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+DYLQJ� GLIIHUHQW� JHRWHFKQLFDO�
GHVLJQ� DQG� ILHOG� HQJLQHHULQJ� ILUPV�
LV� QRW� DQ� XQFRPPRQ� SUDFWLFH��
+RZHYHU�� WKLV� PD\� UHVXOW� LQ� WKH�
DUFKLWHFW� RU� FLYLO� HQJLQHHU� EHLQJ�
IRUFHG� WR� EH� WKH� LQWHUPHGLDWRU� DQG�
SOD\�DQ�DFWLYH� UROH� LQ�GLUHFWLQJ� WKH�
JHRWHFKQLFDO�DVSHFWV�RI�WKH�ZRUN�� 

 

0DQ\�WLPHV��WKLV�GRHV�QRW�SUHVHQW�D�
SUREOHP��EXW�EHFDXVH�WKLV�LV�QRW�WKH�
DUFKLWHFW
V� RU� FLYLO� HQJLQHHU
V�
H[SHUWLVH��PLVGXSOLFDWLRQ�RI�ZKDW�LV�
UHTXLUHG�FDQ�EH�VLJQLILFDQW�RQ�PRUH�
GLIILFXOW�SURMHFWV� 

 

,I�� KRZHYHU�� WKH� JHRWHFKQLFDO�
GHVLJQHU� DQG�RU� LQVSHFWRU� DUH� RQH�
DQG�WKH�VDPH�� WKH�DUFKLWHFW�RU�FLYLO�
HQJLQHHU�SOD\V�PRUH�RI�D�VXSSRUWLQJ�
UROH��DQG�DQ\�DQLPRVLW\�ZKLFK�PD\�
H[LVW� EHWZHHQ� WKH� JHRWHFKQLFDO�
GHVLJQHU�DQG�LQVSHFWRU�LV�UHPRYHG� 
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$IWHU�FRQVWUXFWLRQ��FRQFHUQ�H[LVWHG�RYHU�WKH�DV-EXLOW�FRQGLWLRQV�RI�
D� KDQJDU� VODE� DW� DQ� LQWHUQDWLRQDO� DLUSRUW�� 8SRQ� LQYHVWLJDWLRQ� E\�
0($��LW�ZDV�IRXQG�WKDW�QHLWKHU�WKH�VXEEDVH�QRU�VXEJUDGH�PHW�WKH�
HQJLQHHULQJ� SURSHUWLHV� DVVXPHG� LQ� WKH� GHVLJQ�� ,Q� IDFW�� WKH� VODE�
WKLFNQHVV�ZDV�ORFDOO\�EHORZ�WKH�PLQLPXP�VSHFLILHG��7KH�VSHFLILHG�
KDQJDU�VODE�V\VWHP�LV�SURYLGHG�LQ�)LJXUH��� 

%DVHG�RQ� ILHOG�DQG� ODERUDWRU\� WHVWLQJ�RI� WKH� VXEJUDGH�VRLOV�� WKH�
UHDFWLRQ�PRGXOXV�ZDV�HVWLPDWHG�WR�W\SLFDOO\�UDQJH�IURP����WR�����
SFL�� &RQVLGHULQJ� WKH� DV-EXLOW� VXEEDVH� WKLFNQHVV�� WKH� FRPELQHG�
PRGXOXV� ZRXOG� EH� RQ� WKH� RUGHU� RI� ��� WR� ���� SFL�� ZKLFK� LV� IDU�
EHORZ� WKH� VODE� GHVLJQ� YDOXH� RI� ���� SFL�� ,Q� RWKHU� ZRUGV�� WKH�
FRQVWUXFWHG� VODE� KDG� PXFK� OHVV� VXSSRUW� WKDQ� ZKDW� WKH� GHVLJQ�
FDOOHG� IRU�� )RUWXQDWHO\�� ORZHU� DLUFUDIW� ORDGV� ZHUH� SODQQHG� WKDQ�
ZKDW�ZDV�FRQVLGHUHG�GXULQJ�GHVLJQ��7KH�KDQJDU�IORRU�ZDV�WHVWHG�
XQGHU� WKH� DERYH� DV-EXLOW� FRQGLWLRQV� WR� VHH� LI� WKHVH� ORZHU� ORDGV�
FRXOG�EH�KDQGOHG��7KH�FRQFUHWH�MRLQWV�DQG�VODE�SDQHOV�ZHUH�ILHOG�
ORDGHG� XVLQJ� D� KHDY\-ZHLJKW� GHIOHFWRPHWHU� �+:'��� $� SKRWR� RI�
WKH�+:'�LV�VKRZQ�LQ�)LJXUH��� 
 
:KHQ� PRGHOLQJ� WKH� +:'� GHIOHFWLRQ� FKDUDFWHULVWLFV� RI� WKH� VODE�
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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� 

�ůů�ŵĂƚĞƌŝĂů�ŝŶ�ƚŚŝƐ��ŶŐŝŶĞĞƌŝŶŐ�hW��d��Ξ�ϮϬϭϴ�DĂƌŝŶŽ��ŶŐŝŶĞĞƌŝŶŐ��ƐƐŽĐŝĂƚĞƐ͕�/ŶĐ͘��ůů�ZŝŐŚƚƐ�ZĞƐĞƌǀĞĚ͘� 

2WKHU�(QJLQHHULQJ�83'$7(6�RI�,QWHUHVW� 

83'$7(�����$LUSRUW�3DYHPHQW�6XEEDVH�DQG�6XEJUDGH�3UHSDUDWLRQ�'LIILFXOWLHV 

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

83'$7(�����,QYHVWLJDWLRQ�RI�D�5RDGZD\�)DLOXUH 

DQG� WKH� UDQJH� RI� FRPELQHG� UHDFWLRQ�PRGXOXV� FRQGLWLRQV�� LW� ZDV� IRXQG� WKDW� WKH� VODE� KDG� VXIILFLHQW�
FDSDFLW\��WKXV�DYRLGLQJ�YHU\�VLJQLILFDQW�UHKDELOLWDWLRQ�FRVWV��1RZ��DIWHU�VHYHUDO�\HDUV�LQ�RSHUDWLRQ��WKH�
VODE�KDV�SHUIRUPHG�ZHOO��YDOLGDWLQJ�WKH�FRQFOXVLRQ�UHDFKHG�E\�0($� 
 

2Q� WKLV� SURMHFW�� D� FRPSOH[� ZHE� RI� FRQWUDFW� VSHFLILFDWLRQV� UHVXOWHG� IURP� YDULRXV� LQSXW� IURP� FLYLO��
VWUXFWXUDO��JHRWHFKQLFDO��DQG�DUFKLWHFWXUDO�HQJLQHHULQJ�ILUPV��$OWKRXJK�D�GHWDLOHG�DQG�FDUHIXO�DQDO\VLV�
ZRXOG�KDYH�XQUDYHOHG�WKHVH�FRQIXVLQJ�FRQWUDFW�VSHFLILFDWLRQV��WKH\�UHVXOWHG�LQ�WKH�PLVDSSOLFDWLRQ�RI�
WKH�LQWHQGHG�VSHFLILFDWLRQV�ZDV�H[DFHUEDWHG�E\�WKH�XVH�RI�D�GLIIHUHQW�FRPSDQ\�IRU�VODE�FRQVWUXFWLRQ��
UDWHU� WKDQ� WKH� JHRWHFKQLFDO� GHVLJQHU�� 7R� IXUWKHU� FRPSOLFDWH� WKH�PDWWHU�� WKH� JHRWHFKQLFDO� GHVLJQHU�
SURYLGHG� UHFRPPHQGDWLRQV� ZKHQ� LW� ZDV� YLUWXDOO\� LPSRVVLEOH� WR� DFKLHYH� WKH� LQWHQGHG� DV-EXLOW�
FRQGLWLRQV�JLYHQ�WKH�VXEJUDGH�VRLOV� 
 
/DERUDWRU\� WHVWLQJ�KDG�VKRZQ� WKDW� WKH� VSHFLILHG� VRLO� VXEJUDGH�ZRXOG�QRW�KROG�XS�DQG�ZRXOG� VZHOO�
ZLWK� PRLVWXUH� �VHH� )LJXUH� ���� ,Q� DGGLWLRQ� WR� WKH� VXEJUDGH� VRIWHQLQJ�� WKH� DVVRFLDWHG�� EXW�
LQFRQVSLFXRXV��VZHOOLQJ�DOVR�EHFRPHV�SUREOHPDWLF�XSRQ�H[SRVXUH�WR�PRLVWXUH�DV�LW�UDLVHV�WKH�JUDGH�
ZKLFK� LQ� WXUQ�UHTXLUHV� WKH�VWRQH�DQG�RU�FRQFUHWH� WKLFNQHVV� WR�EH�FXW� LQ�RUGHU� WR�PHHW� WKH�VSHFLILHG�
IORRU�VXUIDFH�HOHYDWLRQ� 
 

3UREOHPV�DURVH�ZKHQ� LW�ZDV� UHFRJQL]HG� WKDW� WKH�DV-EXLOW�KDQJDU�VODE�VRLO� VXSSRUW� V\VWHP�ZDV�QRW�
LQVWDOOHG�DV�SHU� WKH�GHVLJQ��7KH�FRQFHUQ�ZDV� WKDW�VHYHUH�VODE�GDPDJH�ZRXOG�SRVVLEO\� UHVXOW�RQFH�
WKH�VXSSRUW�V\VWHP�ZDV�ORDGHG�ZLWK�DLUFUDIWV� 
 

7KH� SRWHQWLDO� VRLO� VXSSRUW� SUREOHPV� ZHUH� GLVFRYHUHG� ODWH�� DV� WKH� JHRWHFKQLFDO� GHVLJQHU� ZDV� QRW�
LQYROYHG� LQ� WKH�GD\-WR-GD\�VODE�FRQVWUXFWLRQ�DFWLYLWLHV� LQ�RUGHU� WR�HQVXUH� WKDW� WKH�GHVLJQ� LQWHQW�ZDV�
EHLQJ� IROORZHG�� 0RUHRYHU�� WKH� VSHFLILFDWLRQV� GHYHORSHG� ZHUH� QRW� SUDFWLFDO� IRU� WKH� VXEJUDGH� VRLOV�
SUHVHQW��'HVSLWH�WKLV�VXE-VWDQGDUG�FRQVWUXFWLRQ��0($�IRXQG�WKURXJK�+:'�DQG�RWKHU�WHVWLQJ�WKDW�WKH�
DV-EXLOW�VODE�FRXOG�VXVWDLQ�WKH�DQWLFLSDWHG�DLUFUDIW�ORDGV� 
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