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$�JURXQG�VXEVLGHQFH�HYHQW�RFFXUUHG�GXULQJ�
FRQVWUXFWLRQ� RI� D� PHGLFDO� FHQWHU� DIWHU� D�
VKDOORZ� IRXQGDWLRQ� V\VWHP��DQG�XWLOLWLHV� IRU�
D� VXUJHU\� FHQWHU� H[WHQVLRQ� ZHUH� LQVWDOOHG��
0($� ZDV� FRQWDFWHG� WR� SHUIRUP� DQ�
HPHUJHQF\� HQJLQHHULQJ� HYDOXDWLRQ� DQG�
VXEVLGHQFH�UHPHGLDWLRQ�IRU�WKH�EXLOGLQJ�VLWH�
RI�WKH�PHGLFDO�FHQWHU�ORFDWHG�LQ�)RUW�6PLWK��
$UNDQVDV� 
 

7KH� VXEVLGHQFH� WKDW� RFFXUUHG� DW� WKH�
EXLOGLQJ� VLWH� UHVXOWHG� IRUP�DQ�XQGHUJURXQG�
URRP-DQG-SLOODU� FRDO� PLQH� IURP� WKH� HDUO\�
����V�� 1R� PLQH� PDS� ZDV� DYDLODEOH� DQG��
FRQVHTXHQWO\�� DQ\� VWDELOL]DWLRQ� FRQVLGHUHG�
ZRXOG� KDYH� WR� EH� GRQH� LQ� WKH� ³EOLQG´�� 7KH�
GULOOLQJ� GDWD� LQGLFDWHG� WKDW�PLQH�ZDV� ��� WR�
��� IHHW� GHHS�ZLWK� URRPV� WKDW� DYHUDJHG����
IHHW� ZLGH� WR� RYHU� ��� IHHW� LQ� VRPH� SODFHV�
DQG�ZHUH� IORRGHG�ZLWK�JURXQGZDWHU��� WR���� IHHW�GHHS��)URP�VLWH�GULOOLQJ�� LW�ZDV�GHWHUPLQHG� WKDW� WKH�VXSSRUW�
SLOODUV�ZHUH�QDUURZ�DQG�OHVV�WKDQ����IHHW�ZLGH��7KH�HVWLPDWHG�H[WUDFWLRQ�UDWLR�RI�FRDO�ZDV�DERXW������EDVHG�
RQ� DOO� WKH� GULOOLQJ� GRQH� RQ� WKH� VLWH��� 7KH� VXEVLGHQFH� GXULQJ� FRQVWUXFWLRQ� IURP� XQGHUJURXQG� FRDO� PLQLQJ�
RFFXUUHG�ZKHQ�WKH�HOHYDWRU�SLW�WLOWHG�DQG�VHWWOHG�XS�WR����LQFKHV�DQG�WKH�QHLJKERULQJ�IRRWLQJV�WLOWHG�WRZDUG�WKH�
VDJ�FHQWHU�DERXW���LQFK�IURP�WKH�VXUIDFH�VXEVLGHQFH��VHH�)LJ������,Q�RUGHU�WR�GHWHUPLQH�KRZ�WKH�VXEVLGHQFH�
SUREOHP� FRXOG� EH� UHPHGLDWHG�� DQ� HQJLQHHULQJ� HYDOXDWLRQ� ZDV� FRQGXFWHG� IRFXVLQJ� RQ� PLQH� URRI� VWDELOLW\��
6XEVXUIDFH� LQYHVWLJDWLRQ��VRLO�DQG�URFN�PHFKDQLFV� ODERUDWRU\� WHVWLQJ��DQG�PLQLQJ�DQG�VXEVLGHQFH�FRQGLWLRQV�
LQYHVWLJDWLRQV�LQ�DQG�DURXQG�WKH�VLWH�ZHUH�SHUIRUPHG�WR�GHWHUPLQH�D�SRVVLEOH�IRXQGDWLRQ�VROXWLRQ� 

 

,W�ZDV�GHWHUPLQHG� WKDW�PLQH�JURXWLQJ�ZDV� UHTXLUHG� LQ�RUGHU� WR�SURYLGH�VXSSRUW� WR� WKH�H[LVWLQJ� URRI� URFN�DQG�
VWDELOL]H�DOUHDG\�VXEVLGHG��UXEEOL]HG�DUHDV��$OVR��WR�PLWLJDWH�IXWXUH�VHWWOHPHQW�RI�WKH�IRRWLQJV�IURP�SUHYLRXVO\�
GLVWXUEHG�FROODSVHG�DUHDV��D�GHHS�IRXQGDWLRQ�V\VWHP�ZDV�HVVHQWLDO��7KH�VKDOORZ�IRXQGDWLRQ�V\VWHP�LQVWDOOHG�
SULRU�WR�WKH�VXEVLGHQFH�HYHQW�FRQVLVWHG�RI�FRQYHQWLRQDO�SHULPHWHU�DQG�LQWHULRU�IRRWLQJV� 

 

$IWHU� WKH� GULOOLQJ� DQG� WHVWLQJ� ZHUH� FRPSOHWH�� D� GHVLJQ� SODQ� ZDV� GHYHORSHG�� 7KH�PLQH� JURXWLQJ� EHJDQ� DQG�
FRQWLQXHG�IRU�DERXW�WZR�DQG�D�KDOI�PRQWKV��'XH�WR�VWULQJHQW�(3$�UHTXLUHPHQWV�IRU�WKH�XVH�RI�IO\�DVK�LQ�JURXW�
PL[HV��QR�VXFK�FRPSRQHQW�ZDV�FRQVLGHUHG�LQ�WKH�PL[�GHVLJQ��+RZHYHU��WR�EULQJ�FRQVLGHUDEOH�FRVW�VDYLQJV�WR�
WKH� PLQH� JURXWLQJ�� EHQWRQLWH� ZDV� XVHG� LQ� WKH� PL[� GHVLJQ�� 7KH� XVH� RI� EHQWRQLWH� LV� DQ� LQQRYDWLYH� DQG�
XQFRQYHQWLRQDO�PDWHULDO� WR�XVH� LQ� WKLV� W\SH�RI�DSSOLFDWLRQ�EXW�SURYHG� WR�EH�QRW�RQO\�HFRQRPLFDO�EXW� UHOLDEOH��
7KH�SURMHFW� UHTXLUHG�������F\�RI�JURXW� WR�FRPSOHWH��$OVR��D� WRWDO�RI�����ERUHKROHV�ZHUH�GULOOHG� WR� LQMHFW� WKH�
JURXW������KROHV�ZHUH�YRLG�DQG�����ZHUH� IRXQG� WR�FRQWDLQ�FRDO��$� WRWDO�RI�������� OLQHDO� IHHW�RI�GULOOLQJ�ZDV�
H[HFXWHG�DW�WKH�VLWH� 

 

0($�GHWHUPLQHG�WKDW�WKHUH�ZHUH�WZR�YLDEOH�VROXWLRQV�IRU�WKH�GHHS�IRXQGDWLRQ�V\VWHP���D��LQVWDOODWLRQ�RI�GULOOHU�
SLHUV��RU� �E�� LQVWDOODWLRQ�RI�PLFURSLOHV��7KH� LQVWDOODWLRQ�RI�PLFURSLOHV�ZDV� IRXQG� WR�EH� WKH�PRVW�FRVW-HIIHFWLYH�
DOWHUQDWLYH��7KH�SUHVHQFH�RI�XQVWDEOH�KROH�VLGHZDOOV�IURP�SRRU�JURXQG�FRQGLWLRQV�SURYHG�D�FKDOOHQJH��DV�WKH�
PLFURSLOHV� FRXOG� QRW� EH� LQVWDOOHG� XVLQJ� VWDQGDUG� SURFHGXUHV�� $IWHU� VHYHUDO� XQVXFFHVVIXO� SLOH� LQVWDOODWLRQ�
DWWHPSWV��WKH�SURFHGXUH�KDG�WR�EH�PRGLILHG� 
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$%287� 0($�� 0DULQR� (QJLQHHULQJ� $VVRFLDWHV�� ,QF�� IRFXVHV� RQ� HQJLQHHULQJ� UHVHDUFK�� SUDFWLFH� DQG� H[SHUW�
HYDOXDWLRQV�DQG�LV�OLFHQVHG�LQ��5�VWDWHV�LQ�WKH�8�6��2XU�SURMHFWV�SULPDULO\�KDYH�DQ�HPSKDVLV�RQ�*HRWHFKQLFDO�
(QJLQHHULQJ�� KRZHYHU�� ZH� DOVR� KDYH� VLJQLILFDQW� H[SHULHQFH� LQ� SURMHFWV� LQYROYLQJ� WUDQVSRUWDWLRQ�� VXEVLGHQFH�
HQJLQHHULQJ��ODERUDWRU\�WHVWLQJ��WUDLQLQJ��DQG�JHRSK\VLFDO�H[SORUDWLRQ��*HQQDUR�*��0DULQR��3K�'���3�(���'�*(�
LV� SUHVLGHQW� DQG� SULQFLSDO� HQJLQHHU� RI� 0DULQR� (QJLQHHULQJ� $VVRFLDWHV�� ,QF��� DQG� KDV� EHHQ� D� OLFHQVHG�
SURIHVVLRQDO�HQJLQHHU�VLQFH�������7R�REWDLQ�DGGLWLRQDO�LQIRUPDWLRQ�RQ�0($��RQH�FDQ�DOVR�YLVLW�RXU�ZHEVLWH�DW�
ZZZ�PHDFRUSRUDWLRQ�FRP� 

 

)25�025(� ,1)250$7,21��7KHUH�LV�D�VLJQLILFDQW�DPRXQW�RI�DGGLWLRQDO� LQIRUPDWLRQ�WKDW�LV�DYDLODEOH�RQ�WKH�
DERYH�VXEMHFW��)RU�PRUH�LQIRUPDWLRQ��SOHDVH�FRQWDFW�MEA DW�WKH�DGGUHVV�OLVWHG�EHORZ� 
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83'$7(����6XEVLGHQFH�0LWLJDWLRQ�E\�&RPELQLQJ�)RXQGDWLRQ�7UHDWPHQW�ZLWK�'HHS�0LQH�*URXWLQJ 

83'$7(�����$QDWRP\�RI�*URXWLQJ�0LQH�9RLGV 

 
7KH�SURFHGXUH�FRQVLVWHG�RI�GULOOLQJ�WKH�KROH��GULYLQJ�WKH�
SLOH�FDVLQJ�LQ��JURXWLQJ�WKH�KROH�DQG��ODVWO\��LQVHUWLQJ�WKH�
UHLQIRUFLQJ� EDU� ZLWK� FHQWUDOL]HUV�� 7R� YHULI\� WKLV� SLOH�
FRQVWUXFWLRQ�SURFHGXUH�DQG�WKH�DGHTXDF\�RI�WKH�GHVLJQ�
RI�WKH�SLOH�V\VWHP��SLOH�YHULILFDWLRQ�WHVWV�ZHUH�SHUIRUPHG�
SULRU� WR� WKH� LQVWDOODWLRQ�RI� SURGXFWLRQ�SLOHV� �VHH�)LJ�� ����
7KH� YHULILFDWLRQ� WHVWV� PHW� WKH� GHVLJQ� FULWHULD� �L�H��� WKH�
GHIRUPDWLRQ�DW�'HVLJQ�/RDG��'/��VKRXOG�QRW�H[FHHG�����
LQFKHV� DQG� WKH� VORSH� RI� WKH� ORDG-GHIRUPDWLRQ� FXUYH�
VKRXOG� EH� ZLWKLQ� ����� PP�N1��� 3URRI� WHVWV� ZHUH� DOVR�
SHUIRUPHG� WR� YHULI\� WKH� DGHTXDF\� RI� WKH� LQVWDOODWLRQ� RI�
SURGXFWLRQ� SLOHV�� � $V� LQ� WKH� YHULILFDWLRQ� WHVWV�� WKH� SURRI�
WHVWV�DOVR�PHW�WKH�UHTXLUHPHQWV� 

 
7KH�GHVLJQ�RI�WKH�PLFURSLOH�ZDV�EDVHG�RQ�WKH�VWUXFWXUDO�
ORDG�EHLQJ� WUDQVIHUUHG�E\� IULFWLRQ� LQWR�PLQH�IORRU�URFN� LQ�
RUGHU�WR�VXSSRUW�WKHVH�ORDGV�VDIHO\��%HFDXVH�H[FHVVLYH�
PLQH�VXEVLGHQFH�RFFXUUHG�RYHU� WKH�EXLOGLQJ�IRRWSULQW�� LW�
ZDV�DVVXPHG�WKDW� WKH�RYHUEXUGHQ� WR� WKH�ERWWRP�RI� WKH�
FRDO� OD\HU� ZDV� QRW� UHOLDEOH� DQG� FRXOG� QRW� EH� XVHG� WR�
SURYLGH� VLJQLILFDQW� VWUXFWXUDO� VXSSRUW� E\� IULFWLRQ� IRU� WKH�
PLFURSLOH� SURSRVHG� V\VWHP�� 7KHUHIRUH�� IULFWLRQDO� ORDG�
WUDQVIHU� IURP� WKH� PLFURSLOHV� ZDV� FRQVLGHUHG� WR� WDNH�
SODFH� �� IHHW� EHORZ� WKH� PLQH� FRDO� OD\HU�� $OVR�� GXH� WR�
GLVWXUEHG� � RYHUEXUGHQ� IURP� DGMDFHQW� PLQLQJ�� QR� ORDG�
WUDQVIHU� IURP� WKH� SLOH� WR� WKH� VXUURXQGLQJ� VRLO� ZDV�
DVVXPHG�� &RULQJ� RI� WKH� ��� IRRW� URFN� EHQHDWK� WKH� FRDO�
PLQH�ERWWRP�VKRZHG�WKDW�WKH�IORRU�PDWHULDO�KDG�D�������
SVL� WR� ������� SVL� XQLD[LDO� FRPSUHVVLYH� VWUHQJWK�� $�
QRPLQDO� JURXW-WR-JURXQG� ERQG� VWUHQJWK� RI� ����� WVI� ZDV�
YHULILHG�GXULQJ�WKH�ILHOG�YHULILFDWLRQ�WHVW��$�IDFWRU�RI�VDIHW\�RI�����ZDV�XVHG�WR�HVWLPDWH�WKH�ERQG�OHQJWK��%DVHG�
RQ�VWUXFWXUDO�ORDG�DSSOLFDWLRQ�IRU�HDFK�IRRWLQJ��WKUHH�GLIIHUHQW�SLOH�W\SHV�ZHUH�XVHG��7\SH�,��7\SH�,,��DQG�7\SH�
,,,��ZKLFK�KDYH�GLIIHUHQW�FDSDFLWLHV��$OVR��WZR�GLIIHUHQW�W\SHV�RI�SLOH�LQVWDOODWLRQ��YHUWLFDO�DQG�LQFOLQHG��ZHUH�XVHG�
EDVHG� RQ� WKH� ODWHUDO� GHVLJQ� ORDG� FRQGLWLRQ�� 7KH� QXPEHU� RI� YHUWLFDO� SLOHV� ZDV� HVWLPDWHG� EDVHG� RQ� WKH� SLOH�
FDSDFLW\�ZKHQ�WKH�ODWHUDO�ORDG�ZDV�OHVV�WKDQ���NLSV��:KHQ�WKH�ODWHUDO�ORDG�H[FHHGHG�WKLV�YDOXH��D�VHW�RI�WKUHH�
EDWWHU�SLOHV�ZDV�XVHG�WR�SURYLGH�WKH�ODWHUDO�UHVLVWDQFH�WKURXJK�WKH�KRUL]RQWDO�FRPSRQHQW�RI�WKH�SLOH�D[LDO�ORDG� 
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