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Ingredient of sewage sludge

Organic
Non-

organic

80% 20%

Energy use Agriculture use Construction material

- Bio gas
- Carbonization sludge

- Fertilizer
- Soil improvement additive

- Cement material
- Brick, gravel, etc.

Calorie of sludge

Carbonized sludge:  13 MJ/kg (3,000 kcal/kg)
Oil-dried sludge:      24 MJ/kg (5,700 kcal/kg)
Pellet-dried sludge: 19 MJ/kg (4,500 kcal/kg)
(Coal:                         27 MJ/kg (6,300 kcal/kg)

Sludge digested gas(refined): 38 MJ/kg (9,200 kcal/m3)
(Natural gas:                              41 MJ/kg (9,800 kcal/kg)

 



 



 



 

Capacity
per Unit

Installed
Capacity

(MW) (MW)
Operating

Suralaya Coal-fired Power Plant PT. PLN Suralaya Cilegon Banten Government
4 x 400

 3 x 600
 1 x 625

4,025

Cirebon Coal-fired Power Plant PT. Cirebon Electric Power Kanci Kulon Cirebon West Java Private 1 x 660 660
Indramayu Coal-fired Power Plant PT. PLN Sumur Adem Indramayu West Java Government 3 x 330 990
Labuan Coal-fired Power Plant PT. PLN Labuan Pandeglang Banten Government 2 x 300 600
Lontar Coal-fired Power Plant PT. PLN Lontar Tangerang Banten Government 3 x 315 945

Under Construction
Bojonegara Coal-fired Power Plant PT. PLN Bojonegara Cilegon Banten Government 3 x 740 2,220
Tanjung Jati-A Coal-fired Power
Plant

PT. Bakrie Power Cirebon Cirebon West Java Private 2 x 660 1,320

Anyer Coal-fired Power Plant PT. PLN Anyer Bangka Banten Government 1 x 330 330

Power station Operator Location District Province Sector
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Storm water
adjustment ponds

Center of city

Installation or widening ditch is difficult,
due to densed center of city area

Facilities of control storm water runoff

Facilities of control storm waterrunoff

Installationof ditch
(New orwidening)



 

 

 

 

 

 

 

 

 

Limitationof storm water to the river

Facilities of control storm water runoff
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Item unit Quantity F/C L/C F/C L/C Total
( USD) ( IDR) ( USD) ( IDR) ( IDR)

a
Civil works

Vertical shaft ( 4,000) nos 4 918,510 3,674,040 33,112,285,500
Dia 2,500 mm,PC (Pipe jacking) m 773 6,920 5,349,160 48,209,304,500
Dia 1,200 mm,PC (Pipe jacking) m 260 2,510 652,600 5,881,557,500
Dia 900 mm,PC (Pipe jacking) m 130 2,550 331,500 2,987,643,750

Total- a (Civil 10,007,300 0 90,190,791,250
b

Civil works
Temporary work nos 1 4,959,970 4,959,970 44,701,729,625
Soil works
1)Excavation m3 111,000 159,060 17,655,660,000 17,655,660,000
2)Soil disposal (including 1) Excavation) m3
3)Backfiling m3 15,000 27,260 408,900,000 408,900,000
Concrete works m3 44,200 3,029,780 133,916,276,000 133,916,276,000
Building Work (including Concrete works) nos

Sub total (Civil) 4,959,970 151,980,836,000 196,682,565,625
Mechanical Works

Pumping facility=0.29m3/sec, unit 2 1,023,430 2,046,860 18,447,325,750
Sub total (Mechanical) 2,046,860 0 18,447,325,750

Electrical Works
Power Receiving (300kVA) unit 2 682,290 1,364,580 12,298,277,250

Sub total (Electrical) 1,364,580 0 12,298,277,250
Total-b 8,371,410 151,980,836,000 227,428,168,625

c Outlet Channel
Civil works

Dia 700 mm,PC (Open cut Method)
1)Excavation m3 3,105 37,870 117,586,350 117,586,350
2)Backfiling m3 2,800 287,820 805,896,000 805,896,000
3)Installation of drainage pipe m 750 6,665,530 4,999,147,500 4,999,147,500

(Maximum Depth 3m, wide2m)
Total c ( Civil) 0 5,922,629,850 5,922,629,850
Total 18,378,710 157,903,465,850 323,541,589,725
Total Civil work 14,967,270 157,903,465,850 292,795,986,725
Total Mechanical work 2,046,860 0 18,447,325,750
Total Electrical work 1,364,580 0 12,298,277,250

Unit Price

Inlet Channel

Flood Retention Pond

Total



 



Appendix-1 Condition on Hydrologic and Hydraulic Analysis 
 
A1.1 Probable Rainfall 

Rainfall intensity formula was utilized for Monas and Cempaka Putih Project sites and probable basin 
mean rainfall was used for Senayan Project site based on the catchment area and the applied runoff 
model.   

A1.1.1 Rainfall Intensity Formula 

The following formula has been established at BMG Jakarta rainfall station: 

Rainfall Intensity Formula:  
bt

ar n  

   Where,  r: rainfall intensity (mm/hr) 
    t: duration of rainfall (min) 
    a,b,n: constants 

Table A1.1 Constants of Rainfall Intensity Formula for Short Duration Rainfall (t  180 min) 

Return Period (year) 
Constants 

2 5 10 25 

a 10,490 7,946 8,571 6,271

b 76.3 48.8 50.1 31.2

n 1/0.90 1.00 1/1.02 1/1.12

Source: 1991 JICA M/P 

Table A1.2 Constants of Rainfall Intensity Formula for Long Duration Rainfall (t > 180 min) 

Return Period (year) 
Constant 

2 5 10 25 

a 12,692 8,756 8,973 6,090

b 172.8 93.5 68.0 31.5

n 1/0.90 1.00 1/1.02 1/1.12

Source: 1991 JICA M/P 

In addition, the following area reduction factor is applied to estimate basin mean rainfall from the point 
rainfall: 



Table A1.3 Area Reduction Factor 

Catchment Area (A, km2) Time of concentration 
(tc, hr) 0 5 10 30 50 70 

1/6 1.00 0.94 0.91 0.81 0.74 0.69 
1/2 1.00 0.95 0.92 0.83 0.77 0.73 
1 1.00 0.96 0.93 0.86 0.81 0.76 
2 1.00 0.96 0.94 0.88 0.82 0.79 
3 1.00 0.96 0.94 0.88 0.83 0.79 
4 1.00 0.96 0.94 0.88 0.83 0.79 
5 1.00 0.97 0.94 0.88 0.84 0.80 

12 1.00 0.98 0.97 0.92 0.89 0.87 
24 1.00 0.99 0.98 0.96 0.94 0.93 

Source: 1991 JICA M/P 

 
A1.1.2 Basin Mean Rainfall in the Krukut Basin 

The following basin mean rainfall pattern was applied as the design rainfall for the Senayan Project site 
as well as 1997 JICA M/P. 

Table A1.4 Probable Basin Mean Rainfall Pattern in the Krukut River Basin (Unit: mm) 

Time Return Period 
(Hour) 2-year 5-year 10-year 20-year 25-year 30-year 50-year 100-year 

0 0.0  0.0  0.0 0.0 0.0 0.0 0.0  0.0 
1 37.2  43.6  48.5 53.2 55.6 57.1 61.0  64.6 
2 43.2  53.7  61.7 65.9 70.7 71.9 76.9  90.2 
3 46.7  59.7  68.2 76.2 80.9 82.6 87.9  101.8 
4 49.1  64.5  73.1 83.4 88.8 90.4 96.5  109.1 
5 51.5  67.4  77.2 89.4 94.2 96.3 103.2  114.6 
6 53.2  70.5  80.9 94.2 98.5 101.0 108.7  119.5 
7 54.5  72.2  84.4 97.3 102.1 104.6 112.3  123.8 
8 55.6  74.0  86.9 99.7 105.1 107.6 116.0  128.0 
9 56.8  75.2  88.9 102.1 107.6 110.6 119.7  131.7 
10 57.9  76.4  90.8 103.9 110.0 112.9 122.1  134.7 
11 58.6  77.6  92.5 105.7 111.8 115.3 124.6  137.7 
12 59.2  78.8  94.0 107.6 113.6 117.1 126.7  140.2 
13 59.8  80.0  95.5 109.4 115.4 118.9 128.5  142.7 
14 60.4  81.1  96.7 110.9 116.9 120.7 130.3  144.5 
15 60.9  82.4  97.9 112.4 118.4 122.4 131.9  146.3 
16 61.5  83.6  99.1 113.9 119.6 123.6 133.4  148.2 
17 62.1  84.8  100.3 115.4 120.8 124.8 134.9  150.0 
18 62.7  85.6  101.5 116.6 122.0 126.0 136.5  151.8 
19 63.3  86.5  102.7 117.8 123.2 127.2 138.0  153.6 
20 63.9  87.5  103.9 119.1 124.4 128.4 139.5  155.4 
21 64.5  88.3  105.1 120.3 125.6 129.5 141.0  156.6 
22 65.1  89.2  106.0 121.5 126.9 130.8 142.2  157.9 
23 65.3  90.1  106.9 122.7 128.1 132.0 143.5  159.1 
24 65.7  91.0  107.8 123.9 129.0 133.2 144.7  160.3 

Source: 1997 JICA M/P 



A1.2 Runoff Model 

A1.2.1 Rational Formula 

(1) Time of Concentration 

The time of flood concentration is calculated as follows: 
tc (time of concentration) = t1 (overland time) + t2 (travel time) 

The overland time (t1) was assumed as 10 minutes considering the land use condition in the Project site.  
The travel time (t2) was calculated based on the length of canal/river and the following flow velocity, 
which was applied in 1991 JICA M/P. 

Table A1.5 Flow Velocity to Estimate Travel Time 
Flow Velocity (m/s) Gradient: S 

2.0 1/200 < S 

1.5 1/500 < S  1/200 

1.0 1/1,000 < S  1/500 

0.5 S  1/1,000 

Source: 1991 JICA M/P 
 
(2) Runoff Coefficient 

Runoff coefficient in 1991 JICA M/P and in the urban drainage guidelines and technical design standard 
prepared by Canadian International Development Agency (CIDA) in 1994 are shown in Tables A1.6 and 
A1.7, respectively. In this study, the land use classification and runoff coefficient are set as shown in 
Table A1.8 based on the land use plan in 2005 collected from Department of Spatial Planning of DKI 
Jakarta.  

Table A1.6 Runoff Coefficient in Master Plan for Urban Drainage in DKI Jakarta 

Land Use Runoff Coefficient 

Residential Area 0.50 

Commercial and Institutional Area 0.70 

Industrial Area 0.60 

Other Areas (farmland/open space) 0.20 

Source: 1991 JICA M/P 



Table A1.7 Runoff Coefficient in Urban Drainage Guideline 

Land Use Type Characteristics Runoff Coefficient 

Business District and Shopping Center  0.90 

Industrial Fully built-up 0.80 

Residential  
(medium-high density) 

20 houses/ha 
30 houses/ha 
40 houses/ha 
60 houses/ha 

0.48 
0.55 
0.65 
0.75 

Residential (low density) 10 houses/ha 0.40 

Parks Flat area 0.30 

Source: Urban Drainage Guidelines and Technical Design Standard, Vol.II Part 3, 1994 

Table A1.8  Runoff Coefficient Applied in Monas and Cempaka Putih Sites 

Project Site Major Land Use Type Runoff Coefficient 

Monas Business District/Shopping Center/ 
Medium-high Density Residential 

0.75 

Source: JICA PPP Study Team 

A1.3 Subdivision of Drainage/Catchment Area 

A single basin model was applied for the whole drainage area of Wahid Hasyim Canal (40 ha) in Monas 
Project site. The whole drainage area was further subdivided into three in order to estimate the design 
discharge in each sub-basin to determine the scale of drainage pipes to be installed additionally.  

Source: WJEMP 3-10, 2005 
Figure A1.1 Basin Subdivision in Monas Project Site 

 



A1.4 Inundation Model 

A1.4.1 H-A-V Relation 

In this study, the following relation among elevation in inundation site (H), inundation area (A) and 
inundation volume (V) was established based on 1:5000 topographic map. Table A1.9 shows the 
relations of H-A-V. 

Table A1.9 H-A-V Relation (Monas) 
H(PP+m) A(ha) V(m3) 

2.8 0 0 

3.0 5.2 5,100 

3.2 22.6 32,900 

4.0 91.2 488,100 

Source: JICA PPP Study Team 

A1.4.2 Runoff-Inundation Model 

A simple inundation model was established in this study in which the inundation volume was estimated 
using the calculated discharge with the runoff model and flow capacity.  The schematic diagram of the 
runoff-inundation model in each project site is illustrated in Figure A1.2. 

 

 

 

 

 

 

 

Source: JICA PPP Study Team 

Figure A1.2 Schematic Diagram of Runoff-Inundation Model 



A1.5 Hydraulic Analysis 

Flow capacity of each canal and river was estimated by uniform flow computation. The following 
roughness coefficient was applied in the computation: 

Table A1.10 Roughness Coefficient for Uniform Flow Computation 

Canal/River Roughness coefficient Remarks 
River (Existing) 0.025 Protection by Wet-masonry 
Drainage Canal 0.020 Concrete 
River (after improvement) 0.015 Utan Kayu River 

Source: JICA PPP Study Team 

A1.6 Calculation Results 

A1.6.1 Monas Project Site 

Table A1.11 shows estimated design discharge for existing condition without additional drainage 
facilities for the 10-year return period.  The comparison of estimated flow capacity of existing canal to 
design discharge is presented in Table A1.12.  It is judged that Wahid Hasyim Canal, the main drainage 
canal in Monas Project site, has enough capacity against the estimated design discharge. 



Table A1.11 Design Discharge in Monas Project Sites (10-year Return Period) 
Drain Line (Wahid Hasyim)  

Length, Ld(m) 1,150 

Sub-Area, a(ha) 40 

Total Area, A(ha) 40 

Runoff co efficient, C 0.75 

Average Slope, S 1/700 

Cumul Length, L(m) 1,150 

Average Velocity, V(m/s) 1.0 

Overland Time, t1(min) 10 

Drain Time, t2(min) 19 

Concentration Time tc(min) 30 

Intensity Curve (mm/hr) 109.7 

Area Reduction Factor, Cs 1.00 

Rainfall Intensity (mm/hr) 109.70 

Peak Discharge (m3/s) 9.14 

Source: JICA PPP Study Team 

 

Table A1.11 Design Discharge in Monas Project Sites (10-year Return Period) 
Drain Line (Wahid Hasyim)  

Category of Canal Canal 

Manning Coefficient 0.020 

Top width, B(m) 2.5 

Bed width, b(m)  2.5 

Drain depth, d(m) 2 

Long slope, S 1/700 

Flow capacity, Q(m3/s) 7.93 

Velocity, V(m/s) 1.59 

Design Discharge, (m3/s) 6.86 

Source: JICA PPP Study Team 

 



Appendix-2 Conceptual Drawings of Drainage Facilities 
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Figure A2.2(2) Monas UFRP Intake Facility 
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