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7KLV�XSGDWH�FRQFHUQV�D�FDVH�ZKHUH�D�
PRUH� ZHOO� WKRXJKW� RXW� JHRWHFKQLFDO�
LQYHVWLJDWLRQ�ZKLFK�ZRXOG�KDYH�FRVW�D�
OLWWOH� PRUH� FRXOG� KDYH� VDYHG�PLOOLRQV�
RI�GROODUV�DQG�D�VLJQLILFDQW�DPRXQW�RI�
ORVW� WLPH�� 7KLV� SURMHFW� LQYROYHV� DQ�
DVVHVVPHQW� RI� WKH� VZHOO� SRWHQWLDO� RI�
ZHDWKHUHG� WR� IUHVK� URFN�� WKH�
IRXQGDWLRQ� V\VWHP� FKRVHQ�� DQG� WKH�
UHSDLU� RI� PXVKURRPHG� SLHUV� �VHH�
)LJXUH� ���� 0XVKURRPHG� FRQFUHWH�
SLHUV�DUH�WKH�UHVXOW�RI�SRXULQJ�DJDLQVW�
WKH� QDWXUDOO\� IRUPHG� ZLGHQLQJ� RI� WKH�
GULOO�KROH�PDGH�WR�LQVWDOO�WKH�SLHU� 
 
7KH� FRQWUDFW� IRU� WKLV� SURMHFW� LQYROYHG�
WKH�FRQVWUXFWLRQ�RI���VWUXFWXUHV�DQG�D�
WRWDO� RI� ���� GULOOHG� SLHUV�� $IWHU� D�
SUHOLPLQDU\�JHRWHFKQLFDO� LQYHVWLJDWLRQ�
RI� VHYHUDO� VLWHV�� WKLV� ORFDWLRQ� ZDV�
FKRVHQ� IRU� FRQVWUXFWLRQ�� 7KURXJK�
DQDO\]LQJ� ODERUDWRU\� WHVWV� RI� WKH� VRLO�
DQG� URFN� VDPSOHV�� WKH� JHRWHFKQLFDO� HQJLQHHU� UHFRPPHQGHG� SLHU� IRXQGDWLRQV� WR� EH� XVHG� DW� WKLV� VLWH�� 7KH�
GHVLJQ�DQG�JXLGHOLQHV�IRU�H[HFXWLRQ�ZHUH�SUHVHQWHG�ZLWK�FOHDUO\�DVVLJQHG�UHVSRQVLELOLWLHV�RI�HDFK�SDUW\�ZLWKLQ�
WKH�SURMHFW��(YHU\WKLQJ�VHHPHG�WR�EH�LQ�RUGHU�XQWLO�WKH�ZRUN�VWDUWHG��7KH�JUDGLQJ�RI�WKH�VXUIDFH�DQG�GULOOLQJ�IRU�
SLHU� LQVWDOODWLRQ�ZDV� IRXQG� WR� EH�PRUH� GLIILFXOW� WKDQ� H[SHFWHG��7KLV� FDXVHG� GHOD\V� DQG� GHYLDWLRQV� IURP� WKH�
VSHFLILFDWLRQV�� ,W� ZDV� QRW� XQWLO� DIWHU� FRPSOHWLRQ� DQG� SD\PHQW� IRU� WKH� ZRUN� WKDW� WKH� RZQHU�� WKH� VWUXFWXUDO�
HQJLQHHU�� DQG� WKH� FRQVWUXFWLRQ�PDQDJHU� LQVLVWHG� WKH�GULOOHG�SLHU� LQVWDOODWLRQV�ZHUH�GHIHFWLYH�DQG�KDG� WR�EH�
FRUUHFWHG� 
 
:KDW�ZHQW�ZURQJ"�:DV�LW�WKH�GHVLJQ�RI�WKH�IRXQGDWLRQ�RU�LWV�H[HFXWLRQ"�:DV�LW�WKH�VXEVXUIDFH�FRQGLWLRQV�RU�
ZURQJ�FKRLFH�RI�WKH�HTXLSPHQW�XVHG"�$Q�LQYHVWLJDWLRQ�ZDV�UHTXHVWHG�WR�UHVROYH�WKHVH�TXHVWLRQV��0($�ZDV�
DVNHG� WR� LQYHVWLJDWH� WKH� UHDVRQV� EHKLQG� WKH� UHVXOWLQJ� FRQVWUXFWLRQ� GLIILFXOWLHV�� $IWHU� D� WKRURXJK� IRUHQVLF�
JHRWHFKQLFDO�LQYHVWLJDWLRQ��0($�ZDV�DEOH�WR�VKHG�OLJKW�RQ�WKH�VKRUWFRPLQJV�RI�WKH�SURMHFW� 
 
0($�PDGH�ILHOG�YLVLWV� WR�GR�JHRWHFKQLFDO� UHFRQQDLVVDQFH��/LWHUDWXUH�VXUYH\�DQG� ODERUDWRU\� WHVWV�FRQGXFWHG�
RQ�WKH�VDPSOHV�UHYHDOHG�WKDW�WKH�DFWXDO�URFNV�DW�WKH�VLWH�DUH�OLPHVWRQH�DQG�PLFULWH�RI�WKH�1LREDUD�)RUPDWLRQ��
FRQWUDU\� WR� WKH� JHRWHFKQLFDO� HQJLQHHUV¶� FODVVLILFDWLRQ� DV� 3LHUUH� 6KDOH� )RUPDWLRQ�� 7KH� ODWWHU� IRUPDWLRQ� LV�
QRWRULRXVO\� NQRZQ� LQ�&RORUDGR� E\� LWV� VZHOO� RU� KHDYH� SRWHQWLDO�� %DVHG�RQ� WKLV� IDXOW� FODVVLILFDWLRQ�DQG� D� IHZ�
DQRPDORXV�VZHOO� WHVWV�� WKH�JHRWHFKQLFDO�HQJLQHHU�FRQVLGHUHG� WKH�JURXQG� WR�EH�KLJKO\�H[SDQVLYH�DQG� UDWKHU�
WKDQ�XVLQJ�UHJXODU�VSUHDG�IRXQGDWLRQV��DQ�H[SHQVLYH�GULOOHG�SLHU-VWUXFWXUDO�IORRU�V\VWHP�ZDV�FKRVHQ�IRU�DOO�WKH�
VWUXFWXUHV��7KLV�IRXQGDWLRQ�V\VWHP�FDXVHG�WKH�FRVW�WR�LQFUHDVH�VLJQLILFDQWO\��/DWHU�RQ�WKH�VWUXFWXUDO�HQJLQHHU�
UDLVHG�FRQFHUQ�RYHU� WKH�H[HFXWLRQ�RI� WKH�SLHUV�DV�VRPH�RI� WKHVH�SLHUV�ZHUH�PXVKURRPHG�QHDU� WKH� WRS��WKH�
GLDPHWHU�ZDV�ELJJHU�DW�WKH�WRS���7KLV�FDQ�FDXVH�VLJQLILFDQW�VWUHVVHV�LQ�WKH�SLHUV�XSRQ�VZHOOLQJ�RI�WKH�JURXQG�
DV�VKRZQ�LQ�)LJXUH����7KHUH�ZDV�QR�SURYLVLRQ�LQ�WKH�FRQWUDFW�WR�XVH�F\OLQGULFDO�FDUWRQ�³6RQGH[´�QHDU�WKH�WRS�
VHFWLRQ� RI� WKH� SLHU� WR� SUHYHQW� PXVKURRPLQJ�� 7R� UHOLHYH� WKLV� FRQFHUQ� WKH� RZQHU� GHFLGHG� WR� FKLS� RII� WKH�
PXVKURRPV� RI� D� VLJQLILFDQW� QXPEHU� RI� SLHUV�� 7KLV� FRVWO\� DFWLRQ� ZDV� EDVHG� RQ� DQ� XQIRXQGHG� IHDU� RI� KLJK�
VZHOOLQJ�SUHVVXUH�LQGXFHG�E\�WKH�VKDOH��7KH�IDFW�WKDW�WKH�W\SLFDO�ZHDWKHUHG�URFN�IRXQGDWLRQ�ZDV�QRW�WKLV�VKDOH�
DQG�H[KLELWHG� ORZHU� VZHOO� SUHVVXUHV� UHVXOWHG� LQ�RYHUHVWLPDWLQJ� WKH�GHVLJQ� IRUFHV�DQG� FDXVHG� WKH�RZQHU� WR�
FKRRVH� WKH� ZURQJ� IRXQGDWLRQ� W\SH� DQG� ODWHU� RQ� WR� FDUU\� RXW� FRVWO\� DQG� XQQHFHVVDU\� UHPHGLDWLRQ� DFWLRQV��
)LJXUH���EHORZ�VKRZV�WKH�UDQJH�RI�VZHOO�SUHVVXUH�DV�GHWHUPLQHG�LQ�WKH�ODE�RQ�PDQ\�ZHDWKHUHG�URFN�VDPSOHV�
FROOHFWHG�DW�GLIIHUHQW�ORFDWLRQV�DW�WKH�VLWH��7KH�ILJXUH�VKRZV�WKDW�����RI�WKH�VDPSOHV�VKRZHG�D�VZHOO�SUHVVXUH�
RI������SVI�RU�OHVV��7KLV�LV�����RI�WKH�GHVLJQ�VZHOO�SUHVVXUH�YDOXH�RI��������SVI� 
 
$W�VRPH�ORFDWLRQV��WKH�FRQWUDFWRU�HQFRXQWHUHG�KDUGHU�WKDQ�H[SHFWHG�URFN��DQG�WKH�XVH�RI�D�EXFNHW�RU�KHOLFDO�
DXJHU� UHVXOWHG� LQ�FRQVWUXFWLRQ�GHOD\V�DQG�VLJQLILFDQW�FKDQJHV� LQ� WKH�RULJLQDO�SLHU� VSHFLILFDWLRQV��7KH�XVH�RI�
HLWKHU�PHWKRG�RI�GULOOLQJ�ZRXOG�UHQGHU�WKH�EDVLF�LQWHQW�WR�DYRLG�PXVKURRPLQJ�DW�WKH�WRSV�RI�WKH�SLHUV�IXWLOH�DV�
GULOOLQJ� LQ�KDUG�URFN�XVLQJ�HLWKHU�PHWKRG�FDXVHG�WKH�GULOO�ELW�WR�ZDQGHU��7KH�DFWLRQ�RI�WKH�GULOO�ELW�DQG�JUDYLW\�
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$%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(����*HRWHFKQLFDO�,QYHVWLJDWLRQ�RI�%XLOGLQJ�'DPDJH 
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83'$7(����+DUG�([FDYDWLRQ�'LVSXWH 

PRYHPHQW�RI�VRLO�DQG�ZHDWKHUHG�URFN�LQWR�WKH�
KROH�UHVXOWHG�LQ�LQVWDELOLW\�DW�WKH�XSSHU�SRUWLRQ�
RI� WKH� GULOO� KROHV� DQG� 6-VKDSHG� SLHUV�� %HWWHU�
FKRLFH�DQG�SODQQLQJ�RI�HTXLSPHQW�ZRXOG�KDYH�
SUHYHQWHG� WKLV�� 7KH� 6-VKDSHG� SLHUV� W\SLFDOO\�
GHYHORS� LQ� WKH�KDUG�URFN�DUHDV��ZKHUH�WKH�ELW�
ZRXOG� WHQG� WR� ZDQGHU� GXULQJ� GULOOLQJ� WKURXJK�
DOWHUQDWH�KDUG�DQG�ZHDWKHUHG�KRUL]RQV��6RPH�
RI�WKH�SLHUV�HQGHG�XS�ZLWK�PXVKURRPHG�WRSV��
ZKLFK�FRXOG�EH�GHWULPHQWDO� LQ�H[SDQVLYH�VRLOV�
DV�VKRZQ�EHORZ��EXW�WKLV�ZDV�QRW�WKH�FDVH�IRU�
WKLV�VLWH� 
 
7KLV� FDVH� VWXG\� VKRZV� WKDW� D� SRRU�
JHRWHFKQLFDO� LQYHVWLJDWLRQ� SURJUDP� FDXVHG�
VHYHUDO�SUREOHPV�ZKLFK�LQFOXGHG� 
· 7KH�FKRLFH�RI�D�YHU\�H[SHQVLYH�IRXQGDWLRQ�

V\VWHP 
· &RQVWUXFWLRQ� GHOD\V� GXH� WR� HQFRXQWHULQJ�

XQH[SHFWHG�KDUG�URFN 
· &DUU\LQJ�RXW� XQQHFHVVDU\� FRVWO\� UHPHGLDO�

PHDVXUHV 
· 0RUH� LQVSHFWLRQ� DQG� DGPLQLVWUDWLYH� PDQ�

KRXUV� DQG� WHVWLQJ� FRVWV� FKDUJHG� WR� WKH�
FOLHQW� 

 
7KH� FOLHQW� VKRXOG� EH� DZDUH� RI� WKH� IDFW� WKDW�
VRPH� ILUPV� RIIHU� ORZ-EDOO� LQYHVWLJDWLRQ� DQG�
GHVLJQ� SULFHV� VR� WKH\� FDQ� EH� LQ� D� JRRG�
SRVLWLRQ�WR�SURYLGH�WKH�HQJLQHHULQJ� LQVSHFWLRQ�
DQG� WHVWLQJ� VHUYLFHV� RI� WKH� FRQVWUXFWLRQ�
PDWHULDOV��7KH�ODFN�RI�D�WKRURXJK�JHRWHFKQLFDO�
LQYHVWLJDWLRQ� OHDYHV� WKH� GHVLJQHU� QR� RSWLRQ�
RWKHU�WKDQ�WR�EH�FRQVHUYDWLYH�DQG�WKLV�FDQ�EH�
YHU\�FRVWO\� 
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