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$%675$&7
*URZWK�RI�WKH�5HQR�6SDUNV�PHWURSROLWDQ�DUHD�KDV�UHVXOWHG�LQ�GHYHORSPHQW�RI�UXUDO�DQG
XQGHYHORSHG�ODQG�LQ�WKH�QHDUE\�7UDF\�6HJPHQW�+\GURJUDSKLF�$UHD��$�VWXG\�RI�K\GURORJ\�
LQRUJDQLF�ZDWHU�FKHPLVWU\��GLVWULEXWLRQ�DQG�PRYHPHQW�RI�JURXQG�ZDWHU��DQG�ZDWHU�EXGJHWV�IRU
WKH�����VTXDUH�PLOH�K\GURJUDSKLF�DUHD�EHJDQ�LQ�������6WUHDPIORZ�IURP�WKH�7UXFNHH�5LYHU�DQG
SUHFLSLWDWLRQ�DUH�GRPLQDQW�LQIORZV�RI�ZDWHU�WR�WKH�7UDF\�6HJPHQW��DQG�FRPELQHG�VWUHDPIORZ
IURP�WKH�ULYHU�DQG�WKH�7UXFNHH�&DQDO��DORQJ�ZLWK�HYDSRWUDQVSLUDWLRQ�DQG�FRQVXPSWLYH
ZDWHU�XVH�DUH�WKH�SULPDU\�RXWIORZV��(VWLPDWHG�ORQJ�WHUP������±������PHDQ�DQQXDO
SUHFLSLWDWLRQ�UDQJHV�LQ�WKH�VWXG\�DUHD�IURP���������WR���������DFUH�IHHW�SHU�\HDU�DQG�GXULQJ
WKLV�VWXG\��ZDWHU�\HDUV�����±������WKH�UDQJH�ZDV�DGMXVWHG�IURP���������WR��������
DFUH�IHHW�SHU�\HDU��:DWHU�\HDU�XVHG�KHUHLQ�LV�WKH����PRQWK�SHULRG�2FWREHU���WKURXJK
6HSWHPEHU�����7KH�ZDWHU�\HDU�LV�GHVLJQDWHG�E\�WKH�FDOHQGDU�\HDU�LQ�ZKLFK�WKH����PRQWK
SHULRG�HQGV��'DWD�IURP�WZR�PLFURPHWHRURORJLFDO�VWDWLRQV�ORFDWHG�DW�������DQG�������IHHW
DERYH�VHD�OHYHO�LQGLFDWHG�WKDW�HYDSRWUDQVSLUDWLRQ�RI�VXUIDFH�DQG�VRLO�PRLVWXUH�FRQVXPHG
��������WR���������DFUH�IHHW�SHU�\HDU�GXULQJ�ZDWHU�\HDU�������$Q�DGGLWLRQDO�������DFUH�IHHW
SHU�\HDU�LV�HVWLPDWHG�WR�EH�WUDQVSLUHG�IURP�JURXQG�ZDWHU�E\�SKUHDWRSK\WHV�
$YHUDJH�IORZ�RI�WKH�7UXFNHH�5LYHU��ZDWHU�\HDUV�����±������ZDV���������DFUH�IHHW�SHU�\HDU�DW
WKH�XSVWUHDP�7UDF\�6HJPHQW�+\GURJUDSKLF�$UHD�ERXQGDU\�DQG���������DFUH�IHHW�SHU�\HDU
QHDU�WKH�GRZQVWUHDP�ERXQGDU\�FURVVHG�E\�WKH�7UXFNHH�5LYHU�DQG�7UXFNHH�&DQDO��)LYH�DFWLYH
DJULFXOWXUDO�GLYHUVLRQV�DQG�RQH�LQGXVWULDO�GLYHUVLRQ�WRWDO�DQ�DYHUDJH�IORZ�RI�������DFUH�IHHW�SHU
\HDU��$ERXW�������DFUH�IHHW�SHU�\HDU�RI�IORZ�PD\�GLVFKDUJH�WR�WKH�ULYHU�IURP�WULEXWDU\
HSKHPHUDO�FKDQQHOV��6WUHDPIORZ�GDWD�LQGLFDWH�D�QHW�JDLQ�RI��������DFUH�IHHW�SHU�\HDU�IURP
JURXQG�ZDWHU��6HHSDJH�ORVV�WR�JURXQG�ZDWHU�EHQHDWK�WKH�7UXFNHH�&DQDO�ZDV�HVWLPDWHG�WR�EH
DERXW�������DFUH�IHHW�SHU�\HDU��PXFK�RI�ZKLFK�FRQWULEXWHG�WR�JDLQV�LQ�WKH�ORZHU�UHDFK�RI�WKH
ULYHU�
'HSWK�WR�ZDWHU�DW����ZHOOV�UDQJHG�IURP�DERXW����IHHW�DERYH�ODQG�VXUIDFH�DW�D�IORZLQJ�ZHOO�
FRPSOHWHG�LQ�SHUPHDEOH�EHGURFN�WR�PRUH�WKDQ�����IHHW�EHORZ�ODQG�VXUIDFH�LQ�D�WHVW�ZHOO�
FRPSOHWHG�LQ�EHGURFN�EHQHDWK�DQ�DOOXYLDO�IDQ��:DWHU�OHYHOV�PHDVXUHG�LQ�ZHOOV�FRPSOHWHG�LQ�
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EDVLQ�ILOO�GHSRVLWV�QHDU�WKH�7UXFNHH�5LYHU�DUH�OHVV�WKDQ����IHHW�EHORZ�ODQG�VXUIDFH�DQG�LQGLFDWH�
D�K\GUDXOLF�JUDGLHQW�WKDW�SDUDOOHOV�WKH�ULYHU��6XEVXUIDFH�LQIORZ�IURP�WKH�)HUQOH\�+\GURJUDSKLF�
$UHD�ZDV�HVWLPDWHG�DW�������DFUH�IHHW�SHU�\HDU��PRVW�RI�ZKLFK�ZDV�IURP�GLYHUWHG�LUULJDWLRQ�
ZDWHU��*URXQG�ZDWHU�SXPSDJH��������ZDV�������DFUH�IHHW�SHU�\HDU�DQG�VXEVXUIDFH�RXWIORZ�WR�
'RGJH�)ODW�+\GURJUDSKLF�$UHD�ZDV�HVWLPDWHG�DW�������DFUH�IHHW�SHU�\HDU�
*URXQG�ZDWHU�VDPSOHV�FROOHFWHG�IURP����ZHOOV�LQGLFDWHG�WKDW�JURXQG�ZDWHU�JHQHUDOO\�LV�VXLWDEOH
IRU�GULQNLQJ�ZDWHU�DQG�LQGXVWULDO�VXSSOLHV�ZLWK�D�IHZ�H[FHSWLRQV��&RQFHQWUDWLRQV�RI�GLVVROYHG
DUVHQLF�H[FHHGHG�WKH�FXUUHQW�PD[LPXP�FRQWDPLQDQW�OHYHO�����PLFURJUDPV�SHU�OLWHU��DW�WZR
VLWHV�DQG�WKH�IXWXUH�PD[LPXP�FRQWDPLQDQW�OHYHO�����PLFURJUDPV�SHU�OLWHU��ZDV�H[FHHGHG�DW
IRXU�DGGLWLRQDO�VLWHV��7KH�SURSRVHG�PD[LPXP�FRQWDPLQDQW�OHYHO�IRU�GLVVROYHG�UDGRQ�JDV�����
SLFRFXULHV�SHU�OLWHU��ZDV�H[FHHGHG�LQ����RI�WKH����VDPSOHV�FROOHFWHG��6HFRQGDU\�PD[LPXP
FRQWDPLQDQW�OHYHOV�IRU�GLVVROYHG�IOXRULGH��PDQJDQHVH��LURQ��DQG�GLVVROYHG�VROLGV�ZHUH�H[FHHGHG
DW�WKUHH��WZR��RQH��DQG�WZR�ZHOOV��UHVSHFWLYHO\��6WDEOH�LVRWRSHV�RI�K\GURJHQ�DQG�R[\JHQ�LQ
VDPSOHV�LQGLFDWH�WKDW���JURXQG�ZDWHU�VDPSOHV�DUH�PL[WXUHV�RI���±���SHUFHQW�7UXFNHH�5LYHU
ZDWHU�DQG�JURXQG�ZDWHU�UHSUHVHQWHG�E\�VDPSOHV�IURP���ZHOOV�FRPSOHWHG�LQ�WKH�PRXQWDLQ
EORFNV�
:DWHU�EXGJHW�HVWLPDWHV�IRU�ZDWHU�\HDUV������WKURXJK������LQGLFDWH�WRWDO�LQIORZ�UDQJHG�IURP�
��������WR���������DFUH�IHHW�SHU�\HDU�DQG�RXWIORZ�UDQJHG�IURP���������WR���������DFUH�IHHW�
SHU�\HDU��*URXQG�ZDWHU�LQIORZ�UDQJHG�IURP��������WR���������DFUH�IHHW�SHU�\HDU�DQG�RXWIORZ�
ZDV��������DFUH�IHHW�SHU�\HDU��6XUIDFH�ZDWHU�RI�WKH�7UXFNHH�5LYHU�GRPLQDWHV�ERWK�WRWDO��DQG�
JURXQG�ZDWHU�EXGJHW�HVWLPDWHV��FRPSULVLQJ�DERXW����SHUFHQW�RI�WRWDO�LQIORZ�DQG�RXWIORZ��DQG�
DERXW����DQG����SHUFHQW�RI�JURXQG�ZDWHU�LQIORZ�DQG�RXWIORZ��UHVSHFWLYHO\��*URXQG�ZDWHU�
SXPSDJH�LV�DERXW���SHUFHQW�RI�JURXQG�ZDWHU�GLVFKDUJH�

&RQWHQWV

$EVWUDFW
,QWURGXFWLRQ

%DFNJURXQG
3XUSRVH�DQG�6FRSH
$FNQRZOHGJPHQWV

0HWKRGV�8VHG�,Q�7KLV�6WXG\
&ROOHFWLRQ�RI�+\GURJHRORJLF�'DWD
(VWLPDWLRQ�RI�*URXQG�:DWHU�5HFKDUJH�DQG�'LVFKDUJH

'HVFULSWLRQ�RI�6WXG\�$UHD
*HRJUDSKLF�6HWWLQJ
&OLPDWH�DQG�9HJHWDWLRQ

+\GURJHRORJLF�6HWWLQJ
3K\VLFDO�3URSHUWLHV�RI�+\GURJHRORJLF�8QLWV

+\GURORJ\
$QQXDO�3UHFLSLWDWLRQ
(YDSRWUDQVSLUDWLRQ
6XUIDFH�:DWHU

7UXFNHH�5LYHU�DQG�'LYHUVLRQV
(SKHPHUDO�6WUHDPV
*DLQV�DQG�/RVVHV�RI�WKH�7UXFNHH�5LYHU

*URXQG�:DWHU�'LVWULEXWLRQ�DQG�0RYHPHQW
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6SULQJV
:DWHU�&KHPLVWU\

0DMRU�,RQV
7UDFH�(OHPHQWV�DQG�5DGRQ�*DV
5DWLRV�RI�2[\JHQ�DQG�+\GURJHQ�6WDEOH�,VRWRSHV

(VWLPDWHV�RI�5HFKDUJH��'LVFKDUJH��DQG�6XEVXUIDFH�)ORZ
5HFKDUJH

(PSLULFDO�(VWLPDWHV
&KORULGH�0DVV�%DODQFH
:DWHU�0DVV�%DODQFH
5HFKDUJH�IURP�,QWHUPLWWHQW�6WUHDPIORZ�
5HFKDUJH�IURP�7UXFNHH�5LYHU�:DWHU
(VWLPDWLRQ�RI�6HFRQGDU\�5HFKDUJH

'LVFKDUJH
6XEVXUIDFH�,QIORZ�DQG�2XWIORZ

(VWLPDWHG�:DWHU�%XGJHW
6XPPDU\�DQG�&RQFOXVLRQV
5HIHUHQFHV�&LWHG

)LJXUHV�
)LJXUH����/RFDWLRQ�DQG�VHOHFWHG�JHRJUDSKLF�IHDWXUHV�RI�7UDF\�6HJPHQW�+$�DQG�RWKHU�
K\GURJUDSKLF�DUHDV�DQG�ORFDWLRQV�RI�VHOHFWHG�1DWLRQDO�:HDWKHU�6HUYLFH�SUHFLSLWDWLRQ�VWDWLRQV�LQ�
ZHVW�FHQWUDO�1HYDGD
)LJXUH����/RFDWLRQV�RI�ZHOOV��SUHFLSLWDWLRQ�VLWHV��VXUIDFH�ZDWHU�JDJH�VLWHV��PLFURPHWHRURORJLFDO�
VLWHV��QHXWURQ�ORJJLQJ�DFFHVV�ERUHKROH�FKORULGH�SURILOH�VLWHV��DQG�HSKHPHUDO�VWUHDPEHG�
WHPSHUDWXUH�SURILOHV�VLWHV��LQ�DQG�QHDU�WKH�7UDF\�6HJPHQW�+\GURJUDSKLF�$UHD��ZHVW�FHQWUDO�
1HYDGD��
)LJXUH����$QQXDO�SUHFLSLWDWLRQ�DQG�FXPXODWLYH�GHSDUWXUH�IURP�DYHUDJH�DQQXDO�SUHFLSLWDWLRQ
PHDVXUHG�DW�9LUJLQLD�&LW\�DQG�5HQR��ZHVW�FHQWUDO�1HYDGD������±�����
)LJXUH����*HQHUDOL]HG�GLVWULEXWLRQ�RI�GRPLQDQW�ODQG�FRYHU��7UDF\�6HJPHQW�+\GURJUDSKLF�$UHD��
ZHVW�FHQWUDO�1HYDGD��
)LJXUH����*HQHUDOL]HG�JHRORJLF�XQLWV�DQG�VWUXFWXUDO�IHDWXUHV�RI�7UDF\�6HJPHQW�+\GURJUDSKLF�
$UHD��ZHVW�FHQWUDO�1HYDGD
)LJXUH����$YHUDJH�GDLO\�HYDSRWUDQVSLUDWLRQ�PHDVXUHG�DW�WKH�GHVHUW�VKUXE�VLWH�DW�������IW
DOWLWXGH��DQG�DW�WKH�SLQLRQ�MXQLSHU�IRUHVW�VLWH�DW�������IW�DOWLWXGH��-DQXDU\�����±2FWREHU������
7UDF\�6HJPHQW�+\GURJUDSKLF�$UHD��ZHVW�FHQWUDO�1HYDGD
)LJXUH����$YHUDJH�PRQWKO\�HYDSRWUDQVSLUDWLRQ�PHDVXUHG�DW�WKH�GHVHUW�VKUXE�VLWH�DW�������IW�
DOWLWXGH��DQG�DW�WKH�SLQLRQ�MXQLSHU�IRUHVW�VLWH�DW�������IW�DOWLWXGH��-DQXDU\������2FWREHU�������
7UDF\�6HJPHQW�+\GURJUDSKLF�$UHD��ZHVW�FHQWUDO�1HYDGD
)LJXUH����$YHUDJH�ZDWHU�OHYHO�DOWLWXGH�IRU�ZHOOV������±������LQ�DQG�QHDU�WKH�7UDF\�6HJPHQW
+\GURJUDSKLF�$UHD��ZHVW�FHQWUDO�1HYDGD�
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)LJXUH����0HDVXUHG�ZDWHU�OHYHO�IOXFWXDWLRQV�LQ�VHOHFWHG�ZHOOV�FRPSOHWHG�LQ�FRQVROLGDWHG�URFN
DTXLIHUV�LQ�WKH�PRXQWDLQ�EORFN������±������7UDF\�6HJPHQW�+\GURJUDSKLF�$UHD��ZHVW�FHQWUDO
1HYDGD���
)LJXUH�����0HDVXUHG�ZDWHU�OHYHO�IOXFWXDWLRQV�LQ�VHOHFWHG�ZHOOV�FRPSOHWHG�LQ�FRQVROLGDWHG�URFN
DTXLIHUV�EHQHDWK�DOOXYLDO�IDQ�GHSRVLWV������±������7UDF\�6HJPHQW�+\GURJUDSKLF�$UHD�
ZHVW�FHQWUDO�1HYDGD�
)LJXUH�����5HODWLRQ�EHWZHHQ�ZDWHU�OHYHO�IOXFWXDWLRQV�LQ�QHDUE\�ZHOOV�DQG�7UXFNHH�5LYHU�VWDJH�
PHDVXUHG�DW�8�6��*HRORJLFDO�6XUYH\�VWUHDPIORZ�JDJLQJ�VWDWLRQ�DW�6LWH����DQG�QHDU�6LWH�����
7UDF\�6HJPHQW�+\GURJUDSKLF�$UHD��ZHVW�FHQWUDO�1HYDGD
)LJXUH�����5HODWLRQ�RI�GHXWHULXP�WR�R[\JHQ����IRU�VHOHFWHG�JURXQG�ZDWHU�DQG�7UXFNHH�5LYHU�
ZDWHU�VDPSOHV��7UDF\�6HJPHQW�+\GURJUDSKLF�$UHD��ZHVW�FHQWUDO�1HYDGD
)LJXUH�����&KORULGH�FRQFHQWUDWLRQV�LQ�SRUH�ZDWHU�RI�XQVDWXUDWHG�VHGLPHQW��DW�VHOHFWHG�VLWHV�LQ�
WKH�0DUWLQ�&DQ\RQ�GUDLQDJH�EDVLQ��7UDF\�6HJPHQW�+\GURJUDSKLF�$UHD��ZHVW�FHQWUDO�1HYDGD��
)LJXUH�����&KDQJHV�LQ�YROXPHWULF�PRLVWXUH�FRQWHQW�LQ�XQVDWXUDWHG�VHGLPHQWV�DW�VHOHFWHG�
GHSWKV�DW�VHOHFWHG�VLWHV�LQ�WKH�0DUWLQ�&DQ\RQ�GUDLQDJH�EDVLQ��-XQH������WKURXJK�6HSWHPEHU�
������7UDF\�6HJPHQW�+\GURJUDSKLF�$UHD��ZHVW�FHQWUDO�1HYDGD��
)LJXUH�����5HODWLRQ�RI�SUHFLSLWDWLRQ�UHSRUWHG�IRU�1DWLRQDO�:HDWKHU�6HUYLFH�VWDWLRQ�QHDU�9LUJLQLD�
&LW\�DQG�PD[LPXP�GLVFKDUJH�UHFRUGHG�DW�FUHVW�VWDJH�VWDWLRQ�RQ�/RQJ�9DOOH\�&UHHN�QHDU�
/RFNZRRG��7UDF\�6HJPHQW�+\GURJUDSKLF�$UHD��ZHVW�FHQWUDO�1HYDGD��
)LJXUH�����+RXUO\�VXEVXUIDFH�WHPSHUDWXUH�UHFRUGHG�EHQHDWK�LQWHUPLWWHQW�VWUHDP�FKDQQHOV�LQ�$�
/RQJ�9DOOH\�&DQ\RQ�DQG�%��0DUWLQ�&DQ\RQ��7UDF\�6HJPHQW�+\GURJUDSKLF�$UHD��DQG�FXPXODWLYH�
SUHFLSLWDWLRQ�UHFRUGHG�DW�9LUJLQLD�&LW\��ZHVW�FHQWUDO�1HYDGD��

7DEOHV�
7DEOH����7DEOH����6LWH�QXPEHU��ORFDWLRQ��DQG�W\SH�RI�GDWD�DYDLODEOH�IRU�SUHFLSLWDWLRQ��
PLFURPHWHRURORJLFDO��VRLO�PRLVWXUH�DQG�FKORULGH�SURILOH��WKHUPRFRXSOH��VXUIDFH�ZDWHU��ZHOOV��
DQG�GU\�ERUHKROHV��7UDF\�6HJPHQW�+\GURJUDSKLF�$UHD��ZHVW�FHQWUDO�1HYDGD�
7DEOH����7UDQVPLVVLYLW\�RI�EHGURFN�HVWLPDWHG�E\�SXPSHG�DTXLIHU�WHVWV��7UDF\�6HJPHQW�
+\GURJUDSKLF�$UHD��ZHVW�FHQWUDO�1HYDGD�
7DEOH����3UHFLSLWDWLRQ�GDWD��QRUPDOL]HG�WR������������DQG�VHOHFWHG�HVWLPDWHV�IRU�VWDWLRQV�LQ�
DQG�QHDU�WKH�7UDF\�6HJPHQW�+\GURJUDSKLF�$UHD��ZHVW�FHQWUDO�1HYDGD��
7DEOH����(VWLPDWHG�YHJHWDWLRQ�DQG�ODQG�FODVVLILFDWLRQ�FRYHUDJH��7UDF\�6HJPHQW�+\GURJUDSKLF�
$UHD��ZHVW�FHQWUDO�1HYDGD�
7DEOH����(VWLPDWHG�PHDQ�DQQXDO�SUHFLSLWDWLRQ��7UDF\�6HJPHQW�+\GURJUDSKLF�$UHD��ZHVW�FHQWUDO
1HYDGD�
7DEOH����$YHUDJH��PD[LPXP��PLQLPXP��DQG�VHDVRQDO�GDLO\�HYDSRWUDQVSLUDWLRQ�UDWHV��FRPSXWHG
XVLQJ�WKH�%RZHQ�UDWLR�PHWKRG��-DQXDU\������6HSWHPEHU�������DQG�DQQXDO�WRWDO�
HYDSRWUDQVSLUDWLRQ�IRU�ZDWHU�\HDU�������7UDF\�6HJPHQW�+\GURJUDSKLF�$UHD��ZHVW�FHQWUDO�
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1HYDGD�
7DEOH����,QIRUPDWLRQ�IRU�VXUIDFH�ZDWHU�JDJLQJ�VWDWLRQV�DQG�GLYHUVLRQV�LQ�DQG�QHDU�7UDF\�
6HJPHQW�+\GURJUDSKLF�$UHD��ZHVW�FHQWUDO�1HYDGD�
7DEOH����(VWLPDWHG�DUHD�DQG�PHDQ�DQQXDO�UXQRII�IURP�HSKHPHUDO�VWUHDPV��7UDF\�6HJPHQW�
+\GURJUDSKLF�$UHD�DQG�VHOHFWHG�VXEEDVLQV��HVWLPDWHV�DUH�URXQGHG���ZHVW�FHQWUDO�1HYDGD�
7DEOH����3HDN�GLVFKDUJH�DW�/RQJ�9DOOH\�&UHHN�FUHVW�VWDJH�JDJH������������DQG�SUHFLSLWDWLRQ�
UHFRUGHG�DW�1DWLRQDO�:HDWKHU�6HUYLFH�VWDWLRQ�QHDU�9LUJLQLD�&LW\��7UDF\�6HJPHQW�+\GURJUDSKLF�
$UHD��ZHVW�FHQWUDO�1HYDGD��
7DEOH�����*DLQ�RU�ORVV�RI�7UXFNHH�5LYHU�VWUHDPIORZ�LQ�7UDF\�6HJPHQW�+\GURJUDSKLF�$UHD��
ZHVW�FHQWUDO�1HYDGD��EDVHG�RQ�WKH�GLIIHUHQFH�EHWZHHQ�GLVFKDUJH�PHDVXUHG�E\�WKH�86*6�DW�WKH
7UXFNHH�5LYHU�JDJLQJ�VWDWLRQ�DW�9LVWD�DQG�WKH�VXP�RI�GLVFKDUJH�PHDVXUHG�DW�WKH�7UXFNHH�5LYHU�
JDJLQJ�VWDWLRQ�DW�9LVWD�DQG�WKH�VXP�RI�GLVFKDUJH�PHDVXUHG�DW�WKH�7UXFNHH�5LYHU�JDJLQJ�VWDWLRQ�
DW�:DGVZRUWK�DQG�DW�WKH�7UXFNHH�&DQDO�QHDU�:DGVZRUWK�
7DEOH�����6XPPDU\�RI�VWUHDPIORZ�PHDVXUHPHQWV�DQG�JDLQV�WR�DQG�ORVVHV�IURP�7UXFNHH�5LYHU�
7UDF\�6HJPHQW�+\GURJUDSKLF�$UHD��ZHVW�FHQWUDO�1HYDGD������±�����
7DEOH�����1HYDGD�VDIH�GULQNLQJ�ZDWHU�VWDQGDUGV�
7DEOH�����6WDWLVWLFDO�VXPPDU\�RI�JURXQG�ZDWHU�TXDOLW\�GDWD��7UDF\�6HJPHQW�+\GURJUDSKLF�
$UHD��ZHVW�FHQWUDO�1HYDGD������������
7DEOH�����6WDWLVWLFDO�VXPPDU\�RI�VXUIDFH�ZDWHU�TXDOLW\�GDWD��8�6��*HRORJLFDO�6XUYH\�6WDWLRQ�
1XPEHU�����������7UXFNHH�5LYHU�DW�&ODUN��7UDF\�6HJPHQW�+\GURJUDSKLF�$UHD��ZHVW�FHQWUDO�
1HYDGD������������
7DEOH�����3HUFHQW�FRPSRVLWLRQ�RI�ORFDO�UHFKDUJH�ZDWHU�DQG�7UXFNHH�5LYHU�ZDWHU�HVWLPDWHG�IURP�
VWDEOH�LVRWRSLF�PL[LQJ�IRU�JURXQG�ZDWHU�VDPSOHV�FROOHFWHG�LQ�WKH�7UDF\�6HJPHQW�+\GURJUDSKLF�
$UHD��ZHVW�FHQWUDO�1HYDGD�
7DEOH�����(VWLPDWHG�PHDQ�DQQXDO�UHFKDUJH�IURP�SUHFLSLWDWLRQ��7UDF\�6HJPHQW�+\GURJUDSKLF�
$UHD��ZHVW�FHQWUDO�1HYDGD�
7DEOH�����&KORULGH�FRQFHQWUDWLRQV�LQ�SRUH�ZDWHU�H[WUDFWV�DQG�VHOHFWHG�SK\VLFDO�FKDUDFWHULVWLFV�
RI�XQVDWXUDWHG�VHGLPHQW�VDPSOHV�FROOHFWHG�IURP�VL[�WHVW�KROHV�GULOOHG�LQ�WKH�0DUWLQ�&DQ\RQ�
GUDLQDJH�EDVLQ��7UDF\�6HJPHQW�+\GURJUDSKLF�$UHD��ZHVW�FHQWUDO�1HYDGD�
7DEOH�����&XPXODWLYH�PDVV�RI�FKORULGH�LQ�SRUH�ZDWHU�LQ�XQVDWXUDWHG�VHGLPHQW�VDPSOHV��DQG�
FKORULGH�DJH�DQG�DYHUDJH�DQQXDO�UHFKDUJH�UDWHV�HVWLPDWHG�E\�FKORULGH�PDVV�EDODQFH��7UDF\�
6HJPHQW�+\GURJUDSKLF�$UHD��ZHVW�FHQWUDO�1HYDGD�
7DEOH�����(VWLPDWHV�RI�JURXQG�ZDWHU�GLVFKDUJH��7UDF\�6HJPHQW�+\GURJUDSKLF�$UHD��
ZHVW�FHQWUDO�1HYDGD�
7DEOH�����(VWLPDWHV�RI�ZDWHU�EXGJHW�DQG�RI�JURXQG�ZDWHU�LQIORZ�DQG�RXWIORZ�IRU�7UDF\�
6HJPHQW�+\GURJUDSKLF�$UHD��ZHVW�FHQWUDO�1HYDGD������������
7KLV�UHSRUW�LV�FRQWDLQHG�LQ�WKH�IROORZLQJ�ILOHV�
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6FLHQWLILF�,QYHVWLJDWLRQV�5HSRUW�����������SGI�������0%�
$SSHQGL[�������NE�
$SSHQGL[�������NE��

)RU�YLHZLQJ�DQG�
SULQWLQJ�XSRQ�
GRZQORDG�
�7KLV�YHUVLRQ�RI�WKH�UHSRUW�LV�
DFFHVVLEOH�DV�GHILQHG�LQ�
6HFWLRQ�����RI�WKH�
5HKDELOLWDWLRQ�$FW�RI������
$PHQGPHQWV�RI�������

�7R�YLHZ�ILOHV�LQ�3')�IRUPDW��GRZQORDG�IUHH�FRS\�RI�$GREH�5HDGHU�
'RZQORDGLQJ�6XJJHVWLRQ��,W�LV�EHVW�WR�GRZQORDG�DQG�VDYH�D�ODUJH�3')�ILOH�WR�\RXU�KDUG�GULYH�
UDWKHU�WKDQ�WR�RSHQ�LW�LQVLGH�\RXU�EURZVHU��
���$�VWDQGDUG�FOLFN�PD\�DXWRPDWLFDOO\�RSHQ�WKH�3')�ILOH�LQVLGH�WKH�EURZVHU�EXW�GRLQJ�VR�ZLOO�UHVXOW�LQ�D�YHU\�VORZ
ORDG�
���'RZQORDGLQJ�WKH�3')�ILOH�PD\�WDNH�VHYHUDO�PRPHQWV�EXW�ZLOO�EH�ZRUWK�WKH�ZDLW�
���2QFH�LW�LV�GRZQORDGHG��RSHQ�WKH�3')�IURP�\RXU�KDUG�GULYH�XVLQJ�$GREH�$FUREDW²LW�ZLOO�RSHQ�LQ�D�IUDFWLRQ�RI
WKH�WLPH�LW�ZRXOG�WDNH�WR�RSHQ�WKH�3')�RYHU�WKH�,QWHUQHW�

$VVLVWDQFH�IRU�3&�DQG�0DF�2SHUDWLQJ�6\VWHPV�
0LFURVRIW�:LQGRZV�DQG�([SORUHU�RU�1HWVFDSH�

���5LJKW�FOLFN�WKH�OLQN�WR�D�ILOH��DQG�WKHQ�FKRRVH�
6DYH��/LQN��7DUJHW�$V
�IURP�WKH�SRS�XS�PHQX��
���,Q�WKH�6DYH�$V�GLDORJ�ER[��VHOHFW�D�ORFDWLRQ�RQ�\RXU�KDUG�GULYH��DQG�WKHQ�FOLFN�6DYH�

$SSOH�26�DQG�)LUHIR[��([SORUHU�RU�6DIDUL�

���5LJKW�FOLFN��RU�&RQWURO�FOLFN��WKH�OLQN�WR�D�ILOH��DQG�WKHQ�FKRRVH�
'RZQORDG�/LQN�WR�'LVN
�IURP�WKH�SRS�XS�
PHQX��
���,Q�WKH�6DYH�GLDORJ�ER[��VHOHFW�D�ORFDWLRQ�RQ�\RXU�KDUG�GULYH��DQG�WKHQ�FOLFN�6DYH�

6HQG�TXHVWLRQV�RU�FRPPHQWV�DERXW�WKLV�UHSRUW�WR�WKH�3XEOLF�,QIRUPDWLRQ�$VVLVWDQW��
*6�:�19SXEOLF�LQIR#XVJV�JRY���������������

)RU�PRUH�LQIRUPDWLRQ�DERXW�86*6�DFWLYLWLHV�LQ�1HYDGD��YLVLW�WKH�1HYDGD�:DWHU�6FLHQFH�&HQWHU�KRPH
SDJH�

$FFHVVLELOLW\ )2,$ 3ULYDF\ 3ROLFLHV�DQG�1RWLFHV
8�6��'HSDUWPHQW�RI�WKH�,QWHULRU��8�6��*HRORJLFDO�6XUYH\�
3HUVLVWHQW�85/��KWWS���SXEV�ZDWHU�XVJV�JRY�VLU���������
3DJH�&RQWDFW�,QIRUPDWLRQ��86*6�3XEOLVKLQJ�1HWZRUN�
/DVW�PRGLILHG��:HGQHVGD\��$SULO�������������������30 ��


