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$�WRZQ�LQ�0LVVRXUL� ORFDWHG�RQ�WKH�EDQNV�RI� WKH�0LVVLVVLSSL�5LYHU�GHPDQGHG�WKH�FRQVWUXFWLRQ�RI�DQ�
HDUWKHQ�OHYHH�WR�SURWHFW�LWVHOI�IURP�WKH�IORRGZDWHUV�RI�WKH�ULYHU��7KLV�UHTXLUHG�WKH�FRQVWUXFWLRQ�RI�DQ�
DVSKDOW�E\SDVV�URDG�IRU�DQ�H[LVWLQJ�VWDWH�KLJKZD\��DV�WKH�SURSRVHG�OHYHH�FRQVWUXFWLRQ�FXWV�DFURVV�
WKH�KLJKZD\�LQWR�WKH�DGMDFHQW�OLPHVWRQH�EOXII� 
 
7KH�FRQWUDFWRU�IROORZHG�WKH�GHVLJQ�JXLGHOLQHV�DQG�WRRN�WKH�FDUH�JHQHUDOO\�SUDFWLFHG�LQ�WKH�ILHOG�ZKLOH�
FRQVWUXFWLQJ�WKH�E\SDVV��7KHUH�ZHUH�UDLQV�DQG�KLJK�ULYHU�VWDJHV�GXULQJ�WKH�SURFHVV�RI�FRQVWUXFWLRQ��
7KH�VXEJUDGH�ILOO�ZDV�FRPSDFWHG�WR�UHTXLUHG�GHQVLW\��7KH�HQJLQHHUV�ZHUH�VDWLVILHG�ZLWK�FRPSDFWLRQ�
WHVW� UHVXOWV�DQG�DSSURYHG� IRU�DVSKDOW�SDYLQJ��$V�VRRQ�DV� WKH�SDYLQJ�VWDUWHG� WKH�VXEJUDGH�VWDUWHG�
SXPSLQJ�� 7KH� DVSKDOW� WUXFN� EHFDPH� VWXFN�� DQG� KDG� WR� EH� SXOOHG� RXW� ZLWK� D� GR]HU�� 7KH� DVSKDOW�
SDYLQJ� ZDV� VWRSSHG� ZKHQ� WKH� DVSKDOW� WUXFNV� JRW� VWXFN� DQG� FUHDWHG� GHHS� UXWV�� $W� WKLV� VWDJH� WKH�
HQJLQHHUV� WKRXJKW� WKDW� WKH�EHVW� UHPHGLDWLRQ�ZDV� WR� UHPRYH�DQG� UHSODFH� WKH�E\SDVV��(YHQ� WKRXJK�
WKH� UHSODFHG� E\SDVV� KHOG� XS� GXULQJ� VHFRQG� SDYLQJ�� WKH� VXEJUDGH� VWLOO� SXPSHG� DQG� WKH� DVSKDOW�
FUDFNHG�DQG� VHWWOHG��$GGLWLRQDO� DVSKDOW�ZDV� XVHG� WR� EULGJH� WKH�VXEJUDGH�DQG�DFKLHYH� WKH� GHVLJQ�
OLQHV�DQG�JUDGHV� 
 
$Q� LQYHVWLJDWLRQ�ZDV�FDOOHG�XSRQ�WR�DQDO\]H� WKH�GLIILFXOWLHV�HQFRXQWHUHG�GXULQJ� WKH�FRQVWUXFWLRQ�RI�
WKH�E\SDVV��7KH�VLWH�ZDV�LQVSHFWHG�DQG�GRFXPHQWHG�DQG�VXEVXUIDFH�FRQGLWLRQV�ZHUH�PDSSHG�DQG�
VDPSOHG�� 'HWDLOHG� DVVHVVPHQW� RI� URDG� FRQGLWLRQV� DQG� DVVRFLDWHG� SODQV� DQG� VSHFLILFDWLRQV� ZHUH�
GRQH�WR�GHWHUPLQH�WKH�FDXVH�V��RI�FRQVWUXFWLRQ�GLIILFXOWLHV� 
 
)RUHQVLF�WHVWLQJ�ZDV�FRQGXFWHG�RQ�WKH�UHSUHVHQWDWLYH�VDPSOHV�FROOHFWHG�IURP�WKH�ILHOG��%DVHG�RQ�WKH�
ODERUDWRU\� UHVXOWV� WKH� VRLOV� XVHG� IRU� URDG� ILOO� DQG� QDWXUDO� GHSRVLWV� ZHUH� UHFODVVLILHG�� 7KHVH� VRLOV�
H[KLELWHG� XQXVXDO� FKDUDFWHULVWLFV� IRU� D� VLOW\� RU� FOD\H\� VRLO�� ,Q�PRLVW� FRQGLWLRQV�� WKH� VRLOV� DSSHDUHG�
VDQG\� DV� WKH� LQGLYLGXDO� VRLO� JUDLQV� DSSHDUHG� WR� DJJUHJDWH�� $OVR� WKH� VRLOV� H[KLELWHG� XQXVXDO�
FRPSDFWLRQ�SURSHUWLHV� 
 
,W� ZDV� GLVFRYHUHG� IURP� WKH� ODERUDWRU\� WHVWLQJ� WKDW� WKHUH�ZDV� D� GUDPDWLF� GHFUHDVH� LQ� VRLO� VWUHQJWK�
ZKHQ� WKH� ILOO� RU� VXEJUDGH� VRLO�
ZDV� FRPSDFWHG� DW� ZHWWHU�
DOORZDEOH�PRLVWXUH�FRQWHQWV�RU�
ZKHQ� WKH� VRLO� FRPSDFWHG� WR�
VSHFLILFDWLRQV� EHFDPH�
H[SRVHG� WR� PRLVWXUH� �VHH�
)LJXUH� ���� 7KHUHIRUH�� WKH�
GHFOLQH� LQ� WKH� SHUIRUPDQFH� RI�
WKH� E\SDVV� URDG� LV� OLQNHG� WR�
WKH�PRLVWXUH-LQGXFHG�VRIWHQLQJ�
RI� SUHYLRXVO\� FRPSDFWHG�
HPEDQNPHQW�VXEJUDGH�VRLOV��,W�
ZDV�IRXQG�WKDW�WKH�H[SRVXUH�WR�
PRLVWXUH� ZDV� H[DFHUEDWHG� E\�
WKH� XSZDUG� PRYHPHQW� RI�
JURXQGZDWHU� J LYHQ� WKH �
JHRORJLF�VHWWLQJ��7KH�UHVXOWV�RI�
ODERUDWRU\� WHVWLQJ� H[SODLQHG�
KRZ� WKH� ILOO� DQG� VXEJUDGH�
SUHSDUHG� WR� WKH� SODQV� DQG�
VSHFLILFDWLRQV� UHVXOWHG� LQ� WKH�
URDG� IDLOXUH� UHDOL]HG� LQ� WKH�
ILHOG�� $OWKRXJK� WKH� FRPSDFWHG�
URDGZD\� IRXQGDWLRQ� ZDV�
SUHSDUHG�XQGHU� WKH�HQJLQHHU¶V�
DSSURYDO� LW� ZDV� WRR� XQVWDEOH�
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$%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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2WKHU�(QJLQHHULQJ�83'$7(6�RI�,QWHUHVW� 

83'$7(����6RLO�3URYLGHV�3RRU�5RDG�&RQVWUXFWLRQ�6XSSRUW 

83'$7(�����$VSKDOW�4XDOLW\�,QYHVWLJDWLRQ 

83'$7(�����,QYHVWLJDWLRQ�RI�3DYHPHQW�3HUIRUPDQFH 

IRU� WKH� LQVWDOODWLRQ� RI� WKH� DVSKDOW�
SDYHPHQW� ZKHQ� H[SRVHG� WR�
PRLVWXUH� 
 
'XULQJ� FRQVWUXFWLRQ� D� QXPEHU� RI�
REVHUYDWLRQV� ZHUH� PDGH� RI�
XSZDUG�PLJUDWLRQ�RI�JURXQGZDWHU��
VXUIDFH� VSULQJV�� DQG� DUWHVLDQ�
FRQGLWLRQV�� +RZHYHU�� WKH� SUH-
FRQVWUXFWLRQ� JURXQGZDWHU� OHYHOV�
DW� WKH� VLWH� ZHUH� FRQVLGHUDEO\�
ORZHU�� $Q� DQDO\VLV� RI� WKH�
K\GURJHRORJLF� FRQGLWLRQV� KHOSHG�
LQ�XQUDYHOLQJ�WKH�VWRU\�EHKLQG�WKLV�
PRLVWXUH� VRIWHQLQJ� RI� WKH�
FRPSDFWHG�VXEJUDGH�DQG�ILOO��7KH�
EOXII�ZKLFK� LV�DGMDFHQW� WR� WKH�VLWH�
LV� PDGH� RI� VROXWLRQHG� OLPHVWRQH�
DQG� DFWHG� DV� D� JURXQGZDWHU�
UHFKDUJH� DUHD� �VHH� )LJXUH� �����
'XULQJ� KHDY\� UDLQV�� WKH�
JURXQGZDWHU� OHYHOV� URVH� LQ� WKH�
EOXIIV�ZKLFK�LQ�WXUQ�FDXVHG�D�ULVH�
LQ� WKH�K\GUDXOLF�KHDG� LQ� WKH�VDQG�
OD\HUV� O\LQJ� XQGHUQHDWK� WKH� VLOWV�
VLOW\� ILQH�VDQGV� LQ� WKH� IRXQGDWLRQ�DQG�HPEDQNPHQW��7KH�SODVWLF� OHDQ�FOD\V�DQG� IDW� FOD\V�EHORZ� WKH�
IRXQGDWLRQ� VXEJUDGH� DSSHDU� GLVFRQWLQXRXV� DQG� GLG� QRW� SURYLGH� DQ� LPSHUPHDEOH� EDUULHU� IRU� WKH�
XSZDUG�PRYHPHQW�RI�WKH�JURXQGZDWHU��$OVR�WKH�VLOW\�HPEDQNPHQW�DQG�IRXQGDWLRQ�VRLOV�DUH�FRQGXFLYH�
WR�VLJQLILFDQW�FDSLOODU\�ULVH�DQG�DUH�H[WUHPHO\�YXOQHUDEOH�WR�SXPSLQJ�DFWLRQ�ZKLFK�EULQJV�WKH�IUHHZDWHU�
WR�VXUIDFH�LQ�UHVSRQVH�WR�WUDIILF�ORDGV� 
 
7KH� UHVXOWV� RI� WKLV� WHVWLQJ� FRPELQHG�ZLWK� WKH� JHRORJLF� VHWWLQJ� H[SODLQHG�KRZ� WKH� ILOO� DQG� VXEJUDGH�
SUHSDUHG�WR�WKH�SODQV�DQG�VSHFLILFDWLRQV�UHVXOWHG�LQ�WKH�URDG�IDLOXUH�UHDOL]HG�LQ�WKH�ILHOG��$OWKRXJK�WKH�
FRPSDFWHG�URDGZD\�IRXQGDWLRQ�ZDV�SUHSDUHG�XQGHU�WKH�HQJLQHHU¶V�DSSURYDO� LW�ZDV�WRR�XQVWDEOH�IRU�
WKH�LQVWDOODWLRQ�RI�WKH�DVSKDOW�SDYHPHQW�ZKHQ�H[SRVHG�WR�PRLVWXUH��7KH�DVSKDOW�FUXPEOHG�EHFDXVH�RI�
WKH�XQVWDEOH�ILOO�DQG�VXEJUDGH�DV�WKH�URDGEHG�ZDV�WRR�VRIW�WR�VXSSRUW�QHFHVVDU\�FRQVWUXFWLRQ�WUDIILF� 
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