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,QWURGXFWLRQ 

,W� KDV� EHHQ� ZHOO� GRFXPHQWHG� WKDW� FRYHU� FURSV� FDQ� SURYLGH�
PDQ\�DJURHFRV\VWHP�EHQHILWV� WR�JURZHUV�� VXFK�DV� LPSURYLQJ�
ZDWHU� LQILOWUDWLRQ�� FRQWULEXWLQJ� WR� VRLO� IHUWLOLW\�� SUHYHQWLQJ�
QXWULHQW� ORVV�� DQG� SURYLGLQJ� UHVRXUFHV� IRU� SROOLQDWRUV� DQG�
EHQHILFLDO� LQVHFWV� �0LWFKHOO� HW� DO��� ������ 6KDFNHOIRUG� HW� DO���
������ 8QJHU�� ������� +RZHYHU�� JURZHUV� LQ� &DOLIRUQLD¶V�
VRXWKHUQ�6DQ�-RDTXLQ�9DOOH\�ZRUU\�WKDW�WKH�ODFN�RI�FRQVLVWHQW�

ZLQWHU� UDLQIDOO� DQG� KLJK� FRVW� RI� ZDWHU� PDNH�
FRYHU�FURSSLQJ�LPSUDFWLFDO�
�0LWFKHOO� HW� DO��� �������
%HFDXVH� RI� WKLV�� ZH�
ZDQWHG� WR� DVVHVV� KRZ�
GLIIHUHQW�ZLQWHU�FRYHU�FURS�
PL[HV� JUHZ� ZLWK� DQG�
ZLWKRXW� VXSSOHPHQWDO�
LUULJDWLRQ� LQ� RXU� UHJLRQ��
/DVW�\HDU��ZH�FDUULHG�RXW�D�
UHVHDUFK� WULDO� DW� WZR�
ORFDWLRQV� –� 6KDIWHU� �.HUQ�
&RXQW\�� DQG� 3DUOLHU�
�)UHVQR� &RXQW\�� -� DQG�
IRXQG� WKDW� ZKLOH� WKHUH�
ZHUH� VOLJKW� GLIIHUHQFHV� LQ�
ELRPDVV� EHWZHHQ� LUULJDWHG�
DQG�QRQ-LUULJDWHG�SORWV��WKH�
GLIIHUHQFHV� ZHUH� QRW�
VLJQLILFDQW�� &RYHU� FURSV�
WKDW� GLG� QRW� UHFHLYH� DQ\�
VXSSOHPHQWDO� LUULJDWLRQ�

ZHUH�VWLOO�DEOH�WR�FRQWULEXWH�D�GHFHQW�DPRXQW�RI�ELRPDVV��DQG�
VLPSO\�E\�KDYLQJ�URRWV�LQ�WKH�JURXQG��WKH�UDLQIHG�FRYHU�FURSV�
ZHUH�IHHGLQJ�WKH�VRLO�DQG�SUHYHQWLQJ�HURVLRQ�  

7KLV�\HDU��ZH�ZDQWHG�WR�UHSOLFDWH�RXU�WULDO�DQG�LQFOXGH�VSHFLHV�
WKDW� SHUIRUPHG� ZHOO� ZLWK� ORZ� ZDWHU�� DV� ZHOO� DV� LQFOXGH� D�
QDWLYH�FRYHU�FURS�PL[��%H\RQG�HYDOXDWLQJ�SHUIRUPDQFH�XQGHU�
GLIIHUHQW�LUULJDWLRQ�OHYHOV��ZH�ZDQWHG�WR�DVVHVV�PRUH�SUDFWLFDO�
TXHVWLRQV�DURXQG�WKH�LPSOHPHQWDWLRQ�RI�FRYHU�FURSV��VXFK�DV�
PHWKRGV�RI�SODQWLQJ�DQG�WHUPLQDWLRQ��:H�DOVR�XVHG�RXU�FRYHU�
FURS�GHPRQVWUDWLRQ�VLWH�WR�KRVW�D�ILHOG�GD\��ZKHUH�ZH�LQYLWHG�
IDUPHUV� WR� ORRN� DW� WKH� GLIIHUHQW� PL[HV� DQG� VKDUH� WKHLU� RZQ�
WKRXJKWV� DQG� H[SHULHQFHV�� 7KLV� DUWLFOH� ZLOO� RXWOLQH� ZKDW� ZH�
IRXQG� LQ� RXU� WULDO�� IDUPHU� IHHGEDFN� IURP� RXU� ILHOG� GD\�� DQG�
UHIOHFWLRQV�RQ�ZKDW�PD\�EH�QHHGHG�WR�PDNH�FRYHU�FURSSLQJ�D�
PRUH�ZLGHVSUHDG�SUDFWLFH�LQ�WKH�6DQ�-RDTXLQ�9DOOH\�   

([SHULPHQWDO�'HVLJQ 

7KLV�WULDO�WRRN�SODFH�DW�WKH�.HDUQH\�$JULFXOWXUDO�5HVHDUFK�DQG�
([WHQVLRQ�&HQWHU��.$5(��LQ�3DUOLHU��&DOLIRUQLD��7KH�VRLO�W\SH�
LV�D�+DQIRUG�6DQG\�/RDP�DQG�WKH�VLWH�UHFHLYHG����´�RI�UDLQIDOO�
GXULQJ� WKH� SHULRG� RI� WLPH� WKDW� WKH� FRYHU� FURSV� ZHUH� LQ� WKH�
JURXQG�   

7KUHH� FRYHU� FURS�PL[HV�ZHUH� SODQWHG� RQ�'HFHPEHU� ��� �����
XVLQJ� WZR� GLIIHUHQW�PHWKRGV� –� D� 6FKPHLVHU� VHHG� GULOO� DQG� D�
EURDGFDVW�VHHGHU��7DEOH���RXWOLQHV� WKH�PL[HV�SODQWHG�DQG� WKH�
VHHGLQJ� UDWHV� XVHG�� +DOI� RI� WKH� SORWV� UHFHLYHG� ����´� RI�
VXSSOHPHQWDO�LUULJDWLRQ�YLD�VROLG�VHW�VSULQNOHUV�VSUHDG�RXW�RYHU�
�� LUULJDWLRQ�HYHQWV��ZKLOH�WKH�RWKHU�KDOI�RI�WKH�SORWV� UHFHLYHG�
DQ� LQLWLDO� ����´� WR� KHOS� ZLWK� JHUPLQDWLRQ� EXW� ZHUH� WKHQ�
GHSHQGHQW�RQ�UDLQIDOO�IRU�WKH�UHVW�RI�WKH�VHDVRQ�   

�,Q�7KLV�,VVXH 

&RYHU�&URSSLQJ ........... �� 
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3HDV�DQG�EUDVVLFDV��OHIW��DQG�\HOORZUD\�JROGILHOGV�DQG�WLG\�WLSV��ULJKW��EORRPLQJ�LQ�0DUFK� 
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:LWKLQ�WKH�QDWLYH�PL[��WKH�KHLJKW�RI�ILGGOHQHFN�ZDV�VLJQLI�
LFDQWO\� KLJKHU� WKDQ� WKH� KHLJKW� RI� WKH� RWKHU� WKUHH� QDWLYH�
IORZHU�VSHFLHV�LQ�WKDW�PL[��8QGHU�ERWK�GLIIHUHQW�LUULJDWLRQ�
DQG� VHHGLQJ� HQYLURQPHQWV�� U\H� JUHZ� VLJQLILFDQWO\� WDOOHU�
WKDQ�WKH�YHWFK�LQ�WKH�U\H�DQG�YHWFK�PL[��,Q�WKH�VRLO�EXLOGHU� 

PL[�� WKH� WULWLFDOH� DQG� EUDVVLFDV� JUHZ� VLJQLILFDQWO\� WDOOHU�
WKDQ�WKH�WZR�SHD�YDULHWLHV�LQ�WKH�PL[�UHJDUGOHVV�RI�VHHGLQJ�
DQG�LUULJDWLRQ�PHWKRGV�  

&RYHU�&URS�
0L[HV�3ODQWHG 

6RLO�EXLOGHU�PL[�������7ULWLFDOH������%HOO�%HDQV������3HDV�����&DQROD�����&RPPRQ����  
<HOORZ�0XVWDUG�����'DLNRQ�5DGLVK��6HHGLQJ�UDWH�����OEV�DFUH��3ULFH��������OE�  

5\H���YHWFK�PL[������0HUFHG�U\H������KDLU\�YHWFK��6HHGLQJ�UDWH�����OEV�DFUH��3ULFH����  
������OE�  

1DWLYH�PL[������OD\LD�SODW\JORVVD��WLG\�WLSV�������ODVWKHQLD�JODEUDWD��\HOORZUD\� 
JROGILHOGV�������FDODQGULQLD�PHQ]LHVLL��UHG�PDLGV�������DPVLQNLD�PHQ]LHVLL��ILGGOHQHFN� 
�6HHGLQJ�UDWH�����OEV�DFUH��3ULFH�������OE�  
5HVLGHQW�YHJHWDWLRQ��SORWV�ZLWK�QRWKLQJ�SODQWHG�WR�FRPSDUH�ZKDW�HPHUJHG�ZLWKRXW�VHHGLQJ�
D�FRYHU�FURS  

(VWDEOLVKPHQW 

 )LHOG�ZDV�GLVNHG�WR�SUHSDUH�WKH�VRLO�DQG�FRYHU�FURSV�ZHUH�SODQWHG�RQ�'HFHPEHU���������–� 
KDOI�RI�WKH�SORWV�ZHUH�SODQWHG�ZLWK�D�6FKPHLVHU�VHHG�GULOO�DQG�WKH�RWKHU�KDOI�ZLWK�D�EURDGFDVW�����
VHHGHU�  

 ����´�RI�LUULJDWLRQ�ZDV�DSSOLHG�IRU�JHUPLQDWLRQ 

,UULJDWLRQ 

 +DOI�RI�WKH�ILHOG�ZDV�LUULJDWHG���WLPHV�IURP�'HFHPEHU�WR�$SULO 

 7KH�LUULJDWHG�SORWV�UHFHLYHG�����´�RI�WRWDO�ZDWHU������´�IURP�LUULJDWLRQ������´�IURP��������������
SUHFLSLWDWLRQ��   
 7KH�QRQ-LUULJDWHG�SORWV�UHFHLYHG�����´�RI�WRWDO�ZDWHU������´�IURP�LUULJDWLRQ������´�IURP������
SUHFLSLWDWLRQ�

  

7HUPLQDWLRQ 

 &RYHU�FURSV�ZHUH�WHUPLQDWHG�RQ�$SULO��WK 

· ����RI�WKH�SORWV�ZHUH�PRZHG�DQG�WKH�FURS�UHVLGXH�ZDV�OHIW�RQ�WKH�VRLO�VXUIDFH

· ����RI�WKH�SORWV�ZHUH�PRZHG�DQG�WKH�FURS�UHVLGXH�ZDV�GLVNHG�LQWR�WKH�VRLO

· ����RI�WKH�SORWV�ZHUH�OHIW�VWDQGLQJ�WR�DVVHVV�ZKHQ�WKH�GLIIHUHQW�VSHFLHV�PLJKW�UH-
VHHG�DQG�GLH�RII�RQ�WKHLU�RZQ



:H�DOVR�GLVFRYHUHG�WKDW�DQ�LUULJDWLRQ�SLSH�ZDV�OHDNLQJ�QHDU�RXU�ILHOG��VR�DQ�DPRXQW�RI�VXSSOHPHQWDO�ZDWHU�WKDW�FDQQRW�EH�TXDQWLILHG�HQGHG�XS�LQ�WKH�
³QRQ-LUULJDWHG´�KDOI�RI�RXU�WULDO��7KXV��WKH�³QRQ-LUULJDWHG´�KDOI�UHFHLYHG�PRUH�ZDWHU�WKDQ�LQWHQGHG�LQ�RXU�H[SHULPHQWDO�GHVLJQ� 

������7$%/(�� 

+HLJKW�DQG�%LRPDVV 

&RYHU� FURSV� ZHUH� WHUPLQDWHG� RQ� $SULO� �WK�� XVLQJ� YDULRXV�
WHUPLQDWLRQ�PHWKRGV������RI�WKH�SORWV�ZHUH�PRZHG�ZLWK�WKH�
FURS� UHVLGXH� EHLQJ� OHIW� RQ� WKH� VRLO� VXUIDFH�� ���� RI� WKH� SORWV�
ZHUH�PRZHG�ZLWK�WKH�UHVLGXH�EHLQJ�GLVNHG�LQWR�WKH�VRLO,�and

WKH�ILQDO�����ZHUH�OHIW�VWDQGLQJ�WR�DVVHVV�ZKHQ�WKH�
GLIIHUHQW�VSHFLHV�PLJKW�UH-VHHG�DQG�GLH�RII�RQ�WKHLU�RZQ� 
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7RWDO� FRYHU� FURS� ELRPDVV�ZDV� QRW� VLJQLILFDQWO\ GLIIHUHQW�
EHWZHHQ�WKH�VRLO�EXLOGHU DQG�U\H�YHWFK�PL[�DFURVV VHHGLQJ�
PHWKRGV DQG� LUULJDWLRQ� OHYHOV�� 6LPLODUO\�� WKH� SUHVHQFH� RI�
ZHHGV ZDV� QRW� VLJQLILFDQWO\� GLIIHUHQW DFURVV� VHHGLQJ� DQG�
LUULJDWLRQ� PHWKRGV�� H[FHSW� IRU� WKH� U\H�YHWFK� PL[� WKDW�
ZDV GULOO�VHHGHG�DQG�UHFHLYHG ORZ�ZDWHU��7KRVH�SDUWLFXODU�
SORWV�KDG�VLJQLILFDQWO\�PRUH�ZHHG�ELRPDVV�WKDQ�WKH�RWKHU�
U\H�DQG�YHWFK�SORWV� WKDW�ZHUH�EURDGFDVW�VHHGHG��ZLWK�DQG�
ZLWKRXW�LUULJDWLRQ��DQG�GULOO�VHHGHG�ZLWK LUULJDWLRQ�  

6HHGLQJ�0HWKRGV 

7KH�VRLO�EXLOGHU�PL[�KDG�VLJQLILFDQWO\�PRUH�ELRPDVV�ZKHQ�
GULOO� VHHGHG� WKDQ� ZKHQ� LW� ZDV� EURDGFDVW� VHHGHG�� )RU� WKH�
U\H�YHWFK�PL[�� WKHUH�ZDV�QR�VLJQLILFDQW�GLIIHUHQFH� LQ�ELR�
PDVV�ZKHWKHU�WKH�VHHG�PL[HV�ZHUH�EURDGFDVW�RU�GULOO�VHHG�
HG��7KH�VHHGLQJ�UDWH�����OEV��DFUH��ZDV�NHSW�WKH�VDPH�IRU�
ERWK� VHHGLQJ�PHWKRGV� DQG� QRQ-QDWLYH� VHHG�PL[HV��%DVHG�
RQ� RXU� UHVXOWV��ZH�ZRXOG� UHFRPPHQG� LQFUHDVLQJ� WKH� UHF�
RPPHQGHG�VHHGLQJ�UDWH����-��WLPHV�ZKHQ�EURDGFDVW�VHHG�
LQJ� FRYHU� FURSV� DV� FRPSDUHG� WR� GULOO� VHHGLQJ�� %URDGFDVW�
VHHGLQJ�FDQ�RIWHQ�UHVXOW�LQ�PRUH�VSRWW\�FRYHUDJH�RI�D�ILHOG�
DQG�VHHGV�DUH�QRW�EXULHG�DV�GHHS�DV�ZLWK�D�GULOO��ZKLFK�FDQ�
LPSDFW�JHUPLQDWLRQ�UDWHV� 7KDW�EHLQJ�VDLG��EURDGFDVW�VHHG�
LQJ� ZLWK� WKH� UHFRPPHQGHG� UDWH� GLG \LHOG� D� FRQVLGHUDEOH�
DPRXQW� RI� ELRPDVV� IRU� ERWK�PL[HV� DQG� LV� VWLOO EHQHILFLDO�
LI D�GULOO�VHHGHU�LV�QRW�DFFHVVLEOH�DQG�RU�SXUFKDVLQJ�VHHG�DW�
D�KLJKHU�UDWH�LV�QRW�ILQDQFLDOO\�IHDVLEOH�  

7HUPLQDWLRQ�6WUDWHJLHV 

$OWKRXJK�GLVNLQJ�LV�D�ZLGHO\�XVHG�SUDFWLFH�RQ�VPDOO-VFDOH�
DQG�ODUJH-VFDOH�IDUPV�WKURXJKRXW�WKH�6DQ�-RDTXLQ�9DOOH\��
LW�RIWHQ�UHVXOWV�LQ�LQFUHDVHG�OHYHOV�RI�HURVLRQ�DQG�VRLO�FRP�
SDFWLRQ�ZKLFK� FDQ� QHJDWLYHO\� LPSDFW� DLU� TXDOLW\� DQG� VRLO�
DJJUHJDWH� VWDELOLW\� �%DNHU� HW� DO��� ������ +HUQDQ]� HW� DO���
������� ,Q� WKLV� WULDO��ZH� WHVWHG� WZR�DOWHUQDWLYH� WHUPLQDWLRQ�
VWUDWHJLHV�LQ�DGGLWLRQ�WR�GLVNLQJ�WR�VHH�LI�WKHUH�ZDV�DQ�LP�
SDFW�RQ�VRLO�TXDOLW\��7KH�PRVW�LPPHGLDWH�REVHUYDWLRQ�EH�
WZHHQ�WKH�PRZHG�DQG�GLVNHG�SORWV�ZDV�WKDW�WKH�VRLO�RI�WKH�
PRZHG�VHFWLRQ�ZDV�OHVV�VXVFHSWLEOH�WR�HURVLRQ�GXH�WR�WKH�
OD\HU� RI� FRYHU� FURS� UHVLGXH� UHVWLQJ� RQ� WKH� VXUIDFH� RI� WKH�

VRLO��7KH�VRLO�RI�WKH�GLVNHG�VHFWLRQ��RQ�WKH�RWKHU�KDQG��ZDV�
IXOO\�H[SRVHG�WR�WKH�VXQ�DQG�HDVLO\�VXVFHSWLEOH�WR�HURVLRQ�
�FDXVHG� E\� ZLQG� DQG� RWKHU� H[WHUQDO� SK\VLFDO� GLVWXUE�
DQFHV��   

5HWDLQLQJ�UHVLGXH�RQ�WKH�VRLO�VXUIDFH�DOVR�UHGXFHV�HYDSRUD�
WLRQ�RI�ZDWHU� IURP� WKH�VRLO�DQG�KHOSV� WR� UHGXFH�VRLO� WHP�
SHUDWXUH�� $ERXW� D� PRQWK� DIWHU� WHUPLQDWLRQ�� DQ� LQIUDUHG�
WKHUPRPHWHU� ZDV� XVHG� WR� DVVHVV� VRLO� WHPSHUDWXUH� LQ� WKH�
SDUWV� RI� WKH� ILHOG�ZKHUH� WKH� FRYHU� FURS� UHVLGXH� KDV� EHHQ�
GLVNHG�DQG�ZKHUH�WKH�FRYHU�FURS�UHVLGXH�KDG�EHHQ�PRZHG�
DQG�OHIW�RQ�WKH�VRLO¶V�VXUIDFH��7KH�DYHUDJH�WHPSHUDWXUH�RQ�
WKH� SDUW� RI� WKH� ILHOG� ZKHUH� WKH� UHVLGXH� ZDV� GLVNHG� ZDV�
��������)��ZKLOH� WKH�DYHUDJH� WHPSHUDWXUH� IRU� WKH�PRZHG�
VHFWLRQ�ZDV��������)��RYHU����GHJUHHV�FRROHU��:KHQ�VRLO�
WHPSHUDWXUHV� ULVH� DERYH� RSWLPDO� UDQJHV�� SODQW� ZDWHU� DQG�
QXWULHQW�XSWDNH�FDQ�EH�LPSHGHG��'U\��VDQG\�VRLOV�FDQ�KHDW�
XS�YHU\�IDVW�DQG�EDUH�ODQG�KHDWV�IDVWHU�WKDQ�VRLO�WKDW�LV�FRY�
HUHG��([WUHPH�DLU�DQG�VRLO�WHPSHUDWXUH�FDQ�DOWHU�WKH�ZDWHU�
WUDQVSRUW�UDWH�IURP�WKH�VRLO�LQWR�WKH�URRW�DQG�SODQW�V\VWHP��
ZKLFK�FDQ�UHGXFH�SODQW�WUDQVSLUDWLRQ�UDWH�ZKHUH�SODQW�WUDQ�
VSLUDWLRQ�FDQQRW�NHHS�SDFH�ZLWK�KLJK�DWPRVSKHULF�HYDSR�
UDWLYH�GHPDQG� �,UPDN������� &URS�VXUIDFH� UHVLGXH� LV� LP�
SRUWDQW�WR�FRQVLGHU�DV�FRQFHUQV�DERXW�FRYHU�FURSV�DQG�FRQ�
VXPSWLYH�ZDWHU�XVH�ZLOO�OLNHO\�LQFUHDVH�DV�QHZ�JURXQGZD�
WHU� VXVWDLQDELOLW\� SODQV� XQGHU 6*0$� FRPH� LQWR� HIIHFW��
5HFHQW� VWXGLHV� KDYH� IRXQG� WKDW� WKHUH� LV� QRW� D VLJQLILFDQW�
GLIIHUHQFH� LQ� VRLO�PRLVWXUH� EHWZHHQ� FRYHU� FURSSHG� ILHOGV�
DQG�EDUH�VRLO�WKURXJKRXW�WKH�ZLQWHU��ZKLOH�HYDSRWUDQVSLUD�
WLYH� ORVVHV� GXH� WR�ZLQWHU� FRYHU� FURSV� DUH� QHJOLJLEOH� UHOD�
WLYH� WR�EDUH� VRLO� �'H9LQFHQWLV�� ������� ,I� LW� FDQ�EH� VKRZQ�
WKDW�FRYHU�FURS�UHVLGXH�OHIW�RQ�WKH�VRLO�VXUIDFH�DIWHU�WHUPL�
QDWLRQ� FDQ� UHGXFH� HYDSRWUDQVSLUDWLYH� ORVVHV� LQWR� VSULQJ�
DQG�VXPPHU��WKLV�PD\�HQFRXUDJH�PRUH�JURZHUV�WR�FRQVLG�
HU�FRYHU�FURSSLQJ�DV�D�ZDWHU�FRQVHUYLQJ�SUDFWLFH�� �� 

&RYHU�&URS�7ULDO�)LHOG�'D\ 

,Q� $SULO�� ZH� KRVWHG� D� &RYHU� &URS� 7ULDO� )LHOG� 'D\� IRU�
IDUPHUV� DQG� WHFKQLFDO� DVVLVWDQFH� SURYLGHUV�� DQG�ZH�ZHUH�
YHU\� SOHDVHG� ZLWK� KRZ� PDQ\� IDUPHUV� FDPH� RXW� WR� WKH�
HYHQW��$IWHU�ZDONLQJ�WKURXJK�WKH�UHVHDUFK�SORWV�DQG�YLHZ�
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LQJ�GLIIHUHQW�FRYHU�FURSV��ZH�DOO�FRQYHQHG�DQG�KDG�D�JURXS�
GLVFXVVLRQ�� )DUPHUV� VKDUHG� LQVLJKWV� DQG� DVNHG� TXHVWLRQV�
SHUWDLQLQJ� WR� FRYHU� FURS� YDULHWLHV� DQG� WKH�ZD\V� WKH\� FDQ�
LQFRUSRUDWH� WKHP� LQWR� WKHLU� FXUUHQW� IDUP� PDQDJHPHQW�
SUDFWLFHV��7KHLU�PDLQ� FRQFHUQV�ZHUH� UHODWHG� WR� DFFHVVLQJ�
SURSHU�DQG�DIIRUGDEOH�HTXLSPHQW��DV�ZHOO�DV�EXLOGLQJ�VRLO�
KHDOWK�DQG�VRLO�VWUXFWXUH�RQ�WKHLU�IDUPV�  

$IWHU�WKH�FRYHU�FURS�ILHOG�GD\��ZH�VHQW�RXW�D�IDUPHU�IHHG�
EDFN� VXUYH\� WR� DWWHQGHHV� ZKLFK� LQFOXGHG� WDNH-DZD\V� RQ�
WKH� GLIIHUHQW� SODQWLQJ� PHWKRGV�� WLPLQJ� RI� SODQWLQJ�� DQG�
XVLQJ�UHVLGHQW�YHJHWDWLRQ� WR�NHHS�VRLO�FRYHUHG��)XWXUH�UH�
VHDUFK�LGHDV�IURP�IDUPHUV�LQFOXGHG�IRFXVLQJ�RQ�FRYHU�FURS�
PL[HV� WKDW� GR� QRW� KDUERU� SHVWV� IRU� VXEVHTXHQW� FURSV� DQG�
HYDOXDWLQJ� KRZ� FRYHU� FURSV� FDQ� LPSDFW� VRLO� RUJDQLVPV��
VXFK�DV�QHPDWRGHV��4XHVWLRQV�UHPDLQHG�DERXW� WKH� LPSDFW�
RI� FRYHU� FURSSLQJ� SUDFWLFHV� DQG� ZDWHU� FRQVHUYDWLRQ�� OLNH�
WKH�DGYDQWDJH�RI�XVLQJ�PXOFK�DQG�KRZ�FKDQJHV�LQ�VRLO�RU�
JDQLF�PDWWHU�PD\�LPSDFW�ZDWHU�XVH��2WKHUV�DVNHG�IRU�SUDF�
WLFDO�LQIRUPDWLRQ�DURXQG�FRYHU�FURSSLQJ��VXFK�DV�SUHSDULQJ�
WKH�JURXQG�DQG�PHWKRGV�RI�LUULJDWLRQ�   

&RQFOXVLRQ 

7KLV�WULDO�ORRNHG�DW�KRZ�WKLV�HFRORJLFDOO\�EHQHILFLDO�SUDF�
WLFH�FDQ�EH�LQFRUSRUDWHG�SUDFWLFDOO\�RQ�IDUPV��7KLV�LQTXLU\�
LQFOXGHG� FRPSDULQJ� GLIIHUHQW� VHHGLQJ� DQG� WHUPLQDWLRQ�
WHFKQLTXHV�� DQG� UHFRJQL]LQJ�–� WKURXJK� IDUPHUV¶� IHHGEDFN�
LQ�JURXS�GLVFXVVLRQV�DQG�D�VXUYH\�–�WKH�ILQDQFLDO�FKDOOHQJ�
HV� IDUPHUV� IDFH� LQ� DFTXLULQJ� WKH� QHFHVVDU\� HTXLSPHQW� WR�
SODQW�� WHUPLQDWH�� DQG�SXUFKDVH� FRYHU�FURS� VHHG��:KDW�ZH�
GLVFRYHUHG�ZDV�WKDW�ERWK�GULOO�DQG�EURDGFDVW�VHHGLQJ�VWUDW�
HJLHV� IDUHG� ZHOO� LQ� SURGXFLQJ� D� FRQVLGHUDEOH� DPRXQW� RI�
FRYHU�FURS�ELRPDVV��ZLWK�WKH�GULOO�VHHG�KDYLQJ�VLJQLILFDQW�
O\�PRUH�ELRPDVV�IRU�WKH�VRLO�EXLOGHU�VHHG�PL[�� ,Q�UHJDUGV�
WR� WHUPLQDWLRQ� PHWKRGV�� PRZLQJ� LV� UHFRPPHQGHG� IRU�
EXLOGLQJ� VRLO� KHDOWK� DQG� VWUXFWXUH� EHFDXVH� LW� UHVXOWHG� LQ�
FRROHU�VRLO�WHPSHUDWXUHV�DQG�OHVV�REVHUYHG�WRS�VRLO�ORVV�  

3XUFKDVLQJ� WKH� VHHG� DQG� HTXLSPHQW� IRU� JURZLQJ� FRYHU�
FURSV� ZDV� D�PDLQ� FRQFHUQ� IRU� JURZHUV� LQWHUHVWHG� LQ� WKLV�
SUDFWLFH��7KH�SDSHU�RXWOLQHG�VRPH�VWUDWHJLHV�IDUPHUV�FRXOG�
XVH�WR�UHGXFH�FRVWV�VXFK�DV�PL[LQJ�DQG�PDWFKLQJ�GLIIHUHQW�
SULFHG�VHHGV�DQG�UHDFKLQJ�RXW�WR�ORFDO�DJHQFLHV�DQG�RUJDQ�
L]DWLRQV� WR� DSSO\� IRU� FRYHU� FURS� LQFHQWLYH� SURJUDPV�� LQ�
DGGLWLRQ� WR� YRFDOL]LQJ� WKDW� LW� VWLOO� UHPDLQV�GLIILFXOW� WR� DF�
FHVV� HTXLSPHQW� HYHQ� ZLWK� JUDQWV�� 3URJUDPV� ORFDO� WR� WKH�
&HQWUDO�9DOOH\�DQG�&DOLIRUQLD�DW�ODUJH�LQFOXGH�  

· ;HUFHV�6RFLHW\��1RQSURILW��-�KWWSV���ZZZ�[HUFHV�RUJ�

· 6HHGV�IRU�%HHV�SURJUDP�-KWWSV���
ZZZ�SURMHFWDSLVP�RUJ�VHHGV-IRU-EHHV�KWPO

· &')$¶V�+HDOWK\�6RLOV�3URJUDP�-�
KWWSV���ZZZ�FGID�FD�JRY�RHIL�
KHDOWK\VRLOV�LQFHQWLYHVSURJUDP�KWPO

· 86'$�15&6�(4,3�3URJUDP�-�KWWSV���
ZZZ�QUFV�XVGD�JRY�ZSV�SRUWDO�QUFV�PDLQ�
QDWLRQDO�FRQWDFW�ORFDO�

,Q� WKH� IXWXUH��ZH�DUH� LQWHUHVWHG� LQ� WHVWLQJ�RXW�PRUH�FRYHU�
FURS� VHHG�PL[HV�� HVSHFLDOO\� WKRVH� WKDW�ZLOO� QRW� RQO\� SUR�
YLGH�ELRGLYHUVLW\�DERYH�DQG�EHQHDWK�WKH�VRLO��EXW�DOVR�VHHG�
PL[HV�WKDW�DUH�HFRQRPLFDOO\�SUDFWLFDO�IRU�IDUPHUV��:H�DUH�
DOVR� LQWHUHVWHG� LQ� WULDOLQJ� SHUHQQLDO� FRYHU� FURSV� �ZKLFK�
DOVR�KDYH�WKH�SRWHQWLDO�WR�UHGXFH�RYHUKHDG�FRVWV��DQG�VXP�
PHU� FRYHU� FURSV�� )LQDOO\��ZH� SODQ� WR� FRQWLQXH� WR� HQJDJH�
ZLWK� IDUPHUV� WR� DVVHVV�ZKDW� LV�ZRUNLQJ� DQG� QRW�ZRUNLQJ�
RQ� WKHLU� IDUPV�� ZLWK� D� IRFXV� RQ� ZDWHU� FRQVHUYDWLRQ� DQG�
SHVW� PDQDJHPHQW�� WZR� DUHDV� RI� LQWHUHVW� EURXJKW� XS� E\�
IDUPHUV�LQ�RXU�JURXS�GLVFXVVLRQ�DQG�VXUYH\�UHVSRQVHV�  

 &RQWDFW�,QIRUPDWLRQ� 
· JR\�+ROOLQJVZRUWK��7DEOH�*UDSHV�$GYLVRU��7XODUH�DQG�

.LQJV�&RXQWLHV��-�jR\KROOLQJVZRUWK#XFDQU�HGX
· -HVVLH�.DQWHU��$VVLVWDQW�6SHFLDOLVW�-�

MDNDQWHU#XFDQU�HGX�
· /LOLDQ�7KDR[DRFKD\��6PDOO�)DUPV�&RPPXQLW\���������

(GXFDWRU -�OLOWKDR[#XFDQU�HGX
· 6XNKPRQ\�%UDU��$PHUL&RUSV�)HOORZ -����������������������

VXNKPRQ\EUDU#EHUNHOH\�HGX

https://www.xerces.org/
https://www.projectapism.org/seeds-for-bees.html
https://www.cdfa.ca.gov/oefi/healthysoils/
https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/contact/local/
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6RXUFHV� 

%DNHU��-�%���6RXWKDUG��5�-��DQG�0LWFKHOO��-�3����������$JULFXOWXUDO�'XVW�3URGXFWLRQ�LQ�6WDQGDUG�DQG�&RQVHUYDWLRQ�7LOODJH�6\VWHPV�LQ�WKH�6DQ�-RDTXLQ�
9DOOH\��-��(QYLURQ��4XDO�����������-������KWWSV���GRL�RUJ���������MHT��������� 

'H9LQFHQWLV�$��6ROLV�6��5LFH�6��=DFFDULD�'��6Q\GHU�5��0DVNH\�0��*RPHV�$��*DXGLQ�$��0LWFKHOO�-����������,PSDFWV�RI�ZLQWHU�FRYHU�FURSSLQJ�RQ�
VRLO�PRLVWXUH�DQG�HYDSRWUDQVSLUDWLRQ�LQ�&DOLIRUQLD
V�VSHFLDOW\�FURS�ILHOGV�PD\�EH�PLQLPDO�GXULQJ�ZLQWHU�PRQWKV��&DOLI�$JU���������-
��� KWWSV���GRL�RUJ���������FD�����D�����  

+HUQDQ]��-��/���/ySH]��5���1DYDUUHWH��/���	�6iQFKH]-*LUyQ��9���������$SULO������/RQJ-WHUP�HIIHFWV�RI�WLOODJH�V\VWHPV�DQG�URWDWLRQV�RQ�VRLO�VWUXFWXUDO�
VWDELOLW\�DQG�RUJDQLF�FDUERQ�VWUDWLILFDWLRQ�LQ�VHPLDULG�FHQWUDO�6SDLQ��6RLO�DQG�7LOODJH�5HVHDUFK��5HWULHYHG�-XQH����������IURP�KWWSV���
ZZZ�VFLHQFHGLUHFW�FRP�VFLHQFH�DUWLFOH�SLL�6����������������"YLD��'LKXE 

,UPDN��6���DQG�0XWLLEZD��'����������2Q�WKH�G\QDPLFV�RI�FDQRS\�UHVLVWDQFH��*HQHUDOL]HG-OLQHDU�HVWLPDWLRQ�DQG�LWV�UHODWLRQVKLSV�ZLWK�SULPDU\�PLFUR�
PHWHRURORJLFDO�YDULDEOHV��:DWHU�5HVRXUFHV�5HVHDUFK�����-����:�������GRL��������������:5������� 

0LWFKHOO��-��3���6KUHVWKD��$���	�,UPDN��6����������7UDGH-RIIV�EHWZHHQ�ZLQWHU�FRYHU�FURS�SURGXFWLRQ�DQG�VRLO�ZDWHU�GHSOHWLRQ�LQ�WKH�6DQ�-RDTXLQ�9DO�
OH\��&DOLIRUQLD� -RXUQDO�RI�6RLO�DQG�:DWHU�&RQVHUYDWLRQ� ����������–���� KWWSV���GRL�RUJ���������MVZF��������� 

0LWFKHOO��-��3���6KUHVWKD��$���0DWKHVLXV��.���6FRZ��.��0���6RXWKDUG��5��-���+DQH\��5��/���6FKPLGW��5���0XQN��'�6��	�+RUZDWK��:��5����������&RYHU�
FURSSLQJ�DQG�QR-WLOODJH�LPSURYH�VRLO�KHDOWK�LQ�DQ�DULG�LUULJDWHG�FURSSLQJ�V\VWHP�LQ�&DOLIRUQLD¶V�6DQ�-RDTXLQ�9DOOH\��86$��6RLO�DQG�7LOODJH�
5HVHDUFK����������-����  

6KDFNHOIRUG��*��(���.HOVH\��5���	�'LFNV��/����������(IIHFWV�RI�FRYHU�FURSV�RQ�PXOWLSOH�HFRV\VWHP�VHUYLFHV��7HQ�PHWD-DQDO\VHV�RI�GDWD�IURP�DUDEOH�
IDUPODQG�LQ�&DOLIRUQLD�DQG�WKH�0HGLWHUUDQHDQ� /DQG�8VH�3ROLF\� ����������� KWWSV���GRL�RUJ���������M�ODQGXVHSRO������������ 

8QJHU��3��:���	�9LJLO��0��)����������&RYHU�FURS�HIIHFWV�RQ�VRLO�ZDWHU�UHODWLRQVKLSV��-RXUQDO�RI�6RLO�DQG�:DWHU�&RQVHUYDWLRQ��5HWULHYHG�-XQH����
������IURP�KWWS���ZZZ�MVZFRQOLQH�RUJ�FRQWHQW����������DEVWUDFW 

7KLV�LV�DQ�DEEUHYLDWHG�YHUVLRQ�RI�D�ORQJHU�DUWLFOH��7R�UHDG�WKH�IXOO�OHQJWK�DUWLFOH�������������������
KWWSV���XFDQU�HGX�VLWHV�6RLOVBDQGB1XWULHQWV�3XEOLFDWLRQV� 

$V� \RX� KDYH� SUREDEO\� UHDOL]HG� IURP� WKH� DUWLFOH� WLWOH� DQG�
E\OLQH�� ,�KDYH�FKDQJHG�MREV��EXW�DP�VWLOO�ZRUNLQJ�IRU�8&�
$15��$V� RI�0D\����� ,� VWRSSHG� EHLQJ� WKH�1XWULHQW�0DQ�
DJHPHQW�6RLO�4XDOLW\�$GYLVRU�IRU�)UHVQR��0DGHUD��.LQJV��
DQG�7XODUH�&RXQWLHV��DQG�ZLOO�QRZ�IRFXV�RQ�7DEOH�*UDSHV�
LQ� 7XODUH� DQG�.LQJV� &RXQWLHV� RQO\�� %HLQJ� DQ� DGYLVRU� LQ�
WKLV�DUHD�KDV�EHHQ�D�JUHDW�H[SHULHQFH�DQG�,�HQMR\HG�JHWWLQJ�
WR�ZRUN�ZLWK�$QWKRQ\� DQG� WKH�15&6�RYHU� WKH� ODVW� WKUHH�
\HDUV��,�KDYH�OHDUQHG�D�ORW�DQG�,�ORRN�IRUZDUG�WR�DSSO\LQJ�
PXFK�RI� WKDW�NQRZOHGJH� WR�P\�QHZ�MRE�� ,�DP�H[FLWHG�IRU�
WKLV� RSSRUWXQLW\� WR� EH� WKH� WDEOH� JUDSH� DGYLVRU�� EHFDXVH� LW�
ZLOO�DOORZ�PH�WR�FRQWLQXH�ZRUNLQJ�LQ�P\�ORFDO�FRPPXQLW\�
LQ�D�ORQJ-WHUP�SRVLWLRQ� 

6R�� ZKDW� GRHV� WKDW� PHDQ� IRU� WKLV� QHZVOHWWHU"� :HOO�� WKLV�
ZLOO� EH� WKH� ODVW� WLPH� ,� VHQG�RXW�2Q� WKH�6RLO�+RUL]RQ��EXW�
$QWKRQ\� ZLOO� FRQWLQXH� WR� SXEOLVK� LW� IRU� KLV� QRUWK� YDOOH\�
FRQWDFWV��)RU�WKRVH�RI�\RX�ZKR�DUH�LQWHUHVWHG�LQ�JUDSHV�� ,�
ZLOO�EHJLQ�FRQWULEXWLQJ�WR�D�TXDUWHUO\�QHZVOHWWHU�FDOOHG�9LW�
7LSV���,�ZLOO�EH�FROODERUDWLQJ�RQ�LW�ZLWK�P\�IHOORZ�YLWLFXO�
WXUH�DGYLVRUV� UDQJLQJ� IURP�.HUQ� WR�0HUFHG�FRXQWLHV��DQG�
WKH�QH[W�HGLWLRQ�ZLOO�EH�FRPLQJ�RXW�VRRQ��)RU�WKRVH�RI�\RX�
ZRUNLQJ�ZLWK�RWKHU�FRPPRGLWLHV�LQ�)UHVQR�0DGHUD�.LQJV�
7XODUH�&RXQWLHV�� ,� HQFRXUDJH�\RX� WR�FKHFN�RXW� WKH�QHZV�
OHWWHUV�RI�RXU�RWKHU�DGYLVRUV�LQ�WKH�DUHD�� 

,I�\RX�KDYH�DQ\�VXJJHVWLRQV�RQ�UHVHDUFK�RU�H[WHQVLRQ�WRS�
LFV�UHODWHG�WR�WDEOH�JUDSHV�WKDW�\RX�WKLQN�,�VKRXOG�ZRUN�RQ��
SOHDVH� OHW�PH�NQRZ��$OVR�� IHHO� IUHH� WR� UHDFK�RXW�ZLWK�DQ\�
TXHVWLRQV� 0\ new phone number is (559) 684-3313 and 
my HPDLO ZLOO UHPDLn MR\KROOLQJVZRUWK#XFDQU�HGX.

0\� QHZ� ZHEVLWH� LV� KWWSV���FHWXODUH�XFDQU�HGX�
$JULFXOWXUH����9LWLFXOWXUH�� ZKHUH� \RX� FDQ� ILQG� LQIRU�
PDWLRQ� DERXW� JUDSHV� DQG� WKH� 9LW� 7LSV� QHZVOHWWHU�
�VRPHWLPHV�FDOOHG�*UDSH�1RWHV�� 

1HZVOHWWHUV�DQG�RWKHU�H[WHQVLRQ�RXWOHWV 

KWWSV���XFDQU�HGX�VLWHV�'DLU\�&DOLIRUQLDB'DLU\B1HZVOHWWHU� 

KWWSV���FHWXODUH�XFDQU�HGX�QHZOHWWHUV�)LHOGB&URSB-
B1XWULHQWB1RWHV� 

KWWSV���XFDQU�HGX�VLWHV�1XWB&URSV�)URPBWKHB6KHOO� 

KWWSV���FHWXODUH�XFDQU�HGX�QHZOHWWHUVB�������,QBDB1XWVKHOOB��� 

KWWSV���XFDQU�HGX�VLWHV�OLYHVWRFNDQGQDWXUDOUHVRXUFHV�1HZV� 

KWWSV���ZZZ�VMYWDQGY�FRP� 

KWWSV���ZZZ�JURZLQJWKHYDOOH\SRGFDVW�FRP� 

7KDQNV��DQG�ORRNLQJ�IRUZDUG�WR�ZRUNLQJ�ZLWK�\RX�LQ�P\�
QHZ�FDSDFLW\� 

+ROOLQJVZRUWK�6KLIWLQJ�)RFXV�IURP�6RLOV�WR�*UDSHV 
-R\�+ROOLQJVZRUWK��8&&(�7DEOH�*UDSH�$GYLVRU��7XODUH�DQG�.LQJV�&RXQW\ 

https://ucanr.edu/sites/Soils_and_Nutrients/Publications/
https://cetulare.ucanr.edu/Agriculture782/Viticulture/
https://ucanr.edu/sites/Dairy/California_Dairy_Newsletter/
https://cetulare.ucanr.edu/newletters/Field_Crop_-_Nutrient_Notes/
https://ucanr.edu/sites/Nut_Crops/From_the_Shell/
https://cetulare.ucanr.edu/newletters_898819/In_a_Nutshell_84/
https://ucanr.edu/sites/livestockandnaturalresources/News/
https://www.sjvtandv.com/
https://www.growingthevalleypodcast.com/
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:DVWH�1RW��:DQW�1RW—0RQLWRU�QLWURJHQ�DYDLODELOLW\�RI�IDOO-DSSOLHG�FRPSRVW�����������������
DQG�NQRZ�ZKDW�WR�H[SHFW�LQ�WKH�VSULQJ 

$QWKRQ\�)XOIRUGï�DQG�=KHQJ�:DQJ� 
�1XWULHQW�0DQDJHPHQW�DQG�6RLO�4XDOLW\�$GYLVRU���9HJHWDEOH�&URSV�DQG�,UULJDWLRQ�$GYLVRU 

7R� DFFRPSOLVK� WKH� VWDWHZLGH� JRDO� RI� UHGXFLQJ� ODQGILOOHG�
RUJDQLF�ZDVWH�E\�����EHIRUH������� LW� LV� QHFHVVDU\� WR� UH�
PRYH�D�WKLUG�RI�WKH�WRWDO�ZDVWH�FXUUHQWO\�HQWHULQJ�ODQGILOOV�
LQ�&DOLIRUQLD�� D� WDOO� WDVN� LQGHHG��&UHDWLQJ� DOWHUQDWLYH� GLV�
SRVDO� RSWLRQV� IRU� ODUJH� DPRXQWV� RI� \DUG� DQG� IRRG� ZDVWH�
ZLOO�EH�UHTXLUHG�WR�PHHW�UHGXFWLRQ�WDUJHWV��2QH�RSWLRQ�LV�WR�
XVH� WKHVH� ZDVWH� DV� D� VRXUFH� RI� ³JUHHQZDVWH´� FRPSRVW��
ZKLFK� LV� ZLGHO\� XVHG� LQ� DJULFXOWXUDO� FURS� SURGXFWLRQ� WR�
LPSURYH�VRLO�KHDOWK�DQG�DIIHFW�VRLO�QLWURJHQ�DYDLODELOLW\��,Q�
WKH�SUHYLRXV�LVVXHV�RI�2Q�WKH�6RLO�+RUL]RQ�DQG�9HJHWDEOH�
9LHZV�1HZVOHWWHUV��ZH�GLVFXVVHG�WKH�QLWURJHQ�DYDLODELOLW\�
RI� WKH�³JUHHQZDVWH´�FRPSRVW�DSSOLHG� WR� VXE-VXUIDFH�GULS-
LUULJDWHG�SURFHVVLQJ� WRPDWR�ILHOGV� LQ�IDOO������DQG�VKDUHG�
VRPH� SUHOLPLQDU\� UHVXOWV�� 7R� EULHIO\� UHFDS�� JUHHQZDVWH�
FRPSRVW� �*:&�� GHULYHG� IURP� \DUG� WULPPLQJV� DQG� IRRG�
ZDVWH� ZDV� REWDLQHG� IURP� 5HFRORJ\� 2UJDQLFV� �9HUQDOLV��
&$��ZLWK�DQ�DYHUDJH�PRLVWXUH�FRQWHQW�RI������WRWDO�QLWUR�
JHQ�RI������DQG�&�1�RI�������&RPSRVW�ZDV�VXUIDFH�EURDG�
FDVW�LQ�WKH�IDOO������WR�WZR�SURFHVVLQJ�WRPDWR�ILHOGV��37)��
DQG� 37)��� QHDU� 3DWWHUVRQ�� &$� DW� UDWHV� RI� ��� ���� DQG� ���
WRQV�DFUH�� $IWHU� FRPSRVW� DSSOLFDWLRQ�� LQRUJDQLF� QLWURJHQ�
DQG� QLWURJHQ� PLQHUDOL]HG� IURP� FRPSRVW� ZDV� PRQLWRUHG�
GXULQJ�WKH�IDOO�DQG�ZLQWHU�PRQWKV�DQG�ZDV�FRQWLQXHG�XQWLO�
MXVW� SULRU� WR� WUDQVSODQWLQJ� LQ� WKH� VSULQJ� ������ 1RZ�� ZH�
KDYH�ILQDOL]HG�WKH�UHVXOWV�IURP�WKLV�PRQWKO\�PHDVXUHPHQW�
RI�VRLO�LQRUJDQLF�QLWURJHQ�DQG�ZRXOG�OLNH�WR�GLVFXVV�D�IHZ�
NH\� WDNHDZD\V� WR�NHHS�LQ�PLQG�ZKHQ�FRQVLGHULQJ�IDOO�DS�
SOLFDWLRQ� RI� FRPSRVW� DV� D� VXSSOHPHQWDO� IHUWLOL]HU� RU� VRLO�
DPHQGPHQW����������� 

.H\�7DNHDZD\V� 

'RQ¶W�*XHVV��6RLO�7HVW 

7KH�LQRUJDQLF�QLWURJHQ�UHPDLQLQJ�LQ�WKH�VRLO�EHWZHHQ�FURS�
KDUYHVW�DQG�QH[W�SODQWLQJ�LV�FRPPRQO\�NQRZQ�DV�UHVLGXDO�
QLWURJHQ��:KLOH�UHVLGXDO�QLWURJHQ�FDQ�FRPH�IURP�GLIIHUHQW�
VRXUFHV��HYHQ�WKH�VRLO�LWVHOI��WKH�ELJJHVW�FRQWULEXWRU�LV�W\SL�
FDOO\�WKH�QLWURJHQ�LQ�IHUWLOL]HU�WKDW�KDV�QRW�EHHQ�WDNHQ�XS�E\�
WKH�FURS�GXULQJ�WKH�JURZLQJ�VHDVRQ��7KLV�UHVLGXDO�LQRUJDQ�
LF�QLWURJHQ�UHPDLQV�LQ�WKH�VRLO�EXW�FDQ�EH�ORVW� WR�OHDFKLQJ�
GXH�WR�ZLQWHU�SUHFLSLWDWLRQ��7KH�UHVLGXDO�QLWURJHQ�ZDV�QR�
WLFHDEO\�JUHDWHU�LQ�37)������OEV�1�DFUH��WKDQ�LQ�37)������
OEV� 1�DFUH�� LQ� 1RY-��� ZLWKRXW� FRPSRVW� DSSOLFDWLRQ� DQG�
UHPDLQHG�JUHDWHU�E\�DQ�DYHUDJH�RI����OEV�1�DFUH�GXULQJ�WKH�
ZLQWHU�PRQWKV�� ,QWHUHVWLQJO\��ZH� DOVR� QRWLFHG� D� WZR-WLPH�
JUHDWHU� QLWURJHQ� PLQHUDOL]DWLRQ� IURP� FRPSRVW� LQ� 37)��

FRPSDUHG� WR� 37)�� DFURVV� WKH� �-PRQWK� RII-VHDVRQ� SHULRG�
�'HF-��� WR�0DU-�����:KLOH�ZH� FDQQRW� GUDZ� D� GLUHFW� OLQN�
EHWZHHQ�JUHDWHU�LQRUJDQLF�QLWURJHQ�LQ�37)��DQG�WKH�JUHDW�
HU�QLWURJHQ�PLQHUDOL]DWLRQ�UDWH��LW�GRHV�DSSHDU�WKDW�FRPSRVW�
ZDV� D� VRXUFH� RI� UHVLGXDO� VRLO� QLWURJHQ� LQ� ERWK� ILHOGV� EH�
WZHHQ� IDOO� DSSOLFDWLRQ� DQG� VSULQJ� WUDQVSODQWLQJ�� 5HVLGXDO�
VRLO�QLWURJHQ�FDQ�EH�YHU\�GLIIHUHQW�DPRQJ�ILHOGV�UHFHLYLQJ�
D� VLPLODU� DPRXQW� RI� FRPSRVW� LQ� WKH� IDOO�� 7KHUHIRUH�� DF�
FRXQWLQJ� IRU� UHVLGXDO� QLWURJHQ� ZLWK� VRLO� WHVWLQJ� UHPRYHV�
WKH�JXHVVZRUN�IURP�IHUWLOL]HU�QLWURJHQ�UDWH�DGMXVWPHQWV�LQ�
WKH�VSULQJ��� 

0RQLWRU� 6RLO� ,QRUJDQLF� 1LWURJHQ� DIWHU� &RPSRVW�
$SSOLFDWLRQ 

$�VXEVWDQWLDO� GHFUHDVH�RI� VRLO� LQRUJDQLF�QLWURJHQ�ZDV�RE�
VHUYHG� ZLWKRXW� FRPSRVW� RU� ZLWK� WKH� UDWH� RI� ��� WRQV�DFUH�
DSSOLHG� RQH� PRQWK� WKHUHDIWHU� �'HF-���� LQ� ERWK� ILHOGV�
�)LJXUH� ���� +RZHYHU�� WKH� UHODWLYHO\� ORZ� FRQFHQWUDWLRQ� RI�
VRLO�LQRUJDQLF�QLWURJHQ�WHQGHG�WR�ODVW�IRU�WKUHH�PRQWKV�ZLWK�
WKH� FRPSRVW� DSSOLFDWLRQ� RI� ��� WRQV�DFUH� LQ� ERWK� ILHOGV��
$FURVV�ERWK�ILHOGV��LQRUJDQLF�QLWURJHQ�LQFUHDVHG�E\�DQ�DY�
HUDJH�RI����OEV�1�DFUH�IURP�RQH�WR�IRXU�PRQWKV�DIWHU�FRP�
SRVW� DSSOLFDWLRQ�� 7KLV� VXJJHVWV� WKDW� DOWKRXJK� WKHUH� LV� DQ�
LQFUHDVLQJ�WUHQG�RI�VRLO�LQRUJDQLF�1�EHJLQQLQJ�WZR�PRQWKV�
DIWHU� FRPSRVW� DSSOLFDWLRQ�� WKH� LQLWLDO� GHFUHDVH� WKDW� RF�
FXUUHG�ZLWKLQ�D�PRQWK�RI�FRPSRVW�DSSOLFDWLRQ�PD\�RYHUDOO�
SHUVLVW�IRU�VHYHUDO�PRQWKV��)LJXUH�����&RQVHTXHQWO\��LW�PD\�
EH�QHFHVVDU\�WR�GHOD\�VRLO�WHVWLQJ�LQ�FRPSRVWHG�ILHOGV�XQWLO�
VSULQJ�ZKHQ�QLWURJHQ�VRLO�WHVWV�SURYLGH�D�EHWWHU�LQGLFDWLRQ�
RI�WKH�DPRXQW�RI�UHVLGXDO�QLWURJHQ�LQ�WKH�VRLO�SULRU�WR�SODQW�
LQJ� 



ϳ 

(VWLPDWH�1LWURJHQ�$YDLODELOLW\�IURP�&RPSRVW 

(VWLPDWLQJ� WKH� DPRXQW� RI� QLWURJHQ� LQ� FRPSRVW� WKDW� PD\�
EHFRPH� SODQW-DYDLODEOH� DIWHU� DSSOLFDWLRQ� LV� GLIILFXOW� EH�
FDXVH� WKHUH� DUH�QXPHURXV� IDFWRUV� WKDW� FDQ� DIIHFW�QLWURJHQ�
PLQHUDOL]DWLRQ�LQ�VRLO��7KH�UHVXOWV�RI�WKLV�SURMHFW�UHYHDOHG�
DQ�DYHUDJH�RI�����37)���DQG������37)���RI�WKH�WRWDO�QL�
WURJHQ� LQ� JUHHQZDVWH� FRPSRVW� ZDV� LQ� DQ� LQRUJDQLF�SODQW�
DYDLODEOH�IRUP�WKUHH�PRQWKV�DIWHU�DSSOLFDWLRQ��:KLOH�WKHVH�
HVWLPDWHV� RI� SODQW-DYDLODEOH� QLWURJHQ� IURP� FRPSRVW� DUH�
JUHDWHU�WKDQ�SUHYLRXV�UHSRUWV��WKLV�LV�QRW�QHFHVVDULO\�D�VXU�
SULVH� GXH� WR� WKH� VLWH-VSHFLILF� HIIHFW� RI� FURS� URWDWLRQ� DQG�
PDQDJHPHQW� RQ� QLWURJHQ� PLQHUDOL]DWLRQ�� 0RQWKO\� PRQL�
WRULQJ�RI�QLWURJHQ�DYDLODELOLW\�FDQ�EH�WLPH�FRQVXPLQJ�DQG�
ODERU� LQWHQVLYH�� KRZHYHU�� WKHUH� LV� DQ� RQOLQH� GHFLVLRQ-
VXSSRUW� WRRO� �KWWS���JHLVVHOHU�XFGDYLV�HGX�
$PHQGPHQWB&DOFXODWRU�KWPO�� FDSDEOH� RI� HVWLPDWLQJ� KRZ�
PXFK�RI�WKH�WRWDO�QLWURJHQ�LQ�FRPSRVW�ZLOO�EH�PLQHUDOL]HG�
EDVHG�RQ�WKH�DSSOLFDWLRQ�GDWH��UDWH��DQG�GHSWK�RI�FRPSRVW�
LQFRUSRUDWLRQ�� &RPELQLQJ� HVWLPDWHG� QLWURJHQ� PLQHUDOL]D�
WLRQ�IURP�RQOLQH�GHFLVLRQ�VXSSRUW�WRROV�ZLWK�LQ-ILHOG�PRQL�
WRULQJ�ZRXOG�SURYLGH�D�EHWWHU�SUHGLFWLRQ�RI�WKH�DPRXQW�RI�
UHVLGXDO�QLWURJHQ�SUHVHQW� LQ� WKH�VRLO�SULRU� WR�VSULQJ�SODQW�
LQJ�� 

)LJXUH����,QRUJDQLF�QLWURJHQ�FRQFHQWUDWLRQ��OEV�1�DFUH��PHDVXUHG�EHWZHHQ�
1RYHPEHU�������1RY-����DQG�0DUFK�������0DU-������IROORZLQJ�DSSOLFD�
WLRQ�RI���RU����WRQV�DFUH�RI�JUHHQZDVWH�FRPSRVW�LQ�WZR�SURFHVVLQJ�WRPDWR�
ILHOGV��37)��DQG�37)���QHDU�3DWWHUVRQ��&$�LQ�2FWREHU������ 

5HVRXUFHV 

1LWURJHQ�$FFXPXODWLRQ�LQ�3URFHVVLQJ�7RPDWR�)LHOGV�)ROORZLQJ�)DOO-DSSOLHG�&RPSRVW��������2Q�WKH�6RLO�+RUL]RQ��9ROXPH����,VVXH����KWWSV���
FHVWDQLVODXV�XFDQU�HGX�QHZVB����2QB7KHB6RLOB+RUL]RQ�� 

�����5HVHDUFK�3URMHFWV��������9HJHWDEOH�9LHZV��6SULQJ�������,VVXH����KWWSV���FHVWDQLVODXV�XFDQU�HGX�QHZVB����9HJB9LHZV�� 
1LWURJHQ�&DOFXODWRU�IRU�3URFHVVLQJ�7RPDWRHV��KWWS���JHLVVHOHU�XFGDYLV�HGX�7RPDWRB1B&DOFXODWRU�KWPO� 

1LWURJHQ�0LQHUDOL]DWLRQ�IURP�2UJDQLF�$PHQGPHQWV��KWWS���JHLVVHOHU�XFGDYLV�HGX�$PHQGPHQWB&DOFXODWRU�KWPO� 
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7KH�8QLYHUVLW\�RI�&DOLIRUQLD��'LYLVLRQ�RI�$JULFXOWXUH�DQG�1DWXUDO�5HVRXUFHV��8&�$15��SURKLELWV�GLVFULPLQDWLRQ�DJDLQVW�RU�KDUDVVPHQW�RI�DQ\�SHUVRQ�LQ�DQ\�RI�LWV�SURJUDPV�RU�DFWLYLWLHV�RQ�
WKH� EDVLV� RI� UDFH�� FRORU�� QDWLRQDO� RULJLQ�� UHOLJLRQ�� VH[�� JHQGHU�� JHQGHU� H[SUHVVLRQ�� JHQGHU� LGHQWLW\�� SUHJQDQF\� �ZKLFK� LQFOXGHV� SUHJQDQF\�� FKLOGELUWK�� DQG� PHGLFDO� FRQGLWLRQV� UHODWHG� WR�
SUHJQDQF\�RU�FKLOGELUWK���SK\VLFDO�RU�PHQWDO�GLVDELOLW\��PHGLFDO�FRQGLWLRQ��FDQFHU-UHODWHG�RU�JHQHWLF�FKDUDFWHULVWLFV���JHQHWLF�LQIRUPDWLRQ��LQFOXGLQJ�IDPLO\�PHGLFDO�KLVWRU\���DQFHVWU\��PDULWDO�
VWDWXV��DJH��VH[XDO�RULHQWDWLRQ��FLWL]HQVKLS��VWDWXV�DV�D�SURWHFWHG�YHWHUDQ�RU�VHUYLFH�LQ�WKH�XQLIRUPHG�VHUYLFHV��DV�GHILQHG�E\�WKH�8QLIRUPHG�6HUYLFHV�(PSOR\PHQW�DQG�5HHPSOR\PHQW�5LJKWV�
$FW�RI������>86(55$@���DV�ZHOO�DV�VWDWH�PLOLWDU\�DQG�QDYDO�VHUYLFH��8&�$15�SROLF\�SURKLELWV�UHWDOLDWLRQ�DJDLQVW�DQ\�HPSOR\HH�RU�SHUVRQ�LQ�DQ\�RI�LWV�SURJUDPV�RU�DFWLYLWLHV�IRU�EULQJLQJ�D�
FRPSODLQW�RI�GLVFULPLQDWLRQ�RU�KDUDVVPHQW��8&�$15�SROLF\�DOVR�SURKLELWV�UHWDOLDWLRQ�DJDLQVW�D�SHUVRQ�ZKR�DVVLVWV�VRPHRQH�ZLWK�D�FRPSODLQW�RI�GLVFULPLQDWLRQ�RU�KDUDVVPHQW��RU�SDUWLFLSDWHV�LQ�
DQ\�PDQQHU� LQ�DQ� LQYHVWLJDWLRQ�RU�UHVROXWLRQ�RI�D�FRPSODLQW�RI�GLVFULPLQDWLRQ�RU�KDUDVVPHQW��5HWDOLDWLRQ� LQFOXGHV�WKUHDWV��LQWLPLGDWLRQ��UHSULVDOV��DQG�RU�DGYHUVH�DFWLRQV�UHODWHG�WR�DQ\�RI� LWV�
SURJUDPV�RU�DFWLYLWLHV��8&�$15�LV�DQ�(TXDO�2SSRUWXQLW\�$IILUPDWLYH�$FWLRQ�(PSOR\HU��$OO�TXDOLILHG�DSSOLFDQWV�ZLOO�UHFHLYH�FRQVLGHUDWLRQ�IRU�HPSOR\PHQW�DQG�RU�SDUWLFLSDWLRQ�LQ�DQ\�RI�LWV�
SURJUDPV�RU�DFWLYLWLHV�ZLWKRXW�UHJDUG�WR�UDFH��FRORU��UHOLJLRQ��VH[��QDWLRQDO�RULJLQ��GLVDELOLW\��DJH�RU�SURWHFWHG�YHWHUDQ�VWDWXV��8QLYHUVLW\�SROLF\�LV�LQWHQGHG�WR�EH�FRQVLVWHQW�ZLWK�WKH�SURYLVLRQV�
RI�DSSOLFDEOH�6WDWH�DQG�)HGHUDO� ODZV��,QTXLULHV�UHJDUGLQJ�WKH�8QLYHUVLW\¶V�HTXDO�HPSOR\PHQW�RSSRUWXQLW\�SROLFLHV�PD\�EH�GLUHFWHG�WR��-RKQ�,��6LPV��$IILUPDWLYH�$FWLRQ�&RPSOLDQFH�2IILFHU�
DQG� 7LWOH� ,;� 2IILFHU�� 8QLYHUVLW\� RI� &DOLIRUQLD�� $JULFXOWXUH� DQG� 1DWXUDO� 5HVRXUFHV�� ����� 6HFRQG� 6WUHHW�� 'DYLV�� &$� ������� ������ ���-� ������ (PDLO�� MVLPV#XFDQU�HGX��:HEVLWH�� KWWS���
XFDQU�HGX�VLWHV�DQUVWDII�'LYHUVLW\�$IILUPDWLYH�$FWLRQ�� 
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