
ϭ 

,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� UDLQ�
IHG�FRYHU�FURSV�ZHUH�IHHGLQJ�WKH�VRLO�DQG�SUHYHQWLQJ�HURVLRQ� 

7KLV�\HDU��ZH�ZDQWHG�WR�UHSOLFDWH�RXU�WULDO�DQG�LQFOXGH�FRYHU�
FURS�PL[HV�ZLWK�VSHFLHV�WKDW�SHUIRUPHG�ZHOO�ZLWK� ORZ�ZDWHU�
LQ� RXU� SUHYLRXV� WULDO�� DV� ZHOO� DV� 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� LQ�D�UDQGRPL]HG�EORFN�
GHVLJQ� RQ� 'HFHPEHU� ��� ����� XVLQJ� WZR� GLIIHUHQW� SODQWLQJ�

PHWKRGV��KDOI�RI�WKH�SORWV�ZHUH�GULOO�VHHGHG�XVLQJ�D�6FKPHLVHU�
VHHG� GULOO� DQG� WKH� RWKHU� KDOI�ZHUH� EURDGFDVW� VHHGHG� XVLQJ� D�
IHUWLOL]HU�VSUHDGHU��7DEOH���RXWOLQHV�WKH�PL[HV�SODQWHG�DQG�WKH�
VHHGLQJ�UDWHV�XVHG��7KH�HDVW�VLGH�RI�WKH�ILHOG�ZDV�LUULJDWHG���
WLPHV�WKURXJKRXW�WKH�VHDVRQ��UHFHLYLQJ�����´�RI�VXSSOHPHQWDO�
LUULJDWLRQ� YLD� VROLG� VHW� VSULQNOHUV��ZKLOH� WKH�ZHVW� VLGH� RI� WKH�
ILHOG� UHFHLYHG� DQ� LQLWLDO� ����´� RI� LUULJDWLRQ� WR� KHOS� ZLWK�
JHUPLQDWLRQ�EXW�ZDV�WKHQ�GHSHQGHQW�RQ�UDLQIDOO�� 

&RYHU� FURSV� ZHUH� WHUPLQDWHG� RQ� $SULO� ��� XVLQJ� YDULRXV�
WHUPLQDWLRQ� PHWKRGV�� ���� RI� WKH� SORWV� ZHUH� PRZHG� DQG� WKH�
FURS�UHVLGXH�ZDV�OHIW�RQ�WKH�VRLO�VXUIDFH������RI�WKH�SORWV�ZHUH�
PRZHG�DQG�WKH�UHVLGXH�ZDV�GLVNHG�LQWR�WKH�VRLO��DQG�WKH�ILQDO�
���� ZHUH� OHIW� VWDQGLQJ� WR� DVVHVV� ZKHQ� WKH� GLIIHUHQW� VSHFLHV�
PLJKW� UH-VHHG� DQG� GLH� RII� RQ� WKHLU� RZQ�ZLWKRXW�PHFKDQLFDO�
WHUPLQDWLRQ�� 

7KH� KHLJKW� RI� GLIIHUHQW� FRYHU� FURS� VSHFLHV� LV� LPSRUWDQW� WR�
FRQVLGHU� EHFDXVH� LW� FDQ� DIIHFW�PDQDJHPHQW� SUDFWLFHV� DURXQG�
WHUPLQDWLQJ� FRYHU� FURSV�� 'LIIHUHQW� VL]HG� HTXLSPHQW� PLJKW�
QHHG� WR� EH� XVHG� WR� WHUPLQDWH� WKH� FRYHU� FURSV� RI� GLIIHULQJ�
KHLJKWV��$GGLWLRQDOO\�� WDOOHU� VSHFLHV�� RU� ³KLJK-JURZLQJ� FRYHU�
FURSV´�� PD\� EH� EHWWHU� VXLWHG� IRU� DQQXDO� FURSODQG� GXULQJ�
IDOORZ�SHULRGV�DQG�VKRUWHU�JURZLQJ�VSHFLHV��RU�³ORZ-JURZLQJ�
FRYHU�FURSV´��PLJKW�EH�SUHIHUUHG�LQ�EHWZHHQ�WUHH�FURSV� 

+HLJKW� PHDVXUHPHQWV� ZHUH� WDNHQ� DW� SHDN� IORZHULQJ� WLPH��
GXULQJ�WKH�ILUVW�ZHHN�RI�$SULO��,Q�WKH�QDWLYH�IORZHU�VHHG�PL[��
WKH� ILGGOHQHFN� ZDV� VLJQLILFDQWO\� WDOOHU� WKDQ� WKH� RWKHU� WKUHH�
QDWLYH� IORZHU� VSHFLHV�� 8QGHU� ERWK� LUULJDWLRQ� DQG� VHHGLQJ�
UHJLPHQV��U\H�JUHZ�WR�EH�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��
UHJDUGOHVV�RI� VHHGLQJ�DQG� LUULJDWLRQ�PHWKRGV��%HWZHHQ�JUDVV�
VSHFLHV��WKH�U\H�ZDV�VLJQLILFDQWO\�WDOOHU�WKDQ�WKH�WULWLFDOH�� 

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�
SODQWHG� ZLWK� WKH� GULOO� VHHGHU� DQG� UHFHLYHG� ORZ� ZDWHU�� WKRVH�
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� 
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&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�SODQW�
HG�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� 3ODQWLQJ�ZLWK�WKH�VHHG�GULOO 
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 ����´�RI�LUULJDWLRQ�ZDV�DSSOLHG�IRU�JHUPLQDWLRQ 

,UULJDWLRQ 

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

,UULJDWLRQ�VSULQNOHU�SLSHV�LQ�EHWZHHQ�SORWV 

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

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

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�DV�
VHVV�ZKHQ�WKH�GLIIHUHQW�VSHFLHV�PLJKW�UH-
VHHG�DQG�GLH�RII�RQ�WKHLU�RZQ

&RYHU�FURSV�EHLQJ�PRZHG 

: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�� 

+HLJKW�DQG�%LRPDVV 

7KH�KHLJKW�RI�GLIIHUHQW�FRYHU�FURS�VSHFLHV�LV�LPSRUWDQW�WR�FRQ�
VLGHU�EHFDXVH� LW� FDQ� DIIHFW�PDQDJHPHQW�SUDFWLFHV� DURXQG� WHU�
PLQDWLQJ� FRYHU� FURSV��'LIIHUHQW� VL]HG� HTXLSPHQW�PLJKW� QHHG�
WR� EH� XVHG� WR� WHUPLQDWH� WKH� FRYHU� FURSV� RI� GLIIHULQJ� KHLJKWV��
$GGLWLRQDOO\�� WDOOHU� VSHFLHV�� RU� ³KLJK-JURZLQJ� FRYHU� FURSV´��
PD\�EH�EHWWHU�VXLWHG�IRU�DQQXDO�FURSODQG�GXULQJ�IDOORZ�SHULRGV�
DQG� VKRUWHU� JURZLQJ� VSHFLHV�� RU� ³ORZ-JURZLQJ� FRYHU� FURSV´��
PLJKW�EH�SUHIHUUHG�LQ�EHWZHHQ�WUHH�FURSV� 

+HLJKW�PHDVXUHPHQWV�ZHUH�WDNHQ�DW�SHDN�IORZHULQJ�WLPH��GXU�
LQJ�WKH�ILUVW�ZHHN�RI�$SULO��,Q�WKH�QDWLYH�IORZHU�VHHG�PL[��WKH�
ILGGOHQHFN�ZDV�VLJQLILFDQWO\� WDOOHU� WKDQ� WKH�RWKHU� WKUHH�QDWLYH�
IORZHU� VSHFLHV�� 8QGHU� ERWK� LUULJDWLRQ� DQG� VHHGLQJ� UHJLPHQV��
U\H�JUHZ�WR�EH�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��UHJDUGOHVV�
RI�VHHGLQJ�DQG�LUULJDWLRQ�PHWKRGV��%HWZHHQ�JUDVV�VSHFLHV��WKH�
U\H�ZDV�VLJQLILFDQWO\�WDOOHU�WKDQ�WKH�WULWLFDOH�� 

7RWDO� FRYHU� FURS� ELRPDVV�ZDV� QRW� VLJQLILFDQWO\� GLIIHUHQW� EH�
WZHHQ�WKH�VRLO�EXLOGHU�DQG�U\H�YHWFK�PL[�DFURVV�VHHGLQJ�PHWK�
RGV�DQG�LUULJDWLRQ�OHYHOV��6LPLODUO\��WKH�SUHVHQFH�RI�ZHHGV�ZDV�
QRW�VLJQLILFDQWO\�GLIIHUHQW�DFURVV�VHHGLQJ�DQG�LUULJDWLRQ�PHWK�
RGV�� H[FHSW� IRU� WKH� U\H�YHWFK� PL[� WKDW� ZDV� SODQWHG� ZLWK� WKH�
GULOO�VHHGHU�DQG�UHFHLYHG�ORZ�ZDWHU��WKRVH�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� 

0HDVXULQJ�FRYHU�FURS�SODQW�KHLJKW 

%URDGFDVW�VHHGLQJ 



ϰ 

6HSDUDWHG�VSHFLHV�IRU�VRLO�EXLOGHU�PL[�ELRPDVV�VDPSOHV  6HSDUDWHG�VSHFLHV�IRU�U\H�DQG�YHWFK�PL[�ELRPDVV�VDPSOHV 
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6HHGLQJ�0HWKRGV 

.H\� 4XHVWLRQ�� :KLFK� VHHGLQJ� PHWKRG� ZLOO� \LHOG� WKH� PRVW�
FRYHU�FURS�JURZWK"� 

7KH� VRLO� EXLOGHU� PL[� KDG� VLJQLILFDQWO\� PRUH� ELRPDVV� ZKHQ�
GULOO� VHHGHG� WKDQ�ZKHQ� LW�ZDV� EURDGFDVW� VHHGHG�� )RU� WKH� U\H�
DQG�YHWFK�PL[��WKHUH�ZDV�QR�VLJQLILFDQW�GLIIHUHQFH�LQ�ELRPDVV�
ZKHWKHU� WKH� VHHG�PL[HV�ZHUH� EURDGFDVW� RU� GULOO� VHHGHG��:H�
VXVSHFW�WKLV�RXWFRPH�PLJKW�KDYH�WR�GR�ZLWK�WKH�PDQ\�VL]HV�RI�
VHHGV� SUHVHQW� LQ� WKH� VRLO� EXLOGHU�PL[��'XH� WR� WKH� YDULHW\� RI�
VHHG�VL]HV��GULOO�VHHGLQJ�WKH�VRLO�EXLOGHU�PL[�GLUHFWO\�LQWR�WKH�
VRLO� PLJKW� KDYH� UHVXOWHG� LQ� KLJKHU� JHUPLQDWLRQ� VXFFHVV� UDWH�
WKDQ� LI� WKH� VHHGV�ZHUH� EURDGFDVW� RQWR� WKH� VRLO�� 7KH� U\H� DQG�
YHWFK�PL[�RQO\�KDV�WZR�W\SHV�RI�VHHG�WKDW�DUH�UHODWLYHO\�VPDOO�
LQ�VL]H��WKLV�FRXOG�H[SODLQ�ZK\�JHUPLQDWLRQ�UDWHV�DQG��FRQVH�
TXHQWO\�� ELRPDVV� GLG� QRW� VLJQLILFDQWO\� GLIIHU� DFURVV� VHHGLQJ�
PHWKRGV� 

1RWH�-�7KH�VHHGLQJ�UDWH�ZDV�NHSW�WKH�VDPH�ZKLOH�VHHGLQJ�ZLWK�
WKH�EURDGFDVW�DQG�GULOO�VHHGHU��7KLV�GLIIHUHQFH�LQ�WKH�FRQFHQ�
WUDWLRQ�RI� VHHGV�PLJKW� DOVR� H[SODLQ�ZK\�� IRU� WKH� VRLO�EXLOGHU�
PL[��WKHUH�ZDV�VLJQLILFDQWO\�PRUH�ELRPDVV�ZKHQ�GULOO�VHHGHG�
WKDQ�ZKHQ�EURDGFDVW�VHHGHG��$OWKRXJK�LW�LV�FRPPRQ�IRU�IDUP�
HUV�WR�LQFUHDVH�WKH�VHHGLQJ�UDWH�ZKHQ�EURDGFDVW�VHHGLQJ��KDY�
LQJ�D�ORZHU�VHHGLQJ�UDWH�ZKHQ�EURDGFDVW�VHHGLQJ�VWLOO�\LHOGHG�
D� FRQVLGHUDEOH� DPRXQW� RI� ELRPDVV� IRU� ERWK� PL[HV� �DERXW�
������ OEV�DFUH� RI� ELRPDVV� IRU� WKH� VRLO� EXLOGHU� PL[� DQG� EH�

WZHHQ������-�������OEV�DFUH�RI�ELRPDVV�IRU�WKH�U\H�DQG�YHWFK�
PL[��DQG�FRXOG�EH�XVHG�WR�UHGXFH�RYHUDOO�H[SHQVHV�ZKHQ�SXU�
FKDVLQJ�FRYHU�FURS�VHHG� 

,UULJDWLRQ�0HWKRGV 

.H\�4XHVWLRQ��'R�,�QHHG�WR� LUULJDWH�P\�FRYHU�FURS��RU�FDQ�,�
UHO\�RQ�UDLQIDOO"�:LOO�FRYHU�FURSV�LPSURYH�WKH�VRLO¶V�DELOLW\�WR�
UHWDLQ�ZDWHU" 

,I�SODQWLQJ� LV�SURSHUO\� WLPHG�ZLWK� WKH�VWDUW�RI�ZLQWHU� UDLQIDOO�
ZKHQ�HVWDEOLVKLQJ�WKH�FRYHU�FURS�VHHG��WKH�QHHG�IRU�LUULJDWLRQ�
DW� JHUPLQDWLRQ�PD\�EH� HOLPLQDWHG� DV� ORQJ�DV� WRR�PXFK� WLPH�
GRHV� QRW� SDVV� EHWZHHQ� LQLWLDO� UDLQIDOO� DQG� VXEVHTXHQW� UDLQ�
HYHQWV��,Q�WKLV�FDVH������´�RI�LUULJDWLRQ�ZDV�DSSOLHG�IRU�JHUPL�
QDWLRQ��IROORZHG�E\�VXEVHTXHQW�UDLQ�HYHQWV�� 

,Q� WHUPV�RI�ZDWHU� HQWHULQJ� WKH� VRLO� SURILOH�� ODVW� \HDU�ZH� VDZ�
KLJKHU� LQILOWUDWLRQ� UDWHV� ZKHQ� FRYHU� FURS� URRWV� ZHUH� LQ� WKH�
JURXQG�FRPSDUHG�WR�WKH�EDUH�VRLO�EHIRUH�WKH�FRYHU�FURSV�ZHUH�
SODQWHG��7KLV�\HDU��ZH�FRPSDUHG�LQILOWUDWLRQ�EHWZHHQ�WKH�GLI�
IHUHQW�WHUPLQDWLRQ�PHWKRGV�DQG�IRXQG�SORWV�WKDW�ZHUH�PRZHG�
ZLWK�UHVLGXH�UHWDLQHG�RQ�WKH�VXUIDFH�KDG�D�KLJKHU�DYHUDJH�LQ�
ILOWUDWLRQ� UDWH� ������� LQ��KU��� WKDQ� WKH�SORWV� WKDW�ZHUH�PRZHG�
DQG� GLVNHG� ������ LQ�KU���� 7KLV� LV� OLNHO\� GXH� WR� WKH� IDFW� WKDW�
GLVNLQJ�FDXVHV�JUHDWHU�GLVWXUEDQFH�WR�VRLO�VWUXFWXUH��LQFOXGLQJ�
WKH�GHVWUXFWLRQ�RI�FKDQQHOV�FUHDWHG�E\�SODQW�URRWV�� 



ϲ 

%ORRP�7LPH 

.H\�4XHVWLRQ��+RZ�FDQ�FRYHU�FURSV�DWWUDFW�PRUH�SROOLQDWRUV�
WR�P\�IDUP" 

$QRWKHU�EHQHILW�RI�FRYHU�FURSSLQJ�LV�WKDW�LW�SURYLGHV�SROOLQD�
WRU� UHVRXUFHV�� ,Q� RXU� WULDO�� WKH� VHHG� PL[� RI� QDWLYH� IORZHUV�
VHHPHG�WR�IORZHU�LQ�VXFFHVVLRQ��SURYLGLQJ�UHVRXUFHV�IRU�SROOL�
QDWRUV� RYHU� D� ORQJ� SHULRG� RI� WLPH�� 7KH� ILGGOHQHFN� VWDUWHG�
EORRPLQJ�DW�WKH�HQG�RI�-DQXDU\��IROORZHG�E\�WKH�UHG�PDLGV�LQ�
PLG-)HEUXDU\��7KHQ�WKH�\HOORZUD\�JROGILHOGV�EORRPHG�LQ�PLG
-0DUFK�� DQG� ILQDOO\� WKH� WLG\� WLSV�EORVVRPHG� WRZDUGV� WKH� HQG�
RI�0DUFK��,Q�WKH�VRLO�EXLOGHU�PL[��EUDVVLFDV�VWDUWHG�IORZHULQJ�
LQ� HDUO\�0DUFK�� IROORZHG� E\� WKH� SHDV�� ,Q� WKH� U\H� DQG� YHWFK�
PL[�� WKH� KDLU\� YHWFK� GLG� QRW� VWDUW� IORZHULQJ� XQWLO� WKH� HQG� RI�
0DUFK� 

,Q�WKLQNLQJ�DERXW�FKRRVLQJ�D�FRYHU�FURS�PL[�WKDW�DWWUDFWV�EH�
ORZJURXQG�ELRGLYHUVLW\�DV�ZHOO�DV�DERYHJURXQG�ELRGLYHUVLW\��
FKRRVLQJ�D�YDULHW\�RI� IORZHULQJ�VSHFLHV� WKDW�EORRP�DW�GLIIHU�
HQW� WLPHV�ZRXOG�EH�VRPHWKLQJ� WR� FRQVLGHU� WR�SURYLGH� D� FRQ�
VLVWHQW� VRXUFH� RI� QXWULHQWV� IRU� SROOLQDWRUV� RYHU� D� SHULRG� RI�
WLPH�� 

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� FRPSDFWLRQ��
ZKLFK� FDQ� QHJDWLYHO\� LPSDFW� DLU� TXDOLW\� DQG� VRLO� DJJUHJDWH�
VWDELOLW\��%DNHU�HW�DO���������+HUQDQ]�HW�DO����������,Q�WKLV�WUL�
DO��ZH�WHVWHG�WZR�DOWHUQDWLYH�WHUPLQDWLRQ�VWUDWHJLHV�LQ�DGGLWLRQ�
WR�GLVNLQJ�WR�VHH�LI�WKHUH�ZDV�DQ�LPSDFW�RQ�VRLO�TXDOLW\�� 

:KHQ� LW� FDPH� WLPH� WR� WHUPLQDWH� FRYHU� FURSV�GXULQJ� WKH� ILUVW�
ZHHN�RI�$SULO��ZH�GLYLGHG�WKH�FRYHU�FURS�SORWV�LQWR�WKUHH�VHF�
WLRQV�� 7KH� ILUVW� VHFWLRQ� ZDV� WHUPLQDWHG� E\� PRZLQJ� DQG� WKH�
FRYHU� FURS� UHVLGXH�ZDV� OHIW� RQ� WKH� VXUIDFH� �OHIW� LPDJH��� WKH�
QH[W� VHFWLRQ� ZDV� PRZHG� DQG� GLVNHG� WR� LQFRUSRUDWH� UHVLGXH�
�FHQWHU� LPDJH���7KH� WKLUG�VHFWLRQ�UHPDLQHG�XQWRXFKHG� WR� VHH�
ZKHQ�FRYHU�FURS�VSHFLHV�ZRXOG�GLH�EDFN�DQG�RU�UH-VHHG�WKHP�
VHOYHV� �ULJKW� LPDJH��� 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�GLVWXUEDQFHV�� 

5HWDLQLQJ� UHVLGXH� RQ� WKH� VRLO� VXUIDFH� DOVR� KHOSV� ORZHU� VRLO�
WHPSHUDWXUH� DQG� UHGXFH� HYDSRUDWLRQ� RI� ZDWHU� IURP� WKH� VRLO��
$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�OHIW�RQ�WKH�VRLO¶V�VXUIDFH��7KH�DYHUDJH�
WHPSHUDWXUH�ZKHUH�WKH�UHVLGXH�ZDV�GLVNHG�LQ�DQG�WKH�VRLO�VXU�
IDFH� OHIW� EDUH�ZDV���������)��ZKLOH� WKH� DYHUDJH� WHPSHUDWXUH�
ZKHUH�UHVLGXH�ZDV�UHWDLQHG�RQ�WKH�VRLO�VXUIDFH�ZDV��������)��
RYHU����GHJUHHV�FRROHU�WKDQ�WKH�EDUH�VRLO�� 

7KLV�LV�LPSRUWDQW�WR�SD\�DWWHQWLRQ�WR��HVSHFLDOO\�LQ�WKH�FRQWH[W�
RI�WKH�&HQWUDO�9DOOH\¶V�KLJK-KHDW�VXPPHUV��EHFDXVH�WKH�RSWL�
PDO� VRLO� WHPSHUDWXUH� IRU� SODQWLQJ� DQG� JURZLQJ�PRVW� YHJHWD�
EOHV�LV����� WR����)��:KHQ�VRLO� WHPSHUDWXUHV�ULVH�DERYH�RSWL�
PDO�UDQJHV��SODQW�ZDWHU�DQG�QXWULHQW�XSWDNH�FDQ�EH�LPSHGHG��
([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� WUDQVSLUDWLRQ�FDQ�
QRW� NHHS� SDFH� ZLWK� KLJK� DWPRVSKHULF� HYDSRUDWLYH� GHPDQG�
�,UPDN�� ������� :KHUHDV�� GU\�� VDQG\� VRLOV� FDQ� KHDW� XS� YHU\�
IDVW��NHHSLQJ�WKH�VRLO�FRYHUHG�FDQ�JUHDWO\�UHGXFH�VRLO�WHPSHUD�
WXUH�DQG�SURWHFW�VRLO�DQG�SODQW�KHDOWK�� 

0RUHRYHU�� FURS� VXUIDFH� UHVLGXH� LV� LPSRUWDQW� WR� FRQVLGHU� DV�
FRQFHUQV� DERXW� FRYHU� FURSV� DQG� FRQVXPSWLYH�ZDWHU�XVH�ZLOO�
OLNHO\� FRQWLQXH� WR� LQFUHDVH� ZKHQ� JURXQGZDWHU� VXVWDLQDELOLW\�
SODQV� XQGHU WKH� 6XVWDLQDEOH� *URXQGZDWHU� 0DQDJHPHQW� $FW�
�6*0$�� 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��DQG�
HYDSRWUDQVSLUDWLYH�ORVVHV�GXH�WR�ZLQWHU�FRYHU�FURSV�DUH�QHJOL�
JLEOH� UHODWLYH� WR� EDUH� VRLO� �'H9LQFHQWLV�� ������� ,I� LW� FDQ� EH�
VKRZQ� WKDW� FRYHU� FURS� UHVLGXH� OHIW� RQ� WKH� VRLO� VXUIDFH� DIWHU�
WHUPLQDWLRQ� FDQ� UHGXFH� HYDSRWUDQVSLUDWLYH� ORVVHV� LQWR� VSULQJ�
DQG� VXPPHU�� WKLV�PD\� HQFRXUDJH�PRUH� JURZHUV� WR� FRQVLGHU�
FRYHU�FURSSLQJ�DV�D�ZDWHU�FRQVHUYLQJ�SUDFWLFH��  

3HDV�DQG�EUDVVLFDV��OHIW��DQG�\HOORZUD\�JROGILHOGV�DQG�WLG\�WLSV��ULJKW��EORRPLQJ�LQ�0DUFK 
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&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�YLHZLQJ�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�� 

/LVWHG� KHUH� DUH� WKH� PDLQ� TXHVWLRQV� FKDOOHQJHV� WKDW� IDUPHUV�
GLVFXVVHG�� DORQJ� ZLWK� UHFRPPHQGDWLRQV� RQ� KRZ� WR� DGGUHVV�
WKRVH�FRQFHUQV� 

· +RZ� FDQ� ,� DFFHVV� WKH� SURSHU� HTXLSPHQW� WR� SODQW� DQG�RU�
WHUPLQDWH�FRYHU�FURSV"

� (TXLSPHQW�� VXFK� DV� GULOO� VHHGHUV� RU�PRZHUV�� FDQ� EH�
H[SHQVLYH�DQG�-�ZLWK�WRGD\¶V�VXSSO\�FKDLQ�GLVUXSWLRQV�
-� DUH� RIWHQ� RQO\� DYDLODEOH� LQ� OLPLWHG� TXDQWLWLHV��7KLV�
SUHVHQWV�D�EDUULHU�IRU�PDQ\�IDUPHUV�ZDQWLQJ�WR�DSSO\�

FRYHU�FURSV��:H�ILUVW�UHFRPPHQG�UHDFKLQJ�RXW�WR�IHO�
ORZ�IDUPHUV�RU�ORFDO�H[WHQVLRQ�DJHQFLHV�WR�VHH�LI�WKHUH�
LV� DQ� HTXLSPHQW-OHQGLQJ� SURJUDP� DYDLODEOH� WKDW�ZLOO�
DOORZ�\RX�WR�OHQG�RU�UHQW�PDFKLQHU\��DQG�RU�DGYRFDW�
LQJ�IRU�VXFK�SURJUDPV�WR�EH�D�EXGJHW�SULRULW\�IRU�WKH�
VWDWH�� ,I� HTXLSPHQW-OHQGLQJ� SURJUDPV� DUH� QRW� DYDLOD�
EOH�LQ�\RXU�DUHD��FRQWDFW�\RXU�ORFDO�H[WHQVLRQ�DJHQF\�
RU�QRQSURILW�RUJDQL]DWLRQV�WR�VHH�LI�DQ\�JUDQW�RSSRUWX�
QLWLHV�H[LVW�IRU�SXUFKDVLQJ�RQ-IDUP�HTXLSPHQW��'LIIHU�
HQW�VHHGLQJ�DQG�WHUPLQDWLQJ�PHWKRGV�FDQ�DOVR�EH�XVHG�
LQ� OLHX� RI� HTXLSPHQW-LQWHQVLYH� SODQWLQJ�WHUPLQDWLQJ�
PHWKRGV��DV�SUHVHQWHG�DERYH�LQ�WKLV�SDSHU�� 

· +RZ� FDQ� ,� EXLOG� VRLO� KHDOWK� DQG� VRLO� VWUXFWXUH� RQ� P\�
IDUP"

° 3ODQWLQJ�GLIIHUHQW�VHHG�PL[HV�FDQ�\LHOG�GLIIHUHQW�RXW�
FRPHV� IRU� WKH� VRLO�� )RU� LQVWDQFH�� LQ� WKH� VRLO� EXLOGHU�
PL[�� WKH� OHJXPHV� �SHDV� DQG� IDYD�EHDQV�� IL[�QLWURJHQ�
DQG�� WKXV�� FRQWULEXWH� WR� WKH� IHUWLOLW\� RI� WKH� VRLO�� WKH�
EUDVVLFDV�KHOS�ORRVHQ�XS�WKH�VRLO�DQG�UHGXFH�FRPSDF�

0RZHG��GLVNHG��DQG�XQWRXFKHG�FRYHU�FURS�SORWV 

6RLO�WHPSHUDWXUHV�RQ�D�GLVNHG�FRYHU�FURS�VHFWLRQ��OHIW��DQG�D�PRZHG�VHFWLRQ��ULJKW�� 
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WLRQ�ZLWK� WKHLU� ILEURXV� URRW� V\VWHP�� DQG� WKH� WULWLFDOH�
KHOSV�WR�LPSURYH�ZDWHU�LQILOWUDWLRQ�DQG�SUHYHQWV�HUR�
VLRQ� ZLWK� LWV� GHQVH� URRW� V\VWHP�� 'HSHQGLQJ� RQ� WKH�
QHHGV�DQG�JRDOV�RI�D�VSHFLILF�IDUP�DQG�LWV�VRLO��FRYHU�
FURS� VSHFLHV� FDQ� EH�PL[HG� DQG�PDWFKHG�� DORQJ�ZLWK�
WKH�UDWLR�RI�WKH�VHHGV�LQ�DQ\�PL[��WR�EHVW�VXSSRUW�VRLO�
KHDOWK�LQ�D�SDUWLFXODU�IDUPLQJ�FRQWH[W� 

· &HUWDLQ� FRYHU� FURS� VHHG� PL[HV� FDQ� EH� H[SHQVLYH�� +RZ�
FDQ�,�PDNH�FRYHU�FURSV�PRUH�DIIRUGDEOH"

° 6RPH� LQFHQWLYH� SURJUDPV� ZLOO� VXEVLGL]H� WKH� FRVW� RI�
FRYHU� FURS� VHHGV� IRU� IDUPHUV� WU\LQJ� FRYHU� FURSV� IRU�
WKH� ILUVW� WLPH��&KRRVLQJ� D� EDODQFH� RI� H[SHQVLYH� DQG�
OHVV�H[SHQVLYH�VHHG�FRPELQDWLRQV�IRU�\RXU�FRYHU�FURS�
LV� DQRWKHU� RSWLRQ� WR� GHFUHDVH� FRYHU� FURS� VHHG� FRVWV��
)RU�LQVWDQFH�� WKH�QDWLYH�ZLOGIORZHU�VHHG�PL[�XVHG�LQ�
WKLV� WULDO�ZDV� VLJQLILFDQWO\�PRUH� FRVWO\� WKDQ� WKH� VRLO�
EXLOGHU� DQG� U\H� DQG� YHWFK� PL[HV�� KRZHYHU�� QDWLYH�
VSHFLHV� WHQG� WR� SHUIRUP� ZHOO� XQGHU� ORZ� ZDWHU� DQG�
SURYLGH�UHVRXUFHV�IRU�QDWLYH�SROOLQDWRUV�DQG�EHQHILFLDO�
LQVHFWV��7KHVH�FRVW-EHQHILWV�FDQ�EDODQFH�RXW�WKH�LQLWLDO�
KLJK�SULFH�RI�QDWLYH�VHHGV� 

$IWHU�WKH�FRYHU�FURS�ILHOG�GD\��ZH�VHQW�RXW�D�IDUPHU�IHHGEDFN�
VXUYH\�WR�DWWHQGHHV�WKDW�LQFOXGHG�WDNH-DZD\V�RQ�WKH�GLIIHUHQW�
SODQWLQJ�WHUPLQDWLRQ�PHWKRGV��SODQWLQJ�WHUPLQDWLRQ�WLPHV��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�HYDO�
XDWLQJ� 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�RUJDQLF�PDWWHU�PD\�
LPSDFW� ZDWHU� XVH�� 2WKHUV� DVNHG� IRU� SUDFWLFDO� LQIRUPDWLRQ�
DURXQG� FRYHU� FURSSLQJ�� VXFK� DV� PHWKRGV� WR� SUHSDUH� WKH�
JURXQG�DQG�DSSO\�LUULJDWLRQ�� 

&RQFOXVLRQ 

7KH� HFRORJLFDO� EHQHILWV� RI� FRYHU� FURSV� DUH� ZHOO-HVWDEOLVKHG�
�0LWFKHOO�HW�DO���������6KDFNHOIRUG�HW�DO���������8QJHU���������
%H\RQG� WKH� HFRORJLFDO� EHQHILWV� RI� FRYHU� FURSV�� WKLV� WULDO� H[�
DPLQHG� KRZ� FRYHU� FURSV� FDQ� EH� LQFRUSRUDWHG� SUDFWLFDOO\� RQ�
IDUPV��:H�FRPSDUHG�GLIIHUHQW�VHHGLQJ�DQG� WHUPLQDWLRQ� WHFK�
QLTXHV��DQG�UHFRJQL]HG�–�WKURXJK�IDUPHUV¶�IHHGEDFN�LQ�JURXS�
GLVFXVVLRQV� DQG� D� VXUYH\� –� WKH� ILQDQFLDO� FKDOOHQJHV� IDUPHUV�
IDFH�LQ�DFTXLULQJ�WKH�QHFHVVDU\�HTXLSPHQW�WR�SXUFKDVH��SODQW��
DQG�WHUPLQDWH�FRYHU�FURSV��,Q�JHQHUDO��PDQ\�IDUPHUV�DUH�LQWHU�
HVWHG� LQ� WKH� SUDFWLFH� RI� FRYHU� FURSSLQJ�� EXW� WKH\� GR� QRW� DO�
ZD\V�KDYH�WKH�UHVRXUFHV�WR�GR�VR�� 

:KDW�ZH�GLVFRYHUHG�ZDV�WKDW�ERWK�GULOO�DQG�EURDGFDVW�VHHGLQJ�
VWUDWHJLHV� IDUHG�ZHOO� LQ� SURGXFLQJ� D� FRQVLGHUDEOH� DPRXQW� RI�
FRYHU� FURS� ELRPDVV��ZLWK� WKH� GULOO� VHHG� KDYLQJ� VLJQLILFDQWO\�
PRUH�ELRPDVV�IRU�WKH�VRLO�EXLOGHU�VHHG�PL[��,Q�UHJDUGV�WR�WHU�
PLQDWLRQ�PHWKRGV��PRZLQJ�LV�UHFRPPHQGHG�IRU�EXLOGLQJ�VRLO�
KHDOWK�DQG�VWUXFWXUH�EHFDXVH�LW�UHVXOWHG�LQ�FRROHU�VRLO�WHPSHUD�
WXUHV��OHVV�REVHUYHG�HURVLRQ��DQG�D�KLJKHU�LQILOWUDWLRQ�UDWH�� 

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� UH�
GXFH� FRVWV� VXFK� DV� PL[LQJ� DQG� PDWFKLQJ� GLIIHUHQW� SULFHG�
VHHGV��UHDFKLQJ�RXW�WR�ORFDO�DJHQFLHV�DQG�RUJDQL]DWLRQV�WR�DS�
SO\�IRU�FRYHU�FURS�LQFHQWLYH�SURJUDPV��DQG�YRFDOL]LQJ�WKDW�LW�
UHPDLQV�GLIILFXOW� WR�DFFHVV�HTXLSPHQW�HYHQ�ZLWK�JUDQWV��3UR�
JUDPV�ORFDO�WR�WKH�&HQWUDO�9DOOH\�DQG�&DOLIRUQLD��DW�ODUJH��WKDW�
IDUPHUV�FDQ�DSSO\�WR�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\�SURYLGH�ELRGL�
YHUVLW\� 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�SRWHQ�
WLDO�WR�UHGXFH�RYHUKHDG�FRVWV��DQG�VXPPHU�FRYHU�FURSV��)LQDO�
O\��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��LQWHU�
HVW�EURXJKW�XS�E\�IDUPHUV�LQ�RXU�JURXS�GLVFXVVLRQ�DQG�VXUYH\�
UHVSRQVHV� *URXS�GLVFXVVLRQ�ZLWK�ORFDO�IDUPHUV�DW�WKH�&RYHU�&URS�7ULDO�)LHOG�'D\ 

https://www.xerces.org/
https://www.projectapism.org/seeds-for-bees.html
https://www.cdfa.ca.gov/oefi/healthysoils/IncentivesProgram.html
https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/contact/local/
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&RQWDFW�,QIRUPDWLRQ� 

· -R\�+ROOLQJVZRUWK��7DEOH�*UDSHV�$GYLVRU��7XODUH�DQG�
.LQJV�&RXQWLHV��-�MR\KROOLQJVZRUWK#XFDQU�HGX

· -HVVLH�.DQWHU��$VVLVWDQW�6SHFLDOLVW�-�MDNDQWHU#XFDQU�HGX

· /LOLDQ�7KDR[DRFKD\��6PDOO�)DUPV�&RPPXQLW\�(GXFDWRU�-�
OLOWKDR[#XFDQU�HGX

· 6XNKPRQ\�%UDU��*UL]]O\&RUSV�)HOORZ�
VXNKPRQ\EUDU#EHUNHOH\�HGX

6RXUFHV� 

%DNHU��-�%���6RXWKDUG��5�-��DQG�0LWFKHOO��-�3����������$JULFXO�
WXUDO�'XVW�3URGXFWLRQ�LQ�6WDQGDUG�DQG�&RQVHUYDWLRQ�7LOO�
DJH�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�$��0LWFKHOO�-����������,P�
SDFWV�RI�ZLQWHU�FRYHU�FURSSLQJ�RQ�VRLO�PRLVWXUH�DQG�HYDS�
RWUDQVSLUDWLRQ�LQ�&DOLIRUQLD
V�VSHFLDOW\�FURS�ILHOGV�PD\�EH�
PLQLPDO�GXULQJ�ZLQWHU�PRQWKV��&DOLI�$JU���������-����
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