3.7.1

Proposed ‘Drainage Improvement Plan
Proposed Drainage System

The proposed drainage system of the Cengkareng West Area consists of the
following five (5) sub-systems of the Basin A, B, C, D and E.

(i) Basin A :  Tanjungan River drainage system

(ii) Basin B : Kamal River drainage system

(iii} Basin C : Kali Gede and Kali Bor channel drainage system
(iv) Basin D : Saluran Cengkareng channel drainage systom
(v) Basin E : Padongkelan channel drainage system

All the above basins are drained by gravity., No pump drainage Is proposed.
The ecxisting main river and channel sections in all thc above drainage
systems will be widened/deepened to increase carrying capacity. The
existing river/channei reaches will be extended to drain the upstream
areas in the drainage systems of the Basin A, B and E. For the extension,
excavation of the new drainage channels is proposed. Moreover, ' the
existing sluice gaic at the confluence of the Padongkelan channel to the

Cengkareng Floodway will be improved.

The proposed length of the existing river/channel improvement and new
drainage river/channel excavation for the five (5) basins are summarized

below.

Basin A B C D E Total
Catchment  Area (ha) 777 11,6371 563 1 331 515 | 3,823

Improvement of Existing Channel| 3.2 7.4} 4.8 4.5 1.1 21.0
(km)

Excavation of New Channel (km) 4.0 0.7 - - 1,7 6.4

Location of the exisiing channel improvement and new channel

excavation is shown in Fig. 1.3.4.

All the proposed drainage improvement works will be designed to meet the

flood discharge with a 10-year return period (Refer to Section 3.1). The
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3.7.2

proposed design discharge al the downstream cnd of the respective
rivers/channels are shown bclow..
Catchment . Design Specific Design
River/Channel Area Discharge Discharge
: (ha) (m3/s) (m3/s/km?2)
Tanjungan 777 24.0 3.1
Kamal 1,637 47.0 2.9
Kali- Bor 563 27.0 4.8
Salurang Cengkareng 331 18.0 5.4
Padongkelan 515 30.0 5.8
The design discharge distribution for the respective river/channel systems

are shown in Table 1.3.3 and Fig. 1.3.5.
Profile and Cross Section of Proposed Channel

Design high water level is determined taking into consideration thc land
elevation of the existing developed arcas and future urban development.
river

Excavated type of channel is applied as much as possible. However,

embankment is proposed for the reaches with low bank elevation.
river/channel banks will revetment of wet

The proposed be protected by

masonry type to prevent scouring, and to minimize land acquisition in the

‘reaches of the- already urbanized area and future urban development area.

However, no hank protection works are proposed for the river reaches of

the green area in order to minimize the project cost.

The length gradient, width and depth of the proposed channels are
summarized as follows.

Drainage System L(cknrﬁl)h Gradicnt “(Iiggh D(erri:;h
Tanjungan 7.2 1/3,000 7.0 - 16.0 2.5
Kamal 8.1 1/1,600-1/3,000 | 8.9 -252} 2.4
Kali Gede/Kali Bor 4.8 1/2,000 82 -85 [25-30
Salurang  Cengkareng | 4.5 1/2,000 65-75 | 2.5
Padongkelan 2.8 1/2,000 5.9 - 10,7 2.5
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For deléil's, refer 1o Table 1.3.4 and Fig. 1.3.6 - Fig. 1,3,11,

3.7.3 Related Drainage Facilities

(1)

(2)

(3)

Revetment

Revetment  of wet masonry type will be provided for the
river/channel reaches of -the already developcd and future
development areas. Its total length is'46 km or 84% of the total
river/channel improvement length. Typical section ‘of the revet-

ment is shown in Fig, 13,12,
Stuice Gate

The existing sluice gate at the confluence of the Padongkelan
channel to the Cengkarcng Floodway will be improved. The existing
one has ‘two (2) gates of 2.1 (W)m x 2.6 (H)ni. Additional three €))
gates of the same size will be installed. The structure of the proposed

sluice gate is shown in Fig. 1.3.12.
Highway Crossing
The existing Tanjungan and Kamal rivers ‘are provided with culvert,

one (1) each at the crossings of the Toll Road to the Cengkareng

Airport.  These culverts will be improved as follows.

Existing Improved (Additional)
Tanjungan River Culvert : Culvert

1.10m (H) x L.10m (W) x.1 250 (H) x 3.75 (W) x 2

Kamal Rivcrr : Culvert Culvert
2.50m (H) x 530m (W) x 2 2.50 (H) x 4,50 (W) x 4

The structure of the proposed highway crossings aré ‘shown in Fig.
1.3.13. '
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3.74

3.7.5

Proposed Construction Works

Major construction works of the proposed drainage improvement plan arc
channel excavation, * embankment, revetment works, bridge improvement,
highway - crossing, sluice gate improvement and inspection road. The

required construction works are as follows.

- Channel excavation : 469,000 m3
- Embankment- : 106,000 m3

. - Reveiment works o 46 km, 195,000 m?2
- Bridge - improvement ; 15 places, 700 m?
- Highway crossing : 2 places, 360 m?
- Iuspection road : 35 km, 138,000 m2
- Sluice gate improvement : 1 place

Break-down by drainage basin is shown in Table 1.3.5.

Land Acquisiiion and - Compensation

‘Land acquisition and rescttlement compensation are required prior to the

implementation  of the construction works. The quantities of land

acquisition and compensation are summarized below.
(1) Land acquisition
- Residential area : 329 ha

- Green area : 91 ha

(2) Resettlement compensation: 230 houscs, 1.2 ha

Nol.e: 1) Residential arca includes f{uture development area.
2) Green area covers farmland, swamp and fish pond.

Break-down by drainage basin is shown in Table 1.3.6.
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Table 1.3.1 (1)

Design Discharge and Main Features of Proposed Channel

(Case A-I)
Section Caﬁ:;cm D::;(éshlfrngc L(Tn%ih Gradient | Width (m) D("r}l’;h
(km?) (m3/s) | |
ag - aj 1.90 13.0 | . Li0 1:3,000 | . 7.50 2.50
aj - 2.23 15.0 0.45 1:3,000 | 9.50 2.50
as - a4 235 15.0 2.30 1:3,000 7.00 2.50
aq - a 3.43 170 . | 170 | 1:3,000 8.50 2.50
ay - a3 7.77 24.0 1.60 1:3,000 | 16.00. 2.50
(Case A-IT)
Section Cat:il:;cni DiDs?;;]frr:gc L(ck';f;h Gradient | Width - (m) D(en;;;h
(km?) (m3/s).
ag - a 1.90 13.0 1.10 1:3,000 7.50 2.50
aj - @ 2.23 15.0 0.45 1:3,000 9.50 2.50
ag - ay 1.08 9.0 1.70 1:3,000 4.50 2.50
az - a3 5.42 21.0 1.60 1:3,000 9.50 2.50
a4 - as 2.35 15.0 2.30 1:3,000 7.00 2.50
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Table 1.3.1 (2) Design Discharge and Main Features of Proposed Channel

{Case B-I)
. Catchment Design
Section Area Discharge L&"{f;h Gradient | Width (m) D(cnggh
(km2) (m3/s) '
bg - by 4,64 22.0 2.98 1:1,600 5.40~8.90 2.40
bg - by 7.11 15.0 - 1:3,000 5.40~8.40 2.40
ba - bg 10.81 47.0 1.30 1:3,000 |11,90~18.00] 2.40
b4 - by 14,53 47.0 1.88 1:3,000 18.00 2.40
bs - bg 16,37 47.0 1.88 1:3,000 25.10 2.40
{Case B-II)
Catchment | Design
Seciion Area Discharge L(eknlﬁ;h Gradient | Widih (m) Dﬁg;h
(km?) (m3/s)
(Kamal River)
bg - b2 4.64 22.0 2.98 1:1,600 5.40~8.90 2.40
bg - by 7.11 15.0 - 1:3,000 5.40~8.50 2.40
b2 -4 10.81 47.0 1.30 1:3,000 11.90~18.00 2.40
bg - bs 14.53 30.0 1.88 1:3,000 13.40 2.40 .
bs - bg 16.37 30.0 1.88 1:3,000 20,60 2.40
(Diversion
Channel)
b4 - al - 17.0 1.50 1:3,000 8.20 2.50
(Tanjungang
River)
ag - ay 1.80 13,0 1.10 1:3,000 7.50 2.50
a] - a3 12,71 20.0 0.45 1:3,000 10.00 2.50
as - a4 2.35 15.0 2.30 1:3,000 §.00 2.50
a4 - 82 3.43 17.0 1.70 1:3,000 8.50 2.50
47 - a3 18.58 43.0 1.60 1:3,000 24.50 2.50
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Table 1.3.1 (3_)

{Case C/D-1)

Design Discharge and Main Featurcs of Proposed Channel

Catchment

Design

Section Areca Discharge L(ckn“%;h Gradient | Width (m) D(cn;])t)h
(km?2) (m3/s) -
(Kali Gede & Kali Bor River) . .
¢ - ¢ 3.32 23.0 195 | 1:2,000 | 5.20~8.20 | 2.50
c1 - 62 4.91 24.0 1.48 1:2,000 8.20 2.50
c2 - ¢4 5.63 27.0 1.33 1:2,000 8.50 3.00
(Saluran _ Cengkareng) 7 . ‘
do - di 1.39 13.0 1.65 1:2,000 | 5.50~6.50 | 2.50
di -d2 3.31 18.0 2.88 1:2,000 | 6.50~7.50 | 2.50
{(Case C/D-II)
Scetion Calzii:::l:iem Dgzsl,:frl']gc L(eknlf;h Gradient Width (hl) D(cn;:;h
(km?) (m3/s) | '
(Kali Gede, Kali Bor &
Salurang Cengkareng)
€Q.- ¢} 3.32 23.0 1.95 1:2,000 | 5.20~8.20 | .:2.50
cy - €2 - 4.91 24.0 1.48 1:2,000 8.20 2.50
dy - dg 139 13.0 1.65 1:2,000 | 5.50~6.50 | 2.50
€2 - ¢4 7.02 31.0 1.33 1:2,000 9.80 3.00
(Saluran  Cengkareng) :
dz - dj 1.92 14.0 2.88 1:2,000 | 5.50-6.50 2.50
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Table 1.3.1 (4)

Design Discharge and Main Features of Proposed Channcl

(Casc E-I)
' Catchment | Design |
Section Arca Discharge L(cknrf;h Gradient | Width (m) D(cna);h
_ (km?2) (m3/s) .
e0 - ¢ 0.91 12.0 0.75 1:2,600 5.50~5.90 2.50
er -¢2 ~ 2,06 16.0 1.00 1:2,000 5.90~7.00 2.50
e - €3 3.42 22.0 0.95 1:2,000 | 7.00-8.60 | 2.50 |
€3 - €4 5.15 30.0 0.10 1:2,000 8.60~10.70 2.50 |
(Case E-I)
Catchment | Dcsign
Scction Arca Discharge L(cknﬂgl)lh Gradient | Width (m) D(cn?;h
(km?) (m3/s) ' 5
{Padongkelan
River)
L e4 - 5.15 30 2.80 1:8,500 5.50~20.00 2.50
(Tanjungang
River)
cQ - a4 - ap 10.81 35 5.20 1:8,500 22.00 2.50
az - aj 12.92 35 6.80 1:8,500 29.50 2.50
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1.3.3

Design Flood Discharge Disiribution of Proposed Channel System

Tablc
. ) Channel - Catchment Area Dcéign Discharge
Basin Sub-basin Section (km2) (m3/sc0)

A A-1 ag - aq 1.90 13.0
A2 (D) al - ap 2.23 15.0
A-4 a5 - a4 2.35 15.0
A2 (2) a4 - 4y 3.43 17.0
A-3 ' ag - a3 7.77 24.0
B B-1 bp - by 4.64 22.0
B-2 {bg - b2) 2.47 15.0

B-3 . : '
B.4 } by - bg 10.81 47.0
B-5 bg - bs 14,53 47.0
B-6 bs - bg 16.37 47.0
C C-1 cp - €1 3.32 23.0
C-2 ¢l - ¢4 5.63 27.0
D D-1 dg - 4y 1.39 13,0
D-2 dy - dp 3.31 18.0
E cQ - e} 0.91 12.0
c] -2 2,06 16.9
¢y - €3 3.42 22.0
e - ea 5.15 30.0

Note: (b8 - b2):

Not to be improved
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Table 1.3.4  Profile and Cross Scction of Proposed Channcl

. hacin| Channel! Channecl | Length | Top width} Botiom
Basin | Sub-basin Section | Gradient| (km) (m) Width (m)

A A-1 ap - aj 1:3,000 1.10 7.50 5.00
A2 (1) | ay-ap | 1:3,000 0.45 9.50 7.00

A-4 as - a4 1:3,000 2.30 7.00 4.50

A2 (2 | ag-ay | 1:3.000 1.70 8.50 6.00

A-3 ag - a3 1:3,000 1.60 16.00 6.00

B " B-1 bg - by 1:1,600 2.98 3.90 6.50
B-2 )| ba-bs | 13000 | 130 | 18.00 15.60

B-5 b4 - bsg 1:3,000 1.88 18.00 15.60

B-6 bs - bg 1:3,000 1.88 25.20 15.60

C C-1 co - 1:2,000 1.95 8.20 5.70
C-2 ¢y - €2 12,000 1.48 8.20 5.70

C-2 ca-cy | 1:2,000 | 1.33 8.50 5.50

D D-1 dg - dy 1:2,000 1.65 6.50 4.00
D-2 dy -dy | 1:2,000 | 2.88 7.50 5.00

E cQ - €1 1:2,000 0.75 5.90 3.40
cl-¢e2 1:2,000 1.00 7.00 4.50

e2 - e3 1:2,000 0.95 8.60 6.10

3 -cq | 12,000 | 0.10 10.70 8.20
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Cllﬂpter 4  COST ESTIMATION AND IMPLEMENTATION SCHEDULE

4.

4.

1

2

Basis of Cost Estimation

The -e¢stimation of the project cost, consisting of direct construction cost,
land acquisition and house resettlement compensation costs, engincering
scrvice cost, government administration cost, physical contingency and

price escalation was carried out based on the following conditions.

(1) The estimates are made on the assumption that all construction

works will be comiracted to general contractors.

(2) All base costs are expressed under the economic conditions that

prevailed in July, 1990.

{(3) Engineering service cost is assumed at 10.0% of the direct

construction cost,
(4) Government administration cost is assumed at 1.5% of the totai cost of
direct construction, and land acquisition and housc resctticment

compensation,

(5) A physical contingency is assumed to be 10.0% of the direct

construction  cost.
(6)  Annual price escalation for the project cost is assumed to be 6.0%.
Unit Construction Cost

The unit prices of labor, materials and cquipment are delermined based on

the data collected from PU of DKI, JFCP and other agencies concerned. The

“unit prices of labor and construction materials and rental fee of cquipment

are shown in Table 1.4.1,

The estimated unit construction costs by work item or type of facilities are

shown in Table 2.4.2.
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The unit costs of land acquisition and house resettlement compensation are
determined based on the information provided by PU of DKI, JFCP and other
agencies. '

The estimated unit costs arc as follows. .

(1) Land acquisition

- Residential area , -+ 77,400 Rp./m?
- Green area (undeveloped area) : 6,400 Rp./m?2
(2) House resettlement compensation 51,700. Rp./m2.

Estimate Project Cost,

The total project cost, consisting of direct construction cost, land
acquisition. and compensalion cost, epgineering service . cosl, government
administration cost and physical contingency, amounis-. to Rp. 51,200

million at July, 1990 prices as given below.

(million Rp.)_

[l(:.’:m - Cost
Direct Construcli.on . B 1§;880
Land A,cquisiiion/CQmpénsa_tion _ _ 26,646
Engincering Serﬁce 7 | _ : :,,]?.,988
Administration 6938
Physical Contingency | . - 1,988

Total 51,200

Its break-down by drainage basin and by construction works are given in

Table 1.4.3.

Details of the cost estimate of the direet construction cost, and land

acquisition and compensation costs are shown .in Table 1.4.4.
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4,

4.

4

Operation and Maintenance Cost

The operation and maintenance cost at full operation stage of the facilities,

- after completion of the project, is assumed to be annually 0.5% (Rp. 99.4

million/year) of the direct construction cost at July 1990 price.

~Implementation Schedule

The project will be completed within five (5) years from 1992 to 1996. ~ The

- proposed implementation schedule is shown below.

1992 1993

1994

1995 1996

- Detailed Design -

L.and Acqusiition/
- Compensation

Construction of Basin D & E

Construction of Basin B

RS
m

Construction of Basfn A&C

The disbursement schedule of

lhe project cost are shown below,

(miltion Rp.)

Year 1992 1993 1994 1995 | 1996 | Total
Project Cost (19?0 :pricc) 7,000| 14,000| 17,000| 8,000] .5,200| 51,200
PriAcc Escalation 8651 2.674] 4,463] 2,706 “2,177 12,885
Total 7.865]| 16,674 21,463| 10,706|. 7,377| 64,085
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Table 1.4.1

L.abour Cost

Labour Cost, Rental Cost of Equipment and Material Cost

Ill\ﬁfl Decscription Unit Ur;llt{p(.];)st
i Common labor Man-day 3,500
2 Semi skitled labor Man-day 4,000
3 Skiiled labor Man-day 5,000
4 Mason Man-day 5,000
5 Plasterer Man-day 5,500
6 Concreic  worker Man-day 5,500
7 Steel worker Man-day 5,500
8 Carpenler Man-day 5,500
9 Forcman Man-day 8,000
10 Welder Man-day 6,000
11 Electrician Man-day 6,000
12 Plumber Man-day. . 6,000
13 Opcrator Man-day 10,000
14 Assistant  Operaior Man-day 6,500
15 Driver (dump truck) Man-day 6,000
16 Mechanic Man-day 7.000
17 Surveyor Man-day 8.000

Rental Cost. of Equipment

lllqc;r'n Description Capacity (%IB%/(?;;‘)
1 Congrele mixer 0.1 m3 32,000
2 Concrele  vibrator dia. 40 mm 25,000
3 Water pump dia. 75 mm 32,800
4 Excavator/backhoc 0.6 m3 360,000
5 Bulldozer 11 ton 465,000
6 Bulldozer 15 ton 520,000
7 Crawler crane 2 ton 480,000
8 Dump truck 8 ton 122,000
9 Dump truck 2.4 ton 164,000
10 Vibro hammer 80 kg 710,000
11 Tamping rammer 3 m3/min 34,000
12 Comprcssor 23 ton 425,000
13 Vibratory compaclor 320,000
14 Generator  sct ) 95,000
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(Continued)

Material Cost

Irl\;:;.n Description Unit U?l};p(_:)om
1 Gasoline lit. 450
2 Diesel oil lit. 245
3 Hydraulic oil lit. 5,200

-4 Lubricant oil lit. 6,500
5 Grease kg 7,750
6 Portland cement bag 5,400
7 Sand for concrete m3 24,000
8 Sand for others m3 20,000
9 Sand gravels m3 21,000
10 Crushed stonc for concrete m3 24,000
il Broken stone m3 21,000
12 Brick pc 80
13 Selected soil m3 2,750
14 Meranti- Wood (Class 111):

a. Plank m3 230,000
b. . Square m3 210,000
15 Plywood 4 x 8 19 mm sheet -16,000
16 Plywood 4 x 8 t12 mm sheet 21,000
17 Dolken wood dia. 80 mm pc 1,000
18 Reinforced steel bar ton 800,600
1% Steel materials:
a. Sheet pile type II (48 kg/m) kg 1,250
b. Sheet pile type 1T (60 kg/m) kg 1,250
c. ‘Sheet pile type VL (105 kg/m) kg 1,250
d. H Shape steel kg 1,250
20 Concrete  wire kg 1,500
Nails kg 1,300
Polyvinyl Chloride (PVC) Pipes:
a. Diameter 150 mm m 19,850
b. Diameter 200 mm m 31,350
c. Diameter 250 mm m 48,350
d. Diameter 300 mm m 78,750
21 Reinforced Concrete (RC) Pipes
(including rubber joint)
a. Diameter 350 mm m 68,100
b. Diamcler 400 mm m 75,100
¢. Diameter 450 mm m 91,100
d. Diameter 500 mm m 100,850
e. Diameter 600 mm m 146,100
f. Diameter 700 mm m 170,000
g, Diameter 800 mm m 188,750
h. Diameter 900 mm m 247,900
i. Diameter 1000 mm m 292,000
j. Diameter 1100 mm m 343,300
k. Diameter 1200 mm m 399,500
I. Diameter 1350 mm m 521,250
m. Diameter 1500 mm m 686,200
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Table 1.4.2 Unit Construction Cost

Reinforcement

Works Cost (Rp.)

“Works Masonry pcf 10 m long (63.3 mz) - .
1) Excavation _including 3,600 Rp./m3 x 40.4 m3 145,44{}

~transporiation -
2)  Backfilling with sand & gravel 11,647 Rp.,lm3 *35_7 m3 415,798
3) Backfilling with soil 1,892 Rp./m3 x 2.0 3,784
4) Wooden pile 0.17 m3/pc x 46,331

272,536 Rp./m3 '

'5) Foundation concrecle |

a) Concrele 108,775 Rp./m3 x 2.7 m3 29,369

b} Plywood form 11,325 Rp./m2 x 14.0 m2 ' 158,550

¢)  Reinforcement 952,343 Rp./ton x 0.0945 89,996
6) ‘Masonry Works (=30 cm) 29,342 Rp;l_rnz x 715 m? 2,097,953
7)  Wirc Net | 4,981 R‘p../m2 X 66;47 m?2 331’687
8) Concrete Surfacing 108,775 x 3_93-1.1,3 | 432,925
9) Direct Cost Total 3,751,233
10} Preparatory Works Direct C(;Sl x 25% 937,808
11} Total | T 4,685,041
Unit cost per m2 = ﬂég—%’gﬂzm,ovsﬁ—: Rp. 74,100
Excavalion 3,600/m3 ¢
Embankmeni 4,400/m3 -
Backfilling with sand & gravel 1:,392/[“3 '
Concrete | | 108,775/m3 |
Plywood Form 11,325/m?2

: 952.343/10n
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Table 1.43  Break-down of Project Cost
. " Cost (million Rp.)
Item - Remarks
)  Basin A Basin B | Basin C | Basin D | Basin E Total
I Direct” Construction 4,022.7 6,437.113,909.13,413.1]2,098.2| 19,880.2
Channel Excavation 399.6 824.4| 212.4] 129.6f 123.1 1,689.1
Embankment 114 .4 105.6{ 85.4 99.81. .61.06 466.8
Revetment 2,852.91 3,919.9(3,267.8]2,741.7|1,696.9| 14,479.2
Bridge Improvement - 388.0 49,41 163.2 14.1 614.7
Highway Crossing 264.6 209.0 - - - 473.6
Inspection Road 391.2]  990.2| 294.1| 278.8| 172.5| 2,126.8
Sluice gaie - - - - 30.0 30.0
Others - - - - - -
Il Land Acquisition/ 5,817.9) 10,063.8|4,618.9(3,049.513,096.0| 26,646.1
Compensation . :
Residential  Area 5,580.5 9,458.314,288.013,049.513,006.0% 25,472.3
Green Arca 237.4 341.8 - - - 579.2
House Resecltlement - 263.7 330.9 - - 594.6
111 Engineering Service 402.3 643.7F 390.9| 341.3] 209.8{ 1,988.0|1x10%
IV  Administration 147.6 247.5 127.9 96.9 77.9 697.8 | (141D)
: - _ x1.5%
Sub-total 10,390.5| 17,392.1]9,046.8(6,900.8]5,481.9| 49,2121
V  Physical Contingency 402.37 . 0437 390.9] 341.3 209.8 1,988.0| Ix10%
Total ~10,792.8 ] 18,035.8|9,437.7}7,242.1[5,691.7} 51,200.1
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Table 1.4.4 (i) Dircct Construction and Land Acquisition/Compensation Costs
_for Drainage Basin (A)

. Unit Cost- L ~ Cost
Item Unit (Rp.) Quantity (million Rp.)
Direct Construction 4,022.7
Channel Excavation (m3) 3,600 111,000 | 399.6
Embankment (m3) 4,400 26,000 114.4
Revetment {m) 9,000 _
. . (m?2) 74,100 38,500 2,8529
Bridge Improvement {place) .
’ (n]z) 881,800 - i -
Highway Crossing (place) 1 '
(m2) 881,800 300 264.6
Inspection Road (m) 6,400
(m2) 15,400 25,400 3912
Sluice Gate {place) - - -
Others {place) - - -
Land Acquisition/Compensation 5,817.9
Residential Area (m?2) 77,400 72,100 5,580.5
Green Area (m?2) 6,400 37,100 237.4
House Resettlement {m?) 51,700 - -

Note: Residential area includes future development area. Green area covers
farmland, swamp and fish pond.
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Table 1.4.4 (2) Direct Construction and Land Acquisition/Compensation Costs
for Drainage Basin (B)

. Unit Cost ; Cost
Item Unit (Rp.) Quantity (million Rp.)
Dircct  Construction 6,437.1
Channel Excavation (m3) 3,600 229,000 §24.4
Embankment | (m3) 4,400 24,000 105.6
Revetment {m) 12,500
. (m?) 74,100 52,900 3,919.9
Bridge Improvement (place) ' 9
(m?2) 881,800 440 388.0
Highway Crossing (placce) 1
, (m?2) 881,800 237 209.0
Inspection Road {m) 16,000
: . (m2) 15,400 64,300 990.2
Siuice Gate (place) - - ' -
Others
Land Acguisition/Compensation 10,063.8
Residential Arca (m?) - 77,400 122,200 9,458.3
Green Area (m?2) 6,400 53,400 341.8
House Resettlement (m?2) 51,700 5,100 263.7

Notc: Residential area includes future developmeni arca.  Green area covers
farmland, swamp and fish pond.
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Table 1.44 (3)

for Drainage Basin (C)

Direct Consiruction and Land Acquisition/Compensation Costs

| Unit Cost 5 Cost
Item Unit (Rp.) | Quantity. (million Rp.)

Direct Construction 3,909:1

Channel Excavation (m3) 3,600 59,000 212.4

Embankment (m3) 4,400 19,400 85.4

Revetment {m) - 10,500 ‘

. : (m?2) 74,100 44,100 3,267.8

Bridge Improvement (place) i .4

‘ (m?2) . 881,800 56 49.4
Highway Crossing (place) |

{(m?2) 881,800 - -

Inspeciion Road (m) - 4,800 .

- : (m?2) 15,400 19,100 294.1

Sluice Gate (place} - - -

Others

Land Acquisition/Compensation 4,618.9

Residential Area (m2) 77,400 55,400 -4,288.0

Green Arca (m?2) 6,400 - -

House Resettiement (m?2) 51,700 6,400 330.9

Note: Residential arca includes futurc development area. . Green area. covers

farmland, swamp and fish pond.
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Table 1.4.4 (4) Direct Coastruction and Land Acquisition/Compensation Costs
for Drainage Basin (D)

o SRR Unit Cost . Cost

Item Unit (Rp.) Quantity (million Rp.)
Direct.. Construction : 3,413.1
Channel Excavation | (m3) 3,600 36,000 129.6
Embankment (m3) 4,400 22,700 99.8
Revetment : (m) ) 8,600 .

_ : (m?2) 74,100 37,600 2,741.7
Bridge Improvement {place) : : . 1

; : 1 (m2) 881,800 185 163.2
Highway Crossing (place) ‘

o 1 (m2) 881,800 - -
Inspection Road (m) 4,500 :

- - “(m2) 15,400 18,100 278.8
Sluice Gate (place) - - -
Others |

Land Acquisition/Compensation _ 3,049.5
Residential Area (m?) 77,400 39,400 3,049.5
Green Area ' {(m?2) : 6,400 - B
House Resettlement I (m?2) 51,700 - -

Note: Residential area includes future development area. . Green area covers
farmland, swamp and fish pond.
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Table 1.4.4 (5) Direct Construction and Land Acquisition/Compensation Costs
for Drainage Basin (E) :

-, Unit Cost . Cost
I.té,m Unit (Rp.) Quantity (million Rp.)
‘Direct Construction : 2,098.2
Channel Excavation 1 (mY) 3,600 34,200 123.1
‘Embankment (m3) 4,400 14,000 61.6
Revetment (m) 5,400 :
(m2) - 74,100 22,900 1,696.9
Bridge Improvement (place) : 1 :
(mZ) 881,800 16 14.1
Highway Crossing (place)
(mz) 881,800 - -
Inspection Road (m) 2,800 :
(mZ) 15,400 11,200 172.5
‘Sluice Gate {place) - 1 30.0
Others
Land Acquisition/Compensation ' 3,096.0
Residential Area - (m?) 77,400 40,000 3,096.0
Green Area . (mZ) 6,400 - S
House Resettlement (mn?) 51,700 - -

Note: Residential arca includes future development area. - Green area covers
farmland, swamp ‘and fish pond. :
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Chapter 5§ PROJECT EVALUATION

5.1

Economic Benefits and Cosis

The major benefit of the Cengkarcng West Urban Drainage Project is the
virtual removal of damages to be brought on by inundations in the
Cengkareng West Urban Drainage area in the years io come. Those
damages will be in the form of direct damages to propertics such as houses,
shops and factorics, incomc losscs due 10 the closure of commercial and

industrial establishments, traffic damages, damages to infrastructure, etc.

Such damages on the annual average basis amounted to Rp. 1,262 million in
1988. They are projected to rcach Rp. 7,085 million in the target year of
2010. The average annual flood damages in the intermediate years betwecn

1988 and 2010 can be estimated by formulating a simple equation, -

The growth rate of the damages is calculated at 8.2%. This high rate derives
from the rapid growth of damageable properties to be expected from

residential development in the Cengkareng West Urban Drainage arca.

Once the Project is implemented, the annual average flood damagés in the
years to come will be reduced to nil. This forms the topmost benefit of the

Project.

When an area is inundated, wastewater from houses, shops and other
propertics often spills out and mixes with flood water. This unhygienic
situation sometimes teads to the breakout of epidemic, causing wide-spread
human’ sufferings and incurring heavy medical costs. The realization of

the Project will terminate or reduce the occurrence of such a disaster,

The fears, misgivings and inconvenience people experience in time of
inundation - cannot be neglected as intangible flood damages. These
psychological burdens will be eliminated upon the implementation of the

Project.

Flood prone areas tend to be avoided by houscholds and businessmen

because of the possible flood damages and discomfort they will bring on to
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5.

2

them. In the event the Project is carricd out, they will be freed from such
anxicty and as a result they will want to move in there. As a consequence,
demand for land in the former flood prone arcas will be  enhanced

eventually to be reflected in a higher land price.

Out of the four types of benefits described above, only .the first onc has

. been quantitatively analyzed due to the difficulties of quantification for

other ones.

The total -initial costs for the Project is calculated at Rp. 51,200 million. In
conducting economic analysis those costs have to be recalculated in
cconomic terms. Conversion ratc .of 80% was applied to labor cost taking

account of. the circumstances where  unemployment. rate was 9.37% in 1987

in the City of Jakarta. Also, land acquisition cost. was excluded on the

ground that it is difficult to determine the economic value of land, and also
that the economic value of land in the “"without project” situation will be
sufficiently offset by the incremental economic value of land in the "with

project” situation.

Eventually, initial costs in cconomic terms work out at Rp. 23,385 million
(Refer to Table 1.5.1). They were distributed on yearly basis from 1992 to
1996 in accordance with the disbursement schedule as shown in Table 1.5.2,

Annual O/M costs in economic terms are calculated at Rp. 91 million..
Project  Evaluation

In making cost benefit streams, project life is assumed to be 50 years
starting in 1992 and ending in 2041,  Also, in calculating benefit cost ratio
(B/C) and net present valuc (NPV), opportunity. cost: of capital (OCC) is

assumed to be 10%.

Table 1.5.2 shows cost benefit streams over the project life period of 50

years. When those streams are accumulated year by year; the results are as

shown in Table 1.5.3. When cumulative cost benefit streams are discounted

at OCC, the resulis are as shown in Table 1.5.4.
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5.3

531

It is clear from Table 1.5.4 that cumulalive cost and bencfit at present valuc

~over S50 years come (o Rp. 17,689 million and Rp.38,511 million,

respectively.  That is to say,. cumulative cashflow at present value over the

. same period works out to Rp. 20,822 million. This is NPV. Also, when

cumulative benefit is divided by cumulative cost, 2.18 is obtained. This is
B/C. Table 1.5.5 shows such values of NPV and B/C.

The discount rate at which cumulative cost equals cumulative benefit is
called economic internal rate of return (EIRR). As Table 1.5.6 shows, EIRR

works out. to 20.0%.

As 'already described, there are other important benefits not incorporated

in the above economic analysis.

Taking all these into consideration, it can be concluded that the

Cengkareng West .Urban Drainage Project is economically feasible.
Envir.onmehtal Assessment

Project | -Description

(1) General

Th:s Project Area .covcr:s tﬁc north wesl low-lying area of Jakarta City
with an arca of 4,700 ha. It is encompassed by the administrative
boundary of DKI, Jakarta to the west, Mookervart River to the souih
and Cengkareng Floodway to the ecast. The Area is undergoing a

rapid land development to accommodale the increasing population.

The Project Area is drained by five (5) drainage systems of the
Tanju'ngan:' '}I%ivér,' Kamal River, Kali Gedé/Kali Bor Channel, Saluran
Ccngkarcng Chanﬁel and Padongkelan Channel. The above rivers
and channels flood ‘dué to their insufficient flow capacities.  The
total potential flood area reaches 473 ha, out of which 273 ha is

habitually inundated.
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(2)

The above existing five (5) drainage systems will be improved to
climinate the existing flood problems and further to cope with the
increase in flood run-off due to the land developments in the future,
The proposed drainage improvement works consists of excavation,
embankment, bank protection and consiruction of related structurcs

in the cxisting and new channels.

The main features of the proposed drainage channels are

summarized below.

River/Channel Length (km)| Gradient | Width (m)| Depth {m)
Tanjungar i{iver 7.2 1: 3{,000 7.0 ~_16.0 25
Kamal River 8.1 111,600 ~|89~252] 2.4

1 3,000
Kali Gede/Bor Channel 4.8 1 : 2,000 8.2 ~ 8.5 25~ 30
Saluran Cengkareng Channel 4.5 1 : 2,000 65 ~ 15 2.5
Padongkelan Channel 2.8 1: 2,000 |59~ 107 2.5
Total 27.4

Location of the proposed drazinage improvement works is shown in
Fig. 1.5.1.

Project Activities

{a) Pre-Construction Slage
Prior to construction of the drainage improvement works,
42 ha of land will be aéquircd and 230 houses with a
population of 1,200 will be rescttled.

(b) Construction Stage

The consfruction works will be carried out by local

contractors which employ people, and utilize local and
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(3)

imported materials and equipment, The construction works
will be completed within four (4) years from 1993 to 1996, The

inchuded major construction works are as follows,

Channel improvement length @ 27.5 km

- Existing channel : 21 km

- New channel i 6.5 km
Channel excavation 469,000 m3
Embankment ;106,000 'm3
Revetment works : 46 km, 195,000 m?2
Bridge improvement .15 places, 700 m?2
Highway crossing . 2 places, 360 m?
inspection road ;35 km, 138,000 m?2
Sluice gate improvement : 1 place

The embankment will mostly be constructed by using the
excavaied soils, Most of the surplus cxcavated soils will be
dumped within the Project Area for urban land development.

No large borrow pit and spoil bank is required.
(c)  Operation Stage

- After completion of the construction, the following operation
and maintenance works will be carried out to sustain a

satisfactory function of the drainage system.

- Periodical dredging of channel, removal of dumped
garbage and other debris

- Repairing of revetment, embankment, inspection road and
stuice gate

- Operation of sluice gate according to proper operation rule
Related Activities
Garbage disposal is a rclated activity to the drainage project. People

should be discouraged from disposing their garbages into the

channels,
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5.3.2 Original Environmental Conditions

(1) Socio-Economic Conditions

(a)

(b)

Population

The Project Arca covers ecight (8) Kelurahans, The total
population of the Area was 0.263 million in 1988. It is expected

to increase to 0.456 million in 2010.

‘Income Level

The existing average monthly income per capita of the Project
Arega ranges from Rp.30,409 in Kel. Kamal, Kel. Tegal Alur and
Kel. Pegadungan 10 Rp.44,415 in Kamal Muara with an average

~of Rp. 34,730.

(2) Physical Conditions

(a)

(b)

Topography and Geology

The Project Area is low-lying and flat. Its ground elevation is
in the range of P.P. 1.0m and P.P. 5.0 m. The whole Project

Arca is covered by alluvial soils. |

Note: P.P. (Priok Pile) means the tidal gauging station located
‘at Tanjung Priok harbour, Co

Land Usc

In the Project Area, green area -including farm land swamp
and other open spaces is still prevailing at preseni. However,
this area is undergoing to a rapid land -development.” The
urban land use ratio will increase from 50% in 1990 10 75% in
2005. -~ The existing and future iand uses are “estimated as

follows.
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(a)

Land Use:

“Existing  (1990) _Future

(2005)

Waler

Surface Water

Residential L4410 ha (30%) 2,350 (50%)
Commercial & Institutional 705 (15) 705 (15)
Industrial 235 (5) 470 (1)
Green 2,350 (50) 1,175 (25)
Total 4,760 (100) 4,700 (100)
Resources

The following five (5) major rivers and channels and one (1)

irrigation canal run through- the Project Area. -

features arc as follows.

Their salient

Length Width Channel/ Water
(km) _(m) Gradient Water Use Pollution
Tanjungan River 3.2 2-5 1:3,000 Drainage Mild
Kamal River 11.8 3-18 71:2,0(._)0~ Drainage, Mild
1:3,000 Irrigation
Kali. Gede/KaIi ‘Bor Channel . 4.8 2-4 1:2,000 Dr_ainage Mild
Saluran Cengkareng Channel 4.5  2-6 1:2,000 . Drainage Severe
Padongkelan Channel 1.1 2-5 1:2,000 Drainage Severe
~Maja Trrigation Canal 8.6 . 8-10 1:4,000 Irrigation Mild
{b) Groundwater
Groundwater table in the Projebl rArca lies 2~4J m below the
ground surface.  Groundwater of the whole Project Area is
affected by saline water with more than cl- 500 mg/l. It is also
affeccted by organic pollution.
(¢)  Tide

Drainage of the Projécl Arca is affected by tide of the Jakarta

Bay.
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(4)

(5)

(6)

Spring High Tide (Migh High Water) : PP. + 1.15m
Mean Sea Waler -+ PP +060m
Spring Low Tide (Low Low Watcr) ;PP +0.00m

The tide intrudes ﬁp to 2.0 km upstream in the Tanjungan
River and 3.0 km upstream in the Kamal River at the time of
spring high ftide. However, Kali Gede/Kali Bor, Saluran

Cengkareng and Padongkelan channels are not affected by
tide.

Biological Resources

There " are no rare and protected flora and fauna.

Climate

The climate of the Project Arca is characterized by two (2) distinct
seasons:  rainy season (November - May) and dry season (June -
Qctober). - The average annual rainfall is 1,700 mm, ouwl of which 70%
occurs in rainy season. The average monthly rainfall is 146 mm.
The highest rainfall of 340 mm is recorded in Janvary, while the

lowest one of 50 mm occurs in August.

The tcmperature ranges from 23°C in January to 31°C in May with an

average of 27°C.
Related Infrastruciures
(a) Road Network
The following roads pass through the Project Arca.

- Toll Road to Air Port, Outer Ring Road (under Const.), Il
Muara Kapuk, J1. Tegal Alur, JI. Kapuk Raya, JI. Daan Mogot

I-86



Heavy traffic is limited to JI. Daan Mogot and part of JI. Muara
Kapuk. However, Tell Road to Air Port allows a high speed
traffic.

The proposed drairage channels cross the above roads al

several locations.
(b)Y Municipal Waler Supply

The Project Area is provided with no municipal water supply

system.

5.3.3 Assessment of Environmental Impact

(1)

Environmental Impact

The anticipated environmental impacts due to the project activities
are mostly positive. The negative impacts are minor. The impacts in
the pre-construction, construction- and operation stages are listed in

Table 1.5.7.

The anticipated negative impacts in the three (3) stagcs' arc

described in more detail as follows.
(a)  Pre-construction Stagce

- Land and house losses due to load acquisition and housc

resettlement
(b) Construction Stage

- Vibration and noise pollution due to operation of
construction equipment

- Traffic disturbance caused - by transportaticn of soils and
construction materials, and improvement works of the

existing bridges and highway crossings
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(¢)

- Damages to road caused by transportation of soils and

construction  materials
- Dust caused by earth works
- Water pollution duc to increased turbidity caused by river

dredging and revetment works

Operation Stage

No negative impacts are anticipated.

(2) Assessment and Management of Negative Impacts

(a)

(b)

Pre-construction Stage- .

The total {and acquisition area and number of house

reseftiement of the Project are not large and their sites are

- widely scattered over .the whole .Project Arca. - Hence, the

required land acquisition and house . resettlement in a

particular community are. small.

The environmental impacts on community life arc considered
minor, * They can be casily managed by proper procedures and
schedule of the .land. acquisition. and house resettlement

individually.
Construction Stage

The total construction weorks: of :the Project are not large in
quantity and their siies are widely dispersed across the Project
Area. Accordingly, the volume, of the ,construction works in g
particular rcgion is small. Moreover, most of the construction

sites are located in rural area.

-The environmental _impacis. due to-the construction works are

considered minor.  Moreover, . their periods are short.  They
can be easily .managed by proper construction method and

schedule as follows.
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Vibration and Noise Pollution

Pile driving is the typical construction works which may
cause - vibration and noise poltution, Pre-boring method
will be adopted instead of conventional hammering
method, il necessary, to minimize vibration and noise

pollution.

Construction works which caunse a serious noise and

vibration, if any, may not be allowed in night time.

Traffic Disturbance

The embankment will mostly be constructed by using the
- excavated: soils of the channels: Most of the surplus
excavated soils will be dumped within the Project Area for
urban land = development. - Therfore, the required
transportation activities for the construction works arc
considered not large. The anticipated traffic disturbance

can be easily managed as decribed below.

Transportation of soils and  construction materials, and
improvement works of the existing bridges will be
sclfcdﬁlcd to avoid- peak hours of daily traffic, as required.
Heavy .tralfic roads will be avoided from the routes of

project vehicle operation,

Traffic disturbance due to the construction works of the
highway crossing will be minimized by construction of a

temporary by-pass road.

Damages to Road

Over-loading -of project vehicles may not be allowed 10
minimize damages to road. Damages to road by project

vehicles, if caused, will be immediately repaired.
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5.3.4 Conclusion

- Dust Pollution

Cleaning and water spraying of the roads in and/or around
construction site will be enforced to minimize dust

pollution,

- River Water Pollution

River dredging and revetment works may make river
water in the downstrecam muddy. Settling pond of
sediments will be constructed at the construction site, if

nccessary, to minimize water pollution in the downstream.

The relative severeness of the above negative impacts arc

assessed by score method as shown below,

Nepative _Impact Score
Vibration & MNoise Pollution 2
Traffic Disturbance 1
Damages to Road 3
Dust Pollution 2
River Water Pollution 3

Note : Smaller number shows severer condition.

The negative impacts and their managcment measures are

summarized in Table 1.5.8.
Operation Stage

No negative impacts are anticipated.

The anticipated negative environmenial impacts are considered minor.

They can be easily managed by proper land acquisition & house

resetilement procedures and schedule, and proper construction method and

schedule,
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Table 1.5.1  FEeonomic Costs of Cenpkarcng West Urban Drainage Project

{Unit: Rp. Million)

Item Einancial Gosﬁs Economic Costs

1. Direct Génstruction Cost 19,880.2 18,116.8
2. Land Acql;is'ition and 26,646.1 594 .6

Compenszation

1) Land Acquisition 26.051..5 0.0

2) Compensation 594.6 594.6
3. Engineering Services 1,988.0 1,988.0
4. Government Administration 697.8 697.8
5. Physical Contingency 1,988.0 1,988.0

Totgl 51,200.1 23,385.2

0fM Costs 99 .4 50.6

Source: JICA
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Table 1.5.2  Cost Benefit Streams - Cengkareng West _Urbari Drainage

IC=Initial Costs; OM=0/M Costs; CS=Costs; BF=Benefits
5CFr=Cash Flow (=BF - C3) '

. (Unit:Rp Million)

x> e A e {ATH £ S e ok S A S At M B T et £ o A Y T e b ke SR AT GAS S 2 N L A e CaR O G U S BN A G ) Pe? F AL

NO. YEAR Ic oM cs BF CF
1 1992 1988 0 1988 0 -1988
2 1993 3215 0 3215 0 -3215
3 1994 5987 44 6031 1364  ~4667
4 1995 7391 72 7463 2475  ~4988
5 1996 4804 91 4895 3379  -1516
6 1997 0 91 91 3644 3553
7 1998 0 91 91 3909 3818
g8 1999 0 91 91 4174 . -4083
9 2000 0 91 91 4438 4347

10 2001 0 91 91 4703 4612

11 2002 0 91 91 4968 4877

12 2003 0 91 91 5232 5141

13 - 2004 0 91 91 5497 . . 5406

14 2005 0 91 91 5762 5671

15 2006 0 91 91 6026 5935

16 2007 0 91 91 6291 6200

17 2008 0 91 91 6556 6465

18 2009 0 91 91 6820 6729

19 2010 0 91 91 7085 6994

20 2011 0 91 91 7085 6994

21 2012 0 91 91 7085 6994

22 2013 0 91 91 7085 6994

23 2014 0 91 91 7085 6994

24 2015 0 91 91 7085 6994

25 2016 0 91 91 7085 6994

26 2017 0 91 91 7085 6994

27 2018 0 91, 91 7085 6994

28 2019 0 91 91 7085 6994

29 2020 0 91 91 7085 6994

30 2021 0 91 91 7085 6994

31 2022 0 91 91 7085 6994

32 2023 0 91 91 7085 6994

33 2024 0 91 91 7085 6994

34 2025 0 91 91 7085 6994

35 2026 0 91 91 7085 6994

36 2027 0 91 91 7085 6994

37 2028 0 91 91 7085 6994

38 2029 0 91 91 7085 6994

39 2030 0 91 91 7085 6994

40 2031 0 91 91 7085 6994

41 2032 0 91 91 7085 6994

42 2033 0 91 91 7085 6994

43 2034 0 91 91 7085 6994

44 2035 0 91 91 7085 - 6994

45 2036 0 91 91 7085 6994

46 2037 0 91 91 7085 6994

47 2038 0 91 91 7085 6994

48 2039 0 91 91 7085 6994

49 2040 0 91 91 7085 6994

50 2041 0 91 91 7085 6994
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Table 1.5.3 = Cumulative .Cost Benefit Strcamy - Cengkareng West' Urban Drainage

BNFT=Benefits; COST~Costs: CSFL=Cash Flow (=BNFT-COST)
CM BNFT=Cumulative Beneflts' CM CDST~Cumulative Costs; CM CSFL=Cumulative
" Cash Flow: . S .

(Unit: Rp Million)

e PR R T T A B D CH N Ml B R R s R ok A D b D o A o e S T ot et e A A ot M B ot L R o R AL s Bl e LT Ak e A d W S SR M B B T e P o e e ek e A R

NO. YEAR cosT BNFT CSFL CHM COST CM BNFT CM CSFL
1 1992 1,988 H -1,988 1,988 0 ~1,588

2 1393 3,215 0 -3,215 " 5,203 0 ~5,203

3 1994 6,031 1,364 -4,667 11,234 1,364 ~9,870

4 1995 .- 7,463 2,475 ~4,988 18,697 3,839 -14,858

5 1996 4,895 . . 3,379 ~1,516 ° 23,592 7,218 . -16,374

6 - 1897 ° 91 3,644 3,553 23,683 10,862 - -12,821

7 1998 - - ‘91 3,908 3,818 23,774 14,771 -9,003

8 1999 91 o 4,174 4,083 23,865 18,945 ~4,920

9 2000 . - 81 4,438 4,347 . 23,956 23,383 -573
10 2001 91 4,703 4,612 24,047 28,086 . 4,039
11 2002 . 91 4,968 4,877 24,128 33,053 8,915
12 2003 9% 5,232 5,141 24,229 38,285 14,057
13 2004 - 91 . 5,497 5,406 24,320 43,782 18,462
14 2005 91 5,762 5,671 24,411 49,544 25,133
15 2006 91 6,026 5,935 24,502 55,570 31,068
16 2007 . 91 6,291 6,200 24,593 61,861 37,268
17 2008 - 91 6,556 6,465 24,684 68,417 43,733
18 2009 9 . 6,820 6,729 24,7175 75,237 50,462
19 2010 91 7,085 6,994 24,866 82,322 . 57,456
20 2011 - . 91 7,085 6,994 24,957 89,407 64,450
21 2012 91 7,085 6,994 25,048 56,492 71,444
22 2013 91 7,085 6,994 25,139 103,577 78,438
.23 2014 91 . 7,085 6,994 25,230 110,662 85,432
.24 2015 91 7,085 6,994 25,321 117,747 - 952,426
25 2016 91 . 7,085 6,994 25,412 124,832 99,420
26 2017 - 91 - 7,085 6,994 25,503 131,917 106,414
27 2018 91 7,085 6,994 25,594 139,002 113,408
28 2019 . 91 . 7,085 6,954 25,685 146,087 120,402
29 2020 -91 ~* 7,085 6,994 25,776 153,172 127,396
36 2021 - 91 - 7,085 6,994 25,867 160,257 134,390
31 2022 21 7,085 6,994 25,958 167,342 141,384
32 2023 “81. - 7,085 6,994 26,0489 174,427 148,378

- 33 2024 .91 7,085 6,994 26,140 1B:,512 155,372
- 34 2025 . 91 7,085 6,994 26,231 188,597 162,366
.35 - 2026 - ~81 7,085 6,994 26,322 195,682 169,360
. 36 2027 . 91 - 7,085 6,954 26,413 202,767 176,354
37 2028 . 91y~ 7,085 6,994 26,504 209,852 183,348

T 38 2029 91 7,085 6,994 26,595 216,937 190,342
.39 2030 921 - 7,085 6,994 26,686 224,022 197,336
40 2031 91 . 7,085 6,994 26,777 231,107 204,330
41 2032 .91y . 7,085 6,994 26,868 238,192 211,324
42 2033 9r - 7,085 6,994 26,959 245,277 218,318

© 43 2034 .91 7,085 6,994 27,050 252,362 225,312
. A4 2035 .. 91 - T,088 6,994 27,141 259,447 232,306
45 2036 91 7,085 6,994 27,232 266,532 239,300
46 2037. .. 81, 7,085 6,994 27,323 273,617 246,294
47 2038 . 91 . 7,085 6,994 27,414 280,702 253,288
48 2035 . 91 : 7,085 6,994 27,505 287,787. 260,282
L. 48 2040 ‘91 7,085 6,994 27,596 294,872 267,276
- 50 2041. 81 -+ 17,085 6,994 27,687 301,857 274,270
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Table 1.54 - Cumulative Cost Benefit Streams at Discount Rate of 10%
- Cengkareng West Urban Drainage

BNFT=Benefits; CO$T=Costs: CSFL=Cash Flow (=BNFT-COST)
CM BNFT= Cumulatlve Benefits; CM COST=Cumulative Costs; CM CSFL=Cumulative
Cash Flow

(Unit: Rp Million)

S 00 W TS G AR W R B R do e e Bk b o G BB e e o e e ek Bk G By e e ek B A R R PR dem e AL U el B BT R e o s Sk s Sl S BCR Byin e o UG U R FEN S e ik S S s B B e WY g

NO. ' YEAR  COST BNFT CSFL CM COST CM BNFT CM CSFL
11992 1,807 0 ~1,807 1,807 0 ~1,807
2 1993 2,657 0 -2,657 4,464 ) ~4,464
3 1994 4,531 1,025 -3,506 8,995 1,025 . =7,970
4 1995 5,098 1,690 -3,407 14,093 2,715  -11,378
5 1996 3,039 2,098 ~941 17,132 4,813 -12,319
6 1997 51 - 2,057 2,006 17,183 6,870 -10,313
7 1998 47 2,006 1,959 17,230 8,876 -8,354
8 1999 42 1,947 1,905 17,273 10,823 -6,449
9 2000 39 1,882 1,844 17,311 12,705 -4,606

10 2001 35 1,813 1,778 17,346 14,519 -2,828

11 2002 32 1,741 1,709 17,378 16,260 . -1,118

12 2003 29 1,667 1,638 17,407 17,927 520

13 2004 _ 26 1,592 1,566 17,434 19,519 2,086

14 2005 24 - 1,517 1,493 17,457 21,036 ‘3,579

15 2006 22 1,443 1,421 17,479 22,479 5,000

16 2007 20 1,369 1,349 17,499 23,848 6,349

17 2008 18 1,297 1,279 17,517 25,145 7,628

18 2009 16 1,227 1,210 17,533 26,372 8,838

19 2010 15 1,158 1,144 17,548 27,530 9,982

20 2011 14 1,053 1,040 17,562 28,583 11,021

21 2012 12 957 945 17,574 29,541 11,967

22 2013 11 870 859 17,585 30,411 12,826

23 2014 10 791 781 17,595 31,202 13,607

24 2015 9 719 710 17,605 31,922 14,317

25 2016 8 654 646 17,613 32,576 14,962

26 2017 8 594 587 17,621 33,170 15,549

27 2018 Vi 540 533 © 17,628 33,710 16,083

28 2019 6 491 485 17,634 34,202 16,568

29 2020 6 447 441 17,640 34,648 17,009

30 2021 5 406 401 17,645 35,054 17,409

31 2022 5 369 364 17,650 35,424 17,774

32 2023 4 336 331 17,654 35,759 18,105

33 2024 4 305 301 17,658 36,064 18,406

34 2025 4 277 274 17,662 36,341 18,680

35 2026 3 252 249 17,665 36,594 18,929

36 2027 3 229 226 17,668 36,823 19,155

37 2028 3 208 206 17,670 37,031 © 19,361

38 2029 2 189 187 17,673 37,221 19,548

39 2030 2 172 170 17,675 37,393 19,718

40 2031 2 157 155 17,677 37,549 19,872

41 2032 2 142 140 17,679 37,692 20,013

42 2033 2 129 128 17,681 37,821 20,141

43 2034 2 118 116 17,682 37,939 20,257

44 2035 1 107 106 17,663 38,046 20,362

45 2036 1 97 96 17,685 38,143 20,458

46 2037 1 88 87 17,686 38,231 20,545

47 2038 1 80 79 17,687 38,311 20,625

48 2039 1 73 72 17,688 38,384 20,697

49 2040 1 66 - 66 17,689 38,451 20,762

50 2041 1

60 60 17,689 38,511 20,822
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Table 1.5.5  Computation of NPV and B/C - Cengkareng West Urban Drainage

(Unit of NPV: Rp Million)

S ik e AE BAR Ak D et B D Bk BT ATD Gk Sk Ak Sk ek ek ek ek okl A S A A30 A ik A BE AP S et ke i ) R SR

o Ak At ok A ek ATH s RS AEE M W B AR AT St SOA S et S Ak A5 Ul i Bk BT LA SN GmA o Sy M v st L ke e A LAl Gk Sy A

R R v b ek B ek ok ik S B A OB 53 DD a3 R GMEN Ao G T IS A NS A FRS S ey S et el e .

Table 1.5.6 Computation of EIRR - Cengkareng West Urban Drainage

DF=Discount Factor; CM BNFT=Cumulative Benefit;
CM COST=Cumulative Cost; NPV=Net Present Value;
B/C=Benefit Cost Ratio

(Unit: Rp Million)

e e ok ol ok o A M ks G ik o ML it A o el B s WA U A A SOB. RS M A S S S S SN N B BAS AN L DU S SNS S T S W ——

DT CM COST CM BNFT NPV B/C
0 27,686 301,957 274,271 10.91
1 25,927 228,419 202,492 8.81
2 24,481 176,076 151,595 7.19
3 23,257 138,211 114,954 5.94
4 22,197 110,371 88,174 4,97
5 21,261 89,572 68,311 4,21
6 20,420 73,787 . 53,367 3.61
7 19,655 61,623 41,968 3.14
8 18,951 52,112 33,161 2.75
9 19,298 44,570 26,272 2.44

10 17,689 38,511 20,822 2.18
11 17,117 33,582 16,465 1.96
12 16,578 29,527 12,949 1.78
13 16,069 26,155 10,086 1.63
14 15,585 23,324 7,739 1.50
15 15,126 20,924 5,798 1.38
16 14,689 18,874 4,185 1.28
17 14,272 17,109 2,837 1.20
18 13,874 15,578 1,704 1.12
19 13,493 14,242 749 1.06
20 13,128 13,070 -58 1.00
EIRR= 20.0
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’I‘ab.lc 1.5.7 Environnicn.tal Impacts'

I. I, - III.
Environmental Component  Pre-const. Stage Const. Stage Operation Stage

{Land ' Acquisition} {Const, Works) (O&M Works)

(1) Economic Condition o (+) (+)
(2) Education

(3) Income (+)

(4) Health - (+)
(5) Perception

(6) S.an'it'ary Condition o o S . (+)
(7) Traffic Condition (-} (+)
(8) Esthetic' Condition : : (+)
(9) Soil Stability

(10) Land Use (-) - (+)
(11) River Water -y

(12) Groundwater
(13) Water Use

(14) Road (-)
(15) Fauna & Flora - ' |
(16) Odour

(17) Noise (-)
(18) Vibration (-)
(19) Dust (-)
(20) Foam
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SEPAK RIVER IMPROVEMENT

Chapter 1 PROJECT AREA

1.1

1.2

General

The Sepak River covers a drainage arca of 43.4 km? at its downstream end
where it joins the Cengkareng Floodway (See Fig. 2.1.1). The river system is
composed of the main Sepak River, and the tributaries of Kembangan, Kreo

and Ulujami.

The Sepak River basin is undergoing a rapid urbanization. The population
of the basin will increase from 0.466 million in 1988 to 1.109 million in
2010.

The urban land area including residential, commercial & institutional and
industrial uses is expected to increase from 3,227 ha or 74 % of the total area
in 1990 to 3,915 ha or 90 % in 2005, ‘'The existing and future land usc

patterns of the basin are as follows.

Land Use Existing Future
Residential Area 3,194 ha 2,996 ha
Commercial & Institutional Area 21 881
Industrial Area 12 37
_Green Area 1,113 426
Total 4,340 4,340

Existing Drainage System

Most of the Sepak River reaches have already becn improved.
Improvement of ihe lowermost rcaches with a total length of 3.3 km is on-
going. The D/D was completed by JFCP with financial assistance from OECF

in 1987. The project includes the following major construction works.
- Channel improvement including excavation,

embankment and ba_nk protection : 3.3 km

- Construction of bridge : 2 places
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- Construction of drainage culvert : ;.- 2 places

While, 1.0 km of the Kreo River, 0.5 km of the Sepak River and 0.6 km of the

Kembangan River still remain unimproved.

Location of the on-going and unimproved river secctions arc shown in

Fig. 2.1.1.
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Chapter 2 FLOOD AND FLOOD DAMAGES

2.1

2.2,

Flood Conditions

There exists two (2) inundation areas., The total potential inundation area
adds up 51.5 ha, while a total arca of 42.9ha is habitually mundated The
depth and duration of inundation in time of potential floods work out to 19
to 49 cm and 13 to 22 hours, respectively. Whercas the depth and duration
of habitual inundation are 5 to 11em and one (1) hour, respectively (Refer
to Fig. 2.2.1). | |

Flood Damages

‘The number of property by type and by. inundation éreas for 1988 and 2010

is shown in Table 2.2.1. The figures for 2010 were estimated based on the
land use plan and economic forecast. Also, the number of vchicies by type
and by inundation arca for the said two years is presented in Table 2.2.2,

The figures for 2010 are projecled based on economic forecast.

As Table 2.2.3 shows average annual flood damages in terms of direct
damages to properties amount to Rp. 93.6 million as of 1988. Likewise,
income losses due to shop closurec and damages to traffic amount to Rp. 0.3
million and Rp. 5.2 million, respectively. In the target ycar of 2010, direct
damages to properties would reach .Rp. 859.2 million, Similarly, income
losses and traffic ‘damages would grow to Rp. 1.8 million and Rp. 18.8
million, respectively. It is to be noted that flood damages are projected to
multiply by three (3) to nine (9) times from 1938 to 2010, depending on the
type of property.

As shown in Table 2.2.3 average annual flood damages add ilp to Rp. 119

million in 1988, which would multiply by 8.9 times to Rp. 1,056 miilion in

201G if no wurban dfainage projects were implemented.
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Table 2.2.1 Estimatcd Number of Properties in Inundation Areas
- Scpak River Improvement -
Inundation House Shop Factory
Area No.
1 Year 1988
i 186 5
2 258 6 0
Total 444 11
2 Year 2010
1 609 I3
2 1,086 16
Total 1,695 21 0
Sources : Statistik Wilayah 1988 and JICA
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Table 2.2.2

- Sepak River Improvement -

Estimated Number of Vehicles on Road by Type by Inundation Area

Inundation Passanger Bus | Truck Motor Total
Area No. Car Cycle

1 Year 1988
1 98 33 42 187 360
2 199 68 86 382 734
Total 297 101 128 569 1,094

2 Year 2010
1 290 139 155 589 1,174
2 591 284 316 1,202 2,394
Total 881 424 471 1,791 3,568

Sources Statistik Wilayah 1988 and JiCA
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Table 2.2.3

Summary of Estimated Average Annuval Flood Damages

("Without Project” Case) - Sepak River Improvement

.(Uni[ : Rp.)
Item 1988 2010
1 Direct Damages to Properly
1) House 86,388,000 820,225,000
2) Shop 4,837,000 27,464,000
3) Factory 0 0
4) Other Specified Property L/ 2,375,000 11,507,000
Sub-Total 93,600,000 859,196,000
2. Indirect Damages
1) Income Losses due to Shop Closure
(1} Shop 295,000 1,718,000
{(Z2) Factory 0 0
(3) Other Specified Property 2/ 20,000 98,000
Sub-Total 315.000 1,816,000
2) Traffic Damages
(1) Time Cost 1,552,000 5,553,000
(2) Incremental VOC 3,610,000 13,208,000
Sub-Total 5,162,000 18,761,000
Total (1.+2.) 99,077,000 879,773,000

.3. Damages to Other Unspecified.

(1. +2)x20 %

Grand Total (1.42.43.)

Property

19,815,000

118,892,000

Including Infrastructure

175,955,000

1,055,728,000

Noie :

1/: Hotel, Restaurant, Hospital, Offlice, School, (Primary, Junior General

Hight & High) and Religious Facilities (Mosque, Church & Temple)

2/: Hotel, Restaurant and Hospilal

Damages 'to other

Source:

JICA
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Chapter 3  PROPOSED RIVER IMPROVEMENT

3.1

3.2

3.3

Objeciive River Section

The threce (3) unimproved river sections mentioned in the previous Section
1.2 will be improved to meet increasing flood peaks duc to the land

development. For their location, ref. Fig. 2.1.1.
Design Flood Discharge

Design flood frequency is determined to be 10-year for the Kreo River, 10-
year for the Sepak River and S5-year for the Kembangan River based on the
guidelines established by the Government of Indonesia (Refer to II-1

Cengkareng West Urban Drainage, Scction 3.1).

The design flood discharge of the objective three (3) river sections are
estimated based on the calculation method described in 1I-1 Cengkareng

West Urban Drainage, Scction 3.1. The results are summarized below.

Ttem Kreo Scpak Kembangan
River River River
Catchment Area (km?2) - 7.8 17.8 2.4
Design _Frequency (year) . 10 10 5
Design_ Rainfall _Intensity (mm/hr) 33 | 31 48
Runoff Coefficient ' 0.521 0.488 0.625
Design Discharge (m3/s) 35 70 20
Specific _Design  Discharge (m3/s/km2) 4.5 3.9 8.3

Proposed River Profile and Cross Section

The river profiles of the objective three (3) river sections are determincd
to smoothly conneci with the respective upstream and downstrcam sections
which are completed or on-going. The proposed river bed slope of the

three (3) river sections are shown below.
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3.4

River -  Length (km) » | Slope

Kreo River 1.0 17540
Sepak River 0.5 . : - 14667
Kembangan River 0.6 1/540

The river banks of the whole objeclive river sections are protected by
revetment of wet masonry type. Inspection road with side ditch is provided
'along the river bank. The main dimcnsions of the proposed river cross

section are summarized below.

Botiom
" River Length | ‘wigth {Top Widin| -DoPLh
(m) (m)
. Kreo River - 1,000 . 1.20 10,10 2.90
Sepak River : 500 10.60 13.50 2.90
Kembangan River 600 1070 ) 0 12.00 1.30

The pr(;posed:profiles and Vircr.olss sectio_ns of the three (3) Fivers are shown
in Fig. 2.3.1  - Fig. 233 The .proposcd Cross scction'_s of bank pfotcciion,
insPéction road and side ditch of the '[thrce (3) rivers are shown in
Fig. 2.3.4. '

Proposed Construction Works and Land Acquisition
Major construction works of the proposed river improvement plan are

channel excavation, embankment, revetment works, inspcction road pave-

ment and side drain works. Those are summarized below.

- Channel excavation T 33,000 m3
- Embankment : 8,000 m3
- Revetment  works " o 4,200 m, 1'4,5(}0 m?
- Inspection road pavement 2,100 m, 6,300 m?
o Side drain works .' : 47200 m

The required land acquisition is 1.7ha of ‘green area,

The break-down of the construction works and land acquisition by river is
shown in Table 2.3.1.

1-108



390
390

< o o e}
2 &
g @ g 3
= =
£ -y
°
5 m
el
.
]
3
T o [ —
S
£ 3
* R
" =4 o
5 o o
L) ")
193 |[iow|ji6% |beoslkozi]|os [pooilf o2
\ 21 v l|zs Blieos s e fvollos [os6 || 61
L
\ Laulies v |E2c|ioesz|ranllos leos || 81 3
ks Bl[eee|leas|pae|oss| os joss §j 21
\’ ben|[vzoilsssiboct [rees)|os |oos (| 91
P ke ailorslerslesse|pesatos |oac || s
lazw||oop|ee s jese |musiios [loos | ¥
1l
o lors|{os 2)ez s ||iger oss |1 €1
]
- P o thosflesuflers jjssee|pea)jos fpos i 21
LT o
o — | ||ssi||ere|pos|psea|Eero|fos [pss ]y
N wl
p-t z .
bd 652 ||s32i66 v liccas o] 05 |pos || ot
\ o —{ tezefiose]eaveivnlpeesfos fosv || &
A
&l .
\ St o iz {[os ¢[oe v[rzos |pEos|| 0§ [Por ([ @
l - -
- o 1 jhezfhiez|hev|pess|povs| s |oss || £
Z o
— |esz|feri|zov|eus|esshos wot | 2 o
w5 L]
v [z zs vfjpvisfporsiios flosz|| =
1 '
—] Heer|lerefee <l os [looz|[ v M2y
sz |[vor|frev|loeealpzavfios fosy || ©
——4 G ||sealiszvleizaliver || oS (o z
\ ko 2i[agafisre|[veroliseef| os floe |{ ¢
Ee3|isrs|por glkssel| o || o |§ © o o i~
& 8 of 1.
] g o g o
+ z = =z o
| { | J
e
EfEREf ] E|| E) E
£ o
2 3 1] Y|
H i ol
3 i a ut|) e
. ] @ o|| L[| 4 zlw = -
* Ed - b w [
T o8l .- L gl w =] 3 2
s E o o Zll T e =
_::O » 8| & % M ? f=3 E
ol = E ghE(Z1&1¢2 o =]
[¢] T o a || ¢ o
L) S+ |
T HHz=k : :
TR | B &fpesse
) a o Lol 2] Lo

FIG 2.3.1 | PROFILE AND CROSS SECTION OF PROPOSED KREO RIVER

THE STUDY ON URBAN BRAINAGE AND WASTE WATER DISPGSAL PROJECT IN THE CITY OF JAKARTA

i-109 AJJH@[—“A\D 1991



ol
o @
= 5 \\
\
0.',
o -— o
™ g s} s
o] ; o) L) -
=z b =z ©
o o
@ a
@ vi
E o a — [
(5]
-
p f -
E i
&«
zg
3 =
= w
508
0% flogy [[ogd ||wiow |ltast 1) 05 cos|{1 £
ere[eaeites [juselzi [l o ||osv]|oc
cew|leve]sr v [pore|mon || 05 jloorils2
ez |lgos||act | |z || 05 Jfosef{az
oz'v |loow [joen |reoralbee || os Jjooc|{ ez
evelmen||ezi fpaze]lnonl| as || o5z 22
soplisee|ls i1 |RobZ|REII os oo s - .
96°F [i8LE{{ 80 ||{ge2fRaE0]| OGS osi|l #2 (=] fel
& @
™ )
OBTEOLE||0D 1f|1£E2|S [+14 oo1lige
so-¢fieoe|| eeollselsan]| os{} o5 || 22 - |
Lo
seellssx)| serolgese)fesm]| o {jo |{12 : f
o
(=)
L N | WO I | |
AEHEB BB = o
- - || = - || - - — o g o o~ -2 .,',
E - Q i - e a 5
o - i z - =z -
o o w .
W all 4
& + g o w w «
x > i i . ES | I
P 1 ! 20 EHZN wll 5 2
e = B vl LHE |l & 90 3 2
~0 o8l e a - o= i o S =
o] = sl =l 2|20 20 EH &
P ellzishzlel a1 2 2
=3 o (s} ES - o o =4
sy = | & 5 ansd| & — -
o H IV
o= 0l n9ISA LL@: :
o O
@ &
o i
Y L.

FIG. 2.3.2 | PROFILE AND CROSS SECTION OF SEPAK RIVER

THE STUDY ON URBAN DRAINAGE AND WASTE WATER DISPOSAL PROJECT IN-THE CITY OF JAKARTA

1-110 ' J”@ﬁr\”’ 1991




390

o 3 «
g u a
= =
]
5 3
@ @
53 . R P e
£E
LI <)
3 o
w oo L :;
3 [ 2]
w az¢ilnacilagr lhagzllcozll os Hloosll 21
w .
b Mersllez|| o |posz|irzafjos |[ossf] 1o
L]
O so¢|lesz||ess |peez]per 2| o §{ oo} O
&l
Ll sez||eezl|asn |porzfiozz]||os [fost]| &
e -2][soe || 651 |[oosz|prze]| o5 || 0or)i 8
- |loazjjose || os jfiscz{pocz(|o% (411 L
122|psedlevafpacziere|| os Relalf 9
1oz|fival| 151 pesz[Ree |} o5 || os2f| s
25zljzrefjze [peszibea it o5 oozl ¥
tezilezz [ €1 nl@IsT| sl ot [+ £
]
rezi|vi-2f] vo1{jezveibesi|| oS [4]e]} z
vezf|vaz]| vealjiganfizin | os as 1] q
. oy
S Z}|E67] |} SBO|EFSIPHSED|| @ Le] Q P
g
o -
G
I I | I o7
elleffsllefiep el e
E
3 ..
g ) o all
3 g « u o ll w © o g ¢ B
> o~ = w - w Lk o - . S
< T i @ o | IS Z o o o
] I 3 el s § = =4
5E 2 sfl fEfels]ahs)z
50 G8 & ~ alls &8l 2 zll 2 .
co ©F shz(2lleollZEkZEL ST S
0 © celizllcllz|2«ffof =
a oy g - L] 5|k &
£ TANNTHD % 2 | sonvisall
r NA53Q
b o o b e / /
o
a a
o vi
.

FIG. 2.3.3 PROFILE AND CROSS SECTION OF KEMBANGAN RIVER

THE STUDY ON URBAN DHAINAGE AND WASTE WATER DISPOSAL PROJECT IN THE CITY OF JAKARTA

I-111 :J)H@Er*\ ALD 1991



Kreo river

050 140 - 3.00 1,00, W=10,0m 100 1.00 140
r 1 ] T 1 I 1
Side ditch Inspection Road Free Beard :(Q.20m

N \ d
T/

Sepak river

L 3.00 100 W=13.50m 1L.OO .00 1.40

Side ditch Inspection Road Free Board :0.20m
!

—wmT N\

iKembangan river

40 300 10O W= 12.00m 1.00 L.OO_1 40
i l M T I

Side ditch - Inspection Road Free Board : 0. 20m
! HW. L

RIS,

FIG CROSS SECTION OF BANK PROTEGTION, INSPECTION ROAD
- 2.3.4 | AND SIDE DITCH

THE STUDY ON URBAN DRAINAGE AND WASTE WATER DISPOSAL PROJECT IN THE CITY OF JRKARTA

I1-112 | :JJ”@[R,\D 1991




Chapter 4 COST ESTIMATE

The project costs werc estimated in the same manner as II-1, Cengkareng West

Urban Drainage, Chapter 4.

The total project cost amounis to Rp. 4,835 million at July, 1990 prices as given

below.

ftem Cost
1. Birect Construction 2,976
II. Land Acquisition i,200
I1f. Engineering Service: 1 x 10% 298
1V, Administration; (I + I) x 1.5% 63
V. Physical Contingency: 1 x 10% 208

Total 4,835

Its break-down by construction work is shown in Table 2.4.1.

The break-down of the direct construction and land acquisition costs by river is

shown in Table 2.4.2.

I-113



Table 2.4.1  Break-down of Project Cost
itcm Cost (million Rp.)
Direct Cosntruction 2,976
Channel Excavation 120
Embankment 35
Revetment 1,292
Maintenance Road | 97
Side Drain 1,432
Land Acquisition 1,200
Engincering Service © 298
Administration 63
Physical Conlingency 208
Total 4,835

Table 2.4.2 (1) Direct Construction and Land Acquisition Cost for Kreo River
{tem Unitﬁ_ Urzillzp(?‘())sl Quantity (milii((:)(l)lsl Rp.)
Direct Construction Cost
Channel Excavation (m3) 3,608 14,000 51
Embankment (m3) 4,436 5,000 22
Revetment (m) 2,000
(m?2) 89,332 7,800 697
Mainienance Road (m) 1,000
(m?) 15,402 3,000 46
Side Drain (m) 341,013 2,000 682
Total 1,498
Land Acquisition Cost '
Land _Acquisition (m?) 70,560 8,000 565
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Table 2.4.2 (2) Direct Construction and Land Acquisition Cost for Scpak River

Tiem Unit Ufzi[l{p(?;m Quantity (millico(n)mm Rp.)

Direct Construction Cost

Channel Excavation (m.3) 3,608 5,000 18

Embankment (m3) 4,436 2,000

Revetment (m) 1,000

_ (m?) 89,332 3,900 348

Maintenance Road (m) 500

_ ' _ (m?) 15,402 1,500 23

Side Drain (m) 341,013 1,000 341

Total 739
Land Acquisition Cost

Land Acquisition (m?2) 70,560 4,000 282

Table 2.4.2 (3) Dircct Construction and Land Acquisition Cost
for Kembangan River

Tiem Unit UIE:;pC.;)SI Quantity (milli(f)?lm Rp.)
Direct Construction -Cost
Channel Excavation (m3) 3,608 14,000 51
Embankment (m?) 4,436 1,000 4
Revetment {(m) 1,200
(m2) 89,332 2,760 247
Maintcnance Road (m) 600
(m2) 15,402 1,800 28
Side Drain (m) 341,013 1,200 409
Total | 739
Land Acquisition Coslt
Land Acquisition (m?2) 70,560 5,000 353
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I-3 BOJONG DRAINAGE IMPROVEMENT

Chapter 1 PROJECT AREA

1.1 Generai
The Project Area  covers the whole Bojong housing arca of 40.0 ha with a
total population of 5,589. It is located in the low-lying area encompassed by
J1. Raya Kamal to the west, Angke River to the south, Cengkareng Floadway
to the cast and Mookervart River to the north.
Location of the Project Area is shown in Fig. 3.1.1L.

1.2 Existing Drainage System

Storm water of the Bojong housing area is drained by pump station of

0.9 m3/s capacity with a retarding basin of 29,000 m3 storage capacity into

a tributary of ‘the Mookervard River.

The main features of the drainage sysiem are shown below.

(1)

(2)

(3)

Drainage Area : 400 ha
Pump Station

Receiving  River Tributary of Mookervart River
H.W.L. of Receiving River : P.B.M.+3.40m
Pump: ¢254 mmx0.15 m3/sx47 HPx3 units (Electric Driving)

$254 mmx0.15 m3/sx47 HPx3 units (Diesel Engine Driving)

design head : 12 m

Retarding Basin

Surface Area . 14,500 m?
Effective 'Storagc Capacity : 29,000 m3
HWL : PBM.+156 m
N.W.L : PBM.-044 m
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Spillway Elevalion ' - PBM.A4L56 m
Structure : Earth Embankment

(4)  Drainage Channel

Open Diich : 4,250 m long
Pipe : 290 m long

The capacity of the existing system is insufficient, - The existing drainage
system was designed to meet floods of the original housing development
arca of 31.0 ha. However, the area has been further developed by 9.0 ha

thereafter (See Fig. 3.1.2).

Layout of the cxisting drainage channel networks, pump station and
retarding basin arc shown in Fig. 3.1.3, Fig. 3.1.4 and Fig. 3.1.5 respectively.
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Chapter 2 FLOOD AND FLOOD DAMAGES

2,

2.

1

2

Flood Conditions

There exist seven (7)-potcmial inundation areas, of which three (3) are
habitually inundated. The total hectarcage of the potential inundation

areas sums up to 13.8 ha, of which 3.7 ha is subject to habitual inundation.

The depth of inundation in the potential inundation areas ranges from 50

cm to 75 cm’ while the duration of inundation falls between 4 days and 5
days. Inundation depth and duration in the habitual inundation arcas arc

15 to 30 c¢cm and 1.5 to 3 hours, respectively. (Refer to Fig. 3.2.1 and 3.2.2).
Flood Damages

The number of property by type and by inundation arca for 1988 and 2010
is shown in Table 3.2.1. The figures for 2010 were estimated based on the
land use plan and cconomic forecast,  Also, the number of vehicles by type
and by inundation area for the said two (2} years is presented ‘in Table

3.2.2.  The figures for 2010 are projected based on economic forecast

As Table 3.2.3 shows, average annual flood damages in terms of direct
damages to properties amouni to Rp. 176 million as of 1988. Likewise,
income losses duc to shop closurc and damages to traffic amount to Rp. 0.3
million and Rp. 7 million, respectively. In the targei year of 2010, direct
damages to properties would reach Rp. 877 million. Similarly, income losses
alid_t_raffic' damages would grow to Rp. 47 million and Rp. 26 million,
respectively. It is to be noted that flood damages are projccled' to mpltiply
by thréc (3) te 142 times from 1988 to 2010 depending on the type of
propeny.. ‘

As shown in Table 3.2.4, average annual flood damages add up to Rp. 224

million in 1988, which would multiply by 5.4 times to Rp. 1,208 million in

2010 if no urban drainage projects were implemented.
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Table 3.2.1 Estimated Number of Propertics in Inundation Areas
- Bojong Drainage Improvement -

Inundation House Shop Factory
Arca No.
1 Year 1988
1 347 0 i
2 243 0 1
3 243 0 1
4 660 0 2
5 174 0 0
[ 208 0 1
7 521 0O 1
Total 2,396 0 7
2 Year 2010
1 603 19 _ 10
2 422 13 7
3 422 i3 7
4 1,145 36 18
5 301 9 5
6 362 11 0
7 904 28 15
Total 4,160 131 67

Sources : Statistik Wilayah 1988 and JICA
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Table 3.2,2 Estimaied Numbcr of Vehicle on Road by Type and by Inundation Area
- Bojong Drainage Improvement -

Motor

Inundation Passenger Bus Truck Total
Area No. Car - Cycle
i Year 1988
1 60 20 26 115 220
2 42 14 18 80 154
3 42 14 18 80 154
4 113 39 49 218 418
5 30 10 13 57 110
6 36 12 15 69 132
7 89 30 39 172 330
Total 412 140 178 790 1,519
2 Year 2010
1 177 a5 95 360 718
2 124 60 66 252 502
3 124 60 66 252 502
4 337 162 180 685 1,364
5 89 43 47 180 359
6 106 51 57 216 431
7 266 128 142 541 1,077
Total 1,224 589 654 2,486 4,953

Sources : Statistik Wilayah 1988 and JICA
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Table 3.2.3

Ayeragc Annual Flood Damages by Inund_ation Arca
- Bojong Drainage Improvement -

(Unit : Rp.)
Inundation Direct Damages Income Losses Damages
Arca No. to Propertics due to to Traffic
Shop Closure **
i Year 1988

1 0 331,000 1,039,000

2 0 0 727,000

3 : 0 0 727,000

4 35,048,000 0 1,973,000

5 2,073,000 0 519,000

] 40,980,000 0 623,000

7 98,247,000 0 1,558,000

Total 176,348,000 331,000 7,167,000

2 Year 2010

1 0 4,312,000 3,775,000

2 0 2,903,000 2,642,000

3 0 3,018,000 2,642,000

4 167,147,000 11,634,000 7,172,000

5 10,698,000 2,790,000 1,887,000

] 205,731,000 6,506,000 2,265,000

7 493,332,000 15,932,000 5,662,000

Total 876,908,000 47,096,000 26,047,000

Notes : * Related Properties :
* * Related Properties

Source : JICA
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Table 3.2.4

Summary of Estimated Average Annual Flood Damages:

{("Without Project" Casc) - Bojong Drainage Improvement

(Unit : Rp.)
Ttem 1988 2010
1 Dircet Damages. to Property
1) Housc 173,210,000 747,316,000
2) Shop 0 47,581,000
3) TFaclory 3,138,000 82,011,000
4) Other Specificd Property L/ 1,541,000 54,312,000
Sub-Total 177,889,000 931,220,000
2. Indircct Damages
1)  Income Losscs duc to Shop Closure
(1) Shop 0 3,114,000
{2) Factory 1,683,000 43,982,000
(3) Other Specified Property 2 113,000 2,694,000
Sub-Total 1,796,000 49,790,000
2)  Traffic Damages
(1) Time Cost 2,155,000 7,710,000
(2) Incremental VOC 5,012,000 18,336,000
Sub-Total 7,167,000 26,046,000
Totat {1.+2.) 186,852,000 1,007,056,000

3.  Damages to Other Unspecified Property Including Infrastructure
. +2)x20 % 37,370,000 201,411,000
Grand Total (1.42.43.) 224,222,000 1,208,467,000

Note : 1/: Hotel, Restaurant, Hospital, Office, School, (Primary, Junior General
Hight & High) and Religious Facilitics (Mosque, Church & Temple)

2/: Hotcl, Restaurant and Hospital

estimated based on the ratios
of other specified

Damages to other specified properly were
between the number of shops/factories and that

property.

Source: JICA
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Chapter

3.1

3.1.1

3

DRAINAGE TMPROVEMENT PLAN

Assessment of Existing Drainage Capacity

The existing flood problems are considered to be due to either one or bolh

of the following causes.

(1)

Insufficient draindge capacity of the pump station

(2) Insufficient [low capacit.y of the drainage channel

The existing capacity of the pump station and drainage channel arc

agsessed to identify the cause of the existing flood problems,

Pump Station

(1)

(2)

Design Flood Hydrograph

The existing pump station drains an arca of 40 ha, Hence, dcsign
flood frequency of two (2) years is applied in this assessment study

(Refer to II-1, Cengkareng West Urban Drainage, Chapter 3).

The design flood hydrograph was estimated by the Unit Hydrograph
Method based on the design point rainfall mass curve proposed in
the 1973 Master Plan, The estimated design flood hydrograph with a

2-year return period is shown in Fig. 3.3.1.
Capacity of Retarding Basin

The storage capacity of 29,000 m3 between NNW.L (P.B.M - 0.44m) and
HW.IL (P.B.M + 1.56m) is available for regulation of the flood water.

The required capacity of the retarding basin is estimated to be

12.000 m3 based on the mass curve calculation shown in Fig, 3.3.2,
The existing retarding basin has sufficient capacity to meel the

design floods with a 2-ycar return period. Improvement of the

existing pump station is not required,

1-130



3.1.2 Drainage Channcl

3.

2

The design flood discharge with 2-ycar return period was cstimated by the
Rational Formula (Refer to 1I-1 Cchgkaréng West Urban Drainage, Chapter
3. In this calculation, rtun-off coefficient and .concentration time were

assumed as {=0.5 and Tc =21 minules respectively.

The flow capacity of the existing drainage channcl was estimated by the
Manning's Formula. Manning's roughness cocfficient was assumed as
n=0.014 for concrcle channacl.

The flow capacity of the existing channel is compared with s design flood
discharge as shown in Table 3.3.1. The existing flow capacity is. insufficient

for 12 channel sections with a total length of 1,850 m.

The existing flood problems are atiribuicd to insufficient {low capacity of

the ecxisting channel.  Improvement of the ‘existing channel is required.
Proposed Channel Improvement Plan

Twelve (12) channel scclions \;.'ilh an insufficient flow capacity and one (1)

rclated channel scction will be improved to mect the design [flood

discharge. The total channel improvement length is 1,995 m.  The main
features of the respective scclions of the proposed channcl arc shown in
Table 3.3.2. The profiles of proposed channcl are shown in Fig. 3.3.3. The

structurcs of proposed open channcl and pipes are shown in Fig. 3.3.4.
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Table 3.3.1 Existing Fiow Capacity of Drainage Channel
CS?S?:' Chsgnel Sha-pe. m Lg:galmi ) (;3:?:?:;?, EXnggga(;R;nne[ DiDsgﬁiagr; . Sg;g:g% of
) : {m 3/sac) {m* /sec) {m* /sec)

1 0‘2\(&5/0.56 145 322 0.16 0.41 025
2 olé\o_'f_sjo.sé pr 095 027 052 025
3 o 5\‘;_‘3}1.22 157 0.39 099 0.53 0
14 0.5\‘:_4“/1.2é 12 053 1.00 0.68 0
| 15 1.10\1-5011'19 20 0.06 213 068 0
16 o 5\1_14/1_25 130 0.51 2.50 0.74 0
17 0.5\1_"_’_‘}1_25 190 050 0.46 0.75 029
4 02 gf.’is/o.s 152 0.54 0.14 0.07 0
8 ° 4("\1_-_‘_‘}1;10 " 45 0.06 110 019 0
5 .0.46\1'—10/1'10 145 089 2.07 0.1 0
§ 0'40\1_'1(}1.10 120 0.88 ©1.46 0.11 0

9 o 2@0.50 110 0.45 0.06 0.20 o1
; 14 0 2@0_50 60 0.21 0.29 | 0.39 0,02
12 600 110 0.19 0.36 0.32 0
13 0600 180 2.07 0.31 0.52 021
7 o 0\110/”0 30 025 3.16 0.03 0
10 o.zwo'so 120 0.84 0.22 0.11 0
18 0av 025 152 0.64 0.08 0.08 0
19 o G\'jo/Lso 300 6.00 2,05 0.74 0
21 1_32{-‘3_2/1_24 145 0.78 1.89 1.19 0
If 23 02 2\";“_“/0_40 50 0.13 0.13 1.49 094
| o 3‘8'30/1.50 80 0.13 0.46 1.82 -1.38
20 o S{Jf‘rjvo_so 110 3.87 0.33 0.51 0.18
22 s g\‘ﬁ%.ﬂo 300 3.04 0.44 0.36 0
24 03 g&B’vo 300 3.45 0.28 0.41 0.13

26 o S\CE/ 15 75 0.27 153 0.04 o |
27 0.6\0—?/ 10 300 1.18 0.93 .14 0
= 0.9\_1;'“_:'/ 15 110 0.41 152 0.18 0
" 30 o g\lf/ 15 45 0.07 2.74 0.39 0
32 oo/ 15 120 077 598 064 0
29 0.77 300 1.85 0.21 0.22 0.01

033/ 0.66

i 31 oo 050 300 174 0.08 0.21 043

For Channel No., refer te Fig. 3.1.3.
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Table 3.3.2  Main Features of Proposed Channel

Decsign

Bottom

C}I;lz::?ee] Chlsg.ncl L(E_tr_\ng)th D.Ef:;l;lsr)gc (1S/i]00poe()) Top(rﬁw;dlh “éln?;h p(c:]p]);ll

1 145 0.41 2.0 0.50 0.50 1.00

I 2 45 0.52 2.0 0.50 0.50 1.00

17 190 0.75 0.3 1.44 0.50 1.25

9 110 0.20 4.0’ 0.50 0.50 0.50

1 11 60 0.31 4.0 0.50 0.50 0.50
13 180 0.52 3.0 0.7

23 50 1.49 2.0 1.32 1.00 1.24

25 60 1.82 2.0 132 1.00 1.24

111 20 110 0.51 4.0 0.65 0.50 0.60

24 300 0.41 3.9 0.79 0.40 0.50

21 145 1.19 2.0 1.32 1.00 1.24

v 29 300 0.22 0.5 0.77 0.77 0.68

31 300 0.21 0.5 0.77 0.77 0.68

For Channel No., refer 1o Fig. 3.1.3.
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Chapter 4  COST ESTIMATE

The project costs were cstimated in the same manner of II-1, Cengkareng West

Urban Drainage, Chapter 4.

The total project cost amounts o Rp. 549 million at July, 1990 prices as given

below.

(million Rp.)

Item Cost

I. Direct Construction 430

II. Land Acquisition 26
II1. Enginecering Scrvice: I x 10% 43
1V. Administration: (I + II) x 1.5% 7
V. Physical Contingency: 1 x 10% 43

Total 549

Break-down of the direct construction and larnd acquisition costs are shown in
Table 3.4.1.
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