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PART-C PLANNING AND DESIGN CONSIDERATIONS 

C1 Planning Considerations 

C1.1 Demarcation of Off-Site Area and On-Site Area  

As a result of the field survey, it was found that the slum areas, where on-site sanitation is a priority, 
exist all over DKI Jakarta. Therefore, it is not possible in the present scope of the thie master plan to 
point out the exact places of on-site and off-site areas. Therefore, the demarcation of off-site and 
on-site areas was implemented on the basis of the following policy. 

Table C1-1  Policy for Demarcation of Off-Site and On-Site Areas 
Area Conditions for Demarcation 

Off-site 
(sewerage) 

Sewerage zones with high population density shall be developed with high priority in 
principle. Also the areas, where the lands for WWTP are secured and the sewerage system 
developmenet can be conducted, shall be prioritized.  

On-site 
(sanitation 
facility) 

On-site sanitation areas shall be considered as following items; 
 The areas other than the off-site areas which are the transitional on-site areas until 

off-site system has been developed. 
 The areas other than the off-site areas which are the permanent on-site areas where 

off-site system development is technically difficult. The ratio is estimated around 
20%. 

Source: JICA expert team 
 
C1.2 Future Land Use Plan (RTRW2030) 

C1.2.1 Planning Considerations 

1) Outline of the RTRW 2030 

The provincial spatial plan for 2011-2030 of DKI Jakarta (hereinafter referred to as the RTRW 2030) 
was approved by the provincial legislative body on 24th August 2011. Onset of the RTRW 2030, the 
vision is declared as follows, “Jakarta as the comfortable, sustainable and unified capital with a 
prosperous society”. In line with this vision, mission stated in the RTRW 2030 is as follows. 

 To build infrastructure and humane city 
 To optimize productivity of the capital city 
 To develop urban culture 
 To mainstream disaster mitigation based development  
 To create life of a prosperous and dynamic city 
 To harmonize urban life with environment 

 
The RTRW 2030 aims for the realization of a preferable spatial utilization which will meet the 
population projection of 12.7 million in 2030. In this connection, the following measures and policies 
are adopted in the RTRW 2030.  

 To achieve 30% of green space of the total mainland of DKI Jakarta, consisting of 20% by 
public green space and 10% by private green space 

 To develop/improve public transportation (Trans Jakarta, railway, MRT and monorail) with 
integrated approach, and accommodate 60% of the total trips in DKI Jakarta 

 To make peripheries of public transportation nodes with vertical spatial utilization through 
redevelopment technique 

 To provide medium-to-high-rise housing in new development instead of low-rise housing 
 To control flood through dredging of major 13 rivers/canals and increasing the capacities of the 

east and west canals 
 To promote reclamation with construction of giant seawall in the offing of the bay of Jakarta 

As a coming large-scale development, there is a reclamation project which provides landfills between 
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the abovementioned giant seawall and the north coast of DKI Jakarta. The reclamation area is divided 
into several landfills of which SP3Ls has been issued to several developers in the 1990s. Although the 
project itself was incorporated into the former provincial spatial plan of DKI Jakarta (RTRW 2010) 
that was established in 1999, it has not been realized yet. The reclamation project is newly 
incorporated into the RTRW 2030 as shown in Figure C1-1, the east cluster of landfills is planned as 
industrial area, the central cluster as residential and commercial/institutional area and the west cluster 
as residential area respectively. Each landfill will be implemented by developer, while overall 
management will be under the control of the authority of DKI Jakarta. At this stage, population 
projection of the reclamation area and the project program including implementation body of the 
seawall construction and implementing schedule have not been published yet. In addition, water 
supply and wastewater treatment system in the reclamation area will be independently developed.  

The RTRW 2030 includes general spatial plans of the five municipalities and one kabupaten (Seribu 
Islands) as previously described. The general spatial plan shows only guiding principle of 
medium-to-long term development plan of each local government. Specific plan of infrastructure 
development is generally shown in a sector plan, and zoning regulation which is used for the 
administrative procedures of spatial utilization is shown along with the detailed spatial plan of each 
kecamatan. That is, administrative service on development permission cannot be performed only by 
the general spatial plan. Although the general spatial plans of those local government was passed in 
the provincial legislative body of DKI Jakarta, the authorities in charge of development permission 
have to await establishment of detailed spatial plan in accordance with the general spatial plan and 
establishment of detailed enforcement regulations which enable enforcement of incentives, 
administrative penalties and so on. 

2) Position of Wastewater Management in the RTRW 2030 

Development policy on wastewater management in the RTRW 2030 is to develop the facilities in the 
center zones of urban activities hierarchically and integrally along with the other urban 
facilities/utilities such as water supply system and electricity distribution system. In order to promote 
this development policy, the strategy is indicated as follows; “to separate drainage and sewerage 
system gradually and expand the wastewater management system”. In addition, it is defined that the 
improvement of wastewater management system is one of the strategies contributing to the greenhouse 
gas reduction as an effort in anticipation of global warming and climate change. 

General spatial plan provides spatial structure (system on center zones of urban activities and 
infrastructure network) and spatial pattern (land use planning). In the RTRW 2030, the spatial structure 
consists of center zones of urban activities, transport network, network of water resources and network 
of urban utilities. The wastewater management system is included in the network of urban utilities. 
The guiding principles in order to build up the wastewater management system are as follows. 

 Development of wastewater management system is implemented through gradual separation 
between drainage system and wastewater treatment system. 

 Development of wastewater management system is defined as the development of alternative 
water resource. 

 Development of wastewater management system includes treatment of industrial wastewater 
and domestic wastewater 

 Industrial wastewater treatment system is developed with communal treatment facility or 
individual treatment facility before discharging into peripheral water environment. 

 Domestic wastewater treatment system consists of centralize treatment system, communal 
treatment system and individual treatment system 

 Development of domestic wastewater management system is prioritized in the central zone 
of DKI Jakarta. 

 Development of sludge treatment plant is conducted in Pulo Gebang, Duri Kosambi and 
southern zone. 

Based on the Old M/P 1991, the sewerage zones for the domestic wastewater management system and 
the planned sites for the wastewater treatment facilities were shown in the RTRW 2010. However, the 
Old M/P 1991 has been achieved absolutely nothing. On the other hand, the future plan of sewerage 
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zones and locations of wastewater treatment facilities are not shown in the RTRW 2030. According to 
the spatial planning agency, this is because location of a wastewater treatment facility affects the 
vicinity in terms of land transaction and so on. For this reason, detailed information about wastewater 
treatment facilities shall be shown in the New M/P. In addition, the proposed wastewater management 
system cannot be included in the RTRW 2030 practically, since the RTRW 2030 was approved as the 
provincial regulation by the legislative body in August 2011 and is now in force. Instead, wastewater 
management system including the locations of the wastewater treatment plants of New M/P should be 
recorded in the Detailed Spatial Plan (RDTR) of DKI Jakarta.  

3) Land Use Classification for Wastewater Management 

Land use in the Old M/P 1991 was classified into residential area, commercial/institutional area, 
industrial area and others. The same classification as the Old M/P 1991 is utilized to formulate the 
New M/P. The land use classification in the municipal spatial plans of the RTRW 2030 is aggregated 
into those 4 categories as shown in the following table. 

Table C1-2  Land Use Classification in the RTRW 2030 and the Aggregations 

Land Use Classification in the RTRW 2030 
Aggregated Land Use Classification 

for Wastewater Management 

Residential & Facilities Park 
Residential Area 

Residential & Facilities Area 

Government Area 

Commercial/Institutional Area 
Area for Foreign Government Facilities 

 Office, Commercial & Services Park 

Office, Commercial & Services Area 

Industrial and Warehouse Area Industrial Area 

Protected Area 

Others 
Green & Open Space 

Inland Water 

Road 

Source: JICA expert team 
 

4) Land Use Plan 

Figure C1-1 shows the land use plan in 2030, which is the redrawing of the aggregated land use for 
wastewater management on the basis of the municipal land use plans in the RTRW 2030. 
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Source: Redrawing prepared by JICA expert team on the basis of the RTRW 2030 

Figure C1-1  Land Use Plan in 2030 of the Mainland of DKI Jakarta 
 
Direction of future land use in the reclamation area along the north coast of DKI Jakarta is indicated in 
the RTRW 2030 as shown in Figure C1-1. The reclamation area is roughly divided into east part, 
central part and west part. The land use of those parts is in line with the mainland, that is, the east part 
for industrial land use, the central part for mixed land use with residential and commercial/institutional, 
and the west part for residential land use.  

In regard to the future land use of the mainland of DKI Jakarta, industrial areas are concentrated in the 
northeast, and the commercial/institutional areas are aggregated along with dissolving of ribbon 
developments along the arterial roads. The following table shows the comparison of land use between 
the land use in 2007 and the future land use in 2030.  

 

 

 

 

 

 



The Project for Capacity Development of Wastewater Sector Through 
Reviewing the Wastewater Management Master Plan in DKI Jakarta 

YEC/JESC/WA  JV                                                              Final Report (Main Report) 
C-5 

Table C1-3  Comparison of Land Use in 2007 and 2030 of DKI Jakarta (Mainland) 
Year 2007 2030 

1)

Land Use Area (ha) Ratio (%) Area (ha) Ratio (%)

Residential 34,360.0 53.4 33,378.5 51.9

Commercial & Institutional 10,533.6 16.4 9,246.3 14.4

Industrial 4,670.8 7.3 5,065.9 7.9

Others 14,727.8 22.9 16,601.5 25.8

Total 
2) 64,292.2 100.0 64,292.2 100.0  

1) The reclamation area is excluded from the comparison. 
2) The area of the mainland of DKI Jakarta differs from the area of 65,363 ha shown in the BPS-Jakarta in Figure 

2010, because the area is calculated from GIS data which was digitized from the printed maps. 

Source: JICA expert team 
 
Compared to the land use in 2007, the residential land use will be decreased from 53.4% to 51.9% and 
the commercial land use will be decreased from 16.4% to 14.4% in 2030, while the industrial land use 
will be increased slightly and the other land use will be increased from 22.9% to 25.8%. These are 
because the low-rise residential areas will be partially converted to the other land use such as green 
and industrial land through verticalization of existing built-up areas, effort to mitigate ribbon 
developments along arterial roads will be performed.  

 
C1.3 Future Population Projection and its Distribution in the Project Area 

For the current and future population projection of DKI Jakarta, there exist following data which have 
been published by different kinds of organizations: 

1. Data based on the national census conducted by BPS 
2. “Jakarta in Figures” issued on the yearly basis by BPS 
3. Population data from Population Agency of DKI Jakarta 
4. Population data from the national socio-economic survey 
5. Population data in new Spatial Planning applied by Urban Spatial Planning Department of 

DKI Jakarta 

Taking the data of 2010 as an example, there is a big difference in population data among data sources 
as shown in Table C1-4. 

Table C1-4  Comparison of Population Data from Different Organizations for 2010 
No. Data Source Pop. in 2010 Remarks 

1 National census conducted by BPS 9,588,200  

2 Jakarta in Figures by BPS 7,638,562 Non-registration population in slum areas is not 
included. 

3 Population Agency of DKI Jakarta 8,528,216  

4 National Socio-Economic Survey 9,357,430  

5 Urban Spatial Planning Department of 
DKI Jakarta 

9,738,880 This population is being applied in new Spatial 
Planning of DKI Jakarta. 

Source: Prepared by JICA expert team based on the data obtained by the related organizations in Indonesia 

 
After discussions with DKI Jakarta, both sides JICA Project Team and DKI Jakarta came to conclusion 
that the New M/P for the Project shall be formulated in conformity with the new Spatial Planning for 
the year 2030 (hereinafter referred to as “RTRW 2030”). Therefore, it has been decided that the 
population projection applied in RTRW 2030 shall be adopted as the design population for the Project. 

The current and future populations for each city of DKI Jakarta applied in RTRW 2030 (from 2010 to 
2030) are as shown in Table C1-5. According to RTRW 2030, it is projected that the population of DKI 
Jakarta should reach at its saturated population by the year 2030. 
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Table C1-5  Projected Population of DKI Jakarta (person) 
Year

City 
2010 2015 2020 2025 2030 

North Jakarta 1,554,003 1,853,854 1,993,032 2,205,298 2,360,286 

West Jakarta 2,345,524 2,520,770 2,807,023 2,989,373 3,211,959 

Central Jakarta 952,635 1,032,834 1,041,686 1,129,759 1,163,800 

South Jakarta 2,280,406 2,352,822 2,598,275 2,736,680 2,869,321 

East Jakarta 2,585,628 2,768,408 2,844,145 2,932,867 3,059,916 

Total for 5 cities 9,718,196 10,528,688 11,284,161 11,993,977 12,665,282 

DKI Jakarta Area (ha) 64,292 65,613 66,933 68,253 69,573 

Pop. Density (person/ha) 151 160 169 176 182 
Source: Urban Spatial Planning Department of DKI Jakarta 
 
The population density for each city is as shown in Table C1-6. It is predicted that DKI Jakarta should 
become overcrowded city with the density of 196 person/ha by 2030 which is much more than that of 
Tokyo (140 person/ha in 2010). 

Table C1-6  Population Density of DKI Jakarta 
Year

City 
2010 2020 2030 

North Jakarta 111 120 123 

West Jakarta 187 224 257 

Central Jakarta 199 218 243 

South Jakarta 158 179 198 

East Jakarta 140 153 198 
Average for 5 cities 151 169 182 

Source: Urban Spatial Planning of DKI Jakarta 
 
The population densities at Kelurahan level for the years of 2010, 2020 and 2030 are as shown in 
Figure C1-2 to Figure C1-4. 
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Source: Prepared by JICA expert team based on the data from DKI Jakarta 

Figure C1-2  Population Density at Kelurahan Level of DKI Jakarta (2010) 
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Source: Prepared by JICA expert team based on the data from DKI Jakarta 

Figure C1-3  Population Density at Kelurahan Level of DKI Jakarta (2020) 
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Source: Prepared by JICA expert ream based on the data from DKI Jakarta 

Figure C1-4  Population Density at Kelurahan Level of DKI Jakarta (2030) 
 
C1.4 Sewerage Coverage Ratio 

Sewerage coverage ratio is expressed by sewage treatment population ratio and defined as follows: 

Sewage Treatment Population Ratio (%) = Treated Population / Administrative 
Population×100 

 
“Treated Population” means the population who is able to discharge domestic wastewater. In the New 
M/P, it is called as “sewerage facility coverage ratio” and is separately defined as sewerage service 
coverage ratio. 

Hereinafter, sewerage facility coverage ratio and sewerage service coverage ratio are described in detail. 

(1) Sewerage Facility Coverage Ratio 

Sewerage facility coverage ratio is defined as follows: 

 Wastewater treatment capacity at WWTP to the design wastewater volume 

Sewerage facility coverage ratio is obtained by the following equation. 

Sewerage Facility Coverage Ratio (%) = Treatment Capacity of the Constructed WWTP (m3/day) / 
Design Wastewater Volume in DKI Jakarta in the concerned year (m3/day)×100 
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(2) Sewerage Service Coverage Ratio 

Sewerage service coverage ratio is defined as follow: 

 Ratio of sewerage service coverage population to administrative population in the concerned year 

Sewerage service coverage population is defined as follows: 

 Population under the circumstances where the residents can receive a sewerage service 
(population who are able to discharge wastewater to sewers in the concerned sewerage zone)  

Sewerage service coverage ratio is obtained by the following equation: 

Sewerage Service Coverage Ratio (%) = Sewerage service coverage population (PE) / 
Administrative population in DKI Jakarta in the concerd year (PE)×100 

 
C2 Design Considerations 

C2.1 Sewage Collection System 

(1) Separate System and Combined System 

Sewage (rainwater + wastewater) collection has 2 systems; separate system and combined system 
(Figure C2-1 and Figure C2-2). Table C2-1 shows advantages and disadvantages of each system. 

 

Black water and 
Grey  water

Rain
River

Wastewater  Pipe

Rainwater  Pipe

WWTP

Rainwater is also
Polluted.

Treated

 
Source: Excerpt from the homepage of Sewerage Planning Section of Shizuoka City in Japan 

Figure C2-1  Conceptual Diagram of Separate System 
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Source: Excerpt from the homepage of Sewerage Planning Section of Shizuoka City in Japan 

Figure C2-2  Conceptual Diagram of Combined System 
 

Table C2-1  Advantages and Disadvantages of Sewage Collection System 
(Separate System and Combined System) 

Sewage 
collection 

system 
Advantage Disadvantage 

Separate 
System 

 Only small amount of wastewater flows 
directly into rivers and sea because 
wastewater is separated from rainwater 
and treated at WWTPs. 

 If existing rainwater drains are available, 
the construction cost is small because only 
the pipes for wastewater are installed. 

 Capacity of WWTPs is small because 
WWTPs treat only wastewater. 

 If some areas need pipes both for 
wastewater and rainwater, the 
construction cost is higher than the 
combined system. The construction is 
difficult in some areas where the road 
is narrow and the underground utility 
exists, such as gas pipes and water 
supply pipes. 

 At the beginning of rain, pollutants on 
the road and air pollution substances 
flow into rivers and sea through 
rainwater. 

 There are several possibilities to 
exceed the capacity of WWTP and 
sewers, such as infiltration of 
rainwater and/or groundwater at the 
manholes and sewer pipe joints, error 
to connect rainwater drainage pipes 
with wastewater pipes, and so on. 

Combined 
System 

 Only one type of pipe is required, that is, 
the construction cost is smaller than the 
completely separate system, in which 2 
types of pipe (wastewater pipe and 
rainwater pipe) are necessary, 

 Construction is relatively easy because 
only one type of pipe is required and other 
underground utility does not hinder the 
construction. 

 O&M is relatively easy because only one 
pipe connects from the individual drainage 
facility to public sewer network. 

 When the ratio of rainwater to 
wastewater exceeds some level during 
rain, mixed wastewater from over flow 
chamber flows directly into rivers and 
sea. 

 During rain, pollutants easily pile up 
in the pipes because the diameter of 
pipe is large and the gradient is small. 

 During rain, capacity of WWTPs is 
relatively large because influent 
includes not only wastewater, but also 
a part of rainwater. 

Source: JICA expert team 
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(2) Current Situation of Drainage Development in DKI Jakarta 

For the on-going projects for drainage development in DKI Jakarta, master plan study for drainage is 
being carried out by DPU and the capacity development project for comprehensive flood management 
is being implemented under the JICA technical cooperation. The outline of these study and project is 
described in Table C2-2. 

Table C2-2  Outline of Drainage Development in DKI Jakarta 
No. Study/Project Outline 
1 Master Plan for Stormwater Drainage in DKI 

Jakarta 
Plan to discharge all the inner water with 
25-year return period by drainage and pump 
stations will be formulated. 

2 The Project for Capacity Development of Jakarta 
Comprehensive Flood Management in Indonesia

There have been some experiences of flooding 
and submerging in low- laying areas of DKI 
Jakarta. In order to solve it, necessity of 
stormwater pipelines will be examined at the 
F/S stage. 

Source: JICA expert team 
 
It is essential that a sewerage development plan should be formulated as a comprehensive water 
environment improvement plan together with a drainage development plan. However, the outputs from 
the above-mentioned study and project for drainage development plan will not be able to be 
incorporated in the New M/P because those outputs will come out at the later stage. 

At the stage of the feasibility study (F/S) for the sewerage development, when it is found that 
rainwater in the project area for F/S can not be discharged by the surface dainage only after the 
examination of the Drainage M/P, study for development of drainage pipelines will be considered. 

(3) Selection of Sewage Collection System 

As shown in Table C2-1, both systems have advantages and disadvantages, however, the separate 
system will be adopted in the New M/P. The reasons are as follows; 

 Existing drainages can be utilized because they are constructed along the road with the density as 
100 to 150m/ha in DKI 

 Spatial Plan 2030 requires to treat rainwater and wastewater separately (refer to C1.2) 

On the other hand, the following issues are pointed out for the separate system at the construction 
stage. 

 In some areas, wastewater mixed with rainwater flows into rivers through the small scale 
drainages and other facility by the rainwater flushing. 

 It takes a long period of time to complete the sewer network. Until the completion of sewer 
network, sanitation situation will not be improved, or even will deteriorate in some areas  

 It will be unclear which agency will have a responsibility of water quality at the small scale 
drainages and other facility because the implementation agency of sewerage only manages 
wastewater. There is a risk that any agencies do not have the responsibility of wastewater from 
unconnected areas. 

In order to solve these issues step by step and to develop the sewerage system, development of trunk 
sewers would be prioritized in the short-term plan for off-site system, however, expansion of 
secondary and tertiary sewers is implemented as soon as possible.  

 
C2.2 Wastewater Treatment Process 

There must be considerations of the current issues and provision for future upgradation during the 
process of selecting and designing a technology for WWTP in DKI Jakarta. Like other metropolitan 
cities of rapidly growing developing countries, DKI Jakarta is also constrained by several issues. 
WWTP not only requires huge investment but also it is essential infrastructure for improving the city 
water environment and sanitation which is connected with the health & living of millions of people in 



The Project for Capacity Development of Wastewater Sector Through 
Reviewing the Wastewater Management Master Plan in DKI Jakarta 

YEC/JESC/WA  JV                                                              Final Report (Main Report) 
C-13 

DKI Jakarta. Therefore, all issues either current or future would be carefully examined during the 
process of selecting and designing of a technology for WWTP as shown in the following table. 

Table C2-3  Design Considerations for WWTPs in DKI Jakarta 
No. Item Consideration 

1 Availability of Land 
Open space is seriously lacking in DKI Jakarta. Therefore, it is necessary that technology uses land as 
minimum as possible and it must also be integrated with the landscape as much as possible. 

2 
Quality of Receiving 

Water Body 

It is extremely poor. For the long term, stringent effluent quality criteria would be required to 
conserve the water environment. For the short term, standard effluent quality criteria would be 
considered for selecting & designing the technology. For the future, there would be provision for 
upgradation in technology.  

3 
Treated Effluent 

Quality 
For the short term, treated effluent quality of standard level would be considered for selecting & 
designing the technology. For the future, there would be provision for upgradation in technology.  

4 
Treated Effluent 

recycle 

This will save large amount of fresh water, generate revenue to strengthen the financial position of 
O&M agency and thus reduce pollution in water bodies & reduce depletion of ground water table.
There would be provision of renovation & flexibility in technology for upgradation when effluent
recycling would be required.   

5 
Disposing of Treated 

Wastewater 
Must be in an environmentally and socially acceptable manner. 

6 Operational Reliability 
Selected technology should be easy to operate and troubleshoot, and provide reliability under a wide 
range of operational conditions. 

7 Track Record 
Tried, tested and proven processes enjoy the advantage of world-wide knowledge and experience, 
with much training and information available to operators. 

8 Life-Cycle Cost 
Life-cycle cost will be used as an indicator of best value for the technology. Life-cycle cost takes into 
account of knowledge of availability of land and cost, construction cost, and all operational inputs, 
such as manpower, energy, chemicals, and repair costs. 

Source: JICA expert team 
 
Alternatives of the treatment systems and guidelines for the selection of the treatment system have 
been presented in Section D6.1.5 (1)-(5). 
 
C2.3 Desludging and Sludge Treatment Process 

(1) Extracting Sludge 

Tank trucks are used to extract sludge from small-scale wastewater treatment facilities, including 
septic tanks (collection and transportation). The following shows basic requirements for designing the 
desludging process. 

1) Extracting Sludge from Septic Tanks 

Septic tanks installed in private houses have a capacity of 1-5 m3. The structural standards issued in 
2002 specified that a septic tank for five users shall have a capacity of 3.5 m3, but the actual state is 
unknown. The results of a certain survey show that old tanks have a cast-in-place concrete structure 
and a relatively large margin of capacity, while recent tanks are compact and have a precast concrete 
or plastic structure, and the capacity tends to be smaller than that of the old type. Many desludging 
trucks have a tank capacity of 4 m3, so it can be estimated that a tank truck extracts sludge from up to 
two septic tanks per day. 

Assuming that a regular sludge extraction system is introduced, the desludging frequency is once 
every three years, and the amount of sludge extracted per time is 2 m3 (constant quantity), a tank truck 
can extract sludge from up to four septic tanks per day. Because collection efficiency varies depending 
on the traveling distance to sludge treatment facilities, their proper layout is very important. Currently, 
there are two sludge treatment facilities, in the east and west regions, respectively, so one facility 
should be added in the south region. The other factors that have an effect on collection efficiency 
include the presence of relay stations, road conditions around houses, the traffic volume of main 
streets, and how septic tanks are installed in houses. 

Table C2-4 shows the sludge generation rates on a wastewater treatment unit basis. In this plan, the 
amount of sludge to be extracted is estimated from the figures shown in the table, but in the actual 
work, it may be limited by collection and transportation efficiency. Note that relatively large-scale 
septic tanks (for shops) and individual wastewater treatment plants (for companies or communities) 
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generate sludge as well, and feature a large amount of sludge extracted per time and changes in 
concentration. If such sludge is delivered directly to a treatment facility, it may have an effect on the 
function of the facility. Accordingly, the parties concerned shall coordinate beforehand. 

Table C2-4  Sludge Generation Rate 
 Sludge generation rate 

g-SS/person/day 
Sludge 

concentration % 
Desludging 
frequency 

Conventional septic tank 2.5 1.5 Once every 3 years 

Modified septic tank 6 1.5 Once a year 

Individual wastewater 
treatment plant 

20.5 1.5 Once every 40 days 

     Source: JICA expert team prepared based on obtained data 
 
2) Sludge Treatment System 

As shown in Figure C2-3, the sludge treatment system is classified roughly into two types: dedicated 
treatment, and joint treatment at a wastewater treatment plant. In addition, the dedicated treatment 
facility has two kinds: one works on a stand-alone basis and the other cooperates with a wastewater 
treatment plant. The latter is advantageous in treatment efficiency and cost, because wastewater 
treatment and operation control can be shared. Accordingly, a new sludge treatment facility shall be 
constructed with a wastewater treatment plant. Note that even if a stand-alone type is constructed due 
to various circumstances, it should focus on sludge treatment and feed wastewater to the nearest sewer 
to improve efficiency. As mentioned above, planning to construct a sludge treatment facility requires 
selecting an efficient system that is consistent with a wastewater treatment plan. If sludge is collected 
and carried in a wastewater treatment plant, it is put into the sludge treatment process and treated with 
wastewater. In this case, the amount of sludge to be mixed should be controlled like quantitative input 
to prevent degradation of the sludge treating function. 

 
Source: JICA expert team 

Figure C2-3  System for Treating Extracted Sludge 
 
C3 Construction Materials/Equipment and Construction  

C3.1 Material for Sewer Pipeline 

Upon the selection of the materials for pipelines, the following conditions were taken into 
consideration. 

1) Holding sufficient and safe strength against inter- and outer-pressures and high watertightness 
2) Holding sufficient resistance against corrosion by the acid, alkaline, bubbles and solvent in the 

sewer 
3) Holding sufficiently small roughness coefficient and head loss 
4) Holding sufficiently high abrasion resistance against scour by silt & sand, etc. 
5) Holding sufficient watertightness and flexibility in joint between materials 
6) Holding sufficient watertightness and easy to connect with inlets and pipelines 
7) Light and easy to handle 
8) Holding long life achieving sufficient utilization  

Stand-alone type (e.g. existing sludge treatment 
facility) 

Facility working with wastewater treatment 
plant 

Dedicated sludge treatment 
facility 

Joint treatment at wastewater 
treatment plant 

 
 
 
Sludge 
treatmen
t system 
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Considering the above conditions, the main materials for the sewer pipeline are shown as below; 

1) Reinforced Concrete Pipe 
2) Reinforced Concrete Pipe for Pipe Jacking 
3) Unplastticized Polyvinyl Chloride Pipe (PVC Pipe) 
4) Fibreglass Reinforced Plastic Mortar Pipes 
5) Segment in Shield Method 
6) Ceramic Pipe 
7) Ductile Iron Pipe 
8) Steel Pipe 

 
Among the above materials, Unplastticized Polyvinyl Chloride Pipe (PVC Pipe) and Reinforced 
Concrete Pipe are generally superior to the others in respect to flexibility in construction and cost in 
case of the pipelines with the diameter less than 700 mm. On the other hand, Reinforced Concrete Pipe 
for Pipe Jacking are commonly used for those pipelines with the diameter wider than 800 mm since 
pipe jacking method is typically employed due to the depth of lining. As a reference, approximately 
80% of share in the total extension of sewer line in Japan is occupied with Unplastticized Polyvinyl 
Chloride Pipe (PVC Pipe) and Reinforced Concrete Pipe.  

The JICA Expert Team interviewed with the Indonesian domestic manufactures for understanding the 
productivity of such materials. Table C1-6 shows the result of the interview survey. Based on the result 
of the survey, Unplastticized Polyvinyl Chloride Pipe (PVC Pipe), Reinforced Concrete Pipe and 
Reinforced Concrete Pipe for Pipe Jacking are considered as candidate materials. 

Segments of the pipes (concrete, steel, etc.) for the shield method are not produced in Indonesia at 
present, therefore, they will be imported from Singapore, China, Taiwan, Japan, etc. 

JICA Expert Team also proposes use of prefabricated manholes in respect to the credibility in quality, 
minimization of construction period and ease of traffic jam despite the fact that the cost of 
prefabricated manholes is more expensive than the one of cast-in-place manholes. 

It is necessary to re-survey the availability of the construction materials prior to implementation of the 
construction since cease of production may occur. 

Table C3-1  Construction Materials for Sewer Pipelines Produced in Indonesia 

Type 
Diameter 

(mm) 
Length per Pipe 

(mm) 

Reinforced Concrete Pipe 200～2,000 2,440 

Reinforced Concrete Pipe for Pipe Jacking 450～2,000 2,430 

Unplastticized Polyvinyl Chloride Pipe (PVC Pipe) 150～450 4,000～6,000 

Straight Unplastticized Polyvinyl Chloride Pipe (PVC Pipe) 
and special sewer pipe as joint pipeline 

150～300 － 

Ductile Iron Pipe 75～2,000 4,000～6,000 

Prefabricated manholes No. 1, 2 and 3  φ1,000～1,500 － 
Source: Catalogue and Quotation from Indonesian Manufactures  

 
C3.2 Construction Method of Pipeline 

C3.2.1 Classification of Lining Method 

In general, pipe lining method is classified into “open-cut”, “pipe jacking” and “shield tunneling” 
methods. Among them, it is necessary to examine the synthetic aspects of economy, constraints of 
construction, safety, maintenance and management, impact on the surrounding environment during 
construction period, consideration in environment and traffic passing for selection of the most suitable 
method. 

The overview of each construction method is shown in the figure below. 
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Source: JICA expert team 

Figure C3-1  Classification of Pipe Lining Method 
 
Outlines of “Open Cut”, “Pipe Jacking Method” and “Shield Tunneling Method” are shown in S/R 
PART-C: C3. 

 

Pipe Lining 
Method 

Open Cut 

Non-Open 
Cut

Pipe Jacking 
Method 

Shield Tunneling Method 
（φ1,350mm～φ5,000mm） 

Small Diameter Pipe Jacking Method
（<φ700mm） 

Middle- or Large Diameter Pipe 
Jacking Method 
（>φ800mm） 
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