UHIXVHG� DW� GHSWKV� VKDOORZHU� WKDQ� ��P�� %RUHKROH� GDWD� ZDV� XVHG� WR�
FRQILUP�WKH�SUHVHQFH�RI�JUDYHO�DV�WKH�UHDVRQ�IRU�UHIXVDO�LQ�WKH�JHQHUDO�YLFLQLW\��KRZHYHU��LW�LV�UHFRPPHQGHG�
WKDW�ZKHUH�WKH�ERUHKROHV�DUH�VRPH�GLVWDQFH�IURP�WKH�&37V��WKH�JUDYHO�WKLFNQHVV�LV�SURYHG�WR�DW� OHDVW���P�
GHSWK�E\�DGGLWLRQDO�H[SORUDWRU\�KROHV���

7KH�GHQVLW\�RI�LQYHVWLJDWLRQ�DQG�JHRORJLFDO�VHWWLQJ�LV�VXFK�WKDW�WKH�WHFKQLFDO�FDWHJRULHV�IRU�WKH�+DOVZHOO�2'3�
DUHDV�FRXOG�YDU\�RYHU�UHODWLYHO\�VKRUW�GLVWDQFHV�DQG�FHUWDLQO\�ZLWKLQ�WKH�LQGLYLGXDO�JULGV�DGRSWHG�LQ�WKLV�VWXG\���
&DUU\LQJ�RXW�IXUWKHU��ORFDWLRQ�VSHFLILF��GHHS�H[SORUDWRU\�KROHV�ZRXOG�IXUWKHU�LQIRUP�WKLV�DVSHFW��

�������� ,QGLFDWLYH�7HFKQLFDO�&DWHJRU\�0DSV�

0DSV�VKRZLQJ�WKH� LQGLFDWLYH�WHFKQLFDO�FDWHJRU\�GLVWULEXWLRQ�DUH�SUHVHQWHG� LQ�$SSHQGL[�(��$�VDPSOH�PDS�LV�
VKRZQ�LQ�)LJXUH���EHORZ��
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)LJXUH���±�6DPSOH�PDS�VKRZLQJ�'%+�HTXLYDOHQW�WHFKQLFDO�FDWHJRULHV�

�������� /LTXHIDFWLRQ�5HVLVWDQFH�,QGH[�0DS�

7KH�/LTXHIDFWLRQ�5HVLVWDQFH� ,QGH[��/5,�� IRU� ODUJH�DUHDV�RI�&KULVWFKXUFK� LV�JLYHQ� LQ� WKH�&&&�,QIUDVWUXFWXUH�
'HVLJQ�6WDQGDUGV� �,'6�� 3DUW� ��� $SSHQGL[� ,9� �3DJH� ������� 7KH� /5,� LV� EDVHG� RQ� WKH� DVVHVVHG� VHYHULW\� RI�
OLTXHIDFWLRQ� GDPDJH� REVHUYHG� IROORZLQJ� WKH� HDUWKTXDNH�V��� ZLWK� =RQH� �� KDYLQJ� WKH� ORZHVW� UHVLVWDQFH� DQG�
=RQH���WKH�KLJKHVW��0RVW�RI�WKH�+DOVZHOO�2'3�DUHDV�DUH�RXWVLGH�WKH�OLPLWV�RI�WKH�/5,�0DS���H[FHSW�IRU�D�VPDOO�
SRUWLRQ�RI�$UHD�5���ZKLFK�LV�]RQHG�DV�/5,����)LJXUH�����ZLWK�WKH�DUHDV�ERUGHULQJ�RWKHU�DUHDV�DOVR�]RQHG����
$V�SRVW�HDUWKTXDNH�REVHUYDWLRQ�GDWD�IRU�WKH�UHPDLQGHU�RI�WKH�+DOVZHOO�2'3�DUHDV�LV�QRW�DYDLODEOH�LW�KDV�QRW�
EHHQ�SRVVLEOH�WR�FRPSXWH�WKH�/5,��

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

���/LTXHIDFWLRQ�5HVLVWDQFH�,QGH[��=RQLQJ��RI�&KULVWFKXUFK�DW�:DWHU�7DEOH�'HSWK��'HFHPEHU�������
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)LJXUH���±�/LTXHIDFWLRQ�5HVLVWDQFH�,QGH[��/5,��0DS� �
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�� *HRWHFKQLFDO�5LVNV�

���� *HQHUDO�
%DVHG� RQ� WKH� UHVXOWV� RI� WKH� JHRWHFKQLFDO� LQYHVWLJDWLRQ�� WKH� IROORZLQJ� SULRULW\� JHRWHFKQLFDO� ULVNV� KDYH� EHHQ�
LGHQWLILHG�WR�LQIRUP�&&&¶V�FRQVLGHUDWLRQ�RI�WKH�UH]RQLQJ�RI�WKH�+DOVZHOO�2'3�DUHDV��7KH�ULVNV�UHODWH�WR�&&&¶V�
2XWOLQH�'HYHORSPHQW�3ODQ�UHYLHZ��ZKLFK�ZH�XQGHUVWDQG�LV�FXUUHQWO\�LQ�DQ�LQIRUPDWLRQ�JDWKHULQJ�SKDVH��DQG�
DUH�EDVHG�RQ�WKH�SUHOLPLQDU\�JHRWHFKQLFDO� LQYHVWLJDWLRQ�GDWD�GLVFXVVHG� LQ� WKLV�UHSRUW��7KH�SULRULW\�ULVNV�DUH�
UHODWHG� WR�GHYHORSLQJ� ODQG� IURP� UXUDO� WR� UHVLGHQWLDO� RU�EXVLQHVV�XVH�DQG�VSHFLILF� WR� WKH�DQWLFLSDWHG�JURXQG�
FRQGLWLRQV����

,W�VKRXOG�EH�QRWHG�WKDW�QR�XQ�HQJLQHHUHG�ILOO�ZDV�HQFRXQWHUHG�GXULQJ�WKH�JHRWHFKQLFDO�LQYHVWLJDWLRQ��,Q�DUHDV�
ZKLFK�PD\�KDYH�EHHQ�DIIHFWHG�E\�PDQ¶V�DFWLYLW\� WKHUH� LV� WKH�SRVVLELOLW\� WKDW�VXFK�PDWHULDO�H[LVWV��DOWKRXJK�
EDVHG� RQ� WKH� DYDLODEOH� HYLGHQFH� WKH� ULVN� LV� ORZ�� 7KH� SRWHQWLDO� IRU� XQ�HQJLQHHUHG� ILOO� WR� EH� SUHVHQW�� ZKLFK�
ZLWKRXW�WUHDWPHQW�LV�XQOLNHO\� WR�EH�VXLWDEOH�DV�IRXQGDWLRQ�EHDULQJ�PDWHULDO��VKRXOG�EH�FRQVLGHUHG�RQ�D�FDVH�
E\�FDVH�EDVLV���

���� 6RIW�DQG�RU�&RPSUHVVLEOH�6RLOV�
$� OLVW� RI� NQRZQ� DUHDV� ZKHUH� VRIW� DQG� �� RU� FRPSUHVVLEOH� VRLOV� KDYH� EHHQ� HQFRXQWHUHG� LQ� WKH� ERUHKROHV� LV�
SUHVHQWHG�LQ�7DEOH����EHORZ��6LPLODUO\�WKH�&37V�LQGLFDWH�DUHDV�RI�VRIW�DQG���RU�FRPSUHVVLEOH�VRLOV�GLVWULEXWHG�
ZLGHO\��ERWK�YHUWLFDOO\�DQG�KRUL]RQWDOO\��3HDW�KDV�EHHQ�LGHQWLILHG�LQ�WKH�ERUHKROHV��7KH�H[WHQW�DQG�WKLFNQHVV�
RI�SHDW�LV�VXPPDULVHG�LQ�7DEOH�������

7DEOH������/LVW�RI�DUHDV�ZKHUH�VRIW�VRLOV�KDYH�EHHQ�QRWHG�GXULQJ�%HFD�*HRWHFKQLFDO�,QYHVWLJDWLRQ�

,QYHVWLJDWLRQ�,'� $UHD� *ULG�5HIHUHQFH� 'HSWK� WR� WKH�7RS�RI�
/D\HU��P�EJO��
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7DEOH������/LVW�RI�DUHDV�ZKHUH�SHDW�KDV�EHHQ�QRWHG�GXULQJ�%HFD�*HRWHFKQLFDO�,QYHVWLJDWLRQ�

,QYHVWLJDWLRQ�,'� $UHD� *ULG�5HIHUHQFH� 'HSWK� WR� WKH�7RS�RI�
/D\HU��P�EJO��

7KLFNQHVV��P��
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$V� LQGLFDWHG�E\� WKH�ERUHKROHV� WKH�VRIW�DQG� ��RU�FRPSUHVVLEOH�VRLOV�DUH�RIWHQ�SUHVHQW�FORVH� WR�JURXQG� OHYHO��
6RIW� VRLOV� FORVH� WR� JURXQG� OHYHO� SRVH� D� KD]DUG� WR� DQ\� GHYHORSPHQW� DERYH� WKHP� GXH� WR� WKHLU� ORZ� EHDULQJ�
FDSDFLW\��$GGLWLRQDOO\�ZKHQ�WKH\�DUH�ORDGHG�VLJQLILFDQW�VHWWOHPHQWV�FDQ�UHVXOW��:KHUH�SHDW�RU�RUJDQLF�PDWHULDO�
LV� SUHVHQW� VHWWOHPHQW� FRQWLQXHV� RYHU� WLPH�� LUUHVSHFWLYH� RI� DQ\� VWUHVV� FKDQJH� LQ� WKH� JURXQG� IURP� VXUIDFH�
ORDGLQJ�RU�JURXQGZDWHU� ORZHULQJ��6XFK�SKHQRPHQD�ZLOO�QHHG� WR�EH�FRQVLGHUHG� LQ�DQ\�GHYHORSPHQW�RQ� WKH�
VLWH��%DVHG�RQ� WKH�DYDLODEOH� LQIRUPDWLRQ�� WKH�SUHVHQFH�RI� VRIW� DQG� �� RU� FRPSUHVVLEOH� VRLOV� LV� FRQVLGHUHG� D�
PRGHUDWH�ULVN�WR�WKH�+DOVZHOO�2'3�DUHDV��

���� +LJK�*URXQGZDWHU�
*URXQGZDWHU�LV�HVWLPDWHG�WR�EH�EHWZHHQ����P�DQG����P�GHSWK�WKURXJKRXW�WKH�+DOVZHOO�2'3�DUHDV�EDVHG�RQ�
WKH�*16�6FLHQFH�0HGLDQ�*URXQGZDWHU�6XUIDFH�(OHYDWLRQ�PDS��(&DQ�ZHOO� UHFRUGV�DQG�REVHUYDWLRQV�PDGH�
GXULQJ� WKH� 'HFHPEHU� ����� �� -DQXDU\� ����� ILHOG� LQYHVWLJDWLRQV�� 7DEOH� ��� OLVWV� WKH� JULG� DUHDV� ZKHUH�
JURXQGZDWHU�ZDV�HQFRXQWHUHG� LQ� WKH�'HFHPEHU������ �� -DQXDU\������ ILHOG� LQYHVWLJDWLRQV�DW�D�KLJKHU� OHYHO�



,QWHUSUHWDWLYH�5HSRUW�RI�3UHOLPLQDU\�*HRWHFKQLFDO�,QYHVWLJDWLRQ���&&&�+DOVZHOO�2'3�

%HFD�������-XQH������
�����������1=�������������������SDJH����

WKDQ� WKDW� JLYHQ� DV� WKH� *16� PHGLDQ� GHSWK� WR� JURXQGZDWHU���� *URXQGZDWHU� FDQ� EH� H[SHFWHG� WR� IOXFWXDWH�
VHDVRQDOO\�DQG�RQ�DQ�LQWHU�DQQXDO�EDVLV��ZLWK�WKH�UDQJH�UHSRUWHG�E\�YDQ�%DOOHJRR\����HW�DO��WR�EH�LQ�WKH�RUGHU�
RI��P��,W� LV�RI�QRWH�WKDW�WKH�*16�PHGLDQ�GHSWK�WR�JURXQGZDWHU�PDS�GRHV�QRW�FRYHU�ODUJH�SDUWV�RI�WKH�2'3�
DUHD���

7DEOH������$UHDV�RI�KLJKHU�WKDQ�XVXDO�*URXQGZDWHU�

,QYHVWLJDWLRQ�,'� $UHD� *ULG�5HIHUHQFH� *16�0HGLDQ�'HSWK�
WR�*URXQGZDWHU��P�
EJO��

0HDVXUHG�'HSWK�WR�
*URXQGZDWHU��P�
EJO��

%+��� 5��� &�� ���� �����
%+��� 5��� '�� ���� ����
%+��� 5��� &�� ���� $UWHVLDQ��L�H��DERYH�

JURXQG�OHYHO��
&*'�%+������� 5��� &�� ���� ����
&*'�%+������� 5��� &�� ���� ����
&*'�%+������� 5��� &�� ���� ����
�

,Q� UHODWLRQ� WR� WKH� JHRWHFKQLFDO� KD]DUGV�� KLJK� JURXQGZDWHU� FDQ� LQIOXHQFH� VWRUPZDWHU� GLVSRVDO�� VXEVXUIDFH�
LQIUDVWUXFWXUH� FRQVWUXFWLRQ� DQG� WKH� VHLVPLF� SHUIRUPDQFH� RI� WKH� JURXQG�� 6HLVPLFDOO\� VKDOORZ� JURXQGZDWHU�
WHQGV� WR� LQFUHDVH� WKH� SRWHQWLDO� IRU� OLTXHIDFWLRQ� LQGXFHG� VHWWOHPHQWV� DQG� JURXQG� GDPDJH�� ZKLFK� ZRXOG�
LQFUHDVH� WKH� 7HFKQLFDO� &DWHJRU\� FODVV� DQG� KHQFH� WKH� IRXQGDWLRQ� UHTXLUHPHQWV�� :KHUH� JURXQGZDWHU� LV�
GHHSHU��DQG�LW�FUHDWHV�D�WKLFNHU�µFUXVW¶�RI�QRQ�OLTXHILDEOH�VRLO��WKH�ULVNV�DUH�UHGXFHG����

$V�WKH�DYDLODEOH�JURXQGZDWHU�GDWD�LQGLFDWHV�WKDW�JURXQGZDWHU�LV�W\SLFDOO\�DW��P�EJO�DQG�PD\�EH�SUHVHQW�IURP�
JURXQG�OHYHO�WR��P�EJO��LW�ZLOO�EH�LPSRUWDQW�WR�EHWWHU�GHILQH�WKH�GHSWK�DQG�VHDVRQDO�UDQJH�DFURVV�WKH�+DOVZHOO�
2'3�DUHDV�EHIRUH�XQGHUWDNLQJ�DQ\�VSHFLILF�GHVLJQ����

)RU� WKH�SXUSRVHV�RI� LQIRUPLQJ�WKH�'LVWULFW�3ODQ�UHYLHZ�� WKH�IROORZLQJ�VKRXOG�EH�FRQVLGHUHG� LQ�DUHDV�RI�KLJK�
JURXQGZDWHU��

�� 6WRUP�ZDWHU�GLVSRVDO�PD\�QHHG�WR�EH�YLD�VXUIDFH�ZDWHU�FRXUVHV��ZLWK�DVVRFLDWHG�GHWHQWLRQ�DQG�VWRUDJH�
IDFLOLWLHV��DV�GLVSRVDO�WR�JURXQG�LV�XQOLNHO\�WR�EH�IHDVLEOH��

�� &RQVWUXFWLQJ� VXEVXUIDFH� LQIUDVWUXFWXUH� FDQ� EH� OLPLWHG� WR� GULHU� SHULRGV� DQG� FDQ� EH� VXEMHFW� WR� XSOLIW�
SUHVVXUHV��ZKLFK�QHHG�WR�EH�RYHUFRPH�E\�FRUUHFW�GHWDLOLQJ�

�� 7KH�OLTXHIDFWLRQ�ULVN�DQG�DVVRFLDWHG�JURXQG�GDPDJH�DUH�KLJKHU��UHIHU�EHORZ��
�� $�VXLWDEOH�WKLFNQHVV�RI�µFUXVW¶�PD\�QRW�EH�SUHVHQW��QHFHVVLWDWLQJ�WKH�DGRSWLRQ�RI�PRUH�UREXVW�IRXQGDWLRQV�

IRU�VWUXFWXUHV��RU�D�PHDQV�RI�SHUPDQHQWO\�ORZHULQJ�WKH�JURXQGZDWHU�OHYHO���
+LJK�JURXQGZDWHU�LV�FRQVLGHUHG�WR�EH�D�PRGHUDWH�WR�KLJK�ULVN�LQ�WKH�+DOVZHOO�2'3�DUHDV��

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

���*16�6FLHQFH��������0HGLDQ�ZDWHU�WDEOH�HOHYDWLRQ�LQ�&KULVWFKXUFK�DQG�VXUURXQGLQJ�DUHD�DIWHU�WKH���
6HSWHPEHU������'DUILHOG�(DUWKTXDNH��*16�6FLHQFH�5HSRUW����������0DUFK���������S�DQG���$SSHQGLFHV��

���YDQ�%DOOHJRR\��6���&R[��6�&��7KXUORZ��&���	�5H\QROGV��7����������'HYHORSPHQW�RI�D�PHGLDQ�JURXQGZDWHU�
WDEOH�VXUIDFH�IRU�&KULVWFKXUFK��3URF����WK�1=*6�*HRWHFKQLFDO�6\PSRVLXP��(G��&<�&KLQ��4XHHQVWRZQ�



,QWHUSUHWDWLYH�5HSRUW�RI�3UHOLPLQDU\�*HRWHFKQLFDO�,QYHVWLJDWLRQ���&&&�+DOVZHOO�2'3�

%HFD�������-XQH������
�����������1=�������������������SDJH����

���� /LTXHIDFWLRQ�3RWHQWLDO�
/LTXHIDFWLRQ� LV�SUHGLFWHG�DFURVV� ODUJH�SDUWV�RI� WKH�+DOVZHOO�2'3�DQG�VKRXOG�EH�FRQVLGHUHG� LQ�VRPH�GHWDLO�
ZKHQ� FRQVLGHULQJ� WKH� SRWHQWLDO� ODQG� XVH�� ,W� LV� OLNHO\� WR� EH� RQH� RI� WKH� JRYHUQLQJ� FULWHULD� LQ� DVVHVVLQJ� WKH�
VXLWDELOLW\�RI� ODQG�IRU�IXWXUH�GHYHORSPHQW��7DEOH����SUHVHQWV�WKH�'%+�HTXLYDOHQW�WHFKQLFDO�FDWHJRULHV�IRU�DOO�
JULG� DUHDV� DQG� WKH� OLNHOLKRRG� RI� VXUIDFH� JURXQG� GDPDJH� IRU� JURXQG� DFFHOHUDWLRQV� RI� DSSUR[LPDWHO\� ���J�
GHWHUPLQHG�XVLQJ�WKH�HPSLULFDOO\�EDVHG�,VKLKDUD�PHWKRG����

7DEOH������'%+�(TXLYDOHQW�7HFKQLFDO�&DWHJRULHV�DQG�WKH�OLNHOLKRRG�RI�VXUIDFH�JURXQG�GDPDJH�

*ULG�5HIHUHQFH� '%+�(TXLYDOHQW�7HFKQLFDO�&DWHJRU\� 3RWHQWLDO� 6XUIDFH� *URXQG� 'DPDJH�
�<�1��

&�� 7&��	�7&���� <�
&�� 7&��	�7&���� <�
&�� 7&��	�7&�� <�
'�� 7&��	�7&���� <�
'�� 7&���7&��	�7&���� <�
'�� 7&��	�7&�� <�
(�� 7&��	�7&�� <�
(�� 7&�� <�
)�� 7&�� <�
)�� 7&�� <�
)�� 7&��	�7&�� <��LQ�WKH�ZHVW��	�1��LQ�WKH�HDVW��
*�� 7&��	�7&�� <�
*�� 7&��	�7&�� <�
)�� 7&��	�7&�� <�	�1�
'�� 7&�� <� �LQ� WKH�HDVW�DQG�VRXWK��	�1� �LQ� WKH�

QRUWK��
(�� 7&��	�7&�� <� �LQ� WKH� QRUWKZHVW�� 	� 1� �UHPDLQLQJ�

DUHD��
'�� 7&���7&��	�7&���� <��LQ�WKH�HDVW��	�1��LQ�WKH�ZHVW��
(�� 7&��	�7&�� <��LQ�WKH�HDVW��	�1��LQ�WKH�ZHVW��
)�� 7&��	�7&�� <�
$��� 7&�� <�
%�� 7&�� <�
%�� 7&�� <�
%��� 7&�� <�
&�� 7&�� <�
&�� 7&�� <�
&�� 7&�� <�
'�� 7&��	�7&���� <�
'�� 7&�� <�
'�� 7&�� <�
(�� 7&��	�7&���� <�
(�� 7&�� <�
)�� 7&��	�7&���� <�
������������������������������������������������������

���,VKLKDUD��.���������6WDELOLW\�RI�QDWXUDO�GHSRVLWV�GXULQJ�HDUWKTXDNHV��



,QWHUSUHWDWLYH�5HSRUW�RI�3UHOLPLQDU\�*HRWHFKQLFDO�,QYHVWLJDWLRQ���&&&�+DOVZHOO�2'3�

%HFD�������-XQH������
�����������1=�������������������SDJH����

$FURVV� WKH� +DOVZHOO� 2'3� DUHDV�� ��� RI� WKH� JULGV� DUH� FODVVLILHG� DV� 7&��� ���� DV� 7&�� DQG� ���� DV� D�
FRPELQDWLRQ�RI�7&���7&��DQG�7&�����

7KH�SUHGLFWHG�PDJQLWXGHV�RI�OLTXHIDFWLRQ�VHWWOHPHQW�HVWLPDWHG�LQ�WKLV�VWXG\�UHODWH�WR�µIUHH�ILHOG¶�VHWWOHPHQWV���
:KHUH�DGGLWLRQDO��WR�WKH�HDUWKTXDNH��VKHDU�VWUHVV�LV�LPSDUWHG�WR�WKH�VRLO��IRU�LQVWDQFH�GXH�WR�ORDGLQJ�IURP�D�
IRXQGDWLRQ�RU�DQ�HDUWK�HPEDQNPHQW��WKHUH�LV�SRWHQWLDO�IRU�WKH�GLVSODFHPHQW�RI�WKH�VRLO�WR�EH�JUHDWHU��5HFHQW�
VWXGLHV�RI�WKH�HIIHFWV�RI�WKH�&DQWHUEXU\�HDUWKTXDNH�VHTXHQFH�VXJJHVW�WKDW�SDUWLFXODUO\� ODUJH�GLVSODFHPHQWV�
FDQ� RFFXU�ZKHUH� D� IRXQGDWLRQ� LV� VLWXDWHG� DERYH�D� WKLQ� OD\HU� RI� OLTXHILDEOH�PDWHULDO�� /DUJHU� WKDQ� SUHGLFWHG�
GLVSODFHPHQWV�FDQ�DOVR�RFFXU�LQ�DUHDV�ZKHUH�ODUJH�YROXPHV�RI�HMHFWD�GHYHORS��

,Q�DGGLWLRQ�WR�OLTXHIDFWLRQ��GHQVLILFDWLRQ�RI�FRDUVH�JUDLQHG�VRLOV�DQG�F\FOLF�VWUDLQ�VRIWHQLQJ�RI�ILQH�JUDLQHG�VRLOV�
FDQ�RFFXU��'HQVLILFDWLRQ�ZLOO�UHVXOW�LQ�VHWWOHPHQW�RI�WKH�VRLO��&\FOLF�VWUDLQ�VRIWHQLQJ�ZLOO�UHVXOW�LQ�D�ORVV�RI�VKHDU�
VWUHQJWK� DQG� LI� WKH� VRLO� LV� ORDGHG�� IRU� LQVWDQFH� E\� D� IRXQGDWLRQ�� WKH� VWDELOLW\� RI� WKH� PDWHULDO� FDQ� EH�
FRPSURPLVHG��

7KH�SRWHQWLDO�IRU�OLTXHIDFWLRQ�SUHVHQWV�WKH�NH\�ULVN�WR�WKH�GHYHORSPHQW�RI�WKH�+DOVZHOO�2'3�DUHDV��

���� /DWHUDO�6SUHDGLQJ�
7KH�ULVN�RI�ODWHUDO�VSUHDGLQJ�LV�JHQHUDOO\�KLJK�ZKHUH�OLTXHILDEOH�VRLOV�H[LVW�QHDU�QDWXUDO�ZDWHU�FRXUVHV�DQG���RU�
RWKHU� µIUHH� IDFHV¶�� 7KH� OHYHO� RI� ULVN� GHSHQGV� RQ� WKH� SDUWLFXODU� FRQILJXUDWLRQ� RI� µIUHH� IDFH¶�� VWUDWLJUDSK\� DQG�
VHLVPLF�ORDGLQJ��%DVHG�RQ�WKH�SUHGLFWHG�OLTXHIDFWLRQ�ULVN�IRU�HDFK�JULG�VTXDUH�DQG�WKH�SUHVHQFH�RI�VLJQLILFDQW�
ZDWHU�FRXUVH�V���7DEOH����SURYLGHV�D�VXPPDU\�RI�WKH�JULG�DUHDV�ZKHUH�WKH�ULVN�RI�ODWHUDO�VSUHDGLQJ�LV�KLJK�IRU�
D�SRUWLRQ�RI�WKH�JULG�EORFN��

7DEOH������/DWHUDO�6SUHDGLQJ�5LVN�LQ�WKH�2'3�$UHD�

*ULG�5HIHUHQFH� /DWHUDO�6SUHDGLQJ�5LVN�

&�� +DOVZHOO�5LYHU�UXQV�WKURXJK�QRUWKHDVW�RI�JULG�DUHD�
&�� +DOVZHOO�5LYHU�UXQV�WKURXJK�FHQWUH�RI�JULG�DUHD�
)�� +DOVZHOO�5LYHU�UXQV�WKURXJK�FHQWUH�RI�JULG�DUHD�EHWZHHQ�$UHDV�5���	�5���
*�� +DOVZHOO�5LYHU�UXQV�WKURXJK�VRXWKZHVW�RI�JULG�DUHD�
�

7KH�PDJQLWXGH�RI�ODWHUDO�VSUHDGLQJ�FDQ�UDQJH�IURP�D�IHZ�PLOOLPHWUHV�XS�WR�VHYHUDO�PHWUHV��,W�LV�ZRUWK�QRWLQJ�
WKDW� WKH� UHFHQW� &DQWHUEXU\� HDUWKTXDNHV� KDYH� GHPRQVWUDWHG� WKDW� QHDU� .DLDSRL� WKH�PRVW� VLJQLILFDQW� ODWHUDO�
VSUHDG�HIIHFWV�UHVXOWHG�LQ�ODWHUDO�GLVSODFHPHQW�LQ�WKH�RUGHU�RI���PHWUHV�VSUHDG�RYHU�D�GLVWDQFH�RI����P�IURP�
WKH� IUHH� IDFH��7KHVH�YDOXHV�DUH�FRQVLGHUDEO\� ODUJHU� WKHQ�ZRXOG�FRQYHQWLRQDOO\�EH�FDOFXODWHG�XVLQJ�H[LVWLQJ�
WHFKQLTXHV�� 7KH�0%,(� JXLGDQFH� QRWHV� WKDW� ZKHUH� ODQG� LV� ZLWKLQ� ����P� RI� D� IUHH� HGJH� WKHQ� WKH� SRWHQWLDO�
HIIHFWV�RI� ODWHUDO�VSUHDGLQJ�VKDOO�EH�DVVHVVHG��$GGLWLRQDOO\� WKLV�JXLGDQFH�VWDWHV� WKDW�ZKHUH� WKH�GLVWDQFH� LV�
OHVV� WKDQ� ��P� IURP� D� VLJQLILFDQW� ZDWHUZD\� DQG� VWHHS� FKDQJH� LQ� JURXQG� OHYHO� RFFXUV��PLQRU� WR�PRGHUDWH�
JOREDO�ODWHUDO�PRYHPHQW�FDQ�EH�DVVXPHG�LQ�7&��DUHDV��

0DSV�VKRZLQJ�RIILFLDO�DQG�XQRIILFLDO�ZDWHU�FRXUVHV��ZKLFK�DUH�SUHVHQWHG� LQ�$SSHQGL[�$��FDQ�EH�XVHG�DV�D�
JXLGH� IRU� LGHQWLI\LQJ� WKH�DUHDV�ZLWK� LQFUHDVHG�ULVN�RI� ODWHUDO�VSUHDGLQJ��+RZHYHU�� LW� LV� UHFRPPHQGHG� WKDW�D�
VLWH�VSHFLILF�VXUYH\�RI�WKH�ZDWHU�FRXUVHV�EH�XQGHUWDNHQ�LQ�RUGHU�WR�TXDQWLI\�WKH�ULVN��$Q\� ODQG�GHYHORSPHQW�
ZLOO� QHHG� WR� WDNH� LQWR� FRQVLGHUDWLRQ� ERWK� RIILFLDO� DQG� XQRIILFLDO� ZDWHU� FRXUVHV� DQG� �� RU� µIUHH� IDFHV¶� ZKHQ�
TXDQWLI\LQJ�WKH�ULVN�RI�ODWHUDO�VSUHDGLQJ��

7KH�ODWHUDO�VSUHDGLQJ�DVVRFLDWHG�ZLWK�WKH�SRWHQWLDO�IRU�OLTXHIDFWLRQ�SUHVHQWV�D�PDMRU�ULVN�WR�WKH�GHYHORSPHQW�
RI�WKH�+DOVZHOO�2'3�DUHDV���
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%HFD�������-XQH������
�����������1=�������������������SDJH����

�� 'HYHORSPHQW�&RQVLGHUDWLRQV�

���� '%+�*XLGDQFH�
,W� LV� UHFRPPHQGHG� WKDW� DQ\� UHVLGHQWLDO� GHYHORSPHQW� IROORZ� WKH�0%,(� JXLGHOLQHV��� DQG� WKDW� QRQ�UHVLGHQWLDO�
GHYHORSPHQW� KDYH� VSHFLILF� HQJLQHHULQJ� LQYHVWLJDWLRQ� DQG� GHVLJQ� FDUULHG� RXW�� 7KH� 0%,(� JXLGHOLQHV� ZHUH�
GHYHORSHG� WR� SURYLGH� ³UREXVW� DQG� ZHOO�EDODQFHG� HQJLQHHULQJ� VROXWLRQV� IRU� UHSDLULQJ� DQG� UHEXLOGLQJ�
HDUWKTXDNH�GDPDJHG�KRXVHV�LQ�WKH�&DQWHUEXU\�UHJLRQ´��ZKLFK�ZRXOG�DSSO\�WR�QHZ�UHVLGHQWLDO�GHYHORSPHQWV�
LQ�WKH�+DOVZHOO�2'3�DUHDV��)RU�VXLWDEOH�IRXQGDWLRQ�UHFRPPHQGDWLRQV�LQ�7&��DQG�7&��ODQG�UHIHUHQFH�VKRXOG�
EH�PDGH�WR�0%,(�*XLGDQFH�3DUW�$��7HFKQLFDO�*XLGDQFH��9HUVLRQ�����������)RU�7&��ODQG�UHIHUHQFH�VKRXOG�EH�
PDGH�WR�0%,(�*XLGDQFH�3DUW�&��$VVHVVLQJ��UHSDLULQJ�DQG�UHEXLOGLQJ�IRXQGDWLRQV�LQ�7&���9HUVLRQ�&����������

���� 7HFKQLFDO�&DWHJRU\�
7KH�UHVXOWV�RI�%HFD¶V�JHRWHFKQLFDO�LQYHVWLJDWLRQV�DQG�SUHYLRXVO\�FRQGXFWHG�GHVN�VWXG\�LQGLFDWH�WKH�+DOVZHOO�
2'3� DUHDV� WR� EH� LQGLFDWLYHO\� 7&�� RU� 7&�� ODQG�� EDVHG� RQ� WKH� OLTXHIDFWLRQ� DVVHVVPHQWV� XQGHUWDNHQ��
,QYHVWLJDWLRQV�WR�VXIILFLHQW�GHSWK�KDYH�QRW�SURYHG�7&��ODQG��KRZHYHU��WKLV�VKRXOG�QRW�EH�WDNHQ�DV�FRQFOXVLYH�
HYLGHQFH�RI� WKH�DEVHQFH�RI�7&�� ODQG��DV� IXUWKHU� LQYHVWLJDWLRQ�PD\�SURYH�VXFK� ODQG� WR�EH�SUHVHQW� LQ�VRPH�
OLPLWHG�DUHDV��7KH�7HFKQLFDO�&DWHJRU\�PDSV�SUHVHQWHG� LQ�$SSHQGL[�(�SURYLGH�DQ� LQGLFDWLRQ�RI� WKH�JURXQG�
FRQGLWLRQV�H[SHFWHG�DFURVV�WKH�+DOVZHOO�2'3�DUHDV��

���� )ORRG�5LVN�0HWKRGRORJ\�

������ *HQHUDO�

%HFD�KDV�FDUULHG�RXW�D�KLJK�OHYHO�UHYLHZ�RI�WKH�IORRG�ULVN�IRU�WKH�+DOVZHOO�2'3�DUHDV�RQO\��7KLV�LV�SUHVHQWHG�
EHORZ��,W�LV�XQGHUVWRRG�WKDW�PXFK�RI�WKH�VXUURXQGLQJ�DUHDV�DUH�VLWXDWHG�DW�D�ORZ�OHYHO�DQG�DUH�VXVFHSWLEOH�WR�
IORRGLQJ��7KLV�ZDV�QRW�FRQVLGHUHG�DV�SDUW�RI�WKLV�UHYLHZ��

������ 0HWKRGRORJ\�

%HFD�KDV�UHYLHZHG�WKH�DUHDV�DJDLQVW�WKH�H[LVWLQJ�)ORRG�0DQDJHPHQW�$UHD��)0$��GHILQHG�LQ�WKH�FXUUHQW�&LW\�
3ODQ�� DQG� WKH� SURSRVHG� )ORRG�0DQDJHPHQW� $UHD� �2SWLRQ� �� �� ���P� VHD� OHYHO� ULVH�� SXEOLVKHG� E\� &&&� IRU�
FRQVXOWDWLRQ�DV�SDUW� RI� WKH�'LVWULFW�3ODQ�5HYLHZ�� ,W� LV�XQGHUVWRRG� WKDW�&&&� LV�DOVR�FRQVLGHULQJ�D�SURSRVHG�
)ORRG�0DQDJHPHQW�$UHD�2SWLRQ� �� RI� ���P�VHD� OHYHO� ULVH�� DOWKRXJK�PDSV� IRU�2SWLRQ� �� KDYH� QRW� \HW� EHHQ�
SXEOLVKHG����)RU�QRQ�WLGDO�DUHDV�� WKH�)0$� LV�EDVHG�RQ� WKH����� \HDU� IORRG�SOXV�DQ�DOORZDQFH� IRU� IUHHERDUG��
7KH�����\HDU�IORRG�OHYHOV�KDYH�EHHQ�GHULYHG�E\�&&&�XVLQJ�K\GUDXOLF�PRGHOOLQJ��

7KH�H[LVWLQJ�DQG�SURSRVHG�)0$�LV�VKRZQ�RQ�WKH�SODQ�([LVWLQJ�	�3URSRVHG�)ORRG�0DQDJHPHQW�$UHD��)0$��
���P�6HD�/HYHO�5LVH��GDWHG�������������LQFOXGHG�LQ�$SSHQGL[�)���7KH�H[LVWLQJ�)0$�DQG�WKH�=RQH�$UHDV�DUH�
VKRZQ�RQ�WKH�SODQV�LQFOXGHG�LQ�$SSHQGL[�)���7KH�SURSRVHG�)0$�����P�VHD�OHYHO�ULVH��ZDV�QRW�DYDLODEOH�WR�
%HFD�LQ�D�*,6�IRUPDW�DQG�WKHUHIRUH�LW�KDV�QRW�EHHQ�LQFOXGHG�RQ�WKH�PDSV�LQ�$SSHQGL[�)���,W�LV�VKRZQ�RQ�WKH�
UHOHYDQW� 'LVWULFW� 3ODQ� 5HYLHZ� 'UDIW� 0DSV� ���� ���� ��� DQG� ���� GDWHG� ������������ ZKLFK� DUH� LQFOXGHG� LQ�
������������������������������������������������������

���0%,(��������5HSDLULQJ�DQG�UHEXLOGLQJ�KRXVHV�DIIHFWHG�E\�WKH�&DQWHUEXU\�HDUWKTXDNHV��0LQLVWU\�RI�
%XVLQHVV��,QQRYDWLRQ�DQG�(PSOR\PHQW�

���&KULVWFKXUFK�&LW\�&RXQFLO��'LVWULFW�3ODQ�5HYLHZ�
KWWS���ZZZ�FFF�JRYW�Q]�WKHFRXQFLO�SROLFLHVUHSRUWVVWUDWHJLHV�GLVWULFWSODQQLQJ�GLVWULFWSODQUHYLHZ�LQGH[�DVS[�



,QWHUSUHWDWLYH�5HSRUW�RI�3UHOLPLQDU\�*HRWHFKQLFDO�,QYHVWLJDWLRQ���&&&�+DOVZHOO�2'3�

%HFD�������-XQH������
�����������1=�������������������SDJH����

$SSHQGL[�)���:H�KDYH�DOVR�FRPSDUHG�WKH�DUHDV�ZLWK�WKH�6RXWK�:HVW�&KULVWFKXUFK�6WRUPZDWHU�0DQDJHPHQW�
3ODQ� �603����� 3ODQV� VKRZLQJ� &&&¶V� SURSRVHG� VWRUPZDWHU� PDQDJHPHQW� IDFLOLWLHV� IRU� 6RXWK�:HVW�
&KULVWFKXUFK�DUH�LQFOXGHG�LQ�$SSHQGL[�)���

8QGHU�LWV�6RXWK�:HVW�&KULVWFKXUFK�603��&&&�SURSRVHV�WR�SURYLGH�ZDWHU�TXDQWLW\�PLWLJDWLRQ�IRU�GHYHORSPHQW�
LQ�6RXWK�:HVW�&KULVWFKXUFK�E\�SURYLGLQJ�VWRUPZDWHU�PDQDJHPHQW�IDFLOLWLHV�ZKLFK�LQFOXGH�GHWHQWLRQ�FDSDFLW\�
IRU����$(3�FULWLFDO�GXUDWLRQ�HYHQWV���7KHVH�VWRUPZDWHU�PDQDJHPHQW�IDFLOLWLHV�ZLOO�GLVFKDUJH�YLD�VORZ�UHOHDVH�
WR�VXUIDFH�ZDWHU��RU�VRDNDJH�WR�JURXQG�ZKHUH�VLWH�FRQGLWLRQV�DUH�VXLWDEOH�EDVHG�RQ�&&&¶V�LQYHVWLJDWLRQV��DV�
LQGLFDWHG� LQ� WKH� 603��� 7KH� GHWHQWLRQ� EDVLQV� DUH� VL]HG� WR� D� WRWDO� VWRUP� GHWHQWLRQ� �76'�� VWDQGDUG� IRU�
GHYHORSPHQW� RQ� WKH� IODW�� ZKLFK� UHTXLUHV� WKH� GHWHQWLRQ� EDVLQ� WR� FRQWDLQ� WKH� WRWDO� VWRUPZDWHU� YROXPH� RI� D�
FULWLFDO� GXUDWLRQ� ��� $(3� HYHQW��:DWHU� TXDOLW\� WUHDWPHQW� LV� DOVR� LQFRUSRUDWHG� LQ� WKH� SURSRVHG� VWRUPZDWHU�
PDQDJHPHQW�IDFLOLWLHV��

���� :DWHUZD\V�DQG�)ORRG�5LVN�

������ $UHD�5���

��������:DWHUZD\V�

7KH�5���DUHD� LV� LQ� WKH�+DOVZHOO�5LYHU�FDWFKPHQW��7KHUH�DUH�D�QXPEHU�RI�ZDWHUZD\V�DQG�GUDLQV�ZLWKLQ� WKH�
5���DUHD�LQFOXGLQJ��

�� 4XDLIHV�'UDLQ�DQG�&UHDPHU\�'UDLQ�DORQJ�WKH�VRXWK�DQG�VRXWK�ZHVWHUQ�ERXQGDU\�RI�WKH�5���DUHD�
�� 1RWWLQJKDP�6WUHDP�DORQJ�WKH�HDVWHUQ�ERXQGDU\�RI�WKH�DUHD�
�� 'DOJHW\�'UDLQ�DQG�3DUNLQVRQV�'UDLQ��WULEXWDULHV�RI�4XDLIHV�'UDLQ��ZKLFK�UXQ�WKURXJK�WKH�DUHD�
�� &R[V�'UDLQ��7DOERWV�6WUHDP�DQG�3D\QHV�'UDLQ��WULEXWDULHV�RI�&UHDPHU\�'UDLQ��ZKLFK�UXQ�WKURXJK�WKH�DUHD��

�������� )ORRG�5LVN�

7KH�5���DUHD� LV� RXWVLGH� ERWK� WKH� H[LVWLQJ�)0$�DQG� SURSRVHG�)0$� ����P�VHD� OHYHO� ULVH�� IRU� WKH�+DOVZHOO�
5LYHU��5HIHU�$SSHQGL[�)��DQG�$SSHQGL[�)���

�������� 6WRUPZDWHU�0DQDJHPHQW�

7KH�5���DUHD�LV�ZLWKLQ�WKH�µ.QLJKWV�6WUHDP�6RXWK�:HVW�+DOVZHOO¶�6XUIDFH�:DWHU�0DQDJHPHQW�$UHD��6:0$��
RI�WKH�6RXWK�:HVW�&KULVWFKXUFK�603��8QGHU�WKH�603�UXQRII�IURP�DSSUR[LPDWHO\����KD�RI�UHVLGHQWLDO�ODQG�ZLOO�
EH�PDQDJHG�LQ�WKLV�6:0$��DQG�PLWLJDWHG�E\�ILYH�SURSRVHG�VWRUPZDWHU�PDQDJHPHQW�IDFLOLWLHV��7KHVH�LQFOXGH�

�� 7KH�.QLJKWV�IDFLOLW\�VHUYLFLQJ�DQ�DUHD�RI�WKH�0DUVKV�5RDG�DQG�&DUUV�5RDG�VXE�FDWFKPHQWV�
�� 7KH�4XDLIHV�6SULQJODQGV�IDFLOLW\��4XDLIHV�&R[V�IDFLOLW\�DQG�&UHDPHU\�IDFLOLW\�LQ�WKH�&UHDPH\�6WUHDP�VXE�

FDWFKPHQW�
�� 7KH�1RWWLQJKDP�IDFLOLW\�LQ�WKH�1RWWLQJKDP�6WUHDP�VXE�FDWFKPHQW��
7KH�SURSRVHG�4XDLIHV�&R[V��&UHDPHU\�DQG�1RWWLQJKDP�IDFLOLWLHV�DUH�ZLWKLQ�WKH�5���DUHD��

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

���&KULVWFKXUFK�&LW\�&RXQFLO�*ROGHU�$VVRFLDWHV��1=��/WG��:DWHU�4XDQWLW\�$VVHVVPHQW��6RXWK�:HVW�
&KULVWFKXUFK�,QWHJUDWHG�&DWFKPHQW�0DQDJHPHQW�3ODQ�7HFKQLFDO�6HULHV�5HSRUW�1R�����������



,QWHUSUHWDWLYH�5HSRUW�RI�3UHOLPLQDU\�*HRWHFKQLFDO�,QYHVWLJDWLRQ���&&&�+DOVZHOO�2'3�

%HFD�������-XQH������
�����������1=�������������������SDJH����

������ $UHD�5���

��������:DWHUZD\V�

7KH�5���DUHD�LV�LQ�WKH�+DOVZHOO�5LYHU�FDWFKPHQW��7KHUH�DUH�WZR�ZDWHUZD\V�GUDLQV�ZLWKLQ�WKH�5���DUHD��

�� *ORYHUV�'UDLQ�UXQV�QRUWK�VRXWK�WKURXJK�WKH�5���]RQH�DUHD��GLVFKDUJLQJ�WR�*UHHQ�6WUHDP�
�� *UHHQ�6WUHDP�UXQV�HDVW�ZHVW�WKURXJK�WKH�5���]RQH�DUHD��*UHHQ�6WUHDP�GLVFKDUJHV�WR�WKH�+DOVZHOO�5LYHU�

RQ�WKH�ZHVW�VLGH�RI�+DOVZHOO�5RDG��MXVW�EH\RQG�WKH�5���DUHD�ERXQGDU\��

�������� )ORRG�5LVN�

$�VPDOO�DUHD�RI�WKH�VRXWK�ZHVWHUQ�FRUQHU�RI�WKH�5���DUHD�LV�ZLWKLQ�WKH�SURSRVHG�)0$�����P�VHD�OHYHO�ULVH��
IRU�WKH�+DOVZHOO�5LYHU��UHIHU�'UDIW�0DS�����LQ�$SSHQGL[�)����

1R�SDUW�RI�WKH�5���DUHD�LV�ZLWKLQ�WKH�H[LVWLQJ�)0$��UHIHU�$SSHQGL[�)����

�������� 6WRUPZDWHU�0DQDJHPHQW�

7KH�5���DUHD� LV�ZLWKLQ� WKH� µ6RXWK�+DOVZHOO�.HQQHG\V�%XVK¶�6XUIDFH�:DWHU�0DQDJHPHQW�$UHD��6:0$��RI�
WKH�6RXWK�:HVW�&KULVWFKXUFK�603��8QGHU� WKH�603�DSSUR[LPDWHO\����KD�RI� UHVLGHQWLDO� ODQG�DQG����KD�RI�
UXUDO�ODQG�ZLOO�EH�PDQDJHG�LQ�WKLV�6:0$��DQG�PLWLJDWHG�E\�IRXU�SURSRVHG�VWRUPZDWHU�PDQDJHPHQW�IDFLOLWLHV��

�� 7KH�*UHHQV�IDFLOLW\�DQG�9DQ�$VFK�IDFLOLW\�ZLWKLQ�WKH�+DOVZHOO�4XDUU\�VXE�FDWFKPHQW�
�� 7KH�5RVVHQGDOH�%DVLQ�DQG�.%'�%DVLQ�ZLWKLQ�WKH�/DQVGRZQH�9DOOH\�FDWFKPHQW�
7KH�SURSRVHG�*UHHQV�IDFLOLW\�LV�ZLWKLQ�WKH�5���DUHD��

������ $UHD�5���

��������:DWHUZD\V�

7KLV�DUHD�LV�ZLWKLQ�WKH�+HDWKFRWH�5LYHU�FDWFKPHQW��7KHUH�DUH�IRXU�ZDWHUZD\V�GUDLQV�ZLWKLQ�WKH�5���DUHD��

�� 7KH�KHDGZDWHUV�RI�&DVKPHUH�6WUHDP�
�� 7KRUQWRQ�'UDLQ�UXQV�QRUWK�VRXWK��GLVFKDUJLQJ�WR�&DVKPHUH�6WUHDP�
�� 7ZR�EUDQFKHV�RI�WKH�4XDUU\�5RDG�'UDLQ��DOVR�D�WULEXWDU\�RI�&DVKPHUH�6WUHDP��UXQ�ZHVW�HDVW�WKURXJK�WKH�

5���DUHD��

�������� )ORRG�5LVN�

7KH�5���DUHD�LV�RXWVLGH�ERWK�WKH�H[LVWLQJ�)0$��UHIHU�$SSHQGL[�)���DQG�SURSRVHG�)0$�����P�VHD�OHYHO�ULVH��
�UHIHU�'UDIW�0DSV����DQG�����LQ�$SSHQGL[�)����

�������� 6WRUPZDWHU�0DQDJHPHQW�

7KH�5���DUHD� LV�ZLWKLQ� WKH� µ6SDUNV�5RDG���+HQGHUVRQV�%DVLQ¶�DQG� µ6RXWK�(DVW�+DOVZHOO�+RRQ�+D\�9DOOH\¶�
6XUIDFH�:DWHU�0DQDJHPHQW�$UHDV��6:0$��RI�WKH�6RXWK�:HVW�&KULVWFKXUFK�603��

8QGHU� WKH�603�DSSUR[LPDWHO\����KD�RI� UHVLGHQWLDO� ODQG����KD�RI�EXVLQHVV� ODQG�DQG���KD�RI�SDUNV�ZLOO�EH�
PDQDJHG� LQ� WKH� µ6SDUNV� 5RDG� �� +HQGHUVRQV� %DVLQ¶� 6:0$�� DQG� PLWLJDWHG� E\� D� QXPEHU� RI� VWRUPZDWHU�
PDQDJHPHQW�IDFLOLWLHV���7KHVH�LQFOXGH�WKH�'D\V�'UDLQ��%LVKRSV�*UHHQ��'RXJODV�&OLIIRUG��6SDUNV�5RDG��/RZHU�



,QWHUSUHWDWLYH�5HSRUW�RI�3UHOLPLQDU\�*HRWHFKQLFDO�,QYHVWLJDWLRQ���&&&�+DOVZHOO�2'3�

%HFD�������-XQH������
�����������1=�������������������SDJH����

0LOQV��0LOQV�'UDLQ��DQG�'XQEDUV�'UDLQ�IDFLOLWLHV��$SSUR[LPDWHO\���KD�RI�IODW�UHVLGHQWLDO�ODQG�DQG����KD�RI�KLOO�
UHVLGHQWLDO� ODQG�� DQG� ��KD� RI� UXUDO� ODQG� ZLOO� EH� PDQDJHG� LQ� WKH� µ6RXWK� (DVW� +DOVZHOO� +RRQ� +D\� 9DOOH\¶�
6:0$��DQG�PLWLJDWHG�E\�+HQGHUVRQV�%DVLQ�SRQGLQJ�DUHD��

7KHUH�DUH�QR�6RXWK�:HVW�&KULVWFKXUFK�603�VWRUPZDWHU�IDFLOLWLHV�SURSRVHG�ZLWKLQ�WKH�5���DUHD��

������ $UHD�5���

��������:DWHU�ZD\V�

7KH� 5��� DUHD� LV� ZLWKLQ� WKH� +HDWKFRWH� 5LYHU� FDWFKPHQW�� &DVKPHUH� 6WUHDP� DQG� D� QXPEHU� RI� LWV� WULEXWDU\�
GUDLQV�DQG�ZDWHUZD\V�UXQ�WKURXJK�RU�DGMDFHQW�WR�WKLV�DUHD�LQFOXGLQJ�+RRQ�+D\�9DOOH\�6WUHDP��4XDUU\�5RDG�
'UDLQ��0LOQ�'UDLQ��'XQEDU�:DWHUZD\��+HQGHUVRQV�'UDLQ��%DOOLQWLQHV�'UDLQ�DQG�/XQH\�'UDLQ��

�������� )ORRG�5LVN�

/DUJH� SDUWV� RI� WKH� 5��� DUHD� DUH� ZLWKLQ� WKH� SURSRVHG� )0$� ����P� VHD� OHYHO� ULVH�� IRU� +HQGHUVRQV� %DVLQ��
&DVKPHUH�6WUHDP�DQG�+RRQ�+D\�9DOOH\��UHIHU�'UDIW�0DSV����DQG�����LQ�$SSHQGL[�)����3DUWV�RI�WKH�5���]RQH�
DUHD�DUH�DOVR�ZLWKLQ� WKH�H[LVWLQJ�)0$��UHIHU�$SSHQGL[�)����7KH�H[LVWLQJ�DQG�SURSRVHG�)0$� LQ� WKLV�YLFLQLW\�
FRYHU�GLIIHUHQW�DUHDV��DV�FDQ�EH�VHHQ�LQ�$SSHQGL[�)���OLJKW�EOXH�DUHD�H[WHQW�FRPSDUHG�WR�GDVKHG�EODFN�OLQH���

�������� 6WRUPZDWHU�0DQDJHPHQW�

7KH�5���DUHD� LV�ZLWKLQ� WKH� µ6SDUNV�5RDG���+HQGHUVRQV�%DVLQ¶�DQG� µ6RXWK�(DVW�+DOVZHOO�+RRQ�+D\�9DOOH\¶�
6XUIDFH� :DWHU� 0DQDJHPHQW� $UHDV� RI� WKH� 6RXWK�:HVW� &KULVWFKXUFK� 603�� 7KH� DUHDV� PDQDJHG� LQ� WKHVH�
6:0$V� DQG� SURSRVHG� IDFLOLWLHV� DUH� QRWHG� XQGHU� VHFWLRQ� ��������� 7KH� SURSRVHG�'XQEDUV�'UDLQ� DQG�0LOQV�
'UDLQ�IDFLOLWLHV�DUH�SDUWLDOO\�ZLWKLQ�WKH�5���DUHD��

������ 'HYHORSPHQW�ZLWKLQ�WKH�)ORRG�0DQDJHPHQW�$UHD�

'HYHORSPHQW�RI�QHZ�UHVLGHQWLDO�DUHDV�ZLWKLQ�WKH�)0$�LV�JHQHUDOO\�XQGHVLUDEOH�GXH�WR�WKH�ULVN�RI� LQXQGDWLRQ�
DQG�WKH�LQFUHPHQWDO�HIIHFW�RI�ILOOLQJ�ZLWKLQ�WKH�IORRGSODLQ��

8QGHU�WKH�FXUUHQW�&LW\�3ODQ�UXOHV����9DULDWLRQ�����WKH�HUHFWLRQ�RI�DQ\�EXLOGLQJ�RU�DGGLWLRQ�ZLWKLQ�WKH�)0$�LV�D�
UHVWULFWHG�GLVFUHWLRQDU\�DFWLYLW\��ZLWK�WKH�&RXQFLO¶V�GLVFUHWLRQ�UHVWULFWHG�WR�WKH�IORRU�OHYHO�RI�WKH�EXLOGLQJ��)LOOLQJ�
ZLWKLQ�WKH�)0$�LV�HLWKHU�D�UHVWULFWHG�GLVFUHWLRQDU\�DFWLYLW\��ZLWKLQ�D�/LYLQJ�=RQH��RU�FRQWUROOHG�DFWLYLW\��ZLWKLQ�D�
%XVLQHVV��&XOWXUDO��RU�2SHQ�6SDFH�=RQH���

7KH�&RXQFLO�LV�FXUUHQWO\�XQGHUWDNLQJ�D�'LVWULFW�3ODQ�5HYLHZ��LQFOXGLQJ�WKH�)ORRG�0DQDJHPHQW�$UHD�5XOHV�LQ�
WKH�1DWXUDO�+D]DUGV�FKDSWHU��)URP�WKH�GUDIW�1DWXUDO�+D]DUGV�FKDSWHU�GDWHG����0DUFK������WKH�XQGHUO\LQJ�
DVVHVVPHQW� FULWHULD� DSSHDU� WR� EH� VLPLODU�� DOWKRXJK� WKH� UXOHV� LQ� UHODWLRQ� WR� )ORRG� 0DQDJHPHQW� $UHDV� DUH�
FKDQJLQJ��

$Q\�QHZ�KRXVHV�ZLWKLQ�WKH�)0$�ZRXOG�EH�UHTXLUHG�WR�KDYH�D�PLQLPXP�IORRU�VHW�DW�WKH�����\HDU�IORRG�OHYHO�
SOXV����PP�IUHHERDUG��7KHVH�OHYHOV�ZRXOG�EH�GHWHUPLQHG�E\�&&&¶V�VXUIDFH�ZDWHU�HQJLQHHUV��XVLQJ�&&&¶V�
IORRG�PRGHOOLQJ��

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

���&KULVWFKXUFK�&LW\�&RXQFLO��&LW\�3ODQ�2QOLQH�
KWWS���ZZZ�FFF�JRYW�Q]�WKHFRXQFLO�SROLFLHVUHSRUWVVWUDWHJLHV�GLVWULFWSODQQLQJ�FLW\SODQ�HOHFWURQLFFLW\SODQ�DVS[�



,QWHUSUHWDWLYH�5HSRUW�RI�3UHOLPLQDU\�*HRWHFKQLFDO�,QYHVWLJDWLRQ���&&&�+DOVZHOO�2'3�

%HFD�������-XQH������
�����������1=�������������������SDJH����

���� (DUWKZRUNV�
7KH�QHDU�VXUIDFH�VRLOV�ZLWKLQ�WKH�+DOVZHOO�2'3�DUHDV�DUH�FRQVLVWHQW�ZLWK�WKH�H[SHFWHG�&KULVWFKXUFK�JHRORJ\��
SUHGRPLQDQWO\� FRPSULVLQJ� VLOW\� VRLOV�� ,Q� UHODWLRQ� WR� WKH� HDUWKZRUNV� ULVNV� DVVRFLDWHG� ZLWK� VXFK� VRLOV�� WKH�
IROORZLQJ�VKRXOG�EH�FRQVLGHUHG�IRU�+DOVZHOO�2'3�DUHDV��

�� 3RWHQWLDO�ZDWHU�ORJJLQJ�RI�VXUIDFH�PDWHULDOV��
�� 'LIILFXOW�ZRUNDELOLW\�RI�VRLOV�GXH�WR�ZHW�FRQGLWLRQV�
�� ,QVWDELOLW\�RI�VDWXUDWHG�VRLOV�GXULQJ�H[FDYDWLRQV�
�� +LJK�JURXQGZDWHU�OHYHOV�UHTXLULQJ�WHPSRUDU\�GHZDWHULQJ��
�� 7KH�QHHG�IRU�GU\LQJ�RI�VRLOV�SULRU�WR�FRPSDFWLRQ��
�� (QKDQFHG�VXUIDFH�ZDWHU�PDQDJHPHQW�UHTXLUHPHQWV�GXH�WR�KLJK�JURXQGZDWHU�WDEOH��DQG�
�� ([WUD�FRQWURO�UHTXLUHG�RQ�DPRXQW�RI�VHGLPHQW�HQWHULQJ�UHFHLYLQJ�HQYLURQPHQWV��

0DQ\�RI�WKH�ULVNV�PHQWLRQHG�DERYH�FDQ�EH�PLWLJDWHG�E\�XQGHUWDNLQJ�HDUWKZRUNV�GXULQJ�GULHU�PRQWKV��,I�WKDW�
FDQQRW�EH�DFKLHYHG��D�PRUH�UREXVW�VXUIDFH�ZDWHU�PDQDJHPHQW�SODQ��HURVLRQ�FRQWURO�SODQ�DQG�RYHUDOO�EHWWHU�
HDUWKZRUNV�SODQQLQJ�ZLOO�EH�UHTXLUHG��DOWKRXJK�WKH�ULVNV�RI�GHOD\V�ZLOO�EH�LQFUHDVHG��(DUWKZRUNV�ZLOO�QHHG�WR�
DGKHUH� WR� DOO� ORFDO� DQG� UHJLRQDO� UHJXODWRU\� FULWHULD� WR� UHGXFH� WKH� LPSDFW� RI� HDUWKZRUNV� RQ� VXUURXQGLQJ�
HQYLURQPHQW��LQFOXGLQJ�HIIHFWLYH�HURVLRQ�DQG�VHGLPHQW�FRQWURO�SODQV���

���� 5HVLGHQWLDO�)RXQGDWLRQV�RQ�7&��/DQG�

������ *HQHUDO�

)RXQGDWLRQV�RQ�7&��ODQG�VKRXOG�EH�GHVLJQHG�WR�DFFRPPRGDWH�OLTXHIDFWLRQ�LQGXFHG�YHUWLFDO�VHWWOHPHQW�DQG�
UHVLVW� ODWHUDO�VSUHDGLQJ��ZKHUH�SUHGLFWHG��/LJKW�FRQVWUXFWLRQ�PDWHULDOV�DUH� UHFRPPHQGHG� LQ�RUGHU� WR� OHVVHQ�
WKH� ORDG� RQ� VXE�VRLOV� DQG� UHGXFH� WKH� VHWWOHPHQW� SRWHQWLDO�� $� VXPPDU\� RI� SUHOLPLQDU\� IRXQGDWLRQ� VROXWLRQV�
DYDLODEOH�IRU�UHVLGHQWLDO�GHYHORSPHQWV�RQ�7&��ODQG�LV�SUHVHQWHG�LQ�7DEOH����EHORZ��7KH�IRXQGDWLRQ�VROXWLRQV�
DUH�EDVHG�RQ�WKH�UHOHYDQW�0%,(�FULWHULD���

7DEOH������6XPPDU\�RI�)RXQGDWLRQ�6ROXWLRQV�IRU�7&��/DQG�

*HRWHFKQLFDO�8/6�%HDULQJ�&DSDFLW\� )RXQGDWLRQ�6ROXWLRQV�IRU�QHZ�IRXQGDWLRQV�RQ�WKH�IODW�

!����N3D� �� 1=6������WLPEHU�SLOHG�IRXQGDWLRQV��7\SH�$��RU��
�� $Q�HQKDQFHG�SHULPHWHU�IRXQGDWLRQ�ZDOO��7\SH�%��RU��
�� 6SHFLILF�HQJLQHHULQJ�GHVLJQ�

!����N3D� �� (QKDQFHG�UDIW�VODE�IRXQGDWLRQV��7\SH�&�±�2SWLRQV������RU��
�� 6SHFLILF�HQJLQHHULQJ�GHVLJQ�

�����N3D� �� 6SHFLILF�HQJLQHHULQJ�GHVLJQ�

�

,W� VKRXOG� KRZHYHU� EH� QRWHG� WKDW� 1=6� ����� WLPEHU� SLOHG� IRXQGDWLRQV� �7\SH� $�� DQG� HQKDQFHG� SHULPHWHU�
IRXQGDWLRQ� ZDOOV� �7\SH� %�� DUH� RQO\� VXLWDEOH� IRU� XVH� LQ� 7&�� ODQG� ZKHUH� WKH� VLWH� KDV� EHHQ� SURYHG� ³*RRG�
*URXQG´�E\�D� VLWH� VSHFLILF� VKDOORZ�JHRWHFKQLFDO� LQYHVWLJDWLRQ�� 7KH� UHTXLUHPHQWV�RI� VXFK� LQYHVWLJDWLRQV�DUH�
GHVFULEHG�LQ�0%,(�*XLGDQFH�3DUW�$����

,Q�WKH�+DOVZHOO�2'3�DUHDV��WKHUH�PD\�EH�OLPLWHG�DUHDV�ZKHUH�³*RRG�*URXQG´�H[LVWV��KHQFH�DQ�HQKDQFHG�UDIW�
VODE�IRXQGDWLRQ��7\SH�&���PD\�EH�D�PRUH�DSSURSULDWH�IRXQGDWLRQ�VROXWLRQ��7KH�0%,(�*XLGHOLQHV�UHFRPPHQG�
IRXU�HQKDQFHG�UDIW�VODE�IRXQGDWLRQV�IRU�XVH� LQ�7&�� ODQG��7KHVH�RSWLRQV�DUH�VXPPDULVHG� LQ�7DEOH����� ,Q�DOO�
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%HFD�������-XQH������
�����������1=�������������������SDJH����

FDVHV� LW� ZLOO� EH� QHFHVVDU\� WR� SURYH� WKDW� WKH� QDWXUDO� JURXQG� LPPHGLDWHO\� EHQHDWK� WKH� IRXQGDWLRQ� KDV� D�
PLQLPXP�XOWLPDWH�EHDULQJ�FDSDFLW\�RI�����N3D��

7DEOH������)RXQGDWLRQ�7\SH�&�2SWLRQV�����

2SWLRQ� 'HVFULSWLRQ�

�� ([FDYDWLRQ�DQG�UHSODFHPHQW�RI�WKH�XSSHU�OD\HUV�RI�VRLO�ZLWK�FRPSDFWHG��ZHOO�JUDGHG�JUDYHOV�DQG�FRQVWUXFWLRQ�
RI�D�UHLQIRUFHG�1=6������VODE�IRXQGDWLRQ�

�� &RQVWUXFWLRQ� RI� D� WKLFN� ����PP�� VODE� IRXQGDWLRQ� RYHU� WKH� H[LVWLQJ� VRLO�� )RU� WZR�VWRUH\� KHDY\�ZHLJKW�
FRQVWUXFWLRQ�ZLWK�HLWKHU�D�KHDY\�RU�OLJKW�URRI�FODGGLQJ��WKH�WKLFNQHVV�RI�WKH�VODE�QHHGV�WR�LQFUHDVH�WR����PP�

�� &RQVWUXFWLRQ�RI�D�JHQHULF�EHDP�JULG�DQG�VODE�IRXQGDWLRQ��$�YDULDWLRQ�WR�WKLV�RSWLRQ�LQYROYHV�SRVW�WHQVLRQLQJ�WKH�
VODE��7KLV�RSWLRQ�UHTXLUHV�VSHFLILF�HQJLQHHULQJ�GHVLJQ�

�� &RQVWUXFWLRQ�RI�D�ZDIIOH�VODE�RYHU�WKH�H[LVWLQJ�VRLO��6KHDU�WLHV�LQ�DFFRUGDQFH�ZLWK�1=6������DUH�UHTXLUHG�LQ�WKH�
ULEV�

�

6SHFLILF�HQJLQHHULQJ�GHVLJQ�LV�UHTXLUHG�ZKHQ�WKH�JURXQG�FRQGLWLRQV�GR�QRW�PHHW�WKH�����N3D�UHTXLUHPHQW�IRU�
µJRRG�JURXQG¶�RU�WKH�����N3D�UHTXLUHPHQW�IRU�7\SH�&�IRXQGDWLRQ�VROXWLRQV��,Q�PDQ\�FDVHV�VLPSOH�DOWHUDWLRQV�
WR�7\SH�&�IRXQGDWLRQ�GHVLJQ�DUH�H[SHFWHG�WR�EH�VXIILFLHQW�WR�PHHW�WKH�PLQLPXP�UHTXLUHPHQWV�RI�IRXQGDWLRQV�
LQ�7&��ODQG���

:KHQ�WKH�PLQLPXP�UHTXLUHPHQWV�FDQQRW�EH�PHW�D�VSHFLILFDOO\�GHVLJQHG�VROXWLRQ�PXVW�EH�GHYLVHG��

���� )RXQGDWLRQV�RQ�7&��/DQG�

������ *HQHUDO�

)RXQGDWLRQV�RQ�7&��ODQG�VKRXOG�EH�GHVLJQHG�WR�DFFRPPRGDWH�OLTXHIDFWLRQ�LQGXFHG�YHUWLFDO�VHWWOHPHQW�DQG�
ODWHUDO�VSUHDG��7KH�IROORZLQJ�WKUHH�IRXQGDWLRQ�VROXWLRQV�KDYH�EHHQ�XVHG�LQ�&DQWHUEXU\�WR�FRXQWHU�WKH�YHUWLFDO�
VHWWOHPHQWV�DQG�ODWHUDO�VSUHDGLQJ�DVVRFLDWHG�ZLWK�WKH�&DQWHUEXU\�HDUWKTXDNHV��

�� 'HHS�3LOHV��
�� 6XUIDFH�VWUXFWXUHV�ZLWK�VKDOORZ�IRXQGDWLRQV��
�� 6LWH�JURXQG�LPSURYHPHQW��

7DEOH����LV�WDNHQ�IURP�0%,(�*XLGDQFH�DQG�VXPPDULVHV�WKH�REMHFWLYHV�DQG�OLPLWDWLRQV�RI�HDFK�IRXQGDWLRQ�DV�
WKH\�DSSO\�WR�WKH�+DOVZHOO�2'3�DUHDV��

7DEOH������2YHUYLHZ�RI�SURSRVHG�7&��IRXQGDWLRQ�W\SHV�

7\SH� 2EMHFWLYHV� 'ZHOOLQJ�&RQVWUDLQWV� /DQG�&RQVWUDLQWV��

'HHS�SLOHV� 1HJOLJLEOH�VHWWOHPHQW�LQ�
ERWK�VPDOO�DQG�ODUJHU�
HDUWKTXDNHV�

1R�KHLJKW�DQG�RU�PDWHULDO�
FRQVWUDLQWV�OLNHO\�

1RW�VXLWDEOH�ZKHUH�HLWKHU�
PDMRU�RU�VHYHUH�ODWHUDO�
PRYHPHQW�OLNHO\�RU�GHQVH�
QRQ�OLTXHILDEOH�EHDULQJ�
OD\HU�QRW�SUHVHQW�

6XUIDFH�VWUXFWXUHV�ZLWK�
VKDOORZ�IRXQGDWLRQV�

5HSDLUDEOH�GDPDJH�LQ�
IXWXUH�PRGHUDWH�HYHQWV�

2QO\�VXLWDEOH�IRU�OLJKW�DQG�
PHGLXP�ZDOO�FODGGLQJ�
FRPELQHG�ZLWK�OLJKW�URRIV��
UHJXODU�LQ�SODQ�

,Q�WKH�DEVHQFH�RI�JURXQG�
LPSURYHPHQW��7\SH���	��D�
RSWLRQV�RQO\�VXLWDEOH�IRU�
PLQRU�WR�PRGHUDWH�YHUWLFDO�
VHWWOHPHQW�DQG�YDU\LQJ�
ODWHUDO�VWUHWFK��7\SH��E�FDQ�
DFFRPPRGDWH�XS�WR����PP�
6/6�VHWWOHPHQW�
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%HFD�������-XQH������
�����������1=�������������������SDJH����

7\SH� 2EMHFWLYHV� 'ZHOOLQJ�&RQVWUDLQWV� /DQG�&RQVWUDLQWV��

7\SH����VSHFLILF�GHVLJQ��
FRQFHSWV�FDQ�EH�GHVLJQHG�
IRU�PDMRU�ODWHUDO�VWUHWFK�DQG�
VRPH�IRU�SRWHQWLDOO\�
VLJQLILFDQW�YHUWLFDO�
VHWWOHPHQW�

6LWH�JURXQG�LPSURYHPHQW� ,PSURYLQJ�WKH�JURXQG�WR�
UHFHLYH�D�7&��IRXQGDWLRQ�

/LPLWV�RQ�VRPH�WZR�
VWRUH\�KHDY\�ZDOO�W\SHV�DQG�
SODQ�FRQILJXUDWLRQV�

6RPH�JURXQG���
LPSURYHPHQWV�FDQ�EH�
VSHFLILHG�WR�DFFRPPRGDWH�
PDMRU�ODWHUDO�VWUHWFK�

�

���� 6LWH�*URXQG�,PSURYHPHQW��

������ *HQHUDO�

9DULRXV� WHFKQLTXHV� DUH� DYDLODEOH� WR� LPSURYH� VLWH� SHUIRUPDQFH�� 7KH� XSSHU� VRLOV� LQ� 7&�� DUHDV� FRQWDLQ� D�
YDU\LQJ� SURSRUWLRQ� RI� VLOW� DQG� SHDW�� ZKLFK� ZLOO� LQIOXHQFH� WKH� HIIHFWLYHQHVV� RI� FHUWDLQ� PHWKRGV� RI� JURXQG�
LPSURYHPHQW��7KRVH�PHWKRGV�ZKLFK�DUH�OLNHO\�WR�ZDUUDQW�IXUWKHU�FRQVLGHUDWLRQ��ZKHUH�WKHUH�LV�DQ�DEVHQFH�RI�
SHDW�DQG�RU�RUJDQLF�VRLOV��DUH�VXPPDULVHG�LQ�7DEOH����EHORZ��

7DEOH����±�&RPPRQO\�XVHG�PHWKRGV�RI�JURXQG�LPSURYHPHQW��

*URXQG�,PSURYHPHQW�0HWKRGV� 2SWLRQV�

,PSURYHPHQW�RI�FUXVW�DQG�RU�GHHSHU�OLTXHILDEOH�VRLOV� �� ([FDYDWLRQ�DQG�UHSODFHPHQW�
�� 3HUPDQHQW�VXUFKDUJLQJ�
�� *URXQGZDWHU�ORZHULQJ�
�� 0DVV�VWDELOLVDWLRQ�

'HHS�6WUHQJWKHQLQJ� �� 'HHS�VRLO�FHPHQW�PL[HG�FROXPQV�
�� -HW�JURXWLQJ�
�� +LJK�PRGXOXV�FROXPQV�

�

7KH�0%,(�*XLGHOLQHV�LQFOXGH�ILYH�PHWKRGV�RI�JURXQG�LPSURYHPHQW�LQFOXGLQJ�ERWK�VKDOORZ�VRLO�WUHDWPHQWV�DQG�
GHHS�WUHDWPHQWV��DV�IROORZV��

�� 'HQVLILHG�UDIW��7\SH����
�� 6WDELOLVHG�FUXVW��7\SH����
�� 'HHS�VRLO�PL[LQJ��7\SH����
�� 6WRQH�FROXPQV��7\SH����
�� /RZ�PRELOLW\�JURXW�FROXPQV��7\SH����

7KH�HIIHFWLYHQHVV�RI�VWRQH�FROXPQV� LQ� UHGXFLQJ� WKH� OLTXHIDFWLRQ�SRWHQWLDO� RI� WKH�VLWH�VRLOV��SDUWLFXODUO\�QRQ�
SODVWLF�VLOWV�� LV�H[SHFWHG� WR�EH�SRRU�DQG�YDULDEOH�� ,W� VKRXOG�EH�GHPRQVWUDWHG� WKURXJK�D� WULDO�RU� WULDOV�EHIRUH�
FRQVLGHULQJ�WKHP�IXUWKHU���

7KH� JURXQG� LPSURYHPHQW� PHWKRGV� ZKLFK� DUH� OLNHO\� WR� EH� DSSOLFDEOH� WR� WKH� +DOVZHOO� 2'3� DUHDV� DUH�
VXPPDULVHG�LQ�7DEOH�����H[WUDFWHG�IURP�0%,(�*XLGDQFH���
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%HFD�������-XQH������
�����������1=�������������������SDJH����

7DEOH����±�5HOHYDQW�JURXQG�LPSURYHPHQW�PHWKRGV�DQG�FRQVLGHUDWLRQV�

7\SH� 'HVFULSWLRQ� &RQVLGHUDWLRQV�

2UJDQLFV�!��� *URXQGZDWHU�
��P��QR�
GHZDWHULQJ��

'HZDWHULQJ�WR�
�P�EJO�

6WRFNSLOH�DUHD�
UHTXLUHG"�

8VH�LQ�PDMRU�
ODWHUDO�VWUHWFK�
]RQHV�

'HSWK�WR�GHQVH�
QRQ�OLTXHILDEOH�
]RQH�!��P�

6KDOORZ�WUHDWPHQWV�
�D� 'HQVLILHG�

FUXVW�±�
H[FDYDWH�
DQG�EDFNILOO�

<� 6SHFLILF�
HQJLQHHULQJ�
GHVLJQ�

5HTXLUHG� 5HTXLUHG� 1�$� 1�

�D� 6WDELOLVHG�
FUXVW�
�H[FDYDWH��
PL[�DQG�
UHSODFH��

<� 1� 5HTXLUHG� 5HTXLUHG� <��ZLWK�
JHRJULG��

1�
1�$�

�E� 6WDELOLVHG�
FUXVW��LQ�
SODFH�
PL[LQJ��

1� <� 1RW�UHTXLUHG� 1RW�UHTXLUHG� 1� 1�

'HHS�WUHDWPHQWV�
�� 'HHS�VRLO�

PL[LQJ�	�MHW�
JURXWLQJ�

1� <�
�

1RW�UHTXLUHG� 1RW�UHTXLUHG� <� <�

�� /RZ�PRELOLW\�
JURXW�

<� 1�$� <�

1RWHV��
<� �0HWKRG�VXLWDEOH��
1� �0HWKRG�QRW�VXLWDEOH��
1�$�GHQRWHV�RXWVLGH�WKH�VFRSH�RI�DSSOLFDWLRQ�RI�0%,(�JXLGDQFH�EXW�FRXOG�EH�VSHFLILF�DSSOLFDEOH�ZLWK�VSHFLILF�GHWDLOHG�
HQJLQHHULQJ�GHVLJQ�LQSXW��
<� �(IIHFWLYHQHVV�WR�EH�HVWDEOLVKHG���
1� �1RW�VXLWDEOH�XQOHVV�UHVWULFWLRQV�RXWOLQHG�LQ�0%,(�*XLGDQFH�3DUW�&��6HFWLRQ�������DGKHUHG�WR�����
�

7KH�DSSURSULDWHQHVV�RI�DQ\�JURXQG� LPSURYHPHQW�RSWLRQ�ZLOO�QHHG�WR�EH�UHYLHZHG�DQG�FRQILUPHG�E\�IXUWKHU�
JHRWHFKQLFDO� LQYHVWLJDWLRQV� DQG� DVVHVVPHQW�� $UHDV� RI� SHDW�KLJKO\� RUJDQLF� VRLO� ZLOO� OLNHO\� QHHG� WR� EH�
VHSDUDWHO\� WUHDWHG�E\�H[FDYDWH�DQG� UHSODFH� WHFKQLTXHV�EHIRUH� LPSURYHPHQWV� IRU� VHLVPLF�SHUIRUPDQFH�DUH�
FRQVWUXFWHG���

������ 6KDOORZ�7UHDWPHQWV�

�������� ([FDYDWLRQ�DQG�5HSODFHPHQW�

7KLV�PHWKRG�ZRXOG�UHTXLUH�D�GHQVLILHG�EORFN�RI�VRLO�WR�D�GHSWK�RI���P�RU�PRUH�WR�EH�IRUPHG�E\�H[FDYDWLRQ�RI�
WKH�VXEVRLOV�DQG� UHFRPSDFWLRQ�RU� UHSODFHPHQW�ZLWK� LPSRUWHG�PDWHULDOV��7KLV�PHWKRG�ZRXOG�EH�FRQVLGHUHG�
VXLWDEOH�ZKHUH�WKH�GHSWK�RI�OLTXHILDEOH�PDWHULDOV�LV�OLPLWHG�WR����P�EHORZ�WKH�JURXQG�VXUIDFH��([FDYDWLRQ�DQG�
UHSODFHPHQW�IRU�WKH�+DOVZHOO�2'3�DUHDV�ZRXOG�QHHG�WR�FRQVLGHU�ZKHUH�H[FDYDWLRQ�DQG�WHPSRUDU\�GUDZGRZQ�
RI�WKH�ZDWHU�WDEOH�LV�IHDVLEOH�DQG�WKH�PHWKRGRORJ\�IRU�HDUWKZRUNLQJ��

�

�
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%HFD�������-XQH������
�����������1=�������������������SDJH����

�������� 3HUPDQHQW�6XUFKDUJLQJ�

7KLV�PHWKRG�ZRXOG� UHTXLUH� WKH� SODFLQJ� RI� HQJLQHHUHG� ILOO� WR� UDLVH� WKH� JURXQG� OHYHO� DERYH� WKH� JURXQGZDWHU�
OHYHO� WR� SURYLGH� D� FUXVW� WKDW� ZDV� VXIILFLHQWO\� WKLFN� WR� PLWLJDWH� WKH� HIIHFWV� RI� OLTXHIDFWLRQ�� $� SUHOLPLQDU\�
TXDOLWDWLYH�DVVHVVPHQW�VXJJHVWV�WKDW�VXFK�D�FUXVW�ZRXOG�QHHG�WR�EH�RI�WKH�RUGHU�RI��P�WKLFN��DOWKRXJK�WKLV�
ZRXOG�QHHG�WR�EH�FRQILUPHG�E\�IXUWKHU�DVVHVVPHQW��$V�ZLWK�H[FDYDWLRQ�DQG�UHSODFHPHQW��WKLV�PHWKRG�ZRXOG�
OLNHO\� EH� VXLWDEOH� ZKHUH� WKH� GHSWK� RI� OLTXHILDEOH� PDWHULDOV� LV� OLPLWHG� WR� ��� P� EHORZ� WKH� JURXQG� VXUIDFH��
+RZHYHU�� XQOLNH� H[FDYDWLRQ� DQG� UHSODFHPHQW�� WHPSRUDU\� GUDZGRZQ� RI� WKH� ZDWHU� WDEOH� LV� JHQHUDOO\� QRW�
UHTXLUHG��,I�WKLV�LV�WR�EH�FRQVLGHUHG�IXUWKHU�WKH�ZLGHU�HIIHFWV�RI�IORRGLQJ�QHHG�WR�EH�DGGUHVVHG��

��������*URXQGZDWHU�/RZHULQJ�

7KLV�PHWKRG�ZRXOG� UHTXLUH� WKH�SHUPDQHQW� ORZHULQJ�RI�JURXQGZDWHU� WR�D�GHSWK� WR�SURYLGH�D�FUXVW� WKDW�ZDV�
VXIILFLHQWO\�WKLFN�WR�PLWLJDWH�WKH�HIIHFWV�RI�OLTXHIDFWLRQ��$V�ZLWK�WKH�SUHYLRXV�PHWKRG�D�SUHOLPLQDU\�TXDOLWDWLYH�
DVVHVVPHQW�VXJJHVWV�WKDW�VXFK�D�FUXVW�ZRXOG�QHHG�WR�EH�RI�WKH�RUGHU�RI��P�WKLFN��DOWKRXJK�WKLV�ZRXOG�QHHG�
WR� EH� FRQILUPHG� E\� IXUWKHU� DVVHVVPHQW�� *URXQGZDWHU� LV� KLVWRULFDOO\� REVHUYHG� DW� EHWZHHQ� ���P� DQG� ���P�
GHSWK�� VR� VXFK� D� JUDYLW\� JURXQGZDWHU� ORZHULQJ� V\VWHP� GHVLJQHG� WR� NHHS� JURXQGZDWHU� EHORZ� �P� GHSWK� LV�
XQOLNHO\� WR�EH� IHDVLEOH��$Q\�DVVHVVPHQW�RI�VXFK�D�VFKHPH�ZRXOG�QHHG� WR� WDNH�DFFRXQW�RI� WKH� LQWHU�DQQXDO�
DQG� VHDVRQDO� IOXFWXDWLRQV� LQ� JURXQGZDWHU� OHYHO� DQG� ZKHWKHU� D� JUDYLW\� V\VWHP� LV� IHDVLEOH�� RU� ZKHWKHU� D�
SXPSHG�V\VWHP�ZRXOG�EH�UHTXLUHG����

��������0DVV�6WDELOLVDWLRQ�

7KLV�PHWKRG�ZRXOG�FUHDWH�D�VROLGLILHG�EORFN�RI�VRLO�� VLPLODU� WR� WKH�H[FDYDWLRQ�DQG� UHSODFHPHQW�RSWLRQ��7KH�
GHSWK�RI�WUHDWPHQW�UHTXLUHG�LV�OLNHO\�WR�EH�WR�D�GHSWK�RI���P�RU�PRUH��ZKHUH�WKH�GHSWK�RI�OLTXHILDEOH�PDWHULDOV�
LV� OLPLWHG� WR����P�EHORZ� WKH�JURXQG�VXUIDFH��7KH�PL[LQJ�FDQ�EH�FDUULHG�RXW�H[�VLWX�RU� LQ�VLWX��DOWKRXJK� WKH�
ODWHU� UHTXLUHV� VSHFLDOLVW� HTXLSPHQW�� 8QOLNH� H[FDYDWLRQ� DQG� UHSODFHPHQW� WKHUH� LV� QR� QHHG� WR� WHPSRUDULO\�
GUDZGRZQ�WKH�ZDWHU�WDEOH�IRU�WKH�LQ�VLWX�PL[LQJ�RSWLRQ��3HDW�VRLOV�DUH�XQOLNHO\�WR�EH�VXLWDEOH�IRU�WKLV�IRUP�RI�
WUHDWPHQW��

������ 'HHS�7UHDWPHQWV��

��������'HHS�6RLO�0L[LQJ�

7KLV�PHWKRG�UHTXLUHV�WKH�XVH�RI�VSHFLDOLVW�SODQW�ZKLFK�GULOOV�WKURXJK�WKH�VRLO�SURILOH�WR�WKH�GHVLJQ�GHSWK��7KH�
GULOO�LV�WKHQ�URWDWHG�DV�LW�LV�H[WUDFWHG�ZKLOH�D�FHPHQW�ELQGHU�LV�SXPSHG�LQWR�WKH�VRLO�SURILOH�YLD�µFXWWHUV¶�ZKLFK�
PL[�WKH�FHPHQW�DQG�VRLO��7KH�DPRXQW�RI�FHPHQW�DGGHG�LV�D�IXQFWLRQ�RI�WKH�SHUIRUPDQFH�UHTXLUHPHQWV�RI�WKH�
WUHDWPHQW�DQG�WKH�FKDUDFWHULVWLFV�RI�WKH�JURXQG��'HSHQGLQJ�RQ�WKH�GHVLJQ��VLQJOH�FROXPQV��URZV�RI�FROXPQV�
RU�PDVV�VWDELOLVDWLRQ�RI�D�VRLO�EORFN�FDQ�EH�XQGHUWDNHQ��'HHS�VRLO�PL[LQJ�ZRXOG�EH�HIIHFWLYH�IRU�WKH�VRLO�W\SHV�
DQWLFLSDWHG�EHQHDWK�WKH�+DOVZHOO�2'3�DUHDV��ZLWK�WKH�H[FHSWLRQ�RI�SHDW�DQG�RU�RUJDQLF�VRLOV��

�������� -HW�*URXWLQJ�

-HW�JURXWLQJ�LV�D�VLPLODU�JURXQG�LPSURYHPHQW�WHFKQLTXH�WR�GHHS�VRLO�PL[LQJ��H[FHSW�KLJK�SUHVVXUH�JURXW�MHWV�
DUH�XVHG�WR�HURGH�WKH�VRLO�EHORZ�WKH�JURXQG�DQG�PL[�LQ�WKH�ELQGHU��7KLV�SURFHVV�FUHDWHV�FROXPQV�RI�VRLOFUHWH�
WKDW� LPSURYH� WKH� RYHUDOO� OLTXHIDFWLRQ� UHVLVWDQFH� RI� WKH� VRLO�� %HFDXVH� WKLV� JURXQG� LPSURYHPHQW� PHWKRG� LV�
EDVHG�RQ�VRLO�HURGLELOLW\��WKH�FKDUDFWHULVWLFV�RI�WKH�VRLOV�LQ�GHVLJQLQJ�WKH�WUHDWPHQW�EHFRPH�YHU\�LPSRUWDQW��,W�
LV�DQWLFLSDWHG�WKDW�MHW�JURXWLQJ�FRXOG�EH�VXFFHVVIXOO\�XVHG�LQ�WUHDWLQJ�WKH�VRLOV�H[SHFWHG�EHQHDWK�WKH�+DOVZHOO�
2'3�DUHDV��ZLWK�WKH�H[FHSWLRQ�RI�SHDW�DQG�RU�RUJDQLF�VRLOV��

�
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�������� /RZ�0RELOLW\�*URXW�&ROXPQV�

/RZ�PRELOLW\� JURXW� FROXPQV� UHTXLUH� WKH� XVH� RI� VSHFLDOLVW� SODQW�� 7KH� SURFHVV� HQWDLOV� GULOOLQJ� WR� WKH� GHVLJQ�
GHSWK��DW�ZKLFK�SRLQW�JURXW�LV�SXPSHG�WKURXJK�WKH�GULOO�WR�FUHDWH�D�µEXOE¶�RI�JURXW��2QFH�WKLV�LV�IRUPHG�WKH�GULOO�
LV�H[WUDFWHG�D�VKRUW�GLVWDQFH�DQG�DQRWKHU�EXOE�RI�JURXW�LV�IRUPHG��7KLV�SURFHVV�LV�UHSHDWHG�XQWLO�D�FROXPQ�RI�
JURXW�KDV�EHHQ�IRUPHG��6XEVHTXHQW�FROXPQV�DUH�SRVLWLRQHG�WR�VXIILFLHQWO\�GHQVLI\�WKH�VRLO�DQG�FUHDWH�VWLIIHU�
HOHPHQWV� WKDW� LPSURYH� WKH� RYHUDOO� OLTXHIDFWLRQ� UHVLVWDQFH� RI� WKH� VRLO�� 7KH� FKDUDFWHULVWLFV� RI� WKH� VRLOV� LQ�
GHVLJQLQJ�WKH�WUHDWPHQW�DUH�LPSRUWDQW��ZLWK�QRQ�SODVWLF�VLOW\�VRLOV�DQG�RUJDQLF�VRLOV�QRW�DQWLFLSDWHG�WR�GHQVLI\�
WR�D�JUHDW� GHJUHH�� KHQFH� LWV�XVH�PD\�EH� OLPLWHG� LQ� WUHDWLQJ� WKH�VRLOV�H[SHFWHG� EHQHDWK� WKH�+DOVZHOO�2'3�
DUHDV��

������ ,QGLFDWLYH�*URXQG�,PSURYHPHQW�&RVWV�

7KH�FRVW� WR�FDUU\�RXW�DQ\� JURXQG� LPSURYHPHQWV�ZLOO� EH�D� IXQFWLRQ�RI� WKH�VSHFLILFV� IRU� WKH�VLWH� LQ�TXHVWLRQ��
LQFOXGLQJ� �EXW� QRW� OLPLWHG� WR�� �� �L�� WKH� XQGHUO\LQJ� JURXQG� DQG� JURXQGZDWHU� FRQGLWLRQV�� �LL�� WKH� SURSRVHG�
GHYHORSPHQW�DQG��LLL��WKH�SHUIRUPDQFH�UHTXLUHPHQWV��&RQVLGHUDEOH�IXUWKHU�ZRUN�ZLOO�EH�UHTXLUHG�WR�GHYHORS�D�
GHVLJQ�WR�ZKLFK�UHOLDEOH�FRVW�HVWLPDWHV�FRXOG�EH�DSSOLHG�IRU�WKH�YDULRXV�]RQHV�ZLWKLQ�WKH�+DOVZHOO�2'3�DUHDV���
)RU�WKH�SXUSRVHV�RI�FRPSDULQJ�GLIIHUHQW�WUHDWPHQWV��WKH�IROORZLQJ�LQGLFDWLYH�SUHOLPLQDU\�FRVW�HVWLPDWHV�KDYH�
EHHQ�SURYLGHG��7DEOH������

7DEOH����±�,QGLFDWLYH�SUHOLPLQDU\�FRVWV�IRU�JURXQG�LPSURYHPHQWV�

0HWKRG� ,QGLFDWLYH� DSSUR[LPDWH� FRVW� �� P�� �XQLW� WUHDWPHQW� QHW�
FRVW��

([FDYDWLRQ�DQG�UHSODFHPHQW� ������������
3HUPDQHQW�VXUFKDUJLQJ� ������������
*URXQGZDWHU�ORZHULQJ� ������������
0DVV�VWDELOLVDWLRQ� ������������
'HHS�6RLO�0L[LQJ� �������������
-HW�*URXWLQJ� ��������������
/RZ�PRELOLW\�JURXW�FROXPQV� ��������������
�

,W�VKRXOG�EH�QRWHG�WKDW�WKH�SUHOLPLQDU\�KLJK�OHYHO�HVWLPDWHV�SURYLGHG�DERYH�DUH�QRW�D�VWDWHPHQW�RI�DEVROXWH�
FRVW�� UDWKHU� WKH\� ZLOO� KDYH� DQ� DFFXUDF\� UDQJH� FRPPHQVXUDWH� ZLWK� YDULRXV� IDFWRUV� VXFK� DV� WKH� H[WHQW� RI�
UHOHYDQW�LQIRUPDWLRQ�SURYLGHG��WKH�FHUWDLQW\�RI�GDWD�DQG�WKH�OHYHO�RI�GHWDLO�DYDLODEOH�DW�WKH�WLPH�RI�SUHSDUDWLRQ��

6KRXOG� \RX� UHTXLUH� WKHVH� HVWLPDWHV� IRU� FULWLFDO� ILQDQFLDO� SODQQLQJ� GHFLVLRQV�� RU� WKH\� DUH� RI� PDWHULDO�
FRPPHUFLDO� VLJQLILFDQFH�� SOHDVH� DGYLVH� %HFD� DFFRUGLQJO\� DQG� LW� PD\� EH� DSSURSULDWH� IRU� DQ� LQGHSHQGHQW�
UHYLHZ�WR�FRQILUP�WKH�DFFXUDF\�RI�WKH�HVWLPDWHV�WR�EH�FDUULHG�RXW��3ULRU�WR�FRPPLVVLRQLQJ�VXFK�D�UHYLHZ�ZH�
UHFRPPHQG�WKDW�WKH�DSSURSULDWH�W\SH�DQG�H[WHQW�RI�DQ\�JURXQG�LPSURYHPHQW�EH�HVWLPDWHG�RQ�WKH�EDVLV�RI�D�
WKRURXJK�VLWH�VSHFLILF�JHRWHFKQLFDO�GHVLJQ��ZKLFK�LV�EH\RQG�WKH�VFRSH�RI�WKLV�VWXG\��

���� /DWHUDO�6SUHDGLQJ�6HWEDFN�'LVWDQFHV�
7KHUH�DUH�WZR�FRPSRQHQWV�RI�ODWHUDO�VSUHDGLQJ�WR�FRQVLGHU���

�� *OREDO� ODWHUDO� PRYHPHQW� ±� WUDQVODWLRQDO� EORFN� PRYHPHQW� WRZDUGV� D� IUHH� HGJH�� 6WUXFWXUHV� RQ� UREXVW�
VKDOORZ�UDIW�IRXQGDWLRQV�FDQ�SRWHQWLDOO\�DFFRPPRGDWH�VXFK�PRYHPHQW�SURYLGLQJ�WKH�VWUXFWXUH�LV� ORFDWHG�
ZLWKLQ� WKH�EORFN� WKDW�PRYHV�DOWKRXJK�DQ\�VHUYLFH�FRQQHFWLRQV�DUH�DW� ULVN��3LOHG� IRXQGDWLRQV� WKDW�H[WHQG�
WKURXJK�WKH�VOLGLQJ�EORFN�FDQ�H[SHULHQFH�VXEVWDQWLDO�ODWHUDO�IRUFHV�WKDW�ZRXOG�QHHG�WR�EH�GHVLJQHG�IRU��
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�� /DWHUDO� VWUHWFK� RI� WKH� JURXQG� VXUIDFH� DFURVV� D� ]RQH� H[WHQGLQJ� EDFN� IURP� WKH� IUHH� IDFH�� L�H�� GLIIHUHQWLDO�
ODWHUDO�PRYHPHQW�DFURVV� WKH� ]RQH��7KLV� FDQ� KDYH�VHULRXV�FRQVHTXHQFHV�DV� WKH�VWUXFWXUH� LV�HIIHFWLYHO\�
EHLQJ�SXOOHG�DSDUW��

$� SUHOLPLQDU\� DVVHVVPHQW� VXJJHVWV� WKDW� JHRWHFKQLFDO� VHWEDFN� GLVWDQFHV� RI� ��P� WR� ��P� IURP� WKH� WRS� RI�
EDQNV�VORSHV�PD\�EH�UHTXLUHG��DOWKRXJK�WKLV�LV�VXEMHFW�WR�VSHFLILF�GHVLJQ�DW�WKH�3ODQ�&KDQJH�DQG�VXEGLYLVLRQ�
VWDJHV��(YHQ�EH\RQG�WKHVH�GLVWDQFHV�VRPH�PRYHPHQW�FDQ�EH�H[SHFWHG��ZKLFK�IRU�WKH�SXUSRVHV�RI�WKLV�VWXG\�
KDV�EHHQ� WDNHQ� WR�EH� WKH� GLVWDQFH� UHFRPPHQGHG�E\�'%+�EH\RQG�ZKLFK�PLQRU� WR�PRGHUDWH�JOREDO� ODWHUDO�
PRYHPHQW����WR����PP��DQG�ODWHUDO�VWUHWFK�DFURVV�D�EXLOGLQJ�IRRWSULQW����WR����PP��FDQ�EH�DVVXPHG�LQ�7&��
ODQG�� )RXQGDWLRQV� IRU� UHVLGHQWLDO� EXLOGLQJV� ORFDWHG� EH\RQG� WKH� VHWEDFN� GLVWDQFH� FDQ� EH� GHVLJQHG� LQ�
DFFRUGDQFH�ZLWK�WKH�0%,(�*XLGDQFH�3DUW�&��

*URXQG� LPSURYHPHQW�FRXOG�EH�FDUULHG�RXW�ZLWKLQ� WKH�VHWEDFN�]RQH�WR�UHGXFH�WKH� ODWHUDO�VSUHDGLQJ�ULVN�DQG�
WKHUHE\�UHGXFH�WKH�VHWEDFN�GLVWDQFH��6XFK�JURXQG�LPSURYHPHQW�ZRXOG�QHHG�WR�EH�LPSOHPHQWHG�RYHU�D�ODUJH�
DUHD� WR� EH� HIIHFWLYH�� 7KH� ODWHUDO� VSUHDGLQJ� KD]DUG� ZLOO� QHHG� WR� EH� FRQVLGHUHG� ZKHQ� SODQQLQJ� VXLWDEOH�
ORFDWLRQV�IRU�FULWLFDO�LQIUDVWUXFWXUH�DQG�VHUYLFH�FRUULGRUV��DV�ZHOO�DV�VWUXFWXUHV��

�

� �
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�����������1=�������������������SDJH����

�� 6XLWDELOLW\�RI�/DQG�IRU�'HYHORSPHQW�

7KH�+DOVZHOO�2'3�DUHDV�DUH�XQGHUODLQ�E\�DOOXYLDO�VRLOV�� WKH�XSSHU�KRUL]RQV�RI�ZKLFK�DUH�GRPLQDWHG�E\�VLOW�
DQG� VDQG� ZLWK� LVRODWHG� DUHDV� RI� QHDU� VXUIDFH� JUDYHO�� =RQHV� ZLWKLQ� WKH� VLOW� DUH� ZHDN� DQG� SHDW� ZDV�
HQFRXQWHUHG�LQ�D�QXPEHU�RI�WKH�ERUHKROHV��6XFK�ZHDN�DQG�FRPSUHVVLEOH�VRLOV�SUHVHQW�D�VWDWLF�FRQVWUDLQW�WR�
GHYHORSPHQW�WKDW�FDQ�EH�RYHUFRPH�ZLWK�DSSURSULDWH�GHVLJQ�PHDVXUHV��7KLV�PD\�LQFOXGH��EXW�QRW�OLPLWHG�WR����
�L�� DOORZLQJ� IRU� UHGXFHG� VDIH� �GHSHQGDEOH�� DQG�RU� DOORZDEOH� EHDULQJ� FDSDFLWLHV� DQG� �LL�� DOORZLQJ� IRU� KLJKHU�
WKDQ�XVXDO�VHWWOHPHQW�WROHUDQFHV�GXULQJ�DQG�SRVW�FRQVWUXFWLRQ���

(DUWKZRUNV� LQ� WKH� SUHGRPLQDQWO\� VLOW\� VRLOV� ZLOO� EH� SULPDULO\� JRYHUQHG� E\� WKH� HQYLURQPHQWDO� FRQGLWLRQV��
SDUWLFXODUO\� WKH� HIIHFW� RI� ZHW� ZHDWKHU� RQ� WKH� PRLVWXUH� VHQVLWLYH� VLOW�� &DUU\LQJ� RXW� HDUWKZRUNV� LQ� WKH� GULHU�
VXPPHU�PRQWKV�LV�UHFRPPHQGHG��

*URXQGZDWHU�DFURVV� WKH�+DOVZHOO�2'3�DUHDV� LV�VKDOORZ�� W\SLFDOO\�H[SHFWHG� WR�EH�EHWZHHQ����P�DQG����P�
EHORZ� H[LVWLQJ� JURXQG� OHYHO� RYHU� VLJQLILFDQW� SRUWLRQV� RI� DOO� DUHDV��+LJK� JURXQGZDWHU� ZLOO� OLPLW� WKH� DELOLW\� WR�
GLVFKDUJH� VWRUPZDWHU� WR� JURXQG� DQG� FRQVWUDLQ� VWRUPZDWHU� GLVSRVDO� WR� GHWHQWLRQ� SRQGV� DQG� FRQWUROOHG�
RXWIORZV���$GGLWLRQDOO\��JURXQGZDWHU�ORZHULQJ�PD\�EH�UHTXLUHG�IRU�FRQVWUXFWLRQ�RI�VWUXFWXUHV��XWLOLWLHV�DQG���RU�
HDUWKZRUNV�EHORZ�WKH�JURXQGZDWHU�WDEOH���

:KHQ�LW�FRPHV�WR�IORRG�ULVN��ERWK�5���DQG�5���DUH�RXWVLGH�WKH�H[LVWLQJ�DQG�SURSRVHG�)0$��6XFK�LV�QRW�WKH�
FDVH� IRU�5���DQG�5����$OWKRXJK�5��� LV�QRW�ZLWKLQ� WKH�H[LVWLQJ�)0$�� D� VPDOO� SRUWLRQ� LQ� WKH�VRXWK�ZHVWHUQ�
FRUQHU� LV� ZLWKLQ� WKH� SURSRVHG� )0$�� )RU� 5���� ODUJH� SDUWV� RI� WKH� DUHD� DUH� ZLWKLQ� WKH� SURSRVHG� )0$� IRU�
+HQGHUVRQV� %DVLQ�� &DVKPHUH� 6WUHDP� DQG� +RRQ� +D\� 9DOOH\�� 3DUWV� RI� WKH� 5��� DUHD� DUH� DOVR� ZLWKLQ� WKH�
H[LVWLQJ�)0$��

7KH� VHLVPLF� ULVNV� RI� OLTXHIDFWLRQ� DQG� ODWHUDO� VSUHDGLQJ� SRVH� VLJQLILFDQW� FRQVWUDLQWV� WR� ]RQHV� RI� WKH�
GHYHORSPHQW�DUHD��:LWKRXW�WUHDWPHQW�RI�ODUJH�DUHDV�RI�ODQG��QRWDEO\�LQ�5���DQG�5����WKH�ODQG�LQ�WKHVH�]RQHV�
ZRXOG�EH�FODVVLILHG�DV�7&��DFFRUGLQJ�WR�WKH�FXUUHQW�0%,(�JXLGDQFH��$UHDV�ZLWKLQ�5���DQG�5���DUH�7&���DV�
ZHOO�DV�7&���DQG�WKH�7&��]RQHV�ZLWKLQ� WKHVH�DUHDV�DOVR�RIIHU�DQ�RSSRUWXQLW\� WR�FDUU\�RXW�VLWH�ZLGH�JURXQG�
LPSURYHPHQW� WR�EULQJ� WKH�ZKROH�VLWH�XS� WR�D�7&��FDWHJRU\��2SWLRQV��VXFK�DV�H[FDYDWLRQ�DQG�UHSODFHPHQW��
SHUPDQHQW� VXUFKDUJLQJ� DQG� JURXQGZDWHU� ORZHULQJ� �EXW� XQOLNHO\� WR� EH� E\� JUDYLW\���PD\� SURYH� YLDEOH� LQ� WKLV�
UHJDUG���

/LTXHIDFWLRQ�LV�DOVR�D�NH\�ULVN�WKDW�QHHGV�WR�EH�FRQVLGHUHG�IRU�EXULHG�LQIUDVWUXFWXUH��/LTXHIDFWLRQ�FDQ�LPSDFW�
XSRQ�VWRUPZDWHU�DQG�JUDYLW\�VDQLWDU\�VHZHUDJH� IDFLOLWLHV�E\�FDXVLQJ� IORWDWLRQ�RI�SLSHV�DQG�PDQKROHV��7KLV�
PD\�UHVXOW�LQ�EUHDNDJH�VHSDUDWLRQ�DQG�ORVV�RI�DGHTXDWH�JUDGH�IRU�IORZ�XQGHU�JUDYLW\��/LTXHIDFWLRQ�PD\�DOVR�
FDXVH�SDUWLDO�ILOOLQJ�EORFNLQJ�RI�SLSHV�ZLWK�OLTXHILHG�PDWHULDO��'XH�FRQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�LQ�GHVLJQLQJ�
WKHVH�DQG�RWKHU�VXEVXUIDFH�LQIUDVWUXFWXUH��

:LWKLQ�7&��ODQG��VHW�EDFN�GLVWDQFHV�IRU�VWRUPZDWHU�SRQGV�DQG�RWKHU�IUHH�IDFHV�ZLOO�QHHG�WR�EH�DGRSWHG�DQG�
WKHVH�PLJKW�EH�LQ�WKH�UDQJH�RI���P�WR���P��

,Q� VXPPDU\� WKH� JHRWHFKQLFDO� LQYHVWLJDWLRQV� XQGHUWDNHQ� E\� %HFD� KDYH� QRW� XQFRYHUHG� DQ\� DUHDV� GHHPHG�
XQVXLWDEOH�IRU�GHYHORSPHQW�SHU�VH��+RZHYHU��FRQVLGHUDEOH�ZRUN�ZLOO�EH�UHTXLUHG�WR�SUHSDUH�PXFK�RI�WKH�DUHD�
WR�D�VWDWH�ZKHUH� ³VWDQGDUG´� �LQ� WKH�&KULVWFKXUFK�VHQVH��GHYHORSPHQW�FDQ�SURFHHG�� ,W� LV� UHFRPPHQGHG� WKDW�
WKH�DVSHFWV�GLVFXVVHG�DERYH�DUH�FRQVLGHUHG� LQ�VRPH�GHWDLO�ZKHQ�FRQVLGHULQJ� WKH�SURSRVHG�]RQLQJ�RI� WKH�
+DOVZHOO�2'3�DUHDV��SDUWLFXODUO\�SDUWV�RI�5���DQG�5����:KHUH�SRVVLEOH� LW� LV�UHFRPPHQGHG�WKDW�UHVLGHQWLDO�
DQG�EXVLQHVV�GHYHORSPHQWV�EH�SODFHG�RQ�7&��ODQG��ZKHWKHU�WKLV�LV�H[LVWLQJ�7&��ODQG��RU�ODQG�EURXJKW�XS�WR�
WKDW�VWDQGDUG�E\�VLWH�JURXQG�LPSURYHPHQWV���
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�
�� $SSOLFDELOLW\�

7KLV�UHSRUW�KDV�EHHQ�SUHSDUHG�E\�%HFD�RQ�WKH�VSHFLILF� LQVWUXFWLRQV�RI�RXU�&OLHQW��,W� LV�VROHO\�IRU�RXU�&OLHQW¶V�
XVH�IRU�WKH�SXUSRVH�IRU�ZKLFK�LW�LV�LQWHQGHG�LQ�DFFRUGDQFH�ZLWK�WKH�DJUHHG�VFRSH�RI�ZRUN��$Q\�XVH�RU�UHOLDQFH�
E\�DQ\�SHUVRQ�FRQWUDU\�WR�WKH�DERYH��WR�ZKLFK�%HFD�KDV�QRW�JLYHQ�LWV�SULRU�ZULWWHQ�FRQVHQW��LV�DW�WKDW�SHUVRQ¶V�
RZQ�ULVN��

$OO� UHFRPPHQGDWLRQV� DQG� RSLQLRQV� LQ� WKLV� UHSRUW� DUH� SUHOLPLQDU\� LQ� QDWXUH� DQG� DUH� VXEMHFW� WR� FRQILUPDWLRQ�
GXULQJ� WKH� IXWXUH�GHVLJQ�SKDVHV�RI� WKH�SURMHFW�RQFH�DSSURSULDWH�DGGLWLRQDO� JHRWHFKQLFDO� LQYHVWLJDWLRQV�DQG�
HQJLQHHULQJ�DVVHVVPHQW�KDV�EHHQ�FRPSOHWHG��

6KRXOG�\RX�EH�LQ�DQ\�GRXEW�DV�WR�WKH�DSSOLFDELOLW\�RI�WKLV�UHSRUW�DQG�RU�LWV�UHFRPPHQGDWLRQV�IRU�WKH�SURSRVHG�
GHYHORSPHQW�DV�GHVFULEHG�KHUHLQ��DQG�RU�HQFRXQWHU�PDWHULDOV�RQ�VLWH�WKDW�GLIIHU�IURP�WKRVH�GHVFULEHG�KHUHLQ��
LW�LV�HVVHQWLDO�WKDW�\RX�GLVFXVV�WKHVH�LVVXHV�ZLWK�WKH�DXWKRUV�EHIRUH�SURFHHGLQJ�ZLWK�DQ\�ZRUN�EDVHG�RQ�WKLV�
GRFXPHQW���

� �
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.13

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT01_163bHalswellJunctionRd

0.50 m
0.50 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:17:25 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R15\R15 Halswe
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.13

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT02_163bHalswellJunctionRd

0.50 m
0.50 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:17:26 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R15\R15 Halswe

8
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.13

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT03_163bHalswellJunctionRd

1.00 m
1.00 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:17:27 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R15\R15 Halswe

15
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Input parameters and analysis data
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Based on Ic value
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Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT04_163bHalswellJunctionRd
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3
2.60
Based on SBT

No
N/A
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No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:17:27 p.m.
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Input parameters and analysis data
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I&B (2008)
Based on Ic value
7.50
0.13

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
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CPT file : CPT05_163bHalswellJunctionRd

0.50 m
0.50 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
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Sand & Clay
No
N/A

Summary of liquefaction potential
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.13

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT06_163bHalswellJunctionRd

0.50 m
0.50 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:17:30 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R15\R15 Halswe
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.13

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT07_117HalswellJunctionRd

0.50 m
0.50 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:17:31 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R15\R15 Halswe

43
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.13

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT08_103HalswellJunctionRd

1.50 m
1.50 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:17:32 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R15\R15 Halswe

50



Th
is

 s
of

tw
ar

e 
is

 li
ce

ns
ed

 t
o:

 B
ec

a
CP

T 
na

m
e:

 C
PT

08
_1

03
H

al
sw

el
lJ

un
ct

io
nR

d

C
P

T
 b

a
s

ic
 i

n
t

e
r

p
r

e
t

a
t

io
n

 p
lo

t
s

CL
iq

 v
.1

.7
.1

.1
4 

- 
CP

T 
Li

qu
ef

ac
tio

n 
As

se
ss

m
en

t 
So

ft
w

ar
e 

- 
Re

po
rt

 c
re

at
ed

 o
n:

 1
0/

03
/2

01
4,

 2
:1

7:
32

 p
.m

.
51

Pr
oj

ec
t 

fil
e:

 P
:\

32
0\

32
05

66
5\

Ph
as

e 
2\

TG
E\

3.
 W

or
k 

Pa
ck

ag
e 

Ph
as

e 
G

eo
te

ch
ni

ca
l\1

2.
 I

np
ut

s,
 r

ef
er

en
ce

, r
es

ea
rc

h 
an

d 
da

ta
\L

iq
ue

fa
ct

io
n 

As
se

ss
m

en
t\

CL
iq

 A
ss

es
sm

en
t\

R1
5\

R1
5 

H
al

sw
el

l L
iq

ue
fa

ct
io

n 
As

se
ss

m
en

t.
cl

q

In
pu

t 
pa

ra
m

et
er

s 
an

d 
an

al
ys

is
 d

at
a

I&
B 

(2
00

8)
I&

B 
(2

00
8)

Ba
se

d 
on

 I
c 

va
lu

e
7.

50
0.

13
1.

50
 m

D
ep

th
 t

o 
G

W
T 

(e
rt

hq
.)

:
Av

er
ag

e 
re

su
lts

 in
te

rv
al

:
Ic

 c
ut

-o
ff

 v
al

ue
:

U
ni

t 
w

ei
gh

t 
ca

lc
ul

at
io

n:
U

se
 f

ill
:

Fi
ll 

he
ig

ht
:

1.
50

 m
3 2.

60
Ba

se
d 

on
 S

BT
N

o
N

/A

N
/A

Sa
nd

 &
 C

la
y

Ye
s

. N
o

N
/A

SB
T 

le
ge

nd
1.

 S
en

si
tiv

e 
fin

e 
gr

ai
ne

d

2.
 O

rg
an

ic
 m

at
er

ia
l

3.
 C

la
y 

to
 s

ilt
y 

cl
ay

4.
 C

la
ye

y 
si

lt 
to

 s
ilt

y
l 5.
 S

ilt
y 

sa
nd

 t
o 

sa
nd

y 
si

lt

6.
 C

le
an

 s
an

d 
to

 s
ilt

y 
sa

nd

7.
 G

ra
ve

ly
 s

an
d 

to
 s

an
d

8.
 V

er
y 

st
iff

 s
an

d 
to

l
d

9.
 V

er
y 

st
iff

 f
in

e 
gr

ai
ne

d



Th
is

 s
of

tw
ar

e 
is

 li
ce

ns
ed

 t
o:

 B
ec

a
CP

T 
na

m
e:

 C
PT

08
_1

03
H

al
sw

el
lJ

un
ct

io
nR

d

C
P

T
 b

a
s

ic
 i

n
t

e
r

p
r

e
t

a
t

io
n

 p
lo

t
s

 (
n

o
r

m
a

li
z

e
d

)

CL
iq

 v
.1

.7
.1

.1
4 

- 
CP

T 
Li

qu
ef

ac
tio

n 
As

se
ss

m
en

t 
So

ft
w

ar
e 

- 
Re

po
rt

 c
re

at
ed

 o
n:

 1
0/

03
/2

01
4,

 2
:1

7:
32

 p
.m

.
52

Pr
oj

ec
t 

fil
e:

 P
:\

32
0\

32
05

66
5\

Ph
as

e 
2\

TG
E\

3.
 W

or
k 

Pa
ck

ag
e 

Ph
as

e 
G

eo
te

ch
ni

ca
l\1

2.
 I

np
ut

s,
 r

ef
er

en
ce

, r
es

ea
rc

h 
an

d 
da

ta
\L

iq
ue

fa
ct

io
n 

As
se

ss
m

en
t\

CL
iq

 A
ss

es
sm

en
t\

R1
5\

R1
5 

H
al

sw
el

l L
iq

ue
fa

ct
io

n 
As

se
ss

m
en

t.
cl

q

SB
Tn

 le
ge

nd
1.

 S
en

si
tiv

e 
fin

e 
gr

ai
ne

d

2.
 O

rg
an

ic
 m

at
er

ia
l

3.
 C

la
y 

to
 s

ilt
y 

cl
ay

4.
 C

la
ye

y 
si

lt 
to

 s
ilt

y
l 5.
 S

ilt
y 

sa
nd

 t
o 

sa
nd

y 
si

lt

6.
 C

le
an

 s
an

d 
to

 s
ilt

y 
sa

nd

7.
 G

ra
ve

ly
 s

an
d 

to
 s

an
d

8.
 V

er
y 

st
iff

 s
an

d 
to

l
d

9.
 V

er
y 

st
iff

 f
in

e 
gr

ai
ne

d

In
pu

t 
pa

ra
m

et
er

s 
an

d 
an

al
ys

is
 d

at
a

I&
B 

(2
00

8)
I&

B 
(2

00
8)

Ba
se

d 
on

 I
c 

va
lu

e
7.

50
0.

13
1.

50
 m

D
ep

th
 t

o 
G

W
T 

(e
rt

hq
.)

:
Av

er
ag

e 
re

su
lts

 in
te

rv
al

:
Ic

 c
ut

-o
ff

 v
al

ue
:

U
ni

t 
w

ei
gh

t 
ca

lc
ul

at
io

n:
U

se
 f

ill
:

Fi
ll 

he
ig

ht
:

1.
50

 m
3 2.

60
Ba

se
d 

on
 S

BT
N

o
N

/A

N
/A

Sa
nd

 &
 C

la
y

Ye
s

. N
o

N
/A



Th
is

 s
of

tw
ar

e 
is

 li
ce

ns
ed

 t
o:

 B
ec

a
CP

T 
na

m
e:

 C
PT

08
_1

03
H

al
sw

el
lJ

un
ct

io
nR

d

L
iq

u
e

fa
c

t
io

n
 a

n
a

ly
s

is
 o

v
e

r
a

ll
 p

lo
t

s
 (

in
t

e
r

m
e

d
ia

t
e

 r
e

s
u

lt
s

)

CL
iq

 v
.1

.7
.1

.1
4 

- 
CP

T 
Li

qu
ef

ac
tio

n 
As

se
ss

m
en

t 
So

ft
w

ar
e 

- 
Re

po
rt

 c
re

at
ed

 o
n:

 1
0/

03
/2

01
4,

 2
:1

7:
32

 p
.m

.
53

Pr
oj

ec
t 

fil
e:

 P
:\

32
0\

32
05

66
5\

Ph
as

e 
2\

TG
E\

3.
 W

or
k 

Pa
ck

ag
e 

Ph
as

e 
G

eo
te

ch
ni

ca
l\1

2.
 I

np
ut

s,
 r

ef
er

en
ce

, r
es

ea
rc

h 
an

d 
da

ta
\L

iq
ue

fa
ct

io
n 

As
se

ss
m

en
t\

CL
iq

 A
ss

es
sm

en
t\

R1
5\

R1
5 

H
al

sw
el

l L
iq

ue
fa

ct
io

n 
As

se
ss

m
en

t.
cl

q

In
pu

t 
pa

ra
m

et
er

s 
an

d 
an

al
ys

is
 d

at
a

I&
B 

(2
00

8)
I&

B 
(2

00
8)

Ba
se

d 
on

 I
c 

va
lu

e
7.

50
0.

13
1.

50
 m

D
ep

th
 t

o 
G

W
T 

(e
rt

hq
.)

:
Av

er
ag

e 
re

su
lts

 in
te

rv
al

:
Ic

 c
ut

-o
ff

 v
al

ue
:

U
ni

t 
w

ei
gh

t 
ca

lc
ul

at
io

n:
U

se
 f

ill
:

Fi
ll 

he
ig

ht
:

1.
50

 m
3 2.

60
Ba

se
d 

on
 S

BT
N

o
N

/A

N
/A

Sa
nd

 &
 C

la
y

Ye
s

. N
o

N
/A



Th
is

 s
of

tw
ar

e 
is

 li
ce

ns
ed

 t
o:

 B
ec

a
CP

T 
na

m
e:

 C
PT

08
_1

03
H

al
sw

el
lJ

un
ct

io
nR

d

L
iq

u
e

fa
c

t
io

n
 a

n
a

ly
s

is
 o

v
e

r
a

ll
 p

lo
t

s

CL
iq

 v
.1

.7
.1

.1
4 

- 
CP

T 
Li

qu
ef

ac
tio

n 
As

se
ss

m
en

t 
So

ft
w

ar
e 

- 
Re

po
rt

 c
re

at
ed

 o
n:

 1
0/

03
/2

01
4,

 2
:1

7:
32

 p
.m

.
54

Pr
oj

ec
t 

fil
e:

 P
:\

32
0\

32
05

66
5\

Ph
as

e 
2\

TG
E\

3.
 W

or
k 

Pa
ck

ag
e 

Ph
as

e 
G

eo
te

ch
ni

ca
l\1

2.
 I

np
ut

s,
 r

ef
er

en
ce

, r
es

ea
rc

h 
an

d 
da

ta
\L

iq
ue

fa
ct

io
n 

As
se

ss
m

en
t\

CL
iq

 A
ss

es
sm

en
t\

R1
5\

R1
5 

H
al

sw
el

l L
iq

ue
fa

ct
io

n 
As

se
ss

m
en

t.
cl

q

F.
S.

 c
ol

or
 s

ch
em

e

Li
qu

ef
ac

tio
n 

an
d 

no
 li

qu
ef

ac
tio

n 
ar

e 
eq

ua
lly

 li
ke

ly

U
nl

ik
e 

to
 li

qu
ef

y

Al
m

os
t 

ce
rt

ai
n 

it 
w

ill
 n

ot
 li

qu
ef

y

LP
I 

co
lo

r 
sc

he
m

e
Ve

ry
 h

ig
h 

ris
k

H
ig

h 
ris

k

Lo
w

 r
is

k

In
pu

t 
pa

ra
m

et
er

s 
an

d 
an

al
ys

is
 d

at
a

I&
B 

(2
00

8)
I&

B 
(2

00
8)

Ba
se

d 
on

 I
c 

va
lu

e
7.

50
0.

13
1.

50
 m

D
ep

th
 t

o 
G

W
T 

(e
rt

hq
.)

:
Av

er
ag

e 
re

su
lts

 in
te

rv
al

:
Ic

 c
ut

-o
ff

 v
al

ue
:

U
ni

t 
w

ei
gh

t 
ca

lc
ul

at
io

n:
U

se
 f

ill
:

Fi
ll 

he
ig

ht
:

1.
50

 m
3 2.

60
Ba

se
d 

on
 S

BT
N

o
N

/A

N
/A

Sa
nd

 &
 C

la
y

Ye
s

. N
o

N
/A

Ve
ry

 li
ke

ly
 t

o 
liq

ue
fy

Al
m

os
t 

ce
rt

ai
n 

it 
w

ill
 li

qu
ef

y



Th
is

 s
of

tw
ar

e 
is

 li
ce

ns
ed

 t
o:

 B
ec

a
CP

T 
na

m
e:

 C
PT

08
_1

03
H

al
sw

el
lJ

un
ct

io
nR

d

C
h

e
c

k
 f

o
r

 s
t

r
e

n
g

t
h

 l
o

s
s

 p
lo

t
s

 (
I

d
r

is
s

 &
 B

o
u

la
n

g
e

r
 (

2
0

0
8

)
)

CL
iq

 v
.1

.7
.1

.1
4 

- 
CP

T 
Li

qu
ef

ac
tio

n 
As

se
ss

m
en

t 
So

ft
w

ar
e 

- 
Re

po
rt

 c
re

at
ed

 o
n:

 1
0/

03
/2

01
4,

 2
:1

7:
32

 p
.m

.
55

Pr
oj

ec
t 

fil
e:

 P
:\

32
0\

32
05

66
5\

Ph
as

e 
2\

TG
E\

3.
 W

or
k 

Pa
ck

ag
e 

Ph
as

e 
G

eo
te

ch
ni

ca
l\1

2.
 I

np
ut

s,
 r

ef
er

en
ce

, r
es

ea
rc

h 
an

d 
da

ta
\L

iq
ue

fa
ct

io
n 

As
se

ss
m

en
t\

CL
iq

 A
ss

es
sm

en
t\

R1
5\

R1
5 

H
al

sw
el

l L
iq

ue
fa

ct
io

n 
As

se
ss

m
en

t.
cl

q

In
pu

t 
pa

ra
m

et
er

s 
an

d 
an

al
ys

is
 d

at
a

I&
B 

(2
00

8)
I&

B 
(2

00
8)

Ba
se

d 
on

 I
c 

va
lu

e
7.

50
0.

13
1.

50
 m

D
ep

th
 t

o 
G

W
T 

(e
rt

hq
.)

:
Av

er
ag

e 
re

su
lts

 in
te

rv
al

:
Ic

 c
ut

-o
ff

 v
al

ue
:

U
ni

t 
w

ei
gh

t 
ca

lc
ul

at
io

n:
U

se
 f

ill
:

Fi
ll 

he
ig

ht
:

1.
50

 m
3 2.

60
Ba

se
d 

on
 S

BT
N

o
N

/A

N
/A

Sa
nd

 &
 C

la
y

Ye
s

. N
o

N
/A



Th
is

 s
of

tw
ar

e 
is

 li
ce

ns
ed

 t
o:

 B
ec

a
CP

T 
na

m
e:

 C
PT

08
_1

03
H

al
sw

el
lJ

un
ct

io
nR

d

E
s

t
im

a
t

io
n

 o
f 

p
o

s
t

-
e

a
r

t
h

q
u

a
k

e
 s

e
t

t
le

m
e

n
t

s

CL
iq

 v
.1

.7
.1

.1
4 

- 
CP

T 
Li

qu
ef

ac
tio

n 
As

se
ss

m
en

t 
So

ft
w

ar
e 

- 
Re

po
rt

 c
re

at
ed

 o
n:

 1
0/

03
/2

01
4,

 2
:1

7:
32

 p
.m

.
56

Pr
oj

ec
t 

fil
e:

 P
:\

32
0\

32
05

66
5\

Ph
as

e 
2\

TG
E\

3.
 W

or
k 

Pa
ck

ag
e 

Ph
as

e 
G

eo
te

ch
ni

ca
l\1

2.
 I

np
ut

s,
 r

ef
er

en
ce

, r
es

ea
rc

h 
an

d 
da

ta
\L

iq
ue

fa
ct

io
n 

As
se

ss
m

en
t\

CL
iq

 A
ss

es
sm

en
t\

R1
5\

R1
5 

H
al

sw
el

l L
iq

ue
fa

ct
io

n 
As

se
ss

m
en

t.
cl

q

A
bb

re
vi

at
io

ns



L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.13

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT10_42QuaifesRd

1.50 m
1.50 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:17:34 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R15\R15 Halswe

57
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Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.13

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT11_52QuaifesRd

1.50 m
1.50 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:17:36 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R15\R15 Halswe
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.13

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT12_42QuaifesRd

1.50 m
1.50 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:17:38 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R15\R15 Halswe
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.13

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT13_84SabysRd

1.50 m
1.50 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:17:41 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R15\R15 Halswe

78
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.13

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT14_23QuaifesRd

1.50 m
1.50 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:17:43 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R15\R15 Halswe
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.13

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT15_101SabysRd

1.50 m
1.50 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:17:45 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R15\R15 Halswe
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Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.13

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT16_101SabysRd

1.50 m
1.50 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:17:47 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R15\R15 Halswe
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.35

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT03_163bHalswellJunctionRd

1.00 m
1.00 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:23:04 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R15\R15 Halswe

15
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.35

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT04_163bHalswellJunctionRd

1.00 m
1.00 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:23:05 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R15\R15 Halswe
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.35

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT05_163bHalswellJunctionRd

0.50 m
0.50 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:23:06 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R15\R15 Halswe
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Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.35

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT06_163bHalswellJunctionRd

0.50 m
0.50 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:23:07 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R15\R15 Halswe
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Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.35

G.W.T. (in-situ):
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applied:
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No
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Summary of liquefaction potential
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Input parameters and analysis data
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Based on Ic value
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G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
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1.50 m
1.50 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:23:09 p.m.
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.35

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT10_42QuaifesRd

1.50 m
1.50 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:23:11 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R15\R15 Halswe

57
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.35

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT11_52QuaifesRd

1.50 m
1.50 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:23:13 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R15\R15 Halswe

64
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.35

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT12_42QuaifesRd

1.50 m
1.50 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:23:15 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R15\R15 Halswe
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Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.35

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT13_84SabysRd

1.50 m
1.50 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:23:18 p.m.
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Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.35

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT14_23QuaifesRd

1.50 m
1.50 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:23:20 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R15\R15 Halswe
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