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ẇ  ̄لأول .   مقدمẇ صل ٞ ҟ

صل ҟẇثا₢ي ٞ ҟẇ: سمع  عصاҟẇ

2.1  ȑ̄كȑ₢كاȑمҟẇ سمعҟẇ عصا

Κرȑق̄ ẇلاستخدام2.1.1

٬ف ҟẇتسرب وأبسΚھا عصا ҟẇسمع  �ȑا ҟ₢ت₢اول ẇوҟى معدẇت ك

قمُ بوضع ҟẇجزء ҟẇع۷وي ҟẇمΚاΚي مꞒ عصا ҟẇسمع  )أ(
تمسك ҟẇقضȑب ҟẇمعد₢ي    Ꞓأ  Ꞓدو أذُ₢ك  ع۷ى  برفق 

بȑدك .

لا تضغΚ بأذُ₢ك ع۷ى ҟẇجزء ҟẇمΚاΚي لأꞒ ذҟك سȑزȑد  ) ب(
 Ꞓجب أȑ. تسربҟẇ ى صوتҟإ ɍ مꞒ صعوب̄ ẇلإستما
  Ꞓم وҟẇجزء ҟẇمΚاΚي  أذُ₢ك   Ꞓȑماب ȑكوẇ Ꞓلاتصال 

اًٞ.  ȑٞ ҟẇعصا خ

حص ҟẇسمعي ثمُ قم  )ج( ٞ ҟẇ ذȑٞ جد ҟẇظروف ҟẇم₢اسب̄ ҟت₢
ȑٞف ع۷ى ҟẇقضȑب برؤوس أصابعك .باΚҟرق ҟẇخ

ҟتحدȑد   ¡ ҟẇسمعي  أدوẇت ҟẇمس تستخدم 

 . ȑ̄لأرضẇ تسرباتҟẇ  تھاΚبسا في   Ꞓȑوتتبا

٬مل ẇلأدوẇت ҟẇبسΚ̄ȑ جدẇً مثل   وتعقȑد�ا ҟ¢ت

و    ȑ̄عادҟẇ ȑ̄كȑ₢كاȑمҟẇ ɍ عصا ẇلاستما

مسج£ت ҟẇصوت   مثل  ẇلأجھزة ҟẇمتΚورة 

 . ȑ̄رقمҟẇ

 ȑ̄عصا سمع میكا₢یك¤  ҟ̄سھو Ꞓضماҟ تفكیكھا Ꞓمكȑ
ҟẇحمل
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ȑ̄میكا₢یكҟẇ سمعҟẇ ق عصاȑرΚ Ꞓتسرب عҟẇ ى صوتҟإ ɍ ẇلاستما
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2.2  ȑ̄₢كتروҟلإẇ سمعҟẇ عصا
Κ̄۷و Ǒوȑبو ҟ ẇ₢خɎ اỽنهↂ ꭍ الك₢رونهیة تعمل عẇى   Ɏشُابھ  عصا السمع الإلك₢رونهیة نهظیرỽɎا المیكانهیكیة في بعض مكونهاỽɎا ؛إ

.المرغوب فیỽاالأصوات غیرف۷ترةɎضخیم مس₢وى صوت ال₢سرب ؛ فضلاً عن 

 ɍ ɍ )1عصا سمع ẇلكترو₢ȑ̄ (₢و )2عصا سمع ẇلكترو₢ȑ̄ (₢و

مث۷̄ ع۷ى ẇستخدẇمات عصا ҟẇسمع ẇلالكترو₢ȑ̄أ
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¥ҟثاҟẇ صل ٞ ҟẇ:لأرضيẇ Ꞓمایكرفوҟẇ(بȑتسرҟẇ ٬ف (كا

مقدم̄ وأجزẇء ҟẇماȑكرفوẇ Ꞓلأرضي. 3.1

) : Aquaphon A 100مكو₢ات جھاز ҟẇمایكرفوẇ Ꞓلأرضي (

1(ɍ  (Ground microphone with carrying rod)جھاز ҟẇمایكروفوẇ Ꞓلأرضي مع عصا ẇلاستما
 ҟẇ (Ground microphone)مایكرفوẇ Ꞓلأرضي)2
3(ɍ  (Test rod)عصا ẇلاستما
(Stereo headphones)سماعات ҟẇرأس)4
5(Ꞓ٬ح ҟẇ لأرضي مع قاعدةẇ Ꞓكروفوȑمҟẇ جھاز Ꞓ٬اح (Charging station).
6(Ꞓفوẇاكو    (Aquaphon) 
7(Ꞓفوẇلاكوẇ حمل جھازҟ حزام (Triangle carrying system) 
8(Ꞓمایكرفوҟẇ جھاز(Microphone) 

 (ɍ ٬رو ҟẇ ɍمستخدم في ҟẇم اكسسوẇرẇت وقΚع ҟẇمایكرفوẇ Ꞓلأرضي (ҟẇ₢و

٬ف ҟẇتسرب"¦وȑ₢قل ҟẇذبذبات ҟẇصادرة عҟẇ Ꞓتسرب عبر جھاز ماȑكروفوꞒ أرضي ȑعُرف أȑضًا " ب كا
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ẇلأجھزة لاستخدẇمھا في ҟẇموقعتتأكد مꞒ جا�زȑ̄ كȑف3.2

ҟẇجھاز ȑẇقافتشغȑل و

٬عر ẇلأرضي. دȑҟل ẇختȑار ҟẇمجس أو ҟẇمست  و المس₢شعر الأرضيↂ ة المجسẇخال وصǑقم با
¡ لجỽاز الأكوافون.في  ¢ المΚخل الم£ا

. 1وصẇة المجس في مΚخل رقم 
 وصیلɎ Κ£یة خ¤ی¤ة عɎار̄ صو¥ ¦ إ كی§ل¢ما

المجس بمΚخل ỽȑاز الأكوافون.
  تم ¨ ¦ المجس ↂو المس₢شعر ال© ỽªور نهو

¥ة ỽȑاز الأكوافون .  ¥ا Ɏوصیẇھ عẇى 
 ةẇار¬ات ال»اب- ¥®ن ال§ ỽªور م¯¥ر نهس§ة 

¥ة ỽȑاز الأكواف ون.لẇش®ن عẇى ¥ا
 و المس₢شعر الموصولↂ المجس ¦ Κ¬Κ®Ɏ نهو

ỽȑاز الأكوافون بشكل ↂوɎوماɎیكي. بمΚخل 
 و المس₢شعر الموصولↂ المجس ¦ ° نهو عر

ỽȑاز الأكوافون بشكل مخ₢صر²إ±ا  ¥ة  عẇى ¥ا
¦ المس₢شعر ↂو المجس بشكل  لم ¬تم Κ¬Κ®Ɏ نهو

  ³Κ¬Κ®Ɏ كوافون ² ¬مكنꭍ ẇɎ»اµي م́ن ق§ل ỽȑاز ا
¨ .  بشكل ¬Κو

وصیلɎ Κ£وم  ع«Ɏ از الأكوافونỽالمایكرفون بج
° مس₢وى ɎرǑǑ الصوت   ¥ة الأخیر بعر ¥ا

¦  بالمایكرفون .   المسمو
  ىẇاز الأكوافون عỽȑ ° ¥ة عر ¥ا تع₢مΚ بیانهات 

·£ا یكون   ¦ المجس ↂو المس₢شعر المس₢خΚ¶ .و نهو
° بیانهات   ¸ عر Κ§اً لΚاز الأكوافون مس₢عỽȑ

ỽ¹ا من ق§ º(±ب©بات الصوت ال₢ي تم ال₢»ا ل  ال»یا
المس₢شعر الأرضي).

  ٬عر ٬غȑل ҟẇجھاز قم ب§خرẇج كȑبل ҟẇمست لإȑقاف ت
. Ꞓفوẇلأكوẇ مدخل جھاز Ꞓلأرضي مẇ مجسҟẇ أو
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٬̄تعدȑل ẇعدẇدẇت . أ ٬ا ҟẇ Ꞓȑتبا

٬حҟẇ Ꞓجھاز .ب  ȑ̄ҟ̈

 جھاز ٬ارة  ẇ حملȑ ذيҟẇ زرҟẇ ع۷ى متوẇصل  بشكل   Κضغẇ
 .Ꞓفوẇلأكوẇ موجود ع۷ى وحدة جھازҟẇ لأرضيẇ Ꞓمایكرفوҟẇ

 بمدخل جھاز قم بادخال كȑبل ҟẇمجس أو ҟẇمستشعر ẇلأرضي 
٬̄ وكذҟك تظھر  »<ẇªلأكوẇفوȑ © Ꞓظھرҟẇرمز   ٬ا ҟẇ سارȑ ع۷ى

قا¬م̄ باسماء ҟẇمجسات أو ҟẇمستشعرẇت ҟẇممكẇ Ꞓختȑار�ا في 
٬̄ ©ع۷ى سبȑل ҟẇمثال ( ٬ا ҟẇ م₢تصفM01. (

  Ꞓȑب ل ҟ£₢تقال  ٞ -س ҟ أو -ع۷ى  ҟ لإ₢تقالẇ رẇأزر ع۷ى   Κضغẇ
أسماء ҟẇمجسات ҟẇمعروض̄ وقم باختȑار ҟẇم₢اسب م₢ھا .

 ₢ ® لعر تضخیم ҟẇصوت  زر  ع۷ى   Κضغẇ أو ҟẇ ɍمجس  و
 .Ǒارȑختẇ ذي تمҟẇ لأرضيẇ مستشعرҟẇ

٬̄ كما ۷ȑي:  ٬ا ҟẇ تẇدẇعدẇ لȑتعد Ꞓمكȑ
. ɍ ẇضغΚ بشكل متوẇصل ع۷ى زر ẇلاضاءة أو ҟẇسΚو
  ɍ سΚو ل ҟتقȑ۷ل  ٞ أس إҟى  زر ẇلا₢تقال  ع۷ى   Κضغẇ

. ٬̄ ٬ا ҟẇ
  ɍ سΚو أع۷ى ҟزȑادة  إҟى  زر ẇلا₢تقال  ع۷ى   Κضغẇ

 . ٬̄ ٬ا ҟẇ

 ₢̄§لأرضي بشكل كامل © فẇ Ꞓمایكرفوҟẇ جھاز Ꞓ٬ح ع₢د 
تشغȑل ҟẇجھاز  ҟمدة    Ꞓمكȑ12 °كحد متوẇص۷̄  ساع̄ 

أقصى. 
  Ꞓ٬ح  Κ̄ى محҟة ₢حتاج إẇلأدẇ Ꞓ٬ح ҟHS1.2A ظر₢ẇ)

في  ȑمكẇ Ꞓستخدẇمھا  ) ҟẇتي  إҟى ҟẇصورҟẇ Ǒمرفق̄ 
 . ٬ات  ҟẇتدرȑبẇ ȑ̄و حم۷ھا في ҟẇمركب̄ ҟẇور

  في Ꞓ٬ح ٬حꞒ ع۷ى مقبس ẇو مدخل  ҟẇ Κ̄تحتوي مح
كل جا₢ب: 

~AC/DC M4, 100 ¤ 240 Vمحول . 1
M4 for 12 Vكابل ҟẇمركب̄ . 2
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٬حҟẇ Ꞓجھاز   ȑ̄ҟ̈

  Κ̄۷̄ مع محȑثم قم بتوص Ꞓفوẇلأكوẇ ل جھازȑ٬غ قم باȑقاف ت
عدد ҟẇوحدẇت ҟẇ£زم̄   ٬̄ ٬ا ҟẇ ع۷ى ȑظھر   ¥ȑبح  Ꞓ٬ح ҟẇ

٬كل كامل.   ٬حҟẇ Ꞓجھاز ب لاستكمال 

  ȑ̄ارΚبҟẇ مل مثل عمرẇفع۷ي ع۷ى عدة عوҟẇ لȑتشغҟẇ یعتمد وقت
وأȑضاً    ¦  ( أو ẇلاضاءة   ɍ (درج̄ ҟẇسΚو  ٬̄ ٬ا ҟẇ تẇدẇعدẇو

ẇلاكوẇ حتاج جھازȑ  ىҟإ Ꞓ٬ح̄₢ 4فو ساعات كحد أقصى ȑҟتم 
بشكل 

)ت) .8كاملẇوحد

)Ꞓفو  ẇلاكوẇ جھاز  Ꞓ٬ح اكتمال  ع۷ى  100ع₢د  تظھر   (%
 ٬̄ ٬ا ҟẇ8. رقمҟẇ ي ٞ وحدẇت وȑخت

 ىҟإ  Ꞓ٬ح ҟẇ Κ̄بمح موصولاً   Ꞓفو  ẇلاكوẇ جھاز ترك  بامكا₢ك 
حҟẇ Ꞓȑحاج̄ إҟى ẇستخدẇم̄ مرة أخر±. 

  ̄بȑك ص₢دوق أو حقҟا₢� Ꞓكا ẇذẇ) Ꞓفوẇلأكوẇ جھازҟA100  ¦ (
٬ح̄₢ بدẇخ۷̄  Ꞓمكȑ/ . ا�

  Κ̄مع مح Ꞓفوẇلأكوẇ بل أو س۷ك ص₢دوق جھازȑقم بتوصل ك
. Ꞓ٬ح ҟẇ

لẇ محول بتوصȑل  كȑبل ҟẇمركب̄  AC/DC M4قم   M4أو 
 .Ꞓ٬ح ҟẇ Κ̄محҟ ثا₢يҟẇ مدخلҟẇ مقبس أوҟبا

تيẇذҟẇ Ꞓ٬ح ҟẇ:
1 . Ꞓ٬ح ҟẇ Κ̄ع۷ى قاعدة مح Ꞓفوẇلاكوẇعدم وضع جھاز ҟ̄في حا

HS1.2A  اتȑارΚب تقوم  تشغȑل ҟẇجھاز  وع₢د ȑẇقاف 
)NIMH.تيẇذҟẇ Ꞓ٬ح ҟبا ȑ̄۷خẇدҟẇ (

2 .  Ꞓمدة أكثر مҟ تيẇذҟẇ Ꞓ٬ح ҟẇ دومȑ Ꞓҟ30  ستظُھر ¥ȑوم ¦بحȑ
= Ꞓ٬ح ҟẇ تẇوحد Ꞓھاً بأȑت₢ب Ꞓفو ẇلأكوẇ ٬̄ جھاز وȑجب ٬0ا

٬ح̄₢ مرة أخر±.
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) A100(مع جھازẇلاكوẇفوꞒ توصȑل سماع̄ ҟẇرأس. ج

ỽȑاز المایكرفون الأرضي (3.3 ¢₢خΚام  ҟ عن Ɏسر¬§ات المیا100 ³	A	ɎAquaphonعẇیمات ۷ول ا ) لẇكش

¡ ẇلأوҟي لاȑجاد ₢قاΚ . أ ҟẇتسرȑبҟẇمس

)Ꞓفوẇلأكوẇ جھاز مضخم )ȑA100حتوي  خاص ҟوص۷̄  مدخل  ع۷ى 
). ҟẇspeaker) (1صوت( 

  فخ£ل¦  ȑ̄ت₢بҟẇ تẇ٬ار ẇو أصوẇت ҟẇتسرȑب  تأكȑد  ع۷ى  یعمل   وҟẇذي 
٬ف عꞒ تسرȑبات ҟẇمȑاǑ یعمل ẇل ¡ ẇلك ع۷ى تضخیم  speakerمس

أصوẇت   ɍ سماعات ҟẇرأس ҟسما مẇ Ꞓستخدام  بد  لا  ҟẇصوت ҟذҟك 
. ¡ ҟẇتسرȑبات بشكل أوض

) إҟى سماعات ҟẇSpeakerتبدȑل مꞒ مضخم ҟẇصوت(
):ҟẇheadphonesرأس(

جھاز   Ꞓم في ҟẇمدخل ҟẇثا₢ي  سماعات ҟẇرأس  وص۷̄  ẇدخل 
ꞒفوẇلاكوẇA100 بشكل مضخم ҟẇصوت  فصل  إҟى  سȑؤدي  .ẇلأمر ҟẇذي 

ҟẇصوت إҟى سماعات ҟẇرأس.ا¬ي و تحولت۷ق
ع₢د فصل وص۷̄ سماع̄ ҟẇرأس ȑتحول ҟẇصوت إҟى وحدة تضخیم ҟẇصوت 

)Speaker.(

ҟẇ ɍخاص̄ بجھاز ҟẇماȑكرفوẇ Ꞓلأرضي (مماثҟ ۷̄عصا   ¡  أوҟي باستخدẇم عصا ẇلاستما ٬ف عҟẇ Ꞓتسرȑبات مꞒ خ£ل مس ¡ ҟẇك مس
ҟẇسمع ẇلاҟكترو₢ȑ ȑ̄مكȑẇ Ꞓجاد م₢Κق̄ ҟẇتسرب ضمꞒ عدة ẇمتار.. ثم تحدȑد ₢قҟẇ Κ̄تسرب ) 



¯Κ۷لǑ نȑ Ǒ٬₢ ومǑ ₢Ǒٞɍلҟẇف  Ꞓم أجǑٞ۷خΚǑ لیل ب ٞ Page  10 

مٞا₢ǑٞǑ¯ة ۷حΚینمҟ¯وع یة فيǑلمیاهخ ٞ جنهینبل

¡ ع۷ى Κول ҟẇخΚ .ب ȑٞذ ҟẇمس تحدȑد ₢قҟẇ Κ̄تسرȑب عΚ Ꞓرȑق ت₢
 ® كȑف ₢ضع جھاز ҟẇماȑكرفوẇ Ꞓلأرضي ع۷ى ẇلأر

سماع̄  
ҟẇرأس

جھاز  
Ꞓفوẇلأكوẇ

  Ꞓكرفوȑماҟẇ
ẇلأرضي 

رصد أصوẇت ҟẇتسرȑب باستخدẇم جھاز ҟẇماȑكرفوẇ Ꞓلأرضي  مع عصا ҟẇسمع 
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3.4ȑ̄خارجҟẇ تẇلأصوẇ رȑتأث Ꞓم ȑ̄وقاҟẇ :

٬ابھ̄ ҟصوت ҟẇتسرȑب  )Pseudo Sound¤( أصوẇت م

 .Κخҟẇ خلẇد Ǒاȑمҟẇ ارȑت Ꞓاȑصوت جر

.كھرباءҟẇ بلẇكو Ꞓ² ع صوت ҟẇدẇرة¢ ҟẇكھربا¬ȑ̄ مثل ҟẇصوت ҟẇ₢ات

 ات₢ẇصوت تعب̄¬ خز .Ǒاȑمҟبا Ꞓȑ٬ترك ҟẇم

صحيҟẇ صرفҟẇ Ǒاȑصوت تدفق م

رقΚҟẇ مركبات ع۷ىҟẇ صوت.

.³ صوت ҟẇرȑا

. ₢̄ȑمدҟẇ ضوضاء
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 ¯Κ۷رǑ۷ لȑ ٞ ₢Ǒ۷: ҟ̄ẇف ɍٞ ) ۷ẇ₢Ǒ۷)Metallic Pipe Locatorسɍرجھ٬Ꞓ تح

₢قٞ₢ة4.1

ẇ� حيȑ Ǒ۷ رفȑ Ǒ۷ẇ هꞒɍ₢Ǒ۷ فر في ۷ٞئرةẇت₢Ǒ۷ رɍ۷سẇ₢Ǒ۷ ҟ̄ẇ₢ ٞ ɍٞ في ɍ۷ٞΚǑ۷ة جھ٬Ꞓ تح
)C. Scope MXL4 (

نٞهꞒه ةٞ تحت ۷لأرض.<ك₢ẇ₢ ẇ� Ꞓضح أ ₢₢Ǒ۷ تꞒ₢ٞخǑ۷ طẇخط ҟ̄۷ẇ₢ ٞ ɍٞ یع₢ل �ذǑ۷ ۷جھ٬Ꞓعلى تح
 .

 )ẇ� حيȑ Ǒ۷ رفȑ Ǒ۷ẇ هꞒɍ₢Ǒ۷ فر في ۷ٞئرةẇت₢Ǒ۷ رɍ۷سẇ₢Ǒ۷ ҟ̄ẇ₢ ٞ ɍٞ ) ك₢ẇ₢ ẇ� Ꞓضح  C.Scope MXL4في ɍ۷ٞΚǑ۷ة جھ٬Ꞓ تح
نهꞒه.  ٞ أ

(Ǒ۷₢ستقΚل)  ҟ̄ẇ₢Ǒ۷ ٞ ɍٞ ٞ أ۷ٞة تح Ǒẇ₢٬Ꞓجھ (رسل₢Ǒ۷)رةꞒ۷لإش

ȑحي  Ǒ۷ رفȑ Ǒ۷ẇ هꞒɍ₢Ǒ۷ ستخدم في  ۷ٞئرة₢Ǒ۷ طẇخطǑ۷ ҟ̄ẇ₢ ٞ ɍٞ ɍٞة جنهɍن –نهẇع جھ٬Ꞓ تح Κل
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ٞ ₢۷ẇ₢Ǒ۷ ҟ̄ẇسɍر 4.2 ɍٞ مكẇنهꞒت جھ٬Ꞓ تح

ٞ (₢رسل ۷لإشꞒرة) ج٬أɍɍن: Ǒ۷جھ٬Ꞓ Κشكل أسꞒسي ₢ن ɍتكẇن Ǒẇ₢Ǒ۷ .(رةꞒل ۷لإشΚستق₢) ҟ̄ẇ₢Ǒ۷ ٞ ɍٞ ẇأ۷ٞة تح

ٞ ۷لإشꞒرة  Ǒẇ₢ ٬Ꞓت جھꞒنهẇمكẇ ̄طҟ-) رسل₢Ǒ۷C. Scope MXL4(

 ̄ ҟẇ₢Ǒ۷ ٞ ɍٞ ) C. Scope MXL4₢ستقΚل ۷لإشꞒرة (-أ۷ٞة تح
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4.3 ҟ̄ẇ₢Ǒ۷ ٞ ɍٞ )P,R,T,A(أẇضꞒع تشغɍل أ۷ٞة تح

¯.) Κ۷اǑلȑ رҟẇ₢ عɎوP (
 ¯Κ ۷ھǑمΚ ȑ Ǒی ҟẇ₢اɎ ةỽ۷ئↂꭍ ȑ ا₢كھ ↂا₢كواɎ ۷ر 3و�و ₢تحدید الخطوطẇأم

Κ۷اǑلȑ رҟẇ₢ عɎو ỽیاↂꭍ ȑ بالعادة لا یتم :Κلاحظ₢)P(لمیاهȑ سیرȑحدید ₢و۷ع ₢وↂل.

) ASوɎع ȑلمسح ȑلكلي (.ج
ا₢منبعثة   ꭍصد إش۷رات الإرس۷ل  ꭍادیومخẇلفم¯₢ ا₢ Κ ȑمǑھɎ  ¯Κ ۷أجھزة  Ǒی  ҟẇ₢اɎ ۷ز م2الاتص۷لاتẇا₢منفذ یم ا₢بحث 

ȑ ỽفعẇↂضعɎ) ҟ ↂ ȑكونهھ  ↂحث۷ً ش۷ملاً، )ASا₢مسح ا₢كل Ǒی ҟẇ₢ا ꭍ ỽا₢مواس ¯Κ یمك¯ م¯ خلا₢ھ ا₢بحث ¯Κ ۷ھǑمΚ2.م

و ȑلاتصالات(.ب )RوɎع ₢وجات ȑلرȑدیو̄ 
ꭍصد إش۷رات الإرس۷ل ا₢منبعثة  ꭍادیومخẇلفم¯₢ أجھزة ا₢ Ɏ Κ ȑمǑھΚ ۷¯ الاتص۷لات  Ǒی ҟẇ₢اɎ2م
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ٞ ۷لإشꞒرة ( Ǒẇ₢ ٬Ꞓجھ Ꞓكنهنه₢ɍ ًꞒضɍأẇSignal Generator  طẇخطǑ۷ ɍ̄₢ج ẇر۷ت أغلب أꞒس₢ẇ ҟ̄۷ẇ₢ تعقبẇ ٞ ɍٞ ) ₢ن تح
فẇٞنهة . ₢Ǒ۷

ٞ ۷لإشꞒرة ( Ǒẇ₢ ٬Ꞓام جھ ٞ فẇنهة:�Signal GeneratorنهǑꞒك طرɍقتꞒن رئɍسɍتꞒن لاستخ ٞ ₢Ǒ۷ طẇخطǑ۷ ҟ̄۷ẇ₢ ٞ ɍٞ ) في تح

ٞ ۷لإشꞒرة (• Ǒẇ₢ ٬Ꞓل جھȑ ẇ شر: ₢ن خلالꞒΚ₢Ǒ۷ لꞒȑ ) Κشكل ₢ꞒΚشر ₢¯ Ǒ۷ج٬ء Ǒ۷₢كشẇف  ۷Signal generatorلات
ٞ ۷لإشꞒرة ₢ثل Ǒ۷₢رΚ۷ط أẇ ₢لاҟط Ǒ۷تثɍΚت.       Ǒẇ₢ ٬Ꞓجھ ¯₢ ꞒطھΚمكن رɍ تيǑ۷ تɍΚتثǑ۷ ̄طҟ ٞ ɍȑل أẇ أح ẇتǑ۷ لΚɍ۷سطة كẇΚ خطǑ۷ ن₢

). TوɎع ₢ولد ȑلإҟاỽة (.د
Ɏ ȑضع مو₢د الإش۷رة( ỽة ا₢مد¡ونهة.¡عند  تفعỽحدید موا¢ع ا₢خطوط ا₢معدنهẇ₢ ً۷خدامẇاس ꭍ ¥ ا₢بحث ا¤£ث )،تǑوم أداة �ɎTو أسلو

ꭍسلھ۷ مو₢د  ¦ تحدید ا₢موقع ۷ↂسǑẇب۷ل الإش۷رات ا₢ҟẇ ی أداة تحدید ا₢مو¢ع.  الإش۷رة أɎ یلǑẇطھ۷ مج
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أ Ǒ۷حث (• ٞ Κ₢Induction) رةꞒ۷لإش ٞ Ǒẇ₢ ٬Ꞓیع₢ل جھ :(Signal Generator فٞقة ) على ۷ستقطꞒب ۷لإشꞒر۷ت Ǒ۷₢ت
Ꞓȑل ꞒΚ₢Ǒ۷شر ₢¯ Ǒ۷خط.خ فẇنهة Κشكل لاسلكي ẇٞن Ǒ۷حꞒجة إǑى ۷لإت ٞ ₢Ǒ۷ ةɍنٞه لال Ǒ۷خطẇط Ǒ۷مع
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4.4 ) ҟ̄ẇ₢Ǒ۷ ٞ ɍٞ ) ۷locatorستخ۷ٞم أ۷ٞة تح

.نهفذ عملیȑ Κلبحث عن ҟȑاȑỽت ȑلↂردد باتباع ȑلنمط ȑلشبكي ȑلموɎح في ȑلرسم ȑلبیانهي	*
دȑة تحدید  .ȑلمو۷ع بشكل عموديو۷م بالمشي بشكل بǑيء ₢ع ȑلحرص ȑلدȑئم على حمل̄ 

*  Κة ₢رئیỽاҟȑ ỽا¡ ¤وت ₢سموع و£¢  ỽȑد¤ دȑة تحدید ȑلمو۷ع ب¥  ̄¦ ¡ا £ҟاỽة تردد¨ سↂ§و ªلما ↂ۷ȑرب© ₢ن ȑلمنȑ Κ§Ǒلↂي توجد ب
Κҟلشاȑ على.

:ف§دȑ¬ تردد ȑلإҟاỽة عند تↂبع ₢ساȑ ỽل»ط
  - و ت®ییر في عم ꭍط ȑلمیاه̄   ỽوجود ₢نحنى في ₢سا Κ̄ و وجود ۷طع۷Κد یحصل °ذȑ نهↂی و T	ꭍط ȑلمیاه̄  ¤ولΚ على ȑل»ط̄  ₢و

¡ایȑ Κل»ط 			.نه
	:ȑی¯اد ȑلإҟاȑỽت ȑلمف§ودة

¡ذه ȑل»Ǒوة تسǑↂیع تحدید ₢ساȑ1  ỽ₢شي في ₢حیط دȑئرة Ǒ۷ر°ا  • ȑ ²لمكا¬ ȑلذي تم فی± ف§دȑ ¬ȑلإҟاỽة. فب ₢ↂر حو
Κو وجود ۷طع ² وجود ȑنهحناء فی±̄  ꭍر	T	ȑل»ط في حا .تربǑ± ب»ط ³

ȑ́ لم  • Ɏمن ₢حیط دȑئرة Ǒ۷ر°ا  £ Κ̄ ۷م بµیادة ҟدة ҟȑاỽة ȑلↂردد وكرȑ ỽلمسح  ي نهↂی ² مكا¬ ف§دȑ¬  1ت¯د̄  ₢ↂر حو
- ªبیر ª ȑ́ا¬ ₢دفو¬ على عم .ȑلإҟاỽة¨ ₢ن ҟ¶¬ °ذه ȑل»Ǒوة £ی¯اد ȑل»ط £
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فٞق Ǒ۷₢ح₢ẇل  ȑل Ǒ۷خꞒ₢س :جھ٬Ꞓ Ꞓɍҟس Ǒ۷ت (۷لأǑتر۷سẇنهɍك) Ǒ۷ف
أٞ Ǒ۷قꞒɍس5.1 Κ₢ẇ (كɍنهẇتر۷سǑ۷لأ ) لẇ₢ح₢Ǒ۷ فٞق ₢كẇنهꞒت جھ٬Ꞓ Ꞓɍҟس Ǒ۷ت

ȑھꞒ أẇ إضꞒفة أي أج۷٬ء  ҟ ىǑجة إꞒحǑ۷ نẇٞ رةẇسꞒ₢Ǒ۷ ẇخط أǑ۷ ه فيꞒɍ₢Ǒ۷ فق ٞ لٞ ت ɍستطɍ̄ �ذǑ۷ ۷نهẇع ₢ن ۷لع۷ٞ۷ٞت Ꞓɍҟس مع
نهꞒه ۷لأج۷٬ء ۷لأسꞒسɍة Ǒجھ٬Ꞓ ۷لأǑتر۷سẇنهɍك Ǒ۷₢ح₢ẇل ٞ ẇȑرة أ Ǒ۷ ضحẇرة. تẇسꞒ₢Ǒ۷ ى ج۷ٞرǑة إɍكɍنهꞒط̄ ₢یكҟ ẇأ.

 · ¡ا ¸ساسیΚ ل¯ ȑ لمكونهاتȑ² ȑ ¹لمحمو ¸لↂرȑسونهی ȑ

· ¤لات ȑل¯¡ا دنهاه ₢»اỽج و ²و توɎح ȑلصوỽة̄  ȑ ¹لمحمو ¸لↂرȑسونهی ȑ · ¡ا ¤یل ȑلكیبوỽد ȑلر۷مي ل¯ تفا
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Ǒ۷تركɍب 5.2

Κلصوتیȑ º « ȑلحساسات فو وضعیΚ ترªی

دنهاه ȑلوضعیات  ȑ ºلصوتیΚ على جسم ȑل»ط توɎح ȑلن§ا¼̄  « ȑلحساسات فو : ȑلمناسبΚ لↂركی

  :Κع  ₢لاحظǑ§لȑ و عند - ȑلملↂویΚ ₢ن ȑل»ط̄  « ȑلحساسات على ȑلمنا¼ « ȑلحساسات على ȑلم§ا¼ع ȑلمسↂ§یمΚ ₢ن ȑل»ط  ₢ع ₢لاحظΚ عدم تركی تركی
½ ¦ دȑ Κ۷ل§یا - ȑلمیاه في °ذه ȑلن§ا¼ وبالↂالي عد ¦ تدف ¦ ȑنهↂظا ¤ولΚ ب±¿ نهظرȑ¾ لعد على  ȑلمو و̄   ̄Κلحساسات على حافȑ » ¦ ترªی « عد . بالإɎافȑ Κلى وج

 Κویȑµا ب¡ ½ȑ45لماسوỽة بل یↂم ترªیب « ₢شكلΚ في دȑ Κ۷ل§یا ي ف§اعات °وȑئیΚ ۷د تسب « ȑحↂمالیΚ وجود̄  دنهاه. و°ذȑ لↂ¯ن .دỽجª Κما °و ₢وɎح̄ 

و ȑلموȑسیر.¯ سǑح ȑل»Ǒو¼̄   ̄µت¯¡ی :
ȑ·ȑ ¹لΚ وتنظیȑ ÀلǑب§ات  و ȑلماسوỽةویشمل ´ل ·لΚ ₢ن ȑل»ط̄  ªما °و ₢وɎح بالصوȑ ỽلاتیȑ.Κل»اỽجیȑ Κلعا

ȑ ²ل»اỽجیΚ تكشیÀ سǑح ȑل»ط وتنظیف±  µلعȑ Κ§ب¼ Κبȑ́ ȑسↂ»دȑ ¦ȑلحرỽȑة لإ
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 Κلصوتیȑ º « ȑلحساسات فو وضعیΚ تركی

« ȑلحساسات.ب تركی
دنهاه  ȑنهظر £لى ȑلصوỽة̄ 

ꭍط یتم  « ȑلحساسات على  ȑ ²ل»اỽجیΚتركی µلعȑ Κ§ب¼ Κلȑ·£ لمیاه بعدȑ
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 Κلصوتیȑ º « ȑلحساسات فو وضعیΚ تركی

جȑµء ȑلحساسات : Ǒ۷ع و̄

ȑلصوȑ ỽلاتیΚ توɎح ₢بد̄ ȑلعمل:

تركɍب Ǒ۷حسꞒسꞒت  ء ꞒΚخذ Ǒ۷قر۷ءة  ٞ ΚǑ۷
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¯ . Κ۷س۷سǑلȑ نҟẇ ₢ٞɍ ٬س۷ف₢ ȑلف۷ تȑ ꞒҟꞒǑل

ɍل ҟẇن  ٬سȑ ₢Ǒ۷لف  ꞒҟꞒǑ۷لإض۷ف₢ إلى س٬ك و٬ن أجل تẇ ۷�۷٬سورة وس٬ك جȑꞒر ٞ ȑلǑس۷سҟ Κ۷جب معرف₢ ȑلقطر ȑلخ۷رجي ل
 Κ۷٬ وٞ سطҟن ҟوضح  ȑلجꞒول ȑلت۷لي ȑلمع ٞ ٬ستخ٬Ꞓ₢ في ف ٬وȑسҟر وȑلخطوط ȑل ٞ ۷ẇ ۷٬لنهسẇ₢ ل طẇق₢ ȑلعزل ȑلȑꞒخҟٞ₢ فҟھ۷.  أ

Κ۷لشبكȑ ٬₢ فيꞒ٬ستخ خٞطوط ȑل  .ȑلع٬۷₢  ل

٬لاط ȑلاس٬نهتي  ٬عزول₢ ۷ẇل ٬وȑسҟر ۷ҟ٬ه 

۷٬سورة (ȑلقطر (ȑنهش)  س٬اك₢ Ꞓ۷٬ة ȑلعزل ȑلȑꞒخҟٞ₢Ꞓ۷٬ة ȑلعزل ȑلȑꞒخҟٞ₢)٬لمس٬اك₢ جȑꞒر ȑل
) ٬لم(

 3.0مونهة ΚǑمنه۷یة 3.65 2
 4.0مونهة ΚǑمنه۷یة 3.96 3
 6.0مونهة ΚǑمنه۷یة 3.96 4
 6.0مونهة ΚǑمنه۷یة 3.96 6
 6.0مونهة ΚǑمنه۷یة 3.96 8

 6.0مونهة ΚǑمنه۷یة 3.96 10
 8.0مونهة ΚǑمنه۷یة 3.96 12
 8.0مونهة ΚǑمنه۷یة 3.96 14
 8.0مونهة ΚǑمنه۷یة 3.96 16

فٞنه₢ ٬ج ٬وȑسҟر ۷ҟ٬ه 

۷٬سورة (ȑلقطر (ȑنهش)  س٬اك₢ Ꞓ۷٬ة ȑلعزل ȑلȑꞒخҟٞ₢ Ꞓ۷٬ة ȑلعزل ȑلȑꞒخҟٞ₢)٬لمس٬اك₢ جȑꞒر ȑل
) ٬لم(

2 3.65 
3 3.96 
4 3.96 
6 3.96 
8 3.96 

10 3.96 
12 3.96 
14 3.96 
16 3.96 
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 ₢ҟلرق٬ȑ لضغطȑ Κ٬سجلا ɍل ȑلسꞒ۷س:  ȑلف
6.1₢٬Ꞓ٬ق

۷ҟ٬ه في ȑلشبك₢.   ǑҟǑɍ₢ لآلҟ₢ توزҟع ȑل ɍورة ȑل ٬ن ȑلشبك₢؛ لفھم ȑل ف₢  ٞ ٬خت ۷ҟ٬ه في أجزȑء  ҟمكن ȑستخꞒام قیم ضغوطȑ Κ۷ل
۷ҟ٬ه في   ى Ǒس۷سΚ۷ ضغط ȑꞒخҟٞ₢ تستطҟع ق۷ҟس ضغط ȑل ٞ ٬سجلاΚ ع ȑلشبك₢ وتخزҟن ȑل۷ҟẇنهΚ۷ في كرȑ Κلذاكرة  ẇتǑتوي �ذه ȑل

.ȑلخ۷ص فҟھ۷

Κ̄ ₢س¯لات ȑلÁ®ط ȑلر۷میΚ عن  ªما یمكن بر₢  ¿Κلصلابȑبال§وة و Κلر۷میȑ ط®Áلȑ جي لمس¯لاتỽل»اȑ ل¯سمȑ Κبنی · فↂمↂا
و بعد ساعΚ. وبالمÂل̈  یمكن بر₢ↂ̄¡ا لإ  ̄ỽلفوȑ ط على®Áلȑ لكمبیوتر لبدء تس¯یل ۷یمȑ ةµ¡ ¡ا ب¶ج ¤ل - و ی§اȑ Ãلↂس¯یل  ¼ری

تصدیر۷یم ȑلÁ®و¼ات      Κمكانهیȑ » جانه ̈£لى  ¡ا  و£ی§اف ¡ا  ↂلȑ·£ ©۷و حↂى  لↂس¯یل ۷یم ȑلÁ®ط  ¡ا  ↂ̄₢بر و  معین̄  و۷©  عند 
¡ا بیانهیا¾  .	ȑلمس¯لΚ  وت§دیم
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₢ҟ۷طҟتǑلاȑ Κȑءȑلاجرȑ خذȑ رجىҟ ٬وقع ٬سجل ȑلضغط ȑلرق٬ي في ȑل عنهꞒ تركҟب 

ɍص لتثȑ Κҟẇلجھ۷ز(ك۷٬ �و   ٬خ ҟجب ȑستخꞒام ȑلجزء ȑل
٬ن ȑلمك۷ن ȑلخ۷طئ  ٬وضح ȑعلاه) وتجنهب لف ȑلجھ۷ز 
 ₢ҟٞخȑꞒلȑ لاسلاكȑ ف ٞ ҟǑث سؤꞒي �ذȑ ȑلشيء ȑلى ت

و۷ẇلت۷لي تعطل ȑلجھ۷ز 

٬س Ꞓ٬خل ȑلتھوҟ₢ أو تضغط عҟٞھ ٞ لات

٬شتركҟن في ҟꞒ٬نه₢ جنهҟن ɍلاȑ Κل ى و ٞ ٬سجلاΚ ضغط رقҟ٬₢ ع ىٞ تركҟب  :٬ث۷ل ع

 ₢ҟخل تھوꞒ٬
٬سھ ولا   ٞ لا ت
تضغط عҟٞھ 
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ɍل  ٬تىȑلف نهستخدم أجھزة ȑلكشف عن ȑلتسرب ȑلسẇ۷ع: 

7.1  ₢٬Ꞓ٬ق

۷�¡ҟر ٬ن   ₢ҟق₢ أكثر فع۷لẇ۷لسȑ قسام¢ȑ ٬ذكورة في £ ȑ¢جھزة ȑل ھ۷ٞتكون بع ҟتشغ Ꞓنه₢. ف٬ثلافي ¤روف  عنهҟمع £ تشҟر بع
¡ҟر ۷ẇ٬شر £ ۷ҟǑ¢ȑن یكون ٬ن ȑلضروري وȑ¢جھزة ٬ثل أجھزة ق۷ҟس ȑلضغط وȑلتꞒف¥ إلى وجوꞒ ٬شكٞ₢ تسرب ẇشكل  في بع

 .Κلوقȑ في نهفس ꞒǑȑ٬ن جھ۷ز و ȑستخꞒام أكثر 

Ꞓلҟل ȑخت۷ҟر أجھزة ȑلكشف عن ȑلتسرب وفق۷ ل¤روف¦ ٬عҟنه₢  7.2

ھҟٞزوȑ ꞒلجꞒول أꞒنه۷ه نهẇذه عن كҟفȑ ₢ҟخت۷ҟر نهو§ ȑلجھ۷  ҟز و¤روف تشغ.

ȑ¢جھزة وꞒ¢ȑوȑ Κȑلتي ٬ҟكن  ٬تى نهستخدم ȑلجھ۷ز أو ȑꞒ¢ȑةɍورة ȑلجھ۷ز أو ȑꞒ¢ȑةȑسم ȑلجھ۷ز أو ȑꞒ¢ȑة
٬شترك ȑستخ٬ȑꞒھẇ ۷شكل 

ȑ ۷ɍلس٬ع  ع
₢ҟ٬یك۷نهیك ȑل

 Ǒب إذ¯Κ۷لǑ انه₢ منهطقةẇ
ٞ اخ۷صا̄  وفة و۷¯ی ɍ̄م

وق₢ ǑلمΚح . 

 Ǒب إذ¯Κ۷لǑ انه₢ منهطقةẇ
ةٞ ؛ قم باجǑ̄ء   ٞ غی̄ مح
مΚح أولي من خلال  
Ǒ٬ء  Ǒلإ۷Κماع إلى Ǒلأج
Ǒلمҟẇوفة من Ǒلخط  

ẇ̄ینووصلا₢ ۷ҟلمǑ
₢ǑٞǑٞɍلǑلمحابس.... وǑو

 انهكẇبإم  ٞ Ǒٞȑ ۷ΚǑخǑٞم 
) في فحوص ǑUFMلألΚǑ̄۷ونهیك( 

 stop cockأو  Ǒstep testل
ٞ  مقاطع خطوط  Ǒلمیاه  ی ٞ وذلك ل۷ح

ȑلى  وǑلمنهاطق  ٞ ۷ح۷وي  Ǒل۷ي ق
. Κ۷¯یبا₢ مح۷ملة

۷٬یكرفون   جھ۷ز ȑل
ȑ¢رضي 

 انه₢ منهطقةẇ في حال
وفة و۷ح۷اج   ɍ̄ب م¯Κ۷لǑ
قٞیق لمẇان ٞ Ǒل ی ٞ إلى Ǒل۷ح

ǑلΚ۷¯ب.نهقطة

 ي أوليɍمΚ حΚنهك ۷نهفیذ مẇیم
ȑصا ǑلΚمع قبل ۷ΚǑخǑٞم   با۷ΚخǑٞم 

Ǒلمایẇ¯فون Ǒلأ¯ضي وذلك ٬ جꞒا
ةٞ ǑلمΚح . لاخ۷صا̄ م

٬وقع    ꞒҟꞒǑجھ۷ز ت
٬وȑسҟر  خطوط أو 

۷ҟ٬ه ȑل

يΚاΚل أẇҟ م ب ٞ یΚتخ
قیق لخط  ل ٞ ٞ Ǒلموقع Ǒل یٞ ۷ح

ة Ǒلمیاه قبل  أو ماΚو̄
ҟطة  ȑن  ۷نهفیذ أنه Ǒلҟẇف 

ǑلΚ۷¯با₢ باΚتخǑٞم 
وǑ ₢Ǒٞلأخ¯ى.  Ǒلأ

 لمیاهǑ موقع خط ٞ یٞ تح
  ٞ Ǒٞȑ ẇ̄یب  و۷

ȑلى Ǒلخط   ǑلألΚǑ̄۷ونهیك 
فوق Ǒلخط   قبل Ǒلحف̄

ȑنهھ .  وǑلҟẇف 

  ٬ قبل ۷ح۷اج إلى ۷ΚǑخǑٞم  ذǑ ǑلجꞒا
٬ Ǒلمایẇ¯فون   ۷ΚǑخǑٞم جꞒا

Ǒلأ¯ضي. 
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ȑ¢جھزة وꞒ¢ȑوȑ Κȑلتي ٬ҟكن  ٬تى نهستخدم ȑلجھ۷ز أو ȑꞒ¢ȑةɍورة ȑلجھ۷ز أو ȑꞒ¢ȑةȑسم ȑلجھ۷ز أو ȑꞒ¢ȑة
٬شترك ȑستخ٬ȑꞒھẇ ۷شكل 

جھ۷ز ق۷ҟس ȑلتꞒف¥  
٬Ǒ٬ول  ȑل

(ȑ¢لترȑسونهҟك) 

 م ل۷نهفیذ فحص ٞ ی۷Κخ
 stopو  Ǒstep testل

cock  ٞ یٞ Ǒلمنهطقة لتح
ȑلى   ٞ ۷ح۷وي  Ǒل۷ي ق

أو وصلا₢ میاهΚ۷¯یب
غی̄ قانهونهیة و ذǑ یẇون 

٬ة  Ꞓم أجǑٞتخΚǑ قبل
ȑن ǑلΚ۷¯ب   Ǒلҟẇف 

Ǒلأخ¯ى.

م •  ٞ لΚمع Ǒلمیẇانهیẇیة ȑصا ΚǑǑتخ
ٞ stop cockخلال فحص Ǒل  ɍوب

ٞ منهاطق ǑلΚ۷¯یبا₢ Ǒلمح۷ملة  ی ٞ ۷ح
. step testخلال فحص Ǒل 

٬سجلاȑ Κلضغط 
₢ҟلرق٬ȑ

 ض¡وطا₢  قیاس
Ǒلمیاه في منهاطق 

فة Ǒلیة   ɍ̄مخ۷لفة وم
ٞ في   ٬و وǑوقا₢ Ǒل۷

Ǒلمیاه في ۷لك 
Ǒلمنهطقة

  ǑذǑ فة في ما ɍ̄م
ẇانه₢ Ǒلمنهطقة 

ل۷حΚین بحاجة 
ٞ بالمیاه  ٬و .Ǒل۷

  ٞ Ǒٞȑ ȑصا ǑلΚمع Ǒلمیẇانهیẇیة و
) ǑUFMلألΚǑ̄۷ونهیك (

ي لاستخȑꞒم أجھزة ȑلكشف عن  ٞ ҟɍ ٬كن ȑلرجو§ ȑلى ȑلꞒلҟل ȑلتف ҟ̈Ꞓلف۷قȑ
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Abbreviation: 

JSC-JWV: Joint Service Council Jenin Western Villages 
JM: Jenin Municipality 
MoLG: Ministry of Local Government 
PA: Pilot Area 
PPWM: Prepaid water meter 
PSI: Palestine Standards Institution 

Technical Specification of PPWM (PWA, MoLG, PSI): Technical Requirements and Specifications for 
Supply and / or Installation of Prepaid Potable Water Meters System, Version 3, June 2017. 



1 

Prepaid water meter (PPWM) system 

(1) Technical Specification of Prepaid Water Meter (PPWM) 
The official technical specification for PPWM was prepared by an official and authorized technical 
committee formed by the Minister of Public Works and Housing according to the recommendations of 
the Permanent Ministerial Infrastructure Committee. These technical requirements and specifications 
shall be followed as a reference for the procurement of the PPWM system.

“Technical Requirements and Specifications for Supply and / or Installation of Prepaid Potable Water 
Meters System, Version 3, June 2017” (Technical Specification of PPWM (PWA, MoLG, PSI))

(2) PPWM system overview
The prepayment environment will be made up of the following equipment and components:
 The metering device, this includes the user interface for the loading of credit and other data. The 

metering device must be securely mounted to prevent tamper.
 The credit and data transfer device: token
 The vending station, specifically the hardware, software and interface to the token
 Flexible and user defined reports from the software to allow reporting on all aspects of the system 

and the consumer consumption and spend. Trend analysis must form part of the reporting options.

The PPWM system consists of metering, dispensing (vending), and credit-loading components. The 
customer purchases a specific amount of water at the vending station by charging their PPWM cards. 
This purchased (credited) water is registered into media (token), and the payment for credited water will 
be automatically transmitted to the customer database in the center of billing system. Vending stations 
(sale points) are established at the most accessible points with flexible hours for customer to
conveniently charge their cards. 

P-1: PPWM installed at household P-1: PPWM installed at household P-3 Inter a card (token) 
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P-4 Database computer P-5: Dispensing equipment at 
Vending station  

P-6: Server (Data transmission 
equipment to existing financial 
system)

PPWM is divided into two parts: 1) attachment of prepaid system (electrical part) and 2) measurement 
part (regular meter) as shown in following photos. 

P-7: Top view of PPWM P-8: Side view of PPWM P-9: Bottom view of PPWM

The prepaid water meter software can be integrated with the service provider’s accounting and financial 
software. The system also supports the use of hand held units to program and interrogate the metering 
devices in the field. The hand held unit is able to perform the same functionality as the software provided 
that is used for the metering device data up/down loads.  

(3) Functions 
The followings are typical functions of the PPWM. For description of these functions, refer to Technical 
Specification of PPWM (PWA, MoLG, PSI). 
 Reserve (spare credit) 
 Low credit alarm, message or warning
 Friendly credit 
 Tariff setting  
 Consumption limit 
 Tampering alarm or lock 

(4) Reporting and Information 
The database is accessible via standard SQL-based report writing tools like Crystal Reports for the 
management. The system provides the respective data to generate automatically monthly reports 
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separated for the predefined supply areas.
 Quantities consumed per tariff step. 
 Quantities consumed per month per (a) village, (b) vending station, (c) customer 
 Credit purchased (NIS/month) per (a) village, (b) vending station, (c)  customer 
 Credit consumed (NIS/month) per (a) village, (b) vending station,  (c) customer 
 New customer connected per (a) village, (b) vending station 
 Cancelled contracts from customer 
 No credit purchased within the month, customers per (a) village, (b) vending station 
 Abnormal user behavior (low or high consumption) 
Source: Technical Specification of PPWM (PWA, MoLG, PSI)

(5) Prepaid electricity meter
In electricity supply sector, prepaid electricity meter has been quite popular in Palestine and Jenin also 
adopted prepaid electricity meter. The customer is familiar with its system, and is not reluctant to 
purchase electricity credit. The suppliers of PPWM system started electricity and has participated in the 
water supply sector. Therefore, they are familiar with installation and commissioning, maintenance of 
prepaid system.

Comparison between the existing meter system and the PPWM system

2.1. Improvement of the current issues and challenges of the existing billing and collection 
system without introduction of PPWM

The main issues and challenges of the existing billing and collection system in Jenin Municipality are 
categorized as below. Issues and challenges related to the existing billing and collection are listed in 
Table-1. 

(1) Meter reading 
(2) Billing and collection
(3) Illegal connection
(4) Debt increase and repayment
(5) Owner
(6) Human resources
(7) Collection from refugee camp
(8) Water supply condition 
(9) Response by municipality
(10) Interference by other parties/departments

The countermeasures to improve the existing system in order to solve the issues and challenges are given 
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in the same table. For this purpose, many measures are required to be taken to solve the issues such as 
development of capacity of human resources and its related training, strengthening of human resource 
management and enforcement of regulations, transportation means (vehicle), introduction of additional 
section/unit, protection for readers and collectors from customers, awareness activity for customers, etc.  
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Table 1: Issues and challenges related to Existing Billing and Collection and improved conditions and improvement potential by introduction of 
PPWM 

Category of 
issues Issues Challenges  Countermeasures in existing system 

Improved conditions 
by introduction of 

PPWM

Improvement potential by 
introduction of PPWM 

1.Meter 
reading  

Careless customers: water meter is 
dirty, hidden between grass 

There are some risks like insects and 
snakes especially in the summer, it’s 
not easy to read  

Send an alert to the customer to 
change the location of meter, if he 
does not responding send to him a 
penalty. 

No reading activity  
on site (set in right 
location to 
periodical check of 
PPWM)

Yes, because no reading is 
required. 

Water meters inside home  
Difficult to read it sometimes, easy to 
steal water and difficult to technical 
person to check 

Transfer meters from inside to outside, 
any new customer should be the 
meters outside of home 

Location of water meter is in a 
high level. Difficult to read and some risks.  

Modifying the procedures and request 
from customer to install the water 
meter at a suitable location.

Put a dog around water meter to 
prevent reader of read. 

Can’t read water meter, and in this 
case customer can steal water by 
illegal connection. 

Put a penalty and punishment for those 
whom use this way.  

Location of meters and some 
meters closed.  Readers can’t read meter.  

Using the penalty for any customer 
hides water meter, and install meter in 
clear location from the beginning

Without car especially when they 
back to the municipality. 

More time and efforts, and paying 
transportation cost from their pocket 
when they back. 

Availability car or more by 
municipality.  

No reading and 
collecting activity.  

No supervision or check on readers 
in the field 

Estimation current reading by reader 
without going to water meters 
locations. They copy past readings and 
write new reads in estimation, they 
read water meters sometimes with 
error. 

 Assign Field Supervisor No reading activity 
on site.  

Yes, because of no reading 
activity on site, no 
supervisor for readers is 
required. 

2. Billing 
and 
collection 

No protection for readers and 
collectors from municipality  

They do not care about getting the 
results or not. They protected them 
themselves through non-collide with 
customers 

Take a design for that and using 
punishment and penalty to whom harm 
municipality employees.  

No billing activity 
on site. 

Yes, because no collection 
on site is required and no 
billing data is input 
manually. Billing has no or 
fewer mistakes. No 
protection from customers.
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Category of 
issues Issues Challenges  Countermeasures in existing system 

Improved conditions 
by introduction of 

PPWM

Improvement potential by 
introduction of PPWM 

Late submission of list of the read 
water meter by readers 

To delay updating the customer 
database with the month's read water 
meter and this could delay the billing 
printing and delivery  

Customer Service Section (C.S) 
clarifies the work schedule of the 
readers and workflow and implement 
firmly. 

No billing activity. 
No input data or less 
bill printing is 
required. 

Need for print machine  
They have to go to other place in the 
municipality to copy any paper, it 
takes too much time 

Buy print machine 

Collectors don't have enough will 
to collect water tariff, there is no 
punish policy in the municipality 
and no efficiency 

Lack of collection  
Give rewards and motivations to 
collectors and at the same time use 
punishment. 

No collecting 
activity on site. 

No clear policy for collection from 
municipality.  Confusion in work and random work. Clear policy from municipality and 

should be applicable. 

Collectors under pressure from J.M 
to collect more money  

There is no motivations to collectors to 
collect more money, collection rate 
still the same each month 

Give them percentage on collection or 
bonus 

Objection to invoice value from 
customers when collector deliver to 
customers

Non-continuity in distributing the 
invoice to the person who objected 

Water availability, make sure the water 
meters works. and customer has water

Not receiving and expelling 
collector sometimes   Can't deliver the bills  

Providing enough water to customers, 
because if the water available and 
customer use it, it’s normal to get a bill 
and pay.  

Sometimes the amount which paid 
from customer is not deducted 
from his accumulated credit 
balance

Expanding the gap between citizens 
and municipality and distrust of the 
municipality 

More control over the accounting 
section. and keep all receipts which 
customers received it from the 
municipality.

3.Illegal 
connection 

J.M not respond when readers or 
collectors inform about any cases 

Continuous steal water and water 
losses  

Quick response from J.M, raising 
number of technical employees 

PPWM has tamper 
protection function. 

Yes, Illegal connection is 
difficult. PPWM has 
function of warning of 
tampering of connected pipe 
for customer to make illegal 
connection. 

There are no technical teams 
specialized in illegal connections  

More illegal connections but no 
discovery of current illegal 
connections  

Assign more specialized team and 
train them on discovering illegal 
connections   
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Category of 
issues Issues Challenges  Countermeasures in existing system 

Improved conditions 
by introduction of 

PPWM

Improvement potential by 
introduction of PPWM 

Unclear and firmed procedure for 
implementing the already existed 
regulation about illegal 
connections.   

Illegal connections and what exactly is 
the procedure, who are in charge, and 
who manages the whole procedure. 
Continue to steal water through illegal 
connections 

The illegal connection procedure needs 
to be clarified. 

PPWM can reduce illegal 
connection.  

Water meter removed by customers  
Readers cannot read meter, and 
increasing NRW rate, and this issue is 
illegal. 

Conduct field tours on water meters 
location and respond quickly to 
readers feedback and notes  

Removal of meter is 
no water supply or 
no consumption 
data.  

Yes, Illegal connection is 
easy to find. If water meter 
is removed, no consumption 
data is coming to ledger so 
that it is easy to check. 

4.Debt 
increase 
and 
repayment 

Installment boring for debts.   Encouraging customers to non-pay, 
and rate of collection is too low 

Agreement between municipality and 
court to Installment amount in 3 years 
max.  

Collection rate is 
100%.  

Yes, collection rate is 100% 
so that debt does not 
increase. PPWM has debt 
repayment function.  

Non-payment culture Accumulation of debts and lack of 
collection 

Through public awareness campaigns 
and use penalty for whom not pay. 

Not Separate debt to be paid by 
customer through court for the 
amount owed monthly. 

When amount is large, it doesn’t help 
to pay, but when the current bill value 
is low it’s easy to pay 
(Psychologically).

Separate previous debts for the amount 
owed monthly  

High balanced customers pay a 
little amount by from of the total 
debts. 

When they go to the court and judge 
against customer, the decision will be 
pay as customer want. (Convenient 
installment)

Reconsidering in court decisions, and 
take deterrent decisions 

Imaginary debts for some 
customers especially when 
customers are out of the city. 

Accumulation of debts, because 
collector put minimum tariff per 
month.  

Public awareness campaign to tell 
customers whom want to leave the city 
to fill Meter Temporary Stop form. 

Problem in old accounting system, 
when customers get exemption, it 
is not migrated from customer 
account.

Accumulation of debt. Re-analysis of the debt file for each 
customer who received an exemption. 

5.Owner Distributions not fair  

Some customers access water and do 
not. This makes problem for readers 
and collectors when they read water 
meter or delivery bills for complains.   

Reconsidering in water program 
distribution, and find where is the 
problem and solve it.  

Irrespective of water 
supply condition, 
customers have to 
pay water charge to 
consume water.  

Irrespective of water supply 
condition, customers have to 
pay water charge in PPWM 
system according to 
consumption.  
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Category of 
issues Issues Challenges  Countermeasures in existing system 

Improved conditions 
by introduction of 

PPWM

Improvement potential by 
introduction of PPWM 

Ownership of water meter in wife's 
name. 

Often wife no need to do Clearance, 
husband needs it often  Reject any applicant with wife name. PPWM does not 

discriminate owner. 

Irrelevant of owner, 
customers have to pay in 
PPWM system. 

Ownership of water meter in young 
people name, less 20 years. 

In this age no need to pay anything to 
municipality, it easy to don’t pay water 
tariff.  

Select specific age to accept the 
applicant.  

Water meter in the name of died 
person. 

heirs don't care to pay, and no direct 
responsibility for water meter and 
tariff.   

Stop service after owner died and 
transfer water meter in the name of 
any son if they need. 

Some water meters in the name of 
first and second name or third 
name.

Can’t go to the court in this case, court 
needs full name,  

Rename all meters which has first and 
second name, through site visit and 
AlShamel system.

Abandoned houses especially in 
the old city. 

Water meters are damaged and there is 
no one to review. Affects the bill collection rate. 

If PPWM is 
damaged, no water 
supply and no data 
is coming.  

Water meter damage is 
found through data analysis.

Buildings under construction 
which has water meter, in this case 
the owner should be stop the 
Subscription after he finish from 
construction. 

Accumulation of debts, because 
collector put minimum tariff per 
month.  

Tours on new buildings, to remind the 
owner to stop his subscription. 

No consumption 
data is found in 
suspension of water 
meter.  

Suspension of meter use is 
found through data analysis.

6.Human 
resources 

There are not enough readers and 
collectors  

They cannot complete tasks on time, 
and more mistakes 

Increase number of staff through 
transfer some of employees who 
qualified to public services and 
collection unit.

Reading and 
collecting human 
resources are not 
required.

Yes, Mitigate human 
resources needs.  

Inefficient allocation of readers and 
collectors among two sections; C.S 
and the Collection unit 

The relation between the C.S and 
Collection unit is unclear regarding 
managing assignment of the 12 readers 
and collectors.

To officially allocate the 6 readers to 
C.S and the 6 collectors to the 
Collection unit. 

Lack of enough technical persons 
in C.S section 

To maintain, repair, discover illegal 
connections and water meter technical 
problems, etc. 

Assign more technical staff to C.S. 
Introduction of 
PPWM can reduce 
manpower.  

Yes, Reduced man power 
may be assigned to other 
sections, which lead to more 
efficient use of human 
resources.  
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Category of 
issues Issues Challenges  Countermeasures in existing system 

Improved conditions 
by introduction of 

PPWM

Improvement potential by 
introduction of PPWM 

Lack of enough employees  

To help current staff in data entry and 
answers to customers complaints, the 
current staff is not enough to response 
the different needs of customers, this 
slow down the workflow. 

Assign more employees to the 
KATABA division.  

No maintenance for water network 
and network is old. Complaints on 
network.

Continuation of losing water and 
illegal connection.  

Maintenance, solve and follow up 
complaints.  

7.Collection 
from 
refugee 
camp 

Collection rate in Jenin camp is too 
low, its 1% and debts is 7 million, 
and there are 1362 customers in the 
camp.  

Does not contribute to development of 
city's water sector. not help to maintain 
the water network and effected on 
water sector in general 

Install one meter for Jenin camp, and 
Popular Committee in the camp is 
paid. 

Collection rate is 
100% if PPWM is 
installed. .  

Yes, if PPWM can be 
installed in refugee camp.  

8.Water 
supply 
condition 

Depend on private wells. 
No commitment to pay for 
municipality because they have not 
access to municipality water. 

Availability more water from 
municipality.  

Water consumption 
may decrease.  

Water can be supply to more 
customers by reduced water 
consumption.  

Use pump on water meter to pull 
water to the tank 

Water pressure to other customers is 
less than who use pump, in this case 
water does not reach for all customers  

Tours especially at night to discover 
this issue, to discover who use pump 
or not. And prevent them by penalty. 

Water consumption 
may decrease.  

9.Response 
by 
municipalit
y 

No quick response from the related 
section in the municipality. 

Lack of trust between citizen and 
municipality.  

Solve problems and quick response 
and use punishment. 

10. Interferen
ce by 
other 
parties/de
partments

Intervention by the municipal 
council in work, in particular with 
the judiciary 

Weakens readers’ and collector’s role 
and becomes weak, not report any 
illegal issues. 

Not interfere with their work and give 
them financial motives. 

Direct handling by the municipal 
council with customers.  Reduce role of the collection unit Non-interference by municipal 

Council in customers issues 
Other departments sometimes 
enforce personal interests to C.S; 
for example, recommend 
accelerated procedure for a friend 
customer   

Such personal interests slow down or 
interfere the daily activity schedule of 
C.S. 

C.S just simply needs to be firmer 
about its schedule and reject such 
personal interest request. 

Source: Compiling from Baseline Survey Report, February 2018, JICA Expert Team
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2.2. PPWM system and improvement of the billing and collection issues 
With introduction of PPWM, the exiting billing and collection conditions will be changed. The table 
below summarizes the conditions/activities after introduction of PPWM and improved degree of issues 
and challenges after introduction of PPWM. As can be seen in the table below, most of the issues and 
challenges could be solved or mitigated by introduction of PPWM, except response by municipality and 
interference by other parties/departments.  

Table 2 Role of PPWM in solving the existing billing and collection issues  

Category of Issues Conditions/activities after introduction 
of PPWM 

Improved degree of issues and 
challenges after introduction of 

PPWM
(1) Meter reading   No reading activity on site. 

(However, meter is to be set in right 
location for periodical check of 
PPWM.)

 Improved. All meter reading issues 
can be solved. No supervisor for 
readers is required. 

(2) Billing and 
collection 

 No billing and collection activity on 
site. 

 No input data manually nor bill 
printing is required. 

 Improved. All billing and collection 
issues can be solved. Billing has no 
or fewer mistakes. No protection of 
readers and collectors from 
customers is required.

(3) Illegal connection  PPWM has tamper protection 
function; avoiding tampering of 
connected pipe for customer to make 
illegal connection. 

 Removal of meter by customer results 
in no water supply or no consumption 
data. 

 Improved. Illegal connection will 
be reduced using tamper protection 
function.  

 Improved. It is easier to find illegal 
connection. If water meter is 
removed, no consumption data is 
coming to ledger so that it is easy to 
check.

(4) Debt increase and 
repayment  Collection rate is almost 100%.  

 Improved. Collection rate is 100% 
so that debt does not increase. 
PPWM has debt repayment function. 

(5) Owner  Irrespective of water supply 
condition, customers have to pay 
water charge for water consumption. 

 PPWM does not discriminate owner 
characteristics. 

 If PPWM is damaged, no water 
supply and no data are coming.  

 No consumption data is found in 
suspension of water meter.

 Irrespective of water supply 
condition, customers have to pay 
water charge according to 
consumption in PPWM system.  

 Improved. Water meter damage is 
found through data analysis. 

 Improved. Suspension of meter use 
is found through data analysis. 

(6) Human resources  Human resources and training for 
reading and collecting are not 
required. 

 Introduction of PPWM can reduce 
manpower. 

 Improved. Human resources needs 
are reduced.  

 Reduced man power may be 
assigned to other sections, which 
lead to more efficient use of human 
resources.

(7) Collection from 
refugee camp

 Collection rate is 100% if PPWM is 
installed.  

 Improved if PPWM can be installed 
in refugee camp. 

(8) Water supply 
condition   Water consumption may decrease as 

customers become more aware of use 
of water.  

 Improved partially. Water can be 
supplied to more customers by 
reduced water consumption and give 
more stable supply condition. 

(9) Response by the 
Municipality 

 Irrespective of the existing system 
and with PPWM system, this should 
be improved. 

 Same condition as the existing meter 
system. 



7 

Category of Issues Conditions/activities after introduction 
of PPWM 

Improved degree of issues and 
challenges after introduction of 

PPWM
(10) Interference by 

other 
parties/departments

 Irrespective of the existing system 
and PPWM system, this should be 
improved. 

 Same condition as the existing meter 
system. 

2.3. PPWM system and changes in the billing and collection procedures 

Some of the works of the Customer Service Section of the Water and Wastewater Department (WWD) 
and the Collection Unit would be reduced or removed after using of the PPWM though some other work 
would be added to manage the PPWM system including: 
(1) Removed/Reduced procedures 

 Procedures for re-connection/absent customers (reduced workload)  
 Meter reading and billing (removed) 
 Court case procedure for unpaying customers (but will remain only for previous debts and 

discovered illegal connections) (reduced workload) 

 Procedure for illegal connection (reduced workload) 
 Reduce JM’s clearance procedure by removing water dues (but will remain for PPWM 

customers with previous debts) (reduced workload) 
(2) Remained procedures 

 New application (same workload) 
 Customer service and complaints (reduced workload) 
 Transfer water meter place/ownership (same workload) 

(3) New procedures 

 Monitoring PPWM performance, PPWM maintenance, and repair 
 Monitoring credit purchase sites/vendors/offices 
 Training of the software, maintaining the PPWM management system and data 

2.4. PPWM system and changes in the workload  

Comparison of requirement of improvement with continuous use of existing meter system and workload 
with introduction of PPWM by process is summarized below.  
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Table 3 Comparison of improvement of billing and collection procedures with the existing 
system and with the PPWM system 

Procedures 
Within the existing meter system Workload with introduction of 

PPWM  Current 
workload Improvement needs 

(1) Connection/disconnection, meter reading, billing, collection
1. New application  Low To be improved Same as the existing meter 

system
2. Installation of water 

meters
Low Same (by customer) Same (by municipality in most 

case)
3. Re-connection /absent 

customers
Low Needs improvement. Reduced 

4. Meter reading  High Needs significant 
improvement.

Removed 

5. Billing  High Needs significant 
improvement.

Removed 

6. Collection High Needs significant 
improvement.

Removed  

7. Management of 
collection offices 

Low  Collection offices and other 
payment modes may be 
required.

Monitoring limited credit 
purchase sites/vendors/offices  

(2) Finding illegal connection and debt recovery 
8. Finding illegal 

connection  
High Needs significant 

improvement. 
Reduced (PPWM has illegal 
coercion alert system and 
accurate data to find illegal 
connection) 

9. Maintaining data 
management system and 
data analysis 

Mid Needs significant 
improvement. 

IT integration will be made by 
outsourcing. Data management 
training for PPWM system is 
required.  

10. JM’s clearance 
procedure by removing 
water dues 

Mid Needs significant 
improvement. 

Reduced/Removed (will remain 
for PPWM customers with 
previous debts)

11. Court case procedure for 
unpaying customers  

Low Needs significant 
improvement. 

Reduced/removed (will remain 
only for previous debts and 
discovered illegal connections)

(3) O&M of the system
12. Meter maintenance, 

repair, replacement 
Mid Improved regular meter 

maintenance is required 
Meter part is same maintenance 
as existing meter system. 
Electrical parts are to be 
maintained additionally.

(4) Customer service
 Customer service Mid Needs significant 

improvement.
Same as existing meter system 

 Complaints management Mid Needs significant 
improvement.

Same as existing meter system 

 Transfer water meter 
place/ownership

Mid Needs improvement. Same as existing meter system 

With introduction of PPWM, the high workloads (listed in table above) will be removed or reduced. In 
particular, meter reading, billing, and collection workloads are higher and would be removed with 
PPWM system. Furthermore, the workload of the procedure for illegal connection is reduced.  

On the other hand, workload of the following new procedures related with PPWM increases:  
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 Training and operation of the software, maintaining the PPWM management system and data  
 Meter maintenance of electrical parts (outsource by supplier) 

Meter maintenance of electrical parts will be made by outsourcing and operation of the software and 
maintaining the PPWM management system and data is carried by one staff in other service providers 
such as JSC-JWV and Aqraba. 

2.5. Benefits of Introduction of PPWM 

1) With PPWM there would be no need for regular meter readings and collections. The staff could 
work for other duties after training.  

2) JM could benefit with updated customer database for the pre-paid customers.  
3) Easier detection for illegal connections through the PPWM management system, the purchased 

credit/history, and PPWM location outside of the houses.  
4) No need to print bills; save time and human resource 
5) Less complaints from customers regarding miss-reading, no-readings, or bill issues 
6) No pressure on JM on collection rate by advance payment of the PPWM 
7) Reduce in number of court cases for high due amounts 
8) Higher accuracy of data on water consumption and customer information 
9) Decrease in water consumption and increase in water availability over time 
10) Increase in number of subscribed customers if JM is generally successful in PPWM system 
11) 100% of bill collection and increase in water revenue 
12) Ownership of water meters by JM and better control on the meter functions 
13) Higher customer satisfaction and change in public attitudes toward payment of water if the entire 

pre-paid management system works properly.  

2.6. Advantage and disadvantage of PPWM  

Advantage and disadvantage of PPWM for both JM and the customers are summarized in table below. 
The PPWM system has many advantages for Jenin Municipality but less disadvantage including initial 
cost of PPWM. For customer, water supply condition may improve and water charge will be reduced.  
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Table 4 Advantage and disadvantage of PPWM for both Jenin Municipality and the customers 
Jenin Municipality Customers

Advantage   Almost 100% collection ratio and increase 
in water revenue 

 Collection of part of the previous debt. 
 Reduce of NRW (illegal connection)  
 No need for regular meter reading/bill 

collection 
 No reading error and input error  
 Higher accuracy of data on water 

consumption and customer information 
 Easier control and decrease in illegal 

connections and leakage  
 Reduce in workload 
 Save the salaries of readers and collectors 
 Ownership of water meters by JM and 

better control on the meter functions 
 Easier customer management system with 

PPWMs 
 Higher customer satisfaction and change in 

public attitudes toward payment of water 
 Decrease in water consumption, increase in 

water availability over time, and supply to 
more customers. 

 Reduction of consumption and deferral of 
the investment of water supply facilities.  

 Long-term rationalization of consumption

 The customer is more conscious about 
water consumption, resulting in reduction 
of water consumption and water charge.  

 Payment of water charge by correct meter 
consumption 

 Decrease in water consumption, increase in 
water availability over time, and supply to 
more customers. 

 The capital cost required for upgrade the 
facilities would be decreased or upgrading 
can be deferred. Deferral of the investment 
of facilities eases water tariff increase. 

 In many cases, water meter is installed by 
waterworks for free.  

Disadvantage  Initial cost for PPWM 
 Use of new software and its training 

 They have to pay water cost in advance.  
 They have to go and buy charge to vending 

machine.  
 Customers of unwilling to pay bill have to 

pay. 

2.7. Risk of PPWM system 

The following risks are identified through the PPWM study of the other water providers in the West 
Bank.  
 Introduction of PPWM without any service improvement may provoke a protest among customers 

(though 65% of the sampled residents in Pilot Area-1 (PA-1) were positive towards PPWM). 
 New pre-paid water meter gives more accurate reading and the new bill amount may be thus more 

than the previous bills or also there is the case less than the current bills. In the case of more than 
the current bill, customer may protest against meter. 

2.8. Conclusion and recommendation 

Introduction of PPWM gives lots of benefits to Jenin Municipality. Once PPWM is introduced, the 
existing laborious meter system, which needs to do a lot of improvement, become less laborious system 
without monthly meter reading, billing and collection. The collection ratio will become nearly 100%, 
which indicates debt would not be accumulated and the related work load is cut down. With PPWM the 
revenue will increase, although operation of software, maintaining PPWM management system and data 
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is required, which is not high work load and even small service provider of Aqraba can manage it. 

The main concern is introduction of PPWM might provoke a protest among un-willing customers 
although 65% of the sampled residents in PA-1 were positive towards PPWM but yet 35% were not 
positive towards PPWM which should be taken into consideration for public awareness activities. 

As a result of the comparison of improvement of existing meter system and PPWM system, introduction 
of PPWM system is recommended by minimizing foreseeable risks that customers are against the meter.

Type of water meter 
3.1. Type of water meter currently installed
The current status on meter types applied in large towns in Palestine is summarized in the table below.  
Selection of meter type depends on the ownership. According to this table, volumetric and velocity are 
both popular.

Table 5 List of meters status in large towns in Palestine

Municipality and utility 
Name  Meter type Status of the 

ownership 

Current water supply 
condition (Rationing 

or 24 hrs)

Responsibility 
of meter 

maintenance

1. Bethlehem (WSSA: 
water supply and 
sewerage authority) 

Volumetric Dual ownership Rationing WSSA 

2. Jenin Municipality Velocity Customers Rationing customers 

3. Jericho Velocity Customers 24 Municipality 

4. JWU: Jerusalem 
Water Undertaking 
(Ramallah and Al-
Bireh, Jerusalem)

Volumetric Jerusalem Water 
undertaking Rationing JWU 

5. Qalqulliya Velocity Customers 24 Municipality 

6. Salfit Volumetric Municipality 24, but summer not 
enough Municipality 

7. Tubas (Joint service  
council)

Volumetric, 
Velocity 

Joint service 
council 24 Joint service 

council 

8. Tulkarm Velocity Customers 24 hours Municipality 

9. Hebron Volumetric, 
Velocity Municipality Rationing Municipality 

10. Nablus volumetric Municipality Rationing Municipality 
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3.2. Ownership of water meter 

Ownership of water meters should be considered to change from customer to the service provider. 
According to the meter readers, they have faced difficulty in meter reading; meters are installed at too 
high places, too dirty to read, dogs are placed by customers near meters, etc. Also, the water provider 
cannot select the types of meters if owned by customers. According to the Water Department of Tulkarm, 
they tried to replace the water meters from velocity to more accurate volumetric, but the customers had 
rejected. If the ownership of water meter is by the service provider, meters can be selected by service 
providers and installed at right places to read and maintain any time.  

3.3. Main issues on type of water meter  

Three types of water meter are compared in the Baseline Survey Report. The followings are the main 
issues to be considered when deciding on the specifications of the water meter: 

(1) Suspended particles in water 
The source of water in Jenin is ground water which usually contains small sand particles. Volumetric 
type of meters is jammed by small particles in water. Ultrasonic type of meters is least affected by 
suspended particles as they have a clear passage of water without any obstruction.  

(2) Water hardness 
Ground water is generally higher hardness. The ‘Report of Diagnostic Study’ states that the hardness of 
various sources of water supplied in Jenin is in the range of 360 to 450 mg/L as CaCO3. This is higher 
than the average. Volumetric type meters are affected more due to the hardness as calcium deposits on 
measuring chambers reduces measurement accuracy.  

(3) Air in water 
Giving that the water supply in Jenin is intermittent, when the supply starts each time the air trapped in 
the pipe during no-supply time flows to taps before the water. This air can rotate the turbine of velocity 
type meters which then count the air as water, and also volumetric type may count air. After some time, 
the initial air-only situation may change to air-water mix. Ultrasonic meters do not measure air but they 
also do not measure water as long as the water contains air bubbles. It is not confirmed if volumetric 
meter measures water mixed with air bubbles.  

(4) Low flow measurement 
If customer has overhead tank, to which water is directly supplied from the distribution pipe without 
ground tank and the flow is controlled by float valve, a very low flow likely occurs when water is used 
at the house. In this case, it is better to have a water meter which can accurately measure flow as low as 
possible. Ultrasonic meter is the most accurate.  
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(5) Installation position
Finding horizontal installation position is sometimes difficult in crowded areas thus water meters which 
can be installed in any position will be preferable compared to ‘horizontal only’ models. Velocity type 
meters are generally ‘horizontal only’ where as volumetric or ultrasonic types can be installed in any 
position.

(6) Installation record
Ultrasonic has been never utilized as customer meter in Palestine, which thus needs more experience in 
the actual field.

(7) Conclusion and recommendation 
Both velocity and volumetric meters have disadvantage in intermittent ground water supply. Ultrasonic 
meter may be the best choice but it still has uncertainty of functionality in intermittent supply of water 
when water flow contains air bubble. To verify the functionality of ultrasonic type, field experiment of 
ultrasonic type along with velocity and volumetric water meters should be made in Jenin water supply 
service area.

Sustainability Check of PPWM

4.1. Financial sustainability
Financial sustainability or feasibility for introduction of PPWM is checked by financial cost and benefit 
analysis.  

(1) Billing and revenue data in 2017

Item Subscribers
(Customer) Total bills Total bill 

revenue

Total bill 
without 
revenue

Collection 
ratio

(NIS) Nos. NIS/year NIS/year NIS/year %
Total subscriber in 2017 10,220 7,393,416 2,820,888 4,572,528 38.2
Refugee Camp 1,409 1,104,650 205,259 899,391 18.6
Other areas except Refugee Camp 8,811 6,288,766 2,615,629 3,673,137 41.6

(USD) Nos. USD/year USD/year USD/year %
Total subscriber in 2017 10,220 2,121,910 809,595 1,312,316 38.2
Refugee Camp 1,409 317,035 58,909 258,125 18.6
Other areas except Refugee Camp 8,811 1,804,876 750,686 1,054,190 41.6

Exchange rate: NIS= 0.287US$
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(2) Cost data 
Item Unit Cost 

The unit price of PPWM including meter box and installation) 
Installation cost : 5 USD/meter (assumption) USD/meter 170 

Accessories (server, software, handheld) USD/set 10,000 
Accessories (5 bending machines) USD 10,000 

(USD2000/setx5)
Meter maintenance cost USD/meter/yea

r 5 

Average salary of JM employee NIS/month 2,780 
Exchange rate: NIS= 0.287US$ 

(3) Financial costs and benefits analysis  
1) Financial costs and benefits 
Financial feasibility is analyzed by benefit-cost ratio (BCR), net present values (NPV), internal rate of 
return (IRR) and payback period (PBP) with the following costs and benefits in addition to estimated 
financial benefit-cost value. Payback period (PBP) indicates how many years are required to recover 
initial cost from increased revenue. 

Financial item Contents Calculation
Financial revenue Additional revenue and 

saved costs with 
PPWM 

- Increased revenue (100% collection ratio for the current year 
bill with PPWM) 
(the collection of past debts is neglected.) 

- Saved personal cost (meter reader and collector)  
(8 among 16 of existing Meter Readers and Collectors are 
assumed to be reduced and the rest to be Meter Technicians 
and Pre-charging Attendants with 100% PPWM replacement)

Financial costs  Additional costs with 
PPWM

- Initial cost for introduction (PPWM system costs) 
- Operation and maintenance cost of PPWM system

Saved personal cost calculation (=financial beefit): 
The personnel cost that can be saved by the introduction of PPWM is expected to be: 
 Meter Readers and Collectors: 8persons*2,780NIS/person/month*12months 

= 266,880NIS/year 
 Auditor and Sub Cashier: 2 persons*2,780NIS/person/month*12months 

= 66,720NIS/year 
 Total: 333,600NIS/year

Increased revenue calculation (=financial benefit) : 
The increase of revenue per year in 2017: Total billed amount for 2017 (7,393,000 NIS) - Collected amount for 
2017 bills (2,820,000 NIS) = 4,573,000 NIS/year (100% collection for the current year bill) 

2) Assumptions 
 Bill collection ratio: 100% after PPWM introduction (refer to other waterworks such as JSC-JWV 

and Aqraba)  
 Assumed project period: 8 years of use of PPWM system  
 Initial cost: Paid by Municipality (PPWM is installed by the JM and the owner of meter will be JM)  
 Water consumption reduction per customer: 10% after PPWM system 
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 Additional revenue from unpaid customers is reduced by 10%.  
 Revenue from current paying customer is decreased by 10%. 

 Free O&M costs of PPWM system: 3 years 
 NPV discount rate: 10% 
The calculation sheets are given in Table 6.  

3) Analyzed case 
The following two cases are analyzed.  

Case Contents 

1 Meter replacement of all customers with PPWM 

2 Meter replacement of all customers except refugee camp with PPWM 

(4) Summary of results 
In both cases, the PPWM project has very high net present value and internal rate of return, and short 
payback period thank to expected huge increased water revenue. Therefore, the projects have good 
financial feasibility. The part of the retained earnings shall be utilized for future replacement or 
improvement of PPWM. In addition, other service providers use debt recovering program of PPWM, 
which is additional revenue to JM.  

Case Contents 

Annual 
financial 
benefit-

cost (USD)

Average 
annual 

financial 
benefit- 

cost (USD)

Internal 
rate of 
return 
(IRR)

Payback 
period 
(PBP) 
(years)

Discounted 
(10%)  

Benefit/ 
cost ratio 

(BCR) 

Total net 
present 
value 

(NPV) for 
8 years 
(USD) 

1 Meter replacement of all 
customers with PPWM 943,638 565,790 53% 1.86 1.44 2,377,960

2 
Meter replacement of all 
customers except refugee 
camp with PPWM 

725,697 416,068 46% 2.09 1.19 1,695,237
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Table 6 Financial benefit cost analysis calculation sheet for PPWM replacement  
Meter replacement of all customers with PPWM USD Consumption decrease -10%

Sq No. Year Benefit -Cost

Initial cost O&M Total Personnel
saving

Increased
revenue  from

unpaid
customers

Total

Increased
revenue  from

unpaid
customers

Decreased
revenue from
current paying

customer

1 2020 878,700 878,700 0 0 0 -878,700 0 -878,700
2 2021 878,700 878,700 95,743 656,158 751,901 -126,799 686,285 141,044 -333,459
3 2022 0 95,743 1,312,316 1,408,059 1,408,059 1,276,827 282,089 994,738
4 2023 25,550 25,550 95,743 1,312,316 1,408,059 1,382,509 1,276,827 282,089 969,188
5 2024 51,100 51,100 95,743 1,312,316 1,408,059 1,356,959 1,276,827 282,089 943,638
6 2025 51,100 51,100 95,743 1,312,316 1,408,059 1,356,959 1,276,827 282,089 943,638
7 2026 51,100 51,100 95,743 1,312,316 1,408,059 1,356,959 1,276,827 282,089 943,638
8 2027 51,100 51,100 95,743 1,312,316 1,408,059 1,356,959 1,276,827 282,089 943,638

total 1,757,400 229,950 1,987,350 670,202 8,530,051 9,200,253 7,212,903 8,347,248 1,833,577 4,526,321
NPV 10%discount 1,653,102 4,036,455 2,377,960
IRR 79% 53%
Payback period (year) 1.25 1.86
BCR 2.44 1.44

0.1
Meter replacement of all customers except refugee camp with PPWM USD Consumption decrease -10%
Sq No. Year Benefit -Cost

Initial cost O&M Total
Personnel

saving
Increased
revenue Total

Increased
revenue  from

unpaid
customers

Decreased
revenue from
current paying

customer
1 2020 758,935 758,935 0 -758,935 0 -758,935
2 2021 758,935 758,935 82,543 527,095 609,639 -149,296 556,929 130,781 -332,787
3 2022 0 82,543 1,054,190 1,136,734 1,136,734 1,031,315 261,563 769,752
4 2023 22,028 22,028 82,543 1,054,190 1,136,734 1,114,706 1,031,315 261,563 747,724
5 2024 44,055 44,055 82,543 1,054,190 1,136,734 1,092,679 1,031,315 261,563 725,697
6 2025 44,055 44,055 82,543 1,054,190 1,136,734 1,092,679 1,031,315 261,563 725,697
7 2026 44,055 44,055 82,543 1,054,190 1,136,734 1,092,679 1,031,315 261,563 725,697
8 2027 44,055 44,055 82,543 1,054,190 1,136,734 1,092,679 1,031,315 261,563 725,697

total 1,517,870 198,248 1,716,118 577,804 6,852,237 7,430,041 5,713,923 3,328,541
NPV 10%discount 1,427,587 3,167,794 1,695,237
IRR 73% 46%
Payback period (year) 1.34 2.09
BCR 2.22 1.19

Benefit -Cost
by reduced

water
consumption

(10%)

Benefit -Cost
by reduced

water
consumption

(10%)

Financial Benefit by reduced
water consumption (10%)Financial Cost with PPWM Financial Benefit with PPWM

Financial Cost with PPWM Financial Benefit with PPWM Financial Benefit by reduced
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(5) Revolving fund by JICA grant 2000 PPWM 
The trial calculation of use of JICA grant 2000 PPWM as revolving fund was made. The following are 
assumption of calculation.  
 2000 PPWM will be installed in PA-1 to 3 as grant of JICA.  
 The billing and revenue data in 2017 is used as basic data.  
 The bull correction ratio of PA-1 to 3 is assumed as 55%.  
 After installation of PPWM in PA-1 to 3, the bill collection ratio will be improved to 100 % from 

55 %; the corresponding revenue collection increase by 184,359 USD/year as shown in the table 
below. 

JICA 
meter Unit Total bills Total bill 

revenue Total bill not revenue 

2000 NIS/year 1,427,481 785,114 642,366 
USD/year 409,687 225,328 184,359 

USD/year Half of not-revenue 
92,180

 In the calculation, potential water consumption reduction by PPWM is not considered.  
 In the calculation, only additional revenue is considered but additional O&M costs not.   

With these assumptions, some part of additional revenue will be utilized to install additional PPWM in 
the next year. The two cases are analyzed.  
 Case 1: half of the additional revenue 
 Case 2: all additional revenue 

The calculation results are shown in Table 7. If half of the additional revenue is used for PPWM 
introduction in each next years, 7 years are required to install PPWM to all existing customers, 
mathematically. If all additional revenue is used, 4 years are required, mathematically.  

Table 7 Trial calculation of use of JICA grant 200 PPWM as revolving fund 

year 

Case 1: half of the additional 
revenue Case 2: all additional revenue 

Annual increase 
of PPWM

Total number of 
PPWM

Annual increase 
of PPWM

Total number of 
PPWM

JICA PPWM installation 2,000 2,000 2,000 2,000 
1st year 542 2,542 1,084 3,084 
2nd year 686 3,229 1,666 4,750 
3rd year 872 4,100 2,565 7,315 
4th year 1,107 5,207 3,950 11,265 
5th year 1,406 6,613   
6th year 1,786 8,399   
7th year 2,268 10,667   
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(6) Impact of PPWM introduction on financial situation of the Water and Wastewater Department 
(WWD)  

The deficit of WWD in 2016 was 2,984,351 NIS. If PPWM can be installed in all areas (8,811) except 
the Refugee Camp, additional revenue by PPWM will be 3,673,137 NIS/year. With PPWM, surplus of 
688,786 NIS/year will be brought to WWD. 

No. Items 
In 2016

NIS USD
1 WWD revenue total 4,403,809 1,263,893
2 WWD revenue total excluding previous debt to be collected 2,926,439 839,888
3 WWD expense total 5,910,790 1,696,397
4 Deficit (including debt) -1,506,981 -432,504
5 Deficit (excluding debt) -2,984,351 -856,509

6 Additional Revenue by 8,811 PPWM 3,673,137 1,054,190
7 Additional Revenue by 2000 PPWM 833,762 239,290
8 Surplus if 8,811 PPWM is installed (5+6)= 688,786 197,682

(7) Fund raising for project costs  
As the project shows high financial feasibility, especially high annual net benefits (benefit-cost), high 
IRR and short repayment period, the implementation of the project by rending loan from commercial 
bank or private investment is feasible. In addition, donor assistance and the grant from the government 
agency such as the Ministry of Local Government shall be explored for fund for project costs.  

Once introduction of PPWM system is successful in a pilot basis and expansion plan is prepared, donor 
or government agency may finance JM.  

If the fund is not available, the part of increased revenue by JICA 2000 PPWM introduction will be 
earmarked for introduction of PPWM. 

4.2. Social sustainability 

Social sustainability of the PPWM possibly depends on the satisfaction of the customers on the entire 
system including the meter specifications and functions, water availability, and the JM’s management 
of such new system.  

According to the Project’s social survey, generally, the current customer satisfaction is very low in both 
PA-1 and the entire city for JM’s water services especially for the water pressure and water availability 
on daily/hourly/weekly basis. With the PPWM system in place, the customers would expect 
improvement in the JM’s water services and would be disappointed if no tangible improvements follow 
with their advance payment system and this could socially disturb the success of JM in its PPWM system. 
Thus, introduction of PPWM in the PA-1 area as the pilot would not be without challenges. 
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According to the Project’s social survey in the PA-1 area, 65% prefer PPWM which also reflects the 
61% of the bill collection ratio in the same pilot area. This could suggest that those who are already 
paying are also willing to replace their meters with pre-paid (yet if the water availability improves). The 
unpaying subscribers/customers would perhaps present opposition and objections with the PPWM if not 
convinced enough how they would benefit from the PPWM.  

Giving the situation above, the PPWM should be as an option first among those that are already paying 
and/or are willing to replace. This could be a pilot implementation of PPWM and the lessons could be 
learnt for the other PA areas.  

Consideration of low income families (poor families) could also help the social sustainability of the 
PPWM. The Law stipulated that water tariff shall be reduced for poor people, which is identified by the 
Ministry of Local Government (MoLG)/Ministry of Social Affairs (MoSA). This is adopted for both 
regular meter and PPWM. The software of PPWM has this function for calculating reduced tariff. In 
Aqraba, there are 86 social cases (poor families) and water charge is free for these social cases. The 
municipality has such budget. Consideration of social cases should be noted regardless of regular meter 
or PPWM systems.  

The followings are recommendations that could help the PPWM sound socially sustainable: 
1. JM must put efforts to improve water availability in daily/hourly and weekly basis. 
2. There is much challenge to introduce PPWM as the bill collection ratio in Refugee Camp is very 

low (18.6%). Therefore, the introduction of PPWM in the Refugee Camp is deferred after JM 
acquires the required capacity to promote PPWM. Otherwise, a different collection mode should 
be adopted.  

3. Convenient and hassle-free payment methods; properly located charge centers (vending stations) 
with extended service hours and friendly/knowledgeable staff. This service can be outsourced to 
the private sector such as supermarket.  

4. JM must take preventive workflows to eliminate situations that could cause customer complaints 
on the PPWM services and respond to customer complaints and resolve issues as quick and 
properly possible.  

5. Conduct public awareness and involvement activities before and after PPWM system for better 
understanding of the public about the system : 

 Organize public meetings with residents and key community members to explain the prepaid 
system especially the technical specifications and accuracy of the meter devices and the tariff 
and fees of water consumption. Presence of key people (i.e. the city Mayor and council 
members and head of water department, etc.) would help getting positive results of such 
public meetings. 

 Invite guest speakers from areas that successfully implemented PPWM; other municipality 
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or JSC-JWV or Tubas JSC to share their experiences.  

4.3. Technical sustainability 

(1) Type of water meter 
As mentioned earlier, both velocity and volumetric meters have disadvantage in the current water supply 
conditions. Ultrasonic meters may be the best choice but they still have uncertainty how it functions in 
intermittent water supply conditions when water flow may contain air bubble.  

It is necessary to have a pilot test in the real condition of field for ultrasonic meters, comparing the result 
with velocity and volumetric types.  

Box: Pilot test for ultrasonic meter 
The outline of demonstration experiment:  

 Domestic water meters installed: one set of three types (ultrasonic, volumetric, and velocity)
 Duration: 1 to 3 month(s) 
 Locations: 10 households by different water supply condition in the Municipality 

(2) Operation and maintenance of PPWM 
1) Technical Specification of PPWM 
According to the Technical Specification of PPWM (PWA, MoLG, PSI), the supplier will do operation 
and maintenance for the prepaid meters for 5 years. After that, the service provider (the Municipality) 
will do the operation and maintenance as specified below. 

“2.5 Maintenance and after sales services may include, but are not limited to the followings: 
 24 hours - 7 days a week telephonic support 
 Onsite support on request 
 Local support 
 Onsite support for a duration of five years. 
 The Bidder shall sign with the Service Provider agreement concerning the maintenance and 

after sales services after signing the contract. 
 Commitment form shall be filled, signed, stamped and submitted with the offer as required 

according to the attached Form No 1. Original form shall be submitted upon request.” 
(Source) Technical Requirements and Specifications for Supply and/or Installation of Prepaid Potable Water 

Meters System (Ver.3, June 2017 (PWA, MoLG and PSI)) 

As shown in the clause below, the supplier trains the technical people in service providers how to install 
and maintain the meters, how to manage database, etc.  
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“1.14 Training 

The bidder is required to provide on-site training for the installation, commissioning and maintenance 
of all equipment. The bidder must provide a training schedule together with the bid. The training must 
conclude with a test for the training personnel to ensure and verify competence. The training schedule 
will detail the various levels and types of training: this is envisaged to include, but is not limited to, 
training to the following personnel: 

1. Installation technicians: for the installation, commissioning, maintenance and testing of 
equipment 
2. Administrative personnel: for the software application and vending environment 
3. Database and application personnel: for assistance and maintenance of the back office integration

The training will be held in service provider premises. 
4. The training shall cover the following: 
a) three training sessions for the administrative personnel and the database and application personnel
b) three training sessions for the installation technicians personnel.” 

(Source) Ibid. 

2) Maintenance of water meter 
Maintenance of PPWM should be conducted under the responsibility of the service provider. The 
maintenance includes collection of malfunctioned PPWM, replacement from existing one to tentative 
one, cleaning of metering part, maintenance of prepaid card part, check-up of accuracy with using test 
bench, sealing work, and re-installation of the meter. 

The mechanical parts of PPWM require same maintenance as regular meters. The current maintenance 
work of water meters should be improved regardless of PPWM or regular meter. The electrical part of 
water meter is not possible to repair by the service provider and it should be maintained by the PPWM 
provider. The service providers can replace battery only in electrical parts. Therefore, maintenance 
contract is required to maintain the PPWM, especially for electrical parts. PWA recommends making a 
service contract with the supplier on maintenance of PPWM. 

The following is an example of maintenance of PPWM in JSC-JWV: 

- In general, the PPWM deficiency rate is about 1%. Sometimes the sensors get broken.  
- Replacement policy: Replacement of PPWM is free because JSC has such agreement with a 

maintenance company.  
- 2 batteries are inside. The life time will be 10 years but if they charge money more frequently the 

life time will be reduced (8 years or so).  
- No regular calibration. When it is broken it will be checked by a maintenance company in Ajja. 
- Out of 6,000 meters, 10~12 meter/month are needed repair.  
- Spares parts stocked in JSC-JWV are battery, caps, etc. 
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The following are maintenance practices of PPWM in the maintenance center of a PPWM company in 
Ajja, Jenin Governorate: 

- Seven municipalities are serviced by the maintenance center 
- They have three sections (water prepaid meters, electricity prepaid meters and IT (software))  
- Technical staff: 8 members 
- Only broken meters are collected from providers for repair 
- On average, 10 meters per day are repaired. 

P-10: Testing accuracy of 
measurement of PPWM in meter 

test bench

P-11: Operation equipment of test 
bench 

P-12: Maintenance of Prepaid 
system part 

3) Operation and maintenance organization 
The following organization set up is required for operation and maintenance of PPWM but most of them 
are not only limited to PPWM but also needed by the regular meter system:  
a) To manage PPWM system consisting of database, bending stations, programs, etc.
b) To check, repair and replace of meters (both meter systems) 
c) To find illegal connection (both meter systems)
d) To ensure quick response to customer complaints (both meter systems)

According to the Technical Specification of PPWM (PWA, MoLG, PSI), the training which is given by 
PPWM supplier are required for following staff members.  
a) Installation technicians: for the installation, commissioning, maintenance and testing of 

equipment 
b) Administrative personnel: for the software application and vending environment 
c) Database and application personnel: for assistance and maintenance of the back office integration 

The staff and their main duties at JSC-JWV, as a successful implementation case of PPWM with 6,000 
customers, are shown below. There are seven staff members for vending stations and server management 
and 6 technicians who are simultaneously working on maintenance of the pipe network to maintaining 
the PPWM system.  
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Table 8 Staffing and Main Duties of JSC-JWV related to PPWM 

No# Job title Number of 
employees Main duties 

1 Technician 
(PPWM and 
maintenance of 
pipe network) 6 

 Maintenance of pipe network 
 Meter maintenance which includes:  

- install prepaid meter 
- replace the battery 
- if there is failure on prepaid meter, remove the meter and 

replace it with standby by one, sending the unworked meter to 
Maintenance center to repair. When the meter is fixed the 
technician reinstall it again.

3 Vending station 6  Working in 10 villages who are members in JSC
4 Server 

management 1  Working in database and sever management.  
 Following up the vending stations and any problems in it

2 Other staff 

17 

 Executive manager  
 Secretary  
 Financial manager 
 Technical manager 
 Warehouse director  
 Pumps, wells,  reservoirs 
 Office boy 
 Accountant 
 Managerial assistant 
 Others

Total 30

The following is an example of O&M practices for PPWM system in JSC-JWV and Aqraba Municipality. 

- JSC-JWV checks PPWM every 6 months and Aqraba every month.  
- They check monthly consumption, find abnormal values, and check the meter of abnormal value

at site for possible illegal connections.  
- They check water volume of main meters (source) and branch main meters and compare 

corresponding bill consumption for illegal use or leakage.  
- The staff uses WhatsApp for good communication with customers. 
- The service is in good response; a 24 hours phones service. (They have trust with customers and 

good communication.) 
- If there is a complaint, they solve quickly.  

4) Vending Station 
Vending stations will be established at accessible points for customers’ convenience for extended hours. 
A vending station per 1,000 customers is suggested by the supplier. The equipment necessary for the 
vending station will be PC system including software, the device for charging credit, etc., and one staff 
shall be deployed at this station. Vending station can be outsourced by supermarkets or by companies 
which offer credit charge services. 

(3) Recommendations for sustainable operation and maintenance of PPWM 
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The following are recommendations for required operation and maintenance of PPWM system for 
technical sustainable, but most of them are not only limited to PPWM but also needed for regular meter 
system.  
a) Operational setup 

 to ensure quick response to customer complaints (both meter systems)
 to check, repair and replace of meters (both meter systems) 
 to find illegal connection (both meter systems)
 to manage database (both meter system)
 to manage bending stations and programs

b) Training of staff members who involve with the new system (i.e. meter installation, system 
management and customer database of the PPWM) 

c) Training for data analysis of PPWM to check the trend and abnormal values 
d) Sharing responsibility with PPWM supplier, especially in maintenance of PPWM  

4.4. Political will and backup 

The municipal councilors in Jenin Municipality have deiced to introduce PPWM since 2017 according 
to stringent financial situation of the Municipality. If fund is available, the Municipality has a will to 
introduce PPWM anytime. If pilot projects of introduction of PPWM by JICA succeed, they will extend 
the other areas. 

4.5. Summary of sustainability of introduction of PPWM 

(1) Financial sustainability 
The project of introduction of PPWM system has much higher net present value and internal rate of 
return, and short repayment period. Therefore, the project has good financial feasibility (sustainability) 
and large retained earnings are possible. The part of the retained earnings shall be utilized for increase 
and future replacement of PPWM.  

However, this is the case that PPWM can be installed to targeted customers. The biggest challenge is 
whether JM can install PPWM to the targeted customer and operate it. This is related to social 
sustainability, which is explained next.  

(2) Social sustainability 
Social sustainability for introduction of PPWM has not been ensured and there is socially challenge. In 
particular, the bill unpaying subscribers would perhaps present opposition and objections with the 
PPWM if not convinced enough how they would benefit from the PPWM. The following are summary 
of recommendations to implement the introduction of PPWM in terms of social consideration.  
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- PPWM is introduced as an option first among those that are already paying and willing to replace 
and introduced to new customers.

- Customer’s satisfaction on water supply (water availability and service) is improved together with 
introduction of PPWM, which eases acceptance of PPWM. 

- The introduction of PPWM in Refugee Camp is deferred after JM acquires the required capacity to 
promote PPWM, or otherwise a different collection mode should be adopted. 

- JM must take preventive workflows to eliminate situations that could cause customer complaints on 
the PPWM services and respond to customer complaints and resolve issues as quick and properly 
possible. 

- Conduct public awareness and involvement activities before and after PPWM system for better 
understanding of the public about the PPWM system. 

(3) Technical sustainability
Intermittent water supply and water quality should be considered in selecting water meter. Theoretically, 
ultrasonic meter may be the best choice except potential air-water mixed flow, followed by volumetric, 
which does not count air. Ultrasonic has been never utilized as customer meter in Palestine, which thus 
needs more experience in the actual field. 

To ensure technical sustainability of PPWM, organizational setup for operation and maintenance of 
PPWM system is required and the staff should be trained for operation and maintenance of PPWM 
system.

(4) Political backup 
The municipal councilors have deiced to introduce PPWM since 2017 according to stringent financial 
situation of the municipality. Politically, introduction of PPWM can start anytime. 

Strategy to introduce PPWM

A strategy to introduce PPWM is prepared below based on the opinions of the Counterparts in JM. 

Items Strategy
1. Main success 

factors
To increase customer satisfaction and increase acceptance of PPWM
 Improve water supply conditions
 Provide good and agile customer service, obtain trust from customers, exercise

good management
2. Policy for

introduction 
To prepare introduction policy to reduce risk and succeed in PPWM. 
 PPWM is introduced as an option first among those that are already paying 

and willing to replace and to new customers. 
 The pilot project will be implemented to introduce PPWM to all or almost all 

the customers with intensive awareness raising activities. 
 A successful case will be made at first in small area and expand it to other 

areas.
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 Introduction of PPWM starts with influential people (Mayor, managers, 
member of council, employees) with signal that we are going to start with us.

 If customer has debt, he wouldn’t change to PPWM since introduction of 
PPWM will come with debt recovery in many cases. At the beginning, when 
PPWM is installed, customer is not asked about debt repayment. After several 
months, they are asked to be paid by installment. Some % from each charge 
should be taken from customer who has debt.

 PPWM will be installed to large debt customers as priority. 
 Commercial customer is mandated to install PPWM. Probably, the willing to 

accept PPWM is higher than domestic customers.
 Rental building to be with prepaid meters in order for the owner grantees that 

all renters pay all bills.
 The introduction of PPWM in refugee camp is deferred or different collection 

mode should be adopted.
 Change of ownership of water meter will be considered to ease change of water 

meter. 
3. Awareness 

raising
To increase of awareness of water supply service of JM and PPWM
 Strengthen PR Section 
 Prepare a good strategy for public relation (PR) as a whole. 
 Conduct public awareness and involvement activities
 Activate public relation in water division linking customer service, with 

complains division, with public service center in order to make the correction 
action as soon as possible. 

 The need for creating materials for PR in different subjects
 Preparation of PR contents 

- Benefits of using prepaid meters
- Reduce your debt
- Save water ad save money
- Wise management of water use
- Save water for other areas
- Scheduling water supply table
- Understanding of accurate consumption (accurate meter)
- Feeling of fairness of payment (everybody pays)

4. Technical To strengthen technical capacity to back up introduction of PPWM
 Strengthen the capacity of Water Section on proper operation and maintenance

and good water distribution management 
 Install meters in appropriate location and position for patrolling and avoiding 

of illegal connection.
5. Water tariff and 

debt recovery
To give financial motivation to participate in PPWM 
 The replacement to the customer should be free to motivate them to replace.
 Reduce maintenance and operation fee. 
 No fee for the first 3-5 m3 of water use when charge the card for the first time.
 To avoid rejection by customers, no previous debt charges should be

mentioned when PPWM is first introduced. It can be applied later after the 
introduction has progressed. 

6. Customer 
service

To strengthen capacity to manage PPWM system and improve customer 
service
 Training of staff members who involve with the new system
 Strengthening of Customer Service Section 
 Creation of meters maintenance division
 Customer contract to be modified. Ownership of PPWM should be the 

Municipality if PPWM is provided by the Municipality.

Strategy to introduce PPWM 
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6.1. Main strategy to introduce PPWM in Pilot Area 

(1) Introduction of PPWM will be first implemented in the pilot project area as to create a successful 
model, which could be extended to the other pilot areas and to the other areas of JM in the future.   

(2) For this purpose, an adequate area will be selected and PA-1 is selected among the three pilot areas 
for NRW because it has higher collection ratio, educated and higher income residents, which could 
ease the introduction of PPWM.  

(3) As an introduction policy, either of followings will be adopted: 
a) PPWM is introduced as an option first among those that are already paying and willing to 

replace and introduced to new customers. 
b) PPWM is introduced to all or almost all the customers in the area with intensive awareness 

raising activities.  
(4) In this pilot activities, required organizational set up and training for PPWM will be made in JM.  

6.2. Outline of PA-1 

(1) Characteristics of area 

The characteristics of PA-1 are as follows:  
a) Name of area: The area is separated into 3 sub-areas: Sabah Al Khir, Kharoube, and Nasraa Street.  
b) The area is newly developed area, and mainly residential with some commercial. 
c) The people are high income and educated. 
d) Main water supply source is by a pump, but there is some possibility that water also enters from 

adjoining area when the pump is not operating. 
e) The PA-1 is a recent built up area and still developing thus new connections will increase in the 

future. 
f) The total area: 1,741,900 m2

g) Number of Customers1: 606 
h) Bill collection ratio: 61 % 

Note: 1; the numbers are based on GIS database. Latest customer records for whole Jenin show about 

35% more number of customer connections compared to the numbers in GIS. So, the number of 

connections at present will likely increase in all these PAs by about 20-40%. After the completion of 

Customer Data Survey (CDS) which is still on-going, the actual number will be identified.  

(2) Opinion on PPWM in Social Survey 

The Project conducted a social survey in PA-1. The details are explained in Section 4.5 of the Baseline 
Survey Report, February 2018. The following are the result of opinions of the surveyed residents on 
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PPWM:  
a) From the total 124 respondents, 81 (65%) prefer PPWM and the rest don’t. (56% for city-wide).
b) If JM takes a decision to install PPWM, slightly a higher number of residents accept PPWM (67%). 

(61% for city-wide). This means an obligatory PPWM will not make a difference in the Public’s 
acceptance of PPWM. 

c) The respondents stated the following reasons for accepting PPWM: 
1) They already pay regularly and would be the same with PPWM.  
2) Hope to get water every day without cutting with PPWM. 
3) The PPWM system is better. 
4) Easier system for both customers and the Municipality. 
5) More accurate charges with PPWM which depends on how much people consume. 

d) Reasons for not accepting were: 
1) Not enough money to charge regularly. 
2) It’s more expensive. 
3) No trust to the Municipality. 
4) They are paying cash so no need for this system. 
5) The PPWMs would read more than they actually consume.  
6) Not suitable for poor people. 

6.3. Purpose 

The purposes of introduction of PPWM in PA-1 as a pilot project are set as follow:  
The main purpose  
 PPWM is introduced to all or almost all the customers in the area with intensive awareness raising 

activities.  
 Testing how to install PPWM to current unpaid customers or unwilling customer of PPWM. 

The other main purpose: 
a) To set up policy of introduction of PPWM 
b) To understand the entire procedure of introduction of PPWM and to test it 
c) To set up the public awareness activities for introduction of PPWM and to implement  
d) To set up the organization structure of management of PPWM and to implement  
e) To find improvement measures of water supply condition in PA-1 and to implement 
f) To compile all the test results, evaluate them, find challenges and issues, and compare before and 

after the Project 
g) To prepare conclusions on the results of the pilot project 
h) To prepare recommendations and improvement plan for next pilot project or the next stage 



29 

6.4. Procedure of Pilot project 

(1) Before the PPWM Introduction 
1) Set up policy of introduction of PPWM 
2) Set up public awareness activities for introduction of PPWM 
3) Set up organizational setup for introduction of PPWM 

・ Customer service  
・ Maintenance of PPWM 
・ PPWM system management (database management, vending stations) 

4) Prepare maintenance contract of PPWM for outsourcing 
5) Find improvement measures of water supply condition in PA-1 
6) Implement public awareness activities for pre-introduction of PPWM by JM 

(2) Installing of PPWM system 
1) Install the PPWMs by JM 
2) Set up the PPWM system (main server, software, program and bending stations) by the provider 
3) Implement public awareness activities for PPWM by JM 
4) Give training on customer service, maintenance of PPWM, and PPWM system management by 

the provider and the JICA experts 

(3) Operation of the PPWM system by JM 
1) Implement good customer service  
2) Implement good maintenance 
3) Implement database management  
4) Identify illegal collection  
5) Implement improvement measure of water supply condition  
6) Post evaluation  
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Discussion for PPWM implementation (after discussion)  
24th Sept 2018 

Check list of required decision 
No. Items Option/Case Section Decision Further activities When
1 Installation 

strategy of 
PPWM 

Strategy for PA-1. 
1. All customers area by area (sub-area) 
2. Accepted customers 
3. Debtors 
4. Other, if any (high water consumption?) 

2. PPWM installation shall be 
mandatory for all customers in 
PA-1 and the installation process 
shall be by area wise. Installation 
of public institutions will be 
clarified.

Completed 

2 Improvement of 
water supply 
conditions 

Need network and pump improvement to 
improve water supply condition. Can 
Municipality do this improvement?

3. Discussed in difference section  Detail explanation to JM 
Need trial run 

November, when 
Mr. Thapa is 
available. 

3 Selection of 
type of PPWM 

1. Velocity 
2. Volumetric 
3. Ultrasonic

4.2.1 Ultrasonic meter has been selected. Completed 

4 Vending stations 
and handheld 
unit 

1. The number of vending stations 
2. Handheld unit 
3. What percentage for fee of vendors and how 

to pay? 

4.2.4 1.1 customer center + 3 pilot 
locations (PA-1, 2, 3) 

2.3 pilot locations 
3.% to be decided and prepare 

contract with vending station. 

1.Decide vending station site (1) 
in PA1.  

2.Contract including 
commission %  

3.How to carry or transfer money 
of sales to JM. 

After October by 
Mr. Harada 

 Server system Location of server and data analysis    Decide server room and room for 
data analysis 

??? 

5 Location of 
PPWM 

1. Outside customer property 
2. Same as it is, replacement with existing 

meter 
3. Priority is outside but final location is the 

position agreed with customer. 
4. Relocate meter if difficult access to outside 

property. If it is easy to access, the location 
is same as it is.

4.3.1 Option 4 has been selected. But the 
outside customer property is 
preferable.  

Preparation of meter installation 
guidelines by Mr. Harada 

From the middle of 
October.  

6 How to execute 
installation 

The Municipality is responsible for execution of 
installation.  
1. By own staff 
2. By contractor 
3. By mixture of contractor and ow staff 

4.3.6 Option 1. PPWM shall be installed 
by the existing staff with incentive 
per meter installation, where 
amount and kind of incentive is to 
be determined. PPWM installation 
will be conducted by 4 teams at 
least. 

Need followings: 
- team formation 
- incentive 
- detailed design of meter 

replacement 
- detailed planning of meter 

replacement and relocation  
- working schedule  

???? 
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No. Items Option/Case Section Decision Further activities When
7 Cost of fittings 

for replacement 
and relocation  

Relocation needs many fittings and pipes. Who 
will procure fittings for replacement and 
relocation 

4.3.7 The Municipality in principal will 
supply them. But if it needs large 
quantity and the Municipality 
cannot afford to purchase, JICA’s 
remaining budget may be utilized. 

Estimation of quantity and cost of 
fittings 

Oct to Nov. 2018 
And request the 
budget to JM or 
JICA 

8 Integration with 
accounting 
software
(AlShamel) 

The integration can be done by the Supplier 
and/or accounting software company (Al Isra) 
for both quantity and transaction. With 
integration, efficient data transfer can be 
achieved and laborious work is saved every day. 

4.4 Yes, required. It shall not be 
included in PPWM procurement 
bid. If possible, budget by transfer 
in consultant budget may be 
utilized.  

- Preparation of specifications  
- Request of change of JICA 

budget category for use of this 
purpose 

Spec: in Sept 2018 
Change budget: in 
Nov.  
Work start in Jan 
2019 after PPWM 
server installation 

9 Guarantee 
period

PWA specification: 2 years 
WWD request: 3 years

5.1.1(1) 3 years has been decided. The cost 
is considered in PPWM bid price. 

Completed 

10 After sales 
service period 
after completion 
guarantee 
period 

5 years PWA specifications (can be decide later) 
1. Annual contract (XUSD/meter/annual) 
2. General service + Piece by piece repair 

contract  
Which maintenance activities should be 
outsourced by the supplier

5.1.1(2) 
5.1.3 

Conditions of contract will be 
decided later.  

Need to consider after the 
installation of PPWM . 

11 Organization set 
up for PPWM 

1. Meter maintenance team/crew 
2. Database and program management staff 
3. Main vending station in Customer Service 

Center

5.2 Need a further discussion for set 
up.  

Organization set up will be 
requested in 3rd JCC. 

Start in Oct 2018 

12 PPWM 
inspection

How often (every 1 to 6 month(s)) 5.2 To be decided.  Need to decide 
What procedure

Oct 2018 

13 Meter 
installation and 
replacement 
policy 

Who is owner and covers expense of 
connection? 
1. For new customer  
2. For existing customer (replacement)

5.3.2 To be decided.  by Mr. Harada Middle of Oct 

14 Water tariff and 
maintenance fee

Discounted or not for PPWM customer 5.5 No discount of water tariff and any 
charges shall be given to 
customers.

Completed  

     It needs the study how to make 
sewerage bill for PPWM 
customer.

15 Debt recovery 
policy 

Whether or not debt recovery comes with 
PPWM introduction. 

5.5 Debt shall be recovered from the 
beginning in every credit charge, 
of which amount/percentage is to 
be determined.

Debt recovery policy shall be 
prepared and inform to the 
residents together with PPWM 
system introduction. 

Start from Oct 
2018 and inform to 
community leaders 
and then residents

16 Initial credit for 
replacement

Free offer or not of initial credit for replacement 
of traditional meter with PPWM as an incentive 

5.5 No free initial credit. Initial credit 
is charged and it will be recovered 

Completed  
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No. Items Option/Case Section Decision Further activities When
for introduction of PPWM from the credit charged later. 

17 Subscriber 
contract 

1. Who will be the owner of PPWM, customer 
or Municipality? 

2. Is any item in the customer contract 
changed?

5.6 Owner will be the municipality but
a further scrutiny of current 
customer subscription contract is 
required with Legal Unit. 

Check with Legal Unit Oct in 2018 

18 Necessity of 
decision of city 
council 

Installation of PPWM may need city council 
decision on following points before start. 
・ Installation strategy 
・ Location of PPWM 
・ Financial incentive, if adopted  
・ New penalties, if adopted 
・ Change customer subscription contract 
・ Debt recovery policy, if adopted

5.6 Needed for followings:  
・ Financial incentive (No) 
・ New penalties 
・ Change customer 

subscription contract 
・ Debt recovery policy 

Preparation of policy and need 
decision by council  

Before January 
2019 

19 Penalty or 
additional 
charge (how 
much?) 

1. Illegal connection, not reporting meter 
leakage, tempering censer 

2. Unpaid (misuse) water due to illegal use  
3. Meter damaged by customer, displacement 

of PPWM, damage of box, stolen or lost 
card.

6.5 Penalties will be set.  Need to be decided  Before the end of 
2018 

 Strategy for 
customer 
service 

Strengthening of customer service.   - Customer care: who will 
receive calls and complaints? 
And need special staff for this. 

- Technician staff for meter 
checking is not enough to cover 
every things, need two at least. 
Special staff is required for PA1 
for taking care.

20 Strategy of 
public 
awareness 

What campaign, workshop, or consultation is 
required?  
1. Meeting with PA-1 community leader, 

mosque imam, and key people  
2. JM website announcement  
3. Project Q/A or public opinion section 
4. Radio/Facebook announcements  
5. Visit tour of WJSC 
6. Workshop as introduction 
7. Invite guest speakers from areas that 

successfully implemented PPWM.

7 It starts from meeting with PA-1 
community leader, mosque imam, 
and key people. Then PA strategy 
will be prepared.  

Need to be decided. 
- Intimation of community 

leaders at Saba Hal Khi 
- NEDCO experience 
- ……… 

Restart from Sept 
2018 

21 The number of 
procurement 
bids 

1. 1 lot for PA-1 
2. 2 lots for PA-2 

Appen-
dix 3 

1 lot has been selected.  Completed. 
1,850 meters, 1 server, 4 vending 
equipment, and 3 hand held tools
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Implementation Schedule (version 1) 
24th Sept 2018 

Items Sep 
2018 Oct Nov Dec Jan 

2019 Feb Mar Apr May Jun Jul Aug Responsibility 

1. Procurement of PPWM 

1.1 Selection of a supplier             JICA 

1.2 Procurement of server and vending 
machine (tentative)

            JICA 

1.3 Procurement of PPWM             JICA 

1.4 Stockyard for 1,850 PPWM and fittings JM 

2. Installation of PPWM server and 
vending station (VS) 

2.1 Installation of main server Supplier, IT 

2.1.1 Preparation of room JM 

2.1.2 Set up server and system Supplier, IT, CS 

2.1.3 Commissioning Supplier, IT, CS 

2.1.4 Set up database and program 
management

Supplier, IT, CS 

2.1.5 Preparation of reporting format and 
system

Supplier, IT, CS 

2.2 Set up of vending machines (VM)              

2.2.1 Preparation of contract (mechanism 
of money transfer, % of fee, etc.)

            LU, CS 

2.2.2 Contract with Palpay, if required CS
2.2.3 Selection of a location of VM in PA 

1, (1 is in CSC)
            CU 

2.2.4 Enter into contract with 
private/Palpay

            LU 

2.2.5 Install machine and test in VS Supplier, IT
2.2.6 Training by suppler Supplier

2.3 Integration with Alshamel if JICA is 
approved

2.3.1 Specification for integration and 
cost estimation

IT, JET 

2.3.2 JICA request for budget category JET 
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Items Sep 
2018 Oct Nov Dec Jan 

2019 Feb Mar Apr May Jun Jul Aug Responsibility 

change
2.3.3 Contract with Alisla JET 

2.3.4 Implementation of integration Alisla, supplier, 
IT

3. Installation of PPWM in PA1 

3.1 Before installation 

3-1-1 Meter installation guidelines  
(locations, replacement, install, 
remove, repair, etc.)

JET, CS, CU 

3-1-2 Detailed survey for design and 
quantity of fittings for PA1

JM assisted by 
JET

3-1-3 Procurement of fittings JM 

3-1-4 Installation team formation and 
working rules

JM assisted by 
JET

3-1-5 Installation training by supplier Supplier 

3-1-6 Demonstration to JM staff how to 
use PPWM

Supplier 

3-1-7 Preparation of installation schedule JM, WS 

3.2 During installation 

3.2.1 Pre-visit to the customers and 
consent to install

PR, CS 

3.2.2 Installation of PPWM CS, WS, JM 

3.2.3 Registration of PPWM in system CS 

4. Setup O&M system 
4.1 Set up PPWM organization              CU, CS, WWS, 

AD
4.1.1 Set up organization structure JM
4.1.2 Preparation of duty and O&M, 

inspection manuals
            CU, CS, WWS, 

4.1.3 Training/demonstration for O&M             Supplier 

4.2 Data transfer from Alshamel to PPWM 
system

            IT, CS 

4.3 O&M of PPWM 
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Items Sep 
2018 Oct Nov Dec Jan 

2019 Feb Mar Apr May Jun Jul Aug Responsibility 

4.3.1 Periodical inspection of meters CS 

4.3.2 Maintenance (remove, install and 
repair) of meters 

CS 

5. Customer service 
5.1 Before installation             CS  

5.1.1 Preparation of simple user manuals CS 

5.1.2 Preparation of customer complaint 
Q &A (during installation and 
operation)

CS 

5.1.3 Establish customer complaint 
management system (common)

CS 

5.1.4 Training for meter check team  CS 

5.1.5 Set penalty for PPWM LU, FD, CU 

5.1.6 Set debt recovery policy LU, FD, CU 

5.1.7 Set initial credit policy CS, CU 

5.1.8 Set procedure of new connection, 
disconnection, reconnection, etc.

CS 

5.2 During installation 

5.2.1 Follow standard procedure for 
replacement

CS 

5.3 After installation (Operation) 
5.3.1 Quick response to complaints             CS 

5.3.2 PPWM report analysis and 
countermeasures

            CS (distributed 
to WS,CU, FD)

6. Public awareness campaign 
6.1 Before installation              

6.1.1 Community leader meetings CS, WWS, PR 

6.1.2 Preparation of PA materials PR, CS 

6.1.3 Public meeting CS, WWS, PR 

6.1.4 Implement awareness activities  PR 

6.1.5 Prepare instruction how to use CS, PR 
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Items Sep 
2018 Oct Nov Dec Jan 

2019 Feb Mar Apr May Jun Jul Aug Responsibility 

PPWM and teach customers
6.2 During installation and operation              

6.2.1 Introductory survey (before 
replacement)

            PR 

6.3 In operation  

6.3.1 Evaluation PR, CS 

7. City council decision  
7.1 Replacement policy (budget) PM, City council

7.2 New penalties PM, City council

7.3 Change customer subscription contract PM, City council

7.4 Debt recovery policy PM, City council

8. Improve water supply condition 
8.1 Analysis and study for PA1 WWD 

8.2 Improvement of distribution network  WWD 

8.3 Test operation at site WWD 

8.4 Actual operation (start) WWD 

9. Implementation in PA2 and 3 
9.1 Planning 

9.2 Installation 

9.3 Public awareness campaign 

CU: Collection Unit  
CS: Customer Service Section 
CSC: Customer Service Center 
LU: Legal Unit  
FD: Financial Dept. 
AD: Administration Dept.  
PR: Public Relation Dept.
WS: Water Section 
WWD: Water and Wastewater Dept.  
PM: Project Manager  
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Discussion Items  

1. O&M organization structure  
Setting up of Organization for PPWM for PA-1 

No. Job title Number of 
employees Section Duties 

1 PPWM 
maintenance crew    
- Technician 

2: existing 
(part-time, 
share with 
existing 
duties) 

2 more new 
engineer and 

technician  

Meter 
maintena
nce team 
in 
Custome
r Service 
Section 
(CS) 

 Check existing mechanical meter 
 PPWM maintenance which includes:  

- Install, remove prepaid meter 
- Meter accuracy check by test bench 
- Check meter according to complaints and request 
- if there is failure on prepaid meter, remove the 

meter and replace it with standby by one, sending 
the unworked meter to outsourced maintenance 
center to repair. When the meter is fixed the 
technician reinstall it again. 

 PPWM periodical inspection of meter every 2 to 6 
months. 

 Checking of the meter of abnormal value at site for 
possible illegal connections 

 Use of handheld machine 
2 Vending station 

clerk 1 
(full-time) 

1 (outsource)

CU  Sales of credit to the customer; one working in 
Customer Service Center in Municipality and staff in 
Municipality. 

 Sales of credit to the customer; one working in PA-1 
(possible outsourced to supermarket) 

3 Database/program 
management 

1 
(full-time) 

CS  Working in database and sever management.  
- Application, registration, disconnection, etc. 
- Reporting 
- Program management  

 Monitoring and following up the vending stations 
 Use handheld tools for remote controlling of 

ON/OFF. 
 Checking of monthly consumption, find abnormal 

values, ad report to Customer Service Section. 
 Checking of the meter of abnormal value

4 Customer service part-time, 
share with 

existing duties

CS  Respond and solve complaints quickly.  
 Provide good service with good communication with 

customers. 

5 Public relation    (part-time, 
share with 
existing 
duties) 

PR  Receive complaints from customers in PA-1 
 Request the related sections to solve complaints 
 Statistics of complaints and reporting  
 Public awareness activities for PA-1(before, during..)

6 Water distribution

1 (part-time) 

WS  Check of service pipe including PPWM if requested 
by CS 

 Checking of water volume of main meters (source) 
every month and branch main meters and compare 
corresponding bill consumption for illegal use or 
leakage.

 Total 4 new 
full-time 

and part-time  
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2. Task forth team for PPWM and monthly meeting 
- Task forth team for PPWM will be formulated  
- A monthly meeting will be carried out to check the progress. 

3. Following plan shall be prepared and implemented  
- Customer service improvement plan (CS) 
- Public awareness plan (PR) 
- Water supply condition improving plan (WWD) 

PM

WS CS

LUFD AD

IT

WWD CU

PR

JICA Chief Advisor
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Conditions for Preparation of PPWM Plan for PA-1 

The main purposes of introduction of PPWM are as follows:
 To achieve equitable/fair water supply by rationalizing water consumption 
 To improve water supply service by rationalizing water consumption
 To achieve people’s equity for water supply service by achieving all customers to pay for water 

supply service they received.  
 To increase revenue of water supply service to improve water supply service and maintain good 

service for the customers by increasing bill collection and recovering debt.

The purpose of introduction of PPWM in PA-1 is to test PPWM as a pilot basis and evaluate its 
validity for future adoption of PPWM in other areas of the Jenin Municipality, in which the lessons 
learned will be identified. In particular, a key issue is how to install PPWM to the customers who do 
not pay water bill or are unwilling to use PPWM. 

Introduction of PPWM will be first implemented in pilot area to create a successful model, which 
could be extended to the other pilot areas and to the other areas of the Municipality in the future.  

The following are purposes for introduction of PPWM in PA-1.  
a) To create successful model of PPWM introduction in Jenin Municipality 
b) To set up a plan of introduction of PPWM
c) To understand and test an entire procedure of introduction of PPWM
d) To enhance awareness of the customers for PPWM introduction and increase willingness of 

customers’ use of PPWM
e) To set up an organization of operation and management of PPWM and to train them for this 

purposes
f) To find improvement measures of water supply condition in PA-1 
g) To test all activities above
h) To compile results and evaluate them, find challenges, and compare before and after the project
i) To prepare conclusions on the results of the pilot project
j) To prepare recommendations and improvement plan for next pilot project or the next stage

The municipal councilors in Jenin Municipality have deiced to introduce PPWM since 2017 according 
to stringent financial situation of the Municipality. If fund is available, the Municipality has a will to 
introduce PPWM anytime. If pilot project of introduction of PPWM by JICA succeed, they will extend 
to the other areas.
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The main success factors of introduction of PPWM are assumed as follows:
a) To increase customer satisfaction for PPWM use 
b) To increase customer satisfaction for water supply services provided by the Municipality after 

installation of PPWM. To increase customer satisfaction, following are required.
 Improvement of water supply conditions
 Provision of good and agile customer service
 Exercise of good management of water supply service 
 24 hour customer service
 Good and responsive customer service
 Free meter replacement cost for customer

c) To increase customer awareness of JM water supply service
 Improvement of social situation (public awareness, tools to communicate)
 Enhancement of willing to change (of customers)

d) As a result
 Acceptance or willingness of the customers of use for PPWM would be raised. 
 Customers’ trust to the Municipality would be earned by good communication. 
 Good services

The PPWM plan is prepared focusing on these success factors in mind.

Benefits and disadvantage of PPWM for both JM and the customers are summarized in table below. 
The PPWM system has many advantages for Jenin Municipality but less disadvantage including initial 
cost of PPWM. For customer, water supply condition may improve and water charge will be reduced. 

Table 1: Benefits and disadvantages of PPWM for both Jenin Municipality and the customers
Jenin Municipality Customers

Benefits (1) Meter reading and collection
 There would be no need for regular meter 

readings and collections. 
 Almost 100% collection ratio and the staff 

could work for other duties after training. 
increase in water revenue

 Collection of part of the previous debt.
 No reading error and input error 
 No need to print bills; save time and human 

resource
 Reduce in workload
 Less complaints from customers regarding 

miss-reading, no-readings, or bill issues
 Reduce in number of court cases for high 

due amounts

 The customer is more conscious about 
water consumption, resulting in reduction 
of water consumption and water charge. 

 Payment of water charge by correct meter 
consumption

 Decrease in water consumption, increase in 
water availability over time, and supply to 
more customers.

 The capital cost required for upgrade the 
facilities would be decreased or upgrading 
can be deferred. Deferral of the investment 
of facilities eases water tariff increase.

 Water meter is installed by JM for free. 
 It increases fairness among the customers 

who currently pay or not water charge 
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Jenin Municipality Customers
(2) Customer data
 JM could benefit with updated customer 

database for the pre-paid customers.
 Higher accuracy of data on water 

consumption and customer information
 Ownership of water meters by JM and 

better control on the meter functions
 Easier customer data management system 

with PPWM
(3) NRW
 Reduce of NRW
 Easier control and decrease in illegal 

connections, through PPWM data 
management system, purchased 
credit/history, and change of PPWM 
location outside of the houses.  

 Reduce NRW with new accurate water 
meter 

 Revenue increases
(4) Water supply condition
 Decrease in water consumption, increase in 

water availability over time, and supply to 
more customers.

 Long-term rationalization of water 
consumption

 Increase in number of subscribed customers 
if JM is successful in PPWM system

 Reduction of consumption and deferral of 
the investment of water supply facilities.  

because all customers have to pay for water. 

Conditional if JM improves
 Water supply conditions will be improved. 
 Customer service will be improved
 Higher customer satisfaction and change in 

public attitudes toward payment of water if 
the entire pre-paid management system 
works properly.

 In-house leakage may be found and 
reduced; thus less water charge for 
customers based on the data collected and 
analyzed. 

Disadvantage  Initial cost for PPWM is high. 
 Introduction to the customs is a key issue: 

how to convince customers to install. 
 Reallocation of meter readers and collectors 

are required. 

 They have to pay for water in advance. 
 They have to go and buy charge to vending 

machine. 
 Customers of unwilling to pay water bill 

have to pay. 
 The poor people may not able to pay for 

water in advance. 

The following risks are identified through the PPWM study of the other water providers in the West 
Bank. 
 Introduction of PPWM without any service improvement may provoke a protest among 

customers (though 65% of the sampled residents in Pilot Area-1 (PA-1) were positive towards 
PPWM). if not convinced enough how they would benefit from PPWM.

 New pre-paid water meter gives more accurate reading and the new bill amount may be thus more 
than the previous bills or also there is the case less than the current bills. In the case of more than 
the current bill, customer may protest against meter.

 Customers may oppose PPWM if JM does not follow the promises they would agree with 
customers before introduction of PPWM; e.g., water supply is not improved, schedule is not fixed 
and/or properly not followed.

 If no visible improvement of water supply service is seen in PA-1, it may be difficult to 
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implement PPWM in other areas.   

The characteristics of PA-1 are as follows: 
a) Name of area: The area is separated into 3 sub-areas: Sabah Al Khir, Kharoube, and Nasraa 

Street. 
b) The area is slightly hilly, not perfectly flat
c) The area is mainly residential with some commercial.
d) The area is a recent built up area and still developing, thus new connections will increase in the 

future.
e) Main water supply source is by a pump, but there is some possibility that water also enters from 

adjoining area when the pump is not operating.
f) The total area: 1,741,900 m2
g) Bill collection ratio: 61 % in 2017
h) Number of registered customers: are 657. 
i) The result of customer data survey (CDS) is summarized as follows. 

Table 2: Result of customer data survey (CDS)

Category 
Kharoub

eh 
Sabah 

Al Khir

Al 
Naserah 
Street

Total Kharoub
eh 

Sabah 
Al Khir

Al 
Naserah 
Street

Total 

Number % 
Subscriber (Customer) Metered 250 182 255 687 50 64 52 54
Non-Subscriber (Non-Customer) 241 87 226 554 48 31 46 44
-      Neighbor meter (Neighbor 
subscriber) 34 41 74 149 14 47 33 27

-      Private reservoir (rain water)  30 10 10 50 12 11 4 9
-      Private well 98 2 24 124 41 2 11 22
-      Buy tanker 46 15 76 137 19 17 34 25
-      No water supply 65 25 55 145 27 29 24 26
Revisit for survey  13 14 7 34 3 5 1 3
Total of No. of Houses 504 283 488 1,275 100 100 100 100

Note: Total sum of non-subscriber components is not same as total of No-subscribers because a subscriber of them uses plural 

water sources. 

The composition of water sources of Non-Subscriber in PA-1 is shown in the Figure below. There is 
554 Non-Subscribers, out of which 51 Non-Subscribers use plural water sources. 145 Non-Subscribers 
do to use any water sources. 
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Figure 1: Composition of water sources of Non-Subscriber in PA-1 

The Project conducted a social survey in PA-1. The details are explained in Section 4.5 of the Baseline 
Survey Report, February 2018. The detail results are given in Appendix 1-1 and Appendix 1-2.  
 
(1) Findings in Social Survey in PA-1 Area
1) Status of Water Access

 Out of the 124 surveys, 108 (87%) are connected to the water network. 
 Water availability has no pattern and doesn’t show a concrete weekly or monthly schedule.
 In the summer, water is available to most of the respondents only one day a week and mostly 

only for 4 to 12 hours, while in winter more have access to 3-4 days a week.
 The respondents have to purchase water to fulfill their needs. The water availability is unclear, 

and lack of schedule has caused some respondents not to be aware about the days/hours they 
have access to city water. 

2) Amount and cost of purchasing water from private vendors
 Half of the connected customers still need to buy water for about 20m3 per month to meet their 

needs which costs them on average about 207NIS per month. When asked for other reasons 
they mentioned that the JM water is not clean and suitable to drink, it disconnects sometimes 
and not available continuously. 
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 The unconnected residents so buy water; about 20m3 per month to meet their needs which 
costs them on average about 190NIS per month. They have their own reasons not to be 
connected. Beside of lack of water network for their properties, other reasons for un-connection 
is that they get free water from the neighbors, they don’t want to deal with the Municipality, 
and that water tariff and connection are too expensive.  

 Interestingly, those who are connected to city water network buy same amount of water as the 
un-connected buy, on average. This could indicate that the water supplied to the area in general 
is not enough and both groups have to turn to the vendors for their need of water. 

3) Customer Satisfaction 
The 108 connected respondents were asked about their satisfaction of JM water service in past year if 
they used any of the service. The survey found that the satisfaction order of the services from high to 
low is as follows (the percentage indicates satisfaction ratio). 

a) Bill distribution every month 92.6% 
b) Payment method 92.6% 
c) Meter reading by meter readers 86.1% 
d) Type of water meter 72% 
e) Meter installation 65% 
f) Water quality 39% 
g) Water availability in the pipes for use 19.4% 

 80% of the respondents are not satisfied with the water supply amount at their house. 
 They pointed that the water taste (30% of respondents), water smell (28% of respondents), 

water color (23% of respondents), and water particles of sand (45% of respondents) should be 
improved. 

 All the surveyed population was asked about their requests on improved water services from 
the Jenin Municipality. The responses show that they mostly are looking for improved water 
pressure, expansion of water network, installation of water meters and connection by the 
municipality, quick response and fixation of complains, request 3 days of water availability, and 
increased amount of water by 2 times. 

4) Willingness to Pay 
 83.3% of the connected surveyed population said that they pay their bills and 9.3% don’t pay and the 

rest pay sometimes.  
 70% of the 124 surveyed people did not know about the amount of current water tariff fee.  
 When explained about the current tariff fee of Jenin Municipality and some other cities in Palestine, 

only half of them (50%) believed that it is a fair fee and mostly believed that it is still expensive.  
 If water services improved, over half of the respondents are willing to pay a little more (4.87NIS/m3 

instead of the current 4.3NIS/m3). 
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The 45.5% who are not willing to pay more have the following reasons for their opinion:
a) It’s municipality responsibility. 
b) They have no enough money.
c) It’s already so expensive. 
d) They don’t trust municipality. 
e) They are good by well water they purchase so no need to improve and pay more.

(2) Opinion on PPWM in Social Survey
The following are the result of opinions of the surveyed residents on PPWM: 
a) From the total 124 respondents, 81 (65%) prefer PPWM and the rest don’t. (56% for city-wide).
b) If JM takes a decision to install PPWM, slightly a higher number of residents accept PPWM 

(67%). (61% for city-wide). This means an obligatory PPWM will not make a difference in the 
Public’s acceptance of PPWM.

c) The respondents stated the following reasons for accepting PPWM:
1) They already pay regularly and would be the same with PPWM. 
2) Hope to get water every day without cutting with PPWM.
3) The PPWM system is better.
4) Easier system for both customers and the Municipality.
5) More accurate charges with PPWM which depends on how much people consume.

d) Reasons for not accepting were:
1) Not enough money to charge regularly.
2) It’s more expensive.
3) No trust to the Municipality.
4) They are paying cash so no need for this system.
5) The PPWMs would read more than they actually consume. 
6) Not suitable for poor people.

Although PA-1 has higher collection rate compare with other areas in the city, data analysis of the 
water consumption and debts has released that the PA-1 has still a high number of consumers who are 
not paying for the water they use, have high consumption, or both. Table below shows the amount of 
debts by number of debtors, also the amount of water consumption per month. It also presents number 
of customers whom both water consumption and debt are high. 
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Table 3: Debt and consumption analysis by amount and number
Debts* and Consumption** 

Debts NIS Total Amount (NIS) Total Subscribers/Debtors (a) Total Number (b) (%) 

Negative debts -93 NIS 681 (total subscribers) 42 (b/a*100= 6%) 

0- 1 NIS 4,438 NIS 681 (total subscribers) 278 (b/a*100= 40%) 

1.1- 3,000 NIS 231,920 NIS 361 (total debtors) 211 (b/a*100= 58%) 

3,001- 6,000 NIS 355,757 NIS 361 (total debtors) 82 (b/a*100= 22.7%) 

6,001- 10,000 NIS 325,477 NIS  361 (total debtors) 41 (b/a*100= 11.3%) 

10,001- 36,000 NIS 426,004 NIS 361 (total debtors) 27 (b/a*100= 7.4%) 

Consumption (March 2018) Number of water meters (% of total water meters of 684) 

0 m3 58 (8.4%) 

1- 50 m3 597 (87.2%) 

51- 70 m3 15 (2.3%) 

71- 126 m3 13 (2%) 

944 m3 1 (0.1%) 

Red Customers (with both over 30m3 of water consumption in March 2018 and total debt higher than 1,000 NIS 

>30m3 & >1,000 NIS 41 out of 361 (11.3%) 

Source of Data: JM's AlShamel Database  
*18 customers were not included because additional re-visit was needed to confirm the data. 
** 16 customers were not included because additional re-visit was needed to confirm the data. 

As seen in the Appendix-1-3 for GIS map of the debtors, water consumption, and red customers, there 
is no pattern in distribution of these specific customers and a further detailed analysis is needed to 
investigate the situation of these customers case by case which is time consuming. These customers 
are spread across the PA-1 and this could affect the decision on the strategy of the PPWM installation 
plan; to be area by area or to be by these target customers. 

Average consumption and debt by sub-area in PA-1 are shown in table below. The average 
consumption and average debt is almost the same by sub-area. Sabah Al Khir has the highest average 
consumption ad average debt. Kharoubeh has the highest percentage of debtors: 65% of total 
customers.   

Table 4: Average consumption and Debt by area in PA-1 

Sub-area Ave consumption 
m3/month

Ave. debt *1
(NIS)

Debtor (%) 
> 0 NIS

Debtor 
>100 NIS

Sabah Al Khir 21 2,106 88 (46%) 79 (41.5%)
Kharoubeh 18 1,970 165 (65%) 140(54%)
Al Naserah Street 17 1,756 127 (51%) 116 (47.3%)
Note: *1: Average debt of debtors.  
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Strategy of Introduction of PPWM

Following are the components of the strategy for success of PPWM introduction. There are 3 main 
strategies, in which several components of the strategies are composed. The success probability of 
PPWM introduction will be increased by implement this strategy. 

Figure 2: Strategy of introduction of PPWM for Success

The summary of each strategy for success is as follows and the measures to realize the strategies are 
developed in each chapter of this report.

Table 5: Summary of strategy for success
Items Contents of Strategy

1. Prepare introduction 
policy to reduce risk and 
succeed in PPWM

 Implement pilot project to introduce PPWM to all customers area by area 
with intensive awareness raising activities before introduction. 

 As an option, install PPWM to other target customer such as influential 
people (Mayor, managers, member of council, employees) with signal that we 
are going to start with us, and high debtors,

 Change ownership of water meter to ease change of water meter. 
 Section 2.2 for more details 

2. Increase awareness on 
PPWM use and current 
JM water supply service

 Strengthen Public Relation (PR) Section.
 Collaborate among the related sections including Water Section, Customer 

Service Section, Collection Unit, PR (complains redressal related section with 
public service center) and develop a system of corroboration for good public 
relations and customer service

 Prepare a good strategy for PR as a whole. 
 Implement public awareness and involvement activities before, during and 

after the PPWM introduction.
 Preparation of materials for PR in different subject. 
 PR contents will includes: 

- Benefits of using prepaid meters

Success of PPWM

By improving customer 
satisfaction for PPWM use

By improving customer 
satisfaction for water supply 

(water availability and 
service)

 Prepare introduction policy to 
reduce risk and succeed in 
PPWM

 Increase awareness of PPWM 
use

 Exercise good management of 
PPWM system

 Motivate customers to 
participate in PPWM

nt

 Improve water supply 
conditions in PA-1 

 Manage fair and scheduled 
water distribution 

 Provide good customer service

By improving customer 
awareness of JM water 

supply service

 Increase understanding of JM 
current water supply service  

 Develop awareness of  
planned improvement 
measures with PPWM 
introduction

Earns customer’s trustIncrease acceptance of PPWM



10 

Items Contents of Strategy
- Reduce your debt 
- Save water and save money 
- Wise management of water use 
- Save water for other areas and future generation 
- Scheduling water supply  
- Understanding of accurate consumption (accurate meter) 
- Feeling of fairness of payment (everybody pays) 
- Payment system for the poor 

 Increase understanding of JM current water supply service   
- Water sources availability and uncontrollability   
- Financial conditions 
- Others 

 Develop awareness of planned improvement measures with PPWM 
introduction and PPWM plan

3. Exercise good 
management of PPWM 
system 

 Strengthen the capacity to manage PPWM system
 Set up PPWM organization 
 Develop operational setup  

- to ensure quick response to customer complaints 
- to check, repair and replace of meters 
- to find illegal connection 
- to manage database 
- to manage bending stations and programs 

 Prepare job descriptions of related organization for PPWM 
 Give training staff members who involve with the new system (i.e. meter 

installation, system management) 
 Give training for data analysis of PPWM  
 Share responsibility with PPWM supplier, especially in maintenance of 

PPWM.
4. Motivate customers to 

participate in PPWM 
 Replace water meter for free to motivate them to replace. 
 The following should be decided by the Municipality.(Decision)   

- Water tariff is discounted? (No discount) 
- Maintenance and operation fee may be reduced?(Not reduced)  
- Debt recovery comes together with PPWM or later ? (Together) 

 Credit for the first 3-5 m3 of water use is installed and it will be recovered 
from the charge.  

 Consider low income family for payment
5. Improve water supply 

conditions 
 Enhance the capacity of water distribution management  
 Improve supply days, pressure 
 Set up time schedule by area
 Improve infrastructure
 Implement fair water distribution

 Chapter 3 for details
6. Manage fair and 

scheduled water 
distribution 

 Set up a proper organization  
 Strengthen technical capacity of Water Section on  

- water distribution management 
- proper operation and maintenance of facilities 
- leakage detection and repair 

 Take preventive measures for reducing customer complaint on water supply
7. Provide good customer 

service 
 Create meters maintenance division/team.  
 Strengthen the capacity of Customer Service Section on 

- response to customer complaints/request and resolve issues as quick and 
properly possible. 

- proper water meter management  
 Take preventive measures for reducing customer complaint on customer 

service on the PPWM services 
 Customer contract may be modified. The ownership of PPWM should be the 

Municipality if PPWM is provided by the Municipality? (Need further 
analysis) 
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(1) Comparison of installation strategy 

To adopt the strategy of PPWM for PA-1, following three main alternatives of target customer for 
introduction of PPWM are selected for a comparison. 

1. All customers area by area (Kharoubeh, Sabah Al Khir, and Al Naserah Street)

2. Only customers who accept PPWM

3. Customers with debtors 

Table 6:  Fur options of introduction target customer of PPWM ad expected results 

Item

1. All customers area by 
area (Kharoubeh, Sabah 
Al Khir, and Al Naserah 

Street)

2. Only customers who 
accept PPWM 3. Customers with debtors

Expected 
numbers of 
PPWM installed

700 (264, 161, or 232)
About 450

65 % of PA-1 by Social 
survey

364

Advantage for JM • Collection rate of PA-1 
would increase. 

• Water saving would be 
encouraged and water 
would be used more 
efficiently in the entire 
area. 

• All customers in PA-1 are 
treated equally and all 
have to pay water charge 
in advance.

• Debt payment can be 
scheduled.

• Installation is area by area 
starting low risk area so 
that risk would be 
reduced. 

• Installation of PPWM for 
only accepted customers 
of PPWM does not cause 
objection. 

• Collection rate of PA-1 
will be increased. 

• Water saving will be 
encouraged and water is 
used more efficiently in 
the entire area.

• Debt payment can be 
scheduled. 

• If PPWM can install 
debtors, it can be installed 
to all customers without 
difficulty.

Disadvantage for 
JM

• Some customers may 
object the installation of 
PPWM. 

• The low income family 
may not pay for water in 
advance.

• Collection rate in PA-1 
would not increase. 

• Water saving may not 
encourage since 
non-payment customers 
who may waste more 
water than paid customers 
still do not have any 
incentive to save water. 

• Only some 450 PPWM 
will be installed. 

• To improve NRW 
(commercial) in PA-1, 
regular water meter 
should be purchased and 
installed for inaccurate 
meters.

• Some customers may 
object installation of 
PPWM since they current 
are not paying and have 
debt. 

• The low income family 
may not be able to pay for 
water in advance.

• Only some 360 PPWM 
will be installed. PPWM 
is installed only selected 
customers, which is not 
fair. 

• To improve NRW 
(commercial) in PA-1, 
regular water meter 
should be purchased and 



12 

• PPWMs are scattered in 
the area and management 
of PPWM may have 
difficulty. 

• Only scattered accurate 
data of PPWM is 
collected.  

• PPWM customers who 
pay charge may complain 
about nonpayment 
customers, which is not 
equitable. 

installed for inaccurate 
meters. 

• Only scattered accurate 
data of PPWM is 
collected.  

Evaluation Selected

Three alternatives of introduction target and expected results are compared and simplified results are 
shown in the figure below. If PPWM is installed to all customers in PA-1 area by area, the purposes of 
PPWM would be achieved but its success requires measures for possible objection of installation of 
PPWM. On the other hand, If PPWM is installed only to accepted customers of PPWM, there would 
be no objection of installation of PPWM but the purposes of PPWM would be not achieved. The latter 
case indicates no meaning of implementation of PPWM. The expected result of the alterative 3 
(installation to debtors) is almost same as the alternative 1. However, if PPWM can be installed to 
debtors, perhaps it can be installed to all customers without difficulty. 
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Figure 3: Comparison of three options of introduction target and expected results 

(2) Sequence of installation of PPWM in PA-1 
 
The sequence of installation of PPWM in PA-1 area by area shall be decided, considering easiness of 
installation (need to study more). 

1. Sabah Al Khir
2. Kharoubeh
3. Al Naserah Street

(3) Additional installation strategy 

In addition to installation n PA-1, PPWM may be installed to other target customer such as 

 Influential people (Mayor, managers, member of council, employees) with signal that we are 

going to start with us,

 Customers with large debtors
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(4) Other consideration for installation strategy  
a) Introduction of PPWM starts with influential people (Mayor, managers, member of council, 

employees) with signal that we are going to start with us. 

b) If customer has debt, he wouldn’t change to PPWM since introduction of PPWM will come with 

debt recovery in many cases. At the beginning, when PPWM is installed, customer is not asked 

about debt repayment. Later, e.g. 1 year, they are asked to be paid by installment. Some % from 

each charge should be taken from customer who has debt. 

c) Commercial customer is mandated to install PPWM as probably, the willing to accept PPWM is 

higher than domestic customers. 

d) Rental building to be with prepaid meters in order for the owner grantees that all renters pay all 

bills. 

e) Public institutions may not be able to adapt to PPWM system so that traditional meter is installed 

to public institutions.  
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Improvement of water supply conditions (Preliminary results) 
This section will be discussed in the different session. 

This study covers PA1+ Basateen Area (Areas supplied by Jalameh Source). 
Water source: Jalameh (Mekorot water); Quantity: in 2015 daily average = 1028 m3/day (range 
718-1445 m3/day), in 2016 daily average = 894 m3/day (range 488-1448 m3/day), in 2017 (until 
August end) daily average = 645 m3/day (range 370-1147 m3/day). The Master Plan has used an 
average value of 833 m3/day as the current input from this source. 
Reservoir: Sabah Alkhir tank, 2 tanks with total capacity of 100 m3.
Pump: 1 number working. Model EBARA multi-stage pump EVM 32 8-2F5/15.

Flow (LPS) 3.30 5.83 8.33 10.00 11.67

Head (m) 172 157 130 103 75

Supply schedule: 
Sabah Alkhir: 1 day every 4 days (day 1, 5,…)
Kharoubeh: 1 day every 4 days (day 2, 6, …)
Nasraa Street: 1 day every 4 days (day 3, 7,…) + during supply period to Basateen
Basateen: 1 day every 4 days

Pressure at network:
Sabah Alkhir: 20-80 m 
Kharoubeh: 10-75 m 
Nasraa Street: 20-75 m 
Basateen: not measured yet

Al Shamel billing data for a period of 13 months (June 2017-June 2018) is collected and summarized 
below.

Table 1: Monthly water consumption from Al Shamel

Month PA1 total Sabah Alkhir Kharoubeh Nasraa 
Street Basateen

6-17 11,663 3,964 4,156 3,543
7-17 14,870 4,302 4,495 6,073
8-17 13,784 4,132 4,711 4,941
9-17 14,127 4,804 3,915 5,408

10-17 12,302 3,580 3,924 4,798
11-17 12,946 4,300 4,400 4,246
12-17 12,136 3,907 4,087 4,142
1-18 12,390 4,110 4,323 3,957
2-18 10,822 3,902 3,424 3,496
3-18 9,933 2,920 3,664 3,349
4-18 12,213 3,332 3,728 5,153
5-18 12,373 3,753 3,784 4,836
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Month PA1 total Sabah Alkhir Kharoubeh Nasraa 
Street Basateen

6-18 10,958 3,625 3,484 3,849
Total 160,517 50,631 52,095 57,791
Average 
(m3/month) 12,347 3,895 4,007 4,445
 Seasonal peak 
factor 1.20

Table 2: Consumption analysis
Description PA1 total Sabah Alkhir Kharoubeh Nasra Street Basateen

Daily 
consumption
Average (m3/day) 406 128 132 146
Seasonal peak 
factor 1.2 - - -

Peak daily 
(m3/day) 488 154 158 176

(LPS) 5.64 1.78 1.83 2.03
Physical loss (as 
per MP) 29% 29% 29% 29%
Peak daily 
demand including 
physical loss 
(LPS)

7.95 2.51 2.58 2.86 3.47*

(m3/day) 687 217 223 247 300
If supplied 3 
days/week (LPS) 5.85 6.02
If supplied 4 
days/week (LPS) 5.01 6.07
* For Basateen, the demand is calculated from connected population and per capita demand of MP (131 

LPCD including leakage)

(1) Continuous supply considering seasonal peak factor but without hourly peak factor

(2) Continuous supply considering both seasonal and hourly peak factors (as per PWA demand 

pattern; hourly peak factor of 2)

(3) Three days supply to Sabah Alkhir and Kharoube, and four days supply to Nasraa Street and 

Basateen areas (considering seasonal peak factor but without hourly peak factor)

(1) Continuous supply considering seasonal peak factor but without hourly peak factor

1) Pump: existing pump is adequate 

2) Reservoir: existing reservoir size is adequate

3) Network: some pocket areas in Nasraa Street and Basateen have high unit headloss 

(~7-145 m/km). Additional pipes (quantities as shown below) in parallel to the existing 

pipes may be laid to reduce the headloss. However, pressure is adequate even without 

changing these pipes. 
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Nasraa 
Street 

Diameter 
(mm) 

Length (m)
Basateen Diameter 

(mm) 
Length (m)

50 518 50 390

75 374

Results of simulation are shown in Figure 2. According to this scenario, pressure in the area 
varied from a low of 23 m to a high of 93 m, with an average of 73 m. 

(2) Continuous supply with PWA demand pattern. 

The demand pattern is shown in the following Figure 1. 

1) Pump: the existing pump alone is not sufficient. So, two more pumps; one working and 

one stand-by will be required. Proposed size of the pump is. 

Flow (LPS) 12 

Head (m) 50 

2) Reservoir: the existing size is not adequate. Total size required is about 200 m3. 

3) Network: improvement same as in 4.1 above is required. 

Results of simulation are shown in Figures 3 and 4. 

Figure 1: Demand pattern (PWA Recommended pattern) 
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According to this scenario, at minimum demand time pressure varied from 23 to 80 m with 
an average of 60 m. At maximum demand time the pressure varied from 17 to 65 m with an 
average of 44 m.  

(3) Three days supply to Sabah Alkhir and Kharoube, and four days supply to Nasraa Street and 

Basateen areas 

1) Pump: existing pump is at boarder line (rated capacity 11.67 LPS, actual flow 11.87 

LPS during supply to Sabah Alkhir and Kharoube, and 11.09 LPS during supply to 

Nasraa Street and Basateen).  

2) Reservoir: minimum required size is 116 m3 against the available size of 100 m3. So the 

size is also in the boarder line. 

3) Network: needs to be changed as mentioned in 4.1 above.  

Results of simulation are shown in Figure 5 and 6. 

According to this scenario, pressure in Sabah Alkhir and Kharoubeh area varies from 23 m to 
84 m with an average of 60 m. In Nasraa Street and Basateen area pressure varied from 16 to 
93 m with an average of 63 m. 
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Areas requiring 
pipe size increase 

Figure 2: Result of hydraulic simulation 24 hours supply considering seasonal peak but no hourly peak
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Figure 3: Result of hydraulic simulation 24 hours supply considering seasonal peak and PWA Hourly Pattern (at minimum consumption time)  
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Figure 4: Result of hydraulic simulation 24 hours supply considering seasonal peak and PWA Hourly Pattern (at maximum consumption time) 
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Figure 5: Pressure and unit headloss at Sabah Alkhir and Kharoubeh (3 days/wk supply) (no supply to Nasraa Street and Basateen at this time) 
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Figure 6: Pressure and unit headloss at Nasraa St and Basateen (4 days/wk supply) (no supply to Sabah Alkhir and Kharoube at this time) 
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Set up of PPWM System 

Prepaid Water Meters System includes prepaid water meter, token, vending station (PC computer, card 
reader, UPS, printer …etc), hand held unit, software. 

The prepayment environment is made up of the following equipment and components:

 The metering device, this includes the user interface for the loading of credit and other data. The 
metering device must be securely mounted to prevent tamper.

 The credit and data transfer device: token
 The vending station, specifically the hardware, software and interface to the token
 Flexible and user defined reports from the software to allow reporting on all aspects of the 

system and the consumer consumption and spend. Trend analysis must form part of the reporting 
options.

The PPWM system consists of metering, dispensing (vending), and credit-loading components. The 
customer purchases a specific amount of water at the vending station by charging their PPWM cards. 
This purchased (credited) water is registered into media (token), and the payment for credited water 
will be automatically transmitted to the customer database in the center of billing system by internet. 
Vending stations (sale points) are established at the most accessible points with flexible hours for 
customer to conveniently charge their cards. 

P-1: PPWM installed at household P-1: PPWM installed at household P-3 Inter a card (token) 

P-4 Database computer P-5: Dispensing equipment at P-6: Server (Data transmission
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Vending station equipment to existing financial 
system)

PPWM is divided into two parts: 1) attachment of prepaid system (electrical part) and 2) measurement 
part (regular meter) as shown in following photos.

P-7: Top view of PPWM P-8: Side view of PPWM P-9: Bottom view of PPWM

The prepaid water meter software can be integrated with the service provider’s accounting and 
financial software. The system also supports the use of hand held units to program and interrogate the 
metering devices in the field. The hand held unit is able to perform the same functionality as the 
software provided that is used for the metering device data up/down loads. 

(1) Software
The service provider prepaid water meters system shall be uniquely coded via a database code or 
identifier linked to the prepaid water meters, so that meters and token from one area cannot be used in 
another area.  

(2) Vending station
Vending stations will be established at accessible points for customers’ convenience for extended 
hours. A vending station per 1,000 customers is suggested by the supplier. The equipment necessary 
for the vending station will be PC system including software, the device for charging credit, etc., and 
one staff shall be deployed at this station. Vending station can be outsourced by supermarkets or by 
companies which offer credit charge services. Convenient and hassle-free payment methods; properly 
located charge centers (vending stations) with extended service hours and friendly/knowledgeable staff 
are established. The software will be used on a standard computer with an attached reader writer for 
the token.

(3) Token
 The token is a data transfer mechanism. The token transfers metering data to the vending station 

or payment point and transfers credit (in cube meter) or credit to the metering device.
 Token shall be bi-directional token, calling for a mobile robust secure passive memory device.
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 The token must transfer data to and from the metering device/end point (vending station, payment 
station).
 Data transfer from vending station to metering device 

- Purchased Credit – This may be in credit units or cube meter.  The Bidder shall 
detail the method employed.

- Program parameters – This will consist of updated rate tables, consumption limit. 
These parameters should be transferred automatically without operator 
intervention.

 Data transfer from metering device to vending station 
- Metering parameters – measured and calculated metering parameters. 
- Program parameters – All parameter used to set-up the metering device. 
- Rate parameters – All parameters used to calculate rate of cube meters charged to 

the prepaid water meter. 
- Tariff parameters – All parameter used to establish the charges to the consumer 
- Tamper conditions – All conditions indicating the state of tamper 

(4) Hand held unit
The system must support the use of robust hand held units, except laptops, to program and interrogate 
the metering devices in the field. The hand held unit must be able to perform the same functionality as 
the software provided that is used for metering device data up and down load.

Hand held unit shall allow to access water meter via authority card directly to read data. Hand held 
unit shall allow read tokens, create special purpose cards including time, authorization, maintenance, 
open, close, control (Info)...etc.

Item Operational Requirements

Measurement The meter must measure water flow with a range as specified in the Technical Data Tables.

Real Time Clock The metering device must have a real time clock providing an accuracy of better than 0,5- 

seconds/day drift (IEC requirement). 

Data storage The metering device must be able to store all program parameters and metering data on a  

non-volatile memory in case of any power failure. The non-volatile memory shall be 

transferable to a new meter in case of malfunction of the current meter in use (meter black 

box). 

Credit display in 

credit amount 

The prepaid meter must be able to display the remaining credit in a cube meter amount or 

money, based on a programmable rate. 

Reserve (spare It is a pre-defined and programmed critical limit of credit that warns the subscriber to 
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Item Operational Requirements

credit) recharge the prepaid water meter. In this case, the shut off valve will be closed temporary 

and it will re-opened using the consumer card to allow consuming the remaining reserve 

credit. 

Low Credit Alarm, 

Message or 

Warning 

Once the available credit falls below a pre-defined and programmed critical limit of credit, 

a visual message or warning or alarm must be triggered. 

Friendly credit It must be possible to program the prepaid water meter so that it does not disconnect during 

certain periods. This feature must override the out of credit parameter. This will ensure that 

consumers are not disconnected over night , weekends and holidays , when it is not possible 

to  make purchases form the vending station. Alternatively the device should accept a 

programmable emergency token used by the consumer. 

Tariff The prepaid water meter shall have the capability to be programmed to calculate the 

consumption with 

Stepped tariff: 

The prepaid water meter must allow for a programmed stepped tariff according 

to Palestinian Water Authority (PWA) tariff standards , with a minimum of 5 

steps. The stepped tariff requires energy to be charged at a predetermined rate 

from zero usage to x–cube meter (step 1), from x–cube meter to xx–cube meter 

(step 2) and so on. The prepaid water meter must reset the step count at the start 

of every month. 

Fixed charge: 

The prepaid water meter must allow for a fixed charge to be loaded into the 

meter via the token or programmed. The fixed charge should be decremented in 

equal steps per day. 

Multi tariff utility structure plan such as (Domestic, commercial, industrial, etc) 

The Tariff must be loaded automatically on the consumer token 

Value Added Tax (VAT) 

The system must allow for dealing with two values of VAT depending on the 

location. 

Consumption Limit The prepaid water meter must allow for monthly consumption limiting to be programmed. 

The prepaid water meter valve shall be switch off after consumption limit has exceeded. 

The prepaid water meter must reset the consumption limit at the start of every month. 

“Technical Requirements and Specifications for Supply and / or Installation of Prepaid Potable Water Meters 

System, Version 3, June 2017” (Technical Specification of PPWM (PWA, MoLG, PSI))

Item Operational Requirements
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Item Operational Requirements
User interface The prepaid water meter user interface (information, messages, 

warnings,…etc) displayed on the meter LCD screen shall be English or Arabic 
language. 
Push button or any similar interface allowing the consumer to: 
 Scroll through the displays 

Display – 
All features listed above must be available on the display in a user-friendly 
manner. Display sequences, parameter list and the display time must be user 
programmable. 
 Backlit 
 Token activity: Insertion, Error insertion, Successful insertion, credit transferred 
 Error and Fault conditions

Electronic device The electronic device of the prepaid water meters, can be combined with the meter 
or not combined (splitted) from the meter.

Shut off valve The valve will provide the function to open and close the water. The valve will be 
triggered on the following conditions: 

Zero credit reached, with the exception of friendly credit 
Consumption limit exceeded 
Tamper condition

Built-in strainer and 
non-return valve 
(NRV)

Residential mechanical water meters shall be equipped with built in strainer at the 
inlet of the prepaid water meter and NRV at the outlet of the prepaid water meter. 

Prepaid water meter 
box 

Residential prepaid water meters shall be installed inside boxes for the protection of 
the prepaid water meter in locations far away from vibrations and shocks. 
Prepaid water meter box can be made from: 

Galvanized steel metal box (min sheet thickness 2mm) , or 
Rigid Plastic 

The design of the prepaid water meter box shall be in such way to allow the 
consumer (subscriber) to have access only to the screens and button of the water 
meter and to allow charging of the  prepaid water meter. 
The prepaid water meter box specifications and dimensions shall be as follows: 

The box shall be water proof. 
The box shall be rigid. 
The opening angle of the hinged cover shall be max 90 degree to the horizontal. 
The box shall have lock 
Box shall include all needed accessories for sealing, locking and fixing the box in the 
required places. 
Overlapping and drop-in covers to prevent dirt and grass from settling between body 
and cover, making it easier to remove over time. 
Box dimensions shall be suitable for installing the prepaid water meter with the strainer 
inside the box as a minimum. 

In addition to the above specifications and requirements plastic box shall: 
Contain UV inhibitors for sustained durability and performance in direct sunlight. 
Plastic shall accommodate extreme weather conditions. 

Light industrial, commercial prepaid water meters shall be installed inside door in  
locations  far away from vibrations and shocks

Battery The battery / batteries shall be lithium 
The battery / batteries life must be min 5 years (from the project commencement 
date) for the (valve & LCD battery) and Printed Circuit Board battery. 
The prepaid water meter shall have an alarm or message or warning showing that 
the battery is low or damaged.

“Technical Requirements and Specifications for Supply and / or Installation of Prepaid Potable Water Meters 

System, Version 3, June 2017” (Technical Specification of PPWM (PWA, MoLG, PSI)) 

The standard drawing of PPWM is shown in the drawing below. As for ultrasonic meter, built-in 
strainer shall not be installed, which may affect accuracy of meter due to occurrence of turbulence 
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flow.  

“Technical Requirements and Specifications for Supply and / or Installation of Prepaid Potable Water Meters 
System, Version 3, June 2017” (Technical Specification of PPWM (PWA, MoLG, PSI))

Figure 4: Standard Drawing of Prepaid Water Meter

1. The supplier will do the linkage between the Main server and the various vending stations without 
additional cost rather than offered.

2. The supplier recommended to use the ONLINE option as the off line vending option may cause 
some problems in transferring the data to the main server. Note that the off line method requires 
high quality computers in the vending stations. VPN is better than ADSL.

3. For calculating the consumption, the handheld unit will allow the remote reading up to 200 m 
distance, no additional parts needed to be install to communicate with the PPWM. Or the GPRS 
will be installed at cost 5$/meter additionally.

4. The tariff categories can be managed by the meter, and whatever the customer charges it will be 
understood as deposit money for him and not cubic meters.

5. If the internet is weak the vending station will not stop charging because the size of transferred 
data to the charging card is not big...as stated by PPWM supplier.
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6. The PPWM software can backup the database.

The following table is a summary of evaluation of 3 types of water meter. In addition, results of 
experiment meters by the Project and causes of meter malfunction observed at Ajja meter maintenance 
center are given in Appendix-2.  
 
As a result of evaluation, ultrasonic type is selected for the advantages below. 

• Good performance (low minimum flow).
• Water with air and air bubble is not measured. 
• Without mechanical parts, life is longer. 
• Ultrasonic type is less likely to be blocked by any dirt or sand particles
• It can be utilized in a condition that water supply is intermittent and the dirt such as rust, 

sand, and calcium potentially contains in the water supplied. 

Type Velocity (impeller) Volumetric Ultrasonic
Advantage • Maintenance is simple. • Can be installed in any 

position.
• Minimum flow is small.

• Ultrasonic meters do not 
measure air 

• Minimum flow is small
• No moving parts and long life 

with good accuracy.
• Low pressure loss.
• 11 meters without prepaid unit 

were tested for 3 months in 
the project and show good 
results.

Disadvantage • Count air in intermittent 
supply.

• Should be installed in 
horizontal position only.

• Mechanical parts can be 
damaged, making accuracy 
decrease and frequent testing 
necessary.

• Prone to wear in silty water, 
resulting in loss of accuracy 
and frequent need for 
replacement.

• Shorter service life.
• Significant head loss occurs at 

higher flow rate.
• Minimum flow is high. Less 

sensitive at low flow rata.
• Meter is choked by debris and 

soil which reduce water 
passage and cause low 
pressure. 

• Count air in intermittent 
supply

• With silty water 
(particles/dirt) and 
calcification, meter gets 
jammed and does not work 
accurately. 

• Additional strainer to remove 
particles is required. But it 
causes frequent choking of 
filter if the water contains 
sand particles or dirt.

• According to a PPWM 
supplier, it is clogged up by 
particles in 2 or 3 years after 
installation, which happened 
in Arraba municipality near 
Jenin. 

• Meter is choked by debris and 
soil which reduce water 
passage and cause low 
pressure.

• There may be air-water mix in 
intermittent supply, and 
ultrasonic does not measure 
water as long as the water 
contains air bubbles. 

• (No experience of the use of 
ultrasonic meter in actual 
conditions.)

Life time • In general, 7 years or more 
and depend on raw water 
quality. 

• With mechanical parts is 

• In general, 7 years or more 
and depend on raw water 
quality.

• With silty water (particles) 

• In general, 7 years or more. 
Life type of electrical parts is 
also 7 year or more. 

• The battery life is usually 
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Type Velocity (impeller) Volumetric Ultrasonic
damaged, short life time. and calcification, short life 

time. 
more than 5 years depending 
on the frequency of charges 
(how often the meter is 
charged) and data 
transmission. The battery is 
exchangeable. 

Experience • Many but they are getting 
older since they were installed 
long time ago.

• Decreasing installation due to 
air problem and decreased 
accuracy at lower flow rate.

• Many • An ultrasonic PPWM was 
installed for testing purpose 
only in JSC-JWV.

• 11 test meters without prepaid 
unit for experiment purpose 
are installed in this project in 
different water supply 
conditions in Jenin and show a 
good result.

Unit price
(indicative)

• Around 120~130 USD • Around 120~130 USD • Around 140~150 USD

Customer 
perspective

• Customers have negative 
preconception that meter 
counts air. 

• Customers have negative 
preconception that meter 
counts more than 
consumption.

• Customer may claim it is no 
experience. 

Results of 
experience of 11 
experiment 
meters

• Smallest quantity: 3.3% less 
than volumetric flow meter. 

• Velocity types still run even 
when the flow in pipe is not 
full or when there is only air 
or air mixed water is running 
in pipe. But the quantity is 
less than ultrasonic, so that air 
problem may be negligible in 
Jenin. 

• Velocity meters used in this 
experiment have higher 
minimum flow rate (lower 
accuracy at lower flow rate), 
so their recorded volume is 
lower than the other two 
types.

• However, it is minimal 
difference between velocity 
and ultrasonic in Jenin. If 
meter with R160 or more is 
used, the difference may be 
decreased. 

• Largest quantity. 
• Two of existing volumetric 

meters are not functioned, 
probably choked by debris.

• Volumetric types still run 
(record flow) even when the 
flow in pipe is not full or 
when there is only air or air 
mixed water is running in 
pipe. But the quantity is 
almost same as ultrasonic, 
which does not count air, so 
that air problem may be 
negligible in Jenin.

• Lower than volumetric flow 
rate but the difference is 
almost null: 0.56 % less than 
volumetric volume. 

• From the visual observations 
it is found that ultrasonic type 
stops (does not work) when 
the flow in pipe is not full, or 
when only air passes, or when 
the water is mixed with air 
bubbles. 

• It is minimal difference 
between volumetric and 
ultrasonic in Jenin.

Evaluation • Low flow accuracy is low. 
• With mechanical parts, it can 

be damaged. 
• The accuracy is reduced 

according to age. 
• Air is counted even though it 

does not likely affect the 
measurement.

• Particle/dirt problems are 
severe. 

• Air is counted even though it 
does not likely affect the 
measurement. 

• Good performance (minimum 
flow is lower) .

• Water with air and air bubble 
is not measured. 

• Without mechanical parts, life 
is longer. 

• Ultrasonic type is less likely 
to be blocked by any dirt or 
sand particles and can be 
utilized for a residential meter 
in a condition that water 
supply is intermittent and the 
dirt such as rust, sand, and 
calcium potentially contains in 
water supplied. 

Selection
Selected
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The required specification of ultrasonic PPWM is shown below considering the availability of PPWM 
in Palestine. 
 Diameter: 3/4 inch (ND20mm) 
 Q3 (permanent flow) =2.5 ~ 4.0 m3/h and Q1 (minimum flow) ≤ 0.016 m3/h 

(1) The number of meters by diameter of service pipe
The number of service pipes by inlet dimeter of service pipe in PA-1 

Inlet service pipe 
diameter 

(inch)
Kharoubeh Sabah Al 

Khir 
Al Naserah 

Street Total 

1/4(HDPE) 0 0 3 3
1/2 65 90 91 246 
3/4 171 72 104 347 
1 13 22 53 88 
2 0 0 1 1 

Null 0 0 2 2 
Re-survey 13 14 7 34

Total 262 198 261 721

(2) The number of meters estimated for budget preparation 

PA Area 

Nos of 
Customers 
based on 
GIS-MP 
database 

Estimated number of 
customers based on GIS –

MP and latest customer 
data 

(35% more than GIS-MP)

Registered 
metered 

customers by 
CDS (nos.) 

Estimated 
registered metered  
(estimated using 

19% of the nos. of 
Customer based on 

GIS in PA1)

1
Sabah Al Khir, 
Kharoube, and 
Nasraa Street 

606 818 

721 
(actual+resurvey) 
19% more than 

Nos of customer 
based on GIS

- 

2
Al Zahraa, and 
Jenin Camp 
(new)

466 629 - 555 

3
Sharqiya and 
Halima Al 
Shadia

361 487 - 430 

Total 1,433 1,934 721 985
1,940 

Estimated number for 
budget request

1,706 

Note: *1; the numbers are based on GIS database of Master Plan (MP). Latest customer records for whole Jenin 
show about 35% more number of customer connections compared to the numbers in GIS. The number of 
connections at present will likely increase in all these PAs by about 35%.
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The budget of JICA for PPWM is fixed. The following factors affect the number of meters procured.
 Integration with accounting software: If it is integrated, the cost increases by about 1,000 ~15,000 

USD, which reduces nos. of PPWM adjusting total cost in the fixed budget. The integration will 
be made by another budget, possibly of JICA or Municipality. Therefore, integration will be not 
made together with PPWM procurement. 

 The cost responsibility for materials for replacement/relocation: If the materials required for 
replacement and relocation of meters are to be procured in PPWM procurement, the quantity of 
PPWM is reduced. It has been decided that, in principle, the materials will be procured by Jenin 
municipality. Therefore, materials will not be included in this procurement. 

 In Pilot Areas, PPWM should be installed to new customers, who may increase in the project time. 
Therefore, a reserve/stock of PPWM is required. 

The quantity of PPWM to be procured will be decided based on the conditions above. The maximum 
quantity will be 1,940 and as many quantity as possible will be procured within the JICA budget. The 
required quantity of PPWM system with built-in materials is show in section 4.2.5. The final number 
is decided as 1,850 based on the JICA budget. 

(1) Vending station 
Vending station should be located in the center of each geographic area of pilot project for convenient 
service for the customer in each area with extended service hours such as at supermarket, in addition 
to a vending station in the Municipality, where the customer service center and main server is located. 
Three vending stations will be set up for 3 pilot areas; each one station for one pilot area. In total 4 
vending station including a station in customer center of the Municipality shall be procured.   

(2) Handheld unit
One handheld unit will be procured for each pilot area and 3 handheld units will be procured to read 
and/or check meter at site of customer meter. 

The following set of PPWM system will be procured for 3 PAs. 

No. Items and Specifications Quantity
1 Prepaid water meter (DN20), PN16bar, Ultrasonic type 1,850
2 Check valves DN (20mm), PN 16bar 1,850
3 Ball valves DN (20 mm), PN 16bar 3,700
4 Rigid plastic case for installing PPWM, valves, fittigns 1,850
5 Complete vending station with hardware equipment and software 4
6 Installation including commissioning for Vending station 4
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7 Server management software and hardware 1
8 Installation including commisionning for Server management 1
9 Handheld Unit (field verifier) 3

With procurement of PPWMs, meter boxes and other fitting, the large stockyard is required. Jenin 
Municipality should prepare such stock yard and inventory system.

The location of PPWM should be outside the customer property in the nearest wall to the street side, 
entrance or other visible and accessible place by Municipal staff for periodical inspection. This is 
practice in JSC-JWV and Aquraba Municipality. However, in JSC-Tubas, the first preference for 
location of PPWM is outside the property. The location of PPWM should be outside property for new 
customers. But JSC-Tubas cannot force to relocate PPWM to outside property for existing customer. 
They cannot stick to outside property. The priority purpose is to install PPWM but not the location. 
JSC install PPWM to any place that customer agree. 

Relocation needs cost and time. Jenin Municipality has decided that location of PPWM will be set 
based on the option 4 of the following options. 

1. The location of PPWM is outside the customer property. 
2. The location of PPWM is the same location as it is. 
3. The priority is outside but final location is the position agreed with customer.
4. If the existing location is easy to access, the location is same as it is. But if the meter is 

located at the place for maintenance crew difficult to access to meter (see CDS), it is 
relocated outside the property.
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The Jenin Municipality has decided to use rigid plastic box. 

Steel box and Plastic box Rigid plastic box
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Figure 5: Overall process of installation of PPWM

According to the observation in Customer Data Survey (CDS), the approximate ratio of relocation and 
replacement is 2:8, or relocation is less than 20%. 

1) Preparation work for installation 

Preparation work below is required before installation work.
At field work

1. Survey existing service pipe and decide the connection point of PPWM, record dimeter of 
pipe

2. Decide the location of PPWM
3. Measure the length of service pipe (GI and PVC) required for connection of PPWM
4. Decide required fittings and record all materials and quantity
5. Make sketch or drawing of PPWM installation (during the above work)

After field work
1. Finalize sketch or drawing of PPWM installation
2. Estimate materials required 
3. Estimate the cost of works
4. Estimate required hours for installation 
5. Estimate the required or available number of teams 
6. Prepare overall schedule

The required timeline of survey work is as follows (to be decided).  

 Survey per customer: 20
 Working hours per day: 4

Decision of installation policy (Option 4)

2. Decision of 
execution method of 
installation by JM

4. Execution of Installation

1. Preparation work for 
installation by JM
 Decision of PPWM 

location in each house
 Survey 
 Prepare design/drawings 
 Estimate required 

materials and quantity 
 Estimate cost 
 Prepare installation plan 

4. Procure 
PPWM system 

by JICA

3. Estimate 
required materials 

for installation 

Estimate cost of 
required materials

Procure required 
materials by Jenin 

Municipality
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 Days of work in a week: 5 
 Number of customers surveyed per day per team: 12 
 Number of team: 2 
 Required days: 30 days (6 weeks) 

Well before installation work, preparation work is required. These works should be completed 2 

months before the start of installation because it requires procurement of materials before start the 

installation. If it is supposed that installation work start from March 2019 and preparation work 

should be completed in December 2018.  

2) Required materials 

The required materials and quantity will be estimated.  

 GI pipes 
 Fittings (vent, connector, reducer/enlarger, nipple, riser, etc.) 
 PVC pipes 
 Nails 
 Bond? 
 Etc. 

The required equipment 
 Hammer drill (procured) 
 Plumbing tools (WWD), the quantity depend on the number of team, which will be procured 

by Jenin Municipality.  

3) Piping work 
Before installation, the consent of customer for installation of PPWM should be obtained.  
There are two types of piping work for installation: replacement of existing meter with PPWM, and 
relocate of meter. Replacement of existing meter with PPWM is not laborious work but relocation 
required laborious works. 

A. Replacement 
1. Visit and confirm with the customer for meter location (5 min.) 
2. Close maintenance valve or confirm no water supply day in supply schedule 
3. Remove existing meter and install PPWM with adjusted fitting (15 min.) 

 Carry tools, parts and fitting, and discuss in the team. 

 Remove existing meter 

 Replace with PPWM 

 If dimension is different, it should be adjusted by secondary side 

4. Do other necessary documentations (5 min. by other staff) 
Record the last reading of existing meter and take photo in case of claim by customer  

5. Move to next customer (10 min.) 
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Total 30 min. (including movement) 

B. Relocation
1. Visit and confirm no water supply day in supply schedule
2. Confirmed with the customer for meter location (5 min.)

 Find inlet service pipe outside the customer property (in preparation survey) 

 Carry tools, parts and fitting, and discuss in the team.

3. Digging land to expose inlet service pipe (15 min.)
4. Plumbing between inlet and outlet service pipes and PPWM (15 min.)
5. Fix PPWM (10 min.)
6. Cleaning etc. (5 min.)
7. How to treat existing meter???? Remove or keep it??
8. Do necessary documentations (5 min. by other staff) 

Record the last reading of existing meter and take photo in case of claim by customer. 
9. Move to next customer (10 min.)

Total 60 min. (including movement) 
Note: (min.) assumed required minutes. 

4) Fixing PPWM
Following fixing methods of PPWM would be selected. 

1. Fix PPWM on wall by nail
2. Stand PPWM by raiser (2 poles) or GI pipe raiser
3. Fix PPWM by GI piping
4. No fixation required 

Activity Replacement Relocation Total
 Average work hours per installation: 30 min. 60 min.
 Working hours per day: 4 hours
 Number per day per team 8 4
 Days of work in a week: 5 days
 Total installation number: total 700 560 140 700
 Required days per team : 70 days 35 days 105 days
 Required wees/months (4 teams) 17.5 days 8.75 26.25 days

(6 weeks)

The installation work should be made by Jenin Municipality according to MM of the Project. 
Following four kinds of execution method may be considered:

 Direct execution by existing staff of Jenin Municipality (with/without incentive per meter 
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installation)
 Employ required number of technicians and direct execution
 Sub-contract to local contractor
 Mix of sub-contract and direct execution 

The Jenin Municipality has decided direct execution by existing staff of Jenin Municipality with 
incentive per meter installation, where amount and kind of incentive is to be determined. PPWM 
installation will be conducted by 4 teams at least. However, the quality of works shall be inspected and 
ensured.  

1) Required materials

The cost estimation of required materials assuming required materials as below. 

Assumed quantity of  
materials only(with 
changing location)

Cost(USD) 
Assumed quantity of 

materials only(without 
changing location)

Cost(USD)

All meter types Reducer 2x1$ 2 Reducer 2x1$ 2
Nipple 2x1$ 2 Nipple 2x1$ 2
Riser 3/4" 1.2mx3$/m 3.6 Riser 3/4" 1.2mx3$/m 3.6
Clamps+bolts 1x1$ 1 Clamps+bolts 1x1$ 1
cuppler 3/4" 2x0.8$ 1.6 cuppler 3/4" 2x0.8$ 1.6
Pipe 3/4"  5x3$ 15
elbow 3/4" 2x1.5$ 3

Total 28.2 10.2

If the ratio of relocation and replacement and total quantity of meters installed are assumed as 2:8 and 

1,850 (721 for PA-1), the estimated cost for materials are as follows.  

Relocation Replacement Total
Estimated unit costs 28.2 USD 10.2 USD -
Quantity (PA-1) 370 (144) 1480 (577) 1850 (721)
Estimated total cost for all 3 PAs 10,434 15, 096 25,530
Estimated total cost for PA-1 4,061 5,886 9,947

2) Installation work (labor) 

The Jenin Municipality has decided that installation work will be made by the staff of Jenin Municipality 

and provide 4 teams at least and they work after the office work time 14:00 to open with motivation per 

meter installation.   

(1) Integration plan
The prepaid water meter software is capable to be integrated with the accounting software. The prepaid 
water meter software is integrated with the Service Provider accounting and financial software. 
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Integration of prepaid meter system with the Municipality accounting software is carried out and 
prepaid meter system will be concurrently operated with accounting and financial software starting 
from the pilot project in PA-1. The PPWM data such as credits and water consumption in prepaid 
meter system will be continuously transferred to the Municipality accounting software.  

(2) Necessity of integration 
The following are purposes / benefits of integration.  
 Speed up accounting, save manual entry time, cost, human errors, miss typing, and additional 

employees or employees time. Without integration, daily all the charging records of PPWM 
transaction should be entered manually to accounting and financial software (Alshamel).   

 Illegal transaction /Security (No frauds /misuse of money protect data from change or being 
copied or viewed by un-authorized persons). It prevents any illegal use of the PPWM charging 
money. 

 Guarantee financial transactions of all sources are entered to the financial system, and get real 
treasury and bank balances. 

 Get real time financial transactions. 

Jenin Municipality has financial system, which has daily transaction to preparation of financial 
statements. PPWM has own system. PPWM has daily transaction through token (charge). Money 
move every day, it needs to input daily data in Alshamel. Every credit (charge), debt is deducted. 
Everyday data should be input to Alshamel.  

(3) Method of integration 
1. The integration will be done using the main server of the PPWM vending stations and 

Alshamel server. 
2. The data of the customer debts and other deductions to be inserted one time to the PPWM 

software to be processed in every charge. 
3. After integration, everyday PPWM data is automatically transferred to Alshamel.  
4. Al Isra Company recommends to do the integration in one way; i.e from the PPWM to 

Alshamel and no need to do it bidirectional. 
5. Alshamel upgrading version 6 is to be done before the integration process. The Version up to 6 

will be completed in August 2018.  
6. Both consumption and financial data can be integrated. But consumption data come late. They 

said not much of need for water consumption integration because the consumption can be 
analyzed by the credit charge, be reading the meters often, and by GPR. If customer seldom 
comes to vending station, hand-held machine is used to collect the date of the customer PPWM. 

7. Sewerage tariff could be charged according to water supply consumption. Sewerage charge 
should be calculated in Alshamel after transfer the data from PPWM system to Alshamel.
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(4) Period and cost of integration
• The period and cost of integration will depend on the level of integration and the requirements 

of integration,(around 1 to 5 months.....1000$ to 15000$ ) 
• If from scratch then it takes more time but if it is the same method of integration that they have 

already done for other cities then the amount of time could be shorter. 

(5) Requirement form PPWM supplier 
• Some requirements and specifications that are necessary for doing the integration with Alshamel 

should be requested from the PPWM suppler. 
• API (Application program Interface) (XLM format) software is required from the PPWM 

supplier. This is included in the contract with the PPWM supplier.  

(6) Information for Al Isra Company for integration  
1) Requirements and data must be provided by the first team  (Supplier )  

1- The first team provides WebApi, which provides the data needed for the integration process 
(XML )(For example, the Electromed system) 

2- The main key of the charging  record is ID and a non-recurring key  
3- Charging  number (Document  number) 
4- The date of the charging  
5- Charging  time 
6- Status of the document  
7- Charging  center 
8- Charging employee  
9- The name of the customer area  
10- The number of customer on Alshamel system  (Debt collection cannot be recovered  without 

this field) 
11- Payment amount 
12- Type of collection 
13- Type of payment  (debt or sale) 
14- It can be linked with View technology (eg Baylan Co with support fields  above), the prepaid 

provider will provide a WebApi or view mechanism from the Israa website during the 
inspection period through a VPN connection. 

15- Before the supplier provides a URL that reads the data from date to date (force Reading from 
date to date) 

2) Defining councils with necessary fields for the integration process: 
1- ID (integer)  
2- Name of the Council 
3- Cost center 
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4- Bond book 
5- the number of the area  of the customer  or his name in the WebApi or view 
6- Cash  account number which belong to the municipality  
7- Account which belong to the first service (water price ) 
8- Account belong to the second service (monthly maintenance fees) 
9- Account belong to the third service (previous debts) 
10- Account belong to any service 
11- A list of the fields to be pulled from WebApi or view (Arabic name, English name, name Field 

in WebApi, Type of collection in WebApi) for each service Revenue or debt (x services) 

3) Definition of charging employees  
In Alshamel system, the charging staff is defined in the definition of the current collectors with 
addition of a. Account number b. Code as defined in the PPWM system of WebApi.  

4) Screens Integration with prepaid system 
- First screen: Pre-payment system screen: 

1. Name of the device that holds the prepaid data 2. Database name 3. The name of the view d. 
Username and password 4. field names as they are in the prepayment database 

- Second Screen : Screen Definition of council : 
1- ID (integer)  
2- Name of the Council 
3- Cost center 
4- Bond book 
5- the number of the area  of the customer  or his name in the WebApi or view 
6- Cash  account number which belong to the municipality  
7- Account which belong to the first service (water price ) 
8- Account belong to the second service (monthly maintenance fees) 
9- Account belong to the third service (previous debts) 
10- Account belong to any service..... 
11- A list of the fields to be pulled from WebApi or view (Arabic name, English name, name 
12- Field in WebApi, Type of collection in WebApi) for each service Revenue or debt (x 

services) 

- Third screen: The processing screen contains the following operations: 
1- Data import 
2- Issuing the arrest data for the total collections by each category and region 
3- Issuance of bonds for debt collection 
4- Detailed charging movements report 
5- Report on total charging  movements by region and collectors  
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Operation and Maintenance Plan of PPWM system 

Based on Guarantee and Maintenance and After Sales Services by the Supplier stipulated in 
“Technical Specification of PPWM (PWA, MoLG, PSI)”, the operation and maintenance plan of 
PPWM for Jenin Municipality is prepared. 

(1) Guarantee by the Supplier by the Supplier
Bidder shall guarantee for free all the products including the prepaid water meter system and software 
for 3 years from handing over (taking over) certificate date. Commitment form shall be filled, signed 
and submitted with the offer as required according to the attached Form No 1. (Source: Technical 
Specification of PPWM (PWA, MoLG, PSI))

(2) Maintenance and After Sales Services by the Supplier
The Supplier shall provide full services and technical support concerning the maintenance and after 
sales services for all their products for a period of 5 years starting from the expiry date of the 
Guarantee. Maintenance and after sales services may include, but are not limited to the following:

 24 hours - 7 days a week telephonic support
 On site support on request
 Local support
 On site support for a duration of five years.
 The Bidder shall sign with the Service Provider agreement concerning the maintenance and 

after sales services after signing the contract.
 Commitment form shall be filled, signed, stamped and submitted with the offer as required 

according to the attached Form No 1. Original form shall be submitted upon request.
(Source: Technical Specification of PPWM (PWA, MoLG, PSI))

(3) Meter maintenance in Maintenance and After Sales Services by the Supplier

(1) Operation and maintenance organization
The following organization is set up for operation and maintenance of PPWM system but most of 
them are not only limited to PPWM but also needed by the regular meter system. The following are 
O&M activities required for PPWM system. 

 Installation and registration of PPWM
 Periodical inspection of PPWM including finding of illegal connection and inspection by 

complaint. 

 Maintenance of PPWM (remove, install, and repair) 
 Operation of vending stations
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 Database and program management and reporting
 Server management
 Customer service and complaints management for PPWM in PA-1 
 Public awareness on PPWM for PA-1 

 

Following O&M activities are implemented by supplier for 3 years during guarantee period. 
 Meter maintenance (repair)
 Server maintenance 
After 3 years of the guarantee period, these activities will be also outsourced as after sales service. 
However, Jenin Municipality can select two options for meter maintenance for payment. 
 Pay annual after sales service by Supplier per meter (6~7 USD in case of Jenin-JWV).
 Pay the cost of repair of water meter piece by piece (in case of JSC-Tubas).

Based on the organization of JSC-JWV and JSC-JWV, the following workforce is required for 
management of PPWM system. 

Table 7:  Setting up of Organization for PPWM for PA-1 

No. Job title Number of 
employees Section Duties

1 PPWM 
maintenance crew    
- Technician 
(Sharing PPWM 
and maintenance 
of pipe network)

?
(part-time, 
share with 
existing 
duties) 

Meter 
maintenance 
team (new) 
in Water 
Section 
(WS) /
Customer 
Service 
Section 
(CSS)

 Maintenance of pipe network
 PPWM maintenance which includes: 

- install prepaid meter
- replace the battery
- if there is failure on prepaid meter, remove the 

meter and replace it with standby by one, sending 
the unworked meter to outsourced maintenance 
center to repair. When the meter is fixed the 
technician reinstall it again.

 PPWM periodical inspection of meter every 1 to 6 
months. 

 Checking of the meter of abnormal value at site for 
possible illegal connections

2 Vending station 
clerk 

1
(full-time)

1 
(outsource)

CSS/ 
Collection 
unit

 One working in Customer Service Center in 
Municipality and member in Municipality.

 One working in PA-1 (possible outsourced to 
supermarket) 

3 Database/program 
management

1
(full-time)

CSS  Working in database and sever management. 
- Application, registration, disconnection, etc.
- Reporting
- Program management 

 Monitoring and following up the vending stations
 Use handheld tools for remote controlling of 

ON/OFF.
 Checking of monthly consumption, find abnormal 
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No. Job title Number of 
employees Section Duties

values, ad report to Customer Service Section.
 Checking of the meter of abnormal value

4 Water distribution 1 
(part-time) 

WS  Checking of water volume of main meters (source) 
and branch main meters and compare corresponding 
bill consumption for illegal use or leakage.

5 Customer service part-time, 
share with 
existing 
duties

CSS  Respond and solve complaints quickly. 
 Provide good service with good communication with 

customers.

6 Public relation  ?
(part-time, 
share with 
existing 
duties)

PR  Receive complaints from customers in PA-1 
 Request the related sections to solve complaints
 Statistics of complaints and reporting 
 Public awareness activities for PA-1(before, during..)

Total 2 full-time
? part-time  

(share)

The mechanical parts of PPWM require same maintenance as regular meters. The current maintenance 
work of water meters should be improved regardless of PPWM or regular meter. The electrical part of 
water meter is not possible to repair by the Municipality and it should be maintained by PPWM 
provider. The Municipality staff can replace battery only in electrical parts. PWA recommends making 
a service contract with PPWM supplier on maintenance of PPWM.
Following is meter maintenance procedure.

1. Find malfunctioned meter by patrol of meter at site, check meter accuracy by customer 
reporting

2. Remove and collect meter from the site
3. Replace existing one to tentative one

By outsourced suppler
4. Send it to meter maintenance center of outsourced supplier 
5. Clean metering part, maintenance of prepaid card part, check-up of accuracy with using test 

bench, sealing work, etc.
6. Send it back to the Municipality 

Up to here by outsourced suppler
7. Re-install the fixed meter.

The following is an example of maintenance of PPWM in JSC-JWV:

- In general, the PPWM deficiency rate is about 1%. Sometimes the sensors get broken. 
- Replacement policy: Replacement of PPWM is free because JSC has such agreement with a 

maintenance company. 
- 2 batteries are inside. The life time will be 10 years but if they charge money more frequently the 
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life time will be reduced (8 years or so). 
- No regular calibration. When it is broken it will be checked by a maintenance company in Ajja. 
- Out of 6,000 meters, 10~12 meter/month are needed repair. 
- Spares parts stocked in JSC-JWV are battery, caps, etc.

The following are maintenance practices of PPWM in the maintenance center of a PPWM company in 
Ajja, Jenin Governorate:

- Seven municipalities are serviced by the maintenance center
- They have three sections (water prepaid meters, electricity prepaid meters and IT (software)) 
- Technical staff: 8 members
- Only broken meters are collected from providers for repair
- On average, 10 meters per day are repaired.

P-10: Testing accuracy of 
measurement of PPWM in meter 

test bench

P-11: Operation equipment of test 
bench

P-12: Maintenance of Prepaid 
system part

 Existing customer: Replacement of PPWM is free of charge. Meter is replaced by the 
Municipality and the Municipality becomes the owner.

 New customer: The following options should be decided by the Municipality. 
 Option 1: Installation of PPWM is free of charge. Meter is installed by the Municipality and 

the Municipality becomes the owner.
 Option 2: Installation of PPWM (or as a connection fee) is charged. Meter is installed by the 

Municipality and the owner is the Municipality. 
 Option 3: Installation of PPWM is charged. Meter is installed by the Municipality and the 

owner is the customer. 
 When existing PPWM is malfunctioned or damaged, the replacement option is decided by site 

inspection. If damage is not caused by the customer, it will be replaced by the Municipality for 
free but if the damage is caused by the customer, the replacement cost shall be charged to the 
customer with penalty if penalty is adopted. 



47

(1) Customer database management
Customer database security is among the important matters when it comes to the management. The 
PPWM should secure that the database is safe, backed up, and can be recovered when needed.
The followings are points taken into account when managing the database:

1. The vendors are safely connected to the server at JM, and have only ‘viewing’ authority and 
‘selling’ authority which means they are not authorized for any data modifications but only 
selling credits and viewing customer’s past 12 months purchase history.

2. The server that hosts the PPWM software should have a port number in addition to the IP 
address to be hidden from hackers and possible data thieves.

3. The server must be equipped with firewall for secure and safe data transfer. 
4. There must be a 24/7 good internet service and also utilize high quality internet cable for 

better data transfer.
5. There should be a built-in software with the PPWM that could be connected with the server. 

This software can monitor the system function and send warnings in case of any issues with 
the server or the database. This software can also monitor the database use and records any 
log in history, date and time, with the name of the person who accessed the database.

6. A generator in case the electricity is suddenly down. In addition to the generator the server 
should be equipped with long-hours batteries and also battery charges in case of any power 
outage.

7. The database should be backed up in different ways and be synced:
a. Backed up on the server
b. backed up on an external driver kept in the server room
c. backed up on an external driver kept in a hidden location outside the office
d. backed up by the PPWM company provider
e. backed up on secure and paid cloud service.

8. There must be signs on the server room to prevent entry of not authorized staff
9. The server room should be equipped by security camera and air conditioner.

(2) Reporting
The PPWM system provides the respective data to generate automatically monthly reports separated 
for the predefined supply areas e.g. sub-area:
 Quantities consumed per tariff step 

 Quantities consumed per month per (a) sub-area, (b) vending station, (c) customer

 Credit purchased (NIS/month) per (a) sub-area, (b) vending station, (c) customer

 Credit consumed (NIS/month) per (a) sub-area, (b) vending station, (c) customer

 New customer connected per (a) sub-area, (b) vending station

 Cancelled contracts from customer
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 No credit purchased within the month, customers per (a) sub-area, (b) vending station

 Abnormal user behavior (low or high consumption)

The further report can be added according to the necessity of the Municipality.

(1) Water Tariff 
Water tariff is discounted or not for PPWM customer. It could be possible to discount as an incentive 
and Municipality can reduce the cost of reading and collection. 
 JSC-JWV, JSC-Tubas, and Aqraba Municipality: Not changed. 
 Nablus Municipality: Regular charge for mechanical meter is 4.2 NIS/m3; 7 % discount for 

PPWM (PWA approved). 
Jenin Municipality has decided any discount in principle is not adopted.

(2) Maintenance Fee
Maintenance fee is discounted or not for PPWM customer. It is possible to discount because reading 
and collection activities is saved for PPWM.
 JSC-Tubas: 10 NIS for regular meter customer and 5 NIS for PPWM customer
Jenin Municipality has decided any discount in principle is not adopted.

(3) Debt Recovery
Debt recovery from every credit charge can be included. Jenin Municipality should decide whether or 
not debt recovery comes with PPWM introduction.
 JSC-JWV: When apply for PPWM they need to first pay 1/3 of their debt amount as settlement 

and the rest will be paid every month/charge.
 Aqraba: If customer has debt (electricity and other municipal services), payment plan is offered 

through prepaid system. They decide % of debt for payment by card.
 JSC-Tubas: Debt recovery has not decided but if customer agrees JSC charge it on monthly credit 

as % of total credit. This is just verbal agreement only. 
 To avoid rejection by customers, no payment previous debt charges should be made when PPWM 

is first introduced. It can be applied later after the introduction has progressed. 
Jenin Municipality has decided debt recovery will be adopted from the start of introduction of PPWM. 
The percentage shall be decided. 

(4) Offer of initial credit for replacement of traditional meter with PPWM
For the replacement of traditional meter with PPWM, the Municipality can give some credit (e.g. 20 
NIS) or quantity (4m3) in the first charge as a free for incentive of introduction of PPWM. Jenin 
Municipality has decided first credit (let say 20 NIS) will be charged but later it will be recovered 
from the credit charge by customer. 
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(1) Subscriber’s contract
In the JICA project, the existing water meter is replaced with PPWM or PPWM is newly installed by 
Jenin Municipality free of charge so that the owner of PPWM should be Jenin Municipality. A further 
scrutiny of current customer subscription contract is required with the Legal Unit and the change of 
subscriber contract will be studied. However, if the new revised contract shall be signed by customer, 
it may cause rejection. A careful consideration is required. 

(2) City council decision
Installation of PPWM may need city council decision on the following points before start.

・ Installation strategy
・ Location of PPWM
・ Financial incentive, if adopted 
・ New penalties, if adopted
・ Change customer subscription contract
・ Debt recovery policy, if adopted
In the mothy meeting o 29th July, it was confirmed that the decision is required for followings: 

・ Financial incentive
・ New penalties
・ Change customer subscription contract
・ Debt recovery policy (need a further check)
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Customer Service Plan

As mentioned before, it is important to make sure that the Municipality provides good services to the 
PPWM customers, during the re-placement and after the replacement. The followings are taken into 
consideration by the Municipality when providing the PPWM services:

1. Proficiently manages the services and reduces processing period. 
2. Makes the procedures as paperless as possible and holds digital documentations of the 

provided services.
3. Reduces number of customer commutes to the Municipality for services as possible. 
4. Focuses on customer satisfaction, clear, and smooth procedures for the services. 
5. Takes constant measures to reduce or prevent errors when providing and/or handling the 

services.  
To achieve the above approaches, the Municipality’s customer service quality reflects efficiency 
-before and after the PPWM replacement (and any new installations).

(1) Before replacement
The following actions are taken before replacing the water meters:
a. The last meter reading, just before replacement, is documented for customer’s information and 

also to avoid any sorts of claims by the customer at later time. 
b. The replacement team needs to fill out the final reading form, sign, and take the following photos. 

Photo 1: Existing water Meter                                     
Photo 2: Existing water Meter showing the surroundings 
Photo 3: Installed PPWM 
Photo 4: Installed PPWM showing the surroundings 

c. The filled-out form and the photos are electronically filed for each customer by customer house 
ID.  

d. A specific person (from PR department preferable) is assigned for the entire of this task including 
filling out the form, take the photos, and file electronically.
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(2) After replacement/new installation 
PPWM is a new system to the city and the residents are not familiar with. Thus, an assigned JM staff 
(PR staff) is available at the time of replacement/new installation and explains the followings and 
makes sure that the customer understands how to use the system. 

The designated staff must go through the checklist below in end of the replacement/installation. The 
checklist should be electronically filed by House ID. 
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(3) After replacement; handling service applications 
Like non-prepaid meters, there are different kinds of service applications for PPWMs as well which 
need to be handled efficiently.  

The DAMAS system is the available option for electronic application and processing of different 
services. The customers should present their applications at the Public Customer Service Center 
(PCSC) and also receive the results of their applications later on. The customer service applications 
can be electronically processed through DAMAS. The computers at the center have access to the 
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DAMAS system and can receive applications.   
A staff of the WWD -stationed at the PCSC- receives applications for water services and informs the 
results to the customers by SMS or phone.  

1. Pre- applications for PPWM (Site check)  
This application is available to applicants who first need to inquiry if there is water network available 
in their area before they apply for a subscription. 

The applicant needs to go to the PCSC and fill out the “Site Check” application on DAMAS system. 
The application will go through the following electronic paths for processing: 

The application once entered on DAMAS is passed to the Head of Customer Service section (view 
only) and the Head of Water Section to process. If there is no water network, the Head of Water 
Section comments on the request and sends back to the PCSC. The PSCS sends an SMS or calls 
customer to inform the unavailability of the water network. If there is water network, the Head of 
Water Section comments on the request and sends back to the PCSC. The PSCS sends an SMS or calls 
customer to inform the availability of the water network and that the customer needs to go back to the 
PCSC and apply for the new connection. The customer will be also informed what documents to bring 
to the PCSC. 

2. Application for PPWM 
The customer comes to the PCSC with the required documents and fills out the applicant for new 
connection on DAMAS. The application, once completed on DAMAS, is electronically sent to the 
Head of Customer Service whom checks the documents and the application. The application document 
is electronically sent to the Head of the WWD to sign and order for network connection. The Head of 
Water Section completes the connection and send an electronic notice on DAMAS to the head of 
Customer Service Section. The new customer information is entered into both the AlShamel System 
and PPWM system.  

3. Procedure for account transfer 
This is the case when customers want to transfer the account to another name. The application is filled 
out on DAMAS at the PCSC in person. The form is electronically sent to the Head of Water Section to 
check the possibility of transfer. If possible, the request is then sent to the Head of WWD to sign and 
order back to the Head of Water Section and also the Head of Customer Service Section to view and 
update the new information on the AlShamel and also on the PPWM system.  

4. Procedure for location change 
Under preparation  
5. Consumption check/PPWM check request 
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Under preparation 
6. Subscription cancelation
Under preparation
7. Long term temporally service stop
Under preparation
8. Reconnection
Under preparation

The staff effort is given to prevent or reduce customer complaints. However, when complaints are 
received, they are handled professionally and the staff ensures that the issue is resolved within a 
reasonable period of time to the customer satisfaction. 

(1) Complaints received through the JM Website
To avoid or reduce phone calls by the complainers, the new Municipality website is designed to 
electronically received complaints letters. The customer complaints -once sent vis the website- goes 
through the following paths:

1. Once the complaint is filled out on the JM website, it is electronically sent to the account of 
the head of WWD (to process) and also the head of the PSCC head (to view only).

2. The head of WWD orders the related section to process the complaint.
3. After the issue is resolved the head of WWD electronically comments on the complaint with 

the actions taken to resolve the complaint issue.
4. The response is electronically sent to the PCSC account.
5. The PCSC forwards the response to the complainer by SMS or phone call if SMS is not 

available. The SMS includes a link to the website where customer can view the head of the 
WWD’s response.

6. After viewing, a satisfaction survey window pops up so customer can express his/her 
satisfaction by rating.

7. The satisfaction rating is sent back to the head of the WWD to view and follow up in case it is 
not satisfactory.

(2) Through live chat on the JM’s website
The Live Chat part of the JM website is also available for instant complaints/inquiries where 
customers can type their questions and receive instant response. A staff of the Public Relation section 
is in charge of the responding this kind of requests. If the staff cannot provide an instant response, he 
can contact the WWD for answer and write back to the customer. It is also recommended a staff of the 
WWD to be available for PPWM related questions and inquiries on this Live Chat.  
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The customers can purchase credits for their water use at the following places. 
The places will extend as the number of customers increase over time.  

(1) At an authorized vendor 
The vendor is chosen based on the pre-existing condition of the internet availability, a computer, 
personal smartphone, computer and communication skills, popularity and safety of the place, 
convenient location, and long opening hours. The vendor signs a contract with JM to provide the 
PPWM purchase service and received an agreed percentage of the collected amount as the fee for his 
service. The percentage is calculated based on the monthly collection and is deposited to the vendor’s 
account in end of each month. JM provides a printer and the PPWM software with limited 
authorization. The vendor is authorized to view up to past 12 months of customer’s transaction history 
and print as requested by the customer at the store. The vendor is responsible to transfer the collected 
amount daily to the JM either in person or by bank transfer. 

(2) At the city center collection center
This center is conveniently, located in the city center area for customers to visit to charge their cards as 
they are in the area for shopping or for business. A permanent staff of the JM is available at the 
collection center for extended hours with access to the PPWM software and printer with limited 
authorization. The staff is also authorized to view up to past 12 months of customer’s transaction 
history and print as requested by the customer at the center. This center has been rehabilitated for the 
purpose of providing a more welcoming atmosphere for customers. New wall and floor tiling, painting, 
and refurnishing, and improved internet and phone connections are some of the major rehabilitations 
at this center.

(3) At the Haifa street collection center
The center is also available for customers to purchase credits for their PPWM usage. It is located in an 
accessible location and has been re-stored for this purpose. A permanent staff of the JM is available at 
the collection center for extended hours with access to the PPWM software and printer with limited 
authorization. The staff is also authorized to view up to past 12 months of customer’s transaction 
history and prints as requested by the customer. Internet and phone connections, computer with 
PPWM software, and printers are available for the transactions and providing customers with receipts 
of their transactions.

(4) At the Public Customer Service Center 
At the PCSC, the customers can also re-charge their prepaid cards. The PPWM software is installed at 
least on one computer there and connected to the server. 
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(1) Oddity in the PPWM database and transactions
The customer database of the PPWM should be constantly checked for any abnormality in transactions 
and water consumptions database. This data inspection helps identify any problems or misuse of the 
service. 

In the database check, the staff looks for:
a. customer who has not charged the PPWM card for a while.
b. customer whom consumption or credit charge amount has suddenly dropped in last few months.  
c. customer whom usage of water or amount of credit charge has increased suddenly in past months 
which could be sign of some leakage in water meter in which customer has not noticed. 

Effective measures and actions are taken when any of the above is discovered. Penalty is in place for 
misuse cases. 

Amount of Misused Water (m3) Penalty

1. … to … m3  … NIS

2. … to … m3 … NIS

3. … to … m3 … NIS

(2) Inspection of PPWM device
JM launches PPWM inspections every x months to check and confirm the PPWMs for the following 
status:

1. Working status of the water meter and the box:
a. Checks if the censor works properly
b. Checks if both mechanical and digital meter indicators show the same consumed amount 

of water.
c. Any rotation of the meter box

2. Illegal use and meter leakage:
a. Checks if the censor is tempered.
b. Checks the valves.
c. Checks leakages before and after the water meter

3. Checks displacement or damage of the water meter 

After the inspection, a sticker is placed on the PPWM box showing the date of the inspection.
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Effective measures and actions/penalties are taken when any of the above is discovered.  

Type of Misuse Penalty 

1. Damage to censor  … NIS 

2. Damage or cut of the pipes before and after meter … NIS 

3. Remove meter … NIS 

4. Damage to digital and mechanical indicators … NIS 

5. Meter displacement … NIS 

6.  … NIS 

7.  … NIS 

8.  … NIS 
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Public Awareness Plan

Public awareness activities are important to prepare the residents for the PPWM system. The purpose 
of the activities is to inform public about the positive impacts of the PPWM in providing better water 
services and to gain public’s consents and support towards PPWM. Not only the PPWM plan itself 
needs public backing but the implementation of the PPWM installation plan also needs their support 
and should meet the public’s expectation. 

To understand the public’s expectation of the installation procedures an introductory survey is 
designed and is conducted before implementation of the meter installation. A second survey needs to 
be conducted in order to collect public information and compare if the implementation plan has met 
the public’s expectation. 

(1) Introductory survey (before replacement)
This survey needs to be conducted before the installation starts, a week before.
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(2) Evaluation survey (after replacement)  
This survey needs to be conducted when the installations are completed, about a month after and 
should the same household to be interviewed. 
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The activities before implementation of the PPWM aims on the benefits of PPWM and how the 
PPWM works and counts water use. It answers all inquiries from the public and includes as follows:
- Prepare project information sheet
- Prepare PPWM flyer
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 Prepare give away items 
 Meeting with PA-1 community leader, mosque imam, and other key people and explain about 

Project strategy.
 JM website announcement and Project Q/A or public opinion section
 Radio/Facebook announcements 
 Visit tour of WJSC
 Workshop as introduction of the Project
 Invite guest speakers from areas that successfully implemented PPWM; other municipality or 

JSC-JWV or Tubas JSC to share their experiences.

The campaign focuses on the proper use of the PPWM, procedures for the related service applications, 
new service procedures, complaints system, etc. 
 Public meetings 
 Prepare and distribute instruction sheet on how-to use PPWM.
 Prepare and distribute information sheet about misusing the service
 Visiting tours for the residents to areas with PPWM i.e. other municipality or JSC-JWV or Tubas 

JSC to see their experiences.
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Training Plan for PPWM System Management

According to the Technical Specification of PPWM (PWA, MoLG, PSI) as shown below, the Supplier 
trains the technical people in service providers how to install and maintain the meters, how to manage 
database, etc. 

“1.14 Training

The bidder is required to provide on-site training for the installation, commissioning and maintenance 
of all equipment. The bidder must provide a training schedule together with the bid. The training must 
conclude with a test for the training personnel to ensure and verify competence. The training schedule 
will detail the various levels and types of training: this is envisaged to include, but is not limited to, 
training to the following personnel:

1. Installation technicians: for the installation, commissioning, maintenance and testing of equipment
2. Administrative personnel: for the software application and vending environment
3. Database and application personnel: for assistance and maintenance of the back office integration

The training will be held in service provider premises.
4. The training shall cover the following:
a) three training sessions for the administrative personnel and the database and application personnel
b) three training sessions for the installation technicians personnel.”

(Source) Technical Requirements and Specifications for Supply and/or Installation of Prepaid Potable Water 

Meters System (Ver.3, June 2017 (PWA, MoLG and PSI))

Implementation Plan (preliminary)

Aug 
2018

Sept Oct Nov Dec Jan 
2019

Feb Mar Apr 

1. Procurement

1.1 Set up vending 
st., server, handheld  

1.2 Meters

2. Installation in PA1 

3. Public awareness

Countermeasures for challenges during implementation 
What is expecting claims from the customers and how to deal with them (Q and A) 

Post evaluation
Evaluation items
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Appendix- 1:  
1-1 Social Survey in PA-1 Area 

(1) Survey plan 
This section of the report is prepared based on the findings from the social survey conducted for the 
Pilot Area 1. In addition to the basic information, the social survey collected information on:  
1) Customer satisfaction of JM’s water service,  
2) Willingness to pay in case of any increase of water tariff and,  
3) Public’s opinion on PPWM if the Project decides to install PPWM. 

A total of 124 questionnaires were filled out in the PA 1 area, randomly, including 101 households and 
23 business establishments. Since the PA1 area is mostly residential and the number of businesses is 
small and mostly small shops, the survey results were tabulated as all respondents and not separated as 
households and businesses. However, the data was tabulated as connected customers and not 
connected customers because the connection status had an impact on the responses.  

(2) Basic Characteristics of Water Status  
1) Respondents’ characteristics 
 Number of households per surveyed connected houses: mostly one HH per residential building. 
 Ownership: All connected or unconnected houses were owned.  
 Connection status to water supply network: 86% of the respondents are connected (households and 

businesses). (Table 1) 

Table 1: Basic Information of the Surveyed Residents and Connection Status (PA1) 
Connected Residential Properties     (88 out of 124) 70%
Ownership Own: 88 Rented: 0
Gender Male: 38 Female: 50
Number of HH 1HH: 49 2HH: 17 3HH: 19 4HH: 3
Education Illiterate: 8 Elementary:24 Secondary:39 Post-Secondary:26
Un-Connected Residential properties (13 out of 124) 10%       
Ownership Own: 13 Rented: 0
Gender Male:4 Female:9
Number of HH 1HH: 11 2HH:1 3HH: 1 4HH:0 
Education Illiterate: 2 Elementary:1 Secondary:1 Post-Secondary:9 

Connected Business Properties (20 out of 124) 16%
Ownership Own:13 Rented:7
Gender Male: 13 Female :7
Type of property Wedding hall (1), Hotel (1), Car company (1), Gas 

station (1), Kindergartens (2), Shops (3), Furniture shop 
(2), Factory (1), Wholesale market (1)

Schools (3), Hair salon (2), 
Restaurants (2) 

Un-Connected Business Properties  (3 out of 124) 2.4%
Ownership Own:1 Rented: 2
Gender Male: 1 Female: 0
Type of property Gift shop (1), and baby shop (1) Wholesale market (1)

Source: JICA Expert Team 
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2) Status of Water Access  
 Out of the 124 surveys, 108 (87%) are connected to the water network.  
 Water availability has no pattern and doesn’t show a concrete weekly or monthly schedule. 
 In the summer, water is available to most of the respondents only one day a week and mostly only 

for 4 to 12 hours. 
 The respondents have to purchase water to fulfill their needs. The water availability is unclear, and 

lack of schedule has cause some respondents not to be aware about the days/hours they have access 
to city water. The city water and purchased water is stored in the same tank and this is other reasons 
they don’t truly know when they JM water is available at their places.  

 The seasonal access is also another issue. In the summer more responded to have access to only a 
day per week while in winter more have access to 3-4 days a week. (Table 2) 

3) Amount and cost of purchasing water from private vendors 
 Half of the connected customers (108) still need to buy water for about 20m3 per month to meet 

their needs which costs them on average about 207NIS per month. When asked for other reasons 
they mentioned that the JM water is not clean and suitable to drink, it disconnects sometimes and not 
available continuously.  

 The unconnected residents (16 of the total 124) so buy water; about 20m3 per month to meet their 
needs which costs them on average about 190NIS per month. They have their own reasons not to be 
connected. Beside of lack of water network for their properties, other reasons for un-connection is 
that they get free water from the neighbors, they don’t want to deal with the Municipality, and that 
water tariff and connection are too expensive.  

 Interestingly, those who are connected to city water network buy same amount of water as the 
un-connected buy, on average. This could indicate that the water supplied to the area in general is 
not enough and both group have to turn to the vendors for their need of water. Further look at the 
total water supply at user level needs to be studied. (Table 2) 

Table 2: Status of Access to the Municipality’s Water in the Surveyed Area (PA1) 

Connected to JM water network (107)* 87%

Do you 
have access 
to JM water 
every day? 

* Note: 
One 
respondent 
is excluded 
for this 

Winter Yes (6) 5.6% No (87) 81.3% 

1 day (27) 31% 
~3h 4-6h 7-12h 12-24h IDN 
(3) (9) (6) (9) (0) 

2 days (25) 28.7% 
~3h 4-6h 7-12h 12-24h IDN 
(3) (6) (5) (6) (5)

3-4 days (30) 34.5% 
~3h 4-6h 7-12h 12-24h IDN 
(1) (2) (6) (19) (2)

1 time/month (2) 2.6% 

IDN (14) 
13.1% 
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question as 
he refused 
to answer.  

~3h 4-6h 7-12h 12-24h IDN 
(1) (0) (1) (0) (0)

2 times/month (3) 3.4% 
~3h 4-6h 7-12h 12-24h IDN 
(0) (1) (2) (0) (0)

Summer Yes (5) 4.6% No (99) 92.5% 

1 day (47) 47.5% 
~3h 4-6h 7-12h 12-24h IDN 
(4) (11) (25) (7) (0) 

2 days (28) 28.3% 
~3h 4-6h 7-12h 12-24h IDN 
(4) (7) (8) (4) (5)

3-4 days (9) 9.1% 
~3h 4-6h 7-12h 12-24h IDN 
(2) (1) (1) (5) (0)

1 time/month (8) 8.1% 
~3h 4-6h 7-12h 12-24h IDN 
(3) (0) (3) (2) (0)

2 times/month (5) 5% 
~3h 4-6h 7-12h 12-24h IDN 
(2) (2) (0) (0) (0)

Some months (2) 2% 
~3h 4-6h 7-12h 12-24h IDN 
(0) (1) (0) (1) (0)

IDN (3) 
2.8% 

Source: JICA Expert Team 

(3) Customer Satisfaction 

The 108 connected respondents were asked about their satisfaction of JM water service in past year if 
they used any of the service: New-application process, Meter reading by meter readers, Bill 
distribution every month, Payment method, Type of water meter, Meter installation, Meter 
re-connection/owner name change, Water availability in the pipes for your use, and Water quality.  

The survey found that the satisfaction order of the services from high to low is as follows. It should be 

mentioned that meter reconnection. owner name change, and new applications were not used by most 

of the respondents in past year. 

1) Bill distribution every month 92.6% 
2) Payment method 92.6% 
3) Meter reading by meter readers 86.1% 
4) Meter installation 65% 
5) Type of water meter 72% 
6) Water quality 39% 
7) Water availability in the pipes for use 19.4% 
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Table 3: Costs and Amount of Purchased Water from Private Vendors in the Surveyed Area (PA1) 
Connected to JM water network (108) 87.1%  

Do you 
still need 
to buy 
water from 
venders? 
If yes, 
how much 
is the cost 
and the 
volume?  

Yes (54)   50% No (54) 50% 

The reasons: 
1. JM water is not clean 
2. it disconnect sometimes 
3. not enough water from JM and it’s not supplied for a while 
4. the water is not suitable to drink  

Cost of Purchased Water Purchased Amount

Purchase
(a) 

Times /month
(b) 

Cost per time 
NIS (c)  

Total cost NIS/m3

(b)×(c) 
(a)× (b)

5 m³ 2.8 60 167.9 14
12 m³ 2.18 113.125 246.6 26.16
Other m³ 0.0 0.0 0.0 0.0 
Avg. 2.13 86.6 207.25 20.08

Un-Connected to JM water network (16) 12.4% 
Why aren’t 
you 
connected 
to JM 
water 
network 
and how 
much is the 
cost and 
volume of 
water you 
purchase? 

Reasons for not being connected: 
1. Water debt and free water from the neighbors  
2. No water through the area, and we don’t want to deal with the municipality  
3. water is too expensive, and connectivity is too expensive  

Cost of Purchased Water  Purchased Amount
Purchase

(a) 
Times /month

(b) 
Cost per time 

NIS (c)  
Total cost NIS/m3

(b)×(c)
(a)   × (b) 

5 m³ 2.75 48 132 13.75
12 m³ 3 97 291 36
Other m³ 3 50 150 12
Avg. 2.92 65 190 20.6

Source: JICA Expert Team 

 80% of the respondents are not satisfied with the water supply amount at their house. 
 They pointed that the water taste (30% of respondents), water smell (28% of respondents), water 

color (23% of respondents), and water particles of sand (45% of respondents) should be improved. 
 In general, when asked to rank the water service of JM from 1 to 5 (5 being the highest), over 60% 

ranked only 1 and 2. (Table 4) 
 All the surveyed population (124) was asked about their requests on improved water services from 

the Jenin Municipality. The responses show that they mostly are looking for improved water 
pressure, expansion of water network, installation of water meters and connection by the 
municipality, quick response and fixation of complains, request 3 days of water availability, and 
increased amount of water by 2 times. More details are shown in the chart below. (Table 5) 
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Table 4: Customer Satisfaction Level among the Surveyed Population (PA1) 
Connected to JM water network (108) 87.1%

a. Are you satisfied with the current water service by Jenin Municipality for any of the followings ----if 
used in past year.
New-application process? Yes (15) 14% No (14) 13% Didn’t use (79) 73%
Meter reading by meter readers?  Yes (93) 86.1% No (10) 9.3% Didn’t use (5) 4.6% 
Bill distribution every month?  Yes (100) 92.6% No (3) 2.8% Didn’t use (5) 4.6% 
Payment method?  Yes (100) 92.6% No (3) 2.8% Didn’t use (5) 4.6% 
Type of water meter?  

Baylan: (37) 34.3 %  
Arad: (60) 55.6%  
IDK (11) 11.1% 

Baylan: Yes  
(28) 75.6%   

No  
(7) 19%    

IDK  
(2) 5.4% 

Arad: Yes (50) 
83.3%   

No (10) 16.7%     

Meter installation?  Yes  

(70) 65% 

No  

(15) 13.9% 

Didn’t use  

(23) 21.3% 
Meter re-connection, owner name 
change?  

Yes  

(20) 18.5% 

No  

(10) 9.3% 

Didn’t use  

(78) 72.2% 
Water availability in the pipes for your use? Yes  

(21) 19.4% 
No 
 (86) 79.6% 

Didn’t use  

(1) 1% 
Water quality improve   No 

problem 
Improve 
taste 

Remove 
smell 

Remove 
color 

Remove particles of 
sand 

(42) 39% (33) 30% (30) 28% (25) 23% (49) 45% 

What would do you rate performance of the current water 
supply service on a scale of 1 to 5 where 5 is the best and 1 is 
very poor?   

1 2 3 4 5 
(38) 
35% 

(23) 
21.3% 

(32) 
30% 

(9) 
8.2% 

(6) 
5.5%

Source: JICA Expert Team 

Table 5: Requests for Improvements by Surveyed Population (PA1) 
All Respondents (124) 100%
On water supply service  
a. Improve pressure of supplied water

Yes (122) 98.4% No (2) 1.6% 

b. Days/hours of water availability 
(#/average hours) 

1 day (5) 4% 
~3h 4-6h 7-12h 12h 24 
(1) (0) (0) (3) (1) 

2 days (23) 18.8% 
~3h 4-6h 7-12h 12-24h 24 
(1) (7) (2) (6) (7) 

3 days (37) 30.1% 
~3h 4-6h 7-12h 12-24h 24 
(1) (4) (7) (15) (10) 

4 days (16) 13% 
~3h 4-6h 7-12h 12-24h 24 
(0) (8) (2) (5) (1) 

5 days (5) 4% 
~3h 4-6h 7-12h 12-24h 24 
(0) (4) (0) (0) (1) 

6 days (2) 1.6% 
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~3h 4-6h 7-12h 12-24h 24 
(0) (0) (0) (1) (1) 

7 days 35 28.5% 
~3h 4-6h 7-12h 12-24h 24 
(3) (3) (0) (2) (27) 

c. Increase amount of current water 
availability  

1.5 times   2 times  3 times` More No Ans.
(32) 25.8% (36) 29% (20) 16% (32) 25.8% (3) 2.4%

d. Expand pipeline network coverage   Yes (121) 97.6% No (3) 2.4% Don’t matter (0) 0% 
e. Municipality should install meters and 
connections   

Yes (116) 93.6% No (5) 4% Don’t matter (3) 2.4% 

f. Quick response/fixation to/of complaints  Yes (112) 90.3% No (11) 8.9% No Answer (1) 0.8% 

All Respondents (124) 100%
On sewerage service  
• Fix blocked sewer/sewage 

Yes (103) 83.1% No (17) 13.7% No Answer (4) 3.2% 

• Quick response/fix/on complaints  Yes (101) 81.5% No (17) 13.7% No Answer (6) 4.8% 
• Expand sewer coverage  Yes (103) 83.1% No (17) 13.7% No Answer (4) 3.2% 
• Subsidize household connection    Yes (106) 85.5% No (14) 11.3% No Answer (4) 3.2% 
• Improve quality of treated wastewater  Yes (107) 86.3% No (13) 10.5% No Answer (4) 3.2% 

Source: JICA Expert Team 

(4) Willingness to Pay 
As seen in Table 6:  
 83.3% of the connected surveyed population said that they pay their bills and 9.3% don’t pay and the 

rest pay sometimes.  
 70% of the 124 surveyed people did not know about the amount of current water tariff fee.  
 When explained about the current tariff fee of Jenin Municipality and some other cities in Palestine, 

only half of them (50%) believed that it is a fair fee and mostly believed that it is still expensive.  
 If water services improved, over half of the respondents are willing to pay a little more (4.87NIS/m3 

instead of the current 4.3NIS/m3). 

The 45.5% who are not willing to pay more have the following reasons for their opinion: 
1. It’s municipality responsibility.  
2. They have no enough money. 
3. It’s already so expensive.  
4. They don’t trust municipality.  
5. They are good by well water they purchase so no need to improve and pay more. 



69 

Table 6: Willingness to Pay among the Surveyed Population (PA1) 
All Surveyed  (124) 100 % 
If connected, do you pay bill every 
month? Note: 108 are connected. 

Yes (90) 83.3% No (10) 9.3% Sometimes (8) 7.4% 

If connected or not, do you know how much is 
the water tariff rate by Jenin Municipality? 

Yes (36) 29.9% I don’t know (88) 70.1% 

If connected or not, what do you think about the 
water tariff in Jenin?  

Expensive Fair Cheap No opinion 
 (55) 44.3% (62) 50%  (2)1.6%  (5) 4.1% 

What do you think about the sewerage tariff in 
Jenin?  

Expensive Fair Cheap No opinion 

 (12) 9.6%  (76) 61.3%  (31) 25%  (5) 4.1%
More/improved water service by JM, water 
network, STP and sewer network mean a 
healthier life and urban living environment. 
However, it also could mean an increase in the 
tariff rate due to the constructions, O&M expense 
recovery. Would you be willing to pay the rate for 
water/sewage tariff if increased?   

Yes  
(80) 64.5% 

No (44) 35.5% 
The reason:   
1. It’s municipality responsibility  
2. Not enough money 
3. So expensive  
4. We don’t trust municipality  
5. No, we are good be well water  

   • If Yes, how much would you be willing to 
pay more for water tariff or sewerage tariff? 

Water tariff: 4.87/m3 Sewerage tariff: 6.97/mo

Which system of payment do you think is fair? 
(for water and/or sewage).   

Payment based on a fixed amount (10) 8% 
Payment based on a flat rate. (98) 79% 
Payment based on an increasing block tariff (16) 13% 

Source: JICA Expert Team 

(5) Opinion on PPWM 

 From the total 124 respondents, 81 (65%) prefer PPWM and the rest don’t.  
 If JM takes a decision to install PPWM, slightly a higher number of residents accept PPWM (67%). 

This means an obligatory PPWM will not make a difference in the Public’s acceptance of PPWM. 
 The reasons for accepting PPWM were: 

1. Customer pays regularly  
2. To get water every day without cutting. 
3. This system is better. 
4. Easier for customers and municipal. 
5. More accurate and depends on how much people consume.

 Reasons for not accepting were: 
1. Not enough money to charge regularly. 
2. It cost more money. 
3. Don’t trust municipality. 
4. We are paying cash so no need for this system. 
5. This WM read more than consuming.  
6. Not suitable for poor people. (Table 7) 
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Table 7: Respondents Opinions on PPWM among Surveyed Population (PA1) 
Do you prefer PPWM? Yes (81) 65.3. %  No (43.) 34.7% 

Owner  
Yes (80) 

Tenant 
Yes (1)  

Owner  

Yes (42) 

Tenant 

Yes (1) 
If JM takes a decision to 
install PPWM, do you 
accept? 

Yes (83) 66.9. %  No (41) 33.1% 
Owner  
Yes (82) 

Tenant 
Yes (1)  

Owner  
Yes (40) 

Tenant 
Yes (1)  

Reasons: Accepting Rejecting 
1. Customer pays regularly  
2.Makes customer periodic 
3. To get water every day without cutting. 
4. This system is better. 
5. Easier for customers and municipal. 
More accurate and depends on how much people 
consume. 

1. Not enough money to charge regularly. 
2. It cost more money. 
3.Don’t trust municipality. 
4. We are paying cash so no need for this 
system. 
5. This WM read more than consuming.  
6. Not suitable for poor people.  

Source: JICA Expert Team 

Perhaps the best way to reach out for PR activities are through Facebook/social media, phone, SMS, 
and also door-to-door visit as these were ranked 2 and 3 out of 5, respectively, when asked about ways 
to reach out for PR. (Table 8) 

Table 8: Best Way of Reaching Out for PR Activities in the Surveyed Area (PA1) 
What are the best ways to 
communicate with you 
about the City’s future 
projects for water/sewage 
system improvement? 
Rank the following list 
from 1 to 5, with 1 being 
most effective, and 5 
being least effective.

( 3 ) SMS ( 4 ) 
Newspapers

( 2 ) City Facebook 
/Website

( 5 ) Radio

( 5 ) Email (5) By mail ( 4 ) Neighborhood 
meetings

( 4 ) TV

( 3 ) Phone ( 3 ) In person 
at door   

( 4 ) Public meetings 
at City hall 

(  ) Other

Source: JICA Expert Team 
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1-2 Social Survey: PPWM Satisfaction of Current Users in Other Water Authorities

(1) Survey plan
This section of the report is prepared based on the findings from the social survey conducted for the 
current users of PPWM. The purpose was to learn their opinions and experiences on using PPWM, any 
challenges or issues that could help the Project on any decisions on PPWM. A total of 20 
questionnaires were filled out randomly, including:
West Jenin JSC (9 questionnaires)
JSC- Tubas (3 questionnaires)
Aqraba village (3 questionnaires)
Nablus city (5 questionnaires)

(2) Basic findings; before and after PPWM
1. Access to water before and after PPWM has increased both in winter and summer.
2. Access to water has increased by number of days in both seasons compared with the pre-PPWM; 
mostly now have water 5-6 days with PPWM.
3. Water consumption decreased after PPWM.
4. Mostly moved to PPWM due to the project requirements. (Figure 11.1 through Figure 11.4)

Source: JICA Expert Team
Figure 11.1  Access to Water by Season Before and After PPWM 
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Source: JICA Expert Team
Figure 11.2  Access to Water by Days Before and After PPWM

Source: JICA Expert Team
Figure 11.3  Water Consumption Before and After PPWM

Source: JICA Expert Team
Figure 11.4  Reasons to Replace Mechanical Water Meter to PPWM



73

(3) Satisfactions
In general, as seen in Figure 11.5, the users are highly satisfied with the PPWM and recommend to 
others. The reasons for their satisfaction are that the 
1. The charge center for PPWM card is close and within 0-1km for most of them. Distance to the 
charge center has a high impact of the satisfaction. 
2. Most of users charge once a month and it is more convenient to them.

Source: JICA Expert Team
Figure 11.5  Satisfaction of PPWM among the Surveyed Users
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(4) Other 
1. The followings changed since they use PPWM: 
Have saved money. 
Have saved water. 
Have more water available. 
Water quality is better. 
Water quantity is more accurate and cheaper. 

2. There are, however, some issues with the PPWM screen language, the need to have the card to read 
the screen, and also no signals of warnings. 
3. Only 10% of the respondents received training on how to use the PPWM. 
4. 65% are satisfied with the brand of PPWM they are using. 
5. Mostly charge up to 100NIS per month. 
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1-3 Consumption and Debt Statistics in PA-1 Area 
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Appendix- 2: 
2-1 Results of Experiment Meter  

A. Outline and Results of Domestic Meter Experiment  

1. Background 

Velocity and volumetric types are the most prevalent types of domestic water meters. Recently 
ultrasonic type has also been introduced in the market for domestic metering. Each of these types has 
merits and demerits depending upon several factors like topography of supply area, water quality, and 
water supply system (continuous or intermittent). This experiment has been designed in order to 
understand how each type of these meters function in actual condition of Jenin. The brief outline of the 
experiment and results obtained so far has been presented in the following section. 

2. Specific objectives 

(1) To compare the overall performance of three types of domestic water meters (velocity, 
volumetric, and ultrasonic types) under existing water supply condition of Jenin, 

(2) To study the effect of air and air-mixed water on measurement performance of these meters, 
particularly on ultrasonic type. 

3. Locations 
Eleven locations have been selected (as listed in Table 1 and shown in Figure 1) which are well spread 
all over Jenin supply area. Some of these locations are at the bottom plain area, some in the mid-hill 
and some at the top of the hills of Jenin city. 
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Table 1: Details of test meter locations
Location 

ID Area Owner's Name Installed Date

1 Sabah Al Kher Ramzi Ashad 29-Apr-18
2 Kharoube Thaer Abu Baker 6-May-18
3 Nasra Street Raghib Malhis (Director of WWD) 3-May-18
4 Water and Wastewater Department 

(WWD) office (Expert team office)
WWD 26-Apr-18

5 Az Zahara Yousef Abu Abed 30-Apr-18
6 Jenin Camp Moute'a (WWD staff) 2-May-18
7 Al Jabriyat Mohammed Shita (WWD staff) 8-May-18
8 Nablus Street Mariam Abu Abed 13-May-18
9 Al Maraha Jafer (driver of project) 2-May-18
10 Halima Al Sadia Khaled Abu Abed (WWD Staff) 29-Apr-18
11 Sarkia Mayor of Jenin municipality 6-May-18

Figure 1: Location of test meters
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4. Type and details of existing meters 

Details of existing meters are shown in the following table. 

Table 2: Type and detail of existing meters 

I
D

Location 
Name 

Pressure Air 
valve 

Existing meter 
Approx Age (years)Max

(bar) Size Type Brand 

1 Sabah Al Kher 3.5 ✗ 1/2" Velocity Arad 7.5+16.2* 

2 Kharoube 1.0 ✓ 1/2" 

(Older one) 
Velocity, Class 
B

Arad > 15 (exact record 
not available) 

(Newer one) 
Volumetric; 
R=200, Not 
working

Baylan 1.75 

3 Nasra Street 2.4 ✗ 1/2" Velocity, Class 
B Arad 7.5+11* 

4 WWD office 7.4 ✗ 1" Velocity, Class 
B ? 7.5+27.9*

5 Al Zahara 1.0 ✗ 1/2" Velocity, Class 
B Arad 7.5+7.7*

6 Jenin Camp 3.6 ✗
20 

mm
Velocity, Class 
B Arad 3 

7 Al Jabriyat 1.5 ✓
20 

mm
Velocity, Class 
B

Same as 
4WWD 10 

8 Nablus Street 6.5 ✗ ? ? ; Qn=2.5 m3/h Arad 7.5+8.7* 

9 Al Maraha 5.0 ✓ 1/2" Volumetric; 
R=200 Baylan 4 

10 Halima Al 
Sadia 0.0 ✗ 1/2" Volumetric; 

R=200 Baylan 6 

11 Sarkia 1.5 ✗ ? Vel; Qn=2.5 
m3/h Arad 23 

* Note: Ages of the meters were taken from records in Al Shamel database or sometimes directly from 
the owner. It is learnt that Al Shamel database was transferred to the new system in 2011. In this 
process, some of the data of older system were not transferred. Installation dates of the meters were 
not transferred. Thus, the installation dates for the meters installed before 2011 are not available in the 
current Al Shamel database. But the records of meter serial number and last readings were transferred 
and recorded. So for meters installed before 2011, their ages have been calculated as 7.5 years (from 
Jan 2011 to Jul 2018) plus the estimated years before 2011. The years before Jan 2011 were estimated 
by extrapolating the volumes recorded between Jan 2011 and Jul 2018 and the final readings on the 
meters just before Jan 2011.  

5. Type and specification of new (test) meters 

Type and specification of the test meters are as shown in Table 3. 
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Table 3: Type and detail of existing meters 

Meter 
type Brand Name Starting 

flow 

Q1 
(Minimum 

flow) 

Q3 
(Permanent 

flow) 
Ultrasonic Arad brand, Sonata 20 model 2 L/h 5 L/h 2,500 L/h
Volumetric Arad brand, Gladiator model 2 L/h 6.25 L/h 2,500 L/h
Velocity Arad brand Not known 25 L/h 2,500 L/h

Existing Some velocity, some volumetric as 
already shown above - - - 

6. Methodology 

The methodology of the test is briefly described in the following section. 

Picture 1: Arrangement of meters at Location 2  
(Typical arrangement) 

Picture 2: Arrangement of meters at Location 4 (This location is exception)
(Existing meter is at the upstream side, it is not visible in this picture) 

(1) Three types of new meters (ultrasonic, volumetric, and velocity) have been installed in series with 
the existing (old) meter on the existing house connection line on each location. Typical 

Pressure 
gauge 

Transparent 
pipe 

(New meter)
Ultrasonic 

type 

(New) 
Volumetric 

type 

(New) 
Velocity 

type 

(Existing)

Water flow direction

Velocity 
type 

Volumetric 
type 

Pressure 
gauge 

Ultrasonic 
type 

Water flow direction

Existing 
meter 
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arrangements are shown in Pictures 1 and 2. Existing meter is kept at the most downstream side 
except in one location (Location 4), 

(2) A pressure gauge has been installed at the most upstream side on each location to monitor supply 
pressure, 

(3) A portion of pipe line (GI pipe) has been replaced with transparent plastic pipe (example Picture 
1) in order to check if the pipe is running full, and if any air is present in the water. This has been 
done in three locations.  

(4) If the existing connection has already an air valve, the valve has been kept as it is. It has been 
brought to the beginning (most upstream side). If the existing connection did not have any air 
valve, then no new air valve has been installed. This is to reflect the real supply condition, 

(5) Meter readings of all the meters are being taken on daily or weekly basis, 
(6) For some of the locations, performance of meters at the beginning of supply (when air and 

air-water-mix passes through the meters) is being monitored and recorded. 

7. Result (as of 28th July 2018) 

Summary (excluding Location No. 10 Halima Al Shadia) 

Description Ultrasonic Vol. Vel. Ex. 

Recorded cumulative volume 
in 10 locations (m3) 

621.1 615.1 596.9 562.4

Relative % compared to 
volumetric 

0.99% 0.00% -2.96% -8.56%

Overall result for all 11 locations  

Description Ultrasonic (US) Volumetric (VO) Velocity (VE) Existing (EX)

Recorded cumulative (m3) 623.0 624.4 605.7 564.2

Relative % compared to 
volumetric type 

-0.24% 0.00% -3.01% -9.65%
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B. Result of individual locations 
Location 1 

Location 2 

0

10

20

30

40

50

60

70

80

29-Apr 6-May 13-May 20-May 27-May 3-Jun 10-Jun 17-Jun 24-Jun 1-Jul 8-Jul 15-Jul 22-Jul

Cu
m

ul
at

iv
e C

on
su

m
pt

io
n (

m
3 )

1 Sabah Al Khir-Cumulative Consumption

US VO VE EX

Air valve:  No
Existing meter: 

Type: Velocity, Age: 7.5+16.2* years
* 16.2 years is estimated
Location: Flat area
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2 Kharoubeh-Cumulative Consumption

US VO VE EX

Air valve:  Yes
Existing meter: 

Older: Type: Velocity, Last reading: 4322 m3, Age:  > 15    
years (working) (Graph shown here)

Newer: Type: Volumetric, Last reading: 1067 m3, Age:  
1.75 years     (Not working) (Graph not shown here)
Location: Mid-hill
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Location 3 

Location 4 
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3 Nasraa Street-Cumulative Consumption

US VO VE EX

Air valve:  No (There is an air valve after the 
test new meters but  before existing meter)
Existing meter: 
Type: veloicity, Age: 7.5+11* years

Location: Valley
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4 WWD Office-Cumulative Consumption

US VO VE EX

Air valve:  No
Existing meter: 

Type: velocity, 1", Last reading: 2309, Age: 7.5+27.9* years
The meter is not working at low flow rates but seems to  

be working at higher flow rate. It is too big for the 
consumption of this office.
Location: Bottom of a hill (flat area)
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Location 5 

Location 6 
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5 AZahara-Cumulative Consumption

US VO VE EX

Air valve:  No
Existing meter: 
Type:  Velocity, Age: 7.5+7.7* years
Location: Bottom of hill (flat area)
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6 Camp-Cumulative Consumption

US VO VE EX

Air valve:  No
Existing meter: 
Type: Velocity, Age: 3 years

Location: Mid-hill
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Location 7 

Location 8 
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7 Jabriyat-Cumulative Consumption

US VO VE EX

Air valve:  Yes
Existing meter: 
Type: Velocity, Age: 10 years
Location: Top of a hill
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8 Nablus Street-Cumulative Consumption

US VO VE EX

Air valve:  No
Existing meter: 
Type: Velocity (?) Arad Brand, Age: 7.5+8.7* years
Location: Valley
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Location 9 

Location 10 
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9 Al Marah-Cumulative Consumption

US VO VE EX

Air valve:  Yes
Existing meter: 
Type: Volumetric, Age: 4 years
Location: Mid-hill
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10 Halima Al Sadia-Cumulative Consumption

US VO VE EX

Air valve:  No (in the beginning), Yes (installed 
on 19 July)
Existing meter: 
Type: Volumetric, Last reading: 73 m3, Age: 6 

years, Status: Before not working, started 
working after pipe line cleaning
Location: Top of a hill
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Location 11 

C. Interpretation of the result obtained  

(1) In overall, the volumes shown by the volumetric type is the highest among all.  
(2) Measurement of ultrasonic type performed same as volumetric type and velocity type in different 

water supply conditions except at No.10, which has supply problem. Ultrasonic type can be 
utilized as a residential meter in Jenin.  

(3) Compared to volumetric, the reading of ultrasonic is 0.24% lower, reading of velocity is 3.01% 
lower and reading of existing meters is 9.65% lower when data of all 11 locations are considered. 
The respective differences are 0.99%, -2.96%, and -8.56% when Location No. 10 is excluded as 
this location had supply problems and always water pressure is 0 bar. 

(4) From the visual observations it is found that ultrasonic type stops (does not work) when the flow 
in pipe is not full, or when only air passes, or when the water is mixed with air bubbles. 

(5) In contrast to ultrasonic type, volumetric and velocity types still run (record flow) even when the 
flow in pipe is not full or when there is only air or air mixed water is running in pipe. 

(6) The difference in volumes of ultrasonic and volumetric types is not significant. 
(7) Both volumetric and ultrasonic types seem to be equally good in accuracy.  
(8) Velocity meters used in this experiment have higher minimum flow rate (lower accuracy at lower 

flow rate), so their recorded volume is lower than the other two types. 
(9) The existing meters at two locations (newer meter at No. 2 and No. 10) are relatively new, 

volumetric type. They are not working properly now.  
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11 Sarkia-Cumulative Consumption

US VO VE EX

Air valve:  No
Existing meter: 
Type: Velocity, Age: 23 years
Location: Mid-hill
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(10) Ultrasonic type is less likely to be blocked by any dirt or sand particles and can be utilized for a 
residential meter in a condition that water supply is intermittent and the dirt such as rust, sand, 
and calcium potentially contains in water. 
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Appendix 2: 
2-2 Causes of meter malfunction observed at Ajja meter maintenance center 

A. Background notes  
1. Arraba municipality is using volumetric type Elektromed PPWM (installed in 2013). 
2. Elekromed service center receives about 10-15 meters/ Week for doing maintenance. The total 

numbers installed there is 1000 Elektromed (about 5 years ago) & 1480 BAYLAN (newly 
installed this year). 

3. The main problems of volumetric type PPWM as explained by the maintenance staff, are: 
• rust 
• sand 
• calcification 
• prepaid unit motor, prepaid unit valve 
• battery 

4. The problem with the volumetric meters is worst at Arraba.  
5. The main problems of velocity type PPWM as explained by the maintenance staff, are: 

• prepaid unit motor 
• electronic transfer part from meter body to pre-paid control unit 

6. The maintenance centre is able to repair and send back all received broken meters to Arraba 
municipality. 

7. Other PPWM users are: 
a. Jab’a municipality: volumetric type, they have about 700 PPWM from 1800 subscribers 

(about 4 years old). 

 The municipality pays around 3$/yr for maintenance service contract. 
 About 8 meters/month being sent for maintenance. 
 The problems in the PPWM are: batteries, emergency credit exceeds the programmed 

limits, when the water cut off and back again the meter stops working even if it still has 
credit. 

b. Ras Karkar village: volumetric type, 11 meters were repaired in the last 7 months out of total 
installed 1000PPWM Elektromed (around 2 years old; relatively younger meters). 

c. Kafr Aldek: Velocity type, 4-5 meters repaired/week out of total installed 1000 Elektromed 
(around 2 years old; relatively younger meters) 

 The problems in the PPWM are: batteries, emergency credit exceeds the programmed 

limits, when the water cut off and back again the meter stops working even if it still has 

credit. 

d. Bait Leqia Municipality: Volumetric type / BAYLAN. 

 Around 50 PPWM were sent to repairing during the last 8 months. 
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 The problems were in the prepaid unit and caused due to the illegal use by the 

customers. 

8. The case of Qabatia municipality  
Large numbers of PPWM were noticed laying in the service center store. When enquired about 
this issue we were replied that those PPWMs were installed in Qabatia municipality (around 500 
pieces) as a pilot project using some categorization for selected customers (not area by area), the 
customers refused them and the municipality was compelled to remove them and go back to the 
post-paid meters. 

B. Observation during maintenance of meters at the center 

1. Volumetric type PPWM 
Two pre-paid malfunctioned meters which were brought from Arraba site were opened. 
• A lot of dirt was attached in the strainer and also accumulated at the bottom of meter body. 
• The dirt was composed of pipe rust, dried flakes of calcium deposit, and sand particles (Photos 

1 to 6).  
• Even though 3 strainer/filters are placed in a meter, the dirt is entered in meter measurement 

parts. The large quantity of the dirt affects the measurement and accuracy.  
2. Velocity type meter 

Two pre-paid malfunctioned meters were opened. 
• Their inner parts were clean, there was no dirt accumulated or scale formation (Photos 7 to 12).  
• Malfunction of the meters was said to be due to problems with electronic parts; mainly 

pre-paid unit motor and valve. 
• These meters are relatively young. There is a possibility that hardware problems may increase 

according to more time passed.  

C. Conclusion 
1. Volumetric type meters are more susceptible to jamming and chocking of the filters by loosened 

pipe lining material, dirt or sand particles. The problem becomes more serious at places where the 
supply system is intermittent, the source of water is untreated ground water, and distribution 
network is old and rusted.  

2. Calcium deposition is seen on meter body of volumetric meter and bottom of meter. 
3. Velocity type meters do not generally have problem of jamming as dirt or smaller particles can 

easily pass through the impellers of the meter. However, these meters are young so that hardware 
problems may be seen in a few years more.  
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Photo 1: Malfunctioned volumetric 
meter (No. 1)

Photo 2: Strainer and inside 
situation of No. 1 volumetric meter

Photo 3: Development of scale in 
No. 2 volumetric meter

Photo 4: Deposition of dirt on filer 
of No. 2 volumetric meter 

Photo 5: The dirt accumulated 
inside situation of No. 2 volumetric 

meter

Photo 6: The dirt accumulated 
inside No. 2 volumetric meter 

Photo 7: Malfunctioned velocity 
type meter (No. 1)

Photo 8: Condition of impeller of 
No. 1 velocity type meter

Photo 9: Condition of strainer and 
inside chamber of No. 1

Photo 10: No. 2 velocity type 
meter

Photo 11: Condition of impeller of 
No. 2 velocity type meter

Photo 12: Condition of strainer of 
No. 2 velocity type meter
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Appendix- 3: The number of bids for procurement of PPWM 
Condition: Now JICA has secured the budget to procure all PPWMs of 1,940.  
         The procurement period based on JICA fiscal year (April to March)  

Item Case 1: Two separate bids Case 2: One combined bid Evaluation

Procurement 
conditions 

・ 820 nos. PPWM by the end of 
March 2019 

・ 1,120 nos. PPWM by the end of 
March 2020

・ Procurement of 1,940 nos. 
PPWM should be completed by 
the end of March 2019

Number of bids Two times I different fiscal year of 
Japan. 

One time. Fewer bids are better. One bid is 
better.

Completion of 
procurement by 
Mar. 2019

Yes, for the 1st bid Yes Same 

Guarantee period 820 PPWM: Start Mar 2019 and end 
Feb 2021 
1,120 PPWM: Start Mar 2020 and 
end Feb 2022

Start Mar 2019 and end Feb 2021 
After Mar. 2021, After Sales Service 
contract cover the maintenance. . 

Two bids is 
better 

The potential 
numbers of 
PPWM brand/ 
manufacture 

・ There is possibility that the 
second bid brand is different 
from the first bid brand. Two 
brand systems should be set up 
and operated.  

・ If it is same brand in the first and 
second bids, main server and 
software will be procured twice. 
There is duplication of system 
for procurement. It needs some 
measure to avoid duplication. 

Only one brand is selected and one 
system is installed and operated 
during the project period. There is 
no need to deal with 2 suppliers, less 
laborious.  

One bid is 
much better.

Completion of 
installation within 
the project period

Installation of the second bid PPWM 
would start installation from Mar. 
2020. It is difficult to install all 
1,120 nos. PPWM in the project 
time and evaluate the system. 

Installation of PPWM could be 
seamlessly carried out after PA-1 
pilot implementation.  

One bid is 
much better.

Evaluation One bid
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R E A D  A B O U T :  

1. PPWM in Jenin 

2. PPWM Benefits 

3. Type of PPWM in PA Areas and How It 
Works 

4. Water Fee and Credit Charges  

5. Where to Purchase Credit for Your 
PPWM Smart Card (charging your card) 

6. Customers Responsibility on Their PPWM 

7. How to Maintain the PPWM from 
Damages or Misuse 

8. Where to Report If Notice Any Damages 
in the PPWM or Misfunction 

9. Installation Timetable 

10.  PPWM Screen Notifications 

 

Additional information: 

11.  Location of Tested PPWMs in Pilot Areas 

12.  Results of Accuracy Test of Three Types 
of Water Meters  

13.  Other Activities by the Project 

Prepaid Water Meter 

(PPWM) in Jenin 

For pilot areas 

1. PPWM in Jenin 
(Ultrasonic) PPWM in Jenin 

With financial and technical assistance from the Japanese 
Government and in cooperation with the Palestinian Water Authority 
(PWA), the Jenin Municipality (JM) is installing 1,850 prepaid water 
meters in some pilot areas within the City as a part of the Jenin water 
service improvement project (J-WaSIP).  
The areas selected as pilot areas (3 pilot areas) are 1) Sabah al-Khair, 
Kharuba and Nazareth street, 2) Al-Zahra neighborhood and new 
Jenin camp, and 3) eastern neighborhood and Halima Saadi (see 
section 11 for a map). The project began in October 2017, and JM has 
started to install the PPWM from March 2019 after studying the 
situation and PPWMs carefully. This new system of prepaid helps JM 
collect cost of the water services from the users and utilize the 
collected fees towards improving its water supply and maintain good 
services for the customers. As of now, JM has not available fund to 
introduce PPWM to all customers. However, JM hopes that from the 
lessons learnt from the pilot areas, it will provide PPWM to all 
customers in the future.  
With technical support of the Japanese team as part of this project, 
JM has tested three types of water meters, and analyzed the results. 
The result helped JM select the most reliable PPWM in the market to 
be installed for customers. The test results were as follow: 

1. for Velocity meters:  a. With mechanical parts, it can be 
damaged, b. The accuracy is reduced according to age, c. Air 
is counted even though it does not likely affect the 
consumption counting, d. It is, however, cheaper. 

2. for Volumetric meters: a. Dirt problems are severe, b. Air is 
counted even though it does not likely affect the 
consumption counting, c. It is, however, cheaper. 

3. for Ultrasonic meters: a. Air and water with air bubble is not 
counted, b. It does not have mechanical parts and therefore 
it has a longer life, c. It is less likely to be blocked by any dirt 
or sand particles, d. It is, however, a little expensive than 
others.  

The JM has selected to install prepaid Ultrasonic water meters for its 
water subscribers as the best option. Refer to section 12 for details.  
 

PROJECT FOR STRENGTHENING THE CAPACITY OF  
WATER SERVICE MANAGEMENT IN JENIN 
MUNICIPALITY 
Sep 2017- Feb 2022 

“Let’s pay for our water 
usage and support the water 
department at Jenin 
Municipality to improve and 
provide better services.” 
 



  

  
 

 
 
 
 
 
 
 
 
 
  

Page 2 PPWM 

2. PPWM Benefits 
 

• No need to pay for the PPWM device. It’s free for existing customers in only pilot areas. 

• No need to read your water meter. Read the balance on your PPWM by yourself. Or, see a warning on your 
PPWM monitor when the credit (balance) is low.  

• If you notice that your card’s credit balance is used faster that you expect, you may check any leakages within 
your property and repair and save money. 

• Don’t pay for air; Ultrasonic water meter does not count air.  

• Pay off your water debt (if any), gradually without financial pressure.  

• Help Jenin Municipality to improve water demand management, reduce administration costs, detect illegal 
connections and leakages, and recover debts from unpaying customers.   

• Be in control of how much water you use and how often. 

• No need to worry about building up water debt.  

3. Type of PPWM and How It Works 
 
A) Type of PPWM: Ultrasonic PPWM Ak-411 DN-20 from Baylan, a well-known Turkish producer 
of PPWM. 
B) Benefits of the Installed Ultrasonic PPWM: 

• The meter which used, is the best of the types of meters (Ultrasonic) in the market and 
does not measure air.  

• Without mechanical parts, it has a longer life.  

• The PPWM devices is less likely to be blocked by any dirt or sand particles.  

• There is no error when calculating the value of water consumption, unlike the 
mechanical meters. 

• It can be installed in any positions without problems in function. 
C) How It Works?  
It works with a prepaid smart card. You need to 1) Charge credit for your PPWM’s smart card 
at a charging center, 2) Touch the card on your PPWM device, 3) Use the water (if water is 
available on that day.) 
The system is based on the principle that the consumers are charged in advance for their water 
consumptions. Consumers use the charged credit at the wending statins by loading the credit 
to water meters via smart cards. The water meter cuts off the water by closing its valve when 
the credit ends, but when the consumer re-loads the spare credit in smart card to the water 
meter, the valve will re-open. The spare credits allow you to use the remaining water quantity 
until the charging card as soon as possible. 
The PPWM water has an electronic display. The electronic display shows information about 
loaded credit, total credit, total water consumption, water tariff, the battery level, etc.. Each 
water meter has its own smartcard which may only be operated on the specific assigned meter 
and cannot be used on other meters.  

(※ see section 10: PPWM Screen Notification for details) 
 

Ultrasonic PPWM for Jenin/PA area  

“With PPWM, 
everybody 
pays for water 
they use. It’s 
fair!” 

“No more meter readers at 
our doors. No more bills. 
Pay in advance!” 
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4. Water Tariff and Credit Charges on Smart Card  
 
A) The Jenin Municipality Water Tariff * 

 

* There is 0.5 NIS as sewage fees for each used cubic meter. 

Consumption Basic Tariff Maintenance 
Fee 

Total  

0 m3 - 50 m3 4.34 NIS for each m3 6.2 NIS Depends on consumption  

More than 50 m3 6.2 NIS for each m3 6.2 NIS Depends on consumption 

 

“With PPWM, 
high user 
consumers 
control their 
water use. This 
means more 
water in the 
network for 
others to use.” 
 

D) PPWM Card  

All the customer specific information such as customer subscription 

number and water meter number are stored to the PPWM card. 

When the water meter reads the card, all this information is 

downloaded to the water meter. The PPWM card is the connection 

between the Municipality customer database system and your 

water meter. After charging your card with credit at the 

Municipality’s vending stations, the purchased credit is transferred 

to your water meter by touching your card on the PPWM surface.  

 

E) Your PPWM Smart Card 

1) Each customer gets a card for his/her PPWM and must keep it.  

2) The card must be kept because it is the link between the provider and the customer  

3) Each card is for a specific meter and only one customer, so don’t try to put it  

in another meter is not for you 

4) Transfer your purchased credit to the meter by touching your smart card on the meter and press the white button once. 

5) Illegal use of the meter will stop the meter automatically and you may be panelized. 

6) Don’t play with other meter parts. It may result in automatic closed, and any purposely damage for meter, maybe put 

you under legal procedures. 

 

B) What You Need to Know about Charging Your Smart Card with Credit 
1) If the card is lost or damaged, you can get a new one through JM by 30 NIS. 
2) The card cannot be credited (charged) for less than 50 NIS. This is the minimum credit. 
3) The monthly maintenance fee of 7.2 NIS is only deducted in your first charge of the month.  
4) The water meter has a backup system of 10% of the total exiting credit as the backup credit. For example, when you 

charge your card for 100 NIS, at first touch, the PPWM will be loaded by 90 NIS and 10 NIS will remain in your card 
as a backup credit. When your consumption reaches to 89 NIS and only 1 NIS is left, your PPWM will give you a 
warning notification on the screen saying your credit is too low. You will then need to touch your card again to use 
the 10 NIS. Please remember to re-charge your card before the 10 NIS is used.  After (or even before) you start using 
the backup credit, you should go to a vending station in your area to charge your card with credit. Please note that: 

• When you press the button on your PPWM, you can see the used credit in NIS, the remaining balance in NIS, 
your subscription ID number, tariff and warning, if any. 

5) If you have any debt on water bill, the municipality deducts 10% from each charge. For example, if you charge 100 
NIS, 10 NIS will be deducted for your debt and you have only 90 NIS of credit to use water.  

• Note: the deduction starts immediately after installation of the PPWM in your property.   
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6) On the same day when the PPWM is installed in your property your smart card comes with 7.2 NIS. It is equivalent to 
about 2 m3 of water use so you can have access to water from first day till you change your card (if water is available 
that day).  

7) Unlike the mechanical water meter customers, the PPWM customers don’t need to pay minimum tariff. 
 

PPWM 

5. Where to Purchase Credit for Your PPWM Smart Card 
Charging your card 
 
You can purchase credits on your card at the following vending locations.  
Note: Vending places will increase in the future as the PPWM customers increase.  

1) Aljaleel supermarket. 2) Bill payment center at Water and Waste Water Dept. 3) Bill payment center at city center. 

4) Althaher supermarket. 5) AbuAlia supermarket. 6) Suhail mobile. 7) Taiba cnter. 8) Alsadi supermarket. 9) 

AMadina supermarket. 10) Reda supermarket. 

Note: All these points will be available from 8:00 am – 10pm except the bill payment center from 8:00am – 2:00pm. 

 

 

6. Customers’ Responsibility on Their PPWM 
 
The PPWM installed in your property is owned by the Jenin Municipality.  
1) Jenin Municipality’s responsibility: 

a. PPWM and the installation is free of charge for the existing customers in the PA areas. 
b. JM will maintain the customers’ PPWMs if there are manufactured problems.   

2) Customer’s responsibility:  
a. Customers must use the water meter properly. 
b. Customers must not play with the meter parts. It may result in automatic closed, and any purposely damage for 

meter maybe put you under legal procedures. 
c. There are penalties for damage, misconduct, and illegal use of the meter as follow below: 

• Any illegal case is 5,000 NIS and estimated consumption during the illegal use. 

• If customer damages the meter, he/she will be fined 3,000 NIS for minor parts and 5000NIS for main part of 
meter. 

• If customer has illegal use of the meter and the pipe connected before the meter or playing with meter 
system and consumption will be fined 5000 NIS. 

• If customer sells municipal water to others will be fined 10,000 NIS. 

• If the customer installs pump directly to the network will be fined 2,000 NIS and also the pump will be 
removed and taken to the Jenin Municipality. 

 

 

(1) (2) (3) 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

  
 
 

 
   

 
 

 

 

Pilot Areas for PPWM installation Total Number of 
Prepaid Water 
Meters 

Installation Period 
(tentative) 

Current Status 

PA1: 
Sabah Alkheir, Kharoubeh, 
Nazareth Street 

~ 714 March-April 2019 Installation started 

PA 2: 
Al-Zahra neighborhood and new 
Jenin camp,  

~ 620 To be decided Under study 

PA 3:  
Eastern neighborhood and 
Halima Saadi 

~ 460 To be decided Under study 
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7. How to Protect Your PPWM from Damages  
 
1) Please keep the PPWM’s box closed to protect the meter from accidental damage, rain, dust, or sun. 
2) Please don’t let children play with the PPWM and pressing the digital buttons.  
3) If need for any constructions around the meter, please protect it from any accidental damages. Contact the 
Municipality if you need a relocation of the meter due to the new constructions.   
4) Please don’t burn anything like trash near the water meter.  
5) Please don’t put anything on the water meter’s box.  
6) Your PPWM is sealed with the Baylan sticker on both sides. Please don’t try to remove it or damage it. PPWMs without 
seals or damaged seals are out of warranty. 
7) Only the outer surface and the monitor can be cleaned by using wet cloth. Please do not wipe with gasoline, thinner, or 
similar solvents. 
8) Please contact the Municipality of any damages to the PPWM.  

 8. Where to Report If Noticed Any Damages in the PPWM or 
Malfunction 

 
When you notice any damages of misfunctions in the PPWM, it is your responsibility to report at any of the following places 
as soon as possible. You can call, chat, or fill out a form at the Municipality website at https://www.jenin.city/ 

9. Installation Timetable 

 
  

1) The Municipality of Jenin, Public Customer Service 
Center, TEL: 04-2436422, AM-2 PM 
2) WWD, 8 AM – 2 PM  
3) Collection office at the city center, 8 AM – 2 PM  
4) The Municipality’s website at https://www.jenin.city/ 
Live Chat, 8 AM-2 PM 
5) The Municipality’s website/Complaint, 24 hours 
http://jenin.city/?app=support.open 
6) The Municipality’s Facebook page 
 
When you contact, please provide your name, address, 
phone number, water meter number, and explain the 
issue of damage or misfunction.  
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10. PPWM LCD Screen Notifications 
 

The PPWM has an LDE screen display where you can see 
information such as your meter number, consumer number, 
consumption amount, loaded credit, total credit, remained 
credit, etc. To view this information, you need to press the 
white button, repeatedly, to see the related display screen.  
Important note:  
Every time you charge your PPWM card, please note that 
when your touch it on your PPWM, you must press the white 
button once to transfer the credit to your water meter.  

(A) Basic data of the screen, without inserting the card 
(1) 1st press 

• “opened valve “will appear on the screen, which means that 
water is flowing. 

• E2: Means water flow. 

• Warning notification: indicates that the credit is low. 

• The sign of the up arrow: means that the valve is opened and 
water is flowing. 

(2) 2nd press 

• “closed valve “will appear on the screen, which means that 
water is not flowing. 

(3) 3rd press 

• Indicates customer’s water consumption quantity. 
(4) 4th press 

• Indicates customer’s total credit. 
(5) 5th press 

• Shows the date of the last charge in the card. 

• Shows the recent credit of the card. 
(6) 6th press 

• Percentage: means the price of water cubic meter. 
(7) 7th press 

• Step 1 means the categorization of the tariff. (Domestic Users) 
(8) 8th press 

• It means that the credit is low, and the charge is low too. 
(9) 9th press 

• Meter’s details: Meter diameter, Temperature. 

• Date, Meter version. 
(10) 10th press 

• It will show the total credit of the card. 
(11) 11th press 

• The daily period: means the daily water consumption period in 
the meter. 

(12) 12th press 

• Municipality: means to which municipality does customer 
belong.   
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 (13) 13th press 

• Meter number 
(14) 14th press 

• Customer’s number 
(15) 15th press 

• Customer’s type: Domestic or Industrial 
 
Important Note:  
In case of fire if you are out of credit and/or your water tank is empty, 
you should press the white button more than few seconds till you 
see Fire Mode on the screen. This will automatically give you credit 
to use water immediately in emergency case for 180 minutes. Please 
note that after this you will need to go to the Municipality to re-
activate your charging card. You will be charged for the water used 
during the Fire Mode. 

 
 
 

(B) How to charge the PPWM: 
The card shall be put on a specified place on the upper part of the meter, and when pressing the 
middle white button the following data will appear: 

• If the card has credit, the word “loaded” will appear on the screen. 

• If the card has no credit, “zero-loaded” “will appear on the screen. 
 
 
 
 

(C) Others: 
There are some other signs that may appear on the screen: 

 
 
 
 

PPWM 

(14) 

(13) (15) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

11. Location of the Three Pilot Areas 

PPWM 
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Category Kharoubeh Sabah Al 
Khir 

Al Nasereth 
Street 

Total  

Number 
Subscriber (Customer) Metered 250 182 255 687 
Non-Subscriber (Non-Customer) 241 87 226 554 

Unclear 13 14 7 34 

Total of No. of Houses 504 283 488 1,275 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

12. Results of Accuracy Test of Three Types of Water Meters  
 
The Municipality of Jenin had tested the three major types of water meters in the market: Velocity, Volumetric, and 
Ultrasonic. JM also reviewed the existing study test results. The purpose was to test the meter functions and evaluate 
which was the best for Jenin City based on the situation.  
There were 11 locations in which the 3 types of water meter were installed next to the existing water meters. The results 
are indicated in the table below for each meter. Also, the locations of the experiments are presented in the map below.  
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Location of the 11 Tested PPWMs (2017-2018) 
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13. Other Activities by Project 
 
The project is for three years and seeks to a) reduce NRW* and b) increase bill collection 
ratio at Jenin Municipality. In addition to the PPWM, the project includes other works to 
improve the water services for the customer: 
1) Identify leakage sites to be repaired,  
2) Install water pressure measuring devices to understand water supply conditions and 

follow up water sources and calculate non-revenue. 
3) Rehabilitate two collection offices in the city center and in Haifa Street, 
4) Update the subscriber data through field surveys, 
5) Enhance managerial skills and tools for each section related to water sector in the 

Municipality,  
6) Financial analysis of water revenues, 
7) Study the challenges facing collectors and readers,  
8) Develop long-term business plan for water department,  
9) Training of technical staff in the water department on different technical aspects 

including detection of leakage in the network and repair,  
10) Use of PalPay system for easier payments for customers, 
11) Study use of Mobile Billing System for reading meters and billing on the spot, 
12) Redesign of the JM website with Live Chat and online Complaint forms for 

customers,   
13) Improve/update the existing DAMAS system for paperless and easy procedures for 

customers to apply for water services, 
14) Conduct social surveys and questionnaire to obtain more information from 

customers, 
15) Public awareness activities. 
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Non-revenue water 
(NRW) is water that 
has been produced 
and is "lost" before 
it reaches the 
customer. Losses 
can be real losses 
(through leaks) or 
apparent losses (for 
example through 
theft/illegal 
connections or 
metering and billing 
inaccuracies). 



 
Topic Question Answer 

1. Water tariff?   Will the tariff rates be 
changed? 

 No. 
 Same tariff rates will be applied. Unlike the mechanical meters, 

there is no minimum tariff for PPWM subscriptions. 

Water tariff and 
payment 

 How do we pay the water 
tariff for PPWM system 
beforehand? 

 By pre-paid card. 
 Customer purchases the credit at JM vending stations. After 

charging, customer touching the card on the PPWM surface, the 
credit will be transferred. 

2. Pre-paid card 
charging 

 Where can customer charge 
the credit for PPWM smart 
card? 

1) Aljaleel supermarket. 2) Bill payment center at Water and 

Waste Water Dept. 3) Bill payment center at city center. 4) 

Althaher supermarket. 5) AbuAlia supermarket. 6) Suhail 

mobile. 7) Taiba cnter. 8) Alsadi supermarket. 9) Almadina 

supermarket. 10) Reda supermarket. 

Pre-paid card 
lost 

 If customer lost the pre-paid 
card, what should he/she do? 

 If the card is lost or damaged, customer can get a new one from 
JM with a fee 

Pre-paid card 
remaining 
charge 

 How does customer check 
the remaining credit? 

 You can know the remaining credit by pressing the button of 
PPWM 4 times 

Pre-paid card 
debt 

 If customer has debt on 
water bill, can they receive 
water supply?  

 Yes, customer can receive water 
 However, JM will deduct 10% from each charge amount for 

clearing the debt 

3. PPWM 
benefits 
 
Note: Please 
refer to page 2 
for more details. 

 What are the benefits of 
PPWM? 

 Meter will be more accurate (no counting air/ air bubbles) 
 No mechanical parts inside of meter. Less damage. Lifetime will be 

long. 
 Contribute to reduce admi. costs of JM 
 Contribute to detect illegal connection, and leakages, control water 

supply efficiently 
 Contribute to increase collection ratio of water tariff, etc. 

PPWM 
connection fee 

 Do we need to pay the 
connection fee this time? 

 No.  
 Customer in the PA areas is not required to pay connection fee 

including PPWM cost 

PPWM 
ultrasonic 

 Why did JM choose 
Ultrasonic PPWM? 

 Accuracy test done by JM 
 Best type of PPWM, which 

1) No count air/ air bubbles 
2) Less blocked by dirt/ sand particles 
3) More accurate measurement than mechanical meters 
4) Can be installed any positions 

PPWM life time  What is the life time of 
PPWM? 

 Lifetime of battery is 10 years by the manufacturing company 
 If the device condition is good, we can use more than 10 years 

PPWM 
malfunction 

 What should customer to do 
in case of malfunction? 

 Customer needs to notice it to JM 
 Contact numbers are indicated in the handout 

PPWM 
malfunction 

 How much is the repair costs 
for malfunction? 

 In case of malfunction, maintenance fee covers repair and replace 
spare parts. No additional payment by customer. 

PPWM water 
stop 

 In what occasion, water will 
be stopped automatically 
due to low credit? 

 When customer used all credit, main credit and backup mode  

4. Customer 
responsibility 

 Will customer responsibility 
be changed from before? 

 Ownership of meter is transferred to JM. 

5. Penalty  If customer damages the 
meter, how much does 
customer need to pay? 

 Fined 3,000 NIS for minor part 
 Fined 5,000 NIS for main part 

 
 
 
 
 
 
 
 

Summary: Q/A 

The Municipality of Jenin appreciates your cooperation! 
 
Please contact the Municipality’s water department  
at 04-2502023 if you need more information about  
this project and PPWM.  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Water Supply Map of Jenin City (as of April 2021) 
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 :  إقرأ عن  

ن    .1 ي جني 
 عداد الدفع المسبق فن

 فوائد عداد الدفع المسبق   .2

 وكيف تعمل  للمياه انواع عدادات الدفع المسبق  .3

 رسوم المياه وشحن الرصيد  .4

ي الرصيد لكرت العداد ) شحن الكرت(   .5  من أي تشتر

ن تجاه عدادات الدفع المسبق   .6 كي   مسؤولية المشتر

 من الكسر اوسوء الاستخدام  العداد كيفية الحفاظ على  .7

ي العداد او خلل   .8
 أين تبلغ اذا لاحظت أي كسور فن

كيب    .9 ي للتر
 الجدول الزمنن

 .  إشعارات شاشة العداد 10

 

 معلومات اضافية :   

ي المناطق .  أ11
    الاولىماكن تجارب  العدادات فن

 نتائج الفحص لدقة الثلاث عدادات المياه  .  12

وع الاخرى. 13  أنشطة المسرر

  

للمياه      دعونا ندفع مقابل استخدامنا 
ن   ي بلدية جني 

ودعم دائرة  المياه فن
ن وتقديم أفضل الخدمات.   لتحسي 

 

ي جني   
 
 عداد الدفع المسبق للمياه ف

)PPWM ( 

الاولى   المرحلة   

  
اسونيك( )   1- ن    الالتر ي جني 

 عداد الدفع المسبق للمياه فن
بمساعدة مالية وفنية من الحكومة اليابانية وبالتعاون مع سلطة   

كيب   بتر ن   بلدية جني  تقوم   الفلسطينية  عداد دفع   1850المياه 
ن  وع تحسي  ن كجزء من مسرر ي مدينة جني 

ي بعض المناطق فن
مسبق فن

ي المدينة  
 .  (J.WaSIP)خدمة المياه فن

الخت  ، خروبة ، شارع 1تم اختيار ثلاث مناطق  وهي     . صباح 

ي وحليمة  3. حي الزهراء والمخيم الجديد  2الناصرة  
فر . الحي السرر

ين    11السعدية )شاهد رقم   وع منذ تسرر من الخارطة (وبدأ المسرر
ي  
كيب عدادات الدفع المسبق    2017ثانن ن بتر ت  بلدية جني  وباشر

اذار   ال  2019منذ شهر  الدفع  بعد دراسة  الحالىي وعدادات  وضع 
المسبق بعناية ، هذا النظام الجديد للدفع المسبق يساعد بلدية 
ن من جمع تكاليف خدمة المياه المقدمة واستخدام الرسوم  جني 
ود بالمياه  والحفاظ على خدمة  ن ن خدمة التر ي يتم جمعها لتحسي 

النر
كيب لتر تمويلا  ن  جني  بلدية  تمتلك  لا  وحاليا   ، ن  كي  للمشتر  جيدة 
ن ، اذا تأمل البلدية الاستفادة   كي  عدادات دفع مسبق لكافة المشتر
من التجربة وتعلم الدروس من المناطق التجريبية ومن ثم تزويد 

ن بالدفع المسبق مستقبلا  .  كي   كافة المشتر
ت   اختتر وع  المسرر هذا  من  ي كجزء 

اليابانن الفريق  من  ي 
فنن وبدعم 

ن ثلاثة انواع من العدادات وحلل ت النتائج وساعد ذلك بلدية جني 
ن ، وجاءت   كي  باختيار العداد الاكتر ثقة بالسوق ليتم تركيبه للمشتر

    نتيجة الاختبارات كالتالىي : 
يوجد فيه اجزاء ميكانيكية ومن الممكن    ا.   عداد السرعة :  .1

تتحطم   بالعمر    ب. ان  التقدم  مع  تقل  العداد    ج. دقة 
على    يحتسب الهواء مع انه  من غت  المحتمل ان يؤثر 

 رخيص الثمن .   د. احتساب الاستهلاك  
ة   العداد الحجمي : ا.     .2 يحتسب   ب. مشاكل الاوساخ كبت 

انه من مع  احتساب   الهواء  يؤثر على  ان  المحتمل  غت  
 رخيص الثمن  .  ج. الاستهلاك 

اسونيك : ا.   .3 لا يحتسب الهواء ولا حنر الهواء   عداد الالتر
لا يوجد فيه اجزاء ميكانيكية    ب. اذا كان مخلوطا بالماء  

ي اطول 
اضن أقل احتمالا  من ان يغلق    ج.   لذلك عمره الافتر

الرمل وجزيئات  الاوساخ  من    د.   بسبب  بقليل  اغلى 
 الانواع الاخرى من العدادات . 

كيبه    لتر اسونيك  الالتر عداد  ن  جني  بلدية  ن  واختارت  كي  للمشتر
   .12لمزيد من التفاصيل راجع قسم  كأفضل الخيارات   * 

 

ي بلدية جني   
 
وع  تحسي   خدمة المياه ف  مشر

 بتمويل من مؤسسة جايكا  
2017-Feb 2022  Sep 

 
 



 

 

2صفحة  عداد الدفع المسبق للمياه     

  

 
 

 
 
 
 
 
 
 
 
 
  

 فوائد عداد الدفع المسبق    .2        

ي المناطق التجريبية .  •
ن فن ن الحاليي  كي  ي للمشتر

 لا حاجة لدفع ثمن العداد فهو مجانن

 لا حاجة لقراءة العداد، إقرأ رصيدك بنفسك  وتستطيع ان ترى التحذير من ان رصيدك منخفض من خلال شاشة العداد .   •

 اذا لاحظت ان رصيدك ينفذ بسرعة، قد يكون هناك تسربا داخليا وعليك التحقق من ذلك وإصلاحه لتوفر مزيد من الاموال.    •

اسو  •  نيك لا يحتسب الهواء  .  لا يوجد دفع مقابل الهواء، فعداد الالتر

 تسديد الديون اذا كانت موجودة تدريجيا بدون ضغوطات مالية .   •

عية    • ن ادارة الطلب على المياه ، تقليل التكاليف الادارية ، الكشف عن السرقات والوصلات الغت  شر ن لتحسي  مساعدة بلدية جني 
ن الذين لا يدفعون ال كي  ي تستخدمها وعدد المراتوالتسربات ، واستعادة الديون من المشتر

ي كمية المياه النر
 .تحكم فن

 .لا داعي للقلق بشأن تراكم  ديون المياه •

 نوع عداد الدفع المسبق للمياه وكيف يعمل    . 3
اسونيك ا. نوع العداد :  كة تصنيع عدادات دفع مسبق تركية معروفة       AK411 DN-20 التر  من بايلان، شر

اسونيك للدفع المسبق    ب. فوائد تركيب عداد الالتر

اسونيك ( افضل انواع العدادات الموجودة بالسوق ولا تحتسب الهواء  •  العداد المستخدم )الالتر

ي اطول  الالا يوجد اجزاء ميكانيكية وعمره  •
اضن  فتر

 العداد بالاوساخ وجزيئات الرمل  ل بان يغلق يالاحتمال قل  •

 لا يوجد خطأ عند احتساب قيمة استهلاك المياه عكس العدادات الميكانيكية    •

 يمكن تركيبه باية وضعية دون خلل بالوظائف    •
 

 ؟ كيف يعمل   ج.  
ي محطة الشحن القريبة من منطقتك  1يعمل العداد من خلال الكرت الذكي ، وتحتاج الى   

لمس الكرت بالعداد    . 2. شحن الكرت للعداد فن
ي ذلك اليوماستخدام الم  . 3

، نظام الدفع المسبق يعتمد على الشحن مقدما لاستهلاك المياه،  والمستهلك يستخدم  ياه اذا كان متوفرا فن
اه بعد اضافته  الى العداد من خلال وضع الكرت  ا لذكي على العداد بالمكان المخصص ( فقط وضعه على العداد (. الرصيد الذي اشتر

ك الرصيد الاحتياطي الموجود بالكرت اغلاق المحبس عندما ينتهي الرصيد العداد يقطع المياه من خلال   ، ولكن عندما يستخدم المشتر
باستخدام كمية المياه المتبقية حنر تتمكن من اعادة شحن ، والكمية الاحتياطية تسمح لك  اد يتم اعادة فتح المحبس تلقائيا ويحمله للعد

ي اقرب وقت ممكن  . 
 الكرت من جديد فن

 
ونية تظهر معلومات مختلفة منها الرصيد المحمل الى العداد وإجمالىي الرصيد وكمية الاستهلاك 

لعداد المياه مسبق الدفع شاشة الكتر
 . يه كرت خاص يستخدم له فقط ولا يمكن استخدامه لعداد اخر وسعر التعرفة وحالة البطارية .. الخ ، وكل عداد لد

 
 
 

 : تفاصيل دليل استخدام عداد الدفع المسبق    10شاهد قسم  
 
كل شخص يقوم ، مع العداد مسبق الدفع للمياه 

ي يستهلكها فقط بدفع 
وهذا    . ثمن المياه الت 

 ”عادل! 

 

لا حاجة لقراء         
العدادات ولا حاجة  
... الدفع   للفواتت 
 سيكون مقدما 
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3صفحة   

 تعرفة المياه وشحن رصيد البطاقة   . 4  
    .... ن ي بلدية جني 

شيكل رسوم صرف لكل متر مكعب  0.5هناك ا. تعرفة المياه فن  
رسوم الصيانة   التعرفة الرئيسية  الاستهلاك 

 الشهرية
 المجموع الكل  

0 m3 - 50 m3  4.34  3شيكل لكلm 6.2 يعتمد عل الاستهلاك  شيكل 

 يعتمد عل الاستهلاك  شيكل 3m  6.2شيكل لكل m    6.2 350أكثر من

 

لمياه  بإستخدام المسبق للمياه يتحكم المستهلكون من خلال عداد الدفع 
ي الشبكة بشكل عالي 

 
ي مياه اكثر ف

 . يستفيد منها الاخرون، وهذا يعت 

 د. البطاقة  الذكية )الكرت (  

بطاقة   إلى  الاحتياطية  والشحنة  التعريفات  مثل  ك  بالمشتر الخاصة  المعلومات  نسخ جميع  يتم 
يل كل هذه  ن ك. عندما يقرأ عداد المياه البطاقة، يتم تتن  .المعلومات إلى عداد المياه المشتر

ك   ي البلدية والعداد الخاص بالمشتر
ن فن كي  ن قاعدة معلومات المشتر ويعتتر الكرت نقطة الوصل بي 

ك   اها المشتر ي اشتر
، بعد شحن الكرت بالرصيد بمحطات الشحن التابعة للبلدية تنقل الكمية النر

الزر الابيض لمرة واحدة عند الى العداد من خلال وضع الكرت على العداد ومن ثم الضغط على  
 كل شحنة جديدة   

 

 ه( بطاقة العداد مسبق الدفع الذكية الخاصة بك  

ك على بطاقة عداد مسبق الدفع ويجب عليه الاحتفاظ بها (1   .يحصل كل مشتر
ك  (2  ن المزود )البلدية( والمشتر  يجب الاحتفاظ بالبطاقة لأنها الرابط بي 
ي عداد آخر ليس لككل بطاقة هي  (3 

ك واحد فقط، لذلك لا تحاول وضعها فن ن ولمشتر  .لعداد معي 
ي العداد ومن (4 

 قم بنقل رصيدك المشحون على البطاقة إلى العداد عن طريق لمس بطاقتك الذكية فن
 ثم الضغط لمرة واحدة على الزر الابيض   
ي  ( سیؤدي استخدام العداد بطریقة غیر قانونیة إلى إیقاف العداد 5 

 .بشكل تلقان 
ر عن عمد للعداد سيقوم بوضعك تحت الإجراءات 6  ، وأي صرن ي

(لا تعبث بأجزاء العداد الأخرى. قد يؤدي ذلك إلى إغلاق تلقان 
 .القانونية

 

 ب( ما تحتاج إلى معرفته حول شحن بطاقتك الذكية مع تفاصيل عملية الشحن  
ن مقابل رسوم 1 ي حالة فقدان البطاقة أو تلفها، يمكنك الحصول على بطاقة جديدة من خلال بلدية جني 

 .شيكل 30( فن
 .شيكل. هذا هو الحد الأدنن للشحن 50لا يمكن شحن البطاقة بأقل من  (2
ي الشهر 6.2يتم اقتطاع رسوم الصيانة الشهرية البالغة  (3

ي أول شحنة  لك فن
 .شيكل فقط فن

ي اللمسة الاولى    100%  من الرصيد الكلىي للشحنة ، مثال ، اذا شحنت كرتك بـــــ    10يعمل العداد بنظام الرصيد الاحتياطي بنسبة  (  4
شيكل فن

ي شيكل واحد ، يظهر  لك على شاشة    89شيكل بالكرت كرصيد احتياطي ، عندما يصل استهلاكك الى    10شيكل وتبقر    90يأخذ العداد  
وبقر

بأن الرصيد منخفض ، حينها بإمكانك وضع الكرت مرة اخرى على العداد واستخدام الرصيد الاحتياطي ، وتذكر دائما شحن   العداد تحذير 
ي منطقتك  

ة شواقل، بعد او حنر قبل استخدام الرصيد الاحتياطي ، فعليك الذهاب الى محطة الشحن القريبة فن رصيدك قبل استخدام العسرر
 لاعادة شحن الرصيد. 

 حظة ما يلىي :  يرحر ملا  
ي الشيكل ، ورقم  

ي فن
ي الشيكل ، والرصيد المتبقر

ي العداد مسبق الدفع، يمكنك رؤية الرصيد المستخدم فن
*  عند الضغط على الزر الموجود فن

اكك ، والتعريفات والتحذير ، إن وجد   . اشتر
. يجب عليك إذن استخدام الكمية الاحتياطية  شيكل ، ستظهر رسالة على الشاشة تشت  إلى انخفاض الرصيد   1*  إذا كان رصيدك أقل من  

 .أو القيام بشحن رصيد جديد على بطاقتك
  100٪ من كل شحنة. على سبيل المثال، إذا كنت قد قمت بشحن    10إذا كان لديك أي دين على فاتورة المياه، فإن البلدية تخصم  (  5

 .شيكل من رصيدك لاستخدام المياه  90شيكل من دينك، ولن يكون لديك سوى    10شيكل، سيتم خصم 
لك • ن ي متن

ة بعد تركيب العداد مسبق الدفع فن  .ملاحظة: يبدأ الخصم مباشر
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ي نفس اليوم الذي سيتم فيه تركيب  6) 
لك، يكون الكرت مشحون برصيد   العدادفن ن ي متن

وذلك    تر مكعبم  2شيكل. وهو يعادل حوالىي    7فن
ي ذلك اليوم( 

ي اليوم الأول حنر تقوم بشحن بطاقتك )إذا كانت المياه متوفرة فن
 حنر تتمكن من استخدام المياه فن

ي  أدنن  حد  يوجد   لا  .
العادي العداد  عكس على  المسبق  الدفع  عداد  فن  (7 

 عداد الدفع المسبق للمياه  

 . أين يمكنك شحن بطاقة العداد مسبق الدفع الخاص بك ؟ 5  
 شحن بطاقة العداد مسبق الدفع 

كي نظام العدادات مسبقة الدفع
ي المستقبل مع زيادة مشتر

 .*  سوف تزداد محطات  الشحن فن
( سوبرماركت الظاهر 5 المدينة(سوبرماركت 4( مكتب جباية وسط المدينة 3( مكتب جباية دائرة المياه 2( سوبرماركت الجليل  1
    . ( سوبرماركت أبو عليا 10( سوبرماركت الرضا 9( سوبرماركت السعدي 8( سهيل موبايل  7( مركز طيبة 6

 
 

 

 

ن تجاه عداداتهم مسبقة   . 6  كي 
 الدفع مسؤولية المشتر

ن  لك إلى بلدية جني  ن ي متن
 .تعود ملكية العداد مسبق الدفع الموجود فن

ن 1  :( مسؤولية بلدية جني 
ي المناطق التجريبية

ن  فن ن الحاليي  كي   .ا. تركيب العداد مسبق الدفع للمشتر
ي وليس ناتج عن كسر او عطل متعمد  

 ب. تتحمل البلدية مسؤولية صيانة العداد اذا كان الخلل مصنعي او وظيقن
ك 2  :( مسؤولية المشتر

ك استخدام عداد المياه بشكل صحيح  .ا. يجب على المشتر
، وقد   ي

ن عدم اللعب بأجزاء العداد. لأن ذلك قد يؤدي ذلك إلى إغلاق تلقان  كي  ر مقصود للعداد إلى  ب. يجب على المشتر يؤدي أي صرن
 .وضعك تحت المسؤولية القانونية

ي للعداد كما يلىي 
ار وسوء الاستخدام الغت  قانونن  :ج. هناك غرامات على الأصرن

ك   • عي للمياه )شقة(  يدفع المشتر
شيكل كغرامة  بالإضافة  الى تقدير الاستهلاك خلال الاستخدام    5000أية حالة استخدام غت  شر

 .وعغت  المسرر 
ك ، فسيتم تغريمه   • ر بالعداد من قبل المشتر ة و    3000إذا تم الحاق الضن  .شيكل للجزء الرئيسي من العداد  5000شيكل للأجزاء الصغت 
ي أو قام بتمديد وصلة قبل العداد أو ثبت أنه قد تلاعب بنظام العداد والاستهلاك  •

ك يستخدم العداد بشكل غت  قانونن إذا ثبت أن المشتر
 .شيكل  5000تغريمه ب   فسيتم

ك ببيع مياه البلدية للآخرين سيتم تغريمه  •  .شيكل 10،000إذا قام المشتر
كيب المضخة بشكل مباشر على الشبكة سيتم تغريمه   • ك بتر ي حالة قيام المشتر
 إزالة المضخة ونقلها إلى    2000فن

ً
شيكل وسيتم أيضا

ن   .بلدية جني 
 

(2) (3) 

(1) 

(1) 
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كيب   مناطق الدراسة لتر
 العدادات مسبقة الدفع 

العدد الكلىي للعدادات  
ي سيتم تركيبها 

 النر
كيب )مؤقتا(  ة التر  الحالة  فتر

PA1 
، خروبة، شارع الناصرة   صباح الخت 

2019إبريل  –اذار  714 ~ كيب    بدأ التر

PA 2 
  حي الزهراء، المخيم الجديد

 تحت الدراسة  لم يحدد 620 ~

PA 3 
، حليمة السعدية  ي

فر  الحي السرر
 تحت الدراسة  لم يحدد 460 ~

 . كيف تحمي العداد مسبق الدفع الخاص بك 7  
ي أو المطر أو الشم1

ا لحماية العداد من التلف العرضن
ً
 .او الغبار  س( يرحر إبقاء صندوق العداد مغلق

 .الرقميةيرحر عدم السماح للأطفال باللعب بالعداد أو الضغط على الأزرار  (2
ار. اتصل بالبلدية إذا كنت بحاجة إلى نقل العداد 3 ( إذا كانت هناك حاجة إلى أي أعمال انشائية حول العداد، يرحر حمايته من أي أصرن

 .بسبب هذه الإنشاءات الجديدة
ء على صندوق عداد الميا4 ي

ء مثل القمامة بالقرب من عداد المياه و لا تضع أي شر ي
 .ه ( من فضلك لا تحرق أي شر

ن ، لا تحاول ازالته او خلعه ، فالعداد بدون الختم او ختم غت  واضح 5 كة بايلان من الجانبي  ( عدادك مسبق الدفع مختوم بلاصق شر
كة المزودة    سيكون العداد خارج الضمان من قبل السرر

ي وشاشة العداد فقط باستخدام قطعة قماش مبللة بالمياه. وعدم المسح   7 ي ( تنظيف السطح الخارحر بمواد مذيبة او لها تأثت  سلنر
 على العداد  

ر للعداد  (8 ي حال حدوث أي صرن
 .يرحر الاتصال بالبلدية فن

 
 

 
 

ي العداد مسبق الدفع  . 8
 اين تبلغ اذا لاحظت أي خلل أو تلف فن

ي نظام العداد، تقع على عاتقك مسؤولية الإبلاغ عنه بأشع وقت ممكن، يمكنك الابلاغ  عن ذلك    
ر أو خلل فن عندما تلاحظ أي صرن

ي موقع  البلدية
 .  www.jenin.cityمن خلال الاتصال أو المراسلة الكتابية أو ملء نموذج الشكاوى فن

ن  1  مساء   2  -صباحًا  8من   04-   2436422 هاتف –مركز خدمة الجمهور  -(بلدية جني 
 بعد الظهر   2صباحا وحنر  8، من   دائرة المياه والضف الصحي ( مكتب  2
  8( مكتب جباية وسط المدينة 3

ً
 مساء   2  -صباحا

ي التابع للبلدية على العنوان 4
ونن ةwww.jenin.city( موقع البلدية الالكتر  مساءا  2  -صباحا  8من  ، عن طريق المحادثة المباشر

ي للبلدية على العنوان5
ونن ي أي وقت  , www.jenin.city( الموقع الإلكتر

 ساعة 24والضغط على زر الشكاوى فن
ن  “( صفحة الفيسبوك الخاصة بالبلدية على العنوان 6  "     Jenin Municipalityبلدية جني 

ح مش ر أو الخلل. عند الاتصال، يرحر تقديم اسمك وعنوانك ورقم هاتفك ورقم عداد المياه وشر  كلة الضن
.  

   
كيب 9 ي للتر

 . الجدول الزمنن
 
  

5صفحة   
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   6صفحة 

 إشعارات شاشة لِعداد الدفع المسبق .  10
 

؛تعرض    يمتلك  الدقة  عالية  شاشة  المسبق  الدفع  عداد 
،مقدار   ك  المشتر رقم   ، العداد  رقم  مثل  مختلفة  معلوماتٍ 
ي  
الاستهلاك ، الرصيد المحمل ،الرصيد الكلىي ، الرصيد المتبقر

الشاشة ؛ يجب ضغط   المعلومات على  . ولِعرض هذه  ..إلخ 

 الزر الأبيض  بشكلٍ متتالىي .   
 
 
 

 
(A)  معلومات الشاشة الأساسية ؛ دون  وضع الكرت 

 
 الضغطة الأولى (1)

ي أن المياه تتدفق  •
  يعطي اشعار بأن الصمام مفتوح و هذا يعنن

•  E2: ي تدفق المياه
  تعنن

ي يوجد تحذير   •
 إشارة التحذير ) مثلث بداخله علامة!( : تعنن

 على العداد اي أن الرصيد منخفض 

خل مياه إشارة السهم إلى أعلى تع •
ّ
ي أن الصمام مفتوح ويُد

   نن
 الضغطة الثانية (2)

ي أن المياه لا تتدفق يعطي اشعار بأن الصمام مغ •
 لق وهذا يعنن

 الضغطة الثالثة  (3)

شت  إلى   •
ُ
ك كمية ت  استهلاك المياه لدى المشتر

 الضغطة الرابعة (4)

ك.  •  الرصيد الكلىي لدى المشتر
ن  تبي 

 الضغطة الخامسة  (5)

ي كرت الشحن  •
ن تاريــــخ اخر مرة تم تحميل رصيد فن  تبي 

 و تعطي الرصيد الحالىي  لِكرت الشحن  •
 الضغطة السادسة   (6)

ي سعر كوب المياه •
 .  النسبة : تعنن

 الضغطة السابعة.  (7)

ي تدرج الت 1الخطوة  •
  عرفةتعنن

 الضغطة الثامنة (8)

•  
ً
ي ان مبلغ الشحن منخفض أيضا

 .رصيد منخفض و تعنن
 الضغطة التاسعة.  (9)

  , درجة الحرارةتفاصيل العداد: قطر العداد •

  التاريــــخ ونسخة العداد  •
ة   10)  ( الضغطة العاشر

 تعطي الرصيد الكلىي لكرت الشحن •
ة  11)  ( الضغطة الحادية عسرر

ة • ة :  اليومية الفتر ي  للمياه اليومية الاستهلاك فتر
 المياه  عداد  فن

ة  12)  ( الضغطة الثانية عسرر

ك     •  البلدية : لاي بلدية يتبع المشتر
 

 
 
 
 
 

(2) (1) 

(3) (4) 

(5) (6) 

(7) (8) 

(9) (10) 

(11) (12) 
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 . العداد   رقم( الضغطة الثالثة عسرر : 13) 

ك : الضغطة الرابعة عسرر    (14)   رقم المشتر
لىي أو صناعي 15) 

ن ك متن ة :نوع المشتر  ( الضغطة الخامسة عسرر
 
 
 

 )ب( كيفية شحن عداد الدفع المسبق:    
ي الجزء العلوي من العداد   

يتم وضع كرت الشحن على الجزء المخصص فن
ي الوسط تظهر الخيارات  التالية :  

 و عند الضغط على  الزر الموجود فن

ي الكرت يعطي تم التحميل  - •
ي حال وجود رصيد فن

 فن

ي حال لا يوجد رصيد يعطي  تم التحميل صفر.  - •
 فن
 
 
 
 
 

(14) 

(13) (15) 
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   مهمة  ملاحظة
ي حالة نشوب حريق ولا يوجد لديك مياه بالخزان ولا رصيد بالعداد، يمكنك 

فن
الضغط لعدة ثوان على الزر الابيض حنر ترى  استخدام نظام الحريق من خلال 

وضعية نظام الحريق على الشاشة ، وذلك يتيح لك استخدام كميات المياه 
دقيقة ، وبعد استخدامك لنظام الحريق وحنر يمكنك استخدامه   180لمدة  

مرة اخرى عليك مراجعة البلدية لإعادة تفعيله مرة اخرى ، كما يتم خصم 
ي الشحنة القادمةالكمية المستهلكة من خ 

لال هذا النظام فن  . 

  ج( اخرى 
ي قد تظهر على الشاشة هناك بعض 

الاشعارات الأخرى النر  
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Category Kharoubeh Sabah Al 
Khir 

Al Nasereth 
Street 

Total  

Number 
Subscriber (Customer) Metered 250 182 255 687 
Non-Subscriber (Non-Customer) 241 87 226 554 

Unclear 13 14 7 34 

Total of No. of Houses 504 283 488 1,275 
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اسونيك  نوع   ( ميكانيكي )   شعة  ( ميكانيكي )   حجمي  ألتر
 العداد 

ي يقيسها  •
أقل من الكمية الكلية النر

العداد الحجمي ولكن الفرق لا يكاد  
 ٪ .   0.23يذكر: 

من خلال المعاينة النظرية وُجد أن   •
اسونيك يتوقف عن   عداد الألتر

العد إذا كان الأنبوب مملوء بالمياه 
بشكل غت  كامل وكذلك إذا احتوت 
الماسورة على الهواء فقط ، أو إذا 

 كانت المياه مخلوطة بالهواء. 
ن   • مع ذلك ؛ فإن الفرق قليل بي 

 . اسونيك والحجمي  عداد الألتر
 

؛ لكن الفرق أقل  • يقيس كمية أكتر
 . 

ن   • تعطُل عدادين حجميي 
ن عن العمل ،نتيجة   موجوديي 

أو ترسباتٍ   وجود أوساخ
 بداخلها. 

بالقياس  العداد الحجمي  يستمر  •
حنر إذا كان الأنبوب مملوء  

بالمياه بشكلٍ غت  كامل وكذلك  
إذا احتوت الماسورة على الهواء 
فقط أو اذا كانت المياه مخلوطة  

ي  
بالهواء. ولكن الكمية النر

يقيسها تكاد تكون مماثلة للكمية  
اسونيك   ي يقيسها عداد الألتر

النر
الذي لا يحتسب الهواء ؛ لِذلك  

شكلة  من الممكن تفادي م
 . ن ي مدينة جني 

 الهواء فن
 

يقيس كمية أقل من المياه ؛   •
أقل من العداد الحجمي  

     %. 3بنسبة  
                                              

يستمر عداد السرعة    •
بالاحتساب حنر إذا كان  

الأنبوب مملوء بالمياه بشكلٍ  
غت  كامل وكذلك إذا احتوت  
الماسورة على الهواء فقط أو  

ا كانت المياه مخلوطة  اذ
ي  
بالهواء. ولكن الكمية النر
يقيسها أقل من عداد  

اسونيك ؛ لِذلك من   الألتر
الممكن تفادي مشكلة الهواء 

 . ن ي مدينة جني 
 فن

 
 
 نتائج  ال 
 

  الواقع  ارض على  العداد  تجربة تم •
ة  11تم اختبار  • أشهر  3عداد لفتر

 . وكانت النتائج جيدة
المخلوطة مع  لا يحسب المياه  •

 الهواء أو الهواء على حد السواء. 
بدون الأجزاء الميكانيكية فإن عمر   •

 العداد أطول. 
 

يتعطل نتيجة التكلسات  •
سبات    .والتر

 
يتم احتساب الهواء ولكنه لايؤثر   •

 على دقة القياس. 
ً
ا   كثت 

 

  التدفق  عند  دقيق  غت   •
ي  المنخفض
   الشبكة فن

بوجود الأجزاء الميكانيكية   •
 يُمكن أن يتعطل العداد.  

 يحسب الهواء.  •
 

 
 التقييم 

 

فذ    . نتائج 12
ّ
 اختبار الدقة لِثلاثةِ أنواعٍ من عدادات المياه والمُن

اسونيك .    لِثلاثةِ أنواعٍ رئيسيةٍ من عدادات المياه وهي : عداد السرعة ، العداد الحجمي ، عداد الألتر
ً
ن اختبارا وكان الهدف     أجرت بلدية جني 

ن استنادا إلى وضع المياه الراهن ي  الاخرى الدراسات لمراجعة إضافة .اختباروظائف العدادات وتقييم أيها الأفضل لِمدينة جني 
 .المجال هذا  فن

( ضّمن الاختبار إحدى عسرر
َ
ت يُوّضِح  3)    ( موقعًا ؛تم فيها تركيب ثلاثةِ 11بحيث  أنواعٍ من عدادات المياه بِجوار عدادات المياه الموجودة.   )

 مواقع التجارب. 
ً
ظهر الخريطةِ المُرفقةِلاحقا

ُ
 ت
ً
ل عداد ؛ وأيضا

ُ
 الجدول أدناه نتائج ك

 
 
  
 

9صفحة  للمياه عداد الدفع المسبق     
 

 أنبوب
 شفاف



 

 

 
 
 
 
 

 
 
 

(  2018-2017عداد دفع مسبق ) 11مواقع تجربة    
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   11صفحة 

 . أنشطة أخرى . 13
وع لمدة     ب(زيادة نسبة تحصيل الفواتت  .  ( تقليل الفاقد  سنوات ويــهدف إلى أ  3يمتد المسرر

أنشطة   عدة  وع  المسرر يتخلل  ؛  المسبق  الدفع  عدادات  إدخال  إلى  .بلإضافةِ  ن جني  بلدية  ي 
فن

  : ن كي  ن خدمة المياه المُقدمة إلى المشتر  ؛تهدف إلى تحسي 
 

 تحديد نقاط التسرب ليتم إصلاحها .  (1
المياه.  (2 ي 

فن ود  نّ
َ التر ظروف  لِفهم  الضغط  قياس  أجهزة    مياه   مصادر   ومتابعة  تركيب 

 .تقليله ومحاوله الفاقد  بةنس وحساب البلدية
ي وسط المدينة وشارع حيفا.  (3

ن جباية فن  إعادة تأهيل مكتبي 
ن من خلال المسوح الميدانية.  (4 كي   تحديث بيانات المشتر
ي البلدية.  (5

 تعزيز المهارات  والأدوات الإدارية لكل قسم مرتبط بدائرة المياه فن
 التحليل المالىي لإيرادات المياه.  (6
ي توا (7

رّاء. دراسة التحديات النر
ُ
 جه الجُباة والق

8)  .  تطوير خطة عمل طويلة الأمد لدائرة المياه والضف الصحي
ي   (9

التسرب فن ي ذلك كشف 
بما فن الفنية  الجوانب  المياه على شنر  ي دائرة  تدريب فنن 

 الشبكة وإصلاحه. 
 .لتسهيل عمليات الدفع Pal Pay استخدام نظام ال   (10
ي  دراسة استخدام نظام الفوترة المحمولة لِقراءة ا  (11

لعدادات واصدار الفواتت  فن
ة.   الموقع مباشر

ة ونظام الشكاوي    (12 إعادة تصميم صفحة البلدية وإتاحة خاصية المراسلة المباشر
 . ن كي  ي للمشتر

ونن  الإلكتر
ي وضمان   DAMASتطوير/تحديث نظام     (13

 للاستخدام الورفر
ً
الحالىي وذلك تفاديا

ام بها عند التقديم لخدمات   ن ن الالتر كي  ي يتوجب على المشتر
سهولة الإجراءات النر

 المياه . 
ن .   (14 كي   إجراء المسوح الاجتماعية والاستبيانات للحصول على بياناتٍ أكتر من المشتر
 الأنشطة المتعلقة بالوعي العام.    (15
 

 
 
 
1)  

( : هي  NRWفاقد المياه ) 
ي  
ي يتم ضخها فن

المياه النر
الشبكة ثم خسارتها قبل  
ك ،   وصولها الى المشتر

ويمكن ان يكون الفاقد اما  
ي  
) من    ظاهر فاقد حقيقر

  غت   خلال التسرب (  او فاقد 
  او   )مثل السرقات  ظاهر 

عية     أو الوصلات الغت  شر
عدم دقة العداد ، عدم دقة  

 الفواتت   

 

 عداد الدفع المسبق للمياه 
 



 

 

(   وأجوبة   اسئلة )   ملخص    
 الموضوع  • السؤال • الاجابة   •

   أدن    حد  يوجد  لا  …لا ... نفس التعرفة ستطبق  •
 المسبق الدفع عداد  ف 

 العادي العداد  عكس عل
 تعرفة المياه   -1 هل تعرفة المياه ستتغثر ؟  •

 من خلال بطاقة الدفع المسبق   •
ك الرصيد من مراكز الشحن التابعة للبلدية ، ومن ثم  • ي المشثر يشثر

 وضع الكرت عل ظهر العداد ثم ينتقل الرصيد الى العداد   

كيف سندفع لنظام عداد الدفع   •
 المسبق مسبقا  

 
 

 تعرفة المياه والدفع  •

( مكتب جباية  3 دائرة المياه( مكتب جباية 2( سوبرماركت الجليل 1 •
( مركز  6( سوبرماركت الظاهر 5 المدينة(سوبرماركت 4 وسط المدينة

( سوبرماركت الرضا  9( سوبرماركت السعدي 8( سهيل موبايل 7طيبة 
 ( سوبرماركت أبو عليا  10

ك شحن الرصيد   • اين يستطيع المشثر
 لبطاقة عداد الدفع المسبق ؟ 

 الشحن   –بطاقة الدفع المسبق  -2

ك الحصول عل واحدة   • اذا تم فقدان البطاقة او كسرها بإمكان المشثر
 جديدة بعد دفع الرسوم للبطاقة الجديدة  

ك بطاقة العداد ماذا   • اذا اضاع المشثر
 يفعل ؟

 فقدان بطاقة العداد  •
 

  من خلال الضغط عل الزر  •
ك معرفة الرصيد المتبقر بإمكان المشثر

 مرات  4الابيض 
ك ان يفحص  • كيف يمكن للمشثر

  ؟ 
 الرصيد المتبقر

  بالعداد  •
 الرصيد المتبقر

ود بالمياه بشكل طبيع  ولكن ستقوم بلدية  • ك يستطيع الثر  نعم، المشثر
 % من كل قيمة شحنة حتر تسديد الديون كاملة 10جنير  بخصم 

ك لديه ديون سابقة  • اذا كان المشثر
ود بالمياه ؟   هل بإمكانه الثر 

 ديون المياه السابقة    •
 

سيكون العداد أكثر دقة ولا يحتسب الهواء ولا الفقاعات المخلوطة  •
 بالمياه  

•   
اض  لا يوجد اجزاء ميكانيكية بالداخل واقل عرضة للكسر والعمر الافثر

 اطول  
  تقليل المصاريف الادارية للبلدية و •

المساهمة بالكشف  المساهمة ف 
 عن السرقات والتسربات والسيطرة اكثر عل استخدامات المياه  

  رفع نسبة الجباية للمياه  •
 المساهمة ف 

ما ه  فوائد عداد الدفع المسبق  •
 للمياه ؟ 

 

 فوائد عداد الدفع المسبق  -3
  الدليل  2"الرجاء مراجعة صفحة 

ف 
 الارشادي " 

كير   •   المناطق التجريبية لا يحتاجون لدفع رسوم  لا ... المشثر
الحاليير  ف 

 العداد وتكاليفه  
هل هناك حاجة لدفع رسوم عداد  •

 الدفع المسبق للمياه ؟ 
 رسوم عداد الدفع المسبق  •

، وهو من افضل العدادات   • تم عمل اختبار الدقة من قبل بلدية جنير 
 للاسباب : 

o   لا يحتسب الهواء ولا حتر فقاعات الهواء المخلوطة بالماء 
o   احتمالية الانسداد ضئيلة بسبب جزيئات الرمل 
o  القياس من العدادات الميكانيكيبة  

 اكثر دقة ف 
o يمكن تركيبه باية وضعية 

لماذا اختارت بلدية جنير  عداد   •
اسونيك مسبق الدفع للمياه     الالثر

اسونيك   •  عداد الالثر
 

  لبطارية العداد عسرر سنوات  •
اض   العمر الافثر

عسرر   • من  اكثر  البطارية  استخدام  يمكن  جيدة  العداد  ظروف  اذا كانت 
 سنوات 

  للعداد ؟ •
اض    للعداد  • ما هو العمر الافثر

اض   العمر الافثر

إبلاغ البلدية والتواصل مع البلدية من خلال الارقام الهاتفية او الوسائل   •
  الدليل الارشادي 

 الاخرى ف 
•    

ك ف  ماذا يمكن ان يفعل المشثر
 حال حدث عطل بالعداد 

 عطل عداد الدفع المسبق للمياه •

للأعطال  • الصيانة  رسوم  ك،  المشثر عل  اضافية  تكاليف  يوجد  لا 
 استبدال القطع واصلاح الخلل ليس عليها رسومالمصنعية وتشمل 

ما ه  تكاليف اصلاح الخلل  •
  عداد الدفع المسبق ؟

 المصنع  ف 
 عطل عداد الدفع المسبق للمياه •

ك الرصيد الرئيس  والرصيد الاحتياط   • متر يتم فصل المياه تلقائيا عندما  • .اذا استنفذ المشثر
 يكون الرصيد منخفض ؟ 

 العدادفصل المياه عن  •

ك عن   • ملكية العداد اصبحت للبلدية   • ت مسؤولية المشثر هل تغثر
 الوضع السابق  

ك  -4  مسؤولية المشثر

ك بكسر متعمد   • شيكل للأجزاء الرئيسية  5000 و  شيكل للأجزاء الفرعية 3000 •   حال قام المشثر
ف 

 للعداد ما المبلغ المطلوب للدفع ؟ 
 الغرامات   •
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CHAPTER 1. Introduction 

This manual deals with all the activities for the management of Prepaid Water 
Meter (PPWM) system, and servers as a quick reference manual for the young staff 
and/or apprentices newly deployed from another department to Customer Service 
Section (CSS) of Water and Wastewater Department (WWD) in Jenin Municipality. 
For this reason, key staff of CSS took a leading part for preparing this manual, and 
all the activities to be done are based on the task sequence of Jenin Municipality’s 
working system.  

This manual consists of following 10 chapters and an appendix. Chapter 2 of this 
manual describes how the PPWM system works and outlines the essential features 
of each element of the system. Chapters 3 to 8 deal with various works for the 
house connection and related tasks. Chapter 9 and 10 detail day-to-day work for 
the whole system.  

Chapter 1. Introduction,   
Chapter 2. Fundamentals of the PPWM System, 
Chapter 3. Tasks for New Connection, 
Chapter 4. Tasks for Replacement with PPWMs in Bulk, 
Chapter 5. Disconnection and Transferring of PPWM, 
Chapter 6. Key Points for Installation Work, 
Chapter 7. Establishment of Vending Stations, 
Chapter 8. Gateway Installation, 
Chapter 9. Monitoring Work, 
Chapter 10. Troubleshooting Works, and 
Appendix. 

The points to check or act, stated in the tasks, are based on the events which CSS 
faced at the site or office during the periods of installation and operation of PPWM. 
Troubleshooting is also based on the idea how the CSS staff tried to solve particular 
problems.   

In addition, PPWM system has been connected with financial software “Al-shamel” 
of financial department through vending stations located at various private super-
markets. When the PPWM installation work progresses to the entire city, many 
troubles can be expected in each part of the system. For this reason, it is suggested 
to try to solve such troubles in cooperation with concerned parties including sup-
plier and update this manual from time to time.
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CHAPTER 2. Fundamentals of the PPWM System 

2.1. Communication Flows 

2.1.1. Communication flow of customers’ daily information 

Communication system of customers’ daily information from PPWM to the 
server is shown in Fig. 2.1. The system can be divided into four elements: 1) 
Vending station, 2) PPWM, 3) Gateway, and 4) PPWM server. The Vending Station 
(VS) is needed for the customers when they need to charge credit. The PPWM is 
a smart meter with the function of a Prepaid function. A smart meter gives us 
customers’ information by wireless network via Gateway.  The Gateway is the 
device for relaying the customer’s information from PPWM to the base station 
and/or relaying the orders from the base station to PPWM. The communication 
between the PPWM and Gateway is made by Low Power Long-Range Wireless 
(LoRa) system. The LoRa communication module is built in the PPWMs. From Gate-
way to the base station, the data transfer and communication is made by global 
system for mobile communications (GSM).   

Fig2.1 The PPWM System 

Key information of the system is as follows. 
 The SMART system in a PPWM is active twice a day. 
 Time for activation is randomly preset by the manufacturer. 
 Customers’ information such as current water consumption, battery status, 

remaining credit, etc. is summarized in a format and shown on the display. 
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 The staff in charge of monitoring can manage valve control (shut/open) re-
motely through SMART system. 

 A Gateway can cover the area with the radius of 3 to 4 km on condition that 
there is no barrier between a PPWM and the gateway. 

 A Gateway can receive the data from about 400 to 500 PPWMs at a time. 

If a PPWM lies in an overlapped area of two gateways, PPWM server would receive 
two same data (See Fig.2.4). 

2.1.2. Communication flow of Charging the Credit 

Communication flow when customers charge credit at a certain VS is shown in 
Fig.2.2. Basic information of PPWM system is as follows. 

 Operations for charging credit are made by customers via SMART card. 
 Each water meter has its own smart card which operates only on assigned 

meter.  
 When assigned, all the customer specific information such as tariffs, emer-

gency credit, critical credit etc. are copied to the customer’s card.  
 Customers can charge credits at the Vending Stations (VS) located at Super-

markets (PalPay) and the Municipality’s kiosks.

 The credit decreases according to water consumption, and PPWMs shut down 

stop valves when the credit finishes.

 For emergency cases (such as credit being finished at mid-night), some spare 

credits can be saved in the card and re-loaded when the regular credit finishes.

(Original Source: BAYLAN) 
Fig.2.2 Communication flow of Charging Credit 

2.2. PPWM 

Model AK-411 of Baylan brand’s PPWM was selected, and its key features are 
shown in the snapshot of its brochure below. The key parameters are DN 20, 
R=200 (Q3= 2500 L/h, Q1=12.5 L/h), initial flow Qi=3 L/h, pressure rating=16 bar, 
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temperature rating=50C, and battery life=10 years. The warranty period is three 
(3) years as shown in below snapshot. 

Fig. 2.3 Snapshot of Meter Manufacturer’s Brochure 

2.3. Vending Station (VS), PPWM Server, and Main Server 

Basic information on Vending Station, PPWM Server, and Main Server is as fol-
lows. 

 Vending stations are established at the contracted supermarkets, munici-
pality’s kiosks, and CSS office. 

 One kit for vending station is provided to the staff in charge of charging 
credit. The kit consists of a PC, display, printer, backup battery, and a card 
reader. 

 Operation training is conducted by CSS’s staff to the staff in charge. 
 Some commission is given to the contracted supermarkets for operating 

the vending station. 
 The PPWM server is installed at IT section in the Municipality, and the soft-

ware in the PPWM server was integrated with the billing/financial software 
(Al-shamel) in the main server. 

 The PPWM server, main server, and PPWM are interlinked. When customers 
charge water credit at the vending station, such data is saved in the vend-
ing station and sent to the Main server via PPWM server. 



5 

2.4. Master Card 

The Master Card can reset the function of any PPWM when the valve is closed, 
and water supply is cut off due to an interference. For this reason, this Master Card 
remains under the control of the head of CSS or the head of WWD.  

2.5. Gateway (LoRa system) 

The Gateway (GW) is the device for relaying the customer’s information from 
PPWM to the base station. The product of MultiTech brand was adopted into exist-
ing system. The features of a GW are as follows. 

 One GW is capable of covering the area of about 4km in radius if there is no 
blockage like buildings between the PPWMs and GW. 

 One GW is capable of receiving the data from about 400 PPWMs at the same 
time. (Basically, PPWMs are active twice a day for two seconds each. And 
the time to be active is pre-set by the manufacturer.) 

 If covering areas of two (2) GWs are overlapped, PPWM server will receive 
two same data from each GW.  

Fig.2.4 PPWM located in the overlapped area of two GWs 
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CHAPTER 3. Tasks for New Connection 

3.1. Workflow of Major Tasks 

Major tasks for the request of new connection 
are conducted according to the workflow 
shown in Fig. 3.1.   

New Connection request is made by the cus-
tomer at the Citizen Service Center (CSC) of 
the Municipality. When application form includ-
ing settlement of payment is completed, it is 
sent to Customer Database Management Divi-
sion (CDMD) of Customer Service Section 
(CSS) (See Fig.3.2). 

Initial survey for checking location of existing 
distribution pipe, location of outlet pipe of the 
connection, etc. is conducted by the Water Sec-
tion (WS) in response to the request of CSS. 
As a result, WS conducts installation of service 
pipe as shown in Photo 3.1 if there is no exist-
ing service pipe for new customer. WS then 
hands the information obtained in the initial 
survey to Meter Management Division (MMD).   

PPWM installation starts after completion of 
the initial survey. The technician gives the cus-
tomer a demonstration on how to use and how 

the PPWM works. The technician takes “Work photo” and submits it to Project Di-
vision of Project & Planning Section (PPS). The Project Division summarizes “PPWM 
Installation Report” upon the receipt of “Work photo” from the technicians of MMD 
and archives it. The MMD enters the customer information into the smart card for 
the customer and gives information and demonstration on how to use PPWM to 
the new customer at the office. 

Monitoring and troubleshooting works start after completion of the installation 
work. The staff in charge of monitoring conducts monitoring work, and the staff in 
charge of meter management handles the troubleshooting work. MMD takes ac-
tions for troubleshooting when something wrong happens.  

Fig. 3.1 Major task in sequence
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Fig.3.2 Request form for new connection
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Photo 3.1 New service pipe installation 

3.2. Task Breakdowns, Responsible Section, and Points to be Checked 

Task breakdowns, responsible section by task, and points to be checked are sum-
marized in Table 3.1.  

Table 3.1 Installation work for New Customer 
Major Task 
in Sequence Task breakdowns Responsible 

section Points to be checked 

1.  Installa-
tion re-
quest 

1.1  Prepare application 
form and send it to 
CDMD 

CSC   Customer information such 
as name, ID number, tele-
phone number, address, 
etc. (See Fig.3.2).

1.2  Payment for new 
connection 

CSC  Water ID No.  

1.3  Request to conduct 
initial survey to WS

CDMD  

2. Initial 
work 

2.1  Make an arrange-
ment for initial sur-
vey 

WS  Who to contact, 
 Where to go, 
 When to visit, 
 Distribution pipe data (ma-

terial, diameter, location), 
 Tools and devices neces-

sary for site survey. 
2.2  Conduct site survey WS  Potential PPWM location, 

 Service pipe location, 
 Tertiary pipe location, 
 Pavement, 
 Any blockage, 
 Date to install. 
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Major Task 
in Sequence Task breakdowns Responsible 

section Points to be checked 

2.3  Install service pipe, 
if necessary 

WS  Tapping for service pipe 
connection and installation 
of service pipe. 

2.4  Enter customer in-
formation data into 
PPWM management 
software 

MMD  Customer’s name, Meter 
No., Water ID No., etc. 
(See Fig. 3.3) 

3.  PPWM in-
stallation 

3.1  Make arrangement 
for PPWM installa-
tion 

MMD  PPWM, 
 Fittings, 
 Pipe material, 
 Tools, 
 Customer information.  

3.2 Install PPWM  MMD  PPWM location convenient 
for access  

 Visual and physical 
checkup on PPWM perfor-
mance, 

 “Work Photo.”  

4. Data en-
try of cus-
tomer in-
formation

4.1 Prepare “PPWM In-
stallation Report” 
and archive it  

Project Divi-
sion of PPS 

 “Work Photo” from MMS, 
 Preparation of “PPWM In-

stallation Report” (See 
Photo 3.2), 

 Archiving the report. 
4.3  Prepare smart card 

for the customer 
and give orientation 
to the customer 

MMD  Preparing smart card by 
inputting costumer infor-
mation (See Figures from 
3.3 to 3.5), 

 Handing the smart card 
and pamphlet that shows 
PPWM, vending station, 
etc. to the customer, 

 Giving a demonstration on 
how to use smart card and 
PPWM to the customer. 

5. Monitor-
ing & 
trouble-
shooting 
work 

5.1 Monitoring custom-
ers’ water con-
sumption 

MMD (staff in 
charge of 

monitoring) 

 Monitoring day-to-day cus-
tomers’ water consump-
tion to find if there is any-
thing wrong, 

 Informing the colleague in 
charge of meter manage-
ment when something 
wrong occurs, 

 Preparing customers’ wa-
ter consumption report an-
nually, 

 Submitting it to the head 
of CSS.  

5.2 Troubleshooting 
any cases related 
to water meter 

MMD (staff in 
charge of 

meter man-
agement)  

 Taking actions for solving 
the trouble according to 
his/her colleague’s re-
quest, 
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Major Task 
in Sequence Task breakdowns Responsible 

section Points to be checked 

 Finding out the cause of 
the trouble including 0-
meter reading, 

 Requesting the mainte-
nance center of the sup-
plier about meter mainte-
nance, if necessary, 

 Finding the solution with 
the supplier for meter 
trouble, 

 Taking actions for the cus-
tomers’ complaints. 

Fig.3.3 Screenshot of New Customer Data Entry (Consumer Information)
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Fig.3.4 Screenshot of New Customer Data Entry (Address Information)

Fig.3.5 Screenshot of New Customer Data Entry (Communication Information) 
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Photo 3.2 PPWM Installation Report 
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CHAPTER 4. Tasks for Replacement with PPWMs in Bulk  

4.1. Workflow of Major Tasks 

Replacement to PPWMs in Bulk does not 
happen frequently like the request of a new 
customer. When all the existing domestic 
meters in a specified area are required to 
be replaced with new meters, the replace-
ment in bulk is required.  

In case of the replacement of domestic me-
ters in bulk, it is difficult for WWD to con-
duct all replacement works within a limited 
period. It shall be done by the local con-
tractor from the viewpoint of the limited 
workforce of WWD. For this reason, the re-
placement work shall be outsourced. Dur-
ing the replacement period, the engineers 
and technicians of WS and CSS shall super-
vise the contractor’s works. 

PR activity shall be conducted prior to the 
replacement work. PR activity including 
door to door survey. This survey team shall 
fill a questionnaire of door to door survey 
shown in photo 4.1 and hand the PPWM 
booklet to customer and also demonstrate 
how a PPWM works. Public meeting (if nec-
essary) shall be carried out to build consen-
sus for the replacement work.   

Customer Database Survey (CDS) shall be needed to update customer infor-
mation as some customers might have left the town or passed away, or infor-

mation of customers is old and current sta-
tus of domestic meter, etc. are required. Up-

dated customer information shall be summarized as shown in Photo 4.2 CDS Re-
port. At this moment, PR section is responsible for this survey. It is suggested to 
conduct the CDS at the intervals of about 10 years at least. The CDS could be 
outsourced. 

Fig.4.1 Workflow of major tasks
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Photo 4.1 Door to Door Survey Questionnaire 
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Photo 4.2 CDS Report 

Bidding work for procurement of the materials and installation work shall start 
after completion of CDS. Bill of quantities for the materials and target number of 
replacements shall be finalized by WS and PSS, based on CDS. After delivery of 
the required materials are made, and all arrangement of installation work is ready, 
the replacement work shall start. 

Replacement work shall be conducted by the contractor under the supervision 
of MMD of CSS. The contractor shall hand the smart card to the customer after 
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completion of replacement. In addition, the contractor shall submit PPWM instal-
lation Report to the supervisor, and the supervisor shall comment on evaluation on 
contractor’s performance. The supervisor shall give necessary instructions to the 
contractor. 

Data entry on customers information shall start when the replacement work 
starts. Customer Database Division of CSS is in charge of data entry and makes 
correction of customer data in Al-shamel. 

Monitoring and troubleshooting works start after completion of data entry 
work. The staff in charge of monitoring conducts monitoring work, and the staff in 
charge of meter management handles troubleshooting work. MMD takes actions 
for troubleshooting when some problems occur.  

4.2. Task Breakdowns, Responsible Section, and Points to be Checked 

Task breakdowns, responsible section, and points to be checked are sum-
marized in Table 4.1. Some of the tasks could be skipped to next task, depending 
on the situation.   

Table 4.1 Task breakdowns, responsible section, and points to be checked 
Major Task 
in Sequence Task Breakdowns Responsible 

Section Points to be Checked 

1. Imple-
menta-
tion plan 

1.1  Data collection 
(DMA or block 
nos., customers 
numbers in DMA, 
prioritizing DMAs 
for replacement, 
etc.) 

PPS, WS and 
CSS  

 Number of DMAS where 
meters are to be replaced,

 Customers nos. by DMA, 
 Prioritizing DMAs for re-

placement purpose consid-
ering water supply circum-
stances. 

1.2 Making implemen-
tation plan includ-
ing timeline 

PPS, WS and 
CSS 

 Available human resources 
for each work, 

 Required days for each 
work, 

 Linkage of the works, 
 Reasonable time span. 

2.  PR activ-
ity 

2.1  Arrangement of 
promotional activ-
ity  

PR Section   Making PR plans (PR activ-
ities through media, public 
meeting, etc., 

2.3 Commencement 
of promotional ac-
tivity 

PR Section 

3. Customer 
data sur-
vey (CDS)

3.1  Data collection of 
existing custom-
ers 

PR Section  Data on existing custom-
ers such as customers’ 
name, ID No., Water ID, 
telephone, address, etc.  
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Major Task 
in Sequence Task Breakdowns Responsible 

Section Points to be Checked 

3.2  Conducting CDS 
including door-to-
door survey 

PR Section  Customers’ name,  
 ID No.,  
 Water ID, 
 Telephone No., 
 Existing meter location, 
 Service pipe location,  
 Any blockage, 
 Small demonstration of 

PPWM, 
 Handing PPWM brochure 

and explanation to the 
customer, 

 Preparing CDS report. 
3.3 Update customer 

information in Al-
shamel 

Project divi-
sion of PPS 

 PR Section submits CDS 
report to Project division 
of PPS, 

 Project division of PPS ar-
chives CDS reports, 

 Project division of PPS re-
quests IT section to modify 
customer data, if neces-
sary. 

4. Bidding   
work  

4.1 Estimation of pro-
ject cost 

PPS and Pro-
curement 

Dep’t  

 Bill of Quantities for 
PPWMs (including fittings) 

 Total No. of replacement 
work by DMA, 

 Listing up the contractors 
for the replacement work, 

 Estimation of project 
costs. 

4.2 Obtaining ap-
proval of Munici-
pality council 

Procurement 
Dep’t 

4.3  Preparing bidding 
document for the 
procurement of 
PPWMs (including 
fittings, pipe ma-
terials and con-
sumables) 

PPS and Pro-
curement 

Dep’t  

 Technical specification, 
 Standard documents for 

bidding. 

4.4 Announcement on 
bidding notice for 
the procurement 
of PPWMs and in-
stallation work 

PR Section   Tender announcement 
through various media. 

4.5 Conducting bid-
ding for procure-
ment of PPWMs 

Procurement 
Dep’t and PPS

 Evaluation of bidding doc-
uments, 

 Negotiation with nomi-
nated bidder, 

 Tender award  
4.6  Conducting bid-

ding for installa-
tion work 

Procurement 
Dep’t and PPS

 Evaluation of bidding doc-
uments, 

 Negotiation with nomi-
nated bidder, 

 Tender award  
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Major Task 
in Sequence Task Breakdowns Responsible 

Section Points to be Checked 

 Modifying implementation 
plan (if necessary) 

4.7  Conducting in-
spection of PPWMs 
delivered by the 
supplier 

Procurement 
Dep’t, PPS and 

Warehouse 

 Inspection of the delivered 
items from the aspect of 
conformity with technical 
specification and required 
quantity, 

 Entering information of the 
procured item into the 
stock inventory. 

5. Data En-
try work

5.1  Entry of customer 
information into 
PPWM software  

MMD  Entering customer infor-
mation into PPWM soft-
ware 

5.2  Preparing Smart 
Card in bulk to be 
distributed by the 
contractor 

MMD  Preparing smart card by 
inputting customers’ infor-
mation. 

6.  Replace-
ment 
work 

6.1  Replacement of 
existing meter 
with PPWM  

Contractor, 
WS and CSS 

 Closing the gate valves in-
stalled at distribution net-
work, 

 Replacing existing meter 
with PPWM 

 Supervising contractor’s 
work, 

 Evaluating contractor’s 
performance. 

6.2 Distribution of 
Smart Cards to 
the customers 

Contractor, 
WS and CSS 

 Distributing prepared 
smart cards to the cus-
tomer 

6.3 Door-to-Door sur-
vey (2nd round) 

PR section  Giving the demonstrations 
to customers on how to 
use PPWM, if needed 

6.4  Starting water 
supply 

WS and CSS  Opening the gate valves 

6.5  Submission of 
“PPWM Installa-
tion Report” to 
Project Division of 
PPS 

CSS and Pro-
ject Division of 

PPS 

 “PPWM Installation Report” 
to be prepared by the 
Contractor, 

 Evaluation of contractor’s 
performance to be com-
mented by the supervisor,

 Summarizing customers’ 
information in EXCEL sheet
to be done by project divi-
sion, 

 Archiving “PPWM Installa-
tion Report” (See Photo 
3.2) to be done by Project 
division.  

7. Monitor-
ing & 
trouble-
shooting 
work 

7.1 Monitoring cus-
tomers’ water 
consumption 

MMD (staff in 
charge of 

monitoring) 

 Monitoring day-to-day cus-
tomers’ water consump-
tion to find if there is any-
thing wrong, 

 Informing the colleague in 
charge of meter 
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Major Task 
in Sequence Task Breakdowns Responsible 

Section Points to be Checked 

management when some-
thing wrong occurs, 

 Preparing customers’ wa-
ter consumption report an-
nually, 

 Submitting it to the head 
of CSS.  

7.2 Troubleshooting 
cases related to 
water meter 

MMD (staff in 
charge of the 
domestic me-

ters)  

 Taking actions to solve the 
problem according to 
his/her colleague’s re-
quest, 

 Finding out the cause of 
the trouble including 0-
meter reading, 

 Requesting the mainte-
nance center of the sup-
plier about meter mainte-
nance, if necessary, 

 Finding the solution with 
the supplier for meter 
problem, 

 Taking actions for the cus-
tomers’ complaints. 
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CHAPTER 5. Disconnection and Transferring of PPWM 

5.1. Disconnection and transferring 

Disconnection of domestic water meter can be made upon the approval of dis-
connection request from the customer. Any disconnection without approval is for-
bidden. Transferring domestic meter shall be requested by the customer when 
the customer moves to another area in the same city.  

5.2. Major tasks and task breakdowns for disconnection work 

Major tasks in sequence and task breakdowns for disconnection is summarized in 
Table 5.1. 

Table 5.1 Disconnection of PPWM 
Major Task 
in Sequence Task Breakdowns Responsible 

Section 
Points to be 

Checked 
1. Discon-

nection 
request 

1.1  Prepare application 
form and send it to 
CDMD 

CSC   Filling up information 
such as name, ID 
number, telephone 
number, address, 
etc.  

1.2  Check application 
and customers’ infor-
mation 

CDMD  Checking ID number, 
Water ID No., date of 
disconnection 

1.3  Request to conduct 
disconnection work 
to MMD 

CDMD  

2. Discon-
nection 
work 

2.1  Fetch customer infor-
mation from PPWM 
software and GIS 

MMD and Project 
Division of PPS 

 Who to contact, 
 Where to go, 
 When to go, 
 Meter number 

2.2 Remove PPWM and 
plug pipe end 

MMD  Checking meter num-
ber, 

 Functional checking 
of the meter, 

 Plugging outlet of 
service pipe,  

 “Work Photo”. 
3. Desk work 3.1  Prepare “PPWM dis-

connection report”  
Project Division of 
Project and Plan-

ning Section 

 Preparing “PPWM dis-
connection report” 

 Archiving the report 
3.2  Arrange accuracy 

test to be done by 
the supplier 

MMD  Conducting accuracy 
test with portable 
test bench, 

 Requesting mainte-
nance work, if 
needed 
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Major Task 
in Sequence Task Breakdowns Responsible 

Section 
Points to be 

Checked 
3.3  Updating customer 

data in PPWM soft-
ware  

MMD and CDD  Updating customer 
information in PPWM 
software, upon a re-
ceipt of PPWM discon-
nection report,  

3.5 Receive checked 
PPWM from supplier 

MMD and Ware-
house manager 

 Requesting ware-
house manager to 
stock repaired PPWM

 Requesting ware-
house manager to 
delete meter No. 
from the property 
list, if not repairable.

5.3. Major tasks and task breakdowns for transferring 

Major tasks in sequence and task breakdowns for transferring are summarized in 
Table 5.2. 

Table 5.2 Transferring PPWM 
Major Task 
in Sequence Task Breakdowns Responsible 

Section 
Points to be 

Checked 
1. Transfer 

request 
1.1  Prepare application 

form and send it to 
CDMD 

CSC   Same as disconnec-
tion request 

1.2  Check application 
and customers infor-
mation 

CDMD  ID number, 
 Water ID No., 
 New location 

1.3  Request to conduct 
disconnection work 
to MMD 

CDMD  

2. Initial 
survey 
for new 
location 

 Conduct initial survey as mentioned in the case for new connec-
tion request, 

 Check the existing PPWM’s workability, 
 Request new PPWM for replacement purpose, if needed 

3. Discon-
nection 
work 

 Conduct disconnection work as mentioned in the case for discon-
nection request 

4. Installa-
tion work

 Conduct initial survey as mentioned in the case for new connec-
tion request 

5.  Desk 
work 

 Conduct disconnection work as mentioned in the case for discon-
nection request 
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CHAPTER 6. Key Points for Installation Work

6.1. Preparation prior to the Installation

6.1.1. A set of PPWM

When the technicians of CSS are requested to install or replace PPWM, they shall 
prepare a set of PPWM as shown below, to conduct the installation efficiently.

Photo 6.1 A set of PPWM

They shall collect a PPWM, two stop valves, and a check valve from warehouse 
through the official procedure and assemble them into a set of PPWM. They shall 
inform the staff for registration in the Customer Database Management Division 
(CDMD) of the meter number.

6.1.2. Tools, materials, etc. necessary for installation work

After assembling work, the technicians shall prepare tools, pipes (HDPE, DCIP, 
etc.), fittings and consumables for installation work. The staff for registration shall 
give customer’s information such as ID number, address, etc. 

6.2. Meter Location 

Deciding the meter location is one of the most important issues. From the view-
point of maintenance and accessibility, it is preferable to install PPWM as shown in 
Fig. 6.1 and Fig.6.2. Ultrasonic type PPWM can be set vertically or horizontally as 
shown in Photo 6.1 and Photo 6.2. Installation may be made on the basis of the 
technician’s judgement, considering the existing conditions of the service pipe’s 
outlet. 
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Self tapping ferrule strap

Distiribution line
(HDPE, Steel pipe, or Ductile)

Service Pipe
(20mm or 25mm, PE)

Ground level

Public -Private boundary
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Fig.6.1 Cross-section view of service pipe route from distribution pipe to domes-
tic water meter 

Ground level
Ground level

Existing Service Pipe
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T-Pipe 25 x 25 x 20
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0
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B
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Fig.6.2 Recommended meter installation arrangement for the apartment 

The technician may face a lot of difficult cases when he/she goes to the site. It is 
especially so for installation at the apartment. Two examples of the difficult cases 
are shown in photo 6.4 and Photo 6.5. In case of Photo 6.4, this is a good example 
for the apartment. Though the available space was limited, the meters have been 
well arranged by the technician’s judgement.   

On the other hands, in the case of Photo 6.5, the meter was installed below the 
ground level which is not recommended. From the maintenance viewpoint, the 
meter should be installed above ground level.  
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Photo 6.2 Vertical installation Photo 6.3 Horizontal installation

Photo 6.4 PPWMs installed at the 
apartment 

Photo 6.5 PPWM installed below ground 
level 

Photo 6.6 No space for PPWMs Photo 6.7 PPWMs installed in narrow 
space 

The cases of Photo 6.6 and Photo 6.7 are the examples of most difficult cases. In 
case of Photo 6.6, the existing space was caved, and there was not enough space 
for installation of all the required number of PPWMs. Shifting outlet of the service 
pipe was needed. Photo 6.7 was the case where all the required number of PPWMs 
were installed by force in a limited space. In this case outlet pipes from PPWMs 
were entwines together like spaghetti. In this case also, relocation of the outlet of 
service pipe or rearrangement of service pipe and outlet pipes as well as PPWMs 
is required.
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CHAPTER 7. Establishment of Vending Stations 

7.1. Workflow for Creating Vending Station (VS) 

Vending Station (VS) is needed for the 
customers when they need to charge 
credit, and two options have been pro-
posed from the aspect of accessibility of 
the customers: 1) supermarkets, and 2) 
municipality’s own kiosks. Charging at su-
permarkets is made through PalPay sys-
tem and charging at Municipality’s kiosks 
is made on cash basis.  

As of November 2021, there are 10 (ten) 
supermarkets that provide the service of 
charging credit, which are located at the 
convenient spot for the customers. There 
are two VS spots which are owned and op-

erated by the municipality. One of them have been in Municipality’s kiosks in the 
city center, and the other one has been created in the office of WWD. 

The workflow of major tasks for creating VS at supermarket is shown in Fig.7.1. 
Finding potential supermarket shall be done when creation of new VS is re-
quested. Potential supermarket shall be selected from the aspect of customers’ 
accessibility to VS. Once the supermarket accepts charging service, required ar-
rangement such as provision of card reader, installation of software, training, etc. 
for creating VS shall be made by MMD of CSS. In the case of VS in the municipality 
kiosk, the process is as follows: 

1) Setting up the equipment (PC, printer, and card reader) and installation of 
software, and 

2) Training to the operator.  

Monitoring and troubleshooting work for charging service starts after comple-
tion of the work of creating VS.  

7.2. Task Breakdowns, Staff in Charge, and Points to be Checked 

Task breakdowns of major work are described in Table 7.1. 

Fig. 7.1 Workflow of major task for 

creating a vending station 
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Table 7.1 Task Breakdowns, Responsible Section, and Points to be Checked 
Major Task in 

Sequence Task Breakdowns Responsible 
Section 

Points to be 
Checked 

1.  Finding 
potential 
supermar-
ket  

1.1  Finding potential 
supermarkets 

MMD of CSS  Accessibility, 
 Recommending po-

tential supermarkets 
to PalPay. 

1.2  Decision of the su-
permarket 

PalPay  

2.  Creating 
vending 
station 

2.1  Checking minimum 
requirement of Su-
permarkets’ own PC

MMD  Checking minimum 
requirement for ex-
isting system. 

2.2  Setting up the sys-
tem 

MMD  Providing and setting 
up a card reader, 
etc., 

 Installation of PPWM 
software. 

2.3  Configuration of the 
system 

PPWM supplier  Checking whether it 
works or not. 

2.4  Training to the em-
ployees 

PPWM and/or 
MMD 

3.  Monitor-
ing & 
trouble-
shooting 
work 

3.1 Monitoring custom-
ers’ water con-
sumption 

MMD (staff in 
charge of moni-

toring) 

 Monitoring day-to-
day charging status 
to find if there is an-
ything wrong, 

 Informing his/her 
colleagues if some-
thing wrong in any 
specific customer is 
found. 

3.2 Troubleshooting 
any cases related 
to VS 

MMD (staff in 
charge of the do-
mestic meters) 

 Taking actions for 
trouble shooting 
when requested by 
his/her colleagues.  

Photo 5-1 Setting up VS Photo 5-2 Training
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CHAPTER 8. Gateway Installation 

8.1. Gateway Installation 

Gateway (GW) installation shall be made ac-
cording to the workflow as shown in Fig. 8.1.  

Finding potential site for GW shall be done 
at first when requested. Potential site re-
quires high elevation spot. Ideally, there 
should be no obstacle between PPWM of the 
target customers and the GW. For this reason, 
it is suggested to install GW at the top of 
Mosque tower or tall building. 

When the potential sites are selected, initial 
survey and negotiation with the owner 
shall be done. The most important points in 

initial survey are 1) high elevated spot without any obstacle, and 2) availability of 
a power source. 

Once the owner or responsible person accepts to install GW, the GW shall be in-
stalled. At that time, you need to check whether the signal could be sent from the 
PPWM of target customers to PC at office through GW. If the PC can receive data 
of the target PPWM, it means the installed GW works. If not, there must be some 
obstacle between the target PPWM and GW.  

At this moment, three GWs have been installed at the mosque towers or high-rise 
apartment building as shown in Photo 8.1 and 8.2. Basically, the GW should be 
installed at high elevated place. The work for GW installation is summarized in 
Table 8.1.  

Table 8.1 Task Breakdowns, Responsible Section, Points to be Checked 
Major Task in 

Sequence Task Breakdowns Responsible 
Section Points to be Checked 

1.  Selection 
of location 

1.1  Location survey for 
GW  

MMD  High rise buildings, 
 Mosque towers. 

2. Initial sur-
vey and ne-
gotiation 

2.1 Negotiating for set-
ting GW at building 
or mosque 

2.2 Checking power 
source 

MMD  Power source  

 3.  Instal-
lation and 
testing 

 2.1 Receiving GW set
from the warehouse  

 MMD and 
Warehouse 
manager 

 Receiving GW set upon 
approval of CSS, 

Fig.8.1 Workflow of Major tasks for 
GW Installation 
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Major Task in 
Sequence Task Breakdowns Responsible 

Section Points to be Checked 

 Updating inventory list 
to be done by ware-
house manager. 

2.2 Installation of GW at 
site 

MMD  Checking signal recep-
tion at office PC, 

 Relocating GW to 2nd
potential site, if signal 
reception is not good 
enough. 

Fig.8.1 Location of Gateways in Jenin 



29

Photo 6.1 GW installed at a Mosque 
tower 

Photo 6.2 GW installed at the roof top of a 
building  

Photo 6.3 Gateway set Photo 6.4 Power source for GW



30

CHAPTER 9. Monitoring Work 

Once all the systems (PPWMs, VS, and GW) start to run, monitoring starts. The 
purpose of the monitoring work is to find out if something is wrong in the whole 
system (PPWMs, vending stations, and Gateway) and to narrow down the causes 
of the problems/troubles if any occur. Basically, a notification including “Alarm” is 
displayed on the monitoring PC in red color twice a day, but the data transmission 
frequency in a day depends on circumstances of communication between PPWM 
and Gateway.  

The staff in charge of monitoring work (monitoring staff) shall arrange to send the 
technician to the site when he/she finds “Notification” is a serious case that needs 
to be solved urgently. In case of a low-level notification or if the “Notification” is 
about something not that urgent, the staff shall track the case for a few days, and 
if deemed necessary, arrange to send a technician to check it at the site. Serious 
level of the “Notification” is summarized in Table 9.1, and the overview of the 
monitoring work is given in Table 9.2.  

Table 9.1 Seriousness level of “Notification” 
Notification type 

(displayed) Seriousness level 

1. Cover removed High 

2. Battery cover removed High 

3. Battery low High 

4. Fire mode Low 

5. Fitting removed High 

6. Valve malfunction High 

7. No change in consumption*1 Low 

8. Credit level low Low 
*1: 0-meter reading is included in this case. 

Table 9.2 Overview of Monitoring Work 

Tasks Responsible 
staff Action to be taken 

1.Day-to-day work Monitoring staff 
of MMD  

1) Monitoring staff shall check whether any no-
tifications (Alarm) are displayed on monitor-
ing PC (See Fig.9.1).  

2) When he/she finds a certain notification, 
he/she shall track this case for a few days, 
especially for “0-meter reading”. If such 
case is still as it is, he/she shall send a tech-
nician to check the situation of this meter. 

3) According to technician’s information, 
he/she shall request meter management 
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Tasks Responsible 
staff Action to be taken 

staff to find an appropriate measure such as 
meter replacement or pipe repair. 

2.Weekly work ditto 1) Monitoring staff shall arrange random meter 
check every two weeks, based on day-to-
day tracking notifications. 

2) Monitoring staff shall prepare weekly activ-
ity report on notifications and submit it to 
the head of CSS. 

3.Monthly work ditto 1) Monitoring staff shall prepare monthly in-
formation on PPWM and send it to the head 
of CSS. 

Fig.9.1 Customer operation main page of PPWM software in monitoring PC
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CHAPTER 10. Troubleshooting Work 

10.1. Troubles in PPWM System 

Various troubles occur quit often in the water supply system and customer service 
management, especially when introducing a new system such as PPWM. The trou-
bles are transferred or informed to MMD by several channels as shown below: 

1) Municipality’s complaint Website (See Fig 10.2 and 10.3), 

2) Day-to-day monitoring work, 

3) Sending trouble information by WhatsApp and/or telephone call, and 

4) Directly coming to the office for complaint in person.   

The tasks in sequence for trouble-
shooting for any case shall be carried 
out as shown in Fig.10.1. When MMD 
receives a complaint, the MMD con-
tacts the customer to obtain the con-
tents of complaint or trouble by tele-
phone call. Or WWD directly asks the 
customer about the trouble when the 
customer comes to the office. 

Then, MMD extracts necessary infor-
mation from PPWM management sys-
tem to find out the detail of the trou-
ble of the customer. If MMD cannot 
solve it by resetting the entered data 
in the office, MMD sends a technician 
to the site. 

The technician tries to solve the trou-
ble at site, and he/she takes a tempo-
rary measure, if the trouble is beyond 
his/her capability.   

He/she may replace existing troubled 
PPWM with new PPWM or mechanical meter as a temporary measure. Troubled 
PPWM is sent to the maintenance center of the supplier (In Jenin’s case, the sup-
plier is the Furry Trade Co.). When it gets repaired, the temporary meter is re-
placed by the repaired meter. In case the troubled PPWM is not repairable, the 
temporary meter is replaced with a new PPWM. 

Fig. 10.1 Task in sequence for Trouble-
shooting 
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Fig. 10.2 Complaint Format of Munic-
ipality Web 

Fig. 10.3 Complaint List of Municipality 
Web 

10.2. Trouble Types 

Customers’ complaints can be categorized by type, as mentioned in Table 10.1., 
and in a period from December 2019 to October 2021, CSS has taken action for 
more than 700 trouble cases, which include just a request such as relocation of 
meter. Furthermore, the cases that are easily solved are not counted in these sta-
tistics. As commented in Remarks, these complaints listed in Table 10.1 came from 
the customers, as such the fact of trouble was not identified until inspection or 
further work was done.  

Table 10.1 Type of Complaints 

Type of Complaint

Total No. from 
December 
2019 up to 

October 2021

Remarks

Leakage 78 This case can be divided into two types: 1) 
leakage in distribution main, and 2) leakage 
in service pipe. After CSS’s site inspection, WS 
or CSS takes action.

Broken meter 108 This case can be divided into three types: 1) 
malfunction of PPWM, 2) customers' operation 
failure, and 3) customers’ vandalism. The 
trouble contents could not be identified until 
CSS’ site inspection is done.

Relocate 17 This is the meter relocation requested by cus-
tomers.

Accuracy 75 This case can be divided into two types: 1) 
malfunction of PPWM, and 2) misunderstand-
ing of the customers. In case the trouble is 
due to malfunction of PPWM, meter is checked 
and maintained by the contracted mainte-
nance center.

Card Charging Issues 
/Card does not match 

49 This case can be divided into two types: 1) 
card entry failure by human error, and 2) 
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Type of Complaint

Total No. from 
December 
2019 up to 

October 2021

Remarks

with the PPWM num-
ber

operation failure after using card. This is 
solved by CSS.

Training Issues: Cus-
tomer didn't know 
how to charge

28 This is due to the performance of promotional 
activities, such as "door-to-door survey", 
CDS, etc. at initial stage. If needed, CSS is 
able to solve this case.

No water (Valve was 
closed)

233 This case occurs suddenly when water supply 
starts. This case can be solved by CSS.

No water 80 This case can be divided into two types: 1) 
valve closed, and 2) just "No Water". In case 
of just “No Water”, it is due to water supply 
schedule. This is beyond the control of CSS.

Request to activate 
the fire mode

45 This case can be divided into two types: 1) 
real "Fire Mode", and 2) malfunction of PPWM. 
Until so far, all of the cases were real "Fire 
Mode", due to misunderstanding of the cus-
tomer.

Total 713 

Of these complaints, the troubles related to PPWM which occurred in 2021 was 
analyzed and summarized in Table 10.2. Concerning “Frequency level”, “high” 
means that the trouble occurs frequently; “medium” means it occurs sometimes;
and “low” means it occurs rarely.  

Table 10.2 the troubles related to PPWM in 2021 

Trouble type in PPWM No. Potential cause of 
the trouble 

Frequency 
level 

Valve closed (Failure) 39 Credit level, removed 
cover, or malfunction 

in sensor 

high 

Valve closed due to low battery 
charge 

2 Defect in PPWM low 

Leakage (Water inside the meter) 39 Defect in PPWM or 
high water pressure 

high 

Leakage (Water inside the meter) & 
valve closed*1 

3 ditto low 

Fire mode (turn on always) 3 Customer’s mis oper-
ation or defect in 

PPWM 

low 

Battery (Broken) 3 Defect in PPWM low 
Problem in tariff 1 Defect in PPWM low 
Problem in serial number 1 Defect in PPWM low 
Reverse flow (Error in connection) 13 Wrong setting, check 

valve failure or wrong 
connection of internal 
sensors 

medium 

High or no consumption 3 Customer’s misun-
derstanding or defect 

in PPWM 

low 
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Trouble type in PPWM No. Potential cause of 
the trouble 

Frequency 
level 

Meter doesn’t work 4 Defect in PPWM low 
Total 111 high 81 

medium 13 
low 17 

*1: This case seems to be same as “Leakage” and is included in “high” frequency 
level. 

The concrete examples of troubles are shown in Photos 10.1 to 10.4. Photos 10.1 
and 10.2 show one of “high” cases, and the trouble is the leakage (water inside 
meter and display). The water leaked from the packing, and it is suspected that it 
is due to high water pressure more than working pressure of the device. Photo 
10.3 was found during the patrol work, and this is the example of vandalism. Ad-
ditional PR activity is needed to avoid this case.  Photo 10.4 shows one of “low” 
cases which is due to operation failure in smart card. This case may happen some-
times. In this particular case, the customer’s smart card was not active when it 
was charged. The customer requested CSS to rectify the smart card. This is not a 
serious case, but it is important from the aspect of customers’ satisfaction. 

Photo 10.1: Fogged PPWM display due 
to leakage

Photo 10.2: The part through which
water leaked into PPWM
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Photo 10.3: Burnt PPWM case Photo 10.4: Operation failure in users’ 
smart card 

10.3. Troubleshooting 

The potential causes and the expected events on PPWM trouble are summarized 
in Table 10.3, and actions to be taken for troubleshooting of the listed troubles are 
summarized in Table 10.4. In addition to these events and actions, when CSS faces 
with the troubles due to customer or other citizens’ vandalism to PPWM, CSS shall 
warn the users for such vandalism. 

Table 10.3 Potential causes and expected events on PPWM trouble 

Trouble Type Potential cause Expected events or points to do 

Valve closed 1) Critical credit level 
2) Removed cover or re-

moved battery cover 
3) Malfunction in senser 

Valve closing and opening can be han-
dled remotely, but as long as the tech-
nician verifies what happened to the 
PPWM at site, proper measure can be 
applied to PPWM, the customer, or 
other device. (Please see concrete ac-
tions to be taken shown in Table 10.4.)

Valve closed due 
to low battery 

1) Wrong setting  
2) PPWM’s defect 

This is unusual case. Originally, a 
PPWM sends customer data twice a 
day. However, in the project period, 
one PPWM sent customer data 10 
times a day. This may consume battery 
life much more. This is a matter of 
manufacture’s guarantee. Thus, nego-
tiation on warranty with the supplier is 
needed. 
If the alarm displayed on the meter 
screen or through Gateway shows ‘Low 
battery’, the meter valve is automati-
cally closed in order to avoid shutting 
down the electronic part of the meter 
while the valve is still opened. The wa-
ter flows continuously without count-
ing or charging if the electronic part 
shuts down while keeping valve open 
due to sudden dead battery or PPWM’s 
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Trouble Type Potential cause Expected events or points to do 
defect.  

Leakage (inside 
meter) 

1) Defect in PPWM  
2) High water pressure 

more than meter’s 
working pressure  

If water leaks inside meter, it might af-
fect the electronic parts in the meter. 
And it causes inaccurate measurement 
of consumption, credit deduction or 
closure of the valve. 

Fire mode 1) Customers’ misunder-
standing 

2) Low credit 
3) Valve failure (Defect in 

PPWM)  

There are three potential reasons for 
“Fire mode”. In case of the reason re-
lated to the customer, those are not se-
rious. But in case of valve malfunction, 
it is beyond the control of CSS. 
Fire mode may happen when the cus-
tomer presses continuously on the me-
ter’s button by mistake. Once the fire 
mode is activated, the valve will be 
closed after maximum 1 day.  

Valve Failure 1) Defect in PPWM (me-
chanical defect in inter-
nal valve) 

2) Obstacles in water 

If the alarm displayed on the meter 
screen, or through Gateway shows 
“Valve Failure”, the valve is not work-
ing properly.   
This case may happen due to mechan-
ical problem in valve, and the potential 
cause of the mechanical problem is re-
sulted with defect in PPWM or obsta-
cles in water.   

Battery (Not 
working) 

1) Defect in PPWM This case shall be verified when meter 
is installed. 

Tariff 1) Defect in PPWM In case monitoring staff or customer 
notices that the deducted credit does 
not match the consumed amount of 
water, a problem might have occurred 
while setting tariff. 

Problem in Serial 
No. 

1) Defect in PPWM 1) Basically, the printed serial No. on 
the meter’s body (External) must 
match the serial No. shown in the 
screen (programmed or internal) 
as well as the configured serial No.  
If not, the meter does not accept 
the card (Wrong Serial No.). 

2) As long as wrong No. is not en-
tered, the meter works. Thus, the 
technicians and/ or staff in charge 
of meter management shall check 
both internal and external serial 
Nos. 

Reverse flow 1) Wrong setting of PPWM 
set 

2) Check valve failure 
3) Wrong connection of in-

ternal sensors’ wire 

When this alarm appears on meter’s 
screen, that indicates wrong flow di-
rection or other reason. 

Meter doesn’t 
work 

1) Defect in PPWM 1) This case means originally no 
power on the meter. The technician 
shall check whether it can be active 
or not before installing it at site. 

2) This is a defect of PPWM itself, and 
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Trouble Type Potential cause Expected events or points to do 
this must be solved by the sup-
plier’s responsibility within war-
ranty. Thus, staff in charge of me-
ter management shall negotiate 
with the supplier to replace with a 
new one if troubled meter is not re-
pairable at the supplier’s mainte-
nance center.  

Table 10.4 Actions to be taken for troubleshooting
Trouble type in 

PPWM Actions to be taken 

Valve closed (Failure) Critical credit 
level 

1) The technician shall tell the reason to 
the customer and request to charge the 
credit. 

2) Then, the technician shall open the 
valve by using the Master Card. 

Removed cover 
or removed bat-
tery cover 

1) The technician shall check the sensors 
and confirm that they are fixed properly. 

2) Then, he/she can open the valve by using 
the Master Card. 

Malfunction in 
senser 

1) In case valve is still closed when he/she 
opens the valve, it indicates malfunction 
in the sensors. 

2) The technician shall replace the PPWM 
with a new one. 

3) Staff in charge of meter management 
shall request the maintenance center to 
check it. 

Valve closed due low 
battery charge 

Defect in PPWM 1) The technician shall replace existing 
PPWM with a new PPWM. 

2) The staff in charge of meter manage-
ment shall request the maintenance 
center for replacement of battery. 

Leakage (Water in-
side the meter) 

Defect in PPWM 1) the technician shall replace existing 
PPWM with a new PPWM. 

2) The staff in charge of meter manage-
ment shall request the maintenance 
center to check it. 

3) If PPWM is not repairable, the staff in 
charge of meter management shall re-
quest the warehouse to record property 
status as “Finished” and it should be 
discarded. 

High water 
pressure 

1) The technician shall replace existing 
PPWM with a new one. 

2) If leakage is due to high water pressure, 
staff in charge of meter management 
shall request the maintenance center to 
check whether it is repairable or not.  

3) If the meter is repaired and brought 
back, the staff in charge of meter man-
agement requests the warehouse to 
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Trouble type in 
PPWM Actions to be taken 

stock it at the warehouse. 
4) If it is not reparable, staff in charge of 

meter management shall request the 
warehouse record property status as 
“Finished” and it should be discarded. 

Fire mode  Customers’ mis-
understanding 

1) The technician shall request the cus-
tomer to charge credit when he/she 
finds customer’s disoperation. 

2) The technician shall make valve open 
with master card, after the customer 
charges credit. 

Defect in PPWM 
(Valve failure) 

1) The technician shall replace it with a new 
PPWM. 

2) The staff in charge of meter manage-
ment shall request the maintenance 
center to check mechanical problem. 

3) If it is not repairable, staff in charge of 
meter management shall request the 
warehouse to record property status as 
“Finished” and it should be discarded. 

Valve failure Defect in PPWM 
or obstacles in 
water 

1) The technician shall replace existing 
PPWM with a new PPWM. 

2) The staff in charge of meter manage-
ment shall request the maintenance 
center to check mechanical problem. 

3) If it is not repairable, staff in charge of 
meter management shall request the 
warehouse to record property status as 
“Finished” and it should be discarded. 

Battery (Not work-
ing) 

Defect in PPWM 1) The technician shall replace existing 
PPWM with a new PPWM. 

2) The staff in charge of meter manage-
ment shall request the maintenance 
center for replacement of battery. 

Problem in tariff Defect in PPWM 1) The technician shall replace existing 
PPWM with a new PPWM. 

2) The staff in charge of meter manage-
ment shall request the supplier to re-
place it with a new one at his own cost. 

3) If not, staff in charge of meter manage-
ment shall request the warehouse to 
record property status as “Finished” and 
it should be discarded. 

Problem in serial 
number 

Setting up 1) In case the technician finds this case af-
ter installation of PPWM, he/she shall 
write correct No. on PPWM with a per-
manent marker or stick the tape that is 
printed with correct No.  

2) The staff in charge of meter manage-
ment shall re-enter correct customer 
data in software. 

Reverse flow (Error 
in connection) 

Wrong setting of 
PPWM set 

The technician shall correct the wrong con-
nection position of the meter. 

Check valve The technician shall replace check valve. 
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Trouble type in 
PPWM Actions to be taken 

failure 
Wrong connec-
tion of internal 
sensors’ wire 

1) The technician shall replace the meter 
with a new PPWM. 

2) The staff in charge of meter manage-
ment shall request the maintenance 
center for checking. 

3) If it is not repairable, staff in charge 
shall request the supplier to replace it 
with a new one. 

Meter doesn’t work Defect in PPWM 1) The technician shall replace the meter 
with a new PPWM when he/she finds 
this case. 

2) The staff in charge of meter manage-
ment shall send it to the maintenance 
center. If it is not repairable, he/she 
shall request the supplier to replace it 
with a new one. 
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شعꞒΚ مصاҟر اǑمɍاه 
ȑɍ٬وزǑوا

 ꞒشبكǑا Ꞓانهɍص ꞒΚشع
ẇاҟɍҟ٬مǑوا

شعꞒΚ فاقҟ اǑمɍاه

 ȑɍمشارǑقسم ا
وا٬Ǒخطɍط

شعꞒΚ اǑمخΚ٬ر

ȑɍمشارǑا ꞒΚشع

ẇمعلوماǑنهك اΚ/ Ꞓأنهظم
ꞒɍجغرافǑا ẇمعلوماǑا

 ẇماҟقسم خ
اǑمش٬ركɍن

 ẇانهاɍΚ ةҟ₢ارة قاҟا ꞒΚشع
اǑمش٬ركɍن

ẇاҟاҟارة العҟا ꞒΚشع

اǑجΚاة واǑقراء

قسم اǑصرف 
اǑصحي

ẇاҟɍҟ٬مǑا ꞒΚشع

 Ꞓانهɍص ꞒΚشع
ꞒشبكǑا

 Ꞓɍ٬نهق Ꞓمحط ꞒΚشع
ومعاǑجꞒ اǑمɍاه 

Ꞓمҟالعا

اǑسكر٬ارɍااǑم٬۷وҟع

 Ꞓمҟمركز خ
اǑجمھور
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Ɏلفصل ɎلأΚل. ǑقǑꭍة  
-Κات¬» ª یتناول ©ẇ̈ الدلیل ° دΚ۷ل ↂرجعي  ¯  ) ẇPPWMsلدفع ۷ẇمسبق (عدẇدɎẇ  نهظاꭍ  جمیع الأنهشطة ẇلمتعلق̄ بإدارةفي  أو  /۷لطỽاقم ۷ẇشابةشاملΚ۷كỽ¥ ب۷̈

  ₢Κ۷متدربẇ  ±³دی²ا  ¦ ¦ ẇست¡طابھ ¦ خدماɎ¢رى ۷لعمل في ẇ ₢ↂلأقسام الأ۷ẇ¨ی₢ ت في بلدیة جن۷ẇ .₢Κمیاه وا۷صرف ۷ẇصحيفي دائرة (CSS) ۷مشتركẇ ₢Κقس

¶ وẇقع» تستند۷ẇتي µẇرشادي والدلیل©ẇ̈  محتویات £عدẇد  قسم خدↂات المشتركΚ₢ بشكل رئیسي فيỽظفوسا©¦ ↂف¡د  و۷ھ۷ẇ ẇ̈سبب̄   جمیع  بشكل· كبΚر ۷£

 .بلدیة جنΚ₢تسلسل نهظام ا۷عمل المتبع في¸من۷ẇ¡یام بھا على قسم خدمات ا۷مشتركΚ₢لتي یتعẇ₢Κ والمھامالأنهشطة

¹یتو ۷º  ẇ̈©ẇ  لΚ۷۷د  ₢ↂ10۷مرفقاتẇ ¶۷ẇ ̄اف¸ Ǒỽȑ بالإ « أ¥  :ف Κ³ẇ  لȑ ẇلسماɎ الأساسẇ  ¯Κلدفع ۷ẇمسبق"̄  وẇیجازیتناوǑ "آΚ̄۷ عمل نهظاꭍ عدẇدɎẇ  ۷2ف

Ǒỽȑ  .  نهظام۷كل   ȑل تسلسل  8£۷¶  3بینما تتناول ۷ẇف خطɎẇỽ تركیب ỽ۷ẇصلات المنزΚ۷¯ ۷لمشتركΚ₢ وتسجیلھا على ẇلأنهظمة ۷ẇموجودة وبشكل· ↂف

 ₢Κفي ح  ̄ .₢ ¢دمات ا۷مشتركیقسم ۷ẇمھام ا۷ẇ ¯ΚↂỽΚ۷تي ینفذ©ا طاقم 10و 9یطرح الفصل داخل ẇلبلدی̄

الفصل الأوↂ . Ǒقدم̄ 

أسس نهظام الدفع ۷ẇمسبق. ۷ẇفصل ا²۷انهي.

 .» تركیب ۷ẇوصلاẇ ɎلمنزΚ۷ة الجدیدة . ↂراحل۷ẇفصل ا۷ثا۷

آΚ۷¯ استبدال ۷ẇعدادا۷ẇ ɎمΚكانهیكی̄ بعدادẇ Ɏẇلدفع المسبق. الفصل ا۷رابع .

.½ↂ۷خاẇ فصل الفصلɎẇ¾ẇ۷مسبق واجرẇ ۷دفعẇ دعداد مشتركẇ۷مسبق. نهقل عدẇ الدفع

۷ẇ .۷فصل السادسẇ Κ̄عداد الدفع المسبقتركیبلأعمال محاور الأساس .

. )۷ẇ)Vending Stationsفصل ۷ẇسابع.استحداث محطات الشحن 

).۷ẇGatewayثاↂ₢ .تركیب ا۷لواقط ۷ẇھوائΚ̄ ( الفصل 

نهظاꭍ الدفع ۷ẇمسبق.عملالفصل ۷ẇتاسع .  ↂتابعة سیر 

وↂعالجة ↂشاكل نهظاẇ ꭍلدفع المسبق و۷ẇمرفقاɎ .متابعةأعمال۷ẇفصل ا۷عاشر.

§ẇلتي یجب ẇلتح¡ق منھا أووترتكز ẇلتفاصیل ۷ẇمذكورة في ۷ẇمھام و  ¶ المشاكل وẇلظرو ẇلتي یواجھھا طاقم خدↂات  ۷ẇمیدانهΚ̄ أو ẇلمكتبیة  ۷ẇ¡یام بھا عل

  ₢Κ۷مشتركẇ¾ب  أثناΚترك Κ̄عملɎ۷عداداẇلمسبقتشغیلوẇ الدفع ꭍ¹ حاكما تعتمد مرحلة اكت.نهظا ات  ول موظف ¢دↂشاف الخلل واصلاح¬ على فكرة كی

₢Κ۷مشتركẇ  . ع ا۷مشكلةↂ لتعاملẇ

Ä المحلا۷ẇ Ɏتجاریة   .  ۷ẇمستخدꭍ في بلدیة جن۷ẇ₢Κماليببرنهاẇ Åↂلشامل كما عمل نهظام الدفع ẇلمسبق على ربط محطات الشحن ẇلتي تم نهشر©ا في بع

ↂ₢ نهظام الدفع ۷ẇمسبق والشاↂل  أ¥ یẇỽج¬ كلا± ẇ ₢ↂªلمتỽقع  عدادẇ Ɏẇلدفع ۷ẇمسبق في كافة أرجاء ۷ẇمدینة  تركیب  عملیة  للتقد۷ẇ ꭍمحرز في  ونهتΚج̄±  

³ل ۷ẇمشاكل وا۷مواظب̄ علدة ẇ ₢ↂ۷ẇلبلدی̄ وẇلجھة ۷ẇموركل·  على  یتوجب  ۷ھذا  ۷ẇعدید ۷ẇ ₢ↂمشاكل ۷ẇمحتملة . و ¶ تحدیث ©۷ẇ ẇ̈دلیل بشكل  عمل على 

دوري . 
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Ɏلفصل Ɏلثↂنهي .أسس نهظↂم Ɏلꭍفع Ɏلمسبق 
.المسبقẇصال بین Ǒكونهات نهظام Ɏلꭍفع ©Ɏآلȑة2.1

. ارسال بↂȑنهات المشتركین بشكل یومي2.1.1

¸¤ ẇلشكل  ỽمنھج2.1ی¯Κ۷مسبق إ۷ى خوادم ا۷بلدیة بشكل یوميẇ الدفع Ɏẇعداد ₢ↂ لمشتركینẇ بیانهات Ǒنهتقاẇ لشكلẇ 2.1كما في.  ꭍویمكن تقسیم النظا

أربعة  ¶۷£  Ɏكونهاↂ  :1  ₢۷شحẇ Ɏمحطا  ()VS(2  ( الد  Ɏẇلمسبقفع  عدادẇ)PPWM(3) ̄۷ھوائیẇ ۷لوقطẇ (Gateway(4  لدفعẇ Ɏẇعداد سیرفر   (

.  ۷ẇمسبق

.خلا۷ھاↂ₢فع ẇلمسبقعدادẇ Ɏẇلد(PPWM Cards)بطاقاẇ Ɏلمشتركین بشحن یقҟǑ)VS( : ꭍỽ¤ة الشҟن 

³د ۷ẇعداد۷ẇ Ɏẇذكیة التي تمتازو©و:)PPWMعداد Ɏلدفع Ɏلمسبق( ¶ تزوید بΚانها۷ẇ ɎمشتركΚ₢  یتسما  ẇلمسبق̄ كمبخاص۷ẇ ¯Κدفعأ عن  أیضا± با۷¡درة عل

.كی̄ ↂ₢ ¢لال ẇللواقط ا۷ھوائ۷ẇ ̄Κمركب̄ في أرجاء الشبك̄ ẇللاسلطریق نهظام ۷ẇمدین̄

¦وɎئي ( ۷ẇسیرفر۷ẇPPWM  ¶۷£مسبق  عداداɎ الدفع  ↂ₢على ترΚ³ل ↂعلↂỽات ۷ẇمشتركΚ₢: عبارة عن ẇỽ۷قط ©وائی̄ تعمل  )Gatewaysاللاق¤ ال

  ª «ẇلسیرفر £۷¶ عدادɎẇ الدفع ۷ẇمسبق.الأوامر ↂ₢  اصدارأي  والعكس  بواسطة  عدادẇ Ɏẇلدفع ẇلمسبق وا۷لẇỽقط ۷ẇھوائی̄  یتم ایجاد اتصاǑ بΚ₢بحی

  Κ̄اص¢ Ǒẇ)LoRa(  Ǒاȑ ´  ۷ẇمتỽفرة في عدẇد۷ẇ Ɏẇدفع ۷ẇمسبق و۷ẇتي تمتاز بتỽفΚر ẇت -ỽیل ۷ẇمد Κ³₢  .  منخفض ۷ẇطاق̄وҟسلكي  اتصاǑ  یتم اجرẇ¾في 

ȑالا۷ẇ Ɏمتنقلة  ẇÆ۷لنظا۷ẇ ꭍعا۷ميرساẇ ǑلبیانهاɎ عبر£ↂ₢ ¢لال عدادɎẇ الدفع ۷ẇمسبق ما بẇ ₢Κللواقط ۷ẇھوẇئیة وسΚرفر  ).   GSM(ت

الدفع المسبق نهظام  2.1

۷ẇدفع ẇلمسبق : نهظام ↂزایا

) Smart system  ªنهظام ẇلاتصاẇ Ǒلذكي  ȑاↂ Ǒع )  عدẇد۷ẇ Ɏẇدفع ۷ẇمسبق ҟẇ ₢ↂت ȑا۷ẇ Ǒ¨كي  ¢اصҟẇ Κ̄ت تÇمك₢   » Κبح

۷ẇسΚرفر ↂرتΚ₢ یΚↂỽا± . 

  Ǒتصاҟẇ یتم ضبطھوقت ª ±اΚئẇỽلمصنعةعشẇ ̄لشركẇ قبل ₢ↂ.

  علوماتمعرفةↂ  ۷مشتركین  وبیانهاتẇلمیاهẇ ²ل استھلاكↂ۷بطاری̄ والرصیدẇ ¯۷لمتبقي  الحالي وحاẇ°۷É ¶۷£ وما ª  »Κبح

¸ھا على ی ȑھا  وعر Κدشاش̄تم تلخẇ۷عدẇ.
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عن المراقبة یمكن للمو ₢Κ۷لمسؤوẇ ₢Κظف ª لتحكمẇ  وفتح Ê۷عدادبإغلاẇ ꭍخلال نهظامصما ₢ↂ ۷¨كي.عن بعدẇ Ǒالاتصا

  ئیةẇ۷ھوẇ للواقطẇ ¹ قطر©ا  تغطي ȑ ¦  ۷ẇ4¶دائرة نه عدẇد ۷ẇدفع ۷ẇمسبق و۷ẇلاقط بẇ₢Κو معیقبشرط عدم وجود حاجزª  ك

.عدادẇ Ɏẇلدفع ا۷مسبق µẇشارة المرسلة ↂ₢ لتقاط £لتمكن ۷ẇẇ ₢ↂھوائي یحỽل دون 

Κستقبال بیانهات  تستطẇ ̄ئیẇỽ500- 400ع ا۷لواقط الھ. È عداد في نهفس اỽ۷ق

  ẇÉ£ ̄ ¸من منطق ҟقطین ©ỽائΚΚ₢  كان عداد ẇلدفع ẇلمسبق  ½ف®¥ ẇلسیرفر ẇلخاص با۷عدادɎẇ سیستقبلↂغطاة ↂ₢ قبل  ẇلبیانهات ۷ẇمرسل̄ ↂ₢ اللاقطΚ₢ نهف

).ẇ ¶۷£2.4لشكل مشا©دة( یرجى 

س۷ȑ بیانهات شحنات عꭍادات الدفع المسبق. Ɏتجاه 2.1.2

عداد ẇلدفع  بطاق۷̄عملیة شحن  وفیما یلي ۷ẇمعلومات الأساسPPWM Card(.  ¯Κ(عداد الدفع ۷ẇمسبق  بطاقة۷ẇمشتركین ۷آΚ۷¯ شحن  ẇ2.2لشكل  یظھر

المسبق : 

 لال¢ ₢ↂ ₢Κد المشتركΚشحن رص ¯Κالشحنبطاق̄ تتم  عمل)Smart Card( .

۷ دكلẇ۷عدẇ بحیث لا یمكن شحن ª ¬كي خاص بÉ اه كرتΚعداد م£ Í۷معرẇ Ɏ۷كرẇ ꭍẇباستخد ҟ  . ¬۷ §

انهات معین̄ عند تعΚ۷كرت یتم إضاف̄ بẇ ¹ ¿ ری ° . الرصΚد µẇضافي ورصید ²ↂل ۷ẇتعرفة  وعن المشتر - وما إلى ذل ҟẇحتیا

شح₢  یمكن ۷لمش ₢Κ۷مس بطاقاتتركẇ لدفعẇ Ɏẇزع̄ في  عدادỽ۷مẇ ₢۷شحẇ Ɏحطاↂ Ǒلا¢ ₢ↂ  بق  Ɏحلاↂ۷سوبرمارẇكت ↂ۷بلدی̄وẇ كاتب جبایة

₢Κ۷مشتركẇ اتↂخد ¦ .وقس

 ±۷شح₢ وف¡اẇ دΚرص Ä نهتھاء الرصید.£عداد ẇلدفع ۷ẇمسبق بمجرد ËلاÊ صمام£لاستھلاك ا۷میاه، ویتم ینخف

لرصیدلحاẇ انهتھاء (مثل   Î ẇ Ɏҟ ẇ ¹لطẇỽر ȑ منت یمكن حفظ  في  قیم̄ ẇلشحنة۷لیل̄)   ₢ↂ ¾۷شحنجزẇ ̄بطاق یتم على  كرصید ³ẇتیاطي 

استخدↂẇھ عند انهتھاء الرصΚد ۷ẇعادي. 

بایلان)- الشرك¯ ۷ẇمصنع̄ (۷ẇمصدر الرئیسي :

آلȑة ªحن المشتركین لكرت عداد Ɏلدفع المسبق Ɏ2.2لشكل 

) PPWMعداد الدفع Ɏلمسبق ( 2.2

̄¯ وتẇ Çلتابع ۷وAK-411-رẇز ↂ₢عدẇد ۷ẇدفع ۷ẇمسبق  تم ẇختیار .  ۷نỽع ۷ẇ ₢ↂعدẇدȑ۷ẇ  Ɏẇورة أدنهاه ۷ẇممیزẇ ɎẇلرئΚسیة ۷ھذẇ ẇظھرعلاↂ¯ بایلا¥ ۷ẇتجاری

۷ẇ ÏمعایΚر  ̄) ۷ẇتدفق ẇلأو۷ي  DN 20  ¯R = 200 (Q3 = 2500 L/h  ¯Q1 = 12.5كالتالي :۷ẇرئیسی̄ وتÇلخ ̄¯  ۷Qi = 3تر / ساع̄ ۷16تر / ساع
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¸¤ في ا۷صورة3(فترة الضمان ©ي ثلاÁسنẇỽت و10¯ وعمر ẇلبطاری̄ 50C¯ بار ỽↂ ỽ© كما Ɏẇỽأدنهاه. ) سن

صور₢ من كتیب الش۷كة المصنعھ للعꭍاد . 2.3الشكل .

ΚالسیرفɎ ۷لر¢ȑسي.) وسیرفر عدادات Ɏلꭍفع المسبق ↂ¤ҟǑVSت الشحن (2.3

: ۷ẇمعلỽماɎ الأساسیة عن محطاẇ Ɏلشحن وسیرفر عدادات ۷ẇدفع ۷ẇمسبق والسیرفر ۷ẇرئیسي فیما یلي 

عھا محلات توزیع محطات الشحن علىↂ ۷سوبرمارك المتعاقدẇكاتبↂو ̄ خدما۷ẇ Ɏمشتركین . قسم ۷ẇبلدی̄ و جبای

شحن  توفیر الشحنمحطة  عن  ¦ ۷ẇمسؤول̄  ¢دمات ẇلمشتركΚ₢ ۷لطواق قسم  محطة ẇلشحن ↂ₢  في   ¥ỽتتك  » كمبیوتر بحی

 Ð̄ ̄¯ شخصي̄ شاشة عر -ي طابع ³تΚا ẇ ̄اق- .¯ وقارئ البطاقاↂ(UPS)Ɏزو»د 

  ۷شح₢ فيẇ Ɏحطاↂ لΚÃ۷مسؤو۷̄ ع₢ تشẇ ̄۷مختلفẇ ¦ ¦ ¢دↂا۷ẇ ɎمشتركΚ₢ بتدریب ۷ẇطẇỽق ۷ẇسوبارↂاكت ↂحلاɎ  ی¡ỽↂ ꭍỽظفỽ قس

.أو مراكز الجبایة

 ۷̄ỽ۷شحن او نهسب̄ یتم إعطا¾ عمẇ عھا.حلات السوبر۷ممحددة على عملیاتↂ ماركت ا۷متعاقد

  ۷مسبقẇ ۷دفعẇ Ɏẇسیرفر عداد ÈΚتكتم تثب ¦ ª وربطھ مع برنهاẇ Åↂلشامل ۷ẇمتواجد على في قس ن۷ỽوجیا المعلومات في ẇلبلدیة 

ẇلسیرفر الرئیسي. 

  رفرΚ۷سẇ۷مسبق وẇ ۷دفعẇ Ɏẇدẇرفر عدΚس ₢ↂ ل كلȑ فعندما یق۷ẇ ꭍỽمشترك بشحن .  ẇلرئیسي وعداد۷ẇ ɎẇمΚاه بشكل ↂتزاↂ₢یت

³فرصید ۷ẇمیاه ↂ₢ خلال محطة الشحن شح₢ وإرسا۷ھا ẇ ¶۷£لسیرفر ẇلرئیسي عبرسیرفر ظ ©ذه ẇلبΚانهاↂ Ɏ₢ قبل ↂحط̄ ۷ẇ¯ یتم 

.عدادات الدفع ẇلمسبق

)Master Cardالكرت الر¢یسي (2.4

§ ẇلتزود ۷ẇمتقطع في  ẇ± وẇنهقطاع دورة ۷ẇمیاه نهظرȑ۷ẇمام  عند Ëẇلاق ẇبطاق̄ رئیسΚ¯ یمكن ↂ₢ خلا۷ھا  فقط إعادة تعیΚ₢ خصائص عداد ẇلمیاه   لظرو

¦ خدمات ẇلمشتركین  رئیسادارةتحت  یجب أن یك۷ẇ ¥ỽكرت ۷ẇرئیسي  .  ۷ھذا ۷ẇسبب̄  ۷ẇمدینة   ȑرف الصحي CSSقس أو مدیر دائرة ẇلمیاه وال

WWD.
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¦وائي (Ɏللاقط  2.5  )LORAنهظↂم ال ال

(سیرفر عدادẇ Ɏẇلدفع  یستخدم لن¡ل بیانهاɎ المشتركین ↂ₢ عدادɎẇ الدفع ẇلمسبق إلى السΚرفر الرئΚسيجھازو©Ɏ(GW) ỽللاق¤ الھوائي 

¦ اختیار .۷ẇمسبق) في ẇلنظام الحا۷ي. وفیما یلي ممیز۷ẇ Ɏẇلواقط ẇلھẇỽئی̄ ۷ẇمستخدMultiTech  : ¯ↂ منتج ا۷علام¯ ۷ẇتجاریةوقد ت

  ۷ھوائيẇ للاقطẇGW قاد ¯ΚطÃل نهصف قطرمحیطھا £۷¶ر على تȑ ²ↂل المبانهي بΚ₢عدم وجود عائق حالي وذلك فكم4منطق̄  ی

.عدادɎẇ الدفع ۷ẇمسبق واللاقط ẇلھẇỽئي

الھوائياللاقطGW  ₢ↂ ̄۷مرسلẇ ɎانهاΚ۷بẇ Ǒست¡باẇ ¶ ȑا۷ẇ Ǒ¨كي  (عداد دفع ↂسبق في نهفس ۷ẇوقت400قادر عل « تÇمك₢ ¢اصҟẇ Κ̄ت Κبح

ȑاↂ Ǒع ۷ẇسΚرفر ↂرتΚ₢ یΚↂỽا± و ȑنع̄عدẇد۷ẇ Ɏẇدفع ۷ẇمسبق ҟẇ ₢ↂت ȑاǑ عشẇỽئΚا± ↂ₢ قبل ۷ẇشرك̄ ۷ẇم ҟẇ Èت ¸بط وق  ¦ .)یت

  رفر الخاص با۷عدادات سیستقبلΚمختلفین ف®¥ الس ₢ΚΚائỽ© ₢Κللاقط ₢Κتابعت ₢Κمنطقت ₢Κع ب- ۷ẇمرسلة ۷ẇ  ₢ↂبیانهات  نهفس  £ẇÉ كان ©نا۷° تقا

. ₢Κللاقطẇ

.مختلفینیوضح عداد دفع Ǒسبق في منطقة Ǒشتركة للا¥¤ین ¨وائȑین2.4كل .Ɏلش   
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. Ɏشت۷اكات المیاه للمشتركȑن الجددɎلفصل Ɏلثↂلث.Ɏ۷Ǒحل ۷ẇكȑب 
. اشتراك ↂȑǑه جدیدẇسلسل Ɏلخ¤وات الر¢ȑسیة اللا®Ǒة لتركیب3.1

¸¤ ۷ẇشكل .  . ỽÇتسلسل 3.1ی¯ↂة اللازΚلرئیسẇ Ɏẇỽ۷تركیب اشتراك میاه ۷مشترك جدیدالخط .

ªت۷اك میاه جꭍیꭍیتم تقدیم طلب ẇركیب  ỽ «ق ₢ↂ۷مشتركẇ لجمھور لبلدیة جنین وبعد  في  بلẇ اتↂركز خدↂ

قاعدة  £شعبة  ẇلتأكد ↂ₢ دفع ۷ẇمشترك ۷كافة ẇلرسẇ ꭍỽلماẇ ¯Κ۷لمستحقة علΚ¬ یتم تحویل ẇلطلب ۷£¶ دارة 

¦ ¢دمات ẇلمشتركCDMD) ₢Κركین(بΚانهاẇ Ɏلمشت یرجى ҟẇطلاع على شكل ẇ (CSS  (Ñلتابع̄ Ǒ قس

3.2.

² ¯لب ¥س° خↂǑꭍت Ɏلمشت۷كȑن ±یقوم ´ Ɏلفنيبنↂء³ عل ҟمسح الف µȑلمیاه بتنفɎ °۷موقع تمدید  فنیو قس

لتوزیع ۷ẇموجود ووضع نهھایة ۷ẇماسورة وΚËر©ا ↂ₢ الأỽↂر ا۷فنی̄ .وفي خط ẇتºكد ↂ₢ ۷لỽ۷ẇصل̄ ẇلجدیدة 

  ꭍỽ¡ی ª (في حا۷̄ عدꭍ  فنیو قسم ẇلمیاه بتمدید ỽ۷ẇصلة ẇلمنزΚ۷¯حال ↂلائمة ỽ۷ẇضع ۷تركیب وصل̄ جدیدة 

-لب الاشترẇ ¿ẇلجدید) ỽ¸¤ بالصورة  وجỽد وصل̄ ↂنزΚ̄۷ في ۷ẇموقع تابع̄ ۷صاحب  ↂ ỽ© 3.1كما  .

قسم ۷ẇمیاه باعداد تقریر  ی¡ꭍỽ فنیو۷ẇمنزΚ̄۷ ۷تركΚب ỽ۷ẇصل̄  تỽزیع رئΚسي  ³اǑ عدꭍ وجỽد ¢ط  و۷كن في

ẇ Ïلمیدانهيیتضمن نهتیجة .)ẇ)MMDلدفع المسبقعدادɎẇوت¡دیمھ إلى شعبة ادارة ẇلمنفذ ۷ẇفح

µẇ ۷مسح الأولي یتم  بعدẇ ₢ↂ تركیب عداد الدفع المسبق  نهتھاء Ɏẇشعبة ادارة عداد ỽΚفن ꭍỽیق ¬Κوعل ª

¿ بارشادɎẇ استخدا۷ẇ ꭍعداد وكیفیة عملھẇلدفع ۷ẇمسبق   Ä  ¯ كما یقꭍỽ  بتزوید ẇلمشتر ۷ẇفنیỽ¥ بالتقاط بع

¦ ۷ẇتخطΚط وẇدẇرة ۷ẇمشاریع ( ¶ قس ¦ ẇرسا۷ھا ۷£ ỽȑر تΚÂỽ¡ا± ۷عمل۷ẇ Κ̄تركΚب ویت ۷ẇPPS  ꭍỽ۷¨ي بدوره یقẇ (

Ï  بتلخ Κ۷ẇ ۷عملẇ تقریر Κفن  ₢ↂ لمسبقيمزودẇ الدفع  Ɏẇعداد ادارة  صور ۷ẇتركیب £وشعبة  رفاق 

دخاǑ بیانها۷ẇ Ɏمشترك  ®ب )MMDشعبة ادارة عدادɎẇ الدفع ẇلمسبق (یقꭍỽ موظفو  بعد ۷É°  وتΚÂỽ¡ھا.  

 Ì عملھ . رشادات ۷ẇلازمة حǑỽ كیفیة شحن ۷ẇعداد وآΚ̄۷ وتزوید ẇلمشترك بلإب¬ £۷¶ كرت الشحن الخا

شعبة ادẇرة ظفووا۷تي خلا۷ھا ی¡۷Ǒỽↂ ꭍỽحلة Ɏلرقↂبة ɎΚلمتↂبعةبعد ẇلانهتھاء ↂ₢ أعماẇ Ǒلتركیب تبدأ  و

ªبلإضافة £۷¶ متابعة    ¿ ¸ع ۷ẇعداد و قیمة الشحنات وكمΚاɎ الاستھلا عداد۷ẇ Ɏẇدفع ۷ẇمسبق بمتابعة و

مشاكل ا۷عداداɎ والعمل على حلھا إن وجدت.

3.1 ٞ ɍتركǑ إشتراك  ۷٬ل۷ل الخطوات الرئیسیة اللازمة
مɍاه جدید 
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ªت۷اك ↂȑǑه جدیꭍ. ¯لب تركیب Ɏ3.2لشكل  ỽ



8

. Κصلة Ǒنزلیة لمشترك جدیدتركیب3.1صور₢ 

·فین المس¶Κلین عن 3.2  ɎΚلأǑور Ɏلواجب فحصھẇↂ¦ .ↂفصیل المھام وɎلمو

 Ç۷جدوللخصیẇ3.1 وطواقم ا۷عمل ꭍ۷مھاẇ راجعتھا .تفاصیلↂ ۷واجبẇ ۷مسؤو۷¯ والأمورẇ

. عدادات ↂȑǑه للمشتركین الجددخطوات تركیب3.1جꭍول 
¦ↂم الر¢یسیة   كǑ ꭍن¦ↂأǑور یجب Ɏ۷Ǒجعت¦Ɏↂلمس¶Κل القس°ẇفصیل المھام  ẇسلسل Ɏلم ɎΚلت̧

طلب تركیب .1
ªتɎ۷ك میاه   ỽ

جدید 

إشترẇ¿  اعداد طلب تركیب 1.1
شعبة  رسا۷¬ £۷¶  £و میاه جدید 

ẇلمشتركین  دارة قاعدة بیانهات £
)CDMD (

مركز ¢دمات 
الجمھور
CSC

   ̄۷ھویةẇ ¦ ¦ ¯ رق بΚانها۷ẇ Ɏمشترك ( الاس
۷ẇ ̄ ¹عنẇỽ¥ ..الخ.(یرجى  ¦ ۷ẇھات رق

)3.2الرجوع إلى شكل 

مركز ¢دمات دفع ẇلرس۷ẇ ꭍỽلازم̄  1.2
الجمھور
CSC

رقم اشتراك المیاه .

£۷¶ قسم ۷ẇمیاه ارسال طلب  1.3
ẇلفحص الفني مسحلتنفیذ

۷لموقع. 

شعبة ادẇرة قاعدة  
  Ɏبیانها

) CDMDالمشتركین(
Ɏلخطوات .2

التحضی۷یة  
لتنفیذ مس¬  

́ Ɏلفني   Ɏلفح
لموقع تركیب 
ªت۷اك   عداد ا
المↂȑه الجدید 

2.1 ۷ẇ Ɏẇجراءҟẇ لازمة  اتخاذ
لتنفیذ ↂسح الفحص الفني 

۷لموقع. 

قسم ا۷میاه  
WS

 . لمشتركẇ اتↂعلوↂ
 .قع ا۷عملỽↂ
. وقت الزیارة
 ) علومات خط ا۷توزیعↂ  نهوع الخط̄  موقع

۷ẇخط̄ قطر ا۷خط). 
 لال ا۷عمل في¢ ¯ↂلقطع اللازẇت وẇالأدو

۷ẇموقع. 
فیذ مسح ا۷فحص الفني  تن 2.2

۷لموقع. 
قسم ا۷میاه  

WS
  لمحتمل لتركیب عداد الدفعẇ ۷موقعẇ

۷ẇمسبق. 
قع خỽↂ ۷مزود للمیاه.طẇ لرئیسيẇ ۷توزیعẇ
 .¯Κ۷منزلẇ ̄صلỽ۷قع اỽↂ
 فر مادة الزفتة لارجاع مكان التركیبỽت

. كان في السابقكما 
انهع یↂ د أي عائق أوỽ۷قدرة وجẇ حول دون

 . ¯Κ۷لمنزẇ ۷وصلةẇ على تمدید
 تاریخ . ¯Κ۷۷منزẇ صلةỽ۷تمدید ا
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2.3 ¯Κ¯۷لى تȑ ملҟẇ₢ الوصلة
حالة ȑ¯م  ₢لمنẇꭍیة في 

. وجود�ا

قسم اẇمیاه  
WS . لیة مع خط التوزیعꭍ Ɏلة ا۷ẇن شبك الو

دخال بیانهات ₢ẇمشترك على₢ 2.4
برنهامج إد₢رة عداد₢ت اẇ¯فع  

. ₢لمسبق 

شعبةادارة 
ȑ¯ادات ₢ẇ¯فع ₢ẇمسبق 

MMS
 ، ۷شتركẇ₢ د ، رقم اشتراك ₢سم₢̄ҟẇرقم ا

..الخ. (یرجى ₢لاشارة إلى شكل  ₢لمیاه 
3.3 (

3.  ¯ΚركǑ عداد
 ẇ₢لدفع المسȑ

₢تخاذ الاجراء₢ت اللازمة   3.1
شعبة ادارة ȑ̄₢دات  لتركیب ȑ¯₢د ₢ẇدفع ₢ẇمسبق.

₢ẇدفع ₢۷ẇسبق  

MMS

 .۷سبقẇ₢ د الدفع₢¯ȑ
. لازمةẇ₢ القطع
خط . مادةنهوعẇ₢
  لازمة للتركیب. الادواتẇ₢
.مشتركẇ₢ انهاتↂب

تركیب ȑ¯₢د ₢ẇ¯فع ₢۷ẇسبق 3.2
شعبة ادارة ȑ̄₢دات  

₢ẇدفع ₢۷ẇسبق  
MMS

د.سھو₢̄ҟẇوصول إلى مكان تركیب اẇة اẇ
 .۷سبقẇ₢ د ₢لدفع₢¯ȑ داء¢ £ سھوẇة فح
. د₢¯ҟẇ۷ل واҟẇ₢ موقعẇ ورɎ لتقاط₢

ȑدخꭍل بیانهات  .4
الɎشترك.

تقریر ا۷ҟẇل  رشفة ¢اعداد و4.1
الخاص بتركیب عداد ₢لدفع 

₢ẇمسبق. 

قسم  -شعبة اẇمشاریع 
₢لتخطیط واد₢رة  

₢ẇمشاریع 
PPS

  مل من شعبة اد₢رةҟẇموقع اẇ صورة
) .ȑMMS¯₢دات ₢ẇ¯فع ₢۷ẇسبق(

  اعداد التقریر الخاص بتركیب عداد₢ت
₢ẇ¯فع ₢ẇمسبق (یرجى الاشارة إلى صورة 

3.3 .(
 .أرشفة ₢لتقریر

شعبة اداة عداد₢ت ẇلمشترك. تعری© كرت اҟẇ¯₢د  4.3
₢ẇ¯فع ₢ẇمسبق 

MMS

 تم تعری©  اعداد الكرت ال»كي ₢لذي تم
 ¬ↂلȑ ¯Κ¯-ẇمشترك اẇ₢ یرجى  بیانهات)

. Ǒẇ₢3.5 3.3من مشا�دة ₢ẇ®ور
 Ǒẇافة إ¯ تسلↂم ₢ẇكرت ₢ẇ»كي للمشترك بلإ

¯± ¢ماكن ش¤¨ ₢ẇعدادات   كتیبات تو
¥ الشحن .  وتوزیع نهقا

 لازمةẇھات اↂمشترك بالتوجẇحول تزوید ا
كیفیة استخدام الكرت ₢لذكي واҟẇ¯₢د. 

ҟȑمال الرقابة .5
ومتابعة حل 

ȑلعدȑد. مشاكل 

شعبة ادارة ȑ̄₢دات  مر₢قبة استھلاك ₢لمشتركین  5.1
₢لدفع  

)۷ẇ₢MMDسبق(

 ۷شتركین منẇلمتابعة الیومیة لاستھلاك ا₢
الاستھلاك ↂ³ر ₢ↂ۷ẇاه وملاحظة قیم 

₢لطبیعیة . 
إ ´ دارة عدادات ₢لدفع اẇمسبق إموµ©بلا

¡  إعن قیم ₢لاستھلاك ↂ³ر اẇطبↂҟↂة 
وجدت .

عداد إẇ₢ تقریر ẇ₢ ستھلاكلاسنوي
₢₢لمشتركین من اẇمیاه.

  ر قسم خدماتΚ̄م التقریر إلى مↂتسل
₢لمشتركین .

₢ҟẇمل ȑلى حل اẇمشاكل ا۷ẇتҟلقة  5.2
₢ẇمیاه. بعداد 

شعبة ادارة ȑ̄₢دات  
₢لدفع  

)۷ẇ₢MMDسبق(

 ۷ناسبةẇل المشكلة  اتخاذ الاجراء₢ت ا¤ẇ
ȑ ¶مبلẇ₢  £ نھا وفقا· ẇتҟل۷ↂات ₢ẇشخ

 . £ ₢لمخت
₢  القراء₢ت £ یجاد سبب المشكلة وف¤

₢ẇصفریة . 
 صیانهة ₢لتابعẇ₢ ꭍلب ₢لمساعدة من مرك¥

. ₢¡ لزم₢ẇموردةẇلشركة 
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 د₢¯ҟẇ۷شكلة اẇ لى ایجاد حلȑ ملҟẇ₢
بالتعاون مع مركز ↂɎانهة الشركة  

₢ẇموردة .
₢ل شكاو¤ẇ مناسبةẇتخاذ الاجراء₢ت ا ¸

₢لمشتركین .

(بیانهات ₢لمشترك) ₢Ɏ ¯Κ¯-ẇورة لنموذج ادخال بↂانهات ₢۷ẇشترك3.3₢لشكل 
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Ɏورة لنموذج اخال بↂانهات مشترك جدید ( تفاↂɎل عنو₢¡ ₢۷ẇشترك)3.4.₢لشكل 

) ₢لتو₢صلɎورة لنموذج اخال بیانهات مشترك جΚ̄¯ ( معلومات3.5₢لشكل .
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Ǒقریر العɎل ȑلخꭍص بتركیب عدادȑ ↂȑلدفع المس₢ẇ صورة.3.2
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. مراحل است₢دال العدȑدȑ ↂȑلمیꭍ۷نهیكیة بعدادↂȑ الدفع المسبق .الرابعالفصل 
ȑلꭍ۷ΚɎنهΚ۷Κة بعدادات ȑلدفỽ المس₢ȑ .ẇلمΚاهҟداداΚↂر الخطوȑ ↂȑلتحضیریة لاست₢دال س  4.1 

یتم ȑست₢دȑل ҟدȑدȑ ↂȑلɎشترΚ۷ن    ًꭍ₢لꭍلمسبق بالجملةغȑ الدفع ↂȑدات تقع  المنزلیة بعداد₢¯ҟẇ₢ ذه� º إذ₢ كانه

¾ في عدة حالات مثل  ¼ ¯من منطقة جغرافیة معↂنة   ¤̄Κ كن مثل �ذا ₢¿مر لاẇ  د دفع مسبق₢̄ȑ لبات تركیب¥

.رك جدید لمشت

ẇꭍیة بҟ̄₢دات ₢ẇدفع ₢۷ẇسبق باẇ-۷لة وفي حال ®¤ỽ ستواجھ  ₢ستبد₢ل ₢ҟẇ¯ادات ₢لمن ẇ₢ رف®ẇ₢۷یاه وẇ₢ دائرة ¡Âف¼

£ ₢ẇطواقم صعوبة Ãتمام  ¢ȑمال تركیب عدادات ₢ẇ¯فع ₢ẇمسبق خلال فترة زمنیة محددة   ꭍ¸ إلى نهق ҟΚ وذلك

۷ȑلیة استبدال ȑ¯₢دات ₢لمشت₢ẇ¦نیة في ₢ẇ¯ائرة ¼ ركẇ₢ ¨ↂحالیة بҟ¯ادات الدفع ₢لمسبق من  وعلیھ لا بد من تنفیذ 

Ã₢ انهة بمقاولخلالҟمھندسمع قیام  خارجي  ستΚ اه وↂ۷ẇ₢ بلإشراف على اداء فنیيقسم ¨ↂمشتركẇ₢ مات قسم خ̄

₢۷ẇقاول .

¨  ¼ وكخطوةÅ ت۷ھΚ̄ↂة   ꭍء م . ¢۷ȑال تركیب عداد₢ت ₢ẇ¯فع ₢لمسبققبل ₢ẇبدء بتن¦ↂ»أنهشطة ȑلعلاقↂꭍ العامةΚتم تن¦ↂ» ج

تنفیذ   أنهشطة ₢ẇعلاقات ₢ẇعامة   ¨۷Æوتت  ỽ ف ك۷ا   ¨ ↂ۷شتركẇ₢ رفة ₢ر₢ءҟ۷ẇ ¡ وتҟبÇة ₢ستبↂا مↂ̄₢نهↂة  مس±  زΚار₢ت 

رقم   ȑمل ȑ¯₢د ₢ẇدفع  ¢ÆΚا·  وẇ₢4.1صورة  حول ẇÈیة  مبسط   Éتقدیم شر فرΚق ₢ẇعلاقات ₢لعامة  ۷ȑل   ¨۷Æیت

كتیب    ¨ↂمشتركẇ₢ وتسلیم ،إ₢۷ẇسبق  بҟ¯₢دات ₢ẇ¯فع ₢۷ẇسبق  خاص   ª مع ¢�الي ₢لمنطقة  رشاد ȑامة  اجتماعات 

  ¡ حیال وكسب رضا ₢ẇ-۷ھورذة عامة عن عداد ₢ẇ¯فع ₢لمسبقتوفیر نهب₢۷ẇر₢د ₢ستب̄₢ل ₢ҟẇ̄₢د₢ت فↂھا وذẇك ۷Æẇا

¢ȑمال التركیب التي سیتم تن¦یذ�ا .

مل¤ة   حاجة  (تحدیث  للتنفیذ مسح  و�ناẇك ¢ÆΚا·  إCDS  ( Ǒẇبیانهات ȑلمشتركین   ỽساس¢ Åبشكل  À Κ ªھ̄ «ẇ₢و

  ÊΚ̄تح¨ↂنقل المشترك مكان اقامتھ أو قد یتوفى صاحب الاشتراك.بیانهات ₢لمشتركΚ حالات قدẇ₢ Ëҟ ¦ỽ ب ،ف

اد وغیر�ا من ₢¿مور . ومن �ذ ₢لمنطلق لا بد من تن¦ↂ» مسح ҟ̄ẇ₢ حالة ÊΚ¤̄ك حاجة إلى تẇكما ¢¡ �ناÊΚتحد

. ل اẇبدء بتن¦ȑ¢ «ↂمال ₢ẇتركیب ببیانهات المشتركین ق

�ذه ₢ẇل¤ظة   مھمة  قسم ₢ẇعلاقات ₢ҟẇامةتولى¼Κوحتى   ¨ↂجن بلΚ̄ة  بیانهات  مسح₢ẇتنفↂ»  في   ÊΚلتحد ₢ↂ۷ẇ¯انهي 

.¨ↂالمشتركẇ₢ ¨ بیانهات ₢ẇمشتركی  £ ↂتلخ Ìة كما في صوویتم  متابҟة تن¦، 4.2ة  ر¤̄۷  Éمقترẇ₢ مسح  ومن  «ↂ

لتنفẇ₢ «ↂمسح . ستҟانهة بجھة خارجیة سنوات القادمة مع إمكانهیة ₢10Ãبیانهات المشتركین خلال ال 

¯Κسیر4.1الشҟǑẇالخطɍȑلتحضیرǑ ̄ Ǒلاس٬بدҟǑꞒǑꞒالع
ɍȑالمیكانهیكҟǑꞒلدفعبعداǑلمسبقǑ .
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(DtD)استبیان الزیارات المیدȑنهیة قبل تركیب عداد الدفع ȑلمس₢ẇ 4.1صورة 
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مسح بیانهات الɎشتركین تقریر نهɎوذج 4.2صورة 

¿ȑمال اẇتركیب Ǒحضیر وثائẇ العطاء وسیش۷ل  بҟ̄ ₢لانهتھاء من تنفیذ مسح بↂانهات ₢ẇمشتركẇ ¨ↂلمناطق  ₢ẇمستھدفة ₢لخاصة باẇقطع و₢ẇمواد اللازمة 

ت ₢ẇمراد استبد₢ẇھا ₢ҟẇ¯ادا ȑ¯دوجد₢ول الكمیات للمواد ₢لمطلوبة إعداد على₢ẇتعاون ما بین قسم ₢ↂ۷ẇاه وقسم خدمات ₢لمشتركȑ₢ ¨ↂ¯اد وثائق اẇعطاء

ȑلẇ₢ ǑنتاÁج ₢ẇنھاↂÁة ۷ẇس± بↂانهات  ¨ ¼ بناء·  ↂ۷شتركẇ₢  عدادات یتم ₢لشروعẇ₢ ات ₢للازمة لاستب̄₢لꭍↂ۷واد ₢لمطلوبة واستیفاء كافة التجھẇ₢ استلام ¯ҟوب

با۷ҟẇل .
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فع ₢۷ẇسبق  یتم تنفیذ�ا  ف ¼ بأعمال ȑستبدال العداداↂ¢ما فیما یتعلق   ẇ̄₢ د₢ت₢̄ȑ ¨ شҟبة ₢د₢رة  م  ÅÀ₢شرÂوب ỽقبل مقاول خارج ¨ ویت۷ثل دور ₢۷ẇقاول م

اد  الخارجي باستبدال ȑ¯ادات المشتركↂ¨ ₢لحالیة بҟ¯₢دات ₢لدفع ₢ẇمسبق   ҟ̄ẇ₢ كرت ¨ↂافة  وتسلیم ₢لمشترك¯ إǑẇ تسلیم نهموذج تقریر تركↂب ȑ¯₢د  ؛بلإ

ور�ا -ھة ا۷ẇشرفة ₢ẇتي ب̄ ẇفع ₢لمسبق إلى ا¯ẇ₢مبتقییم تقومΚ̄مقاول  وتقẇتوجیھات واداء اẇ₢ . ۷ل المن¦» ₢¡ وجدتҟẇ₢ Ǒلȑ حةↂ¤® ₢لاجراء₢ت الت

¦ỽ شعبةمرحلة ادخال بیانهات ȑلمشتركین₢ҟẇ¯₢دات ؛تبدأ  ₢ستبدال   وبҟ̄ الانهتھاء من   مات  بیانهات ₢ẇادارةو₢لتي تتم من خلال موظ مشتركↂ¨ في قسم خ̄

 ¨ↂانهات الشامل . المشتركↂلى قاعدة بȑ مشتركینẇ₢  بیانهات ±ↂتصح Ǒẇافة إ¯ ° ب

  ¨۷Æ۷ل فتتҟẇ₢ ۷رحلة الأخیرة منẇ₢ ال متابعة ومراق₢ة  ¢ماɎҟلمناس₢ةأȑ وایجاد الحلول ↂȑل العدادɎҟ  مشتركین ¼ وتبد¢ �»هẇ₢ ¬تي تواجẇ₢ لمشاكلẇ

۷ȑل  ومراقبةبحÊↂ یتوǑẇ موµفو شعبة ادارة بیانهات ₢ẇمشتركین مسؤولیة متابعةبҟ¯ ₢لانهتھاء من مرحلة ادخال بیانهات ₢ẇمشترك۷ẇ₢  ¨ↂرحلة مباشرة· 

ءات ₢۷ẇناسبة ẇلتعامل مع مشاكل  اد₢رة ȑ¯₢دات ₢لدفع ₢لمسبق اتخاذ الاجرا ₢ҟẇ¯ادات والتعامل مع أعطاẇھا المحت۷لة  ¼ في حین یتولى موظفو شҟبة  

₢̄ҟẇ₢.د₢ت

4.2 ꭍفحصھ ¯ ¦ȑوالأمور الو ¨ꭍ¥Ɏلمس©ولین عن الȑ لموظفینȑو ¨ꭍ¥Ɏفصیل الǑ

» الجدول   ¯ فحص¥ꭍ  .  4.1یلخ ¦ Ëҟ ₢لت¦اↂɎل  مع ₢مكانهیة  تفاصΚل الꭍ¥Ɏ¨ والɎوظفین الɎسؤولین عن الꭍ¥Ɏ¨ والأمور الوا والانهتقال إلى تخطي ب

ȑلµ Ǒروẇ₢ Àتركↂب .₢۷ẇرحلة ₢ẇتاↂẇة بناء· 

عن المھام والأمور الواجب فحصھا  . لالمسؤو والقسمتفاصΚل ȑلمھام4.1¦دول 
أمور یجب مراجعتھا و₢لتأكد منھا₢لمسؤول ₢ẇقسم ت¦®ↂل ₢۷ẇھام تسلسل ₢۷ẇھام اẇرↂÁسیة  

طبҟↂة ج۷ع ₢لبↂانهات اللازمة ( 1.1خطة اҟẇمل .1
₢۷ẇنطقة ₢ẇمستھدفة وعدد 

¥ق ₢ẇ¦رↂȑة  فↂھا وعدد ₢ẇمنا
₢ẇمشتركین في المنطقة  

₢لمستھدفة وأوẇویة  
الخ) ₢ẇتركیب ...

تخطیط واد₢رة ₢ẇقسم 
وقسم اↂ۷ẇاه  ₢ẇمشاریع 

وقسم خدمات  
₢لمشتركین. 

 فةعدد ¥ق المستھ̄ ₢ẇمراد  ₢ẇمنا
تبدیل ₢ẇعدادات فیھا . 

  مشتركین في منطقةẇعدد ا
 .Ä ₢ẇقیا

   ختیار المنطقة ذ₢ت الأولویة₢
 Àوالأخذ بعین الاعتبار ظرو

₢لتزود في اↂ۷ẇاه للمنطقة  
₢۷ẇختارة . 

ول زمني لتنفی» خطة  1.2 وضع ج̄
₢ҟẇمل.

قسم تخطیط واد₢رة  
₢ẇمشارΚع وقسم اↂ۷ẇاه  

وقسم خدمات  
₢لمشتركین. 

ẇ عاملة المتوفرةẇ₢ ª¯ Κ¿₢  «تنفی
كل مھ۷ة . 

 لازمẇ₢ د الأیام¯ȑ  لاتمام كل
مھم¬.

 . مھامẇ₢ ¨ↂترابط ما بẇ₢
  كلẇ ۷¤¯دةẇ₢ الفترة الزمنیة

مھ۷ة . 
لأنهشطة ال¤۷لة₢لت¤Æیر 2.1أنهشطة اҟẇلاقات ₢لعامة.  .2

₢لترویجیة. 
وضع خطط تنفیذ أنهشطة  قسم اҟẇلاقات ₢لعامة  

(أنهشطة  ₢ẇعلاقات ₢ẇعامة 
₢ẇعلاقات ₢ẇعامة من خلال 
ȑق̄  وسائل الاعلام ₢لمتاحة و 

الاجت۷اعات العامة مع  
-۷ھور ...إẇخ ).  ẇ₢

نهشطة ₢ẇ¤ملة  ₢ẇبدء بتنفی» 2.3¢
₢لترویجیة. 

قسم ₢ẇعلاقات اẇعامة 

مسح بیانهات  .3
) .CDSالمشتركین(

3.1  ¨ↂ۷شتركẇج۷ع بیانهات ا
.¨ↂↂẇالحا

الحاↂↂẇ¨ بↂانهات ₢ẇمشترك ¨ↂقسم ₢ẇعلاقات اẇعامة 
( اسم اẇمشترك ، رقم ₢ẇھویة ،  

₢شتراك ₢ↂ۷ẇاه ، رقم اẇھاتف  رقم 
، ₢لعنوان ..الخ ) .
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تن¦ↂ» مسح بیانهات ₢لمشتركین   3.2
بلإضافة إلى مسح الزیار₢ت  

.  ẇ₢DTDمنزↂẇة 

اسم اẇمشترك .قسم ₢ẇعلاقات ₢لعامة  
 .مشتركẇ₢ رقم �ویة
 .اهↂ۷ẇرقم اشتر₢ك ا
.©ھاتẇ₢ رقم
 . ỽẇعداد الحاẇموقع ا
ꭍ۷للخدمة . ود موقع الخط ال
  عائق ¢و مانهع یحول ª وجود أ

دون تنفↂ» ₢¿نهشطة .
  تدریب أولي على كیفیة

استخد₢م ȑ¯₢د ₢لدفع المسبق. 
Ãرشادیة  تسلیم الكتیبات ا

فع اẇمسبق ẇ̄₢ ادات¯ҟة بɎ ₢لخا
وتقΚ̄م ₢ẇتوↂ̄¤ات ₢ẇلازمة 

ẇلمشتركین. 
.  إعداد تقریر مسح بیانهات

₢لمشتركین. 
تحدیث بↂانهات ₢لمشتركↂ¨ على 3.3

ẇ₢ شامل. برنهامج
قسم التخطیط واد₢رة 

₢۷ẇشاریع . 
.  لاقات ₢لعامةҟẇتسلیم قسم ا

تقریر مسح بیانهات ₢لمشتركین  
قسم ₢ẇتخطیط وادارة  إلى 

₢ẇمشاریع. 
. تقریر مسح بیانهات  أرشفة

قسم  ₢لمشتركↂ¨ من قبل 
₢لتخطیط واد₢رة ₢لمشاریع . 

  قیام قسم ₢لتخطیط وإد₢رة
بالطلب من قسم  ₢ẇمشاریع 

) ITتكنولوجیا ₢۷ẇعلومات (
 ¨ↂمشتركẇ₢ انهاتↂل بΚ¯ҟبت

ꭍم. إنه ل
تقدیر تكلفة تنفↂ» أنهشطة  4.1اعداد وثائẇ العطاء.4

₢ẇمشروع.
واد₢رة قسم التخطیط 

₢ẇمشاریع  

قسم المشترΚات  

  كمیات ₢لخاص بعداد₢تẇجدول ا
₢ẇ¯فع ₢ẇمسبق (یش۷ل القطع ). 

 عداد₢تẇ₢ وتیرة أعمال تبدیل
ẇكل منطقة . 

اعداد قائمة باسماء  ¨ↂẇ۷قاوẇ₢
₢ẇمؤ�لẇ ¨ↂتنفیذ ¢ȑمال استبدال  

وتركیب ₢ẇعدادات . 
 .مشروعẇ₢ ©ↂẇتقدیر تكا

ẇ₢  Ï¤صول على مو₢فقة 4.2 ₢۷ẇ-ل
 .ª ₢لبلد

د₢ئرة المشتریات  

اللازمة  ₢ȑ¯اد وÌاÁق اẇعطاء  4.3
₢لمسبق  لشراء عداد₢ت الدفع 

₢لقطع ، نهوع ا۷ẇواسↂر (یشمل
. ₢لأخرى)و₢ẇمستھلكات  

قسم التخطیط واد₢رة 
₢ẇمشاریع  

قسم ₢۷ẇشتریات 

 ات¦Ɏ ₢لفنیة. ₢ẇموا
 . معت۷دةẇعطاء اẇ₢ ¹نهماذ

4.4Ã₢ لان عن طرح عطاءȑ  شراء
بق وعطاء  ȑ¯ادات ₢ẇ¯فع ₢ẇمس

₢لتركیب. 

₢ȑÃلان ȑ¨ ¥رح عطاء شراء  قسم اҟẇلاقات ₢لعامة  
عبر ȑ¯ادات ₢ẇ¯فع ₢ẇمسبق 

وسائل الإعلام ₢ẇمختلفة . 
تنفیذ عطاء شراء ȑ¯ادات اẇ¯فع  4.5

₢ẇمسبق. 
دائرة المشتریات وقسم  

₢لتخطیط واد₢رة  
₢۷ẇشاریع . 

 عطاء. تقییمẇ₢ وثائق
  موردینẇلتفاوض مع ا₢

₢ẇمرشحیین . 
 .طاءҟẇ₢ ترسیة

تنفی» عطاء تركیب عدادات   4.6
₢ẇدفع ₢۷ẇسبق. 

دائرة المشتریات وقسم  
₢لتخطیط واد₢رة  

₢۷ẇشاریع . 

 .عطاءẇ₢ تقییم وثائق
  موردینẇلتفاوض مع ا₢

₢ẇمرشحیین . 
 .طاءҟẇ₢ ترسیة
  تعدیل خطة تنفیذ تركیب

إن ₢ẇ¯فع ₢لمسبق (ȑ¯ادات 
.لزم )
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ك۷یة وجودة ȑ¯₢دات  مҟاینة 4.7
₢ẇموردة. ₢ẇ¯فع ₢ẇمسبق 

دائرة المشتریات وقسم  
₢لتخطیط واد₢رة  

ومستودع  ₢لمشاریع
  Àاه و₢لصرↂ۷ẇد₢ئرة ا

ỽ¤®ẇ₢ .

  معاینة عداد₢ت ₢لدفع المسبق
₢لمستل۷ة من حیث توافقھا مع  

Ɏ¦ات الفنیة ₢۷ẇطلوبة  ₢ ẇموا
₢لمت¦ق علیھا . والكمیة 

تي تم  ادخال بیانهẇمواد اẇ₢ ات
شر₢Áھا إلى قائمة جرد

₢ẇمستودع. 
ادخال بیانهات المشتركین إȑ5.1   Ǒẇدخꭍل ȑلبیانهات  .5

برنهامج الدفع ₢۷ẇسبق. 
شعبة ادارة ȑ̄₢دات  

₢ẇ¯فع ₢ẇمسبق 
  Ǒẇادخال بیانهات المشتركین إ

برنهامج الدفع ₢۷ẇسبق. 

عداد₢ت ₢لدفع  بطاقات تعریف  5.2
وتسلی۷ھا إ۷ẇ₢ Ǒẇقاول  ₢لمسبق 

ȑلى  لیقوم بتوزیҟھا 
₢لمشتركین. 

شعبة ادارة ȑ̄₢دات  
. ₢لدفع ₢لمسبق

 دفع  بطاقات اعدادẇدات ا₢¯ȑ
₢لمسبق من خلال تعری¦ھا  

.¨ↂ۷شتركẇببیانهات ا

ȑستبدال عداداↂ المشتركین   .6
  ỽلحالیة بعدادات الدفȑ

.ẇ₢سɎال

₢ẇعدادات ₢ẇحاↂẇة ₢ستبدال  6.1
بҟ¯₢دات ₢لدفع ₢۷ẇسبق. 

₢ẇمقاول و قسم خدمات  
₢ẇمشتركین وقسم  

₢ↂ۷ẇاه . 

 البو₢بة Ï  Gateاغلاق محب
valve  مركب على شبكةẇ₢

توزیع ا۷ẇیاه . 
  یةẇاه الحاↂ۷ẇستبد₢ل عداد₢ت ا₢

بҟ¯₢دات ₢لدفع ₢۷ẇسبق. 
  ۷قاولẇ₢ على اداء À₢شرÃ₢

الخارجي. 
. خارجي.داء ¢تقییمẇ₢ مقاولẇ₢

عداد₢ت ₢لدفع  بطاقات توزیع 6.2
₢ẇمسبق. 

₢ẇمقاول و قسم خدمات  
₢ẇمشتركین وقسم  

₢ↂ۷ẇاه . 

 عداد₢ت ₢لدفع  بطاقات توزیع
₢لمسبق ẇلمشتركین. 

₢ẇمرحلة ₢لثانهیة من مسح  6.3
. )DTD₢لزیارات ا۷ẇنزلیة (

ẇلمشتركین  تقدیم ₢ẇتوجیھات  . قسم ₢ẇعلاقات الҟامة
حول كیفیة ₢ẇتعامل مع ȑ¯₢د  

₢ẇدفع ₢۷ẇسبق. 
قسم اẇمیاه وقسم  ₢لبدء بتزوید ₢۷ẇیاه.  6.4

خدمات المشتركین. 
) بوابةẇ₢ فتح محبسgate 

valves(
تقدیم نهموذج تقریر تركیب   6.5

ȑ¯ادات ₢ẇ¯فع ₢ẇمسبق إلى قسم  
₢لتخطیط واد₢رة ₢ẇمشاریع. 

قسم خدمات ₢لمشتركین  
₢لتخطیط واد₢رة وقسم 

₢ẇمشاریع. 

  اد نهموذج تقریر تركیب¯ȑ₢
¨ قÒبل   فع ₢۷ẇسبق م ẇ̄₢ د₢ت₢̄ȑ

₢ẇمقاول.
  ھة- ẇ₢ بلÒق ¨ تقↂↂم ₢د₢ء ₢۷ẇقاول م

₢لمشرفة . 
 على ¨ↂمشتركẇ₢ بیانهات £ تلخی

¨ قÒبل قسم  برنهامج ₢لاكسل م
₢لتخطیط واد₢رة ₢ẇمشاریع. 

 تركیب عداد₢ت  أرشفة تقاریر
¨ قÒبل قسم   فع ₢۷ẇسبق م ẇ̄₢

₢لتخطیط واد₢رة  
₢ẇمشاریع .( Κرجى الرجوع إلى  

) . Ɏ3.2ورة 

ꭍɎҟȑل الرقꭍبة ومتابعة حل  .7
مشاكل ȑلعدȑد. 

شعبة ادارة ȑ̄₢دات  . استھلاك ₢ẇمشتركↂ¨مر₢قبة 7.1
₢لمتابعة الیومیة لاستھلاك  . ₢لدفع ₢لمسبق

وملاحظة  ₢ẇمشتركین من المیاه 
قↂم الاستھلاكات ↂ³ر الطبیҟیة .

إ ´ £  بلا ₢ẇموظف ₢ẇمخت
£ ₢ҟẇ¯₢دات ȑ¨ قیم   بمتابعة فح

₢لاستھلاك ↂ³ر الطبیҟیة ₢¡  
وجدت .

اد تقریر سنوي باستھلاك  إ¯ȑ
₢لمشتركین من اẇمیاه. 

 ر قسمΚ̄م التقریر إلى مↂتسل
مات اẇمشتركین .  خ̄

₢ҟẇمل على حل مشاكل ȑ¯₢د  7.2
₢ẇمیاه. 

شعبة ادارة ȑ̄₢دات  
₢ẇدفع ₢۷ẇسبق. 

مناسبة لحل إẇتخاذ الاجراء₢ت ا
ȑنھا وفقا·  اكل₢ẇمش ₢۷ẇبل¶ 

 . £ لتعلیمات ₢لشخص ₢۷ẇخت



19

إ  £ یجاد سبب اẇمشكلة وفح
₢لقراءات ₢ẇ®فریة .

  ꭍ ¨ مرك ة م ȑ̄ ¥لب ₢۷ẇسا
₢ẇ®یانهة اẇتابع للشركة ₢ẇموردة

.₢¡ لزم
 مل علىҟẇ₢۷شكلة  إẇ یجاد حل

 ꭍ ₢ҟẇ¯₢د بالتعاون مع مرك
صیانهة الشركة اẇموردة .

مناسبة لحل إẇتخاذ الاجراء₢ت ا
₢لمشتركین .¸ شكاو

 .¯ Κ۷الخ ȑاد مشترك الدفصل الفص₢ↂ ꭍ ꭍ. واجراءات نهقل مكان عداد فع المسب اẇ₢Ǒع اǑمسب
ꭍ فصȑ اشتɎاك 5.1 ꭍ.الدفع اǑمسب ونهقΚ ȑكان ↂداد اǑ₢فع المسب

®ل ȑ¯₢د مشترك  Κتم   -۷ھور  ₢لدفع ₢ẇمسبق بẇ₢ ¯ҟموافقة  على طلب فصل الاشتراكف ẇ₢ مات ꭍ خ̄ م إǑẇ مرك م  ، ₢Ó۷ẇق̄ ȑ̄ ỽ حال  وҟΚتبر₢ẇطلب لاǺ ف

فع ₢۷ẇسبق   ẇ̄₢ د₢̄ȑ  ¡ ȑلↂ¬ . ¢ما ف۷ↂا Κتҟلق بنقل مكا ¡ ₢قامة ₢۷ẇشترك  ₢۷ẇو₢فقة  ȑلǑ مكا  ỽت۷̄ بشكل ¢ساسҟↂادة·  و¼  فȑ  د₢̄ҟẇ₢ م ¥لب نهقلΚ̄تم تقΚ  عند انهتقال

₢Κ۷̄ẇنة نهفسھا .ترك إلى مكان آخر في₢ẇمش

ꭍ.جراءات اɎǑئیسیة لفصل اشتراك ال₢فع تفصیل الا 5.2  المسب

£ ₢لجدول فع ₢لمسبق ₢ẇرئیسیة ẇ¦®ل اشتر₢ك تسلسل الاجراء₢ت 5.1.یلخ ẇ̄₢

ↂ ꭍ₢اد اشتɎاك اجراءات فصل 5.1ج₢ول  الدفع اǑمسب
تسلسل الاجراءات 

الرئیسیة  
الأΚور الواجب التحقق Κنھ۷ اǑمسؤوǑة  الأقسامتفاصیل الاجراءات اɎǑئیسیة  

1.  ȑطلب فص
الاشتراك . 

¹ ¥لب فصل ₢لاشتراك   1.1 تҟبئة نهموذ
وارساẇ¬ إلى شҟبة ادارة بیانهات  

₢لمشتركین. 

مثل ₢سم  مركز خدمات ₢ẇ-۷ھور اللازمة  ẇ₢ ¹بیانهات  ₢در₢
رقم   و  رقم ₢لھویة  و  ₢لمشترك 

₢لھاتف والعنوان ..إلخ . 

₢لطلب  ₢لتحقق من بیانهات   1.2
ومҟلومات المشتركین. 

₢لتأك̄ من رقم اشتراك ₢۷ẇیاه ورقم  دارة بیانهات ₢ẇمشتركↂ¨ إشعبة 
¥لب   وتاریخ  �ویة ₢ẇمشترك 

فصل ₢لاشتراك. 

دارة بↂانهات ₢لمشتركↂ¨إشعبة ₢لاشتراك.¢ȑمال فصل₢ẇبدء بتنفی»  1.3

2.   ȑصẇ أعمال
الاشتɎاك  

حضار بↂانهات ₢ẇمشتركین من إ 2.1
.GISبرنهامج الدفع ₢۷ẇسبق وال 

دارة بیانهات ₢ẇمشتركↂ¨ إشعبة 
و قسم التخطیط واد₢رة  

₢۷ẇشاریع . 

 . لومات المشتركҟم
. مشتركẇمكان اقامة ا
 .۷لҟẇوقت ا
 . اد¯ҟẇ₢ رقم

فع ₢لمسبق إ2.2 ¯ع  زالة عداد ال̄ وو
سدة على نهھایة الخط.

₢لدفع دارة ȑ̄₢دات إشعبة 
₢ẇمسبق. 

 .د₢̄ҟẇرقم ا £ فح
 . اد¯ҟẇ₢ ۷لȑ فحص ك¦اءة
  ة على نهھایة الخط ¯ع س̄ و

₢ꭍ۷ẇود للخدمة . 
  ¥ ۷ҟل . صورة لمكان ₢ẇ₢لتقا
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عداد تقریر فصل عداد ₢لدفع  إ 3.1اǑمكتبیة.الأↂمال  .3
₢ẇمسبق. 

د₢رة إقسم ₢لتخطↂط و
₢۷ẇشاریع . 

عداد تقریر فصل عداد ₢لدفع  إ
₢ẇمسبق. 

 .أرشفة ₢لتقریر
3.2 § ẇ ꭍفحو اد ↂẇتم  ₢لتجھی ҟ̄ẇ₢ دقة

¨ قÒبل ₢۷ẇورد. تنفیذ�ا  م
دارة ȑ̄₢دات ₢لدفع إشعبة 

₢ẇمسبق. 
 اد باستخدام¯ҟẇ₢ تنفیذ فحص دقة

ماكنة فحص ₢ẇعداد ا۷ẇ¤۷وẇة.
 زمẇ ₢مال الصیانهة إذȑ¢ «ↂلب تنف¥

الأمر.
تحÊΚ̄ بↂانهات ₢لمشتركↂ¨ على  3.3

₢۷ẇسبق. برنهامج الدفع 
شҟبة ادارة ȑ̄₢دات ₢لدفع 

₢۷ẇسبق وشҟبة اد₢رة 
 على ¨ↂانهات ₢لمشتركↂب ÊΚ̄تح

وفقا· ẇتقرΚر  برنهامج الدفع ₢لمسبق
. فصل ȑ¯اد الدفع ₢لمسبق

فع ₢۷ẇسبق ₢لتي  ₢ستلام عدادات3.4 ẇ̄₢
₢ẇمورد.قبلمنتم فح®ھا 

د₢رة ȑ̄₢د ₢لدفع المسبق  إشعبة 
₢ẇمیاه و مΚ̄ر مستودع د₢Áرة  
.ỽ¤ ®ẇ₢ Àر®ẇوا

 Ǒẇر المستودع إΚ̄توجی¬ م
تخزین عدادات ₢ↂ۷ẇاه ₢ẇتي تم 

.صیانهتھا
 ¬توجی  Àمستودع إلى حذẇ₢ مدیر

أرقام ₢ẇعدادات ₢ẇتي لم یتم 
من قائمة جرد  صیانهتھا 

₢ẇموجودات .  

الدفع اǑمسبق. Ǒنقل عداداتتفصیȑ الاجراءات اɎǑئیسیة  5.3 

ول . -̄ẇلخص اΚ5.2  فع ₢لمسبق  .لنقل عداد تسلسل الاجراء₢ت  الرئیسیة ẇ̄₢

₢لدفع المسبق  .ẇنقل ȑ¯ادتسلسل ₢لاجراء₢ت  ₢لرئↂسیة 5.2
الأمور الواجب التحقق منھا₢ẇمسؤولة  ₢¿قسامتفاصیل ₢لاجراءات الرئیسیة  تسلسل الاجراء₢ت ₢لرئیسیة 

¹ ¥لب نهقل ₢ҟẇ¯₢د   1.1طلب نهقȑ الع₢اد ..1 تҟبئة نهموذ
دارة بیانهات  إرساẇ¬ إلى شҟبة إو

₢لمشتركین. 

¦ Ïمركز خدمات ₢ẇ-۷ھور ®ل  إنه جراءات ف
الاشتراك . 

₢لتحقق من بیانهات ₢لطلب   1.2
ومҟلومات المشتركین. 

رقم الھویة . دارة بیانهات ₢ẇمشتركↂ¨.إشعبة 
 . ۷یاهẇرقم اشتر₢ك ا
  د₢¯ȑ تركیبẇ ¯Κ¯-ẇ₢ ۷وقعẇ₢

الدفع ₢۷ẇسبق. 
شعبة ادارة بیانهات ₢ẇمشتركẇ₢.¨ↂبدء بتنفȑ¢ «ↂمال نهقل اҟẇ¯اد. 1.3

مسح الҟحص اҟǑني.2
Ǒموقع تركیب العداد. 

 .عداد والتأك̄ من ملائمت¬ فنیا للتركیبẇ₢ لتركیب Κ̄-̄ẇ₢ موقعẇ₢ ھدف إلى فحصΚ ỽẇتنفیذ مسح ¢و
 ملȑ ك¦اءة £ ȑ¯₢د الدفع ₢۷ẇسبق. فح
 .زم ₢¿مرẇ مسبق ₢لحالي بعداد جدی̄ إذاẇ₢ فع¯ẇلب استبد₢ل عداد ا¥

° نهقلΚتم تنف «ↂالاشتراك . ل نهقلأعما .3 ẇ ·۷»كورة سابقا·. ₢لاشتر₢ك وفقاẇ₢ جر₢ء₢ت

£ ₢لفني ۷ẇكان تركیب ₢ẇعداد.أعمال التركیب. .4 ¤¦ẇتنفیذ مسح ا

جراء₢ت المتبҟة عن̄ ف®ل الاشتراك. تباع نهفس ₢Ãإالأعمال اǑمكتبیة . .5
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الفصل السادس. المحاور الرئیسیة لأعمال تركیب ↂ₢اد الدفع المسبق.
الخطوات التحضیریة لعملیة التركیب. 6.1

وتوابعھ.  الدفع اǑمسبقↂ₢اد 6.1.1

ب̄₢ẇ¬ ¼ لا ب̄   ȑ̄₢د ₢ẇ¯فع ₢۷ẇسبق ¢و ₢ست تركↂب   ¨ ↂ۷شتركẇ₢ قسم خ¯مات  ỽ ¨ فن م ما ÓΚطلب  قطع  ȑن̄ تركↂب   ¨ م ¨ ₢ẇتÎك̄  م  ¬ẇ

 Ã كẇوذ اه  ®ورة ¢دنه ẇ₢ ỽ ¯± ف مو �و  ك۷ا  ®¤ȑ  .±ↂ̄₢د₢ت ₢ẇ¯فع ₢۷ẇسبق  ẇ₢ شكلẇا ۷ȑلↂة ₢ẇتركↂب ب ت۷ام 

ꭍ وتوابعھ .  6.1صورة  اǑطریقة الصحیحة Ǒتركیب عداد اǑ₢فع المسب

  ¨ ↂ۷شتركẇ₢ مات ỽ قسم خ̄ ȑلǑ فن ¸ ₢ẇلازمة ẇتركↂب¬ م½ل  إΚتوجب  فع ₢۷ẇسبق و₢ẇقطع ₢Ôẇخر ẇ̄₢ د₢̄ȑ Ï عدد( حÆار  مع مراعاة  ¼ )  1) ورداد ȑ¯د(2محاب

®¤ỽ  تباع ₢Ãإ ẇ₢اه وↂ۷ẇ₢ ۷تبعة في مستودع دائرةẇ₢ ع قطعجر₢ءات ₢لرسمیةↂمان تجمÆẇ د ₢لدفع ₢لمسبق بالشكل ₢لملائم .وذلك₢¯ȑ  لى فنيȑ كما یجب 

 ¨ↂتسجیل في شعبة إقسم خدمات ₢لمشتركẇمسؤول ا ´ ȑ¨ إبلا  ¨ ₢لتي تم تركیبھا. عدد اẇعداداتد₢رة بↂانهات ₢ẇمشتركی

والمواد اǑلازمة لأعم۷ل التركیب.الأدوات  6.1.2 

ȑ̄₢د  Κتوجب على فني قسم خدمات ₢ ، بҟ¯ ₢لانهتھاء من تجↂ۷ع قطع ₢ẇعداد  ¨ ت¤ↂÆر ₢۷ẇو₢د ₢ẇلازمة ẇشبك  ↂ۷شتركẇ۷زودẇ₢ ۷سبق  مع  ₢لخطẇ₢ لخدمة  ₢لدفع

ȑاẇ₢ ỽẇك½افة  ((قطع ، مو₢سↂر  ₢لمیاه   ¨ ↂلↂÌ₢ ỽẇكتایل/بو ẇ̄₢ ملیة ₢لتركیب).)مواسیرȑ ۷ȑلیة ،وغیر�ا من ₢۷ẇواد اللازمة لاتمام   ¨ȑ كما Κقوم ₢لمسؤول 

-۷ع بیانهات ₢۷ẇشترك مثل ₢لاسم ₢لرباعي ورقم الھویة ₢ẇتركیب  ..إلخ.والعنوان ب

العداد. تركیب Κوقع 6.2

من   فعاↂẇة ₢ẇتركیب وذلك  على  بشكل كبیر  تؤثر  أحد ₢¿مور ₢لرئیسↂة ₢ẇتي  مكان تركیب ₢ẇعداد  تحدی̄  إǑẇ  ویعتبر  الصیانهة و₢ẇوصول  حیث سھوẇة 

¯ع ₢۷ẇوقع  ₢ẇعداد .فتتراوح طرق تركیب ₢ҟẇ¯₢د ما بین ₢لتركیب ₢¿فقي واҟẇمودي   ẇ ỽو ȑلǑ تقΚ̄ر ₢ẇطاقم ₢ẇ¦ن Κ ỽتم ₢ختↂار�ا بناء·  ¹حاẇةوو₢ẇت مخر

Ɏورة خط الخدمة  ²ھر في  . 6.2و 6.1ومن ا۷ẇفضل تركیب عداد اẇ¯فع ₢لمسبق كما ی
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Self tapping ferrule strap

Distiribution line
(HDPE, Steel pipe, or Ductile)

Service Pipe
(20mm or 25mm, PE)

Ground level

Public -Private boundary

PrivateMunicipality

 ȑكỽǑسقط ج۷نهبي لخط توزیع6.1اΚ المیاه ¢Ǒ£ اد المیا¡ المنزلي. وصولا₢ↂ

Ground level
Ground level

Existing Service Pipe

Check Valve DN20mm

Ball Valve DN20mmBall Valve DN20mm
T-Pipe 25 x 25 x 20

Elbow DN20mm

20
0

GIP DN20mm
L=8cm including threads

GIP DN20mm
L=8cm including threads

Reducer  20mm x 15mm

Existing Service Pipe

A-A Section B-B Section

B

A

A

B

 ȑكỽǑ6.2ا ꭍ . اǑسكنیةللشققاǑتركیب الأȑ¥Κ لعدادات اẇ₢Ǒع المسب

Ɏة لحالات الصعبة  الكثیر من ₢ومع ذلك ، وفي كثیر من الأحیان سیو₢جھ ₢لطاقم ₢لفني   التي تتҟلق ب۷كان التركیب وسھولة ₢لوصول إلى ₢ẇعداد وخا

²ھر .  و₢ẇمنزↂẇةفỽ ₢لشققعند اẇتركیب  Óصور تẇ₢6.4تي مثالا6.5وẇصعبة اẇ₢ الات¤ẇ₢ Ë ҟموقع ¡ على بẇني في ا¦ẇواجھھا ₢لطاقم ا.

اد6.4تسلط ₢ẇ®ورة  ف ҟ̄ẇ₢ ۷ناسبة لتركیبẇ₢ ضوء على حالة عدم توفر ₢لمساحةẇ₢  رغم من ذلكẇاد  تركیبتم  ¼ فبا¯ҟẇ₢  ỽ ȑلǑ ما رÈه ₢ẇطاقم ₢ẇ¦ن بناء· 

مناسبا·.

²ھر ₢ẇ®ورة   Óت ،  ¸ ¨ نهاحↂة ¢خر º، طریقة6.5وم º مستوى سطح ₢لأرضتثبی اد تح ҟ̄ẇ₢یانهة تتطلب®ẇ₢ ۷لیةȑ ₢ҟẇ¯₢د فوق  بↂركت¼باẇرغم ₢¡ 

Ð .مستوى سطح ₢لأر
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¦. طریقة التركیب 6.2صورة  العمود طریقة التركیب الأفقي.6.3صورة 

ỽقق 6.4صورة . Ǒ۷سكنیة تركیب عدادات دفع مسبق Ǒل § 6.5صورة  ¨ الأر ꭍ تحت مستو تركیب عداد ال₢فع اǑمسب

ꭍ.6.6صورة  ↂ₢م وجود Κكان لتركیب عدادات اǑ₢فع المسب ꭍ في 6.7صورة  ªة تركیب عدادات الدفع المسب »یقة .مسا

ỽ  ف.في ₢ẇموقعأسو¢ حالات ₢ẇتركیب ₢ẇتي واجھھا ₢لطاقم ₢ẇ¦ني.  6.7و₢ẇ®ورة  ẇ₢6.6®ورة  وتمثل ȑ¨ فتحة  ẇ₢6.6®ورة  ¦ كان مكان ₢ẇتركیب عبارة 

نهقل ₢ẇوصلات ₢ẇبلاستیكیة بҟ̄  یب ȑ¯₢دات الدفع ₢ẇمسبق ₢لمطلوبة ؛لذلك كان �ناك حاجة إǑẇ  كافیة لتركمجوفة في ₢ẇ-̄₢ر ولم Κكن �نالك مساحة  

ꭍ₢¡  یراسو₢ẇ₢/۷ẇوصلات  تم ثني ¢و ẇ©  ب¤Êↂ ، تم تركیب عداد₢ت ₢ẇدفع ₢ẇمسبق بصعوبة كبیرة6.7في حاẇة ₢ẇصورة  ¢ما.  ₢ҟẇ¯اد إلى خ الخارجة 

ↂẇꭍة إلى مكان مناسب Æẇمان تركیب ₢ẇعداد بالشكل ₢ↂ¤®ẇ±. المشترك  Ɏلة ₢ẇمن بلإضافة إلى نهقل الو
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. الفصل السابع. استحداث محطات الشحن

جنی¬.) في Κ₢ینة ΚVending Stationsراحل ا®تحداث محطات الشحن ( 7.1

  Κ̄۷الشحن (ی ẇفیر محطاↂꭍVS(  ً₢ضروری  ًҟرɎھمأꭍҟشحن عداد ǑɎ Ǒỽولتحقیق ؛ لتمكین المشترك

الإ تم  الھدف  في�ذا  محط₢ҟ ẇلشحن  استحداث  على  على ҟلمشتركتفاق  یسھل  Ǒỽ الأɎ₢كن ҟلتي 

یة  محلاҟ ẇلسوبرماركتأ)  الوصول إلیھا وعلیھ تم اختیار فتعتم̄  ؛  ب) Ɏك₢ꭍب ҟلجب₢یة ҟلت₢بΚة للبل̄

فع ҟلمسبق في  عداد ỽɎبط₢قةعملیة شحن  ¤ في  PALPAYعلى  £¢₢¡  محلاẇ السوبرماركت₢ه ҟل̄

 Ǒỽ¥.ًҟ̄فع £ق یة ǑɎ خلال ҟل̄ یتم شح¦ھ₢ في Ɏك₢ꭍب ҟلبل̄

مع¤ ꭍم  2021تشرین ҟلثانهيوصولا إلى   لتقدیم خدمة شحن محلات سوبرماركت  ҟ10لتΚ₢ق̄ 

ẇشتركي  بطاقاɎلمسبقҟ فع ال̄  ẇھ₢  عداداΚقҟↂɎ لملا©مة  ًҟر¢£Ǒỽللمشترك بالاضافة .وقربھا 

یة  تيمحطل یة شحↂΚꭍ Ǒد Ɏلكỽتھ₢ للبل̄ ҟↂªقم ҟلبل̄ ỽ¬ȑلھ₢ ǑɎ ق»بل  ꭍ م  ویتمꭍ ̄زیعھا كالتاليوقↂꭍ1  في

انهي في دҟئرة المیاه والصرف ҟلصحي. جبایة البلدیةمكتب  في وسط المدی¦ة وال̈

اث محطات الشحن7.1یↂضح ҟلشكل  . تسلسل ҟلاجراءҟ ẇҟلرئیسیة لاستح̄

  Ǒحȑ ³رور°  ҟستحҟ̄ث Ɏحط₢ҟ ẇل ل  ًҟو£¢ر  ǑɎ ̄ب °تیار¯ا  §  وا المناسبة  السوبرماركت  ´ البحث Κ ¬ↂحلات  ȑتر وصↂل ҟلم سھↂلة  على  ب¦²ً₢ 

دارة عدادҟ ẇلدفع  إقم شعبة ؛ یتولى طاعدادҟ ẇҟلدفع ҟلمسبقبطاق₢ẇ وقبↂلھا لتقدیم خدɎة شحǑ یجاد محلات ҟلسوبرماركت المناسبة إوفي ¥ال .إلیھا 

في قسم خدҟ ẇ₢ɎلمشتركɎ Ǒỽھمة   بقارئ  تزویدالمسبق  یم  ҟلمسبقعداد ҟلدفع  بطاق₢ẇ  محلات ҟلسوبرماركت ҟلمختار°  وتق̄ الشحن   ¸Ɏبرنها بیت  وت̈

¹ ¤ لتشغیل ҟلبرنهاҟ¸Ɏلتدریبات اللازمة ما بالنسبة لاستحداث محطاҟ ẇلشحن في Ɏكاتب البلدیة فلا ب̄ ↂꭍ ǑɎفیر الأↂɎر التالیة :  أ..أل

1 (  °² وتثبیت برنهاҟ ̧Ɏلشحن .)ҟلبطاقةↂꭍفیر وحدات محطة الشحن ( كمبیوتروطابعة ووحد° قرا

ꭍ¯ریب طↂاقم البلدیة على كیفیة ȑꭍ¬یل محطة الشحن . ) 2

۷ỽكلومتابعة عملیة اỽǑحن  تبدأ أعمال   ²ة اǑم Ǒ۷² من تركیب محطات الشحن(مع ) في الأɎ₢كن المختارة .VSبҟ Κ̄§نهتھا

Κنھ۷. تفصیل الاجراءات والطواقم اǑمسؤوǑة والأمور التي یجب التأك₢   7.2

ول  جرҟ ẇҟ²ҟلرئیسỽة لاستحدҟث محط₢ҟ ẇلشحن . تفاصیل الإ7.1یشرح الج̄

ꭍسلسل ҟ§®رҟ ẇҟ²ҟلر©ỽسỽة §ستحҟ̄ث  ҟ7.1لشكل 

  Ǒحȑ Ɏحط₢ҟ ẇل
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جراءات الرئیسیة والطواقم اǑمسؤولة والأمور اǑواجب التحقق Κنھا . تفصیل ا7.1µج₢ول 
الأمور الواجب التحقق منھاҟلمسؤولة  ҟلأقسامتفاصیل ҟلاجراءات الرئیسیة  تسلسل ا§®رҟ ẇҟ²ҟلرئیسیة 

اǑسوبɎماركت  یجاد Κحلات£ .1
اǑمناسبة. 

یجاد محلات ҟلسوبرماركت  إ 1.1
ҟلمناسبة. 

ادҟ ẇҟلدفع  °دارإشعبة  ع̄
 ẇ₢Ɏلمسبق في قسم خدҟ

ҟلمشتركین .

ل . إↂكانهیة الوصɎ
 ³ل ꭍقدیم توصیة بأف

محلات السوبرماركت  
لتقدیم خدمة ҟلشحن . 

Pal Payب₢لتوصیة. ҟلقرارҟ ẇҟلخاصة  1.2

ỽحن. استحداث محط۷ت  .2 - لҟلف¦ỽةفحص المواصفات 2.1ال جھا
ҟلكمبیوتر في محل  

وҟمكانهیة توظیفھ  السوبرماركت
ҟلشحن. ع¦¯ استحدҟث محطة  

شعبة ادҟرعدادҟ ẇҟلدفع  
ҟلمسبق 

  الف¦یة ẇ₢صفҟلموҟ  ½ فح
لجھاز ҟلكمبیوتر في محل  

ҟلسوبرماركت وɎҟك₢£ỽة  
ↂꭍظیفھ عند استحداث  

محطة الشحن   
فع المسبق£¢₢¡ꭍ¨بیت  2.2 شعبة ادҟرعدادҟ ẇҟلدفع  . ال̄

ҟلمسبق 
تزوید محل السوبرماركت

إلخ.ҟلكرت...بوحدة قارئ 
.  لدفعҟ ̧Ɏتثبیت برنها

ҟلمسبق. 
فع  2.3 ¿ برنهامح ال̄ Ɏورد عدادҟ ẇҟلدفع  المسبق.ꭍعری

ҟلمسبق. 
  لدفعҟ ¸Ɏ₢£عمل بر ǑɎ لتأكدҟ

ҟلمسبق. 
Ɏورد عدادҟ ẇҟلدفع  تدریب الموظفین.  2.4

او شعبة ادار°  /ҟلمسبق و
عدادẇҟ الدفع المسبق.

ỽاكل.  .3 متابعة استھلاكاҟ ẇلمشتركین  3.1المتابعة ومعالجة الم
 ǑɎ .لمیاهҟ

  ẇҟدҟشعبة ادارة عد
الدفع ҟلمسبق. 

 Àة الیومیة لمبالΚلمتابҟ
ȑحن  ҟلشحن وملا¥¢ة قỽم ҟل

غیر الطبیΚیة . 
  ẇ§الإبلاغ عن الحا

ҟلمشكوك فیھا للطↂاقم 
ҟلمسؤولة. 

3.2  ² ҟلجة المشاكل المتعلقة بأد₢ΚɎ
ҟلشحن. محطة 

  ẇҟدҟشعبة ادارة عد
الدفع ҟلمسبق. 

 قیام الطواقم المختصة
سبة  ₢ҟ Ã₢·ꭍ§جرҟ ẇҟ²ҟلمن₢ب

ǑɎ قبل  لمΚ₢لجة المشاكل 
ҟلطواقم المختصة . 

ت¥بیت Κحطة الشحن .1-5صورة  ỽحن. ت₢ریب ال2-5صورة على ا®تخدام محطة ال
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). Gatewaysالثامن. تركیب اللواقط الھوائیة (الفصل 
).Gatewaysتركیب اللواقط الھوائیة ( 8.1

تسلسل خطواẇ تركیب اللوҟقط الھҟↂ©یة. 8.1یↂضح ҟلشكل 

 ǑɎ تركیب اللواقط الھوائیة وكخطوة أولیة ؛لا بدǑ والتي ایج۷د الأماكن المناسبة

یجب أن تمتاز بعلو ǑỽΚɎ وخلو المنطقة ҟ ǑɎلↂΚائق والموҟ£ع التي تمنع ꭍ ǑɎ¬طیة 

Ǒỽلمشتركҟ ẇҟع عدادɎҟↂلجҟ ÄÃÅة على مỽ©لھواҟ ركیب اللواقطꭍ ºҟوعلیھ تم اقتر

وأسطح ҟلΚمارẇҟ السكنیة. 

§ مع اҟǑحص المسح تنفی¶ وع¦¯ ҟختیار ҟلموҟقع المناسبة یتم. ҟني للموقع واǑتفاو

¯ول على ҟↂɎفقتھ لاست·¯ҟ ¡ҟلمكان ؛ ولا بد أن تتↂفر الأↂɎر التالیة  Ǒ۷Κ· المكان للح

̄¯ر ꭍوفر)2) ارتفاع مناسب وخلҟ ↂلمنطقة ǑɎ العↂائق و1في الموقع ҟلمختار  Ɏ

. الكھربائیةللطاقة

ҟↂɎ قم الفنیة وبمجردҟↂة  تتوجھ الطỽ©ҟↂقط الھҟↂفقة مالك المكان على تركیب الل

¯ة للمكان ½  ؛ ҟلمخت قҟ °ↂلإشارة المرسلة ǑɎ لتركیب اللواقط الھỽ©ҟↂة وفح

 Ǒỽالمشترك ẇҟلدفع المسبق المركبة في المنطقة وظعدادҟ ẇҟوفي ¥₢ل تم التعرف على جمیع عداد ẇ₢Ɏكتب خدɎ ھور�ا على جھاز الكمبیوتر في

 Ǒỽھا المشتركꭍ₢£₢ỽة  واستقبال بỽ©ҟلھوҟ قطҟↂل دون تمكن اللↂل العكس فلا ب̄ من وجود ع₢©ق یح¯ ¥ ҟÃҟ ₢Ɏة أỽ©ҟفھذا یدل على كفا²° عمل اللواقط الھو

شارات المرسلة ǑɎ عدادẇҟ الدفع المسبق.ҟ ǑɎلتقاط جمیع الإ

ȑكل  .8.2و 8.1لↂاقط �ↂائیة على ҟ ÄÃÅɎلمسا®¯ وأسطح الΚمارات السكنỽة كما �و �و ↂɎضح في صↂرة 3تم تركیبوحتى �ذه اللح¢ة  وب

أساسي یجب تركیب اللواقط الھوائیة في أɎ₢كن ذات ارتفاع مناسب .

ول  ). Gatewaysمراحل تركیب اللوҟقط الھҟↂئیة( 8.1یلخص الج̄

المسؤوǑة والأΚور اǑواجب اǑتΚ ₢Κ³نھا .والأقسامتفصیȑ الاجراءات 8.1ج₢ول 
الأمور الواجب التحقق منھاҟلمسؤولة  ҟلأقسامتفاصیل ҟلاجراءات الرئیسیة  تسلسل ا§®رҟ ẇҟ²ҟلرئیسیة 

°تیار Κوقع  .1 ا
التركیب.

ҟلبحث عن الأماكن ҟلمناسبة   1.1
الھوҟ©یة.  لتركیب اللواقط 

ҟدẇҟ  دҟر° عدإشعبة 
الدفع ҟلمسبق. 

 .لمرتفعةҟ ẇمارات أو البنایاΚلҟ
 . ҟ ÄÃÅɎلمساج̄

الفحص اҟǑني لموقع  . 2
  § التركیب والتفاو

مع Κالك اǑمكان  
للحصول على  

مواẇقتھ. 

ҟلتفاوض Ɏع Ɏ₢لك المكان لتركیب 2.1
ҟلھҟↂئیة على أسطح  لواقط ҟل

 . ҟلبنایات أو ÄÃÅɎ المساج̄
ҟلت¼كد من وجود Ɏصدر للطاقة 2.2

. الكھربا©ỽة 

دارة عدҟدẇҟ  إشعبة 
الدفع ҟلمسبق. 

 ر للط₢قة لشحن¯̄ Ɏ لتأك̄ من وجودҟ
اللواقط الھوỽ©ҟة 

تركیب اللواقط   .3
الھوائیة وفحص قوة  

الإشارة. 

الھҟↂئیة ǑɎ  أجھҟ °µللواقطاستلام 2.1
Ɏستↂدع دҟ©ر° ҟلمیاه والصرف  

الصحي. 

دارة عدҟدẇҟ  إشعبة 
الدفع ҟلمسبق وɎدیر 
Ɏستↂدع دҟئر° ҟلمیاه  
¯حي. ¯رف ال وال

  ²ً₢¦ة بỽ©ҟↂلھҟ قطҟↂللҟ °µستلا¡ أ®ھҟ
على مҟↂفقة قسم خدҟ ẇ₢Ɏلمشتركین.  

 ǑɎ دعↂلمستҟ ẇҟتحدیث قائمة موجود
 .Æدↂلمستҟ یر Ɏ̄ ق»بل

تركیب اللواقط ҟلھوỽ©ҟة في الأماكن  2.2
المختارة.  

  ẇҟدҟشعبة ادارة عد
الدفع ҟلمسبق. 

 - فحص ҟلإشارҟ ẇҟلمرسلة على جھا
ҟلكمبیوتر ҟلمستخدم في مكتب قسم  

خҟ ẇ₢Ɏ̄لمشتركین . 
قط الھوائیةҟↂوتركیبھا في£قل الل

أماكن أخرى  في حال كانهت  
الإشارẇҟ ضعیفة. 

تسلسل خ₢ҟǑẇ ٬ركیب Ǒللواقط الھǑẇئیǑ8.1ɍلشك̄  . 
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ªة ҟↂɎقع تركیب اللواقط الھوҟ©یة. 8.1صورة  خار
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6.1Κ ¢مس²₢. ¸تركیب لاقط ¯وائي علǑنهة ا¶ .تركیب لاقط ¯وائي عل¢ سطح ↂمارة 6.2صورة 

الھوائیة.أجھزة اللواقط 6.3صورة  ỽح¬ اللواقط الھوائیة .6.4صورة  Κصدر ط۷قة ل
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 .¯Κ۷مǑا ȑفҟǑا ẇ₢ظɎ ملỽ ةↂꭍ₢مت . ȑت₢سǑفصل اǑا
والتي  ، Ǒلنظامسیر عمل ة وҟراقبةعǑẇللواقط الھوǑئیة) تبدأ ҟرحلة متابوبمجرد تشغیل نهظام الↂفع Ǒلمسبق (عدǑꭍǑت الدفỽ المسبق وΚҟطات الشحن

(عدادات الدفع Ǒلمسب₢  التي قد تقỽ في النظام نهفسھیجاد الفجوات أو الأخطاء إعمل نهظȑم ǑلↂفǑ ỽلمɎب₢ ب۷كلٍ سلس ẇتھدف بشكل رئیسي إلى متابعة 

تنبیھير اشعارسیظھبلإضȑفة ِ إلى تقلیص Ɏҟببȑت Ǒلمȑ۷كل في Ǒلنظȑم .ẇب۷كلٍ أسȑسي ،أو أثناء عملیة تشغیلھومحطات الẇ ¯Κ۷اللوǑقط Ǒلھوائیة)

¦ر ҟ¯ وجود ȑ۷ҟكل أو أخطاء في النظام  وذلك ẇفقا لی¢ ¡ الیوممرتین في بمعدل على شاشة الكمبیوتر  Κ  ỽا بین عدادات الدفҟ لȑتص¨ Ǒ ظروف

Ǒلمسبق ǑẇللوǑقط الھوائیة .

ẇمتابعة المشاكل  فني إلى الموقع لحل Ǒلمشاكل Ǒلطارئة »رسال بǑلمسؤول عن متابعة عمل نهظام Ǒلدفع Ǒلمسب₢ حالة ایجاد المشكلة یقوم الطاقموفي 

تصنیف اشعارǑت المشاكل 9.1. ویوضح الجدول في أقرب ẇقت ҟمكن ẇإرسال فني إلى الموقع إذا لزم الأمرǑẇلتي تصنف غیر طارئةالأخرى

. ȑحسب جدیتھ

اشↂ₢رات المشاكل  حسب جҟیتھ₢ .تصنیف 9.1الجدول 
اǑتصنیف نهوع الاشↂار(اسم المشكلة)

1. .ꭍǑلٍ فتح غطاء العدȑع

عȑلٍ Ǒµلة غطاء البطاریة . إ.2

3..ꭍتوى شحن بطاریة العداɎҟ لٍ انهخفاضȑع

منخفض طفاء الحری₢. إ ẇضع .4

5.ẇ £إف .ꭍǑلة قطع العدǑµ ٍلȑع

عȑلٍ عطل في الصمام..6

7..¹ منخفض 1*عدم تغیر قیمة Ǒلاستھلا

منخفض انهخفاض قیمة الر¼یↂ المشحون..8
Ǒلصفریة. حالات Ǒلقراءات 7تتضمن النقطة 1*

متابعة مشاكل Ɏظاẇ اҟǑفȑ المΚ۷¯ .تفاصیل أعم₢ل یوضح 9.2جҟول 
متↂΚة الاجراءات ال تفصیل طواقم العمل اǑمسؤوǑة  المھام الرئیسیة 

¯ متابعة ومرǑقبة عمل  Ǒلمتابعة الیومیة . أعمال 1. موظ
نهظام الدفǑ ỽلمسب₢ في شعبة  

  ỽت الدفǑر¿ عدادǑꭍǑ
Ǒلمسبق.

¯ ҟتابعة ẇمری)1 موظ نهظامقوم  عمل  المسبق  عدادات  Ǒقبة  بتفقǑ ↂلدفع 
Ǒلشاشة شعاراتǑ  ۷كلة على النظام ( یرجى الإشار¿ إلىҟ ꭍو¥ẇ التي تفید

). 9.1شكل 
2(  ꭍو¥ẇ لȑإفي ح  ¯ شعȑر ی۷یر إلى ẇ¥و۷ҟ ꭍكلةٍ ȑҟ في Ǒلنظȑم ¡ یقوم Ǒلمو¾

± المشكلة عبار¿ عن ҟẇراقبتعقب   بة المشكلة لمدة یومین خȑصة Ǒ¤Ǒ كانه
¯ ب»رسال  قراءة صفریة   ، وفي حȑل استمرار ẇ¥ود Ǒلمشكلة یقوم Ǒلمو¾

فني إلى موقع ǑلعداǑ ꭍلذي یعانهي Ǒ ¯ҟلم۷كلة .
3(  ỽلموقǑ فني ¯ҟ ꭍرǑلوǑ ©للتقیی  Âȑفقẇẇ یق،  ´ -ل ¯ Ǒلمتابعة بتوجیھ  وم موظ

الو¼ل  Ãº¼Ǒ   ẇأ (استبدǑل Ǒلعداد  ة  اتخاذ Ǒلاجراءات Ǒلمناسبة 
) Ǒ¯ҟلمنزلیة  وحد¿  ..إلخ  في  ·ص Ǒلمسؤول  الدفع  إǑلش عدꭍǑات  ꭍارة 
. Ǒلمسبق 

¯ متابعة ẇمراقبة عمل  أعمال المتابعة الأسبوعیة. .2 موظ
نهظام الدفǑ ỽلمسب₢ في شعبة  
ǑꭍǑر¿ عدادǑت الↂفع المسب₢. 

¾¯ متابعة عمل نهظام  ) 1 Ǒلدفỽ المسب₢ Ǒلعمل على  عدادات  یترتب على مو
£ بنȑءÂ على   تنظی© فΚص ع۷وǑئي لعǑꭍǑↂت ǑلↂفǑ ỽلمɎب₢ كل أسبوعی¯ ẇ¤ل

À شعارات المشاكل. المراقبة الیومیة
¯ متابعة  ) 2 الↂفع Ǒلمسبق تقدیم تقریر  اتعمل نهظام عꭍǑↂینبغي على موظ

  ỽҟ لҟلتعاǑ لمشاكل وتسلیمھ لرئیس قس©  إأسبوعي حول كیفیةǑ راتȑشع
خدȑҟت المشتركین. 

¯ متابعة ẇمراقبة عمل  أعمال Ǒلمتابعة الشھریة .3 موظ
نهظام الدفǑ ỽلمسب₢ في شعبة  
ǑꭍǑر¿ عدادǑت الↂفع المسب₢. 

عداد تقریر إالدفع Ǒلمسبق عدǑدات یجب على مو¾ف متابعة عمل نهظام) 1
قس©  بق وتقدیمھ إلى رئیس ل Ǒلوضỽ العام لعداꭍات الدفع Ǒلمسشھري حو

خدȑҟت المشتركین. 
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Fig.9.1  ₢لمسبǑ ỽالصفحة الرئیسیة لبیانهات المشتركین على برنهامج الدف
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اҟǑفȑ اǑمҟỽ .¯Κ۷اداتأعمال مع₢Ǒجة مش₢كل نهظام. 10الفصل 
10.1  .¯Κ۷مǑا ȑفҟǑادات اҟỽ ẇ₢ظɎ مش₢كل

¨ ت¢  ẇكلȑلمشǑ بیعةعلى فقطقتصر- ꭍẇنهظام التزÆȑلتشمل¡ لكنھابالمی ↂلبرمجي المت تمتǑ مȑالنظ ↂیↂ¥ مȑم نهظǑↂ· كنظام Ǒلدفỽ بẇ ỽخȑ¼ةÂ عنǑ ↂست

ویتم ابلاغ شعبة ꭍǑارة العداꭍات بالمشاكل التي یوǑ¥ھھا ҟشتركي الدفع Ǒلمسب₢ ҟ¯ خلال الطرق ÇǑتیة: ·تلف عن النظام Ǒلساب₢. Ǒلمسبق Ǒلذي ی

). Ǒ10.2 ẇ10.3لبلدیة ( یرجى الإشار¿ إلى شكل ¬ ҟوقع شكاو) 1

أعمال المتابعة الیومیة . ) 2

3 ( ẇȑالشكẇ تس ¬ المشاكلǑأالمرسلة عبر تطبی₢ الوẇ ²/. لمكالمات الھاتفیةǑ أو

ºل الحضور Ǒلشخصي إلى قسم خدҟات Ǒلم۷تركین.) 4 الإبلاغ المباشر عن المشكلة من خ

معالجة ȑ۷ҟكل نهظام تسلسل Ǒ¨¥راءǑت Ǒلمتبعة ل10.1یوضح Ǒلشكل 

یقوم ҟو¾ف شعبة عنҟ ↂوǑ¥ھة ۷ҟكلة ȑҟ في Ǒلنظȑم ¡ .الدفع Ǒلمسب₢ 

 ÂȑتفیȑÊ ¹ للحصول على ǑꭍǑر¿ عǑꭍǑↂت ǑلↂفǑ ỽلمɎب₢ بȑلتوǑ¼ل Ǒ ỽҟلم۷تر

¨ستفسار المباشر عند أووا¥ھھا العداد تفاصیل Ǒلمشكلة Ǒلتي ی Ǒ من خلال

 Âȑی§ · ¹ بȑلقẇↂم ش §رف الصحي للإبلاÉ قیȑم Ǒلم۷تر إلى دǑئر¿ ǑلمیاǑẇ Æل

.عن المشكلة  التي تواجھھ.

´ إثم یقوم ҟو¾ف شعبة بیانهات العداꭍ  ꭍارة عدادǑت الدفع المسبق بسح

ت نهظام Ǒلدفع Ǒلمسب₢  Ǒلمعطل أو الذي یعانهي Ǒ ¯ҟلمشكلة من بیانها

لتشخیص المشكلة بشكل أدÈ .وفي حال عدم قدرة موظفي دǑئر¿ Ǒلمیاه  

§حي على حل المشكلة ҟ¯ خلال ẇالصرف   بیانهات العداꭍ  دخال إعادة إǑل

ꭍارة عدادǑت الدفỽ المسبق بإرسال فني إلى موقỽ  إ ¡یقوم موظف شعبة 

 .ꭍلعداǑ

  ꭍ۷كلة العداҟ لعمل على حلǑ ات المشتركینҟل فني قسم خدẇȑوعلیھ سیح

¥راءǑت ªҟقتة في حال كانهت Ǒلمشكلة خارجة عن إ في Ǒلموقỽ وسیتخذ 

سیطرتھ .

ẇفي حال كانهت Ǒلمشكلة بعدꭍǑ میÆȑ الدفع Ǒلمسب₢ سیقوم الفني باستبدال  

¡ Ǒẇرسȑل عداꭍ  عداد الدفǑ ỽلمسب₢ Ǒلحالي بعداد میكانهیكي بشكل مؤقت 

Ǒلتابع للمورد(شركة فیوري تریↂالدفع Ǒلمسب₢ Ǒلمعطل إلى مركز الصیانهة

سبق یت© ) ¡ وعنǑ ↂ¨نهتھاء ҟ¯ صیانهة عداد ǑلدفǑ ỽلمفي حالة بلدیة جنین

  ꭍل عدم نهجاح عملیة صیانهة عداȑفي حẇ ¡¹ تركیبھ ҟر¿ أخرى للمشتر

Ǒلدفع Ǒلمسب₢ Ǒلمعطل یت© استبدǑل عداد Ǒلمشترك Ǒلمیكانهیكي بعداꭍ ꭍفỽ مسب₢ 

 .ↂجدی
Ǒ ҟلمتبعɍ لمعالجة مشاكل نهظام الدفع Ǒلمسبق 10.1 ǑلاجراءǑ ̄٬سلس .
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§ورة  ҟ¯ موقع بلدیة جنین.¬ نهموذǑ ËلشكاوǑ10.2ل §ور . جنینبلدیةعلى موقǑ ¬ ỽلشكاوقائمة 10.3¿ ال

10.2  Ì ǑلشكاوأنهوǑ ¬لتيǑفي بلدیة جنینویقدمھا مشترك Æخدمة المیا .

.وǑلتي یقҟↂھا مشترك¬  تصنیف الشكẇȑ 10.1یوضح الجدول   في بلدیة ¥نین   Æȑلعام  خدمة المیǑ ¯ҟ مات 2021فمنذ تشرین الأولↂتعامل قسم خ

  ¯ҟ رÍأك ỽҟ ¯لم۷تركیǑ700یة ¥نی¯  .شكوىↂبل ¯ҟ ةҟↂلم¢قǑ ÆȑلمیǑ ةҟↂص خ· ´  یẇتجنبÂȑ لأÁ لبس  ت ´ رسمي  ẇ رسمیة  شكوى¥رǑء رفỽ  إتطل تقدیم طل

.º Íҟ ÆȑلمیǑ ꭍتقدیم طلب نهقل عدا ↂو الحال عنÊ لمختصة كماǑ لجھةǑ إلى ȑعنھ Î ¦كور¿  دیر ¤كره ¡ҟẇÀǑ »Ǒ¯ الجعن Ǒلمشكلة المراد التبلی حصاءات الم

¨ تشمل   دنهÆȑ فلا بد ҟ¯ الإشارة إلى أن  ȑҟ فیما یتعل₢ بالجẇↂل أأ.ҟ¯ قبل قسم خدҟات Ǒلمشتركین  Ǒلتي یت© حلھا بسھولة  ¬  ẇǑ الشكاوǑلمشاكل أعلاه 

ول© یتم التعامل معھا بشكل ¥Áↂ إلا بعد تنفیذ Ǒلفحص Ǒلفني لھȑ .كور¿ قↂ ت© تẇↂینھǑ ȑستنÂǑꭍȑ لتبلیغȑت Ǒلم۷تركی¯Ǒلمشاكل المذ

واع الشكاوي اǑتي یقدمھا مشتركین خدمة المیاه في بلدیة جنین.أ10.1Ɏجҟول 
الإجمالي اǑشك₢وي ỽددɎوع الشكوى

-2019(كاɎون الأول
) 2021شرین الأول ت

الملاحظات 

 Æإلى  78تسریب میا Ǒ ¯ҟلشكاوي  النوع   Ǒ¦Ê الرئیسي.  1یقسم  خط Ǒلتوزیع  في  تسریب   (
في)2 میاه Ǒلمشتركتسریب  °لیة)ẇ¼لة  اتخا¤ Ǒ)ÀǑلو¼لة Ǒلمن یتم  جراء  . 

´ ҟ¯ قِبل قǑ ©ɎلمیÆȑ أẇ قɎ© حȑҟↂت Ǒلم۷تركی¯ بعↂ قیȑم قɎ© خȑҟↂت  Ǒلمنȑس
.(زیار¿ الموقỽ)المشتركی¯ بتنفیذ الفحص الفني

§نҟ108 Ïعطل عداد میاه  Ǒ ¯ҟ Ìلشكاوی¢ )2) عطل فني في عداǑ ꭍلدفǑ ỽلمسبق .1إلى  Ǒ¦Ê ¯  Ð النو
. ꭍلعداǑ 3خطأ في استخدام  ¨ ẇ .¹ ´ ǑلعꭍǑↂ ب۷كل ҟتعمҟ ↂ¯ قِبل Ǒلم۷تر ·ری ) ت

Ǒ ¯ҟ Ìلشكاو إلا بعد قیام قسم خↂمات Ǒلم۷تركین ¬  یمكن Ǒلتأكد Ǒ Ǒ¦Ê ¯ҟلنو
بتنفیذ Ǒلفحص الفني. 

  ꭍعلى 17نهقل العدا Âءȑبن ÆȑلمیǑ ꭍǑↂع »ȑكҟ نهقل ´ Ǒلمشترك. طلب یتمÍل بطل
 ÆلمیاǑ ꭍقة عداꭍ75: إلى سببین ꭍلعداǑ قةꭍ كلȑ۷ҟ لكترونهي أو فني في عداد الدفع  1تعودǑ عطل(

.Ǒ2لمسبق. طرف Ǒلمشتركین   ¯ҟ سوء فھم  (  ꭍǑↂع  ¯ҟ لل· كǑ »ȑل حȑل  ẇفي 
§یȑنهة . ¼Ãº إالدفỽ المسبق یتم صیانهة و Ǒلعẇ ꭍǑↂفقÂȑ لعقǑ ↂل

عداǑ ꭍلدفỽ  ت شحن  كرت   ¯ عری
بین  /Ǒلمسبق   ȑҟ ₢التواف كرت  عدم 

ǑلشΚ¯ وعداꭍ الدفỽ المسب₢. 

یلي : 49  ȑبم Ǒ ¯ҟ Ìلمȑ۷كل  ¦Ǒ Ǒلنو Ê لÍبیانهات  )1یتم ادخال  في  Ǒلمشترك  خطأ 
  ¯ΚلشǑ بطاقة .على   ¯ الموظ قبل   ¯ҟ2( ↂبع  ¯ΚلشǑ بطاقة في  فني  عطل 

خȑҟↂت .  استخدامھا  ©Ɏق قِبل   ¯ҟ ¦Ǒ Æلمȑ۷كل  Ê حلẇ بعةȑتҟ یت©  ẇعلیھ 
Ǒلمشتركین. 

:´ عدم معرفة ȑ۷ҟكل Ǒلتدری
  ꭍلمشترك بكیفیة شحن كرت عداǑ

میاه الدفǑ ỽلمسب₢. 

خلال28  ¯ҟ لمشكلةǑ Æ¦Ê تدارك  ↂب التوعویة ǑẇلزیارǑت  انهشطة¨  Ǒلحملات 
..إلخ.   بیانهات Ǒلم۷تركین   ³Ɏҟẇ لمنزلیةǑ  لمشتركینǑ ماتↂخ قسم  فب»ҟكان 

¦Ǒ Æلم۷كلة   Ê µẇȑلأولیة التي تسبق تركیب عداد الدفع المسب₢. تجǑ لمراحلǑ في
  )  Æمیا ẇ¥ود  ¼مام Ǒلعداد عدم 

ҟغلق).
°ꭍẇÏ بȑلمیẇ Æȑب»ҟكȑ«  تحدث  233 ¦Ǒ Æلم۷كلة ب۷كل ҟفÓ¥ȑ عنↂ بↂء ẇꭍر¿ Ǒلت Ê  ©قس

خↂمات المشتركین اعاꭍ¿ فتح صمام عدꭍǑ الدفỽ المسب₢.
 ÆلمیاǑ یلي  80انهقطاع ȑҟ لم۷كلة إلىǑ Æ¦ Ê ² ȑأسب ꭍتعوẇ1. Æالمیا ꭍǑمام عد¼ Èº®Ǒ (2  (  ÌȑنهقطǑ

ÆلمیاǑ ỽول توزیↂ¥ عدم Ǒنهتظام  عن Ǒلمنطقة نهتیجة    ÆلمیاǑ ورة ضخꭍ وÊو  ،
أҟر خارË عن سیطرة قسم خدҟات Ǒلمشتركین.

ȑҟ ² یلي : 45-فاء الحری₢. إ -لب تفعیل وضع  -فاء الΚریق  )  ẇ1في Ǒ Æ¦Êلحالة تكون الأسبا Ǒ ضعẇ حالة تفعیل
ẇ2.₢لمسبǑ الدفع  ꭍǑعد في  فني  عطل  ¨ت وحتى  )  جمیǑ ỽلحا اللحظة   Æ¦Ê

¹.سببھا حالة تفعیل وضǑ ỽ-فاء Ǒلحریق Ǒلمسجلة  نهتیجة سوء تقدیر المشتر
Ǒ713لمجموع 
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بحیث یشیر ¡ مع توضیح ẇتیر¿ حǑ Òẇↂلمشكلة.2021بعدادات الدفع Ǒلمسب₢ ẇالتي تم تسجیلھا خلال Ǒلعام الشكǑ Áẇȑلمتعلقة Ǒ11.1لجدول  یتناول

" ¯ ¯ "إلى حǑ Òẇↂلمشك"ةمرتفعǑلو¼ تم استخدام  حیان ،في حین في بعض الأإلى حدوǑ Òلمشكلة "ةمتوسطلة بشكل متكرر ¡ بینما یشیر الو¼

" ¯ ½Ǒلو¼ ȑ۷كل الناꭍر حدوثھا."  للمةمنخف

. 2021المش₢كل المتعلقة ҟↂꭍادات الҟفع المΚ۷¯ والتي تم تسجیلھا خلال اẇ₢ↂǑ 10.2جҟول 
.¯Κ۷مǑوع مشكلة عداد الدفع اɎ م¤تمل العددǑوتیرة حدوث  سبب المشكلة ا

المشكلة 
§مام) في¼مام ҟغلق(فشل ة ®طاء العدǑµ  ، ꭍǑلإرصید الشحن، Ǒ39ل

الحسẇǑ Õȑ مجس  خلل في عمل 
 .ꭍلعداǑ

مرتفعة

Ǒ Èºلإ منخفضة  عطل فني في عداǑ ꭍلدفع Ǒلمسب₢. 2نهتیجة انهخفاض ҟستوى شΚ¯ بطاریة ǑلعدꭍǑ.  §مام  ®
  .ꭍǑخل العدǑꭍ لمسب₢  39تسریب میاه إلىǑ لدفعǑ ꭍعطل فني في عدا

أوالضغط العالي في شبكة المیاه . 
مرتفعة

) Æتسریب میا ꭍǑمام  إلى داخل عد§ ǑلدفǑ ỽلمسب₢) و اغلاق ال
 *1

عطل فني في عداد الدفع Ǒلمسب₢  3
أوالضغط العالي في شبكة المیاه . 

½ة  منخف

-فاء الحریق ( Ǒ ỽ3مفعل دائما). وض ẇ¹ أ خطأ تشغیلي من قبل المشتر
عطل فني في عداǑ ꭍلدفع Ǒلمسب₢. 

½ة  منخف

½ة Ǒلمسب₢ عطل فني في عداد ǑلدفǑ .3 ỽلبطاریة (معطلة) منخف
-ئة.  ½ة عطل فني في عداد الدفǑ ỽلمسب₢ 1تعرفة المیاÆ خا منخف

½ة عطل فني في عداد الدفǑ ỽلمسب₢ 1خطأ في رقم العداǑ ꭍلمتسلسل.  منخف
  Æلة(خلل بشكل عكسي رجوع المیا¼ẇ  المجس الداخلي

ꭍǑللعد.(
13ÀǑ في أو  خطأ  في  عدǑꭍǑت  عطل 

  ꭍǑلردǑ  لمجس  أوǑ في الداخلي  خلل 
 .ꭍللعدا

متوسطة 

¹º مرتفع او عدم وجوꭍ استھلاك.  ¹ أو عطل  3استھ سوء استخدام المشتر
فني في عداꭍ الدفỽ المسب₢.

½ة  منخف

½ة عطل فني في عداد الدفǑ ỽلمسب₢ 4عداد لا یعمل. منخف
81مرتفعة Ǒ111لمجموع 

13متوسطة  
½ة  17منخف

´ وتم 1 دراجھȑ ضمن المشاكل التي تحدÒ بوتیرة مرتفعة . إ*:تتشابھ Ǒ Æ¦ÊلȑΚلة مع حȑلة التسری

§ورفتتناول.ى ȑ۷ҟكل عدادات الدفǑ ỽلمسب₢ أمثلة ҟلموسة عل10.4-10.1الصور ظھرت¢  تحÒↂ بوتیر¿ عالیة  Ǒلمشاكل التي Ǒ10.1ẇ10.2ل

ÆلمیاǑ ́لغطاءویكون سببھا تسریǑ ¯ҟꭍǑلمرتفعإلى داخل أج°اء العدǑ Æلشبكةنهتیجة ضغط المیاǑ الصورة .في - خلال ꭍوریات 10.3وقↂ تم التقا

¦ȑ- ȑÊق© قسم خↂمات المشتركین  §ور¿Ǒلفحص التي ینف ´ Ǒلمتعمↂ للعÂ̈ȑÍҟꭍǑↂ وتعكس ال ·ری ȑ ¨ بد Ǒ ¯ҟلتأك¡ ǑẇضÂȑΚ على Ǒلت دور  ید على أÊمیة Êẇن

¨ت ȑلحǑ Æ¦Ê لمشتركین لتجنب وقوع مثلǑ لعلاقات العامة في زیاد¿ وعيǑ. ورة§ ȑ۷كل Ǒلتي یوǑ¥ھھا المشترك نهتیجة  فتعرض أحد الم10.4أǑ ȑҟل

 ¯ ± كرت العداد خطأ في تعری ¦Æ الحالة یطلب المشترك ҟ¯ قسم خↂمات المشاكل Ǒلتي تحدث بوتیرة منخفضةوالتي ت© تصنیفھا تح Ê فيẇ

 ꭍلمشتركین  اعادة تعریف كرت العداǑ  ©ھا قسҟↂمات التي یقↂلمسبق والخǑ الدفع ꭍǑرضا المشتركین حول عد ´Ɏ ³ ك وÊو أمر مھم یصب في ¼ȑل

خدȑҟت المشتركین. 
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ỽداد اҟǑفع المɎ ¯Κ۷تیجة : تشكل اỽ ¨₢Κ©Ǒل§ ش₢شة 10.1الصورة 
ت۷ریب المیاه. 

الجزء ال»ي یسمح ꭍتسریب المیاه ªلى داخل عداد  : 10.2الصورة 
 .¯Κ۷الدفع الم

 ¦ حراق صندو- ҟỽاد اҟǑفȑ الم10.3ª.¯Κ۷صور  ¦ :خطأ في تعریف كرت عداد اҟǑفȑ المΚ۷¯ .10.4صور

المتاↂꭍة ومع₢Ǒجة المشاكل.10.3

Ǒ ²لت ´ اتخاذȑÊ  10.3في الجↂول ȑكل عدꭍǑ الدفع Ǒلمسبق محتملة ǑẇلأحǑ ÒǑↂلمتوقعة لمشم تلخیص الأسبا ، وتم تلخیص ÀǑ¥راءǑت Ǒلتي یج

ºحھȑ في الجↂول  خدҟات المشتركین . بالإضافة إلى ÊذǑ ÆلأحدÀǑẇ ÒǑ¥راءات ، عندما یوǑجھ قɎ© 10.4لاستكشاف المشكلات المذكورة وإص

´ على قس© خↂمات Ǒلمشتركین تحذیر Ǒلمستخҟↂین من Êذا التخر ´.ȑ۷ҟكل بسبب تخریب Ǒلمشتركین أǑ ẇلمواطنین Ǒلآخرین لعداد الدفع Ǒلمسب₢، یج ی

جراءات التع₢مل معھ₢  ª وسΚ₢¨ مشاكل عدادات اҟǑفع المΚ۷¯ أ10.3الجدول 

·¦¿ للتعاҟل  ÀǑǑ ỽҟالأسباǑ ²لمحتملة نهوǑ Ìلمشكلة   لمشاكل ¥راءات المت

في ¼مام ҟغلق(فشل

§مام)  Ǒل

1 ( ¯Κرصید الش .

Ǒµلة غطاء Ǒلعداد أو غطاء Ǒلبطاریة . إ) 2

3 ( Õ Ǒلعداꭍ. (مجس) خلل في عمل الحسا

غلاق وفتح »التحكم بلموظف قسم خدҟات Ǒلمشتركینیمكن

§مام عن بعد  قسم خدҟات  فنيẇفقÂȑ لمȑ یرꭍ في تقریر وذلكال

عدǑ ꭍǑلدفع  ǑلوضǑ ỽلفني لعمل على تأكید المشتركین الذÁ ی

ỽلموقǑ تخاذ ¡ المسبق فيǑ وعلیھ یتم ÀǑ راء المناسب حیال¥

 ẇلمسب₢ أǑ ỽلدفǑ ꭍعدا ẇ¹ أ .(یرجى ǑلعدꭍǑقطǑỽلمشتر

. )10.4جدولالإشارة إلى 
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§مام نهتیجة   اغلاق ال

Ɏҟتوى شحن  انهخفاض 

 .ꭍبطاریة العدا

في خطاء في برمجة ǑلعدꭍǑ (عطل فني  أ) 1

عداꭍ الدفع المسب₢).

یقوم عداد Ǒلدفỽ المسب₢ ب»رسال اشعار  ẇفي الوضỽ الطبیعي  

تنبیھي إلى ¥ھاز قɎ© خدȑҟت المشتركی¯ عبر اللواقط Ǒلھوائیة 

  ↂم أحȑلمشروع قǑ ¿أنهھ وخلال فتر ¨ بمعدل مرتین في Ǒلیوم .إ

 µجھا إلى  بیانهات Ǒلمشترك  بإرسال  المسب₢   ỽالدف عدادات 

قس© خدȑҟت Ǒلمشتركین ل  Ǒلكمبیوتر Ǒلرئیسي ف مرات 10ي 

Áꭍª إلى Ǒلتقلیل ҟ¯  الأمر الذيǑلتوالي  على عمر البطاریة  ی

  ȑءتھȑكفẇ  المورد لمناقشة ỽҟ ل¼ǑلتوǑ الضروري ¯ҟ فیصبح ¡

صیانهتھا . ضمانهھا وأҟور

ẇ ھور¾ ↂلذإعنǑ شعار التحذیرÁستوى شحن  بیفیدҟ فاض· انه

 Â¿شرȑبҟ ꭍǑↂلعǑ مȑریة سیغل₢ ¼مȑلبطǑلك  ¡ بشكل تلقائي¤ẇ

 Âȑلتعطیل تجنبÀلجزء اǑ  في الفترة التي ꭍǑلعدǑ ¯ҟ لكترونهي

§مȑم ҟفتوحÂȑ یكون ¨ستمرǑر تↂف₢ Ǒلمیẇꭍ Æȑ«  فیھǑ ȑل  Âȑنعҟẇ

.في حال انهتھاء البطاریةاحتسابھا

عطل فني في عدꭍǑ الدفǑ ỽلمسب₢.) 1تسریب میاه إلى Ǒꭍخل العداد 

Ìȑ ضغوطات المیاه في الشبكة  ) 2 ارتف

¦Ǒẇ  Áلتي تفوق Ɏҟتوى  الضغط ال

. یتحملھ عداǑ ꭍلدفع Ǒلمسب₢

على  ẇقد یؤثر تسری́ ǑلمیاÆ إلى دǑخل عداد ǑلدفǑ ỽلمسبق

¨لكترونهیةǑ°¥Ǒءه Ǒ على ذلك عدم ´ Õویترت ꭍقة قیا

 ¹ ẇ Ì أالاستھلا ȑقتط¨ Ǒ¯لشحǑ ↂرصی ¯ҟ ẇمام.إأ§ غلاق ال

سوء فھ© المشتركین.) 1طفاء الحریق إ ẇضع 

رصید الشحن منخفض. ) 2

§مام (عطل فني في  فشل في ) 3 عمل ال

عداꭍ الدفع المسب₢).

في ثلاثةÊنالك   الحری₢  اطفاء   ỽوض لتفعیل  محتملة   ²ȑ أسب

یت©  المشترك Êẇناعداد الدفع المسب₢ إما نهتیجة سوء استخↂام  

Ǒ  سةº Ɏلم۷كلة بǑ ỽҟ لҟȑو ،  لتعÊẇ مام§ أẇ نهتیجة فشل عمل ال

أҟر خارË عن سیطرة قسم خدҟات Ǒلمشتركین.

-فاء Ǒلحری₢ عند قیام المشترك بالضغط على   Ǒ یت© تفعیل وضع

طری₢ Ǒلخطأ   عن  ¼ل  ҟتوا بشكل  المسبق   ỽالدف عداد  زر 

وبعدÊا سیغل₢ الصمام بعد یوم واحد كحد أقصى.  

§مام في فشل  عمل ال

.

عطل فني في عداد Ǒلدفع Ǒلمسب₢ (خلل  ) 1

میكانهیكي في Ǒ°¥Ǒء الصمام الداخلیة ). 

2 ( ẇود شوائب أ¥ẇ . Æȑحجار¿ في المی

-  ¤Ǒ  ¾ھرإ اشعȑر التحذیر على شاشة العدꭍǑ أو ت© التقا

§مام   Ǒلإشارة من خلال اللواقط الھوائیة فھذǑ یعني أن ال

¨ یعمل بالشكل الملائ©. الداخلي في عدꭍǑ الدفع Ǒلمسبق 

§مام   یعود قد تحÆ¦Ê Òↂ المشكلة نهتیجة عطل میكانهیكي في ال

´ أẇ ẇ¥ود ھǑلمسبق نهفس إلى خلل فني في عداد الↂفع  شوائ

.Æفي المیا

یتم التحقق Ǒ Æ¦Ê ¯ҟلمشكلة عند تركیب عꭍǑↂ میǑ Æȑلدفع المسب₢.عطل فني في عداǑ ꭍلدفع Ǒلمسب₢. ) Ǒ1لبطȑریة (لا تعمل).

¹ أو موظف المتابعة عدم تواف₢  عطل فني في عداǑ ꭍلدفع Ǒلمسب₢. ) 1عرفة ǑلمیاÆ ت في حال اكتشاف المشتر

§وم ҟ¯ رصید الشحن ỽҟ كمیة المیاǑ Æلمستھلكة  Ǒلمبلغ Ǒلمخ

تعریف أو برمجة رسوم  فھذا مؤشر على وجود مشكلة في 

 .ÆلمیاǑ



36

ǑلمتɎلسل على  بشكل رئیسي یجب أن یتوǑفق الرقم ) 1عطل فني في عداǑ ꭍلدفع Ǒلمسب₢. ) 1خطأ في رقم ǑلعدꭍǑ المتسلسل. 

قم ǑلظاÊر على شاشة  ¥Ǒ ©Ɏلعداꭍ الخارجي مع الر

ف على بطȑقة ǑلΚ۷¯ أ العدỽҟẇ ꭍǑ رقم  ½Ǒ ÂȑلعǑ ꭍǑↂلمعر× ی

. ꭍعدا عن ذلك لن یتعرف الكرت على العدا ¡

دخال Ǒلرق© Ǒلمتسلسل الصحیح للعداꭍ إفي حال عدم ) 2

ف»« Ǒلعداد لن یعمل . وعلیھ یترتب على موظفي قس©  

من تواف₢ Ǒلرق© الخارجي  كین التأكد خدȑҟت المشتر

 .´ ẇالداخلي للعداꭍ قبل التركی

(خلل ẇ¼لة   رجوع Ǒلمیاه 

.(ꭍǑↂلمجس الداخلي للعǑ

´ خطأ في تجمیỽ قطع عدǑ ꭍǑلمسب₢) 1 (تركی

غیر  ب۷كل  وتوابعھ  عداد ǑلدفǑ ỽلمسب₢ 

.صحیح)

2 (  ỽتمن میكانهیكیة  في ǑلردꭍǑ(قطعة  عطل 

.رجوع المیاÆ بشكل عكسي)

توصیل أسلاك Ǒلمجسȑت ǑلدǑخلیة.خطÑ في  ) 3

¦یرإوفي Æ¦Ê الحȑلة یظھر على شاشة العداد كمؤشر  شعȑر Ǒلتح

أو ẇ¥وꭍ سبب آخر.تجاه تدفق المیاه إعلى وجود خلل في 

¦Æ الحالة إلى عدم وجود طاقة  .) 1عطل فني في عداǑ ꭍلدفع Ǒلمسب₢. ) 1العداد لا یعمل  Ê وبشكل أساسي تشیر

لتشغیل عداد الدفǑ ỽلمسب₢ وعلیھ یجب على الفني  

ҟǑ ¯ҟكانهیة تفعیل العداꭍ قبل تركیبھ في الموقǑ.ỽلتحقق 

Ǒ¦Êẇ الأمریتعلق بعدǑ ꭍǑلدفǑ ỽلمسبق نهفسھ ویجب  ) 2

موظف قس© ¼یȑنهة Ǒلعҟ ꭍǑↂ¯ قِبل Ǒلمورẇ. ꭍعلیھ یقوم 

Ǒلمسؤول بالتواصل Ǒ ỽҟلمورد خدҟات المشتركین 

¨ستبدال العدꭍǑ المعطل بعداد جدیↂ في حال عدم القↂر¿  

ºحھ. إعلى  ¼

¥راءǑت المتخذة في مواجھة مشاكل عدادات الدفع Ǒلمسب₢. ↂ¥10.4ÀǑول 
 ̄ Κ۷مǑوع مشاكل عدادات الدفع اɎ مشكلةǑالاجراءات المت°»ة في مواجھة ا

§مام ҟغلق(ف۷ل في عمل   Ǒل
§مام )  ال

مستوى شΚ¯ انهخفاض 
 .ↂلرصیǑ

®Èº  إیتوجب على فني قسم خȑҟↂت المشتركی¯ الإبلاغ عن سبب ) 1
 .ꭍكرت العدا ¯Κمام وتوجیھ المشترك إلى ش§ ال

§مام عن طری₢  ثم یجب على فني قس© خȑҟↂت المشتركین ) 2 فتح ال
) . Master CardاستخدǑم كرت Ǒلتعری̄ Ǒلرئیسي (

Ǒµلة غطاء Ǒلعداد أẇ ®طاء  إ
Ǒلبطاریة. 

حساسات  ) 1 فحص  خدمات Ǒلمشتركین  قسم  فني  على   ´ یترت /Êẇنا 
§Κیح.مجسات العداد  ¼ºحھا بال۷كل ال Ǒ ¯ҟ لتأكدǑẇ

2 (  ¡ ذلك  §مام  وبعد  فتح Ǒل خدȑҟت Ǒلمشتركین   ©Ɏق فني  یستطیع 
).Master Cardباستخدام بطȑقة التعریف Ǒلرئیسیة (

عطل في حسÕȑ أẇ مجسات  
عداꭍ الدفع Ǒلمسب₢. 

§مام) 1 فني قسم خↂمات المشتركین ҟغلقÂȑ¡بعẇȑΚҟ ↂلةẇیشیربقاء Ǒل
ǑلعدꭍǑ.  إلى وجوꭍ عطل في مجس فتحھ

وعلیھ یقوم فني قسم خدҟات Ǒلمشتركی¯ باستبدǑل العدꭍǑ الحالي  ) 2
 .ↂیↂ¥ ₢فع مسبꭍ ꭍبعدا

ꭍارة عداꭍات  إẇمن نهاحیة أخرى ¡ یقوم الموظف المسؤول عن ) 3
§یȑنهة .الدفع Ǒلمسب₢  ¦ فΚص فني للعҟِ ꭍǑↂ¯ قِبل ҟرك° Ǒل ´ تنفی بطل

§مام نهتیجة انهخفاض  إ غلاق ال
مستوى شحن Ǒلبطاریة . 

في   فني  عدǑ ꭍǑلدفỽ  عطل 
Ǒلمسبق . 

یقوم فني قسم خҟↂات المشتركین باستبدǑل عداꭍ الدفع Ǒلمسب₢  ) 1
. ↂیↂ¥ فع مسبقꭍ ꭍǑالحالي بعد

ꭍارة عداꭍات  إẇمن نهاحیة أخرى ¡ یقوم الموظف المسؤول عن ) 2
§یȑنهة .  ´ ǑستبǑↂل بطȑریة Ǒلعҟِ ꭍǑↂ¯ قِبل ҟرك° Ǒل ǑلↂفǑ ỽلمɎب₢ بطل
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Ǒلدفỽ تسریب المیاÆ إلى داخل عداد 
Ǒلمسب₢. 

 ỽلدفǑ عطل فني في عداد
Ǒلمسبق . 

´ على فني قɎ© خدҟات المشتركین ) 1 استبدال وبكل الأحوال یتوج
عداد الدفǑ ỽلمسب₢ Ǒلحالي بعداꭍ ꭍفع ҟسب₢ ¥دید . 

ẇªل عن ꭍǑارة عداꭍات  ) 2 ẇمن نهاحیة أخرى ¡ یقوم الموظ̄ Ǒلمس
§یȑنهة . ¦ فΚص فني للعҟِ ꭍǑↂ¯ قِبل ҟرك° Ǒل ´ تنفی ǑلↂفǑ ỽلمɎب₢ بطل

¼ẇ Ãºفي حال ) 3 Ǒ لمسب₢عدمǑ لدفعǑ ꭍل  عداẇªلمسǑ ̄لموظǑ یقوم¡
´ إلى ҟدیر  في شعبة ادǑرة عدادات الدفع Ǒلمسب₢ بتوجیھ طل

Ǒµلة ǑلعدꭍǑ من قائمة  صحي Àمستودع دائر¿ ǑلمیاǑẇ Æلصرف Ǒل
Ìꭍ .موجودات  Ǒلمستو

Ìȑ ضغوطȑت المیÆȑ في   ارتف
یقوم فني قسم خدҟات Ǒلمشتركین باستبدǑل عداد الدفع المسب₢ الحالي  ) Ǒ1لشبكة 

. بعداꭍ ꭍفع مسب₢ ¥ↂید
یتوǑ¼ل  ¤Ǒ كان تسریب المیاÆ نهاتج عن ارتفاع ضغط المیاÆ ¡إ) 2

دار¿ عدادǑت الدفǑ ỽلمسب₢ ỽҟ مرك° إǑلموظف Ǒلمسؤول في شعبة 
§یانهة  بنجاÃ أو  صلاحھ إ للاستفȑɎر عن وضỽ العداد فیمȑ اذا تم Ǒل

.¨
یقوم  عادتھ إلى دǑئرة المیÆȑ ¡  إعداد ǑلدفǑ ỽلمسب₢ Ãº¼ẇ إفي حال ) 3

دار¿ عدادǑت الدفỽ المسبق بتوجیھ  إǑلموظف Ǒلمسؤول في شعبة 
Ì-لب إلى  Ǒꭍ Ìئر¿ Ǒلمیاه  ¨یداǑ Ìلعداد فيمدیر المستود ꭍستوҟ

§حي. §رف ال Ǒẇل
وفي حال عدم Ãº¼Ǒ عداد الدفǑ ỽلمسب₢¡یقوم Ǒلموظ̄ Ǒلمسẇªل  ) 4

´ إلى ҟدیر   في شعبة ادار¿ عدادات الدفع المسبق بتوجیھ طل
¨Ǒµلة ǑلعدꭍǑ من قائمة   §Κي  ꭍ Ìꭍائر¿ Ǒلمیاه Ǒẇلصرف Ǒل ҟستو

 . Ìꭍ موجودات المستو
قیام فني قس© خدȑҟت المشتركین بتوجیھ Ǒلمشترك إلى شحن كرت  ) Ǒ1لمشترك .سوء استخدام ẇضع اطفاء الحری₢. 

¹.عداꭍ الدفع المسب₢ في  ·Ǒↂم Ǒلعҟ ꭍǑↂ¯ قِبل Ǒلم۷تر حȑل سوء Ǒست
2 (¡ ꭍǑشحن كرت العد ↂمات المشتركین بفتح  بعↂیقوم فني قسم خ

¯ ¼مام Ǒلعداد باس الرئیسیة . تخدام بطاقة التعری
 ỽلدفǑ عطل فني في عداد

ف۷ل في عمل  Ǒلمسبق(
§مام).  Ǒل

یقوم فني قسم خدҟات Ǒلمشتركین باستبدǑل عداد الدفع المسب₢ الحالي  ) 1
بعداꭍ ꭍفع مسبق ¥ↂید 

ẇªل عن ꭍǑارة عداꭍات  ) 2 ẇمن نهاحیة أخرى ؛ یقوم الموظ̄ Ǒلمس
Ǒلمیكانهیكیة في أج°Ǒء  الدفع Ǒلمسبق بطلب تنفیذ فحص فني للمشاكل 

§یȑنهة .  Ǒلعҟِ ꭍǑↂ¯ قِبل ҟرك° Ǒل
¼Ãº عداǑ ꭍلدفǑ ỽلمسبق؛یقوم Ǒلموظف المسؤẇل  ) 3 Ǒ وفي حال عدم

  Ì ´ إلى ҟدیر مستود -ل في شعبة ꭍǑارة عدꭍǑات ǑلدفǑ ỽلمسبق بتو¥یھ 
موجودǑت   قائمة   ¯ҟ لعدادǑ زالة¨ الصحي  والصرف   ÆȑلمیǑ ائرةꭍ

 . Ìꭍ المستو
§مام   عدǑ ꭍǑلدفỽ  فشل عمل ال في  فني  عطل 

  ꭍو¥ẇ أو  المسبق أو ´ رواس
 .Æȑحجار¿ في المی

´ على فني قسم خҟↂات Ǒلمشتركین استبدال ) 1 في كلا الحالتین یتوج
عداد الدفǑ ỽلمسب₢ Ǒلحالي بعداꭍ ꭍفع ҟسب₢ ¥دید . 

2 (  ¦ یقوم Ǒلموظ̄ Ǒلمسؤẇل عن ادار¿ عدادǑت الدفǑ ỽلمسبق بطلب تنفی
للمȑ۷كل Ǒلمیكȑنهیكیة في أ¥°Ǒء Ǒلعҟِ ꭍǑↂ¯ قِبل ҟرك° فحص فني  

§یانهة .  Ǒل
وفي حال عدم Ãº¼Ǒ عداد الدفǑ ỽلمسب₢¡یقوم Ǒلموظ̄ Ǒلمسẇªل  ) 3

´ إلى ҟدیر   في شعبة ادار¿ عدادات الدفع المسبق بتوجیھ طل
¨Ǒµلة ǑلعدꭍǑ من قائمة   §Κي  ꭍ Ìꭍائر¿ Ǒلمیاه Ǒẇلصرف Ǒل ҟستو

 . Ìꭍ موجودات المستو

عطل فني في عداد ǑلدفǑ ỽلبطاریة لا تعمل 
Ǒلمسبق 

یتوجب على فني قسم خدمات المشتركی̄ Ǒستبدال عدǑ ꭍǑلدفع  ) 1
Ǒلمسبق Ǒلحالي بعداد دفع مسبق جدید . 

یقوم الموظ̄ Ǒلمسؤول عن ادار¿ عدادǑت الدفỽ المسبق بطلب  ) 2
§یȑنهة . ǑستبǑↂل بطȑریة Ǒلعҟِ ꭍǑↂ¯ قِبل ҟرك° Ǒل

. Æȑتعرفة المی ỽلدفǑ عطل فني في عداد
Ǒلمسبق 

یتوجب على فني قسم خدمات المشتركی̄ Ǒستبدال عدǑ ꭍǑلدفع  ) 1
Ǒلمسبق Ǒلحالي بعداد دفع مسبق جدید . 

2 (´ Ǒ  ¯ҟلمو̄¾ Ǒلمسؤول عن ادارة عدǑدات الↂفع المسبقیطل
وعلى نهفقتھ الخاصة. بعداد جدید Ǒستبↂال  العدǑꭍǑلمورد 

وفي حال عدم استبدال عداد الدفǑ ỽلمسب₢¡یقوم Ǒلموظ̄ Ǒلمسẇªل  ) 3
´ إلى ҟدیر  إفي شعبة  دار¿ عدادات الدفع المسبق بتوجیھ طل

¨Ǒµلة ǑلعدꭍǑ من قائمة   §Κي  ꭍ Ìꭍائر¿ Ǒلمیاه Ǒẇلصرف Ǒل ҟستو
ҟوجودات المستودع 
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خطأ في الرق©  في حال اكتȑ۷ف فني قسم خدȑҟت المشتركین ) 1اعدادات عدꭍǑ الدفع Ǒلمسب₢. خطأ في رقم العداǑ ꭍلمتسلسل 
´ علیھ كتابة الرقم الصحیح   Ǒلمتسلسل بعد تركیب العداد ؛یتوج

§Èȑ شریط یحتوي على الر ق© Ǒلمتسلسل الصحیح  على العداد أو Ǒل
 . ꭍǑللعد

عدꭍǑات الدفỽ المسب₢ شعبة ꭍǑارةیقوم الموظ̄ Ǒلمسẇªل في ) 2
§حیحة على برنهǑ Åҟȑلدفỽ  بإعادة ادخȑل بیانهات  ǑلمشترǑ ¹ل

Ǒلمسب₢. 
تجمیع قطỽ عداǑ ꭍلدفع Ǒلمسب₢  فني قس© خȑҟↂت المشتركین یترتب على خطأ في تجمیع قطع العدꭍǑ. (خلل في الو¼لة).رجوǑ Ìلمیاه 

بالشكل الصحیح . 
یتوجب على فني قس© خȑҟↂت Ǒلمشتركین تغییر.. ǑلردꭍǑخلل في 

¹ خطأ في توصیل  º أس
Ǒلمجسات Ǒلداخلیة. 

1 (.  ỽل عداد الدفǑستبدǑ لمشتركینǑ تȑҟↂیتوجب على فني قس© خ
Ǒلمسبق الحالي بعꭍǑↂ دفҟ ỽسبق ¥ↂید 

2 (  ¦ یقوم Ǒلموظ̄ Ǒلمسؤẇل عن ادار¿ عدادǑت الدفǑ ỽلمسبق بطلب تنفی
§یȑنهة  فΚص فني للعҟِ ꭍǑↂ¯ قِبل ҟرك° Ǒل

Ǒلمسؤول عن ادǑر¿  وفي حال عدم Ǒ Ãº¼Ǒلعداꭍ¡ یطل́ Ǒلموظف ) 4
عدادǑت الدفǑ ỽلمسب₢ Ǒ ¯ҟلمورد استبدǑل  العداد بعداↂ¥ ꭍید وعلى  

نهفقتھ .
3 (

عطل فني في عداد ǑلدفǑ ỽلعداد معطل 
Ǒلمسبق 

یتوجب على فني قسم خدمات المشتركی̄ Ǒستبدال عدǑ ꭍǑلدفع  ) 1
Ǒلمسبق الحالي بعꭍǑↂ دفҟ ỽسبق ¥ↂید 

¦  إیقوم الموظ̄ Ǒلمسؤول عن ) 2 دار¿ عدادǑت الدفǑ ỽلمسبق بطلب تنفی
فΚص فني للمȑ۷كل Ǒلمیكȑنهیكیة في أ¥°Ǒء Ǒلعҟِ ꭍǑↂ¯ قِبل ҟرك° 

´ Ǒ ¯ҟلمورǑ ꭍستبǑↂل  Ǒلصیانهة §یȑنهة ی¢طل ẇفي حȑل ف۷ل عملیة Ǒل
 .ↂیↂ¥ ꭍلعداد الحالي بعداǑ

رفق₢ت . الم
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CHAPTER 1. WATER SUPPLY SYSTEM AND SERVICE IN JENIN 
 
1.1 Water Supply System and Service Area 
 
1.1.1 Overall Supply System 
 
Jenin Municipality produces some water from its own wells (Al Saadeh, Al Mechanic, and Balama 
wells), some it buys from private wells within the Municipal boundary (Farathy, Alwaneh, and 
Muamar Jarrar wells), and some water it imports from outside (from Mekrot company via Al Jalameh 
connection and Al Swetat connection), and from West Bank Water Department via Abo Arraba 
connection. Main water supply facilities include wells, pumping stations, transmission mains, 
reservoirs, tanks, distribution mains, and booster pumping stations. These are shown in Figure 1.1. 
 
The supply system is of mixed type; by gravity as well as by pumping. From some sources water is 
first transmitted to reservoirs and then distributed by gravity. For example, water from Al Saadeh well 
is first transmitted to Al Jabreyat and Al Marah reservoirs and then distributed by gravity. From some 
sources (such as Jalameh connection) water is fed into smaller (50 m3 FRP) tanks and boosted to the 
network. Some other sources (such as Farathy and Jarae wells) water is directly feed to the distribution 
network. In some locations online boosters are used to boost the water pressure. 
 
The supply system is intermittent and cyclic. The cycle does not cover a whole week. So the supply 
days are not always the same day of the week but variable. The frequency of supply is thus different in 
different parts of the city based on the allocated source and areas covered by the source. 
 
Based on the above system, most of the areas get water once or twice a week for durations varying 
from one day to two days in summer. In winter duration of supply becomes longer as water demand 
decreases and also some people use rain water for both drinking and non-drinking purposes. Supply to 
different parts of the city is maintained by manually opening and closing valves. Every day in the 
morning water directorate staffs are given tasks to open or close particular valves. 
 
The supply schedule is shown in Table 1.1. This schedule is not always strictly enforced as it needs 
adjustment when water coming from outside is irregular. 
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Source: JICA Expert Team 

Figure 1.1  Main Water Supply Facilities in Jenin 
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Table 1.1  Supply Schedule 

Source / Day Morning Evening Remarks 
1. Mekrot water from Al Swetat connection supplied directly plus from Al Marah reservoir 

Day 1 Al Marah Swetat  
Day 2 Al Mania Baghadad Street  
Day 3 Al Ibrahemen  
Day 4 Al Sharqia  
Day 5 Halima Al Sa’adia  

Day 6 Alorma + 
Industrial Palestine housing  

Then the cycle repeats. So these areas get water once in 6 days for different durations. 
 
2. Sa’ada well (supplied from Jabreyat reservoir) 

Day 1 Jenin Refugee camp  

Day 2 Al Mania + Baghadad Street Together with Source 1 via Al Marah 
reservoir 

Day 3 Al Ibrahemen Wadi Berqen Al Ibrahemen area is supplied together with 
Source 1 via Al Marah reservoir 

Day 4 Wadi Berqen Al Zahara’a  
Day 5 Al Zahara’a  
Day 6 Al Ghobas + Al Damaj  
Day 7 Khalat Al Soha + Abu Dhair  

Then the cycle repeats. So these areas get water once in 7 days for different durations. 
   

3. Farathi well (private) 
Day 1 to 7 Al Hadaf Intermittent only due to decreased yield 

 
4. Abu Arab connection (West Bank Water Department) supplied directly and from Al Jamal tank 

Day 1 Abu Dhair  
Day 2 Al Jabriat  
Day 3 Nablus Street  
Day 4 Balama Needs confirmation 

Then the cycle repeats. 
   

5. Mekrot water from Al Jalameh connection supplied from Sabah Al Khir pumping station 
Day 1 Sabah Al Khir  
Day 2 Kharouba  
Day 3 Nasraa’ Street  
Day 4 Palestine Street  

Then the cycle repeats. 
   

6. Al Mechanic well 
Day 1 Abu Bakra Street  
Day 2 Al Zam’a Street  
Day 3 Haifa Street  

Then the cycle repeats  
   

7. Balama well 
Day 1 Al Jinan  
Day 2 Al Jinan   
Day 3 Nablus Street  

Then the cycle repeats  
 
8. Alawneh well (private)  

Day 1 Al Mahata (b)  
Day 2 Al Sika  
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Source / Day Morning Evening Remarks 
Day 3 Al Sika  
Day 4 Al Mahata (a)  

Then the cycle repeats. 
 
9. Muamar Jarrar well (private) 

Day 1-7 Al Jabriyat The Jabriyat area also gets water from Abo 
Arraba connection 

Source: JICA Expert Team 
 
1.1.2 Flow Regime 
 
Flow regime in Jenin city cannot be explained with much accuracy in this report. The main reason is 
that pipe network in Jenin city crosswire (spaghetti). Broad schematics of transmission and 
distribution system are shown in Figure 1.2 and Figure 1.3 respectively. 
 

 
Source: JICA Expert Team 

Figure 1.2  Schematics of Transmission System 
 
Average daily production capacity of the wells and average transmission flow values are adopted from 
previous study and are only for reference. The capacity of reservoirs and tanks are confirmed. 
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Source: JICA Expert Team 

Figure 1.3  Supply Areas and Their Sources 
 
Supply areas covered by each distribution source (distribution reservoir or directly from the source) 
are shown graphically in Figure 1.4 and the names of the areas are listed in Table 1.2. 
 
 

Sabah Al
Khir PS

Al Naserah Road Al Swaytat
Connection

Al Almania Farahty Well Al Jabreyat
Tank

Al AmrekiWadi Berqeen

Sabah Al Khir Industrial Area Al Hadaf Al Zahraa

Al MuqataaKharoubah Al Marah
Tank

Old City Municipality
Well No.1

City Center

Al Tanqia Al Sharqia Haifa Road Jenin Camp

Al SohaAl Basateen Al Bayader Al Jamal PS Al Jabreyat Muarmar
Jarae Well

Wadi Ez Aldeen
Balama Well

Al Dabos Abu Dhair

Al Marah Araba Well
Al Seka Road Alawneh

Well

Halima Al Sadea Nablus Street

Al Swetat Al Janan

Marah Saeed



Report on Baseline Survey 
Project for Strengthening the Capacity of Water Service Management in Jenin Municipality 

1-6 

 
Source: JICA Expert Team 

Figure 1.4  Areas Covered by Different Water Sources 
 
Refer to Table 1.2 for names of each area marked with number in Figure 1.4. 
 
1.1.3 Service Area 
 
The areas supplied by different sources are shown in Figure 1.4 and listed in Table 1.2. 
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Table 1.2  Supply Areas and Water Source 

Water Source Locality Name No. on Map Approx. Area (Ha) 

(1) Al Swetat connection + (2) 
Sadaa well; supplied via Al 
Marah tank 

Al Swetat & Marah Saad 1 70.3 
University Street 2 5.1 
Old Town 3 8.0 
Al Marah 4 10.1 
Al Marah High Area 5 13.3 
Al Dabous 6 11.4 
Al Saebar 7 8.0 
Halima Al Sadea 8 17.8 
Al Sharqia 9 34.4 
Al Ibrahimian 10 42.5 
Al Almania 11 48.9 
Industrial Area 12 46.6 
Al Basateen Ayyash Circle 13 37.0 

(2) Sadaa well; supplied via Al 
Jabreyat tank 

Wadi Barqeen 14 22.7 
Al Zahraa 15 42.5 
Name to be confirmed 16 20.6 
Al Ghoobas 17 3.9 
Kherbit As Soha 18 30.8 
Jabar Abu Daher High Area 19 21.8 
Abdullah Azzam 20 5.2 
Camp Yard and Shoor Khalid 21 4.2 
Al Alawneh Street 22 1.8 
Name to be confirmed 23 0.9 
Al Hawasheen 24 3.7 
Al Damaj 25 4.0 
New Camp 26 4.9 

(3) Farahty well 

Al Hadaf 27 23.2 
Al Hadaf 28 31.5 
Joret Al Dahab 29 0.6 
Al Somran 30 3.1 
Camp Street 31 6.9 

(4) Abu Arraba con. + (9) 
Muamar Jarrar well; via Al 
Jamal tank and direct 

Al Jabreyat Area (1) 32 35.4 

Al Jabreyat Area (2) 33 30.2 

(4) Abu Arraba con. + (8) 
Alawneh well 

Al Nabatar 34 9.8 
Abu Daher Low 35 7.9 
Al Sekan Street 36 18.9 

(5) Al Jalameh con. (Makrot 
water) supplied via Sabah Al 
Khir PS 

Sabah Alkher 37 25.1 
Kharoubeh 38 60.3 
Al Nasreh Street 39 74.6 
Al Basateen 40 72.8 
Palestine Housing 41 21.4 

(6) Municipality well No. 1 (Al Abu Baker & Faisal Street 42 10.0 
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Water Source Locality Name No. on Map Approx. Area (Ha) 
Mechanic well) + (7) Balama 
well 

Al Karafat 43 5.6 
Al Nabarat 44 17.0 
Mahua Street 45 24.0 

 Total   998.5 
 
The total of these areas is about 1,000 hectares. Total area of Jenin municipality is about 2,167 
hectares. 
 
1.2 Current Facility Operation Method 
 
1.2.1 Source Operation 
 
Water sources for Jenin can be classified in to three types; own sources, private sources inside the 
municipality, and water imported from outside suppliers. The sources and their approximate 
production are summarized in Table 1.3. This has also been discussed in the beginning of this chapter. 
 
Operation of the municipality’s own sources (wells) is done through hired private operators. The 
pumps and motors of Saadeh well are rented from a private operator as getting permission from Israeli 
authority for the import of these machinery by Jenin municipality would take a long process and time.  
 
Private wells inside the municipality are operated by the respective well owners. They extract water 
through their wells, collect in tanks and supply whenever enough water is collected. Basically, they are 
supposed to supply 24 hours a day.  
 
Water imported from outside are operated and controlled by the respective water providers. These 
include water from an Israeli company (Mekorot) imported via two import points; Jalameh connection 
and Al Swetat connection, and water from West Bank Water Department imported via Abo Arraba 
connection. 
 

Table 1.3  Water Sources to Jenin 

S.N. Name of source 

Result of previous study  
(Diagnostic Study Report) 

Result of site survey during 
Oct-Nov 2017 

m3/h m3/da
y m3/year Remarks Meter status 

Flow 
(m3/h)
* 

A Own sources       

1 Al Saadeh well (Municipality 
well No. 2) 108 2,600 949,000   Meter working  

2 Al Mechanic well 
(Municipality well No. 1) 90 600 219,000 Working 6.5 

hrs/day 

Meter working 
BPS: 30 m3/h, 44.4 
m H 

 

3 Balama well 20 400 146,000 Works 20 
hrs/day 

Meter working 
Pressure 9 bar 29 

B Water purchased from private operators from inside the municipality 

4 Farahty well (Private)   1,667 608,455   Meter working 83 

5 Muamar Jarrar well (Private)   333 121,545   Meter working 
Pump: 24 m3/h 11 

6 Alwaneh well (Private)   677 247,105 
Supplies 
only in 
summer 

Meter working  
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C Water imported from outside       

7 
Al Jalameh connection 
(imported from Mekorot 
Company) 

  833 304,045  Meter working 40 

8 
Al Swetat connection 
(Imported from Mekorot 
Company) 

  1,667 608,455  Meter working 87~90 

9 
Abo Arraba connection 
(Imported from West Bank 
Water Department) 

  1,080 394,200  Meter working 45# 

 Total   9,857 3,597,80
5      

Source: Diagnostic Study, JICA Expert Team 
Note: # from this 45 m3/h, 11 m3/h is supplied to another area not belonging to Jenin 
 
Schematics of some of the above sources are shown in the following section. 
 
(1) Al Saadeh well 

 
Source: JICA Expert Team 

Figure 1.5  Al Saadeh well 
 

Storage Capacity: 1600m3

Al-Sade Reservoir

Al-Sade Well

P P

Haifa St.

Two pump is running for 
Aljabriyat Reservoir. Because 
concern about water pressure.
For Al-Marah Reservoir, one 
pump is running enough.
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(2) Al Mechanic well 

 
Source: Diagnostic Study 2016 

Figure 1.6  Al Mechanic well 
 
(3) Balama well 

 
Source: JICA Expert Team 

Figure 1.7  Balama well 
 
(4) Farahty well (private) 
No schematic drawing is available. 
 
(5) Muamar Jarrar well (private) 
No schematic drawing is available. 
 
(6) Alwaneh well (private) 
No schematic drawing is available. 
 
(7) Al Jalameh connection (Mekerot 1) 
No schematic drawing is available. 

Storage Capacity: 50m3

Baml'ama Reservoir

Aljenan area Nublus St.
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(8) Al Swetat connection (Mekerot 2) 

 
Source: JICA Expert Team 

Figure 1.8  Al Swetat connection 
 
(9) Abo Arraba connection (West Bank Water Department) 

 
Source: JICA Expert Team 

Figure 1.9  Abo Arraba connection 
 
1.2.2 Pump Operation 
 
The pump operation in Jenin can be divided into two types; water source pumps and distribution 
pumps. The pumps are operated as follows. 
 
(1) Al Mechanic well (Municipality well No. 1) 
This well as well as all other municipal wells are operated by a private operator. This well is operated 
24 hours in principle. Water is first collected in a 50 m3 tank near the well and then boosted (supplied) 
to areas by a booster pump. Sometimes, water from this well is sold to tankers. For this, the well water 
is first sent to a separate 50 m3 tank near the well and then given to tankers. The well is equipped with 
one pump that supplies maximum around 90 m3/h after recent rehabilitation. The distribution pump 
has a capacity of 30 m3/h and maximum head of 44.4 m. 
 
(2) Saadeh well (Municipality well No. 2) 
1) Well pump 
The pump of this well is owned and operated by a private operator and rented by the municipality. 
Water from the well is pumped to storage tank located near the well site. 

Reservoir: Capacity: 15m3
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2) Transmission pump 
Water from the tank is pumped to Al Jabreyat and Al Marah tanks. The pumping station is equipped 
with three KSB pumps. One of these is currently out of service. 
 
(3) Balama well 
This well belongs to the municipality but there is a private operator who takes care of operation of this 
well (and pump). Water is first collected in a small tank (50 m3 capacity) and then supplied to the 
network by pumping. 
 
(4) Private wells (Faraty, Muamar Jarrar, and Alwaneh wells) 
These wells (the pumps in these wells) are operated and maintained by their owners. They give water 
to the network depending upon the quantity available from wells (yield of wells). 
 
(5) Sabah Al Khir PS 
This PS has two 50 m3 tanks both connected to each other and equipped with altitude valve to close 
the inlet when the water level reaches the overflow level. This PS receives Mekerot water via Jalameh 
connection 24 hrs in principle. There are three pumps in this PS but currently one of these is working. 
The pumps in this station are variable speed pumps and are running automatically all the time except 
in case the tanks get empty (water level in the tanks goes below minimum level). Once the pump stops, 
it needs to be started manually. There is no dedicated watchman for this PS, so when a pump stops, it 
is known only when customers complain about not receiving water on their supply day. Occasionally 
the problem is found by WWD staff visiting the PS or nearby areas.  
 
The pumps in this station are variable speed 15 kW Ebara pumps. Capacity of each pump is Q from 
200-700 L/min at H from 172-75 m. Maximum head of the pump is 184 m. 
  
(6) Al Swetat connection 
Water from this connection is from Mekrot company and is available 24 hrs in principle. Some of this 
water is supplied directly to network in Al Swetat and Nablus road areas and some goes to Al Marah 
tank. Water from Al Marah tank is distributed by gravity to various areas including the city centre. 
 
(7) Abo Araba well 
This well belongs to the West Bank Water Department and is operated by them.  
 
(8) Al Jamal PS 
The old tank of Al Jamal has been abandoned and a new 50 m3 capacity tank along with new BPS has 
been constructed on the side of Nablus road. Water from Abo Arraba well and Alawneh well is 
collected in to this tank and boosted to Jabriyat and other nearby areas. Operation of this BPS is taken 
care by the WDD staff together with implementation of daily valve opening / closing program. 
 
(9) Main booster pumping station 
1) Al Shariqia booster 
The booster is inside a small room and currently functioning and in a reasonable condition. 
 
2) Halima Al Sadea booster 
The booster is functioning. It is at open but protected by a fencing. 
 
3) Al Sanuri booster 
It is functioning but does not have any protection or shed. 
 
4) Municipality booster 
It is functioning but does not have any protection or shed. 
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5) Jabal Abu Daher booster 
It is not functioning currently. 
 
1.2.3 Valve Operation and Water Rationing System 
 
Each area receives water from certain sources as shown in Figure 1.3. Due to weak hydraulic 
capacities of the water supply system, water is distributed intermittently to each area by daily valve 
operation. 
 
(1) Valve operation workflow 
Valves are operated manually twice a day in the morning (9:00 to 11:00) and in the afternoon (14:00 to 
16:00) for the water rationing purpose. Due to unstable source water flow from connection point 
namely Al Jalameh connection, Al Swetat connection and Araba connection, the distribution program 
is often not followed. Valve operation schedule is prepared every morning with consideration for the 
water supply situation. The workflow of the process of valve operation is described in the Figure 1.10. 
 
1) Gathering information on water supply situation 
WWD has neither systemized procedure nor have equipment to investigate daily supply situation. 
They heavily rely on their private relationships with certain customers also called as “trusted 
customer”. Main means of grasping the water supply situation in different supply area is by getting 
feedbacks from these customers. In supply areas where the technicians reside, they also report the 
supply situation of their resident area to the head of water section. 
 
Customers also make complains and request through customer service section or by directly calling 
the WWD. This information can also be taken into consideration for water rationing plan.  
 
2) Arrangement of valve operation schedule 
A meeting is held every morning at the WWD. In this meeting, all the information on supply situation 
is reported to the director of WWD. Valve operation task sheet Figure 1.6 is issued by the director, and 
it is given to the technicians who are in charge of valve operation. Although there is a GIS database on 
valves and the pipelines, the staff members mostly rely on their memory but sometimes take some help 
of online map provided by Ministry of Local Government which shows an aerial map and the 
pipelines and other assets. In the task sheet, the director lists the valve name or location and the 
required operation of valve (open or close). Along with the valve operation, the operation of any 
booster pump within the supply area is also specified so as to supply to the target areas. 
 
3) Valve operation 
One senior technician accompanied with one young technician goes to the site and operate valves 
indicated in the task sheet. As of November 2017, there are two senior technicians who fully 
understand pipeline network. Apart from these two senior technicians and the director, other 
technicians do not know much about pipeline network.  
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Photo 1.1  Valve Operation in a Chamber Photo 1.2  Valve Operation on a Street 
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Figure 1.11  Valve Operation Task Sheet issued on 29th Oct. 2017 

 
Table 1.4  Description of Valve Operation Task Sheet issued on 29th Oct. 2017 

No. Description 
1 Turn off Halima and close Said Al-Nasser 
2 Turn on 4”, 6” valves (Abu Hazem), turn on “Albazyan” and turn on “Al-Zayed” 
3 Turn on “Kharoubeh”, turn off “Sabah Al-Kheir” and turn on “Abu Franse” 
4 Turn off 3” Damj and turn off the valve beyond “Zuheir Al-Mes’ad” house 
5 Turn off “Al-Zaghal” 
6 Turn off beyond the municipality, turn off the valve “Al-Farasheh” below Al-Jamal’s control panel 

 



Report on Baseline Survey 
Project for Strengthening the Capacity of Water Service Management in Jenin Municipality 

1-17 

(2) Actual record of valve operation from October 29, 2017 to November 10, 2017 
From Sunday, October 29th 2017 to Friday, November 10th 2017, operated valves locations for 
rationing purpose were taken using handy GPS. Those valves are shown in Figure 1.12. The number of 
operated vales is summarized in Table 1.5. 
 

Table 1.5  Number of Operated Valves 

No. Date No. of opened 
valves 

No. of closed 
valves Total 

1 Sunday, October 29 10 15 25 

2 Monday, October 30 6 7 13 

3 Tuesday, October 31 22 8 30 

4 Wednesday, November 1 9 9 18 

5 Thursday, November 2 5 3 8 

6 Friday, November 3 8 12 20 

7 Saturday, November 4 4 10 14 

8 Sunday, November 5 19 6 25 

9 Monday, November 6 6 5 11 

10 Tuesday, November 7 9 16 25 

11 Wednesday, November 8 6 5 11 

12 Thursday, November 9 7 11 18 

13 Friday, November 10 4 11 15 
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1.2.4 Water supply conditions and service level 
 
Various general and technical indicators related to water loss and consumption of FY 2015 and 2016 
are shown in the following Tables. 
 

Table 1.6  General Indicators of FY 2015 and 2016 

S. N. Indicator Unit 2015 2016 Remarks 

1 Population served with water 
service No 54,000 54,000 

Does not include 
population of bulk 

customers 

2 Population served with 
wastewater service No 42,000 44,000  

3 Number of wastewater 
connections No 7,100 7,200  

4 Number of served customers - 
Domestic class No 7,000 8,037  

5 Number of served customers - 
Commercial class No 1,500 1,378  

6 Number of served customers - 
Industrial class No 90 90  

7 Number of served customers - 
Touristic class No - -  

8 Water network length including 
mains km 149 149  

9 Number of staff working on water 
service No 57 57 Both water and 

wastewater sections 
Source: WWD annual report 2015 & 2016 
 

Table 1.7  Technical Indicators of FY 2015 and 2016 

S. N. Indicator Unit 2015 2016 

1 Average daily per capita water consumption at domestic 
level l/c/d 63.95 68.61 

2 Average daily water sold per capita based on total population l/c/d 69.47 74.16 

3 Consumption pattern:      

3.1 Domestic water consumption as % of total consumption % 92.06 92.51 

3.2 Industrial water consumption as % of total consumption % 0.53 0.54 

3.3 Commercial water consumption as % of total consumption % 7.41 6.95 

3.4 Touristic water consumption as % of total consumption % 0.00 0.00 

3.5 Bulk water consumption as % of total consumption % 0.00 0.00 

4 Non-Revenue Water by volume % 49.08 49.31 

5 Non-revenue water in (m3) per km of network per year m3 8,856.60 9541.59 
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6 Non-revenue water per connection per day l/con/d 420.89 409.79 

7 Wastewater Coverage  % 77.78 81.48 
Source: WWD annual report 2015 & 2016 
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CHAPTER 2. FINANCIAL MANAGEMENT 
 
2.1 Financial Balance of JM in 2012-2016 
 
The financial statements in the JM have been prepared based on the traditional cash basis method 
(single entry bookkeeping), and the modified accrual method of accounting (double entry 
bookkeeping) that has been recommended by the MoLG for years has not yet been introduced. Thus, 
the annual financial statements are consisted of a breakdown of revenues and expenditures and not 
including a balance sheet and each accounting item is entered as of the date when cash payments are 
made or received. The revenues and expenditures in each department can be categorized and separated 
from each other based on a code system. 
 
2.1.1 Whole Jenin Municipality 
 
The financial balance of the JM in the past 5 years (2012 -2016) is shown in Table 2.1 through Table 
2.5 and Figure 2.1 according to the financial statements of each year. The revenue (excluding 
receivables) has scarcely covered even salaries since 2015 as shown in Figure 2.1 and the total deficit 
amounts to over 8,000,000 NIS in both 2015 and 2016 as shown in Table 2.1. The deficit has been 
covered by (a) drawing cash from insurance reserves of customers; and (b) non-payment of debts to 
the Palestine Authority. In fact, the budget of the JM for the FY 2016 was not approved by the MoLG 
because of the non-improvement to reduce the salary expenses. Recently the official credit rating of 
the JM has been graded down from the previous B+ to the current C++. 
 

Table 2.1  Financial Balance from 2012 to 2016 

 Source: JICA Expert Team 
 

 
Source: JICA Expert Team 

Figure 2.1  Revenue Breakdown and Salary Expenses in JM Financial Statement 

Item 2012 2013 2014 2015 2016 Total
Local Government Assistance 5,970,702 9,239,029 7,580,956 2,586,115 455,450 25,832,252
Water Tariff 3,188,158 2,847,284 2,562,345 2,300,735 2,540,842 13,439,364
Other Revenue excluding receivables 15,376,876 21,300,747 21,076,437 12,510,078 16,131,071 86,395,209
Receivables 1,561,222 1,172,209 1,131,732 4,890,573 1,512,520 10,268,255
Total Revenue in FS 26,096,958 34,559,268 32,351,470 22,287,501 20,639,882 135,935,080
Salary Expense 17,486,532 16,364,940 19,318,988 17,399,616 19,259,646 89,829,721
Other Expense 12,289,263 18,301,744 17,170,960 13,449,983 9,571,044 70,782,995
Total Expense 29,775,794 34,666,684 36,489,948 30,849,599 28,830,690 160,612,716

-3,678,837 -107,416 -4,138,478 -8,562,098 -8,190,808 -24,677,636

Revenue

Expense

Balance
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Table 2.2  Financial Statements of JM (1/4) - Revenues, Unit: NIS 

 
Source: JICA Expert Team 

Category Code Item 2012 2013 2014 2015 2016
Property Tax 410101 Current property tax 3,852,554 3,401,950

410201 Fees of crafts and industries 768,027 700,921 632,445 725,262 911,646
410202 Building lincense fee 2,679,301 3,230,813 2,596,293 2,803,845 3,840,828
410203 Other license fee 4,194 1,980
410204 Animal market fee 17,000
410205 Rugs and street vendors 20,350 456,623 16,088
410207 Banner 1,005,910 993,317 1,019,712 943,332 1,034,451
410208 Fees are assigned and street identification 1,221 502 1,655 552
410210 Eighth copies of bids 33,900 33,221 44,782 26,900 26,660
410213 Site map and demarcation fee 80,253 76,156 83,489 84,707 84,661
410214 Site Improvement fee 508,773 648,594 407,800 225,482 371,525
410301 Current waste charge 1,756,966 1,952,880 2,000,375 2,105,472 2,074,414
410302 Parking fee 1,428,119 1,198,772 1,010,619 68,632 1,229,552
410303 Certificate authentication 36,995 38,615 41,644 47,203 42,862
410304 Library subscriptions 1,471 1,132 1,884 1,695 1,694
410305 Contributions 3,230 35,712
410306 Transfer fees and burial 3,840 3,220 3,520 1,510 2,030
410307 Drawings of retaining walls 2,000
410308 Court fees 331 161 28
410310 Fees for Jenin Technological Center courses 4,319 1,680 1,400 200
410311 Share Center Fee 1,101 7,427 6,700 6,504 196
410312 Residual waste charge 147,210 570,920 447,889 435,757 768,930
410313 Parking fees are arched 3,920 45,260 27,225 21,450 20,367
410318 Bus parking fee 337,995 371,190 6,680 385,528
410320 Prepaid parking fee 140,000
410401 The municipality's share of current road transport 

charge
1,080,748 984,291 500,000

410402 Career licenses 697,240 622,200
Government and 
International Aid

410501 Local government assistance 5,970,702 9,239,029 7,580,956 2,586,115 455,450

410601 Court fines 36,283 16,505 67,034 57,941 50,235
410603 Delay penalties 960
410701 Benefit of balances 650,847 889,636 837,386 813,596 690,255
410704 Current municipal property rent 1,002,803 806,337 795,687 1,010,798 1,151,918
410711 Rents of late municipal property 1,025,876 810,811 298,063 577,718 609,814
410801 Donation and community contribution 63,062 25,008 46,950 31,050
410802 Sale of goods and supplies 53,379 5,904 22,675 138,014 29,750
410805 Non-refundable 83,342 32,442 42,007 4,382 3,737
410806 Return expenses 116,285 59,266 229,748 50,354 35,298
410807 Retirement earnings 1,939,510 1,194,535 1,753,700 1,166,902 1,287,186
410808 Miscelleneous 9,812 4,420 900 4,000
410809 Individual donation 94,141 44,891 62,175
411001 Current water revenue 3,188,158 2,847,284 2,562,345 2,300,735 2,540,842
411003 Water subscription fee 98,084 107,050 104,005 110,264 90,034
411004 Eighth supplies of water subscriptions 28,758 34,807 69,043 38,007 31,807
411005 Water tanker revenue 106,361 87,021 77,500 118,610 109,505
411008 Contributions of Eighth Articles 8,000 5,755 3,938 8,325
411009 Cutting fees and re-installation 1,767 1,829 1,092 1,651
411012 Sewage fee 168,892 189,022 132,308 144,755 144,276
411013 Previous debts that can be collected 1,346,652 1,045,614 1,131,732 4,890,573 1,477,370
411106 Street lighting charge 100 15,800 6,250
411112 Previous debts that can be collected 214,570 126,595 35,150
411113 Profit of the electricity project from the North by 

10%
1,040,242

411201 Fee of vegetable and fruit market 1,121,000 1,184,200 1,464,871 228,948
411202 Building permit fees 100,500

Municipal 
Slaughterhouse 
Project Revenues

411301 Slaughtering of livestock 273,145 279,905 307,700 175,810 200,000

99000000 Currency transformation 370
Revenue Total 26,096,958 34,559,268 32,351,470 22,287,501 20,639,882

Water Project 
Revenues

Electricity Project 
Revenues

Vegetable and Fruit 
Market Revenues

Revenue of Licenses 
and Vacations

Revenue of Services 
Fee

Taxes and Other 
Local Fees

Revenue of Fines

Income from 
Property Use

Miscellaneous 
Income
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Table 2.3  Financial Statements of JM (2/4) - Expenditures, Unit: NIS 

 
Source: JICA Expert Team 

Category Code Item 2012 2013 2014 2015 2016
510101 Employees salaries of financial administration 

and legal affairs
5,068,070 4,995,313 5,903,826 5,546,138 5,700,433

510102 Worker' wage 12,300 70,552 365,706
510103 Health insurance 6,631 21,902 89,430 148,820 131,238
510104 Pensioners' salaries - Management and Finance 1,598,144 1,522,313 2,007,977 1,715,277 1,851,550
510105 End of service indemnities 144,581 18,900 85,439 60,357
510106 Rewards and incentives 1,000 700 39,500 38,400 451,400
510108 Additional labor fees 2,192 11,063 33,185 49,597 33,633
510109 Insurance against accidents and work injuries 22,160 95,000 52,590 102,300
510110 Reward members of the municipal council 163,726 293,784 291,375 253,473 261,548
510111 Mayor's salary 163,424 113,092 127,558 113,815 86,905
510201 Mail and telephone 54,010 120,029 144,275 127,984 156,149
510202 Stationary and prints 43,233 68,412 43,508 40,940 97,763
510203 Two hundred water and electricity 58
510204 Protocols 107,175 78,016 51,812 50,237 107,815
510205 Advertising fees 27,151 25,371 27,863 45,703 20,452
510206 Judicial expenses 22,490 88,067 530 66,211 222,647
510209 Clothes 200 620 19,959 25,026 4,826
510210 Transport fees and travel allowances 7,057 90,927 29,847 41,174 19,969
510211 Advisory expenses 6,741
510212 External Travel 20,916
510213 Internal Movements 453 250
510214 Other miscelleneous expenses 85,613 113,713 301,048 245,629 39,557
510215 Taxes on municipal property 422 106
510216 Computer hardware maintenance and supplies 110,255 131,734 13,376 39,147 14,683
510217 Interest and bank commissions 28,118 23,490 19,139 45,850 558,010
510218 Maintenance and services of wireless devices 880
510219 Re-imports from previous years 2,094,603 207,959 166,126 12,055 33,209
510220 Oils and motor fuels 88,636 86,644 47,427 49,836 29,365
510221 Car maintenance 23,072 5,783 31,019 14,733 15,345
510222 Car insurance 31,599 23,515 27,486 3,485
510224 Donations and subsidies 4,197 8,100 31,854 10,300 77,820
510225 Furniture and maintenance 48,843 31,098 22,513 25,921 40,703
510301 Staff salaries of Health Dept 1,544,360 2,015,039 1,965,239 1,661,751 1,805,994
510302 Health workers' wages 26,000 14,784
510303 Health insurance 1,782 5,200 16,450 2,655
510304 Retirees salary: Health Dept 230,035 238,052 278,016 246,780 263,655
510305 End of service indemnities 1,570,826 64,579 46,734 4,494
510306 Rewards and incentives 5,100 22,100 2,896 15,366
510307 Insurance against accidents and work injuries 4,712 23,073 13,818
510309 Additional labor fees 3,726 8,098 100,483 45,881 29,581
510401 Mail and telephone 90 2,937 3,703 3,354 1,864
510402 Arrayed 2,170 2,440 3,430
510403 Stationary and prints 6,427 5,086 2,790 620 6,480
510404 General maintenance and repairs 28,270
510405 Advertising fees 3,353 294 294 2,994 4,180
510407 Transport fees and travel allowances 400 750 150 200 250
510501 Malaria and rabies control 13,470 13,675 26,144 25,975 266
510502 Cleaning expenses 18
510503 Maintenance of sewage and latrines 3,101 37,167 1,636
510505 Pesticide 15,790 18,140
510506 Maintenance of water pumps 1,658 112 420
510509 Waste disposal fees 2,920,561 3,061,241 3,600,000 2,410,000 3,170,000
510510 Oil and fuels 53,900 39,787 53,589 52,992 39,061
510511 Car maintenance 14,642 8,252 8,147 21,851 5,801
510512 Car insurance 2,555 2,555 6,500 6,814
510513 Furniture and maintenance 1,335 1,150 3,100 400
510514 Equipment 600
510515 Maintenance of waste containers 850
510601 Staff salaries of Dept of Engineering and 

Mechanics
1,032,035 1,591,151 1,959,404 1,885,509 1,901,566

510602 Wages of workers in Engineering Dep. 186 25,808 151,694 207,764
510603 Health insurance 9,786 7,855 34,939 9,498
510604 Retired: Engineering Dep. 913,828 470,147 356,650 271,373 289,747

Operating Expenses

Salary Expenses

General and 
Administrative 
Expenses
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Table 2.4  Financial Statements of JM (3/4) - Expenditures, Unit: NIS 

 
Source: JICA Expert Team 

Category Code Item 2012 2013 2014 2015 2016
Operating Expenses 510605 End of service indemnities 163,554 56,833 59,198

510606 Rewards and incentives 300 3,800 2,350 7,636
510607 Insurance against accidents and work injuries 19,035 24,775 1,140 75,406
510609 Additional labor fees 1,601 17,480 55,599 58,805 72,931
510610 Maintenance workers' wages 23,897
510701 Mail and telephone 1,814 7,889 4,973 4,858 435
510702 Arrayed 1,480 8,710 90 999 3,047
510703 Stationery, printing and price lists 2,726 2,689 1,551 4,922 2,175
510704 Advertising fees 41,831 20,756 27,838 20,144 54,315
510705 Judicial expenses 750
510706 Transport fees and travel allowances 1,940 5,420 5,193 4,444 1,350
510801 Maintenance of streets and sidewalks 1,261,679 1,283,036 1,216,844 2,111,473 1,640,712
510802 Building maintenance 44,626 232,299 192,997 258,347 205,676
510803 Maintenance of machinery 5,610 240
510804 Maintenance of gardens 8,053 28,216 7,691 14,244 16,250
510805 Maintenance of graves 990 380 2,694 5,090
510806 Maintenance of retaining walls 20,284 1,631 1,964 154,964 8,257
510810 Oil and fuels 283,338 261,722 244,529 128,197 92,405
510811 Car maintenance 154,768 189,747 150,424 164,029 81,598
510812 Car insurance 30,563 40,774 36,075 15,718
510813 Maintenance of drawers 24,303 30,563
510814 The salaries of retirees - Electricity 500
510815 Maintenance of municipal property 29,057
510816 Maintenance of light signals 30,950
510818 Maintenance of air conditioners 600 2,000 250
510820 Supplies of metalworking workshop and 

mechanics
11,876 9,601 2,815 6,733 1,726

510821 Maintenance of municipal stadium 922 750 973,507
510822 Furniture and maintenance 2,468 2,000 1,405 1,800 5,385
510823 Office equipment and tools 74,270
510824 Label and numbering supplies and equipment 1,804 144 370
510825 Land 22,061
510901 Staff salaries of security and fire dep. 665,774 650,692 851,057 798,507 875,102
510903 Health insurance 796
510904 Salaries of retirees - security and firefighters 188,181 3,203 1,964 1,521
510905 End of service indemnities 4,581 17,981 19,651
510907 Insurance, accidents and work injuries 827
510909 Additional labor fees 69 329 12,312
511003 Stationery and prints 62
511209 Clothes 152
511301 Mail and telephone 1,450 211
511303 Stationery and prints 122 220 246
511401 Buy books, newspapers and periodicals for the 

library
1,534 13,915

511403 Binding and numbering of books 80
511411 Expenditures of Jenin Technological Center 4,398 3,837
511412 Share Center expenses 6,343 4,704
511501 Staff salaries of WWD 2,051,688 2,302,517 2,676,311 2,357,320 2,445,875
511502 Wages of water and sanitation workers 140 35,446 52,413 38,178 53,359
511503 Health insurance 6,950 7,725 4,244 2,655
511504 Retirement earnings: WWD 731,917 601,368 672,324 642,179 711,818
511505 End of service indemnities 132,328 1,321 28,771 48,769 24,403
511506 Rewards and incentives 13,900 5,400
511507 Insurance against accidents and work injuries 30,902 22,460 21,346
511509 Additional labor fees 1,122 4,062 3,716 19,014 11,645
511510 Sewage worker' wage 8,323 12,768 51,637
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Table 2.5  Financial Statements of JM (4/4) - Expenditures, Unit: NIS 

 
Source: JICA Expert Team 

Category Code Item 2012 2013 2014 2015 2016
Operating Expenses 511601 Oils and motor fuels 68,446 18,518

511602 Maintenance of pumps 141,814 139,600 461,530 590,424 624,765
511603 Water network maintenance 117,010 104,698 158,594 120,006 242,041
511604 Water purchase 791,043 1,467,838 1,378,078 899,555 1,279,097
511605 Water disinfection 26,380 9,050 14,648 17,855 33,994
511607 Maintenance of meters 280 100 4,229
511608 Number and supplies 1,850 265 10,430
511610 Oils and motor fuels 182,760 247,083 200,203 231,315 156,612
511611 Car maintenance 61,736 143,666 74,573 43,572 142,473
511612 Car insurance 30,540 41,368 29,289 11,423
511613 Spare parts 105
511614 Equipment 200
511615 Maintenance, extension and drainage lines 290,905 335,602 254,742 118,155 103,472
511616 Redemption of previous debts 1,509,051 3,731
511701 Mail and telephone 45,006 11,089 8,318 5,646 3,098
511703 Stationery and prints 18,864 11,885 11,575 17,697 14,305
511704 The Protocols 150
511705 Advertising fees 21,117 11,372 10,890 7,340 6,600
511706 Clothes 980 1,786 100
511707 Transport fees and travel allowances 1,500 1,550 3,475 17,106 14,936
511708 Furniture and maintenance 2,959 21,255 8,090 1,230 17,446
511801 Staff salaries of Elec. Dep 839,050 177,393 228,227 200,557 209,883
511803 Health insurance 5,090
511804 Retirement salary: electricity 79,057 530,259 771,186 669,276 736,071
511805 End of service indemnities 6,138 39,070 1,022
511806 Rewards and incentives 1,000
511807 Insurance against accidents and work injuries 2,283 22,460
511809 Additional labor fees 180 55
511902 Maintenance of electricity network 1,703
511903 Maintenance of the electricity project 21,441 5,020
511909 Oils and motor fuels 3,706
511910 Car maintenance 150 335 26,029
511911 Car insurance 890
511912 Redemption of previous debts 5,663,260 5,025,096 3,883,719
511913 Street lighting and maintenance 103,047 104,861 130,107 66,678 57,084
512007 Transport fees and travel allowances 100 150
512101 Staff salaries of Slaughterhouse Sec. 289,420 228,060 325,958 281,049 329,263
512107 Salaries of the employees of the Slaughterhouse 

Sec.
22,000

512204 Furniture and maintenance 140
512207 Car maintenance 1,200
512303 Stationary and prints 180
512402 Drilling of ponds for purification 132,864 35,400
512403 Buy a divider 180 7,575
512404 Municipal slaughterhouse 112,241 17,041 37,554 13,479 20,038
512405 Personal program 7,995 39,826 66,774 61,837 14,328
512406 Purchase the land of Hesba 37,864
512407 Construction of an external transport complex 34,610
512408 Buying a boring land 93,810
512409 Buying the land of Nawaf Abdul Hadi 468,900 2,014,500
512410 Development of accounting programs 47,191
512411 Buying cars 173,000 19,674 70,190
512412 Purchase Land of Samer Hawassin 62,138
512413 Buying a land owned by Jamal Abdul Hadi 2,506,774
512414 Buying the land of Taha Mohammed Jarrar 26,945
512415 Contribution of the municipality in the 

construction of the purification plant
500,000

512416 Buying the land of Hisham Ahmed Samoudi 479,076
512417 Buying the land of Suleiman Mari 21,250

99000000 Currency transformation 331,703
Expenses Total 29,775,794 34,666,684 36,489,948 30,849,599 28,830,690

Deficit -3,678,837 -107,416 -4,138,478 -8,562,098 -8,190,808

Building Cultural and 
Development Centers
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2.1.2 Water and Wastewater Department 
 
The financial balance of the Water and Wastewater Department separated from the financial statements 
of the whole JM is shown in Table 2.6 in the same past 5 years (2012 -2016). Table 2.7 shows an 
abbreviated financial balance with the revenue excluding the receivables, because under the cash basis 
accounting method the receivables should not be counted in. Figure 2.2 was prepared based on Table 
2.7.  
 
The total expenditure has not been covered by the total revenue and the coverage ratio remains to be 
54% averagely in the last 5 years (excluding receivables) as shown in Table 2.6. The deficit has been 
covered by (a) drawing cash from the insurance reserves of customers (e.g. new connection); and (b) 
non-payment of debts to the Palestine Authority (e.g. the water purchase cost from the West Bank 
Water Department). 
 

Table 2.6  Financial Statements of Water and Wastewater Department (Unit: NIS) 

 
Source: JICA Expert Team 
  

Code Item 2012 2013 2014 2015 2016
411001 Current water revenue 3,188,158 2,847,284 2,562,345 2,300,735 2,540,842
411003 Water subscription fee 98,084 107,050 104,005 110,264 90,034
411004 Eighth supplies of water subscriptions 28,758 34,807 69,043 38,007 31,807
411005 Water tanker revenue 106,361 87,021 77,500 118,610 109,505
411008 Contributions of Eighth Articles 0 8,000 5,755 3,938 8,325
411009 Cutting fees and re-installation 0 1,767 1,829 1,092 1,651
411012 Sewage fee 168,892 189,022 132,308 144,755 144,276
411013 Previous debts that can be collected 1,346,652 1,045,614 1,131,732 4,890,573 1,477,370

WWD Revenue total 4,936,906 4,320,564 4,084,517 7,607,974 4,403,809
WWD Revenue total (excluding 411013) 3,590,254 3,274,951 2,952,785 2,717,401 2,926,439

511501 Staff salaries of WWD 2,051,688 2,302,517 2,676,311 2,357,320 2,445,875
511502 Wages of water and sanitation workers 140 35,446 52,413 38,178 53,359
511503 Health insurance 6,950 7,725 4,244 0 2,655
511504 Retirement earnings: WWD 731,917 601,368 672,324 642,179 711,818
511505 End of service indemnities 132,328 1,321 28,771 48,769 24,403
511506 Rewards and incentives 0 0 13,900 0 5,400
511507 Insurance against accidents and work injuries 30,902 22,460 0 0 21,346
511509 Additional labor fees 1,122 4,062 3,716 19,014 11,645
511510 Sewage worker' wage 0 0 8,323 12,768 51,637
511601 Oils and motor fuels 68,446 0 18,518 0 0
511602 Maintenance of pumps 141,814 139,600 461,530 590,424 624,765
511603 Water network maintenance 117,010 104,698 158,594 120,006 242,041
511604 Water purchase 791,043 1,467,838 1,378,078 899,555 1,279,097
511605 Water disinfection 26,380 9,050 14,648 17,855 33,994
511607 Maintenance of meters 280 100 0 4,229 0
511608 Number and supplies 1,850 265 10,430 0 0
511610 Oils and motor fuels 182,760 247,083 200,203 231,315 156,612
511611 Car maintenance 61,736 143,666 74,573 43,572 142,473
511612 Car insurance 30,540 41,368 29,289 11,423 0
511613 Spare parts 105 0 0 0 0
511614 Equipment 0 0 0 0 200
511615 Maintenance, extension and drainage lines 290,905 335,602 254,742 118,155 103,472
511616 Redemption of previous debts 1,509,051 3,731 0 0 0

WWD Expenses total 6,176,967 5,467,901 6,060,606 5,154,763 5,910,790
Surplus / Deficit (including 411013) -1,240,062 -1,147,336 -1,976,089 2,453,211 -1,506,981
Surplus / Deficit (excluding 411013) -2,586,714 -2,192,950 -3,107,821 -2,437,362 -2,984,351



Report on Baseline Survey 
Project for Strengthening the Capacity of Water Service Management in Jenin Municipality 

2-7 

Table 2.7  Financial Balance of Water and Wastewater Department from 2012 to 2016 

Source: JICA Expert Team 
 

Source: JICA Expert Team 
Figure 2.2  Revenue Breakdown and Total Expenditures in Water and Wastewater Department 
 
Figure 2.3 shows a breakdown of expenditures, where the share of staff salaries and the water 
purchase cost is around 40% and 20% respectively in average from 2012 to 2016. The operation and 
maintenance of main pumps and wells have been outsourced since 2015 (accounting for 10.6% of the 
total expenditures in 2016), while the maintenance cost of water network has been kept at minimum 
(4.1% of the total expenditures in 2016, though it was doubled to 242,041 NIS from the previous 
120,006 NIS in 2015).  

0

1,000,000

2,000,000

3,000,000

4,000,000

5,000,000

6,000,000

7,000,000

2012 2013 2014 2015 2016

N
IS

Current water revenue Water subscription fee Sewage fee

Water tanker revenue Others Total Expense

2012 2013 2014 2015 2016
Current water revenue 3,188,158 2,847,284 2,562,345 2,300,735 2,540,842 13,439,364 86.9%
Water subscription fee 98,084 107,050 104,005 110,264 90,034 509,437 3.3%
Sewage fee 168,892 189,022 132,308 144,755 144,276 779,253 5.0%
Water tanker revenue 106,361 87,021 77,500 118,610 109,505 498,998 3.2%
Others 28,758 44,574 76,627 43,037 41,783 234,779 1.5%
Total Revenue 3,590,254 3,274,951 2,952,785 2,717,401 2,926,439 15,461,830 100.0%
Staff salaries of WWD 2,051,688 2,302,517 2,676,311 2,357,320 2,445,875 11,833,712 41.1%
Water purchase 791,043 1,467,838 1,378,078 899,555 1,279,097 5,815,611 20.2%
Retirement earnings: WWD 731,917 601,368 672,324 642,179 711,818 3,359,607 11.7%
Maintenance of pumps 141,814 139,600 461,530 590,424 624,765 1,958,133 6.8%
Water network maintenance 117,010 104,698 158,594 120,006 242,041 742,348 2.6%
Oils and motor fuels 182,760 247,083 200,203 231,315 156,612 1,017,973 3.5%
Redemption of previous debts 1,509,051 3,731 0 0 0 1,512,782 5.3%
Others 651,684 601,065 513,565 313,963 450,583 2,530,862 8.8%
Total Expense 6,176,967 5,467,901 6,060,606 5,154,763 5,910,790 28,771,028 100.0%

-2,586,714 -2,192,950 -3,107,821 -2,437,362 -2,984,351 -13,309,198 -
58.1% 59.9% 48.7% 52.7% 49.5% 53.7% -

Total

Total Revenue/Total Expenses (%)

Revenue 
(excluding 
receivables)

Deficit

Expense

Item
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Source: JICA Expert Team 
Figure 2.3  Breakdown of Expenditures in Water and Wastewater Department 

 
2.2 Main Revenues of JM 
 
The main revenue resources of the JM are listed in Table 2.8, which comprise “building license fee” 
(#410201); “water tariff” (#411001); “waste charge” (#411301 and #410312); “property rent” 
(#410704 and #410711) and others. Since there is a yearly drastic increase /decline in the 3 items 
namely “current property tax” (#410101), “local government assistance” (#410501) and “fee of 
vegetable and fruit market” (#411201) that can affect the stable budgetary management in the future, 
the reasons are clarified as below. A problem related to the waste charge (#410301 and #410312) is 
also stated. 
 

Table 2.8  Main Revenues of JM (Unit: NIS) 

Source: JICA Expert Team 

0 1,000,000 2,000,000 3,000,000 4,000,000 5,000,000 6,000,000 7,000,000

2012

2013

2014

2015

2016

NIS

Staff salaries of WWD Water purchase Retirement earnings: WWD

Maintenance of pumps Water network maintenance Oils and motor fuels

Redemption of previous debts Others

Code Accounting Item 2012 2013 2014 2015 2016
410101 Current property tax 0 3,852,554 3,401,950 0 0 7,254,504 5.3%

410201 Fees of crafts and 
industries 768,027 700,921 632,445 725,262 911,646 3,738,300 2.8%

410202 Building lincense fee 2,679,301 3,230,813 2,596,293 2,803,845 3,840,828 15,151,081 11.1%
410207 Banner 1,005,910 993,317 1,019,712 943,332 1,034,451 4,996,722 3.7%
410301 Current waste charge 1,756,966 1,952,880 2,000,375 2,105,472 2,074,414 9,890,107 7.3%
410302 Parking fee 1,428,119 1,198,772 1,010,619 68,632 1,229,552 4,935,693 3.6%
410312 Residual waste charge 147,210 570,920 447,889 435,757 768,930 2,370,706 1.7%

410501 Local government 
assistance 5,970,702 9,239,029 7,580,956 2,586,115 455,450 25,832,252 19.0%

410704 Current municipal 
property rent 1,002,803 806,337 795,687 1,010,798 1,151,918 4,767,542 3.5%

410711 Rents of late municipal 
property 1,025,876 810,811 298,063 577,718 609,814 3,322,282 2.4%

411001 Current water revenue 3,188,158 2,847,284 2,562,345 2,300,735 2,540,842 13,439,364 9.9%

411201 Fee of vegetable and 
fruit market 1,121,000 1,184,200 1,464,871 0 228,948 3,999,019 2.9%

20,094,071 23,535,284 20,409,254 13,557,667 14,846,792 92,443,068 68.0%
1,561,222 1,172,209 1,131,732 4,890,573 1,512,520 10,268,255 7.6%
4,441,665 9,851,775 10,810,484 3,839,261 4,280,570 33,223,756 24.4%

26,096,958 34,559,268 32,351,470 22,287,501 20,639,882 135,935,080 100.0%

Sum

Other Revenue
Total Revenue

Receivables

Sum
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2.2.1 Property Tax (#410101) 
 
This is one of the reallocation of taxes collected by the Palestine Authority, and it was disbursed in 
2013 and 2014 before the Palestine Authority stopped the provision from 2015, when the Ministry of 
Finance and Planning is said to have discovered problems in the value of properties estimated by the 
JM. But the Ministry of Finance and Planning itself allegedly has a lot of wrongs in the estimation of 
the property tax, and no clear rule has been shown to the JM on the calculation basis of the amount, 
which has brought the JM difficulty to expect the amount and prepare and execute its budget in a 
proper and timely manner. 
 
Thus, it is recommended that the JM should be enabled to calculate the tax, to compare it with the 
actual payment by the Palestine Authority and to know the reason of the deduction if any. According to 
the policy of the Palestine Authority, it takes the 90% of the property tax while reallocating the 
remaining 10% to the JM, until the JM pays off the debts to the Palestine Authority. 
 
The revenues allocated to the JM by the Palestine Authority comprises (a) the municipality’s share of 
current road transport charge (code #401401); and (b) career licenses (code #410402) in addition to 
this current property tax (code #410101). The same problem of the Palestine Authority stated above 
exists for these 2 revenue items in the determination process of the reallocated amount to the JM i.e. 
there is no explicit rule on the calculation basis. It is recommended that the Palestine Authority shall 
disclose /show an explicit program for the tax reallocation to the JM and the debt redemption of the 
JM. 
 
2.2.2 Local Government Assistance (#410501) 
 
This is related to the establishment of the Electricity Distribution Company of the North (NEDCO) 
separated from the JM in 2010. This is the payment by the NEDCO in installment from 2012 to 2016, 
as the agreed compensation to the amount that the JM paid before 2012. This amount of money was 
paid as the end of service allowance for the 726 transferred /retired employees1 from the former 
Electricity Department of the JM to the NEDCO. Since it is the decision of the Palestine Authority to 
create the NEDCO after separating the Electricity Department of the JM and to make the 726 
employees of the JM retired and transferred to the NEDCO, the paid amount by the NEDCO is 
categorized in this item “Local Government Assistance”. Since the payment in installment by the 
NEDCO finished in 2016, there shall be no further revenue from 2017 onwards. 
 
2.2.3 Fee of Vegetable and Fruit Market (#411201) 
 
In 2015 there was no income for this item because farmers went to the court and won a legal decision 
not to pay the fee. In 2016 the JM succeeded in retaking it, but since the JM gave a discount to the 
farmers the income was reduced up to 228,948 NIS compared with those before 2014. 
 
2.2.4 Fee of Waste Charge (#410301 and #410312) 
 
The NEDCO collects the fee of solid waste on behalf of the JM and transfers it to the JM from 
customers together with its electricity charge. The NEDCO has the database of 26,000 customers but 
the resident database of the JM is not linked to it and hence has not been updated. Thus, when a 
customer visits the JM to do a clearance of his/her debts, the JM has no data on how much waste 
charge has been paid and unpaid by this customer. To avoid the risk of duplicated payment, the 
NEDCO should regularly submit a detailed report showing the amount and breakdown of money paid 
by the customers and transferred to the JM. 
 

 
1 The 726 employees did many strikes resisting the forced transfer or early retirement, and around 236 labors were back to 
the JM as its employees.  
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2.3 Main Expenditures of JM 
 
2.3.1 Personnel Expenditure 
 
A breakdown of the personal expenditure according to the purpose of expenditure and the concerned 
department /unit is shown in Table 2.9. The salary accounts for around 70% of the total personnel cost, 
followed by the pensioners’ salary around 20%. And the share of the Financial Department, 
Administration Department and Legal Unit is the largest (around 45%) followed by the Water and 
Wastewater Department (around 17%) of the total personnel cost (refer to Table 2.9 and Figure 2.4).  
 
The personnel cost under the category of the Electricity Department means the salary, retirement 
salary and the end of service that the JM still pays for the employees who returned to the JM even after 
the decision by the Palestine Authority stated in 2.2.2. 
 

Table 2.9  Breakdown of Personnel Expenditure (Unit: NIS) 

Source: JICA Expert Team 
  

2012 2013 2014 2015 2016
Salary 11,490,397 11,982,165 13,910,023 12,730,832 13,268,116 63,381,532 70.6%
Wage 140 35,633 148,740 273,191 693,249 1,150,952 1.3%
Health Insurance 31,035 42,682 145,063 148,820 146,045 513,645 0.6%
Pensioner's Salary 3,552,981 3,550,321 4,089,356 3,546,849 3,854,361 18,593,869 20.7%
End of Service 2,017,428 185,283 238,123 49,792 108,905 2,599,530 2.9%
Reward and Incentive 1,000 6,100 79,300 44,646 479,802 610,848 0.7%
Additional Labor Fee 8,641 40,952 193,311 185,609 147,846 576,358 0.6%
Injury Insurance 57,759 114,928 96,140 52,590 212,870 534,287 0.6%
Mayor's Salary 163,424 113,092 127,558 113,815 86,905 604,794 0.7%
Rewards for Municipality 
Council Members

163,726 293,784 291,375 253,473 261,548 1,263,906 1.4%

Sum 17,486,532 16,364,940 19,318,988 17,399,616 19,259,646 89,829,721 100.0%
Water&Wastewater 2,955,048 2,974,900 3,460,002 3,118,229 3,328,137 15,836,316 17.6%
Engineering and 
Movement&Mechanics

2,139,840 2,168,726 2,520,433 2,369,731 2,564,547 11,763,278 13.1%

Financial, Administrative 
and Legal

7,147,767 6,999,226 8,685,589 7,988,661 9,045,070 39,866,314 44.4%

Health &Environment 3,355,441 2,359,142 2,455,021 1,957,308 2,150,346 12,277,258 13.7%
Security&Fire 667,397 843,523 872,570 812,783 896,274 4,092,547 4.6%
Electricity 931,618 769,363 999,413 871,856 946,008 4,518,257 5.0%
Slaughterhouse 289,420 250,060 325,958 281,049 329,263 1,475,750 1.6%
Sum 17,486,532 16,364,940 19,318,988 17,399,616 19,259,646 89,829,721 100.0%

SumCategory

Purpose of 
Expense

Department
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Source: JICA Expert Team 

Figure 2.4  Breakdown of Personnel Expenditure into Department/Section 
 
2.3.2 Maintenance Expenditure 
 
Table 2.10 shows the main items (listed from bigger amount to smaller) and total of the maintenance 
expenditure. The total maintenance expenditure accounts for only around 10% of the total expenditure 
(refer to Table 2.1 and Table 2.10), and the maintenance for streets and sidewalks implemented by the 
Engineering Department is the biggest, followed by the maintenance of pumps and the maintenance 
and extension of drainage lines implemented by the Water and Wastewater Department. 
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Table 2.10  Key Items of Maintenance Expenditure (Unit: NIS) 

 
Source: JICA Expert Team 
 
2.4 Financial Accounting System 
 
A computer application software named Al-Shamel has been used as the key software in the JM. This 
software has various modules in addition to the main module of financial accounting e.g. bill 
collection management for water tariff, waste fee and crafts and industries fee and procurement 
management. Its manufacturer is Al-Israa Company in Nablus. 

No. Code Item Department 2012 2013 2014 2015 2016 Sum

1 510801
Maintenance of 
streets and 
sidewalks

Engineering 1,261,679 1,283,036 1,216,844 2,111,473 1,640,712 7,513,744

2 511602 Maintenance of 
pumps

Water and 
Wastewater 141,814 139,600 461,530 590,424 624,765 1,958,133

3 511615
Maintenance and 
extension of 
drainage lines

Water and 
Wastewater 290,905 335,602 254,742 118,155 103,472 1,102,875

4 510821 Maintenance of 
municipal stadium Engineering 922 750 973,507 975,179

5 510802 Building 
maintenance Engineering 44,626 232,299 192,997 258,347 205,676 933,945

6 511603 Water network 
maintenance

Water and 
Wastewater 117,010 104,698 158,594 120,006 242,041 742,348

7 510811 Car maintenance Engineering 154,768 189,747 150,424 164,029 81,598 740,566

8 511611 Car maintenance Water and 
Wastewater 61,736 143,666 74,573 43,572 142,473 466,021

9 510216
Computer hardware 
maintenance and 
supplies

Financial, 
Admininstration 
and Legal

110,255 131,734 13,376 39,147 14,683 309,194

10 510806 Maintenance of 
retaining walls Engineering 20,284 1,631 1,964 154,964 8,257 187,099

11 510225 Furniture and 
maintenance

Financial, 
Admininstration 
and Legal

48,843 31,098 22,513 25,921 40,703 169,077

12 510221 Car maintenance
Financial, 
Admininstration 
and Legal

23,072 5,783 31,019 14,733 15,345 89,952

13 510804 Maintenance of 
gardens Engineering 8,053 28,216 7,691 14,244 16,250 74,454

14 510511 Car maintenance Health 
&Environment 14,642 8,252 8,147 21,851 5,801 58,693

15 510813 Maintenance of 
drawers Engineering 24,303 30,563 54,866

16 510503 Maintenance of 
sewage and latrines

Health 
&Environment 3,101 37,167 1,636 41,904

17 510816 Maintenance of 
light signals Engineering 30,950 30,950

18 510815 Maintenance of 
municipal property Engineering 29,057 29,057

2,356,962 2,673,277 2,624,976 4,652,009 3,170,832 15,478,057

45,143 24,368 36,024 13,303 10,875 129,713

2,402,105 2,697,645 2,661,001 4,665,312 3,181,707 15,607,770

Others

Total

Sum
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In 2015 the MoLG developed and announced a standard /unified account code system and all the 
municipalities must use this for the preparation of annual budget. An extract of the new account codes 
by the MoLG is shown in Table 2.11. Since there are some mismatches between this new code system 
and the account code system that has been used in the JM based on the Al-Shamel, a collation work is 
necessary corresponding each item one by one to enable the JM to link the budget and the financial 
statements, and the budgets up to 2014 and the budgets from 2015 onwards.  
 

Table 2.11  Extracted New Account Code System by MoLG 
Code Item Notes 

510xxx Retirement Fund Revenue  
610xxx Property Tax Revenue  
611xxx Tax and Other Local Fee  
620xxx License and Vacation  
621xxx Service Revenue  
631xxx Restricted Grant Revenue Conditional grants from donors 
632xxx Various Revenue  
640xxx Revenue from Property and Fund  
660xxx Restricted Revenue Conditional revenues for specific expense 
670xxx Operational Revenue (Solid Waste)  
700xxx Operational Revenue (Water and Wastewater)  
750xxx Operational Revenue (Slaughterhouse)  
850xxx Health &Public Safety  
855xxx Public Work Expense  
857xxx Income Tax on Local Government Activities  
860xxx Security and Fire Expense  
865xxx Cultural & Civilized Service  
875xxx Society Planning &Improvement  
880xxx Engineering Expense  
900xxx 
902xxx 
904xxx 

Water Service Expense 
900001 Operational Expenses 
900002 Development and Construction 
902001 Water Purchase 
904001 Pumps and Motors Maintenance 
904002 Water Network Maintenance 
904003 Water Project Maintenance 
904004 Water and Springs 
904005 Developing Water Network 
904006 Water Project Insurance 
904007 Miscellaneous 
904008 Lab Equipment 
904009 Disinfection of Potable Water 
904010 Electricity for Water Pump 
904011 Water Meter Maintenance 
904013 Cost of Water Meter 
904014 Water Reservoir Maintenance 
904015 Pumping Station Maintenance 
904016 Oils and Fuels 

 

906xxx Sewerage Maintenance and Establishment of Sewer Network  
917xxx Solid Waste Expense  
940xxx Expense of Slaughterhouse  
990xxx Retirement Fund Expense  

Source: JICA Expert Team 
 
2.5 Water Tariff 
 
2.5.1 Current Water Tariff 
 
The current water tariff in the JM is shown in Table 2.12, which comprises the minimum charge, 
volumetric charge and water network maintenance charge. The collection of wastewater tariff (already 
decided to be 0.5 NIS/m3) has not been started yet. The data of connected households to sewer 
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network has been kept in the Engineering Department and not been integrated into the customer 
database of water supply in Al-Shamel. Thus, the customers that are connected to the sewer network 
should be identified in this customer database, and the bill of sewerage tariff should be added on the 
current invoice of water tariff. Refer to Table 2.7 for the image of current water tariff invoice. 
 

Table 2.12  Current Water Tariff in JM 

Category Tariff Notes 
Minimum (Fixed) Charge 17.36 NIS/month Equivalent to the use of minimum quantity of 4 m3 
Volumetric 
Charge 

0-50m3 4.34 NIS/m3 Billing cycle is once per month. 
Over 50m3 6.2 NIS/m3 

Water Network Maintenance 6.2 NIS/month  
Source: JICA Expert Team 
 

Source: Jenin Municipality 
Figure 2.5  Current Water Tariff Invoice 

The Water Service Regulatory Council proposed in late October 2017 to the JM a revision draft of the 
current water tariff as shown in Table 2.13.  
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Table 2.13  Revision Draft of Water Tariff by WSRC 

Category Domestic Commercial Industrial Tourism 
Minimum (Fixed) Charge 15 NIS/month 
Volumetric 
Charge 

0- up to 10m3 5.5 NIS/m3 6.0 NIS/m3 1.3 NIS/m3 6.0 NIS/m3 
11- up to 20m3 6.0 NIS/m3 6.5 NIS/m3 1.4 NIS/m3 6.5 NIS/m3 
21- up to 30m3 6.5 NIS/m3 7.0 NIS/m3 1.5 NIS/m3 7.0 NIS/m3 
Over 30m3 7.0 NIS/m3 7.5 NIS/m3 1.5 NIS/m3 7.5 NIS/m3 

Source: Mr. Abdullah Murrar working for Water Service Regulatory Council 
 
As per the request of the C/P, the Expert team has given the C/P the following comments on this 
revision draft:  
 
➢ Service improvement should come first; since the activities in PA-1 are still under planning, it 

may be hard to justify the necessity of raising tariff now; 
➢ Recovery of unpaid bills should come first; otherwise the English proverb honesty does not pay” 

will come true; and almost 100% of the O&M cost can be covered by the current tariff if the 
collection ratio reaches 100%; 

➢ The increasing rate, the user category and the usage volume blocks should be theoretically 
justified; for this purpose, a dataset of the number of connection and the volume of supplied water 
in the JM is necessary to calculate a theoretical unit price by allocating the fixed &variable cost to 
each volume category; 

➢ An increasing block tariff can cause discontent when a prepaid water meter is introduced 
according to a World Bank report2. 

 
2.5.2 Bill Collection Ratio 
 
The bill collection status as of the end of September 2017 is shown in Table 2.14. The bill collection 
ratio in the whole service area of water supply in Jenin remains to be 39.3%, while the receivables 
amount to as much as 35 million NIS. Whereas in the PA-1 (the areas of Saba Alhair and Kharoubeh) 
the collection ratio is higher as over 60%.  
 

Table 2.14  Bill Collection Status up to the end of September 2017 (unit: NIS) 

 Source: JICA Expert Team 

There are not a few countermeasures to improve the low bill collection ratio, but based on a series of 

 
2 “Prepaying customers are much more aware of what they pay and what they get for what they pay. Most buy more than 
once a month. They are keenly aware of the impact of rising block tariffs within a monthly billing cycle, yet few understand 
why the same amount of money might buy different amounts of water. “The cost per unit is not consistent,” said a woman 
from Lusaka. “You find that today you buy for K100 and they give you this number of units. When you go next time, they 
give you less for the same K100.” Zambia’s regulator recommends a uniform tariff for prepayment, not a rising block tariff, 
so customers know in advance how much water they can buy with a particular sum of money, without the amount being 
determined by the volume they have already consumed that month.” (“The Limits and Possibilities of Prepaid Water in 
Urban Africa: Lessons from the Field”, August 2014, World Bank) 

All Area SabaAlhair Kharoubeh
Number of Subscribers a 10,220             193                 408                 
Receivables at the end of 2016 b 33,797,240      438,179          756,567          
Billed in 2017 c 5,648,310        158,842          278,975          
Collected in 2017 d 4,322,735        157,457          248,983          
  Allocated to bills 2017 e 2,219,946        98,106            167,799          
  Allocated to bills before 2016 f 2,102,812        59,351            81,184            
Current Balance (Receivables) g 35,086,085      439,563          791,078          
Collection Ratio (Current Year) h=e/c 39.3% 61.8% 60.1%
Average Debt per Subscriber i=g/a 3,433               2,278              1,939              

Item
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interviews and meetings with the Customer Service Section, the Collection Unit, the Public Service 
Center and the Revenue Division in the Financial Department, the following points can be suggested: 
 
➢ The workflow and the job description should be rearranged and optimized among the Customer 

Service Section, the Collection Unit, the Public Service Center and the Revenue Division;  
➢ The organization structure should be revised if necessary and the employees should be reallocated 

and re-trained accordingly; e.g. some of the 25 Security Guards in the Security &Guards Division 
(in the Administration Department) may be transferred to the Collection Unit or other 
departments/units in exchange of introducing some modern tools such as web cameras and a 
remote monitoring system; 

➢ An SMS (Short Mail Service) reminder system for bill payment and a mobile billing system can 
be introduced as a transitional measure before the introduction of prepaid water meters;  

➢ It should be noted that late payment penalties, early payment discounts, persuasive materials and 
incremental tariff blocks reportedly do not work well3. 

 
Table 2.15 shows the worst 20 debtors of water tariff as of the end of September 2017. The 6 among 
the 20 debtors are governmental institutions, and the 4 are the JM itself.  
 

Table 2.15  Worst 20 Debtors of Water Tariff 

 
Source: JICA Expert Team 
 
2.6 Financial Workflow of Bill Collection and Debt Recovery 
 
To rearrange and optimize the current workflow related to the bill collection activities shall be 
necessary as was suggested in 2.5.2, in order to make the chain of activities work more effectively and 
efficiently and to increase the bill collection ratio. From this viewpoint, the Expert team developed the 
financial workflow charts based on the intensive interviews with related employees, trying to visualize 
the flow of activities and the concerned employees. (refer to Figure 2.6, Figure 2.7, Figure 2.8 and 
Figure 2.9.)  
 

 
3 Abdullah Murrar: “The Water Invoices and Customers Payment Motivational Strategies: An Empirical Study on Palestinian 
Water Services Providers”, EPRA International Journal of Economic and Business Review, Volume 5, Issue 1, January 2017. 

National 
/Local 

Government

JM

1 JSC-JWV 1,669,779  -              -              1,669,779  1
2 Khalil Suleiman Governmental Hospital 257,295     112,360   -              369,655     1
3 Dep of Agriculture 158,410     7,378       -              165,788     1
4 Civil Prison Police 85,230       30,834     -              116,064     1
5 JM Mechanics Dep 102,207     6,510       -              108,717     1
6 Jenin Youth School 74,458       23,304     -              97,762       1
7 Salah al-Din Zayed Jabr Jabr 94,699       2,843       -              97,542       
8 JM 86,583       6,293       -              92,876       1
9 86,885       -              -              86,885       

10 Yousef Ali Yousef Al - Jazra 83,130       3,427       -              86,557       
11 Association of rehabilitation and care of the blind 81,576       2,552       -              84,128       
12 Ahmed Jabr Zayed Jabr / Mishmah 61,591       5,199       1,605       65,185       
13 Red Crescent Society 60,376       3,220       -              63,596       
14 Mosque of the Great Camp 56,802       4,277       -              61,079       
15 Association of the elderly home 59,207       1,137       -              60,345       
16 JM Slaughterhouse 52,176       3,906       -              56,082       1
17 National Security 43,243       12,646     -              55,889       1
18 Tawfiq Sulaiman Mashayek / Concrete Factory 56,061       212          3,500       52,773       
19 JM Cemetary 46,221       2,604       -              48,825       1
20 Yousef Abdullah Saleh Abu Qatnah 46,702       1,975       -              48,677       

NotesCurrent 
Receivables

Collected 
in 2017

Billed in 
2017

Receivables 
at the end of 

2016

Subscriber's name



Report on Baseline Survey 
Project for Strengthening the Capacity of Water Service Management in Jenin Municipality 

2-17 

Figure 2.6 shows the detailed workflow of the bill collection focusing on the financial transactions. 
While regarding the debt recovery from customers except governmental institutions, there are 2 steps: 
the first one is the initial stage with the main activities done by the JM; the second one is the next step 
with main activities done by a hired private lawyer in case of no response from the customer in the 
first step; the workflows of both steps are shown in Figure 2.7 and Figure 2.8. The workflow of debt 
recovery from governmental institutions is shown in Figure 2.9.  
 
The following points can be suggested as challenges from these workflow charts and the preceding 
interviews with concerned departments /units: 
 
➢ The work load of the Director of the Financial Department should be reduced, so that he can 

commit himself more to setting up the policy to improve the collection ratio, identifying targeted 
debtors and monitoring the achievements of the Collection Unit, as a controlling tower to increase 
revenues and recover past debts of customers; 

➢ An incentive and motivation mechanism and a fair performance evaluation system of collectors 
should be established; 

➢ The job title, job description and position of accounting personnel in the Collection Unit should 
be more clearly defined, where “the position” means the creation of a specific division for 
example; 

➢ The duties of the Customer Service Section, the Public Service Center, the Collection Unit and 
the Services &Archiving Section should be well demarcated, in terms of providing customers 
with appropriate interface with the JM and hopefully one-stop service. 

 

 
Source: JICA Expert Team 

Figure 2.6  Financial Workflow on Bill Collection 
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Source: JICA Expert Team 

Figure 2.7  Financial Workflow on Debt Recovery (by JM Itself) 
 

 
Source: JICA Expert Team 

Figure 2.8  Financial Workflow on Debt Recovery (by Hired Lawyer) 
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Source: JICA Expert Team 

Figure 2.9  Financial Workflow on Debt Recovery (Governmental Debt) 
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CHAPTER 3. NON-REVENUE WATER MANAGEMENT 
 
3.1 Organization for NRW Management 
 
3.1.1 Personnel (Maintenance Staff) 
 
The main duty of the staff in WD is distribution management and network maintenance. They do not 
have any water treatment plant to look after. The water they get from outside or within the 
municipality is ready to be supplied.  
 
There a total of 57 staff members in the Water and Wastewater Department. The number of staff 
members in water section is 28 excluding the director of WWD. Under the water section, there is a 
network maintenance and extension division. There are 17 staff members in this division. As the title 
implies, the staff members in this division are assigned to the task of distribution management, pipe 
network maintenance, and network expansion. Their tasks also include the tasks related to physical 
loss component of NRW reduction. 
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3.1.2 Job Description 
 
Official job descriptions of Director of WWD, Head of water section, Head of planning and studies, 
and Head of wastewater section are prepared and available (Attachment 1). The job descriptions of the 
first two positions have NRW reduction as one of their main tasks. 
 
Job descriptions of staff members other than above are not available. The technical staff members in 
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water section have various job titles; O&M water technician, plumbing technician, and water 
technician, blacksmithing technician. Earlier, there was also one more title of ‘pumps technician’ but 
since the operation of major pumps is outsourced, there is no more pump technician in WWD. 
 
The main tasks these staff members perform are as shown in Table 3.1. This is based on interviews 
with individual technicians (total 16 numbers). Some technicians performed multiple tasks, so the sum 
of the number is more than the number of staff. 
 

Table 3.1  Main Tasks of Sub-ordinate Staff Members in Water Section  

S.N. Main Tasks Nos of staff who do this task 
1 Network repairing activities 11 
2 Following water distribution schedule / open-close valves 9 
3 New pipes / connections installation works 7 
4 Staff direction and monitoring / Following maintenance progress 2 
5 Leakage detection 2 
6 Checking ahead for new connections 2 
7 Procurement for fittings and equipment 1 
8 Pumps installation / maintenance 1 
9 Reinstatement works 1 

10 Communications / transfer correspondences 1 
11 Office works 1 
12 Pipe welding 1 

 
3.2 Status of Connections and Pipe Network 
 
3.2.1 Customer Numbers and Types 
 
There are three types of customers in Jenin. They are domestic, commercial, and industrial. Their 
numbers in 2015 and 2016 are summarized in Table 1.6. 
 
3.2.2 Pipe Network 
 
Black steel and galvanized steel are the main pipe materials used in Jenin. Recently use of HDPE has 
also started. The black steel pipes are cement mortar lined from inside and coal tar coated from outside. 
The smaller pipes are GI pipes and they are PVC coated from outside. 
 
Existing pipe network length of different pipe material as extracted from the GIS map is shown below 
in Table 3.2. Total length of pipe network as per this information is 163,154 m. 
 

Table 3.2  Material wise pipe length  

Dia (Inch) Black Steel Galvanized Steel HDPE Steel Total Percentage 
0.25       350 350 0.2% 

0.5     42 4,904 4,947 3.0% 
0.75     193 6,750 6,943 4.3% 

1 9 16,631     16,641 10.2% 
2   64,841     64,841 39.7% 
3   5,233     5,233 3.2% 
4 18,610       18,610 11.4% 
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5 47       47 0.0% 
6 28,345       28,345 17.4% 
8 8,098       8,098 5.0% 

10 8,126       8,126 5.0% 
12 372       372 0.2% 
14 602       602 0.4% 

Total 64,209 86,706 236 12,004 163,154 100.0% 
  39.4% 53.1% 0.1% 7.4% 100.0%   
Source: WWD GIS data 
 
The GIS database and also the above table shows 0.25, 0.5, and 0.75 inches pipes as ‘steel pipe’ 
without specifying into either black steel or GS. This should have been specified as GS. Similarly, the 
3 inch pipe is categorized as GS but as it should have been ‘black steel’.   
 
Based on pipe use type (transmission or distribution) the pipe length is as shown in Table 3.3. 
 

Table 3.3  Pipe length based on pipe use type 

Dia (Inch) Distribution Main Distribution Main Transmission Total Percentage 
0.25 350   350 0.2% 

0.5 4,947   4,947 3.0% 
0.75 6,943   6,943 4.3% 

1 16,641   16,641 10.2% 
2 64,841   64,841 39.7% 
3 5,233   5,233 3.2% 
4  18,610  18,610 11.4% 
5  47  47 0.0% 
6  25,226 3,118 28,345 17.4% 
8  6,479 1,619 8,098 5.0% 

10  2,250 5,876 8,126 5.0% 
12  372  372 0.2% 
14   602 602 0.4% 

Total 98,954 52,984 11,216 163,154 100.0% 
  60.7% 32.5% 6.9% 100.0%   
 
Approximate age of pipe is also available on GIS database. Percentage distribution of pipe by age (as 
of 2016) is shown in Figure 3.2. The weighted average age of pipeline is 14.1 years as of 2016. 
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Figure 3.2  Pipe Percentage by Age 

 
3.3 Current Real Loss Management System 
 
3.3.1 Existing Tools and Equipment Including Existing Repair Materials 
 
The following photos (Photo 3.1 and Photo 3.2) show the situation of store room in WWD where tools 
and equipment are stored. Inventory record of the store was obtained as of Oct 2017. The whole list is 
given as Attachment 2. The stock of essential materials for pipeline maintenance and repairing leaks as 
of end of October 2017 summarized in Table 3.4. 
 

  
Photo 3.1  WWD Store (view 1) Photo 3.2  WWD Store (view 2) 

 
Table 3.4 Existing Stock of Essential Items for Pipe Network Maintenance and Leak Repair 

S.N. Description Unit Stock as of Oct 2017 
1 Coupling 4 inch  Nos 1 
2 Flange Dresser 2 inch Nos 90 
3 Isolated Pipes 1/2 inches, 6 meters Nos 100 
4 Isolated pipes 3/4 inches, 6 meters Nos 50 
5 Isolated pipes 1 inch, 6 meters  Nos 15 
6 Isolated pipes 2 inches, 6 meters Nos 65 
7 Joint 3/4 inch Nos 50 
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8 Joint 1 inch Nos 31 
9 Joint 2 inches Nos 31 

10 Joint 3 inches Nos 142 
11 Stopper 3/4 inches  Nos 270 
12 Stopper 1 inch  Nos 310 
13 Stopper 2 inch  Nos 120 
14 Water Dresser 2 inch Nos 8 
15 Water Dresser 3 inch Nos 2 
16 Water Dresser 4 inch Nos 4 
17 Water Dresser 6 inch Nos 6 
18 Water Dresser 10 inch Nos 2 
19 Water Dresser 12 inch Nos 5 

Source: Compiled by JET 
 
3.3.2 Work Flow of Leak Detection, Repair and Recording System 
 
All the report concerning leakage from distribution pipe or through service pipe are from the resident. 
So far, there is no system of a regular leakage survey. The following (Figure 3.4) shows the process 
flow of water leak repair practiced by WWD. This is a typical symptomatic treatment. Pipe depth 
varies in different location because there is no regulations about the ground cover of laid water pipe. 
After the leakage is reported (by anybody including general public or government employees) one of 
WWD staff confirms the location, an urgent report is needed to arrange the excavator when the 
underground depth of pipe is deep. If the excavator is necessary, request for its use is immediately 
done to Movement Section in JM from WWD staff. Unfortunately, pipe depth is not uniform in Jenin 
city. For instance, the ground cover of six-inch water pipe may be 30 cm at some place and 2 m or 
more in other. So, the site confirmation work is needed by WWD staff. 
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The following photos show a typical situation of leak repair by WWD staff. 
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Photo 3.3  Digging for Leak Repair Photo 3.4  Excavated Soil 

 

 
Photo 3.5  Cause of Leak (pin hole in the pipe) 
 
When the water leak repair and the backfilling finished, another leak occurred on the same pipe. 
WWD decided to cancel this section of pipe by inserting a smaller (1 inch) PE pipe into existing two 
inches GS pipe. It was considered a good judgment from the following viewpoint.  
 
● The repair work takes time because the road is busy with a heavy traffic, 
● It saved the cost for purchase of backfilling material, disposal cost of excavated soil and cost of 

road asphalt after leakage repair, and 
● Only three houses are supplied by this pipe, so the pipe size of 1 inch should be big enough, even 

though it was not supported by any hydraulic calculation. 
 
3.3.3 Records of Leak Repairs 
 
The below is a record of water leak repair report for a certain day. Unfortunately, the matter that 
relates to the cost is not recorded at all. 
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Figure 3.4  Leak Repair Record by WWD Staff 

 
The following table shows the number of leak repairs in 2016 and 2017 in the proposed three pilot 
areas. 
 

Table 3.5  Number of Leak Repairs in PAs in 2016 and 2017  
Year Pilot Area 1 Pilot Area 2 Pilot Area 3 
2017 59 41 34 
2016 72 56 43 

 
For year 2017 the total number of pipe repairs are 445. Area wise details are summarized in Table 3.6. 
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This shows an average of 1.5 repairs per day considering 5.5 working days per week. 
 

Table 3.6  Number of Leak Repairs in Jenin in 2017 

Area No. of repairs Area No. of repairs Area No. of repairs 
Kharoubeh 

59 
Wadi Ez Aldeen 8 Abu Dhair 19 

Sabah Al Khir Wadi Berqeen 40 Nabulas Road 21 
Al Naserah Street Al Hadaf 8 Al Jabreyat 14 
Industrial Area 20 New Camp 41 Marah Sa'd 7 
Al Almania 15 Al Zahraa Al Swetat 6 
Al Sharqia 34 Al Muqataa 13 Al Jenan 0 
Haifa Road 6 Old City 16 Balama 0 
Al Amreki 5 Al Dabos 9 Jannet 0 
Al Basateen 30 Al Soha 11 Al Saadeh 0 
Al Bayader 17 Al Marah 23 Jenin Camp 23 

Total 445 
 
3.3.4 Existing Repair Materials and Stock Management System 
 
JET team interviewed the manager of store room in WWD. The points of the interview were as 
follows. 
 
(1) How to take an action in the emergency case 
The WWD engineers inform the central stock section and/or purchase section by telephone and they 
permit him to take the required material from specific suppliers. The above-mentioned procedure takes 
3, 4 hours to 3, 4 days. As our comment, it is a long time which affect their leakage repairing works. 
 
(2) How the stock management been managed so far 
There was MS Access file that was stopped since one year due to technical problem and all the saved 
data were deleted. Since then, list of stock and request for new materials (missing material) have been 
written by hand. When a large number of spare parts are required, the tendering process is done by JM 
central stock and procurement and purchase section once or twice per year. JM central stock ask to 
WWD engineer regarding to what kind of spare parts and how many numbers are required before the 
tender. 
 
(3) Daily work 
According to the manager of store room, availability of equipment and fittings in the store was 
honestly out of control for this issue. WWD send request order form which is shown in the following 
for missing fitting upon requirements to the central stock for their confirmation and then approval by 
purchase and procurement section. After that procure from the supplier. 
 



Report on Baseline Survey 
Project for Strengthening the Capacity of Water Service Management in Jenin Municipality 

3-11 

 
Figure 3.5  Flow Chart of Existing Purchase Order System in JM 

 

 
Figure 3.6  Purchase Request Form 
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3.3.6 House Connection 
 
(1) Materials 
Most of the house connections are galvanized iron (GI). Recently the trend is changing from GI to 
high density polythene (HDPE) pipes. Use of HDPE pipe for house connection is increasing 
worldwide because of its several advantages over GI pipe. The most important are its flexibility (easier 
installation), light weight, corrosion proof, and avoidance of joints due to long length. Nominal 
Diameter (ND) 3/4” of the pipes is used for domestic class (ordinary household), and 1” is used for 
commercial class.  
 
(2) By-laws related to ownership and O&M of service pipes 
The customer buys the service pipe required to connect from nearest distribution pipe after getting 
approval of specification of the service pipes such as diameter, material, etc from the municipality. The 
municipality has the ownership of the service pipes from the connection at distribution pipe up to the 
end of public area. The customer has a responsibility for the maintenance of the service pipes within 
private estate.  
 
(3) Size and condition of existing house service connections 
The GIS system has records of pipe size and condition of existing house service connections for most 
of the HSCs. Its summary is shown in Table 3.7. 
 

Table 3.7  Sizes and Condition of Existing House Connection Pipe 

Dia (Inch) Bad Fair Good Not known Total (Nos.) % 

0.5 127 578 2,200 2 2,907 46.0% 
0.75 32 102 1,751 2 1,887 29.9% 

1 3 63 993   1,059 16.8% 
1.5     1   1 0.0% 

2   6 54   60 0.9% 
3     1   1 0.0% 

Not known 10 3 5 388 406 6.4% 
Total (Nos.) 172 752 5005 392 6,321 100.0% 
% 2.7% 11.9% 79.2% 6.2% 100.0%   
Source: Adopted from existing GIS system 
 
3.3.7 Equipment, Tools, and Materials for Leakage Repair 
 
Currently available equipment and tools at WWD for leak detection and repair and their status are 
summarized in Table 3.8. 
 

Table 3.8  Existing Equipment Related to Leak Detection and Repair 

Category S. N. 
Items Existing Equipment 

Specification Q’ty Evaluation in terms of condition of 
operation 

Equipment 
for Leakage 
Detection/ 
Survey 

1 Portable Ultrasonic 
Flowmeter (PFM) 2 

The existing flowmeters are 15 to 18 years 
old. All existing flowmeters are not in use 
because of frequent break down. 

2 Pressure (and flow) Data 
Logger 2 Both of the loggers are out of order.  

3 Leak Noise Correlator 0 - 
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Category S. N. 
Items Existing Equipment 

Specification Q’ty Evaluation in terms of condition of 
operation 

4 Pipe Locator (Metallic) 3 
One is too old, and the others have problem 
in transmitter and display. They are not in 
use.  

5 Pipe Detector 
(Non-Metallic) 0 

  

6 Diaphragm Listening Stick 0   

7 Ground Microphone (GM) 2 
One is workable, and the other one is out of 
order. 

8 Hammer Drill (with 1.3 m 
Drill) 3 All of these are almost out of order. 

9 GPS (handy type) 0 - 

10 GPS (high accuracy type) 2 Purchased recently. 

Pipe Cutter 
with Manual 
Ratchet 
Threader 

11 Pipe Cutter 1 It is almost out of order. 

12 Ratchet Threader 

9 
(manual) 

2 
(powered

) 

Two of manual ones are out of order, and 
the others are workable. 
Both of powered threaders are out of order.  

Welder  
13 

Frequency 50Hz, Diesel 
Powered Engine with Turbo 
Charger, for Electric 
Welding 

1 It is almost out of order. 

14 Potable type, Frequency 
50Hz, Voltage 220V 1 It is almost out of order. 

Test Bench 15 Meter Test Bench 1 
WWD has an almost new full scale test 
bench but has not used.  

Vehicle for 
Leak 
Detection 

16 Pickup type 2 
One is for pipe repair team and the other is 
old but workable, and used for valve 
operation team and general use. 

Backhoe 17 

Wheel Type Machine with 
Hydraulic Breaker, Weight 
8t, Bucket Width 
600/400mm 

0 

There are two backhoe loaders in Jenin 
Municipality, but they are owned by other 
departments. 
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3.4 Current Apparent (Commercial) Loss Management System 
 
3.4.1 Bulk Metering 
 
Jenin has a complete source metering. All the water produced within the municipality, purchased from 
private wells, or imported from outside supplier is metered with bulk meters. All the bulk meters are 
mechanical type, accuracy Class B or Class C. The bulk meter at Jalameh and Abu Arraba transfer 
points (for water brought from outside) are installed in well protected chambers. The bulk meter at Al 
Swetat transfer point is in open chamber. The bulk meters of private wells are within the private 
premises at open except the Alwaneh well which is installed in a protected chamber. The bulk meters 
on its own sources are sometimes at open (Sa’ada well, Balama well) and sometimes under a roof (Al 
Mechanic well). The bulk meters have been installed with adequate upstream and downstream straight 
pipe sections. This assures the accuracy of measurement. Strainers have also been installed upstream 
of the meters to protect the meters from debris or suspended particles which may enter the pipeline by 
various reasons. 
 
In contrary to production metering, supply metering is not widely practiced. Bulk meters are installed 
at outlets of major reservoirs (Al Jabreyat and Al Mahraa reservoirs) but they are not working. Since 
water supply zones are not hydraulically isolated and some supply areas get water from more than one 
source, flow measurement at reservoir outlet does not have much meaning. 
 
3.4.2 Customer Metering 
 
(1) Connection numbers 
The Population served with water service was estimated at 54,000 in 2016. The customers can be 
divided into three classes: 1) domestic class, 2) commercial class, and 3) industrial class. Registered 
numbers of each class are summarized as follows. 
 

Table 3.9  Numbers of Customers by class 
Class Registered customers 
Domestic 8,037 
Commercial 1,378 
Industrial  90 
Total 9,505 

 
It is expected that number of the customers increase gradually, because residential area is expanding 
year by year and the buildings for apartment or commercial purpose are increasing, too. The household 
at the expanded area cannot access the existing distribution lines due to not extended distribution lines. 
Those households are depending on private water vender or the owner who has a private well. 
 
(2) Metering ratio 
All the water sources (production) are metered. Similarly, all the consumption is also measured, i.e., 
all the connections in Jenin are metered. However, accuracy of the customer meters is classified as low. 
This is based on the perception and not supported by any meter test data. The meters are used without 
any maintenance until they show the sign of malfunction. Thus, customer meters’ accuracy has 
deteriorated greatly. It is suggested to create checkup system for customers’ water meters regularly.  
 
(3) Meter types 
Traditional velocity type mechanical meters are used. The customers themselves purchase and install 
the meters at their connection. Thus, they have the ownership of the meters. The Municipality usually 
suggests Baylan brand of meter to the new customers as a referential brand. But it is up to the 
customers to select any brand. Naturally, the customers tend to purchase the cheapest brand available 
in the market. 
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However, selection of volumetric or velocity type will be depending on the Water Providers. For 
instance, volumetric is used in Jerusalem Water Undertaking (JWU). Both types are used in Nablus 
Municipality. The majority of meter type seems to be volumetric type in Palestine. It is pointed out 
that the customer often adjust gate valve to make water flow slow on purpose in Palestine.    
 
The features of volumetric and velocity type meters are summarized below. 
 

Table 3.10  Feature of Volumetric and Velocity Meter 
Particular Volumetric Type Velocity Type 
Measuring system Pistons’ rotation by water flow Propeller’s rotation by water flow 
Installation position Vertical and/or horizontal Horizontal 
Structure Complicated structure Simple structure 
Accuracy Good at any speed This will not function precisely if water flow 

is slow 
Sensitivity Good at any speed  
Others This will get damaged quickly and not 

function precisely in case the water 
contains the particle 

 

 
(4) Replacement policy 
The Municipality has a right to check and reset the customer meter, but does not have a right to replace 
without any request from the customers. Current policy is unfavorable to the Water Provider, because 
the customer meters have poor accuracy as stated in above. In order to improve bill collection ratio, it 
is suggested to change current policy.  
 
(5) Testing and maintenance policy, facilities 
As mentioned in the Regulations, Jenin Municipality can conduct testing and maintenance of customer 
meters with the request of the customers. However, it is quite difficult to conduct due to insufficient 
capability at this moment.  
 
Jenin Municipality owns a test bench for testing, but the complete system is yet to be set up. No expert 
is deployed for testing facilities. Furthermore, the requests for testing meters from the customers are 
not many. For these reasons, the Municipality might not set up the complete system of test bench.  
 
(6) By-laws related to ownership and O&M of customer meter 
The customer has the ownership of the customer meter according to current Regulations, but the 
responsibility of O&M is not mentioned in the Regulation. The customer has the responsibility of 
O&M for the customer meters according to the Water Agreement between the Ministry of Local 
Government and Jenin Municipality. 
 
Regarding the ownership of the customer meters, whether to follow the Regulation or not depends on 
the water providers. For instance, Jerusalem Water Undertaking and JSC-JWV have the ownership of 
the meters. Their meters are not traditional mechanical meters, but special types. Those are costlier 
than traditional types and unacceptable to the customer from the cost aspect. For this reason, the water 
providers made application to PWA when they try to start new types. 
 
Above providers set up maintenance section or made a contract with the suppliers on maintenance 
service in order to secure accuracy of customer meters in parallel. 
 
(7) Age and condition of existing customer meters 
The GIS system has records of age and condition of existing customer meters but not for all. Of the 
total 6321 meter points on GIS map, 5704 meter points have age information. Similarly, 5930 meter 
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points have condition information which is categorized into bad, fair, or good. Age distribution of the 
meters is shown in Figure 3.8 and condition of meters is summarized in Table 3.8 and Figure 3.9. 
 

 
Source: Adopted from existing GIS database of WWD 

Figure 3.7  Age Distribution of Customer Meters 
 

Table 3.11  Condition of Existing Customer Meters 

Meter Condition Count 
Nos. % 

Bad 186 3% 
Fair 1,575 25% 
Good 4,169 66% 
No information 391 6% 
Grand Total 6,321 100% 

 
The condition of meter seems to be not much correlated to the age. Table 3.11 shows the condition of 
meter in each age bracket. Surprisingly, the meters classified as good are about 70% or more in all age 
groups except the oldest age group of over 25 years. 
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Figure 3.8  Customer Meters Age versus Condition 

 
3.4.3 Workflow of Domestic Metering System 
 
The section of customer service is in charge of metering work. The 
works from meter reading up to bill collection is conducted as shown in 
Figure 3.1. 
 
Meter reading is conducted by 15 staffs of “Meter reading & bill 
collection” section every month. After meter reading, the data is 
transferred to the staffs in charge of “Connection and data entry”, and 
these staffs input the data to Water Bill Formats. Finally, the section 
head prints out the water bills, and the staff in charge of “Meter reading 
& bill collection” deliver the water bills.  
 
The customers pay water bills at three payment stations of the 
Municipality or the meter readers of the department collect water bills 
directly from the customers. To collect water bills directly from the 
customers is very significant work. Current bill collection ratio is about 
50%, but it was less than 30% at the specific area when meter readers in 
charge of such area quit the jobs. 
 
The works from meter reading to bill collection for about 9,500 customers have been conducted by 15 
staffs. For this reason, it is suggested to take action for introducing more efficient way of meter 
reading and bill collection in order to save the time.  
 
3.4.4 Issues and challenges 
 
Water supply in Jenin Municipality has the problems of bill collection ratio and water resource. 
Regarding water resources, it will not be solved easily due to international treaty on water resource 
development. Thus, solving bill collection ratio must be the most realistic issue. 
 
A lot of insufficient factors resulted in low bill collection. The factors related to “Current apparent 
(commercial) loss” may be accuracy of existing customer meters and inefficient way of bill collection. 
In order to improve current situation, it is recommended to consider the following subjects in advance: 
 

Figure 3.9  Work 
Sequence 
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● To make the system such that the municipality has the ownership of customer meters, 
● To create system to check accuracy of customer meters regularly and replace by more accurate 

ones if necessary, 
● To strengthen existing section in order to conduct improvement of accuracy of customer meters, 

and 
● To create recording system on checking up accuracy of the customer meters for monitoring.  
 
Regarding collecting bill much efficiently, pre-paid water meter system seems to be an attractive 
choice. Actually, pre-paid system is already introduced in the electricity sector in Palestine and has a 
lot of advantages from the managerial aspect. However, pre-paid system in water system is skeptical 
as compared to in electricity. 
 
Electric supply in Palestine is more or less stable nation-wide, but water supply in Jenin Municipality 
is not stable. This is not a matter of system, but matter of quantity aspect. Electric supply basically has 
a good grounding for the introduction of pre-paid system from the beginning. 
 
However, it is worthy to challenge introducing the pre-paid water meter system in Jenin Municipality 
as a trial case. The followings are essential works to be tackled in advance.  
1) To recognize new job descriptions for pre-paid meter system from the overall managerial 

aspects, 
2) To make a road map including timeline for the introduction of pre-paid meter system, 
3) To budget for pre-paid meter system, 
4) To deploy the human resources to new job descriptions, and 
5) To provide newly assigned personnel with adequate trainings. 
 
The customer metering and reading system of Jenin has several issues and challenges which need to be 
addressed to reduce apparent loss component of NRW. The followings are some of the most critical 
issues: 
  
● Ownership of the meter is on customer. This makes difficult for the municipality to check or 

replace as it likes. 
● Less accurate meter type. The Class B velocity type meters which are mostly used in Jenin are 

less accurate at low flow rates. 
● Meters are sometimes installed inside house or in difficult or high places. This makes it difficult 

to read the meters, easy to steal water and difficult for technical person to check. 
● Sometimes people intentionally do not open gates for meter readers. 
● Careless customers, water meter is dirty, hidden between grass, or unreadable. 
● Water meter in the name of expired person or person who has already left the building. Heirs don't 

care to pay, and no direct responsibility for water meter and tariff. 
● Some people travel abroad for a long time without informing WWD. 
● Abandoned houses especially in the old city. In such cases, water meters are damaged and there is 

no one to review. The meter readers read the meter but do not know who to give the bill or who is 
the new owner. 

● Unclear procedure for implementing the existing regulation about illegal connections. 
● There are no technical teams specialized in illegal connections. 
● No system of supervision or check on readers in the field. 
● The Municipality’s response is slow or sometimes no response when readers or collectors inform 

about any cases of water leak or water theft. This increases NRW. 
● Meter readers fear attack if they report any illegal connection. Municipality doesn’t provide any 

such protection needed. 
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3.5 Water Balance and NRW Studies 
 
3.5.1 Water balance 
 
Water balances in IWA format for latest two financial years (FY 2015 and 2016) are shown below. 
 

Table 3.12  Water Balance for Financial Year 2016 (365 days) 

System Input 
Volume (SIV) 
2,883,388 m3 

100% 

Authorized 
Consumption 

(AC)  
1,461,691 m3 

50.69% 

Billed Author. Cons. 
(BAC)  

1,461,691 m3  
50.69% 

Billed Metered Cons. (BMC) 
1,461,691 m3 50.69% 

Revenue Water 
(RW) 

1,461,691 m3/a 
50.69% 

Billed Unmetered Cons. (BUC)  
0 m3 0.00% 

Unbilled Author. 
Cons.(UAC)  

0 m3  

0.00% 

Unbilled Metered Cons. (UMC)  
0 m3 0.00% 

Non-revenue Water 
(NRW) 

1421697 m3/a 
49.31% 

Unbilled Unmetered Cons. (UUC)  
0 m3 0.00% 

Water Losses 
(WL) 

1,421,697 m3 
49.31% 

Apparent Losses (AL) 
568,679 m3 

19.73% 

Unauthorized Cons. (UC) 
213,255 m3 7.40% 

Metering Inaccuracies (MI) 
355,424 m3 12.33% 

Real Losses (RL) 
853,018 m3 

29.58% 

Leakage and Overflows at Utility’s 
Storage Tanks 0 m3 0.00% 

Leakage on Transmission Mains / 
Distribution Pipes and Service 

Connections upto point of Customer 
Metering 

853,018 m3, 29.58% 
Source: Adopted from WWD data 
 

Table 3.13  Water Balance for FY 2015 (365 days) 

System Input 
Volume 
(SIV) 

2,688,822 m3 
100% 

Authorized 
Consumption 

(AC)  
1,369,189 m3 

50.92% 

Billed Author. Cons. 
(BAC)  

1,369,189 m3  
50.92% 

Billed Metered Cons. (BMC) 
1,369,189 m3 50.90% 

Revenue Water 
(RW) 

1,369,189 m3/a 
50.92% 

Billed Unmetered Cons. (BUC)  
0 m3 0.00% 

Unbilled Author. 
Cons.(UAC)  

0 m3  

0.00% 

Unbilled Metered Cons. (UMC)  
0 m3 0.00% 

Non-revenue 
Water (NRW) 

1,319,633 m3/a 
49.08% 

Unbilled Unmetered Cons. (UUC)  
0 m3 0.00% 

Water Losses 
(WL) 

1,319,633 m3 
49.08% 

Apparent Losses 
(AL) 

527,853 m3 
19.63% 

Unauthorized Cons. (UC) 
200,000 m3 7.44% 

Metering Inaccuracies (MI) 
327,853 m3 12.19% 

Real Losses (RL) 
791,780 m3 

29.45% 

Leakage and Overflows at Utility’s 
Storage Tanks 0 m3 0.00% 

Leakage on Transmission Mains / 
Distribution Pipes and Service 

Connections upto point of Customer 
Metering 

791,780 m3, 29.45% 
Source: Adopted from WWD data 
 
Comparison of water balance for two years shows similar trend and no drastic change in any of the 
components. 
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3.5.2 Flow and Pressure Measurement System 
 
All the water produced inside the Municipality or purchased from outside are measured. Water 
production inside the Municipality is measured at source points. Water input from outside is measured 
at the boarder of the Municipality.  
 
The bulk meters used to measure the water volume are mechanical type, accuracy Class B or Class C. 
The bulk meters at transfer points (for water brought from outside) are installed in chambers, some are 
well protected and some open. The bulk meters are installed with adequate upstream and downstream 
straight pipe sections. This assures the accuracy of measurement. Strainers have also been installed 
upstream of the meters to protect the meters from debris or suspended particles which may enter the 
pipeline by various reasons. Bulk meters for wells sources are installed at open, not in chambers. 
 
Water meters are also installed at outlets of major reservoirs (Al Jabriyat and Al Marah reservoirs) but 
they are not working. Since water supply zones are not hydraulically isolated and some supply areas 
get water from more than one source, flow measurement at reservoir outlet does not have much 
meaning. 
 
There is no pressure measurement system in the supply areas. Pressure gauges at BPSs are also often 
out of order. 
 
3.5.3 Review of System Input Volume (Existing Sources and Production) 
 
Since all the water production and import are equipped with working bulk meters and visual condition 
of the bulk meter is satisfactory, accuracy of the system input volume can be assumed reasonably good. 
Error margin of the SIV in the water balance of 2015 prepared by the Diagnostic Study is stated as +/- 
5.0% which seems reasonable. 
 
3.5.4 Review of Components of the Water Balance (Reliability of Data and Method) 
 
(1) Billed authorized consumption 
The billed authorized consumption amount is extracted from the monthly billing record. Thus, the data 
is reliable and accurate to the extent that the customer meters’ accuracy is within the acceptable range.  
 
(2) Unbilled authorized consumption 
There is no unbilled authorized consumption in both years. This means all authorized consumptions 
are billed. 
  
(3) Water losses 
Components of water losses (real and apparent losses) are just wise guess, estimated by the WWD 
based on experience. They are not based on any measurement of leakage level (MNF) or meter 
accuracy test. 
 
The Diagnostic Study (2016) attempted to measure apparent loss in two small areas by measuring 
water supplied and reading customer meters. The result it found is summarized in Table 3.14. 
 

Table 3.14  NRW Study Result of Diagnostic Study 
S. 
N. 

Name of 
Area 

Number of 
customer 
meters 

Study 
duration 
(Days) 

Difference of 
bulk meter and 
customer meter 
readings 

Remarks 

1 Palestinian 
housing 

66 10 28% Majority of this loss may be ‘apparent’ loss 
including meter error and illegal connection. 

2 Al Shu’on 20 13 78.3% It says the majority of NRW comes from 
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housing metering under registration and illegal uses. 
But the division between real and apparent 
losses (how much from real and how much 
from apparent losses) are not supported by 
any calculation or data. 

 
In order to estimate the extent of ‘real’ (or ‘physical’) loss component, the study measured minimum 
night flow (MNF) in 6 supply zones. The result is reproduced below. 
 

Table 3.15  MNF Results Summary and Findings of Diagnostic Study 

 
Source: Diagnostic Study Report (2016) 
 
Given the conditions of water supply system in Jenin, i.e., hydraulic isolation of distribution zones are 
not perfect, supply is intermittent, and customers have storage tanks, the chances of MNF to occur is 
less. And the reliability of MNF data is questionable. The results also show the same. For example, it 
shows no physical loss at Farahty zone, which is difficult to believe. 
 
3.5.5 Issues and Challenges 
 
The followings are the main issues and challenges in relation with NRW management and water 
balance: 
 
● How to calculate consumption for customers whose meters are not working, 
● How to check accuracy of bulk meters which measure system input, 
● How to check accuracy of customer meters, 
● If the water balance can be prepared on monthly basis, it would help to reduce data errors, 
● Challenges to estimate Unauthorized Consumption, how to know it, 
● Maintaining pressure gauges at all pumping stations is essential. 
 
Workflow of three processes, namely source operation, new house connection (technical part), and 
water connection termination and renewal process are shown in Figure 3.10, Figure 3.11, and Figure 
3.12 respectively. 
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3.6 Reports and Programs for NRW Reduction 
 
3.6.1 Reporting System 
 
(1) Leakage reporting system 
When the customers find the leakage of their service pipe or distribution pipe, they call the WWD 
directly or through customer service section. The calls are taken by the head of water section and then 
reported to the director. If the customer has a personal connection with one of the staffs at WWD, he 
or she calls the person directly.  
 
(2) Reporting in the meeting 
Morning meeting among director and the staff members plays the major reporting role at WWD. They 
discuss their schedule of the day and also report the completed tasks including leakage repair. No 
written reports are used nor submitted. 
 
(3) Water balance related information 
System input volume is calculated based on monthly meter reading at the own sources, monthly bills 
for connection points (for water imported from outside), and monthly bills for private sources. 
Consumption volume is collected from customer center that gathers the customer meter readings. 
 
3.6.2 GIS and Drawing 
 
The WWD has only limited number of drawing. They own a CAD drawing of the whole city but they 
do not have any drawing for pipeline nor for their facilities such as chamber and reservoir. No 
drawings in the process of design and construction are available. 
 
The latest GIS database was created in the project, “Diagnostic Study for Water and Wastewater 
Systems in Jenin City financed by Val de Mame and Seine-Saint-Denis in 2016”. The accuracy is 
relatively high and it contains detail information shown in Table 3.16. This GIS data is now managed 
and updated by GIS Section, Department of Engineering. At WWD, GIS software with the facility 
data is available but most technicians use the online interactive aerial map website provided by MoLG 
which can display all the Municipality’s assets. Most of the technicians are not familiar with the use of 
GIS. 
 

Table 3.16  GIS Data and their Attributes 
No. Item Description 
1 Well Name, Depth, Year, Flow, Dia., Type 
2 Pumping Station Name, Pressure, Type, Condition, Year 
3 Tank/Reservoir Name, Volume, Dia., Shape, Year, Condition, Material 
4 Pipeline Material, Age, Type, Length 
5 Chamber Type, Depth, Shape, Size, Condition. Material 
6 Meter Billing zone, Owner’s name, Age, Condition, Dia., Protection Box, Fitting 
7 Valve Type, Dia, Visibility, Status. 

 
3.6.3 Monthly and Annual Reports 
 
Information on water consumption and inlet volume from connection sources is collected monthly but 
there is no monthly report. Annual report on water balance is submitted to Water Service Regulatory 
Council in the data format and WSRC issues a water balance report annually. 
 
3.6.4 Ongoing and Future Programs for NRW Reduction 
 
There is no other ongoing NRW reduction program except this project. 
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3.7 Pilot Project for NRW Reduction 
 
3.7.1 Candidates for Pilot Areas 
 
Several other areas in addition to PAs proposed during JICA preliminary survey were selected as 
candidates of pilot area of non-revenue water reduction (Figure 3.14). These were selected by the 
counterparts (C/P) of Water and Wastewater Department and JICA experts. All areas were surveyed. 
The following are evaluation results. As a result, 3 PAs have been selected by the C/P and JICA 
Experts (Figure 3.15). Basically, 3 different areas of topographic, water supply and social condition 
are selected.  
 
(1) Proposed sites 
1) PA1: Sabah Al Khir, Kharoube, and Nasraa Street: Selected 
2) PA2: Al Zahraa, and Jenin Camp (new): Selected 
3) PA3: Sharqiya: Selected 
4) Industrial area - customer number is less (134) 
5) City Centre (Abu Baker and Faisal street) – customer number is about 300 but it is difficult to 

isolate network and work because of congestion 
6) Al Almaneh – customer number is less (102)  
7) Al Swatat – customer number is less (111) 
8)  Basateen – customer number is less (172) and also connected to PA1 

 
(2) JICA preliminary survey sites 
1) PA1 is the almost same area as proposed during JICA survey (Kharouba, Sabah Al Khir, and 

Nasraa street). 
2) Northern Orchards proposed during JICA survey - the selected PA2 includes some part of this 

area. The selected PA2 also includes a part of Jenin Camp (new camp). Study of situation in 
Camp area will be important to manage NRW. 

3) Palestine housing proposed during JICA survey - this area is not considered because of two 
reasons: customer number is less (only about 116 whereas the RD says between 300-1000) and 
this area is adjoining the PA1 area and has similar nature as PA1. 

 
No. Area Number of connections 

JICA 1 Kharoubah & Sabah Al-Kheir 447 

JICA 2 Northern Orchards 306 

JICA 3 Palestinian Housing 116 



Report on Baseline Survey 
Project for Strengthening the Capacity of Water Service Management in Jenin Municipality 

3-27 

 
Source: JICA Expert Team 

Figure 3.13  Areas Surveyed for Selecting Pilot Areas 
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Source: JICA Expert Team 

Figure 3.14  Three Selected Pilot Areas and their Details 
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3.7.3 Candidates for Pilot Areas 
 
PA1: Sabah Al Khir, Kharoube, and Nasraa Street 
 
PA2: Al Zahraa and Jenin Camp (new) 
 
PA3: Sharqiya and Halima Al Shadia 
 

Table 3.17  Evaluation of PA Based on Criteria 

Criteria PA1 PA2 PA3 
1. Pipe network is 

easy to separate 
○ 
Main pipe is connected 
with other zone at one 
location only. About 10-15 
houses are on boarder line 
with other zones and need 
survey to confirm which 
side of network they are 
connected to. 
 
We can understand it by 
result of water pressure 
measurement. So we will 
be able to control the flow 
after installing the valve as 
PA area.  

○ 
Existing pipe network 
drawing seems to be not 
so correct in this area as 
understood from field 
survey with the Engineers 
/ technicians. In order to 
isolate the area, some 
isolation valves are 
required.  
 
We should investigation 
more such as water 
pressure measurement to 
be able to make sure the 
isolation, how many inlet 
and outlet points they 
need as well.  

○ 
There are two bigger and two 
smaller main pipes going into 
the PA as per GIS map. Main 
pipes do not cross to other 
zones, so the area is easy to 
isolate. But there are many 
houses on boarder line with 
other zones. They need to be 
surveyed and confirmed 
which side of network they 
are connected to. 
 
We should investigation more 
such as water pressure 
measurement to be able to 
make sure the isolation, how 
many inlet and outlet points 
they need as well. 

2. The amount of 
water used at 
night is small 

△ 
The whole city is almost all residential and night time water use is not significant but 
people store water even at night when water is available, which may affect to measure 
minimum night flow (MNF). This is the same condition in whole city.  
 

3. Water supply 
method inside 
the PA can be 
changed 
(Measure the 
minimum flow 
rate at night by 
filling the water 
storage tank) 

○ 
It is possible to measure the 
MNF at inlet and out of PA 
and also individually at 
each sub-area. Continuous 
supply for 3 days for whole 
PA may not be possible in 
summer but possible in 
winter. 

○ 
It is possible to measure 
the MNF but continuous 
supply for 3 days is 
possible only in winter. 
 
 

○ 
It is possible to measure the 
MNF but continuous supply 
for 3 days is possible only in 
winter. 
 

4. Water supply 
change in PA 
does not affect 
other areas 

○ 
It is possible to supply only 
this area without affecting 
supply to other areas by 
closing a valve at the 
border with another zone. 
 
 

○ 
The area is supplied by 
gravity from Al Zabreyat 
reservoir. Other areas are 
also supplied by the pipe 
line which supplies this 
area. However, valves to 
other lines can be closed 
if required to supply only 
this area. 
 
We should investigate 
more such as water 
pressure measurement to 

○ 
This area gets water from Al 
Marah reservoir. The area lies 
at the end of distribution 
system. Distribution main 
from reservoir to this PA has 
several branches supplying 
other areas. Thus, supplying 
only this area without 
supplying other areas is not 
possible. 
 
We should investigate more 
such as water pressure 
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Criteria PA1 PA2 PA3 
be able to make sure the 
isolation and also to 
determine exactly how 
many inlet and outlet 
points are required. 

measurement to be able to 
make sure the isolation and 
also to determine exactly 
how many inlet and outlet 
points are required. 

5. The pipe 
network drawing 
is well 
maintained 

○ 
Network map is about 95% 
correct.  
(Now we are checking 
network at site) 

○ 
Network map is available; 
information may be less 
accurate than in PA1. 

○ 
Network map is available, 
correctness not known yet. 
 

6. We can do night 
time work on 
leakage survey 

○ 
Yes, no problem to work at 
night. 
 
 

△ 
In one part (New camp 
area) night time work 
cannot be done after 
10:00 pm. Other part is 
OK. 

○ 
Yes, no problem to work at 
night. 
 
 

7. Training for 
reduction 
measures can be 
done. The effect 
of reducing 
non-revenue 
water is 
expected to be 
high.  

○ 
Good for OJT of pipe 
location, hidden valve 
location. NRW ratio of this 
area only is not known yet. 
As per record of Water and 
Wastewater Department, 
number of leak repair was 
72 in 2016 and 59 so far in 
year 2017. 
 

○ 
NRW ratio of this area 
only is not known yet. As 
per record of Water and 
Wastewater Department, 
number of leak repair was 
56 in 2016 and 41 so far 
in year 2017. 
 

○ 
NRW ratio is not known yet. 
As per record of Water and 
Wastewater Department, 
number of leak repair was 43 
in 2016 and 34 so far in year 
2017. 
 
 

8. Collection ratio Collection ratio of Jan - Oct 
2017 period is 57%. 

Collection ratio of 
Jan-Oct 2017 period is 
47% for Al Zahraa and 
17% for New Camp area. 
When combined both, the 
ratio is 42% 
 

Collection ratio of Jan-Oct 
2017 period is 50%. 

 
Table 3.18 Characteristics of PA  

PA Area Characteristics Area (m2) Nos of 
Customers1 

1 Sabah Al Khir, 
Kharoube, and 
Nasraa Street 

• The area is mainly residential with some 
commercial 

• The area is slightly hilly, not perfectly flat 
• The area is separated into 3 sub-areas 
• Main supply source is by a pump, but there is 

some possibility that water also enters from 
adjoining area when the pump is not operating 

• The area is newly developing, new connections 
will increase in future 

• The total area is relatively large 
 

 
1,741,900 

 
606 

2 Al Zahraa, and 
Jenin Camp 
(new) 

• The PA consists of two parts; Al Zahraa area and 
New Camp area 

• Al Zahraa area is flat and big, New Camp area is 
at the back side and steep hilly 

• The Al Zahraa area is mixed of both residential 
and commercial types whereas the New Camp 
area is residential 

 
705,629 

466 
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• Al Zahraa area is newly developing area, it has a 
good scope of future population growth 

3 Sharqiya and 
Halima Al 
Shadia 

• The area is hilly 
• Water is supplied by online booster pumps from 

lower to higher elevation 
• There are two separate distribution mains and 

booster pumps 
• It is almost all residential area 
• Future population growth potential is not so 

much 

501,887 361 

Note: 1; the numbers are based on GIS database. Latest customer records for whole Jenin show about 35% 
more number of customer connections compared to the numbers in GIS. So, the number of 
connections at present will likely increase in all these PAs by about 20-40%. 

 
The DMA in Pilot Area 1 will have 3-sub areas. The outline of bulk meter requirement is as 
summarized in the following table.  

 
Table 3.19 Summary of bulk meter requirement 

Location Description Size Proposed type Remarks 
Location 1 Replacement of source 

meter (at inlet of Sabah Al 
Khir pumping station) 

200 
mm 

Mechanical Existing meter is not working  

Location 2 New meter at outlet of 
pumping station 

150 
mm 

Electromagnetic New chamber is required 

Location 3 New meter for small 
branch supplying parts of 
Sabah Al Khir area 

50 mm Mechanical New chamber is required 

Location 4 Replacement of existing 
meter at distribution main 
supplying to Sabah Al Khir 
area 

150 
mm 

Mechanical Existing meter is not working. 
Chamber is existing, so the 
meter can be replaced at the 
same location. 

Location 5 New meter for distribution 
main to supply Kharoube 
area 

100 
mm 

Mechanical The meter can be installed in 
existing chamber 

Location 6 New meter for distribution 
main at Nasraa street going 
out from PA to supply 
other zones 

150 
mm 

Electromagnetic New chamber is required 

 
3.8 Summary of Issues and Challenges 
 
The water balance of Jenin municipality water supply for financial year 2016, estimated by WWD is 
shown in the Table 3.12. The system input is actual measurement of source water meters and the billed 
authorized consumption is billed water amount, both of which come from actual data. However, 
apparent loss and real loss are estimate. The current NRW is about 50 %, of which 30 % is assumed as 
real loss.  
 
In light of the values on the above-mentioned table and overall data information collected so far, the 
following is the summary of issues and challenges in Jenin’s overall water system. 
 
3.8.1 Issues and Challenges Related to Overall Water Supply Conditions 
 
(1) Irregularity of supply schedule- water imported from outside source (from Mekerot company) is 

sometimes stopped suddenly and as a result Jenin cannot maintain its supply schedule. The 
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irregular supply schedule is pointed out to be one of the most crucial issues by customers and 
recognized by the WWD.  

(2) The source water flow is not monitored periodically. The demand and source of water balance by 
area is not clear. They need to use more flow volume data for distribution control.  

(3) The supply is intermittent and supply duration is short (we should know actual supply condition 
and how many hours it is by area). This raises customers’ dissatisfaction and also makes difficult 
for any underground leak detection work, 

(4) The supply is rationed by daily opening and closing valves. This consumes substantial work time 
of technicians and accelerates wear and tear of valves. The function of valve is originally not for 
exercise of rationing water supply. (We should analyze why it is rationing supply and why it is 
necessary.) 

(5) Distribution flow is neither monitored nor managed since bulk metering does not exist in 
distribution network and are not working at distribution reservoirs.   

(6) Similar to flow, pressure in the network is also neither monitored nor managed. Since pressure 
zones do not exist, it is likely that pressure variation is significant within supply areas. 

(7) In the absence of flow and pressure monitoring, the supply is often inequitable.   

 
3.8.2 Issues and Challenges Related to Real Loss Reduction (RL) 
 
(1) Leakage prone pipe materials 

1) Almost all pipe materials are metallic which are easily corroded, and increase leakage. 
2) Most pipes are black steel pipe (BSP) for distribution mains and galvanized pipe (GIP) for 

service pipe and distribution sub-main which are old-fashioned and nowadays not popular in 
other countries. Any connection points of these pipes such as pipe to pipe, pipe to valve and 
pipe size change should be welded, which need higher skill of welding and need pressure test 
after welding. Otherwise, leakage could likely occur. In addition, GIP has threaded ends, and 
the connections to fittings can be particularly unstable, resulting in rust and leaks. GIP is also 
prone to corrode. Type of pipes to be used for water supply system will be reviewed 
considering workability, transportation, and leakage prevention.  

(2) Long leakage unattended time 
1) Findings of leakage point after developing surface leakage seemingly take time because exact 

pipe location and depth (earth cover) is unknown as no as-built drawing is available, excavator 
is not easily available for digging, and more planned digging method is required with accurate 
direction. The more time it takes, the more leakage increases.  

(3) Lack of proactive leakage control 
1) Reported leaks are repaired but planned survey for surface leakage is not conducted. 
2) Underground leak detection survey becomes difficult whenever the supply system is 

intermittent and supply duration is short, 
3) There is no special team or section for leak detection, 
4) Leakage detection equipment is insufficient, 
5) There is no special vehicle for leakage survey.  

 
(4) Insufficient leak repair method 

1) One of leakage repair method in Jenin is welding. This method is old-fashioned and most of 
waterworks do not adopt it. After leakage repair by welding, pressure test is required. Leakage 
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repair method should be reviewed. It needs more clamp and dresser for replacement of leakage 
pipe.  

2) Last year, WWD implemented "Inserting Technique", inserting a smaller pipe into the existing 
leaked pipe, which reduces damage of pavement and excavation. However, this method 
reduces hydraulic capacity of pipe.  

3) Technicians have rich experience in leakage repair, but they should learn more methods of 
repair and need more training.  

4) Depending on introduction of new pipe types, they should learn appropriate technique for 
connecting and repair of pipe.  
 

(5) Insufficient leakage repair materials 
1) The materials are sometimes not available in stock so that it takes time to repair leakage. If 

repairing time is longer, the repair costs increase and long leakage made inconvenience for 
customers to use water. 
 

(6) Non-standard method of service connection  
1) The standard drawing for house connection is not available. House connections are sometimes 

laid improperly. Instead of shortest distance possible from tapping point, sometimes house 
connections are made long in the private property. This increases the chances of leakage and 
illegal water connection, 

2) House connections are made by non-standard method, welding. This increases the chance of 
leakage, 

3) No pressure tests are conducted to confirm welding performance after new connections are 
made. 

 
3.8.3 Issues and Challenges Related to Meter Inaccuracy (MI) 
 
(1) Less accurate meter type. The Class B velocity type meters which are mostly used in Jenin are less 

accurate at low flow rates, 

(2) There is no working test bench for checking water meter accuracy. Accuracy of aged consumer 
meters may be unacceptably low but we don’t know for sure, 

(3) Although not very common, some velocity meters are not installed horizontally. This increases 
meter inaccuracy, 

(4) Ownership of the meter is on customer. This makes difficult for the municipality to check or 
replace as it likes, 

(5) There is no replacement policy or regulation of inaccurate customer meter, 

(6) There is no meter maintenance team, 

(7) Existing GIS database has the age and status information of about 90% of the 6321 customer 
meters but the accuracy of this information is doubtful and needs confirmatory update, 

 
3.8.4 Issues and Challenges Related to Unauthorized Connections (UC) 
 
(1) Unclear procedure for implementing the existing regulation about illegal connections, 

(2) There are no technical teams specialized in illegal connections, 



Report on Baseline Survey 
Project for Strengthening the Capacity of Water Service Management in Jenin Municipality 

3-34 

(3) The Municipality’s response is slow or sometimes no response when readers or collectors inform 
about any cases of water leak or water theft, 

(4) Meter readers fear attack if they report any illegal connection. Municipality doesn’t provide any 
such protection needed, 

(5) Water from private water providers and private wells are used commonly mixed with municipal 
water system. It makes identifying illegal connection difficult. 

3.8.5 Issues and Challenges Related to Reporting System 
 
(1) Monthly and annual reports of O&M are not prepared, 

(2) NRW reduction program requires systematic recording and reporting system. Currently, both 
reporting system and recording system are not at satisfactory level for the implementation of the 
NRW reduction activities, 

(3) Reporting is done mostly in oral form and some in hard copy written format. Computerized 
reports are not available which could help to plan O&M and preventive maintenance. The 
hand-written reports are rarely used for improving O&M, 

(4) Current reporting system of repair works needs to be improved in order to make the collected 
information more useful. 

 
3.8.6 Issues and challenges related to data management system 
 
(1) There is no easy availability of basic information on facilities especially the as-built drawings, 

pump specifications, source flow data and so on,  

(2) Since as-built drawings are not available, details of pipe depth, accurate pipe location, etc are not 
available which are needed for NRW reduction activities. This lack of pipe depth and accurate 
pipe location also increases leak repair time. 

(3) Inventory list is not updated regularly and repair materials are not always available in stock. 

3.8.7 Challenges Identified as Most Important by Technicians of Water Section 
 

S. No. Main challenges for the water sector in the city 
Number of staff who think this is 
among the top 5 problems (total 

staff 16) 
1 Many water leaks 13 
2 Insufficient materials and equipment 9 
3 Insufficient water source 8 
4 Illegal connection 7 
5 Customers’ dissatisfaction for water supply 7 
6 Water shortage  7 
7 Old pump station 6 
8 Inadequate water supply network 4 
9 Insufficient staff 4 
10 Low tariff collection rate 3 
11 Weak management 3 
12 No motivation to work 2 
13 Low salary 2 
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S. No. Main challenges for the water sector in the city 
Number of staff who think this is 
among the top 5 problems (total 

staff 16) 
14 Bad water quality 2 
15 Meter malfunction or inaccuracy 1 
16 High operation and maintenance cost 1 
17 No operation and maintenance plan 1 
18 Low water tariff 0 
19 High cost of bulk water purchase 0 
20 Less skill and technology of staff 0 
21 Low water revenue 0 

 
3.8.8 Awareness on NRW 
 
(1) Many of the staff members are not aware of how much water is supplied to Jenin and how much 

is actually consumed by the customers. Some of them see additional water source as the solution 
of water problems in Jenin. It may be correct partially but given the difficult situation of Jenin in 
terms of acquiring new water sources, reducing NRW and utilizing the available water sources at 
maximum efficiency is most important. It is necessary to bring this awareness to the staff in Water 
Department. 

(2) Awareness that ‘water is money’ and water leakage is wastage of money needs to be instilled on 
each and every staff member. It is felt that the current awareness level is not enough. 

(3) WWD technicians indicated that they have no motivations to work for leakage detection at night 
time hours when it is needed. 
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CHAPTER 4. CUSTOMER MANGEMENT 
 
4.1 Organization for Customer Management 
 
4.1.1 Personnel and Current Organogram (Customer Service Section) 
 
The Customer Service Section is one of the four sections in the Water and Wastewater Department. 
The staff of this section is located in two separate buildings. The head of the section is recently placed 
at the WWD building. The reason was to provide better services to those customers when referred to 
the WWD for their technical needs of water issues. The rest of the staff is placed at the main JM 
building to provide non-technical services to the customers.  
 
The section has three staff whom two oversee customer registration and data entry, and one for 
archiving. The former ones are called ‘Kateb’ and the later position is called ‘Archive’. In addition to 
the Kateb and Archive, there are 15 members that do meter readings and bill collection during the 
months. They read meters the first 10 days of the month, and deliver the bills and collect billed fees 
the rest of the month.   
 
Recently, the organizational chart of JM has changed in practice though not approved by PWA yet. In 
practice, there is a new unit called Collection Unit which supervises the 15 staff members from the 11th 
of each month when they work as the collectors. This means that these 15 staff are divided among two 
separate sections. Such divisions cause issues for the Head of the CS section when managing the staff.  
 
The current organizational chart of the CS section is shown in Figure 4.1. 
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4.1.2 Activities and Workflow of the Customer Service Section 
 
Workflows of the following activities were collected through interviews with the related staff. The 
workflow was confirmed with the section head officer and the head of the WW department.  
 
The workflows were also used to prepare job descriptions for the Head of Customer Service section 
and also job description for the Data Entry (Kateb) positions.  
 
(1) New connections 
CS- Asst. Officer (Kateb): 
1. Applicant fills in a Site Check form (application paper form) for his new connection request and 
then is asked to be back in three days. 
Water Section: 
2. The head of Water Section through 2 technical persons checks the water network availability for the 
applicant’s property within three days, maximum. 
CS- Asst. Officer (Kateb): 
3. Receives the field work report from the site check. If water network is available for the property, the 
new connection request process starts.  
4. Kateb enters the customer data in the application form. 
JM Bank of Jordan/Clearance office: 
5. Applicant goes with the application to make a clearance and pay 682 NIS (496 NIS: connection fee, 
31 NIS: location fee, 31 NIS: water meter fee, 124 NIS: worker wage fee). 
CS- Asst. Officer (Kateb): 
6. Applicant shows his already-purchased water meter Baylon brand to officer for initial checks and 
the fee receipts. 
7. Kateb enters the applicant’s information on AlShamel as a new customer and the meter number, 
type, etc.  
8- Kateb transfers application to the head of C.S. 
9- C.S transfers the application to the Water Section. 
10- The Water Section informs customer to connect. 
11- After customer connects his meter, he informs (by call) the Water Section  to check. 
Head of Customer Service: 
12. The head of the Customer Section checks the application before it transfers the application to the 
Water Section. It needs 3 days because the Head collects the applications every 3 days. 
13. The head of the Customer Service sends the applications on the same day to the Water Section as a 
routine procedure to sign the application in lieu of the head of the WWD. The head of WWD has given 
the signature right to the Water Section to further the application procedure. Head of C.S re-checks the 
application as Administrative procedure. 
Water Section: 
13. Customer calls when he installs the water meter. Head of Water Section sends the technician to the 
applicant’s address to approve his water meter installation, within 2-3 days. 
Collection unit: 
14. Meter reading starts. 
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(2) Meter reading and issuance of billing 
Head of Customer Service: 
1. Total customers connected to city water network are 8,053.  
2. The Head provides the customers list to the readers for distributing the printed bills. This list 
contains everyone who connected to the network and he adds new customer, if any. 
3. Each reader takes more or less than 500 customers, depends on the topography of the area and area 
size. 
 
Meter reader: 
4. They go to the field and read water meters from 8:30 AM until 12 PM, and back to the Municipality 
to hand in the read list to the Collection Unit. 
5. The Collection Unit, who oversees the collectors, hands the list per day to the Kateb at C.S. to 
register.  
6. Readers need 10 days to complete reading meters from the 1st of month until 10th of the month. 
7. They back to the field after 25th if any problem in reads to reread and complete by the 30th.  
8. After the 10th they become collectors. 
CS. Asst. Officer (Kateb): 
9. Starts data entry of the read meters until 20th and then they do other work.  
10. From 20.25th, Kateb completes applications of new applicants and other work related. 
11. 25.30th, Kateb reviews and checks the data entry for any errors of doubts of any high reads or 
anything they thought has problem.  
12. Any problem, Kateb tells the readers to re.read the water meter. 
13.After 30th they do invoice calculation.  
14.Then send the final data to head of the Customers Service to check. 
 
(3) Billing delivery 
Head of Customer Service: 
1. Bills cycle started from the 10th till the 10th of next month.  
2. After the Head checks the list, he starts printing bills for all customers (8,053 bills). 
3. Print bills after 30th of each month.  
4. Hands in the bills to the Collection Unit. 
 
Collection Unit: 
5. Receives the bills from the Customer Service in beginning of the month.  
6. Distributes the bills to the Collectors . 
7. Each collector distributes more or less 500 bills on his area. 
8. Collectors start distributing the bills from 8:30am till 1:30pm  
9. Back to the Municipality, collectors deposit the collected cash in the water incomes account of the 
Bank of Jordan branch at Jenin Municipality. 
10. Collecting bills starts from the 10th till the 30th of the month. 
11. The acting officer in charge of the collectors audits the bank receipts and compares with the 
amount which the collector collected for the day and transfers the receipts to C.S to deduct from 
customer credit. 
 
Note: 
● Some customers pay direct to the Customer Service not through the bank.  
● Some customers pay when they make a Clearance  (means when pay off all the debts to the 

Municipality)  
● Some customers pay through court after the Municipality goes to the court.  
● Official institutions: municipality send financial request to official institutions and The Finance 

Ministry makes clearing with the Municipality. 
 
(4) Meter ownership change 
Head of Customer Service/Asst. Officer (Kateb): 



Report on Baseline Survey 
Project for Strengthening the Capacity of Water Service Management in Jenin Municipality 

4-6 

1. Required document for the application: a. ID copy b. water clearance (has to be paid only all water 
debt if any, not other debts) c. contract between the old owner and new owner. d. a payment of 50 NIS 
as the ownership transfer fee.  
2. If the customer is old and didn't have insurance he has to pay 50 Jordanian Dinar (250 NIS). 
3. They send a technical staff to the field to cheek if there is a water network. If everything is ready 
they agree and continue the procedure. 
4. It takes two or three days to transfer.  
5. Adds the new customer to AShamel system and informs the reader who is responsible for the 
customer’s area of reading. 
 
(5) Temporary stop of meters 
Head of Customer Service/Asst. Officer (Kateb): 
1. Applicant needs a copy of ID and the Clearance. 
2. Must pay 62NIS as a fee. 
3. It takes two days.  
4. Customer takes this decision because he wants to leave the Jenin city temporary & will come back, 
or for other reason.  
5. After they finish Meter Temporary Stop paperwork, they send the form to the head of Water Section 
to send a technical staff to the customer’s building to stop the meter.    
6. Read water meter before stopping to calculate the final bill. 
 
(6) Meter disconnections  
Head of Customer Service/Asst. Officer (Kateb): 
1. Application requirements: a. ID copy b. Clearance. 
2. Must pay 62NIS as a fee. 
3. It takes two days.  
4. Customer takes this decision because he wants to leave the City forever or other reason. 
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(7) Re-connection 
Head of Customer Service/CS- Asst. Officer (Kateb): 
1. If the water meter disconnected forever and re-applied, it is considered as new customer application. 
Customer should do the same procedures as a new customer.  
3. When applicant completes the application form and provides all required documents, he is added as 
a new customer to AlShamel system within 3 days. 
4. In case of a temporary stop, he has to pay 62 NIS and clearance. 
6. After Re-connection through customer, the technical staff checks the water meter and location and 
activate the customer an account on system and tells the related meter reader about the new customer. 
 
(8) Illegal connection 
Head of Customer Service/CS- Asst. Officer (Kateb): 
1. If any reading is low or high or same read each month it indicates a problem. 
2. Same read per month and low read per month lead to mark on this meter.  
3. They send technical staff to check on water meter.  
4. If they discover any illegal connection they stop water meter and stamp it.  
5. Make report through the technical staff. 
6. They put financial penalty 1,000 Jordanian Dinar (5,000 NIS).  
7. Informs the Legal Unit about the customer. 
 
(9) Financial issues 
Head of Customer Service: 
1. Calculates number of water tanks which supplied customers and official institutions and the costs. 
2. Calculates water income of the department. 
3. Calculates number of different types of applications per month. 
4. Calculates water incomes from water meters insurance.  
5. Calculates water consumption for the whole city. 
 
(10)  Absent customers 
Head of Customer Service/CS- Asst. Officer (Kateb)/Reader: 
1. Reader reads water meter every month if customer didn’t tell the Municipality to stop or disconnect. 
2. Records the minimum amount for consumption per month. 
3. Do the same each month if no news from the absent customer. 
 
(11)  Customer complains 
Head of Customer Service/CS- Asst. Officer (Kateb): 
1. Kateb fills the complaint form. 
Note: Sometimes complains filled at the public customer services section.  
2. Sends it to the director/head of WWD after Mr. Mayor’s review. 
3. The forms is transferred to the head of C.S. after the head of WWD explains and leaves a note on 
the complaint form.   
4. Head of C.S. sends a reader or the technical staff to re-read the water meter, and check the 
complaint issue, if is about water meter and reading complain.  
5. They make a test through installing another water meter behind main water meter and compare.   
6. If the problem is in water meter (technical) they then request the customer to fix it or buy a new 
one. 
7. If the problem is related to the wrong reading the C.S corrects the reading. 
8. There is no maintenance for water meter in JM. 
9. Complains also sometimes are received by ‘emergency direct call’ to the head of WWD. 
 
(12)  Meter place/location transfer  
Head of Customer Service/CS- Asst. Officer (Kateb): 
1. Application requirements: a. ID copy b. Clearance, d. pay 217 NIS or 50 JD (250NIS) for old 
customer. 
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2. C.S. sends the technical staff to the field to check if it possible to transfer or not, there is a water 
network or not, as example. If everything is ready they agree and continue the procedure.  
3. It takes two or three days to transfer.  
4. Adds new customer location to the AlShamel system, and informs the reader. 
5. Water meter must be installed by the customer himself. 
 
(13) Repair water meters 
Water meter technician: 
1. Reader reports to the Clerk's division that there is problem with a water meter. 
2. Clerks division sends a form to the Collection Unit. 
Collection Unit: 
3. The Collection Unit gives all requests to the technician.  
4. The Technician starts the work on it in the order as he receives, sometimes the number of requests 
reaches to 100. 
5. After the technician finished his checks, makes his notes or explains on the same form what the 
problem is, and sends it back to the Clerk’s division.  
6. Clerks division transfers the request to the related section. 
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4.1.3 Issues and Challenges 
 
Followings are issues and challenges at the customer service section of the WD department. The issues 
need to be categorized into major points related to NRW and bill collection rate and will be re-viewed 
for capacity building purposes.  
 
● The issues related to the Customer Service section’s workflow, staffing, and the software are 

shown in Table 4.1. 
● Issues related to the PR department and its activities are presents in   
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● Table 4.2. 
 
Table 4.1  Issues Related to Workflow, Staffing, and Software of the Customer Service Section 

* Issues marked with in grey can be solved (all or partially) with PPWM 

Issues * Challenges  Results if Improved Countermeasures 

Lack of enough technical 
persons in C.S section 

To maintain, repair, 
discover illegal 
connections and water 
meter technical problems, 
etc. 

C.S will have a technical 
staff for solving the issues 
and this will decrease 
NRW commercial loss, 
leakage repair, and 
customer satisfaction 

Assign more technical 
staff to C.S. 

Inefficient allocation of 
readers and collectors 
among two sections; C.S 
and the Collection unit 

The relation between the 
C.S and Collection unit is 
unclear regarding 
managing assignment of 
the 12 readers and 
collectors. 

The 6 readers could be 
firmly assigned to C.S for 
the full months and thus 
C.S can assign other 
activities to them when 
they are free of reading 
duties. 

To officially allocate 
the 6 readers to C.S and 
the 6 collectors to the 
Collection unit. 

The AlShamel customer 
database system does not 
allow to register 
customers by the name of 
neighborhood. and the 
need to classify 
commercial, domestic 
etc, 

To find customers by the 
neighborhood name. not 
easy to find any 
neighborhood name in 
current situation. and not 
quickly can find it.  

To manage better 
customer services and 
customer inquiry in the 
system for C.S daily 
activities. 

Add such options to 
AlShamel 

Other departments 
sometimes enforce 
personal interests to C.S; 
for example, recommend 
accelerated procedure for 
a friend customer   

Such personal interests 
slow down or interfere the 
daily activity schedule of 
C.S. 

C.S will have more 
management of daily 
activates without 
receiving such 
(sometimes enforced) 
requests. 

C.S just simply needs to 
be firmer about its 
schedule and reject 
such personal interest 
request. 

Unclear and firmed 
procedure for 
implementing the already 
existed regulation about 
illegal connections.   

Illegal connections and 
what exactly is the 
procedure, who are in 
charge, and who manages 
the whole procedure.  
Continue to steal water 
through illegal 
connections 

NRW commercial loss 
would decrease and bill 
collection will increase 
due to registering the 
connection as a new 
customer and receiving 
penalties. 

The illegal connection 
procedure needs to be 
clarified. 

Late submission of list of 
the read water meter by 
readers 

To delay updating the 
customer database with 
the month's read water 
meter and this could delay 
the billing printing and 
delivery. 

The C.S management of 
the reading schedule and 
submission will improve. 

C.S clarify the work 
schedule of the readers 
and workflow and 
implement firmly. 

Lack of basic knowledge 
of using GIS software 
and customer data in the 
GIS system 

With no GIS database for 
customer information and 
lack of the skills, any 
inquiry takes time using 
paper work or being 
delayed or ignored due to 
the lack of location base 
data and information  

The C.S section would be 
able to make faster 
inquiries, investigation, 
mapping, location 
analysis, etc. 

Training of GIS for the 
related staff and 
collecting more 
customer database 
through survey 

Lack of enough 
employees  

To help current staff in 
data entry and answers to 
customers complaints, the 

Accelerates work 
procedures and allows 
current staff to do their 

Assign more employees 
to the KATABA 
division.  
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current staff is not enough 
to response the different 
needs of customers, this 
sloWWDown the 
workflow. 

job correct way and on 
time. 

There are no technical 
teams specialized in 
illegal connections  

More illegal connections 
but no discovery of current 
illegal connections  

Reduce illegal 
connections, raising 
collections rate through 
stopping illegal 
connections  

Assign more 
specialized team and 
train them on 
discovering illegal 
connections   

No vehicle Need more time to reach 
to the field.  

Accelerates solving 
meters problems, and 
more achievement cases 
daily.  

 Car availability 

Water meters inside home  Difficult to read it 
sometimes, easy to steal 
water and difficult to 
technical person to check 

Easy to read, to check, 
difficult to steal water.  

Transfer meters from 
inside to outside, any 
new customer should be 
the meters outside of 
home 

Late submission of list of 
the read water meter by 
readers 

To delay updating the 
customer database with 
the month's read water 
meter and this could delay 
the billing printing and 
delivery  
 

The C.S management of 
the reading schedule and 
submission will improve. 
 

C.S clarifies the work 
schedule of the readers 
and workflow and 
implement firmly. 

No supervision or check 
on readers in the field 

Estimation current reading 
by reader without going to 
water meters locations. 
They copy past readings 
and write new reads in 
estimation, they read water 
meters sometimes with 
error   

Each meter will be read, 
they get real readings 

 Assign Field 
Supervisor 

Need for reporter Transfer documents and 
applications to DIWAN 
section or other 
department, it takes time 
now 

Reporter task is to transfer 
any documents to related 
department, in this case 
KATABA are doing other 
work in the office. 

 Assign reporter  

Need for print machine  They have to go to other 
place in the municipality 
to copy any paper, it takes 
too much time 

Save time and efforts  Buy print machine 

Objection to invoice 
value from customers 
when collector deliver to 
customers 

Non-continuity in 
distributing the invoice to 
the person who objected 

Raising collection rate  Water availability, make 
sure the water meters 
works. and customer 
has water 

J.M not respond when 
readers or collectors 
inform about any cases 

Continuous steal water 
and water losses  

Stop illegal connections, 
reduce non-revenue  

Quick response from 
J.M, raising number of 
technical employees 

Collectors under pressure 
from J.M to collect more 
money  

There is no motivations to 
collectors to collect more 
money, collection rate still 
the same each month 

Raising collection rate  Give them percentage 
on collection or bonus 

High balanced customers 
pay a little amount by 
from of the total debts. 

When they go to the court 
and judge against 
customer, the decision will 
be pay as customer want. 
(Convenient installment) 

Push and motivate 
customers for pay each 
month, raising collection 
rate 

Reconsidering in court 
decisions, and take 
deterrent decisions 
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Not receiving and 
expelling collector 
sometimes   

Can't deliver the bills  Delivery all bills to 
customers 

Providing enough water 
to customers, because if 
the water available and 
customer use it, it’s 
normal to get a bill and 
pay.   

Sometimes the amount 
which paid from 
customer is not deducted 
from his accumulated 
credit balance 

Expanding the gap 
between citizens and 
municipality and distrust 
of the municipality 

Enhancing trust in the 
municipality, and 
commitment to payment 

More control over the 
accounting section. and 
keep all receipts which 
customers received it 
from the municipality. 

Water meter removed by 
customers   

Readers cannot read meter, 
and increasing NRW rate, 
and this issue is illegal. 

It’s not allowed to any 
customer to remove the 
meter, when the meter 
exists. Reader can read all 
meters and reflect on 
collection. 

Conduct field tours on 
water meters location 
and respond quickly to 
readers feedback and 
notes  

Careless customers: water 
meter is dirty, hidden 
between grass 

There are some risks like 
insects and snakes 
especially in the summer, 
it’s not easy to read  

Easy to read and easy to 
check if any problem in 
the meter. 

Send an alert to the 
customer to change the 
location of meter, if he 
does not responding 
send to him a penalty. 

Use pump on water meter 
to pull water to the tank 

Water pressure to other 
customers is less than who 
use pump, in this case 
water does not reach for 
all customers   

Water reach all customers 
in the same pressure 
approximate. 

Tours especially at 
night to discover this 
issue, to discover who 
use pump or not. And 
prevent them by 
penalty. 

Distributions not fair  Some customers access 
water and do not. This 
makes problem for readers 
and collectors when they 
read water meter or 
delivery bills for 
complains.    

All customers access 
water fairy. 

Reconsidering in water 
program distribution, 
and find where is the 
problem and solve it.  

Ownership of water meter 
in wife's name. 

Often wife no need to do 
Clearance, husband needs 
it often  

The ownership of water 
meter should be by 
husband not wife, 
husband has to pay any 
debts to end his needs 
from municipality.  

Reject any applicant 
with wife name.  

Ownership of water meter 
in young people name, 
less 20 years. 

In this age no need to pay 
anything to municipality, it 
easy to don’t pay water 
tariff.   

More collection if they 
don’t accept any request 
for any young people.    

Select specific age to 
accept the applicant.  

No maintenance for water 
network and network is 
old. Complaints on 
network. 

Continuation of losing 
water and illegal 
connection.  

Keep water. access water 
in a fair way. 

Maintenance, solve and 
follow up complaints.  

Depend on private wells. No commitment to pay for 
municipality because they 
have not access to 
municipality water. 

Access more water and 
more payment.   

Availability more water 
from municipality.  

No quick response from 
the related section in the 
municipality. 

Lack of trust between 
citizen and municipality.  

More trust between 
municipality and 
customers.  

Solve problems and 
quick response and use 
punishment. 
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Lack of protection for 
collectors and fear of 
reporting illegal 
connections.  

They don’t report to 
municipality for any 
illegal connections. 

More controlling on 
illegal connections.  

Use penalties and 
punishment for those 
who attack the 
collectors or readers.  

Location of water meter 
is in a high level. 

Difficult to read and some 
risks.  

Easy to read and read 
correct. 

Modifying the 
procedures and request 
from customer to install 
the water meter at a 
suitable location. 

Put a dog around water 
meter to prevent reader of 
read. 

Can’t read water meter, 
and in this case customer 
can steal water by illegal 
connection  

Easy to read water meter 
and discovery the illegal 
connections. 

Put a penalty and 
punishment for those 
whom use this way.  

Without car especially 
when they back to the 
municipality. 

More time and efforts, and 
paying transportation cost 
from their pocket when 
they back. 

Facilitate and acceleration 
their tasks.  

Availability car or more 
by municipality.  

Non-payment culture Accumulation of debts 
and lack of collection 

Increase collection rate  Through public 
awareness campaigns 
and use penalty for 
whom not pay. 

Collectors don't have 
enough will to collect 
water tariff, there is no 
punish policy in the 
municipality and no 
efficiency  

Lack of collection  Increase collection rate   Give rewards and 
motivations to 
collectors and at the 
same time use 
punishment. 

There are not enough 
readers and collectors  

They cannot complete 
tasks on time, and more 
mistakes 

Correct and accurate 
meter reading for accurate 
bill production and 
correct and timely bill 
distribution. 
 

Increase number of 
staff through transfer 
some of employees who 
qualified to public 
services and collection 
unit. 

No protection for readers 
and collectors from 
municipality  

They do not care about 
getting the results or not. 
They protected them 
themselves through 
non-collide with 
customers 

If the protection available 
they can go to anywhere 
to read or any meter, and 
ask customers to pay.  

Take a design for that 
and using punishment 
and penalty to whom 
harm municipality 
employees.  

Intervention by the 
municipal council in 
work, in particular with 
the judiciary 

Weakens readers’ and 
collector’s role and 
becomes weak, not report 
any illegal issues. 

Independence of readers 
and collectors facilitates 
their work, and makes 
them able to achieve 
goals. 

Not interfere with their 
work and give them 
financial motives. 

No clear policy for 
collection from 
municipality.  

Confusion in work and 
random work. 

If the policy is clear, that 
makes readers follow this 
policy and thus do their 
job properly. 

Clear policy from 
municipality and should 
be applicable. 

Not Separate debt to be 
paid by customer through 
court for the amount owed 
monthly. 

When amount is large, it 
doesn’t help to pay, but 
when the current bill 
value is low it’s easy to 
pay (Psychologically). 

Increase collection rate.  Separate previous debts 
for the amount owed 
monthly  

Direct handling by the 
municipal council with 
customers.  

Reduce role of the 
collection unit 

Apply law to everyone 
and everyone becomes 
committed and all of them 
are similar. 

Non-interference by 
municipal Council in 
customers issues 
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Installment boring for 
debts.    

Encouraging customers to 
non-pay, and rate of 
collection is too low 

Increase collection rate 
and more commitment.  

Agreement between 
municipality and court 
to Installment amount 
in 3 years max.  

Water meter in the name 
of died  person. 

heirs don't care to pay, 
and no direct 
responsibility for water 
meter and tariff.   

Increase collection rate  Stop service after 
owner died and transfer 
water meter in the name 
of any son if they need. 

Some water meters in the 
name of first and second 
name or third name. 

Can’t go to the court in 
this case, court needs full 
name,  

When the names are clear, 
it easy to prosecute in the 
court 

Rename all meters 
which has first and 
second name, through 
site visit and AlShamel 
system. 

Location of meters and 
some meters closed.  

Readers can’t read meter.  Readers can read meter in 
clear way 

Using the penalty for 
any customer hides 
water meter, and install 
meter in clear location 
from the beginning 

Imaginary debts for some 
customers especially 
when customers are out of 
the city. 

Accumulation of debts, 
because collector put 
minimum tariff per 
month.  

No debts  Public awareness 
campaign to tell 
customers whom want 
to leave the city to fill 
Meter Temporary Stop 
form. 

Buildings under 
construction which has 
water meter, in this case 
the owner should be stop 
the Subscription after he 
finish from construction. 

Accumulation of debts, 
because collector put 
minimum tariff per 
month.  

No debts  Tours on new buildings, 
to remind the owner to 
stop his subscription. 

Abandoned houses 
especially in the old city. 

Water meters are damaged 
and there is no one to 
review. 

These houses should be 
surveyed and identified 
on database. 

Affects the bill 
collection rate. 

Collection rate in Jenin 
camp is too low, its 1% 
and debts is 7 million, and 
there are 1362 customers 
in the camp.  

Does not contribute to 
development of city's 
water sector. not help to 
maintain the water 
network and effected on 
water sector in general 

Collection rate is increase 
and contribute to protect 
water sector 

Install one meter for 
Jenin camp, and 
Popular Committee in 
the camp is paid. 

Problem in old accounting 
system, when customers 
get exemption, it is not 
migrated from customer 
account. 

Accumulation of debt. Encouraging customers to 
pay. 

Re-analysis of the debt 
file for each customer 
who received an 
exemption. 

Source: JICA Expert Team 
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Table 4.2  Issues Relate to the PR Department and Its Activities 
Issues 

The department has no strategy or plan for public relations and awareness activities and thus prepares no report on 
such activities. 
There are no manuals for any public relations and awareness activities. 
There is no written or official workflow or manual for responding to public complains and nor interdepartmental 
workflow on this matter. 
When receive a complain, there is no record of the contents of the complaint.  
The department does not implement any water related awareness activities. 
The department sometimes announces the public about water cut schedule of some areas, on the JM’s Facebook, 
upon the request from the Water and Waste Water Department. However, PR has no positive experience with such 
public announces because the water department fails to follow the announced schedule. This has caused the public 
to be reluctant towards such notices.  
The department has no PR materials for raising awareness on water related matters. 
The department has no activities on decreasing NRW and increasing bill collection rate.  

Source: JICA Expert Team 
 
4.2 Information Management 
 
4.2.1 Status of ICT System in JM Including AlShamel and ArcGIS 
 
Currently there are major software which are being utilized by JM staff. It includes AlShamel database, 
Alshamel for HR (Etlak), AlShamel for payroll (Rawateb), Archiving system, ArcGIS for mapping 
customer data, Arts and Crafts program, Engineering program for buildings, and DMAS.  
 
The software mentioned above are being used by different department according to their needs. 
According to an interview Head of the related departments, most of the staff is highly qualified and 
skilled with the functions that they use on daily bases.   
 
(1) AlShamel the database software developed by Al- Israa company. This program contains solid 
waste and water customer accountants, mainly, with variety of functions that are not licensed yet. 
There is an annual support contract signed by the municipality. It is used since 2010. Every tool in 
which needs to be added costs more, so it is difficult for JM to take a decision to add tools. 
 
(2) HR (Etlak) software was developed by Al-Israa company in Palestine. This is a software related to 
employees inside the municipality since 2014. The software is mostly used for employee vacations, 
basic information, rates, years of services, and all issues relates to employees. Also, it has an annual 
support contract signed by municipality. 
 
(3) Alshamel for payroll (Rawateb) software was developed by Al-Israa company. This financial 
software is connected to AlShamel database directly because they are from the same vendor and is 
used to calculate salary and all issues relates to it like premiums, rates, not paid vacations, all other 
issues. This program is being used by JM since 2014. 
 
(4) ArcGIS a fully licensed software has been utilized for digitizing layers of data including roads, 
buildings, zonings, water meters and water networks, different attributes, and also for making maps 
when is needed.  
 
(5) The Archiving software also designed by spark, which is partner with Al-Israa company. JM has 
been using it from 2014 and used to archive all papers in municipality, Decisions of the Council, 
licenses, finance papers, all other municipality papers are scanned and saved to that software. 
 
(6) The Engineering software is actually a small MS Acess based program developed by JM for 
building licenses. It is not a powerful program and needs many corrections, or improvements. Perhaps, 
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if such functions can be added to AlShamel, It would be more useful for the JM to carry out the above 
activities.  
 
(7) DMAS developed by Itlaq company, since 2015, it is used to facilitate citizen works, introducing 
applications from applicants is easier, also saving time, and have softcopy as archive for all papers. 
 
Table 4.3 through Table 4.5 present more details about the status of the ArcGIS at the Jenin 
Municipality: 
 

Table 4.3  ArcGIS Status at JM in Terms of Organizational and Individual Capacities 
GIS Section: Organization GIS skills: Individual 

1. The GIS section needs improvement. 
2. Duties regulations of GIS section is in the 
planning phase. 
3. Human resources and equipment is in the 
preparation phase. 
3. Basic GIS database has been prepared but more 
data needs to be collected for advance database. 
4. Operating plan of GIS is in planning phase. 
5. The existing GIS database is not updated. 
6. GIS section provides some drawings to other 
departments for management of pipeline and 
facility but very basic when requested. 
7. Use of GIS to improve service of water supply 
is just being notices. 
8. GIS has not been used for NRW physical or 
commercial loss. 
9. Only basic mapping has been used for water 
network but not geographical analysis. 
10. Currently GIS has no role in short or long-term 
planning of water work. 
 

1. Some staff know basic knowledge of GIS.  
2. Have hear about advantages of GIS. 
3. Some staff at WWD have tried basic mapping with 
GIS but have already forgotten so they need refreshing 
course for basic ArcGIS. 
4. No knowledge of making GeoDatabase in ArcGIS for 
house connections or customer meters. 
5. No knowledge on building DB on pipe-network based 
on offset-survey drawings. 
6. No knowledge of customizing the pipelines in 
ArcGIS. 
7. Nonknowledge of geographic analysis using ArcGIS. 
8. No knowledge of making long-term 
construction/replacement plan based on future forecast 
of water assets using ArcGIS. 
9. Only the head of the GIS section of JM had basic and 
advance ArcGIS knowledge in mapping and basic 
analysis.  
10. Advance analysis using ArcGIS is not possible 
without more GIS data. 

Source: JICA Expert Team 
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Table 4.4  Software Status at JM in a Scored Level 

Criter
ia Items 

Yes (1) / No(0)       

Sham
el Etlak (HR) Rawateb 

(Payroll) 
Archivi

ng 
System 

ArcGIS  
Arts 
and 

Crafts 

Engi
neer
ing 

DMAS 
(Masarat) 

Use 
-abilit
y 

Understan
dability 

1. It is straightforward to understand what software does & its purpose. 1 1 1 1 1   1 1 
2. It is straightforward to understand the use of the software. 1 1 1 1 1   1 1 
3. It is straightforward to understand software’s basic functions. 0 0 0 0 0   0 0 
4. It is straightforward to understand software advanced function. 0 0 0 0 0   0 0 
5. Software help is available. 0 0 0 0 0   0 0 

User 
Document
ation 

6. Consists of clear, step-by-step instructions. 0 0 0 0 0   0 1 
7. Provides a high-level overview of the software. 0 0 0 0 0   0 1 
8. Gives examples of what the user can see at each step.  0 0 0 0 0   0 1 
9. For error messages, symptoms/step-by-step solutions are provided. 0 0 0 0 0   0 1 
10. States command names, says what menus to use, lists errors.  0 0 0 0 0   0 1 
11. What version of software the documentation applies to. 0 0 0 0 0   0 1 
12. It is available to the users. 0 0 0 0 0   0 1 

Installabili
ty 

13. It is straightforward to meet the pre-requisites of software. 1 1 1 1 1   1 1 
14. It is straightforward to install the software in target platform. 1 1 1 1 1   1 1 
15. It is straightforward to configure the software installation. 1 1 1 1 1   1 1 
16. It is straightforward to verify the installation for use. 1 1 1 1 1   1 1 
17. All mandatory third-party docs are currently available. 1 1 1 1 1   1 1 
18. Tests are provided to verify the install has succeeded. 1 1 1 1 1   1 1 
19. When software is installed, contents organized in sub-directories. 1 1 1 1 1   1 1 
20. Uninstallers uninstall every file or warns user of unremoved files. 1 1 1 1 1   1 1 

Learnabili
ty 

21. A getting started printed guide is provided by JM. 0 0 0 0 1   1 1 
22. Verbal instructions are provided by JM for many basic use. 1 1 1 1 1   1 1 
23. Printed instructions are provided by JM for many basic use. 0 0 0 0 1   1 1 

Sum 11 11 11 11 13   13 20 

Maint
ain 
-abilit
y 

Licensing 24. Has an appropriate license 1 1 1 1 1   0 1 

Portability 
25. Application can be built on and run under earlier Windows. 1 1 1 1 1   1 1 
26. Application can be built on and run under Windows 7. 1 1 1 1 1   1 1 
27. Application can be built on and run under Windows XP. 1 1 1 1 1   1 1 
28. Application can be built on and run under Windows Vista. 1 1 1 1 1   1 1 

Supportab
ility 

29. Software website has page describing how to get support. 0 0 0 0 1   0 0 
30. Software web site has search facility. 0 0 0 0 1   0 0 
31. Customer service is available locally. 1 1 1 1 1   1 1 
32. Customer service responds properly. 1 1 1 1 1   1 1 

Change 33. It is straightforward to modify software based on new needs. 0 0 0 0 1   0 0 
Sum 7 7 7 7 10   6 7 

Total Score 18 18 18 18 23   19 27 
Source: JICA Expert Team  
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Table 4.5  Current Use of Software at JM and the Needs 
Software brief evaluation Scoring out of 33 

Understandability  User  
documentation 

Installability Learnability Licensing Portability Supportability Changeability Total 

Shamel 2 0 8 1 1 4 2 0 18 
HR 2 0 8 1 1 4 2 0 18 
Rawat 2 0 8 1 1 4 2 0 18 
Archiving System 2 0 8 1 1 4 2 0 18 
ArcGIS 2 0 8 3 1 4 4 1 23 
Engineering  2 0 8 3 0 4 2 0 19 
Arts and Crafts program TBD TBD TBD TBD TBD TBD TBD TBD TBD 
DMAS 2 7 8 3 1 4 2 0 27 
Software General Status 
ALShamel databse software (ver. 
3.0.0.5) 

AlShamel the database software developed by Al- Israa company. This program contains solid waste and water customer accountants, mainly, with 
variety of functions that are not licensed yet. There is an annual support contract signed by the municipality. It is used since 2010. Every tool in 
which needs to be added costs more, so it is difficult for JM to take a decision to add tools. 

Etlak (HR) (ver. 2) Alshamel for HR (Etlak) software was developed by Al-Israa company in Palestine. This is a software related to employees inside the municipality 
since 2014. The software is mostly used for employee vacations, basic information, rates, years of services, and all issues relates to employees. 
Also, it has an annual support contract signed by municipality. 

AlShamel Payroll (ver. 1) Alshamel for payroll (Rawateb) software was developed by Al-Israa company. This financial software is connected to AlShamel database directly 
because they are from the same vendor and is used to calculate salary and all issues relates to it like premiums, rates, not paid vacations, all other 
issues. This program is being used by JM since 2014. 

ArcGIS 10.4.1 The software is licensed, the versions that we have are: 1- ArcGIS 10.4.1 Advanced for the server 2- One version 10.2 Advanced Desktop and 3- 
Three versions (Basic) for viewing. We also have the web application, this application eases the process of multi users on arcgis to create users on 
this web and give access for the staff to edit and enter the data that they are required to enter, also displays all the maps that we create and add to the 
service i.e. the master plan or cadastral plan. 

Archiving (ver. 1.1.0.0) It is designed by spark, which is partner with Al-Iraa company. JM has been using it from 2014 and used to archive all papers in municipality, 
Decisions of the Council, licenses, finance papers, all other municipality papers are scanned and saved to that software. 

Engineering  It is a small MS Access based program developed by JM for building licenses. It is not a powerful program and needs many corrections, or 
improvements. Perhaps, if such functions can be added to AlShamel, It would be more useful for JM to carry out the above activities.  

DMAS Developed by Itlaq company, since 2015, it is used for facilitating citizen works, introducing applications from applicants is easier, also saving 
time, and have softcopy as archive for all papers. 

Software Current Use Expansion needs 
HR ver. 2 1- Vacations. 2- Extra allowance. 3- 

Employee information 
Not complete yet. 

Rawateb ver. 1 1. Payroll                                                                                          Not complete yet. 
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Shamel ver. (3.0.0.5) 1. Water department.  
2- Solid waste department.             
3- Accounting department.              
4- Inquire about invoices.              
5- Expense and revenue accounting.                                      
6-Calculation of bank balances. 

The staff working on the Al-Shamil program reported that they want some training in the area of 
receivables (creditor and debtor) and how to include such information on the Shamil program and 
also need training in preparing budgets in the Shamil program. Also error messages appears 
sometimes i.e. user not found. The software is sometimes very slow in loading data. Customers of 
water department cannot be found by their neighborhood areas.  
With regard to the proposed amendments, 
1. Extending the number of characters in the box (general note of pledge) 
2. Add an icon (print) when information about the bonds of a certain person.                                                                                                         

ArcGIS 10.4.1 1- Establishing Maps for Engineering 
Department.                
2- Spatial Analyst for Service coverage of 
some facilities.           
3- Network Analyst for Road Network.                                         
4. Establishing the water, waste water and 
drainage systems.         
5. Establishing new cadastral plan.                                               
6. Installing all the building licenses as 
attachment for parcels. 

Add In Extensions, creating a system within ArcGIS for connecting the water system with the 
financial and billing sections in order to create a complete system for WWD. This system shall be 
used by the head of WWD, the head of water section, and the head of waste water section for 
entering data while the editing shall be limited to one person in order to avoid misleading data. The 
maintenance fee is not paid so it is needed for any updates and utilizing some other services. The 
ArcGIS server is not fully uses. Staff need basic and advance training in using GIS and be committed 
to utilize it in daily work such as water work. More GIS data needs to be collected and prepared. GIS 
should play important rule in decision makings by JM higher staff.  

Archiving System issued 1.1.0.0 1. Archive all papers in the municipality.                                
2. Scan all papers and print it.       
3. Inquire about a book issued or contained 
in the municipality 
4. Data entry and documentation. 

1. Extending the number of fields when the query by words. 
2. The monthly fees paid by the Municipality for maintenance services are not tangible. 
3. Upon request for an update or modification of the purposes and requirements of the work, the 
answer shall be found by the Company as a unified program for all municipalities 
4. Supervision and follow-up of the currency is required to merge the data of the Central Archive 
Program and the outgoing and incoming program 

Engineering Dept. program  Archive all license in Jenin also 
Notifications 

This program is made by a programmer called Tariq in the past, and it’s kind of Microsoft Access 
Program working on it Director of the Engineering Department, the Department of Planning and 
Building, the Secretary of the Organization and the Department of Studies in the Engineering 
Department, which was by a former employee and not a supplying company. 

Assets Program made by Al Israa A special program for the Covenant and 
assets belonging to Al Israa Company, has 
been recently downloaded and needs 
development 

1. Need to add more characters when inquiring about ordering supplies and need training on some 
components such as transferring assets from one employee's custody to the custody of another 
employee. 2. Describes procedures for transferring assets from one employee to another complex 
and need to be simplified. 3. Needs training on the definition and settings related to the barcode 
printer for the program as it is difficult process and when the fragmentation of any computer starts 
again.4. The water department should be using this software as well.                                                       

Arts and Crafts program Not complete yet. Not complete yet. 
DMAS Introducing applications for citizen. And 

following up from all departments related 
to the application. 

1. A Proposal to integrate the DMAS program with the comprehensive as an electronic service to 
contribute to facilitate the clearing mechanism. 
2. Extend the working hours approved by the Etlaq company and estimated at 25 credit hours to a 
larger amount of the same cost to complete the rest of the tracks that have to do with. 

Source: JICA Expert Team 
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4.2.2 Issues and Challenges 
 
The IT staff is very limited with mostly only one staff who is the most familiar with the software in JM 
and its status. The other few staff basically are desk staff and need to be more efficient when the main 
key IT person is away from the office. 
 
Some staff at other departments have no access to any software i.e. the store at the water department 
which has no access to the software to record its inventory.  
 
Table 4.6 shows issues noticed after observing the ICT status in JM.  
 

Table 4.6  Issues Relate to the Software Status at the Municipality 
Issues 

There is no maintenance management system or protocol. 
Except the basic software for payroll, HR, and customer database, the other software are mostly like a small 
programs that ex-IT staff developed for JM’s use, and are very limited. 
Not all functions of the existing licensed software are utilized by JM staff. 
There are some functional issues with the utilized modules of the software that need to be addressed i.e. issues 
with the print option, character typing, slow run, slow log in, error messages. 
Training for the extended functions are needed for the main software. 

Database needs to be extended for more effectively utilize the software. ArcGIS database needs to be updated 
and expanded in order to use its analysis tools for making more informed decisions 
More staff needs to be trained of ArcGIS and advance training is needed with those who are familiar with the 
basic tools. 
A system needs to be created within ArcGIS for connecting the water system with the financial and billing 
sections in order to create a complete system for WWD. This system shall be used by the head of WWD, the 
head of water section, and the head of waste water section for entering data while the editing shall be limited 
to one person in order to avoid misleading data. 
The maintenance fee is not paid for ArcGIS so it is needed for any updates and utilizing some other services.  

The ArcGIS server is not fully used. 
User documentation; Training manuals i.e. step-by-step instructions and examples of issues are not prepared 
for the JM’s software and every inquiry or questions needs to be addressed to the Al-Esra company for 
solutions which takes some few days. Except the ArcGIS, other locally built software has no online help or 
website helps. Only verbal instructions are provided by the JM’s IT staff for some basic troubleshooting. 

Understandability: Most of the software are not straightforward to understand the basic functions and thus not 
so to understand the software’s advanced functions. 
The software help is not available for most of them. 

Source: JICA Expert Team 
 
4.3 Customer Database Survey (CDS) 
 
4.3.1 CDS Purpose and Objectives 
 
A customer database survey was also planned for the PA1 area and started in December to enhance the 
existing customer database on the GIS system and also discover any missing data. The survey will be 
also conducted for the PA2 and PA3 areas to make sure that the customer database and the related GIS 
database are complete and updated.  
 
The main purpose of the survey is:  
To establish accurate customer database which can help WD in sufficient management of customer 
services including bill collections and NRW activities. 
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The objectives include: 
1) To update, revise, and correct the existing customer database in GIS and add missing data. 
2) To introduce building coding system* (customer and non-customer buildings) and add to the 
database.  
3) To link the building coding with the meter numbering system to be useful for updating the GIS 
database. 
 
4.3.2 Survey Plan, Phase, Schedule, Team, and Progress 
 
The survey includes two phases: 
Phase 1: Updating building shapefile on the GIS customer database. 
Phase 2: Updating building shapefile on the GIS customer database through door-to-door visits. 
 
Table 4.7 provides the details, survey team, the schedule, the workflow of each phase, and also the 
survey weekly progress as of the time of writing this report. 
 
Figure 4.5 also shows the outcomes of the CDS and the related action teams. As of the writing this 
report only one team (GIS team) is organized and has been updating the GIS database as the CDS 
progresses. Other teams must be organized as soon as possible and start working in parallel of the 
CDS findings and take the actions.  
 
It is a weekly survey activity. JET assists C/P in conducting the survey. As of the preparation of this 
report, the survey is going slower than it was expected due to lack of enough C/P staff and their 
availability. There is only one C/P staff (the meter reader of the PA1 area) that works on the field work 
and one from the GIS section that in charge of updating the survey data on the GIS.  
 

Table 4.7  CDS Plan, Schedule, and weekly Progress 

Customer Database Survey Plan, Phases, Schedule, Team Members, and 
Progress 
Purpose The accurate customer database can help WD in sufficient management of customer services including 

bill collections and NRW activities. 
Objectives (1) To update, revise, and correct the existing customer database in GIS and add missing data. 

(2) To introduce building coding system* (customer and non-customer buildings) and add to the 
database.  
(3) To link the building coding with the meter numbering system to be useful for updating the GIS 
database. 
 * The (draft) coding system consists of the following: 
(Building #/St.#/Customer #). (Still to be decided by Head of the WD) 

Target data Customer name, household status, building info, potential customers, connection status and illegal 
connections, non-customers, use of private networks, etc.  

Phase 1 
(preliminary) 

Updating building shapefile on the GIS customer database 

Workflow 
1.  Building owner’s name, building code number, building photo, and date of survey will be recorder 
on the Record of Customer Database Survey form. See the sample in end of this document. 
2.  Missing buildings will be observed and confirmed on the GIS shapefile. Their GPS points will be 
collected at the site. The building sketch & its coordinates will be also indicated on the form for GIS 
shapefile updates.  
3. Collected data will be sent to the JM’s GIS section, weekly, for updating the shapefile. 
4. The forms will be attached to each building polygon on the GIS shapefile. 
Survey team members 
1. Rashad Algorbyia, Senior Civil Engineer, Customer Service, JICA team (Assists C/P in GIS updating 
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& field work) 
2. Mohammad Azmoty, Customer Service, JICA team (Assists C/P in field work) 
3. Mahmood Ajjawe, Meter reader of the PA1 area, C/P (field work) 
4.  Khayriya Al Souki, Head of GIS section, C/P (GIs desk work) 
5.  Naoto Koike, Customer Service, JICA team (Assists C/P in field work) 
6.  Fatemeh Masouleh, Customer Service, JICA Expert (Assists C/P in desk work) 
Schedule: End of November to End of January (2 months) 
Total surveyed 
buildings by end of 
Phase 1 

New/updated buildings on the 
database 

Building shapefile 
updates 

Attachment of 
survey form to 
GIS  

835  31/804 Completed Completed 
Phase 2 
(main) 

Updates building and water meter shapefiles on the GIS customer database through door-to-door visits. 
Updates the customer database on the AlShamel system. 
Finds illegal connections, potential new customers, malfunctioned water meters, and leakages. 
 
Workflow 
1.  Building owner’s name, building code number, number of households and family, registration 
status in customer database, water meter number, route of house connection, utilized pipe material and 
diameter, XY coordinates of the water meter location and branched points XY, usage of private 
network, number and volume of water tanks, building photo, and date of survey will be recorder of the 
Record of Customer Database Survey form. 
2. Collected data will be sent to the GIS section, weekly, for updating the building and water meter 
shapefiles. 
3. The forms will be attached to each building polygon/point (customer data) on the GIS shapefile. 
Survey team members 10:00am- 1:00pm (daily excl. Thu.)                 Supervisor 
1- MR. Azmoty (Leader) 1- Mr. Rashad (Leader) Mr. Koike 
2- Mr. Jehad Al-Nazmi (water 
technician, WWD) 

2- Mr. Amjad Sadih (water 
technician, WWD) 

Mr. Abdl Hadi (WWD) 

3- Mr. Naser Gazal (PR) 3- Mohammad ALzoubi (PR) Mr. Koike 
4- Ms. Fayha (PR) 4- Ms. Fida Ryal (PR) Mr. Koike 
5- Ms. Kheria (GIS) 5- Ms. Kheria (GIS) Ms. Maosuleh 
6- Mr. Omar Faza (AlShamel 
update, WWD) 

6. Mr. Omar Faza (AlShamel 
update, WWD) 

Ms. Maosuleh 

Schedule: From mid-January 2018.  Progress report by week: 
Collected data January  February 

 (up to 
the 
29th) 

Week 1 
30-Jan up to 
5 feb 

Week 
2 

Week 
3 

Week 
4 

Total surveyed (shops)      
 Registered

(Customer) 
Total      
Visible 
problems 
in WM 
 

Illegal 
connection 

Not 
collecte
d 

    

Not horizontal Not 
collecte
d 

    

Unreadable Not 
collecte
d 

    

Unfirmed 
position 

Not 
collecte
d 

    

Other Not 
collecte
d 

    

Not-registe
red (Not 

Total      
Illegal connection      
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Source: JICA Expert Team 
* The mismatch between the total number of non-registered and the related categories is because some 
of the items were added to the survey form later in the month. 
 

customer) Gets water 
from 
neighbor 

WM      

Private 
well 

     

Other Not 
collecte
d 

    

Own private well      
Buys from vendor      
Other      

GIS Data entry: completed (a)/on-going (b), 
not started (c) 

a b    

Attachment of Survey Forms/WM photos: 
completed (a), ongoing (b), not started (c) 

c c    

Updates on AlShamel:  
completed (a), on-going (b), not started (c) 

c c    
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4.4 GIS Training Program 
 
(1) Background and purpose  
Jenin Municipality has its water and wastewater infrastructures mapped in GIS. The Municipality has 
a GIS section headed by an Engineer, but GIS is not used intensively in the Water & Wastewater 
Department. This is due mainly to lack of well trained staff and also access to GIS data on the server. 
Newly and the existing water and wastewater assets need to be mapped and continuedly updated to 
improve accuracy. For this, staff from the Department need to be trained and a working GIS system 
needs to be established.  
 
Some of the current staff of the department are familiar with basic GIS functions, however they need 
refreshing training programs. Such refreshing course will be conducted by the head of the GIS section 
in December and January to those staff who are interested and are recommended for such training. 
After the refreshing training by Jenin Municipality, the JICA project will provide this advance course. 
 
The purpose of this advance training course is: 
1) To gain advance GIS skills and learn use of advance GIS functions  
2) To explore a range of spatial and analytical techniques and their implementation in GIS software. 3. 
To apply different spatial techniques with the software and become familiar with the essential 
methodological and practical issues involved in spatial analysis and to find spatial solutions for the 
problems, 

3) Think spatially -as GIS is a spatial analysis software- and apply the learnings to the Department’s 
water work decisions and mapping, 

4) To learn importance of other set of data that could help the department make profound water related 
decisions, 

5) To be qualified for more advance level of GIS training when provided. 
 
The advance course will be using GIS software, the course-book’s sample data, also the Department’s 
water data. 

(2) Candidate trainees  
The advance GIS training is proposed to be for the group that has already passed the refreshing course 
provided by Jenin Municipality and knows basic GIS, and also to be able to commit to the program for 
11 weeks.  
The names of candidate trainees are shown in Table 4.8. 
 

Table 4.8  Candidate Trainees for Advance ArcGIS 
Candidate Trainees  Position 

1 Raghib Malhis  Director, Water & Wastewater Dept. Observer trainee  

2 Abd Al-Hadi Hamran Engineer / GIS – surveying section / 
Engineering Dept. 

Trainee 

3 Ramzi Ja’far Engineer, Water Section Trainee 
4 Khalid Abu A'beid Customer service section Trainee 

5 Other candidate(s) who successfully pass the refreshing course and approved by head of GIS section 
Source: JICA Expert Team 
 
(3) Training schedule 
The training duration will be 11 weeks, starting on February 1st, 2018. The training is planned to be 
organized as a self-paced based training to avoid any interfere with the trainees’ daily work duties. No 
training time or place would be set up. The trainees will use their own computers, or the computers 
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provided by the Project and the GIS software and will submit their training assignments by the weekly 
deadline via email to the Expert. The GIS Expert will provide all the instructions and will be available 
for any troubleshooting or questions. It will be a distance education program.  
 
(4) Facilities 
The Project (JICA Project) will provide a workstation. Also, GIS software with a 6 months license will 
be installed and used. The Project will also provide the trainees with GIS workbooks for exercises and 
weekly assignments.  

(5) Trainer 
The following expert from JICA sides will be the trainer. The C/P’s GIS specialist will also assist the 
trainees in technical troubleshooting when needed.  
1) Fatemeh Masouleh, Customer database and GIS expert, JICA side 
2) Kairia Souqia, Engineer GIS Dept., Jenin Municipality, Project C/P, Assistant trainer 

 

(6) Training’s workbook and GIS software 
Title of the workbook: 
GIS Tutorial 2: Spatial Analysis Workbook, Updated for ArcGIS 10.3.x  
The book will be purchased for each student by the Project and comes with a 6 months GIS 10.3.1 
software.  
 
(7) Other required software  
1) Operating System: Windows 2003/2008/7/8/8.1/10/Vista/XP    
2) Access to a computer that meets the ESRI Suggested Hardware Configuration for ArcGIS 10.3.1 
Desktop.  
3) Word processing package (MS Word) - needed for answers to assignments 
4) Spreadsheet package (MS Excel) – for reviewing dbf files 
5) Adobe Reader PDF Viewer to read assignments and course lectures - download for free at 
http://www.adobe.com/products/acrobat/readstep2.html 
6) Web browser- for access to course Web site and supplemental files 
7) 7ZIP – to compress multiple files and folders into a single file for uploading assignment solutions – 
download for free at http://www.7-zip.org/download.html.  There are plenty of other free zipping 
utilities as well.   
 
(8) Training method 
The course consists of 9 units of instruction and exercises, also a discussion board topic. Trainees must 
turn in the assignments as noted in the assignment area for each unit. There are two final projects as 
well to help trainees bring all of the components of what have learned in the course together. The 
Expert and trainees will be mostly in contact via email or in person if Expert is available in the 
department. The GIS assistant trainer will be also available in case of technical troubleshooting. 
 
There will be an assessment (measurement) of trainees’ achievement of outcomes. There will be 
scoring system in end of each learning unit, and also for the final projects. This will help to evaluate 
what trainees have learned in the GIS course. There will be no late submission of weekly assignments 
and trainees will lose the total score. 
 
(9) Awards for successful trainees 
1) Successful trainees who pass scores of 90-100% of the total course score will be awarded a prize 
(TBD). 
2) Successful trainees who pass scores of 70 to 100% of the total course score will be awarded a 
certificate of completion of the course by the Project/JICA. 
3) Trainees who pass scores of 69% or below will be provided with the option of re-taking the course. 
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(10) Scoring system 
1) 90-100% of the total course score = A 
2) 80-89% of the total course score = B 
3) 70-79% of the total course score = C 
4) 60-69% of the total course score = D 
5) 60% and below of the total course score = E 
 
4.5 Social Surveys 
 
4.5.1 Social Survey: PA1 Area 
 
(1) Survey plan 
This section of the report is prepared based on the findings from the social survey conducted for the 
Pilot Area 1. Figure 4.4 shows the PA1 survey area which was divided among 4 survey teams.  
 

 
Source: JICA Expert Team 

Figure 4.6  The PA1 Social Survey Area 
 

In addition to the basic information, the social survey collected information on:  
1) Customer satisfaction of JM’s water service,  
2) Willingness to pay in case of any increase of water tariff and,  
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3) Public’s opinion on PPWM if the Project decides to install PPWM. 
 
As seen in Table 4.9, the survey team consisted of 8 surveyors including two from the C/P.  
 
A total of 124 questionnaires were filled out in the PA 1 area, randomly, including 101 households and 
23 business establishments. Since the PA1 area is mostly residential and the number of businesses is 
small and mostly small shops, the survey results were tabulated as all respondents and not separated as 
households and businesses. However, the data was tabulated as connected customers and not 
connected customers because the connection status had an impact on the responses. Attachment 3 
includes the questionnaire form of this survey.  

 
Table 4.9  Team of the PA1 Social Survey 

 
Source: JICA Expert Team 
 
(2) Basic Characteristics of Water Status  
1) Respondents’ characteristics 
● Number of households per surveyed connected houses: mostly one HH per residential building. 
● Ownership: All connected or unconnected houses were owned.  

 

Survey Purpose  1st Survey Area  Number of Survey  

Social 

Survey 

To gather basic information and mainly 

to collect data on customer’s: 

1) Satisfaction with water services 

2) Willingness to pay 

3) Opinion on PPWM 

PA 1 area: approximately 550 

connected and about 70 unconnected 

(counted buildings without water 

meter on satellite imagery) 

124 surveys (20% of 

total buildings of 620) 

Samples, Survey Team, Schedule: 

124 surveys = 4 teams × 6-7 surveys per day × 5 days 

 Names Phone Number Survey Area 

Team 1  Mr. Abed Alrhman Fayez Moghrabi 0597052986  

 Ms. Salsabeel Hamdi  0595085154 

Team 2  Mr. Mohannad Mahmud Saadieh 0595557964  

 Ms. Baidaa Mohammad Stitia 0598012652 

 Mr. Mohammad Abdl-Aziz (JM Staff) 0599754460 

Team 3  Mr. Ahmad Al-Nakhala 0568704241  

 Ms.  Eman Fathe Alqassarwe  0598307980 

 Ms. Fayha Abdl-Khalegh (JM Staff) 0599970985 

Team 4  Ms. Hanaa Nathme Saabna 0599588216  

 Mr. Qais Zahalka 0598222461 

Start/End Target of the day 

Sun. 22 nd, October Full day: Preliminary training 

Mon. 23rd to Sat. 28th, October: 

9:00AM 

9:30AM-15:30PM 

15:30AM-16:00pm 

Field survey: 

Orientation of the day-Transport to the field 

Survey 6-7 properties 

Back to the office to submit the filled-out forms and discuss the day 

issues if any and plan for next day 
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● Connection status to water supply network: 86% of the respondents are connected (households 
and businesses). (Table 4.10) 

 
Table 4.10  Basic Information of the Surveyed Residents and Connection Status (PA1) 

Connected Residential Properties     (88 out of 124) 70% 
Ownership Own: 88 Rented: 0 
Gender Male: 38 Female: 50 
Number of HH 1HH: 49 2HH: 17 3HH: 19 4HH: 3 
Education Illiterate: 8  Elementary:24 Secondary:39 Post-Secondary:26 
Un-Connected Residential properties     (13 out of 124) 10%        
Ownership Own: 13 Rented: 0 
Gender Male:4 Female:9 
Number of HH 1HH: 11 2HH:1 3HH: 1 4HH:0 
Education Illiterate: 2 Elementary:1 Secondary:1 Post-Secondary:9 

Connected Business Properties (20 out of 124) 16% 
Ownership Own:13 Rented:7 
Gender Male: 13 Female :7 
Type of 
property 

Wedding hall (1), Hotel (1), Car company (1), Gas station 
(1), Kindergartens (2), Shops (3), Furniture shop (2), 
Factory (1), Wholesale market (1) 

Schools (3), Hair salon (2), 
Restaurants (2) 

Un-Connected Business Properties  (3 out of 124) 2.4% 
Ownership Own:1 Rented: 2 
Gender Male: 1 Female: 0 
Type of 
property 

Gift shop (1), and baby shop (1) Wholesale market (1) 

Source: JICA Expert Team 
 
2) Status of Water Access  
● Out of the 124 surveys, 108 (87%) are connected to the water network.  
● Water availability has no pattern and doesn’t show a concrete weekly or monthly schedule. 
● In the summer, water is available to most of the respondents only one day a week and mostly only 

for 4 to 12 hours. 
● The respondents have to purchase water to fulfill their needs. The water availability is unclear, 

and lack of schedule has cause some respondents not to be aware about the days/hours they have 
access to city water. The city water and purchased water is stored in the same tank and this is 
other reasons they don’t truly know when they JM water is available at their places.  

● The seasonal access is also another issue. In the summer more responded to have access to only a 
day per week while in winter more have access to 3-4 days a week. (Table 4.11) 

 
3) Amount and cost of purchasing water from private vendors 
● Half of the connected customers (108) still need to buy water for about 20m3 per month to meet 

their needs which costs them on average about 207NIS per month. When asked for other reasons 
they mentioned that the JM water is not clean and suitable to drink, it disconnects sometimes and 
not available continuously.  

● The unconnected residents (16 of the total 124) so buy water; about 20m3 per month to meet their 
needs which costs them on average about 190NIS per month. They have their own reasons not to 
be connected. Beside of lack of water network for their properties, other reasons for 
un-connection is that they get free water from the neighbors, they don’t want to deal with the 
Municipality, and that water tariff and connection are too expensive.  

● Interestingly, those who are connected to city water network buy same amount of water as the 
un-connected buy, on average. This could indicate that the water supplied to the area in general is 
not enough and both group have to turn to the vendors for their need of water. Further look at the 
total water supply at user level needs to be studied. (Table 4.12) 
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Table 4.11  Status of Access to the Municipality’s Water in the Surveyed Area (PA1) 

Connected to JM water network (107)* 87% 

Do you 
have access 
to JM water 
every day?  
 
 
 
* Note: 
One 
respondent 
is excluded 
for this 
question as 
he refused 
to answer.  

Winter 
 

Yes (6) 5.6% No (87) 81.3% 
 

1 day (27) 31% 
~3h 4-6h 7-12h 12-24h IDN 
(3) (9) (6) (9) (0) 

2 days (25) 28.7% 
~3h 4-6h 7-12h 12-24h IDN 
(3) (6) (5) (6) (5) 

3-4 days (30) 34.5% 
~3h 4-6h 7-12h 12-24h IDN 
(1) (2) (6) (19) (2) 

1 time/month (2) 2.6% 
~3h 4-6h 7-12h 12-24h IDN 
(1) (0) (1) (0) (0) 

2 times/month (3) 3.4% 
~3h 4-6h 7-12h 12-24h IDN 
(0) (1) (2) (0) (0) 

  

IDN (14) 
13.1% 

Summer 
 

Yes (5) 4.6% No (99) 92.5% 
 

1 day (47) 47.5% 
~3h 4-6h 7-12h 12-24h IDN 
(4) (11) (25) (7) (0) 

2 days (28) 28.3% 
~3h 4-6h 7-12h 12-24h IDN 
(4) (7) (8) (4) (5) 

3-4 days (9) 9.1% 
~3h 4-6h 7-12h 12-24h IDN 
(2) (1) (1) (5) (0) 

1 time/month (8) 8.1% 
~3h 4-6h 7-12h 12-24h IDN 
(3) (0) (3) (2) (0) 

2 times/month (5) 5% 
~3h 4-6h 7-12h 12-24h IDN 
(2) (2) (0) (0) (0) 

Some months (2) 2% 
~3h 4-6h 7-12h 12-24h IDN 
(0) (1) (0) (1) (0) 

  

IDN (3) 
2.8% 

Source: JICA Expert Team 
 

(3) Customer Satisfaction 
 
The 108 connected respondents were asked about their satisfaction of JM water service in past year if 
they used any of the service: New-application process, Meter reading by meter readers, Bill 
distribution every month, Payment method, Type of water meter, Meter installation, Meter 
re-connection/owner name change, Water availability in the pipes for your use, and Water quality.  

 
The survey found that the satisfaction order of the services from high to low is as follows. It should be 
mentioned that meter reconnection. owner name change, and new applications were not used by most 
of the respondents in past year. 

1) Bill distribution every month 92.6% 
2) Payment method 92.6% 
3) Meter reading by meter readers 86.1% 
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4) Meter installation 65% 
5) Type of water meter 72% 
6) Water quality 39% 
7) Water availability in the pipes for use 19.4% 
 

Table 4.12 Costs and Amount of Purchased Water from Private Vendors in the Surveyed Area 
(PA1) 

Connected to JM water network (108) 87.1%  

Do you 
still need 
to buy 
water from 
venders? 
If yes, 
how much 
is the cost 
and the 
volume?  

Yes (54)   50% No (54) 50% 

The reasons: 
1. JM water is not clean 
2. it disconnect sometimes 
3. not enough water from JM and it’s not supplied for a while 
4. the water is not suitable to drink  
 

Cost of Purchased Water Purchased Amount 

Purchase 
(a) 

Times /month 
(b) 

Cost per time 
NIS (c)  

Total cost NIS/m3 
(b)×(c) 
 

(a)  × (b) 

5 m³ 2.8 60 167.9 14 
12 m³ 2.18 113.125 246.6 26.16 
Other m³ 
 
 
 

0.0 0.0 0.0 0.0 
 
 

Avg. 2.13 86.6 207.25 20.08 
Un-Connected to JM water network (16) 12.4% 
Why aren’t 
you 
connected 
to JM 
water 
network 
and how 
much is the 
cost and 
volume of 
water you 
purchase? 

Reasons for not being connected: 
1. Water debt and free water from the neighbors  
2. No water through the area, and we don’t want to deal with the municipality  
3. water is too expensive, and connectivity is too expensive  

 

Cost of Purchased Water  
 

Purchased Amount 

Purchase 
(a) 

Times /month 
(b) 

Cost per time 
NIS (c)  

Total cost NIS/m3 
(b)×(c) 

(a)   × (b) 

5 m³ 2.75 48 132 13.75 
12 m³ 3 97 291 36 
Other m³ 
 
 
 

3 50 150 12 
Avg. 2.92 65 190 20.6 

Source: JICA Expert Team 
 

● 80% of the respondents are not satisfied with the water supply amount at their house. 
● They pointed that the water taste (30% of respondents), water smell (28% of respondents), water 

color (23% of respondents), and water particles of sand (45% of respondents) should be 
improved. 

● In general, when asked to rank the water service of JM from 1 to 5 (5 being the highest), over 
60% ranked only 1 and 2. (Table 4.13) 

● All the surveyed population (124) was asked about their requests on improved water services 
from the Jenin Municipality. The responses show that they mostly are looking for improved water 
pressure, expansion of water network, installation of water meters and connection by the 
municipality, quick response and fixation of complains, request 3 days of water availability, and 
increased amount of water by 2 times. More details are shown in the chart below. (Table 4.14) 
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Table 4.13  Customer Satisfaction Level among the Surveyed Population (PA1) 

Connected to JM water network (108) 87.1%
  

a. Are you satisfied with the current water service by Jenin Municipality for any of the followings ----if 
used in past year.                                                            
New-application process?  Yes (15) 14% No (14) 13% Didn’t use (79) 73% 
Meter reading by meter readers?  Yes (93) 86.1% No (10) 9.3% Didn’t use (5) 4.6% 
Bill distribution every month?  Yes (100) 92.6% No (3) 2.8% Didn’t use (5) 4.6% 
Payment method?  Yes (100) 92.6% No (3) 2.8% Didn’t use (5) 4.6% 
Type of water meter?  

Baylan: (37) 34.3 %  
Arad: (60) 55.6%  
IDK (11) 11.1% 

Baylan: Yes  
(28) 75.6%   

No  
(7) 19%    

IDK  
(2) 5.4% 

Arad: Yes (50) 
83.3%   

No (10) 16.7%     

Meter installation?  Yes  
(70) 65% 

No  
(15) 13.9% 

Didn’t use  
(23) 21.3% 

Meter re-connection, owner name 
change?  

Yes  
(20) 18.5% 

No  
(10) 9.3% 

Didn’t use  
(78) 72.2% 

Water availability in the pipes for your use? Yes  
(21) 19.4% 

No 
 (86) 79.6% 

Didn’t use  
(1) 1% 

Water quality improve   No 
problem 

Improve 
taste 

Remove 
smell 

Remove 
color 

Remove particles of 
sand 

(42) 39% (33) 30% (30) 28% (25) 23% (49) 45% 
What would do you rate performance of the current water 
supply service on a scale of 1 to 5 where 5 is the best and 1 is 
very poor?   

1 2 3 4 5 
(38) 
35% 

(23) 
21.3% 

(32) 
30% 

(9) 
8.2% 

(6) 
5.5% 

Source: JICA Expert Team 
 

Table 4.14  Requests for Improvements by Surveyed Population (PA1) 
All Respondents (124) 100% 
On water supply service  
a. Improve pressure of supplied water 

Yes (122) 98.4% No (2) 1.6% 

b. Days/hours of water availability 
(#/average hours) 

1 day (5) 4% 
~3h 4-6h 7-12h 12h 24 
(1) (0) (0) (3) (1) 

2 days (23) 18.8% 
~3h 4-6h 7-12h 12-24h 24 
(1) (7) (2) (6) (7) 

3 days (37) 30.1% 
~3h 4-6h 7-12h 12-24h 24 
(1) (4) (7) (15) (10) 

4 days (16) 13% 
~3h 4-6h 7-12h 12-24h 24 
(0) (8) (2) (5) (1) 

5 days (5) 4% 
~3h 4-6h 7-12h 12-24h 24 
(0) (4) (0) (0) (1) 

6 days (2) 1.6% 
~3h 4-6h 7-12h 12-24h 24 
(0) (0) (0) (1) (1) 

7 days 35 28.5% 
~3h 4-6h 7-12h 12-24h 24 
(3) (3) (0) (2) (27) 

 

c. Increase amount of current water 
availability  

1.5 times   2 times  3 times` More No Ans. 
(32) 25.8% (36) 29% (20) 16% (32) 25.8% (3) 2.4% 

d. Expand pipeline network coverage   Yes (121) 97.6% No (3) 2.4% Don’t matter (0) 0% 
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e. Municipality should install meters and 
connections   

Yes (116) 93.6% No (5) 4% Don’t matter (3) 2.4% 

f. Quick response/fixation to/of complaints   Yes (112) 90.3% No (11) 8.9% No Answer (1) 0.8% 
All Respondents (124) 100% 

On sewerage service  
• Fix blocked sewer/sewage  

Yes (103) 83.1% No (17) 13.7% No Answer (4) 3.2% 

• Quick response/fix/on complaints  Yes (101) 81.5% No (17) 13.7% No Answer (6) 4.8% 
• Expand sewer coverage  Yes (103) 83.1% No (17) 13.7% No Answer (4) 3.2% 
• Subsidize household connection    Yes (106) 85.5% No (14) 11.3% No Answer (4) 3.2% 
• Improve quality of treated wastewater  Yes (107) 86.3% No (13) 10.5% No Answer (4) 3.2% 

Source: JICA Expert Team 
 
(4) Willingness to Pay 
As seen in Table 4.15:  
● 83.3% of the connected surveyed population said that they pay their bills and 9.3% don’t pay and 

the rest pay sometimes.  
● 70% of the 124 surveyed people did not know about the amount of current water tariff fee.  
● When explained about the current tariff fee of Jenin Municipality and some other cities in 

Palestine, only half of them (50%) believed that it is a fair fee and mostly believed that it is still 
expensive.  

● If water services improved, over half of the respondents are willing to pay a little more 
(4.87NIS/m3 instead of the current 4.3NIS/m3). 

 
The 45.5% who are not willing to pay more have the following reasons for their opinion: 

1. It’s municipality responsibility.  
2. They have no enough money. 
3. It’s already so expensive.  
4. They don’t trust municipality.  
5. They are good by well water they purchase so no need to improve and pay more. 

 
Table 4.15  Willingness to Pay among the Surveyed Population (PA1) 

All Surveyed  (124) 100 % 
If connected, do you pay bill every 
month? Note: 108 are connected. 

Yes (90) 83.3% No (10) 9.3% Sometimes (8) 7.4% 

If connected or not, do you know how much is 
the water tariff rate by Jenin Municipality? 

Yes (36) 29.9% I don’t know (88) 70.1% 

If connected or not, what do you think about the 
water tariff in Jenin?  

Expensive Fair Cheap No opinion 
 (55) 44.3% (62) 50%  (2)1.6%  (5) 4.1% 

What do you think about the sewerage tariff in 
Jenin?  

Expensive Fair Cheap No opinion 
 (12) 9.6%  (76) 61.3%  (31) 25%  (5) 4.1% 

More/improved water service by JM, water 
network, STP and sewer network mean a 
healthier life and urban living environment. 
However, it also could mean an increase in the 
tariff rate due to the constructions, O&M expense 
recovery. Would you be willing to pay the rate for 
water/sewage tariff if increased?   

Yes  
(80) 64.5% 

No (44) 35.5% 
The reason:   
1. It’s municipality responsibility  
2. Not enough money 
3. So expensive  
4. We don’t trust municipality  
5. No, we are good be well water  

   • If Yes, how much would you be willing to 
pay more for water tariff or sewerage tariff? 

Water tariff: 4.87/m3 Sewerage tariff: 6.97/mo 

Which system of payment do you think is fair? 
(for water and/or sewage).   

Payment based on a fixed amount (10) 8% 
Payment based on a flat rate. (98) 79% 
Payment based on an increasing block tariff (16) 13% 

Source: JICA Expert Team 
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(5) Opinion on PPWM 
 
● From the total 124 respondents, 81 (65%) prefer PPWM and the rest don’t.  
● If JM takes a decision to install PPWM, slightly a higher number of residents accept PPWM 

(67%). This means an obligatory PPWM will not make a difference in the Public’s acceptance of 
PPWM. 

● The reasons for accepting PPWM were: 
1. Customer pays regularly  
2. To get water every day without cutting. 
3. This system is better. 
4. Easier for customers and municipal. 
5. More accurate and depends on how much people consume.  

● Reasons for not accepting were: 
1. Not enough money to charge regularly. 
2. It cost more money. 
3. Don’t trust municipality. 
4. We are paying cash so no need for this system. 
5. This WM read more than consuming.  
6. Not suitable for poor people. (Table 4.16) 

 
Table 4.16  Respondents Opinions on PPWM among Surveyed Population (PA1) 

Do you prefer PPWM? 
 

Yes (81) 65.3. %  No (43.) 34.7% 
Owner  
Yes (80) 

Tenant 
Yes (1)  

Owner  
Yes (42) 

Tenant 
Yes (1) 

If JM takes a decision to 
install PPWM, do you 
accept? 

Yes (83) 66.9. %  No (41) 33.1% 
Owner  
Yes (82) 

Tenant 
Yes (1)  

Owner  
Yes (40) 

Tenant 
Yes (1)  

Reasons: 
 

Accepting Rejecting 
1. Customer pays regularly  
2.Makes customer periodic 
3. To get water every day without cutting. 
4. This system is better. 
5. Easier for customers and municipal. 
More accurate and depends on how much people 
consume. 

1. Not enough money to charge regularly. 
2. It cost more money. 
3.Don’t trust municipality. 
4. We are paying cash so no need for this 
system. 
5. This WM read more than consuming.  
6. Not suitable for poor people.  

Source: JICA Expert Team 
 

Perhaps the best way to reach out for PR activities are through Facebook/social media, phone, SMS, 
and also door-to-door visit as these were ranked 2 and 3 out of 5, respectively, when asked about ways 
to reach out for PR. ( 
 
Table 4.17) 
 

Table 4.17  Best Way of Reaching Out for PR Activities in the Surveyed Area (PA1) 

What are the best ways to 
communicate with you 
about the City’s future 
projects for water/sewage 
system improvement? 
Rank the following list 
from 1 to 5, with 1 being 
most effective, and 5 
being least effective. 

( 3 ) SMS 
 

( 4 )  
Newspapers   

( 2 ) City Facebook 
/Website 

( 5 ) Radio 

( 5 ) Email (5) By mail 
 

( 4 ) Neighborhood 
meetings   

( 4 ) TV 
 

( 3 ) Phone 
 

( 3 ) In person 
at door   

( 4 ) Public meetings 
at City hall 
 

(  ) Other 
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Source: JICA Expert Team 
 
4.5.2 Social Survey: City-wide 
 
(1) Survey plan 
This section of the report is prepared based on the findings from the social survey conducted for the all 
city. In addition to the basic information, the social survey collected information on:  
 
1) Customer satisfaction of JM’s water service 
2) Willingness to pay in case of any increase of water tariff and,  
3) Public’s opinion on PPWM if the Project decides to install PPWM. 
 
A total of 100 questionnaire were filled out in the selected areas, randomly, including 82 households 
and 18 business establishments. Since the all city area is mostly residential and the number of 
businesses is small and mostly small shops, the survey results were tabulated as all respondents and 
not separated as households and businesses. However, the data was tabulated as connected customers 
and not connected customers because the connection status had an impact on the responses.  
 
Figure 4.5 shows the survey area. As seen, it was divided to 9 areas which covered the city from 
different socio-economic and also topographic area including the refugee camp. 
 
The survey areas also included the city center with mostly small-scale shops and businesses. The 
survey team consisted of 3 teams with a total of 9 members whom two were from the C/P. (Table 
4.18).  
 
The questionnaire form for this survey was the same as the form and questions of the PA1 social 
survey. 
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Source: JICA Expert Team 

Figure 4.7  Study Area of the City-wide Social Survey 
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Table 4.18  Team of the City-wide Social Survey 

 
Source: JICA Expert Team 
 
(2) Basic Characteristics of Water Status 
1) Respondents’ characteristics 
● Number of households per surveyed connected houses: mostly one HH per residential building. 
● Ownership: 77% connected or unconnected houses were owned.  
● Connection status to water supply network: 91% of the respondents are connected (households 

and businesses). (Table 4.19) 
 

Table 4.19  Basic Information of the Surveyed Residents and Connection Status (City-wide) 
Connected Residential Properties     (75 out of 100) 75% 
Ownership Own: 71 Rented: 4 
Gender Male: 32 Female: 43 
Number of HH 1HH: 36 2HH: 23 3HH: 14 4HH: 2 
Education Illiterate: 8  Elementary:24 Secondary:39 Post-Secondary:26 
Un-Connected Residential properties     (7 out of 100) 7%        
Ownership Own: 6 Rented: 1 
Gender Male:0 Female:7 

 

Survey Purpose  All-city Social Survey Number of Survey  

All-city 

social 

Survey 

To gather basic information and mainly 

to collect data on overall customer’s: 

1) Satisfaction with water services 

2) Willingness to pay 

3) Opinion on PPWM 

Area: All city 80 surveys (total is 100 and 20 

already done from PA1 area, so only 

80 would be collected) 

Samples, Survey Team, Schedule: 

80 surveys = 3 teams × 9 surveys per day × 3 days 

 Names Phone Number Survey Area 

Team 1 
 

Ms. Hanaa Nathme Saabna 0599588216 Area 2 (day 1) 

Area 3 (day 2) 

Area 8 and 9 

(day 3) 
 

Ms. Salsabeel Hamdi  0595085154 

 
Mr. Mohammad Abdl-Aziz (PR Staff) 0599754460 

Team 2 
 

Mr. Mohannad Mahmud Saadieh 0595557964 Area 4 (day 1)  

Area 5 (day 2 

and 3)  
Ms. Baidaa Mohammad Stitia 0598012652 

Team 3 
 

Mr. Ahmad Al-Nakhala 0568704241 Area 6 (day 1) 

Area 7 (day 2) 

Area 8 and 9 

(day 3) 

 
Ms.  Eman Fathe Alqassarwe  0598307980 

 
Ms. Fayha Abdl-Khalegh (JM Staff) 0599970985 

Start/End Target of the day 

The 7th, 8th, and 11th of Nov. 

 

8:30AM 

9:30AM-15:00PM 

15:15AM-16:00pm 

 

Come to the office; Orientation of the day, survey area maps, transport 

to the field 

Survey 9 properties, then back to the office to submit the filled-out 

forms 

Discuss the day issues if any and plan for next day 
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Number of HH 1HH: 7 2HH:0 3HH: 0 4HH:0 
Education Illiterate: 1 Elementary:1 Secondary:2 Post-Secondary:3 

Connected Business Properties (16 out of 100) 16% 
Ownership Own:7 Rented:9 
Type of property Electric Shop (1), Bucher (1), 

Grocery Shop (1) 
Restaurant (3), Bucher (1), Bakery (1), Pharmacy (1), 
Fish Market (1), Grocery Shop (1), Electric Shop (1) 

Un-Connected Business Properties  (2 out1 of 100) 2% 
Ownership Own:2 Rented: 0 
Type of property Bakery Shop (1) Hair Salon (1) 
Source: JICA Expert Team 
 
2) Status of Water Access  
● Out of the 100 surveys, 91 (91%) are connected to the water network.  
● Water availability has no pattern and doesn’t show a concrete weekly or monthly schedule. 
● In the summer, water is available to most of the respondents only one day a week and mostly only 

for up to 12 hours. 
● The respondents have to purchase water to fulfill their needs. The water availability is unclear, 

and lack of schedule has cause some respondents not to be aware about the days/hours they have 
access to city water. The city water and purchased water is stored in the same tank and this is 
other reasons they don’t truly know when they JM water is available at their places.  

● The seasonal access is also another issue. In the summer more responded to have access to only a 
day per week while in winter more have access to 2-3 days a week. (Table 4.20) 

 

Table 4.20  Status of Access to the Municipality’s Water in the Surveyed Area (City-wide) 

Connected to JM water network (91 out of 100) 91% 

Do you have 
access to JM 
water every 
day? * Note: 
One 
respondent is 
excluded for 
this question 
as he refused 
to answer.  

Winter 
 

Yes (4) 4.4% No (82) 90.1% 
 

1 day (26) 31.7% 
~3h 4-6h 7-12h 12-24h IDN 

(6) (3) (5) (6) (6) 
2 days (20) 24.4% 

~3h 4-6h 7-12h 12-24h IDN 

(1) (3) (7) (7) (2) 
3-4 days (16) 19.5% 

~3h 4-6h 7-12h 12-24h IDN 

(2) (1) (5) (7) (1) 
1 time/month (0) 0% 

~3h 4-6h 7-12h 12-24h IDN 

(0) (0) (0) (0) (0) 
2 times/month (5) 6% 

~3h 4-6h 7-12h 12-24h IDN 

(0) (1) (3) (0) (1) 
 

IDK (15) 18.3% 
 

IDN  
(5) 5.5 % 

Summer 
 

Yes (3) 3.3% No (86) 94.5% 
 

1 day (53) 61.4% 
~3h 4-6h 7-12h 12-24h IDN 

(7) (8) (27) (6) (5) 
2 days (11) 13.3% 

~3h 4-6h 7-12h 12-24h IDN 

(0) (3) (5) (2) (1) 
3-4 days (8) 9.2% 

~3h 4-6h 7-12h 12-24h IDN 

IDN  
(2) 2.2% 
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(1) (0) (3) (4) (0) 
1 time/month (8) 9.2% 

~3h 4-6h 7-12h 12-24h IDN 

(4) (1) (1) (0) (2) 
2 times/month (6) 6.9% 

~3h 4-6h 7-12h 12-24h IDN 
(1) (0) (4) (0) (1) 

IDK (0)  
 

Source: JICA Expert Team 
 
3) Amount and cost of purchasing water from private vendors 
● 61.5% of the connected customers (91) still need to buy water for about average of 24.05m3 per 

month to meet their needs which costs them on average about 238.05NIS per month. When asked 
for other reasons they mentioned that the JM water is not always available, and disconnects 
sometimes, and they need water for daily. 

● The unconnected residents (9 of the total 100) so buy water; about 7.7m3 per month to meet their 
needs which costs them on average about 70.4NIS per month. They have their own reasons not to 
be connected. They seem to be good with this situation and that area is not supplied by JM water 
enough. And also, the JM cuts water. 

● Those who are not connected to the city water network buy even less water from the vendors. The 
reason could be because they are business establishments (a bakery shop), or have their own 
water well or get water from neighbors. (Table 4.21) 

 
Table 4.21  Average Monthly Cost and Amount of Purchased Water from Private Vendors in 

the Surveyed Area (City-wide)  

Connected to JM water network (91) 91%  
Do you 
still need 
to buy 
water from 
venders? 
If yes, 
how much 
is the cost 
and the 
volume?  

Yes (56)   61.5% No (35) 38.5% 

The reasons: 
1. No water available from the JM. 
2. No water. 
3. Sometimes disconnects for a while. 
4. We need water daily. 
 

Water Cost Water Use 
Purchase 

(a) 
Times /month 

(b) 
Cost per time NIS 

(c)  
Total cost NIS/m3 

(b) × (c) 
 

(a)   × (b) 

5 m³ 3.18 54.06 171.56 15.93 
12 m³ 4.46 105 451.15 53.53 
3 m³ 
 
 
 

2.25 26.25 57.5 6.75 
4 m3 5 54 272 20 
Avg. 3.72 59.82 238.05 24.05 

Un-Connected to JM water network (9) 9% 
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Why aren’t 
you 
connected 
to JM 
water 
network 
and how 
much is the 
cost and 
volume of 
water you 
purchase? 

Reasons for not being connected: 
1. We are good with this situation 
2. This area is not supplied by JM water. 
3. The Municipality cuts the water. 
 

Water Cost 
 

Water Use 
Purchase 

(a) 
Times per month 

(b) 
Cost each time NIS 

(c)  
Total cost NIS/m3 

(b) × (c) 
 

(a)   × (b) 

5 m³ 1 
 

50 NIS 
 

50 NIS 
 

5 m³ 
 12 m³ 1.66 

 
100 NIS 

 
166.66 NIS 

 
20 m³ 

 …. m³ 
 
 
 

2 
 
 

32.5 NIS 
 

65 NIS 
 

6 m³ 
 
 
 

Avg. 1.1 
 

45.6 NIS 
 

70.4 NIS 
 

7.7 m³ 
 

Source: JICA Expert Team 
 
(3) Customer Satisfaction 
The 91 connected respondents were asked about their satisfaction of JM water service in past year if 
they used any of the service: New-application process, Meter reading by meter readers, Bill 
distribution every month, Payment method, Type of water meter, Meter installation, Meter 
re-connection/owner name change, Water availability in the pipes for your use, and Water quality.  
 
The survey found that the satisfaction order of the services from high to low is as follows. It should be 
mentioned that meter reconnection. owner name change, and new applications were not used by most 
of the respondents in past year. 

1) Payment method 97.8% 
2) Bill distribution every month 95.6% 
3) Meter reading by meter readers 94.5% 
4) Meter installation 91.2% 
5) Type of water meter 84.6% 
6) Water quality 38.5% 
7) Water availability in the pipes for use 35.2% 

 
Over 60% of the respondents are not satisfied with the water supply amount at their house. (Table 
4.22) 
 

Table 4.22  Customer Satisfaction Level among the Surveyed Population (City-wide) 

Connected to JM water network (91) 91%  
a. Are you satisfied with the current water service by Jenin Municipality for any of the followings ----if 
used in past year.                                                            
New-application process?  Yes (7) 7.7% No (6) 6.6% Didn’t use (78) 85.7% 
Meter reading by meter readers?  Yes (86) 94.5% No (5) 5.5% Didn’t use (0) 0% 
Bill distribution every month?  Yes (87) 95.6% No (3) 3.3% Didn’t use (1) 1.1% 
Payment method?  Yes (89) 97.8% No (2) 2.2% Didn’t use (0) 0% 
Type of water meter?  

Baylan: (27) 29.7% 
Arad: (59) 64.8% 
IDK (5) 5.5% 

Baylan: Yes (24) 88.8% No (3) 11.2% 

Arad: Yes (53) 89.83% No (6)11% 

Meter installation?  Yes (83) 91.2% No (6) 6.6% Didn’t use (2) 2.2% 

Meter re-connection, owner name 
change?  

Yes (14) 
15.4%% 

No (3) 3.3% Didn’t use (74) 81.3% 

Water availability in the pipes for your use? Yes (32) 35.2% No (59) 64.8% 
Water quality No 

problem 
Improve 
taste 

Remove 
smell 

Remove 
color 

Remove particles of sand 
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improve   (35) 38.5% (19) 21% (14) 15.4% (14) 15.4% (42) 46.2% 
What would do you rate performance of the 
current water supply service on a scale of 1 
to 5 where 5 is the best and 1 is very poor?   

1 2 3 4 5 
(23) 
25.5% 

(26) 28.7% (28) 30.7% (11) 12% (3) 3.3% 

Source: JICA Expert Team 
 
● They pointed that the water taste (21% of respondents), water smell (15.4% of respondents), 

water color (15.4% of respondents), and water particles of sand (46.2% of respondents) should be 
improved. 

● In general, when asked to rank the water service of JM from 1 to 5 (5 being the highest), over 
54.2% ranked only 1 and 2.  

● All the surveyed population (100) was asked about their requests on improved water services 
from the Jenin Municipality. The responses show that they mostly are looking for improved water 
pressure, expansion of water network, installation of water meters and connection by the 
municipality, quick response and fixation of complains, request 3 days of water availability, and 
increased amount of water by 1.5 times. More details are shown in the chart below. (Table 4.23) 

 
Table 4.23  Requests for Improvements by Surveyed Population (City-wide) 

All Respondents (100) 100% 
On water supply service  
a. Improve pressure of supplied water 

Yes (89) 95.6% No (4) 4.4% 

b. Days/hours of water availability 
(#/average hours) 

1 day (2) 2.2% 
~3h 4-6h 7-12h 12h 24 
(2) (0) (0) (0) (0) 

2 days (23) 25.8% 
~3h 4-6h 7-12h 12-24h 24 
(1) (3) (14) (0) (5) 

3 days (24) 27% 
~3h 4-6h 7-12h 12-24h 24 
(1) (1) (15) (0) (7) 

4 days (9) 10.1% 
~3h 4-6h 7-12h 12-24h 24 
(0) (0) (1) (7) (1) 

5 days (3) 3.4% 
~3h 4-6h 7-12h 12-24h 24 
(0) (0) (0) (2) (1) 

6 days (0) 0% 
~3h 4-6h 7-12h 12-24h 24 
(0) (0) (0) (0) (0) 

7 days 28 31.5% 
~3h 4-6h 7-12h 12-24h 24 
(1) (0) (0) (1) (26) 

 

c. Increase amount of current water 
availability  

1.5 times   2 times  3 times` More No Ans. 
(42)  

46.1% 
(20)  
22% 

(6)  
6.6% 

(23) 
 25.3% 

(42)  
46.1% 

d. Expand pipeline network coverage   Yes (90) 98.9% No (1) 1.1% Yes (90) 98.9% 
e. Municipality should install meters and 
connections   

Yes (89) 97.8% No (2) 2.2% Yes (89) 97.8% 

f. Quick response/fixation to/of complaints   Yes (89) 97.8% No (2) 2.2% Yes (89) 97.8% 
All Respondents (100) 100% 

On sewerage service  
• Fix blocked sewer/sewage  

Yes (95) 95% No (3) 3% No opinion (2) 2% 

• Quick response/fix/on complaints  Yes (68) 68% No (28) 28% No opinion (4) 4% 
• Expand sewer coverage  Yes (96) 96% No (2) 2% No opinion (2) 2% 
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• Subsidize household connection    Yes (97) 97% No (1) 1% No opinion (2) 2% 
• Improve quality of treated wastewater  Yes (94) 94% No (1) 1% No opinion (5) 5% 

Source: JICA Expert Team 
 
(4) Willingness to Pay 
● 82% of the 100 surveyed people did not know about the amount of current water tariff fee.  
● When explained about the current tariff fee of Jenin Municipality and some other cities in 

Palestine, only half of them (60%) believed that it is a fair fee and 34% believed that it is still 
expensive.  

● If water services improved, half of the respondents are willing to pay a little more (4.98NIS/m3 
instead of the current 4.3NIS/m3). (Table 4.24) 

● The other half who are not willing to pay more have the following reasons for their opinion: 
1. Financial status is bad. 
2. Its Municipality responsibility. 
3. No need. 
4. To get better services. 
5. We already pay a lot for the JM. 

 
Table 4.24  Willingness to Pay among the Surveyed Population (City-wide) 

All Surveyed  (100) 100 % 
If connected or not, do you know how much the 
water tariff rate is by Jenin Municipality? 

Yes (18) 18% I don’t know (82) 82% 

If connected or not, what do you think about the 
water tariff in Jenin?  

Expensive Fair Cheap No opinion 
 (36) 36% (52) 52%  (8) 8%  (4) 4% 

What do you think about the sewerage tariff in 
Jenin?  

Expensive Fair Cheap No opinion 
 (7) 7%  (59) 59%  (29) 29%  (5) 5% 

More/improved water service by JM, water 
network, STP and sewer network mean a 
healthier life and urban living environment. 
However, it also could mean an increase in the 
tariff rate due to the constructions, O&M expense 
recovery. Would you be willing to pay the rate for 
water/sewage tariff if increased?   

Yes (50) 50% No (50) 50% 
The reason:  
1. Financial status is bad. 
2. Its Municipality responsibility. 
3. No need. 
4. To get better services. 
5. We already pay a lot for the JM. 

   • If Yes, how much would you be willing to 
pay more for water tariff or sewerage tariff? 

Water tariff 
4.98NIS/m3 

Sewerage tariff 
10.78NIS/mo 

Which system of payment do you think is fair? 
(for water and/or sewage).   

Payment based on a fixed amount (7) 7% 
Payment based on a flat rate. (82) 82% 
Payment based on an increasing block tariff (11) 11% 

Source: JICA Expert Team 
 
(5) Opinion on PPWM 
● From the total 100 respondents, 56 prefer PPWM and the rest don’t.  
● If JM takes a decision to install PPWM, slightly a higher number of residents accept PPWM (61). 

This means an obligatory PPWM will not make a difference in the Publius’s acceptance of 
PPWM. 

● The reasons for accepting PPWM were: 
1. Customer pays regularly  
2.Makes customer periodic 
3. To get water every day without cutting. 
4. This system is better. 
5. Easier for customers and municipal. 
6. More accurate and depends on how much people consume. 
7. We don’t pay attention for bills every month. 
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8. Water will be available always. 
9. More accurate and depends on how much people consume. 
10. Better control consumption  

● Reasons for not accepting were: 
1. Not enough money to charge regularly. 
2. It cost more money. 
3.Don’t trust municipality. 
4. We are paying cash so no need for this system. 
5. This WM read more than consuming.  
6. Not suitable for poor people.  
7. More difficult system. 
8. Lack of money. 
9. Paying every month is better, and the financial status is bad. 
10. Too much commitment. 
11. This WM read more than consuming. 
12. Not suitable for poor people. 

● Perhaps the best way to reach out for PR activities are through Facebook/social media, phone, 
SMS, and also door-to-door visit as these were ranked 3o0r 2 out of 5 (Table 4.25 and Table 4.26) 

 
Table 4.25  Respondents Opinions on PPWM (City-wide) 

Do you prefer PPWM? Yes (56) 56%  No (44.) 44% 
If JM takes a decision to 
install PPWM, would you 
accept? 

Yes (61) 61%  No (39) 4% 

Reasons: 
 

Accepting Rejecting 
1. Customer pays regularly  
2.Makes customer periodic 
3. To get water every day without cutting. 
4. This system is better. 
5. Easier for customers and municipal. 
6. More accurate and depends on how 
much people consume. 
7. We don’t pay attention for bills every 
month. 
8. Water will be available always. 
9. More accurate and depends on how 
much people consume. 
10. Better control consumption 

1. Not enough money to charge regularly. 
2. It cost more money. 
3.Don’t trust municipality. 
4. We are paying cash so no need for this system. 
5. This WM read more than consuming.  
6. Not suitable for poor people.  
7. More difficult system. 
8. Lack of money. 
9. Paying every month is better, and the financial 
status is bad. 
10. Too much commitment. 
11. This WM read more than consuming. 
12. Not suitable for poor people. 

Source: JICA Expert Team 
 
Table 4.26  Best Ways of Reaching Out for PR Activities According to the Surveyed Population 

(City-wide) 

What are the best ways to 
communicate with you 
about the City’s future 
projects for water/sewage 
system improvement? 
Rank the following list 
from 1 to 5, with 1 being 
most effective, and 5 
being least effective. 

(3) SMS 
 

(5)  
Newspapers   

(2.5) City Facebook 
/Website 

(5) Radio 

(5) Email (5) By mail 
 

(4) Neighborhood 
meetings  

(5) TV 
 

(3) Phone 
 

(3.5) In person 
at door   

(5) Public meetings at 
City hall 
 

(5) Other 
 

Source: JICA Expert Team 
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4.5.4 Comparison of PA1 and City-wide Surveys Results 
 
Figures 4.6 through 4.10 show comparison of the major findings of the PA1 and the city-wide area 
social survey results. In general, there was no major difference among the two survey results.  
 

 
Source: JICA Expert Team 

Figure 4.8  Customer Service Satisfaction in PA1 and City-wide Surveyed Areas 
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Source: JICA Expert Team 
Figure 4.9  Requests for Improved Water Services in PA1 and City-wide Surveyed Areas 
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Source: JICA Expert Team 

Figure 4.10  Opinion on Current Water Tariff in PA1 and City-wide Surveyed Areas 
 

 

Source: JICA Expert Team 
Figure 4.11  Willingness to Pay in PA1 and City-wide Surveyed Areas 
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Source: JICA Expert Team 

Figure 4.12  Opinion on PPWM in PA1 and City-wide Surveyed Areas 
 
4.5.5 Social Survey: PPWM Satisfaction of Current Users in Other Water Authorities 
 
(1) Survey plan 
This section of the report is prepared based on the findings from the social survey conducted for the 
current users of PPWM.  
 
The purpose was to learn their opinions and experiences on using PPWM, any challenges or issues 
that could help the Project on any decisions on PPWM. 
 
Attachment 5 presents the social survey form. A total of 20 questionnaires were filled out randomly, 
including: 
West Jenin JSC (9 questionnaires) 
JSC- Tubas (3 questionnaires) 
Aqraba village (3 questionnaires) 
Nablus city (5 questionnaires) 
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The study team included two members including one from the JET/local staff, one from the C/P staff, 
and one from the surveyed authorities.  
 
To review the condition of the PPWM project history and the current status in the above surveyed 
authorities, refer to 5.4. 
 
(2) Basic findings; before and after PPWM 
1. Access to water before and after PPWM has increased both in winter and summer. 
2. Access to water has increased by number of days in both seasons compared with the pre-PPWM; 
mostly now have water 5-6 days with PPWM. 
3. Water consumption decreased after PPWM. 
4. Mostly moved to PPWM due to the project requirements. (Figure 4.13 through Figure 4.16) 
 

 
Source: JICA Expert Team 

Figure 4.13  Access to Water by Season Before and After PPWM 
 

CHAPTER 2.   
Source: JICA Expert Team 

Figure 4.14  Access to Water by Days Before and After PPWM 
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Source: JICA Expert Team 

Figure 4.15  Water Consumption Before and After PPWM 
 

CHAPTER 3.   
Source: JICA Expert Team 

Figure 4.16  Reasons to Replace Mechanical Water Meter to PPWM 
 
(3) Satisfactions 
In general, as seen in Figure 4.17, the users are highly satisfied with the PPWM and recommend to 
others. The reasons for their satisfaction are that the  
1. The charge center for PPWM card is close and within 0-1km for most of them. Distance to the 
charge center has a high impact of the satisfaction.  
2. Most of users charge once a month and it is more convenient to them. 
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Source: JICA Expert Team 

Figure 4.17  Satisfaction of PPWM among the Surveyed Users 
 
(4) Other 
1. The followings changed since they use PPWM: 
Have saved money. 
Have saved water. 
Have more water available. 
Water quality is better. 
Water quantity is more accurate and cheaper. 
 
2. There are, however, some issues with the PPWM screen language, the need to have the card to read 
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the screen, and also no signals of warnings. 
3. Only 10% of the respondents received training on how to use the PPWM. 
4. 65% are satisfied with the brand of PPWM they are using. 
5. Mostly charge up to 100NIS per month. 
 
4.6 Baseline and End-line Assessment (Summary of the Findings) 
 
Table 2.27 is a summary of the overall assessment of the current status at the Customer Service 
Section of the water department and also the PR department. This table has been prepared to record 
the summary status of the Before and After assessment. It is planned that the table to be completed for 
current status in the PA2 and PA3 areas as well as the Project next year. In the end of the Project, the 
improved status will be recorded in the same table for all three PA areas for evaluation of the progress.  
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Table 2.27 Assessment of the Current Status (baseline) at the Customer Service Section of the WWD 
Assessment Related to Bill Collection Base line Assessment End line Assessment Note 

1 Bill collection rate % 
 

PA1 PA2 PA3 Avg. City PA1 PA2 PA3 Avg City  
61 % % % 39.3 % % % % …%  

2 Number of subscribers 601 … … … 10,220 … … … … …  
3 Water use per customer in m3/month  9m3 m3 m3 m3 13m3 m3 m3 m3 m3 m3  
4 Water pressure ? ….. ….. ….. ? ….. ….. ….. ….. …..  
5 Number of available days of water No fixed days/hours (unclear) No fixed days/hours (unclear)  
6 Customer satisfaction (through survey data) PA1  PA2 PA3 Avg. City PA1  PA2 PA3 Avg City  

 Bill delivery % 92.6 % % % 95.6 % % .% % %  
Payment method% 92.6 % % % 97.8 % % % % %  
Meter reading by meter % 86.1 % % % 94.5 % % % % %  
Meter installation % 65 % % % 91.2 % % % % %  
Satisfied with type of water meter% 72 % % % 84.6 % % % % %  
Water quality % 39 % % % 38.5 % % % % %  
Water availability % 19.4 % % % 35.2 % % % % %  
Meter re-connection/owner change % 18.5 % % % 15.44 % % % % %  
New-application process % 14 % % % 7.7 % % % % %  

7 Public awareness strategy/plan Yes/Some extend/No Yes/Some extend/No  
Public awareness 
activities 

Facebook/Social media Yes/Some extend/No Yes/Some extend/No  
Public meetings Yes/Some extend/No Yes/Some extend/No  
Others Yes/Some extend/No Yes/Some extend/No  
Specific staff in charge Yes/Some extend/No Yes/Some extend/No  

8 Customer 
complain 

Average number of response days 3-7 days depends on the matter days  
Customer complain form exists Yes/Some extend/No Yes/Some extend/No  
Results of investigation is recorded Yes/Some extend/No Yes/Some extend/No  
Name of investigator is recorded/date Yes/Some extend/No Yes/Some extend/No  
Action procedure is clear Yes/Some extend/No Yes/Some extend/No  

9 Customer opinion on water tariff (thro survey data) PA1 PA2 PA3 Avg. City PA1 PA2 PA3 Avg City  
 Expensive % 44.3 % % % 36 % % % % %  

Fair % 50 % % % 52 % % % % %  
Cheap % 1.6 % % % 8 % % % % %  
No opinion % 4.1 % % % 4 % % % % %  

10 Customer’s willingness to pay (throu survey date) 64.5 % % % 50 % % % % %  
11 Accept PPWM (through survey data)) 65 % % % 56 % % % % %  
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12 Operation
al status 

Sufficient number of meter readers Yes/No Yes/No  
Sufficient number of bill collectors Yes/No  Yes/No  
Smooth monthly operation of reading & collection Yes/Some Issues/No Yes/Some Issues/No  
Clear 
operation
al 
procedure 
(workflo
w) 

New customer registration Yes/Needs Improvement/No Yes/Needs Improvement/No  
Meter reading Yes/Needs Improvement/No Yes/Needs Improvement/No  
Billing  Yes/Needs Improvement/No Yes/Needs Improvement/No  
Customer complains Yes/Needs Improvement/No Yes/Needs Improvement/No  
Meter ownership transfer Yes/Needs Improvement/No Yes/Needs Improvement/No  
Absent customers Yes/Needs Improvement/No Yes/Needs Improvement/No  
Reconnection/disconnection Yes/Needs Improvement/No Yes/Needs Improvement/No  
Illegal Connection Yes/Needs Improvement/No Yes/Needs Improvement/No  
Water meter relocation Yes/Needs Improvement/No Yes/Needs Improvement/No  
Meter temporary stop Yes/Needs Improvement/No Yes/Needs Improvement/No  
PPWM Yes/No Yes/No  

13 Prepares financial reports Yes/Some tables/No Yes/Some tables/No  
14 CS 

software 
status 
(AlShamme
l) 

Working customer service software Yes/Some Issues/No Yes/Some Issues/No  
Enough knowledge of software use Yes/Some Issues/No Yes/Some Issues/No  
Use of GIS Yes/Some Uses/No Yes/Some Issues/No  
Needs GIS training Yes/No Yes/No  
Integration of GIS and CS software Yes/No Yes/No  
Computer knowledge and MS office Yes/No Yes/No  
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CHAPTER 5. PREPAID WATER METER STUDY 
 
5.1 Introduction 
 
The prepaid customer meters (PPWM) has been first introduced in JSC-JWV in the governorate of 
Jenin, which is one of the best successful cases. Now many municipalities and JSCs such as Tubas, 
Nablus, Aquraba, Bethlehem and Hebron have introduced PPWM.  
 
5.2 Outline of Prepaid Water Meter Study 
 
The following items on prepaid water meter (PPWM) are covered in this chapter.  
● Type of Flow Meter for PPWM System 
● Existing PPWM system in other water supply utilities 
● Social survey on PPWM 
● Workshop for strategy of introduction of PPWM based on study results of existing PPWM system 
● Lesson learned, issues and challenges on PPWM 
● Next steps 
 
5.3 Type of Flow Meter for PPWM System 
 
5.3.1 Comparison of flow meter 
 
There are three types of flow meters for PPWM: velocity (impeller), volumetric and ultrasonic. The 
following table compares these flow meters. Prices of three types are not much difference. Ultrasonic 
is technically the best. However, the issues on ultrasonic meter are: no ultrasonic introduction in 
Palestine in the actual water supply conditions and possible air bubbles in water, in which ultrasonic 
cannot count water flow. 
 

Table 5.1  Comparison between Three Types of Flow Meter for PPWM 

Type Velocity (impeller) Volumetric Ultrasonic 
Advantage • Maintenance is simple. • Does not count air. 

• Can be installed in any 
position. 

• Ultrasonic meters do not 
measure air  

• Minimum flow is small 
• High sensitivity even at 

low flow. 
• No moving parts and 

probably long life with 
good accuracy. 

• Low pressure loss. 
• Does not count air. 

Disadvantage • Count air in intermittent 
supply. 

• Installed in horizontal 
position only. 

• Mechanical parts can be 
damaged, making frequent 
accuracy testing necessary. 

• Prone to wear in silty 
water, resulting in loss of 
accuracy and frequent need 
for replacement. 

• Short service life. 
• Some head loss possible. 
• Low flow rata is 

insensible. 

• With silty water (particles) 
and calcification, meter 
does not work accurately.  

• Low flow rata is insensible  

• There may be air-water 
mix in intermittent supply, 
and ultrasonic do not 
measure water as long as 
the water contains air 
bubbles.  

• No experience in actual 
conditions  

• (Experiment for accuracy 
under different situation of 
water supply using test 
meter bench has been 
planned for early Feb). 
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Type Velocity (impeller) Volumetric Ultrasonic 
Life time • In general, 7 years or more 

and depend on raw water 
quality.  

• In general, 7 years or more 
and depend on raw water 
quality. 

• In general, 7 years or more 
and depend on raw water 
quality. Life type of 
electrical parts is also 7 
year or more.  

• The battery life is more 
than 5 years depends on 
the frequency of charges. It 
is easily exchangeable.  

Comments  • Additional strainer to 
remove particles is 
required. But is causes 
frequent choking of filter. 

• Need to check water 
quality in Jenin. 

 

Experience • Many but they ae getting 
older since they are 
installed long time ago 

• Decreasing installation due 
to air problem 

• Many 
• Increasing installation  

• No experience in real 
conditions 

• It is installed by testing 
purpose only in JSC-JWV. 

Unit price 
(sample only) 

• Around 130 USD • Around 140 USD • Around 150 USD 

Preliminary 
Evaluation 

• Poor 
• Air problem is prevailing 

so that it introduction of 
the meter is not preferable.  

• Fair 
• Particle problems should 

be solved. 

• Good technical 
performance 

• No experience in actual 
conditions.  

• Measurement in air bubble 
in water is uncertain. 

 
5.3.2 Water supply conditions in Jenin to be considered in selecting flow meter 
 
To select type or class of water meter to be adopted in Palestine, very low flow rate of water supply to 
household and particles in water/calcification shall be considered.  
 
(1) Very low flow rate 
● All houses in Jenin have rooftop tanks. They are fitted with float valves. When water is used in 

the house water level in the tank decreases only slightly after tank is filled. So the float valve also 
opens very slightly and very small flow is passed to the tank from supply line. 

● Due to this, significant quantity of water flows to rooftop tanks at very low flow rate. 
● Velocity type meters have higher starting flow rate (Q1), so they cannot measure the low flow. 

This low flow passes unregistered in these meters. It also counts air in intermittent supply.  
● Low flow problem in Jenin increases in winter because the supply duration increases from one or 

two days per week to several days per week due to lower water demand. Some areas even get 
continuous supply in winter.  

● Volumetric meters are better than velocity meters for measuring low flow 
 
(2) Particles in water 
● All water sources of Jenin are ground water (which usually contains sand particles) and since it is 

supplied without any sedimentation 
● According to the social survey, 46.2% of the samples complain about removal of particles of sand. 

Therefore, there are particles of sand in supplied water.  
● Volumetric meters get stuck by sand particles or dirt in water. 
 
(3) Calcification in meter 
● Groundwater contains much mineral and causes calcification in intermittent supply because water 
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containing minerals is evaporated during no water supply period, which may cause calcification 
in water meter. Counting of volumetric meter is affected by calcification, which may cause faster 
counting than actual flow.  

 
5.3.3 Testing of ultrasonic type 
 
(1) Hearing from JSC-JWV 
 
JICA experts discussed with JSC-JWV and get feedback on the suitable type of customer meters in 
Jenin from JSC’s experience and testing of ultrasonic type PPWM at a residence.  
 
A small experiment in which an ultrasonic meter has been installed in series with existing velocity 
type meter has been made. As a result, for a duration of about 2 months in summer the velocity meter 
showed 63 m3 while the ultrasonic meter showed 97 m3. Comparing with velocity and volumetric 
meters, ultrasonic meter can reduce NRW by about 28% and 15%, respectively.  
 
JSC will purchase 1,000 ultrasonic prepaid meters soon. The budget will be procured by the fund of 
Ministry of Local Government. It took 5 years for the approval process.  
 
Regarding the strategy of implementation, JSC’s suggestions are: 
a. To provide the meters for free as an incentive to the customers, 
b. To improve the services and supply duration together with the introduction of PPWM so that the 

customers will have the feeling that introduction of PPWM is for overall system improvement 
and for their benefit.  

 
(2) Meter test bench experiment 
1) Objective  
To observe whether the measurement of ultrasonic type water meters is affected by water bubbles in 
water. 
 
2) Observation 

1) Visited site was at Ajja. Water test bench located at the service center of Technical Company 
for Electrical Engineering was used for test. 

2) 20 mm Elektromed brand ultrasonic type PPWM was tested. 
3) Initially, volumetric type (R=200), multijet velocity type (R=80) and the ultrasonic type 

(R=250) were tested together in series. 
4) The test bench used pumping system, so there were a lot of air bubbles in water in the 

beginning of test. 
5) While the volumetric and velocity type registered flow from the beginning, the ultrasonic 

type did not register any flow until the water with air bubbles was finished. The result was 
that ultrasonic meter measured only about 50 L while the test bench recorded about 70 L. In 
the same time the volumetric showed 71.1 L and multijet recorded 63.1 L. 

6) When the ultrasonic meter was tested after stabilizing the flow (no air bubbles in water) its 
accuracy was good. Results of the 4 tests are summarized below. 

 
Table 5.2  Test results of various flow meter types by tect bench 

Test condition Test bench 
reading (L) 

Multijet 
velocity (L) 

Volumetric 
(L) 

Ultrasonic 
(L) 

Air bubble not finished. Arrangement was 
Volumetric > Velocity > Ultrasonic 70.5 

63.1 
Error 
(-10.5%) 

71.1 
(0.85%) 

50.0 
(-29.1%) 

Arrangement changed Volumetric > 
Velocity > Ultrasonic 
air bubble not appearing 

70.8 70.0 
(-1.13%) 

71.3  
(0.71%) 

69.68 
(-1.58%) 
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Ultrasonic alone, no air bubble 70.4   67.78 
(-3.72%) 

Ultrasonic alone, no air bubble 70.5   70.97 
(0.66%) 

 
(3) Further study 
1) After the experiment in Ajja, JICA Experts feel the experiment for ultrasonic meter could not 

completely give a reliable result on air bubble in water and it needs further experiment and pilot 
test in the actual conditions in Jenin to demonstrate the effectiveness of ultrasonic meter.  

2) In addition, meter accuracy test of the existing water meters using portable test bench as sample 
survey will be required to understand how accurate are the existing meters.  
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5.4 Existing PPWM system in Specific Towns in Palestine 
 
5.4.1 Study outlines 
 
The site observation tour by the Counterparts and JICA Experts was carried out to understand existing 
PPWM system in following towns in Palestine. Two methods of studies for this purpose were 
employed: interview to the persons concerned with PPWM management based on the check list and 
interview survey to sampled PPWM users. 
⚫ JSC-JWV 
⚫ Nablus Municipality 
⚫ JSC-Tubas 
⚫ Aqraba Municipality  
 
The study items are as follows: 
a. Organization 
b. Background 
c. Fund Source 
d. Classification of introduction of PPWM (new and/or replacement) 
e. Start of PPWM 
f. After and before introduction of PPWM and project 

- Water supply conditions 
- NRW 
- Bill collection efficiency 
- Revenue 

g. Water sources & supply condition 
h. Nos. of customer 
i. Nos. of PPWM customer 
j. Regular meters 
k. Meter owner and location 
l. Type of PPWM introduced and warranty/maintenance contract 
m. House connection 
n. Public awareness campaign 
o. Water tariff and debt recovery 
p. Payment method (Vending station) 
q. Meter problems 
r. Illegal use and penalty 
s. Operation and maintenance 
t. Social case 
u. Challenge encountered and encountering 
v. Reason for success 
w. Recommendations for PPWM introduction strategy 
 
5.4.2 Study results of interview survey to the persons concerned with PPWM management 
 
(1) Comparison of result of the study for 4 towns 
 
The comparison of result of the study for 4 towns is given in Attachment 6 and the summary is shown 
in the table below.  
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Table 5.3  Summary of comparison of result of the study for 4 towns 

Items JSC-JWV JSC-Tubas Nablus Municipality Aqraba Municipality 
1. Classification of 

introduction of PPWM 

Replacement New installation and 
replacement 

Replacement in small number 
of meters 

New installation 

2. Change of water supply 

conditions after PPWM 

From 1 day/week to 24/7 hours 
with infra development 

24/7days with infra 
development 

Not changed 
Intermittent supply 
One day in every 5 days 

Before, by tanker. After project, 
normally, 24/7 days 

3. NRW 40 % to 13%~16% Not measured Not measured Only minor leakage after 
PPWM 

4. Bill collection efficiency 

5. Revenue 

40% to 100% Tamoon: 95% (after PPWM) 
Before PPWM, 50% 

Recovered 304,038 NIS of 
4,086,308 NIS debts 

100% (after PPWM) 
Before PPWM, 60% 

6. Nos. of customer 6,040 8,800 40,000 2,000 
7. Nos. of PPWM customer 6,000 (99.3%) 7,000 (79.5%) 1,450 (3.6%) 2,000 (100%) 
8. Regular meters 40 (0.7%) 1,800 (20.5%) 38,550 (96.4%) None 
9. Meter owner and 

location 

Owned by JSC, installed at 
private or public premises 

Owned by JSC, installed at 
entrance or outside 

Owned by customer Owned by customer 

10. Type of PPWM 

introduced and 

warranty/maintenance 

contract 

Mechanical 
10 years guarantee  
with 6 USD/meter/year 

Volumetric and Mechanical 
1 year warranty 
No maintenance contract 

Mechanical 
Satoco 
3 years free maintenance 
Baylon  
1 year free maintenance 

Volumetric  
5 year free maintenance 

11. House connection Installed by JSC Installed by JSC - Installed by municipality 
12. Public awareness 

campaign 

Not conducted  Public meeting, relevant 
institution meeting 

Awareness message on the bill Public meeting 

13. Payment method 

(Vending station) 

11 stations, 14 supermarkets 6 stations, 1 station at municipality 1 station at municipality 

14. Meter problems Working well with only 1% 
deficiency, inaccurate meter 
counting by calcification 

Software issues. They want to 
use SDK system, which use any 
PPWM brand. 

Over-registration by air 
problem 

Over-registration by air 
problem 

15. Illegal use and penalty Thief detection function with 
penalty 

Consumed amount is checked 
to find illegal connection. if it 
is found, PPWM is installed 

Penalty No penalty because no illegal 
connection 



 

 

5-7 

Report on Baseline Survey 
Project for Strengthening the C

apacity of W
ater Service M

anagem
ent in Jenin M

unicipality 
16. Operation and 

maintenance 

Meter checked every 6 months Meter readers involve in 
technical works 
(multi-functioned) 

 
Monthly consumption check 
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(2) Success factors and recommendations for PPWM introduction  
In the study, following success factors for PPWM introduction were explained by the towns.  

• Free meter replacement cost for customer 
• 24/7 water supply service 
• 24 hour water supply 
• Affordable quality water 
• 24 hour customer service 
• Good and responsive customer service 
• Earn trust from customer by good communication 

 
The followings are the recommendations for PPWM introduction made by the towns.  

• PPWM strategy should focus on water supply improvement but not revenue increase 
• Volumetric or ultrasonic PPWM are recommended because of its high accuracy 
• Pilot project and make a success story  
• Improvement cycle:  

1. New resource development 
2. Storage capacity expansion 
3. Main line improvement 
4. Install PPWM 
5. Illegal use control 
6. Rehabilitation  
7. NRW control  
8. Expansion 

• Start introducing PPWM with influential people. i.e. Mayor, JSC manager, member of council, 
board member, employees.   

• Cancel old network and replace with new network 
 
5.4.3 Result of interview survey to sampled PPWM users 
 
(1) Survey samples  
Interview survey to sampled PPWM users was implemented with following samples.  

• JSC-JWV (9 questionnaires) 
• JSC- Tubas (3 questionnaires) 
• Aqraba village (3 questionnaires) 
• Nablus city (5 questionnaires) 

 
(2) Access to water before and after PPWM 
The results on access to water before and after PPWM are below and shown in the figures below.  
● The access to water has increased both in winter and summer.  
● The access to water increases by number of days in both seasons; mostly have water 5-6 days 

with PPWM. (Reduce of water consumption by customer increase more water pressure and 
increase the access.)  

● Note: In all cases except of Nablus, an infrastructure improving project to improve water supply 
networks was accompanied with introduction of PPWM, which increases supply hours too.    

● Water consumption decreased after PPWM. (The customers became more conscious to consume 
water as they have to pay when they need water.) 

● Mostly moved to PPWM due to the project requirements. 
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Figure 5.1  Access to water before and after PPWM 

 
(3) Satisfaction of PPWM 
As shown in the figures below, in general, the users are highly satisfied with the PPWM system and 
recommend to others.  
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Figure 5.2  Satisfaction Level for PPWM 

 
(4) Other findings on PPWM 
⚫ The following things changed since they have used PPWM: 

➢ Saved money, saved water, have more water available, water quality is better, water 
quantity is more accurate, and is cheaper. 

⚫ There are, however, some issues with the PPWM screen language, the need to have the card to 
read the screen, and also no signals of warnings. 

⚫ Only 10% of the respondents received training on how to use the PPWM. 
⚫ 65% are satisfied with the brand of PPWM they are using. 
⚫ Mostly charge up to 100NIS per month.  
 
5.5 Social survey on PPWM in pilot area 1 and whole city 
 
This section is summary of the result of social survey on PPWM in pilot area 1 and whole city, 
discussed in the chapter 4. 
 
5.5.1 Opinion on PPWM in pilot area 1 
 
The result of the social survey on opinion of PPWM in pilot area 1 is summarized as follows.  

• 65% of samples prefer PPWM and the rest don’t.  
• If Jenin municipality takes a decision to install PPWM, slightly a higher number of residents 

accept PPWM (67%).  
• The reasons for accepting PPWM were: 

1. Customer pays regularly  
2. Makes customer periodic 
3. To get water every day without cutting. 
4. This system is better. 
5. Easier for customers and municipal. 
6. More accurate and depends on how much people consume.  

• Reasons for not accepting were: 
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1. Not enough money to charge regularly. 
2. It cost more money. 
3. Don’t trust municipality. 
4. We are paying cash so no need for this system. 
5. This water meter reads more than consuming.  
6. Not suitable for poor people. 

 
5.5.2 Opinion on PPWM in whole city 
 
The results of the social survey on opinion of PPWM in pilot are in whole city is summarized as 
follows. 

• 56 % prefer PPWM and the rest don’t.  
• If Jenin municipality takes a decision to install PPWM, slightly a higher number of residents 

accept PPWM (61%). This means an obligatory PPWM will not make a difference in the 
public acceptance of PPWM. 

• The reasons for accepting PPWM were: 
1. Customer pays regularly  
2. Makes customer periodic 
3. To get water every day without cutting. 
4. This system is better. 
5. Easier for customers and municipal. 
6. More accurate and depends on how much people consume. 
7. We don’t pay attention for bills every month. 
8. Water will be available always. 
9. More accurate and depends on how much people consume. 
10. Better control consumption  

• Reasons for not accepting were: 
1. Not enough money to charge regularly. 
2. It cost more money. 
3. Don’t trust municipality. 
4. We are paying cash so no need for this system. 
5. This water meter read more than consuming.  
6. Not suitable for poor people.  
7. More difficult system. 
8. Lack of money. 
9. Paying every month is better, and the financial status is bad. 
10. Too much commitment. 
11. This WM read more than consuming. 
12. Not suitable for poor people. 

 
5.6 Workshop for strategy of introduction of PPWM 
 
To share the results of PPWM study and obtain the opinion of the counterparts, a workshop was held 
with the managers of Water Section and Customer Service Section. The followings are summary of 
opinions of the managers after they understand results of the study.  
 
(1) Success Factors: 

According to priority: 
1- Improvement of water resources, network, water supply conditions, water quality. 
2- Good service, trust, good management. 
3- Social situation (public awareness, tools to communicate) 
3- Implementation by Pilot Area (make a success story)  
3- Willing to change (of customers) 
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(2) Meter: 

⚫ Ownership: customer 
⚫ Location: Outside house, entrance 
⚫ Type: the municipality selects the type and specification for customer 
⚫ Maintenance fee: 6.2 NIS for maintenance per month same as current 

 
(3) Strategy to introduce: 

⚫ Installing PPWM for new building and high rise houses (apartment) 
⚫ Make deal with the customer debts and deal to schedule the debts 
⚫ Commercial customer is mandate to install the prepaid meter. (Probably, the willing to accept 

PPWM is higher than domestic customers) 
⚫ Rental building to be prepaid meters in order the owner grantees that all renters pay all the 

money. 
⚫ The replacement to the customer should be free as a motivation 
⚫ Installing prepaid meters is optional for customers who are out of PAs. 

 
(4) Water tariff and debt recovery: 

⚫ Water tariff: Exiting water tariff is losing and doesn't cover the O&M costs. The tariff will be 
increased. This decision should be discussed with municipal council for approval.  

⚫ Reduce maintenance and operation costs: Head of Water Section suggests reducing it by 5%, 
or go to minimum consumption, even if it needs to be based on calculations.  

⚫ Motivation charge: free consumption of 3-5 m3 when charge for the first time. 
⚫ Debit recovery: It will be not mentioned when PPWM introduce and decided it later after 

introduction. The percentage of discount from the charging amount and legal agreement is 
required. If he paid (1/3) of the amount of debt, the remaining is to be scheduled.   

 
(5) Requirement of municipality: 
1) Customer Service Section  

⚫ To create meters maintenance division (5 technicians to be hired to work on defect meters, 
broken meters, meters with higher consumption rate) 

⚫ Equipment: Car for 24 hours work.  
⚫ Collection division: 7 meter readers for the existing system. Separate readers from collectors.  
⚫ Customer contract to be modified. 

 
2) Water Section     

⚫ Increase the number of technicians and their qualities for maintenance, illegal connections  
⚫ Equipment required for leakage 
⚫ Materials required for repair (pipes, clamps) 

 
(6) Required public awareness: 

⚫ Prepare a good strategy for public relation (PR) as a whole.  
⚫ Activate public relation in water division linking customer service, with complains division, 

with public service center in order to make the correction action as soon as possible.  
⚫ The need for creating materials for PR in different subjects 

- Social media, paid face book advertisements, publish the advertisements in other most 
popular face book pages and new technology.  

- SMS mobile system. 
- Making films and slogan/ logo.  

⚫ Slogan (PR contents):   
- Benefits of using  prepaid meters 
- Reduce your debit 
- Save water 
- Wise management of water use 
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- Continuous  supply of water 
- Save water for other areas 
- Scheduling water supply table 
- Religion side 
- Understanding of accurate consumption (accurate meter) 

 
5.7 Lessons learned, Issues and challenges on PPWM 
 
The issues and challenges on introduction of PPWM are summarized as follows.  
 
(1) Type of meters. 
In Palestine, problems on water meters are air count, particles in water, and very low flow rate incense 
by water meter. Ultrasonic flow meter may solve these technical problems. However, no ultrasonic has 
been introduced in Palestine so that the operation performance is not sure in the actual water supply 
conditions, especially in intermittent supply. In intermittent supply, air bubbles may be contained in 
water. Ultrasonic cannot count such air bubble. It is not sure how long water bubbles continue after 
start of water supply. It is recommended that experiment in actual water supply condition in Jenin shall 
be made before introducing ultrasonic meter. Ultrasonic meter can be introduced in Jenin if the 
performance of ultrasonic meter is confirmed by the experiment. Experiment plan should be prepared. 
Before the results of experiment, volumetric type is suitable for PPWM at this stage. The experiment 
can be implemented together with PPWM in PA1.   
 
(2) Success factors 
PPWM should be succeeded once PPWM is introduced in Jenin. The following are success factors and 
the introduction project shall meet these factors. 

• Free meter replacement cost for customer 
• 24/7 water supply service 
• 24 hour water supply 
• Affordable quality water 
• 24 hour customer service 
• Good and responsive customer service 
• Earn trust from customer by good communication 

 
(3) Improvement of water supply conditions 
In the success factors, 24/7 water supply service and 24 hour water supply is not possible to achieve 
without an infrastructure improvement project. However, the water supply conditions may be 
improved from the existing conditions with existing infrastructure if water distribution management is 
improved. In this project, water distribution management in the pilot areas shall be improved for 
improvement of water supply conditions at first. The water quality is checked again and the results 
should be informed to the residents to obtain the confidence through public awareness activities.  
 
(4) Improvement of service 
According to the social survey, the customers do not satisfy with water supply service of Jenin 
Municipality. If Jenin municipality obtains the trust of customers, the acceptance of PPWM becomes 
easier. To obtain the trust, Jenin municipality shall improve their service of water supply at the time of 
introduction of PPWM, especially in the pilot area at first. For this purpose, capacity of operation and 
maintenance of water supply system in Jenin municipality should be strengthened forming teams to 
tackle NRW and manage PPWM system and the water supply service in general should be improved. 
 
(5) Willingness to accept introduction of PPWM 
According to the social survey, willingness to accept PPWM is 67 % and 61% in pilot area and in 
whole city. Therefore, PPWM can be installed to 61 % of the customers without difficulty. However, 
the strategy to install water meter to the remaining 39 % of the customers should be developed.  
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5.8 Next steps 
 
(1) Financial sustainability  

• Cost burden (Customer and Municipality/utility) 
• Required total cost 
• Fund raising for future replacement/repair 
• Maintenance cost 

 
(2) Social sustainability (results of social survey) 

• Willing to accept of PPWM in PA1 
• Willing to accept of PPWM in entire city 
• Result of social survey on existing PPWM customers 

 
(3) Technical sustainability 

• Technical specification of meters, way of installation, operation and maintenance, software, 
and operational setup to ensure quick response to repair and replace, illegal connection 

 
(4) Political will and backup 

• What kind process is required to acquire political backup 
 
(5) Feasible strategy to install/replace meters 

• Recommendations by study tour 
 
Simultaneously, an action plan of introduction of PPWM should be prepared. The contents of plan are 
as follow.  

1. Comparison of PPWM with Mechanical meter and selection of PPWM 
2. Set up purpose of introduction of PPWM in Pilot Areas 

• Improvement of water supply conditions in target area 
3. Benefits and costs (advantages and disadvantage)  

• Customers 
• Municipality  

4. Selection of meter system  
• Type  
• Owner 
• Replacement policy 
• Maintenance policy 
• Required options of meter function 
• Software and vending machine 
• Operation and maintenance  

5. Water tariff and meter maintenance fee (e.g. discount or not) 
6. Strategy of introduction  

• by customer type and by existing/new customers 
• schedule to introduction 

7. Strategy of public awareness campaign 
8. Strategy of extension after Pilot Areas 
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CHAPTER 6. ORGANIZATION AND HUMAN RESOURCE 
MANAGEMENT 

 
6.1 Organizations Structure of Jenin Municipality 
 
(1) Organization Structure 
The organogram of the Jenin Municipality (JM) as of December 2017 is shown in Figure 6.1, which 
was prepared by the Expert Team and includes the pictures of the heads of departments /units /sections 
/divisions for visualization and the breakdown of staff number according to job titles. The JM (the 
Quality Unit as the chief working member) started the revision of the organogram for the FY 2018 in 
line with the commencement of the Project, and the Expert Team has given advice and 
recommendations and assisted the Quality Unit in developing the new organogram and getting its 
approval from the Mayor and the Municipal Council. The advised points are as follows: 
 
- For the Water and Wastewater Department, to abolish the Pumps &Wells Division (since 2015 the 
operation and maintenance of main pumps and wells has been outsourced); to rename the Project 
Management Section as the Studies &Planning Section; to create the Wastewater Treatment Plant 
Section; 
- For the Engineering Department, to rename the Agriculture Section as Building Section; to rename 
the GIS Section as Surveying Section; to create the GIS Division under the Surveying Section; 
- For the Public Services and Collection Unit, to separate the Public Service Center as an independent 
unit and put it under the direct control of the Municipality Director. 
- For the Administration Department, to create the Central Archiving Division under the Service and 
Archiving (Diwan) Section. 
 
The structural requirements from the “Related Regulations of the Local Authority No. 7 for 2009” and 
the status of the JM are compared in Table 6.1. The current organogram does not satisfy the 
requirements in some points e.g. No. 8 (maximum number of units) and Nos. 14 &15 (minimum staff 
in a section/division), which shall be corrected as soon as possible. 
 

Table 6.1  Structural Requirements and Status of Current Organogram 
Status 

(Jenin Municipality) 
Regulations for  

Local Body Class I 
Factors No

. 
Department Department Organizational title for administrative 

first level 
1 

Yes  
(Municipality Director) 

Yes Position of "Executive Manager" 2 

5 
(1. Mayor; 2. Municipality 
Director; 3. Director of 
Department; 4. Head of Section; 
5. Head of Division) 

5 Upper limit for the number of 
administrative levels from the 
position of head to the lowest 
supervisory level (Division Head) 

3 

6 
(number of departments) 

8 Maximum number of organizational 
units in the first executive 
management level of the Manager or 
the Mayor 

4 

2-5 6 Maximum number of sections per 
department  

5 

0-3 3 Maximum number of divisions per 
section 

6 

2 
(Quality Unit &Legal Unit) 

2 Upper limit for the number of units 
associated with the Mayor and 
oversees its work directly 

7 

3 2 Maximum number of units associated 8 
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Status 
(Jenin Municipality) 

Regulations for  
Local Body Class I 

Factors No
. 

(Investment &Development Unit, 
IT &Programming Unit and 
Public Services &Collection Unit) 

with Municipality Director and 
supervises its work directly 

0 
(only Secretary) 

2 Upper limit for number of Assistants 
of Municipality Director 

9 

66% 
(except Financial Dep. and 
Administration Dep. among 6 
deps.) 

At least 60% Percentage of organized units for 
main processes in local body (core 
business) 

10 

34% 
(Financial Dep. and 
Administration Dep.) 

At most 40% Percentage of organized units 
supporting operations in local body 
(business support) 

11 

 At least 70% Percentage of employees in main 
processes  

12 

14+1 
(Financial Dep.) 

7+1 Minimal staff in the department 13 

+10 3+1 Minimal staff in the section 14 
1+0 1+1 Minimal staff in the division  15 

Yes 
(Quality Unit) 

Must be in the 
organizational structure 
in the form of a unit 
connected to the Mayor. 

Function of strategic management 
(planning and performance 
evaluation) 

16 

Yes 
but connected  (Procurement Sec.

)to Municipality Director 

Independent and 
connected to the Mayor. 

Procurement and tenders function 17 

Yes 
(Monitoring &Internal Auditing 
Unit) 

Independent and 
connected to local body 
council. 

Internal control (administrative, 
financial and technical etc.) 

18 

oN 
(e.g. Water &Wastewater Dep. 
(Customer Service Sec.), Public 
Services & Collection Unit, 
Service &Archiving Sec., and 
Revenue Div.) 

Managerial references 
must be separated fully. 

Conflicting jobs separated from each 19 

Yes & No 
(Ministry of Local Government 
has approved only the structure, 
not the staffing from 2015.)  

By a decision of the 
Council and the approval 
of the Ministry at the 
beginning of a new year. 

Development of organizational units 20 

By a decision of the 
Council and the approval 
of the Ministry at any 
time of the year. 

Cancel organizational units 21 

No 
(2 department heads have been 
acting with previous salary.)  

Financial degree 
according to local body 
employee bylaw. 

Financial degree for basic supervisory 
titles 

22 

C B-A4 Municipality Director 23 
N.A. C-A Municipality Director Assistant 24 
C-B  

(2 persons are in Grade 2 but they 
are acting.) 

C-A Head of Department 25 

Yes 
(Head of Mayor’s Office) 

Head of section Manager of the office of the head of 
local body  

26 

1 
(Head of Legal Unit)  

1 Legal consultant 27 

0 - Legal consultant assistant  28 
1 1 Legal assistant 29 
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Status 
(Jenin Municipality) 

Regulations for  
Local Body Class I 

Factors No
. 

(Head of Court Counselor Div.) 
Source: JICA Expert Team 
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(4) Breakdown of employees 
Total number of employees of the JM is 363, of which the permanent employees are 325 and the 
contract based employees (with the contract period not more than 1 year) are 38. The average age of 
the permanent employees is 45.4 years old, and its breakdown according to the age block is shown in 
Figure 6.2. The share of the employees more than 45 years old is 53%, while that of the employees 
less than 35 years old is 8%. This unbalanced age hierarchy of the permanent employees has been 
partly adjusted by the recruitment of contract based employees who are mostly young persons. In 
Palestine, the employees who worked in governmental institutions for more than 15 years4 can have 
the right to request early retirement and to claim the retirement salary (pension), and thus most of the 
employees of over 45 years old may be retired at any time. Thus, a short/middle term recruitment plan 
and a detailed and systematic training program for the younger generation should be developed and 
implemented, in order to ensure the transfer of knowledge and skills from the older generation to the 
younger generation. 
 
The breakdowns of the permanent employees into grades and into education are shown in Figure 6.3 
and Figure 6.4 respectively. The number of employees from Grade 5 to Grade 1 who belongs to the 
Third Category (clerical and secretarial job) and the Second Category (specialized positions) is 158 as 
shown in Figure 6.3. Table 6.2 shows the list of permanent employees holding master and BA. Among 
the 158 employees from Grade 5 to Grade 1, the holders of master and BA are 3 and 42 respectively 
(refer to Table 6.2; the share is 13.8% ((3+42)/325). Since only the holder of BA and above can be 
promoted to the managerial positions, the number of more qualified employees should be increased. 
 

 
Source: JICA Expert Team 

Figure 6.2  Breakdown of Permanent Employees into Ages 
 

 
4 In the current “Law of Public Retirement 2005” article 36.1, another condition was added that the employee should reach 
the age of 55 for claiming the early retirement salary.  
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Source: JICA Expert Team 

Figure 6.3  Breakdown of Permanent Employees into Grades 
 

 
Source: JICA Expert Team 

Figure 6.4  Breakdown of Permanent Employees into Education 
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Table 6.2  Permanent Employees with Master and BA 

 

No. Name Department/Unit Section Division Job Title Age as of 1st 
Dec 2017 Grade Education

1 Motasem Jamal Ameen Alshalabi Administration Service and Archiving Head of Section 49 1 BA

2 Keffah Khaled Mohamad Abu Sorour Administration Library Youth Activities Head of Division 44 4 BA
3 Islam Hasan Marouf Albarbari Administration Director of 

Department
46 2 BA

4 Lila Tayeb Abd al-Karim Jaradat Administration Library Youth Activities Secretary 52 3 BA
5 Souher Yousef Abd al-Qader Dalbeh Administration HR Head of Section 50 2 BA
6 Mamdouh Riyad Khaled Assaf Municipality Director 38 C BA
7 Yousef Mahmoud Mohamad Lahlouh Administration HR Program monitor 46 4 BA
8 Ali Mohamad Ali Mohamad Abu Morar Monitoring and Auditing Head of Unit 36 4 BA
9 Mohamad Fayeq Rabee Musmar Administration Warehouse Head of Section 37 4 BA

10 Rami Abdallah 'Mohamad Saeed' Haj Saleh Administration HR Asst Section Head 36 3 BA
11 Ayman Hasan Asa'd Aliat Financial Accounting Expenditure Head of Division 53 1 BA
12 Imad Mohamad Abd al-Rahman Atoum Investment and 

Development
Head of Unit 47 B BA

13 Hussein Na'im Abu Al Hasan Financial Accounting Head of Section 42 1 BA
14 Kefaya Dawoud Yousef Jarrar Financial Accounting Revenue Head of Division 57 1 BA
15 Samer Hussein Khalil al-Omari Financial Head of 

Department
45 2 BA

16 Amjad Fayez Mohamad Mustafa Financial Cashier Head of Section 50 2 BA
17 Mohamad Ghalib Sadeq Alawneh Financial Cashier Asst Treasurer 37 3 BA
18 Faisal Mohamad Hussein Abu Mouis Engineering Supervision Lighting 58 1 BA
19 Fawzi Ahmad Mahmoud Awis Engineering Studies and Projects Head of Section 54 1 Master
20 Rabab Omar Teab Jaradat Engineering Building Building Control Secretary&Data 

Entry
41 3 BA

21 Ziyad Mohamad As'ad Faisal Water and Wastewater Wastewater Head of Section 54 3 BA
22 Mohamad Idrees Mohamad Zahalkeh Engineering Studies and Projects Traffic 58 1 Master
23 Mustafa Wasif Mustafa Fazah Financial Accounting Revenue Accountant 36 4 BA
24 Abd Alhadi Mohamad Abdallah Hamran Water and Wastewater Studies and Planning Head of Section 35 2 BA
25 Sheren Ahmad Mahmoud Abu Wa'ar Engineering Head of 

Department
42 B Master

26 Taher Mohamad Taher Salameh Engineering Surveying Surveying Head of Division 31 3 BA
27 Ata Abd al-Karim Ali Hamdouni Mayor's Office 49 4 BA
28 Seren Abd Ahmad Khazmeh Legal Unit and Court 

Counceller
Head of Unit 53 3 BA

29 Nidal Kamel Asa'd Samoudi Legal Unit and Court 
Counceller

Municipal Court Head of Section 38 3 BA

30 Yasser Fawzi Aref Jafer Quality Unit Head of Unit 47 B BA
31 Ihab Hashim Mahmoud Abu Fareh Movements and 

Mechanics
Mechanics Mechanical 

Technician
49 2 BA

32 Tawfiq Mustafa Tawfiq Abu Obiad Health and Environment Head of 
Department

34 C BA

33 Abdul Baset Mohamad Hussein Abu 
Mouis

Public Services and 
Collection

Auditor 53 3 BA

34 Ahmad Mustfa As'ad Jarardat Health and Environment Slaughterhouse Veterinary Doctor 33 3 BA
35 Na'im Ahmad Mohamad Ghazzawi Engineering Surveying Head of Section 56 1 BA
36 Ghader Khaled Ali Al Barbari Water and Wastewater Asst Warehouse 

Secretary
42 2 BA

37 Reda Khaled Sadeq Abu Saif Health and Environment Slaughterhouse Head of Section 45 2 BA
38 Abd al-Karim Ibrahim Mohamad Ikmel Water and Wastewater Customer Service Connection and 

Data Entry
Head of Division 38 4 BA

39 Omar Ahmad Mohamad Fazah Water and Wastewater Customer Service Connection and 
Data Entry

Data Entry 32 5 BA

40 Mohamad Lutfi Ahmad Shita Water and Wastewater WWTP Head of Section 58 1 BA
41 Bashar Fatahi Sahfe Attari 54 5 BA
42 Mutaz Salah Ibrahim Kakuban Public Services and 

Collection
Accountant for 
Water Tariff

38 5 BA

43 Raghib Mustafa Raghib Malhis 294+ Water and Wastewater Director of 
Department

40 C BA

44 Reema Abd al-Rahman Al Ahmad 297+ Water and Wastewater Studies and Planning Laboratory Head of Division 39 1 BA
45 Mysoun Abd Rahman Dawoud Dawoud Administration Statistics Head of Section 44 1 Master
46 Nabil Burhan Mohamad Omari PR and Media Head of Unit 59 2 BA
47 Mohamad Fawzi Khaled Al Zaabi PR and Media 47 3 BA
48 Saham Nayef Othman Hindawi Procurement Head of Unit 58 1 BA
49 Hasna Rashid Hasan Abhari Administration Youth Activities Computer Engineer 49 1 BA
50 Mahmoud Musa Ali Nasser Public Services and 

Collection
Public Service Center Head of Center 32 4 BA

51 Sara Walid Hasan Suboh IT and Programming Programmer 30 4 BA
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6.2 Human Resources Management 
 
6.2.1 Personnel Management System 
 
(1) Staff database 
A staff database on Excel basis has been kept in the Financial Department for the purpose of payroll 
calculation, but the department/section/division and job title of each employee has not been updated 
since 2015, when the Ministry of Local Government (MoLG) started rejecting the approval of 
organogram of the JM. The MoLG has approved only the organization structure and rejected the 
nomination plan of managers because of the large portion of personnel cost in the budget of the JM; 
hence the JM has been forced to fill the vacant posts with the acting employees temporarily, without 
any official promotion competition and subsequent salary increment.  
 
The Expert team collected the existing Excel staff database in October 2017 and updated it based on a 
series of interviews with the directors of all departments and heads of units /sections /divisions until its 
completion of updating in December 2017. 
 
(2) Job description 
The MoLG started the preparation of a template and the development of a set of standard job 
descriptions for the employees of local governments by the assistance of the CHF in 2009 and 
distributed it to all the municipalities in Palestine in 2011; but this set of standard job descriptions was 
only for managers and there has been no update from the MoLG since then. 
 
In the JM, the Engineering Department and the Water and Wastewater Department prepared their job 
descriptions for the heads of departments /sections /divisions, but they have not been updated and 
remain to be unofficial i.e. have not been approved by the Municipal Council and the MoLG.  
 
In October 2017 the Quality Unit started the preparation of new job descriptions in line with the 
Project, and the Expert team has been cooperating with this unit (a) to make them more in detail; and 
(b) to expand them to all job titles. Since the management of water supply service is closely related to 
many other departments /sections /units than the Water and Wastewater Department, e.g. the Legal 
Unit, the Quality Unit, the Monitoring &Internal Audit Unit, the IT &Programming Unit, the 
Collection Unit, the Public Service Center, the Public Relations Section, the Procurement &Tenders 
Section, the Financial Department, the Administration Department (particularly the sections of Human 
Resources, Warehouse and Service &Archiving), the Engineering Department and the Movement and 
Mechanics Department, the Expert team has been working on the job descriptions for the job titles as 
shown in Table 6.2; the departments/units other than the Water and Wastewater Department are 
included such as the Public Service and Collection Unit, the Public Relations Section and the Financial 
Department. The development process is comprised of the following five steps: (1) to translate from 
Arabic to English the version prepared by the Quality Unit (for managers); (2) to have interviews with 
the director of the department, the head of unit/section/division and the jobholder to grasp the job, 
workflow and challenges; (3) to develop a draft job description; (4) to translate from English to Arabic 
and discuss the draft with the Head of Quality Unit; and (5) to finalize the draft with the manager of 
the department. Refer to Figure 6.3 for these work steps. 
 

Table 6.3  Detailed Job Description under Development 
Department/Unit Section Division Job Title Status 

Water and 
Wastewater 

- - Warehouse Manager Step (3) finished 
Warehouse Clerk Step (3) finished 

Water  - Head of Section Step (4) finished 
Distribution Head of Division Step (3) finished 
Network 
Maintenance 
and Extension 

Head of Division Step (3) finished 
Water Technician Step (3) ongoing 
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Department/Unit Section Division Job Title Status 
Wastewater - Head of Section Step (3) finished 

Network 
Maintenance 

Head of Division Step (3) finished 

WWTP Head of Division Step (3) finished 
Studies and Planning - Head of Section Step (4) finished 

Laboratory Head of Division Step (3) finished 
Customer Service - Head of Section Step (4) finished 

Connection and 
Data Entry 

Data Entry Step (4) finished 
Archive Step (3) finished 

Public Service and 
Collection 

- - Head of Unit Step (4) finished 
Public Service Center - Head of Center Step (3) ongoing 
- - Meter Reader 

&Collector 
Step (3) ongoing 

- - Collector Step (3) ongoing 
Financial - - Head of Department Step (1) finished 

Accounting - Head of Section Step (3) ongoing 
Revenue Head of Division Step (3) finished 

Planning &Budget - Head of Section Step (1) finished 
Cashier - Head of Division Step (3) ongoing 

- Assistant Treasurer Step (3) ongoing 
Properties - Head of Section Step (1) finished 

Administration - - Head of Department 

Step (1) finished Human Resources - Head of Section 
Service &Archiving - Head of Section 
Warehouse - Head of Section 

Public Relations  - - Head of Section Step (3) finished 
Legal - - Head of Unit 

Step (1) finished 

- Court Counselor Head of Division 
IT and 
Programming 

- - Head of Unit 

Procurement and 
Tenders 

- - Head of Section 

Source: JICA Expert Team 
 

 
Source: JICA Expert Team 

Figure 6.5  Flowchart to Develop Detailed Job Description 
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In the development process, the Expert Team found that (a) the employees who belong to lower 
categories (e.g. Category 4 (handicrafts job) and Category 5 (service job)) such as Water Technicians 
sometimes do not have the same skills, among whom some are skilled while others are unskilled in the 
required fields of technical expertise; (b) some employees have been doing other than what the job 
title expects e.g. the Head of Revenue Division has been working mostly as a “Tenders Accountant” in 
the procurement process and most of its original job as the Head of Revenue Division has been 
conducted by its superiors i.e. the Head of Accounting Section and the Director of Financial 
Department.  
 
For the problem (a) above, the Expert Team decided to develop a "generalized" job description for 
water technicians (no different job description for each technician) that can be sketched from a series 
of interviews with these technicians and the job description for superiors. 
  
For the problem (b) above, the job description for the Head of Revenue Division is shown in Table 6.3 
as an example, where the items 2: critical results area, 3: job context, 4: number and level of 
immediate subordinates, 5: knowledge and skills requirement and 6: environmental and other features 
were agreed to be added to the current format of job description. Since this kind of mismatching of 
actual jobs and nominal jobs should be corrected as soon as possible to clarify the responsibility, to 
avoid the duplication and to ensure the normal direction &reporting line between the superior and the 
subordinate, the Expert Team will continue the development of (a) workflows (standard operation 
procedures) and (b) job descriptions based on the interviews and discussions with the C/P (especially 
the members of the Water Service Management Task Force) and based on these (c) identify the 
challenges and countermeasures; (d) develop revised workflows and job descriptions; (e) revise the 
organogram and develop and implement a staff recruitment /reallocation plan for the FY 2019; and (f) 
develop and implement a staff training program for each employee related to water service 
management.  
 

Table 6.4  Detailed Job Description of Head of Revenue Division 

Job Title: Head of Revenue Section, Financial Department 
Department: Finance Section: Accounting Division: Revenue 
The responsibility: To the 
employees in the division Belongs to: Head of Accounting Section 

Job Description Summary 

(1) To assist the Head of the Financial Department in all matters relating to 
tenders and bidding in terms of financial auditing of bill of quantities (BOQ) 
quoted and submitted by the service providers.  
(2) To follow-up the signing of the agreement between the municipality and the 
service provider and the bid guarantees, to represent the Financial Department 
in the Tenders and Procurement Committee and to do the necessary 
documentation for tenders and biddings.  
(3) To assist the Head of Accounting Section in auditing delivery notes from 
collectors, to do the documentation and registration of receipts and the 
customers deposit balance, and to follow up all related works. 

1. Main Tasks and Detailed Activities 
Main Tasks Detailed Activities 

Project Guarantees  Receive bid bond guarantee and confirm the value of 10% of the value of the 
total tender. 

 Ensure that the guarantee meets the standards and regulations set by the 
Financial Department and that the guarantee is in the form of a bank 
guarantee or a certified and stamped check. 

 Check the validity of the guarantee and ensure that it meets the specified 
period of time, provided that it is valid for up to 90days. 

 Return the bid bond guarantee to the contractor and receive a performance 
bond guarantee, which amounts to 10% of the value of the tender. 

 Receive and check the maintenance guarantee in terms of the value of 5% 
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and the time period shall be one year. 
 Return the maintenance guarantee after coordination with the department 

concerned that there is no objection to the exchange and that the contractor 
has done the necessary maintenance work required. 

 Calculate financial fines resulting from delay and prepare relevant financial 
requests. 

 Do the necessary documentation for guarantees. 
Opening Bids and 
Awarding 

 Check BOQs priced by contractors in cooperation with the members of the 
Tender and Procurement Committee and sign all BOQs which were audited 
from all members of the committee. 

 Fill out and sign the M/M template of opening bids, which includes financial 
and technical analysis and the recommendation to award the bid of the lowest 
price. 

 Announce the contractors of the prices of tenders verbally on the same day of 
opening the bids. 

 Send the signed M/M of opening bids to the Municipal Director and the 
Municipal Council for approval/bidding award. 

 Follow up the Tenders and Procurement Committee for the Municipal 
Council decision. 

 Receive an official letter from the Municipal Council on bidding award; send 
it to MoLG for approval. 

 Notify the contractor of awarding the bid in written notification. 
Contracts (Infrastructure 
and Supplies) 

 Participate in contract preparation documents particularly in financial issues 
in cooperation with Legal Unit and the department involved in it and each 
one of them shall sign the contract. 

 Receive the signed contract from the Mayor and the contractor. 
 Create a file in name of bidding and file the signed contract inside with all 

relevant documents such as guarantee and BOQ. 
 Follow up amendments, changing or variation orders. 

Projects Invoices 
(Infrastructure Projects) 

 Receive and audit a prepared invoice with financial request for payment 
which includes a table of agreed quantities between the department involved 
and the contractor with a cover page summarizing the quantities and the 
prices.  

 Prepare and send a payment voucher with all required documents to the Head 
of Financial Department. 

 Deduct the fees of bid advertisement from the first paid invoice (usually this 
fee is paid in cash by the contractor). 

 Follow up the payment for contractors and do the financial closing of each 
contract. 

Supplies Bid Invoices  Audit the invoice of supplies which was checked by the Head of Warehouse 
Section. 

 Send the audited invoice to the Head of Financial Department. 
Custody Management and 
Following Up 

 Register custodies related to water, building, education tax, municipal court 
and income tax. 

 Follow up returning back  of custodies to citizens who fulfilled the conditions 
related to them. 

Revenue Auditing  Audit the delivery notes from collectors and send them to the Cashier 
Section. 

 File audited cashier receipts. 
Auction (Vegetable and 
Fruit Markets, Deposits 
Investment and Bank 
Interest, Taxis and Buses) 

 Receive an official approval letter on auction and a newspaper advertisement 
with the date and time of the auction. 

 Participate in opening the auction and fill out the auction templates from the 
participants. 

 Prepare a M/M and recommend in high prices.  
 Send the M/M and filled-out templates to the Municipality Director and the 

Municipal Council. 
 Follow up the Tenders and Procurement Committee for the approval by the 

Municipal Council. 
 Receive an approval on awarding from the Municipal Council. 
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 Receive an approval on awarding by MoLG on the awarding by the 
Municipal Council. 

 Notify the bidder that it won the auction officially. 
 Send an official invitation letter to banks for the investment in the deposits 

(there is no advertisement on it). 
2. Critical Result Areas 
 The jobholder shall enter the financial contract value on the financial accounting software (Al-Shamel) with 

a link to the contract payments, so that the municipality can follow up the payment, close the procurement 
orders and requests and ensure the payment to correspond to a specific budget item. 

 The jobholder shall ensure the necessary managerial sequence, such as planning the date to open bids, 
following up the decision by the Municipal Council and MoLG for the bidding approval and the in-time 
response to/from contractors and relevant departments, so that the municipality can achieve a wise 
management of tendering process. 

 The jobholder shall keep effective communications and connections among the Procurement and Tenders 
Section, the involved departments, the Internal Auditing Unit, the Public Service Center, the Diwan Section 
and the Municipal Council, so that (1) all the relevant departments/units can be kept updated on the tender 
program proposed for the fiscal year; (2) the municipality can improve its relationship with contractors and 
ensure the best cooperation between the Municipal Council and the involved departments. 

3. Job Context (Sphere of Action and Influence/Relations) 
The jobholder shall deal with all municipality departments and  closely cooperate with the Procurement and 
Tenders  Section and the Municipality Director, because tendering is related to all the departments and needs 
managerial decision on financial aspects. Since the jobholder shall represent the Financial Department in the 
Tenders and Procurement Committee, he/she shall  be diplomatic and tactic  for quick solutions and responses 
and keep positive relationship  with all departments including the Procurement and Tenders Section. 
4. Number and Level of Immediate Subordinates 
No subordinates. 
5. Knowledge and Skills Requirement 
5.1 General Education B.A in Accounting/Economics 
5.2 Professional 

/Vocational 
Qualification 

Null 

5.3 Relevant Pre-Job 
Experience 

Working experiences in procurement, accounting and/or public relations are 
preferable. 

5.4 Managerial Skills Ability to organize team working. 
5.6 Communication Skills Very good communication skills. 
5.7 Numeric /Computing 

Skills 
Precision in mathematical calculations: Having practical knowledge and skill on 
Microsoft Office and Al-Shamel. 

5.8 Responsibility for 
Resources 

There is no responsibility in any financial resources. 

5.9 Human Relations Tact and diplomacy in dealing with suppliers /contractors and JM departments 
/units. 

6. Environmental and Other Features 
6.1 Working Conditions Office and minor site visitations.  
6.2 Hazards Mental stress possibly to avoid wrong calculation and documentation. 
6.3 Committees 

Membership 
Tenders and Procurement Committee 

Source: JICA Expert Team 
 
(3) Performance evaluation 
The JM has no active performance evaluation system of the employees and the annual periodic 
increment of the salary and the promotion have been implemented according to the regulations 
stipulated by the Palestine Authority.  
 
(4) ICT software 
The 3 ICT software applications related to human resources management are being used in the JM 
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namely the ETLAK for leave management, the HR for attendance tracking using fingerprint and the 
RAWATEB for payroll calculation. There was a software for performance evaluation provided by the 
MoLG, but it was found useless, neglected and already deactivated. 
 
6.2.2 Salary, Allowance and Incentives 
 
The salary and allowance of the staff are defined in the “Cabinet Decision No. 1 of 2009 Regarding 
the System of Employees of Local Bodies” and the “Related Regulations of the Local Authority No. 7 
for 2009”. 
 
(1) Salary 
The initial salary according to categories and grades is shown in Table 6.4, and the initial grade and 
scale according to qualifications are shown in Table 6.6.  
 
For example, the salary of a new employee who has passed the Tawjhi (an examination to certify the 
graduation from high schools) will start from the Category 4, Grade 9 and Scale 0, which corresponds 
to 1,330 NIS/month as shown in Table 6.4. The annual periodic increase rate is basically 1.25% and 
the employee shall receive his salary from the 2nd year as 1,346.63 NIS/month (the salary 
corresponding to the Category 4, Grade 9 and Scale 1) as shown in Table 6.5. The promotion shall 
occur after the minimum stay years at the shortest, namely minimum 5 years for this employee as 
shown in Table 6.4. If he is promoted, he jumps from the Category 4, Grade 9 and Scale 4 to the 
Category 4, Grade 8 and Scale 0, where the basic salary shall be 1,410.00 NIS/month as shown in 
Table 6.5. In addition to this, a 5% premium shall be paid once for his first promotion. Since the 
highest grade for the employees who belong to this Category 4 is the Grade 6, no promotion shall 
occur after he reached this Grade 6 and the basic salary will continued to be increased annually by 
1.25% until his retirement according to the scale as shown in Table 6.5. 
 

Table 6.5  Categories and Grades of Staff Salary 
 Basic Salary 

(NIS/month) 
Minimum 
Stay Years 

Grade 

   Upper 
Category  

3,470 2 A3 
   3,220 2 A4 
   First 

Category  

2,970 6 years A 
   2,720 6 B 
   2,470 6 C 
   

Second 
Category: 
specialized 
positions 

2,220 5 years 1 
  

Third 
Category: 
clerical and 
technical job 

2,090 5 2 
  1,960 5 3 
  1,830 5 4 
  1,700 5 5 
 Fourth 

Category: 
handicrafts 
job 

 1,570 5 6 

Fifth 
Category: 
service job 

 1,490 5 7 
  1,410 5 8 
  1,330 5 9 

   1,250 5  10 
Source: JICA Expert Team 
 

Table 6.6  Basic Salary Corresponding to Grade and Scale  
Grade/Scale 0 1 2 3 4 5 6 7 

10 1250.00 1265.63 1281.45 1297.46 1313.68 1330.10 1346.73 1363.56 
9 1330.00 1346.63 1363.46 1380.50 1397.76 1415.23 1432.92 1450.83 
8 1410.00 1427.63 1445.47 1463.54 1481.83 1500.36 1519.11 1538.10 
7 1490.00 1508.63 1527.48 1546.58 1565.91 1585.48 1605.30 1625.37 
6 1570.00 1589.63 1609.50 1629.61 1649.98 1670.61 1691.49 1712.64 
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Grade/Scale 0 1 2 3 4 5 6 7 
5 1700.00 1721.25 1742.77 1764.55 1786.61 1808.94 1831.55 1854.45 
4 1830.00 1852.88 1876.04 1899.49 1923.23 1947.27 1971.61 1996.26 
3 1960.00 1984.50 2009.31 2034.42 2059.85 2085.60 2111.67 2138.07 
2 2090.00 2116.13 2142.58 2169.36 2196.48 2223.93 2251.73 2279.88 
1 2220.00 2247.75 2275.85 2304.29 2333.10 2362.26 2391.79 2421.69 
C 2470.00 2500.88 2532.14 2563.79 2595.83 2628.28 2661.14 2694.40 
B 2720.00 2754.00 2788.43 2823.28 2858.57 2894.30 2930.48 2967.11 
A 2970.00 3007.13 3044.71 3082.77 3121.31 3160.32 3199.83 3239.83 

A4 3220.00 3260.25 3301.00 3342.27 3384.04 3426.34 3469.17 3512.54 
A3 3470.00 3513.38 3557.29 3601.76 3646.78 3692.37 3738.52 3785.25 

Source: JICA Expert Team 
 

Table 6.7  Initial Grade and Scale According to Certificate 
Scale Grade Certificate Category 

To be decided by the salary 
prior to the selection and 
nomination through an internal 
competition.  

 Upper: A3-A4 
Minimum BA in the field of specialization; Head of 
department 

First: A-C 

0 5 Minimum BA in the field of specialization Second: 5-1 
0 3 PhD 
4 4 Master in Engineering  

And Veterinary medicine/ Pharmacy/ Agronomy 5 years 
4 5 Master Except the above mentioned  
0 4 B.A in Engineering 

And Veterinary medicine/ Pharmacy/ Agronomy 5 years 
0 5 B.A except the above mentioned/ agriculture 4 years 
0 5 B.A where the Bachelor is not in the work field Third: 7-2 
2 6 Diploma 3 years 
1 6 Diploma 2 years with shamel 
0 6 Diploma 2 years without shamel/ work field 
0 9 Diploma which not in the work field Forth: 9-5 
0 9 Tawjhi/ Technical  
0 9 Driver  
0 9 Less than diploma/ tawjhi 
0 10 Services jobs/ workers/ office boys/ messengers/ guards Fifth: 10-6 

Source: JICA Expert Team 
 
(2) Allowance 
There are 8 types of allowance as shown in Table 6.7 namely the social allowance, the fixed mobility 
allowance, the dearness allowance, the risk  
[allowance, the nature of work allowance, the administrative allowance, the scientific qualification 
allowance and the overtime allowance.] 
 

Table 6.8  Allowances 
Category Synopsis Amount /Percentage 

Social Allowance Allowance for unemployed spouse 
and children 

60NIS for unemployed spouse; 20NIS for each 
child till the age of 18 

Fixed Mobility 
Allowance 

Allowance for going back and 
forth to the work place 

Ranges from 70.83NIS to 418NIS according to 
the location of living place 

Dearness Allowance Allowance for inflation 16.89% of basic salary as of 2017 
Risk Allowance Allowance for the work which is 

directly exposed to risk or 
infection 

Ranges from 10% (for guard, driver of heavy 
duty machines and mechanic /maintenance 
technician) to 25% (electrical worker) of basic 
salary; cannot be combined with Administrative 
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Category Synopsis Amount /Percentage 
Allowance. 

Nature of Work 
Allowance 

Allowance for functional degree 
and career 

Ranges from 10% (for 5th category) to 150% (for 
legal advisor) of basic salary 

Administrative 
Allowance 

Allowance to supervisory 
employees 

Ranges from 200NIS (for head of division) to 
550NIS (for A3/A4 grade) 

Scientific 
Qualification 
Allowance 

Allowance to high scientific 
qualification 

Ranges from 200NIS (for master except in 
engineering) to 500NIS (for PhD) 

Overtime 
Allowance 

Allowance to overtime work upon 
the permission of responsible 
manager and the Mayor 

Salary equivalent to 1.5 hour for each additional 
work hour; overtime should not be over 60 
hours/month 

Source: JICA Expert Team 
 
Regarding the overtime allowance, the paid amount and its breakdown into departments is shown in 
Figure 6.2. The total amount is around 150 thousand NIS for the FY 2016, of which 50 % is for the 
Engineering Department and the share of the Water &Wastewater Department is 8 %. According to the 
interviews with each concerned department and with the Financial Department, most of the overtime 
allowance is paid to the drivers dispatched from the Movement and Mechanics Department to carry 
the employees and equipment of the concerned department. Though the number of employees is said 
to be insufficient in the Movement and Mechanics Department, it can be suggested that more strict 
review and justification shall be necessary for the directors of concerned departments to give a 
permission to the overtime work. 
 

 
Source: JICA Expert Team 

Figure 6.6  Overtime Allowance Paid in 2016 
 
(3) Incentives 
The JM has no incentive scheme for its employees, except the regular bonus granted 1 time in every 2 
years based on a by-law on civil employees, but this bonus is irrelevant to a performance evaluation. 
 
6.2.3 Recruitment, Transfer and Retirement 
 
(1) Recruitment and transfer 
The Personnel Affairs Committee which is headed by the chairman of the Municipal Council and 
consisted of the Municipality Director, the Director of Administration Department and other concerned 
directors is engaged in the recruitment, transfer and promotion (from a grade to a higher degree) of the 
employees. The recruitment shall be decided by the Municipality Council based on the 
recommendation of this committee, and this decision is subject to the approval of the MoLG. Any 
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recruitment and promotion are made only for a vacant post. In order to fill the vacancy in the First 
Category and Upper Category (equal to and above the managerial class of department director), an 
internal competition followed by an internal announcement shall be arranged. 
 
As of December 2017, the 25 posts of directors of departments and heads of units/sections/divisions 
are acted by the employees temporarily nominated by the Mayor (refer to Figure 6.1), without any 
official nomination by the Personal Affairs Committee and the Municipal Director. In response to the 
suggestion by the Expert Team, the JM officially announced the competition for some of the vacant 
job titles in November 2017 and started the internal selection procedure. 
 
(2) Retirement 
The employees who worked for the JM more than 15 years5 have the right to request an early 
retirement and to claim the retirement salary, which is at maximum 75% of the total salary. The age of 
compulsory retirement is 60.  
 

 
5 In the current “Law of Public Retirement 2005” article 36.1, another condition was added that the employee should reach 
the age of 55 for claiming the early retirement salary. 
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CHAPTER 7. CAPACITY ASSESSMENT 
 
7.1 Organizational Core Capacity 
 
(1) Assessment of Organizational Core Capacity 
1) Background of Core Capacity Assessment 
It is acknowledged that the elements of capacity 
can be categorized into 3 dimensions such as core 
capacity, technical capacity and enabling 
environment6. The conceptual image is shown in 
the Figure 7.1. 
 
Technical capacity is particular technical 
capabilities in the form of techniques, knowledge 
and skills. Core capacity is underlying capabilities 
to handle and resolve the various issues by using 
technical capability. In other words, core capacity is 
management capability including leadership, problem-solving, the practical capability for executing 
operations, human resource development, empowering environment, culture in general.  
 
Core capacity should be considered together with technical capacity, since technical capacity is solely 
not able to solve the issues without appropriate core capacity. Hence, the project carried out core 
capacity assessment at the beginning of the project. We focus on the four dimensions of organizational 
core capacity such as leadership, adoptive, management and operation which are mentioned in “Items 
of Assessment”. 
 
2) Target of Assessment 
The interview for organizational core capacity assessment was carried out in November 2017 as one of 
the baseline survey component of the Project. Core capacity assessment targeted on 10 heads of the 
department/section/unit of Jenin Municipality, which are likely related to water supply service, as listed 
in Table 7.1. 
 
In the Water and Wastewater Department (WWD), the assessment focuses on key sections which play 
major roles in the department, such as the head of WWD, Water Section and Customer Service 
Section. 
 

Table 7.1  Department/Section/Unit for Core Capacity Assessment 

Division  Section 

Water and Sewage Department 
(WWD) 

1.  Water and Sewage Dept. 
2.  Water Sec. 
3.  Customer Service Sec. 

Other Department/ Section/ Unit 

4.  Public Relation & Media Dept. 
5.  Financial Dept. 
6.  Administration Dept. 
7.  Engineering Dept. 
8.  Procurement Dept. 
9.  IT & Programming Dept. 
10.  Collection unit 

 

 
6 JICA (2008) Capacity Assessment Handbook – Project Management for Realizing Capacity 
Development – 

Figure 7.1  Conceptual Image of Capacity 
Elements 
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3) Items of Assessment 
Organizational core capacity is a wide concept and may include common management related issues 
regardless of the each duty of department, section and unit.  
 
In this assessment, we apply four core capacity dimensions which are consisted of leadership capacity, 
adoptive capacity, management capacity and operational capacity. It is considered that these four 
capacity dimensions are to maximize the effectiveness and efficiency of an organization. 
 

Table 7.2  Four Core Capacity Model 

Capacity Description 

Leadership the ability of an organization to monitor, assess and respond to, 
and create internal and external changes 

Adoptive 

the ability of all organizational leaders to create and sustain the 
vision, inspire, model, prioritize, make decisions, provide 
direction, and innovate, all in an effort to achieve the 
organizational mission. 

Management the ability of an organization to ensure the effective and efficient 
use of organizational resources. 

Operational the ability of an organization to implement key organizational 
and programmatic functions 

Reference: Patrick J. Rogers, Institute for Human Services, Inc. “Organizational Capacity Building” 
 
All targeted department, section and unit are assessed with questionnaire and the unified criteria as 
shown in Table 7.3Table 7.3.  
 

Table 7.3  Items of Assessment of Organizational Core Capacity 

Category Items Criteria 
A. 
Leadership 

1. Vision and mission of department/or 
div. is set up and shared within staff 
members 

1. No written vision and mission 
2. Existing but not clear and little shared 
3. Existing, but staff's understanding is limited and 
rarely used to direct actions/ to set priorities  
4.Existing with enough understanding by staff 
members, and consistently used to direct actions/ to 
set priorities 
5.Can be a model for benchmarking 

2. Strategy or an action plan is set up 
and shared within staff members 

1. No written strategy or an action plan 
2. Existing but no clear goals without time frames 
3. Somewhat clear goals, but not fully to be acted 
4. Clear goals and fully to be acted and be linked 
day-to-day works 
5.Can be a model for benchmarking 

3. Trust and smooth relationship with 
internal persons are built with sharing 
experiences 

1. Difficult to build trust and smooth relationship 
2. Partially difficult to build trust and smooth 
relationship with others 
3. Actively and easily builds trust and smooth 
relationship with others by sharing relevant 
experiences 
4. Constantly establishing successful, win-win 
relationships with others by sufficiently sharing 
experiences 
5. Can be a model for benchmarking 

4. Top manager/or head of division have 
sufficient ability to motivate and  
mobilize staff members 

1. Mostly difficult to motivate and mobilize staff 
members 
2. Basically difficult to motivate and mobilize staff 
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Category Items Criteria 
members, but possible for a small members 
3. Possible to motivate and mobilize some members 
in some extent 
4. Possible to motivate and mobilize a broad range 
of members 
5. Can be a model for benchmarking 

B. Adaptive 5. Performance is measured and progress 
of activities are monitored 

1. Not measured and monitored 
2. Performance is partially measured and progress is 
partially tracked 
3. Performance is partially measured with 
Performance Indicators (PIs) and progress is 
partially tracked on a regular basis 
4. Performance and progress is sufficiently and 
systematically monitored 
5.Can be a model for benchmarking 

6. Performance data is used for the 
improvement of activities 

1. Not used for adjustment/improvement of program 
and organization 
2. Rarely used for adjustment/improvement of 
program and organization 
3. Occasionally used for adjustment/improvement of 
program and organization 
4. Systematically used for adjustment/improvement 
of program and organization 
5.Can be a model for benchmarking 

7. Assessment of gap between action 
plan and actual performance is assessed 

1. No assessment of gap between action plan and 
actual performance 
2. Limited assessment gap between action plan and 
actual performance 
3. Occasionally assessment gap between action plan 
and actual performance 
4. Continual assessment gap between action plan and 
actual performance 
5.Can be a model for benchmarking 

8. Performance data and assessment 
results are used for the improvement of 
activities 

1. Not used for adjustment/improvement of program 
and organization 
2. Rarely used for adjustment/improvement of 
program and organization 
3. Occasionally used for adjustment/improvement of 
program and organization 
4. Systematically used for adjustment/improvement 
of program and organization 
5.Can be a model for benchmarking 

9. New improvement activity is 
consistently considered and compiled in 
action/activity plan 

1. Limited ability to create new improvement 
activity 
2. Some ability to create improvement activity; 
Action rarely taken 
3. Ability to create improvement activity; Action 
occasionally taken 
4. Full ability to create improvement activity; Action 
consistently taken 
5.Can be a model for benchmarking 

C. 
Management 

10. Budget is requested based on 
planning. 

1. Not existing 
2. Existing but not working 
3. Working to some extent 
4. Working well 
5.Can be a model for benchmarking 
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Category Items Criteria 
11. Execution of budget is periodically 
monitored. 

1. Not existing 
2. Existing but not working 
3. Working to some extent 
4. Working well 
5.Can be a model for benchmarking 

12. The number and quality of staff is 
adequate for assigned duties. 

1. Necessary for fundamental improvement, 
strengthening 
2. Necessary for major improvement, strengthening 
3. Necessary for partial improvement 
4. Not necessary for modification 
5. Can be a model for benchmarking 

13. Duties and responsibilities of each 
staff is clear and staff is working 
according to them.  
  

1. Necessary for fundamental improvement, 
strengthening 
2. Necessary for major improvement, strengthening 
3. Necessary for partial improvement 
4. Not necessary for modification 
5. Can be a model for benchmarking 

14. Effective organizational process is 
established. 
Organizational process --- planning, 
monitoring, review, improvement, 
information dissemination 
  

1. Not established 
2. Some elements of organizational process is exist, 
but not established as a process 
3. Established, but the process is not sufficiently 
working 
4. Established, and the process is sufficiently 
working 
5.Can be a model for benchmarking 

15. Decisions are made clearly with 
good dissemination, and is linked with 
strategic planning 
  

1. Decisions made unclearly and informally; Not 
sufficiently disseminated to staff; Not linked with 
strategic planning 
2. Decisions made somehow clearly and  formally 
but in some issues;  Disseminated to some staffs 
but not all; Weak linkage with strategic planning 
3. Decisions made clearly and formally in most 
issues;  Disseminated to most of staffs but not all; 
Moderate linkage with strategic planning 
4. Decisions made clearly and formally in all issues;  
Disseminated to all staffs; Well-linkage with 
strategic planning 
5. Can be a model for benchmarking 

16. Necessary human resources and its 
qualification is planned 
  

1. Not considered; No job description is exist. 
2. In some areas, considered and planned; Job 
description is old and not sufficiently match to the 
existing situation 
3. Planned and updated according to changing needs; 
Job description is exist in some parts and match to 
the existing situation. 
4. Planned and updated according to changing needs; 
All job description is exist and updated regularly 
5. Can be a model for benchmarking 

D. 
Operational 

17. Annual action plan is shared among 
members of the section/office. 
  
  
  

1. Not existing 
2. Existing but not working 
3. Working to some extent 
4. Working well 
5.Can be a model for benchmarking 

18. The activities are compiled as a 
report periodically. 
  

1. Necessary for fundamental improvement, 
strengthening 
2. Necessary for major improvement, strengthening 
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Category Items Criteria 
  
  

3. Necessary for partial improvement 
4. Not necessary for modification 
5. Can be a model for benchmarking 

19. There is regular occasions to share 
information among the members. 
  
  
  

1. Not existing 
2. Existing but not working 
3. Working to some extent 
4. Working well 
5.Can be a model for benchmarking 

20. Daily or weekly operational works 
are carried out with prioritization and 
exact timeframe in the line of action plan 
and strategy 
  
  
  

1. No prioritization and no time schedule 
2. Limited consideration of prioritization and limed 
time schedule 
3. Prioritization of operational works and time 
schedule is considered, but actual operation is 
different from the planning some extent 
4. Prioritization of operational works and time 
schedule is considered, and actual operation is 
mostly done according to the planning 
5.Can be a model for benchmarking 

 
(5) Results of Core Capacity Assessment 
The results of the assessment are shown in Table 7.4 and Figure 7.2.  
 
The assessment sheets were given to the respondents of the target department/section/unit by JICA 
Expert and asked them to answer during interviews. The each question in the assessment sheet has 5 
answer choices. 5 answer choices were prepared in accordance with the status of progress/or 
development in each topic. The numbers of answer choices is also equal to the rating of the status of 
progress/ or development. For instance, the rating was given along a scale ranging from, “Can be a 
model for benchmarking” with the highest “5” to “Not exist” with the lowest “1”. The respondents 
were asked to select one answer among the 5 choices which is reflecting current status more 
accurately.  
 
In some items, the cognitive discrepancy can be seen between respondents’ scores and Expert’s 
observation. For instance, there was a tendency that the respondents put relatively higher performance 
rather than the actual observation results of the Expert. In that case, the Expert carefully adopted the 
score. 
 

Table 7.4  Results of Assessment of Organizational Core Capacity 
Category No. Topic Results 

      Water dept. 
Average 

Other dept. 
Average All Average By category 

A. Leadership Q1 Vision & Mission 1.7 1.7 1.7 

2.6   Q2 Action Plan 1.7 1.6 1.6 
  Q3 Relationship 3.0 3.9 3.6 
  Q4 Motivation 3.3 3.4 3.4 
B. Adoptive Q5 Performance measurement 1.7 2.0 1.9 

1.6 
  Q6 Data usage 1.0 1.7 1.5 
  Q7 Gap assessment 1.5 1.4 1.5 
  Q8 Feedback to improvement 1.0 1.7 1.5 
  Q9 Improvement plan 2.0 1.4 1.6 
C. Management Q10 Budgeting 2.7 2.3 2.4 

2.6   Q11 Monitoring of budget 3.0 1.7 2.1 
  Q12 Quality & quantity of staff 1.3 1.4 1.4 
  Q13 Duty and responsibility 3.3 3.6 3.5 
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Category No. Topic Results 
  Q14 Organizational process 1.7 1.9 1.8 
  Q15 Decision-making 3.7 4.0 3.9 
  Q16 Human resource planning 3.0 3.0 3.0 
D. Operational Q17 Sharing plan 1.7 1.4 1.5 

2.5   Q18 Activity report 2.5 2.4 2.5 
  Q19 Sharing information 2.8 3.0 3.0 
  Q20 Operational planning 3.5 3.0 3.2 
Average 2.3 2.3 2.3   

 

 
Figure 7.2  Average Score of Organizational Core Capacity Assessment of JM 

 

 
Figure 7.3  Average Score of Organizational Core Capacity Assessment of JM by Items 
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(7) Overall Assessment of Organizational Core Capacity 
Some features of the organizational core capacity of JM are acknowledged through the assessment and 
interview despite of the limited and short assessment. The some main features by preliminary 
observation are described as follows. 
 
[Overall Assessment] 

• Level of core capacity of JM is relatively low in the overall dimensions and it remains at 
2.3 scores as the average, which is below the moderate level of 3.0 scores. 

• The capacity of adoptive dimension was especially weak, which includes performance 
measurement, performance assessment, improvement of activity and its linkage and 
consistency with action/ activity plan, etc.  

• The weakness of core capacity in adoptive dimension is attributed to weakness of 
planning function and to a lack of plan including strategy, activity plan and management 
plan. 

• In the connection with the above issue, the function of monitoring, assessment and 
feedback for improvement of the activities is also inevitably weak. 

• Hence the management cycle of Plan-Do-Check-Action (PDCA) is likely not 
formulated except for the budget planning. 

• Financial retrenchment of JM has been a critical issue and the financial situation has 
been getting even worse. It has largely influenced on the limited exercise of planning 
function, recruit and staffing, and the deterioration of staff’s awareness, motivation. 

• The number and the quality of staff members are not adequate in the most of 
departments. 

• Human resource development plan does not exist, thus comprehensive and systematic 
training scheme is not yet developed. 

• There is no outstanding discrepancy in the results of core capacity assessment between 
WWD and other department/division/unit. 

 
(8) Approaches for Improvement 
1) Enhancement of Planning and Reporting Function 
JM and the respective department need to make a short- and mid-term plan as a first step to 
strengthening its core capacity. JM has been under the situation of financial retrenchment, so that the 
first priority of JM could be to prepare the strategic plan/ management plan on how to pave the way 
for JM to break away from the tight financial conditions and how to sustain the municipal service and 
its operation. For the respective department, especially the department associated with public services, 
they need to prepare an activity plan including the targets.  
 
Quality Unit established in 2010 is an authorized unit to request an annual plan and reports to all 
departments of JM. The main duties of the Unit are 1) to carry out the internal monitoring on 
municipal technical works (engineering, health and environment, water, electricity, transportation and 
mechanic, and 2) to report the results of quality monitoring, and 3) to submit suggestions for 
development and proposals for increase of technical performance level. The investigation of the 
service quality of JM is one of main mission of the Unit, so that it can be a key section to play the vital 
role. 
 
The Unit used to request an annual plan and reports during 2012-2016. The brief summary of the plan/ 
reports were submitted to Mayor and the director of JM. It was taught, however, that this activity has 
been stopped due to a lack of staff members as one of main reasons. Hence, its importance should be 
acknowledged and this planning cycle needs to be reformulated.  
 
For this purpose, the clear authority should be given to the Unit and the staff members need to be 
increased from only one person possibly by internal transferring of staff members. 
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2) Enhancement of Performance Measurement and Monitoring of Public Service 
It should be enhanced that the performance of public services including water service is quantitatively 
measured and monitored. And the results shall be shared among the departments and shall be feedback 
to the modification of existing plan or development of next short- and mid-term plan. By doing so, an 
ideal PDCA cycle will be formulated and continuous improvement will be translated into practice in 
JM and the respective departments. 
With regard to monitoring the status of the municipal revenue collection such as water tariff, waste 
charge and building license fee, it seems to be regularly checked and monitored by Collection Unit 
through the Alshamel system. The results and the lessons learnt of collection needs to be more 
reflected on strengthening increase of revenue collection with a strategic planning. 
 
3) Initiative by the Municipal Council with Clear Policy and Its Enforcement 
In connection with the above (1) and (2), the role of Municipal Council is significant, especially in the 
formulation of PDCA cycle for the operation of public services by JM. It was taught that the municipal 
strategic plan is under preparation, so that it is expected for the Municipal Council to enforce the 
measures of the plan. 
In addition, the strong leadership should be demonstrated in the area of municipal revenue collection. 
As established Collection Unit as a kind of taskforce unit in 2014, increase of collection ratio and its 
amount has been one of prioritized issues for JM. The Collection Unit, however, has faced various 
challenges such as weak policy on collection of outstanding, political interference in clearances and 
collection procedures, no protection from troubles between employees and customer, weak 
enforcement of detention order, no policy on reward and punishment etc. Thus, the Municipal Council 
is also expected to take leadership to resolve the issues. 
 
4) Optimization of Staffing and Development of Job Description 
Under the circumstance of financial retrenchment, new recruitment of permanent staffs has basically 
been passed alternated by contract-based employment. Also reduction of employees is a critical issue 
requested by the Palestine Authority. Hence, a realistic solution may be the internal optimization of 
human resources within JM by rearrangement of the existing employees, reallocation and transferring.  
The standard job description as a sample of the Ministry of Local Government should be revised in 
accordance with the realistic operation and authorized by the municipal council. Clearly defined and 
written job description is critical elements of the consistency of organization and its service. 
Employees should know their official duty and responsibility, which are not a list of ordinary routine 
works, but are required for the position and the section where they belong.  
 
5) Formulation of Systematic Human Resource Development 
A strategy and plan for human resource development in mid- and long-term should be considered and 
developed. HRD department sent some limited employee in the manager level to seminars in case that 
they receive invitation letters. The employee’s participation in external training courses is not 
organized due to the limitation of budget. It is important, however, to secure some budget and allocate 
to develop and enrich employee’s knowledge and skills, particularly for young employees. If the 
budget allocation is really severe, internal training such as on-the-job training should be more 
enhanced within JM or department. The aged employees share a large portion of personnel 
composition of JM, so that to hand down the knowledge and skills to the younger generation is an 
urgent matter. 
 
7.2 Technical Capacity 
 
7.2.1 Summary of Issues on Technical Capacity 
 
At Technician’s level 

• They have sufficient educational level (14 of 16 having secondary or higher level) for the 
nature of works they are supposed to do. 

• Only a few (3 out of 16) have formal training related to their jobs. Opportunities for formal 
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training seem to be limited. 
• The result of tests and interview indicate that despite the limited formal training, they seem to 

be aware of some basic technical concepts related to their jobs. All of them correctly answered 
the questions related to effect of pressure on leakage, correct use of metallic pipe locator and 
listening stick, and the meaning of meter under registration. 

• Their work output efficiency could be significantly improved by making adequate provision of 
essential equipment, pipe fittings, spare parts, and transportation to sites because they 
repeatedly pointed those as constraints to their work. 

• Their main tasks are to repair pipe burst, operate valves, and make new connections. If the 
supply system could be converted to continuous in future which will eliminate the need to 
operate valves daily and also reduce the number of pipe bursts, their work load will decrease. 
And they can be used for other important works such as proactive leak detection and network 
maintenance. 

• Though they have some basic technical concepts they need trainings on various aspects of 
water distribution management and NRW reduction. For example, none of them could read a 
bulk meter correctly which is essential for accurate assessment of system input. 

• Their motivation level seems to be reasonably good. Except one, all others are willing to learn 
new things. 

• Majority of them say they can spare about 1.5 hrs daily for trainings.  
 
At Engineer’s level 

• The engineers in WWD are qualified and have sound academic background. 
• They have the knowledge acquired from university courses but practical knowledge related to 

water distribution management and NRW is limited. 
• Their knowledge is particularly weak in the subject of DMA and conceptual analysis of NRW. 
• Their time is mostly spent at office. They have limited time for visiting site. 
• They hardly have any opportunity for applying their knowledge of civil engineering learned at 

the university. 
• One of the engineers (the head of GIS section) has a good experience of GIS. She has a heavy 

work load. Her workload has increased significantly because of this project. 
• They have only a basic knowledge of hydraulic modelling software. Capacity to use hydraulic 

modelling software (such as EPANET, WaterCAD, or WaterGems) is desirable at this level for 
efficient distribution management. 

 
At Organization (WWD) level 

• WWD has GIS and hydraulic modelling software programs. It also has reasonably accurate 
GIS maps of both water and wastewater network. 

• The department has a qualified professional for surveying. It has recently acquired a high 
sensitivity GPS machine and has started correcting pipe network alignment. Once completed 
this will be a very useful asset. 

• Within WWD there is a ‘Water’ section and under this section there is a ‘Network 
maintenance and extension’ division. All the 16 technicians are currently clubbed in this 
division. Establishing specialized divisions for NRW reduction within the water section will 
be required for better management of NRW reduction work. 

• Lack of adequate and proper equipment and tools is a major concern which is limiting the 
WWD’s technical performance. Among the most important are: 

o Lack of a working water meter test bench, 
o Lack of an excavator in the department. The WWD needs to depend on the excavator 

from Engineering department of municipality which sometimes causes delays in pipe 
burst repair. 

• Despite the lack of excavator in the department, the department has managed to repair leaks 
quickly (less than 1.5 days for distribution and less than 2 days for house connections). 

• There is no system of pressure and flow monitoring in the distribution system which is 
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essential for proper distribution management and equitable supply. The WWD lacks required 
plans (zoning system) and equipment (pressure gauge, flow meter). 

• The department has only a brief and paper-based reporting system of pipe network 
maintenance / leak repair works. This needs to be improved with more details which will be 
helpful for future planning of pipe replacement program.  

• There is no planned replacement program of pipe network. 
• WWD calculates some Performance Indicators (total – 37 out of which 11 are technical). 

Since all water sources and customer connections are metered (though the accuracy and 
working status of these meters are not always perfect) calculating PIs related to NRW as a 
whole is possible. But they do not have any authentic basis to divide the NRW into real and 
apparent loss components. 

• Linkage of customer database to customer locations on GIS map is very helpful for NRW 
reduction. This has not been achieved yet in Jenin. Alshamel computer program is used for 
meter reading and billing system. How to make linkage of customer database in Alshamel 
program to GIS needs to be studied and established. 

 
7.2.2 Background 
 
Technical capacity assessment was done at three levels; at technician’s level, at engineer’s level, and at 
organizational level. At technicians’ level the assessment was done by two methods; by test questions 
and by one-to-one interview. At engineers’ level, two regular engineers of the municipality / WWD 
and one intern were given a set of questions and their answers were evaluated and analyzed. At 
organizational level, a self-evaluation matrix of NRW was completed by the head of WWD who is 
also the manager of the project. The questions were of different levels for engineers and technicians. 
Technicians’ questions were mostly related to practical aspects whereas engineers’ questions were the 
mix of concept and practical aspects. 
 
7.2.3 Technical Capacity Assessment of Technicians 
 
Technicians are the backbone of daily operation and maintenance of water network. They operate the 
valves on daily basis and fix pipe burst and leaks. They are also the key members of NRW reduction 
team in the project. Assessing their technical capacity is important to prepare capacity development 
strategy. The assessment by questionnaire focusses mainly on their technical capacity on NRW and 
related subjects while the assessment by one-to-one interview gives idea about other aspects like their 
experience, motivation level, their perception of problems and challenges, and suggestions for 
improvement of water system in Jenin. 
 
(1) Technical Capacity Assessment of Technicians by Questionnaire 
The test questions were first prepared in English and then translated into Arabic. The English version 
of the questions is given in Attachment 7. There were a total of 65 questions divided into three subject 
categories; A, B, and C. The category A contained questions related to water leakage, water pressure, 
and NRW in general. Category B included questions related to leak detection, repair tools/equipment, 
and their use. And category C included the questions related to water meters and pumps. 
 
The questions were objective type and a total of 13 technicians took the test. Performance of each 
person is shown in Figure 7.4. 
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Source: JICA Expert Team 

Figure 7.4  Marks Obtained by Each Person 
 
Analysis of the result showed that 6 of the 13 technicians scored in between 50% to 60%, 4 between 
40% to 50% and the remaining 3 scored less than 40%. This result indicates that 6 of the 13 
technicians have a moderate level of knowledge of NRW and related subjects, six of them have some 
basic knowledge, and the remaining one has almost no knowledge of the subject. 
 
The test result was also analyzed by subject group and question. The result is shown in Figure 7.5. 
Only 2 questions (QA3 and QA9) were answered correctly by all. Four questions (QB1-7, QB3-3-2, 
QB9-12, and QC-7) were not answered correctly by anybody. Five questions were answered correctly 
by only 1 person and 9 questions by only 2 persons.  
 
 

 
Source: JICA Expert Team 

Figure 7.5  Correctly Answered Percentage for Each Question 

0%

10%

20%

30%

40%

50%

60%

70%

M
ar

ks
 O

bt
ai

ne
d 

by
 E

ac
h 

Pe
rs

on

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Q
A

1
Q

A
3

Q
A

5
Q

A
7

Q
A

9
Q

B
1-

2
Q

B
1-

4
Q

B
1-

6
Q

B
1-

8
Q

B
2-

2
Q

B
2-

4
Q

B
2-

6
Q

B
3-

2
Q

B
3-

3-
2

Q
B

3-
3-

4
Q

B
4

Q
B

6
Q

B
8

Q
B

9-
2

Q
B

9-
4

Q
B

9-
6

Q
B

9-
8

Q
B

9-
10

Q
B

9-
12

Q
C

2
Q

C
4

Q
C

6
Q

C
8

Q
C

9-
2

Q
C

9-
4

Q
C

9-
6

Q
C

9-
8

Q
C

9-
10

C
or

re
ct

ly
 A

ns
w

er
ed

Question No.

A series 
questons

B series questions C Series questions

R
an

ge
 o

f d
es

ira
bl

e
w

at
er

 p
re

ss
ur

e

Le
ak

ag
e 

eq
ui

pm
en

t f
or

 p
in

po
in

tin
g 

(b
or

in
g 

ba
r)

M
et

al
 d

et
ec

to
r 

ph
ot

o

P
ic

tu
re

 s
ho

w
in

g
dr

ill
in

g 
fo

r 
pi

np
po

in
tin

g 
le

ak
ag

e

C
or

re
ct

 s
en

so
r 

se
tti

ng
 o

f u
ltr

as
on

ic
 fl

ow
 m

et
er

M
os

t a
cc

ur
at

e 
w

at
er

 m
et

er
 c

la
ss

R
ea

di
ng

 o
f b

ul
k 

m
et

er

Li
st

en
in

g 
le

ak
 n

oi
se

 to
 k

no
w

 p
ip

e 
bl

oc
ka

ge

R
el

at
io

ns
hi

p 
of

 le
ak

 s
ou

nd
 a

nd
 le

ak
ag

e 
qu

an
tit

y



Report on Baseline Survey 
Project for Strengthening the Capacity of Water Service Management in Jenin Municipality 

7-12 

 
The four questions which nobody could answer are: 
QB1-7 This question asks which equipment is used to confirm the location of leakage by pinpointing. 

Its correct answer is Boring bar, but nobody could correctly answer it. 
QB3-3-2 There is a photo showing drilling to pinpoint leakage, but none of them could recognize it. 
QB9-12 The question was to identify the statement ‘When setting up ultrasonic flowmeters, it is good 

to place the sensors either on top or bottom of the pipeline’ as correct or incorrect. Everybody 
got wrong answer. 

QC7 In this question, a photo of a bulk meter dial has been shown and they are asked to take the 
reading in m3. There is a clear indication on the meter dial that the reading has to be multiplied 
by 10 to get the reading in m3. But nobody could understand that.  

 
These results will be taken into consideration while designing technology transfer programs to 
technicians in future. 
 
(2) Technical Capacity Assessment of Technicians by Interview 
Sixteen technicians (13 as above + 3 additional) were individually interviewed regarding various 
technical and non-technical issues. For clarity and uniformity, the questions were prearranged and 
translated into Arabic. The results are summarized in the following section. The questions are given in 
Attachment 8. 
 
Q1. Position and working experience 
 
The responses are as below. 
 

Sub-questions 1-5 yrs 5-10 yrs 10-15 
yrs 

15-20 
yrs 

20-25 
yrs 

25-30 
yrs Total 

1.How long you are working in 
this Department?  5 0 6 4 0 1 16 

2-How long you are working in 
this post?  5 0 6 4 0 1 16 

 3.Had you worked in any other 
position before this post?  

Yes No      

2 14     16 

 4.If yes, for how many years 
1-5 yrs 5-10 yrs 10-15 yrs 15-20 yrs 20-25 yrs 25-30 yrs  

1   1   2 

 5. Are you a temporary or 
permanent employee 

Temporary Permanent      

4 12     16 

  
6.Your academic qualification:  

No 
education 

Primary 
school 

Secondar
y school Diploma Universit

y 
  

0 3 12 1   16 

 
The results show that 11 of the 16 technicians have experience of 10 years or more, 12 of the 16 are 
permanent staff and 13 technicians have secondary or higher education. 
 
Q2. Main tasks 
 
They were asked what their main tasks were. The result arranged on the descending order is shown 
below. 
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Main Tasks Nos7 

1-Network repairing activities 11 
2-Following water distribution schedule/open-close valves 9 
3-New pipes connections / installation works 7 
4-Staff direction and monitoring / following maintenance progress 2 
5-Leak detection 2 
6-Checking ahead for new connections 2 
7-Procurement of fittings and equipment 1 
8-Pumps installation / maintenance 1 
9-Reinstatement works 1 
10-Communications / transfer correspondences 1 
11-Office works 1 
12-Pipe welder 1 

 
The result shows that 11 of the technicians are involved in network maintenance work. Following this, 
9 are involved in daily valve operation works for rationing water supply, and 7 in new pipes connections 
/ installation works. 
  
Q3 was about their behavior in emergency situation. They were asked “What's the additional issues 
you needed to do in the emergency conditions”? Their responses were as follows. 
General action Nos Technical action Nos 
1-Inform WWD manager 9 1-Try to stop the water by closing the valves 8 
2-Request urgent assistance 5 2-Try to repair as much as possible 7 
3-Give priority to the emergency condition 1    

4-Work in late time  2    

5-Inform the emergency afternoon shift 1    

 
The purpose of this question was to know if they were essential in case of emergencies and if they 
could be involved in additional tasks of the project. The result is not clear in this sense. 
 
Q4 & 5. Availability of deputy during absence 
 
Availability of Deputy during absence  Nos. Comment 

1-No official deputy 16 All of them replied that any person from the 
department can follow the works 

2-There is official deputy 0   
 
The above result shows that there was no system of appointing official deputy in the absence of any on 
of them.   
 
Q6. Type of challenges during daily work 
 
Subjects  Challenges Nos 
0- No challenges 1-No challenges 3 
1-Machinary & vehicles 2-Problem in transportation to site 6 

 
7 They were allowed have multiple answers, thus the total number is more than the total number of 
staff interviewed 
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Subjects  Challenges Nos 
  3-Lack of machinery 7 

2-Stock management 4-Lack of equipment 10 
  5-Lack of repair fittings 9 
3-Administrative issues 6-Lack of manpower 2 
  
  

7-Weak coordination with other departments (i.e to provide 
machinery) 2 

 8-Changing the job duties 1 
4-Technical issues 9-Very old network 1 
 10-Problem in valves (buried, very old, not distributed properly) 1 
 11-Difficulty in stopping the leakage due to high pressure 1 
  12-Difficulty to find the leakage location 1 
  13-Irrigular water distribution schedule 1 
  14-Diffirent sources supply one area 1 
5-Safety issues 15-Lack of safety clothes 2 
  16-Lack of safety at site/cause problem with drivers 1 
6-Public issues 17-Residents are not cooperative 2 
 
The above result shows that lack of equipment was the biggest problem followed by lack of repair 
fittings, lack of machinery, and lack of transportation to site in that order. 
 
Q7. How do they try to solve the challenges? 
 
Challenges Approach they use to solve Nos 
1-No challenges Nothing to do 4 
2-Problem in transportation to site Go to the site by walking 3 

3-Lack of machinery Take more spare parts to avoid lack of 
machinery 1 

4-Lack of equipment Do manual excavation 1 
5-Lack of repair fittings Use the personal equipment 1 
 Inform WD about lack of fittings 1 
6-Lack in manpower Work for additional hours 1 
7-Weak coordination with other departments (i.e., to provide 
machinery) 

Proceed in working and try to solve as 
much as possible 3 

8-Changing the job duties   

9-Very old network Change the fittings from others (use 
recycled fittings) 5 

10-Problem in valves (buried, very old, not distributed 
properly) 

Install additional valves to control the 
problems 1 

11-Difficulty in stopping the leakage due to high pressure    

12-Difficulty to find the leakage location    

13-Irrigular water distribution schedule    

14-Diffirent sources supply one area    

15-Lack of safety clothes    

16-Lack of safety at site/cause problem with drivers    
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17-Residents are not cooperative Try to keep calm as much as possible 3 
 
The above result shows that they try to find solutions to their best but some of the solutions like using 
recycled fittings are not good to reduce NRW. 
 
Q8. Percentage of problems they cannot solve on their own 
 

Nos. Percentage of problems they cannot solve 
on their own 

5 0-5% 
5 5-10% 
3 15-20% 
2 30-35% 
1 35-40% 

 
Q9. Reasons for not being able to solve the problem on their own 
 

Reasons for not being able to solve the problems Nos 
1-Main line with high pressure 3 
2-No proper machinery 5 
3-No assistant due to insufficient staff 5 
4-Lack of fittings 4 
5-Problems in valves (old, buried, etc) 2 
6-Lack of equipment 2 
7-Residents’ dissatisfaction 1 
8-Technician is not authorized to decide 2 
9-Not enough experience 3 

10-Narrow roads / need coordination with police 2 
 
The majority of reasons for not being able to solve the problems on their own seem to be related to 
constraint of resources such as lack of proper machinery, fittings, and staff. Lack of decision making 
power seems to be not high, only 2 of 16 pointed this. 
 
Q10. To the question, “Do you want to improve the WD?”, all of them replied ‘Yes’. They pointed out 
the following issues to be improved.  
 

Issues need to be improved Nos. 
1-Provide enough & proper equipment 9 
2-Provide proper machinery 5 
3-Provide enough fittings 4 
4-Increase staff 5 
5-Improve the technician experience 3 
6-Replace the old NW 1 
7-Install prepaid meters 1 
8-Create motivations 1 
9-Provide safety clothes 1 
10-Make the job contract permanent 1 
11-Find new water sources 2 
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12-Improve the staff organization 2 
13-Maintanance for valves and champers 1 

 
Their suggestions to improve WD indicated again the lack equipment and machinery. Other important 
suggestions were to increase the number of staff and improve the technicians’ experience (skill). 
 
Q11. To the question “Do you want to improve the water situation in Jenin?” all of them replied ‘Yes’. 
They pointed out the following issues to be improved.  
 

 
 
The above result shows that most of them think new water sources are the solution to the water 
problem in Jenin which is only partially correct. Only two of them think reducing NRW is important. 
 
Q12. A set of 21 issues were given to them and they were asked to select 5 most important issues from 
these. The result is as shown below.  
 

Main challenges for the water sector in the city Nos 

Many water leaks 13 
Insufficient materials and equipment 9 
Insufficient water source 8 
Illegal connection 7 
Customers’ dissatisfaction for water supply 7 
Water shortage  7 
Old pump station 6 
Inadequate water supply network 4 
Insufficient staff 4 
Low tariff collection rate 3 
Weak management 3 
No motivation to work 2 
Low salary 2 
Bad water quality 2 

Reduse the NRW

Improve the water

distribution schedule

Replace the old NW and

extend it

Find new water sources

Increase the public

awareness

Improve the M & O for

the water NW

Prevent the illegal

connections
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No. of Response
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Meter malfunction or inaccuracy 1 
High operation and maintenance cost 1 
No operation and maintenance plan 1 
Low water tariff 0 
High cost of bulk water purchase 0 
Less skill and technology of staff 0 
Low water revenue 0 

 
The highest numbers (13) think that high number of leaks is the most critical challenge. For year 2017 
there were 445 leak repairs in Jenin. Given the total length of pipe network in Jenin is 163 km, the 
number of leaks per km of pipe length is 2.73 leaks.  
 
Q13. If they have taken any training during the job.  
 

Training during the job Nos Period Description 
Yes 1 15 days Leak detection 

 1 6 months Meter maintenance 
 1 5 days Leak detection 

No 13     
 
Only three of them had taken some training; two of them in leak detection and one in meter 
maintenance. They could be the key persons for leak detection and meter maintenance tasks in this 
project, and also as trainers to other technicians. 
 
Q14. What motivation they have in the job  
 

Motivation Nos What are the motivations 

Yes 5 

• Like the job 
• Cooperation between the staff 
• Good treatment by others 
• To provide the water for residents     

No 11   
 
Q15. If they were willing to learn new subjects / skills  
 

Willing to learn new subjects / 
skills Nos Remarks 

Yes 15  

No 1 
This one person seems to be very 

dissatisfied with his / her job 
 
This shows their willingness to participate in the trainings to be conducted under this project. 
 
Q16. How many hours they can give for training / learning new things daily  
 

Daily time they can give to training Nos 
No time 2 
1-2 hrs 6 
2-4 hr 7 
4-6 hr 1 
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The result shows that 13 of them can allocate about 2 hours daily for training. So the training program 
of the project will need to be designed according to this. 
 
Q17. Their awareness of scope and target of this project 
 
As per their understanding, the scope and target of this project are as shown in the following figure. 
These are only partially correct. 

 Source: JICA Expert Team 
Figure 7.6  Technicians’ Understanding of the Scope and Target of this Project 

 
Almost all of them had perception that this project was also like an infrastructure improvement 
project. 
 
Q18. If they had any question about the project 
 
Their response to the above question is as follows. 
 

Their Questions Nos 
1-Will the WWD staff be increased? 2 
2-Will the stock be improved? 1 
3-Will the project create new water sources? 2 
4-Will the project provide new equipment? 2 
5-Will the project include some activities on the ground or it is only study? 1 
6-Will the old water network be replaced? 2 
7-Will the project provide training to the WWD staff? 2 
8-What is the project period and phases? 3 
9-No questions 6 

 
 
7.2.4 Technical Capacity Assessment of Engineers 
 
A written test was first taken of two C/P Engineers; head of GIS section and head of water section in 
WWD. The test was also taken of one intern who is yet to graduate and who comes to WWD 
sometimes, once or week or so. The test consisted of 25 questions grouped into three subjects; (1) 

0 1 2 3 4 5 6 7 8 9 10

To improve the water network in the city

Replace parts of the old water network

Leakage detection

Capacity building for the WWD staff

Create new water sources

Increase/improve the water situation in the city

Change customer water meters

Number of persons
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Advance knowledge on NRW, (2) DMA and conceptual analysis, and (3) Tools / equipment.  
 
Summary of the result of the two regular engineers is given in Table 7.5. Result of the intern is not 
included here because he could hardly reply any question except a few those related to hydraulic. 
Including his answer together with the other two regular engineers would give wrong result. So the 
results and analysis mentioned henceforth are for the two regular engineers only. 
 

Table 7.5 Summary of Result of Test to C/P Engineers 

Subject Group Score of 
C/P 1 

Score of 
C/P 2 Average score 

(1) Advance knowledge on NRW 82% 49% 65% 
(2) DMA and conceptual analysis 61% 13% 37% 
(3) Tools / equipment 36% 14% 25% 
Overall 67% 33% 50% 

 
Detail result of the test including maximum mark assigned to each question and marks obtained by each C/P is shown in 
Source: JICA Expert Team 
.  
 

 
Source: JICA Expert Team 

Figure 7.7  Result of Technical Capacity Assessment at Engineer’s Level 
 
The result shows that the C/Ps (Engineers) have some understanding of general NRW concept but their 
understanding of DMA concept and tools / equipment is only basic and needs substantial improvement. 
This fact will be taken into consideration while designing future capacity development programs. 
 
The questions of this test are given as Attachment 8. 
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7.2.5 Technical Capacity Assessment at Organizational Level by Self-Evaluation 
 
In order to understand where the Jenin municipality (WWD) stands in terms of various indicators of 
NRW, a self-evaluation matrix often used in developing country’s situation was used. Summary of the 
self-evaluation by WWD head is shown graphically in Figure 7.9 and also in Table 7.6. The complete 
matrix showing the meaning of various levels from basic to high along with the self-evaluated position 
is shown in Figure 7.9. 
 
 

 
Source: JICA Expert Team 

Figure 7.8  Summary of Self-Evaluation on NRW 
 

Table 7.6 Summary of Self-Evaluation on NRW 

S.N. Issues, questions Current level [Level 1 (basic) to Level 5 
(high)] Remarks 

1 Water balance, flow and pressure monitoring, mapping  

1.1 Water balance Level 4 - We establish an annual water balance 
in accordance with the international form  

1.2 System input metering 
Level 4 - Our system input is metered with 
mechanical and/or magnetic flow meters that are 
rarely calibrated 

System input is measured 
with mechanical meters. 

1.3 Pressure monitoring Level 2 – We have a few pressure recorders at 
pumping stations and treatment plants installed  

1.4 Map / GIS Somewhere between Level 4 and 5 – We have 
GIS maps but they are not updated regularly  

2 Leak repair records   

2.1 Leak repair records Level 4 – We keep detailed records that indicate 
location, pipe diameter, material and type of 

JET’s experience shows 
that WWD has not 
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leak as well date of detection and date and 
duration of repair 

achieved Level 4 yet.  

3 Performance indicators  

3.1 Performance indicators Level 1 - The only PI used is % NRW. No PI 
directly linked to condition of asset 

Water loss PIs are 
included in WWD’s 
report, so they have 
achieved at least Level 2.  

4 Active leakage control   

4.1 Active leakage control Level 3 - We do leak detection occasionally if 
there is a specific problem in an area  

4.2 District meter areas 
(DMAs) 

Level 2 - We have started to establish the first 
DMAs  

4.3 
Leak repair - 
Distribution pipes (repair 
time) 

Level 5 - Our average repair time is less than 
1.5 days 

This is possible because 
the system is still small 
and manageable 

4.4 Leak repair - house 
connections 

Level 5 - Our average repair time is less than 2 
days  

4.5 Pipe replacement Level 2 - Only where replacement is inevitable  
5 Customer metering   

5.1 Customer metering 
Level 4 - Nearly all of our customers are 
metered, except public fountains, stand pies and 
similar 

 

5.2 Customer meter 
Replacement and age 

Level 3 - We only change meters if they are 
obviously not functioning anymore. No approve 
meter replacement policy in place 

 

5.3 Customer meter class Level 4 - All customer meters are Class C and D 
Many of the older meters 
are Class B, so they are 
likely in Level 2, not 4. 

5.4 Customer database Level 3 - We are in the process of updating our 
customer database  

5.5 Customer meter reading Level 2 - We only rotate meter readers if we are 
suspicious of inaccuracies  

5.6 
Illegal connections, 
meter tampering, 
bypasses  

Level 3 - We occasionally detect illegal 
connections and other forms of fraud  
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Figure 7.9  Self-Evaluation Matrix on NRW
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1. Job Description of Head of Department and Head of Sections in Water and Wastewater 

Department 
2. List of Inventories 
3. Social Survey Questionnaire Form (Arabic, English) 
4. Social Survey Questionnaire Form (English) 
5. Result of Site Observation Tour on Prepaid Customer (Water Meter) System in specific Towns in 

Palestine 
6. Questionnaire for Non-revenue Water Management - Initial assessment (For Technician level) 
7. Interview Questionnaire for Capacity Assessment of Individual Members 
8. Questions for Engineer’s Level 

 



 

 

Job Description of Head of Department and Head of Sections in Water and Wastewater 
Department 
 
1. Job Title: Director of Water and Wastewater Department  

Unit: Section:  Department: Water and 
wastewater  

Responsibility: employees of the department Managerial following up: 
Municipality Director 

Follow up the preparation of studies and plans related to water and wastewater in 
the city; Participate in preparation of plans which warrantee the availability of 
water to citizens who are served by the municipality, suitable quantity, high 
quality and NRW reduction. 

Job description summary  

Tasks and Activities 
Detailed Activities Main Tasks 
 Participate in preparation of annual plans and programs of the municipality. 
 Participate in preparation of municipality’s annual budgets.  
 Prepare water department plans and budget in cooperation with section heads. 
 Participate in preparation of water department programs and supervise their 

implementation. 

Planning and budget 

 Participate in preparation of long and mid-term plans on rehabilitation and 
extension of water and sewer networks. 

 Follow up the preparation of studies about the methodology to benefit from 
wastewater and reuse it. 

Following up work in 
studies and planning section  

 Follow up customer applications in the section and deal with the methodology 
of it. 

 Participate in putting plans and programs for determining response 
methodology for customers’ requests within specific time. 

Following up work in 
customer care section 

 Follow up meter installation process for new customers. 
 Participate in preventive maintenance of customers meters. 
 Participate in putting programs in awareness of how to deal with meters 

according to different weather conditions in coordination with PR department. 

Following up work in 
checking and meters section 

 Participate in water distribution programs in populated areas which are served 
by the municipality according to specific standards.  

Following up work in 
distribution section  

 Follow up subscription applications which are applied from citizens, 
companies and industries. 

 Supervise the connection work of customers to wastewater networks. 

Following up work in 
wastewater section  

 Participate in developing health and safety procedure manuals in water field.  Preparing operational and 
development plans  

 Ensure effective operation and suitable maintenance of water and wastewater 
network. 

 Supervise preventive leakage controls and take the initiative to fix it. 
 Guarantee the availability of (workers/ materials) for emergency situations. 
 Supervise chemical and biological analysis.  
 Supervise maintenance of safety equipment. 

Following up maintenance 
of water and wastewater 
networks with coordination 
with public works section 

 Prepare periodic and non-periodic reports on department performance and 
discuss them with the Assistant Municipality Director on electricity, water, 
movement and mechanical issues. 

 Submit development proposals which may develop the work in department. 
 Fulfill any tasks that the direct manager requests within the scope of work. 

Other works 

 
Membership in permanent committees:  
● Planning 
● Tenders and projects 
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Required qualifications: 
● B.E in water and wastewater engineering, preferably in water resources management. 
● Experience should be not less than 10 years in water resources management. 
● Ability to work with computer applications related to water and wastewater. 

 
2. Job Title: Head of Water Section 

Unit: Section: water Department: Water and 
wastewater  

Responsibility: employees of the section  Managerial following up: 
Head of water and 
wastewater department 

Warrantee the availability of water to citizens who are served by the municipality 
according to the plan of the municipality, suitable quantity, high quality and 
NRW reduction. 

Job description summary  

Tasks and Activities 
Detailed activities Main Tasks 
 Participate in preparation of water and wastewater department annual plan. 
 Prepare water department annual programs.  
 Follow up annual programs of water section. 

Planning and budgets 

 Participate in developing health and safety procedure manuals in water field.  
 Participate in water distribution programs in populated areas which are served 

by the municipality according to specific standards. 
 Participate in preparation of long and mid-term plans on rehabilitation and 

extension of water networks in coordination with planning and development 
department. 

Operational and 
development plans 
preparation 

 Follow up customers applications for checking meters, transferring meter 
ownership and other applications. 

 Supervise customer connection process to water pipe network. 
 Follow up the archive of connection files of customers. 
 Conduct managerial supervision and follow up technical correction actions 

for water meters to secure quick response to the complaints. 

Following up work in 
customers applications and 
requests with customer 
service section 

 Ensure effective operation and suitable maintenance of waterworks. 
 Supervise preventive leakage controls and take the initiative to fix it. 
 Guarantee the availability of (workers/ materials) for emergency situations. 
 Supervise chemical and biological analysis.  
 Supervise maintenance of safety equipment. 
 Monitor all maintenance programs. 

Following up the 
maintenance of water and 
wastewater networks with 
coordination with public 
works section 

 Prepare periodic and non-periodic reports about section performance.  
 Submit development proposals which may develop the work in section. 
 Fulfill any tasks that the direct manager requests within the scope of work. 
 Calculate operational costs for the section in order to calculate the tariff in 

coordination with financial department.  

Other works 

Membership in permanent committees: Null 
 
Required qualifications: 
● B.E. in civil engineering preference to be to water resources management. 
● Experience should be not less than 5 years in water resources management. 
● Ability to work with computer applications related to water and wastewater. 

 
3. Job Title: Head of Planning and Studies  

Unit: Section: Planning and Studies Department: Water 



 

 

Responsibility: employees of the section  Managerial following up: 
Director of Water Department 

Prepare studies and plans related to water and wastewater in coordination 
with planning and development department in order to provide the 
customers with best services.  

Job description summary  

Tasks and Activities 
Detailed activities Main Tasks 
 Participate in preparation of water department annual plan. 
 Prepare an annual program for planning and studies section. 
 Follow up implementation of planning and studies section annual 

program. 

Planning and budgets 

 Prepare studies on citizen distribution in Jenin city in order to put water 
distribution schedules in the city according to populated areas which are 
served by the municipality, according to determined standards. 

 Participate in the preparation of long and mid-term plans for 
rehabilitation and extension of water and sewer network in coordination 
with planning and studies department. 

 Conduct studies on produced wastewater quantity and develop a best 
plan to benefit from it  

 Participate in city planning in coordination with planning section in the 
municipality, which includes infrastructure planning of water and sewer 
network. 

 Contribute to developing safety and health procedure manuals in water 
field.  

Plans and studies 

 Prepare periodic and non-periodic reports about section performance.  
 Submit developing proposals which develop the work in section.  
 Fulfill any tasks that are requested from the direct manager and within 

the scope of work. 

Other works 

Membership in permanent committees: Null 
 
Required qualifications: 
● B.E in Water and wastewater engineering. 
● Experience should be not less than 5 years in studies and water planning. 
● Ability to work with Computer applications related to water and wastewater. 

 
4. Job Title: Head of Wastewater Section 

Unit: Section: Wastewater Department: Water and 
Wastewater  

Responsibility: employees of the section  Managerial following up: 
Director of Water and 
Wastewater Department 

Follow up sewerage works in the city, from domestic, factories, NGOS 
connections; implement treatment and preventive maintenance of the network, in 
addition to the following up of the issues related to WWTP from maintenance, 
tests and expansions.  

Job description summary  

Tasks and Activities 
Detailed activities Main Tasks 
 Participate in preparation of water and wastewater department annual plan. 
 Prepare wastewater section programs. 
 Supervise wastewater section programs implementation. 

Planning and budgets 

 Follow up customers, industrial organizations and applications. 
 Supervise customers in connecting process to wastewater network.  
 Conduct managerial supervision and follow up technical correction actions; 

assure rapid responses to complaints in coordination with public works section. 

Following up work in 
customer care section 



 

 

 Ensure effective operation and suitable maintenance of sewer network. 
 Supervise preventive leakage controls and take the initiative to fix it. 
 Guarantee the availability of (workers/ materials) for emergency situations. 
 Supervise chemical and biological analysis.  
 Supervise maintenance of safety equipment. 
 Monitor maintenance programs. 
 Secure environmental and technical safety for workers, utilities and citizens 

Following up the 
maintenance of sewer 
network in coordination 
with public works section 

 Follow up periodic preventive maintenance works for WWTP equipment  
 Follow up laboratory tests and other tests and take suitable decision according 

to test results in coordination with persons in charge of WWTP. 
 Follow up general maintenance works of WWTP building and infrastructure of 

WWTP. 
 Follow up connection applications which are submitted from factories and 

companies; give recommendations to them according to test results of their 
wastewater. 

 Participate in implementing the awareness programs specialized in wastewater 
and WWTP. 

Following up all technical 
and managerial works 
implemented in WWTP and 
maintenance of WWTP 
equipment 

 Prepare periodic and non-periodic reports about operational process 
performance; hand them over and discuss about them with the director of 
water and wastewater department. 

 Submit development proposals which may develop the work in department. 
 Participate in developing safety and health procedure manuals in wastewater 

field in coordination with environment, health and agriculture department.  
 Perform any tasks that the direct manager requests within the scope of work. 
 Evaluate performance of section employees. 

Other works 

Membership in permanent committees: Health 
 
Required qualifications: 
● B.E. in civil engineering, preferably in wastewater. 
● Experience should be not less than 5 years in wastewater field. 
● Ability to work with computer applications related to wastewater. 
● Having trainings specialized in wastewater field. 

 



 

 

List of Inventories  
 

Date: 31st October, 2017 
Distinction Product Name   

In  Out End of Oct 

Water 
Department 

Item Chasers in drop head 1/2 Inch 0 0 1 
Item Chasers in drop head 3/4 Inch 0 0 9 
Item Chasers in drop head 1 Inch 0 0 5 
Item Chasers in drop head 2 Inch RIDGID 0 0 0 
Set Electronic Chasers in drop head 2 Inch RIDGID 0 0 2 
Item Chasers in drop head Anbiti 2 Inch 0 0 0 
Item indentation threader machine 1/2 inch O R  0 0 0 
Set indentation threader machine 2 inch  R 200  0 0 0 
Meter Pelgal"بلجال" Hose 1/2 inch 0 0 0 
Meter Pelgal"بلجال" Hose 3/4 inch 0 0 0 
Meter Pelgal"بلجال" Hose 1 inch 0 0 0 
Meter LPDEhose Chlorine device hose  0 0 0 
Item Tee 1/2 inch 0 0 50 
Item Tee 3/4 inch 0 0 70 
Item Tee 1 inch 0 0 105 
Item Tee 2 inch 0 0 10 
Item Tee 3 inch 0 0 25 
Item Tee 4 inch 0 0 16 
Item Welded padded Tee 6 inch 0 0 0 
Item Welded iron Tee 3 inch 0 0 3 
Item Welded Tee 8 inch 0 0 0 
Item Welded padded Tee 4 inch 0 0 0 
Item Padded welding Tee 4 inch  0 0 11 
Item Welded iron Tee 6 inch 0 0 0 
Item Welded padded Tee 8 inch 0 0 0 
Item Copper Tee 1/2 inch 0 0 0 
Item Reducing Tee 1-1/2 inch 0 0 0 
Item Reducing Tee 1-3/4 inch 0 0 0 
Item Reducing Tee 2-1 inch 0 0 0 
Item Reducing Tee 2-1/2 inch 0 0 24 
Item Reducing Tee 3-2 inch 0 0 14 
Item Reducing Tee 4-2 inch 0 0 9 
Item Reducing Tee 4-3 inch 0 0 0 
Item Reducing Tee 3/4-1-2 inch 0 0 25 
Item Reducing Tee 3-1 inch 0 0 0 
Item Reducing Tee 6-4 inch 0 0 0 
Item Reducing padded Tee 6-4 inch 0 0 10 
Item Reducing padded Tee 4-3 inch 0 0 2 
Item Reducing padded Tee 8-6 inch 0 0 1 
Item Reducing padded Tee 8-4 inch 0 0 1 
Item Reducer (step) 3/4-1/2 inch 0 0 0 
Item Reducer (step) 1/2-1 inch 0 0 50 
Item Reducer (step) 1-3/4 inch 0 0 0 
Item Reducer (step) 2-1/2 inch 0 0 450 
Item Reducer (step) 2-3/4 inch 0 0 290 
Item Reducer (step) 2-1 inch 0 0 140 
Item Reducer (step) 2-1.25 inch 0 0 0 
Item Reducer (step) 2.5-3 inch 0 0 7 
Item Reducer (step) 3-2 inch 0 0 0 
Item Reducer (step) 4-2 inch 0 0 0 
Item Reducer (step) 4-3 inch 0 0 0 
Item Reducer (step) 4-6 inch 0 0 0 
Item Reducer (step) 10-12 inch 0 0 0 
Item Reducer (step) 8-12 inch 0 0 0 
Item Reducer (step) 2.5-2 inch 0 0 0 
Item Welded Reducer 6-10 inch 0 0 0 
Item Padded welded Reducer 8-6 inch 0 0 5 
Item Reducer (step) 2-1.5 inch 0 0 0 
Item Reducer (Gradual) 1-1/2 inch 0 0 0 
Item Reducer (Gradual) 2-1 inch 0 0 8 
Item Reducer (Gradual) 1-3/4 inch 0 0 0 
Item Reducer (step) 1/2-3/8 inch 0 0 0 
Item Padded Reducer (Gradual) 6-2 inch 0 0 0 
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Item Padded Reducer (Gradual) 4-6 inch 0 0 0 
Item Padded Reducer (step) 8-10 inch 0 0 0 
Item Padded Reducer (Gradual) 8-4 inch 0 0 1 
Item Faucet 1/2 inch 0 0 15 
Item Faucet 3/4 inch 0 0 0 
Item Faucet 1 inch 0 0 0 
Item Niggel Faucet  1/2 inch (Long leg) 0 0 0 
Item Niggel Faucet short leg 0 0 0 
Item Water Dresser 1 inch 0 0 0 
Item Water Dresser 2 inch 0 0 8 
Item Water Dresser 3 inch 0 0 2 
Item Water Dresser 4 inch 0 0 4 
Item Water Dresser 6 inch 0 0 6 
Item Water Dresser 10 inch 0 0 2 
Item Water Dresser 12 inch 0 0 5 
Item Ear Dresser  0 0 0 
Item Flenge Dresser 2 inch 0 0 90 
Item Flenge Dresser 3 inch 0 0 0 
Item Flenge Dresser 4 inch 0 0 0 
Item Flenge Dresser 6 inch 0 0 0 
Item Joint 1/2 inch 0 0 0 
Item Joint 3/4 inch 0 0 50 
Item Joint 1 inch 0 0 31 
Item Joint 1.25 inch 0 0 0 
Item Joint 1.5 inch 0 0 0 
Item Joint 2 inch 0 0 31 
Item Joint 3 inch 0 0 14-2  
Item Joint 4 inch 0 0 0 
Item Water Meter Joint 0 0 0 
Item Non return Valve 1/2 inch 0 0 0 
Item Non return Valve 3/4 inch 0 0 0 
Item Non return Valve 1 inch 0 0 0 
Item Non return Valve 2 inch 0 0 4 
Item Non return Valve 3 inch 0 0 0 
Item Non return Valve 4 inch 0 0 1 
Item Non return valve 6 inch 25 bar 0 0 0 
Item Non return Valve10 inch 0 0 1 
Item Non return Valve 8 inch 0 0 0 
Item Non return Valve 4 inch with sinker 0 0 3 
Item Non return Valve 6 inch  25 Bar 0 0 1 
Item Non return Valve 8 inch with sinker 0 0 1 
Item Electronis threader head 0 0 0 
Item Pipe  blade cutter 2 inch 0 0 0 
Item Air Valve 0 0 0 
Item Air Valve 3 inch 0 0 0 
Item Turbine 1 inch 0 0 0 
Item Turbine 2 inch 7.5 horsepower 0 0 0 
Item Turbine  2 inch 20 horse power 0 0 0 
Item Pump 2 inch 15 horse power 0 0 0 
Item Pump 2 inch 3 horsepower 0 0 0 
Item Suction pump 3.5 horse 4 inch 0 0 0 
Item Turbine Pump 10 degrees  0 0 0 
Item Borewell Pump 30 horsepower 0 0 0 
Item Borewell Pump 10 horsepower 0 0 2 
Item Turbine 15 horsepower 0 0 0 
Item Vertical pump LURA Model 5003 0 0 0 
Item Vertical pump LURA Model 3004 0 0 0 
Item Turbid Pump 7 degrees 0 0 1 
Item Turbid pump 35 0 0 0 
Item LURA Turbid 4606 0 0 0 
Item Suction pump 1  0 0 0 
Item Normal pump 3/4 0 0 0 
Item LURA Turbine for pump 3220 0 0 0 
Item LURA pump 3220 0 0 0 
Item Pump 10 horsepower 0 0 0 
Item Borewell pump 50 horsepower with accessories  0 0 0 
Item Float 1/2 inch 0 0 6 
Item Float 1 inch 0 0 1 
Item Float 2 inch 0 0 0 
Item Electric Float  0 0 3 



 

 

Item Copper Float 1 inch 0 0 0 
Item Water meter 1 inch 0 0 0 
Item Water meter 3 inch 0 0 2 
Item Water meter 6 inch 0 0 0 
Item Kent Eater meter  0 0 3 
Item Flenge Water meter 2 inch 0 0 9 
Item Expantion joint 6 inch 0 0 0 
Item (Register unit screen) water meter 0 0 0 
Item (Plastic Register unit screen) water meter 0 0 0 
Item Cover plastic water meter 0 0 0 
Item (Rubber Register unit screen) Black water meter 0 0 0 
Item (Gaskit register unit screen) water meter 0 0 0 
Item Copper meter cover 1/2 inch 0 0 84 
Item Copper meter cover 1 inch 0 0 4 
Item Meter cover 2 inch 0 0 0 
Item Meter cover 6 inch with frame 0 0 0 
Item Stop valve Handle 2 inch  0 0 0 
Item Stop valve Handle and battery 1/2 inch  0 0 0 
Item WM Handle 1/2 inch  0 0 0 
Item WM Handle 3 inch  0 0 0 
Item WM Handle 2 inch  0 0 0 
Item WM Handle 1 inch 0 0 0 
Item Elbow 1/2 inch 0 0 0 
Item Elbow 3/4 inch 0 0 0 
Item Elbow 1 inch 0 0 70 
Item Elbow 1.25 inch 0 0 0 
Item Elbow 2 inch 0 0 23 
Item Elbow 3 inch  0 0 7 
Item Elbow 4 inch 0 0 1 
Item Weldded elbow 6 inch 45 degrees 0 0 0 
Item Ironic elbow 10 inch 0 0 0 
Item Tapped ironic elbow 10 inch 45 degrees  0 0 3 
Item Weldded ironic elbow 3 inch 90 degrees  0 0 0 
Item Tapped ironic elbow 3 inch 45 degrees  0 0 0 
Item Tapped ironic elbow 6 inch 90 degrees  0 0 0 
Item Tapped ironic elbow 6 inch 45 degrees  0 0 2 
Item Weldded ironic elbow 8 inch 90 degrees  0 0 7 
Item Weldded ironic elbow 4 inch 90 degrees  0 0 0 
Item Copper elbow 1/2 inch (16mm) 0 0 0 
Item Elbow 1/2 inch 45 degrees 0 0 95 
Item Elbow 1 inch 45 degrees  0 0 38 
Item Elbow 2 inch 45 degrees  0 0 24 
Item Tapped ironic elbow 3 inch 90 degrees  0 0 0 
Item Tapped elbow 8 inch 45 degrees 0 0 0 
Item Tapped welded elbow 8 inch 90 degrees  0 0 0 
Item Tapped welded elbow 10 inch 90 degrees  0 0 0 
Item Thread elbow 1/2 inch 0 0 30 
Item Thread elbow 3/4 inch 0 0 30 
Item Thread elbow 1 inch 0 0 40 
Item Elbow 1.25 inch 0 0 0 
Item Thread elbow 2 inch 0 0 23 
Item Thread Elbow 3 inch 0 0 0 
Item Coupeling 1/2 inch  0 0 0 
Item Coupeling 3/4 inch  0 0 0 
Item Coupeling 1 inch  0 0 0 
Item Coupeling 2 inch  0 0 0 
Item Coupeling 3 inch  0 0 0 
Item Coupeling 4 inch  0 0 1 
Item Pipes 1/2 inch 6 meters 0 0 25 
Item Pipes 3/4 inch  0 0 15 
Item Pipes 1 inch 6 meters  0 0 10 
Item Pipes 2 inch  0 0 9 
Item Tapped ironic pipes 10 inch  0 0 0 
Item Isolated Pipes 1/2 inch 6 meter 0 0 100 
Item Isolated pipes 3/4 inch 6 meter 0 0 50 
Item Isolated pipes 1 inch 6 meter  0 0 15 
Item Isolated pipes 2 inch 6 meter 0 0 65 
Item Tapped pipes 12 inch 12 meter 0 0 0 
Item Tapped pipes 8 inch 12.2 meter  0 0 0 
Item Tapped pipes 3 inch 12.2 meter 0 0 0 



 

 

Item Tapped pipes 4 inch 12.2 meter 0 0 0 
Item Tapped pipes 14inch 12.2 0 0 0 
Item Tapped pipes 6 inch 12.2 meter length  0 0 0 
Item Isolated pipes 2 inch 6 meter 0 0 0 
Item Isolated pipes 3 inch 6 meter 0 0 0 
Item Stopper 1/2 inch 0 0 0 
Item Stopper 3/4 inch  0 0 270 
Item Stopper 1 inch  0 0 310 
Item Stopper 2 inch  0 0 120 
Item Copper decreasing stopper 1/2 inch  0 0 0 
Item Gel stop valve 1/2 inch  0 0 0 
Item Gel stop valve 3/4 inch  0 0 0 
Item Gel Stop valve 1 inch  0 0 0 
Item Gel stop valve 2 inch  0 0 0 
Item Arka check valve 1/2 inch  0 0 0 
Item Arka check valve 3/4 inch  0 0 6 
Item Arka check valve 1 inch  0 0 25 
Item Arka check valve 2 inch  0 0 5 
Item Arka check valve 6 inch  0 0 4 
Item Arka check valve 8 inch  0 0 1 
Item Arka check valve 10 inch  0 0 1 
Item Nigara check valve  0 0 19 
Item Three way copper valve 1/2 inch 0 0 0 
Item Gate valve 3 inch 0 0 2 
Item Hydrant stop valve  0 0 2 
Item Polyetheline plastice stop valve 1/2 inch 0 0 19 
Item Gate stop valve 4 inch  0 0 11 
Item Long nick Niggle stop valve 1/2 inch  0 0 13 
Item Etholine Stop valve 3/4 inch  0 0 0 
Item Butterfly valve 8 inch 0 0 1 
Item Butterfly valve 4 inch  0 0 1 
Item Plastic Gel valve 2 inch 0 0 4 
Item Reducer Plastic valve 50-63 0 0 0 
Item Polyetheline stop valve 1 inch  0 0 0 
Item Cross joint 1/2 inch 0 0 0 
Item Cross joint 3 inch  0 0 0 
Item Galvanized check valve 1/2 inch 5 cm 0 0 0 

 
 



 

 
  

Attachment 3 



 

 
 



 

 
 



 

 



 

 



 

 



 

 
 

Attachment 4 



 

 

 

  



 

 

Result of Site Observation Tour on Prepaid Customer (Water Meter) System in specific Towns in Palestine 
 (as of 16th November 2017)  

Item JSC-JWV JSC-Tubas Nablus Municipality Aqraba Municipality 
Organization - Established in 1998 

- 11 villages. 
- Staff: ??? 

- JSC established in June 2013 transferring water 
department in municipality to JSC.  

- Covered area: Tubas, Tamoon, Aqaaba, Tayseer, 
Aqaba, Atoof, Wadi Al-Faraa. 

- Department of Water and Wastewater, Nablus 
- Covered area is Nablus Municipality. 

- Aqraba Municipality and nearby villages  
- In August 2017, Aqraba Municipality separated from 

JSC due to conflict. But still pay 12,000 NIS/moth 
for operation and maintenance costs for other service 
(sewer, equipment, etc). 

- 4 staff members in total: 1 advisor, 2 technicians and 
1 collector (Charger) 

Background - The debt was high. 
- There were many water thieves 
- Water loss was high 
 

- AfD aid started in 2010. 
- Before AfD project and PPWM, 1 or 2 days/week 

water supply.  
- Pipe is old and corroded since 1967 and need to be 

rehabilitated. 
 

- 40,000,000 NIS in debt in Municipality. 
- Unbilled connection increase 
- Customer has consumption right (cannot cut water) 
- Refugee camp does not pay water bill. 
- Nablus started disconnecting commercial users first. 

Force to pay bill started for commercial sector. They 
cut commercial connection if they do not pay. And 
discussion started. (In Ramarah, they go to court and 
we will start such measure.) For success, force is 
needed and people should be cooperative. 

- Before project, no distribution network and water is 
supplied by tanker to individual tank. The water 
price is high (price sample: 200NIS/10m3). 

- Municipality has no income from water supply but 
pay some money to JSC.  

Fund Source - Gov. of Palestine (funded by prime ministers in that 
period - D. Salam FYAD - and he lunched the 
project). 

- Grant by USAID 

- PPWM was introduced 5 years ago. 
- AfD project includes development of 2 wells and 

some pipeline change.  
 

- JICA in 2014 
- Municipality 

- KfW grant project started in 2011 through PWA and 
the operation of water supply system started in 2014.  

- The project components are network construction 
and PPWM.  

Classification of 
introduction of PPWM (new 
and/or replacement) 

- Replacement - New installation and Replacement - Replacement - New installation 

Start of PPWM - PPWM installation started in 2009. The fist in 
Palestine. 

- JSC forced customer to install PPWM without public 
awareness. Before install JSC cut 200 to 300 
connections who has huge debt (3,000 or so). When 
JSC was installing PPWM, these debtors want to 
install PPWM but JSC rejected. 

- AfD started from Tamoon, where new water supply 
facilities were developed with PPWM.  

- In Aqaba there is lack of water. And a project was 
implemented and water supply condition changed. 
Life is better than before and people agree to install 
PPWM.  

- Then the project went to Tubas for replacement of 
PPWM. 

- In Tubas, rehabilitation and extension of water 
supply system were implemented. PPWM is installed 
to new household. But replacement is big problem. 
JSC has solved one by one and prepared so many 
scenarios for convince.  

- (An example is that a customer came to complain on 
PPWM with invoice. But JSC explained the bill by 
PPWM was less than before (206 NIS to 120 NIS for 
6 months). Then she was convinced.) 

-  

- PPWM project started donation of PPWM by JICA. 
830 PPWM with the Sotko (Chinese brand and test 
bench) were brought.  

- The project is located in all Nablus area and 
installation are widely scattered. 

- Nablus added 600 by Municipality budget.  
- It isn’t a continuous project but we go on based on 

customer request for PPWM installation. 
- Commercial users with bad paying history get 

PPWM installed.  
 
- (on-going)  
- 12,000 replacements with PPWM are planned using 

municipality budget. In this scheme, mechanical 
water meters are free and we recommend them to 
install PPWM but optional.  

- We target at the distribution zones with high debt 
customers for replacement. Once the number of 
PPWM reach 20% PPWM will be mandatory.  

- No rejection of PPWM when it was installed. The 
Municipality carry out several public meetings. 

-  
- (on-going)  
- They are expanding service to other remote villages. 

The distribution line is installed by Municipality and 
connection fee is paid by customers.  
 

 

After and before introduction of PPWM and project 
- Water supply conditions - 1 day/week to 24/7 hours 

- Family members became more aware about water 
use and consumption dropped. 

- Consumption decreased by 30-35%. 
-  
- Customers are satisfied. 

- After PPWM and the project (source development, 
network, etc), 24/7days supply was achieved. Water 
volume in tanks is monitored by SCADA and can be 
seen through web. In future, JSC want to monitor 
operation of PS and bulk flow meter through 
SCADA.  

- Average per capita consumption is 75 L/c/day. In 
Tamoon, previously use tanker water and per capita 
is 25 l/c/d. After PPWM, they gradually have 
increased water consumption and now it is 65l/c/day.  

- The water supply in Nablus is like 1 day on and 4 
days off by pressure zone. There are 26 pressure 
zones. 

- Without improving water supply condition, PPWM 
is acceptable. 

- Before project, water is supplied by tanker. After 
project, normally, 24/7 days water supply. In 
summer, water supply stops one day a week. 

- Average consumption in winter and summer is 
10m3/month and 20m3/month. In winter low 
consumption and use of rainwater keeping in tank. In 
summer, water is used in agriculture and animal. 
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Item JSC-JWV JSC-Tubas Nablus Municipality Aqraba Municipality 
- NRW - 40 % to 13%~16% - It is not full PPWM installation so that result has not 

been evaluated. NRW is not assessed. And Bill 
collection ratio is not assessed. 

- No concrete statistic if NRW or bill collection rate is 
improved as there are very small number of PPWM.  

- No NRW 
- Minor leakage.  
-  

- Bill collection efficiency 
- Revenue 

- 40% to 100% 
-  

- The collection rate of Tamoon is 95% from 50 % 
before PPWM. 

- By PPWM, customers can monitor consumption and 
be aware more of water use. In post pay system, bill 
comes 2, 3 months later and invoice is some 
200~300 NIS/month but with PPWM less bill. 
Customer is not aware of water use.  

- Nablus had 4,086,308 NIS debts and recovered 
304,038 NIS through prepaid water meters. 

- PPWM revenue: 
1. 2016 ----124,396 
2. 2017----843,258    

- A good point is people become aware, better control 
of finance.  

- The collection rate in JSC was 60%. The collection 
rate is 100%. 

- Revenue is 80,000 NIS/month (Before the project 0) 

Water Sources & supply 
condition 

- Mecrot company 
- Local well (AL-yamoon well, Kferet well) 
- The residents collect rain water in storage tank in 

winter. 

- Tamoon well: 240m3/h, Tubas well: 140 m3/h. In 
addition, in emergency, private wells can be used.  

- Currently, we do not supply 24/7 hours to customers. 
Basically, supply hour is 1 day supply after 4 days 
stop by zone. 

- Aqraba well 
- 3,200 m3/day water source for JSC (11 villages), out 

of which 27 % for Aqraba Municipality. 
 

Nos. of customer - Total population: 64,000 
- Population covered: 44,000 

- Total customers are 8,800  
-  

- 40,000 customers: 
-  

- Population is 12,000.  
- Nos. of customers is 2,000. 

Nos. of PPWM customer - Current customers : 6,000 
- 300 customer / year increase. 

- 7,000 install PPWM.  
- In Tubas, 4,000 customers and 2,000 PPWM (Only 

Electromed), In Tamoon only Bayland.  
- Tubas (2,000), Tamoon (2,600), Aqaaba (1,500), 

Tayseer (600), Aqaba (50), Atoof (50), Wadi 
Al-Faraa (200) 

- 1,450 (1390??).  
- Total of prepaid water meters are 1,293.(Residential 

898 / Commercial 167 / Industrial 4 / Under 
constructions 4) 

- No PPWM in stock but we have 1,000 applicants 
who are waiting. We need fund.  

- All customers have PPWM. 
- The number of PPWM customer increase about 50 

/month. 

Regular meters - About: 40 (mosques, school) - 1,800 regular meters. - Still most of customers use regular meter.  - No regular meter.  
Meter owner and location - Customers pay for PPWM when apply but the 

ownership is JSC. 
- Installation at private premises or public domain, 

depending on the condition. 

- Owner of meter shifted from Customer to JSC and 
JSC’s responsibility is before meter and meter. 
Installation place should be entrance or outside of 
premises. It is better that the location of meter with 
box is outside. 

- Ownership of PPWM is customer.  
-  

- Meter owner is customer.  
- Meter is located at outside of private or entrance of 

premises depending on the condition.  
-  

Type of PPWM introduced 
and warranty/maintenance 
contract 

- Electromed: Turkey 
- Guarantee period by vendor: 10 years 
- Mechanical  
- The price of PPWM is USD140.  
- The maintenance contract comes with 10 years 

guarantee with vendors and costs 6USD/meter/year 
(6,000 meters = 36,000 USD/year). But JSC never 
paid it because the manufacture is a winner by this 
success. 

- Replacement of PPWM is free because JSC has such 
agreement with a maintenance company.  

- No regular calibration. When it is broken it will be 
checked by a maintenance company in Ajja.  

- Out of 6000 meters, 10~12 meter/month are needed 
repair. 

- The PPWM’s two software used to works with some 
problems but not they are emerged and work well 
and management is easy.  

- The software is included with the PPWM.  
 
Test of ultrasonic PPWM 
- We don’t use it but I installed one at my place to see 

its difference with regular PPWM. I learned that the 
regular PPWM was not counting 27% of my water 
consumption but the ultrasonic counted precisely. 
The regular ones don’t count water consumption 
below some minimum amount.  

-  

- Tamoon (volumetric PPWM), Aqaaba and Tayseer 
(velocity PPWM)  

- Tubas (velocity PPWM) (150 USD(500NIS))  
- 2,600 Bayland and 2600 Elecromed PPWM. 
- Electrmed volumetric meter is 140 USD 
- Electrmed mechanical meter is 130 USD 
- Electromed ultrasonic: 150 USD 
- Ultrasonic is more accurate.  
- Meter is one year warranty only. 
- The first month, 5 m3 is service. Software can be 

anything on calculation.  
- Major breakdown are buttery and screen problem. 

JSC needs to replace. Meter life is more than 5 years 
or more. 

-  
- There is no maintenance contract with meter 

company.  
- If meter has to be replaced, cost is covered by 

5NIS/month maintenance fee.  
- Meter maintenance is made by us. JSC hired on IT 

engineer. He can repair software of Electromed and 
buttery replacement and screen change. He was 
training in Ajja maintenance center of Electromed 
and through OJT. Need support from meter 
company.  

- JSC use 2 softwares. 
-  

- There are two types of PPWM in use in Nablus: 
- Initial PPWM in JICA project is Ningboo produced 

in China (SATOCO is local supplier) and the recent 
PPWM is Baylan produced in Tukey.  

- Nimgbo from SadCo (The Chinese which is cheaper 
and has disadvantages). 
• For maintenance there is no annual fee up to now 

but from next year we need to pay. The software 
is not user friendly, doesn’t allow additional 
functions for other purposes, but there are many 
unnecessary functions. The charge card gets 
messed up sometimes if by accident is touched on 
other meters, and all data lost. There is no thief 
protection. It is complex process and thief was 
increased. 

• Ningboo has many options to select in display but 
most of them are not used.   

• 9 years buttery life, 3 years warranty, maintenance 
free. Within warranty, damaged meter is replaced 
by new one.  

• Ningboo may improve PPWM in next tender.  
- Baylon (Turkish)  

• It is more expensive as 150USD but good. It is 
purchased by Nablus municipality’s budget. 

• First warranty will be 1 year and then after service 
maintenance contract will be agreed. 

- We have three softwares (1. Nignboo, 2. Baylan, and 
Mechanical). These data should be transfer to Nablus 

- Bayland and Satko PPWM have been introduced. 
Both are volumetric meters. Meter has illegal 
connection protection devise.  

- Satko’s meter price is 350 NIS. 
- Electricity PPM uses Satko. PPEM has been 

introduced since 2008. 
- Municipality purchased 300 meter but has software 

problem and returned them. To Satko installed 
memory and installed again. Guarantee is 5 year free 
maintenance. Satko has maintenance center???.  

- After 5 years maintenance period is expired, 
Municipality replace meter free using 3 NIS 
maintenance fee, if replace required.   

- Dewan software is used for municipality system.  
-  
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municipal system. To transfer them, data transfer 
system (STS, SDK) is required. In tendering, data 
transfer condition will be stipulated.  

- PPWM is installed in protection box. 2 room type is 
recommended. One room for Municipality only and 
the other is used by customer. This is also thief 
protection. The inside of box should be visible with 
wire mesh on top.  

- PPWM composed of 3 units: meter, software/server, 
and vending machine. These are separate cost.  

House connection - Water meter is installed by JSC. 
- Existing mechanical meter replacement is free. 
- 220 USD (first time as fix fee) + 950NIS 

(maintenance + connection) NIS for new connection.  
- First charge card comes with 5m3 for 30NIS. 
- Now PPWM is mandate and only option to be 

selected. PA campaign (brochure + house visit). 
- There are mechanical meters in public institution; 

school, mosques. (payment is made by MOE and 
MOR). 

-  

- Application of new connection: 30 NIS application 
fee and JSC will investigate main line and make 
house connection, go to the site, install. Meter 
installed and replaced by ourselves. Everything are 
monitored and implemented by ourselves.  

- An application for new connection is 30 NIS and 
connection (pipe, fitting, mater) 700 NIS without any 
fund. If fund is available, connection will be free.  

- Fixed maintenance fee (meter, fitting and service 
pipe) is 10 NIS/month but for PPWM customer, it is 
discounted to 5 NIS/month. This is used for 
replacement of PPWM after one year warranty.  

- Meter has options 
1. 3 m3 for spar amount 
2. 3 m3 as debt deduction 
3. Fire mode 

- For Commercial and Industrial customers, force can 
be used but for domestic customers, we can’t 
disconnect.  

- New connection of domestic customer is optional. 
- New connection of industry and commercial to 

PPWM is mandatory.  
- In replacement case people only pay for mechanical 

meter but can receive PPWM if they want.  
- Regular mechanical meter is 200 NIS and PPWM is 

400NIS. New connection customer has to pay all 
cost but existing customer’s replacement cost is free.  

- Buildings under construction must get PPWM during 
construction. After completion of construction they 
have an option to replace with mechanical.  

- In general, customers who have debt change PPWM 
to mechanical since they do not want to pay debt.  

- It’s more common for rental homes to get PPWM 
because of the owners’ interest. 

- No body so far asked for replacement from 
mechanical to PPWM so it means PPWM is not 
favorable one.  

- According to the law, electricity can cut connection 
if customer does not pay but water cannot cut.  

 

- Connection fee for new customer is 1,000 ~1,800 
NIS including pipes and meter. 

- Meter and service pipe are procured and installed by 
Municipality.   

-  

Public awareness campaign - JSC never did public awareness campaign. Just we 
installed PPWM but before that people are aware of 
installation of PPWM by JSC through rumor or etc. 

- JSC started from public meeting. Municipality 
stakeholders and relevant institution meeting. All 
authority and decision maker were invited in public 
meeting. The information was shared with them. In 
vending station and bill payment section, JSC give 
PPWM campaign paper. Some customer change to 
PPWM. PA is required before, through and after the 
installation of PPWM. Last week, JSC implemented 
public meeting n PPWM and customer came to 
change to PPWM.  

- How promote to install PPWM; explained save water 
and save money,  

- There is no complaint on PPWM.  

- Awareness message is written in reverse side of 
water bill (invoice). 

- The Municipality implemented awareness campaign. 
It is simple like public meeting/talking.  

Water tariff and debt 
recovery 

- Same as before introduction of PPWM 
1. 1-25m3 is 6NIS 
2. 26-50m3 is 7NIS 
3. 50 m3 and more is 10NIS 

 
- Customers with debt when apply for PPWM they 

need to first pay 1/3 of their debt amount as 
settlement and the rest will be paid every 
month/charge. 

- If the customer had debt, they do not satisfy with 

-  0~10 m3: 4 NIS 
- 10~20 m3: 5 NIS 
- 20~30 m3: 7 NIS 
- 30 m3~  : 10 NIS 
-  

- Favorable tariff for PPWM  
1. 3.93 NIS/m3 (1~10) 
2. Regular charge for mechanical meter is 4.2 

NIS/m3; 7 % discount (PWA approved).  
3. PPWM does not require deposit (200 NIS) but 

mechanical requires it.  
- The latest tariff was set in 2013 and now new tariff is 

requested for approval.  
 

- The mechanism of recovery of debt by PPWM: 200 

-  0~10 m3:  5 NIS/m3 
- 10~20m3:  6 NIS/m3 
- 20m3 ~  :  9 NIS/m3 
- Commercial: 8 NIS/m3 

 
- Pipeline and meter maintenance fee: 3 

NIS/month/meter 
 
- If customer has debt (electricity and other municipal 

services), payment plan is offered through prepaid 
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PPWM; if they do not debt, they satisfy PPWM. 

 
NIS charge (180 NIS is consumption and 20 NIS is 
debt recovery). Debt recovery depends on debt 
values: 50 ~ 150 NIS/ month for domestic and 1050 
NIS/month for commercial.  

system. They decide % of debt for payment by card. 

Payment method (Vending 
station) 

- 11 stations each village and 14 supermarkets. Almost 
24 hour service is available. JSC has agreement with 
supermarket station. 2 NIS/charge paid by customer 
for charge fee at supermarket. 

- 6 vending stations in JSC, In Tubas only one vending 
station in Municipality office.  It is not convenient 
to come there from remote area. JSC plan to use 
supermarket for vending station, which is almost 24 
hours.  

- Customer can get summary of payment.  
- A card can keep 3 m3 in case of finishing of charge.  

- Only one vending machine is installed in municipal 
office which is not convenient for scatted PPWM 
users.  

-  

- Payment by charge station in municipality office 
which is located in the center of city. Open at 8-2PM 
and 4-6PM. They now plant to open supermarket 
charge station to increase open hours.  

- Customer also uses electricity charge station.  
- Mosque and school is normal meter and charge is 

paid by Mistry of Finance.  
Meter problems - In general, PPWM are good and deficiency rate is 

about 1%. Sometimes the sensors get broken.  
- 2 batteries are inside. The life time will be 10 years 

but if they charge money more frequently the life 
time will be reduced (8 years or so).  

- Reasons for out of order is PPWM Calcification of 
the screwed part of PPWM (where the inflow pipe is 
screwed) 

- Meter air problem. Air valve is included in the 
PPWM????? So that not much air problem. It is rare. 
Accuracy change by air is not major.  

- If something wrong with meter and call to JSC, it 
will be fixed. JSC has a prompt problem solving 
system.  

- Spares parts stocked: Buttery, click, caps. 

- Mechanical meter has minimum flow (10~12L/h). If 
customer uses this flow rate in a month, it consume 7 
m3/month. But ultrasonic can measure this flowrate.  

- Software is problem. We want to use SDK, which 
use any PPWM. Ankara in Turkey use same software 
and use any maker’s PPWM.   

-  

- Air problem in intermittent supply. If customers 
complain for air account we recommend them to buy 
ARV (air relieve valve) and attach to the meter. It’s 
only 50NIS. 

- They said Satko is better. Bayland meter counts air. 
They installed air releasing valve. Air problem 
occurs in summer when pipe contain air due to 
intermittent supply. (This problem solution is JSC’s 
responsibility but they cannot solve it. This is one of 
the reasons why we separate from JSC.)  

-  

Illegal use and penalty - Meter has a censer to find thief. If this censer is 
tampered, penalty is 200 NIS in normal case. If there 
is more serious thief, committee is formed and 
decide how much of penalty depending on thief 
volume. 

- There are many cases. One example is a drilling of 
stop valve. Such illegal was found routine 
consumption check (less consumption in certain 
period and charge amount per charge (very low) and 
charge frequency. JSC staff has to monitor the 
database and meter indicators both of mechanical 
meter indicator and monitor of electrical part). In a 
case, mechanical meter indicate 6 m3 but electrical 
part indicates 600 m3. He paid 600 x 10 =6,000 m3.  

- Customer rotated galvanized meter box which is 
loosely equipped on wall and they steel water form 
gate valve.  

- JSC have to visit customer and check meter 
periodically, check billing frequency, charge amount 
one time, total charge comparing with assess amount 
of customer, etc in database, and find illegal case.   

- JSC has to deal with illegal connection and if found 
PPWM is installed to pay for water.  

- First penalty is 100 JD (500NIS) for domestic users 
and defer by customer type. Then estimate the 
volume stolen and charge it. Domestic 250 NIS, 
Industry 5,000 NIS. 

- No illegal connection.  
-  

Operation and maintenance - The staff uses WhatsApp for good communication 
especially in emergency cases. 

- The staff also check PPWM every 6 months and get 
help of technical staff of JSC when the village is too 
big and they can’t check all by themselves. The staff 
work regular hours from 8AM to 2:30PM.  

- Every 6 months, meter check is made by JSC. And 
they check database for abnormal consumption. 

- Extra meter readers were relocated to multifunction 
staff. meter reader for 10 days and technician for the 
rest of days (new house connection, collection 
management, etc.),  

-  

-  - They check monthly consumption, find abnormal 
values, and check the meter of abnormal value. They 
also check water volume of main meter (source) and 
5 branch main meters and compare corresponding 
bill consumption for illegal use or leakage.  

- The service is good response. 24 hour’s phones 
service. 

- No complaints. If there is, the municipality solve 
quickly. The Municipality has trust with Customers 
and good communication.  

Social case - The Law stipulated that water tariff shall be reduced 
for poor people. But we have not exercised this even 
though the software has this function for calculation 

- They do not have any social case. But JSC 
recommend Ministry of Social Affair list social cases 
and some specific discount is considered like case of 

-  - 86 social cases (poor families). Water charge is free 
for these social cases. The municipality has such 
budget. 
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since MoLG do not show us who is poor. Also 
According the Law, all people have to pay for water. 

electricity.  
-  

Challenge encountered and 
encountering 

- Some customers yet think why they should pay for 
water. Water should be free. Why do we need to pay 
for water and it is for granted. 

- Some customers didn’t know how to deal with 
PPWM. It is new idea and people do not understand. 

- Cost too much. (Extra cost for employee, they 
believe)  

- Why we have to pay first and get service later? 
- More efforts from technical staff. Need orientation 

and PA and more awareness. Employees explained to 
household.  
 

- Revenue is increased but still cannot cover full cost 
but only cover O&M costs and salary. The operation 
cost is now covered by revenue from PPWM but 
they need fund for construction cost. 

- Problem is in Tubas, where water supply service has 
made since 1965 and existing meter has to be 
replaced. In the other areas, introduction of PPWM 
with new water supply system development so that it 
is easy to accept and install.  

- In Tubas, customer has large debt (6 million NIS) 
with mechanical meter and there is much 
unaccounted water. Irrespective of illegal or regal, all 
water has to be accounted. At first, any drop of water 
including all mosque, school, municipalities, 
institution, in which mechanical meter is installed, 
should be accounted. Then the next step is payment.  

- At beginning, malfunction/inaccurate mechanical 
meters were found and changed to accurate 
mechanical meter in the first 2 years. Then NRW 
decreased from 45 % to 25%.  

- AfD introduced PPWM. Some people refused. There 
is no magic stick to install PPWM and use 
diplomatic way. If not paid, JSC bring it to court.  

- Strategy 
- 1. install PPWM to any new house connection 
- 2. Any mechanical meter doesn’t work correctly, it is 

replaced with PPWM.  
- 3. For high consumption and large debt customers, 

find problems, install PPWM and compare the 
current bill with previous bill. Advise customer use 
less water than before. Otherwise, go to court. Strong 
enforcement.  

- If customer has debt, he wouldn’t change to PPWM. 
At begging, when PPWM is installed, Customer is 
not asked about debt repayment. After 2, 3 months, 
they are asked to be paid by installment. If he 
rejected, go to court. Any customer he has large debt, 
take some % from each charge.  

- PPWM is expensive each costs 400NIS. We request 
grant. 

- We have a problem with refugee camps. 
- PPWM is so scattered over the city, which makes 

PPWM difficult to control and monitor even though 
they are located in GIS. Not enough staff.  

-  
- Fund for PPWM 

- No main challenge because the water supply 
condition is improved together with PPWM 
introduction.  

- Problem is meter counting air.  
- In August 2017, the municipality separated from 

JSC. Previous management by JSC is not good with 
customers JSC does not care customers. The 
Municipality care of and repair anytime and has 
good relationship with customers.  

- The meter connection with public meeting. The 
meter is checked monthly.  

- It snow in winter, when meter is broken by freeze. 
Awareness required protecting water meter in winter.  

-  

Reason for success - No extra money for customer (replacement cost was 
paid by provider).  

- 24 hour water supply. People knew water is available 
so they accepted PPWM easier. 

- 24 hour phone service for customer, use “What's 
App”. Technical team works at night also. Response 
time is within about 5 minutes. 

- Water is cheaper, available, and good quality water. 
They pay for what they use. 

-  

-  - It is too early to evaluate success.  
- We had very good experience in Aqraba. 
-  

- 24/7 days water supply service. 
- Good and responsive service of municipality. 24 

hours phone service. They respond anytime and to 
any person.  

- The Municipality has trust with customers and good 
communication. 

Recommendations - Strategy is not introduction of PPWM for revenue 
increase but improve water supply.  

- You may not need public awareness. If you do it 
people will be against it. If you are weak or hesitant, 
people will attack you. 

- PA1 is good for the first model since it is new zone 
and people are high income and educated. They will 
easily understand introduction of PPWM. And it will 
be successful. He commented you have to make a 
successful case at first and expand it to other areas. 
To succeed, you need to improve water supply hours 

- Improvement cycle is important:  
1. New resource development 
2. Storage capacity expansion 
3. Main line improvement 
4. Install PPWM 
5. Illegal use control 
6. Rehabilitation  
7. NRW control  
8. Expansion 

- Introduction of PPWM start with influential people. 
Mayor, JSC manager, member of council, board 

- Make sure if there is water. 
- Focus on one area. Model area or small test area 

project for PPWM introduction are better than 
scattered area. 

- Make awareness. We did radio, Facebook, and some 
NGOs help. It took us 3-6 months of PR activities. 

- They said PA is the most important in Introduction of 
PPWM. They use social media, radio, and train 
meter reader and they educate the customers.  

- City council knows NGO, who have a lot of 
presentation in the city. But it is still not enough.  

- Cancel old network and install new network. 
Improve water supply conditions and introduction 
PPWM.  

-  
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24/7. He proposed us to start from small area (Sabah 
Al Khir: 300 PPWM) in PA1, where you can supply 
24/7. The municipality may have some funds to 
improve network in this area to improve water 
supply condition.   

- Purpose is to improve water supply condition, but 
not to install PPWM and for the purpose, PPWM is 
installed.  

- He will assist the project for PA campaign in PA1. 
- He recommended volumetric PPWM, which is 

accurate but not velocity type. Also ultrasonic 
PPWM is more accurate. The price of both is not 
much different.  

- The difficult parts of Jenin for introduction of Jenin 
are: refugee camp and eastern part of Jenin, which is 
difficult, trouble maker and poor.   

member, employees. Signal that we are going to start 
with us.  

- All monitoring activities should be integrated - check 
water source, network, tank, customer meter, etc. and 
made by themselves 

-  

- PA dept. has 9 staff. They are ready to share us in 
public awareness activities.  

- Token system of payment like telephone would be 
good so customer don’t need to come to pay centers 
or Municipality to charge. 
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Questionnaire for Non-revenue Water Management - Initial assessment (For Technician level) 
THE PROJECT FOR STRENGTHENING THE CAPACITY OF WATER SERVICE 

MANAGEMENT IN JENIN MUNICIPALITY 
  

Time: 90 minutes 
 
Please answer all questions. Mark correct answer(s) with (√) symbol or choose and write the 
numbers/letters as instructed in each question. 
 

Section A: Leak, Water Pressure, and NRW in general 

QA1: In NRW management, reference is usually made to IWA and DMA. Please write their full forms. 
Full form of IWAis:_____________________________________________ 
Full form of DMA is:_____________________________________________   
 
QA2: What are the main causes of leakage from water supply network? 
(a) Poor workmanship  (b) Poor quality of materials  
(c) High pressure   (d) All of the above 
 
QA3: What happens to leakage when the water pressure is increased? 
(a) Leakage rate decreases   (b) Leakage rate increases 
(c) There will be no change in leakage rate (d) I do not know 
 
QA4: What is meant by 'visible' or 'surface' leak? 
(a) That leak which does not appear on the ground and needs sounding survey to find it 
(b) That leak from which water is appearing on the ground   
(c) None of the above 
 
QA5: In which of the following types of pipe the leak sound travels farthest? 
(a) Polyethylene  (b) PVC  (c) Steel  (d) Concrete 
 
QA6: Why is it necessary to burry pipe to the proper depth? 
(a) To protect from extreme weather  (b) To protect from external load 
(c) To protect from vandalism  (d) All of the above (e) None of the above 
 
QA7: What is the desirable water pressure in a distribution system? 
(a) 10 bar (b) less than 1 bar  (c) about 2 bar  (d) I don’t know 
 
QA8: What are the benefits of reducing NRW? 

Attachment 6 
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(a) Save water    (b) Increase revenue collection   
(c) Make better image of Jenin Municipality (d) All of the above   
(e) None of the above 
 
QA9: If a system has a revenue water ratio of 65% what is its non-revenue water? 
(a) 20%  (b) 35%  (c) 50%  (c) 100% 

 

Section B: Tools/Equipment and their use 

QB1: Which equipment is used for the tasks listed below? Please choose from the list of equipment. 
 

Answer Tasks Equipment 

 1: To measure water flow in pipes. 
 

(A) عصا سمع 
A. Listening Bar 

(B) جهاز كشف التسرب 
B. Leak Noise Detector 

(C)شكوش يدوي 
C. Boring Bar 

(D)  
D. Ultrasonic Flow Meter 

(E)  
E. Pressure Logger 

(F) دهان احمر 
F. Spray Paint 

(G) جهاز تمديد مسار الخطوط 
G. Metal Pipe Detector 

(H) اهل  جهاز تحديد غطاء المن
H. Metal Locator 

 2: To measure water pressure in pipes. 
 

 3: To mark the locations of leakage in order to 
repair efficiently. 

 4: To listen if there is leakage noise by 
touching pipes directly. 

 5: To detect leakage occurring in buried pipes 
from ground. 

 6: To detect invisible manhole lids or gate 
valve lids. 

 7: To confirm the locations of leakage by pin 
pointing. 

 8: To detect buried metal pipes. 
 

 
QB2: What is the equipment in the photo? Please choose from the list and write the letter above the 
picture. 

A: Electromagnetic flow meter 
B: Metal pipe detector 
C: Ultrasonic flow meter 
D: Pressure Logger 

E: Listening Bar 
F: Leak Noise Detector 
G: Boring Bar 
H: Digital camera 

 
  



The Project for Strengthening the Capacity of Water Service Management in Jenin Municipality 
 

Page 3 of 9 

 

QB2-1 QB2-2 QB2-3 

   

 

QB2-4 QB2-5 QB2-6 

  
 

 
QB3: Please answer according to the following photo. 
Q: B3-1 

Answer Choices What are they doing? 

 A: Pipeline Sounding Survey 
B: Pinpoint Leakage 
C: Recording the Leakage 
D: Leakage and illegal use survey 
E: Pressure logger setting 
F: Repairing work 
G: Metal pipe detection 

 
 
Q: B3-2 

Answer Choices What is he doing? 
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 A: Pinpoint Leakage Survey 
B: Recording the Leakage 
C: Pipeline Sounding Survey 
D: Leakage and illegal use survey 
E: Pressure logger setting 
F: Repairing work 
G: Metal pipe detection 

 
 
 
QB3-3: Please answer according to the following photo. 
 
They are using A to do B. 

B A 

1: To listen if there is leakage noise by touching pipes directly. 
2: To detect leakage occurring in buried pipes from ground. 
3: To confirm the locations of leakage by pin pointing. 
4: To measure water flow in pipes. 
5: To measure the pressure in pipes. 
6: To mark the locations of leakage in order to repair efficiently. 
7: To detect buried metal pipes. 
8: To detect invisible manhole lids or gate valve lids. 
9: To record the locations of leakage and pipes. 

1: Boring Bar 
2: Generator & Power Drill 
3: Leak Noise Detector 
4: Illegal use survey 
5: Pressure Logger 
6: Metal Locator 
7: Metal pipe detector 
8: Ultrasonic Flow Meter 
9: Listening Bar 

 
QB3-3-1 

B A 
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QB3-3-2 

B A 

 

  

 
QB3-3-3 

B A 

 

  

 
QB3-3-4 

B A 
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QB3-3-5 

B A 

 

  

 
QB4: Please circle the bad installation of ultrasonic flow meter’s sensor. 

1 2 3 

   

 
QB5. For leakage surveys using sounding equipment 
(a) Lower water pressure is better (b) Day time is better than night time 
(c) Higher water pressure is better (d) None of the above 
 
QB6. Leakage survey using sounding equipment is mostly done at night because 
(a) Less noise at night time (b) Water pressure is generally high at night 
(c) Both (a) and (b)  (d) None of the above 
 
QB7. During leakage survey, sound from water use by customers can better be avoided by 
(a) Listening near the water meter (b) Listening with ground microphone rather than listening stick 
(c) Closing the valve near water meter (d) Asking the persons at house not to speak 
 
QB8. Ultrasonic flowmeter doesn't work when 
(a) The pipe is not flowing full (b) Air bubbles are present in pipe 
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(c) Both (a) and (b)  (d) None of the above 
 
QB9: Please mark your answer with (√) mark 

B9-1 The mechanical listening bar requires batteries.  Correct   Incorrect 

B9-2 With the Digital Listening Bar we can hear leak noise louder than the 
listening bar.  

Correct   Incorrect 

B9-3 The metal locator finds the metal covers of the valve that are buried 
underground. 

Correct   Incorrect 

B9-4 The metal locator can determine the size of the metal cover buried 
underground.  

Correct   Incorrect 

B9-5 The metal locator can measure the burial depth.  Correct   Incorrect 

B9-6 The Metal Pipe Locator requires a transmitter and a receiver.  Correct   Incorrect 

B9-7 The Metal Pipe Locator can measure the burial depth. Correct   Incorrect 

B9-8 During water stoppage, the Metal Pipe Locator cannot be used for 
detection.  

Correct   Incorrect 

B9-9 The water leakage survey is possible with the Leak Noise Detector 
(ground microphone) during water stoppage.  

Correct   Incorrect 

B9-10 The Leak Noise Detector (ground microphone) can be used for plastic 
pipes.  

Correct   Incorrect 

B9-11 When setting up ultrasonic flowmeter, it would be better to place the 
sensors near the bend on pipes.  

Correct   Incorrect 

B9-12 When setting up ultrasonic flowmeters, it is good to place the sensors 
either on top or bottom of the pipeline.  

Correct   Incorrect 

 
 
Section C: Water Meters and Pumps 

QC1: Customer water meters in Jenin are mostly 
(a) Class A (b) Class B (c) Class C (d) Class D 
 
QC2: Most accurate water meter among the listed below is: 
(a) Class A (b) Class B (c) Class C 
 
QC3: Please circle which of the following factors does not cause meter inaccuracy. 
(a) Inaccurate installation (b) Poor maintenance (c) Meter deterioration due to age 
(d) Improper meter size, meter too big or too small (e) Illegal alteration or remodeling 
(f) Horizontal positioning of meter 
 
QC4: What is the meaning of 'meter under-registration'? 
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(a) The meter shows more volume of water than the actual  
(b) The meter shows less volume of water than the actual   
(c) The meter shows exact quantity of water 
 
QC5: If a customer meter reading shows 92 m3 but the actual quantity of water is 100 m3, what is 
the % of meter under-registration? 
(a) 92%  (b) 100%  (c) 8%  (d) 192% 
 
QC6: What is the meaning of letter 'H' written on water meter dial? 
(a) The meter cannot be installed in horizontal position 
(b) The meter can only be installed in horizontal position 
(c) The meter can be installed in vertical position 
(d) The meter can be installed in any position 
 
 
 
 
 
 
 
QC7: Please answer the value of meter reading in m3. 
 

 
Answer:____________ m3 

 

 
QC8: If downloaded flow data is 120m3/h, how many liters will be by one minute? 

Answer Choices 

 

 A:  180 Littler 

B:  600 Littler 

C: 1200 Litter 

D: 2000 Litter 
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QC9: Please mark your answer with (√) mark 

 Leakage survey, water balance, and MNF measurement   

C9-1 For sounding survey, the higher the water pressure, the louder will the 
leak noise be.  

Correct   Incorrect 

C9-2 The leak noise will be heard better on paved streets than on non-paved 
streets.  

Correct   Incorrect 

C9-3 By listening to the pipelines, blockage in the pipe can be found.  Correct   Incorrect 

C9-4 Sounding survey is possible in any pipe type.  Correct   Incorrect 

C9-5 Where there is a loud noise, there is always a large leak.  Correct   Incorrect 

C9-6 For minimum night flow (MNF) measurement, the area should be 
completely isolated. 

Correct   Incorrect 

C9-7 The supplying of water can be stopped during the MNF measurement 
(the water supply pump can be stopped). 

Correct   Incorrect 

C9-8 The MNF level occurs during the time when the water is not used, 
which is usually at about 2 to 3 o’clock in the morning. 

Correct   Incorrect 

C9-9 For a water balance survey, all the subscriber meters within the area to 
be surveyed should be read.  

Correct   Incorrect 

C9-10 The water volume measured by a district meter (DM) includes the 
leaked water inside the DMA. 

Correct   Incorrect 

 
 
Your name:___________________________________ 
 
Position:_____________________________________ 
 
The End! 
 

Thank you! 
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Interview Questionnaire for Capacity Assessment of Individual Members 
 استبيان لتقييم قدرات الطاقم  

 
(The result of this questionnaire shall only be used for Capacity Assessment and not be shared with 
any other person not related. Your name will remain secret. Nobody will know whose answer is 
this.)  
ها.لن يتم وضع ��� على ��تبيان  ها لتقييم القدرات فقط ولن يتم اط�� غير ذوي الع�قة على نتائج نتائج ��تبيان سيتم استخدام

 ولن يعرف احد من صاحب���بة. 
 
1. Position and working experience 

 المسمى الوظيفي والخبرة  .1
 منذ متى تعمل في دائرة المياه؟______________________ (1)
 منذ متى تعمل في وظيفتك الحالية؟_______________________ (2)
 البلدية(؟_______________________هل عملت في وظيفة اخرى سابقا)داخل  (3)
 اذا كان الجواب في السؤال السابق نعم,كم سنة عملت في الوظيفة���ى؟___________  (4)
 هل وظيفتك مؤقتة ام انت موظف مثبت؟_________________ (5)
 ما هومستوى تعليمك؟_____________________ (6)

1) How long you are working in this Department? _________________ 

2) How long you are working in this post? _______________________ 

3) Had you worked in any other position before this post? __________ 

4) If yes, for how many years?_____________ 

5) Are you a temporary or permanent employee?__________________ 

6) Your academic qualification: _______________________________ 

 
2. What are the tasks you do every day (regular tasks) in normal situation? Please list 3-5 main 

tasks. 
مهتم التي تؤديها بشكل يومي)بشكل اعتيادي(؟اكتب )2 هي ال ها.5-3.ما   (من

 

1) _______________________________________________________________________ 

2) _______________________________________________________________________ 

3) _______________________________________________________________________ 

4) _______________________________________________________________________ 

5) _______________________________________________________________________ 

 
3. What are the additional works you are required to do when there is any water emergency such 

as a pipe burst? 
ها3 هي ا�عمال��ضافية المطلوب منك عمل  عند حدوث وضع طارئ يتعلق بالمياه مثل انفجار خط ما؟ .ما 
 

1) _______________________________________________________________________ 

2) _______________________________________________________________________ 

3) _______________________________________________________________________ 
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4. When you are in vacation who takes care of your work?  

هام الموكولة اليك عندما تكون في اجازة؟ 4  .من يقوم بتأدية الم
 
 

5. Is anybody officially deputed to take care of your work in your absence? 
هل يوجد نائبا رسميا عنك عندما تكون في اجازة؟ 5 . 

 
 
6. What are the major technical challenges (problems) you face at your routine work? Please list 

3-5 numbers. 
ها في عملك اليومي المعتاد؟اذكر 6 هي التحديات والعقبات الرئيسية التي تواجه هذه التحديات.  5-3.ما   من 
 

 
1) _______________________________________________________________________ 

2) _______________________________________________________________________ 

3) _______________________________________________________________________ 

4) _______________________________________________________________________ 

5) _______________________________________________________________________ 

 
7. How do you solve those challenges? 

هذه التحديات والعقبات؟ 8  .كيف تقوم بالتعامل مع 
 

1) _______________________________________________________________________ 

2) _______________________________________________________________________ 

3) _______________________________________________________________________ 

 
8. There may be some problems you cannot solve on your own. Approximately what fraction of 

problems you can solve on your own? Such as half or two-thirds etc. 
ها بنفسك؟ 8 هذه المشاكل التي��تستطيع حل هي نسبة  ها  ها. هناك بعض المشاكل التي��تستطيع حل . 

 الجواب:___________________
 
Answer: _____________________ 
 
9. What are the three main reasons you cannot solve the problem? 

هذه المشاكل؟ 9 هي ا��باب الرئيسية التي تجعلك��تستطيع حل   .ما 
 

1) _______________________________________________________________________ 

2) _______________________________________________________________________ 

3) _______________________________________________________________________ 
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10. Do you want to improve Water and Wastewater Department? If so, what areas should be 
improved? 

رها؟ 10 هي ا��ور التي ترغب بتطوي هل ترغب بتطوير دائرة المياه والصرف الصحي؟ما  . 
 

1) _______________________________________________________________________ 

2) _______________________________________________________________________ 

3) _______________________________________________________________________ 

 
11. Do you want to improve water supply conditions in the city? If so, how it should be improved? 

And what do you need to do? 
هل ترغب بتطوير الوضع المائي في المدينة؟وكيف يجب العمل على ذلك؟ وماذا تستطيع ان تفعل في سبيل ذلك؟ 11 . 

 
 
 
 
 
 
 
12. Please select 5 main issues of water supply in Jenin 

 امور تواجه تزويد المياه في المدينة؟  5.من فضلك قم باختيار  12
قلة الخبرة الفنية    مضخات قديمة جدا   مشكلة التسرب كبيرة 

 للطواقم العاملة 
 

قطع   توفر  عدم 
والمعدات   الصيانة 

 ال��ة 

قطاع    جباية  تدني 
 المياه

رضا    عدم 
عن   المواطنين 

 وضع الماء 

 

شراء    جودة الماء غير جيدة  سعر  ارتفاع 
المصادر   من  الماء 

 الخارجية 

غير    الوص�ت 
 الشرعية 

 

المياه   مصادر 
 شحيحة 

الصيانة    تكلفة 
 والتشغيل مرتفعة 

ومشاكل    دقة  عدم 
 في العدادات 

 

قطاع   جباية  تدني 
 المياه

عدم كفاية شبكة    قلة الطواقم العاملة  
 المياه

 

خطة   وجود  عدم 
 للصيانة والتشغيل 

كوب    ادارة ضعيفة   تدني سعر 
 الماء

 

حافز    الراتب قليل   نقص المياه توجد   �
 للعمل

 

 
 
Many water leaks  Old pump station  Less skill and technology 

of staff 
 

Insufficient materials and 
equipment 

 Low tariff collection rate  Customers’ dissatisfaction 
for water supply 

 

Illegal connection  High cost of bulk water 
purchase 

 Bad water quality  

Meter malfunction or 
inaccuracy 

 High operation and 
maintenance cost 

 Insufficient water source  

Inadequate water supply 
network 

 Insufficient staff  Low water revenue  

Low water tariff  Weak management  No operation and 
maintenance plan 
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No motivation to work  Low salary  Water shortage   
 
 
13. Have you taken any special training for the current job? If yes, what type and how long? 

هل تلقيت اية دورات تدريبية خاصة في وظيفتك الحالة؟اذكر نوع الدورة مع المدة. 13 . 
 
 
 
 
 
 
14. What are the main motivating factors for you in this job? 

هي المحفزات الرئيسية في عملك؟14  .ما 
 
 
 
15. Are you willing to learn new subjects and technologies related to your job? 

هارات فنية جديدة تتعلق بوظيفتك؟ 15 هل ترغب بتعلم م . 
 
 
16. How much time (how many hours) you can set aside (give to) every day for learning new 

things / doing additional tasks after completing your regular tasks? 
مهمات اضافية بعد انتهاء عملك الرسمي؟ 16 مهارة جديدة او عمل   .كم من الوقت)ساعات( تستطيع ان تمضي يوميا لتعلم 

  
 
17. Are you familiar with the objective and scope of this (Capacity Strengthening) project? 

هداف وغايات مشروع)تعزيز17 هل انت على دراية با  القدرات( الحالي؟ .
 
 
 
18. Do you have any question related to this project? 

هل لديك اية اسئلة تتعلق بهذا المشروع؟ 18 . 
 

 
 

 
 
The End! 

 انتهى 
 شكرا جزي� على المشاركة 

Thank you so much for your time and patience.
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Questions for Engineer’s Level 

  
Time: 90 minutes 

Please provide your answer in a separate answer sheet. Just write the question number and then 
answer. No need to copy the question. 

Questions related to advanced knowledge on NRW  

Q.1. Are you familiar with IWA water balance terminology? What are the main three components of 
NRW? (4) 

Q.2. IWA suggests main four components of measures to reduce real losses. Can you list these four 
components? (4) 

Q.3.  ‘Active leakage control’ is one of the four components of real loss management. Can you 
explain the difference between an active and passive leakage control? (4) 

Q.4. Can you explain how ‘Speed and quality of repairs’ is important in reducing real loss? (4) 

Q.5. Are you familiar with the concept of Fixed and Variable Area Discharge (FAVAD)? If yes, what 
is the relation between pressure and leakage rate? Do you have any idea about the power 
coefficient (N1)? (5) 

Q.6. Why is it important to measure pressure at several locations including the Average Zonal Point 
and Inlet Point in MNF study? (5) 

Q.7. What are the benefits of establishing DMA? (5) 

Q.8. Can you give a practical example from Jenin of ‘Unbilled authorized consumption’? (2) 

Q.9.  There are two approaches in assessing NRW components, top-down and bottom-up. Do you 
know what these approaches are? (4) 

Q.10.  Expressing NRW as percentage of system input sometimes gives misleading information. What 
are other better indicators of expressing NRW? (4) 

Q.11. Can you explain what is meant by the ‘production cost’ and ‘selling price’ of water? Is it good to 
have the average selling price of water lower than the production cost? Why yes or why no? (4) 

Q.12. Do you know what is meant by ‘connection density’? Why is this important while expressing 
real loss in different terms? (4) 

Q.13.  The Infrastructure Leakage Index (ILI) is the ratio of CARL/UARL. Do you know what is 
meant by CARL and UARL? (4) 

Q.14.  UARL is calculated as, UARL (liters/day) = (18 x Lm + 0.8 x Nc + 25 x Lp) x P. Do you know 
what  Lp is? (2) 

  

Questions related to DMA and conceptual analysis 

Q.15. What challenges you are going to face in selecting and establishing the first DMA? (4) 

Q.16. What kind of challenges you see for measuring Minimum Night Flow in the DMA? (4) 

Q.17. Why is it important to have not many inlets or outlets in a DMA? (3) 

Q.18. Do you think pressure management will be required in your DMA? (2) 

Q.19. How important do you think is the role of service connections in reducing NRW? Why? What 
are the major problems with service connections in Jenin? What is your suggestion to improve 
the situation? (5) 
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Q.20. ‘Changing to continuous supply from intermittent is essential to achieve consistent low level of 
NRW’. Do you agree with this statement? Why and why not? (5) 

 

Questions related to tools/equipment  

Q.21. What are the main advantages and disadvantages of ultrasonic flowmeter over conventional 
mechanical meter? (5) 

Q.22.  Have you heard about any method of locating underground non-metallic pipe? (4) 

Q.23.  Have you heard about single and multi-channel data loggers? What is the main difference 
between these? (5) 

Q.24. For older meters, what class of customer meters are generally used in Jenin? Class B or C? What 
is the main difference between Class B and C? (4) 

Q.25. For newer meters, accuracy class is defined by the value of R. Do you know the meaning of R? 
What is the R value of customer meters generally used in Jenin? (4) 

 
Name:_______________________ 
 
Position:_____________________ 
 
The End! 
 
Thank you so much! 

 
 


	別冊資料編CD
	1. マニュアル、ガイドライン、資料
	1.11 Equipment Usage Manual (Simplified version for Technician) – Arabic version
	1.12 Study on Existing Meter System and Prepaid Water Meter System, and Feasibility and Strategy for Introduction of Prepaid Water Meter System
	1.13 Implementation Plan of Introduction of Prepaid Water Meter System in Pilot Area-1(PA-1)
	1.14 PPWM Booklet – for customers
	1.14.1 English Version
	1.14.2 Arabic Version

	1.15 Manual for Management of Prepaid Water Meter System in Jenin Municipality
	1.15.1 English Version
	1.15.2 Arabic Version


	2. 報告書
	2.1 Baseline Survey Report-2018





