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ҋȹɨɚȹɯɓ ɒɌɈӰ  
ɒɨɌə ɀɭəɌȹɼ ȥ֚ɭϘ ȺɨɌɸɎɨɌɭ ɩəɌɨ ɜӃə ȿɹɌ, ϓɜɹɖɸ ɎɩɌ ȺɨɌɸɎɨɌɭȹɼ ɒɝϘ ɒɨɌə ɫɀəɌȹɨ ɖɨɩȻ 

ɋɸɔɹ Ɍɹ ȥɉʉ ɔɨוɊȿ᷈ ȺɨɌɸɎɨɌɭ, ɜɔɜɏɨȨ Ɉɉɨ ֲ̲Ɉɨȹɼ ɒɝϘ ɋɸɔɹ Ɍɹ ȿ᷈ ȥӰə֡ɭɈ əɨ ɩɏɈɖɼ ȺɨɌɸɎɨɌɭ, 

ɜɔɜɏɨȨ Ɉɉɨ ֲ̲Ɉɨȹɨ ȹɨɔɇ ɩɐɫɑю ɩȹɫɜɒȹɨ ɔɼȻɝʢ ɖɨ˪ɸ, ɀɜȹɨ ȹɨɔɇɖɸ Ʉɰɖɼ ɋɌɔɨɜɭ ȺɫȾʉɌɰ ɎɌʓ ɔ ɜɒɓɒɨ 

ȫɎȾɨɔ ʦɌ ɌɜגɊɨ ɒɴϓɰ ɎɩɌ ʦɌ ɜ ɸʾ ʦתȿ᷈ ɌɨȻɪɔȹ֚ɔɒɨ ɜȾɸɈɌɨȹɼ ȹɒɭ, ɜɔȹɨɔ ȧɏɹɖɸ ɎɩɌ ҋɓɨʉѿ ӹɼɈɝʢȹɼ 

ɎɪɔȾɨɖɌ ȻɌʉ Ɍɜ ɰʾ ɎɩɌ ҋɒɰȺ ȹɨɔɇ ɝɼ᷈ ɓɭ ɈϮɖɨȩ ȧϑɜɨɉ ȻɊʖ ɌɸɎɨɖɖɸ ȺɨɌɸɎɨɌɭ, ɜɔɜɏɨȨ Ɉɉɨ ֲ̲Ɉɨȹɼ 

˒ɸϕɒɨ ȫӦɸȺɌɭɓ ȹɨɓʉɝʢ ɔ ȫɎɖҟɭ ɜɒɸɈ ɝɨɫɜɖ ȻɊʖ ȧȨɔɝɸȹɼ ȿ᷈ Ⱥɰɖɨ ɩɊɜɨ ɒɰʵ ˒ɸϕȹɼ ɩɊȻɼɎɌɨ, ɜɔɜɏɨȨ 

˒ɸϕȹɼ ȫɫȾɈ Ӱə֡ɨɎɌ, Ʉɼɜ Ɉɉɨ Ɉɔɖ ɏɼɝɔȹɼ Ӱə֡ɨɎɌ, ɀɼɫȺɒɎɲɇʉ ɜɒɓɒɨ ɜɨɐɰɌ ɎɨɌɭɖɸ ɝɨɈɋɰɌɸ ȧɌɭɐɨɌɭ, 

ɜʄ֡ɨȻɈ ǔɩəЋɨɖɓ ɔ ֲɨ֤ ɜʄ֡ɨǕ ȺɨɌɸɎɨɌɭ Ɉɉɨ ɜɔɜɏɨȨ ɜɰɩɐɋɨȹɼ ȫɫȾɈ Ӱə֡ɨɎɌ ɔ ɜɰɔɫ˒Ɉ ȺɨɌɸɎɨɌɭɒɨ ɜɒɰɫȾɈ 

ɎʦʃȾ ȧɩɊ ɓɜ ɫɀӦɨ ɔ ɌȻɔɎɨɫɖȹɨȹɨ ɒɰ˧ ȾɰɌɽɈɭȹɨ ʢɎɒɨ ɔɝɸȹɨ ȿɌʀ᷈ 

ɌɸɎɨɖ ɜɔȹɨɔɖɸ ȧϑɜɨɉ Ȼɔɸȹɼ ɩɊȻɼ ɩəȹɨɜ ɖ˗ȹɼ ɒɒʉ ȥɌɰɜɨɔ ɌȻɔɎɨɫɖȹɨɖɸ ɜɐɹ ɀɌɈɨɖɨȩ ɜɰɔɫ˒Ɉ ȺɨɌɸɎɨɌɭ Ɉɉɨ 

ɜɔɜɏɨȨɒɨ ўɨɓɼɫȾɈ ɎʦʃȾ ɔ ȫɫȾɈ Ӱə֡ ɨɎɌɒɨ ɀɼɅ ɩɊɌɰ ɎɌʓȿ᷈ ɜɔȹɨɔɖɸ Ȼɔɸȹɨ ɔɨɩԆʊɓ ɔ ȥЫɔɨʉɩԆʊɓ ɖ̠  Ɉɉɨ 

ҋɩɈəϽɈɨɝʢɖɨȩ ɜѿȹɼɚɭ ɌȻɔɎɨɫɖȹɨ ȧϑɜɨɉ ȻɊʖ ȺɨɌɸɎɨɌɭ, ɜɔɜɏɨȨ Ɉɉɨ ֲ̲Ɉɨȹɼ ˒ɸϕɒɨ ɌɭɩɈ, ȲɌ Ɉɉɨ 

ɩɌɓɒɝʢ ɐɌɨȫɌɸ ȹɨɓʉȹɼ ɉɨɖɌɭ ȻɊʖ ȧȱȹɼ ȿ᷈ ɜɨɉɹ ȺɨɌɸɎɨɌɭ Ɉɉɨ ɜɔɜɏɨȨ ˒ɸϕȹɼ ɩəȹɨɜȹɨ ɖɨɩȻ ɐɀɸɃ ɩəɩɌɓɼɀɌ 

ȻɊʖ ȧȨɔɝɸȹɼ ɔ ɔɨɩԆʊɓ ɔ ȥЫɔɨʉɩԆʊɓ ɩəȹɨɜ ɜɨɁɸɊɨɔ ɩɌȹɨɓɝʢɜʃȻ ɜɝȹɨɓʉ Ȼɔɭ ȺɨɌɸɎɨɌɭ Ɉɉɨ ɜɔɜɏɨȨ ˒ɸϕȹɼ ɩəȹɨɜȹɨ 

ɖɨɩȻ ɩəɫɑю ҋȹɨɔȹɨ ɜȾɸɈɌɨɒɰɖȹ ȹɨɓʉˇɒɝʢ ɜ͑ɨɖɌ ȻɊʖ ȧȨɔɝɸȹɼ ȿ᷈ɓɜȹɨ ɜɨɉɹ ȧȻɨɒɭ əɛʉɝʢɒɨ ɓɭ ȹɨɓʉɝʢɖɨȩ 

ɩɌɔЫɔɈɨ ɩɊȩ ȺɨɌɸɎɨɌɭ Ɉɉɨ ɜɔɜɏɨȨ ˒ɸϕɒɨ ɓɉɸԆ ɐɀɸɃ ɩɐɩɌɓɼɀɌ Ȼɔɸɔ ȹɨɓɨʉѡɓɌ ҋɩˇɓɨɒɨ ҋɑɨəȹɨɔɭɈɨ ӤɨȫɌɸ 

ҋɩɈəϽɈɨ ɎɩɌ Ҧʵ ȻɊʉȿɰ᷈  

ɓɜ ɜѿȹɼɚɭ ɌȻɔɎɨɫɖȹɨȹɨ ɀɌɈɨȹɼ ȺɨɌɸɎɨɌɭ ɜɸəɨɒɨ ɎʦʃȾ, Ɏɲɇʉ ɜɔɜɏɨȨɓɰʵ ɌȻɔɎɨɫɖȹɨ ɐɌɨȫɌɸ ɊɭȼʉȹɨɖɭɌ 

ɜɼȾȹɨ ɜɨɉ ᶵᶴ ɐɛʉȹɨ ɜӆȹɼ ɖɨɩȻ ɩɌɒɨʉɇ ɑȱȹɼ ɓɜ Ⱥɨɜֲ ɓɼɀɌɨȹɼ ɖ˗ ɜɒɓ ɜɨпɫɑʉȹ ɔ ɒɝϘɎɲɇʉ ɩəȹɨɜ 

ҋɓɨɜȹɨ ʢɎɒɨ ɔɝɸȹɼɖɸ ɓɼɀɌɨɖɨȩ ҋɑɨəȹɨɔɭ ȹɨɓɨʉѡɓɌ ȻɌʉ ɜҿϽ ɜɐɹ Ɏ˒ɐɨɃ ɜɝɓɼȻȹɼ ȥɎɸ˒ɨ ȻɊʉȿɰ᷈ ȥЫɒɨ, 

ɔɇɌɭɩɈȹ ɓɼɀɌɨ ɩɌɒɨʉɇɒɨ ɒʦɖɭ ɜɨɒɰɊɨɩɓȹ ɩəȹɨɜ ȹɸхȹɼ ɎɪɔȾɨɖɌ ɔ əɸәɝʄȻɔɩɝӞɸȹɼ ȧɫɉʉȹ ɜɝɓɼȻ ɔ ɔ 

NWASH Application ɐɨɃ Ⱥɨɜ ֲɈɓɨɔɭȹɼ ҋɨɩəɫɋȹ ɩɐ̈́Ɉɨ ҋɊɨɌ ȻɌʓ  ɩɃɒ ɫɖɅ ӹɭ ɩɅȹ Ɍɨɔɨɓɇ Ⱦɽɋɔɭ ɖɨȩ 

ɩəɚɸɛ ɋўəɨɊ ɩɊɌ Ⱦɨɝתȿɰ ᷈ ɓɜ ɒɝϘɎɲɇʉ ȹɨɓʉȹɼ ɖɨɩȻ ȻɨȫʃɎɨɫɖȹɨ ȫɎɨЕ˒, ҋɒɰȺ ҋɚɨɜȹɯɓ ȥɫɋȹɴɈ, əɅɨ 

ȥЕ˒ɝʡ, ȹɨɓʉɎɨɫɖȹɨ ɜɊ֮ɝʡ ɔ əɅɨ ɜɊ֮ɝʡ, ɩɐɛɓȻɈ ɚɨȺɨȹɨ ҋɒɰȺɝʡ, ɜɲȾɌɨ ҋɩəɫɋ ȥɫɋȹɴɈ, Ⱥɨɜ ֲɜҹȹʉ 

Ӱɩ,ɻ ɩəЋɨɖɓȹɨ ҋɩɈɩɌɫɋ, ֲɨ  ֤ɜ֡ɨȹɨ ҋɩɈɩɌɫɋ Ɉɉɨ ȥў ȹɒʉȾɨɔɭɝʡ ɔ ȥў ɜɐɹ ɜɔɼȹɨɔəɨɖɨɝʡɒɨ ȧɑɨɔ 

Ӱ  ɻȻɌʉ Ⱦɨɝתȿɰ ᷈ 

ɋўəɨɊ 

ȹɴԏ ҋɜɨɊ Ɇȹɨɖ 

ǔɌȻɔ ҋɒɰȺǕ 
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ɒЫӰ Ǎ 
ȺɨɌɸɎɨɌɭ, ɜɔɜɏɨȨ Ɉɉɨ ֲ̲Ɉɨ ɒɨɌə ֲɨ֤ Ɉɉɨ ȥɬ֚Ϙȹɼ ɖɨɩȻ ȥɎɪɔɝɨɓʉ ɩəɛɓ ɑȱȹɼɖɸ ɓɜȹɼ ɎʦʃȾɖɨȩ ӰɨɎȹ 

ɐɌɨȫʃɊɹ ɌɨȻɪɔȹɖɨȩ ɀɨȻʡȹ Ȼɔɭ ɜɒɰɫȾɈ ɩəȹɨɜȹɨ ɖɨɩȻ ɜɐɹ Ɏ˒ɖɸ ЕɨɌ ɩɊɌɰ ɎɌʓ ʦתȿ᷈ ɜɔɜɏɨȨ ˒ɸϕȹɼ ɩəȹɨɜȹɨ 

ɖɨɩȻ ɔɨɩԆʊɓ ɜɔɜɏɨȨ ȻɰʡɓɼɀɌɨ, ᶶᶴᶺᶼ Ɉɀɰʉɒɨ ɑȨ ɓɜɹȹɼ ɒɒʉ ȥɌɰɜɨɔ ɫɀӦɨ Ɉɉɨ ֡ɨɌɭɓ Ɉɝɒɨ ɜɔɜɏɨȨ ҋəϽʉɌȹɨ 

ȥɫɑɓɨɌɝʢ ɜ͑ɨɖɌ ɑȨ ɜɔɜɏɨȨ ɔ ֲ̲Ɉɨȹɼ ȥə֡ɨɒɨ ȫӦɸȺɩɌɓ ɜɰɋɨɔ ɑȨɔɝɸȹɼ ȿ᷈  

ȺɨɌɸɎɨɌɭ, ɜɔɜɏɨȨ Ɉɉɨ ֲ̲Ɉɨȹɨ ˒ɸϕɒɨ ɜѿȹɼɚɭ ɌȻɔɎɨɫɖȹɨɖɸ ȹɸɝɭ ȹɨɓʉɝʢ ȻɔɸɎɩɌ ҋɓɨʉѿ ӹɼɈ Ɉɉɨ ɜɨɋɌȹɼ 

ȥɑɨəɖɸ ȫӦɸ˧ ɌɩɈɀɨ ɝɨɫɜɖ ȻɌʉ ȹɩɄɌ ɑȱȹɼ ȥə֡ɨ ȿ᷈ Ɉɔ ɜѿȹɼɚɭ ɌȻɔɎɨɫɖȹɨɖɸ ɩɐɫɑю ɜɔɼȹɨɔəɨɖɨɝʢɜʃȻȹɼ 

ɜɝȹɨɓʉ Ɉɉɨ ɜɒѡɓɒɨ ɀɼɅ ɩɊȱȹɼ ȿ᷈ ɜɨɉɹ ȧȻɨɒɭ ɩɊɌɒɨ ɉɎ ҋɑɨəȹɨɔɭ ɜɒѡɓȹɼ ɒɨЕɒɐɨɃ ɓɜ ɌȻɔɎɨɫɖȹɨɖɸ 

ȺɨɌɸɎɨɌɭ, ɜɔɜɏɨȨ Ɉɉɨ ֲ̲Ɉɨȹɨ ˒ɸϕɒɨ ɫɖȱȹɨ ɖ˗ɝʢ ɝɨɫɜɖ ȻɌʉ Ɉɓɨɔ ɔɝɌɸȿ᷈ ɜѿȹɼɚɭ ɌȻɔɎɨɫɖȹɨ ֚ɔɭɓ 

ȺɨɌɸɎɨɌɭ, ɜɔɜɏɨȨ Ɉɉɨ ֲ̲Ɉɨ ɜɒѡɓ ɜɩɒɩɈȹɼ ɌɸɈɴϘ ɔ ɜɐɹ ɜɔɼȹɨəɨɖɨ ɩɌȹɨɓɝʢ ɩɐɚɸɛ Ȼɔɸɔ ɒʦɖɭ ɜɨɒɰɊɨɩɓȹ 

ɩəȹɨɜ ȹɸх ɎɪɔȾɨɖɌ ɔ əɸәɝʄȻɔɩɝӞɸȹɼ ȧɫɉʉȹ ɜɝɓɼȻɒɨ ɩɌɒɨʉɇ Ȼɪɔȱȹɼ ɓɜ ȺɨɌɸɎɨɌɭ, ɜɔɜɏɨȨ Ɉɉɨ ֲ̲Ɉɨ 

ǔȺɨɜֲǕ ɓɼɀɌɨ ɜɒɓ ɜɨɎɸ˒ ɔ ȥϓЫɹ ɜɨпɫɑʉȹ ɔɝɸȹɼ ȿ᷈  

Ɉɜɉʉ ɓɜ ȺɨɌɸɎɨɌɭ, ɜɔɜɏɨȨ Ɉɉɨ ֲ̲Ɉɨ ɓɼɀɌɨȹɼ ɜɏɖ ȹɨɓɨʉѡɓɌ Ɉɉɨ ɊɭȼʉȹɨɖɭɌ ɖ˗ ɔ ȫϽɸḽ ȥɌɰɜɨɔȹɼ 

ҋȻɩɈ ɝɨɫɜɖ ȻɌʉȹɨ ɖɨɩȻ ȧᴄɌɼ ɈɏʉɐɨɃ ȻɌɰʉ ɎɌʓ ɜɝɓɼȻȹɼ ҋɩɈɐϽɈɨ ȻɊʖ ɜɏɖ ȹɨɓɨʉѡɓɌȹɼ ɖɨɩȻ ɝɨɩɊʉȹ ɚɰɑȹɨɒɌɨ 

Ӱʵ ȻɊʉȿɰ᷈  

ɋўəɨɊ᷈ 
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Þǭ¾ɨÜɠ ÑÀØÒɟȑÙ¾ɟ 

ÑÀØ ¾ɟ×xÒɟȑÙ¾ɟ¾ɨ ¾ɟ×ɟxÙ× 

ÓǡɭÒȓØ+ ÞǭØɡ 
ÖÐɭÜ ŢÏɭÜ+ ÑɭÒɟÙ 

ɊɰȨ ɚᴔɊ  
ÑɭÒɟÙ¾ɨ ÞɰȐÛÐɟÑÙɭ yɰÀɠ¾ɟØ ÀØɭ¾ɨ ÞɰÁɠ× Ùɨ¾ÍɟȒęŝ¾ ÀÌÍęŝɟĕÖ¾ ÜɟÞÑ ģ×ÛĦÎɟ¾ɨ ÖɟĘ×ÖǬɟØɟ ȏÏÀɨ 
ÜɟȒęÍ, ÞȓÜɟÞÑ, ȐÛ¾ɟÞ, zȑÎx¾ ÞÖɟÑÍɟ, ÞÖȗȐǦ Ø ÞɟÖɟȒÅ¾ ę×ɟ×¾ɟ ÙɟȑÀ ÑɟÀȎØ¾¾ɨ ÖɩȑÙ¾ ß¾ 
yȑÐ¾ɟØ¾ɨ Ţĕ×ɟÕȕȑÍ ÀØɭ¾ɨ Ä] ÞɰȐÛÐɟÑ ŢÏÍ Ţĕ×ɭ¾ ÑɟÀȎØ¾Ùɟ| ĦÛċÄ ¿ɟÑɭÒɟÑɠ ÍÎɟ ÞØÞÓɟ{Öɟ 
ÒßȓɯÃ ßȓÑɭ ĦÛɟĦĖ×ÞĞÔęÐɠ ÖɩȑÙ¾ ß¾¾ɨ ÞȓȑÑȒǯÍÍɟ Ø Øɟč×¾ɨ ÑɠȑÍ yęÍÀxÍ zÐɟØÕȕÍ ÛĦÍȓ ÍÎɟ ÞɭÛɟÖɟ 
ÞÛɮ ÑɟÀȎØ¾ßȻ¾ɨ ÞÖɟÑ ÒßȓɯÃ¾ɨ ÞȓȑÑȒǯÍÍɟ ßȓÑɭ ÞɰÛɮÐɟȑÑ¾ ŢɟÛÐɟÑ Øßɭ¾ɨÙɭ ÞɰÁɠ×, ŢÏɭÜ Ø ĦÎɟÑɠ× ÞØ¾ɟØÙɭ ÞĞÔȒęÐÍ 
àɭŝÀÍ ¥Ñ, ȑÑ×Ö, ¾ɟ×xȐÛȑÐ Ø ÖɟÒÏĔÊ¾ɨ ȑÑÖɟxÌ ÍÎɟ zÛȑÐ¾ ×ɨÅÑɟ Ø ÔɟȐÝx¾ ØÌÑɠȑÍ¾ ×ɨÅÑɟ ÍÅȓxÖɟ ÀØɡ ÔɟȐÝx¾ ÑɠȑÍ 
¾ɟ×xŎÖ Ø ÔÅɭÈÖɟ ÏɭÜ¾ɨ ÞęÍȓȑÙÍ ȐÛ¾ɟÞ Ø ÞÖȗȐǦ¾ɟ ÙɟȑÀ ÑɟÀȎØ¾¾ɨ zÐɟØÕȕÍ zÛĤ×¾Íɟ Ø yȑÐ¾ɟØ¾ɨ ÞĞÔɨÐÑ ßȓÑɭ 
ÒȎØ¾ġÒÑɟ ÀØɭ¾ɨ ßȓęÄ] 

ȏÏÀɨ ȐÛ¾ɟÞ ÙĨ× 'a_`e,a_b_(, ØɟȐǴ× ÞØÞÓɟ{ ÀȓȻ×ɨÅÑɟ,a_eg, ̀ d©ɰ Ò˴ÔÝɶ× ×ɨÅÑɟ 'a_fe.ff,a_g_.g`(, 

`e©ɰ Ò˴ÔÝɶ× ×ɨÅÑɟ¾ɨ zÐɟØ Òŝ, ÖÐɭÜ ŢÏɭÜ ÞØ¾ɟØ¾ɨ zÛȑÐ¾ ×ɨÅÑɟ Ø Þǭ¾ɨÜɠ ÑÀØÒɟȑÙ¾ɟ¾ɨ Ò˴ÔÝɶ× ÑÀØ 
ȐÛ¾ɟÞ ×ɨÅÑɟ¾ɨ ÏɡÁx¾ɟÙɡÑ ÞɨÃ "ĦÛċÄ, ÞÓɟ, ßȎØ×ɟÙɡ, ĦÖɟÈx ÜßØɪ ÞĚ Í¾ɨÜɠ ÑÀØÒɟȑÙ¾ɟ¾ɨ ÞÖȗȐǦ¾ɨ zÐɟØ", ÙĨ×, 
ØÌÑɠȑÍ, ¾ɟ×xÑɠȑÍ Ø ¾ɟ×xŎÖ ¾ɟ×ɟxęÛ×Ñ ×ɨÅÑɟ Ø ÖĘ×Ö¾ɟÙɡÑ ¿Ãx ÞɰØÃÑɟ ÍÎɟ ÔɟȐÝx¾ ÑɠȑÍ, ¾ɟ×xŎÖ Ø ÔÅɭÈÖɟ ÞÖɭÍ 
ÞɰÁɠ× ÞØ¾ɟØ, ÖÐɭÜ ŢÏɭÜ ÞØ¾ɟØ Ø Þǭ¾ɨÜɠ ÑÀØÒɟȑÙ¾ɟÙɭ ÃɟÙȓ z-Ô- a_g_.g`¾ɨ ÔɟȐÝx¾ ÑÀØ ȐÛ¾ɟÞ ×ɨÅÑɟÖɟ ÞÛɮ 
ÑɟÀȎØ¾Öɟ ĦÛċÄ ¿ɟÑɭÒɟÑɠ Ø ÞØÞÓɟ{¾ɨ ÒßȓɯÃ¾ɨ ÞȓȑÑȒǯÍÍɟ ÙĨ× Øßɭ¾ɨÖɟ ÑɭÒɟÙ ÞȓØ¾ɟØ,yęÍØɟxȐǴ× ÏɟÍȗ ȑÑ¾ɟ× ¤-ȑÊ-Ôɠ-¾ɨ 
yÑȓÏɟÑ Þß×ɨÀ, ÜßØɡ ¿ɟÑɭÒɟÑɠ }ÒÕɨǞɟ ÞȑÖȑÍ Ø ÞĚ Í¾ɨÜɠ ÑÀØÒɟȑÙ¾ɟ¾ɨ ÙɟÀÍ ÞɟÆɭÏɟØɡ ÍÎɟ ÑÀØ ȐÛ¾ɟÞ ¾ɨÝ¾ɨ  Ì 
ÙÀɟÑɠÖɟ ÜßØɡ ¿ɟÑɭÒɟÑɠ z×ɨÅÑɟ¾ɨ zÛĤ×¾ ÒȕÛɟxÐɟØßȻ¾ɨ ¾ɟ×xßȻ ¾ɟ×ɟxęÛ×Ñ Õ{Øßɭ¾ɨ ÍÎɟ ÖßȓÙɡ ÞɟÖȓÏɟȐ×¾ ȐÛ¾ɟÞ 
¾ɭęşÙɭ ÙɟÀÍ ÞɟÆɭÏɟØɡÖɟ Þǭ¾ɨÜɠ ÑÀØÒɟȑÙ¾ɟÖɟ ÞȓØȒàÍ ÑɟÀȎØ¾ zÛɟÞ ¾ɟ×xŎÖ  Ø ĦÛċÄ ¿ɟÑɭÒɟÑɠ Ø ÞØÞÓɟ{ ÙÀɟ×Í¾ɟ 
àɭŝÖɟ ȐÛȑÕȍ ¾ɟ×xŎÖ Þ˴ɟÙÑ Õ| Øßɭ¾ɨ ÍÎɟ ÞɰÁɠ× ÞØ¾ɟØ, ÖÐɭÜ ŢÏɭÜ ÞØ¾ɟØ Ø ÞĚ Í¾ɨÜɠ ÑÀØÒɟȑÙ¾ɟ¾ɨ ŢɟÎȑÖ¾ÍɟÖɟ 
Øßɭ¾ɨ ĦÛċÄ ¿ɟÑɭÒɟÑɠ Ø ÞØÞÓɟ{Ùɟ| ÞÛɮ ÑɟÀȎØ¾¾ɨ ÒßȓɯÃ ÞȓȑÑȒǯÍÍɟ ÀÑx ÔÅɭÈ ÑɠȑÍ ¾ɟ×xŎÖ yÑȓÞɟØ ¾ɟ×ɟxęÛ×Ñ ×ɨÅÑɟ 
yÑȓȻÒ ÖȕÍx ȻÒÖɟ ¾ɟ×ɟxęÛ×Ñ ÀØɡ yÒɭȒàÍ }ÒÙĜÐɠ Ţɟȑǭ¾ɟ ÙɟȑÀ ĦÛċÄ ¿ɟÑɭÒɟÑɠ Ø ÞØÞÓɟ{ ÙÀɟ×Í¾ɟ àɭŝÖɟ ÖßȓÙɡ 
ÞɟÖȓÏɟȐ×¾ ȐÛ¾ɟÞ ¾ɭęş¾ɨ ÞɟÆɭÏɟØɡ, Þß×ɨÀ Ø ÞÖęÛ× ÞßÅɠ¾ØÌ ¤Ûɰ ×ɨÀÏɟÑ }ġÙɭ¿Ñɠ× Øßɭ¾ɨ Ä] 

×ɨÅÑɟ ÍÅȓxÖɟ ¾ɟ×xÖɟ ȐÛǱģ×ɟÒɠ¾ØÌ ÞɨÃ Ø ĦÎɟÑɠ× zĤ×¾Íɟ yÑȓÞɟØ ¾ɟ×x ÀÑɴ ÀØɡ ÍġÙɨ ÍßÔɟÈ ȑÑÖɟxÌ ÀȎØÑɭ ×ɨÅÑɟ 
ÍÅȓxÖɟ¾ɟ }ÒɟÀÖ yÔÙĞÔÑ ÀÑɴ ØÌÑɠȑÍ¾ ȸȐǲ¾ɨÌ ßȓÑȓ zÛĤ×¾ Ä] Þǭ¾ɨÜɠ ÑÀØÒɟȑÙ¾ɟ ¿ɟÑɭÒɟÑɠ, ÞØÞÓɟ{ ÍÎɟ ĦÛċÄÍɟ 
ÞÖęÛ× ÞȑÖȑÍ¾ɨ ÑɭÍȗĕÛ, ÖßȓÙɡ ÞɟÖȓÏɟȐ×¾ ȐÛ¾ɟÞ ¾ɭęşÔɟÈ ÒȎØÃɟÙÑ Ø ÛɭġÈßɰÀØȐßġÓɭ ¾ɨ zȑÎx¾ ÍÎɟ ŢɟȐÛȑÐ¾ Þß×ɨÀÖɟ 
Í×ɟØ Õ¤¾ɨ ¿ɟÑɭÒɟÑɠ, ÞØÞÓɟ{ ÍÎɟ ĦÛċÄÍɟ '¿ɟÞĦÛ( ×ɨÅÑɟÙɭ zÛȑÐ¾ Ø ÔɟȐÝx¾ ×ɨÅÑɟ ¾ɟ×xŎÖ¾ɨ yÒɭȒàÍ ÏɡÁx¾ɟÙɡÑ 
ÙĨ× Ø }ǥɭĤ× yÑȓÞɟØ ÑÍɠÅɟÖȕÙ¾ }ÒÙȒĜÐ ßɟȑÞÙ ÀÑɴ ¾ɟ×xÖɟ yĕ×ęÍɮ }Ò×ɨÀɠ, ÞÖ×ÞɟÒɭà Þß×ɨÀɠ Ø ÞɟęÏȑÕx¾ Øßɭ¾ɨÙɭ 
¿ɟÑɭÒɟÑɠ, ÞØÞÓɟ{ ÍÎɟ ĦÛċÄÍɟ ×ɨÅÑɟ¾ɨ ÞÓÙ ¾ɟ×ɟxęÛ×Ñ¾ɨ ÙɟȑÀ ÑÀØ ŢÖȓ¿ č×ȕ, ÑÀØ }ÒŢÖȓ¿ č×ȕ, ¾ɟ×xÒɟȑÙ¾ɟ Ø ÑÀØ 
ÞÕɟ ÞÏĦ× č×ȕßȻ,ÞÛɮ ¾ÖxÃɟØɡ Þß¾ÖɶßȻ, ÑÀØ¾ɟ ÞÛɮ ÑɟÀȎØ¾ßȻ, ÞĞÛȒęÐÍ ÞÛɮ ÞØɨ¾ɟØÔɟÙɟßȻ Ø ×ɨÅÑɟ Í×ɟØ ÀÑɴ 
zȑÎx¾ ÍÎɟ ŢɟȐÛȑÐ¾ ȐÈÖŢȑÍ zÕɟØɡ Äȓ] ×Þ ×ɨÅÑɟÙɟ| yÀɟÖɠ ȏÏÑÖɟ yÆɮ ÒȎØĦ¾ȗÍ ÒȎØÖɟȒÅxÍ ÞÖ× ÞɟÒɭà ÛĦÍȓȑÑǳ 
Þ¾ɟØɟĕÖ¾ Ø ØÃÑɟĕÖ¾ ÞġÙɟß Ø ÞȓÆɟÛ ÍÎɟ ÑɟÀȎØ¾¾ɨ zÛɟÅ yȑÐ¾ɟØ Ø ÄÑɩÈÙɟ| ÞĞÔɨÐÑ ßȓÑɭ ¾ɟ×xÖɟ ÞÛɮ¾ɨ Þß×ɨÀ 
Þß¾ɟ×x Ø ÞÖęÛ× ÞßÅɠ¾ØÌ¾ɨ yÒɭàɟ ÀÏɵ ÞÓÙÍɟ¾ɟ ÙɟȑÀ ßɟȏÏx¾ Ðę×ÛɟÏ ģ×Ǟ ÀÏxÄȓ] 
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ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ                                                                       ᵬᶇ γχ . 10 

 

 u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾ e βγ ᵾ  ᵷ ᵝᵦᵾ (u ᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ ᵱᶋᵞᵪᵾᵗᶋ  ᵬ ᵲᵜᵱ 
 

.ɡᶢ.   ᵬ ᵲᵜᵱ 

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) d ᵰ ᵰᵾᵿᵪᵺᵻ ᵗᶋ ᵈᵩᵾᵲᵯᶂᵦ ᵈᵷ ᵱᵗᵦᵾ ᵻᶋ ᶟ ᵱᵺᵴᵾᵊ 

ᵪᶇᵬᵾᵴᵗᶋ ᵺᵅᵿᵷᵩᵾᵪ ᶣᶡᶨᶣ ᵗᶋ ᵩᵾᵲᵾ ᶤᶦ (ᶥ) ᵴᶇ ᵰᶌᵿᵴᵗ ᵇᵿᵩᵗᵾᵲᵗᶋ ᵬᵰᵾ ᵾ ᵱᵾ  ᵙᵲᶇᵗᶋ ᵝ ᶟ ᵺᵅᵿᵷᵩᵾᵪᵗᶋ 

ᵱᵺ ᵾᵷᵩᵾᵪ ᵾᵲᵾ ᵪᶈ ᵺᵷᶈ ρ ᶇᵸᵷᵾᵺᶀᵴᵾ əᵺᶁᵲᵿ ᵦ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵦᵧᵾ ᵺᵲᵺᵭᵾᵉᵗᶋ ᵬ ᵄᵜ ᵪᶁᵬᵪ  ᵿᵪᵿ ᵦᵦᵾ ᵨᵾᵪ 

ᵙᵲᶇᵗᶋ ᵝ ᶟ ᵺᶋᵻᶀ ᵇᵪᶁ ᵬ ᵪᶇᵬᵾᵴ ᵺᵲᵗᵾᵲᵴᶇ ᵻᵲᵨᵰ, ᵺᵷᶈᵴᵾᵊ ᵲ ᵺᵷᶈ ᵢᵾᵋᵄᵰᵾ ᵾ   ᵪᵺ ᶇ ᵺᶁᵲᵿ ᵦ, ᵬᵱᵾ , 

ᵺᶁᵴᵯ, ᵷᶀᵗᵾᵱ  ᵲ ᵙ ᵝᶇ ᵇᵪᶁᵺᵾᵲᵗᶋ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶇᵷᵾᵗᶋ ᵰᵾ ᵱᵰᵮᵾᵡ 

ᵺᵾᵷ ᵞᵿᵪᵗ ᵷᵾ ᵧ ᵲ ᵞᶀᵷᵪ ᵦᵲ ᵺᶁᵩᵾᵲ ᵙᵪ ᵴ ᵱ ᵲᵾᵘᶇᵗᶋ ᵝ ᶟ  ᵱᶋ ᵴ ᵱ ᵾ ᶀᵰᵾ ᵱᶋᵙᵨᵾᵪ ᵙᵪ ᵪᶇᵬᵾᵴ 

ᵺᵲᵗᵾᵲᵾᵲᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᶇ ᵙᵦ ᵿᵷᵗᵾᵺ ᵱᶋᵞᵪᵾ (Sector 

Development Plan, 2016-2030) ᵦᵱᵾᵲ ᵙᵲᵑᵗᶋ ᵝ ᶟ ᵱᵺᶈ ᵇᵪᶁ ᵬ ᵧᵾᵪᶀᵱ ᵦᵻᵻᵾᵲᵾ ᵈ-d ᵪᶋ 

ᶇᵰᵾ ᵧᵾᵪᶀᵱ ᵘᵾᵺ ᵷ ᵱᶋᵞᵪᵾ ᵦᵞᶁ ᵰᵾ ᴝ ᵪ  ᵧᵾᵿᵴᵑᵗᶋ ᵝ ᶟ 

ᵺᶋᵻᶀ ᵺ ᵨᵯ ᵰᵾ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ, ᵺ ᵲᶀᵴᶇ ᵈ ᵪᶋ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᶇ ᵿᵯ ᵗᶋ ᵺ ᵬᶂᵥ ᵘᵾᵪᶇᵬᵾᵪᶀ, 

ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)  b ᵷ ᵧᵾᵗᶋ ᵦ ᵱᵾᵅᵗᵻ  ᵺᵅᵗᵴᵪ ᵙ ᵲ ᵺᶋ ᵗᶋ ᵴᶇᵘᵾᵞᶋᵘᵾ ᵺᵿᵻᵦ ᵺᵪᶍ  ɥ ᶡᶤᶥ  

ᵺ ᵰᵰᵾ ᵲᵾ ᵴᶇ ᵴᵿ ᵦ ᵙᵲᶇᵗᶋ ᵘᵾᵺ ᵷ ᵴ ᵱ  ᵬᶁᵲᵾ ᵙᵪ  ᵗᶇ ᵗ ᵦᵾ ᵈᵱᶋᵞᵪᵾ, ᵱᵾᵗᵴᵾᵬ ᵲ ᵙᵿᵦᵿᵷᵿᵩᵻ  

ᵈᵷ ᵱᵗ ᵬᵝ ᵪᶍ ᵺᶋ ᵗᶋ ᵬᵿᵻᵜᵾᵪ ᵺᵿᵻᵦ ᵱᶋ ᵘᵾᵺ ᵷ ᵱᶋᵞᵪᵾ ᵦᵱᵾᵲ ᵙᵲᶇᵗᶋ ᵝ ᶟ ᵱᵺᵰᵾ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ 

ᵗᵾ γ ᵪᵦᵾᵗᶋ ᵷᵾ ᵱ ᵦᵧᵾ ᵞᶀᵷᵪ ᵦᵲ ᵺᶁᵩᵾᵲᵗᶋ ᵴᵾᵿᵙ ᵺᶁᵲᵿ ᵦ, ᵬᵱᵾ , ᵬ ᵄᵜᵱᶋ ᵱ, ᵷᶀᵗᵾᵱ ᵲ ᵺ ᵦᶋ 

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ ᵺᶇᵷᵾᵻ  - ᵻᵲᶇᵗᵴᵾᵊ ᵿᵪᵱᵿᵰᵦ ᵬᵰᵾ ɛ ᵬᵴ ᵩ ᵙᵲᵾᵋᵪᶇ ᵬ ᵲᵗ ᵬᵪᵾ ᵙ ᵲᵑᵗᶋ 

 βᶟ  

ᵘᵾᵪᶇᵬᵾᵪᶀ β ᵧᵾ ᵺᵲᵺᵭᵾᵉ ᵺᶇᵷᵾᵻ ᵱᵺ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵾᵧᵿᵰᵗᵦᵾᵗᶋ ᶇ ᵰᵾ ᵬᵲᶇᵗᶋ β   ɜᵱᵺ 

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)  ᵱᶋᵞᵪᵾᵰᵾᵭ ᵦ ᵨᵙᶋ ᵿᵷᵗᵾᵺ ᵴ ᵱ (ᵑᵺᵣᶀᵞᶀ) ᵲ u ᵾᵺ ᵷ 

ᶇ ᵙᵦ ᵿᵷᵗᵾᵺ ᵱᶋᵞᵪᵾ (ŋ ᵺᵣᶀᵬᶀ) ᵰᵾ ᵲᵾᵿᵘᵑᵗᵾ ᵾᵷᵩᵾᵪ ᵲ ᵷ ᵧᵾ b ᵪᶁ ᵬ ᵪᶈ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵴᶇ 

ᵬᵿᵪ ᵺᵾᵰᶂᵿᵻᵗ ᵺᵲᶋᵗᵾᵲᵷᵾᵴᵾ ρ ᶃᵿ ᵗᶋᵥ b ᵪᶁᵺᵾᵲ d ᵪᵾ ᵱᵾᵗᵴᵾᵬᵻ  ᵇᵿ ɯᵮᵤᵾᵋᵪᶇ ᵺᶋᵜ ᵮᵪᵾᵑᵗᶋ  βᶟ ᵱᵺᶈ 

ᵷᵰᶋᵿᵞᵰ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵗᵾ ᵱᶇᵗ ᵿ ᵴᶇ ᵺᵪᶍ ɥ ᶡᶤᶥ  ᵺ ᵰ ᵨᵙᶋ ᵗᵿᵺᵰᵴᶇ ᵷᵿ ᵧᵦ ᵙ ᵲᵑᵗᵾ 

ᵘᵾᵪᶇᵬᵾᵪᶀ ᶋᵦᵻ ᵮᵾᵡ ᵨᵙᶋ, ᵺᶁᵲᵿ ᵦ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ ᵺᶇᵷᵾᵻ ᵾ ᴝ ᵪ ᵝᵪᶍ ᵯ ᶇ ᵿᵪᵿ ᵦᵦᵾ 

ᵱᵺ ᵱᶋᵞᵪᵾᵴᶇ ᵨᵾᵪ ᵙᵲᶇᵗᶋ ᵝ  ɜ

ᵧᵬᵰᵾ, ᵱᵺ ᵱᶋᵞᵪᵾᵴᶇ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵴᵾᵊ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)  ᶇ ᵰᵾ ᵇᵟ 

ᵯᵾᵷᵗᵾ ᵲ ᵺᵰ ᵷᵱ ᵙᵪ  ᵲ ᵿᵷᵗᵾᵺ ᵺᵾᵟᶇᵨᵾᵲᵻ  ᵲ ᵺᵲᶋᵗᵾᵲᵷᵾᵴᵾᵻ ᵴᵾᵊ ᵺᶁ ᵬ  ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ 

ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵪᶀᵿᵦ β ᵱᵾᵲ ᵬᵾᵪ  ᵺᵻᵞᶀᵗᵲᵥ ᵙᵪ ᵝ ᶟ  χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵺᵾᵰᶂᵿᵻᵗ ᵘᵾᵺ ᵷ ᵴ ᵱ ᵻᵾᵿᵺᵴ 

ᵙᵪ  ᵦᵧᵾ ᵙᵿᵦᵗᶋ ᵴᶇᵘᵾᵞᶋᵘᵾ ᵙᵨ  ᵙ ᵦ  ᵬᶁᵲᵾ ᵙᵪ ᵱᵾ ᵾᵰᵾ ᵇᵿᵚ ᵮ ᵪ ᵬᵿᵪ ᵱᶋ ᵱᶋᵞᵪᵾᵴᶇ ᵺ ᵰ ᵮᵪᵾᵋᵄᵪᶇᵝ  ɜ

ᵱᵺ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵿᵯ ᵧᵾᵪᶀᵱ β ᵻᵗᶋ 

ᵱᶋᵞᵪᵾ ᵦᵞᶁ ᵰᵾ, ᵴᵙᵾᵪᶀᵗᶋ ᵺᵰ ᵷᵱ ᵲ ρ ᶃᵿ ᵗᶋᵥ (Vision) t ᵾᵱᵾ ᵷᵱᵪᵗᵾ ᵴᵾᵿᵙ ᵰᵾᵙ ᵿᵪᵨ ᵸᵪ, uᵾᵪᶇᵬᵾᵪᶀ ᵲ 

ᵺᵲᵺᵭᵾᵉ ᵺᶇᵷᵾ ᵷᵾᵻᵗᶋ ᵴᵾᵿᵙ  χ ᶀᵿᵦᵙᵦ ɛ ᶇ ᵱᵻ ᵺᵰᵾᵷᶇᵸ ᵯᵑᵗᵾ ᵝᵪᶍ ᶟ ᵱᶋ ᵱᶋᵞᵪᵾᵰᵾ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ 

ᵨᶀᵚ ᵗᵾᵴᶀᵪ ( ɥ ᶡᶣᶥ- ɥ ᶡᶤᶥ ) u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵾᵧᵿᵰᵗᵦᵾᵻᵗᵾ ᵺᵾᵧᶈ ᵑᵺᵣᶀᵬᶀ 

ᵲ ŋ ᵺᵣᶀᵞᶀᵰᵾ ᵺᵰᵾᵷᶇᵸ ᵯ  ŋb ᵪᶁᵺᵾᵲ ᵲᵾᵿ ᵱ ᵲ b ᵦᵲᵾ ᵿ ᵱ ᵾᵧᵿᵰᵗᵦᵾᵻ ᵬᵿᵪ ᵿᵦᵿᵮᵿ ᵮᵦ ᵯᵑᵗᵾ ᵝᵪᶍ ᶟ  ᵱᶋ  

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵗᶋ ᵰᶁᵘ ᵿᵷᵸᶇᵹᵦᵾᵻ ᵿᵪ ᵾᵪᶁᵺᵾᵲ ᵲᵻᶇᵗᵾ ᵝᵪᶍ: 

¶ ᵱ ᶋᵻβ ᵗᶋ ᵿᵪᵩᵾ ᵲᵥ: ᵱᶋ ᵱᵾᵰᵾ β ᵗᵾᵴᶀᵪ, ᵰ ᵱtᵾᵴᶀᵪ ᵲ ρ ᶀᵚtᵾᵴᶀᵪ b ᵷᵿᵩᵰᵾ ᵿᵷ ᶀᵱ 

ᵈᵷ ᵱᵗᵦᵾᵻ ᵗᶋ ᵿᵷᵿᵯ ᵬ ᵲᵨᶃ ᵱᵻ ᵗᶋ ᵴᶇᵘᵾᵞᶋᵘᵾ ᵺᵰᵾᵷᶇᵸ ᴝ ᵲᵑᵗᶋ  βɜ ᵱᶀ ᵬ ᵲᵨᶃ ᵱᵻ ᵴᶇ ᵿᵷᵿᵯ  

ᵿᵪᵗᵾᵱᵻ ᵴᵾᵊ t ᵻᵾᵄ t ᵾᵱ ᵰᵻ  ᵗᵾᵱᵾ ᵷᵱᵪ ᴝ  χᵯ ᶇ ᵾᵧᵿᵰᵗᵦᵾ ᵿᵪᵩᵾ ᵲᵥ ᴝ  χᵰ  βᴝ ᵨ ᵝ ᵲ 

ᵨᶋᵻᶋᵲᶋᵬᵪᵾᵴᵾᵊ ᵻᵡᵾᵉ ᵺᶀᵿᵰᵦ ᶋᵦᵻᵮᵾᵡ ᵗᵺ ᵲ ᵇᵿᵩᵗᵦᵰ ᵙᵿᵦ ᵻᵾᵿᵺᵴ ᵙᵪ  ᵯ ᶇ ᵗᶁᵲᵾᵗᶋ ᵿᵪᵿ ᵦᵦᵾ 
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ᵨᵾᵪ ᵙᵨ ᵝ ᶟ  

¶ ᵺᶇᵷᵾ ᵦᵲ: ᵱᵺᵴᶇ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵿᵯ  ᵰᶌᵞᶁᵨᵾ ᵺᶇᵷᵾᵗᵾ ᵦᵲᵻ, ᵿᵷᵸᶇᵹ ᴝ ᵲᶀ ᵺᵰ  ᵷᵾᵺᵗᶋ ᵺᶁᵩᵾ ᵲᵑᵗᶋ 

ᵺᶇᵷᵾβᵲᵰᵾ ᵬ ᵄᵜ t ᵿᵦ ᵿᵦᵸᵦ γ ᵪᵺᵅ ᵱᵾᵗᶋ ᵝ ᵺᵾᵧᶈ ᵺᶁᵲᵿ ᵦ u ᵾᵪᶇᵬᵾᵪᶀᵰᵾ ᵦᵧᵾ ᵺᵲᵺᵭᵾᵉ ᵺᶇᵷᵾᵰᵾ 

ᵬ ᵄᵜ ᵪᵬᶁᵙᶇᵗᶋ γ ᵪᵺᵅ ᵱᵾᵗᶋ ᵿᵦᵸᵦ t ᵿᵦ ᵝ ᵺᶋ ᵬᵿᵪ ᵨᵸᵾ ᵋᵄᵝ ɜ 

¶ ᵋ ᵲᵨᵾᵿᵱ ᵷ ᵲ ᵺᶁᵸᵾᵺᵪᵰᵾ ᵷᶃᵿ: ᵱᵺ ᵱᶋᵞᵪᵾᵴᶇ ᵷᵾᵺ ᶇ ᵰᵾ ᵺᵰ  ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᴝ ᵿᵦᵗᶋ 

ᵴᶇᵘᵾᵞᶋᵘᵾᵴᵾ əb ᵪᶁᵙᵰᵪ ᴝ  χᵲ ᵲᵬᶋ ᵡ vᴝ  χᵺᵿᵞᵴᶋ ᵮᵪᵾᵋᵄᵨᵝ ɜ 

¶ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵱᶋᵞᵪᵾ β ᵞᶁ ᵰᵾ: ᵱᵺ ᵷᵾᵺ ᵱᶋᵞᵪᵾᵴᶇ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵺ ᵬᶂᵥ  ᵿᵷᵗᵾᵺ ᵱᶋᵞᵪᵾ β ᵞᶁ ᵰᵾ 

ᵱᵾᵴᵾᵊ b  δ ᵯᵾᵷᵗᵾ ᵲ ᵮᵪᵾᵋᵄᵝ ɜ 

ᵺᵅ ᶇᵬᵰᵾ ᵱᵺ  u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵴᶇ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵺᵰ  ᵷᵾᵺ 

ᶇ ᵰᵾ ᵪᶀᵿᵦ ᵲ ᵗᵾᵱ ᵰᵙᵦ ᵗᵾᵱᵾ ᵷᵱᵪᵗᶋ ᵴᵾᵿᵙ ᵬ  ᵬᵲᶇᵘᵾ ᵲ ᵴᵿ ᵦ ᵙ ᵦ  ᵺᵿᵻᵦᵗᶋ ᵰᵾᵙ ᵨᵸ ᵪ ᵨᵾᵪ 

ᵙᵨ ᵝ ɜ 

.ɡᶣ.   ᵋ ᶇ ᵱᵻ   

ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵱᶋ u ᵾᵺ ᵷ ᵱᶋᵞᵪᵾ ᵦᵱᵾᵲ ᵬᵾᵪᶁ ᵗᶋ ᵰᶁᵘ ᵋ ᶇ ᵱ ᵧᵾᵪᶀᵱ χ ᵙᵲᵬᵾᵿᵴᵗᵾ ᶇ ᵰᵾ 

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾᵗᶋ ᵰᶌᵞᶁᵨᵾ ᵿ ᵧᵿᵦ ᵬ ᵾ ᵴᵙᵾᵉ ᵺᶋ ᵮᵾᵡ ᵮᵅᵜᶀᵦ ᵺᵰᶁᵨᵾᵱ ᵦᵧᵾ ᶇ ᵗᶋ ᵴᵾᵿᵙ 

ᵘᵾᵺ ᵷ ᵺᶇᵷᵾᵗᶋ ᵺᶁᵿᵪᵿ ᵦᵦᵾ ᵲ ᵺᶇᵷᵾᵰᵾ ᵦᵲᶀᵗᵲᵥ ᵨᵾᵪ ᵙᵪᶁ  ᵲᵻᶇᵗᶋ ᵝ ᶟ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ 

ᵿᵷ ᵱᵰᵾᵪ ᶋᵦᵻ ᵗᶋ ᵖᵿᵜ ᵱᵬᶂᵥ  ᵦᵧᵾ ᵺᵰᵦᵾᵰᶂᵴᵗ ᵿᵷᵦᵲᵥ ᵲ ᵺᵰ ᵱᵾᵗᶋ ᵨᵙᶋ ᵺᵰᵾᵩᵾᵪ ᵺᵿᵻᵦᵗᶋ ᵱᶋ 

ᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥ χ ᶈ ᵱᵺᵗᶋ ᵰᶁᵘ ᵿᵦᵭᵴ ᵻᶋ ᶟ  

ᵱᵺ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵗᶋ ᵿᵷᵿᵸ  ᵋ ᶇ ᵱᵻ  ᵿᵪ  ᵗᵾᵲ ᵲᵻᶇᵗᵾ ᵝᵪᶍ ᶟ 

.ɡ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵿᵯ ᵗᵾ ᵘᵾᵪᶇᵬᵾᵪᶀtᵾ ᵿᵷ ᵱᵰᵾᵪ ᶋᵦᵻ  ᵦᵧᵾ ᵰᶌᵞᶁᵨᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵦᵧᵾ ᵺᵲᵺᵭᵾᵉ ᵺ ᵷᵿ ᵩ 

ᵺᵅᵲᵜᵪᵾ/ ᵺᶁᵿᵷᵩᵾᵻ ᵗᶋ ᵴᵙᵦ ᵺᵅᵗᵴᵪ ᵙᵲᶀ ᵦ ᵱᵾᵅᵗᵗᶋ ᵈᵩᵾᵲᵲᶇᵘᵾ (baseline) ᵦᵱᵾᵲ ᵙᵲᶀ ᵇᵿᵯᵴᶇᵘᵪ 

ᵙᵪ  ᶟ 

.ɥ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᶇ ᵿᵯ ᵗᵾ ᵺᶇᵷᵾ ᵪᵬᶁᵙᶇᵗᵾ ᵧᵾᵪ ᵲ ᵬ ᵄᵜ ᵮᵾᵿᵻᵲᵗᵾ ᵺᵰᶁᵨᵾᵱᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ 

ᵷ ᵝᵦᵾ ᵺᶇᵷᵾᵗᶋ ᵬᵿᵻᵜᵾᵪ ᵲ ᵺᶇᵷᵾ ᵷᵾᵻᵗᶋ ᵺᶁᵿᵪᵿ ᵦᵦᵾ ᵺᵿᵻᵦ ᵇ ᵬᵗᵾᵴᶀᵪ, ᵰ ᵱᵗᵾᵴᶀᵪ ᵲ 

ᵨᶀᵚ ᵗᵾᵴᶀᵪ ᵲᵥᵪᶀᵿᵦᵗ ᵱᶋᵞᵪᵾ ᵦᵱᵾᵲ ᵬᵾᵪ  ᶟ 

.ɨ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾᵺᵅᵙ ᵇ ᵦᵺ ᵷᵿ ᵩᵦ ᵿᵷᵹᵱᵷ ᵦᶁᵻ , ᵞ ᵦᶈ ᵴᶈᵿ ᵙᵗ ᵺᵰᵾᵪᵦᵾ ᵲ 

ᵺᵾᵰᵾᵿᵞᵗ ᵺᵰᵾᵷᶇᵿᵺᵦᵾ (Gender Equality and Social Inclusion), ᵞᵴᵷᵾᵱᶁ ᵬ ᵲᵷᵦ ᵪ ᵇᵪᶁᵗᶁᵴᵪ 

(Climate Change Adaptation), ᵿᵷᵬᵨ ᵞᶋᵿᵘᵰ ᵷ ᵧᵾᵬᵪ (Disaster Risk Refuction) 

ᵈᵨᶀᵴᵾᵊ ᵰᵻ ᵷ ᵨᵄᵨᶈ ᶋᵦ ᵬ ᵲᵜᵾᵴᵪ ᵲ ᵷ ᵪ ᵱᶋᵞᵪᵾ ᵦᵱᵾᵲ ᵬᵾᵪ  ᶟ 

.ɩ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᶇ ᵿᵯ ᵗᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ ᵺᶇᵷᵾ ᵿᵷ ᵦᵾᵲ ᵦᵧᵾ ᵺᶇᵷᵾ ᵦᵲᶋ ᵿᵦ 

ᵺᵿᵻᵦ ᵿᵪᵿ ᵦ ᵺᵰᵱᵾᵷᵿᵩᵰᵾ ᵨᵙᶋ ᵿᵷᵗᵾᵺ ᵴ ᵱᵴᶇ ᵦᶋᵗᶇᵗᵾ ᶇ ᵙᵦ ᵺᶂᵜᵗᵻ  ᵬᶁᵲᵾ ᵙᵪ  ᵿᵦᵷ ᵦᵾ 

ᵺᵿᵻᵦᵗᶋ ᵲᵥᵪᶀᵿᵦᵗ ᵱᶋᵞᵪᵾ ᵦᵱᵾᵲ ᵬᵾᵪ ɜ

.ɪ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵺᵅᵙ ᵇ ᵱ ᵿᵷᵹᵱᵙᵦ ᵱᶋᵞᵪᵾᵻ ᵴᵾᵊ ᵑ ᵗᵗᶃᵦ 

ᵙᵪ ᵗᶋ ᵿᵪᵿ ᵦ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵺᵅ ᵧᵾᵙᵦ ᵺᶁᵨᶃ ᵤᵗᵲᵥ t ᵾᵱ  ᵱᶋᵞᵪᵾ ᵺᵿᵻᵦ ᵺᵻᵞᶀᵗᵲᵥ ᵙᵪ  ᶟ 

.ᵻ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ ᶇ ᵗᶋ ᵷᵾ ᵹ ᵗ ᵱᶋᵞᵪᵾ ᵦᵧᵾ ᵷᵞᶇᵡ ᵿᵪᵰᵾ ᵥ ᵙᵪ  

ᵺᵻᵞᶀᵗᵲᵥ ᵙᵪ  ᶟ 

.ʝ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ ᶇ ᵗᶋ ᵷ ᵧᵾᵬᵪ ᵺᶂᵜᵪᵾ ᵥᵾᵴᶀ (MIS) ᵴᵾᵊ 

ᵑᵗ ᵬᵦᵾ ᵨᵾᵪ ᵙᵪ  ᶟ 

ᵰᵾᵿᵧᵗᵾ ᵋ ᶇ ᵱᵻ  ᵬ ᵲᵬᶂᵦ  ᵙᵪ  ᵦᵞᶁ ᵰᵾ ᵙ ᵲᵑᵗᶋ ᵱᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᵾ ᵞᵪ ᵿᵦᵪᶀᵿᵩ, ᵗᵾᵱ ᵗᵾᵲᶀ ᵿᵪᵗᵾᵱ β ᵧᵾ ᵾᵿᵷᵿᵩᵗ, ᵧᵾᵪᶀᵱ ᵺᵰᶁᵨᵾᵱ ᵲ ᵿᵷᵹᵱᵿᵷ ᵻ  ᵺᵿᵻᵦ 



ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ                                                                       ᵬᶇ γχ . 12 

 

ᵧᵾᵪᶀᵱ ᵈᵷ ᵱᵗᵦᵾ ᵿᵦᵿᵷᵿ ᵷᵦ ᵪᶇ ᵙ ᵲ ᵺᵰᵦᵾᵰᶂᵴᵗ ᵲ ᵺᵻᵯᵾᵿᵙᵦᵾ ᵰᵗ ᵿᵷᵿᵩ ᵾᵲᵾ ᵈᵱᶋᵞᵪᵾᵻ ᵗᶋ 

ᵾᵧᵿᵰ ᵗᵗᵲᵥ ᵙ ᵲ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ t ᵾᵱᵬᵾᵿᵴᵗᵾ ᵾᵲᵾ ᵰᵾᵿᵥᵗᵲᵥ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ 

.ɡᶤ.   ᵖᵿᵜ ᵱ   

ᵱᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵴᵾᵊ ᵦᵴᵗᵾ ᵮᶁᵄᵨᵾᵻ ᵗᶋ ᵈᵩᵾᵲᵰᵾ ᵺ ᵗᶋᵸᶀ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ χᶀᵿᵦᵙᵦ ᵿᵦᵷᶇᵨᵪᵗᶋ ᵬᵰᵾ ᵿᵴᵪ ᵺ ᵗ ᵝ  ɜ 

¶ ᵺᵪᶍ  ɥ ᶡᶤᶥ  t ᶋ ᵇ ᵦᵺ ᵰ  χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ ᶇ ᵰᵾ ᵴ ᵱ ᵺᵿᵻᵦᵗᶋ 

ᵰᵾᵙ ᵨᵸ ᵪ ᵱᶋᵞᵪᵾ:  ᵱᵺᵴᶇ u ᵾᵺᵙᵲᶀ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ 

ᶇ ᵗᶋ ᵮᵾᵲᶇᵰᵾ ᵿᵷ ᵦᶃᵦ ᵲ  ᵺᶁᵬ ρᶃᵿ ᵗᶋᵥ ᵺᵿᵻᵦ ᵰᶁ ᵱ ᵺᵰ ᵱᵾᵻ ᵗᶋ ᵿᵷ ᶇᵹᵥ ᵲ ᵮᶃᵻᵦᶍ u ᵾᵪᶇᵬᵾᵪᶀ, 

ᵺᵲᵺᵭᵾᵉ β ᵧᵾ ᵷ ᵝᵦᵾ ᶇ ᵗᵾ β ᵱ ᵙ ᵲᵑᵗᵾ ᵋ ᶇ ᵱᵻ ᵗᶋ ᵈᵩᵾᵲᵰᵾ χ ᵾᵙ ᵲᵗᵻ ᵴᵾᵊ ᵺᶇᵷᵾ ᵨᵾᵪ ᵙᵪ  

ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵺᵰ uᵾᵺ ᵷ ᵷ ᵧᵾᵬᵪᵰᵾ ᵺᶁᵩᵾᵲ ᴝᵪ ᵝ ᶟ ᵱᵺᵴᶇ ᵺᵮᶈᵗᵾ ᵴᵾᵿᵙ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵲ ᵺᵲᵺᵭᵾᵉ 

ᵴ  ᵾ  ᵙᵪ  ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵴᵾᵊ ᵈᵷ ᵱᵗ ᵴᵙᵾᵪᶀ ᵿᵪᵩᵾ ᵲᵥ ᵙᵪ  ᵺᵻᵱᶋᵙ ᵙᵪ  ᵝ ᶟ ᵺᵾᵧᶈ ᵺᵪᶍ  ɥ ᶡᶤᶥ  

ᵺ ᵰ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ ᵺᶇᵷᵾᵴᵾᵊ ᵺᵮᶈᵗᶋ ᵬ ᵄᵜᵰᵾ ᵬᶁ  ᵱᵾᵋᵄᵪ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵴᶇ ᵞᶁᵡᵾᵋ χ

ᵲ ᵷ ᵧᵾᵬᵪ ᵙᵪ ᵺ ᶇ ᶋᵦᵻ  ᵲ ᵴᵙᵾᵪᶀ ᵿᵪᵿ ᵦ ᵙᵪ  ᵬᵿᵪ ᵺᵻᵱᶋᵙ ᵬᶁ  ᵱᵾᵋᵪᶇ ᵝ  ɜ

¶ ᵬᶈᵲᵷᶀᵗᶋ ᵴᵾᵿᵙ ᵺᵻᵱᶋᵙ:  ᵱᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵴᶇ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵴᵾᵊ 

ᵈ ᵦ ᵲᵗ  ᵲ ᵮᵾ  ᵺᵻᵱᶋᵙᵗᶋ ᵴᵾᵿᵙ ᵬᶈᵲᵷᶀ ᵙᵪ  ᵲ ᵱᵺᵗᶋ ᵖᵿᵜ ᵱ ᵬᶁᵿ  ᵙᵪ  ᵦᵧᵾ ᵈ ᵪᶋ ᵬ ᵮᵿᵴᵱᶋ 

ᵮᵪᵾᵋᵪ ᵺᵻᵱᶋᵙ ᵬᶁ  ᵱᵾᵋᵪᶇ ᵝ ᶟ ᵱᵺᵗᶋ ᵈᵩᵾᵲᵰᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵴᶇ ᵰᵻ ᵷᵬᶂᵥ  ᵲ ᵾᵧᵿᵰᵗᵦᵾ ᵾ  

ᵈᵱᶋᵞᵪᵾᵻ ᵗᶋ ᵈᵱᶋᵞᵪᵾ βᵾᵷ ᵦᵱᵾᵲ ᵬᵾ ᵲ ᵺᶋ ᵗᶋ ᵖᵿᵜ ᵱ ᵬᶁᵿ  ᵙ ᵲ ᵴᵙᵾᵪᶀ ᵮᵤᵾᵋᵪᵗᶋ ᵴᵾᵿᵙ 

ᵇᵷᵺᵲ ρᵾᵪ ᵙχ ᵝ ᶟ  

¶ ᶇ ᵙᵦ ᵷ ᵧᵾᵬᵪ:  ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵱᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)  

ᵱᶋᵞᵪᵾ ᵺᵰ  ᵋ ᶇ ᵱ ᵲ ᵺᶂᵜᵗᵻ ᵗᶋ ᵈᵩᵾᵲᵰᵾ ᵦᵱᵾᵲ ᵙ ᵲᵑᵗᶋ ᵝ ᵲ ᵱᶋ χᴝ ᵲᵬᵾᵿᵴᵗᵾ ᵿᵯ ᵗᶋ ᵘᵾᵺ ᵷ 

ᶇ ᵙᵦ ᵷ ᵧᵾᵬᵪ ᵲ ᵇᵪᶁᵙᵰᵪᵗᶋ ᵴᵾᵿᵙ ŋ ᵋᵡᵾ ᵰᵻ ᵷᵬᶂᵥ  ᵈᵩᵾᵲ ᵪᶇᵝ ᶟ    

¶ ᶇ ᵙᵦ ᵺᵰ ᵷᵱ ᵲ ᵺᵻᵗᵾᵱ : ᵱᶋ  u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)  ᵱᶋᵞᵪᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ 

ᵿᵯ ᵗᵾ ᵺᵷᶈ ᵘᵾᵺ ᵷ ᵺᵲᶋᵗᵾᵲᵷᵾᵴᵾᵻ ᵲ b ᵱ ᵰᶁ ᵱ ᶇ ᵙᵦ ᵱᶋᵞᵪᵾ ᵦᵞᶁ ᵰᵾ ᵺᵰᶂᵻᵺᵅᵙᵗᶋ ᵝᵴᵭᵴ ᵲ 

ᵺᵻᵗᵾᵱ ᵮᵾᵡ ᵦᵱᵾᵲ ᵙ ᵲᵑᵗᶋ ᵻᶋ ᶟ ᵱᵺᵗᵾᵲᵥ ᵱᵺᵴᶇ ᶇ ᵙᵦ ᵺᵰ ᵷᵱ ᵲ ᵺᵻᵗᵾᵱ ᵴᵾᵊ ᵯᵾᵷᵗᵾᵲᶀ ᵦᵧᵾ 

ᵗᶁᵸᵴ ᵺᵻᵞᶀᵗᵲᵥ ᵲ ᵺᵮᵴ ᵙᵲᵾᵋᵪ ᵰᶁ ᵱ ᵯᶂᵿᵰᵗᵾ ᵿᵪᵯᵾᵋᵪᶇ ᵇᵬᶇ ᵾ ᵙ ᵲᵑᵗᶋ  βᶟ ᵱᵺᵴᶇ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ 

ᵿᵯ ᵗᵾ ᵰᶁ ᵱ ᵺᵲᶋᵗᵾᵲᵷᵾᵴᵾᵻ  (ᵙᶈᵲ ᵺᵲᵗᵾᵲᶀ ᵺᵅ ᵧᵾ, ᵿᵪᵞᶀ ᶇ , ᵺᵰᶁᵨᵾᵱᵰᵾ ᵈᵩᵾ ᵲᵦ ᵺᵅ ᵧᵾ d ᵨᵗᶋ) 

ᵬᵿᵻᵜᵾᵪ ᵙᵪ  ᵺᵻᵱᶋᵙ ᵙᵪ βγ ᵺᵴᶇ ᵙᵨᵾ  ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵴᵾ əu ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ 

(ᵘᵾᵺ ᵷ)  ᵺᶇᵷᵾ ᵺᶁᵩᵾᵲᵰᵾ ᵺᵻᵱᶋᵙ ᵬᶁᶇ  βᶟ     

.ɡᶥ.   ᵿᵷᵹᵱᵙᵦ ᶇ  (Scope) 

ᵱᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ ᵿᵪ ᵿᵴᵿᵘᵦ ᵿᵷᵹᵱᵙᵦ ᶇᵻ ᵰᵾ ᵗᶇᵿ ᵦ ᵲᵻᶇᵗᶋ 

ᵝ:  

¶ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵲ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵙᶁᵥ ᵦᵲ - ᵱᵺ ᵱᶋᵞᵪᵾᵴᶇ ᵺᵪᶍ  ɥ ᶡᶤᶥ  ᵺ ᵰ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵺᵮᶈ 

ᵚᵲᵩᶁ ᵲᵰᵾ ᵨᵙᶋ ᵈᵩᵾᵲᵯᶂᵦ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾᵻ ᵗᶋ ᵬ ᵄᵜ ᵬᶁ  ᵱᵾᵋχ  ᵺᵻᵱᶋᵙ ᵙᵨβ  ɜ ᵱᵺᵴᶇ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵲ 

ᵘᵾᵪᶇᵬᵾᵪᶀ ᵙᶁᵥ ᵦᵲ ᵺᶇᵷᵾ ᵷᵾᵻᵗᶋ ᵤᵾᵄᵜᵾ, ᵴᵾᵙᵦ ᵋᵢᵦᶀᵗᶋ ᵴᵾᵿᵙ ᵿᵷ ᶀᵱ ᵺᵅᵱ  ᵲ ᵋ ᶇ ᵱ ᵦᵧᵾ ᵿᵪᵩᵾ ᵲᵦ 

ᵴ ᵱᵻ  ᵾᵿ ᵗᶋ ᵴᵾᵿᵙ ᵲᵥᵪᶀᵿᵦᵗ ᵗᵾᵱ ᵻ  ᵬᵿᵪ ᵬ ᵲᵯᵾᵿᵹᵦ ᵙᵲᶇᵗᶋ ᵝ  ɜ

¶ ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ - ᵱᵺᵴᶇ ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾᵗᶋ ᶇ ᵰᵾ ᵺᵪᶍ  ɥ ᶡᶤᶥ  ᵺ ᵰᵰᵾ ᵺ ᵗᶋᵸᶀ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵯᵲᵬᵨ  ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵺᶇᵷᵾᵻ ᵰᵾ ᵬ ᵄᵜ ᵷᶃᵿ  ᵲ ᵺᶁᵩᵾᵲ ᵙᵪ  ᵋ ᶇ ᵱ ᵲᵾ ᵨᵝ ᶟ ᵱᵺᵴᶇ 

ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ ᵺᶇᵷᵾ ᵷᵾᵻᵗᶋ u ᵾᵄᵜᵾ, ᵴᵾᵙ βɛ ᵢᵦᶀᵗᶋ ᵴᵾᵿᵙ ᵿᵷ ᶀᵱ ᵺᵅᵱ ᵲ ɛ ᶇ ᵱ β ᵧᵾ 
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ᵿᵪᵩᵾ ᵲᵦ ᵴ ᵱᵻ ᵾᵿ ᵗᶋ ᵴᵾᵿᵙ ᵲᵥᵪᶀᵿᵦᵗ t ᵾᵱ ᵻ ᵬᵿᵪ ᵬ ᵲᵯᵾᵿᵹᵦ ᴝ ᵲᶇᵗᶋ β  ɜ 

¶ ᵿᵷ ᵾᵴᵱ, ᵷᵾ ᵱ ᵺᵅ ᵧᵾ ᵲ ᵺᵾᵷ ᵞᵿᵪᵗ ᵧᵾᵪᵻ - ᵱᵺᵴᶇ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵿᵯ ᵗᶋ ᵺᵮᶈ ᵸᶈᵿ ᵗ 

ᵺᵅ ᵧᵾ, ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵗᵾ ᵺᵾᵧᶈ ᵮᵞᵾᵲ β ᵧᵾ ᵇ ᵱ ᵺᵾᵷ ᵞᵿᵪᵗ ᵧᵴᵻ ᵰᵾ ᵋ ᵦ ᵺᵲᵺᵭᵾᵉ ᵺᶇᵷᵾ ᵲ 

ᵈᵩᵾᵲᵯᶂᵦ ᵷ ᵝᵦᵾ ᵺᶇᵷᵾ ᵾᵿ ᵰᵾ ᵺᵻᵱᶋᵙ ᵬᶁ  ᵱᵾᵋᵄβ ᶟ  

¶ ᵢᶋᵺ ᵭᶋᵻᶋᵲ - ᵱᵺᵴᶇ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵿᵯ  ᵺᵪᶍ  ɥ ᶡᶤᶥ  ᵺ ᵰ ᵢᶋᵺ ᵭᶋᵻᶋᵲᵗᶋ ᵷ ᵧᵾᵬᵪᵰᵾ 

ᵺᶁᵩᵾᵲ ᵙᵪ  ᵺᵻᵱᶋᵙ ᵬᶁᵱᵾ ᵋᵄᵝ ɜ  

¶ ᵰᵦᵾ ᵇᵿᵯᵷᶃᵿ - ᵷᵾᵺᵗᶋ ᶇ ᵰᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵰᵦᵾ ᵇᵿᵯᵷᶃᵿ  ᵙ ᵲ ᵯᵾᵷᵗᵾᵲᶀ ᵬᵰᵾ ᵱᶋᵞᵪᵾ 

ᵗᵾᵱᵾ ᵷᵱᵪ, ᵇᵪᶁᵙᵰᵪ ᵲ ᵰᶂ ᵱᵾ ᵗᵪᵗᶋ ᵴᵾᵿᵙ ᵋᵬᵯᶋ ᵾ ᵺᵿᵰᵿᵦ ᵲ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵯᶂᵿᵰᵗᵾ ᵺᵮᵴ 

ᵮᵪᵾᵋᵪᶇ ᵦᵧᵾ ᵺᶋ ᵗᵾ ᵿᵪᵿ ᵦ ᵈᵷ ᵱᵗ ᵦᵾᵿᵴᵰ, ᵇᵿᵯᵰᶁᵘᶀᵗᵲᵥ ᵲ ᵰᵦᵾ ᵇᵿᵯᵷᶃᵿᵗᵾ ᵿᵪᵿ ᵦ ᵇ ᵱ 

ᶋᵦᵻ ᵗᶋ ᵬᵿᵻᵜᵾᵪ ᵙ ᵲ ᵺᶋ ᵞᶁᵡᵾᵋᵪ ᵲ ᵷ ᵧᵾᵬᵪ ᵙᵪ  ᵱᵺ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ 

(ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵴᶇ ᵺᵻᵱᶋᵙ ᵬᶁ  ᵱᵾᵋᵄβ ɜ  

¶ ᵺᵰᵦᵾᵰᶂᵴᵗ ᵿᵷᵦᵲᵥ  ᵲ ᵺᵰᵾᵷᶇᵸᶀᵦᵾ -  uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶇᵷᵾ ᵷᵾᵻᵰᵾ 

ᵿᵮ ᵱᵰᵾᵪ ᵇᵺᵰᵾᵪᵦᵾᵴᵾᵊ ᵱᶂᵿᵪᵗᵲᵥ ᵙ ᵲ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᶇ  ᵿᵯ ᵗᵾ ᵺᶇᵷᵾ ᵿᵷᵰᶁᵘ ᵞᵪᵦᵾᵻᵰᵾ ᵗᵺᵲᶀ 

ᵺᶇᵷᵾ ᵷᵾᵻᵗᶋ ᵺᵰᵦᵾᵰᶂᵴᵗ ᵿᵷᵦᵲᵥᵗᶋ  ᵺᶁᵿᵪᵿ ᵦᵦᵾ ᵨᵾᵪ ᵙᵪ  ᵯ ᶇ ᵮᵾᵲᶇ ᵱᵺ ᵘᵾᵺ ᵷ ᵱᶋᵞᵪᵾᵴᶇ ᵾ ᵱᵾ 

ᵙρ ᵝ ᶟ   

.ɡ.ɪ   ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ   )ᵘᵾᵺ ᵷ (  ᵱᶋᵞᵪᵾ ᵦᵞᶁ ᵰᵾ ᵿᵮᵿᵩ  ᵲ ᵱᵾ  

ᵱᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ ᵍ ᵘᵴᵾᵮ  ᵗᶃᵱᵾᵗᵴᵾᵬᵻ ᵰᵾ ᵈᵩᵾ ᵲᵦ 

ᵗᶃᵱᵾᵻ ᵴᵾᵊ ᵇᵷᵴ ᵷᵪ ᵙ ᵲ ᴥ ᵲᵥᵮ  ᵱᶋᵞᵪᵾ ᵦᵞᶁ ᵰᵾ ᵿᵮᵿᵩᵻ  ᵱᶋᵙ ᵙ ᵲ ᵦᵱᵾᵲ ᵙ ᵲᵑᵗᶋ  βɜ 

ᵱᶋ ᵗᶃᵱᵾᵗᶋ ᵺᶁ ᵷᵾᵦ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵴᶇ ᵈ ᵪᶋ ᵬᵾᵿᵴᵗᵾ ᶇ ᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ 

(ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ ᵦᵞᶁ ᵰᵾ ᵙᵪ  ᵺᶋᵜ ᵲ ᵿᵪᵥ ᵱ ᵺᵅᵙᵺᵅᵙᶈ ᵯᵑᵗᶋ ᵻᶋ ᶟ ᵱᶋᵞᵪᵾ ᵦᵞᶁ ᵰᵾ ᵱᵾᵰᵾ β ᵱᵾᵅᵗ ᵺᵅᵗᵴᵪᵗᵾ 

ᵴᵾᵿᵙ ᵱᶋᵙ ᵙ ᵲᵑᵗᶋ ᵿᵷᵿᵩ ᵰᶋᵷᵾᵉᵴᵰᵾ ᵈᵩᵾ ᵲᵦ ᵑᵪᵷᵾᵺ (NWASH) ŋᵬᵗᶋ ᵿᵷᵥᵦᵾ ᵬᶂᵷ ᵗ ᵱᶋᵙ ᵙᵪ  

ᵈᵷ ᵱᵗ ᵦᵾᵿᵴᵰ ᵦᵧᵾ ᵇ ᵱ ᵾᵿᵷᵿᵩᵗ ᵲ ᵿᵷᵿ ᵱ ᵺᵻᵱᶋᵙ ᵘᵾᵪᶇᵬᵾᵪᶀ β ᵧᵾ ᵤᵴ ᵷ ᵧᵾᵬᵪ ᵿᵷᵯᵾᵙᵴᶇ ᵬᶁᵱᵾ ᵱᶋ 

ᶟ χᴝ ᵲᵬᵾᵿᵴᵗᵾ β ᵧᵾ ᵺᵰᶁᵨᵾᵱᵻ ᵴᵾᵊ ᵺᵻᵯᵾᵿᵙᵦᵾᵰᶂᵴᵗ ᵦᵷᵲᵴᶇ ᵺᵾᵩᵪ ᶋᵦᵻ ᵗᶋ ᵴᶇᵘᵾᵞᶋᵘᵾ ᵦᵧᵾ ᵱᶋᵞᵪᵾ 

ᵗᶃᵱᵾᵰᵾ ᵺᵻᵞᶀᵗᵲᵥ ᵦᵧᵾ ᵡᶇᵷᵾ ᵬᶁᵱᵾ ᵋᵪᵗᶋ ᵴᵾᵿᵙ ᵱᶋᵞᵪᵾ ᵦᵞᶁ ᵰᵾ ᵱᵾᵰᵾ ᵺᵅᵴ  ᵿᵮ ᵻ ᵗᶋ ᵯᶂᵿᵰᵗᵾ ᵲ ᶋᶟ 

ᵱᶋ ᵱᶋᵞᵪᵾ ᵱᵾᵗᵾ ᵺᵷᶈ ᵜᵲᵥᵻ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶈ ᵺᵰ ᵷᵱ ᵲ ᵺᵅᵴ ᵦᵾᵰᵾ ᵺ ᵬ  ᵯᵑᵗᵾ ᵪᶍ ᶟ ᵱᶋ 
ᵱᶋᵞᵪᵾᵗᶋ ᵷᵾᵿᵰ ᵷ ᵲ ᵗᵾᵱᵾ ᵷᵱᵪᵗᵾ ᵴᵾᵿᵙ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵿᵦᵮ ᵦᵾᵗᶋ ᵺᶁᵿᵪᵿ ᵦᵦᵾ ᵯᵉᵺᵗᶇ ᵬᵿᵝ ᵺᶋ t ᵾ 

ᵴᵾᵿᵙ ᵈᵷ ᵱᵗ ᵯᶌᵿᵦᵗ, ᵿᵷᵿ ᵱ ᵲ ᵰᵾᵪᵿᵷᵱ ᶋᵦ ᵺᵾᵩᵪᵗᶋ ᵬ ᵲᵜᵾᵴᵪ ᵬᵿᵪ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵮᵾᵡ ᵯᵱᶋ ᶟ 

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵗᶋ ᵦᵱᵾᵲᶀᵰᵾ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᵾ ᵲᵾᵞᵪᶀᵿᵦᵗ 

ᵿᵦᵿᵪᵿᵩᵻ , χ ᵙᵲ ᵰᶁᵘ, ᵋᵬ ᵰᶁᵘ, ᵰᶁᵘ ᵸᵾᵺᵗ ᵱ ᵇᵿᵩᵗᶃᵦ, ᵪᵙᵲ ᵗᵾᵱ ᵬᵾᵿᵴᵗᵾᵗᵾ ᵺᵨ ᵱᵻ   / 

ᵺᵲᶋᵗᵾᵲᵷᵾᵴᵾ ᵦᵧᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᵾ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵻᶇᵪ  ᵗᵰ ᵜᵾᵲᶀᵻ , ᵱᶋᵞᵪᵾ 

ᵑᵗᵾᵉᵗᵾ ᵗᵰ ᵜᵾᵲᶀᵻ  ᵈ ᵨᵗᶋ ᵺᵅᵴ ᵦᵾ ᵲᵻᶇᵗᶋ ᵿᵧᵱᶋ  ɜχ ᵙᵲᵬᵾᵿᵴᵗᵾᵿᵯ  ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ 

(ᵘᵾᵺ ᵷ) ᶇ ᵗᵾ ᵺᵮᶈ ᵰᶁ ᵱ ᵺᵲᶋᵗᵾᵲᵷᵾᵴᵾᵻ ᵴᵾᵊ ᵱᵺ ᵱᶋᵞᵪᵾ ᵱᵾᵰᵾ ᵧᵾᵪ ᵨᵉᵑᵗᶋ ᵝ ᶟ  ᵾᵿᵮᵿᵩᵗ ᵲ 

ᵺᵾᵰᵾᵿᵞᵗ ᵦᵧᵾ ᵺᵅ ᵧᵾᵙᵦ ᵺᶂᵜᵪᵾ ᵲ ᵦ ᵱᵾᵅᵗᵻ  ᵺᵅᵗᵴᵪ ᵺᵻᵯᵾᵿᵙᵦᵾᵰᶂᵴᵗ ᵿᵮᵿᵩᵻ  (Participatory 

Approach) ᵱᶋᵙ ᵙ ᵲ ᵙ ᵲᵑᵗᶋ ᵿᵧᵱᶋ ᶟ χᶇᵬᵾᵴ ᵺᵲᵗᵾᵲ, ᵘᵾᵪᶇᵬᵾᵪᶀ ᵰ ᵾᵴᵱ, ᵘᵾᵪᶇᵬᵾᵪᶀ ᵦᵧᵾ ᵤᵴ 

ᵷ ᵧᵾᵬᵪ ᵿᵷᵯᵾᵙ ᵾᵲᵾ ᵦᵱᵾᵲ ᵙ ᵲᵑᵗᶋ NWASH ᵰᶋᵮᵾᵉᵴ ᵑ ᵺ ᵿᵷᵿᵩ ᵇᵷᵴ ᵷᵪ ᵙᵲᶀ ᵺᶂᵜᵪᵾ ᵺᵅᵗᵴᵪ 

ᵙ ᵲᵱᶋ ᶟ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵱᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ ᵧᵾᵪᶀᵱ 

ᵺᵲᵗᵾᵲ ᵺᵅᵜᵾᵴᵪ ᵒᵪ, ᶣᶡᶨᶥ ᵰᵾ ᵷ ᵧᵾ ᵙ ᵲᵑᵗᶋ ᵱᶋᵞᵪᵾ ᵦᵞᶁ ᵰᵾ ᵱᵾ ᵴᵾᵊ ᵇᵷᵴ ᵷᵪ ᵙᵨ  ᵲᵾᵿ ᵱ ᵱᶋᵞᵪᵾ 

ᵦᵞᶁ ᵰᵾ ᵪᶀᵿᵦ ᵲ ᵱᵾᵻᵺᵅᵙ ᵺᵰᶇᵦ ᵿᵰ ᵪᶇ ᵙ ᵲ ᵦᵱᵾᵲ ᵙ ᵲᵑᵗᶋ ᵻᶋ ᶟ 

ᵱᶋγᵪᵾ ᵱᵾᵰᵾ ᵰᶁ ᵱ ᵦᶀ χᴥ ᵲᵥᵻ  ᵇᵪᶁᵺᵲᵥ ᵙ ᵲᵑᵗᶋ ᵿᵧᵱᶋ ᶟ ᵱᶀ ᵜᵲᵥᵻ  ᵰᶋᵡᵾᵰᶋᵡᶀ ᵬᵰᵾ β ᵴ ᵾ ᵱᵾ 

ᵙ ᵲᵑᵗᵾ ᵝᵪᶍ ᶟ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ ᵦᵱᵾᵲᶀ ᵱᵾᵴᵾᵊ ᵘᵾᵺ ᵷ ᵱᶋᵞᵪᵾ 

ᵦᵞᶁ ᵰᵾ ᵰᵾᵙ ᵨᵸ ᵪ  ᵇᵪᶁ ᵬ ᵪᶈ  ᵾ ᵱᵾ ᵙ ᵲᵑᵗᶋ ᵝ  ɜ



ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ                                                                       ᵬᶇ γχ . 14 

 

.ɡᶦ.ᶢ.   u ᵾᵺ ᵷ  ᵱᶋᵞᵪᵾᵗᶋ u ᵾᵄᵜᵾ,   ᵺᵷ  v pγ ᵾᵲ  ᵲ  dᵷ ᵱ t γχ ᵸᵿ ᵷ ᵧᵾᵬᵪ   

ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵴᶇ χᶇᵬᵾᵴ ᵺᵲᵗᵾᵲ, ᵘᵾᵪᶇᵬᵾᵪᶀ ᵦᵧᵾ ᵤᵴ ᵷ ᵧᵾᵬᵪ ᵿᵷᵯᵾᵙ ᵾᵲᵾ ᵦᵾᵿᵷᵦ ᵤᵾᵄᵜᵾ 

ᵇᵪᶁ ᵬ ᵪᶈ ᵱᶋ ᵘᵾᵺ ᵷ ᵱᶋᵞᵪᵾᵗᶋ ᵦᵱᵾᵲᶀ ᵙᵲᶇᵗᶋ ᵻᶋ ɜ ᵺᶋ ᵤᵾᵄᵜᵾᵰᵾ ᵦᵾᵿᵷᵦ ᵿᵷᵹᵱᵷ ᵦᶁ ᵦᵱᵾᵲᶀᵗᵾ ᵴᵾᵿᵙ ᵭ ᵣ 

ᵺᵷ ᵥ ᵗᶋ ᵞᶁ ᵺᶂᵜᶀ ᵲ ᵾᵷᵴᶀᵻ ᵗᵾ ᵇᵴᵾᵷᵾ ᵪᶇᵬᵾᵴ ᵺᵲᵗᵾᵲ, ᵘᵾᵪᶇᵬᵾᵪᶀ ᵦᵧᵾ ᵤᵴ ᵷ ᵧᵾᵬᵪ ᵿᵷᵯᵾᵙ ᵾᵲᵾ 

ᵦᵱᵾᵲ ᵙ ᵲᵑᵗᶋ NWASH ᵰᶋᵮᵾᵉᵴ ᵑ ᵺ ᵿᵷᵿᵩ ᵇᵷᵴ ᵷᵪ ᵙᵪ  ᵙᵲᶀ ᵺᶂᵜᵪᵾ ᵺᵅᵗᵴᵪ ᵿᵷᵿᵩ ᵦᵱ ᵙ ᵲᵑᵗᶋ ᵿᵧᵱᶋ 

 ɜ

ᵱᵺ ᵬ ᵾᵦ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵈᵱᶋᵞᵪᵾ, ᵿᵷ ᵱᵾᵴᵱ ᵲ ᵷᵾ ᵧ ᵺᵅ ᵧᵾ, ɯ ᵲᵩᶁᵲᶀ ᵑᵷᵅ ᵺᵰᶁᵨᵾᵱ ᵦᵲᵗᶋ ᵷᵾᵺ ᵺ ᵷᵿ ᵩ 

ᵿᵷ ᵦᶃᵦ ᵺᶂᵜᵪᵾ ᵺᵅᵗᵴᵪᵗᵾ ᵴᵾᵿᵙ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵺᵅᵙᵗᶋ ᵺᵰ ᵷᵱᵰᵾ ᵾᵿᵷᵿᵩᵗ ᵾᵪ ᵑᵷᵅ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ 

ᵷ ᵝᵦᵾ ᶇ ᵰᵾ b ᵪᶁᵯᵷ ᵻᵾᵿᵺᵴ ᵙᵲᶇᵗᵾ ᵭ ᵣᵰᵾ ᵺᵷ ᵥᵗᵾ ᵴᵾᵿᵙ ᵘ ᵡᵪᶇ ᵙᵥᵗ ᵝᵪᶋᵡ ᵙᵲᶀ ᵰᶋᵮᵾᵉᵴ ᵑ ᵺᵮᵾᵡ 

NWASH ᵦ ᵱᵾᵅᵗ ᵺᵅᵗᵴᵪ ᵺ ᵷᵿ ᵩ ᵦᶀᵪ ᵨᵪᵗᶋ ᵦᵾᵿᵴᵰ ᵺᵅᵜᵾᵴᵪ ᵙ ᵲᵑᵗᶋ ᵿᵧᵱᶋ ᶟ ᵋ  ᵦᶀᵪ ᵨᵪᵗᵾ ᵦᵾᵿᵴᵰ 

ᵬ ᵾᵦ ᵙᵥᵗᵻ ᵴᵾᵊ ᵋᵬᵲᶋ  ᶇ ᵗᵾ ᵺᶂᵜᵪᵾᵻ  ᵺᵅᵗᵴᵪᵗᵾ ᵴᵾᵿᵙ ᵬ ᵲᵜᵾᵴᵪ ᵙ ᵲᵑᵗᶋ ᵿᵧᵱᶋ ᶟ 

.ɡᶦ.ᶣ.   ᵰᶌᵞᶁᵨᵾ  ᵷᵾᵺ ᵺᶇᵷᵾ  βγ ᵾ ᵺᵅᵲᵜᵪᵾᵻ ᵗᶋ  β ᵱᵾᵅᵗ  ᵺᵅᵗᵴᵪ ,ᵴᶇᵘᵾᵞᶋᵘᵾ  ᵲ  ᵰ ᵱᶌᵨᵾ   

 β ᵱᵾᵅᵗ ᵺᵅᵗᵴᵪᵗᵾ ᵿᵪᵿ ᵦ ᵦᵬᵿᵺᵴᵗᵾ ᵗᵾᵰᵻ  ᵙ ᵲᵑᵗᶋ ᵿᵧᵱᶋ ᶟ 

¶ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  ɛ ᵬᵴ ᵩ ᵺ ᵨᵯ  ᵺᵾᵰ ᶀᵻ  ᵞ ᵦᶈ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵮ ᵦᶁᵙᵦ ᵿᵷᵷᵲᵥ, ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ  

website ᵲ χᴝ ᵲᵬᵾᵿᵴᵗᵾᵰᵾ  ᵿᵷᵙᵦᵰᵾ ᵿᵷᵿᵯ  ᵺᵲᵗᵾᵲᶀ ᵦᵧᵾ ᵙᶈᵲᵺᵲᵗᵾᵲᶀ ᵺᵅᵚᵺᵅ ᵧᵾ ᵾᵲᵾ ᵺᵅᵗᵴᵪ ᵙᵲᶇᵗᶋ 

ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ ᵺ ᵷᵿ ᵩ ᵦ ᵱᵾᵅᵗ ᵲ ᵙᵿᵦ ᵿᵦᵷᶇᵨᵪ ᵇ ᵱᵱᵪ ᵙ ᵲᵑᵗᶋ ᵿᵧᵱᶋ ᶟ 

¶ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵦᵧᵾ ᵤᵴ ᵷ ᵧᵾᵬᵪ ᵿᵷᵯᵾᵙ ᵇ ᵦᵙ ᵦ ᵲᵾᵿ ᵱ ᵺᶂᵜᵪᵾ ᵷ ᵧᵾᵬᵪ ᵈᵱᶋᵞᵪᵾ (NMIP) ᵾᵲᵾ 

ᵦᵱᵾᵲ ᵬᵾ ᵲᵑᵗᶋ ᵨᶇᵸᵯ ᵲᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ d ᵱᶋᵞᵪᵾᵻ ᵗᶋ ᵺᶂᵿᵜᵴᵾᵊ ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ ᵬᵿᵪ 

ᵰᶌᵞᶁᵨᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ d ᵱᶋᵞᵪᵾᵻ ᵗᶋ ᵺᶂᵜᵪᵾ ᵦᵧᵾ ᵦ ᵱᵾᵅᵗ ᵺᵅᵗᵴᵪ ᵙᵪ  ᵾᵲᵿ ᵯᵗ ᵺᶂᵿᵜᵗᶋ ᵬᵰᵾ ᵱᶋᵙ 

ᵙ ᵲᵱᶋ ᶟ 

¶ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᶇᵯ ᵲᵗᵾ ᵸᵦ ᵿᵦᵸᵦ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵲ ᵺᵲᵺᵭᵾᵉᵺᵅᵙ ᵺ ᵷᵿ ᵩᵦ ᵿᵷ ᵱᵰᵾᵪ ᵯᶌᵿᵦᵗ 

ᵺᵅᵲᵜᵪᵾᵻ ᵗᶋ ᵺᵷᶈ ᵾᵧᵿᵰᵗ ᵦ ᵱᵾᵅᵗᵻ  GIS ᵰᵾ ᵈᵩᵾ ᵲᵦ ᵷᶇᵮ NWASH 

http://nwash.gov.np/dashboard ᵲ  ᵺ ᵮᵿ ᵩᵦ Application (ᵇᵪᶁᵺᶂᵜᶀ ᶢ) ᵗᶋ ᵋᵬᵱᶋᵙ ᵙ ᵲᵑᵗᶋ 

ᵿᵧᵱᶋ  ᶟ  

¶ ᵺᵷᶈ ᵺᵅᵜᵾᵿᵴᵦ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵈᵱᶋᵞᵪᵾᵻ ᵗᶋ ᵨᵙᶋᵬᵪᵾ ᵺ ᵷᵿ ᵩ ᵦ ᵱᵾᵅᵗ ᵦᵧᵾ ᵺᶂᵜᵪᵾᵻ  ᵬᵿᵪ NWASH 

ᵰᶋᵮᵾᵉᵴ ᵑ ᵺᵗᶈ ᵰᵾ ᵱᵰᵮᵾᵡ ᵺᵅᵗᵴᵪ ᵲ ᵴᶇᵘᵾᵞᶋᵘᵾ ᵙ ᵲᵱᶋ ᶟ  

¶ ᵚᵲᵬ ᵲᵷᵾᵲ ᵦᵻᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾᵗᶋ ᵷᵦ ᵰᵾᵪ ᵇᵷ ᵧᵾᵗᶋ ᵺᶂᵜᵪᵾᵻ  ᵺᵅᵗᵴᵪ ᵙᵪ  

ᶢᶡ ᵿᵦᵸᵦᵗᶋ ᵇ ᵦᵲᵾᵴᵰᵾ ᶪᶡ ᵿᵦᵸᵦ  Confidence level ᵪᶇ ᵙ ᵲ ᵪᵰᶂᵪᵾ ᵺᵅᵗᵴᵪ (Random 

Sampling Method) ᵿᵷᵿᵩᵷᵾᵡ ᵺᶂᵜᵪᵾᵻ  ᵺᵅᵗᵴᵪ ᵙ ᵲᵱᶋ ᶟ 

ᵇᵷᵱᵷᵻ ᵱᵾ ᵬᵴᵻ 

ᵘᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀᵻ ᵺᵮᶈ 

ᵘᵾᵪᶇᵬᵾᵪᶀ ᵋᵬᵯᶋ ᵾ ᵦᵧᵾ ᵺᵲᵺᵭᵾᵉ ᵺᵿᵰᵿᵦ ᵺᵮᶈ 

ᶁᵷᵮᶇᵴᵻ 10% 

ᵚᵲᵾᵱᵺᶀ ᵺᵲᵺᵭᵾᵉ 10% 

ᵺᵲᵺᵭᵾᵉ ᵺᶁᵿᵷᵩᵾᵻ   (FSM, SWM, Sewerage with WWTP) ᵺᵮᶈ 

ᵿᵷ ᵾᵴᵱᵻ ᵰᵾ  u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)  ᵺᶁᵿᵷᵩᵾᵻ ᵺᵮᶈ 

ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵻ ᵰᵾ  u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)  ᵺᶁᵿᵷᵩᵾᵻ ᵺᵮᶈ 

ᵺᵾᵷ ᵞᵿᵪᵗ  u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶁᵿᵷᵩᵾᵻ ᵺᵮᶈ 

http://nwash.mows.gov.np/dashboard


ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ                                                                       ᵬᶇ γχ . 15 

 

¶ ᵸᵦ ᵿᵦᵸᵦ ᵿᵷ ᵱᵾᵴᵱᵻ , ᵷᵾ ᵧ ᵺᵅ ᵧᵾᵻ  ᵦᵧᵾ ᵺᵾᵷ ᵞᵿᵪᵗ ᵧᵴᵻ ᵰᵾ ᵬᶁᵿᵙ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵦᵧᵾ 

ᵺᵲᵺᵭᵾᵉ ᵺ ᵷᵿ ᵩ ᵰᶌᵞᶁᵨᵾ ᵇᵷ ᵧᵾ NWASH ᵰᶋᵮᵾᵉᵴ ᵑ ᵺᵗᶋ ᵰᵾ ᵱᵰᵮᵾᵡ ᵲ ᵯᵾᵿᵷ ᵱᶋᵞᵪᵾᵻ  

ᵺ ᵷᵿ ᵩ ᵺᶂᵜᵪᵾ ᵬᵿᵪ ᵺᶋᵿᵻ ᵑ ᵺ ᵱᶋᵙ ᵙ ᵲ ᵾᵧᵿᵰᵗ ᶋᵦᵗᶈ ᵰᵾ ᵱᵮᵾᵡ ᵺᵅᵗᵴᵪ ᵙ ᵲᵱᶋ ᶟ  

¶ ᵺᵰᶁᵨᵾᵱᵗᶋ ᵢᶋᵺ ᵦᵧᵾ ᵦᵲᵴ ᵭᶋᵻᶋᵲ ᵷ ᵧᵾᵬᵪ, ᵰᵾᵪᵷ ᵨᵺᵾᵞ ᵱ ᵴᶇᵨᶋ ᵷ ᵧᵾᵬᵪ ᵙ ᵲ ᶋᵦᵗᶋ 

ᵬᶁᵪᵆ ᵱᶋᵙ ᵺ ᵷᵿ ᵩ ᵺᶂᵜᵪᵾᵻ  NWASH ᵰᶋᵮᵾᵉᵴ ᵑ ᵺ ᵲ ᵺᵰᶁᵨᵾᵱ ᵦᵻᵰᵾ ᵝᵴᵭᵴ ᵦᵧᵾ ᵇᵷᵴᶋᵗᵪ ᵙ ᵲ 

ᵺᵅᵗᵴᵪ ᵗᵾᵱ  ᵙ ᵲᵱᶋ ᶟ 

¶ ᵘᵾᵪᶇᵬᵾᵪᶀᵗᶋ ᵬ ᵄᵜᵮᵾᵡ ᵷᵿ ᵜᵦ ᵯᵑᵗᵾ ᵺᵰᶁᵨᵾᵱᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀᵗᶋ ᵺ ᵯᵾᵿᵷᵦ ᶋᵦᵻ  ᵲ ᵿᵦᵪᵗᶋ ᵷᵦ ᵰᵾᵪ 

ᵇᵷ ᵧᵾ ( ᵰᵦᵾ, ᵙᶁᵥ ᵦᵲ) ᵲ ᵯᵿᵷ ᵱᵰᵾ ᵦᵲᶋ ᵿᵦ ᵙᵪ  ᵺ ᵗᵪᶇ ᵇᵷ ᵧᵾᵗᶋ ᵺᵰᶇᵦ ᵈᵅᵗᵴᵪ ᵙ ᵲᵱᶋ ᶟ  

¶ ᵇ ᵱ ᵿᵷᵗᵾᵺ ᵺᵾᵟᶇᵨᵾᵲᵻ ᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ ᵗᵾᵱ ᵰᵻ ᵗᶋ ᵿᵷᵷᵲᵥᵻ  ᵬᵿᵪ 

ᵺᵅᵗᵴᵪ ᵙ ᵲᵱᶋ ᶟ  

ᵱᶀ ᵺᵷᶈ ᵺᶂᵜᵪᵾ ᵦᵧᵾ ᵦ ᵱᵾᵅᵗᵻ ᵗᶋ ᵺᵅᵗᵴᵪᵴᶇ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)  

ᵺᶇᵷᵾᵻ ᵗᶋ ᵾᵷᵩᵾᵪᵗᶋ ᵰᶌᵞᶁᵨᵾ b ᵷ ᵧᵾᵴᵾᵊ ᵬ  ᵨᶇᵘᵾᵱᶋ ᵲ ᵱᵺᵗᶋ ᵴᶇᵘᵾᵞᶋᵘᵾ ᵬᵿᵝ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵺᵰ  

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵗᶋ ᵇᵷ ᵧᵾᵰᵾ ᵺᵪᶍ  ɥ ᶡᶤᶥ  ᵺ ᵰᵰᵾ ᵴᵿ ᵦ ᵋᵬᵴᵿ ᵩ ᵻᵾᵿᵺᵴ 

ᵙᵪ  ᵗᶇ ᵗᵿᵦ ᵲ ᵗᵻᵾᵄ ᵪᵱᵾᵄ ᵈᵱᶋᵞᵪᵾᵻ  ᵧᵬ ᵙᵪᶁ  ᵬᵨ ᵝ ᵲ ᵗᶇ ᵗ ᵦᵾ ᶋᵦᵻ ᵗᶋ ᵷ ᵧᵾ ᵙᵪᶁ ᵬᵨ ᵝ ᵯ ᶇ ᵘᵾᵗᵾ 

ᵦᵱᵾᵲ ᵯᵱᶋ ɜ  ᵱᵺᵗᵾ ᵴᵾᵿᵙ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵷᵦ ᵰᵾᵪ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)  

ᵇᵷ ᵧᵾᵗᶋ ᵬ ᵡ ᵞᵾᵪᵗᵾᵲᶀ ᵺᵿᵻᵦ ᵷᵦ ᵰᵾᵪ ᵇᵷ ᵧᵾ ᵲ  ɥ ᶡᶤᶥ  ᵺ ᵰᵗᶋ ᵬ ᵲᵨᶃ ᵱ ᵿᵷᵜᵗᶋ ᵱᵾᵬ ᵿᵷ ᶇᵹᵥ 

ᵙ ᵲᵑᵗᶋ ᵿᵧᵱᶋ  ᵲ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵗᵯᵲᶇᵞ ᵲ ᵺᶇᵷᵾ ᵦᵲ ᵺᶁᵩᵾᵲᵗᶋ ᵴᵾᵿᵙ ᵗᶇ/tᶇ 

ᵗᶁᵲᵾᵻ  ᵈᵷ ᵱᵗᵦᵾ ᵝ ᵬᵿᵻᵜᵾᵪ ᵙ ᵲᵑᵗᶋ ᵿᵧᵱᶋ ᶟ  

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ ᵦᵞᶁ ᵰᵾ ᵗᶃᵱᵾᵗᶈ ᵿᵺᵴᵿᵺᵴᵾᵰᵾ ᵺᵲᶋᵗᵾᵲᵷᵾᵴᵾᵻ ᵗᶋ 

ᵴᵾᵿᵙ ᵑᵋᵡᵾ Visioning ᵗᵾᵱ ᵸᵾᵴᵾ ᵈᵱᶋᵞᵪᵾ ᵙ ᵲᵑᵗᶋ ᵿᵧᵱᶋ  ɜᵱᶋ ᵗᵾᵱᵾ ᵸᵾᵴᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ 

ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ β ᵞᶁ ᵰᵾ ᵗᵾᵱ ᵸᵾᵴᵾᵗᶋ ᵬᵰᵾ ᵈᵱᶋᵞᵪᵾ ᵙ ᵲᵑᵗᶋ ᵿᵧᵱᶋ ɜ   ᵞᵺᵰᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ, 

ᵿᵪᵞᶀ ᶇ, ᵪᵾᵙ ᵲᵗ ᵺᵰᵾᵞ, ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᵅ ᵧᵾ ᵴᵙᵾᵱᵦᵗᵾ ᵿ ᵻ 

ᵺᵻᵯᵾᵙᶀ ᵿᵧᵑ ɜ ᵺᶋ ᵗᵾᵱ ᵸᵾᵴᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)ᵗᶋ bᵷ ᵧᵾ ᵿᵷ ᶇᵹᵥ, 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵦᵲᵰᵾ ᵘᵾᵺ ᵷ ᵺᶇᵷᵾᵻᵗᶋ ᵿᵷᵦᵲᵥ, ᵷ ᵧᵾᵬᵪ ᵲ ᵺᵻᵱᶋᵙᵗᶋ ᵷᵾᵦᵾᵷᵲᵥᵴᵾᵊ ᵮᶁ ᵪᵗᶋ ᵴᵾᵿᵙ 

ᵈᵱᶋᵿᵞᵦ ᵙ ᵲᵑᵗᶋ ᵿᵧᵱᶋ ɜ  βᵴᵭᵴᵴᶇ ᵘᵾᵺ ᵷ ᵱᶋᵞᵪᵾᵗᶋ ᵴᵾᵿᵙ  ᵰᶌᵞᶁᵨᵾ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ 

(ᵘᵾᵺ ᵷ) ᵺᶇᵷᵾ ᵺᵅᵲᵜᵪᵾᵗᶋ  β ᵱᵾ ᵗ ᵲ ᵺ ᵨᵯ  ᵿᵷ ᶇᵹᵥ ᵙᵲᶀ ᵱᶋᵞᵪᵾᵗᶋ ᵴᵾᵿᵙ ᵈᵩᵾᵲ ᵦᵱᵾᵲ ᴝ  ᵱᶋ ɜ  ᵱᵺ 

ᵗᵾᵱ ᵸᵾᵴᵾᵴᶇ ᵷᵦ ᵰᵾᵪ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶁнᵾᵺᵪ, ᵿᵷ ᶀᵱ ᵱᵾᵬ ᵬᵿᵻᵜᵾᵪᵗᶋ 

ᵿ ᵧᵿᵦ, ᵱᶀ ᵰᶁ ᵾᵻ ᵺᵄᵙ ᵺ ᵮᵿ ᵩᵦ ᵜᶁᵪᶌᵿᵦᵻ ᵲ ᵰᶁᵘ ᵿᵪ ᵗᵹ ᵻ ᵗᶋ ᵺᵾᵲᵾᵅᵸ ᵦᶁᵦ ᵙ  ᵱᶋ  ɜᵱᵺ t ᵾᵱ ᵸᵾᵴᵾᵰᵾ 

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶇᵷᵾ ᵷᵾᵻ, ᵺ ᵾᵴᵪ ᵦᵧᵾ ᵺᶇᵷᵾ ᵷᵾᵻᵗᵾ ᵰᶁ ᵾᵻ  ᵲ ᵰᶁ ᵱ 

ᵇᵷᵺᵲ, ᵺᵭᵴᵦᵾᵗᵾ ᵗᵾᵲᵗᵻ  ᵲ ᵜᶁᵪᶌᵦᶀᵻ ᵗᶋ ᵮᵾᵲᶇᵰᵾ ᵬᵿᵪ ᵝᵴᵭᵴ ᵙ ᵲᵑᵗᶋ ᵿᵧᵱᶋ  ɜ

ᵲᵾᵿ ᵱ ᵱᶋᵞᵪᵾᵰᵾ  u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ ᵖᵞᵾᵲᵴᵾᵊ ᵰᶂᵴ- ᵷᵾᵻᵗᶋ ᵖᵞᵾᵲ 

ᵮᵪᵾᵋᵪ, dφ ᵾᵲᵯᶂᵦ ᵞᵾᵪᵗᵾᵲᶀᵗᶋ ᵬᵰᵾ ᶋᵭᵾᵉᵴᵗᶋ ᵈᵷ ᵱ t ᵱᶋᵙ ᴝ ᵪ  ᵲ  ᵿᵷᵗᵾᵺ ᵪᶀᵿᵦ ᵲ ᵗᵾᵱ ᵰᵻᵰᵾ 

ᵈᵩᵾᵲᵯᶂᵦ ᵞᵾᵪᵗᵾᵲᶀᵗᶋ ᵬᵰᵾ ᵱᶀ ᵺᶁᵜᵪᵾᵻ  ᵱᶋᵙ ᴝ ᵪ ᵗᶋ ᵴᵾᵿᵙ ᵬᵿᵪ ᵱᶋ ᵗᵾᵱ ᵸᵾᵴᵾ ᵈᵱᶋᵞᵪᵾ ᵙ ᵲᵑᵗᶋ 

ᵿᵧᵱᶋ ᶟ ᵱᶋ ᵗᵾᵱ ᵸᵾᵴᵾᵴᶇ ᵬᶂᵥ  ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵗᵯᵲᶇᵞ ᵲ ᵺᶇᵷᵾ ᵦᵲ ᵺᶁᵩᵾᵲᵗᶋ 

ᵴᵾᵿᵙ ᵈᵷ ᵱᵗᵦᵾ, ᵿᵯᵞᵪ, ᵬ ᵲᵯᵾᵿᵹᵦ ᵬ ᵲᵥᵾᵰ, ᵲᵥᵪᶀᵿᵦ, ᵗᵾᵱᵾᵷᵱᵪ ᵷ ᵧᵾ ᵲ ᵗᶋᵹ ᵺᵅᵱᵗᶋ ᵬᵿ χ

ᵧᵾᵬᵪᵾ ᵙ  ᵱᶋ  ɜ

ᵰᶋᵮᵾᵉᵴ ᵑ ᵺ, ᵺᵰᶁᵻᵙᵦ ᵝᵴᵭᵴ, ᵞᶁ ᵺᶂᵿᵜᵗᶋ ᵈᵩᵾᵲᵰᵾ ᵺᵅᵗᵴᵪ ᵙ ᵲᵑᵗᵾ ᵺᶂᵜᵪᵾ ᵦᵧᵾ ᵦ ᵱᵾᵅᵗᵻ ᵴᵾᵉ 

NWASH MIS t ᶋ ᵺᵻᵱᶋᵙᵰᵾ ᵸᶋᵩᵪ ᵦᵧᵾ ᵿᵷ ᶇᵹᵥ ᵙ ᵲᵱᶋ ᶟ ᵦ ᵬ ᵾᵦ ᵿᵪᵩᵾ ᵲᵦ ᵴ ᵱ ᵻᵾᵿᵺᵴ ᵙᵪ  ᵻᵾᵴᵗᶋ 

ᵿᵷ ᵱᵰᵾᵪ b ᵷ ᵧᵾ ᵲ ᵬᶁ ᶁ ᵬᵪ  ᵧᵾᵪ ᵿᵷᵜᵗᶋ ᵇ ᵦᵲᵗᶋ ᵜᵜᵾ  ᵙᵨ  ᵬ  ᵪᶀᵿᵦ, ᵗᵾᵱ ᵰ, ᵮᵞᶇᵡ ᵲ ᵺᵾᵟᶇᵨᵾᵲᵻ ᵗᵾ 

ᵷᶀᵜᵗᶋ ᵺᵻᵗᵾᵱ ᵗᶋ ᵱᶋᵞᵪᵾ ᵺᵿᵻᵦᵗᶋ ᵪᶇᵬᵾᵴ ᵺᵲᵗᵾᵲ, ᵘᵾᵪᶇᵬᵾᵪᶀ ᵦᵧᵾ ᵤᵴ ᵷ ᵧᵾᵬᵪ ᵿᵷᵯᵾᵙᵮᵾᵡ ᵿᵺᵭᵾ ᵲᵺ 

ᵙ ᵲᵑᵗᶋ ᵤᵾᵄᵜᵾᵰᵾ ᵺᵪᶍ  ɥ ᶡᶣᶥ- ɥ ᶡᶤᶥ  ᵺ ᵰᵗᶋ ᵴᵾᵿᵙ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)  

ᵱᶋᵞᵪᵾᵗᶋ ᵰ ᵱᶌᵨᵾ ᵿᵦᵷᶇᵨᵪ ᵦᵱᵾᵲ ᵙᵱ  ᶟ  

ᵱᶋ ᵱᵾᵴᶇ ᵿᵪ  ᵜᵲᵥᵻ  ᵇᵪᶁᵺᵲᵥ ᵙᵲᶇᵗᶋ ᵿᵧᵱᶋ:  



ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ                                                                       ᵬᶇ γχ . 16 

 

)t ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵈᵷ ᵱᵗᵦᵾ ᵾᵧᵿᵰᵗ ᵗᵲᵥ ᵙᵪ  ᵲ  ɥ ᶡᶣᶥ- ɥ ᶡᶤᶥ  t ᶋ ᵴᵾᵿᵙ ᵿᵷ ᶀᵱ ᵈᵷ ᵱᵗᵦᵾ 

ᵿᵪᵩᵾ ᵲᵥ ᵙᵪ  ɜ

)u ᵿᵪ  ᵈᵩᵾᵲᵰᵾ ᵿᵦᵪᶀᵻ ᵗᶋ ᵰᵦᵾ ᵴᶇᵘᵾᵞᶋᵘᵾ ᵙᵪ ; 

ᵇ) ᵰᵻᵺᶁᵴ ᵲ ᵸᶁ ᵗ    ᵈ) ᵷ-ᵴᵙᵾᵪᶀ     e ) ᵗᵲ        ᵊ) ᵻ ᵦᵾ ᵦᵲᵥ (Transfer)  ɜ

)ᴝ ᵱᶋ ᵺᵰᵱᵾᵷᵿᵩᵗᶋ ᵴᵾᵿᵙ ᵿᵷ ᶀᵱ ᵇᵬᶁᵙ ᵇᵪᶁᵰᵾᵿᵪᵦ ᵙᵪ  ᵲ ᵾᵬᵾᵲ, ᵸᶇᵱᵲ, ᵉ ᵡᶀ ᵲ ᵮᶋ ᵺ ᵾᵲᵾ ᵇᵬᶁᵙ 

ᵴᵙᵾᵪᶀ ᵬᶂ ᵦ  ᵙᵪ  ᵦ ᵲᵗᵾᵻ  ᵬ ᵾ ᵴᵙᵾᵋᵪᶇ ᶟ 

 ɡ.ɪ.ɨ.    ᵱᶋᵞᵪᵾ  ᵰᵾᵥᶀᵗᵲᵥ  tᵾᵱ ᵸᵾᵴᵾ   

ᵱᶋᵞᵪᵾ  ᵰᵾᵥᶀᵗᵲᵥ t ᵾᵱ ᵸᵾᵴᵾᵗᶋ ᵋ ᶇ ᵱ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵰ ᵱᶌᵨᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ 

ᵷ ᵝᵦᵾ ᵱᶋᵞᵪᵾ ( ɥ ᶡᶣᶥ- ɥ ᶡᶤᶥ )  ᵴᵾᵊ ᵰᵾᵥᶀᵗᵲᵥ ᵙᵪᶁ  ᵿᵧᵱᶋ ᶟ ᵗᵾᵱ ᵸᵾᵴᵾᵴᶇ ᵱᶋᵞᵪᵾᵰᵾ ᵺᵰᵾᵷᶇᵸ 

ᵙ ᵲᵑᵗᵾ ᵺᶂᵜᵪᵾ ᵲ ᵦ ᵱᵾ ᵗᵗᶋ ᵰᵾᵥᶀᵗᵲᵥ ᵲ ᵺᵰᶀ ᵾ ᵙᵲᶇᵗᶋ ᵿᵧᵱᶋ ᶟ ᵿᵷᵸᶇᵹᵙᵲᶀ, ᵗᵾᵱ ᵸᵾᵴᵾ ᵿᵪ  ᵰᶁ ᵱ 

ᶇ ᵻ ᵰᵾ ᵗᶇᵿ ᵦ ᵿᵧᵱᶋ ᶟ  

¶ ᵘᵾᵺ ᵷ ᵱᶋᵞᵪᵾ ᵿᵦᵷᶇᵨᵪᵰᵾ ᵱᶇᵗ ᵇ ᵱᵾᵱᵗᶋ ᵺᵾᵰᶀ, ᵦ ᵱᵾtᵱ ᵺᶂᵜᵗ, ᵲᵥᵪᶀᵿᵦᵗ ᵘᵾᵗᵾᵗᶋ ᵺᶂᵜᵪᵾ 

ᵲ ᵿᵷ ᶇᵹᵥᵾ ᵰᵗ ᵬᵾᵢᵗᶋ ᵺ ᵨᵯ ᵰᵾ; 

¶ ᵈᵙᵾᵰᶀ  ᵮᵾᵡᶋ ᵲ ᵗᵾᵱ ᵱᶋᵞᵪᵾ; ᵱᵺᵰᵾ ᵱᶋᵞᵪᵾᵗᶋ ᵗᵾᵱᵾ ᵷᵱᵪ ᵜᵲᵥᵻ , ᵇᵪᶁᵙᵰᵪ ᵺᵅᵱ , ᶋᵭᵾᵉᵴ  

ᵇ ᵾᵷᵿᵩᵗ ᴝ ᵪ  ᵺᵰᵱᵾᵷᵿᵩ, ᵈᵷ ᵱᵗ ᵭ ᵱᵾ ᵡᵻ  ᵲ ᵱᶋ ᵱᶋᵞᵪᵾᵴᵾᵊ ᵲᵾᵿ ᵱ ᵦ ᵱᵾᵗᵗᶋ ᵇᵅᵸᵗᶋ ᵬᵰᵾ 

ᵗᵺᵲᶀ ᵷ ᵧᵾᵬᵪ, ᵺᵅ ᵻᵥ ᵲ ᵺᶁᵲ ᵥ ᵙᵪ  ᵺ ᵗ ᵝ d ᵨ  ɜ

¶ ᵦᵾᵿᵷᵦ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ ᵱᶋᵞᵪᵾᵗᵾ ᵨᶂᵲᵨᶃ ᶀ, ᵬ ᵲᵴ ᵱ, ᵴ ᵱ, ᵲᵥᵪᶀᵿᵦ, ᵇ ᵱ 

ᵿᵷᵗᵾᵺ ᵺᵾᵟᶇᵨᵾᵲᵻ ᵗᶋ ᵺᵅᵴ ᵦᵾ, ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵘᵾᵺ ᵷ ᵗᵾᵱ ᵰᵻ ᵗᶋ ᵮᵞᶇᵡ, ᵞᵴᵷᵾᵱᶁ ᵬ ᵲᵷᵦ ᵪᵗᵾ 

ᵇᵺᵲ ᵲ ᵇᵪᶁᵗᶁᵴᵪ ᵱᶋᵞᵪᵾ, ᵿᵷᵬᵨ ᵷ ᵧᵾᵬᵪᵗᵾ ᵱᶋᵞᵪᵾ, ᵺᵅ ᵧᵾᵙᵦ ᵰᵦᵾ ᵝᵴᵭᵴᵗᵾ ᵇᵴᵾᵷᵾ ᵾ  

ᵺᶂᵜᵪᵾ ᵲ ᵦ ᵱᵾᵅᵗᵻ ᵗᶋ ᵬᶁ ᶀᵗᵲᵥ;    
 

 ɡ.ᵻ.   ᵱᶋᵞᵪᵾ β ᵞᶁ ᵰᵾᵗᶋ ᵴᵾᵿᵙ ᵷᵾᵺ ᵺᶂᵜᵗᵻ   

ᵱᵺ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵴᶇ Joint Monitoring Programme (JMP)   ᵾᵲᵾ 

ᵨᵙᶋ ᵿᵷᵗᵾᵺ ᵴ ᵱᵻ ᵗᶋ ᵴᵾᵿᵙ ᵘᵾᵪᶇᵬᵾᵪᶀ β ᵧᵾ ᵺᵲᵺᵭᵾᵊᵰᵾ b ᵪᶁᵙᵰᵪ ᵦᵲᵴᵾᵊ ᵮᵤᵾᵋᵪ ᵲ ᵺᵲᵴ ᵮχ ᵾɛ χᵿᵷᵗᵾᵺ 

ᵙᵲᶇᵗᶋ ᵺᶇᵷᵾ ᵿᵴ ᶋ (Ladder) ᵗᶋ dφ ᵾᵲᵰᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵿᵯ ᵗᶋ ᵷᵾᵺ ᵺᶇᵷᵾᵗᶋ ᵷ ᵙ ᵗᵲᵥ ᵙᵲᶇᵗᶋ ᵝ ᶟ ᵱᵺᵴᶇ 

ᵧᵾᵿᵬᵦ ᶋᵦᵗᶋ ᵷᵙ ᵗᵲᵥ ᵰᵾ ᶈ ᵙᵨ ᵪ, ᵨᵙᶋ ᵿᵷᵗᵾᵺ ᵇᵪᶁᵙᵰᵪᵴᵾᵊ ᵿᵪᵲ ᵦᵲᵦᵾ ᵬᵿᵪ ρᵾᵪ ᵙᵨ ᵝ  ɜᵱᵺᶈ ᵇᵪᶁ ᵬ 

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵇ ᵦᵙ ᵦ ᵿᵪ  ᵺᶇᵷᵾᵻ ᵴᵾᵊ ᵿᵪ ᵾᵪᶁᵺᵾᵲᵗᵾ ᵺᶂᵜᵗᵗᵾ ᵈᵩᵾᵲᵰᵾ 

ᵬ ᵲᵯᵾᵹᵾ ᵺᵿᵻᵦ ᵮ ᵙ ᵗᵲᵥ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ 

 ɡ.ᵻ..ɡ  u ᵾᵪᶇᵬᵾᵪᶀ   

ᵺᶇᵷᵾ ᵦᵲ  ᵬ ᵲᵯᵾᵹᵾ 

ᵺᶁᵲᵿ ᵦ ᵷ ᵧᵾᵬᵪ 

ᵙ ᵲᵑᵗᶋ u ᵾᵪᶇᵬᵾᵪᶀ 

ᵺᶁᵩᵾ ᵲᵑᵗᶋ ᶋᵦᵮᵾᵡ ɯ ᵲ ᵈᵄᵙᵪᵰᶈ ᵜᵾᵿᵻᵑᵗᶋ ᵺᵰᵱᵰᵾ ᵋᵬᵴ ᵩ;  ρ ᵺᵾᵞ ᵱ ᵞᶀᵷᵾᵥᶁ ᵲ 

ᵲᵾᵺᵾᵱᵿᵪ t ᵨᶂᵹᵥ ᵲᵿᵻᵦᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀᵗᶋ ᵺᶁᵿᵷᵩᵾᵻ 

ᵈᵩᵾᵲᵯᶂᵦ ᵦᵲᵗᶋ 

ᵘᵾᵪᶇᵬᵾᵪᶀ 

ᵺᶁᵩᵾᵲᵑᵗᶋ ᶋᵦᵮᵾᵡ ᵋᵬᵴ ᵩ; ᵚᵲ ᵈᵄᵙᵪᵨᶇᵿᵘ φ ᵾᵲᵾᵺ ᵰ ᵞᵾᵪ ᵈᵋᵪ ᵲ ᵬᵾᵴᶋ ᵬᵘ ᵪ 

ᵺᵰᶇᵦ ᵙᵲᶀ ᶤᶡ ᵿᵰᵪᶇᵡᵗᶋ ᵨᶂᵲᶀᵰᵾ ᵋᵬᵴ ᵩ ᵘᵾᵪᶇᵬᵾᵪᶀᵗᶋ ᵺᶁᵿᵷᵩᵾᵻ 

ᵺᶀᵿᵰᵦ ᵦᵲᵗᶋ 

ᵘᵾᵪᶇᵬᵾᵪᶀ 

ᵺᶁᵩᵾᵲᵑᵗᶋ ᶋᵦᵮᵾᵡ ᵋᵬᵴ ᵩ; ᵚᵲ ᵈᵄᵙᵪᵮᵾᵡ ᵩᵾᵲᵾᵺ ᵰ ᵞᵾᵪ ᵈᵋᵪ ᵲ ᵬᵾᵴᶋ ᵬᵘ ᵪ 

ᵺᵰᶇᵦ ᵙᵲᶀ ᶤᶡ ᵿᵰᵪᶇᵡᵯ ᵨᵾ ᵮᵤᶀᵗᶋ ᵨᶂᵲᶀᵰᵾ ᵋᵬᵴ ᵩ ᵘᵾᵪᶇᵬᵾᵪᶀᵗᶋ ᵺᶁᵿᵷᵩᵾᵻ 

ᵺᶁᵩᵾᵲ ᵪᵯᵑᵗᶋ 

ᵘᵾᵪᶇᵬᵾᵪᶀ 
ᵇᵺᶁᵲᵿ ᵦ ᵉᵪᵾᵲ ᵷᵾ ᵰᶂᵴ (ᵿ ᵛ) ᵮᵾᵡ ᵋᵬᵴ ᵩ ᵘᵾᵪᶇᵬᵾᵪᶀᵗᶋ ᵺᶁᵿᵷᵩᵾᵻ  

ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾ 

ᵪᵯᵑᵗᶋ  

ᵘᶋᵴᵾ, ᵮᵾᵄᵩ, ᵦᵾᵴ, ᵬᶋᵘᵲᶀ ᵪᵨᶀ, ᵪᵻᵲ ᵷᵾ ᵺᵄᵜᵾᵉ ᵪᵻᵲᵮᵾᵡ ᵿᵺᵩᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺ ᵗᵴᵪ 

ᵙ ᵲᵑᵗᶋ ᵺᶁᵿᵷᵩᵾᵻ   

 

 ɡ.ᵻ.ɥ.  ᵺᵲᵺᵭᵾᵉ 
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ᵺᶇᵷᵾ ᵦᵲ  ᵬ ᵲᵯᵾᵹᵾ 

ᵺᶁᵲᵿ ᵦ 

ᵷ ᵧᵾᵬᵪ 

ᵺᵿᵻᵦᵗᶋ ᵺᵲᵺᵭᵾᵉ 

ᵑᵗ ᵚᵲ ᵑᵗ ᵜᵬ ᵗᶋ ᵇᵷᵩᵾᵲᵥᵾᵰᵾ ᵈᵩᵾ ᵲᵦ; ᵨᵺᵾᵗᶋ ᵧᵴᵙᵦ ᵷᵾ ᵇᵭ-ᵺᵾᵉᵡ 

ᵤᶁᵷᵾᵪᶀ ᵙᵲᶀ ᵺᶁᵲᵿ ᵦ ᵬᵰᵾ ᵷ ᵧᵾᵬᵪ ᵙ ᵲᵑᵗᶋ ᵺᵲᵺᵭᵾᵉ ᵺᶁᵿᵷᵩᵾᵻ ᵗᶋ ᵱᶋᵙ  

ᵈᵩᵾᵲᵯᶂᵦ 

ᵺᵲᵺᵭᵾᵉ 

ᵑᵗ ᵚᵲ ᵑᵗ ᵜᵬ ᵗᶋ ᵇᵷᵩᵾᵲᵥᵾᵰᵾ ᵨᵺᵾᵗᶋ ᵺᶁᵲᵿ ᵦ ᵬᵰᵾ ᵷ ᵧᵾᵬᵪ ᵙ ᵲᵑᵗᶋ 

ᵺᵲᵺᵭᵾᵉ ᵺᶁᵿᵷᵩᵾᵻ  

ᵺᶀᵿᵰᵦ ᵺᵲᵺᵭᵾᵉ 
ᵨᶁᵊ ᵷᵾ ᵨᶁᵊᵯ ᵨᵾ ᵮᵤᶀ ᵚᵲᵩᶁᵲᶀᵴᶇ ᵱᶋᵙ ᵙᵲᶀ ᵨᵺᵾᵗᶋ ᵺᶁᵲᵿ ᵦ ᵷ ᵧᵾᵬᵪ ᵙ ᵲᵑᵗᶋ 

ᵺᵲᵺᵭᵾᵉ ᵺᶁᵿᵷᵩᵾᵻ  

ᵺᶁᵩᵾᵲ ᵪᵯᵑᵗᶋ 

ᵺᵲᵺᵭᵾᵉ 
ᵱᵾᵮ, ᵴᶇᵡᵭᵰ  ᵪᵯᵑᵗᶋ u ᵾ ᵣᶇ ᵜᵬ, ᵦᶈ ᵲᵑᵗᶋ, ᵮᵾᵿ ᵡᵪ ᴥ ᵬ ᵗᶋ ᵺᶁᵿᵷᵩᵾᵻ  

ᵘᶁᵴᵾ ᵨᵺᵾᵱᶁ ᵘᶇᵦ, ᵮᵾᵲᶀ/γ ᵿᵰᵪ, ᵞ ᵙᵴ, ᵟᵾᵣᶀ, ᵬᵾᵪᶀᵰᵾ, ᵺᵰᶁ ᶀ ᵦᵡᵰᵾ ᵨᵺᵾ ᵿᵷᵺᵞ ᵪ  

 

 ɡ.ᵻ.ɨ.    ᵷ ᵝᵦᵾ   

ᵺᶇᵷᵾ ᵦᵲ  ᵬ ᵲᵯᵾᵹᵾ 

ᵈᵩᵾᵲᵯᶂᵦ  

ᵷ ᵝᵦᵾ  
ᵬ ᵲᵺᵲᵰᵾ ᵺᵾᵮᶁᵪ ᵬᵾᵪᶀ ᵺᵿᵻᵦᵗᶋ ᵻᵾᵦ ᵩᶁᵪᶇ ᵺᶁᵿᵷᵩᵾ ᵯᵑᵗᶋ  

ᵺᶀᵿᵰᵦ ᵷ ᵝᵦᵾ  ᵬ ᵲᵺᵲᵰᵾ ᵺᵾᵮᶁᵪ ᵬᵾᵪᶀ ᵿᵮᵪᵾᵗᶋ ᵻᵾᵦ ᵩᶁᵪᶇ ᵺᶁᵿᵷᵩᵾ ᵯᵑᵗᶋ  

ᵷ ᵝᵦᵾ  

ᵺᶁᵿᵷᵩᵾ ᵪᵯᵑᵗᶋ  
ᵬ ᵲᵺᵲᵰᵾ ᵻᵾᵦ ᵩᶁᵪᶇ ᵺᶁᵿᵷᵩᵾ ᵪᵯᵑᵗᶋ  

 

 ɡ.ᵻ.ɩ.    ᵿᵷ ᵾᵴᵱᵰᵾ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶁᵿᵷᵩᵾᵻ 

ᵺᶇᵷᵾ ᵦᵲ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᵲᵺᵭᵾᵉ ᵷ ᵝᵦᵾ 

ᵋ  β

ᵜᵾᵻᶇᵗᶋ ᵇᵷ ᵧᵾᵰᵾ ɛ ᵬᵴ ᵩ, 

ᵺᵮᶈᵗᶋ ᵬ ᵄᵜᵰᵾ ᵲᵻᶇᵗᶋ, 

ᵘᵾᵪᶇᵬᵾᵪᶀ ᵙᶁᵥ ᵦᵲ 

ᵬᵲᶀ ᵥᵗᶋ ᵈᵩᵾᵲᵰᵾ 

ᵨᵺᵾᵞ ᵱ ᵞᶀᵷᵾᵥᶁ ᵲᵿᵻᵦ ᵲ 

ᵲᵾᵺᵾᵱᵿᵪᵗ ᵨᶂᵹᵥ ᵲᵿᵻᵦ  

ᵘᵾᵪᶇᵬᵾᵪᶀᵗᶋ ᵋᵬᵴ ᵩᵦᵾᵴᵾᵊ 

ᵺᵰᵾᵷᶇᵸ ᵙᵪ  ᵺ ᵗᵪᶇ (ᵲᵾᵿ ᵱ 

ᵦᵲᵰᵾ ᵬ ᵲᵯᵾᵿᵹᵦ ᵙ ᵲᵪᶇ)  

ᵺᵮᶈᵗᶋ ᵴᵾᵿᵙ ᵬᵱᵾ  

ᵺᵲᵺᵭᵾᵉᵗᵾ  ᵺᶁᵿᵷᵩᵾᵻ ᵗᶋ 

ᵋᵬᵴ ᵩᵦᵾ, ᵺᵭᵾᵉᵗᶋ 

ᵿᵪᵲᶀ ᵥ ᵯᵑᵗᶋ, ᵰᵿᵻᵪᵾᵷᵾᵲᶀ 

ᵷ ᵝᵦᵾ ᵷ ᵧᵾᵬᵪ ᵋᵬᵱᶁ  

ᵺᶁᵿᵷᵩᵾᵻ ᵗᶋ ᵋᵬᵴ ᵩᵦᵾ 

ᵺᵰᵾᵷᶇᵸ ᵙᵪ  ᵺ ᵗᵪᶇ (ᵲᵾᵿ ᵱ 

ᵦᵲᵰᵾ ᵬ ᵲᵯᵾᵿᵹᵦ ᵙ ᵲᵪᶇ)  

ᵺᵮᶈᵗᵾ ᵴᵾᵿᵙ ᵇ ᵱᵾᵷ ᵱᵗ 

ᵇᵷ ᵧᵾᵰᵾ ᵻᵾᵦ ᵩᶁᵪᶇ 

ᵺᶁᵿᵷᵩᵾᵻ ᵗᶋ ᵋᵬᵴ ᵩᵦᵾ, 

ᵰᵿᵻᵪᵾᵷᵾᵲᶀ ᵷ ᵝᵦᵾᵗᶋ 

ᵿᵸ ᵾ ᵲ ᵺᵾᵩᵪᵻ  ᵿᵷᵦᵲᵥ 

ᵯᵑᵗᶋ (ᵲᵾᵿ ᵱ ᵦᵲᵰᵾ 

ᵬ ᵲᵯᵾᵿᵹᵦ ᵙ ᵲᵪᶇ)  

ᵈᵩᵾᵲᵯᶂᵦ  

ᵿᵷ ᵾᵴᵱᵰᵾ ᵺᶁᵩᵾ ᵲᵑᵗᶋ 

ᶋᵦᵮᵾᵡ ᵘᵾᵪᶇᵬᵾᵪᶀᵗᶋ 

ᵋᵬᵴ ᵩ ᵯᵑᵗᶋ  

ᵿᵷ ᵾᵴᵱᵰᵾ ᵴᶈᵿ ᵙᵗ-ᵰᶈ ᶀ ᵲ 

ᵱᶋᵙ ᵙᵪ  ᵺ ᵗᵪᶇ ᵇᵷ ᵧᵾᵗᶋ 

ᵺᶁᵩᵾ ᵲᵑᵗᶋ ᵺᶁᵿᵷᵩᵾᵻ  ᵯᵑᵗᶋ  

ᵺᵾᵮᶁᵪ ᵬᵾᵪᶀ ᵺᵿᵻᵦᵗᶋ ᵻᵾᵦ 

ᵩᶁᵪᶇ ᵺᶁᵿᵷᵩᵾᵻ  ᵯᵑᵗᶋ  

ᵺᶀᵿᵰᵦ  

ᵺᶁᵩᵾ ᵲᵑᵗᶋ ᶋᵦ (ᵬᵾᵉᵬᵮᵾᵡ 

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵅᵲᵿ ᵦ 

ᵗᶁᵷᵾ/ᵰᶂᵴ/ ᵿ ᵛ,  ᵷᵹᵾ ᵦᶍ ᵗᶋ 

ᵬᵾᵪᶀ, ᵮᶋᵦᵴᵗᶋ ᵬᵾᵪᶀ); ᵦᵲ 

ᵺᵷ ᵥᵗᶋ ᵺᵰᵱᵰᵾ ᵬᵾᵪᶀᵗᶋ 

ᵋᵬᵴ ᵩᵦᵾ ᵪᵯᵑᵗᶋ  

ᵺᶁᵩᵾ ᵲᵑᵗᶋ ᵺᶁᵿᵷᵩᵾᵻ  

( ᵴᵺ/ᵬᶋᵇᵲ, ᵱᵾᵮ 

ᵺᵿᵻᵦᵗᶋ ᵘᵾ ᵣᶇ ᵲ ᵗ ᵬᶋᵿ ᵡᵛ 

ᵜᵬ ); ᵦᵲ ᵴᶈᵿ ᵙᵗ-ᵰᶈ ᶀ 

ᵪᵯᵑᵗᶋ ᵷᵾ ᵱᶋᵙ ᵙᵪ  

ᵇᵷ ᵧᵾᵰᵾ ᵪᵲᵻᶇᵗᶋ  

ᵬᵾᵪᶀ ᵯᵑᵗᶋ ᵦᵲ ᵺᵾᵮᶁᵪ 

ᵪᵯᵑᵗᶋ ᵻᵾᵦ ᵩᶁᵪᶇ ᵺᶁᵿᵷᵩᵾᵻ  

ᵯᵑᵗᶋ  

ᵺᶇᵷᵾ 

ᵪᵯᵑᵗᶋ  

ᵘᵾᵪᶇᵬᵾᵪᶀ ᵪᵯᵑᵗᶋ ᵷᵾ ᵺᶁᵩᵾᵲ 

ᵪᵯᵑᵗᶋ ᶋᵦ (ᵺᵅᵲ ᵥ 

ᵪᵙ ᵲᵑᵗᶋ ᵗᶁᵷᵾ/ᵰᶂᵴ/ ᵿ ᵛ, 

ᵺᵦᵻᵗᶋ ᵬᵾᵪᶀ ᵾ ᵗᵲᵮᵾᵡ 

ᵱᵾᵑᵗᶋ)  

ᵸᶌᵜᵾᵴᵱ ᵪᵯᵑᵗᶋ ᵷᵾ 

ᵇᵺᶁᵲᵿ ᵦ ᵺᶁᵿᵷᵩᵾᵻ  (ᵘᵾ ᵣᶇ 

ᵜᵬ , ᵱᵾᵮ ᵷᵾ ᵴᶇᵡᵭᵰ  

ᵪᵯᵑᵗᶋ ᵜᵬ ᵻ , ᵦᶈ ᵲᵑᵗᶋ 

ᵜᵬ , ᵮᵾᵿ ᵡᵪ ᵜᵬ )  

ᵻᵾᵦ ᵩᶁᵪᶇ ᵺᶁᵿᵷᵩᵾᵻ  ᵪᵯᵑᵗᶋ 

ᵿᵷ ᵾᵴᵱ ᵷᵾ ᵬᵾᵪᶀ ᵺᵿᵻᵦᵗᶋ 

ᵻᵾᵦ ᵩᶁᵪᶇ ᵺᶁᵿᵷᵩᵾ ᵪᵯᵑᵗᶋ  



ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ                                                                       ᵬᶇ γχ . 18 

 

 

 ɡ.ᵻ.ɪ.    ᵷᵾ ᵱ  ᵺᵅ ᵧᵾᵰᵾ   u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶁᵿᵷᵩᵾᵻ 

ᵺᶇᵷᵾ ᵦᵲ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᵲᵺᵭᵾᵉ ᵷ ᵝᵦᵾ 

ᵷᵾ ᵱ 

ᵺᵅ ᵧᵾᵰᵾ 

ᵭᶋᵻᶋᵲ 

ᵷ ᵧᵾᵬᵪ 

ᵷᵾᵦᵾᵷᵲᵥᶀᵱ 

ᵺᵭᵾᵉ 

ᵋ  β

ᵲᵾᵿ ᵱ ᵦᵲᵰᵾ 

ᵬ ᵲᵯᵾᵿᵹᵦ ᵙ ᵲᵪᶇ  

ᵲᵾᵿ ᵱ ᵦᵲᵰᵾ 

ᵬ ᵲᵯᵾᵿᵹᵦ ᵙ ᵲᵪᶇ  

ᵲᵾᵿ ᵱ ᵦᵲᵰᵾ 

ᵬ ᵲᵯᵾᵿᵹᵦ 

ᵙ ᵲᵪᶇ  

ᵲᵾᵿ ᵱ 

ᵦᵲᵰᵾ 

ᵬ ᵲᵯᵾᵿᵹᵦ 

ᵙ ᵲᵪᶇ  

ᵲᵾᵿ ᵱ ᵦᵲᵰᵾ 

ᵬ ᵲᵯᵾᵿᵹᵦ 

ᵙ ᵲᵪᶇ  

 

 

ᵈᵩᵾᵲᵯᶂᵦ  

ᵺᶁᵩᵾ ᵲᵑᵗᶋ 

ᶋᵦᵮᵾᵡ ᵚᵲ 

ᵈᵄᵙᵪᵰᵾ 

ᵘᵾᵪᶇᵬᵾᵪᶀᵗᶋ 

ᵋᵬᵴ ᵩᵦᵾ  

ᵱᶋᵙ ᵙᵪ  ᵱᶋ ᵱ 

ᵺᶁᵩᵾ ᵲᵑᵗᶋ 

ᵺᵲᵺᵭᵾᵉ 

ᵺᶁᵿᵷᵩᵾᵻ  ᵲ 

ᵗ ᵦᶀᵰᵾ ᵑᵋᵡᵾ 

ᵜᵬ  

ᵗᵰ ᵜᵾᵲᶀᵴᵾᵊ 

ᵝᶁ ᵾᵉᵑᵗᶋ; 

ᵗ ᵦᶀᵰᵾ ᵑᵋᵡᵾ 

ᵴᶈᵿ ᵙᵗ-ᵰᶈ ᶀ 

ᵰᵿᵻᵪᵾᵷᵾᵲᶀ 

ᵷ ᵝᵦᵾ 

ᵷ ᵧᵾᵬᵪᵗᶋ 

ᵴᵾᵿᵙ ᵝᶁ ᵾᵉᵑᵗᶋ 

ᵲ t ᵦᶀᵰᵾ ᵑᵋᵡᵾ 

ᵜᵬ  ᵇᵬᵾ ᵙ-

ᵰᶈ ᶀ ᵯᵑᵗᶋ  

ᵱᶋᵙ ᵙᵪ  ᵱᶋ ᵱ 

ᵻᵾᵦ ᵩᶁᵪᶇ (ᵬᵾᵪᶀ 

ᵲ ᵺᵾᵮᶁᵪ/ᵷᵾ ᵲ 

ᵇ ᵗᶋᵻᵴᵰᵾ 

ᵈᵩᵾ ᵲᵦ ᵻᵾᵦ 

ᵺᵭᵾ ᵙᵪ  ᵷ ᵦᶁ) 

ᵺᶁᵿᵷᵩᵾ 

ᵺᵅ ᵧᵾᵰᵾ ᵯᵑᵗᶋ 

ᵲ ɪ  ᵿᵰᵡᵲᵗᶋ 

ᵨᶂᵲᶀᵿᵯ  

ᵜᵬ ᵗᶋ ᵺᶁᵿᵷᵩᵾ 

ᵯᵑᵗᶋ 

ᵗ ᵦᶀᵰᵾ ᵦᶀᵪ 

ᵙᶋᵡᵾ ᵭᶋᵻᶋᵲ 

ᵭᵾᵪᶇ 

ᵯᵾᵄᵣᶋᵰᵾ 

ᵭᶋᵻᶋᵲ 

ᵝᶁ ᵾᵉᵑᵗᶋ ᵲ 

ᵩᵾ ᵲᵴᶋ ᵲ 

ᵺ ᵾᵰᵗ 

ᵭᶋᵻᶋᵲ 

ᵸᶋᵿᵩᵦ ᵷᵾ 

ᵺᶁᵲᵿ ᵦ 

ᵷ ᵧᵾᵬᵪ 

ᵙ ᵲᵑᵗᶋ  

ᵺᵲᵺᵭᵾᵉᵗᶋ 

ᵈᵩᵾᵲᵯᶂᵦ 

ᶋᵡᶋᵗᵴ ᵯᵑᵗᶋ 

ᵲ ᵺᵲᵺᵭᵾᵉ ᵙᵪ  

ᵿᵞ ᵰᶇᵷᵾᵲᶀ 

ᵬᵾᵑᵗᵾ 

ᵗᵰ ᵜᵾᵲᶀᵴᶇ 

ᵦᵾᵿᵴᵰ ᵾ  

ᵙᵲᶇᵗᶋ  

 

ᵺᶀᵿᵰᵦ  

ᵺᶁᵩᵾ ᵲᵑᵗᶋ 

ᶋᵦᵮᵾᵡ ɯᵲ 

ᵈᵄᵙᵪᵨᶇᵿᵘ ᶦᶡᶡ 

ᵿᵰᵡᵲᵗᶋ ᵨᶂᵲᶀᵰᵾ 

ᵘᵾᵪᶇᵬᵾᵪᶀᵗᶋ 

ᵋᵬᵴ ᵩᵦᵾ ᵦᵲ 

ᵈᵩᵾᵲᵯᶂᵦ ᵦᵲᵗᶋ 

ᵈᵷ ᵱᵗᵦᵾᵻ  

ᵬᶁᵲᵾ ᵯχᵑᵗᶋ  

ᵗ ᵦᶀᵰᵾ ᵑᵋᵡᵾ 

ᵺᶁᵩᵾ ᵲᵑᵗᶋ 

ᵺᵲᵺᵭᵾᵉ ᵺᶁᵿᵷᵩᵾ 

ᵯᵑᵗᶋ, ᵦᵲ 

ᵇᵩᵾᵲᵯᶂᵦ ᵺᶇᵷᵾᵗᶋ 

ᵺᵮᶈ ᵰᵾᵬᵨ ᵣ ᵬᶁᵲᵾ 

ᵪᵯᵑᵗᶋ  

ᵋᵬᵜᵾᵲ 

ᵧᵾᵪᵰᵾ ᵷᵾ 

ᵜᵬ ᵰᵾ ᵱᶋᵙ 

ᵙᵪ  ᵺ ᵗᵪᶇ 

ᵇᵷ ᵧᵾᵗᶋ ᵻᵾᵦ 

ᵩᶁᵪᶇ 

ᵺᶁᵿᵷᵩᵾᵻ ᵗᶋ 

ᵋᵬᵴ ᵩ ᵯᵑᵗᶋ 

ᵷᵾ ρ ᶁᵮᶈ ᵰ ᵱᶇ ᵑᵗ 

ᵯᵑᵗᶋ  

ᵺᶀᵿᵰᵦ 

ᵝᶁ ᵾᵋᵪᶇ ᵲ ᵷᵾ 

ᵩᵾ ᵲᵴᶋ ᵲ 

ᵺ ᵾᵰᵗ 

ᵭᶋᵻᶋᵲᵗᶋ 

ᵿᵷᵺᵞ ᵪ ᵷᵾ 

ᵸᶋᵩᵪ ᵙᵪ , 

ᵦᵲ 

ᵈᵩᵾᵲᵯᶂᵦ 

ᵦᵲᵗᶋ 

ᵺᶇᵷᵾᵗᶋ 

ᵰᵾᵬᵨ ᵣ ᵬᶁᵲᵾ 

ᵪᵯᵑᵗᶋ  

ᵺᵭᵾᵉ ᶋᵡᶋᵗᵴ 

ᵯᵑᵗᶋ ᵲ ᵷᵾ 

ᵗ ᵦᶀᵰᵾ ᵗᶇᵻᶀ 

ᵗᵰ ᵜᵾᵲᶀᵴᶇ 

ᵺᵲᵺᵭᵾᵉ 

ᵺ ᵮ ᵩᶀ 

ᵦᵾᵿᵴᵰ ᵾ  

ᵙᵲᶇᵗᶋ  

 

ᵺᶇᵷᵾ 

ᵪᵯᵑᵗᶋ 

  

ᵘᵾᵪᶇᵬᵾᵪᶀᵗᶋ 

ᵇᵺᶁᵲᵿ ᵦ ᶋᵦ 

ᵞ ᵦᶈ ᵉᵪᵾᵲ, ᵗᶁᵷᵾ 

ᵷᵾ ᵘᶋᵴᵾ ᵷᵾ 

ᵺᵦᵻᵗᶋ ᵬᵾᵪᶀ; ᵷᵾ 

ᵺᶁᵩᵾ ᵲᵑᵗᶋ ᶋᵦ 

ᵬᴥ ᵗᵾ 

ᵺᶁᵿᵷᵩᵾᵻ  

ᵇᵺᶁᵲᵿ ᵦ 

( ᵱᵾᵮ ᵲ 

ᵴᶇᵡᵭᵰ  ᵿᵮᵪᵾᵗᶋ 

ᵘᵾ ᵣᶇ ᵜᵬ , 

ᵋᵬᵜᵾᵲ 

ᵧᵾᵪᵰᵾ ᵷᵾ 

ᵜᵬ ᵰᵾ ᵱᶋᵙ 

ᵙᵪ  ᵪᶇ 

ᵇᵷ ᵧᵾᵰᵾ ᵻᵾᵦ 

ᵩᶁᵪᶇ ᵺᶁᵿᵷᵩᵾᵻ  

ᵝᶁ ᶈ ᵭᶋᵻᶋᵲ 

ᵭᵾ ᵪᶇ ᵯᵾᵄᵣᶋ 

ᵲ ᵷᵾ ᵩᵾ ᵲᵴᶋ 

ᵲ ᵺ ᵾᵰᵗ 

ᵭᶋᵻᶋᵲᵗᶋ 

ᵺᶁᵲᵿ ᵦ 

ᵺᵭᵾᵉ ᶋᵡᶋᵗᵴ 

ᵪᵯᵑᵗᶋ ᵲ 

ᵗᵰ ᵜᵾᵲᶀᵻ ᵴᶇ 

ᵺᵭᵾᵉ ᵦᵾᵿᵴᵰ 

ᵾ  ᵪᵙᵲᶇᵗᶋ  
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ᵺᶇᵷᵾ ᵦᵲ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᵲᵺᵭᵾᵉ ᵷ ᵝᵦᵾ 

ᵷᵾ ᵱ 

ᵺᵅ ᵧᵾᵰᵾ 

ᵭᶋᵻᶋᵲ 

ᵷ ᵧᵾᵬᵪ 

ᵷᵾᵦᵾᵷᵲᵥᶀᵱ 

ᵺᵭᵾᵉ 

ᵚᵲ ᵈᵄᵙᵪᵮᵾᵡ 

ᶦᶡᶡ ᵿᵰᵡᵲᵗᶋ 

ᵨᶂᵲᶀᵗᶋ ᵩᵾᵲᵾ ᵷᵾ 

ᵱᶋ ᵩᵾᵲᵾᵰᵾ 

ᵬᵾᵪᶀᵗᶋ ᵺᶁᵿᵷᵩᵾ 

ᵪᵯᵑᵗᶋ  

ᵦᶈ ᵲᵑᵗᶋ ᵜᵬ , 

ᵮᵾᵿ ᵡᵪ ᵜᵬ ᵻ ) 

ᵷᵾ ᵜᵬ ᵗᶋ 

ᵺᶁᵿᵷᵩᵾ ᵪᶈ 

ᵪᵯᵑᵗᶋ  

ᵪᵯᵑᵗᶋ  ᵿᵷᵺᵞ ᵪ/ 

ᵸᶋᵩᵪ ᵙᵪ  

ᵺᶁᵿᵷᵩᵾ 

ᵪᵯᵑᵗᶋ  

 

ᶢ..ʝ   u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ ᵦᵞᶁ ᵰᵾ ᵖᵞᵾᵲ  tᶋ ᵬᵰᵾ ᵑᵪᵷᵾᵺ 

(NWASH Mobile Apps) 

ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵴᶇ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ ᵦᵞᶁ ᵰᵾ ᵖᵞᵾᵲ  tᶋ ᵬᵰᵾ 

ᵱᶋᵙ ᵙᵲᶇᵗᶋ  ŋ ᵪᵷᵾᵺ (NWASH Mobile Apps) ᵷᶇᵮᵰᵾ ᵈᵩᵾ ᵲᵦ ᵱᶋᵞᵪᵾ ᵦᵞᶁ ᵰᵾ ᵖᵞᵾᵲ ᵻᶋ ᶟ ᵱᵺᵴᶇ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵦᵲᵰᵾ ᵬᶂᵥ  ᵬᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵯtᵲᶇᵞ ᵾ  ᵙᵪ  ᵈᵷ ᵱᵗ 

ᵱᶋᵞᵪᵾ ᵲ ᵴᵾᵙᵦ ᵦᵱᵾᵲ ᵙᵨ ᵝ ᶟ ᵱᶋ ᵖᵞᵾᵲ ᵱᶋᵙᵗᶋ ᵴᵾᵿᵙ (http://nwash.gov.np/dashboard) ᵰᵾ 

ᵋᵬᵴ ᵩ ᵝ ᶟ ᵱᵺᵴᶇ ᵺᵪᶍ  ɥ ᶡᶣᶥ- ɥ ᶡᶤᶥ  ᵺ ᵰᵗᶋ ᵿᵪᵿ ᵦ ᵦᵾᵿᵮᵦ ᵈᵱᶋᵞᵪᵾ ᵲ ᵗᵾᵱ ᵰᵻ ᵗᶋ ᵿᵷ ᵦᶃᵦ 

ᵴᵾᵙᵦ ᵲ ᵰᵾ ᵾᵗᶋ ᵬ ᵡ ᵦᶁᵿᵦ ᵺᵰᶇβ ᵨᵾᵪ ᵙᵨ ᵝ ᶟ ᵱᶋ ᵖᵞᵾᵲ ᵱᶋᵙ ᵙᵪ  ᵦᵴᵗᵾ ᵸᵦ ᵻ  ᵬᶁᵲᵾ ᵙᵪᶁ  ᵬᵪ ᵝ  ɜ 

.ɡ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵰ ᵾᵴᵱᵗᶋ ᵇᵿᵩᵗᵾᵲ ᵾ  (UserName ᵲ Password) ᵿ ᵴᶇ ᵱᶋ ᵖᵞᵾᵲᵗᶋ ᵱᶋᵙ 

ᵙᵪ  ᵺ ᶇᵝᵪᶍ ᶟ    

.ɥ ᵰᶌᵞᶁᵨᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)  ᵺᶇᵷᵾ ᵦᵧᵾ ᵺᵅᵲᵜᵪᵾᵻ ᵗᶋ ᵦ ᵱᵾᵅᵗ ᵺᵅᵗᵴᵪ, 

ᵴᶇᵘᵾᵞᶋᵘᵾ ᵲ ᵰ ᵱᶌᵨᵾ ᶢ.ᶦ.ᶣᵇᵪᶁᵺᵾᵲ ᵙᵪᶁ ᵬᵨ ᵝ ᶟ 

.ɨ ᵿᵯᵞᵿᵪᵛ t ᵾᵱ ᵸᵾᵴᵾ  (Visioning Workshop) ᵦᵧᵾ ᵲv ᵪᶀᵿᵦᵗ ᵱᶋᵞᵪᵾ ᵦᵞᶁ ᵰᵾ ᵗᵾᵱ ᵸᵾᵴᵾ ᵺ ᵾᵴᵪ 

ᵙᵪ  ᵱᶋ ᵖᵞᵾᵲᵴᵾᵊ ᵲᵾ ᶋᵺᵄᵙ ᵮᶁᵟᶇᵗᶋ, ᵺᵻᵞᶀᵗᵲᵥ ᵺᶀᵬ ᵯᵑᵗᶋ ᵺᵻᵞᵗᵦᵾᵗᶋ dᵷ ᵱᵗ ᵬᵨ ᵝ ᶟ 

ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵴᶇ  ᵰᵾᵿᵧᵗᵾ ᵺᵷᶈ ᵸᵦ ᵻ  ᵬᶁᵲᵾ ᵙ ᵲ ᵱᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) 

ᵱᶋᵞᵪᵾ ᵦᵱᵾᵲ ᵙᵲᶇᵗᶋ ᵻᶋ ᶟ 

http://nwash.gov.np/dashboard
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  ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ 

ᶣ..ɡ   ᵯᶌᵙᶋᵿᵴᵗ ᵇᵷᵧᶀᵿᵦ ᵲ ᵮᵪᶌᵡ  

ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵰᵩᶇᵸ ᵨᶇᵸ, ᵺ ᵲᶀ ᵿᵞ ᵴᵾᵰᵾ ᵇᵷᵿ ᵧᵦ ᵝ  ɜᵺᵪᶍ ᶣᶡᶣɡ t ᶋ γχ ᵙᵥᵪᵾ ᵺᵷ ᵥ 

ᵇᵪᶁᵺᵾᵲ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ ᵗᶁᵴ ᵚᵲᵩᶁᵲᶀ ᶦᶣᶢ ɭβ ᵧᵾ  ᵬᶁ ᵹ ᶢᶢᶤᶪ ɭᵲ ᵰᵿᵻᵴᵾ ᶢᶣᶢᶢ ɥᴝ ᵲ ᵗᶁᵴ 

ᵞᵪᵺᵅ ᵱᵾ ɥ ᶤᶦᶢᶡ ᵲᵻᶇᵗᶋ ᵝ ᶟ ᵱᵺ χᴝ ᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᶇ ᵭᵴ ᶧᶧ.ɥ  ɥᵮᵙ  t.ᵰᶀ ᵲᵻᶇᵗᶋ ᵝ ᶟ 

ᵦᵾᵿᵴᵗᵾ 2 -1:  ᵷᵣᵾᵙᵦ ᵬᵰᵾ ᵚᵲᵩᶁᵲᶀ ᵲ ᵞᵪᵺ ᵱᵾ 

. ᵺᵅ. ᵬᵲᵾᵿᵰᵿᵦ ᵿᵷᵷᵲᵥ 

 ɡ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵪᵾᵰ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ 

 ɥ ᵗᶋᵣ ᵺ ᵱᵾ ᶣᶡᶢᶡᶢ 

 ɨ ᵧᵾᵪ/ᵢᶇᵙᵾᵪᵾ ᵺ ᵲᶀ, ᵰᵩᶇᵸ ᵨᶇᵸ 

 ɩ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵞ ᵰᵾ ᵞᵪᵺ ᵱᵾ ᶣᶤᶦᶢᶡ 

 ɪ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  ᵞ ᵰᵾ ᵚᵲᵩᶁᵲᶀ ᶦᶣᶢᶩ 

 ᵻ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ ᵬᵾᵉᵬ ᵺ ᵾᵴᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶁᵿᵷᵩᵾᵮᵾᵡ ᵴᵾᵯᵾᵿ ᵷᵦ ᵞᵪᵺ ᵱᵾ  ɟ

 ʝ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  ᵬᵾᵉᵬ ᵺ ᵾᵴᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶁᵿᵷᵩᵾᵮᵾᵡ ᵴᵾᵯᵾᵿ ᵷᵦ ᵚᵲᵩᶁᵲᶀ  ɟ

 ɭ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶁᵿᵷᵩᵾᵗᶋ ᵬ ᵄᵜ (ᵞᵪᵺ ᵱᵾ %)  ɟ

 ᶅ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶁᵿᵷᵩᵾ ᵬ ᵄᵜᵗᶋ ᵚᵲᵩᶁᵲᶀ (ᵚᵲᵩᶁᵲᶀ %)  ɟ

ᶢ  ɟ ᵜᵬ ᵗᶋ ᵬ ᵄᵜ ᵬᶁᵙᶇᵗᶋ ᵚᵲᵩᶁᵲᶀ ᶥᶣᶦᶨᶡ 

ᶢ  ɡ ᵺᵲᵺᵭᵾᵉ ᵺᶁᵿᵷᵩᵾᵗᶋ ᵬ ᵄᵜ (ᵚᵲᵩᶁᵲᶀ %) ᶢᶡ ɟ

ᶢ  ɥ ᶣᶡᶣɩ-ᶣᶡᶤɩ tᶋ ᵴᵾᵿᵙ ᵞ ᵰᵾ ᵷᵾᵺ ᵴᵾᵙᵦ ᶣᶤᶥᶪᶧᶤᶨᶩᶡᶤ 
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ᵿ  ᴥ2 -1 :  χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵧᵾᵪ ᵰᵾᵪᵿᵜ 



ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ                                                                                       

  

  ᵬᶇ γχ .  22 

 

ᶣ..ɥ   ᵯᶂ-ɛ ᵬᵱᶋᵙ ᵦᵧᵾ ᵷᵾᵦᵾᵷᵲᵥ 

ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ɥ ᶦ ᵿᵦᵺᵦ ᵯᶂ-ᵯᵾ ᴝᵷ  χᶇ ᵴᶇ ᴗ ᵙᵡᶇᵗᶋ β ɜ ᵱᵺ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵰᵾ ᵰᵾᵡᶋᵗᶋ ᵮᵪᵷᵡ, 

ᵘᶇᵿᵦᵱᶋ ᵱ γ ᵰᶀᵪ, ᵮ ᵦᶀᵱᶋ ᵱ ᶇ d ᵨᵗᶋ ᵿᵷ ᵦᶃᵦ ᵇ ᵱᵱᵪᵗᶋ d ᵩᵾᵲᵰᵾ χ ᵙᵲᵷᵾᵺᶀᵻ ᵗᶋ d ᵧ ᵗ ᵻᶈᵿᵺᵱᵦ 

ᵮᶃ ᶀ ᴝ  χᵲ ᵷᵾᵦᵾᵷᵲᵥᵰᵾ ᵿᵦᵗᶂᵴ b ᵺᵲ ᵬ  χχ ᵨᵪ tᶇ t ᵦᵾ ɛ ᵬᵾᵨᵪ ᵥᵾᵴᶀ β ᵧᵾ χ ᶀᵿᵦᵻ b ᵷᵴ ᵷᵪ ᴝ  χ

ᵺ ᵗ ᵝ ᵯ ᶇ ᵿᵷᵹᵱᵰᵾ ᵿᵷ ᵦᶃᵦ b ᵱ χᴝ ᵲᶀ ᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥ ᵬ ᵾ βt ᵾᵱᵾ ᵷᵱᵪ ᴝ ᵪᶁ ᵬᵪ ρ ᶇᵿᵘ ᵝ ɜ ᵺ ᵗᶋᵸᶀ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾ  ᵖᵺ  ββ ᵾᵬ ᵰ - ɥ ᶡɟ ρ ᶇᵿᵘ ᶤᶣ ɟᵿᵺᵿ ᵡ ᶇᵣ ᵲ ᵷᵾ ᵹ ᵗ ᵷᵹᵾ  ᶢᶧᶡ ɟᵿᵰᵿᵴ ᵿᵴᵡᵲρ ᶇᵿᵘ ᶢᶩᶡ ɟ

ᵿᵰᵿᵴ ᵿᵴᵡᵲ ᵪᶇ ᵙᵲᶇᵗᶋ ᵝ  ɜ

ᶣ..ɨ   нᵾᵺᵿᵪᵗ ᵑᵗᵾᵉ  

ᵱᵺ χᴝ ᵲᵬᵾᵿᵴᵗᵾᵰᵾ  ᵻᵾᵴ ᶢ  ɡᵷᵡᵾ ᵷᵣᵾ ᵗᵾᵱᵰ ᵲᵻᶇᵗᵾ ᵝᵪᶍ ᶟ ᵻᵾᵴᵗᶋ ᵷᵣᵾᵰᵾ ᵺᵰᵾᵷᶇᵺ ᵺᵾᵿᵷᵗᵗᵾ ᵙᵾᵿᵷᵺ ᵦᵧᵾ 

ᵷᵣᵾᵻ ᵗᶋ ᵿᵷᵷᵲᵥ ᵨᶇᵻᵾᵱᵗᶋ ᵦᵾᵿᵴᵗᵾᵰᵾ ᵦᶁᵦ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ   

ᵦᵾᵿᵴᵗᵾ 2 -2 :  χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵷᵣᵾ ᵿᵷᵯᵾᵞᵪ 

ᵷᵣᵾ ᵪᵅ. ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  ᵺᵰᵾᵷᶇᵸ ᵙ ᵲᵑᵗᵾ ᵬᶁᵲᵾᵪᵾ  ᵙᵾᵿᵷᵺ ᵲχ ᵙᵲᵬᵾᵿᵴᵗᵾ ᵬᶁᵲᵾᵪᵾ ᵷᵣᵾ ᵪᵅ. 

 ɡ ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾ ᵷᵣᵾ ᵪ. ᶢ   ɡ

 ɥ ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾ ᵷᵣᵾ ᵪ.  ɥ  ɥ

 ɨ ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾ ᵷᵣᵾ ᵪ.  ɨ  ɨ

 ɩ ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾ ᵷᵣᵾ ᵪ.  ɩ  ɩ

 ɪ ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾ ᵷᵣᵾ ᵪ.  ɪ  ɪ

 ᵻ ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾ ᵷᵣᵾ ᵪ.  ᵻ  ᵻ

 ʝ ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾ ᵷᵣᵾ ᵪ.  ʝ  ʝ

g ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾ ᵷᵣᵾ ᵪ.  ɭ g 
 ᶅ ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾ ᵷᵣᵾ ᵪ.  ᶅ  ᶅ

ᶢ  ɟ ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾ ᵷᵣᵾ ᵪ. ᶢ ɟ ᶢ  ɟ

ᶢ  ɡ ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾ ᵷᵣᵾ ᵪ. ᶢ  ᶢ  ɡ

 

ᶣ..ɩ    ᵞᵪᵺᵅ ᵱᵾ ᵲ γχ ᵺᵾᵛᶍᵿ ᵱᵗ ᵿᵷᵸᶇᵹᵦᵾᵻ   

 ɥ.ɩ.ɡ.    γᵾᵦᵞᵾᵿᵦ  ᵲ  b ᵱ  γχ ᵺᵾᵛᶍᵿ ᵱᵗ   ᵿᵷᵷᵲᵥ 

ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ ɪɥ ᶢ ɭɯ ᵲᵬ ᵲᵷᵾᵲᵻ  ᵲᵻᶇᵗᵾ ᵝᵪᶍ ᶟ ᵩᶇᵲᶈᵞᵺᶋ ᵷᵣᵾᵗᵾ ᵮ ᵦᶀᵻ  ᵝ ᵲᵑᵲ ᵲᵻᶇᵗᵾ 

ᵝᵪᶍ ᶟ ᵷᵣᵾ ᵪᵅ. ɡ  ᵲ ᶣ ᵭᵦᶇᵬᶁᵲ ᵮᵞᵾᵲᵰᵾ ᵮᵾ ᵴᶋ  ᵮᵿ ᵦ (ᵮᵞᵾᵲ) ᵲᵻᶇᵗᵾ ᵝᵪᶍ ᶟ    

ᵺᵪᶍ ᶣᶡᶣɡ t ᶋ ᵞᵪᵙᵥᵪᵾ ᵇᵪᶁᵺᵾᵲ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵞᵪᵺ ᵱᵾ ᶣᶤᶦᶢᶡ   βᶟ χᴝ ᵲᵬᵾᵿᵴᵗᵾᵰᵾ 

ᵰᵿᵻᵴᵾ ᵲ ᵬᶁ ᵹᵗᶋ ᵞᵪᵺ ᵱᵾ ᵿᵦᵸᵦ ᵰ  нᶦ .ɥᶦ %ᶅ, ᶥ .ʝᶥ %ɡ ᵲᵻᶇᵗᶋ  β  ɜ  ᵷᵣᵾ ᵇᵪᶁᵺᵾᵲᵗᶋ 

ᵞᵪᵺ ᵱᵾ, ᵬᵰᵾ ɯ ᵲᵩᶁᵲᶀ, ᵰᵿᵻᵴᵾ β ᵧᵾ ᵬᶁ ᵹ γ ᵪᵺ ᵱᵾ ᵿᵷᵦᵲᵥ ᵦᵴ ᵦᵾᵿᵴᵗᵾᵰᵾ ᵨᵉᵑᵗᶋ  β  ɜ
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ᵦᵾᵿᵴᵗᵾ 2 -3 :  ᵷᵣᵾᵙᵦ ᵬᵰᵾ ᵚᵲᵩᶁᵲᶀ ᵲ ᵞᵪᵺ ᵱᵾ  

ᵷᵣᵾ ᵪᵅ 

ᶣᶡᶢᶢ ᵺᵷ ᵥ ᵇᵪᶁᵺᵾᵲ  ɥ ᶡɥ ᶢ ᵺᵷ ᵥ ᵇᵪᶁᵺᵾᵲ 

ᵚᵲᵩᶁᵲᶀ 
ᵞᵪᵺ ᵱᵾ ᵖᵺ  β

ᵚᵲᵩᶁᵲᶀ 
ᵚᵲᵩᶁᵲᶀ 

ᵞᵪᵺ ᵱᵾ ᵖᵺ  β

ᵚᵲᵩᶁᵲᶀ ᵬᶁ ᵹ ᵰᵿᵻᵴᵾ ᵞ ᵰᵾ ᵬᶁ ᵹ ᵰᵿᵻᵴᵾ ᵞ ᵰᵾ 

 ɡ ᶢᶡᶧᶥ ᶣᶡᶪᶢ ᶣᶤᶥᶡ ᶥᶥᶤᶢ .ɩᶢ  ᵻ ᶢᶡᶩᶥ ᶣᶣᶦᶥ ᶣᶤᶨᶥ ᶥᶧᶣᶩ .ɩᶣ  ʝ

 ɥ ᶥᶨ ɡ ᶢᶡᶧᶥ ᶢᶣᶦᶢ ᶣᶤᶢᶦ .ɩᶪ  ɥ ᶧᶡ ɥ ᶢᶣᶦᶧ ᶢᶥᶨᶩ ᶣᶨᶤᶥ .ɩᶦ  ɩ

 ɨ ᶣᶤ ᵻ ᶦᶡ ɥ ᶧᶣ ɥ ᶢᶢᶣᶥ .ɩᶨ  ᵻ ᶤᶡ ɭ ᶧᶣ ɟ ᶨᶣ ɭ ᶢᶤᶥᶩ .ɩᶤ  ɭ

 ɩ ᶥᶨ ɟ ᶪᶨ ɪ ᶢᶢᶥᶧ ᶣᶢᶣᶢ .ɩᶦ  ɡ ᶦᶦ ɨ ᶢᶢᶤᶦ ᶢᶣᶩᶤ ᶣᶥᶢᶩ .ɩᶤ  ʝ

 ɪ ᶣᶩ ɨ ᶧᶤ ᵻ ᶧᶨ ᵻ ᶢᶤᶢᶣ .ɩᶧ  ɩ ᶤᶤ ʝ ᶨᶢ ɟ ᶨᶦ ʝ ᶢᶥᶧᶨ .ɩᶤ  ɪ

 ᵻ ᶤᶡ ʝ ᶨᶡ ɨ ᶩᶢ ɟ ᶢᶦᶢᶤ .ɩᶪ  ɨ ᶤᶥ ᶅ ᶩᶣ ɨ ᶩᶩ ʝ ᶢᶨᶢᶡ .ɩ  ᶅ

 ʝ ᶣᶪ ɥ ᶧᶡ ᶅ ᶧᶩ ɩ ᶢᶣᶪᶤ .ɩᶥ  ɨ ᶤᶣ ɟ ᶨᶢ ɭ ᶧᶩ ɩ ᶢᶥᶡᶣ .ɩᶤ  ɭ

 ɭ ᶤᶨ ɭ ᶩᶡ ɨ ᶩᶩ ɪ ᶢᶧᶩᶩ .ɩᶥ  ʝ ᶥᶥ ɭ ᶪᶩ ᶅ ᶢᶡᶡᶢ ᶢᶪᶪᶡ .ɩᶥ  ɩ

 ᶅ ᶤᶢ ʝ ᶨᶤ ɡ ᶨᶧ ɡ ᶢᶥᶪᶣ .ɩᶨ  ɡ ᶤᶧ ɭ ᶩᶨ ᶅ ᶩᶨ ʝ ᶢᶨᶦᶧ .ɩᶨ  ʝ

ᶢ  ɟ ᶤᶩ ᵻ ᶢᶡᶤᶦ ᶢᶡᶧᶥ ᶣᶡᶪᶪ .ɪᶥ  ɩ ᶥᶧ ʝ ᶢᶢᶢᶪ ᶢᶢᶢᶨ ᶣᶣᶤᶧ .ɩᶨ  ᶅ

ᶢ  ɡ ᶤᶤ ɪ ᶩᶧ ᶅ ᶩᶨ ɩ ᶢᶨᶥᶤ .ɪ  ɥ ᶤᶩ ɥ ᶩᶪ ɪ ᶪᶣ ᵻ ᶢᶩᶣᶢ .ɩᶨ  ʝ

ᵞ ᵰᵾ ᶥᶦᶤᶪ ᶢᶡᶡᶢᶩ ᶢᶢᶢᶢᶤ ᶣᶢᶢᶤᶢ .ɩᶧ  ᵻ ᶦᶣᶢᶩ ᶢᶢᶤᶪᶩ ᶢᶣᶢᶢᶣ ᶣᶤᶦᶢᶡ .ɩᶦ  ɡ

 

ᵰᵾᵿᵧ ᵦᵾᵿᵴᵗᵾᵰᵾ ᵦᶁᵦ ᵯᵑᵇᵪᶁᵺᵾᵲᵗᶋ ᵷᵣᵾᵙᵦ ᵞᵪᵺ ᵱᵾ ᵿᵷᵦᵲᵥᵴᵾᵊ ᵈᵩᵾᵲ ᵰᵾ ᵨᵾ ᵻᵾᵴ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ 

ᵗᶁᵴ ᵞᵪᵺᵅ ᵱᵾ ᶣᶤᶦᶢ ɟᵬᶁᵙᶇᵗᶋ ᵨᶇᵿᵘ ᵝ ᶟ 

ᶣ.ɪ. γ ᵪᵺ ᵱᵾᵗᶋ ᵙᵿᵦᵿᵸᵴᵦᵾ ᵲ ᵮᵺᵾᵉ ᵺᵲᵾᵉᵗᶋ ᵿ ᵧᵿᵦ  

ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ ᵈ.ᵷ.  ɥ ᶡᶨᶪ/ᶩᶡ ᵺ ᵰ ᵨᵦᵾ  ᵯᵑᵗᶋ ᵿ ᵙᵦ ᵚᵡᵪᵾ ᵨᵦᵾ  ᵇᵿᵯᵴᶇᵘᵗᵾ ᵈᵩᵾᵲᵰᵾ 

ᵱᵺ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵿᵯ  ᵻᵾᵴ ᵺ ᵰ ᵗᶂᵴ ᶢᶦᶢᶦ  γ ᵰᵨᵦᵾ , ᶥᶣᶦ  ᵰᶃ ᵱᶁ ᵨᵦᵾ , ᶧᶧ ɥᵿᵷᵷᵾᵻ ᵨᵦᵾ , ɩ ᶢ ʝᵮᵺᵾᵊ 

ᵺᵲᶀ ᵈᵑᵗᶋ ᵲ ᶥᶥ ɡγ ᵪᵾ ᵮᵺᵾᵊ ᵺᵲᶀ ᵇ ᵱ  ᵙᵑᵗᶋ ᵨᶇᵿᵘ ᵝᶟ ᵲᵾᵿ ᵱ ᵞᵪᵙᵥᵪᵾ, ᶣᶡᶨ  ɭb ᵪᶁᵺᵾᵲ ᵱᵺ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵗᶂᵴ ᵞᵪᵺᵅ ᵱᵾ ᶣᶤᶦᶢ ɟᵲᵻᶇᵗᶋ ᵝ  ɜ
 

ᶣ..ᵻ   ᵯᶌᵿᵦᵗ ᵬᶂᵷᵾ ᵩᵾᵲᵗᶋ ᵇᵷ ᵧᵾ  

ᵱᵺ ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾ ᶇ ᵯᶌᵿᵦᵗ ᵬᶂᵷᵾ ᵩᵾᵲ b ᵷ ᵧᵾᵗᶋ d ᵩᵾᵲᵰᵾ ᵺᵰᶃ ᵲᵻᶇᵗᶋ β  ɜχ ᵙᵲᵬᵾᵿᵴᵗᵾ ᶇ 

ᵿᵯ ᵬ  ᵺᵣ tɡ  ɟ .tᵿᵰ. ᵲᵻᶇᵗᶋ β  ɜd .ᵷ.  ɥ ᶡᶨᶪ/ᶩᶡ  ᵰᵾ ᴝ ᵲᵑᵗᶋ ᵺᵷ ᵥ b ᵪᶁᵺᵾᵲ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ 

ᵿᵷ ᶁᵦᵗᶋ ᵬ ᵄᵜ ᵻᵗᵰᵾ ɜ ᵞᵾ ᵗᶋ ᵬᵰᵾ γ ᵴᵿᵷ ᶁᵦ ᵱᶋᵙ ᴝ  χɯ ᵲ ᵬ ᵲᵷᵾᵲ  ɪ ᶢᶥᶢ  b ᵧᵾ ᵦᶍ  ᶅ ᶩ. ᶦ ᵿᵦᵸᵦ 

ᵲᵻᶇᵗᶋ ᵬᵾᵉ ᵝᶟ 

ᵱᵺ χᴝ ᵲᵬᵾᵿᵴᵗᵾ ᶇ ᵰᵾ ᵲᵻᶇᵗᵾ ᵺᵲᵗᵾᵲᶀᵦᵭ ᵗᵾ ᵸᶈᵿ ᵗ ᵺᵅ ᵧᵾᵻ   ᶢ  ɡᵷᵡᵾ ᵲ ᶢ  ɥχ ᶀᵿᵞ ᵸᶈᵿ ᵗ ᵺᵅ ᵧᵾᵻ  

ᵲᵻᶇᵗᵾ ᵝᵪᶍ ᶟ ᵷᵾ ᵧ ᵺᵅ ᵧᵾᵻ ᵗᶋ ᵻᵗᵰᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᶇ  ᵿᵯ  ᶢ  ᵻb ᵬᵦᵾᵴ, ᵷᵾ ᵧ ᵗᶇ ,  ᵿᵪᵿᵞ ᵪ ᵺ ᵛ 

ᵻᶋᵰ ᵲᵻᶇᵗᵾ ᵝᵪᶍ ᶟ  

.ɥᶨ.  d ᵧ ᵗ  bᵷ ᵧᵾ, ᵙᵿᵦᵿᵷᵿᵩ ᵲ  ᵬᶇᵸᵾ  

ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵿᵯ ᵗᵾ ᵭᵦᶇᵬᶁᵲ, ᵮᵴᵾᵲᵨᵻ, ᴗ ᵾᵻᵾ ᵲ t ᵰᵴᵬᶁᵲ ᵮᵞᵾᵲ ᵈᵄᵭᶈᵰᵾ ᵺ ᵲᶀ ᵿᵞ ᵴᵾᵗᶋ ᵰᶁᵘ 

ᵾᵬᵾ ᵲᵗ ᵗᶇ ᵻ  ᵪᶍ ᶟ ᵗᶃᵹᶀ,ᵬᵸᶁ ᵑᵷᵰᶍ ᵗ ᵾ ᵬᵨᵾᵧ ᵗᶋ  ᵺᶁᵴᵯ ᵋᵬᵴ ᵩᵦᵾ, ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵗᶋ ᵺᵷᶈᵞᵺᶋ ᵷᵣᵾ 

ᵦᵧᵾ ᵮ ᵦᶀᵻ ᵰᵾ ᵺᵣᵗ, ᵿᵮᵞᶁᵴᶀ, ᵬᵾᵪᶀ ᵴᵙᵾᵱᵦᵗᵾ ᵈᵩᵾᵲᵯᶂᵦ ᵬᶂᵷᵾ ᵩᵾᵲᵗᶋ ᵿᵷᵗᵾᵺ ᵦᵧᵾ ᵋ ᵱᶋᵙ ᵧᵾᵬᵪᵾᵗᵾ 

ᵴᵾᵿᵙ ᵬᵱᵾ  ᵺᵰᵧᵾᵲ ᵞᵰᶀᵪ ᵱᵺ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵰᵾ ᵲᵻᶇᵗᶋ ᵄᵨᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ ᵗᶃᵹᶀ,ᵬᵸᶁ, ᵮᵪ, ᵞᵿᵣᵮᶁ ᵡ 
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ᵴᵙᵾᵱᵦᵗᵾ ᵋ ᵱᶋᵙᵗᵾ ᵺᵾᵧᶈ ᵸᶈᵿ ᵗ ᵬᵱ ᵡᵪ, ᵚᵲᵮᵾᵺ (Home-Stay) ᵺᵰᶇᵦᵗᶋ  ᵿᵷᵗᵾᵺᵗᶋ  ᵜᶁᵲ ᵺ ᵯᵾᵷᵪᵾ 

ᵲᵻᶇᵗᶋ ᵝ ᶟ u ᵾ ᵱᵾᵰᵾ ( ᵩᵾᵪ, ᵰᵗᶈ ᵲ ᵙᵄ ) , ᵨᵴᵻᵪ, ᵦᶇᵴᵻᵪ, ᵿᵺ ᵺ (ᵇᵿᵰᵴᶋ ᵞᵾᵦᵗᵾ ᵭᵴᵭᶂᵴ) ᵗᶋ 

ᵋ ᵬᵾᵨᵪ,ᵬᵸᶁᵬᵾᵴᵪᵰᵾ  ᴝᵾə, ᵯᶈɐᵺᶀ, ᵮᵾᵾ γ ᵾβ ᵬн ᶁγᵱ ɛ ᵬᵾρ ,χ ᵲ ᵺɑᵿᴥ  β ᶇt ᶋ ᵿᵷ ᵾβᵲt ᵾ ᵺᵾᵧᶈ 

ᵰᵾᵝᵾᵬᵾᵴᵪᵗᶋ ᵜᶁᵲ ᵺ ᵯᵾᵷᵪᵾ ᵲᵻᶇᵗᶋ ᵝ ᶟ ᵷᶈᵨᶇᵿᵸᵗ ᵲᶋᵞᵙᵾᵲᶀ ᵲ ᵿᵷ ᶇᵹᵥ, ᵮ ᵗ ᵦᵧᵾ ᵿᵷᵿ ᵱ ᶇ  ᵲ ᵺᵻᵗᵾᵲᶀᵗᶋ 

ᵿᵷ ᵦᵾᵲ, ᵰ ᵨᶀᵲ ᶇ ᵗᶋ ᵿᵷᵗᵾᵺ ᵲ ᵿᵷ ᵦᵾᵲᵴᶇ ᵬᵱ ᵡᵪ ᶇ ᵰᵾ ᵧᵬ ᵡᶇᵷᵾ ᵬᶁ  ᵙᵉ ᵈ ᵧ ᵗ ᵋᵬᵾᵞ ᵪᵰᵾ ᵺᵻᵱᶋᵙ ᵬᶁ ᶇ 

ᵨᶇᵿᵘ ᵝ ᶟ ᵺᵾᵧᶈ ᵮ ᵦᶀᵮ ᵦᶀᵰᵾ ᵧᵾᵿᵪᵱ ᵻᵾᵡ ᵮᵞᵾᵲᵗᶋ ᵿᵷ ᵦᵾᵲᵮᵾᵡ ᵱᵻᵾᵄᵗᵾ ᵮᵾᵿᵺ ᵨᵾᵻ ᵗᶋ ᵈ ᵧ ᵗ ᵙᵿᵦᵿᵷᵿᵩ 

ᵮ ᵤᵲᵻᶇᵗᶋ ᵨᶇᵿᵘ ᵝ ᶟ 

ᵱᵺ χᴝ ᵲᵬᵾᵿᵴᵗᵾ ᵗᶋ ᵈ ᵧ ᵗ ᵦᵧᵾ ᵺᵾᵰᵾᵿᵞᵗ ᵿᵷᵗᵾᵺᵰᵾ ᵱᵻᵾᵄᵗᵾ ᵿᵷᵿ ᵱ ᵦᵧᵾ ᵺᵻᵗᵾᵲᶀ ᵺᵅ ᵧᵾᵻ ᵗᶋ ᵬᵿᵪ 

ᵯᶂᵿᵰᵗᵾ ᵰᵻ ᵷᵬᶂᵥ  ᵲᵻᶇᵗᶋ ᵝ ᶟ ᵺᵻᵗᵾᵲᶀ ᵺᵅ ᵧᵾᵻ ᵴᶇ ᵧᵾᵿᵪᵱ ᵦᵲᵗᶋ ᵷᵜᵦᵴᵾᵉ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ  ᵷᵾᵿᵻᵲ ᵞᵾᵪᵮᵾᵡ 

ᵲᶋᵗ  ᵧᵾᵿᵪᵱ ᶇ ᵰᵾ ᵿᵷᵿᵯ  ᵈᵱᵰᶂᵴᵗ ᵗᵾᵱ ᵰᵾ ᵴᵙᵾᵪᶀ ᵙ ᵲᵲᵻᶇᵗᶋ ᵝ ᶟ ᵱᵺ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ ᵴᵙᵯᵙ ᵿᵦᵪ 

ᵨᵞ ᵪ  ᵴᵚᶁᵿᵷ  ᵦᵧᵾ ᵍᵥ ᵺᵻᵗᵾᵲᶀ ᵺᵅ ᵧᵾ ᵲ ᵷᵾᵿᵥ ᵱ ᵮ ᵗᵻ ᵴᶇ  ᵈ ᵧ ᵗ ᵦᵧᵾ ᵮ ᵗᵛ ᵙᵿᵦᵿᵷᵿᵩᵻ  ᵺᵅᵜᵾᵴᵪ 

ᵙ ᵲ ᵲᵻᶇᵗᵾ ᵝᵪᶍ ᶟ  
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 ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵇᵷ ᵧᵾᵗᶋ ᵿᵷ ᶇᵹᵥ 

ᵱᵺ ᵘ ᵣᵴᶇ χᴝ ᵲᵬᵾᵿᵴᵗᵾᵰᵾ  u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)ᵗᶋ ᵰᶌᵞᶁᵨᵾ ᵇᵷ ᵧᵾ ᵲ 

ᵜᶁᵪᶌᵦᶀᵻ ᵗᶋ ᵿᵷ ᵦᶃᵦ ᵴᶇᵘᵾᵞᶋᵘᵾ ᵙᵨ ᵝ ᶟ ᵱᵺᵴᶇ ᵿᵷᵹᵱᵙᵦ ᶇ ᵻ : ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ, 

ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵺᵲᵺᵭᵾᵉ ᵺᶇᵷᵾ, ᵿᵷ ᵾᵴᵱᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶁᵿᵷᵩᵾ ᵲ ᵷᵾ ᵱ 

ᵺᵅ ᵧᵾᵗᶋ ᵮᵦ ᵰᵾᵪ ᵿ ᵧᵿᵦ ᵬ  ᵨᶇᵘᵾᵋᵄᵝ ᵲ ᵴᵿ ᵦ ᵇᵷ ᵧᵾ ᵦᵧᵾ ᵮᵦ ᵰᵾᵪ ᵇᵷ ᵧᵾ ᵿᵷᵜᵗᶋ ᵇ ᵦᵲ (gap) ᵬᵿᵪ 

ᵬ  ᵨᶇᵘᵾᵋᵄᵝ ᶟ  ᵱᵺᵮᵾ χᵷᵦ ᵰᵾᵪ ᵇᵷ ᵧᵾᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶁнᵾᵺᵪ, ᵿᵷ ᶀᵱ 

ᵷ ᵧᵾ ᵲ b ᵦᵲ (gap) ᵬᵿᵻᵜᵾᵪ, ᵱᶀ ᵺᵷᵾᵴᵺᵄᵙ ᵺ ᵮᵿ ᵩᵦ ᵜᶁᵪᶌᵦᶀᵻ  ᵲ ᵿᵪ ᵗᵹ ᵗᶋ ᵺᵾᵲᵾᵅᵸ ᵾ  ᵝ  ɜ

ᵱᵺ ᵘ ᵣᵰᵾ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵰᶁ ᵱ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵿᵷᵿᵩᵻ , JMP'Joint Monitoring 

Programme) ᵗᶋ ᶇ ᵙᵦ ᵬ ᵲᵯᵾᵹᵾᵰᵾ ᵈᵩᵾ ᵲᵦ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾᵗᶋ ᵗᵯᵲᶇᵞ ᵲ 

ᵿᵷ ᶇᵹᵥ βᶁᵦ ᵙ ᵲᵑᵗᶋ ᵝ  ɜ

ᶤ.ᶢ.   ᵘᵾᵪᶇᵬᵾᵪᶀᵗᵾ ᵾᵧᵿᵰᵗ ᶋᵦᵻ   

ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥᵗᵾ ᵰᵰᵾ ᵙ ᵲᵑᵗᶋ 

ᵺᵷ ᵥ ᵇᵪᶁᵺᵾᵲ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵿᵯ  ᵬᵾᵉᵬ ᵥᵾᵴᶀᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾᵴᶇ _% ᵕᵙᵡᶇᵗᶋ ᵝ ᶟ χᴝ ᵲᵬᵾᵿᵴᵗᵾᵰᵾ 

ᵬᵾᵉᵬ ᵥᵾᵴᶀᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾ χᵬᶁᵙᶇᵗᶋ ᵨᶇᵿᵘ ᵝ ᶟ ᵱᵺᶈ ᵙ ᵲ ᶁᵷᵮᶇᵴ ᵥᵾᵴᶀᵴᶇ ᵰᵾ  ᵚᵲᵬ ᵲᵷᵾᵲᵰᵾ 

ᵺᵦ ᵿᵦᵺᵦ  u ᵾᵪᶇᵬᵾᵪᶀ ᵱᶋᵙ ᵙᵲᶇᵗᶋ ᵝ ᶟ ᶁᵷᵮᶇᵴ ᵥᵾᵴᶀᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾ ᵇ ᵦᵙ ᵦ ᵜᵾ ᵻᵄ ᵺᶁᵲᵿ ᵦ 

ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾ .ɟᶥ %ɪ ᵲ ɨɥ .ᶧ %ɡ ᵈᵩᵾᵲᵯᶂᵦ ᵦᵲᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾ ᵬᶁᵙᶇᵗᶋ ᵨᶇᵿᵘ ᵝ ᶟ  

ᵗᶁᵴ ᶨ %ɥ ᵞᵪᵺ ᵱᵾᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀᵗᶋ ᵬ ᵄᵜ ᵬᶁᵙᶇᵗᶋ ᵝ ᵯᵪᶇ ᶣ %ɭ γ ᵪᵺ ᵱᵾᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀᵗᶋ ᵬ ᵄᵜ ᵬᶁᵙᶇᵗᶋ 

ᵝᶈᵪ ᵲ ᵮᵾᵄᵗ  ᵺᵮᶈ ᵞᵪᵺ ᵱᵾ ᵺᶀᵿᵰᵦ ᵦᵧᵾ ᵇᵺᶁᵲᵿ ᵦ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾ ᵿᵴᵑᵗᵾ ᵿᵯ  ᵬᵨ ᵝᵪᶍ ᶟ  

ᵦᵾᵿᵴᵗᵾ 3-1: ᵰᶌᵞᶁᵨᵾ ᵷᵾᵺ ᵥᵾᵴᶀᵗᶋ b ᵷ ᵧᵾ 

. 

ᵺᵅ. 
ᵺᶇᵷᵾᵗᵾ ᵗᵾᵲᵻ 

ᵥᵾᵴᶀᵗᶋ 

ᵺ ᵱᵾ 

ᵴᵾᵯᵾᵿ ᵷᵦ 

ᵞᵪᵺ ᵱᵾ 
ᵱᶋ ᵗᶇ ᵻᶋ? 

 ɡ ᵬᵾᵉᵬ ᵺ ᵾᵴᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ  ɟ  ɟ

ᵗ ᵦᶀᵰᵾ ᵑᵋᵡᵾ ᵺ ᵗᵴᵪ ᵉᵪᵡᶇᵗ ᵺᵿᵻᵦᵗᶋ ᵬᵾᵉᵬ 

ᵘᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀ, ᵗ ᵦᶀᵰᵾ ᵑᵋᵡᵾ ᵩᵾᵲᵾᵗᶋ ᵬᵾᵉᵬ 

ᵺ ᵾᵴ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀ 

 ɥ ᶁᵷᵮᶇᵴᵻ (ᶢ %ɟ) ᶦᶨ ᶅ ᶤᶥᶨᶢ ᵺᵾᵷ ᵞᵿᵪᵗ  βᵿᵪᵞᶀ ᵱᶋᵙᵗᶋ ᵴᵾᵿᵙ ᵱᵾᵴᶋ ᶁᵷᵮᶇᵴ 

 ɨ ᵰᵾᵪᵷ ᵰᵴᵰᶁ ᵞ ᵱ ᵭᶋᵻᶋᵲ  ɟ  ɟ ᵰᵾᵪᵷ ᵰᵴᵰᶁ ᵞ ᵱ ᵭᶋᵻᶋᵲ  ᵷ ᵧᵾᵬᵪ ᵥᵾᵴᶀ 

 ɩ ᵢᶋᵺ ᵭᶋᵻᶋᵲ ᵷ ᵧᵾᵬᵪ  ɟ  ɟ ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵢᶋᵺ ᵭᶋᵻᶋᵲ ᵷ ᵧᵾᵬᵪ ᵥᵾᵴᶀ 

 ɪ ᵭᶋᵻᶋᵲᵬᵾᵪᶀ ᵸᶋᵩᵪ ᵥᵾᵴᶀ  ɟ  ɟ ᵤᵴ ᵺ ᵾᵴ ᵺᵿᵻᵦᵗᶋ ᵭᶋᵻᶋᵲᵬᵾᵪᶀ ᵸᶋᵩᵪ ᵥᵾᵴᶀ 

 

ᶤ.ᶣ.   ᵰᶌᵞᶁᵨᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵥᵾᵴᶀᵗᶋ ᵇᵷ ᵧᵾ 

.ɨ .ɥ .ɡ    χᴝ ᵲᵬᵾᵿᵴᵗᵾᵗᶋ  ᵰᶌᵞᶁᵨᵾ  uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)   v ᵾᵴᶀᵗᶋ  bᵷ ᵧᵾ  b ᵱᵱᵪ  

ᵙᵨᵾ  χᴝ ᵲᵬᵾᵿᵴᵗᵾ  ᵿᵯ  ᵿ  χu ᵾᵪᶇᵬᵾᵪᶀ,  ᵺᵲᵺᵭᵾ e βγ ᵾ  ᵷ ᵝᵦᵾ  v ᵾᵴᶀᵻ  ᵲᵻᶇᵗᶋ  ρᶇᵿᵘ ᵝ  ɜ   

ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ ᵰᶌᵞᶁᵨᵾ ᵺ ᵜᵾᵿᵴᵦ, ᵇ  ᵺ ᵜᵾᵿᵴᵦ ᵷᵾ ᵈᵄᵿᵸᵗ ᵺ ᵜᵾᵿᵴᵦ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵈᵱᶋᵞᵪᵾᵻ 

ᵷᵣᵾᵙᵦ ᵬᵰᵾ ᵻᶇᵨᵾ  ᵗᵾ ɟ% ᵚᵲᵩᶁᵲᶀᵴᶇ ᵬᵾᵉᵬ ᵥᵾᵴᶀᵮᵾᵡ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾ ᵾ  ᵙᵲᶇᵗᶋ ᵨᶇᵿᵘ ᵝ ᵯᵪᶇ ᶦ %ɩ 

ᵚᵲφᶁᵲᶀᵻᵴᶇ ᶂᵮᵷᶇᵴᵮᵾ χu ᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾ ᵾ  ᵙᵲᶇᵗᶋ ᵨᶇᵿᵘ ᵝ ᶟ ᵱᵺᵗᶋ ᵿᵷ ᵦᶃᵦ ᵿᵷᵷᵲᵥ ᵦᵴᵗᶋ ᵦᵾᵿᵴᵗᵾ 

ᵇᵪᶁᵺᵾᵲ ᵲᵻᶇᵗᶋ ᵝ ᵞᵺᵰᵾ ᵷᵣᵾᵙᵦ ᵮ ᵦᶀᵻ  ᵲ ᵘᵾᵪᶇᵬᵾᵪᶀᵗᶋ ᵿᵷᵷᵲᵥ ᵨᵉᵑᵗᶋ ᵝ  ɜ 

 

 

ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾ 
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ᵿ  ᴥ3-1: u ᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾ 

 

    

 

ᵿ  ᴥ3-29 ᶁᵷᵮᶇᵴ 

 

 

 

ᵿ  ᴥ3-3: ᵺᵲᵺᵭᵾᵉ ɯ ᵲᵩᶁᵲᶀ 

 

.ɨ .ɥ .ɥ  ᵚᵲᵾᵱᵺᶀ ᵦᵲᵰᵾ ᵬ ᵄᵜ ᵲ ᵺᶇᵷᵾ ᵦᵲ 

ᵚᵲᵾᵱᵺᶀ  ᵦᵲᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾᵗᶋ ᵬ ᵄᵜ ᵲ ᵗᵯᵲᶇᵞᵗᶋ ᵇᵷ ᵧᵾ ᵰᵾᵿᵧ ᵰᵾ ᵦᶁᵦ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ ᵱᵺᵰ ᵱᶇ 

ᵺᶁᵲᵿ ᵦ ᵺᵲᵺᵭᵾᵉᵗᶋ ᵺᶇᵷᵾ ᵲ ᵈᵩᵾᵲᵯᶂᵦ ᵺᵲᵺᵭᵾᵉᵗᶋ ᵺᶇᵷᵾ  ᶥ .ɡᶡ %ɩ ᵲ ᶥ .ɭᶥ %ʝ ᵞᵪᵺ ᵱᵾᵴᶇ ᵾ  ᵙᵲᶇᵗᶋ 

ᵨᶇᵿᵘ ᵝ ᶟ  

 ᵺᶁᵲᵿ ᵦ ᵷ ᵧᵾᵬᵪ ᵙ ᵲᵑᵗᶋ ᵺᶇᵷᵾ    ᵈᵩᵾᵲᵯᶂᵦ ᵺᶇᵷᵾᵻ    ᵺᶀᵿᵰᵦ ᵺᶇᵷᵾᵻ  ᵲ ᵺᶁᵩᵾᵲ ᵪᵯᵑᵗᶋ ᵺᶇᵷᵾᵻ    ᵺᶇᵷᵾ ᵪᵬᶁᵙᶇᵗᶋ 

ᶁᵷᵮᶇᵴ 

 ᵺᶁᵲᵿ ᵦ ᵷ ᵧᵾᵬᵪ ᵙ ᵲᵑᵗᶋ ᵺᶇᵷᵾ   ᵈᵩᵾᵲᵯᶂᵦ ᵺᶇᵷᵾᵻ   ᵺᶀᵿᵰᵦ ᵺᶇᵷᵾᵻ 

ᵺᵲᵺᵭᵾᵉ ɯ ᵲᵩᶁᵲᶀ 

 ᵺᶁᵲᵿ ᵦ ᵷ ᵧᵾᵬᵪ ᵙ ᵲᵑᵗᶋ ᵺᶇᵷᵾ    ᵈᵩᵾᵲᵯᶂᵦ ᵺᶇᵷᵾᵻ    ᵺᶀᵿᵰᵦ ᵺᶇᵷᵾᵻ    ᵺᶁᵩᵾᵲ ᵪᵯᵑᵗᶋ ᵺᶇᵷᵾᵻ    ᵺᶇᵷᵾ ᵪᵬᶁᵙᶇᵗᶋ 
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.ɨ .ɥ .ɨ  ᵰᵾᵪᵷ ᵰᵴᵰᶁ-γ ᵱ ᵭᶋᵻᶋᵲ ᵷ ᵧᵾᵬᵪ: 

ᵻᵾᵴᵺ ᵰ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  ᵱᶋ ᵺᶇᵷᵾ ᵲ ᵺᶁᵿᵮᵩᵾᵗᶋ ᵋᵬᵴ ᵩᵦᵾ ᵪᵲᵻᶇᵗᶋ ᵨᶇᵿᵘ ᵝᶟ  

.ɨ .ɥ .ɩ  ᵤᵴ ᵺᵿᵻᵦᵗᶋ ᵭᶋᵻᶋᵲᵬᵾᵪᶀ ᵸᶋᵩᵪ ᵗᶇ : 

ᵤᵴ ᵺᵿᵻᵦᵗᶋ ᵭᶋᵻᶋᵲᵬᵾᵪᶀ ᵸᶋᵩᵪ ᵗᶇ ᵗᶋ ᵺ ᵾᵴ ᵺᶇᵷᵾ ᵬᵿᵪ ᵻᵾᵴᵺ ᵰ ᵱᶋ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵋᵬᵴ ᵩ ᵲᵻᶇᵗᶋ ᵝᶈᵪᶟ 

.ɨ .ɥ .ɪ  ᵢᶋᵺ ᵭᶋᵻᶋᵲ ᵷ ᵧᵾᵬᵪ: 

ᵻᵾᵴᵺ ᵰ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  ᵢᶋᵺ ᵭᶋᵻᶋᵲ ᵷ ᵧᵾᵬᵪ ᵺᶇᵷᵾ ᵲ ᵺᶁᵿᵮᵩᵾᵗᶋ ᵋᵬᵴ ᵩᵦᵾ ᵪᵲᵻᶇᵗᶋ ᵨᶇᵿᵘ ᵝᶟ 

ᵦᵾᵿᵴᵗᵾ 3 -2 :  ᵚᵲᵾᵱᵺᶀ ᵦᵲᵰᵾ ᵬ ᵄᵜ ᵲ ᵺᶇᵷᵾ ᵦᵲ 

.ᵺᵅ. 
ᵴᵾᵯᵾᵿ ᵷᵦ 

ᵞᵪᵺ ᵱᵾ 

ᵬᵉᵬ ᵥᵾᵴᶀ 

ᵘᵾᵪᶇᵬᵾᵪᶀ 
ᶁᵷᵮᶇᵴ ᵺᵲᵺᵭᵾᵉ ᵚᵲᵩᶁᵲᶀ FSM 

ᵤᵴ ᵺᵿᵻᵦᵗᶋ 

ᵭᶋᵻᶋᵲᵬᵾᵪᶀ 

ᵸᶋᵩᵪ ᵗᶇ 

ᵢᶋᵺ ᵭᶋᵻᶋᵲ 

ᵷ ᵧᵾᵬᵪ 

ᵞᵪᵺ. % ᵞᵪᵺ. % ᵞᵪᵺ. % ᵞᵪᵺ. % ᵞᵪᵺ. % ᵞᵪᵺ. % 

 ɡ ᵺᶁᵲᵿ ᵦ 

ᵷ ᵧᵾᵬᵪ 

ᵙ ᵲᵑᵗᶋ 

ᵺᶇᵷᵾ 

 ɟ  ɟ ᶨ  ɟ .ɟᶨ  ɩ ᶢᶣᶨᶦᶨ ᶥ .ɡᶡ  ɩ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɥ ᵈᵩᵾᵲᵯᶂᵦ 

ᵺᶇᵷᵾᵻ 
 ɟ  ɟ ᶦᶡᶣᶣ ᶦ .ɨᶡ  ɨ ᶢᶦᶡᶧᶦ ᶥ .ɭᶥ  ʝ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɨ ᵺᶀᵿᵰᵦ 

ᵺᶇᵷᵾᵻ 
 ɟ  ɟ  ɟ  ɟ ᶥᶦ ɭ .ɡᶥ  ʝ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɩ ᵺᶁᵩᵾᵲ 

ᵪᵯᵑᵗᶋ 

ᵺᶇᵷᵾᵻ 

 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɪ ᵺᶇᵷᵾ 

ᵪᵬᶁᵙᶇᵗᶋ 
ᶥᶤᶨᶩ ᶥ  ᵻ  ɟ  ɟ ᶣᶩᶡᶣ .ᶅᶡ  ɡ ᶥᶤᶨᶩ ᶢᶡ ɟ ᶤᶢᶡᶩᶣ ᶢᶡ ɟ ᶥᶤᶨᶩ ᶢᶡ ɟ

 ᵞ ᵰᵾ 

ᵞᵪᵺ ᵱᵾ 
ᶥᶤᶨᶩ ᶥ  ᵻ ᶦᶡᶪᶣ ᶦ .ɨᶨ  ʝ ᶤᶢᶡᶩᶣ ᶪ .ᶅᶪ  ᶅ ᶥᶤᶨᶩ ᶢᶡ ɟ ᶤᶢᶡᶩᶣ ᶢᶡ ɟ ᶥᶤᶨᶩ ᶢᶡ ɟ

 

.ɨ .ɨ   ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ : 

ᵦᵴᵗᶋ ᵦᵾᵿᵴᵗᵾᵴᶇ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵿᵯ ᵗᶋ ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾᵗᶋ ᵺᶇᵷᵾ ᵦᵲᵴᵾᵊ ᵨᶇᵘᵾᵋᵄᵝ ᶟ tᶁᵴ ʝ .ɥᶢ %ɥ 

ᵚᵲᵩᶁᵲᶀᵰᵾ ᵻᵾᵦ ᵩᶁᵪᶇ ᵺᶁᵿᵷᵩᵾᵻ  ᵲᵻᶇᵗᵾ ᵝᵪᶍ ᶟ  ᵱᶀ ᵺᵷᶈ ᵚᵲᵩᶁᵲᶀᵻ ᵰᵾ ᵻᵾᵦ ᵩᶁᵪᶇ ᵺᶁᵿᵷᵩᵾᵗᶋ ᵪᵿᵞᵗᶈ ᵺᵾᵮᶁᵪ ᵲᵾ ᶇ 

ᵷ ᵧᵾ ᵬᵿᵪ ᵲᵻᶇᵗᶋ ᵬᵾᵉᵱᶋ ᶟ ᵺᵷ ᵥᵴᶇ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵿᵯ  ᶥᶩ ɪɯ ᵲᵩᶁᵲᶀᵰᵾ ᵜᵬ  ᵪᵯᵑᵗᶋ ᵨᶇᵘᵾᵑᵗᶋ ᵝ ᵦᵲ 

ᵦᶀ ᵚᵲᵻ ᵰᵾ ᵬᵿᵪ ᵻᵾᵦ ᵩᶁᵪᶇ ᵺᶁᵿᵷᵩᵾᵻ  ᵿᵪᵰᵾ ᵥ ᵯᵑᵗᶋ ᵬᵾᵉ ᵝ ᶟ   

 

ᵦᵾᵿᵴᵗᵾ 3 -3 :  ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾᵗᶋ ᵺᶇᵷᵾ ᵦᵲ 

.ᵺᵅ

. 
ᵺᶇᵷᵾ ᵦᵲ ᵚᵲᵩᶁᵲᶀ ᵞᵪᵺ ᵱᵾ 

ᵿᵪᵞᶀ ᵜᵬ ᵗᶋ 

ᵺ ᵱᵾ 

ᵻᵾᵦ ᵩᶁᵪᶇ 

ᵺᶁᵿᵷᵩᵾ 

ᵯᵑᵗᵾ 

ᵚᵲᵩᶁᵲᶀᵗᶋ 

ᵺ ᵱᵾ 

ᵺᵾᵮᶁᵪ 

ᵺᵿᵻᵦᵗᶋ ᵻᵾᵦ 

ᵩᶁᵪᶇ ᵺᶁᵿᵷᵩᵾ 

ᵯᵑᵗᵾ 

ᵚᵲᵩᶁᵲᶀᵗᶋ 

ᵇᵬᵾ ᵙ-ᵰᶈ ᶀ 

ᵜᵬ ᵗᶋ 

ᵺ ᵱᵾ 

ᵬᵾᵪᶀ 

ᵺᵿᵻᵦᵗᶋ 

ᵜᵬ ᵯᵑᵗᵾ 

ᵚᵲᵩᶁᵲᶀᵗᶋ 

ᵺ ᵱᵾ 
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ᵺ ᵱᵾ 

 ɡ

ᵺᶁᵲᵿ ᵦ 

ᵷ ᵧᵾᵬᵪ 

ᵙ ᵲᵑᵗᶋ 

ᶣᶢᶦᶩ ᶢᶣᶨᶦᶨ ᶣᶢᶦᶩ ᶣᶢᶦᶩ ᶣᶢᶦᶩ ᶥ  ɩ ᶣᶢᶦᶩ 

 ɥ ᵈᵩᵾᵲᵯᶂᵦ ᶣᶥᶪᶤ ᶢᶦᶡᶧᶦ ᶣᶥᶪᶤ ᶢᶦᶤᶤ ᶤᶪ ᵻ ᶨ  ᶅ ᶢᶦᶤᶤ 

 ɨ ᵺᶀᵿᵰᵦ ᶨ  ᶅ ᶥᶦ ɭ  ɟ ᶨ  ɟ ᶥ  ɩ ᶢ  ɭ ᶨ  ɟ

 ɩ
ᵺᶁᵩᵾᵲ 

ᵪᵯᵑᵗᶋ 
 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɪ ᵜᵬ ᵪᵯᵑᵗᶋ ᶥᶩ ɪ ᶣᶩᶡᶣ  ɟ  ɟ  ɟ  ɟ  ɟ

 ᵞ ᵰᵾ ᶦᶣᶢᶦ ᶤᶢᶡᶩᶣ ᶥᶧᶦᶢ ᶤᶨᶧᶢ ᶣᶦᶪᶩ ᶢᶥ ɡ ᶤᶨᶧᶢ 

 

.ɨ .ɩ ᵺᵅ ᵧᵾᵻ ᵰᵾ ᵗᵯᵲᶇᵞ ᵲ ᵺᵰᶁ  ᵺᶇᵷᵾ ᵦᵲ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵿᵯ ᵗᵾ ᵺᵅ ᵧᵾᵻ ᵰᵾ ᵘᵾᵺ ᵷ ᵗᶋ ᵇᵷ ᵧᵾ, JMP'Joint Monitoring Programme) ᵗᶋ 

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᶇ ᵙᵦ ᵬ ᵲᵯᵾᵹᵾᵰᵾ ᵈᵩᵾ ᵲᵦ ᵲᵿᵻ ᵺ ᵱᵾᵗᶋ ᵿᵻᵺᵾᵮᵴᶇ 

ᵦᶁᵦ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ ᵺᶇᵷᵾᵗᶋ ᵦᵲᵻ ᵮ ᵙ ᵗᵲᵥ ᵬᵿᵪ JMP t ᶈ ᵺᶂᵜᵗᵰᵾ d ᵩᵾ ᵲᵦ ᵲᵿᵻ ᵋ ᵦ, ᵈᵩᵾᵲᵯᶂᵦ, 

ᵺᶀᵿᵰᵦ ᵲ ᵺᶇᵷᵾ ᵪᵯᵑᵗᶋ  ᵯᵿᵪ ᴝ ᵲᵑᵗᶋ ᵝ ᶟ ᵱᵺᵗᶋ ᵿᵷ ᵦᶃᵦ ᵡᵬᶋᵡ (Name of the Note) 

http://nwash.gov.np/dashboard ᵰᵾ ᵻᶇᵪ  ᵺ ᵗ ᵝ ᶟ 

ᵦᵾᵿᵴᵗᵾ 3 -4 :  ᵺᵅ ᵧᵾᵻ ᵰᵾ t ᵯᵲᶇᵞ ᵲ ᵺᵰᶁ ᵺᶇᵷᵾ ᵦᵲ         

  ᵿᵷ ᵾᵴᵱ ᵷᵾ ᵱ ᵺᵅ ᵧᵾ ᵺᵾᵷ ᵞᵿᵪᵗ ᵧᵴ 

. 

ᵺᵅ. 
ᵷᵾᵺ ᵺᶇᵷᵾ 

ᵋ

 β

ᵈ

ᵩᵾᵲ 

ᵯᶂᵦ 

ᵺᶀ

ᵿᵰᵦ 

ᵪᵯ

ᵑᵗᶋ 

ᵞ

ᵰᵾ 

ᵋ

 β

ᵈ

ᵩᵾᵲ 

ᵯᶂᵦ 

ᵺᶀ

ᵿᵰᵦ 

ᵪᵯ

ᵑᵗᶋ 

ᵞ

ᵰᵾ 

ᵋ

 β

ᵈ

ᵩᵾᵲ 

ᵯᶂᵦ 

ᵺᶀ

ᵿᵰᵦ 

ᵪᵯ

ᵑᵗᶋ 

ᵞ

ᵰᵾ 

 ɡ ᵘᵾᵪᶇᵬᵾᵪᶀ  ɟ ᶣ  ɨ  ɟ  ɟ ᶣ  ɨ  ɟ  ɟ ᶢ  ɡ  ɪ ᶢ  ᵻ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɥ ᵺᵲᵺᵭᵾᵉ  ɟ ᶢ  ɡ ᶢ  ɥ  ɟ ᶣ  ɨ  ɟ  ɟ ᶢ  ɩ  ɥ ᶢ  ᵻ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɨ ᵷ ᵝᵦᵾ  ɟ  ɟ ᶣ  ɥ  ɡ ᶣ  ɨ  ɟ  ɟ ᶢ  ɩ  ɥ ᶢ  ᵻ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɩ
ᵷᵾᵦᵾᵷᵲᵥᶀ

ᵱ ᵺᵭᵾᵉ 
 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɭ  ɭ ᶢ  ᵻ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɨ.ɪ. ᵿᵷ ᵾᵴᵱᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)  ᵺᶁᵿᵷᵩᵾᵻ 

ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵇ ᵦᵙ ᵦ ᵗᶁᵴ ᶣ  ɨᵷᵡᵾ ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵦᵧᵾ ᵦᵧᵾ ᵿᵪᵿᵞ ᵿᵷ ᵾᵴᵱᵻ  ᵺᵅᵜᵾᵴᵪᵰᵾ ᵝᵪᶍ ᶟ 

ᵱᵺᵰ ᵱᶇ ᶢ  ɩᵷᵡᵾ ᵈᵩᵾᵲᵯᶂᵦ ᵦᵻᵗᶋ ᵿᵷ ᵾᵴᵱ,  ɭᵷᵡᵾ ᵰᵾ ᵱᵿᵰᵗ ᵦᵻᵗᶋ ᵿᵷ ᵱᵾᵴᵱ ᵲ ɡ tᵴᶇᵞ ᵦᵲᵗᵾ 

ᵸᶈᵿ ᵗ ᵺᵅ ᵧᵾᵻ  ᵝᵪᶍ ᶟ ᵺᵷᶈ ᵸᶈᵿ ᵗ ᵺᵅ ᵧᵾᵻ ᵰᵾ ᵙ ᵲ ᵗᶁᵴ ᶨᶦᶩᶦ ᵿᵮ ᵱᵾᵧ ᵻ ᵇ ᵱᵱᵪᵲᵦ ᵝᵪᶍ ᶟ ᵱᶀ ᵺ ᵬᶂᵥ  

ᵿᵷ ᵱᵾᵴᵱᵻ ᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵦᵧᵾ ᵺᵲᵺᵭᵾᵉᵗᶋ ᵺᶁᵿᵮᵩᵾ ᵗᶋ ᵺᵷ ᵥ ᵑᵪᵷᵾᵺ ᵰᶋᵮᵾᵉᵴ ᵑ ᵺ ᵮᵾᵡ ᵙ ᵲᵑᵗᶋ ᵿᵧᵱᶋ 

ᶟ ᵺᵷ ᵥᵮᵾᵡ ᵾ  ᵦ ᵱᵾ ᵗᵻ ᵗᶋ ᵿᵷ ᵦᶃᵦ ᵿᵷᵷᵲᵥ ᵦᵴᵗᵾ ᵦᵾᵿᵴᵗᵾᵻ ᵰᵾ ᵋ ᵴᶇᵘ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ  

 

ᵦᵾᵿᵴᵗᵾ 3 -5:  ᵸᶈᵿ ᵗ ᵺᵅ ᵧᵾᵰᵾ ᵺᶁᵩᵾ ᵲᵑᵗᶋ u ᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀ 

. ᵺᵅ. ᵘᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀ ᵿᵷ ᵾᵴᵱ ᵺ ᵱᵾ ᵿᵷ ᵾᵧ ᵺ ᵱᵾ 

 ɡ ᵺᶁᵩᵾ ᵲᵑᵗᶋ ᶣ  ɨ ᶨᶦᶩᶦ 

 ɥ ᵺᶁᵩᵾᵲ ᵪᵯᵑᵗᶋ  ɟ  ɟ

http://nwash.mowss.gov.np/dashboard


ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ                                                                       ᵬᶇ γχ . 29 

 

 ᵞ ᵰᵾ ᶣ  ɨ ᶨᶦᶩᶦ 

 

ᵦᵴᵗᶋ ᵦᵾᵿᵴᵗᵾᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ ᵺᶇᵷᵾᵻ ᵗᶋ ᵿᵷᵿᵯ  ᵺᶇᵷᵾ ᵦᵲᵰᵾ ᵿᵷ ᵾᵴᵱᵗᶋ ᵺ ᵱᵾ 

ᵲ ᵴᵾᵯᵾᵿ ᵷᵦ ᵿᵷ ᵾᵧ ᵗᶋ ᵺ ᵱᵾ ᵨᵉᵑᵗᶋ ᵝ  ɜ

ᵦᵾᵿᵴᵗᵾ 3 -6 :  ᵸᶈᵿ ᵗ ᵺᵅ ᵧᵾᵗᶋ ᵺᶇᵷᵾ ᵦᵲ 

  ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᵲᵺᵭᵾᵉ ᵷ ᵝᵦᵾ 

. ᵺᵅ. ᵺᶇᵷᵾ ᵦᵲ 
ᵿᵷ ᵾᵴᵱ 

ᵺ ᵱᵾ 

ᵿᵷ ᵾᵧ 

ᵺ ᵱᵾ 

ᵿᵷ ᵾᵴᵱ 

ᵺ ᵱᵾ 

ᵿᵷ ᵾᵧ 

ᵺ ᵱᵾ 

ᵿᵷ ᵾᵴᵱ 

ᵺ ᵱᵾ 

ᵿᵷ ᵾᵧ 

ᵺ ᵱᵾ 

 ɡ ᵺᶇᵷᵾ ᵪᵯᵑᵗᶋ  ɟ  ɟ  ɟ  ɟ  ɡ ᶣᶤ ɩ

 ɥ ᵈᵩᵾᵲᵯᶂᵦ  ɟ  ɟ ᶢ  ɥ ᶤᶢᶤᶩ ᶣ  ɥ ᶨᶤᶦᶢ 

 ɨ ᵺᶀᵿᵰᵦ ᶣ  ɨ ᶨᶦᶩᶦ ᶢ  ɡ ᶥᶥᶥᶨ  ɟ  ɟ

 ɩ ᵋ  β  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ᵞ ᵰᵾ ᶣ  ɨ ᶨᶦᶩᶦ ᶣ  ɨ ᶨᶦᶩᶦ ᶣ  ɨ ᶨᶦᶩᶦ 

 

ᵦᵴᵗᶋ ᵦᵾᵿᵴᵗᵾᵴᶇ ᵿᵷ ᵾᵴᵱᵰᵾ ᵝᵾ ᵾ ᵲ ᵝᵾ ᵻ ᵗᶋ ᵴᵾᵿᵙ ᵜᵬ ᵗᶋ ᵺ ᵱᵾ, ᵇᵬᵾ ᵙ-ᵰᶈ ᶀᵗᵾ ᵺᵾᵧᶈ ᵰᵿᵻᵪᵾᵷᵾᵲᶀ 

ᵷ ᵝᵦᵾ ᵷ ᵧᵾᵬᵪ ᵺᶁᵿᵷᵩᵾᵻ  ᵯᵑᵗᶋ ᵜᵬᵻ ᵗᶋ ᵺ ᵱᵾ ᵺᵰᶇᵦ ᵨᶇᵘᵾᵋᵄᵝ  ɜ

 

ᵦᵾᵿᵴᵗᵾ 3 -7 :  ᵸᶈᵿ ᵗ ᵺᵅ ᵧᵾᵗᶋ ᴥ ᵬ ᵗᶋ ᵺᶇᵷᵾ ᵦᵲ 

  ᵜᵬ ᵗᶋ ᵺ ᵱᵾ 

. ᵺᵅ. ᵺᶇᵷᵾ ᵦᵲ ᵝᵾ ᵾ ᵝᵾ ᵇᵬᵾ ᵙ-ᵰᶈ ᶀ ᵰ ᵷ ᵺᶁᵿᵷᵩᵾ 

 ɡ ᵺᶇᵷᵾ ᵪᵯᵑᵗᶋ  ɟ  ɟ  ɟ  ɟ

 ɥ ᵈᵩᵾᵲᵯᶂᵦ  ɟ  ɟ  ɟ  ɟ

 ɨ ᵺᶀᵿᵰᵦ ᶢ  ɥ ᶢ  ɨ  ɟ  ɟ

 ɩ ᵋ  β  ɟ  ɟ  ɟ  ɟ

 ᵞ ᵰᵾ ᶢ  ɥ ᶢ  ɨ  ɟ  ɟ

 

 

 

 

 

 ᵸᶈᵿ ᵗ ᵺᵅ ᵧᵾᵗᵾ ᴥ ᵬ ᵗᶋ ᵺᶇᵷᵾ ᵦᵲ 



ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ                                                                       ᵬᶇ γχ . 30 

 

 

 
ᵿ  ᴥ3 -4 : н ᶈᵿ ᵗ ᵺᵅ ᵧᵾᵗᵾ ᴥ ᵬ ᵗᶋ ᵺᶇᵷᵾ ᵦᵲ 

ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵇ ᵦᵙ ᵦ ᵲᵻᶇᵗᵾ ɥ  ɨᵷᵾᵡᶈ ᵿᵮ ᵾᵴᵱᵻ ᵰᵾ н ᶌᵜᵾᵴᵱᵗᶋ ᵺᶁᵿᵷᵩᵾ ᵲᵻᶇᵗᶋ ᵬᵾᵉ ᵝ ᵲ β ᶀ 

ᵺᵷᶈ ᵿᵮ ᵾᵴᵱᵻ ᵰᵾ β ᵾ ᵾᵻ ᵗᵾ ᵴᵾᵿᵙ βᶁᵡᶍ ᵡᶈ н ᶌᵜᵾᵴᵱᵗᶋ ᵷ ᵧᵾ ᵲᵻᶇᵗᶋ β ɜ 

ᶤ  . ɭ  ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶁᵿᵷᵩᵾᵻ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵿᵯ ᵗᵾ ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵻ ᵰᵾ ᵲᵻᶇᵗᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)  ᵺᶇᵷᵾ ᵦᵧᵾ 

ᵺᶁᵿᵮᵩᵾᵻ ᵗᶋ ᵴᶇᵘᵾᵞᶋᵘᵾ ᵙᵪ  ᵰᵰᵾ ᵋ ᵦ ᵦᵲᵗᶋ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶇᵷᵾᵗᶋ 

ᵿᵪᵩᵾ ᵲᵦ ᵬ ᵲᵯᵾᵹᵾ ᵺᵿᵻᵦ ᵴᶇᵘᵾᵞᶋᵘᵾ ᵙ ᵲᵑᵗᶋ ᵝᶈᵪ ᶟ ᵱᵺᶈᵴᶇ ᵈᵩᵾᵲᵯᶂᵦ ᵺᶇᵷᵾ ᵦᵲᵗᶋ ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵻ ᵗᶋ 

ᵺ ᵱᵾᵴᵾᵊ ᵪᶈ ᵋ ᵦ ᵦᵲᵗᶋ ᵺᶇᵷᵾ ᵬᵿᵪ ᵯᵑᵗᶋ ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵰᵾ ᵺᵰᵾᵷᶇᵸ ᵙᵪ  ᵺ ᵗᵪᶇ ᵝ ᶟ ᵦᵴᵗᶋ ᵦᵾᵿᵴᵗᵾᵴᶇ 

ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵗᶋ ᵺ ᵱᵾ ᵲ ᵞᵪᵺ ᵱᵾ (ᵿᵮᵲᵾᵰᶀ ᵲ ᵗᵰ ᵜᵾᵲᶀ) ᵗᶋ ᵴᵾᵿᵙ ᵿᵷᵿᵯ  

ᵦᵲᵗᶋ ᵺᶇᵷᵾ ᵲ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ ᵲ ᵢᶋᵺ ᵭᶋᵻᶋᵲ ᵷ ᵧᵾᵬᵪᵗᶋ ᵺᶁᵿᵷᵩᵾᵻ  ᵨᶇᵘᵾᵋᵄᵝ ᶟ   

 

ᵦᵾᵿᵴᵗᵾ 3 -8 :  ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵗᶋ ᵺᶇᵷᵾ ᵦᵲ 

  ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᵲᵺᵭᵾᵉ ᵷ ᵝᵦᵾ 
ᵢᶋᵺ ᵭᶋᵻᶋᵲ 

ᵷ ᵧᵾᵬᵪ 

. ᵺᵅ. ᵺᶇᵷᵾ ᵦᵲ 

ᵷᵾ ᵱ 

ᵺᵅ ᵧᵾᵗᶋ 

ᵺ ᵱᵾ 

ᵞ  χ

ᵺ ᵱᵾ 

ᵷᵾ ᵱ 

ᵺᵅ ᵧᵾᵗᶋ 

ᵺ ᵱᵾ 

ᵞ  χ

ᵺ ᵱᵾ 

ᵷᵾ ᵱ 

ᵺᵅ ᵧᵾᵗᶋ 

ᵺ ᵱᵾ 

ᵞ  χ

ᵺ ᵱᵾ 

ᵷᵾ ᵱ 

ᵺᵅ ᵧᵾᵗᶋ 

ᵺ ᵱᵾ 

ᵞ  χ

ᵺ ᵱᵾ 

 ɡ ᵺᶇᵷᵾ ᵪᵯᵑᵗᶋ  ɪ ᶩ  ᵻ  ɥ ᶢ  ɨ  ɥ ᶢ  ɨ ᶢ  ᵻ ᶤᶢ ᵻ

 ɥ ᵈᵩᵾᵲᵯᶂᵦ ᶢ  ɡ ᶣᶤ ɟ ᶢ  ɩ ᶤᶡ ɨ ᶢ  ɩ ᶤᶡ ɨ  ɟ  ɟ

 ɨ ᵺᶀᵿᵰᵦ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɩ ᵋ  β  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ᵞ ᵰᵾ ᶢ  ᵻ ᶤᶢ ᵻ ᶢ  ᵻ ᶤᶢ ᵻ ᶢ  ᵻ ᶤᶢ ᵻ ᶢ  ᵻ ᶤᶢ ᵻ

 

ᵺ ᵗᶋᵸᶀ χᵙᵲᵬᵾᵿᵴᵗᵾ ᶇ ᵿᵯ  ᵯᵑᵗᵾ ᶢ  ᵻᵷᵡᵾ ᵷᵾ ᵧ ᵺᵅ ᵧᵾᵻᵰ ᵱᶇ  ɪ ᵷᵾ ᵧ ᵺᵅ ᵧᵾᵻ ᵰᵾ ᵺᶀᵿᵰᵦ ᵦᵲᵗᶋ 

ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶁᵿᵮᵩᵾ ᵋᵬᵴ ᵩ ᵨᶇᵿᵘ ᵝ ᵯᵪᶇ ᶢ  ɡ ᵷᵾ ᵧ ᵺᵅ ᵧᵾᵰᵾ d ᵩᵾᵲᵯᶂᵦ ᵦᵻᵗᶋ ᵺᶁᵿᵮᵩᵾ ᵋᵬᵴ ᵩ ᵝ ᶟ  

 ɨ.ᵻ.   ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵰᵾ ᵺᵲᵺᵭᵾᵉ 

 ᵺᶇᵷᵾ ᵪᵯᵑᵗᶋ    ᵈᵩᵾᵲᵯᶂᵦ    ᵺᶀᵿᵰᵦ    ᵋ  β



ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ                                                                       ᵬᶇ γχ . 31 

 

ᵱᵺ χᴝ ᵲᵬᵾᵿᵴᵗᵾᵰᵾ  ᵯᵑᵗᵾ ᶢ  ᵻᵷᵡᵾ ᵷᵾ ᵧ ᵺᵅ ᵧᵾᵻ ᵰᵾ ᵲᵻᶇᵗᵾ ᵸᶌᵜᵾᵴᵱᵻ ᵗᶋ ᵦ ᵱᵾ ᵗ ᵦᵴᵗᶋ ᵦᵾᵿᵴᵗᵾᵰᵾ 

ᵨᶇᵘᵾᵉᵑᵗᶋ ᵝ ᶟ  ᵺᵷᶈ ᵷᵾ ᵧ ᵺᵅ ᵧᵾᵻ ᵰᵾ ᵰᵿᵻᵴᵾ ᵲ ᵬᶁ ᵹᵻ ᵗᶋ ᵴᵾᵿᵙ ᵝᶁ ᵾ ᵝᶁ ᶈ ᵸᶌᵜᵾᵴᵾᵱᵗᶋ ᵱᵮ ᵧᵾ ᵲᵻᶇᵗᶋ 

ᵲ  β ᵲ нᶌᵜᵾᵴᵱᵻ  ᵰᵿᵻᵴᵾᵗᶋ ᵴᵾᵿᵙ ᵰᵿᵻᵪᵾᵷᵾ ᵲ ᵷ ᵝᵦᵾ ᵷ ᵧᵾᵬᵪ-ᵱᶋ ᵱ ᵲχᵻᶇᵗᶋ ᵨᶇᵿᵘ ᵝ ᶟ ᵱᵺᶈ ᵙ ᵲ 

ᵸᶌᵜᵾᵴᵱᵻ  ᵇᵬᵾ ᵙ ᵰᶈ ᶀ ᵲχᵻᶇᵗᶋ ᵬᵾᵉᵱᶋ ᶟ 

 ɨ.ᵻ.ᶢ.   ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵰᵾ  iᶋᵺ  ᵭᶋᵻᶋᵲ  ᵷ ᵧᵾᵬᵪ   

ᶢ  ᵻᵷᵡᵾ ᵷᵾ ᵧ ᵺᵅ ᵧᵾ ᵰ ᵱᶇ ɡ  ɪ ᵷᵾ ᵧ ᵺᵅ ᵧᵾᵰᵾ i ᶋᵺ ᵭᶋᵻᶋᵲᵗᶋ ᵺᶁᵲᵿ ᵦ ᵺᵅᵗᵴᵪ ᴝ  χᵮᵗᶇᵡᵻ ᵗᶋ 

ᵴᶇᵮᵿᵴᵛᵺᵿᵻᵦ ᵷ ᵧᵾ ᴝ ᵲᵑᵗᶋ β ᵯᵪᶇ  tᶁᵪᶈ ᵬᵿᵪ ᵷᵾ ᵧ ᵺᵅ ᵧᵾᵰᵾ φ ᵾ ᵲᵴᶋ ᵲ ᵺ ᵾᵰᵗ ᵭᶋᵻᶋᵲ βᶁ ᵱᵾᵉ 

ᵿᵮᵺᵞ ᵪ ᴝ  χᴝ ᵲᵑᵗᶋ β ᶈχ ɜ ɡ ᵷᵡᵾ ᵷᵾ ᵧ ᵺᵅ ᵧᵾᵰᵾ ᵰᵿᵻᵪᵾᵷᵾᵲᶀ ᵷ ᵝᵦᵾ ᵷ ᵧᵾᵬᵪᵗᶋ ᵴᵾᵿᵙ e ᵿ ᵺᵪᶇᵲᶇᵡᵲ 

ᵺᵿᵻᵦᵗᶋ ɛ ᵬᵴ ᵩᵦᵾ ᵲᵻᶇᵗᶋ β ᵯᵪᶇ ɡ  ᵷᵡᵾ ᵷᵾ ᵧ ᵺᵅ ᵧᵾᵰᵾ ᵺᵾᵴᵪᵾᵴ ( ᵴᶇᵺᶇ ᵡᵾ) ᵿᵮᵺᵞ ᵪ ᴝ  χ(ᵭᵾ ᵪᶇ) 

ᵘᵾ ᵣᶋᵗᶋ ᵺᵰᶇᵦ ɛ ᵬᵴ ᵩᵦᵾ ρ ᶇᵿᵘ ᵝ ɜ ᵿᵷ ᵦᶃᵦ ᵿᵷᵷᵲᵥ β ᵴᵗᶋ β ᵾᵿᵴᵗᵾᵰᵾ ɛ ᵴᶇᵘ ᴝ ᵲᵑᵗᶋ β ɜ  

ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵻ ᵰᵾ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵺᵲᵺᵭᵾᵉ ᵺ ᵮᵿ ᵩ ᵇ ᵱᵪ ᵙᵨᵾ ᵷᵾ ᵧ ᵺᵅ ᵧᵾᵗᶋ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ 

ᵺᵲᵺᵭᵾᵉᵗᶋ ᵴᵾᵿᵙ ᶋᵡᶋᵗᵴ ᵯχᵑᵗᶋ ᵬᵾᵉᵱᶋ ᶟ 

 

ᵦᵾᵿᵴᵗᵾ 3 -9 :  ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵗᶋ b ᵷ ᵧᵾ 

. ᵺᵅ. ᵺᶇᵷᵾ ᵦᵲ ᵺ ᵱᵾ 

ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾ 

 ɡ ᵬᵱᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵯᵑᵗᵾ ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵗᶋ ᵺ ᵱᵾ ᶢ  ɡ

 ɥ ᵺᶁᵲᵿ ᵦ ᵬᵾᵪᶀ ᵯᵑᵗᵾ ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵗᶋ ᵺ ᵱᵾ  ᶅ

ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵰᵾ ᵺᵲᵺᵭᵾᵉ 

 ɡ ᵬᶁ ᵹᵗᶋ ᵴᵾᵿᵙ ᵱᶋᵙ-ᵱᶋ ᵱ ᵸᶌᵜᵾᵴᵱ ᶢ  ʝ

 ɥ ᵰᵿᵻᵴᵾᵗᶋ ᵴᵾᵿᵙ ᵱᶋᵙ-ᵱᶋ ᵱ ᵸᶌᵜᵾᵴᵱ  ɨ

 ɨ ᵰᵿᵻᵴᵾᵗᶋ ᵴᵾᵿᵙ ᵰᵿᵻᵪᵾᵷᵾ ᵲ ᵷ ᵝᵦᵾ ᵷ ᵧᵾᵬᵪ-ᵱᶋ ᵱ ᵸᶌᵜᵾᵴᵱ  ɟ

 ɩ ᵇᵬᵾ ᵙ-ᵰᶈ ᶀ ᵸᶌᵜᵾᵴᵱ  ɟ

ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵰᵾ ᵷ ᵝᵦᵾ 

 ɡ ᵺᵾᵮᶁᵪ ᵺᵿᵻᵦᵗᶋ ᵻᵾᵦ ᵩᶁᵪᶇ ᵺᶁᵿᵷᵩᵾ ᵯᵑᵗᵾ ᵷᵾ ᵱ ᵺᵅ ᵧᵾ ᶢ  ɨ

 ɥ ᵇ ᵗᶋᵻᵴᵰᵾ ᵈᵩᵾ ᵲᵦ ᵻᵾᵦ ᵺᵭᵾ ᵙ  χᵺᶁᵿᵷᵩᵾ ᵯᵑᵗᵾ ᵷᵾ ᵱ ᵺᵅ ᵧᵾ  ɨ

 ɨ ᵱᶋᵙ-ᵱᶋ ᵱ ᵻᵾᵦ ᵩᶁᵪᶇ ᵺᶁᵿᵷᵩᵾ ᵯᵑᵗᵾ ᵷᵾ ᵱ ᵺᵅ ᵧᵾ ᶢ  ɡ

ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵰᵾ ᵢᶋᵺ ᵭᶋᵻᶋᵲ ᵷ ᵧᵾᵬᵪ 

 ɡ ᵭᶋᵻᶋᵲ ᵭ ᵪᶇ ᵯᵾᵄᵣᶋ ᶢ  ɪ

 ɥ ᵩᵾ ᵲᵴᶋ ᵲ ᵺ ᵾᵰᵗ ᵭᶋᵻᶋᵲ ᵝᶁ ᵾᵉᵑᵗᶋ ᵲ ᵿᵷᵺᵞ ᵪ ᵙᵲᶇᵗᶋ  ɟ

 ɨ ᵰᵿᵻᵪᵾᵷᵾᵲᶀ ᵷ ᵝᵦᵾ ᵷ ᵧᵾᵬᵪᵗᶋ ᵴᵾᵿᵙ ᵉᵿ ᵺᵪᶇᵲᶇᵡᵲ ᵺᵿᵻᵦᵗᶋ ᵋᵬᵴ ᵩᵦᵾ  ɡ

 ɩ ᵘᵦᵲᵪᵾᵗ ᵭᶋᵻᶋᵲᵗᶋ ᵴᵾᵿᵙ ᵉᵿ ᵺᵪᶇᵲᶇᵡᵲ ᵺᵿᵻᵦᵗᶋ ᵋᵬᵴ ᵩᵦᵾ  ɡ

 ɪ ᵴᶇᵺᶇ ᵡᵾ ᵭᵾ ᵪᶇ ᵘᵾ ᵣᶋᵗᶋ ᵋᵬᵴ ᵩᵦᵾ  ɡ

ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵻ ᵰᵾ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵺᵲᵺᵭᵾᵉ 

 ɡ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵺᵲᵺᵭᵾᵉᵗᶋ ᵴᵾᵿᵙ ᶋᵡᶋᵗᵴ ᵯᵑᵗᶋ  ɟ

 ɥ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵺᵲᵺᵭᵾᵉᵗᶋ ᵴᵾᵿᵙ ᵗᵰ ᵜᵾᵲᶀ ᵯᵑᵗᶋ  ɭ
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.ɨᶨ.   ᵺᵾᵷ ᵞᵿᵪᵗ ᵧᵴᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶁᵿᵷᵩᵾᵻ  

ᵱᵺ χᴝ ᵲᵬᵾᵿᵴᵗᵾ ᵿᵯ  ᵞ ᵰᵾ  ɩᵺᵾᵷ ᵞᵿᵪᵗ ᵸᶌᵜᵾᵴᵱᵻ  ᵝᵪᶍ ᵦᵲ ᵦᶀ ᵺᵾᵷ ᵞᵿᵪᵗ ᵸᶌᵜᵾᵴᵱᵻ ᵗᶋ ᵺᵅᵜᵾᵴᵪ, 

ᵰᵰ ᵦ ᵺᵅᵯᵾᵲ ᵲ ᵷ ᵧᵾᵬᵪ ᵑᵋᵡᵾ ᵜᶁᵪᶌᵦᶀᵗᶋ ᵬᵰᵾ ᵲᵻᶇᵗᶋ ᵝ ᶟ  ɥᵷᵡᵾ н ᶌᵜᵾᵴᵱᵻ ᵰᵾ ᵻᵾ βφ ᶁᵪᶇ ᵲ ᵬᵱᵾ 

ᵬᵾᵪᶀᵗᶋ ɛ ᵬᵴ ᵩᵦᵾ ᵲᵻᶇᵗᶋ β ɜ ᵺᵅᵜᵾᵴᵪᵰᵾ ᵲᵻᶇᵗᵾ ᵺᵾᵷ ᵞᵿᵪᵗ н ᶌᵜᵾᵴᵱᵻ ᵰᵾ ᵰᵿᵻᵴᵾ н ᶌᵜᵾᵴᵾᵱᵻ ɨ ᵷᵡᵾ 

ᵝᵪᶍᶟ χ ᵙᵲᵬᵾᵿᵴᵗᵾ ᵿᵯ ᵗᵾ ᵺᵾᵷ ᵞᵿᵪᵗ ᵸᶌᵜᵾᵴᵱᵻ ᵗᶋ ᵺᵲᵺᵭᵾᵉ ᵺᶁᵿᵷᵩᵾᵻ ᵗᶋ ᵇᵷ ᵧᵾ ᵺ ᵷᵿ ᵩ ᵿᵷᵷᵲᵥ 

ᵦᵴᵗᵾ ᵦᵾᵿᵴᵗᵾᵻ ᵰᵾ ᵦᶁᵦ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ  

 

ᵦᵾᵿᵴᵗᵾ 3 -1 0 :  ᵺᵾᵷ ᵞᵿᵪᵗ ᵧᵴᵰᵾ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)ᵗᶋ b ᵷ ᵧᵾ 

. ᵺᵅ. ᵺᶇᵷᵾ ᵦᵲ ᵺ ᵱᵾ 

ᵺᵾᵷ ᵞᵿᵪᵗ ᵧᵾᵪᵻ ᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ 

 ɡ ᵻᵾᵦ ᵩᶁᵪᶇ ᵲ ᵸᶌᵜᵾᵴᵱᵗᵾ ᵺᶁᵿᵷᵩᵾᵻ ᵰᵾ ᵬᵱᵾ ᵬᵾᵪᶀᵗᶋ ᵋᵬᵴ ᵩᵦᵾ  ɥ

ᵺᵾᵷ ᵞᵿᵪᵗ ᵧᵾᵪᵻ ᵰᵾ ᵺᵲᵺᵭᵾᵉ 

 ɡ ᵰᵿᵻᵴᵾ ᵸᶌᵜᵾᵴᵱ ᵯᵑᵗᶋ  ɨ

 ɥ ᵗ ᵦᶀᵰᵾ ᵑᵋᵡᵾ ᵸᶌᵜᵾᵴᵱ ᵇᵬᵾ ᵙ-ᵰᶈ ᶀ ᵯᵑᵗᶋ  ɡ

 ɨ ᵗ ᵦᶀᵰᵾ ᵑᵋᵡᵾ ᵸᶌᵜᵾᵴᵱ ᵮᵾᵴ-ᵰᶈ ᶀ ᵯᵑᵗᶋ  ɥ

ᵺᵾᵷ ᵞᵿᵪᵗ ᵧᵾᵪᵻ ᵰᵾ ᵬ ᵄᵜ 

 ɡ ᵺᵮᶈᵗᶋ ᵬ ᵄᵜ  ɡ

 ɥ ᵮᵾᵴᵮᵾᵿᵴᵗᵾᵗᶋ ᵴᵾᵿᵙ ᵬ ᵄᵜ ᵪᵯᵑᵗᶋ  ɟ

 ɨ ᵇᵬᵾ ᵙ-ᵰᶈ ᶀ ᵪᵯᵑᵗᶋ  ɡ

 ɩ ᵮᵾᵴ-ᵰᶈ ᶀ ᵲ ᵇᵬᵾ ᵙ-ᵰᶈ ᶀ ᵪᵯᵑᵗᶋ  ɥ

ᵺᵾᵷ ᵞᵿᵪᵗ ᵧᵾᵪᵻ ᵰᵾ ᵷ ᵝᵦᵾ 

 ɡ ᵻᵾᵦ ᵩᶁᵪᶇ ᵺᶁᵿᵷᵩᵾᵻ ᵯᵑᵗᶋ  ɡ

 ɥ ᵺᵾᵮᶁᵪ ᵺᵿᵻᵦᵗᶋ ᵻᵾᵦ ᵩᶁᵪᶇ ᵺᶁᵿᵷᵩᵾᵻ ᵯᵑᵗᶋ  ɟ

 

.ɨᶩ. ᵬᶂ vᵺᵲᵺᵭᵾᵉ ᵋ ᵰᶁᵘ ᵙ ᵲᵑᵗᵾ ᵱᵾᵗᵴᵾᵬ ᵲ ᵰᶌᵞᶁᵨᵾ ᵇᵷ ᵧᵾ 

ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ  uᶁᵴᵾ ᵨᵺᵾ ᵰᶁ  ᵚᶋᵹᵥᵾ ᵬ ᵾᵦ ᵬᶂᵥ  ᵺᵲᵺᵭᵾᵉ ᵋ ᵰᶁᵘ ᵨᵸᵾᵰᵾ ᵇᵙᵾᵣᶀ ᵮᵤᶇᵗᶋ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾ  ᵻᶋ ᶟ ᵱᵺ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ  ᵦ ᵲᵱ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵗᶋ ᵿᵪᵿ ᵦ 

ᵺᵰ ᵷᵱ ᵺᵿᵰᵿᵦ ᵙᵢᵪ ᵯᵑᵗᶋ  ᶟ ᶢᶢ ᵷᵡᶈ ᵷᵣᵾᵰᵾ ᵷᵣᵾ b ᵱ ᵱᶂᵗᶋ b ᵱ ᵦᵾᵰᵾ ᵷᵣᵾ ᵦᵲᶀᵱ u ᵾᵪᶇᵬᵾᵪᶀ 

ᵺᵲᵺᵭᵾᵊ β ᵧᵾ ᵷ ᵝᵦᵾ ᵺᵰ ᵷᵱ ᵺᵿᵰᵿᵦ ᴝ ᵢ χᴝ ᵲᵑᵗᶋ ᵿᵧᵱᶋ ᵲ ᴝ ᵢ χᴝ ᵲᶀ χ ᶋᵴ ᵿᵷᵗᵾᵺᵺᵄᵙᵗᶋ ᵺᵰ ᵷᵱᵰᵾ 

ᵬᶂ vᵺᵲᵺᵭᵾᵊ ɛ ᵰᶁᵘ ᵺᵭᵾ ᵲ ᵷ  βχ ᶋᵴᵗᵾ ᵴᵾᵿᵙ ρ ᶁᵊᵷᵡᵾ χᶋᵴᵻ β ᵪᶋᵡ ᴝ ᵲᵑᵗᶋ ᵿᵧᵱᶋᶟ ᵲ ᵺᶋᵻᶀ d ᵩᵾᵲᵰᵾ 

ᵝᵪᶋ χᵯᵑᵗᵾ χ ᶋᵴᵻ ᵰᵾ ᵺᵰᶁᵨᵾᵱᵰᵾ ᵦᵲᶀᵱ u ᵾᵪᶇᵬᵾᵪᶀᵗᵾ ᵴᵾᵿᵙ γ ᵪᵜᶇᵦᵪᵾᵰᶂᵴᵗ ᵿᵷᵿᵯ ᴥ ᵲᵥᵗᵾ t ᵾᵰᵻ 

ᵯ  ŋᵺᶋᵻᶀ d ᵩᵾᵲᵰᵾ β ᶀᵪᵷᵡᵾ χ ᶋᵴᵻ ᵬᶂ vᵺᵲᵺᵭᵾᵊ ᵰᶁ uᵺᵭᵾ ᵲ ᵷ  βχ ᶋᵴ ᵚᶋᵹᵥᵾ ᵙ ᵲᵑᵗᶋ  β

ᵺᵰ ᵰᵾ ᵬᶂᵥ{ ᵺᵲᵺᵭᵾᵉ ᵋ ᵰᶁᵘᵦᵾᵗᶋ ᵇᵷ ᵧᵾ ᵦᵴ ᵦᵾᵿᵴᵗᵾᵰᵾ ᵦᶁᵦ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ 

ᵬᶂᵥ  ᵺᵲᵺᵭᵾᵉᵗᵾ ᵺᶂᵜᵗ ᵲ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵗᶋ ᵿᵷ ᵰᵾᵪ ᵇᵷ ᵧᵾ  

. 

ᵺᵅ. 

ᵬᶂᵥ  ᵺᵲᵺᵭᵾᵉᵗᵾ ᵺᶂᵜᵗᵻ ᵿᵷ ᵰᵾᵪ ᵇᵷ ᵧᵾ ᵗᶈ ᵭᵱᵦ 

 ɡ ᵱᶋᵞᵪᵾ ᵦᵞᶁ ᵰᵾ ᵦᵧᵾ ᵷ ᵧᵾᵬᵪ  

¶ ᵺᵰ ᵷᵱ ᵺᵿᵰᵿᵦ ᵺᵗᶃᵱ ᵯᵑᵗᶋ   

¶ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ 

(ᵘᵾᵺ ᵷ)  ᵱᶋᵞᵪᵾ β ᵱᵾᵲ ᵯᵑᵗᶋ  

¶ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ  ᵦ ᵲᵱ ᵘᵾᵪᶇᵬᵾᵪᶀ, 

ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) 

ᵺᵰ ᵷᵱ ᵺᵿᵰᵿᵦ ᵙᵢᵪ  ᵯᵑᵗᶋ ᵝ ᶟ 
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. 

ᵺᵅ. 

ᵬᶂᵥ  ᵺᵲᵺᵭᵾᵉᵗᵾ ᵺᶂᵜᵗᵻ ᵿᵷ ᵰᵾᵪ ᵇᵷ ᵧᵾ ᵗᶈ ᵭᵱᵦ 

¶ ᵰᵦᵾ ᵿᵷᵗᵾᵺᵗᵾ ᵴᵾᵿᵙ ᵦᵾᵿᵴᵰᵻ  

ᵺᵅᵜᵾᵴᵪ ᵙ ᵲᵑᵗᶋ  
¶ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ 

(ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ ᵦᵱᵾᵲ ᵪᶇ ᵰᵰᵾ 

ᵲᵻᶇᵗᶋ  

¶ ᵰᵦᵾ ᵿᵷᵗᵾᵺᵗᵾ ᵴᵾᵿᵙ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵲ 

ᵺᵲᵺᵭᵾᵉ ᵦᵾᵿᵴᵰᵻ ᵯᵑᵗᶋ ᵝ ᶟ  

 ɥ ᵜᵬ ᵗᶋ ᵺᵰᶁᵿᵜᵦ ᵱᶋᵙᵗᶋ ᵇᵷ ᵧᵾ   

¶ ᵱᶇᵗ ᵚᵲᵩᶁᵲᶀ, ᵺᵅᵚᵺᵅ ᵧᵾ ᵲ ᵈᵷ ᵱᵗᵦᵾ 

ᵺᵾᵷ ᵞᵿᵪᵗ ᵧᵾᵪᵻ ᵰᵾ ᴥ ᵬ  ᵿᵪᵰᵾ ᵥ ᵯᵉ  

ᵱᶋᵙ ᵯᵑᵗᶋ   

¶ ᵺᵾᵮᶁᵪ ᵬᵾᵪᶀᵗᶋ ᵺᶁᵿᵷᵩᵾ ᵺᵿᵻᵦᵗᶋ ᵺᶁᵲᵿ ᵦ 

ᵲ ᵺᵭᵾ ᵜᵬ  ᵲᵻᶇᵗᶋ   

¶ ᵘᶁᵴᵾ ᵢᵾᵋᵄᵰᵾ ᵨᵺᵾ ᵪᵯᶇ ᵡᵑᵗᶋ  

¶ ᵺᵅᵚᵺᵅ ᵧᵾ ᵲ ᵺᵾᵷ ᵞᵿᵪᵗ ᵸᶌᵜᵾᵴᵱᵻ  

ᵱᶋᵙᵗᵦᵾ  ᵰᶈ ᶀ ᵯᵑᵗᶋ  

¶ ᶩᶪ.ᶨᶧ ᵿᵦᵸᵦ ᵚᵲᵩᶁᵲᶀᵰᵾ, ᶢᶡ ɟ 

ᵿᵦᵸᵦ ᵿᵷ ᵱᵾᵴᵱᵻ ᵰᵾ, ᶩ .ʝ  ɪ  

ᵿᵦᵸᵦ ᵷᵾ ᵧ ᵺᵅ ᵧᵾᵻ ᵰᵾ ᵜᵬ  

ᵱᶋ ᴝᵯ ᵲeᵻᶇᵗᶋ;  ɩᵷᵡᵾ ᵧᵾᵪᵻ ᵰᵾ 

ᵺᵾᵷ ᵞᵿᵪᵗ ᵸᶌᵜᵾᵴᵱ ᵱᶋᵙᵰᵾ ᵲᵻᶇᵗᶋᶟ  

¶ ᶨ .ɥᶢ  ɥ ᵿᵦᵸᵦ ɯᵲᵩᶁᵲᶀᵰᵾ, 

ᶪ .ɪᶧᶦᵿᵦᵸᵦ ᵿᵷ ᵾᵴᵱᵻ ᵰᵾ, 

ᶣ .ɥᶣ  ɥ ᵿᵦᵸᵦ ᵺᵾᵷ ᵞᵿᵪᵗ 

ᵸᶌᵜᵾᵴᵱᵻ ᵰᵾ, ᶧ .ɭᶨ  ɪ ᵿᵦᵸᵦ 

ᵷᵾ ᵧ ᵺᵅ ᵧᵾᵻ ᵗᵾ ᵸᶌᵜᵾᵴᵱᵻ ᵰᵾ 

ᵻᵾᵦᵩᶁᵪᶇ ᵺᶁᵿᵷᵩᵾ ᵋᵬᵴ ᵩ ᵝ ᶟ  

¶ ᵸᶌᵜᵾᵴᵱ ᵯᵑᵗᵾ ᵿᵷ ᵱᵾᵴᵱᵻ  ᵰ ᵱᶇ  

ᵗᶁᵪᶈ ᵬᵿᵪ  ᵴᶈᵿ ᵙᵗᵰᶈ ᶀ ᵲ ᵇᵬᵾ ᵙᵰᶈ ᶀ 

ᵪᵯᵑᵗᶋ; ᵷᵾ ᵧ ᵺᵅ ᵧᵾᵻ  ᵰ ᵱᶇ 

ᵴᶈᵿ ᵙᵗᵰᶈ ᶀ /  ᵇᵬᵾ ᵙᵰᶈ ᶀ χ ᵯᵑᵗᶋ; 

ᵺᵾᵷ ᵞᵿᵪᵗ ᵸᶌᵜᵾᵴᵱᵻ   ɨ 

ᵴᶈᵿ ᵙᵗᵰᶈ ᶀ / ɡ b ᵬᵾ ᵙ- ᵰᶈ ᶀ ᵲᵻᶇᵗᶋ 

 ɜ

 

 ɨ ᵿ ᵙᵦ ᵺᵲᵺᵭᵾᵉ  

¶ ᵱᶇᵗ ᵚᵲᵴᶇ ᵋᵬᵱᶁ  ᵧᵾᵪᵰᵾ ᵺᵾᵷᶁᵪ ᵬᵾᵪᶀ 

ᵺᵿᵻᵦᵗᶋ ᵻᵾᵦ ᵩᶁᵪᶇ ᵧᵾᵪ ᵮᵪᵾᵑᵗᶋ  

¶ ᵚᵲ, ᵿᵷ ᵱᵾᵴᵱ, ᵷᵾ ᵧ ᵺᵅ ᵧᵾ, ᵺᵾᵷ ᵞᵿᵪᵗ 

ᵗᵾᵱᵾ ᵴᵱᵻ ᵰᵾ ᵺᵾᵷᶁᵪ ᵬᵾᵪᶀᵴᶇ ᵻᵾᵦ ᵩᶁᵪᶇ 

ᵺᶁᵿᵷᵩᵾ ᵯᵑᵗᶋ 

¶ ᵚᵲ, ᵿᵷ ᵱᵾᵴᵱ, ᵷᵾ ᵧ ᵺᵅ ᵧᵾ, ᵺᵾᵷ ᵞᵿᵪᵗ 

ᵗᵾᵱᵾ ᵴᵱᵻ ᵰᵾ ᵺᵾᵷᶁᵪ ᵬᵾᵪᶀᵴᶇ ᵻᵾᵦ ᵩᶁᵪᶇ, 

ᵰᵿᵻᵪᵾᵷᵾᵲᶀ ᵷ ᵧᵾᵬᵪ ᵴᵙᵾᵱᵦᵗᵾ 

ᵿ ᵙᵦ ᵺᵲᵺᵭᵾᵉ ᵺ ᵷᵿ ᵩ ᵾᵪ ᵲ 

ᵇ ᵱᵾᵺ ᵯᵑᵗᶋ  

¶ ᵿ ᵙ βᵺᵲᵺᵭᵾᵉᵰᵾ ᵱᵾᵪ ᵬᶁᵱᵾ ᵑᵗᶋ  

¶ ᶥ .ᶅᶩ  ɥ ᵿᵦᵸᵦ ᵚᵲᵩᶁᵲᶀᵰᵾ 

ᵺᵾᵷᶁᵪᵬᵾᵪᶀᵺᵿᵻᵦᵗᶋ ᵻᵾᵦ ᵩᶁᵪᶇ ᵺᶁᵿᵷᵩᵾ 

ᵲᵻᶇᵗᶋ 

¶ ᶣ .ᵻᶡ  ᶅ ᵿᵦᵸᵦ ᵿᵷ ᵱᵾᵴᵱ, ᶩ .ɡᶣ  ɪ

ᵿᵦᵸᵦ ᵷᵾ ᵧ ᵺᵅ ᵧᵾ /  ɟ ᵿᵦᵸᵦ 

ᵺᵾᵷ ᵞᵿᵪᵗ ᵸᶌᵜᵾᵴᵱᵰᵾ ᵺᵾᵷᶁᵪ 

ᵺᵿᵻᵦᵗᶋ ᵻᵾᵦ ᵩᶁᵪᶇ ᵺᶁᵿᵷᵩᵾ ᵲᵻᶇᵗᶋ ɜ 

 

 ɩ ᵺᶁᵲᵿ ᵦ ᵬᵾᵪᶀᵰᵾ ᵬ ᵄᵜ ᵦᵧᵾ ᵱᶋᵙ   

¶ ᵈᵩᵾᵲᵯᶂᵦ ᵦᵲᵗᶋ ᵬᵾᵪᶀᵰᵾ ᵺᵷᶈᵗᶋ ᵬ ᵄᵜ 

ᵯᵑᵗᶋ  

¶ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀᵷᵾᵡ ᵺᶁᵲᵿ ᵦ ᵘᵾᵪᶇᵬᵾᵪᶀ 

ᵪᵯᵑᵗᶋ ᵇᵷ ᵧᵾᵰᵾ ᵚᵲᵾᵱᵺᶀ, ᵿᵷ ᵱᵾᵴᵱ, 

ᵺᵅᵚᵺᵅ ᵧᵾᵰᵾ ᵬᵾᵪᶀᵗᶋ ᵸᶁᵿ ᵗᵲᵥᵗᵾ ᵗᶁᵪᶈ 

ᵑᵗ ᵿᵷᵿᵩᵗᶋ ᵱᶋᵙ ᵙᵲᶇᵲ ᵰᵾ  ᵬᵾᵪᶀ ᵿᵬᵋᵪᶇ  

ᵙᵲᶇᵗᶋ  

¶ ᵚᵲᶇᵴᶁ ᵬᵾᵪᶀ ᵸᶁᵿ ᵗᵲᵥᵗᵾ ᵈᵷ ᵱᵗ 

ᵺᵾᵰ ᶀᵻ  ᵧᵾᵿᵪᵱ ᵮᵞᵾᵲᵰᵾ ᵋᵬᵴ ᵩ 

ᵯᵑᵗᵾ  

¶ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵗᶋ ᵬᵿᵝ ᵴᶋ ᵇ ᵱᵱᵪ 

ᵇᵪᶁᵺᵾᵲ  ɟ ᵿᵦᵸᵦ ᵚᵲᵻ  ᵲ  ɟ

ᵿᵦᵸᵦ ᵞᵪᵺᵅ ᵱᵾᵗᶋ ᵬᵾᵉᵬ ᵥᵾᵴᶀᵗᶋ  

ᵘᵾᵪᶇᵬᵾᵪᶀᵰᵾ ᵬ ᵄᵜ ᵬᶁᵙᶇᵗᶋ ᵝ ᶟ ᵷᵾ 

ᵚᵲᵩᶁᵲᶀᵰᵾ ᵬᵾᵉᵬ ᵥᵾᵴᶀᵗᶋ  

ᵘᵾᵪᶇᵬᵾᵪᶀᵰᵾ ᵬ ᵄᵜ χ ᵯᵑᵗᶋ ᶟ  

¶ ᵻᵾᵴ ᵘᵾᵪᶇᵬᵾᵪᶀᵰᵾᵗᶋ н ᶁᵿ ᵗᵲᵥ ᵙᵪ  

ᵺ ᵷ ᵩᵰᵾ ᵚᵲᵾᵱᵿᵺ ᵦᵻᵰᵾ .ᵻᶪ  ɨ

ᵚᵲᵩᶁᵲᶀᵴᶇ ᵺᵄᵩᶈ ᵸᶁᵿ ᵗᵲᵥ ᵙᵪ  ᵙᵲᶇᵗᶋ, 

.ɡᶡ  ɡ ᵿᵦᵸᵦ ᵚᵲᵩᶁᵲᶀᵴᶇ ᵗᵿᵻᵴᶇᵗᵾ ᵻᵄ 

ᵙᵪ  ᵙᵲᶇᵗᵾ  ᵝᵪᶍ ᶟ 
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. 

ᵺᵅ. 

ᵬᶂᵥ  ᵺᵲᵺᵭᵾᵉᵗᵾ ᵺᶂᵜᵗᵻ ᵿᵷ ᵰᵾᵪ ᵇᵷ ᵧᵾ ᵗᶈ ᵭᵱᵦ 

¶ ᵘᵾᵪᶇᵬᵾᵪᶀᵰᵾᵗᶋ ᵸᶁᵿ ᵗᵲᵥ ᵙᵪ  

ᵺ ᵷ ᵩᵰᵾ ᵿᵷ ᵱᵾᵴᵱ ᵦᵻᵰᵾ .ɭ  ʝ   

ᵿᵦᵸᵦ ᵿᵷ ᵱᵾᵴᵱᵻ ᵴᶇ ᵸᶁᵿ ᵗᵲᵥ 

ᵙᵪ  ᵙᵲᶇᵗᶋ ᶟ 

¶ ᵘᵾᵪᶇᵬᵾᵪᶀᵰᵾᵗᶋ ᵸᶁᵿ ᵗᵲᵥᵗᵾ 

ᵺ ᵷ ᵩᵰᵾ ᵷᵾ ᵧ ᵺᵅ ᵧᵾᵻ ᵗᶋ ᵦᵻᵰᵾ 

ᶦ .ᵻᶣ  ɪ    ᵿᵦᵸᵦ ᵷᵾ ᵧ ᵺᵅ ᵧᵾᵻ ᵴᶇ 

ᵸᶁᵿ ᵗᵲᵥ ᵙᵪ  ᵙᵲᶇᵗᶋ  

 ɪ ᵷ ᵝ ᵲ ᵺᶁᵲᵿ ᵦ ᵘᵾᵪᵾᵗᶋ ᵱᶋᵙ  

¶ ᵚᵲᵗᶋ ᵯᵾ ᵺᵾ, ᵻᶋᵡᵴ ᵦᵧᵾ ᵲᶇ ᶁᵲᶇ ᵡᵻ  ᵺᵭᵾ 

ᵲᵻᶇᵗᶋ ᵲ ᵷᵾᵺᶀ ᵦᵧᵾ ᵺᵣᶇᵙᵴᶇᵗᶋ ᵘᵾᵪᵾ 

ᵪᵘᵾᵪᶇ / χ ᵮᶇ ᵪᶇ   

¶ ᵘᵾᵪᵾ ᵬᵗᵾᵋᵪᶇ ᵲ ᵘᵾᵪᶇ ᵯᵾᵄᵣᵾ ᵺᵭᵾ ᵪᶁᵗᵾ 

ᵺᵾᵧᶈ ᵘᵾᵪᶇᵗᶁᵲᵾ / ᵿᵬᵋᵪᶇ ᵬᵾᵪᶀ ᵝᶋᵬᶇᵲ 

ᵲᵾᵘᶇᵗᶋ   

¶ ᵭᵴᵭᶁᵴ ᵦᵧᵾ ᵘᵾᵪᶇᵗᶁᵲᵾᵻ  ᵲᵾ ᶋᵺᵅᵙ ᵺᵭᵾ 

ᵙᵲᶇᵲ ᵑᵷᵅ ᵬᵗᵾᵑᵲ,ᵦᵦᵾᵑᵲ ᵘᵾᵪᶇ ᵘᶁᵷᵾᵋᵪᶇ  

ᵙᵲᶇᵗᶋ 

¶ ᵺᶁᵲᵿ ᵦ ᵘᵾᵪᵾᵗᶋ ᵴᵾᵿᵙ ᵗᵾᵱ ᵨᵴ ᵙᵢᵪ  

ᵙ ᵲ  ᵗ ᵦᶀᵰᵾ ᵜᶌᵰᵾᵿᵺᵗ ᵬᵰᵾ ᵇᵪᶁᵙᵰᵪ 

ᵪᶇ  ᵙᵲᶇᵗᶋ   

¶ ᵱᶀ ᵺᶁᵜᵗᵻ ᵰᵾ ᵘᵾᵺ ᵷ ᵱᶋᵞᵪᵾ 

ᵗᶃᵱᵾᵗᶋ ᵰᵰᵾ ᵺᶂᵜᵪᵾ ᵪᵿᵴᵉᵑᵗᶋ; 

ᵝᶁ ᶈ ᵇ ᵱᵱᵪ ᵙ ᵲ ᵺᶂᵜᵪᵾ ᵿᵴᵪᶁ ᵬᵪ  ᶟ  

 

 

 ᵻ ᵚᵲᵾᵱᵿᵺ ᵑᵷᵅ ᵺᵅ ᵧᵾᵙᵦ ᵺᵲᵺᵭᵾᵉ   

¶ ᵚᵲ, ᵿᵷ ᵱᵾᵴᵱ, ᵺᵅᵚᵺᵅ ᵧᵾ ᵿᵯ  ᵦᵧᵾ 

ᵮᵾᵿᵻᵲ ᵺᵭᵾ ᵲᵻᶇᵗᶋ  

¶ ᵿᵷ ᵱᵾᵴᵱ, ᵺᵅᵚᵺᵅ ᵧᵾ ᵦᵧᵾ ᵺᵾᵷ ᵞᵿᵪᵗ 

ᵸᶌᵜᵾᵴᵱᵻ ᵰᵾ ᵰᵿᵻᵪᵾᵷᵾᵲᶀᵰᵾ ᵱᶋᵙ 

ᵙ ᵲᵑᵗᵾ ᵱᵾᵿᵪᵡ ᵲ ᵱᵾᵣ ᵷᵾ ᵇ ᵱ 

ᵺᵾᵩᵪᵻ ᵗᶋ ᵺᵭᵾᵉ ᵑᵷᵅ ᵿᵷᵺᵞ ᵪ ᵙᵪ  

ᵷᶈ ᵾᵿᵪᵗ ᵷ ᵧᵾ ᵯᵑᵗᶋ  

¶ ᵚᵲ, ᵈᵄᵙᵪ ᵑᵷᵅ ᵿᵷ ᵱᵾᵴᵱ, ᵺᵅᵚᵺᵅ ᵧᵾᵮᵾᵡ 

ᵿᵪ ᵗᵪᶇ ᵭᶋᵻᶋᵲᵴᵾᵊ ᵗᶁᵿᵻᵪᶇ ᵲ ᵪᵗᶁᵿᵻᵪᶇ  

ᵮ ᵙ ᵗᵲᵥ ᵙᵲᶀ ᵦᶀ ᵭᶋᵻᶋᵲᵗᶋ ᵺᵰᶁᵜᶀᵦ 

ᵷ ᵧᵾᵬᵪ ᵙᵲᶇᵗᶋ   

¶ ᵚᵲ, ᵈᵄᵙᵪ ᵑᵷᵅ ᵿᵷ ᵱᵾᵴᵱ, ᵺᵅᵚᵺᵅ ᵧᵾᵮᵾᵡ 

ᵿᵪ ᵗᵪᶇ ᵭᶋᵻᶋᵲ ᵬᵾᵪᶀᵗᶋ ᵺᶁᵲᵿ ᵦ 

ᵿᵪ ᵗᵾᵺᵪ ᵯᵑᵗᶋ  

¶ ᵇ ᵬᵦᵾᵴ, ᵋ ᶋᵙ, ᵗᵾᵴᵗᵾᵲᵘᵾᵪᵾᵮᵾᵡ 

ᵿᵪ ᵗᶇᵗᶋ ᵭᶋᵻᶋᵲᵗᶋ ᵺᶁᵲᵿ ᵦ ᵺᵅᵗᵴᵪ, 

ᵿᵪ ᵗᵾᵺᵪ ᵦᵧᵾ ᵿᵷᵺᵞ ᵪ ᵺᶋᵻᶀ ᵺᵅ ᵧᵾᵴᶇ 

ᵙᵪ  ᵙᵲᶇᵗᶋ   

¶ ᵋᵬᵱᶁ  ᵦ ᵲᵗᵾᵴᶇ ᵬᵸᶁᵬᵅ ᶀᵗᶋ ᵙᶋᵢ ᵦᵧᵾ  

ᵘᶋᵲ / ᵰᵴᵰᶂ  ᵷ ᵧᵾᵬᵪ ᵙᵪ  ᵙᵲᶇᵗᶋ   

¶ ᵯᵾ ᵺᵾ ᵗᶋᵢᵾᵰᵾ ᵻᵾᵷᵾ ᵕᵻᶋᵲᵨᶋᵻᶋᵲ ᵪᶇ 

ᵋᵿᵜᵦ ᵷ ᵧᵾ ᵦᵧᵾ ᵩᶁᵷᵾᵄ ᵲᵿᵻᵦ ᵜᶁ ᵻᶋᵗᶋ 

ᵱᶋᵙ ᵯᵑᵗᶋ  

¶ ᵚᵲᵾᵱᵺᶀ ᵦᵻᵰᵾ  ᵗᶇᵻᶀ ᵚᵲᵬ ᵲᵷᵾᵲᵴᶇ 

ᵰᵾ   ᵗᶁᵿᵻᵪᶇ ᵲ ᵪᵗᶁᵿᵻᵪᶇ ᵭᶋᵻᶋᵲ 

ᵝᶁ ᵾᵋᵪᶇ ᵙᵲᶇᵗᵾ ᵝᵪᶍ  / ᵭᶋᵻᶋᵲ 

ᵷ ᵧᵾᵬᵪᵗᵾ ᵴᵾᵿᵙ ᵷᶈ ᵾᵿᵪᵗ 

ᵷ ᵧᵾ ᵝᶈᵪ 

¶ ᵚᵲ, ᵈᵄᵙᵪ ᵑᵷᵅ ᵿᵷ ᵱᵾᵴᵱ, 

ᵺᵅᵚᵺᵅ ᵧᵾᵮᵾᵡ ᵿᵪ ᵗᵪᶇ ᵭᶋᵻᶋᵲᵬᵾᵪᶀᵗᶋ 

ᵺᶁᵲᵿ ᵦ ᵿᵪ ᵗᵾᵺᵪᵗᶋ ᵷ ᵧᵾᵬᵪ ᵪ 

ᵺᵗᶇᵗᶋ ᵝᶈᵪ  

¶ ᵇ ᵬᵦᵾᵴ, ᵋ ᶋᵙ, ᵗᵴᵗᵾᵲᵘᵾᵪᵾᵮᵾᵡ 

ᵿᵪᵺᵗᶇᵗᶋ ᵭᶋᵻᶋᵲᵗᶋ ᵺᶁᵲᵿ ᵦ ᵺᵅᵗᵴᵪ, 

ᵿᵪ ᵗᵾᵺᵪ ᵦᵧᵾ ᵿᵮᵺᵞ ᵪ ᵪ ᵺᵗᶇᵗᶋ 

ᵝᶈᵪ  ᶟ  

¶ ᵙᶋ iᵺᶁᵩᵾᵲᵗᵾ ᵗᵾᵱ ᵰ ᵬᵲ ᵬᵲᵾᵙᵦ 

ᵦᵷᵲᵴᶇ ᵙᵪ  ᵙᵲᶇᵗᵾ ᵝᵪᶍ  

 

 ʝ ᵷᵾᵦᵾᵷᵲᵿᵥᵱ ᵺᵲᵺᵭᵾᵉ   

¶ ᵙᵾᵋᵄ  ᵡᶋᵴ, ᵪᵙᵲ ᵑᵷᵅ ᵜᶌᵦᵾᵲᵾ ᵈᵨᶀ 

ᵺᵾᵷ ᵞᵿᵪᵗ ᵧᵾᵪᵻ ᵗᶋ ᵺᵲᵺᵭᵾᵉᵗᶋ 

ᵴᵾᵿᵙ ᵺᵲᵺᵭᵾᵉ ᵺᵿᵰᵿᵦ ᵙᵢᵪ ᵯᵑᵗᶋ  

¶ ᵢᶋᵺ ᵦᵧᵾ ᵦᵲᵴ ᵭᶋᵻᶋᵲ ᵷ ᵧᵾᵬᵪᵗᶋ 

ᵴᵾᵿᵙ ᵷᶈ ᵾᵿᵪᵗ ᵦᵷᵲᵴᶇ ᵤᵴ ᵿᵪᵗᵾᵺ 

ᵦᵧᵾ ᵱᵾ ᵣ ᵭᵴ ᵺᵾᵉᵡᵗᶋ ᵿᵪᵰᵾ ᵥ 

ᵙ ᵲᵑᵗᶋ ᵝᶈᵪ  
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. 

ᵺᵅ. 

ᵬᶂᵥ  ᵺᵲᵺᵭᵾᵉᵗᵾ ᵺᶂᵜᵗᵻ ᵿᵷ ᵰᵾᵪ ᵇᵷ ᵧᵾ ᵗᶈ ᵭᵱᵦ 

¶ ᵚᵲᵾᵱᵺᶀ ᵦᵧᵾ  ᵺᵅ ᵧᵾᵙᵦ ᵦᵻᵰᵾ i ᶋᵺ ᵦᵧᵾ 

ᵦᵲᵴ ᵭᶋᵻᶋᵲ ᵷ ᵧᵾᵬᵪᵗᶋ ᵈᵷ ᵱᵗᵦᵾ 

ᵇᵪᶁᵺᵾᵲ ᵋᵬᵱᶁ  ᵿᵷᵿᵩᵗᶋ ᵱᶋᵙ ᵯᵑᵗᶋ   

¶ ᵰᵾᵪᵷ ᵰᵴᵰᶂ ᵗᶋ ᵷ ᵧᵾᵬᵪᵗᵾ ᵻᵗᵰᵾ 

ᵷᵿ ᵧᵦ ᵺᶇᵿ ᵡᵗ ᵾ ᵗ ᵰᵾ ᵞᶋᵿᵣᵑᵗᶋ, 

ᵬ  ᵷᵾᵡᵲᵿᵺᵴ ᵜᵬ  ᵴᵙᵾᵱᵦ ᵇ ᵱ 

ᵋᵬᵱᶁ  ᵿᵷᵿᵩᵗᶋ ᵱᶋᵙ ᵯᵑᵗᶋ  

¶ ᵪᵙᵲ ᵷᵾ ᵪᵙᵲᶋ ᵰᶁᵘ ᶇ ᵰᵾ ᵢᶋᵺ 

ᵭᶋᵻᶋᵲᵰᶈᵴᵾ ᵷ ᵧᵾᵬᵪᵗᵾ ᵴᵾᵿᵙ 

ᵱᵾᵿᵪᵡᵲᶀ ᵱᵾ ᵣ ᵭᵴ ᵺᵾᵉᵡᵗᶋ ᵬᵿᵻᵜᵾᵪ 

ᵙᵲᶀ ᵿᵪᵰᵾ ᵥᵗᶋ ᵱᶋᵞᵪᵾ ᵦᵞᶁ ᵰᵾ ᵯᵑᵗᶋ 

ᵷᵿ ᵧᵦ ᵤᵴ ᵥᵾᵴᶀ (ᵰᵾᵪᵷ ᵰᵴᵰᶂ  

ᵭᶋᵻᶋᵲ ᵷ ᵧᵾᵬᵪ ᵷᵾ ᵷᶈ ᵾᵿᵪᵗ ᵭᶋᵻᶋᵲ 

ᵬᵾᵪᶀᵗᶋ ᵸᶋᵩᵪ ᵥᵾᵴᶀ ᵱᶋᵞᵪᵾ β ᵞᶁ ᵰᵾ 

ᵯᵑᵗᶋ   

 

.ɨᶅ.   ᵘᵾᵪᶇᵬᵾᵪᶀ β ᵧᵾ ᵺᵲᵺᵭᵾᵉᵗᶋ ᵰᶌᵞᶁᵨᵾ ᵥᵾᵴᶀ ᵦᵧᵾ ᵿᵷᵿᵩ: 

ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ ᵻᵾᵴ ᵺᵅᵜᵾᵴᵪᵰᵾ ᵗᶁᵪᶈᵬᵿᵪ ᵘᵾᵪᶇᵬᵾᵪᶀ  ᵥᵾᵴᶀᵗᶋ ᵪᵲᵻᶇᵗᶋ ᵇᵮ ᵧᵾ ᵝ ᶟ ᵻᵾᵴ 

ᵿᵪᵰᵾ ᵥᵿᵩᵪᵰᵾ ᶢ ᵮᶃᵻᵦ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵈᵱᶋᵞᵪᵾᵻ ᵲᵻᶇᵗᶋ ᵝᶟ ᵞᵺᵮᵾᵡ ᵬᵿᵴᵗᵾᵗᵾ ᵺᵮᶈ ᵚᵲᵩᶁᵲᶀᵻ ᵴᶇ ᵺᶇᵷᵾ ᵿᵴᵪ 

ᵺ ᶇ ᵝᵪ ᶟ  

ᵦᵾᵿᵴᵗᵾ 3 -1 1 :  ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  ᵿᵮᵦ ᵲᵦ u ᵾᵪᶇᵬᵾᵪᶀᵗᶋ b ᵷ ᵧᵾ 

. 

ᵺᵅ. 

ᵾᵿᵷᵿᵩᵗ 

ᵿᵷᵗ ᵬ 

ᵥᵾᵴᶀᵗᶋ 

ᵺ ᵱᵾ 

ᵚᵲ ᵈᵄᵙᵪᵰᵾ ᵿᵪᵞᶀ ᵩᵾᵲᵾ 

ᵞᵣᵾᵪ ᵯᵑᵗᶋ ᵞᵪᵺ ᵱᵾ 

ᵺᵾᵷ ᵞᵿᵪᵗ ᵩᵾᵲᵾ ᵾᵲᵾ 

ᵴᵾᵯᵾᵿ ᵷᵦ ᵞᵪᵺ ᵱᵾ 
ᵸᶋᵩᵪ 

ᵗᶇ ᵗᶋ 

ᵋᵬᵴ ᵩᵦᵾ 

ᵨᵺᵾᵗᶋ 

ᵨᶂᵹᵥ 

ᵪᵯᵑᵗᶋ 

ᵲᵾᵺᵾᵱᵿᵪᵗ 

ᵨᶂᵹᵥ 

ᵪᵯᵑᵗᶋ ᵺᶁᵜᵾ ᵩᵾᵲᵾ 
ᵺᶀᵿᵰᵦ 

ᵺᶁᵜᵾ ᵩᵾᵲᵾ 
ᵺᶁᵜᵾ ᵩᵾᵲᵾ 

ᵺᶀᵿᵰᵦ 

ᵺᶁᵜᵾ ᵩᵾᵲᵾ 

   ᵞᵪᵺ ᵱᵾ ᵞᵪᵺ ᵱᵾ ᵞᵪᵺ ᵱᵾ ᵞᵪᵺ ᵱᵾ 
ᵥᵾᵴᶀᵗᶋ 

ᵺ ᵱᵾ 

ᵥᵾᵴᶀᵗᶋ 

ᵺ ᵱᵾ 

ᵥᵾᵴᶀᵗᶋ 

ᵺ ᵱᵾ 

 ɡ ᵾᵿᵯᵡᶀ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɥ ᵬᵿ ᵬᵛ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɨ ᵷᵺᵾ ᵦᶇᵬᵾᵪᶀ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɩ
ᵉ ᵬᶋᵿ ᵣᵛ 

ᵬᶋᵘᵲᶀ 
 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɪ
ᵺᶋᵴᵾᵲ 

ᵬᵿ ᵬᵛ 
 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ᵻ ᵿᵰᵿ ᵦ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ᵞ ᵰᵾ $  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 

ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᶦᶣᶢᶧ ᵚᵲᵩᶁᵲᶀᵰ ᵱᶇ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ 

ᵦᵱᵾᵲᶀᵗᶋ ᵰᵰᵾ ᵯᵑᵗᶋ ᵺᵷ ᶇᵥ ᵇᵪᶁᵺᵾᵲ ᵚᵲᵾᵱᵺᶀ ᵸᶌᵜᵾᵴᵱᵗᶋ ᵇᵷ ᵧᵾ ᵦᵬᵿᵺᵴᵰᵾ ᵨᶇᵘᵾᵑ ᵷᵰᶋᵿᵞᵰᵗᶋ 

ᵯᶇ ᵡᵱᶋ ᶟ ᵞᵺᵇᵪᶁᵺᵾᵲ ᶦ  ɨᵚᵲᵩᶁᵲᶀᵻ ᵰᵾ ᵰᵾ  ᵴᵺ нᶌᵜᵾᵴᵱ ᵝᵪᶍ ᵯᵪᶇ ᶥᶦᶧᶥ ᵚᵲᵩᶁᵲᶀᵻ ᵰᵾ ᵴᵱᵾᵮ 
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ᵺᵿᵻᵦᵗᶋ ᵘᵾ ᵡᶇ ᵸᶌᵜᵾᵴᵱ ᵝᵪᶍ ɜ ᵺᵷ ᶇᵥ ᵇᵪᶁᵺᵾᵲ ᶥᶩ ɪᵚᵲᵩᶁᵲᶀᵰᵾ ᵸᶌᵜᵾᵴᵱ ᵪᶈ ᵪᵯᵑᵗᶋ ᵨᶇᵿᵘ ᵝ ᶟ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  ᵲᵻᶇᵗᵾ ᵿᵮᵿᵯ  ᵗᵾᵲᵗᵾ ᵿᵷᵿᵩᵻ ᵰᵾ ᵈᵩᵾ ᵲᵦ ᵸᶌᵜᵾᵴᵱᵻ ᵗᶋ ᵇᵷ ᵧᵾ ᵦᵴᵗᶋ ᵦᵾᵿᵴᵗᵾᵰᵾ 

ᵨᶇᵿᵘ ᵝ ᶟ н ᶌᵜᵾᵴᵱᵗᶋ ᵿᵷ ᵦᶃᵦ ᵿᵷᵷᵲᵥ ᵇᵪᶁᵺᶂᵜᶀᵰᵾ ᵲᵾᵿᵘᵑᵗᶋ ᵝ ᶟ 

 

ᵦᵾᵿᵴᵗᵾ 3 -1 2 :  ᵪᵙᵲᵬᵾᵿᵴᵗᵾ  ᵿ ᵧᵦ ᵺᵲᵺᵭᵾᵊᵗᶋ b ᵷ ᵧᵾ 

. ᵺᵅ. ᵜᵬ ᵗᶋ ᵗᵾᵲ ᵚᵲᵩᶁᵲᶀ % ᵞᵪᵺ ᵱᵾ % 

 ɡ ᵴᵺ ᶦ  ɨ .ɡᶡ  ɡ ᶤᶡ ɭ .ɟᶪ  ᶅ

 ɥ ᵬᶋᵇᵲ ᵴᵺ ᶥᶦᶧᶥ ᶩ .ʝ  ɪ ᶣᶨᶤᶨᶤ ᶩ .ɭᶡ  ʝ

 ɨ ᵗ ᵬᶋᵿ ᵡᵛ ᶢ  ɭ .ɟᶤ  ɩ ᶦ  ɨ .ɟᶢ  ʝ

 ɩ ᵱᵾ ᵱᵾᵮ ᵺᵿᵻᵦᵗᶋ ᵘᵾ ᵣᶇ ᵜᵬ ᶪ  ʝ .ɡᶩ  ᵻ ᶦᶥ ᵻ .ɡᶨ  ᵻ

 ɪ ᵦᶈ ᵲᵑᵗᶋ ᵜᵬ  ɟ  ɟ  ɟ  ɟ

 ᵻ ᵮᵾᵿ ᵡᵪ  ɟ  ɟ  ɟ  ɟ

 ʝ ᵝᶈᵪ ᶥᶩ ɪ .ᶅᶣ  ᶅ ᶣᶩᶡᶣ .ᶅᶡ  ɡ

 ᵞ ᵰᵾ ᶦᶣᶢᶧ ᶢᶡ ɟ ᶤᶢᶡᶩᶣ ᶢᶡ ɟ

 

ᵱᵺ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵲᵻᶇᵗᵾ ᵚᵲᵾᵱᵺᶀ ᵸᶌᵜᵾᵴᵱᵻ ᵮᵾᵡ ᵿᵪ ᵗᵪᶇ ᵰᵾᵪᵷ ᵰᵴᵰᶂᵞ ᵱ ᵭᶋᵻᶋᵲ ᵷ ᵧᵾᵬᵪ 

ᵙᵪ  ᵺ ᵨᵯ ᵰᵾ ᶣᶣᶪᶢ ᵚᵲᵩᶁᵲᶀᵴᶇ ᵷᵿ ᵧᵦ ᵰᵾᵪᵷ ᵰᵾᵴᵰᶂγ ᵱ ᵭᶋᵻᶋᵲ ᵷ ᵧᵾᵬᵪ (Fecal Sludge 

Management-FSM) ᵦ ᵲᵗᵾ b ᵬᵪᵾᵑᵗᶋ ᵬᵾᵉᵱᶋ ᶟ ᵚᵲᵩᶁᵲᶀᵴᶇ ᵤᵴ ᵺᵿᵻᵦᵗᶋ ᵭᶋᵻᶋᵲᵬᵾᵪᶀ ᵸᶋᵩᵪ ᵗᶇ ᵰᵾ 

ᵇ ᵪᶋ ᵚᵲᵗᶋ ᵭᶋᵻᶋᵲ ᵬᵾᵪᶀ ᵬᵢᵾᵋᵪᶇ ᵙᵲᶇᵗᶋ ᵬᵾᵉᵑ  χɜ  ᵱᵺᶈ ᵙᵲᶀ ᵺᶇᵿ ᵡᵗ ᵾᵅᵗ ᵯᵑᵗᶋ ᵸᶌᵜᵾᵴᵱ ᶦ  ɨᵚᵲᵩᶁᵲᶀᵰᵾ 

ᵲ ᵨᶁᵊ ᵘᵾ ᵣᶇ ᵸᶌᵜᵾᵴᵱ ᵲᵻᶇᵗᶋ ᶢᶪᶤᶩ ᵚᵲᵩᶁᵲᶀ  ᵬᵾᵉᵱᶋ ᶟ 

ᵦᵾᵿᵴᵗᵾ 3 -1 3 :  ᵰᵾᵪᵷ ᵰᵴ-ᵰᶁ ᵞ ᵱ ᵭᶋᵻᶋᵲ ᵷ ᵧᵾᵬᵪ ᵿᵷᵗ ᵬᵻ 

. ᵺᵅ. ᵜᵬ ᵗᶋ ᵗᵾᵲ ᵚᵲᵩᶁᵲᶀ ᵞᵪᵺ ᵱᵾ 

 ɡ ᵝᶈ.χ χ ᵯᵑᵗᶋ ᶪᶤ ɩ ᶦᶦᶡᶧ 

 ɥ ᵘᵾ ᵣᶇ  ɟ  ɟ

 ɨ ᵨᶁᵊ ᵘᵾ ᵣᶇ ᶢᶪᶤᶩ ᶢᶢᶦᶡᶧ 

 ɩ ᵺᶇᵿ ᵡᵗ ᵾ ᵗ ᶦ  ɨ ᶣᶣ ᶅ

 ɪ ᵑᵭᵑᵺᵑᵰ ᶣᶣᶪᶢ ᶢᶤᶩᶥᶢ 

 ᵻ ᵤᵴ ᵺᵿᵻᵦᵗᶋ ᵭᶋᵻᶋᵲᵬᵾᵪᶀ ᵸᶋᵩᵪ ᵗᶇ  ɟ  ɟ

 ʝ ᵘᶁ ᵴᵾ ᵢᵾᵋᵄ  ɟ  ɟ

 ᵞ ᵰᵾ ᶦᶣᶢᶧ ᶤᶢᶡᶩᶣ 

 ᵰᵾᵪᵷ ᵰᵴ-ᵰᶁ ᵞ ᵱ ᵭᶋᵻᶋᵲ ᵷ ᵧᵾᵬᵪ ᵿᵷᵗ ᵬᵻ 
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ᵿ  ᴥ3 -5 : ᵰᵾᵪᵷ ᵰᵴ-ᵰᶁ ᵞ ᵱ ᵭᶋᵻᶋᵲ ᵷ ᵧᵾᵬᵪ ᵿᵷᵗ ᵬᵻ 

.ɨᶢᶡ.   ᵰᶌᵞᶁᵨᵾ ᵥᵾᵴᶀᵗᶋ ᵺᶁᵜᵾ ᵬᵪᵾ ᵲ ᵨᵙᶋᵬᵪᵾᵗᶋ ᵇᵷ ᵧᵾ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵲ ᵥᵾᵴᶀᵻ ᵗᶋ ᵿᵷ ᵦᶃᵦ ᵺᶁᵜᵾ ᵬᵪᵾ ᵲ ᵨᵙᶋᵬᵪᵾ ᵿᵦᵷᶇᵨᵪᵗᶋ ᵴᵾᵿᵙ ᵲ ᵗᶋ ᵲᵛ ᵥᵾᵴᶀᵴᵾᵊ 

ᵲᵾ ᶋᵺᵄᵙ ᵮᶁ ᵪᵗᶋ ᵴᵾᵿᵙ ᵗᶃᵬᵱᵾ ᵦᵴᵗᵾ ᵨᶁᵊ ᵿᵦᵷᶇᵨᵪᵻ   http://nwash.gov.np/documents ᵷᶇᵮ ᵬᶇᵞᵰᵾ 

ᵻᶇᵪᶁ ᵻᶋᵺᶍ  ɜ 

¶ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀ ᵺᶁᵜᵾ ᵬᵪᵾ ᵲ ᵨᵙᶋᵬᵪᵾᵗᶋ ᵴᵾᵿᵙ M&E ᵘᵾᵗᵾ 

¶ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ ᵷᵾᵺ ᵺᶇᵷᵾᵻ ᵗᶋ ᵺᶁᵜᵾ ᵬᵪᵾ ᵲ ᵨᵙᶋᵬᵪᵾᵗᶋ ᵇᵷ ᵧᵾ 

.ɨᶢᶡ.ᶢ.   ᵘᵾᵪᶇᵬᵾᵪᶀᵗᶋ  ᵰᵰ ᵦ  bᵷ ᵧᵾ 

ᵰᶌᵞᶁᵨᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀᵻ ᵗᶋ ᵇ ᵱᵱᵪ ᵙᵨᵾ  ᵇᵬᵪᵾᵉᵑᵗᶋ NWASH MIS ᵿᵷᵿᵩ ᵇᵪᶁᵺᵾᵲ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  
ᵲᵻᶇᵗᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀᵻ ᵗᶋ ᵷᵦ ᵰᵾᵪ ᵇᵷ ᵧᵾ ᵗ ᵦᶋ ᵝ ᵲ ᵦᶀ ᵥᵾᵴᶀᵻ ᵴᵾᵊ ᵗᶁᵪ ᵦᵲᵗᶋ ᵰᵰ ᵦ ᵈᵷ ᵱᵗ 

ᵝ ᵺᶋ ᵗᶋ ᵬ ᵲᵯᵾᵹᵾ ᵺᵿᵻ βᵿᵮ ᵦᶃᵦ ᵞᵾᵪᵗᵾᵲᶀ http://nwash.gov.np/documents  ᵮᵾᵡ ᵾ  ᵙᵪ  ᵺ ᵗ ᵝ 

ᶟ ᵰᶌᵞᶁᵨᵾ ᵥᵾᵴᶀᵻ ᵗᶋ ᵺᶁᵜᵾ ᵬᵪᵗᶋ ᵇᵷ ᵧᵾ ᵇ ᵱᵱᵪ ᵙᵨᵾ  ᵺᵾᵰᵾ ᵱ ᵰᵰ ᵦ, ᵢᶁᵴᶋ ᵰᵰ ᵦ ᵷᵾ ᵬᶁᵪ ᵪ ᵰᵾ ᵥ ᵇᵧᵷᵾ 

ᵬᶁᵪ ᵧᵾ ᵬᵪᵾ ᵪᶈ ᵗᶇ ᵙᵪᶁ  ᵬᵪ  ᵻᶋ ᵺᵷᶈ ᵞᵾᵪᵗᵾᵲᶀ ᵺᵷᵗᵴᶇ ᵇᵷᵴᶋᵗᵪ ᵙ ᵲ NWASH MIS ᵿᵷᵿᵩᵰᵾ ᵿᵷ  ᵙᵲᶇ 

ᵇᵪᶁ ᵬ ᵻᵲᶇᵗ ᵥᵾᵴᶀᵗᶋ ᵰᵰ ᵦ ᵇᵷ ᵧᵾ ᵾᵦ ᵝ ᶟ 

ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵯ ᵲ ᵺᵅᵜᵾᵴᵪᵰᵾ ᵲᵻᶇᵗᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀᵻ ᵗᶋ NWASH MIS ᵮᵾᵡ ᵾ  ᵦ ᵱᵾᵅᵗ  

ᵿᵷ ᵴᶇᵹᵥ ᵙᵨᵾ  ᵺᶁᵜᵾ ᵬᵪᵗᶋ ᵇᵷ ᵧᵾ ᵿᵪ ᵇᵪᶁᵺᵾᵲᵗᶋ ᵨᶇᵿᵘ ᵝ ᶟ 

ᵰᵾᵧᶀᵗᶋ ᵦᵾᵿᵴᵗᵾᵗᶋ ᵨᶇᵿᵘᵑ ᵇᵪᶁᵺᵾᵲ ᵻᵲᶇᵗ ᵰᶌᵞᶁᵨᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵈᵱᶋᵞᵪᵾᵻ ᵗᶋ ᵰᵰ ᵦᵗᶋ ᵗᵾᵲᵗᶋ ᵿᵷ ᵦᶃᵦ 

ᵬ ᵲᵯᵾᵹᵾ, ᵺᶂᵜᵗ ᵲ ᵾ ᵾ ᵗᵗᶋ ᵇᵷ ᵧᵾ ᵾᵿᵷᵿᵩᵗ ᵰᵾᵙ ᵨᵸ ᵪᵗᶋ ᵺᶁᵜᵾ ᵬᵪᵾ ᵲ ᵨᵙᶋᵬᵪᵾᵗᶋ 

http://nwash.gov.np/documents ᵰᵾ ᵋᵬᵴ ᵩ ᵝ ᶟ ᵺᵰᶁ ᵰᵾ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ ᵺᵅᵜᵾᵿᵴᵦ 

ᵘᵾᵪᶇᵬᵾᵪᶀ ᵈᵱᶋᵞᵪᵾᵻ ᵗᶋ ᵰᵰ ᵦᵗᶋ ᵇᵷ ᵧᵾ, ᵺᵅ ᵱᵾ, ᵩᵾᵲᵾᵻ ᵗᶋ ᵇᵷ ᵧᵾ ᵲ ᵴᵾᵯᵾᵿ ᵷᵦ ᵞᵪᵺᵅ ᵱᵾ β ᵴᵗᶋ 

ᵦᵾᵿᵴᵗᵾ ᵦᶁᵦ ᵙ ᵲᵑᵗᶋ ᵝ  
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.ɑᵺᵅ. ᵇᵷ ᵧᵾ 
ᵿ ᵗᵰᵻ 

ᵴᵾᵯᵾᵿ ᵷᵦ ᵞᵪᵺ ᵱᵾ 

ᵞ ᵰᵾ ᵺᶁᵜᵾ ᵩᵾᵲᵾ ᵺᶁᵜᵾ ᵪᵯᵑᵗᵾ ᵩᵾᵲᵾ 

ᵺ ᵱᵾ ᵞ ᵰᵾ % ᵺ ᵱᵾ ᵞ ᵰᵾ % ᵺ ᵱᵾ ᵞ ᵰᵾ % 

 ɡ ᵯᶌᵿᵦᵗ ᵬᵰᵾ ᵲᵾ ᶋ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɥ ᵺᵾᵪᶋ ᵰᵰ ᵦ ᵈᵷ ᵱᵗ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɨ ᵢᶂᵴᶋ ᵰᵰ ᵦ ᵈᵷ ᵱᵗ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɩ ᵬᶁᵪ: ᵿᵪᵰᵾ ᵥ ᵙ  χᵈᵷ ᵱᵗ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɪ ᵬᶁᵪ ᵧᵾ ᵬᵪᵾ ᵙ  χᵈᵷ ᵱᵗ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ᵞ ᵰᵾ  ɟ ᶢᶡ ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 

.ɨᶢᶡ.ᶤ.    ᵺᵲᵺᵭᵾᵉᵗᶋ  ᵰᵰ ᵦ  bᵷ ᵧᵾ   

ᵺᵲᵺᵭᵾᵉ ᵺᶇᵷᵾ ᵺᶁᵿᵮᵩᵾᵗᶋ ᵰᵰ ᵦᵗᶋ ᵜᵜᵾ  ᵙᵨᵾ  ᵿᵷᵸᶇᵹ ᵙᵲᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ b ᵦᵙ ᵦ ᵰᵾᵪᵷ ᵰᵴᵰᶂ ᵞ ᵱ ᵭᶋᵻᶋᵲ, 

ᵢᶋᵺ ᵭᶋᵻᶋᵲ ᵦᵧᵾ ᵭᶋᵻᶋᵲ ᵬᵾᵪᶀ ᵷ ᵧᵾᵬᵪ ᵇᵷ ᵧᵾ ᵗᶇ ᵗ ᵦᶋ ᵝ  ᵯ ᶇ ᵷᶁᵿᵟ ᵝ ᶟ ᵪᶇᵬᵾᵴ ᵺᵲᵗᵾᵲᵴᶇ ᵇᵿᵻᵴᶇᵺ ᵰ 

ᵱ ᵦᵾ ᵺᵲᵺᵭᵾᵉ ᵺᶇᵷᵾ ᵺᶁᵿᵮᵩᵾᵗᶋ ᵺᶁᵜᵾ ᵬᵪ ᵦᵧᵾ ᵰᵰ ᵦ ᵇᵷ ᵧᵾᵗᶋ ᵬ ᵲᵯᵾᵹᵾ ᵲ ᵴᶇᵘᵾᵞᶋᵘᵾ ᵙᵪ  ᵿᵷᵿᵩᵗᶋ 

ᵿᵷᵗᵾᵺ ᵙᵲᶇᵗᶋ ᵝᶈᵪ ᶟ ᵱᶋ ᵷᵾᵺ ᵱᶋᵞᵪᵾ ᵖᵞᵾᵲᵴᶇ ᵱ ᵦᵾ ᵺᶇᵷᵾ ᵺᶁᵿᵮᵩᵾᵻ ᵗᶋ ᵱᶋᵞᵪᵾ ᵦᵞᶁ ᵰᵾ ᵲ ᵴᵾᵙᵦᵗᶋ ᵴᵾᵿᵙ 

ᵴᶇᵘᵾᵞᶋᵘᵾ ᵙᵪ  ᵿᵷᵿᵩ ᵈ ᵪᶈ ᵗᵿᵺᵰᵴᶇ ᵿᵷᵗᵾᵺ ᵙᵲᶇᵗᶋ ᵝ ᶟ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵺᵲᵺᵭᵾᵉᵗᶋ ᵰᵰ ᵦ 

ᵇᵷ ᵧᵾ ᵿᵪ  ᵇᵪᶁᵺᵾᵲ ᵨᶇᵿᵘ ᵝ ᶟ 

 

 

 

ᵦᵾᵿᵴᵗᵾ 3 -1 5 :  ᵺᵲᵺᵭᵾᵉᵗᶋ ᵰᵰ ᵦᵗᶋ b ᵷ ᵧᵾ 

.ɑᵺᵅ. ᵰᵰ ᵦ ᵇᵷ ᵧᵾ 
ᵰᵰ ᵦ ᵙ  χᵈᵷ ᵱᵗ ᵥᵾᵴᶀᵗᶋ 

ᵺ ᵱᵾ (in conveyance) 

ᵰᵰ ᵦ ᵙ  χᵈᵷ ᵱᵗ ᵥᵾᵴᶀᵗᶋ 

ᵺ ᵱᵾ ( ᵸᶋᵩᵪ ᵗᶇ) 

 ɡ ᵸᶋᵩᵪ ᵗᶇ ᵝᶈᵪ  ɟ  ɟ

 ɥ ᵯᶌᵿᵦᵗ ᵬᵴᶇ ᵲᵾ ᶋ  ɟ  ɟ

 ɨ ᵺᵾᵪᶋ ᵰᵰ ᵦ ᵈᵷ ᵱᵗ  ɟ  ɟ

 ɩ ᵢᶂᵴᶋ ᵰᵰ ᵦ ᵈᵷ ᵱᵗ  ɟ  ɟ

 ɪ ᵿᵪᵰᵾ ᵥ ᵙ  χᵈᵷ ᵱᵗ  ɟ  ɟ

  ᵞ ᵰᵾ  ɟ  ɟ

 

.ɨᶢᶡ.ᶤ.  φᵾᵲᵾᵗᶋ  bᵷ ᵧᵾ 

ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ ᵰᶌᵞᶁᵨᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ d ᵱᶋᵞᵪᵾᵻ ᵮᵾᵡ ᵿᵪ ᵰ ᵦ ᵲ ᵺᵅᵜᵾᵿᵴᵦ  u ᵾᵪᶇᵬᵾᵪᶀ ᵩᵾᵲᵾᵻ   

ᵪᵯᵑᵗᶋ ᵪᵾᵴᶇ ᵩᵾᵲᵾᵗᶋ ᵇᵷ ᵧᵾᵗᶋ ᵞᵾᵪᵗᵾᵲᶀ ᵱᵻᵾᵄ ᵲᵾᵿᵘᵑᵗᶋ ᵝᶈᵪ ᶟ  

ᵦᵴᵗᶋ ᵦᵾᵿᵴᵗᵾᵴᶇ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵿᵯt ᵾ ᵬᵾᵉᵬ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀᵗᶋ ᵩᵾᵲᵾᵗᶋ ᵇᵷ ᵧᵾ ᵨᶇᵘᵾᵋᵄᵝ ᶟ ᵱᵺᵴᶇ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵿᵯ ᵗᶋ  ᵩᵾᵲᵾᵻ ᵗᶋ ᵇᵷ ᵧᵾᵗᶋ ᵺᵾᵲᵾᵅᵸ ᵨᶇᵘᵾᵋᵄᵝ  ɜᵻᵾᵴ ᵱᶋ ᵺᵷᶈ ᵇᵷ ᵧᵾ ᵸᶁ ᵱ ᵲᵻᶇᵗᶋ ᵝ ᶟ  ɟ% 

ᵩᵾᵲᵾᵴᶇ ᵬᵱᵾ  ᵨᶈᵿᵪᵗ ᵈᵷ ᵱᵗᵦᵾ ᵬᶁᵲᵾ ᴝ ᵲᶇᵗᶋ ᵨᶇᵘᵾᵋᵄᵝ ᶟ ᵱᵺᶈ ᵗᵾᵲᵴᶇ %ɟ ᵩᵾᵲᵾᵰᵾ ᵿᵰᵡᵲ ᵞᵣᵾᵪ ᵯᵑᵗᶋ 

ᵨᶇᵿᵘ ᵝ  ɜ 
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ᵦᵾᵿᵴᵗᵾ 3 -1 6 :  ᵩᵾᵲᵾᵗᶋ b ᵷ ᵧᵾ 

.ɑᵺᵅ. ᵬᵲᵾᵿᵰᵿᵦ 
ᵇᵷᵴᶋᵗᵪ (ᵺ ᵱᵾ) 

ᵩᵾᵲᵾ % ᵚᵲᵩᶁᵲᶀ % ᵞᵪᵺ ᵱᵾ % 

 ɡ ᵞ ᵰᵾ     ɟ   ɟ   ɟ  

 ɥ
ᵩᵾᵲᵾᵗᶋ 

ᵗᵾᵲ 

ᵺᵰᶁᵨᵾᵱ   ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵈᵄᵙᵪ   ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵺᵅ ᵧᵾᵙᵦ   ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɨ ᵞᵣᵾᵪ 

ᵿᵰᵡᵲ ᵞᵣᵾᵪ 

ᵯᵑᵗᶋ 
  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵿᵰᵡᵲ ᵞᵣᵾᵪ 

ᵪᵯᵑᵗᶋ 
  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɩ ᵈᵬᶂ ᵦ ᵚ ᵡᵾ 
>  ɥᵚ ᵡᵾ   ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

<  ɥᵚ ᵡᵾ   ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɪ

ᵱᶋ ᵷᵹ ᵨᵦᵾ 

ᵯᵑᵗᶋ 

ᵙᶁᵪᵾᵺᶋᵻ 

ᵨᵦᵾ 

   ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

e 
ᵩᵾᵲᵾᵰᵾ 

ᵬᵾᵪᶀᵗᶋ 

ᵙᶁᵥ ᵦᵲ 

ᵩᵿᵰᵴᶋ ᵪᵯᵑᵗᶋ    ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵩᵿᵰᵴᶋ   ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ʝ
ᵩᵾᵲᵾᵗᶋ 

ᵇᵷ ᵧᵾ 

ᵯᶌᵿᵦᵗ ᵬᵰᵾ 

ᵇ ᶁ ᵥ 
  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵺᵾᵪᶋ ᵰᵰ ᵦ   ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵢᶂᵴᶋ ᵰᵰ ᵦ   ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵬᶁᵪ: ᵿᵪᵰᵾ ᵥ   ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɭ

ᵩᵾᵲᵾᵰᵾ 

ᵴᶋᵗᶋ 

ᵇᵷ ᵧᵾ 

ᵺᶁᵜᵾ ᵪᵯᵑᵗᶋ 

ᵬᵾᵪᶀ ᵈᵋᵄᵨᶈ ᵪᵈᵋᵪᶇ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵬᵾᵪᶀ ᵈᵋᵪᶇ ᵦᵲ 

ᵿᵬᵋᵪ, ᵬᵗᵾᵋᵪ ᵲ 

ᵜᵬ ᵰᵾ ᵱᶋᵙᵗᶋ 

ᵴᵾᵿᵙ ᵬᵱᵾ ᵪᵯᵑᵗᶋ 

 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵺᶁᵜᵾ 

ᵿᵬᵋᵪ, ᵬᵗᵾᵋᵪ, ᵲ 

ᵜᵬ ᵰᵾ ᵱᶋᵙᵗᶋ 

ᵴᵾᵿᵙ ᵬᵱᵾ ᵯᵑᵗᶋ 

 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵿᵬᵋᵪ, ᵬᵗᵾᵋᵪ ᵯᵾᵄᵣᵾ 

ᵺᵭᵾ ᵙ ,χ ᵜᵬ ᵰᵾ 

ᵱᶋᵙ ᵲ ᵪᶁᵻᵾᵋᵪᵗᶋ 

ᵴᵾᵿᵙ ᵬᵱᵾ ᵯᵑᵗᶋ 

 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵺᵮᶈ ᵨᶈᵿᵪᵗ 

ᵈᵷ ᵱᵗᵦᵾᵻ ᵗᶋ 

ᵴᵾᵿᵙ ᵬᵱᵾ ᵯᵑᵗᶋ 

 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ
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.ɨᶢᶡ.ᶥ.   ᵺᶁᵜᵾ ᵬᵪᵾ  ᵲ  ρ ᵙᶋᵬᵪᵾ  ᵴᶇᵘᵾᵞᶋᵘᵾ  

ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ ᵺᵅᵜᵾᵴᵪᵰᵾ ᵲᵻᶇᵗᵾ ᵰᶌᵞᶁᵨᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀᵻ  ᵰ ᵱᶇ %ɟ ᵘᵾᵪᶇᵬᵾᵪᶀ 

ᵥᵾᵴᶀᵻ ᵰᵾ ᵺᶁᵜᵾ ᵬᵪᵾᵗᶋ ᵞᶋᵿᵘᵰ ᵨᶇᵿᵘ   ᵷᵾ ᵗᵰ ᵞᶋᵿᵘᵰ ᵨᶇᵿᵘ ᵝ ᶟ ᵱᵺᶈ ᵙ ᵲ  %ɟ ᵥᵾᵴᶀᵻ ᵰᵾ 

ᵨᵙᶋᵬᵪᵾᵗᶋ ᵞᶋᵿᵘᵰ ᵨᶇᵿᵘ  ᵷᵾ ᵗᵰ ᵞᶋᵿᵘᵰ ᵨᶇᵿᵘ ᵝ  ɜ

ᵦᵾᵿᵴᵗᵾ 3 -1 7 :  ᵺᶁᵜᵾ ᵬᵪᵾ ᵲ ᵨᵙᶋᵬᵪᵾ ᵴᶇᵘᵾᵞᶋᵘᵾ 

ᵺᶁᵜᵾ ᵬᵪᵾ ᵗᶋᵲ 

.ɑᵺᵅ. ᵇᵷ ᵧᵾ ᵬᵲᵾᵿᵰᵿᵦ ᵺ ᵱᵾ % 

 ɡ ᵞ ᵰᵾ 

ᵥᵾᵴᶀᵗᶋ ᵺ ᵱᵾ  ɟ ᶢᶡ ɟ

ᵩᵾᵲᵾᵗᶋ ᵺ ᵱᵾ  ɟ ᶢᶡ ɟ

ᵚᵲᵩᶁᵲᶀ  ɟ ᶢᶡ ɟ

ᵞᵪᵺ ᵱᵾ  ɟ ᶢᶡ ɟ

 ɥ ᵗᶋᵲ > ᶨ  ɟ

ᵥᵾᵴᶀᵗᶋ ᵺ ᵱᵾ  ɟ  ɟ

ᵩᵾᵲᵾᵗᶋ ᵺ ᵱᵾ  ɟ  ɟ

ᵚᵲᵩᶁᵲᶀ  ɟ  ɟ

ᵞᵪᵺ ᵱᵾ  ɟ  ɟ

 ɨ
ᵗᶋᵲ ᶧ -ɟᶨ  ɟᵗᶋ 

ᵮᶀᵜᵰᵾ 

ᵥᵾᵴᶀᵗᶋ ᵺ ᵱᵾ  ɟ  ɟ

ᵩᵾᵲᵾᵗᶋ ᵺ ᵱᵾ  ɟ  ɟ

ᵚᵲᵩᶁᵲᶀ  ɟ  ɟ

ᵞᵪᵺ ᵱᵾ  ɟ  ɟ

 ɩ ᵗᶋᵲ < ᶧ  ɟ

ᵥᵾᵴᶀᵗᶋ ᵺ ᵱᵾ  ɟ  ɟ

ᵩᵾᵲᵾᵗᶋ ᵺ ᵱᵾ  ɟ  ɟ

ᵚᵲᵩᶁᵲᶀ  ɟ  ɟ

ᵞᵪᵺ ᵱᵾ  ɟ  ɟ

     

 

ᵨᵙᶋᵬᵪᵾ ᵗᶋᵲ 

.ɑᵺᵅ. ᵇᵷ ᵧᵾ ᵬᵲᵾᵿᵰᵿᵦ ᵺ ᵱᵾ % 

 ɡ ᵞ ᵰᵾ 

ᵥᵾᵴᶀᵗᶋ ᵺ ᵱᵾ  ɟ ᶢᶡ ɟ

ᵩᵾᵲᵾᵗᶋ ᵺ ᵱᵾ  ɟ ᶢᶡ ɟ

ᵚᵲᵩᶁᵲᶀ  ɟ ᶢᶡ ɟ

ᵞᵪᵺ ᵱᵾ  ɟ ᶢᶡ ɟ

 ɥ ᵗᶋᵲ > ᶨ  ɟ

ᵥᵾᵴᶀᵗᶋ ᵺ ᵱᵾ  ɟ  ɟ

ᵩᵾᵲᵾᵗᶋ ᵺ ᵱᵾ  ɟ  ɟ

ᵚᵲᵩᶁᵲᶀ  ɟ  ɟ

ᵞᵪᵺ ᵱᵾ  ɟ  ɟ

 ɨ
ᵗᶋᵲ ᶧ  ɟ- ᶨ  ɟᵗᶋ 

ᵮᶀᵜᵰᵾ 

ᵥᵾᵴᶀᵗᶋ ᵺ ᵱᵾ  ɟ  ɟ

ᵩᵾᵲᵾᵗᶋ ᵺ ᵱᵾ  ɟ  ɟ

ᵚᵲᵩᶁᵲᶀ  ɟ  ɟ
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ᵞᵪᵺ ᵱᵾ  ɟ  ɟ

 ɩ ᵗᶋᵲ < ᶧ  ɟ

ᵥᵾᵴᶀᵗᶋ ᵺ ᵱᵾ  ɟ  ɟ

ᵩᵾᵲᵾᵗᶋ ᵺ ᵱᵾ  ɟ  ɟ

ᵚᵲᵩᶁᵲᶀ  ɟ  ɟ

ᵞᵪᵺ ᵱᵾ  ɟ  ɟ

 

ᵦᶁᵦ ᵴᶇᵘᵾᵞᶋᵘᵾ ᵬᵾᵉᵬ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀᵗᶋ ᵰᵾ  ᵺᶁᵜᵾ ᵬᵪ ᵲ ᵨᶀᵙᶋᵬᵪᵗᶋ (Functionalty and 

Sustainability-F&S) ᵴᶇᵘᵾᵞᶋᵘᵾ ᵻᶋ ᶟ ᵺᶁᵜᵾ ᵬᵪ ᵲ ᵨᶀᵙᶋᵬᵪᵗᶋ ᵿᵷᵷᵲᵥ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵈᵱᶋᵞᵪᵾ / ᵥᵾᵴᶀ 

ᵺᵄᵜᵾᵴᵪ ᵯᵑᵬᵿᵝ ᵇ ᵱᵾᵷᵿᵩᵗ ᵙ ᵲᵪᶇ ᵝ ᶟ  

ᵇ ᵱ ᵥᵾᵴᶀᵻ γ ᵦᶈ ᶁᵷᵮᶇᵴ, ᵚᵲᵾᵱᵺᶀ ᵜᵬ , ᵺᵅ ᵧᵾᵙᵦ ᵸᶌᵜᵾᵴᵱ, ᵰᵾᵪᵷ ᵰᵴ-ᵰᶁ ᵞ ᵱ ᵭᶋᵻᶋᵲ ᵺᶁᵿᵷᵩᵾᵻ , 

ᵢᶋᵺ ᵭᶋᵻᶋᵲ ᵷ ᵧᵾᵬᵪ ᵲ ᵤᵴ ᵺ ᵾᵴ ᵺᵿᵻᵦᵗᶋ ᵭᶋᵻᶋᵲᵬᵾᵪᶀ ᵸᶋᵩᵪ ᵗᶇ ᵗᶋ ᵺᶁᵜᵾ ᵬᵪᵾ ᵲ ᵨᵙᶋᵬᵪᵾᵗᶋ 

ᵴᶇᵘᵾᵞᶋᵘᵾᵗᶋ ᵿᵪᵿ ᵦ ᵪᶇᵬᵾᵴᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)  ᶇ ᵰᵾ ᵇᵿᵻᵴᶇᵺ ᵰ ᵺᶂᵜᵗ, 

ᵴᶇᵘᵾᵞᶋᵘᵾ ᵿᵷᵿᵩ ᵲ ᵗᶋ ᵲᵛ ᵥᵾᵴᶀᵗᶋ ᵿᵷᵗᵾᵺ ᵙ ᵲᵑᵗᶋ ᵝᶈᵪ ᶟ   

.ɨᶢ.ɡ   ᵋᵬᵯᶋ ᵾ ᵺᵿᵰᵿᵦᵗᶋ ᵺᵅ ᵧᵾᵙᵦ ᵷ ᵧᵾᵬᵪ ᵲ ρ ᶀᵙᶋᵬᵪᵾᵗᶋ ᵇᵷ ᵧᵾ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵿᵯ ᵗᵾ ᵺᵷᶈ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)  ᵺᶇᵷᵾ ᵲ ᵈᵱᶋᵞᵪᵾᵻ ᵗᶋ ᵺ ᵾᵴᵪ 

ᵲ ᵷ ᵧᵾᵬᵪ ᵙᵪ  ᵬᶂᵥ  ᵿᵞ ᵰᶇᵷᵾᵲᶀ ᵺ ᵷᵿ ᵩᵦ ᵋᵬᵯᶋ ᵾ ᵺᵿᵰᵿᵦ ᵷᵾ ᵺᵅ ᵧᵾᵗᶋ ᵻᶋ ᵯ ᶇ ᵰᵾ ᵱᵦᵾ ᵇᵪᶁᵺᵾᵲ ᵱᶋ 

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ ᵦᵱᵾᵲ ᵙ ᵲᵑᵗᶋ ᵻᶋ ᶟ ᵋᵬᵯᶋ ᵾ ᵺᵅ ᵧᵾᵗᶋ ᵰᶁ ᵱ 

ᵿᵞ ᵰᶇᵷᵾᵲᶀᵰᵾ ᵥᵾᵴᶀᵻ ᵗᶋ ᵿᵪᵱᵿᵰᵦ ᵺᵅᵜᵾᵴᵪ,  t ᵾᵱᵾ ᵴᵱ ᵺ ᵾᵴᵪ, ᵰᵰ ᵦ ᵺ ᵯᵾᵲ, ᵘᵾᵪᶇᵬᵾᵪᶀᵗᶋ ᵰᵻᵺᶁᵴ 

ᵿᵪᵩᵾ ᵲᵥ ᵲ ᵺ ᵗᵴᵪ, ᶋᵦᵻ ᵗᶋ ᵘᶋᵞᶀ ᵲ ᵬ ᵲᵜᵾᵴᵪ, ᵺᶇᵷᵾᵗᶋ ᵙᶁᵥ ᵦᵲ ᵿᵪᵱᵰᵪ ᵦᵧᵾ ᵘᵾᵪᶇᵬᵾᵪᶀᵗᶋ ᵙᶁᵥ ᵦᵲ 

ᵿᵪᵱᵰᵪ ᵺᵰᵾᵷᶇᵸ ᵙ ᵲᵑᵗᶋ ᵝ  ɜ 
ᵦᵴᵗᶋ ᵦᵾᵿᵴᵗᵾᵴᶇ ᵱᵺ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  ɛ ᵬᵯᶋ ᵾ ᵺᵅ ᵧᵾᵗᶋ ᵺᵅ ᵧᵾᵙᵦ ᵿᵷᵸᶇᵹᵦᵾᵗᶋ ᵺᵾᵲᵾᵅᵸ ᵦᶁᵦ ᵙᵨ ᵝ ᶟ β ᵲ 

ᵻᵾᵴ ᵗᶁᵪᶈᵬᵿᵪ ᵈᵱᶋᵞᵪᵾᵻ  ᵺᵄᵜᵾᵴᵪᵻ  ᵪᵯᵑᵗᶋᵴᶇ ᵋᵬᵯᶋ ᵾᵻ  ᵺᵗᶃᵱ ᵪᵲᵻᶇᵗᶋ ᵲ ᵺᵅ ᵧᵾᵙᵦ ᵷ ᵧᵾᵬᵪ 

ᵺ ᵷᵿ ᵩ ᵿᵷᵷᵲᵥ ᵇᵬᶁᵥ  ᵲᵻᶇᵗᶋ ᵝ ᶟ  

 

ᵦᵾᵿᵴᵗᵾ 3 -1 8 :  ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  ɛ ᵬᵯᶋ ᵾ ᵺᵅ ᵧᵾᵗᶋ ᵺᵅ ᵧᵾᵙᵦ ᵿᵷᵸᶇᵹᵦᵾ 

.ɑᵺᵅ. ᵺᶂᵜᵗ 
ᵇᵷᵴᶋᵗᵪ 

ᵺ ᵱᵾ % 

 ɡ ᵞ ᵰᵾ ᵥᵾᵴᶀᵻ ᵗᶋ ᵺ ᵱᵾ  ɟ  

 ɥ ᵞ ᵰᵾ ᵋᵬᵯᶋ ᵾ ᵺᵅ ᵧᵾ ᵙᵢᵪ ᵺ ᵱᵾ  ɟ  ɟ

 ɨ ᶤ %ɨ ᵯ ᵨᵾ ᵮᵤᶀ ᵰᵿᵻᵴᵾ ᵿᵦᵿᵪᵿᵩ ᵯᵑᵗᵾ ᵋᵬᵯᶋ ᵾ ᵺᵅ ᵧᵾᵗᶋ ᵞ ᵰᵾ ᵺ ᵱᵾ  ɟ  ɟ

 ɩ ᵿᵞ ᵴᵾ ᵞᵴ ᶋᵦ ᵺᵿᵰᵿᵦᵰᵾ ᵨᵦᵾ ᵋᵬᵯᶋ ᵾ ᵺᵅ ᵧᵾᵗᶋ ᵞ ᵰᵾ ᵺ ᵱᵾ  ɟ  ɟ

 ɪ ᵗᵾᵱᵾ ᵴᵱ ᵯᵷ χᵯᵑᵗᵾ ᵋᵬᵯᶋ ᵾ ᵺᵅ ᵧᵾᵗᶋ ᵞ ᵰᵾ ᵺ ᵱᵾ  ɟ  

 ᵻ ᵰᵰ ᵦ ᵺ ᵯᵾᵲ ᵗᵾᵱ ᵗᵦᵾ ᵯᵑᵗᵾ ᵋᵬᵯᶋ ᵾ ᵺᵅ ᵧᵾᵗᶋ ᵞ ᵰᵾ ᵺ ᵱᵾ  ɟ  ɟ

 ʝ ᵰᵰ ᵦ ᵺᶇᵷᵾ ᵗᵲᵾᵲᵰᵾ ᵿᵴᵑᵗᵾ ᵋᵬᵯᶋ ᵾ ᵺᵅ ᵧᵾᵗᶋ ᵞ ᵰᵾ ᵺ ᵱᵾ  ɟ  

 ɭ ᵈᵭᶈ ᵴᶇᵘᵾ ᵷ ᵧᵾᵬᵪ ᵙᵲᶇᵗᵾ ᵋᵬᵯᶋ ᵾ ᵺᵅ ᵧᵾᵗᶋ ᵞ ᵰᵾ ᵺ ᵱᵾ  ɟ  ɟ

 ᶅ ᵗᵰ ᵜᵾᵲᶀᵮᵾᵡ ᵴᶇᵘᵾ ᵷ ᵧᵾᵬᵪ ᵙᵲᶇᵗᵾ ᵋᵬᵯᶋ ᵾ ᵺᵅ ᵧᵾᵗᶋ ᵞ ᵰᵾ ᵺ ᵱ  ɟ  ɟ

ᶢ  ɟ ᵿᵪᵱᵿᵰᵦ ᵮᶈᵢᵗ ᵺ ᵾᵴᵪ ᵙᵲᶇᵗᵾ ᵋᵬᵯᶋ ᵾ ᵺᵅ ᵧᵾᵗᶋ ᵞ ᵰᵾ ᵺ ᵱᵾ  ɟ  ɟ

ᶢ  ɡ ᵿᵪᵱᵿᵰᵦ ᵺᵾᵩᵾᵲᵥ ᵺᵯᵾ ᵙᵲᶇᵗᵾ ᵋᵬᵯᶋ ᵾ ᵺᵅ ᵧᵾᵗᶋ ᵞ ᵰᵾ ᵺ ᵱᵾ  ɟ  ɟ

ᶢ  ɥ ᵰᵻᵺᶁᵴ ᵺ ᵗᵴᵪ ᵙᵲᶇᵗᵾ ᵋᵬᵯᶋ ᵾ ᵺᵅ ᵧᵾᵗᶋ ᵞ ᵰᵾ ᵺ ᵱᵾ  ɟ  ɟ

ᶢ  ɨ ᵴᶇᵘᵾ ᵬᵲᶀ ᵥ ᵙᵲᶇᵗᵾ ᵋᵬᵯᶋ ᵾ ᵺᵅ ᵧᵾᵗᶋ ᵞ ᵰᵾ ᵺ ᵱᵾ  ɟ  ɟ
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.ɑᵺᵅ. ᵺᶂᵜᵗ 
ᵇᵷᵴᶋᵗᵪ 

ᵺ ᵱᵾ % 

ᶢ  ɩ ᵮᶈᵗᵰᵾ ᵘᵾᵦᵾ ᵺ ᵾᵴᵪ ᵙᵲᶇᵗᵾ ᵋᵬᵯᶋ ᵾ ᵺᵅ ᵧᵾᵗᶋ ᵞ ᵰᵾ ᵺ ᵱᵾ  ɟ  ɟ

ᶢ  ɪ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀᵗᶋ ᵮᶀᵰᵾ ᵙᵲᶇᵗᵾ ᵋᵬᵯᶋ ᵾ ᵺᵅ ᵧᵾᵗᶋ ᵞ ᵰᵾ ᵺ ᵱᵾ  ɟ  ɟ

ᶢ  ᵻ ᵰᵰ ᵦ ᵗᵾᵱ ᵗᵦᵾ ᵗᶋ ᵴᵾᵿᵙ ᵬᵱᵾ ᵖᵞᵾᵲ ᵯᵑᵗᵾ ᵋᵬᵯᶋ ᵾ ᵺᵅ ᵧᵾᵗᶋ ᵞ ᵰᵾ ᵺ ᵱᵾ  ɟ  ɟ

ᶢ  ʝ ᵰᵰ ᵦ ᵗᵾᵱ ᵗᵦᵾ ᵗᶋ ᵴᵾᵿᵙ ᵦᵴᵷᵗᶋ ᵷ ᵧᵾ ᵙᵲᶇᵗᵾ ᵋᵬᵯᶋ ᵾ ᵺᵅ ᵧᵾᵗᶋ ᵞ ᵰᵾ ᵺ ᵱᵾ  ɟ  ɟ

ᶢ  ɭ ᵖᵺ  βᶨ %ɟ ᵯ ᵨᵾ ᵗᵰ ᵺ ᵾᵴᵪ ᵘ  ᴥᵯᵑᵗᵾ ᵋᵬᵯᶋ ᵾ ᵺᵅ ᵧᵾᵗᶋ ᵞ ᵰᵾ ᵺ ᵱᵾ  ɟ  ɟ

ᶢ  ᶅ ᵰᵾᵪᵗ ᵺ ᵾᵴᵪ ᵗᵾᵱ ᵿᵷᵿᵩ (SOP) ᵦᵱᵾᵲ ᵙᵲᶀ ᵗᵾᵱᵾ ᵷᵱᵪ ᵙᵲᶇᵗᵾ ᵋᵬᵯᶋ ᵾ ᵺᵅ ᵧᵾᵗᶋ ᵞ ᵰᵾ ᵺ ᵱᵾ  ɟ  ɟ

 

.ɨᶢɥ.   ᵺ ᵬᵿ ᵗᶋ ᵷᵾᵿᵰ ᵷ 

ᵦᵴᵗᶋ ᵦᵾᵿᵴᵗᵾᵴᶇ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵿᵯ  ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) b ᵷᵱᵷᵻ ᵗᶋ ᵗᶂᵴ ᵰᶂ ᵱ 

ᵨᶇᵘᵾᵋᵄᵝ ᶟ  ᵦᶀ ᵇᵷᵱᵷᵻ ᵗᶋ ᵰᶂ ᵱ ᵷᵦ ᵰᵾᵪ ᵴᵾᵙᵦᵰᵾ ᵈᵩᵾ ᵲᵦ ᵯᵉ ᴝv ᵪᵾ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ ᵰᵰ ᵦ ᵈᵷ ᵱᵗᵦᵾᵗᵾ 

ᵺᵷᶈ ᵸᵦ ᵻ  ᵺ ᵮᶋᵩᵪ ᵙ ᵲᵑᵗᶋ ᵝ ᵲ ᵷᵾ ᵦᵿᵷᵗ ᵺ ᵬᵿ  ᵰᶂ ᵱᵮᵾᵡ ᵺᶋᵻᶀ ᵇᵪᶁᵺᵾᵲ ᵚᵡᵾᵉᵑᵗᶋ ᵝ ɜ ᵱᵺᵴᶇ ᵺᵪᶍ  

ᶣᶡᶣᶥ ᵗᶋ u ᶁᵨ ᵺ ᵬᵿ  ᵰᵾᵪ ᵿᵦᵿᵪᵿᵩ ᵷ ᵙᵨ ᵝ  ɜ
 

ᵦᵾᵿᵴᵗᵾ 3 -1 9 :  ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) b ᵷᵱᵷᵻ ᵗᶋ tᶂᵴ ᵰᶂ ᵱ 

.ɑᵺᵅ. ᵇᵷᵱᵷᵻ ᵺ ᵬᵿ ᵗᶋ ᵰᶂ ᵱ (ᵪᶇ. ) 

 ɡ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀᵻ  ɟ

 ɥ ᶁᵷᵮᶇᵴᵻ ᶥᶤᶩᶦᶤᶨᶨ 

 ɨ ᵚᵲᵾᵱᵺᶀ ᵜᵬ ᵻ ᶢᶦᶩᶢᶤᶪᶦᶡᶡ 

 ɩ ᵺᵲᵺᵭᵾᵉ ᵺᶁᵿᵷᵩᵾᵻ  ɟ

 ɪ ᵿᵷ ᵾᵴᵱᵰᵾ ᵷᵾᵺ ᶤᶢᶪᶧᶣᶦᶡᶡ 

 ᵻ ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵰᵾ ᵷᵾᵺ ᶢᶣᶢᶨᶨᶦᶡᶡ 

 ʝ ᵺᵾᵷ ᵞᵿᵪᵗ ᵧᵴᵰᵾ ᵷᵾᵺ ᶦᶨᶨᶦᶡᶡᶡ 

 ᵞ ᵰᵾ ᵺ ᵬᵿ ᵰᶂ ᵱ ᶣᶡᶩᶦᶦᶥᶤᶩᶩ 

 

.ɨᶢᶤ.   ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ  )ᵘᵾᵺ ᵷ   (ᵰᵾ ᵴᵙᵾᵪᶀ (Financing) 

ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵷᵾᵺ ᶇ ᵰᵾ ᵻᵾᵴᵗᶋ ᵴᵙᵾᵪᶀᵗᶋ ᵇᵷ ᵧᵾ ᵻᶇᵨᵾ  ᵗᶁᵴ ᵬᶁᵄᵞᶀᵙᵦ ᵘᵜ ᵰ ᵱᶇ %ɨ ᵰᵾ  

ᵨᶇᵿᵘ ᵝ ᶟ ᵈ.ᵷ. ᶣᶡᶨ-ᶅɭ  ɟᵰᵾ χᴝ ᵲᵬᵾᵿᵴᵗᵾᵴᶇ . ɥ ᶤᶡᶡᶡᶡᶡᶡ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ 

(ᵘᵾᵺ ᵷ)   ᶇ ᵰᵾ ᵴᵙᵾᵪᶀ ᵙᵲᶇᵗᶋ ᵨᶇᵿᵘᵱᶋ ᶟ ᵱᵺᶈ ᵙ ᵲ ᵈ.ᵷ. ᶣᶡᶩ -ɟɭ  ɡᵰᵾ ᵱᶋ ᵴᵙᵾᵪᶀ . ɡ ᶧᶪᶣᶢᶣᶡᶦ 

ᵨᶇᵿᵘ ᵝ ᶟ 

ᵦᵾᵿᵴᵗᵾ 3 -2 0 :  ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵰᵾ ᵴᵙᵾᵪᶀᵗᶋ d ᵷ ᵱᵗᵦᵾ 

.ɑᵺᵅ. ᵇᵷᵱᵷᵻ ᵬᵿᵻᵴᶋ ᵷᵹᵰᵾ ᵞ ᵰᵾ ᵴᵙᵾᵪᶀ 

 ɡ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀᵻ ᶣᶣᶨᶨᶤᶨᶩᶢ 

 ɥ ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ ᶥᶪᶣᶤᶥᶡᶦᶧ 

 ɨ ᵺᵅ ᵧᵾᵻ ᵰᵾ ᵷᵾᵺ (ᵿᵷ ᵾᵴᵱ) ᶢᶡᶡᶡᶥᶧᶨᶦ 

 ɩ ᵺᵅ ᵧᵾᵻ ᵰᵾ ᵷᵾᵺ ( ᵷᵾ ᵱ ᵺᵅ ᵧᵾ) ᶤᶧᶢᶨᶢᶤᶦ 

 ɪ ᵺᵾᵷ ᵞᵿᵪᵗ ᵧᵾᵪᵻ ᵰᵾ ᵷᵾᵺ (ᵺᵾᵷ ᵞᵿᵪᵗ ᵸᶌᵜᵾᵴᵱ) ᶪᶪᶦᶢᶧᶤᶡ 

 ᵻ ᵇ ᵱ ᵱᵾᵗᵴᵾᵬᵻ ᶥᶡᶣᶡᶡᶡᶡ 

 ᵞ ᵰᵾ ᶪᶪᶧᶡᶢᶣᶨᶨ 
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ᵿ  ᴥ3 -6 :  u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)  ᵇᵷᵱᵷᵻ 

.ɨᶢᶥ.    u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ  )ᵘᵾᵺ ᵷ   ( ᶇ ᵗᵾ ᵜᶁᵪᶌᵦᶀᵻ  ᵲ ᵇ ᵦᵲ (Gap) 

.ɨᶢᶥ.ᶢ.  uᵾᵪᶇᵬᵾᵪᶀ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)  ᶇ ᵗᶋ ᵺᵰ  ᵮᵦ ᵰᵾᵪ ᵇᵷ ᵧᵾ ᵲ ᵲᵾ ᵴᶇ ᵺᵪᶍ  

ᶣᶡᶤᶥ  ᵺ ᵰ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᶇᵰᵾ ᵾ  ᵙᵪ  ᵲᵾᵘᶇᵗᶋ ᵴ ᵱtᵾ ᵈᵩᵾᵲᵰᵾ 

ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵜᶁᵪᶌᵦᶀ ᵲ ᵇ ᵦᵲ (Gap) ᵿᵪ ᵇᵪᶁᵺᵾᵲ ᵲᵻᶇᵗᶋ ᵬᵾᵉᵱᶋᶟ  

¶ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾᵻ ᵗᶋ ᵬ ᵄᵜ %ɟ  ᵲᵻᶇᵗᶋ ᵞᶁᵪ ᵲᵾᵿ ᵱ ᵗᵯᵲᶇᵞ ᵯ ᵨᵾ ᵗᵰ ᵲᵻᶇᵗᶋ ᵝ ᶟ  

¶ ᵺᶁᵜᵾ ᵬᵪᵾ ᵲ ᵨᵙᶋᵬᵪᵾᵗᶋ ᵺᵰ ᵱᵾ ᵲᵻᶇᵗᶋ ρ ᶇᵿᵘ ᵝ ᶟ ᵬᵾᵉᵬ ᵥᵾᵴᶀᵗᶋ u ᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾ ᵪᵲᵻᶇᵗᶋ ᵲ  

ᵩᵾᵲᵾᵮᵾᵡ ᵺᶁᵜᵾ ᵬᵰᵾ ᵬᵾᵪᶀ χ ᵯᵑᵗᶋ ᶟ 

.ɨᶢᶥ.ᶣ.  ᵺᵲᵺᵭᵾᵉ 

ᵺᵲᵺᵭᵾᵉᵗᶋ ᵺᵰ  ᵇᵷ ᵧᵾ, ᵲᵾᵿ ᵱ ᵴ ᵱ ᵲ ᵺᶋ ᵗᵾ ᵿᵪᵿ ᵦ ᵜᶁᵪᶌᵦᶀᵻ  ᵿᵪ ᵇᵪᶁᵺᵾᵲ ᵝᵪᶍ ᶟ   

¶ ᵾᵰᶀᵥ ᶇ ᵗᵾ ᵩᶇᵲᶈ ᵜᵬ ᵻ ᵗᶋ ᵿᵪᵰᵾ ᵥ ᵇᵷ ᵧᵾ ᵲᵾ ᶋ ᵝᶈᵪ ᶟ ᵜᵬ ᵻ ᵗᶋ ᵿᵪᵰᵾ ᵥᵰᵾ ᵈᵩᵾᵲᵯᶂᵦ ᵺᵲᵺᵭᵾᵉ 

ᵺᶇᵷᵾᵻ ᵗᶋ ᵰᵾᵬᵨ ᵣ ᵬᶁᵲᵾ ᵙ ᵲᵑᵗᶋ ᵝᶈᵪ, ᵲ ᵦᶀ ᵜᵬ ᵻ  ᵺᵭᵾ ᵙᵪ  ᵺ ᵗᵪᶇ ᵦᵷᵲᵴᶇ ᵿᵪᵰᵾ ᵥ ᵯᵑᵗᵾ ᵝᶈᵪᵪᶍ ᶟ 

ᵱᵺᵴᶇ ᵭᶋᵻᶋᵲᵗᶋ ᵺᶁᵲᵿ ᵦ ᵿᵷᵺᵞ ᵪ ᴝ ᵪ  ᵇᵷ ᵧᵾᵴᵾᵊ ᵬᶁᵲᵾ ᵙᵪ  ᵗᵢᶀᵪ ᵝ ᶟ  

¶ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  ᵯᵾᵷᵗᵾᵲᶀ ᵺᵲᵺᵭᵾᵉtᵾ ᵿᵪᵿ ᵦ ᵿᵷᵿᵯ  ᵯᶌᵙᶋᵿᵴᵗ ᶇ ᵻ ᵗᶋ ᵴᵾᵿᵙ ᵋᵬᵱᶁ  ᵪᶇ 

ᵗᵿᵺᵰᵗᶋ ᵺᵲᵺᵭᵾᵉ ᵜᵲᵥᵻ  ᵬᵾᵲ ᵙᵪ  ᵈᵷ ᵱᵗ ᵺᶇᵷᵾ β ᵧᵾ ᵺᶁᵿᵮᵩᵾᵻ ᵗᶋ ᵦᵲ ᵺᶁᵩᵾᵲ ᵙᵪ  ᵿᵷᵿᵩᵗᶋ 

ᵿᵷᵗ ᵬᵻ ᵰᵾ ᵜᶇᵦᵪᵾᵗᶋ ᵇᵯᵾᵷ ᵝ ɜ 

¶ ᵺᵲᵺᵭᵾᵉ ᵺᶇᵷᵾ ᵜ ᵗᵾ ᵿᵷᵿᵯ  ᵜᵲᵥᵻᵰᵾ ᵺᵻᵱᶋᵙ ᵙᵪ  ᵯᶂᵿᵰᵗᵾᵰᵾ ᵿᵪᵞᶀ ᶇ ᵗᶋ ᵺᶀᵿᵰᵦ ᵰᵦᵾ ᵲᵻᶇᵗᶋ; 

ᵋᵬᵱᶁ  ᵬᶂᵷᵾ ᵩᵾᵲ ᵿᵪᵰᵾ ᵥ, ᵘᵾᵣᵴ ᵺᵭᵾ ᵦᵧᵾ ᵘᵾᵴᶀ ᵙᵪ  ᵲ ᵱᵾᵦᵾᵱᵾᵦ ᵺᶇᵷᵾ ᵴᵙᵾᵱᵦᵰᵾ ᵰᵦᵾᵗᶋ ᵗᵰᶀ 

ᵲᵻᶇᵗᶋ ᵝ ɜ ᵿᵞ ᵴᵾᵰᵾ ᵗᶇᵷᵴ ᵑᵋᵡᵾ ᵺᶇᵿ ᵡᵗ ᵾᵅᵗ (ᵺᶇᵺᵬᶂᵴ) u ᵾᵴᶀ ᵙᵪ ᵺᵾᵩᵪ ᵋᵬᵴ ᵩ  βɜ 

¶ ᵺᵻᵲᶀ ᶇ ᵰᵾ ᵺᵲᵺᵭᵾᵉᵗᶋ ᵴᵾᵿᵙ ᵬᵱᵾ  ᵱᶋᵞᵪᵾ ᵪᵲᵻᶇᵗᶋ ᵞᶁᵪ ᵞᵪᵺᵅ ᵱᵾ ᵮᶃᵿ, ᵰᵾᵪᵷ ᵮ ᵦᶀᵗᶋ ᵿᵷ ᵦᵾᵲ 

ᵲ ᵾᵷᵺᵾᵿᵱᵗ ᵿᵦ ᵾᵪᵗᶋ ᵰᵾᵙᵺᵄᵙ ᵰᶇᵴ ᵘᵾᵨᶈᵪ ᵲ ᵿᵰ ᵨᶈᵪ ɜ  ᵰᵾᵪᵷ ᵰᵴ-ᵰᶁ ᵞ ᵱ ᵭᶋᵻᶋᵲ ᵷ ᵧᵾᵬᵪᵗᶋ 

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ )ᵘᵾᵺ ᵷ(   ᵴᵙᵾᵪᶀ (Financing) 
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ᵴᵾᵿᵙ ᵺᵅ ᵧᵾᵙᵦ ᵷ ᵧᵾ ᵙᵪ  ᵰᵦᵾ ᵬᵿᵪ ᵗᵰᵞᶋᵲ ᵨᶇᵿᵘ ᵝᶟ  

¶ ᵚᵲᵾᵱᵺᶀ ᵦᵲᵰᵾ ᵺᵾᵮᶁᵪ ᵺᵿᵻᵦᵗᶋ ᵻᵾᵦ φ ᶁᵪᶇ ᵮᵾᵪᶀ ᵑᵗᵨᵰ ᵗᵰ ᵬᵾᵉᵱᶋ ᶟ  ᶨ %ɥ  ᵯ ᵨᵾ ᵗᵰ ᵚᵲᵬ ᵲᵷᵾᵲᵴᶇ 

ᵰᵾ  ᵬᵾᵪᶀ ᵲ ᵺᵾᵮᶁᵪ ᵺᵿᵻᵦᵗᶋ ᵻᵾᵦ ᵩᶁᵪᶇ ᵺᶁᵿᵷᵩᵾᵻᵺᵄ ᴝᵺᵲᵺᵭᵾᵉ ᵺᶁᵿᵷᵩᵾᵻ  ᵺᶁᵩᵾᵲ ᵙᵲᶇᵗᶋ ᵬᵾᵉᵱᶋ ᶟ  

.ɨᶢᶥ.ᶤ.    ᵺᵅ ᵧᵾᵙᵦ  uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)    

ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵿᵯ ᵗᵾ ᵺᵅ ᵧᵾᵙᵦ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵗᶋ ᵮᵦ ᵰᵾᵪ ᵇᵷ ᵧᵾ ᵲ ᵜᶁᵪᶌᵦᶀ 

ᵦᵧᵾ ᵱᵾᵬᵗᶋ ᵿ ᵧᵦᶀ ᵿᵪ ᵾᵪᶁᵺᵾᵲ ᵲᵻᶇᵗᶋ ᵝ ᶟ 

¶ ᵗᶇᵻᶀ ᵿᵷ ᵾᵴᵱ ᵲ ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵻ ᵰᵾ ᵈᵩᵾᵲᵯᶂᵦ ᵦᵲᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾᵗᶋ ᵬ ᵄᵜᵰᵾ ᵗᵰᶀ ᵝ ᶟ  

¶ ᵩᶇᵲᶈ ᵞᵺᶋ ᵿᵷ ᵾᵴᵱᵻ ᵰᵾ ᵝᵾ ᵗᶋ ᵴᵾᵿᵙ ᵝᶁ ᶈ ᵷᵾᵺ ᵗᶋᵢᵾ ᵲ ᵰᵿᵻᵪᵾᵷᵾᵲᶀ ᵷ ᵧᵾᵬᵪᵗᶋ ᵱᵾᵣᵴᵾᵊ 

ᵺᶁᵲᵿ ᵦ ᵿᵷᵺᵞ ᵪ ᵙᵪ ᵗᶋ ᵴᵾᵿᵙ ᵺᶁᵿᵷᵩᵾᵻ ᵗᶋ ᵗᵰᶀ ᵝ ᶟ  

¶ ᵾᵱᵆ ᵿᵷ ᵾᵴᵱᵻ ᵰᵾ ᵺᶁᵜᵾ  ᵻᵾᵦ ᵩᶁᵪᶇ ᵺᶁᵿᵷᵩᵾᵻ ᵗᶋ ᵗᵰᶀ ᵝ ᶟ  

.ɨᶢɪ.   ᵞᵴᵷᵾᵱᶁ ᵬ ᵲᵷᵦ ᵪᵗᵾ ᵇᵺᵲᵻ , ᵿᵷᵬᵨ ᵞᶋᵿᵘᵰ ᵷ ᵧᵾᵬᵪ ᵲ ᵜᶁᵪᶌᵦᶀᵻ  

ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)  ᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥ ᵰᵰᵾ ᵙ ᵲᵑᵗᶋ 

ᵇ ᵱᵱᵪ β ᵧᵾ ᵷᵣᵾ ᵦᵲᵰᵾ ᵙ ᵲᵑᵗᶋ ᵺᵻᵯᵾᵿᵙᵦᵾ ᵰᵗ ᵝᵴᵭᵴᵮᵾᵡ ᵱᵺ ᵪᵙᵲ  ᶇ ᵗᶋ ᵰᶁᵘ ᵿᵮᵬᵨ γ ᶋᵿᵘᵰᵗᶋ 

ᵬᵰᵾ ᵮᵾᵤᶀᵬᵿᵻᵲᶋ, ᵻᵾᵷᵾ ᵲᶀ, ᵈᵙᵴᵾᵙᶀ, ᵇᵺᶀᵪᵾ, ᵜ ᵾᵛ, ᵘᵣᶇᵲᶀ, ᵲᶋᵙᵗᶋ ᵰᵾᵻᵾᵰᵾᵲᶀ, ᵞᵅᵙᵴᶀ ᵞᵪᵾᵷᵲᵗᶋ 

ᵈᵦᵅᵗ ᵈ  ρd ᵑᵗᵾ ᵿᵧᵑ ᶟ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾᵗᵾ  ᶇᵰᵾ ᵱ ᵦᵾ ᵿᵷᵬᵨᵻ ᵴᶇ ᵙ ᵯᶀᵲ ᵇᵺᵲ ᵙ  χ

ᵙᵲᶇᵗᵾ ᵝᵪᶍ ᶟ ᵱᵺ ᵺ ᵷᵿ ᵩ ᵿᵷᵷᵲᵥᵴᵾᵊ ᵿᵷ ᶇᵸᵥ ᵙᵨᵾ  ᵞᵪᵺᵅ ᵱᵾ ᵮᶃ ᶀ, ᵮ ᵦᶀ ᵿᵷ ᵦᵾᵲ ᵈᵨᶀᵗᵾ ᵗᵾᵲᵥ ᵮᵾᵤᶀ, 

ᵬᵿᵻᵲᶋ ᵲ ᵈᵙᵴᵾᵙᶀᵗᵾ ᵚᵡᵪᵾᵻ  ᵷᵹ ᵪᶀ ᵷ ᵪᶇ ᵙᵲᶇᵗᶋ ᵲ ᵱᵺᵮᵾᵡ i ᶂᵴᶋ ᵰᵾ ᵾᵰᵾ ᵩᵪᵞᵪᵗᶋ ᵿ βᵬᶁ ᶇ ᵙᵲᶇᵗᶋ 

ᵨᶇᵿᵘ ᵝ ᶟ ᵱᵺᶈ ᵙ ᵲ ᵰᵻᵾᵰᵾᵲᶀ ᵺ ᵷᵿ ᵩ ᵚᵡᵪᵾᵻ  ᵿᵷᵙᵦᵗᵾ ᵷᵹ ᵻ ᵰᵾ ᵩᶇᵲᵧᶋᵲ ᵯᵉᵲᵻᵪᶇ ᵙᵲᶇ ᵬᵿᵪ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ 

ᵲ ᵿᵺ ᵙᶋ ᵨᶇᵸ ᵪᶈ u ᶁᵴᵾ ᵨᵺᵾᵰᶁ  ᵯᵉᵺᵗᶇᵗᶋ ᵲ ᵱᵻᵾᵄᵗᵾ ᵷᵾᵿᵺ ᵨᵾᵻᵲᵗᶋ ᵺᵭᵾ ᵲ ᵺᶁᵲᵿᵦ ᵘᵾᵪᶇᵬᵾᵪᶀᵰᵾ ᵬ ᵄᵜ ᵮᶃ ᶀ 

ᵯᵉᵲᵻᶇᵗᶋ ᵗᵾᵲᵥᵮᵾᵡ ᵻᵾᵴ ᵱ ᵦᵾ ᵬᵾᵪᶀᵞ ᵱ ᵰᵻᵾᵰᵾ ᵲᵰᵾ ᵗᵿᵰ ᵈᵑᵗᶋ ᵝ ᶟ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵴᶇ ᵿᵮᵬᵨ ᵺ ᵷ ᵩᶀ 

ᵬᶂᵲᵷᵦᵱᵾᵲᶀ ᵲ ᵿᵷᵬᵨ ᵷ ᵧᵾᵬᵪᵗᶋ   ᶇᵰᵾ ᵱᵾᵪ ᵗᶇ ᶀᵦ ᵙ ᵲ ᵺᶋᵗᵾ ᵴᵾᵿᵙ ᵿᵮᵬᵨ\ ᵞᶋᵿᵘᵰ ᵷ ᵧᵾᵬᵪ 

ᵱᶋᵞᵪᵾ ᶟ 

ᵱᵺ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ  ᶇᵰᵾ ᵿᵮᵬᵨ\ ᵞ ᵦᶈ ᵯᶂᵗ ᵬ, ᵮᵾᵤᶀᵬᵿᵻᵲᶋ ᵈᵋᵄᵨᵾ ᵰᵾᵪᵷ ᵷ ᵦᶀᵰᵾ ᵋ ᵾᵲ ᵗᵾᵱ  ᵙᵪ  ᵲ  
ᵰᵾᵿᵪᵺᵻ ᵴᵾᵊ ᵺᶁᵲᵿᵦ ᵧᵾᵪᵰᵾ ᵺᵾᵪ ᵗᵾ ᵴᵾᵿᵙ ᵘᶁ ᵴᵾ ᶇ , ᵘᶁᵴᵾ ᵰᶈᵨᵾᵪ, ᵺᵾᵰᶁᵨᵾᵱᶀᵗ ᵯᵷᵪᵻ  ᵬᵾᵉᵑᵗᶋ ᵝ 

ᶟ ᵺᵰ  ᵿᵞ ᵴᵾᵰᵾ ᵞ ᵦᶈ ᵱᵺ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  ᵬᵿᵪ ᵞᵴᵷᵾᵱᶂ ᵬ ᵲᵷᵦ ᵪᵗᶋ ᵇᵺᵲᵻ  ᵨᶇᵿᵘᵪ ᵧᵾᵴᶇᵗᶋ ᵮᵦᵾᵉ ᵝ ᶟ 

ᵰᶁᵘ ᵬᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀᵗᶋ ᵰᶁ ᵱ ᶋᵦᵗᶋ ᵬᵰᵾ ᵲᵻᶇᵗᶋ ᵺᵦᵿᵻ ᵦᵧᵾ ᵯᶂᵰᶀᵙᵦ ᶋᵦᵗᶋ ᵬᵾᵪᶀᵗᶋ ᵺᵦᵻ ᵲ ᵰᵾ ᵾ 

ᵚᵡᶇᵗᶋ, ᵇᵿᵦᵮᶃ ᶀ ᵲ ᵇᵪᵾᵮᶃ ᶀ d  ρt ᵾᵲᵥᵴᶇ ᵮᵾᵤᶀᵗᵾ ᵺᵾᵧᶈ ᵘᵣᶇᵲᶀ ᵞ ᵦᵾ ᵺᵰ ᵱᵾᵻ  ᵰᵸᵆ ᵮᵤᶇᵗᵾ ᵝᵪᶍ ᶟ 

ᵞᵴᵷᵾᵱᶂ ᵇᵪᶁᵗᶂᵴᵪᵗᵾ ᵴᵾᵿᵙ ᵱᶋᵞᵪᵾᵮ  ᵦᵷᵲᵮᵾᵡ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ ᵮᵾ ᵹ ᵗ ᵱᶋᵞᵪᵾᵰᵾ ᵗᵾᵱ ᵰᵗᶋ ᵸᶁ ᵷᵾᵦ 

ᵯᵑᵗᶋ  ᵝ ɜ 

.ɨᶢᶧ.   ᵻᵾᵴᵗᵾ ᵺᶁᵿᵷᵩᵾᵻ ᵗᶋ ᵺᶂᵜᶀ   

ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵿᵯ  ᵲᵻᶇᵗᵾ ᵰᶌᵞᶁᵨᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶁᵿᵮᵩᵾᵻ  ᵝᶁ ᵾᵝᶁ ᶈ ᵺᶂᵜᶀ 

ᵿᵪ  ᵇᵪᶁᵺᶂᵜᶀᵻᵰᵾ ɛ ᵴᶇᵘ ᵙ ᵲᵑᵗᵾ ᵝᵪᶍ ɜ  ᵇᵪᶁᵺᶂᵜᶀᵰᵾ ᵋ ᵴᶇᵘ ᵙ ᵲᵑᵗᵾ ᵺᶂᵿᵜᵻ ᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀᵗᵾ ᵰᶌᵞᶁᵨᵾ 

ᵈᵱᶋᵞᵪᵾᵻ ᵗᶋ ᵪᵾᵰ, ᵧᵾᵪ, ᵦᶀ ᵈᵱᶋᵞᵪᵾᵻ ᵴᶇ ᵺᶇᵷᵾ ᵬᶁᵱᵾ ᵑᵗᶋ ᵞᵪᵺᵅ ᵱᵾ ᵲ ᵦᶀ ᵈᵱᶋᵞᵪᵾᵻ ᵗᶋ ᵮᵦ ᵰᵾᵪ 

ᵇᵷ ᵧᵾ, ᵿᵪᵰᵾ ᵥ ᵿᵰᵿᵦ ᵈᵨᶀ ᵦ ᵱᵾ ᵗ ᵻ  ᵋᵬᵴ ᵩ ᵝᵪᶍ ᶟ ᵱᵺᶈ ᵙ ᵲ ᵺᵲᵺᵭᵾᵉ ᵺ ᵮᵿ ᵩ ᵙᵿᵦᵿᵮᵿᵩ, ᵗᶃᵱᵾᵗᵴᵾᵬ 

ᵲ ᵈᵱᶋᵞᵪᵾᵻ , ᵺᵾᵷ ᵞᵿᵪᵗ ᵸᶌᵜᵾᵴᵱᵻ , ᵿᵦᵪᶀᵻ ᵗᶋ ᵮᵦ ᵰᵾᵪ ᵇᵷ ᵧᵾ ᵈ ᵨ ᵺᵲᵺᵭᵾᵉ ᵇᵪᶁᵺᶂᵜᶀᵰᵾ ᵋᵬᵴ ᵩ 

ᵝᵪᶍ ɜ  ᵺᵅγᵾᵙᵦ ᵺᵲᵺᵭᵾᵉᵗᶋ ᵇᵪᶁᵺᶂᵿᵜᵰᵾ ᵿᵮ ᵱᵾᵴᵱ ᵦᵧᵾ ᵷᵾ ᵧ ᵺᵅ ᵧᵾᵻ ᵗᶋ ᵸᶌᵜᵾᵴᵱ ᵦᵧᵾ ᵇ ᵱ ᵺᵲᵺᵭᵾᵉ 

ᵺᶇᵷᵾ ᵺᶁᵿᵮᵩᵾᵻ ᵗᶋ ᵮᵦ ᵰᵾᵪ ᵇᵷ ᵧᵾᵲ ᵰᵰ ᵦ ᵺᵅᵯᵾᵲᵗᶋ ᵿ ᵧᵿᵦ ᵮᵾᵲᶇᵰᵾ ᵦ ᵱᵾᵅᵗᵻ  ᵋᵬᵴ ᵩ ᵝᵪᶍ ᶟ 

 

 



ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ                                                                       ᵬᶇ γχ . 45 

 

ᵺᶁᵿᵷᵩᵾᵻ ᵇᵪᶁᵺᶂᵜᶀ 

ᵘᵾᵪᶇᵬᵾᵪᶀ ᵈᵱᶋᵞᵪᵾᵻ Annex A 

ᵺᵲᵺᵭᵾᵉ ᵺᵅᵲᵜᵪᵾ, ᵺᶇᵷᵾ ᵲ ᵺᶁᵿᵮᵩᵾᵻ   (ᵺᵾᵷ ᵞᵿᵪᵗ ᵸᶌᵜᵾᵴᵱᵻ ) Annex B 

ᵸᶈᵿᵗ ᵺᵅ ᵧᵾ (ᵿᵮ ᵱᵾᵴᵱ ᵈᵨᶀ) ᵗᵾ ᵸᶌᵜᵾᵴᵱ ᵦᵧᵾ ᵺᵲᵺᵭᵾᵉ ᵺᶇᵷᵾ  Annex C 

ᵷᵾ ᵧ ᵺᵅ ᵧᵾᵻ ᵗᵾ ᵸᶌᵜᵾᵴᵱ ᵦᵧᵾ ᵺᵲᵺᵭᵾᵉ ᵺᶇᵷᵾ Annex D 

ᵰᵾᵪᵷ ᵰᵴ-ᵰᶁ ᵞ ᵱ ᵭᶋᵻᶋᵲ ᵷ ᵧᵾᵬᵪ ᵙᵿᵦᵿᵷᵿᵩ ᵲ ᵺᵅᵲᵜᵪᵾᵻ Annex E 

ᵢᶋᵺ ᵭᶋᵻᶋᵲ ᵷ ᵧᵾᵬᵪ ᵙᵿᵦᵿᵷᵿᵩ ᵲ ᵺᵅᵲᵜᵪᵾᵻ Annex A 

ᵭᶋᵻᶋᵲᵬᵾᵪᶀ ᵸᶋᵩᵪ ᵗᶇ  ᵺᵿᵻᵦᵗᶋ ᵤᵴ ᵺ ᵾᵴ  Annex B 

  



ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ                                                                       ᵬᶇ γχ . 46 

 

 ᵱᶋᵞᵪᵾ, ᶇᵬᵥ ᵲ ᵴᵾᵙᵦ 

ᵱᵺ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵗᶋ ᵰᶁᵘ ᵴ ᵱ ᵺᵪᶍ  ɥ ᶡᶤᶥ  ᵿᵯ  ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᵾ 

ᵺᵷᶈ ᶇ ᵲ ᵷᵾᵿᵺ ᵨᵾᵻ ᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵲ ᵺᵲᵺᵭᵾᵉᵗᶋ ᵺᶁᵲᵿᵦ ᵲ ᵺᵻᵞ ɛ ᵬᵴ ᵩᵦᵾᵗᵾ ᵿᵪᵿ ᵦ ᵱᶋᵞᵪᵾᵮ  

ᵰᵾᵙ ᵨᵸ ᵪ ᵨᵾᵪ ᵙᵪᶁ  ᵻᶋ ᶟ  ᵱᵺ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵴᶇ ᵦᵱᵾᵲ ᵬᵾᵲᶇᵗᶋ ᵱᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ 

(ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵗᶋ ᵺᶋᵜ ᵲ ᵬ ᵲᵴ ᵱ ᵬᵿᵪ ᵺᶋᵿᵻ ᵇᵪᶁ ᵬ ᵦᵱ ᵙ ᵲᵒᵗᶋ ᵝ ᶟ ᵱᵺ ᵱᶋᵞᵪᵾᵗᶋ ᵨᶂᵲ ᶃ ᶀ ᵺᶋᵜ 

(Vision) χ ᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  ᵮᵺᶋᵮᵾᵺ ᵙᵪ  ᵻᵲᶇᵗ ᵪᵾᵙ ᵲᵗᵗᵾ ᵴᵾᵿᵙ ᵺᶁᵲᵿᵦ, ᵬᵱᵾ , ᵺᵷ ᵺᶁᵴᵯ, ᵿ ᵷᵗᵾᵱ  ᵲ 

ᵗᵭᵾᵱᵿᵦ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵦᵧᵾ ᵺᵲᵺᵭᵾᵉᵗᵾ ᵺᶇᵷᵾᵻ  ᵰᵾᵭ ᵦ ᵞᵪ ᵷᵾ ᵧ ᵲ ᵞᶀᵷᵪ ᵦᵲᵰᵾ ᵺᶁᵩᵾᵲ ᵱᵾᵋᵪᶁ ᵲᵻᶇᵗᶋ ᵝ 

ᶟ ᵱᵺ ᵱᶋᵞᵪᵾᵴᶇ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  ᵬᵾᵲᵨ ᵸ , ᵿᵷᵿᵩᵰᶈ ᶀ ᵲ ɛ ᵬᵯᶋ ᵾ ᵰᶈ ᶀ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾᵗᵾ 

ᵗᵾᵱ ᵰᵻ  ᵺᵅᵜᵾᵴᵪ ᵙ ᵲ ᵺᵪᶍ  ɥ ᶡᶤᶥ  ᵺ ᵰᵰᵾ ᵰ ᵱᵰ ᵦᵧᵾ ᵋ  ᵦᵲᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ 

(ᵘᵾᵺ ᵷ) ᵺᶇᵷᵾ ᵨᵾᵪ ᵙᵪ  ᵺᵻᵱᶋᵙ ᵙᵪ ᵝ ᶟ  

 

.ɩ.ɡ   ᵱᶋᵞᵪᵾᵻ ᵗᶋ ᵬᵿᵻᵜᵾᵪ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵗᶋ ᵴᵾᵿᵙ  ᵰᶋᵷᵾᵉᵴ ᵑ ᵺᵰᵾ ᵈᵩᵾ ᵲᵦ 

ᵱᶋᵞᵪᵾ ᵦᵞᶁ ᵰᵾ ᵖᵞᵾᵲ NWASH MIS t ᶋ ᵱᶋᵙ ᵙ ᵲ ᵦ ᵱᵾᵅᵗ ᵦᵧᵾ ᵺᶂᵜᵪᵾᵻ  ᵺᵅᵗᵴᵪ ᵙ ᵲᵑᵗᶋ ᵿᵧᵱᶋ ᶟ ᵱᶋ 

ᵗ ᵬᶁᵡᵲᵰᵾ ᵈᵩᵾ ᵲᵦ ᵉᵪᵿᵮ ᵡ ᵱᶋᵞᵪᵾ ᵦᵞᶁ ᵰᵾ ᵖᵞᵾᵲ ᵴᶇ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵯ ᵲ ᵺᵷᵥ ᵇᵷᵿᵩᵰᵾ ᵺᵷᵗ ᵷᵾ 

ᵙᵥᵗᵻ ᵴᶇ ᵦ ᵱᵾᵅᵗ ᵺᵅᵗᵴᵪ ᵙ ᵲ ᵿᵷ  ᵙᵲᶇ ᵇᵪᶁᵺᵾᵲ ᵰᶌᵞᶁᵨᵾ ᵱᶋᵞᵪᵾᵻ ᵗᶋ ᵱᵧᵾᵿ ᵧᵿᵦ ᵲ ᵈᵋᵄᵨᵾ ᵮᵹ ᵻ ᵗᵾ 

ᵴᵾᵿᵙ ᵱᶋᵞᵪᵾ ᵦᵱᵾᵲ ᵙᵨ ᵝ (ᶢ.ᶦ ᵻᶇᵪᶁ ᵻᶋᵺᶍ) ᶟ ᶢ.ᶦ. ɥᵰᵾ ᵷᵥ ᵪ ᵙᵲᶇ ᵇᵪᶁᵺᵾᵲ ᵿᵣᵺᶇᵰᵮᵲ ᶣɪ -ɥ ,ᵻ ᶣᶡᶣ ɨᵰᵾ 

ᵺᵲᶋᵗᵾᵲᵷᵾᵴᵾᵻ ᵗᶋ ᵲᵥᵪᶀᵿᵦᵗ ᵱᶋᵞᵪᵾ ᵦᵞᶁ ᵰᵾ ᵗᵾᵱ ᵸᵾᵴᵾ ᵺ ᵬ  ᵯᵑᵗᶋ ᵿᵧᵱᶋ ᶟ ᵱᶋ ᵗᵾᵱ ᵸᵾᵴᵾᵴᶇ ᵿᵪ  

ᵗᶃᵱᵾᵗᵴᵾᵬᵻ  ᵿᵪᵩᵾ ᵲᵥ ᴝ ᵱ  ᶟ  

.ɡ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵈᵷ ᵱᵗᵦᵾ ᵇᵪᶁᵺᵾᵲ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) 

ᵈᵱᶋᵞᵪᵾᵻ ᵗᶋ ᵾᵧᵿᵰᵗ ᵗᵲᵥ ᵙ ᵲᵱᶋ ᶟ ᵞᵮ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ 

ᵦᵞᶁ ᵰᵾ ᵖᵞᵾᵲᵰᵾ ᵾᵧᵿᵰᵗᵦᵾ ᵦᶋ ᵗ ᵝ, ᵱᵺᵴᶇ ᵷᵜᵾᵿᵴᵦ ᵬᵰᵾ ᵿᵷ ᵦᶃᵦ ᵙᵿᵦᵿᵷᵿᵩᵻ  ᵲ  ɥ ᶡᶣᶥ- 

ᶣᶡᶤᶥ  ᵺ ᵰtᶋ ᵴᵾᵿᵙ ᵱᶀ ᵙᵿᵦᵿᵷᵿᵩᵻ  ᵺ ᵬ  ᵙᵪ  ᵿᵷ ᶀᵱ ᵈᵷ ᵱᵗᵦᵾ ᵿᵪᵩᵾ ᵲᵥ ᵙᵨ ᵝ ᶟ  

.ɥ ᵿᵷ ᵾᵴᵱ ᵲ ᵺᵾᵷ ᵞᵿᵪᵗ ᵧᵾᵪᵻ ᵗᶋ ᵻᵗᵰᵾ ᵈᵷ ᵱᵗᵦᵾ ᵇᵪᶁᵺᵾᵲᵗᶋ (Desired) ᵺᶇᵷᵾ ᵦᵲ (ᵋ ᵦ ᵷᵾ 

ᵈᵩᵾᵲᵯᶂᵦ) β ᵱ ᵲᴝᵱᶋ ᶟ 

.ɨ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᶇ ᵗᶋ ᵿᵪ  ᵿᵷᵹᵱᵰᵾ ᵰᵦᵾᵗᶋ 

ᵈᵗᵴ χᴝ ᵲᵱᶋ;  t ) ᵰᵻᵺᶁᵴ ᵲ ᵸᶁ ᵗ  u ) ᵷ-ᵴᵙᵾᵪᶀ  ᴝ ) ᵗᵲ  ɯ ) ᵻ ᵦᵾ ᵦᵲᵥ   

.ɩ ᵱᵺ ᵇᵷᵿᵩᵗᶋ ᵴᵾᵿᵙ ᵿᵷ ᶀᵱ ᵴᵙᵾᵪᶀᵗᶋ ᵇᵪᶁᵰᵾᵪ ᵙᵲᶀ ᵲ ᵇᵬᶁᵙ ᵴᵙᵾᵪᶀᵴᵾᵊ ᵬᶂ ᵦ  ᵙᵪ  ᵰᵾᵙ ᵻᵗᶋ ᵬᵰᵾ 

ᵾᵬᵾᵲ, ᵺᶇᵱᵲ, ᵉ ᵡᶀ, ᵮ ᵺᵗᶋ ᵰᵾᵭ ᵦ ᵬᶂ ᵦ  ᵙᵪ ᵙ ᵲ ᵿᵪᵩᵾ ᵲᵥ ᵙ ᵲᵱᶋᶟ  

ᵿᵮ ᵦᶃᵦ ᵇ ᵱᵱᵪᵗᵾ ᵴᵾᵿᵙ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ ᵖᵞᵾᵲ  

(http://nwash.gov.np/dashboard) ᵰᵾ ᵋᵬᵴ ᵩ ᵝ ᶟ  

 

 ɩ.ɡ..ɡ   ᵪᵱᵾᵄ u ᵾᵪᶇᵬᵾᵪᶀ  dᵱᶋᵞᵪᵾᵻ ᵗᶋ  ᵬᵿᵻᵜᵾᵪ  ᵲ  ᵾᵧᵿᵰᵗᵦᵾ  ᵿᵪᵩᵾ ᵲᵥ 

ᵺᵰᶁᵨᵾᵱ ᵦᵲᵮᵾᵡ ᵰᵾᵙ ᵯᵑᵗᵾ, ᵴᵿᵦ ᵦᵲᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾ ᵬᶁᵱᵾ ᵋᵪ ᵈᵷ ᵱᵗ ᵨᶇᵿᵘᵑᵗᵾ ᵲ ᵬᵿᵻᵜᵾᵪ ᵯᵑᵗᵾ 

ᵪᵱᵾᵄ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵈᵱᶋᵞᵪᵾᵻ ᵗᶋ ᵨᶀᵚ  ᵺᶂᵿᵜ (long-list) β ᵱᵾᵲ ᵙ ᵲ ᵷᵣᵾ ᵲ ᵬᵾᵿᵴᵗᵾ ᵦᵲᵰᵾ ᵦᶁᵦ ᵙ ᵲ 

ᵾγᵿᵰᵗᵦᵾ ᵿᵪᵩᵾ ᵲᵥᵗᶋ ᵿᵪᵩᵾ ᵲᵦ ᵰᵾᵬᵨ ᵣᵴᵾᵊ ᵬᵾᵴᵪ ᵙ ᵲ ᵺᵻᵯᵾᵿᵙᵦᵾᵰᶂᵴᵗ ᵝᵴᵭᵴᵗᵾ ᵈᵩᵾᵲᵰᵾ ᵦᶀ 

ᵗᵾᵷᵾ ᵷᵱᵪᵰᶁᵿᵘ ᵈᵱᶋᵞᵪᵾᵻ ᵗᶋ ᵾᵧᵿᵰᵗᵦᵾ t ᵾᵱᵰ ᵙ ᵲᵱᶋ ᶟ  

ᵾᵧᵿᵰᵗᵦᵾ ᵿᵪᵩᵾ ᵲᵥ ᵺᵿᵻᵦ ᵦᶀ ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾᵻ ᵴᵾᵊ ᵇᵿᵦ ᵋ , ᵋ , ᵰ ᵱᵰ ᵲ ᵱᶂᵪ  ᵾᵧᵿᵰᵗᵦᵾ ᵰ 

http://nwash.mows.gov.np/dashboard
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ᵝᶁ ᵾᵋᵪ ᵗᵾ ᵴᵾᵿᵙ ᵑᵗ ᵿᵪᵿ ᵜᵦ ᵺᶂᵜᵗ ᵲ ᵰᵾᵬᵨ ᵣ ᵺᵿᵻᵦᵗᶋ ᵰᵾᵙ ᵨᵸ ᵪ ᵱᵿᵻ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ 

ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ ᵦᵱᵾ ᵲᵗᶋ ᵿᵺᵴᵿᵺᵴᵾᵰᵾ ᵪᶈ ᵦᵱᵾᵲ ᵙ ᵲᵑᵗᶋ ᵿᵧᵱᶋ ᶟ ᵺᶋᵻᶀ ᵰᵾᵙ ᵨᵸ ᵪᵗᶋ ᵈᵩᵾᵲᵰᵾ 

ᵱᶀ ᵺᵷᶈ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)  ᵺᶇᵷᵾ, ᵺᶁᵿᵮᵩᵾ ᵦᵧᵾ ᵺᵅᵲᵜᵪᵾᵻ ᵗᶋ ᵾᵧᵿᵰᵗᵦᵾ 

ᵿᵪᵩᵾ ᵲᵥ ᵙ ᵲᵑᵗᶋ ᵿᵧᵱᶋ ᶟ ᵾᵧᵿᵰᵗᵦᵾᵗᵾ ᵺᶂᵜᵗᵻ ᵰᵾ ᵿᵷᵸᶇᵹ ᵙ ᵲ ᵱᵺᵰᵾ ᵴᵾ ᶇ ᵴᵾᵙᵦ, ᵺᶇᵷᵾ ᵾ  ᵙᵪ  

ᵞᵪᵺᵅ ᵱᵾᵗᶋ ᵿᵷᵸᶇᵹᵦᵾ ᵲ ᵙ ᵲᵿᵷ ᵦᵲ ᵈᵨᶀ ᵲᵻᶇᵗᵾ ᵝᵪ ᶟ  

ᵱᵺᵲᶀ t ᵾᵱᵰ ᵯᵑᵗᶋ ᵈᵱᶋᵞᵪᵾᵻ ᵗᶋ ᵾᵧᵿᵰᵗᵦᵾᵗᶋ ᵺᵾᵲᵾᵅᵸ ᵦᵴ ᵨᵉᵑᵗᶋ ᵝ ᶟ ᵱᶇᵗ ᵈᵱᶋᵞᵪᵾᵗᶋ 

ᵾγᵿᵰᵗᵦᵾᵗᶋ ᵿᵷ ᵦᶃᵦ ᵺᶂᵿᵜ ᵇᵪᶁᵺᶂᵜᶀ Appendix B ᵰᵾ  ᵻᶇᵪ  ᵺ ᵗᵪᶇ ᵝ ᶟ bᵪᶁᵺᶂᵜᶀᵰᵾ ᵯᵑᵗᵾ ᵻᵲᶇᵗ 

ᵈᵱᶋᵞᵪᵾᵻ ᵗᶋ ᵾᵧᵿᵰᵗ ᵿᵷᵷᵲᵥᵻ  ᵞ ᵦᶈ ᵦᶀ ᵈᵱᶋᵞᵪᵾᵻ ᵗᶋ ᵦᵾᵿᵷᵦ ᵪᵾᵰ, ᵦᵾᵿᵷᵦ ᵧᵴ, ᵺᶇᵷᵾᵗᶋ 

ᵗᵿᵺᵰ, ᵺ ᵯᵾᵿᵷᵦ ᵴᵾᵯᵾᵿ ᵷᵦ ᵞᵪᵺᵅ ᵱᵾ ᵲ ᵰᶋᵡᵾᵰᶋᵡᶀ ᵴᵾᵙᵦ ᵬᵿᵪ ᵱᵺᵰᵾ ᵻᶇᵪ  ᵺ ᵗ ᵝ ᶟ  

 

ᵦᵾᵿᵴᵗᵾ 4 -1 :  ᵈᵱᶋᵞᵪᵾᵻ ᵗᶋ ᵾᵧᵿᵰᵗᵦᵾ 

.ᵺᵅ. ᶇ ᵑᵗᵾᵉ ᵇᵿᵦ ᵋ  ᵋ  ᵰ ᵱᵰ ᵱᶂᵪ ᵞ ᵰᵾ 

.b ᵘᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀ 

.b  ɡ
ᵻᵾᵴᵗᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ 

ᵈᵱᶋᵞᵪᵾ 
ᵺ ᵱᵾ  ɟ  ɟ  ɟ  ɟ  ɟ

.b  ɥ
ᵪᵱᵾᵄ ᵘᵾᵪᶇᵬᵾᵪᶀ 

ᵈᵱᶋᵞᵪᵾ 
ᵺ ᵱᵾ  ɟ  ɟ  ɟ  ɟ  ɟ

.b  ɨ
ᵿᵪᵰᵾ ᵥᵾᵿᵩᵪ ᵘᵾᵪᶇᵬᵾᵪᶀ 

ᵈᵱᶋᵞᵪᵾ 
ᵺ ᵱᵾ  ɡ  ɟ  ɟ  ɟ  ɡ

.b  ɩ
ᵻᵾᵴᵗᵾ ᶁᵷᵮᶇᵴᵻ 

(ᵋ  ᵾᵧᵿᵰᵗᵦᵾ) 
%  ɟ        ɟ

.d ᵺᵲᵺᵭᵾᵉ ᵥᵾᵴᶀ 

.d  ɡ
ᵻᵾᵴᵗᵾ ᵰᶌᵞᶁᵨᵾ 

ᵺᵲᵺᵭᵾᵉ ᵗᵾᵱ ᵰ 
ᵺ ᵱᵾ  ɟ  ɟ  ɟ  ɟ  ɟ

.d  ɥ
ᵪᵱᵾᵄ ᵺᵲᵺᵭᵾᵉ 

ᵗᵾᵱ ᵰ 
ᵺ ᵱᵾ  ɡ  ɡ  ɡ  ɟ  ɨ

.d  ɨ
ᵺ ᵾᵴᵪ  χᵙᵉᵲᵻᶇᵗᶋ 

ᵺᵲᵺᵭᵾᵉ ᵗᵾᵱ ᵰ 
ᵺ ᵱᵾ  ɟ  ɟ  ɟ  ɟ  ɟ

.d  ɩ

ᵚᵲᵾᵱᵺᶀ ᵺᵲᵺᵭᵾᵉ- 

ᵺᶁᵲᵿ ᵦ ᵜᵬ 

ᵷ ᵧᵾᵬᵪᵗᶋ ᵴᵾᵿᵙ 

ᵱᶋᵞᵪᵾ ᵙ ᵲᵑᵗᶋ ᵷᵹ 

ᵷᵹ  ɪ         

.e ᵷᵙ ᵗᵲᵥ 

.e  ɡ

ᵋ  β ᵦᵲᵗᶋ ᵷᵾᵺ 

ᵺᶇᵷᵾ ᵺᵿᵻᵦᵗᶋ 

ᵿᵷ ᵾᵴᵱ 

ᵺ ᵱᵾ  ɥ  ɟ  ɡ  ɪ  ɭ

.e  ɥ

ᵈᵩᵾᵲᵯᶂᵦ ᵦᵲᵗᶋ 

ᵷᵾᵺ ᵺᶇᵷᵾ ᵺᵿᵻᵦᵗᶋ 

ᵿᵷ ᵾᵴᵱ 

ᵺ ᵱᵾ  ɟ  ᶅ  ɡ  ɪ ᶢ  ɪ

.e  ɨ ᵞ ᵰᵾ ᵺ ᵱᵾ  ɥ  ᶅ  ɥ ᶢ  ɟ ᶣ  ɨ
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.ᵺᵅ. ᶇ ᵑᵗᵾᵉ ᵇᵿᵦ ᵋ  ᵋ  ᵰ ᵱᵰ ᵱᶂᵪ ᵞ ᵰᵾ 

.ə ᵷᵙ ᵗᵲᵥ 

.ə  ɡ
ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵗᶋ 

ᵺ ᵱᵾ 
ᵺ ᵱᵾ  ɟ  ɥ ᶢ  ɟ  ɩ ᶢ  ᵻ

.ɛ ᵷᵙ ᵗᵲᵥ 

.ɛ  ɡ

ᵺᵾᵷ ᵞᵿᵪᵗ 

ᵧᵾᵪᵻ ᵰᵾ ᵋ  β

ᵦᵲᵗᶋ ᵷᵾᵺ ᵺᶁᵿᵮᵩᵾ 

ᵺ ᵱᵾ  ɟ  ɡ  ɟ  ɟ  ɡ

.ɛ  ɥ

ᵺᵾᵷ ᵞᵿᵪᵗ 

ᵧᵾᵪᵻ ᵰᵾ ᵈᵩᵾᵲᵯᶂᵦ 

ᵦᵲᵗᶋ ᵷᵾᵺ ᵺᶁᵿᵮᵩᵾ 

ᵺ ᵱᵾ  ɪ  ɥ  ɡ  ɟ  ɭ

.ɛ  ɨ ᵞ ᵰᵾ ᵺ ᵱᵾ  ɪ  ɨ  ɡ  ɟ  ᶅ

 

ᵰᵾᵿᵧ ᵨᵉᵑᵗᶋ ᵦᵾᵿᵴᵗᵾᵰᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵯ ᵲᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵈᵱᶋᵞᵪᵾᵻ, ᵺᵲᵺᵭᵾᵉ ᵈᵱᶋᵞᵪᵾᵻ, 

ᵿᵷ ᵾᵴᵱᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶇᵷᵾ, ᵷᵾ ᵱ ᵺᵅ ᵧᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ 

ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶇᵷᵾ ᵲ ᵺᵾᵷ ᵞᵿᵪᵗ ᵧᵾᵪᵻ ᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)ᵗᶋ 

ᵺᶁᵿᵷᵩᵾᵻ ᵗᶋ ᵾᵧᵿᵰᵗᵦᵾ ᵿᵪᵩᵾ ᵲᵥ ᵜᵾᵲ ᵦᵻᵰᵾ ᵙ ᵲᵑᵗᶋ ᵝ, ᵞᵺᵰᵾ ᵇᵿᵦ ᵋ , ᵋ , ᵰ ᵱᵰ ᵲ ᵱᶂᵪ ᵝᵪ ᶟ ᵱᵺᶈ 

ᵙ ᵲ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾ, ᵺᶁᵿᵮᵩᵾ ᵲ  ᵺᵅᵲᵜᵪᵾᵴᵾᵊ ᵬᵿᵪ ᵜᵾᵲ ᵦᵻᵰᵾ ᵝᶁ ᵱᵾᵉᵑᵗᶋ ᵝ; ᵞᵺᵰᵾ ᵻᵾᵴᵗᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ 

ᵈᵱᶋᵞᵪᵾ, ᵪᵱᵾᵄ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵈᵱᶋᵞᵪᵾ, ᵿᵪᵰᵾ ᵥᵾᵿᵩᵪ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵈᵱᶋᵞᵪᵾ ᵲ ᵻᵾᵴᵗᵾ ᶁᵷᵮᶇᵴᵻ  (ᵋ  

ᵾᵧᵿᵰᵗᵦᵾ) ᶟ ᵱᵺᵮᵾᵡ ᵗᶇ ᵮᶁᵿᵟ ᵝ ᵯᵪᶇ ᵺᵪᶍ  ɥ ᶡᶤᶥ  ᵺ ᵰᵰᵾ ᵴᵿᵦ ᵋᵬᵴᵿ ᵩ ᵻᵾᵿᵺᵴ ᵙᵪ ᵗᵾ ᵿᵪᵿ ᵦ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  ᵻᵾᵴ ᵰᶌᵞᶁᵨᵾ ᵺᵅᵜᵾᵴᵪᵰᵾ ᵪᵯᵑᵗᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵈᵱᶋᵞᵪᵾᵻ ᵯᵑᵗᶋᵴᶇ   ɛ  ᵾᵧᵿᵰᵗᵦᵾ ᵺᵿᵻᵦ 

ᵰᵰβ , ᵬᶁᵪ ᵧᵾᵪ ᵷᵾ ᵬᶁᵪ ᵪ ᵰᵾ ᵥ ᵙᵪᶁ  ᵞ ᵲᶀ ᵝᶈ χɜ   

ᵻᵾᵴ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᶇᵿᵯ  ᵿᵪᵰᵾ ᵥᵾᵿᵩᵪ  ɡᵷᵡᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵈᵱᶋᵞᵪᵾᵻ  ᵰ ᵱᶇ  ɡᵴᵾᵊ ᵋ  ᵾᵧᵿᵰᵗᵦᵾ ᵺᵿᵻᵦ 

ᵬᶁᵲᵾ ᵙ ᵲᵪᶁ ᵈᵷ ᵱᵗ ᵝ ᶟ ᵱᶋ ᵰ ᵲ ᵾᵧᵿᵰᵗᵦᵾᵗᶋ ᵈᵩᵾᵲᵰᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵴᶇ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵈᵱᶋᵞᵪᵾᵻ ᵰᵾ 

ᵴᵙᵾᵪᶀ ᵙᵲᶇᵰᵾ ᵲᵾ ᵴᶇ ᵲ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵴᶇ β ᶋᵗᶇᵗᶋ ᵴ ᵱ ᵺᵪᶍ  ɥ ᶡᶤᶥ  ᵺ ᵰ ᵬᶁᵲᵾ ᴝ ᵪ  ᵺ ᵗ ᵝ ᶟ ᶁᵷᵷᶇᵴᵻ ᵗᶋ 

ᵻᵗᵰᵾ ᵺᵷᵥᵗᶋ ᵰᵰᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᶇᵿᵯ  ᵬ ᵾ ᵴᵾᵙᶇᵗᵾ ᶁᵷᵷᶇᵴᵻ ᵴᵾᵊ ᵻᵾᵴᵗᶋ ᵴᵾᵿᵙ ᵋ  ᵾᵧᵿᵰᵗᵦᵾ 

ᵺᵿᵻᵦ ᵺᶁᵩᵾᵲ ᵙ ᵲ ᵇ ᵬ ᵱᵾ ᵰ ᵰ ᵗᵾᵴᵺ ᵰᵗᵾ ᵴᵾᵿᵙ ᵺᵅᵜᵾᵴᵪ ᵙ ᵲ ᵺᵪᶍ  ɥ ᶡᶤᶥ  ᵺ ᵰᵰᵾ ᵦᶀ ᶁᵷᵷᶇᵴᵻ 

ᵿᵷ ᵧᵾᵬᵪ ᵙ ᵲ ᵬᵾᵉᵬ ᵿᵷᵦᵲᵥ ᵥᵾᵴᶀᵰᵾ ᵪᶈ ᵦᶀ ᶇᵻ  ᵞᶋᵿᵣᵪᶇ ᵙ ᵲ ᵱᶋᵞᵪᵾ ᵮᵪᵾᵉᵑᵗᶋ ᵝ ᶟ 

 

.ɩᶢ.ᶣ.    χᵱᵾᵄ ᵺᵲᵺᵭᵾᵉ  dᵱᶋᵞᵪᵾᵻ ᵗᶋ  ᵬᵿᵻᵜᵾᵪ ᵲ  ᵾᵧᵿᵰᵗᵦᵾ  ᵿᵪᵩᵾ ᵲᵥ 

ᵺᵪᶍ  ɥ ᶡᶤᶥ  ᵺ ᵰᵗᶋ ᵺᵲᵺᵭᵾᵉ ᶇt ᶋ ᵴ ᵱ ᵬᶁᵲᵾ ᵙᵪ   ɨᵷᵡᵾ ᵪᵱᵾᵄ ᵗᵾᵱ ᵰᵻ ᵗᶋ ᵞ ᵲᵦ ᵬᵪ  ᵞᵺᵰ ᵱᶇ  ɡ

ᵷᵡᵾ ᵋ  ᵾᵧᵿᵰᵗᵦᵾᵰᵾ ᵬᵲᶇᵗᵾ ᵝᵪᶍ ᶟ ᵚᵲᵾᵱᵺᶀ ᵺᵲᵺᵭᵾᵉ ᵦᵭ , ᵺᶁᵲᵿ ᵦ ᵜᵬ  ᵷ ᵧᵾᵬᵪᵗᶋ ᵴᵾᵿᵙ ᶤ ᵮᵹ ᵗᶋ 

ᵇᵷᵿᵩ ᵿᵪᵩᵾ ᵲᵥ ᵙ ᵲᵑᵗᶋ ᵝ ᵞᵺᵗᶋ ᵇᵧ  ᵋ  ᵾᵧᵿᵰᵗᵦᵾ ᵺᵿᵻᵦ ᵬᵿᵻᵴᶋ ᶤ ᵮᵹ ᵿᵯ  ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵯᵲᶀ ᵺᵷᶈ 

ᵚᵲᵾᵱᵺᶀ ᵸᶌᵜᵾᵴᵱᵻ  ᵦᶋ ᵗᵑᵗᶋ ᵦᵲᵗᶋ ᵿᵪᵰᵾ ᵥ ᵙ ᵲᵪᶇ ᵷᵾ ᵯᵉᵲᵻᶇᵗᵾ ᵸᶌᵜᵾᵴᵱᵻ ᵗᶋ ᵦᵲᶋ ᵿᵦ ᵙ ᵲ ᵺᶁᵲᵿᵦ 

ᵷ ᵧᵾᵬᵪ ᵙ ᵲᵑᵗᶋ ᵺᵲᵺᵭᵾᵉ ᵦᵲᵰᵾ ᵬᶁᵱᵾ ᵋᵪᶇ ᵱᶋᵞᵪᵾ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ  

ᵿᵷ ᵾᵴᵱᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶇᵷᵾᵗᶋ ᵴᵾᵿᵙ ᵾᵧᵿᵰᵗᵦᵾ ᵲ ᵺᶇᵷᵾ ᵦᵲ β ᵴᵗᶋ 

ᵦᵾᵿᵴᵗᵾᵰᵾ ᵨᶇᵘᵾᵉᵑᵗᶋ ᵝ ᶟ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵿᵯ  ᵲᵻᶇᵗᵾ ᶣ  ɨᵿᵷ ᵾᵴᵱ ᵸᶌᵜᵾᵴᵱᵻ  ᵰ ᵱᶇ  ɥᵴᵾᵊ ᵇᵿ βɛ  

ᵾᵧᵿᵰᵗᵦᵾ ᵺᵿᵻᵦ ᵋ ᵦ ᵦᵲᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶇᵷᵾ ᵴᵿᵦ ᵱᶋᵞᵪᵾ 

ᵷᵪᵾᵉᵑᵗᶋ ᵝ ᶟ ᵦᶀ ᵿᵮ ᵾᵴᵱᵗᶋ ᵿᵮ ᵦᶃᵦ ᵿᵷᵷᵲᵥ ᵿᵮ ᵱᵾᵴᵱᵗᶋ ᵪᵾᵰ, ᵢᶇᵙᵾᵪᵾ ᵺᵿᵻᵦ ᵇᵪᶁᵺᶂᵜᶀᵰᵾ ᵲᵾᵿᵘᵑᵗᶋ ᵝ 

ᶟ  



ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ                                                                       ᵬᶇ γχ . 49 

 

ᵱᵺᶈ ᵙ ᵲ ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵰᵾ ᵺᵰᶁᵿᵜᵦ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶁᵿᵷᵩᵾᵗᶋ ᵴᵾᵿᵙ   ɥ

ᵷᵡᵾᵴᵾᵊ ᵋ ᵲ ɡɟ ᵷᵡᵾᵴᵾᵊ ᵰ ᵰ ᵾᵧᵿᵰᵗᵦᵾ ᵰᵰᵾ ᵲᵾᵿᵘ ᵱᶋᵞᵪᵾ ᵮᵪᵾᵉᵑᵗᶋ ᵝ ᶟ 

ᵺᵾᵷ ᵞᵿᵪᵗ ᵧᵾᵪᵻ ᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)ᵗᶋ ᵺᶁᵿᵷᵩᵾ ᵿᵷᵸᶇᵹ ᵙ ᵲ ᵺᵾᵷ ᵞᵿᵪᵗ 

ᵸᶌᵜᵾᵴᵱᵗᶋ ᵿᵪᵰᵾ ᵥ, ᵰᵰ ᵦ ᵺᵅᵯᵾᵲ, ᵦᵲᶋ ᵿᵦ ᵲ ᵷ ᵧᵾᵬᵪᵗᵾ ᵴᵾᵿᵙ ᵾᵧᵿᵰᵗᵦᵾ ᵰ ᵰᵾᵿᵧ ᵨᵉᵑᵗᶋ 

ᵦᵾᵿᵴᵗᵾᵰᵾ ᵿᵪᵩᵾ ᵲᵥ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ 

ᵱᶀ ᵺᵷᶈ ᵰᵾᵧᶀᵗᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵲ ᵺᵲᵺᵭᵾᵉᵗᵾ ᵱᶋᵞᵪᵾ ᵲ ᵗᵾᵱ ᵰᵻ  χᴝ ᵲᵬᵾᵿᵴᵗᵾ β ᵧᵾ ᵷᵣᵾ ᵦᵲᵰᵾ ᵈᵱᶋᵿᵞᵦ  

ᵲᵥᵪᶀᵿᵦᵗ ᵱᶋᵞᵪᵾ ᵦᵞᶁ ᵰᵾ ᵗᵾᵱ ᵸᵾᵴᵾᵰᵾ (ᶢ.ᶦ.ᶣ) ᵯᵑᵗᵾ ᵺᵻᵯᵾᵿᵙᵦᵾᵰᶂᵴᵗ ᵝᵴᵭᵴ ᵾᵲᵾ ᵿᵪᵥᵱ ᵯᵑ 

ᵇᵪᶁᵺᵾᵲᵗᵾ ᵪᶍ ᶟ ᵱᶀ ᵺᵷᶈ ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾᵻ ᵗᶋ ᵾᵧᵿᵰᵗᵦᵾ ᵦᵱ ᵯᵑᵇᵪᶁᵺᵾᵲ ᵾᵧᵿᵰᵗᵦᵾ ᵰᵇᵪᶁᵺᵾᵲ 

ᵦ ᵱᵾ ᵗ ᵲ ᵺᶁᵜᵪᵾᵻ  ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ ᵖᵞᵾᵲ (NWASH-MIS) ᵰᵾ 

ᵿᵷ  ᵙᵲᵾᵉᵑ ᵬᵿᵝ ᵷᵜᵾᵿᵴᵦ ᵬᵰᵾ ᵱᶋᵞᵪᵾ ᵻ ᵗᶋ ᵇᵷᵿ φᵺᵿᵻᵦ ᵺᶋᵿᵻ ᵱᶋᵞᵪᵾ ᵖᵞᵾᵲ (NWASH-MIS) 

ᵴᶇ ᵱᵺᵗᶋ ᵴᵾᵙᵦ ᵙᵥᵪᵾ ᵙᵲᶇᵗᶋ ᵻᶋ ᶟ 

 ɩ.ɡ.ɨ    ᵾᵧᵿᵰᵗᵦᵾ  bχ ᶁ ᵬ  dᵱᶋᵞᵪᵾ  ᵲ  ᵱᵾᵗᵴᵾᵬᵻ ᵗᶋ  ᵿᵷᵦᵲᵥ  ᵱᶋᵞᵪᵾ 

ᵱᵺ ᵘ ᵣᵴᶇ ᵬᶂᵥ  ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)  ᵗᵯᵲᶇᵞ ᵲ ᵺᶇᵷᵾ ᵦᵲ ᵺᶁᵩᵾᵲᵗᶋ ᵴᵾᵿᵙ ᵈᵷ ᵱᵗ 

ᵬᵪ  ᵬᶂᵷᵾ ᵩᵾᵲᵰᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵴᵾᵊ ᵈᵷ ᵱᵗ ᵬᵪ  ᵴᵙᵾᵪᶀ ᵿᵷᵦᵲᵥᵗᶋ ᶇᵬᵥ ᵙᵨ ᵝ ᶟ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵴᵾᵊ 

ᵈᵷ ᵱᵗ ᵬᵪ  ᵴᵙᵾᵪᶀ ᵺᵿᵻᵦ ᵦᶀ ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾᵻ ᵴᶇ ᵭᵾᵉᵨᵾ ᵬᶁᵱᵾ ᵋᵪᶇ ᵞᵪᵺ ᵱᵾ ᵲ ᵙᵿᵦᵿᵷᵿᵩᵻ ᵗᶋ 

ᵇᵪᶁᵰᵾᵪ ᵲ ᵿᵷᵦᵲᵥᵴᵾᵊ ᵬᵿᵪ ᵱᵺᵴᶇ ᵿᵷ ᶇᵹᵥ ᵙᵨ ᵝ ᶟ ᵺᵾᵧᶈ ᵱᶋ ᵘ ᵣᵰᵾ ᵿᵷ ᵾᵴᵱ, ᵷᵾ ᵱ ᵺᵅ ᵧᵾ, ᵺᵾᵷ ᵞᵿᵪᵗ 

ᵧᵾᵪ, ᵢᶋᵺ ᵭᶋᵻᶋᵲᵰᶈᵴᵾ ᵷ ᵧᵾᵬᵪ, ᵤᵴ ᵺ ᵾᵴ ᵺᵿᵻᵦᵗᶋ ᵭᶋᵻᶋᵲᵬᵾᵪᶀ ᵸᶋᵩᵪ ᵙᵪ  ᵴᵙᵾᵱᵦᵗᵾ ᵇ ᵱ ᵷᵾᵺ 

ᵱᵾᵗᵴᵾᵬᵻ ᵗᶋ ᵬᵿᵪ ᵴᵙᵾᵪᶀ ᵺᵿᵻᵦ ᵴᵿᵦ ᵞᵪᵺᵅ ᵱᵾ, d ᵷ ᵱᵗ ᵺᵅᵲᵜᵪᵾ ᵲ ᵙᵿᵦᵿᵷᵿᵩᵗᶋ ᵬᵿᵪ ᶇᵬᵥ 

ᵙ ᵲᵑᵗᶋ ᵝ ɜ   

ᵴᵙᵾᵪᶀᵗᶋ ᶇᵬᵥ ᵙᵨᵾ  ᵻᵲᶇᵗ ᵈᵱᶋᵞᵪᵾᵻ ᵗᶋ ᵿᵪᵰᵾ ᵥ ᵇᵧᵷᵾ ᵰᵰ ᵦ-ᵺᵅᵯᵾᵲᵗᶋ ᵰᵾ  ᵴᵙᵾᵪᶀ ᵪᵯᶈᵗᵪ 

ᵈᵱᶋᵞᵪᵾᵻ ᵗᶋ ᵬᶁᵲᵾ ᵞᶀᵷᵪ-ᴥ  (Life-Cycle) ᵯᵲᶀᵗᶈ ᵴᵾᵿᵙ ᵴᵙᵾᵪᶀᵗᶋ ᵈᵷ ᵱᵗᵦᵾ ᵱᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ 

ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)  ᵱᶋᵞᵪᵾᵴᶇ ᵙᵲᶇᵗᶋ ᵝ ᶟ ᵱᵺᵗᶋ ᵰᵦᵴᵷ ᵻᵲᶇᵗ ᵈᵱᶋᵞᵪᵾ ᵇᵧᵷᵾ ᵺᵅᵲᵜᵪᵾᵻ  ᵿᵪᵰᵾ ᵥᵗᵾ 

ᵴᵾᵿᵙ ᵈᵷ ᵱᵗ ᵴᵙᵾᵪᶀ, ᵿᵪᵰᵾ ᵥ ᵺ ᵬ  ᵯᵑ ᵬ ᵾᵦ ᵱᵺᵗᶋ ᵺᵅᵜᵾᵴᵪ ᵘᵜ , ᵰᵰ ᵦ ᵦᵧᵾ ᵺᵅᵯᵾᵲ ᵇᵧᵷᵾ ᵲᵘᵲᵘᵾᵷ 

ᵘ  ᴥᵲ ᵇ ᵱ ᵷ ᵧᵾᵬᵪ ᵘᵜ ᵗᶋ ᵺᵰᶇᵦ ᵱᵺᵴᶇ ᵴᶇᵘᵾᵞᶋᵘᵾ ᵙᵲᶇᵗᶋ ᵝ ᶟ  

ᵿᵪ  ᵦᵾᵿᵴᵗᵾᵴᶇ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ ᵖᵞᵾᵲ NWASH-MIS ᵰᵾ ᵱᶋᵙ 

ᵙ ᵲᵑᵗᶋ ᵺᶋ ᶇᵬᵥ ρᶇᵘᵾᵋᵄᵨᵝᵪᶍ ; 

 

ᵦᵾᵿᵴᵗᵾ 4 -2 :  ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ ᵖᵞᵾᵲ NWASH-MIS t ᶋ 

ᶇᵬ  v

ᵾᵧᵿᵰᵗ

ᵦᵾ ᶢ ᵷᵹ ᶣ ᵷᵹ ᶤ ᵷᵹ ᶤ ᵷᵹ ᶥ ᵷᵹ ᶦ ᵷᵹ ᶧ ᵷᵹ ᶨ ᵷᵹ ᶩ ᵷᵹ ᶪ ᵷᵹ 

ᶢᶡ 

ᵷᵹ 

ᵬᶁᵄᵞᶀᵙᵦ ᵘᵜ  ᵿᵷᵦᵲᵥ   

ᵩᶇᵲᶈ ᵋ .ɟ ɡ .ɟ ɩ .ɟɩ ᶡ.ɡ               

ᵋ      ᶡ.ɡ .ɟɩ .ɟɩ .ɟɡ           

ᵰ ᵱᵰ         .ɟɡ .ɟɩ .ɟɩ ᶡ.ɡ       

ᵿ  χ               .ɟɡ .ɟɩ ᶡ.ɩ .ɟɡ 

ᵑᵗ ᵬᵡᵗ ᵰᵰ ᵦᵗᶋ ᵘᵜ  ᵿᵷᵦᵲᵥ 
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ᵾᵧᵿᵰᵗ

ᵦᵾ ᶢ ᵷᵹ ᶣ ᵷᵹ ᶤ ᵷᵹ ᶤ ᵷᵹ ᶥ ᵷᵹ ᶦ ᵷᵹ ᶧ ᵷᵹ ᶨ ᵷᵹ ᶩ ᵷᵹ ᶪ ᵷᵹ 

ᶢᶡ 

ᵷᵹ 

ᵩᶇᵲᶈ ᵋ .ɟ ɪ .ɟ ɪ          

ᵋ             

ᵰ ᵱᵰ            

ᵿ  χ            

ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ ᵘᵜ  ᵿᵷᵦᵲᵥ 

ᵩᶇᵲᶈ ᵋ .ɟ ɪ .ɟɪ          

ᵋ             

ᵰ ᵱᵰ            

ᵿ  χ            

ᵺ ᵾᵴᵪ ᵘᵜ  ᵿᵷᵦᵲᵥ 

ᵩᶇᵲᶈ ᵋ .ɟ ɪ .ɟɪ          

ᵋ             

ᵰ ᵱᵰ            

ᵿ  χ            

ᵿᵣᵞᵾᵉᵪ ᵺᶁᵬᵲᵿᵯᵞᵪ ᵘᵜ  ᵿᵷᵦᵲᵥ 

ᵩᶇᵲᶈ ᵋ .ɟɪ .ɟɪ          

ᵋ             

ᵰ ᵱᵰ            

ᵿ  χ            

 

.t ᵬᶁᵄᵞᶀᵙᵦ ᵘᵜ  ᵿᵷᵦᵲᵥ   

ᵻᵾᵴ ᵺ ᵾᵴᵪᵰᵾ ᵲᵻᶇᵗᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀᵻ ᵗᶋ ᵺᶇᵷᵾ ᵦᵲ ᵺᶁᵩᵾᵲ ᵲ ᵪᵱᵾᵄ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀᵻ ᵿᵪᵰᵾ ᵥ, 

ᵺᵅᵜᵾᵴᵪ ᵲ ᵷ ᵧᵾᵬᵪᵗᶋ ᵴᵾᵙᶂ ᵪᶇ ᵬᶁᵄᵞᶀᵙᵦ ᵘᵜ  ᵿᵷᵦᵲᵥᵗᶋ ᶇᵬ ;v 

. 

ᵰᵾᵧᶀ ᵦᵾᵿᵴᵗᵾᵰᵾ ᵨᶇᵘᵾᵉᵑᵗᶋ ᵬᶁᵄᵞᶀᵙᵦ ᵘᵜ  ᵿᵷᵦᵲᵥᵗᶋ ᶇᵬᵥ ᵇᵪᶁᵺᵾᵲ ᵩᶇᵲᶈ ᵋ  ᵾᵧᵿᵰᵗᵦᵾᵰᵾ ᵬᵲᶇᵗᵾ 

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶇᵷᵾ ᵦᵧᵾ ᵬᶁᵷᵾ ᵩᵾᵲᵗᵾ ᵴᵾᵿᵙ ᵿᵪᵿ ᵦ ᵙ ᵲᵑᵗᶋ ᵬᶁᵄᵞᶀ ᵰ ᵱ 

ᵬᵿᵻᵴᶋ ᵷᵹ  ᶡ.ᶢ, ᵨᶋ ᶋ ᵷᵹ  ᶡ.ᶥ, ᵦᶇ ᶋ ᵷᵹ  ᶡ.ᶥ ᵲ ᵜᶌᵧᶋ ᵷᵹ  ᶡ.ᶢ ᵗᵾ ᵨᵲᵴᶇ ᵴᵙᵾᵪᶀ ᵙᵪᶁ  ᵋᵬᵱᶁ  ᵝ ᵯ ᶇ 

ᵨᶇᵿᵘ ᵝ ᶟ ᵱᶀ ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾᵻ  ᵇᵿᵦ ᵋ  ᵾᵧᵿᵰᵗᵦᵾᵰᵾ ᵬᵲᶇᵗᶋ ᵪᵾᵴᶇ ᵦᶁ ᵦᶈ ᵱᵺᵗᶋ ᵺᶁ ᵷᵾᵦ ᵙ ᵲᵪᶁᵬᵝ  

ᵯ ᶇ ᵬᵿᵪ ᵱᶋ ᵦᵾᵿᵴᵗᵾᵮᵾᵡ ᵮᶁᵿᵟ ᵝ ᶟ ᵇᵿᵦ ᵋ  ᵾᵧᵿᵰᵗᵦᵾᵗᵾ ᵬᶂᵷᵾᵩᵾᵲᵰᵾ ᵴᵙᵾᵪᶀᵗᶋ ᵿᵪᵿ ᵦᵦᵾ ᵬᵿᵝ ᵦᶇ ᶋ 

ᵷᵹ ᵮᵾᵡ ᵋ  ᵾᵧᵿᵰᵗᵦᵾ ᵾ  ᵈᵱᶋᵞᵪᵾᵻ ᵰᵾ ᵬᶁᵄᵞᶀᵗᶋ ᵷ ᵧᵾ ᵙᵪ  ᵺ ᵗ ᵝ ᶟ ᵱᵺᶈ ᵙ ᵲ ᵰ ᵰ ᵾᵧᵿᵰᵗᵦᵾᵰᵾ 

ᵬᵲᶇtᵾ dᵱᶋγ ᵾχᵻ ᵬᵾɐᴥᶌ ᵷᵹᵰᵾ ᵲ ᵿχ  ᵾγᵿᵰt ᵾβtᵾ dᵱᶋγ ᵾχᵻ d ᶌiɐ ᵷᵹᵰᵾ ᵺᶁ ᴝ  χᵺᵗ  βɜ  

ᵘ. ŋt  ᵬᵡᵗ ᵰᵰ ᵦᵗᶋ ᵘᵜ  ᵿᵷᵦᵲᵥ   

ᵻᵾᵴ ᵺ ᵾᵴᵪᵰᵾ ᵲᵻᶇᵗᵾ ᵲ ᵪᵱᵾᵄ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀᵻ ᵗᶋ ᵺᶇᵷᵾ ᵦᵲ ᵺᶁᵩᵾᵲᵗᶋ ᵴᵾᵿᵙ ᵴᵾᵙᶂ ᵪᶇ; 
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ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵯ ᵲᵗᵾ ᵰᶌᵞᶁᵨᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵦᵧᵾ ᵯᵘ ᵲᶈ ᵮᵪᶇᵗᵾ ᵪᵱᵾᵄ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀᵻ ᵰᵾ ᵈᵷ ᵱᵗ ᵰᵰ ᵦ 

ᵺᶁᵩᵾᵲ ᵲ ᵺᶇᵷᵾ ᵦᵲᶋ ᵿᵦ ᵙᵪ  ᵗᵾᵰ ᵬᵿᵻᵴᶋ ᵲ ᵨᶋ ᶋ ᵷᵹ ᵿᵯ ᶈ ᵙ ᵲ ᵺ ᶁ ᵬᵪ  ᵰᵾᵿᵧᵗᶋ ᵦᵾᵿᵴᵗᵾᵴᶇ ᵨᶇᵘᵾᵋᵄᵝ ᶟ 

ᵱᵺᵗᵾ ᵴᵾᵿᵙ ᵝᶁ ᵾᵉᵑᵗᶋ ᵮᵞᶇᵡ ᵬᵿᵻᵴᶋ ᵲ ᵨᶋ ᶋ ᵷᵹ ᵰᵾ ᵈᵩᵾ ᵈᵩᵾ ᵙ ᵲ ᵘᵜ  ᵙᵪ  ᵙ ᵲ ᵱᶋ ᵱᶋᵞᵪᵾ ᵮᵪᵾᵉᵑᵗᶋ 

ᵝ ᶟ ᵱ ᵦᶋ ᵰᵰ ᵦ ᵦᵧᵾ ᵺᶇᵷᵾ ᵦᵲᶋ ᵿᵦ ᵑᵗ ᵬᵡᵗ ᵰᵾ  ᵙ ᵲᵪᶇ ᵯᵑᵗᶋᵴᶇ ᵇ  ᵮᵾᵄ ᵗ ᵮᵹ ᵰᵾ ᵱᵺᵗᶋ ᵴᵾᵿᵙ ᵴᵙᵾᵪᶀ 

ᵷ ᵧᵾ ᵙᵪᶁ  ᵬᵨ ᵪ ᶟ  

ᵙ. ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ ᵘᵜ  ᵿᵷᵦᵲᵥ  

ᵻᵾᵴ ᵺ ᵾᵴᵪᵰᵾ ᵲᵻᶇᵗᵾ ᵲ ᵪᵱᵾᵄ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀᵻ ᵗᶋ ᵺᶇᵷᵾ ᵦᵲ ᵺᶁᵩᵾᵲᵗᶋ ᵴᵾᵿᵙ ᵴᵾᵙᶂ ᵪᶇ ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ 

ᵘᵜ  ᵿᵷᵦᵲᵥ ; 

. 

ᵰᵾᵧᶀ ᵨᶇᵘᵾᵉᵑᵗᶋ ᵦᵾᵿᵴᵗᵾᵴᶇ ᵰᶌᵞᶁᵨᵾ ᵺᵅᵜᵾᵿᵴᵦ ᵲ ᵪᵱᵾᵄ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀᵻ ᵗᶋ d ᵮ ᵱᵗ ᵰᵰ ᵦ ᵺᶁᵩᵾᵲ ᵦᵧᵾ 

ᵦᵲᶋ ᵿᵦᵗᵾ ᵴᵾᵿᵙ ᵾᵧᵿᵰᵗᵦᵾ ᵇᵪᶁᵺᵾᵲ ᵈᵷ ᵱᵗ ᵬᵪ  ᵘᵜ  ᵬᵿᵻᵴᶋ ᵲ ᵨᶋ ᶋ ᵷᵹ  ᵿᵯ  ᵙ ᵲ ᵺ ᶇ ᵙ ᵲ ᵱᶋᵞᵪᵾ 

ᵙ ᵲᵑᵗᶋ ᵝ ᶟ  

 

ᵚ. ᵺ ᵾᵴᵪ ᵘᵜ  ᵿᵷᵦᵲᵥ   

ᵻᵾᵴ ᵺᵅᵜᵾᵴᵪᵰᵾ ᵲᵻᶇᵗᵾ ᵰᶌᵞᶁᵨᵾ ᵗᵾᵪᶇᵬᵾᵪᶀ ᵲ ᵪᵱᵾᵄ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀᵻ ᵗᶋ ᵨᶈᵿᵪᵗ ᵺᶇᵷᵾ ᵺᵅᵜᵾᵴᵪᵗᵾ ᵴᵾᵿᵙ ᵲ 

ᵈᵷ ᵱᵗ ᵺᶇᵷᵾ ᵦᵲ ᵺᶁᵩᵾᵲᵗᶋ ᵴᵾᵿᵙ ᵴᵾᵙᶂ ᵱᶋᵞᵪᵾ ᵙ ᵲᵑᵗᶋ ᵦᵾᵿᵴᵗᵾ;  

. 

ᵛ. ᵿᵣᵞᵾᵉᵪ ᵺᶁᵬᵲᵿᵯᵞᵪ ᵘᵜ  ᵿᵷᵦᵲᵥ  

ᵻᵾᵴ ᵺ ᵴᵪᵰᵾ ᵲᵻᶇᵗᵾ ᵲ ᵪᵱᵾᵄ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀᵻ ᵗᶋ ᵿᵣᵞᵾᵉᵪ, ᵺᶁᵬ ᵲᵷᶇᵥ ᵦᵧᵾ ᵇ ᵱ ᵞ ᵲᶀ ᵺᶇᵷᵾ ᵗᵾ 

ᵴᵾᵿᵙ ᵈᵷ ᵱᵗ ᵬᵪ  ᵘᵜ ᵗᶋ ᵿᵷᵦᵲᵥ ᵦᵾᵿᵴᵗᵾ;  

.ɩᶢ.ᶥ.   ᵋᵬᵴ ᵩ  ᶋᵦᵻ ᵗᶋ  ᵴᶇᵘᵾᵞᶋᵘᵾ 

ᵲᵥᵪᶀᵿᵦᵗ ᵱᶋᵞᵪᵾ ᵦᵞᶁ ᵰᵾ ᵗᵾᵱ ᵸᵾᵴᵾᵴᶇ (ᶢ.ᶦ.ᶣ) ᵿᵷ ᵦᶃᵦ ᵝᵴᵭᵴ ᵬᵿᵝ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵈᵷ ᵱᵗᵦᵾ 

ᵾᵧᵿᵰᵗ ᵗᵲᵥ ᵙᵲᶇᵗᶋ ᵿᵧᵱᶋ ᵲ  ɥ ᶡᶣᶥ- ɥ ᶡᶤᶥ  t ᶋ ᵴᵾᵿᵙ ᵿᵷ ᶀᵱ ᵈᵷ ᵱᵗᵦᵾᵗᶋ ᵿᵪᵩᵾ ᵲᵥ ᵙᵲᶇᵗᶋ ᵿᵧᵱᶋ ᶟ 

ᵱᶋ ᵗᶃᵱᵾᵰᵾ ᵴᵾᵿᵙ ᵴᵙᵾᵪᶀ ᵰᵦᵾᵗᶋ ᵴᶇᵘᵾᵞᶋᵘᵾ ᵯᵱᶋ ᵲ χᴝ ᵲᵬᵾᵿᵴᵗᵾᵺᵅᵙ ᵋᵬᵴ ᵩ ᶋᵦᵻ  ᵬᵿᵻᵜᵾᵪ ᵙ ᵲᵱᶋ 

ᶟ ᵋᵬᵴ ᵩ ᶋᵦᵻ  ᵞᶁᵪ ᵰᵻᵺᶁᵴ ᵲ ᵸᶁ ᵗ, ᵗᵲ, ᵷ-ᵴᵙᵾᵪᶀ ᵦᵧᵾ ᵻ ᵦᵾ ᵦᵲᵥ ᵈ ᵨ ᵺᵅᵯᵾᵿᵷᵦ ᶋᵦᵻ ᵗᶋ 

ᵴᶇuᵾᵞᶋᵘᵾ ᵬᵿᵪ ᵱᵺ ᵗᵾᵱ ᵸᵾᵴᵾᵰᵾ ᵺᵅᵙᵺᵅᵙᶈ ᵙ ᵲᵱᶋ ᶟ ᵱᶀ ᵺᵷᶈ ᵗᶃᵱᵾ ᵬᶁᵲᵾ ᵙ ᵲ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵺᵅᵙ ᵋᵬᵴ ᵩ 

ᶋᵦᵻ ᵴᶇ ᵈᵷ ᵱᵗ ᵴᵾᵙᵦ ᵬᶂᵦ  ᵪ ᵪᶇ ᵨᶇᵿᵘᵑ ᵬᵿᵝ ᵈᵷ ᵱᵗ ᵲ ᵋᵬᵴ ᵩ ᶋᵦᵗᶋ ᵿᵮᵜᵗᶋ ᵭᵲᵗ ( ᵱᵾᵬ) ᵬᶂᵦ  

ᵙᵪ  ᵇ ᵱ ᵺᵅᵯᵾᵱ ᶋᵦᵻ ᵗᶋ ᵘᶋᵿᵞ ᵙ ᵲ Bridging ᵙ ᵲᵪᶁ ᵈᵷ ᵱᵗ ᵨᶇᵿᵘᵱᶋ ᶟ  

 ɩ.ɡ.ɪ.    ᵱᵾᵬᵗᶋ  ᵬᶂ ᵦ  (Bridging the Gap) 

ᵰᵾᵿᵧ ᵯᵿᵪᵑ ᵞ ᵦᶋ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵺᵅᵙ ᵋᵬᵴ ᵩ ᶋᵦᵻ ᵴᶇ ᵈᵷ ᵱᵗ ᵴᵾᵙᵦ ᵬᶁᵲᵾ ᵪᵙᵪ  ᵨᶇᵿᵘᵑ ᵬᵿᵝ ᵈᵷ ᵱᵗ 

ᵲ ᵋᵬᵴ ᵩ ᶋᵦᵗᶋ ᵿᵮᵜᵗᶋ ᵭᵲᵗ ( ᵱᵾᵬ) ᵬᶂᵦ  ᵙᵪ  ᵲᵥᵪᶀᵿᵦᵗ ᵱᶋᵞᵪᵾ ᵦᵞᶁᵰᵾ ᵗᵾᵱ ᵸᵾᵴᵾᵴᶇ (ᶢ.ᶦ.ᶣ) ᵇ ᵱ 

ᵺᵅᵯᵾᵱ ᶋᵦᵻ ᵗᶋ ᵘᶋᵿᵞ ᵙ ᵲ ᵦᵱ ᵙᵲᶇᵗᶋ ᵾᵬᵾᵲ, ᵸᶇᵱᵲ, ᵉ ᵡᶀ, ᵮ ᵣᵗᶋ ᵰᵾ ᵱᵰᵮᵾᵡ ᵴᵙᵾᵪᶀ ᵙ ᵲ ᵱᵾᵬ 

ᵬᶂ ᵦ ᵗᶋ ᵰᵾ ᵱᵰᵮᵾᵡ Bridging ᵙ ᵲᵪᶇ ᵿᵪᵥ ᵱ ᵯᵱᶋ ᶟ  β ᵴ ᶥ.ᶣ ᵗᶋ ᵦᵾᵿᵴᵗᵾᵴᶇ ᵱ ᵦᶋ ᵾᵬᵾᵲ, ᵸᶇᵱᵲ, ᵉ ᵡᶀ, 

ᵮ ᵣᵗᶋ ᵿᵷ ᵦᶃᵦ ᵱᶋᵙᵨᵾᵪ % ᵨᵸᵾ ᵋᵄᵝ ᶟ ᵈᵷ ᵱᵗ ᵲ ᵋᵬᵴ ᵩ ᶋᵦᵗᶋ ᵿᵮᵜᵗᶋ ᵭᵲᵗ ( ᵱᵾᵬ) ᵇᵪᶁᵺᶂᵜᶀ ᵦᵾᵿᵴᵗᵾ 

ᶥ.ᶦ  ᵰᵾ ᵨᵉᵑᵗᶋ ᵝ ɜ 

.ɩ.ɥ   ᵇᵪᶁᵰᵾᵪ ᵺᵾᵲᵾᵅᵸ (ᵗᵯᵲᶇᵞ)  

ᵺᵅᵴ  ᵲᶇᵘᵾᵿᵜ ᵰᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶇᵷᵾᵻ ᵗᶋ ᵗᵯᵲᶇᵞ ᵲ 

ᵺᶇᵷᵾ ᵦᵲ ᵺᶁᵩᵾᵲᵗᶋ ᵺᵾᵲᵾᵅᵸ ᵨᶇᵘᵾᵉᵑᵗᶋ ᵝ  ɜt ᵯᵲᶇᵞᵗᶋ ᵙᵿᵦᵸᶀᵴ ᵷᶃᵿ  ᵲ ᵺᶇᵷᵾ ᵦᵲᵗᶋ  Ladder  ᵺᶁᵩᵾᵲ 

JMP ᵗᶋ ᵬ ᵲᵯᵾᵹᵾᵰᵾ ᵈᵩᵾ ᵲᵦ ᵝ ᶟ ᵱᵺ ᵿᵜ ᵴᶇ ᵺᶁᵲᵿ ᵦ ᵬᵰᵾ ᵷᵿ ᵧᵦ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾ ᵾ  ᵙᵪ  
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ᵞᵪᵺᵅ ᵱᵾ ᵻᵲᶇᵗ ᵮᵹ  ᵮ ᵨᶈ ᵞᵾᵪᶇ ᵲ ᵈᵩᵾᵲᵯᶂᵦ ᵲ ᵺᶀᵿᵰᵦ ᵺᶇᵷᵾ ᵾ  ᵙᵪ  ᵞᵪᵺᵅ ᵱᵾ ᵻᵲᶇᵗ ᵮᵹ  ᵚ ᵨᶈ ᵙᵉ ᵇᵿ ᵦᵰᵰᵾ 

ᵈᵩᵾᵲᵯᶂᵦ ᵲ ᵺᶀᵿᵰᵦ ᵺᶇᵷᵾᵴᵾᵊ ᵺᶁᵲᵿ ᵦ ᵬᵰᵾ ᵷᵿ ᵧᵦ ᵦᵲᵗᶋ ᵺᶇᵷᵾᵴᶇ ᵿᵦ ᵧᵾᵬᵪ ᵙᵪ ᵝ ᶟ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ 

ᵿᵯ ᵗᵾ ᵺᵷᶈ ᵞᵪᵺ ᵱᵾᵰᵾ ᵺᵪᶍ  ɥ ᶡᶤᶥ  ᵺ ᵰᵰᵾ ᵺᶁᵲᵿ ᵦ ᵬᵰᵾ ᵷᵿ ᵧᵦ u ᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾ ᵲ ᵺᶁᵿᵮᵩᵾ 

ᵋᵬᵴ ᵩ ᵪᶇᵝ ᶟ ᵺᵲᵺᵭᵾᵉ ᵦᵭ  ᵇᵿ ᵦᵰ ᵴ ᵱ ᵾ  ᵙᵪ  ᵺᵪᶍ  ɥ ᶡᶤᶥ  ᵬᵘ ᵪᶁᵬᵪ  ᵝᶈᵪ, ᵺᶁᵲᵿ ᵦ ᵬᵰᵾ ᵷᵿ ᵧᵦ 

ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾ ᵲ ᵺᶁᵿᵮᵩᵾ ᶤ ᵮᵹ  ᵬᵿᵝ ᵪᶈ ᵺᵷᶈᵗᶋ ᵴᵾᵿᵙ ᵋᵬᵴ ᵩ ᵪᶇᵝ ᶟ ᵦᵴ ᵦᶁᵦ ᵙ ᵲᵑᵗᶋ ᵦᵾᵿᵴᵗᵾ 

ᵗᵯᵲᶇᵞᵗᶋ ᵺᵾᵲᵾᵅᵸᵰᵾ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵻᵲᶇᵗ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) 

ᵙᵿᵦᵿᵮᵿᵩᵻ   ᵾᵲᵾ ᵗᵿᵻᵴᶇ ᵺ ᵰ ᵗᵿᵦ ᵞᵪᵺᵅ ᵱᵾᵴᵾᵊ ᵗᵯᵲᶇᵞ ᵨᵾᵪ ᵙᵝ   ᵯᵿᵪ ᵬ  ᵨᶇᵿᵘ ᵝ ᶟ ᵞᵪᵺ ᵱᵾᵗᶋ 

ᵦᶀ ᵷᶃᵿ ᵯᵉᵲᵻᶇ ᵬᵿᵪ ᵻᵲᶇᵗ ᵮᵹ  ᵺᶁᵲᵿ ᵦ ᵬᵰᵾ ᵷᵿ ᵧᵦ ᵺᶇᵷᵾᵗᶋ ᵮᶃ  ᵲ d ᵩᵾᵲᵯᶂᵦ ᵲ ᵺᶀᵿᵰᵦ ᵺᶇᵷᵾᵰᵾ t ᵰᶀ 

ᵄᵨᶈ ᵙᵑᵗᶋ ρ ᶇᵘᵾᵋᵄ βɜ  ᵱᵺᶈᵴᶇ ᵺᵪᶍ  ɥ ᶡᶤᶥ  ᵺ ᵰᵰᵾ ᵺᶁᵲᵿ ᵦ ᵬᵰᵾ ᵷᵿ ᵧᵦ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵈᵬᶂ ᵦ  ᵺᶇᵷᵾᵻ ᵗᶋ 

ᵬᶂᵥ  ᵗᵯᵲᶇᵞ ᵗᵺ ᵲ ᵾ  ᵙᵪ  ᵺ ᵗ ᵝ ᵯ ᶇ ᵿᵪᵿ ᵦᵦᵾ ᵾ  ᵙᵪ  ᵺ ᵗ ᵝ ᶟ 

 

 

 

 

ᵿ  ᴥ4 -1 : u ᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾᵗᶋ t ᵯᵲᶇᵞ ᵲ ᵺᶇᵷᵾ ᵦᵲ ᵺᶁᵩᵾᵲ 

ᵱᵺᶈ ᵗᵾᵲᵴᶇ ᵱᶋ ᵿᵜᵰᵾ ᵺᶁᵲᵿ ᵦ ᵬᵰᵾ ᵷᵿ ᵧᵦ ᵺᵲᵺᵭᵾᵉᵗᶋ ᵬ ᵄᵜᵰᵾ ᵷᶃᵿ  ᵲ ᵇᵺᶁᵲᵿ ᵦ ᵬᵰᵾ 

ᵺᵲᵺᵭᵾᵉᵗᶋ ᵇ ᵱᵾᵺ ᵙᵪ γ ᵪᵺ ᵱᵾ ᵚ ᵨᶈ ᵙᵑᵗᶋ ᵨᶇᵘᵾᵑᵗᶋ ᵝ ᶟ ᵱᵺᵗᵾᵲᵥ, ᵺᶁᵲᵿ ᵦ ᵬᵰᵾ ᵷᵿ ᵧᵦ 

ᵺᵲᵺᵭᵾᵉᵗᶋ ᵗᵯᵲᶇᵞ ᵾ  ᵙᵪ  ᵺ ᵗ ᵝ ᵯ ᶇ ᵿᵪᵿ ᵦᵦᵾ ᵬᵿᵪ ᵱᵺᵴᶇ ᵨᵾᵪ ᵙᵨ ᵝ ᶟ  ᵺᶁᵜᵾ ᵬᵪᵾ ᵪᵯᵑᵗᵾ 

ᵿ ᵗᵰᵻ ᵗᶋ ᵺᶁᵜᵾ ᵬᵪᵾ ᵬᶁᵪ ᵧᵾ ᵿᵬᵦ ᵙᵪ  ᵾᵷᵩᵾᵪᵻ  ᵬᵿᵪ ᵱᵺᵰᵾ ᵲᵾᵿᵘᵑᵗ βᵪᶍ  ɜᵺᶁᵲᵿ ᵦ ᵬᵰᵾ ᵷᵿ ᵧᵦ 

ᵺᶇᵷᵾᵗᶋ ᵴᵾᵿᵙ ᵱᶋ ᵇᵬᶇᵿ ᵦ ᵗᵯᵲᶇᵞ ᵬᶂᵥ  ᵬᵰᵾ ᵺᶁᵜᵾ ᵬᵪᵾ (Full- Functional) ᵯᵑᵗᵾ ᵿ ᵗᵰᵻ ᵾᵲᵾ 

ᵪᶇᵝ   ɜ

 

ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾᵗᶋ t ᵯᵲᶇᵞ ᵲ ᵺᶇᵷᵾ ᵦᵲ ᵺᶁᵩᵾᵲ 

 ᵺᶁᵲᵿ ᵦ ᵬᵰᵾ ᵷᵿ ᵧᵦ     ᵈᵩᵾᵲᵯᶂᵦ     ᵺᶀᵿᵰᵦ     ᵺᶇᵷᵾ ᵪᵬᶁᵙᶇᵗᶋ 

ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾᵗᶋ t ᵯᵲᶇᵞ ᵲ ᵺᶇᵷᵾ ᵦᵲ ᵺᶁᵩᵾᵲ 
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ᵿ  ᴥ4 -2 : ɯ ᵲᵾᵱᵺᶀ ᵺᵲᵺᵭᵾᵉᵗᶋ t ᵯᵲᶇᵞ ᵲ ᵺᶇᵷᵾ ᵦᵲ ᵺᶁᵩᵾᵲ 

ᵱᵺ ᵲ ᵱᶋᵞᵪᵾ ᵇᵷᵿᵩ ( ɥ ᶡᶣᶥ- ɥ ᶡᶤᶥ ) ᵰᵾ ᵱᶋᵞᵪᵾ ᵙ ᵲᵑᵗᶋ γ ᵪᵺᵅ ᵱᵾᵗᶋ ᵗᵯᵲᶇᵞᵻ ᵰᵾ ᵈᵩᵾ ᵲᵦ ᵯᶈ  

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ ᵖᵞᵾᵲᵴᶇ (NWASH MIS) ᵗᶁᵴ ᵱᶋᵞᵪᵾ ᵴᵾᵙᵦ ᵬᵿᵪ 

ᵙᵥᵪᵾ ᵙᵲᶇᵗᶋ ᵝ ᶟ  

 ᵺᶁᵲᵿ ᵦ ᵬᵰᵾ ᵷᵿ ᵧᵦ     ᵈᵩᵾᵲᵯᶂᵦ     ᵺᶀᵿᵰᵦ     ᵺᶁᵩᵾᵲ ᵪᵯᵑᵗᶋ     ᵺᶇᵷᵾ ᵪᵬᶁᵙᶇᵗᶋ 



ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ                                                                                           ᵬᶇ γχ .  54 

 

ᵦᵾᵿᵴᵗᵾ 4 -3 :  ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶇᵷᵾ ᵾᵲᵾ γ ᵪᵺᵅ ᵱᵾ t ᵯᵲᶇᵞᵗᶋ ᵺᵾᵲᵾᵅᵸ 

. 

ᵺᵅ. 
ᵇᵷᵱᵷ ᵈᵩᵾᵲᵲᶇᵘᵾ ᵷᵹ  ɡ ᵷᵹ  ɥ ᵷᵹ  ɨ ᵷᵹ  ɩ ᵷᵹ  ɪ ᵷᵹ  ᵻ ᵷᵹ  ʝ ᵷᵹ  ɭ ᵷᵹ  ᶅ ᵷᵹ ᶢ  ɟ

ᵇᵿ ᵦᵰ 

ᵴ ᵱ 

 t ᵘᵾᵪᶇᵬᵾᵪᶀ . . . . . . . . . . . . 

ᵗ  ɡ

ᵺᶁᵲᵿ ᵦ ᵦ ᵲᵗᵾᵴᶇ ᵷᵿ ᵧᵦ 

ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾᵻ ᵮᵾᵡ ᵴᵾᵯᵾᵿ ᵷᵦ 

ᵞᵪᵺ ᵱᵾ 

ᶧ  ɥ ᶧ  ɥ ᶦᶧ ɩ ᶦᶥᶩᶢ ᶦᶥᶩᶢ ᶦᶥᶩᶢ ᶦᶥᶩᶢ ᶦᶥᶩᶢ ᶦᶥᶩᶢ ᶦᶥᶩᶢ ᶦᶥᶩᶢ ᶦᶥᶩᶢ 

ᵗ  ɥ
ᵈᵩᵾᵲᵯᶂᵦ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾᵻ ᵮᵾᵡ 

ᵴᵾᵯᵾᵿ ᵷᵦ ᵞᵪᵺ ᵱᵾ 
ᶪᶩᶣᶨ ᶪᶩᶣᶨ ᶪᶤᶣᶦ ᶪᶤᶣᶦ ᶦᶤᶨᶦ ᶦᶤᶨᶦ ᶦᶤᶨᶦ ᶦᶤᶨᶦ ᶦᶤᶨᶦ ᶦᶤᶨᶦ ᶦᶤᶨᶦ ᶦᶤᶨᶦ 

ᵗ  ɨ
ᵺᶀᵿᵰᵦ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾᵻ ᵮᵾᵡ 

ᵴᵾᵯᵾᵿ ᵷᵦ ᵞᵪᵺ ᵱᵾ 
ᶦᶦ ɨ ᶦᶦ ɨ ᶦᶦ ɨ ᶦᶦ ɨ ᶦᶦ ɨ ᶦᶦ ɨ ᶦᶦ ɨ ᶦᶦ ɨ ᶦᶦ ɨ ᶦᶦ ɨ ᶦᶦ ɨ ᶦᶦ ɨ

ᵗ  ɩ ᵺᶇᵷᵾ ᵪᵬᶁᵙᶇᵗᶋ ᵞᵪᵺ ᵱᵾ ᶥᶤᶢᶤ ᶥᶤᶢᶤ ᶥᶤᶢᶤ  ɟ ᶤᶪᶦᶡ ᶤᶪᶦᶡ ᶤᶪᶦᶡ ᶤᶪᶦᶡ ᶤᶪᶦᶡ ᶤᶪᶦᶡ ᶤᶪᶦᶡ ᶤᶪᶦᶡ 

 u ᵺᵲᵺᵭᵾᵉ             

ᵘ  ɡ ᵚᵲᵾᵱᵺᶀ ᵺᵲᵺᵭᵾᵉ             

ᵘ .ɡ

 ɡ

ᵻᵾᵴᵗᶋ ᵺᶁᵲᵿ ᵦ ᵦ ᵲᵗᵾᵴᶇ ᵷᵿ ᵧᵦ 

ᵙ ᵲᵑᵗᶋ ᵺᵲᵺᵭᵾᵉ ᵺᶇᵷᵾᵻ ᵮᵾᵡ 

ᵴᵾᵯᵾᵿ ᵷᵦ ᵞᵪᵺ ᵱᵾ 

ᶢᶣᶨᶦᶨ ᶢᶥᶦᶪᶡ ᶢᶩᶣᶦᶦ ᶣᶢᶪᶣᶡ ᶣᶦᶦᶩᶦ ᶣᶪᶣᶦᶡ ᶤᶢᶡᶩᶣ ᶤᶢᶡᶩᶣ ᶤᶢᶡᶩᶣ ᶤᶢᶡᶩᶣ ᶤᶢᶡᶩᶣ ᶤᶢᶡᶩᶣ 

ᵘ .ɡ

 ɥ

ᵈᵩᵾᵲᵯᶂᵦ ᵺᵲᵺᵭᵾᵉ ᵺᶇᵷᵾᵻ ᵮᵾᵡ 

ᵴᵾᵯᵾᵿ ᵷᵦ ᵞᵪᵺ ᵱᵾ 
ᶢᶦᶡᶧᶦ ᶢᶤᶦᶦᶩ ᶢᶡᶦᶥᶦ ᶨᶦᶤᶣ ᶥᶦᶢᶪ ᶢᶦᶡᶧ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵘ .ɡ

 ɨ

ᵺᶀᵿᵰᵦ ᵺᵲᵺᵭᵾᵉ ᵺᶇᵷᵾᵻ ᵮᵾᵡ 

ᵴᵾᵯᵾᵿ ᵷᵦ ᵞᵪᵺ ᵱᵾ 
ᶥᶦ ɭ ᶥᶢ ɥ ᶤᶣ ɟ ᶣᶣ ɭ ᶢᶤ ᵻ ᶥ  ɩ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵘ .ɡ

 ɩ

ᵺᶁᵩᵾᵲ ᵪᵯᵑᵗᶋ ᵺᵲᵺᵭᵾᵉ 

ᵺᶇᵷᵾᵻ ᵮᵾᵡ ᵴᵾᵯᵾᵿ ᵷᵦ ᵞᵪᵺ ᵱᵾ 
 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵘ .ɡ

 ɪ
ᵺᶇᵷᵾ ᵪᵬᶁᵙᶇᵗᶋ ᵞᵪᵺ ᵱᵾ ᶣᶩᶡᶣ ᶣᶦᶣᶣ ᶢᶪᶧᶣ ᶢᶥᶡᶣ ᶩᶥ ɥ ᶣᶩ ɥ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 u  ɥ
ᵰᵾᵪᵷ ᵰᵴ-ᵰᶁ ᵞ ᵱ ᵭᶋᵻᶋᵲ 

ᵷ ᵧᵾᵬᵪ 
            

ᵘ .ɥ

 ɡ
ᵴᵾᵯᵾᵿ ᵷᵦ ᵞᵪᵺ ᵱᵾ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ ᶣᶣᶦᶡᶡ ᶣᶣᶦᶡᶡ ᶣᶣᶦᶡᶡ ᶣᶣᶦᶡᶡ ᶣᶣᶦᶡᶡ ᶣᶣᶦᶡᶡ 

 u  ɨ ᵤᵴ ᵺᵿᵻᵦᵗᶋ ᵭᶋᵻᶋᵲᵬᵾᵪᶀ ᵸᶋᵩᵪ             
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. 

ᵺᵅ. 
ᵇᵷᵱᵷ ᵈᵩᵾᵲᵲᶇᵘᵾ ᵷᵹ  ɡ ᵷᵹ  ɥ ᵷᵹ  ɨ ᵷᵹ  ɩ ᵷᵹ  ɪ ᵷᵹ  ᵻ ᵷᵹ  ʝ ᵷᵹ  ɭ ᵷᵹ  ᶅ ᵷᵹ ᶢ  ɟ

ᵇᵿ ᵦᵰ 

ᵴ ᵱ 

ᵗᶇ 

ᵘ .ɨ

 ɡ
ᵴᵾᵯᵾᵿ ᵷᵦ ᵞᵪᵺ ᵱᵾ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ ᶣᶣᶦᶡᶡ ᶣᶣᶦᶡᶡ ᶣᶣᶦᶡᶡ ᶣᶣᶦᶡᶡ 

 u  ɩ ᵢᶋᵺ ᵭᶋᵻᶋᵲ ᵷ ᵧᵾᵬᵪ             

ᵘ .ɩ

 ɡ
ᵴᵾᵯᵾᵿ ᵷᵦ ᵞᵪᵺ ᵱᵾ  ɟ  ɟ  ɟ  ɟ ᶣᶣᶦᶡᶡ ᶣᶣᶦᶡᶡ ᶣᶣᶦᶡᶡ ᶣᶣᶦᶡᶡ ᶣᶣᶦᶡᶡ ᶣᶣᶦᶡᶡ ᶣᶣᶦᶡᶡ ᶣᶣᶦᶡᶡ 

 ᴝ ᵿᵷ ᵾᵴᵱᵰᵾ ᵷᵾᵺ ᵺᶁᵿᵷᵩᵾᵻ             

ᵙ  ɡ
ᵋ  βᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾᵻ ᵯᵑᵗᵾ 

ᵿᵷ ᵾᵴᵱᵻ 
 ɟ  ɟ  ɟ  ɟ  ɥ  ɥ  ɥ  ɥ  ɨ  ɨ  ɨ  ɭ

ᵙ  ɥ
ᵋ  βᵺᵲᵺᵭᵾᵉ ᵺᶇᵷᵾᵻ ᵯᵑᵗᵾ 

ᵿᵷ ᵾᵴᵱᵻ 
 ɟ  ɟ  ɟ  ɟ  ɥ  ɥ  ɥ  ɥ  ɨ  ɨ  ɨ  ɭ

ᵙ  ɨ
ᵋ  β ᵷ ᵝᵦᵾ ᵺᶇᵷᵾᵻ ᵯᵑᵗᵾ 

ᵿᵷ ᵾᵴᵱᵻ 
 ɟ  ɟ  ɟ  ɟ  ɥ  ɥ  ɥ  ɥ  ɨ  ɨ  ɨ  ɭ

ᵙ  ɩ
ᵈᵩᵾᵲᵯᶂᵦ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾᵻ ᵯᵑᵗᵾ 

ᵿᵷ ᵾᵴᵱᵻ 
ᶣ  ɨ ᶣ  ɨ ᶣ  ɨ ᶣ  ɨ ᶣ  ɡ ᶣ  ɡ ᶣ  ɡ ᶣ  ɡ ᶣ  ɟ ᶣ  ɟ ᶣ  ɟ ᶢ  ɪ

ᵙ  ɪ
ᵈᵩᵾᵲᵯᶂᵦ ᵺᵲᵺᵭᵾᵉ ᵺᶇᵷᵾᵻ ᵯᵑᵗᵾ 

ᵿᵷ ᵾᵴᵱᵻ 
ᶢ  ɡ ᶢ  ɡ ᶢ  ɡ ᶢ  ɡ  ᶅ  ᶅ ᶢ  ɩ ᶢ  ɩ ᶢ  ɨ ᶢ  ɨ ᶢ  ɨ ᶢ  ɪ

ᵙ  ᵻ
ᵈᵩᵾᵲᵯᶂᵦ ᵷ ᵝᵦᵾ ᵺᶇᵷᵾᵻ ᵯᵑᵗᵾ 

ᵿᵷ ᵾᵴᵱᵻ 
 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ᶅ  ᶅ ᶢ  ɟ ᶢ  ɟ ᶢ  ɟ ᶢ  ɪ

ᵙ  ʝ
ᵺᶀᵿᵰᵦ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾᵻ ᵯᵑᵗᵾ 

ᵿᵷ ᵾᵴᵱᵻ 
 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵙ  ɭ
ᵺᶀᵿᵰᵦ ᵺᵲᵺᵭᵾᵉ ᵺᶇᵷᵾᵻ ᵯᵑᵗᵾ 

ᵿᵷ ᵾᵴᵱᵻ 
ᶢ  ɥ ᶢ  ɥ ᶢ  ɥ ᶢ  ɥ ᶢ  ɥ ᶢ  ɥ  ʝ  ʝ  ʝ  ʝ  ʝ  ɟ

ᵙ  ᶅ
ᵺᶀᵿᵰᵦ ᵷ ᵝᵦᵾ ᵺᶇᵷᵾᵻ ᵯᵑᵗᵾ 

ᵿᵷ ᵾᵴᵱᵻ 
ᶣ  ɥ ᶣ  ɥ ᶣ  ɥ ᶣ  ɥ ᶣ  ɟ ᶣ  ɟ ᶢ  ɡ ᶢ  ɡ  ᶅ  ᶅ  ᶅ  ɟ

ᵙᶢ ɟ
ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾᵻ ᵪᵯᵑᵗᵾ 

ᵿᵷ ᵾᵴᵱᵻ 
 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵙᶢ ɡ ᵺᵲᵺᵭᵾᵉ ᵺᶇᵷᵾᵻ ᵪᵯᵑᵗᵾ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ
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. 

ᵺᵅ. 
ᵇᵷᵱᵷ ᵈᵩᵾᵲᵲᶇᵘᵾ ᵷᵹ  ɡ ᵷᵹ  ɥ ᵷᵹ  ɨ ᵷᵹ  ɩ ᵷᵹ  ɪ ᵷᵹ  ᵻ ᵷᵹ  ʝ ᵷᵹ  ɭ ᵷᵹ  ᶅ ᵷᵹ ᶢ  ɟ

ᵇᵿ ᵦᵰ 

ᵴ ᵱ 

ᵿᵷ ᵾᵴᵱᵻ 

ᵙᶢ ɥ
ᵷ ᵝᵦᵾ ᵺᶇᵷᵾᵻ ᵯᵑᵗᵾ 

ᵿᵷ ᵾᵴᵱᵻ 
 ɡ  ɡ  ɡ  ɡ  ɡ  ɡ  ɡ  ɡ  ɡ  ɡ  ɡ  ɟ

 ɯ ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵻ ᵰᵾ ᵷᵾᵺ ᵺᶁᵿᵷᵩᵾᵻ              

ᵚ  ɡ
ᵈᵩᵾᵲᵯᶂᵦ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾᵻ ᵯᵑᵗᵾ 

ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵻ 
 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɥ  ɥ ᶢ  ɥ ᶢ  ɥ ᶢ  ɥ ᶢ  ɨ

ᵚ  ɥ
ᵈᵩᵾᵲᵯᶂᵦ ᵺᵲᵺᵭᵾᵉ ᵺᶇᵷᵾᵻ ᵯᵑᵗᵾ 

ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵻ 
 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɥ  ɥ ᶢ  ɥ ᶢ  ɥ ᶢ  ɥ ᶢ  ɨ

ᵚ  ɨ
ᵈᵩᵾᵲᵯᶂᵦ ᵷ ᵝᵦᵾ ᵺᶇᵷᵾᵻ ᵯᵑᵗᵾ 

ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵻ 
 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɥ  ɥ ᶢ  ɥ ᶢ  ɥ ᶢ  ɥ ᶢ  ɨ

ᵚ  ɩ
ᵈᵩᵾᵲᵯᶂᵦ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵺᵭᵾᵉ 

ᵺᶇᵷᵾᵻ ᵯᵑᵗᵾ ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵻ 
 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɥ  ɥ ᶢ  ɥ ᶢ  ɥ ᶢ  ɥ ᶢ  ɨ

ᵚ  ɪ
ᵺᶀᵿᵰᵦ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾᵻ ᵯᵑᵗᵾ 

ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵻ 
ᶢ  ɡ ᶢ  ɡ ᶢ  ɡ ᶢ  ɡ ᶢ  ɡ ᶢ  ɡ ᶢ  ɟ ᶢ  ɟ  ɩ  ɩ  ɩ  ɟ

ᵚ  ᵻ
ᵺᶀᵿᵰᵦ ᵺᵲᵺᵭᵾᵉ ᵺᶇᵷᵾᵻ ᵯᵑᵗᵾ 

ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵻ 
ᶢ  ɩ ᶢ  ɩ ᶢ  ɩ ᶢ  ɩ ᶢ  ɩ ᶢ  ɩ ᶢ  ɨ ᶢ  ɨ  ɨ  ɨ  ɨ  ɟ

ᵚ  ʝ
ᵺᶀᵿᵰᵦ ᵷ ᵝᵦᵾ ᵺᶇᵷᵾᵻ ᵯᵑᵗᵾ 

ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵻ 
ᶢ  ɩ ᶢ  ɩ ᶢ  ɩ ᶢ  ɩ ᶢ  ɩ ᶢ  ɩ ᶢ  ɨ ᶢ  ɨ  ɨ  ɨ  ɨ  ɟ

ᵚ  ɭ
ᵺᶀᵿᵰᵦ ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵺᵭᵾᵉ ᵺᶇᵷᵾᵻ 

ᵯᵑᵗᵾ ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵻ 
 ɭ  ɭ  ɭ  ɭ  ɭ  ɭ  ʝ  ʝ  ɨ  ɨ  ɨ  ɟ

ᵚ  ᶅ
ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾᵻ ᵪᵯᵑᵗᵾ ᵷᵾ ᵱ 

ᵺᵅ ᵧᵾᵻ 
 ɪ  ɪ  ɪ  ɪ  ɪ  ɪ  ɩ  ɩ  ɟ  ɟ  ɟ  ɟ

ᵚᶢ ɟ
ᵺᵲᵺᵭᵾᵉ ᵺᶇᵷᵾᵻ ᵪᵯᵑᵗᵾ ᵷᵾ ᵱ 

ᵺᵅ ᵧᵾᵻ 
 ɥ  ɥ  ɥ  ɥ  ɥ  ɥ  ɡ  ɡ  ɡ  ɡ  ɡ  ɟ

ᵚᶢ ɡ
ᵷ ᵝᵦᵾ ᵺᶇᵷᵾᵻ ᵪᵯᵑᵗᵾ ᵷᵾ ᵱ 

ᵺᵅ ᵧᵾᵻ 
 ɥ  ɥ  ɥ  ɥ  ɥ  ɥ  ɡ  ɡ  ɡ  ɡ  ɡ  ɟ

ᵚᶢ ɥ
ᵷᵾᵦᵾᵷᵲᵥᶀᵱ ᵺᵭᵾᵉ ᵺᶇᵷᵾᵻ ᵪᵯᵑᵗᵾ 

ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵻ 
 ɭ  ɭ  ɭ  ɭ  ɭ  ɭ  ʝ  ʝ  ɡ  ɡ  ɡ  ɟ
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ᵺᵅ. 
ᵇᵷᵱᵷ ᵈᵩᵾᵲᵲᶇᵘᵾ ᵷᵹ  ɡ ᵷᵹ  ɥ ᵷᵹ  ɨ ᵷᵹ  ɩ ᵷᵹ  ɪ ᵷᵹ  ᵻ ᵷᵹ  ʝ ᵷᵹ  ɭ ᵷᵹ  ᶅ ᵷᵹ ᶢ  ɟ

ᵇᵿ ᵦᵰ 

ᵴ ᵱ 

 v
ᵺᵾᵷ ᵞᵿᵪᵗ ᵧᵾᵪᵻ ᵰᵾ ᵷᵾᵺ 

ᵺᶁᵿᵷᵩᵾᵻ  
            

ᵛ  ɡ
ᵋ  βᵷᵾᵺ ᵺᶁᵿᵷᵩᵾᵻ ᵯᵑᵗᵾ 

ᵺᵾᵷ ᵞᵿᵪᵗ ᵸᶌᵜᵾᵴᵱᵻ 
 ɟ  ɟ  ɟ  ɟ  ɡ  ɡ  ɡ  ɡ  ɡ  ɡ  ɡ  ɡ

ᵛ  ɥ
ᵈᵩᵾᵲᵯᶂᵦ ᵷᵾᵺ ᵺᶁᵿᵷᵩᵾᵻ ᵯᵑᵗᵾ 

ᵺᵾᵷ ᵞᵿᵪᵗ ᵸᶌᵜᵾᵴᵱᵻ 
 ɟ  ɟ  ɥ  ɥ  ɨ  ɨ  ɩ  ɩ  ɩ  ɩ  ɩ  ɩ

ᵛ  ɨ
ᵺᶀᵿᵰᵦ ᵷᵾᵺ ᵺᶁᵿᵷᵩᵾᵻ ᵯᵑᵗᵾ 

ᵺᵾᵷ ᵞᵿᵪᵗ ᵸᶌᵜᵾᵴᵱᵻ  ᵷᵾᵺ 
 ɩ  ɩ  ɥ  ɥ  ɡ  ɡ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵛ  ɩ
ᵷᵾᵺ ᵺᶁᵿᵷᵩᵾᵻ ᵪᵯᵑᵗᵾ ᵺᵾᵷ ᵞᵿᵪᵗ 

ᵸᶌᵜᵾᵴᵱᵻ 
 ɪ  ɪ  ɪ  ɪ  ɩ  ɩ  ɩ  ɩ  ɩ  ɩ  ɩ  ɟ
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ᶥ..ɨ   ᵴᵾᵙᵦ 

ᵱᶋ ᵘ ᵣᵴᶇ ᵱᶋᵞᵪᵾ ᵙᵲᶇ ᵇᵪᶁ ᵬᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) t ᶃᵱᵾᵗᵴᵾᵬ ᵲ ᵺᵅᵲᵜᵪᵾᵰᵾ 

ᵴᵙᵾᵪᶀᵗᶋ ᵴᵾᵿᵙ ᵿᵪ  ᶇ ᵗᶋ ᵴᵾᵙᵦ ᵇᵪᶁᵰᵾᵪᵗᶋ ᵾ ᵱᵾ ᵙᵲᶇᵗᶋ ᵝ ᶟ 

)t ᵺ ᵬᶂᵥ  ᵚᵲᵩᶁᵲᶀᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) t ᵯᵲᶇᵞ 

)u ᵺᶇᵷᵾ ᵦᵲ ᵺᶁᵩᵾᵲ  

)ᴝ ᵿᵷ ᵾᵴᵱᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶁᵿᵷᵩᵾᵻ , ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵻ ᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, 

ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)ᵺᶁᵿᵷᵩᵾᵻ , ᵺᵾᵷ ᵞᵿᵪᵗ ᵧᵾᵪᵻ ᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ 

ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)ᵺᶁᵿᵷᵩᵾᵻ , ᵢᶋᵺ ᵭᶋᵻᶋᵲ ᵷ ᵧᵾᵬᵪ, ᵤᵴ ᵺ ᵾᵴ ᵺᵿᵻᵦᵗᶋ ᵭᶋᵻᶋᵲᵬᵾᵪᶀ ᵸᶋᵩᵪ 

ᵗᶇ  ᵈ ᵨɜ 

ᵲᵾᵿ ᵱ ᵦᵲᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᶇ ᵴᵾᵊ ᵲᵾ ᶋᵺᵄᵙ ᵮᶁ ᵪᶇ ᵿᵷ ᶀᵱ χ ᶀᵿᵦ ᵿᵷᵗᵾᵺ ᵲ 

ᵗᵾᵱᵾ ᵷᵱᵪᵗᵾ ᵴᵾᵿᵙ ᵰᵻ ᵷᵬᶂᵥ  ᵝ ᵯ ᶇ ᵺᵾᵟᵾ ᵺᵻᵰᵿᵦ ᵝ ɜ  ᵻᵾᵴᵗᶋ t ᶋᵹᵗᶋ ᵇᵟ ᵲᵾ ᶋ ᵲ ᵱᵾᵱᵺ ᵙᵦ ɛ ᵬᵱᶋᵙᵴᵾᵊ 

ᶋ ᵺᵾᵿᵻᵦ ᵙᵪ ᵲ ᵧᵬ ᵿᵷ ᵴᵾᵊ ᵈᵗ ᵹ ᵦ ᵙᵪ  ᵱᶋ ᵇᵿᵦ ᵰᵻ ᵷᵬᶂᵥ  ᵝ ɜ ᵱᵺᵰᵾ ᵦᶁᵦ ᵙ ᵲᵑᵗᶋ ᵺ ᵗᶋᵸᶀ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᶇᵰᵾ ᵴᵙᵾᵿᵪ ᵙᵪᶁ  ᵬᵪ  ᵴᵾᵙᵦ ᵇᵪᶁᵰᵾᵪ ᵱᵺᶈ 

ᵇᵪᶁ ᵬ ᵦᵱᵾᵲ ᵙ ᵲᵑᵗᶋ ᵻᶋ ᶟ ᵰᵾᵿᵧ ᶥ.ᶣ ᵰᵾ ᵾ ᵱᵾ ᵙ ᵲᵑᵗᶋ ᵞᵪᵺᵅ ᵱᵾᵗᶋ ᵗᵯᵲᶇᵞ ᵺᵾᵲᵾᵅᵸᵗᶋ ᵈᵩᵾᵲᵰᵾ ᵴᵾᵙᵦ 

ᵇᵪᶁᵰᵾᵪᵗᶋ ᵿᵮ ᵦᶃᵦ ᵿᵷᵷᵲᵥ ɩ .ᶤ.ᶣ ᵗᶋ ᵦᵾᵿᵴᵗᵾᵰᵾ ᵻᶇᵪ  ᵺ ᵗ ᵝ ɜ 

.ɩɨ.ɡ.   ᵴᵾᵙᵦ ᵇᵪᶁᵰᵾᵪᵗᶋ ᵬ ᵿᵦ 

ᵺᵪᶍ  ɥ ᶡᶤᶥ  ᵺ ᵰᵰᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵯ ᵲ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᶇᵰᵾ ᵺᶁᵲᵿᵦ ᵬᵴᶇ 

ᵷᵿ ᵧᵦ ᵙ ᵲᵑᵗᶋ ᵺᶇᵷᵾ ᵨᵾᵪ ᵙᵪ  ᵴ ᵱ ᵺᵿᵻᵦ ᵈᵷ ᵱᵗ ᵺᶁᵜᵪᵾ ᵲ ᵦ ᵱᵾᵅᵗᵻ  ᵱᶋᵞᵪᵾ ᵖᵞᵾᵲ NWASH MIS 

ᵰᵾ ᵿᵷ  ᵙᵲᶇᵬᵿᵝ ᵷᵜᵾᵿᵴᵦ ᵬᵰᵾ ᵱᶋ ᵴ ᵱ ᵾ  ᵙᵪ  ᵻᵲᶇᵗ ᶇᵰᵾ ᵗᵿᵻᵴᶇ ᵗᶇ ᵗᵿᵦ ᵴᵙᵾᵿᵪ ᵈᵷ ᵱᵗ ᵬᵝ  ᵺᶋ 

ᵗᶋ ᵴᵾᵙᵦ ᵇᵪᶁᵰᵾᵪ ᵱᶋ ᵬ ᵿᵦᵴᶇ ᵨᵾᵪ ᵙᵲᶇᵗᶋ ᵝ ᶟ  ᵱᵺᵴᶇ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵴᵾᵊ ᵰᶁ ᵱ ᵨᶁᵊ ᵻ ᵗᶋ ᵋ ᵲ ᵨᵪ ᵺ ᵰ 

ᵮᵪᵾᵋᵄᵝ ᶟ  

¶ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᶇ ᵰᵾ ᵞ ᵰᵾ ᵗᵿᵦ ᵘᵜ  ᵗᵿᵻᵴᶇ ᵗᵿᵻᵴᶇ ᵈᵷ ᵱᵗ ᵝ?  

¶ ᵗᵺᵲᶀ ᵿᵷᵿᵯ  ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶇᵷᵾ tᶃᵱᵾᵗᵴᵾᵬ ᵲ ᵬᶂᵷᵾ ᵩᵾᵲᵻ ᵰᵾ  u  ᴥβ ᵧᵾ ᵴᵙᵾᵪᶀ 

ᵿᵷᵦᵲᵥ ᵙ ᵲᵑᵗᵾ ᵝᵪᶍ? 

ᵴᵾᵙᵦ ᵇᵪᶁᵰᵾᵪ ᵿᵷᵿᵩᵴᶇ ᵻᵾᵴᵗᶋ β ᵧᵾ ᵻᵲᶇᵗ ᵮᵹ ᵗᶋ ᶇᵿᵬᵦ ᵞᵪᵺ ᵱᵾ, ᵷᵾᵺ ᵺᶇᵷᵾ ᵷᵾᵻᵗᶋ ᵴᵾᵿᵙ ᵈᵷ ᵱᵗ 

ᵿᵷᵿᵩᵻ  ᵲ ᵨᵙᶋ ᵷᵾᵺ ᵺᶇᵷᵾᵺᵄᵙ ᵺ ᵮᵿ ᵩᵦ ᵿᵷᵿᵩᵻᵰᵾ ᵈᵩᵾ ᵲᵦ ᵲᵿᵻ ᵴᵾᵙᵦᵗᶋ ᵇᵪᶁᵰᵾᵪ ᵦᶁᵦ ᵙᵲᶇᵗᶋ ᵝ ɜ 

ᵱᵺᵮᵾᵡ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵴᵾᵊ ᵨᵙᶋ ᵷᵾᵺ ᵺᶇᵷᵾ ᵲ ᵬᶂᵷᵾ ᵩᵾᵲᵰᵾ ᵱᶋᵞᵪᵾ ᵇᵪᶁ ᵬ ᵮᵞᶇᵡ ᵿᵷᵦᵲᵥ ᵙᵪ  ᵺᵻᵱᶋᵙ ᵿᵰ ᵪᶇᵝ ᶟ 

ᵴᵾᵙᵦ ᵇᵪᶁᵰᵾᵪᵗᶋ ᵙᵥᵪᵾ ᵙᵨᵾ  ᵞᶀᵷ-χᴥ  ᵴᵾᵙᵦ ᵿᵷᵿᵩ ᵗᶋ ᵈᵩᵾᵲᵰᵾ ᵙ ᵲᵑᵗᶋ ᵝ; ᵞᵺᵴᶇ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵴᵾᵊ 

ᵨᵙᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶇᵷᵾ ᵷᵾᵻᵗᶋ ᵴᵾᵿᵙ ᵻᵲᶇᵗ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ 

ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵇᵷᵱᵷᵻ ᵗᶋ ᵬᶁᵄᵞᶀᵙᵦ ᵘᵜ , ᵺ ᵾᵴᵪ ᵘᵜ , ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ ᵘᵜ , ᵲ ᵺᶋᵟᶈ ᵺᵻᵱᶋᵙ ᵘᵜᵗᶋ ᵝᶁ ᵾ 

ᵝᶁ ᶈ ᵴᵾᵙᵦ ᵇᵪᶁᵰᵾᵪ  ᵨᵾᵪ ᵙᵨ ᵝ ᶟ ᵦᶀ ᵴᵾᵙᵦ ᵇᵷᵱᵷᵻ  ᵱᵺ ᵗᵾᵲ ᵲᵻᶇᵗᵾ ᵝᵪᶍ  ɜ

¶ ᵬᶁᵄᵞᶀᵙᵦ ᵘᵜ  χ ᵱᵾᵄ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵥᵾᵴᶀᵻ ᵗᶋ ᵴᵾᵿᵙ ᵬᶂᵥ  ᵺᵅᵲᵜᵪᵾ ᵿᵪᵰᵾ ᵥ ᵲ 

ᵻᵾᵴᵗᶋ ᵥᵾᵴᶀᵻ ᵗᶋ ᵴᵾᵿᵙ ᵺᶇᵷᵾ ᵺᶁᵩᵾᵲ ᵴᵾᵙᵦ ᵬᶁᵄᵞᶀᵙᵦ ᵘᵜ  ᵿᵯ  ᵙᵨ ᵝ ᶟ  

¶ ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ ᵘᵜ  ᵰᶌᵞᶁᵨᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵥᵾᵴᶀ ᵦᵧᵾ ᵺ ᵬᵿ ᵻ ᵗᶋ ᵿᵦ ᵧᵾᵬᵪ 



ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ                                                                       ᵬᶇ γχ . 59 

 

ᵷᵾ ᵬᶁᵪ ᵧᵾ ᵬᵪᵾᵗᶋ ᵴᵾᵙᵦ ᵱᵺᵿᵯ  ᵬᵨ ᵝ ᶟ  ᵱᵺᵴᶇ ᵰᶁ ᵱ ᵰᵰ ᵦ ᵱᵾᵗᵴᵾᵬᵻ ᵴᵾᵊ ᵺᵰᶇ ᵝ ᶟ  

¶ ᵺ ᵾᵴᵪ ᵦᵧᵾ ᵰᵰ ᵦ ᵘᵜ  ᵺᵅᵜᵾᵿᵴᵦ ᵈᵱᶋᵞᵪᵾᵻ ᵗᶋ ᵨᶈᵿᵪᵗ ᵺ ᵾᵴᵪ ᵲ ᵺᵾᵪᶋ ᵰᵰ ᵦ ᵘᵜ ᵗᶋ ᵴᵾᵙᵦᵴᵾᵊ ᵺᵰᶇ ᵝ ᶟ  

¶ ᵺᶋᵟᶈ ᵺᵻᵱᶋᵙ ᵘᵜ  ᵱᵺ ᵿᵯ  ᵺᶇᵷᵾ ᵷᵾᵻᵗᶋ ᵴᵾᵿᵙ ᵈᵷ ᵱᵗ ᵺᵻᵱᶋᵙ; γ ᵺᵰᵾ ᵇᵪᶁᵙᵰᵪ ᵦᵧᵾ ᵰᶂ ᵱᵾ ᵗᵪ, ᵾᵿᵷᵿᵩᵗ 

ᵺᵻᵱᶋᵙ, ᵾᵗ ᵡᶋᵿᵬᵛ, ᵰᵦᵾ ᵇᵿᵯᵷᶃᵿ , ᵖᵞᵾᵲ ᵦᵧᵾ ᵞᵙᶇᵣᵾ ᵺᵾᵰᶀᵻ ᵗᶋ ᵺᵻᵱᶋᵙ ᵴᵾᵙᵦ ᵬᵝ ᵪᶍ ᶟ  

ᵬᶁᵄᵞᶀᵙᵦ ᵘᵜ   ᵦᵭ ᵗᶋ ᵿᵦ ᵑᵗᵾᵉ ᵴᵾᵙᵦ ᵇᵪᶁᵺᶂᵜᶀ ɩ .ᶤ.ᶣ ᵰᵾ ᵨᵉᵑᵗᶋ ᵝ ᵲ ᵱᶋ ᵴᵾᵙᵦ ᵑᵗᵾᵉ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵦᵧᵾ ᵤᵴ 

ᵷ ᵧᵾᵬᵪ ᵿᵷᵯᵾᵙᵗᶋ ISAU ᵗᶋ ᵗᵾᵿᵸᵦ ᵿᵦᵷᶇᵨᵪᵮᵾᵡ ᵺᵾᵯᵾᵲ ᵙ ᵲᵑᵗᶋ ᵻᶋ ᶟ ᵺ ᵾᵴᵪ β ᵧᵾ ᵰᵰ ᵦ ᵘᵜ ᵗᶋ 

ᵖᵺᵦ ᵴᵾᵙᵦ ᵇᵪᶁᵺᶂᵜᶀ ᶥ. ɩᵰᵾ ᵨᵉᵑᵗᶋ ᵝ ᵲ ᵱᶋ ᵺ ᵾᵴᵪ ᵖᵺᵦ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵰ ᵾᵴᵱᵗᶋ  SEIU ᵗᶋ ᵗᵾᵿᵸᵦ 

ᵿᵦᵷᶇᵨᵪᵮᵾᵡ ᵺᵾᵯᵾᵲ ᵙ ᵲᵑᵗᶋ ᵻᶋ ᶟ 

ᵰᵰ ᵦ ᵷᵾᵦᵾᵷᵲᵥᵗᶋ b ᵷᵩᵾᵲᵥᵾᵴᶇ ᵰᶌᵞᶁᵨᵾ ᵈᵱᶋᵞᵪᵾᵻ ᵗᶋ ᵺᶁᵜᵾ ᵬᵪ ᵲ ᵨᵙᶋᵬᵪᵗᶋ ᵇᵷ ᵧᵾ NWASH MIS ᵴᶇ 

ᵨᵸᵾ ᵑ ᵮᵰᶋᵿᵞᵰ ᵴᶇᵘᵾᵞᶋᵘᵾ ᵙ ᵲ ᵯᵿᵷ ᵱᵰᵾ ᵞᵮ ᵈᵱᶋᵞᵪᵾ ᵇᵧᵷᵾ ᵿ ᵗᵰᵻ ᵗᶋ ᵈᵱᶁ ᵷᶃᵿ  ᵄᵨᶈ ᵞᵾ ᵝ ᵱᵺᵮᶇᵴᵾ 

ᵬᶁᵄᵞᶀᵙᵦ ᵘᵜ ᵗᶋ % ᵗᶋ ᵈᵩᵾᵲᵰᵾ ᵰᵰ ᵦ ᵘᵜ ᵗᶋ ᵈᵷ ᵱᵗᵦᵾ ᵿᵪᵩᵾ ᵲᵥ ᵙᵝ ᶟ ᵱᶋ ᵇᵷᵩᵾᵲᵥᵾ Welthungerhilfe, 

Nepal ᵴᶇ ᵊ ᵝᵾᵗᵾᵰᵪᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  ᴝ ᵲᶇᵗᶋ Life-Cycle Cost Analysis (LCCA) ᵇ ᵱᵱᵪᵮᵾᵡ ᵺᵾᵯᵾᵲ 

ᵙ ᵲᵑᵗᶋ ᵻᶋ ᶟ  

ᵰᵰ ᵦ ᵷᵾᵦᵾᵷᵲᵥ:  ᵧᵾᵪᶀᵱ ᵺᵲᵗᵾᵲᵗᶋ ᵻᵲᶇᵗ ᵱᶋᵞᵪᵾᵻ ᵿᵮᵿᵯ  ᵗᵿᵺᵰᵗᵾ ᵦ ᵷᵻ (ᵞᵺᵴᵾᵊ ᵱᶋᵞᵪᵾ 

ᵬᵾ ᵲᵿ ᵧᵿᵦᵗᵱ ᵥᵾᵴᶀ ᵯᵿᵪ ᵝ) ᵮᵾᵡ ᵯᵾᵿᵷᵦ ᵪᶇ ᵙᵝ ᵪᶍ; ᵞ ᵦᶈ ᵱᶋᵞᵪᵾ/d ᵱᶋᵞᵪᵾᵻ ᵗᶋ ᵈᵱᶁ (ᵷᵾ ᵿᵣᵞᵾᵉᵪ 

ᵇᵷᵿᵩ ᵰ ᵱᶇ ᵺᶋ ᵱᶋᵞᵪᵾᵴᶇ ᵗᵿᵦ ᵇᵷᵿᵩ ᵬᵾᵲ ᵙ ᵲ ᵺᵗᶇᵗᶋ ᵝ), ᵋᵬᵯᶋ ᵾ ᵺᵅ ᵧᵾᵗᶋ ᵷ ᵧᵾᵬᵪ ᵰᵦᵾ, ᵘᵾᵪᶇᵬᵾᵪᶀ, 

ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶇᵷᵾᵦᵭ  ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵪᶀᵿᵦ d ᵨᶀ ᶟ ᵱᶀ ᵺᵷᶈᵗᶋ ᵺᵰᶁ  ᵇᵷ ᵧᵾ ᵰᵰ ᵦ 

ᵷᵾᵦᵾᵷᵲᵥ ᵻᶋ ᶟ  

ᵰᵾᵿᵧ ᵯᵿᵪᵑᵞ ᵦᶋ ᵦ ᵷᵻ ᵗᶋ ᵯᵾᵷᵗᶋ ᵪᵿᵦᵞᵾ ᵦᶀ ᵱᶋᵞᵪᵾ/ᵈᵱᶋᵞᵪᵾᵻ ᵰᵾ ᵬᵪ  ᵬᶁᵄᵞᶀᵙᵦ ᵘᵜ ᵗᶋ ᵈᵷ ᵱᵗᵦᵾᵗᶋ 

ᵻᶋ ɜ  χᵙᵲᵬᵾᵿᵴᵗᵾᵿᵯt ᵾ ᵱᶋᵞᵪᵾᵻ ᵴᵾᵊ ᵱᵺ ᵬᶁᵄᵞᶀᵙᵦ ᵘᵜ  ᵈᵷ ᵱᵗᵦᵾᵰᵾ ᵱᵾᵋᵪᶇ ᵇᵷ ᵧᵾᵴᵾᵊ ᵰᵰ ᵦ 

ᵷᵾᵦᵾᵷᵲᵥ ᵯᵿᵪŋt ᶋ ᵝ ᶟ ᵰᵰ ᵦ ᵷᵾᵦᵾᵷᵲᵥ  ŋt  ᵱᶋᵞᵪᵾ ᵖᵞᵾᵲ ᵬᵰᵾ ᵱᶋᵙ ᵯᵑᵗᶋ ᵝ ᵞᵺᵴᶇ ᵺᵷᵥ ᵦ ᵱᵾᵅᵗ 

ᵦᵧᵾ ᵺᶂᵜᵪᵾᵻ ᵗᶋ ᵿᵷ ᶇᵹᵥ ᵙ ᵲ ᵰᵰ ᵦᵗᶋ ᵑᵋᵡᵾ ᵱᶋᵞᵪᵾ ᵮᵪᵾᵋᵄᵝ ᶟ  

ᵰᵰ ᵦ ᵸᵦ  ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵿᵯ ᵗᶋ ᵱᶋᵞᵪᵾᵻ ᵰᵾ ᵘᵜ  ᵙ ᵲᵑᵗᶋ ᵿᵷ ᶀᵱ ᵱᵗᶋ % ᵗᶋ ᵿᵻᵺᵾᵮᵴᶇ ᵨᶇᵘᵾᵉᵑᵗᶋ ᵝ ɜ  ᵱᶋ 

ᵇᵪᶁᵰᵾᵪ ᵙ ᵲᵑᵗᶋ ᵝ ᵗ ᵪᵱᵾᵄ ᵿ ᵗᵰᵰᵾ ᵬᵿᵪ (ŋ ᵗ ᵿᵪᵿ ᵦ ᵷᵹ ᵬᵿ)β ᵱᵻᶀ ᵪᶀᵿᵦ ᵴᵾᵙᶂ ᵪᶇᵝ (ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ ᵘᵜ ᵗᶋ 

%)  ɜᵱᶋ ᵻᵾᵴᵗᶋ ᵱᶋᵞᵪᵾᵗᶋ ᵇᵷ ᵧᵾᵗᶋ d ᵩᵾᵲᵰᵾ ᵙᵥᵪᵾ ᵙ ᵲ ᵝ ᵲ ᵈᵱᶋᵞᵪᵾᵗᶋ ᵈᵱᶁ ᵷᵾ ᵿᵣᵞᵾᵉᵪ ᵇᵷᵿᵩ ᵰ ᵱᶇ 

ᵈᵱᶋᵞᵪᵾᵴᶇ ᵗᵿᵦ ᵇᵷᵿᵩ ᵬᶁᵲᵾ ᵙ ᵲ ᵺ ᵱᶋ ᵱ ᵗᶋ ᵈᵩᵾᵲᵰᵾ ᵪᵱᵾᵄ ᵱᶋᵞᵪᵾᵰᵾ ᵺᵾᵰᵾ ᵱᶀᵗᵲᵥ (Extrapolated) 

ᵙ ᵲ ᵝ  ɜ

)t ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾᵗᶋ ᵴᵾᵙᵦ  

ᵺᵪᶍ  ɥ ᶡᶤᶥ  ᵺ ᵰᵰᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  ᵺᶁᵩᵾ ᵲᵑᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶇᵷᵾᵰᵾ ᵺᵮᶈᵗᶋ ᵬ ᵄᵜ ᵾ  ᵙᵪ  ᵴᵾ ᶇ ᵴᵾᵙᵦᵻ  ᵱᵺ 

ᵇ ᵦᵙ ᵦ ᵇᵪᶁᵰᵾᵪ ᵙ ᵲᵑᵗᶋ ᵝ  ɜᵺᶋ ᵴᵾᵙᵦ ᵇᵪᶁᵰᵾᵪ ᵙᵨᵾ  ᵷᵦ ᵰᵾᵪ ᵺᶇᵷᵾ ᵗᵯᵲᶇᵞ, ᵴᵿ ᵦ ᵗᵯᵲᶇᵞ ᵲ ᵴ ᵱ ᵾ  ᵙᵪ ᵗᵾ 

ᵴᵾᵿᵙ ᵱᶋᵙ ᵙ ᵲᵪᶇ ᵿᵷᵿᵩᵻ ᵗᶋ ᵑᵗᵾᵉ ᵴᵾᵙᵦᵴᵾᵊ ᵱᵾᵪᵰᵾ ᵲᵾᵿᵘᵑᵗᶋ ᵝ ᶟ ᵴᵾᵙᵦ ᶇᵬᵥ ᵷᵾ ᵹ ᵗ ᵈᵩᵾᵲᵰᵾ  

ᶣᶡᶣᶥ- ɥ ᶡᶤᶥ ᵗᶋ ᵴᵾᵿᵙ ᵙ ᵲᵑᵗᶋ ᵝ  ɜ

ᵰᵾᵿᵧ ᵦᶁᵦ ᵙ ᵲᵑᵗᶋ ᵿᵦ ᵑᵗᵾᵉ ᵴᵾᵙᵦ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵈᵬᶂ ᵦ  ᵿᵷᵿᵩᵗᶋ ᵱᶇᵗ ᵗᵾᵲᵗᶋ ᵈᵩᵾᵲᵰᵾ (ᵚᵲᵾᵱᵺᶀ ᵩᵾᵲᵾ 

ᵞᵣᵾᵪ, ᵾᵬ ᵾ ᵣ, ᶁᵮᵷᶇᵴ ᵾ ᵣᵬ ᵬᵻ ) ᵨᵉᵑᵗᶋ ᵝ  ɜ

)u ᵺᵲᵺᵭᵾᵉ ᵺᶇᵷᵾᵗᶋ ᵴᵾᵙᵦ  

ᵺᵲᵺᵭᵾᵉ ᵺᶇᵷᵾᵻ ᵗᶋ ᵴᵾᵿᵙ ᵑᵋᵡᶈ ᵴᵾᵙᵦ ᵘᵾᵗᵾᵗᶋ ᵱᶋᵙ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ ᵴᵾᵙᵦᵗᶋ ᵈᵩᵾᵲ ᵿᵷᵿᵯ  ᵿᵷᵿᵩᵻ ᵗᶋ 

ᵿᵰᵿ ᵦ ᵿᵷᵗ ᵬᵗᶋ ᵰᵾ ᵱᵰᵮᵾᵡ ᵱᵾ ᵦ ᵈᵩᵾᵲᵯᶂᵦ ᵷᵾ ᵺᶁᵲᵿ ᵦ ᵬᵴᶇ ᵷᵿ ᵧᵦ ᵙ ᵲᵑᵗᶋ ᵺᵲᵺᵭᵾᵉ ᵺᶇᵷᵾᵻ  ᵺᵮᶈᵗᶋ 
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ᵬ ᵄᵜᵰᵾ ᵬᶁ  ᵱᵾᵋᵪᶇ ᵗᵿᵺᵰᵴᶇ ᶇᵬᵥ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ ᵺᵲᵺᵭᵾᵉ ᵿᵷᵿᵩᵻ ᵗᶋ ᵿᵷᵗ ᵬᵻ ᵰᵾ  Water Closet  ᵲ 

ᵺᶇᵿ ᵡᵗ ᵾ ᵗ ᵺᵿᵻᵦᵗᶋ ᵬᶋᵇᵲ ᵴᵺ ᵲ ᵺᶁᵩᵾ ᵲᵑᵗᶋ ᵘᵾ ᵣᶇ ᵜᵬ ᵻ  ᵺᵰᵾᵷᶇᵸ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ  

)ᴝ ᵬᶂᵥ  ᵗᵯᵲᶇᵞ ᵾ  ᵙᵪ  ᵞ ᵰᵾ ᵴᵾᵙᵦ  

ᵦᵾᵿᵴᵗᵾ  ᶥ.ᶥ ᵴᶇ ᵺᵪᶍ  ɥ ᶡᶤᶥ  ᵺ ᵰ ᵺᵮᶈᵗᵾ ᵴᵾᵿᵙ ᵈᵩᵾᵲᵯᶂᵦ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵲ ᵺᵲᵺᵭᵾᵉ ᵺᶇᵷᵾᵻ ᵗᶋ ᵴᵾᵿᵙ ᵬ ᵄᵜᵗᶋ 

ᵺᶁᵿᵪᵿ ᵦᵦᵾ ρ ᶇᵘᵾᵋᵄᵝ ᶟ ᵱᵺᵰᵾ ᵴᵙᵾᵪᶀ (ᵬᶁᵄᵞᶀᵙᵦ), ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ ᵲ ᵺᶋᵟᶈ ᵺᵻᵱᶋᵙ ᵴᵾᵙᵦ ᵺᵰᵾᵷᶇᵸ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ 

ᵺᵲᵺᵭᵾᵉᵗᶋ ᵴᵾᵿᵙ ᵴᵙᵾᵪᶀ ᵴᵾᵙᵦ ᵰᶁ ᵱ ᵙᵲᶇᵲ ᵋᵬᵯᶋ ᵾᵻ ᵗᶋ ᵱᵾ ᵦ ᵺᵲᵺᵭᵾᵉ ᵺᶇᵷᵾᵻ ᵗᶋ ᵬ ᵄᵜ ᵷᵾ ᵺᶇᵷᵾᵗᶋ ᵦᵲ 

ᵺᶁᵩᵾᵲ ᵙᵲᶀ ᵺᵲᵺᵭᵾᵉ ᵸᶃ ᵘᵴᵾᵰᵾ ᵷᶃᵿ  ᵙᵪ ᵗᶋ ᵴᵾᵿᵙ ᵪᶇ ᵝ  ɜ

ᵱᶋ ᶇᵬᵥ ᵰᶁ ᵱ ᵙᵲᶇᵲ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵲ ᵺᵲᵺᵭᵾᵉᵰᵾ ᵗᶇᵿ ᵦ ᵲᵻᶇᵗᶋ ᵝ ᶟ ᵱᵺᵴᶇ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵦᵧᵾ ᵺᵲᵺᵭᵾᵉ ᵺᶇᵷᵾ ᵺᵮᶈᵗᶋ 

ᵬ ᵄᵜᵰᵾ ᵬᶁ  ᵱᵾᵋᵄᵪᵗᶋ ᵴᵾᵿᵙ ᵺᵅᵲᵜᵪᵾᵙᵦ ᵿᵷᵗᵾᵺ, ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ ᵲ ᵺᶋᵟᶈ ᵺᵻᵱᶋᵙ ᵴᵾᵙᵦᵴᵾᵊ ᵺᵰᶇ ᵨᵝᶟ ᵺᵅ ᵧᵾᵙᵦ 

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)ᵗᶋ ᵴᵾᵿᵙ ᵬᵿᵪ ᵱᵺᶈ ᵈᵩᵾᵲᵰᵾ ᵱᵻᵾᵄ ᵴᵾᵙᵦ ᵿᵷ ᶇᵹᵥ ᶇᵬᵥ ᵙ ᵲᵑᵗᶋ 

 βᶟ  

ᶥ.ᶤ.ᶣ.  ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ )ᵘᵾᵺ ᵷ  (  ᵱᶋᵞᵪᵾ ᵴᵾᵙᵦᵗᶋ ᵺᵾᵲᵾᵅᵸ 

ᵦᵴᵗᶋ ᵿᵷ ᵦᶃᵦ ᵦᵾᵿᵴᵗᵾᵰᵾ ᵿᵪ  ᶇ ᵗᶋ ᵺᵾᵲᵾᵅᵸ ᵴᵾᵙᵦ ᵇᵪᶁᵰᵾᵪ ᵨᵉᵑᵗᶋ ᵝ ᶟ  

ᵗ) ᵘᵾᵪᶇᵬᵾᵪᶀ (ᵬᵾᵉᵬ ᵲ ᶁᵷᵮᶇᵴ)  

ᵘ) ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵚᵲᵾᵱᵺᶀ ᵺᵲᵺᵭᵾᵉ, ᵢᶋᵺ ᵭᶋᵻᶋᵲ ᵷ ᵧᵾᵬᵪ, ᵰᵾᵪᵷ ᵰᵴ-ᵰᶁ ᵞ ᵱ ᵭᶋᵻᶋᵲ  

ᵷ ᵧᵾᵬᵪ, ᵤᵴ ᵺ ᵾᵴ ᵺᵿᵻᵦᵗᶋ ᵭᶋᵻᶋᵲᵬᵾᵪᶀ ᵸᶋᵩᵪ ᵗᶇ  ᵺᵰᶇᵦ)  

ᵙ) ᵿᵷ ᵾᵴᵱᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶁᵿᵷᵩᵾᵻ   

ᵚ) ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶁᵿᵷᵩᵾᵻ   

ᵛ) ᵺᵾᵷ ᵞᵿᵪᵗ ᵧᵾᵪᵻ ᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶁᵿᵷᵩᵾᵻ   

ᵘᵜ  ᵦᵭ  ᵱᵺᵴᶇ ᵿᵪ  ᵇᵪᶁᵰᵾᵿᵪᵦ ᵴᵾᵙᵦ ᵘᵜ  ρᵾᵪ ᵙᵝ ᶟ  

ᵗ) ᵬᶁᵄᵞᶀᵙᵦ ᵘᵜ   

ᵘ) ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ ᵘᵜ   

ᵙ) ᵺ ᵾᵴᵪ ᵘᵜ   

ᵚ) ᵺᶋᵟᶈ ᵘᵜ ᶟ  

ᵱᵻᵾᵄ % ᵴᶇ ᶢᶡ ᵷᵹ ᵰᵾ ᵞ ᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵴᵾᵙᵦᵗᶋ ᵇᵅᵸ ᵮᵦᵾᵋᵄᵝ  ɜ

 

 

 

ᵘᵜ ᵗᶋ ᵗᵾᵲᵗᶋ b ᵪᶁᵺᵾᵲ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ )ᵘᵾᵺ ᵷ ( ᵗᶋ ᵴᵾᵙᵦ 

 ᵬᶁᵄᵞᶀᵙᵦ ᵘᵜ     ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ ᵘᵜ     ᵺ ᵾᵴᵪ ᵘᵜ     ᵺᶋᵟᶈ ᵺᵻᵱᶋᵙ 



ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ                                                                       ᵬᶇ γχ . 61 

 

ᵿ  ᴥ4 -3 : u ᵜ ᵗᶋ ᵗᵾᵲᵗᶋ b ᵪᶁᵺᵾᵲ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)ᵗᶋ ᵴᵾᵙᵦ 

 

 

 

 

 

ᵿ  ᴥ4 -4 : ᶇ ᵙᵦ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)ᵗᶋ ᵴᵾᵙᵦ 

ᵱᶋ ᵬᵾᵉ ᵜᵾᵡ ᵰᵾ ᵺᵪᶍ  ɥ ᶡᶣᶥ- ɥ ᶡᶤᶥ  ᵺ ᵰᵗᶋ ᵺᵰᵱᵾᵷᵿᵩᵗᶋ ᵴᵾᵿᵙ ᵬᶂᵥ  ᵗᵯᵲᶇᵞ ᵲ ᵺᶇᵷᵾ ᵦᵲ ᵺᶁᵩᵾᵲᵗᶋ ᵴᵾᵿᵙ 

ᵈᵷ ᵱᵗ ᵴᵾᵙᵦ ᵨᵉᵑᵗᶋ ᵝ ᶟ ᵬᵿᵻᵴᶋ ᵜᵾᵡ ᵰᵾ ᶇ ᵙᵦ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) t ᶋ ᵴᵾᵙᵦ 

ᵨᵉᵑᵗᶋ ᵝ ᵯᵪᶇ ᵨᶋ ᶋ ᵜᵾᵡ ᵰᵾ ᵘᵜ ᵗᶋ ᵗᵾᵲᵗᶋ ᵴᵾᵙᵦ ᵨᵉᵑᵗᶋ (ᵞ ᵦᶈ: ᵬᶁᵄᵞᶀᵙᵦ, ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ ᵘᵜ  ᵈ ᵨ) ᵝ ᶟ  

 

ᵦᵴᵗᶋ ᵮᵾᵲ ᵜᵾᵡ ᵰᵾ ᵺᵪᶍ  ɥ ᶡᶣᶥ- ɥ ᶡᶤᶥ  ᵺ ᵰᵗᶋ ᵈᵷ ᵱᵗ ᵷᵾ ᵹ ᵗ ᵴᵾᵙᵦ ᵨᵉᵑᵗᶋ  βᶟ  

 

ᶇ ᵙᵦ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ  )ᵘᵾᵺ ᵷ( ᵗᶋ ᵴᵾᵙᵦ 

 ᵘᵾᵪᶇᵬᵾᵪᶀ      ᵺᵲᵺᵭᵾᵉ β ᵧᵾ ᵷ ᵝᵦᵾ      ᵿᵷ ᵾᵴᵱᵰᵾ u ᵾᵺ ᵷ ᵺᶁᵿᵷᵩᵾ      ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵰᵾ u ᵾᵺ ᵷ ᵺᶁᵿᵷᵩᵾ      ᵺᵾᵷ ᵞᵿᵪᵗ 

ᵧᵾᵪᵰᵾ u ᵾᵺ ᵷ ᵺᶁᵿᵷᵩᵾ     

ᶢ  ɟᵮᵹ u ᵜ ᵗᶋ ᵗᵾᵲᵗᶋ b ᵪᶁᵺᵾᵲ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)ᵗᶋ ᵴᵾᵙᵦ 
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ᵿ  ᴥ4 -5 : ɡ  ɟᵮᵹ u ᵜ ᵗᶋ ᵗᵾᵲᵗᶋ b ᵪᶁᵺᵾᵲ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)ᵗᶋ ᵴᵾᵙᵦ 

 

 

 

ᵿ  ᴥ4 -6 : ɡ  ɟᵮᵹ ᶇ ᵙᵦ (u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ) ᵷᵾᵺᵗᶋ ᵴᵾᵙᵦ 

 ᵬᶁᵄᵞᶀᵙᵦ ᵘᵜ     ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ ᵘᵜ     ᵺ ᵾᵴᵪ ᵘᵜ     ᵺᶋᵟᶈ ᵺᵻᵱᶋᵙ u  ᴥ

ᶢ  ɟᵮᵹ u ᵜ ᵗᶋ ᵗᵾᵲᵗᶋ b ᵪᶁᵺᵾᵲ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)ᵗᶋ ᵴᵾᵙᵦ 

 ᵘᵾᵪᶇᵬᵾᵪᶀ      ᵺᵲᵺᵭᵾᵉ β ᵧᵾ ᵷ ᵝᵦᵾ      ᵿᵷ ᵾᵴᵱᵰᵾ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶁᵿᵷᵩᵾ      ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵰᵾ 

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶁᵿᵷᵩᵾ      ᵺᵾᵷ ᵞᵿᵪᵗ ᵧᵾᵪᵰᵾ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)ᵺᶁᵿᵷᵩᵾ      ᵇ ᵱ 

ᵗᶃᵱᵾᵗᵴᵾᵬ 
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ᵦᵾᵿᵴᵗᵾ 4 -4 :  ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶇᵷᵾ ᵾᵲᵾ γ ᵪᵺᵅ ᵱᵾ t ᵯᵲᶇᵞᵗᶋ ᵺᵾᵲᵾᵅᵸ 

. 

ᵺᵅ. 
ᵿᵷᵷᵲᵥ 

ᵷᵹ  ɟ ᵷᵹ  ɡ ᵷᵹ  ɥ ᵷᵹ  ɨ ᵷᵹ  ɩ ᵷᵹ  ɪ

ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ 

 t ᵘᵾᵪᶇᵬᵾᵪᶀ 

 ɡ ᵬᶁᵄᵞᶀᵙᵦ ᵘ  ᴥ
ᶣᶣᶤᶦᶩᶢᶥ

 ɨ
.ɟᶪ  ɨ

ᶢᶧᶩᶩᶨᶤᶢ

 ɭ
.ɟᶨ  ɡ ᶤᶪᶤᶤᶧᶡᶡ .ɟᶢ  ᵻ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɥ
ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ 

ᵘ  ᴥ
 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ ᶢᶦᶣᶩᶦᶤᶪ .ɟᶡ  ᵻ ᶢᶦᶣᶩᶦᶤᶪ .ɟᶡ  ᵻ ᶢᶦᶣᶩᶦᶤᶪ .ɟᶡ  ᵻ

 ɨ ᵺ ᵾᵴᵪ ᵘ  ᴥ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ
ᶣᶢᶩᶧᶧᶤᶧ.

ᶩ  ɡ
.ɟᶡ  ᶅ

ᶣᶢᶩᶧᶧᶤᶧ.

ᶩ  ɡ
.ɟᶡ  ᶅ

ᶣᶢᶩᶧᶧᶤᶧ.

ᶩ  ɡ
.ɟᶡ  ᶅ

 ɩ ᵺᶋᵟᶈ ᵺᵻᵱᶋᵙ ᶤᶪᶤᶤᶧᶡ .ɟᶡ  ɥ  ɟ  ɟ ᶢᶧᶦᶡᶡᶡ .ɟᶡ  ɡ ᶥᶦᶡᶡᶡ  ɟ ᶥᶦᶡᶡᶡ  ɟ ᶥᶦᶡᶡᶡ  ɟ

 ɪ ᵞ ᵰᵾ 
ᶣᶣᶨᶦᶢᶦᶡ

 ɨ
.ɟᶪ  ɪ

ᶢᶧᶩᶩᶨᶤᶢ

 ɭ
.ɟᶨ  ɡ ᶥᶡᶪᶩᶧᶡᶡ .ɟᶢ  ʝ

ᶤᶨᶧᶡᶢᶨᶦ.

ᶩ  ɡ
.ɟᶢ  ᵻ

ᶤᶨᶧᶡᶢᶨᶦ.

ᶩ  ɡ
.ɟᶢ  ᵻ

ᶤᶨᶧᶡᶢᶨᶦ.

ᶩ  ɡ
.ɟᶢ  ᵻ

 u ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ 

 ɡ ᵬᶁᵄᵞᶀᵙᵦ ᵘ  ᴥ
ᶣᶤᶪᶣᶢᶣᶨ

 ɪ
 ɡ

ᶨᶪᶤᶥᶣᶦᶦ

 ɟ
.ɨᶤ  ɡ

ᶢᶡᶢᶩᶥᶣᶦ

ᶦ  ɟ
.ɩᶣ  ɪ

ᶢᶣᶣᶡᶪᶣᶦ

ᶦ  ɟ
.ɪ  ɡ

ᶢᶪᶧᶤᶥᶣᶦ

ᶦ  ɟ
.ɭ  ɥ

ᶤᶪᶡᶧᶨᶢᶣ

ᶨ  ɪ
ᶢ .ᵻᶤ  ɡ

 ɥ
ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ 

ᵘ  ᴥ
ᶤᶦᶩᶡᶣᶨᶩ .ɟᶢ  ɪ

ᶤᶨᶧᶦᶣᶨᶦ.

ᶧ  ʝ
.ɟᶢ  ᵻ ᶥᶢᶤᶦᶣᶨᶢ .ɟᶢ  ʝ

ᶥᶦᶡᶦᶣᶧᶧ.

ᶤ  ɨ
.ɟᶢ  ᶅ

ᶢᶡᶥᶦᶡᶨᶧ

.ɡᶧ  ᵻ
.ɟᶥ  ɩ

ᶢᶡᶩᶣᶡᶨᶦ

.ᵻᶪ  ᶅ
.ɟᶥ  ɪ

 ɨ ᵺ ᵾᵴᵪ ᵘ  ᴥ
ᶣᶦᶧᶤᶨᶧᶧ

 ᵻ
.ɡᶡ  ʝ

ᶣᶦᶩᶩᶥᶣᶥ

.ᶅ  ʝ
.ɡᶡ  ɭ

ᶣᶧᶤᶨᶨᶥᶢ

.ʝ  ɡ
.ɡ  ɡ

ᶣᶧᶩᶨᶡᶦᶩ

.ɩ  ɪ
.ɡᶢ  ɥ

ᶤᶥᶪᶣᶤᶨᶦ

.ɡ  ᶅ
.ɡᶥ  ᵻ

ᶤᶦᶥᶢᶧᶪᶢ

.ᶅ  ɨ
.ɡᶥ  ɭ

 ɩ ᵺᶋᵟᶈ ᵺᵻᵱᶋᵙ ᶤᶤᶤᶩᶪᶥᶡ .ɟᶢ  ɩ ᶢᶦᶩᶪᶥᶡ .ɟᶡ  ɡ ᶥᶧᶩᶩᶪᶥᶡ .ɟ  ɥ ᶤᶨᶤᶪᶥᶡ .ɟᶡ  ɥ
ᶢᶩᶣᶤᶤᶪᶥ

 ɟ
.ɟᶨ  ᵻ ᶥᶢᶩᶪᶥᶡ .ɟᶡ  ɥ

 ɪ ᵞ ᵰᵾ 
ᶦᶧᶥᶨᶩᶢᶦ

 ᶅ
.ɥᶤ  ᵻ

ᶢᶡᶪᶢᶦᶢᶡ

ᶢ .ɪᶤ  ʝ
.ɥᶤ  ᵻ

ᶢᶤᶨᶡᶥᶥᶢ

ᶨ .ɭ  ɡ
.ɥᶤ  ᵻ

ᶢᶦᶤᶩᶥᶣᶤ

ᶥ .ɟᶩ  ɨ
.ɥᶤ  ᵻ

ᶣᶦᶪᶪᶦᶢᶡ

ᶡ .ɨᶦ  ᵻ
.ɥᶤ  ᵻ

ᶥᶤᶨᶤᶣᶨᶩ

ᶪ .ɡᶣ  ᶅ
.ɥᶤ  ᵻ

ᵙ  ɡ ᵿᵷ ᵾᵴᵱᵰᵾ ᵷᵾᵺ ᵺᶁᵿᵷᵩᵾᵻ (ᵗ ᵬᶋᵪᶇ ᵡ ᵦᵲᵰᵾ ᵴᵾᵙᵦ) 

 ɡ ᵬᶁᵄᵞᶀᵙᵦ ᵘ  ᴥ ᶥᶣᶣᶦᶡᶡ .ɟᶡ  ɥ ᶢᶧᶪᶡᶡᶡᶡ .ɟᶡ  ʝ ᶣᶥᶤᶢᶦᶡᶡ .ɟ  ɡ ᶤᶤᶩᶩᶦᶡᶡ .ɟᶢ  ɩ ᶤᶢᶨᶢᶡᶡᶡ .ɟᶢ  ɨ ᶢᶦᶧᶢᶦᶡᶡ .ɟᶡ  ʝ

 ɥ
ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ 

ᵘ  ᴥ
ᶩᶥᶨᶩᶨᶪ .ɟᶡ  ɩ ᶩᶥᶨᶩᶨᶪ .ɟᶡ  ɩ ᶢᶢᶦᶩᶧᶣᶪ .ɟᶡ  ɪ ᶢᶢᶦᶩᶧᶣᶪ .ɟᶡ  ɪ ᶩᶧᶩᶧᶦᶩ .ɟᶡ  ɩ ᶩᶧᶩᶧᶦᶩ .ɟᶡ  ɩ

 ɨ ᵺ ᵾᵴᵪ ᵘ  ᴥ
ᶩᶡᶨᶧᶥᶨᶪ.

 ɭ
.ɟᶤ  ɩ

ᶩᶡᶨᶧᶥᶨᶪ.

 ɭ
.ɟᶤ  ɩ

ᶩᶡᶨᶧᶥᶨᶪ.

 ɭ
.ɟᶤ  ɩ

ᶩᶡᶨᶧᶥᶨᶪ.

 ɭ
.ɟᶤ  ɩ

ᶩᶥᶧᶩᶥᶪᶩ.

 ɥ
.ɟᶤ  ɪ

ᶩᶥᶧᶩᶥᶪᶩ.

 ɥ
.ɟᶤ  ɪ
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. 

ᵺᵅ. 
ᵿᵷᵷᵲᵥ 

ᵷᵹ  ɟ ᵷᵹ  ɡ ᵷᵹ  ɥ ᵷᵹ  ɨ ᵷᵹ  ɩ ᵷᵹ  ɪ

ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ 

 ɩ ᵺᶋᵟᶈ ᵺᵻᵱᶋᵙ ᶨᶤᶤᶨᶡᶡ .ɟᶡ  ɨ ᶩᶧᶦᶨᶡᶡ .ɟᶡ  ɩ ᶢᶤᶣᶨᶨᶡᶡ .ɟᶡ  ᵻ ᶩᶧᶦᶨᶡᶡ .ɟᶡ  ɩ ᶢᶤᶪᶤᶨᶡᶡ .ɟᶡ  ᵻ ᶨᶤᶤᶨᶡᶡ .ɟᶡ  ɨ

 ɪ ᵞ ᵰᵾ 
ᶢᶡᶡᶩᶡᶦᶦ

.ɭ  ɭ
.ɟᶥ  ɥ

ᶢᶢᶥᶩᶡᶡᶦ

.ɭ  ɭ
.ɟᶥ  ɭ

ᶢᶣᶪᶪᶥᶤᶡ

.ɭ  ɭ
.ɟᶦ  ɩ

ᶢᶤᶥᶩᶪᶤᶡ

.ɭ  ɭ
.ɟᶦ  ᵻ

ᶢᶤᶪᶡᶢᶩᶦ

.ᵻ  ɥ
.ɟᶦ  ɭ

ᶢᶢᶧᶤᶣᶤᶦ

.ᵻ  ɥ
.ɟᶥ  ᶅ

ᵙ  ɥ ᵿᵷ ᵾᵴᵱᵰᵾ ᵷᵾᵺ ᵺᶁᵿᵷᵩᵾᵻ ( ᶇ ᵙᵦ ᵦᵲᵰᵾ) 

 ɡ ᵘᵾᵪᶇᵬᵾᵪᶀ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɥ ᵺᵲᵺᵭᵾᵉ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɨ ᵷ ᵝᵦᵾ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɩ ᵢᶋᵺ ᵭᶋᵻᶋᵲ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɪ ᵞ ᵰᵾ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵚ  ɡ ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵻ ᵰᵾ ᵷᵾᵺ ᵺᶁᵿᵷᵩᵾᵻ (ᵗ ᵬᶋᵪᶇ ᵡ ᵦᵲᵰᵾ) 

 ɡ ᵬᶁᵄᵞᶀᵙᵦ ᵘ  ᴥ  ɟ  ɟ  ɟ  ɟ ᶥᶦᶩᶡᶡᶡ .ɟᶡ  ɥ ᶢᶩᶤᶣᶡᶡᶡ .ɟᶡ  ɭ ᶤᶣᶣᶡᶣᶦᶡ .ɟᶢ  ɨ ᶧᶡᶢᶢᶡᶡᶡ .ɟᶣ  ɪ

 ɥ
ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ 

ᵘ  ᴥ
ᶣᶨᶦᶧᶪᶧ .ɟᶡ  ɡ ᶣᶨᶦᶧᶪᶧ .ɟᶡ  ɡ ᶤᶢᶥᶤᶣᶢ .ɟᶡ  ɡ ᶤᶢᶥᶤᶣᶢ .ɟᶡ  ɡ ᶣᶨᶪᶪᶥᶧ .ɟᶡ  ɡ ᶣᶨᶪᶪᶥᶧ .ɟᶡ  ɡ

 ɨ ᵺ ᵾᵴᵪ ᵘ  ᴥ ᶤᶡᶥᶣᶣᶤᶪ .ɟᶢ  ɨ ᶤᶡᶥᶣᶣᶤᶪ .ɟᶢ  ɨ ᶤᶡᶥᶣᶣᶤᶪ .ɟᶢ  ɨ ᶤᶡᶥᶣᶣᶤᶪ .ɟᶢ  ɨ ᶤᶡᶥᶣᶣᶤᶪ .ɟᶢ  ɨ ᶤᶡᶥᶣᶣᶤᶪ .ɟᶢ  ɨ

 ɩ ᵺᶋᵟᶈ ᵺᵻᵱᶋᵙ ᶣᶪᶪᶣᶡᶡ .ɟᶡ  ɡ ᶣᶪᶪᶣᶡᶡ .ɟᶡ  ɡ ᶥᶩᶧᶣᶡᶡ .ɟᶡ  ɥ ᶢᶣᶤᶥᶣᶡᶡ .ɟᶡ  ɪ ᶧᶨᶤᶣᶡᶡ .ɟᶡ  ɨ ᶣᶪᶪᶣᶡᶡ .ɟᶡ  ɡ

 ɪ ᵞ ᵰᵾ ᶤᶧᶢᶨᶢᶤᶦ .ɟᶢ  ɪ ᶤᶧᶢᶨᶢᶤᶦ .ɟᶢ  ɪ ᶥᶤᶡᶡᶨᶧᶡ .ɟᶢ  ɭ ᶧᶥᶣᶣᶨᶧᶡ .ɟᶣ  ʝ ᶨᶣᶢᶦᶧᶤᶦ .ɟ  ɨ ᶪᶧᶤᶣᶤᶩᶦ .ɟ  ɩ

ᵚ  ɥ ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵰᵾ ᵷᵾᵺ ᵺᶁᵿᵷᵩᵾᵻ ( ᶇ ᵙᵦ ᵦᵲᵰᵾ) 

 ɡ ᵘᵾᵪᶇᵬᵾᵪᶀ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɥ ᵺᵲᵺᵭᵾᵉ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɨ ᵷ ᵝᵦᵾ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɩ ᵢᶋᵺ ᵭᶋᵻᶋᵲ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɪ ᵞ ᵰᵾ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 v ᵺᵾᵷ ᵞᵿᵪᵗ ᵧᵾᵪᵻ ᵰᵾ ᵷᵾᵺ ᵺᶁᵿᵷᵩᵾᵻ (ᵗ ᵬᶋᵪᶇ ᵡ ᵦᵲᵰᵾ ᵴᵾᵙᵦ) 

 ɡ ᵬᶁᵄᵞᶀᵙᵦ ᵘ  ᴥ ᶣᶩᶪᶩᶡᶡᶡ .ɟᶢ  ɥ ᶢᶣᶥᶣᶡᶡᶡ .ɟᶡ  ɪ ᶤᶦᶡᶤᶦᶡᶡ .ɟᶢ  ɪ ᶢᶦᶡᶢᶦᶡᶡ .ɟᶡ  ᵻ ᶥᶣᶡᶡᶡᶡ .ɟᶡ  ɥ ᶢᶩᶡᶡᶡᶡ .ɟᶡ  ɡ

 ɥ
ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ 

ᵘ  ᴥ
ᶦᶨᶣᶧᶪᶢᶧ .ɟᶣ  ɩ ᶣᶦᶧᶨᶪᶢᶧ .ɟᶢ  ɡ ᶣᶪᶣᶤᶪᶦ.  ᵻ .ɟᶡ  ɡ ᶣᶪᶣᶤᶪᶦ.  ᵻ .ɟᶡ  ɡ ᶥᶡᶦᶨᶡᶩ.  ɭ .ɟᶡ  ɥ ᶥᶡᶦᶨᶡᶩ.  ɭ .ɟᶡ  ɥ

 ɨ ᵺ ᵾᵴᵪ ᵘ  ᴥ ᶢᶢᶡᶩᶨᶢᶥ .ɟᶡ  ɪ ᶢᶢᶡᶩᶨᶢᶥ .ɟᶡ  ɪ ᶢᶤᶨᶧᶤᶤᶥ .ɟᶡ  ᵻ ᶢᶤᶨᶧᶤᶤᶥ .ɟᶡ  ᵻ ᶢᶪᶩᶩᶡᶤᶩ .ɟᶡ  ɭ ᶢᶪᶩᶩᶡᶤᶩ .ɟᶡ  ɭ

 ɩ ᵺᶋᵟᶈ ᵺᵻᵱᶋᵙ ᶣᶢᶩᶡᶡᶡ .ɟᶡ  ɡ ᶤᶩᶤᶡᶡᶡ .ɟᶡ  ɥ ᶢᶩᶪᶡᶡᶡ .ɟᶡ  ɡ ᶣᶪᶪᶡᶡᶡ .ɟᶡ  ɡ ᶣᶥᶤᶡᶡᶡ .ɟᶡ  ɡ ᶣᶥᶤᶡᶡᶡ .ɟᶡ  ɡ
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. 

ᵺᵅ. 
ᵿᵷᵷᵲᵥ 

ᵷᵹ  ɟ ᵷᵹ  ɡ ᵷᵹ  ɥ ᵷᵹ  ɨ ᵷᵹ  ɩ ᵷᵹ  ɪ

ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ 

 ɪ ᵞ ᵰᵾ ᶪᶪᶦᶢᶧᶤᶡ .ɟᶥ  ɥ ᶦᶤᶡᶢᶧᶤᶡ .ɟᶣ  ɥ
ᶦᶤᶧᶢᶣᶣᶪ.

 ᵻ
.ɟᶣ  ɥ

ᶤᶥᶧᶪᶣᶣᶪ.

 ᵻ
.ɟᶢ  ɩ

ᶤᶡᶦᶧᶨᶥᶧ.

 ɭ
.ɟᶢ  ɨ

ᶣᶩᶢᶧᶨᶥᶧ.

 ɭ
.ɟᶢ  ɥ

 ᴥ ᵇ ᵱ ᵱᵾᵗᵴᵾᵬᵻ 

 ɡ ᵬᶁᵄᵞᶀᵙᵦ ᵘ  ᴥ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɥ
ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ 

ᵘ  ᴥ
 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɨ ᵺ ᵾᵴᵪ ᵘ  ᴥ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɩ ᵺᶋᵟᶈ ᵺᵻᵱᶋᵙ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɪ ᵞ ᵰᵾ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

              

ᵝ  ɡ ÑÀØÒɟεÙ¾ɟÖɟ  ᵞ ᵰᵾ ᵷᵾᵺ ᵴᵾᵙᵦ (ᵗ ᵬᶋᵪᶇ ᵡ ᵦᵲᵰᵾ) 

 ɡ ᵬᶁᵄᵞᶀᵙᵦ ᵘ  ᴥ
ᶥᶪᶦᶪᶪᶪᶢ

 ɭ
.ɥᶡ  ʝ

ᶪᶪᶢᶧᶢᶩᶧ

 ɭ
.ɩᶢ  ɩ

ᶢᶢᶣᶢᶧᶪᶢ

ᶦ  ɟ
.ɩᶧ  ɭ

ᶢᶣᶩᶩᶢᶥᶦ

ᶦ  ɟ
.ɪᶤ  ɭ

ᶣᶡᶤᶢᶦᶤᶩ

ᶡ  ɟ
.ɭᶥ  ɭ

ᶤᶪᶩᶥᶣᶤᶨ

ᶨ  ɪ
ᶢ .ᵻᶧ  ɨ

 ɥ
ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ 

ᵘ  ᴥ

ᶢᶡᶥᶤᶡᶨᶧ

 ᶅ
.ɟᶥ  ɩ

ᶨᶥᶦᶧᶨᶧᶧ.

ᶧ  ʝ
.ɟᶤ  ɡ

ᶦᶪᶡᶡᶧᶢᶧ.

 ᵻ
.ɟᶣ  ɪ

ᶨᶨᶪᶪᶢᶦᶡ.

ᶪ  ɨ
.ɟᶤ  ɨ

ᶢᶤᶦᶤᶤᶧᶢ

.ɨᶥ  ᵻ
.ɟᶦ  ᵻ

ᶢᶤᶪᶡᶤᶧᶡ

.ɭᶨ  ᶅ
.ɟᶦ  ɭ

 ɨ ᵺ ᵾᵴᵪ ᵘ  ᴥ
ᶤᶨᶩᶧᶦᶡᶪ

.ɭ  ɭ
.ɡᶦ  ɭ

ᶤᶩᶢᶢᶢᶧᶩ

.ɥ  ɪ
.ɡᶦ  ᶅ

ᶤᶩᶩᶨᶣᶥᶧ

.ᶅ  ᶅ
.ɡᶧ  ɥ

ᶥᶢᶦᶦᶣᶣᶨ

.ɩᶢ  ɡ
.ɡᶨ  ɨ

ᶦᶡᶧᶡᶪᶢᶧ

.ɨᶪ  ɡ
.ɥᶢ  ɡ

ᶦᶢᶢᶡᶣᶤᶤ

.ɡᶤ  ɡ
.ɥᶢ  ɨ

 ɩ ᵺᶋᵟᶈ ᵺᵻᵱᶋᵙ ᶥᶪᶩᶤᶣᶡᶡ .ɟᶣ  ɡ ᶢᶨᶡᶧᶩᶥᶡ .ɟᶡ  ʝ ᶧᶩᶦᶧᶩᶥᶡ .ɟᶣ  ᶅ ᶣᶩᶢᶨᶩᶥᶡ .ɟᶢ  ɥ
ᶣᶡᶦᶩᶩᶩᶥ

 ɟ
.ɟᶩ  ᵻ ᶢᶨᶤᶪᶩᶥᶡ .ɟᶡ  ʝ

 ɪ ᵞ ᵰᵾ 
ᶢᶡᶣᶩᶨᶩᶪ

ᶩ .ɪ  ɭ
.ɩᶣ  ᶅ

ᶢᶥᶧᶥᶤᶨᶢ

ᶦ .ʝᶢ  ʝ
.ᵻᶢ  ɡ

ᶢᶧᶤᶨᶪᶪᶡ

ᶨ .ᵻ  ɪ
.ᵻᶩ  ɩ

ᶢᶩᶡᶪᶩᶤᶩ

ᶢ .ɪᶡ  ɩ
.ʝᶦ  ᵻ

ᶣᶩᶨᶩᶩᶦᶥ

ᶢ .ʝᶤ  ʝ
ᶢ .ɥᶡ  ɥ

ᶥᶧᶦᶢᶧᶪᶦ

ᶦ .ɪ  ɡ
ᶢ .ᶅᶥ  ɥ

              

ᵝ  ɥ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  ᵞ ᵰᵾ ᵷᵾᵺ ᵴᵾᵙᵦ ( ᶇ ᵙᵦ) 

 ɡ ᵘᵾᵪᶇᵬᵾᵪᶀ 
ᶣᶣᶨᶦᶢᶦᶡ

 ɨ
.ɟᶪ  ɪ

ᶢᶧᶩᶩᶨᶤᶢ

 ɭ
.ɟᶨ  ɡ ᶥᶡᶪᶩᶧᶡᶡ .ɟᶢ  ʝ

ᶤᶨᶧᶡᶢᶨᶦ.

ᶩ  ɡ
.ɟᶢ  ᵻ

ᶤᶨᶧᶡᶢᶨᶦ.

ᶩ  ɡ
.ɟᶢ  ᵻ

ᶤᶨᶧᶡᶢᶨᶦ.

ᶩ  ɡ
.ɟᶢ  ᵻ

 ɥ
ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ 

ᵷ ᵝᵦᵾ 

ᶦᶧᶥᶨᶩᶢᶦ

 ᶅ
.ɥᶤ  ᵻ

ᶢᶡᶪᶢᶦᶢᶡ

ᶢ .ɪᶤ  ʝ
.ɩᶦ  ᵻ

ᶢᶤᶨᶡᶥᶥᶢ

ᶨ .ɭ  ɡ
.ɪᶨ  ɥ

ᶢᶦᶤᶩᶥᶣᶤ

ᶥ .ɟᶩ  ɨ
.ᵻᶥ  ɥ

ᶣᶦᶪᶪᶦᶢᶡ

ᶡ .ɨᶦ  ᵻ
ᶢ .ɟᶩ  ɪ

ᶥᶤᶨᶤᶣᶨᶩ

ᶪ .ɡᶣ  ᶅ
ᶢ .ɭᶣ  ᵻ

 ɨ ᵿᵷ ᵾᵴᵱᵰᵾ ᶢᶡᶡᶩᶡᶦᶦɟ .ᶥ  ɥ ᶢᶢᶥᶩᶡᶡᶦɟ .ᶥ  ɭ ᶢᶣᶪᶪᶥᶤᶡɟ .ᶦ  ɩ ᶢᶤᶥᶩᶪᶤᶡɟ .ᶦ  ᵻ ᶢᶤᶪᶡᶢᶩᶦɟ .ᶦ  ɭ ᶢᶢᶧᶤᶣᶤᶦɟ .ᶥ  ᶅ
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. 

ᵺᵅ. 
ᵿᵷᵷᵲᵥ 

ᵷᵹ  ɟ ᵷᵹ  ɡ ᵷᵹ  ɥ ᵷᵹ  ɨ ᵷᵹ  ɩ ᵷᵹ  ɪ

ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ 

ᵷᵾᵺ .ɭ  ɭ .ɭ  ɭ .ɭ  ɭ .ɭ  ɭ .ᵻ  ɥ .ᵻ  ɥ

 ɩ
ᵷᵾ ᵱ 

ᵺᵅ ᵧᵾᵰᵾ ᵷᵾᵺ 
ᶤᶧᶢᶨᶢᶤᶦ .ɟᶢ  ɪ ᶤᶧᶢᶨᶢᶤᶦ .ɟᶢ  ɪ ᶥᶤᶡᶡᶨᶧᶡ .ɟᶢ  ɭ ᶧᶥᶣᶣᶨᶧᶡ .ɟᶣ  ʝ ᶨᶣᶢᶦᶧᶤᶦ .ɟ  ɨ ᶪᶧᶤᶣᶤᶩᶦ .ɟ  ɩ

 ɪ

ᵺᵾᵷ ᵞᵿᵪᵗ 

ᵧᵾᵪᵻ ᵰᵾ 

ᵷᵾᵺ 

ᶪᶪᶦᶢᶧᶤᶡ .ɟᶥ  ɥ ᶦᶤᶡᶢᶧᶤᶡ .ɟᶣ  ɥ
ᶦᶤᶧᶢᶣᶣᶪ.

 ᵻ
.ɟᶣ  ɥ

ᶤᶥᶧᶪᶣᶣᶪ.

 ᵻ
.ɟᶢ  ɩ

ᶤᶡᶦᶧᶨᶥᶧ.

 ɭ
.ɟᶢ  ɨ

ᶣᶩᶢᶧᶨᶥᶧ.

 ɭ
.ɟᶢ  ɥ

 ᵻ

ᵇ ᵱ 

ᵱᵾᵗᵴᵾᵬᵻ

 

 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ʝ ᵞ ᵰᵾ 
ᶢᶡᶣᶩᶨᶩᶪ

ᶩ .ɪ  ɭ
% 

ᶢᶥᶧᶥᶤᶨᶢ

ᶦ .ʝᶢᶨᶡᶡᶡ

ᶡᶡ ɥ

% 
ᶢᶧᶤᶨᶪᶪᶡ

ᶨ .ᵻ  ɪ
% 

ᶢᶩᶡᶪᶩᶤᶩ

ᶢ .ɪᶡᶥᶡᶡᶡ

ᶡᶡ ɥ

% 
ᶣᶩᶨᶩᶩᶦᶥ

ᶢ .ʝᶤ  ʝ
% 

ᶥᶧᶦᶢᶧᶪᶦ

ᶦ .ɪ  ɡ
% 

 

. 

ᵺᵅ. 
ᵿᵷᵷᵲᵥ 

ᵷᵹ  ᵻ ᵷᵹ  ʝ ᵷᵹ  ɭ ᵷᵹ  ᶅ ᵷᵹ ᶢ  ɟ ᵞ ᵰᵾ ᶢ  ɟᵷᵹ ᵗᶋ ᵴᵾᵿᵙ 

ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ 

 t ᵘᵾᵪᶇᵬᵾᵪᶀ 

 ɡ ᵬᶁᵄᵞᶀᵙᵦ ᵘ  ᴥ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ
ᶥᶤᶢᶨᶪᶡᶧ

 ɡ
.ɡ  ɭ

 ɥ
ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ 

ᵘ  ᴥ
ᶢᶦᶣᶩᶦᶤᶪ .ɟᶡ  ᵻ ᶢᶦᶣᶩᶦᶤᶪ .ɟᶡ  ᵻ ᶧᶧᶥᶪᶦᶩ .ɟᶡ  ɨ ᶧᶧᶥᶪᶦᶩ .ɟᶡ  ɨ ᶧᶧᶥᶪᶦᶩ .ɟᶡ  ɨ ᶪᶧᶤᶨᶦᶧᶪ .ɟ  ɩ

 ɨ ᵺ ᵾᵴᵪ ᵘ  ᴥ
ᶣᶢᶩᶧᶧᶤᶧ.

ᶩ  ɡ
.ɟᶡ  ᶅ

ᶣᶢᶩᶧᶧᶤᶧ.

ᶩ  ɡ
.ɟᶡ  ᶅ

ᶣᶢᶩᶧᶧᶤᶧ.

ᶩ  ɡ
.ɟᶡ  ᶅ

ᶣᶢᶩᶧᶧᶤᶧ.

ᶩ  ɡ
.ɟᶡ  ᶅ

ᶣᶢᶩᶧᶧᶤᶧ.

ᶩ  ɡ
.ɟᶡ  ᶅ

ᶢᶨᶥᶪᶤᶡᶪ

.ɩᶥ  ɭ
.ɟᶨ  ɨ

 ɩ ᵺᶋᵟᶈ ᵺᵻᵱᶋᵙ ᶥᶦᶡᶡᶡ  ɟ ᶥᶦᶡᶡᶡ  ɟ ᶥᶦᶡᶡᶡ  ɟ ᶥᶦᶡᶡᶡ  ɟ ᶥᶦᶡᶡᶡ  ɟ ᶪᶢᶩᶤᶧᶡ .ɟᶡ  ɩ

 ɪ ᵞ ᵰᵾ 
ᶤᶨᶧᶡᶢᶨᶦ.

ᶩ  ɡ
.ɟᶢ  ᵻ

ᶤᶨᶧᶡᶢᶨᶦ.

ᶩ  ɡ
.ɟᶢ  ᵻ

ᶣᶩᶪᶧᶦᶪᶥ.

ᶩ  ɡ
.ɟᶢ  ɥ

ᶣᶩᶪᶧᶦᶪᶥ.

ᶩ  ɡ
.ɟᶢ  ɥ

ᶣᶩᶪᶧᶦᶪᶥ.

ᶩ  ɡ
.ɟᶢ  ɥ

ᶨᶢᶣᶣᶩᶡᶩ

.ɩᶥ  ɭ
.ɥᶪ  ʝ

 u ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ 

 ɡ ᵬᶁᵄᵞᶀᵙᵦ ᵘ  ᴥ
ᶤᶧᶡᶡᶡᶡᶡ

ᶡ  ɟ
ᶢ .ɪᶡ  ɨ

ᶪᶡᶡᶡᶡᶡᶡ

 ɟ
.ɨᶨ  ᵻ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᶢᶤᶧᶥᶣᶢᶣ

ᶨᶦ ɟ
ᶦ .ᵻᶪ  ɪ
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. 

ᵺᵅ. 
ᵿᵷᵷᵲᵥ 

ᵷᵹ  ᵻ ᵷᵹ  ʝ ᵷᵹ  ɭ ᵷᵹ  ᶅ ᵷᵹ ᶢ  ɟ ᵞ ᵰᵾ ᶢ  ɟᵷᵹ ᵗᶋ ᵴᵾᵿᵙ 

ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ 

 ɥ
ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ 

ᵘ  ᴥ

ᶢᶩᶪᶨᶡᶨᶦ

.ɩᶧ  ᵻ
.ɟᶨ  ᶅ

ᶢᶩᶪᶨᶡᶨᶦ

.ɩᶧ  ᵻ
.ɟᶨ  ᶅ

ᶤᶣᶩᶤᶡᶨᶦ

.ɩᶧ  ᵻ
.ɡᶤ  ʝ

ᶣᶪᶧᶩᶡᶨᶦ

.ɩᶧ  ᵻ
.ɡᶣ  ɩ

ᶣᶪᶧᶩᶡᶨᶦ

.ɩᶧ  ᵻ
.ɡᶣ  ɩ

ᶢᶧᶨᶤᶪᶢᶤ

ᶩ .ɥᶪ  ɪ
.ᵻᶪ  ᶅ

 ɨ ᵺ ᵾᵴᵪ ᵘ  ᴥ
ᶧᶨᶢᶧᶤᶦᶡ

 ɨ
.ɥ  ɭ

ᶧᶨᶢᶧᶤᶦᶡ

 ɨ
.ɥ  ɭ

ᶧᶨᶢᶧᶤᶦᶡ

 ɨ
.ɥ  ɭ

ᶧᶨᶢᶧᶤᶦᶡ

 ɨ
.ɥ  ɭ

ᶧᶨᶢᶧᶤᶦᶡ

 ɨ
.ɥ  ɭ

ᶦᶢᶡᶪᶣᶩᶢ

ᶡ .ɨ  ɪ
ᶣ .ɡᶤ  ɨ

 ɩ ᵺᶋᵟᶈ ᵺᵻᵱᶋᵙ ᶣᶥᶩᶪᶥᶡ .ɟᶡ  ɡ ᶥᶧᶤᶪᶥᶡ .ɟᶡ  ɥ ᶣᶪᶤᶪᶥᶡ .ɟᶡ  ɡ ᶣᶪᶤᶪᶥᶡ .ɟᶡ  ɡ ᶣᶪᶤᶪᶥᶡ .ɟᶡ  ɡ
ᶣᶩᶩᶡᶩᶤᶥ

 ɟ
.ɡ  ɥ

 ᵞ ᵰᵾ 
ᶥᶥᶧᶤᶩᶤᶢ

ᶪ .ʝᶧ  ᵻ
ᶢ .ɭᶧ  ɩ

ᶢᶨᶧᶦᶪᶩᶢ

ᶪ .ʝᶧ  ᵻ
.ʝᶤ  ʝ

ᶢᶡᶡᶣᶩᶩᶢ

ᶪ .ʝᶧ  ᵻ
.ɩᶢ  ᶅ

ᶪᶨᶢᶤᶩᶢᶪ

.ʝᶧ  ᵻ
.ɩᶡ  ᵻ

ᶪᶨᶢᶤᶩᶢᶪ

.ʝᶧ  ᵻ
.ɩᶡ  ᵻ

ᶣᶡᶨᶢᶤᶥᶡ

ᶦᶨ.ᵻᶥ  ɪ
ᶩ .ᵻᶥ  ʝ

ᵙ  ɡ ᵿᵷ ᵾᵴᵱᵰᵾ ᵷᵾᵺ ᵺᶁᵿᵷᵩᵾᵻ (ᵗ ᵬᶋᵪᶇ ᵡ ᵦᵲᵰᵾ ᵴᵾᵙᵦ) 

 ɡ ᵬᶁᵄᵞᶀᵙᵦ ᵘ  ᴥ ᶩᶣᶡᶡᶡᶡ .ɟᶡ  ɨ ᶢᶥᶪᶩᶨᶦᶡ .ɟᶡ  ᵻ ᶦᶢᶨᶦᶡᶡᶡ .ɟᶣ  ɥ ᶦᶢᶨᶦᶡᶡᶡ .ɟᶣ  ɥ ᶢᶣᶪᶤᶨᶦᶡ .ɟᶡ  ɪ
ᶣᶧᶧᶣᶨᶦᶡ

 ɟ
.ɡᶢ  ɡ

 ɥ
ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ 

ᵘ  ᴥ

ᶢᶤᶣᶣᶥᶡᶩ.

 ᵻ
.ɟᶡ  ᵻ

ᶢᶤᶣᶣᶥᶡᶩ.

 ᵻ
.ɟᶡ  ᵻ

ᶢᶡᶤᶤᶦᶨᶡ.

 ᵻ
.ɟᶡ  ɩ

ᶢᶡᶤᶤᶦᶨᶡ.

 ᵻ
.ɟᶡ  ɩ

ᶢᶡᶤᶤᶦᶨᶡ.

 ᵻ
.ɟᶡ  ɩ

ᶢᶢᶥᶪᶦᶩᶧ

 ɡ
.ɟᶥ  ɭ

 ɨ ᵺ ᵾᵴᵪ ᵘ  ᴥ ᶩᶨᶥᶧᶡᶡᶤ .ɟᶤ  ʝ ᶩᶨᶥᶧᶡᶡᶤ .ɟᶤ  ʝ
ᶩᶩᶪᶦᶥᶤᶣ.

 ᵻ
.ɟᶤ  ʝ

ᶩᶩᶪᶦᶥᶤᶣ.

 ᵻ
.ɟᶤ  ʝ

ᶩᶩᶪᶦᶥᶤᶣ.

 ᵻ
.ɟᶤ  ʝ

ᶪᶤᶥᶣᶢᶣᶢ

.ᶅ  ɩ
.ɨ  ᶅ

 ɩ ᵺᶋᵟᶈ ᵺᵻᵱᶋᵙ ᶨᶤᶤᶨᶡᶡ .ɟᶡ  ɨ ᶨᶤᶤᶨᶡᶡ .ɟᶡ  ɨ ᶨᶤᶤᶨᶡᶡ .ɟᶡ  ɨ ᶨᶤᶤᶨᶡᶡ .ɟᶡ  ɨ ᶨᶤᶤᶨᶡᶡ .ɟᶡ  ɨ ᶪᶦᶩᶩᶨᶡᶡ .ɟ  ɩ

 ᵞ ᵰᵾ 
ᶢᶢᶧᶣᶣᶢᶢ

.ɡ  ᵻ
.ɟᶥ  ᶅ

ᶢᶣᶤᶡᶡᶩᶧ

.ɡ  ᵻ
.ɟᶦ  ɡ

ᶢᶦᶩᶤᶨᶨᶡ

.ɨ  ɥ
.ɟᶧ  ᵻ

ᶢᶦᶩᶤᶨᶨᶡ

.ɨ  ɥ
.ɟᶧ  ᵻ

ᶢᶢᶪᶦᶧᶥᶦ

.ɨ  ɥ
.ɟ  ɪ

ᶢᶥᶢᶢᶤᶤᶣ

ᶩ .ɟ  ɩ
.ɪᶩ  ᶅ

ᵙ  ɥ ᵿᵷ ᵾᵴᵱᵰᵾ ᵷᵾᵺ ᵺᶁᵿᵷᵩᵾᵻ ( ᶇ ᵙᵦ ᵦᵲᵰᵾ) 

 ɡ ᵘᵾᵪᶇᵬᵾᵪᶀ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɥ ᵺᵲᵺᵭᵾᵉ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɨ ᵷ ᵝᵦᵾ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɩ ᵢᶋᵺ ᵭᶋᵻᶋᵲ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ᵞ ᵰᵾ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵚ  ɡ ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵻ ᵰᵾ ᵷᵾᵺ ᵺᶁᵿᵷᵩᵾᵻ (ᵗ ᵬᶋᵪᶇ ᵡ ᵦᵲᵰᵾ) 

 ɡ ᵬᶁᵄᵞᶀᵙᵦ ᵘ  ᴥ ᶦᶦᶦᶤᶡᶡᶡ .ɟᶣ  ɨ ᶢᶩᶣᶩᶣᶦᶡ .ɟᶡ  ɭ ᶢᶨᶧᶡᶡᶡᶡ .ɟᶡ  ʝ ᶢᶨᶧᶡᶡᶡᶡ .ɟᶡ  ʝ ᶥᶥᶡᶡᶡᶡ .ɟᶡ  ɥ
ᶣᶣᶩᶧᶣᶦᶡ

 ɟ
.ɟᶪ  ɪ

 ɥ ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ ᶤᶨᶪᶤᶩᶨ.  ɥ .ɟᶡ  ɥ ᶤᶨᶪᶤᶩᶨ.  ɥ .ɟᶡ  ɥ ᶧᶪᶤᶧᶩᶨ .ɟᶡ  ɨ ᶧᶪᶤᶧᶩᶨ .ɟᶡ  ɨ ᶧᶪᶤᶧᶩᶨ .ɟᶡ  ɨ ᶥᶦᶨᶪᶨᶧᶢ. .ɟᶢ  ᶅ
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. 

ᵺᵅ. 
ᵿᵷᵷᵲᵥ 

ᵷᵹ  ᵻ ᵷᵹ  ʝ ᵷᵹ  ɭ ᵷᵹ  ᶅ ᵷᵹ ᶢ  ɟ ᵞ ᵰᵾ ᶢ  ɟᵷᵹ ᵗᶋ ᵴᵾᵿᵙ 

ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ 

ᵘ  ᴥ  ɩ

 ɨ ᵺ ᵾᵴᵪ ᵘ  ᴥ ᶤᶢᶩᶦᶤᶪᶪ .ɟᶢ  ɨ ᶤᶢᶩᶦᶤᶪᶪ .ɟᶢ  ɨ ᶤᶨᶤᶦᶥᶨᶪ .ɟᶢ  ᵻ ᶤᶨᶤᶦᶥᶨᶪ .ɟᶢ  ᵻ ᶤᶨᶤᶦᶥᶨᶪ .ɟᶢ  ᵻ
ᶤᶦᶩᶤᶡᶧᶧ

 ᶅ
.ɡ  ɪ

 ɩ ᵺᶋᵟᶈ ᵺᵻᵱᶋᵙ ᶣᶪᶪᶣᶡᶡ .ɟᶡ  ɡ ᶣᶪᶪᶣᶡᶡ .ɟᶡ  ɡ ᶣᶪᶪᶣᶡᶡ .ɟᶡ  ɡ ᶣᶪᶪᶣᶡᶡ .ɟᶡ  ɡ ᶣᶪᶪᶣᶡᶡ .ɟᶡ  ɡ ᶥᶨᶩᶨᶣᶡᶡ .ɟ  ɥ

 ᵞ ᵰᵾ 
ᶪᶥᶢᶧᶪᶩᶧ.

 ɥ
.ɟᶤ  ᶅ

ᶦᶧᶪᶣᶣᶤᶧ.

 ɥ
.ɟᶣ  ɩ ᶧᶥᶩᶩᶤᶧᶧ .ɟᶣ  ʝ ᶧᶥᶩᶩᶤᶧᶧ .ɟᶣ  ʝ ᶦᶢᶧᶩᶤᶧᶧ .ɟᶣ  ɥ

ᶧᶩᶡᶧᶡᶢᶤ

.ɟ  ɩ
.ɥᶩ  ɩ

ᵚ  ɥ ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵰᵾ ᵷᵾᵺ ᵺᶁᵿᵷᵩᵾᵻ ( ᶇ ᵙᵦ ᵦᵲᵰᵾ) 

 ɡ ᵘᵾᵪᶇᵬᵾᵪᶀ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɥ ᵺᵲᵺᵭᵾᵉ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɨ ᵷ ᵝᵦᵾ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɩ ᵢᶋᵺ ᵭᶋᵻᶋᵲ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ᵞ ᵰᵾ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 v ᵺᵾᵷ ᵞᵿᵪᵗ ᵧᵾᵪᵻ ᵰᵾ ᵷᵾᵺ ᵺᶁᵿᵷᵩᵾᵻ (ᵗ ᵬᶋᵪᶇ ᵡ ᵦᵲᵰᵾ ᵴᵾᵙᵦ) 

 ɡ ᵬᶁᵄᵞᶀᵙᵦ ᵘ  ᴥ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ ᶪᶨᶥᶦᶡᶡᶡ .ɟᶥ  ɡ

 ɥ
ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ 

ᵘ  ᴥ
ᶥᶢᶪᶣᶪᶣ.  ɭ .ɟᶡ  ɥ ᶥᶢᶪᶣᶪᶣ.  ɭ .ɟᶡ  ɥ ᶥᶢᶪᶣᶪᶣ.  ɭ .ɟᶡ  ɥ ᶥᶢᶪᶣᶪᶣ.  ɭ .ɟᶡ  ɥ ᶥᶢᶪᶣᶪᶣ.  ɭ .ɟᶡ  ɥ

ᶢᶢᶨᶩᶨᶦᶡ

.ɩ  ɭ
.ɟᶥ  ᶅ

 ɨ ᵺ ᵾᵴᵪ ᵘ  ᴥ ᶣᶡᶧᶥᶦᶡᶢ .ɟᶡ  ᶅ ᶣᶡᶧᶥᶦᶡᶢ .ɟᶡ  ᶅ ᶣᶡᶧᶥᶦᶡᶢ .ɟᶡ  ᶅ ᶣᶡᶧᶥᶦᶡᶢ .ɟᶡ  ᶅ ᶣᶡᶧᶥᶦᶡᶢ .ɟᶡ  ᶅ
ᶢᶪᶣᶧᶩᶧᶨ

 ʝ
.ɟ  ɭ

 ɩ ᵺᶋᵟᶈ ᵺᵻᵱᶋᵙ ᶣᶥᶤᶡᶡᶡ .ɟᶡ  ɡ ᶣᶥᶤᶡᶡᶡ .ɟᶡ  ɡ ᶣᶥᶤᶡᶡᶡ .ɟᶡ  ɡ ᶣᶥᶤᶡᶡᶡ .ɟᶡ  ɡ ᶣᶥᶤᶡᶡᶡ .ɟᶡ  ɡ ᶣᶨᶪᶡᶡᶡᶡ .ɟᶢ  ɥ

 ᵞ ᵰᵾ 
ᶣᶨᶣᶧᶨᶪᶤ.

 ɭ
.ɟᶢ  ɡ

ᶣᶨᶣᶧᶨᶪᶤ.

 ɭ
.ɟᶢ  ɡ

ᶣᶨᶣᶧᶨᶪᶤ.

 ɭ
.ɟᶢ  ɡ

ᶣᶨᶣᶧᶨᶪᶤ.

 ɭ
.ɟᶢ  ɡ

ᶣᶨᶣᶧᶨᶪᶤ.

 ɭ
.ɟᶢ  ɡ

ᶥᶤᶦᶪᶢᶢᶩ

.ɡ  ɭ
.ɡᶩ  ɥ

 ᴥ ᵇ ᵱ ᵱᵾᵗᵴᵾᵬᵻ 

 ɡ ᵬᶁᵄᵞᶀᵙᵦ ᵘ  ᴥ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɥ
ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ 

ᵘ  ᴥ
 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɨ ᵺ ᵾᵴᵪ ᵘ  ᴥ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɩ ᵺᶋᵟᶈ ᵺᵻᵱᶋᵙ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ
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. 

ᵺᵅ. 
ᵿᵷᵷᵲᵥ 

ᵷᵹ  ᵻ ᵷᵹ  ʝ ᵷᵹ  ɭ ᵷᵹ  ᶅ ᵷᵹ ᶢ  ɟ ᵞ ᵰᵾ ᶢ  ɟᵷᵹ ᵗᶋ ᵴᵾᵿᵙ 

ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ ᵪᶇ. . % ᵞ ᵰᵾ 

 ᵞ ᵰᵾ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵝ  ɡ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  ᵞ ᵰᵾ ᵷᵾᵺ ᵴᵾᵙᵦ (ᵗ ᵬᶋᵪᶇ ᵡ ᵦᵲᵰᵾ) 

 ɡ ᵬᶁᵄᵞᶀᵙᵦ ᵘ  ᴥ
ᶤᶧᶧᶤᶨᶤᶡ

ᶡ  ɟ
ᶢ .ɪ  ɨ

ᶪᶤᶤᶣᶨᶡᶡ

 ɟ
.ɨ  ᶅ ᶧᶪᶤᶦᶡᶡᶡ .ɟᶣ  ᶅ ᶧᶪᶤᶦᶡᶡᶡ .ɟᶣ  ᶅ ᶢᶨᶤᶤᶨᶦᶡ .ɟᶡ  ʝ

ᶢᶥᶧᶧᶧᶣᶧ

ᶩᶢ ɡ
ᶧ .ɡᶣ  ɨ

 ɥ
ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ 

ᵘ  ᴥ

ᶣᶣᶧᶣᶡᶤᶩ

.ɥᶣ  ᵻ
.ɟᶪ  ɩ

ᶣᶣᶧᶣᶡᶤᶩ

.ɥᶣ  ᵻ
.ɟᶪ  ɩ

ᶤᶦᶧᶥᶣᶣᶧ

.ɨᶡ  ᵻ
.ɡᶥ  ᶅ

ᶤᶣᶥᶪᶣᶣᶧ

.ɨᶡ  ᵻ
.ɡᶤ  ᵻ

ᶤᶣᶥᶪᶣᶣᶧ

.ɨᶡ  ᵻ
.ɡᶤ  ᵻ

ᶣᶡᶥᶩᶪᶣᶡ

ᶨ .ᶅᶢ  ɪ
.ɭᶦ  ɪ

 ɨ ᵺ ᵾᵴᵪ ᵘ  ᴥ
ᶩᶤᶤᶥᶧᶡᶥ

.ɥᶩ  ɡ
.ɨᶥ  ɭ

ᶩᶤᶤᶥᶧᶡᶥ

.ɥᶩ  ɡ
.ɨᶥ  ɭ

ᶩᶥᶡᶥᶦᶦᶦ

.ɥᶥ  ɡ
.ɨᶦ  ɡ

ᶩᶥᶡᶥᶦᶦᶦ

.ɥᶥ  ɡ
.ɨᶦ  ɡ

ᶩᶥᶡᶥᶦᶦᶦ

.ɥᶥ  ɡ
.ɨᶦ  ɡ

ᶧᶨᶧᶪᶥᶢᶨ

ᶧ .ɨᶤ  ɭ
ᶣ .ɭᶣ  ᵻ

 ɩ ᵺᶋᵟᶈ ᵺᵻᵱᶋᵙ ᶢᶦᶧᶪᶩᶥᶡ .ɟᶡ  ʝ ᶢᶨᶩᶥᶩᶥᶡ .ɟᶡ  ʝ ᶢᶧᶢᶥᶩᶥᶡ .ɟᶡ  ʝ ᶢᶧᶢᶥᶩᶥᶡ .ɟᶡ  ʝ ᶢᶧᶢᶥᶩᶥᶡ .ɟᶡ  ʝ
ᶥᶧᶩᶪᶣᶧᶡ

 ɟ
.ɡᶪ  ᵻ

 ᵞ ᵰᵾ 
ᶥᶨᶤᶪᶡᶪᶣ

ᶧ .ɪᶡ  ʝ
ᶢ .ᶅᶨ  ɭ

ᶣᶡᶢᶡᶨᶩᶣ

ᶧ .ɪᶡ  ʝ
.ɭᶤ  ᶅ

ᶢᶣᶩᶣᶤᶨᶧ

ᶦ .ɪᶥ  ʝ
.ɪᶤ  ɪ

ᶢᶣᶦᶡᶩᶨᶧ

ᶦ .ɪᶥ  ʝ
.ɪᶣ  ɥ

ᶢᶢᶪᶩᶩᶧᶥ

ᶡ .ɪᶥ  ʝ
 ɪ

ᶣᶤᶪᶦᶤᶦᶤ

ᶣᶦ.ɨᶦ  ɨ
ᶢᶡ ɟ

ᵝ  ɥ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  ᵞ ᵰᵾ ᵷᵾᵺ ᵴᵾᵙᵦ ( ᶇ ᵙᵦ) 

 ɡ ᵘᵾᵪᶇᵬᵾᵪᶀ 
ᶤᶨᶧᶡᶢᶨᶦ.

ᶩ  ɡ
.ɟᶢ  ᵻ

ᶤᶨᶧᶡᶢᶨᶦ.

ᶩ  ɡ
.ɟᶢ  ᵻ

ᶣᶩᶪᶧᶦᶪᶥ.

ᶩ  ɡ
.ɟᶢ  ɥ

ᶣᶩᶪᶧᶦᶪᶥ.

ᶩ  ɡ
.ɟᶢ  ɥ

ᶣᶩᶪᶧᶦᶪᶥ.

ᶩ  ɡ
.ɟᶢ  ɥ

ᶨᶢᶣᶣᶩᶡᶩ

.ɩᶥ  ɭ
.ɥᶪ  ʝ

 ɥ
ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ 

ᵷ ᵝᵦᵾ 

ᶥᶥᶧᶤᶩᶤᶢ

ᶪ .ʝᶧ  ᵻ
ᶢ .ɭᶧ  ɩ

ᶢᶨᶧᶦᶪᶩᶢ

ᶪ .ʝᶧ  ᵻ
.ʝᶤ  ʝ

ᶢᶡᶡᶣᶩᶩᶢ

ᶪ .ʝᶧ  ᵻ
.ɩᶢ  ᶅ

ᶪᶨᶢᶤᶩᶢᶪ

.ʝᶧ  ᵻ
.ɩᶡ  ᵻ

ᶪᶨᶢᶤᶩᶢᶪ

.ʝᶧ  ᵻ
.ɩᶡ  ᵻ

ᶣᶡᶨᶢᶤᶥᶡ

ᶦᶨ.ᵻᶥ  ɪ
ᶩ .ᵻᶥ  ʝ

 ɨ
ᵿᵷ ᵾᵴᵱᵰᵾ 

ᵷᵾᵺ 

ᶢᶢᶧᶣᶣᶢᶢ

.ɡ  ᵻ
.ɟᶥ  ᶅ

ᶢᶣᶤᶡᶡᶩᶧ

.ɡ  ᵻ
.ɟᶦ  ɡ

ᶢᶦᶩᶤᶨᶨᶡ

.ɨ  ɥ
.ɟᶧ  ᵻ

ᶢᶦᶩᶤᶨᶨᶡ

.ɨ  ɥ
.ɟᶧ  ᵻ

ᶢᶢᶪᶦᶧᶥᶦ

.ɨ  ɥ
.ɟ  ɪ

ᶢᶥᶢᶢᶤᶤᶣ

ᶩ .ɟ  ɩ
.ɪᶩ  ᶅ

 ɩ
ᵷᵾ ᵱ 

ᵺᵅ ᵧᵾᵰᵾ ᵷᵾᵺ 

ᶪᶥᶢᶧᶪᶩᶧ.

 ɥ
.ɟᶤ  ᶅ

ᶦᶧᶪᶣᶣᶤᶧ.

 ɥ
.ɟᶣ  ɩ ᶧᶥᶩᶩᶤᶧᶧ .ɟᶣ  ʝ ᶧᶥᶩᶩᶤᶧᶧ .ɟᶣ  ʝ ᶦᶢᶧᶩᶤᶧᶧ .ɟᶣ  ɥ

ᶧᶩᶡᶧᶡᶢᶤ

.ɟ  ɩ
.ɥᶩ  ɩ

 ɪ

ᵺᵾᵷ ᵞᵿᵪᵗ 

ᵧᵾᵪᵻ ᵰᵾ 

ᵷᵾᵺ 

ᶣᶨᶣᶧᶨᶪᶤ.

 ɭ
.ɟᶢ  ɡ

ᶣᶨᶣᶧᶨᶪᶤ.

 ɭ
.ɟᶢ  ɡ

ᶣᶨᶣᶧᶨᶪᶤ.

 ɭ
.ɟᶢ  ɡ

ᶣᶨᶣᶧᶨᶪᶤ.

 ɭ
.ɟᶢ  ɡ

ᶣᶨᶣᶧᶨᶪᶤ.

 ɭ
.ɟᶢ  ɡ

ᶥᶤᶦᶪᶢᶢᶩ

.ɡ  ɭ
.ɡᶩ  ɥ

 ᵻ
ᵇ ᵱ 

ᵱᵾᵗᵴᵾᵬᵻ 
 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ᵞ ᵰᵾ 
ᶥᶨᶤᶪᶡᶪᶣ

ᶧ .ɪᶡ  ʝ
ᶢ .ᶅᶨ  ɭ

ᶣᶡᶢᶡᶨᶩᶣ

ᶧ .ɪᶡ  ʝ
.ɭᶤ  ᶅ

ᶢᶣᶩᶣᶤᶨᶧ

ᶦ .ɪᶥ  ʝ
.ɪᶤ  ɪ

ᶢᶣᶦᶡᶩᶨᶧ

ᶦ .ɪᶥ  ʝ
.ɪᶣ  ɥ

ᶢᶢᶪᶩᶩᶧᶥ

ᶡ .ɪᶥ  ʝ
 ɪ

ᶣᶤᶪᶦᶤᶦᶤ

ᶣᶦ.ɨᶦ  ɨ
ᶢᶡ ɟ



ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ                                                                                       
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 ɩ.ɨ.ɨ.    ᵴᵙᵾᵪᶀ  ᵲ  ᵱᵾᵬ 

ᵰᵾᵿᵧ ᵦᶁᵦ ᵙ ᵲᵑᵗᶋ ᵦᵾᵿᵴᵗᵾᵰᵾ ᵨᶇᵿᵘᵑ ᵮᵰᶋᵿᵞᵰ ᵺᵪᶍ  ɥ ᶡᶤᶥ  ᵺ ᵰ ᵺᶁᵲᵿᵦ ᵦᵲᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ 

ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)  ᵺᶇᵷᵾ ᵋᵬᵴ ᵩ ᵙᵲᵾᵋᵪᶇ ᵴ ᵱ ᵾ  ᵙᵪ  ᵈᵷ ᵱᵗ ᵴᵙᵾᵪᶀ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵺᵅᵙ ᵗᶇ ᵗᵿᵦ 

ᵝ ᵯᵿᵪ ᵿᵷ ᶇᵹᵥ ᵙ ᵲ ᵋᵬᵴ ᵩ ᵲ ᵈᵷ ᵱᵗ ᶋᵦᵗᶋ ᵿᵮᵜᵗᶋ ᵱᵾᵬᵗᶋ ᵴᶇᵘᵾᵞᶋᵘᵾ ᵱᵺ ᵋᵬᵘ ᵣᵰᵾ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ  

)t ᵻᵾᵴᵗᶋ ᵴᵙᵾᵪᶀ  

ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵺᵅᵙ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)  u ᵜ  ᵲ ᵴᵙᵾᵪᶀᵗᶋ ᵴᵾᵿᵙ ᵰᶁᵘ ᶋᵦ ᵯᵪᶇᵗᶋ ᵿᵷᵸᶇᵹ 

ᵙ ᵲ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᵾ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᶇ ᵗᵾ ᵺᵾᵟᶇᵨᵾᵲ ᵲ ᵺᵲᶋᵗᵾᵲᵷᵾᵴᵾ ᵺᵅ ᵧᵾᵻ , 

ᵦᶀᵪ ᵦᵻᵗᵾ ᵺᵲᵗᵾᵲᵻ  (ᵺᵅᵿᵚᵱ, ᵾᵨᶇᵿᵸᵗ ᵲ ᵧᵾᵿᵪᵱ), ᵺᶇᵷᵾ ᵨᵾᵱᵗ, ᵙᶈᵲ ᵺᵲᵗᵾᵲᶀ ᵺᵅ ᵧᵾ ᵲ ᵮᵾ  ᵿᵷᵗᵾᵺ 

ᵺᵾᵟᶇᵨᵾᵲᵻ  ᵪᶈ ᵪᶍ ᶟ ᵻᵾᵴᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵘᵜ ᵗᶋ ᵇᵪᶁᵰᵾᵪᵗᶋ ᵴᵾᵿᵙ ᵬᵿᵪ ᵿᵱᵪᶈ 

ᶋᵦᵻ ᵗᶋ ᵴᶇᵘᵾᵞᶋᵘᵾ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ ᵻᵾᵴᵺ ᵰ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) 

ᶇᵰᵾ ᵋᵬᵴ ᵩ ᵴᴝ ᵾᵪᶀ ᵲ ᵈᵙᵾᵰᶀ ᵮᵹ ᵻ ᵗᶋ ᵺᵅᵯᵾᵷᵪᵾ ᵲ ᵇᵪᶁᵰᵾᵪᵗᶋ NWASH MIS ᵴᶇ ᵿᵷ ᶇᵹᵥ ᵙ ᵲ ᵦᵴᵗᵾ 

ᵦᵾᵿᵴᵗᵾᵻ ᵰᵾ ᵦᶁᵦ ᵙᵲᶇᵗᶋ ᵝᶟ  

ᵱᵺ ᵺ ᵨᵯ ᵰᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵇᵷ ᵧᵾ ᵻᶇᵨᵾ  ᵻᵾᵴᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵘᵜ ᵗᶋ ᵇᵪᶁᵰᵾᵪ 

ᵲ ᵴᵙᵾᵪᶀ ᵿᵯ ᵦᵾ (deficit ) ᵷᵾ ᵱᵾᵬ ᵬᶁᵦ  ᵙᵪ  ᵱᵾᵺᵗᵾ ᵴᵾᵿᵙ ᵰᵾᵿᵧ ᵋ ᵴᶇᵘ ᵙ ᵲᵑᵗᵾ ᵺᵾᵟᶇᵨᵾᵲ ᵲ ᵺᵲᶋᵗᵾᵲᵷᵾᵴᵾ 

ᵺᵅ ᵧᵾᵻ , ᵦᶀᵪ ᵦᵻᵗᵾ ᵺᵲᵗᵾᵲᵻ  ᵦᵧᵾ ᵺᶇᵷᵾ ᵨᵾᵱᵗ, ᵙᶈᵲ ᵺᵲᵗᵾᵲᶀ ᵺᵅ ᵧᵾ ᵲ ᵮᵾ  ᵿᵷᵗᵾᵺ ᵺᵾᵟᶇᵨᵾᵲᵻ  ᵮᶀᵜᵰᵾ 

ᵺᶁᵨᶃᵤ ᵺᶂᵜᵪᵾ ᵲ ᵺᵰ ᵷᵱ ᵺᵅᵱ ᵗᶋ ᵈᵷ ᵱᵗᵦᵾ ᵨᶇᵿᵘ ᵝ  ɜ

ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  u ᵾᵪᶇᵬᵾᵪᶀ ᵦᵧᵾ ᵺᵲᵺᵭᵾᵉ ᵺᶇᵷᵾᵻ ᵗᶋ ᵴᵾᵿᵙ ᵺᵰᵾᵷᶇᵺ ᵲ ᵴᵿ  βᴝ ᵲᵑᵗᵾ ᵿᵷ ᶀᵱ ᶋᵦᵻ 

ᵿᵪ ᵇᵪᶁᵺᵾᵲ ᵝᵪᶍ :  

¶ ᵚᵲᵩᶁᵲᶀ - ᵺᶇᵷᵾ ᵾ  ᵙᵲᶇ ᵷᵾᵬᵦ ᵴᵾᵯ ᵾᵻᶀ ᵚᵲᵩᶁᵲᶀᵻ ᵴᶇ ᵺᶇᵷᵾᵨᵾᵱᵗᵻ  (ᵋᵬᵯᶋ ᵾ ᵺᵿᵰᵿᵦ/ᵺᵅ ᵧᵾ, ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵷᵾ 

ᵇ ᵱ) ᵴᵾ əᵿᵦᵪ  ᵰᵻᵺᶁᵴ ᵦᵧᵾ н ᶁ ᵗ; ᵺᵾᵷ ᵞᵿᵪᵗ ᵱᶁ ᵡᵿᵴᵡᶀᵻ ᵴᶇ ᵋᵢᵾᵑᵗᶋ ᵷᵾ ᵋᵢᵾᵋᵪᶇ ᵿᵷ ᶀᵱ ᵍᵥ ᵯᶁ ᵾᵪᶀᵗᵾ ᵺᵾᵧᶈ 

ᵷ-ᵴᵙᵾᵪᶀ (ᵞ ᵦᶈ: ᵿᵪᵞᶀ ᵷᵾ ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵗᶁᵷᵾ, ᵘᵾᵪᶇᵬᵾᵪᶀ ᵾ ᵗ ) ᵲ ᵚᵲᵾᵱᵺᶀ ᵦᵲᵗᶋ ᵺᵲᵺᵭᵾᵉᵰᵾ ᵚᵲᵩᶁᵲᶀ ᵲ 

ᵬᵾᵿᵴᵗᵾᵗᶋ ᵴᵙᵾᵪᶀ d ᵨ ᵱᵺᵰᵾ ᵺᵰᵾᵷᶇᵸ ᵝᵪᶍ ᶟ  

¶ ᵗᵲ (ᵺᵲᵗᵾᵲ) - d ᵦ ᵲᵗ ᵲᵾᵞ ᵷ ᵞᵺᵴᵾᵊ ᵺᵅᵚᶀᵱ, ᵾ ᵦᶀᵱ ᵲ ᵧᵾᵪᶀᵱ ᵺᵲᵗᵾᵲ ᵰᵾᵭ ᵦ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ 

ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᶇ ᵰᵾ ᵴᵙᵾᵪᶀ ᵙ ᵲ ᵝ ɜ  ᵺᵲᵗᵾᵲᵴᶇ ᵿᵷᵿᵯ  ᵿᵪᵗᵾᵱᵺᵄᵙ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ 

(ᵘᵾᵺ ᵷ) ᶇ ᵿᵷᵗᵾᵺ ᵲ ᵺᶁᵨᶃ ᵤᵗᵲᵥ ᵙᵪ ᵗᵾ ᵴᵾᵿᵙ ᵿᵴᵪᶇ ᵍᵥ ᵬᵿᵪ ᵱᵺ ᵇ ᵦᵙ ᵦ ᵲᵾᵿᵘᵑᵗᶋ ᵝ ᶟ 

¶ ᵻ ᵦᵾ ᵦᵲᵥ (ᵮᵾ  ᶋᵦᵻ ) - b ᵦᵲᵾ ᵿ ᵱ ᵿᵷᵗᵾᵺ ᵺᵾᵟᶇᵨᵾᵲ ᵷᵾ ᵨᵾᵦᶃ ᵿᵪᵗᵾᵱᵮᵾᵡ ᵾ  ᵪᶇ ᵗᶋᵹ ᵷᵾ ᵬᵲᶋᵬᵗᵾᵲᶀ 

ᵺᵅ ᵧᵾᵻ ᵮᵾᵡ ᵾ  ᵪᶇ ᵗᶋᵹ ᵱᵺ ᵇ ᵦᵙ ᵦ ᵬᵨ ᵝ ᶟ ᵿᵷᵿᵯ  ᵿᵪᵗᵾᵱ ᵦᵧᵾ ᵺᵲᶋᵗᵾᵲᵷᵾᵴᵾ ᵺᵅᵚ ᵺᵅ ᵧᵾᵻ ᵮᵾᵡ ᵾ  ᵪᶇ 

ᵇᵪᶁᵨᵾᵪ ᵲ ᵺ ᵿᵴᵱᵦ ᵍᵥ ᵬᵿᵪ ᵻ ᵦᵾ ᵦᵲᵥ ᵿᵸᵹ ᵗ ᵇ ᵦᵙ ᵦ ᵺᵰᵾᵷᶇᵸ ᵝ, ᵞᵺᵰᵾ ᵺ ᵦᶋ ᵾᵞ ᵨᵲ ᵷᵾ ᵇᵪᶁ ᵻ 

ᵇᵷᵿᵩᵗᶋ ᵬᵰᵾ ᵇᵪᶁᵨᵾᵪ ᵺᵰᵾᵷᶇᵸ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ  

)u ᵇᵪᶁᵰᵾᵿᵪᵦ ᵿᵯ ᵦᵾ ( ᵱᵾᵬ) 

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ t ᵾᵷᵾ ᵷᵱᵪ ᵙᵪ ᵗᵾ ᵴᵾᵿᵙ ᵈᵷ ᵱᵗ ᵴᵾᵙᵦ (ᶥ.ᶤ.ᶣ) ᵲ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵻᵾᵴᵗᶋ ᵴᵙᵾᵪᶀ ᵰᵦᵾ (ᶥ.ᶤ.ᶤ ᵗ) ᵙᵥᵪᵾ ᵙᵨᵾ  ᵞᶁᵪ ᵿᵯ ᵦᵾ (deficit ) ᵷᵾ ᵱᵾᵬ ᵯᶇ ᵡ ᵝ ᵱᶋ ᵪᶈ 

ᵇᵪᶁᵰᵾᵿᵪᵦ ᵴᵙᵾᵪᶀ ᵱᵾᵬ ᵝ ᶟ βᵴ ᵨᵉᵑᵗᵾ ᵾᵭ ᵿᵜ  ᵲ β ᵾᵿᵴᵗᵾᵴᶇ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ t ᶋ ᵷᵾᵺ ᶇᴝ ᵦ 

ᵿᵯ ᵦᵾ ( ᵱᵾᵬ) ᵲ ᵗ ᵬᶋᵪᶇ ᵡᵙᵦ ᵿᵯ ᵦᵾ (ᵱᵾᵬ) ρ ᶇᵘᵾᵋᵄᵝ  ɜ
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ᵿ  ᴥ4 -7 : b ᵪᶁᵰᵾᵿᵪᵦ ᵴᵙᵾᵪᶀ ᵿᵯ ᵦᵾ ( ᵱᵾᵬ)  

 

 

 

 

ᵿ  ᴥ4 -8 : ᵴᵙᵾᵪᶀᵰᵾ ᵿᵯ ᵦᵾ ( ᵱᵾᵬ ) - ᵴᵾᵙᵦ ᵗ ᵬᶋᵪᶇ ᵡ ᵦᵲᵰᵾ 

 

ᶢ  ɟᵮᵹ u ᵜ ᵗᶋ ᵗᵾᵲᵗᶋ b ᵪᶁᵺᵾᵲ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵗᶋ ᵴᵾᵙᵦ 

 ᵈᵷ ᵱ t    ᵋᵬᵴ ᵩ     ᵱᵾᵬ  

ᶢ  ɟᵮᵹ u ᵜ ᵗᶋ ᵗᵾᵲᵗᶋ b ᵪᶁᵺᵾᵲ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵗᶋ ᵴᵾᵙᵦ 

 ᵬᶁᵄᵞᶀᵙᵦ ᵘᵜ     ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ ᵘᵜ     ᵺ ᵾᵴᵪ ᵘᵜ     ᵺᶋᵟᶈ ᵺᵻᵱᶋᵙ u  ᴥ

ᶢ  ɟᵮᵹ u ᵜ ᵗᶋ ᵗᵾᵲᵗᶋ b ᵪᶁᵺᵾᵲ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)ᵗᶋ ᵴᵾᵙᵦ 
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ᵿ  ᴥ4 -9 : ᵴᵙᵾᵪᶀᵰᵾ ᵿᵯ ᵦᵾ ( ᵱᵾᵬ )  ᶇᴝ ᵦ ᵦᵲᵰᵾ 

 

 

 ᵘᵾᵪᶇᵬᵾᵪᶀ      ᵺᵲᵺᵭᵾᵉ β ᵧᵾ ᵷ ᵝᵦᵾ      ᵿᵷ ᵾᵴᵱᵰᵾ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶁᵿᵷᵩᵾ      ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵰᵾ 

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶁᵿᵷᵩᵾ      ᵺᵾᵷ ᵞᵿᵪᵗ ᵧᵾᵪᵰᵾ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶁᵿᵷᵩᵾ      ᵇ ᵱ 

ᵱᵾᵗᵴᵾᵬ 
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ᵦᵾᵿᵴᵗᵾ 4 - 5: ᵴᵙᵾᵪᶀᵰᵾ ᵿᵯ ᵦᵾ( ᵱᵾᵬ)  ᶇ ᵙᵦ ᵦᵲᵰᵾ 

ᵇᵷᵱᵷ 

ᵷᵹ  ɟ ᵷᵹ  ɡ ᵷᵹ  ɥ ᵷᵹ  ɨ ᵷᵹ  ɩ ᵷᵹ  ɪ

ᵈᵷ ᵱ

 t
ᵋᵬᵴ ᵩ ᵱᵾᵬ 

ᵈᵷ ᵱ

 t
ᵋᵬᵴ ᵩ ᵱᵾᵬ 

ᵈᵷ ᵱ

 t
ᵋᵬᵴ ᵩ ᵱᵾᵬ 

ᵈᵷ ᵱ

 t
ᵋᵬᵴ ᵩ ᵱᵾᵬ 

ᵈᵷ ᵱ

 t
ᵋᵬᵴ ᵩ ᵱᵾᵬ 

ᵈᵷ ᵱ

 t
ᵋᵬᵴ ᵩ ᵱᵾᵬ 

ᵘᵾᵪᶇᵬᵾᵪᶀ 
ᶣᶣᶨᶨ

ᶤᶨᶩᶢ 

ᶣᶣᶨᶨ

ᶤᶨᶩᶢ 
 ɟ

ᶢᶨᶨᶡ

ᶦᶩᶣᶣ 

ᶢᶨᶨᶡ

ᶦᶩᶣᶣ 
 ɟ

ᶥᶥᶪᶧ

ᶣᶣ ɭ

ᶥᶥᶪᶧ

ᶣᶣ ɭ
 ɟ

ᶤᶩᶤᶢ

ᶦᶥ ɡ

ᶤᶩᶤᶢ

ᶦᶥ ɡ
 ɟ

ᶤᶩᶤᶢ

ᶦᶥ ɡ

ᶤᶩᶤᶢ

ᶦᶥ ɡ
 ɟ

ᶤᶩᶤᶢ

ᶦᶥ ɡ

ᶤᶩᶤᶢ

ᶦᶥ ɡ
 ɟ

ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ 
ᶥᶪᶣᶤ

ᶥᶡᶦᶧ 

ᶥᶪᶣᶤ

ᶥᶡᶦᶧ 
 ɟ

ᶢᶡᶥᶢ

ᶢᶡᶥᶦ

 ɟ

ᶢᶡᶥᶢ

ᶢᶡᶥᶦ

 ɟ

 ɟ

ᶢᶤᶢᶪ

ᶡᶦᶧᶩ

 ᶅ

ᶢᶤᶢᶪ

ᶡᶦᶧᶩ

 ᶅ

 ɟ

ᶢᶥᶩᶤ

ᶪᶡᶪᶣ

 ᶅ

ᶢᶥᶩᶤ

ᶪᶡᶪᶣ

 ᶅ

 ɟ

ᶣᶤᶧᶦ

ᶥᶢᶧᶧ

 ɭ

ᶣᶤᶧᶦ

ᶥᶢᶧᶧ

 ɭ

 ɟ

ᶥᶤᶣᶨ

ᶨᶩᶢᶤ

 ɨ

ᶥᶤᶣᶨ

ᶨᶩᶢᶤ

 ɨ

 ɟ

ᵺᵅ ᵧᵾᵻ ᵰᵾ ᵷᵾᵺ 

(ᵿᵷ ᵾᵴᵱ) 

ᶢᶡᶡᶡ

ᶥᶧᶨᶦ 

ᶢᶡᶡᶡ

ᶥᶧᶨᶦ 
 ɟ

ᶢᶢᶥᶡ

ᶥᶢᶨᶦ 

ᶢᶢᶥᶡ

ᶥᶢᶨᶦ 
 ɟ

ᶢᶣᶪᶢ

ᶩᶥᶣᶦ 

ᶢᶣᶪᶢ

ᶩᶥᶣᶦ 
 ɟ

ᶢᶤᶥᶢ

ᶤᶥᶣᶦ 

ᶢᶤᶥᶢ

ᶤᶥᶣᶦ 
 ɟ

ᶢᶤᶩᶩ

ᶦᶪᶨᶤ 

ᶢᶤᶩᶩ

ᶦᶪᶨᶤ 
 ɟ

ᶢᶢᶨᶪ

ᶧᶥᶨᶤ 

ᶢᶢᶨᶪ

ᶧᶥᶨᶤ 
 ɟ

ᵺᵅ ᵧᵾᵻ ᵰᵾ ᵷᵾᵺ 

( ᵷᵾ ᵱ ᵺᵅ ᵧᵾ) 

ᶤᶧᶢᶨ

ᶢᶤ ɪ

ᶤᶧᶢᶨ

ᶢᶤ ɪ
 ɟ

ᶤᶧᶢᶨ

ᶢᶤ ɪ

ᶤᶧᶢᶨ

ᶢᶤ ɪ
 ɟ

ᶥᶤᶡᶡ

ᶨᶧ ɟ

ᶥᶤᶡᶡ

ᶨᶧ ɟ
 ɟ

ᶧᶥᶣᶣ

ᶨᶧ ɟ

ᶧᶥᶣᶣ

ᶨᶧ ɟ
 ɟ

ᶨᶣᶢᶦ

ᶧᶤ ɪ

ᶨᶣᶢᶦ

ᶧᶤ ɪ
 ɟ

ᶪᶧᶤᶣ

ᶤᶩ ɪ

ᶪᶧᶤᶣ

ᶤᶩ ɪ
 ɟ

ᵺᵾᵷ ᵞᵿᵪᵗ 

ᵧᵾᵪᵻ ᵰᵾ ᵷᵾᵺ 

(ᵺᵾᵷ ᵞᵿᵪᵗ 

ᵸᶌᵜᵾᵴᵱ) 

ᶪᶪᶦᶢ

ᶧᶤ ɟ

ᶪᶪᶦᶢ

ᶧᶤ ɟ
 ɟ

ᶦᶤᶡᶢ

ᶧᶤ ɟ

ᶦᶤᶡᶢ

ᶧᶤ ɟ
 ɟ

ᶦᶤᶧᶢ

ᶣᶤ ɟ

ᶦᶤᶧᶢ

ᶣᶤ ɟ
 ɟ

ᶤᶥᶧᶪ

ᶣᶤ ɟ

ᶤᶥᶧᶪ

ᶣᶤ ɟ
 ɟ

ᶤᶡᶦᶧ

ᶨᶥ ʝ

ᶤᶡᶦᶧ

ᶨᶥ ʝ
 ɟ

ᶣᶩᶢᶧ

ᶨᶥ ʝ

ᶣᶩᶢᶧ

ᶨᶥ ʝ
 ɟ

ᵇ ᵱ ᵱᵾᵗᵴᵾᵬᵻ 
ᶥᶡᶣᶡ

ᶡᶡ ɟ

ᶥᶡᶣᶡ

ᶡᶡ ɟ
 ɟ

ᶤᶦᶣᶡ

ᶡᶡ ɟ

ᶤᶦᶣᶡ

ᶡᶡ ɟ
 ɟ

ᶤᶦᶣᶡ

ᶡᶡ ɟ

ᶤᶦᶣᶡ

ᶡᶡ ɟ
 ɟ

ᶤᶦᶣᶡ

ᶡᶡ ɟ

ᶤᶦᶣᶡ

ᶡᶡ ɟ
 ɟ

ᶤᶦᶣᶡ

ᶡᶡ ɟ

ᶤᶦᶣᶡ

ᶡᶡ ɟ
 ɟ

ᶤᶦᶣᶡ

ᶡᶡ ɟ

ᶤᶦᶣᶡ

ᶡᶡ ɟ
 ɟ

ᵪᵬᵾ t ᶋ ᵷᵾᵺ ᵴᵾᵙᵦ 

ᵞ ᵰᵾ 
ᶪᶪᶧᶡ

ᶢᶣᶨᶨ 

ᶪᶪᶧᶡ

ᶢᶣᶨᶨ 
 ɟ

ᶢᶥᶧᶢ

ᶦᶪᶣᶢ

 ɥ

ᶢᶥᶧᶢ

ᶦᶪᶣᶢ

 ɥ

 ɟ

ᶢᶧᶤᶡ

ᶡᶣᶤᶤ

 ɥ

ᶢᶧᶤᶡ

ᶡᶣᶤᶤ

 ɥ

 ɟ

ᶢᶨᶪᶦ

ᶥᶨᶩᶩ

 ɪ

ᶢᶨᶪᶦ

ᶥᶨᶩᶩ

 ɪ

 ɟ

ᶣᶧᶩᶦ

ᶦᶢᶦᶧ

 ɩ

ᶣᶧᶩᶦ

ᶦᶢᶦᶧ

 ɩ

 ɟ

ᶥᶧᶥᶩ

ᶨᶦᶣᶨ

 ᶅ

ᶥᶧᶥᶩ

ᶨᶦᶣᶨ

 ᶅ

 ɟ
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ᵇᵷᵱᵷ 

ᵷᵹ  ᵻ ᵷᵹ  ʝ ᵷᵹ  ɭ ᵷᵹ  ᶅ ᵷᵹ ᶢ  ɟ

ᵈᵷ ᵱᵗ ᵋᵬᵴ ᵩ 
ᵱᵾ

ᵬ 
ᵈᵷ ᵱᵗ ᵋᵬᵴ ᵩ 

ᵱᵾ

ᵬ 
ᵈᵷ ᵱᵗ ᵋᵬᵴ ᵩ 

ᵱᵾ

ᵬ 
ᵈᵷ ᵱᵗ ᵋᵬᵴ ᵩ 

ᵱᵾ

ᵬ 
ᵈᵷ ᵱᵗ ᵋᵬᵴ ᵩ 

ᵱᵾ

ᵬ 

ᵘᵾᵪᶇᵬᵾᵪᶀ 
ᶤᶩᶤᶢᶦᶥ

 ɡ

ᶤᶩᶤᶢᶦᶥ

 ɡ
 ɟ
ᶤᶩᶤᶢᶦᶥ

 ɡ

ᶤᶩᶤᶢᶦᶥ

 ɡ
 ɟ
ᶣᶪᶧᶨᶪᶧ

 ɟ

ᶣᶪᶧᶨᶪᶧ

 ɟ
 ɟ
ᶣᶪᶧᶨᶪᶧ

 ɟ

ᶣᶪᶧᶨᶪᶧ

 ɟ
 ɟ
ᶣᶪᶧᶨᶪᶧ

 ɟ

ᶣᶪᶧᶨᶪᶧ

 ɟ
 ɟ

ᵺᵲᵺᵭᵾᵉ ᵲ 

ᵷ ᵝᵦᵾ 

ᶥᶥᶣᶨᶢᶢ

ᶪᶨ ɭ

ᶥᶥᶣᶨᶢᶢ

ᶪᶨ ɭ
 ɟ
ᶢᶨᶣᶨᶢᶢ

ᶪᶨ ɭ

ᶢᶨᶣᶨᶢᶢ

ᶪᶨ ɭ
 ɟ
ᶪᶧᶦᶨᶢᶪ

ᶨ  ɭ

ᶪᶧᶦᶨᶢᶪ

ᶨ  ɭ
 ɟ
ᶪᶤᶥᶣᶢᶪ

ᶨ  ɭ

ᶪᶤᶥᶣᶢᶪ

ᶨ  ɭ
 ɟ
ᶪᶤᶥᶣᶢᶪ

ᶨ  ɭ

ᶪᶤᶥᶣᶢᶪ

ᶨ  ɭ
 ɟ

ᵺᵅ ᵧᵾᵻ

ᵰᵾ ᵷᵾᵺ 

(ᵿᵷ ᵾᵴᵱ) 

ᶢᶢᶨᶪᶥᶨ

ᶣ  ɪ

ᶢᶢᶨᶪᶥᶨ

ᶣ  ɪ
 ɟ
ᶢᶣᶣᶪᶤᶥ

ᶨ  ɪ

ᶢᶣᶣᶪᶤᶥ

ᶨ  ɪ
 ɟ
ᶢᶦᶩᶡᶪᶤ

ᶪ  ɟ

ᶢᶦᶩᶡᶪᶤ

ᶪ  ɟ
 ɟ
ᶢᶦᶩᶡᶪᶤ

ᶪ  ɟ

ᶢᶦᶩᶡᶪᶤ

ᶪ  ɟ
 ɟ
ᶢᶢᶪᶣᶩᶢ

ᶥ  ɟ

ᶢᶢᶪᶣᶩᶢ

ᶥ  ɟ
 ɟ

ᵺᵅ ᵧᵾᵻ

ᵰᵾ ᵷᵾᵺ 

( ᵷᵾ ᵱ 

ᵺᵅ ᵧᵾ) 

ᶪᶥᶢᶧᶪᶩ

 ᵻ

ᶪᶥᶢᶧᶪᶩ

 ᵻ
 ɟ
ᶦᶧᶪᶣᶣᶤ

 ᵻ

ᶦᶧᶪᶣᶣᶤ

 ᵻ
 ɟ
ᶧᶥᶩᶩᶤᶧ

 ᵻ

ᶧᶥᶩᶩᶤᶧ

 ᵻ
 ɟ
ᶧᶥᶩᶩᶤᶧ

 ᵻ

ᶧᶥᶩᶩᶤᶧ

 ᵻ
 ɟ
ᶦᶢᶧᶩᶤᶧ

 ᵻ

ᶦᶢᶧᶩᶤᶧ

 ᵻ
 ɟ

ᵺᵾᵷ ᵞᵿᵪᵗ 

ᵧᵾᵪᵻ ᵰᵾ 

ᵷᵾᵺ 

(ᵺᵾᵷ ᵞᵿᵪᵗ 

ᵸᶌᵜᵾᵴᵱ) 

ᶣᶨᶣᶧᶨᶪ

 ɩ

ᶣᶨᶣᶧᶨᶪ

 ɩ
 ɟ
ᶣᶨᶣᶧᶨᶪ

 ɩ

ᶣᶨᶣᶧᶨᶪ

 ɩ
 ɟ
ᶣᶨᶣᶧᶨᶪ

 ɩ

ᶣᶨᶣᶧᶨᶪ

 ɩ
 ɟ
ᶣᶨᶣᶧᶨᶪ

 ɩ

ᶣᶨᶣᶧᶨᶪ

 ɩ
 ɟ
ᶣᶨᶣᶧᶨᶪ

 ɩ

ᶣᶨᶣᶧᶨᶪ

 ɩ
 ɟ

ᵇ ᵱ 

ᵱᵾᵗᵴᵾᵬ

ᵻ  

ᶤᶦᶣᶡᶡᶡ

 ɟ

ᶤᶦᶣᶡᶡᶡ

 ɟ
 ɟ
ᶤᶦᶣᶡᶡᶡ

 ɟ

ᶤᶦᶣᶡᶡᶡ

 ɟ
 ɟ
ᶤᶦᶣᶡᶡᶡ

 ɟ

ᶤᶦᶣᶡᶡᶡ

 ɟ
 ɟ
ᶤᶦᶣᶡᶡᶡ

 ɟ

ᶤᶦᶣᶡᶡᶡ

 ɟ
 ɟ
ᶦᶦᶣᶡᶡᶡ

 ɟ

ᶦᶦᶣᶡᶡᶡ

 ɟ
 ɟ

 ᵷᵾᵺ 

ᵴᵾᵙᵦ 

ᵞ ᵰᵾ 

ᶥᶨᶥᶦᶡᶣ

ᶡᶣ ɩ

ᶥᶨᶥᶦᶡᶣ

ᶡᶣ ɩ
 ɟ
ᶣᶡᶢᶣᶨᶧ

ᶡᶣ ɩ

ᶣᶡᶢᶣᶨᶧ

ᶡᶣ ɩ
 ɟ
ᶢᶣᶩᶦᶩᶥ

ᶥᶩ ɭ

ᶢᶣᶩᶦᶩᶥ

ᶥᶩ ɭ
 ɟ
ᶢᶣᶦᶥᶤᶥ

ᶥᶩ ɭ

ᶢᶣᶦᶥᶤᶥ

ᶥᶩ ɭ
 ɟ
ᶢᶣᶡᶣᶤᶤ

ᶣᶤ ɭ

ᶢᶣᶡᶣᶤᶤ

ᶣᶤ ɭ
 ɟ

 

 

  



ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ                                                                       ᵬᶇ γχ . 75 

 

ᵴᵙᵾᵪᶀᵰᵾ ᵿᵯ ᵦᵾ ( ᵱᵾᵬ) - ᵴᵾᵙ βt ᵬᶋᵪᶇ ᵡ ᵦᵲᵰᵾ 

ᵇᵷᵱᵷ 

ᵷᵹ  ɟ ᵷᵹ  ɡ ᵷᵹ  ɥ ᵷᵹ  ɨ ᵷᵹ  ɩ ᵷᵹ  ɪ

ᵈᵷ ᵱ

 t

ᵋᵬᵴ

 φ
ᵱᵾᵬ 

ᵈᵷ ᵱ

 t

ᵋᵬᵴ

 φ
ᵱᵾᵬ 

ᵈᵷ ᵱ

 t

ᵋᵬᵴ

 φ
ᵱᵾᵬ 

ᵈᵷ ᵱ

 t

ᵋᵬᵴ

 φ
ᵱᵾᵬ 

ᵈᵷ ᵱ

 t

ᵋᵬᵴ

 φ
ᵱᵾᵬ 

ᵈᵷ ᵱ

 t

ᵋᵬᵴ

 φ
ᵱᵾᵬ 

ᵬᶁᵄᵞᶀᵙᵦ ᵘ  ᴥ
ᶥᶩᶧᶨ

ᶣᶥᶢᶩ 

ᶥᶩᶧᶨ

ᶣᶥᶢᶩ 
 ɟ

ᶪᶩᶡᶩ

ᶦᶪᶧᶩ 

ᶪᶩᶡᶩ

ᶦᶪᶧᶩ 
 ɟ

ᶢᶢᶡᶧ

ᶥᶩᶡᶦ

 ɟ

ᶢᶢᶡᶧ

ᶥᶩᶡᶦ

 ɟ

 ɟ

ᶢᶣᶧᶪ

ᶦᶪᶦᶦ

 ɟ

ᶢᶣᶧᶪ

ᶦᶪᶦᶦ

 ɟ

 ɟ

ᶣᶡᶢᶤ

ᶦᶩᶩᶡ

 ɟ

ᶣᶡᶢᶤ

ᶦᶩᶩᶡ

 ɟ

 ɟ

ᶤᶪᶨᶨ

ᶤᶧᶣᶨ

 ɪ

ᶤᶪᶨᶨ

ᶤᶧᶣᶨ

 ɪ

 ɟ

ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ ᵘ  ᴥ
ᶪᶪᶪᶪ

ᶨᶦ ɪ

ᶪᶪᶪᶪ

ᶨᶦ ɪ
 ɟ

ᶨᶡᶡᶥ

ᶧᶧ ɭ

ᶨᶡᶡᶥ

ᶧᶧ ɭ
 ɟ

ᶦᶥᶣᶥ

ᶡᶪ ɪ

ᶦᶥᶣᶥ

ᶡᶪ ɪ
 ɟ

ᶨᶣᶩᶩ

ᶢᶪ ɡ

ᶨᶣᶩᶩ

ᶢᶪ ɡ
 ɟ

ᶢᶣᶪᶩ

ᶡᶧᶦᶧ 

ᶢᶣᶪᶩ

ᶡᶧᶦᶧ 
 ɟ

ᶢᶤᶤᶡ

ᶩᶧᶦᶦ 

ᶢᶤᶤᶡ

ᶩᶧᶦᶦ 
 ɟ

ᵺ ᵾᵴᵪ ᵘ  ᴥ
ᶤᶦᶢᶡ

ᶦᶪᶡᶥ 

ᶤᶦᶢᶡ

ᶦᶪᶡᶥ 
 ɟ

ᶤᶦᶤᶣ

ᶥᶦᶣᶥ 

ᶤᶦᶤᶣ

ᶥᶦᶣᶥ 
 ɟ

ᶤᶧᶡᶥ

ᶦᶨᶧᶪ 

ᶤᶧᶡᶥ

ᶦᶨᶧᶪ 
 ɟ

ᶤᶩᶧᶨ

ᶧᶥᶡᶥ 

ᶤᶩᶧᶨ

ᶧᶥᶡᶥ 
 ɟ

ᶥᶨᶧᶨ

ᶨᶤᶧᶩ 

ᶥᶨᶧᶨ

ᶨᶤᶧᶩ 
 ɟ

ᶥᶩᶢᶢ

ᶥᶧᶡᶪ 

ᶥᶩᶢᶢ

ᶥᶧᶡᶪ 
 ɟ

ᵺᶋᵟᶈ ᵺᵻᵱᶋᵙ 
ᶦᶩᶣᶤ

ᶣᶡ ɟ

ᶢᶩᶡᶤ

ᶣᶡ ɟ

ᶥᶡᶣᶡ

ᶡᶡ ɟ

ᶦᶣᶥᶥ

ᶡᶦ ɥ

ᶢᶨᶣᶥ

ᶡᶦ ɥ

ᶤᶦᶣᶡ

ᶡᶡ ɟ

ᶢᶡᶤᶩ

ᶥᶥᶢᶩ 

ᶧᶩᶧᶥ

ᶥᶢ ɭ

ᶤᶦᶣᶡ

ᶡᶡ ɟ

ᶧᶢᶣᶤ

ᶨᶥ ɟ

ᶣᶧᶡᶤ

ᶨᶥ ɟ

ᶤᶦᶣᶡ

ᶡᶡ ɟ

ᶧᶡᶤᶥ

ᶨᶥ ɟ

ᶣᶦᶢᶥ

ᶨᶥ ɟ

ᶤᶦᶣᶡ

ᶡᶡ ɟ

ᶦᶣᶢᶦ

ᶨᶥ ɟ

ᶢᶧᶪᶦ

ᶨᶥ ɟ

ᶤᶦᶣᶡ

ᶡᶡ ɟ

ᵪ.ᵬᵾᵰᵾ ᵷᵾᵺ ᵴᵾᵙᵦ 

ᵞ ᵰᵾ 
ᶪᶪᶧᶡ

ᶢᶣᶨᶨ 

ᶪᶦᶦᶩ

ᶢᶣᶨᶨ 

ᶥᶡᶣᶡ

ᶡᶡ ɟ

ᶢᶥᶦᶧ

ᶦᶪᶣᶢ

 ɥ

ᶢᶥᶣᶢ

ᶤᶪᶣᶢ

 ɥ

ᶤᶦᶣᶡ

ᶡᶡ ɟ

ᶢᶧᶣᶦ

ᶡᶣᶤᶤ

 ɥ

ᶢᶦᶩᶪ

ᶩᶣᶤᶤ

 ɥ

ᶤᶦᶣᶡ

ᶡᶡ ɟ

ᶢᶨᶪᶡ

ᶥᶨᶩᶩ

 ɪ

ᶢᶨᶦᶦ

ᶣᶨᶩᶩ

 ɪ

ᶤᶦᶣᶡ

ᶡᶡ ɟ

ᶣᶧᶩᶡ

ᶦᶢᶦᶧ

 ɩ

ᶣᶧᶥᶦ

ᶤᶢᶦᶧ

 ɩ

ᶤᶦᶣᶡ

ᶡᶡ ɟ

ᶥᶧᶥᶤ

ᶨᶦᶣᶨ

 ᶅ

ᶥᶧᶡᶩ

ᶦᶦᶣᶨ

 ᶅ

ᶤᶦᶣᶡ

ᶡᶡ ɟ
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ᵇᵷᵱᵷ 

ᵷᵹ  ᵻ ᵷᵹ  ʝ ᵷᵹ  ɭ ᵷᵹ  ᶅ ᵷᵹ ᶢ  ɟ ᵨ  нᵷᵹ ᵗᶋ ᵴᵾᵿᵙ 

ᵈᵷ ᵱ

 t
ᵋᵬᵴ ᵩ ᵱᵾᵬ 

ᵈᵷ ᵱ

 t
ᵋᵬᵴ ᵩ ᵱᵾᵬ 

ᵈᵷ ᵱ

 t
ᵋᵬᵴ ᵩ ᵱᵾᵬ 

ᵈᵷ ᵱ

 t
ᵋᵬᵴ ᵩ ᵱᵾᵬ 

ᵈᵷ ᵱ

 t
ᵋᵬᵴ ᵩ ᵱᵾᵬ 

ᵈᵷ ᵱ

 t
ᵋᵬᵴ ᵩ ᵱᵾᵬ 

ᵬᶁᵄᵞᶀᵙ

 βᵘ  ᴥ

ᶤᶧᶧᶧ

ᶢᶤᶡᶡ

 ɟ

ᶤᶧᶧᶧ

ᶢᶤᶡᶡ

 ɟ

 ɟ
ᶪᶤᶤᶩ

ᶨᶡᶡᶡ 

ᶪᶤᶤᶩ

ᶨᶡᶡᶡ 
 ɟ

ᶧᶪᶤᶦ

ᶡᶡ ɟ

ᶧᶪᶤᶦ

ᶡᶡ ɟ
 ɟ

ᶧᶪᶤᶦ

ᶡᶡ ɟ

ᶧᶪᶤᶦ

ᶡᶡ ɟ
 ɟ

ᶢᶨᶤᶤ

ᶨᶦ ɟ

ᶢᶨᶤᶤ

ᶨᶦ ɟ
 ɟ

ᶢᶥᶦᶪ

ᶡᶧᶥᶩ

ᶢ  ɡ

ᶢᶥᶦᶪ

ᶡᶧᶥᶩ

ᶢ  ɡ

 ɟ

ᵬᶁᵄᵞᶀᵙ

 βᵰᵰ ᵦ 

ᵘ  ᴥ

ᶣᶣᶡᶡ

ᶥᶥᶤᶡ 

ᶣᶣᶡᶡ

ᶥᶥᶤᶡ 
 ɟ

ᶣᶣᶡᶡ

ᶥᶥᶤᶡ 

ᶣᶣᶡᶡ

ᶥᶥᶤᶡ 
 ɟ

ᶤᶦᶡᶤ

ᶪᶩᶪᶦ 

ᶤᶦᶡᶤ

ᶪᶩᶪᶦ 
 ɟ

ᶤᶢᶩᶩ

ᶪᶩᶪᶦ 

ᶤᶢᶩᶩ

ᶪᶩᶪᶦ 
 ɟ

ᶤᶢᶩᶩ

ᶪᶩᶪᶦ 

ᶤᶢᶩᶩ

ᶪᶩᶪᶦ 
 ɟ

ᶢᶪᶩᶩ

ᶤᶥᶦᶧ

 ɪ

ᶢᶪᶩᶩ

ᶤᶥᶦᶧ

 ɪ

 ɟ

ᵺ ᵾᵴ

 χᵘ  ᴥ

ᶩᶡᶤᶤ

ᶩᶩᶦᶥ 

ᶩᶡᶤᶤ

ᶩᶩᶦᶥ 
 ɟ

ᶩᶡᶤᶤ

ᶩᶩᶦᶥ 

ᶩᶡᶤᶤ

ᶩᶩᶦᶥ 
 ɟ

ᶩᶢᶡᶧ

ᶤᶩᶦᶤ 

ᶩᶢᶡᶧ

ᶤᶩᶦᶤ 
 ɟ

ᶩᶢᶡᶧ

ᶤᶩᶦᶤ 

ᶩᶢᶡᶧ

ᶤᶩᶦᶤ 
 ɟ

ᶩᶢᶡᶧ

ᶤᶩᶦᶤ 

ᶩᶢᶡᶧ

ᶤᶩᶦᶤ 
 ɟ

ᶧᶥᶥᶩ

ᶢᶤᶩᶥ

 ɪ

ᶧᶥᶥᶩ

ᶢᶤᶩᶥ

 ɪ

 ɟ

ᵺᶋᵟᶈ 

ᵺᵻᵱᶋᵙ 

ᶦᶡᶥᶦ

ᶨᶥ ɟ

ᶢᶦᶣᶦ

ᶨᶥ ɟ

ᶤᶦᶣ

ᶡᶡᶡ

 ɟ

ᶦᶡᶥᶦ

ᶨᶥ ɟ

ᶢᶦᶣᶦ

ᶨᶥ ɟ

ᶤᶦᶣ

ᶡᶡᶡ

 ɟ

ᶦᶡᶥᶦ

ᶨᶥ ɟ

ᶢᶦᶣᶦ

ᶨᶥ ɟ

ᶤᶦᶣ

ᶡᶡᶡ

 ɟ

ᶦᶡᶥᶦ

ᶨᶥ ɟ

ᶢᶦᶣᶦ

ᶨᶥ ɟ

ᶤᶦᶣ

ᶡᶡᶡ

 ɟ

ᶨᶡᶥᶦ

ᶨᶥ ɟ

ᶢᶦᶣᶦ

ᶨᶥ ɟ

ᶦᶦᶣ

ᶡᶡᶡ

 ɟ

ᶧᶧᶡᶦ

ᶥᶦᶪᶡ 

ᶣᶥᶩᶤ

ᶥᶦᶪᶡ 

ᶥᶢᶣ

ᶣᶡᶡ

ᶡ  ɟ

ᵪᵙᵲᵬᵾ

ᵿᵴᵗᵾ

ᵰᵾ  

ᵷᵾᵺ  

ᵴᵙᵾᵪᶀ 

ᵞ ᵰᵾ 

ᶥᶨᶥᶡ

ᶡᶣᶡᶣ

 ɩ

ᶥᶨᶡᶥ

ᶩᶣᶡᶣ

 ɩ

ᶤᶦᶣ

ᶡᶡᶡ

 ɟ

ᶣᶡᶡᶨ

ᶨᶧᶡᶣ

 ɩ

ᶢᶪᶨᶣ

ᶦᶧᶡᶣ

 ɩ

ᶤᶦᶣ

ᶡᶡᶡ

 ɟ

ᶢᶣᶩᶡ

ᶩᶥᶥᶩ

 ɭ

ᶢᶣᶥᶦ

ᶧᶥᶥᶩ

 ɭ

ᶤᶦᶣ

ᶡᶡᶡ

 ɟ

ᶢᶣᶥᶪ

ᶤᶥᶥᶩ

 ɭ

ᶢᶣᶢᶥ

ᶢᶥᶥᶩ

 ɭ

ᶤᶦᶣ

ᶡᶡᶡ

 ɟ

ᶢᶣᶢᶨ

ᶤᶤᶣᶤ

 ɭ

ᶢᶢᶧᶣ

ᶢᶤᶣᶤ

 ɭ

ᶦᶦᶣ

ᶡᶡᶡ

 ɟ

ᶣᶤᶧᶩ

ᶨᶧᶨᶩ

ᶢ  ɡ

ᶣᶤᶣᶨ

ᶦᶥᶨᶩ

ᶢ  ɡ

ᶥᶢᶣ

ᶣᶡᶡ

ᶡ  ɟ
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.ɩɨ.ɩ.  ᵴᵙᵾᵪᶀ ᵬᶂ ᵦ  (Bridging) ᵗᶋ ᵺᵾᵲᵾᵅᵸ 

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᶇt ᶋ ᵴᵿᵦ ᵋᵬᵴ ᵩᶀ ᵻᵾᵿᵺᵴ ᵙᵪ ᵗᵾ ᵴᵾᵿᵙ ᵈᵷ ᵱᵗ ᵴᵙᵾᵪᶀ ᵲ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵺᵅᵙ ᵋᵬᵴ ᵩ ᵪ ᵺ ᶇ ᵴᵙᵾᵪᶀ ᵿᵷᵜ ᵨᶇᵿᵘᵑᵗᶋ ᵿᵯ ᵦᵾ (deficit ) ᵷᵾ ᵱᵾᵬ ᵬᶂᵦ ᵗᵾ ᵴᵾᵿᵙ ᵿᵷ  

ᵷ ᵧᵾᵬᵪᵗᵾ ᵿᵷᵿᵯ  ᵿᵷᵗ ᵬᵻ  ᵷᵾᵲᶇᵰᵾ ᵿᵷᵜᵾᵲ ᵙᵪᶁ ᵬᵪ  ᵝ ᶟ ᵱ ᵨ ᵧᵬ ᵿᵷ  ᵷ ᵧᵾᵬᵪ ᵙᵪ  ᵺ ᵗᵑᵪ ᵯᵪᶇ ᵱᵾ 

ᵦ ᵴᵾᵙᵦ ᵚᵡᵾᵋᵪᶁ ᵬᵝ  ᵷᵾ ᶤT ( ᵾᵬᵾᵲ, ᵗᵲ ᵲ ᵻ ᵦᵾ ᵦᵲᵥ) ᵗᵾ ᵿᵷᵜᵾᵲ ᵙ ᵲ ᵱᵺᵰᵾ ᵷᶃᵿ  ᵙᵪᶁ  ᵬᵪ  ᵝ ᶟ  ᵱᶋ ᵪᶈ 

ᵿᵷ ᶀᵱ ᵱᵾᵬᵴᵾᵊ ᵬᶂ ᵦ  ᵙᵪ  ᵿᵰᵿ ᵦ ᵷᵾ ᵜᶁ ᵾ-ᵱᶋ ᵱ ᵜᵴᵪ ᵜ ᵦᶀᵗᶋ ᵇ ᵱᵾᵺ ᵻᶋ ᶟ ᵱᶀ ᵿᵷᵗ ᵬᵻ ᵴᵾᵊ ᵿᵪ ᵾᵪᶁᵺᵾᵲ 

ᵨᵉᵑᵗᶋ ᵝ ᶟ  

¶ ᵮᶈᵗ ᵍᵥ: ᵾᵷᵺᵾᵿᵱᵗ ᵿᵷ , ᵴᵚᶁ-ᵿᵷ  ᵲ ᵺ ᵿᵴᵱᵦ ᵍᵥᵻ  ᵺᵰᶇᵦ ᶟ ᵺ ᵿᵴᵱᵦ ᵍᵥ ᵨᵾᵦᵾᵻ ᵴᶇ ᵇᵪᶁᵨᵾᵪ ᵷᵾ 

ᵻ ᵦᵾ ᵦᵲᵥᵗᶋ ᵬᵰᵾ ᵮᵞᵾᵲ ᵾᵞ ᵨᵲᵯ ᵨᵾ ᵗᵰᵰᵾ ᵍᵥ ᵨᵪᶇ ᵷᵾ ᵇᵪᶁ ᵻ-b ᵷᵿᵩ ρᵾᵪ ᵙᵪ;  

¶ ᵴᵙᵾᵪᶀᵗᵦᵾ ᵾᵲᵾ ᵬᶁᵄᵞᶀ ᵴᵙᵾᵪᶀ ᵙᵲᶇᵲ ᵾᵞᵗᶋ ᵬᵰᵾ ᵭᵦᵾ  ᵬᵾᵋᵪᶇ ᵈᵸᵾᵴᶇ ᵉ ᵡᶀ ᵨᵾᵪ ᵙᵪ  ᵺ ᵝᵪᶍ ᶟ ᵉ ᵡᶀ ᵩᶇᵲᶈ 

ᵴᵾᵰᶋ ᵺᵰᵱᵺ ᵰ ᵨᵾᵪ ᵙᵪ  ᵺ ᵗ ᵝ ᶟ ᵱᵺᶈᵴᶇ ᵴᵾᵰᶋ ᵺᵰᵱᵺ ᵰ ᵭᵦᵾ  ᵙᵪᶁ  ᵬᵨ ᵪ ᶟ ᵉ ᵡᶀ ᵴᵙᵾᵪᶀᵰᵾ ᵺᵾᵷ ᵞᵿᵪᵗ ᵇᵪᶁᵨᵾᵪ 

(ᵷᵾ ᵻ ᵦᵾ ᵦᵲᵥ) ᵲᵻᵪᶇ ᵄᵨᵾ ᵭᵦᵾ  ᵙᵪᶁ  ᵬᵪ  ᵺᶋᵜ ᵲᵾᵿᵘᵑᵗᶋ ᵄᵨᶈᵪ ᶟ  

¶ ᵇ ᵱ ᵿᵷ ᶀᵱ ᵋᵬᵗᵲᵥ: ᵞ ᵦᶈ- ᵮ ᵺ; ᵞᵻᵾᵄ ᵍᵥ ᵸᶀᵹ ᵗ ᵇ ᵦᵙ ᵦ ᵮᵞᵾᵲᵗᶋ ᵮ ᵺ ᵴᵙᵾᵪᶀᵗᵦᵾ ᵻ ᵴᵾᵊ  ᵮᶇᵿᵜᵪᶇ ᵝ ᶟ 

ᵮ ᵺ γ ᵾ ᵲᵗᵦᵾ ᵻ ᵰᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵺᵰᶇᵦᵴᵾᵊ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵮ ᵣᵺᶍ ᵷᵾ ᵺᵾᵷ ᵞᵿᵪᵗ ᵦᵧᵾ ᵿᵪᵞᶀ ᵗ ᵬᵪᶀᵻ ᵰᵾ 

ᵾᵷᵺᵾᵿᵱᵗ ᵮ ᵣᵺᶍ  ᵺᵰᵾᵷᶇᵸ ᵙᵪ  ᵺ ᵗᵪᶇ ᵝ  ɜ

 

 

 

 

ᵪᶋᵡ: ᵻᵾᵴ ᵾᵬᵾᵲ, ᵸᶇᵱᵲ, ᵉ ᵡ ᵲ ᵮ ᵣᵺ ᵰᵾᵭ ᵦ ᵴᵙᵾᵿᵪ  ᵸᶁ ᵱ ᵲᵻᶇᵗᶋ ᵨᶇᵿᵘ ᵝ ᶟ  

ᵿ  ᴥ4 -1 0 : ɡɟ ᵮᵹ ᵴᵙᵾᵪᶀ ᵬᶂ ᵦ (Bridging) 

 

 

 

ᵿ  ᴥ4 -1 1 : ᵴᵙᵾᵪᶀ ᵬᶂ ᵦ (Bridging) - ᵮᵹ b ᵪᶁᵺᵾᵲ 

ᶢ  ɟᵮᵹ ᵴᵙᵾᵪᶀ ᵬᶂ ᵦ  (Bridging) 

 ᵾᵬᵾᵲ     ᵸᶇᵱᵲ     ᵉ ᵡᶀ     ᵮ ᵣᵺᶍ 

ᵴᵙᵾᵪᶀ ᵬᶂ ᵦ  (Bridging) - ᵮᵹ b ᵪᶁᵺᵾᵲ 

 ᵾᵬᵾᵲ     ᵸᶇᵱᵲ     ᵉ ᵡᶀ     ᵮ ᵣᵺᶍ 
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ᵰᵾᵿᵧ ᶥ.ᶤ.ᶤ ᵗᶋ ᵦᵾᵿᵴᵗᵾᵻ ᵗᶋ ᵈᵩᵾᵲᵰᵾ ᵦᵴᵗᶋ ᵦᵾᵿᵴᵗᵾᵴᶇ ᵦᶁᵴᵪᵾ ᵰᵗ ᵬᵰᵾ ᵴᵙᵾᵪᶀ ᵿᵯ ᵦᵾ ( ᵱᵾᵬ) ᵋ  

ᵲᵻᶇᵗᵾ ᵴᵙᵾᵪᶀᵗᵾ ᵰᶁ ᵱ ᶢᶡ ᶇ ᵻ  ᵦᶁᵦ ᵙᵨ ᵝ ᶟ  

ᵦᵾᵿᵴᵗᵾ 4 -6 :  ᵦᶁᵴᵪᵾ ᵰᵗ ᵬᵰᵾ ᵴᵙᵾᵪᶀ ᵿᵯ ᵦᵾ ( ᵱᵾᵬ) ɛ ᵲᵻᶇᵗᵾ ᵴᵙᵾᵪᶀᵗᵾ ᵰᶁ ᵱ ɡ  ɟ ᶇ 

. 

ᵺᵅ. 
ᵴᵙᵾᵪᶀᵗᶋ ᶇ ᵈᵷ ᵱᵗ ᵲᵗᵰ ᵋᵬᵴ ᵩ ᵱᵾᵬ 

ᵱᵾᵬ(ᶢ  ɟ

ᵷᵹ)% 
ᵾᵬᵾᵲ ᵸᶇᵱᵲ ᵉ ᵡᶀ ᵮ ᵣᵺᶍ 

 ɡ
ᵈᵩᵾᵲ ᵷᵹ ᵘᵾᵪᶇᵬᵾᵪᶀ 

ᵬᶁᵄᵞᶀᵙᵦ ᵘ  ᴥ
ᶣᶣᶤᶦᶩᶢᶥᶤ ᶣᶣᶤᶦᶩᶢᶥᶤ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɥ
ᵈᵩᵾᵲ ᵷᵹ ᵘᵾᵪᶇᵬᵾᵪᶀ 

ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ ᵘ  ᴥ
ᶣᶨ ɭ ᶣᶨ ɭ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɨ
ᵈᵩᵾᵲ ᵷᵹ ᵘᵾᵪᶇᵬᵾᵪᶀ 

ᵺ ᵾᵴᵪ ᵘ  ᴥ
ᶣᶣᶡᶡᶡ ᶣᶣᶡᶡᶡ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɩ
ᵈᵩᵾᵲ ᵷᵹ ᵘᵾᵪᶇᵬᵾᵪᶀ 

ᵺᶋᵟᶈ ᵘ  ᴥ
ᶤᶪᶤᶤᶧᶡ ᶤᶪᶤᶤᶧᶡ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɪ
ᵷᵹ  ɡᵘᵾᵪᶇᵬᵾᵪᶀ 

ᵬᶁᵄᵞᶀᵙᵦ ᵘ  ᴥ
ᶢᶨᶧᶧᶧᶥᶢᶩ ᶢᶨᶧᶧᶧᶥᶢᶩ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ᵻ
ᵷᵹ  ɡᵘᵾᵪᶇᵬᵾᵪᶀ 

ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ ᵘ  ᴥ
ᶢᶪ ɥ ᶢᶪ ɥ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ʝ
ᵷᵹ  ɡᵘᵾᵪᶇᵬᵾᵪᶀ 

ᵺ ᵾᵴᵪ ᵘ  ᴥ
ᶣᶣᶡᶡᶡ ᶣᶣᶡᶡᶡ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɭ
ᵷᵹ  ɡᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᶋᵟᶈ 

ᵘ  ᴥ
ᶢᶨᶣᶢᶣ ᶢᶨᶣᶢᶣ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ᶅ
ᵷᵹ  ɥᵘᵾᵪᶇᵬᵾᵪᶀ 

ᵬᶁᵄᵞᶀᵙᵦ ᵘ  ᴥ
ᶥᶣᶧᶨᶦᶡᶡ ᶥᶣᶧᶨᶦᶡᶡ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᶢ  ɟ
ᵷᵹ  ɥᵘᵾᵪᶇᵬᵾᵪᶀ 

ᵬᶁᵄᵞᶀᵙᵦ ᵰᵰ ᵦ ᵘ  ᴥ
ᶢᶨᶨᶧᶧ ᶢᶨᶨᶧᶧ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ
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ᵦᵾᵿᵴᵗᵾ 4 -6 :  ᵱᵾᵬ ᵬᶂ ᵦ (Bridging) ᵗᶋ ᵺᵾᵲᵾᵅᵸ 

ᵱᵾᵬ ᵬᶂ ᵦ (Bridging) ᵗᶋ ᵺᵾᵲᵾᵅᵸ - ᶇᴝ ᵦ ᵦᵲᵰᵾ 

ᵲᵗᵰ (ᵪᶇ. .) ᵰᵾ 

ᵿᵷᵷᵲᵥ 

ᵷᵹ  ɟ ᵷᵹ  ɡ ᵷᵹ  ɥ ᵷᵹ  ɨ ᵷᵹ  ɩ ᵷᵹ  ɪ

ᵾ

ᵬᵾᵲ 

ᵸᶇᵱ

ᵲ 

ᵉ

ᵡᶀ 

ᵮ

ᵣ

ᵺᶍ 

ᵞ

ᵰᵾ 

ᵾ

ᵬᵾᵲ 

ᵸᶇᵱ

ᵲ 

ᵉ

ᵡᶀ 

ᵮ

ᵣ

ᵺᶍ 

ᵞ

ᵰᵾ 

ᵾ

ᵬᵾᵲ 

ᵸᶇᵱ

ᵲ 

ᵉ

ᵡᶀ 

ᵮ

ᵣ

ᵺᶍ 

ᵞ

ᵰᵾ 

ᵾ

ᵬᵾᵲ 

ᵸᶇᵱ

ᵲ 

ᵉ

ᵡᶀ 

ᵮ

ᵣ

ᵺᶍ 

ᵞ

ᵰᵾ 

ᵾ

ᵬᵾᵲ 

ᵸᶇᵱ

ᵲ 

ᵉ

ᵡᶀ 

ᵮ

ᵣ

ᵺᶍ 

ᵞ

ᵰᵾ 

ᵾ

ᵬᵾᵲ 

ᵸᶇᵱ

ᵲ 

ᵉ

ᵡᶀ 

ᵮ

ᵣ

ᵺᶍ 

ᵞ

ᵰᵾ 

ᵘᵾᵪᶇᵬᵾᵪᶀ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵺᵲᵺᵭᵾᵉ ᵲ 

ᵷ ᵝᵦᵾ 
 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵺᵅ ᵧᵾᵻ ᵰᵾ 

ᵷᵾᵺ 

(ᵿᵷ ᵾᵴᵱ) 

 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵺᵅ ᵧᵾᵻ ᵰᵾ 

ᵷᵾᵺ 

( ᵷᵾ ᵱ 

ᵺᵅ ᵧᵾ) 

 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵺᵾᵷ ᵞᵿᵪᵗ 

ᵧᵾᵪᵻ ᵰᵾ 

ᵷᵾᵺ 

(ᵺᵾᵷ ᵞᵿᵪᵗ 

ᵸᶌᵜᵾᵴᵱ) 

 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵇ ᵱ ᵺᶋᵟᶈ 

ᵺᵻᵱᶋᵙ 

ᵴᵾᵙᵦ 

 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵞ ᵰᵾ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ
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ᵿᵷᵷᵲᵥ 

ᵷᵹ  ᵻ ᵷᵹ  ʝ ᵷᵹ  ɭ ᵷᵹ  ᶅ ᵷᵹ ᶢ  ɟ ᵞ ᵰᵾ ᶢ  ɟᵷᵹ ᵗᶋ ᵴᵾᵿᵙ 

ᵾ

ᵬᵾ

ᵲ 

ᵸᶇ

ᵱᵲ 

ᵉ

ᵡᶀ 

ᵮ

ᵣ

ᵺᶍ 

ᵞ

ᵰᵾ 

ᵾ

ᵬᵾ

ᵲ 

ᵸᶇ

ᵱᵲ 

ᵉ

ᵡᶀ 

ᵮ

ᵣ

ᵺᶍ 

ᵞ

ᵰᵾ 

ᵾ

ᵬᵾ

ᵲ 

ᵸᶇ

ᵱᵲ 

ᵉ

ᵡᶀ 

ᵮ

ᵣ

ᵺᶍ 

ᵞ

ᵰᵾ 

ᵾ

ᵬᵾ

ᵲ 

ᵸᶇ

ᵱᵲ 

ᵉ

ᵡᶀ 

ᵮ

ᵣ

ᵺᶍ 

ᵞ

ᵰᵾ 

ᵾ

ᵬᵾ

ᵲ 

ᵸᶇ

ᵱᵲ 

ᵉ

ᵡᶀ 

ᵮ

ᵣ

ᵺᶍ 

ᵞ

ᵰᵾ 

ᵾ

ᵬᵾ

ᵲ 

ᵸᶇ

ᵱᵲ 

ᵉ

ᵡᶀ 

ᵮ

ᵣ

ᵺᶍ 

ᵞ

ᵰᵾ 

ᵘᵾᵪᶇᵬᵾᵪᶀ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵺᵲᵺᵭᵾᵉ ᵲ 

ᵷ ᵝᵦᵾ 
 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵺᵅ ᵧᵾᵻ ᵰᵾ 

ᵷᵾᵺ 

(ᵿᵷ ᵾᵴᵱ) 

 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵺᵅ ᵧᵾᵻ ᵰᵾ 

ᵷᵾᵺ 

( ᵷᵾ ᵱ 

ᵺᵅ ᵧᵾ) 

 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵺᵾᵷ ᵞᵿᵪᵗ 

ᵧᵾᵪᵻ ᵰᵾ 

ᵷᵾᵺ 

(ᵺᵾᵷ ᵞᵿᵪᵗ 

ᵸᶌᵜᵾᵴᵱ) 

 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵇ ᵱ ᵺᶋᵟᶈ 

ᵺᵻᵱᶋᵙ 

ᵴᵾᵙᵦ 

 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵞ ᵰᵾ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ
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ᵱᵾᵬ ᵬᶂ ᵦ  (Bridging) ᵗᶋ ᵺᵾᵲᵾᵅᵸ - ᵴᵾᵙᵦ ᵗ ᵬᶋᵪᶇ ᵡ ᵦᵲᵰᵾ  

ᵲᵗᵰ (ᵪᶇ. .) ᵰᵾ 

ᵿᵷᵷ

ᵲ  v
ᵷᵹ  ɟ ᵷᵹ  ɡ ᵷᵹ  ɥ ᵷᵹ  ɨ ᵷᵹ  ɩ ᵷᵹ  ɪ

ᵿᵷᵷ

ᵲ  v

ᵾ

ᵬᵾᵲ 

ᵸᶇ

ᵱ

ᵲ 

ᵉ

ᵡᶀ 

ᵮ

ᵣ

ᵺᶍ 

ᵞ

ᵰᵾ 

ᵾ

ᵬᵾᵲ 

ᵸᶇ

ᵱ

ᵲ 

ᵉ

ᵡᶀ 

ᵮ

ᵣ

ᵺᶍ 

ᵞ

ᵰᵾ 

ᵾ

ᵬᵾᵲ 

ᵸᶇ

ᵱ

ᵲ 

ᵉ

ᵡᶀ 

ᵮ

ᵣ

ᵺᶍ 

ᵞ

ᵰᵾ 

ᵾ

ᵬᵾᵲ 

ᵸᶇ

ᵱ

ᵲ 

ᵉ

ᵡᶀ 

ᵮ

ᵣ

ᵺᶍ 

ᵞ

ᵰᵾ 

ᵾ

ᵬᵾᵲ 

ᵸᶇ

ᵱ

ᵲ 

ᵉ

ᵡᶀ 

ᵮ

ᵣ

ᵺᶍ 

ᵞ

ᵰᵾ 

ᵾ

ᵬᵾᵲ 

ᵸᶇ

ᵱ

ᵲ 

ᵉ

ᵡᶀ 

ᵮ

ᵣ

ᵺᶍ 

ᵞ

ᵰᵾ 

ᵬᶁᵄᵞᶀ

ᵙ  β

ᵘ  ᴥ

 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵬᶁᵄᵞᶀ

ᵙ  β

ᵰᵰ

 β

ᵘ  ᴥ

 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵺ

ᵾ

ᵴ  χ

ᵘ  ᴥ

 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵺᶋ

ᵟᶈ 

ᵺᵻ

ᵱᶋᵙ 

 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵞ

ᵰᵾ 
 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ
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ᵲᵗᵰ (ᵪᶇ. .) ᵰᵾ 

ᵿᵷᵷ

ᵲ  v
ᵷᵹ  ᵻ ᵷᵹ  ʝ ᵷᵹ  ɭ ᵷᵹ  ᶅ ᵷᵹ ᶢ  ɟ ᵞ ᵰᵾ ᶢ  ɟᵷᵹ ᵗᶋ ᵴᵾᵿᵙ 

ᵿᵷᵷ

ᵲ  v

ᵾ

ᵬᵾᵲ 

ᵸᶇ

ᵱ

ᵲ 

ᵉ

ᵡᶀ 

ᵮ

ᵣ

ᵺᶍ 

ᵞ

ᵰᵾ 

ᵾ

ᵬᵾᵲ 

ᵸᶇ

ᵱ

ᵲ 

ᵉ

ᵡᶀ 

ᵮ

ᵣ

ᵺᶍ 

ᵞ

ᵰᵾ 

ᵾ

ᵬᵾᵲ 

ᵸᶇ

ᵱ

ᵲ 

ᵉ

ᵡᶀ 

ᵮ

ᵣ

ᵺᶍ 

ᵞ

ᵰᵾ 

ᵾ

ᵬᵾᵲ 

ᵸᶇ

ᵱ

ᵲ 

ᵉ

ᵡᶀ 

ᵮ

ᵣ

ᵺᶍ 

ᵞ

ᵰᵾ 

ᵾ

ᵬᵾᵲ 

ᵸᶇ

ᵱ

ᵲ 

ᵉ

ᵡᶀ 

ᵮ

ᵣ

ᵺᶍ 

ᵞ

ᵰᵾ 

ᵾ

ᵬᵾᵲ 

ᵸᶇ

ᵱ

ᵲ 

ᵉ

ᵡᶀ 

ᵮ

ᵣ

ᵺᶍ 

ᵞ

ᵰᵾ 

ᵬᶁᵄᵞᶀ

ᵙ  β

ᵘ  ᴥ

 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵬᶁᵄᵞᶀ

ᵙ  β

ᵰᵰ

 β

ᵘ  ᴥ

 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵺ

ᵾ

ᵴ  χ

ᵘ  ᴥ

 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵺᶋ

ᵟᶈ 

ᵺᵻ

ᵱᶋᵙ 

 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

ᵞ

ᵰᵾ 
 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ
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.ɩᶤ.ᶦ.  ᵺ ᵬᵿ ᵗᶋ ᵰᶂ ᵱ 

ᵘᵾᵪᶇᵬᵾᵪᶀ ᶇ ᵰᵾ ᵺ ᵬᵿ  ᵯ ᵾᵴᶇ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀᵗᶋ ᵯᶌᵿᵦᵗ ᵇᵷᵱᵷᵻ  (ᵞ ᵦᶈ: ᵬᵾᵉᵬ, ᵬ ᵬ, ᵿᵰᵡᵲ, ᵞᶇᵪᵲᶇᵡᵲ, 

ᵺ ᵗᵴᵪ ᵬᶋᵘᵲᶀ, ᵯ ᵯ, ᵯᵷᵪ ᵦᵧᵾ ᵇ ᵱ ᵺᵅᵲᵜᵪᵾᵻ) ᵞᵪᵾᵋᵄᵝ ᶟ ᵺ ᵬᵿ ᵗᶋ ᵰᶂ ᵱᵾ ᵗᵪ ᵨᶁᵊ ᵿᵯ  ᵦ ᵲᵗᵾᵮᵾᵡ 

ᵿᵪᵩᵾ ᵲᵥ ᵙᵪ  ᵺ ᵗ ᵝ ᶟ ᵬᵿᵻᵴᶋ ᵿᵷᵿᵩᵰᵾ, ᵈᵱᶁ (ᵋᵰᶇᵲ) ᵰᵾ ᵈᵩᵾ ᵲᵦ ᵰᶂ ᵱ ᵾᵺ, ᵞᵻᵾᵄ ᵱᶇᵗ ᵥᵾᵴᶀᵗᶋ ᵺ ᵬᵿ ᵴᵾᵊ 

ᵿᵪᵰᵾ ᵥ ᵰᶂ ᵱ ᵷᵾ ᵘ ᵲᵨ ᵰᶂ ᵱ ᵲ ᵇᵪᶁᵰᵾᵿᵪᵦ ᵞᶀᵷᵪᵗᵾᵴᵗᶋ (Lifespan) d ᵩᵾᵲᵰᵾ ᵙ ᵲ ᵝ ᶟ ᵱᶇᵗ ᵺ ᵬᵿ ᵗᶋ 

ᵰᶂ ᵱᵰᵾ ᵱᶇᵗ ᵷᵹ  ᵿᵪᵿ ᵦ ᵿᵦᵸᵦᵗᶋ ᵈᵩᵾᵲᵰᵾ ᵾᵺᵗ ᵾ ᵙ ᵲ ᵝ ᶟ ᵾᵺᵗ ᵾᵴᵾᵊ ᵺ ᵾᵴᵪ ᵘᵜ ᵗᶋ ᵬᵰᵾ 

ᵿᵴᵉ ᵝ ᵞᵺᵴᶇ ᵙᵨᵾ  ᵺ ᵬᵿ ᵴᵾᵊ ᵬᶁᵪ ᵧᵾ ᵬᵪᵾ ᵷᵾ ᵿᵦ ᵧᵾᵬᵪ ᵙᵨᵾ  ᵬᵱᵾ  ᶋᵦᵻ  ᵋᵬᵴ ᵩ ᵝᵪᶍ ᶟ ᵨᶋ ᶋ ᵿᵷᵿᵩ 

ᵯᵪᶇᵗᶋ ᵸᵦ ᵰᵾ ᵈᵩᵾ ᵲᵦ, ᵞᵻᵾᵄ ᵺ ᵬᵿ ᵗᶋ ᵰᶂ ᵱᵾ ᵗᵪ ᵺ ᵬᵿ ᵗᶋ ᵈᵱᶁ (ᵋᵰᶇᵲ) ᵈᵩᵾᵲᵰᵾ ᵻᶋᵉᵪ ᵗ ᵺ ᵬᵿ ᵗᶋ 

ᵇᵷ ᵧᵾ ᵲ ᵗᵾᵱ ᵺ ᵬᵾᵨᵪᵗᶋ ᵈᵩᵾᵲᵰᵾ ᵿᵪᵩᵾ ᵲᵥ ᵙ ᵲ ᵝ ᶟ ᵱᵻᵾᵄ ᵬᵿᵻᵴᶋ ᵿᵷᵿᵩᵗᶋ ᵈᵩᵾᵲᵰᵾ ᵙ ᵲᵑᵗᶋ ᵝ  ɜ

ᵦᵴᵗᶋ ᵿᵜ ᵴᶇ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺ ᵬᵿ  ᵺᵰᵱᵗᶋ 

ᵇ ᵦᵲᵾᵴᵰᵾ ᵗᵺᵲᶀ ᵷᶃᵿ  ᵯᵑᵗᶋ ᵝ ᵯᵿᵪ ᵨᶇᵘᵾᵋᵄᵝ ᶟ  

 

 

 

 

 

 

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺ ᵬᵿ   ɡ

  ᵘᵾᵪᶇᵬᵾᵪᶀ      ᶁᵷᵮᶇᵴ      ᵚᵲᵾᵱᵺᶀ ᵺᵲᵺᵭᵾᵉ      ᵺᵲᵺᵭᵾᵉ ᵺᶁᵿᵷᵩᵾ      ᵿᵷ ᵾᵴᵱᵰᵾ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ 

(ᵘᵾᵺ ᵷ) ᵺᶁᵿᵷᵩᵾ      ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵰᵾ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶁᵿᵷᵩᵾ      ᵺᵾᵷ ᵞᵿᵪᵗ ᵧᵾᵪᵰᵾ u ᵾᵪᶇᵬᵾᵪᶀ, 

ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)ᵺᶁᵿᵷᵩᵾ 

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺ ᵬᵿ   ɥ

 

  ᵘᵾᵪᶇᵬᵾᵪᶀ      ᶁᵷᵮᶇᵴ      ᵚᵲᵾᵱᵺᶀ ᵺᵲᵺᵭᵾᵉ      ᵺᵲᵺᵭᵾᵉ ᵺᶁᵿᵷᵩᵾ      ᵿᵷ ᵾᵴᵱᵰᵾ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ 

(ᵘᵾᵺ ᵷ) ᵺᶁᵿᵷᵩᵾ      ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵰᵾ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶁᵿᵷᵩᵾ      ᵺᵾᵷ ᵞᵿᵪᵗ ᵧᵾᵪᵰᵾ u ᵾᵪᶇᵬᵾᵪᶀ, 

ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)ᵺᶁᵿᵷᵩᵾ 
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ᵿ  ᴥ4 -1 2 : uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺ ᵬᵿ 
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.ɩᶤ.ᶧ.  ᵺ ᵬᵿ ᵗᶋ ᵰᶂ ᵱ 

ᵦᵾᵿᵴᵗᵾ 4 -7 :  ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺ ᵬᵿ ᵰᶂ ᵱ 

. ᵺᵅ. ᵇᵷᵱᵷ ᵻᵾᵴᵗᶋ ᵷᵹ  ɟ ᵷᵹ  ɡ ᵷᵹ  ɥ ᵷᵹ  ɨ ᵷᵹ  ɩ

 ɡ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɥ ᶁᵷᵮᶇᵴ ᶥᶪᶪᶩᶩᶩ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɨ ᵚᵲᵾᵱᵺᶀ ᵺᵲᵺᵭᵾᵉ ᶢᶦᶩᶢᶤᶪᶦᶡᶡ ᶩᶢᶨᶢᶣᶨᶦ ᶢᶧᶤᶥᶣᶦᶦᶡ ᶢᶧᶤᶥᶣᶦᶦᶡ ᶢᶧᶤᶥᶣᶦᶦᶡ ᶢᶧᶤᶥᶣᶦᶦᶡ 

 ɩ
ᵺᵲᵺᵭᵾᵉ ᵺᶁᵿᵷᵩᵾᵻ (FSM,SWM,Sewerage 

with WWTP) 
 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɪ ᵿᵷ ᵾᵴᵱᵰᵾ ᵷᵾᵺ ᵺᶁᵿᵷᵩᵾᵻ ᶤᶢᶪᶧᶣᶦᶡᶡ ᶤᶣᶤᶩᶦᶡᶡᶡ ᶤᶥᶡᶨᶦᶡᶡᶡ ᶤᶧᶦᶡᶧᶦᶡᶡ ᶤᶪᶩᶪᶦᶡᶡᶡ ᶥᶤᶡᶧᶧᶡᶡᶡ 

 ᵻ ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵰᵾ ᵷᵾᵺ ᵺᶁᵿᵷᵩᵾᵻ ᶢᶣᶢᶨᶨᶦᶡᶡ ᶢᶣᶢᶨᶨᶦᶡᶡ ᶢᶣᶢᶨᶨᶦᶡᶡ ᶢᶣᶧᶤᶦᶦᶡᶡ ᶢᶥᶥᶧᶨᶦᶡᶡ ᶢᶨᶧᶩᶨᶨᶦᶡ 

 ʝ ᵺᵾᵷ ᵞᵿᵪᵗ ᵧᵾᵪᵻ ᵰᵾ ᵷᵾᵺ ᵺᶁᵿᵷᵩᵾᵻ ᶦᶨᶨᶦᶡᶡᶡ ᶩᶧᶨᶤᶡᶡᶡ ᶪᶪᶢᶦᶡᶡᶡ ᶢᶤᶥᶢᶩᶦᶡᶡ ᶢᶥᶪᶣᶡᶡᶡᶡ ᶢᶦᶤᶥᶡᶡᶡᶡ 

 ɭ ᵞ ᵰᵾ ᵺ ᵬᵿ ᵰᶂ ᵱ ᶣᶡᶩᶦᶦᶥᶤᶩᶩ ᶧᶢᶥᶡᶧᶨᶨᶦ ᶨᶣᶦᶢᶡᶡᶦᶡ ᶨᶩᶪᶡᶤᶡᶦᶡ ᶩᶦᶧᶣᶦᶡᶦᶡ ᶪᶣᶥᶤᶧᶤᶡᶡ 

 ᶅ ᵬᵿᵻᵴᵾᵗᶋ ᵷᵹ ᵯ ᵨᵾ ᵺ ᵬᵿ ᵗᶋ ᵰᶂ ᵱ ᵷᶃᵿ ᵗᶋ %  ɟ -ᶨ  ɡ ᶢ  ɭ  ᶅ  ᶅ  ɭ

 

. ᵺᵅ. ᵇᵷᵱᵷ ᵷᵹ  ɪ ᵷᵹ  ᵻ ᵷᵹ  ʝ ᵷᵹ  ɭ ᵷᵹ  ᶅ ᵷᵹ ᶢ  ɟ ᵞ ᵰᵾ % 

 ɡ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɥ ᶁᵷᵮᶇᵴ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɨ ᵚᵲᵾᵱᵺᶀ ᵺᵲᵺᵭᵾᵉ ᶩᶢᶨᶢᶣᶨᶦ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɩ
ᵺᵲᵺᵭᵾᵉ ᵺᶁᵿᵷᵩᵾᵻ 

(FSM,SWM,Sewerage with WWTP) 
 ɟ  ɟ  ɟ  ɟ  ɟ  ɟ  ɟ

 ɪ ᵿᵷ ᵾᵴᵱᵰᵾ ᵷᵾᵺ ᵺᶁᵿᵷᵩᵾᵻ ᶥᶥᶧᶣᶨᶦᶡᶡ ᶥᶦᶥᶥᶨᶦᶡᶡ ᶥᶧᶪᶥᶧᶣᶦᶡ ᶦᶣᶢᶣᶢᶣᶦᶡ ᶦᶨᶣᶪᶧᶣᶦᶡ ᶦᶩᶦᶪᶡᶡᶡᶡ ᶦ  ɩ

 ᵻ ᵷᵾ ᵱ ᵺᵅ ᵧᵾᵰᵾ ᵷᵾᵺ ᵺᶁᵿᵷᵩᵾᵻ ᶣᶤᶧᶪᶩᶨᶦᶡ ᶣᶪᶣᶦᶢᶨᶦᶡ ᶤᶢᶡᶩᶡᶡᶡᶡ ᶤᶣᶩᶥᶡᶡᶡᶡ ᶤᶥᶧᶡᶡᶡᶡᶡ ᶤᶦᶡᶥᶡᶡᶡᶡ ᶤ  ɥ

7 ᵺᵾᵷ ᵞᵿᵪᵗ ᵧᵾᵪᵻ ᵰᵾ ᵷᵾᵺ ᵺᶁᵿᵷᵩᵾᵻ ᶢᶦᶦᶣᶡᶡᶡᶡ ᶢᶦᶦᶣᶡᶡᶡᶡ ᶢᶦᶦᶣᶡᶡᶡᶡ ᶢᶦᶦᶣᶡᶡᶡᶡ ᶢᶦᶦᶣᶡᶡᶡᶡ ᶢᶦᶦᶣᶡᶡᶡᶡ ᶢ  ɩ

 ɭ ᵞ ᵰᵾ ᵺ ᵬᵿ ᵰᶂ ᵱ ᶪᶣᶡᶢᶨᶦᶣᶦ ᶪᶡᶣᶢᶪᶣᶦᶡ ᶪᶤᶦᶥᶧᶣᶦᶡ ᶢᶡᶡᶥᶩᶢᶣᶦᶡ ᶢᶡᶨᶥᶢᶧᶣᶦᶡ ᶢᶡᶪᶢᶦᶡᶡᶡᶡ ᶢᶡ ɟ

 ᶅ ᵬᵿᵻᵴᵾᵗᶋ ᵷᵹ ᵯ ᵨᵾ ᵺ ᵬᵿ ᵗᶋ ᵰᶂ ᵱ ᵷᶃᵿ ᵗᶋ %  ɟ -  ɥ  ɩ  ʝ  ʝ  ɥ  ɟ
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 ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ ᵗᵾᵱᵾ ᵷᵱᵪ β ᵧᵾ ᵇᵪᶁᵙᵰᵾᵪᵗᶋ 

ᵴᵾᵿᵙ ᵺ ᵾᵴ ᵲ ᵺᵾᵟᵾ ᵮᶁᵟᵾᵊ  
 

ᶦ..ɡ   ᵱᶋᵞᵪᵾ ᵗᵾᵱᵾ ᵷᵱᵪ ᵇᵷᵩᵾᵲᵥᵾ  

ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ ᵺ ᵮᵿ ᵩ ᵗᶃᵱᵾᵗᵴᵾᵬ ᵺᵅᵜᵾᵴᵪ ᵙᵨᵾ  ᵺᵷᶈ ᵺᵲᵗᵾᵲᶀ ᵦᵧᵾ ᵙᶈᵲ 

ᵺᵲᵗᵾᵲᶀ ᵺᵅᵚ ᵺᵅ ᵧᵾ ᵲ ᵺᵲᶋᵗᵾᵲᵷᵾᵴᵾᵻ ᵴᶇ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ ᵱᶋᵞᵪᵾᵗᵾ ᵲᵥᵿᵪᵦᶀ 

ᵲ ᵰᵾ ᵱᵦᵾᵻ ᵴᵾᵊ ᵇᵷᵴ ᵷᵪ ᵙᵪᶁ ᵬᵪ ᵝ ᶟ ᵱᶋᵞᵪᵾᵗᶋ ᵺᵰ  ᵿᵪᵲᶀ ᵥ ᵲ ᵗᵾᵱᵾ ᵷᵱᵪᵗᶋ ᵴᵾᵿᵙ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ 

ᵗᵾᵱᵬᵾᵿᵴᵗᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵸᶀᵹ  ᵲᵾᵞᵪᶀᵿᵦᵗ ᵇ  ᴝ ᵪᶇ β  ɜ  γᵺᵴᶇ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  ᵺᵅᵜᵾᵿᵴᵦ ᵗᶁᵪᶈ ᵬᵿᵪ 

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾᵗᵾ ᵗᵾᵱ ᵰ ᵪᶇᵬᵾᵴ ᵺᵲᵗᵾᵲᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ ᵺ ᵷᵿ ᵩ ᵪᶀᵿᵦ, 

ᵿᵪᵱᵰ ᵲ ᵧᵾᵿᵪᵱ ᵺᵲᵗᵾᵲ ᵺᵅᵜᵾᵴᵪ ᵒᵪ, ᶣᶡᶨᶥ ᵇᵪᶁ ᵬ ᵺᵅᵜᵾᵴᵪ ᵙᵪ  ᵺᶁᵿᵪᵿᵦᵦᵾ ᵑᵮᵅ ᵺᵻᵞᶀᵗᵲᵥ ᵙᵪ ᵝ ᶟ 
ᵋᵬᵯᶋ ᵾ ᵺᵿᵰᵿᵦᵻ  ᵱᶋᵞᵪᵾ ᵗᵾᵱᵾ ᵷᵱᵪ, ᵇᵪᶁᵙᵰᵪ ᵲ ᵿᵺᵗᵾ eb ᵪᶁᵗᶂᵴᵪ ᵙᵪ ᵲ ᵱ  ᵬᵰᵾ ᵺᵻᵱᶋᵙ ᵙᵪ ᵗᶋ 

ᵴᵾᵿᵙ ᵦᵧᵾ ᵷᵾ ᵮᵞᶇᵡ ᶋᵦ ᵬ ᵲᵜᵾᵴᵪ ᵙᵪ  ᵿᵞ ᵰᶇᵷᵾᵲ ᵪᶇᵝᵪᶍ ɜ  ɛχ ᶀᵻ ᵴᶇ ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ t ᶋ ᵷᵾᵺ 

ᶇt ᵾ ᵺᵾᵟᶇᵨᵾᵲᵻ ᵴᵾᵊ ᵈᵗ ᵹ ᵦ ᵙᵪ  ᵺ ᵷᵿ ᵩᵦ ᵺᵅᵱ  ᵰᵾᵭ ᵦ ᵿᵞ ᵴᵾ ᵿᵯ  ᵲ ᵮᵾᵿᵻᵲ ᵱᶋᵞᵪᵾᵗᶋ ᵮᵩ ᵪ ᵲ 

ᵺᵾᵲᵰᵾ ᵺᵻᵱᶋᵙ ᵬᶁ  ᵱᵾᵋᵄχᶇ ᵝᵪᶍ ɜ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵴᶇ ᵈ ᵪᶋ ᵪᵙᵲᵿᵯ  ᵱᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ  

(ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵗᶋ ᵺᵰᶁᵿᵜᵦ ᵗᵾᵷᵾ ᵷᵱᵪ ᵲ ᵇᵪᶁᵙᵰᵪ ᵺᵻᵱᶋᵙ ᵲ ᵺᵰ ᵷᵱᵗᵾ ᵴᵾᵿᵙ ᵈᵷ ᵱᵗᵦᵾ ᵇᵪᶁᵺᵾᵲ 
ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵦᵲᶀᵱ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ ᵺᵰ ᵷᵱ ᵺᵿᵰᵿᵦ ᵬᵿ χᴝ ᵢᵪ ᵙᵪ  ᵺ ᶇᵝ  ɜ 

ᶦ.ɥ.   ᶇ ᵙᵦ ᵿᵪᵗᵾᵱᵻ ᵗᶋ ᵯᶂᵿᵰᵗᵾ ᵲ ᵿᵞ ᵰᶇᵷᵾᵲᶀᵻ   

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵗᶋ ᵺᵰᶁᵿᵜᵦ ᵗᵾᵱᵾ ᵷᵱᵪ, ᵬ ᵲᵰᵾᵞ ᵪ ᵲ ᵇᵪᶁᵙᵰᵪ ᵦᵧᵾ 

ᵷ ᵧᵾᵬᵪᵗᵾ ᵴᵾᵿᵙ ᵿᵣᵞᵾᵉᵪ ᵙᵲᶀᵑᵗᶋ β ᵴt ᶋ β ᵾᵿᵴᵗᵾᵰᵾ ᵦᶁᵦ ᵱᵾ ᵺᵴᶇ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵴᵾᵊ ᵷᵾᵺ ᵱᶋᵞᵪᵾᵗᶋ 

ᵋᵬᵱᶋᵙᵗᶋ ᵺ ᵮ ᵩᵰᵾ ᵲ ᵱᶋᵞᵪᵾᵗᶋ βᶋ ᵗᵑᵗᶋ ᵿᵞ ᵰᶇᵷᵾᵲᶀᵗᵾ ᵺ ᵷ ᵩᵰᵾ ᵰᵾᵙ ᵨᵸ ᵪ ᵨᵾᵪ ᵙᵪ ᵝ ᶟ ᵱᶋ ᵱᵾ ᵺ 

ᵺᵮᶈ ᵱᶋᵞᵪᵾᵻᵗᶋ ᵷᵺᵾᵱ ᵇ ᵱᵾᵺᵻ ᵗᶋ ᵿᵷ ᵦᶃᵦ ᵺᶂᵜᶀ ᵜᵾ ᵻᵄ ᵻᶈ χɜ ᵱᵺ ᵱᵾ ᵺᵗᶋ ᵋ ᶇ ᵱ ᵺ ᵷᵿ ᵩᵦ ᵿᵷᵯᵾᵙ 

ᵷᵾ ᵿ ᵴᵾᵊ ᵋ ᵴᶇᵿᵘᵦ ᵱᵾᵗᵴᵾᵬᵻ ᵰᵾ ᵿᵞ ᵰᶇᵷᵾᵲᶀ ᵺᵿᵻᵦ ᵿᵪᵱᶁᵿ  ᵙᵪᶁ, ᵯᶂᵿᵰᵗᵾ ᵲ ᵿᵞ ᵰᶇᵷᵾᵲᶀᵻ  ᵬ ᵲᵯᵾᵿᵹᵦ 

ᵙᵪᶁ ᵲ ᵺᵰᶂᵻᵻ  ᵮᶀᵜᵗᶋ ᵇ ᵦᵲᵺ ᵮ ᵩ ᵬ ᵲᵯᵾᵿᵹᵦ ᵙᵪᶁ  ᵻᶋ ɜ  ᵱᶋ ᵱᵾ ᵺᵴᶇ ᵿᵷ ᵦᶃᵦ ᶋᵦᵗᶋ ᵿᵷᵿᵪᵱᶋᵞᵪ  ᵷᵾ 

ᵦᵾᵿᵴᵗᵾ β ᵱᵾᵲ ᵙᵪᵰᵾ ᵬᵿᵪ ᵰ ᵦ ᵙᵨ ᵝ ᶟ   

ᵦᵴ ᵦᵾᵿᵴᵗᵾᵰᵾ ᵋ ᵴᶇᵿᵘᵦ ᶇ ᵙᵦ ᵿᵪᵗᵾᵱᵻᵴᶇ ᵰᶁ ᵱᵦᵆ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ 

(ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ ᵗᵾᵱᵾ ᵷᵱᵪ, ᵇᵪᶁᵙᵰᵪ ᵲ ᵈᵷᵿᵩᵗ ᵬᵲᶀᵰᵾᵞ ᵪᵰᵾ ᵈ-d ᵪᵾ ᵯᶂᵿᵰᵗᵾ ᵲ ᵿᵞ ᵰᶇᵷᵾᵲᶀᵻᵗᶋ 

ᵱᵾᵱᵾ ᵺᵿᵻᵦ ᵬ ᵲᵯᵾᵿᵹᵦ ᵙᵪ ᵝᵪᶍ ᶟ ᵺᶋᵻᶀ ᵇᵪᶁᵺᵾᵲ ᵈᵭᶁ ᵿᵷᵜᵗᶋ ᵺᵅᵜᵾᵲ-ᵺᵅᵱ ᵗᶋ ᵧᵾᵬᵪᵾ, ᵺᶁᵩᵾᵲ ᵲ ᵿᵪᵱᵰᵪ 

ᵺᵿᵻᵦ ᵱᶋᵞᵪᵾ ᵗᵾᵱᵾ ᵷᵱᵪᵰᵾ ᵨᶇᵿᵘᵪ ᵺ ᶇ ᵷᵾ ᵨᶇᵿᵘᵑᵗᵾ ᵗᵰᶀ ᵗᵰᵞᶋᵲᶀ (Gaps) ᵻχ ᵾᵋᵪ ᵱᵾ ᵬᶂᵦ ᴝ ᵪ  ᵬᵿᵪ 

ᵺ ᵷᵿ ᵩᵦ ᶇ ᵙᵦ ᵿᵪᵗᵾᵱᵻ  ᵺᵗᶃᵱ ᵯᶈ ᵴᵾᵿᵙ ᵬᵪᶁ  ᵬᵪ  ᵝ ᶟ  d -d ᵪᶋ ᵞᵮᵾᵭᵨᶇᵿᵻᵦᵾ (Accountability) ᵗᶋ 

ᵿᵪᵿ ᵦᵦᵾ ᵗᵾᵱᵰ ᵙᵪ  ᵲ ᶋᵦᵻ ᵗᶋ ᵬᵿᵻᵜᵾᵪ ᵙᵪ  ᵦᵧᵾ ᶇ ᵙᵦ ᵿᵪᵗᵾᵱᵻ  ᵮᶀᵜᵗᶋ ᵇ ᵦᵲ-t ᵾᵱᵾ ᵰᵗ ᵇ ᵦᵲ ᵱᵾ 

(Cross-functional Interaction) ᵴᵾᵊ ᵬ  ᵬᵾᵪ ᵲ ᵺᶁᵨᶃᵤ ᵙᵲᵾᵋᵪᶇ ᵗᵾᵱ ᵬᵿᵪ ᵱᵺᶈ ᵇ ᵦᵙ ᵦ ᵬᵨ ᵝᶟ  
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ᵾ ᵱᵾ: 

 

ᵺᵮᵴ ᵯᶂᵿᵰᵗᵾ ᵲ ᵿᵞ ᵰᶇᵷᵾᵲᶀ: ᵗᵾᵱ  ᵺ ᵬ ᵦᵾ ᵲ ᵗᵾᵱᵾ ᵷᵱᵗᵾ ᵴᵾᵿᵙ ᵪᶇᵦᶃ ᵷᵨᵾᵱᶀ ᵯᶂᵿᵰᵗᵾᵰᵾ 

ᵋ ᵲᵨᵾᵱᶀ β ᵧᵾ ᵯᵾᵷᵗᵾᵲᶀ ᵬᵰᵾ t ᵾᵱ ᵻ  ᵙᵪ ᵗᵾ ᵴᵾᵿᵙ ᵿᵞ ᵰᶇᵷᵾᵲ ᵲ ᵗᵾᵱ ᵗᶋ ᵪᶇᵦᶃ ᵷ ᵿᵴχ βᵧᵾ 

ᵾ  ᵙᵪ  ᵨᶃᵤ ᵿᵦᵮ ᵦᵾ ᵲ ᵰᵦᵾ ᵨᵸ ᵪ ᵙᵪ   

  

 

ᵰ ᵱᵰ ᵯᶂᵿᵰᵗᵾ ᵲ ᵿᵞ ᵰᶇᵷᵾᵲᶀ: t ᵾᵱ  ᵺ ᵬ ᵦᵾ ᵲ ᵗᵾᵱᵾ ᵷᵱᵗᵾ ᵴᵾᵿᵙ ᵿᵞ ᵰᶇᵷᵾᵲᶀ ᵦᵧᵾ ᵿᵦᵮ ᵦᵾ;  

ᵿᵷ ᶀᵱ ᶋᵦ ᵬ ᵲᵜᵾᵴᵪ ᵲ ᵷ ᵧᵾᵬᵪ ᵰᵦᵾᵗᵾ ᵗᶇᵻᶀ ᵗᵰᵞᶋᵲᶀᵻ ᵗᶋ ᵮᵾᵮᵞᶁᵨᶍ ᵱᶀ ᶇᴝ ᵦ 

ᵿᵪᵗᵾᵱᵻ ᵴᶇ ᵺᵗᶃᵱ ᵬᵰᵾ ᵗᵾᵱ  ᵙᵪ ᵝᵪᶍ ᵲ β ᶋ ᵗᵑᵗᶋ ᵗᵾᵱ ᵗᶋ ᵺᵭᵴ ᵬ ᵲᵥᵾᵰ ᵿᵪᵗᵾ ᵪᶇ ᵇᵬᶇ ᵾ 

ᵙ ᵲᵑᵗᶋ ᵝ ᶟ 

  

 
ᵺᵾᵩᵾᵲᵥ ᵯᶂᵿᵰᵗᵾ ᵲ ᵿᵞ ᵰᶇᵷᵾᵲᶀ: t ᵾᵰᵰᵾ ᵺᵻᵱᶋᵙ ᵙᵪ  ᵺᵻᵱᶋᵙᶀ ᵯᶂᵿᵰᵗᵾᵰᵾ ᵱᶀ ᶇᴝ ᵦ ᵿᵪᵗᵾᵱᵻ 

ᵪᶇᵝᵪᶍ ᵲ ᵱᵺᵷᵾᵡ ᵿᵷ ᵦᶃᵦ ᵷᵾ ᵬᵱᵾ  ᵬ ᵲᵥᵾᵰᵻ  ᵇᵬᶇ ᵾ ᴝ ᵪ  ᵺ ᵗᵄᵨᶈᵪ  ɜ 
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.ᵺᵅ. 
ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ  ᵲ  ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) 

ᵱᶋᵞᵪᵾ ᵗᵾᵱᵾ ᵷᵱᵪᵗᵾ ᵰᶁ ᵱ ᵗᵾᵱ ᵻ 

ᶇ ᵙᵦ ᵿᵪᵗᵾᵱᵻ 

ᵲ
ᵾ
ᵿ

ᵱ
 
ᵱ
ᶋ
ᵞ
ᵪ
ᵾ
 
ᵈ
ᵱ
ᶋ
ᵙ

 

ᵇ
ᵧ

 
ᵰ

ᵾ
ᵴ
ᵱ

 

ᵪ
ᵙ
ᵲ
ᵬ
ᵾ
ᵿ
ᵴ
ᵗ
ᵾ

 

ᵷ
ᵾ
ᵺᵺ
ᵄ
ᵙ
 
ᵺ
ᵮ
ᵿ
ᵩ
ᵦ
 
ᵰ

ᵾ
ᵴ
ᵱ
ᵻ

 

ᵘ
ᵾ
ᵬ
ᵾ
ᵤ
ᵿ
ᵷ

 

ᵘ
ᵾ
ᵬ
ᵾ
ᵺ
ᵿ
ᵣ
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 ɡ
ᵱᶋᵞᵪᵾ, ᵪᶀᵿᵦ, ᵲᵥᵪᶀᵿᵦᵻ ᵗᶋ ᵺᵰᶀ ᵾ ᵙᵪ ᵲ b ᵾᵷᵿᵩ 

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵰᵾ 

ᵺᵰᵾᵷᶇᵸ ᵙᵲᶀ ᵺᶁᵟᵾᵷ ᵨᵪᶇ  
 

                                        

 ɥ
ᵮᵞᶇᵡ ᵿᵷᵿᵪᵱᶋᵞᵪ ᵦᵧᵾ ᵗᵾᵱᵾ ᵷᵱᵪ ᵙᵪ  ᵿᵪᵗᵾᵱᵻ ᵴᵾᵊ 

ᵿᵪᵗᵾᵺᵾ ᵨᵪᶇ ᵲ ᵨᵾᵦᶃ ᵿᵪᵗᵾᵱᵻ ᵺᵄᵙ ᵺᵰ ᵷᵱ ᵙᵪ  ᵲ ᵇᵬᶁᵙ 

ᶋᵦᵴᵾᵊ ᵺ ᵮᶋᵩᵪ ᵙᵪ   

  
 

                                      

 ɨ ᵱᶋᵞᵪᵾ ᵦᵞᶁ ᵰᵾᵗᵾ ᵰᶁ ᵾᵰᵾ ᵰ ᵾᵴᵱᵻ  ᵮᶀᵜᵰᵾ ᵺᵰ ᵷᵱ ᵙᵪ       

 

                                    

 ɩ

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ  ᵲ  ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵗᶋ 

ᵷᵾᵿᵰ ᵷ ᵿᵴᵪᶇ; ᵷᵾᵺ ᵱᶋᵞᵪᵾ ᵗᵾᵱᵾ ᵷᵱᵪᵗᶋ ᵴᵾᵿᵙ ᵪᶇᵦᶃ ᵷ ᵿᵴᵪᶇ, 

ᵷ ᵗ ᵲ ᵿᵪᵱᵾᵰᵗ ᵿᵪᵗᵾᵱ ᵺᵰᶇᵦᵗᶋ ᵯᶂᵿᵰᵗᵾ ᵘᶇ ᵪᶇ;   u ᵾᵪᶇᵬᵾᵪᶀ, 

ᵺᵲᵺᵭᵾᵉ  ᵲ  ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵴᵾᵊ ᵺᵻᶀ, ᵬ ᵄᵜᵱᶋ ᵱ, 

ᵺᵾ ᵨ ᵯ ᵗ ᵲ ᵺᵰᵱᵰᶈ ᵗᵾᵱᵾ ᵷᵱᵪ ᵙᵪ  ᵻᵲᵺ ᵯᵷ ᵱᵾᵺ ᵙᵪ 

    
 

      
 

                            

 ɪ
NWASM MIS ᵥᵾᵴᶀᵗᶋ ᵗᶋ ᵺ ᵾᵴᵪ; ᵨᶈᵿᵪᵗ 

ᵺ ᵾᵴᵪ, ᵥᵾᵴᶀᵗᶋ ᵇ ᵾᵷᵿᵩ ᵲ ᵥᵾᵴᶀᵗᶋ ᵇᵪᶁᵗᶂᵴᵪ 

ᵦᵧᵾ Introduction of Latest ICT Innovations 

    
 

                                    

 ᵻ

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ  ᵲ  ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵴᵾᵊ 

ᵗᵾᵱ ᵰ ᵗᵾᵱᵾ ᵷᵱᵪᵗᶋ ᵑᵗ ᵗᶃᵦ ᵯᵾᵙᵗᶋ ᵬᵰᵾ ᵰᵾ ᵱᵦᵾ 

ᵨᵪᶇ; ᵱᶋ NWASH ᵱᶋᵞᵪᵾᵴᵾᵊ ᵿᵪᵥ ᵱ ᵱᵾᵗᶋ 

ᵋ ᶇ ᵱᵺᵄᵙ ᵞᶋ ᵪᶇ  

    
                   

 ʝ

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ  ᵲ  ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵴᵾᵊ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵑᵗ ᵰᵾ ᵘᵾᵺ ᵷ ᵱᶋᵞᵪᵾᵗᶋ ᵬᵰᵾ 

ᵰᵾ ᵱᵦᵾ ᵨᵪᶇ ᵲ ᵱᶋᵞᵪᵾᵗᶋ ᵺᵅ ᵧᵾᵙᵦ ᵬᵰᵾ ᵷᵾᵿᵰ ᵷ ᵿᵴᵪᶇ, 

ᵗᵾᵱᵾ ᵷᵱᵪᵗᶋ ᵴᵾᵿᵙ ᵿᵦᵮ  ᵪᶇ ᵲ ᵬᶂᵥ  ᵰᵦᵾᵰᵾ 

ᵗᵾᵱᵾ ᵷᵱᵪ ᵙᵪ 
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.ᵺᵅ. 
ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ  ᵲ  ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) 

ᵱᶋᵞᵪᵾ ᵗᵾᵱᵾ ᵷᵱᵪᵗᵾ ᵰᶁ ᵱ ᵗᵾᵱ ᵻ 
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 ɭ

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ŋ ᵗᵾᵉ 

ᵧᵾᵬᵪᵾ ᵙᵪ , ᵺᵅ ᵧᵾᵙᵦ ᵰᵾ ᵱᵦᵾ ᵨᵪᶇ, ᵱᶋᵞᵪᵾ 

ᵗᵾᵱᵾ ᵷᵱᵪᵗᵾ ᵴᵾᵿᵙ ᵯᶂᵿᵰᵗᵾ ᵲ ᵿᵞ ᵰᶇᵷᵾᵲᶀ ᵦᵱᵾᵲᶀ ᵙᵪ  ᵲ 

ᵪᶀᵿᵦᵺᵄᵙ ᵿᵰᵴᵾᵪ (Align) ᴝ ᵪ   

    
     

  
 

  
 

              

 ᶅ ᵦ ᵱᵾ ᵗ ᵺ ᵗᵴᵪ ᵲ ᵇ ᵾᵷᵿᵩ ᵙᵪ            
     

                     

ᶢ  ɟ
ᵿᵷ ᶀᵱ/ᶋᵦᵗᶋ ᵿᵷᵿᵪᵱᶋᵞᵪ ( ᵱᶇᵗ ᵷᵹ  ᵱᶋᵞᵪᵾ ᵦᵞᶁ ᵰᵾᵗᶋ 

ᵴᵾᵿᵙ ᵮᵞᶇᵡ ᵿᵷᵿᵪᵱᶋᵞᵪ ᵙᵪ )  
    

 
 

 
         

 
              

ᶢ  ɡ
ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵗᶋ 

ᵷ ᵪ ᵲ ᵨᶃ ᵱᵦᵾᵰᵾ ᵷᶃᵿ  ᵙᵪ   
    

                  
  

ᶢ  ɥ ᵿᵺᵗᵾᵊ ᵈᵨᵾᵪ ᵨᵾᵪ ᵦᵧᵾ ᵇ ᵱᵱᵪ      
 

 
 

 
 

   
  

   
 

       

ᶢ  ɨ
ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)  ᵱᶋᵞᵪᵾ 

ᵗᵾᵱᵾ ᵷᵱᵪᵗᶋ ᵴᵾᵿᵙ ᵺ ᵾᵴ ᵿᵷ ᵦᵾᵲ, ᵺᵾᵟᶇᵨᵾᵲᶀ ᵲ 

ᵺᵰ ᵷᵱ ᵙᵪ   

    
 

 
     

 
   

  
 

       

ᶢ  ɩ
ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ 

ᵦᵞᶁ ᵰᵾᵰᵾ ᵰᵦᵾ ᵇᵿᵯᵷᶃᵿ  ᵙᵪ   
    

 
 

  
 

  
    

 
         

 
  

ᶢ  ɪ
ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ 

ᵗᵾᵱᵾ ᵷᵱᵪᵗᶋ ᵴᵾᵿᵙ ᵺ ᵾᵲᵗᶋ ᵷ ᵪ, ᵬᶈᵲᵷᶀ, ᵰᵾᵙ 

ᵮᵤᵾᵋᵪᶇ  

    
 

 
  

 
  

 
   

        
  

  

ᶢ  ᵻ ᵺᵻᵱᶋᵙᵾ ᵰᵗ/ ᵺᵻᵯᵾᵿᵙᵦᵾ ᵰᵗ b ᵪᶁᵙᵰᵪ ᵙᵪ     
   

    
 

       
 

                

ᶢ  ʝ
ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵺᵄᵙ 

ᵺ ᵮᵿ ᵩᵦ ᵺᶂᵜᵪᵾ ᵜᵾᵲ ᵺᵾᵲ ᵙᵪ   
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.ᵺᵅ. 
ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ  ᵲ  ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) 

ᵱᶋᵞᵪᵾ ᵗᵾᵱᵾ ᵷᵱᵪᵗᵾ ᵰᶁ ᵱ ᵗᵾᵱ ᵻ 
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ᵬ
 

ᶢ  ɭ
ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)  ᵱᶋᵞᵪᵾᵗᶋ 

ᵴᵾᵙᵦ ᵺᵅᵸᶋᵩᵪ ᵙᵪ , ᶇ ᵙᵦ ᵿᵪᵗᵾᵱᵻ ᵺᵄᵙ ᶋᵦ ᵲ 

ᵰᵦᵾ ᵇᵿᵯᵷᶃᵿ  ᵙᵪ  ᵿᵦᵮ ᵦᵾ ᵿᵴᵪᶇ  

    
 

                                    

ᶢ  ᶅ
ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)  ᵱᶋᵞᵪᵾᵰᵾ 

ᵬᵾᵲᵨᵸ ᵦᵾ ᵷ ᵪ ᵙᵪ , ᵺᶂᵜᵪᵾᵰᵾ ᵬ ᵄᵜ, ᵿᵪ ᵬ  ᵲ 

ᵺ ᵦᶁᵿᵴᵦ ᵲᵬᶋ ᵡ ᵙ ᵙᵪ   

    
                   

ᶣ  ɟ
ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)  ᵱᶋᵞᵪᵾᵗᶋ 

ᵲᵾ ᶋ ᵋᵬᵱᶋᵙ ᵙᵪ ᵴᵾᵊ ᵰᵾ ᵱᵦᵾ ᵨᵪᶇ, ᵺᵲᵗᵾᵲᶀ ᵦᵲᵰᵾ ᵲ 

ᵿᵪᵗᵾᵱᵙᵦ ᵦᵲᵰᵾ ᵰᵾ ᵱᵦᵾ ᵨᵪᶇ  

    
 

                    

ᶣ  ɡ
ᵪᵱᵾᵄ ᵱᶋᵞᵪᵾᵴᵾᵊ NWASH MIS ᵰᵾ ᵿᵷ  ᵙᵪ  ᵞᶋᵣ ᵙᵪ , 

ᵱ ᵨ ᵿᵷ  ᵪᵙᵲᶇᵰᵾ ᵺ ᵬ  ᵯᵑᵗᶋ ᵰᵾ ᵱᵦᵾ ᵪ ᵨᵪᶇ  
    

 
                                    

ᶣ  ɥ
ᵲᵬᶋ ᵡ ᵙ ᵰᵾ ᵱᵰ ᵬ ᵲᵯᵾᵿᵹᵦ ᵙᵪ , ᵲᵾᵿ ᵱ ᵦᵧᵾ 

ᵇ ᵦᵲᵾ ᵿ ᵱ ᵿᵷᵗᵾᵺ ᵴ ᵱᵺᵄᵙ (ᵞ ᵦᶈ:SDG)  ᵬᵿ ᵮ  

ᵙᵪ  ᵺ ᵾᵲ ᶋᵡᶋᵗᵴ ᵦᵱᵾᵲ ᵙᵪ    

    
 

                                    



ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ                                                                                       
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ᶦ..ɨ   ᵺᵅ ᵧᵾᵙᵦ ᵺᵅᵲᵜᵪᵾ ᵲ ᵰᵦᵾ ᵇᵯᶀᵷᶃᵿ ᵗᵾ ᵱᶋᵞᵪᵾᵻ 

ᶦ..ɨ.ɡ  ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ  ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᵅᵲᵜᵪᵾ 

ᵲᵾ ᵱ ᵬᶁᵪᵺ ᵲᵜᵪᵾ ᵬᵿᵝᵗᶋ ᵷᵦ ᵰᵾᵪ ᵇᵷ ᵧᵾᵰᵾ ᵻᵲᶇᵗ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  δ  ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ ᵬᵿᵪ ᵷᵾᵺ 

ᵴᵙᵾᵱᵦ ᵇ ᵱ ᵿᵷᵗᵾᵺ ᵿᵪᵰᵾ ᵥᵗᵾ ᵗᵾᵱ ᵰ ᵱᶋᵞᵪᵾ ᵙᵪ , ᵿᵷᵿᵪᵱᶋᵿᵞᵦ ᵮᵞᶇᵡ ᵇᵪᶁ ᵬᵗᶋ ᵱᵾᵗᵴᵾᵬᵻ  ᵺᵅᵜᵾᵴᵪ 

ᵙᵪ ᵗᵾ ᵿᵪᵿ ᵦ ᵧᵾᵿᵪᵱ ᵺᵲᵗᵾᵲ ᵺᵅᵜᵾᵴᵪ ᵒᵪ, ᶣᶡᶨᶥ ᵮᵰᶋᵿᵞᵰ ᵑᵗ ᵿᵪᵿ ᵦ ᵺᵅᵙᵢᵪᵾ ᵰᵗ ᵷ ᵬ ᵲᵻᶇᵗᶋ β  ᶟ 

ᵺᵾᵰᵾ ᵱᵦᵱᵾ ᵻᵾᵴᵗᶋ ᵇ ᵱᵾᵺ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ ᵗᵾᵱ ᵰᵻ  ᵬᶂᵷᵾ ᵩᵾᵲ ᵿᵷᵗᵾᵺ ᵲ ᵷᵾᵦᵾᵷᵲᵥ 

ᵷ ᵧᵾᵬᵪ ᵸᵾᵘᵾ ᵇ ᵦᵙ ᵦ ᵺᵅᵜᵾᵴᵪ ᵙᵪ  ᵨᶇᵿᵘ ᵝ ɜ 

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ ᵗᵾᵱ ᵰᵗᵾ ᵴᵾᵿᵙ ᵝᶁ ᶈ ᵺᵅᵲᵜᵪᵾ ᵮᵿᵪ ᵪᵺᵗᶇ ᵬᵿᵪ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ  ᵲ  

ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵗᵾᵱ ᵰ ᵺᵰ ᵷᵱ ᵙᵪ   ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵾᵲᵾ ᵑᵗ ᵞᵪᵾ ᵭᶋᵗᵴ ᵿ β ᶋᵗᶇᵲ ᵗᵾᵱ  ᵺᵅᵜᵾᵴᵪ ᵄᵨᶈ 

ᵈᵉᵲᵻᶇᵗᶋ ᵝ ᶟ ᵗᵾᵱ ᵰᵰᵾ ᵺᵻᵱᶋᵙᵗᵾ ᵴᵾᵿᵙ ᵸᵾᵺᵪ, ᵱᶋᵞᵪᵾ ᵦᵧᵾ ᵇᵪᶁᵙᵰᵾᵪ ᵸᵾᵘᵾ ᵇ ᵦᵙ ᵦᵗᶋ ᵱᶋᵞᵪᵾ ᵦᵧᵾ 

ᵇᵪᶁᵙᵰᵪ ᵋᵬ-н ᵾᵘᵾᵗᵾ ᵿᵷᵿᵩᵗᵻ  ᵬᵿᵪ ᵲᵻᶇᵗᵾ ᵝᵪᶍ ᶟ ᵰ ᵿᵴ ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵿᵷᵗᵾᵺ ᵗᶇ , ᵣ ᵴᶁ ᵑᵜ ᵑᵜ, ᵗᶋᵸᶀ 

ᵿᵬᵿᵣᵦ ᵺ ᵲᶀ  ᵴᵙᵾᵱᵦ ᵷᵾᵺ ᶇ ᵰᵾ ᵗᵾᵰ ᵙᵪ  ᵿᵷᵗᵾᵺ ᵺᵾᵟᶇᵨᵾᵲ ᵺᵅ ᵧᵾᵻ  ᵝᵪ ᶟ ᵰ ᵿᵴ ᵺᵾᵰᶁᵨᵾᵿᵱᵗ ᵿᵷᵗᵾᵺ tᶇ  

ᵗᶋ ᵦᵭ ᵮᵾᵡ  ɨγ ᵪᵾ t ᵰ ᵜᵾᵲᶀᵻ  ᵪᵙᵲᵬᵾᵿᵴᵗᵾ b ᵦᵙ ᵦ ᵲᵻᶇᵲ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾᵗᶋ ᶇ ᵰᵾ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵯ ᵲᵪᶈ ᵺᶇᵷᵾ ᵨᵉᵲᵻᶇᵗᶋ ᵇᵷ ᵧᵾ ᵬᵿᵪ ᵝ ᶟ 

ᵈᵙᵾᵰᶀ ᵨᵪᵰᵾ ᵯᵪᶇ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ ᵗᵾᵱ ᵰᵗᵾ ᵴᵾᵿᵙ ᵝᶁ ᶈ ᵸᵾᵘᵾ ᵷᵾ ᵝᶁ ᶈ ᵑᵗᵾᵉ ᵪᶈ ᵷᵪᵾᵑᵲ 

ᵦᵧᵾ ᵱᵺᵴᵾᵊ ᵺᵾᵩᵪ ᶋᵦ ᵺ ᵬ  ᵙᵲᶇᵲ ᵇᵙᵾᵿᵣ ᵷ ᵪᶁᵬᵪ  ᵈᵷ ᵱᵗᵦᵾ ᵨᶇᵿᵘ ᵝ ᶟ ᵺᶋᵿᵻ ᵇᵪᶁ ᵬ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵴᶇ 

ᵱᵧᵾᵺ ᵱ ᵜᵾᵄᵣᶋ ᵘᵾᵺ ᵷᵗᶋ ᵯᵾᵷᵗᵾᵲᶀ t ᵾᵱᵾ ᵷᵱᵪᵗᵾ ᵴᵾᵿᵙ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵷᵾ 

ᵷᵾᵺ н ᵾᵘᵾᵗᶋ ᵧᵾᵬᵪᵾ ᵦᵧᵾ ᵿᵞ ᵰᶇᵷᵾᵲ ᵗᵰ ᵜᵾᵲᶀᵗᶋ ᵷ ᵧᵾᵬᵪ ᵙᵲᶀ ᵱᵺᵴᵾᵊ ᵺᵾᵩᵪ ᶋᵦ ᵺ ᵬ  ᵙᵲᶇᵲ ᵇᵙᵾᵣᶀ 

ᵷ ᵪᶇ ᵪᶀᵿᵦ ᵿᵴᵑᵗᶋ ᵝ ᶟ  ᵱᵺᵗᵾ ᵴᵾᵿᵙ ᵈᵷ ᵱᵗ ᵺᵅ ᵧᵾᵙᵦ ᵺᵅᵲᵜᵪᵾ, ᶋᵦ ᵲ ᵺᵾᵩᵪ ᵦᵧᵾ ᵷ ᵧᵾᵬᵪᵗᵾ ᵴᵾᵿᵙ 

ᵱᵺ ᵷᵾᵺ ᵱᶋᵞᵪᵾᵰᵾ ᵪᶈ ᵑᵗ ᵺᵅᵲᵜᵪᵾᵗᶋ ᵦᵾᵷ b ᵪᶁᵺᶂᵜᶀᵰᵾ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ 

ᶦ..ɨ.ɥ  ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵗᶋᵹ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  χ ᵙᵲ ᵗᵾᵱ ᵬᵾᵿᵴᵗᵾ ᵷᵾ ᵺᶋ ᵴᶇ ᵦᶋᵗᶇᵗᶋ ᵪᵙᵲ ᵦᵲᶀᵱ u ᵾᵺ ᵷ ᵺᵰ ᵷᵱ ᵺᵿᵰᵿᵦᵗᶋ ᵲᶋᵻᵷᵲᵰᵾ ᵑᵗ 

ᵘᵾᵺ ᵷ ᵗᶋᵹᵗᶋ ᵧᵾᵬᵪᵾ ᵙ ᵲᵪᶇ ᵝ ᶟ ᵋ  ᵗᶋᵹᵰᵾ ᵘᵾᵺ ᵷ ᶇ ᵰᵾ ᵗᵾᵱ ᵰ ᵺᵅᵜᵾᵴᵪ ᵙᵪ  ᵜᵾᵻᵪᶇ ᵇ ᵱ ᵺᵅᵚ 

ᵺᵅ ᵧᵾᵻ ᵗᶋ ᵺᵻᵱᶋᵙ ᵴᵙᵾᵱᵦ ᵇ ᵱ ᵬᵿᵻᵜᵾᵪ ᵯᵑᵗᵾ ᶋᵦ ᵦᵧᵾ ᵺᵻᵱᶋᵙᵗᶋ ᵇᵬᶇᵾ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ ᵺᶋ ᵗᶋᵹᵗᶋ 

ᵲᵗᵰ ᵗᶇᵷᵴ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ ᵮ ᵪᵰᵾ ᵰᵾ  ᵘᵜ  ᵙ ᵲᵪᶇ ᵝ ᶟ ᵪᵙᵲ ᵗᵾᵱ ᵬᵾᵿᵴᵗᵾᵴᶇ ᵈᵄᵭᶈ ᵷᵾ 

ᵈ ᵪᶋ ᵿᵪᵨ ᵸᵪᵰᵾ ᵘᵾᵺ ᵷ ᵺᵰ ᵷᵱ ᵺᵿᵰᵿᵦᵴᶇ ᵺᶋ ᵗᶋᵹ ᵺᵅᵜᵾᵴᵪ ᵿᵪᵨ ᵿᵸᵗᵾ ᵑᵗ ᵷᵹ ᵿᵯ  ᵦᵱᵾᵲ ᵙ ᵲ ᵗᶋᵹᵗᶋ 

ᵬ ᵲᵜᵾᵴᵪ ᵦᵧᵾ ᵷ ᵧᵾᵬᵪ ᵙᵪ ᵝ ᶟ  

ᶦ..ɨ.ɨ  ᵺᵅ ᵧᵾᵙᵦ ᵰᵦᵾ ᵇᵿᵯᵷᶃᵿ   

ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  u ᵾᵪᶇᵬᵾᵪᶀ,ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ ᵮ ᵪᵗᵾ ᵴᵾᵿᵙ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵲ χᴝ ᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, 

ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵸᵾᵘᵾᵗᶋ ᵸᵾᵘᵾ ᵴᵙᵾᵱᵦ ᵋᵬᵯᶋ ᵾ ᵺᵿᵰᵿᵦ ᵲ ᵇ ᵱ ᵺ ᵷᵿ ᵩᵦ ᵺᵅ ᵧᵾᵻ ᵗᶋ 

ᵺᵅ ᵧᵾᵙᵦ ᵰᵦᵾ ᵇᵿᵯᵷᶃᵿ ᵗᵾ ᵴᵾᵿᵙ ᵿᵪᵱᵿᵰᵦ ᵬᵰᵾ ᵰᵦᵾ ᵇᵿᵯᵷᶃᵿ ᵗᵾ ᵗᵾᵱ ᵰᵻ  ᵺᵅᵜᵾᵴᵪ ᵙ ᵲᵪᶁ ᵇ ᵱ ᵦᶈ 

ᵈᵷ ᵱᵗ ᵬᵝ  ᶟ ᵱᵺᵗᵾ ᵴᵾᵿᵙ  ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵺᵅᵲᵜᵪᵾᵙᵦ ᵰᵦᵾ ᵇᵿᵯᵷᶃᵿ ᵗᵾ ᵈᵷᵷ ᵱᵗᵦᵾᵻ ᵗᶋ ᵬᵿᵻᵜᵾᵪ 

ᵙ ᵲᵪᶁ ᵞ ᵲᶀ ᵝ ᶟ ᵺᶀᵬ ᵻ ᵦᵾ ᵦᵲᵥ, ᵿᵷᵿᵩ ᵰᶈ ᶀ ᵾᵪ ᵲ ᵷᶃᵿ  ᵋ ᵰᶁᵘ β ᵾᵿᵴᵰ ᵴᵙᵾᵱᵦ ᵿᵷᵿᵯ  ᵗᵿᵺᵰᵗᵾ 

ᵺᵜᶇᵦᵪᵾᵰᶂᵴᵗ ᵗᶃᵱᵾᵗᵴᵾᵬᵻ  ᵰᵦᵾ ᵇᵿᵯᵷᶃᵿ ᵗᵾ ᵴᵾᵿᵙ ᵇᵮᵴ ᵷᵪ ᵙ ᵲᵪᶁ ᵬᵪ  ᵋᵬᵾᵱᵻ  ᵪᶍᶟ  

ᵺᵾᵰᵱᵦᵱᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵺᵅ ᵧᵾᵙᵦ ᵰᵦᵾ ᵇᵿᵯᵷᶃᵿ ᵗᵾ ᵴᵾᵿᵙ ᵿᵪ  ᵗᵾᵱ ᵰᵻ ᵗᶋ ᵿᵪᵱᵿᵰᵦ ᵲ ᵈᵷᵿᵩᵗ 

ᵬᵰᵾ ᵱᶋᵞᵪᵾ ᵙᵪ , ᵺᵅᵜᵾᵴᵪ ᵲ ᵷ ᵧᵾᵬᵪ ᵙᵪ  ᵈᵷ ᵱᵗ ᵝ ᶟ  

¶ ᵦᵾᵴᶀᵰ, ᵗᵾᵱ ᵸᵾᵴᵾ ᵲ ᵺᶇᵿᵰᵪᵾᵲ  

- ᵘᵾᵪᶇᵬᵾᵪᶀ ᵉᵿ ᵞᵿᵪᵱᵲ, ᵺᵷ ᵉᵿ ᵞᵿᵪᵱᵲ, ᵴ ᵮᵲ, ᵘᵾᵪᶇᵬᵾᵪᶀ ᵦᵧᵾ ᵺᵲᵺᵭᵾᵉ ᵡᶇ ᵿᵺᵱᵪ (ᵘᵾᵬᵾᵺᵡᶇ), ᵾᵿᵰᵥ ᵰᵰ ᵦ 



ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ                                                                       ᵬᶇ γχ . 92 

 

ᵗᵾᵱ ᵗᵦᵾ  (ᵿᵯᵑᵰᵣ ᵴᶁ) ᵦᵧᵾ ᵇ ᵱ ᵾᵿᵮᵿᵩᵗᵻ ᵗᵾ ᵴᵾᵿᵙ ᵺᵰᵗᵾᵿᵴᵪ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ  ᵲ  ᵷ ᵝᵦᵾ 

(ᵘᵾᵺ ᵷ)  ᵱᶋᵞᵪᵾ ᵿᵮᵿᵩ ᵺ ᵮᵿ ᵩ ᵦᵾᵿᵴᵰ 

- ᵷᵾᵺ ᵿᵪ ᵲᵗ, ᵺᵲᵺᵭᵾᵉ ᵗᵾᵱ ᵗᵦᵾ , ᵰᵿᵻᵴᵾ ᵗᵾᵱ ᵗᵦᵾ  ᵦᵧᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵷᵾᵺ ᵺᵅᵙ ᵺ ᵮᵿ ᵩᵦ ᵗᵰ ᵜᵾ ᵲ 

ᵻ ᵗᵾ ᵴᵾᵿᵙ ᵺᵜᶇᵦᵪᵾ ᵰᶂᵴᵗ ᵦᵾᵿᵴᵰ 

- ᵋᵬᵯᶋ ᵾ ᵺᵿᵰᵿᵦᵗᵾ ᵬᵨᵾᵿᵩᵗᵾᵲᶀ, ᵗᵰ ᵜᵾ ᵲ ᵦᵧᵾ ᵇ ᵱ ᵺᶇᵷᵾᵺᵅᵙ ᵺ ᵮᵿ ᵩᵦᵻ ᵗᵾ ᵴᵾᵿᵙ ᵷ ᵧᵾᵬᵪ, ᵪᶇᵦᶃ ᵷ 

ᵿᵷᵗᵾᵺ, ᵺᶀᵬ ᵦᵧᵾ ᵰᵦᵾ ᵇᵿᵯᵷᶃᵿ ᵗᵾ β ᵾᵴᶀᵰ 

- ᵴᶇᵘᵾ ᵬᵾᵴᵪ ᵲ ᵴᶇᵘᵾ ᵷ ᵧᵾᵬᵪ ᵦᵾᵿᵴᵰᵻ 

- ᵰᵿᵻᵴᵾ ᵬᵨᵾᵿᵩᵗᵾ ᵲᵻ ᵗᵾ ᵴᵾᵿᵙ ᵪᶇᵦᶃ ᵷ ᵿᵷᵗᵾᵺ ᵦᵧᵾ ᵈᵱᶋᵞᵪᵾ ᵷ ᵧᵾᵬᵪ ᵺ ᵮᵿ ᵩ ᵦᵾᵿᵴᵰ 

- ᵴᶈᵿ ᵙ ᵺᵰᵾᵪᵦᵾ ᵲ ᵺᵾᵰᵾᵿᵞᵗ ᵺᵰᵾᵷᶇᵿᵺᵦᵾ ᵺ ᵮᵿ ᵩ ᵦᵾᵿᵴᵰᵻ 

- ᵞᵴᵷᵾᵱᶁ ᵬ ᵲᵷᵦ ᵪ, ᵿᵷᵬᵨ ᵷ ᵧᵾᵬᵪ ᵲ ᵈᵬᵦᵗᵾᵿᵴᵪ ᵇᵷ ᵧᵾᵰᵾ ᵘᵾᵪᶇᵬᵾᵪ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ  

ᵈᵱᶋᵞᵪᵾᵻ ᵗᶋ ᵺᵅᵜᵾᵴᵪᵲ ᵷ ᵧᵾᵬᵪᵗᵾ ᵋᵬᵾᵱ, ᵺᶀᵬ ᵦᵧᵾ ᵦᵱᵾᵲᶀ ᵺ ᵷᵿ ᵩ ᵦᵾᵿᵴᵰᵻ 

- NWASH MIS t ᶋ ᵱᶋᵙ, ᵯᵾᵷᵗᵾ ᵲ ᵋᵬᵱᶋᵙ, ᵺᵅᵜᵾᵴᵪ ᵲ ᵇ ᵱᵾᵷᵿᵩᵗ ᵙᵪ ᵗᵾ ᵴᵾᵿᵙ ᵿᵷᵥ ᵷᵪᵾᵋᵪ 

ᵺ ᵷᵿ ᵩᵦ ᵾᵿᵷᵿᵩᵗ, ᵺᵷᵗ ᵷᵾ ᵙᵥᵗᵻ ᵗᵾ ᵴᵾᵿᵙ ᵦᵾᵿᵴᵰ 

- WASH Plan ᵬ ᵲᵰᵾᵞ ᵪᵗᵾ ᵴᵾᵿᵙ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ  ᵲ  ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵸᵾᵘᵾᵗᵾ ᵗᵰ ᵜᵾᵲᶀ, ᵾᵿᵷᵿᵩᵗ 

ᵲ ᵷᵾᵺ ᵷᵾᵺ ᵿᵪ ᵲᵗᵗᵾ ᵴᵾᵿᵙ ᵦᵾᵿᵴᵰ 

- ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵗᵾ ᵬᵨᵾᵿᵩᵗᵾᵲᶀᵻ ᵗᵾ ᵴᵾᵿᵙ ᵈᵷᵿᵩᵗ ᵇ ᵱᵾᵷᵿᵩᵗ ᵲ ᵙᵿᵦ ᵺᵿᵰᵾ ᵺ ᵮᵿ ᵩ ᵗᵾᵱ ᵸᵾᵴᵾ, ᵙᶋᵿ  

ᵲ ᵺᶇᵿᵰᵪᵾᵲᵻ 

- ᵋᵬᵯᶋ ᵾ ᵺᵿᵰᵿᵦᵗᵾ ᵬᵨᵾᵿᵩᵗᵾᵲᶀ ᵴᵾᵿᵙ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ  ᵲ  ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ ᵇ ᵱᵾᵷᵿᵩᵗ ᵲ 

ᵺᵷ ᵥᵮᵾᵡ ᵾ  ᵺᶂᵜᵪᵾ ᵲ ᵦ ᵱᵾᵅᵗᵻ ᵗᶋ ᵦᶁᵿᵦ ᵺᵿᵻᵦ ᵗᵾᵱ ᵸᵾᵴᵾ, ᵙᶋᵿ  ᵲ ᵺᶇᵿᵰᵪᵾᵲᵻ   

- ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) t ᵰ ᵜᵾᵲᶀ ᵦᵧᵾ ᵾᵿᵷᵿᵩᵗᵻ ᵗᶋ ᵴᵾᵿᵙ ᵿᵸᵗ ᵿᵸv ᵦᵾᵴᶀᵰ 

¶ ᵺᵰᶁᵨᵾᵱ ᵲ ᵺᵅ ᵧᵾᵙᵦ ᵺᵜᶇᵦᵪᵾᵰᶂᵴᵗ ᵗᵾᵱ ᵰ  

- ᵺᵰᶁᵨᵾᵱ ᵦᵲᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ ᵺ ᵮᵿ ᵩ ᵞᵪᵜᶇᵦᵪᵾᵰᶂᵴᵗ ᵗᵾᵱ ᵰᵻ , ᵘᵾᵪᶇᵬᵾᵪᶀ ᵰᶂᵴ ᵺᵅᵲᵥ, 

ᵘᵾᵪᶇᵬᵾᵪᶀᵴᵾᵊ ᵸᶁ  ᵷᵪᵾᵋᵪᶇ ᵋᵬᵾᵱᵻ , ᵭᶋᵻᶋᵲ ᵷ ᵧᵾᵬᵪᵗᵾ ᵇ ᵱᵾᵺ ᵦᵧᵾ ᵋᵬᵾᵱᵻ , ᵬᶂᵥ  ᵺᵲᵺᵭᵾᵉᵗᵾ ᵺᶂᵜᵗᵻ  

ᵺ ᵮᵿ ᵩ ᵺᵰᶁᵨᵾᵱᵰᵾ ᵞᵾᵪᵗᵾ ᵲ ᵲ ᵺᵜᶇᵦᵪᵾ ᵈ ᵨ  

- ᵿᵷᵿᵯ  ᵨᵷᵺᵻ  ᵰᵪᵾᵋᵪᶇ ᵲ ᵱᶋ ᵇᵷᵺᵲᵴᵾᵊ ᵺᵰᶁᵨᵾᵱ ᵦᵲᵰᵾ ᵜᶇᵦᵪᵾᵰᶂᵴᵗ ᵺ ᵨᶇᵸᵻ  ᵷᵾᵻ ᵙᵪ  ᵋᵬᵱᶋᵙ ᵙᵪ  ᶟ 

- ᵷᵾᵣ  ᵦᵲᵰᵾ ᵞᵪ ᵿᵦᵿᵪᵿᵩᵻ ᵺᵅᵙ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ  ᵲ  ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ ᵲ ᵱᵺᵗᵾ ᵦ ᵱᵾᵅᵗ ᵦᵧᵾ 

ᵺᶂᵜᵪᵾᵻ ᵦᶁᵿᵦᵗᵲᵥ ᵲ ᵺᶋ ᵱᶋᵞᵪᵾᵗᶋ ᵺᵰᶁᵿᵜᵦ ᵋᵬᵱᶋᵙ ᵺ ᵷᵿ ᵩ ᵺᵜᶇᵦᵪᵾᵰᶂᵴᵗ ᵗᵾᵱ ᵰᵻ 

¶ ᵬᵲᶀv ᵗᵾᵱ ᵰᵻ   

- ᵬᵾᵪᶀ ᵬᵲᶀᵥ (ᵬᵾᵪᶀ ᵿᵬᵋᵪ ᵱᶋ ᵱ ᵝ ᵝᶈᵪ) ᵲ ᵺᶋ ᵺ ᵮ ᵩᶀ ᵦᵾᵴᶀᵰᵻ 

- ᵈᵱᶋᵞᵪᵾ ᵺ ᵬ  ᵯᵑᵬᵿᵝ ᵲ ᵗᵾᵱᵾ ᵷᵱᵪ ᵜᵲᵥᵰᶈ ᵬᵿᵪ ᵙ ᵲᵪᶇ ᵺᵾᵷ ᵞᵿᵪᵗ ᵺᶁᵪᶁᵷᵾᵉ, ᵺᵾᵷ ᵞᵿᵪᵗ ᵺᵾᵰᵾᵿᵞᵗ ᵇᵿᵣᵡ 

(Public Social Audit) 

¶ ᵺᵲᵺᵭᵾᵉ ᵨᵸ ᵪᶀ,ᵰᵻᶋ ᵺᵷ  

- ᵿᵷᵿᵯ  ᵨᶀᵷᵺ, ᵋ ᵺᵷ ᵦᵧᵾ ᵰᵻᶋ ᵺᵷᵻ ᵰᵾ ᵙ ᵲᵪᶇ ᵨᵸ ᵪᶀ 

- ᵺᵲᵺᵭᵾᵉ ᵲᶇᵴᶀ  (Rally) d ᵨᶀ 

¶ ᵇᵷᵴᶋᵗᵪ ᵰᵥ  
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- ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾᵗᶋ ᶇᵰᵾ ᵋᵨᵾᵻᵲᵥᶀᵱ ᵯᵑᵗᵾ ᵧᵴ ᵦᵧᵾ ᵈᵱᶋᵞᵪᵾᵻ ᵗᶋ ᵇᵷᵴᶋᵗᵪ ᵰᵥ 

(ᵋᵬᵯᶋ ᵾ ᵺᵿᵰᵿᵦ ᵬᵨᵾᵿᵩᵗᵾᵲᶀ ᵦᵧᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵬᵨᵾᵿᵩᵗᵾᵲᶀᵻ ᵗᵾ ᵴᵾᵿᵙ) 

¶ ᵷ- ᵴᶇᵘᵾᵞᶋᵘᵾ ᵇ ᵱᵾᵺ  

- ᵺᵰᶁᵨᵾᵱᵺᵅᵙᵗᶋ ᵺ ᵮ ᵩ ᵲ ᵺᵰᶁᵨᵾᵱᵰᵾ ᵦ ᵱᵾᵅᵗ ᵦᵧᵾ ᵺᶂᵜᵪᵾᵻ  ᵺᵅᵗᵴᵪ ᵙᵪ  ᵈᵷ ᵱᵗ ᵬᵪ  ᵿᵷᵿᵯ  ᵗᵿᵺᵰᵗᵾ 

ᵦᵾᵿᵴᵰᵻ ; ᵞ ᵦᶈ- ᵺᵻᵯᵾᵿᵙᵦᵾᵰᶂᵴᵗ ᵴᶇᵘᵾᵞᶋᵘᵾ, ᵯᵾᵷᵗᵾᵲᶀ ᵺᵅᵜᵾᵲ ᵲ ᵷᵾᵦᵾ  ᵦᵧᵾ ᵺᵅᵟᶌᵦᵾ ᵺᶀᵬ, ᵪᶇᵦᶃ ᵷ ᵿᵷᵗᵾᵺ 

ᵈᵨᶀ 

 ɪ.ɩ.   ᵇᵪᶁᵙᵰᵪ ᵺᵅᵱ ᵗᶋ ᵧᵾᵬᵪᵾ ᵲ ᵿᵪᵱᵿᵰᵦ ᵇᵪᶁᵙᵰᵪ ᵱᶋᵞᵪᵾ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵲ ᵷᵣᵾ ᵦᵻᵰᵾ ᵱᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ  ᵲ  ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ ᵗᵾᵱᵾ ᵷᵱᵪ ᵲ b ᵪᶁᵙᵰᵪᵗᵾ 

ᵿᵪᵿ ᵦ ᵑᵗ ᵇᵪᶁᵙᵰᵪ ᵥᵾᵴᶀ  ᵧᵾᵬᵪᵾ ᵙ ᵲᵪᶇᵝ ᶟ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ β ᵻᵗᵾ ᵘᵾᵺ ᵷ ᵗᶃᵱᵾᵗᵴᵾᵬᵻ ᵗᵾ ᵈᵷᵿᵩᵗ 

ᵇᵪᶁᵙᵰᵾᵪ ᵙᵪ  ᵿᵞ ᵰᶇᵷᵾᵲᶀᵗᵾ ᵴᵾᵿᵙ ᵪᵙᵲ ᵗᵾᵱ ᵬᵾᵿᵴᵗᵾᵴᶇ ᵷᵾ ᵪᵙᵲ ᵦᵲᶀᵱ ᵘᵾᵺ ᵷ ᵺᵰ ᵷᵱ ᵺᵿᵰᵿᵦᵴᶇ ᵑᵗ ᵇᵪᶁᵙᵰᵪ 

ᵗᵾᵱ ᵨᵴ ᵙᵢᵪ ᵙᵪ  ᵺ ᶇᵝ ᶟ ᵺᶋᵻᶀ ᵇᵪᶁ ᵬ  ᵷᵣᵾ ᵲ ᵺᵰᶁᵨᵾᵱ ᵦᵲᵰᵾ ᵬᵿᵪ ᵗᵾᵱ ᵨᵴ ᵙᵢᵪ ᵙᵪ  ᵺ ᵗᵪᶇᵝ ᶟ ᵗᵾᵱ ᵨᵴᵰᵾ 

ᵷᵣᵾᵗᵾ ᵞᵪ ᵿᵦᵿᵪᵿᵩ ᵺᵿᵻᵦ ᵲᵾᵞᵿᵪᵿᵦᵗ ρ ᵴᵗᵾ ᵺᵨ ᵱ, ᵪᵾᵙ ᵲᵗ ᵺᵰᵾᵞ, ᵿᵸᵾ, ᵷᵾ ᵧ ŋ ᵷᵅ ᵺᵅᵜᵾᵲ ᶇᵮᵾᵡ 

ᵈᵷ ᵱᵗ ᵿᵦᵪᶀᵿᵩ ᵺᵰᵾᵷᶇᵺ ᵪ ᵺ ᶇᵝᵪᶍ ᶟ  

ᵇᵪᶁᵙᵰᵪᵗᵾ ᵴᵾᵿᵙ ᵙᵢᶀᵦ ᵺᵰ ᵷᵱ ᵺᵿᵰᵿᵦ ᵷᵾ ᵗᵾᵱ ᵨᵴᵴᶇ ᵘᵾᵺ ᵷ ᵱᶋᵞᵪᵾᵰᵾ ᵺᵰᵾᵷᶇᵺ ᵗᶃᵱᵾᵗᵴᵾᵬᵻ ᵗᶋ ᵴᶇᵘᵾᵞᶋᵘᵾ 

ᵦᵧᵾ ᵇᵷᵴᶋᵗᵪ ᵙᵪ ᵝ ᶟ ᵱᵺᵗᵾ ᵴᵾᵿᵙ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾ ᵗᵾᵱ ᵰ ᵇᵪᶁᵙᵰᵪᵗᵾ ᵋ ᶇ ᵱ, ᵗᶃᵱᵾ ᵦᵧᵾ 

ᵯᵾᵷ ᵺ ᵷᵿ ᵩ ᵈᵩᵾᵲᵯᶂᵦ ᵺᶂᵜᵗᵻ ᵗᶋ ᵿᵷᵗᵾᵺ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ ᵇᵪᶁᵙᵰᵪ ᵺᶂᵜᵗᵻ  ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ 

ᵷ ᵝᵦᵾ ᵺ ᵷᵿ ᵩ ᵪᶀᵿᵦ, ᵿᵪᵱᵰ, ᵰᵾᵙ ᵨᵸ ᵪ, ᵘᵾᵺ ᵷ ᵺᵅᵲᵜᵪᵾ ᵲ ᵺ ᵷᵿ ᵩᵦ ᵱᶋᵞᵪᵾᵗᶋ ᵋ ᶇ ᵱ ᵲ ᵗᵾᵱ ᵬ ᵿᵦᵗᵾ 

ᵈᵩᵾᵲᵰᵾ ᵦᵱᵾᵲ ᵙ ᵲᵑᵗᵾ ᵪᶍ ᶟ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ, ᵧᵾᵿᵪᵱ ᵋᵬᵯᶋ ᵾ ᵺᵿᵰᵿᵦ, ᵋᵬᵯᶋ ᵾ ᵦᵧᵾ ᵇ ᵱ ᵿᵪᵗᵾᵱᵻ ᵾᵲᵾ 

ᵺᵅᵜᵾᵿᵴᵦ ᵘᵾᵺ ᵷ ᵗᶃᵱᵾᵗᵴᵾᵬᵻ ᵗᶋ ᵇᵪᶁᵙᵰᵪ ᵪᵾᵙ ᵲᵗ ᵺᵰᵾᵞ ᵴᵙᵾᵱᵦᵗᶋ ᵋᵬᵿ ᵧᵿᵦᵰᵾ ᵙ ᵲᵪᶇᵝ ᶟ  

ᵇᵪᶁᵙᵰᵪ β ᵧᵾ ᵰᶂ ᵱᵾ ᵗᵪᵗᵾ ᵿᵷᵿᵩᵻ ᵰᵾ ᵷᵆᵇᵪᶁᵙᵰᵪ, ᵺᵻᵯᵾᵿᵙᵦᵾ ᵰᵗ b ᵪᶁᵙᵰᵪ ᵲ ᵺᵅᵱᶁ b ᵪᶁᵙᵰᵪ d  ρ

ᵇᵷᵴ ᵷᵪ ᴝ ᵲᵪᶇᵝ ɜ t ᵾᵱ ᵰ ᵺ ᵾᵴᵪ ᴝ  χb ᵱ ᵿᵪᵗᵾᵱ, ᵿᵷᵗᵾᵺ ᵺᵾᵟᶇᵨᵾᵲ ᵷᵾ ᵷᵾ  ᵱ ᵺᵅ ᵧᵾᵻ ᵮᵾᵡ ᵺᶇᵷᵾ ᵿᵴ ə

ᵺᵅᵜᵾᵴᵪ ᴝ ᵲᵑᵗᶋ t ᵾᵱ ᵰᵴᶇ ᵬᵾᵲᶇᵗᶋ ᵯᵾᵷᵗᶋ ᵰᶂ ᵱᵾ ᵗᵪ ᵬᵿ χᵺᵰᵱ ᵺᵰᵱᵰᵾ ᴝ ᵲᵪᶇᵝ ɜ ᵰᶂ ᵱᵾ ᵗᵪᵗᶋ ᵺ ᵨᵯ ᵰᵾ 

ᵈᵱᶋᵞᵪᵾᵗᶋ ɛ ᶇ ᵱ ᵲ ᵺᵰᵱᵾᵷᵿᵩᵗᶋ d ᵩᵾᵲᵰᵾ ᵰ ᵱᵾᵷᵿᵩ β ᵧᵾ b ᵿ ᵦᵰ ᵰᶁ ᵱᵾᵛᶍ  χtᶃᵱᵾᵗᵴᵾᵬᵻ ᵬᵿ χb ᵪᶁᵙᵰᵪᵗᶈ 

ᵿᵷᵿᵩ β ᵧᵾ ᵬ ᵿᵦ b ᵪᶁ ᵬ ᴝ ᵲᵪᶇᵝᶟ 

ᵘᵾᵺ ᵷ ᵱᶋᵞᵪᵾ ᵗᵾᵱᵾ ᵷᵱᵪ ᵇᵪᶁᵙᵰᵪ ᵰᶁ ᵱᵦᵆ ᵦᶀᵪ ᵦᵻᵗᶋ ᵪᶇᵝ ᶟ  

¶ ᵺᵰᶁᵨᵾᵱ ᵦᵲᵆ ᵺᵰᶁᵨᵾᵱ ᵈᵄᵭᶈ, ᵺᵅᵚ ᵺᵅ ᵧᵾᵻ  ᵞ ᵦᶈ ᵿᵷ ᵾᵴᵱ, ᵺᵾᵷ ᵞᵿᵪᵗ ᵸᶌᵜᵾᵴᵱ ᵺᵅᵜᵾᵴᵪ ᵷᵾ ᵷ ᵧᵾᵬᵪ ᵺᵿᵰᵿᵦ, 

ᵷᵾ ᵧ ᵺᵅ ᵧᵾᵻ 

¶ ᵷᵣᵾ ᵦᵲᵆ ᵷᵣᵾ ᵞᵪ ᵿᵦᵪᶀᵿᵩ ᵷᵾ ᵷᵣᵾ ᵦᵲᶀᵱ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ ᵺᵰ ᵷᵱ ᵺᵿᵰᵿᵦ  

¶ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵦᵲᵆ ᵋᵬ- ᵰᶁᵘᵗᶋ ᵺᵅᵱᶋᵞᵗ ᵷᵰᵾ ᵲᵻᶇᵗᶋ ᵇᵪᶁᵙᵰᵪ ᵺᵿᵰᵿᵦᵴᶇ ᵬᵿᵪ ᵘᵾᵺ ᵷᵰᵾ ᵦᵾᵷ ᵙ ᵲᵑᵗᵾ 

ᵗᶃᵱᵾᵗᵴᵾᵬᵻ  ᵺᵅᵜᵾᵴᵪ, ᵯᵾᵷᵗᵾᵲᶀ ᵗᵾᵱᵾ ᵷᵱᵪ ᵦᵧᵾ ᵺᶂᵜᵗᵻ  ᵺᵰᵱᵰᶈ ᵻᵾᵿᵺᵴ ᵙᵲᶇ ᵪᵙᵲᶇᵗᶋ ᵺ ᵷ ᵩᵰᵾ ᵿᵪᵱᵿᵰᵦ 

ᵇᵪᶁᵙᵰᵪ ᵙᵪ  ᵷ ᵧᵾ ᵿᵰᵴᵾᵉᵪᶇ ᵝ ᶟ ᵺᶋ ᵗᵾᵱ ᵰᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵦᵲᶀᵱ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ ᵺᵰ ᵷᵱ 

ᵺᵿᵰᵿᵦᵴᶇ ᵈᵷ ᵱᵗᵦᵾᵗᵾ ᵈᵩᵾᵲᵰᵾ ᵺᵷᶈ ᵺᵻᵱᶋᵙ ᵨᵾᵪ ᵙᵪ  ᵷᵾᵦᵾᵷᵲᵥ ᵿᵰᵴᵾᵋᵪᶇ ᵝ ᶟ 

 ɪ.ɪ.  ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ  ᵲ  ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)  ᵱᶋᵞᵪᵾᵗᶋ ᵿᵪᵱᵿᵰᵦ ᵲ ᵺᵰᵱᵮ  ᵬ ᵲᵰᵾᵞ ᵪ 

ᵷ ᵧᵾ 

ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵾᵲᵾ ᵿᵪᵰᵾ ᵥ ᵙ ᵲᵑᵗᶋ ᵱᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ  ᵲ  ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ ᵻᵲᶇᵗ ᶦ 

ᵷᵹ ᵰᵾ ᵬᶁᵪᵲᵾᵷᵴᶋᵗᵪ ᵲ ᵬ ᵲᵰᵾᵞ ᵪ ᵙ ᵲ ᵝ ᶟ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾᵗᶋ ᶇᵰᵾ ᶦ ᵷᵹ ᵗᶋ ᵇᵷᵩᶀᵰᵾ 

ᵯᵑᵗᵾ ᵬ ᵲᵷᵦ ᵪᵴᵾᵊ ᵇ ᵱᵷᵿᵩᵗ ᵙ ᵲ ᵺᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ  ᵲ  ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵴᶇ ᵦᶋᵗᶇᵗᶋ ᵴ ᵱ ᵲ 

ᵗᵾᵱ ᵰᵻ  ᵬᶁᵲᵾ ᵙᵪ  ᵗᶇ ᵗᵿᵦ ᵯᶌᵿᵦᵗ, ᵿᵷᵿ ᵱ ᵲ ᵰᵾᵪᵷ ᶋᵦᵗᶋ ᵈᵷ ᵱᵗᵦᵾ ᵬᵨ ᵝ ᵺᶋ ᵗᶋ ᵬᵿᵪ ᵬᶁᵪᵲᵾᵷᵴᶋᵗᵪ ᵙ ᵲ 



ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ                                                                       ᵬᶇ γχ . 94 

 

ᵨ ᵦᵷᶇᵞᶀᵗᵲᵥ ᵙ ᵲ ᵝ ᶟ ᵺᶋ ᵘᵾᵺ ᵷ ᵱᶋᵞᵪᵾ ᵬ ᵲᵰᵾᵞ ᵪ ᵪᵙᵲ ᵗᵾᵱ ᵬᵾᵿᵴᵗᵾᵴᶇ ᵿᵪᵥ ᵱ ᵙᵲᶇ ᵇᵪᶁᵺᵾᵲ ᵪᵙᵲ ᵦᵲᶀᵱ 

ᵇᵪᶁᵙᵰᵪ ᵗᵾᵱ ᵨᵴ ᵷᵾ ᵘᵾᵺ ᵷ ᵺᵰ ᵷᵱ ᵺᵿᵰᵿᵦᵗᶋ ᵿᵺᵭᵾ ᵲᵺᵰᵾ ᵙ ᵲᵪᶇᵝ ᵲ ᵪᵙᵲ ᵗᵾᵱ ᵬᵾᵿᵴᵗᵾᵗᶋ ᵮᶈᵢᵗᵮᵾᵡ ᵬᵾ ᵲᵦ 

ᵙ ᵲᵪᶇᵝ ᶟ 

ᵱᵺᵮᵾᵻᶇᵗ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ  ᵲ  ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵗᶋ ᵿᵪᵱᵿᵰᵦ β ᵧᵾ d ᵷᵿᵩ t

ᵬ ᵲᵰᵾᵞ ᵪ ᴝ ᵪ ᵗᵾ ᵴᵾᵿᵙ u ᵾᵺ ᵷ ᵺᵰ ᵷᵱ ᵺᵿᵰᵿᵦ ŋ ᵷ ɑχ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵱᶋᵞᵪᵾ ᵿᵪᵰᵾ ᵥ ᵺᵿᵰᵿᵦᵗᶋ ᵿᵺᵭᵾ ᵲᵺᵰᵾ 

ᵈᵷ ᵱ tρ ᶇᵿᵘᵑ ᵮᵰᶋᵿᵞᵰ b ᵾᵷᵿᵩᵗ ᵷᵾ ᵬ ᵲᵰᵾᵞ ᵪ ᴝ ᵲᶇᵲ χ ᵙᵲ ᵗᵾᵱ ᵬᵾᵿᵴᵗᵾ ᵮᶈᵢᵗᵮᵾᵡ ᵬᵾ ᵲᵦ ᴝ ᵲᵪᶇᵝᶟ ᵱᵺ 

ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ  ᵲ  ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵗᶋ ᵲᵥᵪᶀᵿᵦᵗ ᵗᵾᵱ ᵻ ᵻᵾᵴᵗᶋ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵱᶋᵞᵪᵾᵺᵄᵙ 

ᵑᵗ ᵗᶃᵦ ᵙ ᵲ ᵗᵾᵱᵾ ᵷᵱᵪ ᵙ ᵲᵪᶇ β ɜ  ᵻᵲᶇᵗ ᵷᵹ  ᵱᶋᵞᵪᵾ ᵬ ᵲᵰᵾᵞ ᵪ ᵙ ᵲ ᵈᵷᵿᵩᵗ ᵬᵰᵾ ᵑᵗᵰᶁ ᵡ ᵷᵾ ᵹ ᵗ ᵴᵾᵙᵦ 

ᵿᵪᵗᵾ ᵪ ᵺ ᵗᵪᶇ ᵝ ᵲ ᵺᶋᵿᵻ ᵇᵪᶁ ᵬ ᵗᵾᵱᵾ ᵷᵱᵪ ᵙ ᵲᵪᶇ ᵝ ᶟ ᵺᶋ ᵗᵾ ᵴᵾᵿᵙ ᵱᵺ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ  ᵲ  ᵷ ᵝᵦᵾ 

(ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵰᵾ ᵺᵰᵾᵷᶇᵸ ᵯᵑᵗᵾ ᵱᵾᵗᵴᵾᵬᵻ ᵴᵾᵊ ᵿᵟ ᵗ ᵷᵾ ᵹ ᵗ ᵗᵾᵱ  ᵱᶋᵞᵪᵾᵻ ᵺᵄᵙ ᵈᵮ  ᴝ ᵲᵪᶇ β ᶟ 

ᵑᵗ ᵿᵷᵸᶇᵹ ᵿᵷ ᶀᵱ ᵷᵹ ᵰᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ  ᵲ  ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᶇᵰᵾ ᵙ ᵲᵪᶇ ᵿᵷ ᶀᵱ 

ᵷᵾᵻᵴᵾᵊ ᵱᶋ ᵗᵾᵰ ᵙᵨᵾ  ᵱᵾᵪ ᵨᵪᶁᵬᵪ  ᵝ  ɜ

ᵪᵙᵲᵬᵾᵿᵴᵗᵾ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ  ᵲ  ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵗᶋ ᵬᶁᵪᵲᵾᵷᵴᶋᵗᵪ, ᵬ ᵲᵰᵾᵞ ᵪ ᵲ ᵇ ᵱᵷᵿᵩᵗ 

ᵙᵪ ᵗᵾ ᵴᵾᵿᵙ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ u ᵾᵺ ᵷ ᵑᵗᵾᵉ ᵷᵾ ᵸᵾᵘᵾ ᵿᵞ ᵰᶇᵷᵾᵲ ᵪᶇᵝᵪᶍ ᵲ ᵱᵺᵗᵾ ᵴᵾᵿᵙ Focal Person, 

WASH Officer ᵷᵾ IT Officer ᵴᶇ  NWASH MIS ᵗᶋ ᵱᶋᵙ ᵦᵧᵾ ᵺᵅᵜᵾᵴᵪᵗᶋ ᵨᵦᵾ ᵻᵾᵿᵺᵴ ᵙᵲᶇᵗᶋ ᵪᶁᵬᵪ ᵝ 

 ɜ

ᵈᵷᵿᵩᵗ ᵬᶁᵪᵲᵾᵷᵴᶋᵗᵪ, ᵬ ᵲᵰᵾᵞ ᵪ ᵲ ᵇ ᵱᵾᵷᵿᵩᵗ ᵙᵪ ᵗᵾ ᵴᵾᵿᵙ ᵗᶁᵪᵗᶁᵪ ᵾᵷᵴᶀ, ᵺᶂᵜᵗ ᵦᵧᵾ ᵦ ᵱᵾᵅᵗᵻ  

ᵈᵷ ᵱᵗ ᵬᵨ ᵝ ᵺᶋ ᵗᶋ ᵬ  ᵬᵿᵻᵜᵾᵪ ᵺᵿᵻᵦ ᵇᵿᵯᵴᶇᵿᵘᵗᵲᵥ ᵇᵪᶁᵺᶂᵜᶀᵰᵾ ᵺᵅᵴ  ᵾᵷᵴᶀᵰᵾ ᵙ ᵲᵑᵗᶋᵝ ᶟ 

 ɪ.ᵻ.  ᵬᶂᵲᵗ ᵿᵷᵹᵱ ᵦᵧᵾ ᵺᵷᵾᵴᵻ  ᵲ ᵱᵺᵗᶋ ᵺᵅᵷᶋᵩᵪᵗᵾ ᵴᵾᵿᵙ ᵷ ᵧᵾ  

ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ ᵷ ᵝᵦᵾᵗᵾ ᵺ ᵷ ᵩᵰᵾ ᵦᵴ ᵋ ᵴᶇᵿᵘᵦ ᵬᶁᵲᵗ ᵿᵷᵹᵱ ᵷᵾ 

ᵺᵷᵾᵴᵻ ᵴᵾᵊ ᵬᵿᵪ ᵺ ᵮᶋᵩᵪ ᵙᵪ  ᵙ ᵲ ᵱᶋ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ  ᵲ  ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵰᵾ ᵺᵰᵾᵷᶇᵺ 

ᵙ ᵲᵑᵗᶋ ᵝ ᶟ 

 

.ɪᶧ.ᶢ.  ᵴᶈᵿ ᵙᵗ ᵺᵰᵾᵪᵦᵾ ᵦᵧᵾ ᵺᵾᵰᵾᵿᵞᵗ ᵺᵰᵾᵷᶇᵺᶀᵗᵲᵥ 

ᵱᵺ ᵘᵾᵺ ᵷ ᵱᶋᵞᵪᵾᵰᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵿᵯ ᵗᵾ ᵺᵷᶈ ᵞᵪᵦᵾᵴᵾᵊ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵦᵧᵾ ᵺᵲᵺᵭᵾᵉ ᵺᶇᵷᵾᵗᶋ ᵱᵾᵱᶋᵿᵜᵦ 

ᵿᵷᵦᵲᵥ ᵦᵧᵾ ᵋᵬᵯᶋᵙ ᵙᵪ ᵺᵷᵾᵴᵰᵾ ᵺᵰᶇᵦ ᵿᵷᵜᵾᵲ ᵬᶁᵱᵾ ᵑᵲ ᵱᶋᵞᵪᵾ ᵝᵪᶌᵡ β ᵧᵾ ᵗᵾᵱᵾ ᵷᵱᵪ ᵲ ᵰᵰ ᵦ ᵺᵅᵜᵾᵴᵪ 

ᵗᶃᵱᵾ ᵺᵾᵧᶈ χ ᶀᵿᵦ ᵿᵪᵰᵾ ᵥ ᵦᵻᵰᵾ ᵰᵿᵻᵴᵾ ᵲ ᵬᵝᵾᵣᶀ ᵬᵾ ᵲᵑᵗᵾ ᵺᵰᶁᵨᵾᵱᵻ ᵗᶋ ᵺᵅᵴ ᵦᵾᵴᵾᵊ ᵱᵾᵯᶂᵦᶀ ᵙ ᵲᵪᶇ  

ᵷ ᵧᵾ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ ᵱᶋᵞᵪᵾᵗᶋ ᵾᵧᵿᵰᵗ ᵗᵲᵥᵗᶋ ᵬᵿᵻᵴᶋ ᵸᵦ  ᵪᶈ ᵬᵝᵾᵣᶀ ᵬᵾᵲᶀᵑᵗᵾ ᵲ ᵻᵾᵴ ᵺ ᵰ ᵋᵬᵯᶋᵙᵗᶋ 

ᵇᵿᵩᵗᵾᵲᵮᵾᵡ ᵷᵿ ᵜᵦ ᵺᵰᶁᵨᵾᵱᵴᵾᵉ ᵾᵧᵿᵰᵗᵦᵾᵰᵾ ᵲᵾ ᶇ ᵋ ᵴᶇᵘ ᵙᵲᶇᵲ ᵞᵾᵦᶀ/ᵞᵪᵞᵾᵦᶀᵱ, ᵯᶌᵙᶋᵿᵴᵗ ᵲ ᵇᵿᵦ 

ᵙ ᵲᵷᶀᵗᶋ ᵗᵾᵲᵥᵴᶇ ᵮᵿ ᵜᵦᶀᵰᵾ ᵬᵲᶇᵗᵾ ᵺᵰᶁᵨᵾᵱᵻ ᵴᵾᵊ ᵬᵿᵻᵴᶋ ᵜᵲᵥᵰᵾ ᵪᶈ ᵗᵾᵱ ᵰᵻ  ᵦᵾᵷ ᵙ ᵲ ᵗᵾᵱᵾ ᵷᵱᵪᵰᵾ 

ᵞᵾᵪᶇ  ᵬ ᵲᵗ ᵬᵪᵾ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ  

ᵲᵾ ᵗᶋ ᵺᵅᵿᵷᵩᵾᵪᵰᵾ ᵪᶈ ᵷ ᵧᵾ ᵯ  ŋᵮᵰᶋᵿᵞᵰ ᵰᵿᵻᵴᵾᵴᵾᵊ ᵪᶀᵿᵦ ᵿᵪᵰᵾ ᵥ ᵦᵻᵰᵾ ᵈᵷ  ᵙᵲᵾᵋᵪᵗᵾ ᵴᵾᵿᵙ ɛᵬᵯᶋ ᵾ 

ᵺᵿᵰᵿᵦ ᵦᵧᵾ ᵇ ᵱ ᵿᵷᵿᵯ  ᵺᵿᵰᵿᵦᵻ ᵗᶋ ᵬᵨᵾᵿᵩᵗᵾᵲᶀᵰᵾ ᵰᵿᵻᵴᵾᵻ ᵗᶋ ᵇᵿᵪᵷᵾᵱ  ᵺᵅᵴ ᵦᵾᵗᶋ ᵪᶀᵿᵦᵗᵾ ᵇᵴᵾᵷᵾ 

ᵰᵿᵻᵴᵾ ᵰᶈ ᶀ ᵘᵾᵺ ᵷ ᵺᶇᵷᵾ ᵲ ᵺᵅᵲᵜᵪᵾ ᵿᵪᵰᵾ ᵥᵰᵾ ᵬᵿᵪ ᵿᵷᵺᶇᵹ ᵱᵾᵪ ρe ᵪᶇ β  ᶟ   

ᶦ.ᶧ.ᶣ ᵱᶋᵙᵗᵦᵾ  ᵰᶈ ᶀ ᵺᵅᵲᵜᵪᵾᵗᶋ ᵿᵪᵰᵾ ᵥ ᵱᶋᵞᵪᵾ 

ᵱᵺ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ  ᵲ  ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ t ᵾᵱᵾ ᵷᵱᵪᵗᶋ ᵿᵺᵴᵿᵺᵴᵾᵰᵾ ᵿᵪᵰᵾ ᵥ ᵪᶇ ᵺ ᵬᶂᵥ 

ᵘᵾᵪᶇᵬᵾᵪᶀ β ᵧᵾ н ᶌᵜᵾᵴᵱᵗᵾ ᵺᵅᵲᵜᵪᵾᵻ ᵱᶋᵙᵗᵦᵾ ᵰᶈ ᶀ ᵪᶇᵝᵪᶍ ɜ ᵱᶋᵗᵦᵾ ᵰᶈ ᶀ ᵺᵅᵲᵜᵪᵾᵻ ᵗᶋ ᵿᵷ ᵦᶃᵦ ᵿᵷᵷᵲᵥ 



ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ                                                                       ᵬᶇ γχ . 95 

 

ᵦᵧᵾ н ᵦ ᵻ b ᵪᶁᵺᶂᵜᶀᵰᵾ ᵺᵅᵴ β  ɜ

 ɪ.ᵻ.ɨ  ᵿᵷᵬᵨ  γᶋᵿᵘᵰ  ᵷ ᵧᵾᵬᵪ   

ᵱᵺ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  ᵿᵷᵿᵷᵩ ᵗᵾᵲᵗᵾ ᵿᵷᵬᵨᵻ ᵗᶋ ᵺᵅᵯᵾᵷᵪᵾ ᵿᵷ ᵱᵰᵾᵪ ᵨᶇᵿᵘ ᵝ ᶟ ᵘᵣᶇᵲᶀ, ᵈᵙᵴᵾᵙᶀ, ᵯᶂᵗ ᵬ,  

ᵮᵾ ᵤ ᵬᵿᵻᵲᶋ ᵈᵨᶀ ᵿᵷᵬᵨᵻ  ᵷᵾᵲ ᵷᵾᵲ ᵨᶋᵻᶋᵲᶀ ᵲᵻᵪᶇ ᵜ ᵲ ᵗᵾ ᵿᵷᵬᵨᵻ  ᵪᶍᶟ ᵮᵾ ᵤ ᵬᵿᵻᵲᶋ, ᵯᶂᵗ ᵬ γ ᵦᵾ ᵢᶂᵴᵾ  

ᵗᶋᵬᵗᶋ ᵮᶇᵴᵾᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵲ ᵺᵲᵺᵭᵾᵉᵗᶋ ᶇᵰᵾ ᵢᶂᵴᶋ ᵇᵺᵲ ᵙᵪ  ᵙᵲᶇᵗᶋ ᵲ ᵷᵿ ᵧᵦ ᴝ  χᵪᵺᵗᶇᵰᵾ ᵿᵷᵬᵨᵴᶇ ᵯ ᵨᵾ 

ᵬᵿᵪ ᵱᵺ ᵬᵿᵝᵗᶋ ᵇᵺᵲᵴᶇ ᵞᵪᵦᵾᵗᶋ ᵱᵾᵪ ᵞᶋᵿᵘᵰᵰᵾ ᵬᵪ  ᵙᵲᶇᵗᶋ ᵸ ᵦ ᵋᵨᵾᵻᵲᵥᵻ  ᵝᵪᶍ ᶟ ᵱᵺᶈᵴᶇ ᵿᵷᵬᵨᵗᶋ  

ᵮᶇᵴᵾᵰᵾ ᵬᵪ  ᵈᵋᵪᶇ ᵺᵰ ᵱᵾᵴᵾᵊ ᵱᵾᵪᵰᵾ ᵲᵾᵿᵘ ᵬᶂᵷ  ᵦᵱᵾᵲᶀ ᵺᵿᵻᵦᵗᶋ ᵿᵷᵬᵨ ᵷ ᵧᵾᵬᵪ ᵱᶋᵞᵪᵾ ᵮᵪᵾᵉ ᵲᵾ ᶁ 

ᵇᵿᵪᵷᵾᵱ  ᵨᶇᵿᵘᵱᶋ ᶟ  

ᵱᶀ ᵱᵺᶈ ᵗᶁᵲᵾᵴᵾᵊ ᵱᵾᵪᵰᵾ ᵲᵾᵘᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵴᵾᵿᵙ ᵑᵗ ᵯᶈᵬᵲᶀ ᵱᶋᵞᵪᵾ (Contingency Plan) ᵗᶋ ᵘᵾᵗᵾ 

ᵦᵱᵾᵲ ᵙ ᵲ ᵇᵪᶁᵺᶂᵜᶀᵰᵾ ᵺᵅᵴ  ᵙ ᵲᵑᵗᶋ ᵝ ᶟ ᵱᵺ ᵱᶋᵞᵪᵾᵰᵾ ᵿᵷᵬᵨ ᵲ ᵈᵗᵿ ᵰᵗ ᵇᵷ ᵧᵾᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ 

ᵲ ᵷ ᵝᵦᵾᵗᶋ ᶇᵰᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵴᶇ ᵗ ᵦᶋ ᵲᵥᵪᶀᵿᵦ ᵇᵬᵪᵾᵋᵪᶇ, ᵗᶇ ᵗᶇ ᵗᶁᵲᵾᵗᶋ ᵇ ᶀᵰ ᵷ ᵧᵾᵬᵪ ᵙᵲᶇᵲ ᵲᵾ ᶇ ᵲ 

ᵈᵬ ᵗᶋ ᵇᵷ ᵧᵾᵰᵾ ᵗᵺᵲᶀ ᵺᵅᵷᶋᵩᵪ ᵙᵪ  ᵯ ᶇ ᵺᵰ  ᵘᵾᵗᵾᵗᶋ ᵨ ᵦᵾᵷᶇᵞᶀᵗᵲᵥ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ  

ᵘᵾᵪᶇᵬᵾᵪᶀ ᵲ ᵺᵲᵺᵭᵾᵉᵗᶋ ᶇᵰᵾ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵴᶇ ᵿᵷᵬᵨ ᵷ ᵧᵾᵬᵪ ᵞᶋᵿᵘᵰ ᵱᶂᵪᶀᵗᵲᵥᵗᵾ ᵴᵾᵿᵙ ᵋ ᵴᶇᵿᵘᵦ 

ᵗᵾᵱ ᵰᵻ  ᵿᵷᵿᵯ  ᵺᵾᵟᶇᵨᵾᵲ ᵦᵧᵾ ᵺᵲᶋᵗᵾᵲᵷᵾᵴᵾ ᵿᵪᵗᵾᵱᵻ ᵗᶋ ᵺᵰ ᵷᵱᵰᵾ ᵺᵅᵜᵾᵴᵪ ᴝ ᵲᵪᶇ ᵝᵪᶍ ᶟ ᵱᵺᵗᵾ ᵴᵾᵿᵙ 

ᵿᵪ  ᵗᶃᵱᵾᵗᵴᵾᵬᵻ ᵗᶋ ᵬᵿᵻᵜᵾᵪ ᵙ ᵲ ᵗᵾᵱᵾ ᵷᵱᵪᵗᵾ ᵴᵾᵿᵙ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵴᶇ ᵦ ᵬᵲᵦᵾ ᵨᶇᵘᵾᵋᵪᶇ ᵝ ᶟ 

¶ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ β ᵧᵾ ᵷᵣᵾ ᵦᵲᶀᵱ ᵺᵿᵰᵿᵦ ᵦᵧᵾ ᵋᵬᵺᵿᵰᵿᵦᵻ ᵴᵾᵊ ᵈᵬᵦᵗᵾᵴᶀᵪ ᵺᵰᵱᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ 

ᵷ ᵝᵦᵾᵗᶋ ᶇᵰᵾ ᵙᵪᶁ   ᵬᶂᵷ β ᵱᵾᵲᶀ ᵿᵷᵹᵱᵰᵾ ᵦᵾᵴᶀᵰ ᵋᵬᵴ ᵩ ᵙᵲᵾᵉ ᵋᵬᵯᶋ ᵾ ᵺᵿᵰᵿᵦ ᵲ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ  ᵲ 

ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᵰ ᵷᵱ ᵺᵿᵰᵿᵦᵻᵗᶋ ᵰᵦᵾ ᵲ ᵺᶀᵬ ᵇᵿᵯᵮᶃᵿ   ᵙᵲᵾᵉᵪᶇ ᵝ ᶟ  

¶ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵿᵷᵗᵾᵺ ᵗᵾᵱ ᵰᵾ ᵺᵅᵴ ᵿᵷᵿᵯ  ᵿᵪᵗᵾᵱ ᵦᵧᵾ ᵴ ᵡᵲᵻ  ᵺᵅᵙ ᵘᵾᵺ ᵷ ᵴ ᵡᵲᵗᶋ ᵺᵰ ᵷᵱ ᵮᶃ ᶀ ᵙᵲᵾᵋᵪᶇ 

 ɜ 

¶ ᵿᵷᵬᵨᶍ ᵷ ᵧᵾᵬᵪ ᵺ ᵷᵿ ᵩ ᵦᵱᵾᵲ ᵯᵑᵗᶋ ᵲᵥᵪᶀᵿᵦᵗ ᵗᵾᵱ-ᵱᶋᵞᵪᵾᵴᵾᵊ ᵇ ᵾᵷᵿᵩᵗ ᵙᵪ  ᶟ  

¶ ᵪᵙᵲᵬᵾᵿᵴᵗᵾ β ᵧᵾ ᵷᵣᵾ ᵦᵲᵰᵾ ᵞᶋᵿᵘᵰᵗᶋ ᵪ ᵺᵾᵅᵗᵪ ᵙᵪ  ᵲ ᵺᵅᵷᵾᵯᵪᵾᵗᶋ ᵰᶂ ᵱᵾᵅᵗᵪ ᵙᵪ  ᶟ   

¶ ᵿᵬᵱᶂᵹ ᵜ , ᵷᵾᵡᵲᵙᵾᵣ  ᵞ ᵦᵾ ᵴᶋ ᵲᵪᶇᵺᵪ ᵙᵪ  ᵖᵹᵩᶀᵗᶋ ᵯ ᵣᵾᵲᵥ ᵙᵲᶀ ᵲᵾ ᶇ ᶟ 

¶ ᵦᶁ ᵦ ᵦᵱᵾᵲ ᵙᵪ  ᵺ ᵗᵪᶇ ᵿᵣᵞᵾᵉᵪᵗᶋ ᵜᵬ  ᵿᵪᵰᵾ ᵥ ᵙᵪ  ᵺᵾᵰ ᶀᵻ ᵗᶋ ᵯ ᵣᵾᵲᵥ ᵙᵲᶀ ᵲᵾ ᶇ ᶟ   

¶ ᵬᵾᵪᶀᵗᶋ ᵙᶁᵥ ᵦᵲ ᵞᵾᵄ ᵪᶇ ᵿᵷᵿᵩ ᵲ ᵖᵞᵾᵲ/ ɛ ᵬᵗᵲᵥᵗᶋ ᵷ ᵧᵾ ᵇ ᵱᵾᵷᵿᵩᵗ ᵙ ᵲ ᵲᵾ ᶇ ᶟ  

¶ ᵺᵻᵞᵗᵦᵾ  ᵲ ᵷᵱᵅᵺᶇᵷᵗᵻ ᵴᵾᵊ ᵦᵾᵴᶀᵰ ᵨᵉ ᵿᵷᵬᵨᵗᶋ ᵷᶇᵴᵾᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾᵗᶋ ᵿᵪᵿᵰ  

ᵬ ᵲᵜᵾᵴᵪ ᵙᵪ  ᵺ ᵗᵪᶇ ᵇᵷ ᵧᵾᵰᵾ ᵦᵱᵾᵲ ᵙᵲᵾᵉ ᵲᵾ ᶇ ᶟ   

¶ ᵰᵾᵪᵿᵷᵱ ᵺᵻᵱᶋᵙᵗᶋ ᵴᵾᵿᵙ ᵰᵦᵾ ᵇᵿᵯᵷᶃ ᶀ ᵙᵪ   ᵲ ᵯᵿᵷ ᵱᵰᵾ ᵪ ᵺ ᶇ ᵿᵷᵬ ᵗᶋ ᵴᵾᵿᵙ ᵦᵾᵿᵴᵰ ᵾ  ᵰᵾᵪᵷ ᵺᵅᵺᵾᵩᵪ 

ᵦᵱᵾᵲᶀ ᵇᵷ ᵧᵾᵰᵾ ᵲᵾ ᶇ ᶟ   

¶ ᵈᵬᵦᵗᵾᵴᶀᵪ ᵇᵷ ᵧᵾᵗᶋ ᵴᵾᵿᵙ ᵦᵱ ᵙᵲᶀᵑᵗᵾ u ᶁᵴᵾ ᵧᵾᵪᵻ ᵗᶋ ᵬᵿᵻᵜᵾᵪ ᵲ ᵞᵾᵪᵗᵾ ᵲ ᵺ ᵬᶂᵥ  ᵺᵰᶁᵨᵾᵱᵰᵾ ᵙᵲᵾᵋᵪᶇ ᶟ   

¶ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵰᵾ  ᵿᵷᵬᵨ ᵞᶋᵿᵘᵰ ᵞᵙᶇᵣᵾ ᵗᶋᵹ ᵷ ᵧᵾᵬᵪ ᵙᵪ  ᶟ   
¶ ᵿᵷᵬᵨᶍ ᵬᶂᵷ- ᵺᶁᵜᵪᵾ ᵥᵾᵴᶀᵗᶋ ᵧᵾᵬᵪᵾ ᵙᵪ  ᵬᵻᵴ ᵙᵪ  ᵲ ᵧᵾᵿᵬᵦ ᵥᵾᵴᶀᵗᶋ ᵺᵰᶁᵿᵜᵦ ᵷ ᵧᵾᵬᵪ ᵺᶁᵿᵪᵿ ᵦ ᵙᵪ  ᶟ   

¶ ᵿᵷᵬᵨᵗᶋ ᵮᶇᵴᵾ ᵺᵾᵮᶁᵪ ᵬᵾᵪᶀᵴᶇ ᵻᵾᵦ ᵩᶁᵪᶇ, ᵺᵭᵾ ᵬᵾᵪᶀ, ᵺᶁᵿᵮᵩᵾᵗᶋ ᵋᵿᵜᵦ ᵰᵰ ᵦ ᵺ ᵯᵾᵲ ᵲ ᵢᶋᵺ ᵦᵧᵾ ᵦᵲᵴ ᵭᶋᵻᶋᵲᵰᶈᵴᵾ 

ᵷ ᵧᵾᵬᵪᵰᵾ ᵱᵾᵪ ᵨᵪᶇ ᵲ ᵈᵬ ᵗᵾᵴᶀᵪ ᵇᵷ ᵧᵾᵰᵾ ᵺᶋ ᵺᶇᵷᵾᵗᶋ ᵦ ᵗᵾᵴ ᵷ ᵧᵾ ᵙᵪ  ᵺ ᵗᵪᶇ ᵙ ᵲ ᵬᶂᵷ-β ᵱᵾᵲᶀ 

ᵇᵷ ᵧᵾᵰᵾ ᵲᵻᵪᶇ ᶟ   

ᶦ.ᶧ.ᶥ ᵞᵴᵷᵾᵱᶁ ᵬ ᵲᵷᵦ ᵪ ᵇᵪᶁ ᶁtᵴᵪ   

ᵲᵾᵿ ᵱ ᵦᵧᵾ ᵇ ᵦᵲᵾ ᵿ ᵱ ᵇ ᵱᵪ ᵇᵪᶁᵺ ᵩᵾᵪᵴᶇ χ ᶇᵬᵾᵴ ᵿᵷ ᵰᵾ ᵪᶈ ᵞᵴᵷᵾᵱᶁ ᵬ ᵲᵷᵦ ᵪᵮᵾᵡ ᵪᶇ ᵇᵺᵲᵗᶋ ɛ  

ᵞᶋᵿᵘᵰᵰᵾ ᵲᵻᶇᵗᶋ ᵨᶇᵿᵘᵑᵗᶋ ᵝ ᶟ ᵿᵷᵸᶇᵹᵙᵲᶀ ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᵾ ᵺ ᵨᵯ ᵰᵾ ᵰ ᵱ ᵬᵻᵾᵣᶀ ᶇt ᶋ ᵮᵪᵿᵷᵪᵾᵺ 

ᵘᶋᵴᵾᵪᵾᵴᵾᵻ ᵮᵾᵡ ᵿᵙ ᶀ ᵮᵾᵴᶁᵷᵾᵗᶋ ᵨᶋᵻᵪ ᵪᶈ ᵿᵮᵬᵨᶍ ᵦᵧᵾ ᵞᵴᵷᵾᵱᶁ ᵬ ᵲᵷᵦ ᵪᵗᶋ ᵋ  ᵞᶋᵿᵘᵰᵗᶋ ᵗᵾᵲᵗ ᵲᵻᶇᵗᶋ ᵝ ᶟ 

ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ŋᵗᵴ ᵱᵾᵺᵴᶇ ᵰᵾ  ᵞᵴᵷᵾᵱᶁ ᵬ ᵲᵷᵦ ᵪᵗᶋ ᵇᵺᵲᵴᵾᵊ ᵲᶋ  ᵪᵺ ᵗᵪᶇ ᵄᵨᵾ ᵞᵴᵷᵾᵱᶁ ᵬ ᵲᵷᵦ ᵪᵴᵾᵊ 

ᵈ ᵰᵺᵾᵦ ᵙᵨ  ᵱᵺᵗᶋ ᵇᵪᶁᵗᶁᵴᵪᵗᶋ ᵦᵱᵾᵲᶀ ᵇᵷ ᵧᵾᵰᵾ ᵲᵻᵪᶁᵗᶋ ᵿᵷᵗ ᵬ ᵝᶈᵪ ᶟ β ᵺᵧ  ᵿᵪ  ᵋ ᵴᶇᵿᵘᵦ t ᵾᵱ ᵻ  
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ᵺᵅᵜᵾᵴᵪ ᵙᵲᶀ ᵞᵴᵷᵾᵱᶁ ᵬ ᵲᵷᵦ ᵪᵗᵾ ᵇᵺᵲᵻ ᵗᶋ ᵇᵪᶁᵗᶁᵴᵪ ᵙ ᵲᵪᶇ ᵙ ᵲ ᵱᶋ ᵷᵾᵺ ᵱᶋᵞᵪᵾᵰᵾ ᵺᵰᵾᵷᶇᵺ ᵙ ᵲᵑᵗᶋ ᵝ ɜ

¶ ᵞᵴᵾᵩᵾᵲ ᶇᵻ ᵗᶋ ᵺᵅᵲᵥ ᵲ ᵷ ᵪ ᵙᵨ  ᵋ  ᶇᵻ ᵰᵾ ᵬᵾᵪᶀ ᵬᶁᵪᵯ ᵲᵥ ᵬᶋᵘᵲᶀᵻ ᵿᵪᵰᵾ ᵥ ᵙᵪ  ᶟ 

¶ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵾᵲᵾ ᵘᵾᵴᶀ ᵞ ᵙᵾᵰᵾ ᵮᶃᵾᵲᶋᵬᵥ ᵙᵪ  ᵦᵧᵾ ᵮᵪ ᶇt ᶋ ᵺᵅᵲᵥ ᵙᵪ  ᶟ   

¶ ᵰᵾᵿᵪᵺᵻ ᵴᵾᵊ ᵬᵾᵪᶀᵗᶋ ᵺᵰᶁᵿᵜᵦ ᵱᶋᵙᵰᵾ ᵜᶇᵦᵪᵾ ᵇᵿᵯᵮᶃᵿ ᵗᵾ ᵗᵾᵱ ᵰ ᵺᵅᵜᵾᵴᵪ ᵙᵪ  ᶟ  

¶ ᵬᵾᵪᶀᵗᵾ ᵬᵲ ᵬᵲᵾᵙᵦ ᵰᶂᵴᵻ ᵗᶋ ᵺᵅᵲᵥ ᵙᵪ  ᶟ    

¶ ᵘᶋᵴᵾᵪᵾᵴᵾᵻ  ᵿᵪᵱ ᵥᵗᵾ ᵴᵾᵿᵙ ᵞᶈᵿᵷᵗ ᵮᵾᵄᵩᵻ  ᵿᵪᵰᵾ ᵪ ᵙᵪ  ᶋ ᵺᵾᵻᵪ ᵙᵪ  ᶟ   

¶ ᵴᵾᵿ ᵡᵗ ᵞ ᵱ ᵮ ᵦᶁᵗᶋ ᵇᵿᵩᵗ ᵱᶋᵙᵰᵾ ᵿᵪᵱ ᵥ ᵙᵪ  ᶟ   

.ɪᶧ.ᶦ.  ᵮᶈᵗᵿ ᵬᵗ ᵿᵷᵿᵩ 

ᵺ ᵗᶋᵸᶀ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵱᶋ ᵱᶋᵞᵪᵾᵰᵾ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵲ ᵺᵲᵺᵭᵾᵉᵗᶋ ᶇᵰᵾ ᵻᵾᵴ ᵜᵿᵴᵦ ᵿᵷᵿᵩᵻ ᵰᵾ ᵈᵩᵾᵲᶀᵦ 

ᵲᵻᶇᵲ ᵈᵙᵾᵰᶀ ᵨᵺ ᵷᵹ ᵺ ᵰᵗᶋ ᵴᵾᵿᵙ ᵪᵙᵾᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵋ ᵦ ᵘᵾᵺ ᵷ ᵇᵷ ᵧᵾᵗᶋ ᵴᵾᵿᵙ ᵗᵾᵱ ᵰᵻ ᵗᶋ ᵬᵿᵻᵜᵾᵪ ᵲ 

ᵾᵧᵿᵰ ᵗᵗᵲᵥ ᵺᵿᵻᵦ ᵱᶋᵞᵪᵾ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ ᵦᵲ ᵨᵺ ᵷᵹ ᵗᶋ ᵇᵷᵩᶀᵿᵯ  ᵇ ᵱ ᵷᶈᵗᵿ ᵬᵗ, χ ᵿᵷᵪ ᵦᵧᵾ ᵋ ᵦ 

ᵿᵷᵿᵩᵗᵾ ᵘᵾᵺ ᵷ ᵺᵅᵲᵜᵪᵾ ᵦᵧᵾ ᵥᵾᵴᶀ ᵬᵿᵪ ᵈᵋᵪ ᵺ ᶇ ᵇᵷ ᵧᵾ ᵲᵻ ᵝ ᶟ ᵱ ᵦᶋ ᵇᵷ ᵧᵾᵰᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵴᶇ 

ᵿᵪᵱᵿᵰᵦ ᵲ ᵈᵷᵿᵩᵗ ᵬᵰᵾ ᵙ ᵲᵪᶇ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ  ᵲ  ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵗᶋ ᵬᶁᵪᵲᵾᵷᵴᶋᵗᵪ ᵲ 

ᵬ ᵲᵰᵾᵞ ᵪᵰᵾ ᵱ ᵦᵾ ᵷᶈᵗᵿ ᵬᵗ ᵿᵷᵿᵩᵗᵾ ᵿᵷᵹᵱᵻ ᵴᵾᵊ ᵺᵰᵾᵷᶇᵺ ᵙᵪ  ᵺ ᶇᵝ ᶟ  

ᵘᵾᵪᶇᵬᵾᵪᶀᵗᶋ ᵧᶋᵗ ᵿᵷᵦᵲᵥ ᵥᵾᵴᶀ (Bulk distribution System)  ᵈᵙᵾᵰᶀ ᶢᶡ ᵷᵹ  ᵿᵯ  ᵺᵅᵜᵾᵴᵪᵰᵾ ᵈᵋᵪ  

ᵺ ᶇ ᵑᵋᵡᵾ ᵺᵅᵯᵾ  ᵷᶈᵗᵿ ᵬᵗ ᵿᵮᵿᵩᵗᵾ ᵬᵰᵾ ᵨᶇᵿᵘ ᵝ ᶟ ᵺᶋ ᵮᵾᵻᶇᵗ ᵬᵿᵪ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵴᶇ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵦᵧᵾ 

ᵺᵲᵺᵭᵾᵉᵗᶋ ᶇᵰᵾ ᵨᶀᵙᶋ ᵷ ᵧᵾᵬᵪᵗᵾ ᵴᵾᵿᵙ ᵪᵿᵷᵪᵦᵰ ᵇ ᵱᵱᵪ ᵇᵪᶁᵺ ᵩᵾᵪ ᵙᵪᶁ  ᵲ ᵇ ᵱ ᵧᵾᵪᵰᵾ ᵱᶋᵙ ᵯᵉ 

ᵋᵬᵱᶋᵙᶀ ᵺᵾᵿᵷᵦ ᵯᵑᵗᵾ ᵿᵮᵿᵩᵻ  ᵇᵷᵴ ᵷᵪ ᵙᵪᶁ  ᵈᵷ ᵱᵗ ᵝ ᶟ ᵱ ᵦᵾ ᵿᵷᵿᵩᵻ  ᵷᵾᵦᵾᵷᵲᵥ ᵰᶈ ᶀ, ᵱᶋᵙᵗᵦᵾ  

ᵰᶈ ᶀ ᵦᵧᵾ ᵈ ᵧ ᵗ ᵬᵰᵾ ᵺᵷᵴ ᵪ ᵺ ᶇ, ᵗᵾᵱᵾ ᵷᵱᵪ ᵙᵪ  ᵺᵻᵞ ᵲ ᵺᵲᵴ ᵰᵰ ᵦ ᵺᵅᵯᵾᵲᵗᶋ ᵇᵷ ᵧᵾᵰᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵴᶇ 

ᵇᵷᵴ ᵷᵪ ᵙᵪ ᵝ ᶟ 
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 ᵿᵷ ᵦᶃᵦ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵲ  ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵗᶃᵱᵾᵗᵴᵾᵬᵻ  ᵲ ᵴᵾᵙᵦ  

ᶧ..ɡ   ᵺᵰᵾᵷᶇᵺ ᵙ ᵲᵑᵗᵾ ᵿᵦᵷᶇᵨᵪᵻ   

ᵱᵺ ᵘ ᵣᵰᵾ ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ  ᵲ  ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵰᵾ ᵋ ᵴᶇᵘ ᵙ ᵲᵑᵗᵾ 

ᵗᶃᵱᵾᵗᵴᵾᵬᵻ ᵗᶋ ᵗᵾᵱᵾ ᵷᵱᵪᵗᶋ ᵿᵷ ᵦᶃᵦ ᵱᶋᵞᵪᵾ ᵲ ᵴᵾᵙᵦ ᵺᵰᵾᵷᶇᵸ ᵙ ᵲᵑᵗᶋ ᵝ ᶟ χᴝ ᵲᵬᵾᵿᵴᵗᵾᵗᶋ ᵷᵾᵺ ᵱᶋᵞᵪᵾᵗᶋ 

ᵺᵰ  ᵺᵾᵲᵾᵅᵺᵙᵦ ᵿᵷᵷᵲᵥ ᵦᶁᵦ ᵙ ᵲᵑᵗᶋ ᵱᶋ ᵘ ᵣᵰᵾ ᵱᵻᵾᵄ ᵲ ᵱᵺᵯ ᵨᵾ ᵦᵴ u ᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ  ᵲ  ᵷ ᵝᵦᵾ 

(ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾᵗᶋ ᵺᵅᵯᵾᵙᵙᵦ (component-wise) ᵗᶃᵱᵾᵗᵴᵾᵬᵻ , ᵰᶌᵞᶁᵨᵾ ᵦᵧᵾ ᵦᵾᵿᵷᵦ ᵈᵱᶋᵞᵪᵾᵻ  

ᵺᵾᵧᵺᵾᵧᶈ ᵈᵙᵾᵰᶀ ᵨᵺ ᵷᵹ ᵺ ᵰᵗᶋ ᵴᵾᵿᵙ ᵿᵦ ᵷᵹ  ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵴᶇ ᵴᵙᵾᵪᶀ ᵙᵪᶁ ᵬᵪ  ᵴᵾᵙᵦ, ᵪᵙᵲᵬᵾᵿᵴᵗᵾᵺᵅᵙ ᵯᵑᵗᶋ 

ᵲ ᵪ ᵺ ᶇ ᵰᶌ ᵨᵾᵦ ᵦᵧᵾ ᵪᵬᶁᵙ ᶋᵦ ᵲ ᵺᵾᵩᵪᵻ ᵗᶋ ᵈᵬᶂᵦ  ᵿᵷᵗ ᵬᵗᶋ ᵿᵷ ᵦᶃᵦ ᵘ ᵣᶀᵗᶃᵦ ( ᶇᵗᵣᵾᵋᵪ) ᵿᵷᵷᵲᵥ 

ᵨᵉᵑᵗᶋ ᵝ ᶟ  

ᵪᵙᵲᵬᵾᵿᵴᵗᵾ ᵲ χᴝ ᵲᵬᵾᵿᵴᵗᵾ ᵿᵯ  ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ  ᵲ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᵾᵗᵴᵾᵬᵻ  ᵗᵾᵱᵾ ᵷᵱᵪ ᵙᵪ  

ᵜᵾᵻᵪᶇ ᵇ ᵱ ᶇ ᵙᵦ ᵿᵪᵗᵾᵱᵻ ᵗᶋ ᵴᵾᵿᵙ ᵬᵿᵪ ᵱᶋ ᵘ ᵣ ᵋᵬᵱᶋᵙᶀ ᵪᶇᵝ ᶟ ᵿᵷᵸᶇᵹ ᴝ ᵲ ᵱᵻᵾᵄ ᵦᶁᵦ ᵙ ᵲᵑᵗᵾ 

ᵿᵷᵷᵲᵥᵻᵴᵾᵊ ᵺᵅᶇᵬᵰᵾ ᵿᵪ ᵾᵪᶁᵺᵾᵲ ᵲᵾ  ᵺ ᵗ ᵝ ᶟ 

.ɡ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ  ᵲ  ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ)ᵱᶋᵞᵪᵾᵰᵾ ᵺᵰᵾᵷᶇᵸ ᵱᵾᵗᵴᵾᵬᵻ 

.ɥ ᵺᵰᵱ ᵘᵾᵗᵾ  

.ɨ ᵱᵾᵗᵴᵾᵬᵻ  ᵗᵾᵱᵾ ᵷᵱᵪᵗᶋ ᵴᵾᵿᵙ ᵇᵪᶁᵰᵾᵿᵪᵦ ᵴᵾᵙᵦ    

.ɩ ᵷᵾ ᵹ ᵗ ᵱᵾᵗᵴᵾᵬᵻ ᵗᶋ ᵺᵾᵲᵾᵅᵸ ᵲ ᵴᵙᵾᵪᶀᵗᶋ ᵤᵾᵄᵜᵾ 

.ɪ ᵘᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ  ᵲ  ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵺᶇᵷᵾᵻ ᵗᶋ ᵴᵾᵿᵙ ᵿᵷ ᵦᶃᵦ ᵱᵾᵗᵴᵾᵬᵻ    
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YEAR WISE ACTIVITIES SUMMARY AND FUNDING MODALITIES  

DETAIL ACTIVITIES FOR WASH SERVICES 

ACTIVITY SUMMARY AND FUNDING MODALITY FOR WASH SERVICES YEAR 0  

Water Supply  

S N Activities  Cost 
Category  Number  Amount 

Required  

% of Available investment  

Available 
Investment  

Total 
Estimated 

Gap 

Bridging the Gap (%)  
Household  

Trade  Shares Equity  Bonds Tariff 

and 
Fees 

Invest

ment 
in self 

supply 

Taxes Transf
ers 

A Water Supply   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from existing 
safely managed WSS   0 0 0 0 0 0 0 0 0 0 0 0 

2 Population served from basic WSS   5375 0 0 0 0 0 0 0 0 0 0 0 

3 Population served from limited WSS   553 0 0 0 0 0 0 0 0 0 0 0 

4 Population served from existing 
safely managed tube wells   62 0 0 0 0 0 0 0 0 0 0 0 

5 
Population served from existing  
tube wells delivering basic water 

supply services 
  4452 0 0 0 0 0 0 0 0 0 0 0 

6 
Population served from existing 

tubewells delivering limited water 

supply services 
  0 0 0 0 0 0 0 0 0 0 0 0 

7 Total population served at the 

beginning of year   10442 0 0 0 0 0 0 0 0 0 0 0 

8 Unserved population   4313 0 0 0 0 0 0 0 0 0 0 0 

9 

Existing WS projects improved 

(with capital investment) to serve 
the population from safely managed 

water supply services 

CapEx 0 0 0 20 30 50 
0 

 

 
0 0 0 0 0 

10 

Existing WS projects improved 

(with management improvement) to 

serve the population from safely 

managed water supply services 

CapEx 0 0 0 100 0 0 0 0 0 0 0 0 

11 
Tubewells improved to serve the 

population from safely managed 
water supply services 

CapEx 0 0 0 90 10 0 0 0 0 0 0 0 

12 
New WS projects added to serve 
the population from safely managed 

water supply services 
CapEx 0 0 0 10 40 50 0 0 0 0 0 0 

13 
Ongoing WS projects to serve the 

population from safely managed 

water supply services 
CapEx 0 22358143 0 2 3 95 22358143 0 0 0 0 0 

14 Added population in this year from 

WSP (Safely managed)   0 0 0 0 0 0 0 0 0 0 0 0 

15 Added population in this year from 

tubewells(Safely managed)   0 0 0 0 0 0 0 0 0 0 0 0 



ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ                                                                       ᵬᶇ γχ . 99 

 

S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Trade  Shares Equity  Bonds Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 

16 
Cumulative population served from 

safely managed water supply 
systems 

  0 0 0 0 0 0 0 0 0 0 0 0 

17 Cumulative population served from 
safely managed tubewells   62 0 0 0 0 0 0 0 0 0 0 0 

18 Cumulative total   62 0 0 0 0 0 0 0 0 0 0 0 
19 Total cost CapEX 0 22358143 0 0 0 0 22358143 0 0 0 0 0 
20 Number of systems requiring  repair CapManEx 0 0 0 90 10 0 0 0 0 0 0 0 
21 Number of WSS under operation OpEx 0 0 0 100 0 0 0 0 0 0 0 0 
22 Number of systems requiring DS DS 1 393360 0 0 50 50 393360 0 0 0 0 0 

23 Number of tubewells requiring 

repair CapManEx 1 278 0 100 0 0 278 0 0 0 0 0 

24 Number of tubewells under 

operation OpEx 1 22000 0 100 0 0 22000 0 0 0 0 0 

25 Number of tubewells requiring DS DS 1 0 0 0 50 50 0 0 0 0 0 0 
26 Total cost    0 22773781 0 0 0 0 22773781 0 0 0 0 0 

27 Investment Fraction    0 0 0 2 4 94 0 0 0 0 0 0 

28 Total population   14755 0 0 0 0 0 0 0 0 0 0 0 

 

Household Sanitation and Hygiene  

S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Trade  Shares Equity  Bonds Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 

B Household Sanitation and 

Hygiene   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 

Population served from existing 

safely managed Sanitation service 
(population at the beginning of 

2021) 
  11309 0 0 0 0 0 0 0 0 0 0 0 

2 
Population served from basic 

sanitation service(population at the 

beginning of 2021) 
  13355 0 0 0 0 0 0 0 0 0 0 0 

3 
Population served from limited 

Sanitation service (population at the 

beginning of 2021) 
  406 0 0 0 0 0 0 0 0 0 0 0 

4 
Population served from Unimproved 
Sanitation service (population at the 

beginning of 2021) 
  0 0 0 0 0 0 0 0 0 0 0 0 

5 Unserved population   2484 0 0 0 0 0 0 0 0 0 0 0 
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S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Trade  Shares Equity  Bonds Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 

6 
Total population served at the 

beginning of 2020(population at the 
beginning of 2021) 

  25070 0 0 0 0 0 0 0 0 0 0 0 

7 
Existing toilets with safely managed 
services improved for safe disposal 

of fecal matter later 
CapEx 191 390500 0 95 0 5 390500 0 0 0 0 0 

8 
Existing Toilets with basic facilities 

will be improved to safely managed 

toilets 
CapEx 221 2827220 0 95 0 5 2827220 0 0 0 0 0 

9 
Existing Toilets with limited facilities 

will be improved to safely managed 

toilets 
CapEx 7 374880 0 95 0 5 374880 0 0 0 0 0 

10 
Existing Toilets with unimproved 

sanitation facilities will be improved 
to safely managed toilets 

CapEx 0 0 0 95 0 5 0 0 0 0 0 0 

11 Unserved households making safely 

managed sanitation service CapEx 43 3651175 0 95 0 5 3651175 0 0 0 0 0 

12 Added population in this year  

(Safely managed) CapEx 1615 0 0 0 0 0 0 0 0 0 0 0 

13 Total cost CapEx 0 7243775 0 0 0 0 7243775 0 0 0 0 0 
14 Number of toilets requiring  repair CapManEx 3725 3173890 0 95 0 5 3173890 0 0 0 0 0 
15 Number of WSS under operation Opex 3725 22907451 0 95 0 5 22907451 0 0 0 0 0 
16 Number of systems requiring DS DS 3725 158940 0 95 0 5 158940 0 0 0 0 0 
17 Total cost    0 33484056 0 0 0 0 33484056 0 0 0 0 0 

18 Investment Fraction    0 0 0 95 0 5 0 0 0 0 0 0 

 

FSM 

S N Activities  Cost 
Category  Number  Amount 

Required  

% of Available investment  

Available 
Investment  

Total 

Estimated 
Gap 

Bridging the Gap (%)  
Household  

Trade  Shares Equity  Bonds Tariff 

and 
Fees 

Invest

ment 

in self 
supply 

Taxes Transf

ers 

C FSM  (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 
Population served from existing FSM 
(which has treatment unit) (Baseline 

population) 
  0 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing FSM improved (with capital 

investment) to serve the population 

from safely managed water supply 

services 
  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve the 

population  CapEx 0 0 5 5 20 70 0 0 0 0 0 0 
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S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Trade  Shares Equity  Bonds Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 

4 Ongoing FSM projects completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 0 0 0 0 0 0 0 0 0 0 0 
8 Number of systems requiring  repair CapManEx 0 0 20 5 60 15 0 0 0 0 0 0 
9 Number of systems under operation OpEx 0 0 40 0 60 0 0 0 0 0 0 0 
10 Number of systems requiring DS DS 0 0 0 0 50 50 0 0 0 0 0 0 
11 Total    0 0 0 0 0 0 0 0 0 0 0 0 

 

 

WWTP with Sewer  

S 

N  Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Trade  Shares Equity   
Bonds 

Tariff 

and 

Fees 

Investment 

in self 

supply 
Taxes Transfers  

D WWTP with Sewer   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from 

existing WWTP with sewer   0 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing WWTP with sewer 

improved (with capital 

investment) to serve the 
population from safely 

managed water supply services 

  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve 

the population    0 0 5 5 20 70 0 0 0 0 0 0 

4 Ongoing WWTP projects 

completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year 

from FSM   0 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served 

from FSM   0 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 0 0 0 0 0 0 0 0 0 0 0 

8 Number of systems requiring  

repair CapManEx 0 0 20 5 60 15 0 0 0 0 0 0 

9 Number of systems under 

operation OpEx 0 0 40 0 60 0 0 0 0 0 0 0 

10 Number of systems requiring 

DS DS 0 0 0 0 50 50 0 0 0 0 0 0 

 Total    0 0 0 0 0 0 0 0 0 0 0 0 
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SWM 

S 
N  Activities  Cost 

Category  Number  Amount 
Required  

% of Available investment  

Available 
Investment  

Total 
Estimated 

Gap 

Bridging the Gap (%)  
Household  

Trade  Shares Equity  Bonds Tariff 

and 
Fees 

Investment 

in self 
supply 

Taxes Transfers  

E SWM   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from 
existing SWM   0 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing SWM improved (with 
capital investment) to serve 

the population from safely 

managed water supply services 
  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve 

the population    0 15750000 5 5 20 70 15750000 0 0 0 0 0 

4 Ongoing WWTP projects 

completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year 

from FSM   0 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served 

from FSM   0 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 15750000 0 0 0 0 15750000 0 0 0 0 0 

8 Number of systems requiring  

repair CapManEx 0 0 20 5 60 15 0 0 0 0 0 0 

9 Number of systems under 

operation OpEx 0 0 40 0 60 0 0 0 0 0 0 0 

10 Number of systems requiring 

DS DS 1 3180000 0 0 50 50 3180000 0 0 0 0 0 

 Total    0 18930000 0 0 0 0 18930000 0 0 0 0 0 

 

WaSH in School  

S 
N  Activities  Cost 

Category  Number  Amount 
Required  

% of Available investment  

Available 
Investment  

Total 
Estimated 

Gap 

Bridging the Gap (%)  
Household  

Trade  Shares Equity  Bonds Tariff 

and 
Fees 

Investment 

in self 
supply 

Taxes Transfers  

F WaSH in School   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 
1 Total number of schools   23 0 0 0 0 0 0 0 0 0 0 0 

2 Number of schools with 

Advanced Water services   0 0 0 0 0 0 0 0 0 0 0 0 

3 Number of schools with 
Advanced Sanitation services   0 0 0 0 0 0 0 0 0 0 0 0 

4 Number of schools with 
Advanced Hygiene services   0 0 0 0 0 0 0 0 0 0 0 0 
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S 

N  Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Trade  Shares Equity  Bonds Tariff 

and 

Fees 

Investment 

in self 

supply 
Taxes Transfers  

5 Number of schools with basic 

Water services in school   23 0 0 0 0 0 0 0 0 0 0 0 

6 Number of schools with basic 

Sanitation services in school   10 0 0 0 0 0 0 0 0 0 0 0 

7 Number of schools with basic 

Hygiene services in school   0 0 0 0 0 0 0 0 0 0 0 0 

8 
Number of schools with 

limited Water  service in 

school 
  0 0 0 0 0 0 0 0 0 0 0 0 

9 
Number of schools with 
limited sanitation  service in 

school 
  12 0 0 0 0 0 0 0 0 0 0 0 

10 
Number of schools with 

limited hygiene  service in 

school 
  22 0 0 0 0 0 0 0 0 0 0 0 

11 
Number of schools with no 

Water supply services in 

school 
  0 0 0 0 0 0 0 0 0 0 0 0 

12 Number of schools with no 

sanitary services in school   1 0 0 0 0 0 0 0 0 0 0 0 

13 Number of schools with no 
hygiene services in school   1 0 0 0 0 0 0 0 0 0 0 0 

14 
Number of schools added in 
Advanced WaSH services in 

this year 
CapEx 0 422500 0 0 85 15 422500 0 0 0 0 0 

15 
Number of schools added in 

Basic WaSH services in this 

year 
CapEx 0 0 0 0 75 25 0 0 0 0 0 0 

16 
Number of schools 

maintaining the WaSH service 

in this year 
CapManEx 23 822975 0 0 85 15 822975 0 0 0 0 0 

17 Number of schools operating 
WaSH services in this year OpEx 23 8025500 0 0 85 15 8025500 0 0 0 0 0 

18 
Number of schools requiring 
DS for WaSH services in this 

year 
DS 23 733700 0 0 85 15 733700 0 0 0 0 0 

 Total cost    0 10004675 0 0 0 0 10004675 0 0 0 0 0 
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WaSH in HCF  

S 

N  Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Trade  
Shares 

 
Equity  Bonds Tariff 

and 

Fees 

Investment 

in self 

supply 
Taxes Transfers  

G WaSH in HCF   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 
1 Total number of HCF   16 0 0 0 0 0 0 0 0 0 0 0 

2 Number of HCF with Basic 

Water services   0 0 0 0 0 0 0 0 0 0 0 0 

3 Number of HCF with Basic 

Sanitation services   0 0 0 0 0 0 0 0 0 0 0 0 

4 Number of HCF with Basic 

Hygiene services   0 0 0 0 0 0 0 0 0 0 0 0 

5 
Number of HCF with Basic 

Environmental cleaning 
services 

  0 0 0 0 0 0 0 0 0 0 0 0 

6 Number of HCF with limited 
Water  service in school   11 0 0 0 0 0 0 0 0 0 0 0 

7 Number of HCF with limited 
sanitation  service in school   14 0 0 0 0 0 0 0 0 0 0 0 

8 Number of HCF with limited 

hygiene  service in school   14 0 0 0 0 0 0 0 0 0 0 0 

9 
Number of HCF with limited 

Environmental cleaning 

services 
  8 0 0 0 0 0 0 0 0 0 0 0 

10 
Number of HCF with no 

Water supply services in 

school 
  5 0 0 0 0 0 0 0 0 0 0 0 

11 Number of HCF with no 

sanitary services in school   2 0 0 0 0 0 0 0 0 0 0 0 

12 Number of HCF with no 
hygiene services in school   2 0 0 0 0 0 0 0 0 0 0 0 

13 
Number of HCF with No 
Environmental cleanliness 

services 
  8 0 0 0 0 0 0 0 0 0 0 0 

14 Number of HCF added in Basic 

WaSH services in this year CapEx 0 0 0 0 75 25 0 0 0 0 0 0 

15 Number of HCF maintaining 

the WaSH service in this year CapManEx 15 275696 0 0 95 5 275696 0 0 0 0 0 

16 Number of HCF operating 

WaSH services in this year OpEx 15 3042239 0 0 95 5 3042239 0 0 0 0 0 

17 Number of HCF requiring DS 

for WaSH services in this year DS 16 299200 0 0 95 5 299200 0 0 0 0 0 

 Total cost    0 3617135 0 0 0 0 3617135 0 0 0 0 0 

 

WaSH in Public Places  
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S 

N  Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Trade  Shares Equity  Bonds Tariff 

and 

Fees 

Investment 

in self 

supply 
Taxes Transfers  

H  WaSH in HCF   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 
Total number of public places 

where public toilets are 

required 
  9 0 0 0 0 0 0 0 0 0 0 0 

2 Number of public toilets with 

Advanced WaSH facilities   0 0 0 0 0 0 0 0 0 0 0 0 

3 Number of public toilets with 

Basic WaSH facilities   0 0 0 0 0 0 0 0 0 0 0 0 

4 Number of public toilets with 

Limited WaSH facilities   4 0 0 0 0 0 0 0 0 0 0 0 

5 Number of public places with 

no WaSH services   5 0 0 0 0 0 0 0 0 0 0 0 

6 
Number of public places added 

in Advanced WaSH services in 
this year 

CapEx 0 0 0 0 100 0 0 0 0 0 0 0 

7 
Number of public places added 

in Basic WaSH services in this 

year 
CapEx 0 2898000 20 0 80 0 2898000 0 0 0 0 0 

8 
Number of public places 

maintaining the WaSH service 

in this year 
CapManEx 8 5726916 10 0 90 0 5726916 0 0 0 0 0 

9 
Number of public places 

operating WaSH services in 
this year 

OpEx 8 1108714 60 0 40 0 1108714 0 0 0 0 0 

10 
Number of public places 
requiring DS for WaSH 

services in this year 
DS 4 218000 0 0 50 50 218000 0 0 0 0 0 

11 Total Cost    0 9951630 0 0 0 0 9951630 0 0 0 0 0 

 

ACTIVITY SUMMARY AND FUNDING MODALITY FOR WASH SERVICES YEAR 1  

Water Supply  

S 

N  Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 
Gap 

Bridging the Gap (%)  
Household  

Trade  Shares Equity  Bonds Tariff 

and 

Fees 

Investment 

in self 

supply 
Taxes Transfers  

A Water Supply   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from 

existing safely managed WSS   0 0 0 0 0 0 0 0 0 0 0 0 

2 Population served from basic 

WSS   5375 0 0 0 0 0 0 0 0 0 0 0 

3 Population served from limited 

WSS   553 0 0 0 0 0 0 0 0 0 0 0 
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S 

N  Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Trade  Shares Equity  Bonds Tariff 

and 

Fees 

Investment 

in self 

supply 
Taxes Transfers  

4 
Population served from 

existing safely managed tube 

wells 
  62 0 0 0 0 0 0 0 0 0 0 0 

5 
Population served from 

existing  tube wells delivering 
basic water supply services 

  4452 0 0 0 0 0 0 0 0 0 0 0 

6 
Population served from 
existing tubewells delivering 

limited water supply services 
  0 0 0 0 0 0 0 0 0 0 0 0 

7 Total population served at the 

beginning of year   10442 0 0 0 0 0 0 0 0 0 0 0 

8 Unserved population   4313 0 0 0 0 0 0 0 0 0 0 0 

9 

Existing WS projects improved 

(with capital investment) to 

serve the population from 

safely managed water supply 
services 

CapEx 0 0 0 20 30 50 0 0 0 0 0 0 

10 

Existing WS projects improved 

(with management 

improvement) to serve the 

population from safely 

managed water supply services 

CapEx 0 0 0 100 0 0 0 0 0 0 0 0 

11 
Tubewells improved to serve 

the population from safely 
managed water supply services 

CapEx 1 779100 0 90 10 0 779100 0 0 0 0 0 

12 

New WS projects added to 

serve the population from 

safely managed water supply 

services 

CapEx 0 0 0 10 40 50 0 0 0 0 0 0 

13 
Ongoing WS projects to serve 

the population from safely 
managed water supply services 

CapEx 0 16887318 0 2 3 95 16887318 0 0 0 0 0 

14 Added population in this year 
from WSP (Safely managed)   0 0 0 0 0 0 0 0 0 0 0 0 

15 
Added population in this year 
from tubewells(Safely 

managed) 
  502 0 0 0 0 0 0 0 0 0 0 0 

16 
Cumulative population served 

from safely managed water 

supply systems 
  0 0 0 0 0 0 0 0 0 0 0 0 

17 Cumulative population served 

from safely managed tubewells   564 0 0 0 0 0 0 0 0 0 0 0 

18 Cumulative total   564 0 0 0 0 0 0 0 0 0 0 0 
19 Total cost CapEX 0 17666418 0 0 0 0 17666418 0 0 0 0 0 
20 Number of systems requiring  CapManEx 0 0 0 90 10 0 0 0 0 0 0 0 
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S 

N  Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Trade  Shares Equity  Bonds Tariff 

and 

Fees 

Investment 

in self 

supply 
Taxes Transfers  

repair 

21 Number of WSS under 

operation OpEx 0 0 0 100 0 0 0 0 0 0 0 0 

22 Number of systems requiring 

DS DS 0 0 0 0 50 50 0 0 0 0 0 0 

23 Number of tubewells requiring 

repair CapManEx 1 192 0 100 0 0 192 0 0 0 0 0 

24 Number of tubewells under 

operation OpEx 1 22000 0 100 0 0 22000 0 0 0 0 0 

25 Number of tubewells requiring 

DS DS 1 17212 0 0 50 50 17212 0 0 0 0 0 

 Total cost    0 17705822 0 0 0 0 17705822 0 0 0 0 0 

 Investment Fraction    0 0 0 6 3 91 0 0 0 0 0 0 

 Total population   14755 0 0 0 0 0 0 0 0 0 0 0 

 

Household Sanitation and Hygiene  

S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Trade  Shares Equity  Bonds Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 

B Household Sanitation and 

Hygiene   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 

Population served from existing 

safely managed Sanitation service 
(population at the beginning of 

2021) 
  12934 0 0 0 0 0 0 0 0 0 0 0 

2 
Population served from basic 

sanitation service(population at the 

beginning of 2021) 
  12020 0 0 0 0 0 0 0 0 0 0 0 

3 
Population served from limited 

Sanitation service (population at the 

beginning of 2021) 
  365 0 0 0 0 0 0 0 0 0 0 0 

4 
Population served from Unimproved 

Sanitation service (population at the 
beginning of 2021) 

  0 0 0 0 0 0 0 0 0 0 0 0 

5 Unserved population   2236 0 0 0 0 0 0 0 0 0 0 0 

6 
Total population served at the 

beginning of 2020(population at the 

beginning of 2021) 
  25319 0 0 0 0 0 0 0 0 0 0 0 

7 Existing toilets with safely managed 

services improved for safe disposal 
CapEx 383 781000 0 95 0 5 781000 0 0 0 0 0 
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S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Trade  Shares Equity  Bonds Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 

of fecal matter later 

8 
Existing Toilets with basic facilities 

will be improved to safely managed 

toilets 
CapEx 442 5654440 0 95 0 5 5654440 0 0 0 0 0 

9 
Existing Toilets with limited facilities 

will be improved to safely managed 
toilets 

CapEx 14 749760 0 95 0 5 749760 0 0 0 0 0 

10 
Existing Toilets with unimproved 
sanitation facilities will be improved 

to safely managed toilets 
CapEx 0 0 0 95 0 5 0 0 0 0 0 0 

11 Unserved households making safely 

managed sanitation service CapEx 86 7302350 0 95 0 5 7302350 0 0 0 0 0 

12 Added population in this year  

(Safely managed) CapEx 3230 0 0 0 0 0 0 0 0 0 0 0 

13 Total cost CapEx 0 14487550 0 0 0 0 14487550 0 0 0 0 0 
14 Number of toilets requiring  repair CapManEx 3768 3337889 0 95 0 5 3337889 0 0 0 0 0 
15 Number of WSS under operation Opex 3768 23126071 0 95 0 5 23126071 0 0 0 0 0 
16 Number of systems requiring DS DS 3768 158940 0 95 0 5 158940 0 0 0 0 0 
 Total cost    0 41110450 0 0 0 0 41110450 0 0 0 0 0 

 Investment Fraction    0 0 0 95 0 5 0 0 0 0 0 0 

 

FSM 

S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 
Estimated 

Gap 

Bridging the Gap (%)  
Household  

Trade  Shares Equity  Bonds Tariff 

and 
Fees 

Invest

ment 
in self 

supply 

Taxes Transf
ers 

C FSM  (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 
Population served from existing FSM 
(which has treatment unit) (Baseline 

population) 
  0 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing FSM improved (with capital 

investment) to serve the population 

from safely managed water supply 

services 
  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve the 
population  CapEx 0 0 5 5 20 70 0 0 0 0 0 0 

4 Ongoing FSM projects completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served from   0 0 0 0 0 0 0 0 0 0 0 0 
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S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Trade  Shares Equity  Bonds Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 

FSM 
7 Total cost CapEx 0 0 0 0 0 0 0 0 0 0 0 0 
8 Number of systems requiring  repair CapManEx 0 0 20 5 60 15 0 0 0 0 0 0 
9 Number of systems under operation OpEx 0 0 40 0 60 0 0 0 0 0 0 0 
10 Number of systems requiring DS DS 0 0 0 0 50 50 0 0 0 0 0 0 
 Total    0 0 0 0 0 0 0 0 0 0 0 0 

 

WWTP with Sewer  
S N Activities  Cost 

Category  
Number  Amount 

Required  
% of Available investment  Available 

Investment  
Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  Trade  Shares Equity  Bonds 

Tariff 

and 
Fees 

Invest

ment 
in self 

supply 

Taxes Transf
ers 

D WWTP with Sewer   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from existing 
WWTP with sewer   0 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing WWTP with sewer 

improved (with capital investment) 

to serve the population from safely 

managed water supply services 
  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve the 

population    0 0 5 5 20 70 0 0 0 0 0 0 

4 Ongoing WWTP projects 

completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served from 
FSM   0 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 0 0 0 0 0 0 0 0 0 0 0 
8 Number of systems requiring  repair CapManEx 0 0 20 5 60 15 0 0 0 0 0 0 
9 Number of systems under operation OpEx 0 0 40 0 60 0 0 0 0 0 0 0 
10 Number of systems requiring DS DS 0 0 0 0 50 50 0 0 0 0 0 0 
 Total    0 0 0 0 0 0 0 0 0 0 0 0 
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SWM  

 

S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 
Estimated 

Gap 

Bridging the Gap (%)  
Household  

Trade  Shares Equity  Bonds Tariff 

and 
Fees 

Invest

ment 
in self 

supply 

Taxes Transf
ers 

E SWM   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from existing 

SWM   0 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing SWM improved (with 

capital investment) to serve the 

population from safely managed 

water supply services 
  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve the 

population    0 63000000 5 5 20 70 63000000 0 0 0 0 0 

4 Ongoing WWTP projects 

completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served from 
FSM   0 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 63000000 0 0 0 0 63000000 0 0 0 0 0 
8 Number of systems requiring  repair CapManEx 0 0 20 5 60 15 0 0 0 0 0 0 
9 Number of systems under operation OpEx 0 0 40 0 60 0 0 0 0 0 0 0 
10 Number of systems requiring DS DS 0 0 0 0 50 50 0 0 0 0 0 0 
 Total    0 63000000 0 0 0 0 63000000 0 0 0 0 0 

 

WaSH in School  

S N Activities  Cost 
Category  Number  Amount 

Required  

% of Available investment  

Available 
Investment  

Total 
Estimated 

Gap 

Bridging the Gap (%)  
Household  

Trade  Shares Equity  Bonds Tariff 

and 
Fees 

Invest

ment 
in self 

supply 

Taxes Transf
ers 

F WaSH in School   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 
1 Total number of schools   23 0 0 0 0 0 0 0 0 0 0 0 

2 Number of schools with Advanced 
Water services   0 0 0 0 0 0 0 0 0 0 0 0 

3 Number of schools with Advanced 
Sanitation services   0 0 0 0 0 0 0 0 0 0 0 0 

4 Number of schools with Advanced 

Hygiene services   0 0 0 0 0 0 0 0 0 0 0 0 

5 Number of schools with basic 

Water services in school   23 0 0 0 0 0 0 0 0 0 0 0 
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S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Trade  Shares Equity  Bonds Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 

6 Number of schools with basic 

Sanitation services in school   10 0 0 0 0 0 0 0 0 0 0 0 

7 Number of schools with basic 

Hygiene services in school   0 0 0 0 0 0 0 0 0 0 0 0 

8 Number of schools with limited 

Water  service in school   0 0 0 0 0 0 0 0 0 0 0 0 

9 Number of schools with limited 

sanitation  service in school   12 0 0 0 0 0 0 0 0 0 0 0 

10 Number of schools with limited 
hygiene  service in school   22 0 0 0 0 0 0 0 0 0 0 0 

11 Number of schools with no Water 
supply services in school   0 0 0 0 0 0 0 0 0 0 0 0 

12 Number of schools with no sanitary 
services in school   1 0 0 0 0 0 0 0 0 0 0 0 

13 Number of schools with no hygiene 

services in school   1 0 0 0 0 0 0 0 0 0 0 0 

14 
Number of schools added in 

Advanced WaSH services in this 

year 
CapEx 0 1690000 0 0 85 15 1690000 0 0 0 0 0 

15 Number of schools added in Basic 

WaSH services in this year CapEx 0 0 0 0 75 25 0 0 0 0 0 0 

16 Number of schools maintaining the 

WaSH service in this year CapManEx 23 822975 0 0 85 15 822975 0 0 0 0 0 

17 Number of schools operating WaSH 

services in this year OpEx 23 8025500 0 0 85 15 8025500 0 0 0 0 0 

18 Number of schools requiring DS for 

WaSH services in this year DS 23 865700 0 0 85 15 865700 0 0 0 0 0 

 Total cost    0 11404175 0 0 0 0 11404175 0 0 0 0 0 

 

WaSH in HCF 

S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 
Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 
and 

Fees 

Invest

ment 
in self 

supply 

Taxes Transf
ers Trade  Shares Equity  Bonds 

G WaSH in HCF   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 
1 Total number of HCF   16 0 0 0 0 0 0 0 0 0 0 0 

2 Number of HCF with Basic Water 

services   0 0 0 0 0 0 0 0 0 0 0 0 

3 Number of HCF with Basic 

Sanitation services   0 0 0 0 0 0 0 0 0 0 0 0 
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S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers Trade  Shares Equity  Bonds 

4 Number of HCF with Basic Hygiene 

services   0 0 0 0 0 0 0 0 0 0 0 0 

5 Number of HCF with Basic 

Environmental cleaning services   0 0 0 0 0 0 0 0 0 0 0 0 

6 Number of HCF with limited Water  

service in school   11 0 0 0 0 0 0 0 0 0 0 0 

7 Number of HCF with limited 

sanitation  service in school   14 0 0 0 0 0 0 0 0 0 0 0 

8 Number of HCF with limited 
hygiene  service in school   14 0 0 0 0 0 0 0 0 0 0 0 

9 Number of HCF with limited 
Environmental cleaning services   8 0 0 0 0 0 0 0 0 0 0 0 

10 Number of HCF with no Water 
supply services in school   5 0 0 0 0 0 0 0 0 0 0 0 

11 Number of HCF with no sanitary 

services in school   2 0 0 0 0 0 0 0 0 0 0 0 

12 Number of HCF with no hygiene 

services in school   2 0 0 0 0 0 0 0 0 0 0 0 

13 Number of HCF with No 

Environmental cleanliness services   8 0 0 0 0 0 0 0 0 0 0 0 

14 Number of HCF added in Basic 

WaSH services in this year CapEx 0 0 0 0 75 25 0 0 0 0 0 0 

15 Number of HCF maintaining the 

WaSH service in this year CapManEx 15 275696 0 0 95 5 275696 0 0 0 0 0 

16 Number of HCF operating WaSH 

services in this year OpEx 15 3042239 0 0 95 5 3042239 0 0 0 0 0 

17 Number of HCF requiring DS for 

WaSH services in this year DS 16 299200 0 0 95 5 299200 0 0 0 0 0 

 Total cost    0 3617135 0 0 0 0 3617135 0 0 0 0 0 

 

WaSH in Public Places  

S 

N  Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 
Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 

Fees 

Investment 

in self 

supply 
Taxes Transfers  Trade  Shares Equity  Bonds 

H  WaSH in HCF   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 
Total number of public places 

where public toilets are 

required 
  9 0 0 0 0 0 0 0 0 0 0 0 

2 Number of public toilets with 
Advanced WaSH facilities   0 0 0 0 0 0 0 0 0 0 0 0 
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S 

N  Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 

Fees 

Investment 

in self 

supply 
Taxes Transfers  Trade  Shares Equity  Bonds 

3 Number of public toilets with 

Basic WaSH facilities   0 0 0 0 0 0 0 0 0 0 0 0 

4 Number of public toilets with 

Limited WaSH facilities   4 0 0 0 0 0 0 0 0 0 0 0 

5 Number of public places with 

no WaSH services   5 0 0 0 0 0 0 0 0 0 0 0 

6 
Number of public places added 

in Advanced WaSH services in 

this year 
CapEx 0 0 0 0 100 0 0 0 0 0 0 0 

7 
Number of public places added 
in Basic WaSH services in this 

year 
CapEx 5 1242000 20 0 80 0 1242000 0 0 0 0 0 

8 
Number of public places 

maintaining the WaSH service 

in this year 
CapManEx 8 2567916 10 0 90 0 2567916 0 0 0 0 0 

9 
Number of public places 

operating WaSH services in 

this year 
OpEx 8 1108714 60 0 40 0 1108714 0 0 0 0 0 

10 
Number of public places 

requiring DS for WaSH 
services in this year 

DS 7 383000 0 0 50 50 383000 0 0 0 0 0 

 Total Cost    0 5301630 0 0 0 0 5301630 0 0 0 0 0 

 

ACTIVITY SUMMARY AND FUNDING MODALITY FOR WASH SERVICES YEAR 2  

Water Supply  

S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers Trade  Shares Equity  Bonds 

A Water Supply   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from existing 

safely managed WSS   0 0 0 0 0 0 0 0 0 0 0 0 

2 Population served from basic WSS   5375 0 0 0 0 0 0 0 0 0 0 0 

3 Population served from limited WSS   553 0 0 0 0 0 0 0 0 0 0 0 

4 Population served from existing 

safely managed tube wells   564 0 0 0 0 0 0 0 0 0 0 0 

5 
Population served from existing  

tube wells delivering basic water 
supply services 

  3950 0 0 0 0 0 0 0 0 0 0 0 

6 Population served from existing   0 0 0 0 0 0 0 0 0 0 0 0 
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S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers Trade  Shares Equity  Bonds 

tubewells delivering limited water 

supply services 

7 Total population served at the 

beginning of year   10442 0 0 0 0 0 0 0 0 0 0 0 

8 Unserved population   4313 0 0 0 0 0 0 0 0 0 0 0 

9 

Existing WS projects improved 

(with capital investment) to serve 
the population from safely managed 

water supply services 

CapEx 0 0 0 20 30 50 0 0 0 0 0 0 

10 

Existing WS projects improved 

(with management improvement) to 

serve the population from safely 

managed water supply services 

CapEx 0 0 0 100 0 0 0 0 0 0 0 0 

11 
Tubewells improved to serve the 

population from safely managed 
water supply services 

CapEx 0 333900 0 90 10 0 333900 0 0 0 0 0 

12 
New WS projects added to serve 

the population from safely managed 

water supply services 
CapEx 0 0 0 10 40 50 0 0 0 0 0 0 

13 
Ongoing WS projects to serve the 

population from safely managed 

water supply services 
CapEx 1 3933600 0 2 3 95 3933600 0 0 0 0 0 

14 Added population in this year from 

WSP (Safely managed)   4917 0 0 0 0 0 0 0 0 0 0 0 

15 Added population in this year from 

tubewells(Safely managed)   0 0 0 0 0 0 0 0 0 0 0 0 

16 
Cumulative population served from 

safely managed water supply 
systems 

  4917 0 0 0 0 0 0 0 0 0 0 0 

17 Cumulative population served from 

safely managed tubewells   564 0 0 0 0 0 0 0 0 0 0 0 

18 Cumulative total   5481 0 0 0 0 0 0 0 0 0 0 0 
19 Total cost CapEX 0 4267500 0 0 0 0 4267500 0 0 0 0 0 
20 Number of systems requiring  repair CapManEx 0 0 0 90 10 0 0 0 0 0 0 0 
21 Number of WSS under operation OpEx 0 0 0 100 0 0 0 0 0 0 0 0 
22 Number of systems requiring DS DS 1 165000 0 0 50 50 165000 0 0 0 0 0 

23 Number of tubewells requiring 

repair CapManEx 1 17766 0 100 0 0 17766 0 0 0 0 0 

24 Number of tubewells under 

operation OpEx 1 38384 0 100 0 0 38384 0 0 0 0 0 

25 Number of tubewells requiring DS DS 1 7578 0 0 50 50 7578 0 0 0 0 0 
 Total cost    0 4496228 0 0 0 0 4496228 0 0 0 0 0 

 Investment Fraction    0 0 0 10 5 85 0 0 0 0 0 0 
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S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers Trade  Shares Equity  Bonds 

 Total population   14755 0 0 0 0 0 0 0 0 0 0 0 

 

Household Sanitation and Hygiene  

S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers Trade  Shares Equity  Bonds 

B Household Sanitation and 

Hygiene   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 

Population served from existing 
safely managed Sanitation service 

(population at the beginning of 

2021) 
  16183 0 0 0 0 0 0 0 0 0 0 0 

2 
Population served from basic 

sanitation service(population at the 

beginning of 2021) 
  9349 0 0 0 0 0 0 0 0 0 0 0 

3 
Population served from limited 

Sanitation service (population at the 
beginning of 2021) 

  284 0 0 0 0 0 0 0 0 0 0 0 

4 
Population served from Unimproved 
Sanitation service (population at the 

beginning of 2021) 
  0 0 0 0 0 0 0 0 0 0 0 0 

5 Unserved population   1739 0 0 0 0 0 0 0 0 0 0 0 

6 
Total population served at the 

beginning of 2020(population at the 

beginning of 2021) 
  25816 0 0 0 0 0 0 0 0 0 0 0 

7 
Existing toilets with safely managed 

services improved for safe disposal 

of fecal matter later 
CapEx 383 781000 0 95 0 5 781000 0 0 0 0 0 

8 
Existing Toilets with basic facilities 
will be improved to safely managed 

toilets 
CapEx 442 5654440 0 95 0 5 5654440 0 0 0 0 0 

9 
Existing Toilets with limited facilities 

will be improved to safely managed 

toilets 
CapEx 14 749760 0 95 0 5 749760 0 0 0 0 0 

10 
Existing Toilets with unimproved 

sanitation facilities will be improved 

to safely managed toilets 
CapEx 0 0 0 95 0 5 0 0 0 0 0 0 

11 Unserved households making safely 

managed sanitation service CapEx 86 7302350 0 95 0 5 7302350 0 0 0 0 0 

12 Added population in this year  CapEx 3230 0 0 0 0 0 0 0 0 0 0 0 
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S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers Trade  Shares Equity  Bonds 

(Safely managed) 
13 Total cost CapEx 0 14487550 0 0 0 0 14487550 0 0 0 0 0 
14 Number of toilets requiring  repair CapManEx 3782 3665887 0 95 0 5 3665887 0 0 0 0 0 
15 Number of WSS under operation Opex 3782 23563312 0 95 0 5 23563312 0 0 0 0 0 
16 Number of systems requiring DS DS 3782 158940 0 95 0 5 158940 0 0 0 0 0 
 Total cost    0 41875689 0 0 0 0 41875689 0 0 0 0 0 

 Investment Fraction    0 0 0 95 0 5 0 0 0 0 0 0 

 

FSM 

S N Activities  Cost 
Category  Number  Amount 

Required  

% of Available investment  

Available 
Investment  

Total 
Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 
Fees 

Invest

ment 
in self 

supply 

Taxes Transf
ers Trade  Shares Equity  Bonds 

C FSM  (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 
Population served from existing FSM 
(which has treatment unit) (Baseline 

population) 
  0 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing FSM improved (with capital 

investment) to serve the population 

from safely managed water supply 

services 
  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve the 
population  CapEx 0 22500000 5 5 20 70 22500000 0 0 0 0 0 

4 Ongoing FSM projects completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 22500000 0 0 0 0 22500000 0 0 0 0 0 
8 Number of systems requiring  repair CapManEx 0 0 20 5 60 15 0 0 0 0 0 0 
9 Number of systems under operation OpEx 0 0 40 0 60 0 0 0 0 0 0 0 
10 Number of systems requiring DS DS 1 4530000 0 0 50 50 4530000 0 0 0 0 0 
 Total    0 27030000 0 0 0 0 27030000 0 0 0 0 0 

 

 

WWTP with Sewer  
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S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers Trade  Shares Equity  Bonds 

D WWTP with Sewer   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from existing 

WWTP with sewer   0 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing WWTP with sewer 

improved (with capital investment) 

to serve the population from safely 
managed water supply services 

  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve the 
population    0 0 5 5 20 70 0 0 0 0 0 0 

4 Ongoing WWTP projects 

completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 0 0 0 0 0 0 0 0 0 0 0 
8 Number of systems requiring  repair CapManEx 0 0 20 5 60 15 0 0 0 0 0 0 
9 Number of systems under operation OpEx 0 0 40 0 60 0 0 0 0 0 0 0 
10 Number of systems requiring DS DS 0 0 0 0 50 50 0 0 0 0 0 0 
11 Total    0 0 0 0 0 0 0 0 0 0 0 0 

 

SWM  

S N Activities  Cost 
Category  Number  Amount 

Required  

% of Available investment  

Available 
Investment  

Total 
Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 
Fees 

Invest

ment 

in self 
supply 

Taxes Transf

ers Trade  Shares Equity  Bonds 

E SWM   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from existing 
SWM   0 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing SWM improved (with 
capital investment) to serve the 

population from safely managed 

water supply services 
  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve the 

population    0 63000000 5 5 20 70 63000000 0 0 0 0 0 

4 Ongoing WWTP projects 

completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 
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S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers Trade  Shares Equity  Bonds 

7 Total cost CapEx 0 63000000 0 0 0 0 63000000 0 0 0 0 0 
8 Number of systems requiring  repair CapManEx 0 0 20 5 60 15 0 0 0 0 0 0 
9 Number of systems under operation OpEx 0 0 40 0 60 0 0 0 0 0 0 0 
10 Number of systems requiring DS DS 0 0 0 0 50 50 0 0 0 0 0 0 
 Total    0 63000000 0 0 0 0 63000000 0 0 0 0 0 

 

WaSH in School  

S N Activities  Cost 
Category  Number  Amount 

Required  

% of Available investment  

Available 
Investment  

Total 

Estimated 
Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 
Fees 

Invest

ment 

in self 
supply 

Taxes Transf

ers Trade  Shares Equity  Bonds 

F WaSH in School   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 
1 Total number of schools   23 0 0 0 0 0 0 0 0 0 0 0 

2 Number of schools with Advanced 

Water services   0 0 0 0 0 0 0 0 0 0 0 0 

3 Number of schools with Advanced 
Sanitation services   0 0 0 0 0 0 0 0 0 0 0 0 

4 Number of schools with Advanced 
Hygiene services   0 0 0 0 0 0 0 0 0 0 0 0 

5 Number of schools with basic 
Water services in school   23 0 0 0 0 0 0 0 0 0 0 0 

6 Number of schools with basic 

Sanitation services in school   10 0 0 0 0 0 0 0 0 0 0 0 

7 Number of schools with basic 

Hygiene services in school   0 0 0 0 0 0 0 0 0 0 0 0 

8 Number of schools with limited 

Water  service in school   0 0 0 0 0 0 0 0 0 0 0 0 

9 Number of schools with limited 

sanitation  service in school   12 0 0 0 0 0 0 0 0 0 0 0 

10 Number of schools with limited 

hygiene  service in school   22 0 0 0 0 0 0 0 0 0 0 0 

11 Number of schools with no Water 

supply services in school   0 0 0 0 0 0 0 0 0 0 0 0 

12 Number of schools with no sanitary 

services in school   1 0 0 0 0 0 0 0 0 0 0 0 

13 Number of schools with no hygiene 

services in school   1 0 0 0 0 0 0 0 0 0 0 0 

14 
Number of schools added in 

Advanced WaSH services in this 
year 

CapEx 0 1690000 0 0 85 15 1690000 0 0 0 0 0 

15 Number of schools added in Basic CapEx 0 741500 0 0 75 25 741500 0 0 0 0 0 
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S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers Trade  Shares Equity  Bonds 

WaSH services in this year 

16 Number of schools maintaining the 

WaSH service in this year CapManEx 23 1133725 0 0 85 15 1133725 0 0 0 0 0 

17 Number of schools operating WaSH 

services in this year OpEx 23 8025500 0 0 85 15 8025500 0 0 0 0 0 

18 Number of schools requiring DS for 

WaSH services in this year DS 23 1327700 0 0 85 15 1327700 0 0 0 0 0 

 Total cost    0 12918425 0 0 0 0 12918425 0 0 0 0 0 
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WaSH in HCF  

S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 
Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 
Fees 

Invest

ment 
in self 

supply 

Taxes Transf
ers Trade  Shares Equity  Bonds 

G WaSH in HCF   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 
1 Total number of HCF   16 0 0 0 0 0 0 0 0 0 0 0 

2 Number of HCF with Basic Water 
services   0 0 0 0 0 0 0 0 0 0 0 0 

3 Number of HCF with Basic 

Sanitation services   0 0 0 0 0 0 0 0 0 0 0 0 

4 Number of HCF with Basic Hygiene 

services   0 0 0 0 0 0 0 0 0 0 0 0 

5 Number of HCF with Basic 

Environmental cleaning services   0 0 0 0 0 0 0 0 0 0 0 0 

6 Number of HCF with limited Water  

service in school   11 0 0 0 0 0 0 0 0 0 0 0 

7 Number of HCF with limited 

sanitation  service in school   14 0 0 0 0 0 0 0 0 0 0 0 

8 Number of HCF with limited 

hygiene  service in school   14 0 0 0 0 0 0 0 0 0 0 0 

9 Number of HCF with limited 

Environmental cleaning services   8 0 0 0 0 0 0 0 0 0 0 0 

10 Number of HCF with no Water 

supply services in school   5 0 0 0 0 0 0 0 0 0 0 0 

11 Number of HCF with no sanitary 

services in school   2 0 0 0 0 0 0 0 0 0 0 0 

12 Number of HCF with no hygiene 

services in school   2 0 0 0 0 0 0 0 0 0 0 0 

13 Number of HCF with No 

Environmental cleanliness services   8 0 0 0 0 0 0 0 0 0 0 0 

14 Number of HCF added in Basic 
WaSH services in this year CapEx 0 458000 0 0 75 25 458000 0 0 0 0 0 

15 Number of HCF maintaining the 
WaSH service in this year CapManEx 15 314321 0 0 95 5 314321 0 0 0 0 0 

16 Number of HCF operating WaSH 
services in this year OpEx 15 3042239 0 0 95 5 3042239 0 0 0 0 0 

17 Number of HCF requiring DS for 

WaSH services in this year DS 16 486200 0 0 95 5 486200 0 0 0 0 0 

 Total cost    0 4300760 0 0 0 0 4300760 0 0 0 0 0 
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WaSH in Public Places  

S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 
Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers Trade  Shares Equity  Bonds 

H  WaSH in HCF   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Total number of public places where 

public toilets are required   9 0 0 0 0 0 0 0 0 0 0 0 

2 Number of public toilets with 

Advanced WaSH facilities   0 0 0 0 0 0 0 0 0 0 0 0 

3 Number of public toilets with Basic 
WaSH facilities   2 0 0 0 0 0 0 0 0 0 0 0 

4 Number of public toilets with 
Limited WaSH facilities   2 0 0 0 0 0 0 0 0 0 0 0 

5 Number of public places with no 
WaSH services   5 0 0 0 0 0 0 0 0 0 0 0 

6 
Number of public places added in 

Advanced WaSH services in this 

year 
CapEx 0 927500 0 0 100 0 927500 0 0 0 0 0 

7 Number of public places added in 

Basic WaSH services in this year CapEx 0 2576000 20 0 80 0 2576000 0 0 0 0 0 

8 Number of public places maintaining 

the WaSH service in this year CapManEx 8 292396 10 0 90 0 292396 0 0 0 0 0 

9 Number of public places operating 

WaSH services in this year OpEx 8 1376334 60 0 40 0 1376334 0 0 0 0 0 

10 Number of public places requiring 

DS for WaSH services in this year DS 7 189000 0 0 50 50 189000 0 0 0 0 0 

11 Total Cost    0 5361230 0 0 0 0 5361230 0 0 0 0 0 

 

ACTIVITY SUMMARY AND FUNDING MODALITY FOR WASH SERVICES YEAR 3 

Water Supply  

S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 
and 

Fees 

Invest

ment 
in self 

supply 

Taxes Transf
ers Trade  Shares Equity  Bonds 

A Water Supply   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from existing 

safely managed WSS   4917 0 0 0 0 0 0 0 0 0 0 0 

2 Population served from basic WSS   5375 0 0 0 0 0 0 0 0 0 0 0 

3 Population served from limited WSS   553 0 0 0 0 0 0 0 0 0 0 0 

4 Population served from existing 

safely managed tube wells   564 0 0 0 0 0 0 0 0 0 0 0 
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S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers Trade  Shares Equity  Bonds 

5 
Population served from existing  

tube wells delivering basic water 
supply services 

  3950 0 0 0 0 0 0 0 0 0 0 0 

6 
Population served from existing 
tubewells delivering limited water 

supply services 
  0 0 0 0 0 0 0 0 0 0 0 0 

7 Total population served at the 

beginning of year   15359 0 0 0 0 0 0 0 0 0 0 0 

8 Unserved population   0 0 0 0 0 0 0 0 0 0 0 0 

9 

Existing WS projects improved 

(with capital investment) to serve 

the population from safely managed 

water supply services 

CapEx 0 0 0 20 30 50 0 0 0 0 0 0 

10 

Existing WS projects improved 

(with management improvement) to 
serve the population from safely 

managed water supply services 

CapEx 0 0 0 100 0 0 0 0 0 0 0 0 

11 
Tubewells improved to serve the 

population from safely managed 

water supply services 
CapEx 0 0 0 90 10 0 0 0 0 0 0 0 

12 
New WS projects added to serve 

the population from safely managed 

water supply services 
CapEx 0 0 0 10 40 50 0 0 0 0 0 0 

13 
Ongoing WS projects to serve the 
population from safely managed 

water supply services 
CapEx 0 0 0 2 3 95 0 0 0 0 0 0 

14 Added population in this year from 

WSP (Safely managed)   0 0 0 0 0 0 0 0 0 0 0 0 

15 Added population in this year from 

tubewells(Safely managed)   0 0 0 0 0 0 0 0 0 0 0 0 

16 
Cumulative population served from 

safely managed water supply 

systems 
  4917 0 0 0 0 0 0 0 0 0 0 0 

17 Cumulative population served from 

safely managed tubewells   564 0 0 0 0 0 0 0 0 0 0 0 

18 Cumulative total   5481 0 0 0 0 0 0 0 0 0 0 0 
19 Total cost CapEX 0 0 0 0 0 0 0 0 0 0 0 0 
20 Number of systems requiring  repair CapManEx 1 1528539 0 90 10 0 1528539 0 0 0 0 0 
21 Number of WSS under operation OpEx 1 2186637 0 100 0 0 2186637 0 0 0 0 0 
22 Number of systems requiring DS DS 1 45000 0 0 50 50 45000 0 0 0 0 0 

23 Number of tubewells requiring 
repair CapManEx 1 25325 0 100 0 0 25325 0 0 0 0 0 

24 Number of tubewells under 

operation OpEx 1 45140 0 100 0 0 45140 0 0 0 0 0 
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S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers Trade  Shares Equity  Bonds 

25 Number of tubewells requiring DS DS 1 900 0 0 50 50 900 0 0 0 0 0 
 Total cost    0 3831541 0 0 0 0 3831541 0 0 0 0 0 

 Investment Fraction    0 0 0 95 5 1 0 0 0 0 0 0 

 Total population    15359 0 0 0 0 0 0 0 0 0 0 0 

 

Household Sanitation and Hygiene  

S 

N  Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 

Fees 

Investment 

in self 

supply 
Taxes Transfers  Trade  Shares Equity  Bonds 

B Household Sanitation and 

Hygiene   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 

Population served from 

existing safely managed 

Sanitation service (population 
at the beginning of 2021) 

  19432 0 0 0 0 0 0 0 0 0 0 0 

2 
Population served from basic 

sanitation service(population 

at the beginning of 2021) 
  6678 0 0 0 0 0 0 0 0 0 0 0 

3 

Population served from 

limited Sanitation service 

(population at the beginning of 
2021) 

  203 0 0 0 0 0 0 0 0 0 0 0 

4 

Population served from 
Unimproved Sanitation service 

(population at the beginning of 

2021) 
  0 0 0 0 0 0 0 0 0 0 0 0 

5 Unserved population   1242 0 0 0 0 0 0 0 0 0 0 0 

6 
Total population served at the 

beginning of 2020(population 

at the beginning of 2021) 
  26313 0 0 0 0 0 0 0 0 0 0 0 

7 

Existing toilets with safely 

managed services improved 
for safe disposal of fecal 

matter later 

CapEx 383 781000 0 95 0 5 781000 0 0 0 0 0 

8 
Existing Toilets with basic 

facilities will be improved to 

safely managed toilets 
CapEx 442 5654440 0 95 0 5 5654440 0 0 0 0 0 

9 Existing Toilets with limited 

facilities will be improved to 
CapEx 14 749760 0 95 0 5 749760 0 0 0 0 0 
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S 

N  Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 

Fees 

Investment 

in self 

supply 
Taxes Transfers  Trade  Shares Equity  Bonds 

safely managed toilets 

10 

Existing Toilets with 

unimproved sanitation 

facilities will be improved to 

safely managed toilets 

CapEx 0 0 0 95 0 5 0 0 0 0 0 0 

11 
Unserved households making 

safely managed sanitation 
service 

CapEx 86 7302350 0 95 0 5 7302350 0 0 0 0 0 

12 Added population in this year  
(Safely managed) CapEx 3230 0 0 0 0 0 0 0 0 0 0 0 

13 Total cost CapEx 0 14487550 0 0 0 0 14487550 0 0 0 0 0 

14 Number of toilets requiring  
repair CapManEx 3796 3993885 0 95 0 5 3993885 0 0 0 0 0 

15 Number of WSS under 
operation Opex 3796 24000554 0 95 0 5 24000554 0 0 0 0 0 

16 Number of systems requiring 

DS DS 3796 158940 0 95 0 5 158940 0 0 0 0 0 

 Total cost    0 42640929 0 0 0 0 42640929 0 0 0 0 0 

 Investment Fraction    0 0 0 95 0 5 0 0 0 0 0 0 

 

FSM 

S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 

Fees 

Invest
ment 

in self 

supply 

Taxes Transf

ers Trade  Shares Equity  Bonds 

C FSM  (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 
Population served from existing FSM 

(which has treatment unit) (Baseline 

population) 
  0 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing FSM improved (with capital 

investment) to serve the population 
from safely managed water supply 

services 
  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve the 

population  CapEx 0 90000000 5 5 20 70 90000000 0 0 0 0 0 

4 Ongoing FSM projects completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 90000000 0 0 0 0 90000000 0 0 0 0 0 
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S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers Trade  Shares Equity  Bonds 

8 Number of systems requiring  repair CapManEx 0 0 20 5 60 15 0 0 0 0 0 0 
9 Number of systems under operation OpEx 0 0 40 0 60 0 0 0 0 0 0 0 
10 Number of systems requiring DS DS 0 0 0 0 50 50 0 0 0 0 0 0 
 Total    0 90000000 0 0 0 0 90000000 0 0 0 0 0 

 

WWTP with Sewer  

S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 

Fees 

Invest
ment 

in self 

supply 

Taxes Transf

ers Trade  Shares Equity  Bonds 

D WWTP with Sewer   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from existing 

WWTP with sewer   0 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing WWTP with sewer 

improved (with capital investment) 

to serve the population from safely 
managed water supply services 

  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve the 
population    0 0 5 5 20 70 0 0 0 0 0 0 

4 Ongoing WWTP projects 
completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 0 0 0 0 0 0 0 0 0 0 0 
8 Number of systems requiring  repair CapManEx 0 0 20 5 60 15 0 0 0 0 0 0 
9 Number of systems under operation OpEx 0 0 40 0 60 0 0 0 0 0 0 0 
10 Number of systems requiring DS DS 0 0 0 0 50 50 0 0 0 0 0 0 
11 Total    0 0 0 0 0 0 0 0 0 0 0 0 
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SWM  

S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 
Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers Trade  Shares Equity  Bonds 

E SWM   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from existing 

SWM   0 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing SWM improved (with 

capital investment) to serve the 
population from safely managed 

water supply services 
  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve the 

population    1 15750000 5 5 20 70 15750000 0 0 0 0 0 

4 Ongoing WWTP projects 

completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year from 

FSM   22500 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served from 

FSM   22500 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 15750000 0 0 0 0 15750000 0 0 0 0 0 
8 Number of systems requiring  repair CapManEx 0 0 20 5 60 15 0 0 0 0 0 0 
9 Number of systems under operation OpEx 0 0 40 0 60 0 0 0 0 0 0 0 
10 Number of systems requiring DS DS 1 215000 0 0 50 50 215000 0 0 0 0 0 
11 Total    0 15965000 0 0 0 0 15965000 0 0 0 0 0 

 

WaSH in School  

S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investmen

t  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 
and 

Fees 

Invest
ment 

in self 

supply 

Taxes Transf

ers Trade  Shares Equity  Bonds 

F WaSH in School   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 
1 Total number of schools   23 0 0 0 0 0 0 0 0 0 0 0 

2 Number of schools with Advanced 

Water services   0 0 0 0 0 0 0 0 0 0 0 0 

3 Number of schools with Advanced 

Sanitation services   0 0 0 0 0 0 0 0 0 0 0 0 

4 Number of schools with Advanced 

Hygiene services   0 0 0 0 0 0 0 0 0 0 0 0 

5 Number of schools with basic 

Water services in school   23 0 0 0 0 0 0 0 0 0 0 0 

6 Number of schools with basic 

Sanitation services in school   10 0 0 0 0 0 0 0 0 0 0 0 
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S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investmen

t  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers Trade  Shares Equity  Bonds 

7 Number of schools with basic 

Hygiene services in school   0 0 0 0 0 0 0 0 0 0 0 0 

8 Number of schools with limited 

Water  service in school   0 0 0 0 0 0 0 0 0 0 0 0 

9 Number of schools with limited 

sanitation  service in school   12 0 0 0 0 0 0 0 0 0 0 0 

10 Number of schools with limited 

hygiene  service in school   22 0 0 0 0 0 0 0 0 0 0 0 

11 Number of schools with no Water 
supply services in school   0 0 0 0 0 0 0 0 0 0 0 0 

12 Number of schools with no sanitary 
services in school   1 0 0 0 0 0 0 0 0 0 0 0 

13 Number of schools with no hygiene 
services in school   1 0 0 0 0 0 0 0 0 0 0 0 

14 
Number of schools added in 

Advanced WaSH services in this 

year 
CapEx 2 422500 0 0 85 15 422500 0 0 0 0 0 

15 Number of schools added in Basic 

WaSH services in this year CapEx 0 2966000 0 0 75 25 2966000 0 0 0 0 0 

16 Number of schools maintaining the 

WaSH service in this year CapManEx 23 1133725 0 0 85 15 1133725 0 0 0 0 0 

17 Number of schools operating WaSH 

services in this year OpEx 23 8025500 0 0 85 15 8025500 0 0 0 0 0 

18 Number of schools requiring DS for 

WaSH services in this year DS 23 865700 0 0 85 15 865700 0 0 0 0 0 

 Total cost    0 13413425 0 0 0 0 13413425 0 0 0 0 0 

 

WaSH in HCF  

S N Activities  Cost 
Category  Number  Amount 

Required  

% of Available investment  

Available 
Investment  

Total 

Estimated 
Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 
Fees 

Invest

ment 

in self 
supply 

Taxes Transf

ers Trade  Shares Equity  Bonds 

G WaSH in HCF   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 
1 Total number of HCF   16 0 0 0 0 0 0 0 0 0 0 0 

2 Number of HCF with Basic Water 
services   0 0 0 0 0 0 0 0 0 0 0 0 

3 Number of HCF with Basic 
Sanitation services   0 0 0 0 0 0 0 0 0 0 0 0 

4 Number of HCF with Basic Hygiene 
services   0 0 0 0 0 0 0 0 0 0 0 0 
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S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers Trade  Shares Equity  Bonds 

5 Number of HCF with Basic 

Environmental cleaning services   0 0 0 0 0 0 0 0 0 0 0 0 

6 Number of HCF with limited Water  

service in school   11 0 0 0 0 0 0 0 0 0 0 0 

7 Number of HCF with limited 

sanitation  service in school   14 0 0 0 0 0 0 0 0 0 0 0 

8 Number of HCF with limited 

hygiene  service in school   14 0 0 0 0 0 0 0 0 0 0 0 

9 Number of HCF with limited 
Environmental cleaning services   8 0 0 0 0 0 0 0 0 0 0 0 

10 Number of HCF with no Water 
supply services in school   5 0 0 0 0 0 0 0 0 0 0 0 

11 Number of HCF with no sanitary 
services in school   2 0 0 0 0 0 0 0 0 0 0 0 

12 Number of HCF with no hygiene 

services in school   2 0 0 0 0 0 0 0 0 0 0 0 

13 Number of HCF with No 

Environmental cleanliness services   8 0 0 0 0 0 0 0 0 0 0 0 

14 Number of HCF added in Basic 

WaSH services in this year CapEx 0 1832000 0 0 75 25 1832000 0 0 0 0 0 

15 Number of HCF maintaining the 

WaSH service in this year CapManEx 15 314321 0 0 95 5 314321 0 0 0 0 0 

16 Number of HCF operating WaSH 

services in this year OpEx 15 3042239 0 0 95 5 3042239 0 0 0 0 0 

17 Number of HCF requiring DS for 

WaSH services in this year DS 16 1234200 0 0 95 5 1234200 0 0 0 0 0 

18 Total cost    0 6422760 0 0 0 0 6422760 0 0 0 0 0 

 

WaSH in Public Places  

S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 
Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 

Fees 

Invest

ment 

in self 
supply 

Taxes Transf

ers Trade  Shares Equity  Bonds 

H  WaSH in HCF   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Total number of public places where 

public toilets are required   9 0 0 0 0 0 0 0 0 0 0 0 

2 Number of public toilets with 

Advanced WaSH facilities   0 0 0 0 0 0 0 0 0 0 0 0 

3 Number of public toilets with Basic 
WaSH facilities   2 0 0 0 0 0 0 0 0 0 0 0 
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S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers Trade  Shares Equity  Bonds 

4 Number of public toilets with 

Limited WaSH facilities   2 0 0 0 0 0 0 0 0 0 0 0 

5 Number of public places with no 

WaSH services   5 0 0 0 0 0 0 0 0 0 0 0 

6 
Number of public places added in 

Advanced WaSH services in this 
year 

CapEx 1 397500 0 0 100 0 397500 0 0 0 0 0 

7 Number of public places added in 
Basic WaSH services in this year CapEx 2 1104000 20 0 80 0 1104000 0 0 0 0 0 

8 Number of public places maintaining 

the WaSH service in this year CapManEx 8 292396 10 0 90 0 292396 0 0 0 0 0 

9 Number of public places operating 

WaSH services in this year OpEx 8 1376334 60 0 40 0 1376334 0 0 0 0 0 

10 Number of public places requiring 

DS for WaSH services in this year DS 9 299000 0 0 50 50 299000 0 0 0 0 0 

 Total Cost    0 3469230 0 0 0 0 3469230 0 0 0 0 0 

 

ACTIVITY SUMMARY AND FUNDING MODALITY FOR WASH SERVICES YEAR 4 

Water Supply  

 

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest
ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

A Water Supply   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from existing 

safely managed WSS   4917 0 0 0 0 0 0 0 0 0 0 0 

2 Population served from basic WSS   5375 0 0 0 0 0 0 0 0 0 0 0 

3 Population served from limited WSS   553 0 0 0 0 0 0 0 0 0 0 0 

4 Population served from existing 

safely managed tube wells   564 0 0 0 0 0 0 0 0 0 0 0 

5 
Population served from existing  

tube wells delivering basic water 

supply services 
  0 0 0 0 0 0 0 0 0 0 0 0 

6 
Population served from existing 

tubewells delivering limited water 
supply services 

  0 0 0 0 0 0 0 0 0 0 0 0 
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     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

7 Total population served at the 
beginning of year   11409 0 0 0 0 0 0 0 0 0 0 0 

8 Unserved population   3950 0 0 0 0 0 0 0 0 0 0 0 

9 

Existing WS projects improved 
(with capital investment) to serve 

the population from safely managed 

water supply services 

CapEx 0 0 0 20 30 50 0 0 0 0 0 0 

10 

Existing WS projects improved 

(with management improvement) to 

serve the population from safely 
managed water supply services 

CapEx 0 0 0 100 0 0 0 0 0 0 0 0 

11 
Tubewells improved to serve the 
population from safely managed 

water supply services 
CapEx 0 0 0 90 10 0 0 0 0 0 0 0 

12 
New WS projects added to serve 

the population from safely managed 

water supply services 
CapEx 0 0 0 10 40 50 0 0 0 0 0 0 

13 
Ongoing WS projects to serve the 

population from safely managed 

water supply services 
CapEx 0 0 0 2 3 95 0 0 0 0 0 0 

14 Added population in this year from 

WSP (Safely managed)   0 0 0 0 0 0 0 0 0 0 0 0 

15 Added population in this year from 
tubewells(Safely managed)   0 0 0 0 0 0 0 0 0 0 0 0 

16 
Cumulative population served from 
safely managed water supply 

systems 
  4917 0 0 0 0 0 0 0 0 0 0 0 

17 Cumulative population served from 

safely managed tubewells   564 0 0 0 0 0 0 0 0 0 0 0 

18 Cumulative total   5481 0 0 0 0 0 0 0 0 0 0 0 
19 Total cost CapEX 0 0 0 0 0 0 0 0 0 0 0 0 
20 Number of systems requiring  repair CapManEx 1 1528539 0 90 10 0 1528539 0 0 0 0 0 
21 Number of WSS under operation OpEx 1 2186637 0 100 0 0 2186637 0 0 0 0 0 
22 Number of systems requiring DS DS 1 45000 0 0 50 50 45000 0 0 0 0 0 

23 Number of tubewells requiring 

repair CapManEx 1 25325 0 100 0 0 25325 0 0 0 0 0 

24 Number of tubewells under 

operation OpEx 1 45140 0 100 0 0 45140 0 0 0 0 0 

25 Number of tubewells requiring DS DS 1 900 0 0 50 50 900 0 0 0 0 0 
 Total cost    0 3831541 0 0 0 0 3831541 0 0 0 0 0 

 Investment Fraction    0 0 0 95 5 1 0 0 0 0 0 0 

 Total population   15359 0 0 0 0 0 0 0 0 0 0 0 
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Household Sanitation and Hygiene  

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 
and 

Fees 

Invest
ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 
Estimated 

Gap 
Trade  Shares Equity  Bonds 

B Household Sanitation and 

Hygiene   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 

Population served from existing 

safely managed Sanitation service 

(population at the beginning of 
2021) 

  22681 0 0 0 0 0 0 0 0 0 0 0 

2 
Population served from basic 
sanitation service(population at the 

beginning of 2021) 
  4007 0 0 0 0 0 0 0 0 0 0 0 

3 
Population served from limited 

Sanitation service (population at the 

beginning of 2021) 
  122 0 0 0 0 0 0 0 0 0 0 0 

4 
Population served from Unimproved 

Sanitation service (population at the 
beginning of 2021) 

  0 0 0 0 0 0 0 0 0 0 0 0 

5 Unserved population   745 0 0 0 0 0 0 0 0 0 0 0 

6 
Total population served at the 
beginning of 2020(population at the 

beginning of 2021) 
  26810 0 0 0 0 0 0 0 0 0 0 0 

7 
Existing toilets with safely managed 

services improved for safe disposal 

of fecal matter later 
CapEx 383 781000 0 95 0 5 781000 0 0 0 0 0 

8 
Existing Toilets with basic facilities 

will be improved to safely managed 

toilets 
CapEx 442 5654440 0 95 0 5 5654440 0 0 0 0 0 

9 
Existing Toilets with limited facilities 

will be improved to safely managed 
toilets 

CapEx 14 749760 0 95 0 5 749760 0 0 0 0 0 

10 
Existing Toilets with unimproved 

sanitation facilities will be improved 

to safely managed toilets 
CapEx 0 0 0 95 0 5 0 0 0 0 0 0 

11 Unserved households making safely 

managed sanitation service CapEx 86 7302350 0 95 0 5 7302350 0 0 0 0 0 

12 Added population in this year  

(Safely managed) CapEx 3230 0 0 0 0 0 0 0 0 0 0 0 

13 Total cost CapEx 0 14487550 0 0 0 0 14487550 0 0 0 0 0 
14 Number of toilets requiring  repair CapManEx 3810 4321883 0 95 0 5 4321883 0 0 0 0 0 
15 Number of WSS under operation Opex 3810 24437795 0 95 0 5 24437795 0 0 0 0 0 
16 Number of systems requiring DS DS 3810 158940 0 95 0 5 158940 0 0 0 0 0 
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     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

17 Total cost    0 43406168 0 0 0 0 43406168 0 0 0 0 0 

18 Investment Fraction    0 0 0 95 0 5 0 0 0 0 0 0 

 

FSM 

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 
and 

Fees 

Invest
ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 
Estimated 

Gap 
Trade  Shares Equity  Bonds 

C FSM  (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 
Population served from existing FSM 

(which has treatment unit) (Baseline 

population) 
  0 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing FSM improved (with capital 

investment) to serve the population 

from safely managed water supply 
services 

  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve the 

population  CapEx 0 90000000 5 5 20 70 90000000 0 0 0 0 0 

4 Ongoing FSM projects completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year from 
FSM   0 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 90000000 0 0 0 0 90000000 0 0 0 0 0 
8 Number of systems requiring  repair CapManEx 0 0 20 5 60 15 0 0 0 0 0 0 
9 Number of systems under operation OpEx 0 0 40 0 60 0 0 0 0 0 0 0 
10 Number of systems requiring DS DS 0 0 0 0 50 50 0 0 0 0 0 0 
11 Total    0 90000000 0 0 0 0 90000000 0 0 0 0 0 
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WWTP with Sewer  

     % of Available investment    Bridging the Gap (%) 

     Household        

S 

N  Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Investment 

in self 

supply 
Taxes Transfers  Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

D WWTP with Sewer   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from 

existing WWTP with sewer   0 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing WWTP with sewer 

improved (with capital 
investment) to serve the 

population from safely 

managed water supply 

services 

  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to 

serve the population    0 90000000 5 5 20 70 90000000 0 0 0 0 0 

4 Ongoing WWTP projects 
completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year 
from FSM   0 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population 
served from FSM   0 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 90000000 0 0 0 0 90000000 0 0 0 0 0 

8 Number of systems requiring  
repair CapManEx 0 0 20 5 60 15 0 0 0 0 0 0 

9 Number of systems under 
operation OpEx 0 0 40 0 60 0 0 0 0 0 0 0 

10 Number of systems requiring 
DS DS 1 18030000 0 0 50 50 18030000 0 0 0 0 0 

 Total    0 108030000 0 0 0 0 108030000 0 0 0 0 0 

 

SWM  

S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 

Fees 

Invest
ment 

in self 

supply 

Taxes Transf

ers Trade  Shares Equity  Bonds 

E SWM   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from existing 

SWM   22500 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing SWM improved (with 

capital investment) to serve the 

population from safely managed 
water supply services 

  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve the   0 0 5 5 20 70 0 0 0 0 0 0 
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S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers Trade  Shares Equity  Bonds 

population  

4 Ongoing WWTP projects 

completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served from 

FSM   22500 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 0 0 0 0 0 0 0 0 0 0 0 
8 Number of systems requiring  repair CapManEx 1 5575500 20 5 60 15 5575500 0 0 0 0 0 
9 Number of systems under operation OpEx 1 7560000 40 0 60 0 7560000 0 0 0 0 0 
10 Number of systems requiring DS DS 1 45000 0 0 50 50 45000 0 0 0 0 0 
11 Total    0 13180500 0 0 0 0 13180500 0 0 0 0 0 

 

WaSH in School  

     % of Available investment    Bridging the Gap (%)  

     Household          

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

F WaSH in School   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 
1 Total number of schools   23 0 0 0 0 0 0 0 0 0 0 0 

2 Number of schools with Advanced 

Water services   2 0 0 0 0 0 0 0 0 0 0 0 

3 Number of schools with Advanced 

Sanitation services   2 0 0 0 0 0 0 0 0 0 0 0 

4 Number of schools with Advanced 

Hygiene services   2 0 0 0 0 0 0 0 0 0 0 0 

5 Number of schools with basic 

Water services in school   21 0 0 0 0 0 0 0 0 0 0 0 

6 Number of schools with basic 

Sanitation services in school   8 0 0 0 0 0 0 0 0 0 0 0 

7 Number of schools with basic 

Hygiene services in school   0 0 0 0 0 0 0 0 0 0 0 0 

8 Number of schools with limited 
Water  service in school   0 0 0 0 0 0 0 0 0 0 0 0 

9 Number of schools with limited 
sanitation  service in school   12 0 0 0 0 0 0 0 0 0 0 0 

10 Number of schools with limited 
hygiene  service in school   20 0 0 0 0 0 0 0 0 0 0 0 
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     % of Available investment    Bridging the Gap (%)  

     Household          

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

11 Number of schools with no Water 
supply services in school   0 0 0 0 0 0 0 0 0 0 0 0 

12 Number of schools with no sanitary 
services in school   1 0 0 0 0 0 0 0 0 0 0 0 

13 Number of schools with no hygiene 
services in school   1 0 0 0 0 0 0 0 0 0 0 0 

14 
Number of schools added in 
Advanced WaSH services in this 

year 
CapEx 0 138000 0 0 85 15 138000 0 0 0 0 0 

15 Number of schools added in Basic 

WaSH services in this year CapEx 0 3093000 0 0 75 25 3093000 0 0 0 0 0 

16 Number of schools maintaining the 

WaSH service in this year CapManEx 23 843754 0 0 85 15 843754 0 0 0 0 0 

17 Number of schools operating WaSH 

services in this year OpEx 23 8417519 0 0 85 15 8417519 0 0 0 0 0 

18 Number of schools requiring DS for 

WaSH services in this year DS 23 1393700 0 0 85 15 1393700 0 0 0 0 0 

 Total cost    0 13885973 0 0 0 0 13885973 0 0 0 0 0 

 

WaSH in HCF  

 

     % of Available investment    
Bridging the Gap (%)  

     Household    

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest
ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

G WaSH in HCF   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 
1 Total number of HCF   16 0 0 0 0 0 0 0 0 0 0 0 

2 Number of HCF with Basic Water 

services   0 0 0 0 0 0 0 0 0 0 0 0 

3 Number of HCF with Basic 

Sanitation services   0 0 0 0 0 0 0 0 0 0 0 0 

4 Number of HCF with Basic Hygiene 

services   0 0 0 0 0 0 0 0 0 0 0 0 

5 Number of HCF with Basic 

Environmental cleaning services   0 0 0 0 0 0 0 0 0 0 0 0 

6 Number of HCF with limited Water  

service in school   11 0 0 0 0 0 0 0 0 0 0 0 
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     % of Available investment    
Bridging the Gap (%)  

     Household    

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

G WaSH in HCF   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

7 Number of HCF with limited 

sanitation  service in school   14 0 0 0 0 0 0 0 0 0 0 0 

8 Number of HCF with limited 

hygiene  service in school   14 0 0 0 0 0 0 0 0 0 0 0 

9 Number of HCF with limited 

Environmental cleaning services   8 0 0 0 0 0 0 0 0 0 0 0 

10 Number of HCF with no Water 
supply services in school   5 0 0 0 0 0 0 0 0 0 0 0 

11 Number of HCF with no sanitary 
services in school   2 0 0 0 0 0 0 0 0 0 0 0 

12 Number of HCF with no hygiene 
services in school   2 0 0 0 0 0 0 0 0 0 0 0 

13 Number of HCF with No 

Environmental cleanliness services   8 0 0 0 0 0 0 0 0 0 0 0 

14 Number of HCF added in Basic 

WaSH services in this year CapEx 0 3220250 0 0 75 25 3220250 0 0 0 0 0 

15 Number of HCF maintaining the 

WaSH service in this year CapManEx 15 279946 0 0 95 5 279946 0 0 0 0 0 

16 Number of HCF operating WaSH 

services in this year OpEx 15 3042239 0 0 95 5 3042239 0 0 0 0 0 

17 Number of HCF requiring DS for 

WaSH services in this year DS 16 673200 0 0 95 5 673200 0 0 0 0 0 

18 Total cost    0 7215635 0 0 0 0 7215635 0 0 0 0 0 

 

WaSH in Public Places  

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 
Fees 

Invest

ment 

in self 
supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 
Gap 

Trade  Shares Equity  Bonds 

H  WaSH in HCF   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Total number of public places where 
public toilets are required   9 0 0 0 0 0 0 0 0 0 0 0 

2 Number of public toilets with 
Advanced WaSH facilities   1 0 0 0 0 0 0 0 0 0 0 0 

3 Number of public toilets with Basic 
WaSH facilities   3 0 0 0 0 0 0 0 0 0 0 0 

4 Number of public toilets with 

Limited WaSH facilities   1 0 0 0 0 0 0 0 0 0 0 0 
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     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

5 Number of public places with no 
WaSH services   4 0 0 0 0 0 0 0 0 0 0 0 

6 
Number of public places added in 
Advanced WaSH services in this 

year 
CapEx 0 0 0 0 100 0 0 0 0 0 0 0 

7 Number of public places added in 

Basic WaSH services in this year CapEx 0 420000 20 0 80 0 420000 0 0 0 0 0 

8 Number of public places maintaining 

the WaSH service in this year CapManEx 9 405709 10 0 90 0 405709 0 0 0 0 0 

9 Number of public places operating 

WaSH services in this year OpEx 9 1988038 60 0 40 0 1988038 0 0 0 0 0 

10 Number of public places requiring 

DS for WaSH services in this year DS 9 243000 0 0 50 50 243000 0 0 0 0 0 

11 Total Cost    0 3056747 0 0 0 0 3056747 0 0 0 0 0 

 

ACTIVITY SUMMARY AND FUNDING MODALITY FOR WASH SERVICES YEAR 5  

Water Supply  

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 
and 

Fees 

Invest
ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 
Estimated 

Gap 
Trade  Shares Equity  Bonds 

A Water Supply   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from existing 

safely managed WSS   4917 0 0 0 0 0 0 0 0 0 0 0 

2 Population served from basic WSS   5375 0 0 0 0 0 0 0 0 0 0 0 

3 Population served from limited WSS   553 0 0 0 0 0 0 0 0 0 0 0 

4 Population served from existing 

safely managed tube wells   564 0 0 0 0 0 0 0 0 0 0 0 

5 
Population served from existing  

tube wells delivering basic water 

supply services 
  0 0 0 0 0 0 0 0 0 0 0 0 

6 
Population served from existing 

tubewells delivering limited water 

supply services 
  0 0 0 0 0 0 0 0 0 0 0 0 

7 Total population served at the 
beginning of year   11409 0 0 0 0 0 0 0 0 0 0 0 

8 Unserved population   3950 0 0 0 0 0 0 0 0 0 0 0 
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     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

9 

Existing WS projects improved 
(with capital investment) to serve 

the population from safely managed 

water supply services 

CapEx 0 0 0 20 30 50 0 0 0 0 0 0 

10 

Existing WS projects improved 

(with management improvement) to 

serve the population from safely 

managed water supply services 

CapEx 0 0 0 100 0 0 0 0 0 0 0 0 

11 
Tubewells improved to serve the 
population from safely managed 

water supply services 
CapEx 0 0 0 90 10 0 0 0 0 0 0 0 

12 
New WS projects added to serve 

the population from safely managed 

water supply services 
CapEx 0 0 0 10 40 50 0 0 0 0 0 0 

13 
Ongoing WS projects to serve the 

population from safely managed 

water supply services 
CapEx 0 0 0 2 3 95 0 0 0 0 0 0 

14 Added population in this year from 

WSP (Safely managed)   0 0 0 0 0 0 0 0 0 0 0 0 

15 Added population in this year from 
tubewells(Safely managed)   0 0 0 0 0 0 0 0 0 0 0 0 

16 
Cumulative population served from 
safely managed water supply 

systems 
  4917 0 0 0 0 0 0 0 0 0 0 0 

17 Cumulative population served from 

safely managed tubewells   564 0 0 0 0 0 0 0 0 0 0 0 

18 Cumulative total   5481 0 0 0 0 0 0 0 0 0 0 0 
19 Total cost CapEX 0 0 0 0 0 0 0 0 0 0 0 0 
20 Number of systems requiring  repair CapManEx 1 1528539 0 90 10 0 1528539 0 0 0 0 0 
21 Number of WSS under operation OpEx 1 2186637 0 100 0 0 2186637 0 0 0 0 0 
22 Number of systems requiring DS DS 1 45000 0 0 50 50 45000 0 0 0 0 0 

23 Number of tubewells requiring 

repair CapManEx 1 25325 0 100 0 0 25325 0 0 0 0 0 

24 Number of tubewells under 

operation OpEx 1 45140 0 100 0 0 45140 0 0 0 0 0 

25 Number of tubewells requiring DS DS 1 900 0 0 50 50 900 0 0 0 0 0 
 Total cost    0 3831541 0 0 0 0 3831541 0 0 0 0 0 

 Investment Fraction    0 0 0 95 5 1 0 0 0 0 0 0 

 Total population   15359 0 0 0 0 0 0 0 0 0 0 0 
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Household Sanitation and Hygiene  

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 
Fees 

Invest

ment 

in self 
supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 
Gap 

Trade  Shares Equity  Bonds 

B Household Sanitation and 

Hygiene   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 

Population served from existing 

safely managed Sanitation service 

(population at the beginning of 

2021) 
  25930 0 0 0 0 0 0 0 0 0 0 0 

2 
Population served from basic 

sanitation service(population at the 
beginning of 2021) 

  1336 0 0 0 0 0 0 0 0 0 0 0 

3 
Population served from limited 
Sanitation service (population at the 

beginning of 2021) 
  41 0 0 0 0 0 0 0 0 0 0 0 

4 
Population served from Unimproved 

Sanitation service (population at the 

beginning of 2021) 
  0 0 0 0 0 0 0 0 0 0 0 0 

5 Unserved population   248 0 0 0 0 0 0 0 0 0 0 0 

6 
Total population served at the 

beginning of 2020(population at the 

beginning of 2021) 
  27307 0 0 0 0 0 0 0 0 0 0 0 

7 
Existing toilets with safely managed 
services improved for safe disposal 

of fecal matter later 
CapEx 191 390500 0 95 0 5 390500 0 0 0 0 0 

8 
Existing Toilets with basic facilities 

will be improved to safely managed 

toilets 
CapEx 221 2827220 0 95 0 5 2827220 0 0 0 0 0 

9 
Existing Toilets with limited facilities 

will be improved to safely managed 

toilets 
CapEx 7 374880 0 95 0 5 374880 0 0 0 0 0 

10 
Existing Toilets with unimproved 

sanitation facilities will be improved 
to safely managed toilets 

CapEx 0 0 0 95 0 5 0 0 0 0 0 0 

11 Unserved households making safely 

managed sanitation service CapEx 43 3651175 0 95 0 5 3651175 0 0 0 0 0 

12 Added population in this year  

(Safely managed) CapEx 1615 0 0 0 0 0 0 0 0 0 0 0 

13 Total cost CapEx 0 7243775 0 0 0 0 7243775 0 0 0 0 0 
14 Number of toilets requiring  repair CapManEx 3824 4649882 0 95 0 5 4649882 0 0 0 0 0 
15 Number of WSS under operation Opex 3824 24875036 0 95 0 5 24875036 0 0 0 0 0 
16 Number of systems requiring DS DS 3824 158940 0 95 0 5 158940 0 0 0 0 0 
17 Total cost    0 36927633 0 0 0 0 36927633 0 0 0 0 0 

18 Investment Fraction    0 0 0 95 0 5 0 0 0 0 0 0 
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FSM 

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 
and 

Fees 

Invest
ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 
Estimated 

Gap 
Trade  Shares Equity  Bonds 

C FSM  (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 
Population served from existing FSM 

(which has treatment unit) (Baseline 

population) 
  0 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing FSM improved (with capital 

investment) to serve the population 

from safely managed water supply 
services 

  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve the 

population  CapEx 1 22500000 5 5 20 70 22500000 0 0 0 0 0 

4 Ongoing FSM projects completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year from 
FSM   22500 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served from 

FSM   22500 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 22500000 0 0 0 0 22500000 0 0 0 0 0 
8 Number of systems requiring  repair CapManEx 0 0 20 5 60 15 0 0 0 0 0 0 
9 Number of systems under operation OpEx 0 0 40 0 60 0 0 0 0 0 0 0 
10 Number of systems requiring DS DS 1 215000 0 0 50 50 215000 0 0 0 0 0 
 Total    0 22715000 0 0 0 0 22715000 0 0 0 0 0 

 

WWTP with Sewer  

     % of Available investment    Bridging the Gap (%)  

     Household          

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 
Fees 

Invest

ment 

in self 
supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 
Gap 

Trade  Shares Equity  Bonds 

D WWTP with Sewer   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from existing 
WWTP with sewer   0 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing WWTP with sewer 
improved (with capital investment) 

to serve the population from safely 

managed water supply services 
  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve the 

population    0 360000000 5 5 20 70 360000000 0 0 0 0 0 
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     % of Available investment    Bridging the Gap (%)  

     Household          

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

4 Ongoing WWTP projects 
completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year from 
FSM   0 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served from 
FSM   0 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 360000000 0 0 0 0 360000000 0 0 0 0 0 
8 Number of systems requiring  repair CapManEx 0 0 20 5 60 15 0 0 0 0 0 0 
9 Number of systems under operation OpEx 0 0 40 0 60 0 0 0 0 0 0 0 
10 Number of systems requiring DS DS 0 0 0 0 50 50 0 0 0 0 0 0 

11 Total    0 36000000

0 0 0 0 0 360000000 0 0 0 0 0 

 

SWM  

     % of Available investment    Bridging the Gap (%)  

     Household          

S N Activities  Cost 
Category  Number  Amount 

Required  

Tariff 

and 
Fees 

Invest

ment 
in self 

supply 

Taxes Transf
ers 

Available 
Investment  

Total 

Estimated 
Gap 

Trade  Shares Equity  Bonds 

E SWM   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from existing 
SWM   22500 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing SWM improved (with 

capital investment) to serve the 

population from safely managed 

water supply services 
  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve the 

population    0 0 5 5 20 70 0 0 0 0 0 0 

4 Ongoing WWTP projects 

completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served from 

FSM   22500 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 0 0 0 0 0 0 0 0 0 0 0 
8 Number of systems requiring  repair CapManEx 1 5575500 20 5 60 15 5575500 0 0 0 0 0 
9 Number of systems under operation OpEx 1 7560000 40 0 60 0 7560000 0 0 0 0 0 
10 Number of systems requiring DS DS 1 45000 0 0 50 50 45000 0 0 0 0 0 
11 Total    0 13180500 0 0 0 0 13180500 0 0 0 0 0 
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WaSH in School  

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 
and 

Fees 

Invest
ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 
Estimated 

Gap 
Trade  Shares Equity  Bonds 

F WaSH in School   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 
1 Total number of schools   23 0 0 0 0 0 0 0 0 0 0 0 

2 Number of schools with Advanced 

Water services   2 0 0 0 0 0 0 0 0 0 0 0 

3 Number of schools with Advanced 

Sanitation services   2 0 0 0 0 0 0 0 0 0 0 0 

4 Number of schools with Advanced 

Hygiene services   2 0 0 0 0 0 0 0 0 0 0 0 

5 Number of schools with basic 

Water services in school   21 0 0 0 0 0 0 0 0 0 0 0 

6 Number of schools with basic 

Sanitation services in school   8 0 0 0 0 0 0 0 0 0 0 0 

7 Number of schools with basic 

Hygiene services in school   0 0 0 0 0 0 0 0 0 0 0 0 

8 Number of schools with limited 

Water  service in school   0 0 0 0 0 0 0 0 0 0 0 0 

9 Number of schools with limited 

sanitation  service in school   12 0 0 0 0 0 0 0 0 0 0 0 

10 Number of schools with limited 

hygiene  service in school   20 0 0 0 0 0 0 0 0 0 0 0 

11 Number of schools with no Water 
supply services in school   0 0 0 0 0 0 0 0 0 0 0 0 

12 Number of schools with no sanitary 
services in school   1 0 0 0 0 0 0 0 0 0 0 0 

13 Number of schools with no hygiene 
services in school   1 0 0 0 0 0 0 0 0 0 0 0 

14 
Number of schools added in 
Advanced WaSH services in this 

year 
CapEx 0 552000 0 0 85 15 552000 0 0 0 0 0 

15 Number of schools added in Basic 

WaSH services in this year CapEx 9 1249500 0 0 75 25 1249500 0 0 0 0 0 

16 Number of schools maintaining the 

WaSH service in this year CapManEx 23 843754 0 0 85 15 843754 0 0 0 0 0 

17 Number of schools operating WaSH 

services in this year OpEx 23 8417519 0 0 85 15 8417519 0 0 0 0 0 

18 Number of schools requiring DS for 

WaSH services in this year DS 23 733700 0 0 85 15 733700 0 0 0 0 0 

 Total cost    0 11796473 0 0 0 0 11796473 0 0 0 0 0 
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WaSH in HCF  

     % of Available investment    Bridging the Gap (%)  

     Household          

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 
Fees 

Invest

ment 

in self 
supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 
Gap 

Trade  Shares Equity  Bonds 

G WaSH in HCF   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 
1 Total number of HCF   16 0 0 0 0 0 0 0 0 0 0 0 

2 Number of HCF with Basic Water 
services   0 0 0 0 0 0 0 0 0 0 0 0 

3 Number of HCF with Basic 
Sanitation services   0 0 0 0 0 0 0 0 0 0 0 0 

4 Number of HCF with Basic Hygiene 

services   0 0 0 0 0 0 0 0 0 0 0 0 

5 Number of HCF with Basic 

Environmental cleaning services   0 0 0 0 0 0 0 0 0 0 0 0 

6 Number of HCF with limited Water  

service in school   11 0 0 0 0 0 0 0 0 0 0 0 

7 Number of HCF with limited 

sanitation  service in school   14 0 0 0 0 0 0 0 0 0 0 0 

8 Number of HCF with limited 

hygiene  service in school   14 0 0 0 0 0 0 0 0 0 0 0 

9 Number of HCF with limited 

Environmental cleaning services   8 0 0 0 0 0 0 0 0 0 0 0 

10 Number of HCF with no Water 

supply services in school   5 0 0 0 0 0 0 0 0 0 0 0 

11 Number of HCF with no sanitary 

services in school   2 0 0 0 0 0 0 0 0 0 0 0 

12 Number of HCF with no hygiene 

services in school   2 0 0 0 0 0 0 0 0 0 0 0 

13 Number of HCF with No 

Environmental cleanliness services   8 0 0 0 0 0 0 0 0 0 0 0 

14 Number of HCF added in Basic 

WaSH services in this year CapEx 2 6011000 0 0 75 25 6011000 0 0 0 0 0 

15 Number of HCF maintaining the 
WaSH service in this year CapManEx 15 279946 0 0 95 5 279946 0 0 0 0 0 

16 Number of HCF operating WaSH 
services in this year OpEx 15 3042239 0 0 95 5 3042239 0 0 0 0 0 

17 Number of HCF requiring DS for 
WaSH services in this year DS 16 299200 0 0 95 5 299200 0 0 0 0 0 

 Total cost    0 9632385 0 0 0 0 9632385 0 0 0 0 0 
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WaSH in Public Places  

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 
Fees 

Invest

ment 

in self 
supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 
Gap 

Trade  Shares Equity  Bonds 

H  WaSH in HCF   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Total number of public places where 
public toilets are required   9 0 0 0 0 0 0 0 0 0 0 0 

2 Number of public toilets with 
Advanced WaSH facilities   1 0 0 0 0 0 0 0 0 0 0 0 

3 Number of public toilets with Basic 

WaSH facilities   3 0 0 0 0 0 0 0 0 0 0 0 

4 Number of public toilets with 

Limited WaSH facilities   1 0 0 0 0 0 0 0 0 0 0 0 

5 Number of public places with no 

WaSH services   4 0 0 0 0 0 0 0 0 0 0 0 

6 
Number of public places added in 

Advanced WaSH services in this 

year 
CapEx 0 0 0 0 100 0 0 0 0 0 0 0 

7 Number of public places added in 

Basic WaSH services in this year CapEx 1 180000 20 0 80 0 180000 0 0 0 0 0 

8 Number of public places maintaining 

the WaSH service in this year CapManEx 9 405709 10 0 90 0 405709 0 0 0 0 0 

9 Number of public places operating 

WaSH services in this year OpEx 9 1988038 60 0 40 0 1988038 0 0 0 0 0 

10 Number of public places requiring 

DS for WaSH services in this year DS 9 243000 0 0 50 50 243000 0 0 0 0 0 

11 Total Cost    0 2816747 0 0 0 0 2816747 0 0 0 0 0 

 

ACTIVITY SUMMARY AND FUNDING MODALITY FOR WASH SERVICES YEAR 6  

Water Supply  

     % of Available investment    Bridging the Gap (%)  

     Household          

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

A Water Supply   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from existing 

safely managed WSS   4917 0 0 0 0 0 0 0 0 0 0 0 

2 Population served from basic WSS   5375 0 0 0 0 0 0 0 0 0 0 0 

3 Population served from limited WSS   553 0 0 0 0 0 0 0 0 0 0 0 

4 Population served from existing   564 0 0 0 0 0 0 0 0 0 0 0 
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     % of Available investment    Bridging the Gap (%)  

     Household          

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

safely managed tube wells 

5 
Population served from existing  

tube wells delivering basic water 
supply services 

  0 0 0 0 0 0 0 0 0 0 0 0 

6 
Population served from existing 
tubewells delivering limited water 

supply services 
  0 0 0 0 0 0 0 0 0 0 0 0 

7 Total population served at the 

beginning of year   11409 0 0 0 0 0 0 0 0 0 0 0 

8 Unserved population   3950 0 0 0 0 0 0 0 0 0 0 0 

9 

Existing WS projects improved 

(with capital investment) to serve 

the population from safely managed 

water supply services 

CapEx 0 0 0 20 30 50 0 0 0 0 0 0 

10 

Existing WS projects improved 
(with management improvement) to 

serve the population from safely 

managed water supply services 

CapEx 0 0 0 100 0 0 0 0 0 0 0 0 

11 
Tubewells improved to serve the 

population from safely managed 

water supply services 
CapEx 0 0 0 90 10 0 0 0 0 0 0 0 

12 
New WS projects added to serve 

the population from safely managed 
water supply services 

CapEx 0 0 0 10 40 50 0 0 0 0 0 0 

13 
Ongoing WS projects to serve the 
population from safely managed 

water supply services 
CapEx 0 0 0 2 3 95 0 0 0 0 0 0 

14 Added population in this year from 

WSP (Safely managed)   0 0 0 0 0 0 0 0 0 0 0 0 

15 Added population in this year from 

tubewells(Safely managed)   0 0 0 0 0 0 0 0 0 0 0 0 

16 
Cumulative population served from 

safely managed water supply 

systems 
  4917 0 0 0 0 0 0 0 0 0 0 0 

17 Cumulative population served from 

safely managed tubewells   564 0 0 0 0 0 0 0 0 0 0 0 

18 Cumulative total   5481 0 0 0 0 0 0 0 0 0 0 0 
19 Total cost CapEX 0 0 0 0 0 0 0 0 0 0 0 0 
20 Number of systems requiring  repair CapManEx 1 1528539 0 90 10 0 1528539 0 0 0 0 0 
21 Number of WSS under operation OpEx 1 2186637 0 100 0 0 2186637 0 0 0 0 0 
22 Number of systems requiring DS DS 1 45000 0 0 50 50 45000 0 0 0 0 0 

23 Number of tubewells requiring 

repair CapManEx 1 25325 0 100 0 0 25325 0 0 0 0 0 
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     % of Available investment    Bridging the Gap (%)  

     Household          

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

24 Number of tubewells under 
operation OpEx 1 45140 0 100 0 0 45140 0 0 0 0 0 

25 Number of tubewells requiring DS DS 1 900 0 0 50 50 900 0 0 0 0 0 
26 Total cost    0 3831541 0 0 0 0 3831541 0 0 0 0 0 

27 Investment Fraction    0 0 0 95 5 1 0 0 0 0 0 0 

 Total population   15359 0 0 0 0 0 0 0 0 0 0 0 

 

Household Sanitation and Hygiene  

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 
Category  Number  Amount 

Required  

Tariff 

and 
Fees 

Invest

ment 
in self 

supply 

Taxes Transf
ers 

Available 
Investment  

Total 

Estimated 
Gap 

Trade  Shares Equity  Bonds 

B Household Sanitation and 

Hygiene   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 

Population served from existing 

safely managed Sanitation service 

(population at the beginning of 

2021) 
  27554 0 0 0 0 0 0 0 0 0 0 0 

2 
Population served from basic 
sanitation service(population at the 

beginning of 2021) 
  0 0 0 0 0 0 0 0 0 0 0 0 

3 
Population served from limited 

Sanitation service (population at the 

beginning of 2021) 
  0 0 0 0 0 0 0 0 0 0 0 0 

4 
Population served from Unimproved 

Sanitation service (population at the 

beginning of 2021) 
  0 0 0 0 0 0 0 0 0 0 0 0 

5 Unserved population   0 0 0 0 0 0 0 0 0 0 0 0 

6 
Total population served at the 

beginning of 2020(population at the 
beginning of 2021) 

  27554 0 0 0 0 0 0 0 0 0 0 0 

7 
Existing toilets with safely managed 
services improved for safe disposal 

of fecal matter later 
CapEx 0 0 0 95 0 5 0 0 0 0 0 0 

8 
Existing Toilets with basic facilities 

will be improved to safely managed 

toilets 
CapEx 0 0 0 95 0 5 0 0 0 0 0 0 

9 Existing Toilets with limited facilities CapEx 0 0 0 95 0 5 0 0 0 0 0 0 
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     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

will be improved to safely managed 
toilets 

10 
Existing Toilets with unimproved 
sanitation facilities will be improved 

to safely managed toilets 
CapEx 0 0 0 95 0 5 0 0 0 0 0 0 

11 Unserved households making safely 

managed sanitation service CapEx 0 0 0 95 0 5 0 0 0 0 0 0 

12 Added population in this year  

(Safely managed) CapEx 0 0 0 0 0 0 0 0 0 0 0 0 

13 Total cost CapEx 0 0 0 0 0 0 0 0 0 0 0 0 
14 Number of toilets requiring  repair CapManEx 3831 4813881 0 95 0 5 4813881 0 0 0 0 0 
15 Number of WSS under operation Opex 3831 25093657 0 95 0 5 25093657 0 0 0 0 0 
16 Number of systems requiring DS DS 3831 158940 0 95 0 5 158940 0 0 0 0 0 
17 Total cost    0 30066478 0 0 0 0 30066478 0 0 0 0 0 

18 Investment Fraction    0 0 0 95 0 5 0 0 0 0 0 0 

 

FSM 

 

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest
ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

C FSM  (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 
Population served from existing FSM 

(which has treatment unit) (Baseline 

population) 
  22500 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing FSM improved (with capital 

investment) to serve the population 
from safely managed water supply 

services 
  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve the 

population  CapEx 0 0 5 5 20 70 0 0 0 0 0 0 

4 Ongoing FSM projects completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served from 

FSM   22500 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 0 0 0 0 0 0 0 0 0 0 0 
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     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

8 Number of systems requiring  repair CapManEx 1 7965000 20 5 60 15 7965000 0 0 0 0 0 
9 Number of systems under operation OpEx 1 15750000 40 0 60 0 15750000 0 0 0 0 0 
10 Number of systems requiring DS DS 1 45000 0 0 50 50 45000 0 0 0 0 0 
11 Total    0 23760000 0 0 0 0 23760000 0 0 0 0 0 

 

WWTP with Sewer  

     % of Available investment    Bridging the Gap (%)  

     Household          

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 
supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

D WWTP with Sewer   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from existing 

WWTP with sewer   0 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing WWTP with sewer 
improved (with capital investment) 

to serve the population from safely 

managed water supply services 
  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve the 

population    0 360000000 5 5 20 70 360000000 0 0 0 0 0 

4 Ongoing WWTP projects 

completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 360000000 0 0 0 0 360000000 0 0 0 0 0 
8 Number of systems requiring  repair CapManEx 0 0 20 5 60 15 0 0 0 0 0 0 
9 Number of systems under operation OpEx 0 15750000 40 0 60 0 15750000 0 0 0 0 0 
10 Number of systems requiring DS DS 0 0 0 0 50 50 0 0 0 0 0 0 

 Total    0 37575000
0 0 0 0 0 375750000 0 0 0 0 0 
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SWM  

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 
Fees 

Invest

ment 

in self 
supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 
Gap 

Trade  Shares Equity  Bonds 

E SWM   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from existing 
SWM   22500 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing SWM improved (with 
capital investment) to serve the 

population from safely managed 

water supply services 
  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve the 

population    0 0 5 5 20 70 0 0 0 0 0 0 

4 Ongoing WWTP projects 

completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served from 

FSM   22500 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 0 0 0 0 0 0 0 0 0 0 0 
8 Number of systems requiring  repair CapManEx 1 5575500 20 5 60 15 5575500 0 0 0 0 0 
9 Number of systems under operation OpEx 1 7560000 40 0 60 0 7560000 0 0 0 0 0 
10 Number of systems requiring DS DS 1 45000 0 0 50 50 45000 0 0 0 0 0 
11 Total    0 13180500 0 0 0 0 13180500 0 0 0 0 0 

 

WaSH in School  

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

F WaSH in School   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 
1 Total number of schools   23 0 0 0 0 0 0 0 0 0 0 0 

2 Number of schools with Advanced 

Water services   2 0 0 0 0 0 0 0 0 0 0 0 

3 Number of schools with Advanced 

Sanitation services   2 0 0 0 0 0 0 0 0 0 0 0 

4 Number of schools with Advanced 

Hygiene services   2 0 0 0 0 0 0 0 0 0 0 0 

5 Number of schools with basic 

Water services in school   21 0 0 0 0 0 0 0 0 0 0 0 

6 Number of schools with basic   13 0 0 0 0 0 0 0 0 0 0 0 
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     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

Sanitation services in school 

7 Number of schools with basic 

Hygiene services in school   9 0 0 0 0 0 0 0 0 0 0 0 

8 Number of schools with limited 

Water  service in school   0 0 0 0 0 0 0 0 0 0 0 0 

9 Number of schools with limited 

sanitation  service in school   8 0 0 0 0 0 0 0 0 0 0 0 

10 Number of schools with limited 
hygiene  service in school   11 0 0 0 0 0 0 0 0 0 0 0 

11 Number of schools with no Water 
supply services in school   0 0 0 0 0 0 0 0 0 0 0 0 

12 Number of schools with no sanitary 
services in school   0 0 0 0 0 0 0 0 0 0 0 0 

13 Number of schools with no hygiene 

services in school   1 0 0 0 0 0 0 0 0 0 0 0 

14 
Number of schools added in 

Advanced WaSH services in this 

year 
CapEx 0 552000 0 0 85 15 552000 0 0 0 0 0 

15 Number of schools added in Basic 

WaSH services in this year CapEx 0 508000 0 0 75 25 508000 0 0 0 0 0 

16 Number of schools maintaining the 

WaSH service in this year CapManEx 23 1297505 0 0 85 15 1297505 0 0 0 0 0 

17 Number of schools operating WaSH 

services in this year OpEx 23 8703520 0 0 85 15 8703520 0 0 0 0 0 

18 Number of schools requiring DS for 

WaSH services in this year DS 23 733700 0 0 85 15 733700 0 0 0 0 0 

 Total cost    0 11794725 0 0 0 0 11794725 0 0 0 0 0 

 

WaSH in HCF  

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 
Category  Number  Amount 

Required  

Tariff 
and 

Fees 

Invest

ment 
in self 

supply 

Taxes Transf
ers 

Available 
Investment  

Total 
Estimated 

Gap 
Trade  Shares Equity  Bonds 

G WaSH in HCF   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 
1 Total number of HCF   16 0 0 0 0 0 0 0 0 0 0 0 

2 Number of HCF with Basic Water 

services   2 0 0 0 0 0 0 0 0 0 0 0 

3 Number of HCF with Basic 

Sanitation services   2 0 0 0 0 0 0 0 0 0 0 0 



ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ                                                                       ᵬᶇ γχ . 151 

 

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

4 Number of HCF with Basic Hygiene 
services   2 0 0 0 0 0 0 0 0 0 0 0 

5 Number of HCF with Basic 
Environmental cleaning services   2 0 0 0 0 0 0 0 0 0 0 0 

6 Number of HCF with limited Water  
service in school   10 0 0 0 0 0 0 0 0 0 0 0 

7 Number of HCF with limited 
sanitation  service in school   13 0 0 0 0 0 0 0 0 0 0 0 

8 Number of HCF with limited 

hygiene  service in school   13 0 0 0 0 0 0 0 0 0 0 0 

9 Number of HCF with limited 

Environmental cleaning services   7 0 0 0 0 0 0 0 0 0 0 0 

10 Number of HCF with no Water 

supply services in school   4 0 0 0 0 0 0 0 0 0 0 0 

11 Number of HCF with no sanitary 

services in school   1 0 0 0 0 0 0 0 0 0 0 0 

12 Number of HCF with no hygiene 

services in school   1 0 0 0 0 0 0 0 0 0 0 0 

13 Number of HCF with No 

Environmental cleanliness services   7 0 0 0 0 0 0 0 0 0 0 0 

14 Number of HCF added in Basic 

WaSH services in this year CapEx 0 5553000 0 0 75 25 5553000 0 0 0 0 0 

15 Number of HCF maintaining the 

WaSH service in this year CapManEx 16 379387 0 0 95 5 379387 0 0 0 0 0 

16 Number of HCF operating WaSH 

services in this year OpEx 16 3185399 0 0 95 5 3185399 0 0 0 0 0 

17 Number of HCF requiring DS for 

WaSH services in this year DS 16 299200 0 0 95 5 299200 0 0 0 0 0 

 Total cost    0 9416986 0 0 0 0 9416986 0 0 0 0 0 

 

WaSH in Public Places  

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 
and 

Fees 

Invest
ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 
Estimated 

Gap 
Trade  Shares Equity  Bonds 

H  WaSH in HCF   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Total number of public places where 

public toilets are required   9 0 0 0 0 0 0 0 0 0 0 0 

2 Number of public toilets with   1 0 0 0 0 0 0 0 0 0 0 0 
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     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

Advanced WaSH facilities 

3 Number of public toilets with Basic 

WaSH facilities   4 0 0 0 0 0 0 0 0 0 0 0 

4 Number of public toilets with 

Limited WaSH facilities   0 0 0 0 0 0 0 0 0 0 0 0 

5 Number of public places with no 

WaSH services   4 0 0 0 0 0 0 0 0 0 0 0 

6 
Number of public places added in 
Advanced WaSH services in this 

year 
CapEx 0 0 0 0 100 0 0 0 0 0 0 0 

7 Number of public places added in 

Basic WaSH services in this year CapEx 0 0 20 0 80 0 0 0 0 0 0 0 

8 Number of public places maintaining 

the WaSH service in this year CapManEx 9 419293 10 0 90 0 419293 0 0 0 0 0 

9 Number of public places operating 

WaSH services in this year OpEx 9 2064501 60 0 40 0 2064501 0 0 0 0 0 

10 Number of public places requiring 

DS for WaSH services in this year DS 9 243000 0 0 50 50 243000 0 0 0 0 0 

11 Total Cost    0 2726794 0 0 0 0 2726794 0 0 0 0 0 

 

ACTIVITY SUMMARY AND FUNDING MODALITY FOR WASH SERVICES YEAR 7  

Water Supply  

     % of Available investment    Bridging the Gap (%)  

     Household       

S N Activities  Cost 
Category  Number  Amount 

Required  

Tariff 
and 

Fees 

Invest

ment 
in self 

supply 

Taxes Transf
ers 

Available 
Investment  

Total 
Estimated 

Gap 
Trade  Shares Equity  Bonds 

A Water Supply   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from existing 

safely managed WSS   4917 0 0 0 0 0 0 0 0 0 0 0 

2 Population served from basic WSS   5375 0 0 0 0 0 0 0 0 0 0 0 

3 Population served from limited WSS   553 0 0 0 0 0 0 0 0 0 0 0 

4 Population served from existing 

safely managed tube wells   564 0 0 0 0 0 0 0 0 0 0 0 

5 
Population served from existing  

tube wells delivering basic water 

supply services 
  0 0 0 0 0 0 0 0 0 0 0 0 

6 Population served from existing 

tubewells delivering limited water   0 0 0 0 0 0 0 0 0 0 0 0 
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     % of Available investment    Bridging the Gap (%)  

     Household       

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

supply services 

7 Total population served at the 

beginning of year   11409 0 0 0 0 0 0 0 0 0 0 0 

8 Unserved population   3950 0 0 0 0 0 0 0 0 0 0 0 

9 

Existing WS projects improved 

(with capital investment) to serve 
the population from safely managed 

water supply services 

CapEx 0 0 0 20 30 50 0 0 0 0 0 0 

10 

Existing WS projects improved 

(with management improvement) to 

serve the population from safely 

managed water supply services 

CapEx 0 0 0 100 0 0 0 0 0 0 0 0 

11 
Tubewells improved to serve the 

population from safely managed 
water supply services 

CapEx 0 0 0 90 10 0 0 0 0 0 0 0 

12 
New WS projects added to serve 

the population from safely managed 

water supply services 
CapEx 0 0 0 10 40 50 0 0 0 0 0 0 

13 
Ongoing WS projects to serve the 

population from safely managed 

water supply services 
CapEx 0 0 0 2 3 95 0 0 0 0 0 0 

14 Added population in this year from 

WSP (Safely managed)   0 0 0 0 0 0 0 0 0 0 0 0 

15 Added population in this year from 

tubewells(Safely managed)   0 0 0 0 0 0 0 0 0 0 0 0 

16 
Cumulative population served from 

safely managed water supply 
systems 

  4917 0 0 0 0 0 0 0 0 0 0 0 

17 Cumulative population served from 

safely managed tubewells   564 0 0 0 0 0 0 0 0 0 0 0 

18 Cumulative total   5481 0 0 0 0 0 0 0 0 0 0 0 
19 Total cost CapEX 0 0 0 0 0 0 0 0 0 0 0 0 
20 Number of systems requiring  repair CapManEx 1 1528539 0 90 10 0 1528539 0 0 0 0 0 
21 Number of WSS under operation OpEx 1 2186637 0 100 0 0 2186637 0 0 0 0 0 
22 Number of systems requiring DS DS 1 45000 0 0 50 50 45000 0 0 0 0 0 

23 Number of tubewells requiring 

repair CapManEx 1 25325 0 100 0 0 25325 0 0 0 0 0 

24 Number of tubewells under 

operation OpEx 1 45140 0 100 0 0 45140 0 0 0 0 0 

25 Number of tubewells requiring DS DS 1 900 0 0 50 50 900 0 0 0 0 0 
26 Total cost    0 3831541 0 0 0 0 3831541 0 0 0 0 0 

27 Investment Fraction    0 0 0 95 5 1 0 0 0 0 0 0 



ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ                                                                       ᵬᶇ γχ . 154 

 

     % of Available investment    Bridging the Gap (%)  

     Household       

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

28 Total population   15359 0 0 0 0 0 0 0 0 0 0 0 

 

Household Sanitation and Hygiene  

 

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

B Household Sanitation and 

Hygiene   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 

Population served from existing 

safely managed Sanitation service 
(population at the beginning of 

2021) 
  27554 0 0 0 0 0 0 0 0 0 0 0 

2 
Population served from basic 

sanitation service(population at the 

beginning of 2021) 
  0 0 0 0 0 0 0 0 0 0 0 0 

3 
Population served from limited 

Sanitation service (population at the 

beginning of 2021) 
  0 0 0 0 0 0 0 0 0 0 0 0 

4 
Population served from Unimproved 
Sanitation service (population at the 

beginning of 2021) 
  0 0 0 0 0 0 0 0 0 0 0 0 

5 Unserved population   0 0 0 0 0 0 0 0 0 0 0 0 

6 
Total population served at the 

beginning of 2020(population at the 

beginning of 2021) 
  27554 0 0 0 0 0 0 0 0 0 0 0 

7 
Existing toilets with safely managed 

services improved for safe disposal 

of fecal matter later 
CapEx 0 0 0 95 0 5 0 0 0 0 0 0 

8 
Existing Toilets with basic facilities 

will be improved to safely managed 
toilets 

CapEx 0 0 0 95 0 5 0 0 0 0 0 0 

9 
Existing Toilets with limited facilities 
will be improved to safely managed 

toilets 
CapEx 0 0 0 95 0 5 0 0 0 0 0 0 

10 
Existing Toilets with unimproved 

sanitation facilities will be improved 

to safely managed toilets 
CapEx 0 0 0 95 0 5 0 0 0 0 0 0 
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     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

11 Unserved households making safely 
managed sanitation service CapEx 0 0 0 95 0 5 0 0 0 0 0 0 

12 Added population in this year  
(Safely managed) CapEx 0 0 0 0 0 0 0 0 0 0 0 0 

13 Total cost CapEx 0 0 0 0 0 0 0 0 0 0 0 0 
14 Number of toilets requiring  repair CapManEx 3831 4813881 0 95 0 5 4813881 0 0 0 0 0 
15 Number of WSS under operation Opex 3831 25093657 0 95 0 5 25093657 0 0 0 0 0 
16 Number of systems requiring DS DS 3831 158940 0 95 0 5 158940 0 0 0 0 0 
 Total cost    0 30066478 0 0 0 0 30066478 0 0 0 0 0 

 Investment Fraction    0 0 0 95 0 5 0 0 0 0 0 0 

 

FSM 
     % of Available investment    Bridging the Gap (%)  

     Household       

S N Activities  
Cost 

Category  
Number  

Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply  

Taxes 
Transf

ers 

Available 

Investment  

Total 

Estimated 

Gap 

Trade  Shares Equity  Bonds 

C FSM  (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 
Population served from existing FSM 

(which has treatment unit) (Baseline 

population) 
  22500 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing FSM improved (with capital 

investment) to serve the population 
from safely managed water supply 

services 
  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve the 

population  CapEx 0 0 5 5 20 70 0 0 0 0 0 0 

4 Ongoing FSM projects completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served from 

FSM   22500 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 0 0 0 0 0 0 0 0 0 0 0 
8 Number of systems requiring  repair CapManEx 1 7965000 20 5 60 15 7965000 0 0 0 0 0 
9 Number of systems under operation OpEx 1 15750000 40 0 60 0 15750000 0 0 0 0 0 
10 Number of systems requiring DS DS 1 45000 0 0 50 50 45000 0 0 0 0 0 
11 Total    0 23760000 0 0 0 0 23760000 0 0 0 0 0 
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WWTP with Sewer  

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 
Fees 

Invest

ment 

in self 
supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 
Gap 

Trade  Shares Equity  Bonds 

D WWTP with Sewer   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from existing 
WWTP with sewer   0 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing WWTP with sewer 
improved (with capital investment) 

to serve the population from safely 

managed water supply services 
  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve the 

population    1 90000000 5 5 20 70 90000000 0 0 0 0 0 

4 Ongoing WWTP projects 

completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year from 

FSM   22500 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served from 

FSM   22500 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 90000000 0 0 0 0 90000000 0 0 0 0 0 
8 Number of systems requiring  repair CapManEx 0 0 20 5 60 15 0 0 0 0 0 0 
9 Number of systems under operation OpEx 0 15750000 40 0 60 0 15750000 0 0 0 0 0 
10 Number of systems requiring DS DS 1 215000 0 0 50 50 215000 0 0 0 0 0 

11 Total    0 10596500

0 0 0 0 0 105965000 0 0 0 0 0 

 

SWM  

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

E SWM   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from existing 

SWM   22500 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing SWM improved (with 

capital investment) to serve the 
population from safely managed 

water supply services 
  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve the 

population    0 0 5 5 20 70 0 0 0 0 0 0 

4 Ongoing WWTP projects 

completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 
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     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

5 Added population in this year from 
FSM   0 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served from 
FSM   22500 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 0 0 0 0 0 0 0 0 0 0 0 
8 Number of systems requiring  repair CapManEx 1 5575500 20 5 60 15 5575500 0 0 0 0 0 
9 Number of systems under operation OpEx 1 7560000 40 0 60 0 7560000 0 0 0 0 0 
10 Number of systems requiring DS DS 1 45000 0 0 50 50 45000 0 0 0 0 0 
 Total    0 13180500 0 0 0 0 13180500 0 0 0 0 0 

 

WaSH in School  

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 
supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

F WaSH in School   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 
1 Total number of schools   23 0 0 0 0 0 0 0 0 0 0 0 

2 Number of schools with Advanced 

Water services   2 0 0 0 0 0 0 0 0 0 0 0 

3 Number of schools with Advanced 

Sanitation services   2 0 0 0 0 0 0 0 0 0 0 0 

4 Number of schools with Advanced 
Hygiene services   2 0 0 0 0 0 0 0 0 0 0 0 

5 Number of schools with basic 
Water services in school   21 0 0 0 0 0 0 0 0 0 0 0 

6 Number of schools with basic 
Sanitation services in school   13 0 0 0 0 0 0 0 0 0 0 0 

7 Number of schools with basic 

Hygiene services in school   9 0 0 0 0 0 0 0 0 0 0 0 

8 Number of schools with limited 

Water  service in school   0 0 0 0 0 0 0 0 0 0 0 0 

9 Number of schools with limited 

sanitation  service in school   8 0 0 0 0 0 0 0 0 0 0 0 

10 Number of schools with limited 

hygiene  service in school   11 0 0 0 0 0 0 0 0 0 0 0 

11 Number of schools with no Water 

supply services in school   0 0 0 0 0 0 0 0 0 0 0 0 

12 Number of schools with no sanitary 

services in school   0 0 0 0 0 0 0 0 0 0 0 0 
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     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

13 Number of schools with no hygiene 
services in school   1 0 0 0 0 0 0 0 0 0 0 0 

14 
Number of schools added in 
Advanced WaSH services in this 

year 
CapEx 1 880250 0 0 85 15 880250 0 0 0 0 0 

15 Number of schools added in Basic 

WaSH services in this year CapEx 1 678500 0 0 75 25 678500 0 0 0 0 0 

16 Number of schools maintaining the 

WaSH service in this year CapManEx 23 1297505 0 0 85 15 1297505 0 0 0 0 0 

17 Number of schools operating WaSH 

services in this year OpEx 23 8703520 0 0 85 15 8703520 0 0 0 0 0 

18 Number of schools requiring DS for 

WaSH services in this year DS 23 733700 0 0 85 15 733700 0 0 0 0 0 

 Total cost    0 12293475 0 0 0 0 12293475 0 0 0 0 0 

 

WaSH in HCF  

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 
Fees 

Invest

ment 

in self 
supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 
Gap 

Trade  Shares Equity  Bonds 

G WaSH in HCF   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 
1 Total number of HCF   16 0 0 0 0 0 0 0 0 0 0 0 

2 Number of HCF with Basic Water 
services   2 0 0 0 0 0 0 0 0 0 0 0 

3 Number of HCF with Basic 
Sanitation services   2 0 0 0 0 0 0 0 0 0 0 0 

4 Number of HCF with Basic Hygiene 
services   2 0 0 0 0 0 0 0 0 0 0 0 

5 Number of HCF with Basic 

Environmental cleaning services   2 0 0 0 0 0 0 0 0 0 0 0 

6 Number of HCF with limited Water  

service in school   10 0 0 0 0 0 0 0 0 0 0 0 

7 Number of HCF with limited 

sanitation  service in school   13 0 0 0 0 0 0 0 0 0 0 0 

8 Number of HCF with limited 

hygiene  service in school   13 0 0 0 0 0 0 0 0 0 0 0 

9 Number of HCF with limited 

Environmental cleaning services   7 0 0 0 0 0 0 0 0 0 0 0 
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     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

10 Number of HCF with no Water 
supply services in school   4 0 0 0 0 0 0 0 0 0 0 0 

11 Number of HCF with no sanitary 
services in school   1 0 0 0 0 0 0 0 0 0 0 0 

12 Number of HCF with no hygiene 
services in school   1 0 0 0 0 0 0 0 0 0 0 0 

13 Number of HCF with No 
Environmental cleanliness services   7 0 0 0 0 0 0 0 0 0 0 0 

14 Number of HCF added in Basic 

WaSH services in this year CapEx 10 1828250 0 0 75 25 1828250 0 0 0 0 0 

15 Number of HCF maintaining the 

WaSH service in this year CapManEx 16 379387 0 0 95 5 379387 0 0 0 0 0 

16 Number of HCF operating WaSH 

services in this year OpEx 16 3185399 0 0 95 5 3185399 0 0 0 0 0 

17 Number of HCF requiring DS for 

WaSH services in this year DS 16 299200 0 0 95 5 299200 0 0 0 0 0 

 Total cost    0 5692236 0 0 0 0 5692236 0 0 0 0 0 

 

WaSH in Public Places  

S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers Trade  Shares Equity  Bonds 

H  WaSH in HCF   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Total number of public places where 

public toilets are required   9 0 0 0 0 0 0 0 0 0 0 0 

2 Number of public toilets with 

Advanced WaSH facilities   1 0 0 0 0 0 0 0 0 0 0 0 

3 Number of public toilets with Basic 

WaSH facilities   4 0 0 0 0 0 0 0 0 0 0 0 

4 Number of public toilets with 

Limited WaSH facilities   0 0 0 0 0 0 0 0 0 0 0 0 

5 Number of public places with no 
WaSH services   4 0 0 0 0 0 0 0 0 0 0 0 

6 
Number of public places added in 
Advanced WaSH services in this 

year 
CapEx 0 0 0 0 100 0 0 0 0 0 0 0 

7 Number of public places added in 

Basic WaSH services in this year CapEx 0 0 20 0 80 0 0 0 0 0 0 0 

8 Number of public places maintaining CapManEx 9 419293 10 0 90 0 419293 0 0 0 0 0 
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S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers Trade  Shares Equity  Bonds 

the WaSH service in this year 

9 Number of public places operating 

WaSH services in this year OpEx 9 2064501 60 0 40 0 2064501 0 0 0 0 0 

10 Number of public places requiring 

DS for WaSH services in this year DS 9 243000 0 0 50 50 243000 0 0 0 0 0 

11 Total Cost    0 2726794 0 0 0 0 2726794 0 0 0 0 0 

 

ACTIVITY SUMMARY AND FUNDING MODALITY FOR WASH SERVICES YEAR 8  

Water Supply  

 

     % of Available investment    Bridging the Gap (%)  

     Household          

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

A Water Supply   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from existing 

safely managed WSS   4917 0 0 0 0 0 0 0 0 0 0 0 

2 Population served from basic WSS   5375 0 0 0 0 0 0 0 0 0 0 0 

3 Population served from limited WSS   553 0 0 0 0 0 0 0 0 0 0 0 

4 Population served from existing 

safely managed tube wells   564 0 0 0 0 0 0 0 0 0 0 0 

5 
Population served from existing  

tube wells delivering basic water 
supply services 

  0 0 0 0 0 0 0 0 0 0 0 0 

6 
Population served from existing 
tubewells delivering limited water 

supply services 
  0 0 0 0 0 0 0 0 0 0 0 0 

7 Total population served at the 

beginning of year   11409 0 0 0 0 0 0 0 0 0 0 0 

8 Unserved population   3950 0 0 0 0 0 0 0 0 0 0 0 

9 

Existing WS projects improved 

(with capital investment) to serve 

the population from safely managed 

water supply services 

CapEx 0 0 0 20 30 50 0 0 0 0 0 0 

10 

Existing WS projects improved 

(with management improvement) to 
serve the population from safely 

managed water supply services 

CapEx 0 0 0 100 0 0 0 0 0 0 0 0 
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     % of Available investment    Bridging the Gap (%)  

     Household          

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

11 
Tubewells improved to serve the 
population from safely managed 

water supply services 
CapEx 0 0 0 90 10 0 0 0 0 0 0 0 

12 
New WS projects added to serve 

the population from safely managed 

water supply services 
CapEx 0 0 0 10 40 50 0 0 0 0 0 0 

13 
Ongoing WS projects to serve the 

population from safely managed 

water supply services 
CapEx 0 0 0 2 3 95 0 0 0 0 0 0 

14 Added population in this year from 

WSP (Safely managed)   0 0 0 0 0 0 0 0 0 0 0 0 

15 Added population in this year from 

tubewells(Safely managed)   0 0 0 0 0 0 0 0 0 0 0 0 

16 
Cumulative population served from 
safely managed water supply 

systems 
  4917 0 0 0 0 0 0 0 0 0 0 0 

17 Cumulative population served from 

safely managed tubewells   564 0 0 0 0 0 0 0 0 0 0 0 

18 Cumulative total   5481 0 0 0 0 0 0 0 0 0 0 0 
19 Total cost CapEX 0 0 0 0 0 0 0 0 0 0 0 0 
20 Number of systems requiring  repair CapManEx 1 664958 0 90 10 0 664958 0 0 0 0 0 
21 Number of WSS under operation OpEx 1 2186637 0 100 0 0 2186637 0 0 0 0 0 
22 Number of systems requiring DS DS 1 45000 0 0 50 50 45000 0 0 0 0 0 

23 Number of tubewells requiring 

repair CapManEx 1 25325 0 100 0 0 25325 0 0 0 0 0 

24 Number of tubewells under 

operation OpEx 1 45140 0 100 0 0 45140 0 0 0 0 0 

25 Number of tubewells requiring DS DS 1 900 0 0 50 50 900 0 0 0 0 0 
26 Total cost    0 2967960 0 0 0 0 2967960 0 0 0 0 0 

27 Investment Fraction    0 0 0 96 3 1 0 0 0 0 0 0 

28 Total population   15359 0 0 0 0 0 0 0 0 0 0 0 

 

Household Sanitation and Hygiene  

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 
Fees 

Invest

ment 

in self 
supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 
Gap 

Trade  Shares Equity  Bonds 

B Household Sanitation and  (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 
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     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

Hygiene  

1 

Population served from existing 

safely managed Sanitation service 
(population at the beginning of 

2021) 
  27554 0 0 0 0 0 0 0 0 0 0 0 

2 
Population served from basic 

sanitation service(population at the 

beginning of 2021) 
  0 0 0 0 0 0 0 0 0 0 0 0 

3 
Population served from limited 

Sanitation service (population at the 

beginning of 2021) 
  0 0 0 0 0 0 0 0 0 0 0 0 

4 
Population served from Unimproved 

Sanitation service (population at the 
beginning of 2021) 

  0 0 0 0 0 0 0 0 0 0 0 0 

5 Unserved population   0 0 0 0 0 0 0 0 0 0 0 0 

6 
Total population served at the 

beginning of 2020(population at the 

beginning of 2021) 
  27554 0 0 0 0 0 0 0 0 0 0 0 

7 
Existing toilets with safely managed 

services improved for safe disposal 

of fecal matter later 
CapEx 0 0 0 95 0 5 0 0 0 0 0 0 

8 
Existing Toilets with basic facilities 

will be improved to safely managed 
toilets 

CapEx 0 0 0 95 0 5 0 0 0 0 0 0 

9 
Existing Toilets with limited facilities 
will be improved to safely managed 

toilets 
CapEx 0 0 0 95 0 5 0 0 0 0 0 0 

10 
Existing Toilets with unimproved 

sanitation facilities will be improved 

to safely managed toilets 
CapEx 0 0 0 95 0 5 0 0 0 0 0 0 

11 Unserved households making safely 

managed sanitation service CapEx 0 0 0 95 0 5 0 0 0 0 0 0 

12 Added population in this year  

(Safely managed) CapEx 0 0 0 0 0 0 0 0 0 0 0 0 

13 Total cost CapEx 0 0 0 0 0 0 0 0 0 0 0 0 
14 Number of toilets requiring  repair CapManEx 3831 4813881 0 95 0 5 4813881 0 0 0 0 0 
15 Number of WSS under operation Opex 3831 25093657 0 95 0 5 25093657 0 0 0 0 0 
16 Number of systems requiring DS DS 3831 158940 0 95 0 5 158940 0 0 0 0 0 
17 Total cost    0 30066478 0 0 0 0 30066478 0 0 0 0 0 

 Investment Fraction    0 0 0 95 0 5 0 0 0 0 0 0 
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FSM 

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 
Fees 

Invest

ment 

in self 
supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 
Gap 

Trade  Shares Equity  Bonds 

C FSM  (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 
Population served from existing FSM 
(which has treatment unit) (Baseline 

population) 
  22500 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing FSM improved (with capital 

investment) to serve the population 

from safely managed water supply 

services 
  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve the 

population  CapEx 0 0 5 5 20 70 0 0 0 0 0 0 

4 Ongoing FSM projects completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served from 

FSM   22500 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 0 0 0 0 0 0 0 0 0 0 0 
8 Number of systems requiring  repair CapManEx 1 7965000 20 5 60 15 7965000 0 0 0 0 0 
9 Number of systems under operation OpEx 1 15750000 40 0 60 0 15750000 0 0 0 0 0 
10 Number of systems requiring DS DS 1 45000 0 0 50 50 45000 0 0 0 0 0 
 Total    0 23760000 0 0 0 0 23760000 0 0 0 0 0 

 

WWTP with Sewer  

     
% of Available investment  

Household    Bridging the Gap (%)  

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 
supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

D WWTP with Sewer   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from existing 

WWTP with sewer   22500 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing WWTP with sewer 
improved (with capital investment) 

to serve the population from safely 

managed water supply services 
  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve the 

population    0 0 5 5 20 70 0 0 0 0 0 0 

4 Ongoing WWTP projects 

completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 
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% of Available investment  

Household    Bridging the Gap (%)  

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 
supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

6 Cumulative population served from 
FSM   22500 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 0 0 0 0 0 0 0 0 0 0 0 
8 Number of systems requiring  repair CapManEx 1 13860000 20 5 60 15 13860000 0 0 0 0 0 
9 Number of systems under operation OpEx 1 15750000 40 0 60 0 15750000 0 0 0 0 0 
10 Number of systems requiring DS DS 1 45000 0 0 50 50 45000 0 0 0 0 0 
11 Total    0 29655000 0 0 0 0 29655000 0 0 0 0 0 

 

SWM  

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 
supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

E SWM   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from existing 
SWM   22500 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing SWM improved (with 
capital investment) to serve the 

population from safely managed 

water supply services 
  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve the 

population    0 0 5 5 20 70 0 0 0 0 0 0 

4 Ongoing WWTP projects 

completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served from 

FSM   22500 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 0 0 0 0 0 0 0 0 0 0 0 
8 Number of systems requiring  repair CapManEx 1 5575500 20 5 60 15 5575500 0 0 0 0 0 
9 Number of systems under operation OpEx 1 7560000 40 0 60 0 7560000 0 0 0 0 0 
10 Number of systems requiring DS DS 1 45000 0 0 50 50 45000 0 0 0 0 0 
11 Total    0 13180500 0 0 0 0 13180500 0 0 0 0 0 
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WaSH in School  

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 
Fees 

Invest

ment 

in self 
supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 
Gap 

Trade  Shares Equity  Bonds 

F WaSH in School   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 
1 Total number of schools   23 0 0 0 0 0 0 0 0 0 0 0 

2 Number of schools with Advanced 
Water services   3 0 0 0 0 0 0 0 0 0 0 0 

3 Number of schools with Advanced 
Sanitation services   3 0 0 0 0 0 0 0 0 0 0 0 

4 Number of schools with Advanced 

Hygiene services   3 0 0 0 0 0 0 0 0 0 0 0 

5 Number of schools with basic 

Water services in school   20 0 0 0 0 0 0 0 0 0 0 0 

6 Number of schools with basic 

Sanitation services in school   13 0 0 0 0 0 0 0 0 0 0 0 

7 Number of schools with basic 

Hygiene services in school   10 0 0 0 0 0 0 0 0 0 0 0 

8 Number of schools with limited 

Water  service in school   0 0 0 0 0 0 0 0 0 0 0 0 

9 Number of schools with limited 

sanitation  service in school   7 0 0 0 0 0 0 0 0 0 0 0 

10 Number of schools with limited 

hygiene  service in school   9 0 0 0 0 0 0 0 0 0 0 0 

11 Number of schools with no Water 

supply services in school   0 0 0 0 0 0 0 0 0 0 0 0 

12 Number of schools with no sanitary 

services in school   0 0 0 0 0 0 0 0 0 0 0 0 

13 Number of schools with no hygiene 

services in school   1 0 0 0 0 0 0 0 0 0 0 0 

14 
Number of schools added in 

Advanced WaSH services in this 
year 

CapEx 0 2969000 0 0 85 15 2969000 0 0 0 0 0 

15 Number of schools added in Basic 

WaSH services in this year CapEx 0 2206000 0 0 75 25 2206000 0 0 0 0 0 

16 Number of schools maintaining the 

WaSH service in this year CapManEx 23 1022251 0 0 85 15 1022251 0 0 0 0 0 

17 Number of schools operating WaSH 

services in this year OpEx 23 8878439 0 0 85 15 8878439 0 0 0 0 0 

18 Number of schools requiring DS for 

WaSH services in this year DS 23 733700 0 0 85 15 733700 0 0 0 0 0 

 Total cost    0 15809390 0 0 0 0 15809390 0 0 0 0 0 
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WaSH in HCF  

     % of Available investment    Bridging the Gap (%)  

     Household          

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 
Fees 

Invest

ment 

in self 
supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 
Gap 

Trade  Shares Equity  Bonds 

G WaSH in HCF   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 
1 Total number of HCF   16 0 0 0 0 0 0 0 0 0 0 0 

2 Number of HCF with Basic Water 
services   12 0 0 0 0 0 0 0 0 0 0 0 

3 Number of HCF with Basic 
Sanitation services   12 0 0 0 0 0 0 0 0 0 0 0 

4 Number of HCF with Basic Hygiene 

services   12 0 0 0 0 0 0 0 0 0 0 0 

5 Number of HCF with Basic 

Environmental cleaning services   12 0 0 0 0 0 0 0 0 0 0 0 

6 Number of HCF with limited Water  

service in school   4 0 0 0 0 0 0 0 0 0 0 0 

7 Number of HCF with limited 

sanitation  service in school   3 0 0 0 0 0 0 0 0 0 0 0 

8 Number of HCF with limited 

hygiene  service in school   3 0 0 0 0 0 0 0 0 0 0 0 

9 Number of HCF with limited 

Environmental cleaning services   3 0 0 0 0 0 0 0 0 0 0 0 

10 Number of HCF with no Water 

supply services in school   0 0 0 0 0 0 0 0 0 0 0 0 

11 Number of HCF with no sanitary 

services in school   1 0 0 0 0 0 0 0 0 0 0 0 

12 Number of HCF with no hygiene 

services in school   1 0 0 0 0 0 0 0 0 0 0 0 

13 Number of HCF with No 

Environmental cleanliness services   1 0 0 0 0 0 0 0 0 0 0 0 

14 Number of HCF added in Basic 

WaSH services in this year CapEx 0 1760000 0 0 75 25 1760000 0 0 0 0 0 

15 Number of HCF maintaining the 
WaSH service in this year CapManEx 16 693687 0 0 95 5 693687 0 0 0 0 0 

16 Number of HCF operating WaSH 
services in this year OpEx 16 3735479 0 0 95 5 3735479 0 0 0 0 0 

17 Number of HCF requiring DS for 
WaSH services in this year DS 16 299200 0 0 95 5 299200 0 0 0 0 0 

 Total cost    0 6488366 0 0 0 0 6488366 0 0 0 0 0 
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WaSH in Public Places  

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 
and 

Fees 

Invest
ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 
Estimated 

Gap 
Trade  Shares Equity  Bonds 

H  WaSH in HCF   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Total number of public places where 

public toilets are required   9 0 0 0 0 0 0 0 0 0 0 0 

2 Number of public toilets with 

Advanced WaSH facilities   1 0 0 0 0 0 0 0 0 0 0 0 

3 Number of public toilets with Basic 

WaSH facilities   4 0 0 0 0 0 0 0 0 0 0 0 

4 Number of public toilets with 

Limited WaSH facilities   0 0 0 0 0 0 0 0 0 0 0 0 

5 Number of public places with no 

WaSH services   4 0 0 0 0 0 0 0 0 0 0 0 

6 
Number of public places added in 

Advanced WaSH services in this 
year 

CapEx 0 0 0 0 100 0 0 0 0 0 0 0 

7 Number of public places added in 
Basic WaSH services in this year CapEx 0 0 20 0 80 0 0 0 0 0 0 0 

8 Number of public places maintaining 
the WaSH service in this year CapManEx 9 419293 10 0 90 0 419293 0 0 0 0 0 

9 Number of public places operating 
WaSH services in this year OpEx 9 2064501 60 0 40 0 2064501 0 0 0 0 0 

10 Number of public places requiring 

DS for WaSH services in this year DS 9 243000 0 0 50 50 243000 0 0 0 0 0 

11 Total Cost    0 2726794 0 0 0 0 2726794 0 0 0 0 0 

 

ACTIVITY SUMMARY AND FUNDING MODALITY FOR WASH SERVICES YEAR 9  

Water Supply  

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 
Fees 

Invest

ment 

in self 
supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 
Gap 

Trade  Shares Equity  Bonds 

A Water Supply   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from existing 
safely managed WSS   4917 0 0 0 0 0 0 0 0 0 0 0 

2 Population served from basic WSS   5375 0 0 0 0 0 0 0 0 0 0 0 

3 Population served from limited WSS   553 0 0 0 0 0 0 0 0 0 0 0 
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     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

4 Population served from existing 
safely managed tube wells   564 0 0 0 0 0 0 0 0 0 0 0 

5 
Population served from existing  
tube wells delivering basic water 

supply services 
  0 0 0 0 0 0 0 0 0 0 0 0 

6 
Population served from existing 

tubewells delivering limited water 

supply services 
  0 0 0 0 0 0 0 0 0 0 0 0 

7 Total population served at the 

beginning of year   11409 0 0 0 0 0 0 0 0 0 0 0 

8 Unserved population   3950 0 0 0 0 0 0 0 0 0 0 0 

9 

Existing WS projects improved 

(with capital investment) to serve 

the population from safely managed 
water supply services 

CapEx 0 0 0 20 30 50 0 0 0 0 0 0 

10 

Existing WS projects improved 

(with management improvement) to 

serve the population from safely 

managed water supply services 

CapEx 0 0 0 100 0 0 0 0 0 0 0 0 

11 
Tubewells improved to serve the 

population from safely managed 

water supply services 
CapEx 0 0 0 90 10 0 0 0 0 0 0 0 

12 
New WS projects added to serve 
the population from safely managed 

water supply services 
CapEx 0 0 0 10 40 50 0 0 0 0 0 0 

13 
Ongoing WS projects to serve the 

population from safely managed 

water supply services 
CapEx 0 0 0 2 3 95 0 0 0 0 0 0 

14 Added population in this year from 

WSP (Safely managed)   0 0 0 0 0 0 0 0 0 0 0 0 

15 Added population in this year from 

tubewells(Safely managed)   0 0 0 0 0 0 0 0 0 0 0 0 

16 
Cumulative population served from 

safely managed water supply 
systems 

  4917 0 0 0 0 0 0 0 0 0 0 0 

17 Cumulative population served from 
safely managed tubewells   564 0 0 0 0 0 0 0 0 0 0 0 

18 Cumulative total   5481 0 0 0 0 0 0 0 0 0 0 0 
19 Total cost CapEX 0 0 0 0 0 0 0 0 0 0 0 0 
20 Number of systems requiring  repair CapManEx 1 664958 0 90 10 0 664958 0 0 0 0 0 
21 Number of WSS under operation OpEx 1 2186637 0 100 0 0 2186637 0 0 0 0 0 
22 Number of systems requiring DS DS 1 45000 0 0 50 50 45000 0 0 0 0 0 
23 Number of tubewells requiring CapManEx 1 25325 0 100 0 0 25325 0 0 0 0 0 
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     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

repair 

24 Number of tubewells under 

operation OpEx 1 45140 0 100 0 0 45140 0 0 0 0 0 

25 Number of tubewells requiring DS DS 1 900 0 0 50 50 900 0 0 0 0 0 
 Total cost    0 2967960 0 0 0 0 2967960 0 0 0 0 0 

 Investment Fraction    0 0 0 96 3 1 0 0 0 0 0 0 

 Total population   15359 0 0 0 0 0 0 0 0 0 0 0 

 

Household Sanitation and Hygiene  

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 
Fees 

Invest

ment 

in self 
supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 
Gap 

Trade  Shares Equity  Bonds 

B Household Sanitation and 

Hygiene   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 

Population served from existing 

safely managed Sanitation service 

(population at the beginning of 

2021) 
  27554 0 0 0 0 0 0 0 0 0 0 0 

2 
Population served from basic 

sanitation service(population at the 
beginning of 2021) 

  0 0 0 0 0 0 0 0 0 0 0 0 

3 
Population served from limited 
Sanitation service (population at the 

beginning of 2021) 
  0 0 0 0 0 0 0 0 0 0 0 0 

4 
Population served from Unimproved 

Sanitation service (population at the 

beginning of 2021) 
  0 0 0 0 0 0 0 0 0 0 0 0 

5 Unserved population   0 0 0 0 0 0 0 0 0 0 0 0 

6 
Total population served at the 

beginning of 2020(population at the 

beginning of 2021) 
  27554 0 0 0 0 0 0 0 0 0 0 0 

7 
Existing toilets with safely managed 
services improved for safe disposal 

of fecal matter later 
CapEx 0 0 0 95 0 5 0 0 0 0 0 0 

8 
Existing Toilets with basic facilities 

will be improved to safely managed 

toilets 
CapEx 0 0 0 95 0 5 0 0 0 0 0 0 
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     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

9 
Existing Toilets with limited facilities 
will be improved to safely managed 

toilets 
CapEx 0 0 0 95 0 5 0 0 0 0 0 0 

10 
Existing Toilets with unimproved 

sanitation facilities will be improved 

to safely managed toilets 
CapEx 0 0 0 95 0 5 0 0 0 0 0 0 

11 Unserved households making safely 

managed sanitation service CapEx 0 0 0 95 0 5 0 0 0 0 0 0 

12 Added population in this year  

(Safely managed) CapEx 0 0 0 0 0 0 0 0 0 0 0 0 

13 Total cost CapEx 0 0 0 0 0 0 0 0 0 0 0 0 
14 Number of toilets requiring  repair CapManEx 3831 4813881 0 95 0 5 4813881 0 0 0 0 0 
15 Number of WSS under operation Opex 3831 25093657 0 95 0 5 25093657 0 0 0 0 0 
16 Number of systems requiring DS DS 3831 158940 0 95 0 5 158940 0 0 0 0 0 
17 Total cost    0 30066478 0 0 0 0 30066478 0 0 0 0 0 

 Investment Fraction    0 0 0 95 0 5 0 0 0 0 0 0 

 

FSM 

S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 
Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 
and 

Fees 

Invest

ment 
in self 

supply 

Taxes Transf
ers Trade  Shares Equity  Bonds 

C FSM  (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 
Population served from existing FSM 

(which has treatment unit) (Baseline 

population) 
  22500 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing FSM improved (with capital 

investment) to serve the population 

from safely managed water supply 
services 

  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve the 
population  CapEx 0 0 5 5 20 70 0 0 0 0 0 0 

4 Ongoing FSM projects completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served from 
FSM   22500 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 0 0 0 0 0 0 0 0 0 0 0 
8 Number of systems requiring  repair CapManEx 1 7965000 20 5 60 15 7965000 0 0 0 0 0 
9 Number of systems under operation OpEx 1 15750000 40 0 60 0 15750000 0 0 0 0 0 
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S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 

Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers Trade  Shares Equity  Bonds 

10 Number of systems requiring DS DS 1 45000 0 0 50 50 45000 0 0 0 0 0 
11 Total    0 23760000 0 0 0 0 23760000 0 0 0 0 0 

 

WWTP with Sewer  

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 
Fees 

Invest

ment 

in self 
supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 
Gap 

Trade  Shares Equity  Bonds 

D WWTP with Sewer   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from existing 
WWTP with sewer   22500 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing WWTP with sewer 
improved (with capital investment) 

to serve the population from safely 

managed water supply services 
  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve the 

population    0 0 5 5 20 70 0 0 0 0 0 0 

4 Ongoing WWTP projects 

completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served from 

FSM   22500 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 0 0 0 0 0 0 0 0 0 0 0 
8 Number of systems requiring  repair CapManEx 1 13860000 20 5 60 15 13860000 0 0 0 0 0 
9 Number of systems under operation OpEx 1 15750000 40 0 60 0 15750000 0 0 0 0 0 
10 Number of systems requiring DS DS 1 45000 0 0 50 50 45000 0 0 0 0 0 
11 Total    0 29655000 0 0 0 0 29655000 0 0 0 0 0 
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SWM  

S N Activities  Cost 

Category  Number  Amount 

Required  

% of Available investment  

Available 

Investment  

Total 

Estimated 
Gap 

Bridging the Gap (%)  
Household  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers Trade  Shares Equity  Bonds 

E SWM   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from existing 

SWM   22500 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing SWM improved (with 

capital investment) to serve the 
population from safely managed 

water supply services 
  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve the 

population    0 0 5 5 20 70 0 0 0 0 0 0 

4 Ongoing WWTP projects 

completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served from 

FSM   22500 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 0 0 0 0 0 0 0 0 0 0 0 
8 Number of systems requiring  repair CapManEx 1 2425500 20 5 60 15 2425500 0 0 0 0 0 
9 Number of systems under operation OpEx 1 7560000 40 0 60 0 7560000 0 0 0 0 0 
10 Number of systems requiring DS DS 1 45000 0 0 50 50 45000 0 0 0 0 0 
11 Total    0 10030500 0 0 0 0 10030500 0 0 0 0 0 

 

WaSH in School  

     % of Available investment    Bridging the Gap (%)  

     Household          

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest
ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

F WaSH in School   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 
1 Total number of schools   23 0 0 0 0 0 0 0 0 0 0 0 

2 Number of schools with Advanced 

Water services   3 0 0 0 0 0 0 0 0 0 0 0 

3 Number of schools with Advanced 

Sanitation services   3 0 0 0 0 0 0 0 0 0 0 0 

4 Number of schools with Advanced 

Hygiene services   3 0 0 0 0 0 0 0 0 0 0 0 

5 Number of schools with basic 

Water services in school   20 0 0 0 0 0 0 0 0 0 0 0 

6 Number of schools with basic 

Sanitation services in school   13 0 0 0 0 0 0 0 0 0 0 0 
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     % of Available investment    Bridging the Gap (%)  

     Household          

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

7 Number of schools with basic 
Hygiene services in school   10 0 0 0 0 0 0 0 0 0 0 0 

8 Number of schools with limited 
Water  service in school   0 0 0 0 0 0 0 0 0 0 0 0 

9 Number of schools with limited 
sanitation  service in school   7 0 0 0 0 0 0 0 0 0 0 0 

10 Number of schools with limited 
hygiene  service in school   9 0 0 0 0 0 0 0 0 0 0 0 

11 Number of schools with no Water 

supply services in school   0 0 0 0 0 0 0 0 0 0 0 0 

12 Number of schools with no sanitary 

services in school   0 0 0 0 0 0 0 0 0 0 0 0 

13 Number of schools with no hygiene 

services in school   1 0 0 0 0 0 0 0 0 0 0 0 

14 
Number of schools added in 

Advanced WaSH services in this 

year 
CapEx 0 2969000 0 0 85 15 2969000 0 0 0 0 0 

15 Number of schools added in Basic 

WaSH services in this year CapEx 0 2206000 0 0 75 25 2206000 0 0 0 0 0 

16 Number of schools maintaining the 

WaSH service in this year CapManEx 23 1022251 0 0 85 15 1022251 0 0 0 0 0 

17 Number of schools operating WaSH 

services in this year OpEx 23 8878439 0 0 85 15 8878439 0 0 0 0 0 

18 Number of schools requiring DS for 
WaSH services in this year DS 23 733700 0 0 85 15 733700 0 0 0 0 0 

 Total cost    0 15809390 0 0 0 0 15809390 0 0 0 0 0 

 

WaSH in HCF  

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest
ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

G WaSH in HCF   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 
1 Total number of HCF   16 0 0 0 0 0 0 0 0 0 0 0 

2 Number of HCF with Basic Water 

services   12 0 0 0 0 0 0 0 0 0 0 0 

3 Number of HCF with Basic 

Sanitation services   12 0 0 0 0 0 0 0 0 0 0 0 
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     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

4 Number of HCF with Basic Hygiene 
services   12 0 0 0 0 0 0 0 0 0 0 0 

5 Number of HCF with Basic 
Environmental cleaning services   12 0 0 0 0 0 0 0 0 0 0 0 

6 Number of HCF with limited Water  
service in school   4 0 0 0 0 0 0 0 0 0 0 0 

7 Number of HCF with limited 
sanitation  service in school   3 0 0 0 0 0 0 0 0 0 0 0 

8 Number of HCF with limited 

hygiene  service in school   3 0 0 0 0 0 0 0 0 0 0 0 

9 Number of HCF with limited 

Environmental cleaning services   3 0 0 0 0 0 0 0 0 0 0 0 

10 Number of HCF with no Water 

supply services in school   0 0 0 0 0 0 0 0 0 0 0 0 

11 Number of HCF with no sanitary 

services in school   1 0 0 0 0 0 0 0 0 0 0 0 

12 Number of HCF with no hygiene 

services in school   1 0 0 0 0 0 0 0 0 0 0 0 

13 Number of HCF with No 

Environmental cleanliness services   1 0 0 0 0 0 0 0 0 0 0 0 

14 Number of HCF added in Basic 

WaSH services in this year CapEx 0 1760000 0 0 75 25 1760000 0 0 0 0 0 

15 Number of HCF maintaining the 

WaSH service in this year CapManEx 16 693687 0 0 95 5 693687 0 0 0 0 0 

16 Number of HCF operating WaSH 

services in this year OpEx 16 3735479 0 0 95 5 3735479 0 0 0 0 0 

17 Number of HCF requiring DS for 

WaSH services in this year DS 16 299200 0 0 95 5 299200 0 0 0 0 0 

 Total cost    0 6488366 0 0 0 0 6488366 0 0 0 0 0 

 

WaSH in Public Places  

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 
and 

Fees 

Invest
ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 
Estimated 

Gap 
Trade  Shares Equity  Bonds 

H  WaSH in HCF   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Total number of public places where 

public toilets are required   9 0 0 0 0 0 0 0 0 0 0 0 

2 Number of public toilets with   1 0 0 0 0 0 0 0 0 0 0 0 
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     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

Advanced WaSH facilities 

3 Number of public toilets with Basic 

WaSH facilities   4 0 0 0 0 0 0 0 0 0 0 0 

4 Number of public toilets with 

Limited WaSH facilities   0 0 0 0 0 0 0 0 0 0 0 0 

5 Number of public places with no 

WaSH services   4 0 0 0 0 0 0 0 0 0 0 0 

6 
Number of public places added in 
Advanced WaSH services in this 

year 
CapEx 0 0 0 0 100 0 0 0 0 0 0 0 

7 Number of public places added in 

Basic WaSH services in this year CapEx 0 0 20 0 80 0 0 0 0 0 0 0 

8 Number of public places maintaining 

the WaSH service in this year CapManEx 9 419293 10 0 90 0 419293 0 0 0 0 0 

9 Number of public places operating 

WaSH services in this year OpEx 9 2064501 60 0 40 0 2064501 0 0 0 0 0 

10 Number of public places requiring 

DS for WaSH services in this year DS 9 243000 0 0 50 50 243000 0 0 0 0 0 

 Total Cost    0 2726794 0 0 0 0 2726794 0 0 0 0 0 

 

ACTIVITY SUMMARY AND FUNDING MODALITY FOR WASH SERVICES YEAR 10  

Water Supply  

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 
Category  Number  Amount 

Required  

Tariff 
and 

Fees 

Invest

ment 
in self 

supply 

Taxes Transf
ers 

Available 
Investment  

Total 
Estimated 

Gap 
Trade  Shares Equity  Bonds 

A Water Supply   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from existing 

safely managed WSS   4917 0 0 0 0 0 0 0 0 0 0 0 

2 Population served from basic WSS   5375 0 0 0 0 0 0 0 0 0 0 0 

3 Population served from limited WSS   553 0 0 0 0 0 0 0 0 0 0 0 

4 Population served from existing 

safely managed tube wells   564 0 0 0 0 0 0 0 0 0 0 0 

5 
Population served from existing  

tube wells delivering basic water 

supply services 
  0 0 0 0 0 0 0 0 0 0 0 0 

6 Population served from existing 

tubewells delivering limited water   0 0 0 0 0 0 0 0 0 0 0 0 



ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ                                                                       ᵬᶇ γχ . 176 

 

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

supply services 

7 Total population served at the 

beginning of year   11409 0 0 0 0 0 0 0 0 0 0 0 

8 Unserved population   3950 0 0 0 0 0 0 0 0 0 0 0 

9 

Existing WS projects improved 

(with capital investment) to serve 
the population from safely managed 

water supply services 

CapEx 0 0 0 20 30 50 0 0 0 0 0 0 

10 

Existing WS projects improved 

(with management improvement) to 

serve the population from safely 

managed water supply services 

CapEx 0 0 0 100 0 0 0 0 0 0 0 0 

11 
Tubewells improved to serve the 

population from safely managed 
water supply services 

CapEx 0 0 0 90 10 0 0 0 0 0 0 0 

12 
New WS projects added to serve 

the population from safely managed 

water supply services 
CapEx 0 0 0 10 40 50 0 0 0 0 0 0 

13 
Ongoing WS projects to serve the 

population from safely managed 

water supply services 
CapEx 0 0 0 2 3 95 0 0 0 0 0 0 

14 Added population in this year from 

WSP (Safely managed)   0 0 0 0 0 0 0 0 0 0 0 0 

15 Added population in this year from 

tubewells(Safely managed)   0 0 0 0 0 0 0 0 0 0 0 0 

16 
Cumulative population served from 

safely managed water supply 
systems 

  4917 0 0 0 0 0 0 0 0 0 0 0 

17 Cumulative population served from 

safely managed tubewells   564 0 0 0 0 0 0 0 0 0 0 0 

18 Cumulative total   5481 0 0 0 0 0 0 0 0 0 0 0 
19 Total cost CapEX 0 0 0 0 0 0 0 0 0 0 0 0 
20 Number of systems requiring  repair CapManEx 1 664958 0 90 10 0 664958 0 0 0 0 0 
21 Number of WSS under operation OpEx 1 2186637 0 100 0 0 2186637 0 0 0 0 0 
22 Number of systems requiring DS DS 1 45000 0 0 50 50 45000 0 0 0 0 0 

23 Number of tubewells requiring 

repair CapManEx 1 25325 0 100 0 0 25325 0 0 0 0 0 

24 Number of tubewells under 

operation OpEx 1 45140 0 100 0 0 45140 0 0 0 0 0 

25 Number of tubewells requiring DS DS 1 900 0 0 50 50 900 0 0 0 0 0 
26 Total cost    0 2967960 0 0 0 0 2967960 0 0 0 0 0 

 Investment Fraction    0 0 0 96 3 1 0 0 0 0 0 0 
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     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

28 Total population   15359 0 0 0 0 0 0 0 0 0 0 0 

 

Household Sanitation and Hygiene  

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 
and 

Fees 

Invest
ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 
Estimated 

Gap 
Trade  Shares Equity  Bonds 

B Household Sanitation and 

Hygiene   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 

Population served from existing 

safely managed Sanitation service 

(population at the beginning of 
2021) 

  27554 0 0 0 0 0 0 0 0 0 0 0 

2 
Population served from basic 
sanitation service(population at the 

beginning of 2021) 
  0 0 0 0 0 0 0 0 0 0 0 0 

3 
Population served from limited 

Sanitation service (population at the 

beginning of 2021) 
  0 0 0 0 0 0 0 0 0 0 0 0 

4 
Population served from Unimproved 

Sanitation service (population at the 
beginning of 2021) 

  0 0 0 0 0 0 0 0 0 0 0 0 

5 Unserved population   0 0 0 0 0 0 0 0 0 0 0 0 

6 
Total population served at the 
beginning of 2020(population at the 

beginning of 2021) 
  27554 0 0 0 0 0 0 0 0 0 0 0 

7 
Existing toilets with safely managed 

services improved for safe disposal 

of fecal matter later 
CapEx 0 0 0 95 0 5 0 0 0 0 0 0 

8 
Existing Toilets with basic facilities 

will be improved to safely managed 

toilets 
CapEx 0 0 0 95 0 5 0 0 0 0 0 0 

9 
Existing Toilets with limited facilities 

will be improved to safely managed 
toilets 

CapEx 0 0 0 95 0 5 0 0 0 0 0 0 

10 
Existing Toilets with unimproved 

sanitation facilities will be improved 

to safely managed toilets 
CapEx 0 0 0 95 0 5 0 0 0 0 0 0 

11 Unserved households making safely CapEx 0 0 0 95 0 5 0 0 0 0 0 0 



ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ                                                                       ᵬᶇ γχ . 178 

 

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

managed sanitation service 

12 Added population in this year  

(Safely managed) CapEx 0 0 0 0 0 0 0 0 0 0 0 0 

13 Total cost CapEx 0 0 0 0 0 0 0 0 0 0 0 0 
14 Number of toilets requiring  repair CapManEx 3831 4813881 0 95 0 5 4813881 0 0 0 0 0 
15 Number of WSS under operation Opex 3831 25093657 0 95 0 5 25093657 0 0 0 0 0 
16 Number of systems requiring DS DS 3831 158940 0 95 0 5 158940 0 0 0 0 0 
17 Total cost    0 30066478 0 0 0 0 30066478 0 0 0 0 0 

 Investment Fraction    0 0 0 95 0 5 0 0 0 0 0 0 

 

FSM 

     % of Available investment    Bridging the Gap (%) 

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

C FSM  (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 
Population served from existing FSM 

(which has treatment unit) (Baseline 

population) 
  22500 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing FSM improved (with capital 

investment) to serve the population 
from safely managed water supply 

services 
  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve the 

population  CapEx 0 0 5 5 20 70 0 0 0 0 0 0 

4 Ongoing FSM projects completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served from 

FSM   22500 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 0 0 0 0 0 0 0 0 0 0 0 
8 Number of systems requiring  repair CapManEx 1 7965000 20 5 60 15 7965000 0 0 0 0 0 
9 Number of systems under operation OpEx 1 15750000 40 0 60 0 15750000 0 0 0 0 0 
10 Number of systems requiring DS DS 1 45000 0 0 50 50 45000 0 0 0 0 0 
 Total    0 23760000 0 0 0 0 23760000 0 0 0 0 0 
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WWTP with Sewer  

     % of Available investment    Bridging the Gap (%)  

     Household        

S N  Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 
Fees 

Invest

ment 

in self 
supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 
Gap 

Trade  Shares Equity  Bonds 

D WWTP with Sewer   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from existing 
WWTP with sewer   22500 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing WWTP with sewer 
improved (with capital investment) 

to serve the population from safely 

managed water supply services 
  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve the 

population    0 0 5 5 20 70 0 0 0 0 0 0 

4 Ongoing WWTP projects 

completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 

5 Added population in this year from 

FSM   0 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served from 

FSM   22500 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 0 0 0 0 0 0 0 0 0 0 0 
8 Number of systems requiring  repair CapManEx 1 13860000 20 5 60 15 13860000 0 0 0 0 0 
9 Number of systems under operation OpEx 1 15750000 40 0 60 0 15750000 0 0 0 0 0 
10 Number of systems requiring DS DS 1 45000 0 0 50 50 45000 0 0 0 0 0 
11 Total    0 29655000 0 0 0 0 29655000 0 0 0 0 0 

 

SWM  

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

E SWM   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Population served from existing 

SWM   22500 0 0 0 0 0 0 0 0 0 0 0 

2 

Existing SWM improved (with 

capital investment) to serve the 
population from safely managed 

water supply services 
  0 0 10 0 20 70 0 0 0 0 0 0 

3 New  projects added to serve the 

population    0 0 5 5 20 70 0 0 0 0 0 0 

4 Ongoing WWTP projects 

completed CapEx 0 0 20 5 20 55 0 0 0 0 0 0 
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     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

5 Added population in this year from 
FSM   0 0 0 0 0 0 0 0 0 0 0 0 

6 Cumulative population served from 
FSM   22500 0 0 0 0 0 0 0 0 0 0 0 

7 Total cost CapEx 0 0 0 0 0 0 0 0 0 0 0 0 
8 Number of systems requiring  repair CapManEx 1 2425500 20 5 60 15 2425500 0 0 0 0 0 
9 Number of systems under operation OpEx 1 7560000 40 0 60 0 7560000 0 0 0 0 0 
10 Number of systems requiring DS DS 1 45000 0 0 50 50 45000 0 0 0 0 0 
11 Total    0 10030500 0 0 0 0 10030500 0 0 0 0 0 

 

WaSH in School  

 

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 
Category  Number  Amount 

Required  

Tariff 

and 
Fees 

Invest

ment 
in self 

supply 

Taxes Transf
ers 

Available 
Investment  

Total 

Estimated 
Gap 

Trade  Shares Equity  Bonds 

F WaSH in School   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 
1 Total number of schools   23 0 0 0 0 0 0 0 0 0 0 0 

2 Number of schools with Advanced 
Water services   3 0 0 0 0 0 0 0 0 0 0 0 

3 Number of schools with Advanced 

Sanitation services   3 0 0 0 0 0 0 0 0 0 0 0 

4 Number of schools with Advanced 

Hygiene services   3 0 0 0 0 0 0 0 0 0 0 0 

5 Number of schools with basic 

Water services in school   20 0 0 0 0 0 0 0 0 0 0 0 

6 Number of schools with basic 

Sanitation services in school   13 0 0 0 0 0 0 0 0 0 0 0 

7 Number of schools with basic 

Hygiene services in school   10 0 0 0 0 0 0 0 0 0 0 0 

8 Number of schools with limited 

Water  service in school   0 0 0 0 0 0 0 0 0 0 0 0 

9 Number of schools with limited 

sanitation  service in school   7 0 0 0 0 0 0 0 0 0 0 0 

10 Number of schools with limited 

hygiene  service in school   9 0 0 0 0 0 0 0 0 0 0 0 

11 Number of schools with no Water 

supply services in school   0 0 0 0 0 0 0 0 0 0 0 0 
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     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

12 Number of schools with no sanitary 
services in school   0 0 0 0 0 0 0 0 0 0 0 0 

13 Number of schools with no hygiene 
services in school   1 0 0 0 0 0 0 0 0 0 0 0 

14 
Number of schools added in 
Advanced WaSH services in this 

year 
CapEx 5 742250 0 0 85 15 742250 0 0 0 0 0 

15 Number of schools added in Basic 

WaSH services in this year CapEx 5 551500 0 0 75 25 551500 0 0 0 0 0 

16 Number of schools maintaining the 

WaSH service in this year CapManEx 23 1022251 0 0 85 15 1022251 0 0 0 0 0 

17 Number of schools operating WaSH 

services in this year OpEx 23 8878439 0 0 85 15 8878439 0 0 0 0 0 

18 Number of schools requiring DS for 

WaSH services in this year DS 23 733700 0 0 85 15 733700 0 0 0 0 0 

 Total cost    0 11928140 0 0 0 0 11928140 0 0 0 0 0 

 

WaSH in HCF  

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 
Category  Number  Amount 

Required  

Tariff 

and 
Fees 

Invest

ment 
in self 

supply 

Taxes Transf
ers 

Available 
Investment  

Total 

Estimated 
Gap 

Trade  Shares Equity  Bonds 

G WaSH in HCF   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 
1 Total number of HCF   16 0 0 0 0 0 0 0 0 0 0 0 

2 Number of HCF with Basic Water 
services   12 0 0 0 0 0 0 0 0 0 0 0 

3 Number of HCF with Basic 
Sanitation services   12 0 0 0 0 0 0 0 0 0 0 0 

4 Number of HCF with Basic Hygiene 

services   12 0 0 0 0 0 0 0 0 0 0 0 

5 Number of HCF with Basic 

Environmental cleaning services   12 0 0 0 0 0 0 0 0 0 0 0 

6 Number of HCF with limited Water  

service in school   4 0 0 0 0 0 0 0 0 0 0 0 

7 Number of HCF with limited 

sanitation  service in school   3 0 0 0 0 0 0 0 0 0 0 0 

8 Number of HCF with limited 

hygiene  service in school   3 0 0 0 0 0 0 0 0 0 0 0 
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     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

9 Number of HCF with limited 
Environmental cleaning services   3 0 0 0 0 0 0 0 0 0 0 0 

10 Number of HCF with no Water 
supply services in school   0 0 0 0 0 0 0 0 0 0 0 0 

11 Number of HCF with no sanitary 
services in school   1 0 0 0 0 0 0 0 0 0 0 0 

12 Number of HCF with no hygiene 
services in school   1 0 0 0 0 0 0 0 0 0 0 0 

13 Number of HCF with No 

Environmental cleanliness services   1 0 0 0 0 0 0 0 0 0 0 0 

14 Number of HCF added in Basic 

WaSH services in this year CapEx 4 440000 0 0 75 25 440000 0 0 0 0 0 

15 Number of HCF maintaining the 

WaSH service in this year CapManEx 16 693687 0 0 95 5 693687 0 0 0 0 0 

16 Number of HCF operating WaSH 

services in this year OpEx 16 3735479 0 0 95 5 3735479 0 0 0 0 0 

17 Number of HCF requiring DS for 

WaSH services in this year DS 16 299200 0 0 95 5 299200 0 0 0 0 0 

 Total cost    0 5168366 0 0 0 0 5168366 0 0 0 0 0 

 

WaSH in Public Places  

     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 
Fees 

Invest

ment 

in self 
supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 
Gap 

Trade  Shares Equity  Bonds 

H  WaSH in HCF   (No)  (NRs.) (%) (%) (%) (%) (NRs.) (NRs.) (%) (%) (%) (%) 

1 Total number of public places where 
public toilets are required   9 0 0 0 0 0 0 0 0 0 0 0 

2 Number of public toilets with 
Advanced WaSH facilities   1 0 0 0 0 0 0 0 0 0 0 0 

3 Number of public toilets with Basic 
WaSH facilities   4 0 0 0 0 0 0 0 0 0 0 0 

4 Number of public toilets with 

Limited WaSH facilities   0 0 0 0 0 0 0 0 0 0 0 0 

5 Number of public places with no 

WaSH services   4 0 0 0 0 0 0 0 0 0 0 0 

6 
Number of public places added in 

Advanced WaSH services in this 

year 
CapEx 0 0 0 0 100 0 0 0 0 0 0 0 
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     % of Available investment    Bridging the Gap (%)  

     Household        

S N Activities  Cost 

Category  Number  Amount 

Required  

Tariff 

and 

Fees 

Invest

ment 

in self 

supply 

Taxes Transf

ers 
Available 

Investment  

Total 

Estimated 

Gap 
Trade  Shares Equity  Bonds 

7 Number of public places added in 
Basic WaSH services in this year CapEx 0 0 20 0 80 0 0 0 0 0 0 0 

8 Number of public places maintaining 
the WaSH service in this year CapManEx 9 419293 10 0 90 0 419293 0 0 0 0 0 

9 Number of public places operating 
WaSH services in this year OpEx 9 2064501 60 0 40 0 2064501 0 0 0 0 0 

10 Number of public places requiring 
DS for WaSH services in this year DS 9 243000 0 0 50 50 243000 0 0 0 0 0 

 Total Cost    0 2726794 0 0 0 0 2726794 0 0 0 0 0 
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ACTIVITIES  FOR WATER SUPPLY SERVICES WITHIN MUNICIPALITY 

 

S.N Priorities  Units  Year 0 Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 
Existing CAPEX including feasibility studies 

1 Existing Projects 

1.1 Feasibility studies to make water supply services safely managed 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
1.2 Project initiated to make the water supply services safely managed 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
1.3 Project ongoing to make water supply services safely managed 

a Number Num 0 0 0 0 0 0 0 0 0 0 0 0 
b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
1.4 Projects completed for making water supply services safely managed 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost  0 0 0 0 0 0 0 0 0 0 0 0 
Existing Projects one time repair 

1.5 One time repair of existing projects 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
1.6 CapManEx for projects (for existing assets) 

a Number Num 0 0 0 0 0 0 0 0 0 0 0 0 
b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
1.7 CapManEx for projects (for newly built asset to make WS safely managed) 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
1.8 Operation of existing projects 

a Number Num 0 0 0 0 0 0 0 0 0 0 0 0 
b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
1.9 Monitoring of existing projects 

a 
Mandays of 

monitoring 

expert 
Num 0 0 0 0 0 0 0 0 0 0 0  

b Costs 0 0 0 0 0 0 0 0 0 0 0 0 0 
1.10 Technical support for existing projects 

a Mandays for 

technical expert Num 0 0 0 0 0 0 0 0 0 0 0  

b Costs 0 0 0 0 0 0 0 0 0 0 0 0 0 

1.11 Training for 

existing project              

a Number of 

participants Num 0 0 0 0 0 0 0 0 0 0 0  

b Costs 0 0 0 0 0 0 0 0 0 0 0 0 0 

c 
Number of 

trainings 

conducted  
Num 0 0 0 0 0 0 0 0 0 0 0  

1.12 Toolsets for existing projects 

a Number of 

toolset Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost Num 0 0 0 0 0 0 0 0 0 0 0 0 
2 Tubewells              

Capex for Tubewells 

2.1 Feasibility studies to make Tube-well water supply safely managed 

a 

Number  of 

tubewells 

upgraded to 

safely managed 

Num 0 0 0 0 0 0 0 0 0 0 0  
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S.N Priorities  Units  Year 0 Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 
b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
2.2 Tubewells completed for making water supply services safely managed 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
2.3 Tubewells replaced by New and ongoing water supply schemes 

a Number Num 0 0 0 66 0 0 0 0 0 0 0  

b Cost NRs. Would be included in ongoing water supply and new water supply schemes cost 

Existing 

tubewells 

one time 

repair 

Tubewells to maintain the water supply service 

2.4 One time repair of existing tubewells 

a Number Num 0 0 0 0 0 0 0 0 0 0 0 0 
b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

2.5 CapManEx for 

existing assets              

a Number Num 0 0 0 0 0 0 0 0 0 0 0 0 
b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
2.6 CapManEx for projects (for newly built asset to make WS safely managed) 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

2.7 Operation of 

Tube wells              

a Number Num 0 0 0 0 0 0 0 0 0 0 0 0 
a Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

2.8 Monitoring of 

Tubewells              

a 
Mandays of 

monitoring 

expert 
Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
2.9 Technical support for existing projects 

a 
Mandays of 

monitoring 

expert 
Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
2.10 Cost              

a Number of 
participant Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

c 
Number of 

Trainings 

Conducted 
Num 0 0 0 0 0 0 0 0 0 0 0  

2.11 Toolsets for existing projects 

a Number of 

toolset Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

3 New Water 

Supply Projects              

New CAPEX including feasibility studies  

3.1 Feasibility 
Studies              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
3.2 Project Initiated              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

3.3 Project 

Ongoing              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  
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S.N Priorities  Units  Year 0 Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 
b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

3.4 Projects 

completed              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
3.5 Maintenance              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost Num 0 0 0 0 0 0 0 0 0 0 0 0 
3.6 Operation              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost Num 0 0 0 0 0 0 0 0 0 0 0 0 
3.7 Operation              

a Number Days 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
3.8 Technical support post construction 

a Mandays for 

technical expert Days     0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

3.9 Preconstruction 

training              

a Number of 

participants Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

c 
Number of 
trainings 

conducted 
Num 0 0 0 0 0 0 0 0 0 0 0  

3.10 Yearly trainings (post construction) 

a Number of 

participants     0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

c 
Number of 

trainings 

Conducted 
Num 0 0 0 0 0 0 0 0 0 0 0 0 

3.11 Toolsets for existing projects 

a Number of 

toolset Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
4 Ongoing Projects 

4.1 DPR Preparation 

a Numbers  1 0 0 0 0 0 0 0 0 0 0  

b Cost  393360 0 0 0 0 0 0 0 0 0 0 393360 
4.2 DPR Preparation 

a Numbers Num 1 1 0 0 0 0 0 0 0 0 0  

b Cost Nrs. 22358143 1688

7318 0 0 0 0 0 0 0 0 0 39245461 

4.3 Project Completed 

a Numbers Num 0 0 1 0 0 0 0 0 0 0 0  

b Cost Nrs. 0 0 3933

600 0 0 0 0 0 0 0 0 3933600 

c 
% cumulative 

financial 

progress 
% 95.75 99.2 100 100 100 100 100 100 100 100 100  

4.4 Maintenance              

a Number % 0 0 0 1 1 1 1 1 1 1 1  

b Cost Nrs. 0 0 0 1528

539 
1528

539 
1528

539 
1528

539 
1528

539 
6649

58 
6649

58 
6649

58 9637569 

4.5 Operation              

a Number % 0 0 0 1 1 1 1 1 1 1 1  

b Cost Nrs. 0 0 0 2186

636.

2186

636.

2186

636.

2186

636.

2186

636.

2186

636.

2186

636.

2186

636.

17493094.4

8 
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S.N Priorities  Units  Year 0 Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 
81 81 81 81 81 81 81 81 

4.6 Monitoring Post              

a Number % 0 0 0 3 3 3 3 3 3 3 3  

b Cost Nrs. 0 0 0 1200

0 
1200

0 
1200

0 
1200

0 
1200

0 
1200

0 
1200

0 
1200

0 96000 

4.7 Mandays of monitoring expert 

a Number % 0 0 0 5 5 5 5 5 5 5 5  

b Cost Nrs. 0 0 0 1800

0 
1800

0 
1800

0 
1800

0 
1800

0 
1800

0 
1800

0 
1800

0 144000 

4.8 Yearly trainings (post construction) 

a Number % 0 0 3 3 3 3 3 3 3 3 3  

b Cost Nrs. 0 0 1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
4500

0 165000 

c 
Number of 

trainings 

conducted 
% 0 0 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12  

4.9 Toolsets for existing projects 

a Numbers Num 0 0 1 0 0 0 0 0 0 0 0  

 

 

SANITATION  

1. ACTIVITIES FOR HOUSEHOLD SANITATION SERVICES WITHIN 

MUNICIPALITY  

 

S.N 
Sanitation 

(household 

level)  
Units  Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 

1.1 Converting No toilet to Safely managed toilets 

a Number Num 49 97 97 97 97 49 0 0 0 0 0 486 

b Cost NRs. 3876

400 
77528

00 
77528

00 
77528

00 
77528

00 
38764

00 0 0 0 0 0 38764000 

1.2 Converting Unimproved toilets to Safely managed toilets 

a Number Num 0 0 0 0 0 0 0 0 0 0 0 0 
b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
1.3 Converting Toilets with Limited facilities to safely managed toilets 

a Number Num 8 16 16 16 16 8 0 0 0 0 0 80 

b Cost NRs. 4184

75 
83695

0 
83695

0 
83695

0 
83695

0 
41847

5 0 0 0 0 0 4184750 

1.4 Converting toilets with Basic facilities to safely managed toilets 

a Number Num 250 499 499 499 499 250 0 0 0 0 0 2496 

b Cost NRs. 2709

075 
54181

50 
54181

50 
54181

50 
54181

50 
27090

75 0 0 0 0 0 27090750 

1.5 Improving Safely Managed Toilet 

a Number Num 216 432 432 432 432 216 0 0 0 0 0 2160 

b Cost NRs. 4405

00 
88100

0 
88100

0 
88100

0 
88100

0 
44050

0 0 0 0 0 0 4405000 

c Toilet made 

safely managed Num 307 612 612 612 612 307 0 0 0 0 0  

d 

Toilets made 

accesible for 

people with 

limited mobility 

Num 15 29 29 29 29 15 0 0 0 0 0  

e 

Total safely 

managed toilets 

within 

Municipality 

including 

accesibility for 

people with 

Num 2467 3079 3691 4303 4915 5222 5222 5222 5222 5222 5222  
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S.N 
Sanitation 

(household 

level)  
Units  Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 

limited mobility 
1.6 Construction of handwashing facilities in households 

a Number Num 146 291 291 291 291 146 0 0 0 0 0  

c Cost NRs. 7268

25 
14536

50 
14536

50 
14536

50 
14536

50 
72682

5 0 0 0 0 0 7268250 

1.7 Yearly repair of 

existing toilets              

a Number Num 4202 4202 4202 4202 4202 4202 4202 4202 4202 4202 4202  

b Cost NRs. 3580

278 
35802

78 
35802

78 
35802

78 
35802

78 
35802

78 
35802

78 
35802

78 
35802

78 
35802

78 
35802

78 39383058 

1.8 CapManEx for projects (for newly built asset to make HH toilet safely managed with septic tank and providing accesibility to 

people with limited mobility, handwashing facility) 
 

a Number Num 0 523 1567 2611 3655 4699 5222 5222 5222 5222 5222  

b Cost NRs. 0 18499

8 
55499

3 
92498

8 
12949

84 
16649

79 
18499

77 
18499

77 
18499

77 
18499

77 
18499

77 13874825 

1.9 Operation of 

existing Toilets              

a Number NRs. 4736 4785 4882 4979 5076 5173 5222 5222 5222 5222 5222  

b Cost NRs. 2404

8266 
24294

849.7 

24788

017.0

99999

998 

25281

184.5 
25774

351.9 
26267

519.3 
26514

103 
26514

103 
26514

103 
26514

103 
26514

103 283024703.5 

1.10 Operation of existing Toilets 

a Number NRs. 5222 5222 5222 5222 5222 5222 5222 5222 5222 5222 5222  

b Cost NRs. 1589

400 
15894

00 
15894

00 
15894

00 
15894

00 
15894

00 
15894

00 
15894

00 
15894

00 
15894

00 
15894

00 17483400 

1.11 Monitoring of toilet/accessibility to toilet/handwashing facilities 

a Number NRs. 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35  

b Cost NRs. 6357

6 63576 63576 63576 63576 63576 63576 63576 63576 63576 63576 699336 

1.12 Sanitation and Hygiene motivation to households 

a 
Manpower 

required as 

Motivator 
Num 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79  

b Cost NRs. 9536

4 95364 95364 95364 95364 95364 95364 95364 95364 95364 95364 1049004 

 

 

2. ACTIVITIES FOR FSM SERVICES WITHIN MUNICIPALITY  

 

S.N Sanitation(FSM)  Units  Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 
 Existing CAPEX including feasibility studies 

2.1 Existing FSM              

2.1.1 Feasibility studies 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
2.1.2 Project initiated              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
2.1.3 Project ongoing              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

2.1.4 Project 

Completed              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
Existing Projects one time repair 

2.1.5 One time repair of existing projects 
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S.N Sanitation(FSM)  Units  Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 
a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

2.1.6 CapManEx of 

FSM              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
2.1.7 CapManEx for FSM (for newly built asset for safely managed sanitation) 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

2.1.8 Operation of 

existing projects              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
2.1.9 Monitoring of existing projects 

a 
Mandays of 

monitoring 

expert 
Days 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
2.1.10 Technical support for existing projects 

a Mandays for 

technical expert Days 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
2.1.11 Training for existing project 

a Number of 

participants Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

c 
Number of 

trainings 

conducted 
 0 0 0 0 0 0 0 0 0 0 0  

2.1.12 Number of toolset 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

2.2 New FSM 

Projects              

Existing CAPEX including feasibility studies  

2.2.1 Feasibility studies 

a Number Num 0 0 1 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 4500

000 0 0 0 0 0 0 0 0 4500000 

2.2.2 Project Initiated              

a Number Num 0 0 1 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 2250

0000 0 0 0 0 0 0 0 0 22500000 

2.2.3 Project Ongoing              

a Number Num 0 0 1 1 1 0 0 0 0 0 0  

b Cost NRs. 0 0 0 9000

0000 
9000

0000 0 0 0 0 0 0 180000000 

2.2.4 Project Completed 

a Number Num 0 0 0 0 0 1 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 2250

0000 0 0 0 0 0 22500000 

2.2.5 Maintenance              

a Number Num 0 0 0 0 0 0 1 1 1 1 1  

b Cost NRs. 0 0 0 0 0 0 7965

000 
7965

000 
7965

000 
7965

000 
7965

000 39825000 

2.2.6 Operation              

a Number Num 0 0 0 0 0 0 1 1 1 1 1  

b Cost NRs. 0 0 0 0 0 0 1575

0000 
1575

0000 
1575

0000 
1575

0000 
1575

0000 78750000 

2.2.7 Monitoring post construction 
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S.N Sanitation(FSM)  Units  Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 

a 
Mandays of 

monitoring 

expert 
Days 0 0 0 0 0 0 3 3 3 3 3  

b Cost NRs. 0 0 0 0 0 0 1200

0 
1200

0 
1200

0 
1200

0 
1200

0 60000 

2.2.8 Technical support post construction 

a Mandays for 

technical expert Days 0 0 0 0 0 0 5 5 5 5 5  

b Cost NRs. 0 0 0 0 0 0 1800

0 
1800

0 
1800

0 
1800

0 
1800

0 90000 

2.2.9 Preconstruction training 

a Number of 

participants Num 0 0 11 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 3000

0 0 0 0 0 0 0 0 0 30000 

c 
Number of 

trainings 

conducted  
Num 0 0 1 0 0 0 0 0 0 0 0  

2.2.10 Yearly trainings (post construction) 

a Number of 

participants Num 0 0 0 0 0 3 3 3 3 3 3  

b Cost NRs. 0 0 0 0 0 1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 90000 

c 
Number of 

training 

Conducted 
Num 0 0 0 0 0 0.12 0.12 0.12 0.12 0.12 0.12  

2.2.11 Toolsets for existing projects 

a Number Num 0 0 0 0 0 1 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 2000

00 0 0 0 0 0 200000 

2.3 Ongoing Projects 

2.3.1 Feasibility Studies 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
2.3.2 Project ongoing              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
2.3.3 Project Completed 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

c 
% cumulative 

financial 

progress 
% 0 0 0 0 0 0 0 0 0 0 0  

2.3.4 Maintenance              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
2.3.5 Operations              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

2.3.6 Monitoring post 

construction              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
2.3.7 Technical support post construction 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
2.3.8 Yearly trainings (post construction) 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
c Number of Num 0 0 0 0 0 0 0 0 0 0 0  
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S.N Sanitation(FSM)  Units  Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 
trainings 

conducted 
2.3.9 Toolsets for existing projects 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
   0 0 0 0 0 0 0 0 0 0 0 0 

 

3. ACTIVITIES FOR WWTP WITH SEWER WITHIN MUNICIPALITY  

 

S.N Sanitation(FSM)  Units  Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 
 Existing CAPEX including feasibility studies  

3.1 Existing WWTP 

3.1.1 Feasibility 

studies              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
3.1.2 Project initiated              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
3.1.3 Project ongoing              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

3.1.4 Project 

Completed              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
Existing Projects one time repair  

3.1.5 One time repair of existing projects 
a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

3.1.6 CapManEx of 

WWTP              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
3.1.7 CapManEx for WWTP (for newly built asset for safely managed sanitation) 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

3.1.8 Operation of 

existing projects              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
3.1.9 Monitoring of existing projects 

a 
Mandays of 

monitoring 

expert 
Days 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
3.1.10 Technical support for existing projects 

a Mandays for 

technical expert Days 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

3.1.11 Training for 

existing project              

a Number of 

participants Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

c 
Number of 

trainings 

conducted 
 0 0 0 0 0 0 0 0 0 0 0  

3.1.12 Number of              
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S.N Sanitation(FSM)  Units  Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 
 Existing CAPEX including feasibility studies  

toolset 
a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

3.2 New WWTP 

Projects              

Existing CAPEX including feasibility studies  

3.2.1 Feasibility studies 

a Number Num 0 0 0 0 1 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 1800

0000 0 0 0 0 0 0 18000000 

3.2.2 Project Initiated              

a Number Num 0 0 0 0 1 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 9000

0000 0 0 0 0 0 0 90000000 

3.2.3 Project Ongoing              

a Number Num 0 0 0 0 1 1 1 0 0 0 0  

b Cost NRs. 0 0 0 0 0 
3600

0000

0 

3600

0000

0 
0 0 0 0 720000000 

3.2.4 Project Completed 

a Number Num 0 0 0 0 0 0 0 1 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 9000

0000 0 0 0 90000000 

3.2.5 Maintenance              

a Number Num 0 0 0 0 0 0 0 0 1 1 1  

b Cost NRs. 0 0 0 0 0 0 0 0 1386

0000 
1386

0000 
1386

0000 41580000 

3.2.6 Operation              

a Number Num 0 0 0 0 0 0 0 0 1 1 1  

b Cost NRs. 0 0 0 0 0 0 1575

0000 
1575

0000 
1575

0000 
1575

0000 
1575

0000 78750000 

3.2.7 Monitoring post construction 

a 
Mandays of 

monitoring 

expert 
Days 0 0 0 0 0 0 0 0 3 3 3  

b Cost NRs. 0 0 0 0 0 0 0 0 1200

0 
1200

0 
1200

0 36000 

3.2.8 Technical support post construction  

a Mandays for 

technical expert Days 0 0 0 0 0 0 0 0 5 5 5  

b Cost NRs. 0 0 0 0 0 0 0 0 1800

0 
1800

0 
1800

0 54000 

3.2.9 Preconstruction training 

a Number of 

participants Num 0 0 0 0 11 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 3000

0 0 0 0 0 0 0 30000 

c 
Number of 

trainings 

conducted  
Num 0 0 0 0 1 0 0 0 0 0 0  

3.2.10 Yearly trainings (post construction) 

a Number of 

participants Num 0 0 0 0 0 0 0 3 3 3 3  

b Cost NRs. 0 0 0 0 0 0 0 1500

0 
1500

0 
1500

0 
1500

0 60000 

c 
Number of 

training 

Conducted 
Num 0 0 0 0 0 0 0 0.12 0.12 0.12 0.12  

3.2.11 Toolsets for existing projects 

a Number Num 0 0 0 0 0 0 0 1 0 0 0  
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S.N Sanitation(FSM)  Units  Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 
 Existing CAPEX including feasibility studies  

b Cost NRs. 0 0 0 0 0 0 0 2000

00 0 0 0 200000 

3.3 Ongoing Projects 

3.3.1 Feasibility Studies 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
3.3.2 Project ongoing              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
3.3.3 Project Completed 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

c 
% cumulative 

financial 

progress 
% 0 0 0 0 0 0 0 0 0 0 0  

3.3.4 Maintenance              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
3.3.5 Operations              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
3.3.6 Monitoring post construction 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
3.3.7 Technical support post construction 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
3.3.8 Yearly trainings (post construction) 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

c 
Number of 

trainings 

conducted 
Num 0 0 0 0 0 0 0 0 0 0 0  

3.3.9 Toolsets for existing projects 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
   0 0 0 0 0 0 0 0 0 0 0 0 

 

 

4. ACTIVITIES FOR SWM WITHIN MUNICIPALITY  

 

S.N Sanitation(FSM)  Units  Year 
0 

Year 
1 

Year 
2 

Year 
3 

Year 
4 

Year 
5 

Year 
6 

Year 
7 

Year 
8 

Year 
9 

Year 
10 

Total for 10 
years 

 Existing CAPEX including feasibility studies  

4.1 Existing SWM 
4.1.1 Feasibility studies 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
4.1.2 Project initiated              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
4.1.3 Project ongoing              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
4.1.4 Project Completed 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
Existing Projects one time repair 
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S.N Sanitation(FSM)  Units  Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 
4.1.5 One time repair of existing projects 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

4.1.6 CapManEx of 

SWM              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
4.1.7 CapManEx for SWM (for newly built asset for safely managed sanitation) 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

4.1.8 Operation of 

existing projects              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
4.1.9 Monitoring of existing projects 

a 
Mandays of 

monitoring 

expert 
Days 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
4.1.10 Technical support for existing projects 

a Mandays for 

technical expert Days 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

4.1.11 Training for 

existing project              

a Number of 

participants Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

c 
Number of 

trainings 

conducted 
 0 0 0 0 0 0 0 0 0 0 0  

4.1.12 Number of toolset 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

4.2 New SWM 

Projects              

Existing CAPEX including feasibility studies  

4.2.1 Feasibility studies 

a Number Num 1 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 3150

000 0 0 0 0 0 0 0 0 0 0 3150000 

4.2.2 Project Initiated              

a Number Num 1 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 1575

0000 0 0 0 0 0 0 0 0 0 0 15750000 

4.2.3 Project Ongoing              

a Number Num 1 1 1 0 0 0 0 0 0 0 0  

b Cost NRs. 0 6300

0000 
6300

0000 0 0 0 0 0 0 0 0 126000000 

4.2.4 Project Completed 

a Number Num 0 0 0 1 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 1575

0000 0 0 0 0 0 0 0 15750000 

4.2.5 Maintenance              

a Number Num 0 0 0 0 1 1 1 1 1 1 1  

b Cost NRs. 0 0 0 0 5575

500 
5575

500 
5575

500 
5575

500 
5575

500 
2425

500 
2425

500 32728500 

4.2.6 Operation              

a Number Num 0 0 0 0 1 1 1 1 1 1 1  

b Cost NRs. 0 0 0 0 7560 7560 7560 7560 7560 7560 7560 52920000 
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S.N Sanitation(FSM)  Units  Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 
000 000 000 000 000 000 000 

4.2.7 Monitoring post construction 

a 
Mandays of 

monitoring 

expert 
Days 0 0 0 0 3 3 3 3 3 3 3  

b Cost NRs. 0 0 0 0 1200

0 
1200

0 
1200

0 
1200

0 
1200

0 
1200

0 
1200

0 84000 

4.2.8 Technical support post construction 

a Mandays for 

technical expert Days 0 0 0 0 5 5 5 5 5 5 5  

b Cost NRs. 0 0 0 0 1800

0 
1800

0 
1800

0 
1800

0 
1800

0 
1800

0 
1800

0 126000 

4.2.9 Preconstruction training 

a Number of 

participants Num 10 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 3000

0 0 0 0 0 0 0 0 0 0 0 30000 

c 
Number of 

trainings 

conducted  
Num 1 0 0 0 0 0 0 0 0 0 0  

4.2.10 Yearly trainings (post construction) 

a Number of 

participants Num 0 0 0 3 3 3 3 3 3 3 3  

b Cost NRs. 0 0 0 1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 120000 

c 
Number of 

training 

Conducted 
Num 0 0 0 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12  

4.2.11 Toolsets for 

existing projects              

a Number Num 0 0 0 1 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 2000

00 0 0 0 0 0 0 0 200000 

4.3 Ongoing Projects 

4.3.1 Feasibility Studies 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
4.3.2 Project ongoing              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

4.3.3 Project 

Completed              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

c 
% cumulative 

financial 

progress 
% 0 0 0 0 0 0 0 0 0 0 0  

4.3.4 Maintenance              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
4.3.5 Operations              

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
4.3.6 Monitoring post construction 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

4.3.7 
Technical 

support post 

construction 
             

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
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S.N Sanitation(FSM)  Units  Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 
4.3.8 Yearly trainings (post construction) 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 

c 
Number of 

trainings 

conducted 
Num 0 0 0 0 0 0 0 0 0 0 0  

4.3.9 Toolsets for existing projects 

a Number Num 0 0 0 0 0 0 0 0 0 0 0  

b Cost NRs. 0 0 0 0 0 0 0 0 0 0 0 0 
   0 0 0 0 0 0 0 0 0 0 0 0 

 

 

WASH IN INSTITUTION  

1. ACTIVITIES FOR SCHOOL HAVING GOAL OF BASIC LEVEL OF WASH 

SERVICES WITHIN MUNICIPALITY  

 

S.N Particulars   
Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 

1.1 Construction 

works              

1.1.1 Water Supply              

               

1.1.1.1 Number of Schools where new water tank is added 

a Number  0 0 0 0 0 0 0 0 0 0 0 0 

b Cumulative 

Number  0 0 0 0 0 0 0 0 0 0 0  

c Cost W1 0 0 0 0 0 0 0 0 0 0 0 0 
1.1.1.2 Number of schools where tank is upgraded 

a Number  0 0 0 0 0 0 0 0 0 0 0 0 

b Cumulative 

Number  0 0 0 0 0 0 0 0 0 0 0  

c Cost W1 0 0 0 0 0 0 0 0 0 0 0 0 
1.1.1.3 Number of schools where new treatment unit is added 

a Number  0 0 0 0 0 0 0 0 0 0 0 0 

b Cumulative 

Number  0 0 0 0 0 0 0 0 0 0 0  

c Cost W1 0 0 0 0 0 0 0 0 0 0 0 0 
1.1.1.4 Number of schools where new taps are needed 

a Number of 

Schools  0 0 0.8 3.2 3.30 1.20 0.4 0.6 2 2 0.5 14 

b Cumulative 

Number  0 0 0.8 4 7.30 8.5 8.9 9.5 11.5 13.5 14  

c Number of Taps  0 0 15.1 60.4

0 
63.0

0 25.5 10.4 9.3 26.8 26.8 6.7 244.00 

d Cumulative 

Number  0 0 15.1 75.5 138.

5 164 174.

4 183 210. 237.

30 244  

e Cost  0 0 7550

0 
3020

00 
3150

00 
1275

00 
5200

0 
4650

0 
1340

00 
1340

00 
3350

0 1220000 

1.1.1.5 Schools where taps are made disable friendly 

a Numbers  0 0 0 0 0 0 0 0 0 0 0 0 

b Cumulative 

Number  0 0 0 0 0 0 0 0 0 0 0  

c Cost  0 0 0 0 0 0 0 0 0 0 0 0 
1.1.2 Sanitation              

1.1.2.1 School needing additional toilets for boys 

a Number of 

Schools  0 0 0.30 1.20 1.30 0.70 0.4 0.5 1.6 1.6 0.4 8 

b Cumulative 

Number  0 0 0.30 1.50 2.80 3.50 3.90 4.4 6 7.6 8  



ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ                                                                       ᵬᶇ γχ . 197 

 

S.N Particulars   
Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 

c Number of 

Toilets  0 0 0.4 1.6 1.70 0.8 0.4 0.5 1.6 1.6 0.4  

d Cumulative 

Number  0 0 0.4 2 3.7 4.5 4.9 5.4 7 8.6 9  

e Cost  0 0 1800

00 
7200

00 
7800

00 
4200

00 
2400

00 
3000

00 
9600

00 
9600

00 
2400

00 4800000 

1.1.2.2 School needing additional toilets for girls 

a Number of 

Schools  0 0 0.9 3.6 3.7 1.3 0.4 0.6 2 2 0.5 15 

b Cumulative 

Number  0 0 0.9 4.5 8.2 9.5 9.9 10.5 12.5 14.5 15  

c Number of 

Toilets  0 0 2.40 9.60 10.0 4 1.6 1.4 4 4 1  

d Cumulative 

Number  0 0 2.40 12.0 22.0 26.0 27.6 29.0 33 37 38  

e Cost  0 0 4500

00 
1800

000 
1850

000 
6500

00 
2000

00 
3000

00 
1000

000 
1000

000 
2500

00 7500000 

1.1.2.3 Schools making at least one toilet disable friendly 

a Number of 

Schools  0 0 0.9 3.6 3.7 1.3 0.4 0.6 2 2 0.5 15 

b Cumulative 

Number  0 0 0.9 4.5 8.2 9.5 9.9 10.5 12.5 14.5 15  

c Cost  0 0 1800

0 
7200

0 
7400

0 
2600

0 8000 1200

0 
4000

0 
4000

0 
1000

0 300000 

1.1.3 Hygiene              

1.1.3.1 Schools making handwashing facilities 

a Number of 

Schools  0 0 0 0 0 0 0 0.1 0.4 0.4 0.1  

b Cumulative 

Number  0 0 0 0 0 0 0 0.1 0.5 0.9 1  

c Number of 

HWF  0 0 0 0 0 0 0 0.1 0.4 0.4 0.1  

d Cumulative 

Number  0 0 0 0 0 0 0 0.1 0.5 0.9 1  

e Cost  0 0 0 0 0 0 0 8000 3200

0 
3200

0 8000 80000 

1.1.3.2 Schools making handwashing facilities at least one HWF disable friendly 

a Number of 

Schools  0 0 0 0 0 0 0 0 0 0 0  

b Cumulative 

Number  0 0 0 0 0 0 0 0 0 0 0  

c Cost  0 0 0 0 0 0 0 0 0 0 0 0 
1.1.4 Solid waste management 

1.1.4.1 Schools making incinerator 

a Number of 

Schools  0 0 0.9 3.6 3.7 1.3 0.4 0.6 2 2 0.5  

b Cumulative 

Number  0 0 0.9 4.5 8.2 9.5 9.9 10.5 12.5 14.5 15  

c Number of 

SWM  0 0 0.9 3.6 3.7 1.3 0.4 0.6 2 2 0.5  

d Cumulative 

Number  0 0 0.9 4.5 8.2 9.5 9.9 10.5 12.5 14.5 15  

e Cost  0 0 1800

0 
7200

0 
7400

0 
2600

0 8000 1200

0 
4000

0 
4000

0 
1000

0 300000 

1.1.5 
Total of 

construction 

cost 
 0 0 7415

00 
2966

000 
3093

000 
1249

500 
5080

00 
6785

00 
2206

000 
2206

000 
5515

00 14200000 

1.2 Repair              

1.2.1 One Time 

Repair              

1.2.1.1 One time repair              
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S.N Particulars   
Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 
(treatment unit) 

a 

Number of 

schools 

requiring one 

time repair 

 0 0 0.5 0.5 0 0 0 0 0 0 0  

b 
Cumulative 

number of 

schools 
 0 0 0.5 1 1 1 1 1 1 1 1  

c 

Number of 

treatment units 

requiring minor 

repair 

 0 0 0 0 0 0 0 0 0 0 0  

d 

Number of 

treatment units 

requiring major 

repair 

 0 0 0 0 0 0 0 0 0 0 0  

e 

Number of 

treatment units 

requiring 

reconstruction 

 0 0 0.5 0.5 0 0 0 0 0 0 0  

f 

Total number of 

treatment unit 

requiring one 

time repair 

 0 0 0.5 0.5 0 0 0 0 0 0 0  

g 
Cumulative total 

of treatment 

units 
 0 0 0.5 1 1 1 1 1 1 1 1  

h Cost of minor 

repairs  0 0 0 0 0 0 0 0 0 0 0  

i Cost of major 

repairs  0 0 0 0 0 0 0 0 0 0 0  

j Cost of 

reconstruction  0 0 4500

0 
4500

0 0 0 0 0 0 0 0  

k Total Cost  0 0 4500

0 
4500

0 0 0 0 0 0 0 0 90000 

1.2.1.2 One time repair 

(taps)              

a 

Number of 

schools 

requiring one 

time repair 

 0 0 0.5 0.5 0.5 0.5 0.5 0.5 0 0 0  

b 
Cumulative 

number of 

schools 
 0 0 0.5 1 1.5 2 2.5 3 3 3 3  

c 
Number of taps 

requiring minor 

repair 
 0 0 0 0 0 0 0 0 0 0 0  

d 
Number of taps 

requiring Major 

repair 
 0 0 1 1 1 1 3 3 0 0 0  

e 

Number of taps 
requiring 

Reconstruction 

repair 

 0 0 0 0 0 0 0 0 0 0 0  

f 
Total number of 

taps requiring 

one time repair 
 0 0 1 1 1 1 3 3 0 0 0  

g Cumulative total 

of Taps  0 0 1 2 3 4 7 10 10 10 10  

h Cost of Minor 

Repair  0 0 0 0 0 0 0 0 0 0 0  
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S.N Particulars   
Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 

i Cost of Major 

Repair  0 0 2000 2000 2000 2000 6000

.0 
6000

.0 0 0 0  

j Cost of 

Reconstruction  0 0 0 0 0 0 0 0 0 0 0  

k Total Cost  0 0 2000 2000 2000 2000 6000

.0 
6000

.0 0 0 0  

1.2.1.3 One time repair 

(toilet)              

a 

Number of 

schools 

requiring one 

time repair 

 0 0 2 2 0.5 0.5 1 1 0 0 0  

b Cumulative total 

of Schools  0 0 2 4 4.5 5 6 7 7 7 7  

c 
Number of 

toilets requiring 

minor repair 
 0 0 5 5 0.5 0.5 0.5 0.5 0 0 0  

d 
Number of 

toilets requiring 

Major repair 
 0 0 1 1 0 0 0 0 0 0 0  

e 

Number of 

toilets requiring 

Reconstruction 

repair 

 0 0 0.5 0.5 0 0 0.5 0.5 0 0 0  

f 
Total number of 

toilet requiring 

one time repair 
 0 0 6.5 6.5 0.5 0.5 1 1 0 0 0  

g Cumulative total 

of toilet  0 0 6.5 13 13.5 14 15 16 16 16 16  

h Cost of minor 

repairs  0 0 9000

0 
9000

0 9000 9000 9000 9000 0 0 0  

i Cost of major 

repair  0 0 4800

0 
4800

0 0 0 0 0 0 0 0  

j Cost of 

reconstruction  0 0 5400

0 
5400

0 0 0 5400

0 
5400

0 0 0 0  

k Total Cost  0 0 1920

00 
1920

00 9000 9000 6300

0 
6300

0 0 0 0  

1.2.1.4 One time repair (handwashing stations) 

a 

Number of 

schools 

requiring one 

time repair 

 0 0 3.5 3.5 0.5 0.5 1 1 0 0 0  

b 
Cumulative 

number of 

schools 
 0 0 3.5 7 7.5 8 9 10 10 10 10  

c 

Number of hand 

washing stations 

requiring minor 

repair 

 0 0 3 3 0 0 1 1 0 0 0  

d 

Number of hand 

washing stations 

requiring Major 

repair 

 0 0 0.5 0.5 1 1 0 0 0 0 0  

e 

Number of hand 

washing stations 

requiring 

Reconstruction 

repair 

 0 0 2 2 0 0 0 0 0 0 0  

f 
Total number of 

handwashing 

stations 

 0 0 5.5 5.5 1 1 1 1 0 0 0  
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S.N Particulars   
Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 
requiring one 

time repair 

g 
Cumulative total 

of handwashing 

stations 
 0 0 5.5 11 12 13 14 15 15 15 15  

h Cost of minor 

repairs  0 0 3600

0 
3600

0 0 0 1200

0 
1200

0 0 0 0  

i Cost of major 

repairs  0 0 1600

0 
1600

0 
3200

0 
3200

0 0 0 0 0 0  

j Cost of 

reconstruction  0 0 1440

00 
1440

00 0 0 0 0 0 0 0  

j Total Cost  0 0 1960

00 
1960

00 
3200

0 
3200

0 
1200

0 
1200

0 0 0 0  

1.2.1.5 One time repair (SWM) 

a 

Number of 

schools 

requiring one 

time repair 

 0 0 0 0 0 0 0 0 0 0 0  

b 
Cumulative 

number of 

schools 
 0 0 0 0 0 0 0 0 0 0 0  

c 
Number of 

SWM requiring 

minor repair 
 0 0 0 0 0 0 0 0 0 0 0  

d 
Number of 

SWM requiring 

Major repair 
 0 0 0 0 0 0 0 0 0 0 0  

e 
Number of 

SWM requiring 

Reconstruction 
 0 0 0 0 0 0 0 0 0 0 0  

f 
Total number of 

SWM requiring 

one time repair 
 0 0 0 0 0 0 0 0 0 0 0  

g Cumulative total 

of SWM  0 0 0 0 0 0 0 0 0 0 0  

h Cost of minor 

repairs  0 0 0 0 0 0 0 0 0 0 0  

i Cost of major 

repairs  0 0 0 0 0 0 0 0 0 0 0  

j Cost of 

reconstruction  0 0 0 0 0 0 0 0 0 0 0  

k Cost of 

reconstruction  0 0 0 0 0 0 0 0 0 0 0  

1.2.1.6 Total of One time repair 

a Cost of minor 

repair  0 0 1260

00 
1260

00 9000 9000 2100

0 
2100

0 0 0 0 312000 

b Cost of Major 

repair  0 0 6600

0 
6600

0 
3400

0 
3400

0 
6000

.01 
6000

.01 0 0 0 212000 

c Cost of Major 

repair  0 0 1980

00 
1980

00 0 0 5400

0 
5400

0 0 0 0 504000 

d All total of 

onetime repair  0 0 3900

00 
3900

00 
4300

0 
4300

0 
8100

0 
8100

0 0 0 0 1028000 

1.2.2 Yearly repair              

1.2.2.1 Yearly repair of existing asset 

a 

Number of 

schools 

requiring yearly 

repair 

 15 15 15 15 15 15 15 15 15 15 15  

b Water Supply 

Asset  
6452

.39 
6452

.39 
6452

.39 
6452

.39 
6452

.39 
6452

.39 
6452

.39 
6452

.39 
6452

.39 
6452

.39 
6452

.39 
6452.39 

c Sanitation Asset  3396 3396 3396 3396 3396 3396 3396 3396 3396 3396 3396 3735600 
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S.N Particulars   
Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 
00 00 00 00 00 00 00 00 00 00 00 

d Hygiene 

Facilities  

1014

27.1

9 

1014

27.1

9 

1014

27.1

9 

1014

27.1

9 

1014

27.1

9 

1014

27.1

9 

1014

27.1

9 

1014

27.1

9 

1014

27.1

9 

1014

27.1

9 

1014

27.1

9 
1115699.19 

e Solid waste 

management  0 0 0 0 0 0 0 0 0 0 0 0 

e Cost  
4474

79.6 
4474

79.6 
4474

79.6 
4474

79.6 
4474

79.6 
4474

79.6 
4474

79.6 
4474

79.6 
4474

79.6 
4474

79.6 
4474

79.6 4922275.6 

1.2.2.2 Yearly repair for new assets 

a 
Number of 

schools adding 

the assets 
 0 0 0 0 0 0 10 10 10 10 10  

b Water Supply 

Asset  0 0 0 0 0 0 1689

3.43 
1689

3.43 
1689

3.43 
1689

3.43 
1689

3.43 84467.15 

c Sanitation Asset  0 0 0 0 0 0 
1744

73.0

9 

1744

73.0

9 

1744

73.0

9 

1744

73.0

9 

1744

73.0

9 
872365.45 

d Hygiene Asset  0 0 0 0 0 0 1107

.77 
1107

.77 
1107

.77 
1107

.77 
1107

.77 5538.85 

e Solid Waste 

Mgmt Asset  0 0 0 0 0 0 4154

.12 
4154

.12 
4154

.12 
4154

.12 
4154

.12 20770.6 

f Cost  0 0 0 0 0 0 
1966

28.4

09 

1966

28.4

09 

1966

28.4

09 

1966

28.4

09 

1966

28.4

09 
983142.04 

1.2.2.3 Total of Yearly 

repair  
4474

79.6 
4474

79.6 
4474

79.6 
4474

79.6 
4474

79.6 
4474

79.6 

6441

08.0

1 

6441

08.0

1 

6441

08.0

1 

6441

08.0

1 

6441

08.0

1 
5905417.64 

1.3 Operational 

Cost              

1.3.1 Schools with WS operation 

a Number  15 15 15 15 15 15 15 15 15 15 15  

b Cost  
4463

80 
4463

80 
4463

80 
4463

80 
4463

80 
4463

80 
4463

80 
4463

80 
4463

80 
4463

80 
4463

80 4910180 

1.3.2 Sanitation activities operation 

a Number  15 15 15 15 15 15 15 15 15 15 15  

b Cost  

4928

02.7

99 

4928

02.7

99 

4928

02.7

99 

4928

02.7

99 

4928

02.7

99 

4928

02.7

99 

7307

07.5

9 

7307

07.5

9 

7307

07.5

9 

7307

07.5

9 

7307

07.5

9 
6610354.79 

1.3.3 Schools with operating hygiene activities 

a Number  15 15 15 15 15 15 15 15 15 15 15  

b Cost  

3243

160.

8 

3243

160.

8 

3243

160.

8 

3243

160.

8 

3243

160.

8 

3243

160.

8 

3243

160.

8 

3243

160.

8 

3243

160.

8 

3243

160.

8 

3243

160.

8 
35674768.80 

1.3.4 Schools with operating SWM activities 

a Number  0 0 0 0 0 0 9 9 10 10 10  

b Cost  0 0 0 0 0 0 3960

0 
3960

0 
4400

0 
4400

0 
4400

0 211200 

1.3.5 
Total 

Operational 

Cost 
 

4182

343.

6 

4182

343.

6 

4182

343.

6 

4182

343.

6 

4182

343.

6 

4182

343.

6 

4459

848.

39 

4459

848.

39 

4464

248.

39 

4464

248.

39 

4464

248.

39 
47406503.59 

1.4 Direct Support Cost 

1.4.1 
Number of 

schools doing 

for DS 
 15 15 15 15 15 15 15 15 15 15 15  

1.4.2 Yearly activities              

1.4.2.1 Number of child club meeting 

a Number  90 90 90 90 90 90 90 90 90 90 90  

b Cost  
9000

0 
9000

0 
9000

0 
9000

0 
9000

0 
9000

0 
9000

0 
9000

0 
9000

0 
9000

0 
9000

0 990000 

1.4.2.2 Number of updated SIP integrated with WaSH plan 

a Number  15 15 15 15 15 15 15 15 15 15 15  



ᵺ ᵗᶋᵸᶀ χ ᵙᵲᵬᵾᵿᵴᵗᵾᵗᶋ uᵾᵪᶇᵬᵾᵪᶀ, ᵺᵲᵺᵭᵾᵉ ᵦᵧᵾ ᵷ ᵝᵦᵾ (ᵘᵾᵺ ᵷ) ᵱᶋᵞᵪᵾ                                                                       ᵬᶇ γχ . 202 

 

S.N Particulars   
Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 

b Cost  
3000

0 
3000

0 
3000

0 
3000

0 
3000

0 
3000

0 
3000

0 
3000

0 
3000

0 
3000

0 
3000

0 330000 

1.4.2.3 Number of people taking disaster risk management trainings 

a Number  15 15 15 15 15 15 15 15 15 15 15  

b Cost  
7500

0 
7500

0 
7500

0 
7500

0 
7500

0 
7500

0 
7500

0 
7500

0 
7500

0 
7500

0 
7500

0 825000 

1.4.2.4 Preparation of 

DPRP              

a Number  15 15 15 15 15 15 15 15 15 15 15  

b Cost  
7500

0 
7500

0 
7500

0 
7500

0 
7500

0 
7500

0 
7500

0 
7500

0 
7500

0 
7500

0 
7500

0 825000 

1.4.2.5 WaSH corner operation with publications and messages 

a Number  180 180 180 180 180 180 180 180 180 180 180  

b Cost  
9000

0 
9000

0 
9000

0 
9000

0 
9000

0 
9000

0 
9000

0 
9000

0 
9000

0 
9000

0 
9000

0 990000 

1.4.2.6  Educational visits /peer to peer learning 

a Number  15 15 15 15 15 15 15 15 15 15 15  

b Cost  
7500

0 
7500

0 
7500

0 
7500

0 
7500

0 
7500

0 
7500

0 
7500

0 
7500

0 
7500

0 
7500

0 825000 

a others@10%  
4350

0 
4350

0 
4350

0 
4350

0 
4350

0 
4350

0 
4350

0 
4350

0 
4350

0 
4350

0 
4350

0  

a others@10%  
4785

00 
4785

00 
4785

00 
4785

00 
4785

00 
4785

00 
4785

00 
4785

00 
4785

00 
4785

00 
4785

00  

1.4.3 One time 

Activities              

1.4.3.1 Tool support to schools 

a Number  0 0 9 1 5 0 0 0 0 0 0  

b Cost  0 0 4500

00 
5000

0 
2500

00 0 0 0 0 0 0  

1.4.3.2 Capacity building training to WaSH focal teacher 

a Number  0 0 9 1 5 0 0 0 0 0 0  

b Cost  0 0 9000

0 
1000

0 
5000

0 0 0 0 0 0 0  

1.4.3.3 Other @10%  0 0 5400

0 6000 3000

0 0 0 0 0 0 0  

1.4.3.4 Total  0 0 5940

00 
6600

0 
3300

00 0 0 0 0 0 0  

1.4.4 Grand Total DS  
4785

00 
4785

00 
1072

500 
5445

00 
8085

00 
4785

00 
4785

00 
4785

00 
4785

00 
4785

00 
4785

00 6253500 

1.5 Basic Total  

5108

323.

19 

5108

323.

19 

6833

823.

19 

8530

323.

2 

8574

323.

2 

6400

823.

19 

6171

456.

40 

6341

956.

40 

7792

856.

40 

7792

856.

40 

6138

356.

40 
74793421.24 

 

 

2. ACTIVITIES FOR SCHOOL HAVING GOAL OF ADVANCED LEVEL OF WASH 

SERVICES WITHIN MUNICIPALITY  

 

S.N Particulars   
Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 
1.1 Construction works 

1.1.1 Water Supply              

  

1.1.1.1 Number of Schools where new water tank is added 

a Number  0 0 0 0 0 0 0 0 0 0 0 0 

b Cumulative 

Number  0 0 0 0 0 0 0 0 0 0 0  

c Cost W1 0 0 0 0 0 0 0 0 0 0 0 0 
1.1.1.2 Number of schools where tank is upgraded 

a Number  0.2 0.8 0.8 0.2 0.1 0.4 0.4 0.6 2 2 0.5 8 
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S.N Particulars   
Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 

b Cumulative 

Number  0.2 1 1.8 2 2.1 2.5 2.9 3.5 5.5 7.5 8  

c Cost W1 2100

0 
8400

0 
8400

0 
2100

0 4500 1800

0 
1800

0 
3975

0 
1410

00 
1410

00 
3525

0 607500 

1.1.1.3 Number of schools where new treatment unit is added 

a Number  0.1 0.4 0.4 0.1 0.1 0.4 0.4 0.6 2 2 0.5 7 

b Cumulative 

Number  0.1 0.5 0.9 1 1.1 1.5 1.9 2.5 4.5 6.5 7  

c Cost W1 1000

0 
4000

0 
4000

0 
1000

0 
1000

0 
4000

0 
4000

0 
7500

0 
2600

00 
2600

00 
6500

0 850000 

1.1.1.4 Number of schools where new taps are needed 

a Number of 

Schools  0.2 0.8 0.8 0.2 0.1 0.4 0.4 0.6 2 2 0.5 8 

b Cumulative 

Number  0.2 1 1.8 2 2.1 2.5 2.9 3.5 5.5 7.5 8  

c Number of Taps  10.3 41.2 41.2 10.3 1.70

0 6.80 6.80 15.1

00 53.6 53.6 13.4 254 

d Cumulative 

Number  10.3 51.5 92.7 103 104.

7 
111.

5 
118.

3 
133.

4 187 240.

6 254  

e Cost  
5150

0 
2060

00 
2060

00 
5150

0 8500 3400

0 
3400

0 
7550

0 
2680

00 
2680

00 
6700

0 1270000 

1.1.1.5 Schools where taps are made disable friendly 

a Numbers  0.2 0.8 0.8 0.2 0.1 0.4 0.4 0.6 2 2 0.5 8 

b Cumulative 

Number  0.2 1 1.8 2 2.1 2.5 2.9 3.5 5.5 7.5 8  

c Cost  1000 4000 4000 1000 500 2000 2000 3000 1000

0 
1000

0 2500 40000 

1.1.2 Sanitation              

1.1.2.1 School needing additional toilets for boys 

a Number of 

Schools  0.1 0.4 0.4 0.1 0 0 0 0.4 1.6 1.6 0.4 5 

b Cumulative 

Number  0.1 0.5 0.9 1 1 1 1 1.4 3 4.6 5  

c Number of 

Toilets  1.3 5.2 5.2 1.3 0 0 0 1.5 6 6 1.5  

d Cumulative 

Number  1.3 6.5 11.7 13 13 13 13 14.5 20.5 26.5 28  

e Cost  
1800

00 
7200

00 
7200

00 
1800

00 0 0 0 3000

00 
1200

000 
1200

000 
3000

00 4800000 

1.1.2.2 School needing additional toilets for girls 

a Number of 

Schools  0.2 0.8 0.8 0.2 0.1 0.4 0.4 0.6 2 2 0.5 8 

b Cumulative 

Number  0.2 1 1.8 2 2.1 2.5 2.9 3.5 5.5 7.5 8  

c Number of 

Toilets  1.1 4.4 4.4 1.1 0.1 0.4 0.4 1.6 6 6 1.5  

d Cumulative 

Number  1.1 5.5 9.9 11 11.1 11.5 11.9 13.5 19.5 25.5 27  

e Cost  
1500

00 
6000

00 
6000

00 
1500

00 
5000

0 
2000

00 
2000

00 
3000

00 
1000

000 
1000

000 
2500

00 4500000 

1.1.2.3 Schools making at least one toilet disable friendly 

a Number of 

Schools  0.2 0.8 0.8 0.2 0.1 0.4 0.4 0.6 2 2 0.5 8 

b Cumulative 

Number  0.2 1 1.8 2 2.1 2.5 2.9 3.5 5.5 7.5 8  

c Cost  4000 1600

0 
1600

0 4000 2000 8000 8000 1200

0 
4000

0 
4000

0 
1000

0 160000 

1.1.3 Hygiene              

1.1.3.1 Schools making handwashing facilities 

a Number of 

Schools  0 0 0 0 0 0 0 0 0 0 0  
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S.N Particulars   
Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 

b Cumulative 

Number  0 0 0 0 0 0 0 0 0 0 0  

c Number of 

HWF  0 0 0 0 0 0 0 0 0 0 0  

d Cumulative 

Number  0 0 0 0 0 0 0 0 0 0 0  

e Cost  0 0 0 0 0 0 0 0 0 0 0 0 
1.1.3.2 Schools making handwashing facilities at least one HWF disable friendly 

a Number of 

Schools  0.2 0.8 0.8 0.2 0.1 0.4 0.4 0.6 2 2 0.5  

b Cumulative 

Number  0.2 1 1.8 2 2.1 2.5 2.9 3.5 5.5 7.5 8  

c Cost  1000 4000 4000 1000 500 2000 2000 3000 1000

0 
1000

0 2500 40000 

1.1.4 Solid waste management 

1.1.4.1 Schools making incinerator 

a Number of 

Schools  0.2 0.8 0.8 0.2 0.1 0.4 0.4 0.6 2 2 0.5  

b Cumulative 

Number  0.2 1 1.8 2 2.1 2.5 2.9 3.5 5.5 7.5 8  

c Number of 

SWM  0.2 0.8 0.8 0.2 0.1 0.4 0.4 0.6 2 2 0.5  

d Cumulative 

Number  0.2 1 1.8 2 2.1 2.5 2.9 3.5 5.5 7.5 8  

e Cost  4000 1600

0 
1600

0 4000 2000 8000 8000 1200

0 
4000

0 
4000

0 
1000

0 160000 

1.1.5 
Total of 

construction 

cost 
 

4225

00 
1690

000 
1690

000 
4225

00 
7800

0 
3120

00 
3120

00 
8202

50 
2969

000 
2969

000 
7422

50 12427500 

1.2 Repair              

1.2.1 One Time Repair 

1.2.1.1 One time repair (treatment unit) 

a 

Number of 

schools 

requiring one 

time repair 

 0.5 0.5 0 0 0 0 0 0 0 0 0  

b 
Cumulative 

number of 

schools 
 0.5 1 1 1 1 1 1 1 1 1 1  

c 

Number of 

treatment units 

requiring minor 

repair 

 0.5 0.5 0 0 0 0 0 0 0 0 0  

d 

Number of 

treatment units 
requiring major 

repair 

 0 0 0 0 0 0 0 0 0 0 0  

e 

Number of 

treatment units 

requiring 

reconstruction 

 0 0 0 0 0 0 0 0 0 0 0  

f 

Total number of 

treatment unit 

requiring one 

time repair 

 0.5 0.5 0 0 0 0 0 0 0 0 0  

g 
Cumulative total 

of treatment 

units 
 0.5 1 1 1 1 1 1 1 1 1 1  

h Cost of minor 

repairs  
1125

0 
1125

0 0 0 0 0 0 0 0 0 0  

i Cost of major  0 0 0 0 0 0 0 0 0 0 0  
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S.N Particulars   
Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 
repairs 

j Cost of 

reconstruction  0 0 0 0 0 0 0 0 0 0 0  

k Total Cost  
1125

0 
1125

0 0 0 0 0 0 0 0 0 0 22500 

1.2.1.2 One time repair (taps) 

a 

Number of 

schools 

requiring one 

time repair 

 1 1 0 0 0.5 0.5 1 1 0 0 0  

b 
Cumulative 

number of 

schools 
 1 2 2 2 2.5 3 4 5 5 5 5  

c 
Number of taps 

requiring minor 

repair 
 1 1 0 0 0.5 0.5 0 0 0 0 0  

d 
Number of taps 

requiring Major 

repair 
 1 1 0 0 0 0 0 0 0 0 0  

e 

Number of taps 

requiring 

Reconstruction 

repair 

 0.5 0.5 0 0 0 0 4.5 4.5 0 0 0  

f 
Total number of 

taps requiring 

one time repair 
 2.5 2.5 0 0 0.5 0.5 4.5 4.5 0 0 0  

g Cumulative total 

of Taps  2.5 5 5 5 5.5 6 10.5 15 15 15 15  

h Cost of Minor 

Repair  750 750 0 0 375 375 0 0 0 0 0  

i Cost of Major 

Repair  2000 2000 0 0 0 0 0 0 0 0 0  

j Cost of 

Reconstruction  2250 2250 0 0 0 0 2025

0 
2025

0 0 0 0  

k Total Cost  5000 5000 0 0 375 375 2025

0 
2025

0 0 0 0  

1.2.1.3 One time repair (toilet) 

a 

Number of 

schools 

requiring one 

time repair 

 1 1 0 0 0 0 1 1 0 0 0  

b Cumulative total 

of Schools  1 2 2 2 2 2 3 4 4 4 4  

c 
Number of 

toilets requiring 

minor repair 
 2 2 0 0 0 0 1 1 0 0 0  

d 
Number of 

toilets requiring 

Major repair 
 0 0 0 0 0 0 1 1 0 0 0  

e 

Number of 

toilets requiring 

Reconstruction 

repair 

 0.5 0.5 0 0 0 0 0.5 0.5 0 0 0  

f 
Total number of 

toilet requiring 

one time repair 
 2.5 2.5 0 0 0 0 2.5 2.5 0 0 0  

g Cumulative total 

of toilet  2.5 5 5 5 5 5 7.5 10 10 10 10  

h Cost of minor 

repairs  
3600

0 
3600

0 0 0 0 0 1800

0 
1800

0 0 0 0  

i Cost of major  0 0 0 0 0 0 4800 4800 0 0 0  
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S.N Particulars   
Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 
repair 0 0 

j Cost of 

reconstruction  
5400

0 
5400

0 0 0 0 0 5400

0 
5400

0 0 0 0  

k Total Cost  
9000

0 
9000

0 0 0 0 0 1200

00 
1200

00 0 0 0  

1.2.1.4 One time repair (handwashing stations) 

a 

Number of 

schools 

requiring one 

time repair 

 1 1 0 0 0.5 0.5 1 1 0 0 0  

b 
Cumulative 

number of 

schools 
 1 2 2 2 2.5 3 4 5 5 5 5  

c 

Number of hand 

washing stations 

requiring minor 

repair 

 1.5 1.5 0 0 0.5 0.5 0.5 0.5 0 0 0  

d 

Number of hand 

washing stations 

requiring Major 

repair 

 0 0 0 0 0 0 0 0 0 0 0  

e 

Number of hand 

washing stations 

requiring 

Reconstruction 

repair 

 0 0 0 0 0 0 1.5 1.5 0 0 0  

f 

Total number of 

handwashing 

stations 

requiring one 

time repair 

 1.5 1.5 0 0 0.5 0.5 2 2 0 0 0  

g 
Cumulative total 

of handwashing 

stations 
 1.5 3 3 3 3.5 4 6 8 8 8 8  

h Cost of minor 

repairs  
1800

0 
1800

0 0 0 6000 6000 6000 6000 0 0 0  

i Cost of major 

repairs  0 0 0 0 0 0 0 0 0 0 0  

j Cost of 

reconstruction  0 0 0 0 0 0 1080

00 
1080

00 0 0 0  

j Total Cost  
1800

0 
1800

0 0 0 6000 6000 1140

00 
1140

00 0 0 0  

1.2.1.5 One time repair 

(SWM)              

a 

Number of 

schools 

requiring one 

time repair 

 0 0 0 0 0 0 0 0 0 0 0  

b 
Cumulative 

number of 

schools 
 0 0 0 0 0 0 0 0 0 0 0  

c 
Number of 

SWM requiring 

minor repair 
 0 0 0 0 0 0 0 0 0 0 0  

d 
Number of 

SWM requiring 

Major repair 
 0 0 0 0 0 0 0 0 0 0 0  

e 
Number of 

SWM requiring 

Reconstruction 
 0 0 0 0 0 0 0 0 0 0 0  

f Total number of  0 0 0 0 0 0 0 0 0 0 0  
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S.N Particulars   
Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 
SWM requiring 

one time repair 

g Cumulative total 

of SWM  0 0 0 0 0 0 0 0 0 0 0  

h Cost of minor 

repairs  0 0 0 0 0 0 0 0 0 0 0  

i Cost of major 

repairs  0 0 0 0 0 0 0 0 0 0 0  

j Cost of 

reconstruction  0 0 0 0 0 0 0 0 0 0 0  

k Cost of 

reconstruction  0 0 0 0 0 0 0 0 0 0 0  

1.2.1.6 Total of One 

time repair              

a Cost of minor 

repair  
6600

0 
6600

0 0 0 6375 6375 2400

0 
2400

0 0 0 0 192750 

b Cost of Major 

repair  2000 2000 0 0 0 0 4800

0 
4800

0 0 0 0 100000 

c Cost of Major 

repair  
5625

0 
5625

0 0 0 0 0 1822

50 
1822

50 0 0 0 477000 

d All total of 

onetime repair  
1242

50 
1242

50 0 0 6375 6375 2542

50 
2542

50 0 0 0 769750 

1.2.2 Yearly repair              

1.2.2.1 Yearly repair of existing asset 

a 

Number of 

schools 

requiring yearly 

repair 

 8 8 8 8 8 8 8 8 8 8 8  

b Water Supply 

Asset  
1035

7.8 
1035

7.8 
1035

7.8 
1035

7.8 
1035

7.8 
1035

7.8 
1035

7.8 
1035

7.8 
1035

7.8 
1035

7.8 
1035

7.8 113935.799 

c Sanitation Asset  

2060

23.9

99 

2060

23.9

99 

2060

23.9

99 

2060

23.9

99 

2060

23.9

99 

2060

23.9

99 

2060

23.9

99 

2060

23.9

99 

2060

23.9

99 

2060

23.9

99 

2060

23.9

99 
2266263.999 

d Hygiene 

Facilities  
5976

9.59 
5976

9.59 
5976

9.59 
5976

9.59 
5976

9.59 
5976

9.59 
5976

9.59 
5976

9.59 
5976

9.59 
5976

9.59 
5976

9.59 657465.599 

e Solid waste 

management  0 0 0 0 0 0 0 0 0 0 0 0 

e Cost  

2761

51.3

99 

2761

51.3

99 

2761

51.3

99 

2761

51.3

99 

2761

51.3

99 

2761

51.3

99 

2761

51.3

99 

2761

51.3

99 

2761

51.3

99 

2761

51.3

99 

2761

51.3

99 
3037665.399 

1.2.2.2 Yearly repair for 

new assets              

a 
Number of 

schools adding 

the assets 
 0 0 0 0 2 2 2 2 3 3 3  

b Water Supply 

Asset  0 0 0 0 2130

1.34 
2130

1.34 
2130

1.34 
2130

1.34 
2523

3.9 
2523

3.9 
2523

3.9 160907.06 

c Sanitation Asset  0 0 0 0 7281

3.26 
7281

3.26 
7281

3.26 
7281

3.26 
8625

5.71 
8625

5.71 
8625

5.71 550020.17 

d Hygiene Asset  0 0 0 0 307.

88 
307.

88 
307.

88 
307.

88 
364.

72 
364.

72 
364.

72 2325.680 

e Solid Waste 

Mgmt Asset  0 0 0 0 1231

.51 
1231

.51 
1231

.51 
1231

.51 
1458

.87 
1458

.87 
1458

.87 9302.65 

f Cost  0 0 0 0 

9565

3.98

9999

9999

9 

9565

3.98

9999

9999

9 

9565

3.98

9999

9999

9 

9565

3.98

9999

9999

9 

1133

13.2

0000

0000

01 

1133

13.2

0000

0000

01 

1133

13.2

0000

0000

01 

722555.56 

1.2.2.3 Total of Yearly 

repair  

2761

51.3

9999

2761

51.3

9999

2761

51.3

9999

2761

51.3

9999

3718

05.3

8999

3718

05.3

8999

3718

05.3

8999

3718

05.3

8999

3894

64.6 
3894

64.6 
3894

64.6 3760220.96 
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S.N Particulars   
Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 
9999

97 
9999

97 
9999

97 
9999

97 
9999

96 
9999

96 
9999

96 
9999

96 
1.3 Operational Cost 

1.3.1 Schools with WS operation 

a Number  8 8 8 8 8 8 8 8 8 8 8  

b Cost  
2587

20 
2587

20 
2587

20 
2587

20 
3852

20 
3852

20 
3852

20 
3852

20 
4484

70 
4484

70 
4484

70 3921170 

1.3.2 
Sanitation 

activities 

operation 
             

a Number  8 8 8 8 8 8 8 8 8 8 8  

b Cost  

3653

53.8

00 

3653

53.8

00 

3653

53.8

00 

3653

53.8

00 

5692

72.2 
5692

72.2 
5692

72.2 
5692

72.2 
5692

72.2 
5692

72.2 
5692

72.2 5446320.6 

1.3.3 Schools with operating hygiene activities 

a Number  8 8 8 8 8 8 8 8 8 8 8  

b Cost  

3270

062.

4 

3270

062.

4 

3270

062.

4 

3270

062.

4 

3322

862.

4 

3322

862.

4 

3322

862.

4 

3322

862.

4 

3322

862.

4 

3322

862.

4 

3322

862.

4 

36419486.39

9 

1.3.4 
Schools with 

operating SWM 

activities 
             

a Number  0 0 0 0 2 2 2 2 3 3 3  

b Cost  0 0 0 0 8800 8800 8800 8800 1320

0 
1320

0 
1320

0 74800 

1.3.5 Total  

3894

136.

2 

3894

136.

2 

3894

136.

2 

3894

136.

2 

4286

154.

6 

4286

154.

6 

4286

154.

6 

4286

154.

6 

4380

204.

60 

4380

204.

60 

4380

204.

60 
45861777.00 

1.4 Direct Support Cost 

1.4.1 
Number of 

schools doing 

for DS 
 8 8 8 8 8 8 8 8 8 8 8  

1.4.2 Yearly activities              

1.4.2.1 Number of child club meeting 

a Number  48 48 48 48 48 48 48 48 48 48 48  

b Cost  
4800

0 
4800

0 
4800

0 
4800

0 
4800

0 
4800

0 
4800

0 
4800

0 
4800

0 
4800

0 
4800

0 528000 

1.4.2.2 Number of updated SIP integrated with WaSH plan 

a Number  8 8 8 8 8 8 8 8 8 8 8  

b Costber  
1600

0 
1600

0 
1600

0 
1600

0 
1600

0 
1600

0 
1600

0 
1600

0 
1600

0 
1600

0 
1600

0 176000 

1.4.2.3 Number of people taking disaster risk management trainings 

a Number  8 8 8 8 8 8 8 8 8 8 8  

b Costber  
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 440000 

1.4.2.4 Preparation of DPRP 

a Number  8 8 8 8 8 8 8 8 8 8 8  

b Cost  
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 440000 

1.4.2.5 WaSH corner operation with publications and messages 

a Number  96 96 96 96 96 96 96 96 96 96 96  

b Cost  
4800

0 
4800

0 
4800

0 
4800

0 
4800

0 
4800

0 
4800

0 
4800

0 
4800

0 
4800

0 
4800

0 528000 

1.4.2.6  Educational visits /peer to peer learning 

a Number  8 8 8 8 8 8 8 8 8 8 8  

b Cost  
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 440000 

1.4.3 others@10%  
2320

0 
2320

0 
2320

0 
2320

0 
2320

0 
2320

0 
2320

0 
2320

0 
2320

0 
2320

0 
2320

0  

1.4.4 Total Cost  
2552

00 
2552

00 
2552

00 
2552

00 
2552

00 
2552

00 
2552

00 
2552

00 
2552

00 
2552

00 
2552

00  
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S.N Particulars   
Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 
Total for 10 

years 
1.4.3 One time Activities 

1.4.3.1 Tool support to schools 

a Number  0 2 0 1 5 0 0 0 0 0 0  

b Cost  0 1000

00 0 5000

0 
2500

00 0 0 0 0 0 0  

1.4.3.2 Capacity building training to WaSH focal teacher 

a Number  0 2 0 1 5 0 0 0 0 0 0  

b Cost  0 2000

0 0 1000

0 
5000

0 0 0 0 0 0 0  

1.4.3.3 Other @10%  0 1200

0 0 6000 3000

0 0 0 0 0 0 0  

1.4.3.4 Total  0 1320

00 0 6600

0 
3300

00 0 0 0 0 0 0  

1.4.4 Grand Total DS  
2552

00 
3872

00 
2552

00 
3212

00 
5852

00 
2552

00 
2552

00 
2552

00 
2552

00 
2552

00 
2552

00 3335200 

1.5 Advanced Total  

4972

237.

60 

6371

737.

60 

6371

737.

60 

4913

987.

60 

5327

534.

98 

5327

534.

98 

5479

409.

9 

5987

659.

98 

7993

869.

2 

7993

869.

2 

5767

119.

2 
66154447.96 

 

3. ACTIVITIES FOR HEALTH CARE FACILITY HAVING GOAL OF BASIC LEVEL 

OF WASH SERVICES WITHIN MUNICIPALITY  

 

3.1 Construction 

Works   
Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 Total  

3.1.1 Water Supply              

  

3.1.1.1 HCF where new water tank is added 

a Number  0 0 0 0 0.9 3.6 3.6 1.1 0.8 0.8 0.2 11 

b Cumulative 

Number  0 0 0 0 0.9 4.5 8.1 9.2 10 10.8 11  

c Cost W1 0 0 0 0 3000

0 
1200

00 
1200

00 
3600

0 
2400

0 
2400

0 6000 360000 

3.1.1.2 HCF where tank is upgraded 

a Number  0 0 0.1 0.4 0.5 0.5 0.4 0.30 0.8 0.8 0.2 4 

b Cumulative 

Number  0 0 0.1 0.5 1 1.5 1.9 2.2 3 3.8 4  

c Cost W1 0 0 1050

0 
4200

0 
4425

0 
1950

0 9000 5250 1200

0 
1200

0 3000 157500 

3.1.1.3 HCF where new treatment unit is added 

a Number  0 0 0.2 0.8 1.3 2.2 2 0.5 0 0 0 7 

b Cumulative 

Number  0 0 0.2 1 2.3 4.5 6.5 7 7 7 7  

c Cost W1 0 0 2000

0 
8000

0 
1300

00 
2200

00 
2000

00 
5000

0 0 0 0 700000 

3.1.1.4 HCF where new taps are needed 

a Health Posts  0 0 0.1 0.4 1 2.50 2.40 0.8 0.8 0.8 0.2 9 

b Cumulative 

Number  0 0 0.1 0.5 1.5 4 6.4 7.2 8 8.8 9  

c Taps  0 0 0.30

0 
1.20

00 2 3.5 3.2 1 0.8 0.8 0.2 13 

d Cumulative 

Number  0 0 0.30

00 
1.50

000 3.5 7 10.2 11.2 12 12.8 13  

e Cost  0 0 
1500

.000

0 

6000

.00 
1000

0 
1750

0 
1600

0 5000 4000 4000 1000 65000 

3.1.1.5 HCF where taps are made disable friendly  

a Numbers  0 0 0.2 0.8 1.8 4.2 4 1.4 1.6 1.6 0.4 16 

b Cumulative 

Number  0 0 0.2 1 2.8 7 11 12.4 14 15.6 16  
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3.1 Construction 

Works   
Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 Total  

c Cost  0 0 1000 4000 9000 2100

0 
2000

0 7000 8000 8000 2000 80000 

3.1.2 Sanitation              

3.1.2.1 HCF needing additional toilets for male 

a Number of HCF  0 0 0.1 0.4 0.70 1.30 1.20 0.5 0.8 0.8 0.2 6.0 

b Cumulative 

Number  0 0 0.1 0.5 1.20

00 
2.50

000 
3.70

00 
4.20

00 
5.00

0 
5.80

0 
6.00

00  

c Number of 

Toilets  0 0 0.4 1.6 1.90

0 1.6 1.20

00 0.5 0.8 0.8 0.2  

d Cumulative 

Number  0 0 0.4 2 3.90

0 5.5 6.7 7.2 8 8.8 9  

e Cost  0 0 2000

00 
8000

00 
9500

00 
8000

00 
6000

00 
2500

00 
4000

00 
4000

00 
1000

00 4500000 

3.1.2.2 HCF needing additional toilets for female  

a Number of 

Schools  0 0 0.1 0.4 1.4 4.1 4 1.3 1.20

00 
1.20

0 
0.30

00 14 

b Cumulative 

Number  0 0 0.1 0.5 1.9 6 10 11.3 12.5 13.7 14  

c Number of 

Toilets  0 0 0.4 1.6 3.5 8 7.60

0 
2.40

00 2 2 0.5  

d Cumulative 

Number  0 0 0.4 2 5.5 13.5 21.1 23.5 25.5 27.5 28  

e Cost  0 0 2000

00 
8000

00 
1750

000 
4000

000 
3800

000 
1200

000 
1000

000 
1000

000 
2500

00 14000000 

3.1.2.3 HCF making at least one toilet disable friendly  

a Number of HCF  0 0 0.2 0.8 1.8 4.2 4 1.4 1.6 1.6 0.4 16 

b Cumulative 

Number  0 0 0.2 1 2.8 7 11 12.4 14 15.6 16  

c Cost  0 0 1000

0 
4000

0 
9000

0 
2100

00 
2000

00 
7000

0 
8000

0 
8000

0 
2000

0 800000 

3.1.3 Hygiene              

3.1.3.1 HCF making handwashing facilities  

a Number of HCF  0 0 0.1 0.4 0.9 2.1 2 0.7 0.8 0.8 0.2  

b Cumulative 

Number  0 0 0.1 0.5 1.4 3.5 5.5 6.2 7 7.8 8  

c Number of 

HWF  0 0 0.1 0.4 0.9 2.1 2 0.7 0.8 0.8 0.2  

d Cumulative 

Number  0 0 0.1 0.5 1.4 3.5 5.5 6.2 7 7.8 8  

e Cost  0 0 1000 4000 1100

0 
2900

0 
2800

0 9000 8000 8000 2000 100000 

3.1.3 Waste Management  

3.1.4.1 HCF making incinerator  

a Number of HCF  0 0 0.1 0.4 1.4 4.1 4 1.4 1.6 1.6 0.4  

b Cumulative 

Number  0 0 0.1 0.5 1.9 6 10 11.4 13 14.6 15  

c Number of 

HWF  0 0 0.1 0.4 1.4 4.1 4 1.4 1.6 1.6 0.4  

d Cumulative 

Number  0 0 0.1 0.5 1.9 6 10 11.4 13 14.6 15  

e Cost  0 0 2000 8000 2800

0 
8200

0 
8000

0 
2800

0 
3200

0 
3200

0 8000 300000 

3.1.4.2 Healthposts making incinerator for hazardous waste  

a Number of HCF  0 0 0.1 0.4 1.4 4.1 4 1.4 1.6 1.6 0.4  

b Cumulative 

Number  0 0 0.1 0.5 1.9 6 10 11.4 13 14.6 15  

c Number of 

HWF  0 0 0.1 0.4 1.4 4.1 4 1.4 1.6 1.6 0.4  

d Cumulative 

Number  0 0 0.1 0.5 1.9 6 10 11.4 13 14.6 15  

e Cost  0 0 2000 8000 2800 8200 8000 2800 3200 3200 8000 300000 
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3.1 Construction 

Works   
Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 Total  

0 0 0 0 0 0 
3.1.4.3 Healthposts making placenta pit  

a Number of HCF  0 0 0.1 0.4 1.4 4.1 4 1.4 1.6 1.6 0.4  

b Cumulative 

Number  0 0 0.1 0.5 1.9 6 10 11.4 13 14.6 15  

c Number of 

HWF  0 0 0.1 0.4 1.4 4.1 4 1.4 1.6 1.6 0.4  

d Cumulative 

Number  0 0 0.1 0.5 1.9 6 10 11.4 13 14.6 15  

e Cost  0 0 1000

0 
4000

0 
1400

00 
4100

00 
4000

00 
1400

00 
1600

00 
1600

00 
4000

0 1500000 

3.1.5 Total cost of 

Construction  0 0 4580

00 
1832

000 
3220

250 
6011

000 
5553

000 
1828

250 
1760

000 
1760

000 
4400

00 22862500 

3.2 Repair              

3.2 One time Repair              

3.2.1.1 One time Repair 

(treatment unit)              

3.2.1.1 
Number of HCF 

requiring one 

time repair 
 0 0 0 0 0 0 0 0 0 0 0  

b Cumulative 

Number  0 0 0 0 0 0 0 0 0 0 0  

c 

Number of 

treatment units 

requiring minor 

repair 

 0 0 0 0 0 0 0 0 0 0 0  

d 

Number of 

treatment units 

requiring Major 

repair 

 0 0 0 0 0 0 0 0 0 0 0  

e 

Number of 

treatment units 

requiring 

reconstruction 

 0 0 0 0 0 0 0 0 0 0 0  

f 

Total number of 

treatment unit 

requiring one 

time repair 

 0 0 0 0 0 0 0 0 0 0 0  

g 
Cumulative total 

of treatment 

units 
 0 0 0 0 0 0 0 0 0 0 0  

h Cost of Minor 

Repair  0 0 0 0 0 0 0 0 0 0 0 0 

i Cost of Major 

Repair  0 0 0 0 0 0 0 0 0 0 0 0 

j Cost of 

Reconstruction  0 0 0 0 0 0 0 0 0 0 0 0 

k Total Cost  0 0 0 0 0 0 0 0 0 0 0 0 

3.2.1.2 One time Repair 

(taps)              

a 
Number of HCF 

requiring one 

time repair 
 0 0 0.5 0.5 0 0 0 0 0 0 0  

b Cumulative 

number of HCF  0 0 0.5 1 1 1 1 1 1 1 1  

c 
Number of Tap 

requiring minor 

repair 
 0 0 0.5 0.5 0 0 0 0 0 0 0  

d 
Number of tap 

requiring Major 

repair 
 0 0 0 0 0 0 0 0 0 0 0  
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3.1 Construction 

Works   
Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 Total  

e 
Number of taps 

requiring 

reconstruction 
 0 0 0 0 0 0 0 0 0 0 0  

f 
Total number of 

taps requiring 

one time repair 
 0 0 0.5 0.5 0 0 0 0 0 0 0  

g Cumulative total 

of taps  0 0 0.5 1 1 1 1 1 1 1 1  

h Cost of Minor 

Repair  0 0 375 375 0 0 0 0 0 0 0  

i Cost of Major 

Repair  0 0 0 0 0 0 0 0 0 0 0  

j Cost of 

Reconstruction  0 0 0 0 0 0 0 0 0 0 0  

k Total Cost  0 0 375 375 0 0 0 0 0 0 0 750 

3.2.1.3 One time Repair 

(toilets)              

a 
Number of HCF 

requiring one 

time repair 
 0 0 0.5 0.5 0 0 0 0 0 0 0  

b Cumulative 

number of HCF  0 0 0.5 1 1 1 1 1 1 1 1  

c 
Number of 

Toilet requiring 

minor repair 
 0 0 0.5 0.5 0 0 0 0 0 0 0  

d 
Number of 

toilet requiring 

Major repair 
 0 0 0 0 0 0 0 0 0 0 0  

e 
Number of 

toilet requiring 

reconstruction 
 0 0 0 0 0 0 0 0 0 0 0  

f 
Total number of 

toilet requiring 

one time repair 
 0 0 0.5 0.5 0 0 0 0 0 0 0  

g Cumulative total 

of toilet  0 0 0.5 1 1 1 1 1 1 1 1  

h Cost of Minor 

Repair  0 0 3750

0 
3750

0 0 0 0 0 0 0 0  

i Cost of Major 

Repair  0 0 0 0 0 0 0 0 0 0 0  

j Cost of 

Reconstruction  0 0 0 0 0 0 0 0 0 0 0  

k Total Cost  0 0 3750

0 
3750

0 0 0 0 0 0 0 0 75000 

3.2.1.4 One time Repair (handwashing stations)  

a 
Number of HCF 

requiring one 

time repair 
 0 0 0.5 0.5 1 1 0 0 0 0 0  

b Cumulative 

number of HCF  0 0 0.5 1 2 3 3 3 3 3 3  

c 

Number of 

handwashing 

requiring minor 

repair 

 0 0 0.5 0.5 1.5 1.5 0 0 0 0 0  

d 

Number of 

handwashing 

requiring Major 

repair 

 0 0 0 0 0.5 0.5 0 0 0 0 0  

e 
Number of 

handwashing 

station requiring 

 0 0 0 0 0 0 0 0 0 0 0  
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3.1 Construction 

Works   
Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 Total  

reconstruction 

f 

Total number of 

handwashing 

requiring one 

time repair 

 0 0 0.5 0.5 2 2 0 0 0 0 0  

g Cumulative total 

of handwashing  0 0 0.5 1 3 5 5 5 5 5 5  

h Cost of Minor 

Repair  0 0 750 750 2250 2250 0 0 0 0 0  

i Cost of Major 

Repair  0 0 0 0 2000 2000 0 0 0 0 0  

j Cost of 

Reconstruction  0 0 0 0 0 0 0 0 0 0 0  

k Total Cost  0 0 750 750 4250 4250 0 0 0 0 0 10000 
3.2.1.5 One time repair (incinerator for MHM)  

a 
Number of HCF 

requiring one 

time repair 
 0 0 0 0 0 0 0 0 0 0 0  

b Cumulative 

number of HCF  0 0 0 0 0 0 0 0 0 0 0  

c 
Number of 

SWM requiring 

minor repair 
 0 0 0 0 0 0 0 0 0 0 0  

d 
Number of 

SWM requiring 

major repair 
 0 0 0 0 0 0 0 0 0 0 0  

e 
Number of 

SWM requiring 

reconstruction 
 0 0 0 0 0 0 0 0 0 0 0  

f 
Total number of 

SWM requiring 

one time repair 
 0 0 0 0 0 0 0 0 0 0 0  

g Cumulative total 

of handwashing  0 0 0 0 0 0 0 0 0 0 0  

h Cost of Minor 

Repair  0 0 0 0 0 0 0 0 0 0 0  

i Cost of Major 

Repair  0 0 0 0 0 0 0 0 0 0 0  

j Cost of 

Reconstruction  0 0 0 0 0 0 0 0 0 0 0  

k Total Cost  0 0 0 0 0 0 0 0 0 0 0 0 
3.2.1.6 One time repair (incinerator for hazardous waste)  

a 
Number of HCF 

requiring one 

time repair 
 0 0 0 0 0 0 0 0 0 0 0  

b Cumulative 

number of HCF  0 0 0 0 0 0 0 0 0 0 0  

c 
Number of 

SWM requiring 

minor repair 
 0 0 0 0 0 0 0 0 0 0 0  

d 
Number of 

SWM requiring 

Major repair 
 0 0 0 0 0 0 0 0 0 0 0  

e 
Number of 

SWM requiring 

reconstruction 
 0 0 0 0 0 0 0 0 0 0 0  

f 
Total number of 

SWM requiring 

one time repair 
 0 0 0 0 0 0 0 0 0 0 0  

g Cumulative total 

of handwashing  0 0 0 0 0 0 0 0 0 0 0  
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3.1 Construction 

Works   
Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 Total  

h Cost of Minor 

Repair  0 0 0 0 0 0 0 0 0 0 0  

i Cost of Major 

Repair  0 0 0 0 0 0 0 0 0 0 0  

j Cost of 

Reconstruction  0 0 0 0 0 0 0 0 0 0 0  

k Total Cost  0 0 0 0 0 0 0 0 0 0 0 0 
3.2.1.7 One time repair (placenta pit)  

a 
Number of HCF 

requiring one 

time repair 
 0 0 0 0 0 0 0 0 0 0 0  

b Cumulative 

number of HCF  0 0 0 0 0 0 0 0 0 0 0  

c 
Number of 

SWM requiring 

minor repair 
 0 0 0 0 0 0 0 0 0 0 0  

d 
Number of 

SWM requiring 

Major repair 
 0 0 0 0 0 0 0 0 0 0 0  

e 
Number of 

SWM requiring 

reconstruction 
 0 0 0 0 0 0 0 0 0 0 0  

f 
Total number of 

SWM requiring 

one time repair 
 0 0 0 0 0 0 0 0 0 0 0  

g Cumulative total 

of handwashing  0 0 0 0 0 0 0 0 0 0 0  

h Cost of Minor 

Repair  0 0 0 0 0 0 0 0 0 0 0  

i Cost of Major 

Repair  0 0 0 0 0 0 0 0 0 0 0  

j Cost of 

Reconstruction  0 0 0 0 0 0 0 0 0 0 0  

k Total Cost  0 0 0 0 0 0 0 0 0 0 0 0 
3.2.1.8 Total of one time repair 

a Cost of minor 

repairs  0 0 3862

5 
3862

5 2250 2250 0 0 0 0 0 81750 

b Cost of major 

repairs  0 0 0 0 2000 2000 0 0 0 0 0 4000 

c Cost of 

reconstruction  0 0 0 0 0 0 0 0 0 0 0 0 

d All total of one 

time repair  0 0 3862

5 
3862

5 4250 4250 0 0 0 0 0 85750 

3.2.2 Yearly repair              

3.2.2.1 HCF requiring yearly repair 

a Number  3 3 3 3 3 3 3 3 3 3 3  

b Water supply 

asset  
2348

9 
2348

9 
2348

9 
2348

9 
2348

9 
2348

9 
2348

9 
2348

9 
2348

9 
2348

9 
2348

9 258379 

c Sanitation asset  
2037

60 
2037

60 
2037

60 
2037

60 
2037

60 
2037

60 
2037

60 
2037

60 
2037

60 
2037

60 
2037

60 2241360 

d Hygiene asset  
4528

0 
4528

0 
4528

0 
4528

0 
4528

0 
4528

0 
4528

0 
4528

0 
4528

0 
4528

0 
4528

0 498080 

e SWM asset  
3169

.6 
3169

.6 
3169

.6 
3169

.6 
3169

.6 
3169

.6 
3169

.6 
3169

.6 
3169

.6 
3169

.6 
3169

.6 34865.6 

f Cost  
2756

98.6 
2756

98.6 
2756

98.6 
2756

98.6 
2756

98.6 
2756

98.6 
2756

98.6 
2756

98.6 
2756

98.6 
2756

98.6 
2756

98.6 3032684.59 

3.2.2.2 Yearly repair for new assets 

a 
Number of HCF 
adding the 

assets 
 0 0 0 0 0 0 2 2 12 12 12  

b Water supply  0 0 0 0 0 0 6180 6180 2491 2491 2491 87090 
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3.1 Construction 

Works   
Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 Total  

asset 0 0 0 

c Sanitation asset  0 0 0 0 0 0 8753

4 
8753

4 
3528

58 
3528

58 
3528

58 1233642 

d Hygiene asset  0 0 0 0 0 0 1814 1814 7313 7313 7313 25567 

e Swm asset  0 0 0 0 0 0 8164 8164 3290

9 
3290

9 
3290

9 115055 

f TotalCost  0 0 0 0 0 0 1036

92 
1036

92 
4179

90 
4179

90 
4179

90 1461354 

3.2.3 Total of Yearly 

repair  
2756

98.6 
2756

98.6 
2756

98.6 
2756

98.6 
2756

98.6 
2756

98.6 
3793

90.6 
3793

90.6 
6936

88.6 
6936

88.6 
6936

88.6 4494038.60 

3.3 Operational Cost 

3.3.1 HCF with WS operation 

a Number  16 16 16 16 16 16 16 16 16 16 16  

b Cost  
2566

296 
2566

296 
2566

296 
2566

296 
2566

296 
2566

296 
2586

096 
2586

096 
2665

296 
2665

296 
2665

296 28565856 

3.3.2 HCF with sanitation activities operation 

a Number  14 14 14 14 14 14 15 15 15 15 15  

b Cost  
1799

28 
1799

28 
1799

28 
1799

28 
1799

28 
1799

28 
2798

88 
2798

88 
2798

88 
2798

88 
2798

88 2479008 

3.3.3 HCF with operating hygiene activities 

a Number  15 15 15 15 15 15 16 16 16 16 16  

b Cost  
2348

15 
2348

15 
2348

15 
2348

15 
2348

15 
2348

15 
2348

15 
2348

15 
2348

15 
2348

15 
2348

15 2582965 

3.3.4 HCF with solid waste activities 

a Number  15 15 15 15 15 15 16 16 16 16 16  

b Cost  
6120

0 
6120

0 
6120

0 
6120

0 
6120

0 
6120

0 
8460

0 
8460

0 
2556

00 
2556

00 
2556

00 1303200 

3.3.5 Cost  
3042

239 
3042

239 
3042

239 
3042

239 
3042

239 
3042

239 
3185

399 
3185

399 
3435

599 
3435

599 
3435

599 34931029 

3.4 DS              

b Number of HCF 

doing DS  3 3 3 3 3 3 3 3 3 3 3  

3.4.2 Yearly activities              

3.4.2.1 Meeting of HCF service management committee 

a Number  15 15 15 15 15 15 15 15 15 15 15  

b Cost  
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0  

3.4.2.2 Number of updated SIP integrated with WaSH plan  

a Number  3 3 3 3 3 3 3 3 3 3 3  

b Cost  6000 6000 6000 6000 6000 6000 6000 6000 6000 6000 6000  

3.4.2.3 Number of Staffs with Environmental cleanliness training  

a Number  3 3 3 3 3 3 3 3 3 3 3  

b Cost  
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0  

3.4.2.4 Number of staffs with handling and disposal training for SWM  

a Number  3 3 3 3 3 3 3 3 3 3 3  

b Cost  
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0  

3.4.2.5 others@10%  5100 5100 5100 5100 5100 5100 5100 5100 5100 5100 5100  

3.4.2.6 Total  
5610

0 
5610

0 
5610

0 
5610

0 
5610

0 
5610

0 
5610

0 
5610

0 
5610

0 
5610

0 
5610

0  

3.4.3 One time activitis 

3.4.3.1 Tool support to HCF 

a Number  0 0 2 10 4 0 0 0 0 0 0  

b Cost  0 0 1000

00 
5000

00 
2000

00 0 0 0 0 0 0  

3.4.3.1 Preparation of cleanliness protocal 

a Number  0 0 2 10 4 0 0 0 0 0 0  

b Cost  0 0 1000

0 
5000

0 
2000

0 0 0 0 0 0 0  
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3.1 Construction 

Works   
Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 Total  

3.4.3.3 Spareparts support to HCF 

a Number  0 0 2 10 4 0 0 0 0 0 0  

b Cost  0 0 6000

0 
3000

00 
1200

00 0 0 0 0 0 0  

3.4.3.4 others@10%  0 0 1700

0 
8500

0 
3400

0 0 0 0 0 0 0  

3.4.3.5 Total  0 0 1870

00 
9350

00 
3740

00 0 0 0 0 0 0  

3.4.4 Grand total DS  
5610

0 
5610

0 
2431

00 
9911

00 
4301

00 
5610

0 
5610

0 
5610

0 
5610

0 
5610

0 
5610

0 2113100 

3.5 Total Wash in 

HCF  

3374

037.

6 

3374

037.

6 

4057

662.

6 

6179

662.

6 

6972

537.

6 

9389

287.

6 

9173

889.

6 

5449

139.

6 

5945

387.

6 

5945

387.

6 

4625

387.

6 
64486417.60 

 

 

SUMMARY COST  

 

S.N Particulars  Unit

s 2020 2021 2022 2023 a_ac 2025 2026 2027 2028 2029 2030 Total for 10 

years 
1 Water Supply  

a Capex  0 0 3300

0 
1320

00 
2232

50 
3980

00 
3650

00 
1032

50 
4800

0 
4800

0 
1200

0 1362500 

b CapManex  
2348

9 
2348

9 
2386

4 
2386

4 
2348

9 
2348

9 
2966

9 
2966

9 
4839

9 
4839

9 
4839

9 346219 

c Opex  
2566

296 
2566

296 
2566

296 
2566

296 
2566

296 
2566

296 
2586

096 
2586

096 
2665

296 
2665

296 
2665

296 28565856 

d DS  
2100

0 
2100

0 
1210

00 
5210

00 
2210

00 
2100

0 
2100

0 
2100

0 
2100

0 
2100

0 
2100

0 1031000 

e Total of Water 

Supply  
2610

785 
2610

785 
2744

160 
3243

160 
3034

035 
3008

785 
3001

765 
2740

015 
2782

695 
2782

695 
2746

695 31305575 

2 Sanitation               

a Capex  0 0 4100

00 
1640

000 
2790

000 
5010

000 
4600

000 
1520

000 
1480

000 
1480

000 
3700

00 19300000 

b CapManex  
2037

60 
2037

60 
2412

60 
2412

60 
2037

60 
2037

60 
2912

94 
2912

94 
5566

18 
5566

18 
5566

18 3550002 

c Opex  
1799

28 
1799

28 
1799

28 
1799

28 
1799

28 
1799

28 
2798

88 
2798

88 
2798

88 
2798

88 
2798

88 2479008 

d DS  
2010

0 
2010

0 
1071

00 
4551

00 
1941

00 
2010

0 
2010

0 
2010

0 
2010

0 
2010

0 
2010

0 917100 

e Total of 

Sanitation  
4037

88 
4037

88 
9382

88 
2516

288 
3367

788 
5413

788 
5191

282 
2111

282 
2336

606 
2336

606 
1226

606 26246110 

3 Hygiene               

a Capex  0 0 1000 4000 1100

0 
2900

0 
2800

0 9000 8000 8000 2000 100000 

b CapManex  
4528

0 
4528

0 
4603

0 
4603

0 
4953

0 
4953

0 
4709

4 
4709

4 
5259

3 
5259

3 
5259

3 533647 

c Opex  
2348

15 
2348

15 
2348

15 
2348

15 
2348

15 
2348

15 
2348

15 
2348

15 
2348

15 
2348

15 
2348

15 2582965 

d DS  0 0 0 0 0 0 0 0 0 0 0 0 

e Total of Hygiene  
2800

95 
2800

95 
2818

45 
2848

45 
2953

45 
3133

45 
3099

09 
2909

09 
2954

08 
2954

08 
2894

08 3216612 

4 Solid Waste               

a Capex  0 0 1400

0 
5600

0 
1960

00 
5740

00 
5600

00 
1960

00 
2240

00 
2240

00 
5600

0 2100000 

b CapManex  
3169
.6 

3169
.6 

3169
.6 

3169
.6 

3169
.6 

3169
.6 

1133
3.6 

1133
3.6 

3607
8.6 

3607
8.6 

3607
8.6 149920.6 

c Opex  
6120

0 
6120

0 
6120

0 
6120

0 
6120

0 
6120

0 
8460

0 
8460

0 
2556

00 
2556

00 
2556

00 1303200 

d DS  
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 
1500

0 165000 
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S.N Particulars  Unit

s 2020 2021 2022 2023 a_ac 2025 2026 2027 2028 2029 2030 Total for 10 

years 

e Total of Solid 

Waste  
7936

9.6 
7936

9.6 
9336

9.6 
1353

69.6 
2753

69.6 
6533

69.6 
6709

33.6 
3069

33.6 
5306

78.6 
5306

78.6 
3626

78.6 
3718120.600

0000006 
5 Total of WASH in HCF (Basic) -Cost Componentwise  

a Capex  0 0 4580

00 
1832

000 
3220

250 
6011

000 
5553

000 
1828

250 
1760

000 
1760

000 
4400

00 22862500 

b CapManex  
2756

98.6 
2756

98.6 
3143

23.6 
3143

23.6 
2799

48.6 
2799

48.6 
3793

90.6 
3793

90.6 
6936

88.6 
6936

88.6 
6936

88.6 
4579788.600

000001 

c Opex  
3042

239 
3042

239 
3042

239 
3042

239 
3042

239 
3042

239 
3185

399 
3185

399 
3435

599 
3435

599 
3435

599 34931029 

d DS  
5610

0 
5610

0 
2431

00 
9911

00 
4301

00 
5610

0 
5610

0 
5610

0 
5610

0 
5610

0 
5610

0 2113100 

e Total  

3374

037.

6 

3374

037.

6 

4057

662.

6 

6179

662.

6 

6972

537.

6 

9389

287.

6 

9173

889.

6 

5449

139.

6 

5945

387.

6 

5945

387.

6 

4625

387.

6 

64486417.60

000001 

6 Total of WASH in HCF (Basic) -Sectorwise  

a Water Supply  
2610

785 
2610

785 
2744

160 
3243

160 
3034

035 
3008

785 
3001

765 
2740

015 
2782

695 
2782

695 
2746

695 31305575 

b Sanitation  
4037

88 
4037

88 
9382

88 
2516

288 
3367

788 
5413

788 
5191

282 
2111

282 
2336

606 
2336

606 
1226

606 26246110 

c Hygiene  
2800

95 
2800

95 
2818

45 
2848

45 
2953

45 
3133

45 
3099

09 
2909

09 
2954

08 
2954

08 
2894

08 3216612 

d Solid Waste  
7936

9.6 
7936

9.6 
9336

9.6 
1353

69.6 
2753

69.6 
6533

69.6 
6709

33.6 
3069

33.6 
5306

78.6 
5306

78.6 
3626

78.6 
3718120.600

0000006 

 

4. ACTIVITIES FOR PUBLIC PLACES HAVING GOAL OF BASIC LEVEL OF WASH 

SERVICES WITHIN MUNICIPALITY  

 

4.1 Construction 
Works   

Year 
0 

Year 
1 

Year 
2 

Year 
3 

Year 
4 

Year 
5 

Year 
6 

Year 
7 

Year 
8 

Year 
9 

Year 
10 Total  

4.1.1 Number of PP where new water tank is added  
a Number  0 0 0 0 0 0 0 0 0 0 0 0 

b Cumulative 

Number  0 0 0 0 0 0 0 0 0 0 0  

b Cost  0 0 0 0 0 0 0 0 0 0 0 0 

4.1.2 PP where male 

toilet is needed              

a Number  2.8 1.2 1.4 0.6 0.7 0.3 0 0 0 0 0  

b Cumulative 

Number  2.8 4 5.4 6 6.7 7 7 7 7 7 7  

c Number of Male 

Toilet  
4.19

9 1.79 4.19

9 1.79 0.7 0.3 0 0 0 0 0  

d Cumulative 

Number  
4.19

9 5.99 10.2 12 12.7 13 13 13 13 13 13  

e Cost  

1259

999.

99 

5400

00 

1259

999.

99 

5400

00 
2100

00 
9000

0 0 0 0 0 0 3899999.99 

4.1.3 PP where female toilet is needed  

a Number  2.8 1.2 1.4 0.6 0.7 0.3 0 0 0 0 0  

b Cumulative 

Number  2.8 4 5.4 6 6.7 7 7 7 7 7 7  

c Number of 

Female Toilet  4.89 2.1 4.19 1.79 0.7 0.3 0 0 0 0 0  

d Cumulative 

Number  4.89 7 11.2 13 13.7 14 14 14 14 14 14  

e Cost  

1469

999.

99 

6300

00 

1259

999.

99 

5400

00 
2100

00 
9000

0 0 0 0 0 0 4200000 

4.1.4 Public places with the toilet with provision for people with limited mobility  

a Number  0 0 0 0 0 0 0 0 0 0 0 0 
b Cumulative  0 0 0 0 0 0 0 0 0 0 0  
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4.1 Construction 

Works   
Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 Total  

Number 

c Number of  

Toilet  0 0 0 0 0 0 0 0 0 0 0  

d Cumulative 

Number  0 0 0 0 0 0 0 0 0 0 0  

e Cost  0 0 0 0 0 0 0 0 0 0 0  

4.1.5 Public places with the toilet with provision for child friendly structures  

a Number  0 0 0 0 0 0 0 0 0 0 0 0 

b Cumulative 

Number  0 0 0 0 0 0 0 0 0 0 0  

c Number of  

Toilet  0 0 0 0 0 0 0 0 0 0 0  

d Cumulative 

Number  0 0 0 0 0 0 0 0 0 0 0  

e Cost  0 0 0 0 0 0 0 0 0 0 0 0 
4.1.6 Public places with the toilet with HWF  

a Number of PP  0 0 0 0 0 0 0 0 0 0 0  

b Cumulative 

Number  0 0 0 0 0 0 0 0 0 0 0  

c 

Number of 

handwashing 

facilities added 

in existing toilet 

 0 0 0 0 0 0 0 0 0 0 0  

d Cumulative 

Number  0 0 0 0 0 0 0 0 0 0 0  

e 

Number of 

handwashing 

facilities added 

in new 

construted 

toilet 

 8.39 3.59 2.8 1.2 0 0 0 0 0 0 0  

f Total Cost  8.39 3.59 2.8 1.2 0 0 0 0 0 0 0  

g Cumulative 

Number  8.39 11.9

9 14.7 15.9 15.9 15.9 15.9 15.9 15.9 15.9 15.9 
 

h Cost  

1679

99.9

9 

7200

0 
5600

0 
2400

0 0 0 0 0 0 0 0 320000 

4.1.7 Public places where HWF is made accessible to all  

a Number of PP  3.5 1.5 1.4 0.6 0.7 0.3 0 0 0 0 0  

b Cumulative 

Number  3.5 5 6.4 7 7.7 8 8 8 8 8 8  

c Cost  0 0 0 0 0 0 0 0 0 0 0  

4.1.8 Cost  

2897

999.

99 

1242

000 

2575

999.

99 

1104

000 
4200

00 
1800

00 0 0 0 0 0 8420000 

4.2 Repair              

4.2.1 One time repair of the facilities 

4.2.1.1 Number of PP facilities which require minor repair 

b Number  0 0 0 0 0 0 0 0 0 0 0  

b Cost  0 0 0 0 0 0 0 0 0 0 0 0 
4.2.1.2 Number of PP facilities which require major repair 

a Number  0 0 0 0 0 0 0 0 0 0 0  

b Cost of major 

repair  0 0 0 0 0 0 0 0 0 0 0 0 

4.2.1.3 Number of PP facilities which require reconstruction 

a Number  5.60 2.4 0 0 0 0 0 0 0 0 0  

b Cost of major 

repair  
5150

250 
2207

250 0 0 0 0 0 0 0 0 0 7357500 

4.2.1.4 Number of PP with Physically intact facilities 

a Number  -1.60 1.6 4 4 4 4 4 4 4 4 4  

b Total Cost  5150 2207 0 0 0 0 0 0 0 0 0 7357500 
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4.1 Construction 

Works   
Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 Total  

250 250 
4.2.2 Annual Repair              

4.2.2.1 Annual repair of the existing facilities 

a Number  4 4 4 4 4 4 4 4 4 4 4  

b Cost  
1307

46 
1307

46 
1307

46 
1307

46 
1307

46 
1307

46 
1307

46 
1307

46 
1307

46 
1307

46 
1307

46 1438206 

4.2.2.2 Annual repair of new assets 

a Number  0 0 4 4 4 4 4 4 4 4 4  

b Cost  0 0 1906

28.8 
1906

28.8 
1906

28.8 
1906

28.8 
1906

28.8 
1906

28.8 
1906

28.8 
1906

28.8 
1906

28.8 1715659.20 

4.2.3 Cost  
1043

1246 
4545

246 
3213

74.8 
3213

74.8 
3213

74.8 
3213

74.8 
3213

74.8 
3213

74.8 
3213

74.8 
3213

74.8 
3213

74.8 
17868865.20

0000007 
4.3 Operation cost              

4.3.1 PP operating the facilities 

a Number  4 4 8 8 8 8 8 8 8 8 8  

b Operating Cost  
1032

251 
1032

251 
1299

871 
1299

871 
1758

649 
1758

649 
1835

112 
1835

112 
1835

112 
1835

112 
1835

112 17357102 

4.4 Direct Support              

4.4.1 Public places requiring DS facilities 

4.4.2 Number of Cleaner training 

a Number  4 4 8 8 8 8 8 8 8 8 8  

b Cost  
2000

0 
2000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 400000 

4.4.3 Number of waste to resource training 

a Number  4 4 8 8 8 8 8 8 8 8 8  

b Cost  
2000

0 
2000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 400000 

4.4.4 Number of asset management training 

a Number  4 4 8 8 8 8 8 8 8 8 8  

b Cost  
2000

0 
2000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 
4000

0 400000 

4.4.5 Monitoring visits in days of experts 

a Number  8 8 16 16 16 16 16 16 16 16 16  

b Cost  
2400

0 
2400

0 
4800

0 
4800

0 
4800

0 
4800

0 
4800

0 
4800

0 
4800

0 
4800

0 
4800

0 480000 

4.4.6 Technical support visits in days of experts 

a Number  8 8 16 16 16 16 16 16 16 16 16  

b Cost  
2400

0 
2400

0 
4800

0 
4800

0 
4800

0 
4800

0 
4800

0 
4800

0 
4800

0 
4800

0 
4800

0 480000 

4.4.7 Cleaning protocal preparation for existing facilities 

a Number  4 0 0 0 0 0 0 0 0 0 0  

b Cost  
2000

0 0 0 0 0 0 0 0 0 0 0 20000 

4.4.8 Tools support for existing facilities 

a Number  4 0 0 0 0 0 0 0 0 0 0  

b Cost  
2000

00 0 0 0 0 0 0 0 0 0 0 200000 

4.4.9 Cleaning protocal preparation for new facilities 

a Number  0 4 0 0 0 0 0 0 0 0 0  

b Cost  0 2000

0 0 0 0 0 0 0 0 0 0 20000 

4.4.10 Tools support for new facilities 

a Number  0 4 0 0 0 0 0 0 0 0 0  

b Cost  0 2000

00 0 0 0 0 0 0 0 0 0 200000 

4.4.11 Total of DS  
3280

00 
3280

00 
2160

00 
2160

00 
2160

00 
2160

00 
2160

00 
2160

00 
2160

00 
2160

00 
2160

00 2600000 

4.5 
Total of WASH 

in Public Places 

(Basic) 
 

1468

9497 
7147

497 

4413

245.

8 

2941

245.

8 

2716

023.

8 

2476

023.

8 

2372

486.

8 

2372

486.

8 

2372

486.

8 

2372

486.

8 

2372

486.

8 
46245967.19 
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5. ACTIVITIES FOR PUBLIC PLACES HAVING GOAL OF ADVANCED LEVEL OF 

WASH SERVICES WITHIN MUNICIPALITY  

 

5.1 Construction 

Works  
Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 Total  

5.1.1 Number of PP where new water tank is added 
a Number  0 0 0.7 0.3 0 0 0 0 0 0 0 

b Cumulative 

Number  0 0 0.7 1 1 1 1 1 1 1 1 

b Cost  0 0 1050

0 4500 0 0 0 0 0 0 0 

5.1.2 PP where male toilet is needed 

a Number  0 0 0.7 0.3 0 0 0 0 0 0 0 

b Cumulative 

Number  0 0 0.7 1 1 1 1 1 1 1 1 

c Number of Male 

Toilet  0 0 1.4 0.6 0 0 0 0 0 0 0 

d Cumulative 

Number  0 0 1.4 2 2 2 2 2 2 2 2 

e Cost  0 0 4200

00 
1800

00 0 0 0 0 0 0 0 

5.1.3 PP where female toilet is needed 

a Number  0 0 0.7 0.3 0 0 0 0 0 0 0 

b Cumulative 

Number  0 0 0.7 1 1 1 1 1 1 1 1 

c Number of 

Female Toilet  0 0 1.4 0.6 0 0 0 0 0 0 0 

d Cumulative 

Number  0 0 1.4 2 2 2 2 2 2 2 2 

e Cost  0 0 4200

00 
1800

00 0 0 0 0 0 0 0 

5.1.4 Public places with the toilet with provision for people with limited mobility 

a Number  0 0 0.7 0.3 0 0 0 0 0 0 0 

b Cumulative 

Number  0 0 0.7 1 1 1 1 1 1 1 1 

c Number of  

Toilet  0 0 0.7 0.3 0 0 0 0 0 0 0 

d Cumulative 

Number  0 0 0.7 1 1 1 1 1 1 1 1 

e Cost  0 0 1400

0 6000 0 0 0 0 0 0 0 

5.1.5 Public places with the toilet with provision for child friendly structures 

a Number  0 0 0.7 0.3 0 0 0 0 0 0 0 

b Cumulative 

Number  0 0 0.7 1 1 1 1 1 1 1 1 

c Number of  

Toilet  0 0 0.7 0.3 0 0 0 0 0 0 0 

d Cumulative 

Number  0 0 0.7 1 1 1 1 1 1 1 1 

e Cost  0 0 7000 3000 0 0 0 0 0 0 0 
5.1.6 Public places with the toilet with HWF 

a Number of PP  0 0 0 0 0 0 0 0 0 0 0 

b Cumulative 

Number  0 0 0 0 0 0 0 0 0 0 0 

c 

Number of 

handwashing 

facilities added 

in existing toilet 

 0 0 0 0 0 0 0 0 0 0 0 

d Cumulative  0 0 0 0 0 0 0 0 0 0 0 
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5.1 Construction 

Works  
Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 Total  

Number 

e 

Number of 

handwashing 

facilities added 

in new 

construted 

toilet 

 0 0 2.8 1.2 0 0 0 0 0 0 0 

f Total Cost  0 0 2.8 1.2 0 0 0 0 0 0 0 

g Cumulative 

Number  0 0 2.8 4 4 4 4 4 4 4 4 

h Cost  0 0 5600

0 
2400

0 0 0 0 0 0 0 0 

5.1.7 Public places where HWF is made accessible to all 

a Number of PP  0 0 0.7 0.3 0 0 0 0 0 0 0 

b Cumulative 

Number  0 0 0.7 1 1 1 1 1 1 1 1 

c Cost  0 0 0 0 0 0 0 0 0 0 0 

5.1.8 Cost  0 0 9275

00 
3975

00 0 0 0 0 0 0 0 

5.2 Repair             

5.2.1 One time repair 

of the facilities             

5.2.1.1 Number of PP facilities which require minor repair 

a Number  0 0 0 0 0 0 0 0 0 0 0 
b Cost  0 0 0 0 0 0 0 0 0 0 0 
5.2.1.2 Number of PP facilities which require major repair 

a Number  0 0 0 0 0 0 0 0 0 0 0 

b Cost of major 

repair  0 0 0 0 0 0 0 0 0 0 0 

5.2.1.3 Number of PP facilities which require reconstruction 

a Number  0.7 0.3 0 0 0 0 0 0 0 0 0 

b Cost of major 

repair  
3780

00 
1620

00 0 0 0 0 0 0 0 0 0 

5.2.1.4 Number of PP with Physically intact facilities 

a Number  -0.7 -0.3 0 0 0 0 0 0 0 0 0 

b Total Cost  
3780

00 
1620

00 0 0 0 0 0 0 0 0 0 

5.2.2 Annual Repair             

5.2.2.1 Annual repair of the existing facilities 

a Number  0 0 0 0 0 0 0 0 0 0 0 
b Cost  0 0 0 0 0 0 0 0 0 0 0 
5.2.2.2 Annual repair of new assets 

a Number  0 0 1 1 1 1 1 1 1 1 1 

b Cost  0 0 2999

8 
2999

8 
2999

8 
2999

8 
2999

8 
2999

8 
2999

8 
2999

8 29998 

b Cost  
7560

00 
3240

00 
2999

8 
2999

8 
2999

8 
2999

8 
2999

8 
2999

8 
2999

8 
2999

8 29998 

5.3 Operation cost             

5.3.1 PP operating the facilities 

a Number  0 0 1 1 1 1 1 1 1 1 1 

b Operating Cost  
7646
3 

7646
3 

7646
3 

7646
3 

2293
89 

2293
89 

2293
89 

2293
89 

2293
89 

2293
89 229389 

5.4 Direct Support             

5.4.1 Public places requiring DS facilities 

5.4.2 Number of Cleaner training 

a Number  0 0 1 1 1 1 1 1 1 1 1 
b Cost  0 0 5000 5000 5000 5000 5000 5000 5000 5000 5000 
5.4.3 Number of waste to resource training 

a Number  0 0 1 1 1 1 1 1 1 1 1 
b Cost  0 0 5000 5000 5000 5000 5000 5000 5000 5000 5000 
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5.1 Construction 

Works  
Year 

0 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 

10 Total  

5.4.4 Number of asset management training 

a Number  0 0 1 1 1 1 1 1 1 1 1 
b Cost  0 0 5000 5000 5000 5000 5000 5000 5000 5000 5000 
5.4.5 Monitoring visits in days of experts 

a Number  0 0 2 2 2 2 2 2 2 2 2 
b Cost  0 0 6000 6000 6000 6000 6000 6000 6000 6000 6000 
5.4.6 Technical support visits in days of experts 

a Number  0 0 2 2 2 2 2 2 2 2 2 
b Cost  0 0 6000 6000 6000 6000 6000 6000 6000 6000 6000 
5.4.7 Cleaning protocal preparation for existing facilities 

a Number  0 0 0 0 0 0 0 0 0 0 0 
b Cost  0 0 0 0 0 0 0 0 0 0 0 
5.4.8 Tools support for existing facilities 

a Number  0 0 0 0 0 0 0 0 0 0 0 
b Cost  0 0 0 0 0 0 0 0 0 0 0 
5.4.9 Cleaning protocal preparation for new facilities 

a Number  0 1 0 0 0 0 0 0 0 0 0 
b Cost  0 5000 0 0 0 0 0 0 0 0 0 
5.4.10 Tools support for new facilities 

a Number  0 1 0 0 0 0 0 0 0 0 0 

b Cost  0 5000

0 0 0 0 0 0 0 0 0 0 

5.4.11 Total of DS  0 5500

0 
2700

0 
2700

0 
2700

0 
2700

0 
2700

0 
2700

0 
2700

0 
2700

0 27000 

5.5 
Total of WASH 

in Public Places 

(Basic) 
 

8324

63 
4554

63 
1060

961 
5309

61 
2863

87 
2863

87 
2863

87 
2863

87 
2863

87 
2863

87 286387 
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OTHER DI RECT 

#Other Di rect Support# 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ᵬ ᵲᵿᵸ u 
 ᵾᵧᵿᵰᵗᵦᵾ ᵇᵪᶁ ᵬ ᵈᵱᶋᵞᵪᵾᵗᵾ ᵺᶂᵿᵜ 
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ᵘᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀ 

¶ ᵬᵾᵉᵬ u ᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀ (ᵻᵾᵴ ᵺ ᵾᵿᵴᵦ) 

ᵣᵾᵡᵾ ᵋᵬᵴ ᵩ ᵝᶈᵪ 

¶ ᵪᵱᵾᵄ u ᵾᵪᵬᵾᵪᶀ ᵥᵾᵴᶀ 

ᵣᵾᵡᵾ ᵋᵬᵴ ᵩ ᵝᶈᵪ 

¶ ᵿᵪᵰᵾᵥᵾᵿᵩ χu ᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀ 

 

ᵥᵾᵴᶀ ᵺᵰᶁᵨᵾᵱ (ᵷᵾᵣ) ᵾᵧᵿᵰᵗᵦᵾ 

ᵺ ᵗᶋᵸᶀ ᵘᵾᵪᶇᵬᵾᵪᶀ ᵦᵧᵾ ᵺᵲᵺᵭᵾᵊ ᵈᵱᶋᵞᵪᵾ ᵲ ᵰᵾᵱᵾ ᵡᶋᵴ ᵴᵙᵾᵱᵦ ᶢ  ɡᵷᵣᵾᵗᵾ ᵺᵷᶈ 

ᵡᶋᵴᵻ, Ward: 1 

ᵇᵿ ᵋ  

 

ᵺᵲᵺᵭᵾᵊ ᵥᵾᵴᶀ 

¶ ᵻᵾᵴ ᵺ ᵾᵿᵴᵦ ᵺᵲᵺᵭᵾᵊ ᵥᵾᵴᶀ 

ᵣᵾᵡᵾ ᵋᵬᵴ ᵩ ᵝᶈᵪ 

¶ ᵪᵱᵾᵄ ᵺᵲᵺᵭᵾᵊ ᵥᵾᵴᶀ 

ccc 

ᵘᵾᵪᶇᵬᵾᵪᶀ ᵥᵾᵴᶀ ᵺᵰᶁᵨᵾᵱ (ᵷᵾᵣ) ᵾᵧᵿᵰᵗᵦᵾ 

ᵢᶋᵺ ᵭᶋᵻᶋᵲ ᵰᶈᵴᵾ ᵷ ᵧᵾᵬᵪ ᵱᶋᵙᵸᵾᵴᵾ ᵮᵴᵾᵨ ᵻ  ɩᵲ  ɪᵗᶋ ᵿᵺᵰᵾᵪᵾ , ᵯᶌᵣᶀ ᵣᵾᵄᵣᵾ, 

Ward: 5 

ᵇᵿ ᵋ  

ᵺ ᵗᶋᵿᵸ ᵴᶇᵨᶋ ᵨᵸᵾ ᵷ ᵧᵾᵬᵪ ᵱᶋᵙᵸᵾᵴᵾ ᵮᵴᵾᵨ ᵻ  ɩᵲ  ɪᵗᶋ ᵿᵺᵰᵾᵪᵾ , ᵯᶌᵣᶀ ᵣᵾᵄᵣᵾ, 

Ward: 5 

ᵋ  

ᵺ ᵗᶋᵿᵸ ᵬᵾᵪᶀ ᵷ ᵧᵾᵬᵪ ᵱᶋᵞᵪᵾ ᵮᵴᵾᵨ ᵻ  ɩᵲ  ɪᵗᶋ ᵿᵺᵰᵾᵪᵾ , ᵯᶌᵣᶀ ᵣᵾᵄᵣᵾ, 

Ward: 5 

ᵰ ᵱᵰ 

¶ ᵿᵪᵰᵾᵥᵾᵿᵩᵪ ᵺᵲᵺᵭᵾᵊ ᵥᵾᵴᶀ 

ᵣᵾᵡᵾ ᵋᵬᵴ ᵩ ᵝᶈᵪ 

ᵿᵷ ᵾᵴᵱ 

ᵿᵷ ᵾᵴᵱ ᵺᵰᶁᵨᵾᵱ (ᵷᵾᵣ) 
ᵺᵰᶁᵨᵾᵱ 

(ᵷᵾᵣ) 
ᵾᵧᵿᵰᵗᵦᵾ 

ᵑᵴᵾᵉ ᵺ ᵑᵗᶇᵣᶇᵰᶀ ᵗᶂᵴ ᵰᵿ ᵨᵲ ᵡᶋᵴ ᵙᵅᵙᵾᵞᵴᶀ, Ward: 5 ᵈᵩᵾᵲᵯᶂᵦ ᵿ  χ

ᵿ ᵱᶁᵙᵾ ᵑᵗᶇᵣᶇᵰᶀ ᵉᵅᵿ ᵴᵺ ᵗᶁᵴ ᵸᵾᵿ ᵦ ᵪᵙᵲ ᵡᶋᵴ, Ward: 1 ᵋ  β ᵿ  χ

ᵪᵰᶁᵪᵾ ᵺᵅᵺᶈᵪ ᵉᵅᵿ ᵴᵺ ᵮᶋ ᵣ ᵙ ᵗᶂᵴ ᵸᵾᵿ ᵦ ᵪᵙᵲ ᵡᶋᵴ, Ward: 4 ᵈᵩᵾᵲᵯᶂᵦ ᵿ  χ

ᵱᶁ ᵿᵯᵞᵪ ᵑᵗᶇᵣᶇᵰᶀ ᵗᶂᵴ ᵿᵸᵦᵴ ᵪᵙᵲ ᵡᶋᵴ, Ward: 4 ᵈᵩᵾᵲᵯᶂᵦ ᵿ  χ
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ᵿᵷ ᵾᵴᵱ ᵺᵰᶁᵨᵾᵱ (ᵷᵾᵣ) 
ᵺᵰᶁᵨᵾᵱ 

(ᵷᵾᵣ) 
ᵾᵧᵿᵰᵗᵦᵾ 

ᵬᵾᵉᵇᵿᵪᵱᵲ ᵑᵗᶇᵣᵰᶀ ᵰᵾ ᵱᵿᵰᵗ ᵿᵷ ᵾᵴᵱ ᵈᵨ  нᵡᶋᵴ, Ward: 1 ᵋ  β ᵿ  χ

ᵿᵬ ᵑ  χᵲᵾᵰᶇ ᵲ ᵈᵩᵾᵲᵯᶂᵦ ᵿᵷ ᵾᵴᵱ ᵗᵰᵴ ᵡᶋᵴ ᵿᵷᵗᵾᵺ ᵯᵙᵪᶀ ᵰᵴᶇᵢ, 

Ward: 11 

ᵈᵩᵾᵲᵯᶂᵦ ᵋ  

ᵬᶁ ᵬᵾ ᵞᵴᶀ ᵑᵗᶇᵣᶇᵰᶀ ᵕ ᵾᵻᵾ ᵮᵞᵲᵅᵙᵮᵴᶀ ᵡᶋᵴ, Ward: 8 ᵈᵩᵾᵲᵯᶂᵦ ᵿ  χ

ᵾᵉᵡ ᵱᶁᵜᵲ ᵑᵗᶇᵣᶇᵿᵰᵗ ᵰᵾ ᵱᵿᵰᵗ ᵿᵷ ᵾᵴᵱ ᵗ ᵱᵾᵥᵗᵾᵲᶀ ᵰᵾᵙ, Ward: 1 ᵋ  β ᵿ  χ

ᵰᵨᵲ ᵰᶇᵰᶋ ᵲᵱᵴ ᵰᵾ ᵱᵿᵰᵗ ᵗᶂᵴ ᵲ ᵰᵾᵴᵾ ᵡᶋᵴ, Ward: 1 ᵋ  β ᵿ  χ

ᵿᵴᵡᵴ ᵡᵾᵲ ᵉᵅᵿ ᵴᵸ ᵗᶂᵴ ᵈᵨ  нᵡᶋᵴ, Ward: 1 ᵋ  β ᵿ  χ

ᵷᵾᵥᶀ ᵰᵾ ᵱᵿᵰᵗ ᵉᵅᵿ ᵴᵸ ᵗᶂᵴ ᵙᵿᵦ ᵡᶋᵴ, Ward: 4 ᵈᵩᵾᵲᵯᶂᵦ ᵿ  χ

ᶀ ᵙᶋᵮ ᵪ ᵮᶈᵲᵾᵙᶀ ᵞᵪᵦᵾ ᵰᵾ ᵱᵿᵰᵗ ᵿᵷ ᵾᵴᵱ ᵿᵰᵴᵪ ᵰᵾᵙ, Ward: 2 ᵋ  β ᵇᵿ ᵋ  

ᶀ ᵞᵪᵦᵾ ᵰᵾ ᵱᵿᵰᵗ ᵿᵮ ᵾᵴᵱ ᵯᵙᵪᶀ ᵜᶌᵩᵲᶀ ᵡᶋᵴ, Ward: 10 ᵈᵩᵾᵲᵯᶂᵦ ᵋ  

ᶀ ᵞᵪᵿᵻᵦ ᵈᵩᵾᵲᵯᶂᵦ ᵿᵮ ᵾᵴᵱ ᵋ ᵲ ᵡᶋᵴ ᵙᵅᵙᵾᵞᵴᶀ, Ward: 5 ᵈᵩᵾᵲᵯᶂᵦ ᵋ  

ᶀ ᵪ ᵨ ᵋᵰᵾ ᵬᵿ ᵴᵗ ᵰᵾ ᵱᵿᵰᵗ ᵿᵷ ᵾᵴᵱ ᵰᵾᵱᶂ ᵪ ᵘᵾᵦᵾ ᵡᶋᵴ, Ward: 8 ᵈᵩᵾᵲᵯᶂᵦ ᵋ  

ᶀ ᵲᵾᵿ ᵱ ᵈᵩᵾᵲᵯᶁᵦ ᵿᵷ ᵾᵴᵱ ᵗᶂᵴ ᵡᶋᵴ ᵮᶋᵜᵾᵿᵻ, Ward: 6 ᵈᵩᵾᵲᵯᶂᵦ ᵋ  

ᶀ ᵲᵾᵿ ᵱ ᵈᵩᵾᵲᵯᶁᵦ ᵿᵷ ᵾᵴᵱ ᵗᶁᵴ ᵡᶋᵴ, Ward: 9 ᵈᵩᵾᵲᵯᶂᵦ ᵋ  

ᶀ ᵲᵾᵿ ᵱ ᵈᵩᵾᵲᵯᶂᵦ ᵿᵮ ᵾᵴᵱ ᵪᵷ ᵨᶁᵙᵾ ᵡᶋᵴ, Ward: 3 ᵈᵩᵾᵲᵯᶂᵦ ᵋ  

ᶀ ᵲᵾᵿ ᵱ ᵈᵩᵾᵲᵯᶂᵦ ᵿᵷ ᵾᵴᵱ ᵗᵰᵴᵬᶁᵲ ᵰᵴᵴᵾ ᵡᶋᵴ, Ward: 10 ᵈᵩᵾᵲᵯᶂᵦ ᵋ  

ᶀ ᵲᵾᵿ ᵱ ᵞᵪᵸᵿ ᵈᵩᵾᵲᵯᶂᵦ ᵿᵷ ᵾᵴᵱ ᵜᵗᵲᵚ ᵾ ᵡᶋᵴ, Ward: 7 ᵈᵩᵾᵲᵯᶂᵦ ᵋ  

ᶀ ᵲᵾᵿ ᵱ ᵰᵾ ᵱᵿᵰᵗ ᵿᵷ ᵾᵴᵱ ᵰᵾᵄ ᵯᵾᵙᵷᵦᶀ, Ward: 1 ᵈᵩᵾᵲᵯᶂᵦ ᵰ ᵱᵰ 

ᶀ ᵲᵾᵿ ᵱ ᵿᵷᵸᶇ ᵷᵲ ᵮᶈᵲᵾᵙᶀ ᵈᵩᵾᵲᵯᶂᵦ ᵿᵷ ᵾᵴᵱ ᵿᵸᵦᵴ ᵪᵙᵲ ᵡᶋᵴ, Ward: 4 ᵋ  β ᵇᵿ ᵋ  

ᵺᵲ ᵷᵦᶀ ᵿᵷ ᵱᵾ ᵰᵅ ᵨᵲ ᵲᵾᵩᵾ ᵗᶃ ᵥ ᵰᵾᵙ, Ward: 1 ᵋ  β ᵰ ᵱᵰ 

 

ᵷᵾ ᵱ ᵺᶇᵷᵾ ᵺᶁᵿᵷᵩᵾ 

ᵷᵾ ᵱ ᵺᶇᵷᵾᵗᶋ ᵪᵾᵰ ᵱᶋᵞᵪᵾᵗᶋ ᵪᵾᵰ ᵾᵧᵿᵰᵗᵦᵾ 

ᵈᵩᵲᵯᶁᵦ ᵷᵾ ᵱ   ᵺᶇᵷᵾ ᵗᶇ, ᵸᵾᵻᵾ ᵸᵾᵻᵾ, Ward: 2 ᵰ ᵱᵰ 

ᵈᵩᵾᵲᵯᶁᵦ ᵷᵾ ᵱ ᵺᶇᵷᵾ ᵗᶇ ,ᵙᵅᵙᵾᵞᵴᶀ ᵙᵅᵙᵾᵞᵴᶀ, Ward: 5 ᵰ ᵱᵰ 

ᵈᵩᵾᵲᵯᶁᵦ ᵷᵾ ᵱ ᵺᶇᵷᵾ ᵗᶇ ,ᵮᵴᵾᵨ ᵻ ᵮᵴᵾᵨ ᵻ, Ward: 4 ᵰ ᵱᵰ 

ᵈᵩᵾᵲᵯᶂᵦ  ᵷᵾ ᵱ ᵺᶇᵷᵾ  ᵗᶇ ᵷᵾ ᶇᵜᵻᶀ ᵷᵾ ᶇᵜᵻᶀ, Ward: 6 ᵰ ᵱᵰ 

ᵈᵩᵾᵲᵯᶂᵦ ᵷᵾ ᵱ ᵺᶇᵷᵾ ᵗᶇ ᵯᵙᵪᶀ ᵰᵴᶇᵢ, Ward: 11 ᵰ ᵱᵰ 

ᵈᵩᵾᵲᵯᶂᵦ ᵷᵾ ᵱ ᵺᶇᵷᵾ ᵗᶇ  ᵜᵗ ᵚ ᵾ ᵷᶈᵪᶀ ᵙᵾᵰᵾ, ᵜ ,t Ward: 7 ᵰ ᵱᵰ 
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ᵷᵾ ᵱ ᵺᶇᵷᵾᵗᶋ ᵪᵾᵰ ᵱᶋᵞᵪᵾᵗᶋ ᵪᵾᵰ ᵾᵧᵿᵰᵗᵦᵾ 

ᵗᵲᵥ ᵬᵾ ᶇᵿᵴ ᵗᶍᵴᵿᵪᵗ ,ᵺ ᵲᶀ ᵿᵺᵿ ᵬᶁᵲ, Ward: 2 ᵿ  χ

ᵪᵾᵙ ᵲᵗ ᵈᵲᵾ ᶇᵿᵙᵱ ᵺᶇᵷᵾ ᵗᶇ ᵯᵙᵪᶀ, Ward: 10 ᵿ  χ

ᵭ ᶇᵬᶁᵲ ᵬᵾ ᶇᵿᵴ ᵗᵿ ᵪᵗ ,ᵺ ᵲᶀ ᵻ ᵲᵱᵴᶀ ᵡᶋᵴ, Ward: 1 ᵿ  χ

ᵰᵾᵦᵾ ᵰᵪᵾ ᶇᵗᵾᵰᵪᵾ ᵬᵾ ᶇᵿᵴ ᵗᵿ ᵪᵗ ᵺ ᵲᶀ ᵪᵾᵱᵾᵄ ᵮᵞᵾᵲ, Ward: 1 ᵿ  χ

ᵸᵬ ᵨ ᵸ ᵋᵬᵜᵾᵲ  ᵗᶇ ᵯᵙᵿᵪ ᵜᵾ ᶇᵗ, Ward: 11 ᵋ  

ᵸᵻᵲᶀ ᵷᵾ ᵱ ᵺᶇᵷᵾ ᵗᶇ ᵺᵘᶁᵷᵪᶀ ᵺᵘᶁᵷᵾ ᶇᵪᶀ, Ward: 3 ᵰ ᵱᵰ 

ᵷᵾ ᵱ ᵜᶌ ᵗ ᵕ ᵾᵻᵾ ᵕ ᵻᵾ, Ward: 8 ᵰ ᵱᵰ 

ᵷᵾ ᵱ ᵜᶌ tᵗᵰᵴᵬᶁᵲ ᵯᵙᵿᵪ, Ward: 10 ᵰ ᵱᵰ 

ᵷᵾ ᵱ ᵜᶌ tᵗᵰᵴᵬᶁᵲ ᵗᵰᵴᵬᶁᵲ, Ward: 9 ᵰ ᵱᵰ 

ᵷᵾ ᵱ ᵜᶌ tᵭ ᶇᵬᶁᵲ,ᵺ ᵲᶀᶟ ᵭ ᶇᵬᶁᵲ, Ward: 1 ᵋ  

 

ᵺᵾᵷ ᵞᵿᵪᵗ ᵸᶌᵜᵾᵴᵱ 

  

ᵺᵾᵷ ᵞᵿᵪᵗ ᵸᶌᵜᵾᵴᵱ ᵺᵰᶁᵨᵾᵱ (ᵷᵾᵣ) 
ᵴᵿ ᵦ 

ᵺᶇᵷᵾ ᵦᵲ 

ᵾᵧᵿᵰᵗ

ᵦᵾ 

ᵰᵾ ᵯᵾᵙᵷᵦᶀ ᵡᶋᵴ ᵰᵾ ᵯᵾᵙᵷᵦᶀ ᵡᶋᵴ, Ward: 1 ᵈᵩᵾᵲᵯᶂᵦ ᵰ ᵱᵰ 

ᵰᵱᶁᵲᵪᶀᵘᵾᵦᵾ ᵡᶋᵴ ᵰᵱᶁᵲᵪᶀᵘᵾᵦᵾ ᵡᶋᵴ, Ward: 8 ᵈᵩᵾᵲᵯᶂᵦ ᵇᵿ ᵋ  

ᵯᵙᵿᵪ ᵜᶋᵗ ᵯᵙᵿᵪ ᵜᶋᵗ, Ward: 10 ᵈᵩᵾᵲᵯᶂᵦ ᵋ  

ᵮᵴᵾᵨ ᵻ ᵜᶋᵗ ᵮᵴᵾᵨ ᵻ ᵜᶋᵗ, Ward: 4 ᵈᵩᵾᵲᵯᶂᵦ ᵇᵿ ᵋ  

ᵗᵰᵴᵬᶁᵲ ᵗᵰᵴᵬᶁᵲ ᵜᶋᵗ, Ward: 10 ᵈᵩᵾᵲᵯᶂᵦ ᵋ  

ᵜᵗᵲᵚᵡᶃᵾ ᵜᶋᵗ ᵜᵗᵲᵚᵡᶃᵾ ᵡᶋᵴ, Ward: 7 ᵈᵩᵾᵲᵯᶂᵦ ᵇᵿ ᵋ  

ᵪᵱᵾᵄ ᵮᵞᵾᵲ ᵸᵾᵿ ᵦᵪᵙᵲ, Ward: 1 ᵈᵩᵾᵲᵯᶂᵦ ᵇᵿ ᵋ  

ᵯᵗᶁ ᵣᶋ ᵜᶋᵗ ᵻᵪᶁᵰᵾᵪ ᵰᵾᵙ, Ward: 1 ᵈᵩᵾᵲᵯᶂᵦ ᵇᵿ ᵋ  

ᵯᵙᵿᵪ ᵻ ᵡᵱᵾ ᵡᶋᵴ ᵯᵙᵿᵪ ᵡᶋᵴ, Ward: 10 ᵋ  β ᵋ  

 

 

 


