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[10 ]

4,900.00 561.30 161.00 91.50 10.80 1,217.5 163.90 78.99 42.18 263.90

1 GDP
2008 2009

[ ]
3,404.00 2,590.00 1,746.00 1,064.00 774.70 822.70 1,046.00 624.00 2,063.00 3,923.00

( ) 89% 80% 91% 94% 61% 88% 90% 80% 90% 98% 

98% 89% 93% 99% 81% 96% 95% 85% 98% 99% 

82% 71% 87% 92% 56% 84% 87% 78% 88% 98% 

(
)

55% 52% 76% 75% 29% 31% 45% 53% 91% 96% 

58% 67% 80% 94% 67% 54% 72% 56% 88% 95% 

 (2010 )
[ ]

52% 36% 69% 67% 18% 21% 29% 52% 92% 96% 

1 435.66 335.06 222.16 640.04 113.56 510.53 433.57 245.57 44.16 44.53

2 289.28 117.34 84.79 154.46 87.22 127.97 197.84 99.45 44.05 9.13

3 162.43 69.73 78.97 97.64 37.62 99.89 62.43 60.24 33.48 6.64

4 132.30 53.44 67.61 97.15 35.00 84.87 53.24 49.14 30.73 5.18

(2007 )
[ ]

5 67.45 42.43 29.21 82.54 27.68 25.81 52.44 43.06 23.07 5.16

1
101 7 5 0 0 3 0 0 0 9 

2 10 0 0 0 0 0 0 0 0 1 

3
214 3 0 3 0 4 0 0 0 5 

4
10 0 1 0 0 5 0 0 0 1 

2010
[ ]

335 10 6 3 0 12 0 0 0 16 
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4. management contract lease contract 2
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1. Introduction to Water Purification Technologies 
 General approach to water purification methods 

The water purification methods at water treatment plants are employed to turn raw water 
conveyed from a water source into clean water that meets the water quality standards for 
drinking water.  The total system at a water treatment plant composed of a combination of 
multiple processes, including rapid agitation, precipitation and filtration, targeting to remove 
undissolved materials such as suspended solids, and dissolved impurities.  The rapid 
sand filtration method is a widely used process in Japan. 

 Overview of water purification methods and targeted impurities 
Raw water for water service can be divided roughly into well water (shallow wells, deep 

wells), river surface water and water from dams, lakes and marshes.  Each has its own 
respective water quality characteristics.  For the raw water that is not very polluted, the 
general flow (rapid filtration process) is applied.  The process always performs coagulation, 
which quality affects sedimentation and the filtration performance.  In recent years new 
technologies such as membrane filtration and infrared-ray irradiation have been introduced 
to remove and kill chlorine-resistant pathogenic organisms and cryptosporidium that cannot 
be removed by the chlorine. 

A process of the rapid sand filtration method is basically coagulation-sedimentation, 
sand filtration and chlorine sterilization.  Floc and other fine particles that have flowed from 
the sedimentation pond are trapped by the filter media in the rapid filtration pond as the 
water passes downward through filtration sand.  In addition to simple “sieve separation,” 
sand filtration also has effects such as sedimentation and adsorption within the filter media, 
and particles smaller than the cavities formed by the filtration sand can also be removed. 

A process of the slow sand filtration method is oxidative dissolution through passing 
water slowly in a filtration pond at a filtration speed of about 4-5m/day, and trapping 
suspended solids by the layer of microorganisms (biological film) that proliferates on the 
surface of the sand strata. Like the rapid sand filtration method, this method is deemed to 
imitate as natural purification as no chemicals are used.  Because there is no cleaning 
mechanism, regular cleanings by scraping microorganism layer on the filter and sand 
replenishing are required to clear the clog. 

A process of the Membrane filtration is purification by filtering impurities contained in raw 
water by using a membrane with innumerable minute holes.  Membranes have various 
size minute holes, classified into categories such as microfiltration membranes (MF 
membranes), ultrafiltration membranes (UF membranes), nanofiltration membranes (NF 
membranes) and reverse osmosis membrane (RO membranes). 
Table Leading water purification processes and their advantages and disadvantages 
Water purification 

process 
Advantages Disadvantages 

1.Rapid filtration -applicable to a wide range of water 
quality (Can also be applied to high 
turbidity) 
-applicable to large-scale plants 
-Saving space 

-impossible to eliminate dissolved 
solids such as unusual odors and 
tastes 
(These can be handled by introducing 
advanced treatment facilities) 

2.Slow filtration -remove some unusual odors and 
tastes and ammonia 
-no chemical use basically  

-a large filtration pond area 
-difficult to eliminate turbidity 

3.Membrane 
filtration 

-remove suspended substances larger 
than a certain size 
-possibly automated facility 
-saving space, short construction time
-reduce quantity of coagulant used 

-high cost tendency 
-particular maintenance requirement 
(chemical washing etc.) 
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2. Water Purification Technology-related Systems 
 Selection of clean water flow  

Points of this material 
Japan’s water supply system technology has been upgraded in 
response to various conditions 
This material Introduces basic matters (positioning) concerning the 
advanced technologies available in Japan 
Also it introduces facts, figures and other issues with regard to 
Japan 

Select water treatment method 

Rapid sand filtration method 

(Most frequently used) 

Review of general conditions for selection
 (1) Investigation of water quality 
 (2) Goal setting for water quality level 
 (3) Review at maintenance level

Slow sand filtration method 

(Used during diffusion period) 

Advanced treatment processes 

(Odors, strange smells/tastes) 

Membrane filtration method 

(Japan is dominant) 

Japan’s water service system can address various water service industry 
problems and issues by taking has advantage of experiences and lessons 
learned from numbers of practices. 
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 Raw water turbidity and water purification technology results 

Table Turbidity Removal Process Group Selection Table ()

Source: Japan Water Research Center, Water Service Technology Guidelines 2010 

Note Figures shown in parentheses ( ) are the percentage of clean water systems using the process group that achieved 
the water purification water quality target level  

*1 Assumes replacement with the “Coagulation + Membrane filtration” process group when water quality is 15.0 or less 

*2 The above data assumes domestic systems in Japan and do not apply when slow sand filtration is introduced. 

: Other raw water quality and water purification technology results 
Chromaticit
y Note 1)  

Iron, 
manganese 

Unusual 
odor / taste

Ammoniac 
nitrogen Note 2)

THMFP Pesticides Remarks 

Slow sand filtration 
Coagulation-sedim
entation 

   ( ) Symbol in parentheses indicates 
result without pre-chlorination 

Floatation    ( ) Symbol in parentheses indicates 
result without pre-chlorination 

Rapid sand filtration ( )      Symbol in parentheses indicates 
result when coagulant is injected

Manganese contact 
filtration 

    

Membrane filtration 
(MF, UF) 

( )    ( ) Symbol in parentheses indicates 
result when coagulant is injected

Membrane filtration 
(NF) 
Biological treatment 
Powdered activated 
carbon 
Granular activated 
carbon (GAC) 

Chlorination during prior step 

Granular activated 
carbon (BAC) 

No chlorination during prior step

Ozone+GAC Note 3)

Ozone+BAC 
Evaluation symbols : Treatment effectiveness is extremely high 

: Treatment effectiveness is high 
: Treatment effectiveness is limited 

No symbol: Treatment no effective 
Note 1) Chromaticity is an evaluation for organic chromaticity. 
Note 2) Ammoniac nitrogen evaluation excludes removal effect from chlorine. 
Note 3) Ozonation is evaluated in combination with activated carbon treatment because use of granular activated carbon 

during the latter step is required. 

Default under Water 
Quality Standards 
2.0 NTU or less 

Target Level 1 
(Voluntary) 

0.1 NTU or less 

Target Level 2 (Voluntary) 
0.01 NTU or less 

Raw water turbidity
Low 

Not higher than 1.0 
Not required 

Coagulation + Rapid 
filtration 
(100%) 

Membrane filtration 
(100%) 

Raw water turbidity
Medium 

Higher than 1.0 but 
not higher than 5.0 

Coagulation + Rapid 
filtration 
(100%) 

Coagulation + Rapid 
filtration 
(100%) 

Membrane filtration 
(100%) 

Raw water turbidity
High 

Higher than 5.0 but 
not higher than 800 

Coagulation + 
Sedimentation + Rapid 

filtration 
(100%) 

Coagulation + 
Sedimentation + Rapid 

filtration 
(94%)

Coagulation + Sedimentation 
+ Membrane filtration* 

(100%) 
Coagulation + Prior filtration + 

Membrane filtration* 
(100%) 
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3. Water Purification Processes 

 Rapid sand filtration method 
The rapid sand filtration method is a treatment 

process using a coagulation-sedimentation pond and 
rapid filtration pond.  The method can be applied to a 
fairly wide range of water quality changes and is 
currently the most typically used method, accounting for 
about 80% of annual water treatment volume. 

   

 Chemical 

agent

injection 

          

          Chlorination     

   
 Rapid mixing 

basin 
    

               

Raw 

water 

Holding 

tank

Coagulation 

basin 

 Chemical 

agent

sedimentation 

basin 

Rapid 

filtration 

basin 

Chlorination 

tank

Clean water 

reservoir 

Water 

supply 

            
(Distribution 

reservoir) 

 Rapid 

coagulation- 

sedimentation  

basin 

         

Figure Rapid filtration processing flow 

Points 
The most typically used method in Japan 
(Requires minimal space, can be utilized at large-scale water 
treatment plants) 

Appropriate coagulation depending on water quality is critical 

Photo: Oldest water treatment plant in 
Japan using the rapid sand filtration 
method (Kyoto, Keage Treatment 
Plant) *This water treatment plant 
was constructed in 1912. 
Treated volume: 99,000m3/day 
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 Slow sand filtration method 

This method is based on a slow sand filtration pond 
and is used when the water quality of the raw water is 
BOD 2mg/1 or less and the coliform group is 
1,000MPN/100ml or less (when the raw water quality is 
comparatively good). 

   

 Chemical 

agent

injection 

   

Chlorination  

   

             

Raw 

water 
Holding 

tank

 Normal 

sedimentation 

basin 

 Slow 

filtration 

basin 

Chlorination 

tank

Clean water 

reservoir 

Water 

supply 

         
(Distribution 

reservoir) 

Sedimentation 

basin 

enabling 

chemical 

treatment 

     

Figure  Slow sand filtration water purification flow 

Photo:  Oldest water treatment plant in 
Japan using the slow sand filtration 
method (Tokyo, Sakai Purification 
Plant)
Treated volume: 315,000m3/day 

Points 

Water purification process used when the raw water quality 
is high (Because removal of suspended solids is difficult) 

Not suitable as a large-scale water treatment plant 
processing method because of the slow filtration rate 
(4-5m/day) and large filtration pond area required 
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 Membrane filtration method

The membrane filtration method offers many 
advantages, including easy automated operation, 
space-saving filtration equipment and the ability to 
shorten construction time. 

Suspended substances larger than a certain size and 
bacteria can also be removed using this method. Finally, 
this system can be added to existing water treatment 
plants as an expansion system. 

In Japan some regions, where water sources are 
scarce, uses seawater as a water source. 

The reverse osmosis membrane method is typically 
used as a seawater desalination method and has been 
introduced because it offers the following advantages 
over more traditional methods: 
   1.Low energy consumption  

2.Ease of operation and maintenance 

When raw water contains odors, chromaticity or 
small amounts of organic matter or other impurities, 
methods such as slow filtration and rapid filtration have a 
limited ability to remove them.  For this purpose the 
typical method is to supplement the normal treatment by 
adding “advanced clean water treatment” that is 
effective in eliminating these components. 

The ozonation process is one advanced water 
treatment that began to be introduced on a broad scale 
from the mid-1970s as a means to remove unusual 
odors and tastes including moldy smells.  The process 
continues to be introduced in response to the demands 
of consumers for fresh tasting water and as a measure 
against trihalomethane, and currently this process is 
being used at more than 40 water treatment plants. 

Photo:  Membrane filtration system 
 (From METAWATER Co., Ltd. HP)

Points 

Can be operated automatically, enables space savings 

Short construction time, can be added to existing plants as 
expansion system 

Figure Example of upgrades from the rapid filtration method to the 
membrane filtration method

Photo: Ozonation plant 
 (Tokyo Kanamachi Purification Plant) 

<Traditional method>

<Membrane filtration method  Ex. 1> 

<Membrane filtration method  Ex. 2> 

Newly-built membrane filtration unit 

Membrane filtration unit installed as upgrade to existing facility 

Rapid mixing basin and flocculator  Chemical sedimentation basin  Rapid filtration basin 

Photo:  Interior of a seawater desalination facility
 (Okinawa Enterprise Bureau Chatan 

Water Purification Plant) 
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1. Japan’s Water Supply System Technology

History 
Construction of Japan’s modern water supply system began in 1887 and has progressed rapidly since the 1950s.  Since when the water supply 

system covered more than 40% of population, it has helped enhance the sanitary environment, including a sharp drop in the number of sufferer 

from waterborne diseases.  As of March 31, 2008 the number of people using water service had reached roughly 124.36 million or 97.4% of a 

diffusion rate, and the total water supply volume has risen to about 16.3 billion m3/year (2006). 

Technologies and solutions 
Japan’s water service industry continues to supply water, while taking various environmental conditions into consideration.  The industry 

possesses advanced technologies including water treatment technologies, water supply control systems and measures against water loss, and by 

combining these diverse individual technologies is working to improve water service industry efficiency and enhance added value.

Measures
against 

Non-Revenue 
Water 

Water distribution
control 

Slow 
filtration 

Rapid 
filtration 

Small-scale & 
distributed water 

treatment facilities

Membrane 
filtration 

Total solutions

Higher water service fee income 

Effective use of water resources 

Energy-saving 

Effective use of water resources 

Lower chemical usage 

Shorter construction periods 

Efficient maintenance and 
operation 

Stable clean water quality 

Applicable to broad range of raw water quality 

Stable clean water quality 

Low-cost facility construction 

Stable clean water quality 

Figure: Relationship between diffusion of Japan’s water supply system and the number of 
sufferer from waterborne diseases (Source: Water Service Outline 2008) 

Photo: Japan’s water service ensures 
high quality drinkable tap water 
(Source: Tokyo Metropolitan 
Government, Bureau of 
Waterworks HP) 
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2. Proposal for water leakage measures

 Background and Purpose 
 The climate change due to global warming causes an increase in risks of streamflow reduction and draught, 
leading higher need of water resource protection.   

 In water works field, one of the countermeasures is a water leakage prevention.  This leads to the increase 
in water charge collection rate and energy consumption reduction that are practical needs of many water 
works organization. 

 In Japan, a total length of water pipeline in Japan is approximately 
550,000 km and average water leakage rate is only 10.4% in FY2006. 

 An advantage of implementation of Japanese water supply system is in 
providing various and combined technologies from those advanced 
technology, human resource development to advanced equipment 
provision. 

Outline of Leakage Prevention 
Important aspect of continuous water leakage prevention activity is to run the below cycle simultaneously. 

Fig.1 Work flow of a leakage prevention cycle. 

- Target year setting 
- Work method review 

Expansion of target area 

- Supportive measures 
- Prevention measures 
- investigation of leakage cause 
- Pilot area implementation 

- Effect assessment 
- Comparison of planning and 

imlementation 

- analysis of water 
distribution and leakage. 

`- establishment of work unit structure 
- measuring equipment and maps 

preparation 

Practical implementation of leakage prevention  
Technology transfer for human resource development including OJT by local officer in pilot area is the 1st

step in the leakage prevention cycle. 

Installation of hardware and software is in expansion stage to the target supply area after 2nd cycle. 

Table:  practical implementation
item Implementation

 preparation Survey of present situation of pipe installation, and study of 
income and expenditure for the whole supply area 

 base survey study of income and expenditure for the whole supply area, and 
survey of current leakage prevention measure. 

 planning mid-long term planning of water leakage 
Target the pilot area 

 Implementation Implementation of leakage prevention measure on pilot project 
site.

 evaluation Implementation of leakage prevention measure on pilot project 
site.

1)Introduction

technology transfer 

2)Expansion 

Hardware
leakage prevention surveyor

Software
mapping system 
water distribution control 

system
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Effect of leakage prevention measure 
Cost 
Reduction of total cost can improve business efficiency 
More cost reduction is possible in Japan  

Services
Improvement of water supply service 
Stable and purified water supply 
human resource development 

advanced technology such as leakage exploit technology 
water charge collection and related services level would increase 

NRW Countermeasure Projects Implemented by Japanese ODA  
Japanese ODA project has helped increasing efficiency of NRW countermeasures by technical 

assistance together with water leakage searching technique and O&M management capacity 
improvement.  

Table: effect of NRW Countermeasure by Japanese ODA  
 VIETNAM CAMBODIA EGYPT JORDAN 

PROJECT 
TITLE 

Project of Human 
Resources Development for 
Water Sector in the Middle 
Region of Vietnam 

The Project on Capacity 
Building for Water Supply 
System in Cambodia 

The Project for 
Improvement of 
Management Capacity of 
Operation and Maintenance 
for SHAPWASCO 

Capacity Development 
Project for Non-Revenue 
Water Reduction in Jordan

TERM Mar2007 Feb2009 Oct2003 Oct2006 Nov2006 Oct2009 Aug2005 Jul2008 
NRW Ratio 13.3% 6.5% 16% 11% 29.2% 14.5% 46% 30% (Objective) 

MAIN 
ISSUES 

Water Leakage prevention 
technology  
Awareness Improvement of 
Officers 
Public Awareness Raising 
Old Pipes Exchange 

Awareness Improvement of 
High Class Officers in 
Utilities 
Water Leakage 
Countermeasure 
Awareness Improvement of 
Officers 
Public Awareness Raising 

-followed-up- 
 Old Pipes Exchange 

Awareness Improvement of 
High Class Officers in 
Utilities 
Water Leakage 
Countermeasure 
Awareness Improvement of 
Officers 
Public Awareness Raising 

Awareness Improvement of 
High Class Officers in 
Utilities 
Water Leakage 
Countermeasure 
Awareness Improvement of 
Officers 
Public Awareness Raising 
(Countermeasure for 
stealing water) 

Reference: JICA reports for above projects are provided in “JICA Library Portal Site” entering from below URL

 https://libportal.jica.go.jp/fmi/xsl/library/public/Index.htmlsource

Funding source according to cooperation style 
Technology provision ; Dispatch an expert. 

ODA target country JICA technical cooperation, Grass roots cooperation 
Introduction of hardware &Software 

ODA target country JICA technical cooperation by JPA, Grass roots cooperation 
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Public Owned 
Water Supply 
Organizations

Locally-Incorporated 
Company

~ Water Distribution 
Control Services

Provider ~

Japanese 
Company A

Japanese 
Company B

Japanese 
Gov.

Japanese Water 
Supply 

Organizations

In ve stmen t

In vestment

Advisory

Ad virsory
multi-year contract

Local 
Company AIn ve stmen t

3. Proposal for water distribution control system

Puropose 
Advantages of pipe network management technologies such as network planning, water distribution control 
and water leakage minimization are reductions of energy consumption caused by overloaded pumping 
pressure and waste of water due to increase in water leakage by that overloaded pumping pressure. 

In addition, maintenance cost for electricity, water leakage measures and workforce can be also reduced. 

As a result, water volume and quality are stabilized, contributing to safe and sustainable water supply 
operation. 

Furthermore, particularly for growing urbanized area, appealing of active approach toward safe and 
sustainable infrastructure development expands possibilities of additional effect such as enterprise 
attraction and ticket of entry into developed country. 

Overview of Water Distribution Control System 
 System Outline 
The system analyzes distribution of water amount and pressure 

through real-time simulation and holds pressure level at each target 
area in an adequate range so as to minimize energy and water 
consumption.  The system have been developed for an operation 
based on scarce information of pipe network. 

In accordance with the intended use, a simplified system 
monitoring water amount, quality and residual chlorine without 
automatic control by simulation can also be developed. 

 Proposal for Total Service Model
Consistent assistant service 

from planning to product 
sales and operation is offered. 

Basically, technical 
assistance is provided for local 
staffs who conduct planning 
and operation management. 

*Trusteeing of O&M by 
Japanese company is also 
available 

 Example of Project Scheme 
A variety of project scheme is 

available. The figure on the 
right shows an example of 
project scheme establishing 
locally-incorporated company 
by local and Japanese 
companies. 

Public Owned 
Water Supply 
Organizations

Locally-Incorporated 
Company

~ Water Distribution 
Control Services

Provider ~

Japanese 
Company A

Japanese 
Company B

Japanese 
Gov.

Japanese Water 
Supply 

Organizations

In ve stmen t

In vestment

Advisory

Ad virsory
multi-year contract

Local 
Company A

In ve stmen t

Pipe Network Planning 

Energy-Saving 
Water Distribution 
Control System

Energy-Saving 
Water Distribution 
Control System

Regular After Service 
& Diagnosis Analysis

Training Service for 
O&M 

O&M Services
Planning
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Effect of Water Distribution Control System Application 
Cost
Reduction of Total Cost 
 An application of the system reduces 
total cost hence operational efficiency 

 More cost reduction is expected in 
Japanese ODA target country due to 
financial assistance. 

Reduction of Running Cost 
 Distribution control matching demand reduces 
electricity charges. 

 On-line system reduces workforce for O&M. 

 Reduction of water leakage amount results in 
purification costs such as machinery engine and 
chemicals. 

Reduction of Initial Cost 
 Proper network planning reduces pipe installation and pump equipment costs. 

Services
Improvement of water supply service 
 High quality of service such as stable 
water pressure and quality is provided 
to customer. 

Human resource development 
 Advanced technologies will be introduced. 

 Raising awareness of staffs contributes 
to an improvement of service and fare 
collection rate. 

Environmental Effect
An extra energy consumption by overloaded pumping pressure is reduced. 
Water resource is reserved by reduction of leakage. 

Funding Source According to International Cooperation Scheme 
Technology Provision ; Expert dispatch 
ODA target country ;  JICA Technical Cooperation, JICA Grass-roots Project 
Non ODA Target country ; Local Water Supply Organizations’ Funding 

Introduction of Hardware & Software 
ODA target country ; Japanese Yen-Loan-Financed Project (Japan Tied, Untied , International 

Financial Organizations such as ADB 
Non ODA Target country ; International Financial Organizations such as ADB 

Water Distribution CS Application 

Treatment
Plant 

Example of Existing
Water Distribution Pipe Network

It is possible to reduce total cost by an
application of system. 
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Conventional Control

Adaptive Control 

Energy-Saving Effect 
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インドネシア共和国 PDAM 調査概要 

 

 

  

  



  



 

 

1.  調査対象地域の概要 

インドネシア共和国調査では、以下の２つの水道公社について調査を行った。ジャカル
タ水道公社については、水道事業の民営化がなされており、PT. PAM LYONNAISE JAYA
（以下、PALYJA）及び PT. AETRA（以下、AETRA）が経営している。 

 ジャカルタ水道公社（JAKARTA WATER SUPPLY ENTERPRISE 以下、PAM 
JAYA） 

 ブカシ水道公社（以下、BEKASI） 
各事業体の基礎情報は表 1-1の通りである。 

表 1-1 基礎情報 

 PAM JAYA BEKASI 

行政人口（人） 850,000 1,946,870 

給水区域内人口（人） - 621,840 

給水人口（人） 802,127 564,125 

普及率（％）※１※２

62.11 

(recently 2~3% 

increase annually)

28.98 

給水戸数（戸） 50,000 118,825 

無収水率（％） 

46.22

 (technical 20%, 

Illegal 20～25%)

- 

連続給水時間（hr） 24 24 

水道料金（Rp.／m3） 
7,200 (0-10 ㎥)2,500 

(10 ㎥-)3,900 
※1 PAM JAYA の普及率は、現地調査での回答から引用。 
※2 BEKASI の普及率は、現地調査での回答から引用。給水人口（人）を行政人口（人）で除して算出している。 

2. PDAM 個別訪問 

2.1 PAM JAYA 

（1） 概況 
PAM JAYAは、民間企業（PALYJA、AETRA）の運営状態をモニタリングする役割を担っ

ている。PAM JAYAの水道事業の基礎情報を表 2-1に示す。水供給量は毎秒約 1.8 万リッ

トル、浄水場の生産能力は合計で 15 万㎥/日である。スタッフ数は、PALYJAのモニタリング

に約 2 百人、PALYJAの運営に 14 百人、AETRAに 15 百人で、合計 31 百人である。 

表 2-1 PAM JAYA の基礎情報 

項目 回答 備考 

水需要 - ㎥/day 

水供給量 17,875 ℓ/dt 

水供給単位量 - ℓ/person/day 

水源 - *check 

取水量 - m3/day 

浄水場 - m3/day 

パイプ - km 

接続料 700,000 Rp. /m3

スタッフ数 monitoring in PALYJA  200

operator in PALYJA 1,400

AETRA 1,500

Total 3,100

person 

メーターチェック 120

人、料金徴収120人

はアウトソーシング 
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（2） 課題 
無収水率の高さ、普及率の低さが主な課題である。漏水率は 46%であるが、近年約 1.5

～2%向上しており、今年度は 5%の減少を目指している。 

2.2 BEKASI 

（1） 概況 
BEKASIにおける水道事業の基礎情報を表 2-2に示す。水供給量は１日あたり約 13 万

㎥、浄水場生産能力は１日あたり合計約 15 万㎥、水需要量は約 17 万㎥である。しかしな

がら、水道接続待ちはBEKASIの独自調査の結果によると約 8 千件にのぼり、供給が追い

ついていない。スタッフ数は 85 名である。水質については概ね良好である。 

表 2-2 BEKASI の基礎情報 

項目 回答 備考 

水需要 186,000 ㎥/day 

水供給量 132,710 ㎥ /day 

水供給単位量 150 ℓ/person/day 

水源 河川水  

取水量 - m3/day 

浄水場 

 

(Pondok Ungu)25,920

(Rawa Tembaga)16,416

(Poncol)41,472

(Rawa Lumbu)22,460

(Teluk Buyung)38,880

(Total)145,148

m3/day 

パイプ - km 

接続料 - Rp. /m3

スタッフ数 85 person 

（2） 課題 

1） 水量不足 

公共事業省から毎秒 3 百リットルの水量しか許可されておらず、水量が不足している。プ

ロジェクトが 2 件計画中であるが、浄水場の土地収用の課題がある。 

2） 水質 

工業地帯、農業地帯を流れる支川の水質が悪く、通常の濁度は 300 であるが、18,000 に

なる場合もある。取水口では 4 河川の原水が混合されるため、水質の悪い支川の原水を排

除できないことが要因である。 

3） 漏水 

漏水率が 30%と高い。漏水事故は年間 3 件程度である。漏水事故は、交通加重による水
道管接続部の破壊によるとのことである。水道管はインドネシア製 PPC 管が採用されており、
継手の強度不足が破壊の要因として考えられる。 

4） 水道料金 

水道料金が、給水原価を下回っていることが課題である。 
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