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+ DOOVGDOH� 3RZ HOO�8 WLOLW\ � ' LVWULFW

�=�Y�K���O�U�=�K�i
+ DOOVGDOH�3RZ HOO�8 WLOLW\ � ' LVWULFW�Z DV�HVWDEOLVKHG�LQ� � � � � �WR�VHUYLFH�D�VP DOO�SRUWLRQ�RI�1 RUWK�. QR[
&RXQW\ �� 6LQFH� WKHQ�� + 38 ' � KDV� JURZ Q� WR� EH� RQH� RI� WKH� ODUJHVW� XWLOLW\ � GLVWULFWV� LQ� WKH� 6WDWH� RI
7HQQHVVHH��

/ LNH� P RVW� XWLOLWLHV�� LQ� WKH� HDUO\ � \ HDUV�� H[ SDQGLQJ� RXU� LQIUDVWUXFWXUH� WR� UHDFK� WKH� GHP DQG� RI� WKH
JURZ LQJ� FRP P XQLWLHV� LQ� WKH� DUHD� Z DV� WKH� GULYLQJ� IRUFH� RI� RXU� EXVLQHVV�� 2 YHU� WKH� \ HDUV�� + 38 '
H[ SDQGHG�WR�LQFOXGH�1 RUWK� . QR[ �&RXQW\ ��$ QGHUVRQ�&RXQW\ �DQG�8 QLRQ�&RXQW\ ��7RGD\ ��Z H�VHUYH
RYHU�� � �� � � �UHVLGHQWV��

%\ � WKH� ODWH� � � � � jV�� + 38 ' � Z DV� IDFHG� Z LWK� D� V\ VWHP � WKDW� Z DV� DJLQJ� DQG� LQ� QHHG� RI� UHSDLU� DQG
LP SURYHP HQWV� WR� NHHS� XS� Z LWK� WKH� JURZ LQJ� GHP DQG� DQG� WKH� LQFUHDVH� LQ� UHTXLUHP HQWV� VHW� E\
) HGHUDO�DQG�6WDWH�DJHQFLHV��,Q�� � � � ��+ DOOVGDOH�3RZ HOO�8 WLOLW\ �' LVWULFW�Z DV�SXW�XQGHU�WKH�ILUVW�RI�WZ R
&RQVHQW� 2 UGHUV� �&2 � � LVVXHG� E\ � WKH� 7HQQHVVHH� ' HSDUWP HQW� RI� ( QYLURQP HQW� DQG� &RQVHUYDWLRQ
�7' ( &� �DQG�WKH�VHFRQG�&2 �Z DV�LVVXHG�LQ�� � � � ��7KH�8 WLOLW\ �Z DV�IRUFHG�WR�P DNH�VXEVWDQWLDO�FDSLWDO
ILQDQFLDO� LQYHVWP HQWV� LQ� RUGHU� WR� P HHW� WKH� ) HGHUDO� DQG� 6WDWH� UHJXODWLRQV� RXWOLQHG� LQ� WKH� &2 � DQG
WKH�ODZ �GXULQJ�WKLV�WLP HIUDP H�
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+ DOOVGDOH� 3RZ HOO�8 WLOLW\ � ' LVWULFW

�c �� �O�U�� �c �� �U�� �K���O�i �O�U�� �7
�� �� �� �0�" �K�=�Y�8��
+ DOOVGDOH�3RZHOO�8 WLOLW\ � ' LVWULFW
V�ZDVWHZDWHU�WUHDWPHQW�SODQW�LV�VLWXDWHG�RQ�%HDYHU�&UHHN��D�WULEXWDU\
WKDW� VSDQV� URXJKO\ � � � � PLOHV� IURP� + DOOV� &URVVURDGV� WR� 0 HOWRQ� + LOO�� %HDYHU� &UHHN� LV� D� VKDOORZ�� ORZ
IORZLQJ�ERG\ �RI�ZDWHU�ZLWK�VHYHQ�PDLQ�WULEXWDULHV��7KH�FUHHN�LV�D�VLJQLILFDQW�SDUW�RI�UHFUHDWLRQDO�OLIH�DV
LW�LV�XVHG�IRU�ILVKLQJ��VZLPPLQJ��DQG�ND\ DNLQJ��+ RZHYHU��WKH�FUHHN�LV�SURQH�WR�IORRGLQJ�DQG�RIWHQ�VWD\ V
IORRGHG�IRU�VHYHUDO�GD\ �SHULRGV�GHSHQGLQJ�RQ�WKH�DPRXQW�RI�UDLQ��UDLQ�LQWHQVLW\ ��DQG�JURXQG�VDWXUDWLRQ
SULRU�WR�WKH�UDLQ�HYHQW��,Q�WKH�HDUO\ �� � � � 
V��%HDYHU�&UHHN�DQG�LWV�WULEXWDULHV�ZHUH�SXW�RQ�WKH�6WDWH�RI
7HQQHVVHH
V�� � � � ' � �OLVW�RI�LPSDLUHG�VWUHDPV�DQG�LQ�QHHG�RI�UHVWRUDWLRQ��

+ 38 ' 
V�FROOHFWLRQ�V\ VWHP�KDV�RQH�PDLQ�OLQH�RU�LQWHUFHSWRU�VHZHU�PDLQ�WKDW�UXQV�DORQJ�%HDYHU�&UHHN
WKH�HQWLUH�OHQJWK�RI�WKH�FROOHFWLRQ�V\ VWHP��DSSUR[ LPDWHO\ �� � �PLOHV��7KH�H[ LVWLQJ�� � �LQFK�LQWHUFHSWRU�ZDV
IDLOLQJ� DQG� RYHUZKHOPHG� GXULQJ� UDLQ� HYHQWV� GXH� WR� LQIORZ� DQG� LQILOWUDWLRQ� DORQJ� WKH� LQFHSWRU� DQG� DW
PDQKROHV�DGMDFHQW�WR�WKH�LQWHUFHSWRU��0 RVW�RI�WKH�662 V�SULPDULO\ �RFFXUUHG�LQ�WKH� � �PLOH�VSDQ� IURP
+ 38 ' 
V�%HDYHU�&UHHN� : DVWHZDWHU�7UHDWPHQW�3ODQW�WKURXJK�WKH�KHDUW�RI�WKH�3RZHOO�FRPPXQLW\ �WR
WKH� ,�� � � FRUULGRU�� ,W� ZDV� LPSHUDWLYH� WKDW� + 38 ' � GHYHORS� D� SODQ� WR� IL[ � WKH� XQGHUVL] HG�� IDLOLQJ
LQIUDVWUXFWXUH�DQG�VWRS�ZHW�ZHDWKHU�662 V�WR�LPSURYH�WKH�FUHHN
V�ZDWHU�TXDOLW\ �DQG�KHOS�FRQWULEXWH�WR
%HDYHU�&UHHN
V�UHPRYDO�IURP�WKH�� � � � ' � �OLVW�RI�LPSDLUHG�VWUHDPV��

�) �1�6�%���1�3�0�( �3�&�4�4���3�&�1�0�3�5���� �� �� �� �ë�í



�U�&�� ���H�2�� �8
+ 38 ' � GHYHORSHG� D� SODQ� WR� LP SURYH� Z DVWHZ DWHU� WUHDWP HQW� DQG� WR� DGGUHVV� 662 V� WKURXJK� D
FRP ELQDWLRQ� RI� LQYHVWLJDWLYH� DQG� UHKDE� LQLWLDWLYHV� DV� Z HOO� DV� LP SURYHP HQWV� WR� WKH� � � P LOHV� RI
LQWHUFHSWRU�VHZ HU�P DLQ�UXQQLQJ�DORQJ�%HDYHU�&UHHN�LQ�WKH�3RZ HOO�FRP P XQLW\ ��+ 38 ' �Z DV�FRP P LWWHG
WR�ILQGLQJ�FRVW�HIIHFWLYH�VROXWLRQV�LQ�RUGHU�WR�OLP LW�WKH�LP SDFW�RQ�LWV�UDWH�SD\ HUV�

2 YHU� WKH� ODVW� IHZ � GHFDGHV�� + 38 ' � KDV� P DGH� JUHDW� VWULGHV� LQ� LP SURYLQJ� RXU� WUHDWP HQW� SODQWV�
FROOHFWLRQ�V\ VWHP �DQG�GLVWULEXWLRQ�V\ VWHP �DV�WKLV�UHSRUW�Z LOO�VKRZ ��

7DNH�D�ORRN�Z LWK�XV�DV�Z H�UHIOHFW�RQ�Z KHUH�Z H�KDYH�EHHQ�DQG�Z KHUH�Z H�DUH�WRGD\ �

+ DOOVGDOH� 3RZ HOO�8 WLOLW\ � ' LVWULFW
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�c �� �O�U�� �c �� �U�� �K���U�K�� �� �U�7 �� �8�U���H�2�� �8�U�O

%HDYHU�&UHHN�: : 73��EXLOW�LQ�WKH�� � � � jV��KDG�RYHU�� � � �YLRODWLRQV�RI
LWV�1 3' ( 6�SHUPLW�LQ�� � � � ��7KH�SODQW�GLVFKDUJHV�LQWR�%HDYHU�&UHHN��D
VPDOO�WULEXWDU\ �WKDW�IORZV�WKURXJK�WKH�* LEEV��+ DOOV��3RZHOO�DQG�. DUQV
FRPPXQLWLHV��&RQVWUXFWLRQ�DQG�UHQRYDWLRQ�RI�WKH�SODQW�EHJDQ�LQ�� � � �
WR�LQFOXGH�D�VWDWH�RI�WKH�DUW�0 HPEUDQH�%LR5HDFWRU��0 %5� ��D�SURFHVV
WKDW�FRPELQHV�D�PLFURILOWUDWLRQ�RU�XOWUDILOWUDWLRQ�PHPEUDQH�XQLW�ZLWK
D�VXVSHQGHG�JURZWK�ELRUHDFWRU��7KH�SODQW�LV�SHUPLWWHG�IRU�� �� �0 * '
DYHUDJH�GHVLJQ�IORZ�

7KH�5DFFRRQ�9DOOH\ �: : 73�ZDV�EXLOW�LQ�� � � � �DQG�UHQRYDWHG�LQ�� � � �
WR�XSJUDGH�DQG�H[ SDQG�WKH�H[ LVWLQJ�WUHDWPHQW�SODQW�WR�KDQGOH�PRUH
ZDVWHZDWHU� IORZ� DQG� VWLOO� PHHW� WKH� FRPSOLDQFH� UHTXLUHPHQWV� VHW� E\
WKH�( 3$ ��7KH�SODQW�XVHV�DHURELF�GLJHVWHU�WUHDWPHQW�DQG�LV�SHUPLWWHG
IRU�� �� 0 * ' �DYHUDJH�GHVLJQ�IORZ�

: H� DUH� SURXG� WR� VD\ � WKDW� ERWK� RI� RXU� IDFLOLWLHV� DUH� DZDUG� ZLQQLQJ
SODQWV�WRGD\ ��7KHVH�SODQWV�DUH�QRZ�DEOH�WR�KDQGOH�PRUH�ZDVWHZDWHU
IORZV�DQG�VWLOO�PHHW�WKH�FRPSOLDQFH�UHTXLUHPHQWV�VHW�E\ �WKH�( 3$ �DQG
7' ( &��7KH�LQYHVWPHQWV�PDGH�LQ�ZDVWHZDWHU�WUHDWPHQW�LQIUDVWUXFWXUH
KDYH�PDGH�WKHVH�FRPSOLDQFH�DFKLHYHPHQWV�SRVVLEOH�

6LQFH�� � � � ��%HDYHU�&UHHN�: : 73�KDV�UHFHLYHG�� �* ROG��� �6LOYHU�DQG��
3ODWLQXP� 3HDN� 3HUIRUP DQFH� $ Z DUG� IURP� WKH� 1 DWLRQDO
$VVRFLDWLRQ� RI� &OHDQ� : DWHU� $JHQFLHV� WKDW� UHFRJQL] H� IDFLOLWLHV� IRU
H[ FHOOHQFH�LQ�SHUPLW�FRPSOLDQFH��5DFFRRQ�9DOOH\ �: : 73�KDV�UHFHLYHG
� �3ODWLQXP��� � �* ROG�DQG�� �6LOYHU�DZDUGV�VLQFH�� � � � �

3 ODQW� , P SURYHP HQWV 5 HVXOWV
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,Q�� � � � ��+ 38 ' �ZDV�LVVXHG�D�&RQVHQW�2 UGHU��&2 � �IURP�7' ( &�IRFXVLQJ�RQ�SODQW�LPSURYHPHQWV�WR�DYRLG�FRQWLQXRXV�YLRODWLRQV�RI�WKH�( 3$
LVVXHG�1 3' ( 6�GLVFKDUJH�SHUPLW�DORQJ�ZLWK�LQIUDVWUXFWXUH�LQYHVWPHQWV�WR�HOLPLQDWH�VDQLWDU\ �VHZHU�RYHUIORZV��662 � ��
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�5�S�F�B�U�N�F�O�U���1�M�B�O�U�T
� � : DVWHZ DWHU�7UHDWP HQW�3ODQWV

� � ' HFHQWUDOL] HG�7UHDWP HQW�3ODQWV

�4�U�P�S�B�H�F���5�B�O�L
� � � � � �0 LOOLRQ�* DOORQ�6WRUDJH�&DSDFLW\

�4�F�S�W�J�D�F���" �S�F�B
� � � �6TXDUH�0 LOHV

�-�J�G�U���4�U�B�U�J�P�O�T

�4�F�X�F�S���$�P�O�O�F�D�U�J�P�O�T

� �

�. �B�O�I �P�M�F�T
� � �� � �

� � �� � �

�' �P�S�D�F���� ���( �S�B�W�J�U�Z���. �B�J�O�T
� � � �0 LOHV
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�� �=�2�2�� �� �U�'�=�8���O�i �O�U�� �7
: KLOH�FRQVLGHUDEOH�SURJUHVV�ZDV�PDGH�DIWHU�WKH�ILUVW�&RQVHQW�2 UGHU��&2 � ��ZHW�ZHDWKHU�VDQLWDU\ �VHZHU�RYHUIORZV��662 V� �FRQWLQXHG�WR�FUHDWH
VLJQLILFDQW�LVVXHV�WKURXJKRXW�WKH�' LVWULFW�UHVXOWLQJ�LQ�D�VHFRQG�&2 �LVVXHG�E\ �7' ( &�LQ�$XJXVW�RI�� � � � ��7KH�SULPDU\ �IRFXV�RI�WKH�VHFRQG�&2 �ZDV
WKH�UHKDELOLWDWLRQ�DQG�UHSODFHPHQW�RI�WKH�SLSHV�WKDW�FROOHFW�DQG�FDUU\ �ZDVWHZDWHU�IURP�KRPHV�DQG�EXVLQHVVHV�WR�WKH�WUHDWPHQW�SODQW��

,Q�UHVSRQVH�WR�WKH�FRQVHQW�RUGHUV��+ DOOVGDOH�3RZHOO�8 WLOLW\ �' LVWULFW�GHVLJQHG�LWV�&DSLWDO�,PSURYHPHQW�3ODQ��&,3� �WR�IRFXV�RQ�UHSODFHPHQW�DQG�UHKDELOLWDWLRQ�RI�WKH�FROOHFWLRQ
V\ VWHP�LQ�FULWLFDO�DUHDV�WKDW�QHHGHG�DWWHQWLRQ�GXH�WR�662 V��SLSH�PDWHULDO��SLSH�DJH��DQG�GHIHFWV�WKDW�ZHUH�FXUUHQWO\ �FDXVLQJ�LVVXHV�RU�FRXOG�FDXVH�LVVXHV�LQ�WKH�IXWXUH�

+ 38 ' �HVWDEOLVKHG�D�3UHYHQWDWLYH�0 DLQWHQDQFH�	 �,QVSHFWLRQ��30 ,� �3URJUDP�WR�WDUJHW�SUREOHPDWLF�DUHDV�LQ�WKH�FROOHFWLRQ�V\ VWHP�WR�KHOS�SUHYHQW�662 V��$FWLYLWLHV�LQFOXGHG�LQ
WKLV�SURJUDP�DUH�DV�IROORZV��PDQKROH�LQVSHFWLRQV��VPRNH�WHVWLQJ��FORVHG�FLUFXLW�WHOHYLVLRQ�LQVSHFWLRQ��SUH�FRQGLWLRQLQJ��DQG�SLSHOLQH�FOHDQLQJ��

+ 38 ' �KDV�PDLQWDLQHG�FRQWLQXRXV�)ORZ�0 RQLWRULQJ�8 QLWV�WKURXJKRXW�WKH�FROOHFWLRQ�V\ VWHP�ZKLFK�SURYLGH�LQIRUPDWLRQ�DERXW�WKH�FROOHFWLRQ�V\ VWHP
V�SHUIRUPDQFH�GXULQJ�GU\
ZHDWKHU�DQG�ZHW�ZHDWKHU�GD\ V��

6 \ VWHP � , P SURYHP HQWV

�3�L�S�H���' �H�I�H�F�W�V �6�P�R�N�H���7�H�V�W�L�Q�J �)�O�R�Z ���0 �R�Q�L�W�R�U�L�Q�J���8�Q�L�W
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�O�i �O�U�� �7 ���� �b�� �2�Y�� �U�'�=�8
�5���� �=�K�K�� �� �U�'�=�8���H�2�� �8
,Q� � � � � �� D� &RUUHFWLYH� $FWLRQ� 3ODQ� 	 � ( QJLQHHULQJ� 5HSRUW� �&$3�( 5� � ZDV
VXEPLWWHG� WR� DQG� DSSURYHG� E\ � 7' ( &�� ,Q� UHVSRQVH� WR� 7' ( &
V� UHYLHZ� RI
+ 38 ' 
V� V\ VWHP� HYDOXDWLRQ� DQG� &$3�( 5�� + 38 ' � FRQWLQXHV� WR� SURJUHVV� WR
PHHWLQJ�WKH�IROORZLQJ�REMHFWLYHV�

&RQWLQXLQJ�WR�DGGUHVV�LQILOWUDWLRQ�DQG�LQIORZ�� ,�,� �SUREOHPV
&RQWLQXLQJ�WR�LGHQWLI\ LQJ�FROOHFWLRQ�V\ VWHP�UHKDELOLWDWLRQ�SULRULWLHV
&RPSOHWLQJ�&DSLWDO�,PSURYHPHQW�3URMHFWV
&RQWLQXLQJ�WKH�3UHYHQWDWLYH�0 DLQWHQDQFH�,QVSHFWLRQ�3URJUDP
&RQWLQXLQJ� ZLWK� OLIW� VWDWLRQ� LPSURYHPHQWV� �SXPS� VWDWLRQV� WKDW� ERRVW
ZDVWHZDWHU�IORZ�LQ�ORZ�O\ LQJ�DUHDV�RI�WKH�V\ VWHP�
&RQWLQXLQJ�FDOLEUDWLRQ�DQG�PRQLWRULQJ�RI�IORZ�PRQLWRULQJ�VWDWLRQV

+ 38 ' �GHYHORSHG�D�FROOHFWLRQ�V\ VWHP�K\ GUDXOLF�PRGHO�WR�YHULI\ �FDSDFLW\ �IRU
DQ\ � QHZ� GHYHORSPHQWV� SULRU� WR� DSSURYDO�� $V� QHZ� FROOHFWLRQ� V\ VWHP� OLQHV
DUH� LQVWDOOHG�� WKH\ � DUH� DGGHG� WR� WKH� PRGHO�� )RU� H[ DPSOH�� ZLWK� WKH
FRPSOHWLRQ�RI�WKH�VHZHU�LQWHUFHSWRU�SURMHFWV��WKH�K\ GUDXOLF�PRGHO�ZLOO�EH
UHFDOLEUDWHG�WR�KHOS�LGHQWLI\ �ZKLFK�DUHD�V� �LQ�WKH�FROOHFWLRQ�V\ VWHP�WR�IRFXV
HIIRUWV�IRU�WKH�IXWXUH��

7KH�REMHFWLYHV�RI�WKH�FDSDFLW\ �DVVHVVPHQW�LQFOXGH�WKH�IROORZLQJ�REMHFWLYHV�

,GHQWLI\ LQJ�ORFDWLRQV�DQG�FDXVHV�RI�K\ GUDXOLF�FRQVWUDLQWV�LQ�WKH�FROOHFWLRQ
V\ VWHP
$VVHVVLQJ� WKH� %HDYHU� &UHHN� : : 73
V� DELOLW\ � WR� DFFRPPRGDWH�WUHDW
SHDN�IORZV
$VVHVVLQJ�KRZ�H[ LVWLQJ�VHZHU�V\ VWHP�SHUIRUPDQFH�ZLOO�EH�LPSURYHG�E\
SODQQHG�UHKDELOLWDWLRQ�DQG�LPSURYHPHQW�SURMHFWV
$VVHVVLQJ� WKH� SHUIRUPDQFH� RI� SODQQHG� UHKDELOLWDWLRQ� SURMHFWV� WR
DFFRPPRGDWH�IXWXUH�SRSXODWLRQ�JURZWK

�ë�ò�) �1�6�%���1�3�0�( �3�&�4�4���3�&�1�0�3�5���� �� �� �� + DOOVGDOH� 3RZ HOO�8 WLOLW\ � ' LVWULFW



+ DOOVGDOH� 3RZ HOO�8 WLOLW\ � ' LVWULFW

,Q�� � � � ��+ DOOVGDOH�3RZHOO�8 WLOLW\ �' LVWULFW�GLG�QRW�KDYH�DQ\ �FKURQLF�VDQLWDU\ �VHZHU�RYHUIORZV��662 V� �LQ
WKH�FROOHFWLRQ�V\ VWHP��,Q�IDFW��ZH�VDZ�WKH�ORZHVW�QXPEHU�RI�662 V�RQ�UHFRUG�IRU�+ 38 ' 
V�FROOHFWLRQ
V\ VWHP��7KLV�ZDV�D�UHVXOW�RI�WKH�ZRUN�FRPSOHWHG�LQ�WKH�FROOHFWLRQ�V\ VWHP�RYHU�WKH�SDVW�WZHQW\ �\ HDUV�
7KH�SHDN�DQG�LQVWDQWDQHRXV�IORZV�ZHUH�DOVR�ORZHU��DQG�WKH�FROOHFWLRQ�V\ VWHP�VKRZV�D�TXLFNHU�UHFRYHU\
DIWHU�D�UDLQ�HYHQW�ZKLFK�KDV�KHOSHG�ORZHU�WKH�QXPEHU�RI�ZHW�ZHDWKHU�662 V��

3ODQW�IORZV�KDYH�GHFUHDVHG�E\ �� �0 * ' �UHVXOWLQJ�LQ�VLJQLILFDQW�VDYLQJV�LQ�HOHFWULF�DQG�FKHPLFDO�FRVWV�WKXV
KHOSLQJ�WR�UHGXFH�RSHUDWLQJ�FRVWV�DQG�OLPLWLQJ�WKH�LPSDFW�RQ�RXU�UDWH�SD\ HUV��

7KHVH�UHVXOWV�ZLOO�EHQHILW�WKH�VXUURXQGLQJ�FRPPXQLWLHV�DV�LW�ZLOO�KHOS�WR�LPSURYH�WKH�ZDWHU�TXDOLW\ �RI
%HDYHU�&UHHN��UHYLYH�DQG�VXSSRUW�WKH�QDWLYH�DTXDWLF�HFRV\ VWHPV��DQG�HQULFK�WKH�UHFUHDWLRQDO�DFWLYLWLHV
WKDW�KDYH�EHHQ�HQMR\ HG�E\ �UHVLGHQWV�IRU�PDQ\ �\ HDUV��

( YHQ�ZLWK�WKH�ORZ�QXPEHU�RI�662 V�LQ�� � � � �DQG�WKH�UHOHDVH�IURP�WKH�&RQVHQW�2 UGHU�LQ�� � � � ��+ 38 '
LV�VWLOO�FRPPLWWHG�WR�LPSURYLQJ�DUHDV�LQ�WKH�FROOHFWLRQ�V\ VWHP�WKDW�DUH�VXVFHSWLEOH�WR�ZHW�ZHDWKHU�662 V�

�) �1�6�%���1�3�0�( �3�&�4�4���3�&�1�0�3�5���� �� �� ��

�� �=�2�2�� �� �U�'�=�8���O�i �O�U�� �7
5 ( 68 / 7 6
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�ì�ì���2�'�!�U���O�U�� �U�'�=�8�O
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+ DOOVGDOH� 3RZ HOO�8 WLOLW\ � ' LVWULFW

�) �1�6�%���1�3�0�( �3�&�4�4���3�&�1�0�3�5���� �� �� �� �ë�ô

�� �� �� �� ���$�-�&�" �/ ���8 �" �5�&�3���5�&�$�) �/ �0�-�0�( �:
�" �8 �" �3�%

7KH� &OHDQ� : DWHU� 7HFKQRORJ\ � $ZDUG� UHFRJQL]HV� RSHUDWLRQDO
LQQRYDWLRQ� RU� WKH� DSSOLFDWLRQ� RI� WUHDWPHQW� WHFKQRORJ\ � WR
LPSURYH�HIIOXHQW�TXDOLW\ ��UHVRXUFH�UHFRYHU\ ��DQG�RU�VXVWDLQDELOLW\
DW�D�PXQLFLSDO�RU�LQGXVWULDO�UHVRXUFH�UHFRYHU\ �IDFLOLW\ �

7KH�%HDYHU�&UHHN�: DVWHZDWHU�7UHDWP HQW
3ODQW��8 OWUD�9LROHW�' LVLQIHFWLRQ�6\ VWHP

�� �� �� �� ���0�6�5�4�5�" �/ �%�*�/ �( ���0�7�&�3�' �-�0�8
�" �#�" �5�&�. �&�/ �5���1�3�0�+�&�$�5���" �8 �" �3�%

7KH� 2 XWVWDQGLQJ� 2 YHUIORZ� $EDWHPHQW� 3URMHFW� $ZDUG
UHFRJQL]HV� SURMHFWV� WKDW� LPSURYHG� ZDWHU� TXDOLW\ � E\ � FRQWUROOLQJ
ZHW�ZHDWKHU�RYHUIORZV�WKURXJK�YDULRXV�PHDQV�VXFK�DV�GHJUHH�RI
ZDWHU�TXDOLW\ �LPSURYHPHQW�HQYLVLRQHG�RU�PHDVXUHG��LQJHQXLW\ �LQ
WKH� SURMHFW�� FRPPXQLW\ � DQG� VWDNHKROGHU� LQYROYHPHQW�� DQG� FRVW
HIIHFWLYHQHVV�

7KH�%HDYHU�&UHHN�6HZHU�,QWHUFHSWRU
,P SURYHP HQW�3URMHFW



+ DOOVGDOH� 3RZ HOO�8 WLOLW\ � ' LVWULFW

�c �� �U�� �K���O�i �O�U�� �7 ���� �� �� �0�" �K�=�Y�8��

�) �1�6�%���1�3�0�( �3�&�4�4���3�&�1�0�3�5���� �� �� �� �ì�ë

+ DOOVGDOH�3RZHOO�8 WLOLW\ � ' LVWULFW�ZDV�HVWDEOLVKHG�LQ� � � � � �WR�DERXW� � � � � FXVWRPHUV�LQ�WKH�3RZHOO�FRPPXQLW\ �GXH�WR�DQ�LQDGHTXDWH�VXSSO\ �RI
ZDWHU��+ 38 ' �EXLOW�WZR�� � � �VPDOO�ZDWHU�WUHDWPHQW�SODQWV�RQ�)RZOHU�6SULQJ�DQG�* UDQQ\ �%ULJKW�6SULQJ�LQ�� � � � ��,Q�� � � � ��D�WKLUG�SODQW�ZDV�EXLOW�DW
' U\ �* DS�3LNH�EULQJLQJ�WKH�WRWDO�ZDWHU�SURGXFWLRQ�FDSDFLW\ �WR�� �� �0 * ' �

,Q� � � � � �� + 38 ' � EXLOW� D� QHZ� ZDWHU� WUHDWPHQW� SODQW� ORFDWHG� RII
0 HOWRQ�+ LOO�/ DNH�ZLWK�D�FDSDFLW\ �RI�� �0 * ' ��7KH�0 HOWRQ�+ LOO�: 73
XVHG�UDSLG�VDQG�ILOWHU�WHFKQRORJ\ ��$ �FKHPLFDO�EXLOGLQJ�ZDV�DGGHG
LQ�� � � � ��

6DQG� ILOWUDWLRQ�LV�D�ZDWHU�WUHDWPHQW
SURFHVV� ZKHUH� UDZ� ZDWHU� IORZV
WKURXJK� D� EHG� RI� JUDQXODU� PHGLD�
W\ SLFDOO\ �VDQG�VXSSRUWHG�E\ �OD\ HUV�RI
JUDYHO���$V�ZDWHU�SDVVHV�WKURXJK�WKH
VDQG�� VXVSHQGHG� VROLGV�� WXUELGLW\ �
DQG� VRPH� PLFURRUJDQLVPV� DUH
SK\ VLFDOO\ � VWUDLQHG� RXW� RU� WUDSSHG
ZLWK�WKH�SRUH�VSDFHV�EHWZHHQ�VDQG
JUDLQV�� $GGLWLRQDO� UHPRYDO� RFFXUV
WKURXJK� DEVRUSWLRQ� DQG� ELRORJLFDO
DFWLYLW\ �ZLWKLQ�WKH�ILOWHU�PHGLD��



+ DOOVGDOH� 3RZ HOO�8 WLOLW\ � ' LVWULFW

,Q� � � � � �� + DOOVGDOH�3RZHOO� 8 WLOLW\ � ' LVWULFW� UHFHLYHG� WKH� $ZDUG� RI� ( [ FHOOHQFH� LQ� 0 HGLXP
: DWHU�7UHDWPHQW�IURP�WKH�&OHDQ�: DWHU�3URIHVVLRQDO�RI�. HQWXFN\ �7HQQHVVHH�VHFWLRQ�RI
WKH� $PHULFDQ� : DWHU� : RUNV� $VVRFLDWLRQ�� 7KH� FULWHULD� FRQVLGHUHG� IRU� WKLV� DZDUG��
LQFOXGHV�PDQDJHPHQW��UHFRUGV��DSSHDUDQFH��DQG�WKH�RYHUDOO�UHVXOWV�RI�WKH�HYDOXDWLRQ�E\
WKH�+ RQRUV�	 �$ZDUGV�&RPPLWWHH�

: H� DOVR� UHFHLYHG� D� SHUIHFW� VFRUH� RQ� RXU� ODVW� WZR� � � � � 6DQLWDU\ � 6XUYH\ V� FRQGXFWHG� E\
7' ( &��7KH�VXUYH\ �LV�D�FRPSUHKHQVLYH�UHYLHZ�DQG�LQVSHFWLRQ�HYDOXDWLQJ�WKH�FDSDELOLW\ �RI
WKH�ZDWHU�V\ VWHP�WR�VXSSO\ �VDIH�GULQNLQJ�ZDWHU��5HTXLUHG�DUHDV�RI�WKH�VXUYH\ �LQFOXGHG��
UHYLHZ�RI�WKH�UDZ�ZDWHU�VRXUFH��WUHDWPHQW�SODQW��GLVWULEXWLRQ�V\ VWHP��ILQLVKHG�ZDWHU�DQG
VWRUDJH� WDQNV�� SXPS� VWDWLRQV�� PRQLWRULQJ� DQG� UHSRUWLQJ�� PDQDJHPHQW� DQG� RSHUDWLRQV�
DQG�RSHUDWRU�FRPSOLDQFH��

, P SURYHP HQWV 5 HVXOWV

,Q�� � � � ��WKH�SODQW�ZDV�XSJUDGHG�WR�D�PHPEUDQH�ILOWUDWLRQ�WHFKQRORJ\ �V\ VWHP�ZLWK�D�GDLO\
FDSDFLW\ �RI�� � �� �0 * �

$ �VHFRQG�ZDWHU�SODQW�ZDV�FRQVWUXFWHG�LQ�� � � � �LQ�6KDUS
V�&KDSHO�RQ�1 RUULV�/ DNH�WR�DGG
DQ�DOWHUQDWH�ZDWHU�VRXUFH�DQG�LQFUHDVH�FDSDFLW\ �WR�PHHW�SUHVHQW�DQG� IXWXUH�GHPDQGV�
7KH�SODQW�XVHV�PHPEUDQH�ILOWUDWLRQ�DQG�KDV�D�GDLO\ �FDSDFLW\ �RI�� �0 * �

7KH� )RZOHU�6SULQJ� : 73�DQG�WKH�* UDQQ\ �%ULJKW�6SULQJ� : 73�ZHUH�GHFRPPLVVLRQHG�LQ
� � � � ��7KH�' U\ �* DS�: 73�ZDV�GHFRPPLVVLRQHG�WKH�IROORZLQJ�\ HDU�LQ�� � � � �

,Q� � � � � �� D� QHZ� FKHPLFDO� EXLOGLQJ� ZDV� DGGHG� WR� DLG� LQ� FKHPLFDO� GHOLYHU\ �� VWRUDJH�
PHWHULQJ��DQG�FRQYH\ DQFH�LVVXHV��

�c �� �U�� �K���U�K�� �� �U�7 �� �8�U���H�2�� �8�U�O

�) �1�6�%���1�3�0�( �3�&�4�4���3�&�1�0�3�5���� �� �� �� �ì�ì

$ Z DUGV�DQG�5HFRJQLWLRQ$ Z DUGV�DQG�5HFRJQLWLRQ



�#�P�P�T�U�F�S���4�U�B�U�J�P�O�T
� �

�8 �B�U�F�S���. �B�J�O
� � � �0 LOHV

�) �Z�E�S�B�O�U�T
� �� � �

�8 �B�U�F�S���$�P�O�O�F�D�U�J�P�O�T
� � �� � �

�� �'�O�U�K�'�� �Y�U�'�=�8���O�i �O�U�� �7
�� �i ���U�&�� ���8�Y�7 �� �� �K�O

�4�F�S�W�J�D�F���" �S�F�B
� � � �6TXDUH�0 LOHV

�8 �B�U�F�S���5�S�F�B�U�N�F�O�U���1�M�B�O�U�T
� �3ODQWV

� � �0 LOOLRQ�* DOORQ�' DLO\ �7UHDWP HQW�&DSDFLW\

� �� �%LOOLRQ�* DOORQV�<HDUO\ �7UHDWHG�: DWHU

�8 �B�U�F�S���4�U�P�S�B�H�F���5�B�O�L�T
� � �7DQNV

� � �0 LOOLRQ�* DOORQ�6WRUDJH�&DSDFLW\

�) �1�6�%���1�3�0�( �3�&�4�4���3�&�1�0�3�5���� �� �� ��

+ DOOVGDOH� 3RZ HOO�8 WLOLW\ � ' LVWULFW
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+ DOOVGDOH� 3RZ HOO�8 WLOLW\ � ' LVWULFW

�) �1�6�%���1�3�0�( �3�&�4�4���3�&�1�0�3�5���� �� �� ��

�� �'�O�U�K�'�� �Y�U�'�=�8���O�i �O�U�� �7

�ì�î
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+ DOOVGDOH�3RZHOO� 8 WLOLW\ � ' LVWULFW
V� V\ VWHP� LV� ORFDWHG� LQ� D� VHPL� PRXQWDLQRXV� DUHD� ZKLFK� SUHVHQWV� FKDOOHQJHV� LQ� GHVLJQ� DQG
RSHUDWLRQV�GXH�WR�WKH�QXPHURXV�ULGJHV�DQG�YDOOH\ V�WKDW�VSOLW�WKH�V\ VWHP��7KHUH�LV�DQ�� � � � IRRW�GLIIHUHQFH�EHWZHHQ�WKH�KLJK�DQG
ORZ�HOHYDWLRQV�LQ�WKH�VHUYLFH�DUHD��UHSUHVHQWLQJ� � � � �SRXQGV�SHU�VTXDUH�LQFK� �SVL� �GLIIHUHQFH�LQ�ZDWHU�SUHVVXUH��$V�D�UHVXOW�
GLVWULEXWLRQ� RSHUDWRUV� DUH� FKDOOHQJHG� E\ � PDLQWDLQLQJ� DSSURSULDWH� OHYHOV� RI� SUHVVXUH� LQ� WKLUWHHQ� GLVWLQFWO\ � VHSDUDWHG� UHJLRQV
WKURXJKRXW�WKH�VHUYLFH�DUHD�

3,3( 6�$5( 1 
7�3( 50 $1 ( 1 7

/ LNH�PRVW�RI�WKH�1 DWLRQ
V�ZDWHU�V\ VWHPV��RXU�LQIUDVWUXFWXUH�LV�DJLQJ�DQG�OHDNLQJ�DQG�LQ�PXFK�QHHG�RI�UHSDLU�RU�UHSODFHPHQW�
2 XU� ZDWHU� V\ VWHP� LV� RYHU� VL[ W\ � \ HDUV� ROG� LQ� VRPH� DUHDV�� 7KHUH� DUH� D� YDULHW\ � RI� FDXVHV� IRU� ZDWHU� PDLQ� EUHDNV� VXFK� DV
FRUURVLRQ��H[ WUHPH�WHPSHUDWXUH�FKDQJHV��VRLO�FRQGLWLRQV��FRQVWUXFWLRQ��DQG�KLJK�ZDWHU�SUHVVXUH��

&KDOOHQJHV



+ DOOVGDOH� 3RZ HOO�8 WLOLW\ � ' LVWULFW

+ DOOVGDOH�3RZHOO�8 WLOLW\ �' LVWULFW�KDV�EHHQ�PDLQWDLQLQJ�WKH�V\ VWHP��EXW�RYHUWLPH��WKH�PDWHULDOV�WKDW�FRPSULVH�WKH�V\ VWHP�UHDFK�WKH�HQG�RI�WKHLU
OLIH�DQG�DUH�QR�ORQJHU�UHOLDEOH��7KHUH�FRPHV�D�SRLQW�ZKHQ�UHSDLUV�EHFRPH�PRUH�FRVWO\ �WKDQ�UHSODFHPHQW��+ 38 ' �KDV�EHHQ�ZRUNLQJ�WR�UHYLHZ
WKH�HQWLUH�ZDWHU�V\ VWHP�DQG�LGHQWLI\ �DQG�SULRULWL] H�SURMHFWV�E\ �QHHG��7KH�JRDO�RI�+ 38 ' 
V�&DSLWDO�,PSURYHPHQW�3ODQ��&,3� �LV�WR�DGGUHVV�H[ LVWLQJ
LVVXHV��ZKLOH�SUHSDULQJ�IRU�WKH�OHYHO�RI�VHUYLFHV�QHHGHG�IRU�WKH�IXWXUH�JURZWK�WKDW�LV�H[ SHFWHG�LQ�WKH�' LVWULFW
V�VHUYLFH�DUHD�

�� �'�O�U�K�'�� �Y�U�'�=�8���O�i �O�U�� �7 ���'�7 �H�K�=�b�� �7 �� �8�U�O

�� �� �� �� ���" �8 �" �3�%���0�' ���&�9�$�&�-�-�&�/ �$�&���*�/
�. �&�%�*�6�. ���8 �" �5�&�3���%�*�4�5�3�*�#�6�5�*�0�/

7KH� FULWHULD� IRU� WKLV� DZDUG� LQFOXGHV� PDQDJHPHQW�
UHFRUGV�� DSSHDUDQFH�� DQG� WKH� UHVXOWV� RYHUDOO� RI� WKH
HYDOXDWLRQ�E\ �WKH�+RQRUV�	 �$ZDUGV�&RPPLWWHH��

$ : $ 5 ' 6 � 	 � 5 ( & 2 * 1 , 7 , 2 1

�) �1�6�%���1�3�0�( �3�&�4�4���3�&�1�0�3�5���� �� �� �� �ì�ï

� �%2 2 67 ( 5 �67 $ 7 ,2 1 6� � � �� � � �/ ) �2 )
: $ 7 ( 5 �3,3(

,0 35 2 9 ( 0 ( 1 7 6�&2 0 3 / ( 7 ( ' �' 8 5 ,1 *
7 + ( �/ $ 67 �� � �< ( $ 5 6

� �67 2 5$ * ( �7 $ 1 . 6

2 YHU�WKH�ODVW�� � �\ HDUV��+ 38 ' �KDV�UHSODFHG��XSJUDGHG�RU�LQVWDOOHG�QHZ�ZDWHU�LQIUDVWUXFWXUH
WR� HQVXUH� WKH� ' LVWULFW� KDV� DPSOH� UHOLDEOH�� VDIH� GULQNLQJ� ZDWHU� WR� PHHW� WKH� GHPDQG� RI� RXU
JURZLQJ�FRPPXQLWLHV�



+ DOOVGDOH�3RZHOO� 8 WLOLW\ � ' LVWULFW� LPSOHPHQWHG� D� : DWHU� / RVV� &RQWURO� 3URJUDP� LQ� � � � � � WR� LGHQWLI\ � SRLQWV� RI� UHDO� RU� SK\ VLFDO� ZDWHU� ORVVHV� DQG� LPSOHPHQW� VROXWLRQV� WR
HOLPLQDWH�WKRVH�SRLQWV�WKURXJKRXW�WKH�� � � �PLOHV�RI�SLSH�LQ�RXU�VHUYLFH�DUHD�RI�� � � �VTXDUH�PLOHV����

+ DOOVGDOH�3RZHOO�8 WLOLW\ �' LVWULFW�XVHG�WKH�IROORZLQJ�PHWKRGV�WR�ILQG�DQG�IL[ �ZDWHU�OHDNV�
' LVWULFW�0 HWHUHG�$ UHD�� ' 0 $ � �,P SOHP HQWDWLRQ�LQ�ZKLFK�ZH�GLYLGHG�WKH�VHUYLFH�DUHD�LQWR�� � �PHWHUHG�] RQHV�ZLWK�� � �PDLQ�OLQH�PHWHUV�WR�KHOS�PRQLWRU�V\ VWHP
IORZ�DQG�FUHDWH�EDVHOLQH�SDWWHUQV�
6DWHOOLWH� / HDN� ' HWHFWLRQ�XVLQJ�DOJRULWKPV�WR�ORFDWH�SRLQWV�RI�LQWHUHVW�DIWHU�ZKLFK�DFRXVWLF�OHDN�GHWHFWLRQ�LV�XVHG�WR�IXUWKHU�LQYHVWLJDWH��7KHUH�ZHUH�RYHU�� � �
SRLQWV�RI�LQWHUHVW�JHQHUDWHG�DQG�LQYHVWLJDWHG��
7 KLUG�3DUW\ � / HDN� ' HWHFWLRQ�WR�SHUIRUP�DFRXVWLF�OHDN�GHWHFWLRQ�WKURXJKRXW�WKH�GLVWULEXWLRQ�V\ VWHP��RQH� ' LVWULFW�0 HWHU�$UHD� � ' 0 $ � �DW�D�WLPH��ZKLOH�+ 38 '
FUHZV�ZRUNHG�EHKLQG�WKHP�WR�UHSDLU�OHDNV�DV�WKH\ �ZHUH�GLVFRYHUHG�
3UHVVXUH�0 DQDJHP HQW�WR�FRQWLQXRXVO\ �PRQLWRU�SUHVVXUH��DQG�LWV�HIIHFW�RQ�SURGXFWLRQ��+ 38 ' �KDV�ZRUNHG�WR�NHHS�SODQW�SUHVVXUH�DV�ORZ�DV�SRVVLEOH�ZKLOH�VWLOO
VXSSRUWLQJ�V\ VWHP�QHHGV�
0 RQLWRULQJ�) OXVKLQJ�3RLQWV�E\ �LQFUHDVHG�VDPSOLQJ�RQ�WKHVH�SRLQWV�LQ�HIIRUW�WR�HOLPLQDWH�XQQHFHVVDU\ �IOXVKLQJ�RI�ZDWHU��+ 38 ' �KDV�UHGXFHG�IOXVKLQJ�E\ �RYHU�� � � �
,Q�+ RXVH� / HDN� ' HWHFWLRQ�XVLQJ�IORZ�PHWHU�GDWD�IURP�WKH�' 0 $ �] RQHV�DQG�DFRXVWLF�OHDN�GHWHFWLRQ�WHFKQLTXHV��+ 38 ' �KDV�IRXQG�RYHU�� � �OHDNV�DQG�FRQVLGHUV
WKLV�SURJUDP�WR�EH�WKH�PRVW�HIIHFWLYH�DQG�VXFFHVVIXO�

+ DOOVGDOH� 3RZ HOO�8 WLOLW\ � ' LVWULFW

�) �1�6�%���1�3�0�( �3�&�4�4���3�&�1�0�3�5���� �� �� ��

�c �� �U�� �K���2�=�O�O���� �=�8�U�K�=�2���H�K�=�" �K�� �7

5 HVXOWV
&XUUHQWO\ �� + DOOVGDOH�3RZHOO� 8 WLOLW\ � ' LVWULFW
V� : DWHU� / RVV� LV
DW�� �� � � �ZKLFK�LV�ZHOO�LQ�UDQJH�ZLWK�WKH�6WDWH�UHTXLUHPHQW�

�ì�ð



�� �=�8�� �2�Y�O�'�=�8

2 XU� UHSRUW� KLJKOLJKWV� VLJQLILFDQW�� PHDVXUDEOH� LPSDFW�� SDUWLFXODUO\ � LQ� FOHDQ� ZDWHU� SURMHFWV�
DIILUPLQJ�WKH�HIIHFWLYHQHVV�RI�RXU�&DSLWDO�,PSURYHPHQW�3ODQ�

0 HDVXUDEOH� , P SDFW

6WUDWHJLF� FROODERUDWLRQV� ZLWK� NH\ � SDUWQHUV� KDYH� H[ SDQGHG� RXU� DELOLW\ � WR� LGHQWLI\ � DQG� DGGUHVV
SUHVVLQJ�QHHGV�E\ �PD[ LPL] LQJ�UHVRXUFHV�DQG�LPSURYLQJ�SHUIRUPDQFH�FRQWULEXWLQJ�WR�WKH�RYHUDOO
VXFFHVV�RI�+ 38 ' 
V�&DSLWDO�,PSURYHPHQW�3ODQ�

& ROODERUDWLYH�6 XFFHVV

: KLOH�FHOHEUDWLQJ�DFKLHYHPHQWV��ZH�UHFRJQL] H�RQJRLQJ�FKDOOHQJHV�DQG�UHLWHUDWH�RXU�HQGXULQJ
FRPPLWPHQW�WR�SURYLGLQJ�TXDOLW\ ��UHOLDEOH��DQG�SURJUHVVLYH�ZDWHU�DQG�ZDVWHZDWHU�VHUYLFH
WKURXJK�LQQRYDWLRQ�DQG�ILVFDO�UHVSRQVLELOLW\ �ZKLOH�PDLQWDLQLQJ�D�FRPPLWPHQW�WR�H[ FHOOHQFH�LQ
FXVWRPHU�VHUYLFH�
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)RU� WKH� ODVW� � � � \ HDUV�� + 38 ' � KDV� EHHQ� FRPPLWWHG� WR� WKH� LPSURYHPHQW� RI� WKH� ZDWHU� DQG� ZDVWHZDWHU
V\ VWHPV� LQ� WKH� ' LVWULFW�� $V� D� UHVXOW� RI� VWUDWHJLF� SODQQLQJ� DQG� VRXQG� PDQDJHPHQW� SUDFWLFHV�� + 38 ' � KDV
VLJQLILFDQWO\ �UHGXFHG�662 
V��HOLPLQDWHG�SODQW�YLRODWLRQV��DQG�RXU�ZDWHU�TXDOLW\ �KDV�FRQWLQXRXVO\ �H[ FHHGHG
VWDWH�DQG�IHGHUDO�VWDQGDUGV��
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