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0DQXUH�ZDVWHZDWHU�LV�D�PL[WXUH�RI�DQLPDO�H[FUHWLRQV
�� H[FUHPHQWV� DQG� XULQH� �/HVNRÊHN�� ������� 8QGLOXWHG
PDQXUH� FRQWDLQV� ���� RI� ZDWHU� DQG� ���� RI� GU\� VXE�
VWDQFH��,Q�PDQXUH��VRPH�DGGLWLRQDO�ZDWHU�IURP�FOHDQLQJ
WKH� VWDEOHV� FDQ� EH� XVXDOO\� IRXQG� DV� ZHOO�� &RQVWUXFWHG
ZHWODQGV� DUH� ZDVWHZDWHU� WUHDWPHQW� V\VWHPV�� ZKHUH
VLPLODU�SURFHVVHV�NQRZQ�IURP�QDWXUDO�ZHWODQGV�DUH�SUHV�
HQW� �9UKRYÊHN�� ������� ,Q� ZDVWHZDWHUV� WHPSHUDWXUH� LQ�
FUHDVHV�� HVSHFLDOO\� LQ� VXPPHU�� DQG�FRXSOHG�ZLWK� DYDLO�
DEOH�QXWULHQWV�FUHDWHV�LGHDO�FRQGLWLRQV�IRU�DOJDH�JURZWK�
7KLV� OHDGV� WR� WKH� SKHQRPHQRQ� NQRZQ� DV� DOJDH� EORRP
�+DQFRFN�	�%XGGKDYDUDSX��������� ,Q�FHUWDLQ� LQVWDQFHV�
DOJDH�EORRPV�GLH�GXH�WR�HQYLURQPHQWDO�FRQGLWLRQV�VXFK
DV� ORZ� WHPSHUDWXUHV�� WR[LFLW\� SUREOHPV� FUHDWHG� E\� WKH
SRSXODWLRQ��LQFUHDVHV�LQ�S+��UHOHDVH�RI�WR[LF�PHWDEROLWHV�
HWF��'HDG�DOJDH�VLQN�WR�WKH�ERWWRP�ZKHUH�WKHLU�FKHPLFDO
FRQVWLWXHQWV� DUH� WUDQVIRUPHG�� VROXELOL]HG� DQG� UHF\FOHG
LQWR� WKH�ZDWHU�� 7KLV� FRQWULEXWHV� WR� GHFUHDVHV� LQ� R[\JHQ
DQG�LQFUHDVHV�LQ�QXWULHQWV�VXFK�DV�SKRVSKRUXV�DQG�QLWUR�
JHQ��7KH�IOXFWXDWLRQ�LQ�WKH�DOJDO�JURZWK�F\FOH�DIIHFWV�WKH
FRQVLVWHQF\� RI� WKH� HIIOXHQW� TXDOLW\� RI� ZDVWHZDWHU� �+DQ�
FRFN�	�%XGGKDYDUDSX��������

7KH�DLP�RI� WKH�FXUUHQW� LQYHVWLJDWLRQ�ZDV� WR� ILQG�RXW
WKH�VSHFLHV�VWUXFWXUH�DQG�DEXQGDQFH�RI�DOJDH�LQ�PDQXUH
ZDVWHZDWHU�� ZDVWHZDWHU� IURP� WKH� FRQVWUXFWHG� %DUMH
ZHWODQG�DQG�ZDVWHZDWHU�IURP�WKH�FRQVWUXFWHG�'UDJRQMD
ZHWODQG�LQ�WKH�\HDUV������DQG������

0$7(5,$/�$1'�0(7+2'6

6DPSOHV�RI�DOJDH�ZHUH� WDNHQ�VHDVRQDOO\� LQ� WKH�\HDUV
�����DQG�������)RXU�VDPSOHV�ZHUH� WDNHQ� IURP�PDQXUH
�0D\� ������ $XJXVW� ������ 1RYHPEHU� ������ -DQXDU\
������� DQRWKHU� IRXU�ZDVWHZDWHU� VDPSOHV� IURP� WKH� FRQ�
VWUXFWHG� %DUMH� ZHWODQG� �$SULO� ������ $XJXVW� ������ 1R�
YHPEHU� ������ -DQXDU\� ������� DQG� WKUHH� VDPSOHV� IURP
WKH�FRQVWUXFWHG�'UDJRQMD�ZHWODQG��-XO\�������1RYHPEHU
������-DQXDU\��������6DPSOHV�RI�PDQXUH�ZHUH� WDNHQ� LQ
WKH� JUDVVODQG� DERYH� WKH� PDQXUH� EDVLQ� RI� RQH� RI� WKH
IDUPV��6DPSOHV�RI�ZDVWHZDWHU�IURP�WKH�FRQVWUXFWHG�%DUMH
ZHWODQG�ZHUH� WDNHQ� IURP� WKH�ZDVWHZDWHU� DFFXPXODWLRQ
EDVLQ�� ZKLOH� ZDVWHZDWHU� VDPSOHV� IURP� WKH� FRQVWUXFWHG
ZHWODQG� 'UDJRQMD� ZHUH� WDNHQ� LQ� WKH� EHG� DPRQJVW
3KUDJPLWHV�FRPPXQLV�7ULQ��7KH� VDPSOHV�ZHUH� VFRRSHG
LQWR�D� VPDOO�YHVVHO��7KH� VDPSOLQJ� VLWHV�DUH�SUHVHQWHG� LQ
ILJXUH� ��� )RU� SUHFLVH� GHVFULSWLRQ� RI� VDPSOLQJ� VLWHV�� VHH
.ULYRJUDG�.OHPHQáLá��������

$OJDO� VSHFLHV�ZHUH� LGHQWLILHG� E\� GHWHUPLQDWLRQ� NH\V
RI�/D]DU���������6WDUPDFK���������������������.UDPHU�	
/DQJH�%HUWDORW� ��������������+LQGDN�HW� DO�� ��������&YL�
MDQ�	�%ODÌHQáLß��������DQG�+LQGDN���������7KH�VDPSOHV
ZHUH�ILUVW�H[DPLQHG�DQG�WKHQ�SUHVHUYHG�LQ�D�����IRUPDO�
GHK\GH�VROXWLRQ��$OO� VDPSOHV�ZHUH�DOVR� WUHDWHG�E\�FRQ�
FHQWUDWHG�+12��WR�GHWHUPLQH�WKH�VSHFLHV�IURP�FODVV�%D�
FLOODULRSK\FHDH��5HODWLYH�DEXQGDQFH�ZDV�HVWLPDWHG�ZLWK
QXPEHUV� ��� �� DQG� �� ��� �� VLQJOH�� �� �� FXVWRPDU\�� �� �
GRPLQDQW���3DQWOH�	�%XFN��������

)LJ�����0DS�RI�6ORYHQLD�ZLWK�PDUNHG�VDPSOLQJ�VLWHV��/HJHQG��$���PDQXUH�
%���FRQVWUXFWHG�%DUMH�ZHWODQG��&���FRQVWUXFWHG�'UDJRQMD�ZHWODQG�

6O�����=HPOMHYLG�6ORYHQLMH�]�R]QDàHQLPL�Y]RUàQLPL�PHVWL��/HJHQGD��$���JQRMHYND�
%���UDVWOLQVND�àLVWLOQD�QDSUDYD�%DUMH��&���UDVWOLQVND�àLVWLOQD�QDSUDYD�'UDJRQMD�
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$OWRJHWKHU�� ��� VSHFLHV� RI� DOJDH� ZHUH� GHWHUPLQHG
�7DE������0RVW�RI� WKHP������EHORQJHG�WR�&\DQRSK\FHDH�
�� WR� %DFLOODULRSK\FHDH�� �� WR� &KORURSK\FHDH� DQG� �� WR
(XJOHQRSK\FHDH�

���VSHFLHV�RI�DOJDH�ZHUH�GHWHUPLQHG�LQ�PDQXUH����LQ
ZDVWHZDWHU� IURP� WKH� DFFXPXODWLRQ� EDVLQ� LQ� WKH� FRQ�
VWUXFWHG�%DUMH�ZHWODQG�� DQG� ��� LQ�ZDVWHZDWHU� IURP� WKH
EHG�DPRQJVW�3��FRPPXQLV� LQ� WKH�FRQVWUXFWHG�'UDJRQMD
ZHWODQG��7KH�DOJDO�VWUXFWXUH�E\�FODVVHV�DW�DOO� WKUHH�VDP�
SOLQJ�VLWHV�LV�VKRZQ�LQ�ILJXUH����7KH�PRVW� IUHTXHQW�FODVV
RI�DOJDH�LQ�PDQXUH�DQG�ZDVWHZDWHU�IURP�WKH�FRQVWUXFWHG
'UDJRQMD�ZHWODQG�ZDV�WKH�FODVV�RI�&\DQRSK\FHDH��&\D�
QRSK\FHDH�ZHUH�PRVW� IUHTXHQWO\� IRXQG� LQ�RXU� VDPSOHV�
DV� UHYHDOHG� E\� RXU� UHVHDUFK� LQWR� K\SHUWURSKLF� ZDWHUV
�:KLWWRQ�� ������ 6HGPDN� 	� .RVL�� ������� ,Q� ZDVWHZDWHU
IURP� DFFXPXODWLRQ� EDVLQ� LQ� WKH� FRQVWUXFWHG� %DUMH�ZHW�
ODQG�� &\DQRSK\FHDH� ZHUH� DEVHQW�� ZKLOH� %DFLOODULRSK\�
FHDH�DQG�&KORURSK\FHDH�ZHUH�SUHYDOHQW��7KH�PDLQ�UHD�
VRQ� IRU� WKH� GLIIHUHQFHV� EHWZHHQ� ZDVWHZDWHU� VDPSOHV
IURP�ERWK�FRQVWUXFWHG�ZHWODQGV�ZDV�SUREDEOH� WKH� VDP�
SOLQJ�VLWH��,Q�WKH�FRQVWUXFWHG�'UDJRQMD�ZHWODQG��ZH�WRRN
VDPSOHV�RI�DOJDH�LQ�ZDVWHZDWHU�IURP�WKH�EHG�DPRQJVW�3�
FRPPXQLV�� ZKLOH� LQ� WKH� FRQVWUXFWHG� %DUMH� ZHWODQG� ZH
WRRN� WKHP� IURP� WKH� ZDVWHZDWHU� DFFXPXODWLRQ� EDVLQ�
:KLWWRQ� ������� HVWDEOLVKHG� WKDW� LQ� SK\WRSODQNWRQ� RI
YHQWLODWLQJ� EDVLQV� RI� WKH� ZDVWHZDWHU� WUHDWPHQW� V\VWHPV
&KORURSK\FHDH�SUHYDLOHG��ZLWK�&\DQRSK\FHDH�RFFXUULQJ
RQO\� H[FHSWLRQDOO\�� ,Q� PDQXUH� ZDWHU�� DOJDH� IURP� FODVV
(XJOHQRSK\FHDH�ZHUH�DEVHQW�

,Q�DOO�IRXU�PDQXUH�VDPSOHV��0LFURF\VWLV�KDQVJLUJLDQD
DQG� &KORUHOOD� VS�� ZHUH� SUHVHQW�� 0�� KDQVJLUJLDQD�
&KORUHOOD� VS�� DQG�2VFLOODWRULD� VS�� ZHUH� WKH� PRVW� FRP�
PRQ� VSHFLHV� �UHODWLYH�DEXQGDQFH� �����0��KDQVJLUJLDQD
ZDV� UHFRUGHG� LQ� 6ORYHQLD� IRU� WKH� YHU\� ILUVW� WLPH�� 7KH
PRVW� FRPPRQ� VSHFLHV� DPRQJ� GLDWRPV� ZDV� 1LW]VFKLD
XPERQDWD�� D� W\SLFDO� VSHFLHV� RI� HXWURSKLF� ZDWHUV� ZLWK
KLJK�YDOXHV�RI�HOHFWURO\WHV��1��XPERQDWD� LV�RIWHQ� IRXQG
LQ� WKH� RXWIORZV� RI� WUHDWPHQW� V\VWHPV� �.UDPHU� 	� /DQJH�
%HUWDORW�� ������� 7KH� QXPEHU� RI� GHWHUPLQHG� VSHFLHV� LQ
PDQXUH� ZDWHU� EHWZHHQ� VDPSOHV� GLG� QRW� GLIIHU� D� JUHDW
GHDO��7KH� ORZHVW�QXPEHU�RI�VSHFLHV� ����ZDV�GHWHUPLQHG
LQ�0D\������

,Q� DOO� IRXU� VDPSOHV� IURP� WKH� FRQVWUXFWHG� %DUMH�ZHW�
ODQG�� 1�� XPERQDWD� DQG� &KORUHOOD� YXOJDULV� ZHUH� UH�
FRUGHG��&�� YXOJDULV� ZDV� WKH� SUHGRPLQDQW� VSHFLHV� �UHOD�
WLYH�DEXQGDQFH� ����

,Q� DOO� WKUHH� VDPSOHV� WDNHQ� LQ� WKH� FRQVWUXFWHG
'UDJRQMD� ZHWODQG�� WKH� IROORZLQJ� VSHFLHV� ZHUH� GHWHU�
PLQHG�� 3KRUPLGLXP� VS��� (XJOHQD� VS���1DYLFXOD� YHQHWD
DQG�1��XPERQDWD��1�� YHQHWD��1�� XPERQDWD� DQG�2VFLO�
ODWRULD� WHQXLV�ZHUH� WKH�PRVW�FRPPRQ�VSHFLHV� �UHODWLYQH
DEXQGDQFH�  � ���� ,Q� WKH� FRQVWUXFWHG�'UDJRQMD�ZHWODQG�
WKH� QXPEHU� RI� GHWHUPLQHG� VSHFLHV� GLG� QRW� GLIIHU�PXFK
EHWZHHQ� WKH� VHDVRQV�� ZKLOH� LQ� WKH� FRQVWUXFWHG� %DUMH
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&KORURSK\FHDH
(XJOHQRSK\FHDH
%DFLOODULRSK\FHDH
&\DQRSK\FHDH

QXPEHU�RI�WD[D

VDPSOLQJ�VLWHV

)LJ�����$OJDO�VWUXFWXUH�E\�FODVVHV�LQ�PDQXUH�DQG�ZDVWH�
ZDWHU� IURP� WKH� FRQVWUXFWHG� %DUMH� DQG� 'UDJRQMD� ZHW�
ODQGV�LQ�WKH�\HDUV������DQG�������/HJHQG��$���PDQXUH�
%���ZDVWHZDWHU�IURP�WKH�FRQVWUXFWHG�%DUMH�ZHWODQG��&
��ZDVWHZDWHU�IURP�WKH�FRQVWUXFWHG�'UDJRQMD�ZHWODQG�
6O�����6HVWDYD�DOJ�SR�UD]UHGLK�Y�JQRMHYNL�LQ�RGSDGQL�YRGL
L]� UDVWOLQVNLK�àLVWLOQLK�QDSUDY�%DUMH� LQ�'UDJRQMD�Y� OHWLK
����� LQ� ������ /HJHQGD�� $� �� JQRMHYND�� %� �� RGSDGQD
YRGD� L]� UDVWOLQVNH� àLVWLOQH�QDSUDYH�%DUMH��&� �� RGSDGQD
YRGD�L]�UDVWOLQVNH�àLVWLOQH�QDSUDYH�'UDJRQMD�

ZHWODQG� WKH� VSHFLHV� GLYHUVLW\� ZDV� KLJKHU� LQ� WKH� ZLQWHU
WKDQ� LQ� WKH� VXPPHU� VDPSOHV��4XDOLW\�RI�RXWIORZ�ZDWHUV
GXULQJ�WKH�\HDU�LV�QRW�FRQVWDQW��2XWIORZ�ZDWHUV�DUH�PRVW
WR[LF�LQ�WKH�VXPPHU��GU\�VHDVRQ���%XOF���������&KDQJHV
LQ�WKH�TXDOLW\�RI�RXWIORZ�ZDWHUV�KDYH�D�JUHDW� LPSDFW�RQ
WKH� TXDQWLWDWLYH� DQG� TXDOLWDWLYH� VWUXFWXUH� RI� DOJDO� DVVR�
FLDWLRQ��%XOF��������

&21&/86,216

$OWRJHWKHU�� ��� VSHFLHV� RI� DOJDH� ZHUH� GHWHUPLQHG�
0RVW�RI� WKHP������EHORQJHG�WR�&\DQRSK\FHDH���� WR�%D�
FLOODULRSK\FHDH����WR�&KORURSK\FHDH��DQG���WR�(XJOHQR�
SK\FHDH�� ��� VSHFLHV�ZHUH� GHWHUPLQHG� LQ�PDQXUH�� �� LQ
ZDVWHZDWHU�IURP�WKH�FRQVWUXFWHG�%DUMH�ZHWODQG��DQG���
LQ� ZDVWHZDWHU� IURP� WKH� FRQVWUXFWHG� 'UDJRQMD� ZHWODQG�
7KH�PRVW� IUHTXHQW�FODVVHV�RI�DOJDH�ZHUH�&\DQRSK\FHDH
LQ� PDQXUH� DQG� ZDVWHZDWHU� IURP� WKH� FRQVWUXFWHG
'UDJRQMD� ZHWODQG�� DQG� %DFLOODULRSK\FHDH� DQG� &KORUR�
SK\FHDH� LQ�ZDVWHZDWHU� IURP� WKH�FRQVWUXFWHG�%DUMH�ZHW�
ODQG�� ,Q� PDQXUH�� WKH� VSHFLHV�0�� KDQVJLUJLDQD�ZDV� GH�
WHUPLQHG��ZKLFK�ZDV�WKH�ILUVW�UHFRUG�IRU�6ORYHQLD�
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7DE�����$OJDO�VSHFLHV� OLVW�ZLWK�HVWLPDWLRQ�RI�DEXQGDQFH������VLQJOH������FXVWRPDU\������GRPLQDQW�� LQ�PDQXUH�DQG
ZDVWHZDWHU�IURP�WKH�FRQVWUXFWHG�%DUMH�DQG�'UDJRQMD�ZHWODQGV�LQ�WKH�\HDUV������DQG�������/HJHQG��$���PDQXUH��%
��ZDVWHZDWHU�IURP�WKH�FRQVWUXFWHG�%DUMH�ZHWODQG��&���ZDVWHZDWHU�IURP�WKH�FRQVWUXFWHG�'UDJRQMD�ZHWODQG�
7DE�����9UVWQD�VHVWDYD�DOJ�]�RFHQR�DEXQGDQFH������SRVDPLàQD������RELàDMQD�LQ�����SUHYODGXMRàD��Y�JQRMHYNL�LQ�RG�
SDGQL�YRGL�L]�UDVWOLQVNLK�àLVWLOQLK�QDSUDY�%DUMH�LQ�'UDJRQMD�Y� OHWLK������LQ�������/HJHQGD��$���JQRMHYND��%���RG�
SDGQD�YRGD�L]�UDVWOLQVNH�àLVWLOQH�QDSUDYH�%DUMH��&���RGSDGQD�YRGD�L]�UDVWOLQVNH�àLVWLOQH�QDSUDYH�'UDJRQMD�

6DPSOLQJ�VLWH
WD[RQ $ % &

352.$5<27$
&<$123+<7$
&<$123+<&($(
*ORHRFDSVD�VS� �

0LFURF\VWLV�KDQVJLUJLDQD��+DQVJLUJ��(OHQNLQ �
2VFLOODWRULD�DJDUGKLL�*RPRQW �
2VFLOODWRULD�EHJJLDWRLIRUPLV��*U�Q���*RP� �
2VFLOODWRULD�VS� �
2VFLOODWRULD�VXEEUHYLV�6FKPLGOH �
2VFLOODWRULD�WHQXLV�$JDUGK � �
3KRUPLGLXP�VS� � �
3VHXGDQDEDHQD�FRQVWULFWD��6]DIHU��/DXWHU� �
5KDEGRGHUPD�OLQHDUH�6FKP��,Q�/DXWHU� �
6\QHFKRFRFFXV�FHGURUXP�6DXYDJHDX �
6\QHFKRFRFFXV�HORQJDWXV�1DHJHOL �
6\QHFKRF\VWLV�DTXDWLOLV�6DXYDJ� �
(8.$5<27$
+(7(52.21723+<7$
%$&,//$5,23+<&($(
$PSKRUD�FRIIHDHIRUPLV��$JDUGK��.�W]� �
&\PEHOOD�VLOHVLDFD�%OHLVFK �
1DYLFXOD�VS� � �
1DYLFXOD�YHQHWD�.�W]� �
1LW]VFKLD�VS� �
1LW]VFKLD�XPERQDWD��(KUHQ���/DQ��%HUW� � � �
(8*/(123+<7$
(8*/(123+<&($(
(XJOHQD�VS� �
(XJOHQD�YLULGLV�(KUHQ� �
&+/2523+<7$
&+/2523+<&($(
&KODP\GRPRQDV�HKUHQEHUJLL�*RURVFK� �
&KODP\GRPRQDV�VS� � �
&KORUHOOD�VS� �
&KORUHOOD�YXOJDULV�%H\HU� �
.OHEVRUPLGLXP�IODFFLGXP��.�W]��6LOYD��0DWWR[�	�%ODFN� �
7UHQWHSRKOLD�DXUHD��/���0DUWLXV � �

�VSHFLHV�UHFRUGHG�LQ�6ORYHQLD�IRU�WKH�ILUVW�WLPH
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(�PDLO��JRUD]G#VLORQ�VL

'DQLMHO�95+29Ç(.
/LPQRV�G�R�R��6,������/MXEOMDQD��3RGOLPEDUVNHJD���

329=(7(.

9�QDORJL� VPR� UD]LVNRYDOL� DOJH� Y� WUHK� KLSHUWURIQLK� KDELWDWLK�� JQRMHYNL�� RGSDGQL� YRGL� Y� UDVWOLQVNL� ßLVWLOQL� QDSUDYL
�5Þ1��%DUMH�LQ�RGSDGQL�YRGL�Y�5Þ1�'UDJRQMD��1DPHQ�UD]LVNDYH�MH�ELO�XJRWRYLWL�NYDOLWDWLYQR�YUVWQR�VHVWDYR�LQ�UHOD�
WLYQR�DEXQGDQFR�DOJQLK�]GUXÊE�Y�OHWLK������LQ�������9�JQRMHYNL�LQ�Y�RGSDGQL�YRGL�Y�5Þ1�%DUMH�VPR�RSUDYLOL�SR�ÈWLUL
Y]RUßHQMD��Y�RGSDGQL�YRGL�Y�5Þ1�'UDJRQMD�SD�WUL��9�ODERUDWRULMX�VPR�Y]RUFH�DOJ�SUHJOHGDOL�SRG�VYHWOREQLP�PLNUR�
VNRSRP��3RJRVWRVW�SRVDPH]QLK�YUVW�DOJ�VPR�RFHQLOL�V�ÈWHYLOL������LQ��������SRVDPLßQD������RELßDMQD�LQ�����SUHYODGX�
MRßD��

6NXSDM�VPR�Y�JQRMHYNL�LQ�Y�RGSDGQLK�YRGDK�L]�REHK�5Þ1�GRORßLOL����UD]OLßQLK�YUVW�L]�ÈWLULK�UD]UHGRY�DOJ��9�JQR�
MHYNL�VPR�GRORßLOL�����Y�5Þ1�%DUMH���LQ�Y�5Þ1�'UDJRQMD����UD]OLßQLK�YUVW�DOJ��3R�ÈWHYLOX�YUVW�VR�Y�JQRMHYNL�LQ�Y�5Þ1
'UDJRQMD�SUHYODGRYDOH�FLDQREDNWHULMH��9�5Þ1�%DUMH�VH�FLDQREDNWHULMH�QLVR�SRMDYOMDOH��SUHYODGRYDOH�VR�NUHPHQDVWH�LQ
]HOHQH�DOJH��*ODYQL� UD]ORJ�]D� UD]OLNH�PHG�Y]RUFL� L]�REHK�5Þ1� MH�ELOR�YHUMHWQR� UD]OLßQR�PHVWR� Y]RUßHQMD��9�5Þ1
'UDJRQMD�VPR�Y]RUßLOL�DOJH�Y�RGSDGQL�YRGL�Y�JUHGL�PHG�WUVWLßMHP��Y�5Þ1�%DUMH�SD�Y�RGSDGQL�YRGL�Y�DNXPXODFLMVNHP
ED]HQX�

9�JQRMHYNL�VPR�Y�YVHK�ÈWLULK�Y]RUFLK�]DEHOHÊLOL�YUVWL�0LFURF\VWLV�KDQVJLUJLDQD�LQ�&KORUHOOD�VS���NL�VWD�ELOL�WXGL�PHG
QDMEROM�SRJRVWLPL�YUVWDPL��9�5Þ1�%DUMH�VWD�VH�Y�YVHK�ÈWLULK�Y]RUFLK�SRMDYOMDOL�YUVWL�1LW]VFKLD�XPERQDWD� LQ�&KORUHOOD
YXOJDULV��&��YXOJDULV�MH�ELOD�SUHYODGXMRßD�YUVWD��9�5Þ1�'UDJRQMD�VR�ELOH�Y�YVHK�WUHK�Y]RUFLK�XJRWRYOMHQH�YUVWH�3KRU�
PLGLXP�VS���(XJOHQD�VS���1DYLFXOD�YHQHWD�LQ�1��XPERQDWD��1��YHQHWD��1��XPERQDWD�LQ�2VFLOODWRULD�WHQXLV�VR�ELOH�QDM�
EROM�SRJRVWH�YUVWH��0��KDQVJLUJLDQD�MH�Y�6ORYHQLML�SUYLß�]DEHOHÊHQD�YUVWD�

.OMXÞQH�EHVHGH��DOJH��JQRMHYND��RGSDGQH�YRGH

5()(5(1&(6

%XOF�� 7�� �������� 8VSHÊQRVW� áLÊáHQMD� L]FHGQLK� YRGD� ]
UD]OLáQLPL�WLSL�UDVWOLQVNLK�áLVWLOQLK�QDSUDY��'RNWRUVND�GLV�
HUWDFLMD�� 8QLYHU]D� Y� /MXEOMDQL�� %LRWHKQLÊND� IDNXOWHWD�
/MXEOMDQD������VWU�
&YLMDQ��0��	�-��%ODÉHQÞLÜ���������)ORUD�DOJL�6UELMH��&\D�
QRSK\WD��1DXáQD�NQMLJD��%HRJUDG������SS�
*UERYLÜ�� -�� ��������8SRUDEQRVW� UD]OLáQLK� SRVWRSNRY� ]D
RFHQR�NDNRYRVWL�KXGRXUQLÊNLK�YRGRWRNRY��'RNWRUVND�GL�
VHUWDFLMD�� 8QLYHU]D� Y� /MXEOMDQL�� %LRWHKQLÊND� IDNXOWHWD�
/MXEOMDQD������VWU�
+DQFRFN�� 6�� -�� 	� /�� %XGGKDYDUDSX� �������� &RQWURO� RI
$OJDH� 8VLQJ� 'XFNZHHG� �/HPQD�� 6\VWHPV�� ,Q�� &RQ�
VWUXFWHG�:HWODQGV�IRU�:DWHU�4XDOLW\�,PSURYHPHQW��&5&
3UHVV��,QF���)ORULGD��S����������

+LQGDN��)�� ��������.OXá�QD�XUáRYDQLH�QHUR]NRQDUHQ\FK
YODNQLW\FK� ]HOHQ\FK� ULDV� �8ORWULFKLQHDH�� 8ORWULFKDOHV�
&KORURSK\FHDH��� 6ORYHQVND� ERWDQLFND� VSRORáQRVW� SUL
6$9��%UDWLVODYD�����SS�
+LQGDN��)���3��0DUYDQ��-��.RPDUHN��.��5RVD��-��3RSRYVN\
	�2��/KRWVN\���������6ODGNRYRGQH�ULDV\��6ORYHQVNH�SH�
GDJRJLFNH�QDNODGDWHOVWYR��%UDWLVODYD������SS�
.RVL�� *�� 	� '�� 9UKRYÇHN� �������� 6ODGNRYRGQH� DOJH�� 9�
1DUDYD�6ORYHQLMH��VWDQMH�LQ�SHUVSHNWLYH��=ERUQLN�SULVSHY�
NRY�R�QDUDYQL�GHGLÊáLQL�6ORYHQLMH��'UXÊWYR�HNRORJRY�6OR�
YHQLMH��/MXEOMDQD��VWU����������
.UDPHU��.��	�+��/DQJH�%HUWDORW� �������� 6üßZDVVHUIORUD
YRQ� 0LWWHOHXURSD�� %DFLOODULRSK\FHDH�� �� 7HLO�� 1DYLFX�
ODFHDH��%DQG������)LVFKHU��6WXWWJDUW������SS�
.UDPHU��.��	�+��/DQJH�%HUWDORW� ��������6ü�ZDVVHUIORUD
YRQ�0LWWHOHXURSD�� %DFLOODULRSK\FHDH�� �� 7HLO�� %DFLOODULD�
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FHDH�� (SLWKHPLDFHDH�� 6XULUHOODFHDH�� %DQG� ����� )LVFKHU�
6WXWWJDUW������SS�
.ULYRJUDG�.OHPHQÞLÞ��$����������$OJH�SRVHEQLK�RNROLM�Y
6ORYHQLML��0DJLVWUVND�QDORJD��8QLYHU]D�Y� /MXEOMDQL�� %LR�
WHKQLÊND�IDNXOWHWD��/MXEOMDQD������VWU�
/D]DU�� -�� �������� $OJH� 6ORYHQLMH�� 6H]QDP� VODGNRYRGQLK
YUVW�LQ�NOMXá�]D�GRORáDQMH��6$=8��/MXEOMDQD������VWU�
/HVNRÇHN�� 0�� �������� *QRMHQMH�� à=3� .PHáNL� JODV�
/MXEOMDQD������VWU�
0DUWLQÞLÞ�� $�� �������� 3ULPDUQD� SURGXNFLMD� Y� MDPVNLK
HNRVLVWHPLK��,�� ID]D��/HWQR�SRURáLOR��5D]LVNRYDOQD�VNXS�
QRVW�6ORYHQLMH��/MXEOMDQD�����VWU�
3DWULFN�� 5�� �������� 7KH� HFRORJ\� RI� IUHVKZDWHU� GLDWRPV
DQG�GLDWRP�FRPPXQLWLHV��,Q��:HUQHU��'���HG����7KH�%LRO�
RJ\�RI�'LDWRPV��8QLYHUVLW\�RI�&DOLIRUQLD�3UHVV��%HUNHOH\�
S����������
6FKOHLVNH�� &�� /�� 	� (�� )�� 6WRHUPHU� �������� 3KRVSKRUXV�
VLOLFD� DQG� HXWURSKLFDWLRQ� RI� /DNH� 0LFKLJDQ�� $P�� 6RF�
/LPQRO��2FHDQRJU��������������
6HGPDN��%��	�*��.RVL� ��������&YHWHQMH� FLDQREDNWHULM� Y
ULEQLNLK� 5HSXEOLNH� 6ORYHQLMH� LQ� QMLKRYD� WRNVLáQRVW�� ,FK�
WK\RV��������������

6PRODU��1��	�'��9UKRYÇHN���������7KH�UROH�RI�ELRORJLFDO
FRPPXQLW\� IRU� ZDWHU� PDQDJHPHQW� �� WKH� LPSDFW� RI� UH�
GXFHG� IORZ�DQG�SROOXWLRQ�� ,Q��6ORNDU��<��0���$��0DMFHQ
/H� 0DUHFKDO� �HGV���� 0HGQDURGQD� NRQIHUHQFD� ��� (NR
GQHYL�� �������� RNWREHU� ������ )DNXOWHWD� ]D� VWURMQLÊWYR�
,QÊWLWXW�]D�WHNVWLOQR�NHPLMR��HNRORJLMR�LQ�NRORULVWLNR��0D�
ULERU��VWU����������
6WDUPDFK��.�� �������� )ORUD� VORGNRYRGQD�SROVNL��&\DQR�
SK\WD�6LQLFH�� *ODXFLSK\WD�*ODXNRILW\�� 7RP� ��� 3DQVW�
ZRZH�:\GDZQLFWZR�1DXNRZH��:DUV]DZD������SS�
6WDUPDFK��.����������)ORUD�VORGNRYRGQD�SROVNL��&KORUR�
SK\WD�,,,��=LHOHQLFH�1LWNRYDWH��8ORWULFKDOHV��8OYDOHV��3UD�
VLRODOHV�� 6SKDHURSOHDOHV�� &ODGRSKRUDOHV�� &KDHWRSKRUD�
OHV�� 7UHQWHSRKOLDOHV�� 6LSKRQDOHV�� 'LFKRWRPRVLSKRQDOHV�
7RP� ��� 3DQVWZRZH� :\GDZQLFWZR� 1DXNRZH�� :DU�
V]DZD������SS�
6WDUPDFK�� .�� �������� )ORUD� VORGNRYRGQD� SROVNL�� (XJOH�
QRSK\WD�(XJOHQLQ\�� 3DQVWZRZH� :\GDZQLFWZR� 1DX�
NRZH��:DUV]DZD������SS�
9UKRYÇHN�� '�� �������� 5DVWOLQVNH� áLVWLOQH� QDSUDYH� �� PLW
DOL�UHVQLáQRVW��=HOHQR�RNQR�����������
:KLWWRQ�� %�� $�� �������� 5LYHU� HFRORJ\�� %ODFNZHOO� 6FL�
3XEO���2[IRUG������SS�


