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Country: Egypt 

Name:  Nagy Mohamed Elsaed

Position: Water Operation and Maintenance of Upper Egypt Manager

Organization:  HoOding Company for Water and Wastewater 
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Most of the population is allocated in 

only 5% of the total area of Egypt in 

the Delta and Nile Valley.

Water Resources (57.0 BCM/yr)

•River Nile (55.5 BCM/yr)

•Groundwater (0.5 BCM/yr)

•Rainfalls (1.0 BCM/yr)

Holding Company for Water and Wastewater
+oOGLnJ CoPpDny Ior 

:Dter DnG :DsteZDter

Official Population No. for year 2017=94.7 million capita 

248 cities

4766 villages

Holding Company for Water and Wastewater
+oOGLnJ CoPpDny Ior 

:Dter DnG :DsteZDter
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Holding Company for Water and Wastewater
+oOGLnJ CoPpDny Ior 

:Dter DnG :DsteZDter

*enerDO ,nIorPDtLon $Eout +C::

•25 CompanyNumber of 
Subsidiary 
Companies

•27 Governorates
Service Region

Holding Company for Water and Wastewater
+oOGLnJ CoPpDny Ior 

:Dter DnG :DsteZDter

Own, manage 
and operate

through existing
25 companies

EWRA
Regulatory Agency

CAPWO
Executive Agency of Water
& Wastewater projects
in Cairo & Alexandria 

NOPWASD
Executive Agency of Water
& Wastewater projects
in the Governorates

Stakeholders after Reform Of HCWW  

HCWW
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Holding Company for Water and Wastewater
+oOGLnJ CoPpDny Ior 
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Holding Company for Water and Wastewater
+oOGLnJ CoPpDny Ior 

:Dter DnG :DsteZDter
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Holding Company for Water and Wastewater
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����

2005: 0 mobile lab    2012: 225 mobile labs
2005: 3 central labs 2012:   14 central labs
A Reference laboratory established for HCWW.

 8SgraGing oI /aEs
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Holding Company for Water and Wastewater
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� Replacement and Renovation 
program for W&WW networks

� Integrated plan to address old pipes 
and valves

� Allocation annual budget of 2 billion 
LE for rehabilitation projects

%eIore $Iter
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Presentation Contents

Bahir Dar Water Supply and Sewerage Service

Inception Report
Country: Ethiopia

Name: Yirga Alemu Azene
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 The Bahir Dar Water Supply and Sewerage Service has been organized as
public service provider through Amhara Regional State proclamation
number 188/2003.

 According to the proclamation, the Utility is mainly accountable to the Water
Board. In line with the national water policy urban water utilities have
become autonomous.

 The town Water Board is established by the regional proclamation and its
members are assigned by the Amhara Regional State.

 The town water board has been established to provide local oversight of
utilities operations. The utility is also responsible to the Amhara Regional
State Water, Irrigation and Energy Development Bureau primarily regarding
technical and project implementation issues.

1‐1. Legal Basis of Water Supply Services

 The Ethiopian Water Resource Management Policy (EWRMP)
developed in 1999 by the Ministry of Water Resources, currently the
Ministry of Water, Irrigation and Energy (MoWIE), aimed to promote
the development of adequate management of water resources in
Ethiopia to contribute to the accelerated economic growth of the
country.

 The Ministry of Water, Irrigation and Energy (MoWIE) is responsible
for water policy, coordination and monitoring of water supply
services.

 The Bahir Dar City Water Supply and Sewerage Service is mandated to
provide water supply, sewerage and fecal sludge management
services.

1. Outline of Water Supply Services

1Ǧ1. Legal Basis of Water Supply Services

－ 22 －



 The main actor for drinking water supply at city level is the
City Water Supply and Sewerage Service. It is a sole public
operator under the City Administration.

 Drinking water supply in Ethiopia decentralized and managed
by the lowest local government.

1Ǧ3. Main Actor of Water Supply Utilities

 Ministry of Water, Irrigation and Energy is nationally responsible 
for drinking water supply, irrigation and hydropower. 

 Ministry of Agriculture is also responsible for small scale 
irrigation development and agricultural water management. 

1‐2. Demarcation of Water Supply Services
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My Mission 
 To transform the current rudimentary performance of Bahir Dar 
Water Supply and Sewerage Service to best performing utility. 

My Vision
 To see in 2025 Bahir Dar Water Supply and Sewerage Service as 
a model water utility in East Africa. 

1Ǧ5. My Mission/Vision in My Organization

Mission
 To supply clean and uninterrupted piped water in house and 
shared connection for the people of Bahir Dar City with efficient 
and equitable service delivery system that are acceptable by the 
community

Vision
 To see people residing in Bahir Dar City and its environs are to 
become healthy and productive by supplying clean and 
sufficient water.

1Ǧ4. Mission/Vision of Bahir Dar Water Supply Utility
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 Rather than sending data of PI to the Ministry of Water, 
Irrigation and Energy, there is no formal or official monitoring 
of PI. 

2Ǧ2. Any Monitoring by Performance Indicators (PI)

,ndicator 8nit ResuOt RemarN
Coverage area .m2 ���
3opuOation Served peopOe �2��7��
:ater Service Coverage � �� ,ntermittent Zater suppOy condition
3roduction capacity m��day �5����
CoOOection ratio � 75
2	0 coverage ratio � �7

Non�Revenue :ater � ��
%uON metering freTuentOy maOfunctioning

$ged customer meters
SuppOy duration +ours�day ��
SuppOy pressure meters

Staff productivity
Staff ����� 

connection
���

:ater TuaOity � ��
Staff number number ��� �� of tKem are outsourced personneO
Number of connections number �����7
$verage Consumption Oiters�capita�day 5�

�� :ater 6uSSOy 6erYiFe /eYeOs

���� 0ain PerIormanFe ,nGiFators �P,�
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Figure 1. Chlorine manual dosing tank and Storage reservoir 
for three springs

 All water quality analysis results show that the physio‐chemical properties of
the water sources in the area are in general within the acceptable limits as
set by the ministry of water resources for drinking water supplies.

 Chlorination is performed by adding calcium hypochlorite to service
reservoirs but not in a scheduled and planned way.

 The dosing system is not working, meaning that chlorine is added manually,
creating erratic concentration of residual chlorine in the distribution system
(Figure 15).

 Customers just near to the service reservoir are complaining about the
excess residual chlorine and nearly zero concentration is reported in areas
located away from the storage reservoir.

3. Management of Water Quality

3Ǧ1. Current Situation and Major Challenges/Problems
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3Ǧ3. Any Achievements
 Employing, Training and assigning of water quality dosing operators for disinfection

of each water schemes

3Ǧ4. Water Quality Standards for DrinkingWater
 We use Ethiopian Standard of water quality set by the Ministry of Water, Irrigation

and Energy.

3Ǧ5. Monitoring System or Plans for Safety of DrinkingWater
 There is no independent regulatory body, but the Ministry of Water, Irrigation and

Energy and Ministry of Heath sometimes accidental monitoring of water quality

3Ǧ6. Implementation of Water Safety Plans
 There is no well‐defined and comprehensive water safety plan of the utility except

the daily follow up and testing of water quality.

Management of Water Quality

3Ǧ2. Current Actions against Those Challenges/Problems

 The BWSSS has its own
laboratory to perform water
quality tests including physio‐
chemical and biological test
(Table 1). These tests are carried
out on a daily basis and around
6 to 7 samples are tested at
different sampling points and
times. The laboratory is
equipped with 2 laboratory
technicians and 1 water quality
specialist.

Type Parameter/test

PhysioǦ
chemical

pH, Temperature, Odour, Taste, 
Total Dissolved Solids, 

Conductivity, Turbidity, Fluoride, 
Alkalinity, Aluminium, Ammonia, 
Ammonium, Hardness, Copper, 
Iron, Nitrate, Nitrite, Potassium, 
Sulphide, Sulphate, Zinc, Free 

chlorine

Bacteriological Total Coliform

Table 1. Parameters/tests used to assess 
water quality.
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 The level of NRW is high and reported to be about 40%.

 Bahir Dar does not have a company‐wide top‐down water
balance audit, whereas a break down between real and
apparent losses is neither quantified nor qualified.

4.3 Constitution of NRW 

4.1 Current Situation and Major Challenges/Problems
 Customer consumption metered and read monthly.
 40% of NRW
 No strategy for managing NRW
 Difficulty in measurement of water into supply due to bulk meters 

frequent failure
 No DMAs

4.2 Current Actions against Those Challenges/Problems
 Some actions are taken to reduce commercial and physical losses. 

Maintain of pipe leakage, replacement of non‐functional meters, and 
timely reading of customers water meter.

4. Reduction of NonǦRevenue Water
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7otaO Current $ssets 52��2��������

7otaO ProSerty anG (TuiSment �2�2�2�2�����

7otaO OtKer $ssets ������������

7otaO $ssets (7% ���22��2�2���

7otaO /iaEiOities 7�����������

7otaO CaSitaO 7������2���5�

7otaO /iaEiOities 	 CaSitaO (7% ���22��2�2���

5.2 Balance Sheet of BWSSS

5.1 Existing Water Tariff for All Customer Types

5. Water Tariff 

m� PuEOiF )ountain ��� ������ ������� $EoYe ���� 

(tKioSian %irr Ior � m� 2��� 2��� ���� ���� ��2�
The average tariff is relatively low, which is equal to 6.07 Birr/m3 (0.21 USD/m3)

%anG in m�
PuEOiF 

)ountain

PriYate 

Customers

CommerFiaO

Customers
PuEOiF ,nstitutions

� ��5 5 5 � �
� 5����� � 7 �� �
� �����25 � � �2 ��
� $bove 25�� � �� �5 ��

New Water Tariff Proposed That Expects the Regional Cabinet Approval
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 Four additional new boreholes with 100 liters per second 
capacity were dug and functional

 Replacement of three frequently mal‐functional surface 
pumps with a new one 

 Eight years financial auditing of the utility completed by 
external Auditor

 In the year 2018 five thousand new customers are 
connected and get access to water 

6. Major Recent Achievements in Improvement of Water 
Supply Services

,nFome 6tatement )or tKe 7ZeOYe 0ontKs (nGing -uOy �� 

����� in (7% �� 86'   ���
7otaO 5eYenue      �������������
7otaO Cost oI 6aOes �������������
*ross ProIit �������������
7otaO ([Sense �������������
Net ,nFome ���������������

5.3 Profit and Loss Statement of BWSSS
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Expectations toward Japanese Government and JICA
 Technical knowhow and awareness 
 International relationship to share experience 
 Technical and budget support 

Expectations toward Japanese Water Utilities
 Current operation and maintenance of water supply 
 Automation of water supply systems 
 Tools and techniques for reduction of non‐revenue water 
 Modern utility accounting system 
 Water quality assurance 

8. Expectations toward Japan

 Shortage of Water Supply
 High demand of water for non‐domestic uses
 High non‐revenue water
 Aged pipes and meters
 Frequent failure of electromechanical equipment
 Frequent power interruption
 Shortage of funds to expand the water supply 
coverage

7. Recent Challenges to Improve Water Supply Services
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Expectations toward Japanese Private Companies
 Private sector participation in water utilities
 Free support of private sector to the utility

Expectations toward the Program.
 I expect that the training and experience sharing of 
water utilities will give to us the courage and strength 
to improve our performance.

8. Expectations toward Japan
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3. Position :          Head of Water Resources Department

4. Organization:   Ministry of Water and Irrigation

Water Authority / Tafileh Water Administration        
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Overview�

 Jordan is considered to be one of the four poorest countries 
worldwide in water resources.

 The annual  rainfall range between 50‐800 mm.

 Available water resources per capita is very low at a level of 
80 L/capita/day .

Hashemite Kingdom of Jordan
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Outline of water supply services in Tafileh water management

Tafileh
Tafila Governorate

Tafila Governorate is located in southern 
Jordan and is one of twelve governorates in 
Jordan.

The water resource of Tafileh is 
groundwater wells located in AlǦ Hasa and 
Zubda areas.

Water is managed by the Tafileh Water 
Department of the Water Authority, 
Ministry of Water and Irrigation
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Outline of water supply services in Tafileh water management

 :KoOe Country�  ��2�� Nm2

 $rea � 22�� Nm2

 3opuOation ���5�� +abitants

 Coverage :ater SuppOy�  ��   �

 <our :ater SuppOy System�City�
 Service $rea � ��7  Nm2

 3opuOation Served� ��57�

tater supply system
Tafila 'overnorate

WrojectWater dreatment ,asaͲAlͿ  ϭ
AlͲ ,asa  ϵ wells with a capacity of ϭϬϬ cuďic meters per well per hour
dhree stations raise the capacity of ϭ2ϬϬ cuďic meters per hour
dhe Ain AlͲ �ayda reservoir is eƋuipped with a capacity of 5,ϬϬϬ cuďic meters and
AlͲ Ais reservoir capacity of 2ϬϬϬ cuďic meters

�uďda wellsͿ  2
well �uďda ϳ                              ϯ5 mϯ ͬ h
well �uďda ϴ                          2Ϭ m ϯ ͬ hour 
well �uďda ϭ2                            2ϳ m ϯ ͬ hour
well �uďda ϭϰ                             55 m ϯ ͬ hour

h ͬ ϯ m 5Ϭ ϭϴ                             �uďda well 
dotal ϭϳϳ m ϯ ͬ h

,asa areaAl Ϳ ϯ
Al ,asa Well �alad ϯϴ mϯ ͬ h
Eew AlͲ ,asa Well͗ Ϭϲ mϯ ͬ h
dhe tanŬ is eƋuipped with a capacity of 2ϬϬϬ mϯ

Area:urfͿ ϰ
Eew shelf͗ 5ϴ m ϯ ͬ h
Wrovides a tanŬ of capacity of 5ϬϬ mϯ and with a lift station is supplied networŬ
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/E�/�ATOZ^ Yuarterly consumption 
segments / mϯ&iǆed amount tater / cubic meter ^ewage / cubic meters

ϲ.Ϯ85ϳϭϰϮ8ϲ Ϯ.ϭϰϮ85ϭϰϯ 0.ϵ85ϳϭϰϮ8ϲ The minimum is 0‐ϭ8 mϯ

ϭ0.85ϳϭϰϮ8ϲ 0.ϭ0ϳϭϰϮ85ϳ .00ϲ5ϳϭϰϮ8ϲ ϯϲ‐ϭϵ
ϭϯ.ϮϭϰϮ85ϳϭ 0.5ϳϭϰϮ85ϳϭ 0.ϯϮ85ϳϭϰϮϵ 5ϰ‐ϯϳ
ϭϯ.ϮϭϰϮ85ϳϭ ϭ.0ϮϭϰϮ85ϳϭ 0.5ϰϮ85ϳϭϰϯ 55‐ϳϮ
ϭϲ.0ϳϭϰϮ85ϳ ϭ.0ϲϳϭϰϮ85ϳ 0.5ϳϭϰϮ85ϳϭ ϳϯ‐ϵ0
ϭϲ.0ϳϭϰϮ85ϳ ϭ.ϲϰϮ85ϳϭϰϯ 0.ϵϰϮ85ϳϭϰϯ ϵϭ‐ϭϮϲ
ϭϲ.0ϳϭϰϮ85ϳ Ϯ.05ϳϭϰϮ85ϳ ϭ.ϯ85ϳϭϰϮ8ϲ ϭϮϳ‐ϭϰϰ
ϭϲ.0ϳϭϰϮ85ϳ Ϯ.ϰ ϭ.ϯ85ϳϭϰϮ8ϲ ϭϰ5‐hp

Yuarterly consumption 
segments / mϯ&iǆed amount tater / cubic meter ^ewage / cubic meters

8.5ϳϭϰϮ85ϳϭ ϭϭ.ϭϰϮ85ϳϭϰ ϲ.ϵ The minimum is 0‐ϲ/ m

ϭϭ.ϭϰϮ85ϳϭϰ ϭ.85ϳϭϰϮ85ϳ ϭ.Ϯϯ5ϳϭϰϮ8ϲ hp ϲ mϯ
Water ďill с fixed amount н ;; Yuantity of consumption per slice Ύ ;price of water slide н slide price of 
sewageͿͿ Ύ Dultiplication factor
dhe multiplication coefficient с ϭ for all segments refers to the input output of the fuel

Outline of water supply services in Tafileh water management
Existing Water Tariffs (USD/m3) (USD = JD 0.ϳ)

/E�/�ATOZ^ Ϯ00ϲ or Ϯ00ϳ Ϯ0ϭϲ  or Ϯ0ϭϳ 'oals for Ϯ0Ϯ5

^taff/ϭ͕000 connections 2��2� ����� ��

Wroduction capacity                           
;mϯ/dayͿ 

�5�� 2�2�� �2���

tater Ƌuality -ordan 
,nstitution for 
Standards and 
0etroOogy

-ordan 
,nstitution for 
Standards and 
0etroOogy

-ordan 
,nstitution for 
Standards and 
0etroOogy

�overage area  ��� �7� ���

^upply duration     
;hr/dayͿ

� � 2�

^upply pressure  5 bar � bars 2�5 bars

Eumber of connections  �22�� �75�7 2����

EZt  �5� ��� �5�

�ollection ratio  ��� ����� �����

^taff number 2�� 2�� 2��

Outline of water supply services in Tafileh water management
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Success Story of your Water Supply Services

One of the success stories in 
the province of Tafila is the 
rehabilitation of a water 
network in the southern 
region funded by the 
Japanese people 
representative of JICA
Which contributed to the 
maintenance of pressure in 
the water network and the 
reduction of technical water 
losses

/E�/�ATOZ^
Cost of water supply production ;h^�ͬmϯͿ ϯ͘5ϳ

Water production amount ;mϯͬdayͿ  2ϰ2Ϭϰ

^upply amount from WdW Ϭ

^ales water amount ;mϯͬdayͿ͗ Deasured water 

amount ďy water meter at household in total

ϵϲϴϭ͘ϲ

dotal population in the administrative area ϵϰ5ϳϬ

^erved population ϵϳй

darget ERW ;йͿ ϯ5й

Outline of water supply services in Tafileh water management
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Thank for your attention

The challenges facing the water sector in Jordan are twofold:

First: securing alternative sources of water through desalinating the 
waters of the Red Sea and extending a transmission line from the south 
of the Kingdom to the north

Second: 
the high cost of running the electricity bill, which is a burden on the 
budget of the institution

Recent Challenges to Improvement of Water Supply Service

－ 41 －
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P5(6(N7$7,ON O87/,N(
�� OutOine oI :ater 6uSSOy 6erYiFes oI your Organization

�� 6uFFess 6tory oI your :ater 6uSSOy 6erYiFes

�� 5eFent CKaOOenges to ,mSroYement oI :ater 6uSSOy 6erYiFes

�ooŬer taya‐ �lantyre tater �oard‐ Dalawi Ϯ

:ater 6uSSOy $Gministration Ior %etter 0anagement oI :ater 
6uSSOy 6erYiFes �$�
,nFeStion 5eSort Presentation

�� Country: 0$/$:,

�� Name: %22.(R :$<$

�� Position: 3R2-(C7S 0$N$G(R

�� Organization: %/$N7<R( :$7(R %2$R'

�ooŬer taya‐ �lantyre tater �oard‐ Dalawi ϭ
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�� OutOine oI :ater 6uSSOy 6erYiFes oI 
%Oantyre :ater %oarG 
• %Oantyre :ater %oard �%:%� Zas 

estabOisKed in ��2��
• SuppOies to %Oantyre City 	 

surrounding areas�
• ,t is under tKe 0inistry of $gricuOture� 

,rrigation and :ater 'eveOopment�
• ,t currentOy produces ��� 0/' against 

demand of �2� 0/'�
• Non�revenue Zater �NR:� is at ����

:$7(R S833/< C29(R$G(
0aOaZi�
$rea � ������� Nm2

3opuOation � �7�� miOOion +abitants
Coverage :ater SuppOy � �� �

%Oantyre :ater %oard�
Service $rea � �5� Nm2

3opuOation Served � ��2   miOOion

�ooŬer taya‐ �lantyre tater �oard‐ Dalawi ϰ

/OC$7,ON O) 0$/$:,

• 0$/$:, is Oocated in 
SoutK (ast $frica�

• ,t is bordered by =ambia 
�nortKZest�� 7an]ania 
�nortKeast�� 
0o]ambiTue �east� 
soutK 	 Zest��

• %Oantyre :ater %oard is 
in tKe SoutKern Region 
in %Oantyre City�

�ooŬer taya‐ �lantyre tater �oard‐ Dalawi ϯ
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%:% 68PP/< $5($

�ooŬer taya‐ �lantyre tater �oard‐ Dalawi ϲ

�� OutOine oI :ater 6uSSOy 6erYiFes oI 
%Oantyre :ater %oarG 

��6Kire 5iYer 6ourFe� :aONers )erry 5aZ 
:ater PumSing 6tation ± �� Nm Irom 
%Oantyre

2͘ Dudi River �am ^ourceͲ within 
�lantyre City͘

�ooŬer taya‐ �lantyre tater �oard‐ Dalawi 5
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�� 6uFFess 6tory oI %:% :ater 6uSSOy 
6erYiFes

ϭ͘ /ncreased water production 
tith funding from the �y/D �anŬ of /ndia ;h^� Ϯϯ.5 millionͿ͕ �t� as 
developed a new water source increasing production from ϭϬϭ,ϬϬϬ
to ϭ2ϭ,ϬϬϬmϯ/day.
�y/D �anŬ of /ndia has confirmed additional funds to increase 
production further by an additional ϰϬ,ϬϬϬmϯ/day by Ϯ0Ϯϯ.

�ooŬer taya‐ �lantyre tater �oard‐ Dalawi 8

�� OutOine oI :ater 6uSSOy 6erYiFes oI 
%Oantyre :ater %oarG 
,N',C$7O56 ���� ���� ����
Staff����� connections �2 �� �
3roduction capacity �m��d� ������� ������� 2������
:ater TuaOity :+2 	 0aOaZi Stds :+2 	 0aOaZi Stds :+2 	 0aOaZi Stds
Coverage area ��� �� �5 �5
SuppOy duration �Kr�day� �� �� 2�
SuppOy pressure �bar� 2�� 2�� 2�� 
Number of connections ������ 55���� ��5����
Non�revenue Zater �� �� 2�
CoOOection Ratio ��� �� �5 ��
Staff number 5�� 5�� ���

�ooŬer taya‐ �lantyre tater �oard‐ Dalawi ϳ
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�� 6uFFess 6tory oI %:% :ater 6uSSOy 
6erYiFes

2͘ Reduced EonͲRevenue Water from ϯϵй to ϯϰ й
�t� implemented a number of activities to reduce non‐revenue water 
from ϯϵй to ϯϰ й in one year through͗
 Wipe replacement and pipe lowering ʹ 50 Ŭm in one year͖
 /nstallation of pre‐paid water meters‐ ϭ0͕000 out of 55͕000 meters͖
 On‐spot/ /nstant billing‐ currently targeting ϭ8͕000 customers and to 
be rolled out in July Ϯ0ϭϵ͖
/nstallation of bulŬ meters and control valves͖
tater Audit with technical assistance from J/�A volunteers.

�ooŬer taya‐ �lantyre tater �oard‐ Dalawi ϭ0

NeZ :ater 6ourFe Irom /iNKuEuOa
5iYer��� Nm aZay Irom %Oantyre City

�ooŬer taya‐ �lantyre tater �oard‐ Dalawi ϵ
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Non�5eYenue :ater 7renG Ior %:%

ϰ8
ϰϵ.ϳ ϰ8.Ϯ

ϰϰ.ϳ8
ϰϮ

ϯϳ.8

ϯϯ

5Ϯ
5ϲ

ϯϵ

ϯϰ

0

ϭ0

Ϯ0

ϯ0

ϰ0

50

ϲ0

zZ Ϯ00ϵ zZ Ϯ0ϭ0 zZ Ϯ0ϭϭ zZ Ϯ0ϭϮ zZ Ϯ0ϭϯ zZ Ϯ0ϭϰ zZ Ϯ0ϭ5 zZ Ϯ0ϭϲ zZ Ϯ0ϭϳ zZ Ϯ0ϭ8 zZ Ϯ0ϭϵ

E
RW

 й

EOEͲREsEEhE WAdER ERW ;йͿ

EOE‐Z�s�Eh� tAT�Z EZt ;йͿ
線形 ;EOE‐Z�s�Eh� tAT�Z EZt ;йͿͿ

�ooŬer taya‐ �lantyre tater �oard‐ Dalawi ϭϮ

Non�5eYenue Zater  reGuFtion aFtiYities

�ooŬer taya‐ �lantyre tater �oard‐ Dalawi ϭϭ
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�� 5eFent CKaOOenges to ,mSroYement oI 
:ater 6uSSOy 6erYiFes

�espite improvements being made in water supply services͕ �t� 
continues to face the following challenges͗
 Eon‐revenue water still high ;ϯϰйͿ compared to regional average of 
Ϯ5й͖
,igh electricity costs‐ h^� ϭ.ϯ million/month against revenue of h^� 
Ϯ.ϭ million͖
Low collection ratio for customers under post‐paid metering system.

�ooŬer taya‐ �lantyre tater �oard‐ Dalawi ϭϰ

�� 6uFFess 6tory oI %:% :ater 6uSSOy 
6erYiFes

ϯ� 5eFOamation oI 0uGi CatFKment

 7Ke 0udi catcKment Zas KeaviOy 
degraded betZeen ���� and 
2����
:ater TuaOity deteriorated�

e[pensive treatment�
RecOamation Kappened in 2��5�
 2ver ������ trees pOanted in 

2������ )<�

0uGi 'am anG Sart oI FatFKment

�ooŬer taya‐ �lantyre tater �oard‐ Dalawi ϭϯ
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([SeFtations Irom tKe Program
• �ǆtensive eƋuipment in the management of non‐revenue water͖
• To provide practical solutions to water supply administration 
challenges͖

• To come up with practical action plans learned from the program for 
implementation at �lantyre tater �oard͖

• Learn from Japanese eǆperience on water supply management.

�ooŬer taya‐ �lantyre tater �oard‐ Dalawi ϭ5
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�� OutOine oI :ater 6uSSOy 6erYiFes oI your Organization
 %ody sentence of tKe profiOe � %acNground
 /agos is tKe economic capitaO of Nigeria� ,t is a coastaO state� tKe 

smaOOest� geograpKicaOOy Oocated in tKe soutK Zestern part of tKe 
country bounded by a stretcK of tKe $tOantic ocean�   

/$G2S S7$7(� :ater SuppOy System 0etropoOitan /agos�

$rea � ��577 Nm2 Service $rea � ����� Nm2 

3opuOation � over 22miOOion inKabitants 3opuOation  Served� ���miOOion
Coverage :ater SuppOy� �����

S/N WATERWORKS DATE
COMMISSION

CAPACITY
(m3/day)

1 Iju Waterworks 1910 202,500
2 Isashi Waterworks 1976 18,000
3 Adiyan Waterworks 1991 315,000
4 51 Mini and Micro Waterworks Various 409,500

TOTAL 945,000
Akute raw water Intake 
Pumping Station for Iju and 
Adiyan waterworks

1991

:ater 6uSSOy $Gministration Ior %etter 
0anagement oI :ater 6uSSOy 6erYiFes �$�
,nFeStion 5eSort Presentation

�� Country: N,*(5,$
�� Name: .$5((0 7itiOoOa *aniat�
�� Position: 5egionaO %usiness 0anager �6outK (ast�
�� Organization: /agos :ater CorSoration�
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Challenges. State of affairs of operations
 Poor and Epileptic Public Power supply

 Low water production. Unhappy Customers. Poor Revenue leading to debt 
accumulation and constant disconnections.

 Poor operational and maintenance procedures.
 Poor maintenance of water production system at the waterworks and 

mini/micro waterworks.

 Aged and unserviceable pipe network without adequate records.
 Operation of the pipe network is difficult.

 Replacement due to age becomes difficult to determine.

 Obsolete pipes due for change are not easily identified.

 Loss of pipe or untraceable network.

 Low revenue generation.
 Insufficient treatment inputs.

 Irregular water supply.

 Aggrieved customers requesting voluntary removal from service.

 Promotion of alternative water supply which is environmentally unfriendly.

 Poor supervision and implementation of waterworks rehabilitation works.

�� OutOine oI :ater 6uSSOy 6erYiFes oI your Organization
/E�/�ATOZ^ Ϯ00ϲ or Ϯ00ϳ Ϯ0ϭϲ  or Ϯ0ϭϳ 'oals for Ϯ0Ϯ5

^taff/ϭ͕000 connections 7�� 7�� 2�5

Wroduction capacity    

;mϯ/dayͿ 

��5���� ��5���� ��2������ 

$diyan 2 of 
��5���� under 
construction

tater Ƌuality :+2 :+2�Nigerian 
Standard 
GuideOines

Nigerian 
standard for 
drinNing Zater 
TuaOity 
GuideOines

�overage area  2�� ��� �5�

^upply duration     ;hr/dayͿ � �� 2�

^upply pressure  ��� bar � bars � bars

Eumber of connections  �57���� ��5���� ��5���� �$diyan
pK� 2 ������� 
conn� ([pected�

EZt  ��� ��� ���

�ollection ratio  ��� ��� ���

^taff number �2�� ��7� �2��
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6uFFess 6tory�
 Under the last World Bank assisted water supply

 Over 23,000 thousand prepaid and mechanical meters have been installed.

 About 200km of additional pipeline reticulation were added to replace old weak 
pipeline and additional service connections.

 Timely identification of faulty meters, leakages and illegal connections.

 Decentralization of management and some level of autonomy to the  Regional 
offices.

 Recent changes in Water supply Service Management strategy from focus of 
supply to downstream demand based strategy.
 Aggressive reduction of Non revenue Water  program has led to the followings:

 Installation of meters at  water works to capture bulk water produced from the 
treatment plant 

 Installation of Nodal and Zonal meters to measure flow into areas and districts. 

 Installation of Bulk meters on commercial and large water consumers. 

 Installation of electronic prepaid customer household meters as well as mechanical 
postpaid meters are ongoing. So far over  23,000 has been installed .Metering installation 
is still is still ongoing .

 The corporation has a GIS system and asset management system  ,which 
incorporates the pipeline network and appurtenances and the waterworks.

$C7,ON6 7$.(N 7O 0,7,*$7( C+$//(N*(6
 Government provided the Independent Power Project (IPP) by Private Sector dedicated  to 

power the combined 115 MGD of Major Water Works .This has provided reliable and constant 
power supply to this water works 

 Under recently concluded Multilateral Agencies funded Rehabilitation and Expansion 
Programs: 
 Standard locally manufactured treatment chemicals were procured. 

 Treatment plants were Rehabilitated.

 New Mini water treatment plants were built to increase water output. 

 Distribution pipe network were rehabilitated, old ones replaced with Ductile iron,  Upvc and HDPE 
pipes. 

 Additional network of pipes with additional customers were also added to areas previously 
served by long poorly maintained service pipes. 

 Metering of Water supply facilities, Nodal points Selected Distribution pipes and Customers 
Service pipes. 

 Setting up and equipping Network Intelligence team for active Leak Detection and repair

 Human Resources Study leading to Decentralized management  for effective and quality 
monitoring and trainings.

 Enumeration and Tariff Studies were carried out. 

 Setting up of Help desk for customer complaints resolution.

 Improving the water quality by monitoring of distribution network pipes against intrusion and 
water wastages.

 Provision of chemical reagents to the laboratory for laboratory analysis on quality monitoring
 Setting up customers’ electronic platform  for effective management of customer complaints 

response and management 
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5eFent CKaOOenges to ,mSroYement oI :ater 6uSSOy 6erYiFes
• Zapid hrbaniǌation and increase in population
• Zapid urbaniǌation and increase in population has placed a lot of stress on 

the little available water
• Low �ost Zecovery 

• /nability to meet energy cost.  /rregular water supply͕  /nability to meet 
water production input costs ;treatment chemicals͕ maintenances͕ 
operational eǆpenses͕ salaries etc.Ϳ͕ hnhappy customers͕ staff low in 
morale etc.

• ,igh non‐revenue water.
• ,igh flat rate billing. �ustomers disputing or refusing to pay as a result of 

intermittent  water supply.
• Low metering coverage .
• LeaŬages and burst due to aging pipeline infrastructure
• losses as a result of long service pipes.
• losses within the treatment plants due to aging infrastructure.

• Low technical eǆpertise to manage and maintain electronic meter and 
software.

• tater theft through meter bypass and illegal connections.
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2

/oFation

�

:ater 6uSSOy $Gministration Ior %etter 
0anagement oI :ater 6uSSOy 6erYiFes �$�

,nFeStion 5eSort Presentation

�� Country: PaOestine
�� Name: .Kairia 6ouTia
�� Position: :ater (ngineer � 6tuGies anG SroMeFts seFtion
�� Organization: -enin 0uniFiSaOity� :ater anG :asteZater 
'eSartment
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�

,ntroGuFtion oI :ater 6uSSOy 6ystem oI -enin 0uniFiSaOity
•Jenin is currently supplied with water from ϯ municipal wells͕ ϯ private 
wells and ϯ t�t� connections. There are ϰ storage reservoirs with a total 
capacity of 5,ϳ2Ϭ mϯ͘ The total networŬ length is aďout ϭϲϬ Ŭm without 
the house connections. The total number of water meters is ϭϬ,2ϬϬ and 
the approximate numďer of house connections aďout ϳ,ϬϬϬ͘

•Jenin Dunicipality recogniǌes the importance of efficiently and effectively 
managing the water supply networŬ as well as the central role that EZt 
plays in the technical and commercial activities. 

:KoOe Country�
$rea � �22� Nm2

3opuOation �  ��7 miOOion +abitants

Coverage :ater SuppOy�  ��  �

:ater SuppOy System�City�
Service $rea � 22 Nm2

3opuOation Served�    �� tKousand
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:ater 6uSSOy anG 'emanG

Eo �ountermeasures 

/ncreasing amount of supplied water

• ^ervice �overages around ϵ0й of the total ďuiltͲup areas

• EetworŬ total length с ϭϲϬ Ŭm of steel and galvaniǌed steel pipes

• �imeters rang between 0.5 inch and ϭϰ inch

• ϭ5й of the distribution ^ystem is less than 2 inch �iameter

• Dain Transmission lines с Ϯ0 Ŭm / around 85й less than ϭ5 years old

• Dain distribution pipes  с  ϯ5 Ŭm / around ϳ5й less than ϭ5 years old

• �istribution pipes   с ϵ5 Ŭm / around ϳ0й less than ϭ5 years old

• Total water Ƌuantity с ϳϲϲϲ mϯͬday

• ϳ5 l/c.day domestic

Current :ater 6uSSOy 6ystem oI -enin 0uniFiSaOity
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:ater 4uaOity ControO

:ater NetZorN
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:ater 4uaOity ControO: 6amSOe
�hemical

�iological

Whysical

:ater 4uaOity ControO

•,ow the water is treated͍
ම �y adding �hlorine with a concentration of ϭϮй.

•,ow JD monitors and tests water Ƌuality͍
ම Through necessary tests ;�hemical͕ Whysical and �iologicalͿ.

• there the samples are taŬen͕ how many samples͕ and how often͍
• ^amples are taŬen from wells and water distribution networŬ

• ϭ8 samples per weeŬ ;�iological TestsͿ
• �hemical Test͗ every for months.
• Whysical Test͗ every month.
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� Dission and sision

Water and Wastewater �epartment mission͗ 
^upply water͕  connect customers to the wastewater networŬ͕ ensure an eƋual water 
distribution for all customers͕ water resources and ttTW management and 
rehabilitation͕ eǆtend͕ and maintain the water and wastewater networŬs.   

WW� sision͗ �ustomer satisfaction toward water and wastewater department 
services.

�� OutOine oI :ater 6uSSOy 6erYiFes oI -enin 0uniFiSaOity

� Legal �asis of tater ^upply ^ervices͗

The laws and regulations for water supply system are formulated 
from Walestinian tater Authority.

� �emarcation of tater ^upply ^ervices 

The ministry which is in charge of water supply in Walestine is
Walestinian tater Authority.

� Dain Actors of tater ^upply htilities     
ϭ. DeŬerot. ;/sraelͿ
Ϯ. WtA. 
ϯ. Dunicipal wells and Wrivate sector.

�� OutOine oI :ater 6uSSOy 6erYiFes oI -enin 0uniFiSaOity
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^ample of Water �ill 
in :enin Dunicipality

��

�� OutOine oI :ater 6uSSOy 6erYiFes
/E�/�ATOZ^ Ϯ00ϲ or Ϯ00ϳ Ϯ0ϭϲ  or Ϯ0ϭϳ 'oals for Ϯ0Ϯ5

Wroduction capacity               
;mϯ/dayͿ 

���� ���� �����

tater Ƌuality :+2 
GuideOines

:+2 
GuideOines

:+2 
GuideOines

�overage area  7�� �5� �5�

^upply duration     
;hr/dayͿ

� ���� �2���

^upply pressure  7 bar �� bars � bars

Eumber of connections  �72� ��2�� �5���

EZt ����� 5�� 25�

�ollection ratio  5�� ��� ���

^taff number 2� �5 �2�
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�5

�� 6uFFess 6tory oI :ater 6uSSOy 6erYiFes

�� ,ncreasing tKe amount of suppOied Zater� 

2� ,ncreasing tKe biOO coOOection ratio ZitKin � montKs in some areas 
from an average of ��� to 7���

�� $dopting prepaid Zater meter in order to increase biOO coOOection 
ratio and reduce NR: ratio�
�� ReKabiOitating some sections in tKe netZorN to reduce tKe Oosses�
5� Capacity buiOding for :ater and ZasteZater department staff� 
incOuding on Mob training for tKe tecKnicians�
�� ,mpOementing advanced tecKnoOogy in /eaN detection�

－ 68 －



Wotential leaŬage 
locations ;'/^Ϳ

After measuring 
initial EZt ratio͕ 
digging͕ identifying 
leaŬage and repair 

/eaN 'eteFtion anG 5eSairing

Area 
^tage

Line
^tage
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�apacity �uilding͗ to formulate plan for water service 
management of Jenin Dunicipality.

EZt reduction team capacity of Jenin Dunicipality to be 
strengthened.

�ill collection of Jenin Dunicipality is low and shall be increased.

.ey ,ssues

�� .ey ,ssues anG CKaOOenges to ,mSroYement oI :ater 
6uSSOy 6erYiFes

6amSOes oI 7eFKniFaO 7raining Ior 6taII

^͘ E͘ draining ^uďjects
OffͲtheͲ:oď 
draining

OnͲtheͲ
:oď 

draining
>evel RemarŬs

ϭ hnderground leaŬ detection eƋuipment � � �asic
2 hnderground leaŬ detection survey � �asic
ϯ Wipe and metal locating tools � �asic
ϰ LeaŬ repair and pipe connection methods � � �asic
5 &low and pressure measurement͕ data 

logging͕ download and analysis � �
/ntermediate

ϲ Wreventive maintenance of water 
networŬ͕ pipes and valves �

�asic

ϳ /ntroduction to /tA water balance͕ EZt 
components͕ and EZt calculation 
method

�
/ntermediate

ϴ EZt countermeasures � �asic
ϵ �istribution ǌoning and �DA 

management͕ pressure management �
/ntermediate 

ϭϬ Werformance indicators
�

Advance �ngineers Θ senior 
technicians

ϭϭ EetworŬ hydraulics
�

Advance �ngineers Θ senior 
technicians

ϭ2 �ustomer metering � �asic
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CKaOOenges

^ustainability of organiǌing the EZt teams.

/ncrease the water supply hours

^top the depts and increase the collection ratio

^ecure the fund for infrastructure proũect for rehabilitating the water 
Et

2�

�� 5eFent CKaOOenges to ,mSroYement oI :ater 6uSSOy 
6erYiFes

,ssues � ProEOems Countermeasures ([SeFteG outFomes Progress

:ater 
suppOy 
condition is 
not 
satisfactor
y 

,rreguOar 
suppOy 
scKeduOe

• )i[ suppOy 
scKeduOe rationaOOy 
based on pump and 
reservoir capacity 

• :iOO Kave a fi[ed 
suppOy scKeduOe

• Reduced 
inconvenience to 
customers due to 
irreguOar suppOy

• -0 is to prepare and 
announce a suppOy scKeduOe 

+igKOy 
uneven 
pressure 
and suppOy 
duration

• ,dentify 
constraints

• Suggest 
improvement needs 
sucK as neZ  pumps 
and pipe cKange ZitK 
tKe KeOp of  suitabOe 
KydrauOic mode

• :ater distribution 
ZiOO be more eTuitabOe

• 3ressure variation 
ZiOO be Oess

• 0ain constraints �inadeTuate 
reservoir si]e� onOy one pump� 
and pump Kead mucK KigKer 
tKan reTuired� identified

• +ydrauOic modeO of 3$� 
prepared and used to identify 
suitabOe pump specification and 
pipe cKange need

• -0 is in tKe process of 
procuring tZo neZ pumps 

• RepOacement of pipe ZiOO 
foOOoZ  
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Country Overvieǁ 

Rǁanda is located in tŚe great
laŬes region of East Africa͘ Its
NeigŚďouring countries are
hganda in tŚe NortŚ͕ Tanǌania
in tŚe East͕ Burundi in tŚe
SoutŚ and �emocratic
Repuďlic of tŚe Congo in tŚe
West͘ TŚe country covers an
area of Ϯϲ͕ϯϯϴ <mϮ and an
estimated population of ϭϮ
million people͕ ǁitŚ an annual
population groǁtŚ rate of ϯ й͘

2

Water Supply Administration for Better Management of 
Water Supply Services 

Country� 5W$1'$
1DPe�  1'$*IJI0$1$ JosepK
3osLtLon� Water SXppl\ EnJineer
2rJDnL]DtLon� Water anG Sanitation Corporation

LiPiteG (W$S$C LtG)

�

INCEPTION REPORT
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Water supply services in WASAC >td
2Ϭϭ5Ͳ2Ϭϭϲ 2ϬϭϲͲ 2Ϭϭϳ 2ϬϭϳͲ 2Ϭϭϴ

StaffͬϭϬϬϬ ϱͬϭϬϬϬ ϱͬϭϬϬϬ ϱͬϭϬϬϬ

Production 
capacity;mϯͬzearͿ ϰϯ͕ϱϱϴ͕ϳϬϱ

ϰϱ͕Ϯϱϯ͕ϮϵϮ ϰϴ͕Ϭϳϵ͕ϯϭϱ

Water Yuality W,O W,O W,O

Coverage area ϴϮй ϴϰй ϴϳ͘ϰй

Supply duration ϭϰͲϭϲ Ś ϭϰͲϭϲ Ś ϮϮͲϮϯŚ

Supply pressure ϮͲϲ ďars ϮͲϲ ďars ϰͲϲ ďars

Numďer of connection ϭϳϮ͘ϳϰϳ ϭ8ϵ͕ϲϰϮ Ϯϭϰ͕ϭϮϮ

NRW ϯϱ͘ϳй ϯϳй ϯϴ͘ϵй

Collection ration ϱϵ ϱϵ ϵϳй

Staff numďer ϳϵϯ ϴϮϬ ϭϯϲϰ

�

Water Supply Services

�

Eational targets

The water ^ector is committed to reaching ambitious targets in water
supply and sanitation͕ with the vision to attain ϭ00й service coverage by
Ϯ0Ϯ0. tater supply and sanitation services are critical drivers for social
and economic development͕ poverty reduction and public health. To
achieve these targets͕ the ^ector needs to increase drinŬing water access
of ϰй every year.

• Current ^tatus
• Eational drinŬing water coverage ͗  8ϳ.ϰй 
• hrban drinŬing water coverage ͗  ϵ5.8й 
• Zural drinŬing water coverage  ͗  85.ϰ й
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Success story of Water Supply Services;cont͛dͿ

• WASAC faces regularly ǁater losses due to ǁater leaŬage in tŚe netǁorŬ͕

and fraudulent connections͘

• Water registered for ďilling compared to Ƌuantity supplied to netǁorŬs is an

indicator of distriďution efficiency

• Neǁ pipes Śave ďeen laid and old pipes reŚaďilitated͘

• Provision of meter to every client Śas ďeen made so tŚat eacŚ meter could

ďe read and fraud reduced͘

• Many development partners supporting tŚe ǁater supply and sanitation suď

sector͘ TŚese include sitens Evidens International͕ :ICA͕ Water for People͕

hNICE&͕ W,O͕ World sision͕ ,umďurg Wasser
�

Success story of Water Supply Services
ͻ WASAC treats and distriďutes clean ǁater Countryǁide to supply ǁater to all

populations especially tŚose in urďan Śaďitats͘

ͻ ϯ͕ϵϭϳ͕ϴϳϯ residents of ϭϯ urďan areas including <igali City are tŚe population

targeted for clean ǁater services

ͻ WASAC manages ϮϮ treatment plants ǁŚicŚ provides clean ǁater ;ϭϮϳ͕ϲϯϲmϯ

per dayͿ tŚrougŚ ϭϭ͕ϰϵϬ͕ϬϬϬm of pipes to reacŚ ϭϵϮ͕ϯϬϭ Its ǁater supply

connections ǁŚicŚ supply various categories of users ;,ouseŚolds͕ Industries͕

Puďlics services͕ ͙Ϳ

ͻ tA^A� systems combines a new and an old networŬ ;some of pipes are old

from colonial periodͿ which are the main cause of leaŬages influencing the

gap between the supplied and the billed Ƌuantity of water

�
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Water Prepayment Service

�

,n a bid to promote good service deOivery and revenue coOOection� tKe

0anagement of :$S$C is impOementing :ater 3repayment Services�

7Kis service consists of tKe foOOoZing�

3repayment betZeen :$S$C and Customer ZKo prefer to pay %iOOs in

advance� Customers on tKis prepayment system ZiOO sign an agreement ZitK

:$S$C to pay for tKeir Zater biOOs according to tKe previous average

consumption of si[ montKs or one year depending on tKe cKoice of tKe

customer�

ͻTŚe WASAC ďills are issued on tŚe ďasis of actual

readings recorded from tŚe meter ďy our Meter

Readers͘

ͻAll ǁater services are ďilled montŚly͘ Customers can

settle tŚeir ďills at tŚe WASAC ďanŬ accounts indicated

on tŚeir ďills or ďy using a moďile pŚone͘

ͻAll WASAC ďills for ǁater supply͕ meter rent͕ repair

ǁorŬs and any otŚer services are payaďle ďefore tŚe

deadline indicated on tŚe ďill

Water  Rates And Bill Collection  System

�
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Water Yuality Management

• TŚe ǁater supplied ďy WASAC is treated according to tŚe international standards 

and it ďenefits of a regular control at ǁater treatment plants and distriďution 

netǁorŬ

• In order to meet current ǁater standards͕ specific ǁater purification steps are 

taŬen tŚat include͗ PŚysical and cŚemical treatment͖ and >aďoratory analysis to 

assure tŚe ǁater Ƌuality͘

•After tŚese steps Śave ďeen taŬen and it is ascertained tŚat tŚe ǁater is safe͕ it is 

tŚen distriďuted͘

��

Water Tariffͬmϯ

�
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�2

Water  Treatment Plants Capacities

^upplied City, down or Center  Eame of water 
treatment plant 

�ate of 
installationͬ 
extension 

/nstalled   
capacity 
;mϯͬdayͿ

Average of water 
WroductionͬDayͲ
2Ϭϭϳ

<igali �ity Eyarugenge͕ <icuŬiro͕ 
'asabo

<imisagara tTW ϭϵ8ϭ/ϭϵ88  Ϯϰ͕000 Ϯϰ͕ϯϲϳ

Eǌove tTW Ϯ00ϯ/Ϯ00ϵ/Ϯ0ϭϲ/
Ϯ0ϭϳ 50͕000 ϯϳ͕ϲϰϭ

<arenge tTW Ϯ008 ϭ5͕000 ϭ5͕5ϳ8

^outhern 

,hz�  <adahoŬwa tTW ϭϵ8Ϯ/Ϯ005 /Ϯ0ϭ5 8͕500 5͕8ϯϯ
Dh,AE'A  'ihuma tTW ϭϵ8ϳ/Ϯ0ϭ5 ϰ͕ϯϮ0 ϯ͕ϵϵ0
EzAE�A Θ Zh,AE'O  Dpanga tTW/�h ϭϵ8ϰ/Ϯ00ϲ/Ϯ0ϭϰ  ϯ͕8ϰ0 ϭ͕ϰϳϭ

EzAE�A Θ Zh,AE'O  Dpanga tTW / Ls  
tAT^AE  Ϯ0ϭϳ 5͕0ϰ0 ϭ͕ϳ8ϲ

EzADA'A��  'isuma tTW ϭϵ8ϳ/Ϯ005  ϭ͕Ϯ00 ϭ͕ϯϯϭ

testern
Zh�Ash  'ihira tTW ϭϵ8ϳ 8͕ϲϰ0 8͕ϰ0ϵ
Zh^/�/  �yunyu tTW ϭϵ8ϳ ϭ͕ϯ00 ϰϵϰ
<AZOE'/  <anyabusage tTW ϭϵ8ϲ 850 ϵϳ5

Eorthern Dh^AE��  Dutobo tTW ϭϵ8ϳ/ϭϵϵϰ ϭϮ͕500 ϲ͕ϭ55
'/�hD�/  Eyamabuye tTW ϭϵ88 ϭ500 ϭ͕0ϭϮ

�astern

ZtADA'AEA  Duhaǌi tTW ϭϵ8ϲ/Ϯ00ϰ/Ϯ0ϭϰ ϯ͕ϵϲ0 ϭ͕Ϯϵϵ

ZtADA'AEA  Duhaǌi tTW  / Ls 
tAT^AE  Ϯ0ϭϳ Ϯ͕800 ϳϵϭ

�h'�^�ZA Egenda tTW/�h ϭϵϵ8/Ϯ0ϭϰ ϰ͕8ϰ0 ϯ͕ϭϰ0
E'ODA  Zwasaburo tTW ϭϵ8ϲ ϭ000 8ϰϳ
EzA'ATAZ� �yondo ϭϵ8Ϯ/Ϯ0ϭϰ/Ϯ0ϭ5 5͕000 Ϯ͕8ϰϯ
EzA'ATAZ� 'ihengeri ϭϵ8Ϯ/Ϯ0ϭϲ ϯ͕500 ϭ͕5ϳϮ
EzA'ATAZ� Tovu ϭϵ8Ϯ/Ϯ0ϭϮ/Ϯ0ϭ5 ϭ͕Ϯ00 ϭϭϮ
EzA'ATAZ� Ls  tAT^AE Ϯ0ϭϳ Ϯ͕ϰ00 ϰ00
dotal ϭϲϭ,ϯϵϬ ϭ2Ϭ,Ϭϰ5

��

Neǁ Nǌove Water Treatment Plant

－ 80 －



��

BI''EST  C,A>>EN'ES &ACE� 

�� Water losses of an\ natXre ZKicK Kas Pan\

conseTXences froP finances resoXrces to

environPent ZastaJe

�� Inappropriate tecKnoloJ\ in Zater sXppl\ services

�� LacN of fXnGs for larJe scale proMects iPplePentation

�� 1on revenXe Water is still KiJK

MontŚly Production

��

WdW ϭϳͲ:ul ϭϳͲAug ϭϳͲ^ep ϭϳͲOct ϭϳͲEov ϭϳͲ�ec

<imisagara 8ϰ8͕ϳϭϯ 85ϲ͕0ϵ8 8Ϯ0͕Ϯϭ8 8ϰϵ͕Ϯϲϳ 8ϲ0͕ϳϰ0 ϵ0ϭ͕Ϯϭ8

<arenge ϰϰϵ͕ϭϳ0 ϰ5ϲ͕0Ϯ5 ϰϯϳ͕Ϯ8ϯ ϰϳϭ͕ϵϲϰ ϰ5Ϯ͕8Ϯϲ ϰ80͕ϲϮϲ

E�OsE ϭ͕Ϯϵϵ͕5Ϯϰ ϭ͕ϯϭϰ͕ϲ5ϯ ϭ͕ϭϲϰ͕050 ϭ͕0ϭ0͕ϲϭϳ ϭ͕ϭϭ5͕Ϯϰϰ ϭ͕ϭϵ0͕ϳϳϲ

<adahoŬwa ϭϯ0͕Ϯ08 ϭϭ8͕ϵϮ0 ϭϯϲ͕ϲϰ0 ϭϰ5͕8ϯ5 ϭϳϰ͕ϯϵϰ ϭϯ8͕ϮϮ0

Gihira Ϯ8ϳ͕ϯϰϯ Ϯ80͕8ϭϲ Ϯϲϰ͕ϲϲϳ Ϯϲϵ͕ϲϯ0 Ϯϳ5͕ϳϵ0 Ϯϵϰ͕ϲϲϵ
Dutoďo Ϯϭϭ͕ϵ00 Ϯϭϵ͕5ϵ0 Ϯ0ϭ͕ϰϯ0 Ϯϭϯ͕0ϰ0 Ϯϭϰ͕ϵ00 Ϯϭϲ͕ϯ50

Gihuma ϵϯ͕0ϲϰ 8Ϯ͕0ϰ8 ϳϮ͕8Ϯϭ 85͕ϳ8ϭ 80͕ϵ8ϳ 8ϭ͕ϲϳϯ
Cyunyu ϭϭ5͕ϯ0ϵ ϭϭ5͕ϵϰϳ ϭ0ϯ͕ϲϲϮ ϵϳ͕0ϲϰ 88͕ϵϲϭ ϵϰ͕5ϭϵ

Gisuma ϰϯ͕ϭϳϮ ϰϭ͕ϲϯϲ ϯϵ͕0ϰϯ ϰϮ͕Ϯϳϲ ϯ8͕8Ϯ8 ϰϭ͕ϵϲ0
Dpanga ϭϭϳ͕ϵϭ5 ϭ08͕ϭϭϰ ϭ0ϳ͕05ϭ ϵ8͕ϵ05 ϵϳ͕8ϰϳ ϭ00͕Ϯϯϲ

Duhaǌi ϭϯϭ͕ϲ05 ϭϮϵ͕ϰϯ5 ϭϮϯ͕05ϯ ϭϯ8͕ϳϲϳ ϭϮϲ͕00ϳ ϭϯϰ͕ϳ8ϳ
Rwasaďuro ϰϮ͕ϰϭ5 ϰ8͕ϯ0Ϯ ϰ5͕0ϰϲ ϰϰ͕ϲϭϮ ϰϰ͕ϭ88 ϰϲ͕ϲϵϭ

<anyaďusage ϯϳ͕ϭϯ5 ϯϲ͕0ϰϰ ϯϳ͕ϭϰϰ ϯ8͕0ϭϯ ϯϲ͕8ϯϳ ϯϳ͕80ϵ
Eyamaďuye 50͕ϰϮ0 ϰϵ͕800 ϰ8͕ϯϲ5 ϰϳ͕8ϮϮ ϰϳ͕5ϵϯ 50͕500

Eyagatare Ϯϰϭ͕8Ϯϵ Ϯϯϭ͕ϰϮϮ ϭϳϮ͕ϰϵϭ ϭϲϵ͕ϲϵ5 ϭϳϭ͕ϲϵ8 ϭ8ϵ͕ϭ5ϯ
Egenda ϭ0ϳ͕Ϯϳ5 ϭ05͕ϮϮ5 ϵϵ͕ϭϳϰ ϭ0ϰ͕ϭϰϵ ϭ0Ϯ͕ϵϳ8 ϭ05͕ϳ8ϵ

<iďonaďose ϭϮ͕ϯϰ0 ϭϮ͕Ϯϭ0 ϭϭ͕ϰϰ0 ϭϮ͕ϰ50 ϭϮ͕ϲϮ0 ϭϯ͕0ϯ0
Gashyuha ϮϮ͕ϰ85 ϮϮ͕ϰ5Ϯ Ϯ5͕ϯ8ϰ ϭϲ͕5Ϯ8 Ϯϯ͕0ϰϵ Ϯ8͕ϰϵϮ

dotal ϰ͕Ϯϰϭ͕8Ϯϭ ϰ͕ϮϮ8͕ϳϯϳ ϯ͕ϵ08͕ϵϲϮ ϯ͕85ϲ͕ϰϭϰ ϯ͕ϵϲ5͕ϰ8ϳ ϰ͕ϭϰϲ͕ϰϵ8
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��

Strategies for NRW Reduction
ϭ͘Put in place a team of leaŬ detection
Ϯ͘>ocaliǌation of leaŬage on pipeline 
system using instrument from :ICA team 
in RWAN�A͘
ϯ͘Maǆimise gravity ǁater supply
ϰ͘Permanent pressure monitoring
ϱ͘NetǁorŬ ǌoning for ǁater 
ďalance;under eǆecutionͿ
ϲ͘�igitaliǌation of ǁater netǁorŬ

��

Authoriǌed 
consumption

Revenue 
water

�illed authoriǌed 
consumption

2ϳ,ϵϲϬ,ϲϭϯ mϯͬyear
ϲϭ͘ϭй

Eon‐
Zevenue 
tater 
;EZtͿ

hnbilled authoriǌed consumption

;eǆ. firefighting͕ cleaningͿ
ϭ͕ϳ8ϯ͕ϯϲ0.5 mϯ/year

;ϯ.ϵйͿ

Water losses Apparent losses

; hnauthoriǌed 
consumption ;i.e. /llegal 
useͿ͕ �ustomer metering 
inaccuracies Ϳ

ϰ͕5ϳϮ͕ϳϭϵ.ϭ mϯ/year

;ϭ0йͿ

Whysical losses

;LeaŬageͿ

ϭϭ͕ϰϯϭ͕ϳϵϳ.ϳ5ϵ mϯ/year

;Ϯ5йͿ
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0Dp oI 6uGDn 6tDtes

,nFeptLon  Report 3resentDtLon 
Eame ͗ /�E>�/E E>^ADAE/ A��A>>A E>^,E/<, 

Organiǌation͗ �rinŬing water and ^anitation hnit 
�W^h

RepuEOLF oI 6uGDn
tater ^upply Administration for �etter 
Danagement of tater ^upply ^ervices

－ 87 －



3resent 0LssLon�9LsLon

�dhe �W^h is under the umďrella of the ministry of water 
resources and electricity while the state water corporations are the 
main actor at the state level and they are worŬing under the state 
government
�dhe vision of �W^h that the water access is the main factor for 
national peace ͘ 
�dhe mission of the �W^h is, all ^udanese have the right to access 
to adeƋuate, affordaďle and sustainaďle safe water supply, and the 
improvement of water standard for puďlic health and the 
environment͘ 
�Dy vision eƋuity in sharing water
�Dy mission to rise the water staff sŬills to utiliǌe the water 
resources͘

7Ke PLssLon oI Py 2rJDnL]DtLon 
�':68�

Ͳ Danagement to ^tate Water Corporations 
Ͳ &easiďility studied, plan, �esign and construction, 
supervision to water Wrojects in all Country͘  
ͲWrocurement and supply water ^tate Corporations with all 
water inputs ;materials, eƋuipment, and chemical͙͘etc͘Ϳ͘
Ͳ Capacity �uilding of water ^taff in country͘
Ͳ Donitoring and Evaluation of water services in all ^tates͘
Ͳ Construction ^upervision of water projects in all states͘
ͲDonitoring and Evaluation of water facilities and their 
managing system in all country͘    
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0DnDJePent oI ZDter 4uDLOty

5ϵ͘ϭй

ϯϵ͘ϵй
ϭϴϳ2Ϭ D࣓

ϭ5ϵϰ2D࣓

�&or surface water, we used to deal with major factors 
;turďidity, d�^ and algaeͿ

��espite we do not have a serious industrial pollution in the 
Eile sometimes it happens outͲďreaŬ of some diseases͘ dhe 
aďsence of alarming systems in water treatment plants implies 
a gap in our plan to deliver save water͘  dhere is only one 
central laďoratoryfor water analysis in the <hartoum state as 
federal laď͘ Eo one in the other states, and we do not have a 
reliaďle ones͘

��y the efforts of some international organiǌation ;hE/CE& 
provided many eƋuipment &:/CA estaďlished a training 
laďoratory in �W^hͿ we provided some states ďy the necessary 
eƋuipment͘ 

%DsLF ,nIorPDtLon oI 6KDnGL toZn 
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ReGuFtLon oI 1on�ReYenue :Dter

dhe EonͲRevenue water one of majors proďlems in the water 
supply field and the following issues affect to decrease the 
proďlem
�dhe leaŬage in the pipe networŬs as mentioned ďefore we 
don͛t have a monitoring systems or leaŬage dictation 
technology depending on visual inspection which it may 
delay the maintenance process in result more leaŬage, the 
unavailaďility of fittings and eƋuipment also delay the 
process

�dhe unregistered consumers and illegal connections

�Dost of institutions, ministry and military areas don͛t 
paying their ďills which considered as nonͲ revenue water

>ength of Wipelines ďy Daterial

>ength ͬŬmDaterial type
��������$6%
�������',C

�����)5P
�����*5P

2ϳϳϰ͘ϵϲϲ+'P(
ϲ͘ϰϳϯ/'%(
Ϭ͘ϭϭϬ+P'
ϲ͘ϰϳϯ/'P(
ϭ͘ϰ5ϵP(
2͘ϭϬϭ67

2ϯϵϴ͘Ϭϭϰ8P9C
ϰ͘ϰϴϭ),%

33R )LttLnJ ± :6$0 3,3(6 C2 /7'
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�Approving the flat rate pricing system depending on the 
classification of the area ; pipe siǌe Ϳ

�collecting the ďills through the electricity corporation taŬe 
over the role of the accounting system of water supply 
services͘

:ater 7ariII 6ystem

�^ome actions oďtained to reduce the nonͲrevenue for example 
the state of <hartoum added ten pounds to the monthly ďill to 
ďe use in pipe networŬs replacement͖ the monthly ďill should ďe 
paid with prepaid electricity ďill, although in some areas no 
prepaid electricity meters͘

�Any consumer supplied through pipe ϰ inches or more should 
have prepaid water meter͘

－ 91 －



�We expected from the government of :apan and :/CA 
technical support ďy providing us eƋuipment and machines 
related to water supply and mentoring system to utiliǌe our 
supply system͘ /n the same time with :apanese utilities can 
involve in training programs to rise the sŬills of our staff

�dhe :apanese private companies have opportunity to invest 
in this field due to availaďility of water resources and the 
need to more water supply systems͘

－ 92 －



 
 
 
 

Water Supply Administration 
For Better Management of Water Supply Services 

Course（Ａ） 
 
 
 
 
 
 
 

7$1=$1I$ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

－ 93 －





� toSiFs:

ම �� OutOine oI :ater 6uSSOy 6erYiFes oI 0y Organization
ම �� 6uFFess 6tory oI 0y :ater 6uSSOy 6erYiFes
ම �� 5eFent CKaOOenges to ,mSroYement oI :ater 6uSSOy 6erYiFes

THE UNITED REPUBLIC OF TANZANIA
ZANZIBAR REVOLUTIONARY GOVERNMENT

,nFeStion 5eSort Presentation:
:ater 6uSSOy $Gministration Ior %etter 
0anagement oI :ater 6uSSOy 6erYiFes �$�

PRESENTED BY
HAWA ABDALLA OMAR
ASSISTANT CUSTOMERS BILLING

ZANZIBAR WATER AUTHORITY (ZAWA)
MINISTRY OF LANDS, HOUSING, WATER AND 
ENVIRONMENT
ZANZIBAR – TANZANIA.
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:KoOe Country�

$rea � 2��� NP�

3opuOation � ��� miOOion+abitants

Coverage :ater SuppOy� �7�5  �

:ater SuppOy System�City�
Service $rea � ϳϳ.8  Nm2

3opuOation Served� ϭ͕5ϳϵ͕8ϳϯ miOOion� tKousand

Picture of my country
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:ater 6uSSOy 6erYiFes oI my Organization
INDICATORS 2006 or 2007 2016 or 2017 Goals for 2025

6tDff������ connectionV �� � �

ProGuction cDSDcity �m��GDy� ������� ���������� �����������

:Dter TuDOity 1one :+2 DnG &ountry 
VtDnGDrG

:+2 DnG
&ountry 
VtDnGDrG

&oYerDJe DreD ��� ��� ���

6uSSOy GurDtion
�Kr�GDy�

��KrV�5DtioninJ ��KrV�5DtioninJ ����KrV

6uSSOy SreVVure �EDr � EDr �EDr

1umEer of connectionV ������ ������ �������

15: ����� �� � �� �

&oOOection rDtio ��� ��� ���

6tDff numEer ��� ��� ���

25*$1I=$7I21 S758C785E 2) =$1=I%$5 W$7E5 
$87+25I7< 
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6uFFess 6tory oI :ater 6uSSOy 6erYiFes �=$:$�

We start to Xse PoEile 
services for tKe pa\Pent of 
Zater(32S)

ElevateG tanN Kave capacit\ 
one for ����cP� anG seconG 
one ����cP�

6uFFess 6tory oI :ater 6uSSOy 6erYiFes �=$:$�

 ,PproYeG ZDter DnG sDnLtDtLon serYLFes
¾ E[cKanJe olG pipes in orGer to Jet pXre Zater 
ZitKoXt losses�
¾We neeG to reKaEilitate of pipes netZorN in 
orGer to reGXce Zater losses anG to increase 
Zater pressXre�

 ,PproYe Peter DFFurDFy
¾ 0eter riJKt si]inJ $pplieG� ContinXoXs
¾ 5eplaceG all faXlt\ Peters'one ±

4Xarterl\
¾ 0eter testinJ anG caliEration'one 2n 

GePanG
¾ StartinJ 0ain forG at pilot area (0aNaGara) �

ContinXoXs
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5eFent CKaOOenges to ,mSroYement oI :ater 6uSSOy 
6erYiFes

¾:e neeG to reKDEiOitDte of SiSeV netZorN in orGer to reGuce 
ZDter OoVVeV DnG to increDVe ZDter SreVVure�

6uFFess 6tory oI :ater 6uSSOy 6erYiFes �=$:$�

• StartinJ to Xse neZ tariff in ����
<ears EacN Ze Zere Xse tKe olG tariff ZKicK is too sPall 
so tKat oXr revenXe also Zas too sPall� ZKen Ze start to 
Xse neZ tariff its iPproveG oXr revenXe�
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THANK YOU FOR YOUR ATTENTION
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7Xnisia
Japan

78N,6,$

Country: 78N,6,$
/ocation NortK $frica
)rom -apan ���2�� Nm
$rea ��2��55 Nm2

3opuOation ���55����� persons
Coverage :ater 
SuppOy

�����

:ater 6uSSOy 6ystem:
CoYerage $rea : �� ���   .m

PoSuOation 6erYeG:   ��������� 

� Program:
:ater 6uSSOy $Gministration Ior 

%etter 0anagement oI :ater 6uSSOy 
6erYiFes �$�

NationaO :ater 'istriEution 8tiOity
ZZZ�soneGe�Fom�tn

PresenteG Ey: S/,7, ,0(N
Position: (N*,N((5 +($' O) 

'(P$57(0(N7

-81( �� ����� 72 -8/< �� �����
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� :ater production� production� treatment and transport�

� :ater distribution� management and maintenance of drinNing Zater 

netZorN and eTuipment and management of customers�

� 'eveOopment� studies� ZorNs and suppOy�

,t Zas created to ensure � 

7Ke NationaO :ater 'istribution 8tiOity Zas created 

on tKe 2nd of -uOy �����

,t is under tKe supervision of tKe 0inistry of $gricuOture�

,t is a pubOic compamy�

�� 7+( :$7(5 68PP/< 6<7(0

7Ke 6tate pOays a fundamentaO roOe in Zater resources management� mainOy in 
surface Zater deveOopment and in tKe e[pOoitation of deep groundZater�
So tKe ministry oI $griFuOture is tKe supervisory autKority organi]ing tKe 
various bodies responsibOe for Zater management �

C5'$ �RegionaO commissions to agricuOturaO deveOopment� � ensures tKe 
preservation of naturaO resources� tKe ZatersKed management� tKe 
reaOi]ation of KydrauOic eTuipment���

*'$ �:ater 8ser $ssociations �� manages  irrigated Oands and responsibOe 
for tKe maintenance of tKe irrigation netZorN and tKe distribution of Zater to 
tKeir members

6(C$'(NO5' � ensures tKe monitoring of tKe 0edMerda CanaO �tKe uniTue 
river in 7unisia� and tKe infrastructures of Zater suppOy 

6ON('( � tKe onOy company in tKe country to provide potabOe Zater

�� 7+( :$7(5 68PP/< 6<67(0

－ 104 －



�� 7+( :$7(5 68PP/< 6<67(0

/E�/CAdOR^ 2ϬϬϳ 2Ϭϭϳ Goals for 2Ϭ25

Wroduction capacity                                            
;mϯͬdayͿ 

� 25� ����5 m��day � ��� 5�5�5 m��day 2 �5� 5���� m��day

Water Ƌuality 7+( 78N,S,$N 
S7$N'$R' N7������

7+( 78N,S,$N 
S7$N'$R' N7������

7+( 78N,S,$N 
S7$N'$R' N7������

Coverage area  �� 52� .m 5� �5� .m 7� ��� .m
^upply duration     

;hrͬdayͿ
2� Kours 2� Kours 2� Kours

^upply pressure  ��5 bar to � bar ��5 bar to � bar ��5 bar to � bar

Eumďer of 
connections 

�� 5�� �� 77� ��5 ���

ERW  ����� 25��� �����
Collection ratio  ����� ����� �7�7�

^taff numďer ��5� ���� 7���

� PerIormanFe ,nGiFators �P,�

�� 7+( :$7(5 68PP/< 6<67(0

7Ke use of Zater in 7unisia is divided as foOOoZs�
• ��� of tKe resources used are for agricuOture� 
•�7� of tKe resources are used for drinNing Zater for uses� domestic� 
industriaO� tourist 
•:ater resources for S2N('( are as foOOoZs�

:$7(5 5(6O85C(6
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��� :ater suSSOy serYiFes

,n tKe FaSitaO oI tunisia:
• 2��2� $cKieve of tKe treatment pOant at a fOoZ rate 2m� � s 

• 2���� $cKieve e[tending treatment pOant at a rate of � m� � s for a totaO fOoZ rate of � m� � s�

�� %etter management oI Zater suSSOy

�� %etter management oI Zater suSSOy

NaturaO SKenomena:
�seFKresse� IOooGs� tKe 

GraZGoZn oI tKe Zater taEOe�

tKe inFrease oI tKe GemanG oI Zater
tKe Zater TuaOity management 

system
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�� %etter management oI Zater suSSOy

����)8785 P5O-(C7
Reorgani]ation and addition of neZ Zater suppOy transfer systems to strengtKen resources

7Ke creation of a Oarge dam of 2� 0m� of Zater named �.$/$$ ZitK a neZ treatment pOant 

7Ke creation of a processing compOe[ of fOoZ rate 2m� � s named �%-(:$ ª

,n soutK 7unisian:
• 2���� $cKieve of tKe seaZater desaOination pOant '-(R%$ of fOoZ rate 5���� m� � day

e[tensibOe to 75��� m� � day
• 2�2�� $cKieve of tKe seaZater desaOination pOant  =$R$7 of fOoZ rate 5���� m� � day e[tensibOe 

to 75��� m� � day
• 2�22� $cKieve of tKe seaZater desaOination pOant  S)$; of fOoZ rate ������ m� � day

,n Fentre7unisian:
• 2�2�� $cKieve of tKe seaZater desaOination pOant S28SS( of fOoZ rate 5� ��� m� � day

�� %etter management oI Zater suSSOy

$mong tKe sKort�term aFtions: 
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���� ,0P5O9,N* 7+( P5O'8C7,ON 6<67(0

7Ke strategy Ior imSroYing a system oI SroGuFtion anG GistriEution in 
aFForGanFe ZitK ,6O stanGarGs:

S2N('( began a TuaOity initiative ZKicK is based on ,S2 ����� and ����� 2��5 for 
desaOination pOants 'Merba� =ar]is� 
� 2���� S2N('( tooN tKe ,S2 ����� and ���� certificates for desaOination pOants 'Merba and 

=ar]is

��:$7(5 48$/,7< 0$N$*(0(N7 6<67(0

�� %etter management oI Zater suSSOy

,n addition to tKe management and monitoring of tKe Zater suppOy system� tKere is anotKer
important approacK to Zater resource management � 

� StrengtKening Zater resources tKrougK tKe searcK for neZ convention�

�Resources and saving tKe e[isting ones�

� Reuse of ZasteZater� 

�'esaOination of Zater SaOmon� 
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����Zater TuaOity management system

No controO of tKe disinfection system ZitK bOeacK �sodium KypocKOorite� at tKe points of distribution �tanN� 
tarpauOin ���� Kence tKe variation in tKe rate of unapropriate cases�

��:$7(5 48$/,7< 0$N$*(0(N7 6<67(0

(ffect of cOimatic conditions �drougKt and fOood Reduction of Zater tabOe foOOoZing tKe drougKtds� on tKe 
TuaOity of Zater �cKange of organoOeptic parameters� fOavor� turbidity� saOinity� 

CKange in Zater TuaOity at tKe distribution netZorN OeveO is affected by tKe aging of tKe pipes �cKemicaO and 
bioOogicaO reaction� biomass formation and pKysics� 

,nstabiOity of Zater TuaOity in tKe geoOogicaO aTuifer of centraO and soutKern 7unisia �need for specific cKemicaO
treatment or desaOination�

� 7S0�$R$% �a first piOot proMect in tKe 0iddOe (ast and NortK $frica� tKe drinNing
Zater treatment pOant Oocated Zas aZarded in 2��5� 
S2N('( tooN tKe first certificate �certificate of sustainabOe tecKnicaO management of 
$rab Zater services�

��:$7(5 48$/,7< 0$N$*(0(N7 6<67(0
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� :ater TuaOity stanGarGs Ior GrinNing Zater :

7Kis standard is a revision of N7 ����� ������� reOating to tKe TuaOity of drinNing Zater� ,t sets tKe 
Oimits and references for tKe TuaOity of Zater intended for drinNing as ZeOO as tKe types of anaOy]es

and tKe sampOing programs to ensure� 7Kis standard is inspired by internationaO standards� in 
particuOar directives from tKe (uropean community� and :+2 recommendations� 

��:$7(5 48$/,7< 0$N$*(0(N7 6<67(0

S2N('( Kas tKe necessary infrastructure to ensure� by itseOf� tKe controO of tKe pKysicocKemicaO
and bacterioOogicaO TuaOity of tKe 3roduction untiO 'istribution�
,ndeed sKe Kas� 
� of a CentraO /aboratory in 7unis 
� of 2 RegionaO /aboratories in Sousse and Sfa[ 
� Oaboratories Oocated at eacK treatment and desaOination pOant�

�7Ke number of sampOes anaOy]ed by centraO Oaboratory is�
� 5� ��� sampOes per year for bacterioOogicaO anaOy]es� 
� 2 ��� sampOes for pKysico�cKemicaO anaOysis� 

� 7Ke 0inistry of 3ubOic +eaOtK controOs tKe Zater by bacterioOogicaO anaOysis ������ sampOes per year� 
according to a convention estabOisKed betZeen S2N('( and tKe 0inistry of 3ubOic +eaOtK�

�,n tKe Oaboratories Oocated at eacK treatment stations� tKe controO of tKe TuaOity of Zater is done daiOy by�
� pKysicocKemicaO parameters anaOysis �trubidity� saOinity� p+� 7� 7$C ���� 
� tKe -$R�7(S7 tecKniTue to optimi]e tKe doses of aOumina suOpKate and poOymer used for tKe cOarification of 

surface Zater�

��:$7(5 48$/,7< 0$N$*(0(N7 6<67(0
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,mpOementation of an information management system� �/,0S softZare� standard for managing 
Oaboratory information�� tKis is a Zeb appOication intended for tKe management of Oaboratory 
anaOysis and TuaOity controO some Zater�

7Kis app sKouOd cover tKe foOOoZing features�

�parameteri]ation of anaOy]es and sampOing program according to tKe standard

�management of tKe sampOing program

� anaOysis management

S2N('( Kas taNen tKe initiative to reOauncK tKe redepOoyment of accreditation from tKe centraO 
Oaboratory  in accordance ZitK ,S2 �7�25�

��:$7(5 48$/,7< 0$N$*(0(N7 6<67(0

$n anaOysis sKeet Zas carried out in tKe centraO Zater TuaOity controO Oaboratory
dated �������� according to standard N7����� �2����

S$03/,NG '$7(� ��������

/$%2R$R2R< C(N7R$/ $7 78N,S'$7( 2) R(C(,37 ��������

S7$R7 '$7( 2) $N$/<S,S 
������2���

SampOing point S7� output S7� S7� 
output 0i[ed Reference 

TuaOity

7Ke surface Zater treatment station 
�S7� and S7� compOe[ GKedir (/ 

G2//$ nominaO capacity of 2m� � s�

�7reated
Zater�

�Zater 
decanted�

�7reated
Zater� %7 N7 ����� 

�2����

2rganoOeptic parameters

GeneraO aspect $ppreciation NormaO NormaO NormaO NormaO ��5 mg 3t � O

apparent coOor
visuaO and sensory

NotKing NotKing NotKing NotKing �

2dour NotKing NotKing NotKing NotKing �
7urbidity N78 ��75 �� ���� ��5 �

3arameters reOated ZitK tKe naturaO structure of Zater
7emp� � C ���5 ���� ���5 ����

p+ 7��� 7�5� 7�5� 7��� ��5 and ���5

dry residue RS mg � O ���� ��5� ��7� ���� ��� and 
�25��

$ONaOinity 
�Carb� C2�  mg � O �� �� �� �� �

$ONaOinity 
�%icarb� +C2�� mg � O �5� �5� �5� �5� �

/itKium /i � mg � O �����5 �����5 �����5 �����5 �
Sodium Na � mg � O ��5 2�� ��� �7� 2��
3otassium . � mg � O 5�� 5�2 5 ��77 �
7otaO Kardness ' � + � ) ���� ���5 ���2 ���� ��
CaOcium Ca �� mg � O ��7 ��� ��� ��� 2��
0agnesium mg �� mg � O �2 �� �2 2� ���
CKOoride CO mg � O ��2 �2� ��7 2�5 5��
SuOfate S2�  mg � O 257 2�� 2�� 2�7 5��
$Ouminum $O ug � O �� ��� ��� ��� 2��

adverse settings
2[yda�au 
.0n2� mg 22 � O 2�5 ��� 2�� 2�� 5

)Ouoride )� mg � O ���� ���7 ���� ���� ��5

Nitrite N22
� mg � O ������ ������ ������ ������

��2 /2NG 
7(R0 � � 
S+2R7 
7(R0

%romide %r mg � O ����5 ����5 ����5 ����5 �
Nitrate N2�

� mg � O �2�7 �2�� �2�5 �2�� �5
3KospKate 32�

�� mg � O ���5 ���5 ���5 ���5 �
$mmonium N+�

� mg � O ����5 ���� ��57 ����5 ���
,ron )e ug � O �� �7 � �2 2��
0anganese mn ug � O ��22 ���� ���2 �2��� 5�
Copper Cu mg � O ������ ����2 ����� ����� 2
=inc =n mg � O ������ ����� ����� ������ 5
3KospKorus 3 mg � O ����� ����� ����� ����7 �
%oron % mg � O ����� ����� ����5 ����5 2��
$g $g mg � O ������ ������ ������ ������ �
CobaOt Co mg � O ������ ������ ������ ������ �

to[ic mineraOs Settings

$ntimony Sb ug � O ���� ���2 ���� ��5� 2�

$rsenic $r ug � O ��5� ���� ���5 ����7 ��

%arium %a ug � O ����5 ����� ����5 ����5 ��7

Cadmium Cd mg � O ��2� ����7 ��2� ��22 5

CKromium Cr ug � O �� �� �� �� 5�

0ercury +g ug � O ����5� ����5� ����5� ����5� �

NicNeO Ni ug � O �� �� �� �� 7�

/ead 3b ug � O �� �� �� �� 25

SeOenium Se ug � O ���5 ��2� ���� ���5 ��

��:$7(5 48$/,7< 0$N$*(0(N7 6<67(0

－ 111 －



��

(O -em

7ozeur

7ataouine

6ousse

-erEa

7aEarNa

CartKage

+ammamet

έϛη

ご清聴ありがとうございました

8nfortunateOy� many probOems e[ist �
o7Ke Zater demand ZiOO continue to increase as tKe popuOation and socio�economic 

conditions improved

7KanNs to tKe adoption of rationaO and modern management of its Zater resources to 
tKe use of Zater poOicies and innovative reforms in tKe Zater sector� 7unisia� despite 
tKe scarcity of its Zater resource� Kas been abOe �

• to deveOop Zater resources in a sustainabOe manner�
• to assure food security 
•to improve tKe TuaOity of Oife 

ConFOusion
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OutOine oI Presentation

�� 2Xtline of Water SXppl\ Services
�� Water SXppl\ Service Levels 
��  0anaJePent of Water 4Xalit\
�� 1on�5evenXe Water
�� $cKievePents
�� CKallenJes
�� E[pectations 7oZarGs Japan

�

,nFeStion 5eSort Presentation

:ater 6uSSOy $Gministration Ior %etter 
0anagement oI :ater 6uSSOy 6erYiFes �$�

�� Country: =amEia
�� Name: NFKimunya +$%((N=8
�� Position: 7eFKniFaO 0anager
�� Organization: :estern :ater anG 6eZerage ComSany
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�� OutOine oI :ater 6uSSOy 6erYiFes

�

�� OutOine oI :ater 6uSSOy 6erYiFes

�ambia is a landlocŬed country that lies on the southern part
of Africa.
Area͗ total͗ ϳ5Ϯ͕ϲϭ8 sƋ Ŭm͖ land͗ ϳϰϯ͕ϯϵ8 sƋ Ŭm͖
water͗ϵ͕ϮϮ0sƋŬm.
testern tater and ^ewerage �ompany ;tt^�Ϳ was
registered on ϭst April Ϯ000 through statutory instrument no.
ϵϮ of Ϯ000.
�espite the fact that testern tater and ^ewerage �ompany
Limited has been in eǆistence for ϭϵ years͕ the company has
had perpetual performance‐related challenges. The company
has not made significant impact in serving the population in its
domain. testern province is still beset with numerous water
shortages and sewerage deficiencies in all district towns.

－ 116 －



�

�� 0anagement oI :ater 4uaOity
Overall water Ƌuality compliance for the period under review
with regards to compliance to standard/minimum reƋuired
number of tests was at ϵϲ͘ϳй above the Ewasco threshold
;ϵ5йͿ.

The company uses ground and surface water as a source of
drinŬing water. ^esheŬe͕ <alabo͕ ^enanga͕ <atima and
Dwandi uses surface whereas Dongu͕ <aoma͕ ^hang͛ombo͕
EamushaŬende͕ Limulunga͕ LuŬulu and Duoyo uses ground
water. Treatment plants in the districts/stations that use
surface water were designed in such a way that some stages
in the water treatment process or stages were sŬipped at the
time they were constructed. The treatment only has two
main stages which is &iltration and disinfection.

5

�� :ater 6uSSOy 6erYiFe /eYeOs

/E�/�ATOZ^ Ϯ0ϭϲ Ϯ0ϭ8 5 zears 
^trategic 
'oals Ϯ0Ϯ0

^taff/ϭ͕000 connections �� � 7
Wroduction capacity    
;mϯ/zearͿ

7�5 0iOOion 
m�

���2 0iOOion 
m�

�7�7 0iOOion 
m�

tater Ƌuality ��� �5� ���
�overage area  ��� ��� 7��
^upply duration     ;hr/dayͿ �5 Krs �5�5 Krs �� Krs
Eumber of connections  ������ ���25� �����2
EZt  72� �2� �5�
�ollection ratio  7�� ��� �5�
^taff number ��2 �52 ���
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�� 0anagement oI :ater 4uaOity

Donitoring ^ystem of Wlans for ^afety of �rinŬing tater
these are as follows͗
• ZestocŬing of ,T, �hlorine in the districts/stations
• Zouting water Ƌuality sampling and testing for

�acteriological͕ �hemical and physical parameters.
• ^ealing of leaŬing pipes in the distribution system.
• �orrective measures/actions on tests failing to meet the

standards with ϰ8hours.
• &encing of all water sources and storage tanŬs premises.

7

�� 0anagement oI :ater 4uaOity
Warameter Eational

^tandard
Current й
Compliance

�acteriological ;DWEͬϭϬϬmlͿ 0 ϵϵ.ϰ

Residual Chlorine ;mgͬlͿ 0.Ϯ‐0.5 ϵϲ.ϯ

p, ϲ.5‐8.0 ϵϵ.ϲ

durďidity ;E͘d͘ hͿ 5 ϵϵ.ϲ

Color ;dChͿ ϭ5 ϵϵ.ϲ

Electrical Conductivity ;E͘CͿͲ
;Other WhysiochemicalͿ

Ϯϯ00 ϭ00

dotal �issolved ^olids ;d�^ͿͲ
;Other WhysiochemicalͿ

ϭ000 ϭ00
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�� Non�5eYenue Zater
^ͬE �/^dR/Cd ^hWW>/E� ;mϯͿ �/>>E� ;mϯͿ ERW ;mϯͿ й ERW
Ϭϭ DOEGh ϰ͕05ϳ͕0ϲϰ ϭ͕ϭ8ϯ͕0ϳ5 Ϯ͕8ϳϯ͕ϵ8ϵ ϳϭ
Ϭ2 ^E^,E<E ϭ͕0ϲ8͕ϲ80 ϰ08͕ϵ8ϵ ϲ5ϵ͕ϲϵϭ ϲϮ
Ϭϯ ^EEAEGA 5ϵ8͕ϯϵϯ ϯ8ϰ͕ϰ85 Ϯϭϯ͕ϵ08 ϯϲ
Ϭϰ <AODA 8ϲ0͕58ϯ ϰϮϭ͕Ϯ50 ϰϯϵ͕ϯϯϯ 5ϭ
Ϭ5 <A>A�O ϰ5ϳ͕Ϯϯϳ ϭϳ0͕ϳϰϳ Ϯ8ϲ͕ϰϵ0 ϲϯ
Ϭϲ >h<h>h ϰϮϰ͕ϳ8ϰ ϭ8ϵ͕ϭϲ5 Ϯϯ5͕ϲϭϵ 55
Ϭϳ >/Dh>hEGA ϯϮϮ͕8ϭϰ ϭϭϭ͕ϰ5ϰ Ϯϭϭ͕ϯϲ0 ϲ5
Ϭϴ EADh^,A<EE�E ϳϮ͕5ϳϰ Ϯ8͕ϳϵϲ ϰϯ͕ϳϳ8 ϲ0
Ϭϵ <Ad/DA ϭϰϵ͕85ϳ ϳ5͕ϲϳϮ ϳϰ͕ϭ85 50
ϭϬ DWAE�/ ϭ8ϲ͕ϵ85 8Ϯ͕ϰϳϲ ϭ0ϰ͕50ϵ 5ϲ
ϭϭ ^,AEGOD�O ϭ8ϳ͕ϳϵϵ ϳϲ͕ϰ8ϰ ϭϭϭ͕ϯϭ5 5ϵ
ϭ2 DhOzO Ϯ00͕Ϯϳϲ ϯϲ͕ϯϯ8 ϭϲϯ͕ϵϯ8 8Ϯ
ϭϯ DAE�AEGA ϭ58͕8ϵϯ 50͕ϳϲϭ ϭ08͕ϭϯϮ ϲ8

CORWORAdE ϴ,ϳϰ5,ϵϯϴ ϯ,2ϭϵ,ϲϵ2 5,52ϲ,2ϰϲ ϲϬ

�

�� Non�5eYenue Zater
The 'overnment of the Zepublic of �ambia through the
Dinistry of tater �evelopment͕ ^anitation and
�nvironmental Wrotection constituted the Eon‐ Zevenue
tater Eational Technical TasŬ &orce ;EZt‐ETT&Ϳ in Ϯ0ϭ5 to
systematically address the problem of high EZt across the
water sector by ensuring that all �hs were guided and
provided with tools and resources necessary for the
reduction of EZt to or below the EtA^�O benchmarŬ of
Ϯ5й.
The �h through the 'overnment republic of �ambia has
secured a loan from the Af�� to overhaul the water
networŬ system in Dongu͕ ^esheŬe͕ <aoma and ^enenga.
This will greatly reduce the EZt in these districts resulting
in a decrease in the national EZt.
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�� $FKieYements Cont¶G

3lanneG 0aintenance 0anaJePent S\steP for all eTXipPent is in

place�

 Installation of a ��.Z Potor ZitK a ���P��K pXPp in SesKeNe�

SealeG leaNinJ tanNs in .alaEo� )alNlanG (.aoPa)� IPZiNo� St� JoKns

anG %oPa (0onJX)�

Installation of �� %XlN Peters on all aEstraction points in 0onJX anG

installation of ���� 'oPestic Peters tKroXJK oXt tKe province�

0appinJ of all tKe 'istrict on to tKe *eoJrapKical InforPation S\steP�

��

�� $FKieYements

tt^� had been operating without a board of directors
since Ϯ0ϭϲ. On ϭ0th October Ϯ0ϭ8͕ an eight member board
of directors was appointed by the Dinistry. Thereafter͕ the
ministry organiǌed a training for the �oard members and
Danagement in �orporate 'overnance training with
�ynamic �oncepts in &ebruary Ϯ0ϭϵ which was inclined to
the water sector in �ambia.

�evelopment of the Did‐term business plan on EZt
reduction with the supervision from the J/�A eǆperts.
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�� ([SeFtations 7oZarGs -aSan

 �ffective management system which enables economical 
production and distribution of water.

 &undamentals of water Ƌuality analysis and treatment 
;Theory of chlorination and other treatmentsͿ.

 Eon‐revenue water reduction techniƋues.

 taste water Treatment and Danagement.

 &inancial and management analysis in the water system.

��

�� CKaOOenges

Old dilapidated infrastructure. This results into regular cost
of maintenance/repair. Dost tanŬs͕ pipes and machinery
loose a lot of water before repair causing very high EZt.
Daũority of the customers are domestic that have a low
water tariff structure. &ew commercial and /ndustries with
high tariff structure in the Wrovince have resorted into own
water sources since the company cannot increase hours of
supply and coverage due to low �apital /nvestment.
 �lectricity supply is unstable and in adeƋuate͕ this causes a
lot of investment into power surge protections and physical
monitoring of machinery.
,igh staff turn over in management positions.
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PKoto on reSOaFing oI 'iOaSiGateG $C SiSe reSOaFeG ZitK uP9C

�5

PKoto on N5: anG 'iOaSiGateG ,nIrastruFture
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