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D I S C L A I M E R

This consultant’s  report was funded by Environment Canada under the Fraser River Action Plan
through its Fraser Pollution Abatement Office Environment Canada is not responsible for the content
of this report but has made it available for public distribtution

Any comments  regarding this report should be forwarded  to:

Technology and Pollution Prevention Section
Environment Canada
224 West Esplanade
North Vancouver, B.C.
V7M 3H7
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7DEOH����5HWDLO�)HUWLOL]HU�6DOHV ��

7DEOH����&HQVXV�RI�$JULFXOWXUH�'DWD ��

7DEOH����&HQVXV�RI�$JULFXOWXUH�'DWD���&KDQJHV ��

7DEOH����&HQVXV�RI�$JULFXOWXUH�'DWD���6HOHFWHG�5DWLRV ��

7DEOH����,QGXVWULDO�3URGXFW�3ULFH�,QGH[HV ��

7DEOH����&RPPHUFLDO�)HUWLOL]HU�8VH�LQ�WKH�6XPDV�5LYHU�DQG�0DWVTXL�6ORXJK
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�

�����,1752'8&7,21

7KLV�UHSRUW�VXPPDUL]HV�LQIRUPDWLRQ�FROOHFWHG�RQ�UHFHQW�WUHQGV�LQ�WKH�XVH�RI�FRPPHUFLDO
IHUWLOL]HUV�LQ�/RZHU�)UDVHU�9DOOH\�DJULFXOWXUH���5HWDLO�IHUWLOL]HU�VDOHV�GDWD�REWDLQHG�IURP
WKH�&DQDGLDQ�)HUWLOL]HU�,QVWLWXWH��&DQDGLDQ�)HUWLOL]HU�,QVWLWXWH����������DQG�:HVWHUQ
&DQDGD�)HUWLOL]HU�$VVRFLDWLRQ�������������DQG�VHOHFWHG�GDWD�IURP�WKH������DQG�����
&HQVXVHV�RI�$JULFXOWXUH��6WDWLVWLFV�&DQDGD������D������E��������������������ZHUH
FRPSLOHG���'DWD�RQ�FRPPHUFLDO�IHUWLOL]HU�XVH�LQ�WKH�6XPDV�5LYHU�DQG�0DWVTXL�6ORXJK
:DWHUVKHGV�LQ�������FROOHFWHG�E\�*UDVV5RRWV�3URMHFW�0DQDJHPHQW��*UDVV5RRWV�
�������ZDV�DOVR�VXPPDUL]HG���5HSUHVHQWDWLYHV�RI�/RZHU�)UDVHU�9DOOH\�IHUWLOL]HU
VXSSOLHUV��WKH�%&�0LQLVWU\�RI�$JULFXOWXUH��)LVKHULHV�DQG�)RRG�DQG�$JULFXOWXUH�DQG�$JUL�
)RRG�&DQDGD�ZHUH�LQWHUYLHZHG�WR�REWDLQ�WKHLU�REVHUYDWLRQV�RI�DQG�FRPPHQWV�RQ�UHFHQW
WUHQGV�LQ�ORFDO�IHUWLOL]HU�XVDJH�

7KLV�UHSRUW�XSGDWHV�VRPH�RI�WKH�GDWD�FRQWDLQHG�LQ�DQG�UHIHUV�WR�D�SUHYLRXV�UHSRUW�RQ
WKH�XVH�RI�FRPPHUFLDO�IHUWLOL]HUV�LQ�WKH�/RZHU�)UDVHU�9DOOH\���$SSOLFDWLRQ�RI�,QRUJDQLF
)HUWLOL]HUV�LQ�WKH�/RZHU�)UDVHU�9DOOH\���'DWD�6XPPDU\�5HSRUW���%ULVELQ�DQG�5XQND�
������

�����5(7$,/�)(57,/,=(5�6$/(6

'DWD�RQ�UHWDLO�IHUWLOL]HU�VDOHV�LQ�&DQDGD�DUH�FRPSLOHG�E\�WKH�&DQDGLDQ�)HUWLOL]HU
,QVWLWXWH���5HFHQW�VDOHV�GDWD�IRU�6RXWKHUQ�%ULWLVK�&ROXPELD�DUH�SUHVHQWHG�LQ�7DEOH���

7KH�GDWD�SUHVHQWHG�LQFOXGHV�WKH�WRWDO�UHWDLO�VDOHV�LQ�WHUPV�RI�WRQQHV�RI�QLWURJHQ��1��
SKRVSKDWH��3�2����SRWDVK��.�2��DQG�VXOSKXU��6���UHSRUWHG�RQ�WKH�EDVLV�RI�D��IHUWLOL]HU
\HDU����$�IHUWLOL]HU�\HDU�HQGV�-XQH����

7KH�6RXWKHUQ�%ULWLVK�&ROXPELD�DUHD�LV�DOO�RI�%&�H[FHSW�IRU�WKH�3HDFH�5LYHU�DUHD���7KLV
GDWD�LV�QRW�DYDLODEOH�IRU�VPDOOHU�JHRJUDSKLF�DUHDV�

7KH�WRWDO�UHWDLO�VDOHV�LQFOXGH�DOO�UHWDLO�VDOHV�ZKHWKHU�IRU�DJULFXOWXUDO�RU�QRQ�DJULFXOWXUDO
XVHV���1R�HIIRUW�KDV�EHHQ�PDGH�WR�HVWLPDWH�ZKDW�SURSRUWLRQ�RI�WKHVH�VDOHV�ZHUH�IRU
DJULFXOWXUDO�SXUSRVHV�

7KH�GDWD�VKRZV�FRQVLGHUDEOH�YDULDWLRQ�LQ�\HDUO\�VDOHV�IURP������WR�SUHVHQW��EXW�QR
REYLRXV�WUHQGV�XS�RU�GRZQ�

�����&(1686�2)�$*5,&8/785(�'$7$

6HOHFWHG�/RZHU�)UDVHU�9DOOH\�GDWD�IURP�WKH������DQG������&HQVXVHV�RI�$JULFXOWXUH��E\
5HJLRQDO�'LVWULFW��DUH�SUHVHQWHG�LQ�7DEOH���

5HJLRQDO�'LVWULFW�ERXQGDULHV�FKDQJHG�EHWZHHQ�WKH������DQG�WKH������&HQVXV���7KH
IRUPHU�&HQWUDO�)UDVHU�9DOOH\�DQG�)UDVHU�&KHDP�5HJLRQDO�'LVWULFWV�DUH�QRZ�SDUW�RI�WKH
)UDVHU�9DOOH\�5HJLRQDO�'LVWULFW���7KH�)UDVHU�9DOOH\�5HJLRQDO�'LVWULFW�DOVR�LQFOXGHV�WKDW
SRUWLRQ�RI�WKH�IRUPHU�'HZGQH\�$ORXHWWH�5HJLRQDO�'LVWULFW�HDVW�RI�WKH�0LVVLRQ���0DSOH
5LGJH�PXQLFLSDO�ERXQGDU\���7KH�QHZ�*UHDWHU�9DQFRXYHU�5HJLRQDO�'LVWULFW�LQFOXGHV�WKH
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IRUPHU�*UHDWHU�9DQFRXYHU�5HJLRQDO�'LVWULFW�SOXV�WKDW�SRUWLRQ�RI�WKH�IRUPHU�'HZGQH\�
$ORXHWWH�5HJLRQDO�'LVWULFW�ZHVW�RI�WKH�0LVVLRQ���0DSOH�5LGJH�PXQLFLSDO�ERXQGDU\�

7DEOH���SUHVHQWV�WKH�VDPH�GDWD�DV�/RZHU�)UDVHU�9DOOH\�WRWDOV�DQG�VKRZV�WKH�UHSRUWHG
FKDQJHV�IURP������WR������

7KH�IROORZLQJ�GHILQLWLRQV�DSSO\�WR�WKLV�GDWD�

/DQG�LQ�FURSV�

�����
x VXP�RI�DOO�DUHDV�UHSRUWHG�IRU�ILHOG�FURSV��WUHH�IUXLWV�DQG�QXWV��EHUULHV�DQG�JUDSHV�

YHJHWDEOHV��QXUVHU\�SURGXFWV�DQG�VRG�
�����
x VXP�RI�DOO�DUHDV�UHSRUWHG�IRU�ILHOG�FURSV��IUXLWV��YHJHWDEOHV��QXUVHU\�SURGXFWV�DQG

VRG�
/DQG�XVHG�IRU�SDVWXUH�LV�QRW�LQFOXGHG�LQ�WKLV�ODQG�XVH�FDWHJRU\�

&RPPHUFLDO�)HUWLOL]HU�8VH�

�����
x WKH�DUHD��LQ�������RQ�ZKLFK�FRPPHUFLDO�IHUWLOL]HU�ZDV�XVHG�
�����
x WKH�DUHD��LQ�������RQ�ZKLFK�FRPPHUFLDO�IHUWLOL]HU�ZDV�XVHG�

)HUWLOL]HU�DQG�/LPH�3XUFKDVHV�

�����
x IHUWLOL]HU�DQG�OLPH�SXUFKDVHV�LQ�������FDOHQGDU�\HDU��RU�IRU�WKH�ODVW�FRPSOHWH

DFFRXQWLQJ��ILVFDO��\HDU�
�����
x IHUWLOL]HU�DQG�OLPH�H[SHQVHV�LQ�������FDOHQGDU�\HDU��

7KH�WRWDO�QXPEHU�RI�IDUPV�UHSRUWLQJ�LQFUHDVHG�E\������IURP������LQ������WR������LQ
������ZKLOH�WKH�WRWDO�UHSRUWHG�DUHD�RI�IDUPV�LQFUHDVHG�E\�����IURP��������KD�WR�������
KD���7KH�DPRXQW�RI�ODQG�LQ�FURSV�DOVR�LQFUHDVHG�E\�����IURP��������KD�WR��������KD�

7KHUH�DUH�SUREOHPV�ZLWK�XVLQJ�&HQVXV�RI�$JULFXOWXUH�GDWD�WR�JHQHUDWH�LQYHQWRU\
LQIRUPDWLRQ�IRU�D�VSHFLILF�JHRJUDSKLF�DUHD���7KH�WZR�PRVW�VLJQLILFDQW�SUREOHPV�DUH
H[SHFWHG�WR�EH�XQGHU�UHSRUWLQJ�E\�SURGXFHUV�DQG�WKH�ZD\�LQ�ZKLFK�WKH�FROOHFWHG�GDWD�LV
SUHVHQWHG�E\�JHRJUDSKLF�DUHD�

:KHQ�&HQVXV�RI�$JULFXOWXUH�GDWD�LV�WDEXODWHG��UHSRUWLQJ�IRU�D�VSHFLILF�JHRJUDSKLF�DUHD
LV�EDVHG�RQ�WKH�ORFDWLRQ�RI�WKH�IDUP�KHDGTXDUWHUV���,I�WKH�IDUP�KHDGTXDUWHUV�LV�ORFDWHG
ZLWKLQ�WKH�VSHFLILHG�DUHD�DOO�OLYHVWRFN��SRXOWU\�DQG�FURSSLQJ�LQIRUPDWLRQ�DVVRFLDWHG�ZLWK
WKDW�IDUP�RSHUDWLRQ�LV�LQFOXGHG�ZKHWKHU�RU�QRW�WKH\�DUH�ORFDWHG�LQ�WKH�VSHFLILHG�DUHD�

1R�HIIRUW�ZDV�PDGH�LQ�WKLV�FXUUHQW�VWXG\�WR�GHWHUPLQH�WR�ZKDW�H[WHQW�WKH�LQFUHDVH�LQ�WKH
QXPEHU�RI�IDUPV�UHSRUWLQJ��WKH�WRWDO�DUHD�RI�IDUPV�DQG�WKH�DPRXQW�RI�ODQG�LQ�FURSV�ZDV
GXH�WR�PRUH�FRPSOHWH�UHSRUWLQJ��WKH�ORFDWLRQ�RI�IDUP�KHDGTXDUWHUV�FDXVLQJ�GDWD�WR�EH
UHSRUWHG�IRU�D�SDUWLFXODU�DUHD�ZKHQ�WKDW�DFWLYLW\�ZDV�RFFXUULQJ�LQ�D�GLIIHUHQW�JHRJUDSKLF
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DUHD�RU�WR�D�WUXH�LQFUHDVH�LQ�WKH�QXPEHU�RI�IDUPV��WRWDO�IDUP�DUHD�DQG�DPRXQW�RI�ODQG�LQ
FURSV���$�WUXH�LQFUHDVH�LQ�WKH�WRWDO�DUHD�RI�IDUPV�ZRXOG�EH�VXUSULVLQJ�

:KLOH�WKH�WRWDO�QXPEHU�RI�IDUPV�UHSRUWLQJ�LQFUHDVHG�E\������WKH�WRWDO�DUHD�UHSRUWHG
DUHD�RI�IDUPV�DQG�WKH�WRWDO�UHSRUWHG�DUHD�RI�FURSV�LQFUHDVHG�E\�RQO\����HDFK�
$OWKRXJK�WKLV�VXJJHVWV�D�GHFUHDVH�LQ�WKH�DYHUDJH�VL]H�RI�IDUPV�DQG�D�GHFUHDVH�LQ�WKH
DYHUDJH�FURSSHG�DUHD�SHU�IDUP��WKLV�GDWD�PD\�LQGLFDWH�D�PRUH�FRPSOHWH�UHSRUWLQJ�E\
VPDOOHU�IDUPV�LQ�WKH������FRPSDUHG�WR������

7KH�QXPEHU�RI�IDUPV�UHSRUWLQJ�FRPPHUFLDO�IHUWLOL]HU�XVH�LQFUHDVHG�E\�����VLPLODU�WR�WKH
���LQFUHDVH�LQ�WKH�QXPEHU�RI�IDUPV�UHSRUWLQJ�ODQG�LQ�FURSV��ZKLOH�WKH�UHSRUWHG�DUHD�RQ
ZKLFK�FRPPHUFLDO�IHUWLOL]HU�ZDV�XVHG�LQFUHDVHG�E\�RQO\����

,Q�ERWK�WKH������DQG������&HQVXV�WKH�QXPEHU�RI�IDUPV�UHSRUWLQJ�IHUWLOL]HU�DQG�OLPH
SXUFKDVHV�RU�H[SHQVHV�ZDV�VLJQLILFDQWO\�JUHDWHU�WKDQ�WKH�QXPEHU�RI�IDUPV�UHSRUWLQJ
IHUWLOL]HU�XVH���7KH�QXPEHU�RI�IDUPV�UHSRUWLQJ�IHUWLOL]HU�DQG�OLPH�SXUFKDVHV�RU�H[SHQVHV
LQFUHDVHG�E\������FRPSDUHG�WR�D����LQFUHDVH�LQ�WKH�QXPEHU�RI�IDUPV�UHSRUWLQJ
FRPPHUFLDO�IHUWLOL]HU�XVH�

)HUWLOL]HU�SXUFKDVHV�UHSRUWHG�LQ������ZHUH�����JUHDWHU�WKDQ�WKH�IHUWLOL]HU�DQG�OLPH
H[SHQVHV�UHSRUWHG�LQ�������KRZHYHU�IHUWLOL]HU�SULFHV�LQFUHDVHG�VXEVWDQWLDOO\�GXULQJ�WKLV
SHULRG���&KDQJHV�LQ�IHUWLOL]HU�SULFHV�DUH�GLVFXVVHG�LQ�6HFWLRQ���

,Q�DQ�HIIRUW�WR�RYHUFRPH�WKH�SUREOHPV�DVVRFLDWHG�ZLWK�FRPSDULQJ�WKH�WRWDO�UHSRUWHG
YDOXHV��DV�GLVFXVVHG�DERYH��VHOHFWHG�UDWLRV�RI�&HQVXV�GDWD�ZHUH�FDOFXODWHG���7KHVH
UDWLRV�DUH�VXPPDUL]HG�LQ�7DEOH���

7KH�QXPEHU�RI�IDUPV�UHSRUWLQJ�ODQG�LQ�FURSV�WR�WKH�WRWDO�QXPEHU�RI�IDUPV�UHSRUWLQJ
GHFUHDVHG�IURP�����WR������VXJJHVWLQJ�D�ORZHU�SHUFHQWDJH�RI�IDUPV�ZLWK�FURSSHG
ODQG���7KH�DUHD�RI�ODQG�LQ�FURSV�WR�WKH�WRWDO�DUHD�RI�IDUPV�LQFUHDVHG�IURP�����WR�����
VXJJHVWLQJ�WKDW�WKH�UDWLR�RI�WRWDO�IDUP�DUHD�LQ�FURSV�UHPDLQHG�IDLUO\�FRQVWDQW�

5DWLRV�ZKLFK�LQFOXGH�FRPPHUFLDO�IHUWLOL]HU�XVH�VXJJHVW�D�GRZQZDUG�WUHQG�LQ�IHUWLOL]HU
XVH���7KH�UDWLR�RI�WKH�QXPEHU�RI�IDUPV�UHSRUWLQJ�IHUWLOL]HU�XVH�WR�WKH�WRWDO�QXPEHU�RI
IDUPV�UHSRUWLQJ�GHFUHDVHG�E\����DQG�WKH�UDWLR�RI�WKH�DUHD�RI�ODQG�RQ�ZKLFK�FRPPHUFLDO
IHUWLOL]HUV�ZHUH�DSSOLHG�WR�WKH�DUHD�RI�ODQG�LQ�FURSV�GHFUHDVHG�E\����

2Q�WKH�RWKHU�KDQG�UDWLRV�LQYROYLQJ�IHUWLOL]HU�DQG�OLPH�SXUFKDVHV�RU�H[SHQVHV�VKRZHG
VLJQLILFDQW�LQFUHDVHV���7KH�UDWLR�RI�IHUWLOL]HU�DQG�OLPH�SXUFKDVHV�WR�DUHD�RI�ODQG�LQ�FURSV
LQFUHDVHG�E\������IURP������KD�WR������KD���+RZHYHU��IHUWLOL]HU�SULFHV�LQ������ZHUH
VLJQLILFDQWO\�KLJKHU�WKDQ�WKRVH�ZKLFK�ZHUH�H[SHULHQFHG�LQ��������&KDQJHV�LQ�IHUWLOL]HU
SULFHV�DUH�GLVFXVVHG�LQ�WKH�IROORZLQJ�6HFWLRQ�

�����)(57,/,=(5�35,&(6

)HUWLOL]HU�SULFHV�HIIHFWLYH�GXULQJ�WKH�UHSRUWLQJ�SHULRG�RI�WKH������&HQVXV�RI�$JULFXOWXUH
�-DQXDU\������WR�0D\�������ZHUH�VLJQLILFDQWO\�KLJKHU�WKDQ�WKRVH�ZKLFK�ZRXOG�KDYH
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EHHQ�HIIHFWLYH�GXULQJ�WKH������&HQVXV�UHSRUWLQJ�SHULRG��-DQXDU\������WR�'HFHPEHU
������

6WDWLVWLFV�&DQDGD�UHSRUWV��RQ�D�PRQWKO\�EDVLV��LQGXVWULDO�SURGXFW�SULFH�LQGH[HV�IRU�D
QXPEHU�RI�JRRGV��LQFOXGLQJ�VHYHUDO�IHUWLOL]HU�UHODWHG�FKHPLFDOV�

7KLV�QRWH�WR�UHDGHUV�LV�FRQWDLQHG�LQ��,QGXVWU\�SULFH�LQGH[HV���$XJXVW��������6WDWLVWLFV
&DQDGD��������

7KH�,QGXVWULDO�3URGXFW�3ULFH�,QGH[��,33,��UHIOHFWV�WKH�SULFHV�WKDW�SURGXFHUV�LQ�&DQDGD
UHFHLYH�DV�WKH�JRRGV�OHDYH�WKH�SODQW�JDWH���,W�GRHV�QRW�UHIOHFW�ZKDW�WKH�FRQVXPHU�SD\V�
8QOLNH�WKH�&RQVXPHU�3ULFH�,QGH[��WKH�,33,�H[FOXGHV�LQGLUHFW�WD[HV�DQG�DOO�WKH�FRVWV
WKDW�RFFXU�EHWZHHQ�WKH�WLPH�ZKHQ�D�JRRG�OHDYHV�WKH�SODQW�DQG�WKH�WLPH�ZKHQ�WKH�ILQDO
XVHU�WDNHV�SRVVHVVLRQ�RI�LW��LQFOXGLQJ�WKH�WUDQVSRUWDWLRQ��ZKROHVDOH��DQG�UHWDLO�FRVWV�

0RQWKO\�SULFH�LQGH[HV�IURP�-DQXDU\������WR�$XJXVW������ZHUH�FRPSLOHG�IRU�ILYH
IHUWLOL]HU�UHODWHG�SURGXFWV���7KH�DQQXDO�DYHUDJH�RI�WKHVH�LQGH[HV������� ������DUH
SUHVHQWHG�LQ�7DEOH�����7KH������DQG������DQQXDO�DYHUDJHV�DQG�WKH�SHUFHQWDJH
FKDQJH�LQ�WKHVH�YDOXHV�ZHUH�

SURGXFW DYJ�LQGH[��

����

DYJ�LQGH[��

����

FKDQJH

DPPRQLXP�QLWUDWH ����� ����� ���
DPPRQLXP�SKRVSKDWHV ���� ����� ���

XUHD ���� ����� ���
IHUWLOL]HU�FKHPLFDOV ���� ����� ���

PL[HG�IHUWLOL]HUV��:HVWHUQ�&DQDGD� ���� ����� ���

7KH�LQFUHDVH�LQ�DYHUDJH�SURGXFW�SULFH�LQGH[HV�IURP������WR������UDQJHG�IURP�����WR
������2Q�D�SHU�KHFWDUH�RI�ODQG�LQ�FURSV�EDVLV�WKH�IHUWLOL]HU�DQG�OLPH�SXUFKDVHV�UHSRUWHG
LQ�WKH������&HQVXV�ZHUH�����KLJKHU�WKDQ�WKH�IHUWLOL]HU�DQG�OLPH�H[SHQVHV�UHSRUWHG�LQ
WKH������&HQVXV���&RPSDULQJ�WKH�LQFUHDVH�LQ�SURGXFW�SULFH�LQGH[HV�WR�WKH�LQFUHDVH�LQ
XQLW�IHUWLOL]HU�DQG�OLPH�SXUFKDVHV�RU�H[SHQVHV�VXJJHVWV�WKDW�WKH�SHU�KHFWDUH�DSSOLFDWLRQ
RI�FRPPHUFLDO�IHUWLOL]HUV�GHFUHDVHG�EHWZHHQ������DQG������

�����',6&866,21�%<�&523�*5283

7KH�PRVW�UHFHQW�DQG�DUHD�VSHFLILF�GDWD�RQ�FRPPHUFLDO�IHUWLOL]HU�XVDJH�LV�WKDW�FROOHFWHG
E\�*UDVV5RRWV�3URMHFW�0DQDJHPHQW�GXULQJ�WKH�VXPPHU�DQG�IDOO�RI��������7KLV�GDWD
ZDV�FROOHFWHG�DV�SDUW�RI�D�ZDVWH�PDQDJHPHQW�VXUYH\�RI�DJULFXOWXUDO�SURGXFHUV�ZLWKLQ
WKH�6XPDV�5LYHU�DQG�0DWVTXL�6ORXJK�ZDWHUVKHGV��*UDVV5RRWV��������GRQH�IRU
(QYLURQPHQW�&DQDGD���5HVXOWV�RI�D�SUHOLPLQDU\�DQDO\VLV�RI�WKH�FRPPHUFLDO�IHUWLOL]HU
XVDJH�IRU�IRUDJH�JUDVV�DQG�VLODJH�FRUQ�LV�LQFOXGHG�LQ�WKH�IROORZLQJ�VHFWLRQV�DQG�LV
VXPPDUL]HG�LQ�7DEOH���

$V�ZHOO�WKHVH�GLVFXVVLRQV�RI�FRPPHUFLDO�IHUWLOL]HU�XVH�E\�PDMRU�FURS�JURXS�LQFOXGH
FRPPHQWV�RQ�UHFHQW�WUHQGV�REWDLQHG�IURP�UHSUHVHQWDWLYHV�RI�ORFDO�IHUWLOL]HU�VXSSOLHUV
DQG�RI�WKH�%&�0LQLVWU\�RI�$JULFXOWXUH��)LVKHULHV�DQG�)RRG�DQG�$JULFXOWXUH�DQG�$JUL�)RRG
&DQDGD�
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,Q�JHQHUDO�FRPPHUFLDO�IHUWLOL]HU�XVH�LQ�DJULFXOWXUH�LV�GHFUHDVLQJ���7KH�UHFHQW�XSZDUG
WUHQG�LQ�IHUWLOL]HU�SULFHV�DQG�DQ�LQFUHDVLQJ�DZDUHQHVV�E\�SURGXFHUV�RI�SRWHQWLDO
HQYLURQPHQWDO�SUREOHPV�DUH�VLJQLILFDQW�IDFWRUV�ZKLFK�DUH�HQFRXUDJLQJ�EHWWHU�QXWULHQW
PDQDJHPHQW���,PSURYHG�XWLOL]DWLRQ�RI�PDQXUH�QXWULHQWV�DQG�D�UHGXFHG�UHOLDQFH�RQ
FRPPHUFLDO�IHUWLOL]HUV�DSSHDUV�WR�EH��LQ�PDQ\�FDVHV��VLJQLILFDQW�

�����)RUDJH�*UDVV

&RPPHUFLDO�IHUWLOL]HU�XVH�RQ�IRUDJH�JUDVV�FURSV�KDV�EHHQ�GHFUHDVLQJ�RYHU�WKH�SDVW�IHZ
\HDUV�

*UDVV5RRWV�3URMHFW�0DQDJHPHQW�FROOHFWHG�GDWD�RQ�FRPPHUFLDO�IHUWLOL]HU�DSSOLFDWLRQV�WR
IRUDJH�JUDVV�FURSV�IURP�����IDUPV��UHSUHVHQWLQJ������KD��LQ�WKH�WZR�ZDWHUVKHGV���7KH
ZHLJKWHG�DYHUDJH�DQQXDO�DSSOLFDWLRQ�UDWHV�RYHU�WKH�WZR�DUHDV�ZHUH�FDOFXODWHG�WR�EH
����NJ�KD�RI�1����NJ�KD�RI�3�2��DQG���NJ�KD�RI�.�2���7KLV�FRPSDUHV�WR�HVWLPDWHG�����
DYHUDJH�DQQXDO�DSSOLFDWLRQV�RI�FRPPHUFLDO�IHUWLOL]HUV�WR�IRUDJH�JUDVV�FURSV�LQ�WKHVH�WZR
ZDWHUVKHGV�RI�����NJ�KD�RI�1�����NJ�KD�RI�3�2��DQG����NJ�KD�RI�.�2��%ULVELQ�DQG
5XQND����������7KH�FRUUHVSRQGLQJ�UHGXFWLRQV�DUH�����IRU�QLWURJHQ������IRU
SKRVSKRUXV�DQG�����IRU�SRWDVVLXP�

%DVHG�RQ�WKH�FRPPHQWV�UHFHLYHG�WKH�VLJQLILFDQW�UHGXFWLRQ�LQ�WKH�XVH�RI�SRWDVVLXP�ZDV
DQWLFLSDWHG�LQ�WKDW�SURGXFHUV�KDYH�EHFRPH�PRUH�DZDUH�RI�KLJK�OHYHOV�RI�SRWDVVLXP�LQ
WKHLU�IRUDJH�FURSV�DQG�WKH�UHODWHG�KHUG�KHDOWK�SUREOHPV�LQ�GDLU\�RSHUDWLRQV���7KHUH�DUH
VHYHUDO�SURGXFHUV�ZKR�KDYH�DSSOLHG�QR�FRPPHUFLDO�IHUWLOL]HU�SRWDVVLXP�IRU�WKH�SDVW�IHZ
\HDUV��RI�WKH�����RSHUDWLRQV�JURZLQJ�IRUDJH�JUDVV�VXUYH\HG�E\�*UDVV5RRWV�RQO\���
LQGLFDWHG�WKDW�FRPPHUFLDO�IHUWLOL]HUV�FRQWDLQLQJ�SRWDVVLXP�KDG�EHHQ�DSSOLHG�

$�VLJQLILFDQW�UHGXFWLRQ�LQ�SKRVSKRUXV�DSSOLFDWLRQV�ZDV�DOVR�DQWLFLSDWHG��KRZHYHU�WKH
PDJQLWXGH�RI�WKH�UHGXFWLRQ�LQGLFDWHG�E\�WKH�*UDVV5RRWV�GDWD�LV�SHUKDSV�VXUSULVLQJ�
2QO\����RI�WKH�����RSHUDWLRQV�JURZLQJ�IRUDJH�JUDVV�DSSOLHG�SKRVSKRUXV�LQ�WKH�IRUP�RI
FRPPHUFLDO�IHUWLOL]HUV�

$SSOLFDWLRQV�RI�FRPPHUFLDO�IHUWLOL]HU�QLWURJHQ�ZDV�H[SHFWHG�WR�KDYH�GHFUHDVHG�VLQFH
REVHUYDWLRQV�LQGLFDWHG�WKDW�VHYHUDO�SURGXFHUV�KDYH�UHGXFHG�WKHLU�DSSOLFDWLRQ�RI
FRPPHUFLDO�QLWURJHQ�IHUWLOL]HU�RYHU�WKH�SDVW���RU�VR�\HDUV���2Q�WKHVH�RSHUDWLRQV�WKH
UHGXFWLRQ�PD\�EH�DV�KLJK�DV����WR������RU�SHUKDSV����NJ�1�KD���7KH�*UDVV5RRWV�GDWD
LQGLFDWHV�DQ�DYHUDJH�UHGXFWLRQ�RI������RU����NJ�1�KD��LQ�FRPPHUFLDO�QLWURJHQ
DSSOLFDWLRQV�WR�IRUDJH�JUDVV�FURSV�

7KH�PRVW�VLJQLILFDQW�IDFWRU�LQ�WKH�UHGXFWLRQ�LQ�FRPPHUFLDO�QLWURJHQ�DSSOLFDWLRQV�LV�DQ
LQFUHDVLQJ�UHOLDQFH�RQ�PDQXUH�WR�SURYLGH�QXWULHQWV�IRU�WKH�ILUVW�FXW�RI�JUDVV���:KLOH�QR
SUHYLRXV�LQIRUPDWLRQ�RQ�WKH�H[WHQW�RI�UHJXODU�VRLO�IHUWLOLW\�WHVWLQJ�ZDV�FROOHFWHG�WKH
*UDVV5RRWV�GDWD�VKRZV�WKDW�����RI�WKH�IDUPV�JURZLQJ�IRUDJH�JUDVV�LQ�WKH�6XPDV�5LYHU
DQG�0DWVTXL�6ORXJK�:DWHUVKHGV��UHSUHVHQWLQJ�����RI�WKH�WRWDO�IRUDJH�JUDVV�DUHD
UHSRUWHG�LQ�WKH�VXUYH\V��QRZ�UHO\�RQ�VRPH�IRUP�RI�DQQXDO�VRLO�IHUWLOLW\�WHVWLQJ�

7KH������&HQVXV�UHSRUWV��������KD�RI��DOO�RWKHU�WDPH�KD\���ZKLFK�H[FOXGHV�DUHDV
SODQWHG�WR�DOIDOID�RU�DOIDOID�PL[HV��LQ�WKH�/RZHU�)UDVHU�9DOOH\���7KLV�LV�����RI�WKH�WRWDO



�

ODQG�LQ�FURSV���$����NJ�1�KD�UHGXFWLRQ�RQ�WKLV�DUHD�ZRXOG�UHSUHVHQW�D�WRWDO�UHGXFWLRQ�LQ
QLWURJHQ�DSSOLFDWLRQV�RI������WRQQHV�1�\HDU���7RWDO�FRPPHUFLDO�QLWURJHQ�DSSOLFDWLRQV�WR
JUDVV�ODQG��H[FOXGLQJ�SDVWXUH��ZHUH�HVWLPDWHG�WR�EH������WRQQHV�1�\HDU�LQ�����
�%ULVELQ�DQG�5XQND����������7RWDO�FRPPHUFLDO�QLWURJHQ�DSSOLFDWLRQV�LQ�WKH�/RZHU�)UDVHU
9DOOH\�DJULFXOWXUH�ZHUH�HVWLPDWHG�WR�EH������WRQQHV�LQ��������$������WRQQH�UHGXFWLRQ
ZRXOG�WKHUHIRUH�UHSUHVHQW�D�UHGXFWLRQ�LQ�WRWDO�FRPPHUFLDO�QLWURJHQ�DSSOLFDWLRQV�RI�DERXW
������,I�WKH�*UDVV5RRWV�GDWD�LV�UHSUHVHQWDWLYH�IRU�WKH�HQWLUH�/RZHU�)UDVHU�9DOOH\��D���
NJ�1�KD�UHGXFWLRQ�DSSOLHG�WR��������KD�ZRXOG�PHDQ�����IHZHU�WRQQHV�RI�QLWURJHQ�DUH
QRZ�EHLQJ�DSSOLHG�WR�IRUDJH�JUDVV�FURSV�FRPSDUHG�WR������

+RZHYHU��IRU�PDQ\�RI�WKH�SURGXFHUV�ZKR�KDYH�UHGXFHG��FRPPHUFLDO�QLWURJHQ�IHUWLOL]HU
DSSOLFDWLRQV�IXUWKHU�UHGXFWLRQV�DUH�QRW�DQWLFLSDWHG���1LWURJHQ�LV�FRQVLGHUHG�D�SULPDU\
IDFWRU�LQ�DFKLHYLQJ�JRRG�\LHOGV�DQG�JRRG�TXDOLW\�IRUDJH���5HODWLYHO\�KLJK�ODQG�YDOXHV
PRWLYDWH�SURGXFHUV�WR�PD[LPL]H��RU�FRPH�FORVH�WR�PD[LPL]LQJ��\LHOGV���$V�ZHOO�VRPH
SURGXFHUV�KDYH�UHGXFHG�QLWURJHQ�DSSOLFDWLRQV�WR�WKH�SRLQW�RI�KDYLQJ�D�UHGXFHG�SURWHLQ
FRQWHQW��DQG�WKLV�LV�QRW�FRQVLGHUHG�DFFHSWDEOH���,I�D����NJ�1�KD�UHGXFWLRQ�LQ�FRPPHUFLDO
QLWURJHQ�DSSOLFDWLRQV�LV�WKH�PD[LPXP�ZKLFK�SURGXFHUV�ZLOO�DFFHSW�DQG�LI�D�UHGXFWLRQ�RI
���NJ�1�KD�KDV�DOUHDG\�EHHQ�DFKLHYHG��D�IXUWKHU�UHGXFWLRQ�RI�SHUKDSV�RQO\�����WRQQHV
SHU�\HDU�FDQ�EH�DQWLFLSDWHG�IRU�IRUDJH�JUDVV�FURSV�LQ�WKH�/RZHU�)UDVHU�9DOOH\�

�����&RUQ�IRU�6LODJH

&RPPHUFLDO�IHUWLOL]HU�XVH�RQ�FRUQ�ODQG�KDV�EHHQ�GHFUHDVLQJ�DV�ZHOO���7KH�XSZDUG�WUHQG
LQ�IHUWLOL]HU�SULFHV�LV�HQFRXUDJLQJ�EHWWHU�QXWULHQW�PDQDJHPHQW�DQG�LW�DSSHDUV�WKDW
SURGXFHUV�JHQHUDOO\�SHUFHLYH�WKDW�WKH�HQYLURQPHQWDO�ULVNV�DVVRFLDWHG�ZLWK�QXWULHQW
DSSOLFDWLRQV�WR�FRUQ�ODQG�DUH�KLJKHU�WKDQ�WKRVH�DVVRFLDWHG�ZLWK�DSSOLFDWLRQV�WR�JUDVV
ODQG�

7KHUH�LV�D�WUHQG�WRZDUGV�PRUH�UHOLDQFH�RQ�PDQXUH�QXWULHQWV�IRU�SUH�SODQWLQJ�DSSOLFDWLRQ�
ZLWK�VRPH�SURGXFHUV�DSSO\LQJ�RQO\�PDQXUH�EHIRUH�SODQWLQJ��DQG�WKH�SUH�VLGHGUHVV�VRLO
QLWUDWH�WHVW��3617��IRU�FRUQ�VLODJH�LV�UDSLGO\�JDLQLQJ�DFFHSWDQFH�

7KH�GDWD�RQ�FRPPHUFLDO�IHUWLOL]HU�DSSOLFDWLRQV�WR�VLODJH�FRUQ�LQ�WKH�6XPDV�5LYHU�DQG
0DWVTXL�6ORXJK�ZDWHUVKHG�DUHDV�FROOHFWHG�E\�*UDVV5RRWV�3URMHFW�0DQDJHPHQW�VXSSRUW
WKH�FRQWHQWLRQ�WKDW�WKHUH�KDV�EHHQ�D�VLJQLILFDQW�UHGXFWLRQ�UHOLDQFH�RQ�FRPPHUFLDO
IHUWLOL]HUV���'DWD�IURP����SURGXFHUV�JURZLQJ�FRUQ�IRU�VLODJH��UHSUHVHQWLQJ������KD�RI
VLODJH�FRUQ�ODQG��ZHUH�FROOHFWHG���7KH�ZHLJKWHG�DYHUDJH�DSSOLFDWLRQ�RI�FRPPHUFLDO
IHUWLOL]HUV�WR�VLODJH�FRUQ�ODQG�ZDV�FDOFXODWHG�WR�EH����NJ�KD�RI�1�����NJ�KD�RI�3�2��DQG
���NJ�KD�RI�.�2���7KLV�FRPSDUHV�WR�DSSOLFDWLRQ�UDWHV�RI�����NJ�KD�RI�1�����NJ�KD�RI
3�2��DQG����NJ�KD�RI�.�2�HVWLPDWHG�IRU�������%ULVELQ�DQG�5XQND����������&RPSDULQJ
WKH�WZR�VHWV�RI�GDWD�LQGLFDWHV�UHGXFWLRQV�RI����NJ�KD�RI�1�����������NJ�KD�RI�3�2�

������DQG����NJ�KD�RI�.�2�������

$�WRWDO�RI������KD�RI�FRUQ�IRU�VLODJH�DUHD�LQ�WKH�/RZHU�)UDVHU�9DOOH\������RI�WKH�DUHD�RI
ODQG�LQ�FURSV��ZDV�UHSRUWHG�LQ�WKH������&HQVXV���,I�QLWURJHQ�DSSOLFDWLRQV�ZHUH�UHGXFHG
E\����NJ�1�KD�RQ�WKLV�DUHD�WKH�WRWDO�UHGXFWLRQ�LQ�QLWURJHQ�DSSOLFDWLRQV�ZRXOG�EH����
WRQQHV�1�\HDU���$Q�HVWLPDWHG�WRWDO�QLWURJHQ�DSSOLFDWLRQ�WR�VLODJH�FRUQ�ODQG�RI����
WRQQHV�1�ZDV�HVWLPDWHG�IRU�������%ULVELQ�DQG�5XQND����������7KH�WRWDO�DSSOLFDWLRQ�RI
FRPPHUFLDO�QLWURJHQ�LQ�/RZHU�)UDVHU�9DOOH\�DJULFXOWXUH�ZDV�HVWLPDWHG�WR�EH�����



�

WRQQHV�1�LQ��������$�����WRQQH�UHGXFWLRQ�PD\�WKHUHIRUH�UHSUHVHQW�D�UHGXFWLRQ�RI�DERXW
���LQ�WRWDO�FRPPHUFLDO�QLWURJHQ�DSSOLFDWLRQV�

7KH�3617�PHWKRGRORJ\�LV�XVHG�WR�HYDOXDWH�VRLO�QLWUDWH�OHYHOV�SULRU�WR�D�VLGH�GUHVV
DSSOLFDWLRQ�RI�IHUWLOL]HUV��JHQHUDOO\�HDUO\�WR�PLG�-XQH��DQG�EDVH�QLWURJHQ�DSSOLFDWLRQV�RQ
WKH�UHVXOWV�

6XUYH\V�RI�FRUQ�ILHOGV�E\�$JULFXOWXUH�DQG�$JUL�)RRG�&DQDGD��=HEDUWK��SHUV��FRP��
LQGLFDWH�WKDW�SHUKDSV�����RI�VLODJH�FRUQ�ILHOGV�UHTXLUH�QR�VLGH�GUHVVLQJ�RI�QLWURJHQ�
&RPPHQWV�UHFHLYHG�IURP�UHSUHVHQWDWLYHV�RI�IHUWLOL]HU�VXSSOLHUV�VXJJHVW�WKDW�WKH
SURSRUWLRQ�RI�FRUQ�ILHOGV�UHTXLULQJ�QR�VLGH�GUHVVLQJ�RI�QLWURJHQ�LV�JUHDWHU�WKDQ�����
7KH�*UDVV5RRWV�GDWD�LQGLFDWHG�WKDW����RI�WKH����IDUPV�������JURZLQJ�FRUQ�IRU�VLODJH�
UHSUHVHQWLQJ�����RI�WKH�VXUYH\HG�FRUQ�IRU�VLODJH�DFUHDJH��GLG�QRW�VLGHGUHVV�DQ\
IHUWLOL]HUV�

$�SRWHQWLDO�UHGXFWLRQ��ZLWK�WKH�DGRSWLRQ�RI�WKH�3617�PHWKRGRORJ\��RI�QLWURJHQ
DSSOLFDWLRQV�LV�HVWLPDWHG�XVLQJ�WKH�IROORZLQJ�DVVXPSWLRQV�
x LQ�WKH�DEVHQFH�RI�WKH�3617��VLGH�GUHVVHG�QLWURJHQ�ZRXOG�EH�DSSOLHG�DW�D�UDWH�RI

����NJ�1�KD
x XVLQJ�WKH�3617�WKH�SURSRUWLRQ�RI�FRUQ�ODQG�UHTXLULQJ�QR�VLGH�GUHVVHG�QLWURJHQ�LV

����DQG�DQ�DYHUDJH�DSSOLFDWLRQ�RQ�WKH�UHPDLQLQJ�����LV����NJ�1�KD
7KHUHIRUH��ZLWK�D������DGRSWLRQ�RI�WKH�3617�PHWKRGRORJ\�WKH�DYHUDJH�VLGH�GUHVVHG
DSSOLFDWLRQ�RI�QLWURJHQ�ZRXOG�GHFUHDVH�E\����NJ�1�KD��IURP�����WR����NJ�1�KD�

8VLQJ�WKH�*UDVV5RRWV�GDWD�D�ZHLJKWHG�DYHUDJH�VLGHGUHVV�QLWURJHQ�DSSOLFDWLRQ�LV
FDOFXODWHG�WR�EH����NJ�1�KD�ZLWK�����RI�WKH�IDUPV�UHSUHVHQWLQJ�����RI�WKH�FRUQ�IRU
VLODJH�DFUHDJH�LQGLFDWLQJ�WKDW�WKH�3617�LV�XVHG���,QGXVWU\�DQG�DJHQF\�UHSUHVHQWDWLYH
HVWLPDWHV�RI�WKH�UDWH�RI�DGRSWLRQ�RI�WKH�3617�PHWKRGRORJ\�IRU�WKH�HQWLUH�/RZHU�)UDVHU
9DOOH\�UDQJHG�IURP�����WR�������7KH�UDWH�RI�DGRSWLRQ�LV�H[SHFWHG�WR�LQFUHDVH���7KLV
VXJJHVWV�ZLGHVSUHDG�DGRSWLRQ�RI�WKH�3617�SURFHGXUH�PD\�UHVXOW�LQ�D�UHGXFWLRQ�LQ
QLWURJHQ�DSSOLFDWLRQV�JUHDWHU�WKDQ�WKH����NJ�KD�HVWLPDWHG�DERYH�

8VLQJ�WKH�*UDVV5RRWV�GDWD��SUH�SODQW�FRPPHUFLDO�IHUWLOL]HU�DSSOLFDWLRQV�ZHUH�HVWLPDWHG
WR�EH����NJ�KD�RI�1�����NJ�KD�RI�3�2��DQG����NJ�KD�RI�.�2���$OWKRXJK�QR�HVWLPDWHV�RI
WKH�SRWHQWLDO�UHGXFWLRQ�LQ�WKHVH�DYHUDJH�DSSOLFDWLRQ�UDWHV�ZHUH�PDGH��WKHUH�PD\�EH
VRPH�VFRSH�WR�UHGXFH�WKHVH�UDWHV��SDUWLFXODUO\�WKH�SUH�SODQW�DSSOLFDWLRQV�RI
SKRVSKRUXV�

�����9HJHWDEOHV

$SSOLFDWLRQ�RI�FRPPHUFLDO�SKRVSKRUXV�DQG�SRWDVVLXP�WR�YHJHWDEOH�ODQG�KDV�EHHQ
GHFUHDVLQJ���7KH�SULPDU\�IDFWRU�LQ�WKH�UHGXFWLRQ�LV�HFRQRPLF��LQFUHDVLQJ�IHUWLOL]HU�FRVWV�
6RLO�WHVWLQJ�DQG�XVH�RI�WKH�UHVXOWV�RI�WKHVH�WHVWV�WR�GHWHUPLQH�SKRVSKRUXV�DQG
SRWDVVLXP�DSSOLFDWLRQV�LV�LQFUHDVLQJ�LQ�WKH�YHJHWDEOH�LQGXVWU\�

7KH�DSSOLFDWLRQ�RI�FRPPHUFLDO�QLWURJHQ�WR�YHJHWDEOH�ODQG�LV�PRUH�GLIILFXOW�WR�DVVHVV
VLQFH�YDULHWLHV�DUH�FKDQJLQJ�DQG�GLIIHUHQW�YDULHWLHV�KDYH�GLIIHUHQW�QHHGV���5HODWLYHO\
PRUH�YHJHWDEOHV�DUH�EHLQJ�JURZQ�RQ�VDQG\�VRLOV�ZKHUH�QLWURJHQ�DSSOLFDWLRQV�ZLOO�EH



�

KLJKHU�WKDQ�RQ�RUJDQLF��PXFN��VRLOV�DQG�ZLWK�WKH�ZHWWHU�ZHDWKHU�H[SHULHQFHG�GXULQJ�WKH
SDVW�WZR�JURZLQJ�VHDVRQV�DGGLWLRQDO�QLWURJHQ�LV�DSSOLHG�ZKHQ�ILHOGV�DUH�UHSODQWHG�

�����5DVSEHUULHV

)DOO�WHVWLQJ�RI�VRLO�QLWUDWH�OHYHOV�LV�UHFRPPHQGHG�WR�DVVHVV�QLWURJHQ�PDQDJHPHQW�LQ
UDVSEHUU\�ILHOGV��=HEDUWK�HW�DO��������

%HUQLH�=HEDUWK��SHUV��FRP���KDV�HVWLPDWHG�WKDW�ZLWK�DGRSWLRQ�RI�WKH�IDOO�VRLO�QLWUDWH
WHVWLQJ�PHWKRGRORJ\�WKH�ZHLJKWHG�DYHUDJH�QLWURJHQ�DSSOLFDWLRQ�UDWH�WR�UDVSEHUU\�ODQG
FRXOG�EH�UHGXFHG�E\�����NJ�1�KD��IURP�����NJ�1�KD�WR�����NJ�1�KD���+RZHYHU��D
VLJQLILFDQW�SURSRUWLRQ�RI�WKH�HVWLPDWHG�SRWHQWLDO�UHGXFWLRQ�LQ�WRWDO�QLWURJHQ�DSSOLFDWLRQ�LV
IURP�UHGXFHG�DSSOLFDWLRQV�RI�SRXOWU\�PDQXUH��WKH�SRWHQWLDO�UHGXFWLRQ�LQ�FRPPHUFLDO
IHUWLOL]HU�QLWURJHQ�LV�HVWLPDWHG�WR�EH�RQO\����NJ�1�KD��IURP����NJ�1�KD�WR����NJ�1�KD�

7KH�WRWDO�/RZHU�)UDVHU�9DOOH\�UDVSEHUU\�DUHD�LQ������ZDV�UHSRUWHG�WR�EH������KD�
7KHUHIRUH�WKH�SRWHQWLDO�UHGXFWLRQ�LQ�WRWDO�QLWURJHQ�DSSOLFDWLRQV�WR�UDVSEHUU\�ODQG�ZRXOG
EH
����WRQQHV�SHU�\HDU���2I�WKLV�RQO\����WRQQHV�1�SHU�\HDU�ZRXOG�EH�IURP�UHGXFHG
DSSOLFDWLRQV�RI�FRPPHUFLDO�IHUWLOL]HUV�

7RWDO�FRPPHUFLDO�QLWURJHQ�IHUWLOL]HU�DSSOLFDWLRQV�WR�UDVSEHUU\�ODQG�ZDV�HVWLPDWHG�WR�EH
����WRQQHV�\HDU�LQ�������%ULVELQ�DQG�5XQND����������$Q�DSSOLFDWLRQ�UDWH�RI����NJ�KD
RYHU������KD�ZRXOG�UHSUHVHQW�D�WRWDO�DQQXDO�DSSOLFDWLRQ�RI�����WRQQHV�\HDU��D����WRQQH
GHFUHDVH�IURP��������6XFK�D�GHFUHDVH�ZRXOG�UHSUHVHQW�DERXW����RI�WKH�WRWDO
HVWLPDWHG������FRPPHUFLDO�IHUWLOL]HU�QLWURJHQ�DSSOLFDWLRQ�RI������WRQQHV���8QIRUWXQDWHO\
WKH�UDWH�RI�DGRSWLRQ�RI�WKH�IDOO�VRLO�QLWUDWH�WHVWLQJ�PHWKRGRORJ\�LV�HVWLPDWHG�WR�EH�OHVV
WKDQ����DQG�WKHUHIRUH�WKH�PDMRULW\�RI�WKH�SRWHQWLDO�UHGXFWLRQ�LV�\HW�WR�EH�DFKLHYHG�
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5()(5(1&(6

%ULVELQ��3�(��DQG�*�*��5XQND����������$SSOLFDWLRQ�RI�,QRUJDQLF�)HUWLOL]HUV�LQ�WKH�/RZHU

)UDVHU�9DOOH\���'2(�)5$3���������

&DQDGLDQ�)HUWLOL]HU�,QVWLWXWH����������5HWDLO�6DOHV�6WDWLVWLFV�IRU�WKH�)HUWLOL]HU�<HDU�(QGHG

-XQH����������

&DQDGLDQ�)HUWLOL]HU�,QVWLWXWH����������5HWDLO�6DOHV�6WDWLVWLFV�IRU�WKH�)HUWLOL]HU�<HDU�(QGHG

-XQH����������

&DQDGLDQ�)HUWLOL]HU�,QVWLWXWH����������5HWDLO�6DOHV�6WDWLVWLFV�IRU�WKH�)HUWLOL]HU�<HDU�(QGHG

-XQH����������

&DQDGLDQ�)HUWLOL]HU�,QVWLWXWH����������5HWDLO�6DOHV�6WDWLVWLFV�IRU�WKH�)HUWLOL]HU�<HDU�(QGHG

-XQH����������

*UDVV5RRWV�3URMHFW�0DQDJHPHQW����������)UDVHU�9DOOH\�:DVWH�0DQDJHPHQW�6XUYH\�

3UHSDUHG�IRU�(QYLURQPHQW�&DQDGD���,Q�3URJUHVV�

6WDWLVWLFV�&DQDGD�������D���$JULFXOWXUDO�3URILOH�RI�%ULWLVK�&ROXPELD���&DWDORJXH�QR�����

����;3%�

6WDWLVWLFV�&DQDGD�������E���,QGXVWU\�SULFH�LQGH[HV���$XJXVW��������&DWDORJXH�QR�����

����;3%��9RO������1R���

6WDWLVWLFV�&DQDGD����������,QGXVWU\�SULFH�LQGH[HV���'HFHPEHU������

6WDWLVWLFV�&DQDGD����������$JULFXOWXUDO�3URILOH�RI�%ULWLVK�&ROXPELD���&DWDORJXH�QR�����

����

6WDWLVWLFV�&DQDGD����������,QGXVWU\�SULFH�LQGH[HV���'HFHPEHU������

:HVWHUQ�&DQDGD�)HUWLOL]HU�$VVRFLDWLRQ����������5HWDLO�)HUWLOL]HU�6DOHV�6XUYH\�IRU�WKH

)HUWLOL]HU�<HDU�(QGHG�-XQH����������

:HVWHUQ�&DQDGD�)HUWLOL]HU�$VVRFLDWLRQ����������5HWDLO�)HUWLOL]HU�6DOHV�6XUYH\�IRU�WKH

)HUWLOL]HU�<HDU�(QGHG�-XQH����������

:HVWHUQ�&DQDGD�)HUWLOL]HU�$VVRFLDWLRQ����������5HWDLO�)HUWLOL]HU�6DOHV�6XUYH\�IRU�WKH

)HUWLOL]HU�<HDU�(QGHG�-XQH����������

:HVWHUQ�&DQDGD�)HUWLOL]HU�$VVRFLDWLRQ����������5HWDLO�)HUWLOL]HU�6DOHV�6XUYH\�IRU�WKH

)HUWLOL]HU�<HDU�(QGHG�-XQH����������

:HVWHUQ�&DQDGD�)HUWLOL]HU�$VVRFLDWLRQ����������6WDWLVWLFV�5HSRUW��������:&)$

&RQYHQWLRQ�
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=HEDUWK��%�-���&�*��.RZDOHQNR��%��+DUGLQJ�DQG�'��&KDSSOH����������'HYHORSPHQW�RI�D

WHVW�EDVHG�QLWURJHQ�UHFRPPHQGDWLRQ�V\VWHP�IRU�UDVSEHUULHV�WR�UHGXFH�OHDFKLQJ�WR�WKH

$EERWVIRUG�$TXLIHU���3DFLILF�$JUL�)RRG�5HVHDUFK�&HQWUH��6XPPHUODQG��7HFKQLFDO

5HSRUW�1R��������

=HEDUWK��%�-���0��<RXQLH��-�:��3DXO�DQG�*��7HOIRUG����������3UH�VLGHGUHVV�6RLO�1LWUDWH

7HVW�IRU�6LODJH�&RUQ�������5HVXOWV���$JULFXOWXUH�DQG�$JUL�)RRG�&DQDGD���3DFLILF

$JULFXOWXUDO�5HVHDUFK�&HQWUH��$JDVVL]����7HFKQLFDO�5HSRUW������-DQXDU\�������

=HEDUWK��%�-����SHU�FRP�����$JULFXOWXUH�DQG�$JUL�)RRG�&DQDGD���3DFLILF�$JUL�)RRG�&HQWUH

�6XPPHUODQG��%�&���
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&HQWUDO�)UDVHU�9DOOH\ ���� ����� ��� ����� ��� ����� ��� ����

)UDVHU�&KHDP ��� ����� ��� ����� ��� ����� ��� ����

'HZGQH\�$ORXHWWH ��� ����� ��� ���� ��� ���� ��� ����

*UHDWHU�9DQFRXYHU ���� ����� ���� ����� ��� ����� ���� �����

/RZHU�)UDVHU�9DOOH\ ���� ����� ���� ����� ���� ����� ���� �����

�����&HQVXV�RI�$JULFXOWXUH
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Table 3

CENSUS OF AGRICULTURE DATA - CHANGES

Lower Fraser Valley

Total 
number of 

farms 
reporting

Total Area of 
Farms (ha)

Farms 
Reporting 

Land in Crops

Land in Crops 
(ha)

Farms 
Reporting 

Commercial 
Fertilizer Use

Commercial 
Fertilizer Use 

(ha)

Farms 
Reporting 

Fertilizer and 
Lime 

Purchases

Fertilizer and 
Lime 

Purchases 
($1000)

1991 Census 5773 90074 3553 50643 2362 41081 2830 19182
1996 Census 6441 94130 3819 53269 2506 41475 3254 26226

Change 668 4056 266 2626 144 394 424 7044

% Change 12% 5% 7% 5% 6% 1% 15% 37%

Table 4

CENSUS OF AGRICULTURE DATA - SELECTED RATIOS

Land in Crops 
to Total

Commercial 
Fertilizer Use 

to Total

Commercial 
Fertilizer Use 

to Land in 
Crops

Fertilizer and 
Lime 

Purchases to 
Total

Fertilizer and 
Lime 

Purchases to 
Land in Crops

Fertilizer and 
Lime 

Purchases to 
Fertilizer Use

Farms Reporting
(no. farms/ 
no. farms)

(no. farms/ 
no. farms)

(no. farms/ 
no. farms)

(no. farms/ 
no. farms)

(no. farms/ 
no. farms)

(no. farms/ 
no. farms)

1991 Census 0.62 0.41 0.66 0.49 0.80 1.20
1996 Census 0.59 0.39 0.66 0.51 0.85 1.30

% change -4% -5% -1% 3% 7% 8%

Areas and Amounts (ha/ha) (ha/ha) (ha/ha) ($/ha) ($/ha) ($/ha)
1991 Census 0.56 0.46 0.81 213 379 467
1996 Census 0.57 0.44 0.78 279 492 632

% change 1% -3% -4% 31% 30% 35%



7DEOH��

,QGXVWULDO�3URGXFW�3ULFH�,QGH[HV

�������

SURGXFW ���� ���� ���� ���� ���� ���� ���� ���� FKDQJH

DPPRQLXP�QLWUDWH ����� ����� ����� ����� ����� ����� ����� ����� ���

DPPRQLXP�SKRVSKDWHV ���� ���� ���� ���� ���� ����� ����� ����� ���

XUHD ���� ���� ���� ���� ���� ����� ����� ����� ���

IHUWLOL]HU�FKHPLFDOV ���� ���� ���� ���� ���� ����� ����� ����� ���

PL[HG�IHUWLO]LHUV��:HVWHUQ�&DQDGD ����� ���� ���� ���� ����� ����� ����� ����� ���

,1'8675,$/�352'8&7�35,&(�,1'(;(6������� �����

60

80

100

120

140

160

���� ���� ���� ���� ���� ���� ���� ����LQ
G
X
V
WU
LD
O�
S
UR
G
X
F
W�
S
UL
F
H
�L
Q
G
H
[
��
�
�
�
�
� 
�

�
�
�
�

DPPRQLXP�QLWUDWH

DPPRQLXP�SKRVSKDWHV

XUHD

IHUWLOL]HU�FKHPLFDOV

PL[HG�IHUWLO]LHUV��:HVWHUQ�&DQDGD



7DEOH��

&200(5&,$/�)(57,/,=(5�86(�,1�7+(�680$6�5,9(5�$1'�0$7648,�6/28*+�:$7(56+('6�������

GDWD�FROOHFWHG�E\�*UDVV5RRWV�3URMHFW�0DQDJHPHQW

)RUDJH�*UDVV

ZHLJKWHG�DYHUDJH�DSSOLFDWLRQ XVH�UHJXODU�VRLO�WHVWV
DSSO\�QR�

3�2�

DSSO\�QR�

.�2

IDUPV DUHD 1 3�2� .�2 IDUPV DUHD IDUPV IDUPV

:DWHUVKHG �QR�� �KD� �NJ�KD� �NJ�KD� �NJ�KD� �QR�� �KD� �QR�� �QR��

6XPDV�5LYHU �� ���� ��� � � �� ���� �� ��

0DWVTXL�6ORXJK �� ��� ��� � � �� ��� �� ��

DYHUDJH ��� ���� ��� � � �� ���� �� ��

SHUFHQWDJH�RI�WRWDO ��� ��� ��� ���

&RUQ�IRU�6LODJH

ZHLJKWHG�DYJ�WRWDO�DSSOQ ��XVH�UHJXODU�VRLO�WHVWV

IDUPV DUHD 1 3�2� .�2 IDUPV DUHD

:DWHUVKHG �QR�� �KD� �NJ�KD� �NJ�KD� �NJ�KD� �QR�� �KD�

6XPDV�5LYHU �� ���� �� �� �� �� ����

0DWVTXL�6ORXJK �� ��� �� �� �� �� ���

DYHUDJH �� ���� �� �� �� �� ����

SHUFHQWDJH�RI�WRWDO ��� ���

ZHLJKWHG�DYJ�VLGHGUHVV�DSSOQ �������������XVH�3617 ���QR�VLGHGUHVV�DSSOQ

1 3�2� .�2 IDUPV DUHD IDUPV DUHD

:DWHUVKHG �NJ�KD� �NJ�KD� �NJ�KD� �QR�� �KD� �QR�� �KD�

6XPDV�5LYHU �� ��� ��� �� ��� �� ���

0DWVTXL�6ORXJK �� ��� ��� � ��� �� ���

DYHUDJH �� ��� ��� �� ���� �� ���

SHUFHQWDJH�RI�WRWDO ��� ��� ��� ���


