MARCH 1991

JAPAN INTERNATIONAL COOPERATION  AGENCY







- JIEXN LiBRARY

|Iﬂﬁllﬂlllllﬂlﬂlli%lllﬂll'llﬂllll |

1089791 6]

o
N
—?/ -~






THE GOVERNMENT OF THE REPUBLIC OF INDONESIA

THE STUDY ON URBAN DRAINAGE
AND
WASTEWATER DISPOSAL PROJECT
IN
THE CITY OF JAKARTA

FEASIBILITY STUDY
SUPPORTING REPORT

MARCH 1991

JAPAN INTERNATIONAL COOPERATION AGENCY



HEEW A X




TABLE OF CONTENTS

Page
Table 0f COMIENLIS ...t st e e et e e s s e et e eraese srnmeenet e brasaaneraenne i
LSE OF TADIES .oiiiiiciiiiiiiii it e st cr s e ass s eh et e e e s ste s st b e e e s s ar bt enee s ssemeeee s s smbnne e srbe srasesaanne v
LASE Of FIZUIES  .eeiiiieiiiiiieiiieis i cveircreeeeseenerenreees s sar s aeas s sr sy e e 2aesaesaaean s e en se e sbesan s bemaanarnranaean xi
1. URBAN DRAINAGE
1-1 CENGKARENG WEST URBAN DRAINAGE
Chapter 1 Project Area
1.1 General oo et e e ea s I-1
1.2  Existing and Future Land Usc ... I-2
1.3 Objective Drainage Basin i 1-3
Chapter 2 Flood and Flood Damages
2.1 Flood Condilions ..ot s s I-11
2.2 TFlood Damage ....cocoocoimmaniiirisiisssssais s s e snssrers s s e s reseesen s e 1-11
Chapter 3 Drainage Improvement Plan
3.1 Design Flood Discharge ..., 1-20
3.2 Design Boundary Water Level ..., I-23
3.3 Alternative Studies for Drainage Basin (A) .ciiviiinnninnn. I-26
3.4 Alernative Studies for Drainage Basin (B} ..., F-28
3.5 Altermative Studies for Drainage Basin (C and D) ................ I-31
3.6 Alternative Studies for Drainage Basin (E) .ooviviiiiciiiiiniinnns I-34
3.7 Proposed Drainage Improvement Plan ... 1-38
Chapter 4 Cost Estimation and Implementation Schedule
4.1 Basis of Cost EStimation ......ccooiimriin i s 1-67
4.2 Unit Construction COSL ...iiiviiiiireniinersissresenrasisessrrer s eenns 1-67
4.3 Estimate Project COSL .ecuiveivicviirisieriresersesesseesssanisssseerassnennenns 1-68
4.4 Operation and Maintenance COSt .oooccveiiiciiiciicicicince i, 1-69
4.5 Implementation Schedule ..o I-69



Chapter 5
5.1
5.2
5.3

Project  Evaluation

Economic Benefits and COSIS .ooviviiiiiieciciiiniininsiveennereecrossesens eve I[-79
Project Evaluation ... e I-80
Environmental ASSCSIMEINL. ii.iiiivieieireirrireiririiresssennisrnsnencrsunenseans I-81

SEPAK RIVER IMPROVEMENT

Chapter 1
1.1
1.2

Chapter 2
2.1
2.2

Chapter 3
3.1
3.2
3.3
3.4

Chapter 4

Project Area
General e vereui renvesssearran .. 1-99
Existing Drainage System ..o, I-99

Flood and Flood Damages
Flood Conditions ........cccceeennes fevmennrererrecbtnrr et et et aaaie itk eiae sreeanasias I-102

Flood DAMAEES .ocovivierreereersreimmnenens s ibseces o siiias et I-102

Proposed River Improvement

Objectve River Section ... e s I-107
Design Flood Discharge ... PPt 1-107
Proposed River Profile and Cross Section .....cooocovviernnnnns 1-107
Proposed Construction Works and Land Acquisition ... 1-108
CoSt ESHMACIE .ovvevvrriviieiicvissassstnsirissis s sana s sss saess ssrsmssssesessessneons 1-113

BOJONG DRAINAGE IMPROVEMENT

Chapter !
i.1
1.2

Chapter 2
2.1
2.2

Chapter 3
3.1

3.2

Chapter 4

Project Arca _
General ... PR e s sy I-116
Existing Drainage System ... OOV VUSRI URR P U UUSTUOTSTPY I-116

Flood and Flood Damages
Flood Conditions ... rscca e e 1-123
Flood Damages .o iiciniiree e e e essceeer e e e arrb e 1-123

Drainage Improvement Plan

Assessment of Existing’ Drainage Capacity ... 1-139
Proposed Channel Improvement Plan .. rrrrens e 1-131
Cost ESUHMALE oiiiiiieiir ettt s et e [-140

ii



I-4

IT.

MARUYA ILIR DRAINAGE IMPROVEMENT
Chapter 1 Project Area ..o etene e br et eaeanreiaeere st e neensantereas I-141
Chapter 2 Flood and Flood Damages

2.1 Flood. Condilions...c.iieoierrieicereercenrneeenr s ssesreeeeenes 1-143

2.2 Flood DAMAZES ....oeveereriivsiesiiesessesaseris st asesssssssssesessansasesssnasnns 1-143

Chapter 3  Drainage Improvement Plan

3.1 Existing Drainage SYSIEM  .oceveeieoiieiieneessinsiessesseesseneeaeieenens I-150

3.2 Existing Flow Capacity of Channel and Culvert ... I-150

3.3 Proposed Drainage Improvement Plan i, I-151

3.4 Proposed Construction Works and Land Acquisition ... I-153
Chﬁpter 4 CoSt ESHIMAIE .ooviiiiiieiieiiiiiiiiirriissassesrerrrrrre st rrrnsnss s s rssssssssssssensnnres 1-164
SEWERAGE

Chapter 1 SEWERAGE SERVICE AREA

1.1 General .o e e i1-1
1.2 Division of Sewerage ZOne ...c..cccccrvrmriiceeriimriecicirnicccinieee e I1-1
1.3 Conventional and Interceptor Arcas ..o II-3

Chapter 2  DESIGN WASTEWATER DISCHARGE
2.1 Specific Wastewater Generation ..., 11-10
2.2 Decsign Wastewater Discharge .., 11210

Chapter 3 ALTERNATIVE STUDY OF TREATMENT PLANT

3.1 GENEIAL oo sttt 11-15
3.2 Design Crieria ...oooovieeoveecer i e e II-15
3.3 Alternative Plan A .o e eraaane I1-16
3.4  Alternative Plan B ... T11-17
3.5 Alternative Plan C ..o vccvinnerrrrirrrerrer e serreeraa e I1-18
3.0 CONCIUSION vt cerrear et e vt irie e s e s s rsrene s I1-19

Chapter 4  ALTERNATIVE STUDY OF CONVEYANCE SEWER ROUTE
4.1 Optimum Construction Method ..., I1-25
4.2  Selection of Alternative Route .ccoovviiiiiiiiiniviiiiiiiinnnn. i1-26

iii



4.3
4.4
4.5

Chapter 5
5.1
5.2
5.3

Chapter 6
6.1
6.2

Chapter.7
7.1
7.2
7.3

Chapter &
8.1
8.2
8.3
8.4

Chapter 9
9.1
9.2
9.3
0.4
6.5

Chapter 10
10.1
10.2
16.3

ANEINALIVE A e iiiciieeeiiteesressesab s s iserrtne s ebn s omebnns rnnnssenesnes
ABernative B i e s s ar e s s sas sy e e e s een

Comparative Evaluation ...,

PROPOSED SEWERAGE DEVELOPMENT PLAN
Collection SYSIEM ..ovcvvceiiicinirceninn e seressenis
Conveyance Sewer ..o TSP POV PRTROTN

TreatMenl PIANT oo ciiiiiiieaias s eaetsts et s s s rarrrsenstisessateners

PROJECT AND COST ESTIMATE.
COStruction PLAN  ...iicoiviciieieiiiseasiiesiessarsssrassressssinsrssrsasseranssesnns
Project Cost ESHMAIE ....cccvivivinrviiriiiiiniiinninvenrarssssssssserrrerreesens

IMPLEMENTATION PROGRAMME
Praject Phasing .o s ssnen e s ssnneenens
Implementation Programme .......ccoeveeiniiinernrceiincniersnsenenan,

Disbursement Schedule ....ivcorviiirrerireeerrsserrerseerrrrerrreresnnserees

ECONOMIC, SOCIAL AND ENVIRONMENTAL EVALUATION

Nos. of BenefiClarics .oiicvivicisrnncirnerreceersrranrrereeesssreeesesnnes
Reduction of Pollution Load .....ccceiviieeeniiennresessssesneie s
Reduction of Waterborne IDHSease ......cccoooeiviiiiviiciiicnnreeenirerenn.

Environmenial ASSCSIMCAL .iviiiieriieiieeeieriersinreninerecrnesensrnsraceann

FINANCIAL EVALUATION

People's Willingness 10 PaY .o eerceceess v
Sewerage Service Charge of JSSP e,
Affordability and Contribution of High Rise Building ...
Proposed Sewerage Charges ..cccovcvvcviciivivieerssssemierrrsrsnsisrsienveas

Financial Analysis .o er s err e ese s ge s e

INSTITUTIONAL ASPECTS
Existing Status of Institutional Aspects of JSSP ...
Basic Philosophy of PDAL Jakarta ........cccoooviiineivnninin.

Proposed Institutional ASPECIS .cicvvivcirriccneerecr it

iv



I-1

LIST OF TABLES

. Page
URBAN DRAINAGE -
CENGKARENG WEST URBAN DRAINAGE
Chapter 1 . PROJECT AREA
Table 1.1.1 Main Features of Exisiing Drainage Sysiem ... et 1-5
Chapter 2 FLOOD AND FLOOD DAMAGES
Table 1.2.1 Estimated Number of Properties in Inundation Area ... I-14
Table 1.2.2 Estimated Number of Vehicles on Road by Type
and by Inundation ATEA ...ciicciiiicierr e 1-15
Table 1.2.3 Average Annual Flood Damages
by Inundation AI€a ..o e e I-16
Table 1.2.4 Summary of Estimated Average Annual Flood Damages
("Without Project” Case) ... essnsanen 1-17
Chapter 3 DRAINAGE IMPROVEMENT PLAN
Table 1.3.1 Design Discharge and Main Features
of Proposed Channel ... I-42
Table 1.3.2 Construction Cost for Aiternative Plans .....coccoococcvnenvneeeenenn I-46
Table 1.3.3 Design Flood Discharge Distribution
_ of Proposed Channel SYSIEM ....cocriicnirienniinnnnereeseenn. I-50
Table 1.3.4 Profile and Cross Section of Proposed Channel ................. i-51
Chapter 4 COST ESTIMATION AND IMPLEMENTATION SCHEDULE
Table 1.4.1 Labour Cost, Rental Cost of Equipment
and Material COSt ..oooeeeiereieerrceecsentee e eeesesee st besenasanaens 1-70
Table 1.4.2 Unit Construction COSt ...ooooiviiveeeioivinei et e 1-72
Table 1.4.3 Break-down of Project COSl ....ciicooeviiiiciin e e I-73
Table 1.4.4 Direct Construction and Land Acquisition
/éompensation Costs for Drainage Basin ......ccooieiriireiennnnn, I-74



Chapter 5
Table 1.5.1

Table 1.5.2
Table 1.3.3
Table 1.5.4

Table 1.5.5
Table 1.5.6
Table 1.5.7
Table 1.5.8

PROJECT EVALUATION

Economic Costs of Cengkareng West Urban

Drainage Project ..o I-91
Cost Benefit Streams ............ e e 1-92
Cumulative Cost Benefit Streams ..o, 1293

Cumulative Cost Benefit Streams at Discount Rate

OF 10T 1vovciriiieriricr ittt ias s e 1294
Computation of NPV and B/C ., i-95
.Computalion Of EIRR i it vssis s isiib s e 1-95
Environmental IMPACES  .oooorciviimnirisi s sneinenen 1-96
Negative Impacts and Management Measures ... I-97

1-2 SEPAK RIVER IMPROVEMENT

Chapter 2
Table 2.2.1
Tabie 2.2.2

Table 2.2.3
Chapter 4

Table 2.4.1
Table 2.4.2

FLOOD AND FLOOD DAMAGES

Estimated Number of Prbpc'rtics in Inundation Areas ... I1-103
Estimated Number of Vehicles on Roads by Type

by Inundation Area ... s 1-104
Summary of Estimated Average Annual Flood Damages

{"Without Project” Case) .o eevn e 1-105

COST ESTIMATE
Break-down of Project COSt .ooivviiimrerimviinie e, I-114
Direct Construction and Land Acquisition Cost .................. I-114

I1-3 BOJONG DRAINAGE IMPROVEMENT

Chapter 2
Table 3.2.1
Table 3.2.2

Table 3.2.3
Table 3.2.4

Chapter 3
Table 3.3.1
Table 3.3.2

FLOOD AND FLOOD DAMAGES
Estimated Number of Propertics in Inundation Areas ... I-124
Estimated Number of Vehicles on Road by Type

and Inundation ATCA ..cooiiiiecieni et e nrerersesnanarnenee. L 125
Average Annual Flood Damages by Inundation Area......... I-126
Summary of Estimated Average Annual Flood Damages ... 1-127

DRAINAGE IMPROVEMENT PLAN
Existing Flow Capacity of Drainage Channel ..., 1-132
Main Features of Proposed Channel ..., 1-133

vi



I-4 MARUYA ILIR DRAINAGE IMPROVEMENT

II1.

Chaptef 2
Table 4.2.1
Table 4.2.2

Table 4.2.3
Table 4.2.4

Chapter 3
Table 4.3.1
Table 4.3.2

Chapter 4

Table 4.4.1
Table 4.4.2

SEWERAGE

Chapter 1
Table 1.1
Table 1.2

Chapter 2
Table 2.1
Table 2.2

Chapter 3
Table 3.1

Chapter 4
Table 4.1
Table 4.2

FLOOD AND FLOOD DAMAGES _

Estimated Number of Propertics in Inundation Areas ... I-144
Estimated Number of Vchicles on Road by Type and

by Inundation Area ... ettt erer e e rar s I-145
Average Annual Flood Damages by Inundation Area ... I-146
Summary of Estimaled Average Annual Flood Damages

("Without Project” Case) ....cccvcerimniiriiciimiicseassssennnsnes I-147

DRAINAGE IMPROVEMENT PLAN
Existing Flow Capacity of Drainage Channel ... I-155
Break-down of Construction Works and Land Acquisition

& Compensation by Channel ... 1-156

COST ESTIMATE

Break-down of Consiruction CoSl ... oo, I-165
Break-down of Direct Construction

and Land Acquisition Cost by Channel ... 1-166

SEWERAGE SERVICE AREA

Service Area and Served Population ..o 1I-5
Service Area and Served Population in 2000

by Sub-zOne . 1I1-6

DESIGN WASTEWATER DISCHARGE
Specific Wastewater Generation ..., [-13
Design Wastewater Discharge by Sub-zone in 2000............ [I-14

ALTERNATIVE STUDY OF TREATMENT PLANT
Estimated Construction and O & M Costs
of Three (3} AUEMAtIVES .ccoiiivviiienie e erssnne s I1-20

ALTERNATIVE STUDY OF CONVEYANCE SEWER ROUTE

Length of Main & Trunk Sewers of Each Aliernative ....... I1-31
Length of Main & Trunk Sewers

of Each Earth Covering Depth .vviiirnirieererec e, 11-31



Chapter 5 PROPOSED SEWERAGE DEVELOPMENT PLAN

Table 5.1 Numbers of House Connection by Sub-zone ........ccoeerieeeennnnns 1i-41
Table 5.2  Tertiary and Secondary Sewers in Sewerage Area ........ 11-42
" Table 5.3  Proposed Collection Sewer by Sub-zone .......... (R 11-43
Table 5.4  Lift Pump Station at Kel. Jelambar Bart ........ivccoecirireenn. 11-44
Table 5.5 Proposed Conveyance SeWer ...ccrriciiicininninrciennen. 11244
Table 5.6  Treatment Plant at Pluit Pond ... I1-45

Chapter 6 PROJECT AND COST ESTIMATE

Table 6.1  Project Cost of Sewerage DEVElOPMENL wuiviivmivusnsiivrssissrssssssnns I1-70
Tablc 6.2 Breakdown of Dircci Construction COSL eereererereeeneesroeseceeseenes Ii-70
Table 6.3 Construction - Cost of Secondary/Tertiary Sewer ... I-71
Table 6.4  Construction Cost of Main/Trunk SEWEr ........ccecvrvervvieceonens 11-72
“Table 6.5 Construction Cost of Conveyance SEWEr ..vvvicirvvcineenicnnn, I1-73
Table 6.6  Construction Cost of Lift Pump Station .........ccecvecverirencnnne. 11-74
Table 6.7 Construction Cost of Treatment Plant ....cccccoinriiniiiincnnnannconnnn I1-75
Table 6.8 Main Sewer Construction Cost by Sub-zone, by

Diameter and by Earth Covering Depth ... 11-76
Table 6.9 Trunk  Sewer Construction Cost by Sub-zone,

by Diameter and by Earth Covering Depth ...ccccoccnveciiinnnene I1-78
Table 6.10 Manhole Construction Cost by Sub-zone, by Diameier

and by Earth Covering Depth ..o I-80
Table 6.11 Unit Construction Cost of Collection Sewer by Diameter

and by Earth Covering Depth ..ccoccovnvereieieonsieeesine s 11-82
Table 6.12 Breakdown of Collection Sewer Unit Cost..iivieiinieeeinrrrrnnens 11-83
Table 6.13 Unit Construction Cost of Manhole by Diameter

and by Manhole Height ..o e I1-95
Table 6.14 Labour Wages ....ooiiviiiieiiicsiiirieeiiernrennsr s sesissiciinneresessssersssrnesasas 11-96
Table 6.15 Rental Cost of EQUIPMENt ...occoocceieeiieie i crreseetnes s renesseners 11-96
Table 6.16 Fuel and Materials COSl ..o 11-97
Table 6.17 O&M Cost for Central Sewerage ZOBE ....occcviiviveeevnrersnensiinien I1-98
Table 6.18 DBreakdown of O&M Cost for Central Sewerage Zone .......... II-99

Chapter 7 IMPLEMENTATION PROGRAMME

Table 7.1 Alternative of Project Phasing ..., 11-109
Table 7.2  Implementation Programme of Scwerage Development ... II-110
Table 7.3 Disbursement Schedule ...ooooiiievniciiircn s 112111

viii



Chapter 8
Table 8.1

- Table 8.2
Table 8.3
Table 8.4
Table 8.5
Table 8.6

Chapter 9
Table 9.1

Table 9.2

Table 9.3
Table 9.4
Table 9.5
Table 9.6
Table 9.7
Table 9.8
Table 9.9
Tabl_e, 9.10
Table 9.11

Table 9.12

ECONOMIC, SOCIAL AND ENVIRONMENTAL EVALUATION
Number of Properties in the Central Sewerage Zone

in 1988 ..., et e s
Existing and Future Pollution Load as BOD

by Po]lutioni Sources in the Project Area ...

Number of Properties in the Central Sewerage Zone

I 2000 e e e e e e e
Benefits in Terms of Reduction of Medical Costs ...
Environmental IMPacts .. e s
Negative Impact and Management Measures ...l

FINANCIAL EVALUATION

Total Willingness to Pay of Houscholds and
Establishments/Institutions for Sewerage Services

by Kelurahan in 1988 ...,
Total Willingness to  Pay of Households

and Establishments/Intitutions for Sewerage Services
by Kelurahan in 2010 ...
Total Wilingness to Pay for Sewerage Service

by Type Of Properties ...
Tariff of Sewerage Discharge Services pased on Floor

Estimated Revenues from High Rise Buildings

- Central Sewerafe ZONC ..iiciiiierircrnerarrrsse e
Estimaled Revenues from High Rise Buildings

- Project ATER oereomeeeeeeeeeessesesereeeses e eens s s en s sr s en st
Estimated Revenues from High Rise Buildings

= JSSP AICA oot e e s s et
Estimated Project Costs

- Central . Sewerage ZODE ...cvcvivereiniiriisens s e essseeeiine.
Estimated Project Costs

- Project AFCa i e e e e
Estimated Project Costs

= JBEP ATEA iiirerreeeiiiier et ettt a et s rra e e
Sewerage Charges per Unitary Discharges

OF WS E WA T cuvrtiiererasirrrieesertrbs s serbrtnassisansaeser e saassssnanasssbnnnssaesen
Proposed Preconditions and Assumptions

for Financial AnalysiS........cc.coociiimiiiiiiiiiicis e e,

ix

11-157



Table
Table
Table
Table
Table
Table
Table
Table
Table
Table

9.13
9.14
915
9.16
9.17
9.18
9.19
9.20
9.21
9.22

Alternative Assumptions Case I for Financial Analysis ... 11-172

Alternative  Assumptions Case I for Financial Analysis ... I1-173
Alternative Assumptions Casc III for Financial Analysis .. 1I-174
Alternative .Assumptions Case 1V for Financial Analysis ... T1-176
Financial Statement - Proposed Plan ... I1-178
_Fi'nancial Statement (. Project Area ) - Proposed Plan ... 11-181
Financial Statement - Alternative Case L. - 11-184
Financial Statement - Alternative Case II...... vt e 11-187
Financial Statement - Alternative Case Ill......... enereearbeaas 11-190
Financial Statement - Alternative Case V.. I1-193



LIST OF FIGURES

I. URBAN DRAINAGE

I-1 CENGKARENG WEST URBAN DRAINAGE

Chapter 1
Fig.1.1.1
Fig.1.1.2
Fig.1.1.3
Fig.1.1.4
Fig.1.1.5

Chapier 2
Fig.1.2.1

Fig.1.2.2
Chapter 3
Fig.1.3.1
Fig.1.3.2

Fig.1.3.3

Fig.1.3.4
Fig.1.3.5

Fig.1.3.6

Fig.1.3.7

Fig.1.3.8

Fig.1.3.9

Fig.1.3.10

PROJECT AREA

Location of Projeclt Area ...,
Existing Land Use of Project Area (1990) .....coovvivevvnrinnns
Future Land Use of Project Areca (2005) .....coooiiiinnn
Objective Drainage Basin ..o,

Existing Drainage SysStem ...,

FLOOD AND FLOOD DAMAGES

Habitual Inundation Arca

(Cengkareng West  Urban Drainage) ...,

Potential Inundation Area

(Cengkareng West Urban Drainage} ..o,

DRAINAGE IMPROVEMENT PLAN

Longitudinal Section of Cengkareng Floodway ...

Location of Alternative Channel Improvement

FOr Basin A & B. ovoiriiiiiiirneeniereincererrrne s enansea st s s

Location of Alternative Channel Improvement

for Basin C/D & E oo esinne e e erssensass ssnssrassnsinans

Location of Proposed Channel Improvement

Design Flood Discharge Distribution

of Proposed Channel ......covervvvricie e e,
Profile and Cross Section of Tanjungan River ...
Profile and Cross Scction of Kamal River .........cooenen
Profile and Cross Section of Proposcd Padongkelan

Channel ..ot e

Profile and Cross Section of Proposed Kali Gede

& Kali Bor Channel oooeoviiiiiereeeiniirierinn e srsire e iessissiesssnennenns

Profile and Cross Scction of Proposed

Saluran Cengkareng Channel .......cocooviiiiiiiiininiiicienn,

Xi

Page

1-6
1-7
1-8
[-9
1-10

1-53

I-54
I-55

1-56
I-57
I-58

1-61

[-62



Fig.1.3.11

Fig.1.3.12
Fig.1.3.13

Chapter 5
Fig.1.5.1

Profile and Cross Secction of Proposed New Channel
Of BASI (A} oooriiiiiiiirciiiiirainaerireriesssssirseerresesssesmnssstesessnssnsnsnernsras
Structure of Sluice Gate and Revetment ....o..oovveevvevcervvninrennnes

Structurc of Highway Crossing ...

PROJECT EVALUATION

Location of Proposed Channel Improvement ... TR

1-2 SEPAK RIVER IMPROVEMENT

Chapter 1
Fig.2.1.1

Chapter 2
Fig.2.2.1

Chapter 3
Fig.2.3.1
Fig.2.3.2
Fig.2.3.3
Fig.2.3.4

PROJECT AREA

Location of Project Ara@ .....cccccccoieiiiviiiinirevnnnniisnssssssersnscrsnsanis

FLOOD AND FLOOD DAMAGES
Habitual and Potential Inundation Area

{(Sepak River IMprovement) ...l

DRAINAGE IMPROVEMENT PLAN

Profile and Cross Section of Proposed Kreo River .........
Profile and Cross Section of Sepak River ... seerrrarereaanes
Profile and Cross Section of Kembangan River .......ccecoeee.
Cross Section of Bank Protection, Inspection Road

and Side DICh ..ccvieirii e e e

1-3 BOJONG DRAINAGE IMPROVEMENT

Chapter 1
Fig.3.1.1
Fig.3.1.2
Fig.3.1.3
Fig.3.1.4
Fig.3.1.5

Chapter 2
Fig.3.2.1

Fig.3.2.2

PROJECT AREA

Location Of PIOJECE ATER ..coccovevereceeeosnereesseeserreessstesssmseresnsessnns
Original and Extended Housing Development ALCa oo
Existing ChAnnel NEtWOTKS .eo.ovvoeessvosesresesessseessessssessessesseses
Existing Retarding Basin ..o iesb s seees e
Existing Pump Station ......ccoooiviiiiiiiieeeeeee e, e

FLOOD AND FLOOD DAMAGES

Habitral Inundation Area

(Bojong Drainage IMprovement) ..o.ciecs i
Potential Inundation Arca

(Bojong Drainage ITmMpProvement) ...



1-4

II.

Chapter 3
Fig.3.3.1
Fig.3.3.2
Fig.3.3.3

Fig.3.3.4 .

PROPOSED RIVER IMPROVEMENT

Design Flood Runoff Hydrograph at Bojong Arca ... 1-134
Mass . Curve Calculation of Pump Drainage ..., I-135
Profile of Proposed Channel ..., 1-136
Structure of Proposed Open Channel and Pipe .. 1-139

MARUYA ILIR DRAINAGE IMPROVEMENT

Chapter 1
Fig4.1.1

Chapter 2
Fig.4.2.1

Fig.4.2.2

Chapter 3
Fig.4.3.1
Fig.4.3.2
Fig.4.3.3
Fig.4.3.4
Fig.4.3.5

SEWERAGE

Chapter 1
Fig 1.1

Fig.1.2
Fig.1.3

Chapter 3
Fig.3.1

Fig.3.2

PROJECT. AREA
Location of Project Area ... e eeererieeae et e aaaaar e, 1-142

FLOOD AND FLOOD DAMAGES

Habitual Inundation Areas

(Maruya Ilir Drainage Improvement) ... 1-148
Potential Inundation Area

(Maruya Ilir Drainage Improvement) ..., 1-149

DRAINAGE IMPROVEMENT PLAN

Existing Drainage SYSICIM  .ooovirircciiiiiiiiicisi s I-157
Proposed Drainage SYSIEM .viiiiiiiiiiiiein e I-158
Profile and Cross Section of Proposed Channel ... I-159
Location of Proposed Bridge and Inspection Road ... 1-162
Structure of Proposed Revetment and Bridge ... -163

SEWERAGE SERVICE AREA

Specific Wastewater Discharge Distribuiion

and Sewcrage Sub-Zones of Project Arca........coenvnnn -7
"Divided Sewerage Sub-Zone.......c..oooiiiii I1-8
Delineated Conventional and Interceplor Area.................. 11-9

DESIGN WASTEWATER DISCHARGE
Aerated Lagoon in the Pluit Pond

(Alternative Plan A) v iviriirsciie e irirersste i erereresnrrassneassrvsres Ii-21
Acrated lLagoon in Kel, Kamal Muara '
(Alternative Plan B) .. [f-22

xiii



Fig.3.3

“Fig.3.4

Chapter 4 -

Fig.4.1
Fig.4.2
Fig.4.3

Fig.4.4

Fig.4.5

Chapter 3
Fig.5.1
Fig.5.2
Fig.5.3
Fig.5.4
Fig.5.5
Fig.5.6
Fig.5.7
Fig.5.8
Fig.5.9
Fig.5.10

Fig.5.11
Fig.5.12
Fig.5.13

Chapter 6
Fig.6.1
Fig.6.2

Chapter 7
Fig.7.1
Fig.7.2

Acrated iLagoon” in ‘the Sea”™® . = %

“(Alternative. Plan’ C) Livdinii i, e 11-23

Objective . Facilitics -of . Each * Alternative Plan............. SOOI 11-24

4
-

» ALTERNATIVE ‘STUDY OF CONVEYANCE SEWER ROUTE

Aliernative Plan A (Single Conveyance Sewer)............. I1-32
Alternative ‘Plan-'B ‘(Doublé” Cénveyance :Scwer)........ PR “11-33
Profile of Single Conveyance Sewer

(Alternative Plan A} iiidivneiiiion e feeeerevnserinnnnessnsen 11-34
Profile of Western: Conveyance Sewer .

(Alternative Plan B) . IT-35
Profile of Eastern Conveyance ‘Sewer’ ©. ’

(Alternative Plan ‘B) ..icciiiivinnnnnidnn, rirerrer I1-36

PROPOSED SEWERAGE DEVELOPMENT PLAN

Location of Sample Sewer ‘Design ..o, 11-46
Sewer Design in Typical Area Type Ao, 11-47
Sewer Design in Typical Area Type B .ooviivciidenivnscdonnns 11-48
Sewer Design in Typical Area- Type C............ breieerarrenesessreasnans I1-50
Proposed Lift Pump S1ation.....c.iceccioonnenee.. ST I1-51
Proposed Conveyance ~Sewer Alignment....... . eedevennnnana ti-54
Profile "of Conveyante SCWeT...vrviriciivenririinnen: eerteieernniee I1-55
Proposed Inflow Pump Station.................. et SV ORI iI-56

Layout of Treatment Plant of Centiral Zone........coovvcvvvinnnnn. 11-60

Flow-Diagram and Water-Level

of Pluit Treatment Plant......c.cocccceiiiveionnereniennnns reienies reeeeeies e IE-61
Layout of Pump Station and Control Building.......cccccceeniennnn. I1-62
Layout of Drying Bed. i e 11-63
“Typical : Section of . Embankment of. Aerated Lagoon ... IT-64

PROJECT AND COST ESTIMATE

Boring - Location.........oiiio i o, S, Ciererrrinens 11-160
Geological  Profile. . e 11-101

IW];EMENTATION PROGRAMME
Service. Area in the First :Phase of  Alfernative Ao, I1-112
Service Arca -in “the. First Phase .of Alternative B.............. II-113

Ty



Chapter 8
Fig.8.1

Chapter 9

Fig.9.1

Chapter 10
Fig.10.1

ECONOMIC, SOCIAL AND ENVIRONMENTAL EVALUATION

Location of Projeclt ATCA cieeiioiiririceeeisivie s vesssesssnsnesseenns

FINANCIAL EVALUATION
Location of High Rise Buildings

in the Central Sewerage Zone in 1990........ciiiiiiinnnniinnens
INSTITUTIONAL ASPECTS

Proposed Organizational Structure
of PDAL Jakarta........ooiiviereinen e e rsn s

Xv






| URBAN DRAINAGE






I-1 | - |
CENGKARENG WEST URBAN DRAINAGE






1.  URBAN DRAINAGE

I-1 CENGKARENG WEST URBAN DRAINAGE
Chapter 1  PROJECT AREA

1.1  General

The Project Area covers the north west low-lying area of Jakaria City with
an area of 4,700 ha. It is encompassed by the administrative boundary of
DKI Jakarta to the west, Mookervart River to the south and Cengkareng
Floodway to the east (See Fig. 1.1.1). The following cight (8) Kelurahans are

included in the Project Area.

- Kamal Muara, Kamal, Tegal Alur, Pegadungan, Kali Deres,
Cengkareng Timur, Kapuk and Cengkareng Barat

The population of the Project Arca was estimated to be 263,281 in 1988, It is
expected to increase to 455,740 in 2010.

The Project Arca is undergoing a rapid land development. The on-going

major land development projects are :

(1) Padongkelan Barat Housing Development by PERUM PERUMNAS:
340 ha

(2) Taman Kencana Housing Dcvelopment by Privaic Company: 55 ha

(3) Taman Surya Housing Development by Private Company: 30 ha

{(4) Citra Garden Housing Development by Private Company: 80 ha

(5) Mandar Permai Recsort Arca Dcvelopment by Private Company:
430 ha

Location of the above development areas are shown in Fig.1.1.2.
The urban land developments will increase properties in the flood prone

areas on one hand and on the other hand, will increase flood runoff peak

of the drainage basin. It will results n creation of new flood problems.
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1,2

New urban drainage system shail be constructed .in -advance -‘'of such urban

developments to cope with cxpecied new flood problems in the future,
Existing and Future Land Use
The existing land use pattern of the Project Arca is classified into four (4)

categories : residential area, commercial & institutional area, industrial

area and grecen area based on the map of "Atlas DXI Jakaria" published in

1990 as shown in Fig. 1.1.2,;

. Land ~area- of -the ‘respective categorics - arc shown  below. .

Eand Use Area: (ha) "Ratio (%)
Residential 1,410 30
‘Commercial & Insitutional 5 705 s 15
Industrial =~ = = ‘- o938 5
Green . 2,350 50

Total | 4700 100

The future land use _pattern in 2005 were cstzmatcd in DKI Jakarta Structure
Plan 2005. In the Structurc Plan, the future lcmd use is c!asmfrcd into 13

categories as shown in Fig 1.1.3.

Those detailed’ future land classifications are summarized as follows.

Land Usc - B Arca (ha) - Rat‘ioi (%)

_Rcsxdcnual » i ' 2, 350 _ | 7 B 50 -
‘EV'Commermal &'.'Insiiuli(_).ri’al' e 7_'05_ - _. | 15
" Industrial a0 10
Green 1,175 25
Total L amo 1 100

Urban land area including residential, commercial =& institutiopal and
mdustrlal ones of the PrOJect Area will increase from 2,350 ha or 50% in
1990 to 3, 525 ha or 75% in 2005 ‘

1-2



1.3

Objective. - Drainage . Basin .

s

..The southemn, fringe arca of 570 ha in the . Project Arca, which is located

along -the Mookervart River, drains directly into the Mookervart River
through the. existing minor drainage networks, No significant flood
problems are identified in this area at present. It is considercd that this

area will be free from flooding even .in. future :due. io. its advantageous

-topographical conditions. - Hence, this arca is excluded. from the objective

drainage basin,

Moreover, the Mandar Permai Resort” Development Arca of. 430 ha, which is

located in the north .cast fringe of the Project Area, is-also excluded from

the objective drainage basin. It is because this arca will be provided with

an independent drainage system by the developer and storm water of the

~area will be discharged directly into the Jakarta Bay.

Based on the above considerations, the objective drainage basin of 3,800 ha

for drainage planning is delincaled as shown in Fig 1.1.4.

The objeclivc.drainagc basin is divided into five (5) sub-drainage basins

bascd on the existing drainage system (Sce Fig. 1.1.5).

(1) Drainage basin A covers a catchment area of 777 ha, Storm water is
drained directly into the Jakarta Bay through the Tanjungan River
with a total length of 3.2km. The river widith is in the range of 2m

and 5m. The river gradient is approximately 1/3,000.

(2) Drainage basin B drains a catchment area of 1,637 ha of the Kamal
River and i#s tributaries also iato the Jakarta Bay. The total river
length is 11.8 km. The river width ranges from 3m to 18m. The
river gradient is 1/2,000 - 1/3,000.

(3) Drainage basin C consists of the channels of Kali Gede and Kali Bor.
Storm water of the basin of 563 ha is drained inio the Mookervart
River. The total river length is 4.8 km. The river width and slope

arc 2-4m and 1/2,000 respectively.
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(4) Drainage basin D covers a catchment arca of 331 ha of the Saluran
Cengkarcng channel. Storm water is drained into the Cengkareng
Floodway through the Padongkelan channcl of the drainage basin E.
Total length of the Saluran Cengkareng channel is 4.5 km. Its river
width and slope is 2-6 m and.' 1/2,000 respectively.

(5) Drainage basin 'E drains a catchment area of 515 ha of the
Padongkelan channel into the Cengkareng Floodway. ~Most part of
the basin is undergoing housing development. = A sluice gate is
provided at the confiuence to the Cengkareng Floodway to control
backwater of the Cengkareng Floodway. Total  length of the
Padongkelan channel is 1.1 km. Its river width and gradient is 2-

S5m and 1/2,000 respectively.
The above five (5) drainage basins and five (5) channels are [further
divided into 15 sub-basins and 18 channel sections respectively as shown in

Fig. 1.15.

The main featurcs the existing drainage system are summarized in Table

1.1.1.
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Table 1.1.1

Main Features of Existing Drainage System

Catchment| River River River
River Reaches Area Length | Width [Gradient
(ha) (km) (m)
Drainage System A
Tanjungan R. (a0-a3) 777 3.15 2-5 1:3,000
Drainage System B
Upper Kamal R. (bl-b2) 464 2.30 3-10 1:2,000
Middle Kamal R. (b2-b5) 590 3.18 10-14 1:3,000
Lower Kamal R. (b5-bo) 184 1.88 14-18 1:3,000
Right Tributary (b7-b3) 152 1.60 3-4 1:3,000
Left Tributary  (b8-b2) 247 2.80 4-10 1:3,000
Total ' 1,637 11,76
Drainage System C
Kali Gede R. (c0-c2) 563 3.43 2-4 1:2,000
Kali Bor R. {(c2-c4) 0 1.33 4 1:2,000
Total 563 4.76
Drainage System D _
Upper Saluran Cengkareng  (d0-d1 139 1.65 2-4 1:2,000
Lower saluran Cengkareng  (d1-d2 192 2.88 4-6 1:2,000
Total 331 4,53
Drainage System E
Padongkelan R. (e2-ed) 515 1.14 2-5 1:2,000
Total 3,813 25.34
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Chapter 2 FLOOD AND FLOOD DAMAGES

2.1

2.2

2.2.1

Flood Conditions

An on-the-spot  interview survey was conducted to know the flood
conditions of the Project Arca. It was found out that therc arc 10 potential
inundation areas, out of which six (6) areas are habitually inundated. The
total hectarcage of the potential inundation areas reaches 474.3 ha, while

that of the habitual inundation areas comes to 273.4 ha,

The depth of inundation in the potential inundation areas ranges from
30cm to 60 cm, and the duration of inundation in the same areas -falls
between one (1) day to 10 days. In the habitual inundation arcas,
inundation depth and duration are 20 io 50 cm, and one (1) to seven (7)

days, respeciively.  (Refer to Fig. 1.2.1 and 1.2.2)

Habitual flooding occurs twice a year on average, while the return period

of potential flooding is estimated at approximately 40 years.
Flood Damage
Methodology for Estimation of Average Annual Flood Damages

The sieps to arrive at the estimation of average annual flood damages are
presented in Appendix B, Supporting Report of Master Plan. Firstly
inundation areas by return period are determined through the past
inundation maps and on-the-spot intcrview survey. Also, based on such a
survey, average inundation depth and duration by return period and by

inundation area are estimated.

Secondly, based on the survey results, the quantitative relationships
between inundation depth/duration and direct flood damage ratio by (ype

of property are established.

Thirdly, the relationships between veturn period and inundation
depth/duration are formulated. It means that the relationships beiween

return  period and inundation depth/duration by inundation area are



established.  Also, it means ‘that “the reilationships ‘Between return period
and flood damage ratio by 1ype of property and -inundation area are

established.

Fourthly, average unit-valuc of property by type .in 1988 —-and 2010 is
estimated. At the: same - time, the number .of property by type and by
inundation ‘area- in° 1988 and 2010 is estimated. '

Fifthly, the third and fourth .steps are combined together. Employing
probability density functions, average annual flood damages to property by
inundation  arca -in 1988 and 2010 are -estimated. Evemually,. average
annual flood damages to property in -the Project Arca in the two (2) ycars
are- worked out (for details ref. Appendix B, Supporting Report of Master
Plan).

Average annual flood damages in terms of incomc losscs duc to the closure

of shops and: factorics in time of floods are estimated in the same manner,

As the third componcnt, flood damages to traffic is significant. In time of
floods, the drivers of wvehicles are usunally forced to stow down their vehicle
operating speed.  Unit vehicle operating cost rises as the speed is lessened.
Also, it takes a longer. time for a -driver to reach destination due to lower

speed andfor round-about routes he is forced to take.

- That is 10- say, incremental vehicle operating cost and time cost will be
incurred when flood hits the Project Areca. ~ From the average traffic
damages per vehicle by type and the number of wvehicles on road by type
by. inundation arca in 1988 and 2010, traffic damages by type of vehicles
by inundation area in the two (2) years will be estimated (ref. Appendix B,

Supporting Report of Master Plan).

. Besides the above-mentioned three kinds of flood damages, flood damages to
unspecified property and infrastructure were taken into account _usi'ng

fixed coefficients.



2.2.2 Average Annual Flood Damages

The number of property by lyp}: and by inundation area for 1988 and 2010
is shown.in Table 1.2.1...The figures for 2010. were estimated based on the
land use 'plah and economic forecast. Also, the number of vehicles by type
and by inundation arca for the two (2) years is shown-in‘Ta'bic 1.2.2. The

figures for 2010 arc projecied bascd on the economic forecast,

As Table- 1.2.3 shows, average annual flood damages in terms of direct
damages to properties amount to Rp.999 million as of 1988, Likewise,
income losses due to sflop closure and damage to traffic amount to Rp. 12
million and Rp. 8 million, respectively. In the target ycar of 2010, direct
damages to properties will reach Rp. 5,352 million. Similarly, income
losses and traffic daméges will reach Rp. 124 million and Rp. 29 million,
respectively. It is to be noted that flood damages arc estimated to increase
by five (5) to 10 times from 1988 to 2010.

As is shown in Table 1.2.4, average annual flood damages as of 1988 are
estimated at Rp. 1,262 million, which would multiply by 5.6 times to
Rp. 7,085 million in 2010 if no urban drainage projects were implemented.



Table 1.2.1  Estimated Number of Properties in Inundation Arecas
- Cengkareng West Urban Drainage -

Inundation House Shop Factory

Area No.
1 Year 1988

1 15 1 1

2 672 6 4

3 208 2 1

4 1,217 5 4

5 957 7 7

6 467 4 4

7. 352 4 1

8 508 4 4

9 301 4 1

10 191 0 1

Total 4,888 37 28
2 Year 2010

1 98 5 4

2 1.130 12 14

3 350 4 4

4 2,401 91 14

5 1,453 18 16

6 709 9 8

7 607 10 4

8 772 9 8

9 534 9 7

10 339 6 4

Total 8,393 173 84

Sources :  Statisitik Wilayah 1988 and JICA



Table 1.2.2 Estimated Number of Vehicles on Road by Type and by Inundation
Area - Cengkareng West Urban Drainage -

Inundation Passenger Bus Truck Motor Total
Arca No. Car Cyele

1 Year 1988

1 13 4 6 25 49
2 53 18 23 102 197
3 17 6 7 32 61
4 199 68 86 382 135
5 47 16 20 91 174
6 23 8 10 44 85
7 44 15 19 85 163
8 25 9 11 48 93
9 19 7 8 37 71
10 12 4 5 23 45
Total 453 154 195 870 1,673
2 Year 2010
1 39 19 21 79 158
2 159 76 85 322 642
3 49 24 26 100 199
4 592 285 316 1,203 2,396
5 141 68 75 286 569
6 69 33 37 139 278
7 132 63 70 267 533
8 75 36 40 152 302
9 57 27 31 i16 231
10 36 17 19 74 147
Total 1,348 648 720 2,739 5,455

Sources : Statistik Wilayah 1988 and JICA




Table 1.2.3 Average Annual Flood Damages by Inundation Arca
- Cengkareng West Urban Drainage - '
(Unit :. Rp.)
Inundation Direct Damages Incomc Losses 'Damagcs.
Area No. to Propertiecs * due to to Traffic
Shop Closure ** '
1  Year 1988
1 7,641,000 707,000 229,000
2 55,461,000 877,000 - 929,000|
3 -0 95,000 288,000
4 779,666,000 6,093,000 3,467,000
5 92,247,000 2,709,000 823,000
6 43,054,000 - 1,059,000 402,000
7 0 91,000 771,000
8 20,584,000 692,000 437,000
9 : 0 98,000 335,000
10 0 62,000 213,000
Total 998,653,000 12,482,000 7,894,000
2  Year 2010
1 99,570,000 7,184,000 832,000
2 232,085,000 7,559,000 3,378,000
3 0 327,000 1,047,000
4 4,410,645,000 82,034,000 12,599,000
5 - 365,171,000 14,622,000 2,991,000
6 166,975,000 - 5,712,000 1,460,000
7 0 699,000 2,801,000
8 77,673,000 3,716,000 1,589,000
9 0 1,299,000 1,217,000
10 0 825,600 773,000
Total 5,352,123,000 124,477,000 28,687,000
Note : * Related propefties‘ :  house, shop and factory
* * Related properties @ shop and faciory
Source : JICA




Table 1.2.4

Summary of Estimated Avcrage Annual Flood Damages

("Without Project" Case) - Cengkareng West Urban Drainage -

(Unit : Rp.)
Item 1988 2010
1 Direct Damages to Property
i) House 934,091,000 4,416,614,000
2) Shop 14,154,000 499,171,000
3) Factory 50,407,000 436,338,000
4) Other Specified Property 1/ 31,712,000 392,072,000

"~ Sub-Total

2, Indircct Damages
1) Income Loéscs due to Shop Closurc
(1} Shop
(2_), “Factory
-(3) Other Specified Property 2/
Sub-Total
2) Traffic Damages

(1) Time Cost
(2} Incremential VOC

Sub-Total

Total (1.42.)

3. Damages to Other Unspecificd
(.L+2)x20%

Grénd_ -Toial (1;+2.+3.) :

Property

1,030,364,000

926,000
11,555,000
. '837.000

13,318,000

2,373,000
5,520,000

7,893,000

1,051,575,000

5,744,195,000

32,671,000
91,805,000
7,120,000

131,596,000

8,492,000
20,195,000

28,687,000
5,904,478,000

Including Infrastructure

210,315,000

1,261,890,000

1,180,896,000

7,085,374,000

" Noteé ; _U:-'Hot_el, Restéurant,,HospitaI; Office, School, (Primary,” Junior General
Hight & High) and" Religious Facilities (Mosque, Church & Temple)

' 2/: Hotel, Restaurant and Hospiial

Damages to other
between the number of

property, -

Sourcc 2 J ICA

of . other

specificd property were c¢stimated based on the ratios
shops/factories and that

specified
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Depth (m) | Area (ha) Duration
N 1 0.3 20.3 2 days
2 0.3 40.5 4 hours
4 0.5 133.0 7 days
5 0.2 44.5 1day
6 0.2 20.3 1 day
8 0.2 14.2 5 hours

-

HABITUAL INUNDATION AREA
( CENGKARENG WEST URBAN DRAINAGE)
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Depth (m) | Area (ha) Duration
1 04 22.5 7 days
N 2 0.3 - 668 1 day
3 0.5 20.7 1 days
4 0.6 169.5 10 days
5 03 62.3 4 days
6 0.5 304 1 day
7 0.5 273 1 day
8 04 33.1 1 day
0 1 2 km 9 0.5 25.5 t day
L 4 J 10 0.5 16.2 1day
FIE. 1.2.2 POTENTIAL INUNDATION AREA

{ CENGKARENG WEST URBAN DRAINAGE )
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Chapter 3 DRAINAGE IMPROVEMENT PLAN

3.1 Design Flood Discharge

3.1.1 Design Flood Frequency
The design flood frequency of the urban drainage channcls located outside
the Banjir Canals is determined as shown below based on the guidelines of

the Government of Indonesia (Refer to Appendix G, Supporting Report of
Master Plan). . '

Catchment Area (ha) Frequency _{Year)
Less than 10 1
10<A <100 2
100 < A <3500 5

Greater than 500 - 10

While, the objeclive drainage basin is drained by five (5) existing drainage

systems  of which respeciive catchment areas arc shown below  (Sce

Fig.1.1.5).
Existing_Drainage System Catchment Area (ha)
Basin A: Tanjungan River ' 777
Basin B: Kamal River ' 1,637
Basin C: Kali Gede/Kali Bor Channel 563
Basin D: Saluran Cengkareng Channel 331
Basin E: Padongkelan Channel - 515

Totat 3,823

The drainage systems of A, B, C and E cover a calchment area larger than
500 ha.  Design flood frequency of 10-year is applied for these drainage
systems. The 10-year flood frequency is also applied fdr. the drainage
system D although its calchrnént area is smaller than 500 ha.  This is

because the drainage systems of D and E are hydraulically connected.
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3.1.2 Flood Run-off Calculation
(1) Calculation Method

Flocd peak run-off of the objective urban drainage channels are

calculated by using the f{ollowing Rational Formula,

Qp = 51—6.1'.ra.A

Where,
Qp : Flood peak run-off (m3/s)

f Run-off coefficient _

ra : Basin average rainfall intensity during flood concen-
tration time (mm/hr)

A : Cachment area (km?2)

(i)  Run-off Coefficient (f)

The flood run-off coefficient varies according to the land use

patterns of the basin, Tt is assumed as given below.

Residential Area o =050
Commcrbial & Institutional Area o =0.70
Industrial Area ;o f=0.60
Other :Areas (farmland/open space) : f{=0.20

{(ii) Basin Average Rainfall Inicnsity

Point rainfall intensity curve with a 10-year frequency of the

Project Arca is given below.

8571 . .
rp 102 4 501 for t=£ 180 min.
rp 8973 for t> 180 min.

{171.02 4 680
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(i11)

Where,

rp Point rainfall intensity {(mm/hr)

{

Duration time (min.)
The basin  average rainfall intensity (ra) is obtained by
multiplying the point rainfall intensity by the rainfall

reduction factors,

For the rainfall reduction factors, refer to Appendix G,

Supporting Report of Master Plan,
Concentration Time (ic)

Concentration time (1¢) of flood run-off consists of overland
time (ty) and drain time (i),

L = H+1y (min.)

The overland time is a flood conceniration time along the

longest time route from the catchment boundary 1o the

.uppermost point of the objective wurban drainage channel.

The overland time is estimated by assuming that :

Catchment Area
Length of Objective Drainage Channel

Route Length =

Flow Velocity = 0.4 m/fs,
The drain time is flood concentration time in the  objective

urban drainage channel. In the drain time calculation, flow

velocity is assumed as follows.
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3.2

3.2.1

Velocity Channel Gradient

1

v =20 m/fs 200 < I
v =15 5(1)_6< 1553)*6
v =10 10]00 <[ < g(lja
v=1_035 ' I < 10100

Design  Boundary Water Level

Drainage of the Project Area is affected by water level of the sea,
Cengkareng Floodway and Mookervart River. The design boundary walter
level at the sea, Cengkarcng Floodway and Mookervart River arc

determined as follows.
Tide Level

According to the Master Plan for Drainage and Flood Control of Jakarta,
1973, the tidal movement in the Jakarta bay is mainly a single day tide with
one high and one low tide per 24 hours. The tide levels applied for the

Master Plan arc as follows.

Spring Tide (High High Water) : PP+ 115
Average High Water (H. W.) : PP +090
Slack Tide High Water : PP.+ 0.80
Mean Sea Level (M.S.L.) : P.P.+ 0.60
Slack Tide Low Water . P.P. + 0.40
Average Low Water o PP.+0325
Spring Tide {Low Low Waler) . PP o+ 000

Note: P.P. (Priok Pile) mcans the tidal gauging station located at the
Tanjung Priok harbour.

In 1988, a check survey of the sea water level was conducted for the East
Jakarta Flood Control Preject. It confirmed that the tide levels applied for
the 1973 Master Plan is still valid. (See, East Jakarta Flood Control Project,
Design Report I, Vol. IV Hydrology and River, Feb, 1989),
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3.2.2

Based on the above information, design tide level of this drainage plan is

determined as P.P. + 1.20,
Cengkarcng  Floodway

The Cengkareng floodway constructed in 1983 drains floods of the rivers of
Pesanggrahan, Upper Angke, Sepak and Mookervart into the Bay of
Jakarta, s catchment arca is 445 km?Z at the confluecnce of the Mookervart
River. It is 7.5 km in length and has a discharge capacity of 390 m3/s,

equivalent to a 100-year floods. The river profile is shown in Fig.' 1.3.1.

(1) Flood Discharge

Flood discharge with 100-year, 25-year and 2-year is estimated as

follows (Refer to Cengkareng Drain System Smdy,' Aprill 1981).

100-year floods : Qlgp = 390 m3/s (Design flood discharge)
25-year floods : Q5 .= 280 m3/s
2-year floods : = 150 m3/s

Further, JICA Study Team estimated the 10-year flood discharge at
Q10 =220 mys.

(2) Flood Water Level at Estuary and Ccngkarcng Weir Downstream

Flood water levels at the estuary and at_'just downstream of the
Cengkareng Weir were also cstimated for the 100-year, 25-year and
2-year floods as follows, in the above-mentioncd study (See Fig.1.3.1).
The Cengkareng Weir is located at 5.82 km river distance from the

estuary.
Estuary Cengkareng Weir _Downstream
100-year floods PP. + 1.80m PP. +325m
25-year floods PP + 150 m PP.+245m
2-year floods PP +125m = PP.+175m
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JICA Study Team estimated the water level of 10-year floods as

follows.
Estuary Cengkareng  Weir Downstrcam
t0-year floods PP + 140 m PP. + 2.10 m

{(3) Flood Water Level at Padongkelan Barat Drain Outlet

The outlet of the Padongkelan Barat Drain is located at 4.26 km river
distance from the estuary. Based on the above-mentioncd water
levels, the water level of various frequency floods at the outlet of the

Padongkelan Barat Drain is estimated as follows.

100-year floods (390 m3/s) : PP +290m

25-year floods (280 m3/s) : PP +220m
10-yecar floods (220 m3/s) ¢ PP+ 190 m
2-year floods (150 m3/s) : PP+ 1.65m

3.2.3 Mookervart River

The Mookervart River drains an area of 72 kmZ2. Its water level is affected

by the backwater of the Cengkareng Floodway.

The. water level at the coufluence to the Cengkareng Floodway is estimated
for various frequency floods of the Cengkareng Floodway as follows (Refer

to Cengkareng Drain System Study April, 1981).

Cengkareng  Flood Mogkervart _Water Level
100-year PP + 355 m
25-yecar PP. +270m
2-year _ PP + 1.90 m

The river slo'pc of the Mookervart is also ecstimated at 0.0003 in the above-

mentioned study.
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3.3

3.3.1

Based on the above information, JICA Study Team cstimated water level of
the Mookervart River at the confluence of Kali Bor (4.5 km upstream from
the confluence to the Cengkareng Floodway) for various frequency floods

as follows.

“Flood Freguency Confluence of Kali Bor

100-year : PP + 490 m
25-year PP +4.05m
10-ycar PP, + 3.80m
2-year PP +325m

Alternative Studies for Drainage Basin (A)

The following two (2) alternative plans are considered for the drainage

improvement of the Drainage Basin (A).

(i) Improvement of existing drainage systcm

(ii) Diversion (o Cengkareng Floodway

Improvement of Existing Drainage System (Case A-I)

(1) General
In this plan, the existing Tanjungan River is improved for the
reaches of 3.2km from Point ag to the estuary (Point az). Morcover,

4.0km of new drainage channel is excavated between Point a and

Point as along the Toll Road 1o drain the upper catchment area.

Location of the proposed channel improvement is shown in. Fig.
1.3.2.

(2) Design Flood Discharge

The design flood discharge for the respective sections along the

existing Tanjungan River and proposed new drainage channel is
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(3)

estimated based on the calculation “method described in the previous
Section 3.1 as shown in Table 1.3.1(1).

Main Features of Proposed Channel
The main features including length, gradient, width and depth for

the respective scctions of the proposed channel are also shown in
Table 1.3.1(1).

3.3.2 Diversion 1o Cengkareng Floodway (Case A-1D)

(1)

General

This plan proposes to divert the ‘uppermost sub-basin (A-4) of 235 ha
to the Cengkareng Floodway io reduce the flood discharge in the

downstream reaches.

" This sub-basin is mostly covered by swamp land with a low clevation

of 1.5m at presenl. However, the swamp land will be fully developed
for industrial use in future (Sec Fig. 1.1.3). In fact, indusirial land
development by reclamation has been completed in some parts and is
on-going in other parts.  Elevation of such land reclamation is P.P.
3.0 - 4.0m which is higher than the design flood water level of the
Cengkareng Floodway of P.P. 29m (Refer to Section 3.2.2). Hence,
gravity drainage 1o the Cengkareng Floodway is applied in this plan,

This plan includes the following drainage improvements.

- Improvement of the cﬁisting Tanjungan River of 3.2km (ap - a3)
- Excavation of a new drainage channcl of 1.7km (agq - ap) to drain

the sub-basin {A-2) to the Jakarta Bay
- Excavation of a new drainage channel of 2.3km (ag - as) to direct

the sub-basin (A-4) to the Cengkareng Floodway

Location of the proposcd channel improvement is shown in Fig.
1.3.2.
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333

3.4

(2)  Design Flood Discharge
The design flood discharge for the respective “sections along the
existing Tanjungan River -and proposed new chanpel is determined
as shown in Table 1.3.1(1).

(3) Main Features of Proposcd Channel

The main features for the respective sections of the proposed

channel are also shown in Table 1.3.1(1).
Comparative Evaluation
The required major construction works, land acquisition area and

construction costs for the above two (2) alternative plans are shown below

(For details, refer to Table 1.3.2(1)).

litem | _ Case_A-l Case A-1I
Channel Excavation (m3) 111,000 94,200
Embankment  (m3) 26,000 27,000
Revetment Works (m?) 38,500 : 38,500
Land Acquisition (ha) 10.9 10.5
Construction Cost (miltion Rp.) 9,752 9541

Note: Construction cost includes direct construction cost, and land
acquisition and compensation costs.

The construction costs of both cases are almost the same. No significant

advantages of the diversion project are identified.
Improvement of the existing drainage system (Case A-I) is recommended.
Alternative Studies ‘for Drainage Basin (B)

The following 1wo (2) alternative plans are considered : for the drainage

improvement of the Drainage DBasin (B).
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3.4.1

3.4.2

(1)
(ii)

Improvement of cxisting drainage system

Diversion to Tanjungan River

Improvement of Existing Drainage System (Casc B-I)

(1)

(2)

(3)

General

In this plan, the existing main courses of the Kamal River is

improved for the reaches of 7.4 km f{rom Point by, to the estuary
(Point bg). In addition, 0.7 km of new drainage channcl is excavated

between Point bg and Point by to drain the uppermost area. No

~ improvement works are proposed for the left tributary (bg - by} and

right tributary (b - by) since they have a sulficient flow capacily._

Location of the proposed channcl improvement is shown in Fig.

. 1.3.2.

Design Flood Discharge

The design flood discharge for the respective sections along the

existing main courses of the Kamal River is shown in Table 1.3.1(2).
Main Featurcs of Proposed Channel

The main features for the respective scctions of the proposed

channel are also shown in Table 1.3.1(2).

Diversion to Tanjungan River (Casec B-II)

(1)

General

This plan diverts floods of the upstream basin of the Kamal River to
the Tanjungan River. A diversion channel is constructed between
Point bg of the Kamal River and Point a; of ihe Tanjungan River 10
divert the sub-bésins of B-1, B-2, B-3 and B-4 with a total catchment
area of 1,081 ha. Total length of th_e. proposed diversion channel is
1.5 km.
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343

(2)

(3)

Location of the proposed channel improvement is shown in Fig.
1.3.2,

Degign Flood Discharge

Design flood discharge distribution for the diversion channel is
determined so that no channel improvement may be required for the
downsircam reaches of the Kamal River after completion of the

diversion channel.

The design discharge for the downstream reaches of the Kamal River
in the alternative plan Case B-I is 47 m?’/s.. While, the existing flow
capacity of the reaches is estimated to be 30 m3/s. Hence, the
exceeding discharge of 17 m3/s shall be diverted. The design

discharge of the Tanjungan River is increased by 17 m3/s.

The proposed design flood discharge distribution for the Kamal
River, diversion channel and Tanjungan River is shown in Table
1.3.1(2). |

Main Fcatures of Proposed Channel

The main features of the proposed channels of the Kamal, diversion

and Tanjungan are also shown in Table 1.3.1(2).

Comparative Evaluation

Economical ecfficiency of the above two (2) alternatives are compared in

terms of construction cost of the following two (2) cases.

(i)

(ii)

Total of the independent drainage improvement plans for Drainage
Basin (A) and Drainage Basin (B) (Case A-1 plus Case B-I)

Integrated drainage improvement i)lan of Drainage Basin (A) and
Drainage Basin (B} (Case B-HI) '
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3.5

3.5.1

The major construction works, land acquisition area and construction cost
for the above two (2) cases are shown below (For details, refer to Table
1.3.2(2)).

Item Case A-T+Case B-1 Case B-II
Channel Excavation (m3) 340,000 399,600
Embankment (m3) 50,000 102,000
Revetment Works (m?2) 91,400 92,900
Land Acquisition (ha) 28.4 24.1
Construction . Cost (million Rp.) 26,184 26,379
Note: Construction cost includes direct construction cost, and land

acquisition and compensation costs.
The construction costs of both cases are almost the same. No significant

advantages of the diversion project are identified. Improvement of the

existing drainage system (Case B-I) is rccommended.
Alternative Studies for Drainage Basin (C and D)

The following two (2) alternative plans are considered for the drainage

improvement of the Drainage Basin {C and D).

(i) 'Improvcmem of existing drainage system

(ii)  Diversion to Mookervart River

Improvement of Existing Drainage System (Case C/D-I)

(1) General
The Drainage Basin {(C) of 563 ha is . drained by the drainage
channels of Kali Gede and Kali Bor into the Mookervart River. The
Drainage Basin (D) of 331 ha is discharged by the Saluran

Cengkareng drainage channel into the Cengkareng Floodway

throngh the Padongkelan drainage channel.
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(2)

(3)

The flood water levels of the Mookervart River and Cengkareng
Floodway for 10-ycar flood are P.P. 3.8m and P.P. 1.9 m respectively
(Refer to Section 3.2).  While, ground clevation of the Drainage Basin

C and D are estimated as follows.

Sub-basin C-1 and C-2 Residential area :  higher than 45 m

Sub-basin D-1 Paddy ' field: ‘ :  higher than 4.0 m
Sub-basin D-2 :  Mostly higher than 2.7 m

lowest clevation is 2.0 m

Based on the above facts, gravity drainage is applied ‘for both

drainage basins.

The proposed channel improvemend reaches are: .
{Drainage Basin ©) _
- Kali Gede - 1 3.4 km from Poinl ¢g to Point ¢g

- Kali Bor : 1.3 km from Point c9 to the confluence to

Mookervart River (Point c¢g)
(Drainage Basin D)
- Saluran Cengkareng: 4.6 km from Point -dg to the confluence to

Padongkelan ‘- drainage channel (Point dj)

Location of the proposed channel improvements are shown. in Fig.
1.3.3.

Design Flood Discharge.

The désign flood discharge for the respective sections along the
existing drainage channels of Kali Gede, Kali Bor and Saluran
Cengkareng is shown in Table 1.3.1(3).

Main Features of Proposed Channel

The main features for the respective sections of the proposed

channcl are also shown in Table 1.3.1(3).
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3.5.2 Diversion to Mookervart River (Case C/D-II)

(1)

(2}

- General |

The sub-basin (D-1) of 139 ha of thc Drainage Basin (D) is diverted
into the Mookervart River through the drainage channcl of Kali
Bor. The drainage channel of Saluran Cengkareng draiﬁs only the
sub-basin _(D-2),

As a resull, the catchment érca of -the Drainage Basin (() increases
from 563 ha to 702 ha, while that of the Drainage Basin (D)
decreases from 331 ha 10 192 ha.

The proposed  channel improvement reaches are:

(Drainage Basin ©)

- Kali Gede . : 3.4 km from Point cg to Point ¢
- - Diversion channel : 1.7 km from Point dj to Point dg
- Kali Bor : 1.3 km from Point ¢g to the confluence to

Mookervart River (Point c4)

(Drainage Basin D)
- Saluran Cengkareng: 2.9 km from Point di 1o the confluence to

Padongkelan drainage channel (Point d2)

Location of the préposed channel improvement is shown in Fig.
1.3.3.

Design Flood Discharge
The design flood discharge for the respective sections of the

drainage channels of Kali Gede, diversion, Kali Bor and Salurang

Cengkareng is shown in Table 1.3.1(3).
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3.5.2

3.6

(3) Main Features of Proposed Channel

The main features for the respective sections of the proposed

channel are also shown in Table 1.3.1(3).
Comparative Evaluation
The major construction works, land acquisition area and construction cost

of the above two (2) alternative plans for the Drainage Basin C and D arc
compared “as follows (For details, refer to Table 1.3.2(3)).

[tem Case C/D-1 - Case_ C/D-11
Channel Excavation (m3) 95,000 87,000
Embankment (m3) 42,100 42,100
Revetment Works (m) 81,100 81,100
Land Acquisition (ha) - 9.5 9.1
Construction Cost (million Rp.) 14,991 14,575
Note: Construction cost includes direct construction cost, and land

acquisition and compensation costs.

The construction costs of both cases are almost the same. No significant

advantages of the diversion are identified.
Improvement of the existing drainage system (Case C/D-I) is recommended.
Alternative Studies for Drainage Basin (E)

The Drainage Basin {(E) covers 515ha of the catchment area of the
Padongkelan drainage channel of which 340 ha is being developed for

housing estate.

Ground elevation of the Drainage Basin (B) is mostly higher than P.P.
2.7m. The lowest elevation is P.P. 2.0 m equivalent toc 15-year flood water
level of the Cengkareng Floodway (Refer to Section 3.2). Pump drainage is

not cfficient because it will work only once in 15 years on an average.
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3.6.1

3.6.2

Henee, the following two (2) alternatives arc considered for the drainage

improvement of this area.

(1)

{ii)

Gravity Drainage to Cengkarcng Floodway

Diversion to  Tanjungan River

Improvement of Existing Drainage System (Case E-I)

(1)

(2)

(3}

General

This is a gravity drainage to the Cengkareng Floodway. The existing
Padongkelan drainage channel is improved for the reaches of
1.1 km from Point ey to the confluence {o the Cengkareng Floodway
(Point e4). In addition, the existing channel is extended upstrcam to
Point ¢0 to drain the upper channel area of the Drainage Basin (E).

A ncw drainage channe! is excavated between Point ep and Point e.

Location of the proposed channel improvement is shown in Fig.
1.3.3.

Design Flood Discharge

The design flood discharge for the respective sections along the
existing Padongkelan drainage channel and extended drainage
channel is determined as shown in Table 1.3.1(4).

Main Features of Proposcd Channel

The main featurcs of the respective sections of the proposed channel

are also shown in Tabie 1.3.1(4).

Diversion to Tanjungan River (Case E-II)

(1)

General

The existing Padoagkelan drainage channel is provided with a sluice

gate at the confluence to the Cengkareng Floodway to prevent floods
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{2)

(3)

from the Cengkareng Floodway. The pgate is closed when the water
levet of the Cengkarcng Floodway exceeds P.P. 2.0m. |

In this alternative plan, the existing Padongkelan drainage channel

is diverted to the Tanjungan River to overcome the above problems.

The proposed plan includes the following cha_nnel. improvement

works.

- Improvement of the existing drainage channel for the reaches of
1.1 km from the confluence, to. the Cengkareng Floodway (Point
e4) 10 Point es.

- Excavation of a new drainage channel of 2.5km from Point ¢ 1o

Point a4.

- Enlargement of the proposed drainage channel of the Drainage
Basin (A) for the reaches of 7.3 km from Point a4 to the esluary
of the Tanjungan River (a3).

Location of the proposed channel improvement is shown in Fig.
1.3.3.

_-Design Flood Discharge

The design flood discharge for the respective sections along the
existing Padongkelan drainage channel, new drainage channel and
proposcd drainage channel of the Drainage Basin (A) is determined
as shown in Table 1.3.1{4).

Main Features of Proposed Channel

The main features for the respective sections of the proposed

channel are also shown in Table 1.3.1(4).
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3.6.3 Comparative Evaluation

Economical efficiency of the above two (2) aliernatives are compared in

terms of the conmstruction cost of the following two (2) cases.

(i) Total of the independent drainage improvement plans for Drainage
Basin (E) and Drainage Basin (A) (Casc E-I plus Case A-I)

(ii) Integrated drainage improvement pilan of Drainage Basin (E) and
Drainage Basin (A) (Case E-II)

The major construction  works, land acquisition arca and construciion cost

for the above two (2) cases are shown below (For details, refer to Table

1.3.2(4)). -

Item - Case E-1 + Case A-l Case E-11
Channe! Excavation (m?) 145,200 300,000
Embankment (m3) ) 40,060 45,000
.Revetment Works (m3) 61,400 91,200
Land Acquisition (ha) 14.9 20.4
Construction Cost (million Rp.) 14,947 20,733

Note: Construction cost includes direct construction cost, and land
acquisition and compensation costs.

The plan of gravity drainage to the Cengkareng Floodway is more
" economical than the diversion to the Tanjungan River. In addition, it is
considered ‘difficult to maintain the design channel section of the latter

plan due to its gentle slope of 1/8,500.

Case E-I is recommended.
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