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ǟǘǣ ɜʄɗɹɽʃɌʁɬɒɣʃɲʁɤʆǷǮǧʇǑǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǑǠǠ 
ǟǘǤ «|ȬɇɆƉǍʃɼəɒȷ�¦ĿǑǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǑǠǢ 
ǟǘǜǛ Ö¡ȬɇɆƸĦDÝǑǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǑǠǢ 
ǟǘǜǜ ÌØe4h.ōĆʃhkĀ¨GȽȺƎėǑǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǑǠǣǑ

Ǒ

ǷǹǲǲǦǶǽǑǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǑǮ 
 
Ǒ  



±ľĚ 
Ǒ
 
cǑǜǑ ɱɿɘɎɒɣɖɌɣǑǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǑǼǮǺ 
cǑǝǑ ǝǛǜǠ �ȺŃĜĝƯǑǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǑǝ 
cǑǞǑ �ƹ�iƽõƯǑǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǑǝ 
cǑǟǑ əɼɻʁɐȺô'I9ǑǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǑǝ 
cǑǠǑ ɊɧɻʄɞɱɻȺÓ;ƽǃƯǑǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǑǞ 
cǑǡǑ H�ƪ�ȺǳǻǷǓǩǧȺŏõhkʆǐŨŀ³ʇǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǑǟ 
cǑǢǑ H�ƪ�ȺǨǧǴȹɃɆŏõhkǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǑǟ 
cǑǣǑ h�õȺæ§cǑǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǑǡ 
cǑǤǑ Ł
²ǑǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǑǢ 
cǑǜǛǑ ă
²ǑǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǑǢ 
cǑǜǜǑ ǝǛǜǢ � ǜÓ ǝǢ ÌęgȺƑõ÷ȺƑõƯȷÏ�ȷòƚǑǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǑǣ 
cǑǜǝǑ ɝʁɒđčǑǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǑǤ 
cǑǜǞǑ əɼɻʁɐȺɝʁɒǑǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǑǤ 
cǑǜǟǑ ɊɧɻʄɞɱɻĪ ǶǦǲǧǪǻǦhIȺɝʁɒȷ��ǑǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǜǛ 
cǑǜǠǑ ɴɪʂɎɼùƸĦȹɃɆđčǑǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǜǛ 
cǑǜǡǑ ��Ⱥ
²ȷɣɌɾʃõğǑǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǜǜ 
cǑǜǢǑ Ǒń�ȷGyŞÈȺ�ĭƬ­ĹŉȽȺrGǑǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǜǜ 
cǑǜǣǑ ®¨Ţťĥ©ŜȺsȡhkȷØƊÞ�ƌhkǑǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǜǞ 
cǑǜǤǑ ǨǰǩǹȽȺƜŭʃGyŞÈȺ ǉǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǜǟ 
cǑǝǛǑ ɴɭʁɞç«Ⱥ ǝǛǝǛ �ȺŏõžĠǑǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǜǟ 
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ŲǑǜǜǑ ǎÈõlċǑʉǑĽ�ÃŽēǑǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǞǤ 
ŲǑǜǝǑ 9ÛǊĨǑǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǟǜ 
ŲǑǜǞǑ õƔäÞŎÝǑǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǟǞ 
ŲǑǜǟǑ ´E� ǶǴŤĂõaſŚŀ³ǑǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǟǠ 
ŲǑǜǠǑ ÑPʃ}Ɓ�åȺĨéʃ°ÝʃĀEǑǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǟǣ 
ŲǑǜǡǑ əɼɻʁɐ)ȷÌØ)Ⱥ�å9¶ǑǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǟǤ 
ŲǑǜǢǑĜĝžĠǑǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǠǝ 
ŲǑǜǣǑ Ǒž¿Ųĸ%ŔħâǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǙǠǟ 



 ĺŸũ 
Ǒ

ĺŸ ěÙ©ň ĀćŸ©ň 

CBO Community Based Organization ËŮĘŖĞœ¨ 

CKD Chronic Kidney Disease æâšŤĻǑ

DCWS Department of Community Water Supply µ·ņzŖĞÌ 

DSD Divisional Secretary’s Division µ� 

GND Grama Niladhari Division əɼɻʁɐȺÒ�ŮÄL� 

LKR Sri Lankan Rupee Bedh9fWj 

MCPWS Ministry of City Planning and Water Supply ƎÒŲĸilĞĿ 

NWS&DB National Water Supply and Drainage Board ³ÈlmĞƊ�ņ 

SIB Social Impact Bond Ej@bfiRhT;Li]h

M 

SDGs Sustainable Development Goals ñŗ¥Š&ƕļľė 

TDS Total Dissolved Solids ŘīŰ²ÛĮ 

WHO World Health Organization  nĹ��ęĕ 

WRB Water Resources Board  Ğƀĩ�ņ 

  
Ǒ  



Ǒ i 

 ŭ� ő 
  

Ǒ

ǜǙ �ƌeʃhkȺęĖǑ
a���Tŀ3ĉ¡Ίƌ3ͮȞńŇ3ÁɌ�Ǘ�EΙʥ͇λ4	¶�3͸D.�E
 

Ǒ
Ιʥ͇λ 1ώĉ¡Ίƌ3ńŇÁɌ3ρǾɎɲ.�E¬ǋɎ4	űƟ3mN�	Ɏʕ2ȃ

�FEĈŨ̅Ǿ	̡ͮ	Π̝úˎ.ɐȥ�F-�E
;'	Łœˎ2͡

Ļ 	Ca	Mg�ŗ7-ʻƞ�σ�
ÿ�-	yiˢ�ŗ�Y�a?ŗ
�
¡Ίƌ3¬ǋɎ3Ɏ͝@ɐȥʊɘ4ńŇ2BDʞ1E
ńŇɊ3Ɏ

͝2Ƹ!-΃ð2íʐ"E[amvyR���a3̙�ɟɎȺ3Ιʥ/

ȎĚ�ȗ;F-�E
 
� � � � � �  
Ιʥ͇λ 2ώńŇɊ3Ɏ͝2Ƹ!-΃ð2íʐ"E[amvyR���a3̙�ɟɎȺ

3ȎĚ�ͽF-�E'>	ńŇÁɌ4	Ūä1Ɏ2LWca"E�/�

îȠ1�
% -	Ɏ˜Ǆȥʢ	ǆƽ̌̐ʡ	Ɂʇyiˢʢˎ3ÕƠ�

aWIȖ -�E
 
 
Ιʥ͇λ 3ώȄŦ3[��pkMɟɎc�f�3 RȌɟɎȺ4	΃ð2˒ʐ�F-�

1�	��ko�a�̦HF-�1�ˎ3ĴλIǗ�-�E
°ȝĬ

ǈ 	ɟɎȺ3˒ʐ���ko�aI̦0_ak�Iȴ˕"E�/�Ʒ

̲.�E
 
Ǒ

Ιʥ͇λ3̈ȏ�ėĻ2+�-¶�2Ͳ8E
 
 
a���Tŀ3ŀŁIǈ"cN��Ɗ4	N�n­Ř΢Đȡ3N�nɛ�2¿˻ 	̱

Ί4L�xLɢ	ȡΊ4}�U�ɯ2̒=Ɗŀ.�E
ŀŁγˇ4	65,610km2 .ȅȜ3

0.17Ð.�E
°ğ4	20,966č°ψ2015ƙω.�E
 
Ȝ͈Ȩ3Ŷ͐ńŇ4	ĉ¡Ίƌ.	Lq��g{�ʱ	���o��ʱ.ȴǈ�FE


ĉ¡Ίƌ4	ä°ğ3 6.3%	äŀŁγˇ3 16.%IĒ>	¥ʆńƔ. 2015ƙ3˗ʒʓΑ3
28.6%Ē>E˅ÅńƔ.�E
 
a���Tŀ.4	΋Ƒ̹ʚ��ɎʰψMinistry of City Planning and Water Supply	 ¶�

MCPWSω3Ø�3ŀű��Ɏ΁åʿψNational Water Supply and Drainage Board	¶� 
NWS&DBω�ρǾɎ3É˩©ȱI̦*-�E
 
ĉ¡Ίƌ3ÁɌ3ρǾɎ�ʒɝʔɎ4	�NWS&DB 2BE˩Ɏ	�Ż̴ȷ˩Ɏ˦ĥ

ψCommunity Based Organization¶� CBOω3�[��pkM�˩Ɏ_ak�
	Ě6�̓
ű3¬ǋψ�ΊήɎω.�E
 
ĉ¡Ίƌ3Ɏ΁ȎĚʍ4 32%.	NWS&DB 2BD°ğ�Ω¡ -�Eʙ2˩Ɏ�̦H

F-�E
NWS&DB2BD˩Ɏ�̦HF-�1�ńŇ.4	GND;'4Ȟ3đ¿.	ń
Ňʿ»˩ɎƀψDepartment of Community Water Supply	¶� DCWSω� CBO/ďþ -˩
ɎI̦*-�E
CBO˩Ɏ4	��{Li{ 'ɎIvN{.˩Ɏ -�E
Ɏɲ4	¢
2¬ǋ.	ɠ�ƔɎƆ3ń�Ɏ.�E
 
ĉ¡Ίƌ4¥ʆńŇ.�D	¥ŧ3 6 ȕ�8 ȕ4ΝήΑ�ɬż"E'>	ήɎIρǾɎ

/"E�/4îȠ1�
Ʊ*-	NWS&DB2BE˩Ɏ	CBO2BE˩Ɏ�̦HF-�1
�ńŇ3űƟ.4	¬ǋɎ�¢1ρǾɎɲ.�E
 
a���TǵƝ4	äŀɌ3Ūä1Ɏ73LWca3ʼÎIʭȶ/ -�D	NWS&DB

3�˧ķ̹ʚ 2016-2020
.4	ʭȶ 1.�Ɏ΁3ȎĚʍ3Ĩ�.	2020ƙ;.2Ɏ΁˒
2BE˩ɎIä°ğ3 60%2Ʀ���E
�/Iǩ�-�E
ʭȶI΂ǈ '/ -?
40%4Ɏ΁˒2BE˩ɎIĞ�CF1�
űƃ�ïǹ -�EͮȞńŇ2	Ɏ΁˒IǼ̾



Ǒ ii 

"E24	ŗŘ1͛ʔI̲"E
Ʊ*-	ͮȞńŇ4	Ɏ΁˒2BE˩ɎIĞ�CF1�

ńŇ.�E/��E
Ħ̹ʚ3ʭȶ 44�ńȂĚ6ȚȎĚńĊ2��EŪä1ρǾɎ/̨
ʒ]�xa3É˩IÍͼ"E

.�E
 
űƟ3ɠ¬ǋ3×24	ľ 12ʾ"B02Ɏʕ��D	̅Ǿ@ǹƒ�F'̡ͮ@Π̝ú

�¬ǋɎ2ɣͶ"E
;'	ˈIǥ*'(�3mN���D	˛ſ2͡Ļ"EŘ̞̎10

3ˤ̞@W�{ma��`O�ė̢2ɐȥ�FE�/��D	�ʣ103Ɏ˜Ǆȥʢ3ė

Ļ/?1*-�E
;'	ɠ¬ǋ4	[Y�ʒ�-uWk�L�˷Ɇ 'D	Żąʈ�Ȇ

̢�ã*'D -�̨ʒ.	ʡėÂ�őɆ @"�103Ĵλ��E
 
 

 
c 1Ǒ ��Ⱥ
²ȷɣɌɾʃõğ 

Ǒ
Ȕͱ.4Π̝ú@̡ͮ2BEɐȥ?Ĵλ/1*-�E
ĉ¡Ίƌ4	˅ÅńƔ.�D	

a���TǵƝ�ĈŨ̅Ǿ2̮āΒIî -�''>	΀ûȃ̅21*-�E
 
ͱƙ	CKDu 3ƿ̂�ʥʒ 	ĉ¡ΊƌI¡ƶ2	CKDu 3ƿ̂�őÿ 	%3Ŷˏ�

Ķ˯3͇λ/1*-�E
Ȕñ3 CKDu 3ƿ̂�ĉ¡Ίƌ3ĉȡΊ3˅Åͮű. 1994 ƙ
2ŌĬ�F	%3ưƿ̂Ǻ�őÿ 	2015ƙ 5ȕʏŃ3 CKDu3ãΟƿ̂Ǻ4	27,308°
.	%30)Lq��g{�ʱ� 53.7%	���o��ʱ� 20.9%IĒ>E
ãΟƿ̂3
é	˞ 2,000°�ɊƙɄ® -�E
 

CKD 4	̌̐3Û�ψGFRω�ÕƠ1°3 60φ¶�2À�"EψGFR � 60m�/ï/1.73
�Țɱω�	�E�4f�vWſ�îE/�*'̌̐3ʞƕ�ˬ7ʊǅI̸0
�C2 GFR
�À�"E/ CKD 3Ώʢƞψʡșω�ͼ<	ͶȢ@ƶ̐ʡ103ƶ̤˒ʠƿ3ĔΣ�σ
;E
țș̌�äψ15mL/ï/1.73�ω.4ͶȢɖʤ103ɳÙ�Ʒ̲21E
 

CKD3ėĻ4�Ȉ3'>	CKDu/ˁ�F-�E
a���TǵƝ4	ĦńŇ3ρʔɎ
.�Eń�Ɏ�T�_O�/yiˢ�ŗ�ʻɎ.�E�//	˅ÅńƔ.̡ͮ�ĈŨ̅Ǿ

ˎIŗʔ -�E�/2BEń�Ɏɐȥ/ĻȣΛÌ��E/́�-�E
ʥʢ̂4	Û�

ʪD3ʘƽ�ŗ�
ͮÅȱ.3̡ͮ@Π̝ú3ǹƒ	̋Ɏˎ̲Ļ?�E/́�CFE
Û

�ǎ.�Eʘƽ�̌̐ʡ.ÑFE�/2BD	ͮű4Ĝã�Ȁ'F	͔ļ2ǚͦI��-

�E�/?Ř�1ʿ»͇λ.�E
 
Ǒ

ǉ�ŀ3Ŷa���TɌ¢ʿ»¢˾æİŀŀóǬāȂΓψ2012ƙω.4	Ώɿïΐ3�
+/ - �˧ɫǈΗ3Íͼ
IǠ�-�D	a���T3�Ɔ3ǈΗ/ŪŭĈIÍ"'>	
˧ɫǈΗ3'>3ŊʬǻÙI¡ȫ/ 'ǲǬI̦0/ -�E
;'	�ưʥΙʥńŇ3

ΙʥǲǬ
.	Ħŀ3ˡ¨3Ƀģ@Ιʥ3ʏʊIͥ;�	ưʥΙʥńŇ2?ʜǃ 'åƘ

�+åɀ1ǲǬI̦0�// -�E
 
;'	Ŷa���TɌ¢ʿ»¢˾æİŀ JICAŀóïȢ~�v�(2014 ƙ) .4	���

Ɏ΁ �ʑŐǳĵ{�X��
2��-	Ř̴ȷ΋Ƒ2��E�Ɏ΁3ǝƧĚ6ʁĜɎ3ø
ɬ2ÿ�	ńȂ2��E�Ɏ΁ǻÙ3Ώ̲ƽ�̸Ě�F-�E
  
Ȝ͈ȨIͥ;�-ǪȯI̦0ȎĚ�Ů́©ȱ4	�Ɏ΁�ȚǻÙ3ͮȞńŇ2��-2

��- 	ρʔ2΃�1�¬ǋɎI˓Ɏņ RO ̏ɟɎȺȺ/os�NW�yM�f�ɟɎ

�
�

�������

��

�
��	�



Ǒ iii 

Ⱥ.Ūä1Ɏ2"E©ȱ�D	ǉ�ŀ3ǬāȂΓ/ĥ̕ -�E
 
ȅȜǵƝ4	ĉ¡Ίƌ2��-	ODA .�Lq��g{�ʱĉΊ�Ɏ΁ǻÙ©ȱ(yP

�b 1)
(2013 ƙ	 5,166 ʧ�ê) �C2	�Lq��g{�ʱĉΊ�Ɏ΁ǻÙ̹ʚψy
P�b 2ω
I	Lq��g{�ʱ3 23Ή30)ĉΊ3 6ΉIŶ͐/ -Ůȃ -�E
 
Ǫȯ"EȎĚ�Ů́©ȱ4	êÓȾ©ȱ.Tu�.�1�ĉ¡Ίƌ3�Ɏȃ̾�ʁ�ͮ

ȞńŇ.	˓Ɏņ RȌɟɎȺȺ/os�NW�yM�f�ɟɎȺ.	ͮȞńŇ3ρǾɎ
.�E¬ǋɎI	Ūä.ɩɟ1ρǾɎ2 -ńŇÁɌ2É˩"E?3.�D	Ώ̰ 1�


Ȝ©ȱ4	ÕƠ̬Ű�Ĵλ/1*-�EńŇ.	ODA©ȱ.Tu�îȠ1�ńŇÁɌ73
Ūä1Ɏ3É˩2͜"E?3.�D	SDGs \�� 6��°3Ɏ/̨ʒ3ôʔġ̉ƽ/Ǟ
ˬġ̉1˒ʐ3ʼÎ
 2͓ʌ"E
  
Ǒ

ǝǙ ½â�åȝŶ]ʃµůǑ
ƦƤ õĐyēEĔŭ 

Ȫƥ»ʿ Emaxψ¶� Emaxω 4	ʏŃŀé.4 OEM. RȌɟɎĸIš̻̂2˟ı 
-�E
ɢŖ.4	̓ʿz��n. RȌɟɎĸI͕Ŕ -�7�/.	ĜʩƽIσ>-
©ȱ3ǝŘIľ*-�E
 
L`L3ͮȞńŇ.4	�Ɏ΁IǻÙ -ńŇÁɌ�Ūä1Ɏ2LWca"E�/�έ

 7	¬ǋɎ@ήɎ	ɔƋɎˎIρʔɎ/ -�E
Emax3 RȌɟɎȺĸIȎĚ�$E
�/.	¬ǋɎ@ήɎ	ɔƋɎIŪä.ɩɟ1ρǾɎ/ -°��ρ>E�/2͓ʌ '

�/�0́��C	ɢŖͼîI̦*-�E
 
 

ƧƤ õĐŬ­iîŨEĔŭ 

Ǫȯ̯ı�ǒ̧4	ͷ�ŀ3¬ǋɎ	ήɎ	ɔƋˎ3ɎIŪä.ɩɟ1ρǾɎ2"Eɟ

Ɏǒ̧.�E
ėɎ3Ɏ͝2Ƹ!-�˓Ɏņ RȌɟɎȺ��os�NW�yM�f�ɟ
ɎȺ3ÃF�I΃ʔ"EɟɎȺIźã"E
 
Ʃγ3x`ra3f�Zim4	űƟʔ;'4æĦ3ɠ¬ǋ3Ɏ͝2͡Ļ -ÕƠĴλ

IǗ�Ea���Tŀĉ¡Ίƌ3ͮȞńŇ.�E
 
Ǒ

MCPWS 4	NWS&DB IŮȃȺΛ/ -	Ř˪ιƝ CKDu faWyR�a3§ˑ.	
CKDu§ΜŶˏ/ - 2013ƙ�C 300�500�Ɣ2 1ːǍ	̪ 82ʾ" 128ːǍ2ľ 27	
ìʲ 102ʾ" RȌɟɎc�f�I̾˻ 	ύ�Ɣ2ρʔ2 20�˩Ɏ"E{�`PWmI
Ůȃ -�E
ρǾɎ3Ʒ̲Α4 500�Ɣ x 20�. 10m3/ȅ.�E
c�f�3ˆÛȍΚ4
20ȍΚ13.	RȌɟɎȺ3ͺɎ̉þ4	0.5m3/h�ȶɳ²ȵ.�E
 
Ǒ

ʏń͈Ȩ3˨ȣ	ȄŦ3 RȌɟɎȺ�¶�3ĴλIǗ�-�D	%3͇λ2ŶƸ '
ɟɎȺ3ȎĚ�͇λ.�E�/�ȈC�21*'
 

ʃ RȌɟɎĸ4	RȌ�σ��/�CËȭ�σ�
 
ʃ RO ̏3ɟɎȺ3͕Ŕ��T�4	��ko�aÂõ3]�xaI̦*-�1
�
 

ʃ ėɎ3 Caˎ�´ʳ 	RȌ� 1ƙ¿.Ç�171E
 
ʃ RȌI¯ǫ"E͛ʔ�1�'>	̄ ǫ$#2Ç*-�E'>ėɎ�Čï2ɟĈ

�F1�
 
ʃ RȌ3ɹ˵Ɏ3ǤɎ�	ėɎ3 20�40%IĒ>E
ĉ¡Ίƌ4¥ʆńŇ.	Ɨ
5+3'>ɹ˵Ɏ3ǤɎ�?*'�1�
 

ʃ ̡ͮ@Π̝ú	ĈŨ̅Ǿ4 RȌ.ūä2ΠĘ.�1�
 
ʃ RȌ.ɻ΀ 'Ɏ4	�ƞ˩Ɏʔf�W2͗>CF	˩ Ɏ�FE
ŏˢɈ̞ 

-�1�'>	˩Ɏf�W.�̘ˤ̞ˎ�őɆ"E
 
Ǒ



Ǒ iv 

MCPWS 4	RO ̏ɟɎȺ��̼3ĴλIǗ�-�E�/�C	BDËȭ�Ū�os�
NW�yM�f�ɟɎȺ3źãIȰ̺ -�E
os�NW�yM�f�4	yM�f�

3Ëȭ�Ū��/�C	Ëȭ4 RȌɟɎȺBDŪ71E
os�NW�yM�f�4	
�W��đ¿3ˈ�ʁǺ2ˊ�'˸˭yM�f�.�E
yM�f�2͸Ɏ -	ˤ̞@

σïţ3�ˠʈ͝IΠĘ"E
ˈ3Ʈ4	RȌBDŘ��
yM�f�13.	RȌ3
B02ɹ˵ɎIǤɎ 1�
 � 	yiˢ@	ͮ ̡�Π̝úIΠĘ"E�/4îȠ1�
 
Ǒ

%�.	Emax4	ùíʐ̾Ù/ -NS�¯ǫȹ̊yM�f�I̭Ù '�˓Ɏņ RO
̏ɟɎȺ/	�os�NW�yM�f�ɟɎȺ3ȎĚ�Ů́©ȱψJICA¡Ż¹ȱɢŖƄΙ
ǲǬ©ȱ	¶�Ħ!ωIǪȯ"E�// '
Æ$-	ʏńə°/Ǫǯ -	��ko�

aÂõIǻ�E
 
̡ͮ@Π̝ú	ĈŨ̅Ǿ�NS�Ĉ -�Eōĥ24	RȌ.?ūä2ΠĘ.�1�


NS�¯ǫȹ̊4	ĥǈȹ̊3�˄.	¢2ʮƮ 1mm ¶�3˙ʊ.ôʔ�FE
σïţ
3ïţΖ�ˮʭȴͺIĝE'>	Ɏ@NS�3ɣͶ�Ųȉ.�D	ɝƽɾ103Īʳú/

Ħȵ	Ř�1ɋ̪γˇIǞ+
NS�¯ǫȹ̊¡3ĿŭNS�/ȵ�1ɵɤ¡3ŶˌNS

�ψ¯ǫ�FENS�ω/3Īʳ3ƏIôʔ"E�/2B*-、�ˠʈ͝IΠĘ"E
N
S�ĈÍͼúIɨÿ"E�/.	̡ͮ	Π̝úIΠĘ"E�/�îȠE
 
˓Ɏņ RȌɟɎȺ4	Ɏ͝ȰȨ˨ȣ3	TDS�ŊɳÔ 500mg/ℓI͢�E¬ǋ�	Fψy

iˢω�ŊɳÔ3 1.00mg/ℓI͢�E¬ǋ2̾˻"E
ŊɳÔIW�L"E¬ǋ24	�o
s�NW�yM�f�ɟɎȺI̾˻"E
 
Ǒ

MCPWS4	NWS&DBIŮȃȺΛ/ -	CKDu§ΜŶˏ/ - 2013ƙ�C 300�500
�Ɣ2 1ːǍ	RȌɟɎc�f�I̾˻ 	ύ�Ɣ2ρʔ2 20�˩Ɏ"E{�`PWmI
Ůȃ -�E
ρǾɎ3Ʒ̲Α4 500�Ɣ x20�. 10m3/ȅ.�E
c�f�3ˆÛȍΚ4
20ȍΚ13.	RȌɟɎȺ3ͺɎ̉þ4	0.5m3/h�ȶɳ²ȵ.�E
 
�˓Ɏņ RȌɟɎȺ/�os�NW�yM�f�ɟɎȺ3²ȵ4	Ħȶɳ2ɳ!-�

E
 
 

i ŐĞ¶ RO ţĤĞę 
 

Ų 1Ǒ łõj ROŤĂõìȺ�è 

ɝɌɱ ROŤĂõì 
Ăõ�Ư 0.5m3/Ð 
ƠƧʕʒʖʝ 0.0001 ʙʔʛʜ�� 
ĐŖõ NõȺ 20%��(Ò�) 
ǄĊ AC230V 50Hz 
Ǆô�Ư 5Kw�� 
Ƽ�ŴŚ ROŤÿĂŴŚ 

Ĭʘʐʚʗʑ 
ʒʓʜ�¾ëšʘʐʚʗ(ÿĂʃ5ĜìŠ�ȧ) 
oŉąCŴŚ 
ǎÈõŏõɝʁɒ 

 



Ǒ v 

 
c 2Ǒ łõj ROŤĂõìȺìaç°c 

Ǒ
Ǒ

 Ǒ
6ī 1Ǒ łõj ROŤĂõì 

Ǒ
Ǒ
Ǒ
i NQ_R;gX4fFjĤĞę 
Ǒ

Ų 2Ǒ ɥɩɴɌɒɿɯɋɽɝʄĂõìȺ�è 
ɝɌɱ ɥɩɴɌɒɿɯɋɽɝʄĂõì 
Ăõ�Ư 0.5m3/Ð 
ƠƧʕʒʖʝ 0.04 ʙʔʛʜ�� 
ĐŖõ ¹8ȭȸȡ 
ǄĊ AC230V 50Hz 
Ǆô�Ư 5Kw�� 
Ƽ�ŴŚ Ĭʘʐʚʗʑ 

ʒʓʜ�¾ëšʘʐʚʗʑ(ÿĂʃ5ĜìŠ�ȧ) 
oŉąCŴŚ 
ǎÈõŏõɝʁɒ 



Ǒ vi 

Ǒ

 
c 3Ǒ ɥɩɴɌɒɿɯɋɽɝʄĂõìȺìaç°c 

Ǒ

i ĜƂ�{â 
ʏŃ	ĉ¡Ίƌ3źã�F-�E RȌɟɎȺ2Ŷ"EɋͫÝ¿ƽI̪ 32ʾ"
 

Ǒ
Ų 3 òƚ-�¨Ǒ  

ǊĨ òƚ-�¨ 

çơ 2ȵȺŴŚʃƫŁɉ��GȭȵŇ]ȯɆȫȷȶȝɕʁɬɒɣȶſŚʃ

ɷʁɡɥʁəȦ�Îȸɗəɡɶɉ}ę 

łõ Ɍɏʁ�¾ëšɯɋɽɝʄɉſŚȭȝ?7Ěȶ�ňĔɉƾOȯɆȫ

ȷȶȝROŤȺĐŖõȺ¹õɉ�ȸȨȭȲłõɝɌɱ 

ƪ]�¾�\ 

Ɍɏʁ�¾ëšɯɋɽɝȷ ROŤÿĂŴŚȺŌƝȹɃɆ ROŤ�
¾�\Ⱥ�ƶ(Ò� 3�) 
Ɍɏʁ�¾ëšɯɋɽɝʄÿĂŴŚʃ5ĜƃŭąCȹɃɆɯɋɽɝ

ʄ�\Ⱥ�ƶ 
{2¨ oŉąCȹɃɆŏõɝʁɒ4ȶȺǁūŘðƻî 

ƜŭʃƾŪ@Ⱥƾ

O 

Ɍɏʁ�¾ëš5ĜŴŚȺŭ@ɝʁɒȹȝƜŭʃƾŪ@ɉƾOȯɆ

ȺȹƩ:ȸŭ@ɂąCȭȵɌɏʁGȭȵȝɌɏʁ�¾ëšɯɋɽɝ

ʄȶƾOȯɆȞ 

ɷʁɡɥʁəɕəɣ ƪ]�¾�\Ⱥ�ƶȹɃɆɕəɣ�ćʆĕȹ ROŤ�¾ɕəɣʇ 

ƦƘʃ%zʃŁĚ ęh½À�åȹɃɆ�Ʒ�Ⱥş°ȷ%zʃŁĚÅşȺ¤� 
Ǒ
 
ƨƤ Ŭ­iîŨEĒŴģ� 

Ȱ́ɝą/ -	ǽʌ͈Ȩ	ʏń͈Ȩ	ŮȺ2BEȰ́ɝąI̦*'
ʏń͈Ȩ4	2017
ƙ 9ȕ	2018ƙ 1 ȕ 3 2 ĺ̦*'
ŮȺ2BEȰ́ɝą4	MCPWS3Ǫȯ.	2017ƙ
9ȕ2Ȱ́ɝąʔ3 RȌɟɎȺ 2Ģ	ǎąƥ RȌɟɎĸ 10ĢI_�c�oŘ˪ι2ų
͟ 	¶�3Ȱ́ɝąI̦1*'
 

 
 



Ǒ vii 

i ýĲźČiUPeh<źČ 
Rajarata University3 Channa JayasumanaǸǣ2BF5	CKDu3ƿ̂3 80%�ʘƽ	20%

�ŝƽ.�D	ƙυ4 40ɂ�50ɂ/̜ƙƆ�ŗ�
ĉ¡Ίƌ3 10-12ɂ3 10%�	CKDu
3àÒ��E/3�/.�E
şŢ	ȁʒâ	Ż�¡Ũʒ73Ūä1Ɏ3É˩?͇λ.�

E
 
Ǒ
i ĳµźČ 

Lq��g{�ʱ3ͮȞńŇ.	ρǾɎ3Ůǅ͈ȨI̦*'
űƟ3¬ǋɎ3 TDSψTotal 
Dissolved Solidsώ˰ɵ̷ĿƪʈωÔ4	ρǾɎ/ -�΃1 150 ppm ��ƉŰƆƃ
;'	
Mahavilachchiya DSD Nelumvila GND 3Ż¡Ũȩ.4	ρʔɎ.�E¬ǋɎ3 TDS �
435ppm.�*'
 
Ǒ
i RO ţĤĞę'.0ĞƁĒČ 

ĉ¡Ίƌ3ńŇɊ2ρǾɎɲ3Ɏ͝4ʞ1D	RO ̏ɟɎȺ.Ąʍʨ	Ąȣʨ2íʐ"
EȂə	È�5ùíʐ3Ȃə�ʞ1E
%�.	ĉ¡Ίƌ 293 DSD�C	36ːǍI΅ŭ
 -ρǾɲɎIǦĝ '
Ǧĝ 'ρǾɎɲ4	Lq��g{�Ƒ3 NWS&DB 3 CKDu
{�`PWmSyMa2̾˻ ' RO ̏ɟɎȺ.ɟɎíʐ 	NWS&DB ĉ¡Ίƌ©ĆǍ
Ɏ͝ȰȨǍ.ėɎ	ɟɎ	ǤɎ3Ɏ͝ïȢI̦*'
±ĺ	Lq��g{�ʱ3ȎĚŮ́

©ȱŮȃÒ̮ń 10 ːǍ.]�{��X 	Ř̞̎˽	Ř̞̎3ïȢ '/�G 8 ːǍ�
CŘ̞̎�Ȱî�F'
 
%3˨ȣIÞ2	ʏń3ėɎ3Ɏ͝ˎ3͌ȟ·2ĥ̕ 'ɟɎȺ3²ȵ3Åǈ	̹̾I

̦*'
 
Ǒ
i RO ţĤĞęųś'.0ø~âōźČ 

���o��Ƒ3 Polonnaruwa Royal School2	RȌɟɎȺI̾˻ 	ǱÅƽˎ3̓ς
I̦*'
Ũȩ73̾˻3p�b�σ�
��.Ĵλ/1*'34	RO ̏Ɏ2BEɟĈ
3Φ2ǤɎ"Eɹ˵Ɏ.�E
?*'�1�/3ǃ̳��D	̛Œ	ɩǢˎ2Ç0B02

ͼ̸ '
 
Ǒ
i í�Ù RO ţĤĞ¯Eø~âōĒČ 

���o��ʱ Thamankaduwa DSD3 Pothgul Pedesa GND©ĆǍ2ǎąƥ RȌɟɎĸ
I̾˻ -	ǱÅƽI̓ς '
ėɎ4ρǾɎ. TDS4	113PPM.	ROɎ4 17PPM.
�*'
Ħ©ĆǍ4	ńĊ3ȁʒâIǗ�E�ɉ�J 40°�ȕ 2ĺ	şŢ 30°�ȕ 1ĺ
Ȱ̀I̦0//?2	ńĊ3Ω»�̦HF-�E
 

 
ƩƤ ƕļŹƠŰğŽĲ¥Šâ 

Ȝ͈Ȩ.	ĉ¡Ίƌ.ρǾɲɎIǦĝ ïȢ '˨ȣ	RO ̏ɟɎȺIǳ̙"E�/.
Ūä1Ɏ2"E�/�îȠE�/�ȈC�21*'
;'	ɐȥ�ͪƴ1ρǾɎɲ4	Ƣ

Ë1os�NW�yM�f�.Ūä1ɎIÅE©�.�E�/�ȈC�21*'
 
şŢ	ȁʒâ	Ż�¡Ũʒ73Ūä1Ɏ3É˩�͇λ.�D	Ũȩ@ʡΟˎ73 RȌ

ɟɎȺ/ǎąƥ RȌɟɎĸ3p�b4σ��/?ȈC�21*'
³Ȃ	ȄŦ3 RȌ
ɟɎȺ4	RO ̏3¯ǫˎ3��ko�a	ǶΧ73ŶƸ�	Čï2.�1�/�0͇λ
��E
ǎąƥŻņ RȌɟɎĸIȎĚ B0/"F5	Ǻ�ŗ71E©?�D	ʏȍɿ
.4	��ko�a	ǶΧ73ŶƸîȠ1�
 
%�.	ͮȞńŇ3ÁɌ73Ūä1ρʔɎ3É˩IľE'>	Emax 3�˓Ɏņ RO ̏

ɟɎȺ/�os�NW�yM�f�ɟɎȺIȎĚ"E
;'	ʏńə°/Ǫǯ -	��

ko�aÂõIǻ�E
ǎąƥŻņ RȌɟɎĸ4	��ko�aÂõ�ǻ*'ɇΤ.	
x`ra.ȎĚIʭǟ"
 

Emax 3˓Ɏņ RO ̏ɟɎȺ�os�NW�yM�f�ɟɎȺ3ȎĚ2BD	ρǾɎ.



Ǒ viii 

�E¬ǋɎ3̡ͮ	Π̝ú	ĈŨ̅Ǿ@	yiˢ	Ř̞̎ˎIΠĘ -Ūä1Ɏ2 -	

ńŇÁɌ3Ɏ˜Ǆȥʢ	ǆƽ̌̐ʡ	Ɂʇyiˢʢ3§Μ2͓ʌ"E�/�.�E
 
 

ǞǙ ǴǩǦâ�GǑ
a���Tŀ2��-	ȎĚ�Ů́©ȱ2BD Emax ʿ̯3�˓Ɏņ RȌɟɎȺ/�

os�NW�yM�f�ɟɎȺI CBO 3ɟɎc�f�2̾˻"E
% -	ρǾɎ.�
E¬ǋɎ3̡ͮ	Π̝ú	ĈŨ̅Ǿ@	yiˢ	Ř̞̎ˎIΠĘ -Ūä1Ɏ2 -	ń

ŇÁɌ2Ūä�ŪɎI˩Ɏ 	ńŇÁɌ3Ɏ˜Ǆȥʢ	ǆƽ̌̐ʡ	Ɂʇyiˢʢ3§Μ

2͓ʌ"E�l�Iʼˌ"E
 
�F2BD	ͮȞńŇ3°�3ρǾɎ2͡Ļ"EɎ˜ǄȥʢI4!>/"Eʠʡ3�a

W/ÕƠ̬Ű�ͪɬ"E
 
 
ĉ¡Ίƌ3ͮȞńŇ.4	ńŇÁɌ3¬ǋɎ3ρʔ2BEɎ˜Ǆȥʢ	Ɂʇyiˢʢ	

CKDu ˎ3ÕƠ̬Ű�͇λ/1*-�E
�3͇λ3̷ɓ3'>	Emax 3ɟɎȺĸIź
ã�ȎĚ"E24	Ūä.ɩɟ1ρǾɎ2"Eǒ̧ʨÝ¿ƽ	%F2½0ŀɌ73ÕƠ̬

Ű�˴İ�FE/�0Ý¿ƽ	OR�f�]�u�@~im�m�2Ŷ"E˧ɫʨÝ¿ƽ

�͆ʵ�FE�/�Ʒ̲.�E
%�.	Ř˪ιƝ CKDufaWyR�aITO�f�v
�m/ - CBO �;ķ"E[��pkM�3ɟɎc�f�2 Emax 3�˓Ɏņ RO ̏ɟ
ɎȺ	;'4�os�NW�yM�f�ɟɎȺI̾˻ -Ūä1Ɏ3É˩I̦0ȎĚ�Ů

́©ȱI̦�	NWS&DB 3¡Ίƌ©ĆǍ2Ɏ͝ǳĵĄȣI͂Ë -?C0�/.	�F
C3Ý¿ƽIŮ́"E
 
ȎĚ�Ů́©ȱ3ʭȶ�ǈȣ�ɝąI	̪ 42ʾ"
 

Ǒ
Ǒ

Ų 4Ǒ ÑPʃ}Ɓ�åȺĨéʃ°ÝʃĀE 

ĨéǑ Ǒ Ǒ
Ǒ ǑH�ƪ�ȹȝłõjǶǴŤĂõìȷɥɩɴɌɒɿɯɋɽɝʄĂõìȦ�1Ȭɇȵ{2ȸõȺ ŏȦŮɈ

ɇȝhk�óȺ(�ų~ȦƙćȬɇɆȞǑ

èċƦ�  ĀEǑ ʊ−ʊǑ łõj ǶǴŤĂõìȷɥɩɴɌɒɿɯɋɽɝʄĂõìɉſ
žȝŶơȭȝſŚȯɆ 

Ǒ ǑH�ƪ�ȹłõjǶǴŤĂõì

ȷɥɩɴɌɒɿɯɋɽɝʄĂõì

Ȧ�1Ȭɇȵȝhk�óȹ{2

ȸõȦ ŏȬɇɆȞǑ

ĀEǑ ʊȚǝǑ łõj ǶǴŤĂõìȷɥɩɴɌɒɿɯɋɽɝʄĂõìɉķ

,ȬȰȵȝhk�óȹ{2ȸõɉ ŏȯɆȞǑ

ĀEǑ ʊ−ʌǑ łõj ǶǴŤĂõìȷɥɩɴɌɒɿɯɋɽɝʄĂõìȺ
õȷNõɉɖʁɱɼʁɓȭȵ9Ûȭȝ£ɄɇȲɢʄɝƂ!ɉŮȡȝH

�ƪ�ȺǎÈõÃ_DÝɉƂ!ȯɆȞ 

èċƧ ĀEǑ ʋȚʊǑ łõj ǶǴŤĂõìȷɥɩɴɌɒɿɯɋɽɝʄĂõìȦ

Ʃ:ȹƦƘȭȵõɉĂGȭȵȡɆȥİƆȭȝ¥ŷȹ¦ȮÃ_ȯɆȞǑ

Ǒ Ǒłõj ǶǴŤĂõìȷɥɩɴɌɒ

ɿɯɋɽɝʄĂõìȹɃɆŏõɸ

ɢɽȦĿ|ȬɇɆȞǑ

ĀEǑ ʋȚʋǑ łõj ǶǴŤĂõìȷɥɩɴɌɒɿɯɋɽɝʄĂõìȺ

ƦƘʃɷʁɡɥʁəɉŮȡȝƦƘŁĚɴɦɺɊɽɉÇ*ȯɆȞǑ

ĀEǑ ʋȚʌǑ łõj ǶǴŤĂõìȷɥɩɴɌɒɿɯɋɽɝʄĂõìȺ

µůĳƘɉŮȡȝŦeȺµůȶłõjǶǴŤĂõìȷɥɩɴɌɒɿ

ɯɋɽɝʄĂõìȺŶơȝƦƘŁĚȝɷʁɡɥʁəȦŮȣɆɃȢȹȯ

ɆȞǑ

èċƨ 
łõjǶǴŤĂõìȷɥɩɴɌɒɿ

ɯɋɽɝʄĂõìȦəɼɻʁɐǑe

ȹÑPȭȝhk�óȺ{2ȸõ

ȽȺɊɒɚəȦÃ_ȭȝ(�ɼə

ɒȦƙćȯɆȞǑ

ĀEǑ ǞǘǜǑ ǑŸy�ɉƸ+ȭȝÌØȺłõjǶǴŤĂõìȷɥɩɴɌ

ɒɿɯɋɽɝʄĂõìȺµůħ-�¨ȝōĆħ-�¨ɉŋ�ȯɆȞǑ

ĀE ǞǘǝǑ Ǒęhþ�ȷȺåF½ÀȹɃɅȝęh�åȦłõjǶǴŤ

ĂõìȷɥɩɴɌɒɿɯɋɽɝʄĂõìȺŶơȝƏqȝÊ�ȝɷʁɡ

ɥʁəɉŮȢɮɘɨəɸɢɽȦİĺȯɆȞǑ

ĀE ǞǘǞǑ Ǒęh�åȦłõjǶǴŤĂõìȷɥɩɴɌɒɿɯɋɽɝʄ

ĂõìȺŶơŮȡȝ�!áȺŶ]ȦƏqȬɇɆȞǑ



Ǒ ix 

Ř˪ιƝ CKDufaWyR�a4	300�500�Ɣ2 1ːǍ	RȌɟɎc�f�2ͺɎ
̉þ 0.5m³/h 3 RO ̏ɟɎȺI̾˻ -�E�/�C	Lq��g{�ʱ/���o��
ʱ3 20ːǍ2 RȌɟɎc�f�ψľ 4ęʃωIȁ'2̾�-	Emax3ͺɎ̉þ 0.5m³/h
3�˓ɎņRȌɟɎȺI 10Ģ/	�os�NW�yM�f�ɟɎȺI 10ĢI̾˻"E

˓Ɏņ RȌɟɎȺ4	Ɏ͝ȰȨ˨ȣ3	TDS�ŊɳÔ 500mg/�I͢�E¬ǋ�	Fψyi
ˢω�ŊɳÔ3 1.00mg/�I͢�E¬ǋ2̾˻"E
ŊɳÔIW�L"E¬ǋ24	�os
�NW�yM�f�ɟɎȺI̾˻"E
 
©ȱŮȃ]Nm4	ĉ¡Ίƌ3Lq��g{�ʱ/���o��ʱ3ρǾɎɲ3]�{

��XI̦*'ōǍ.�E
 
Ǒ

ĉ¡Ίƌ3ͮȞńŇ3ρǾɎɲ.�E¬ǋɎ3ȵ�1ɐȥʈ͝2Ȧͨ2ŶƸ -	Ū

ä�Ūƶ1Ɏ2"E�ɟɎȃ̾ʔ˓Ɏņ RȌɟɎȺ/�ɟɎȃ̾ʔos�NW�yM�
f�ɟɎȺI̹̾�̯ͺ 	Lq��g{�ʱ/���o��ʱ2 20cim̾˻"E
%
 -	1��Ɣ2 1�Ɣ�'D 20ℓ/ȅ˩Ɏ 	ńŇÁɌ3Ɏ˜Ǆȥʢ	ǆƽ̌̐ʡ	Ɂʇ
yiˢʢ3§Μ2͓ʌ"E�l�Iʼˌ"E
 
;'	ʏńə°/Ǫǯ -	��ko�aÂõIǻ�	a���Tŀé.̯ͺ -	Ǟ

ˬʨ2ɟɎȺ�Çʔ.�EB02 	äŀ3ͮȞńŇ73źã�ȎĚIʭǟ"
 
Ǒ

ɟɎc�f�3Łń3ǍȖ̂4 CBO.�D	CBO�̾Ù3˒ʐ/ńŇÁɌ73˩ɎI
̦0
Ğʩ̂4	ĦńŇ.	Ūä1Ɏ2LWca.�1�ńŇÁɌ.�E
 
Ř˪ιƝ CKDuǵƝ�̾ÙIǍȖ ˭Ǟ˒ʐ�΃ð2̦HFE�/2͖¸I͑0
% 

-	��p�X[am���ko�a[am3͑ǙI��10
 
NWS&DB3 CKDu{�`PWmSyMa4	ʏŃ	RȌɟɎȺ3̾˻/˭Ǟ˒ʐI̦

*-�D	ǒ̧/sOtOIȖ -�E
Ʊ*-	̾ Ù3˭Ǟ˒ʐ4 CBO�̦�	NWS&DB
3 CKDu{�`PWmSyMa� CBO2Ŷ -ʫʴ�ǟźI̦0
 

10,000�Ɣ3ńŇÁɌ2Ūä1ɎIÉ˩ -	ǒ̧ʨ�˧ɫʨ1΃ĥƽIȎĚ�Ů́©
ȱ.Ȱ́"E
% -	ńŇÁɌ3Ɏ˜Ǆȥʢ	CKDu	Ɂʇyiˢʢ3§Μ2͓ʌ"E
 

 
 

 
c 4Ǒ ɕɵɺɦɡɋʄȺĂõÊſĞ ROŤĂõì 

 
ȎĚ�Ů́©ȱ2��-a���Tĉ¡Ίƌ3ͮȞńŇ2 Emax 3�˓Ɏņ RȌɟɎ

Ⱥ/�os�NW�yM�f�ɟɎȺICBO�;ķ"EɟɎc�f�2̾˻ -;ʔ 	
ĦȺĸ3ȖʔƽIŮ́"E�/.	¶�3ΙʥĄȣ�șƯ.�E
 
Ǒ

�
�
RO����

��

�

��

� RO���	

�

P

��



Ǒ x 

ΙʥĄȣ 1ώȎĚ�Ů́©ȱ.	[��pkM�ɟɎc�f�2 Emax3�˓Ɏņ RO
̏ɟɎȺ/�os�NW�yM�f�ɟɎȺ�ĥ̹ 20cim̾˻�F	
Ūä1ɎIÉ˩�FE�/�Ů́�FE
 

� � � � � �  
ΙʥĄȣ 2ώ[��pkMɟɎc�f�4	500�Ɣ2Ŷ -ύ�Ɣ2ρʔ2 20�I˩

Ɏ"E
ρǾɎ3˩ɎΑ4 500�Ɣ x20�. 10m3/ȅ.�E
Ʊ*-	Ȏ
Ě�Ů́©ȱ.	1��Ɣ2 200 m3/ȅ3Ūä1Ɏ�É˩�FE
 

Ǒ
ΙʥĄȣ 3ώ Emax�	Ǫǯ"Eʏńə°I΅ŭ -�˓Ɏņ RȌɟɎȺ/�os�

NW�yM�f�ɟɎȺ3;ͩ���ko�a3ǒ̧˂ͩI̦�	°ȝ

�̆ǈ�FE
 
 

ǟǙ ɮɘɨə�ƸǑ
ƦƤ Ĕŭ 

Emax 4	a���T͜Ȝ/Ǫǯ -	�˓Ɏņ RO ̏ɟɎȺ/�os�NW�yM�
f�ɟɎȺI̯ ψͅ˦<ˌ-ω	͕ Ŕ	��ko�aI̦0»ʿ3̾ˌI̦0̹ʚ.�E


̯ͺƍō4	Lc�z�ƍōψ˦<ˌ-ƍōω.	[amgO�I̦0'>	σËȭ3ȅ

ȜΊı4Ȳþż17 	Ħˎ3ƽ̉IȖ"EĢɯ	ℓŀ̯ˎ3ΊıI͈΂"E
 
a���TǵƝĚ6	���o�ʱǵƝ4	���o�Ƒ. RȌɟɎȺI̯ͺ"E�

/IșƯ -�E
���o�ʱǵƝ4	RO ̏ɟɎȺ3˦<ˌ-ƍō3Łń�Ƥƃ3Ǫ
ÉIʗ î-�E
%�.	˦<ˌ-ƍō4	���o�Ƒ2§ŭ -�E
 
Ʃγ3f�Zim4	ĉ¡Ίƌ3 CKDu{�X��2BE[��pkM�3˩Ɏc�f

�73 RȌɟɎȺ3̯ �͕ͅ Ŕ.�E
CKDu{�X��3§ˑÞ.�EŘ˪ιƝ CKDu
faWyR�a�¢1ξů/1E
 

 
ƧƤ ąÞ�10ƕļ�ċ 
Ǒ

ΙʥĄȣ 1ώEmax4	ʏńə°/Ǫǯ 	�˓Ɏņ RȌɟɎȺ/	�os�NW�
yM�f�ɟɎȺ3ʏńʒʓI̦*-[amgO�I̦�	�˓Ɏņ RO
̏ɟɎȺ/�os�NW�yM�f�ɟɎȺ3̯ͺ�Š;D	5ƙΚ.
540Ģ3̯ͺ�͕Ŕ�̦HFE
͔ļ�͇λ.?�EͮȞńŇ2ȁ'1Ϊ
ʔ�ʒ;F-	ńŇ3ǡ̖2͓ʌ"E
 

Ǒ Ǒ Ǒ Ǒ Ǒ Ǒ Ǒ
ΙʥĄȣ 2ώ5ƙΚ.ĉ¡Ίƌ3ͮȞńŇ3[��pkM�540ːǍ3 CBO3ɟɎc�

f�2	�˓Ɏņ RȌɟɎȺ/�os�NW�yM�f�ɟɎȺ�̾
˻�FE
% -	27��Ɣ2	5400 m3/ȅ3Ūä1Ɏ�É˩�FE

% -	ρǾɎ2͡Ļ"EńŇÁɌ3 CKDu	Ɏ˜Ǆȥʢ	Ɂʇyiˢ
ʢˎ3§Μ2͓ʌ"E
 

Ǒ
ΙʥĄȣ 3ώEmax4	ʏńə°/Ǫǯ -	�˓Ɏņ RȌɟɎȺ/�os�NW�

yM�f�ɟɎȺ3̾˻	˒ʐ	��ko�aI̦0
Emax2BDǒ̧
˂ͩ�̦HF-°ȝ�̆)	x`ra�l��ʼˌ"E
ńŇÁɌ�Ǟ

ˬʨ2Ūä1Ɏ2LWca.�EB021D	ńŇÁɌ3ρǾɎ2͡Ļ

"E CKDu	Ɏ˜Ǆȥʢ	Ɂʇyiˢʢˎ3ÕƠ�aW3Àɬ2͓ʌ"
E
 

 
ƨƤ Āć³�µ�Ŕħiµ·ģâ�+EŽĲ 

ƜƊʱ4ʱé3ÝF'ýȱ̂I̪ƫ"Eˍύĺ�ƜƊʱýȱ̪̂ƫ
3̪ƫƥIƜƊƑ

é.Ι�	L`L3͔ļńŇĨ�2ɟɎĸI͕Ŕ"E Emax 3èʕˀͭ�̪ƫ�F'




Ǒ xi 

Emax 4	ȡĐL`LI¡ƶ2ρǾɎ2ĴλIǗ�EńŇ.4	ρǾɎ2͡Ļ"E/́�
CFEǆƽ̌̐ʡˎ�Ř�1ʿ»Ĵλ/1*-�D	%0 'ńŇ3ʒɝʑŐǳĵ3'>

3©ȱIŮȃ -�E
��ko�aIÀËȭ.Ůʏ"E'>3ǒ̧?Ιʥ 'ψΛͻ»

ʿ�ʉ̿ʗ͊ɫω
ʏń2ͣI;6	ʏń͈ȨIŮȃ"E�/.p�bI+�<	%F&

F3ńŇ3ɐȥɎ©ǁ2ĕ -	βƕʔ�űƟʔˎ3ŻņɟɎĸ�Cȃ̾2ĥH$'ɟɎ

_ak�;.	ΙʥIĩ>-ŶƸ 	Ǫȯ"E�/�Ʃʿ3©ȱȂΓ.�E
�0 'ĝ

D˦<�	ƜƊʱýȱ̪̂ƫ2˹�*'/́�E
 
ɢŖʉȖ3p�b2ĥH$-ȁ̴̯ı@ȁ̴ȱǅ73ęã"E�/.	%3sOtOI

ŀéƑōΙǛ2ɝʔ 	ŀéʒʓIǝŘ 	Ϊʔ3ǝŘ2͓ʌ '�/́�-�E
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 )�,' 
Ǒ

Ǒ
źČ© 

ρǾɎɟĈ̭˻ȯ·Ĉ͈Ȩ 
Ǒ Ǒ Ǒ Ǒ Feasibility Survey for water-purifier unit supplying drnking water 
Ǒ

Ǒ
źČEşā 

a���TǵƝ4	äŀɌ3Ūä1Ɏ73LWca3ʼÎIʭȶ/ -�D	ŀű��

Ɏ΁åʿψNational Water Supply and Drainage Board	¶� NWS&DBω3�˧ķ̹ʚ 2016-
2020
.4	ʭȶ 1.�Ɏ΁3ȎĚʍ3Ĩ�.	2020ƙ;.2Ɏ΁˒2BE˩ɎIä°ğ
3 60%2Ʀ���E
�/Iǩ�-�E
ʭȶI΂ǈ '/ -? 40%4Ɏ΁˒2BE˩
ɎIĞ�CF1�
űƃ�ïǹ -�EͮȞńŇ2	Ɏ΁˒IǼ̾"E24	ŗŘ1͛ʔ

I̲"E
Ʊ*-	ͮȞńŇ4	Ɏ΁˒2BE˩ɎIĞ�CF1�ńŇ.�E/��E


Ħ̹ʚ3ʭȶ 44�ńȂĚ6ȚȎĚńĊ2��EŪä1ρǾɎ/̨ʒ]�xa3É˩IÍ
ͼ"E

.�E
 
ĉ¡Ίƌ3ÁɌ3ρǾɎ4	�NWS&DB 2BE˩Ɏ	�Ż̴ȷ˩Ɏ˦ĥψCommunity 

Based Organization¶� CBOω3�[��pkM�˩Ɏ_ak�
	Ě6�̓ű3¬ǋψ�
ΊήɎω.�E
ĉ¡Ίƌ3 NWSχDB3Ɏ΁ȎĚʍ4 32%.�E
Ʊ*-	ͮȞńŇ2
��-	ńŇÁɌ�Ūä1ρǾɎ2LWca"E24	CBO3�[��pkM�˩Ɏ_a
k�
3ρǾɎIŪä.Ūƶ1Ɏ2 	ȎĚ�$-�7�/�Ʒ̲.�E
 
ĉ¡Ίƌ3 CBO 3˩Ɏ_ak�3¢1Ɏɲ/űƟ3ρǾɎ4	¬ǋɎ.D	¶�3B

01ĴλIǗ�-�E
 
• ĉ¡Ίƌ4	˅ÅńƔ.�D	ĈŨ̅Ǿ�΀û2ǔ��F	̡ͮ@Π̝ú?΀û2

ǹƒ�F	¬ǋɎIɐȥ -�E
 
• ͮȞńŇ3űƟ3¬ǋ3Ö24	ˈIǥ*'(�3mN���D	¬ǋɎ�Ř̞̎

103ˤ̞@W�{ma��`O�ė̢2ɐȥ�F	�ʣ103Ɏ˜Ǆȥʢ3ė

Ļ/?1*-�E
 
• ĈŨ̅Ǿ@mN�3˛ſ2ʖȠ"Eˋˢ4	Ł¡.ƴʒʈ102BD΍Ĉ�F	%

 -ʺ΍ƽˋˢ7/ŕĈ"E�/�C	¬ǋɎ�ʺ΍ǅˋˢ;'4­ʺ΍ǅˋˢ

2ɐȥ�FE�/�ŗ�
 
• űƟ3¬ǋ4	[Y�ʒ�-uWk�L�˷Ɇ 'D	Żąʈ�Ȇ̢�ã*'D 

-�̨ʒ.	ʡėÂ�őɆ @"�
 
 
%�.	Ȫƥ»ʿ Emaxψ¶� Emaxω4	˓Ɏņ RȌɟɎȺȺ/os�NW�yM�

f�ɟɎȺIĉ¡Ίƌ2ȎĚ 	ʏńə°/Ǫǯ -��ko�aÂõIǻ�E�/.	

CBO3�[��pkM�˩Ɏ_ak�
3ρǾɎIŪä.Ūƶ1Ɏ2"E
% -	ͮȞ
ńŇ3ÁɌ3Ūä1Ɏ73LWca3Ĩ�2͓ʌ"E
 

 
źČEľĽ 

Ȝȯ·Ĉ͈Ȩ.4	ĉ¡Ίƌ3ͮȞńŇ3űƟʔρǾɎ3ʏʊI͈Ȩ"E//?2	Ȏ

Ě�Ů́©ȱ.ɟɎȺI̾˻"EÒ̮ń3ėɎI]�{��X Emax3 RȌȺȺ.ɟ
Ɏ -Ɏ͝ǳĵĄȣIʼ͆ 	Ǫȯ̯ı3΃ĥġ̉ƽI͈Ȩ"E
�FC3͈Ȩ2BD	

a���Tŀ2��E˓Ɏņ RȌɟɎȺȺ/os�NW�yM�f�ɟɎȺ2BE¬ǋ
Ɏ3ɟɎíʐĚ6Ǟˬƽ3σ�©ȱ�l�3ȴ˕Iʭǟ"
% -	͈ȨI͸!-ʼ͆�

FEǪȯ̯ı�ǒ̧3ͷ�ŀ3Ιʥ73ɝʔġ̉ƽIŊ2	çÂʨ1 ODA ȯ·IǪȯ"
E/æ2	x`raƄΙ̹ʚIˏŭ"E
  



Ǒ xiv 

źČÊż³iµ· 
a���Tŀĉ¡ΊƌψLq��g{�ʱ	���o��ʱω 
 

 
c 1Ǒ ɱɿɘɎɒɣɖɌɣ 

Ǒ

Ǒ
źČąƖ/źČÑŉ 
� (1) źČąƖ 

� � � ͈ȨΙŠ� 2017ƙ 9ȕ 
      ͈Ȩ˥¦� 2018ƙ 6ȕ 
 

  (2) ~ēÑŉĔŭ 
ʏń͈Ȩ4	2017ƙ 9ȕ	11ȕ	12ȕ	2018ƙ 1ȕ	2ȕ	3ȕ3 6ĺ̦*'
Åȱƍ

˃I̪2ʾ"
 
Ǒ

Ľ 1bƊÞ }ŗ 2017� 9Ó 10Ì�16Ìʆ5ý 7Ìʇ 

Ľ 2bƊÞ }ŗ 2017� 11Ó 6Ì�15Ìʆ8ý 10Ìʇ 

Ľ 3bƊÞ }ŗ 2017� 12Ó 3Ì�10Ìʆ6ý 8Ìʇ 

Ľ 4bƊÞ }ŗ 2018� 1Ó 21Ì�28Ìʆ6ý 8Ìʇ 

Ľ 5bƊÞ }ŗ 2018� 2Ó 25Ì�3Ó 3Ìʆ5ý 7Ìʇ 

Ľ 6bƊÞ }ŗ 2018� 3Ó 26Ì�31Ìʆ4ý 6Ìʇ 

Ǒ

Ǒ

����

�������

����

��

6 
 

Ɔʬ0 CIF2,850 g�-ɼ�#�2012 Ņ-ÄB�ɮƬ0ėB�ƎƘà���q�Ħ)ʴƇƍ

-1 1,590ʯ9)ǭē1ɪà�#��2000ʻ06 Ņ0 700ʻ1,000 g�*ƫ7C*Ȏʳ¸0Ʈ

ǀ)�Ǘċ�1,000 g�¥�0Ʈǀ-şCóȩŚ1ƞ<(­��ozYƱ0ʞɅ��ǠǨ-

ª4ș�(�B�J�g$�-ʤC01ʔǠ-,B''�C� 
 

 

44.  BOP ビジネス対象地域 

4.1.  地域概要 

[���Pć0ćĉFŝ�]J��Ļ1�J�g�ěʕåƑ0J�gƵ�-¬Ƞ��Ʉ

ʃ1H�pHƸ�Ƒʃ1v�Q�ƿ-ȫ;�ćĉʠǽ1 65,610km2 )�ŻƎ0 0.17 ¸)�

C� ò1 2,026� ʱ2012Ņʲ)�C� 

ȽŰâ1��ʃļ�á�ʃļ�áʃļ�Ƒʃļ�áɄʃļ�åʃļ�Lmļ�Xm�Q

|�ļ�Ʉʃļ0 9 '0ļʱ Provinceʲ�öļ0�- 24 0ǯʱDistrictʲ�ǯ1ľ

ʱMunicipal Councilʲ�ʂʱUrban Councilʲ�ČâʱPradeshi Sabhawaʲ-âÎ�DC� 

Ǝ BOP pZj[0ıɚČď)�CƑʃļ�áʃļ1�őɱ�C�ǌČď-ķ�Cńʈ)

Åćĉʠǽ0 27.7%Fæ<C�� ò1 12.9%� òįŉ1Åćńč 323  /km20äÎ¥�

-ɻ�,�ɻǤČď)�C�Ǐ-�nJ�bf�ƝFȽ&#áʃļ0R�kbaǯ1 94  

/km2�msiHǯ1 92 /km2�Ƒʃļ0f��Vz��ǯ1 150 /km2)�C� 

 

 

d I-3� Â�YO�C�fi 

 

 

 

����

	�����



Ǒ xv 

�å�Ĵ 

 
  
Ǒ
 (3) źČ°®ĕè 
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�Ķ�ŇƃǑ ē�oxǑ ƣčƤ�
	(Ǒ

¹�Ɵ§Ǒ ƆĦƇţĤĞęðÚǑ ƣčƤ�
	(Ǒ

�ƮǑǅǑ ƆĦƇţĤĞ¯ðÚǑ ƣčƤ�
	(Ǒ

űļǑtWǑ ƆĦƇţĤĞ¯ðÚǑ ƣčƤ�
	(Ǒ

Ǒ

Ǒ
iÀƍsĈ 
 

¢�ŜX ¶� ³�/ 

|�Ć� kƛǑ HjXPMSR?jǑ �č ���� 9j]h8XaILiRO@PJ4YǑ

�¤��ÂǑ
ƕļŹƠ��

qēâŵ�Ǒ
�č ���� 9j]h8XaILiRO@PJ4YǑ

´Ķ�Ƙ�Ǒ
ĢŮ�źČ��

îŨEƋ¨âŵ�Ǒ
�č ���� 9j]h8XaILiRO@PJ4YǑ

Ǒ

�,P�� G�:::?>� ??�:N?@� ?�:N@� A:�:::B� C�:::D�

?=N"�3� ?>�NNNF� F�NNNNE� N::D�

NNN�O"�09 ?>�NNNF� F�NNNNE�

;?<:6%28��Q7TS3�

;@<:�)O�4
!(�-�3�

;A< +
[�*"�5��&1[��7

TS3�

;B<:��3�[��

;C<:'�3�[��

;D<:MJH��X\W3�[��

;E<:LIK #3�

;F<:ZUYV�63�

@=N��3�

;?<:6%28R��O�)Q7TS3�

;@<:+
[�*"�5��R��

;A<:/�/.3�

;B<:MJH��.$)�3�

;C<:ZUYV�63�

A=N�	���



Ǒ 1 

Ō1ŋ  Êż³iµ·Eĳİ 
1-1 Êż³iµ·EƕļŹƠ 

1-1-1  ƕļŹƠ 

a���Tŀ3ĉ¡Ίƌ3ͮȞńŇ3ÁɌ�Ǘ�EΙʥ͇λ4	¶�3͸D.�E
 
Ǒ

Ιʥ͇λ 1ώĉ¡Ίƌ3ńŇÁɌ3ρǾɎɲ.�E¬ǋɎ4	űƟ3mN�	Ɏʕ2ȃ
�FEĈŨ̅Ǿ	̡ͮ	Π̝úˎ.ɐȥ�F-�E
;'	Łœˎ2͡

Ļ 	Ca	Mg�ŗ7-ʻƞ�σ�
ÿ�-	yiˢ�ŗ�Y�a?ŗ
�
¡Ίƌ3¬ǋɎ3Ɏ͝@ɐȥʊɘ4ńŇ2BDʞ1E
ńŇɊ3Ɏ

͝2Ƹ!-΃ð2íʐ"E[amvyR���a3̙�ɟɎȺ3Ιʥ/

ȎĚ�ȗ;F-�E
 
Ιʥ͇λ 2ώńŇɊ3Ɏ͝2Ƹ!-΃ð2íʐ"E[amvyR���a3̙�ɟɎȺ
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Ιʥ͇λ 3ώȄŦ3[��pkMɟɎc�f�3 RȌɟɎȺ4	΃ð2˒ʐ�F-�

1�	��ko�a�̦HF-�1�ˎ3ĴλIǗ�-�E
°ȝĬ

ǈ 	ɟɎȺ3˒ʐ���ko�aI̦0_ak�Iȴ˕"E�/�Ʒ

̲.�E
 
Ǒ

Ιʥ͇λ3̈ȏ�ėĻ2+�-¶�2Ͳ8E
 
 

1-1-2  ņzĉw 

a���Tŀ3ŀŁIǈ"cN��Ɗ4	N�n­Ř΢Đȡ3N�nɛ�2¿˻ 	̱

Ί4L�xLɢ	ȡΊ4}�U�ɯ2̒=Ɗŀ.�E
ŀŁγˇ4	65,610km2 .ȅȜ3

0.17Ð.�E
°ğ4	20,966č°ψ2015ƙω.�E
 
a���T3̦ǵĊ4	¡Ίƌ	ĉ¡Ίƌ	ĉΊƌ	ȡΊƌ	ĉ̱Ίƌ	ĐΊƌ	Ou

ƌ	]u�U��ƌ	̱Ίƌ3 9 +3ƌψProvinceω	Ĥƌ3¡2ĥ̹ 24 3ʱψDistrictω
.ȴǈ�FE
ʱ4	�C2 DSDψDivisional Secretary’s Divisionω	GNDψGrama Niladhari 
Divisionω	ȞψVillageω/ΤƆʨ2ïν�F-�E
ŀű˪̹l�f3ãǎ.�E˔Ľ.
4 GND �ȔŻ3đ¿/1E
;'	̰Ǻ3 GND .ƑψMunicipal Councilω	ΉψUrban 
Councilω	ńĊψPradeshi SabhawaωIȴǈ"E
 
Ȝ͈Ȩ3Ŷ͐ńŇ4	ĉ¡Ίƌ.	Lq��g{�ʱ	���o��ʱ.ȴǈ�FE


ψľ 1ęʃωĉ¡Ίƌ4	ĉΊ3¡Ś2¿˻"Eé΢3ƌ.	¡Śσń3ĉ3ƘΐńƔ2
¿˻ -�E
ƌé24	Ġµ_�t�ʎȘ3ʎ΋.�*'Ġ΋Lq��g{�/���

o����E
 
ĉ¡Ίƌ4	̪ 1 2ʾ"ȵ2ä°ğ3 6.3%	äŀŁγˇ3 16.%IĒ>E
ĉ¡Ίƌ4	

2015 ƙ3˗ʒʓΑ3 28.6%ψľ 2 ęʃωĒ>E˅ÅńƔ.�E
2015/2016 �tș3Ɏʕ
Å´γˇ4	ĉ¡Ίƌ3γˇ3 15.4%IĒ>-�E
äŀ3ɮɗ�ɔƋγˇ3 25.2%IĒ
>-�E3?ʉƵ.�E
 
 
Ǒ  



Ǒ 2 

Ų 1Ǒ H�ƪ�Ⱥ�SȷǇĸ�
 �S Ǉĸ 

Vž Vž Ĉûʃ 
ù� ãÜ fh 2015/2016ɴɪÖ

Ⱥõğ��ȩǇĸ 
2ǇĸȹM

ɁɆAV 

J� km2 km2 km2 km2 km2 % 
2e ǝǛǗǤǡǡǑ Ǒ ǡǠǗǡǜǛǑ Ǒ ǝǗǤǛǠǑ Ǒ ǜǡǗǠǤǣǑ Ǒ ǡǝǗǢǛǠǑ Ǒ ǢǗǟǝǢǙǝǟǑ Ǒ ǜǜǙǞǒǑ

H�ƪ� 
ǜǗǞǜǝǑ Ǒ ǜǛǗǟǢǝǑ Ǒ ǢǞǜǑ Ǒ ǞǗǞǝǡǑ Ǒ ǤǗǢǟǜǑ Ǒ ǜǗǡǛǤǙǣǣǑ Ǒ ǜǠǙǟǒǑ

ǡǙǞǒǑ ǜǡǙǛǒǑ ǝǠǙǝǒǑ ǝǛǙǛǒǑ ǜǠǙǠǒǑ ǝǜǙǢǒǑ Ǒ Ǒ

ɊɧɻʄɞɱɻĪ   ǣǤǞǑ Ǒ ǢǗǜǢǤǑ Ǒ ǠǜǠǑ Ǒ ǜǗǤǢǤǑ Ǒ ǡǗǡǡǟǑ Ǒ ǤǠǣǙǡǠǑ Ǒ ǜǞǙǟǒǑ

ɳɿʁɥɽʀĪ ǟǜǤǑ Ǒ ǞǗǝǤǞǑ Ǒ ǝǜǡǑ Ǒ ǜǗǞǟǢǑ Ǒ ǞǗǛǢǢǑ Ǒ ǡǠǜǙǝǞǑ Ǒ ǜǤǙǣǒǑ
�ÎƬECONOMIC AND SOCIAL STATISTICS OF SRI LANKA 2016, Central Bank of Sri Lanka u  

 
 

 
c 2Ǒ 2015�ȺŃĜĝƯ 

Ǒ
1-1-3  ťĭĉw  

a���Tŀ4äƊ�ʄƔƽɍÒ.	��a��ψŧ˓οω�ī�-ήI?'C -ɍ

͐2ƬζI��E
ƙΚΝɎΑ4ľ 32ʾ"B02¡Ś3ƇƉ/%3ĭͯ�ŗ7	ĉΊ2
��-3Ƙń�ż1�
ƘŅƙΚΝήΑ4	Ȕ?¥ʆ 'ńŇψĐȡ�B6ĉ̱ω� 900mm
¶�	Ȕ?ɰɷ1ńŇψ¡Ś3σń3̱ǿγω� 5,000mmI͢�E
 

 

 
 

c 3Ǒ �ƹ�iƽõƯ c 4Ǒ əɼɻʁɐȺô'I9 

�	
�Department)of)Meteorology�

	
���
�
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�
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�



Ǒ 3 

a���Tŀ.4	ľ 42ʾ"B02ΝήΑ.¥ʆńƔ	ɰɷńƔ	¡ΚńƔ3 3ńƔ
2Ċï�FE
ĉ¡Ίƌ4	¥ʆńƔ2ƅ"E
 

a���Tŀ4��a��3ƬζIƨ7Ğ�	��a��_�b�4	Đ̱3��a�

�_�b�ψ5ȕ�9ȕω/ȡĉ3��a��_�b�ψ12ȕ�˿ 2ȕω	%F&F3�
�a��_�b�2˂̦"EN�f����a��_�b�ψ3 ȕ�4 ȕ	10 ȕ�11 ȕω
2ï�CFE
% -	Đ̱3��a��_�b�I���ș
(Yala season)	ȡĉ3��
a��_�b�I��tș
(Maha season)/Į6	�3ȍș2ͮÅʈIʒʓ"E
 
a���T3ɍÒ4	[���	V��lM10Iĩ=Đ�̱Ί/ĉ¡Ίƌ10Iĩ=

ĉ�ȡΊ.Ř�7ª+2ï�FE
ĉ�ȡΊ4	�tș.�E 10ϑ3ȕ�ήŧ.	��ș
.�E 4ϑ9ȕ�¥ŧ/1E
ĉ¡Ίƌ3Lq��g{�3ȕóΝήΑIľ 52ʾ"
 

 
 

 
�ÎƬDepartment of Meteorology 

c 5Ǒ ɊɧɻʄɞɱɻȺÓ;ƽǃƯ 
Ǒ
1-1-4  ơþĞqã 

a���Tŀ.4	΋Ƒ̹ʚ��ɎʰψMinistry of City Planning and Water Supply	 ¶�
MCPWSω3Ø�3 NWS&DB�ρǾɎ3É˩©ȱI̦*-�E
“National Water Supply and 
Drainage Board Law, No.2 of 1974”2BD	NWS&DB�˩Ɏ̨ʒïΐ3ä͖¸/ȸΞIǞ'
�F-�E
%3 Part 2 “Areas of Authorities, and Powers, Functions and Duties”3¡.4	
NWS&DB 3˾Ć@ȸΞ/ -	�Ąʍʨ.ǻĥ3ĝF'˩Ɏȃ̾3Ιʥ	Éʔ	;ͩ	
˒ʐ/åæȃ̾@űƟ	ʓȱȃ̾73ΌɎI̦0�/
ˎ3 NWS&DB3˾Ć	˩Ɏȃ̾
Ƥ̾2½0ȸΞ	Ɏôʔ̂73˼÷ˎ�̴ŭ�F-�E
  
Ǒ

ĉ¡Ίƌ3ÁɌ3ρǾɎ�ʒɝʔɎ4	�NWS&DB 2BE˩Ɏ	�Ż̴ȷ˩Ɏ˦ĥ
ψCommunity Based Organization¶� CBOω3�[��pkM�˩Ɏ_ak�
	Ě6�̓
ű3¬ǋψ�ΊήɎω.�E
 
Ǒ

NWS&DB 4	f�W	ɔƋˎ3ɎIɟɎō.ɻ΀ -ĤűƟ7vN{�N�.˩Ɏ 
-�EY�a/	¬ǋɎI˩ɎŎ2��{Li{ ĤűƟ2˩Ɏ -�EY�a��E


ŏˢIɨÿ 1�;;ʹɎ"EY�a?�E
Ɏ΁ȎĚʍ4 32%.	ľ 62ʾ"B02°
ğ�Ω¡ -�Eʙ2˩Ɏ -�E
̪ 2 2ʾ"ȵ2	Ĥ DSD 3 NWS&DB 2BD˩Ɏ
�̦HF-�E GND3üĥ4	ĉ¡Ίƌ3ƘŅ. 26.3φ.�E
Nuwaragam Palatha East
3ȵ2 GND3 96.6%2˩Ɏ�̦HF-�E DSD?�F5	Galenbindunuwewa	Palagala	
Elahera3ȵ2ä7˩Ɏ�̦HF-�1� DSD?�E
 

NWS&DB2BD˩Ɏ�̦HF-�1�ńŇ.4	GND;'4Ȟ3đ¿.	ńŇʿ»˩
ɎƀψDepartment of Community Water Supply,¶� DCWSω� CBO/ďþ -	˩ɎI̦
*-�E
CBO 2BD˩Ɏ�̦HF-�E GNDńŇIľ 7 2ʾ"
CBO 3˩Ɏ_ak
�4	¢2	α̚3 ADB 3ˍ�ȼ{�`PWm	τ̚3ˍĹȼ{�`PWm	τ˱3�

���Yala�����
�Maha���� �
�Maha����

�	���	���	�� 	

��� 	
����

mm� ��



Ǒ 4 

ʛΕ̦Ǭā3 Community Water Supply and Sanitation Projectψ¶� CWSSPω3�.Ƥ̾�F
'
 

CBO˩Ɏ4	��{Li{ 'ɎIvN{.˩Ɏ -�E
Ɏɲ4	¢2¬ǋ.	ɠ�
ƔɎƆ3ń�Ɏ.�E
CBO2BE˩Ɏ̴ȷ3È/ -	Lq��g{�ʱ3 ADB�̦
*'ˍªȼ{�`PWm3˩Ɏ�ƔǺI̪ 32ʾ"
ƘŅ˩Ɏ�ƔǺ4 198�Ɣ.	[�
�pkMψGND�Ȟω3 60.2%2˩Ɏ -�E
[��pkM3ƘŅ�ƔǺ4 328�Ɣ.	
GND3ƘŅ°ğ4̪ 22ʾ"ȵ2 1,281°.�E�/�C	ŗ73 CBO�˩Ɏ"E[�
�pkM4	GND�đ¿/1*-�E/́�CFE
 

 

 
�ÎƬhttp://www.waterboard.lk/web/index.php?option=com_content&view=article&id=48&Itemid=208&lang=en 

c 6Ǒ H�ƪ�Ⱥ NWS&DBȺŏõhkʆǐŨŀ³ʇ 

 

  
�ÎƬhttp://www.waterboard.lk/web/index.php?option=com_content&view=article&id=48&Itemid=208&lang=enǑ

c 7Ǒ H�ƪ�Ⱥ CBOȹɃɆŏõhk  
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Ǒ 5 

Ų 2Ǒ NWS&DBȹɃɅŏõȦŮɈɇȵȡɆGNDȺAV 

 
Ǒ
Ǒ

Ų 3Ǒ ADBȦŮȳȲĽ�íɱɿɘɎɒɣȺŏõ��Æ 

 
�ÎƬThe Secondary Towns and Rural Community Based Water Supply and Sanitation Project 

! DSD &
��
���������

��

&
��

����


�����

�/0" �#2

1�
0&
��

" �#21�


0&
����

989 1,266,663 1,281 260 26.3%
Anuradhapura 694 860,575 1,240 187 26.9%

Galenbindunuwewa 41 46,992 1,146 0 0.0%
Galnewa 30 34,756 1,159 13 43.3%
Horowpothana 38 36,990 973 1 2.6%
Ipalogama 32 38,862 1,214 18 56.3%
Kahatagasdigiliya 40 40,339 1,008 3 7.5%
Kebithigollewa 26 22,325 859 4 15.4%

: Kekirawa 53 59,241 1,118 27 50.9%
Mahavilachchiya 17 22,467 1,322 3 17.6%
Medawachchiya 37 46,906 1,268 8 21.6%
Mihinthale 25 35,293 1,412 14 56.0%
Nachchadoowa 19 25,377 1,336 16 84.2%
Nochchiyagama 36 49,886 1,386 0 0.0%
Nuwaragam Palatha Central 40 61,223 1,531 25 62.5%
Nuwaragam Palatha East 29 69,737 2,405 28 96.6%
Padaviya 15 22,998 1,533 3 20.0%
Palagala 35 34,002 971 0 0.0%
Palugaswewa 16 15,582 974 3 18.8%
Rajanganaya 21 33,543 1,597 0 0.0%
Rambewa 38 36,782 968 4 10.5%
Thalawa 39 57,793 1,482 6 15.4%
Thambuttegama 26 42,437 1,632 9 34.6%
Thirappane 41 27,044 660 2 4.9%

Polonnaruwa 295 406,088 1,377 73 24.7%
Dimbulagala 56 79,661 1,423 3 5.4%
Elahera 28 43,915 1,568 0 0.0%
Hingurakgoda 53 64,289 1,213 22 41.5%
Lankapura 28 36,452 1,302 0 0.0%
Medirigiriya 45 65,575 1,457 6 13.3%
Thamankaduwa 55 82,426 1,499 42 76.4%
Welikanda 30 33770 1,126 0 0.0%

�3$�

DSD ���

�
�����
��
�

�	

�
�
��
�
�

�	

�
�
�
�
�

Galenbindunuwewa 1 260 260 203 203 78.1%

Galnewa 15 3,833 256 2,716 181 70.9%

Horowpothana 3 1,036 345 336 112 32.4%

Kebithigollewa 1 410 410 110 110 26.8%

Kekirawa 1 366 366 212 212 57.9%

Nuwaragam Palatha Central 1 256 256 121 121 47.3%

Nuwaragam Palatha East 5 1,853 371 1,458 292 78.7%

Rajanganaya 8 2,520 315 1,666 208 66.1%

Thalawa 17 6,057 356 3,183 187 52.6%

Thambuttegama 4 1,792 448 1,062 266 59.3%

Total 56 18,383 328 11,067 198 60.2%



Ǒ 6 

ĉ¡Ίƌ4¥ʆńŇ.�D	ʉ2ľ 52ʾ"ȵ2¥ŧ3 6ȕ�8ȕ4ΝήΑ�ɬż"E
'>	ήɎIρǾɎ/"E�/4îȠ1�
Ʊ*-	NWS&DB2BE˩Ɏ	CBO2BE
˩Ɏ�̦HF-�1�ńŇ3űƟ.4	¬ǋɎ�¢1ρǾɎɲ.�Eψìʲ 1ęʃω
 
Ǒ

  

²ȷ�àȺƑõɝʁɒ ÿȡmɗɹʀʄ 

6ī 1Ǒ ��ȶȺ
²õȺ<Ğ 

Ǒ
1-1-5  ơþĞĩ 

(1)   rëĞ 
ń�Ɏɲ3ȳƺľIľ 8 2ʾ"
ń�24	ʸʽ10�CǈEɎI͸ @"�ƔɎƆ	

˚Ł�ƈʬ10�CǈEɎI͸ 27��ͶɎƆ��E
ń�Ɏ30)	ɋͫʨɠ�ōǍ

2�EƔɎƆ2ĩ;FEń�ɎI��łń�Ɏ
/Į6	ɔƋ�f�Wψɴ>ɑω�ή�

Ɏɲ.	łþ4Řɍł2ˎ �
�ͶɎƆ3�3ɦ�ōǍ3ƔɎƆ24	�̬łń�Ɏ


��E
�Ί2ÿłƆψ�ͶɎƆ10ω��E�/.̬ł�F-�D	ŘɍłBDσ�ł

þI?*-�E
¢1Ɏɲ4	ĭĽ3Ƈń@�Ρ2Ν*'ή.�E
 
ĉ¡Ίƌ3�NWS&DB 2BE˩Ɏ3¬ǋ	�CBO 3�[��pkM�˩Ɏ_ak�


3¬ǋ	Ě6�̓ű3¬ǋ4	ɋͫʨɠ�ōǍ2�EƔɎƆ2ĩ;FEń�Ɏ��łń�

Ɏ
.�E
Ɏɲ4	ήɎ	ɼɶʔf�Wψ͗Ɏɑω	ɔƋ.�E
 
Ǒ
Ǒ

 
�ÎƬThe USGS Water Science School https://water.usgs.gov/edu/earthgwwells.html 

c 8Ǒ h�õȺæ§c 



Ǒ 7 

¬ǋ4	ǥǕ¬ǋψ¶�˒¬ǋω/̷Ǵ¬ǋψ¶�ɠ¬ǋω��E
˒¬ǋ4	ń�Ɏ

Iń̪2ɒ��E'>2����X.ǥCF'¬ǋ.�E
ψľ 9	ìʲ 2 ęʃωɠ¬ǋ
4	ǎǥD.̦HFE�/�ŗ�
ψľ 10	ìʲ 3ęʃω 

 
 
Ǒ

 

 
ŏrë 

ƣ]jeh<Ƥ 

 
^hZËÍ 

 

± 9� ŏrë �Ł 2� ŏrë 
  

 
 

 
  

± 10� ĥrë �Ł 3� ĥrë 
 

Ǒ  
Ǒ
(2)  ƝĞ 

ήɎ4	ľ 52ʾ"B02	�tșψήŧω.�E 10ϑ3ȕ3<.	��șψ¥ŧω.
�E 4ϑ9ȕ249/J0ΝC1�
 
a���Tŀ.4	ͱƙ	Ɨ5+�ʥʒ -�D	2016 ƙ�C±ƙ2��- 40 ƙ2�

ƞ3Ȕǀ3Ɨ5+2̳̗HF-�Eψìʲ 4ęʃω
%3'>	ρǾɎIĩ>'űƟʔ3
Ɏ3ʼÎ2Ř�1ƬζI��-�E
2017ƙ 1ȕ 27ȅʏŃ3͗Ɏɑψ¶�f�Wω3͗
ɎΑ4	ȋƙ/ɋͫ -ľ 13 �Cï�EB02ŘƖ2À� -�E
Lq��g{�ʱ
.4	ȋƙ3Ɏ3ôʔġ̉Α�͗Ɏ̉þ3 92%.�*'3�	±ƙ4 27.6%.�E
��
�o��ʱ.4	ȋƙ3Ɏ3ôʔġ̉Α�͗Ɏ̉þ3 87%.�*'3�	±ƙ4 57.9%.
�E
 
Ɨ5+2BDűƟ3ρǾɎ/mN�	ãɡ	ɜɺ	͈ ʐ3ʔ3ʒɝʔɎ?�ͣ -�E


�0 'Ɏ�ͣ4	ʉ2¤ƚâ3ÕƠ2?ƬζI��-�E
 
Ǒ
Ǒ



Ǒ 8 

 
6ī 4Ǒ 2016� 12ÓǃxʆɴɪÖʇȹõȦāɇȵȡȸȡɊɧɻʄɞɱɻĪȺđčĞõƗ 

 
Ǒ

 
�ÎƬWorld Yood Programme, Sri Lanka - Initial Rapid Assessment on Drought 2016, January 2017 

c 11Ǒ 2017� 1Ó 27ÌęgȺƑõ÷ȺƑõƯȷÏ�ȷòƚ 

Ǒ
(3)   Fh;  

ĉΊ3¥ʆńŇ.4	�tșψήșω3̃Å4řɎͮȱ2ÊŦ 	��șψ¥ș)3̃Å
4	f�Wɼɶ.̦HFE
 

5�˝�C 13�˝2��-	Ġµ_�t�ψSinhaleseωʎȘ4¥ʆńŇ3ĉΊσė2ʎ
΋I��'
1(C�1͡ºɝʔ -f�WIÅD	�ɞ3f�W�CɞFîEɎ4	�

ɞ3f�W2ɴ;D	Ɏʕ7/ɞFî-	ʯ«2˨6+�'Ɏɞ�	ƎŘ1͗Ɏɑ@;ɔ

7/+1�*-�7
¥ș3˗ȮŉIġ̉2 	ƹ΃.ɥ �ɍÒI˭Ǟ 	ͮȱʒʈŗ

ȵƽ?Îä -�'
ʏŃ.4	ɑ903Ż��?3�Cé΢3Ř�1ɮ;.	ŘŻ 25,000
¶�?3f�W�ʥ̳�F-�Eψľ 12	ľ 13	ìʲ 5	ęʃ 6ęʃω
ʉ2	ĉ¡Ίƌ
24	ŗǺ3f�W��E
 
Ǒ



Ǒ 9 

 
 

c 12Ǒ ɝʁɒđč c 13Ǒ əɼɻʁɐȺɝʁɒ 
�ÎƬIUCN (International Union for Conservation of Nature), Sri Lanka Country Office 

 
Ǒ

  
6ī 5 ɝʁɒȷRõS 

Ǒ

 
6ī 6 ɝʁɒȺf´ȥɄõğɉÕɀ 

Ǒ
Ǒ

ľ 142Lq��g{�ʱ Rambewa DSD3f�W/ÁƁIʾ"
f�W/ÁƁ4Ψǧ 
-�D	ήɎ//?2ƔɎƆ3Ɏɲ.�E
ήŧ3�tș2ήΑ�ɬF5	¥ŧ3��ș

24f�W3ɎΑ�ɬD	űƟʔ3¬ǋ�ɪɎ"Eġ̉ƽ��E
 
Ǒ



Ǒ 10 

 
�ÎƬPlan for restoration of cascading tank systems in Anuradhapura district, Sri Lanka 

c 14Ǒ ɊɧɻʄɞɱɻĪ RambewahIȺɝʁɒȷ�� 
 

(4)   ĠÐ 
ɰɷńƔ2ɲɞIǞ+ɔƋ.	ĉ¡Ίƌ2ɎIÉ˩"EɔƋ4�t�P�ɔ3<.�E


�t�P�ɔ4	a���TƊ3˞ 1/5 2�'EƊéȔŘ3ɞŇγˇIǞ)	ȡΊƌ3m
��[���ɯ2ɚ�
a���TǵƝ4	�t�P�ɔȜɞĚ6ǲɞ3g�Ιʥ/źɎ	

¼˪ʨ1'>ɑ�ɼɶrim��W3ÏƳ2B*-	¥ʆńŇ73źɎI¹ľ 	1968ƙ
2��t�P�Ιʥ̹ʚ
Iˏŭ '
% -	1979ƙ2�t�P�ΙʥÍͼ̹ʚŮȃ3
'>2	�t�P�ΙʥʑŐʰ�t�P�Ιʥƛψ¶��t�P�Ιʥƛω�ý̾�F'


	�ƙµ¶Ν	ŀé3ίþ�ͣ73ŶƸ�Ýá�F	�t�P�ɔ�ɞ3Ɏþʥίg�3Ι

ʥ©ȱ�á̦ '˨ȣ	ĉ¡Ί¥ʆńŇ.4Ʃñ̹ʚ�F'źɎ�Ůʏ -�1�*'
 
���o��ʱ.4	�t�P�ɔ�ɞŇ2�'D	�t�P�Ιʥƛ�	�t�P�

ΙʥÍͼ̹ʚ2Ŋ,�	�ɞŇ2g�IÅD	¥ŧ2ɼɶʔɎIÉ˩"E{�`PWmI

ͼ>-�'
2018ƙ2�t�P�ɔΙʥ3Ȕư3͗Ɏg�.�E��UtT�g͗Ɏg�
�¡ŀ3Ǭā.ūǈ 	¥ŧ3ɼɶĴλ�ǳĵ 'ψľ 15ęʃω
 

 

  
��ƬJICA Bedh9³ ad:R9hGƕļqē ĵ¾ņzƏç�űÃ®z WG ƀþ2-%'~è Ǒ

c 15Ǒ ɴɪʂɎɼùƸĦȹɃɆđč 

Ǒ

Fig 8.  Area /capacity curve before and after deepening in  Wagayankulama tank. Source: Department of  

Agriculture

The evaluation of the cascade systems showed that the cascade concept was accepted by the 
North Central Provincial Development Plan, but there is no required legislation and legal status for 
this system. The island country should also think about the legal framework for the protection and 
conservation of these cascading system. 

Box 3: Revival strategies to be applied for Kapiriggama cascade system in Anuradhapura disstrict

Fig 9.  Draft land use map for the Kapirriggama cascade system. Source: IUCN
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本事業はマハウェリ開発計画の最重要事業

 であり、かつ最後の大規模水源開発事業。

モラガハカンダ貯

 
水池建設予定地

コロンボ

マハウェリ河

コトマレー貯水池

 
（1984年完成）

ビクトリア貯水池

 
（1984年完成）

ランデニガラ貯水池

 
（1986年完成）

マドゥルオヤ貯水池

 
（1983年完成）

「マハウェリ開発計画」（1968年）

●重要事業：「モラガハカンダ貯水池」を含む５つ

 の大型貯水池の建設

●現状：モラガハカンダを除く４つの大型貯水池の

 建設が完了。しかし、北中部の水不足は継続。

事業の必要性（３）
 マハウェリ開発計画の重要事業

●モラガハカンダ開発事業の位置づけ
・目的：マハウェリ河の支流「アンバン河」の未活

 用水源の有効利用により、北中部乾燥

 地帯向けの灌漑・発電・生活・産業用水

 を確保すること。

→北中部乾燥地帯の水不足を解消するために

 必要不可欠な事業。

・北中部乾燥地帯は主要な米作地帯

 (全国の４割を生産)。

	
�����2�

����������

10�
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(5)   rëĞ�ï�0ŹƠ 
űƟ3ɠ¬ǋ3×24	ľ 16 2ʾ"B02Ɏʕ��D	̅Ǿ@ǹƒ�F'̡ͮ@Π̝

ú�¬ǋɎ2ɣͶ"E
;'	ˈIǥ*'(�3mN���D	˛ſ2͡Ļ"EŘ̞̎1

03ˤ̞@W�{ma��`O�ė̢2ɐȥ�FE�/��D	�ʣ103Ɏ˜Ǆȥʢ3

ėĻ/?1*-�E
 
ĈŨ̅Ǿ3ˋˢ@	˛ſ2ʖȠ"Ẹʦ͝ȖȺˋˢĈĥʈ4	̍Ƿ	ï̷"E΀˃.	

ĩ;F'ˋˢ�Ł¡.ƴʒʈ102BD΍Ĉ�F	% -ʺ΍ƽˋˢ7/ŕĈ"Eψľ 17
ęʃω
ʺ΍ƽˋˢ4΍ˢ3ż1�ʊǅψ°Â@Ł3¡10ω.4Ųȉ2­ʺ΍ƽˋˢ2

ŕĈ"E
�3­ʺ΍ƽˋˢ4	¤ƚâ2hLs�dψˋƾʊǅωIƦ�͡� 'D	Â

é.ʥ�JƽIʾ"ʈ͝2ŕĈ 'D/	°Â2ƬζIĚ:"ʈ͝.�E
ȅȜ.4	Ɏ

΁Ɏ͝Ŋɳ/ - 2014ƙ 4ȕ2 0.04mg/L/õŭ�F'
  
;'	ɠ¬ǋ4	[Y�ʒ�-uWk�L�˷Ɇ 'D	Żąʈ�Ȇ̢�ã*'D -

�̨ʒ.	ʡėÂ�őɆ @"�103Ĵλ��E
 
 

 

 
c 16Ǒ ��Ⱥ
²ȷɣɌɾʃõğ 

Ǒ

Ǒ
 

 
c 17  ń�ȷGyŞÈȺ�ĭƬ­ĹŉȽȺrG 

 
ĉ¡Ίƌ4ń�Ɏ3ʻƞ�σ7	yiˢɹƞ�σ��/.ʵCF-�D	yiˢʢƿ̂

�ŗ7̳CFEψìʲ 7ęʃω
 
 
 

�
�

�������

��

�
��	�

	���

�����
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6ī 7Ǒ ɯɠŉĥ
ƻȺ¼ıÚ 

 
Ǒ

ĉ¡Ίƌ4a���TȔŘ3˅ÅńŇ.�D	̡ͮ@ĈŨ̅ǾIŗʔ -�'
a��

�TǵƝ�ĈŨ̅Ǿ2̮āΒIî -�''>	΀ûȃ̅21*-�E
ÿ�-	Ȕͱ.

4Π̝ú@̡ͮ2BEɐȥ?Ĵλ/1*-�E
 
a���Tŀ.4	1962ƙ�Cͮű2Ŷ -̅Ǿ3āǈ�̦HF-�'
̅ Ǿ3āǈõ

ƞ4	1962ƙ�C 2015ƙ;.	5ɇΤ.ŕ΄ -�'
% -	2016ƙ�Cʮǧͮű2
̮āΒIǲǐ0Ȃƥ2	ǵˏͩǫ�̦HF'
 

 
ˍ 1yP�bψ1962-89ƙω - ſˢ	Ώ΀ʅ΍ʷɽψTSPω̅Ǿ	�B6ŏĈT�O�

ψMOPω̅Ǿ2̮āΒ
 
ˍ 2yP�bψ1990-94ƙω - ̮āΒơȿșΚ 
ˍ 3yP�bψ1995-96ƙω - ſˢ	TSP	�B6MOP3̅Ǿ2̮āΒIëźã 
ˍ 4yP�bψ1997ƙ�2005ƙω - ſˢ3<3̮āΒ 
ˍ 5yP�bψ2005ƙ�15ƙω - 3+3¢̲̅ǾI"8-ĿŭËȭ.ǪÉψ̫ 50kg

�'D 350LKRω 
 
ˍ 1yP�b3 1979ƙ24	̮āʍ4ſˢ� 85%	%3³4 75%;.őÿ '
1981

ƙ2	̅Ǿ3̮āΒõƞ3ǳδI̦�	̮āʍ�	ſˢ/MOP� 65%	TSP� 40%;.
��*'
1983ƙ�C 87 ƙ;.3Κ	ŀΦƑō3̅ǾËȭ3ŕą2ΛHD17	a��
�Tŀé3̅ǾËȭ4Ŀŭ�F-�'
1990ƙưĎ�C 1994ƙ 10ȕ;.	̫ ɕËȭ3�

ȇ/ʀȓ��m3�̟2BEŀΦƑō3̅ǾËȭ3�ȇ2½�	̅Ǿ3̮āΒ�ơȿ�F

'
1997ƙ�C	ſˢ3<̮āΒ�Ƴɝ '
 
% -	2005 ƙ2��`�vW]ùŘ˪ι�ž¸	2006 ƙ�C 2016 ƙ;.3 10 ƙ

Κ2H'EΙʥȤ˦<IǪʾ '��w�g�h�fo:ȁ �a���T3x`��
3
�	˅ ÅIŶ͐/ -	ŀΦƑō3Ëȭ2ΛÌ17̅Ǿ3ËȭI 350LKR/50kg2Ŀŭ -
͕Ŕ '
�C2	Ŷ͐�³3Åʈ;.ǝŘ�F	2011 ƙ24 1,200 LKR/50kg 2Ŀŭ 
-͕Ŕ '
 
ÀËȭ.̅ǾIͮű2ǪÉ '˨ȣ	ſˢ4	1965ƙ3 4.36kg/ha�C 2005ƙ24 284kg/ 

ha2őÿ '
̅Ǿ3ƘŅ.4	1961ƙ3 140kg/ha�C 2012ƙ24 386kg / ha2őÿ 
'
ĈŨ̅Ǿ3ŗʔ2BD	Łœ�ĀĈ 	Åʈ�ʡŰ̢3ƬζIĞ�@"71*-	ͮ

̡3ǹƒΑ�ő�E
 
ĈŨ̅Ǿ¡3ˋˢ?	΍Ĉ�F-ʺ΍ƽˋˢ7/ŕĈ"E
ʺ΍ƽˋˢ4	Łœ2Īʳ

�F277	ń�Ɏ2˂̦ @"�
ȅȜ3ĖʒăÛʰ3Ŋɳ.4	ʺ΍ǅˋˢĚ6­ʺ

΍ǅˋˢ3ĥ̹Ô/ - 10mg/�	đʋ3­ʺ΍ǅˋˢ/ - 0.04mg/�3ŊɳÔ�̾ŭ�
F-�E
ʺ΍ǅˋˢBDɐȥ�F'¬ǋɎIρǾ 'ōĥ	Âé3̎éˤ̞2B*-ʺ

΍ǅˋˢ�ΈÞ�F­ʺ΍ǅˋˢ2ŕĈ"E
­ʺ΍ǅˋˢIĩ=ɎIρʔ -?Ħȵ.

�E�	Âé2ĪĜ�F'­ʺ΍4̤ɤ¡3|�X�x�/ěƸ -�m|�X�x�2

1E
�m|�X�x�4΍ˢI;Ǯ.�1�'>	�F�Âé2΀û21E/΍ˢȻ£
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ʊǅ2̔D	�HAE�m|�X�x�̤ʢIƦ�͡�"
ʉ2ɚǃ�Ʒ̲134¤â.	

¤â4̇΍�ǈ°BD¡ƽÖ2�E'>	ʺ΍ΈÞ̎éˤ̞�őɆ @"7­ʺ΍Iʒǈ

 @"�'>	ǈ°BD?�m|�X�x�̤ʢIƦ�͡� @"�/�F-�E1
 
 
ͱƙ	CKDu3ƿ̂�ʥʒ 	ľ 182ʾ"B02ĉ¡ΊƌI¡ƶ2	CKDu3ƿ̂�ő

ÿ 	%3Ŷˏ�Ķ˯3͇λ/1*-�E
Ȕñ3 CKDu3ƿ̂�ĉ¡Ίƌ3ĉȡΊ3˅
Åͮű. 1994ƙ2ŌĬ�F	%3ưƿ̂Ǻ�őÿ 	2015ƙ 5ȕʏŃ3 CKDu3ãΟƿ
̂Ǻ4	27,308 °.	%30)Lq��g{�ʱ� 53.7%	���o��ʱ� 20.9%IĒ
>E
ãΟƿ̂3é	˞ 2,000°�ɊƙɄ® -�E2
 
Ǒ
Ǒ

 
�ÎƬGlyphosate, Hard Water and Nephrotoxic Metals: Are They the Culprits Behind the Epidemic of Chronic Kidney Disease 

of Unknown Etiology in Sri Lanka?  
c 18Ǒ ®¨Ţťĥ©ŜȺsȡhkȷØƊÞ�ƌhk 

Ǒ
CKD 4	̌̐3Û�ψGFRω�ÕƠ1°3 60φ¶�2À�"EψGFR � 60m�/ï/1.73

�Țɱω�	�E�4f�vWſ�îE/�*'̌̐3ʞƕ�ˬ7ʊǅI̸0
�C2 GFR
�À�"E/ CKD 3Ώʢƞψʡșω�ͼ<	ͶȢ@ƶ̐ʡ103ƶ̤˒ʠƿ3ĔΣ�σ
;E
țș̌�äψ15mL/ï/1.73�ω.4ͶȢɖʤ103ɳÙ�Ʒ̲21E
 
Ǒ

CKD3ėĻ4�Ȉ3'>	CKDu/ˁ�F-�E
a���TǵƝ4	ĦńŇ3ρʔɎ
.�Eń�Ɏ�T�_O�/yiˢ�ŗ�ʻɎ.�E�//	˅ÅńƔ.̡ͮ�ĈŨ̅Ǿ

ˎIŗʔ -�E�/2BEń�Ɏɐȥ/ĻȣΛÌ��E/́�-�E3
ʥʢ̂4	Û�

ʪD3ʘƽ�ŗ�
ľ 192ʾ"ȵ2	ͮ Åȱ.3̡ͮ@Π̝ú3ǹƒ	̋ Ɏˎ̲Ļ?�E

/́�CFE
Û�ǎ.�Eʘƽ�̌̐ʡ.ÑFE�/2BD	ͮű4Ĝã�Ȁ'F	͔

ļ2ǚͦI��-�E�/?Ř�1ʿ»͇λ.�E
 
 

ǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑ
1 http://www.kenko-kenbi.or.jp/science-center/water/topics-water/8893.html 
2 http://www.presidentialtaskforce.gov.lk/en/kidney.htmlǑ
3 http://www.presidentialtaskforce.gov.lk/en/kidney.html 
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Fig. 01  Provinces of Sri Lanka, Geographical distribution of CKDu patients and study area 

Causality of CKDu appears to be different to that of other renal failures, which result from diabetes, high blood 
pressure, past snake bites or urinary tract infections. This disease therefore is named as Chronic Kidney Disease of 
unknown etiology (CKDu) based on recommendations of the National Research Programme for CKDu of the 
Ministry of Health in Sri Lanka.(Circular No 01-10/2009, Ministry of Health ,Sri Lanka.) This has been first 
identified in the 1990s, to be endemic to certain geographical areas of Sri Lanka including Medawachchiya, 
Padaviya, Kebithigollawa (North Central Province),Nikawewa, Giribawa, Nickaweratiya (North Western 
Province),Dehiattakandiya (Eastern Province) and Giradurukotte (Uva Province) (Jayasumana 2010).  

The CKDu is a slowly progressive disease. Patients are asymptomatic during most part of the disease course and 
there are no specific clinical features. The disease onset is in adolescence and the proportion of cases developing 
chronic renal failure increases with increasing age indicating the progressive nature of the disease. (Athuraliya et 
al.2009) Histopathological findings have shown tubular interstitial nephritis with or without nonspecific interstitial 
mononuclear cell infiltration associated with glomerular atrophy and glomerular loss. Disease is characterized by 
tubular proteinurea usually alpha-1 and beta-2 microglobulinuria, high urine NGal levels (>300ng/mg creatinine/dL) 
and the absence of edema.(Jayasumana 2012). 
The primary medico-legal drawback associated with the disease is that deceased patients are not subjected to 
medico-legal autopsies and the bodies are released giving the cause of death as chronic kidney disease of unknown 
etiology. This has caused an enormous loss of valuable autopsy evidences which are of utmost importance to reveal 
its etiology. 
In the past, several researchers have attempted to explain the etiology of CKDu. Herath et al. (2005) reported that 
high fluoride content in drinking water may be the cause of CKDu, nevertheless, they have not been able to explain 
the reasons for absence of CKDu in places where drinking water contains extremely high content of fluoride. 
Toxicity was hypothesized to be caused by aluminium fluoride formed by the reaction between fluoride in water with 
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�ÎƬGlyphosate, Hard Water and Nephrotoxic Metals: Are They the Culprits Behind the Epidemic of Chronic Kidney Disease 

of Unknown Etiology in Sri Lanka? 
c 19Ǒ CKDuȽȺƜŭʃGyŞÈȺ ǉ 

Ǒ
1-2 Êż³iµ·EÊż�Ƒ'��0ƕļŲĸ/ƗƈŲĸ/ûŎ¢*Ģ�Ø 

a���TǵƝ4	äŀɌ3Ūä1Ɏ73LWca3ʼÎIʭȶ/ -�D	ŀűΙʥ

̹ʚ ��w�gȴǂ
ψ2010-2016ω.4	3.4.˩Ɏ̨ʒ©ȱ4a���Tŀ3ȗ=8�
˧ɫʥƄ2/*-Ʒ̲�ġȻ1©ȱ.�E/¿˻,�-�E
Ūä1Ɏ/̨ʒȃ̾73L

Wca4	2009ƙ3 85%I 2020ƙ24 100%/"EʭȶIǩ�-�E
̦ ą̹ʚ.4	ͮ

ȞńŇ.°ğŴƞ2Ƹ!-˩Ɏ̹ʚIˌ-	͝�Α3 γ.̉þILi{�$E/ -�

D	çÂʨ24ľ 202ʾ"B02[��pkM˩Ɏ_ak�3ȎĚ�ȧ/1*-�E
 
 

 
c 20Ǒ ɴɭʁɞç«Ⱥ 2020�ȺŏõžĠ 
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;'	��pL�ΙʥʭȶψMillennium Development Goals: MDGsω3ư˫Ιʥʭȶ/ 
-	Ǟˬġ̉1Ιʥ3'>3 2030L`P�gψ¶�	2030 L`P�gω.	2016 ƙ�C 
2030 ƙ;.3	17 3ʭȶ/ 169 3çÂʨ1f�ZimIŭ>'Ǟˬġ̉1Ιʥʭȶ
(Sustainable Development Goals:SDGs)Iŭ>-�E
 
Ɏ�̨ʒcWf�4�ʭȶ 6. "8-3°�3Ɏ/̨ʒ3ôʔġ̉ƽ/Ǟˬġ̉1˒ʐ

IʼÎ"E
2̈́Ʃ 	8+3f�Zim/ 113ǟȶ�̾ŭ�F-�E
ρǾɎ2+�-
4	f�Zim4�6.1 2030 ƙ;.2	"8-3°�3	Ūä.ŪË1ρ ǾɎ3ȎͿʨ�
+̩Ƙ1LWcaI΂ǈ"E
.�D	ǟȶ4�6.1.1 Ūä1ρǾɎIɝʔ -�E°ğɋ
ʍ
.�E
 
a���TǵƝ4	Ǟˬġ̉1ΙʥšĲ»(A Sustainable Development Council)I̾˻ 	

L`P�g 2030 2ĕ 'Ǟˬġ̉1ŀűǵˏ�ǊʝIŮȃ"Eəȯ�SRI LANKA 
SUSTAINABLE DEVELOPMENT ACT, No. 19 OF 2017
I 2017ƙ 10ȕ 3ȅ2åƒ	ʏŃ
a���T2��EçÂʨ1ʭȶ΂ǈ3'>3ǟȶIˏŭ -�E/�G.�E
  

 
NWS&DB4	�˧ķ̹ʚ 2016-2020
Iˏŭ -�E
�i_��4	�ÝF'ǒ̧þ

/]�xa3ǪÉI͸!-	a���T.Ȕ?ÝF'åʩ©ȱÂ21E�/

.�D	

x`��4�͝3σ�Ǟˬʨ1Ɏ�̨ʒ]�xaIŀɌ2ǪÉ"E�/

.�E
�˧

ķ̹ʚ 2016-2020
.̾ŭ�F-�E 4+3©ȱʭȶ/%3ͅˤʭȶI	̪ 42ʾ"
 
 
Ų 4 ō`žĠ 2016-2020ȟȶſ|ȬɇȵȡɆ 4ȴȺ�åĨéȷȱȺƅŊĨé 

ĨéǑ ǜǥǑõƨPȼ�õƨȺÑPĘȺY�Ǒ

ǜǘǜǑǝǛǝǛǑ�ȿȶȹŁƗȹɃɆõƨÑPĘɉ2�SȺǑ ǡǛǙǛǒǔǳǻǷǩǧǑ³ŁȶȻǑ ǟǤǙǜǒǕȹȝǑ�õƨŁȹ

ɃɆ�õƨÑPĘɉǑ ǞǙǞǒȹ�ȧ�ȪɆȞǑ

ǜǘǝǑ2ȵȺõƨÊſȹ�ȭȵƔʃƯȺǇȶǏȡõȺ{2¨ɉİ%ȯɆȲɁȹõ{2žĠɉĿ|ȯɆȞǑ

ĨéǑ ǝǥǑ�åDĘȺÃ_Ǒ

ĨéǑ ǞǥǑƈÍƐ�ȷƠÍ¨Ⱥİ%Ǒ

ĨéǑ ǟǥǑhÉPȼ×ÑPhIȹȤȩɆ{2ȸǎÈõȷŰĜɖʄɮəȺ ŏɉ$ƤȯɆȞǑ

ǟǘǜǑÑPĘȷɖʄɮəȺƔȺɸɦɝɼʁɓǑ

ǟǘǝǑÑPȺÂ¿ȷ$ƤȘǑ

ǟǘǞǑĩ»ħȸ�å}ÊȷőŒħȸÃ_Ǒ

ǟǘǟǑ^Ŭȷ$ƤǑ

ǟǘǠǑ·Œ¨İ%ȺȲɁȺÄĿȷɑɌɤɻɌʁȺĿ|Ǒ

�ÎƬBedh9ĝoņzoŝ�¬³ lĞƊa;Fj ¸Ņãº£ƜińŷźČº«Ă  
 

ľ 212	a���T3ρǾɎ73LWcaψ2016ƙ 12ȕωIʾ"
2016ƙ 12ȕȍɿ
.	Ɏ΁ȎĚʍIä°ğ3 47.70%(NWSDB Ǎ˒.4 37.1%).�E
Î͎�F'¬ǋ�
36.4%	˒¬ǋ� 3.2φ.	Ūä1Ɏ2LWcaîȠ-�1�üĥ� 12.2φ.�E
ʏń͈
Ȩ3˨ȣ.4	%3ŗ7�Ūä1Ɏ/4̸�έ�
 
ʭȶ 1 2Ĩ�-Ɏ΁ȎĚʍ4¾6-�7/́�CFE�	ʭȶI΂ǈ '/ -?	

2020ƙ.? 40%�Ɏ΁Ɏ7LWcaîȠ1�'>	%3ŘĎ�¬ǋɎ.�D	Ūä.1�
Ɏ3ġ̉ƽ�σ�
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�ÎƬAnnual Performance Report 2016, Ministry of City Planning and Water Supply (MCPWS) 

c 21Ǒ əɼɻʁɐȺõƨõȽȺɊɒɚəʆ2016� 12Óʇ 
Ǒ

΋Ƒ̹ʚ�ɎÉ˩ʰƙŌψ2016Annual Performance Report 2016, Ministry of City Planning 
and Water Supplyω3Ɛκ̸.	Sarath Chandrasiri VithanaȼŬ4	¶�3ȵ2Ͳ8-�E
 

 
ƎŘ1͗Ɏɑ/ɼɶǽȈ4a���T3Άʓ.�E
Ƌ	;ɔ	ɎͤĚ6ɑ�͏ŵ

1ˢȐC �ʑŐ4ǉ�2ǽȈI?'C '
�FC3͘Ώ1̓ʂ3͒ʓIôʔ"

E�/.	vN{�N�.Ūä1ρǾɎIĤűƟ2;.Ƃ�EŻ̴ȷ	¡̴ȷĚ6

Ř̴ȷ1{�`PWm�ńŇ3Ε̦3͜Β.Ůȃ�F-�E
�F2ÿ�	Ȟ̟3

Ɏΰ̲Iɱ'"{�`PWm� CBOI͸!- DCWS2BDŮȃ�F-�E
%F
2BD	a���T3°ğ3 47.7%2Ūä1vN{�N�ρǾɎ�ǪÉ�F-�D	
2016ƙ 12ȕ;.24 209�TǍ3vN{�N�˩Ɏǧˬ�1�FE
�F4 2015
ƙƞɋ 1.8%3őÿ.�E
ȼ3ǉ�ʰ3ʭȶ4	2020ƙ;.2vN{�N�˩ɎI
°ğ3 60%2ǪÉ"E�/.�E
 
vN{�N�3ǝƧ.Ūä1ρǾɎIÉ˩"E�/�ǉ�3Ɠȗ.4�E?33	

vN{�N��Ƃ�1�ńŇ2˩Ɏͦ	ήɎf�W3Ƥ̾	RO{��m3̾˻10
2BDρǾɎIǪÉ"E{�`PWm?Ůȃ -�E
2016ƙ¡24Η�2 -
303km3˩ɎvN{�N�IǼ̾"E�	ʉ2 CKDu�̠ƣ -�Eĉ¡Ίƌ.
4	�3ʡɍ3ʊɘIǳĵ"E'>2 62�Ǎ2 RO{��mI̾˻ 	;'%3ń
Ň3Ũȩ2? 94Ģ3 RO{��mI̾˻ '
 

 
;'	NWSDB3ŪäρǾɎÉ˩Ǌʝ/ŪäρǾɎÉ˩Ŷ͐2+�-	¶�Iǩ�-�

E
 
Ǒ

• Ä�ơþĞ�Ŗêĺ 
ʃ ÁũʔĚ6βÁũʔ3 ȂÍǇ '˩ɎΌ˒ˮ3ǝƧ 
ʃ ŪäρǾɎ73ńʐʨ1LWca�Ņ̩ȭƏ3Ȍɀ 
ʃ CKDu3ƬζIĞ�-�EńŇ73ŪäρǾɎ3ǪÉ 
ʃ CBO2BD˒ʐ�F-�EɎɲ	ĝɎ	̹ʚ3Ɏ͝/ɎΑ3Ĩ� 
ʃ ˩Ɏ̾Ù@%3³Ίı2Λ"Eȶɳźã2BEvN{�N�˩Ɏ_ak�3Í
ͼ 

ʃ CKDu 3ȬȜėĻI̷Ȉ"E'>3	ȑ24ń�ɎIɟĈ"EBDȔ΃1_a
k�Iʉŭ"E'>3áͼʨ�+ͱµʨ1͈Ȩʹˉ3Ůȃ 

ʃ ő�ˬ�Eʓȱʛ3p�b73 24ȍΚŶƸ3vN{�N�˩Ɏ3ǪÉ 
ʃ vN{�N�˩Ɏ]�xaIǪÉ"E¹ȱ̉þ3ǳĵ 
ʃ NWSDBIŀɌ2Ý 7�+ĜʩIʒ<î"Ⱥ̉Iȣ'"Ⱥȴ7/ź7 

Ǒ
Ǒ
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• Ä�ơþĞ�ŖÊż 
ʃ 2020ƙ;.2ä-3a���TŀɌ2Ūä1ρǾɎIǪÉ 
ʃ 2020ƙ;.2˩ɎΌ˒ˮ3Tu�ʍI 60%2;.ǝƧ 
ʃ CKDu3ƬζńŇ73vN{�N�˩Ɏ3ǪÉ 
ʃ Ɏ͝3 100%Î́ 
ʃ ʓȱʛ3Ɏΰ̲3 100%ßͣ 
ʃ ρǾɎÉ˩̾ÙIÉ˩"E¹ȱȴͺ3Ąʍǳĵ2Ĩ�'Ŷˏ3Ůȃ 

 
CKDuŶˏ/ -	΋Ƒ̹ʚ�ɎÉ˩ʰƙŌ 20162̼ͬ�F'	�{�`PWmόCKDu

3ƬζIĞ�-�EńŇ73Ūä1ρǾɎ3É˩
3ȳ̲4¶�3͸D.�E
 
ʃ CKDu 4 Anuradhapura, Polonnaruwa, Kurunegala, Vavuniya, Mathale, Badulla, 

Hambantota, Ampara, Trincomalee, Mulativu, Monaragala.ǝŘ -�E
�FC
2ńŇ.ʒɝ"EÁɌ2Ūä1ρǾɎIǪÉ"E'>2	Ηș	¡ș	ʶș2

Ċï�F'{�X���Š;*-�E
2016ƙ24�3'>2 10Ü LKR3§
ˑǨ˻�1�F	¶�3{�`PWm2 6Ü 8,015� LKR�ǔ!CF'
ƙƞ
ț24 68%3§ˑň̦I΂ǈ -�Eψ2015 ƙƞ4Ħμ§ˑǨ˻2Ŷ -	8
Ü 6490� LKR.ň̦ʍ4 86%ω
 

ʃ vN{�N�3ƣΗ.ɩɟ1ɎIÉ˩"E{�`PWm�¢̲{�X��3�
+.�D	2016 ƙ24%3ƣΗ4 303km 2ĚJ(ψ2015 ƙƞ4 90kmω
RO
{��m3̾˻	ήɎf�W3Ƥ̾	˩Ɏͦ.3ρǾɎ3Όƒ103{�`P

Wm?	vN{�N��ƣΗ�F1�ńŇ.Ůȃ�F-�E
 
ʃ 2015 ƙ24 RO {��mI 37 TǍ2̾˻
ΏɿńŇ4	Medawachchiya, 

Kebithigollewa, Padaviya, Rambewa, Horowpathana, Kahatagasdigiliya, Dimbulagala, 
Medirigiriya, Lankapura, Badulla
83Ģ3 RO{��mIŨȩ2̾˻
 

ʃ 2016 ƙ24 RO {��mI 62 ːǍ2̾˻
ΏɿńŇ4	Medwachchiya, 
Kebithigollewa, Rambewa, Horowpathana, Nuwaragampalatha (Central),  
Galenbindunuwewa, Kahatagasdigiliya, Alahera, Bakamoona, Monaragala, Badulla, 
Vavuniya, Mannar, Mulathivu, Kurunegala
94Ģ3 RO{��mIŨȩ2̾˻
 

ʃ ˩Ɏͦ2BEɎÉ˩	˒ ¬ǋ̾˻	ήɎf�WƤ̾4Ȝ{�X��3¡.Ůȃ
 
ʃ CKDuėĻˉȈ3ʹˉIŮȃ"E'>2a���T/¡ŀ/3Κ. 2015ƙ2 2
+3MOU2͈ē
 

Ǒ
Ǒ
Ǒ
1-3 ÚŶƕļŹƠ'Ɨƈ 0é�³³�ƕļ �ÿƔ 

ǉ�ŀ3Ŷa���TɌ¢ʿ»¢˾æİŀŀóǬāȂΓψ2012ƙω.4	Ώɿïΐ3�
+/ - �˧ɫǈΗ3Íͼ
IǠ�-�D	a���T3�Ɔ3ǈΗ/ŪŭĈIÍ"'>	
˧ɫǈΗ3'>3ŊʬǻÙI¡ȫ/ 'ǲǬI̦0/ -�E
;'	�ưʥΙʥńŇ3

ΙʥǲǬ
.	Ħŀ3ˡ¨3Ƀģ@Ιʥ3ʏʊIͥ;�	ưʥΙʥńŇ2?ʜǃ 'åƘ

�+åɀ1ǲǬI̦0�// -�E
 
;'	Ŷa���TɌ¢ʿ»¢˾æİŀ JICAŀóïȢ~�v�(2014 ƙ) .4	���

Ɏ΁ �ʑŐǳĵ{�X��
2��-	Ř̴ȷ΋Ƒ2��E�Ɏ΁3ǝƧĚ6ʁĜɎ3ø
ɬ2ÿ�	ńȂ2��E�Ɏ΁ǻÙ3Ώ̲ƽ�̸Ě�F-�E
  
Ȝ͈ȨIͥ;�-ǪȯI̦0ȎĚ�Ů́©ȱ4	�Ɏ΁�ȚǻÙ3ͮȞńŇ2��-2

��- 	ρʔ2΃�1�¬ǋɎI˓Ɏņ RO ̏ɟɎȺȺ/os�NW�yM�f�ɟɎ
Ⱥ.Ūä1Ɏ2"E©ȱ�D	ǉ�ŀ3ǬāȂΓ/ĥ̕ -�E
 
�
1-4 Êż³iµ·EÊż�Ƒ'��0 ODA qēE�ŧq�¢*uMNjqēE�Ċ 

ȅȜǵƝ4	ĉ¡Ίƌ2��-	ODA .�Lq��g{�ʱĉΊ�Ɏ΁ǻÙ©ȱ(yP
�b 1)
(2013 ƙ	 5,166 ʧ�ê) �C2	�Lq��g{�ʱĉΊ�Ɏ΁ǻÙ̹ʚψy
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P�b 2ω
I	Lq��g{�ʱ3 23Ή30)ĉΊ3 6ΉIŶ͐/ -Ůȃ -�E
 
Ħ©ȱ3ǵˏ͂Ëə2Ŋ,7©ù͂ËȒ.4	¶�3B02Ͳ8-�E4
 

Ǒ
�ĉ¡ΊƌLq��g{�ʱĉΊ2��-4ϋ�Ɏ΁�ȚǻÙ1'>ÁɌ4ɎɲI

¢2¬ǋɎ2ÊŦ -�DϋρǾɎɲ.�Eń�Ɏ¡3yiˢɹƞ�ŗ73ːǍ.

Ɏ͝ŊɳÔI͢�-�DϋρǾɎ¡3σɹƞyiˢ�ėĻ.ϋɁʇyiˢʢ3Ώʢ

ƞI̪"[��pkM�yiˢʢǟǺ� 1.41/³ńŇBD?σ7ϋą̥̊ʒ�Ĵλ
3�EɎɳ.�E 0.6I�ĺ*-�E
;'ϋĉ¡Ίƌ.σ�ʥʢʍψä°ğ3
5φωIʾ -�Eǆƽ̌̐ʡψCKDω?ϋρǾɎɲ/ -ń�ɎIôʔ -�E�
/�ėĻ3�+.�E/3̳Ȃ�ʏń.4ƨ�
_�c�oŘ˪ι4ϋå˞/ -

CKDŶˏIǩ�-�DϋȜ©ȱŶ͐ńŇIĩ>- CKD�̠ƣ -�EńŇ2��
-ϋCKDŶˏ2Ώɿʨ1§ˑǨ˻I̦*-�E
¶��CϋĦńŇ3Ɏ΁ȎĚʍI
Ĩ��$E�/Ě6ɎɲIń�Ɏɲ�C̪ɞɎɲ7/ðDȓ�E�/4Ħŀ2��

-Ķ˯3͇λ.�E

 
Ǒ

Ǫȯ"EȎĚ�Ů́©ȱ4	êÓȾ©ȱ.Tu�.�1�ĉ¡Ίƌ3�Ɏȃ̾�ʁ�ͮ

ȞńŇ.	˓Ɏņ RȌɟɎȺȺ/os�NW�yM�f�ɟɎȺ.	ͮȞńŇ3ρǾɎ
.�E¬ǋɎI	Ūä.ɩɟ1ρǾɎ2 -ńŇÁɌ2É˩"E?3.�D	Ώ̰ 1�


Ȝ©ȱ4	ÕƠ̬Ű�Ĵλ/1*-�EńŇ.	ODA©ȱ.Tu�îȠ1�ńŇÁɌ73
Ūä1Ɏ3É˩2͜"E?3.�D	SDGs \�� 6��°3Ɏ/̨ʒ3ôʔġ̉ƽ/Ǟ
ˬġ̉1˒ʐ3ʼÎ
 2͓ʌ"E
  

 
³no�©ȱ/ -	ĉ¡Ίƌ.4	CBO3˩Ɏ©ȱ2Ŷ - ADB3ˍªȼ	̱ �ȼ	

ˍĹȼ{�`PWm	�ʛΕ̦Ǭā3 CWSSP 3ǲǬ�̦HF-�E
�FC3ǲǬ4	
[��pkM�3ɟɎ̾ÙIǻÙ"E?3.�D	ɟɎȺ2BDŪä1ρǾɎIÉ˩"E

©ȱ.41�
ȜȎĚ�Ů́©ȱ4	˓Ɏņ RȌɟɎȺȺ/os�NW�yM�f�ɟ
ɎȺ2BDń�ɎIŪä.ɩɟ1ρǾɎ2 -ńŇÁɌ2É˩"E?3.�D	�FC3

©ȱ/3Κ2?Ώ̰41�
  
 
 

Ǒ

Ǒ

Ǒ

Ǒ

Ǒ

Ǒ

Ǒ

Ǒ

Ǒ

Ǒ

Ǒ

Ǒ
Ǒ  

ǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑ
4 http://www.mofa.go.jp/mofaj/gaiko/oda/press/shiryo/page22_000124.html 
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Ō2ŋ  õĐyē/Ŭ­iîŨ 
2-1 õĐyēEĔŭ 

Emax 4	2002 ƙ�CȅȜŀé.¢2űƟʔ3 RȌɟɎĸ3̯ͺI̦*-�'ȖΞ»
ʿYN��N/	͕ ŔI̦*-�'Ln�K�aȪƥ»ʿ�	ɢŖƄΙ"E'>2 2014ƙ
2̾ˌ '»ʿ.�E
Emax 4	ʏŃŀé.4 OEM . RO ̏ɟɎĸIš̻̂2˟ı 
-�E
ɢŖ.4	̓ʿz��n. RȌɟɎĸI͕Ŕ -�7�/.	ĜʩƽIσ>-
©ȱ3ǝŘIľ*-�E
 
L`L3ͮȞńŇ.4	�Ɏ΁IǻÙ -ńŇÁɌ�Ūä1Ɏ2LWca"E�/�έ

 7	¬ǋɎ@ήɎ	ɔƋɎˎIρʔɎ/ -�E
Emax3 RȌɟɎȺĸIȎĚ�$E
�/.	¬ǋɎ@ήɎ	ɔƋɎIŪä.ɩɟ1ρǾɎ/ -°��ρ>E�/2͓ʌ '

�/�0́��C	ɢŖͼîI̦*-�E
Emax 4	�Ɏ΁�ȎĚ -�1�}mo�
ŀ3�[�l�f3ͮȞńŇ.	eWh��ʰͮȞʑǪ̋ʒɟɎc�f�2	űƟʔίą

ƥ RȌɟɎĸI 200Ģ͕Ŕ '
%3ư	2016ƙ 6ȕ2ȁ'2 1,000Ģ3ś˞I - 8
ȕ2 200Ģ˟ı	2017ƙț;.2 800Ģ˟ı§ŭ.�E
eWh��ʰͮȞʑǪ̋ʒɟɎ
c�f�4	űƟʔίąƥ RȌɟɎĸIĤűƟ2̾˻ -	ήɎ@ɔƋɎIŪä.ɩɟ
1ρǾɎ2"EĝD˦<I̦*-�E
 
Ǒ
2-2 õĐŬ­iîŨEĔŭ 

2-2-1  Fj>ILÒ» 

Ǫȯ̯ı�ǒ̧4	ͷ�ŀ3¬ǋɎ	ήɎ	ɔƋˎ3ɎIŪä.ɩɟ1ρǾɎ2"Eɟ

Ɏǒ̧.�E
ėɎ3Ɏ͝2Ƹ!-�˓Ɏņ RȌɟɎȺ��os�NW�yM�f�ɟ
ɎȺ3ÃF�I΃ʔ"EɟɎȺIźã"E
 
Ʃγ3x`ra3f�Zim4	űƟʔ;'4æĦ3ɠ¬ǋ3Ɏ͝2͡Ļ -ÕƠĴλ

IǗ�Ea���Tŀĉ¡Ίƌ3ͮȞńŇ.�E
 
a���TǵƝ4	CKDu Ŷˏ/ -	Ηș	¡ș	ʶș2Ċï�F'{�X��IŠ

>-�E
Ř˪ιƝ CKDufaWyR�a2Ŷ -	2016ƙ24�3'>2 10Ü LKR3
§ˑǨ˻�1�F	{�`PWm2 6Ü 8,015� LKR�ǔ!CF'
ƙƞț3 68%3§ˑ
ň̦ʍ.�*'
2015ƙƞ4Ħμ§ˑǨ˻2Ŷ -	8Ü 6490� LKR.ň̦ʍ4 86%.
�*'
Ʊ*-	Ř˪ιƝ CKDufaWyR�a3§ˑ.	�˓Ɏņ RȌɟɎȺ/�o
s�NW�yM�f�ɟɎȺ3̾ÙźãIʭǟ"
%39�	¹ȱ	NGO	ŀΦȺΛˎ�
C3ǲǬ?�E�/�C	�FC3˦˺73͕ŔIʭǟ"
 
x`raƄΙ.4	Ũȩ	āʓΟ	ʡΟ	�k�ˎ3ȱĆʔ7 RȌɟɎȺI̦0
;

'	΋ƑΊ3�̘űƟ73Żņ RȌɟɎȺĸ3͕Ŕ?ʭǟ"
 
 

2-2-2 îŨEOjC 

(1)  RO ţĤĞęEOjC 
ĉ¡Ίƌ3ͮȞńŇ.4	ρʔɎ.�E¬ǋɎ2͡Ļ"EńŇÁɌ3 CKDuƿ̂�őÿ

 	%3Ŷˏ�Ķ˯3͇λ/1*-�E
ĦńŇ3 CKDu I§Μ"E'>	MCPWS /
NWS&DB 4	Ř˪ιƝ CKDufaWyR�a3§ˑ.	ĉ¡Ίƌ2 RȌɟɎc�f�
I̾˻ 	¬ǋɎIŪä.ɩɟ1Ɏ2 -ńŇÁɌ2˩Ɏ"E©ȱI̦*-�E
[��

pkM�3 RȌɟɎc�f�4 CBO�;ķ 	NWS&DB�̾˻	˒ ʐI̦1*-�E
 
Ǒ

ʏń͈Ȩ3˨ȣ	RO ̏ɟɎȺ2Λ -	¶�3ĴλIǗ�-�D	%3͇λ2ŶƸ 
'ɟɎȺ3ȎĚ�͇λ.�E�/�ȈC�21*'
 
• RȌ�σ�'>	RȌɟɎȺ3Ëȭ�σ�
 
• RȌ3ɟɎȺ3͕Ŕ��T�4	��ko�aÂõ3]�xaI̦*-�1�
 
• ėɎ3 Caˎ�´ʳ 	RȌ� 1ƙ¿.Ç�171E
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• RȌI¯ǫ"E͛ʔ�1�'>	¯ǫ$#2Ç*-�E'>ėɎ�Čï2ɟĈ�
F1�
 

• RȌ3ɹ˵Ɏ3ǤɎ�	ėɎ3 20�40%IĒ>E
ĉ¡Ίƌ4¥ʆńŇ.	Ɨ5
+3'>ɹ˵Ɏ3ǤɎ�?*'�1�
 

• ̡ͮ@Π̝ú	ĈŨ̅Ǿ4 RȌ.ūä2ΠĘ.�1�
 
• RȌ.ɻ΀ 'Ɏ4	�ƞ˩Ɏʔf�W2͗>CF	˩Ɏ�FE
ŏˢɈ̞ -

�1�'>	˩Ɏf�W.�̘ˤ̞ˎ�őɆ"E
 
Ǒ
ʉ2Ĵλ/1*-�E34	¶�3 3ɿ.�E
 

Ǒ
) RO ţ�/EóĞ�-"!�&� 

ɹƞ3ʞ1Eª+3ɤÂ� RȌIΥ--�Eōĥ	ɣͶł3Ə2B*-ɹƞ3À
�ɤÂ�Cɹƞ3σ�ɤÂ7/̓ʂ2ˠɎ�˂ą -	ɹƞIĦˎ2Î/0/"

E
�3/� RȌ3Ż�1ˈIɤÂ�"DǕ�-ɣî"Eʏ͐��ɣͶ
.�
E
��.��ˠʈIĩ=Ɏ
3Ȃ2ɣͶłI�ĺEłþIÿ�E/	%3¡2ĩ

;FE�V�N1Ɏ
3<� RȌ3ěŶÖ2ǘ ǌ�F-�7
RȌ4	Ɏ4͸
"�F0�ˠʈ4͸�1�̏13.	�0�0ʏ͐�͡�E
�3ōĥ4	͸ƕ3

�ɣͶ
/4͵ȂĨ2ɤÂ�˂ą"E3.�͵ɣͶ
/�0
ψľ 22ęʃω 
 

 
c 22Ǒ ƟĄƠęƌȷ¹õ 

Ǒ
˨ȣʨ2��ˠʈIĩ=Ɏ
3Ȃ24ȑ2�ˠʈ3ɹƞ�σ71*'ɤÂ�ɅD	

ěŶÖ24ȑ2Α�ő�'�ˠ˘1Ɏ
�ɅE
�0 '²˦<.�Ūä.ɩɟ1

ρǾɎ
IʒʓψͺɎω"E�	�ˠʈ3ɹƞ�σ71*'ɤÂ�ǤɎ�FE
ĉ

¡Ίƌ.4	Ɨ5+3'>	�3ǤɎ�?*'�1�/	Ĵλ21*-�E
 
 


 Ca ō�vł�/RO ţ� 1 Õ{A��&�&0 
RȌ4σμ.	��ko�aȍ3¯ǫ͛ʔ3͑Ǚ�Ĵλ/1*-�E
RȌ4	
Ť3Ř���˞ 0.0001�W��.	Ɏïţ(�I͸ 	NS�@ŏν10Ɏ¶Ŗ3
�ˠʈ4Ͷ΀ 1�ƽ͝IǞ+̏3�/.�E
ľ 232ʾ"B02	�̘ˤ̞	ͮ
̡	Π̝ú@yiˢIΠĘ.�	¬ǋɎ	ήɎ	Ƌ@ɑ3Ɏ10IŪä.ɩɟ1ρ

ǾɎ2.�E
ĉ¡Ί3ρǾėɎ4	Ca3ĩȖΑ�ŗ��Y�a��E
T�_O
�4	RȌ2´ʳ 	ƽ̉�À�"E
1ƙ¶é2¯ǫ"EY�a?�E�	%3
͛ʔ͑Ǚ�Ř�1Ĵλ/1*-�E
 

Ǒ

�

�

�

�
�

RO


��
��

�


���	�

���
� �
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c 23Ǒ Ô~ĔƔȷƟĄƠ ROŤȺvȺtȧȬòƚ 

Ǒ
� RO ţĤĞęE�ď�Ƣ� 

RȌɟɎĸ4	RȌ�σ��/�CËȭ�σ7	ΰ̲2Ƹ�E'>24	Ëȭ3Ū�
ɟɎȺ3źã�ɏ>CF-�E
 

MCPWS 4	RO ̏ɟɎȺ��̼3ĴλIǗ�-�E�/�C	BDËȭ�Ū�os�
NW�yM�f�ɟɎȺ3źãIȰ̺ -�E
MCPWS 3ȼŬ2γ͉ 'Φ?	ȎĚ�
Ů́©ȱ.	os�NW�yM�f�ɟɎȺ3ȎĚŮ́©ȱI̦1*-Ƚ �/3̲͊I

Ğ�'
 
os�NW�yM�f�4	yM�f�3Ëȭ�Ū��/�C	Ëȭ4 RȌɟɎȺB

DŪ71E
os�NW�yM�f�4	�W��đ¿3ˈ�ʁǺ2ˊ�'˸˭yM�f

�.�E
yM�f�2͸Ɏ -	ʕ ̞@σïţ3�ˠʈ͝IΠĘ"E
̍ 3Ʈ4	RȌ
BDŘ��
yM�f�13.	RȌ3B02ɹ˵ɎIǤɎ 1�
 � 	yiˢ@	
̡ͮ�Π̝úIΠĘ"E�/4îȠ1�
 
Ǒ

%�.	Emax4	ȎĚ�Ů́©ȱ.	ùíʐ̾Ù/ -NS�¯ǫȹ̊yM�f�I̭
Ù '�˓Ɏņ RȌɟɎȺ/	�os�NW�yM�f�ɟɎȺ3ȎĚ�Ů́©ȱIǪ
ȯ"E�// '
Æ$-	ʏńə°/Ǫǯ -	��ko�aÂõIǻ�E
 
̡ͮ@Π̝ú	ĈŨ̅Ǿ�NS�Ĉ -�Eōĥ24	RȌ.?ūä2ΠĘ.�1�


NS�¯ǫȹ̊4	ĥǈȹ̊3�˄.	¢2ʮƮ 1mm ¶�3˙ʊ.ôʔ�FE
σïţ
3ïţΖ�ˮʭȴͺIĝE'>	Ɏ@NS�3ɣͶ�Ųȉ.�D	ɝƽɾ103Īʳú/

Ħȵ	Ř�1ɋ̪γˇIǞ+
NS�¯ǫȹ̊¡3ĿŭNS�/ȵ�1ɵɤ¡3ŶˌNS

�ψ¯ǫ�FENS�ω/3Īʳ3ƏIôʔ"E�/2B*-、�ˠʈ͝IΠĘ"E
N
S�ĈÍͼúIɨÿ"E�/.	̡ͮ	Π̝úIΠĘ"E�/�îȠE
 
Ǒ

�˓Ɏņ RȌɟɎȺ4	P433̪ 13 Ɏ͝ȰȨ˨ȣ3	TDS�ŊɳÔ 500mg/ℓI͢�
E¬ǋ�	Fψyiˢω�ŊɳÔ3 1.00mg/ℓI͢�E¬ǋ2̾˻"E
ŊɳÔIW�L"
E¬ǋ24	�os�NW�yM�f�ɟɎȺI̾˻"E
 
Ž	̡ͮ	Π̝úIΠĘ"ENS�ĈÍͼú4	̡ͮ	Π̝ú3ǈïIʉŭ"EƷ̲�

�E
̡ͮ	Π̝ú3̯ı3˄ν4ŗ7	̯ı2BDǈï�ʞ1E
Ĥ¬ǋ.	ŗǺ3ͮ

̡	Π̝úɊ2ĩȖ"Eǈï�ĩ;FE�IïȢ"E24	ŗŘ1͛ʔ/ȍΚ���Dʏ

Ůʨ.1�
Ʊ*-	Ř˪ιƝ CKDufaWyR�a/ NWS&DB�ǟŭ"E̡ͮ	Π̝
úIΠĘ"ENS�ĈÍͼúIɨÿ"ENS�¯ǫȹ̊yM�f�I̭Ù"E
 
Ǒ
Ǒ
(2)  í�ÙË¶ RO ţĤĞ¯EOjC 

NWSχDB2BE/	ͮȞńŇ3Ũȩ@āʓΟ3ŘĎ�	¬ǋɎ�ρʔɎ.�E
 
ʏń͈Ȩ.	Thalawa DSD Kumbukgahawewa GND HelabawewapȞI͈Ȩ '
NWS&DB

�Ȟ�CǺ KmάF'f�W×3¬ǋɎIȞ3˩ɎŎ2��{Li{ 	ŏˢIɨÿ 1
�.ĤűƟ2˩Ɏ -�E
ŻŨȩ.Ɏ΁Ɏ3ïȢI̦*'
Ɏ΁Ɏ3 TDS 4	471ppm
.�*'
ρǾɎŊɳ 500mg/�ψ�ppmωψȔŘω4W�L -�E�	ρǾɎ/ -4�΃ð
.�D	ȞɌ4ρǾɎ/ -4Çʔ -�1�
 

Rajarata University3 Channa JayasumanaǸǣ2BF5	CKDu3ƿ̂3 80%�ʘƽ	20%
�ŝƽ.�D	ƙυ4 40ɂ�50ɂ3Ɔ/̜ƙƆ�ŗ�
ĉ¡Ίƌ3 10-12ɂ3 10%�	

B��
 
���! 5&�

���!
���!
#4/)&)4!
����%!1�

DDT8��9 
��	
 
-� 
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���
� 
�� 
"*0!1 
��� 
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.(��
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CKDu3àÒ��E/3�/.�E
 
Ʊ*-	şŢ	ȁʒâ	Ż�¡Ũʒ73Ūä1Ɏ3É˩�͇λ.�D	Ũȩ@ʡΟˎ7

ǎąƥŻņ RȌɟɎĸI̾˻"E©4ʏń3p�b2΃ĥ"E
 
³Ȃ	ȄŦ3 RȌɟɎȺ4	RȌ3¯ǫˎ3��ko�a	ǶΧ73ŶƸ�	Čï2

.�1�/�0͇λ��E
ǎąƥŻņ RȌɟɎĸIȎĚ B0/"F5	Ǻ�ŗ71
E©?�D	ʏȍɿ.4	��ko�aÂõ�ǻ*-�1��/�C΃ɀ2˒ʐ�F-�

E�	RȌ3¯ǫ�Ʒ̲�ˎ3hPiWI̦0�/4έ �
 
Ʊ*-	ȎĚ�Ů́©ȱ3ǪȯI̳ĥH$E�// '
x`raƄΙ.	��ko�

aÂõ�ǻ*-�C	ǎąƥŻņ RȌɟɎĸ3͕ŔIΙŠ"E�// '
 
Ǒ

³Ȃ	CKDuŶˏ/ -	΋Ƒ̹ʚ�ɎÉ˩ʰƙŌ 20162̼ͬ�F'	�{�`PWm
όCKDu 3ƬζIĞ�-�EńŇ73Ūä1ρǾɎ3É˩
.4	RO {��mIŨȩ2
̾˻ -�E
 

ʃ 2015ƙ24 83Ģ3 RO{��mIŨȩ2̾˻
 
ʃ 2016ƙ24 94Ģ3 RO{��mIŨȩ2̾˻
 

;'	ʏń͈Ȩ.4	Mahavilachchiya DSD Nelumvila GND3Ż¡Ũȩ.4	ρʔɎ.�
E¬ǋɎ3 TDS� 435ppm.�*'
ɌΚ¹ȱ�CĢɯ̯3 0.5m3/h3 RȌɟɎȺ�ų
͟�F	̓ ;ͩ¡.�*'
_�c�oŘ˪ι�C4	���o��Ƒ3 Polonnaruwa Royal 
School2 RȌɟɎȺI̾˻ 	̓ςI̦0B0̲͊��*'
 
Ǒ

Ʊ*-	x`raƄΙ.4	ʡΟ@ŻŨȩ7?	�˓Ɏņ RȌɟɎȺ/�os�NW
�yM�f�ɟɎȺ3͕Ŕ?��10
 

 
2-2-3 Ŭ­iîŨEįß 

(1)  ŐĞ¶ RO ţĤĞę 
• ųśÊżE¡Ğ 

ʃ yiˢIĩ<	TSD	Ca	Mg3ǺÔ�Ř��ėɎ 
• B\I;ƣtĖƤ 

ʃ ɸDˎ3�ˠʈIΠĘ"EʸyM�f�	ĈŨʈ͝@̡ͮ	Π̝úˎIΠĘ"
ENS�¯ǫȹ̊yM�f�I̭Ù 

ʃ viY�`ņ/ -˟ı 
 

Ǒ
Ų 5Ǒ łõj ROŤĂõìȺ�è 

ɝɌɱ ROŤĂõì 
Ăõ�Ư 0.5m3/Ð 
ƠƧʕʒʖʝ 0.0001 ʙʔʛʜ�� 
ĐŖõ NõȺ 20%��(Ò�) 
ǄĊ AC230V 50Hz 
Ǆô�Ư 5Kw�� 
Ƽ�ŴŚ ROŤÿĂŴŚ 

Ĭʘʐʚʗʑ 
ʒʓʜ�¾ëšʘʐʚʗ(ÿĂʃ5ĜìŠ�ȧ) 
oŉąCŴŚ 
ǎÈõŏõɝʁɒ 
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c 24Ǒ łõj ROŤĂõìȺìaç°c 

Ǒ
Ǒ

 Ǒ
6ī 8Ǒ łõj ROŤĂõì 

Ǒ
• įß 

ʃ viY�`ņώ[�vWm2˦<��'ʊǅ.˟ı�FE3.	̾˻	��k
o�a�Ųȉψ̾˻ƍ©șΚ4Ďȅω 

ʃ ˓ɎņɟɎȺώNS�¯ǫȹ̊yM�f�/˦<ĥH$E�/.ėɎ3 80%¶
�3ɟɎÉ˩�ġ̉ 

ʃ RȌ3ΗŷįĈώNS�¯ǫȹ̊yM�f�/	RȌɜɟ̭˻/I˦<ĥH
$	σË1 RȌ3¯ǫIȔÀ 3 ƙΚ�̲/"E�/.��ko�a[amI
Àɬ 

ʃ NS�¯ǫȹ̊yM�f�.	Ca / Mg I©ùΠĘ"E
RO ̏ɜɟ̭˻.	
RȌ3̪γ2´�' Ca	MgIɜɟ -ΠĘ"E
 

ʃ ŏˢɨÿώˣŖ˲Ɉ̞2ÿ�-ŏˢɨÿ̭˻Iͳÿ"E�/.˩Ɏf�Wé.
3Ϋ̞3˷ɆIǓõ 

ʃ NS�¯ǫȹ̊yM�f�ώNS�ĈÍͼúɨÿ2BE̡ͮ	Π̝úˎ3©ù
ΠĘ 
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(2)  NQ_R;gX4fFjĤĞę 
• ųśÊżE¡Ğ 

ʃ yiˢIĩ<	TSD	Ca	Mg3ǺÔ�Ř��ėɎ 
• B\I;ƣtĖƤ 

ʃ ɸDˎ3�ˠʈIΠĘ"EʸyM�f�	ĈŨʈ͝@̡ͮ	Π̝úˎIΠĘ"
ENS�¯ǫȹ̊yM�f�I̭Ù 

ʃ viY�`ņ/ -˟ı 
Ǒ

Ų 6Ǒ ɥɩɴɌɒɿɯɋɽɝʄĂõìȺ�è 
ɝɌɱ ɥɩɴɌɒɿɯɋɽɝʄĂõì 
Ăõ�Ư 0.5m3/Ð 
ƠƧʕʒʖʝ 0.04 ʙʔʛʜ�� 
ĐŖõ ¹8ȭȸȡ 
ǄĊ AC230V 50Hz 
Ǆô�Ư 5Kw�� 
Ƽ�ŴŚ Ĭʘʐʚʗʑ 

ʒʓʜ�¾ëšʘʐʚʗʑ(ÿĂʃ5ĜìŠ�ȧ) 
oŉąCŴŚ 
ǎÈõŏõɝʁɒ 

Ǒ

 
c 25Ǒ ɥɩɴɌɒɿɯɋɽɝʄĂõìȺìaç°c 

Ǒ
• įß 

ʃ viY�`ņώ[�vWm2˦<��'ʊǅ.˟ı�FE3.	̾˻	��k
o�a�Ųȉψ̾˻ƍ©șΚ4Ďȅω 

ʃ ˓ɎņɟɎȺώos�NW�yM�f�ɟɎȺ4ėɎ39: 100%IɟɎ/ -
É˩ 

ʃ ŏˢɨÿώˣŖ˲Ɉ̞2ÿ�-ŏˢɨÿ̭˻Iͳÿ"E�/.˩Ɏf�Wé.
3Ϋ̞3˷ɆIǓõ 

ʃ NS�¯ǫȹ̊yM�f�ώNS�ĈÍͼúɨÿ2BE̡ͮ	Π̝úˎ3©ù
ΠĘ 
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2-2-4  ž¿Çř 

ʃ ŀé  ŻņɣͶ̏ɟɎĸ 5,000Ģ 
ʃ ɢŖ� Q`{m 15m3/h 2Ģ	rv��2˟ı 5m3/h 1Ģ 

}mo�ώίąƥŻņɣͶ̏ɟɎĸIeWh��ʰͮȞʑǪ̋ʒɟɎc

�f�2 300Ģ
Ǒ
Ǒ

Ǒòƚ-�¨Ǒ
ʏŃ	ĉ¡Ίƌ3źã�F-�E RO ̏ɟɎȺ3ɟɎy��Iľ 26 2ìʲIìʲ 9 2

ʾ"
ȄŦ3 RȌɟɎȺ4	¶�3ĴλIǗ�-�E
 
Ǒ

 Ǒ
c 26Ǒ ɊɷɼɐŶ ROŤĂõìȹɃɆǎÈõŶơɯɿʄ 

Ǒ
 

  
6ī 9Ǒ ŃeŶȺ ROŤĂõì 

 
Ǒ

• RȌ�σμ.�D	RȌɟɎȺ3Ëȭ�σ�
;'	¯ǫʔ3 RȌ�σ7
CBO2/*-%3͛ʔ͑Ǚ�ļέ.�E
 

• ʸyM�f�	T���yM�f�	RȌ.ȴǈ�F-�D	v�j�u�u�
.	ʏō.3˦<ˌ-2 2ȅΚIȖ"E
 

• ��T�4	Ίı3͕Ŕ3<.	��ko�a3]�xaI̦*-�1�
 

RO�

�
�����

��

�����

���

���


��

���

�	����

���
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• RȌ3ɹ˵Ɏ3ǤɎ�	ėɎ3 20�40%IĒ>E
ĉ¡Ίƌ4¥ʆńŇ.	Ɨ5
+�ˬ�-�E�/?�D	ɹ˵Ɏ3ǤɎ�”0”�	%F2ͱ�ɟɎȺ3źã�ȗ
;F-�E
 

• RȌɟɎȺ4NS�Ĉ -�E̡ͮ@Π̝ú4 RȌ.4	ΠĘ.�1�
 
• ĉ¡Ίƌ3ėɎ24	Ca�ŗ7ĩ;FEY�a�ŗ�
RȌ2	Ca´ʳ 	1ƙ

¿.Ç�171E
;'	RȌI¯ǫ"E͛ʔ�1�'>	Ca�´ʳ ' RȌ
�%3;;Çʔ�F-	ėɎ�Čï2ɟĈ�F1�
 

• RȌ.ɻ΀ 'Ɏ4	�ƞ˩Ɏʔf�W2͗>CF	˩Ɏ�FE
ŏˢɈ̞ -
�1�'>	˩Ɏf�W.�̘ˤ̞ˎ�őɆ"E
 

 
Emax3�˓Ɏņ RȌɟɎȺ/	�os�NW�yM�f�ɟɎȺ3ɋͫÝ¿ƽI̪ 7

2ʾ"
 
Ǒ

Ų 7 òƚ-�¨Ǒ  
ǊĨ òƚ-�¨ 

çơ 2ȵȺŴŚʃƫŁɉ��GȭȵŇ]ȯɆȫȷȶȝɕʁɬɒɣȶſŚʃ

ɷʁɡɥʁəȦ�Îȸɗəɡɶɉ}ę 

łõ Ɍɏʁ�¾ëšɯɋɽɝʄɉſŚȭȝ?7Ěȶ�ňĔɉƾOȯɆȫ

ȷȶȝROŤȺĐŖõȺ¹õɉ�ȸȨȭȲłõɝɌɱ 

ƪ]�¾�\ 

Ɍɏʁ�¾ëšɯɋɽɝȷ ROŤÿĂŴŚȺŌƝȹɃɆ ROŤ�
¾�\Ⱥ�ƶ(Ò� 3�) 
Ɍɏʁ�¾ëšɯɋɽɝʄÿĂŴŚʃ5ĜƃŭąCȹɃɆɯɋɽɝ

ʄ�\Ⱥ�ƶ 
{2¨ oŉąCȹɃɆŏõɝʁɒ4ȶȺǁūŘðƻî 

ƜŭʃƾŪ@Ⱥƾ

O 

Ɍɏʁ�¾ëš5ĜŴŚȺŭ@ɝʁɒȹȝƜŭʃƾŪ@ɉƾOȯɆ

ȺȹƩ:ȸŭ@ɂąCȭȵɌɏʁGȭȵȝɌɏʁ�¾ëšɯɋɽɝ

ʄȶƾOȯɆȞ 

ɷʁɡɥʁəɕəɣ ƪ]�¾�\Ⱥ�ƶȹɃɆɕəɣ�ćʆĕȹ ROŤ�¾ɕəɣʇ 

ƦƘʃ%zʃŁĚ ęh½À�åȹɃɆ�Ʒ�Ⱥş°ȷ%zʃŁĚÅşȺ¤� 
Ǒ
 
2-3 Ŭ­iîŨEƋ¨â 

2-3-1 Ĕŭ 

Ř˪ιfaWyR�a2BF5	ĉ¡Ίƌ3 1,266č°ψ2012ƙω3°ğ30)	CKD
3ĔΣƽ�σ�ńŇ2 70,000°3 CKD/CKDuƿ̂�ƁE/̳ˇ?CF-�E
%3Ŷˏ
/ -	ĉ¡Ίƌ3ͮȞńŇ.4	Ȟ3ÁɌ˦˺.�E CBO�;ķ"E	RȌɟɎc�
f�3̾˻�̦HF-�E
RȌɟɎc�f�4	NWS&DB	a���TɢͧĚ6ɌΚ
¹ȱ�%F&F 128	100Ě6 50�ǍƤ̾ '2΀�1�
 

MCPWS 4	NWS&DB IŮȃȺΛ/ -	Ř˪ιƝ CKDu faWyR�a3§ˑ.	
CKDu§ΜŶˏ/ - 2013ƙ�C 300�500�Ɣ2 1ːǍ	̪ 82ʾ" 128ːǍ2ľ 27	
ìʲ 102ʾ" RȌɟɎc�f�I̾˻ 	ύ�Ɣ2ρʔ2 20�˩Ɏ"E{�`PWmI
Ůȃ -�E
ρǾɎ3Ʒ̲Α4 500�Ɣ x 20�. 10m3/ȅ.�E
c�f�3ˆÛȍΚ4
20ȍΚ13.	RȌɟɎȺ3ͺɎ̉þ4	0.5m3/h�ȶɳ²ȵ.�E
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ũ 8�  NWS&DB E RO ţĤĞahFj 

 
Ǒ

 
c 27Ǒ ɕɵɺɦɡɋʄROŤĂõɚʁɝʄȺĂõɗəɡɶ 

� DSD ����
�&����
���

�
���

989 128

Anuradhapura 694 77

Galenbindunuwewa 41 6
Galnewa 30 2
Horowpothana 38 6
Ipalogama 32 0
Kahatagasdigiliya 40 7
Kebithigollewa 26 2

: Kekirawa 53 1
Mahavilachchiya 17 9
Medawachchiya 37 12
Mihinthale 25 0
Nachchadoowa 19 0
Nochchiyagama 36 1
Nuwaragam Palatha Central 40 6
Nuwaragam Palatha East 29 0
Padaviya 15 6
Palagala 35 0
Palugaswewa 16 0
Rajanganaya 21 1
Rambewa 38 10
Thalawa 39 3
Thambuttegama 26 4
Thirappane 41 1

Polonnaruwa 295 51
Dimbulagala 56 12
Elahera 28 7
Hingurakgoda 53 1
Lankapura 28 5
Medirigiriya 45 16
Thamankaduwa 55 0
Welikanda 30 10

����
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ROŤĂõɚʁɝʄȺəɝɠɯ ŏõĖü 

6ī 10Ǒ ɕɵɺɦɡɋʄȺ ROŤĂõɚʁɝʄ 
Ǒ

NWSχDB 4	Lq��g{�ʱ3�B% 2003ńŇ/���o��ʱ3 1003ńŇ4
Ț(ǎ+�#3ʊɘ.	RO{��mƤ̾�ƼĆ.�E/ -�E
 
ʏŃÇʔ -�EL��T̯4	Ό˒�̰Ϋ.̾˻2ǎΚĝEˎ3ĴλIǗ�-�E


;'	RO ̏73 CaMg 3´ʳ	˩Ɏf�W.3ˤ̞�uWk�L3őɆ/�*'ĴλI
Ǘ�-�E
NWS&DB 4	[amvyR���a�̙7	̾˻/��ko�a�˖đ1
RȌɟɎȺ3źãIȗJ.�E
Emax3�˓Ɏņ RȌɟɎȺ/	�os�NW�yM
�f�ɟɎȺ2șƯIų$-�D	ʏń3p�b2΃ĥ"E
 
;'	NWSχDB2BE/	ͮ ȞńŇ3Ũȩ@āʓΟ3ŘĎ�	¬ǋɎ�ρʔɎ.�E


¤â	ţÉ	şŢ2Ūä1ɎIǪÉ"E�/��ġȻ.�E�	¬ǋɎIɟĈ"E[am

vyR���b3̙�ɟɎȺ�ʁ�
 
Rajarata University3 Channa JayasumanaǸǣ2BF5	CKDu3ƿ̂3 80%�ʘƽ	20%

�ŝƽ.�D	ƙυ4 40ɂ�50ɂ3Ɔ/̜ƙƆ�ŗ�
ĉ¡Ίƌ3 10-12ɂ3 10%�	
CKDu3àÒ��E/3�/.�E
 
Ʊ*-	şŢ	ȁʒâ	Ż�¡Ũʒ73Ūä1Ɏ3É˩�͇λ.�D	Ũȩ@ʡΟˎ7

3�˓Ɏņ RȌɟɎȺ/	�os�NW�yM�f�ɟɎȺ4	ʏń3p�b2΃ĥ"
E
 
Ǒ

ǎąƥ RȌɟɎĸ?	şŢ	ȁʒâ	Ż�¡Ũʒ73Ūä1Ɏ3É˩/�0p�b2
΃ĥ"E
³Ȃ	ȄŦ3 RO ̏ɟɎȺ4	RO ̏3¯ǫˎ3��ko�a	ǶΧ73ŶƸ
�	Čï2.�1�/�0͇λ��E
ǎąƥ RȌɟɎĸIȎĚ B0/"F5	Ǻ�
ŗ71E©?�D	��ko�a	ǶΧ73ŶƸ�͇λ/̸�E
 

 
2-3-2  Ŭ­iîŨEĒŴģ� 

(1)  ĒŴģ�EĔŭ 
Ȱ́ɝą/ -	ǽʌ͈Ȩ	ʏń͈Ȩ	ŮȺ2BEȰ́ɝąI̦*'
ʏń͈Ȩ4	2017

ƙ 9ȕ	2018ƙ 1 ȕ 3 2 ĺ̦*'
ŮȺ2BEȰ́ɝą4	MCPWS3Ǫȯ.	2017ƙ
9ȕ2Ȱ́ɝąʔ3 RȌɟɎȺ 2Ģ	ǎąƥ RȌɟɎĸ 10ĢI_�c�oŘ˪ι2ų
͟ ψìʲ 11ęʃω	¶�3Ȱ́ɝąI̦1*'
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6ī 11 ɗɼɚʄɥtŐǋȽȺ�ƕ 

 
(2)  ýĲźČiUPeh<źČ 
P Rajarata University E Channa Jayasumana üò 

Rajarata University3 Channa JayasumanaǸǣ2w���XI̦�	RO ̏ɟɎȺ2Λ"
E͋ǽ5Iãǎ '
ȳ̲4�̼3͸D.�E
 

 
• Ĕŭ 

ƲǍǌǑƩƎ��Ģú�ÙĮ[]ƉŰƜ;	ŕ�ƍŴűƈŮV 28ƍĆſ 10ŵ�Ǝ ROǄ
ǌǑƺƊ 1ŵ�ƎƣƨǑ�£ĤǄǌǑƺƎǊǑƹƻǑƲƍ"ƜľÀƠr°Žƃůį 9ƍľÀŽƃ
ĸ(ƎÉĲƠŮį 10ƍǊǑƹƻǑƲƎÉĲƠĆſů 

ROĤƎ�£µº4®ƎƃƕƎŮROÔƎÔŃ_äƎĸpĊŮŔ3ƌ�£ƠĮŲǇƼǋƢ
ǎŮ�ÊƎĸpŶ�Ĳ�ƠĆOŽƈűƜů 

ROǄǌǑƺƎ8ðƏ TDSǕppmǖƉĻ ŽƃŶŮ@ÔƎ�\ 498ppmƍvŽƈ ROÔƎ�
\Ŷ 28ppm ƊũűÚÔ8ðƠĆŽƃůTDSƏgŸƎ ROǄǌǑƺƉ�öżƝƈűƜÔÚ:Ǝ
ć�Ơįſ�ƇƎ¹8ƌ�ÊƉƏŰƜŶŮÍøŌĬŮŘŚ~ŮưǍƩƌƋƏ2½żƝƈűƌű

ƎƉŮĚvÿƌÚ:�ÊƉƏƌűů 
ROǄǌǑƺƎǊǑƹƻǑƲƏI�ƉƒƅƒƅƉŰƛŮƂƎė¾ŮTDSƎ%ƍƖƐƚƇŷŶh

ŷŸįƝƈűƜůŻƎĲUƊŽƈƏŮǊǑƹƻǑƲ��ğŶ�ŲƑŷę�ÿƌǄǐƺƮǎŶmZŽ

ƈűƌűŻƊƗŮ��ğŶ=2ƌ�xƗĶěƠFŹƈűƌűŻƊƌƋŶ�źƚƝƜů 
 
 

Ǒ
c 28Ǒ ROɱɻʁɣƊÞ�Ś 

ǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑ
ǠǑ ǶȃȓȃȏȐȃǑȍȐȋȍȐȇȐǑȎȊǿȌȑǑȋǿȇȌȑȃȌǿȌȁȃǑǿȌȂǑȃȄʅȁǿȁȖǑȇȌǑȁȆȏȍȌȇȁǑȉȇȂȌȃȖǑȂȇȐȃǿȐȃǑȃȌȂȃȋȇȁǑȏȃȅȇȍȌǑȇȌǑǷȏȇǑǱǿȌȉǿǑ



Ǒ 30 

 Ų 9Ǒ ƊÞȭȲ ROɱɻʁɣȺæŷ 

 
Ǒ

Ų 10Ǒ ROɱɻʁɣɷʁɡɥʁəȺæŷ 
No. ɱɻʁɣÁåÖƹ RO ɯɋɽɝȺ�¾ȿȲȻ 

ÿĂȺ´ºȥɅ 
RO ɯɋɽɝ 
ÿĂǌ� 

RO ɯɋɽɝ 
�¾ǌ� 

1 1� õȺ[ȹƺȯɆũª ñÌ 	x 3ȥÓʈǃx 5ȥÓ 
2 2� Ǐ TDSʈ³ÔŜȻņ 40ȶ

œ· 
TDSȦ 40ɉƖȣɆȷ
ÿĂ 

2�ñ 

3 4ȥÓ ƣñȺ TDS ñÌ ×�¾ 
4 1.5� ÓñȺ TDSʈ[ 1ÌȤȧ 6ȥÓñ 
5 1.5ȥÓ �ňĔɉƊȾɆȲɁȹõɟ

ɺʄɰɉuǀ0ŕȹ�ȵɆ 
1ÌȤȧ 6ȥÓñ 

ǡǑ ǝ ȥÓǑ ǸǩǷǑ ǜ ÌȤȧǑ ×�¾Ǒ

ǢǑ ǜ �×ĉǗǑǡ ȥÓǑ [Ǒ ǝǘǞ ȥÓȤȧǑ ×�¾Ǒ

ǣǑ ǜ �ǗǑǣ ȥÓǑ [Ǒ ǝ ƣƹȤȧǑ ×�¾Ǒ

ǤǑ ǝ �×ĉǑ õȺ[ʈɱɻʁɣȺĦȯɆ

ǈǑ

ǝ ƣƹȤȧǑ ǡ ȥÓñǑ

ǜǛǑ ǝ �×ĉǑ ǶǴ ɱɻʁɣȥɄȺȢȸɅ

ǈǑ

ñƣǑ ñ�Ǒ

ǜǜǑ ǜ �×ĉǗǑǡ ȥÓǑ [Ǒ ñÌǑ ×�¾Ǒ

Ǒ
Ǒ

;'	Channa JayasumanaǸǣ2BF5	CKDu3ƿ̂3 20%�ŝƽ.�D	̡ͮ�Π̝
ú3ǹƒ(�.417	ρǾɎ	ȣŮ	[�3ǰĝ?Ƭζ��E/Ͳ8-�E
ƙυ4 40
ɂ�50ɂ3Ɔ/̜ƙƆ�ŗ�
ĉ¡Ίƌ3 10-12ɂ3 10%�	CKDu3àÒ��E/3�
/.�E
Ʊ*-	şŢ	ȁʒâ	Ż�¡Ũʒ73Ūä1Ɏ3É˩�͇λ.�E
 

7; �(

@2/A >� 
� Rs/L �+ RO+
Dimutu
Prajamula
Sanvidana,
Randuwa,

CBO 2000- 5000-

Pemaduwa (CBO) 3000 6000

*<7; 1000-

(*<) 2000
Saubhagya
Prajamula
Sanvidana,

CBO

365 Mannar
junction (CBO)

�)34

(CBO)

�#34

(CBO)

�%"�

@�%"�A

�' �)34/CBO

3�	
� (�')

��"�

(�')
Padavi tract
10 Tissa
college, Padavi
Sri

��"�

Tissapura (�')

�' ��"�

3�	
� (�')

�%"� �0.$

(�') ���B

374 28111

Sri Pavadavi
13 Vidyalaya,
Sri Thissapura
(��
�!5)

�' ,�� 200 200

16

10

Padavi tract
11–12 Maha
Vidyalaya. Sri
Tissapura

�+9 600-800 1000 �0.$ 227.6 10

�0/8=�*
.$

293 12

9 �' ,�� 100 150-200 �0/8=�*
.$

386.3

8

Tricomalee
North Padavi
Gamunupura
primary college

�' �+9 600 700

52

7

Tricomalee
North Padavi
Pallugahawan
guwa Maha
Vidyalaya

2�� 500 500 �0.$ 376 18

386.3 38

6

Pradeshiya
Sabha
shopping
complex,

1*? 2�� 800 1200 � 386.3

.$ 871 65.3

5
Padavi,
Pallugaswang
uwa

1*? 2�� 2500 2500 �

4

Sri
Bodhriukhkar
amaya, tract
2, Pemaduwa

� ,�� 1000 1000

906.7 48

3 1*? ,�� 500 500 2 494 9

2
Police station
road,
Pemaduwa

*< 2�� 500 2

1 1*? ,�� � 655.7 19.7

No. � � 12 �+
+-6&: (L) TDS (ppm)
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R  Ğƀĩ�ņº«Ă 

Ɏ͜ɲåʿψWater Resources Board¶�WRBω4	Lq��g{�ʱ3Medawachchiya 
DSD2��-ͅˤ1Ɏ͈͝ȨIŮȃ 	%3˨ȣI 2013ƙ2ŌĬ -�E6
ŗ73ʹˉ

.4	ʑŐ¡3yiˢ	Ɏ3ʻƞ	Ě6ΏΒƅψʉ2wˢω�̌̐ǭÚ/ĻȣΛÌ3�E

¢̲1ʑŐ̲Ļ.�E�/Iʼ͆ -�E
�3͈Ȩ3ʭʨ4	CKDu 3ƬζIĞ�-�
EMedawachchiya DSD3Ɏ͝IȈC�2"E�/.	̌ ̐ƿ̂/ΛÌ"Eń�Ɏ@ń̪Ɏ

3Ɏ͝IĈŨʨv���f/ΏΒƅ2+�-ïȢ '
 
wˢ3WHO3ŊɳÔ4	10ppb¶�.�E
ppb4	1m�¡2 10Üï3 1gI̪"đ¿

.�E
ľ 292ɠΊń�Ɏ3wˢɹƞïƒľIʾ"
ƘŅÔ4 5.11ppb	ȔσÔ4 11.26ppd

.�*'
 
 

 
�ÎƬWater Resources Board Home Page 

c 29Ǒ ƊÞ�ƌhkȷăƪh�õȺɭŉĐ�9�c 
 
�3͈Ȩ˨ȣ2Ŋ,�	WRB4¶�3©ηIǪ̸ -�Eώ 

ʃ ʿ»ʑŐ͋ʨ1ïȢ2Ŋ,�	Medawachchiya DSD 3 CKDƿ̂3 84%� 50Ǐ
¶�3ƙυ.�*'
 

ʃ ń�Ɏ¡3wˢ3ĩȖʍ4 2.67ppbϑ11.28ppb.�D	wˢ�̡ͮ2BDɎ3¡
2ɨÿ�F'�/4ȈC�.�E
 

ʃ ʊɘ�ǳĵ�F1�ΞD	Àı͝3̡ͮIʔ�E�/2BD	ŹȠ�C2ń�
Ɏ@ń̪Ɏ¡3wˢɹƞ4�ȇ"E.�G0
 

ʃ 128 3]�{�30) 76 3ń�Ɏ]�{�ψɠ¬ǋ/˒¬ǋω3wˢɹƞ4	
5~10ppb.�*'
 

ʃ σ�yiˢɹƞψ1.5mg/L¶�ω4 22]�{�.Ȱî�F'
 
ʃ ń�Ɏ¡3wˢɹƞ� CKDu2��EƬζ2+�-	ċʤŸΘű2B*-�C
2ͅˤ2ïȢ�FEƷ̲��E
 

ʃ ͮȱ2��-̡ͮ@ĈŨ̅ǾIɬC"�/Iͮű2ĭʵ"8�.�E
 
ʃ Ⱥ̅Ǿ@ΏΒƅIĩ;1�̡ͮ3ÇʔIŜĂ 	ͮȱƀψDepartment of 

AgricultureωI͸!-	%FCIÉ˩"8�.�E
Ūä.ʑŐ2Ý �̡ͮ�
amIÅǈ 	ͮű�͕Ŕȱ̂�CÀı͝3̡ͮIʮǧ͞ã.�17"EƷ̲

��E
 

ǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑ
6 Water Resources Board Home Page 
http://www.wrb.gov.lk/web/index.php?option=com_content&view=article&id=103&Itemid=59&lang=en 

Ǒ
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ʃ ̡ͮ3ÇʔIȔŻΞ2 	Ű̢IǓõ"E¼˪ʨ1ȂəIǦʔ"EB0ͮű2
ŜĂ"8�.�E
 

  
(3)  ĳµźČ 

ľ 302ʾ"ńŇ.	ρǾɎ3Ůǅ͈ȨI̦*'
 
°Κ3ρʔ2Ȕ΃1Ɏ4	Ä̹1ǈïIĩ;#	ȖŰ1ƴʒʈIĩ;1��/�ŊȜ.

�E
Ɏ2ĩ;FE�r��ï2+�-4	Ɏ¶Ŗ3πʈ2BDßï1ǰĝ�ġ̉.�E


%�.	ρʔ2΃ 'Ūä1Ɏ3ǟȶ3̶ɿ�Cä-3ɵ̷ʈψTDSϏTotal Dissolved Solidsώ
˰ɵ̷ĿƪʈϐωIĩ>'ÔIɭŭ '
 
òȀŊɳ4	¶�3͸D.�E7
 

000 � 049 ppmǗò�ÿƌŨ­Ô 
050 � 150 ppmǗĹtGġƌŨ­Ô 
151 � 300 ppm : Ũ­ÔƊŽƈƏ�Ŕ3 
500 ppm ��Ū ǗďWób#Ł|(EPA)3ȔŘ˰ɵ̷ʈ͝ɹƞ 

Ǒ

�3Ô3¡24	ć͋	Â2Ȗʩ/�FEʈ͝?ĩ;F-�E�	Ô�σ71E2+F

-	ρʔ2΃�1��ˠʈ�ŗ71Eʟ˾�σ;E	/�0˖ȉòȀ�ġ̉.�E
 
Ǒ

 
c 30 ǎÈõ}­ƊÞŀ³ 

 
) Thalawa DSD Kumbukgahawewa GND 

Helabawewap»ƠľÀŽƃů251��ƉŮ28�ƎĢĥû�ğŶűƜůNWS&DBŶ»ŵƚ
« KmŢƝƃƶǑƫ'Ǝ��ÔƠ»ƎĘÔ`Ǖ/Ă 12BìǖƍǆǑǄƢƸǄŽŮaĔƠß7
ŽƌűƉIs�ƍĘÔŽƈűƜůynÂƉÔŒÔƎ2½ƠĮƆƃǕ/Ă 13BìǖůÔŒÔƎ
TDSƏŮ471ppmƉŰƆƃůŨ­Ô_ä 500mg/ŬǕŭppmǖǕ·hǖƏƫǍƢŽƈűƜŶŮŨ­ÔƊŽ
ƈƏ�Ŕ3ƉŰƜů»ÒƃƅƖŮÔŒÔƏôØöÔƍ�űŮROĤÚÔƴǑƶǓŵƚĘÔŇƉ
ÔƠłeŽƍ¼ƃÔƠŨöŽƈűƜů ÃƏ 2LKR/ŬƉŰƜŶŮƂƝƠń+Ɖŷƌűs�Ɖ
ƏŮÔŒÔŵ��ÔƠŨöŽƈűƜůĢĥû�ğƎs�ƠķQŽƃǕ/Ă 14Bìǖů��Ô
Ǝ TDS2½%ƏŮ590ppmǕ/Ă 15BìǖƉŮ·hŨ­Ô_ä%ƠņųƈűƜůŻƎs�ƏŮ
ROĤÚÔƴǑƶǓŶ1¼ƜƒƉƏŮ��ÔƠŨöŽƈűƃů 

ǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑǑ
ǢǑ ȆȑȑȎǥǚǚȀȊȍȅǙȅȍȍǙȌȃǙȈȎǚȐȖȍȒȅǿȇǛǛǜǟǚȃǚǜȃȂǝǝǝȁǠǣȁǝǞǿǝȃȄȂǣǡǞȃǞǡǤȂǜǝǜǤǣȁǛǑ

�������

1

2

3

4

5

6

��������
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6ī 12Ǒ �õȺŏõn 

 

 

  
6ī 13Ǒ ÙȺ�yßȶõƨõɉƊÞ 

Ǒ

 
6ī 14Ǒ Ţťĥ©ŜȺ�� 
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6ī 15Ǒ Ɯ�Ⱥ
²ȶõƔɉƊÞ 
Ǒ

No.68 ROĤÚÔƴǑƶǓǕ/Ă 16BìǖƠľÀŽƃůNo.68ROĤÚÔƴǑƶǓƏŮCBO
Ŷ 990,000LKRǕ742,500.ǖŮ	iª�Ŷ 385,000LKRǕ288,750.ǖŮĵ 1,375,000LKR
Ǖ1,031,500.ǖƉ�ĸżƝƃů2016� 5¸ 25±ƍĉ�Ů528��ƍ ROÔƠ 1LKR/ŬƉłe
ŽƈűƜů 

Ǒ

 

  

6ī 16Ǒ No.68 ROŤĂõɚʁɝʄ 

Ǒ

Ǒ

 
6ī 17Ǒ ROŤĂõȺƏqɣɻɒɝ 

Ǒ  
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 Mihinthale DSD Seppukulama GND 
Seppukulama GND Ǝ CBOĘÔƴǑƶǓƏŮROĤÚÔSƠĸĜŽƈŮǆǑǄƢƸǄŽƃ

ÔƠÚÔŽƈŨ­ÔƠłeŽƈűƜǕ/Ă 18,19Bìǖů 
 

 

 

�Ł 18� CBO EŖĞ¼% CBO q�ì 
 

�Ł 19  CBO q�ì 
ƣRO ţĤĞę2ųś�#ơþĞ2ž

¿Ƥ 
Ǒ Ǒ

� Galenbidunuwewa DS Wannamkulama GND 
Wannamkulama GNDƎ CBOĘÔƴǑƶǓƏŮ2016� 12¸ 31±ƍĉ�ŽƃƐŵƛƉŰ

ƜŶŮÔãƏÛ��ƉƶǑƫƍš�ŽƈűƜƃƕŮÔŃŶ�Ÿ©ÆżƝƈűƜǕ/Ă 20Bìǖů 
Ǒ

  
ŖĞ¼ ĥrë%^hZËÍ 

  
^hZ ĥrë'ƚô�!Fh; 

�Ł 20� úđ�1!ŖĞahFj 
 

�  Kahatagasdigilya DSD Mekichchawa GND 
ͮű3¬ǋɎ3ʊɘI͈Ȩ '
¬ǋɎIƃȬ3�3f�W2��{Li{ ρǾɎ/

 -ôʔ -�'
TDS4	351ppm.�*'ψìʲ 21ęʃω
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rë ÍĎEl'ſĞFh; 

  
ĞƁĨÆ ĞƁĨÆ 

6ī 21Ǒ Ɯ�Ⱥ
²õ<Ğ 

Ǒ
� Galenbindunuwew DSD� 21 Colony West GND 

No.40 ROĤÚÔƴǑƶǓƠľÀŽƃů658�ƍĘÔŽƈűƜůÔãƏŮÛ��ƉŰƛŮÔ÷
ƍš�ŽƈűƈŮ@ÔƎ TDSƏ 36ppmƉŰƆƃǕ/Ă 22Bìǖů 
 

   
No.40 RO ţĤĞahFj ĥrë rë'ƚô 0ĞĶ 

  
ĞƁĨÆ P`e9Ŭ RO ţĤĞę 

6ī 22  No.40 ROŤĂõɚʁɝʄ 
Ǒ

�  Mahavilachchiya DSD Nelumvila GND 
ľÀŽƃy	nÂƉƏŮô�« 338�ƉŮÞż 45mƎ��ÔŶŨöÔƉŰƜů��ÔƎ

TDSƏŮ435ppmƉŰƆƃůÒŜ�ÈŵƚHâİƎ 0.5m3/hƎ ROĤÚÔËŶuŅżƝŮļ
ŐŊ	ƉŰƆƃǕ/Ă 23Bìǖů 
 



Ǒ 37 

   

   
6ī 23Ǒ óƹ�åȥɄ�yßȹ�ƕȬɇȲ ROŤĂõì 

Ǒ
CKDu�ğ[<ƎŨ­ÔƎÔŃƠľÀŽƃůŌsŶń+ŽƃŨ­ÔƏ 463ppm Ɗ0òżƝ

ƈűƌűÔŶłeżƝƈűƃů��ÔƏŮ1,060ppmƉŰƆƃǕ/Ă 24Bìǖů 
Ǒ

 

  
ƅÈEơþĞ ž¿�1#�0ơþĞ 

TDB 463ppm 
rëĞ 

TDB 1,ƥƫƥppm 
6ī 24Ǒ CKDu©ŜhIȺǎÈõ 

 
(4)  RO ţĤĞę'.0ĞƁĒČ 

ĉ¡Ίƌ3ńŇɊ2ρǾɎɲ3Ɏ͝4ʞ1D	RO ̏ɟɎȺ.Ąʍʨ	Ąȣʨ2íʐ"
EȂə	È�5ùíʐ3Ȃə�ʞ1E
%�.	ĉ¡Ίƌ 293 DSD�C	36ːǍI΅ŭ
 -ρǾɲɎIǦĝ '
ψľ 31	ľ 32ęʃωǦĝ 'ρǾɎɲ4	Lq��g{�Ƒ
3 NWS&DB 3 CKDu {�`PWmSyMa2̾˻ ' RȌɟɎȺψìʲ 25 ęʃω.
ɟɎíʐ 	NWS&DBĉ¡Ίƌ©ĆǍɎ͝ȰȨǍψìʲ 26ęʃω.ėɎ	ɟɎ	ǤɎ3
Ɏ͝ïȢI̦*'
%3˨ȣIÞ2	ʏń3ėɎ3Ɏ͝ˎ3͌ȟ·2ĥ̕ 'ɟɎȺ3²

ȵ3Åǈ	̹̾I̦*'
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�Ł 25� CKDu ZgA7;L8X4B'ųś�! RO ţĤĞę 

 

 
6ī 26Ǒ NWS&DBH�ƪ��F³õƔäÞ³ 

 

 
c 31Ǒ ɊɧɻʄɞɱɻĪȺǎÈõĊȺɖʁɱɼʁɓŀ³ 

Ǒ

23

1

2

3
4

5

6

7

8

9

10

11

12

13

14
15

16

17

18
19

20

22

21,24,25,26
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c 32Ǒ ɳɿʁɥɽʀĪȺǎÈõĊȺɖʁɱɼʁɓŀ³ 

Ǒ
a���T3ρǾɎŊɳI	̪ 112ʾ"
NWS&DB3ïȢc�f�4	ΏΒƅ3ïȢ

�îȠ1��/�C	̪ 122ʾ"�FCIΠ7ηʭ3ïȢI̦*'
 
Emax3 RȌɟɎȺ.ɻ΀ 'Ɏ4	a���Tŀ3ρǾɎŊɳIW�L -�E
 
ėɎ2Λ -4	43P 3̪ 13 2ʾ"ȵ2	TDS	ŏˢĈĥʈ	äL�T�ƞ	˰ʻƞ	

yiˢ	Ca	Mg�a���Tŀ3ŊɳÔI͢�EY�a�ŗ�
TDS	ŏˢĈĥʈ	äL
�T�ƞ	˰ʻƞ2+�-4	RO ̏.ΠĘ.�E
Ca	Mg 4	RO ̏Î͎3̶ɿ�C	
ùíʐ.ΠĘ 'Ȃ�Ş; �
 
Ǒ

Ų 11Ǒ ǎÈõlċ ʉ Ľ�ÃŽē 

ʆǎÈõȹƺȯɆəɼɻʁɐlċǑʉǑ ǷǱǷǑǡǜǟǥǑǝǛǜǞʇǑ
ƞľ ¸Ī 

ǦǙǑĔĚħʃ¬ź>Ď¨ŷ�Ǒ  
Ǒ ŨȝɪʄɛʁL�ʆÒtʇǑ 15 
Ǒ ŧôǑ Ĥ�ȶȸȡȫȷ 
Ǒ [Ǒ Ĥ�ȶȸȡȫȷ 
Ǒ ď�ʆǳǸǹǥɨɯɿ9Ûď�L�ʇʆÒtʇǑ 2 

Ǒ ȎǭʆǝǠș±ǝșʇǑ 6.5ʏ8.5 
ǧǙǑGyħŷ�Ǒ  
Ǒ ɊɽɵɦɍɶʆǦȊ ȹƺȭȵʇʆȋȅǚȊʇǑ 0.2 
Ǒ ɊʁɸɦɊʎǑ

Ǒ ƥǂɊʁɸɦɊʆǳǭǞȹƺȭȵʇʆȋȅǚȊʇǑ

 
0.06 

36

27

28

29

30

31

32

33

34

35

36
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Ǒ ɊɽɰɵɩɌɤɊʁɸɦɊʆȋȅǚȊʇǑ 0.15 
ƿɌɏʁġǇĀ¨@Ǒ

ʆɷɟɾʁɰɽʄĀ¨ĔƔȹƺȭȵʇʆȋȅǚȊʇǑ

 
0.2 

Ǒ ɐɽɗɍɶʆǨǿ ȹƺȭȵʇʆȋȅǚȊʇǑ 100 
Ǒ oŉGVĔʆǨȊǘȹƺȭȵʇʆȋȅǚȊʇǑ 250 
Ǒ GyħƬŉŷöƯǔǨǴǩǕʆȋȅǚȊʇǑ 10 
Ǒ ƵʆǨȒȹƺȭȵʇʆȋȅǚȊʇǑ 1.0 
Ǒ ɯɠŉʆǫ ȹƺȭȵʇʆȋȅǚȊʇǑ 1.0 
Ǒ ƥǂïĢoŉʆȋȅǚȊʇǑ ʊ 
Ǒ Ʋʆǫȃ ȹƺȭȵʇʆȋȅǚȊʇǖǑ 0.3 
Ǒ ɴʁɑʁʆǲȌ ȹƺȭȵʇʆȋȅǚȊʇǖǑ 0.1 
Ǒ ɴɓɨɗɍɶʆǲȅȹƺȭȵʇʆȋȅǚȊʇǖǖǑ 30 
Ǒ ĭƬoʆǳǴǞ

ǘȹƺȭȵʇʆȋȅǚȊʇǑ 50 
Ǒ ĭƬoʆǳǴǝ

ǘȹƺȭȵʇʆȋȅǚȊʇǑ 3 
Ǒ ɦɠɔɽʆǳȇ ȹƺȭȵʇʆȋȅǚȊʇǑ 0.02 
Ǒ úʃɓɼʄəʆȋȅǚȊʇǑ 0.2 
Ǒ ɯɎɩʄɽŅ°9ʆǨǡǭǠǴǭȹƺȭȵʇʆȋȅǚȊʇǑ 0.001 
Ǒ ɥɣɼɍɶʆǳǿ ȹƺȭȵʇʆȋȅǚȊʇǑ 200 
Ǒ ĮƬoʆǷǴǟ

ǘȹƺȭȵʇʆȋȅǚȊʇǖǖǑ 250 
Ǒ 2Ɋɽɐɼ�ʆǨǿǨǴǞȹƺȭȵʇʆȋȅǚȊʇǑ 200 
Ǒ ŔČżd�9ʆȋȅǚȊʇʆÒtʇǑ 500 
Ǒ Ŕį�ʆǨǿǨǴǞȹƺȭȵʇʆȋȅǚȊʇǑ 250 
Ǒ ŔɼʁƬoʆǵǴǟ

ǞǘȹƺȭȵʇʆȋȅǚȊʇǑ 2.0 
Ǒ �ƳʆǾȌ ȹƺȭȵʇʆȋȅǚȊʇǑ 3.0 
Ǒ ɭŉʆǦȐ ȹƺȭȵʇʆȋȅǚȊʇǑ 0.01 
Ǒ ɐɤɦɍɶʆǨȂȹƺȭȵʇʆȋȅǚȊʇǑ 0.003 
Ǒ ɒɿɶʆǨȏ ȹƺȭȵʇʆȋȅǚȊʇǑ 0.05 
Ǒ ɗɊʁGVĔʆǨǳǘȹƺȭȵʇʆȋȅǚȊʇǑ 0.05 
Ǒ ƳʆǵȀȹƺȭȵʇʆȋȅǚȊʇǑ 0.01 
Ǒ õƴʆǭȅȹƺȭȵʇʆȋȅǚȊʇǑ 0.001 
Ǒ ɚɾʁʆǷȃ ȹƺȭȵʇʆȋȅǚȊʇǑ 0.01 
ǨǙǑŊūŷ�Ǒ  
ǔǿǕǑĂõmPȼƫŁŏõŅŐǑ  
Ǒ ń"¨tţūǚǜǛǛȋȊ ȿȲȻŝĒ¨tţūǚǜǛǛȋȊǑ ä8Ȭɇȸȡȫȷ 
Ǒ tţūśǚǜǛǛȋȊǑ (i) ȡȥȸɆ 100mlɖʁɱɽȹȤȡȵɂ 3ɉƖ

ȣȸȡ 
(ii) ƢŒȯɆ 2ɖʁɱɽȶä8Ȭɇȸȡ 

ǔȀǕǑtŹêŏõǑ  
Ǒ ń"¨tţūǚǜǛǛȋȊ ȿȲȻŝĒ¨tţūǚǜǛǛȋȊǑ ä8Ȭɇȸȡȫȷ 
Ǒ ŔtţūǚǜǛǛȋȊǑ (i) 1�ƹȺɖʁɱɽȺ 95%��ȶ 

ä8ȬɇȸȡȝPȼ 
(ii) ïɆ 5%ɖʁɱɽȶ 10/100mlɉƖȣȸȡ 

ǔȁǕǑ²;ȠɆȡȻ�ŹêhkŏõǑ  
Ǒ ń"¨tţūǚǜǛǛȋȊ ȿȲȻŝĒ¨tţūǚǜǛǛȋȊǑ ä8Ȭɇȸȡ 
Ǒ tţūśǚǜǛǛȋȊǑ 10ɉƖȣȸȡ 
ǖǑ ʍɴʁɑʁʆǲȌ ȹƺȭȵʇPȼƲʆǫȃȹƺȭȵʇȺVžĐ�Ȼ ǛǙǞȋȅǚɉƖȣȸȡȫȷȞǑ

ǖǖʍǝǠǛȋȅǚȊ ȺĮƬoȦwgȯɆmVȻȝɴɓɨɗɍɶȻǞǛȋȅǚȊ ��ȠȳȵȻȸɄȸȡȦȝĮƬoȦȱɇ

ɃɅ�ȸȡmVȹȻȝɴɓɨɗɍɶȻ ǜǠǛȋȅǚȊ ȿȶƀ�ȬɇɆȞǑ

 

Ǒ  
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ũ 12� �Ċƞľ 
ƞľ ¸Ī 

ǦǙǑĔĚħʃ¬ź>Ď¨ŷ�Ǒ  
Ǒ ŨȝɪʄɛʁL�ʆÒtʇǑ 15 
Ǒ ď�ʆǳǸǹǥɨɯɿ9Ûď�L�ʇʆÒtʇǑ 2 

Ǒ ȎǭʆǝǠș±ǝșʇǑ 6.5ʏ8.5 
ǧǙǑGyħŷ�Ǒ  
Ǒ ŔČżd�9ʆǸǩǷʇʆȋȅǚȊʇʆÒtʇǑ 500 
Ǒ oŉGVĔʆǨȊǘȹƺȭȵʇʆȋȅǚȊʇǑ 250 
Ǒ 2Ɋɽɐɼ�ʆǨǿǨǴǞȹƺȭȵʇʆȋȅǚȊʇǑ 200 
Ǒ Ŕį�ʆǨǿǨǴǞȹƺȭȵʇʆȋȅǚȊʇǑ 250 
Ǒ ĭƬoʆǳǴǞ

ǘȹƺȭȵʇʆȋȅǚȊʇǑ 50 
Ǒ ĭƬoʆǳǴǝ

ǘȹƺȭȵʇʆȋȅǚȊʇǑ 3 
Ǒ ĮƬoʆǷǴǟ

ǘȹƺȭȵʇʆȋȅǚȊʇǖǖǑ 250 
Ǒ ɯɠŉʆǫ ȹƺȭȵʇʆȋȅǚȊʇǑ 1.0 
Ǒ ŔɼʁƬoʆǵǴǟ

ǞǘȹƺȭȵʇʆȋȅǚȊʇǑ 2.0 
Ǒ Ʋʆǫȃ ȹƺȭȵʇʆȋȅǚȊʇǖǑ 0.3 
Ǒ ɐɽɗɍɶʆǨǿ ȹƺȭȵʇʆȋȅǚȊʇǑ 100 
Ǒ ɴɓɨɗɍɶʆǲȅȹƺȭȵʇʆȋȅǚȊʇǖǖǑ 30 
Ǒ ɴʁɑʁʆǲȌ ȹƺȭȵʇʆȋȅǚȊʇǖǑ 0.1 
ɊʁɸɦɊʎǑ

Ǒ ƥǂɊʁɸɦɊʆǳǭǞȹƺȭȵʇʆȋȅǚȊʇǑ

0.06 
 

ǨǙǑŊūŷ�Ǒ  
Ǒ ń"¨tţūǚǜǛǛȋȊ ȿȲȻŝĒ¨tţūǚǜǛǛȋȊǑ ä8Ȭɇȸȡ 
Ǒ tţūśǚǜǛǛȋȊǑ 10ɉƖȣȸȡ 

 
i TDS 

TDSƍƇűƈƏŮŨ­ÔƊŽƈŔŽƈűƜƎƏ 150mg/ŬǕŭppmǖ��ƉŰƜůƯǑǄǍǑƬ
ŽƃŨ­ÔƏŮ,ƈŨ­ÔƊŽƈƏ�ŔÃƉŰƜůCŮñ[ľÀŽƃ�ÔƎŨ­ÔƎ	ƍƖ�

ŔÃƌƭǓƲŶgűů�ÔŒƎŰƜ[]ƖKƕƈŮ»īÐƍÔŒÔƠ ROĤƉo,ƌÔƍſ
ƜƴǑƶǓƎĸĜƎƼǓƳŶhŷűů 

i ½Œ�¨Į 
űƟƘƜaĔƣƨǑƎŻƊƉŰƜůa:íŶÔƍåŹƈűƜµƎaĔ2Ơ�ſůÝÑöƎa

ĔƊùƌƛŮÏĪ�öƏêűůĦëÔƍƖgzƎaĔƣƨǑƠKơƉűƜŶŮ
ƊŽƈôØ�

Ô	ƍKƒƝŮ îƍŽ{ƍƏa:íŶgřƍŰƜƎƉŮŽ{ƠgřƍKƔ�ÔƏa:íƣƨ
Ǒç�Ŷũűů �ŜƎŽ{ƍƏĒ 5500mg/ŬƎaĔƣƨǑŶKƒƝƈŴƛŮ��ÔƎŽ{ƍƙ
ƜÕ¿Ǝ�ÊƎ�ƇƊƌƜů�TŮĕĪĲ�Ǝ2½ŶƉŷƌŵƆƃŶŮ«%ŶhŷűƊhģĪ

ĊƍƙƜÕ¿Ɩ áżƝƜů 
i �Pf9eØ 

ĦëÔƎƢǎƩǍ�ƏŮƢǎƩǍŚ~ƊƢǎƩǍXŧŚ~ƎèŗaŶ
�ƠƌſŻƊŶg

űůNaƏ��ƍƊƆƈ�ĲƌǈƽǌǎƉŰƜŶŮő5¥EƏjƒŽŸêűůNaƎő5¥EƏŮ
ũĭYƗŶơƠ
ƊſƜôØĞ�ûƎ@UƎ�ƇƉŰƜůCŮĢĥƎËġŶ��ſƜƊŮ�

-ƍ+Ɔƃ Na�ÖŶ�=2ƍƌƜů;	ŕ�ƏŮCKDu�ğŶgű[]ƉŰƛŮ,ƢǎƩǍ
�Əyżű¯ŶjƒŽűů 

i ŘŃØ 
ƢǎƩǍXŧŚ~ƉŰƜ Ca ƊMgƎaŧƠgŸKƔÔƠąÔŮzƌűÔƠŉÔƊűŲů

WHOƎ_äƏŮ��ƎōƛƉŰƜůǑ
60mg/ℓ¶�Ǒ
60 – 120mg/ℓ  ¡˃ƞ3ʻɎǑ
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120 - 180 mg/ℓ  ʻɎǑ
180mg/ℓ¶�  βƕ1ʻɎǑ
ƲǍǌǑƩWƎÔŃ_äƏŮ250 mg/ŬƉŰƛŮƯǑǄǎŽƃ��ÔƏŮ_ä%��ƠKƕ

ƈŮţ�ƌąÔƊűųƜůCa ƊMgƠŞAſƜŻƊƉŮ¨RżƝƜů 
i FƣXIŒƤ 

ǂƸ:íƠő5¥EſƝƐŮÌƍıħƎ¬éƗ¿ƓŶƉŷƜüïƠ�ſǂƸĔüƠýüſ

Ɯů	Ċ�Ǝü�ƉƏŮƦƻǊǎŃƍűŸƇŵƎþűéƗyżƌlŶôžƜůƙƛŘüƄƊŮĩ

ħű¿ƓŶôžƜůƂƎė¾ŮÌƎĳÁųŶ�ŸƌƜůǑ

i Ca ¢* Mg 
Ca ƊMgƏŮ��ƍƊƆƈ�ĲƌǈƽǌǎƉŰƜů�¯ŮCa ƊMGƏŮROĤƎįŤƍ�ă

ŽŮĀĽƒƛƍƙƛŮËġƠ��żƁƈwMƠĄŸżƁƜůǊǑƹƻǑƲƎŤŵƚƖŮK¹řŶz

ƌű
ŶjƒŽűů 
i ÁŢŦ 

� hģĪƊƏŮîpŖĔ_Ń^[×ƍƙƆƈū-ƬǎƫǐƼƷǓƵØ�Ơ¹ſƜƊ4pżƝƃ
jÓ�ƒƃƏō�kÓ�ƎĕĪƎŻƊƠűŲůhģĪƏǀƺƗ9íƎģĎ-ƍ�ZŽŮǀƺƎđ

!	ƎhģĪĝƎ 90ǔ��Ơ?ƕƈűƜůđ!Õ¿ƎƌűƊŻƞƉÇ1żƝƜŻƊƏƒƝƉŰ
ƛŮƟŶWƉƏ 2004�Ǖ�� 16�ǖƍhģĪĝƍ�ƟƆƈŨ­ÔƎÔŃ_äťĀƊƌƆƃů 

i ÁŢŦŜ 
hģĪĝƊƏŮjÓ�ƒƃƏō�kÓ�ƎƬǌǉş�êĨĠƎÅĪƉŮ�ĐƠ2ĴŽƈŗ

ƊƪƲƠôžƜŵŮƒƃƏū-ƪǌƫƺưƷǓƵõôƎĕĪĝƉſůhģĪƗƯƣƺǐƾƫƶǓŮ
ƫǏǃưƦǌƌƋƎģ-ĕĪ�fƍƖŮÔ	ƗXd	ƉcÎſƜĕĪƖKƒƝƜůóbÔƎ

ápƉƏŮób_äƎLĆ¯×ƉŰƜ BGLB×ƍƈĮŲů 
Ǒ

±ĺ	Lq��g{�ʱ3ȎĚŮ́©ȱŮȃÒ̮ń 10 ːǍ.]�{��X 	Ř̞̎
˽	Ř̞̎3ïȢ '/�G 8ːǍ�CŘ̞̎�Ȱî�F'
 
ΏΒƅ/̡ͮ3ïȢ�.�1�*'
ΏΒƅ/̡ͮ3�Ί2+�-4	a���Tŀé

.ïȢ�ġ̉.�E
ȎĚ�Ů́©ȱ.4	�FC3ïȢI̦�	ùíʐ̾Ù/ RȌ.	
̡ͮ�Π̝ú�ΏΒƅˎ3ȖŰʈ͝IΠĘ"E©�͇λ.�E
 
Ǒ

a���Tŀ3ń�Ɏ3yiˢĩȖΑïƒIľ 33 2ʾ"
Ȝ͈ȨŶ͐ńŇ3ĉ¡Ίƌ
4	1ppmψ�mg/�ω¶�.�E
Ɏ¡3yiĈʈ3ń͝ɲ4	¢2ƈʷ@ŋˇʈ¡3yi
ˢIȖ"EΔʈ.�E
]�{��X3˨ȣ.4	ȔŘ.? 1.7mg/�.�E
�F4	]�
{��X '¬ǋ�ɠ¬ǋ.	Ɏɲ�f�W@ήɎ3ɣͶɎ.�E�/2͡Ļ"E/́�

CFE
 
 

Ǒ
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îƄώhttps://www.researchgate.net/figure/304068746_Fluoride-distribution-in-Sri-Lanka-modified-after-Dharmagunawardhane-and-

Dissanayake 
 

± 33  Bedh9³EµmĞEXIŒªĄƒ�Ó 
Ǒ
(5)  RO ţĤĞęųś'.0ø~âōźČ 

���o��Ƒ3 Polonnaruwa Royal School2	RȌɟɎȺI̾˻ 	ǱÅƽˎ3̓ς
I̦*'ψìʲ 27ęʃω
Ũȩ73̾˻3p�b�σ�
��.Ĵλ/1*'34	RO
̏Ɏ2BEɟĈ3Φ2ǤɎ"Eɹ˵Ɏ.�E
?*'�1�/3ǃ̳��D	̛Œ	ɩǢ

ˎ2Ç0B02ͼ̸ '
 
 

Ǒ

  
6ī 27Ǒ  Polonnaruwa Royal School ȹſŚȭȲ ROŤĂõì 

Ǒ
(6)  í�Ù RO ţĤĞ¯EƋàâźČ 

̪ 14 2ʾ"ːǍ.ǎąƥ RO ̏ɟɎĸ3΃ƸƽI͈Ȩ '
���o��ʱ
Thamankaduwa DSD3 Pothgul Pedesa GND©ĆǍ2̾˻ 'ǎąƥ RȌɟɎĸ3ėɎ4
ρǾɎ.	TDS4 113PPM
ROɎ4 17PPM.�*'ψìʲ 28ęʃω
Ħ©ĆǍ4	ńĊ
3ȁʒâIǗ�E�ɉ�J 40°�ȕ 2ĺ	şŢ 30°�ȕ 1ĺȰ̀I̦0//?2	ńĊ
3Ω»�̦HF-�E
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í�Ù RO ţĤĞ¯ ¡ĞƣĞƊĞƤ 

TDS 113ppm 
RO ţ'.0ĤĞ 

TDD 17ppm 
 

6ī 28  GNDȺɏɯɋəȹſŚȬɇȲ´E� ROŤĂõì 

Ǒ
Ų 14Ǒ ´E� ROŤĂõaſŚŀ³ 

 
Ǒ
2-4  ƕļŹƠŰğŽĲ¥Šâ 

Ȝ͈Ȩ.	ĉ¡Ίƌ.ρǾɲɎIǦĝ ïȢ '
%3˨ȣ	ɐȥ�ͪƴ1ρǾɎɲ?

�E�/�H�*'
�F4	ƢË1os�NW�yM�f�.Ūä�Ūƶ1ɎIÅE©

�.�E
 
;'	şŢ	ȁʒâ	Ż�¡Ũʒ73Ūä1Ɏ3É˩�͇λ.�D	Ũȩ@ʡΟˎ73

RO ̏ɟɎȺ/ǎąƥ RO ̏ɟɎĸ3p�b4σ��/?ȈC�21*'
³Ȃ	ȄŦ3
RȌɟɎȺ4	RȌ3¯ǫˎ3��ko�a	ǶΧ73ŶƸ�	Čï2.�1�/�0
͇λ��E
ǎąƥŻņ RȌɟɎĸIȎĚ B0/"F5	Ǻ�ŗ71E©?�D	ʏ
ȍɿ.4	��ko�a	ǶΧ73ŶƸîȠ1�
 
%�.	ͮȞńŇ3ÁɌ73Ūä1ρʔɎ3É˩IľE'>	Emax 3�˓Ɏņ RO ̏

ɟɎȺ/�os�NW�yM�f�ɟɎȺIȎĚ"E
;'	ʏńə°/Ǫǯ -	��

ko�aÂõIǻ�E
ǎąƥŻņ RȌɟɎĸ4	��ko�aÂõ�ǻ*'ɇΤ.	

�
���
�� ���  ��������
����	

������

Anuradhapura Palagala A/Ranawa Primary School  - Galkiriyagama

Anuradhapura Palagala A/ Balaluwewa Muslim Maha Vidyalaya

Anuradhapura Palagala A/ Habaraththewala Vidyalaya

Anuradhapura Palagala A/Dambublu Halmillewa Vidyalaya

Polonnaruwa Thamankaduwa Pothgul Pedesa GND  Ofice

Polonnaruwa Lankapura Early Child Hood Development Centre - Lankapura

Polonnaruwa Lankapura Sri Dakshinaramaya - 128 Lankapura

Polonnaruwa Lankapura Sri Sambuddha Jayanthi  Aramaya - 128 Lankapura
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x`ra.ȎĚIʭǟ"
 
Emax 3�˓Ɏņ RO ̏ɟɎȺ/�os�NW�yM�f�ɟɎȺ3ȎĚ2BD	ρǾ

Ɏ.�E¬ǋɎ3̡ͮ	Π̝ú	ĈŨ̅Ǿ@	yiˢ	Ř̞̎ˎIΠĘ -Ūä1Ɏ2"

E�/�.�E
% -	ńŇÁɌ3Ɏ˜Ǆȥʢ	ǆƽ̌̐ʡ	Ɂʇyiˢʢ3§Μ2͓

ʌ"E�/�.�E
 
Ǒ

Ǒ
Ǒ  
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Ō3ŋ  ODA Đw� 
3-1 ODA Đw�Ĕŭ 

a���Tŀ2��-	ȎĚ�Ů́©ȱ2BD Emax ʿ̯3�˓Ɏņ RȌɟɎȺ/�
os�NW�yM�f�ɟɎȺI CBO 3ɟɎc�f�2̾˻"E
ρǾɎ.�E¬ǋɎ
3̡ͮ	Π̝ú	ĈŨ̅Ǿ@	yiˢ	Ř̞̎ˎIΠĘ -Ūä1Ɏ2 -	ńŇÁɌ2

Ūä�ŪɎI˩Ɏ 	ńŇÁɌ3Ɏ˜Ǆȥʢ	ǆƽ̌̐ʡ	Ɂʇyiˢʢ3§Μ2͓ʌ"

E�l�Iʼˌ"E
 
�F2BD	ͮȞńŇ3°�3ρǾɎ2͡Ļ"EɎ˜ǄȥʢI4!>/"Eʠʡ3�a

W/ÕƠ̬Ű�ͪɬ"E
 
Ǒ
3-2 ODA Đw�É 

ĉ¡Ίƌ3ͮȞńŇ.4	ńŇÁɌ3¬ǋɎ3ρʔ2BEɎ˜Ǆȥʢ	Ɂʇyiˢʢ	

CKDu ˎ3ÕƠ̬Ű�͇λ/1*-�E
�3͇λ3̷ɓ3'>	Emax 3ɟɎȺĸIź
ã�ȎĚ"E24	Ūä.ɩɟ1ρǾɎ2"Eǒ̧ʨÝ¿ƽ	%F2½0ŀɌ73ÕƠ̬

Ű�˴İ�FE/�0Ý¿ƽ	OR�f�]�u�@~im�m�2Ŷ"E˧ɫʨÝ¿ƽ

�͆ʵ�FE�/�Ʒ̲.�E
%�.	Ř˪ιƝ CKDufaWyR�aITO�f�v
�m/ - CBO �;ķ"E[��pkM�3ɟɎc�f�2 Emax 3�˓Ɏņ RO ̏ɟ
ɎȺ	;'4�os�NW�yM�f�ɟɎȺI̾˻ -Ūä1Ɏ3É˩I̦0ȎĚ�Ů

́©ȱI̦�	NWS&DB 3¡Ίƌ©ĆǍ2Ɏ͝ǳĵĄȣI͂Ë -?C0�/.	�F
C3Ý¿ƽIŮ́"E
 
Ǒ

ȎĚ�Ů́©ȱ.4	Ř˪ιƝ CKDufaWyR�aITO�f�v�m/ -	Ř˪
ιƝ CKDu faWyR�a�̦*-�Eĉ¡Ίƌ3ͮȞńŇ3¬ǋɎIŪä.ɩɟ1ρ
ǾɎ2"EĝD˦</fNLi{ -	ȎĚ�Ů́©ȱI̦0
 
Ř˪ιƝ CKDufaWyR�a4	300�500�Ɣ2 1ːǍ	RȌɟɎc�f�2ͺɎ

̉þ 0.5m³/h 3 RO ̏ɟɎȺI̾˻ -�E�/�C	Lq��g{�ʱ/���o��
ʱ3 20ːǍ2ľ 342ʾ" RȌɟɎc�f�Iȁ'2̾�-	Emax3ͺɎ̉þ 0.5m³/h
3�˓ɎņRȌɟɎȺI 10Ģ/	�os�NW�yM�f�ɟɎȺI 10ĢI̾˻"E

% -	1��Ɣ2 1�Ɣ�'D 20ℓ/ȅ˩Ɏ 	ńŇÁɌ3Ɏ˜Ǆȥʢ	ǆƽ̌̐ʡ	Ɂ
ʇyiˢʢ3§Μ2͓ʌ"E�l�Iʼˌ"E
 
˓Ɏņ RȌɟɎȺ4	P443̪ 13 Ɏ͝ȰȨ˨ȣ3	TDS�ŊɳÔ 500mg/�I͢�E¬

ǋ�	Fψyiˢω�ŊɳÔ3 1.00mg/�I͢�E¬ǋ2̾˻"E
ŊɳÔIW�L"E¬ǋ
24	�os�NW�yM�f�ɟɎȺI̾˻"E
 

 

 
c 34Ǒ ɕɵɺɦɡɋʄȺĂõÊſĞ ROŤĂõì 

�
�
RO����

��

�

��

� RO���	

�

P

��
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©ȱŮȃ]Nm4	ľ 31/ľ 322ʾ"ĉ¡Ίƌ3Lq��g{�ʱ/���o��ʱ

3ρǾɎɲ3]�{��XI̦*'ōǍ.�E
 
;'	ʏńə°/Ǫǯ -	��ko�aÂõIǻ�	a���Tŀé.̯ͺ -	Ǟ

ˬʨ2ɟɎȺ�Çʔ.�EB02 	äŀ3ͮȞńŇ73źã�ȎĚIʭǟ"
 
 
ȎĚ�Ů́©ȱ3ʭȶ�ǈȣ�ɝąI	̪ 152ʾ"
 

Ǒ
Ǒ

Ų 15Ǒ ÑPʃ}Ɓ�åȺĨéʃ°ÝʃĀE 

ĨéǑ Ǒ Ǒ
Ǒ ǑH�ƪ�ȹȝłõjǶǴŤĂõìȷɥɩɴɌɒɿɯɋɽɝʄĂõìȦ�1Ȭɇȵ{2ȸõȺ ŏȦŮɈ

ɇȝhk�óȺ(�ų~ȦƙćȬɇɆȞǑ

èċƦ�  ĀEǑ ʊ−ʊǑ łõj ǶǴŤĂõìȷɥɩɴɌɒɿɯɋɽɝʄĂõìɉſ
žȝŶơȭȝſŚȯɆ 

Ǒ ǑH�ƪ�ȹłõjǶǴŤĂõì

ȷɥɩɴɌɒɿɯɋɽɝʄĂõì

Ȧ�1Ȭɇȵȝhk�óȹ{2

ȸõȦ ŏȬɇɆȞǑ

ĀEǑ ʊȚǝǑ łõj ǶǴŤĂõìȷɥɩɴɌɒɿɯɋɽɝʄĂõìɉķ

,ȬȰȵȝhk�óȹ{2ȸõɉ ŏȯɆȞǑ

ĀEǑ ʊ−ʌǑ łõj ǶǴŤĂõìȷɥɩɴɌɒɿɯɋɽɝʄĂõìȺ
õȷNõɉɖʁɱɼʁɓȭȵ9Ûȭȝ£ɄɇȲɢʄɝƂ!ɉŮȡȝH

�ƪ�ȺǎÈõÃ_DÝɉƂ!ȯɆȞ 

èċƧ ĀEǑ ʋȚʊǑ łõj ǶǴŤĂõìȷɥɩɴɌɒɿɯɋɽɝʄĂõìȦ

Ʃ:ȹƦƘȭȵõɉĂGȭȵȡɆȥİƆȭȝ¥ŷȹ¦ȮÃ_ȯɆȞǑ

Ǒ Ǒłõj ǶǴŤĂõìȷɥɩɴɌɒ

ɿɯɋɽɝʄĂõìȹɃɆŏõɸ

ɢɽȦĿ|ȬɇɆȞǑ

ĀEǑ ʋȚʋǑ łõj ǶǴŤĂõìȷɥɩɴɌɒɿɯɋɽɝʄĂõìȺ

ƦƘʃɷʁɡɥʁəɉŮȡȝƦƘŁĚɴɦɺɊɽɉÇ*ȯɆȞǑ

ĀEǑ ʋȚʌǑ łõj ǶǴŤĂõìȷɥɩɴɌɒɿɯɋɽɝʄĂõìȺ

µůĳƘɉŮȡȝŦeȺµůȶłõjǶǴŤĂõìȷɥɩɴɌɒɿ

ɯɋɽɝʄĂõìȺŶơȝƦƘŁĚȝɷʁɡɥʁəȦŮȣɆɃȢȹȯ

ɆȞǑ

èċ 3 
łõjǶǴŤĂõìȷɥɩɴɌɒɿ

ɯɋɽɝʄĂõìȦəɼɻʁɐǑe

ȹÑPȭȝhk�óȺ{2ȸõ

ȽȺɊɒɚəȦÃ_ȭȝ(�ɼə

ɒȦƙćȯɆȞǑ

ĀEǑ ǞǘǜǑ ǑŸy�ɉƸ+ȭȝÌØȺłõjǶǴŤĂõìȷɥɩɴɌ

ɒɿɯɋɽɝʄĂõìȺµůħ-�¨ȝōĆħ-�¨ɉŋ�ȯɆȞǑ

ĀE ǞǘǝǑ Ǒęhþ�ȷȺåF½ÀȹɃɅȝęh�åȦłõjǶǴŤ

ĂõìȷɥɩɴɌɒɿɯɋɽɝʄĂõìȺŶơȝƏqȝÊ�ȝɷʁɡ

ɥʁəɉŮȢɮɘɨəɸɢɽȦİĺȯɆȞǑ

ĀE ǞǘǞǑ Ǒęh�åȦłõjǶǴŤĂõìȷɥɩɴɌɒɿɯɋɽɝʄ

ĂõìȺŶơŮȡȝ�!áȺŶ]ȦƏqȬɇɆȞǑ

Ǒ
3-3 C/P �ūęƗœŚi Żİġ 

• 96hFjTjLęƗ© 
hęŦ� CKDu ƶƲƫǂƧǓƲŪ Ū Project Director  Mr. Asela Iddawela 
Ǒ

• 96hFjTjLęƗ¸ŅãºƣìƄĿÖō©/qē�É/}�EĔŭƤ 
hęŦ� CKDu ƶƲƫǂƧǓƲƏŮhęŦ�āŋƎËŝƉŮ;	ŕ�Ơ	�ƊŽƃ[]Ɖ

ýôŽƈűƜ CKDuƎ¦æƎƃƕƎØ9ƠĮƆƈűƜůCKDu ƶƲƫǂƧǓƲƏŮ��Ģĥû
vċƊŽƈ;	ŕ�Ơ	�ƍŮCKDuŶýüŽƈűƜ[]ƉôØſƜ�Òƍo,ƌŨ­ÔƠ
¢�ſƜƃƕƍŮśºŮ	ºŮĄºƍ<2żƝƃǄǐƬǌǉƠĮƆƈűƜů2016�ƍƏŮ
CKDuvċƍ 10) LKRǕĒ 7).ǖƎ�č¡ĜŶƌżƝŮ��ƎǄǐƱƥƫƺƍ 6) 8,015
� LKRǕ4.76).ǖŶ�žƚƝƃůƋŲ�čƉŮ2016�ƍƏ ROĤÚÔËǄǌǑƺƠ 62Č�
ƍĸĜŮ94HƎ ROĤÚÔËǄǌǑƺƠnÂƍĸĜŽƃů 

Ǒ
• ƌÆĴķ 

MCPWS Ɗ NWS&DBƠƩƤǑƶǓƿǓƺƍŮÄ�:ľÀƠr°Žƃů¶Dǒrĺ
ÈƎƲ
ǍǌǑƩ&Ǝ�č¡ĜƍƇűƈŮMCPWS Ɗ>ŀŽƃůhęŦ� CKDu ƶƲƫǂƧǓƲƎ�č
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ƉØ9ƠĮƌƆƈŴƛŮMCPWS ƊŽƈƎ�čŶêŸŮ¶Dǒrĺ
ÈƎ�č¡ĜŶ1¼ƌű
ƊƎŻƊƉŰƆƃů 
hęŦ� CKDu ƶƲƫǂƧǓƲƏŮCKDuýü[]ƉŮROĤÚÔËƠĸĜſƜǄǐƱƥƫ

ƺƠr°ŽƈűƜůhęŦ� CKDu ƶƲƫǂƧǓƲƊ>ŀŽƃƊŻƞŮ¶Dǒrĺ
ÈƎƲǍǌǑ
Ʃ&Ǝ�č¡ĜƠĮűŮ
Èƍ>6ſƜƊƎŻƊƉŰƆƃůƂŻƉŮhęŦ� CKDu ƶƲƫǂƧ
ǓƲƠƩƤǑƶǓƿǓƺƊſƜŻƊƊŽƃů 

Ǒ
• 96hFjTjLęƗ%õĐŞAE ŻEĄĬ/�.* ŻE�É 

2017± 11¸ 10±ƍưǍƴǓƻhęŦƍŮÇĺö ROĤÚÔËƠuŅŽƃŠƍŤĿŽŮ
¶Drĺ
ÈƉ;	ŕ�ƍ ROĤÚÔËƠĸĜŽƃű²Ė�ŽƃƊŻƞŮƲǍǌǑƩª�ƊŽ
ƈ§¤ſƜƊį³ŶŰƆƃů 

2018� 3¸ 2±ŮhęŦ� CKDu ƶƲƫǂƧǓƲŪ Ū Project Director  Mr. Asela Iddawela
Ɗ>ŀŽŮhęŦ� CKDu ƶƲƫǂƧǓƲŶ¶Drĺ
ÈƎƩƤǑƶǓƿǓƺƊƌƛŮ�}�ĸ
ĊƲǍǌǑƩ&Ǝ�č¡ĜƠĮŲƊƊƖƍŮ*Ĉ¡ĜĊƎ!q��ƠĮŲŻƊƉJ�ŽƃůƒƃŮ

ÜňĊŶ ROĤÚÔËƎĸĜ
ÈƠĮƌƆƈűƜůǁƱƽƲƊŽƈŮÜňƍēNſƜŻƊƠŏ
ƕƚƝƃů 

Ǒ
• Ý� 
Ǒ

ʏŃ§ŭ -�Ea���TÖ/ȅȜÖ3©ȱïǙI̪ 162ʾ"
 
Ǒ
Ǒ

ũ 16� Bedh9�%Āć�Eqē�ð 
 

� Āć�� Bedh9��

ĂõìȺſŚȹ#ɆƀƆT´Œȧ � ¡�

ĂõìȺſŚm³Ⱥ½  � ¡�

<~ƺ#Ŝ�Ƌ ¡� ¡�

Ăõɚʁɝʄ�ſȺȲɁȺɲʄɼʁɓȝ�Ĕ�ſȝ��ſ*ȺƒĞƍ¶ � ¡�

ĂõìſŚȺȲɁȺËwȺ
²ȺÃ&ȝ��ſ*ȺƒĞƍ¶ � ¡�

ĂõìȺƛ1´Œȧʃe4ƛƞ � ¡�

ĂõìȺ �ȷſ*ȺſŚ ¡� �

ĂõìȺƃƦƘȷƦƘʃŁĚ¸� ¡� �

ĂõìȺƦƘŁĚ � ¡�

ƦƘɕəɣȷ%zƒĞȺƍ¶,ĂõìȹȥȥɆUĶĵư � ¡�

ĂõìȶơõȭȲǎÈõȺõƔ9Û � ¡�

Ǒ
• RȌɟɎc�f�3Łń3ǍȖ̂4 CBO.�D	CBO�̾Ù3˒ʐ/ńŇÁɌ

73˩ɎI̦0
 
• Ğʩ̂4	ĦńŇ.	Ūä1Ɏ2LWca.�1�ńŇÁɌ.�E
 
• Ř˪ιƝ CKDuǵƝ�̾ÙIǍȖ ˭Ǟ˒ʐ�΃ð2̦HFE�/2͖¸I͑0


% -	��p�X[am���ko�a[am3͑ǙI��10
 
• NWS&DB3 CKDu{�`PWmSyMa4	ʏŃ	RȌɟɎȺ3̾˻/˭Ǟ˒

ʐI̦*-�D	ǒ̧/sOtOIȖ -�E
Ʊ*-	̾Ù3˭Ǟ˒ʐ4 CBO
�̦�	NWS&DB3 CKDu{�`PWmSyMa� CBO2Ŷ -ʫʴ�ǟźI
̦0
 

• 10,000�Ɣ3ńŇÁɌ2Ūä1ɎIÉ˩ -	ǒ̧ʨ�˧ɫʨ1΃ĥƽIȎĚ�Ů
́©ȱ.Ȱ́"E
% -	ńŇÁɌ3Ɏ˜Ǆȥʢ	CKDu	Ɂʇyiˢʢ3§Μ
2͓ʌ"E
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• ȅȜÖ�ǪÉ"E24	�ɟɎȃ̾ʔ˓Ɏņ RȌɟɎȺ/�ɟɎȃ̾ʔos�N
W�yM�f�ɟɎȺ	͗Ɏf�W.�Eψľ 34ęʃω
 

• Ř˪ιƝ CKDufaWyR�a4	Ƥƃ3Ƥ̾	¬ǋ3ǥø	��{�Ɏf�Wˎ
3̾Ù͛ʔ	RȌɟɎȺ/3Ό˒ƍ©͛I͑Ǚ -ɟɎc�f�IƤ̾"E
ʏ
ŃŮȃ -�E{�`PWmĦȵ	ɟɎc�f�4 CBO�˒ʐ 	c�f�̄Ĳ
I˻7
% -	ρǾɎ4 1LKR/�ψ0.75êω.͕Ŕ 	��ko�a͛@afi
y°·͛2�-E
̌̐ʡƿ̂3ǾΒ4	ʁǾ/"E
   

Ǒ
3-4 u ODA Đw%Eƈ÷¥Šâ  

JICA.4	�Lq��g{�ʱĉΊ�Ɏ΁ǻÙ̹ʚψyP�b 2ω
I	Lq��g{
�ʱ3 23Ή30)ĉΊ3 6ΉIŶ͐/ -Ůȃ -�D	2016ƙ 11ȕ 17ȅ	a���
TɌ¢ʿ»¢˾æİŀǵƝ/3Κ.	�Lq��g{�ʱĉΊ�Ɏ΁ǻÙ©ȱψyP�b

2ω
IŶ͐/ - 231Ü 3,700�êIΞƞ/"EêÓȾ͚´ś˞2͈ē '
TO�f�
v�m4MCPWS.�E�	̾Ù3;ʔI̦034 NWS&DBĉ¡Ίƌ©ĆǍ.�E
 
Ħ©ȱ4	Lq��g{�ʱĉΊ.̪ɞɎIρǾɎɲ/ -�Ɏ©ȱI̦0?3.�E


ĉ¡Ίƌ. NWS&DBĉ¡Ίƌ©ĆǍ�̦0ȄŦ3˩Ɏ©ȱ/Ħ©ȱ.̦0˩Ɏ©ȱńŇ
¶Ŗ�	ȎĚ�Ů́©ȱĚ6x`raƄΙI̦0ńŇ/1E
Ħ©ȱ.ƲCF'l�fI

ɝʔ"E�/.	Ǫȯ"EȎĚ�Ů́©ȱ3͂Ë/x`raƄΙ̹ʚIˏŭ '�/́�

-�E
 
 

3-5 ODA ĐwÛè'��0ŹƠieB;%ÊàŎ 

ȎĚ�Ů́©ȱ.3�N�m4	�ɟɎȃ̾ʔ˓Ɏņ RȌɟɎȺ/�ɟɎȃ̾ʔos
�NW�yM�f�ɟɎȺ.ͺɎ 'ρǾɎ3Ɏ͝˒ʐ.�E
Ɏ͝Ŋɳ4	Sri Lanka 
Standard 614 : 2013  ”Specification for Potable Water (First Revision)”2̴ŭ�F'Ĥηʭ3Ŋ
ɳÔIW�L"EƷ̲��E
%3̓ς@͂ËI̦0ȺΛ4	TO�f�v�m.�E

NWS&DB3ĉ¡Ίƌ©ĆǍ3Ɏ͝ȰȨǍ.�E
 
Ʊ*-	Ȝ͈Ȩ.	RȌɟɎ̾Ù 1ŊI NWS&DB3 CKDu{�`PWmSyMa2

̾˻ 	ĉ¡Ίƌ3¬ǋɎI]�{��X -ɟɎ 	%3Ɏ̓͝ςI̦*-	ŊɳÔI

W�L.�E�ʼ͆ '
Ĵλɿˎ�F5ǳĵ 	źã"E�ɟɎȃ̾ʔ˓Ɏņ RȌɟ
ɎȺ/�ɟɎȃ̾ʔos�NW�yM�f�ɟɎȺ3̹̾	²ȵ2ěȊ�$'
 
;'	źã"E Emax 3�ɟɎȃ̾ʔ˓Ɏņ RȌɟɎȺ/�ɟɎȃ̾ʔos�NW�

yM�f�ɟɎȺ3ǱÅ@	̾˻Åȱ	��ko�aÅȱ�	ʏń3͌ȟ·2ĥ̕"E�

ʼ͆"EƷ̲��E
ȯ·Ĉ͈Ȩ.	RO ̏ɟɎ̾Ù 1 ŊI̾˻ -	ǱÅƽˎˎ	ǒ̧
γ3΃ĥƽIʼ͆ 	ĴλɿˎIźã"EɟɎȺ3̹̾	²ȵ2ěȊ�$'
 
Ǒ
3-6 ĵ¾ņzƏçō 

a���Tŀé2��-ȁ'2{�`PWm/©ȱIΙŠ"Eōĥ24	;#%3{�`
PWm/©ȱ� EIAψʑŐƬζ͂Ëω3Ŷ͐/1E�2+�-͈Ȩ"EƷ̲��E
EIA2
ÌEǙƩȺΛ4ŀűʑŐə(National Environmental Act, No.47 of 1980)�A-1�2Ŋ,�̾ˌ
�F'ʑŐʰ (MOE: Ministry of Mahaweli Development and Environment)Ø�3¡ŚʑŐƀ
(CEA: Central Environmental Authority).�E
EIA2ÌEǎθ�ǎˬ�4 CEA�ĝD;/
>' EIA{�ca2Λ"EUNg�a(Guidance for implementing the EIA Process, 2003)�G-
2�2ͅˤ 2̼ͬ�F-�E
 
Ǫȯ{�`PWm/©ȱ� EIA3΃ʔŶ͐/1Eȟ·4	ŀűʑŐ̴÷ψ{�`PWmǑ 

͆ǎθω3 Part1~Part3 2%F&F�̵/ -̼ͬ�F-�E
  
EIA�Ʒ̲1{�`PWm4	Ř̴ȷΙʥ�B6ʑŐƬζIĞ�@"�ńŇ/�F-�

D	Ȝ{�`PWm4	Part I .͆ġ�Ʒ̲1˩Ɏ©ȱ2/ -̴ŭ�F-�EíʐȅΑ
50� m32ɋͫ"E/4E�2Ż��'>	EIA4́Ǉ 17-B�/͍͆ -�E
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RO ̏ɟɎ̭˻�CǤî�FEɹ˵Ɏ2Λ -4	ʮǧʨ2%3ǤîŊɳIŭ>'ə̴

@Ŋɳ4ŦŃ 1��	Λͻ"E the  National  Environmental  (Protection  and  Quality) 
Regulations,� No. 1 of 2008.2̴ŭ�F-�EʑŐŊɳ2ɳǜ"E�//"E
�3Ŋɳ

I�ĺEǈï�ɹ˵Ɏ.Ȱî�F'ōĥ24	ɹ˵Ɏ/ėɎIɧĥ -ǈïɹƞIŊɳÔ

¶�2ƓΎ 'ư2Ǥî"E
 
 

3-7 ąÞ�10ƕļ�ċ 

Ιʥ͇λ 1ώĉ¡Ίƌ3ńŇÁɌ3ρǾɎɲ.�E¬ǋɎ4	űƟ3mN�	Ɏʕ2ȃ
�FEĈŨ̅Ǿ	̡ͮ	Π̝úˎ.ɐȥ�F-�E
;'	Łœˎ2͡

Ļ 	Ca	Mg�ŗ7-ʻƞ�σ�
ÿ�-	yiˢ�ŗ�Y�a?ŗ
�
¡Ίƌ3¬ǋɎ3Ɏ͝@ɐȥʊɘ4ńŇ2BDʞ1E
ńŇɊ3Ɏ

͝2Ƹ!-΃ð2íʐ"E[amvyR���a3̙�ɟɎȺ3Ιʥ/

ȎĚ�ȗ;F-�E
 
ΙʥĄȣ 1ώȎĚ�Ů́©ȱ.	[��pkM�ɟɎc�f�2 Emax3�˓Ɏņ RO

̏ɟɎȺ/�os�NW�yM�f�ɟɎȺ�ĥ̹ 20cim̾˻�F	
Ūä1ɎIÉ˩�FE�/�Ů́�FE
 

� � � � � �  
Ιʥ͇λ 2ώńŇɊ3Ɏ͝2Ƹ!-΃ð2íʐ"E[amvyR���a3̙�ɟɎȺ

3ȎĚ�ͽF-�E'>	ńŇÁɌ4	Ūä1Ɏ2LWca"E�/�

îȠ1�
% -	Ɏ˜Ǆȥʢ	ǆƽ̌̐ʡ	Ɂʇyiˢʢˎ3ÕƠ�

aWIȖ -�E
 
ΙʥĄȣ 2ώ[��pkMɟɎc�f�4	500�Ɣ2Ŷ -ύ�Ɣ2ρʔ2 20�I˩

Ɏ"E
ρǾɎ3˩ɎΑ4 500�Ɣ x20�. 10m3/ȅ.�E
Ʊ*-	Ȏ
Ě�Ů́©ȱ.	1��Ɣ2 200 m3/ȅ3Ūä1Ɏ�É˩�FE
 

 
Ιʥ͇λ 3ώȄŦ3[��pkMɟɎc�f�3 RȌɟɎȺ4	΃ð2˒ʐ�F-�

1�	��ko�a�̦HF-�1�ˎ3ĴλIǗ�-�E
°ȝĬ

ǈ 	ɟɎȺ3˒ʐ���ko�aI̦0_ak�Iȴ˕"E�/�Ʒ

̲.�E
 
ΙʥĄȣ 3ώ Emax�	Ǫǯ"Eʏńə°I΅ŭ -�˓Ɏņ RȌɟɎȺ/�os�

NW�yM�f�ɟɎȺ3;ͩ���ko�a3ǒ̧˂ͩI̦�	°ȝ

�̆ǈ�FE
 
 
Ǒ  
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Ō4ŋ  VAmBÎƕŲĸ 
4-1 VAmBÎƕŲĸĔŭ 

Emax 4	a���T͜Ȝ/Ǫǯ -	�˓Ɏņ RO ̏ɟɎȺ/�os�NW�yM�
f�ɟɎȺI̯ ψͅ˦<ˌ-ω	͕ Ŕ	��ko�aI̦0»ʿ3̾ˌI̦0̹ʚ.�E


̯ͺƍō4	Lc�z�ƍōψ˦<ˌ-ƍōω.	[amgO�I̦0'>	σËȭ3ȅ

ȜΊı4Ȳþż17 	Ħˎ3ƽ̉IȖ"EĢɯ	ℓŀ̯ˎ3ΊıI͈΂"E
 
a���TǵƝĚ6	���o�ʱǵƝ4	���o�Ƒ. RȌɟɎȺI̯ͺ"E�

/IșƯ -�E
���o�ʱǵƝ4	RO ̏ɟɎȺ3˦<ˌ-ƍō3Łń�Ƥƃ3Ǫ
ÉIʗ î-�E
%�.	˦<ˌ-ƍō4	���o�Ƒ2§ŭ -�E
 

 
ʃ ƍōγˇώ500m2 
ʃ Ƥʈγˇώ300m2 
ʃ ͜ȝ͈΂ώĢɯ	ℓŀ	ȅȜ	a���Tŀ 
ʃ ƍōÙıώɵǧȺ	ÅȱĢ	ƍç 
ʃ Ɏ͝ȰȨĸψ˖ȉņɎ͝ȰȨĸω 

 
Ų 17 ĜĝžĠ 

 
1 Õľ 2 Õľ ƨÕľ ƩÕľ ƪÕľ 

ț łõj ROŤĂõì 
or 

Ȝ ɥɩɴɌɒɿɯɋɽɝʄ
Ăõì 

60 ¦ 120 ¦ 120 ¦ 120 ¦ 120 ¦ 
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1�	��ko�a�̦HF-�1�ˎ3ĴλIǗ�-�E
°ȝĬ
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 SUMMARY 
Ǒ

Ǒ
 
1. Purpose of the Survey 

The survey is conducted to examine the potential use of Japanese companies’ products and 
technologies for Japanese ODA projects. The scope of the survey includes network building 
and information gathering to develop ODA projects. 
In Sri Lanka, the occurrence of chronic kidney disease caused by well water, which is 
drinking water, in rural area of North Central Province has become a major social problem. 
In this feasibility survey, the purification status of well water by Reverse Osmosis (RO) 
membrane in rural area of North Central Province is confirmed, and the feasibility of the 
proposed products is also surveyed. Through the survey, it is aimed to produce purified well 
water by RO membrane and to build a highly sustainable business model in Sri Lanka. Based 
on the possibility of the proposed product and technology to be utilized for development of 
developing countries, which is confirmed by the survey, concrete ODA program is proposed 
and a business development plan is formulated. 

 
2. Survey Country and Area 

Survey country is Sri Lanka and survey areas are Anuradhapra and Polonnaruwa District, 
North Central Province, indicated in Figure 1. 

 

 
Figure 1Ǒ Project Site 

Ǒ
3. Concerned Development Issues 

Drinking water for rural residents in North Central Province is mainly well water. In Sri 
Lanka, severe drought once in 40 years that has been ongoing since 2016 has great influence 
on agriculture and drinking water. As can be seen from the map of Figure 2, showing 
reservoir water levels as of January 27, 2017 in comparison to the capacity levels last year, 
water availability has fallen significantly. Therefore, in rural areas, the reliance on well water 
can be considered to further increase. As there is a toilet with only dug hole just in the well 
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for families in rural area normally, the well water is often contaminated with Escherichia 
coli or the like. Furthermore, ground water in North Central Province is known for its high 
hardness and high fluoride concentration, and many fluorosis patients are found. Hardness 
of the water exceeds Sri Lanka Standard for drinking water. In addition, contamination by 
herbicides and pesticides has become a problem recently. The number of farmers suffering 
Chronic Kidney Disease of unknown cause (CKDu) caused by well water, which is drinking 
water, has increased mainly in North Central Province areas, and development of the 
countermeasures have become an urgent issue. The Government of Sri Lanka considers that 
there is a causal relationship with the groundwater hardness containing a lot of calcium and 
fluorine in those area, and groundwater contamination due to heavy use of chemical fertilizer 
and herbicide in rice farming areas. As a measure against this issue, the government has 
begun to set up water purification facilities with RO membrane that supply safe water to an 
average of 500 households in the village of North Central Province. Introduction of RO 
membrane water purification equipment with good cost performance and easy installation 
and maintenance is required. 
Also, most of schools and maternity centers in rural areas use wells for drinking water. 
Although it is essential to provide safe water for infants, children and pregnant women, it is 
an issue that there is no suitable compact RO membrane water purifier to clean up well water. 

 
 

 
 

Figure 2  Reservoir water levels as of January 27, 2017 

 
4. Survey Outline and Schedule 

Survey was conducted in alliance with Ministry of City Planning and Water Supply 
(MCPWS), Presidential Task Force on Chronic Kidney Disease Prevention in Sri Lanka. 
Field survey counted 6 times as in September, November, December in 2017, January, 
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February and March in 2018.   
 
The survey comprised 2 areas as below: 

1) Feasibility proposal of ODA, and 
2) Schedule for the business development  

Emax Inc. (Emax) conducted “Feasibility survey for water-purifier units supplying drinking 
water”� under the JICA’s project named Feasibility Survey with the Private Sector for 
Utilizing Japanese Technologies in ODA Projects. Survey period is from September 2017 
to June 2018. The Survey in Sri Lanka was carried out six times in September, November 
and December 2017, and in January, February and May in 2018. Field survey including TDS 
measuring for drinking water was conducted at following sites shown in Figure 3.  

 

 
Figure 3  Site of field survey 

 

   
Picture 1  Water quality (TDS) measurement for well water at farmhouses 

 
Furthermore, two RO membrane water-purifiers were donated to H.E. the President Sirisena 
on November 10, 2017 (see Picture 2) and following survey activities was carried out during 
the survey.  
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Picture 2  Donation ceremony to the President Sirisena 

 
• A unit of RO membrane water-purifier has been installed at Polonnaruwa Royal 

School in Polonnaruwa city and performance testing including operability was carried 
out (see Picture 3). 

• As a consignment work to the CKDu project office of National Water Supply and 
Drainage Board (NWS&DB) in Anuradhapra city, 37 samples of drinking source 
water were collected from the 29 DSD of North Central Province (see Figure 4 and 
Figure 5). The sample water were treated by RO membrane water-purifier which was 
installed at the CKDu project office (see Picture 4) and water analysis was carried out 
for raw water, filtered water and concentrated water at the water analysis laboratory 
of North Central Province office, NWS&DB.    

  
Picture 3  RO membrane water-purifier installed at Polonnaruwa Royal School 

Ǒ

  
Picture 4 - RO membrane water-purifier installed at CKDu project office 
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Figure 4  Sampling sites of drinking source water (Anuradhapra) 

 

 
Figure 5  Sampling sites of drinking source water (Polonnaruwa) 
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Emax will apply to public issue of JICA for Verification Survey with the Private Sector for 
Disseminating Japanese Technologies scheduled in May 2018 based on the results of these 
survey activities.  

 
5. Products and Technologies 

RO membrane water-purifiers which have been introduced in North Central Province consist 
of RO membranes, sand filter and carbon filter. These purifiers have following issues: 
• It is difficult to eliminate pesticides, herbicides and chemical fertilizers completely.  
• From 20 to 40 % of the raw water is drained as concentrated water. Since North 

Central Province is dry area, drainage of concentrated water is wasteful. 
• As Ca and others contained in raw water adhere on the RO membrane, it is difficult to 

use RO membrane over a year. Thus raw water is not purified sufficiently due to 
difficulty of cost burden for replacement of the RO membrane. 

• Water filtered by RO membrane is temporarily stored in a drinking water supply tank 
and then supplied. Coliform bacteria and microbe may grow in the tank, because it is 
not sterilized with chlorine.  

Emax plans to introduce Nano micro filter water-purifiers (see Figure 6) and water-saving 
type RO membrane water-purifiers (see Figure 7) through the JICA project named 
Verification Survey with the Private Sector for Disseminating Japanese Technologies in 
order to solve the above issues and to supply safe drinking water to local residents. 
Specifications of these water-purifiers are indicated in Table 1.   

Table 1 specification of water-purifiers 

Type RO membrane water-
purifier 

Nano micro filter water-
purifier 

Amount of filtered 
water produced 0.5m3/hour 0.5m3/hour 

Filtered size ≥ 0.0001µm ≥ 0.04µm 

Concentrated water Below 20% of raw water 
(minimum) Not discharge 

Power AC230V 50Hz AC230V 50Hz 
Electric capacity ≤ 5kw ≤ 5kw 

Accessory 
equipment 

- Cleaning equipment for 
RO membrane 

- Sand filter 
- Ion-exchange resin filter 
with cleaning and 
regeneration equipment 

- Chlorine additive 
equipment 

- Drinking water supply 
tank 

- Sand filter 
- Ion-exchange resin filter 
with cleaning and 
regeneration equipment 

- Chlorine additive 
equipment 

- Drinking water supply 
tank 

 
As a result of the survey, some raw water contained a small amount of TDS and Calcium. 
Therefore, Nano micro filter water-purifier is installed for raw water which contains a small 
amount of TDS and Calcium. 
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Figure 6  Schematic view of Nano micro filter water-purifier 

 
 

 
Figure 7  Schematic view of RO membrane water-purifier  

 
1) Common features of Nano micro filter water-purifier and RO membrane water-

purifier 
a. Equipping of ion-exchange resin filter 

• There is a possibility that raw water contains pesticides, herbicides and chemical 
fertilizers. Ionization of these substances is promoted by adding a suitable agent to the 
additive agent tank to ionize these substances and these ions removed with an ion 
exchange resin filter. 



Ǒ VIII 

• Chemical substances such as fluorine, arsenic and nitrate have been shown to have 
various health effects on the human body. These chemical substances contained in 
raw water are removed with an ion exchange resin filter. 

• Calcium contained in raw water is removed by ion exchange resin filter. 
• By supplying raw water, small particles, non-dissolved substances and non-ionized 

substances adhere to ion-exchange resin filter and extraction ratio of the filter 
decrease. A cleaning agent tank and a pump are mounted in order to wash out the ion-
exchange resin filter and dissolve these substances. These substances dissolved are 
discharged through drainpipe. 

• As the ion exchange resin filter continues to be used, ions of the ion exchange resin 
are reduced by being exchanged with impurity ions. Ion exchange resin is regenerated 
by replacement impurity ions with Hϊ ions, which is generated by mainly diluted 
hydrochloric acid supplied from the additive agent tank and pump. 

 
b. Chlorine additive equipment for filtered water 

Water filtered by Emax system is temporarily stored in a water supply tank and 
then supplied. If filtered water is stored in the water supply tank for a long time, 
coliform bacteria and microbe may grow due to being in a high temperature area. The 
Emax system is equipped with a chlorine additive equipment to prevent the growth of 
coliform bacteria and microbe, while existing RO membrane water-purifier does not 
fit the equipment. 

 
c. Packaged system 

Nano micro filter water-purifier and RO membrane water-purifier supplied by Emax 
are compact as shown in Picture 5, and it is easy to install and maintenance the 
system. According to the evaluation by CKDu project office, NWS&DB, the 
installation work of the system is completed in just a few hours. 
 

 
Picture 5  Emax RO membrane water-purifier 
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2) Nano micro filter water-purifier (see Figure 6) 
Nano micro filter has a pore size of about 0.04 micron at the minimum, which is 
larger than that of RO membrane, so that a part of the impurity is not removed. On the 
other hand, Nano micro filter is a filter, which does not drain concentrated water 
unlike RO membrane water-purifier, so it leads to water-saving. Furthermore, since 
the structure is simple, it is easy to exchange filters by any educated staff of water 
purification center. Pesticides, herbicides and chemical fertilizers can be eliminated by 
equipping of ion-exchange resin filter. Therefore, Nano micro filter water-purifier is 
installed for raw water which contains a small amount of calcium and TDS. 

 
3) RO membrane water-purifier (water-saving type) (see Figure 7) 

• From 20 to 40 % of the raw water is drained as concentrated water during the 
impurity is removed with existing RO membrane water-purifier. Emax RO membrane 
water-purifier can reduce concentrated water from the water-purifier by pre-removing 
impurities as much as possible with an ion exchange resin filter. 

• The RO membrane has a pore size of about 0.0001 micron and has the property of 
allowing only water molecules to pass through and filtering impurities such as ions 
and salts. On the other hand, there is an issue that its replacement cost becomes a 
heavy burden, since the impurity adheres to the RO membrane and its removal 
capability decreases. In the Emax system, impurities containing calcium and the like 
are removed as much as possible by a pretreatment ion exchange resin filter to reduce 
adhesion to the RO membrane. Furthermore, cleaning equipment for RO membrane is 
also fitted with the system. The performance of the RO membrane can be maintained 
for at least 3 years with these countermeasures. 

• Impurities that could not be removed by ion-exchange resin filter and sand filter are 
removed with RO membrane. At that time, those impurities adhere to the RO 
membrane and then the extraction ratio drops. By fitting RO membrane cleaning 
equipment with the system, the RO membrane is washed out with clean water filtered 
by the RO membrane and cleaning agent which stored in a tank. It is able to program 
to clean up the RO membrane automatically at a desired frequency. Cleaning water is 
discharged through drainpipe. 

 
4) Maintenance 

Emax plans to conclude a business partnership agreement with a Sri Lankan 
corporation. The corporation will hire engineers to train experts for Nano micro filter 
water-purifiers and RO membrane water-purifiers. Emax will transfer maintenance 
technology to the engineers through the verification survey and the corporation will 
perform maintenance work. 

 
6. Proposed ODA Projects and Expected Impact 

The objective of the project introducing and popularizing RO membrane water purification 
equipment prepared by Emax in North Central Province is to contribute for prevention of 
chronic kidney disease, waterborne infections and dental fluorosis of local residents by 
purifying underground water, which is the major raw water for drinking water. 
The project ties up with efforts of well water purification in rural areas of North Central 
Province carried by MCPWS and NWS&DB as CKDu preventive measures. The project 
implementation site is Anuradhapura District and Polonnaruwa District in North Central 
Province shown in Figure 1. The equipment to be introduced are RO membrane water-
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purifiers and Nano micro filter water-purifiers having 10 m3/day capacity of producing 
filtered water indicated in Figure 6 and Figure 7. Project counterpart is Presidential Task 
Force on Chronic Kidney Disease Prevention. RO membrane water-purifiers and Nano 
micro filter water-purifiers are owned and managed by NWS&DB. 
NWS&DB has installed purification equipment of 10 m³/day capacity in water purification 
facilities at the rate of one unit per 500 households. Therefore, total twenty RO membrane 
water-purifiers and Nano micro filter water-purifiers having same capacity are installed in 
twenty community water purification facilities. These units supply safe drinking water to 
local residents of 10,000 households and contribute to prevent chronic kidney disease, 
waterborne infections and dental fluorosis of local residents. 

 

 
Figure 8  Water purification facility 

 
 

Table 2  Goals, achievements, and activities of verification survey 

P
Pump

Water Tank

Water Tank
Water Purification Facilitie

RO membrane water-purifier
or

Nano micro filter water-purifier
Well

Goals Ǐ  
ǬȊȏȍȋȀȐǿȏȅȋȊǏȋȂǏȒǽȏȁȍǖȎǽȑȅȊȃǏȏȔȌȁǏǴǲǏȉȁȉǾȍǽȊȁǏȒǽȏȁȍǏȌȐȍȅȂȅȁȍȎǏǽȊȀǏǱǽȊȋǏȉȅǿȍȋǏȂȅȈȏȁȍǏȒǽȏȁȍǏȌȐȍȅȂȅȁȍȎǏ

ȅȊǏǱȋȍȏȄǏǦȁȊȏȍǽȈǏǳȍȋȑȅȊǿȁǏȏȋǏȎȐȌȌȈȔǏȎǽȂȁǏȀȍȅȊȇȅȊȃǏȒǽȏȁȍǏǿȋȊȏȍȅǾȐȏȁǏȏȋǏȍȁȀȐǿȁǏȏȄȁǏȄȁǽȈȏȄǏȄǽȕǽȍȀȎǏȋȂǏ

ȈȋǿǽȈǏȍȁȎȅȀȁȊȏȎǗǏ

Achievement 1 
 
Introduction of water-saving 
type RO membrane water 
purifiers and Nano micro filter 
water purifiers in North Central 
Province and supplying safe 
drinking water to local 
residents. 
Ǐ

ǤǿȏȅȑȅȏȔǏǚǖǚǏǧȁȎȅȃȊǕǏȌȍȋȀȐǿȏȅȋȊǏǽȊȀǏȅȊȎȏǽȈȈǽȏȅȋȊǏȋȂǏȒǽȏȁȍǖȎǽȑȅȊȃǏ

ȏȔȌȁǏǴǲǏȉȁȉǾȍǽȊȁǏȒǽȏȁȍǏȌȐȍȅȂȅȁȍȎǏǽȊȀǏǱǽȊȋǏȉȅǿȍȋǏȂȅȈȏȁȍǏȒǽȏȁȍǏ

ȌȐȍȅȂȅȁȍȎǗǏ Ǐ

ǤǿȏȅȑȅȏȔǏǚǖǛǏǲȌȁȍǽȏȅȋȊǏȋȂǏȒǽȏȁȍǖȎǽȑȅȊȃǏȏȔȌȁǏǴǲǏȉȁȉǾȍǽȊȁǏȒǽȏȁȍǏ

ȌȐȍȅȂȅȁȍȎǏǽȊȀǏǱǽȊȋǏȉȅǿȍȋǏȂȅȈȏȁȍǏȒǽȏȁȍǏȌȐȍȅȂȅȁȍȎǏǽȊȀǏȎǽȂȁǏȀȍȅȊȇȅȊȃǏ

ȒǽȏȁȍǏȎȐȌȌȈȔǏȏȋǏȈȋǿǽȈǏȍȁȎȅȀȁȊȏȎǗǏ Ǐ

ǤǿȏȅȑȅȏȔǏǚǖǜǏ ǨȑǽȈȐǽȏȅȋȊǏȋȂǏȀȍȅȊȇȅȊȃǏȒǽȏȁȍǏȅȉȌȍȋȑȁȉȁȊȏǏȁȂȂȁǿȏǏȅȊǏ

ǱȋȍȏȄǏǦȁȊȏȍǽȈǏǳȍȋȑȅȊǿȁǏǾȔǏȎǽȉȌȈȅȊȃǏǽȊȀǏǽȊǽȈȔȕȅȊȃǏȂȅȈȏȁȍȁȀǏ

ȒǽȏȁȍǏǽȊȀǏȍǽȒǏȒǽȏȁȍǏȏȍȁǽȏȁȀǏǾȔǏȒǽȏȁȍǖȎǽȑȅȊȃǏȏȔȌȁǏǴǲǏ

ȉȁȉǾȍǽȊȁǏȒǽȏȁȍǏȌȐȍȅȂȅȁȍȎǏǽȊȀǏǱǽȊȋǏȉȅǿȍȋǏȂȅȈȏȁȍǏȒǽȏȁȍǏȌȐȍȅȂȅȁȍȎǕǏ Ǐ

Achievement 2 
 
ǩȋȍȉȐȈǽȏȁǏȀȍȅȊȇȅȊȃǏȒǽȏȁȍǏ

ȎȐȌȌȈȔȅȊȃǏȉȋȀȁȈǏǾȔǏȒǽȏȁȍǖ

ȎǽȑȅȊȃǏȏȔȌȁǏǴǲǏȉȁȉǾȍǽȊȁǏ

ȒǽȏȁȍǏȌȐȍȅȂȅȁȍȎǏǽȊȀǏǱǽȊȋǏȉȅǿȍȋǏ

ȂȅȈȏȁȍǏȒǽȏȁȍǏȌȐȍȅȂȅȁȍȎǗǏ

Ǐ Ǐ Ǐ

ǤǿȏȅȑȅȏȔǏǛǖǚǏ ǦȋȊȂȅȍȉǽȏȅȋȊǏȒȄȁȏȄȁȍǏȒǽȏȁȍǖȎǽȑȅȊȃǏȏȔȌȁǏǴǲǏ

ȉȁȉǾȍǽȊȁǏȒǽȏȁȍǏȌȐȍȅȂȅȁȍȎǏǽȊȀǏǱǽȊȋǏȉȅǿȍȋǏȂȅȈȏȁȍǏȒǽȏȁȍǏȌȐȍȅȂȅȁȍȎǏ

ǽȍȁǏȌȍȋȌȁȍȈȔǏȋȌȁȍǽȏȁȀǏȏȋǏȌȐȍȅȂȔǏȒǽȏȁȍǕǏǽȊȀǏȅȉȌȍȋȑȁȉȁȊȏǏǽȎǏ

ȊȁǿȁȎȎǽȍȔǗǏ Ǐ

ǤǿȏȅȑȅȏȔǏǛǖǛǏ ǲȌȁȍǽȏȅȋȊǏǽȊȀǏȉǽȅȊȏȁȊǽȊǿȁǏȋȂǏȒǽȏȁȍǖȎǽȑȅȊȃǏȏȔȌȁǏ

ǴǲǏȉȁȉǾȍǽȊȁǏȒǽȏȁȍǏȌȐȍȅȂȅȁȍȎǏǽȊȀǏǱǽȊȋǏȉȅǿȍȋǏȂȅȈȏȁȍǏȒǽȏȁȍǏ

ȌȐȍȅȂȅȁȍȎǕǏǽȊȀǏȌȍȁȌǽȍǽȏȅȋȊǏȋȂǏȋȌȁȍǽȏȅȋȊǏȉǽȊǽȃȁȉȁȊȏǏȉǽȊȐǽȈȎǗǏ Ǐ

ǤǿȏȅȑȅȏȔǏǛǖǜǏ ǴȁǽȈȅȕǽȏȅȋȊǏȋȂǏȉǽȊȐȂǽǿȏȐȍȅȊȃǕǏȋȌȁȍǽȏȅȋȊǏǽȊȀǏ

ȉǽȊǽȃȁȉȁȊȏǕǏǽȊȀǏȉǽȅȊȏȁȊǽȊǿȁǏȋȂǏȒǽȏȁȍǖȎǽȑȅȊȃǏȏȔȌȁǏǴǲǏ



Ǒ XI 

 
The following effects on development tasks can be expected by operating and demonstration 
of usefulness of water-saving type RO membrane water-purifiers and Nano micro filter 
water-purifiers which are introduced at water purification facilities in rural area of North 
Central Province in Sri Lanka. 
Ǒ

Effect 1: Total 20 sets of water-saving type RO membrane water-purifiers and Nano micro 
filter water-purifiers are installed in community water purification facilities and safe 
drinking water is supplied to local residents of 10,000 households. Contribution is 
expected to prevent chronic kidney disease, waterborne infections and dental 
fluorosis of local residents. 

Effect 2: By transferring Emax technology, human resources are developed to install, 
manage and maintain water-saving type RO membrane water purifiers and Nano 
micro filter water purifiers. 

 
7. Intended Business Development 

The Government of Sri Lanka and Polonnarwa district government are expecting to 
manufacture RO membrane water purifiers in Polonnarwa City. The Polonnarwa district 
government has offered to provide land and buildings for assembly plant of RO membrane 
water purifiers. Thus, it is considering to establish a company that manufactures (assembles), 
sells and maintains water-saving type RO membrane water purifiers and Nano micro filter 
water purifiers in collaboration with Sri Lankan capital. 
The present target is manufacturing and sales of RO membrane water purifiers to community 
water purification facilities through the CKDu program in North Central Province. 
According to NWS&DB, no water supply facilities are maintained in about 200 areas in 
Anuradhapura district and 100 areas in Polonnaruwa district, and the construction of RO 
plant is an urgent issue. Therefore, it is aimed to manufacture and sell 240 sets of RO plants 
in the first year and the second year totally. 
Ǒ  

ȋȃȋȀȏǿȌȃǑȔǿȑȃȏǑȎȒȏȇȄȇȃȏȐǑǿȌȂǑǳǿȌȍǑȋȇȁȏȍǑȄȇȊȑȃȏǑȔǿȑȃȏǑȎȒȏȇȄȇȃȏȐǑ

ȔȇȑȆǑȑȆȃȇȏǑȍȔȌǑȑȃȁȆȌȍȊȍȅȖǑȑȆȏȍȒȅȆǑȑȃȁȆȌȍȊȍȅȖǑȑȏǿȌȐȄȃȏǑȍȄǑ

ȔǿȑȃȏǘȐǿȓȇȌȅǑȑȖȎȃǑǶǴǑȋȃȋȀȏǿȌȃǑȔǿȑȃȏǑȎȒȏȇȄȇȃȏȐǑǿȌȂǑǳǿȌȍǑ

ȋȇȁȏȍǑȄȇȊȑȃȏǑȔǿȑȃȏǑȎȒȏȇȄȇȃȏȐǙǑ Ǒ

Achievement 3 
 
ǮȋȎȏȍȓȃȋȃȌȑǑȍȄǑǿȁȁȃȐȐǑȑȍǑȐǿȄȃǑ

ȂȏȇȌȉȇȌȅǑȔǿȑȃȏǑȄȍȏǑȊȍȁǿȊǑ

ȏȃȐȇȂȃȌȑȐǑǿȌȂǑȏȃȂȒȁȑȇȍȌǑȍȄǑ

ȆȃǿȊȑȆǑȏȇȐȉǑȀȖǑȂȇȐȐȃȋȇȌǿȑȇȍȌǑȍȄǑ

ȔǿȑȃȏǘȐǿȓȇȌȅǑȑȖȎȃǑǶǴǑ

ȋȃȋȀȏǿȌȃǑȔǿȑȃȏǑȎȒȏȇȄȇȃȏȐǑǿȌȂǑ

ǳǿȌȍǑȋȇȁȏȍǑȄȇȊȑȃȏǑȔǿȑȃȏǑ

ȎȒȏȇȄȇȃȏȐǙǑ

 
Ǒ

ǦȁȑȇȓȇȑȖǑǞǘǜǑǮȌȑȏȍȂȒȁȑȇȍȌǑȍȄǑȑȃȁȆȌȇȁǿȊǑȐȒȎȃȏȇȍȏȇȑȖǑǿȌȂǑȃȁȍȌȍȋȇȁǑ

ǿȂȓǿȌȑǿȅȃǑȍȄǑǯǿȎǿȌȃȐȃǑȔǿȑȃȏǘȐǿȓȇȌȅǑȑȖȎȃǑǶǴǑȋȃȋȀȏǿȌȃǑȔǿȑȃȏǑ

ȎȒȏȇȄȇȃȏȐǑǿȌȂǑǳǿȌȍǑȋȇȁȏȍǑȄȇȊȑȃȏǑȔǿȑȃȏǑȎȒȏȇȄȇȃȏȐǑȀȖǑȆȍȊȂȇȌȅǑ

ȑȃȁȆȌȇȁǿȊǑȑȍȒȏǙǑ Ǒ

ǦȁȑȇȓȇȑȖǑǞǘǝǑǪȐȑǿȀȊȇȐȆȋȃȌȑǑȍȄǑǿǑȀȒȐȇȌȃȐȐǑȋȍȂȃȊǑȄȍȏǑǿǑȊȍȁǿȊǑ

ȁȍȏȎȍȏǿȑȇȍȌǑȑȍǑȋǿȌȒȄǿȁȑȒȏȃǗǑȐȃȊȊǗǑȇȌȐȑǿȊȊǑǿȌȂǑȋǿȇȌȑǿȇȌǑȔǿȑȃȏǘ

ȐǿȓȇȌȅǑǶǴǑȋȃȋȀȏǿȌȃǑȔǿȑȃȏǑȎȒȏȇȄȇȃȏȐǑǿȌȂǑǳǿȌȍǑȋȇȁȏȍǑȄȇȊȑȃȏǑ

ȔǿȑȃȏǑȎȒȏȇȄȇȃȏȐǑȑȆȏȍȒȅȆǑȀȒȐȇȌȃȐȐǑȎǿȏȑȌȃȏȐȆȇȎǑǿȅȏȃȃȋȃȌȑǑȔȇȑȆǑ

ȑȆȃǑȁȍȏȎȍȏǿȑȇȍȌǙǑ Ǒ

ǦȁȑȇȓȇȑȖǑǞǘǞǑǱȍȔǑȎȏȇȁȃǑȎȏȍȂȒȁȑǑȐǿȊȃȐǑȀȖǑȋǿȌȒȄǿȁȑȒȏȇȌȅǑȔǿȑȃȏǘ

ȐǿȓȇȌȅǑȑȖȎȃǑǶǴǑȋȃȋȀȏǿȌȃǑȔǿȑȃȏǑȎȒȏȇȄȇȃȏȐǑǿȌȂǑǳǿȌȍǑȋȇȁȏȍǑȄȇȊȑȃȏǑ

ȔǿȑȃȏǑȎȒȏȇȄȇȃȏȐǑȍȄǑȑȆȃǑȊȍȁǿȊǑȁȍȏȎȍȏǿȑȇȍȌǙǑ Ǒ
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