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DQWLFLSDWHG�SODQQLQJ�KRUL]RQ���7KH�VWXG\�PHHWV�WKH�IROORZLQJ�REMHFWLYHV�

�������� (YDOXDWH�H[LVWLQJ�FRQGLWLRQ�RI�ZDVWHZDWHU�WUHDWPHQW�IDFLOLWLHV�LQ�5RJHUVYLOOH�

�������� 3URYLGH�SUHOLPLQDU\�HVWLPDWHV�RI����\HDU�SRWHQWLDO�VHZDJH�ÀRZ�UDWHV�LQ�WKH�VWXG\�DUHD�

�������� 3URYLGH�SUHOLPLQDU\�HVWLPDWHV�RI�VL]HV�DQG�ORFDWLRQV�IRU����\HDU�SRWHQWLDO�WUHDWPHQW������������������������������������
������������IDFLOLWLHV�

�������� (YDOXDWH�DOWHUQDWLYH�FROOHFWLRQ��WUHDWPHQW�DQG�GLVSRVDO�RSWLRQV�

�������� 3URYLGH�SUHOLPLQDU\�UHFRPPHQGDWLRQV�DQG�FRVW�HVWLPDWHV�IRU�WKH�PRVW�IHDVLEOH�DOWHUQDWLYH�V��

7KLV�VWXG\�KDV�DOVR�EHHQ�UHYLHZHG�DQG�DSSURYHG�MRLQWO\�E\�WKH�5RJHUVYLOOH�:DWHU�DQG�6HZHU�%RDUG��WKH�
5RJHUVYLOOH�3ODQQLQJ�&RPPLVVLRQ�DQG�WKH�5RJHUVYLOOH�&LW\�&RXQFLO���,W�LV�HQGRUVHG�E\�HDFK�DV�D�SRUWLRQ�RI�WKH�
7RZQ¶V�RYHUDOO�FDSLWDO�IDFLOLWLHV�SODQ��ZKLFK�LV�LWVHOI�DQ�LPSRUWDQW�SDUW�RI�WKH�7RZQ¶V�&RPSUHKHQVLYH�3ODQ�
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:DVWHZDWHU�)DFLOLWLHV�3ODQ�
��5RJHUVYLOOH��$ODEDPD��

1RUWKZHVW�$ODEDPD�&RXQFLO�RI�/RFDO�*RYHUQPHQWV��

����� &+$5$&7(5,67,&6�2)�7+(�678'<�$5($

7KLV�VHFWLRQ�RI�WKH�VWXG\�GHWDLOV�WKH�LPSRUWDQW�JHRJUDSKLF�DQG�SROLWLFDO�IHDWXUHV�RI�WKH�WRZQ�RI�5RJHUVYLOOH��
ZKLFK�DIIHFW�ZDVWHZDWHU�IDFLOLWLHV¶�GHPDQG�DQG�SODFHPHQW���

���� *HQHUDO�,QIRUPDWLRQ

7KH�7RZQ�RI�5RJHUVYLOOH��$ODEDPD�LV�D�FRPPXQLW\�RI�DSSUR[LPDWHO\������UHVLGHQWV��ORFDWHG�LQ�HDVW�/DXGHUGDOH�
&RXQW\��$ODEDPD���7KH�WRZQ�LV�ORFDWHG�RQ�8�6��+LJKZD\�����DSSUR[LPDWHO\����PLOHV�HDVW�RI�)ORUHQFH�����
PLOHV�ZHVW�RI�$WKHQV�DQG�,QWHUVWDWH�����DQG����PLOHV�ZHVW�RI�+XQWVYLOOH���7KH�VWXG\�DUHD�FRQVLVWV�RI�WKH�WRZQ�
DQG�VXUURXQGLQJ�XQLQFRUSRUDWHG�DUHDV�OLNHO\�WR�GHPDQG�ZDVWHZDWHU�WUHDWPHQW�VHUYLFHV�LQ�WKH�IXWXUH���0DS�
�����5RJHUVYLOOH�/RFDWLRQ�0DS�DQG�0DS������5RJHUVYLOOH�:DVWHZDWHU�6WXG\�$UHD�LOOXVWUDWHV�WKH�ORFDWLRQ�RI�
5RJHUVYLOOH�DQG�WKH�H[WHQW�RI�WKH�FRUSRUDWH�OLPLWV�DQG�VWXG\�DUHD���7KH�7RZQ�LWVHOI�LV�D�UXUDO�FRPPXQLW\�DQG�KDV�
EHHQ�KHDYLO\�LQÀXHQFHG�E\�DQ�DJULFXOWXUDO�HFRQRP\���7KH�XQLQFRUSRUDWHG�SRUWLRQV�RI�WKH�VWXG\�DUHD�DUH�OLNHZLVH�
UXUDO�DQG�DJULFXOWXUDO���5RJHUVYLOOH�FRQWDLQV�DSSUR[LPDWHO\����FRPPHUFLDO�SDUFHOV����LQGXVWULDO�SURSHUWLHV��
DQG�����SURSHUWLHV�GHYRWHG�WR�UHVLGHQWLDO�ODQG�XVHV�����PDQXIDFWXUHG�KRPHV������VLQJOH�IDPLO\�UHVLGHQFHV��
DQG���PXOWL�IDPLO\�SURSHUWLHV����'HYHORSPHQW�SDWWHUQV�LQVLGH�WKH�7RZQ�FRQVLVW�SUHGRPLQDQWO\�RI�GLVSHUVHG��
ODUJH�ORW�KRXVLQJ���&RPPHUFLDO�GHYHORSPHQW�LV�GLVSHUVHG�OLQHDUO\�DORQJ�8�6��+LJKZD\�����ZLWK�RQH�FOXVWHU�RI�
µGRZQWRZQ¶�FRPPHUFLDO�GHYHORSPHQW�QHDU�WKH�LQWHUVHFWLRQ�RI�8�6�����DQG�:KHHOHU�5RDG����7KH�XQLQFRUSRUDWHG�
VHFWLRQV�RI�WKH�VWXG\�DUHD�DUH�VLPLODUO\�UXUDO��ORZ�GHQVLW\��DQG�SULPDULO\�DJULFXOWXUDO�DQG�UHVLGHQWLDO���+RZHYHU��
WKH�DUHD�:KHHOHU�/DNH��RQH�RI�WKH�ODUJHVW�UHFUHDWLRQDO�ODNHV�LQ�WKH�VWDWH��LV�LQFUHDVLQJO\�DWWUDFWLYH�WR�QHZ�
GHYHORSPHQW�DQG�ZLOO�OLNHO\�H[HUW�D�SURIRXQG�LPSDFW�RQ�WKH�GHYHORSPHQW�RI�WKH�7RZQ�SURSHU�DQG�GHPDQG�IRU�
VHUYLFHV���

���� &OLPDWH�

7KH�FOLPDWH�DW�5RJHUVYLOOH�LV�WHPSHUDWH�ZLWK�ORQJ�VXPPHUV�DQG�PLOG�ZLQWHUV���5DLQIDOO�LV�DEXQGDQW�DQG�
JHQHUDOO\�LV�ZHOO�GLVWULEXWHG���0RQWKO\�SUHFLSLWDWLRQ�LV�FRQVLVWHQW�WKURXJKRXW�WKH�\HDU��ZLWK�DQ�DYHUDJH�PRQWKO\�
UDLQIDOO�RI������LQFKHV��UHODWLYHO\�VKDUS�LQFUHDVHV�LQ�0DUFK��DQG�GHFOLQH�LQ�UDLQIDOO�LQ�$XJXVW���6QRZV�DUH�
QHJOLJLEOH�DQG�LQFRQVLVWHQW�LQ�WKH�ZLQWHU�PRQWKV���6HYHUH�WHPSHUDWXUH�H[WUHPHV�DUH�UDUH����6RPH�YDULDWLRQ�LQ�
WKH�H[WUHPH�UDQJHV��XS�WR�D�QRUPDO�KLJK�RI�������LQ�-XO\�DQG�GRZQ�WR�D�QRUPDO�ORZ�RI�������LQ�-DQXDU\��DUH�
WR�EH�H[SHFWHG���1RUPDO�DYHUDJH�WHPSHUDWXUHV�UDQJH�IURP�������)DKUHQKHLW�LQ�-XO\�WR�������)DKUHQKHLW�LQ�
-DQXDU\���6XPPHUV�DUH�PDUNHG�E\�ZDUP�WHPSHUDWXUHV�DQG�KLJK�KXPLGLW\��EHJLQQLQJ�LQ�0D\�DQG�FRQWLQXLQJ�
LQWR�6HSWHPEHU���,Q�DQ�DYHUDJH�VXPPHU�WKH�WHPSHUDWXUH�UHDFKHV�RU�H[FHHGV�����)�RQ�DERXW����GD\V��EXW�
����WHPSHUDWXUHV�RFFXU�RQ�RQO\�DERXW���GD\V���,W�LV�QRW�WRR�XQXVXDO�IRU�WKH�WHPSHUDWXUH�WR�IDLO�WR�UHDFK�����D�
VLQJOH�WLPH�IRU�WZR�RU�WKUHH�VXPPHUV�LQ�D�URZ���&ROG�IURQWV�GR�QRW�UHDFK�WKH�DUHD�YHU\�RIWHQ�LQ�VXPPHU��VR�WKDW�
EUHDNV�IURP�WKH�KHDW�DQG�KXPLGLW\�DUH�YHU\�IHZ���7KH�¿UVW�FRRO�ZHDWKHU�XVXDOO\�DUULYHV�ODWH�LQ�6HSWHPEHU�RU�
HDUO\�LQ�2FWREHU��DQG�WKH�KHDW�DQG�KXPLGLW\�RU�VXPPHU�JLYH�ZD\�WR�,QGLDQ�VXPPHU�DQG�IDOO���7KLV�LV�E\�IDU�WKH�
PRVW�SOHDVDQW�VHDVRQ�RI�WKH�\HDU���7KLV�SHULRG�ODVWV�IURP�DERXW�ODWH�6HSWHPEHU�LQWR�1RYHPEHU���'XULQJ�WKLV�
WLPH�UDLQIDOO�LV�OLJKWHU��KXPLGLW\�LV�ORZHU��DQG�WKH�SHUFHQWDJH�RI�VXQVKLQH�LV�KLJKHU�WKDQ�DW�RWKHU�WLPHV���$OVR�
GXULQJ�WKLV�WLPH��WKH�FKDQFHV�RI�H[WHQGHG�SHULRGV�RI�XQLQWHUUXSWHG�IDLU��GU\�ZHDWKHU�DUH�LQFUHDVHG���:LQWHUV�DUH�
QRW�VHYHUHO\�FROG�DQG�DUH�UHODWLYHO\�VKRUW���7KH�WHPSHUDWXUH�GURSV�WR�IUHH]LQJ�RU�ORZHU�RQ�DERXW����GD\V��EXW�
ORQJ�WHUP�UHFRUGV�DW�QHDUE\�'HFDWXU�VKRZ�WKDW�ORZV�RI�]HUR�RU�EHORZ�FRQ�EH�H[SHFWHG�URXJKO\�RQH�ZLQWHU�LQ�
QLQH���7KH�¿UVW�����ZHDWKHU�DUULYHV�DERXW�WKH�¿UVW�RI�1RYHPEHU���5HFRUGV�DW�0XVFOH�6KRDOV��LQ�DGMDFHQW�&ROEHUW�
&RXQW\��VKRZ�WKDW�LQ�WKH�DYHUDJH�JURZLQJ�VHDVRQ��WKH�QXPEHU�RI�GD\V�EHWZHHQ�WKH�ODVW�����ORZ�LQ�VSULQJ�
DQG�WKH�¿UVW�LQ�IDOO�LV�������5RJHUVYLOOH�FDQ�H[SHFW�VHYHUDO�GD\V�ZLWK�VQRZ�ÀXUULHV�LQ�DQ�DYHUDJH�ZLQWHU��EXW�D�
VQRZIDOO�KHDY\�HQRXJK�WR�UHPDLQ�RQ�WKH�JURXQG�PRUH�WKDQ���RU���GD\V�LV�XQXVXDO���$�QRWDEOH�H[FHSWLRQ�ZDV�D�
1HZ�<HDU¶V�(YH�VQRZIDOO�WKDW�GHSRVLWHG������LQFKHV�LQ�)ORUHQFH�E\�WKH�PRUQLQJ�RI�-DQXDU\�����������2I�WKDW�
DPRXQW�������LQFKHV�IHOO�ZLWKLQ����KRXUV���7KLV�ZDV�WKH�PRVW�HYHU�UHFRUGHG�LQ�WKH�6WDWH�RI�$ODEDPD�GXULQJ�D�
���KRXU�SHULRG���7KH�PHDQ�DQQXDO�VQRZIDOO�LQ�5RJHUVYLOOH�LV�VOLJKWO\�OHVV�WKDQ���LQFKHV��EXW�WKH�DFWXDO�DPRXQW�LV�



1RUWKZHVW�$ODEDPD�&RXQFLO�RI�/RFDO�*RYHUQPHQWV

:DVWHZDWHU�)DFLOLWLHV�3ODQ�
��5RJHUVYLOOH��$ODEDPD��

1RUWKZHVW�$ODEDPD�&RXQFLO�RI�/RFDO�*RYHUQPHQWV��

KLJKO\�XQSUHGLFWDEOH�LQ�DQ\�JLYHQ�\HDU���6HYHUDO�\HDUV�LQ�VXFFHVVLRQ�ZLWK�QR�PHDVXUDEOH�VQRZIDOO�PD\�SUHFHGH�
D�\HDU�LQ�ZKLFK�D�PDMRU�VQRZVWRUP�RFFXUV���3ULRU�WR�WKH������VWRUP��D�PDMRU�VQRZIDOO�RFFXUUHG�LQ��������2Q�WKH�
PRUQLQJ�RI�)HEUXDU\�����VQRZ�GHSWKV�UDQJHG�IURP���LQFKHV�LQ�WKH�QRUWKZHVWHUQ�SDUW�RI�/DXGHUGDOH�&RXQW\�WR�
PRUH�WKDQ����LQFKHV�LQ�WKH�VRXWKHDVWHUQ�SDUW���7KH�ORZHVW�WHPSHUDWXUH�HYHU�UHFRUGHG�LQ�/DXGHUGDOH�&RXQW\�ZDV�
����EHORZ�]HUR�RQ�)HEUXDU\�����������DW�)ORUHQFH���,W�ZDV����EHORZ�]HUR�RQ�)HEUXDU\�����������DQG����EHORZ�
]HUR�RQ�-DQXDU\������������,W�LV�SRVVLEOH�WKDW�SDUWV�RI�HDVWHUQ�/DXGHUGDOH�&RXQW\�ZHUH�FROGHU�WKDQ�����EHORZ�
]HUR�RQ�WKH�PRUQLQJ�RI�-DQXDU\������������$OWKRXJK�UHFRUGHG�ORZV�LQ�WKH�0XVFOH�6KRDOV�)ORUHQFH�:DWHUORR�
DUHD�ZHUH����WR����EHORZ�]HUR��LW�ZDV�����EHORZ�DW�$WKHQV������EHORZ�DW�%HOOH�0LQD�LQ�DGMDFHQW�/LPHVWRQH�
&RXQW\��DQG�����EHORZ�DW�5XVVHOOYLOOH�LQ�)UDQNOLQ�&RXQW\�

6SULQJ�LV�WKH�PRVW�FKDQJHDEOH�DQG�VWRUP\�VHDVRQ���,Q�0DUFK�WKH�GD\V�PD\�FKDQJH�TXLFNO\�IURP�PLOG�WR�FROG�DQG�
EOXVWHU\��EXW�E\�0D\�WKH\�XVXDOO\�VHWWOH�GRZQ�WR�D�ZDUP��SOHDVDQW�URXWLQH���7KH�FKDQFHV�RI�GDPDJLQJ�ZLQGVWRUPV�
RU�WRUQDGRHV�DUH�JUHDWHU�LQ�VSULQJ��HVSHFLDOO\�LQ�0DUFK�DQG�$SULO��WKDQ�DW�DQ\�RWKHU�WLPH�RI�WKH�\HDU���+RZHYHU��
HYHQ�LQ�WKLV�SHDN�VWRUP�VHDVRQ��WKH�SUREDELOLW\�RI�DQ\�RQH�IDUP�RU�KRPH�EHLQJ�VWUXFN�LV�H[WUHPHO\�VOLJKW���:KLOH�
WRUQDGRHV�DUH�PRUH�FRPPRQO\�DVVRFLDWHG�ZLWK�VSULQJ��WKH\�FDQ�RFFXU�LQ�DQ\�PRQWK�RI�WKH�\HDU���*HQHUDOO\��WKH�ODVW�
����WHPSHUDWXUH�LQ�VSULQJ�RFFXUV�DERXW�WKH�ODVW�ZHHN�RI�0DUFK��EXW�WKLV�FDQ�YDU\�JUHDWO\�IURP�\HDU�WR�\HDU���

$�GURXJKW�RFFXUV�ZKHQ�WKHUH�LV�QR�ZDWHU�LQ�WKH�VRLO�DYDLODEOH�WR�SODQWV���$�GURXJKW�GD\�LV�D�GD\�GXULQJ�ZKLFK�QR�
ZDWHU�LV�DYDLODEOH�WR�SODQWV���7KH�IUHTXHQF\�DQG�VHYHULW\�RI�GURXJKW�GHSHQGV�RQ�WKH�FDSDFLW\�RI�WKH�VRLO�WR�KROG�
DYDLODEOH�PRLVWXUH��RQ�WKH�DPRXQW�DQG�GLVWULEXWLRQ�RI�SUHFLSLWDWLRQ��DQG�RQ�WKH�DPRXQW�RI�ZDWHU�XVHG�RU�WUDQVSLUHG�
E\�WKH�SODQWV���(YHQ�LQ�D�QRUPDO�\HDU��WKHUH�DUH�SHULRGV�ZKHQ�UDLQIDOO�GRHV�QRW�VXSSO\�WKH�ZDWHU�QHHGV�RI�PRVW�
FURSV��DQG�LQ�ZKLFK�VXSSOHPHQWDU\�LUULJDWLRQ�PLJKW�EH�QHHGHG�IRU�PD[LPXP�FURS�SURGXFWLRQ���'XULQJ�D�VHYHUH�
GURXJKW��KRZHYHU�� WKH�VXSSO\�RI�ZDWHU�IRU�LUULJDWLRQ�PD\�EH�OLPLWHG�RU�QRQ�H[LVWHQW�� � �7KH�5RJHUVYLOOH�DUHD�LV�
VXEMHFW�WR�D�SDUWLDO�GURXJKW�URXJKO\�RQFH�RU�WZLFH�HYHU\����\HDUV���6HYHUH�GURXJKWV�DUH�OHVV�IUHTXHQW�

,Q�DQ�DYHUDJH�\HDU�DQ\�RQH�ORFDWLRQ�LQ�/DXGHUGDOH�&RXQW\�ZLOO�UHFHLYH�PHDVXUDEOH�UDLQ�������LQFK�RU�PRUH��RQ�
DERXW�����GD\V���(LJKW\�GD\V�ZLOO�KDYH������LQFK�RU�PRUH��DQG����GD\V�ZLOO�KDYH������LQFK�RU�PRUH���� 0 R V W�
RI�WKH�UDLQIDOO�LQ�WKH�VXPPHU�IDOOV�GXULQJ�WKXQGHUVWRUPV��HVSHFLDOO\�LQ�-XQH��-XO\��DQG�$XJXVW���7KXQGHUVWRUPV�
RFFXU�RQ�DERXW����GD\V�RI�WKDW�SHULRG���2QH�RI�WKH�PRVW�VHYHUH�GURXJKWV�RQ�UHFRUG�LQ�WKH�5RJHUVYLOOH�DUHD�RFFXUUHG�
LQ��������$W�)ORUHQFH�D�PHUH������LQFKHV�RI�UDLQ�IHOO�RYHU�D�VSDQ�RI�����GD\V��IURP�$XJXVW���WR�'HFHPEHU�����7KH�
QRUPDO�UDLQIDOO�IRU�WKDW�SHULRG�LV�DERXW�������LQFKHV���1R�UDLQ�IHOO�GXULQJ�2FWREHU���,W�ZDV�DOVR�YHU\�GU\�LQ�WKH�DUHD�
LQ�������ZKHQ�PRVW�RI�WKH�UHVW�RI�$ODEDPD�ZDV�VXIIHULQJ�WKH�PRVW�VHYHUH�GURXJKW�LQ�KLVWRU\���$W�0XVFOH�6KRDOV��
GXULQJ�WKLV�SHULRG��RQO\������LQFKHV�IHOO�IURP�-XQH�WKURXJK�$XJXVW��D�GH¿FLHQF\�RI������LQFKHV���

(YDSRWUDQVSLUDWLRQ� LV� WKH� UHPRYDO�RI�ZDWHU� IURP� WKH�VRLO�E\�HYDSRUDWLRQ�DQG�SODQW� WUDQVSLUDWLRQ�� �7KH� UDWH�RI�
HYDSRWUDQVSLUDWLRQ�LQ�5RJHUVYLOOH�LV�KLJKHVW�LQ�VXPPHU��PDLQO\�LQ�-XQH�DQG�-XO\���,W�LV�ORZHVW�LQ�ZLQWHU�

���� 7RSRJUDSK\

7KH� WRSRJUDSK\� RI� WKH� VWXG\� DUHD� �VHH�0DS� �����5RJHUVYLOOH�7RSRJUDSK\�� LV� ÀDW� WR�PRGHUDWHO\� VORSLQJ�ZLWK�
HOHYDWLRQV�IURP�DSSUR[LPDWHO\�����IHHW�QRUWK�RI�7RZQ�WR�DERXW�����IHHW�DERYH�PHDQ�VHD�OHYHO�DW�WKH�RXWOHW�WR�
PDMRU�VWUHDPV�DQG�DORQJ�WKH�7HQQHVVHH�5LYHU���,Q�JHQHUDO��KLJKHU�HOHYDWLRQV�WR�WKH�QRUWK�QRUWKZHVW�JLYH�ZD\�WR�
ORZHU�HOHYDWLRQV�WR�WKH�VRXWK�VRXWKHDVW�DW�:KHHOHU�/DNH�DQG�(ON�5LYHU���7KH�JHQHUDO�VORSH�RI�WKH�SODQQLQJ�DUHD�
LV�VRXWKZHVWZDUGO\�WRZDUG�)LUVW�&UHHN��EXW�WKH�VWXG\�DUHD�LV�SDUWLWLRQHG�LQWR�WZR�PDMRU�GUDLQDJH�EDVLQV�E\�D�ORZ�
ULGJH�UXQQLQJ�JHQHUDOO\�QRUWK�VRXWK��6HH�0DS������5RJHUVYLOOH�'UDLQDJH�%DVLQV����7KH�SRUWLRQ�RI�WKH�SODQQLQJ�
DUHD�HDVW�RI�&RXQW\�5RDG�����%DUQHWW�5RDG��VORSHV�HDVWZDUGO\�WRZDUG�(ON�5LYHU���7KH�SRUWLRQ�RI�WKH�SODQQLQJ�
DUHD�VRXWK�RI�)XTXD�/DQH��&RXQW\�5RDG�����VORSHV�VRXWKZDUGO\�WRZDUG�:KHHOHU�/DNH���1XPHURXV�VPDOOHU�ULGJHV�
FUHDWH�EDVLQV�IRU�YDULRXV�VWUHDPV�DQG�GUDLQDJH�DUHDV���

6ORSHV�ZLWKLQ�WKH�VWXG\�DUHD�JHQHUDOO\�GR�QRW�SUHVHQW�KD]DUGV�RU�FRQVWUDLQWV�WR�GHYHORSPHQW���0DS������5RJHUVYLOOH�
6RLO�6ORSHV�GLVSOD\V�WKH�JHQHUDO�WHUUDLQ�IHDWXUHV�DQG�VKRZV�WKDW�VORSHV�VHOGRP�H[FHHG����SHUFHQW��H[FHSW�LQ�WKH�
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7KH�YROXPHV�RI�ZDWHU�LQ�WKH�IUHVK�ZDWHU�UHVHUYRLUV��SDUWLFXODUO\�WKRVH�WKDW�DUH�DYDLODEOH�IRU�KXPDQ�XVH��DUH�LPSRUWDQW�
ZDWHU�UHVRXUFHV�

9ROXPH�RI�:DWHU�6WRUHG�LQ�WKH�:DWHU�&\FOH¶V�5HVHUYRLUV

5HVHUYRLU� � 9ROXPH�RI�ZDWHU������NP��� � 3HUFHQW�RI�WRWDO

2FHDQV�� � ����� � � � � �����

,FH�FDSV�	�JODFLHUV� ��� � � � � ����

*URXQGZDWHU� � ���� � � � � ����

/DNHV� � � ������ � � � � ����

6RLO�PRLVWXUH� � ������ � � � � �����

$WPRVSKHUH� � ������ � � � � �����

6WUHDPV�	�ULYHUV� �������� � � � ������
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5HVLGHQFH�7LPHV

7KH�UHVLGHQFH�WLPH�RI�D�UHVHUYRLU�ZLWKLQ�WKH�K\GURORJLF�F\FOH�LV�WKH�DYHUDJH�WLPH�D�ZDWHU�PROHFXOH�ZLOO�VSHQG�LQ�
WKDW�UHVHUYRLU��VHH�WKH�WDEOH�EHORZ����,W�LV�D�PHDVXUH�RI�WKH�DYHUDJH�DJH�RI�WKH�ZDWHU�LQ�WKDW�UHVHUYRLU��WKRXJK�VRPH�
ZDWHU�ZLOO�VSHQG�PXFK�OHVV�WLPH�WKDQ�DYHUDJH��DQG�VRPH�PXFK�PRUH�

*URXQGZDWHU�FDQ�VSHQG�RYHU��������\HDUV�EHQHDWK�(DUWK¶V�VXUIDFH�EHIRUH�OHDYLQJ���3DUWLFXODUO\�ROG�JURXQGZDWHU�
LV�FDOOHG�IRVVLO�ZDWHU���:DWHU�VWRUHG�LQ�WKH�VRLO�UHPDLQV�WKHUH�YHU\�EULHÀ\��EHFDXVH�LW�LV�VSUHDG�WKLQO\�DFURVV�WKH�
(DUWK��DQG�LV�UHDGLO\�ORVW�E\�HYDSRUDWLRQ��WUDQVSLUDWLRQ��VWUHDP�ÀRZ��RU�JURXQGZDWHU�UHFKDUJH���$IWHU�HYDSRUDWLQJ��
ZDWHU�UHPDLQV�LQ�WKH�DWPRVSKHUH�IRU�DERXW���GD\V�EHIRUH�FRQGHQVLQJ�DQG�IDOOLQJ�WR�WKH�(DUWK�DV�SUHFLSLWDWLRQ�

,Q�K\GURORJ\��UHVLGHQFH�WLPHV�FDQ�EH�HVWLPDWHG�LQ�WZR�ZD\V���7KH�PRUH�FRPPRQ�PHWKRG�UHOLHV�RQ�WKH�SULQFLSOH�
RI�FRQVHUYDWLRQ�RI�PDVV�DQG�DVVXPHV�WKH�DPRXQW�RI�ZDWHU�LQ�D�JLYHQ�UHVHUYRLU�LV�URXJKO\�FRQVWDQW���:LWK�WKLV�
PHWKRG��UHVLGHQFH�WLPHV�DUH�HVWLPDWHG�E\�GLYLGLQJ�WKH�YROXPH�RI�WKH�UHVHUYRLU�E\�WKH�UDWH�E\�ZKLFK�ZDWHU�HLWKHU�
HQWHUV�RU�H[LWV�WKH�UHVHUYRLU���&RQFHSWXDOO\��WKLV�LV�HTXLYDOHQW�WR�WLPLQJ�KRZ�ORQJ�LW�ZRXOG�WDNH�WKH�UHVHUYRLU�WR�
EHFRPH�¿OOHG�IURP�HPSW\�LI�QR�ZDWHU�ZHUH�WR�OHDYH��RU�KRZ�ORQJ�LW�ZRXOG�WDNH�WKH�UHVHUYRLU�WR�HPSW\�IURP�IXOO�
LI�QR�ZDWHU�ZHUH�WR�HQWHU��

$Q�DOWHUQDWLYH�PHWKRG�WR�HVWLPDWH�UHVLGHQFH�WLPHV��JDLQLQJ�LQ�SRSXODULW\�SDUWLFXODUO\�IRU�GDWLQJ�JURXQGZDWHU��LV�
WKH�XVH�RI�LVRWRSLF�WHFKQLTXHV���7KLV�LV�GRQH�LQ�WKH�VXE¿HOG�RI�LVRWRSH�K\GURORJ\�

5HVHUYRLU� � � 5HVLGHQFH�7LPH

5LYHUV� � � � ��WR���PRQWKV

$WPRVSKHUH� � � ��GD\V

2FHDQV�� � � � ������\HDUV

*ODFLHUV� � � � ���WR�����\HDUV

6HDVRQDO�VQRZ�FRYHU� � ��WR���PRQWKV

6RLO�PRLVWXUH� � � ��WR���PRQWKV

*URXQGZDWHU��VKDOORZ�� ����WR�����\HDUV

*URXQGZDWHU��GHHS� � �������\HDUV

/DNHV�� � � � ����WR�����\HDUV

&KDQJHV�2YHU�7LPH

7KH�ZDWHU�F\FOH�GHVFULEHV�WKH�SURFHVVHV�WKDW�GULYH�WKH�PRYHPHQW�RI�ZDWHU�WKURXJKRXW�WKH�K\GURVSKHUH���+RZHYHU��
PXFK�PRUH�ZDWHU� LV� ³LQ� VWRUDJH´� IRU� ORQJ� SHULRGV� RI� WLPH� WKDQ� LV� DFWXDOO\�PRYLQJ� WKURXJK� WKH� F\FOH�� �7KH�
VWRUHKRXVHV�IRU�WKH�YDVW�PDMRULW\�RI�DOO�ZDWHU�RQ�(DUWK�DUH�WKH�RFHDQV���,W�LV�HVWLPDWHG�WKDW�RI�WKH�������������
FXELF�PLOHV��PL������������������NP���LV�VWRUHG�LQ�RFHDQV��RU�DERXW�������,W�LV�DOVR�HVWLPDWHG�WKDW�WKH�RFHDQV�
VXSSO\�DERXW����SHUFHQW�RI�WKH�HYDSRUDWHG�ZDWHU�WKDW�JRHV�LQWR�WKH�ZDWHU�F\FOH���'XULQJ�FROGHU�FOLPDWLF�SHULRGV�
PRUH�LFH�FDSV�DQG�JODFLHUV�IRUP��DQG�HQRXJK�RI�WKH�JOREDO�ZDWHU�VXSSO\�DFFXPXODWHV�DV�LFH�WR�OHVVHQ�WKH�DPRXQWV�
LQ�RWKHU�SDUWV�RI� WKH�ZDWHU�F\FOH�� �7KH�UHYHUVH� LV� WUXH�GXULQJ�ZDUP�SHULRGV�� �'XULQJ� WKH� ODVW� LFH�DJH�JODFLHUV�
FRYHUHG�DOPRVW�RQH�WKLUG�RI�(DUWK¶V�ODQG�PDVV��ZLWK�WKH�UHVXOW�EHLQJ�WKDW�WKH�RFHDQV�ZHUH�DERXW�����IHHW������
PHWHUV��ORZHU�WKDQ�WRGD\���'XULQJ�WKH�ODVW�JOREDO�³ZDUP�VSHOO�´�DERXW���������\HDUV�DJR��WKH�VHDV�ZHUH�DERXW����
IHHW������PHWHUV��KLJKHU�WKDQ�WKH\�DUH�QRZ���$ERXW�WKUHH�PLOOLRQ�\HDUV�DJR�WKH�RFHDQV�FRXOG�KDYH�EHHQ�XS�WR�����
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IHHW�����PHWHUV��KLJKHU�

7KH�VFLHQWL¿F�FRQVHQVXV�H[SUHVVHG�LQ�WKH������,QWHUJRYHUQPHQWDO�3DQHO�RQ�&OLPDWH�&KDQJH��,3&&��6XPPDU\�
IRU�3ROLF\PDNHUV�LV�IRU�WKH�ZDWHU�F\FOH�WR�FRQWLQXH�WR�LQWHQVLI\�WKURXJKRXW�WKH���VW�FHQWXU\��WKRXJK�WKLV�GRHV�QRW�
PHDQ�WKDW�SUHFLSLWDWLRQ�ZLOO�LQFUHDVH�LQ�DOO�UHJLRQV���,Q�VXEWURSLFDO�ODQG�DUHDV�±�SODFHV�WKDW�DUH�DOUHDG\�UHODWLYHO\�
GU\²SUHFLSLWDWLRQ�LV�SURMHFWHG�WR�GHFUHDVH�GXULQJ�WKH���VW�FHQWXU\��LQFUHDVLQJ�WKH�SUREDELOLW\�RI�GURXJKW���7KH�
GU\LQJ�LV�SURMHFWHG�WR�EH�VWURQJHVW�QHDU�WKH�SROHZDUG�PDUJLQV�RI�WKH�VXEWURSLFV��IRU�H[DPSOH��WKH�0HGLWHUUDQHDQ�
%DVLQ��6RXWK�$IULFD�� VRXWKHUQ�$XVWUDOLD�� DQG� WKH�6RXWKZHVWHUQ�8QLWHG�6WDWHV��� �$QQXDO�SUHFLSLWDWLRQ�DPRXQWV�
DUH�H[SHFWHG�WR�LQFUHDVH�LQ�QHDU�HTXDWRULDO�UHJLRQV�WKDW�WHQG�WR�EH�ZHW�LQ�WKH�SUHVHQW�FOLPDWH��DQG�DOVR�DW�KLJK�
ODWLWXGHV�� �7KHVH� ODUJH�VFDOH�SDWWHUQV� DUH�SUHVHQW� LQ�QHDUO\� DOO� RI� WKH� FOLPDWH�PRGHO� VLPXODWLRQV� FRQGXFWHG� DW�
VHYHUDO�LQWHUQDWLRQDO�UHVHDUFK�FHQWHUV�DV�SDUW�RI�WKH��WK�$VVHVVPHQW�RI�WKH�,3&&�

*ODFLDO� UHWUHDW� LV� DOVR� DQ� H[DPSOH� RI� D� FKDQJLQJ� ZDWHU� F\FOH�� ZKHUH� WKH� VXSSO\� RI� ZDWHU� WR� JODFLHUV� IURP�
SUHFLSLWDWLRQ�FDQQRW�NHHS�XS�ZLWK�WKH�ORVV�RI�ZDWHU�IURP�PHOWLQJ�DQG�VXEOLPDWLRQ���*ODFLDO�UHWUHDW�VLQFH������KDV�
EHHQ�H[WHQVLYH�

+XPDQ�DFWLYLWLHV�WKDW�DOWHU�WKH�ZDWHU�F\FOH�LQFOXGH�

x� $JULFXOWXUH
x� $OWHUDWLRQ�RI�WKH�FKHPLFDO�FRPSRVLWLRQ�RI�WKH�DWPRVSKHUH
x� &RQVWUXFWLRQ�RI�GDPV
x� 'HIRUHVWDWLRQ�DQG�DIIRUHVWDWLRQ
x� 5HPRYDO�RI�JURXQGZDWHU�IURP�ZHOOV
x� :DWHU�DEVWUDFWLRQ�IURP�ULYHUV
x� 8UEDQL]DWLRQ

(IIHFWV�RQ�&OLPDWH

7KH�ZDWHU�F\FOH�LV�SRZHUHG�IURP�VRODU�HQHUJ\�������RI�WKH�JOREDO�HYDSRUDWLRQ�RFFXUV�IURP�WKH�RFHDQV��UHGXFLQJ�
WKHLU�WHPSHUDWXUH�E\�HYDSRUDWLYH�FRROLQJ���:LWKRXW�WKH�FRROLQJ�HIIHFW�RI�HYDSRUDWLRQ�WKH�JUHHQKRXVH�HIIHFW�ZRXOG�
OHDG�WR�D�PXFK�KLJKHU�VXUIDFH�WHPSHUDWXUH�RI���B�&��DQG�D�ZDUPHU�SODQHW�

0RVW�RI�WKH�VRODU�HQHUJ\�ZDUPV�WURSLFDO�VHDV���$IWHU�HYDSRUDWLQJ��ZDWHU�YDSRU�ULVHV�LQWR�WKH�DWPRVSKHUH�DQG�LV�
FDUULHG�E\�ZLQGV�DZD\�IURP�WKH�WURSLFV���0RVW�RI�WKLV�YDSRU�FRQGHQVHV�DV�UDLQ�LQ�WKH�,QWHUWURSLFDO�FRQYHUJHQFH�
]RQH�� DOVR�NQRZQ�DV� WKH� ,7&=�� UHOHDVLQJ� ODWHQW�KHDW� WKDW�ZDUPV� WKH�DLU�� �7KLV� LQ� WXUQ�GULYHV� WKH�DWPRVSKHULF�
FLUFXODWLRQ���

(IIHFWV�RQ�%LRJHRFKHPLFDO�&\FOLQJ

:KLOH�WKH�ZDWHU�F\FOH�LV�LWVHOI�D�ELRJHRFKHPLFDO�F\FOH��ÀRZ�RI�ZDWHU�RYHU�DQG�EHQHDWK�WKH�(DUWK�LV�D�NH\�FRPSRQHQW�
RI�WKH�F\FOLQJ�RI�RWKHU�ELRJHRFKHPLFDOV���5XQRII�LV�UHVSRQVLEOH�IRU�DOPRVW�DOO�RI�WKH�WUDQVSRUW�RI�HURGHG�VHGLPHQW�
DQG�SKRVSKRUXV�IURP�ODQG�WR�ZDWHUERGLHV���7KH�VDOLQLW\�RI�WKH�RFHDQV�LV�GHULYHG�IURP�HURVLRQ�DQG�WUDQVSRUW�RI�
GLVVROYHG�VDOWV�IURP�WKH�ODQG���&XOWXUDO�HXWURSKLFDWLRQ�RI�ODNHV�LV�SULPDULO\�GXH�WR�SKRVSKRUXV��DSSOLHG�LQ�H[FHVV�
WR�DJULFXOWXUDO�¿HOGV�LQ�IHUWLOL]HUV��DQG�WKHQ�WUDQVSRUWHG�RYHUODQG�DQG�GRZQ�ULYHUV���%RWK�UXQRII�DQG�JURXQGZDWHU�
ÀRZ�SOD\�VLJQL¿FDQW�UROHV�LQ�WUDQVSRUWLQJ�QLWURJHQ�IURP�WKH�ODQG�WR�ZDWHUERGLHV���7KH�GHDG�]RQH�DW�WKH�RXWOHW�RI�
WKH�0LVVLVVLSSL�5LYHU�LV�D�FRQVHTXHQFH�RI�QLWUDWHV�IURP�IHUWLOL]HU�EHLQJ�FDUULHG�RII�DJULFXOWXUDO�¿HOGV�DQG�IXQQHOHG�
GRZQ�WKH�ULYHU�V\VWHP�WR�WKH�*XOI�RI�0H[LFR���5XQRII�DOVR�SOD\V�D�SDUW�LQ�WKH�FDUERQ�F\FOH��DJDLQ�WKURXJK�WKH�
WUDQVSRUW�RI�HURGHG�URFN�DQG�VRLO�
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������ *URXQGZDWHU

7KH�PDMRU� DTXLIHUV� LQ� WKH� SURYLQFH� DUH� WKH� )RUW� 3D\QH�7XVFXPELD�� WKH�%DQJRU� /LPHVWRQH�� DQG� WKH�+DUWVHOOH�
6DQGVWRQH�� �7KH�)RUW� 3D\QH�7XVFXPELD� DTXLIHU� \LHOGV� KLJK� FDSDFLW\�ZHOOV� SURGXFLQJ� IURP����� WR� ����� JSP�
DQG�VHUYHV�PRUH�WKDQ���������SXEOLF�ZDWHU�VXSSO\�V\VWHP�FXVWRPHUV���6SULQJV�DUH�DEXQGDQW�DQG�W\SLFDOO\�\LHOG�
PRUH�WKDQ�����JSP���7KH�+LJKODQG�5LP�LQFOXGHV�WZR�RI�$ODEDPD¶V�ELJJHVW�VSULQJV��7XVFXPELD�%LJ�6SULQJ�DQG�
+XQWVYLOOH�%LJ�6SULQJ���7KH�%DQJRU�/LPHVWRQH�DQG�+DUWVHOOH�6DQGVWRQH�VXSSO\�PLQRU�DPRXQWV�RI�JURXQGZDWHU��
PRVWO\�IURP�ZHOOV�SURGXFLQJ����JSP�RU�OHVV�

7KLUWHHQ�SHUFHQW�RI�$ODEDPD¶V�SRSXODWLRQ� OLYHV� LQ� WKH�+LJKODQG�5LP��DFFRXQWLQJ�IRU����SHUFHQW�RI�$ODEDPD¶V�
WRWDO�ZDWHU�XVH���2QO\���SHUFHQW�RI�WKH�VWDWH¶V�WRWDO�JURXQGZDWHU�FRQVXPSWLRQ�RFFXUV�LQ�WKH�+LJKODQG�5LP���3DUW�RI�
WKH�UHDVRQ�IRU�WKH�ORZ�JURXQGZDWHU�XVH�LV�WKH�7HQQHVVHH�5LYHU�V\VWHP��ZKLFK�SURYLGHV�SOHQWLIXO�VXUIDFH�ZDWHU�WR�
XVHUV�WKURXJKRXW�WKH�SURYLQFH���$JULFXOWXUDO�ZDWHU�XVH�KDV�LQFUHDVHG�GUDPDWLFDOO\�LQ�WKH�SDVW�IHZ�\HDUV�EHFDXVH�
WKH�SUDFWLFH�RI�LUULJDWLRQ�LV�EHFRPLQJ�PRUH�ZLGHVSUHDG�

+XQWVYLOOH�LV�WKH�ODUJHVW�JURXQGZDWHU�XVH�LQ�WKH�+LJKODQG�5LP��JHWWLQJ�PRVW�RI�LWV�ZDWHU�IURP�ZHOOV�DQG�%UDKDQ�
6SULQJ���,Q�DGGLWLRQ��0DGLVRQ�&RXQW\�:DWHU�$XWKRULW\�DQG�WKH�/LPHVWRQH�&RXQW\�:DWHU�$XWKRULW\�GHSHQG�HQWLUHO\�
RQ�JURXQGZDWHU�IRU�WKHLU�ZDWHU�VXSSO\���0DGLVRQ�&RXQW\�KDV�EHHQ�D�OHDGHU�LQ�WKH�GHYHORSPHQW�RI�ORFDO�JURXQGZDWHU�
SURWHFWLRQ�HIIRUWV�

7KH�5RJHUVYLOOH�:DWHU�	�6HZHU�%RDUG�FXUUHQWO\�SURGXFHV�DOO�RI�LWV�ZDWHU�IURP�WKUHH�����ZHOOV���7KH�WRWDO�SHUPLWWHG�
FDSDFLW\�RI�WKHVH�ZHOOV�LV������JDOORQV�SHU�PLQXWH���%HFDXVH�WKH�7RZQ�RI�5RJHUVYLOOH�KDV�H[SHULHQFHG�VLJQL¿FDQW�
JURZWK�DQG�DQWLFLSDWHV�FRQWLQXHG�JURZWK��WKH�:DWHU�	�6HZHU�%RDUG�KDV�UHFHQWO\�GULOOHG�WHVW�ZHOOV�LQ�DQ�DWWHPSW�WR�
GHYHORS�DQ�DGGLWLRQDO�JURXQGZDWHU�VRXUFH���7KH�ERDUG�SODQV�WR�FRQWLQXH�LWV�HIIRUWV�WR�REWDLQ�WKLV�DGGLWLRQDO�VRXUFH���
7KH�ORFDWLRQ�DQG�UHFKDUJH�DUHDV�RI�WKHVH�ZHOOV�DUH�VKRZQ�RQ�0DS������5RJHUVYLOOH�:HOOKHDG�6RXUFH�:DWHU�6LWHV�

������ 6XUIDFH�:DWHU�

6XUIDFH�ZDWHU�H[LVWV�DV�LPSRXQGHG�ZDWHUV�DQG�FKDQQHOL]HG�ZDWHUV���,PSRXQGHG�ZDWHUV�DUH�IRXQG�DW�YDULRXV�
ORFDWLRQV�DV�SHUPDQHQW�SRQGV�DQG�WHPSRUDU\�SRROV��ZKLFK�HYDSRUDWH�VKRUWO\�DIWHU�UDLQIDOO���&KDQQHOL]HG�ZDWHUV�
DUH�GLWFKHV��VWUHDPV��FUHHNV�DQG�ULYHUV�WKDW�PRYH�ZDWHUV�IURP�KLJKHU�VXUIDFH�HOHYDWLRQV�WKURXJK�HVWDEOLVKHG�
FKDQQHOV�WRZDUG�ORZHU�VXUIDFH�HOHYDWLRQV���7KH�DUHD�KDV�UHODWLYHO\�JRRG�GUDLQDJH�FKDUDFWHULVWLFV�GXH�WR�WKH�
VORSLQJ�WRSRJUDSK\�DQG�V\VWHP�RI�VPDOO�GUDLQDJH�GLWFKHV�DQG�VPDOO�VWUHDPV���7KH�7HQQHVVHH�DQG�(ON�5LYHUV�DUH�
WKH�PDMRU�VWUHDPV�LQ�/DXGHUGDOH�&RXQW\���%RWK�RI�WKHVH�ULYHUV�WRXFK�WKH�5RJHUVYLOOH�6HZHU�6WXG\�3ODQQLQJ�DUHD���
5XQRII�IRU�WKH�SODQQLQJ�VWXG\�DUHD�IROORZV�D�IDOO�OLQH�ZKLFK�VHSDUDWHV�WKUHH�GUDLQDJH�EDVLQV��)LUVW�&UHHN��WKH�(ON�
5LYHU��DQG�WKH�7HQQHVVHH�5LYHU���$OO�FKDQQHOL]HG�VXUIDFH�ZDWHUV�LQ�WKH�VWXG\�DUHD�ÀRZ�WR�:KHHOHU�/DNH�DQG�DUH�
WHPSRUDULO\�LPSRXQGHG�EHIRUH�EHLQJ�UHOHDVHG�WKURXJK�:KHHOHU�'DP���$IWHUZDUG��WKH�ZDWHUV�ÀRZ�WKH�UHPDLQLQJ�
OHQJWK�RI�WKH�7HQQHVVHH�5LYHU�EHIRUH�HQWHULQJ�WKH�0LVVLVVLSSL�DQG��HYHQWXDOO\��WKH�*XOI�RI�0H[LFR���

0DS������5RJHUVYLOOH�$SSUR[LPDWH�'UDLQDJH�%DVLQV�LOOXVWUDWHV�WKH�DSSUR[LPDWH�ERXQGDULHV�RI�GUDLQDJH�EDVLQV�
LQ�WKH�VWXG\�DUHD���7KHVH�EDVLQV�DUH�LPSRUWDQW�GXH�WR�WKH�H[SHQVH�LQYROYHG�LQ�H[WHQGLQJ�VDQLWDU\�VHZHU�VHUYLFH�
IURP�RQH�EDVLQ�WR�DQRWKHU��ZKLFK�UHTXLUHV�SXPSLQJ�VWDWLRQV�DW�WKH�ORZ�SRLQW�RI�FROOHFWLRQ�WR�IRUFH�ZDVWH�XSKLOO�WR�
D�FUHVW�ZKHUH�LW�PD\�JUDYLW\�ÀRZ�WR�D�WUHDWPHQW�IDFLOLW\���2IWHQ��FURVVLQJ�VHYHUDO�EDVLQV�FDQ�UHTXLUH�VHYHUDO�VXFK�
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VWDWLRQV��LQFUHDVLQJ�WKH�FRVW�DVVRFLDWHG�ZLWK�SURYLGLQJ�VHZHU�VHUYLFH���7KHVH�FRVWV�DUH�LPSRUWDQW�GHWHUPLQDQWV�RI�
WKH�IHDVLELOLW\�RI�ZDVWHZDWHU�WUHDWPHQW�VHUYLFHV�LQ�VRPH�DUHDV�

:KHHOHU�/DNH�LV�ORFDWHG�LQ�QRUWK�$ODEDPD�EHWZHHQ�5RJHUVYLOOH�DQG�+XQWVYLOOH���&UHDWHG�E\�:KHHOHU�'DP�DORQJ�
WKH�7HQQHVVHH�5LYHU��LW�VWUHWFKHV����PLOHV�������NP��IURP�:KHHOHU�'DP�WR�*XQWHUVYLOOH�'DP���,W�LV�$ODEDPD¶V�
VHFRQG�ODUJHVW�ODNH�DW��������DFUHV������NP�����'HFDWXU�RSHUDWHV�WKH�EXVLHVW�SRUW�DORQJ�WKH�7HQQHVVHH�5LYHU�RQ�WKLV�
ODNH��3RUW�RI�'HFDWXU���:KHHOHU�/DNH�LV�D�PDMRU�UHFUHDWLRQ�DQG�WRXULVW�FHQWHU��DWWUDFWLQJ�DERXW�IRXU�PLOOLRQ�YLVLWV�D�
\HDU���$ORQJ�ZLWK�FDPSLQJ��ERDWLQJ��DQG�¿VKLQJ��YLVLWRUV�HQMR\�WKH�:KHHOHU�1DWLRQDO�:LOGOLIH�5HIXJH�VHYHUDO�PLOHV�
XSVWUHDP�IURP�WKH�GDP����7KH�ODNH�DQG�GDP�DUH�QDPHG�IRU�*HQHUDO�-RVHSK�³-RH´�:KHHOHU�

7KH�(ON�5LYHU�ULVHV�LQ�*UXQG\�&RXQW\��7HQQHVVHH��LQ�%XUURXJKV�&RYH�QHDU�WKH�DSWO\�QDPHG�WLQ\�FRPPXQLW\�RI�
(ONKHDG���,W�LV�EULGJHG�IRU�WKH�¿UVW�WLPH�E\�6WDWH�5RXWH����QHDU�3HOKDP��7HQQHVVHH���$W�¿UVW�LW�ÀRZV�VRXWKZHVWZDUG��
DQG�WXUQV�WR�ÀRZ�PRUH�JHQHUDOO\�ZHVWZDUG���,W�LV�WKHQ�EULGJHG�E\�ERWK�8�6��+LJKZD\����DQG�,QWHUVWDWH������6KRUWO\�
EHORZ� WKLV�SRLQW�� LW� IRUPV� WKH�&RIIHH�&RXQW\�)UDQNOLQ�&RXQW\� OLQH�� � ,W� LV�¿UVW� LPSRXQGHG�E\�(ON�5LYHU�'DP��
IRUPLQJ�:RRGV�5HVHUYRLU��WKH�LPSRXQGPHQW�RI�ZKLFK�H[WHQGV�XSVWUHDP�WR�DERXW�WKH�VDPH�SRUW�ZKHUH�WKH�VWHDP�
FHDVHV�WR�VHUYH�DV�WKH�&RIIHH�)UDQNOLQ�&RXQW\�OLQH�DQG�LV�HQWLUHO\�LQ�)UDQNOLQ�&RXQW\���7KLV�UHVHUYRLU�ZDV�EXLOW�
XQGHU�WKH�DXVSLFHV�RI�WKH�8QLWHG�6WDWHV�$UP\�&RUSV�RI�(QJLQHHUV��SULPDULO\�WR�SURYLGH�D�ODUJH�VRXUFH�RI�FRROLQJ�
ZDWHU�IRU�WKH�8�6��$LU�)RUFH¶V�$UQROG�(QJLQHHULQJ�'HYHORSPHQW�&HQWHU��ZKLFK�KDV�ODUJH�ZLQG�WXQQHOV�DQG�RWKHU�
PLOLWDU\�DQG�VFLHQWL¿F�UHVHDUFK�HTXLSPHQW��DQG�LV�DOVR�UHIHUUHG�WR�DV�$UQROG�$LU�)RUFH�6WDWLRQ�DQG�$UQROG�$LU�)RUFH�
%DVH�LQ�KRQRU�RI�DYLDWLRQ�SLRQHHU�DQG�³IDWKHU�RI�WKH�$LU�)RUFH´�*HQHUDO�+DUU\�³+DS´�$UQROG���7KLV�DUHD�LV�DOVR�
XVHG�DV�D�ZLOGOLIH�UHIXJH���7KH�UHVHUYRLU�LV�EULGJHG�E\�6WDWH�5RXWH�����

2QO\�D�IHZ�PLOHV�EHORZ�(ON�5LYHU�'DP�LV� WKH�EHJLQQLQJ�RI�VODFN�ZDWHU�FDXVHG�E\�WKH�7LPV�)RUG�'DP�RI� WKH�
7HQQHVVHH�9DOOH\�$XWKRULW\���7KH�VODFN�ZDWHU�H[WHQGV�XSVWUHDP�WR�WKH�YLFLQLW\�RI�WKH�VPDOO�WRZQ�RI�(VWLOO�6SULQJV���
7KHUH� LW� LV�EULGJHG�E\�8�6��+LJKZD\����$OWHUQDWH�� �%DFNZDWHUV�RI� WKH�7LPV�)RUG�SURMHFW�DOVR�H[WHQG� LQWR� WKH�
QHDUE\�WRZQ�RI�:LQFKHVWHU��FRXQW\�VHDW�RI�)UDQNOLQ�&RXQW\��HYHQ�WKRXJK�WKH�PDLQ�FKDQQHO�RI�WKH�(ON�UXQV�WR�WKH�
ZHVW���$�FRQVLGHUDEOH�DPRXQW�RI�OHDNDJH�IURP�WKH�UHVHUYRLU�LV�REVHUYHG�DORQJ�6WDWH�5RXWH����LQ�WKH�IRUP�RI�ZKDW�
DSSHDUV�WR�EH�ODUJH�VSULQJV�DORQJ�WKH�QRUWK�VLGH�RI�WKDW�URDG�EXW�DUH�LQ�IDFW�OHDNLQJ�RI�WKH�UHVHUYRLU�ZDWHUV�WKURXJK�
WKH�SRURXV�OLPHVWRQH�URFN�RI�WKH�DUHD���7KLV�SKHQRPHQRQ�KDV�UHVXOWHG�LQ�D�ORFDOO\�SRSXODU�VRXUFH�RI�ZDWHU�IRU�
OLYHVWRFN�DQG�RWKHU�XVHV�IRU�ZKLFK�¿OWUDWLRQ�DQG�WUHDWPHQW�RI�WKH�ZDWHU�WR�EH�XVHG�LV�XQQHFHVVDU\���6WDWH�5RXWH����
DJDLQ�FURVVHV�WKH�(ON�MXVW�EHORZ�7LPV�)RUG�'DP�

6KRUWO\�EHORZ�WKH�GDP��WKH�VWUHDP�EHFRPHV�WKH�ERXQGDU\�EHWZHHQ�)UDQNOLQ�&RXQW\�DQG�0RRUH�&RXQW\��DQG�WKHQ�
VXEVHTXHQWO\�EHWZHHQ�0RRUH�&RXQW\�DQG�/LQFROQ�&RXQW\���7KH�VWUHDP�EHJLQV�WR�PHDQGHU�VHYHUDO�PLOHV�EHORZ�WR�
VHUYH��DV�WKH�FRXQW\�OLQH�LV�'LFNH\�,VODQG���,W�LV�EULGJHG�QHDU�WKH�VPDOO�FRPPXQLW\�RI�.HOVR��VLWH�RI�D�FDYH�XVHG�
DV�D�VDOWSHWHU�PLQH�E\�&RQIHGHUDWHV�GXULQJ�WKH�&LYLO�:DU��E\�8�6��+LJKZD\������7KH�(ON�ÀRZV�MXVW�VRXWK�RI�WKH�
/LQFROQ�&RXQW\�VHDW�RI�)D\HWWHYLOOH���8QWLO�WKH�ODWH�����V�WKHUH�ZDV�D�³GU\´�VWRQH�PDVRQU\�EULGJH��RQH�LQ�ZKLFK�WKH�
VWRQHV�DUH�KHOG�LQ�SODFH�E\�WKH�SRZHU�RI�JUDYLW\�IRUFLQJ�WKHP�DJDLQVW�HDFK�RWKHU��QRU�PRUWDU��RYHU�WKH�(ON�KHUH��LW�
ZDV�GHVWUR\HG�E\�D�ÀRRG���6HYHUDO�PLOHV�ZHVW�RI�)D\HWWHYLOOH��LW�LV�FURVVHG�E\�6WDWH�5RXWH������D�KLJKZD\�EXLOW�RQ�
DQ�ROG�UDLOURDG�EHG���,W�WKHQ�FURVVHV�LQWR�*LOHV�&RXQW\��ZKHUH�LW�LV�EULGJHG�E\�WKH�&6;�5DLOURDG�DQG�,QWHUVWDWH����
EHIRUH�ÀRZLQJ�MXVW�VRXWK�RI�LWV�VPDOO�QDPHVDNH�WRZQ�RI�(ONWRQ��7HQQHVVHH��ZKHUH�LW�LV�EULGJHG�E\�8�6��+LJKZD\�
�����6OLJKWO\�VRXWKHDVW�RI�(ONWRQ�LV�WKH�PRXWK�RI�5LFKODQG�&UHHN��D�IDLUO\�VL]HDEOH�WULEXWDU\���$�IHZ�PLOHV�EHORZ�
WKLV�SRLQW�LW�FURVVHV�LQWR�/LPHVWRQH�&RXQW\��$ODEDPD��ZKHUH�LW�PHHWV�WKH�7HQQHVVHH�5LYHU�

������ )ORRGLQJ

7KH�7RZQ�RI�5RJHUVYLOOH�DQG�VXUURXQGLQJ�DUHDV�KDYH�LVRODWHG�DQG�ORFDOL]HG�ÀRRGLQJ�GXH�WR�ORFDO�GUDLQDJH�
SDWWHUQV���7KH�PDMRU�DUHDV�VXEMHFW�WR�ÀRRGLQJ�DUH�ORFDWHG�ZLWKLQ�WKH�RQH�SHUFHQW�DQQXDO�ÀRRGSODLQ�DORQJ�)LUVW�
&UHHN��(ON�5LYHU�DQG�WKH�7HQQHVVHH�5LYHU����7KHVH�DUHDV�DUH�VXEMHFW�WR�FRQVWUXFWLRQ�UHJXODWLRQV�FRQFHUQLQJ�WKH�
HOHYDWLRQ�RU�DQFKRULQJ�RI�VWUXFWXUHV�DQG�WKH�SURWHFWLRQ�RI�IDFLOLWLHV�IURP�LQ¿OWUDWLRQ�E\�ÀRRGZDWHUV���)URP�WKH�
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DWWDFKHG�PDSV��VHH�$SSHQGL[�$��RQH�FDQ�VHH�WKDW�WKH�GHVLJQDWHG�)ORRG�+D]DUG�$UHDV�LQ�5RJHUVYLOOH�DUH�DORQJ�
1HHO\�%UDQFK�DQG�:HDYHU�%UDQFK���7KH�)ORRG�+D]DUG�$UHDV�DUH�JHQHUDOO\���������IHHW�ZLGH�

���� 3ULPH�)DUPODQG

7KH�5RJHUVYLOOH�VWXG\�DUHD�FRQWDLQV�D�VLJQL¿FDQW�QXPEHU�RI�VPDOO�DJULFXOWXUDO�DUHDV�LQWHUVSHUVHG�ZLWK�UHVLGHQWLDO�
GHYHORSPHQW���7KH�DUHD�KLVWRULFDOO\�KDV�EHHQ�D�SURGXFHU�RI�FRPPRQ�DJULFXOWXUDO�SURGXFWV�ZLWKLQ�WKH�OLPLWDWLRQV�
LPSRVHG�E\�VORSH� �PLQLPDO��DQG�VRLOV�FRPSRVLWLRQ��PLQLPDO� WR�PRGHUDWH��� �$FFRUGLQJ� WR� WKH�6RLO�6XUYH\�RI�
/DXGHUGDOH�&RXQW\��$ODEDPD�WKH�IROORZLQJ�VRLOV�DUH�LGHQWL¿HG�ZLWK�3ULPH�)DUPODQG�

� 'LFNVRQ�6LOW�/RDP� � � � 'R$� � �

� 'HFDWXU�6LOW�/RDP� � � � 'R%

� 'HZH\�6LOW�/RDP� � � � 'R&

����� $LU�4XDOLW\

7KH�DLU�TXDOLW\�RI�/DXGHUGDOH�&RXQW\�KDV�LPSURYHG�LQ�WKH�SDVW�WZR�GHFDGHV��7KH�OHYHOV�RI�&HUWDLQ�3ROOXWDQWV�VXFK�
DV�VXOIXU�GLR[LGH��62���DQG�FDUERQ�PRQR[LGH��&2��DUH�VWLOO�KLJKHU�WKDQ�PDQ\�DUHDV�RI�WKH�VRXWKHDVWHUQ�8QLWHG�
6WDWHV�� � ,Q� D� )HGHUDO�5HJLVWHU� QRWLFH� SXEOLVKHG�0DUFK� ��� ������/DXGHUGDOH� DQG�&ROEHUW�&RXQWLHV��$ODEDPD��
ZHUH�GHVLJQDWHG�DV�QRQDWWDLQPHQW�IRU�62����2Q�$SULO����������WKH�$LU�'LYLVLRQ�RI�$'(0�VXEPLWWHG�D�UHTXHVW�
IRU�&ROEHUW�DQG�/DXGHUGDOH�&RXQWLHV�WR�EH�UHGHVLJQDWHG�WR�DWWDLQPHQW�IRU�62����7KLV�UHTXHVW�ZDV�EDVHG�RQ�¿YH�
\HDUV�������±�������RI�TXDOLW\�DVVXUHG�PRQLWRULQJ�GDWD�REWDLQHG�IURP�IRXU�DPELHQW�PRQLWRUV�ORFDWHG�LQ�ERWK�
FRXQWULHV�ZKLFK�VKRZHG� WKDW�&ROEHUW�&RXQW\�DQG�/DXGHUGDOH�&RXQW\�KDG�QRW�YLRODWHG� WKH�1DWLRQDO�$PELHQW�
$LU�4XDOLW\�6WDQGDUG��1$$446��IRU�62����7KH�6WDWH�KDV�DOVR�LPSOHPHQWHG�FRQWUROV�WR�UHGXFH�HPLVVLRQV�WR�WKH�
OHYHO�LQGLFDWHG�E\�GLVSHUVLRQ�PRGHOLQJ���7KH�6WDWH�RI�$ODEDPD�KDV�PHW�DOO�RI�WKH�&OHDQ�$LU�$FW�$PHQGPHQWV�RI�
������&$$��UHTXLUHPHQWV�IRU�UHGHVLJQDWHG�SXUVXDQW�WR�����G�����(����66�����G�����(��L��7KH�$GPLQLVWUDWRU�KDV�
GHWHUPLQHG�WKDW�WKH�DUHD�KDV�DWWDLQHG�WKH�1DWLRQDO�$PELHQW�$LU�4XDOLW\�6WDQGDUG�

2Q�$SULO� ���� ������ WKH�$ODEDPD�'HSDUWPHQW� RI� (QYLURQPHQWDO�0DQDJHPHQW� �$'(0�� VXEPLWWHG� D� UHTXHVW�
IRU� UHGHVLJQDWLRQ� WR�DWWDLQPHQW� IRU� VXOIXU�GLR[LGH� �62��� LQ�&ROEHUW�DQG�/DXGHUGDOH�&RXQWLHV��$ODEDPD�� �7KH�
UHGHVLJQDWLRQ�UHTXHVW�LQFOXGHG�¿YH�\HDUV�RI�TXDOLW\�DVVXUHG�PRQLWRULQJ�GDWD�ZKLFK�VKRZHG�QR�H[FHHGDQFHV�RI�
WKH�1DWLRQDO�$PELHQW�$LU�4XDOLW\�6WDQGDUGV��1$$46��IRU�62����7KH�6WDWHV�KDV�DOVR�LPSOHPHQWHG�FRQWUROV�WR�
UHGXFH�HPLVVLRQV�WR�WKH�OHYHO�LQGLFDWHG�E\�GLVSHUVLRQ�PRGHOLQJ���(3$�UHGHVLJQDWHG�&ROEHUW�&RXQW\��$ODEDPD��DQG�
/DXGHUGDOH�&RXQW\��$ODEDPD�WR�DWWDLQPHQW�IRU�VXOIXU�GLR[LGH��62���

79$�3ODQW�&ROEHUW�FRPSULVHV�WKH�RQO\�VLJQL¿FDQW�VRXUFH�RI�62��HPLVVLRQV�LQ�/DXGHUGDOH�DQG�&ROEHUW�&RXQWLHV���
7KHUHIRUH��DOO�62��HPLVVLRQV�UHGXFWLRQV�FDPH�IURP�WKLV�VRXUFH���79$�3ODQW�&ROEHUW¶V�QHZ�DOORZDEOH�HPLVVLRQ�UDWH�
RI����OEV�62��HPLWWHG�PP%78�ZDV�PDGH�SHUPDQHQW�DQG�IHGHUDOO\�HQIRUFHDEOH�WKURXJK�D�VSHFL¿F�6,3�UHYLVLRQ�
SXEOLVKHG�-DQXDU\����������DW����)5������� �7KH�UHYLVLRQ�ZDV�PDGH�WR�HQVXUH�WKDW�QR�HPLVVLRQ�OLPLW�UHÀHFWV�
FUHGLW� IRU� WKH� XVH� RI� DQ\� VWDFN� KHLJKW� JUHDWHU� WKDW�*RRG�(QJLQHHULQJ� 3UDFWLFH� �*(3��� �'LVSHUVLRQ�PRGHOLQJ�
UHVXOWV� IRU�3ODQW�&ROEHUW� VKRZHG� WKDW� LW�ZRXOG�EH�QHFHVVDU\� WR� UHYLVH� WKH�DOORZDEOH�62��HPLVVLRQV� UDWH� IURP�
����OEV�62��HPLWWHG�PP%78�WR����OEV�� � �62��HPLWWHG�PP%78���7KLV�UHGXFWLRQ�RI�FUHGLW�IRU�VWDFN�KHLJKWV� LQ�
H[FHVV�RI�*(3�HQVXUHG�SURWHFWLRQ�RI�WKH�1$$46�DW�JURXQG�OHYHO�DV�ZHOO�DV�GHFUHDVLQJ�LQWHUVWDWH�LPSDFWV�IURP�
62��WUDQVSRUW���7KHUHIRUH��SHUPDQHQW�HQIRUFHDEOH�62��HPLVVLRQV�UHGXFWLRQV�KDYH�EHHQ�PDGH�WKURXJK�6WDWH�DQG�
)HGHUDO�3URJUDPV�
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��5RJHUVYLOOH��$ODEDPD��

1RUWKZHVW�$ODEDPD�&RXQFLO�RI�/RFDO�*RYHUQPHQWV��

1DWLRQDO� DLU� TXDOLW\� VWDQGDUGV� FRQVLVWHQWO\� UDWH� WKH� OHYHO� RI� DLU� SROOXWLRQ� LQ� WKH� VWXG\� DUHD�� DV� PHDVXUHG� LQ�
QHLJKERULQJ�&ROEHUW�&RXQW\�DV�³JRRG´�� �)HZ�GD\V� LQ� WKH� VHULHV� �������������ZHUH�³PRGHUDWH´�DQG�YHU\� IHZ�
ZHUH�³XQKHDOWK\�IRU�VHQVLWLYH�JURXSV´���1R�GD\V�ZHUH�³XQKHDOWK\´���7KLV�UDWLQJ�LQGLFDWHV�WKDW�WKHUH�KDYH�EHHQ�QR�
VLJQL¿FDQW�KD]DUGV�DVVRFLDWHG�ZLWK�DLU�SROOXWLRQ�LQ�WKH�VWXG\�DUHD���

����� *RYHUQPHQW�6HUYLFHV

7KH�7RZQ�RI�5RJHUVYLOOH�RSHUDWHV�XQGHU�D�0D\RU�DQG�&LW\�&RXQFLO�IRUP�RI�JRYHUQPHQW��ZLWK�WKH�PD\RU�DQG�
FRXQFLO�PHPEHUV�HOHFWHG�HYHU\�IRXU�\HDUV�LQ�DW�ODUJH�HOHFWLRQV���7KH�&RXQFLO�PHHWV�PRQWKO\�DQG�DW�VSHFLDO�WLPHV�
ZKHQ�FDOOHG�E\�WKH�0D\RU���7KH�PD\RU�VHUYHV�IXOO�WLPH�LQ�D�ZHDN�H[HFXWLYH�FDSDFLW\��ZLWKRXW�YHWR�DXWKRULW\���
7KH�PD\RU�LV�WKH�DGPLQLVWUDWLYH�KHDG�RI�WKH�7RZQ��EXW�PXVW�KDYH�WKH�DSSURYDO�RI�WKH�&LW\�&RXQFLO�WR�UHSODFH�
PRVW�FLW\�HPSOR\HHV���7KH�7RZQ�RIIHUV�SROLFH��¿UH��JDUEDJH�SLFNXS��SXEOLF�ZRUNV�DQG�UHFUHDWLRQ�VHUYLFHV��
RYHUVHHQ�E\�D�GHSDUWPHQW�KHDG�DFFRXQWDEOH�WR�WKH�0D\RU�DQG�&RXQFLO���3ODQQLQJ�VHUYLFHV�DUH�KDQGOHG�E\�WKH�
7RZQ¶V�DGPLQLVWUDWLYH�VWDII��VXSHUYLVHG�E\�WKH�0D\RU�DQG�7RZQ�&OHUN���7KH�7RZQ�KDV�D�SDUW�WLPH�EXLOGLQJ�
LQVSHFWRU��ZKR�HQIRUFHV�D�]RQLQJ�RUGLQDQFH�DQG�WKH�6RXWKHUQ�6WDQGDUG�%XLOGLQJ�&RGH���:DVWHZDWHU�WUHDWPHQW�LV�
SURYLGHG�LQ�VRPH�DUHDV�RI�WKH�VWXG\�DUHD�E\�WKH�5RJHUVYLOOH�:DWHU�DQG�6HZHU�%RDUG��D�TXDVL�LQGHSHQGHQW�ERDUG�
DSSRLQWHG�E\�WKH�&RXQFLO�ZLWK�DGPLQLVWUDWLYH�FRQWURO�RYHU�WKH�7RZQ¶V�ZDWHU�DQG�VHZHU�XWLOLWLHV���0DS�����DQG�
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RI�JURZWK�RFFXUUHG�LQ�WKH�XQLQFRUSRUDWHG�WHUULWRU\�VXUURXQGLQJ�5RJHUVYLOOH��ZKLFK�JUHZ�IURP������LQ������WR�
�����LQ�������D�FKDQJH�RI�����������7DEOH������3RSXODWLRQ�*URZWK�E\�/RFDWLRQ�SUHVHQWV�WKHVH�HVWLPDWHV���7KHVH�
WUHQGV�LQGLFDWH�WUHPHQGRXV�JURZWK�SRWHQWLDO�LQ�WKH�DUHDV�LPPHGLDWHO\�DGMDFHQW�WR�5RJHUVYLOOH�FRPSDUHG�WR�ERWK�
WKH�LQFRUSRUDWHG�7RZQ�DV�ZHOO�DV�WKH�UHPDLQGHU�RI�WKH�FRXQW\���7KH�LQWURGXFWLRQ�RI�FHQWUDOL]HG�VHZHU�VHUYLFH�DQG�
RWKHU�XUEDQ�VHUYLFHV�LQWR�WKLV�DUHD�LV�OLNHO\�WR�HQKDQFH�JURZWK�SRWHQWLDO��ZKLOH�DOVR�HQKDQFLQJ�WKH�HI¿FLHQF\�RI�
ODQG�XVH�DQG�VHUYLFH�SURYLVLRQ���

7DEOH������3RSXODWLRQ�
*URZWK�E\�/RFDWLRQ

�����
&HQVXV�

3RSXODWLRQ

�����
&HQVXV�

3RSXODWLRQ

1XPHULF�
&KDQJH

3HUFHQWDJH�
&KDQJH

6WXG\�$UHD ���� ���� ��� �������
5RJHUVYLOOH ���� ���� �� �����
8QLQFRUSRUDWHG�6WXG\�
$UHD

���� ���� ��� ������

/DXGHUGDOH�&RXQW\ ����� ����� ���� ������

����3RSXODWLRQ�)RUHFDVWV�IRU�5RJHUVYLOOH

6HYHUDO�SURMHFWLRQ�PHWKRGRORJLHV�DUH�XVHG�WR�IRUHFDVW�WKH�SRSXODWLRQ�RI�WKH�7RZQ�DQG�WKH�VWXG\�DUHD�LQ�WKH����
\HDU�SODQQLQJ�KRUL]RQ���)LUVW��WUDGLWLRQDO�DULWKPHWLF�DQG�JHRPHWULF�SURMHFWLRQV�DUH�XVHG�WR�IRUHFDVW�WKH�SRSXODWLRQ�
RI�WKH�VWXG\�DUHD��WKH�7RZQ�RI�5RJHUVYLOOH��DQG�XQLQFRUSRUDWHG�DUHDV�RI�WKH�VWXG\�DUHD�EDVHG�RQ�KLVWRULFDO�WUHQGV���
7KHQ��WKURXJK�D�³VWHS�GRZQ´�FDOFXODWLRQ��WKH�SRSXODWLRQ�RI�WKH�VWXG\�DUHD�LV�IRUHFDVW�EDVHG�RQ�WKH������DQG�
�����UDWLRV�RI�VWXG\�DUHD�SRSXODWLRQ�WR�FRXQW\�ZLGH�SRSXODWLRQ�DQG�WKH����\HDU�IRUHFDVW�IRU�/DXGHUGDOH�&RXQW\��
$OWKRXJK�HDFK�IRUHFDVWLQJ�PHWKRG�SURYLGHV�GLIIHUHQW�RXWFRPHV��EDVHG�RQ�WKH�DVVXPSWLRQV�DQG�OLPLWDWLRQV�
LQKHUHQW�LQ�HDFK��FRPSDULVRQV�DFURVV�PHWKRGV�SURYLGH�VLJQL¿FDQW�LQVLJKW�LQWR�WKH�FRPSRVLWLRQ�DQG�OLNHO\�IXWXUH�
GLVWULEXWLRQ�RI�SRSXODWLRQ�LQ�WKH�VWXG\�DUHD����



1RUWKZHVW�$ODEDPD�&RXQFLO�RI�/RFDO�*RYHUQPHQWV

:DVWHZDWHU�)DFLOLWLHV�3ODQ�
��5RJHUVYLOOH��$ODEDPD��

1RUWKZHVW�$ODEDPD�&RXQFLO�RI�/RFDO�*RYHUQPHQWV��

������*HQHUDO�$VVXPSWLRQV�DQG�/LPLWDWLRQV�

7KH�PHWKRGV�XVHG�DUH�WKRVH�RI�SRSXODWLRQ�SURMHFWLRQ��ZKLFK�LQGLFDWHV�RQO\�OLNHO\�WUHQGV�DQG�QRW�DEVROXWH�YDOXHV�
DQG�DUH�QRW�SUHVHQWHG�DV�DEVROXWH�QXPHULFDO�YDOXHV�RU�JRDOV�IRU�SRSXODWLRQ�OHYHOV�LQ�WKH�SODQQLQJ�SHULRG���7KHVH�
SURMHFWLRQV�DUH�GHSHQGHQW�XSRQ�WKH�DEVROXWH�DGKHUHQFH�WR�WKH�DVVXPSWLRQV�LQFOXGHG�LQ�WKH�SURMHFWLRQ�PHWKRG���
6RPH�PHWKRGV�SURMHFW�KLJK�JURZWK��RWKHUV�ORZ�RU�PRGHUDWH���6LQFH�WKHVH�DVVXPSWLRQV�UDUHO\��LI�HYHU��REWDLQ�LQ�
IXOO�WKH�SRSXODWLRQ�IRUHFDVW�LV�JHQHUDWHG��UHSUHVHQWLQJ�D�PL[WXUH�RI�WKHVH�DVVXPSWLRQV���7KH�IRUHFDVW�LV�REWDLQHG�
E\�DYHUDJLQJ�WKH�UHVXOWV�RI�WKH�GHULYHG�SURMHFWLRQV���

������$ULWKPHWLF�3URMHFWLRQV

7KH�VLPSOHVW�RI�WKH�YDULRXV�PHWKRGV�RI�SRSXODWLRQ�IRUHFDVWLQJ�¿UVW�FDOFXODWHV�WKH�QXPHULF�LQFUHDVH�LQ�SRSXODWLRQ�
DFURVV�D�WLPH�SHULRG��IURP������WR�������DQG�WKHQ�DVVXPHV�D�VLPLODU�LQFUHDVH�ZLOO�RFFXU�LQ�WKH�IXWXUH���,Q�
WKLV�PHWKRG�RI�IRUHFDVWLQJ��SRSXODWLRQ�LQFUHDVHV�E\�D�VWDWLF�DPRXQW�RYHU�HDFK�WLPH�LQWHUYDO����\HDU�SHULRG�LQ�
WKH�SUHVHQW�DQDO\VLV����7KH�PDMRU�OLPLWDWLRQ�RI�WKLV�PHWKRG�LV�WKDW�LW�GRHV�QRW�LQFRUSRUDWH�DQ\�FRQVLGHUDWLRQV�
UHJDUGLQJ�WKH�UDWH�RI�FKDQJH�LQ�SRSXODWLRQ��LQVWHDG�SURGXFLQJ�D�VWUDLJKW�OLQH�UHVXOW�WKDW�GRHV�QRW�DFFXUDWHO\�
UHÀHFW�WKH�SRWHQWLDO�ORQJ�UXQ�LPSDFW�RI�SRSXODWLRQ�JURZWK���(DFK�WLPH�SHULRG�DGGV�D�VHW�QXPEHU�RI�QHZ�
LQGLYLGXDOV�WR�WKH�SRSXODWLRQ�DQG��DV�SRSXODWLRQ�JURZV�IURP�WKLV�DFFXPXODWLRQ��HDFK�LQWHUYDO�DGGV�D�VPDOOHU�
DQG�VPDOOHU�SURSRUWLRQ�RI�WKH�WRWDO�SRSXODWLRQ���7KH�UHVXOW�LV�D�SRWHQWLDOO\�LQDFFXUDWH�IRUHFDVW�LQ�VLWXDWLRQV�
ZKHUH�SRSXODWLRQ�LV�LQFUHDVLQJ�DW�D�VWHDG\�UDWH�SURSRUWLRQDWH�WR�WRWDO�SRSXODWLRQ��L�H��ZKHUH�WKH�FRQFHQWUDWLRQ�RI�
SRSXODWLRQ�OLYLQJ�LQ�DQ�DUHD�OHDGV�WR�PRUH�SHRSOH�ZDQWLQJ�WR�OLYH�LQ�WKDW�DUHD����1RQHWKHOHVV��XQGHU�FRQGLWLRQV�
ZKHUH�GDWD�LV�OLPLWHG��ZKLFK�LV�WKH�FDVH�ZLWK�UHVSHFW�WR�5RJHUVYLOOH�DQG��PRUHRYHU��WKH�UHPDLQGHU�RI�WKH�
ZDVWHZDWHU�VWXG\�DUHD��WKLV�W\SH�RI�IRUHFDVW�LV�XVHIXO�WR�LOOXPLQDWH�WKH�JHQHUDO�WUHQG�LQ�SRSXODWLRQ�G\QDPLFV���
7KH�UHVXOWV�RI�WKLV�IRUHFDVWLQJ�PHWKRG��VHH�7DEOH������LQGLFDWH�PRGHUDWH�SRSXODWLRQ�JURZWK�ZLWKLQ�WKH�
LQFRUSRUDWHG�7RZQ�OLPLWV�DQG�VLJQL¿FDQWO\�KLJKHU�JURZWK�LQ�WKH�XQLQFRUSRUDWHG�7RZQ���7KH�FXPXODWLYH�HIIHFW�RI�
WKH�DULWKPHWLF�SURMHFWLRQ�LV�D�IRUHFDVWHG�������LQFUHDVH�LQ�WKH�WRWDO�VWXG\�DUHD�SRSXODWLRQ��XS�WR�D�SRSXODWLRQ�RI�
�����E\������

7DEOH������$ULWKPHWLF�3URMHFWLRQ

� ���� ���� ���� ���� ���� ���� ����
6WXG\�$UHD ���� ���� ���� ���� ���� ���� ����
5RJHUVYLOOH ���� ���� ���� ���� ���� ���� ����
8QLQFRUSRUDWHG�6WXG\�
$UHD

���� ���� ���� ���� ���� ���� ����

/DXGHUGDOH�&RXQW\ ����� ����� ����� ����� ������ ������

1XPHULF�&KDQJH � � � � � �
6WXG\�$UHD ��� � � � � � �
5RJHUVYLOOH �� � � � � � �
8QLQFRUSRUDWHG�6WXG\�
$UHD

��� � � � � � �

/DXGHUGDOH�&RXQW\ ���� � � � � � �

������*HRPHWULF�3URMHFWLRQV

7KH�QH[W�IRUHFDVWLQJ�PHWKRG�LV�FDOFXODWHG�EDVHG�RQ�WKH�SURSRUWLRQDWH�UDWH�RI�FKDQJH�LQ�SRSXODWLRQ�IURP������
WR��������,Q�WKLV�PHWKRG��SRSXODWLRQ�LQFUHDVHV�LQ�HDFK�¿YH�\HDU�LQWHUYDO�EDVHG�RQ�D�FRQVWDQW�UDWH���7KH�SULPDU\�
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:DVWHZDWHU�)DFLOLWLHV�3ODQ�
��5RJHUVYLOOH��$ODEDPD��

1RUWKZHVW�$ODEDPD�&RXQFLO�RI�/RFDO�*RYHUQPHQWV��

DVVXPSWLRQ��DQG�SULPDU\�GH¿FLW��RI�WKLV�PHWKRG�RI�IRUHFDVWLQJ�LV�WKDW�WKH�����������UDWH�RI�SRSXODWLRQ�JURZWK�
ZLOO�KROG�FRQVWDQW�LQ�WKH�IXWXUH���$�QXPEHU�RI�LPSRUWDQW�FKDQJHV��LQFOXGLQJ�WKH�LQWURGXFWLRQ�RI�XUEDQ�VHUYLFHV�
LQWR�SUHYLRXVO\�XQGHUVHUYHG�DUHDV��PLJKW�DIIHFW�FKDQJHV�LQ�JURZWK�UDWHV���+RZHYHU��DV�EHIRUH��GDWD�DYDLODELOLW\�
LV�ORZ�IRU�5RJHUVYLOOH�DQG�WKH�XQLQFRUSRUDWHG�DUHDV�RI�WKH�ZDVWHZDWHU�VWXG\�DUHD���7DEOH�����VKRZV�WKH�UHVXOWV�
RI�WKLV�PHWKRG�RI�IRUHFDVWLQJ���8QGHU�WKHVH�DVVXPSWLRQV��ZKLFK�UHSUHVHQW�KLJK�HQG�H[SHFWDWLRQV�RI�JURZWK�IRU�
WKH�VWXG\�DUHD�DV�D�ZKROH���������IURP������WR��������WKH�7RZQ�FRQWULEXWHV�D�PXFK�VPDOOHU�VKDUH�RI�WKH�WRWDO�
JURZWK�FRPSDUHG�WR�SKHQRPHQDO�JURZWK�LQ�XQLQFRUSRUDWHG�SRSXODWLRQ�

7DEOH������*HRPHWULF�3URMHFWLRQ

� ���� ���� ���� ���� ���� ���� ����
6WXG\�$UHD ���� ���� ���� ���� ���� ���� ����
5RJHUVYLOOH ���� ���� ���� ���� ���� ���� ����
8QLQFRUSRUDWHG�6WXG\�
$UHD

����
���� ���� ���� ���� ���� ����

/DXGHUGDOH�&RXQW\ ����� ����� ����� ����� ������ ������ ������

$QQXDOL]HG�*URZWK�
5DWH����\HDUO\�
JURZWK�

� � � � � �

6WXG\�$UHD ����� � � � � � �
5RJHUVYLOOH ����� � � � � � �
8QLQFRUSRUDWHG�6WXG\�
$UHD

����� � � � � � �

/DXGHUGDOH�&RXQW\ �����

������³6WHS�'RZQ´�)RUHFDVW�IRU�6WXG\�$UHD

)LQDOO\��D�VWHS�GRZQ�IRUHFDVWLQJ�PHWKRG�ZDV�PRGHOHG��ZKLFK�UHSUHVHQWV�WKH�SURSRUWLRQ�RI�VWXG\�DUHD�SRSXODWLRQ�
WR�WKH�SRSXODWLRQ�RI�WKH�WRWDO�FRXQW\�IRU�WKH�SODQQLQJ�SHULRG���)LUVW��WKH�SRSXODWLRQ�RI�/DXGHUGDOH�&RXQW\�LV�
IRUHFDVW�EDVHG�RQ�PRUH�FRPSOLFDWHG��DQG�DUJXDEO\�PRUH�DFFXUDWH�EHFDXVH�RI�GDWD�DYDLODELOLW\��PHWKRGV���7KHQ��
WKH�SURSRUWLRQ�RI�WKH�VWXG\�DUHD¶V�SRSXODWLRQ�WR�WKDW�RI�/DXGHUGDOH�&RXQW\�LV�FDOFXODWHG�IRU�WKH�\HDUV������DQG�
�������7KHQ�WKH�DQQXDOL]HG�FKDQJH�LQ�SRSXODWLRQ�GLVWULEXWLRQ�LQ�WKH�FRXQW\�IURP������WR������LV�FDOFXODWHG���
)LQDOO\��WKH�SURSRUWLRQ�RI�VWXG\�DUH�SRSXODWLRQ�WR�FRXQW\�SRSXODWLRQ�LV�FDOFXODWHG�LQ�¿YH�\HDU�LQWHUYDOV�IURP�
�����IRUZDUG��DOORZLQJ�WKH�WUHQG�WRZDUG�KLJKHU�FRQFHQWUDWLRQV�LQ�WKH�VWXG\�DUHD�WR�FRQWLQXH�RYHU�WKH�FRXUVH�RI�
WKH�SRSXODWLRQ�IRUHFDVW���7KLV�DGYDQWDJH�RI�WKLV�PHWKRG�LV�WKDW�LW�DOORZV�IRU�FRQGLWLRQV�ZKHUHLQ�WKH�SRSXODWLRQ�RI�
WKH�ZDVWHZDWHU�VWXG\�DUHD�LV�HLWKHU�D��JURZLQJ�IDVWHU�WKDQ�WKH�UHVW�RI�WKH�FRXQW\�RU�E��SHRSOH�DUH�PLJUDWLQJ�IURP�
RWKHU�SDUWV�RI�WKH�FRXQW\�WR�WKH�ZDVWHZDWHU�VWXG\�DUHD���(LWKHU�RI�WKHVH�DVVXPSWLRQV�ZRXOG�UHVXOW�LQ�D�KLJKHU�
FRQFHQWUDWLRQ�RI�SRSXODWLRQ�LQ�DQG�DURXQG�5RJHUVYLOOH�DV�WLPH�SDVVHV��ZKLFK�LV�HYLGHQW�LQ�WKH�WUHQG�IURP������
WR���������7KH�OLPLWDWLRQ�RI�WKLV�DVVXPSWLRQ�LV�WKDW�LW�LV�EDVHG�RQ�WKH�SUHPLVH�WKDW�SRSXODWLRQ�ZLOO�FRQWLQXH�WR�
FRQFHQWUDWH�LQ�WKH�VWXG\�DUHD��DQG�WKDW�WKH�UDWH�RI�FRQFHQWUDWLRQ�ZLOO�UHPDLQ�FRQVWDQW����$V�VKRZQ�LQ�7DEOH������
WKLV�IRUHFDVWLQJ�PHWKRG�SURGXFHV�WKH�PRVW�PRGHUDWH�RYHUDOO�RXWFRPHV��ZLWK�WKH�WRWDO�VWXG\�DUHD�SRSXODWLRQ�
GRXEOLQJ�GXULQJ�WKH�FRXUVH�RI�WKH�IRUHFDVW���



1RUWKZHVW�$ODEDPD�&RXQFLO�RI�/RFDO�*RYHUQPHQWV

:DVWHZDWHU�)DFLOLWLHV�3ODQ�
��5RJHUVYLOOH��$ODEDPD��

1RUWKZHVW�$ODEDPD�&RXQFLO�RI�/RFDO�*RYHUQPHQWV��

7DEOH������6WHS�'RZQ�3URMHFWLRQ

� ���� ���� ���� ���� ���� ���� ����
6WXG\�$UHD ���� ����
5RJHUVYLOOH ���� ���� �������
8QLQFRUSRUDWHG�
6WXG\�$UHD

���� ���� �������

/DXGHUGDOH�
&RXQW\

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

�&DOFXODWHG�EDVHG�RQ�DQQXDO�FKDQJH�LQ�WKH�FRQFHQWUDWLRQ�RI�SRSXODWLRQ�LQ�WKH�UHJLRQ�DQG�
/DXGHUGDOH�&RXQW\¶V�RYHUDOO�SRSXODWLRQ�JURZWK�SURMHFWLRQV�
6RXUFH��8QLYHUVLW\�RI�$ODEDPD�&HQWHU�IRU�(FRQRPLF�5HVHDUFK��/DXGHUGDOH�&RXQW\�
3RSXODWLRQ�3URMHFWLRQV
$QQXDOL]HG�&KDQJH�
LQ�3URSRUWLRQ�RI�
&RXQW\�3RSXODWLRQ

� � � � � �

6WXG\�$UHD ����� � � � � � �
5RJHUVYLOOH ������ � � � � � �
8QLQFRUSRUDWHG�
6WXG\�$UHD �����

� � � � � �

/DXGHUGDOH�&RXQW\ ��

������:DVWHZDWHU�6WXG\�$UHD�3RSXODWLRQ�7UHQGV

(DFK�RI�WKH�SUHFHGLQJ�SURMHFWLRQ�PHWKRGV�HQFRPSDVVHV�D�VHW�RI�DVVXPSWLRQV�UHJDUGLQJ�WKH�QDWXUH�RI�JURZWK�LQ�
5RJHUVYLOOH�DQG�WKH�DGMDFHQW�WHUULWRU\���$OWKRXJK�DOO�WUHQGV�SRLQW�WR�JURZWK�LQ�ERWK�WKH�WRZQ�DQG�VXUURXQGLQJ�
FRXQW\��WKH�GHJUHH�RI�JURZWK�YDULHV�EDVHG�XSRQ�WKH�FRQVLGHUDWLRQV�DFFRXQWHG�IRU�PDWKHPDWLFDOO\�E\�WKH�
SURMHFWLRQ�PHWKRG���7DNHQ�WRJHWKHU��WKHVH�IRUHFDVWV�SURGXFH�D�UHOLDEOH�LQGLFDWLRQ�RI�ORZ�JURZWK�UDWHV�LQVLGH�
5RJHUVYLOOH�DQG�PRGHUDWH�WR�KLJK�JURZWK�LQ�WKH�VXUURXQGLQJ�XQLQFRUSRUDWHG�DUHDV���,Q�RUGHU�WR�SURMHFW�WKH�
FRVW�DQG�GHPDQG�RI�ZDVWHZDWHU�IDFLOLWLHV�LQ�WKH�VWXG\�DUHD��WKLV�WUHQG�LV�UHSUHVHQWHG�E\�DQ�DYHUDJH�RI�DOO�WKH�
SUHFHGLQJ�SRSXODWLRQ�IRUHFDVWV����$GGLWLRQDOO\��WKHVH�WUHQGV�DUH�SUHVHQWHG�IRU�HDFK�RI�WKH�FRPSRQHQWV�RI�WKH�
VWXG\�DUHD��WKH�WRZQ�DQG�XQLQFRUSRUDWHG�DUHDV��DQG�WKH�HQWLUH�VWXG\�DUHD���

7DEOH�����VXPPDUL]HV�WKHVH�WUHQGV��ZKLFK�SURYLGH�WKH�IRXQGDWLRQ�IRU�WKH�ODQG�XVH�DQDO\VLV�DQG�ZDVWHZDWHU�ÀRZ�
SURMHFWLRQV�WKDW�IROORZ���$V�VKRZQ��WKH�SRSXODWLRQ�RI�WKH�7RZQ�RI�5RJHUVYLOOH��H[FOXVLYH�RI�DQ\�DQQH[DWLRQ��LV�
IRUHFDVW�WR�JURZ�E\��������WR������LQ��������7KH�SRSXODWLRQ�RI�WKH�XQLQFRUSRUDWHG�DUHDV�RI�WKH�ZDVWHZDWHU�
VWXG\�DUHD�LV�IRUHFDVW�WR�GRXEOH��LQFUHDVH�E\���������WR������E\��������7KH�VWXG\�DUHD�LQ�LWV�HQWLUHW\�LV�IRUHFDVW�
WR�LQFUHDVH�E\��������WR������LQGLYLGXDOV�E\��������7KH�HIIHFWV�RI�WKLV�SURMHFWHG�SRSXODWLRQ�JURZWK�RQ�ODQG�XVH�
DQG��LQ�WXUQ��ZDVWHZDWHU�IDFLOLWLHV��LV�H[SORUHG�LQ�WKH�IROORZLQJ�VHFWLRQV�



:DVWHZDWHU�)DFLOLWLHV�3ODQ�
��5RJHUVYLOOH��$ODEDPD��

1RUWKZHVW�$ODEDPD�&RXQFLO�RI�/RFDO�*RYHUQPHQWV��

�7DEOH�����3URMHFWLRQ�6XPPDU\�DQG�)RUHFDVW � � �
� � 1XPHULF�

&KDQJH
3HUFHQWDJH�
&KDQJH

$ULWKPHWLF�3URMHFWLRQ ���� ���� �� �����
6WXG\�$UHD ���� ���� ���� ������
5RJHUVYLOOH ���� ���� ��� ������
8QLQFRUSRUDWHG�6WXG\�$UHD ���� ���� ���� ������
/DXGHUGDOH�&RXQW\ ������ ������ �� ������

�*HRPHWULF�3URMHFWLRQ ���� ���� �
6WXG\�$UHD ���� ���� ���� ������
5RJHUVYLOOH ���� ���� ��� ������
8QLQFRUSRUDWHG�6WXG\�$UHD ���� ���� ���� ������
/DXGHUGDOH�&RXQW\ ����� ������ ����� ������

� � �
3URSRUWLRQ�RI�&RXQW\�3RSXODWLRQ� ���� ���� �
6WXG\�$UHD ���� ���� ���� ������
5RJHUVYLOOH ���� ���� �� �����
8QLQFRUSRUDWHG�6WXG\�$UHD ���� ���� ���� ������
/DXGHUGDOH�&RXQW\ ����� ������ ����� ������
0HDQ�RI�)RUHFDVWLQJ�0HWKRGV � � �

$YHUDJH�)RUHFDVW ���� ���� �
6WXG\�$UHD ���� ���� ���� ������
5RJHUVYLOOH ���� ���� ��� ������
8QLQFRUSRUDWHG�6WXG\�$UHD ���� ���� ���� ������
/DXGHUGDOH�&RXQW\ ����� ������ ����� ������
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:DVWHZDWHU�)DFLOLWLHV�3ODQ�
��5RJHUVYLOOH��$ODEDPD��

1RUWKZHVW�$ODEDPD�&RXQFLO�RI�/RFDO�*RYHUQPHQWV��

����(&2120,&�$1$/<6,6

7KH�IROORZLQJ�VHFWLRQ�SURYLGHV�EDVLF�LQIRUPDWLRQ�RQ�HPSOR\PHQW��LQFRPH�DQG�LQGXVWULDO�FKDUDFWHULVWLFV�ZLWKLQ�
WKH�7RZQ�RI�5RJHUVYLOOH�DQG�VXUURXQGLQJ�DUHDV���7KLV�LQIRUPDWLRQ�LV�SURYLGHG�DV�D�JXLGHOLQH�IRU�WKH�SRWHQWLDO�
IRU�GHYHORSPHQW�ZLWKLQ�WKH�VWXG\�DUHD�DV�XUEDQL]DWLRQ�FRQWLQXHV��KRZHYHU��SRUWLRQV�RI�WKH�VWXG\�DUHD�DUH�QRW�
LQFOXGHG�GXH�WR�GDWD�OLPLWDWLRQV�DQG�WKH�DVVXPSWLRQ�WKDW��DV�5RJHUVYLOOH�JURZV�DQG�SURYLGHV�VHUYLFHV�SURPRWLQJ�
JURZWK�LQ�DGMDFHQW�WHUULWRU\��WKH�XQLQFRUSRUDWHG�DUHDV�ZLOO�PRUH�FORVHO\�UHVHPEOH�LQFRUSRUDWHG�WHUULWRU\���:KHUH�
SRVVLEOH��GDWD�LV�SUHVHQWHG�DW�WKH�OHYHO�RI�DJJUHJDWLRQ�QHDUHVW�PDWFKLQJ�WKH�7RZQ�OLPLWV�RU�WKH�IXOO�VWXG\�DUHD�

����/DERU�)RUFH�&KDUDFWHULVWLFV

7KH������&HQVXV�UHSRUWHG�����ZRUNHUV����\HDUV�RI�DJH�RU�ROGHU�LQ�5RJHUVYLOOH���7KH�PDMRULW\�RI�WKHVH�ZRUNHUV�
FRPPXWHG�D�FRQVLGHUDEOH�GLVWDQFH�WR�WKHLU�MREV��LQGLFDWLQJ�WKDW�PRVW�ZRUNHG�RXWVLGH�RI�WKH�5RJHUVYLOOH�DQG�WKH�
VWXG\�DUHD������

7DEOH�����0HDQ�WUDYHO�WLPH�WR�ZRUN�IRU�ZRUNHUV����DQG�ROGHU 5RJHUVYLOOH�WRZQ��$ODEDPD
7RWDO� ���
'LG�QRW�ZRUN�DW�KRPH� ���
/HVV�WKDQ���PLQXWHV ��
��WR���PLQXWHV ��
���WR����PLQXWHV ��
���WR����PLQXWHV ��
���WR����PLQXWHV ��
���WR����PLQXWHV ��
���WR����PLQXWHV ��
���WR����PLQXWHV ��
���WR����PLQXWHV ��
���WR����PLQXWHV ��
���WR����PLQXWHV ��
���RU�PRUH�PLQXWHV ��

:RUNHG�DW�KRPH �

����,QFRPH�&KDUDFWHULVWLFV

$FFRUGLQJ�WR�WKH������&HQVXV��PHGLDQ�KRXVHKROG�LQFRPH�LQ�5RJHUVYLOOH�ZDV�LQ��������LQ�������PHGLDQ�IDPLO\�
LQFRPH�ZDV���������DQG�SHU�FDSLWD�LQFRPH�ZDV�����������

����,QGXVWU\�&KDUDFWHULVWLFV

1XPEHU�RI�(VWDEOLVKPHQWV�����

1XPEHU�RI�(PSOR\HHV������

6DOHV�9ROXPH�����������������

(VWDEOLVKPHQWV�FODVVL¿HG�DV�PLVFHOODQHRXV�UHWDLO�WUDGH��6,&�����DQG�HDWLQJ�DQG�GULQNLQJ�SODFHV��6,&�����HPSOR\�
WKH�ODUJHVW�QXPEHU�RI�SHRSOH�LQ�WKH�LPPHGLDWH�5RJHUVYLOOH�DUHD�����$�WRWDO�RI�WZHQW\�HDWLQJ�DQG�GULQNLQJ�SODFHV�
HPSOR\�D�FRPELQHG�����SHRSOH��ZKLOH�WKH�ODUJHVW�HPSOR\PHQW�VHFWRU��PLVFHOODQHRXV�UHWDLO�WUDGH��HPSOR\V�����
LQGLYLGXDOV�LQ����HVWDEOLVKPHQWV���7KH�ODUJH�PDMRULW\�RI�LQGXVWULHV�LQ�WKH�DUHD�HPSOR\���RU�IHZHU�LQGLYLGXDOV���
2QO\�WZR�HPSOR\�JUHDWHU�WKDQ����SHRSOH����,Q�WHUPV�RI�VSDWLDO�GLVWULEXWLRQ��EXVLQHVVHV�DUH�VFDWWHUHG�SULPDULO\�
DORQJ�+LJKZD\�����ZLWK�DQ�DFWLYH�UHWDLO�FOXVWHU�ORFDWHG�DW�WKH�LQWHUVHFWLRQ�RI�+LJKZD\����DQG�6WDWH�5RXWH�����



1RUWKZHVW�$ODEDPD�&RXQFLO�RI�/RFDO�*RYHUQPHQWV

:DVWHZDWHU�)DFLOLWLHV�3ODQ�
��5RJHUVYLOOH��$ODEDPD��

1RUWKZHVW�$ODEDPD�&RXQFLO�RI�/RFDO�*RYHUQPHQWV��

7DEOH�����(VWDEOLVKPHQWV�E\�1XPEHU�RI�(PSOR\HHV
1XPEHU�RI�(PSOR\HHV

��WR�� ��WR�� ���WR��� ���WR��� ���WR��� ����
��� �� �� � � �

��
GLJLW�
6,&�
FRGH

7DEOH�����1XPEHU�RI�(VWDEOLVKPHQWV�DQG�(PSOR\PHQW�
E\�,QGXVWULDO�&ODVVL¿FDWLRQ

,QGXVWU\�'HVFULSWLRQ 1XPEHU�RI� 1XPEHU�RI�
�� $JULFXOWXUH�SURGXFWLRQ��OLYHVWRFN�DQG�DQLPDO�VSHFLDOWLHV � �
�� $JULFXOWXUDO�VHUYLFHV � �

��
%XLOGLQJ�FRQVWUXFWLRQ��JHQHUDO�FRQWUDFWRUV��DQG�RSHUDWLYH�
EXLOGHUV � ��

��
+HDY\�FRQVWUXFWLRQ�RWKHU�WKDQ�EXLOGLQJ�FRQVWUXFWLRQ�
FRQWUDFWRUV � ��

�� &RQVWUXFWLRQ�VSHFLDO�WUDGH�FRQWUDFWRUV �� ��
�� /XPEHU�DQG�ZRRG�SURGXFWV��H[FHSW�IXUQLWXUH � �
�� 3ULQWLQJ��SXEOLVKLQJ�DQG�DOOLHG�LQGXVWULHV � �

��
)DEULFDWHG�PHWDO�SURGXFWV��H[FHSW�PDFKLQHU\�DQG�
WUDQVSRUWDWLRQ�HTXLSPHQW � �

��
,QGXVWULDO�DQG�FRPPHUFLDO�PDFKLQHU\�DQG�WUDQVSRUWDWLRQ�
HTXLSPHQW � �

�� 0LVFHOODQHRXV�PDQXIDFWXULQJ�LQGXVWULHV � �
�� 0RWRU�IUHLJKW�WUDQVSRUWDWLRQ�DQG�ZDUHKRXVLQJ � �
�� 8QLWHG�6WDWHV�SRVWDO�VHUYLFH � �
�� :DWHU�WUDQVSRUWDWLRQ � �
�� &RPPXQLFDWLRQV � �
�� (OHFWULF��JDV��DQG�VDQLWDU\�VHUYLFHV � ��
�� :KROHVDOH�WUDGH��GXUDEOH�JRRGV � ��
�� :KROHVDOH�WUDGH�QRQ�GXUDEOH�JRRGV � ��

��
%XLOGLQJ�PDWHULDOV��KDUGZDUH��JDUGHQ�VXSSO\��DQG�PRELOH�
KRPH�GHDOHUV � ��

�� *HQHUDO�PHUFKDQGLVH�VWRUHV � ��
�� IRRG�VWRUHV � ��
�� $XWRPRWLYH�GHDOHUV�DQG�JDVROLQH�VHUYLFH�VWDWLRQV �� ��
�� $SSDUHO�DQG�DFFHVVRU\�VWRUHV � ��
�� +RPH�IXUQLWXUH��IXUQLVKLQJV��DQG�HTXLSPHQW�VWRUHV � ��
�� (DWLQJ�DQG�GULQNLQJ�SODFHV �� ���
�� 0LVFHOODQHRXV�UHWDLO �� ���
�� 'HSRVLWRU\�LQVWLWXWLRQV � ��

��
6HFXULW\�DQG�FRPPRGLW\�EURNHUV��GHDOHUV��H[FKDQJHV��
DQG�VHUYLFHV � ��

�� ,QVXUDQFH�DJHQWV��EURNHUV��DQG�VHUYLFH � ��
�� 5HDO�HVWDWH �� ��
�� +RWHOV��URRPLQJ�KRXVHV��FDPSV�DQG�RWKHU�ORGJLQJ�SODFHV � �



:DVWHZDWHU�)DFLOLWLHV�3ODQ�
��5RJHUVYLOOH��$ODEDPD��

1RUWKZHVW�$ODEDPD�&RXQFLO�RI�/RFDO�*RYHUQPHQWV��

�� 3HUVRQDO�VHUYLFHV �� ��
�� EXVLQHVV�VHUYLFHV � ��
�� $XWRPRWLYH�UHSDLU��VHUYLFHV��DQG�SDUNLQJ � ��
�� 0LVFHOODQHRXV�UHSDLU�VHUYLFHV � �
�� 0RWLRQ�SLFWXUHV � �
�� $PXVHPHQW�DQG�UHFUHDWLRQ�VHUYLFHV � ��
�� +HDOWK�VHUYLFHV � ��
�� /HJDO�VHUYLFHV � �
�� (GXFDWLRQDO�VHUYLFHV � ��
�� 6RFLDO�VHUYLFHV � ��
�� 0HPEHUVKLS�RUJDQL]DWLRQV �� ���

��
(QJLQHHULQJ��DFFRXQWLQJ��UHVHDUFK��PDQDJHPHQW��DQG�
UHODWHG�VHUYLFHV � ��

��
([HFXWLYH��OHJLVODWLYH��DQG�JHQHUDO�JRYHUQPHQW��H[FHSW�
¿QDQFH � �

�� -XVWLFH��SXEOLF�RUGHU��DQG�VDIHW\ � ��

��
$GPLQLVWUDWLRQ�RI�HQYLURQPHQWDO�TXDOLW\�DQG�KRXVLQJ�
SURJUDPV � �

�� $GPLQLVWUDWLRQ�RI�HFRQRPLF�SURJUDPV � �
�� 1R�FODVVL¿DEOH�HVWDEOLVKPHQWV � ��
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:DVWHZDWHU�)DFLOLWLHV�3ODQ�
��5RJHUVYLOOH��$ODEDPD��

1RUWKZHVW�$ODEDPD�&RXQFLO�RI�/RFDO�*RYHUQPHQWV��

����+286,1*�$1$/<6,6

7KH�IROORZLQJ�VHFWLRQ�FRQWDLQV�DQ�LQYHQWRU\�DQG�DQDO\VLV�RI�H[LVWLQJ�KRXVLQJ�VWRFN�LQ�WKH�7RZQ�RI�5RJHUVYLOOH�
DQG�WKH�VWXG\�DUHD���,W�LV�EDVHG�SULPDULO\�RQ������DQG������'HFHQQLDO�&HQVXV�DQG�WKH�UHVXOWV�FRQFHUQLQJ�WKH�
QXPEHU�DQG�W\SH�RI�KRXVLQJ�XQLWV��WKHLU�DJH��DQG�XVH���

����,QYHQWRU\�RI�8QLWV�DQG�6WUXFWXUDO�&KDUDFWHULVWLFV�RI�+RXVLQJ�

7DEOH������6WUXFWXUDO�&KDUDFWHULVWLFV
7\SH�RI�6WUXFWXUH 1XPEHU�RI�8QLWV�LQ�6WUXFWXUDO�7\SH
��XQLW�GHWDFKHG ���
��XQLW�DWWDFKHG �
��XQLW��DWWDFKHG ��
��RU���XQLWV ��
��WR���XQLWV ��
���WR��� ��
���WR��� �
���RU�PRUH �
0RELOH�KRPH ��
��RU�PRUH�XQLWV ��
��RU�PRUH�XQLWV ��

$V�RI�������WKHUH�ZHUH�DQ�HVWLPDWHG�����KRXVLQJ�XQLWV�LQ�5RJHUVYLOOH���$SSUR[LPDWHO\�����ZHUH�RFFXSLHG�DQG�
���ZHUH�YDFDQW���2I�DOO�RFFXSLHG�XQLWV��DQ�HVWLPDWHG�����ZHUH�RZQHU�RFFXSLHG�DQG�����ZHUH�UHQWHG���$PRQJ�
YDFDQW�XQLWV�����ZHUH�IRU�UHQW��DQ�DGGLWLRQDO����ZHUH�IRU�VDOH�RQO\��ZKLOH���ZHUH�IRU�UHFUHDWLRQDO�RU�VHDVRQDO�XVH�
RQO\��QR�H[SODQDWLRQ�ZDV�DYDLODEOH�IRU����YDFDQW�XQLWV���7KH�PHGLDQ�XQLW�FRQWDLQHG�����URRPV���2I�DOO�XQLWV��
����ZHUH�GHWDFKHG���XQLW�VWUXFWXUHV����XQLWV�ZHUH�DWWDFKHG���XQLW�VWUXFWXUHV�����ZHUH���XQLW�VWUXFWXUHV�����ZHUH�
PRELOH�KRPHV��DQG����ZHUH�PXOWLIDPLO\�VWUXFWXUHV�ZLWK���RU�PRUH�XQLWV����

7DEOH����

+RXVLQJ�
,QYHQWRU\

1XPEHU�
RI�
6WUXFWXUHV

7RWDO�GZHOOLQJ�
XQLWV�

���

9DFDQW ��
2FFXSLHG ���
�����2ZQHU�
RFFXSLHG

���

�����5HQWDO�
XQLWV

���

9DFDQW ��
�����)RU�UHQW� ��
�����)RU�VDOH�
RQO\

��

�����5HFUHDWLRQDO�RU�������������
VHDVRQDO

�

����$JH�DQG�&RQGLWLRQ

7KH�PDMRULW\�RI�VWUXFWXUHV�ZHUH�EXLOW�EHIRUH��������*DV�DQG�HOHFWULFLW\�DFFRXQWHG�IRU�D�PDMRULW\�RI�WKH�HQHUJ\�
XVHG�IRU�KHDWLQJ�SXUSRVHV����1R�XQLWV�ODFNHG�FRPSOHWH�SOXPELQJ�IDFLOLWLHV�DQG�RQO\���KRXVHG�PRUH�WKDQ�RQH�
RFFXSDQW�SHU�URRP��D�PHDVXUH�RI�RYHUFURZGLQJ����&RPSDUDWLYHO\��WKH�VWDWH�DYHUDJH�LQ������ZDV�������IRU�XQLWV�
KDYLQJ�PRUH�WKDQ�RQH�SHUVRQ�SHU�XQLW��DQ�DYHUDJH�RI������RI�XQLWV�ODFNHG�FRPSOHWH�SOXPELQJ���7KH�PHGLDQ�
YDOXH�RI�D�XQLW��W\SLFDOO\�D�VLQJOH�IDPLO\�UHVLGHQWLDO�GZHOOLQJ��ZDV����������PHGLDQ�YDOXH�ZDV���������VWDWHZLGH�
LQ��������,Q�RZQHU�RFFXSLHG�XQLWV��WKH�FRVW�RI�KRPH�RZQHUVKLS�ZDV�����RU�OHVV�RI�KRXVHKROG�LQFRPH�IRU�������



1RUWKZHVW�$ODEDPD�&RXQFLO�RI�/RFDO�*RYHUQPHQWV

:DVWHZDWHU�)DFLOLWLHV�3ODQ�
��5RJHUVYLOOH��$ODEDPD��

1RUWKZHVW�$ODEDPD�&RXQFLO�RI�/RFDO�*RYHUQPHQWV��

RI�UHVSRQGHQWV���)RU�UHQWHUV��������UHSRUWHG�SD\LQJ�����RU�OHVV�RI�KRXVHKROG�LQFRPH�RQ�KRXVLQJ�
FRVWV�

7DEOH�����
$JH�RI�
6WUXFWXUH

7RWDO� %XLOW�
�����WR�
0DUFK�
����

%XLOW�
�����
WR�
����

%XLOW�
�����
WR�
����

%XLOW�
�����
WR�
����

%XLOW�
�����
WR�
����

%XLOW�
�����
WR�
����

%XLOW�
�����
WR�
����

%XLOW�
�����
WR�
����

%XLOW�
�����
RU�
HDUOLHU

1XPEHU�RI�
6WUXFWXUHV

��� � �� �� �� ��� �� �� �� ��

7DEOH������+RXVLQJ�&RVWV�WR�+RXVHKROG�
,QFRPH
3HUFHQWDJH�
RI�
+RXVHKROG�
,QFRPH�LQ�
����

6HOHFWHG�
0RQWKO\�
2ZQHU�
&RVWV

*URVV�
5HQW

/HVV�WKDQ�
���

����� �����

���WR���� ����� ����
���WR���� ����� �����
���WR���� ���� ����
���WR���� ���� ����
*UHDWHU�
WKDQ����

���� �����

1RW�
FRPSXWHG

���� �����
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7DEOH�����DQG�7DEOH�����VKRZ�WKH�IXWXUH�ODQG�XVH�IRUHFDVWV�IRU�WKH�WDUJHW�SRSXODWLRQ�RI�5RJHUVYLOOH�DQG�WKH�
DGMDFHQW�VWXG\�DUHD����:LWK�D�SRSXODWLRQ�RI������LQ�������DV�IRUHFDVW�LQ�6HFWLRQ������WKH�7RZQ�ZLOO�UHTXLUH�
GHYHORSPHQW�RQ������DGGLWLRQDO�DFUHV�RI�SURSHUW\�DW�WKH�VDPH�SDWWHUQV�RI�GHQVLW\�WKDW�DUH�FXUUHQWO\�SUDFWLFHG���
7KLV�GHQVLW\�OHYHO��ZKLFK�LV�FXUUHQWO\�SUDFWLFHG�LQVLGH�WKH�WRZQ�RI�5RJHUVYLOOH��LV�³'HYHORSPHQW�&RQFHSW�����
7RZQ�'HQVLW\�0RGHO´���

7DEOH����
'HYHORSPHQW�&RQFHSW�����7RZQ�
'HQVLW\�0RGHO � �
$UHD��7RZQ�RI�5RJHUVYLOOH� � � �
7DUJHW�3RSXODWLRQ������ � �

� �

/DQG�8VH
&XUUHQW�
SDUFHOV

&XUUHQW�
$FUHDJH

�����
$FUHDJH 'HPDQG�IRUHFDVW
� �

5HVLGHQWLDO � �
6LQJOH�IDPLO\ ��� ������ �������� �����������
'XSOH[ � ���� �������� �����������
0XOWL�IDPLO\ � ����� �������� �����������
0RELOH�+RPH �� ����� �������� �����������

� �
&RPPHUFLDO � �
%XVLQHVV�VHUYLFHV �� ����� ������ �����������
3URIHVVLRQDO�VHUYLFHV �� ���� �������� �����������
5HWDLO�DQG�VHUYLFH �� ���� �������� �����������

� �
0L[HG�8VH � ����� �������� �����������

� �
,QGXVWULDO � �
/LJKW�LQGXVWULDO � ����� �������� �����������
+HDY\�LQGXVWULDO � ���� �������� �����������

� �
3XEOLF�DQG�,QVWLWXWLRQDO � �
&HPHWHU\ � ����� �������� �����������
*RYHUQPHQW � ���� �������� �����������
,QVWLWXWLRQDO �� ����� �������� �����������
3DUNV�DQG�UHFUHDWLRQ � ����� �������� �����������
8WLOLWLHV � ���� �������� �����������

� �
7RWDO ������ �������� ����

� �
9DFDQW�/DQG�IRU�$JULFXOWXUH�DQG�
2SHQ�6SDFH
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³'HYHORSPHQW�&RQFHSW�����5XUDO�'HQVLW\�0RGHO´��UHSUHVHQWV�WKH�GHQVLW\�RI�GHYHORSPHQW�ZLWKLQ�WKH�UXUDO��
XQLQFRUSRUDWHG�WHUULWRU\�RI�WKH�VWXG\�DUHD���8QGHU�WKLV�PRGHO��DQ�DGGLWLRQDO��������DFUHV�ZLOO�EH�UHTXLUHG�WR�
DFFRPPRGDWH�GHYHORSPHQW�DW�WKH�GHQVLW\�RI�GHYHORSPHQW���

7DEOH�����
'HYHORSPHQW�&RQFHSW�����5XUDO�
'HQVLW\ � �
$UHD��8QLQFRUSRUDWHG�6WXG\�$UHD � � �
7DUJHW�3RSXODWLRQ������ � �

� �

/DQG�8VH
&XUUHQW�
SDUFHOV

&XUUHQW�
$FUHDJH

�����
$FUHDJH

'HPDQG�
IRUHFDVW

� �
5HVLGHQWLDO
6LQJOH�IDPLO\ ���� ������� �������� ��������
'XSOH[ � ���� �������� ��������
0XOWL�IDPLO\ � ����� �������� ��������
0RELOH�+RPH ��� ������ �������� ��������

&RPPHUFLDO
%XVLQHVV�VHUYLFHV �� ����� �������� ��������
3URIHVVLRQDO�VHUYLFHV �� ���� �������� ��������
5HWDLO�DQG�VHUYLFH �� ����� ������� ��������

0L[HG�8VH � ����� �������� ��������

,QGXVWULDO
/LJKW�LQGXVWULDO � ����� �������� ��������
+HDY\�LQGXVWULDO � � � �

� �
3XEOLF�DQG�,QVWLWXWLRQDO � �
&HPHWHU\ �� ������ �������� ��������
*RYHUQPHQW � ���� �������� ��������
,QVWLWXWLRQDO �� ����� �������� ��������
3DUNV�DQG�UHFUHDWLRQ �� ������� �

8WLOLWLHV � ���� �������� �������
� �

7RWDO ������ ������
� �

9DFDQW�/DQG�IRU�$JULFXOWXUH�DQG�
2SHQ�6SDFH

�������
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������3URMHFWLQJ�'HPDQG�IRU�$GGLWLRQDO�5HVLGHQWLDO��&RPPHUFLDO�DQG�,QGXVWULDO�8QLWV�DQG�(PSOR\PHQW

5HVLGHQWLDO�ODQG�XVH���'HPDQG�IRU�QHZ�UHVLGHQFHV�ZDV�IRXQG�E\�DSSO\LQJ�WKH�KRXVHKROG�VL]H�������SHUVRQV�
SHU�XQLW�LQ�5RJHUVYLOOH��LQ������WR�WKH������SURMHFWLRQV��ZKLFK�UHVXOWV�LQ�D�IRUHFDVWHG�KRXVLQJ�GHPDQG�RI����
DGGLWLRQDO�XQLWV�IRU�5RJHUVYLOOH���+RXVHKROG�VL]H�ZLWKLQ�WKH�7RZQ�ZDV�XVHG�WR�UHÀHFW�WKH�GHYHORSPHQW�SDWWHUQ�
RI�WKH�LQFRUSRUDWHG�DUHDV��XQGHU�WKH�DVVXPSWLRQ�WKDW�VHZHU�H[WHQVLRQ�ZLOO�EH�DFFRPSDQLHG�E\�LQFRUSRUDWLRQ�DQG�
WKH�QHZO\�LQFRUSRUDWHG�DUHDV�ZLOO�FRPH�WR�UHVHPEOH�WKH�UHVW�RI�WKH�7RZQ��

7DEOH������+RXVLQJ�8QLW�3URMHFWLRQ
7DUJHW�
3RSXODWLRQ�
������

0LQXV�
H[LVWLQJ�
SRSXODWLRQ�
������

'LYLGHG�
E\�DYHUDJH�
KRXVHKROG�
VL]H��
5RJHUVYLOOH�
������

(TXDOV�
3URMHFWHG�
$GGLWLRQDO�
8QLWV�

3OXV�
H[LVWLQJ�
QXPEHU�RI�
KRXVLQJ��
XQLWV�
������

(TXDOV�
WRWDO�
QXPEHU�RI�
KRXVLQJ�
XQLWV�
������

5RJHUVYLOOH ���� ���� ���� �� ��� ���
8QLQFRUSRUDWHG�

$UHDV
���� ���� ���� ���� ���� ����

2FFXSLHG�KRXVLQJ�XQLWV�����YDFDQW�XQLWV�H[LVW�DQG�PD\�¿OO�GHPDQG�IRU�QHZ�FRQVWUXFWLRQ�EXW�VWLOO�DIIHFW�
ZDVWHZDWHU�VHUYLFH�GHPDQG�WKURXJK�LQFUHDVHG�SRSXODWLRQ���

&RPPHUFLDO�ODQG�XVH���/LNHO\�FRPPHUFLDO�JURZWK�LV�SUHGLFWHG�RQ�WKH�EDVLV�RI�WKH�QXPEHU�RI�HVWDEOLVKPHQWV�
FXUUHQWO\�RSHUDWLQJ�LQ�5RJHUVYLOOH��WKHLU�DYHUDJH�HPSOR\PHQW��DQG�WKHLU�VL]H��DFUHDJH����)LUVW��WKH�HVWDEOLVKPHQWV�
IURP�7DEOH�����ZHUH�DVVLJQHG�WR�WKH�FDWHJRULHV�RI�FRPPHUFLDO�ODQG�XVH��UHWDLO��SURIHVVLRQDO�VHUYLFHV��EXVLQHVV�
VHUYLFH��IRXQG�LQ�WKH�ODQG�XVH�LQYHQWRU\���7KHQ��WKH�DYHUDJH�HPSOR\PHQW�SHU�HVWDEOLVKPHQW�ZLWKLQ�HDFK�FDWHJRU\�
ZDV�FDOFXODWHG���1H[W��WKH�DYHUDJH�DFUHDJH�RI�D�FRPPHUFLDO�SURSHUW\�ZDV�GHWHUPLQHG����

'HPDQG�IRU�FRPPHUFLDO�HVWDEOLVKPHQWV�LQ�5RJHUVYLOOH�DQG�WKH�LPPHGLDWHO\�DGMDFHQW�XQLQFRUSRUDWHG�DUHDV�ZDV�
GHWHUPLQHG�EDVHG�RQ�HPSOR\PHQW�GDWD�IRU�WKH�7RZQ�XQGHU�WKH�DVVXPSWLRQ�WKDW�WKH�XQLQFRUSRUDWHG�DUHDV�ZLOO�
JURZ�WR�UHVHPEOH�WKH�7RZQ�DV�VHZHU�VHUYLFH��DQG�SUHVXPDEO\�WKH�FRUSRUDWH�OLPLWV��DUH�H[WHQGHG���7R�IRUHFDVW�
WKH�QXPEHU�RI�QHZ�FRPPHUFLDO�HVWDEOLVKPHQWV�LQ�������GHPDQG�IRU�QHZ�FRPPHUFLDO�SURSHUW\�RI�HDFK�W\SH�
�7DEOH������ZDV�GLYLGHG�E\�WKH�DYHUDJH�VL]H�RI�D�FRPPHUFLDO�SURSHUW\�LQ��������7R�IRUHFDVW�QHZ�FRPPHUFLDO�
HPSOR\PHQW�LQ�������WKH�QXPEHU�RI�QHZ�HVWDEOLVKPHQWV�ZDV�PXOWLSOLHG�E\�WKH�DYHUDJH�HPSOR\PHQW�RI�DQ�
HVWDEOLVKPHQW�LQ������

7DEOH�����&RPPHUFLDO�(VWDEOLVKPHQW�DQG�(PSOR\PHQW�3URMHFWLRQV
'HPDQG�IRU�
FRPPHUFLDO�
SURSHUW\�
������

0XOWLSOLHG�
E\�DYHUDJH�
VL]H�RI�
FRPPHUFLDO�
SURSHUW\

(TXDOV�
3URMHFWHG�
QXPEHU�RI�QHZ�
HVWDEOLVKPHQWV

7LPHV�
DYHUDJH�
HPSOR\PHQW�
SHU�
HVWDEOLVKPHQW

(TXDOV�
3URMHFWHG�
HPSOR\PHQW

5RJHUVYLOOH
5HWDLO ��� �����DFUHV � ���� ��

3URIHVVLRQDO�
VHUYLFHV

��� ����DFUHV ��� ���� �

%XVLQHVV�
VHUYLFHV

���� ����DFUHV ��� ���� ��

8QLQFRUSRUDWHG�
6WXG\�$UHD

5HWDLO ����� ���� ����� ���� ���
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3URIHVVLRQDO�
VHUYLFHV

���� ���� ����� ���� ��

%XVLQHVV�
VHUYLFHV

���� ��� ����� ���� ���

,QGXVWULDO�ODQG�XVHV��,QGXVWULDO�JURZWK�LV�IRUHFDVW�LQ�WKH�VDPH�PDQQHU�DV�FRPPHUFLDO�JURZWK��ZLWK�LQIRUPDWLRQ�
RQ�WKH�QXPEHU�RI�HVWDEOLVKPHQWV�DQG�WKHLU�HPSOR\PHQW�LQ�5RJHUVYLOOH�EHLQJ�XVHG�WR�SURMHFW�OLNHO\�QHZ�
HVWDEOLVKPHQWV�DV�WKH�SRSXODWLRQ�JURZV���$YHUDJH�HPSOR\PHQW�DQG�WKH�DYHUDJH�DFUHDJH�RI�LQGXVWULHV�ZDV�
FDOFXODWHG���7KHQ��SURMHFWHG�GHPDQG�ZDV�GLYLGHG�E\�DYHUDJH�VL]H�DQG�WKH�UHVXOW��SURMHFWHG�QXPEHU�RI�QHZ�
HVWDEOLVKPHQWV��ZDV�PXOWLSOLHG�E\�WKH�DYHUDJH�HPSOR\PHQW�SHU�HVWDEOLVKPHQW���

7DEOH�����,QGXVWULDO�(VWDEOLVKPHQW�DQG�(PSOR\PHQW�3URMHFWLRQV
'HPDQG�IRU�
LQGXVWULDO�
SURSHUW\�
������

0XOWLSOLHG�
E\�DYHUDJH�
VL]H�RI�
LQGXVWULDO�
SURSHUW\

(TXDOV�
3URMHFWHG�
QXPEHU�RI�QHZ�
HVWDEOLVKPHQWV

7LPHV�
DYHUDJH�
HPSOR\PHQW�
SHU�
HVWDEOLVKPHQW

(TXDOV�
3URMHFWHG�
HPSOR\PHQW

5RJHUVYLOOH
/LJKW�,QGXVWU\ ���� ��� � ���� �
+HDY\�,QGXVWU\ ��� ��� � ���� �
8QLQFRUSRUDWHG�
6WXG\�$UHD
/LJKW�,QGXVWU\ ����� ��� � ���� ��
+HDY\�,QGXVWU\ � � � � �

����6XPPDU\

%DVHG�RQ�GHPRJUDSKLF��HFRQRPLF��DQG�ODQG�XVH�FKDUDFWHULVWLFV�RI�WKH�5RJHUVYLOOH�:DVWHZDWHU�6WXG\�$UHD��
SURMHFWLRQV�IRU�ZDVWHZDWHU�GHPDQG�VKRXOG�LQFRUSRUDWH�SODQV�IRU�����DGGLWLRQDO�KRXVLQJ�XQLWV�ZLWKLQ�WKH�7RZQ�RI�
5RJHUVYLOOH�DQG������DGGLWLRQDO�KRXVLQJ�XQLWV�LQ�WKH�DGMDFHQW�XQLQFRUSRUDWHG�DUHDV�WKURXJK��������&RPPHUFLDO�
ZDVWHZDWHU�XVDJH�LV�SURMHFWHG�WR�LQFUHDVH�ZLWK�WKH�ORFDWLRQ�RI�DSSUR[LPDWHO\����DGGLWLRQDO�HVWDEOLVKPHQWV�
ZLWK�DSSUR[LPDWHO\����HPSOR\HHV�ZLWKLQ�WKH�LQFRUSRUDWHG�7RZQ�OLPLWV�DQG�E\�����HVWDEOLVKPHQWV�ZLWK�����
HPSOR\HHV���,QGXVWULDO�JURZWK�SURMHFWLRQV�LQFOXGH�GHPDQG�IRU����WRWDO�HVWDEOLVKPHQWV�ZLWK����HPSOR\HHV�LQ�ERWK�
WKH�LQFRUSRUDWHG�WRZQ�DQG�WKH�XQLQFRUSRUDWHG�VWXG\�DUHD���

7KH�SURMHFWLRQV�LQFOXGHG�KHUHLQ�DUH�EDVHG�RQ�WUHQGV�REVHUYHG�LQ�DUHDV�ZLWK�DFFHVV�WR�VHZHU�DQG�DUHDV�ZLWKRXW�
VHZHU�DFFHVV���7KHVH�DUH�WKH�IRXQGDWLRQ�RI�D�ZDVWHZDWHU�GHPDQG�PRGHO��ZKLFK�HQFRPSDVVHV�PXFK�RI�ZKDW�KDV�
EHHQ�REVHUYHG�DERXW�GHYHORSPHQW�LQ�DQG�DURXQG�WKH�WRZQ�LQ�DUHDV�ZLWK�DQG�ZLWKRXW�DFFHVV�WR�VHZHU�VHUYLFHV���
/DQG�XVH�SROLFLHV��LQFOXGLQJ�WKH�ORFDWLRQ�RI�FRPPHUFLDO��LQGXVWULDO�DQG�UHVLGHQWLDO�SURSHUWLHV�DQG�DQQH[DWLRQ�
SROLFLHV�JRYHUQLQJ�WKH�H[WHQVLRQ�RI�VHUYLFHV�LQWR�WKH�SUHVHQWO\�XQLQFRUSRUDWHG�SRUWLRQV�RI�WKH�ZDVWHZDWHU�
VWXG\�DUHD��ZLOO�GLFWDWH�PXFK�RI�WKH�SDFH�DQG�GLUHFWLRQ�RI�JURZWK�LQ�DQG�DURXQG�WKH�7RZQ�RI�5RJHUVYLOOH���
$UHDV�ZLWK�VHZHU�DFFHVV�FDQ�EH�UHDVRQDEO\�H[SHFWHG�WR�GHYHORS�DW�KLJKHU�GHQVLWLHV��HIIHFWLYHO\�DOWHULQJ�PDQ\�
RI�WKH�DVVXPSWLRQV�XQGHUO\LQJ�WKH�GHYHORSPHQW�PRGHO���7KHVH�SURMHFWLRQV��WKHUHIRUH��VKRXOG�EH�YLHZHG�DV�
D�WKH�EDVHOLQH�GHPDQG�PRGHO��WR�EH�UHYLHZHG��HYDOXDWHG��DQG�VXSSOHPHQWHG�DV�QHFHVVDU\�LQ�OLJKW�RI�IXWXUH�
GHYHORSPHQW�WUHQGV���
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����:$67(:$7(5�)/2:�5$7(6

:DVWHZDWHU�ÀRZ�UDWHV�DUH�GHWHUPLQHG�E\�D�YDULHW\�RI�SRSXODWLRQ�DQG�HFRQRPLF�IDFWRUV�LQ�D�FRPPXQLW\���
5HVLGHQWLDO�FXVWRPHU�XVDJH�GHSHQGV�XSRQ�IDPLO\�VL]H��FRVW�DQG�DYDLODELOLW\�RI�ZDWHU�DQG�FRVW�DQG�DYDLODELOLW\�RI�
WUHDWPHQW�RSWLRQV���&RPPHUFLDO�GHPDQG�LV�GHSHQGHQW�XSRQ�WKH�W\SLFDO�XVHU��ZKLFK�LV�GH¿QHG�E\�WKH�FRPPHUFLDO�
VHWWLQJ���5HWDLO�FXVWRPHUV��IRU�H[DPSOH��SURGXFH�GHPDQG�WKURXJK�V\VWHP�XVDJH�E\�HPSOR\HHV�DQG�FXVWRPHUV��
ZKHUHDV�RI¿FH�FXVWRPHU�GHPDQG�DULVHV�IURP�XVDJH�E\�HPSOR\HHV�RQO\���,QGXVWULDO�XVDJH�OLNHZLVH�UHÀHFWV�WKH�
FXVWRPHUV��HPSOR\HHV�DQG�SURFHVVHV�RQ�VLWH���0DQ\��LQGXVWULDO�FXVWRPHUV��DV�ZHOO�DV�VRPH�FRPPHUFLDO�RQHV��
DUH�UHTXLUHG�WR�SUH�WUHDW�GLVFKDUJHV�WR�SXEOLF�VHZHUV���'HPDQG�LV�DOVR�KHDYLO\�DIIHFWHG�E\�WKH�GHVLJQ�RI�VWRUP�
ZDWHU�GUDLQDJH�V\VWHPV�DQG�ZKHWKHU�WKHVH�DUH�FRPELQHG�ZLWK�VHZHU�V\VWHPV�RU�DUH�VHSDUDWH�IURP�WKHP���(YHQ�
LQ�VHSDUDWH�V\VWHPV��LQ¿OWUDWLRQ�DQG�LQÀRZ�RI�VWRUP�ZDWHUV�LQWR�WKH�V\VWHP�FDQ�SUHVHQW�FKDOOHQJHV�IRU�PHHWLQJ�
ZDVWHZDWHU�GHPDQG���

,Q�WKH�V\VWHP�DQDO\VLV�WKDW�IROORZV��VWDQGDUG�PHWULFV�DUH�GHULYHG�IURP�H[LVWLQJ�ZDVWHZDWHU�XVDJH�RU�IURP�
UHFRJQL]HG�VRXUFHV�WR�HYDOXDWH�H[LVWLQJ�DQG�OLNHO\�IXWXUH�GHPDQG�DV�D�UHVXOW�RI�UHVLGHQWLDO��FRPPHUFLDO�DQG�
LQGXVWULDO�ODQG�XVHV���5HVLGHQWLDO�GHPDQG�LV�GHULYHG�IURP�H[LVWLQJ�ZDWHU�XVDJH������RI�ZKLFK�LV�DVVXPHG�WR�
UHDFK�WKH�ZDVWHZDWHU�FROOHFWLRQ�DQG�WUHDWPHQW�V\VWHP�RI�WKH�7RZQ���$Q�DQDO\VLV�RI�WKH�ZDWHU�XVDJH�GDWD�IRU�WKH�
7RZQ�RI�5RJHUVYLOOH�LQGLFDWHV�WKDW�WKH�DYHUDJH�ZDWHU�XVDJH�LV�������JDOORQV�SHU�PRQWK�SHU�FXVWRPHU�RU�����
JDOORQV�SHU�GD\���(QJLQHHULQJ�VWDQGDUGV�DUH�XWLOL]HG�WR�SURMHFW�GHPDQG�IRU�FRPPHUFLDO�DQG�LQGXVWULDO�FROOHFWLRQ�
DQG�WUHDWPHQW���&RPPHUFLDO�GHPDQG�LV�FDOFXODWHG�DW�����JSG�XQLW���,QGXVWULDO�GHPDQG�LV�EDVHG�XSRQ�DQ�
HVWLPDWHG�����JSG�XQLW�

([LVWLQJ�GHPDQG�VWHPV�IURP�FXVWRPHUV�ORFDWHG�SULPDULO\�ZLWKLQ�WKH�FRUSRUDWH�OLPLWV���9HU\�IHZ�FXVWRPHUV�
RXWVLGH�RI�5RJHUVYLOOH�LQ�WKH�ZDVWHZDWHU�VWXG\�DUHD�DUH�FXUUHQWO\�FXVWRPHUV���7KH�GHPDQG�FDOFXODWLRQV�WKDW�
IROORZ�DVVXPH�WKDW�WKH�V\VWHP�ZLOO�EH�GHVLJQHG�ZLWK�WKH�FDSDFLW\�IRU�HDFK�SRWHQWLDO�FXVWRPHU�ZLWKLQ�WKH�VWXG\�
DUHD�WR�WLH�LQWR�WKH�V\VWHP��UHJDUGOHVV�UHTXLUHPHQWV�IRU�LQGLYLGXDO�SURSHUWLHV�ZLWK�H[LVWLQJ�VXEVXUIDFH�GLVSRVDO�
V\VWHPV�LQ�JRRG�UHSDLU���

����([LVWLQJ�:DVWHZDWHU�'HPDQG�&DOFXODWLRQV

������([LVWLQJ�5HVLGHQWLDO�:DVWHZDWHU�'HPDQG

7KH�WRZQ¶V�VHZHU�V\VWHP�FXUUHQWO\�VHUYHV�����UHVLGHQWLDO�FXVWRPHUV���%DVHG�XSRQ�DQ�HVWLPDWHG�XVDJH�RI�����JSG�
SHU�FXVWRPHU��ZLWK�����RI�PHWHUHG�ZDWHU�HQWHULQJ�WKH�ZDVWHZDWHU�V\VWHP��WKHVH�FXVWRPHUV�SURGXFH�GHPDQG�RI�
DSSUR[LPDWHO\�

����FXVWRPHUV�[�����JSG�FXVWRPHU�[����� ���������JSG�

������([LVWLQJ�&RPPHUFLDO�:DVWHZDWHU�'HPDQG

7KHUH�DUH�SUHVHQWO\�QR�ODUJH�FRPPHUFLDO�XVHUV�RQ�WKH�5RJHUVYLOOH�6HZHUDJH�6\VWHP���7KH�ODUJHVW�VLQJOH�XVHU�LV�
/DXGHUGDOH�&RXQW\�6FKRRO�DW�5RJHUVYLOOH��.�������7KH�VFKRRO�KDV�D�WRWDO�RI�����VWXGHQWV�DQG�D�VWXGHQW�WHDFKHU�
UDWLR�RI�����7KHUHIRUH�WKH�FDOFXODWHG�SRSXODWLRQ�HTXLYDOHQW�RI�WKH�VFKRRO�LV�DSSUR[LPDWHO\���������7KH�$ODEDPD�
'HSDUWPHQW�RI�3XEOLF�+HDOWK�OLWHUDWXUH�HVWLPDWHV�D�6FKRRO�6HZHUDJH�ÀRZ�RI����JDOORQV�SHU�GD\�SHU�SHUVRQ���

�����[����JSG� ��������JSG�

,Q�DGGLWLRQ�WR�WKLV�GHPDQG��WKHUH�DUH�DSSUR[LPDWHO\�9��H[LVWLQJ�FRPPHUFLDO�XVHUV�ZLWKLQ�WKH�7RZQ��ZLWK�DQ�
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HVWLPDWHG�XVDJH�RI�

���[�����JSG� ��������JSG

)RU�D�WRWDO�FRPPHUFLDO�GHPDQG�RI�DSSUR[LPDWHO\��������JDOORQV�SHU�GD\�

������([LVWLQJ�,QGXVWULDO�:DVWHZDWHU�'HPDQG

,Q�������7KH�5RJHUVYLOOH�:DWHU�DQG�6HZHU�%RDUG�UHFHLYHG�DQ�$5&�*UDQW�WR�SURYLGH�VHZHUDJH�IDFLOLWLHV�WR�
LWV�,QGXVWULDO�3DUN�DW�8�6�����DQG�&RXQW\�5RDG������7KH�SURMHFW�LQFOXGHG���LQFK�VHZHU�PDLQV�DQG�D�VHZDJH�
SXPSLQJ�VWDWLRQ��

$W�WKLV�WLPH�WKH�,QGXVWULDO�3DUN�6HZHU�6\VWHP�RQO\�VHUYHV�WKH�%OXH�6WDU�5HDG\���0L[�&RQFUHWH�3ODQW��ZLWK�DQ�
HVWLPDWHG�����JSG�XVDJH�

������([LVWLQJ�'HPDQG�6XPPDU\

5HVLGHQWLDO�� � �������

&RPPHUFLDO�� � ������

,QGXVWULDO�� � ���

7RWDO�6\VWHP�'HPDQG� ���������JDOORQV�SHU�GD\

&DSDFLW\� ���������JSG

([FHVV�FDSDFLW\� ���������±��������� ���������JDOORQV�SHU�GD\

7R�SXW�WKH�V\VWHP�FDSDFLW\�LQ�SHUVSHFWLYH��DW�DQ�DYHUDJH�GHPDQG�RI��������JDOORQV�SHU�GD\�SHU�UHVLGHQWLDO�XQLW�
�����JSG�[�����PHWHUHG�ZDWHU�HQWHULQJ�V\VWHP� ����������WKH�FXUUHQW�FDSDFLW\�ZRXOG�VXSSO\�DSSUR[LPDWHO\�
�����QHZ�KRPHV���+RZHYHU��OLNHO\�SDWWHUQV�RI�JURZWK�ZLOO�UHTXLUH�WKH�V\VWHP�WR�VXSSRUW�D�PL[WXUH�RI�
UHVLGHQWLDO��FRPPHUFLDO��DQG�LQGXVWULDO�XVHV��VHH�6HFWLRQ�������

����)RUHFDVWHG�:DVWHZDWHU�'HPDQG�&DOFXODWLRQV

7KLV�VHFWLRQ�VHHNV�WR�SURYLGH�LQVLJKW�LQWR�WKH�OLNHO\�IXWXUH�GHPDQG�IRU�ZDVWHZDWHU�VHUYLFHV�XVLQJ�ODQG�XVH�
DQDO\VLV�DQG�SRSXODWLRQ�SURMHFWLRQV�IURP�SUHFHGLQJ�VHFWLRQV���)RUHFDVWHG�GHPDQG�LV�FDOFXODWHG�IURP�H[LVWLQJ�
SRSXODWLRQ�DQG�SHU�FDSLWD�UDWHV�IRU�WKH�ORFDWLRQ�RI�KRXVLQJ�XQLWV��FRPPHUFLDO��DQG�LQGXVWULDO�HVWDEOLVKPHQWV��WKH�
IRUHFDVWHG�JURZWK�LQ�SRSXODWLRQ�IRU�WKH�QH[W����\HDUV��DQG�WKH�DYHUDJH�ZDVWHZDWHU�XVDJH�UDWHV�SURYLGHG�DERYH���
3URMHFWLRQV�DUH�PDGH�IRU�ERWK�WKH�LQFRUSRUDWHG�DUHDV�RI�5RJHUVYLOOH�DQG�WKH�XQLQFRUSRUDWHG�VWXG\�DUHD���)LQDOO\��
D�UHDVRQDEOH�EXLOG�RXW�PRGHO�LV�SUHVHQWHG�EDVHG�RQ�DVVXPSWLRQV�UHJDUGLQJ�WKH�ORFDWLRQ�RU�³FDSWXUH´�RI�IXWXUH�
GHYHORSPHQW�ZLWKLQ�WKH�ERXQGDULHV�RI�WKH�5RJHUVYLOOH�6HZHU�V\VWHP¶V�H[LVWLQJ�RU�H[SDQGHG�ZDVWHZDWHU�VHUYLFH�
DUHD���

������)RUHFDVWHG�5HVLGHQWLDO�:DVWHZDWHU�'HPDQG

$YHUDJH�KRXVHKROG�FKDUDFWHULVWLFV�DQG�SRSXODWLRQ�JURZWK�IRUHFDVWV�LQ�DQG�DURXQG�5RJHUVYLOOH�SRLQW�WR�
VLJQL¿FDQW�UHVLGHQWLDO�JURZWK��SDUWLFXODUO\�ZLWKLQ�WKH�XQLQFRUSRUDWHG�WHUULWRU\�LPPHGLDWHO\�DGMDFHQW�WR�WKH�7RZQ�
RI�5RJHUVYLOOH���%DVHG�RQ�D�GHPDQG�IRU�VHUYLFH�IRU�������SHUVRQV�RFFXS\LQJ�����KRXVLQJ�XQLWV�LQ�������WKH�
DQWLFLSDWHG�7RZQ�UHVLGHQWLDO�VHZHUDJH�ORDG�ZLOO�EH�
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����[�����[����� �

��������JSG

7KH�DQWLFLSDWHG�XQLQFRUSRUDWHG�UHVLGHQWLDO�GHPDQG�IRU������LV�������SHUVRQV�RFFXS\LQJ�������KRXVLQJ�XQLWV���
7KH�DQWLFLSDWHG�XQLQFRUSRUDWHG�UHVLGHQWLDO�VHZDJH�ÀRZ�ZLOO�EH�

��8��KRXVLQJ�XQLWV�[�����[����� �

��������JDOORQV�SHU�GD\

7RWDO�UHVLGHQWLDO�GHPDQG�IRU�WKH�HQWLUH�ZDVWHZDWHU�VWXG\�DUHD�LV�SURMHFWHG�WR�EH���������JDOORQV�SHU�GD\�DW�IXOO�
EXLOG�RXW�LQ������DW�FXUUHQW�GHQVLW\�OHYHOV�

������)RUHFDVWHG�&RPPHUFLDO�:DVWHZDWHU�'HPDQG

,Q�DGGLWLRQ�WR�WKH����H[LVWLQJ�FRPPHUFLDO�XVHV�LQ�WKH�WRZQ��DQRWKHU���FRPPHUFLDO�FXVWRPHUV�DUH�SURMHFWHG�LQ�
������IRU�D�WRWDO�RI�����FRPPHUFLDO�FXVWRPHUV���

���6�H[LVWLQJ�FXVWRPHUV�����SURMHFWHG�FXVWRPHUV��[����JSG�XQLW� 

����[�����JSG�XQLW� 

�������JSG

7KH�XQLQFRUSRUDWHG�DUHD�FRPPHUFLDO�FXVWRPHU�EDVH�LV�SURMHFWHG�WR�WRWDO�

����[����� �

�������JSG��H[FOXVLYH�RI�H[LVWLQJ�XQLWV�

������)RUHFDVWHG�,QGXVWULDO�:DVWHZDWHU�'HPDQG

,QGXVWULDO�GHPDQG�LQ�WRZQ�LV�SURMHFWHG�WR�JURZ�E\���HVWDEOLVKPHQW�E\�������FUHDWLQJ�D�WRWDO�LQGXVWULDO�FXVWRPHU�
EDVH�RI���

���H[LVWLQJ�FXVWRPHUV�����SURMHFWHG�FXVWRPHU��[����� �

��[������JSG

 �������JSG

,QGXVWULDO�JURZWK�LQ�WKH�XQLQFRUSRUDWHG�DUHD�LV�H[SHFWHG�WR�JURZ�WR���XQLWV�E\������

��[����� �

�����JSG��H[FOXVLYH�RI�H[LVWLQJ�XQLWV�

������6XPPDU\�

7RWDO�6HZDJH�)ORZ�IRU�WKH�\HDU������LV�HVWLPDWHG�WR�EH��ÀRZ�JDOORQV�SHU�GD\��
� � � � � 7RZQ�� � 8QLQFRUSRUDWHG� 7RWDO
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5HVLGHQWLDO� � � �������� �������� � �������

&RPPHUFLDO� � � �������� �������� � ������

,QGXVWULDO� � � ������ � ������ � � �����

7RWDO�� � � � �������� �������� � �������

����$SSUR[LPDWH�%XLOG�2XW�RI�([LVWLQJ�6HZHU�)DFLOLWLHV

7KLV�VHFWLRQ�SUHVHQWV�D�SRWHQWLDO�EXLOG�RXW�PRGHO�IRU�WKH�7RZQ�RI�5RJHUVYLOOH�EDVHG�XSRQ�H[LVWLQJ�DQG�
IRUHFDVWHG�GHPDQG���7KH�PRGHO�FRQVLGHUV�GHYHORSPHQW�EDVHG�RQ�SRSXODWLRQ�JURZWK��ZKLFK�LV�DVVXPHG�WR�GULYH�
WKH�HVWDEOLVKPHQW�RI�KRXVLQJ�XQLWV��FRPPHUFLDO�HQWHUSULVHV�DQG�LQGXVWULDO�HQWHUSULVHV�DW�D�SHU�FDSLWD�PDWFKLQJ�
H[LVWLQJ�GHYHORSPHQW���7KHVH�XQLWV�DQG�HQWHUSULVHV��LQ�WXUQ��GHPDQG�ZDVWHZDWHU�VHUYLFHV���,Q�UHDOLW\��VRPH�
JURZWK�ZLOO�QRW�EH�ZLWKLQ�WKH�VHUYLFH�DUHD�RI�WKH�5RJHUVYLOOH�6HZHU�6\VWHP���7KHVH�XQLWV�ZLOO�QRW�EH�"FDSWXUHG"��
LPPHGLDWHO\�E\�WKH�VHZHU�VHUYLFH�DUHD�GXH�WR�LQDGHTXDWH�IDFLOLWLHV�RU�WKH�LQIHDVLELOLW\�RI�H[WHQVLRQV�GXH�WR�FRVW�
RU�ORFDWLRQ���7KH�IROORZLQJ�DVVXPSWLRQV�DUH�LQFRUSRUDWHG�LQWR�WKHVH�SURMHFWLRQV��������RI�DOO�QHZ�GHYHORSPHQW�
LQ�WKH�7RZQ�RI�5RJHUVYLOOH¶V�H[LVWLQJ�FRUSRUDWH�OLPLWV�ZLOO�EH�WLHG�WR�WKH�VHZHU�V\VWHP�������RI�DOO�LQGXVWULDO�
GHYHORSPHQW��LQ�RU�RXW�RI�WKH�7RZQ��ZLOO�EH�WLHG�WR�WKH�VHZHU�V\VWHP��LQ�DGMDFHQW�XQLQFRUSRUDWHG�WHUULWRU\������
RI�DOO�QHZ�FRPPHUFLDO�GHYHORSPHQW�DQG�����RI�DOO�QHZ�UHVLGHQWLDO�GHYHORSPHQW�ZLOO�EH�WLHG�WR�5RJHUVYLOOH¶V�
VHZHU�V\VWHP���*LYHQ�WKHVH�DVVXPSWLRQV�UHJDUGLQJ�JURZWK��WKH�5RJHUVYLOOH�VDQLWDU\�VHZHU�V\VWHP�FDQ�EH�
H[SHFWHG�WR�PHHW�FDSDFLW\�LQ�DSSUR[LPDWHO\������\HDUV���

/DQG�8VH
$YHUDJH�
$QQXDO� &DSWXUHG�RI�

1XPEHU�
RI�1HZ�
8QLWV�SHU�
\HDU

$YHUDJH�(VWLPDWHG�
$GGLWLRQDO�'HPDQG

8UEDQ�
5HVLGHQWLDO ����� ��� � ������ ������ ��������
5XUDO�
5HVLGHQWLDO ����� ������ ��� �������� ������ ��������
8UEDQ�
&RPPHUFLDO ����� ��� � ����� ��� ������
5XUDO�
&RPPHUFLDO ����� ������ ���� ���� ��� ����
8UEDQ�
,QGXVWULDO ����� ��� � ����� ��� �����
5XUDO�
,QGXVWULDO ����� ������ � ������� ��� �������

7RWDO�(VWLPDWHG�
<HDUO\�,QFUHDVH�LQ�
'HPDQG
7RWDO�H[LVWLQJ�
FDSDFLW\ �������

7RWDO�H[LVWLQJ�FDSDFLW\�·7RWDO�(VWLPDWHG�<HDUO\�,QFUHDVH�LQ�'HPDQG� 
�������·��������� 

�����\HDUV
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����:$67(:$7(5�75($70(17�$/7(51$7,9(6

,Q�JHQHUDO��ZKHQ�GLVFXVVLQJ�ZDVWHZDWHU�WUHDWPHQW�V\VWHPV�LW�LV�XVHIXO�WR�GLIIHUHQWLDWH�EHWZHHQ�WKH�PHWKRG�RI�
ZDVWHZDWHU�FROOHFWLRQ�DQG�WKDW�RI�WUHDWPHQW���&ROOHFWLRQ�LV�WKH�QHWZRUN�RU�V\VWHP�RI�LQIUDVWUXFWXUH��H�J��VHZHU�
OLQHV��PDQKROHV��DQG�SXPSLQJ�VWDWLRQV��WKDW�FROOHFW�ZDVWHZDWHU�IURP�XVHUV�DQG�WUDQVPLW�UDZ�VHZDJH�WR�D�IDFLOLW\�
GHVLJQHG�IRU�WUHDWPHQW���7UHDWPHQW�UHIHUV�WR�WKH�LQIUDVWUXFWXUH�WKDW�SHUPLWV�WKH�WUHDWPHQW��RU�VDQLWL]LQJ��RI�UDZ�
ZDVWHZDWHU�WKURXJK�RQH�RI�D�QXPEHU��RU�FRPELQDWLRQ�RI��SURFHVVHV���7KH�FROOHFWLRQ�DQG�WUHDWPHQW�DOWHUQDWLYHV�
GHVFULEHG�EHORZ�DUH�FRPPRQ�DOWHUQDWLYH�SUDFWLFHV�IRU�FROOHFWLQJ�DQG�WUHDWLQJ�ZDVWHZDWHU�IURP�UHVLGHQWLDO��
FRPPHUFLDO�DQG�LQGXVWULDO�XVHV���7KH\�GLIIHU�LQ�WHUPV�RI�WKHLU�ODQG�DUHD�UHTXLUHPHQWV��HQYLURQPHQWDO�LPSDFW��
DQG�FRVW�WR�GHYHORS�DQG�RSHUDWH��(DFK�SUDFWLFH�LV�HQYLURQPHQWDOO\�VRXQG�ZKHQ�LWV�DFFRPSDQ\LQJ�LPSDFW�DUH�
FRQVLGHUHG�DQG�PLWLJDWHG���7KH�SULPDU\�FRQVLGHUDWLRQV��WKHUHIRUH��DUH�WKH�FRVW�DVVRFLDWHG�ZLWK�SURYLGLQJ�WKH�
VHUYLFHV�DQG�WKH�GHYHORSPHQW�SROLFLHV�RI�WKH�7RZQ�RI�5RJHUVYLOOH���

����&ROOHFWLRQ�6\VWHP�$OWHUQDWLYHV

$OO�ZDVWHZDWHU�FROOHFWLRQ�V\VWHPV�EHJLQ�DW�WKH�ZDVWHZDWHU�VRXUFH��WKH�KRPH��EXVLQHVV�RU�LQGXVWU\��ZKLFK�LV�
WLHG�WR�WKH�FROOHFWLRQ�V\VWHP�E\�D�ODWHUDO�SLSH��VHH�)LJXUH��������)URP�WKHUH��WKH�V\VWHP�FRQVLVWV�RI�D�QHWZRUN�RI�
SLSHV�RI�LQFUHDVLQJO\�ODUJHU�VL]H�WKDW�FRQYH\�ZDVWHZDWHU�WR�D�WUHDWPHQW�IDFLOLW\���7ZR�PDLQ�FROOHFWLRQ�V\VWHPV�
DUH�UHDGLO\�XVHG�LQ�ZDVWHZDWHU�WUHDWPHQW�V\VWHPV�WRGD\���7KH�¿UVW�RI�WKHVH�LQYROYHV�WUDQVPLWWLQJ�ZDVWHZDWHU�
ÀRZV�WKURXJK�JUDYLW\�ÀRZ�OLQHV���6XFK�OLQHV�DUH�LQVWDOOHG�DW�D�VORSH�DQG�GLDPHWHU�WR�DOORZ�IRU�FRQWLQXRXV�RU�
QHDU�FRQWLQXRXV�ÀRZ�RI�VHZDJH�WRZDUG�LWV�GHVWLQDWLRQ��D�WUHDWPHQW�IDFLOLW\��DW�D�UDWH�WKDW�LV�QRW�GDPDJLQJ�WR�WKH�
V\VWHP�DQG�GRHV�QRW�FUHDWH�LQDGHTXDWH�ÀRZ��L�H��LPSURSHU�VFRXU�YHORFLW\��LQ�ZKLFK�FDVH�OLQHV�DUH�QRW�SURSHUO\�
FOHDQHG�DQG�HYHQWXDOO\�FORJ���RYHUÀRZLQJ�GUDLQV��RU�EDFNÀRZ���7KH�VHFRQG�DOWHUQDWLYH�LQYROYHV�ORZ�SUHVVXUH�
OLQHV�WKDW�DUH�FRQQHFWHG�WR�SXPSLQJ�VWDWLRQV�WKDW�SXVK��RU�SXOO��ZDVWHZDWHU�DORQJ�VORSHV�WKDW�DUH�LQDGHTXDWH�WR�
SURGXFH�JUDYLW\�ÀRZ���,Q�ERWK�V\VWHPV��WKH�FROOHFWLRQ�V\VWHP�PXVW�PDLQWDLQ�D�RI�ÀRZ�UDWH�WKDW�LV�QRW�GDPDJLQJ�
WR�WKH�V\VWHP�DQG�GRHV�FUHDWH�LQDGHTXDWH�ÀRZ��LQ�ZKLFK�FDVH�OLQHV�DUH�QRW�SURSHUO\�FOHDQHG�DQG�HYHQWXDOO\�
FORJ���RYHUÀRZLQJ�GUDLQV��RU�EDFNÀRZ���

������*UDYLW\�)ORZ�6\VWHP

7KH�¿UVW�FROOHFWLRQ�V\VWHP�LV�PRVW�FRQYHQWLRQDO�DQG�FRQVLVWV�RI�SLSHV�LQVWDOOHG�XQGHUJURXQG�DW�D�VORSH�VR�WKDW�WKH�
QDWXUDO�SXOO�RI�JUDYLW\�PRYHV�ZDVWHZDWHU�WKURXJK�WKHP�DW�D�VXI¿FLHQW�UDWH��XVXDOO\���IHHW�SHU�VHFRQG����*UDYLW\�
ÀRZ�VHZHUV�DUH�WKH�ROGHVW�W\SH�RI�FROOHFWLRQ�V\VWHP���,Q�PRGHUQ�PXQLFLSDOLWLHV�WKH\�DUH�HLWKHU�FRPELQHG�ZLWK�
VWRUP�VHZHUV�RU�VHSDUDWH���&RPELQHG�V\VWHPV�DUH�IRXQG�LQ�D�QXPEHU�RI�ROGHU�PXQLFLSDOLWLHV���1HZHU�V\VWHPV�DUH�
GHVLJQHG�DV�VHSDUDWH�V\VWHPV�GXH�WR�WKH�H[FHVVLYH�FDSDFLW\�DQG�WUHDWPHQW�UHTXLUHPHQWV�RI�FRPELQHG�V\VWHPV���,Q�
VHSDUDWH�V\VWHPV��ZDVWHZDWHU�LV�SLSHG�WR�WUHDWPHQW�IDFLOLWLHV�WKURXJK�VHSDUDWH�SLSHV����7\SLFDO�SLSHV�DUH�PDGH�RI�
FRQFUHWH�RU�39&���%RWK�PXVW�EH�SURSHUO\�LQVWDOOHG�DQG�EDFN¿OOHG�LQ�RUGHU�WR�PDLQWDLQ�LQWHJULW\���*UDYLW\�V\VWHPV�
DOVR�LQFOXGH�PDQKROHV�SRVLWLRQHG�SHULRGLFDOO\�WR�DOORZ�PDLQWHQDQFH��VHH�)LJXUH��������:KHUH�WRSRJUDSK\�
DOORZV��WKH�XVH�RI�JUDYLW\�ÀRZ�HOLPLQDWHV�WKH�QHHG�IRU�SXPSLQJ�VWDWLRQV�DQG�WKHLU�DVVRFLDWHG�PDLQWHQDQFH�FRVWV���
$OWKRXJK�LW�LV�XVXDOO\�
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)LJXUH�����7\SLFDO�6HZHU�6HUYLFH�&RQQHFWLRQ
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WKH�SUHIHUUHG�DOWHUQDWLYH��JUDYLW\�ÀRZ�V\VWHPV�DUH�QRW�DOZD\V�WKH�PRVW�HFRQRPLFDOO\�YLDEOH�GXH�WR�WRSRJUDSK\��
ZDWHU�WDEOHV��DQG�RWKHU�VLWH�FRQGLWLRQV���

,GHDOO\��PRVW�GHVLJQHUV�GHVLUH�D�FRPSOHWH�JUDYLW\�ÀRZ�V\VWHP��KRZHYHU��GXH�WR�WRSRJUDSK\��VXFK�D�V\VWHP�
LV�RIWHQ�LPSRVVLEOH���,Q�VXFK�FDVHV��ZDVWHZDWHU�ÀRZV�DUH�GLUHFWHG�YLD�JUDYLW\�OLQHV�WR�D�ZHOO�ORFDWHG�DW�D�ORZ�
SRLQW�ZLWKLQ�WKH�EDVLQ�DQG�DUH�SXPSHG�YLD�D�IRUFH�PDLQ�RU�SUHVVXUH�VHZHU�WR�WKH�QH[W�KLJKHVW�SRLQW���:KHUH�WKH�
VHFRQG�EDVLQ�LV�QRW�FRQQHFWHG�E\�D�JUDYLW\�ÀRZ�V\VWHP�WR�D�WUHDWPHQW�IDFLOLW\��WKLV�ZDVWHZDWHU��DORQJ�ZLWK�WKDW�
JHQHUDWHG�ZLWKLQ�WKH�VHFRQG�EDVLQ��DUH�WKHQ�FROOHFWHG�DQG�SXPSHG���7KLV�V\VWHP�FRQWLQXHV�XQWLO�JUDYLW\�ÀRZ�FDQ�
EH�DFKLHYHG���7KH�JUDYLW\�ÀRZ�DOWHUQDWLYH�SUHVHQWHG�EHORZ�LV�GHVLJQHG�IRU�VXFK�D�V\VWHP�

������/RZ�3UHVVXUH�6\VWHP

7KH�ORZ�SUHVVXUH�V\VWHP�LV�WKH�¿UVW�DOWHUQDWLYH�WR�ZDVWHZDWHU�FROOHFWLRQ���6XFK�D�V\VWHP�XWLOL]HV�JULQGHU�SXPSV�
ORFDWHG�DW�LQGLYLGXDO�ZDVWHZDWHU�VRXUFHV�WR�WUDQVIRUP�VROLGV�LQWR�DQ�HIÀXHQW�WKDW�LV�WKHQ�SXPSHG�XQGHU�ORZ�
SUHVVXUH�WR�D�OLIW�VWDWLRQ�RU�WUHDWPHQW�IDFLOLW\��VHH�)LJXUH��������6FUHHQV�DQG�VHWWOLQJ�FKDPEHUV�DUH�VRPHWLPHV�
XVHG�WKURXJK�WKH�V\VWHP�WR�SUHYHQW�GDPDJH�WR�PHFKDQLFDO�SDUWV���6LQFH�JUDYLW\�ÀRZ�LV�QRW�UHTXLUHG�IRU�
RSHUDWLRQ��WKH�ORZ�SUHVVXUH�V\VWHP�KDV�WKH�DGYDQWDJH�RI�EHLQJ�DEOH�WR�IROORZ�WRSRJUDSK\�ZLWKRXW�UHTXLULQJ�
DV�PXFK�FRYHU��RU�GHSWK�XQGHUJURXQG��DV�LV�UHTXLUHG�WR�PDLQWDLQ�VORSH�DQG�ÀRZ�IRU�JUDYLW\�V\VWHPV���6PDOOHU�
GLDPHWHU�SLSHV�DUH�DOVR�XVHG�LQ�ORZ�SUHVVXUH�V\VWHPV���7KH�SLSH�GHSWK�DQG�VL]H�OHDGV�WR�HDVLHU�PDLQWHQDQFH���
(QHUJ\�FRQVXPSWLRQ�LV�FRPSDUDEOH�WR�JUDYLW\�ÀRZ�V\VWHPV���/HVV�ODQG�DUHD�LV�UHTXLUHG���$GGLWLRQDOO\��WKHVH�
V\VWHPV�RIWHQ�KDYH�ORZHU�XS�IURQW�FRVWV�WR�GHYHORSHUV�GXH�WR�ORZHU�PDWHULDO�FRVWV��VPDOOHU�SLSHV��DQG�OHVV�VLWH�
GLVWXUEDQFH��WUHQFKLQJ��EDFN¿OOLQJ��HWF��WR�PDLQWDLQ�DGHTXDWH�GHSWKV�IRU�JUDYLW\�ÀRZ����2IWHQ��KRZHYHU��FRVW�
HVWLPDWHV�RIWHQ�GR�QRW�LQFOXGH�WKH�SXUFKDVH�RI�JULQGHU�SXPSV��ZKLFK�DUH�LQVWDOOHG��DQG�W\SLFDOO\�PDLQWDLQHG��
E\�LQGLYLGXDO�KRPHRZQHUV�RU�EXVLQHVVHV���:KHQ�WKHVH�FRVWV�DUH�IDFWRUHG��WKH�WRWDO�FRVW�RI�ORZ�SUHVVXUH�V\VWHPV�
LV�FOHDUHU����$GGLWLRQDOO\��WKHVH�V\VWHPV�KDYH�KLJKHU�WRWDO�PDLQWHQDQFH�DQG�RSHUDWLRQ�FRVWV���*LYHQ�WKH�UHODWLYH�
DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�ORZ�SUHVVXUH�V\VWHPV��WKHLU�XVH�VKRXOG�EH�FRQVLGHUHG�FORVHO\�IRU�VLWHV�ZKHUH�
FRQGLWLRQV�VXFK�DV�WRSRJUDSK\��GHSWK�WR�EHGURFN�RU�ZDWHU�WDEOH��HWF��GR�QRW�DOORZ�JUDYLW\�VHZHUV���

������5HTXLUHPHQWV�DQG�&RVWV�

7KH�IROORZLQJ�DUH�HVWLPDWHV�RI�V\VWHP�FRVWV�ZLWKLQ�WKH�ZDVWHZDWHU�VWXG\�DUHD���6LQFH�WKH�W\SH�DQG�H[WHQW�RI�
GHYHORSPHQW�PXVW�EH�FRQVLGHUHG�LQ�SODQQLQJ�IRU�ZDVWHZDWHU�FROOHFWLRQ��FRVWV�PD\�YDU\���3LSH�GLDPHWHUV�PXVW�
EH�VXI¿FLHQW�WR�DOORZ�ÀRZ��QHLWKHU�RYHUVL]HG�E\�WRR�JUHDW�D�PDUJLQ�QRU�WRR�VPDOO���$OVR��VLQFH�PDQ\�V\VWHPV�XVH�
SXPSLQJ�VWDWLRQV�DW�VRPH�SRLQW�LQ�WKH�FROOHFWLRQ�V\VWHP��WKH�VL]H�DQG�FDSDFLW\�RI�WKLV�LQIUDVWUXFWXUH�VKRXOG�EH�
HYDOXDWHG�SULRU�WR�LQVWDOODWLRQ���/DQG�GHYHORSPHQW�GHQVLW\�LV�D�NH\�IDFWRU�LQ�GHWHUPLQLQJ�WKHVH�YDULDEOHV���7KH�
HVWLPDWHV�SUHVHQWHG�DUH�EDVHG�RQ�DQ�DSSUR[LPDWH���������OLQHDU�IHHW�RI�FROOHFWLRQ�ZLWKLQ�WKH�VWXG\�DUHD�

7KH�SURMHFWHG�V\VWHP�UHTXLUHPHQWV�DQG�FRVWV�IRU�HDFK�FROOHFWLRQ�PHWKRG�DUH�DV�IROORZV�
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1RUWKZHVW�$ODEDPD�&RXQFLO�RI�/RFDO�*RYHUQPHQWV��

)LJXUH�����&RPSRQHQWV�RI�D�/RZ�3UHVVXUH�6\VWHP &RQYHQWLRQDO�*UDYLW\�6\VWHP

��������/LQHDU�)HHW��´�39&�6HZHU�#���������� � �����������

����0DQKROHV�#������� � � � � ����������

���6HZDJH�3XPS�6WDWLRQV�#���������� � � ����������

0LVFHOODQHRXV�%RUHV��HWF�� � � � � �����������

7RWDO�&RQVWUXFWLRQ� � � � � � ����������

(QJLQHHULQJ�,QVSHFWLRQ��HWF��� � � � � �����������

7RWDO�� � � � � � � � ����������

/RZ�3UHVVXUH�6\VWHP

��������/LQHDU�)HHW��´�#�������� � � � ����������

��6HZDJH�3XPS�6WDWLRQV�#��������� � � � �����������

�����*ULQGHU�SXPS�6WDWLRQV�#�������� � ����������� �����������

0LVFHOODQHRXV�%RUHV�(WF�� � � � � ���������

7RWDO�� � � � � � � ����������� �����������

(QJLQHHULQJ�,QVSHFWLRQ�(WF��� � � � � ����������

7RWDO�� � � � � � � ���������� ������������

����:DVWHZDWHU�7UHDWPHQW�6\VWHP�$OWHUQDWLYHV

������ ([SDQVLRQ�RI�WKH�/DJRRQ�6\VWHP

7KH�H[LVWLQJ�ZDVWHZDWHU�WUHDWPHQW�IDFLOLW\�DW�5RJHUVYLOOH�LV�D�WZR�FHOO�VWDELOL]DWLRQ�SRQG��ODJRRQ���7KLV�ODJRRQ�
LV�ORFDWHG�QRUWK�RI�/DXGHUGDOH�&RXQW\�5RDG������QHDU�&RRSHU�&HPHWHU\��VRXWKZHVW�RI�WKH�7RZQ�RI�5RJHUVYLOOH�

7KH�SUHWUHDWHG�ZDVWHZDWHU�IURP�5RJHUVYLOOH¶V�ODJRRQ�LV�WUDQVSRUWHG�E\�D���LQFK�DQG���LQFK�SDUDOOHO�V\VWHP�RI�
IRUFH�PDLQV�DORQJ�&RXQW\�5RDG�����WR�WKH�ZDVWH�VWDELOL]DWLRQ�SRQGV�QHDU�WKH�JROI�FRXUVH�DW�-RH�:KHHOHU�6WDWH�
3DUN��7KH�ZDVWHZDWHU�R[LGDWLRQ�SRQG�DW�-RH�:KHHOHU�6WDWH�3DUN�LV�D�WKUHH�FHOO�ODJRRQ�V\VWHP��7KH�SUHWUHDWHG�
ZDVWHZDWHU�IURP�WKH�5RJHUVYLOOH�VWDELOL]DWLRQ�SRQGV�LV�PL[HG�ZLWK�WKH�ZDVWHZDWHU�IURP�WKH�6WDWH�3DUN�DQG�WKHQ�
WKH�WUHDWHG�ZDVWHZDWHU�IURP�ERWK�WKH�7RZQ�DQG�6WDWH�3DUN�LV�GLVFKDUJHG�WR�:KHHOHU�/DNH�

$V�VWDWHG�DERYH��WKH�5RJHUVYLOOH�ODJRRQ�FRQVLVWV�RI�WZR�FHOOV�KDYLQJ�D�WRWDO�DUHD�RI�DSSUR[LPDWHO\���DFUHV�DQG�D�
WRWDO�YROXPH�RI�DSSUR[LPDWHO\����DFUH�IHHW�RU����PLOOLRQ�JDOORQV��+\GUDXOLFDOO\��ODJRRQV�VKRXOG�KDYH�DERXW����
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GD\V�GHWHQWLRQ��7KHUHIRUH��WKH�K\GUDXOLF�FDSDFLW\�RI�WKH�5RJHUVYLOOH�ODJRRQ�LV�DSSUR[LPDWHO\���������JDOORQV�
SHU�GD\�

$FFRUGLQJ�WR�PHDVXUHPHQWV�DQG�FDOFXODWLRQV�PDGH�E\�WKH�ZULWHU��WKH�WUHDWPHQW�FDSDFLW\�RI�WKH�-RH�:KHHOHU�
6WDWH�3DUN�ODJRRQ�V\VWHP�LV���������JDOORQV�SHU�GD\��7KH�ÀRZ�IURP�WKH�6WDWH�3DUN�LV��������JDOORQV�SHU�GD\��
OHDYLQJ�D�FDSDFLW\�IRU�XVH�E\�5RJHUVYLOOH�RI�DSSUR[LPDWHO\���������JDOORQV�SHU�GD\�

$V�VWDWHG�HDUOLHU�LQ�WKLV�UHSRUW��WKH�DQWLFLSDWHG�WRWDO�VHZDJH�ÀRZ�LQ�WKH�VWXG\�DUHD�LV�IRU�WKH�GHVLJQ�\HDU������
LV���������JDOORQV�SHU�GD\��7KLV�TXDQWLW\�LV�URXJKO\�WZLFH�WKH�H[LVWLQJ�FDSDFLW\�RI�WKH�5RJHUVYLOOH�7UHDWPHQW�
6\VWHP��7KHUHIRUH��WKH�ODJRRQV�DW�ERWK�5RJHUVYLOOH�DQG�-RH�:KHHOHU�6WDWH�3DUN�ZLOO�QHHG�WR�EH�URXJKO\�GRXEOHG�
LQ�DUHD�DQG�LQ�YROXPH�

,W�DSSHDUV�WKDW�DGHTXDWH�ODQG�LV�DYDLODEOH�DGMDFHQW�WR�ERWK�WKH�H[LVWLQJ�5RJHUVYLOOH�DQG�-RH�:KHHOHU�6WDWH�3DUN�
ODJRRQV�IRU�WKH�H[SDQVLRQ�

7KH�FRVW�HVWLPDWH�IRU�H[SDQGLQJ�WKH�WZR�ODJRRQV�LV�DV�IROORZV�

&OHDULQJ�DQG�JUXEELQJ����DFUHV�DW�������SHU�DFUH� � � � �����������

([FDYDWLRQ�RI���������FXELF�\DUGV�RI�VRLO�DW��������SHU�FXELF�\DUG� � ����������

6HHGLQJ�DQG�PXOFKLQJ����DFUHV�DW�������SHU�DFUH� � � � ������������

3LSLQJ��HWF��DW���������OXPS�VXP� � � � � � ������������

)HQFLQJ������OLQHDU�IHHW�DW��������SHU�OLQHDU�IHHW� � � � ������������

� � � � � � � � � � BBBBBBBBB��

7RWDO�HVWLPDWHG�FRQVWUXFWLRQ�FRVW�� � � � � � ����������

(QJLQHHULQJ��LQVSHFWLRQ��HWF�� � � � � � � �����������

� � � � � � � � � � BBBBBBBBB

727$/� � � � � � � � � � ����������

������3DFNDJHG�3ODQW�$OWHUQDWLYH��

$Q�DOWHUQDWLYH�WR�WKH�H[SDQVLRQ�RI�WKH�ODJRRQV�DW�5RJHUVYLOOH�DQG�-RH�:KHHOHU�6WDWH�3DUN�LV�WKH�SXUFKDVH�DQG�
FRQVWUXFWLRQ�RI�D�³SDFNDJHG´�ZDVWHZDWHU�WUHDWPHQW�SODQW��7KH�³SDFNDJHG´�ZDVWHZDWHU�WUHDWPHQW�SODQW�ZRXOG�EH�
DQ�DFWLYDWHG�VOXGJH�W\SH�SODQW��

7KH�DFWLYDWHG�VOXGJH�SURFHVV�LV�D�ELRORJLFDO�ZDVWHZDWHU�WHFKQLTXH�LQ�ZKLFK�D�PL[WXUH�RI�ZDVWHZDWHU�DQG�
ELRORJLFDO�VOXGJH��PLFUR�RUJDQLVPV��LV�DJLWDWHG�DQG�DHUDWHG��7KH�ELRORJLFDO�VROLGV�DUH�VXEVHTXHQWO\�VHSDUDWHG�
IURP�WKH�WUHDWHG�ZDVWHZDWHU�DQG�UHWXUQHG�WR�WKH�DHUDWLRQ�SURFHVV�DV�QHHGHG��

7KH�DFWLYDWHG�VOXGJH�SURFHVV�GHULYHV�LWV�QDPH�IURP�WKH�ELRORJLFDO�PDVV�IRUPHG�ZKHQ�DLU�LV�FRQWLQXRXVO\�
LQMHFWHG�LQWR�WKH�ZDVWHZDWHU��8QGHU�VXFK�FRQGLWLRQV��PLFUR�RUJDQLVPV�DUH�PL[HG�WKRURXJKO\�ZLWK�WKH�RUJDQLFV�
XQGHU�FRQGLWLRQV�WKDW�VWLPXODWH�WKHLU�JURZWK�WKURXJK�XVH�RI�WKH�RUJDQLFV�DV�IRRG��$V�WKH�PLFUR�RUJDQLVPV�JURZ�
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DQG�DUH�PL[HG�E\�WKH�DJLWDWLRQ�RI�WKH�DLU��WKH�LQGLYLGXDO�RUJDQLVPV�FOXPS�WRJHWKHU��ÀRFFXODWH��WR�IRUP�DQ�DFWLYH�
PDVV�RI�PLFUREHV�FDOOHG�³DFWLYDWHG�VOXGJH�´�,Q�SUDFWLFH��WKH�ZDVWHZDWHU�ÀRZV�FRQWLQXRXVO\�LQWR�DQ�DHUDWLRQ�
WDQN�ZKHUH�DLU�LV�LQMHFWHG�WR�PL[�WKH�DFWLYDWHG�VOXGJH�ZLWK�WKH�ZDVWHZDWHU�DQG�WR�VXSSO\�WKH�R[\JHQ�QHHGHG�
IRU�WKH�PLFUREHV�WR�EUHDN�GRZQ�WKH�RUJDQLFV��7KH�PL[WXUH�RI�DFWLYDWHG�VOXGJH�DQG�ZDVWHZDWHU�LQ�WKH�DHUDWLRQ�
WDQN�LV�FDOOHG�³PL[HG�OLTXRU�´�7KH�PL[HG�OLTXRU�ÀRZV�IURP�WKH�DHUDWLRQ�WDQN�WR�PDLQWDLQ�D�KLJK�SRSXODWLRQ�
RI�PLFUREHV�WR�SHUPLW�UDSLG�EUHDNGRZQ�RI�WKH�RUJDQLFV��%HFDXVH�PRUH�DFWLYDWHG�VOXGJH�LV�SURGXFHG�WKDQ�FDQ�
EH�XVHG�LQ�WKH�SURFHVV��VRPH�RI�WKH�UHWXUQ�VOXGJH�LV�GLYHUWHG�RU�³ZDVWHG´�WR�WKH�VOXGJH�KDQGOLQJ�V\VWHP�IRU�
WUHDWPHQW�DQG�GLVSRVDO��,Q�FRQYHQWLRQDO�DFWLYDWHG�VOXGJH�V\VWHPV��WKH�ZDVWHZDWHU�LV�W\SLFDOO\�DHUDWHG�IRU�����
KRXUV�LQ�ORQJ��UHFWDQJXODU�DHUDWLRQ�EDVLQV�ZLWK�DERXW���FXELF�IRRW�RI�DLU�LQMHFWHG�XQLIRUPO\�DORQJ�WKH�OHQJWK�RI�
WKH�DHUDWLRQ�EDVLQ�IRU�HDFK�JDOORQ�RI�ZDVWHZDWHU�WUHDWHG��$LU�LV�LQWURGXFHG�HLWKHU�E\�LQMHFWLQJ�LW�LQWR�GLIIXVHUV�
QHDU�WKH�ERWWRP�RI�WKH�DHUDWLRQ�WDQN�RU�E\�PHFKDQLFDO�PL[HUV�ORFDWHG�DW�WKH�VXUIDFH�RI�WKH�DHUDWLRQ�WDQN��7KH�
YROXPH�RI�VOXGJH�UHWXUQHG�WR�WKH�DHUDWLRQ�EDVLQ�LV�W\SLFDOO\�������SHUFHQW�RI�WKH�ZDVWHZDWHU�ÀRZ��7KHUH�DUH�
PDQ\�YDULDWLRQV�RI�WKH�FRQYHQWLRQDO�V\VWHP�WKDW�KDYH�HYROYHG�RYHU�WKH�\HDUV�DQG�WKDW�KDYH�LPSURYHG�WKH�
SURFHVV�SHUIRUPDQFH��

0DQ\�VPDOO�DFWLYDWHG�VOXGJH�SODQWV��RIWHQ�VROG�DV�SUHIDEULFDWHG�VWHHO�SDFNDJH�SODQWV��XVH�WKH�H[WHQGHG�DHUDWLRQ
IRUP�RI�DFWLYDWHG�VOXGJH��7KH�SURFHVV�ÀRZ�GLDJUDP�LV�HVVHQWLDOO\�WKH�VDPH�DV�ODUJHU�FRQYHQWLRQDO�FRPSOHWH�PL[�
W\SH�SODQWV�H[FHSW�WKDW�WKHVH�VPDOO�SODQWV�W\SLFDOO\�KDYH�QR�SULPDU\�WUHDWPHQW�DQG�DHUDWH�WKH�UDZ�ZDVWHZDWHU�
IRU�D����KRXU�SHULRG�UDWKHU�WKDQ�WKH�����KRXUV�XVHG�LQ�FRQYHQWLRQDO�SODQWV��7KH�ORQJ�DHUDWLRQ�SHULRG�DOORZV�
WKH�DFWLYDWHG�VOXGJH�IRUPHG�WR�EH�SDUWLDOO\�GLJHVWHG�ZLWKLQ�WKH�DHUDWLRQ�WDQN�VR�WKDW�LW�FDQ�EH�GHZDWHUHG�DQG�
GLVSRVHG�RI�ZLWKRXW�WKH�QHHG�IRU�ODUJH�VOXGJH�GLJHVWLRQ�FDSDFLW\�

7KH�HVWLPDWHG�FRVW�IRU�WKLV�SDFNDJH�SODQW�DOWHUQDWLYH�LV�DV�IROORZV�

��������JDOORQ�SHU�GD\�SDFNDJH�ZDVWHZDWHU�WUHDWPHQW�SODQW�DW������������ ����������

6LWH�SUHSDUDWLRQ��JUDGLQJ��VODE�DW���������� � � � � �����������

)HQFH�DW��������� � � � � � � � ������������

/DE�DQG�RSHUDWRU¶V�EXLOGLQJ������6)�DW������SHU�6)�� � � �����������

0LVFHOODQHRXV�HTXLSPHQW� � � � � � � �����������

� � � � � � � � � � BBBBBBBBB��

7RWDO�HVWLPDWHG�FRQVWUXFWLRQ�FRVW� � � � � � ����������

(QJLQHHULQJ��,QVSHFWLRQ��HWF�� � � � � � � �����������

� � � � � � � � � � BBBBBBBBB

727$/� � � � � � � � � � ����������
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����6HOHFWHG�$OWHUQDWLYHV

,W�LV�UHFRPPHQGHG�WKDW�WKH�JUDYLW\�VHZHU�DOWHUQDWLYH�IRU�VHZDJH�FROOHFWLRQ�EH�DGRSWHG��7KLV�DOWHUQDWLYH�
DSSHDUV�WR�KDYH�D�KLJKHU�LQLWLDO�FRVW�WKDQ�WKDW�RI�JUDYLW\�FROOHFWLRQ��+RZHYHU��WKH�PDMRULW\�RI�WKH�ORZ�SUHVVXUH�
DOWHUQDWLYH¶V�FRVW�LV�IRU�WKH�JULQGHU�SXPS�XQLWV�WKDW�DUH�UHTXLUHG�IRU�HDFK�UHVLGHQFH�RU�FRPPHUFLDO�XQLW��:KLOH�
WKHVH�JULQGHU�SXPS�FRVWV�DUH�W\SLFDOO\�SDLG�GLUHFWO\�E\�WKH�EXLOGHU�GHYHORSHU�ZKHQ�D�QHZ�XQLW�LV�FRQVWUXFWHG��
WKHLU�FRPELQHG�SXUFKDVH��LQVWDOODWLRQ�DQG�PDLQWHQDQFH�FRVWV�DUH�KLJKHU���:KLOH�WKH�HQYLURQPHQWDO�LPSDFW�LV��
OHVV�IRU�WKH�ORZ�SUHVVXUH�DOWHUQDWLYH�GXH�WR�WKH�FRPSDUDWLYH�GHSWKV�DQG�VL]HV�RI�WKH�PDLQV��ORQJ�WHUP�RSHUDWLRQ�
DQG�PDLQWHQDQFH�FRQVLGHUDWLRQV�IDYRU�WKH�H[WHQVLRQ�RI�JUDYLW\�VHZHUV�WKURXJK�PRVW�DUHDV���/RZ�SUHVVXUH�
FROOHFWLRQ�DOWHUQDWLYHV�ZLOO�EH�FRQVLGHUHG�ZKHQ�VORSH��WRSRJUDSK\�RU�RWKHU�FRQVLGHUDWLRQV��OHDG�WR�KLJK�EDUULHUV�
WR�GHYHORSPHQW�LQ�DQ�SDUWLFXODU�GHYHORSPHQW���

,W�LV�UHFRPPHQGHG�WKDW�WKH�DOWHUQDWLYH�IRU�H[SDQGLQJ�WKH�H[LVWLQJ�ODJRRQV�EH�DGRSWHG�UDWKHU�WKDQ�WKH�SDFNDJHG�
SODQW�DOWHUQDWLYH��7KH�ODJRRQ�V\VWHP�ZLOO��LW�LV�H[SHFWHG��KDYH�D�PXFK�ORZHU�LQLWLDO�FRVW��D�ORZHU�RSHUDWLRQ�DQG�
PDLQWHQDQFH�FRVW�DQG�EH�OHVV�VXVFHSWLEOH�WR�RSHUDWLRQDO�XSVHWV�WKDQ�WKH�SDFNDJHG�SODQW�
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�����,03/(0(17$7,21�$1'�327(17,$/�)81',1*�6285&(6

7KH�H[SDQVLRQ�RI�WKH�5RJHUVYLOOH�ZLOO�EH�DFFRPSOLVKHG�SULPDULO\�WKURXJK�SULYDWH�LQYHVWPHQW�DQG�H[WHUQDO�
IXQGLQJ�VRXUFHV���7KH�H[SDQVLRQ�RI�WKH�V\VWHP�EDVHG�RQ�FXUUHQW�V\VWHP�UHYHQXHV�ZRXOG�EH�FRVW�SURKLELWLYH���
5HYHQXHV�UHFHLYHG�IURP�JURZWK�DQG�GHYHORSPHQW�DFFRPSDQ\LQJ�VDQLWDU\�VHZHU�H[SDQVLRQ�FDQ�EH�H[SHFWHG�
WR�SURYLGH�IRU�RSHUDWLRQ�DQG�PDLQWHQDQFH��LQFOXGLQJ�FDSLWDO�GHSUHFLDWLRQ��KRZHYHU��LQLWLDO�FDSLWDO�LQYHVWPHQW�
FRVWV�DUH�EH\RQG�WKH�UHYHQXH�FDSDFLW\�RI�WKH�V\VWHP�RU�WKH�7RZQ�RI�5RJHUVYLOOH���7KH�V\VWHP�DQG�7RZQ�PXVW��
WKHUHIRUH��VHHN�H[WHUQDO�VRXUFHV�RI�IXQGLQJ�WR�¿QDQFH�FRQVWUXFWLRQ�RI�WKH�V\VWHP�

�����3ULYDWH�,QYHVWPHQW

7KH�PDMRULW\�RI�WKH�V\VWHP�H[SDQVLRQ�ZLOO�QHFHVVDULO\�EH�¿QDQFHG�E\�SULYDWH�LQYHVWPHQW��LQFUHPHQWDOO\�LQ�WKH�
FRXUVH�RI�ODQG�GHYHORSPHQW���$V�SURSHUW\�LV�WDNHQ�IURP�LWV�QDWXUDO�VWDWH�WR�DFFRPPRGDWH�WKH�DGGLWLRQDO�GHPDQG�
IRU�KRXVLQJ�DQG�FRPPHUFLDO�DQG�LQGXVWULDO�GHYHORSPHQW��WKH�7RZQ¶V�GHYHORSPHQW�SROLFLHV��SDUWLFXODUO\�LWV�
VXEGLYLVLRQ�UHJXODWLRQV��ZLOO�UHJXODWH�WKH�LQVWDOODWLRQ�RI�VDQLWDU\�VHZHUV���7KHVH�UHJXODWLRQV�PXVW�EH�VXI¿FLHQW�WR�
HQVXUH�WKDW�WKH�VHZHU�VHUYLFH�LV�DGHTXDWH�IRU�WKH�WRZQ�DQG�VXUURXQGLQJ�WHUULWRU\���

�����*UDQW�2SSRUWXQLWLHV

$�QXPEHU�RI�VRXUFHV�RI�H[WHUQDO�IXQGLQJ�DUH�DYDLODEOH�IRU�LQYHVWPHQWV�LQ�FRPPXQLW\�ZDVWHZDWHU�IDFLOLWLHV���
(DFK�SURJUDP�KDV�LWV�SDUWLFXODU�IRFXV�DUHD�DQG�FDQ�EH�D�VRXUFH�RI�VXSSRUW�IRU�LPSOHPHQWLQJ�WKH�H[SDQVLRQ�RI�
ZDVWHZDWHU�VHUYLFHV�IRU�D�JLYHQ�SURMHFW�RU�DUHD�ZLWKLQ�WKH�VWXG\�DUHD��GHSHQGLQJ�XSRQ�WKH�JRDOV�WR�EH�PHW�E\�
VXFK�DQ�H[SDQVLRQ���7KH�IROORZLQJ�LV�D�OLVW�RI�VHYHUDO�RI�WKHVH�VRXUFHV�DQG�WKHLU�PDLQ�IRFDO�SRLQWV�

86'$�5XUDO�'HYHORSPHQW

)XQGV�DUH�DYDLODEOH�WR�SXEOLF�ERGLHV�DQG�QRQSUR¿W�FRUSRUDWLRQV�WR�GHYHORS�ZDWHU�DQG�ZDVWH�GLVSRVDO�V\VWHPV��
LQFOXGLQJ�VROLG�ZDVWH�GLVSRVDO�DQG�VWRUP�GUDLQDJH��LQ�UXUDO�DUHDV�DQG�WRZQV�ZLWK�D�SRSXODWLRQ�QRW�LQ�H[FHVV�
RI����������7R�TXDOLI\��DSSOLFDQWV�PXVW�EH�XQDEOH�WR�REWDLQ�WKH�¿QDQFLQJ�IURP�RWKHU�VRXUFHV�DQG�RU�WKHLU�RZQ�
UHVRXUFHV�DW�UDWHV�DQG�WHUPV�WKH\�FDQ�DIIRUG�

&RPPXQLW\�'HYHORSPHQW�%ORFN�*UDQWV�3URJUDP

7KH�6WDWH�RI�$ODEDPD�FXUUHQWO\�SDUWLFLSDWHV�LQ�WKH�VWDWH�DGPLQLVWHUHG�&RPPXQLW\�'HYHORSPHQW�%ORFN�*UDQW�
�&'%*��3URJUDP��7KLV�SURJUDP�LV�IXQGHG�E\�WKH�8�6��'HSDUWPHQW�RI�+RXVLQJ�DQG�8UEDQ�'HYHORSPHQW�DQG�LV�
DGPLQLVWHUHG�LQ�$ODEDPD�E\�WKH�$ODEDPD�'HSDUWPHQW�RI�(FRQRPLF�DQG�&RPPXQLW\�$IIDLUV��$'(&$����&'%*�
IXQGV�DUH�DYDLODEOH�XQGHU�IRXU�SURJUDPV��RU�IXQGV��&RPSHWLWLYH�)XQG��3ODQQLQJ�)XQG��(FRQRPLF�'HYHORSPHQW�
)XQG��DQG�(QKDQFHPHQW�)XQG���:DVWHZDWHU�SURMHFWV�TXDOLI\�PRVW�IUHTXHQWO\�WKURXJK�&RPSHWLWLYH�DSSOLFDWLRQV��
EXW�FDQ�EH�FRQVLGHUHG�IRU�HFRQRPLF�GHYHORSPHQW�IXQGV��LQFOXGLQJ�ERWK�JUDQWV��ZLWK�D�����PDWFK��DQG�ORDQV�

(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\�6WDWH�DQG�7ULEDO�$VVLVWDQFH�*UDQW�3URJUDP��(3$�67$*�

67$*�IXQGV�DUH�XVHG�WR�EXLOG�DQG�HQKDQFH�WKH�FDSDFLW\�RI�VWDWHV�DQG�WULEHV�WR�FDUU\�RXW�FRPSOLDQFH�DVVXUDQFH�
DFWLYLWLHV�ZLWKLQ�WKHLU�UHVSHFWLYH�MXULVGLFWLRQV��7KH�SURMHFWV�VHOHFWHG�FRYHU�D�ZLGH�UDQJH�RI�DFWLYLWLHV�WKDW�KDYH�
DQG�ZLOO�FRQWLQXH�WR�HQDEOH�VWDWHV�DQG�WULEHV�WR�GHPRQVWUDWH�FRPSOLDQFH�DVVXUDQFH�DQG�HQIRUFHPHQW�RXWFRPHV�
IURP�WKHLU�DFWLYLWLHV�ZKLOH�VHUYLQJ�DV�PRGHOV�IRU�RWKHU�VWDWHV�DQG�WULEHV��7KHVH�FDSDFLW\�EXLOGLQJ�DFWLYLWLHV�
LQFOXGH�WUDLQLQJ��VWXGLHV��VXUYH\V�DQG�LQYHVWLJDWLRQV�

$SSDODFKLDQ�5HJLRQDO�&RPPLVVLRQ

7KH�$SSDODFKLDQ�5HJLRQDO�&RPPLVVLRQ�ZDV�HVWDEOLVKHG�LQ������WR�LPSURYH�WKH�HFRQRPLF�FRQGLWLRQV�RI�
$SSDODFKLDQ�FRXQWLHV�LQ����VWDWHV��LQFOXGLQJ�/DXGHUGDOH�&RXQW\��$ODEDPD���$5&�IXQGV�DUH�DYDLODEOH�XQGHU�RQH�
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RI�IRXU�EURDG�JRDOV���:DVWHZDWHU�LPSURYHPHQWV�IDOO�XQGHU�$5&�*RDO����'HYHORS�DQG�LPSURYH�$SSDODFKLD¶V�
LQIUDVWUXFWXUH�WR�PDNH�WKH�5HJLRQ�HFRQRPLFDOO\�FRPSHWLWLYH���*UDQWV�DUH�DYDLODEOH�IRU�XS�WR����������SHU�
SURMHFW�EDVHG�XSRQ�WKH�DWWDLQPHQW�VWDWXV�RI�WKH�FRXQW\���/DXGHUGDOH�&RXQW\�LV�FRQVLGHUHG�³7UDQVLWLRQDO´�DQG�LV�
UHTXLUHG�WR�SURYLGH�����PDWFKLQJ�IXQGV�

(FRQRPLF�'HYHORSPHQW�$GPLQLVWUDWLRQ

('$�SURYLGHV�JUDQWV�IRU�XWLOLWLHV�DQG�LQIUDVWUXFWXUH�LPSURYHPHQWV�LQ�RUGHU�WR�SURPRWH�KLJKHU�VNLOO�DQG�KLJKHU�
ZDJH�MREV�LQ�DQ�DUHD�VXIIHULQJ�IURP�HFRQRPLF�GLVORFDWLRQ���('$�IXQGV�DUH�LQWHQGHG�WR�OHYHUDJH�DGGLWLRQDO�
SULYDWH�LQYHVWPHQW�WKURXJK�DVVLVWDQFH�WR�SURMHFWV�ZLWK�EURDG�UHJLRQDO�DQG�LQQRYDWLYH�IRXQGDWLRQV���*HQHUDOO\��
('$�IXQGV�PD\�QRW�H[FHHG�����RI�WKH�WRWDO�SURMHFW�FRVW������QRQ�IHGHUDO�PDWFK�UHTXLUHPHQW��

�����7LPHOLQH�IRU�,PSOHPHQWDWLRQ

7KH�WLPHOLQH�IRU�LPSOHPHQWLQJ�WKH�UHFRPPHQGDWLRQV�RI�WKLV�SODQ�GHSHQGV�XSRQ�WKH�UDWH�RI�JURZWK�DQG�
GHYHORSPHQW�LQ�DQG�DURXQG�WKH�7RZQ�RI�5RJHUVYLOOH�DQG�WKH�GHPDQG�IRU�GHYHORSPHQW�DW�GHQVLWLHV�DYDLODEOH�
RQO\�ZLWK�FHQWUDOL]HG�VHZHU�VHUYLFHV���7KH�PRGHUDWH�WR�KLJK�JURZWK�SURMHFWLRQV�DQG�SURMHFWLRQV�EDVHG�XSRQ�
FXUUHQW�GHYHORSPHQW�SDWWHUQV�GHPRQVWUDWH�WKDW��XQGHU�FHUWDLQ�DVVXPSWLRQV��WKH�5RJHUVYLOOH�VHZHU�V\VWHP�KDV�
D�VWURQJ�SRWHQWLDO�WR�UHDFK�FDSDFLW\�ZLWKLQ�D�VKRUW�SHULRG�RI�WLPH��OHVV�WKDQ�WHQ�\HDUV����$OWKRXJK�H[DFW�UDWHV�RI�
GHYHORSPHQW�DQG�H[DFW�SDWWHUQV�RI�GHYHORSPHQW�DUH�LPSRVVLEOH�WR�SUHGLFW�ZLWK�KLJK�GHJUHHV�RI�DFFXUDF\��WKH�
SUHVHQFH�RI�VWURQJ�GHYHORSPHQW�SUHVVXUHV�LQ�WKH�5RJHUVYLOOH�DUHD�LV�FOHDU���$OVR�FOHDU�LV�WKH�OLNHO\�HVFDODWLRQ�
RI�WKHVH�SUHVVXUHV�LQ�FRPLQJ�PRQWK�DQG�\HDUV�DV�WKH�UHVXOW�RI�YDULRXV�UHJLRQDO�GHYHORSPHQWV�VXFK�DV�WKH�8�6��
'HSDUWPHQW�RI�'HIHQVH¶V�%DVH�5HDOLJQPHQW�DQG�&ORVXUH�SURJUDP�DQG�VXFFHVVIXO�HFRQRPLF�GHYHORSPHQW�
LQLWLDWLYHV���,Q�RUGHU�WR�PHHW�WKHVH�FKDOOHQJHV��VHZHU�WUHDWPHQW�FDSDFLW\�VKRXOG�EH�LQFUHDVHG�E\�����ZLWKLQ�
��\HDUV��������DQG�E\�DQ�DGGLWLRQDO�����LQ����\HDUV����������7KLV�ZRXOG�DFFRPPRGDWH�XS�WR�RQH�TXDUWHU�RI�
WKH�JURZWK�SUHGLFWHG�E\�UHFHQW�SRSXODWLRQ�WUHQGV���6XFK�D�PRGHUDWH�DSSURDFK�WR�LPSURYHPHQWV�ZLOO�DOORZ�WKH�
WRZQ�WR�REVHUYH�GHYHORSPHQW�WUHQGV�DQG�JDXJH�WKH�QHHG�IRU�PRUH�UDSLG�H[SDQVLRQ�RI�WKH�V\VWHP���0HDQZKLOH��
FROOHFWLRQ�V\VWHP�FDSDFLW\�VKRXOG�EH�LQFUHDVHG�DV�UHTXLUHG�WR�PHHW�WKH�QHHGV�RI�GHYHORSPHQW�XQGHU�FOHDU�
JXLGHOLQHV�
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ϭ��ĞŶƐƵƐ�ϮϬϬϬ͘
Ϯ��ůŝŵĂƚĞ�ĚĂƚĂ�ĂǀĂŝůĂďůĞ�ĨƌŽŵ�ƚŚĞ�EĂƟŽŶĂů�tĞĂƚŚĞƌ�^ĞƌǀŝĐĞ�ŽŶ�ƚŚĞ�/ŶƚĞƌŶĞƚ�Ăƚ�ŚƩƉ͗ͬͬǁǁǁ͘ƐƌŚ͘ŶŽĂĂ͘ŐŽǀͬŚƵŶͬĐůŝŵĂƚĞͬŵƐůĐůŝ͘ƉŚƉ͘��
EĞĂƌĞƐƚ�ĚĂƚĂ�ĂƌĞ�ĨƌŽŵ�DƵƐĐůĞ�^ŚŽĂůƐ�ZĞŐŝŽŶĂů��ŝƌƉŽƌƚ͘���
ϯ�^Žŝů�^ƵƌǀĞǇ�ŽĨ�>ĂƵĚĞƌĚĂůĞ��ŽƵŶƚǇ͕ ��ůĂďĂŵĂ͘��hŶŝƚĞĚ�^ƚĂƚĞƐ��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŐƌŝĐƵůƚƵƌĞ�^Žŝů��ŽŶƐĞƌǀĂƟŽŶ�^ĞƌǀŝĐĞ͕��ůĂďĂŵĂ�
�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŐƌŝĐƵůƚƵƌĞ�ĂŶĚ�/ŶĚƵƐƚƌŝĞƐ͕��ůĂďĂŵĂ��ŐƌŝĐƵůƚƵƌĂů��ǆƉĞƌŝŵĞŶƚ�^ƚĂƟŽŶ͘��:ƵŶĞ�ϭϵϳϳ͘
ϰ�dŚŝƐ�ŵĂƉ�ŝƐ�ĨŽƌ�ŝůůƵƐƚƌĂƟǀĞ�ƉƵƌƉŽƐĞƐ�ĂŶĚ�ĂƉƉƌŽǆŝŵĂƟŶŐ�ƚŚĞ�ůŽĐĂƟŽŶ�ĂŶĚ�ĞǆƚĞŶƚ�ŽĨ�ĚĞǀĞůŽƉŵĞŶƚ�ƌĞƐƚƌŝĐƟŽŶƐ�ŽŶůǇ͘���ĞǀĞůŽƉŵĞŶƚ�
ĐŽŶĚŝƟŽŶƐ�ŵƵƐƚ�ďĞ�ĚĞƚĞƌŵŝŶĞĚ�ďǇ�ĂƉƉƌŽƉƌŝĂƚĞ�ŵĞĂŶƐ�ƉƌŝŽƌ�ƚŽ�ƐŝƚĞ�ĚĞǀĞůŽƉŵĞŶƚ͘
ϱ�&Žƌ�ƵŶŝŶĐŽƌƉŽƌĂƚĞĚ�ĂƌĞĂƐ͕�ƐĞĞ�&ůŽŽĚ�/ŶƐƵƌĂŶĐĞ�ZĂƚĞ�DĂƉ͕�>ĂƵĚĞƌĚĂůĞ��ŽƵŶƚǇ͕ ��ůĂďĂŵĂ͕��ŽŵŵƵŶŝƚǇ�EƵŵďĞƌ�ϬϭϬϯϮϯ͕�WĂŶĞů�EƵŵďĞƌ�
ϬϮϮϱ�͕�&ĞďƌƵĂƌǇ�ϰ͕�ϭϵϴϭ͘��&Žƌ�ƚŚĞ�dŽǁŶ�ŽĨ�ZŽŐĞƌƐǀŝůůĞ͕�ƐĞĞ�&ůŽŽĚ�,ĂǌĂƌĚ��ŽƵŶĚĂƌǇ�DĂƉ͕��ŽŵŵƵŶŝƚǇ�EƵŵďĞƌ�ϬϭϬϯϯϵ�͕�DĂƉ�EƵŵďĞƌ�
,ͲϬϭ͘��
ϲ�^ĞĞ��W���ŝƌ�YƵĂůŝƚǇ�/ŶĚĞǆ�ZĞƉŽƌƚ͘��ŚƩƉ͗ͬͬŝĂƐƉƵď͘ĞƉĂ͘ŐŽǀͬĂŝƌƐĚĂƚĂͬĂĚĂƋƐ͘ĂƋŝ͍ŐĞŽƚǇƉĞсĐŽΘŐĞŽĐŽĚĞсϬϭϬϯϯΘŐĞŽŝŶĨŽсйϯ&ĐŽйϳ�ϬϭϬ
ϯϯйϳ��ŽůďĞƌƚн�ŽйϮ�н�ůĂďĂŵĂΘǇĞĂƌсϮϬϬϲнϮϬϬϱнϮϬϬϰнϮϬϬϯнϮϬϬϮнϮϬϬϭнϮϬϬϬнϭϵϵϵнϭϵϵϴнϭϵϵϳнϭϵϵϲΘƐƵŵƚǇƉĞсĐŽΘŇĚсŐŶĂŵĞ
ΘŇĚсŐĐŽĚĞΘŇĚсƐƚĂďďƌΘŇĚсƌĞŐŶΘƌƉƉсϮϱ
ϳ�/Ŷ�ϭϵϵϬ͕�ƚŚĞ�ƉŽƉƵůĂƟŽŶ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ�ĂƌĞĂ�ǁĂƐ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ϯϬϱϬ�͕�Žƌ�ϯ͘ϴϯй�ŽĨ�ƚŚĞ�>ĂƵĚĞƌĚĂůĞ��ŽƵŶƚǇ�ƉŽƉƵůĂƟŽŶ�ŽĨ�ϳϵϲϲϭ͘��/Ŷ�
ϮϬϬϬ͕�ƚŚĞ�ƉŽƉƵůĂƟŽŶ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ�ĂƌĞĂ�ǁĂƐ�ĂƉƉƌŽǆŝŵĂƚĞůǇ�ϯϵϴϴ�͕�Žƌ�ϰ͘ϱϯй�ŽĨ�ƚŚĞ�>ĂƵĚĞƌĚĂůĞ��ŽƵŶƚǇ�ƉŽƉƵůĂƟŽŶ�ŽĨ�ϴϳϵϲϲ͘��
ϴ�^ŽƵƌĐĞ͗�ϮϬϬϲ��ŵƉůŽǇŵĞŶƚ��ĂƚĂ͕�/E&Kh^�͘���ŽŵŵĞƌĐŝĂů�ĚĂƚĂ�ƐǇƐƚĞŵ�ďĂƐĞĚ�ŽŶ�ƚĞůĞƉŚŽŶĞ�ĐĞŶƐƵƐ͘
ϵ��īŽƌƚƐ�ƚŽ�ƌĞƚĂŝŶ�ƉƌŝŵĞ�ĂŐƌŝĐƵůƚƵƌĂů�ƉƌŽƉĞƌƚǇ�ŝƐ�ĂŶ�ĂĚĚŝƟŽŶĂů�ĐŽŶƐŝĚĞƌĂƟŽŶƐ�ĨŽƌ�ƚŚĞ�dŽǁŶ͕�ǁŚŝĐŚ�ŚĂƐ�ŶŽƚ�ďĞĞŶ�ĚŝƐĐƵƐƐĞĚ�ƚŽ�ĚĂƚĞ͘
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