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��� ,QWURGXFWLRQ
7KLV�UHSRUW�SURYLGHV�D�UHYLHZ�RI�WKH�VXUIDFH�ZDWHU�VDOLQLW\�GDWD�FROOHFWHG�DW�IRXU�VLWHVLQ� WKH�2YHQV�%DVLQ� IRU� WKH������FDOHQGDU�\HDU�� �$�EULHI� DQDO\VLV� RI� WKH� GDWD� LV� DOVRLQFOXGHG�
7KLV�UHSRUW�FRQWDLQV��
q� $Q� DVVHVVPHQW� RI� WKH� XVHIXOQHVV� DQG� DFFXUDF\� RI� LQIRUPDWLRQ� SURYLGHG� E\� WKHPRQLWRULQJ�VLWHV��ZLWK�UHFRPPHQGDWLRQV�ZKHUH�DSSURSULDWH�
q� $�VFKHGXOH�RI�PLVVLQJ�GDWD�IRU�DOO�VLWHV�
q� %DVLF�IORZ��VDOLQLW\�DQG�VDOW�ORDG�VWDWLVWLFV�IRU�HDFK�VLWH�
q� 7LPH�VHULHV�JUDSKV�IRU�IORZ�DQG�VDOLQLW\�IRU�HDFK�VLWH�
q� $Q�HYDOXDWLRQ�RI�JUDSKV�DQG�VWDWLVWLFV�IRU�SRVVLEOH�IDXOW\�GDWD�

7KLV�EULHI�DQQXDO�UHYLHZ�LV�HVVHQWLDO�WR�HQVXUH�WKH�LQWHJULW\�RI�WKH�PRQLWRULQJ�SURJUDP�DQG� LV� D� SUHFXUVRU� WR� DQ\� IXOO� DQDO\VLV� RI� GDWD� IURP� WKHVH� PRQLWRULQJ� VLWHV�� � 7KHFROODWLRQ�RI�DGGLWLRQDO�FDWFKPHQW�GDWD�VXFK�DV�DUHD��ODQG�XVH�DQG�FOLPDWH�LQIRUPDWLRQZLOO� DVVLVW� LQ� WKH� ORQJ�WHUP� XQGHUVWDQGLQJ� RI� VDOLQLW\� FKDUDFWHULVWLFV� LQ� WKHVHFDWFKPHQWV�� � ,W� LV� HQYLVDJHG� WKDW� WKLV� SURMHFW� ZLOO�� RYHU� WKLV� LQLWLDO� VWDJH� RI� VDOLQLW\VWUDWHJ\�LPSOHPHQWDWLRQ��GHYHORS�DQG�GRFXPHQW�WKH�LQIRUPDWLRQ�UHTXLUHG�IRU�DVVHVVLQJWKH�LPSDFW�RI�VDOLQLW\�ERWK�ZLWKLQ�WKH�UHJLRQ�DQG�LQ� WKH�ZLGHU�FRQWH[W�RI�WKH�0XUUD\'DUOLQJ�%DVLQ�
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��� &DWFKPHQW�,QIRUPDWLRQ
7KH� 2YHQV� FDWFKPHQWV� �VKRZQ� LQ� )LJXUH� ����� FRYHU� DQ� DUHD� RI� DSSUR[LPDWHO\�������KD�DQG�DUH�UHFRJQLVHG�DV�FRQWULEXWLQJ�DSSUR[LPDWHO\�����RI�WKH�WRWDO�YROXPHRI�ZDWHU�WR�WKH�0XUUD\�'DUOLQJ�%DVLQ�V\VWHP��1(6:*��������� �7KH�IRXU�FRQWLQXRXVIORZ�DQG�VDOLQLW\�PRQLWRULQJ�VLWHV�WKDW�KDYH�EHHQ�UHYLHZHG�LQ�WKLV�UHSRUW�DUH�ORFDWHG�LQWKH�ORZHU�UHDFKHV�RI�WKH�2YHQV�FDWFKPHQWV���7KH�SXUSRVH�RI�WKHVH�VLWHV�LV�WR�UHFRUG�WKHVDOLQLW\�RI�WKHVH�VWUHDPV�RYHU�WLPH�DQG�WR�DVVLVW� LQ�WKH�DVVHVVPHQW�RI�GU\ODQG�VDOLQLW\LPSDFWV���'U\ODQG�VDOLQLW\�GXH�WR�ULVLQJ�ZDWHU�WDEOHV�LQ�WKH�IORRGSODLQV�LV�D�UHFRJQLVHGIDFWRU�LQ�WKH�GHFOLQH�RI�ZDWHU�TXDOLW\�LQ�WKH�ORZHU�SDUW�RI�FDWFKPHQW��SDUWLFXODUO\�WR�WKHIRRWKLOOV� UHJLRQV�� � 7KHUH� LV� D� ODUJH� TXDQWLW\� RI� LQIRUPDWLRQ� DYDLODEOH� UHJDUGLQJ� VDOWGLVFKDUJH� VLWHV� LQ� WKH�2YHQV�%DVLQ�� � $Q� H[DPSOH� RI� WKLV� LV� WKH� (YHUWRQ�8SSHU� DUHDZKHUH�ZRUN� LV�FXUUHQWO\�EHLQJ�XQGHUWDNHQ� WR� UHPHGLDWH�D�GLVFKDUJH� VLWH�� �7KH�YDOOH\ZKHUH� WKH�VDOW� GLVFKDUJH� LV�RFFXUULQJ�GRHV�QRW� IORZ�DV�D� VWUHDP�EXW�ZRXOG�QDWXUDOO\GUDLQ� WR� WKH� 2YHQV� 5LYHU� GXULQJ� ZHWWHU� ZHDWKHU�� � 7KHUH� LV� SRWHQWLDO� WR� FROODWHLQIRUPDWLRQ� WR� OLQN�ZDVKRII�RI� VDOW� IURP� WKHVH�DUHDV��ZKLFK�FDQ�EH�PHDVXUHG�E\� WKHVWUHDP�JDXDJH��ZLWK�SDUWLFXODU�ZHDWKHU�VHTXHQFHV�
$GGLWLRQDO� LQIRUPDWLRQ� RQ� FDWFKPHQW� FKDUDFWHULVWLFV� ZLOO� EH� GHYHORSHG� GXULQJ� WKHLQLWLDO�VWDJHV�RI�6DOLQLW\�6WUDWHJ\� LPSOHPHQWDWLRQ� DV� VWUHDP� IORZ�DQG�VDOLQLW\�GDWD� LVJDWKHUHG���,W�PD\�WKHQ�EH�SRVVLEOH�WR�XVH�WKH�VWUHDP�IORZ�DQG�VDOLQLW\�GDWD�WR�DVVHVV�WKHVDOLQLW\�EHKDYLRXU�RI�WKH�FDWFKPHQWV���7KH�FXUUHQW�DYDLODEOH�LQIRUPDWLRQ�DERXW�HDFK�RIWKH�FDWFKPHQWV�LV�VXPPDULVHG�EHORZ�
���� 2YHQV�5LYHU
7KH� 2YHQV� 5LYHU� GUDLQV� IURP� WKH� QRUWKHUQ� VLGH� RI� WKH� *UHDW� 'LYLGLQJ� 5DQJH� DQGGLVFKDUJHV� WR� WKH� 5LYHU� 0XUUD\� XSVWUHDP� RI� <DUUDZRQJD�� � 7KH� 2YHQV� 5LYHUPRQLWRULQJ�VLWH�WKDW�LV�EHLQJ�DVVHVVHG�LQ�WKLV�UHSRUW�LV�ORFDWHG�DW�3HHFKHOED���7KLV�VLWH�LVEHLQJ�XVHG�E\�WKH�0XUUD\�'DUOLQJ�%DVLQ�&RPPLVVLRQ�IRU�VSRW�IORZ�PHDVXUHPHQWV�DQGIORRG�IRUHFDVWLQJ�
,W� VKRXOG� EH� QRWHG� WKDW� DOWKRXJK� WKHUH� LV� DOVR� D� IORZ� PRQLWRULQJ� VLWH� XSVWUHDP� RI3HHFKHOED�DW�:DQJDUDWWD� �6LWH��������� WKH�VLWH�GRHV�QRW�FDSWXUH�DQ\� IORZV� IURP� WKH)LIWHHQ� 0LOH� &UHHN� V\VWHP� ZKLFK� IORZV� LQWR� WKH� 2YHQV� 5LYHU� GRZQVWUHDP� RI:DQJDUDWWD��5HIHU�WR�)LJXUH��������7KH�3HHFKHOED�VLWH�ZDV�FKRVHQ�WR�EHVW�UHSUHVHQW�WKHVDOW�ORDG�UHDFKLQJ�WKH�5LYHU�0XUUD\�IURP�WKH�HQWLUH�2YHQV�5LYHU�FDWFKPHQW�
���� 7KUHH�0LOH�&UHHN
7KH� 7KUHH� 0LOH� &UHHN� GUDLQV� WKH� DUHD� ZHVW� RI� WKH� .LQJ� 5LYHU� DQG� LQFOXGHV� WKHFRPELQHG� IORZV� IURP� WKH� )LIWHHQ� 0LOH� DQG� 2QH� 0LOH� &UHHNV�� � 7KH� &UHHN� SDVVHVWKURXJK�WKH�FLW\�RI�:DQJDUDWWD�DQG�GLVFKDUJHV�WR�WKH�2YHQV�5LYHU�GRZQVWUHDP�RI�WKHWRZQ�� � 7KH� XSVWUHDP� FDWFKPHQW� WHUUDLQ� LV� JHQHUDOO\� IODW� �5LYHULQH� SODLQ�� DQGH[WHQVLYHO\� FOHDUHG�� �7KHUH� DUH� D�QXPEHU�RI�NQRZQ� VDOW� GLVFKDUJH� VLWHV� LQ� WKH� XSSHUFDWFKPHQW�� � 5XQRII� LQ� WKH� ORZHU� SDUWV� RI� WKH� FDWFKPHQW� LQFOXGHV� WRZQ� VWRUPZDWHUUXQRII�DQG�LV�DOVR�LQIOXHQFHG�E\�LQGXVWULDO�HIIOXHQW�GLVFKDUJHV�WR�WKH�FUHHN�
���� %ODFN�'RJ�&UHHN
%ODFN�'RJ�&UHHN�RULJLQDWHV�QHDU�&KLOWHUQ�DQG�IORZV�DFURVV�WKH�5LYHULQH�3ODLQV�WR�WKH5LYHU�0XUUD\�� �7KH�FDWFKPHQW� LV�PDLQO\� FOHDUHG�DQG�DOWKRXJK� WKHUH� LV� VRPH� VWHHSHU
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WHUUDLQ� LQ� WKH� XSSHU� UHDFKHV�� WKH� VLJQLILFDQW� ODQG�PDQDJHPHQW� XQLW� LV�5LYHULQH� 3ODLQ8SSHU�7HUUDFH�� � 7KHUH� DUH� D� VLJQLILFDQW� QXPEHU� RI� QRWHG� VDOW� GLVFKDUJH� VLWHV� LQ� WKHFDWFKPHQW��1(6:*���������SDUWLFXODUO\�LQ�WKH�6SULQJKXUVW�+LOOV�DUHD���7KH�FDWFKPHQWLQFOXGHV�D�ODUJH�DUHD�RQ�WKH�5LYHULQH�3ODLQ��LQ�WKH�5HHG\�&UHHN�DUHD�QHDU�:DQJDUDWWD�ZKHUH�VXUIDFH�ZDWHU�FDQ�SRQG�DQG�ZLOO�QRW�QHFHVVDULO\�DOZD\V�GLVFKDUJHV�WR�WKH�%ODFN'RJ�&UHHN�V\VWHP���7KLV�PD\�PHDQ�WKDW�IORZ�DQG�VDOLQLW\�GDWD�H[KLELW�YHU\�GLIIHUHQWFKDUDFWHULVWLFV� GXULQJ� ZHWWHU� FOLPDWLF� SHULRGV�� � )XUWKHU� LQYHVWLJDWLRQ� DQGGRFXPHQWDWLRQ�FRXOG�DOORZ�FDWFKPHQW�ERXQGDULHV�IRU�ERWK�ORZ�IORZ�DQG�IORRG�IORZV�WREH�PRUH�FOHDUO\�GHILQHG�
���� ,QGLJR�&UHHN
7KH�,QGLJR�&UHHN�RULJLQDWHV�DPRQJVW�VRPH�VWHHS� WHUUDLQ�QRUWK�RI�<DFNDQGDQGDK�DQGIORZV�DFURVV�WKH�5LYHULQH�3ODLQ�8SSHU�7HUUDFH�WR�WKH�5LYHU�0XUUD\���7KH�FDWFKPHQW�LVPDLQO\�FOHDUHG�DQG�KDV�EHHQ�LGHQWLILHG�DV�KDYLQJ�D�VLJQLILFDQW�QXPEHU�RI�VDOW�GLVFKDUJHVLWHV��1(6:*����������7KH�GLVFKDUJH�VLWHV�DUH�FRQFHQWUDWHG�LQ�WKH�PLGGOH�UHDFKHV�RIWKH� FDWFKPHQW� ZKHUH� WKHUH� LV� D� WUDQVLWLRQ� IURP� WKH� VWHHSHU� WHUUDLQ� WR� WKH� 5LYHULQH3ODLQV�
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n� )LJXUH�����/RFDOLW\�3ODQ
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��� 'DWD�$YDLODELOLW\
���� 'DWD�$YDLODELOLW\
7KLV�UHSRUW�FRYHUV�IRXU�K\GURJUDSKLF�PRQLWRULQJ�VLWHV�IRU� WKH������FDOHQGDU�\HDU��DVOLVWHG� LQ�7DEOH� ���� EHORZ�� �7KH� WDEOH� VKRZV� WKH� WRWDO� H[WHQW� RI� GDWD� DYDLODEOH� DW� WKHVLWHV���7KH�1RUWK�(DVW�GDWD�FROOHFWLRQ�SURJUDP�EHJDQ�LQ�WKH�ODWWHU�SDUW�RI������DQG�DOOGDWD�KDV�EHHQ�H[DPLQHG�IRU�FRPSOHWHQHVV�DQG�LQWHJULW\�
n� 7DEOH�������'DWD�$YDLODEOH

6WDWLRQ 1XPEHU 3DUDPHWHU )UHTXHQF\ 6WDUW�'DWH (QG
'DWH

2YHQV�5LYHU�#
3HHFKHOED

������ )ORZ &RQWLQXRXV ��������� 2QJRLQJ

6DOLQLW\ &RQWLQXRXV ��������� 2QJRLQJ

%ODFN�'RJ�&UHHN ������ )ORZ &RQWLQXRXV ��������� 2QJRLQJ

6DOLQLW\ &RQWLQXRXV ��������� 2QJRLQJ

,QGLJR�&UHHN ������ )ORZ &RQWLQXRXV ��������� 2QJRLQJ

6DOLQLW\ &RQWLQXRXV ��������� 2QJRLQJ

7KUHH�0LOH�&UHHN ������ )ORZ &RQWLQXRXV �������� 2QJRLQJ

6DOLQLW\ &RQWLQXRXV �������� 2QJRLQJ

���� 3URSRVHG�0RQLWRULQJ
2QH� RI� WKH� UHFRPPHQGDWLRQV� RI� WKH� 'UDIW� 1RUWK� (DVW� 6DOLQLW\� 6WUDWHJ\� �1(6:*�������ZDV�WKDW�QHZ�IORZ�DQG�ZDWHU�TXDOLW\�PRQLWRULQJ�VLWHV�VKRXOG�EH�HVWDEOLVKHG�DW�DQXPEHU�RI�QRPLQDWHG�ORFDWLRQV�ZLWKLQ�WKH�2YHQV�%DVLQ��7KH�ILQDO�ORFDWLRQ�QRPLQDWHGIRU� PRQLWRULQJ�� ZKLFK� KDV� QRW� \HW� EHHQ� HVWDEOLVKHG�� LV� WKH� %XIIDOR� 5LYHU� QHDU� WKH2YHQV�5LYHU�MXQFWLRQ���,W�ZDV�DOVR�UHFRPPHQGHG�WKDW�ZDWHU�TXDOLW\�PRQLWRULQJ�VKRXOGEH�UH�HVWDEOLVKHG�RQ� WKH�2YHQV�5LYHU�DW�:DQJDUDWWD�DQG�5HHG\�&UHHN� LQ�:DQJDUDWWD1RUWK���7KHVH�DUH�\HW�WR�EH�HVWDEOLVKHG�DOWKRXJK�IORZ�LV�FXUUHQWO\�PRQLWRUHG�DW� WKHVHWZR�VLWHV�
)XQGLQJ� LV� \HW� WR� EH� PDGH� DYDLODEOH� IRU� QXWULHQW� PRQLWRULQJ� DW� DQ\� RI� WKH� H[LVWLQJPRQLWRULQJ�VLWHV�
���� &XUUHQW�'DWD�&ROODWLRQ
2YHUDOO�WKH�GDWD�FROOHFWHG�GXULQJ������ZDV�RI�D�JRRG�TXDOLW\�
7KHUH�ZHUH�����GD\V� IRU�ZKLFK� WKH�TXDOLW\� FRGH� IRU� IORZ�ZDV�KLJKHU� WKDQ��� DQG���GD\V�ZKHUH�WKH�VDOLQLW\�FRGH�ZDV�JUHDWHU�WKDQ�����)XOO�GHWDLOV�RI�PLVVLQJ�GDWD�KDYH�EHHQLQFOXGHG�LQ�$SSHQGL[�%�DQG�GHWDLOV�RI�HVWLPDWHG�GDWD�ZLWK�DQ�H[SODQDWLRQ�RI�TXDOLW\FRGHV�LV�LQFOXGHG�LQ�$SSHQGL[�&�
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$�VXPPDU\�RI�WKH�VLJQLILFDQW�GDWD�FROOHFWLRQ�SUREOHPV�LV�SUHVHQWHG�EHORZ�
q� %DFNXS� FDXVHG� E\� D� GRZQVWUHDP� LQIOXHQFH� ZDV� WKH� PRVW� VLJQLILFDQW� FDXVH� IRUPLVVLQJ�GDWD���7KLV�DFFRXQWV�IRU�����GD\V�DW�WKH���0LOH�&UHHN��,QGLJR�&UHHN�DQG%ODFN�'RJ�&UHHN�VLWHV���7KH�FDXVH�RI�WKH�EDFNXS�LV�DWWULEXWHG�WR�WKH�KLJKHU�IORZVLQ�ERWK� WKH�2YHQV�5LYHU�DQG�5LYHU�0XUUD\�DW� WKHVH� WLPHV�� �%DFNXS� LV�JHQHUDOO\GHWHFWHG�ZKHQ�WKH�UDWLQJ�LV�GLIIHUHQW�RQ�WKH�ULVLQJ� OLPE�RI�D�K\GURJUDSK�SHDN� WRWKH�IDOOLQJ�OLPE�
q� )ORZ�GDWD�ZDV�H[WUDSRODWHG�DW� WKH� ,QGLJR�&UHHN�VLWH�GXH� WR� LQVXIILFLHQW�JDXJLQJ�&RGH� ������ $OWKRXJK� WKH� IORZ� KDV� EHHQ� HVWLPDWHG�� XVH� RI� WKLV� ILJXUH� LQ� DQ\GHWDLOHG�VWXGLHV�VKRXOG�EH�WUHDWHG�ZLWK�FDXWLRQ�� �7KLV�PLVVLQJ�GDWD�FRGH�LV�WR�EHH[SHFWHG�ZLWK�QHZ�VLWHV�DV�IORZV�EH\RQG�WKH�UDQJH�RI�WKH�DYDLODEOH�UDWLQJ�RFFXU�7KH� DFFXUDF\� RI� KLJK� IORZ� GDWD� LV� H[SHFWHG� WR� LPSURYH� ZLWK� DGGLWLRQDO� VWDJHVPHDVXUHG�E\�7KLHVV�
q� 6RPH�PLQRU�HGLWLQJ�RI�WKH�IORZ�DQG�VDOLQLW\�GDWD�ZDV�XQGHUWDNHQ�E\�7KLHVV�


