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PREFACE

In response to a request from the Government of the Republic of Indonesia, the
Govemment of Japan decided to conduct the Study on Detailed Design for Urban Drainage
Project in the City of Jokarta and entrusted the study to the Japan Iaternational Coopération
Agency (JICA).

JICA sent to Indonesia a study team_he'aded by Mr. Shigeo Ohnuma, Nippon Koei Co.
Ltd., four times between Scptember 1996 and November 1997. :

The team held discussions with the officials concerned of the Government of Indonesia,
and conducted ficld surveys at the study area. After the team retumed to Japan, further

studics were made and the present report was prepared,

I hope that this report iwill contribute to the promotion of the project and to the
enhancement of fricndly relations between our (wo countrics.

I wish (0 express my sincere appreciation to the officials concemed of the Goveinnent

of the Republic of Indonesia for their close cooperation extended to the team.

December, 1997

Kimio Fujita

President

Japan Intemational Coopcration Agency
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_ December 1997
Mr. Kimio Fujita
President
Japan Intemmational Cooperation Agency

Dear Sir,
Letter of Transmittal

We are plcascd to submit herewith the Final Report on the Detailed Design for
Urban Dmmge Project in the City of Jakarta: This Report deals with the fonm:huon of the
dramage plan in the project arca including the Cengkareng west area and Memya area and
detailed design of the urban drainage works in the project area.

The Report consists of Design Reports and Tender Documents. The Design Report
comprises Execative Summary, Volume I: Main Report, Volume II: Supporting Repoits
and Volume 1II: Design Drawings. Main outputs of this stady are prescnled in the
Executive Summary. The Main Report states a suminary of the Supporling Reports and
presents the results of technical study including basic concepts for urban drainage project,
principles of design, design criteria, procedures of design, economic viability of the project,
project implementation program, and environmental impact assessment and social impact
management program. The Supporting Reports comprise four annexes and present details
of the design including design calculation for the drainage structures, work quantity
calculation, construction plan and schedule, cost estimate and breakdown of unit costs, and
det_ails of environmental impact assessment and social impact management program. The
Tender Documents consist of a series of intenational tender documents and tender
drawings.

We would like to express grateful acknowledgment to the personnel of your Agency,

- Advisory Committee, Ministry of Foreign Affairs, Ministry of Construction and Embassy

of Japan in Indonesia, and also to officials and individuals of the Government of Indonesia
for their assistance and advice extended 1o the Study Team. We sincerely hope that this
study would conltribute to the regional development of the Study Area.

Your sincerely,

ghigeo Ohntma E

Team 1 eader
The Detailed Design for Urban Drainage Project
in the City of Jakarta
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REPUBLIC OF INDONESIA

THE DETAILED DESIGN
FOR
URBAN DRAINAGE PROJECT
IN
THE CITY OF JAKARTA

SUMMARY

1. BASIC CONCEPT FOR DRAINAGE PLAN

1) Study Area: Cengkareng west area: 36.71 km?and Meruya area: 1,27 km’

2) Design Flood: 10-year flood for the Cengkareng west area and 5-year flood for the
Meruya area.

3) Target Year: 2010.

4) Drainage Method: Gravity flow

5} Category of Drainage Channel: Main drainage channel.

6) Special Consideration for Planning: Land subsidence and clean water management.

2. OUTLINE OF PROJECT

2.1 Features of Project

1) Dramage Works in the Cengkareng West Area

@) Kam"ﬁ drainage channel(drainage area: 20.89 km?®)

Total channel length 7.2 km '
Design discharge . 0.9 m¥sec~48.1 m¥fsec
Shape of channel ' , Tmpczo:dal and rectanguhr type
Excavation - 267,000 m’
- Embanknent 39 OOO m,
-- Concrete parapet ' 484 m
- Concrete ditch - 452 m
- - Revetment L 6,675 m
- - Bridge . 28 nos.
- Gale : 23 slide/flap gates
(i1) Tanjungan drainage channcl(drainage area: 4.25 km?)
- ‘Total channel length 2.5km
- Desigadischarge = 9.6 m*/sec~19.0 m¥sec
- Shape of channel Tmpezmdal and rectangulat type
- Excavation 51,000 m®
- Embankment 52,000 m,
- Concrete wall 1,134 m
- Revetmemt 347 m
- Bridge 5 nos.
- Gate ' 7 slide/flap gates
" (i) PIK Junction drainage channel(drainage area: 2.7 km’)
- Total channel length 0.8km
Design discharge 7.1m*fsec~18.1 m¥fsec
Shape of channel Rectangular type
Excavation 7,400 m*
- Concrete ditch 765 m
" Bridge 4 nos.

Gate 1 slide gate
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(iv)Gede/Bor drainage channel(drainage area: 2.4lkm?)
- Total channel length 1.2 km

- Design discharge 15.5 m/sec~16.9 m'/sec
- Shape Trapezoidal type
- Excavation 29,000 i’
- Revetment 2,300 m,
- Bridge 10 nos.
- Gate 5 slide/flap gates
(v) Saluran Cengkareng drainage channel(drainage area: 3.08km?)
- Total channel length 42 km
- Design discharge 5.8 m’/sec~18.8 m'/sec
Shape of channel Trapezoidal and rectangular type
Excavation 83,000 m*
Embankment 41,000 m,
Concrete parapet 1,285 m
Concrete culvert 91 m
- Revetment ' 4,188 m
- Bridge i3 nos.
- Gate 15 slide/flap gates

2) Drainage Works in the Meruya Arca
Meruya drainage channel(drainage area: 1.27km’)

- Total channel length 23k

- Design discharge 1.6 m*sec~9.4 m*/sec
- Shape of channel ‘Rectangular type

- Excavation 15,000 m’

- Concrete ditch and box culvert 2,798 m

- . Bridge i 16 nos.

2.2 Project Cost

Total project cost for the urban drainage project was estimated at _US$ 88,973,000

comprising: e
1) Foreign currency portion: | USS 28,016,000 -

2) Local currency portion USS 60,957,000
2.3  Economic Evaluation - '

Economic Intemal Rate of Retum(EIRR) of the urban drainage project was estimated at

17.9 %. Relocation of the local residents, both legal residents and the squatters is the

most significant and negative impacts induced by the project.
24  Social Impact Management Plan
1) Number of households and other building subject to relocation: -

Local residents with land certificate 21 1. houscholds

- Squatters 1,442 houscholds, and
- Factories, school, market, etc. - 63 places
2) Cost of compensation for houscholds Rp. 17,443.9 million
3) Cost of land acquisition
- Overall land area for project 321,489 m’
- Cost of land acquisition Rp. 53,045.7 million

4) Method of relocation operation ) ] .
DPU DKI Jakarta is the organization responsible for conducting relocation operation
and its nethod, Although there are a number of intricate government procedures to

-2
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2)

3)

4

3)

follow when the resettlement operation was conducted, Department of housing, DKI
Jakarta takes over the entire reseitlement operation including treatment of low cost
apartment,

Construction Plan and Implementation Schedule

An executing agency of the project will be the Directorate General of Human
Settlements (CIPTA KARYA), Ministry of Public Works, which is responsible for
the management of the project works including loan appraisal, loan agreement and
overall management of the project works. The construction works will be entrusted
and carried out by the Project Management Office, DPU DKIJ akarta.

The foreign currency portion of the project cost and a part of the local currency
portion are expected to be financed by an intemnational organization. Remaining
local currency portion will be covered by the Indonesian national budget.

It has been proposed to execute the project works by dividing into three packages,
namely, -

- " Package-1:  Kamal drainage channel

- Package-2: ‘Tanjungan and PIK Junction drainage channels

- Package-3: Saluran Cengkareng, Gede/Bor and Meruya drainage channels

It is scheduled to implement the construction works from Package-1 in initial stage
and Package-2 in second stage due to the reason that the drainage areas along the
Prof. Sediyatmo toll road(highway) are quite populated and the highest economic
development potential zones and early implementation of the drainage channels is
required, The Package-3 is scheduled to be executed in final stage. .

‘The construction works are scheduled to be executed in 6.5 years from May 2000.

" The pre-construction activities in 1997 to 2000 consist of financial arrangement, pre-

qualification of tender, tendering and contract award. Besides those activilies, land

_compensation and resetitement will be made timely in advance of commencement of
“ the construction works at each site. :
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i Introduction

This is an Executive Summary on urban drainage project in the city of Jakarta,
which was carried out from August 1996 to December 1997.

~The report on the urban drainage project in the city of Jakarta comprises a
design report including executive summary, main report, suppbrling report and design
drawings and a serics of tender documents including tender drawings. Main outputs of
this study are presented in the executive summary. The main report states a summary of
the supporting repoit and presents the resulls of technical study including basic concepls
for the urban drainage project, principle of design, design_criléria, procedures of design, -
economic viability of the project and project implemenlatioﬁ program and study on the
environmental management and monitoring programs and social impact management
plan. The suppbxjing reports present details of the design including design calculaiion
for the drainage structures, work quantity calculation, construction plan and schedule,
cost estimate and breakdown of unit costs, and details of the environmental
:‘nandgemen’t and monitoring programs and social impact management program. The
tender documents comprise a series of international tender documents and tender

drawings. The summary of the study and design of the urban drainage project in the city

of Jakarta is stated hereinafter.
1.1 Background of Project -

The feasibility study on the urban drainage projécl for four objective areas,
namely, Cengkareng west area, Sepak area, Bojong arca and Meya area was carried
out by JICA and completed in 1991, namely, 6 years ago. Since then, land ulilization
condition has largely changed due to 'mainly rapid urbanization represented by house
development on the land created by land reclamation in the depression areas located in
the project areas. Théhouse development has rap'idly progressing in many places,
especially in the Cengkareng west area, Scpak area and Meruya area. In the Cengkareng
west area, many depression areas and swampy areas are located and all of these areas
have alrcady acquired by private house developers or "privale enterprises. It is
anticipated that these depression and swampy areas will be utilized as house

~development areas by creating the lands by means of land reclamation. In the Sepak and

Meruya areas, a large scale house complex has completed and further extension is
progressing at present. In the Bojong area, rehabilitation works of the existing drainage
facilities have completed. In addition to the rapid urbanization in the objective areas,
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interchange works for Jakarta ring road have been progressing at the northern part of the
Cengkareng west area and eastern part of the Meruya area. Due to construction of these
interchanges, presemt drainage networks were largely changed compared with the
situation investigated in the feasibility study stage.

Discussion meeting on determination of alignment for the proposed drainage
channels was carried out and it was determined that detailed design works for the Sepak
and Bojong éreas were canceled from. the scope of works because objected drainage
channels in the Sepak area had already constructed and being schéduled to be improved
by private housing dévelopers,; and the'drainage facilities in the Bojong arca had
recently rehabilitated and no further drainage works were needed. Due to change of the
scope of works, basic sludy definitive planning and detailed desngn for the urban
drainage plan were mmed out for the Cengkareng west and Meruya areas.

1.2 Objectives of Study

The objeétivcs of the Study are:

M to fOnnu]ate definitive plan of the urban drainage projects in the C t‘ngk“xréng west
area and Meruya area through review of the Study 'md execution of addmonal
surveys and investigations. :

(i) 1o prepare detailed design docwments and tender documents for the project, and

(iii') (o transfer relcvant planning and de:ugnmg lechnologles to Indonesian counterpart
in the course of the design works.

1.3 Scope of Study

The project area covers about 38 km? in total and composed of two sub-drainage
areas, namely, Cengkareng west area and Meruya area. The Study covers preparation of '
definitive plan in Phase I stage and preparation of detailed design and tender documents
in Phase 11 stage. S
1.4 Features of the Construction Works

The features of the construction works of tie project are as follows:

4 Drainage works in the Cengkareng west area
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(ii)

(i)

(iv)

Kamal drainage channel( drainage area: 20.89km’)

Tatal channel length
Dcsign discharge
Shape of channel
Ixcavation

‘Embankment

Concrete parapet

“ Concrete ditch

Revetment

- Bridge :

Gate

Total channel leagth

- Design discharge
- Shape of channel

Excavation
Emban.k ment
Concrete wall
Revetment
Bridge
Gate

7.2km
0.9 msec - 48.1 mYsec

Trapezoidal and rectangular type

267,000 m*
39,000 m’_

484 m -
452 m

6,675 m

- 28 nos. _
- 23 sliclefﬂﬂp gates
* Tanjungan drainage channel{ drainage area: 4.25km’)

2.5km
9.6 m¥sec - 19.0 m*/sec

- Trapezoidal and rectangular type

51,000 m*

- 52,000 mt*

1,134 m

347 m

3 nos.
7 slide/flap gates

PIK Junction drainage channel{ drainage area: 2.70 km?)

_Total channel length

Design discharge
Shape of channel

. Bxcavation

Concrete ditch
Bridge
Galc '

Fotal channel length
Design discharge
Shape of channel
Excavation
Revetment

_ Bridge

Gate

0.8 km

7.1 m¥sec-18.1 m¥Ysec
Rectangular type
7,400 m*

765 m

4 nos.

| slide gate

- Gede/Bor drainage channel( drainage area: 2.41 km?)

1.2 km

15.5 msec-16.9 m'/sec
Trapezoidal type
29,000 m'

2,300 m’

10nos.

5 slide/flap gates
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(v)  Saluran Cengkareng drainage channel( drainage area: 3.08 km?)

- Total channcl length 4.2 km

- Design discharge 5.8 m¥sec-18.8 m¥sec

- Shape of channel Trapezoidal and rectangular type

- Excavation 183,000 m’ '
- Embankment 41,000 m*

- Concrete pampel' - 1,285 m

-~ Concrete culvert 30im

- Revetment _ 4,18'8 m

- Bridge ~ 13nos.

- Gate - IS'siitle/ﬂa'p: gates

(2)  Drainage works in the Meiuya area
Meruya drainage channel( drainage area: 1.27 _k‘m") :

- Total channel length 23 km
- Design discharge ' 1.6 m¥sec-9.4 m¥sec
- - Shapeof channel - Rectangular type
. Bxcavation N 15,000 m*
- C_oncre.lc ditch and culvert ~ 2,798 m
- Bridge : 16 nos.
2 * Natural Conditions of the Project Areas

2.1 Topography and Geology

(1)  Topography

“The Cengkareng west orea is located in the north-western part of the city of Jakarta and

bounded by the highway'connecling the intemational airport and the city of Jakarta in
west, Mookervaat canal in south, Cengkareng floodway in east and Jakarta bay in north.
Drainage area of the Cengkarcng west area is about 36.7 km™. The Cengkareng west
area is characterized by remarkably tow land elevation in a range of ELOmto EL. S m,

“existence of several large scale depression and swampy areas and rapid urbanization . -

represented by house development on the land created by land reclamation for these
depression and swampy areas. Due to these topographic characteristics, habitual -
inundation takes place.in several low land areas. In the northem part of this area, the JI. |
Tol Prof, Sediyatmo is located. In its northem patt, a large fish pond is extending to the
Jakarta bay. Five primary drainage channels are located in this arca and majority of



drainage water is discharged to the Jakarta bay through the largest Kamal drainage
channel and Tanjungan and PIK Junction drainage channels. The remaining two
primary drainage channels are located to direction of southwards and eastwards.

The Meruya drainage area is located in the southern pait of highway connecting Jakarta
-and Merak harbor and bounded by existing drainage in the west, higher elevated area in
‘the south, and higher elevated street in the cast. Drainage arca of thé Meruya drainage

system is about 1.3 kin? and all of this area has been wtilized as residential area. This
drainage area is located-on the elevation of 8~9m, but ground elevation is complicatedly
undulated. Center part of this area is elevated and lozw land areas are located in'its both
sides. Due to these topographic characteristics,’ habiteal inindation occurs ini these

depression areas in every rainy scason.

(2)  Geology

The sub-surface of the Jakarta plain consists of 250 m thick, Quaternary soils. Clays

represent more than 70% of the soil cover. Thin sand layers are intercalated but laterally

they are not continuous. The sands are fine grained and silty. The ground water is
~ distributed over several thin and discontinuous layers and a clear distinction of aquifers
is difficult. In general, the ground water level lies 2 m below the ground surface The
soils are softer in the coasml_aréa and more consistent from highway to the south and in

the Méruya area, Very soft and soft, clayey and silty soils, SPT-value 0 to 3 blows,
occur in the lower Kamal and Tanjungan areas, till the level of the highway. Their

- thickness is 9 10 11 m. Undemeath, the soils are more consistent, SPT-values gradually

increase to 20 and 30 blows, for an investigation depth of 35 m. South of the highway,
towards the Daan Mogot road, mixed or clayey soft soils, where the SPT-value is less
than 10 blows, extend from the gﬁ)und surface to 5 or 7 m of depth. Underneath, 1.5 to
7 m thick, cemented sands, SPT;'\'allle more than 50 blows, have been found. This bed
is not continuous over the entire area. The sands are underlain by stiff to hard clays,
SPT-values 15 to 30 blows.

The Meruya area is covered wilh red soils. These aré mixed type of soils, containing
equal amounts of clay, silt and sand, locally with gravel. Such soils are generally stiff to
hard. From the sounding data, a hard layer, possibly cemented sands, underlies the soil
cm'cr; at an average depth of 5 m.

The project arca and the entire Jakarta plain will be affected by subsidence, due to seli-
weight consolidation in the decper soil beds {(40-250 my). This process is triggered by



groundwater pumping from the deeper, confined aquifer and its impact on the sub-
surface is far more important and the counter-measures imply long term decisions on
regional scale. At present, groundwater has been extracted by more than 3,000 wells
with about 300 m long deep for industrial purposes in the Cengkareng west area. It has
been reported that the maximum land subsidence rate in the project area is about
Scm/year.

22 Meteorological Condition

-(l) Air temperature

Annual ¢ average of air temperature at an mtemmoml aupon located at southem pmt of

‘the project area is in the range of 26°_C and 27°C throughout ‘a year. Extremely

maximum and extremely minimum are 35.2°C and 17.4C respectively in November

‘and August.

(2) - Relative humidiy _ . _

Monthly mean relative humidity at the interational airport mnges from 75% to §9%
throughout a ycar. Monthly maximuim arid monthly minimum occur in February and
September respectively.

(3)  Swuface wind

Wind speed is generally calm to 10 knots from | am. to 10 am. The wmd speed
becomes higher, more than 10 knots at 11 am. to 3 p.m. After 3 p.m., the wind speed'
usually decreasing excepl in bad weather,

{4)  Rainfall _

Annual rainfall during the period from 1986 to 1995 at the intemational aiport is
around 1,700 mm. The monthly maximum rainfall is 644 mm in Jmnmry and monthly
mmlmum is 1 mm in October. The highest frequency and lowcst frequcncy of rainy day
occur in January and Sc,plt,mbcr respectively.

2.3 Flood and Inundation

On average, approxnnalely 5% of the project area is affected by floods. The
imundation tends 1o occur in lowland arcas and the areas along the rivers and dr‘umges
‘The areas in which the inundation is clustered are the area in Kamal, Tanjungan and the
area along the Saluran' Cengkareng drainage channel. The depth of the inundation



ranges from 15ecm to 100cm depending on the location. The range of duration is 1 to 7
hours. In the Tegal Alur and Kamal along the Kamal river, the range of depth of
inundation is 30cm to 100cm which is the deepest in the project arca. In Menya areq,
the depth of inundation sometimes reaches 75cn.

The data showing the reiatiOl\sllip between acreage of the inundation area and
flood damage are not available. Then, the flood damage was estimated assuming the
assets in the inundation areas. The estimated annual flood danmge is' about
USS 7.7million for the Cengkareng west area and USS 0.2million for the Meruya area.

3 Social Conditions in the Project Areas
3.1 Adnunistrative Unit of the Project Area

The project area is. located in northwest part of DKI Jakarta which covers 4
Kecamatans and 9 Kelurahans: Kec. 'Kembangan, Kee. Cengkareng, Kec. Kalideres in

Jakarta Barat and Kec. Penjaringan in Jakarta Utara.

The project arca is one of the fastest growing regions in DKI Jakarta. This
growing trend is caused partly by the Jakarta Outer-Ring Road and the 31 Tol Prof.

‘Sediyatmo which cut through the prqjjecl area. The outer-ring road, currently under

construction, is going to be built along Kec.Cengkareng and Kec. Kembangan. The
highway, which connects the central city and the international airpost, is located in the
north pai‘t of Kec, Cengkareng and Kec. Kalideres. Because of the existence and
construction of the highways, many large scale housing developments are currently
underway. In the near future, this area is expected to play an important role for econorny
in the city of Jakarta. .

3.2 Population

“The popu]'alion of the project area in 1994 was 261,893 which is 3.5% of the

' population in DKI Jakarta(7,515,392). The area of kelurahan which covers the project

area is 52.3km’ which is about 8% of the area of DK Jakarta(661.26km?).

The average population increase in the project area from 1990 to 1994 was .
4.03% which is relatively high compared with the rate’in 1980's which shows 3.89%
increase, The Kelurahan which  shows  a large population increase is



- Pegadungan(10.57%) in Kec. Kalideres where there is a large scale housing
development. Several housing developments -are also currently underway in
Kec.Cengkareng. In Kec. Kalideres, where is more space for housing development,
more housing development can be expecied, which will trigger a rapid population
increase i the future,

- Populalion density of the project area is 5,008 persons/km’ which is low
omp'ircd with the population density for DK1 Jakarla(lo 192 persons/km?) at present,
bm due to rapid housing development in the project area, high populauon density in the

_project area in near fulum is anticipated.

13 Present Land Use

- Approximately 61.1% (22. 4km ) of the area has been utilized as a residential

‘area, followed by agricultural area (15.1%, 5. 6km’h - fish - pond(Q%, 3.3km),

“swampy/depression area (8.5%, 3.1km?’) and industrial area(6.3%, 2.3km?). According

to the field survey, most open space has already been acquired by private sector for

housing development. Industrial area, commercial area, and office area occupy about

18% of the project area. Industrial area concentrates mainly in Kec. Kamatl along the JI.
Tol Prof, Sediyatmo. The commercial area is scattered in all the project area.

3.4 L.abor Force

People in the project area are employed in a variety of sectors. The sector with
the largest employment is the industry sector which employs about 26% of employment,
followed by a commerce sector (24%) and the government sector (13%). The recent
trend of economic activities in this area is the decline of agricultural activities, which is
causcd by a rapid urbanization of the area. Agricullufal activitics can be seen only ina
small area of Kec. Kalideres and Kec. Penjaringan. There is no agricultural activity in
Kec. Cengkareng and Kec. Kembangan.

3.5  Social Infrastructure

(1)  Water ‘;uppl ¥

The piped water supply by PAM(Water Supply I'merpnse) is available only in the
newly developed area. For the majority of houscholds in the project area, the main
source of water for domestic use is from wells, cither pumped by machine or by hand,



and the main source of drinking water is distributed by PAM in large tanks placéd in
several places in Kelurahan. Even though the water from wells contains salt and not
suited for drinking, there are people who use the water from wells for a drinking
purpose. The piped water supply is still limited to small number of households, however,
due to the housing development in the area and the effort by PAM, the water scrvice by
pipe is expanding and more people will have an access to the PAM service.

(2) Electricity and gas supplies

The electricity is available in most households in the project area. More than 90% of
households have an access to elccmcuy About 6% of households use either lamp or oil,

and only a small number of households(0. 02%) cannot have any mean of electricity.

Gas is utilized by propane tank for most houscholds, Oil is also used for cooking in
some area.

4. Existing Drainage System
4.1 - Cengkareng West Area

Drainage water in the Cengkareng west drea is discharged through five main

“drainage channels to Jakarta bay (o norlhwards the Cengkareng floodway to east-mrds

and the Mookervaat canal to southwards. Present condition of the rmpcctwe draitiage
areas and drainage facilities are as follows:

(D Kamal drainage area
“The Kamal drainage area is located in the north-westem part of the Cengkareng west

aréa and it is bounded by the JI. Tol Prof. Sediyatmo in the west, mai irrigation
channel in the south and Jakarta outer ring road in the east. Drainage area of the Kamal
drainage system is about 20.9 km’ which occupies about 57 % of the Cengkareng west
area. About 75% of the drainage area is occupied by residential area. In center and
southem parts of this area, one swampy area and four depression areas are located.
These swampy and depression areas had been already acquired by private developers .

_for housing developmem A part of the depression area has been (levelopcd as housing

complex on the land created by land n,chmanon

The Kamal main drainage channels have about 11,900 m in total length comprising
about 9,700 m long channel constructed and maintained by DKI and 2,200 m long
channel constructed by private sectors. Lined channel with wet masonry is 9,700 m and



unlined channel is 2,200 m. The channel is about 15 m wide and 2.5~3 m decp at the
highway crossing and 10 m wide and 1.5 m deep at the junction portion of the channel
extending from eastern dircction. The channel bed slope is about 1:3,200 in about 2.3
km from channel mouth and 1:1,800 in its upstream channel stretch.

No channel related structure such as gates and weirs has been provided along the
drainage channels. Thirty onc bridges and one culvert cross the drainage channels.

- Majority of the bridges are single span and about 3~8 m in length. Among the related

structures, the culvert thc JI. Tol Prof. Scdly'nmo is the largest structure with two lanes
of 10.8m in total width.

(2)  Tanjungan drainage area .

The Tanjungan drainage area is located in the rioithem part of the Cengkareng west area
and bounded by the Kamal drainage in the west and south and outer ring road and
interchange of the outer ring road in the east. This drainage area comprises fow land
with elevation of about EL 0.5 m in the southem part of the lnghway and large scale
dcprcss:osﬂswﬁmpy areas. These depressron /swampy arcas have been already acquired
by private sector for house development. The downstream part of the 31. Tol Prof.
Sediyatmo (the highway) forms fish pond. Indusirial areas are located along the |
highway. Drainage area of the Tanjungan drainage system is about 4.3 k. About 40 %
of this drainage area is occupied by residential and industrial areas. The Tanjungan
dratnage channel has about 1,700 m long lined channel with wet masonry and concrete
and 200m long unlined channel, The drainage channel is abou_t 5 m wide and 0.8 m
deep at the highway crossing. The channel bed slope is so geﬁllc as being about 1:5,000
in all channel streteh. Due to this gentle channel bed slope, dréinage water is stagnating
even in a dry season. A culvert with about 3.4 m wide and 1~2 m high has been
provided under the highway. However, since the road surface elevation of the highway
became almost the same as tidal level due to the subsidence of the highway, the culvert
crossing the highway functions as siphon at present. Due lo this situation, rémarkably
small drainage waler is discharged to downstream through the culvert. The drainage
water released through this culvert flows into fish pond inits downslream and poured 1o
Jakarta bay through’ about 900 m long channel prowded in the upstream of channel
mouth. According 1o the information conceining subsidence of the highway, the
subsidence of the highway has been progressing in the road stretch between the Kamal
culvert portion and the 'Cen'gkareng floodway bridge in the Cengkaréng west drainage
arca and ils extent is the most serious near the Tanjungan culvert crossing portion. Due
to inundation cat_lsed by subsidence of the highway, access to the intemational airport
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has been sometimes disturbed in a rainy season.

No channel related stracture has been provided along the drainage channel. Five bridges
and one culvert cross the Tanjungan drainage channels.

(3 PIK Junction dr’unage area

This drainage arca is located-in the northeast part of the Cengkareng west area 'md
surrounded by an interchange of the outer ring road in the west, existing street with-
slightly higher elevation in lhe south and the Cengkareng floodway in the east. “The
downstream of the Ji Tol Prof. Sediyatmo forms mainly fish pond and a golf yard

‘Dramage area of the new dramage system is about 2.7 km’ and about 64 % of il is

occupied by residential and industrial areas. The drainage system in this area was
drastically changed by construction of the interchange roads of the Jakarta outer ring
road and drainage of this area has been interrupted by the interchange road. In this
drainage area, 5. culvcns with 0.8m’ in diameter are provided crossing the highway.

Length of the new drainage channel i is 300m up to the highway. It is reported that these
culverts are constructed mainly to stabilize the highway by balancing the water level at
the both sides of the highway. The drainage water collected from the densely populated

area in the left bank ‘of the Cengkareng floodway is drained along the low elevated
{ri rmge of the Cengkareng hlghway, but due to obstruction of the interchange roads to the

Cengkareng direction and the airport direction, the drainage water is drained through
seven culverts with 0.8 m in diameter provaded crossing the highway and one culvert
with about 0.7m in diameter provided at the interchange road.

No related structure is located in this drainage area. Two bridges and two culverts are
crossing the proposed drainage channel.

(4 Gede.f.Bor and Saluran Cengkareng drainage areas

This drainage arca is located in the southemn part of the Cengkareng west area and

bounded by higher elévatcd area in the west, boundary area in the south, main irrigation
cannel in the north and the Cengkareng: ﬂOOdW‘\y in the cast. Drainage area of the

Gede/Bor and Saluran Cengkareng drainage systems are about 2.41 km? and 3.08 km?

rt,specuvely and all of these areas except for 6 % of the paddy field in the Gede/Ror

drainage area have been utilized as residential area,

The Gede drainage channel comprises 1.5 km- constructed by DKI and 1.9km
constructed by a private sector. The drainage water discharged through 1.9km long
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Gede channel which is located inside the newly constructed housing complex is drained
to the Bor channel. The drainage water from the Bor channel is divided into the
southern direction to the Mookervaat canal and eastern direction to the Saluran
Cengkareng channel. The Bor drainage channel has about 1.5 km in length to the
Mookervaat canal and channel bed slope is about 1:1,100, While, the Saluran
Cengkareng - drainage channel is about 4.2 km in total length to the Cengkareng
floodway and channel bed slope is about 1:3,000. It is presumed that majority of the
dfainagc water is discharged to the Mookervaat canal through the Bor drainage channel

“due to steeper river bed slope of the Bor drainage channel.

* The Gede drainage channel which is provided inside the new housing complex is about
-8 m wide and 2 m deep. All of these channels are Jined channel, About 4 m wide and 2
“m deep Citra Garden Il channel which drains from the southwestern part of the area has

been rehabilitated by private sector. In order to drain water from the Citra Garden 1t
channel to the Mookervaat canal, the private sector already constructed a drainage
channel to the Mookervaat canal in the right side of the existing Bor drainage channel.

The Saluran Cengkareng drainage channel which drain to the Ccilgkaréng floodway has

4,200 m in total length compnsmg 3,400 m long lined channel and 300m long unlined

channel. ANl of these channels were constiucted by DKL Several channel stretch
portions of the Saluran Cengkareng channel were rehabilitated by DKL Its dimension is
5~8 m wide and 1.5 m deep at upstream end and about 10m wide and 1.8 m deep at the

_ confluence with the Ccngkarcng ﬂoodw‘\y The drainage water. collected through' the

Saluran Cengkareng channel flows down through remarkably densely populated area:
and drained to the Cengkareng floodway. A slice facility with 2 units of 2.4m wide and
2.6 m high spindle type sluice gate has been provided at the outlet of the Saluran
Cengkareng drainage channel to minimize inundation in locally low land area along the
Saluran Cengkareng drainage channel due to back water of the Cengk'lreng floodway.

IFourteen bridges cross the S'llur'm Cengkareng drainage ch'\nncl

(5) . Pedongkelan drainage area

This drainage area is located in the eastem part of the Cengkareng wesl area aml'

bounded by Jakarta outer ring road and main irrigation canal ‘in the wesi, boundary of
the PIK Junction drainage area in the north and the Cengkareng floodway in the east,

" Drainage area of the Pedongkelan drainage system is about 3.38 km? and all of this area
g _ 2 2€ 8y

has been utilized as residential area. Almost the whole central part of this drainage area
is already occupicd by the National Urban Development Corporation (PERUM
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PERUMNAS) and a new drainage channel with poundage and a pump facility at its
outlet is being constructed to drain the drainage water to the Cengkareng ﬂoodway."]'hc
new drainage is located surrounding the housing complex. The drainage channel
coniprises about 6,600 m long lined channel with wet masonry.

42  Mewya Area

~ The Meruya drainage area is located at the ‘_south_c'm part of highway connecting
Jakarta'and Merak harbor and bounded by existing drainage in the west, higher elevated -

“area in the south, and higher elevated street in the east. Drainage area of the Meruya
“drainage system is about 1,27 km? and all of this area has beeh-utilized as residential

area. The Meruya drainage channel to be studied is secondary level and comprises about
600 m long concrete ditch and 600 m long unlined ditch. The drainage ditch is about
[~2 m wide and 1 m ‘deep in an average. Drainage water collected from southem
watershed flows towards notthern direction and divided into eastern and westem

directions due 10 high undulation in the center part of the drainage area. The drainage

water flowed down to the castern direction once stagnates in low land or depression

- area in the eastern part of the drainage area and a part of drainage water-discharges to
‘existing eastern drainage ‘ditch provided in the recently constructed private. house

complex. The drainage water flowed down to the westem direction stagnates in

.depression area-in the western part of the drainage area and a part of drainage water

discharges to the existing drainage ditch located at northern part of the objective
dminagé area through the existing cross drains provided under the highway. In the rainy
season, habitual inundation with long duration takes place in the above mentioned
depression areas due to undulation of the ground surface and inadequate drainage canal
alignment, Since the capacity of the drainage ditch constructed in the private owned
housing area in eastwards is limited, drainage water flows down in the eastern pant of
the drainage area will have to be shifted to the western direction. In the northeastern
part of the drainage area, constiuction works of interchange (Kebon-Jeruk Junction)

works are being executed. Due to the construction of the interchange facilities, drainage

ta the existing cross drains under the embankment of the highway will be disturbed and

-the only outlet of the drainage water in the wéstcm part of the drainage area will be

limited to a tributary of the’ Angke river tocated at about 480m westwards of the
drainage arca. Along the existing drainage channel, five bridges and 3 culverts cross (he
existing drainage networks. ' o
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5. ' Detailed Design of Urban Drainage Project
5.1 Basic Principle for Urban Drainage Plan

“Fhe basic principle for the urban drainage plan for two objective areas,
Cengkareng west arca and Meruya area, was established considering rapid urbanization
in the objective areas represemed' by housing development and drastic variation of the
existing drainage networks due to (i) construction of interchange structures of Jakarta

- ring road and (ii) anticipating future land use condition. The established basic concept

- for the proposed urban drainage plan is as follows:

(1) The future land use plan for the objécli've areas was estatlished referring to the land
: us_,é plan set out by DKI Jakaita and: anticipating future land use condition from
present land use progressing situation, and targét year for this drainage 'plan is set at
2010. Comparison of the land use in the present _ahd the target year 2010 is as

follows:
| (Unit: km?)
- Category of Area ' _ Present Land Use _Land Use in 2010

- Residential area . 22.44 : - 2798

- Industrial area _ 2.31 3.48

- Paddy field _ 5.55 _ _ 2.27

- Fish pond 328 - 298

- Swampy/depression arca 3.13 ST 0
Total | 36.71 3671

2) The draihagc channels are designed under protection level of 10-year flood for the
Cengkareng west area and S-year flood for the Meruya area. o

(3) Drainage water is drained by gravity flow in principle to minimize operation and
maintenance cost for the drainage facilities after construction of the project.

(4) Special consideration for land subsidence and clean water management was made
for planning and designing the proposed urban drainage project. Concept for the
land subsidence and clean water management is as follows:

| {a) Land subsidence

Land subsidence is a-serious problem in the Cengkareng west area. Extent of the
. land subsidence for 20 years since 1974 has been estimated at the rates of 6écn/year
to 8cnvyear by DKI Jakarta by means of leveling survey of existing bench marks in
PP System. In due consideration of the extent of the land subsidence, basic concept
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and criteria for design of this urban drainage project a_gain'sl land subsidence was set

- forth as follows:

(i) Drainage channels and related structures are designed so as to cope with land
subsidence up to the target year 2010. :
(ii) Drainage channels and related structures shall be designed under the condition that
“all of the riparian arcas along the drainage channels are settled down at the
* subsidence rates above and tidal water level is unchanged. The drainage channels
~and related _stmciurcs will be designed by gravity flow up to the target year under
the above condition. In case of the Kamal, the Tanjimgan and the Saluran
Cengkareng drainage channels, pumping up facilities will have to be considered, if
the design flood water fevel becomes higher than the ground in riparian arcas along
the channel due to land subsidence after the target year. To cope with such situation,
locations and required capacities of regulation ponds are 1o be examined at a
preliminary study level. _ |
(1)t has been presamed that subsidence takes place due to two parameters, namely
settlement due to heavy burden in a shallow zone and self consolidation due to
pumping up of ground water in a deep zone. In order to design such permanent
I ' stntctures as bridges and culverts to cope with settlement in the shallow zone, it was
proposed to apply suppo'r(ing or friction piles and to provide additional clearance to
- meet subsidence depth during the selected period above the freeboard of the design
flood water level. However, since it is impossible to cope with self consolidation in
a deep zone, type of bridge and culvert which can be technically heightened when
land subsidence in a deep zone takes place was adopted. No atlowance for land
subsidence was provided for levee since the capacity and freeboard of the dranage
channels can be ensured by additional heightening.

(b) Clean water management _
‘Drainage waler containing comaminated water in the existing drainage channels in
the Cengkareng west arca stagnates at many locations in a dry season, due mainly to
(i) very gentle bed slope of the drainage channels and (ii) reduction of flow capacity
caused by throwing dust and garbhge into the drainage channels. In particular, this
phen'omenon is conspicuous in-the outtet of the Saluran Cengkareng drainage
channel. Consciousness of inhabitants 'for- improvement to clean water in the |
drainage chaunels is remarkably low at present. In order to keep and maintain -
‘i drainage channels in ¢lean condition, following structural and non-structural -
measures will have to be adopted. '
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(i) Along the downstream part of the Saturan Cengkareng drainage channel, many
houses are densely located and the drainage channel has been filled with dust and
garbage. To prevent dust and garbage from flowing into the drainage channel and to
keep clean water, a structural measure of 400m long culvest with mesh cover and
inlet screen is to be introduced in this densely populated stretch. In addition, to-
prevent stagnation of drainage water, the drainage channe! is to be designed with
high water veloc:ty as far as the topographic condition allows. |

- (i) In order to flush out the conlammated waler in the drainage channels in a clry season,

a pait of irrigation water from the main irrigation canal provided at the southem pait
of the Cengkareng west area should be utilized as maintenance Row of the proposed
drainage channels. To meet this requirement, ‘connection of the drainage channiels
and secondary irrigation canals should be contemplated for desi gn works. _

(iii)In order to facilitate the clean water 'nianagement plan as a non structural nieasure,

“proposed operation and management plan including .t_echniczil aspects such as .
“routine operation and maintenance methods/works and necessary. equipment, and
institutional aspects such as proposed organization and system, annual budget to be
disbursed and participation of inhabitants to operdtion and: maintenance works will
- be needed. _ |

(5) It bas been strongly requested by the Director General of CIPTA KARYA that this
dminagé prbjecl should be carried out under private sectoi’s participation to reduce
budgetary burden to the @vénﬁnémal side. To meet this request, it is proposed that
the drainage channels in private owned areas which are mainly depression and
swampy arcas at present should be constructed by themselves and the constructed
drﬂnage facilities will be handed over to DKI Jakarta for rontine maintenance
works. In a definitive plan, design criteria to be applied to the drainage channels for
private sectors such as design discharges, design channel bed slopes and design
channel bed elevations are to be clarified. : :

(6) Currently, the JI. Tol. Prof. Sediyatmo is aligned in the swampy area in the northemn
part of the Cengkareng west area and it has repeatedly suffered from submergence
in a rainy season. The cause of this road submergence is attributable mainly to lower
elevation of the highway in an about 4 km lbng stretch in the Cengkareng west area.
To cope with this submcrgcnce and also to cope ‘with traffic volume increase in a

~future stage, it has been planned by JASA MARGA that the existing highway is
widened to four lanes and heightened in the stretch between the Kamal drainage
crossing site and Cengkareng flooway crossing site. It has been agreed among
CIPTA KARYA, BINA MARGA, JASA MARGA, DKI Jakaita and JICA Study
Team that 'bridges crossing the Kamal and Tanjungan drainage channels are to be
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designed and constructed by JASA MARGA themselves. Thus; in this design, the -
bridges for the Kamal and ["mjungan drainage channels, which cross the highway
are excluded.

(7) High tension clectric lines and water supply pipe lincs cioss the existing drainage
chamnels. Due to expansion of the drainage channels, treatment of these lines are
needed. Besides, it is obliged to shift the existing t¢lephone poles, concrete stiucture
with gates for drainage facilities of higlﬁvay, road signs, taffic signals etc. due 1o
expansion of the existing dr-unagc channel. For the treatment; discussion is to be
made with authorities concerned. It is- proposed - that planning, designing and
construction of cxpansmn’shll’lmg works of these structures are to be made by

- awthorities themselves - under the condition - that the cost necessary for
expansion/shifting works is born by the project.

52 - Detailed Design of Drainage Channels

The detailed design of the drainage chamnels was carried out based on the
topographic maps with a scale of 1:1,000 and channel cross sections with an mierv-il of
100m.

(l) Design conditions

The design criteria of the dr‘imagc structures including drainage  channels, levees,
revetments, bridges, culverts and- gate facilities were established referring to standards
apphied in Public Works, DPU DK Jakarta and standards applied in Japan.

" (2)  Proposed Nood discharge distribution
“The flood discharge distribution established in the feasibility study was reviewed by

incorporating latest fainfall data of selected gauges where automalic rainfall data in a

long period are available. The design flood discharges in the revised flood discharge
.distribution are the same as those of the feasibility study. The diagram of the established
flood discharge distribution is shown in Flgs 4.1 and 4.2,

'(3) ~ Alignment of drainage channels and proposed g:ite facilities

In accordance with the basic principle, the drainage channel alignment and basic
drainage plan were determined as shown in Figs 4.3 and 4.4. Except the PIK Junction
drainage channel in the Cengkareng west area, all of the proposed drainage channels

- were designed by widening the existing channels. In order to minimize compensation of

lands and houses, it is needed to reduce the widths of the drainage channels as far as
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possible. There are a lot of locally low land areas in the Cengkareng west and Memya
areas. Since it is impossible to drain water perfectly from the low land areas, it was
contemplated to provide slide/flap gates in the proposed drainage channels along the
tow land areas under the condition that rain water is discharged at each gate site to the

drainage channe! when the water level in the drainage channel is lowered than that in

the low land area. Low land extends in the southern part of the highway for the
Tanjungan drainage channel. In order to drain water in this low land by gravity flow and

' to cope with land subsidence, it is necessary to heighten this low land up to EL 2 in. For
' drmmgc of the S'iluran Cengl\an,ng, the slide gates will be provided at the outlet of this

channel to avoid influence of the flood from the Cengkareng floodway. In addition, the
slide gates will be also provided at the upstream- end of the Saluran Cengkareng
dmimge channel to release maintenance waler, particularly in a dry season since the
Saluran Cengkareng drainage channel s planned to be sepmaled from the Bor dramage
channel,

For the Mecruya area, drainage ditches were aligned so as to discharge water in the
dralmge area (o the westeri direction and to drain to the lnbumry of the Angke river, at
about 480m westwards of the drainage area.

In th course of the study on ahgnmem of the dr‘umgc channels, fo]lowang 'lllenmuvc
' phns were proposed by the !ndonesmn side: -

(i) In order to reduce compensation cost for land and houses along the Kamal drainage
channel in its downstream part, a new drainage channel is aligned to the exlslmg
irrigation canal in the westemn side of the Cengk'ireug west area.

(ii) In order to alleviate J1. Tol Prof. Sediyatmo from being submerged, a long storage
plan along the toll road between the Kamal and Tanjungan drainage channels and
parallel drain along the Kamal lower stretch or storage pump into the Kamal dram
canal is contemplated.

The above two altemative plfms were carcfully examined from technical and economic
viewpolnts dnd it was finally concluded that: .

(a) FFor altmmuve plan (1)

In order to discharge drainage water in the pnvalc owned arcas to a newly proposed
drainage charinel which will be constructed by widening the existing irrigation canal
and connected with the Kamal main drainage channel in the direction to Jakarta bay, the

S1% -



channel slope of the existing drainage channel \vllicl_l is aligned in the private owned
areas in the eastern direction must be changed reversibly in the western direction. Atthe
junction of the drainage channel from the private owned arcas and the new drainage
channel, the channel bed of the drainage'channel from the private owned area becomes
lower than that of the new drainage channel. To drain water from the private owned
areas to the new drainage channel, pamp up facilities with regulation pond will have to
be adopted at the junction portion. Besides, compensation cost for about 85 households
and land of about 8 ha is additionally needed. Cost cdmpa'riSOn between the present by

- proposed plan and alternative plan (i) clarifies that project cost for the altemat:ve phn

becomes hlgher than that of the presemly proposed plan, and operation and maintenance

“cost for the pumping fac:_lmcs is needed annually in case of the alternative plan, It is

contemplated that promotion of the presently " proposed plan which has smaller
construction cost mcludmg compensation and operation and maintenance costs will be
benefitable in a long term basis.

“(b) For alternative plan {ii),

This altemative plan may be effective as an urgent aclion before widening and
heightening works of the JI Tol Prof. Sediyalmo by JASA MARGA, though this
alternative will also need pumping facilities at the junction of the paralle! storage canal
and the Kamal drainage channel to drain water to Jakarta bay, and operation and

‘maintenance cost is needed annually. However, after widening and heightening works
- of the toll road, this alteinative plan will become unneccesary. Since the drainage plan

presently proposed for the Kamal and Tanjungan drainage channels was formulated
based on the heightening of the highway, this altermnative plan is not considered as a
competitive plan for the presenily proposed plan.

(4)  Longitudinal profile of drainage channels

1)  Cengkarcng west area

) Dralmge channeis to be drained 1o Jakarta bay
- Drainage water in the Kamal, the Tanjungan and the PIK Junction draungc channels is
discharged to Jakarta bay. _ln order to drain as much discharge as possible with

limitation in channel width, steeper channel bed slopes should be applied. If this method
is applied, channel excavation is needed off shore and jetties will have to be provided to
protect the excavated channel from scouring and sand depositing. However, desig'n ofa
jetty including its direction and scale can not be made without any result of coastal
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“investigation. In addition, it is anticipated that the decpened channel bed alters to the

original channel bed duc to sea sand intrusion and upstream sand deposition.
Considering above situation, design channel beds in the existing drainage channel
portions are set nearly at their original ones for the Kamal and the Tanjungan drainage
channels. The design channel beds for the depression and swampy area portions, which
have been acquired by private sectors, are set respectively, referring to the ~design

‘channel bed slopes of the existing channels downistream of the portions and assumed

ground elevations of related land reclamation areas.

The design channel bed slope for the PIK Junction drainage cliannel is set considering
the existing channel bed slope along J1. Tol Prof. Sediyatmo and a ground elevation of
the upstream drainage area. The determined channe! bed slope is as follows:

- Kamal drhinagc channel: 1:3,200 and 1:1,300

- Tanjungan drainage channel: - 1:5,000
- PIK Junction' drainage channel:  1:600
b) !)rqiniage channel (6 be drained to Cengkareng floodway

The Saluran Cengkareng drainage channel discharges 1o the Cengkareng floodway The
Sﬂlumn Cengkareng drainage channel is affected in its downstream portion by back-
water from the Cengkareng floodway. Even if the channel bed at the outlet pomon of
the Saluran Cengl\arcng drainage chamnel is lowered, flood discharge to be drained is

-unchanged. Thus, the design channel bed is set nearly at the original channe! bed

elevation. The determined channel bed slope is 1:3,000.

c) Drainage channel to be drained to Mookervaat canal .

The Gede/Bor drainage channel is discharged to the Mookervaat canal. Since the
Gede/Bor drainage channel is not affected by water from the Mookervaat canal, the
channel bed at the outlet portion is slightly lowered angd a steeper channel bed slope than
the original one is adopted to minimize !hc chalmcl width. Thc determined channel bed
slope i§ 1:1,600.

2) Meruya area

In order to drain rainfall water i the Meruya area by gravily flow to the tributary of the
Angke river, following conditions were contemplated:
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(i) Al of the objective drainage arca was already acquired by residents and provision
of a new drainage channel in this acquired arca is rather difficult because of |
compensation problem with residents, To avoid this compensation problem, the |
proposed drainage channel is to be aligned along the e){isting roads.

(ii) The proposed drainage channel is to have alignment crossing the city road along
the west fringe of the drainage area, so as not to cross a pier portion of the road

~ bridge across the J1. Tol Jakarta-Merak. |

(iii) TFoundation of the existing houses located along the proposed drainage channel in
the center part area has been he:ghtened by 0.5~ O 7 m to avoid inundation. Since
lhe ground elevation of the center parl area is about - 2m tower than those of

' nc:ghbormg aveas, the design water level corrc,spondmg to a S-year flood becomes.
about 0.5m higher than the f oundation of the existing houses. Under such drainage
conditions, it was contemplated to proceed with the drainage works by two stages.

“In the initial stage, a drainage channel with the same design water level as the
foundation of the existing houses is designed considering convenience of

~ inhabitants, on condition that inundation is allowed at a part of thie center part area -
against a S-year probable flood. In the final slage when substantial land
reclamation will be carried out, the drainage channel will be heightened to

- discharge a S-year probable flood.

Comp'iralwe study on the relationship among channet wndths to drain the design flood
(5-year flood), ground elevations along the drainage channel and designed channel beds
was made. Among several alternatives, drainage plan with the lowest design water level
was selected. The selected design channel bed has slopes of 1:2,000, 1:260 and 1:700
from downstream to upstream direction.

The design longitudinal profiles determined in accordance with the aboveé concepts are
given in Fig 4.5.

{§5)  Cross sections of drainage channels
Single cross sections are applied for all of the proposed drainage channels, respectively.
The cross sections were designed considering the following conditions:

a) The’ design water level should be lower than the ground elevation of the related
* drainage area, in principle. ' | |

b} In case of the Tanjungan drainage channel, it is necessary to heighten low lands in

the southem part of the highway up to EL 2 m to drain water by gravity flow and to
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cope with land subsidence.
¢) Compensation of lands and houses due to widening the drainage channels should be
minimized.

d) The freeboard as specified in the design criteria is applied.

‘Comparative study on refationship among channel bottom width, channel depth, design

water level and ground elevation was made for respective drainage channels by means
of non-uniform flow calculation. Among several alternatives, a cross section with a

‘maximum channel deplh to satisfy the above condition, except for locally Tow Jand arca

ortion; and with a minimum width was selected as a des: N CrOss :,cmon for each
p

channel portion. The designed cross sections thus selected are given in I‘_:g 4.6.:
5.3 ~ Design of Drainage Structures

(1) Design conditions

1) Levee | _ :

Earih l'ype levees of trapezoidal shapes having a common side stop of 1:2.0 and 3mto 5
m wide crests were proposed to be applied. However, concrete parapet walls \were

- adopted to the channel stretches where there is constraint in land acquisition in densely

populatéd housing areas.

2) Revetment

Wel cobble masonry type revetments shall be constiucted to stabilize sidc slopes of the
drainage channels, except the channel streiches which will be provided with the earth
type levees.

3 lnspcclioﬁ road _
Bxisting roads along the proposed drainage channels can act as inspc'ction-roads not
onty for routine operation and maintenance works of such drainage facilities as drainage
channels, levees, revetments and slu iceways but for periodicai inspection of the
facilities. In case that no existing road is available for the inspection road s along the
proposed drainage channels, inspec(ion roads at least 5 m wide will be prowded on the
crests of the newly comlmcted earth lype levees or along the drainage channels

(2) Design works

(a) Channel structures
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1) Channe! lined with wet masonry revetment

The channel lined with a wet masonry revetment was applied to all the channel
stretches, excluding those for items 2); 3) and (b) below. The side slopes of the wet
masonry revetments are 1:0.5 in common.

2} Open culvert with mesh cover and screen
An open culvert with mesh cover was applied to the 400m long channel siretch fiom the
outlet of the Saluran Cengkareng drainage channel to prevent dust and garbage from

‘being thrown into the drainage channel. The open culvert was divided into three lanes.

Mesh cover supported by a L- type steel frame was provided at the top of the open
culvert. To prevent dust and garbage from flowing into the culvert, 3 pieces of screens
niade of 1- type scction steel members were provided al the upstream end of the open

culvert.

- 3) Open U- type concrete ditch

The open U- type concrete ditch was adopted to all the proposed strétches in the Meruya -
area except highly elevated portions in the center and westen parts of the drainage area,
to-all the proposed stretches in the PIK Junction drainage channel and the up most
stream stretch of a branch channel of the Kamal drainage channel. |

(b)  levee

1) Earth type levee

An earth type levee of a trapezoidal shape was 'adopled for the channel stretches along
locatly low areas and sparsely populated arcas in the Kamal and the Saluran
Cengkareng drainage channels. The levee was provided with bituminous pavement 4m
wide on its crest in case of the stretch which has no existing road available for an
inspection road.

2) Concrete parapetl wall _

The concrete pardpet walls having 1m to 2m in height were provided in the channel
stretches along the densely populated areas in the Kamal, the Tanjungan and the Saluran
Cengkareng dminagé channels. | '

(¢) - Gate and related structures '

1) Kind of gate and location to be adopted

Two types of gate; namely; slide gate and flap gate types are adopted in this design.
Each type of gate was applied to the following locations:
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Gate Type _ Locations

Slide gate - at inlet and outlet sluiceways of the Saluran
Cengkareng drainage channel

- at sluiceways having deﬂgn discharges of more than
- 02mYs

- Flap gate - at sluiceways having design discharges of equal to

or less than 0.2 mY/s

2)  Design of gate and related structures

 Steel-made slide gates of twelve sizes from 2.3 mto 0.5 m squares and steel made flap

gates with a common size 0.4 m square were designed considering the magnitude of the
sluiceway design discharges.

" 3) Standard to be applied

The design and fabrication of the gates, in principle, confoml to ‘the  applicable

~provisions of the Technical Standards for Gates and " Penstocks published by the

Hydraulic Gate and Penstock Association of Japan. The Japanese Industrial Standards
(JtS) and the American Sociély for Testing and Materials (ASTM) are adopted mﬁihly
for the materials to be used and workmanship of the gate wo_rks; In addition, the
Indonesian National Standards are applied as much as possible. |

4) Slide gates :

Type of gate shall be determined from view points of required purpose, funcnons
frequency of operation, safety, convenience of operation and maintenance, installed
locations and circumstances, civil structures, etc., and also from an cconomical view
point. A slide gate or a roller (fixed wheel) gate is generally adopted to the inlet or
outlet gates of vertical lift type. Out of them, a lift slide gate was adopted from the
viewpoint of simple manufacturing procedures, easy maintenance and operallon load
conditions. '

The power source will not be supplied for the gate operation in principle. Accordingly,
gate operation should be executed by man power within limited operation force.

5} Flap gates
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Four (4) flap gates are provided at the outlets of the sluiceways of which the co'mlui@
sizes are 0.4 m wide and 0.4 m high in common. The flap gates can be operated
auwtomatically by water head difference between their upstream and downstream faces.
The square type flap gate having rubber seal was applied from the viewpoints of perfect
water tightness and high durability.

0) Stoplog
To maintain’ gate leaves, guide slols and plcrs “timber stoplogs are mslalled at the

upstream and/or downstream sides of the sluiceways.

1) Screen

In case of the open culvert: provsded in the 400 m downslremn stretch of the Saluran
Cengkareng drainage channel, 3 pieces of fixed type screens are installed at- the

~upstream’ end of the open culvert to avoid garbage flowing which shall obSImcl the

smooth flow in the channel.

8) . Mesh cover

* The mesh cover is provided at the top of the open culvert of the Saluran Cengkareng
drainage channel to prevent garbage from being thrown away into the channel. The

mesh size is determined to be 50 mm square so that the relatively large garbage can not
be domped. The frame size of the mesh cover is determined to be 2 m wide and 3.5 m
Iohg for easy handling.

{d) Shifl ting of related structures

High tension electric lines, walefs’upply pipe lines and telephone lines crossing the
c:\jisling drainage channels and other structures such as concrete structures with gates,
road signs, signals, elc. are planned lo be shifted due to expansion of the exisling
drainage channels. In this design only cost necessary for the shifting works was
estimated under the condition that the shifting works including planning, designing and
land/house cbmpensalion arc performed by the authorities concerned.

S.4  Design of Bridge

(1 ) Design conditions

Due to the expansion of the existing draimge channcls 76 existing brldgcs and culverts
was planned to be reconstructed. Design of these bridges was made in accordance with
Indonesian Codes and Standards. For the design criteria which have not been covered
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by these Codes and Standard, Japan Standard or AASHTO for highway bridges were
applied. '

()  Type of superstructure

‘Based on the study on the relationship among bridgeé span, girder height and kind of

superstructures, lwo types of bridges, namely, normal sized bridges with pre-tension
girders and in-situ slab type were applied. Type of bridges is illustrated in Fig 4.7.

Breakdown of the bridge typés is as follows and their lQCalions are shown in Fig 4.8.

Drainage C h:umel Girder Bridge Slab Brldge " Total

- -Kamal{main) °9 - : 9
-Kamal(branch) 17 ' 2 19
“Tanjungan 5 - 5
- PIK Junclion - 4 4
-Gede/Bor _ 10 - 10
-S.Cengkareng 13 - 13

"~ -Meruya - 16 16

Total 54 72 76

In order to standardize lhé type of bridges and culverts, these 76 existing bridges and
culverts were classified by bridge width and girder length and following standardized

~ type of bridges were selected:

Type of Bridge Number of Standardized Type
- Girder type bridge : 31
- In-situ slab type bridge .. G -
Total ' 37 _ . .
Breakdown of bridge length and unit span for 31 standardized girder type bridges is as
follows: '
No of Bridge Bridge Dimension{im) No of Bridge - Bridge Dimension(i)
Length  Width  Unitspan ' : _ Unit span
. : _ tength _ Length “Width “length
BKM I 44.79 4.6 149 BKE 8 16.86 28 84
BKM 3 4014 96 1333 -~ BKE1O _ 14.66 66 . 13
BKM 4 3096 . 25 131 BK_E i1,18 14.66 S 46 - 7.3
BKMS ‘ 56.72 9.6 14.15 BKE 13 14.66 82 - 1.3
- BEKM6,7 3654 2.5 VA ) BKE 14,15 14.66 3 ‘1.3
‘BKM 8 3879 - 46 129 - BKIi 16,17 14_.66 2.5 1.3
BKM 10,11 3599 926 119 BTM I 40.59 6.6 13.5
BKEL 1686 - 3 8.4 BTM 3 2386 106 1.9
BKE 2.6,9 16.86 4.6 " 34 BTM 4,5 19.26 12.2 9.6
“_BKE‘ 1457 1686 - 66 8.4 BTM 6 18.46 2.5 9.2
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No of Bridge Bridee Dimension{m) No of Bridge Bridge Dimension{m)

Lengih Widsh Unit span LInit span

lensth Length Width leneth

BGM 1,2 15.83 9.6 15.8 BCM4 1463 25 146
BGM 3 15.83 25 - 158 BCMS 0583 6.6 15.8
BGM489 1583 66 5.8 BCM6 1413 66 1400
BCMS67 - 1583 - 46 - 158 'BCM89 1263 25 126
BGM 10 1583 35 . ISR BCM 11,12 13.53 122 13
BCM 2 1583 96 - IS8 BCAM 13 i1.33 3.2 1.3

. BCM3 15.83 46 IS8 BCM14 1053 %6 105
BCM 7. 15.83 25 158 | BKE1920 233 46 23

BCMIO. 14.93 6.6 149

In this design work, 37 type bridges were designed and designed structural sections
were applied to the remaining 39 proposed bridges.

In order to cope with and subsidence, lifting measure was introduced for re-positioning
of the bridge girder on the heightened abutments and piers under the condition that the

- access road is addmomlly heightened and road surface is re-paved.

(b  Typeof foundation

‘Foundalion of the bridge structures consists of clay layer, silt sand/clay and clay/silt

with N value of about 16-30 at depth of more than 9m. Considering the - geological
conditions of the bridge substructures, namely, expecting both resistance of pile at tip

- and skin, pile type was selected as foundation.

(¢} = Type ofpler
Pile trestle type was seleclcd considering relmwcly small verlscal reaction from
superstructure, horizontal reaction due to load, height of pier and economical view

pointé according ta Indonesian standard drawings.

(d) - Typeof abulment
Splll~1hr0ugh pite trestle abutment was sclectcd cons:deung foundation condmon of the
abutment site and height of the abutmeiit provided on the existing groun(l.

(e) - :Elevation of bndge . _
Elevation of the girder bottom of the proposed bridges shall be set abovc the vertical
clearance restricted by the freeboard and allowance of land subsidence. The elevation of
bridge surface shall be calculated as:
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Gaa:

‘ ‘Bridge surface elevation = H.W.L+ Freeboard +Land subsidence +Girder height +
Pavement depth +Cross- fall.

(2) Design works of bridges and related struclures

' (é) Superstructure

The girder type bridge was designed as an uniform rectangular section. The relation

" between the stress by service load and allowable stress at girder center was calculated to
Y e stress at g

determine the dimension of the girder section.

(b)  Substructure

"Geological data including core drilling data at 6 points and geological profiles of Dutch

cone sounding along the channels which have been obtained through the geo-technical
investigation was used to estimate bearing layer penetrated with pile tips. The layers

with more than 15 blows of N value have been read on the profile as a bearing stratum
- for clay. Based on the results of the geo-technical investigation, the pile length at the

bridge structures for each drainage channel was assessed as follows:

Name of d, channels  Pile lengih{m)
-Kamal(main) 10-16.0
-Kamal(branch) ' - 7-190
-Tanjungan 9-17.0
-PIK Junction ' 8-11.0
-Gede/Bor - 9-10.0
-§.Cengkareng ' - 590

(c) Access road _

The elevation gap between the bridge’ surface and c‘xisting ground surface shall be
smoothly connected by access road with transition curve. Applied maximum gradient of
the access road ranges belween 5%_ and 9%. For stares for pedestrian bridges, 10 % was
applicd. Based on this criteria, length of the access road was determined as follows:

*_Road Length{one side}(m)
Name of D,Channel Carriageway Pedestrian

Kamal(Mainy  30.5-60.5  15.7-21.3
-Kamal(Branch) ~ 31.2-50.1  18.7-21.6 .
-Tanjungan . 49.2-68.8 '
-Gede/Bor 43979 19.1
-S.Cengkareng - 27.6-57 13.8-26
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4] Cost Estimate

6.1 Condition of Cost Estimate

The construction cost of the project was estimated under the following

‘conditions and assumptions:

()  Exchange rate of currencies is US$ 1.0 = Rp. 2,350 = ¥ 115.
(ii) * The construction cost was estimated based on the price level of June, 1997.
(iii) The.physical cominge.n'cy is assumed to be 10 % of the total cost.
(iv)' ‘The price escalation ratg is assumed to be 2 % per annun.
- (V) Income tax of 10 % is included in the project cost.
(vi) ~ The government administrative cost is assumed to bc 5 % of tlm direct
- construction cost.
(vii)  Engineering service cosl is estmnled on actual cost basis.
(viii) Compensauon cost for land and house is estimated 1doplmg the unit price in
~ similar project in west Jakarta,

i 62 . Financial Cost and Annual _[_)iébursemcm Schedule

~ The project cost estimated based on the above conditions and assumptions is
USS 88,973,000. Based on the construction time schedule, the cost to be disbursed

during each constniction year was eslimated as follows:

Year-  Amount{1,000USS)  Year Aniount(},000US$)

1997 1,030 2002 15,303
1998 - 854 2003 12,487
1999 3,297 2004 14,802
2000 _ 8,152 2005 - 10,856
2001 14,245 2006 7.447
Total 27,578 o 61,395
7 Economic Evaluation of the Project . -

" Economig viability of the project was examined based on the economic cost and
‘benefit to be obtained by reduction of decrease in flood damage The conditions ancl
assumphons adopted for the economic evaluation are as follows:
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(@)

(i1}

(iii)

{(a)
{b)
{©)

(d)

The economic cost was estimated by deducting tax related to the works and by
adopting shadow price. The estimated economic cost is US $ §1.42 million.

Since design flood of 10-year recurrence for the Cengkareng west area and S-year
recurrence for the Meruya area was applied, the flood damage less than the flood
damages with rcspéclive flood probabiiity was regarded as the flood control
benefit. The estinated annual benefit is US § 7. 6 tmlllon for the Cengkareng west
area and US$ 0.2 million for the Meruya area,

Economic viability of the project was examined by means of economic internal

 rate of return (EIRR) under the following conditions:

Economic project life time is 50 years after completion of the project works.

- The economic cost and benefit were estimated on price level at September 1996.
“ Operation and maintenance cost was estimated as 0.5 %of the dlrect construction
-cost of the project.

Due to the land subsidence, pumping facilitics may be needed at outtet portion of
the l‘anjungan Kamal, Saluran Cengkareng and Gede/Bor dmmagt, channels in
years, 2016, 2018, 2018 and 2024 rcspecti\_fely if "dcsign waler bccomc& higher
than: the ground elevation along the drainage channel. Economic cost for the
pumping up facilities was éstimated at U_S$ 3,065 million in total. ‘

EIRR estimated based on the above conditions is 17.9 %. In addmon sensitivity

analysis was made under the following lhrec cases:

(1)
(i)
(iii)

8

(1)

In case that the construction cost increases by 15 %.
In case that the economic benefit decreases by 15 %.
In case that the above two cases take place at the samie time.

Results of the sensitivity analysis for the above three cases are as follows:

(Unit: % )

Case SR _ EIRR
Case} . 148
Case 2 14.2
Case 3 : A B )

Environmental Impact Assessment

Present environmental conditions significantly related to the project
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{(a)  Socio-cconomic environment

1) Legal residents

There are 211 houscholds with land certificate, generally termed as legal residents,
directly affected by the project and that they are subject to relocation. Their level of
inicome is relatively low.,

Based on the exper_icnccs of the Department of Housing, DK1 Jakarta, approximately
75 % of the local residents would move into the low cost npmmehl in the case of the
prOJec! 162 households would ‘move into the low cost apartment constructed by the
Department of Housing, DKI Jakarta. This is approximately 77 % of the total number of
local households subject to relocallon as hlgh income families, shop and factory owners

‘would not move into the low cost apartment. |

2) Squatiers

The squalters directly affected by the project are 1, 442 houe.eholds They are subject to
evacuation with nominal- amount of payment before the riverside areas are cleared for
engineering works. Existing squatters have been causing environmental impacts to the
socio-économy of the surounding areas as well as to the physical conditions of the
dramage channels. Removing them from the riverside areas would be genemlly

considered as a way to improve present envirormmental conditions.

. (b)  Biological environment

1) Mangrove growth area

The Tanjungan drainage channel is constructed through mangrove plantation area where
planting scheme is cwirently undertaken by the Department of Foresiry of DKI Jakarta.
The area is designated as "Protected Forest of Angke - Kapuk”. Next to the protection
forest is a wide arca of fishpond. The Tanjungan drainage channel is also constructed
through these areas.

(¢)  Physico-chemical environment
1) Adr quality, noise level and dust

- Air quality in the project arca is generally low. In the area where lhc traffic and

industrial establishment ‘are _concentrating is: the worst’ area. JI.. Kamal Muara that
crosses over PIK Junction, Tanjungan, and Kamal drainage channel is the road with.

“significant pollution load cdiip_lec_l with the industries established along the road. Other

areas along the major roads are generally considered as significamly polluted in terms
of air quality. Residential areas without any economic activities do not suffer air



pollution of the project area.

2) - Water quality

The result of water quality analysis for the drainage channels within the project area
“shows significant substandard of water quality as compared to the Standard of Water
Quality for DK Jakarta. This is also exemplified in the biological analysis.

There are a number of reasons being considered. Among them are the disposal of solid
waste as well as the domestic waste water and some industrial dlschargc of small -md

:'medmm sized f'u:lorlcs disposed to the dr‘nnage channels inthe pro;ect area.

(2)  Significant enwronmemal impacls mduced by praject

@) Relocation of local residents

1) Legal residents
‘Relocation of the local residents i is the most s;gmﬁcam and negative lmpacts induced by
the project. Thus relocation plan is conducted within the framework of the project as a -
- means o minimize the impact on the socio-economic environment. As the relocation
plan is conducted, details of which is dealt with in the “Social Impact-Management |
Plan”, most of the significant impacts are minimized although some individuals would
remain unsatisfied as they have to rearrange their economic activilies in the resettlement
area. Those who work for companies will have to change their comimuting route to work,
or to school in the case of their children, and the general living conditions of the
resettlement area. To some e)‘stchl, local reésidents would have to reamange their
accupation (oo,

Those who keep shops in the arcas, especially the Kamal drainage channel that are not
subject to relocation will lose a large number of locat residents who have been living in
the area as customers. To some extent, small and medium factories would suffer from
the loss of mexpensive 'labor as the local residents with land centificate, or even
squatters, are relocated. |

2) Squallm,

Remowng the squatters from the’ present lwmg arcas would ‘mean to cause further
congestion to the riverside areas elsewhere in DKI Jakatta as they move out from the
riverside areas on the dra'inagc channels Wi_l'hin the project area. This will cause two
significant impacts as follows:
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- 'They might move out to other drainage channels within the project area for extra
payment, or the paymenl is made inadvertently for the second time, or even for the
third; and

- Making nominal payment to the squatters would not solve chronicle problem of
urban settlement within DKI Jakarta,

Thus, prepara!ion of land areas for the squﬁuers' to move inte and resettle in the
prepared land area as they pay rent for their plot is bugge:.ted Details of the suggestion

10 prepare reseulement areas for the squmlcrb ar¢ described in the “Social Impact

- Management Plan”. With the implementation of the suggested resettlement plan for the
- squatters, the above two significant impacls are greatly reduced.

) Mangrove growth area

Construction works taking place within the mangrove plantation area is considered to
induce some negative and - significant impacts to the mangrovc' protection area. As
monitoring works and pn,scnt planting activities are c0nducted mitigation measures to
avoid - excessive turbldlty in the water of the mangrove growlh arca could be
implemented during the construction périod.

©) Air quality, noise level and dust

Air quality, noise level and dust including general degradation of air quality and
vibfalibn during the construction period is considered as 'ncga(ivc but not significant
impact. Monitoring works conducted as a part of general reqmremenl for construction
works would be generally considered as a part of environimentat management plan to
solve the problem. '

{(d)  Traffic congestion

Bridge reconstruction works associated with the drainage construction works would

~induce negative and significant impacts as it causes significant traffic congestion. The
* most significant traffic congestion that might occur during the reconstruction of bridges

in the project area would occiir in the area as follows:
- JI. Kamal Muara on Tanjungan drainage channel;
- J1. Kamal Muara on Kamal drainage chamiel (Main); and

- Jakarta Outer Ring Road on Saluran Cengkareng Drainage Channel.

These bridges would require wide area for traffic diversion during the reconstruction
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period. Further, the construction works would probably cause negative impacts to the
general economic activities in and around the project area.

“(3) Envirommental management plan

(@) -~ Relocation of local residents, factories and others

Relocation plan, generally termed as “Social Impact Management Plan”, is a kind of
environmental mananmcm plan for the project. Number of houscholds, factories and
other buildings subject to relocation have been estimated at 1,716, B

Ol' the total local reéidemg with land cérlificalg, 162 households are expected to move
into the low cost apartment. Other househblds, factories and other buildings including -
several ‘schools, mosque buildings and market places will have to find individual
resettlement areas upon payment of compensation. ‘Assessment of the value of
compensation has been done based on the rate of compensation determined by the Land
Procurement Comumittee of the Kot‘mmlya of West Jakarta for the similar nawre of
project conducted in 1995, Cost of compensation was estimated at Rp. 17,443.9 million.

Squatters are likely to spread over different riverside areas within DK Jakarta upon

nominal payment made for evacuation of the present living areas. They might move into

yet constructed drainage areas within the project aréa for dowble payment: Thus
establishment of their resettlement areas, bare land for rent, has been suggested.

With these measures, social environmental impact associated with the-relocation plan
would have to be managed to a large extent. Details of lhe relocquon plan are dealt with
in the “Secial Impact Management Plan”, o

(b) Precautionary measures during the construction period

General precautionary measures of the construction works is considered as one of the
environmental management plans for the project that are necessary to conduct during
the construction implementation period. In many cases, these precautionary measures
will take effect. |

In the case of the general ambnent air quahly, noise level, dust, and vibration exceeding
maxinum allowable level, any nnugatmn mcasures based on the momlormg work will
have to be conducted according to the gunde!me of the standard of ait quality of DKI
Jakarta. Up suggestions made 1o conduct mitigation measures, the person-m-chargc of
the project and the Engineer will instruct responsible contractor to reduce emission of
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exhaust gas from the construction equipment, noise, etc. during the construction period
as a matter of general procedure. '

{¢) - Traffic congestion
During the construction period for reconstruction of the bridges crossing over the

“drainage channels, heavy traffic congestion is expecled depending on the locations.
- Traftic diversion arrangement according to the construction plan would be carefully

conducted while precautionary measures to consult with the Traffic Police of the Jakarta
Police Department and the Transportation and Traffic Department of DKI Jakarta is

conducted. Heads of Kecamatan, Ke[iirahan, Rukun Tattanga and Rukun Warga will
also be informed for cooperation.

- {d) Mangtovc grmﬂh area

Mangrove growth area that Tanjungan drainage channel goes through is suggested to
designate the area of which sensitive biological management is necessary during the

- construction implementation period within the framework of the project. This is a way

to call for precautions among the personnel concerned with lhe'pjrojecl_. Therefore,
intensive care by the contractor would be taken during the construction implementation

- period with the assiS{ance of the Department of Forestry, DKI Jakarta i.e. monitoring

work on the water quality is conducted by the contractor or entrusted to the Department
of Forestry.. The means of niitigation measures and biological management works
should be also carried ot by assistance of the Department of Forestry, DKI Jakarta.

- Intensive effort of plating mangrove species could be conducted during and upon

completion of the construction works of the Tanjungan drainage channel as the result of
environmental monitoring works so indicates.

(4)  Environmental monitoring plan

(@ Air quality, noise level, dust and vibration _
“Throughout the project area and the construction implementation period, general air

quality, noise level, dust and vibration should be monitored. This is a prerequisite of the
construction works that the coniractor has to abide the contractual requirement during

‘the construction implementation period. The obtained date is analyzed with the data

obtained during the EIA Study in conjunction the standard of water quatity of DKI

Jakarta.

(L) Mangrove growth area



“Mangrove plantation area should be constantly monitored during the construction

period of the Tanjungan drainage channel in order to conduct any necessary mitigation
measures to protect the growth of mangrove.

“{c) . Socio-economic suivey of the resettlement areas

Socio-economic survey on the resetttement area should be conducted 6 months after the
resettienient operation is completed. Thereby conditions of the resettlement area are
analyzed 'objec{i.\)ely and evaluated for any further recommendations to take effect.

General living conditions of the resetiled residents should be surveyed by using
" questionnaire, which is subject to elaboration. The same survey should also be

conducted for the squatters who are subject to resettlement in the designated rented lfand
areas with in the project area as the suggested plan is implemented. '

9 ° Social Impact Management Program

(1} Number of households subject to compensation - .
Number of households and other buildings subject to relocation have been identified as

- follows:

a. Local residents with land certificate R 211 households;

b. Squatters : o 1,442 houscholds; and
Q. Factories, schools, market place, elc. 03 places.

(2) Cost of compensation

Cost of compensation is sunmarized as follows:

a. Local Residents with Land Certificate;

Rp. 42.01 million /household x 211 houscholds Rp. 8,864.2 million
b.  Squatters; _ o ' o
~Type A - Rp. 200,000 /ousehold  x 534 houscholds Rp. 106.8 million
Type B - Rp. 50,000'ihouschold. X 908 households Rp. 45.4 million
c.___Factories and others; . . Rp.8.427.5 million

Total : : Rp. 17,443.9 million - .

There are two different kinds of squatters within the project area. Type A is the
squatters who have been in the present arca for considerably tong period of time. They

have established themselves as members of the local neighborhood associations, termed



as Rukun Warga and Rukun Tattange. Being members of the local neighborhood
association, they own RW/RT numbers, or address identified for residential registration.
Payment they receive upon order of evacuation made by the government agency varies.
Depending on negotiation, it can go up to several million Rupiahs. However, prevailing
average amount within DK Jakaita is Rp. 200,000.

- Those who have not established themselves as members of the local neighborhood

association would be termed as “Illegal Residents”. Payment they reccive upon order of
evacuation made by the government agen_cy varies. Some goes up o several hundred
thousand R_uj)iahs. However, prevailing ';ivcragc amount within DK1 Jakarta is
Rp.50,000. ' |

(3 Cost of land acquisilidn

There are open spaces such as the areas being unused in the low lying areas, agricultural
land, and fish pond as well as the protection forest within the project area that are
subject to acquisition for drainage channel construction works as follows:

- Overall !aﬁd arca for the projgct - 321,489.0 m’
- Total cost of land acquisition {Rp. 165,000/m%)  Rp.53,045.7 million.

(4) Relocation operation

1) Budget plan

Disbursement plan has been elaborated in order to distribute large sum of budget for
compensation of re_lbémion and land acquisition as evenly as possible. Thus, as the land
acquisition in the area to the north of Ji. Tol. Prof. Sediyatmo for the Kamal drainage
channel is conducted in 1997, the following disbursement plan could be a possible

option:
{Unit : million Rp.)

Year 1997 : 2,000.0 (2.8 %)

" Yedr 1998 1,474.4 (2.1 %)
Year.1999 : 5,446.2 (1.7 %)
Year 2000 7,909 (1.2 %)
Yeéar 2001 17,668.9 (25.1 %)

© Year 2002 ©19,135.5 (27.2 %)
Year 2003 . - 92,1279 . (129 %)
Year 2004 4,822.8 (6.8 %)
Year 2005 2.904.5 (4.2 %)
Total 70,489.4 - (100 %)
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With the above arrangement, DPU DKI Jakarta could relatively evenly divide the
budget for the cost of compensation for relocation and land acquisition with the peak
year 2002.

2)  Method of relocation operation |

Actual relocation operation is conducted by the Department of Housing, DKI Jakarta,
when government development projcci is ‘conducted by DKI Jakarta within the
boundaries of DKI Jakarta. Thus, DPU DKI Jakarta is to make a formal request to
conduct relocation operation for the project to the Department of Housing, DKI Jakarta,
The request is made when approval on implementation of the project is issued by the
Government of Indonesia. A series of formal procedure required to observe as the
standard procedure of DK1 Jakarta is summarized as follows:

(a) . Land procerement committee

Kotamadya Jakarta Barat and Jakarta Utara will establish their own Land Procurement
Committee for assessment of the rate of compensation for the area within their -
administrative areas. In the case of the project area, a portion of the Kamal, Tanjungan
and PIK Junction drainage channels to the northeast of JI.- Kamal Muara are inside of -
Jakarta Utara. Thus, Land Procurement Ccn_mlilt_ce of Jakérta Utara will make decision -
on the rate of compensation. The rest is in the jurisdiction of Jakarta Barat.

(b)  Establishment of the drainage arca - _
As soon as the project implementation is detenmined, parallel to the formation of Land
Procurement  Committee, the person-in-charge of the  project should establish
geographical area of drainage channel prior to negotiation with individual households,
factories and others owning bmldmg and land within the boundﬂrics of dra:mge
channel. :

Upon consultation with the Department of Urban P_lanning,' DKE Jakarta, for
demarcation of each drainage channel area and its area for right-of-way according to the
Local Government Act of the West Jakarta No.2/1985 regarding Demarcation for Urban _
Drainage, cach dmlmge ch'umel area is finally established.

(¢} Negotiation and evaluation
- A formal request is made to the Head of Jakarta Barat and Jakarta Utara for negotiation

of relocation. Each Kotamadya then undertakes to form a team of negotiators. It is
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termed as Assisting Team for Execution of Procurement of Land. This team-is usually
the staff of the Department of Housing, DKI Jakarta. The Assisting Team will begin
negotiation with each houschold and other land/building owners. They are witnessed
with a representative of Kecamatan, Kelurahan, as well as the heads of Rukun Tattange

- and Rukun Warga during the negotiation. Contents of the negotiation and evaluation

will include number of famities, age, income, type of the current occupation, area of

plot and floor space, number and area of improvement subject lo compensation and
“their monetary values, available resettlement area’housing/industrial estate, their

sclection of resettlement areas, and clarification of the arrangement of payment for

compensation. -

"~ When agreement is made and amount of compensation is paid, each plot is cleared
~ based on the procedure set out in the Minister of Home Affairs, Regulation No.2 of the

Year 1985 and the President Decree No.55 of the Year:1993. The person-in-charge of
the project will notify the right of land utilization of the acquired plot to Jakarta Utara or

Jakarta Barat depending on the location of the acquired plot. The notification should

contain the swin of compensation paid, type of land ownership, complete record of the
negotiation procedure including dispute it any. '

In case of the area where there is no réscitlement operation is involved, the person-in-
charge of the project negotiate with land owners of the agricultural areas, fishpond and
mangrove growth area. In the case of mangrove growth area, negotiation should be held

* with the Department of Forestry, DKI Jakarta, to open up the mangrove growth area for

drainage channel.

- (d) Paymeni procedure

As both parties of the person-in-charge of the project and the households reach an

~agreement of relocation, the agreed amount of compensalion is paid in cash in person

with witnesses from the Kelurahan and Kecamatan. The resettdement plan is financed by
the Regional Budget of APBD TK 1 allocated to each Kotamadya.

Upon payment, land certificate is exchdnged. This concludes the negotiation and formal
hand over of the land is compleled. If certificate was rot exchanged for the reasons that
it is used for bank/loan gnarantee, etc, the relevant third party with original certificate
should be present at the time of payment, Depending on the contents of agreement, lype
of disbursement for relocation will be subdivided.



(&) Registration of the drainage area

Upon payment, land clearing is conducted by the Assisting Team for Execution of
Procurement of Land. Construction equipment for demolition of the houses and others
is provided by the team. Parallel to the clearing operation, invilation and consultation
with the Regional Office of National Land Administration in Jakarta Barat and Jakaria
Utara for the survey result of acquired land is conducted. Thereby the Regional Office '-
of National Land Administration in Jakarta Barat and Jakarta Utara will declare the
acquired land as state land, specific:illy to make use of the land for drainage channels, in
the name of the Head of Land chislrdlion. The procedure is further approved by the

- Head of National Land Administration.

(f} Resettlement 'urfmgemenl .
Whether the local residents resettle in the low cost 'apanmcm or individual rc,scttlcment
areas, the person-in-charge of the project will coordinate with the Department of
Housing for preparation of the low cost apartment for atlocation of unit to those entitled
to nioving into the low cost apartment. Same consultation is conducted for those
resettling in their own resettlement areas. Actual moving operation is conducted by the
Department of Housing, DKI Jakarta.

Upon completion of resetilement operation, airangenient for issuing of official
certificate of resettlement for those subject to resettlement should be conducted with the

Regional Office of Land Administration in Jakarta Barat and Jakarta Utara.

Dissemination of information on the result of land acquisition and relocation operation

‘to those related to the project should be done to close the resettiement Operauon This

includes the heads of Rukun Warga and Rukun Tattanga.

(g)  Organizations concerned with the resetilement program

As described above, large number of organizations are fequired to be informed of the
progress of the resettlement ﬁrogram and its timihg as well as the closing. The person-
in-charge of the project is responsible o notify, rcqueél assistance and clarification, and
disseminate information on the pro;m.t to all the orgmuauons conccmed with the
relocation operation of the pmJecl ' '

A simpliﬁed flow chart of relocation operation for the households with land certificate

*and the squatiers is as follows:
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Request made by DPU DKI Jakarla Dept. of Housing
| R

Formation of Land Procurement —~  Formation of Assisting ‘Team for Land

Commitlec at Kotamadya Procurement and Compensation
(Jakarta Barat and Utara) |
! - ]
" Evaluation of the rate of compensation - - l
o |
Negotiation
cha:malan, Kekurahén,'RW and RT - : -> . Wilness
o _ |
Agreement and Payment
| | |
- Kecamatan, Kekurahan, RW and RT —-» Wilﬁess
l .
_ ' Formal Hand-over of land
f . _ Dept. of Housing ' . |
_ Moving and Land Clearing
Construction of Low Cost Apartment !
_ _ _ !
}
Rescttlenient Operation
with Assistance of
Kecamatan, Kekurahan, RW and RT ! Squatters
(vehicles etc. is sometimes provided) < <« <<« et | are
| _ l  dispersed
|
}
} ' " Suvey of Acquired Land Arca
- Issue of Land Certificate - o !
" for the households with land ceitificate _ Approv:il by the Départment

of Urban Planning

Registration of Acquired Land
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at Regional Office of Land Administration
!

Implementation of the Construction Woiks

10 Construction Plan and Implementation Schedule

(1} The proposed organization for implementation of the project is shown in Fig.
10.1. An exeétlling age:jcy of the project will be Directorate General of Human
Settlements {CII’TA KARYA), Minislry of Public Works, the Republic of Indonesia
- which is responsible for management of the project works including loan appraisal, loan

3

" agreement and overall management of the project works. ‘The construction works will
be entrusted and carried out by Project Management Office, DPU DKI Jakarta.

f ) The foreign currency poition and a part of the locale currency portion of the
construction cost are expected to be financed by an international organization with its
soft loan. The remaining local cunency pomon will be covered by the Indonesian
national budget. '

{3 Study on the contract packaging and project implementation plan was made

from three aspects, nmmly, (i} prospect of compensation of households and land, (ii)
investment effect of the project cost, and (iii) technical priority. Based on these results,
the contract package was determined in consideration of the following aspects:

(i)  Sequence of implementation for drainage channel works studied $o far

(1) Harmonization  of implementation works to avoid social inequality and
administrative imbalance as pointed out by vice govemnor

(iii) Early implementation of drainage channe! with less compensation area

(v} Combinuiion of drainage channels works in consideration of topographic
conditions for construction works and of avoiding traffic jamming due to d:fferent
contract packaged works -

(v) Amount of contract pack'igc m consxderauon of mtumuonn! lendermg

I consideration of the above situations, it has been proposéd to procecd with the
construction works of the drainage channels by dividing into the following three
packages: ' '

.
Ern,
iaM

Package-1 Kamal drainage channel

-42-



Package-2 Tanjungan drainage channel and PiK Junction drainage channel
Package-3 Gede/Bor drainage channel, Saluran Cengkareng drainage channcl
and Meruya drainage channel '

For formulation of the project implementation plan, the following matlers were
contemplated:

(i) ~ Early implementation of drainage channel with less compensation area

(i) Loan validity by an intemational financing agericy, and

- (i) Balanced compensation cost to be disbursed annually

‘At the explanation of the final draft report, it was requested by DKI Jakarta that the first

priority should be given to package-1 and next priorily is package-2, due to the reason
that drainage arcas along J1. Tol Prof. Sediyatmo are quite densely populated and the
highest economic development potential zones, and early implementation of “the

drainage channels for the packages-1 and 2 was required.

[n consideration of the above requested comments and items (i) and (iii), it was

~ proposed to proceed with the construction works of the drainage channels in accordance

with the implementation schedule as shown in Fig 10.2.

(4) Construction time schedule was formulated considering the following
~ conditions: '

- Drainage channel works shall be executed from downstream past in principle.

- Construction priority is given to the section having fewest number of households.

- Bridge construction in each section shall be made from downstream phrt in order to
follow river structure construction,

-* The construction periods of neighboring bridges shall not be overlapped.

The proposed construction time schedule is illustrated in Fig 10.2. The construction
works are scheduled to be executed in 6.5 years from May 2000. The pre-constiuction

activities in 1997 to 2000‘consisl' of detailed design, financial arrangement, pre-

qualification of lendcr._tcndering, tender evaluation and contract award. Beside:s those
activities, land compensation and resetilement will be made timely in advance of
commencement of construction works at each site.
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