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The article points to the need for innovative development of water supply and sewerage due to the content of the sixth 
Sustainable Development Goal (SDG 6), established by the UN General As-sembly – affordable clean water and proper 
sanitation for all inhabitants of the planet. Sustainable development as a holistic set of guidelines and directions for 
developing national development pro-grams allows building a strategy for the country’s development under the generally 
accepted needs of humanity. The issue of access to water resources is relevant for Ukraine, especially in insufficient 
funding for water supply and sewerage in recent decades. The authors analyzed the current state of water supply and 
sewerage in Ukraine to meet the objectives and achievements of SDG 6. In particular, following the first task – the market 
of drinking water supply, availability and quality of drinking water for residents of settlements of the country, including 
according to the type of set-tlement and region. The technical condition of water supply networks is analyzed, the issue 
of un-controlled water losses due to the unauthorized abstraction of drinking water from centralized net-works and leaks 
is studied, the technical condition of centralized drainage networks under tasks 2 and 3 of SDG 6. The issues of water 
use efficiency, in particular, the water intensity of Ukraine’s GDP and the importance and expediency of implementing 
integrated water resources management systems, have been studied. This analysis aimed to identify the main reasons that 
hinder the innova-tive development of water supply and sewerage, highlighting the main problems in the field of wa-ter 
supply and sewerage. The authors have developed recommendations and a set of measures to correct negative trends in the 
field of water supply and solve problems that meet the Sustainable Development Goals.
Keywords: centralized water supply and drainage, quality and affordable drinking water, water efficiency, water intensity 
of GDP, SDG 6.
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Abstract

Ⱥɧɨɬɚɰɿɹ
ɍ ɫɬɚɬɬɿ ɜɤɚɡɭɽɬɶɫɹ ɧɚ ɧɟɨɛɯɿɞɧɿɫɬɶ ɿɧɧɨɜɚɰɿɣɧɨɝɨ ɪɨɡɜɢɬɤɭ ɫɮɟɪɢ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ ɬɚ ɜɨɞɨɜɿɞɜɟɞɟɧɧɹ, ɳɨ ɨɛɭ-
ɦɨɜɥɟɧɨ ɡɦɿɫɬɨɦ ɲɨɫɬɨʀ ɐɿɥɿ ɫɬɚɥɨɝɨ ɪɨɡɜɢɬɤɭ, ɜɫɬɚɧɨɜɥɟɧɨʀ Ƚɟɧɟ-ɪɚɥɶɧɨɸ Ⱥɫɚɦɛɥɟɽɸ ɈɈɇ — ɞɨɫɬɭɩɧɚ ɱɢɫɬɚ 
ɜɨɞɚ ɬɚ ɧɚɥɟɠɧɿ ɫɚɧɿɬɚɪɧɿ ɭɦɨɜɢ ɞɥɹ ɜɫɿɯ ɦɟɲɤɚɧɰɿɜ ɩɥɚɧɟɬɢ. ɋɬɚɥɢɣ ɪɨɡɜɢɬɨɤ, ɹɤ ɰɿɥɿɫɧɢɣ ɤɨɦɩɥɟɤɫ ɨɪɿɽɧɬɢɪɿɜ 
ɬɚ ɧɚɩɪɹɦɤɿɜ ɞɥɹ ɪɨɡ-ɪɨɛɤɢ ɧɚɰɿɨɧɚɥɶɧɢɯ ɩɪɨɝɪɚɦ ɪɨɡɜɢɬɤɭ, ɞɨɡɜɨɥɹɽ ɛɭɞɭɜɚɬɢ ɫɬɪɚɬɟɝɿɸ ɪɨɡɜɢɬɤɭ ɤɪɚʀɧɢ ɜɿɞ-
ɩɨɜɿɞɧɨ ɞɨ ɡɚɝɚɥɶɧɨɩɪɢɣɧɹɬɢɯ ɩɨɬɪɟɛ ɥɸɞɫɬɜɚ. ɉɢɬɚɧɧɹ ɞɨɫɬɭɩɧɨɫɬɿ ɜɨɞɧɢɯ ɪɟɫɭɪɫɿɜ ɽ ɚɤɬɭɚɥɶɧɢɦ ɞɥɹ ɍɤɪɚʀɧɢ, 
ɨɫɨɛɥɢɜɨ ɜ ɭɦɨɜɚɯ ɧɟɞɨɫɬɚɬɧɶɨɝɨ ɮɿɧɚɧɫɭɜɚɧɧɹ ɫɮɟɪɢ ɜɨɞɨɩɨɫɬɚ-ɱɚɧɧɹ ɬɚ ɜɨɞɨɜɿɞɜɟɞɟɧɧɹ ɩɪɨɬɹɝɨɦ ɨɫɬɚɧɧɿɯ 
ɞɟɫɹɬɢɥɿɬɶ. Ⱥɜɬɨɪɢ ɩɪɨɜɟɥɢ ɚɧɚɥɿɡ ɩɨɬɨɱɧɨɝɨ ɫɬɚɧɭ ɫɮɟɪɢ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ ɬɚ ɜɨɞɨɜɿɞɜɟɞɟɧɧɹ ɜ ɍɤɪɚʀɧɿ ɜ ɪɨ-
ɡɪɿɡɿ ɜɢɤɨɧɚɧɧɹ ɡɚɜɞɚɧɶ ɬɚ ɞɨ-ɫɹɝɧɟɧɶ ɲɨɫɬɨʀ ɝɥɨɛɚɥɶɧɨʀ ɐɿɥɿ ɫɬɚɥɨɝɨ ɪɨɡɜɢɬɤɭ. Ɂɨɤɪɟɦɚ, ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɩɟɪɲɨɝɨ 
ɡɚɜɞɚɧɧɹ - ɪɨɡɝɥɹɧɭɬɨ ɪɢɧɨɤ ɩɢɬɧɨɝɨ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ, ɞɨɫɬɭɩɧɿɫɬɶ ɬɚ ɹɤɿɫɬɶ ɩɢɬɧɨʀ ɜɨɞɢ ɞɥɹ ɦɟɲɤɚɧɰɿɜ ɧɚɫɟ-
ɥɟɧɢɯ ɩɭɧɤɬɿɜ ɤɪɚʀɧɢ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɬɢɩɭ ɧɚɫɟɥɟɧɨɝɨ ɩɭɧɤɬɭ ɬɚ ɪɟɝɿɨɧɭ. ɉɪɨɚɧɚɥɿɡɨɜɚɧɨ ɬɟɯɧɿɱɧɢɣ 
ɫɬɚɧ ɜɨɞɨɩɪɨɜɿɞɧɢɯ ɦɟɪɟɠ, ɜɢɜɱɟɧɨ ɩɢɬɚɧɧɹ ɧɟɤɨɧɬɪɨɥɶɨɜɚɧɢɯ ɜɬɪɚɬ ɜɨɞɢ ɜɧɚɫɥɿɞɨɤ ɧɟɫɚɧɤɰɿɨɧɨɜɚɧɨɝɨ ɡɚɛɨɪɭ 
ɩɢɬɧɨʀ ɜɨɞɢ ɡ ɰɟɧɬɪɚɥɿɡɨɜɚɧɢɯ ɦɟɪɟɠ ɬɚ ɩɪɨɬɿɤɚɧɶ, ɬɟɯɧɿɱɧɢɣ ɫɬɚɧ ɦɟɪɟɠ ɰɟɧɬɪɚɥɿɡɨɜɚɧɨɝɨ ɜɨɞɨɜɿɞɜɟɞɟɧɧɹ ɜɿɞ-
ɩɨɜɿɞɧɨ ɞɨ ɡɚɜɞɚɧɧɹ 2 ɬɚ 3 ɲɨɫɬɨʀ ɐɿɥɿ ɫɬɚɥɨɝɨ ɪɨɡɜɢɬɤɭ. Ⱦɨɫɥɿɞɠɟɧɨ ɩɢɬɚɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, 
ɡɨɤ-ɪɟɦɚ ɜɨɞɨɽɦɧɿɫɬɶ ȼȼɉ ɍɤɪɚʀɧɢ ɬɚ ɜɚɠɥɢɜɿɫɬɶ ɿ ɞɨɰɿɥɶɧɿɫɬɶ ɜɩɪɨɜɚɞɠɟɧɧɹ ɫɢɫɬɟɦ ɿɧɬɟɝɪɨɜɚɧɨɝɨ ɭɩɪɚɜɥɿɧɧɹ 
ɜɨɞɧɢɦɢ ɪɟɫɭɪɫɚɦɢ. Ɋɟɡɭɥɶɬɚɬɨɦ ɬɚɤɨɝɨ ɚɧɚɥɿɡɭ ɫɬɚɥɨ ɜɢɡɧɚɱɟɧɧɹ ɨɫɧɨɜɧɢɯ ɩɪɢɱɢɧ, ɳɨ ɝɚɥɶɦɭɸɬɶ ɿɧɧɨɜɚɰɿɣɧɢɣ 
ɪɨɡɜɢɬɨɤ ɫɮɟɪɢ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ ɬɚ ɜɨɞɨɜɿɞɜɟɞɟɧɧɹ, ɜɢɫɜɿɬɥɟɧɧɹ ɝɨɥɨɜɧɢɯ ɩɪɨɛɥɟɦ ɫɮɟɪɢ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ ɬɚ ɜɨ-
ɞɨɜɿɞɜɟɞɟɧɧɹ. Ⱥɜɬɨɪɢ ɪɨɡɪɨɛɢɥɢ ɪɟɤɨɦɟɧɞɚɰɿʀ ɬɚ ɤɨɦɩɥɟɤɫ ɡɚɯɨɞɿɜ, ɳɨ ɩɨɤɥɢɤɚɧɿ ɜɢɩɪɚɜɢɬɢ ɧɟɝɚɬɢɜɧɿ ɬɟɧɞɟɧɰɿʀ ɜ 
ɫɮɟɪɿ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ ɬɚ ɜɢɪɿɲɢɬɢ ɡɚɜɞɚɧɧɹ, ɳɨ ɜɿɞɩɨɜɿɞɚɸɬɶ ɐɿɥɹɦ ɫɬɚɥɨɝɨ ɪɨɡ-ɜɢɬɤɭ.
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɰɟɧɬɪɚɥɿɡɨɜɚɧɟ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ ɬɚ ɜɨɞɨɜɿɞɜɟɞɟɧɧɹ, ɹɤɿɫɧɚ ɬɚ ɞɨɫɬɭɩɧɚ ɩɢɬɧɚ ɜɨɞɚ, ɟɮɟɤɬɢɜ-
ɧɿɫɬɶ ɜɨɞɨɤɨɪɢɫɬɭɜɚɧɧɹ, ɜɨɞɨɽɦɧɿɫɬɶ ȼȼɉ, ɐɋɊ 6.
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�6'*V�� DUH� D� FDOO� WR� DFWLRQ�E\� WKH� HQWLUH�ZRUOG�
FRPPXQLW\� WR�DGGUHVV�SUHVVLQJ�VRFLDO�� HFRQRPLF��
DQG� HQYLURQPHQWDO� LVVXHV�� 6'*V� FRQWDLQ� FOHDU�
JXLGHOLQHV� DQG� WDUJHWV� WKDW� FRXQWULHV�ZRUOGZLGH�
VKRXOG�SULRULWL]H�DQG�GHYHORS�SURJUDPV�WR�DFKLHYH��
6'*V�XQLWH�WKH�HIIRUWV�RI�DOO�FRXQWULHV�WR�LPSURYH�
WKH�TXDOLW\�RI�OLIH�RI�SUHVHQW�DQG�IXWXUH�JHQHUDWLRQV�

7KHUH�DUH�FXUUHQWO\�VHYHQWHHQ�6'*V�FULWLFDO�WR�
DOO�RI�KXPDQLW\�DQG�����JRDOV�WKDW�KDYH�EHHQ�GHYHO�
RSHG�DFFRUGLQJ�WR�WKH�VHW�JRDOV�DQG�ZLOO�GHWHUPLQH�
WKH�SROLFLHV�DQG�GLUHFWLRQV�RI�81'3�IXQGLQJ�XQWLO�
�����

7RGD\�� DOPRVW� ���� RI� SHRSOH� GR� QRW� KDYH�
FRQVWDQW� DFFHVV� WR� FOHDQ� GULQNLQJ� ZDWHU� �7KH�
3URWRFRO� RQ�:DWHU� DQG�+HDOWK�� �������7KXV�� ���
FRXQWULHV�KDYH� VKRUWDJHV�RI�GULQNLQJ�ZDWHU�� DQG�
���RI� WKHP�KDYH�DOPRVW�GHSOHWHG� WKHLU� IUHVKZDWHU�
GULQNLQJ�ZDWHU� UHVHUYHV�DQG�DUH�QRZ� ORRNLQJ� IRU�
DOWHUQDWLYH� VRXUFHV��$FFRUGLQJ� WR� WKH�81��GXH� WR�
FOLPDWH� FKDQJH�DQG� LQFUHDVLQJ�GURXJKW�E\�������
ZDWHU�VKRUW�DJHV�ZLOO�DIIHFW�HYHU\�IRXUWK�LQKDELWDQW�
RI�WKH�SODQHW�

'XULQJ�WKH�SHULRG�IURP������WR������LQ�8NUDLQH��
GXH� WR�XUEDQL]DWLRQ�DQG�GHQVH� VHWWOHPHQW�RI� VXE�
XUEDQ�DUHDV��XQFRQWUROOHG�JURXQGZDWHU�SURGXFWLRQ��
LQFUHDVLQJ� WKH� QXPEHU� RI� SULYDWH� XQUHJLVWHUHG�
ZHOOV� DQG� GLVFKDUJH� RI� XQWUHDWHG� VHZDJH� DERXW�
����RI� VXUIDFH�ZDWHU� DQG� D� VLJQLILFDQW� VKDUH�RI�
JURXQGZDWHU�UHVHUYHV�DV�D�VRXUFH�RI�GULQNLQJ�ZDWHU�
VXSSO\��+RZHYHU��LVVXHV�RI�ZDVWH�PDQDJHPHQW�DQG�
SURYLVLRQ�RI�FHQWUDOL]HG�ZDWHU�VXSSO\� WR� WKH�UXUDO�
SRSXODWLRQ�UHPDLQ�SUREOHPDWLF�

7KH�81�*HQHUDO�$VVHPEO\�KDV�GHWHUPLQHG�6'*�
��DV�FOHDQ�ZDWHU�DQG�JRRG�VDQLWDWLRQ�� ,Q�RUGHU� WR�
DFKLHYH�WKLV�JRDO��ILYH�WDVNV�KDYH�EHHQ�IRUPXODWHG�
WR�HQVXUH�LWV�LPSOHPHQWDWLRQ�

7DVN� ��� (QVXUH� WKH� DYDLODELOLW\� RI� TXDOLW\�
VHUYLFHV�RI�GULQNLQJ�ZDWHU�VXSSO\�

7DVN� ��� (QVXUH� WKH� DYDLODELOLW\� RI�PRGHUQ�
GUDLQDJH�V\VWHPV�

7DVN� �� � 5HGXFH� WKH� DPRXQW� RI� XQWUHDWHG�
ZDVWHZDWHU�GLVFKDUJHG�DW� WKH�VWDWH�DQG� LQGLYLGXDO�
OHYHOV�

7DVN����7R�LQFUHDVH�WKH�HIILFLHQF\�RI�ZDWHU�XVH�
�ZDWHU�FDSDFLW\�RI�*'3��

7DVN����(QVXUH�WKH�LPSOHPHQWDWLRQ�RI�LQWHJUDWHG�
ZDWHU�UHVRXUFHV�PDQDJHPHQW�

0HWKRGV�DQG�0DWHULDOV
%HIRUH�GHYHORSLQJ�DQ�DFWLRQ�SURJUDP�WR�VROYH�

WKH�WDVNV��LW�LV�QHFHVVDU\�WR�DQDO\]H�WKH�FXUUHQW�VWDWH�
RI�ZDWHU�VXSSO\�DQG�VHZHUDJH��LGHQWLI\�SUREOHPV�LQ�
WKLV�DUHD��DVVHVV�WKH�SURVSHFWV�IRU�WKH�GHYHORSPHQW�
DQG�LPSOHPHQWDWLRQ�RI�PRGHUQ�LQQRYDWLRQV��:KHQ�
LPSOHPHQWLQJ� LQQRYDWLRQV�� LW� LV�HVVHQWLDO� WR�DGDSW�
WKHP�WR�WKH�VSHFLILFV�RI�HQWHUSULVHV�LQ�WKLV�ILHOG��WR�
UHJLRQDO�FKDUDFWHULVWLFV�� WHFKQLFDO�FKDUDFWHULVWLFV��
DQG�HQYLURQPHQWDO�SUREOHPV�RI� WKH�DUHD� LQ�ZKLFK�
WKH\�DUH�ORFDWHG��,W�LV�LPSRUWDQW�WR�UHPHPEHU�WKDW�

EOLQGO\� ERUURZLQJ� RU� FRS\LQJ� DQ� H[DPSOH� RI� D�
VXFFHVVIXO� LQQRYDWLRQ� VWUDWHJ\� IRU� EXVLQHVVHV� LQ�
GLIIHUHQW� UHJLRQV� DQG� FRXQWULHV� LV� XQDFFHSWDEOH��
$OO�LQQRYDWLYH�WUHQGV�PXVW�EH�FDUULHG�RXW�WKURXJK�
WKH�SULVP�RI� WKH�UHOHYDQW�FRQGLWLRQV�RI� LQGLYLGXDO�
HQWHUSULVHV�DQG� WKH�HFRQRP\�DV�D�ZKROH��)RU�RXU�
FRXQWU\�WR�DFKLHYH�6'*V�LV�DQ�DFXWH�SUREOHP�

7R� SHUIRUP� WKH� WDVNV� LQ� WKH� VWXG\� XVHG� WKH�
IROORZLQJ�PHWKRGV�� DEVWUDFW�ORJLFDO�� WDEXODU� WR�
GLVSOD\� DQDO\WLFDO� LQIRUPDWLRQ�� DQG� VFLHQWLILF�
PHWKRGV�� DQDO\VLV� DQG� V\QWKHVLV�� LQGXFWLRQ� DQG�
GHGXFWLRQ�� FODVVLILFDWLRQ�� V\VWHPDWL]DWLRQ�� ,Q�
DGGLWLRQ�� WKH� VWXG\�XVHG� ODZV�DQG� UHJXODWLRQV�RI�
8NUDLQH��RIILFLDO� VWDWLVWLFDO�PDWHULDOV�RI� WKH�6WDWH�
6WDWLVWLFV�6HUYLFH�RI�8NUDLQH��ZRUNV�RI�8NUDLQLDQ�
DQG� IRUHLJQ� DX�WKRUV�� 7KH� UHVXOWV� RI� WKH� VWXG\�
ZHUH�IRUPHG�EDVHG�RQ�DQDO\VLV�RI�VWDWLVWLFDO�GDWD��
DQDO\WLFDO�PDWHULDOV�RI�SHULRGLFDOV�

5HVXOWV�DQG�'LVFXVVLRQ
)LUVWO\��ZH�ZLOO� FRQVLGHU� WKH� FXUUHQW� VWDWH� RI�

FHQWUDOL]HG�GULQNLQJ�ZDWHU�VXSSO\�DQG�VHZHUDJH�LQ�
8NUDLQH�EHFDXVH�RI�6'*����7KH�/DZ�RI�8NUDLQH�
©2Q�'ULQNLQJ�:DWHU��'ULQNLQJ�:DWHU�6XSSO\�DQG�
6HZHUDJHª��������GHILQHV�WKH�VXEMHFWV�RI�WKH�ZDWHU�
VXSSO\�PDUNHW� DV� VXFK�HQWHUSULVHV� WKDW�©SURGXFH�
GULQNLQJ�ZDWHU��SURYLGH�FLWLHV��RWKHU� VHWWOHPHQWV��
VHSDUDWHO\�ORFDWHG�GULQNLQJ�ZDWHU�IDFLOLWLHV�WKURXJK�
WKH� FHQWUDOL]HG� GULQNLQJ�ZDWHU� VXSSO\� RU� RWKHU�
PHDQV�RI�GHFHQWUDOL]HG�ZDWHU�VXSSO\��VHZHUDJH�VHU�
YLFHVª��SXEOLF�DXWKRULWLHV� DQG� ORFDO�JRYHUQPHQWV�
UHVSRQVLEOH�IRU�©UHJXODWLRQ��VXSHUYLVLRQ��DQG�FRQWURO�
RI�GULQNLQJ�ZDWHU�TXDOLW\�DQG�RU�VHZHUDJH�VHUYLFHV��
FRQGLWLRQ�RI� VRXUFHV�� GULQNLQJ�ZDWHU� VXSSO\� DQG�
VHZHUDJH� V\VWHPVª�� DV�ZHOO� DV�ZDWHU� FRQVXPHUV�
DQG�VHZHUDJH�VHUYLFHV��7KHUHIRUH��WKH�ZDWHU�VXSSO\�
PDUNHW�VWUXFWXUH�LQ�8NUDLQH�FRQVLVWV�RI�D�FHQWUDOL]HG�
DQG�GHFHQWUDOL]HG�ZDWHU�VXSSO\�

&HQWUDOL]HG�ZDWHU� VXSSO\� GHWHUPLQHV� WKH�
HFRQRPLF�DFWLYLW\�RI�HQWHUSULVHV�RI�YDULRXV�IRUPV�
RI� RZQ�HUVKLS�� WKH� SXUSRVH�RI�ZKLFK� LV� WR�PHHW�
WKH� QHHGV� RI� HQG� FRQVXPHUV� LQ� GULQNLQJ�ZDWHU��
6XFK�HQWHU�SULVH�IXQFWLRQV�DUH�UHDOL]HG�WKURXJK�WKH�
FRUUHVSRQGLQJ� LQIUDVWUXFWXUH�� L�H��� VSHFLDO�REMHFWV��
GLVWULEXWLYH�ZDWHU� VXSSO\�QHWZRUNV�FRQQHFWHG�E\�
WKH�XQLIRUP� WHFKQRORJLFDO�SURFHVV�RI� H[WUDFWLRQ��
SUHSDUDWLRQ��DQG�ZDWHU�WUDQVSRUWDWLRQ�

'HFHQWUDOL]HG�ZDWHU� VXSSO\� LV� WKH�SURFHVV�RI�
PHHWLQJ� WKH� QHHGV� RI� FRQVXPHUV� LQ�ZDWHU� XVLQJ�
DSSUR�SULDWH�VRXUFHV�RI�GULQNLQJ�ZDWHU�WKURXJK�WKH�
RSHUDWLRQ�RI�VSHFLDO�ZDWHU�ERWWOLQJ�SRLQWV��PRELOH�
WDQN�HUV��ZHOOV��HWF���� WKH�XVH�RI� WKH� LQGLYLGXDO�RU�
MRLQW�SURGXFWLRQ�DQG�SURGXFWLRQ�RI�ERWWOHG�GULQNLQJ�
ZD�WHU�DQG�ERWWOHG�GULQNLQJ�ZDWHU��ZKLFK�PD\�FRPH�
IURP�GLIIHUHQW�VRXUFHV�RI�ZDWHU�VXSSO\�DQG�GRHV�QRW�
FRQWDLQ�IRRG�RU�IRRG�DGGLWLYHV�

7KXV�� WKHUH� LV� DQ� HIIHFWLYH� DOWHUQDWLYH� WR� D�
FHQWUDOL]HG�GULQNLQJ�ZDWHU�VXSSO\�WKDW�KHOSV�HQVXUH�
VXV�WDLQDEOH�GHYHORSPHQW�

$FFRUGLQJ� WR� WKH�6WDWH� 6WDWLVWLFV� 6HUYLFH� RI�
8NUDLQH�� WKH�SURYLVLRQ�RI� VHWWOHPHQWV� LQ�8NUDLQH�
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ZLWK�D�FHQWUDOL]HG�GULQNLQJ�ZDWHU� VXSSO\� LQ������
ZDV��������LQ�FLWLHV���������LQ�XUEDQ�VHWWOHPHQWV��
�������LQ�UXUDO�DUHDV��7DEOH����

$QDO\]LQJ�WKH�VWDWLVWLFV�SUHVHQWHG�LQ�7DEOH����ZH�
VHH�WKDW�RYHU�WKH�SDVW����\HDUV�LQ�UXUDO�DUHDV��DFFHVV�

WR�FHQWUDOL]HG�ZDWHU�VXSSO\�KDV�LQFUHDVHG�E\�������
SHUFHQW��+RZHYHU��UXUDO�VHWWOHPHQWV�XVXDOO\�GR�QRW�
KDYH�DFFHVV�WR�D�FHQWUDOL]HG�ZDWHU�VXSSO\�DQG�XVH�
ZDWHU� IURP�PLQH�ZHOOV�RU�FDWFKPHQWV� ILOOHG� IURP�
VXUIDFH�ZDWHU�VRXUFHV��UHVSHFWLYHO\��ZLWKRXW�VSHFLDO�

Table 1

Provision of settlements with centralized water supply

� 1XPEHU�RI�DGPLQLVWUDWLYH�WHUULWRULDO�XQLWV :DWHU�VXSSO\��LQWHUHVW�
����� ����� ����� ����� ����� ����� ����� �����

&LWLHV� ���� ���� ���� ���� ������ ������ ������ ������
8UEDQ�W\SH�VHW�
WOHPHQWV� ���� ���� ���� ���� ������ ������ ������ �������

5XUDO�VHWWOHPHQWV� ������ ������ ������ ������ ������� ������ ������� �������

Table 2 

The length of dilapidated and emergency water supply networks

� ����� �����

7RWDO�XUEDQ��
DQG�UXUDO�SRSXODWLRQ�

/HQJWK�RI�WKH�
HQWLUH�ZDWHU�
VXSSO\�

V\VWHP��NP�

7KH�OHQJWK�RI�
GLODSLGDWHG�

DQG�
HPHUJHQF\�
ZDWHU�VXSSO\�
QHWZRUNV��NP

��DOO�WR�ɞɨ�
GLODSLGDWHG

/HQJWK�RI�WKH�
HQWLUH�ZDWHU�
VXSSO\�V\VWHP��

NP�

7KH�OHQJWK�RI�
GLODSLGDWHG�DQG�
HPHUJHQF\�
ZDWHU�VXSSO\�
QHWZRUNV��NP�

��DOO�WR�ɞɨ�
GLODSLGDWHG�

8NUDLQH� ��������� �������� ������ ��������� �������� �����
$XWRQRPRXV�
5HSXEOLF�RI�&ULPHD� �������� ������� ������ 1R�LQIRUPDWLRQ�
9LQQ\WVLD�UHJLRQ� ������� ����� ������ ����� ������ �����
9RO\Q�UHJLRQ� ������� ���� ������ ������� ������� �����
'QLSURSHWURYVN�
UHJLRQ� �������� ������� ������ ������ ������� �����
'RQHWVN�UHJLRQ� ������ �������� ������ ������ �������� �����
=K\WRP\U�UHJLRQ� ������� ������� ������ �������� �������� �����
7UDQVFDUSDWKLDQ�
UHJLRQ� ������� ������ ������ ������� ������ �����
=DSRUR]K\H�UHJLRQ� ������� ������� ������ ������� ������� �����
,YDQR�)UDQNLYVN�
UHJLRQ�� ������� ������ ������ ����� ������ �����
.\LY�UHJLRQ� ������� ������� ������ �������� ������ �����
.LURYRJUDG�UHJLRQ� ������� ������� ������ �������� ������� �����
/XKDQVN�UHJLRQ� �������� ������� ������ �������� �������� �����
/YLY�UHJLRQ�� ������� ������� ������ �������� �������� �����
0\NRODLY�UHJLRQ� ������� ������� ������ ����� ����� �����
2GHVVD�UHJLRQ� ������ ������� ������ ������� ������� �����
3ROWDYD�UHJLRQ� ������� ������� ������ ����� ���� �����
5LYQH�UHJLRQ� ������� ������ ������ �������� ������� �����
6XP\�UHJLRQ� ������� ������ ������ ����� ����� �����
7HUQRSLO�UHJLRQ� ������� ������ ������ ����� ���� �����
.KDUNLY�UHJLRQ� ������� ������� ������ ������� ������� �����
.KHUVRQ�UHJLRQ� �������� ������� ������ ������� ������� �����
.KPHOQ\WVN\�UHJLRQ� ����� ������� ������ ������� ������� �����
&KHUNDV\�UHJLRQ� ������� ������ ������ �������� ������� �����
&KHUQLYWVL�UHJLRQ� ������ ������ ������ ������ ������ �����
&KHUQLKLY�UHJLRQ� ������� ���� ������ ������� ������ �����
.\LY� ������� ������ ������ �������� �������� �����
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ZDWHU� WUHDWPHQW�DQG�SXULILFDWLRQ��7KHUHIRUH� VXFK�
ZDWHU�PD\�EH�RI� LQDGHTXDWH�TXDOLW\��3RRU�ZDWHU�
TXDOLW\� LV� RIWHQ� FDXVHG�E\� LQGXVWULDO� HQWHUSULVHV�
DQG� DJULFXOWXUH� DQG� LV� DOVR� DIIHFWHG�E\� WKH� ODFN�
RI� HIILFLHQW�ZDVWHZDWHU� DQG� VHZDJH� WUHDWPHQW�
V\VWHPV��'PLWULHYD�HW�DO����������3URSHU�SUHSDUDWLRQ�
RI�GULQNLQJ�ZDWHU� IURP�ZHOOV� LV� TXLWH� H[SHQVLYH�
IRU� SULYDWH�KRXVHKROGV�� VR� DQ� DOWHUQDWLYH� VRXUFH�
RI� GULQNLQJ�ZDWHU� LV� DUWHVLDQ�ZHOOV�� ,QGLYLGXDO�
KRXVHKROGV�RU�FRPPXQLWLHV�H[WUDFW�DUWHVLDQ�ZDWHU�
IURP�D�GHSWK�RI��������PHWHUV��,W�LV�PRUH�UHOLDEO\�
SURWHFWHG�IURP�H[WHUQDO�SROOXWLRQ�WKDQ�VXUIDFH�ZDWHU�
�%RQGDU�HW�DO���������

$OWKRXJK�WKH�SURYLVLRQ�RI�FLWLHV�ZLWK�FHQWUDOL]HG�
ZDWHU� VXSSO\� UHDFKHV� DOPRVW������� LW� VKRXOG�EH�
WDNHQ� LQWR� DFFRXQW� WKDW� SDUW� RI� WKH�ZDWHU� VXSSO\�
QHWZRUNV�LV�GLODSLGDWHG��LQ�GLVUHSDLU��DQG�QHHGV�PD�

MRU� UHSDLUV��7DEOH���VKRZV� WKDW� WKH�PRVW�FRPSOH[�
HPHUJHQF\� QHWZRUNV� LQ� �����ZHUH� QHWZRUNV� LQ�
'RQHWVN����������/XKDQVN�UHJLRQ����������9RO\Q�
���������DQG�.KDUNLY���������UHJLRQV�

5HVSHFWLYHO\�� HPHUJHQF\� DQG� GLODSLGDWHG�
QHWZRUNV�QHHG�VLJQLILFDQW�UHSDLUV�RU�UHSODFHPHQW��
,Q�DGGL�WLRQ��VXFK�QHWZRUNV�KDYH�PRUH�VLJQLILFDQW�
XQFRQWUROOHG�ZDWHU�OHDNV��7DEOH�����ZKLFK�LQFUHDVH�
WKH�XVH�RI�ZDWHU�UHVRXUFHV�DQG�LQFUHDVH�WKH�SULFH�RI�
GULQNLQJ�ZDWHU�IRU�WKH�ILQDO�FRQVXPHU�

7KXV��WKH�ILUVW�WDVN�LV�WR�HQVXUH�WKH�DYDLODELOLW\�
RI� TXDOLW\�ZDWHU� VXSSO\� VHUYLFHV� SHUIRUPHG� LQ�
FLWLHV�DQG� WR�D�JUHDWHU�H[WHQW� LQ� UXUDO� VHWWOHPHQWV�
WKURXJK� WKH� FHQWUDOL]HG� DQG�GHFHQWUDOL]HG�ZDWHU�
VXSSO\��$OWKRXJK�PDQ\�XQUHVROYHG�LVVXHV�ZLWK�DQ�
HPHUJHQF\��GLODSLGDWHG�QHWZRUNV��DQG�ZDWHU�ORVVHV��
PDQ\�ZDWHU� FRPSDQLHV� QHHG� WR�PRGHUQL]H� WKHLU�

Table 3

Uncontrolled water losses in centralized networks

8QFRQWUROOHG�ZDWHU�ORVVHV��LQ���
7RWDO�XUEDQ�DQG�UXUDO�SRSXODWLRQ� ����� ����� �����
$XWRQRPRXV�5HSXEOLF�RI�&ULPHD� ����� ����� ��
9LQQ\WVLD�UHJLRQ� ����� ����� �����
9RO\Q�UHJLRQ� ����� ����� �����
'QLSURSHWURYVN�UHJLRQ� ����� ����� �����
'RQHWVN�UHJLRQ� ����� ����� �����
=K\WRP\U�UHJLRQ� ����� ����� �����
7UDQVFDUSDWKLDQ�UHJLRQ� ����� ����� �����
=DSRUR]K\H�UHJLRQ� ����� ����� �����
,YDQR�)UDQNLYVN�UHJLRQ�� ����� ����� �����
.\LY�UHJLRQ� ����� ����� �����
.LURYRJUDG�UHJLRQ� ����� ����� �����
/XKDQVN�UHJLRQ� ����� ����� �����
/YLY�UHJLRQ�� ����� ����� �����
0\NRODLY�UHJLRQ� ����� ����� ���
2GHVVD�UHJLRQ� ����� ����� �����
3ROWDYD�UHJLRQ� ����� ����� �����
5LYQH�UHJLRQ� ����� ����� �����
6XP\�UHJLRQ� ����� ����� �����
7HUQRSLO�UHJLRQ� ����� ����� �����
.KDUNLY�UHJLRQ� ����� ����� �����
.KHUVRQ�UHJLRQ� ����� ����� �����
.KPHOQ\WVN\�UHJLRQ� ����� ����� �����
&KHUNDV\�UHJLRQ� ����� ����� �����
&KHUQLYWVL�UHJLRQ� ����� ����� �����
&KHUQLKLY�UHJLRQ� ����� ����� �����
.\LY� ����� ����� �����
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ZDWHU�VXSSO\�QHWZRUNV��WKXV��WKH�SRSXODWLRQ�KDV�IUHH�
DFFHVV�WR�GULQNLQJ�ZDWHU��%DE\FK��������

7KH�SURYLVLRQ�RI� WKH�SRSXODWLRQ�ZLWK�VHZHUDJH�
LQ������ LV������� LQ� FLWLHV�� ������ LQ�XUEDQ�W\SH�
VHWWOHPHQWV��DQG������LQ�UXUDO�VHWWOHPHQWV��$FFRUGLQJ�
WR� WKH�6WDWH�6WDWLVWLFV�6HUYLFH�� WKHUH� LV�FXUUHQWO\�QR�
GUDLQDJH� LQ����FLWLHV������XUEDQ�W\SH�VHWWOHPHQWV��
DQG��������UXUDO�VHWWOHPHQWV��/RWRWVND�HW�DO����������
7KLV�VLWXDWLRQ�LV�TXLWH�DPELJXRXV��DV�VHWWOHPHQWV�WKDW�
GR�QRW�XVH�FHQWUDOL]HG�GUDLQDJH�KDYH� WR�GUDLQ� WKHLU�
HIIOXHQWV�WKURXJK�RWKHU�XWLOLWLHV��VR�LW�LV�QHFHVVDU\�WR�
LQYHVWLJDWH�KRZ�ZHOO�VXFK�HIIOXHQWV�DUH� WUHDWHG�DQG�
ZKHUH�WKH\�HQG�XS��+LJK�TXDOLW\�ZDVWHZDWHU�WUHDWPHQW�
UHTXLUHV� WKH�XVH�RI�VSHFLDO� WUHDWPHQW� IDFLOLWLHV�DQG�
PHFKDQLVPV� WKDW�HPLW�RU�QHXWUDOL]H�FRQWDPLQDQWV��
'RPHVWLF�ZDVWHZDWHU�LV�XVXDOO\�WUHDWHG�PHFKDQLFDOO\�
RU�ELRORJLFDOO\��7KH�FKRLFH�RI�D�SDUWLFXODU�PHWKRG�
GHSHQGV�RQ�WKH�FRPSRVLWLRQ�DQG�LQWHQVLW\�RI�SROOXWLRQ�
LQ�WKH�ZDWHU�DQG�LWV�IXUWKHU�XVH��+RZHYHU��WKH�XVH�RI�
VXFK�WUHDWPHQW�LV�D�OHJDO�DQG�PRUDO�REOLJDWLRQ�RI�HYHU\�
EXVLQHVV�HQWLW\��.KRPNR�	�5XGD��������.R]DN�	�
.R]O\XN��������

7KH�VHFRQG�WDVN� LV�KDOI�FRPSOHWHG�� WKH�XUEDQ�
SRSXODWLRQ�LV�����HTXLSSHG�ZLWK�VHZHUDJH�V\VWHPV��
EXW� UXUDO� VHWWOHPHQWV�DUH� OHVV� WKDQ�����7KLV� WDVN�
LV�PRUH�FKDOOHQJLQJ� WR� VROYH�� DQG� LW� LV� UHODWHG� WR�
WDVN�WKUHH�±� WR�UHGXFH�WKH�GLVFKDUJH�RI�XQWUHDWHG�
ZDVWHZDWHU��7KHUHIRUH��E\�������ZDWHU�TXDOLW\�QHHGV�
WR�EH�LPSURYHG�E\�UHGXFLQJ�SROOXWLRQ��HOLPLQDWLQJ�
ZDVWH�GLVSRVDO��PLQLPL]LQJ�HPLVVLRQV�RI�KD]DUGRXV�
FKHPLFDOV� DQG�PDWHULDOV�� KDOYLQJ� WKH� VKDUH� RI�
XQWUHDWHG�ZDVWHZDWHU��DQG�VLJQLILFDQWO\�LQFUHDVLQJ�
WKH�UHF\FOLQJ�DQG�VDIH�UHXVH�RI�ZDVWHZDWHU��,Q�RXU�
RSLQLRQ�� WKLV� LV�DQ� LPSRUWDQW� WDVN�DQG�UHTXLUHV�DQ�
DSSURSULDWH�GHYHORSPHQW�VWUDWHJ\�

7KH�IRXUWK�WDVN�FRQFHUQV�WKH�ZDWHU�FDSDFLW\�RI�
*'3��ZKLFK�LV�GHWHUPLQHG�LQ�FXELF�PHWHUV�RI�ZDWHU�
XVHG�SHU������8$+���������RI�*'3��7KH�FDSDFLW\�
RI�*'3�LV�WKH�UDWLR�RI�WRWDO�DQQXDO�YROXPHV�RI�ERWK�
IUHVK�ZDWHU�DQG�FLUFXODWLQJ�DQG�UH�ZDWHU�VXSSO\�WR�
*'3�DW�FXUUHQW�SULFHV��7KH�QXPHUDWRU�LV�WKH�YROXPH�
RI�XVHG�IUHVK�ZDWHU�SHU�\HDU�DQG�WKH�FLUFXODWLQJ�DQG�
UHSHDWHG�ZDWHU�VXSSO\�SHU�\HDU��GDWD�IURP�WKH�6WDWH�
:DWHU�$JHQF\���7KH�GHQRPLQDWRU� LV� WKH�*'3�IRU�
WKH�\HDU�LQ�WKH�FXUUHQW�\HDU¶V�SULFHV��DFFRUGLQJ�WR�
WKH�6WDWH�6WDWLVWLFV�6HUYLFH��

7KH� ZDWHU� LQWHQVLW\� RI� *'3� LV� RQH� RI� WKH�
LQGLFDWRUV� RI� WKH� OHYHO� RI� QDWXUH� LQWHQVLW\� RI�
SURGXFWLRQ��RU�QDWXUH� HIILFLHQF\�±� WKH�HIILFLHQF\�
RI�WKH�FRXQWU\¶V�QDWXUDO�UHVRXUFHV��7KH�WRWDO�OHYHO�
RI�ZDWHU�LQWHQVLW\�RI�8NUDLQH¶V�*'3�LQ������ZDV�
PRUH�WKDQ�WZR�WLPHV�KLJKHU�WKDQ�WKH�ZRUOG�DYHUDJH��
7RGD\�WKLV�OHYHO�LV�FORVH�WR�WKH�ZRUOG�DYHUDJH��7KH�
OHYHO� RI�ZDWHU� FDSDFLW\� LQGLFDWHV�KRZ�D� FRXQWU\�
VDYHV�LWV�ZDWHU�UHVRXUFHV��8NUDLQH�KDV�WUDGLWLRQDOO\�
KDG�KLJK�FRQVXPSWLRQ� UDWHV�RI�QDWXUDO� UHVRXUFHV��
ZKLFK�KDYH�GHYHORSHG�KLVWRULFDOO\��DQG�WKH�VLWXDWLRQ�
KDV�QRW�FKDQJHG�IXQGDPHQWDOO\�VLQFH�WKH�QLQHWHHQWK�
FHQWXU\��,QHIILFLHQW�XVH�RI�ZDWHU�UHVRXUFHV�KDV�EHHQ�
D�PDMRU�FDXVH�RI�GULQNLQJ�ZDWHU�SUREOHPV�

7KH� DPRXQW� RI�ZDWHU� WKDW�PXVW� EH� XVHG� WR�
SURGXFH�D�FHUWDLQ�DPRXQW�RI�SURGXFW� LV�FDOOHG�WKH�
ZDWHU�FDSDFLW\��)RU�H[DPSOH��IRU�WKH�SURGXFWLRQ�RI�
��WRQ�RI�SLJ�LURQ�LQ�WRWDO�� LW� LV�QHFHVVDU\�WR�VSHQG�
DERXW�����P��RI�ZDWHU�DQG�REWDLQ���WRQ�RI�VWHHO�±�XS�
WR�����P���7KHUPDO�SRZHU�SODQWV�ZLWK�D�FDSDFLW\�RI�
XS�WR���PLOOLRQ�N:�FRQVXPH���������NP��RI�ZDWHU�
SHU�\HDU��DQG�QXFOHDU�SRZHU�SODQWV�±�XS�WR�����NP��

:DWHU�FRQVXPSWLRQ�IRU�WKH�SURGXFWLRQ�RI���NJ�
RI�SODQW� IRRG� LV�DERXW��� WKRXVDQG� OLWHUV�RI�ZDWHU��
DQG���NJ�RI�PHDW�±����WKRXVDQG�OLWHUV��3RVLWLRQLQJ�
8NUDLQH�DV�D�FRXQWU\�ZLWK�D�UREXVW�DJUR�LQGXVWULDO�
FRPSOH[��LW�VKRXOG�EH�XQGHUVWRRG�WKDW�GXH�WR�ODFN�
RI�ZDWHU��EODFN�HDUWK� LV�GHJUDGLQJ������RI�DUDEOH�
ODQG�WRGD\�LV�GHILFLHQW�LQ�PRLVWXUH��DQG�WKH�UHVRXUFH�
RI�VRLO�IHUWLOLW\�LV�UDSLGO\�GHFOLQLQJ��7KHUHIRUH��QR�
PDWWHU�KRZ�HIIHFWLYH�WKH�PHDVXUHV�WR�VWLPXODWH�WKH�
HFRQRP\��WKH�FRXQWU\¶V�HFRQRP\�LWVHOI�FDQ�UHVW�RQ�
WKH�ZDWHU�©FHLOLQJª��ZKLFK�ZLOO�EH�TXLFNO\�RYHUFRPH�
E\� DGPLQLVWUDW LYH� RU� I LQDQFLDO � PHFKDQLVPV�
�%RUH\NR��������.LFKNR�	�.KRORGQ\WVND��������

7KH� ILIWK� WDVN� LV� WR�HQVXUH� WKH�DSSOLFDWLRQ�RI�
VSHFLILF� LQWHJUDWHG�ZDWHU� UHVRXUFHV�PDQDJHPHQW�
EDVHG� RQ� WKH� ©EDVLQª� SULQFLSOH��ZKLFK�PXVW� EH�
GRQH�E\�GHYHORSLQJ�DQG�LPSOHPHQWLQJ�DSSURSULDWH�
DOJRULWKPV�IRU�ULYHU�EDVLQ�PDQDJHPHQW��$FKLHYLQJ�
WKLV� LV� SRVVLEOH� WKURXJK� WKH�GHYHORSPHQW� RI� WKH�
1DWLRQDO�:DWHU�6WUDWHJ\��ZKLFK�ZLOO�DLP�WR�HQVXUH�
D�VDWLVIDFWRU\�VWDWH�RI�WKH�FRXQWU\¶V�ZDWHU�UHVRXUFHV�
�5\DEHWV��������.OLPFKLN�HW�DO���������*ROLNRY�HW�
DO���������

7KH�PDLQ� DFWLYLWLHV� WKDW� VKRXOG� HQVXUH� WKH�
LPSOHPHQWDWLRQ�RI�WKH�WDVNV�DUH��LQ�SDUWLFXODU��WKH�
GHHS�PRGHUQL]DWLRQ�RI�ZDWHU�VXSSO\�DQG�VHZHUDJH�
V\VWHPV��7KLV�ZLOO� UHGXFH� WKH�ZDWHU�FRQVXPSWLRQ�
RI� LQGXVWULDO� DQG� DJULFXOWXUDO� SURGXFWV� DQG�KHOS�
VDYH� HOHFWULFLW\� VSHQW� RQ� FROOHFWLQJ�� SUHSDULQJ��
DQG� VXSSO\LQJ� ZDWHU� WR� HQG�XVHUV� �*RO\DQ�	�
$QGURVFKXN��������� ,PSURYLQJ� WKH� HIILFLHQF\�RI�
ZDVWHZDWHU�WUHDWPHQW�QHWZRUNV�DQG�HOLPLQDWLQJ�OHDNV�
LQ�VHZDJH�QHWZRUNV�ZLOO�KHOS�DIIHFW�WKH�VWDWH�RI�WKH�
HQYLURQPHQW��HVSHFLDOO\�WKH�DYDLODELOLW\�DQG�TXDOLW\�
RI�GULQNLQJ�ZDWHU��DQG� WKHUHIRUH� WKH�KHDOWK�RI� WKH�
FRXQWU\¶V�SRSXODWLRQ��3URJUHVVLYH�LPSURYHPHQW�RI�
UHOHYDQW�SURGXFWLRQ�SURFHVVHV�DQG�WKH�FRQVWUXFWLRQ�
RI� VSHFLDO� V\VWHPV� WR� HQVXUH� FLUFXODWLQJ� DQG�
UHXVLQJ�ZDWHU�ZLOO�KHOS�UHGXFH�ZDWHU�FRQVXPSWLRQ��
LQFUHDVH�WKH�FRPSHWLWLYHQHVV�RI�GRPHVWLF�SURGXFWV��
DQG� UHGXFH� WKH� DUWLILFLDO� HQYLURQPHQWDO� LPSDFW��
&UHDWLQJ� D� UHOLDEOH�PRQLWRULQJ� V\VWHP� WR� HQVXUH�
WKH�SUHYHQWLRQ�DQG�SUHYHQWLRQ�RI�QDWXUDO�GLVDVWHUV�
ZLOO�SURWHFW�WKH�SRSXODWLRQ��UHGXFH�WKH�GHVWUXFWLYH�
HIIHFWV�RI� WKH�GLVDVWHU�� DQG� UHGXFH� WKH�DPRXQW�RI�
GDPDJH��&KHUNDVKLQD��������

2EVWDFOHV�KLQGHULQJ� WKH�GHYHORSPHQW�RI�ZDWHU�
VXSSO\�DQG�VHZHUDJH�

,Q�8NUDLQH��PDQ\�FRPSDQLHV�GR�QRW�LVVXH�SHUPLWV�
IRU�SDUWLFXODU�ZDWHU�XVH��L�H���VXFK�XVH�RFFXUV�LQ�WKH�
©VKDGRZª��ZLWKRXW�SURSHU�DFFRXQWLQJ�DQG�VWDWXWRU\�
IHHV��7KLV�LV�RQH�RI�WKH�PRVW�VLJQLILFDQW�ZDWHU�LVVXHV�
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LQ� WKH�FRXQWU\�EHFDXVH� LW� LV�QRW�NQRZQ�SUHFLVHO\�
KRZ�HQG�XVHUV�XVH�PXFK�ZDWHU�� ,Q�DGGLWLRQ�� LW� LV�
QRW�SRVVLEOH� WR�SUHGLFW� WKH�FRQVHTXHQFHV�RI� VXFK�
ZDWHU�XVH�

7\SLFDOO\��©VKDGRZª�ZDWHU�XVHUV�JDLQ� DFFHVV�
WR�EHWWHU�JURXQGZDWHU�ZKLOH�GLVFKDUJLQJ�XQWUHDWHG�
ZDVWHZDWHU��7KLV� FUHDWHV� WKH� IROORZLQJ�SUREOHP��
WKH�WUDQVIHU�RI�JURXQGZDWHU�WR�VXUIDFH�ZDWHU��ZKLFK�
XOWLPDWHO\� VLJQLILFDQWO\�ZRUVHQV� WKH� VWDWH�RI� WKH�
ULYHU�EDVLQ�DQG�JURXQGZDWHU�GHSHQGHQW�WHUULWRU\��$V�
D�UHVXOW��ZH�UHFHLYH�D�VHYHUH�HQYLURQPHQWDO�WKUHDW�
RQ�D�QDWLRQDO�VFDOH�

$W� SUHVHQW�� WKHUH� LV� QR� IRFXV� RI� HFRQRPLF�
HQWLWLHV� DQG� UHJXODWRUV�RQ� UDWLRQDO�ZDWHU�XVH�DQG�
IROORZLQJ�WKH�HFRQRPLF�SULQFLSOH��LI�DQ�HFRQRPLF�
HQWLW\�SROOXWHV�ZDWHU�UHVRXUFHV��LW�PXVW�FRPSHQVDWH�
IRU� WKLV�� DQG� WKH� IXQGV� UHFHLYHG�E\� WKH� UHOHYDQW�
DGPLQLVWUDWRU�ZLOO�EH�VSHQW�RQ�ZDWHU�UHSOHQLVKPHQW��
UHSOHQLVKPHQW��+EXU�	�.U\ORYD��������

)URP������WR�������WKH�QDWLRQDO�WDUJHW�SURJUDP�
©'ULQNLQJ�:DWHU�RI�8NUDLQHª�RSHUDWHG��EXW�LWV�DFWXDO�
IXQGLQJ�ZDV�DW� WKH� OHYHO�RI�����RI� WKH�VLJQLILFDQW�
DPRXQW��VR�WKLV�SURJUDP�ZDV�DFWXDOO\�IDLOHG�

$ERXW�����RI�LQGXVWULDO�HQWHUSULVHV�LQ�8NUDLQH�GR�
QRW�RZQ�ORFDO�WUHDWPHQW�SODQWV��$OVR��PDQ\�FRPSDQLHV�
KDYH�QRW�FUHDWHG�DQ�HIIHFWLYH�HQYLURQPHQWDO�VDIHW\�
V\VWHP�� GR�QRW� KDYH� HQYLURQPHQWDO� FHUWLILFDWHV��
RIWHQ� GXPS� LQWR� WKH� SXEOLF� VHZHU� SHWUROHXP�
SURGXFWV�DQG�WKHLU�SURFHVVLQJ��IDWV��YDULRXV�JDUEDJH��
LQFOXGLQJ�KRXVHKROG��YDULRXV�FKHPLFDOV��7KLV�OHDGV�
WR�GHWHULRUDWLRQ�RI�WKH�VHZDJH�QHWZRUN��VRPHWLPHV�
HYHQ�WR�DQ�HPHUJHQF\�VKXWGRZQ�RI�VHZDJH�SXPSLQJ�
VWDWLRQV��$W� WKH� VDPH� WLPH�� WKH�ELJJHVW� WKUHDW� LV�
YROOH\�GXPSV��ZKLFK�TXLFNO\�GHVWUR\�WKH�GUDLQDJH�
V\VWHP��6XFK�GLVFKDUJHV�XVXDOO\�RFFXU�DW�QLJKW��DV�
WKH\�DUH�FKDOOHQJLQJ� WR� WUDFN�DQG�TXLFN� UHVSRQVH�
LV� LPSRVVLEOH�� ,Q�DGGLWLRQ��GXH� WR� WKH�FORJJLQJ�RI�
XQDXWKRUL]HG�HPLVVLRQ

&RQFOXVLRQ
$IWHU�FRQGXFWLQJ�D�VWXG\�RI� WKH�VWDWH�RI�ZDWHU�

VXSSO\�DQG�VHZHUDJH��ZH�FRQFOXGHG�WKDW�8NUDLQH�KDG�
PDGH�VRPH�SURJUHVV� LQ�DFKLHYLQJ� WKH�DSSURSULDWH�
LQGLFDWRUV�RI�6'*����+RZHYHU��GXH�WR�WKH�ODFN�RI�
IXQGLQJ�DW�ERWK� WKH�VWDWH�DQG� ORFDO� OHYHOV�DQG� WKH�
LQVXIILFLHQW�XVH�RI�UHJXODWRU\�PHFKDQLVPV�E\�UHJX�
ODWRUV�� IXUWKHU� HIIRUWV� DUH� VWLOO� QHHGHG� WR� DFKLHYH�
WKHVH�JRDOV�

,Q�SDUWLFXODU��LW�LV�HVWLPDWHG�WKDW�WKH�SURFHVV�RI�
UHVWRULQJ�HPHUJHQF\�QHWZRUNV�WKURXJK�GHSUHFLDWLRQ�
LQ� WKH�FXUUHQW�DSSURDFKHV� WR� WDULII� IRUPDWLRQ�ZLOO�
WDNH�����\HDUV��7KHUHIRUH��LW�LV�QHFHVVDU\�WR�WDNH�D�
FRPSUHKHQVLYH�DSSURDFK� WR�VROYH�DOO�SUREOHPV�RI�
FHQWUDOL]HG�ZDWHU� VXSSO\��GHYHORS�PRGHUQL]DWLRQ�
SURMHFWV�DQG�LPSOHPHQW�QHZ�PRGHUQ�WHFKQRORJLHV�
RI�GULQNLQJ�ZDWHU�WUHDWPHQW��ORRN�IRU�ZD\V�WR�DWWUDFW�
WKH�QHFHVVDU\� LQYHVWPHQWV��DFWLYHO\�SDUWLFLSDWH� LQ�
LQWHUQDWLRQDO�VHFWRUDO�SURJUDPV�

5HTXLU LQJ� FRQVXPHU� DFFHVV � WR � VDIH � DQG�
LQH[SHQVLYH� GULQNLQJ�ZDWHU� E\� ����� UHTXLUHV�
DSSURSULDWH�LQYHVWPHQW�LQ�LQIUDVWUXFWXUH��HQVXULQJ�

WKH� FUHDWLRQ� DQG� PRGHUQL]DWLRQ� RI� VDQLWDU\�
IDFLOLWLHV��DQG�SUR�PRWLQJ�K\JLHQH�DW�DOO�OHYHOV��,Q�
DGGLWLRQ��WKH�SURWHFWLRQ�DQG�UHVWRUDWLRQ�RI�DTXDWLF�
HFRV\VWHPV� � LQ�FOXGLQJ� IRUHVWV � � PRXQWDLQV��
VZDPSV��DQG� ULYHUV�� LV�DOVR�HVVHQWLDO� WR�SUHYHQW�
ZDWHU� VFDUFLW\�� )LQDOO\�� WDUJHWHG� LQWHUQDWLRQDO�
FRRSHUDWLRQ� LV� HVVHQWLDO� WR� DFKLHYH� DQ� HIILFLHQW�
OHYHO� RI�ZDWHU� FRQVXPSWLRQ� DQG� LQWURGXFH� WKH�
ODWHVW�ZDWHU�WUHDWPHQW�WHFKQRORJLHV�

2QH� RI� WKH� HIIHFWLYH� ZD\V� WR� LPSURYH� WKH�
RUJDQL]DWLRQ� RI� ZDWHU� VXSSO\� DQG� VHZHUDJH�
HQWHUSULVHV� LV� WKH� LQWURGXFWLRQ�RI� DXWRPDWLRQ�RI�
WHFKQRORJLFDO� SURFHVV� PDQDJHPHQW�� ZKLFK� LV�
GHVLJQHG�WR�VROYH�WKH�IROORZLQJ�PDLQ�WDVNV�

�� FDOFXODWLRQ�RI�RSWLPDO�PRGHV�RI�RSHUDWLRQ�RI�
LQIUDVWUXFWXUH�IDFLOLWLHV�

�� IRUHFDVWLQJ�WKH�QHHGV�RI�HQG�XVHUV�LQ�ZDWHU��
DV�ZHOO� DV�DQ�DFFXUDWH�DFFRXQWLQJ�RI� VDOHV�
YR�OXPHV�

�� UHPRWH�FRQWURO�RI�ZDWHU�WUHDWPHQW�DQG�ZDWHU�
VXSSO\�V\VWHPV�

�� RSWLPL]DWLRQ�RI�ZDWHU� WUHDWPHQW� DQG�ZDWHU�
VXSSO\�V\VWHPV�

�� IRUPDWLRQ�WKH�RSHUDWLRQDO�LQIRUPDWLRQ�RQ�WKH�
HPHUJHQFLHV� RFFXUUHQFH� DW� IDFLOLWLHV�ZLWK�
DFFX�UDWH� WLPH� DQG� DUHD� GHWHUPLQDWLRQ� RI�
VXFK�VLWXDWLRQV�

�� IRUPDWLRQ�RI�WKH�QHFHVVDU\�UHSRUWLQJ�
�� FDOFXODWLRQ� DQG� DQDO\VLV� RI� WHFKQLFDO� DQG�

HFRQRPLF� SHUIRUPDQFH� RI� IDFLOLWLHV� DQG�
PHFKDQ�LVPV�

$XWRPDWLRQ�RI�SURGXFWLRQ�SURFHVVHV�SURYLGHV�DQ�
RSSRUWXQLW\�WR�VLJQLILFDQWO\�LQFUHDVH�WKH�UHOLDELOLW\�
DQG� WHFKQLFDO� DQG� HFRQRPLF�SHUIRUPDQFH�RI� WKH�
ZDWHU�VXSSOLHU��DOORZV�WR�REWDLQ�D�WDQJLEOH�HFRQRPLF�
HIIHFW�WKURXJK�SURSHU�RUJDQL]DWLRQ�RI�FRQWURO�RYHU�
WKH�PDLQ�PHFKDQLVPV�DQG� VWUXFWXUHV��RSWLPL]LQJ�
WKHLU� XVH�� UHGXFLQJ� FRVWV� RI� ZDWHU� UHVRXUFHV��
SUHSDUHG�ZDWHU�� HQHUJ\�� FKHPLFDO� UHDJHQWV�� DQG�
ODERU�FRVWV�

$OVR��ZH� LGHQWLILHG� WKH� UHDVRQV� WKDW� OHG� WR� WKH�
GHWHULRUDWLRQ� RI� WKH� VLWXDWLRQ� LQ� WKH� FHQWUDOL]HG�
GULQN�LQJ�ZDWHU�VXSSO\�VHFWRU��7KH�PDLQ�RQHV�DUH�
WKH�LQVXIILFLHQW�OHQJWK�RI�ZDWHU�VXSSO\�V\VWHPV��ODFN�
RI� URXQG�WKH�FORFN�ZDWHU� VXSSO\� LQ� VRPH�SODFHV��
QRQ�VWDQGDUG�TXDOLW\�RI�GULQNLQJ�ZDWHU��VLJQLILFDQW�
ORVVHV�RI�GULQNLQJ�ZDWHU�GXH�WR�ZRUQ�RXW��DQG�RIWHQ�
HPHUJHQF\�FHQWUDOL]HG�ZDWHU�VXSSO\�QHWZRUNV�

7KHVH� UHDVRQV�� XQGHUIXQGLQJ� DQG� FDUHOHVV�
PDQDJHPHQW�RI�ZDWHU�VXSSO\�FRPSDQLHV��VLJQLILFDQW�
RYHUDOO�GHSUHFLDWLRQ�RI� WKHLU� IL[HG�DVVHWV�� WKH�XVH�
RI� RXWGDWHG�ZDWHU� WUHDWPHQW� WHFKQRORJLHV�� DQG�
RWKHU�IDFWRUV��DV�D�UHVXOW��ZRUVHQ�WKH�VLWXDWLRQ�ZLWK�
FHQWUDOL]HG�VXSSO\��,QGLUHFWO\��WKLV�VLWXDWLRQ�OHDGV�WR�
DQ�LQFUHDVH�LQ�XQDXWKRUL]HG�ZDWHU�DEVWUDFWLRQ�IURP�
FHQWUDOL]HG�ZDWHU�VXSSO\�QHWZRUNV��PDVV�WUDQVIHU�RI�
FRQVXPHUV�WR�SULYDWH�ZDWHU�VRXUFHV��ZKLFK�DUH�RIWHQ�
FUHDWHG�ZLWKRXW�SURSHU�SHUPLWV�DQG��FRQVHTXHQWO\��
KDUP�WKH�HQYLURQPHQW�DQG�QHJDWLYHO\�DIIHFW�ZDWHU�
UHVRXUFHV�
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:H�EHOLHYH�WKDW�WKH�IROORZLQJ�PHDVXUHV�VKRXOG�
EH�WDNHQ�WR�DGGUHVV�QHJDWLYH�ZDWHU�VXSSO\�VLWXDWLRQV�

��� 7KH�1DWLRQDO�&RPPLVVLRQ�WR�IRUP�D�SDFNDJH�
RI�LQYHVWPHQW�SURJUDPV�WKDW�ZLOO�EH�DEOH�WR�
HQ�VXUH�WKH�QHFHVVDU\�PRGHUQL]DWLRQ�RI�ZDWHU�
VXSSO\� FRPSDQLHV�� DFWLYHO\� LQWURGXFH� WKH�
ODWHVW�WHFKQRORJLHV�RI�KLJK�HQHUJ\�HIILFLHQF\��
DSSO\�PRGHUQ�PHWKRGV�RI�ZDWHU�SXULILFDWLRQ�
DQG�ZD�WHU�WUHDWPHQW�

��� 7KH� 6WDWH� 6DQLWDU\� DQG�(SLGHPLRORJLFDO�
6HUYLFH� WR� LPSOHPHQW� WKH� QHFHVVDU\� DQG�
HIIHFWLYH�FRQWURO�RYHU�WKH�TXDOLW\�RI�GULQNLQJ�
ZDWHU�DW�FHQWUDOL]HG�ZDWHU�VXSSO\�HQWHUSULVHV�

��� /RFDO� VWDWH� DGPLQLVWUDW LRQV� DQG� ORFDO�
VHOI�JRYHUQPHQW� ERGLHV� VKRXOG� DFWLYHO\�
LPSOHPHQW� WKH� SUDFWLFH� RI� LQIRUPLQJ� WKH�
SRSXODWLRQ�DERXW� WKH�FRQGLWLRQ�DQG�TXDOLW\�
RI�ORFDO�ZDWHU�VXSSO\�DQG�UHJXODUO\�FDUU\�RXW�
H[SODQDWRU\�ZRUN�RQ� WKH�FRQVHUYDWLRQ�DQG�
UDWLRQDO�XVH�RI�GULQNLQJ�ZDWHU�

7KH�PDLQ�REVWDFOH�WR�WKH�UHFRQVWUXFWLRQ�RI�ZDWHU�
VXSSO\�FRPSDQLHV�LV�WKH�ODFN�RI�ILQDQFLDO�UHVRXUFHV��
DV� WDULIIV� GR� QRW� FRYHU� DOO� FRVWV� RI� HQWHUSULVHV�
IRU� WUHDWPHQW� DQG�SUHSDUDWLRQ�RI� GULQNLQJ�ZDWHU�
IRU� FRQVXPHUV��'HYHORSPHQW� DQG�PRGHUQL]DWLRQ�
RI� WKH� GULQNLQJ�ZDWHU� VXSSO\� V\VWHP� LQFOXGHV�
FRQVWUXFWLRQ�DQG�UHSDLU�RI�ZDWHU�VXSSO\�IDFLOLWLHV��
UHVWRUDWLRQ�RI�ZDWHU� VXSSO\�QHWZRUNV��DGMXVWPHQW�
RI�ZDWHU� VXSSO\� V\VWHPV�RI� UHVLGHQWLDO�EXLOGLQJV��
SURYLVLRQ�RI�HQHUJ\�VDYLQJ�WHFKQRORJLHV��XSGDWLQJ�
WKH�DFFLGHQW�SUHYHQWLRQ�V\VWHP�DW�GULQNLQJ�ZDWHU�
VXSSO\�HQWHUSULVHV��$OWKRXJK�ILQDQFLQJ�WKH�GHYHO�
RSPHQW� DQG� UHFRQVWUXFWLRQ�RI� FHQWUDOL]HG�ZDWHU�
VXSSO\�FRPSDQLHV� LV�FDUULHG�RXW�QRW�RQO\� WKURXJK�
WDULIIV�EXW�WKURXJK�

�� IXQGV� RI � ZDWHU � VXSSO\� HQWHUSULVHV � LQ�
DFFRUGDQFH�ZLWK�WKHLU�GHYHORSPHQW�SURJUDPV�

�� IXQGV�RI�GLVWULFW�DQG�ORFDO�EXGJHWV�
�� IXQGV�IURP�WKH�6WDWH�%XGJHW�RI�8NUDLQH�
�� LQWHUQDWLRQDO�ILQDQFLDO�RUJDQL]DWLRQV�
7KH�PDLQ�ZD\V� WR� VROYH� WKH�PDLQ� WDVNV�DW� WKH�

ORFDO�OHYHO�DUH�IXOO�LPSOHPHQWDWLRQ�RI�UHJLRQDO�DQG�
ORFDO�SURJUDP�DFWLRQV�RQ� WKH�SURSHU�SURYLVLRQ�RI�
WKH�SRSXODWLRQ�ZLWK�GULQNLQJ�ZDWHU�RI� VXIILFLHQW�
TXDOLW\��UHJXODU�DQG�H[WHQVLYH�DXGLW�RI�ZDWHU�XVH�DQG�
UHVRXUFH�HIILFLHQF\��GLUHFW�DSSOLFDWLRQ�RI�PRGHUQ�
HQHUJ\�VDYLQJ�WHFKQRORJLHV�DQG�HTXLSPHQW�DW�SXEOLF�
XWLOLWLHV�� HQVXULQJ� IXOO�IOHGJHG� �URXQG�WKH�FORFN��
ZDWHU� VXSSO\� WR� WKH� SRSXODWLRQ�� HVWDEOLVKPHQW��
ZLWKLQ� WKH�SRZHUV�JUDQWHG�E\� ODZ��RI� WDULIIV� IRU�
FHQWUDOL]HG�ZDWHU� VXSSO\� VHUYLFHV�� WDNLQJ� LQWR�
DFFRXQW� DOO� HFRQRPLF� IDFWRUV�� LPSOHPHQWDWLRQ�RI�
QHFHVVDU\�PHDVXUHV� WR�HQVXUH�PD[LPXP�SD\PHQW�
E\�FRQVXPHUV� IRU�FRQVXPHG�ZDWHU� UHVRXUFHV�DQG�
UHSD\PHQW�RI�DFWXDO�GHEW��DFWLYH�DWWUDFWLRQ�RI�SULYDWH��
LQFOXGLQJ�IRUHLJQ��LQYHVWPHQWV�LQ�WKH�UHQHZDO�DQG�
PRGHUQL]DWLRQ�RI�ZDWHU�VXSSO\�V\VWHPV��SURWHFWLRQ�
DQG�SUXGHQW�XVH�RI�DYDLODEOH� VRXUFHV�RI�GULQNLQJ�
ZDWHU�VXSSO\��DV�ZHOO�DV�WKHLU�UHVWRUDWLRQ�

5()(5(1&(
$QGUHQNR��2���0RUGRYWVHY��2���	�0RUGRYWVHY��6����������

7KH� ,QWHJUDO�$VVHVVPHQW� RI� WKH� )LQDQFLDO� 6WDWXV�
DQG�&UHGLWZRUWKLQHVV� RI�&RPPXQDO� (QWHUSULVHV�
LQ�8NUDLQH��%XVLQHVV� ,QIRUP�� �����±����� KWWSV���
GRL�RUJ����������������������������������� �LQ�
8NUDLQLDQ��

%DE\FK�0�� ��������$QDO\VLV� RI� WKH� FXUUHQW� VWDWH� RI�
ZDWHU�VXSSO\�V\VWHPV�LQ�8NUDLQH�DQG�GLUHFWLRQV�IRU�
LWV� LPSURYHPHQW��$JURHQJLQHHULQJ� UHVHDUFK�� ����
��±����KWWS���YLVQXN�NO�FRP�XD�MRRP�LPDJHV�DUFKLYH�
PHFK���B��������SGI��LQ�8NUDLQLDQ�

%RQGDU� 2��� .DYXQ� $��� .LUVDQRYD� <X��� .R]DN� 9���
.RS\WLQ�$��� 6RURNRYVN\�9�� �(GV��� ��������5XUDO�
GULQNLQJ�ZDWHU�VXSSO\��IURP�LGHD�WR�LPSOHPHQWDWLRQ��
+RZ� WR� FUHDWH� D� FHQWUDOL]HG�ZDWHU� VXSSO\� V\VWHP�
LQ� D� GHFHQWUDOL]HG�ZD\�� 6ZLVV�8NUDLQLDQ� SURMHFW�
©6XSSRUW�WR�GHFHQWUDOL]DWLRQ�LQ�8NUDLQHª�'(6352��
�LQ�8NUDLQLDQ�

%RUH\NR�9����������7KH�:D\V�RI�,QFUHDVLQJ�(IILFLHQF\�
RI�8VH� RI�:DWHU�5HVRXUFHV� RI�8NUDLQH��9LV�Q\N�
HNRQRPLFKQRL�QDXN\�8NUDLQ\���� ������������KWWS���
GVSDFH�QEXY�JRY�XD�KDQGOH������������������ �LQ�
8NUDLQLDQ�

&KHUNDVK\QD�Ɇ����������:DWHU�UHVRXUFHV�LQ�WKH�VWUDWHJ\�
RI�VXVWDLQDEOH�GHYHORSPHQW�DQG�QDWLRQDO�VHFXULW\�RI�
8NUDLQH��7KH�6FLHQWLILF�+HULWDJH������������������LQ�
8NUDLQLDQ�

'PLWULHYD� 2��� 7HOLXUD� 1��� .KRUHQ]KDMD� ,�� ��������
(QYLURQPHQWDOO\� GDQJHURXV�ZDWHU� GLVSRVDO� LQ� WKH�
VHWWOHPHQWV�RI�8NUDLQH�RQ�WKH�SULQFLSOHV�RI�VXVWDLQDEOH�
GHYHORSPHQW�� 6FLHQFH5LVH�� �� ������� KWWSV���GRL�
RUJ���������������������������������LQ�8NUDLQLDQ�

*ROLNRY��$���.D]DNRYD��1���	�3HUHVDGNR��9�� ��������
:DWHU� VHFXULW\� RI�PDQNLQG�� JOREDO� DQG� UHJLRQDO�
GLPHQVLRQV��7KH�-RXUQDO�RI�9��1��.DUD]LQ�.KDUNLY�
1DWLRQDO�8QLYHUVLW\��6HULHV��,QWHUQDWLRQDO�5HODWLRQV��
(FRQRPLFV��&RXQWU\�6WXGLHV��7RXULVP�� ������������
KWWSV���GRL�RUJ������������������������������ �LQ�
8NUDLQLDQ�

*RO\DQ�9���$QGURVFKXN� ,�� �������� ,QYHVWPHQWV� LQ� WKH�
ILHOG�RI�ZDWHU�XVH��LQVWLWXWLRQDO�VXSSRUW�DQG�VHFWRUDO�
SULRULWLHV��,QYHVWPHQWV��3UDFWLFH�DQG�([SHULHQFH�������
����������LQ�8NUDLQLDQ�

+EXU�=�9��ɄU\ORYD�,�,����������,QIOXHQFH�RI�ZDWHU�VXSSO\�
GHYHORSPHQW� VWDWH� RQ� WKH� TXDOLW\� RI� HFR�QRPLF�
VHFXULW\�RI�8NUDLQH��3XEOLF�JRYHUQDQFH������������
����KWWSV���GRL�RUJ�������������������������������
�������LQ�8NUDLQLDQ�

,O\DVK�2���%XKDLFKXN�1�� �������� 6WUDWHJLF�*RDOV� RI�
WKH�+RXVLQJ� DQG�8WLOLWLHV� ,QIUDVWUXFWXUH�'HYHO�
RSPHQW� LQ� WKH�'LUHFWLRQ�RI�(QVXULQJ�+LJK�4XDOLW\�
RI�/LIH� DQG�5HDOL]LQJ�(FRQRPLF� ,QWHU�HVWV� RI� WKH�
6WDWH�� 3UREOHPV� RI� WKH� HFRQRP\�� �� ������ �������
KWWSV���GRL�RUJ���������������������������������
�LQ�8NUDLQLDQ�

.KRPNR��1��<���	�5XGD��0��9�� ��������(YDOXDWLRQ�RI�
WKH�LQIOXHQFH�RI�/YLYYRGRNDQDO�RQ�WKH�HQYL�URQPHQW��
6FLHQWLILF�%XOOHWLQ�RI�81)8����������������KWWSV���GRL�
RUJ��������������������LQ�8NUDLQLDQ�

.O\PFK\N � 2� � � 3 LQN LQD � 7 � � � 3 LQN LQ � $� � ������ ��
,PSOHPHQWDWLRQ�RI� WKH� LQWHJUDWHG�ZDWHU� UHVRXUFHV�
PDQ�DJHPHQW� V\VWHP�EDVHG�RQ� WKH�EDVLQ�SULQFLSOH��
6F LHQFH5LVH � � � � ������ � � ����� � � K W WSV � � �GR L �
RUJ���������������������������������LQ�8NUDLQLDQ�

.R]DN� 9�� � .R]O\XN� 2�� ������� � 'HYHORSPHQW� RI�
VHFWRUDO� VWUDWHJLHV� DQG�SURJUDPV� IRU�ZDWHU� VXSSO\��
VHZHUDJH� DQG� VDQLWDWLRQ� LQ� WKH� XQLWHG� WHUULWRULDO�
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FRPPXQLWLHV�'(6352�� ��� KWWSV���GHVSUR�RUJ�XD�
OLEUDU\�SXEOLFDWLRQ�UR]UBJDOX]BVWUDWHJB�����SGI� �LQ�
8NUDLQLDQ�

.\FKNR� ȱ���.KRORGQ\WVND�Ⱥ�� ��������5DWLRQDO�ZDWHU�
VWRUDJH� LQ� WKH� FRQWH[W� RI� VDIHW\� RI� WKH� SRSXOD�
WLRQ� ZLWK� GULQNLQJ� ZDWHU�� SURWHFWLRQ� RI� KHDOWK�
DQG� WULYLDOLW\� RI� OLIH�� 3UREOHPV� DQG� SURVSHFWV� RI�
HFRQRPLFV� DQG�PDQDJHPHQW�� �� ������ ������KWWSV���
GRL�RUJ������������������������������������ �LQ�
8NUDLQLDQ�

/DZ�RI�8NUDLQH�©'ULQNLQJ�ZDWHU�RI�8NUDLQH� IRU������
����ª�ʋ�����ȱɍ�ȼɊ���������KWWS���]DNRQ�UDGD�JRY�
XD�ODZV�VKRZ����������LQ�8NUDLQLDQ�

/DZ�RI�8NUDLQH�©2Q�'ULQNLQJ�:DWHU��'ULQNLQJ�:DWHU�
6XSSO\�DQG�6HZHUDJHª�ʋ��������ȼɊ���������KWWSV���
]DNRQ�UDGD�JRY�XD�ODZV�VKRZ���������7H[W� �LQ�
8NUDLQLDQ�

/RWRWVND�2�9���3URNRSRY�9�2���.RQGUDWLXN�9��$����������
3HFXOLDULWLHV�RI�FHQWUDOL]HG�ZDWHU�VXSSO\�RUJDQL]DWLRQ�

LQ� WKH�ZHVWHUQ� UHJLRQ� RI�8NUDLQH�� (QYLURQPHQW�
	�+HDOWK�� �� ������ ������KWWSV���GRL�RUJ����������
GRYNLO�������������LQ�8NUDLQLDQ�

0RUR]RY�5���%LORXV�2�� �������� 3UREOHPDWLFV� RI� WKH�
DSSOLFDWLRQ�RI� VWLPXODWLQJ� WDULIILQJ� LQ� WKH� FHQWUD�
OL]HG�VSKHUH�ZDWHU�VXSSO\�DQG�GUDLQDJH��%XOOHWLQ�RI�
.KHUVRQ�1DWLRQDO�7HFKQLFDO�8QLYHUVLW\��������������
�LQ�8NUDLQLDQ��KWWSV���GRL�RUJ����������NQWX�����
�����������������LQ�8NUDL�QLDQ�

5\DEHWV�� Ʉ�� Ⱥ�� ��������0RGHUQ� SROLWLFDO� DQG� OHJDO�
PHDVXUHV� IRU� WKH� LPSOHPHQWDWLRQ� E\� WKH� SXEOLF�
DXWKRULWLHV�RI�LQWHJUDWHG�ZDWHU�UHVRXUFHV�PDQDJHPHQW�
EDVLQ� SULQFLSOH� LQ�8NUDLQH�� 6FLHQWLILF� 3DSHUV� RI�
WKH�/HJLVODWLRQ� ,QVWLWXWH�RI� WKH�9HUNKRYQD�5DGD�RI�
8NUDLQH�������������������KWWSV���LQVW]DN�FRP�LQGH[�
SKS�MRXUQDO�DUWLFOH�YLHZ������������LQ�8NUDLQLDQ�

7KH�3URWRFRO�RQ�:DWHU�DQG�+HDOWK��PDNLQJ�D�GLIIHUHQFH�
�������� KWWSV���ZZZ�HXUR�ZKR�LQW�BBGDWD�DVVHWV�
SGIBILOH������������(������SGI�


