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18.1

Chapter 18
PROJECT COST ESTIMATE

METHODOLOGY FOR COST ESTIMATION

The construction cost comprises of two components viz. direct and indirect costs.
The total direct cost is a summation of the direct costs of all construction pay items.
Such direct cost is the product of the estimated quantity and the determined unit
rate per item of work in the Bill of Quantities (BOQ). The Quantities of each item are
estimated from the construction drawings, while the unit rates are made up of three
components, labor cost, material cost and the applicable equipment costs derived
from the productivity requirement of the adopted construction methods and
procedures.

The indirect cost on the other hand consists of profit, overhead, contingencies and
miscellaneous (OCM). The total indirect cost equivalent to 10% of the total direct
cost shall be applied.

A Value Added Tax (VAT) of 10% shall be applied to the total of the direct and
indirect costs.

The derivation of Unit Cost for each item in the BOQ is based on the PU Guide Book
(BAHAN BACAAN DAN REFERENSI, ANALISA HARGA SATUAN).

The Unit Cost Analysis / development for pay items which are not included in the PU
Guide Book are based on the Civil Works Cost Estimation Standard for Steel Bridges,
(Ministry of Land and Transportation, Japan) and Cost Estimation Standard (Japan
Construction Cost Investigation Association / Ministry of Land and Transportation,
Japan).

The procedure for cost estimation is summarized in Figure 18.1-1.

Direct Cost —

FIGURE 18.1-1 PROCEDURE FOR COST ESTIMATION
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18.2

18.2.1

18.2.2

18.2.3

18.3

18.4

BASIS FOR THE DETERMINATION OF BASIC COSTS
Labour Cost

The basic labour costs are determined in accordance with the Indonesian Guide
Books, which are published by each province. (PATOKAN HARGA SATUAN BAHAN
DAN UPAH PEKERJAAN BIDANG PEMBORONGAN, DKI JAKARTA, BANTEN, WEST
JAVA, EAST JAVA)

Costs of Sacial Charge, Bonus & Leaves are considered in the Unit Rates for Labour.
Material Cost

The monetary data used in establishing the Unit Cost of Major Items is based on the
Indonesian Guide Book (PATOKAN HARGA SATUAN BAHAN DAN UPAH PEKERJAAN
BIDANG PEMBORONGAN). These are for construction material, equipment rental and
labor wages. The unit cost of materials are based on current market prices. This
analysis is applied for local currency and for the construction components originating
in Japan, an exchange rate of Rupiah 1.0 to Japanese Yen 0.0133 (1 Rp = ¥ 0.0133)
is applied.

Equipment Cost

Equipment costs are derived based on PU Guide Book (BAHAN BACAAN AND
REFERENSI, ANALISA HARGA SATUAN). Equipment rental rates are calculated using
the formula in the PU Guide Book, which include maintenance cost, fuel & lubricants
and operation costs. Equipment prices are updated from the quotations from the
manufacturers. For the items which are not available in the PU Guide Book, the
Construction Machines Depreciation Guide Book of Japan (Japan Construction
Machine Association) is adopted.

SITE INVESTIGATION

Current market prices for basic materials, labour and equipment are confirmed from
the data gathered during the site visits and are incorporated in the estimates.

The locations of Concrete Batching Plant, Asphalt Mixing Plant and Quarry are also
identified during the site visits.

The locations of the above material sources are shown in the attached location maps.
(Figure 18.3-1 ~ Figure 18.3-4)

JAPAN COMPONENT

The total costs of goods procured from Japan shall not be less than thirty percent
(30%) of the total price of the contract.

The goods procured from the eligible local manufacturing companies invested by
Japanese companies can be regarded and counted as Japanese origin if such
companies satisfy the condition stated in the Loan Agreement.

The following items of goods are to be counted under Japan component:

18-2



1
2)
3)
4)
5)
6)
)
8)

Fabricated Steel Box Girder
Fabricated Steel Coping and Portal
Ribbed Steel Pipe

Reinforcement Bar D51 and Splicing
PC Strand, PC Bar and accessories
Admixtures for PC Girder Concrete
Bridge Bearings

Restrainer

18-3

9)

10)
11)
12)
13)
14)
15)

Steel Gutter Screen

MSE Wall

Precast Concrete Pipes

Precast Concrete U-Drain
Precast Concrete Manhole
Precast Concrete Curb

Other Precast Concrete Members
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18.5 TOTAL CONSTRUCTION COST

Total construction cost and Japan component are summarized in Table 18.5-1 and
Table 18.5-2.
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19.1

19.2

CHAPTER 19
PREPARATION OF DRAFT PQ AND TENDER DOCUMENTS

BASIS FOR DRAFT AND PQ AND TENDER DOCUMENTS

In the preparation of the draft PQ and Tender Documents, the following are used
as a base (or guide) documents:

)

(2)

3

(4)

®)

(6)

(1)

(8)

€)

Presidential Decree No. 8 year 2006, Implementation Guidelines concerning
Procurement of Goods and Services (Peraturan Presiden Republik Indonesia
Nomor 8 tahun 2006) supplementing Presidential Decree No. 67 of year 2005.

Contract Management for Construction Implementing Services (Serial of
procurement of Construction Services), 2004 Ministry of Public Works
(Pedoman Penyelenggaraan Kontrak jasa Pelaksanaan Konstruksi, 2004,
Pekerjaan Umum)

Standard Technical Specifications by the Ministry of Public Works (Spesifikasi
Teknik).

Conditions of Contract for Construction — Federation Internationale des
Ingeniurs-Conseils, (FIDIC), First Edition, 1999.

Sample Prequalification Documents under JBIC ODA Loans, Procurement of
Works, Major Equipment, Industrial Installations and Turnkey Contracts,
Japan Bank for International Cooperation (JBIC), November 1999.

Sample Bidding Documents under JBIC ODA Loans, Procurement of Civil
Works, Japan Bank for International Cooperation (JBIC), November 1999.

Guidelines for Procurement under JBIC ODA Loans, Japan Bank for
International Cooperation (JBIC), October 1999

Guidelines for Procurement under JBIC ODA Loans, Japan Bank for
International Cooperation (JBIC), January 2005.

Indonesian Civil Law Code (Kitab Undang-Undang Hukum Perdata, 2006).

ORGANIZATION OF DRAFT PQ AND TENDER DOCUMENTS

Draft tender documents consisting of the following are prepared for each of the
three (3) Packages under this project (1. Package | — Construction of Merak and
Balaraja Flyovers; 2. Package Il — Construction of Nagreg and Gebang Flyovers;
and 3. Package I1l1 —Construction of Peterongan and Tanggulangin Flyovers):

1)

Prequalification Documents
a) Glossary (Definitions)

b) Invitation for Prequalification
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2)

d)

f)

9)

Section | — Instructions to Applicants

General

Contents of Prequalification Document
Preparation of Applications
Submission of Applications

Evaluation of Applications

Cancellation of Procurement

Section Il — Application Data Sheet (ADS)

Section 111 — Prequalification Criteria

Section IV — Application Forms

. Form | - Letter of Application

o Form Il - General Information

. Form 11l - General Experience of Applicant

. Form IV - Experience in Contract of Similar Works

. Form V - Joint Venture Data

. Form VI - Description of Works and Site Conditions in
Contract

° Form VIl - Proposed Site Organization

. Form VIII - Proposed Subcontractors

. Form IX - Summary of Contract Commitments and Work
Progress

. Form X - Personnel / Staff Proposed for the Project

Form XI - Experience Summary of Key Personnel Proposed

for the Project

. Form Xll(a) - Summary List — Equipment proposed for the
Project

. Form XllI(b) - Equipment proposed for the Project

o Form XIII - Financial Data

. Form XIV - Litigation History

. Form XV - Statement / Legal Status

. Form XVI - Additional Information

Section V — Scope of Contract

Tender Documents

a)

b)

d)

Volume |

. Section I - Invitation for Bids

o Section Il - Instructions to Bidders

. Section 11l — Bidding Data

Volume 11

. Section IV - Part I- General Conditions of Contract (FIDIC 1
Edition, 1999)"

. Section V - Part Il — Conditions of Particular Application

Volume 111

. Section VI - Technical Specifications

Volume 1V

° Section VIl - Drawings
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e) Volume V

. Section VIII - Bid Form, Appendices to Bid and Bid Security
Form
Section IX - Bill of Quantities
° Section X - Schedules of Supplementary Information
Section XI - Form of Agreement and Sample Forms of
Securities
Section X1l - Disputes Resolution Procedure
. Section XI11 - Evaluation Procedure of Bid Proposals

Section XIV - Post Qualification

Note: ~ This document is an official publication which form part of the tender /
contract documents.
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PART VII

PROJECT IMPLEMENTATION AND
RECOMENDATION



Chapter 20

UPDATING OF ENVIRONMENTAL MANAGEMENT PLAN (UKL) AND
ENVIRONMENTAL MONITORING PLAN (UPL)

20.1 SOCIAL SURVEY

The public hearings (socialization) and negotiation with the affected families have
been completed before the Study commenced at Balaraja and Gebang Flyovers
and these activities were on-going at Nagreg Flyover, therefore, the social surely
was undertaken at the remaining three flyovers, namely Merak, Peterongan and
Tanggulangin Flyovers. Survey results are summarized hereunder.

20.1.1 Study Method and Number of Respondents

The questionnaire was prepared and the home interview survey within the project
influence area was undertaken. Number of respondents was as follows:

Flyover No. of Respondents
Merak 165
Peterongan 118
Tanggulangin 88

20.1.2 Status of Family

Status of families is summarized in Table 20.1.2-1.
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TABLE 20.1.2-1 STATUS OF FAMILY

Merak Peterongan | Tanggulangin
Last Education of Respondent
1.1  No Education 2 - 3
1.2  Elementary School, not finished 14 5 2
1.3 Elementary School, finished 7 17 12
1.4 Jr. High School, not finished - 1 4
1.5 Jr. High School, finished 23 9 16
1.6  Sr. High School, not finished 17 2 5
1.7  Sr. High School, finished 71 48 25
1.8 Academy - 4 3
1.9 University 12 8 12
1.10 No Answer 10 24 5
Status of Demography
2.1 Native 148 83 80
2.2 Outside of Kecamatan 14 5 2
2.3 Outside of Province 2 6 1
2.4 OQutside of Island - - -
2.5 No answer 1 24 5
No. of Families in One House
3.1 One (1) 145 75 59
3.2 Two (2) 3 17 16
3.3 Three (3) 1 2 3
3.4 Four (4) - - -
3.5 No answer 16 24 10
No. of Persons in One Family
4.1 Two (2) 2 16 3
4.2  Three (3) 16 10 15
4.3  Four (4) 22 23 22
4.4  Five (5) 41 13 18
4.5 Six (6) 36 4 8
4.6  More than six 24 28 13
4.7 No answer 24 24 9
Main Occupation of Head of Family
5.1  Farmer (owner) - 1 4
5.2 Farmer (tenant) - 8 4
5.3 Laborer 10 32 3
5.4  Merchant 88 11 21
5.5 Fisherman 1 - -
5.6  Government Employee 12 5 3
5.7 Army 1 - 2
5.8 Company Employee 16 24 27
5.9 Pensioner 3 12 7
5.10 Entrepreneur 11 2 6
5.11 Driver 11 - -
5.12 Government Corporation Employee 4 - -
5.13 Housewife - 9 -
5.14 Others - - 6
5.15 No Answer 8 24 5
Monthly Family Income
6.1 < Rp 500,000 22 25 18
6.2 500,000 - 1,000,000 62 27 26
6.3 1,000,000 - 2,000,000 37 19 24
6.4 2,000,000 - 3,000,000 21 9 4
6.5 > 3,000,000 14 14 3
6.6  No answer 9 24 13
Monthly Family Expenditure
7.1 < Rp 500,000 30 20 18
7.2 500,000 - 1,000,000 69 29 26
7.3 1,000,000 - 2,000,000 30 20 24
7.4 2,000,000 - 3,000,000 17 12 4
7.5 > 3,000,000 10 13 3
7.6 No answer 9 24 13
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20.1.3 Distance to Workplace and Transportation Used

Distance from home to workplace, travel time and means of transportation are
summarized in Table 20.1.3-1.

TABLE 20.1.3-1 DISTANCE TO WORKPLACE AND TRANSPORTATION

Merak Peterongan | Tanggulangin
1. Distance from Home to Workplace
1.1 0-3km 119 79 57
1.2 3-5km 5 4 4
1.3 5-7km - 5 3
1.4 7-9km - 1 -
1.5 More than 9 km 15 5 16
1.6 No Answer 26 24 8
2. Time Required t Workplace
2.1 0 minute 12 65 20
2.2 1 - 20 minutes 62 13 15
2.3 20 — 30 minutes 2 9 39
2.4 More than 30 minutes 21 7 6
2.5 No Answer 18 24 28
3. Means of Transportation
3.1  Walking 58 55 12
3.2 Bicycle 6 2 3
3.3 Motorcycle 49 13 19
3.4 Motorbike Taxi (Ojek) 3 - 1
3.5 Private Car 27 6 3
3.6 Bus / Mini Bus 11 4 6
3.7 Train - - 1
3.8 Pedicab (Becak) - - -
3.9 Government car 1 - -
3.10 Others - - 14
3.11 No Answer 10 28 29
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20.1.4 Status of House

Status of house is summarized in Table 20.1.4-1.

TABLE 20.1.4-1 STATUS OF HOUSE

Merak Peterongan | Tanggulangin
. Lighting Source
1.1 Electricity 150 92 82
1.2 Generator 10 1 -
1.3 Kerosene - 1 -
1.4 No Answer 5 24 6
. House Material
2.1 Brick 160 84 80
2.2 Wood - 9 2
2.3 Bamboo - 1 -
2.4 Others - - 1
2.5 No Answer 5 24 5
. House Condition
3.1 Good 99 70 50
3.2 Middle 57 46 37
3.3 Bad 5 2 1
3.4 No Answer 4 - -
. Floor Area of House
41 <50m? 87 5 17
4.2 51-100 29 28 17
4.3 101 -200 18 25 13
4.4 201 - 300 9 11 9
4.5 301 -400 3 10 4
4.6 401 -500 5 6 2
4.7 >500 6 8 1
4.8 No Answer 8 24 25
. Ownership of House Land
5.1 Owned 49 80 64
5.2 Rental 72 6 3
5.3 Company Land - - 2
5.4 Parent’s Land - 3 14
5.5 Government Land 39 3 -
5.6 No Answer 5 26 5
. Ownership of House
6.1 Owned 103 80 70
6.2 Rental 42 6 1
6.3 Company House 1 3 1
6.4 Parent’s House - 3 10
6.5 Government House 8 3 -
6.6 No Answer 11 26 6
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20.1.5 Knowledge and Opinion on the Project

Knowledge about the Project and opinions on the Project are summarized in Table
20.1.5-1.

TABLE 20.1.5-1 KNOWLEDGE AND OPINION ON THE PROJECT

Merak Peterongan | Tanggulangin
1. Knowledge about the Project
1.1 Have known 47 65 42
1.2 Do not know 112 53 34
1.3 No Answer 6 - 12
2. Source of Information
2.1 Officer of Desa/Kecamatan 14 61 10
2.2 Neighbor 29 10 6
2.3 Radio/ TV 1 - -
2.4 Newspaper - 1 3
2.5 Others 3 46 18
2.6 No Answer 118 - 51
3. Opinion on the Project
3.1 Give Benefit 20 36 17
3.2 Harming 122 47 41
3.3 No Change 14 35 24
3.4 No Answer 9 - 6
4. Reason why the Project is
Harming - 5 1
4.1 Increase noise - 35 2
4.2 Increase air pollution 114 46 34
4.3 Land and/or house be taken 1 - -
4.4 Decrease income 1 - -

45 Less of business

5. Reason Why Project is Beneficial

5.1 Smooth Traffic Attained 26 13 7
5.2 Faster Travel 1 S) S)
5.3 Increase of Land Price 2 15 5
5.4 New Business Opportunity 1 - -
5.5 Obtaining Compensation 1 - -
5.6 Others - 3 -
6. Expectation from the Project

6.1 Job  opportunity  during 76 3 2

construction 35 9 12
6.2 Obtain New Livelihood 46 80 51
6.3 No expectation 1 - -
6.4 Smooth Traffic 2 - 16
6.5 Getting Compensation - 26 7
6.6 Others 4 - -

6.7 No Answer

20.1.6 Method of Compensation

Methods of compensation preferred by respondents for land acquisition and/or
house demolition are as follows:
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20.2

20.2.1

20.2.2

Method Merak Peterongan | Tanggulangin
1. Money 153 94 61
2. Alternative Land 5 - 4
3. Up to the Government 1 24 16
4. Do not know yet 2 - -
5. Business Place - - -
6. No Answer 4 - 7

UPDATING OF UKL AND UPL
Original UKL and UPL

According to the decree of Ministry of Environment No. 17/2001, EIA (AMDAL) is not
required for construction of flyover of less than 2 km in length, in stead, the
Environmental Management Plan (UKL) and the Environmental Monitoring Plan
(UPL) are required. All flyovers have the length of less than 2 km, thus EIA is
exempted, but UKL and UPL are required.

Based on the Feasibility Study undertaken in year 2003, original UKL and UPL were
prepared and approved by the respective local environmental agency as follows:

Flyover Original UKL & UPL Approved on
Merak October 8, 2003
Balaraja October 6, 2003
Nagreg February 16, 2005
Gebang October 3, 2003
Peterongan October 8, 2003
Tanggulangin October 8, 2003

Updating of UKL and UPL

Based on the Basic Design of the project, original UKL and UPL were updated. Basic
concept, nature of the Project and project site condition are almost the same as
those of the feasibility study stage, updating was focused on the revision of the
scope of work of the Project. Updated UKL and UPL were submitted to the
respective local environmental agency and approved on the date as follows:

Flyover Original UKL & UPL Approved on
Merak June 22, 2006
Balaraja June 13, 2006
Nagreg November 24,2006
Gebang July 6, 2006
Peterongan June 13, 2006
Tanggulangin June 16, 2006

20.2.3 Summary of UKL and UPL

Summary of UKL and UPL is presented in Table 20.2.3-1 and Table 20.2.3-2,
respectively.

20-6



iom 1ybBiu papioAe aq

0] 9ARY BaJe JUBWISNILS U|
sinoy [00yas Jo awil ayl 1e
3I0M pPIOAR 8Q ‘Bale |00yds u|
ATETTIENIES
pue eale uoneonpa
Se Uons eale dANRISUdS e
uonnoaxa iom Jo Bulbeuep

1uswdinba
109lo0ad

pue juawdinba
1lodsuely Jo asiou
uo apew A1a100s

SHIOMN JUSWBARd O

SHIOM 24N1dNJ1S Qg

uonodNIISU0D d1IS 1aN0A)) uawdinba  |woa)  jurejdwos [elI21R N
J1o10e13u0) Buung dAoadsay |Buneuibio punos ssa| 8sn - |40 junowy | Jo uoneuodsuel] ‘e 9SION JO aseasu]| g
JaAe| pa1oedwod
01 (reusyew pamojfe
Jo Auenb yoyem 01 urews.
AQ) Buusrem yum bBuoje
pealids Buisaq a1ebaibbe 1aye
uooS pPa1dNPuUOd 8q 1snw
syJom JlIos uo Bunoedwo) -
Jopiod JUBWIAI pue [I0S "019
S1 pue als 49|} JO w0y Yy ul Ajerads | ‘sjool asnoy pue SYIOM |10S “q
uoIONIISUO? | ‘[eldlew  Jo  uoneuodsuely |peod JO 8dJeuns
uoI119NJISU0I Jan0A)} | Buunp anseld /SeAued |8y} uo peauds [eLaye N Aend
1o10e13u0) Buung aAnoadsay |Ag uiseq onuy ayl BuusAo) -|[sisnp Aue\ | Jo uonenodsuel] e JIy Jo 8seatdsq| T
dSVHd NOILONY1LSNOD ‘Il
19Anq
uoneziferoos no Aue) - | Jo uswaldag -
aseyd "199foud ayp 92IN0S
991IWIWOYD |  UOIIINIISUOD Aq paroaye 1eyy Allunwwod awodul
uonisinbay [1sod [n aseyd 01 Anunuoddo qol anlb o] - SSO| eyl
pueT|  uUOIdNJISUOI | UOINISBS JBA0AL|  “s1ods ssaulsng ayl O 1IN0 Alunwwos awooul Ayunwiwod
pue Jojeniu [-aid 8yl wo.4 9AN0adsay [pue 0] Ss8dJe 9SO 01 JON - | Jo dousblaw3y - Juswalnl0ld pueT JO uBwadad| T
ASVHd NOILONY1LSNOD-34d ‘I
101n28x3 awinl | uonedcoq | 1uswabeue|\ JO LI0HT 10edw| 10edWL] 4O 821N0S roeduw) 10 odAL ‘ON
11043 Juswabeue|\ [elUSWUOIIAUT JO J103e21pU|

(MN) L¥0443 INFNIOVNVIN TVINIANNOYIANIT 40 AYVINNNS  T-€'2°02 31aVL

20-7



J10]oelluo)

J10]oelluo)

UoIONJIISU0I
Buling

21Is
uoIoNIISU0d
19N0A[4

1asn
peol eyl os eate 129foud
Buusiua alojoq W 00S
1e 100foud ay1 Jo doud1sIXd
1noge abuliy
uone|eIsul
ssauyloows
ainsua

apeolseq  Jo
se yons
Moy} augen

0] suoye [enads Bunonpuo) -

aoueqJnisip
J1jel1 8dNpaJ 01 UONELIO|
109lo4d punoue juswabeuew

aiyen Bunonpuo) -

SEIRIVEL
jo Buinanb
JO yrbus|
pue wel aiyen
jo uoneing

S)I0M abeurelq )

SHIOMA JUSWIBNed "©

S)IoM sabplg “p

SYHIOM [I0S "0
s|euaey
JO uoneuodsuel] *q

sjuswdinb3
JO uoneziiqon e

aoueqINIsIq dIgel ]

10]deJluo)

J10]1deJluo)

uoI119NJISU09
Buling

uoI19NJISU0I
Bulng

a1nol
uolelodsuely
Buipnjoul
lopuJ0d
J19A0A|

10puI09
19A0A|) Buoly

uonelodsues) eualew Aq
pasned abpug/peos Bunsixa

abewep Jredas Alelpaww] -

sabpliq
pue peos Jo Anoeded uiyum
paisnlpe ag 1snw siajen

pue syona1 dwnp Jo Buipeol -

Jadeayd Ajeoiwiouods
1l ‘uoneao| 100loid
01 92Jnos uo juswdinba
ayr Buiuunit Aq pandaxs aq
ued uoneziigow 8yl ‘[e|aym
Jaggna yum uswdinba AnesH -
ssejo abpuq pue
peos UYuM 8ull Ul peo| a|xe
aleudoidde yum Jsjren Ag
pa1onpuod sI uoieso| 19sloud
01 UOIBJ0| B2INOS  WOJY
[9aym [931s Yyum juawdinba
Aneay Jo  uoneuodsued) -

uonnoaxa 108loid
Buiinp anol
uonelodsuely
[eLsyew

/peol Jo abewep
Jo Alsuayuj

[eLia1e N
10 uoneuodsuel |

syuswdinb3
O uoneziiqoN

abpug/peoy
Bunsix3 Jjo abeweq

10]1NJ2aXyg

awiL

uol1eooT]

jJuswabeue Jo 10T

1J0J13 JUswWabeueR|\ [eIUBWUOIIAUT

10edw|
JO 1031e21pUu|

10edw| JO 924Nn0S

10edw| Jo adAL

‘ON

20-8



als ay}
Je ulewsal a1sem
uoI1dNIISuUo?d

JO JUNOWY -| SYIOA\ JUBWBARY °q
"ual| "a1Is
ayr Ag uonedo| pareubisap ay1 1e pasodsip
91IS|8yl Je 91Sem  UOI}dNIISUOD -un pue pasn yljeaH /1ojwo)
uoI12NJISUO0I uoIoNJISUO0I | pue S[ela1eW pasn -un speliarew JUBWUOIAUT
10108.11U0) Bunng J19n0A|4 [-un Jo asodsip Ajgrelpawiw] JO JUNowy - SYIOM |I0S "B JO doueqimisig| ‘9
Joge| 1998foud
3yl Jo peau uondwnsuod
10} 9JINIBS Buinib
JO pue [[e1S pooj 19Npuod
0] diysinauaidanua ul
uoI19NJISU0I Aouayod aney yaiywm ajdoad
Buling [eso] 01 Auunuoddo Buinig
uelRWRIdY /UBYRIN|DY
Jo oo ybnoiyy auop aq
ued Janew siyl 1o9loid ul
Joqe| "21Is | Joge| Jo uonisod [ 01 108foud 108load ayy ul
JO uonezijgow uonoNISU0d |8yl punote Aousyod Joge| | PAAJOAUL JUBPISAl Joge
10108.11U0D alojog 19n0A|4 | [eo0] 01 Anunuoddo Buinig [e20] JO 1UNOWY JO uonezijiIqon Asnojear [e1oos | g
1921yJ0 21yeq) Bulinad
papinoid ale saue| Jlen
uoI1IoNIISUO0I J1an0A|4 |awes 1eyl pauueld o0s SI
Buning | efesejeg ayy 1y | @2uanbas lom uOIONIISUOD -
21n0. aAI1eUId) R aye] Aew
101N2ax3 awl] uoneoonT juawabeuely JO 110lT 10edw| 10edW| 10 30IN0S 1oedwi] 10 adAL oN
1J0J13 JUswWabeueR|\ [eIUBWUOIIAUT JO J101e21pU|

20-9



Buiuybi) srenbape

12118ys
se JaA0A}) a1

JUBWUIBA09) uoI119NJISU0I Buew saouay - Japun Buipjing uonezijinn
[e207 1sod Buunq | J8noA|4 Japun JBA0A|) Japun Buideospue| - Jo aouabiaw3 pue| [ebaj|| | 8ouaJapelul AJUNdeS | €
931|0d
Jijel] |edo’
aseyd
uoI19NIISU0I "Me|
JUBWUIBA09) 1504 Jijes) JO 1uBWBlIoUB 101IS -
[e207 "uoI1ed0| JON0A(L
aseyd punoJe juswabeuew oyel] -
JuRYNSU0) Buiuue|d lopuio) ‘uelnsapad 109104d 8q JUBpIdJe d1en
Buiuue|d Buring J9N0A|4 | 01 Mem apis Jo 1uswdojenaq - Jo Ausuajuj | JanoAj) Jo uonelado auoid UapIIYy | 2
SYI0M 211gNnd Juswanes pue aseld snoibijal
JUBWUIBA09) aseyd ‘looyos  punose  Ayjsusiul ELE]
[e207 uoI19NIISU0I dSI0uU donpal 0} Jallleq asiou asiou 0} A18100s
lo/pue HOA 1504 ping 01 J8pISuod 01 pasN - J0 1rejdwo)
109lo0ad
31 240J8Q Yyum
JueYNSU0) aseyd 91IS JONOA|} | JBlleq asIou Se uoiouny aney paJedwod |99
Buluue|d Buluue|d annodadsay | yoiym adeaspue| Jo Bupep - asiou Bunsix3 | 18A0A|L Jo uonelsadQ 9SION JO asealou]| T
ASVHd NOILONILSNOD 1S0d ‘111
101N2ax3 awl] _ uoneoonT _ juawabeuely JO 110lT 10edw| 10edW| 10 30IN0S 1oedwi] 10 adAL oN
14043 Juswabeue [eIUSWIUOIIAUT JO J01e21pU|

20-10



aoe|d snoibijal

‘looyds Jo uoneao| 1e A1e100s
yum  jnsal juswaaibe
se
pazijiqow

Sl yoiym juswdinba Aneay

oy iom Buuonuuoy -

vap 04
S| eaJe 821aWwWod
104 pue vygp §SG sl
eale  JusWa|IeS

SHIOAA JUusWianed p
SHIOM 21N1dNalS "9

yiuow Xxis A1ana JO 9doueusyurew BulIONUOI - (40} ‘pamoje | SYIOM |10S q
juR}NSU0) ‘UoI11oNIISUO0D 91IS 19N0A}} J918W [9A8] pUNOS YIIM | p|oysalyl pPasoxa [ela1e
uoisinladng Bunng aANndadsay |AQlisualul  aslou  Buunses|y -||oAg| 3SION | Jo uoneuodsuel] e 3SION JO asealou]| g
uonnjjod
ly Jo Buljjonuo)
Buiprebal 666T
sisAjeue Aiojeloqe| JleaA T Jaquinu
Bunonpuod uayl pue uone|nbay
piay ul Buidwes Buionpuo) -| JUBWUIBA0D pue
SYJO/ JUBWIBARY "p
1snp aonpoud "019 ‘J00J @snoy| SYIOAN 21N1oNAS O
yiuow Xxis A1ana 01 Aouslod 8Aey yoiym pue aoens SYIOM |10S “q
juRlNSU0) ‘UoI1IONIISUO0D 91IS 19A0A|)[SaNIAIIOR U0 AjensiA  1snp | 8yl uo 1SIXa 1Snp [ela1e\ Arend
uoisinladng Bunng aAndadsay (Jo  Buuonuow  HBunonpuo) -| JO Junowe wol4| Jo uoneuodsuel] e Iy Jo asealdaq| ‘T
ASVHd NOI1ONY1SNOD ‘Il
aseyd uayeuapun
uoI1IoNIISUO0I Ajpadoud  s1 uonezieroos - 1aAnq
1sod "199floud ayy Aq JO JudwallaqQ -
se [jam se aseyd paloaye eyl Alunwwod 224N0S
uoI19NJISU0I 01 Aunuoddo qgol anib o] - awooul
ayl pue ‘sjods ssauisng ay} Jo 1no SSO| 1Y}
Aouaby |e uoI12NIISUO0I 21IS 19A0A|) | pue 01 SS22J8 3S0[d 01 10N - Alunwwoo awiooul Allunwiwod
juswiuoldiAug |- aid \v/ aAndadsay :Buinmol|oy a8yl J10iUO | Jo Bouabiawg - JuaWaINJ0lid pue] JO Juswaloag| ‘T
ASVHd NOILONY1LSNOD-34d ‘I
101N29X3 awil | uoneooq | BurioliuoN JO 14043 10edw|
140443 BUIIO1IUOIN [eIUSWIUOIIAUT JO MJlewyouag 10edw| JO 924n0S 10edw|] Jo adAl 'ON

(dN) 140443 ONIYOLINOW TVINIWNOHIANT 40 AYVINIANS

¢-€'¢’'0c 31avl

20-11



JUSWIUOIIAUD
100loid Jo

pasiels [ssauues|d jsurebe| SYIOM\ 84nonas o yljeaH pue
1UB}NSU0) uoI119NJISU09 91IS JonoA|y|ase  A18190s  wody  siurejdwod [jureldwod A18190S | SYIOM JUdWaARd ‘(| MOHWO0D JUSWUOIIAUT
uoisiniadns Buung aAoadsay ([Aue  JI  uoneAIdsgo  plald (4o junowy SYIOM |I0S B Jo {ouequnisSIg| °g
aakojdwa
100l0ad Jo pasu
Alrep adi1n8s 01
e dwod | |e1s pooy uado 01
uoI119NJISU09 A18190s  SI aJayl  Jsylaym 11048 aAeY Oym
Bulng Burionuow Bunonpuo) -| Buipnjoul 199foud
pue loge| loge| 1010e)u0d 93U} Ul pagJosqe
JueyNSuU0) | JO uonezijqow 91IS 19n0A|} 01 UOIIBAISSUO [enSIA yoiym sjdoad
uoisintedng Buung aAoadsay | pue uoireoynuapl Bunonpuo) -|  [e90] JO JUNOWY |  uoneZIjIgow JogeT Asnojear |e100s| ‘¢
uone|felsul
wa1sAs abeurelq )
SYIOAN JUBWBAR ‘8
"J0U J0 pajuswa|dwi SYIOA\ 94N30NAIS P
ale sainseaw Aajes [eLsye
ayeny ‘subis apinb oiyel] - JO uoneuodsuel] -9
pajuawsajdwi paads MIOM |I0S 'q
1ueYNSU0) uoI19NIISU0I d1IS 1aA0A)) [SI ue|d juswabeuew |(jaaen pue yibus| syuswdinb3
uoisinzadng Buung aAnoadsay (ojeny [eaosdde ji Joluop -|ananb Juyjel] | Jo uoneziqon e aouequnisiqg oyjesl | ‘g
100load
ay1 Buunp Ajjeaipouad
Aljenb Jre ainseaw 01 paa\ -
101n2ax3 awll] uoneosn BurioyIuoA JO 110443 10edw|
140333 BULIOIIUO [eIUSWIUOIIAUT JO >Jewyouag 10edw] JoO 921N0S 10edw|] jo adA L "ON

20-12



JBN0AL 2yl
punoJe aduaJapisiul AJ1INJss

"181J8ys Jo

JUBWIUIBA09) yiuow JO 92Ua.1uN220 Jo Alsualul|ade|d Buipeuy e se
[e207 J0| & 82U0 pouad pue pabiswsa 13 ays [ebaj|i| 190K} Byl Japun
92IA18S A111N23S(YIIM UOIONIISUOD 19n0AH Auew moy mouy| 03 JapJo Buipjing ebayi uonezinn
pue 1api0 1sod Buung ay1 Japun ul pjal} a8yl ul uoneAlasqo JO 9ouabiaw3 pue| [eba|||| @oualapoiu] A1INdas| '€
pauaddey
ased jJuapiooe
Jo Buipiodal
palonNpuod
JUBWIUIBA09) ‘aseyd JuapIIoe JuapIdoe
[€207 JO 101995 uoIoNAISU0d 21IS 19N0A)) J1Jea] ayl Jo AlojuaAul pue | aiedy Jo Alisusqul | 1aA0A|H aAndadsal
221|0d 10 321110 1sod Buung 9AN0adsay | UONBIO| 1e UONBAISSO [ensIA pue Jaquinn Jo uonelado auolid uapay| 'z
aslou ay)l 1noqe
jurejdwod A12100s 01 uonuane
BuiAed pue eare Jo juswio|e
yum  uonejal u ‘lanaT pJepuels |9AaT]
AsioN Buluiaouod 966T/TT/817|ASION Buiuiaduod
eak e Jaquinu juswuoliAug BulAlg Jo 966T/TT/8Y
ul JuawaInseaw J21SIUIN JO 23198 AQ pamojje Jaquinu
om] ‘aseyd pJepuels ayl 01 aredwod uayl JUSWIUOIIAUT
Aouaby uoI19NJISU0I 91IS JONOA|} [J818W [9A8] punos Yum pjaly [BulAl Jo Ja1siulN | J19A0A|4 aAndadsal
[erusawuolIAUg 1sod Buung 9AN23dsay Ul |9A8] BSIOU JO JUBWAINSEIA |JO 93123 JO uonesadQ 3SION| ‘T
3SVHd NOILONHLSNOD 1S0d ‘111
101N2ax3 EY _ uoneoson _ BurioyIuoA JO 110443 10eduw]
110JJ3 BUIIO1IUO\ [eIUSWUOIIAUT 0 dJewyouag 10edw| JO 821N0S 10edw] Jo adAL "ON

20-13



21.1

21.2

Chapter 21
ROW ACQUISITION AND RESETTLEMENT ACTION PLAN

ROW ACQUISITION PROCESS

ROW acquisition process is shown in Figure 21.1-1. ROW acquisition is undertaken
by the Land Acquisition Committee (formerly called Team -9), however, if land
area to be acquired is less than one (1) ha., Project Manager can undertake land
acquisition.

Budget for land acquisition is basically prepared by the local government(s)
(provincial and district). However, in case that local government can not prepare
enough budget, the Central Government (DGH for this project) provides additional
fund to local governments.

PRESENT STATUS/PROGRESS OF ROW ACSUITIION

Present status of ROW acquisition as of September 15, 2006 is shown in Table
21.2-1.

Merak Flyover

ROW acquisition is undertaken by Project Manager.

ROW boundary map was provided on June 9, 2006.

Public hearing / socialization was held on September 12, 2006.

Budget (24 Billion Rp.) was prepared by the Provincial Government.
Completion of ROW acquisition is targeted to be the end of December,
2006.

Balaraja and Gebang Flyovers

¢ ROW acquisition was undertaken based on the SAPROF design.
e Most of the activities have completed and demolition of affected structures
and clearing of land is on-going.

Nagreg Flyover

ROW acquisition activities have started based on the SAPROF design.

e Public hearing/socialization was completed on November 22, 2005.
Although negotiation was undertaken for three times, no agreement was
reached yet, due to difference of estimated land value and compensation
cost between the Land Acquisition Committee and project affected people.

o In order to expedite land acquisition activities, additional budgetary support
will be needed.

Peterongan Flyover

ROW boundary map was provided to the local government on June 9, 2006.
Public hearing/socialization was held on August 8, 2006.

Measurement of affected assets is on-going.

Deliberation/negotiation is scheduled to be held on September 22, 2006.
Land acquisition budget was shared by the local government and the
Central Government.

21-1



Land

Regional

Land Owner/ Acquisition Provincial Land Plannin
Project Affected quis! . Administration Head of 9
Committee Public Works s . Board
Person X Agency (BPN) District/City
(PAPS) (or Project Agency at District/Cit (Bapoda) at
Manager) 4 District/City

|

Invitation for
Socialization

Request Letter

on Location
Permit

v

Instruction

Coordination

Request Letter
on Land
Acquisition

Land Acquisition 1—‘

Activities Plan

|

Public Hearing/
Socialization

v

Inventory and
Measurement of
the Assets to be

affected by
project

Invitation for
Negotiation

L —»

Deliberation /
Negotiation

v

Compensation

Payment

v

Demolition of
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Clearing of the
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+—
>

>

Issue
Recommenda-
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47

Protection of
the Land

Note:

FIGURE 21.1-1 ROW ACQUISITION PROCESS
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TABLE 21.2-1 PRESENT STATUS OF ROW ACQUISITION

As of September 15, 2006

Location Budget Source of Fund
No. Project Name Location Land Acquisition | No. of Families Permit Team-9 ROW Boundary Staking Out Public Inventory of Measuring Deliberation / Payment Demolition for ROW (billion) Remarks
Required (m2) or Houses (from District/ | Organized Map Provided of ROW Limit Hearing/ The PAP Affected Negotiation Status and Acquisition APBD-II APBD-I APBN
Affected Capital) Socialization Assets Assets Clearing (District) | (Province) | (Central)
PACKAGE -1
1. [Merak Flyover Tamansari Village 3,670.00 waiting Already By Project June 9, 2006 Completed by Completed NY NY NY NY NY 24 Billion - 24 - Budget for land acquisition can be realized
Pulomerak Sub-District measurement available Manager Land Administration | (Sept 12, 2006) on Middle of August 2006
Cilegon City of assets (August 29,2006) Agency, Project Socialization will be conduct with the Head of
Banten Province Manager and Sub District, Head of Village, Group of
Local Consultant Neigbourhood, Group of Household
2. [Balaraja Flyover Balaraja Village 2,620.74 71 HH Already Yes Based on Completed by Completed Completed Completed Completed Completed oG - - - - Execution for payment compensation already
Talagasari Village 48 Unit available SAPROF Study | Land Administration | (June 10, 2005) | (Sept. 6, 2004) | (Dec 24, 2004) | (July 15, 2005) | (Oct., 2005) done
Balaraja Sub District (June 1, 2005) Agency, Project Land clearing of buildings and others asset
Tangerang District Manager and is on going
Banten Province Local Consultant
PACKAGE - 2
3. |Nagreg Flyover Nagreg Village 7,488.00 60 HH Already Yes Based on Completed by Completed Completed Completed oG NY NY 6 Billion - 6 - Negotiation to Project Affected Person (PAPs)
Nagreg Sub District available SAPROF Study | Land Administration | (Nov. 22, 2005) (Sept. ,2006) is underway
Bandung District (Sept. 22,2005) Agency, Project
West Java Province Manager and
Local Consultant
4. |Gebang Flyover Gebang llir Village 3,928.51 81 HH Already Yes Based on Completed by Completed Completed Completed Completed Completed oG - - - - Execution for payment compensation already
Gebang Kulon Village 91 Unit available SAPROF Study | Land Administration | (March 5,2005) |(March 10,2005)|(March 30,2005)]| (June 23,2005) (Oct. - done
Gebang Mekar Village (April18,2005) Agency, Project Dec.,2005) Land clearing of buildings and others asset
Gebang Sub District Manager and is on going
Cirebon District Local Consultant
West Java Province
PACKAGE - 3
5. |Peterongan Flyover Peterongan Village 7,509.27| measurement NY Yes June 9, 2006 Completed by Yes Yes oG NY NY NY 7 Billion 3.0 2 2.0 Estimated amount ROW by Project Manager,
Peterongan Sub District of assets is Land Administration | (August 8,2006) | (August, 2006) (Sept. 22,2006) Project socialization that given affect to
Jombang District under process Agency, Project person already done
East Java Province Manager and Measurement of assets is under process
Local Consultant preparation of Location Permit Decree is
under process
6. |Tanggulangin Flyover |Ketapang Village 4,357.50] measurement NY By Project May 9, 2006 Completed by Yes Yes oG NY NY NY 3.5 Billion 15 - 2.0 Estimated amount by Project Manager.
Kalitengah Village of assets is Manager Land Administration | (August 4,2006) (July,2006) (Sept. 15,2006) Project socialization that given affect to
Tanggulangin Sub District under process Agency, Project person already done
Sidoarjo District Manager and Measurement of assets is under process
East Java Province Local Consultant preparation of Location Permit Decree is
under process
Note :
PAP = Project Affected Person OG = On Going

NY = Not Yet

HH = Household/Family
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21.3

RESETTLEMENT OF PROJECT-AFFECTED PEOPLE

So far, all project-affected peopled preferred to be compensated by money. Most
of the case, only a partial of a house/store/building is affected, therefore, people
still stay in the same place. Two school buildings were affected at Balaraja Flyover.
The Local Government built alternate school building within the same school

compound.
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22.1

22.2

Chapter 22
PROJECT IMPLEMENTATION PROGRAM

IMPLEMENTING AGENCY AND ORGANIZATION

The implementing agency is the Directorate General of Highways (DGH), Ministry of
Public Works. Project implementing organization is shown in Figure 22.1-1. The
project is divided into three (3) contract packages as follows:

Package 1 : Merak and Balaraja Flyovers in Banten Province
Package 2 : Nagreg and Gebang Flyovers in West Java Province
Package 3 : Peterongan and Tanggulangin Flyovers in East Java Province

Directorate of Road and Bridge for western Region is responsible for selection of
supervision consultant and contractors. During construction phase, it is responsible for
field works of Packages 1 and 3.

Directorate of Freeway & Urban Road is responsible for the field works of Package 2.
Directorate of Planning is responsible for programming and budgeting and PMU — JBIC
makes close coordination with JBIC.

Directorate of Technical Affairs closely monitors technical matters of the Project.

The Consultant for the pre — construction stage and construction supervision stage is
employed and the core team and field teams are organized.

IMPLEMENTATION SCHEDULE
Implementation schedule is shown in Table 22.2-1.

TABLE 22.2-1 IMPLEMENTATION SCHEDULE

2005 2006 2007 2008 2009

Selection of Supervision Consultant ; ; : _

Land Acquisition

Selection of Contractor

Utility Relocation by Local Fund

Construction
(Packages 1,2 & 3)

Civil Work

I
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22.3 ANNUAL FUND REQUIREMENT
Annual fund requirement is prepared based on the Option — 1: “Shortage of Lane is

Covered by Local Counterpart Fund” (refer to Section 24.3 of Chapter 24), and shown
in Table 22.3-1. Annual fund requirement by source fund is summarized below:

ANNUAL FUND REQUIREMENT BY SOURCE OF FUND

Fund Source 5007 Year 5008
JBIC Loan (Million Yen) 1,670 2,411
Local Counterpart Fund (Billion Rp.) 32.55 41.10
Local Fund (Billion Rp.) 20.48 -
Total (Million Yen) 2,377 2,959

Note: 1¥ = 75 Rp.

TABLE 22.3-1 ANNUAL FUND REQUIREMENT BY SOURCE OF FUND

Unit: Million Yen

Fund Source 2007 gggg Total
A. Construction of Flyover
A-1. Consultancy Services 176 165 341
- JBIC Loan 160 150 310
- Local Counterpart Fund (Tax) 16 15 31
A-2. Civil Work 1,928 2,794 4,722
- JBIC Loan 1,510 2,261 3,771
- Local Counterpart Fund
Local Portion 243 279 522
Tax 175 254 429
Total 418 533 951
B. Utility Relocation
- Local Fund 273 - 273

Note: 1¥ =75 Rp.
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23.1

23.1.1

23.1.2

Chapter 23
FLYOVER/BRIDGE MAINTENANCE PLAN & SYSTEM

INTRODUCTION

Necessity of Flyover Management Plan & Systems

Flyover/Bridges managed in the traditional may undergo inspections sometimes at
random intervals. Deterioration and defects that are detected are treated when it is

apparent that the safety or the function of the bridge is at risk.

Flyover Management should be carried out with awareness of the existing social,
and legal environmental within the constrains of limited available funding.

It should optimize benefits for both present and future use.

The purpose of the flyover/bridge management system is to combine management,
engineering, safety and economic inputs to help determine the best actions to
threat the subject flyover/bridge.

The flyover/bridge management system involves taking a traditional, systematic
approach to planning, programming and implementing the wide range of activities
associated with flyover/bridge management.

Flyover management systems are necessary for the exacting task of minimizing
flyover deterioration and optimizing service levels of the flyover under the
constrain of the limited funding.

The selected system should not be complicated as to discourage its application.

A list of the main components of any flyover/bridge management system is
provided in following Table.

Basic Components of a Flyover Management System

¢ A comprehensive, up-to-date inventory of Flyover.
e A system for inspection and a standard means of recording inspection results.
e A system for recording all flyovers and their associated cost.

e Procedures to establish priorities for maintenance, rehabilitation and
improvement.

e A system of identifying, practical deterioration models and treatment options to
minimize deterioration of the flyover structural component.

o System for production of reports for evaluating and supporting management
decisions.

Scope of the Manual
In recognition of the current poor state of many flyover/bridges in Indonesia and

lack of appropriate management practices, effective and efficient Manual has to be
produced to assist Bina Marga of improving the management of Flyover assets.
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23.1.3

The need for and scope of the Manual shall be decided on the basis of a survey of
the requirements of maintenance office who are directly in-charge and experienced
in the management of flyover/bridge assets.

Its purpose is primarily to provide maintenance engineer with an awareness of the
importance of adopting a flyover/bridge asset management system and the basis
approach and actions necessary.

For Better Management of Flyover/Bridge Assets

o Establish effective and efficient bridge asset management system.

e Develop flyover inventory system based on the typical data for a flyover/bridge
inventory.

e Conduct initial condition assessments on all flyover/bridges.

e Determine from the initial condition surveys those flyover/bridge that require a
detailed report from inspector. If further detailed inspection is required this
should be undertaken by a qualified structural engineer.

e Based on the inspection reports received determine the nature of the problems
and possible solutions.

e Undertake comparison between improvement and rehabilitation to establish the
most appropriate actions to be taken.

e Report on the findings of the evaluation and put forward recommendations that
are based on sound condition and economic assessment, social assessment.

e Monitor on a regular basis the condition of the flyover/bridge assets and
ongoing management actions.

It's purpose is also to provide a “state of the art” manual for inspector to better
manage in a more practical and economical ways of maintaining, repairing and
rehabilitating flyover/bridges.

The Manual has to be prepared using the accumulated knowledge and practical
experiences.

It is intended to lead to a more informed approach for the better management of
flyover/bridge assets for the benefit of the Indonesia Government

Use of the Manual

The Manual shall be centered on the management aspects relating to
flyover/bridges. Its concentrates on all those processes necessary to ensure that
flyover/bridges on the road network have to be kept in a safe condition with the
most cost efficient use of resources.

Good management practices can significantly increase the life of a flyover/bridges
with general expectations ranging from up to 100years or more for steel and
concrete flyover/bridges. While poor management practices can significantly
shorten a flyovers life and increase its life cycle cost.

Recent development in transport and flyover/bridge technology have increased the
need for maintenance and accurate assessment and monitoring of the condition.
This has resulted in an increased need for flyover management due to the
following reasons;
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23.1.5

23.2

1) Increased traffic numbers, size and weight limits of commercial vehicles.

2) Improved knowledge of materials and structural behavior and how to prolong
the life of the flyover.

3) Making higher deterioration reducing flyovers serviceability.

Manual Contents

The Manual has to be prepared to cover those key management activities
necessary for the concerned Agency to develop a flyover management program

The proposed Manual will contain the followings;

Chapter I  Introduction
Introduce the scope of the Manual and its intended use.

Chapter Il General Management Practices.
This covers a wide range of management practices, including
maintenance and aspects and provides a detail understanding of the
requirements of a flyover/bridge management system

Chapter Il Asset Management Practices
It covers flyover inspection and assessment procedures, the
identification on common problems and solutions for concrete and
steel, and the evaluation of rehabilitation and improvement options.

Chapter IV List of Appendices

Chapter V  Directory of Service Providers
Information on various service providers and suppliers in the
flyover/bridge industry to assist inspection office in-charge.

Updating the Manual

Flyover/bridge technology and practices are continuously being improved. For this
reason it will be necessary from time to time to update the Manual to reflect
current best practice.

FLYOVER MANAGEMENT DECISION PROCESS

The maintenance manager (bridge engineer) in-charge has a responsibility to
minimize structural deterioration and optimize the functional service levels of the
flyover components, within the constrains of limited funding.

The structural service life of a flyover/bridge (period before any instability of the
structure would cause the flyover to close), in the absence of overload or natural
disaster, may be from 20 to 100 years. However it is often happen, that well
maintain concrete and steel flyover/bridges become functionally inadequate before
the structure condition reach to replacement needs.

1) Functional Level of Services
Factors which affect the functional level of services of a flyover are;

Load capacity

Width

Overhead Clearance
Change in traffic usage.
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The functional level of service of a flyover is deficient if any of there factors
does not meet the usual criteria for the road network where flyover is a
component.

Structural Level of Service
The need for maintenance and repair of flyover is caused drom the following
cases;

o Deterioration of decay of the materials used in the flyover.
o Damage by external forces to the structural elements of the flyover.
o Failure of joints and bearing.

Without appropriate maintenance and repair, the structural level of services
of flyover will decrease below the original design level either gradually or
suddenly.

Performance Measurement

It is useful to quantify, where possible, the performance of flyovers. By
implementing such quantification of performance, it becomes practical to
evaluate flyover component at intervals and measure the effects of
management strategies and expenditures on level of services.

There are variety of performance indicators that can be selected to describe
functional and structural levels of service of a flyover. The indicator as typical
shows as follows;

Condition rating.

Deck width.

Road alignment.

Maintenance cost.

Safety aspects (e.g. guardrail).

To quantify the relative adequacy of the flyover a single index can be
calculated which incorporates the individual ratings. A method should be used
which gives weighting to the relative importance of each of the indicators.

Life Cycle Cost
It is necessary for life cycle costing to predict the rate and extent of future
deterioration of the flyover/bridge asset.

This is requiring careful inspections and assessment of functional and
structural levels. The qualified and experienced engineer in assessing the
condition of similar structures is needed to estimate future deterioration.
Available inspection and records and historical condition rating data are
necessary.

Details and how to inspect and assess the condition of various part of flyover
must be established.

Even where records are available, it must be recognized that the current
condition of a flyover is the result of its past environment history and past
maintenance. Consequently future effects from environmental factors and
maintenance will be different from those of the past.
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A management strategy for a flyover, whether a proposed new structure or
an existing structure, should take account of all future costs and benefits in
the long term. Where appropriate, as for example in considering the ongoing
maintenance of an old flyover that is subject to a load limit and an alternative
of replacing it with a new flyover, consideration should be given to both direct
cost and community travel cost.

All future financial costs and benefits, along with the time over which each
will occur, should be listed for each strategy option. The costs of such
activities as design, inspection and supervision should be included. Timings of
costs and benefits are important as early cost and benefits have greater
values in current value than similar costs and benefits accrued at a later time.

MAINTENANCE MANAGEMENT PLAN
Maintenance Strategy

Without appropriate maintenance, flyover will deteriorate prematurely throughout
their service of life. Material damage and defects will usually accelerate this
deterioration.

It is necessary for a flyover manager to develop and implement a maintenance
strategy with regard to a flyover component that, within the constraints of
available funding, will:

e Preserve flyover;
e Ensure the safety of users of the flyover; and
e Optimize the overall functional performance of the flyover components.

Maintenance is required in a pro-active approach to minimize deterioration of a
flyover structure and in a reactive response to damage and defects. The reactive
maintenance activities will usually take priority.

The nature and extent of maintenance required, in general, will largely be
dependent on the condition of a flyover. This will often be linked to the age of the
structure. Deterioration of well-designed and constructed newer structures is
generally much less than for older structures, but routine maintenance is cost
effective for all flyover. Routine inspections and maintenance are valuable in the
detection and treatment of defects and serviceability problems at an early stage.

In determining maintenance strategy there is a need to identify risk exposure. The
most important risks are usually those relating to passing traffic.

Risks associated with an event are usually rated in terms of the product of the
probability of the event occurring and the magnitude of the consequences of the
event. Risk management in a maintenance strategy requires evaluation of
acceptable levels of risk and the undertaking of appropriate risk control measures.
Provision for the safety of flyover users is a priority in risk management.

The definition of maintenance needs will be based on available information about
the flyover component. Comprehensive information gained from recent inspections
is usually essential. If extensive historical data on the condition levels of the flyover
is available, deterioration trends may be evident. It is important that the
designated procedures for inspection provide for uniformity, completeness and
ease or reporting. Inspectors are required to be able to judge the condition of
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structures and significance of visual defects. Inspectors need to have the available
support of an experienced bridge engineer when assistance is needed in
interpreting visual evidence of defects.

A maintenance strategy should take account of traffic needs, including those
relating to the economic importance of specific flyover.

There is a need to exercise engineering judgment to take account of the many
complex factors involved in developing a maintenance strategy for the flyover
component, which is inclusive of strategies for the maintenance of each individual
structures.

Maintenance Planning and Programming

Maintenance planning involves determining the maintenance task and scheduling
and matching it to the resources required, so the work can be done safely, on time
and on cost.

Of fundamental importance in maintenance management of flyover component is
the assessment of priorities. The determination of the individual tasks should
include a quantitative or qualitative assessment of benefit cost and risk associated
with carrying out the task in a particular year or not at all. Inspection and testing
reports should incorporate such judgments.

Maintenance planning and programming for a flyover component needs to be
systematic. Equipment, materials and skills need to be scheduled for the
programmed work. Planning should make provision for the preparation and
retention of clear records of work done and of cost incurred that are able to be
readily accessed in the future.

Provision should be made for clear understanding by all personnel involved of:
e What task need to be done and why

Who will carry out the work

How the work will be done

The budgeted amount for each task

Health and safety requirement

Management must still assess the need, determine a cost effective remedy and
arrange resources while adjusting programmed maintenance works for the
remainder of the flyover components as necessary to meet budget constraints.

Maintenance Practices

There is a requirement for flyover maintenance to be carried out in a systematic
manner, with provision for effective inspection and reporting. Routine flyover
maintenance is usually carried out in conjunction with routine road pavement
maintenance. Other maintenance requirements will be met at intervals of one to
five years as appropriate. Personnel involved should have the training, experience,
equipment and materials appropriate for the tasks to be carried out.

It is important that attention be given to the total structure. Many components of
flyover, for example decks, longitudinal and transverse beams, barriers, and parts
of piers, abutments and retaining walls above ground and above water are readily
accessible for visual or more sophisticated investigation. The conditions of those
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parts of piers, abutments and retaining walls underground are less readily
investigated. However the assessment of the condition of these parts is important.

Maintenance will vary in nature and extent across the flyover components. Typical
maintenance practices include the following activities:

e Repair of the road surface, on and adjacent to the flyover, to ensure user

safety and reduce traffic impact loadings on the flyover deck;

o Cleaning the structure — removing any silt, bird droppings;

Clearing all drainage components to avoid water retention;

e Scaling of concrete cracking, application of protective coating and renewal of

cathodic protection.
Maintenance Management Systems
Procedures are necessary to ensure and facilitate transfer of information on flyover
component condition to a comprehensive flyover asset condition database, thus
enabling maintenance scheduling.
Details of appropriate inspection and reporting procedures must be established.

Appropriate forms on which to record information obtained from designated site
inspections must be included.
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Chapter 24
PROJECT EVALUATION AND RECOMMENDATIONS

24.1 PROJECT EVALUATION
24.1.1 Operation and Effect Indicators of the Project

Operation and effect indicators selected for the projects were as follows:

Operation Indicator : 1) Daily Traffic Volume (Veh/day)
- At-grade road
- Flyover

Effect Indicator * 2) Travel Speed (Km/hour)
- At-grade road
- Flyover
3) Travel Time Reduction (Veh-hr/day)
4) Travel Cost Reduction (1,000 RP/day
5) Maximum Traffic Queue Length at Railway
Crossing during Railway Passing (m)

Operation and effect indicators of each flyover are shown in Table 24.1.1-1 for
the following years:

- Present (2005)

- Opening Year (2008)

- 10 years after opening year (2018)

TABLE 24.1.1-1 (1/6) OPERATION AND EFFECT INDICATOR:
MERAK FLYOVER

Year
Operation / Effect Indicator
2005 2008 2018
1) Daily Traffic Volume At-grade 8,445 4,993 7,712
(veh/day) Flyover - 4,757 6,081
At-grade 19.7 40.0 37.2
2) Travel Speed (km/hr)
Flyover - 40.0 40.0
3) Travel Time Reduction (veh-hr/day) - 216 1,810
4) Travel Cost Savings (1,000 Rp/day) - 10,437 65,688
5) Ma_X|mum Tral_‘flc ngue Len_gth at _ 115 68 105
Railway Crossing during Train Passing (m)
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TABLE 24.1.1-1 (2/6) OPERATION AND EFFECT INDICATOR:

BALARAJA FLYOVER

Year
Operation / Effect Indicator
2005 2008 2018
(veh/day) Flyover - 6,135 9,466
At-grade 9.8 38.4 28.7
2) Travel Speed (km/hr)
Flyover - 40.0 38.7
3) Travel Time Reduction (veh-hr/day) - 215 1,801
4) Travel Cost Savings (1,000 Rp/day) - 13,819 91,431
5) Maximum Traffic Queue Length at i i )
Railway Crossing during Train Passing (m)
TABLE 24.1.1-1 (3/6) OPERATION AND EFFECT INDICATOR:
NAGREG FLYOVER
. . Year
Operation / Effect Indicator
2005 2008 2018
(veh/day) Flyover - 12,868 19,638
At-grade 27.9 39.1 25.8
2) Travel Speed (km/hr)
Flyover - 41.1 29.9
3) Travel Time Reduction (veh-hr/day) - 293 1,752
4) Travel Cost Savings (1,000 Rp/day) - 16,213 75,698
5) Ma_X|mum Trafflc Que_ue Len_gth at _ 430 185 288
Railway Crossing during Train Passing (m)
TABLE 24.1.1-1 (4/6) OPERATION AND EFFECT INDICATOR:
GEBANG FLYOVER
. . Year
Operation / Effect Indicator
2005 2008 2018
(veh/day) Flyover - 8,345 12,869
At-grade 25.1 37.6 29.9
2) Travel Speed (km/hr)
Flyover - 59.5 46.3
3) Travel Time Reduction (veh-hr/day) - 293 1,752
4) Travel Cost Savings (1,000 Rp/day) - 22,104 111,177
5) Maximum Traffic Queue Length at

Railway Crossing during Train Passing (m)
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TABLE 24.1.1-1 (5/6) OPERATION AND EFFECT INDICATOR:
PETERONGAN FLYOVER

Year
Operation / Effect Indicator
2005 2008 2018
1) Daily Traffic Volume At-grade 15,864 5,073 7,784
(veh/day) Flyover - 13,241 20,248
At-grade 27.1 40.0 29.3
2) Travel Speed (km/hr)
Flyover - 48.3 38.6
3) Travel Time Reduction (veh-hr/day) - 243 1,065
4) Travel Cost Savings (1,000 Rp/day) - 17,501 55,839
5) Ma_X|mum Tral_‘flc ngue Len_gth at ' 300 9% 147
Railway Crossing during Train Passing (m)
TABLE 24.1.1-1 (6/6) OPERATION AND EFFECT INDICATOR:
TANGGULANGIN FLYOVER
. . Year
Operation / Effect Indicator
2005 2008 2018
(veh/day) Flyover - 11,198 17,171
At-grade 43.4 40.0 32.8
2) Travel Speed (km/hr)
Flyover - 53.7 37.5
3) Travel Time Reduction (veh-hr/day) - 161 522
4) Travel Cost Savings (1,000 Rp/day) - 10,524 36,628
5) Ma_X|mum Trafflc Que_ue Len_gth at _ 160 69 108
Railway Crossing during Train Passing (m)

24.2 ECONOMIC EVALUATION

24.2.1 Introduction

()

Q)

Methodology

Economic evaluation is pursued to determine the effects of the construction
of the six flyovers from the view point of nation’s economic well-being and to
assess the economic viability of the project. For this purpose, the following
parameters were utilized: (i) Economic Internal Rate of Return, (ii) Net
Present Value, and (iii) Benefit-Cost Ratio. Conventional method of Cost
Benefit Analysis of discounted cast flow was employed.

Assumption

Some assumptions were made to proceed to the analysis. These are:
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“With Project” and “Without Project” cases were compared. The
quantified economic benefits which would be realized from
implementation of the project are defines as the difference of vehicle
operating costs and vehicle time costs between the two cases.

The construction of the proposed flyover will be carried out from a total
of 12 months from the middle of year 2007.

24.2.2 Project Costs

Economic cost to be considered in the economic analysis for a flyover construction
project consists of the following components.

1)

2)

Construction cost (excluding tax components)

»
»
»

Cost of flyover construction
Cost of service road construction
Other accost for ancillary works

Engineering service cost of consultant

»

Cost of construction supervision (7% of construction cost)

The total cost of erecting flyovers is summarized in Table 24.2.2-1. The said cost
is consist of construction cost, consultancy cost and ROW cost. The total cost
stands at 371024 billion rupiah.

TABLE 24.2.2-1 SUMMARY OF COST

Million Rp
Flyover Name COI’]SCt(I;L;EtiOI’I Consélélst?ncy Total
Merak 70,225 4,915 75,141
Balaraja 44,444 3,111 47,555
Nagreg 65,191 4,563 69,754
Gebang 63,296 4,431 67, 727
Peterongan 48,870 3,421 52,291
Tanggulangin 54,925 3,831 58,556
Total 346,751 24,273 371,024

1.0 Yen = Rp 75

24.2.3 Estimation of Vehicle Operation Cost and Travel Time Cost

Road/bridge projects that generate a series of benefits can be quantified to a large
extent using the empirically verified physical consumption of resources by vehicles.
This can be represented by a series of mathematical relationships. Any vehicle
operating at a particular speed will consume a specific amount of fuel, lubricants,
tires, spare parts and maintenance labor. The commonly used tool for Vehicle
Operating Costs (VOC) calculation is using formulas established in the previous
studies and widely used and accepted in Indonesia.

The benefits that can be achieved by the implementation of the project are:
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1) Savings in vehicle operating cost

2) Savings in vehicle time cost

Other indirect benefits as a result of the completion of the six flyovers might
include:

1) Enhancement of social welfare as a result of higher mobility made available
through erection of the flyovers;

2) Re-vitalization of economic activities as the place becomes easily accessible;

(i) Derivations of Vehicle Operating Costs

VOC consists of running cost and standing cost as follows:

Running Cost

(1) Fuel consumption cost

(2) Lubricants consumption cost
(3) Tire consumption cost

(4) Vehicle maintenance cost

(5) Spare parts consumption cost
(6) Travel time cost

Standing Cost

(7) Depreciation cost
(8) Interest cost

(9) Insurance cost
(10) Overhead cost

Running Costs are incurred during operation of vehicles when they travel the
road while Standing Costs are mainly incurred by possession of vehicles. The
methods to derive each cost component are briefly discussed in the following
sections.

(1) Fuel Consumption Cost

The fuel consumption cost is derived from the rate of fuel consumptions
(liter/1,000 km) multiply by the fuel price/liter;

Fuel Consumption Cost = Fuel Consumption Rate* Unit Cost of Fuel

Fuel consumption rate by vehicle category is computed from the following
empirical formulae:

Passengercar Y = 0.07629*82 - 8.45703*S + 349.79116

BUS S Y = 0.21692*%S” - 24.15409%S + 954.78824
Truck - Y = 0.21557*S" - 24.17699*S + 947.90882
where :

Y = Fuel consumption (liter/1000 kms)
S = Travel speed (km/h)

24-5



Conversion of fuel prices from financial prices into economic prices is
calculated by multiplying by Economic Accounting Ratio (EAR) which is 10%.
The economic fuel prices use in this study are shown in Table 24.2.3-1.

TABLE 24.2.3-1 ECONOMIC FUEL PRICES

Fuel Type Financial Price (Rp.)* Economic Price (Rp.)
Premium 4,500 4,050
Diesel (solar) 4,300 3,870

*: Dealer’s 2005 prices
(2) Lubricants Consumption Cost
Lubricant consumption cost is calculated as follows;

Lubricant Consumption Cost = Lubricant Consumption Rate * Unit Cost of
Lubricant

Lubricant consumption rate by each vehicle category is obtained from the
following equations.

Passenger car Y = 0.00037*S? - 0.04070*S + 2.20403
Bus : Y = 0.00209*S? - 0.24413*S + 13.29445

Truck Y = 0.00188*S" - 0.22035*S + 12.06488

where :
Y = Lubricants consumption (liter/1,000 km)
S = Travel speed (km/h)

Conversion of lubricant prices from financial prices into economic prices is
calculated by multiplying by Economic Accounting Ratio (EAR) which is 10%.
The economic lubricant prices are shown in Table 24.2.3-2.

TABLE 24.2.3-2 ECONOMIC LUBRICANT PRICES

Lubricant Tvbe Financial Price Economic Price
yp (liter/Rp)™ (liter/Rp)
Lubricants — car 15,000 13,636
Lubricants — truck & bus 18,000 16,364

*: Dealer’s 2005 prices
(3) Tire Consumption Cost
Tire consumption cost is calculated as follows;
Tire Consumption Cost = Tire Consumption Rate * Unit Cost of Lubricant
Tire consumption rate by each vehicle category is obtained from the following
equations.
Passenger car Y = 0.0008848*S - 0.0045333

Bus > Y =0.0012356*S - 0.0064667
Truck Y = 0.001553*S - 0.0059333

24-6



where :
Y = Tire consumption per 1,000 km
S = Travel speed (km/h)

Discounts on the published retail prices of tires were obtained and verified
according to tire size. Conversion from financial prices into economic prices is
calculated by multiplying Economic Accounting Ratio (EAR) which is 20%. The
economic tire prices are shown in Table 24.2.3-3.

TABLE 24.2.3-3 ECONOMIC TIRE PRICES

Vehicle Type Financial Price* Economic Price
Car Rp. 331.500 Rp. 267.189
Small/Medium Bus Rp. 457.500 Rp. 368.745
Large Bus Rp. 879.000 Rp. 708.474
Light Truck Rp. 457.500 Rp. 368.745
Medium Truck Rp. 879.000 Rp. 708.474
Large Truck Rp. 879.000 Rp. 708.474

*: Dealer’s 2005 prices
(4) Vehicle Maintenance Cost
Vehicle maintenance cost is calculated as;

Vehicle Maintenance Cost = Maintenance Time * Maintenance Labor
Cost per Hour

Maintenance time (hour/1,000 km) of each vehicle category is obtained from
the following equations.

Passenger car : Y =0.00362*S + 0.36267
Bus : Y =0.02311*S + 1.97733
Truck Y =0.01511*S + 1.21200
where :

Y = Maintenance time (hour/1,000 km)
S = travel speed (km/h)

Basic maintenance labor costs are obtained from the results of Strategic Urban
Roads Improvement Project Study (SURIP, 2000) and updated using escalation
rate of 7% per year.

Using income data, an assumption that mix of 20% skilled, 40% semi-skilled
and 40% unskilled labor in typical vehicle workshops was made. The updated
hourly maintenance costs are shown in Table 24.2.3-4.

TABLE 24.2.3-4 MAINTENANCE LABOR COSTS

Labor Category Clogs;; (E;S})#:; 2005 (Rp/hr) Percentage (26)
Skilled 3,274 4,913 20
Semi Skilled 2,351 3,528 40
Unskilled 1,484 2,227 40
Average 2,189 3,285 100

*: SURIP, 2000 based on 1999 Income Statistic
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(5) Spare Parts Consumption Cost

(6)

Spare parts consumption cost is derived from the following equations;

Spare Parts Consumption Cost = Spare Parts Consumption Rate * Vehicle
Price

Spare parts consumption rates are;

Passenger car Y = 0.0000064*S + 0.0005567

Bus Y = 0.0000332*S + 0.0020891
Truck Y = 0.0000191*S + 0.0015400
where :

Y = Spare parts consumption per 1,000 km
S = Travel speed (km/h)

Vehicle Prices can be obtained directly from dealer surveys with additional
information from the Motor Industries Association. Conversion from financial
prices into economic prices is calculated by multiplying by Economic
Accounting Ratio (EAR) which is 56% for private cars and 23% for commercial
cars.

Table 24.2.3-5 shows economic vehicle prices for typical vehicle categories.

TABLE 24.2.3-5 ECONOMIC VEHICLE PRICES — OCTOBER 2005

Vehicle Type

Financial Price*

Economic Price

Car - Toyota Vios G 1.5 M/T

Rp165,150,000

Rp105,865,385

Small/Medium Bus- Mitsubishi Colt FE
447 F

Rp193,200,000

Rp123,846,154

Large Bus - Mercedes Benz OH 1518

Rp624,960,000

Rp508,097,561

Light Truck - Mitsubishi Colt FE 349

Rp167,040,000

Rp135,804,878

Medium Truck - Mitsubishi Fuso FM
517H

Rp335,880,000

Rp273,073,171

Large Truck - Mitsubishi Fuso FN 527M

Rp477,600,000

Rp388,292,683

*: Dealer’s 2005 prices

Travel Time Cost

Travel time cost is derived from the following equations;

Travel Time Cost = Travel Time * Crew Cost

Bus Y = 1,000/S
Truck Y = 1,000/S
where :

Y = Travel time (hour/1,000 km)
S = Travel speed (km/h)

Crew costs are obtained from the result of Strategic Roads Improvement
Project Study (SRIP, 2004) and updated by using escalation rate of 7% per

year.
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SRIP estimate was derived from the survey conducted in Java Arterial Roads
Network Study (JARNS, 2000). Adjustments were then made for changes in
the price level and for increases in real earnings up to first quarter in 2004.

JARNS found that only 30% of passenger cars had professional drivers and no
estimate of crew costs for this vehicle type was made. In this study, the
JARNS’s estimate for share of professional driver is adopted. It has further
been assumed that the cost of a driver is 70% of the JARNS estimate of the
crew (driver plus assistant) for a passenger utility.

Details of crew costs are given in Table 24.2.3-6.

TABLE 24.2.3-6 CREW COSTS (IN RP1,000 PER HOUR)

Vehicle Type JARNS 2000 | SRIP 2004 | THisStudy

2005
Car 0.00 4.30 4.60
Passenger Utility 4.50 6.20 6.63
Freight Utility 6.40 8.90 9.52
Small Bus 6.50 8.90 9.52
Large Bus 8.70 12.00 12.84
Light Truck 7.10 9.80 10.49
Medium Truck 9.50 14.20 15.19
Heavy Truck 10.70 14.80 15.84
Articulated Truck 10.70 14.80 15.84

Notes: JARNS survey carried out Dec 2000

(7) Depreciation Cost
Depreciation cost is calculated by multiplying;
Depreciation Cost = Depreciation Rate * Vehicle Price

Depreciation rate by each vehicle category is obtained from the following

equations.

Passenger car : Y = 1/(2,500*S + 125)

Bus : Y =1/(8,756*S + 350)

Truck 1Y =1/(6,129*S + 245)
Where;

Y = Rate of depreciation per 1,000 km
S = Travel speed (km/h)

(8) Interest Cost
Interest cost is calculated as;

Interest Cost = Unit Interest Cost * Vehicle Price

Passenger car : Y = (0.15* 1,000)/(500*S)
Bus : Y =(0.15*1,000)/(2,571*S)
Truck Y =(0.15* 1,000)/(1,714*S)
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where :
Y = Unit interest cost per 1,000 km

S = Travel speed (km/h)

(9) Insurance
Insurance cost is calculated as;

Insurance Cost = Unit Insurance Rate * Vehicle Price

Passenger car : Y = (0.035* 1,000 * 0.5)/(500*S)

Bus : Y =(0.040 * 1,000 * 0.5)/(2,500*S)

Truck : Y =(0.060 * 1,000 * 0.5)/(1,750*S)
where :

Y = Unit insurance cost per 1,000 km
S = Travel speed (km/h)

(10) Overhead Cost
Overhead cost is estimated as;

Bus > 10 % subtotal from (1) to (9)
Truck : 10 % subtotal from (1) to (9)
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(ii) Passenger Travel Time Cost

The estimates of the passenger travel time have followed the conventional
approach, based on GDP per head, a proxy for average earnings (Table 24.2.3-

8).

The following assumptions have been made:

1.  Working time

»  Bus passengers: equal to average value of output per worker

(GDP/workforce)

»  Car passengers: 2.6 times value of bus passengers (following

JARNS,2000)

2. Non-working time: 30% of working time

TABLE 24.2.3-8 DERIVATION OF GDP PER WORKER

(2005 PRICES)

GDP Indicators

Indicative Values

GRDP 2003 in Billion Rp (current prices) 1,863,300
Labor Force in 1,000 102,631
Annual hours worked 2,000
GDP per worker

Annual GDP in 1,000 Rp (2003 prices) 18,155

Growth in GDP per worker 2003 to 2005 (%) 20
Annual GDP in 1,000 Rp (2005 prices) 21,786
Hourly GDP in 1,000 Rp/h 10.89

The estimates of the value of passenger travel time for different vehicle

types are shown in Table 24.2.3-9.

TABLE 24.2.3-9 PASSENGER TRAVEL TIME COST BY

VEHICLE TYPE

(RP/HOUR 2005 PRICES)

Buses
Value of Passenger Time Car Pass .
- Medium Large
Utility
Working time (Rp 000 per
hour) 28.32 10.89 10.89 10.89
Non-working Time (Rp 000
per hour) 8.50 3.27 3.27 3.27
Percent working 25 20 15 15
Average value of time (Rp 000
per hour per person) 13.45 4.79 441 4.41
Vehicle occupancy 2.2 3 17 35
Value of passenger time per
vehicle (Rp 000 per hour) 29.60 14.38 75.00 154.41
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24.2.4 Estimation of Benefits

The VOC and VTC cost derived from the construction of flyovers is shown in Table

24.2.4-1.

TABLE 24.2.4-1

ESTIMATED ANNUAL BENEFITS (YEAR 2020)

000 Rupiah/Year

Savings in Vehicle

Saving in Vehicle

Flyover Operg;cgg) Cost Time Cost(VTC) Total Benefits
Merak 17,042,166 6,606,987 23,649,153
Balaraja 19,389,673 14,456,290 33,845,963
Nagreg 29,877,296 13,217,714 43,095,010
Gebang 25,260,934 14,803,111 40,064,045
Peterongan 10,577,126 5,262,394 15,839,520
Tanggulangin 8,147,232 2,478,712 10,625,944

Based on the above estimated costs and benefits, the cost benefits analysis is made.
Analysis period after completion of the flyover is set until year 2030. The calculation
result is summarized in Table 24.2.4-2.

The results of economical feasibility evaluation show that Merak, Balaraja Nagreg,
Gebang, Peterongan, Tanggulangin has an EIRR of 14.5%, 23.0%, 21.0%, 21.9%
17.3%, 13.6% respect which is economically feasible to be implemented.

TABLE 24.2.4-2

SUMMARY OF COST BENEFIT ANALYSIS

Economic Net Present Value . .
Flyover Internal Rate of (Million Rp.) Benefit Cost Ratio
Return-EIRR
Merak 14.5% 17,102 1.30
Balaraja 23.0% 63,371 2.74
Nagreg 21.0% 71,085 2.33
Gebang 21.9% 80,788 2.56
Peterongan 17.3% 23,833 1.59
Tanggulangin 13.6% 8,101 1.18

NPV and BCR are based on Discounted Rate 12%

24-15




%S vT NV
0eT oney /g

0T LT (d uoII) enfeA 1ussald 18N [(woer_]

8T Z0T'LT L5905 VL YSE9r' LS 80TLL 9v'269'95 fejoL GI'S6SVEE | 68Telvly | ¥T9eT08 ,'586'F 07 0vT'SL eloL

- - - 00027 |enreA fenpisay - anfeA fenpisay
T6LTT 99°6/TC 70 70 - 00027 |00z | s 06'970'LE TV vS0'LE 5L 157 080z | %
200867 15°086C 670 6v'0 - 6lTST | 620c | w2 AR D 3626 9€ 151 15, 6207 | 12
6E 6TV T 6L165C ov'eLT 0v'8LT - z5eer | 80z | €2 Tre8L e 8T'907 € LL1Tre LL1Tre 8207 | €¢
19°€88°C 67788 290 290 - otTer | 20z | @ TE€68'TE 28°006'V€ 157 157 202 | @
EVTITE e 0.0 0,0 - 080T | 9202 | 12 256E6'€E £0'LV6€E 5L 151 %0z | 12
806TVE 98'6TVE 810 810 - 996 20z | oz 6V 186'CE 00686'¢€ 51 151 S0z | oc
06518°€ 81918 /80 180 - £19°8 207 | 61 87'598'CE 66'2/8'€ 5L 157 20z | 61
EETITY 0ESPTY 860 860 - 069 €20z | 8t €L698'TE Yz L18TE 5L 157 €20z | 81
95°56v'Y 99°967'¥ 60T 60T - 9989 20 | T 21'998'0¢ €7 V1808 5L 157 w0 | o0
0952y £89Cr Y €21 €T - 0ET9 T2z | o 890ET L2 6T BET LC 5L 157 Teoz | o1
YZ6IEY T90¢EY €T €T - YIS 020z | o 9 Tr9'Ee ST6v9Ee 157 157 020z | a1
ZESLEY 98'9LEY bST ¥ST - 1887 610z | 11 1928612 8T06€ 12 oL 151 610z | T
Y1296 €2915Y 60755 605G - £9EY 810z | €1 8L'887'LT G5'90L'61 LLLTVe LLLTVe 810z | €1
5ees T SvGesy €61 €67 - 968°€ 1107 | ot 82 1€8°81 686881 5L 157 0z | &t
16'89E°€ ETTIEE 91T oTC - 6LT'E ot0z | 11 ZT6TLTT €992, TT 151 157 9Tz | 1T
66'805°€ OV TISE e e - 90TE sT0z | ot 8€'868°01 68'506'0T 151 157 aT0z | ot
29919 EE6L9°€ 1T LT - K 10z | 6 1556701 80°€0Z 01 5L 157 10z | 6
9T159¢C 6T759C €0'€ €0€ - 92 €10z | 8 8T795°9 697/59 157 157 €10z | 8
8LT9.C 8T'59LC ov'e ov'e - A 210z | L Tr'S0T9 267119 oL 157 20z | L
€918 €v'188'C 08°€ 08°€ - VI6T 0z | 9 26%619' €v'189'S 157 157 0z | 9
0L'080C 96'7€0C 9T %Y - 2901 otz | S 8L8IG€ 67985°€ 5L 157 otz | S
LEV2TT YT62TC Iy 7K - YIGT 600z | ¥ eLree Y2 0SE'E 151 151 600z | ¥
LTV 9C- €LTVL9C - L TrL9C vt 8007 | ¢ 0z 0.5 L¢- 07 0/5 L€ 02 0/S L€ 8007 | ¢
€096 6¢- €1056'62 - £1°096 6 V52T 2002 | ¢ 0 0.5 L¢- 07 0/5 L€ 02 0.5 L€ 200 | ¢
- - 0eTT 90 | 1 - - 90z | T

5002 00z | 0
1500 1507 foug)nsuo) 1500 RYJ
1507 - Jyousg Jaueg [e101 150D paunoasig | meep | bs 1507 - Jyauag Wauag [e101 150D foueynsuoy | reap | bs
W= 0o % uogonasuoy W20 ® U0NINAsuon
‘dy uojN ‘dy uojuN
9NUIA’Y Weal)S Jijauag 1S0D Pajunoasiqg 9NUBARY WeallS lijauag 1S0D Pajunoasipun

d3IAOATd MVHIAN

24-16




%0°€C I3
71T oney 0/g
TLE'€9 (dy o) anfeA Jussald 18N E
9ETLE'EY €7'188'66 90°0TG'9€ 96'629 0T°088'GE [e10L 88'900'G85 26'759'9€9 v0'8Y9'1S Tr'Te0'y 29'G8S Ly [eloL
- - - 000°LT  [on[eA fenpisay - anjeA [enpisay
18879'C ST'6Y9'C 820 820 = 0002T | 00z | St 68'0£0'GY G9'SE0'GY IR IR 0e0z | Se
85976 68'9T6'C €0 €0 - 6.TST | 6202 | e €9°692' 77 6EVLT Y v v 620¢ | ¥T
T7'650° 68'902°€ LIyt LT - 7sg€T | 820z | €2 YT Ty S8°09v'Ey 19'866'T 19'866'T 8z0e | €¢
15298 06298 60 6E0 - 0012l | L2oz | e eg'LeL'or 62TrL'oY v T4 leoe | T
96'50€'y 07'90€'y 70 70 - v08°0T | 920z | T 1602597 L9°GeS'9r v T4 920z | T2
19°00L'y TTT0L'Y 6v'0 670 = 9v9'6 Geoz | oz 67'€VE'SY ST'8Ye'Sy 9Ly IR Seoe | oz
99°2eT's AN S50 S50 - €19'8 veoe | 6T 82°02T' v vO'SeTvy v LIN7 veoz | 61
61'888'G T7'688'G 290 290 - 069'L €20c | 8T 98T’y 8€'682'SY v T4 €z0e | 8T
€6'€6€'9 2976€'9 690 690 - 998'9 zoe | LT $6°006'€Y T.°506'Y v T4 0z | L1
7'0€6'9 7TTE6'9 8.0 8.0 - 0ET'9 120 | 9T vE98Y'Ty 0T T6Y'TY v T4 120 | 9T
992819 €5°€8T'9 180 180 = vLY'S 020z | o1 02 TY8'ee 96'5v8'€€ 9Ly IR 0z0z | ST
§6'852'9 €6'652'9 160 160 - 1887 610 | +1 12'885°0¢ 1626508 v T4 610z | ¥1
18'98L'G v8YrC9 €0'85Y €0°8GY7 - €9eY 810¢ | €T 1L°052'5e E6YTLe 19'866'T 19'866'T 810z | €T
eV TYE'Y S9°TrE'9 74" wt - 968°€ ALV A 90°90L'72 28°0TLYe v T4 ALVl A
010827 L7182y LET 1T - 6L7'€ 910z | 1T 7588811 0€'€68'yT Uy LIN7 910z | 1T
v6'85E'Y 87'09¢'y €ST €5T = 90T'e GT0z | o1 7'8eS'eT 86'7VS'ET 9Ly IR §T0z | o1
8y'1I8L'Y 6T°€8L'Y AT Ut - €LT v10z | 6 A A TAN) 8T'79Z'ET v v v10z | 6
L6'8vE'E 68°05€'S 6T 6T - 9T €tz | 8 €6'T62'8 69'962'8 v T4 €tz | 8
S00zr'e 12°eTr'e §Te 514 - 1122 zwe | L 59095, 17595, Uy LIN7 e | L
15'9TG'E 86815 e e - 7167 1102 | 9 801769 v8'G76'9 v T4 102 | 9
Py yveE'e YTLVE'T 0Le 0L = LT otoz | & 0LTET'Y 9v'9ET'Y IR IR otoz | S
0£'708' €E'Y08' €0'e €0'e - 7LST 600 | ¥ 06°L0v'y 99°CTr'Y v IR 6002 | ¥
8572691 - 85'726'9T - 85'726'9T SOr'T 800z | € 18°LLL'ET 18°LLL'€T - 18'LL0'€T 800z | €
25'556'81- - 25'556'8T - 25'556'8T ¥52T 00 | ¢ 18°L1L'€Z- 18°LLL'€T - 18'LL0'€T 00z | ¢
- - - - - 0eTT 90c | T - - - 90z | T
500¢ s00z [ o
1500 - Jyausg jouag [e101 1500 _\H‘mmoo m%w%_wﬂm_m:cm%o PO oax | bs 1500 - Wausg ouag [e101 1500 _\”_mmuo wabwc:wﬁcw%o eap | bs
‘dy uojin ‘dy uopn

INUBASY Weals Jijsuagd 100 parunodsig 9NUBARY WeallS Jljauag IS0 pajunodsipun

d3AOATH VYY1V

24-17




%0'TC ddi3
€e'¢ oney o/d
S80'TL (dy UoNIN) anfeA Juasald 19N E
GZ'S80'TL 6E'€0V' V2T y1'8TE'ES 689 629'2S [el0L LT199'/EL GS'T/8'TT8 88,027 v8'eSY'y ¥S5'%5.'69 [el0L
- - - 000°LT aN[eA [enpissy - anfeA [enpissy
92'806'C 19'806'C o o - 000°LT 0€0¢ 14 SS'ovy'ey (WAL 86'9 86'9 0€0¢ 14
02'88%'c 99'88Y'¢ 97’0 9’0 - 6.T°ST 620¢ 144 80'9¥6'2S 90'€56'¢S 86'9 86'9 620¢ 124
9e'222'y 6798y €T'6GT €T'6ST - CSS°ET 8¢0¢ 44 G9'062'2S 1T 1yV'6S 29'96T'C 29'96T'C 8¢0¢ €C
8€'896' 96'896' 850 850 - 00TCT 120¢ [44 26'81T'09 06'52T'09 86'9 86'9 120¢ [44
€9'215'9 82'8.G'9 S9°0 S9°0 - 708°0T 9¢0¢ T¢ 2L'€90'TL 0L'0L0'TL 86'9 86'9 9¢0¢ T¢
re6e'L ST'v6¢'L ¢L0 ¢L0 - 9v9'6 G¢0¢ 0¢ TS¥SE'0L 67'T9E'0L 86'9 86'9 G20¢ 0¢
20'.vE'8 €8'/1E'8 180 180 - €798 ¥20¢ 6T €6'068'TL 16'.68'TL 86'9 86'9 ¥20¢ 67
2L167'8 29'867'8 160 160 - 069°L €20¢ 8T TAWAZ XL ZT'7Se's9 86'9 86'9 £20¢ 8T
9’6y, 8y°0Ev'L 0T 0T - 9989 [44\r4 LT 16'0T0'TS S6°2T0'TS 86'9 86'9 ¢¢0¢ JA )
18'720'L G6'¢20'L 1T vT'T - 0€T9 T¢0C 97 8’ 9v0'Ey 9'es0'ey 86'9 86'9 Tc0C 97
20'2.8'L 0€'€L8'L 8¢'T 8¢'T - vL¥'S 0202 qT €0'880'EY T0'S60'EY 86'9 86'9 0202 qT
6€'2€0'8 78'8€0'8 ev'T ev'T - 188V 6T0C 14 79'6.2'6€ 29'982'6€ 86'9 86'9 6T0C 14
9T'0TL'Y 0r'v02's ¢ v6y e vey - €9g'Y 8T0¢ €T 71'285'02C 9€'60L'¢C 29'96T'C 29'96T'C 8T0¢ €T
G8YTE'S G9'9TE'S 6L'T 6.7 - 968°¢ LT0C [4) ¥5902'02 2S€TL'0C 86'9 86'9 LT0¢ 4}
12'850'9 82°090'9 10¢C 10°¢C - 6.7°€ 910¢ 7 007.0'T2 86'080'T¢ 86'9 86'9 9T0¢ 17
£1'88¢E'y 89'06€'Y 144 144 - 90T'E ST0C 0T 6.'629'€T L1'989'ET 86'9 86'9 ST0C 0T
0€'60S'y 28 TISY ¢S'¢ ¢S'e - €L1°C ¥10¢ 6 G9'70S'CT €9TIS'CT 86'9 86'9 102 6
29'502'S ¥'802'S 8¢ [4: X4 - 9.¥'¢ €10¢ 8 26'888'CT 06'568'CT 86'9 86'9 €70¢ 8
75'€09'€ 04'909'¢ 9T'e 9T'e - T1¢¢ ¢10C L 82'996'/ 92'€l6'L 86'9 86'9 ¢10¢ L
S'00L'E 66'€0LC 8¢ ¥9'€ - V16T T10¢ 9 70'v0€'L 20TIE'L 86'9 86'9 T70C 9
€2'199'y 6T'T99'Y 96'¢ 96'¢ - c9L'T 0102 S €9'202'8 197128 86'9 86'9 0T0C ]
29'268'Y 90'206' 124 'y - ¥.S°T 6002 ¥ 15°902'2 6Y'ETL'L 86'9 86'9 6002 ¥
§6'728'v¢- - G6'728'vC - G6'728've SOV'T 800¢ € 12°118'7¢E- 12'118'7¢ - 1T118'VE 800¢ €
G6'€08'L2- - G6'€08'L2 - G6'€08'.L2 4T 1002 4 12°118'7¢E- 12°118'7€ - 1T118'VE 100¢ 14
- - - - - 0CT'T 900¢ T - - - 900¢ T
S00¢ S00¢ 0
1507 - Jyausg jouag €101 150D _\N_wmoo wa%oc:w_m:cm%wo PaWNOISIA) oar | bs 1500 - Jyousg Jausg €101 1500 _\N_wmoo Hw%w%oc:w_m:cmﬁwmo reap | bs

‘dy uon

‘dy uojN

24-18

9NUBA’Y WeallS lijauag 1S0) pajunodsi|g 9NUBA’Y Weals lijauag 1S0) pajunodsipun

d3AOATd O3HOVN



%6'T2 et
95T olrey o/d
88.'08 (d¥ uonN) anfeA uasald 18N E
60'88.'08 08'G6G'2€T 0,°208'TG €1°80L 16860'TS [exoL GE'05.'9T8 95'790'688 T2TIE'2L LAALENS 11°921'19 [el0L
- - - 000'LT  [oneA [enpisay - ane/ [enpisay
62'0EC'7 69'0€C'Y (07400 07’0 - 000°LT 0g0z | Ge €C'ST6'TL 00'226'TL LL'9 L9 0g0z | Se
€5'699'7 86'699'7 Sv'0 G7'0 - 6.T'ST 620z | vz 10°218'0L 78'€88'0L L9 119 620z | ve
L7'6.6'7 T9EVT'S vTv9T YTv9T - 2SG°€T 820¢ | €¢ Ly'E8y'L9 66'20.'69 e6vee'e (AR 2 AA 820c | €¢
YT708'S 69'708'G 950 950 - 00T'ZT leoz | ez v8'1€2'0L 19'8€2'0L L9 119 L2z | e
76'255'9 16'855'9 €90 €9'0 - 080T 9z0z | 12 86'058'0L G/°158'0L L9 119 9z0z | T2
05'99T', 07'29T'L 0.0 0.0 = W96 Geoz | oz YT'0€T'69 T6'9€T'69 119 119 Geoz | oz
6ETL6'L 11216, 6.0 6.0 - €198 vzoz | 61 G9'659'89 7’29989 119 119 veoz | 6T
08'819'8 89'619'8 880 880 - 069'2 €0z | 81 0/'6€L'99 Ly'9%1'99 119 119 gz0z | 8t
97'16€'8 GY'26E'8 660 66'0 - 998'9 oz | T TT'9T9'/S 88'229'LS 119 119 oz | T
16'65V'L 80'T9V'L 0T'T 0T'T - 0€T'9 1202 | 9T 1G°2el'sy vE'6EL'SY 119 119 120z | 9T
T€'8TE'L GG'6TE'L Vel veT = viv'S 020z | ST 82'150'0% G0'%90°0F L9 119 020z | ST
2€12e'L 0.'82€'L 6T 6T - 188 6102 | vT £7'608'GE 02'918'GE 119 119 610z | vT
98'€€T'L 99'€%9'/ 08'605 08'605 - €9€'y 810z | €T ¥9'82T'TE 90°€5e'ee 28'22'e 28v22'T 810z | €1
65'879'G €€'059'G vL'T vL'T - 968°€ 110z | ¢t 1190022 ¥5'€70'22 119 119 Ltz | et
80'88.'G €0°06L'S G6'T G6'T - 6L1'€ 9T0¢ | TT YTVET'0C 16'071°0C 119 119 9T0C | TT
16'656'G 69'796'G 8T'¢C 8T'C = 90T'e 610 | OT GE'60G'8T ZT9T5'8T 119 119 610z | OT
9/'€05'y 02'905'7 e e - €117 vi0z | 6 62'68v'CT 90'96v'¢T L9 119 vioz | 6
99'/26'7 6£°0€6'7 €L'C €L'e - 9U¥'e etoz | 8 0£°002'¢T Lv'102'eT L9 119 etoz | 8
11'880'G €8'T60'G 90°¢ 90'e - 112°¢C etz | 2 GO'6VZ'TT Zr'9Sz'TT 119 119 oz | L
09°026'€ €0'726'c ev'e ev'e - vI6T 1102 | 9 16'8€L'L ve'SyL'L 119 119 1102 | 9
19'1%0'7 TG'TS0'Y v8'e v8'€ = 9.7 otoz [ & LE€ET'L YT OVT'L 119 119 010z | G
SYETE'Y SLITE'Y 0y o€y - vIST 600z | ¥ 62'18L'9 90'%6.'9 119 119 600z | ¥
62'€0T V- - 62'€0T'vZ - 62°€0T'7C Sov'T 800z | ¢ 6£'€98'¢€- 6£'€98'¢E - 6£'€98'ce 800z | ¢
89'G66'9¢- - 89'G66'9Z - 89'G66'0¢ vSe'T 00z | ¢ 6£'€98'¢€- 6£'€98'¢E - 6£'€98'cE 00z | ¢
- - - - - 0eT'T 0z | T - - - 0z | T
5002 00z | 0

‘dy uoIN

9NUBASY Wealls Jijauag IS0 pajunodsig

‘dy uojIN

d3AOA1d ONVE3O

9NUBA3Y Wealls lljauag IS0 pajunodsipun

24-19



%e LT e
65T oney /g
£e8'c (dy uonN) anfeA asaid 18N E
257e8€c | |601c6€9 | 8586007 | 06v9 1975768 feio. 6TCIVETE | €072669E | v8T8Y9S | cT Tl 2106225 felo.
- - - 00LT | anien enpisey - anfeA [enpisay
€556 €856 €0 T€0 - 02T ez | % 00¥8S9T | €ce8s ot €S €25 €0z | st
092227 62.2T ) ) . 8TST 60z | 1 £2°266 6T 97’66 67 €25 €25 620z | ve
LT 80’8987 12051 12051 : oqET 50z | 99I7EC 6915 | 9cevoe 9EN0T 820z | £¢
V1556 IT9SET £70 €70 . orer 7 | @ V150582 0TS |ees £2S 207 | 2
9T967E S9967°€ 870 870 - 080T w0z | 1 ScTi9Ge  |svotose  |ecs €25 %20z | T¢
WwiLeT 96216 bS50 bS50 . 96 sz | oz 0TeLse | |scolss | |ees £2S S0z | oc
198187 2618 190 190 . 198 720z | 61 09z |veiseve  |ees £2S 207 | 61
§TSILE 18STLE 890 890 . 69 g0z | 6169582 wvisse | |ecs £2S €20z | 81
15928 €EL28E 920 920 - 189 w0z | o 8€€L29C 19809 |ecs €25 w2z | o
7061 0TT6LT 580 ) - €19 Tz | o EES0TLT 95 0TT LT €S €25 07 | o1
18268C 28°68C 960 960 5 7S 0wz | o 62 7E8'ST 2566857 €25 £2S 020z | st
ST 080 2Te0e 10T 107 . 687 6102 | 1 99’8081 68 T8 VT £2S £2S 6102 | v1
8LOLEE 706E8'E 97897 97’897 - %Y 810z | €1 9E'80L'YT 29TSL'9T 9EN0T 9EN0T 810z | €1
80009 €109 bET bET - 06 00z | o /862101 |OTSeT O €S £2S 1707 | et
TTT0EE 19206 05T 05T . 8r'e otz | 90°€87'TT 62887 1T €25 £2S 910z | 1T
£028r'e wesre 89T 89T . e ctz | ot 99718 0T 6861807 £2S £2S Gtz | ot
29977 155972 68T 68T . I 70z | 6 287689 02689 £2S £2S 10z | 6
69TITE 0BETTE e 12 - 8r'c €10z | 8 € YOLL 99602, €S €25 etz | 8
€lece oTsITE 167 167 - 2T a7z | L 16VETL 0zorzL €S €25 a0z | 2
66668 79206 9c 97 : 16T Tz | 9 06269, ETE0LL €25 £2S Tz | 9
17796 V7196 167 167 . 0T 0z | s rees 796225 £2S £2S oz | s
9ESITE 898ITE 26t 26 - 15T 600z | v 826167 TS¥S6Y €S €25 600z | ¥
SI6098T- |- 5160087 - 52'609'8T or'T 800z | € 9ESIT 9z ST |- 9ESIT O 8002 | ¢
wrso |- wersee |- 2677802 T 200 | ¢ ST 9 ST |- 9ESIT o 2002 | ¢
. . . . . T 00z | T . . - 900z | 1
S0z | o 00z | o
1500 -Wousg | weusg fe101 1500 meoo m%w%wc:ww:cm% Mo PAINOSIAL  je5x | bs 1500-Wausg | Jeusg [B101 1500 _\Ummoo ﬁwww_mﬁ_m::mhwo rop | bs

‘dy uojn

9NUBA3Y Wealls Jijauag 1S0) Pajunodsiqg

‘dy uojN

d3AOATd NVONOYd13d

8NUaA’y Wealls lijauag 1S0 pajunoasipun

24-20



%9°€T I3
8T'T oney o/d
T0T'8 (dy uot) anfep Jussald 19N E
80°'T0T'8 26'2€6'7S v8'TER' VY 9€'259 8Y'6.T'vY feloL 06'8.2 ¥89'TYE 18129 Se'y 955'85 [0l
- - - 000°LT  [on[eA [enpisay - anfeA [enpisay
€TELLT 1S€LLT €0 ve0 = 000°2T 080z | S 00°'SKT'0€ 98'0ST'0€ 98'G 98'S 080z | S
821822 991822 60 60 - 6LT'GT 6202 | 2 89'929'7€ ¥S5'2€9'vE 98'S 985 6202 | 2
8T'8170'C €L66T'C GG'TST GG'TST - 755°€T 820 | €z v9'25.'12 15°T18'62 18'€50' 18'€50'C 820z | €z
29°7e'T 0T'€22'? 8v'0 8v'0 - 00T'eT L0z | vE'768'92 02'006'92 98'G 98’5 L0z |
v2'70L'C 8/ 10T 50 50 - 708°0T 920z | 12 vL'€8T'62 09'68T'62 98'S 98'S 920z | 12
T0°2€8' 79°7€8'7 190 190 s 9v9'6 Ge0z | o2 T'8IE LT 8TY2E'LT 98'G 98'S Ge0z | oz
0'266' 20166 890 890 - €19'8 v20z | 6T 11'218'Ge €9'818'G¢ 98'G 98’5 v20z | 6T
LT'8GT'Z £6'8GT'Z 9.0 9.0 - 069'L €20z | 81 L2'96G'9T €1°'209'9T 98'G 98’5 €0z | 81
06'€82'2 SL'v82'C §80 S80 - 998'9 oz | LT 2€'T89'GT 81°/89'GT 98'G 98’5 o | T
L9812 €96YL'T 960 960 - 0€T'9 1202 | 9T v'058'9T 0€'958'9T 98'G 98’5 1202 | 9T
STOV6'T ETH6'T 107 10T s vLY'S 020z | ST 80'029'0T 6'529'0T 98'G 98'S 020z | ST
€'990' €9°290'7 07T 0T - 1887 6102 | ¥T 68'860'0T SLY0T'0T 98'G 98’5 6102 | ¥T
15'190'C 92'815'7 69°0LY 69°0LY - €9E'y 810z | €T YSvE6' Tv'886'0T 18'€50' 18'€50'C 810z | €T
§2'069'7 9.'769'7 05T 05T - 968'€ AL A ST'T8Y'0T T0°28Y'0T 98'G 98'G 110z | ¢
1§G16'T 92116'T 897 897 - 6LY'€ 910z | 1T 21'2.8'9 86'2/8' 98'G 98’5 910z | 1T
§6'06€' €8'76€'C 68T 68'T s 90T'e G102 | 0T 26'Sey'L 8LTEY'L 98'G 98'G 610z | 0T
88'EYS'Z 009752 112 e - eLL'T v10z | 6 67502 520902 98'G 98'S v10z | 6
€2T0L'2 65°€0L'Z 187 18T - aUy'e €10z | 8 €1'889' 66'€69' 98'G 98’5 €10z | 8
€0092' 897922 §97 59T - 12T e | L T2'966'7 L0°200'G 98'G 98’5 e | L
8T'68€'Z GT'Z6€'C 167 16 - 7L6'T 1102 | 9 28'STLY 89°TZL'Y 98'G 98’5 1102 | 9
9v'625' 817657 €ee €ee s 9LT 010z | S LLLSY'Y €9EI'Y 98'G 98'S 010z | G
P7'669'C 9T'e0L'? 783 e - 7.ST 6002 | ¥ 9Ty 8Y'ESe'y 98'G 98'S 6002 | ¥
8€'6€8'07 - 8€'6€8'0¢ - 8€'6€8'07 SOv'T 800z | ¢ €8'07'6C €8'112'62 - €8'2.7'67 800z | ¢
0TOve'eT - 0T'0vE'ee - 0TOvE'ez ¥S2'T 00z | ¢ €8'.7'6C €8'212'62 - €8'2.7'62 00z | ¢
- - - - - 02Tt 0z | T - - - 0z | T
5002 G002 | 0
1500 - Jjauag Jjauag [e10 150D sg_mmuo ﬂww%ﬁwﬂwo PANCISAY ooy | bs 1500 - Jjoudg lyouag [e301 150D _\“mmw HMWOWFHM_MMMQ 1aA | bs

‘dy uojn

dNUaAay Wealls lijauag 1S0) pPajunodsig

‘dy uojiN

9NUBAly Weal]s Jijauag 10D Pajunodsipun

d3AOATH NIONVTNOONY L

24-21



24.3 LOAN AMOUNT VS ESTIMATED COST
1) Drastic changes from the Time of Project Appraisal to Present

As discussed in Chapter 10 BASIC DESIGN, there were some drastic changes
since the project was appraised in 2004 as follows:

i) Domestic construction prices went up by 1.41 times due mainly to fuel cost
increase made in 2005.

i) Japan’s steel material price went up by 1.2 times

iii) Japanese Yen value depreciated by 1.1 times.

iv) Deep soft ground was found at Gebang and Tanggulangin Flyovers. At
Merak Flyover, liquefaction layer was found. These soil conditions were not
assumed during the project appraised.

v) There were no survey data on public utilities during the appraisal, cost for
public utility relocation/protection could not estimated and not included in
the loan.

Impact of i), ii) and iii) is shown in Table 24.3-1.
2) Amount of JBIC Loan

JBIC Loan consists of the following:
Unit: Million Yen

Base cost for civil work 2,993
Price escalation (19%) 578
Contingency (5%) 178

Total 3,749

In addition to above, the consultancy cost for the detailed design (200 Million
Yen) is available. Contingency should be kept to cope with some changes
during construction. Available amount of loan is as follows:

Available Amount of Loan (Million Yen)

e Base cost for civil work 2,993
e Price escalation (19%) 578
e Unused cost for Detailed Design 200

Total 3,771

3) Estimated Cost and Shortage of Loan Amount

Estimated cost and shortage of loan amount is as follows:
Unit: Million Yen

Estimated Cost
(Japan Portion +

Local Portion) (Tax) (Total)
Civil Work 4,293 429 4,722
Available JBIC Loan 3,771 - -
522

Shortage of JBIC Loan (39.2 Billion Rp.)

Note: DGH decided to implement the public utility relocation/protection by
using the local fund.

24-22




"uoneloaIdap anfeA UsA pue

asealoul 9oud [eusrew [91s s,ueder ‘asealoul 801d UONINIISUOD JNSBLUOP U0 Paseq Pale[edss Si 1509 pasrelddy J

GLdY = AT GLdY = AT GLdY = AT 'dy £'€8 = AT Sreway
d|qissod (@sa . (papnjoul
) 01 aredwiod asealoul 946'T ) )
se yonw se sabueyd uompuod JBYI0 pue uoneaidsp UsA | 00T IO NOUIM b7/ /£°€) 10U Yela|n) 082'v £66'C [e101
‘uonefedss aoud JIaA0d 0] apew aJam SUOYS UoRINpal 1s0D @.Nm.m.v vie's
punoisbyyosdeaq e . .
anoQe se sWes e onoqe se oures o | VET 9'50. €89 925 89¢ uibuenbBue |
Buisso.o
Aemjred 1@ paydope ] )
abpuq [ea1s ‘fesreidde 70T 2'809 959 G09 e uebuoJsled
uononpal Yibus| abpug e | Buunp abpug Od IV e
anoge se awes e punoifyosdeag e | 680 9/18 108 GT6 ov9 Buegao
9AOQE S aues e -| ¥80 T'STL 699 58 65 BaibeN
abpuq dd Aenued
sidope @/  [esresdde ] )
Buunp obpuq (e8I Y e _| ¢80 8'0€S 66V 1172°] TSh efeseeg
uononpai Yibus| abpug e
Jake| uonoeenbr] e
Aemjrel
-|4on0  obpugq RIS e | GZT Z'S16 - GEL 145 el
abueyo
awiayYos JonOA|H e
Sl10]9e4 9sealda( IS0 Sl10]10e4 9seaIou| 10 luasald o Jes
PEA SRERIERA 1890 P 1599 (9002 J90wi308q) (g00c Yorew) | perereosa (v) | P09 TRA Jonof
9seal09/asealou] 1509 JO SI03oed v/d ubisa@ pajrerad (a) a/d [esreiddy 199l01d v

UBA UONIIA -Hun

1S02 d31LVINILST 40 NOSIdVdNOD T-€'1¢ 31aV.L

24-23



4)

Options to Cover Shortage of Loan

Option Measures to Cover Shortage Remarks
of Loan

Option —1 | The shortage is covered by the This option is in accordance
local counterpart fund (64.1 with the condition of Loan
Billion Rp.) Agreement

Option —2 | The scope of work is to be Amount of scope down is
slimed down (such as overlay not extensive.
of an at — grade road, lighting Scope down to be studied
for an at —grade road). Such waiting for bid result.
work is to be done after
completion of the flyover by
local fund. Work which can be
slimed down is limited, thus
the local counterpart fund is
still needed.

Option — 3 | Defer implementation of one of | e Preparation for
flyovers, which is to be implementation such as
constructed by new loan or socialization and ROW
local fund. acquisition is being

undertaken by respective
local government

e This option is possible when
ROW acquisition of a certain
flyover is not successful in
time.

Option —4 | Defer implementation of Exit | e MoT and ASDP will not
Ramp of Merak Flyover which agree on this option.
is to be constructed by local
fund. Cost reduction of this
option is not enough, thus
local counterpart fund is still
needed.

In view of above, Option — 1 is recommended
5) Share of Local Counterpart Fund In Case of Option — 1 is selected

If Option — 1 is selected, amount and share of local counterpart fund will be as

follows:
Estimated Amount
Cost Including Local Counterpart
. covered by -
Utility Fund Required
. Loan
Relocation
Japan Portion and 522
Local Portion 4,293 3,771 (39.2 Billion Rp.)
429
Tax 429 - (32.2 Billion Rp.)
3,771 951 (71.3 Billion Rp.)
Total 4,722 (80%) (20%)

Note: At the time of the project appraisal, tax portion was estimated at 35.7

Billion Rp.
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24.4

24.5

CONCLUSION

The Project was evaluated technically, economically, financially and environmentally
feasible.

Technical Feasibility: the project utilizes Japanese technologies in line with STEP
Loan condition. Construction will be implemented by Japanese Contractor or
Japanese Contractor in joint venture with Indonesian Contractor (Japanese
contractor as a lead firm) who can execute the work efficiently. Japan portion is
estimated to be 31.1% which satisfies STEP Loan requirement.

Economic Feasibility: all flyovers were evaluated economically feasible.

Financial Feasibility: although the project requires additional local counterpart
fund which is, however, not extensive and manageable by DGH.

Environmental Feasibility: the project is not environmentally critical, thus
EIA (AMDAL) is not required for this project. The project should be implemented and
operated in accordance with requirements of UPL and UKL.

RECOMMENDATIONS

1) The six (6) Flyovers are located along the trunk line (national road) with high
traffic volume and congested area due to railway crossing, commercial
activities and larger road side friction, etc.

Construction of those flyovers must be undertaken without major traffic
disruption and be completed within the limited time frame, especially Ramadan
season must be considered with top priority.

The construction plan prepared under this study fully considered above
conditions, therefore, it should be fully understood and implemented by
contractors and monitored by the supervision consultant.

2) The project was conceptualized based on the Special Term Economic
Partnership (STEP) between Japan and Indonesia. One of major requirement is
the application of new Japanese technology and compliance with the 30% as
Japanese contents.

The Japanese contents doesn’t necessary be originated from Japan, but can be
produced in Indonesia by Indonesia & Japanese joint operation company.

With the above concept, project cost will not be fully dependent on Japanese
product come from Japan.

The project cost under STEP Loan is still highly competitive with the domestic
project cost.

Application of STEP Loan to other similar projects is highly recommended.
3) Indonesia has similar geographical condition with Japan in terms of earthquake.

Under this condition, urban flyover has a big role after earthquake attack, since
flyover must be operational & passable for rescue purpose, especially in urban
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4)

5)

6)

area. Therefore, flyover located in urban area and along the trunk road, high
earthquake resistant system is demanded.

In line with the policy above, the design of six (6) flyovers has been prioritized
on the high-performance against strong earthquake. This policy was based on
the valuable earthquake experiences in Kobe, Japan.

The proposed aseismic design concept for the six (6) flyovers are;

e Total flyover system are monolithically connected for high performance of
strong earthquake attack.

Bridge fall, large bridge displacement, serious damage at concentrated
location will be avoided by the proposed monolitical structure system.

e Pier and column has high ductility adopting composite column (steel casing
and high strength concrete fill).

e Single column and pile (or twin column and twin bored pile) system is
adopted to avoid discontinuous structural member, such as massive footing.

e With this concept, structural behavior will be improved by adopting
continuous member rigidity. Total flyover system become flexible and
absorb ground movement during strong earthquake.

e Abutment is also integrated to the flyover integrated system to avoid
damage prone zone such as independent abutment.

Earthpressure to abutment is fully independent by mechanical stabilized
earth wall (MSE) or Expanded polystyrene System (EPS).

e High performance bearing at expansion pier is adopted using separate type
shoe for vertical load and horizontal earthquake load.

o At the soft ground area, such as Gebang and Tanggulangin, super light
weight embankment method, EPS, is adopted to avoid consolidation
settlement. This method has advantages of higher earthquake resistance
and faster construction.

It is recommended that technologies introduced by this study should be
positively applied to other similar projects.

Advantageous flyover concept for fast construction with less traffic disturbance.
All of six (6) flyovers are located in urban area with high traffic volume corridor.

For the fast construction of the flyover structure, large size bored pile (single or
twin) is adopted which can minimize traffic disruption during construction due
to the smaller area occupied.

This concept can be applied to other similar urban projects.

Flyover in urban area must be designed taking into account the slenderness
and lesser obstruction for the aesthetic purpose, especially for residence/

houses and business establishment along the flyover.

High priority on aesthetic design and slender structure system to comply with
the above requirement are considered.

Most of six (6) flyovers are located along the curved road, especially railway
crossing area.

Flyover along the curve must be designed properly taking into account the
safety of motorist.
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7

8)

9)

10)

11)

Concrete barrier type at both side and median separator is considered to
provide safety protection for the motorist as well as houses underneath along
the flyover.

Location of the flyovers are selected from the North Java Corridor, while there
are many candidate flyovers at middle and south Java Corridor. Therefore the
success of the six (6) flyovers for efficient infrastructure with high performance
during strong earthquake will provide good precedent for the succeeding
flyover project at the other critical area.

Flyover system at soft ground is also established in the project, at Merak,
Gebang, and Tanggulangin. Monolithical flyover structural system can be
applied at such soft ground with high aseismic design requirement.

To cope with a super soft ground area condition, part of soft soil was improved
by soil mixing method. Combination of structural monolitical system and soil
improvement at critical zone of soft ground are considered as the optimum
solution in terms of cost as well as safety of structure stability, especially
during earthquake.

Due to drastic changes in external conditions, loan amount is estimated to be
insufficient. Options to cover shortage of loan were discussed in the study
which recommended to put up additional local counterpart fund. It is
recommended that DGH should further study options and decision should be
made as early as possible.

PT. KAI required closure of an at-grade road at railway crossing, however, it
should be done at later stage with proper provisions for local traffic and
pedestrians.

Near Tanggulangin Flyover, mudflows from natural gas well are seriously
affecting operation of the Surabaya-Gempol Toll road which may result in
closure of the toll road. If the toll road is closed, traffic on it will be diverted to
the national road where Tanggulangin Flyover is located, thus traffic condition
should be carefully monitored during the construction of the flyover. The
effects of mudflows are getting worse, DGH should decide whether
construction of this flyover be implemented or not.
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