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1． WATER LEAKAGE CONTROL IN DILI 
 

 
1.1 INTRODUCTION 
 
 Most structures of water supply facility were destroyed by the independence conflict in 

September 1999. Simultaneously, a circumstance of a maintenance and management 
organization is still annihilating. The UNTAET is being organized a temporary water 
supply authority. The function of its organization is not yet fully developed. An early 
restoration and a stable supply of portable water are certainly essential for fundamental 
development to lead a steady life of the citizens of Dili.  The Quick Project has a great and 
vital responsibility in order to sustain the restoration immediately.  A possibility of 
realization for early restoration for the leakage control was presented to let an investigation 
of current water supply situation in Dili and to perform a concrete plan for leakage 
detection, leakage repairs and measures of comprehensive leakage control in the model 
block. 

 

 
1.2 PROJECT BASIC MANUAL FOR PIPELINE NETWORK REHABILITATION 
 

In order for the water supply system to meet its basic function, from a viewpoint of 
leakage protection, at first, the present condition of the pipelines shall be evaluated 
precisely. This evaluation works are placed on the first work to formulate an integrated 
operation/maintenance and rehabilitation plan of the existing water supply facilities. 
 
It is necessary to verify the difference between the proposed pipeline network ability in the 
rehabilitation plan and inspection results of the existing pipeline network. Typical methods 
to evaluate the ability of pipeline network are as follows: 
 
1) Diagnosis Method of Direct Pipeline Network 
The condition of the pipeline network is diagnosed from the inside and outside of the pipes. 
This method includes non-destructive method, quasi-non-destructive method and sampling 
test. The indices of this method include internal/external corrosion, blockage condition 
with pipe thickness, joint and inside of pipe, soil corrosive test and physical property of the 
soil. 
 
2) Diagnosis Method of Indirect Pipeline Network 
The condition of the pipeline network is diagnosed mainly by investigating and analyzing 
continuous monitoring records of water volume, water pressure and water quality and the 
results are used for stepwise important to the expected ability of the facility. An example 
of this method is that classification and analysis of the records obtained from leakage 
investigations. 
 
3) Distribution Network Mathematical Modeling Method (Hydraulic Analysis 

Simulation) 
The condition of the pipeline network is diagnosed by using mathematical modeling.  The 
results are used generally for an evaluation of distribution ability restored after the 
rehabilitation. The same method is introduced in this Urgent Improvement Project. In 
order to apply the model effectively, the model requires accurate mapping and pipeline 
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network information of water supply facilities, detailed construction condition of pipelines 
and time-scale fluctuations of water demand prediction. 
 
In the result of Phase I Study, water supply facility in Dili has an ability of water supply 
unsteadily, so that the measures of leakage control was performed mostly installation of 
new pipelines to build up pressure pipeline network in the selected Model Block. 
 
The most important establishment goal of the Quick Project is make practical and effective 
methods to reduce of unaccounted-for water. Rehabilitation methods are generally 
classified into two methods; installation of new pipes and utilization of existing pipeline 
network. 
 
The installation of new pipes can be classified in anew installation, renewal and 
reinforcement. On the other hand, utilization of existing pipeline network have divided 
into whole or part improvement as lining scraping construction. Moreover, pipeline facility 
consists of pipes and annexed structure that is essential for efficient water supply control.  
In case of selection of these classifications, it is necessary to pay attention to influenced 
factors by qualitative and denatured environmental conditions and to choose material and 
diameter of pipe for enough demonstrable of its characteristics. 
 
However, partial adoption of the metal pipe was adopted by taking into consideration of 
nonmetal pipe and applied mechanics, a slope of the construction site is reliable to 
occurrence of erosion and special plumbing that is easy to influence by environmental 
factors is made up largely. 
 
Although not only Dili but also other towns are built up unavoidable topographical 
characteristics, pipeline structural conditions always should be decided the correspondence 
to complicated geographical features. 
 
A standpoint of water demand, it is supposed that a purpose of the water use by differences 
between center of the town and mountain area. Ordinary water supply is also expected to 
reserve water for agricultural irrigation in the mountain area. 
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Fig. 2.1 Flowchart of Selection of Construction Method for Rehabilitation of Service/Distribution Pipe 
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2. CONSTRUCTION OF THE INFILTRATION GALLERY IN MANATUTO 
 
 
2.1 BACKGROUND 
 

The people of Manatuto are obliged to use water from unsafe sources such as from shallow 
wells and nearby river because the town’s water supply system is not in operation.  The 
primary cause of the system’s breakdown is the damage to the transmission main.  
 
Normally, the Manatuto water supply system operates with only one source to supply its 
water consumers. Water from the source located some 12 km upstream flows by gravity 
via 6-inch transmission main into the town’s reservoir located uphill in the town at an 
elevation of approximately 80 m above mean sea level. From the town’s reservoir, water is 
then distributed by gravity to the consumers spread around town. However, the 
transmission main is poorly designed. It is constructed mainly on the flood plain of Laclo 
River without adequate protection. Most part of the pipelines could not withstand the 
turbulent actions of the floodwaters and soil erosion created by the Laclo River. In 1998, 
heavy floods occurred on Laclo River creating heavy erosion on the floodplain that 
resulted to serious damage on some sections of the transmission main. For some reasons, 
the damages could not be repaired resulting to the non-operation of the Manatuto water 
supply system since then. 
 
The JICA Study Team envisages that the rehabilitation/restoration of the water supply 
system in Manatuto will take into consideration a new water source and transmission 
pipeline. Safe and reliable water source will be evaluated and selected together with 
transmission mains that will be designed and constructed in such a manner less vulnerable 
to damage. It has to take into consideration, that the pipelines are constructed away from 
the flood prone area.  
 
Restoration of the Manatuto water supply system was considered one of the “Quick 
Projects” of JICA. Its aim is mainly to address the immediate need of the people through 
rehabilitation works and putting back the water supply system into operation. Although 
this is a temporary measure, it is considered the most practical under the present 
circumstances. Thus, several options were considered to study the most viable alternative 
to restore the water supply system in Manatuto on a least possible time.   
 
For the long-term planning, the existing water source of the town’s water supply system 
(spring source before the violence) maybe an economically viable source for Manatuto. Its 
high location though far from the service area is typical for gravity distribution system 
requiring less operation and maintenance cost. Although, rehabilitation of this source will 
require big capital investment and more technical investigations, it is likely to incur less 
operational cost compared to the energy- intensive operational cost of the infiltration 
gallery.  
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2.2 MAIN FEATURES OF THE INFILTRATION 
 

The infiltration gallery was constructed to draw water from the Laclo River. It is 
composed of GSP 200 m x 8” with perforation and GSP 65 m x 8”. Naturally-filtered 
water collected from the Laclo riverbed will flow into the collection chamber where it will 
be pumped into the service reservoir in town via the existing transmission main. New 
transmission main  (GSP 6- inch) will be constructed from the pump house site and 
connected to the existing main located about 100 m The main features of the proposed 
infiltration gallery are shown in the table below. 

  
Table 2.1 MAIN FEATURES OF THE PROPOSED INFILTRATION GALLERY 

Item No. UNIT Specification 
Equipment    
  Pump & Motor 
  Diesel Engine Generator 

3 
1 
 

set 
set 

 

27m3/hx80mx15kw 
60kw 

Piping Material    
  Water Collection Pipe 
     - Perforated pipe 
     - Galvanized pipe 
  Connection pipe to connect to the     
      existing transmission main 
  Gate Valve 
     - dia. 6” 
     - dia. 4 
  Check Valve dia. 4” 
  Air Release Valve dia. 4” 
 

 
200 
65 

100 
 
 

4 
3 
3 
1 

 
m 
m 
m 
 
 

sets 
sets 
sets 
set 

 
GSP 8” 
GSP 8” 
GSP 6” 
 
 

Instrument Material    
  Pressure Gauge 3 set 12kg/cm2 G 
Electrical Material    
  Power Receiving Cable 
  Power Receiving & Transmission Panel 
  Motor Control Panel & Cable 

1600 
1 
1 

m 
set 
set 

for receiving 30kw, 400v 

Civil Material & Construction 
  Excavation 
  Soil Disposal 
  Gravel Layer 
  Sand Layer 
  Backfilling 
  Concrete  
  Collection Pipe Layer 

 
8900 
800 
130 
660 

8100 
1 

400 

 
m3 
m3 

m3 

m3 

m3 

set 
m 

 

Pump Pit & Transmission Line   Pit Size: 2mx2mx8mD 
  Excavation 
  Soil Disposal 
  Backfilling 
  Concrete 
  Pipe Layer 

1100 
50 

1050 
1 

200 

m3 

m3 
m3 
set 
m 

 

Pump House   6mx7m 
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2.3 CONSTRUCTION OF THE INFILTRATION GALLERY 
 

JICA commissioned Dai Nippon Construction (DNC) to carry out the construction of the  
infiltration gallery at a cost of US$ 0.60M. To take advantage of the low flow on the Laclo 
River, actual construction work started on the middle of August and was completed at the 
end of October. The construction work was categorized into 2 components namely: 

 
Component 1: Pipework including Construction of the Collection Chamber (Pump Pit) 
Component 2: Construction of the Pumping Station including Installation of the Pumping  

and Electrical Facilities 
 

Pipework commenced towards the end of August by excavation on the riverbed of the 
Laclo River. Two hundred (200) meters of GS perforated pipe and sixty-five (65) metres 
GSP were installed at about 5 meters below the riverbed. From the Laclo riverbed the 265 
m water collection pipe was connected to the water collection chamber (dia. 2.6 m x 5.9 m 
depth) constructed of reinforced concrete. A 200 mm diameter valve controls the flow of 
water into the collection chamber. The collection pipes was installed with a slope of 1/500 
to allow gravity flow of naturally filtered water into the collection chamber. The outlet 
(GSP 6-inch) of the pump facilities was then connected  (in a valve box) to the existing 
transmission main located about 84.24 m distance.  
 
Soon after the completion of Component 1, Component 2 started with the construction of 
the concrete slab for the 42 m2  pumping station. Appropriate preparatory connectors and 
pipe sleeves were planted on the concrete slab. Steel frames were then installed where 
steel wall panels and roofing were securely fastened/welded. This type of structure was 
adopted mainly because of its flexibility, ease in construction and to expedite the work.  
Prior to the installation of the walls and roof, the pumps (3 sets: 2 duty + 1 standby) and 
generator set were securely set-up on the space provided. Connections of the cables and 
pipes were then completed. The specifications of the pumps, generator set and other 
electro-mechanical equipment are provided in the supporting documents of the project. 
 
The construction of the whole infiltration facility lasted more than 2 months. About 30 
local labors were utilized fully supervised by the DNC engineer who was present during 
the whole construction period. Test operation of the infiltration gallery started in 
November.  The pumps were allowed to operate for 1-month period at a discharge rate of 
15 L/s (total discharge rate for 2 pumps operating). The water quality collected from the 
infiltration gallery revealed an acceptable water quality wherein all the parameters 
measured are within the limits set by the WHO Standard for Drinking Water. 

 
 
2.4 OPERATION HANDBOOKS AND PARTS CATALOG 
 

The operation handbook and parts catalog of diesel engine for generating system as 
incidental facilities is attached the following page. 
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