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CHAPTER 15

ENVIRONMENTAL IMPACT STUDY

151 Bac_-lsgl;ggn.d and Objectives

A Master Plan of the Arterial Bdad Development System in Surabaya Metropolitan Area was carried out
by a serics of aclivities designed to formutate how to enhance the road transportation network targeted at
the year 2018. The plan consequently settled on five priorily routes to be constructed urgently from the
view point of regional economic growth.

Following the Master Plan’éludy, a feasibility study was carricd out for the five priority routes, with a
total length of approximately 100 km as shown in Figure 15.1.1. The five routes are including one toll
road ‘with a parallel arterial road, and other 4 arterial roads. The five routes pass mainly through
urbanized area in the Surabaya Metropolitan Area (SMA).

According to the indonesian environmental legistation system as defined by Law No.4 {Arlicle 16) of

1982, an Eavironmenial Impact Assessment shall be carried out for proposed road projects of a certain
scale in Qrdcr to conserve the living environment. The Environmental Impact Assessment {Analisis
Merigenai Dampak Lingkungan: AMDAL) is composed of an Environmental Impact Analysis (Analisis
Dampak Lingkungan: ANDAL), Environmental Management Plan (Rencana Pengelolaan Lingkungan:
RKL) and Environmental Monitoring Plan (Rencana Pemantavan Lingkungan: RPL).
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152 Contents of Environmental Impact Assessment

15.2.1 Legal Basisof Environmental Im.pact Assessment

The Indonesian Government has an Environmental Impact Assessment System. In 1982; the principle of

Environmental Management, which is prescribed in Law No. 4 “Basic Provisions for the Management of

Living Environment”, was established. An E inviconmental Impact Assessnient (AMDALY) is prescribed in

the Government Regulation “The Analysis of Environmental Impact” No. 29, 1986. The Regu!auon N
29, 1986 was amended to Govemmenl Regulallon No 51,1993,

An environmental 1mpacl sludy has the foilowmg objeclwes _ o
¢ 1o identify the proposed pro;ect activities which may have sngm[lcam inipact on the environment,
+ 1o identify the existing environmental conditions which niay be lmpacted by the proposed project.
* o estimate and evaluate the sigaificant environmental impacls.
+ to provide recommendalions on environmental management and monitoring.

'Acoo'rd'ing to the Government Regulation No. 51, the following aclivities and projects 1equire an
© environmental impact assessment :
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+ change in land structure and landscape,
+ cxploitation of renewable and non-renewable natural resources,

* processes and aclivities which can potentially create dcplehon, dcgradatton and dclcnoranon of -
natural resources,

*+ processes and activities which may affect the social and cultural environment,

+ processes and aclivitics which can interfere with the protection of natural resources or the
conservation of natural heritage,

¢ introduction of plants, animals, and micro-organisms,

+ production and use of biotic and non-biotic malcnals

* application of technotogy which is predicted to have a potential effect on the env:ronmenl
+ high risk activitics which affect the defense of the state.

-+ According to the Regulation No. 51, 1993, eaviranmental impact studies al the feasibility phase can be
" divided into threc categories: “need AMDAL sludy”, “need Standard Operation Procedure”, and “n
need of environmental study”. The subject Toll Road and Arterial Roads Improvement Pro_lecls in lhlS :
 Feasibilily Study require an Environmental Impact Assessmient in acoordance wilth The Gmdelmes of
AMDAL, Mnmslry of Public Works, by the pmjecl proponcnl ‘

15.2.2 lmpleﬁmnlalion of Environmenlal Impact Aséessnient

- 'The proccdure for a Envxronmental [mpact Asscssmem (AMDAL) is dcscnbed in Management -
Guideline for Envitonmental Impact Assessment, Mimslry of Public Works (58!KPTS/1995) Technical
Guideline TOR Compﬂauorl 147/KPTS/1995), Technical Guideline Preparation of linvironmental -
Management Plan and Environmental Mom{onng Plan (148/KPTS5/1995) of l:nvuonmental and other
related regulahons The AMDAL study requires the following steps:

e the project proponent presents Terms of Reference (TOR) of AMDAL sludy to Workmg Group /
Technical Team and Cenlral AMDAIL Commission.’

+  the project proponenl carries oul AMDAL study.:

¢ the project proponent presents result of AMDAL stidy to Workmg Group / Technical ’leam and
Central AMDAIL, Comnnssnon :

~ The JICA Sludy Team entrusted to the execulion of the AMDAL Study (including internal administrative

~ procedures, environmental condition survey for subject projects area and envitonniental impact analysis,)

- to a local consultant, PT. Wiratman & Associales recommended by the Directorate General of Highways,

* who worked under the supervision of the JICA Study Team in accordance with the JICA agreement. The
local oonsul!ant began the AMDAL Study in December 1996,
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15.2.3 The Sludy Contents

ftems to be consxdered in the AMDAL can be class:fled under three components: 1) Physwal and
Chemical Componmts 2} Biological Component and 3) Social, Economic and Cultural Components. In
accordance with lhe AMDAI Guidelines of M:mslry of Public Works, (he sludy items arg as follows ;

ﬂlchal-()hmam; y ironment (_ngponems- Blo!oglcal @p _p{mcms
+ Climate '  t lora { Fauna

- Topography / Geo!ogy lSmI :

+ Hydrology and Water Quallty

+ Air Quality

* Noise

Socio - Economic and Socio Cullural
BPemography and Community

* Economic Activilies

- Land Use

- Transporlation

* Public F; acﬂllws and lnfrastruc(ure

* Archaeology and Cultural Propcrly

1524 Environmental Managemeiit Plan and Environmental Monitoring Plan
(1) Enviconmental Management Plan (RKL)

The RKL. coisists of a basic guidance on environmental management, based on environmental study
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results. The RKE should be prepared in detail and as completely as possible, covering:
+ Type of impact that should be managed. ' '

* Approach of arrangement; control and management for mmmnzmg negalwe impacts and
maximizing positive impacts.

¢+ Duty and responsibility of the pwJecI owner and related institutions in the management
implemeniation.

{2) Environrental Moniloring Plan (RPL)

" The RPL consists of a basic guidance on envuonmen!al monitering, based on environmental study _
resulls. The RPL should be prepared in detail and as oomplctcly as possible, covering: - '

+ Type of environmental components that should be monilored.

+ Approach of arrangement, control and momtormg of the environmeitt componcms locahon,'
period/duration and the responsible agency.: ' :

+ Duty and responsnbxhty of the pro;ect owner and telated institutions in the momtormg
unplemenlalmn

- 153 . Profite of Subject Prajects

153.1. Route -1

" Roiite-1 comprises a toll road and an arleriat road. Route-1 is designed on a North-South axis which is
‘located in the western part of Surabaya close to the municipal boundary of Gresik and Surabaya, ang it

. runs froin North-West Surabaya to South-Wesl Surabaya close to the municipal boundary of Sidoarjo and

- Surabaya. A total a length of the route is 21 km with 103 m ROW (Right of Way). Surabaya municipality
- has set 55 'm ROW on a proposed alignment, but Gresik and Sidoarjo have not Set it yet. A few parts of

~ this route is rehabilitated, while most parls of this route is newly developed. The Route-1 crosses the
i pmposed Roule-4 at STA 10+300 and connects with Route -5 a1 STA 214015, i.¢. end of the Roule 1.

Table 15. 3 1 Rome Descuphon Route-l

' . Station : Length {km) ROW (m)
STA 0+200 (Boundary of Kod, Surabaya and Gresik) - STA 24700 : 12,500 103 (55)
STA 24700 (Romp Kalisari IC) - STA 64550 (3] Sememi) ' : 3,850 103 (55)
STA 64550 ()] Seniemi) - STA 104300 (Route-4) ' 3,750 - 103 (35)
STA 10+300 (Route-4) - STA 124800 (1. Raya Menganti) ~ - 2,500 103 (55)
STA 124800 - STA 13+900 (Boundary of Kod. Surabaya and Gresik) - ©OL100 103 (55)
STA 13+900 - STA 154280 - STA 17+450 (Kota Baru Driyorejo) _ 3,550 103 (55)
STA 174450 - STA 194970 ( Boundary of Gresik and Sidoarja) 2,520 103 (55)
STA }9+970( Bounda:)' of Gresik and Sidoarjo) - STA 214015 1,045 ~_103(55)
TOTAL _ 20,315

Note: Requ:red ROW (Ex\su ng ROW)
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 Figure 15.3.1 Typical Cross Sec_!ioh of Route -1 |

1532 . Rout'e 2

- Route-2 alxgmncnl funs from JL.Gresik near the pon o Waru in the somhem part of Surabaya The total

_proposed length is about 13 kni and most of the Route-2 alignment is paralle! to the exisling toll road

_ connecling north and south as docs the toll road. ‘The northera part of the route is désigned for two- ~way
traffic, while the southern part of the route has been split into the eastern and weslern sides of the
existing toll road, each carrying in a single traffic direction to consiilute a two-way road configeration
linking te the nosthein section. Surabaya mummpahly has set 20 m ROW with 4 Janes, and 6.2 km length
in the northern pait; and it has also set iwo 20 m ROWSs with2 lanes in each ROW, and 7.1 km length in

the southern patt.

Table 15.3.2 Route Description Route-2

Staiien - - Leagth (km) .| -ROW(m)
STA04000-STAG 4160 ‘ 6,160 20 (20)
STA 04000 - STA 74150 (Route-2 North Bound) _ 7,150 2020)
STA 04000 - STA 74117 (Route-2 South Bound) . 7,117 . 20(20)
Tola] 1133100132

Note: Required ROW (Existing ROW)
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Figure 15.3.2 Typical Cross Section of Route -2 (One-way Section)
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15.3.3 Route 3

Route-3 is 25 m wide wuh 4 lanes and 8 km Iength. The ahgnmem expands from the south- easlern part of
Surabaya to the northern part of Sidoarjo, in the direction of Juanda Airport. A proposed arca lies along

~the exnslmg road, and the ROW has been sel at 25 m in Surabaya area, while it has not been sét yet in
Sidoarjo area.

Table 15.3.3 Route Deéc_ripiion Route-3

: Station : : LcngL(km)wJ ROW (m}
STA 04000 - STA 31-550 {Boundary of Kod. Sutabaya and Sldoauo) 25{25)
STA 34550 (Boundary of Kod. Surabaya and Sidoarjo) - STA 84125 o 25(25)
TOTAL P §.123

- Note: Requucd ROW(Eusu ng ROW) -

R.OWS 3 2500m

w09 }tsoiL 2X3.501700 200 IXIMOAO0 AL

[150]
. D__ D% s 20% .

. . | SURFACE COURSE Te3¢m
BNGER COURASE_Trilm
WEA SUBBASE(CRA » 80% ) T 310w

LOWER JUSBALIILBR = £0% ) T3 20Cm
Rim(to WMATERIAL [CER > zo'f.l T2 EXCm :

anure 15.3 A Typicai Cross Sechon of Route -3.

15.3. 4 Route 4

‘Route- 4 allgnment runs from thc eastern part of Surabaya to the western suburban arca of Surabaya
- through the traffic center of Wonocio area. The route is 2? km long, and either 35 m or 40 m wide. A
busway is proposed in the central part of the road.
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15.3.5

Route-5 alignment runs from the eastern part of Surabaya lo the western suburban area of Surabaya’
through the traffic center of_ ‘Wonokromo area. The total proposed is 22.9 km long, and either 35 m or 4G
m wide. A busway is proposed in the cenlral part of the road, Surabaya municipality has set 35 m ROW
with 6.8 km in length form JL.Masteip to $.Jemur Sari, while remaining proposed alignment has not béen

sel yel.

Table 15.3.4 Route Description Route-4

B Station Length (km) ROW (m) -
| STA 0-600 - STA 5+800 {Boundary of Gresik and Kod. Surabaya) 40 )
STA 54800 - STA 7+220 (Crossing point with Route-1} 40 ()
STA 74220 - STA 124000 40 (0)
STA 12+000 - STA 1341060 - 35 (0).
STA 134060 - STA 184750 35 (0
JL Kutai and 1. Bengawan 5 (O
STA 184750 - STA 204000 35 (25)
STA 204000 - STA 274000 o |35 @25
. TOTAL - 21.00
© " Note: Required ROW (Existing ROW)
r__.g' . STA.0-600 TO.STA.124 000 e\.\]
B . mOwW, 4.D.OOm 1 l!..GO}
3.00 -, 150 {109) ) j300} .56 .39
B B - 150 020
83 | 313300 K0.50 : S 2s350cT00 g 1 313,30 2 10.30 o
i o osoA /4 .050593*“ % f oss rt
] =T o = . | !
¢ o )
=1

}“— z . st . 19
= ' | _sumrace rounse T s cm .
| _SINDER COURSE T 210 Cm S

LOWER SUBBASE (€82 ) 40%) 1520 Cr

REFAACED MATERIAL (L8R ) 20%) TeéQ Cm

Figure 15.3.5 Typical Cross Section of Ro_nte-cf o

Route -5

Table 15.3.5 Route Descriptioﬁ Route-S .

Stalion _ o Length (km) ROW {m)
STA 0+300 - STA 9+530 (Boundary of Gresik and Kod, Surabaya) - ' 5 ()
STA 94530 - STA 161270 (Sutabaya River) . | oy 35(0)
STA 164270 (Surabaya River) - STA 194500 (JI. Raya Jemur Sari) 35(0)
STA 194500-S¥A2248% =~ = ' : 35(35)
- | TOTAL 2289 .

Note: Required ROW (Existing ROW)
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Source: JICA Stu‘d)} Team °

154

15.4.1

(1) Pro;ecl Aclmtles

Project Aclivities and S(’mrcéof Environmeatal Impacis

The ma_;or aolwmes of the road projecls are classmed by pro;ecl phase as follows

Pre Consh uction Phase

+ Designand procurement

S 4 Site exploratory SULVey

-+ Land acquisition / Propeity compcnsation -

+ Removat and installation of utility network

+ Employment of labor

Construction Phase _ _
+ Haulage of heavy equipment and construction materials

15-9

; . Route -1 Roule -2 Route -3 Route -4 _Route-5
Road Category | Primary Primaty Secondary Secondacy Secondary Secondary
Artery Artery Artery Artery Ariery Attety '
Type / Class 151 1 111 i1 11 HA
Ordinary / Ordinary Highway Ordinary Ordinary Ordinary Ordinary
Highway
Urban/Rural Urban Urban Utban Urban Urban Urban
Site Plain Plain Plain Plain Plain Plain
Executing Directorate Directorate | Direclorate Dircctorate Directorate Directorate
Agency Genesal of General of "General of General of . General of General of
: Highways ‘| Highways H'ighways Highways | Highways Highways
: (BOT) o : : -'
Location Surzbaya, Surabaya, Surabaya . Surabaya, Surabaya, Surabaya, -
Gresik, Gresik, Gresik, SldOal]O Sidoarjo Gresik, Gresik,
0] Sidoarjo Sidearjo . R ' ]
Pl Typc it | Newand . | New New and Improvement | New and New and
o Improvement | Improvement R Improvement Improvemcat
Lenglh (km) 21015 - 21.015 13,310 8.125 27.0 2289 ¢
Width {m) 103 103 2072042 25 40/35 40/35
Traffic Demand | 65,000 65,000 75,000 90,000 1,120,000 93,000
{year 2018) PCU/day PCU/day PCU/day PCU/day PCUday PCU/day .
Lane L & 4 14 64Busway/d . | 4 +Busvway .
Interchange and | Interchange - | - Interchange (1) | - Interchange (1) | Interchange -
On/Oif Rarop | (4), On/OIf - - ' : “)
T Ramp(6) : .
Irictdental - : - - - Busway Busway
facilities : o :
Section at grade at grade at grade at grade at grade - at grade
Accessibility - | uncontrolled controtled uncontrolied uncontrofled imcontrofled | uncontrolled
Design Speed - | 60 kméh 100 kavh 60 kmvh 60 kmh 60 knvh 60 kavh
| Project Cost - 719.3 2173 213.2° 59.2 222.5 217.7 -
(Biflion Rp.) - : s ' )
Schedule Design 1 yr Design I yr. Design 1 yr Design 1 yr Design 1 yr Design 1 yr
' Land 1 yr Land ¥ yr Land t yr lLand 1 yr 1 Land 1 yr Land 1 yr
+ - | Consit. 3yr. © | Constr. 3 yr Constr. 3yr | Consir, 3y1 Consir. 3 yr Coostr. 3 yr
Qpening Year year 2004 year 2004 year 2004 year 2004 year 2004 year 2001
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~ * General haulage
+ Construction of site office
+ Demolition of existing structures
¢ Site preparation
+ Construction of main structures
+ Road excavation and pavement
+ Construction of access road
+ _Construction of accessory structures
+ Instalation of new drainage system

- Operation and Maintenance Phase
~ + [Existence of road structures
+ ‘“Traffic operations '
"+ Maintenance

(2) Sources of anuonmenlai Impacl

* Project activities will cause envitonmental impact that is not only negative 1mpacts but also positive | '

impacts. These impacts depend on project tocation, size and shape of structure, traffic capacily, work
schedule, eic.. Soutces of environmental 1mpacts are descnbcd inthe followmg three phases

Pre Consty ucllon Phase

Sources of envuonmentai 1mpact from preparation for conslrucllon work are as follows :
+ Increasing employ ment Opporlumlses of tabor
* lncreasmg social instability
¢ Reseltlement of residents
*+ Removing of social facilities

Construction Phase

Sources of environmental impacts from the conslruchon worl. are as fo]lows :

¢ lncreasmg traffic volume around the access road by haulage of cons!rucuon eqmpmcnt and
materials :

* Changing of existing land use pattern in the proposed road arca

+ Generaling noise, vibration and air polluuon by operation of heavy cqmpmenl and haulage of
construction materials '

+ Discharging waste water
¢ Generating conslruction waste
+ Temporary occupation of cxzsung road for construcllon work

Oncralion and Maintenance Phase

A purpose of the road dcvc!opmenl project is (o increase lrafﬁc capacity fcr smooth lrafﬁc flows. It
niay cause a posilive environmental impact. However, if road structures cxisl, structures and aclivities
may cause adverse environmental impacts.
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It is expected that project implementation activities at the operation and mamtcnance phase will cause
the following environmental impacis :

¢ Changing existing land use pattern

+ Generating noise and vibration by traffic vehicles
+ [Increasing traffic volume around interchanges

+ Increasing drainage of rain watez

15.4.2 ° Impact Identification and Prediction

Identification of lmpacts is to understand the potenilai 1mpact that might be caused due to the pmjcct
.implementation. Table 15.4.1 shaws the results of impact identification at each project phase. Figure
15.4.1 shows the lmpact evaluauon ﬂow Thc nnpact evaluallon flow are asscssed as fol!ows

-Significance of Impact

Based on the Guideline of Importance of mpact (Head of Bapcdal Decrce No 056/ 1994) the criteria of
-significarice of impact is defined as follows:

- a. The number of people affected by the lmpact
b. Scale of the lmpacl _
" c. Duration of ihe 1mpac_l
d. Impatlintensily
~ &. Cumulative impact, and
- f. lrrevemblllty of the impacts for lhe nalure

Major environmental impacls al each phase were examined, based on the foilowing analysis:
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‘(l) Pre-construction Slagc

“The important potential impacts at Pre-construction stage arc predicted in accordance wilh the initial
stage of activities such as Site Fxploratory Survey and Land Acquisition. The expected impact of each
activity is described as follows :

1) Site Exploratory Survey
a. Social Instability

During the Site Exploratory Survey, community unrest is predicted at first rumors of the project.

People who live in the proposed area will be affected by changes in their environment which has =

not been changed for a long time. In addition, the project announcement wilt cause arguments .

about compensation for affected people wheo live in the district shown in Table 15.4.2 and anxicty
related to new environment for these and surrounding people.

Tablte 15.4.2 Subjcet District and Estimated Subject Household

| Route-1 Route-2 Route-3 Route-4 *_ Route-5
Subject Area | Surabaya: Surabaya ! Surabaya: Surabaya: Svrabayat _
(Districts) Benowo, | Asemiowo, Rungkut, Treaggilis Lakarsanir, Dukuh | - Lakarsantri, . -
' Lakarsantri, ~ . | Sukomanunggal, -| 1 Mejoyo, Gunung :Pakis, - Wiyung,
1.Gresik: .| Dukuh Pakis, - " Anyar, : . Sukomanunggal Karang Pilang,
" Driyorejo, Wiyung, | sidoarjo: | Wonokromo, _ Gayungan,
Menganti, | | Jambrangan, - | Wan, Wonocolo, - Wenocolo,
i Sidoarjo: Gayungan { Sedati - | Trenggitis Mejow, Trengglhs Mqoyo, _
Lo Taman ' : : _ " '] Rungkut, . Gresik: :
’ N : - | Gresik: “ | Kedamean,
: : : : : -  Menganti D
Subject ‘620 houscholds | 350 households | | 580 households . | 1150 households - | 403 houscholds
Houscholds : : - :
Nu’mber .

' _Morcover, anolher kmd of ms(abilny was predrcled that lhe impact will spread outside the pmject |
area with effects such as land speculallon Finally the land price will i mcrcase in the proposcd plan
area, and this will disturb the compensahon process ' ‘ :

It is consideréd that expected impact will spread to a wider area surrounding the projects. A
duration of the impact will continue even-after the construction slage. It will cause cumulative
impact in addition to related parlies such as land speculation. In this regard, the social instability
impact caused by the Site Exploratory Survey will be categorized in as an insignificant negative
impacl. ~ : '
2) Land Acqmsmon for Road Conslmcuon

a. Reseulement

The proposed land acquisition :arfe{t is eélimalgd at 4,335,285 m?in total. ‘The land acquisition area -
and the number of households affected by the project are summarized in Table 15.4.3. .
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Table 15.4.3 Summary of Proposed Land Acquisition Area atid Number of Affected Household :

Reute Numberof ~  {Land Acquisition | Remark
Households Arca {n) L
Route-1 530 © 1,716,260 {commercial area 40,200 m* -
residential acea 170,370 m?
Route-2 350 478,775 [{residential arca 73,400 m?
industrial area 25,750 m?
Route-3 580 205,500 Jcommeicial area 33,675 m?
-|industrial area 20,925 m?
: . - |esidential arca 50,550 m?
Route-4 1150 . 1,093,800 |commercial area 52,500 m?
' : indusirial area 6,450 m?
. : . residential area 108,275 m?
Rovle-5 403 888,950 ]indusirial area 71,575 m?
' : - |residential arca 108.925 m?
TOTAL | 3113 4,385,285

Source: Environmental Condition Survey by JICA Study Team

Table 15.4.4 Proposed Land Acquisition Arca Classified by Land Use

" Route-1 Toll Route-1 Arterial Roule-2 - Route-3 " Rowle-4 I Route-5

JCommerciatAres] 0] 00%] ne00f 21% o o0o% 1675 164%| 52,500 48% of 00%
Residential Area | 120,170] 10.0%] 502000 9.7%| 734000 15.3%] 50550 246%| 108,275) 99| 103925| 123%]
Industcial Area o] 00% o 00%| 2sas0l saw| 20925 102  s4s0] oex| 71,575 s
Rice Field Area a38.495| 36:6%| 200800] 38.7%| 165.650) 39.6%| 8,150 85%| - 196,000 17.9%| 332,900 37.4%
Field Area 44,520 3.7% ol oox| 20800 43%  of oox| 170800 is6%| 150,600] 2034
Sali Farm Area |~ 49,335 4.i% 36,800 T.1% 0} 0.0% v 00% ol oox| ~ o] 0.0%
Fish Pond Area 75,2850 63%} of oox| 43soof exx] o oox| o oox| o ooz
ForestArea | - 26,148 22%| 16200 3.1%| 19,900 d2% of o007 . 20400 197 esis0] 7.4
Road/Rives © - | 443,350 37.02] 203.960] 3939 129.775] 2745 s2200] 40.0%|  s41.375] 49.4%] 128.500] 14.5%
TOTAL: ] 1,197,30011000%] 518,960{100.0%]| 478,775 100.0%] 205,500 100.0%) 1,095,800/ 100.0%| 388,950/100.0%]

Source: JICA Study Team -

The proposed land acqu;s:lwn area is classified by land use paltern as shown in Table 15.4.4.
* From the viewpoint of direct 1mpact resetileinent will be caused along the proposed’ road
' alignaient, Based on this, some econoniic activities will be moved to alternative areas. In addition,

employment slruclure may changé due to new econonic activities.

Thus, the imp_act of res’eldem'enl caused by land acquisition for road construction is categorized as
* a significant negative impact. : '

TabielS.d._S Summary of Co;idition of Buildings in the Proposed Project Area

| . - Route-1 Route-2 . ° " Route-3 Route-d | Route-5

Land Ownership Petok D 93% Pétok D 45% Petok D67% | Petok D 46% Petok D 48%
o : HGB 24% HGB 24% HGB 31% HGB23% |
Average Land/ 3720130 m* 225mY170m’ 302mi168 m? 178 m?/98 m’ 270 @¥/117 m’
building Area : . . : R ‘
Building Struclure masonty 80% masonry 93% masonry8056 - masonty 79% masentyB87%
Building Condition £00d 62% good 76% good 60% good 63% good 63%
medium 36% medium 36% medium 36% ¢ L

Market Land Price 50,000 - 250,000 | 50,000- 100,000 | 100,000 - 800,000 . | 50,000- 150,000 * | 50,000- 150,000
(Rp) ' '

"Source; Environmental Condition Survey by JICA Study Team Note: Petok D: Citificd Own Land, HGB: chted Land rmm the

Govemnment
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b. Social Instability

In terms of land acquisition activily, any uncertain information of land prices causes land
speculation which will disterb the compensation process. The sorely land prices will affect public

awareness for the compensation price.

Table 15.4.6 Present Public Awareness

| Roule-1 Route-2 Route-3 Route-4 Route-5

| Agrecd on the Project 68 % 71.4% 814% 22.7% 33.4%
Reason: Compensation with 6% 46.8% 05% 339% 24.5%
Market price . _
Not agreed 14% S 26% 9.8 % 11.6 % 145 % -
No objection 18 % 213 % 28% 157 % 321%

Source:

Envimnmcmal Condition Survey by JICA Study Team

For the acqmclllon of both tand and buildings, the peOple will agree to the project on condition of
'bemg compensated at market prices. According to the result of the interview survey int the route-2

arca, nearly half of the interviewed inhabitants agreed to the project on condilion thal they are.

~ compensated al market price. Also in the other subject areas, more than 1/3 of the tespondents
" stated the condition with the market pnce In this regard, the people showed lively concern in the
“activity.

* Thiss, the impact is calegon?ed as an mmgml‘lcanl negative impact; if the compenc:aimn 1s madc at’
. markel pnces ~

e, Bconomlc Activities and Employment

Posnwe 1mpact on bolh economic activities’ and . employmem ‘opportunities are predqc{ed by
mobilization of labor. ‘The labor force is sufficient in the pro;cct arca. Mobilization of Jabor will
obviously oonlnbuie lo increase employmenl opportunities. Present labor force’ siluations and

- employment opporiunities are shownt in Tab!e 15.4.7. In terms of the mobilization of labor, - |

accommodation facilitics and general consumer goods are requued The econonuc aclivities miay '
be affected in a relalwely large area.’ -

l‘ ble 15.4.7 Pn esent Labor Force and Employment Oppm tunily in 1996
i (Unit: X1,000 persong)

Popu]alion

LaborForce - Ratio (%) | - me]o)mcnt Ratio (%)
Surabaya 2,672 4,153 3% 1,125 42 %
Gresik 910 433 484 423 46 %_|
Sidoarjo 1,316 569 43 % 5355 42 %

The impact by increasing employment opporlunity is relatively large, and the activity will continue
fora long time. Therefore, this impact is classified as an insignificant posilive impact.

(2) Cons!rucnon S!age _ '

~ Various kmds ‘of construction actmnes wnll al'fect lhc (raff ic wnd:llon hydrology, air and waler |
thly, noise and aes(hchc factors as follows: :

1)

llaulage of lleavy’ Equipment

The hauiage of heavy equipntent has an 1mpacl on air quahly and noise, traffic conditions and
e\uslmg road facilities.
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a. Impact on air quality and noise

Deterioration of air guality and noise level are predicted by the haulage of heavy equ_ipnicn!.
Because this equipmeiit utilizes diesel fuel which exhausts such emission gases as NOx, CO, §0x,
SPM and HC. The air quality and the noise fevel will deteriorate in the vicinity of project sites.

The |mpacls of heavy equipment havlage on the air quality based on the number of people affected
is not so significant. The people who live in surrounding project areas will be affected only during

- the construction, and the impact intensity is not so high, because the construction work moves
from one segnent o anolher “Thus, this |mpact is calegonzcd as having an insigaificant negatw
impact. ‘

b. Impact on 2 Road Fac:hlles

The heavy construcuon equ:pmenl runs at slow speed passing along emstmg roads, so that scmce '
on these roads will delenoraie In addmon the heavy eqmpmenl will damage the existing road
facilities.

‘(,onsidering that, the duration of impacl is relatively short and limited to the area along the project
route, the 1mpacl intensity of the heavy. equupmenl haulage is classmed as an ms:gmf cant negalwc
impact. ; : : :

c. lmpact on Trafﬂc Condmons

The Irafflc congesllon is predlcled by rommg the heavy eqmpmenl to the project site from the base
camp along the exrsung road. Slow speeds of the traffic ﬂow by the heavy vchicles will cause
traffic con gesuon ' '

Table 15 4.8 Prescnt Condlllon of T rafhc Volume in Existing Road Near by Pr oposed Alignment

Route-1 Route-2 = | . Route-3 ] Route 4 : Route-5
HGresik -~ | .| Tambak Asti - Kali "] 71. Rungkut - Panjang - | J1. Domas - Made Kidu! | Jalan Dsiyorejo -
29,657PCU i | Amak : liwo 77,561 PCYU | 8,093 PCU : Kedamean

: L 5412PCU. . - 1 : . - I .. | 800sPCU -
JiScmemit | §1.Dupak (Gerbang To]l Ji. Sedati - Ruagkul J.Darmo - 3. Jemursari Prapen
9789 FCU . . | Surabaya - Gresik}) 43,734 PCU ‘Wonokeomo 174,480 58,846 PCU
- o 64,541 PCU - . . PCU ’

WOriyorejo | R, Mohammad -~ .~ | - 11, Panjang Jiwo - Jagic .| -
5,198 PCU - Majyjen Sungkono ; 38,846 PCU
: . |mosapcy L e |
Surabays - Krian | Surabaya - Waiu 52946 | - - -
39,523 PCU | PCU
- S JLA. Yani - -
66,049 PCU -

- Source: Environmental Condition Su rvey by JICA Study Team

me consnderauon of thc s:gmf:cance of lmpac! based on the duration of impact which is
relatively short and limited to the passed locauon the 1mpacl is calegonzed as an insignificant
negauve lmpacl : :

2) Haulage of Conslruc_lidn Materials
a. Impact on Air Quality and Noise

{1 is planned that borrow malerials will be transported from Mojosari and Iombang about 50 km
from the proposed project location. ‘The volume of material is estimated at about 45,000-600,000
m® and the haulage will be made by around 12 trucks per day and which will gencrate dust and
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emission of exhavst gas. Impacts on air quality and noise are predicted, patticularly in the vicinity
of the transporlation routes,

Taking the case of a truck with 6 wheels at a speed of 40 kmvhour, it wilt gencrate a noise level of
around 80-90 dB(A), while the present noise leve! is around 60-70 dB(A). The estimated noise
level exceeds noise standards, but it occurs only for short periods. Thus, the impact is categorized
as an insigaificant negative impact. '

b. Impact on Traffic Condition

The transport of materials is predicted to disturb the existing traffic condition by causing
- ‘congestion and road poliution by wasting soil and sand from the truck. The transport of materials
_ will start from the torrow area, Mojosari and Yombang, around 40 - 50 km from the project
~ location. o -

*‘This impact is considered relatively short periods and limited areas, so that the impact is classified
‘as an insigaificant negative impact. o

¢. Impact on Road Facitity

‘Fransporlation of materials such as sand and gravel from South of Mojosari and South of Jombang
to the project site will have an effect on the road facility, A targe number of 18-ton capacity trucks
- will pass through exis!ing_roads during the construction, and which wilt decrease a sesvice level of _

roads. Since the impact is limited to a short period and aréa, it will be classified as an insignificant
negative impact, s - ' '
3) Demolition of Existing Structures
a. Impact on Air Pollution and Noise
Dust and noise will be generated by the demolition of existing structures such as buildings, c0ads
and other corcrete structures. Since the dust affects a relatively narcow area, ‘surrounding- the

project sites, and its duration is relatively shost; thus the impact is categorized as an insignificant
negative impact, - - - : ‘ ' ' . :

4} Site Preparation

Site preparation activity is comprised of land clearing, excavation and filling. Further, a road

paving is predicted to have an impact on air quality and noise, h:ydrology_and biology.
a. Impact on Air Quality and Noise

Land preparation is predicted to have an adverse impact on air quality and noise due to the heavy
equipment and dry soil. The operation of heavy equipmient is predicted to cause a noise level of -
- about 70-90 dB(A) within a radius of 50 m; and compared to the present condition, the change in
noise level is small. The impact is considered to spread over a relatively narrow area around the
project site, and its duration is relatively short, so that the impact is categorized as an insignificant .
aegative impact. ~ - E : : o

b. Impact on Ilydrdlégy

Land preparation by excavation and fill activities is predicted to have an impact on hydrology such
~ asdisturbance of flow patlerns and increase of surface water volume.

16-18
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‘The obstruction of flow patterns caused by excavation and fill activity will result in flooding at the
upstream arca around the project site, parlicularly in flat and swampy areas, and low or flat
roadsides (Benowo and Aserrowo District).

The lmpact can be categorized as an insignificant ncgatwe impact, because the duration of impact
is relatively short. Particularly, if the work is done before rainy season, the impact may be
considered positive, as the drainage facility will function better than before.

¢. Impact on Flora and Fauna

Land preparation will give an impact on the existing flofa and fauna, However, the subject areas
are already developed, so that the condition of flora and fauna is seoondary There are human
habitants in the entire subject area, lhus there are 0o inhabitants of protected specics of flora and
fauna : : :

"~ The 1mpacl therefore, can be categonzed as an mmgmflc;mt negahve impac( 'Ihls is based on a
relanvely narrow spreading of impact which is not cumulative.

5) Construcuon 'of Main Struclure
3. Alr Pollulicm and Noisc

' Durmg lhe road consimchon of the toll and arlcnal roads, a negative 1mpacl is predlcted OR air

quality and noise levels. The cause of impact on air quahty and nois¢ comes from lhe utilization of

- heavy equipment. The noise level within a radius 50 m is pred;ctcd at around 70.- 90 dB(A) or an
o increase of about 10%.

Thc mlpact is predicted to spread along a relauvciy narrow area along the roadside, and the
- duration of impact is relatively short, This impact is, lhereforc, categorized as an nmgmﬁcam
i negatlve 1mpad

b llydrolog)'

Pavmg the road is prcdlc(cd to have the impact of mcrcasmg the swrface run off; and turg:duy of
the surface water, Road ateas to be paved for the respeclive routes (Route-1 - - Route-5) cover about
-20 to 180 ha; this smnlarly with change of land veguainon 1o plain drea tha! can increase the run-
oft‘ volime. :

Thls m_lpacl can be categorized as an insignificant negative impact, because it is considered neither
© to spread widely nor to be cumulative,
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Table 15.4.9 Water Quality Sampling Results

Location Datc  [Temperatute| €I pil DO ] BOD | COD |  SS
: : B ) (mg/} | (wgh) | (mpM) | (mph) | _(oph)
Class B : _ 600 - 6-8.5 4 - 6 6.21 l,$00|
WS Surabaya River Sep.16,96 307 70.56 65 33 6.21 14.8 230'
ClassC |- 0.003 6-9 - . - 2,000}
W2 Asem: Rowo River  [8¢p.19,96 30 - 1.8 - 2135 403 5351
{J1.Dapak) : : : i
W3 Jemursari River Sep.19,96 .30 - 6.8 31 6.21 15.7 231
- {31 Jemursari} o _
W4 Kebensari River Sep.16,96 . 30 - ) 2.5 9.15 8.1
(J1.Gayung o : '
Kebonsari) ' _
Class D : _— - 69 - - -| 1,000-2,500
: fW1 |Busem River . 1Sep.16,96 | - - . L2 .} 3284 611.5 4,670
b | Gresiv) _ S B Co _
- [we Benowo River " |Sep.17,96 32 - YR 26 10.22 225 1,840

" Note. Class B: water treatment, Class C: Fishery and animal husbandry, Ciass D: Agrlcullure, Industry and Hydropower

(East Java Government Regulatlon)

" (3) Post Construction Stage

1) Existence of Road Steucture

a; Landscape and Land Use Patlern

The operation of Route 1 lhrough Route-5 will cause impacts on landscapc and land use pauem,

" because of the increasing economic value and opporlumty in the project area. This activity will

have positive impacts on the regional strucluse,: transportation network for the- regional
develapment. In the scope of Gerbang Kertosusila (GKS) region , the operation of the toll and
arterial roads will also have positive impacts on road network development, A direct impact is -
biought about by the improvement of aocess:blhty from the project area to Surabaya City, and
which will éncovrage vigorous land use development such as tesidential, industrial and other
econoniic development. : '

The impact will spread from the 'urban area 16 the sub tegional and regional areas;' the total

population affccted by the impact is large, and the impact will continue during the operation of the =~

project routes, and it will have a secondary 1mpact to support the economic growth, The operation

" of the project routes, iherefore can be categorized as a significant positive impact on landscape

and land use paltzrns.

¢. Economic Aciivities -

‘The operation of Roules-l and Route-2 dursng the post construcuon stage will increase lhe
mobility of inhabitants, goods and services in the project areas. Besides, they will open up the
project area and will connect the Northern and Southern parts of Surabaya which weére not directly
connected prcwously Th1s will enlarge busmess opporlumucs as wcll as new cenlef developmenl
inthe pmJecl areas.

"‘The Roufe-3, Roulc 4 and Route-S are planned aleng the cmslmg 1oads, and therefore, during lhc
- post construction stage, the existing economic and industrial Activity centers will become more
effective, and traffic congestion will worsen durmg peak houts.

- The increase of economic activity wnl bc indicated by new kiosks, shops and other new places of

business which can be predicted 16 establish economic activities such as transportation,
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commercial and service industries in the areas arotind the project routes.

~ This will directly or indirectly increase local economic activity which will further develop the
study area. The intensily of impact will become insignificantly large and will have cumulative and

~jrreversible characieristic, and give a positive impact on other related factor components (job
opportunities, income, and livelihood). Thus, the impact of the road operalion on economic

*altitude and business opportunities can be categorized as a significant positive impact,

2) Road Operation

" The operation of the project routes can be predicied to have an impact on air qualny and noise,
" changing the landscape and land use patterns, economic acimnes and traffic ﬂows

a. Anr Quahty and Nonse

Openmg the pro;ect routes can be predicted to increase the traffic flow on the road. Thc increase in
number of motor vehictes will continue for a long period, and it will have an mlpact oin nmse
Increasing motor vehicte traffic will also deteriorate air quality. ‘ :

Regarding air pollution, niof only negative aspects but positive aspects can be conceived: Travel

. speed may increase, because of the road improvement. A level of the emlssmn, therefore; will

- dectease. The road impravement can have either positive or negauvc impact on the environment,
s dcpendmg on its surromdmg conditions. : :

Table 154. 10 Noisc Samplmg ReSults _

Sampiing‘ Morning Noon Evening

Locahon 7.00 - QOOdB{A) 12:00 - 13: OﬂdB(A) 17:00-19 UﬂdB(A)
"R1-1 72 -86 . 72-85 73-86
R1-2 D12 - 86 - 56-66 73-86
Ri-3 72-86 53.55 ‘ 73-86
R1-4 o T2-85 . 5861 . - 73-86
‘R 1-5 Lo72-86 0 61-64 - 73-86
R 1.6 . 75-86 - 76-85 - 76 - 85
‘R2-1 S 69-75 13-82 1 ‘14485
R2-2 ST -76 o 69-75 . 7276
R23 | 0 12-75 : T2-75 . 2-75
CR24 | 1. 66-70 . : 65-70 ol 68-713
R2S5 72-82 75 - 84 74 - 81
R3-1 ‘ 68-76 L 68-77 —
R3-2 65-72 . . - . -
R4-1. T : ) 60 - 68 -
R4-2. 69-73 ' Y £ B 71-14

" R43 70 -75 7175 ’ 63-1

RS- S 72-79 67-72 -
‘R 5-2 67-B3 : - 69 -82 69-81

Source : Environmental Condition Sun ey by JICA S!udy Team

Table 15.4,11 NoiSe Slandard for Vehicle

No. - | Localion ' - Permﬂ(ed Noise (dBA)

1. | | Commercial Area = ¢ : 80

2. Trangportation Area i B F 70

3 Residential Area ' - 50

4. industry Area 70 .
S. Recreation Area - 70 :

Source: Government Decree of East fava No. 188 (May 19 1988)

The noise caused by road operation in peak hours is around 76 - 90 diB(A), and the average
ambient air quality is 0.02613 ppm for SO,, 0.01118 ppm for NO;, and 0.00164 mg/m* for Pb.
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Because not all of the project routes are new, it was assumed that a background rioi'sé level is 50 -
* 85 dB(A), and the impacl will affect relatively narrow area. Thus, the impact of noise by the road

operation can be categorized as an insignificant negative impact,

Table 15.4.12 Ambient Air Quality Sampling Resuits of Rduté—l

Parameter

Unit

Standard

Ri-l

R1-2

R1-3

R1-4

R1-35

Sulfur dioxide (50;)

PPM

0.10

0.04800

0.00850

0.82060

0.01380

0.03220

R1-6
0.04710

Carbon monoxide (CO}

PPM

20,00,

4.28000

0.00000

0.00000

000000

3.28000

2.16000

ern

0.05

0.60640

0.00270

0.00018

0.00038

0.00930

0.00920}

Dust

{Nitrogen oxide (NOx ) -

0.26

0.57000

0.18200

0.15200

0.30400

0.57000

0.82800]

Lead (Pb)

0.06

0.00034

0.00590

0.00000

0.00046

0,00630)

Hydrocarbon (HC)

0.00037

.02

0.22000

0.00000

0.00000

0.00000

0.18000

0.’40000|

Source : Eavitonmental Condition Survey by JICA Study Team

Table 15.4.13 Ambient Air Quality Sampling Results of Rou'te-z

Parameter

Unit

Standard |

R2-1

R2-2

R2-3 |:

R2-4

R2-2

Sulfur dioxide (SQ;)

FPM

0.10]

0.04780

0.02570

0.02220

0.04590

0.03450

Carbon monoxide (CO)

PPM

20.00]

2.18000

5.20000

1.60000

0.00000

3.40000}

PFM

S0.05

0.01440

0.05970

0.02050

0.008H)

0.01280}

Nitrogen oxide (NOx )
Dusl ]

mg;‘m3

Q.26

0.84300

1.49800

0.70600

0.03070

0.03700

liead (Pb)

mgjm3

0.06

000223

0.00135

0.00119

0.00330

0.0047¢!

- [Hydrocarbon (HC)

|pPM

0.02

0.00000

0.63000

0.23000

0.00000

0.68000:

Source 1 Environmental Condition Survey by JICA Study Team -

Table 15.4.14_Ambient Air Qualily Séhgplihg Results of Route -3

Parameter.

tnit

Standard l_ R3-j

R3-2

Sulfur dioxide (SO)

PPM

0.10§

0.0159

0.0180

Carboa mossoxide

(€O .

PFM

20,000

- 0.040

0.0000

0Ox )

PFM

005

0.0093

0.0053

Nitrogen oxide (N
Dust -~

mglm3

0.26

2660

. 0.960

Lead (Pb)

mg{m"

0.06

- 0.0018%%:

0.0014

Hydrocarbon (HC)

PPM

0.02

0.0000

_0.0000] -

“Source : Eavironmental Condition Survey by JICA Study Team

Table 15.4.15 Al:lb.ient Alr Quality Sampling Resul_ts‘ of Route-4 '_

it

Parameter

CUnit

Standasd [ R4-1 ‘

R4-2

"R4-3

| Sulfur dioxide (S0,)

PPM.

0.10]

01300

0.0345] ¢

00298

Carbon monoxide (CO)

PPM

20000

0.0400 340

~0.08

Nitrogen oxide {NOx )

PFM

- 0.05

0.0113

0.0178

~ 0.0060

Dust

: :'ng.,'mj

0.26

0.169

0.087

0.1%0

[ 1cad (Pb)

mgfm’

- 006

0.00077

- 0.0048]

0.00050

| lydrocarbon (HC) .

PPM

0.02

0.0000] -

0.68

Souice : Environmental Cendition Survey by HCA Study Team

" 0.0000

~ Table 15.4.16 Amblent Alr Quaniy Sampling Resulfs of Route-§

| Parametet Unit - | Standard | RS5-1 RS5:2

Sulfur dioxide (S02) PPM 0.10] . 0.1420]. . 00238
Carben monoxide (CO) PPM 2000]  0.000| 0.34
Nitrogen oxide (NOx) PPM 0.05) - 00113 - 00105
Dust mg/m3 0.26 0.169 1.037
Lead (Pb) mg/m3 0.06] - 0.00078]  0.00277
Hydrocarbon (HC) PPM 0.02 0.0000 0.0400

" Source: Environmental Coadition Survey by IICA Study Team
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b. Traffic Flow

The operation of the project routes will increase a smooth flow of teaffic on the five routes as well
as access to the proposed roads, '

3) Maintenance of Roads
a. Aesthetic and Amenity

Road maintenance activities such as cleaning, landscaping; road rehablhtahon etc., will contribute

to improving the acsthetic and amenity aspects and have a posilive impact. Planting with greenery
“will increase aesthetic quality of the environment, and plants also have the function of absorbmg
: emlssmns from vehicular traffic. .

: T hus, the impact is caiegorizcd as an insignificant positive impact.
b. l)ramage Channel and Facsllty Construcnon

The construction of drainage. channel and facilities has an positive 1mpact on sur[ace water
-movement, especially on drainage pallern to prevent flooding. Flood areas that can usvally be seen
in the Benowo and Asemrowo Districts will be decreased by Ihc construction of lhls fac;hly

'Based on this, the impact of dramage facility construction can be calegonzed as an msngmﬁcant
posuwe impact. A number of inhabitaats af[ected by the dramage facitity is relatwely large and the
. 1mpact wall femain conlmuously :

15-23



ARSDS-GKSFINAL REPORT

" Table 15.4.17 Sumuary of Possible Envivonmental Impact

Project Activity

Environmental Inpact Prediction

R-1

R-2 R-3 R4

R-3

1. Pre-construclion Phase
(1) Site Exploratory Survey
1} Social Instability
(2) Land Acquisition
1) Resettlement
2) Soctal Instability
(3) Employment of Labor
_ 1) Economic Activities and Employment

2. Construction Phase
(1) Mobilization of Heavy Eq.npment Activity
1) Air quatity and noise
-2) Road Facilities
3) Traffic Congestion
(2) Material Transportation Aclmly
1) Impact on Air Quality and Noise
2) Impact on Traffic Conditien
3) lmpact on Road Facility
(3} Demolition of Existing Structute
1) Inspact on Air Polivtion and Noise
(4) Laad Preparation _
1} Impact on Air Qriality and Noise
2) Impact on Hydrotogy
3} Impact on Biology Aspect
(5) Rosd Construction Work
1) Impact on Air Quality and Noise
2) Hydwology

zZZ 222 2 ZZzZ ZZZ

Z2Z ELZZ Z ZZE ZZZE

zZ 22Z X ZLZZ ZZZ

2z zZzZ ZT mZZ ZZZ

3. Operation and Maintenance Phase
{1) Exislence of Road Structure
1) Landscape and Land Use Pattern
"2) Economic Activities
(2). Road Operation
1) Air Quality and Noise
2) Tiaffic Flow
(3) Maintenance of Road
1) Aesthetic
2) Aroenity
3) Hydrology

P+ o P

PN PN PN

~
=
o=

iz ZZZ Z ZZZ ZZZ

P

PN

-~ =

Note: P Positive Impact, N: Ncgatnelmpact No Mark: lnsigaificant, +: Slgmﬁcant

15.5 _ Evaluaiion of Significant Environmental Impacts |

(1) Criteria of Impact Lvaluation

"The impact evaluation approach is to examine the significance of expected lmpacls The impacls are
defined as both negative and positive aspects, as well as the sigaificance of the impact is examined.
‘The relationship betweén project activities and the environmental clement is also examined.

Especially significant negahve lmp'lcls w:ll be described, taking into conszderauon lhelr SOUECES.

(2) Lvaluation and I_Inviromnenial Imipacis

)] Pre-anslﬂiclion Phase

preclcd impacts on the enwronmem at the pre-construction stage are social mstablllty and .
anxiety caused by project preparation activilies such as exploratory surveys and land acqmsmon
for road construction. As a result of the prediction, reseltiement is considered to have a ‘significant
negative impact, and social instabilily is predicted as an insignificant negative impact. Evaluation
of each impact is examined as follows: :
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Resettlement has quite a critical social impact categorized by significant negative impact caused by
the land acquisition activity, Ilouseholds and buildings which arc located in the project area are
requitred to relocate alternative places with appropriate compensalion. Based on the results of
interviews, about 50 to 90% of respondents agreed on the project. lowever, they required

compensation based on the market price of land. From the experience of a similar project in nosth-
eastern Surabaya, some part of that project had (o be suspended due to inappropriale compensation -
for the land acquisition. '

Social instability is predicted, and wilt have social impact, in accordance with the initiation of

project activities. Those impacts affect the inhabitants in the project and surrounding arca. Once

the project is announced, compensation for the affected people and anxiety aboul their new

environment will be disputed among them. According to the project information, the market price
- of land will increase due to land speculation. Thus, thc compensalion process will be d:slurbed and
' this will have an economic lmpac(

: 2) Cdnstru_ction Phase

- As explained in the previous Chapter the construction activity will start with the haulage of heavy
- équipment and mobilization of labor. These activities will have various impacts on the
_‘environmem. e

‘Mosl of these impacts arc categorized as insignificant negauvc ‘and significant poszlwc ones.
Because they are a local phenomena occurring for relahvely shor( periods and have separale; not
o cumulalwe characlensucs

The enwronmental impacts are caused by a scries of construcuon activities such as malcmt
transpostation, land preparatmn and road construction,

'l‘hesc aclivi(ies comulate th_c'operanon of_heavy equipment, mobilization of labor from residential
areas (o project locations and operation of the project base. The air quality will deteriorate because
of polluting gases’ emitted by heavy equlpment ‘also the noise and dust caused by material

© transportation wilt increase. In addition, a water flow pattern will be dlsm[bed because of fill
aclivities; and the surface water will become turbid, because of a fill material.

The riobilization of labor and road canslruction” activities generally will have an impact on
business opportunities and economic activily. The existence of buildings such as small shops and
residences both temporary and semi-permanent along the proposed road wnll cause prob!ems later,
parlicularly the existence of unaulhonzed buildings.

Besides the above mentioned impacts, material (lanspor!auon by heavy vehicles will increase
traffic congestion and damage the road facilities.

After lhe road construction is complelcd other: suppomng aclmues such as operauon of heavy

equ:pment tand preparation and operanon of base camp, as well as the frequency and intensily of

project ac{wny will decrease. Thus the impact on air quality and noise levels will also decrease.
- Further activities are coristruction of drainage channels and other ancﬂlary services will have a
positive |mpact on both the hydrological and aesthelic componenls of the environmert.

A'part of the road alignment passes through an area of periodical floods, 'lhus lhe construction of
the drainage channel will decrease the flooding area. The completion of ancillary construction like -
planting of green will result in the improvement of the environment.

15-25



© ARSDS-GKS:FINAL REPORT
3) Operation and Maintenance Phase

The operation of the road will start after the completion of road consiruction. This will encourage
a number of economic aclivities, because of a smooth transportation of passengers, freight and a
better accessibility to the economic center. However, negative impacts such as air poliution and
noise, changes of land space and land use pattera in the project area are predicted.

Regarding air pollution and noise, not only negative aspects but positive aspects are predicted.

‘Travel specd will increase, because of the road improvement, so that the level of emissions will

decrease. Therefore, road improvement can have a positive impact which alleviate air pollution
- along the road.

15.6_° Envirenmental Management Plan and Environmental Monitoring Plan

1561 Identification of Impacts

““The projects will have some significant impact evalvated through the impact identification and prediction
activities at each project stage. It is necessary to mitigate the ncgative impacts and encourage the positive '
impacts. [t is therefore essential that a comprehensive environmental management strategy be formulated,
Impacts by each project activity are identified as follows : : :

(1) Pre-Construction Phase

¢ Social instability by exploratory survey o . . .
+ Resettiement during the tand acquisition aclivily which has an causes impact dug to toss of
business place and fivelihood. . L : '
: + Public awareness caused by unacceptable prices that finally wilt obstruct the tand acquisition.
(2) Construction Phase :
+ Dele'riora_l'ing' ambient air qualiiy and 'iﬁc:easing noise levels
"+ Water flow obstruction , R ‘ _ .
+ Existence of illegal semi-per’manént buildings which will disturb the._lan.d use pattern. . ©
+ Disturbance oi’ital‘ﬁc . ' : L
. [_)amage‘of road facilitics -~
e Increasing social conflict
+ !ncxcasingjbb opportunity

+ Increasing economic and business opportunilies

(3) Operation and Maintenance Phase _
+ Deteriorating air quality and increasing of noise levels
+ Increasing traffic flows ' - '

*

Change land use patterns ’
+ Increasing of economic/business opporunities -
' :_ 15.6.2 Envirenmental Mitigation

" The following mitigalion measures can be proposed through technological approachies as well as socio- - -
“cconomic and institutional approaches, - '

. (1) Technologicatl approach: i.n the form of using technological systems to minimize ncgéui#e impacls
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and maximize positive impacts. The approach in accordance with significanl impacts covers :

+* The provision of road marks and traffic signs surrounding the location of construction activity
{o decrease the traffic congestion and to smooth ‘the traffic fiow dunng the project
© implementation.

+ Selection of construction methods which decrease air polluuon and n0ise level surroundmg the
project location such as the bored pile rather than driven pile system.

+ Installation of drainage channels on appropriate dimensions and locations to prevent ﬂooded
areas surrounding the project activities.

(2) Socio-economic approach: in the form of pamc:lpahon of local government, res:dems and related
- agency is to mitigate significant mlpacls from the following steps:

+ To determine compensation syslcm which is beneficial local goveranient :
+ To use local labor and material 1o increase project benefits for the focal popuhtlon
+ 'To pay attention to the coonomic feasibility i n envnronmenlal management.

+ To coordinate with BPN, related inslilutions of the local goveinment of Pemda TK H Kod.
Surabaya, Sidoarjo, Gresik provincial government and others. 50 as to manage “the land and’
building compensation process appropriately. :

~+ To coordinate wilh various related institutions to prevent a negatwc percepuon from the Iocal
populalmn at the slage of determining compensatton :

15' 6.3 Envnmnmental Management Pian

In an effort to realize ‘significam 1mpacl nnugallon, an anuonmemal Managemenl Plan i is proposed as a
strategy to mmlmlze negauve impacts. Each activity plan is descnbed by project phase as follows :

(1) Pre- Consiruehon Phase
¢ Counseling and gwmg transparent mformatnon about the project activity to the populalion.

-+ Good coordination’ with  local govemmenls and related jnstitutions  involved in the
compensatlon process.

+ Tagive compensauon in vmble and appropnale amount
e To prowde alternauve business opporlumlles for the subject inhabitants

(2) Consirucuon Phase

+ To arrange appropnate “execution of oonslrucuon based on valid stipulation and local
conditions. -

¢ Tao use trnicks equipped with covess for transponanon of soil and oonsttuchon materials

+ To remove public facilities and utilities in the project aclivity locauon, and to restore any
' damage to pubhc utilities caused by the prolecl achwl)

"¢ To amange a schedule for construction material lransporlahon in cons:derau(m of traffic
" conditions around the project aclmty location.

g 3 To construct temporary dramage channels at fgxed localiens._

@ Operauon and Mamtenance Phase

*+ Counseling and giving mformauon o lhe populatron regardmg lrafﬁc awareness and land
" utilization along the roadside. :

+ Installing traffic signs insure good traffic arrangements.
¢ Landscaping such as planting of shade trees along the roadside.
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- 15.6.4 FEnvironmental Monitoring Plan

An environmental monitoring plan will be carried out periodicélly during and after oomple!ion of the
* project in order to audit the quality of the environment in the project site.

(1} Pre-Construction Phase

+ To examine the complains, response and reaction of the population affected by land and
building acquisition

* To monitor the land and building acquisition process at the project location.
* To monitor economic activities in the aréa surrounding the project location.

(2) Construction Phase
o * To monitor air quality and noise parameters

e . To monitor the drainage channels existing in the vicinity of the préjécl Loca.tion.
+ To monitor traffic volume at the main road and surcounding the project location.
+ To nionitor road conditions at the main road and sunoundmg the project iocatlon

-+ To consider expected social conflict. :

+ To monitor the priority of job opporluniﬁgé in the project area,
*+ To'monitor response from road users and the population surrovnding the project aclivity.

.. (3) Operation and Maintenance Phase
*+ To monilor ait quality and noise level
+ To monitor development and economic aclwnly in the. pro_;ect arca
4 To momlor conditions and flow of trafﬁc on main access roads

+ To pay altenuon to lhe response from road users and the populanon surroundmg the prolecl
“ location,

15.7 Envnonmental Conﬂdemllons

As a result of the enwronmenlat impact analys;s study, significant ncgauve lmpacls resememem al pre-
construction phase, impacl on existing road. facilities at the construclion phase and deledioration of
ambient air quality and noise-in the Operauon and maintenance phase have been pomted out. The-
fol[owmg rccommendauons are made for the lmplememauon stage of the project. '

() Smoolh mlplementat:on of land acquisition and relocation

Additional social interview surveys should be carried oul in order to obtain detaifed information on
the inhabitants. A similar projects near the proposed alignment in Ken_teran - Rangkhan steeet and
Banyi Urip Street in eastern Surabaya \:yhlch is a loaded project under the OECF and the World Bank,
has been suspended due to land acquisition problems. Thé compensation budget for the land -
acquisition was incompatible with the market land price. The results wilt-be used for delail
examination of the social impactin the project aréa in order to famhtaie smoo!h implementation of lhe
prOJecl The proponenl orgamzauons should be'paid carefut allemlon to lhlS matter, '

(2) Apphcauan of New !nsmuhonal Infrasiruclure Development Syslcm

Due to the difficulty of land acquisition, alternative institutional infrastructure development systems
such as Land Readjustment should be examined in consideralion of smooth implementation of the
project and equitable economic distribution by the project benefits.
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(3) Mitigation of Ambient Air and Noise Abatement During the Construction

The implementation program should included efforts to mitigate ambient air quatity and (o abate noise
from construction activities affecting the surrounding inhabitants, Haulage of heavy cquiprient and

- transportation of materials will have various ncgative impacis related to' air and noise. It is
recommended that careful mplemenlallon in consideration lo envnronmental conservation be
¢xamined.

4 Rep!anting along the Road

-~ Utilizing green planls which have the function of mitigation of air poliution through b:ologlcal and

* physical means, Green plants will affect not only acsthetic factors but also air poliution in that the

- plants absorb carbon dioxide. In addition, planting in groups with shrubs planlmg trees in hlenrchxcal

©mode as the distance from the roadside is highly effective in mitigating direcl emission flow from the
road to the counlry81de arcas. Thus this aspect should be examined in the detail design s(agc
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CHAPTER 16

PROJECT COST ESTIMATLE

16.1  General - |

The estimate of the project cost was based on the results of the preliminary enginccring design and
guantity take—off for each work item, a study on the construction method, and a study on operation
and maintenance of the project roads as described in the proceeding chapters.

The project cost discussed in this chapter corisists ‘of the following items (operation and
maintenance cost of the project roads is discussed separately in Chapter {4).

*

L)

*

Initial Investment Cost
-- Construction cost
'— Purchase cosl of mainlenance equipment
-- Land acquisition and compensalion cost
- Engincering cost
-~ Contingency
Additional Initia! Investment Cost
= Qverlay cost

- Operation and maintenance cost

The basic premises used in eslimating the project cost were as follows: -

i.

All'the construction works will be exccuted by contractor(s) to be employed by a private
investor or the government for development of the project roads.

. The unit price of cach cost component is detenmined based on the economic conditions

picvailing in 1996/1997.

. Tor the construction works, Indonesian laxes and dulies on import equipment and materials

(tax percentage -depending 6n type/kind of equipment and materials) wili be imposed.
Indonesian value added tax (10%) will be also imposed on the contractor.

Engineering cost is assumed to be’ 10% of the construction cost, consisting of 4% for
detailed design and 6% for construction supervision,

. Physical contingency is estimated to be 10% of the total of construction cosl, purchase cosl
- of maintenance equipment, and acquisition and compensation cosls, and engincering cost.

'The project cost was estimated as the finaricial cost and the economic cost. The econoniic project
- cost for economic analysis was estimated by deducting such transfer items as tax and duties from
_ the financial project cost. - ' :
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16.2_ Fsiim’ated_(;g nstruction Cost

The unit prices of construction works were determined based on current bid prices and adjusted as
required to obtain the moslt realistic prices. -

(1} Construction Cost (Initial Stage Construction)

The estimated construction costs (initial stage construction) for the project roads are shawn in
-Table 16.2.1. And bieakdown of cshmalcd construchon costs ar¢ shown in Append:x 16.1.

l) Route-1: Toll Road

It is noted lhal non loll road seclions which are between Lamong fiver bndge and Benowo

toll gate (4.8 km length), and between. Torosobo tofl gate and Torosobo interchange (0.54 -

km length) will be consuucted by ’l‘oli Road investor,

" The estimated construction cost (mmal stage constmcllon) is Rp. 545,557 million. In the '

- grand total of the construction cost, bridge/viaduct/piled stab construction takes up the

" largest part, 65.8% of the grand total. The remaining 34.2% is taken up by earthwork (2.0%),

drainage work (1.2%), pavement work (3.7%), miscellancous work (0.2%) and general

" items including mobilization “and protection "of traffic, strengthening /. widening /

~'maintenance of hauling roads (11 6%) Table 1621 Construchon Cost (Inmal Stage
Conslruction). '

2) Route-] : Ar!erial Roa'd'

'lhc csumaled construction cosl (mmal stage consimcﬂon) is Rp 158,297 million. In the

~grand total of the construction cost, bridge/viaduct/piled slab construction takes up the
largest part, 55.4% of the prand total, The remaining 44.6% is taken up by earthwork (2.8%),
drainage work (4.6%), pavement work (9. 4%), misceltaneous work (6. B8%) and general
items including mobilization and protection of {rafﬁc, strengthemng / w:demng /
mamtenancc of haulmg f0ads (11 9%). :

3) Routc—z Arterial Road .

The esumaled constuction cost (mmal stage conslrucuon) is Rp. 130,873 million. In the
grand total of the construction cost, bridge/pited slab consiniction takes up the largest part,
34.5% of the grand total. The remaining 65.5% is faken up by earthwork (4.5%), drainage -
work (6.2%), pavement work (12.9%), miscellancous work (20. 9%) and general items
inctuding mobilization and protection of tra[hc, suengthemng / Widemng {/ maintenance of
hauling roads (ll 9%). :

4} Route—“’, Ajtcnal Road

The cshmated construction ‘cost (mmal stage oonslmchon) is Rp ?3 476 m;lhon In"the .
grand {olal of the construction cost; bridge construction takes up, 18.2% of the grand total,
- The remaining 81 8% is taken up by earthwork (6. 2%), drainage work (12.0%), pavement
work (19.6%), miscellancous work (24.6%) and general items including mobilization and
protection of traffic, strengthening / widening / maintenance of hauling roads (10.3%).
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.5} Route-4 : Arterial Road

The estimated construction cost (initial stage constiuction) is Rp. 138,550 million: In the
grand total of the construclion cost, bridge construction takes up the largest part, 24.4% of
the grand total. The remaining 75.6% is taken up by ecarthwork (5.2%), drainage work

- {9.5%), pavement work {24.5%), miscellaneous work {16.6%) and general items including
mobilization and protection of traffic, strengthemng / widening / maintenance of hauling
roads (10.7%).

6) Route-5 ; Arteriat Road

The estimated construction cost (initial slage conslruclion) is Rp 136 021 million. In the

+ + grand total of the construction cost, bridge construction takes up lhe largest part, 30 1% of

the grand total, The remaining 69.9% is taken up by earthwork (9 4%), dramagc work-

- (7.4%), pavement work (16.3%), miscetlaneous work (25.7%) and general items including

¢ " mobilization and protection of traffic, strengthening / widening / maintenance of hauling
-roads (12.3%). :
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(2) Pavement Overlay Cost

The project roads will require pavement overlay as periodic maintenance. It is assumed that -
overlays will be executed at 10 years intervals. The costs were estimated for the purpose of
economic and financial project evaluations. The éstimated construction cost is shown in Table
16.6.2 as an additional investment cost.

. 16.3 . Purchase Cost ol‘ Maintenance Equmenl and M'\mtenance!ODcralmn Office for Toll
- Road -

* The maintenance works will be pecformed mostly by contractors undér the supervision of the
© maintenance apency, therefore, it is estimated that the maintenance office will be equipped only

with limited types of maintenance equipment. The purchase cost of such maintenance equipment '

and maintenancefoperation office cost were estimated with refcrence to the Surabaya-Gempol Foll
Road. The estimated cost is shown in Table 16.3.1.
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“Table 16.3.1 Purchase Cost of Maintenance Equipment and Maintenance and Operation Office

DESCRIPTION Unit [Quantity Unit Cost (Rp.) Amount (Rp. x 1,000)
o _ Unit Frice Tax/Duty Total Tax/Duty
- IMaintenance Equipment Included Included
I Dump Truck, 6-ton each] 1 62,600,000 96,668,000 67,600 96,668
2 Flat Bed Truck, 6-ton cach 1 42,000,000 60,060,000 42,0000 60,060
3 Tank Truck, 2,000 h. each 2 103,380,000 147,833,400 206,760 295,667
4 - Tank Track, 1,000 0, each 1 60,000,000 85,800,000 60,000] ' 835,800
S - Lift Car, 2-ton each| 1 | 177,200,000] 253,396,000 ;77,200.- 253,396
6 . Samper each| 1 92,800,000 132,704,000| 92,800| ' 132,704
7 Vibrating Plate Compactor cach 1 . 96,800,000] : 138,424,000 96,800 - 133,424
8  Generator, 175KVA each| 1 ° | 20000000 . 28600000 20,000] - 28,600|
9 . Paving Breaker each| 1. £ 2,100,000[ ' 3,003,000 2,100 3,003
10 - Conerete Cutter, 22* each 1 ©24,200,000] - 34,606,000 24,2001 34,606
11" Concreie Cutier, 60 ¢m each| ~ 1 b 1330000 © 1,901,900 1,330 1,902
12 Lawn Mower, 11 ph each 2 - 19,060,000{ 12,955,800 18,120} : 25912
13  Lawn Mower, 3.5 ph each 2 $2,940,0000 4,204,200 5,880 - 8,408
14 : Retary Cutter each 2 + 3,340,000 4,776,200 6,680 9,552
15 : Air Compressor, 57 8/D cach 3. - 11,440,000 16,359,200 . 34,320|  © 49,078
16 Air Grease Gon | each 1 - 92,200 131,846 92 132
17 - Crane, 2.5 ton _ each] 1 © 30,000,000 42,900,000 30,000t 42,900
18 Batlery Charger, 8 A “leach | 1 630,000 900,900 L 630 )]
19 Ballery Tester, 100 A cach | = 1. 1, 130000 1,615,900 " L1130 1,616
20 Cuiting Machine Set, 300 mm each i I 056,000 1,510,080 1,056 1,510
21 Eleciric Drill Set each i 264,000 377,520 264 378
22 ElectricSaw cach 1 506,000 723,580 506 724
23 Jack Hammer Set - each | 1 700,000 1,001,000 700} 1,001
24 Gas Welding Machine Sct ¢ach i - 280,000 400,400 280 400
25 LP.GGas, 50 kg each| 1 © 380,000 543,400 . 380 543
26 Oxygen Gas, 50kg each . 632,000 903,760 S 632 904
27 Tile Cutter, 100 mm each | . - 1 " 336,000 " 480,480] - - 336 40|
28 Tool Kit cach| 85 617,600 883,168] ' 52,498] 75089
29 Generalor, 1.5 kva cach | 2,700,000 - 3,861,000 2,700 3,561
30 Porable Geaerator, 2 kva each 1 ©3,800,000] 5,434,000 3,800 5434
31 Tractor, 34 ph each| 3 -71,580,000) | 102,359,400] © 214,740{ . 307,078
32 Water Pump, 15 ph cach| 2 820,000 . 1,172,600] 1,640] . 2,345
Sub-Toral - 1,167,172] 1,669,056
Maintenance/Qperation Office LS 1 1,232,828] 1,356,111]
Total 2,400,000 3,025,167] -

164__Land Ac

1isition an

wpensation Co Cost

lLand acqmsmon and compensallon cost was_ estimated based on- lhc arca of required land
acquisition ¢stimated in the preliminary engmeermg design and the unit pnce. of land acquisition
and compensation obtained from the office of BAPPEDA of the refated regencies (Kotamadya
Susabaya, Kahupalen Gresik and Kabupaten Srdoar;o) for each land category. No tax component is
included in these unit costs. The estimated land acquisition and compensauon coslt is°shown in
Table 16.4.1. And breakdown of land acquwilmn and compensation costs are shown m Appendnx
16.2. : - -

166



ARSDS-GKS: FINAL REPORT

008'TZE

005 50T

096'8LS [SLO'SOLBY {086 61T L

00606 7.¢ | 510 680 ¥ [0SL 790 LY O0E LoV TE [0ST 790 L (529 095 LC 0ST09L D€ 1528 Lov J005 S122T IVLOL)
o 08v'8ISL 10 ... . .. |UO8BTL |0 SLEOrS O com,.nm: 0 S isLleTl o, - 096'20T 10 . 10SEEYY ."o._...wcvaom“
0ST0ES $96'8S Q0 - 0 (008'YYT 00Y'0Z - 0 - 0 Q ! ¢ . 000791 00T°9T  [0§9¢TT Sl A BIIY 1§9104 |
008'v 106 £39°C11 {0 0 0 0 0 0 000'TEE'T | QOYLE 10 0 |008TTO9  [S8TSL B plogd Ysiq
cov'SLe'Y  ISET'98 0 0 0] 0 0 0 o o . |oo0'zesT 1008'9¢ - lLov'eTR's [5Seisy BAIY ULy g
STYCCL'CL |0TO9EY |STOUTBL'C |00S°0ST |000G8ET |00R0LL |0 (! 006'cLt’e |00Lfor to - 0 D0E0SH'S 0TS Y T 23&
SBCLITOL | 5S8°9LE'T [00SHSE'T] |006TEE | 005°969°L | 000961 STI'CSE'T |0ST'RI owm.vwm.mﬂ o.wo..vﬁ.., 005" 1L0'TL {00800T {£15°265'0T 55649 BIIY Pitg 200
STITIF0OT 1056°STT SLR'GOR'TT 1SLS'TL [0SL'666. 0sy'e .oow.mww.w §T6'0C  [0000TL'T. 1000 LT 10 .. . 0 {0 0 TN {eLsnpU]
0OT'86¥°9L [GLI'68Y [OST'LIS'ST [STE'BOL |0ST'LSH'ST [STE'06  {0STI99°0T (055705 1000%0LETL {00¥'89 - [000'S0L'S {00T0S (OSELRI'YL [0L1'0TT eay Jwsnoy
0SL8608T 1SLi%8 0 [+ 00001 |005°6E - 1OSL'C9Q0°6 |SL9'CE 10 07 [000SZE'T j000°LL 0 - Q- LY [PIDIUINOD)
000TXaY | (W) | 0001Xad.| (W) [ 000X | (CW) |0004Xqd | (W) |0001Xqd | (C®) 000 1%xad | (W) | 000 1xdy | (¢ .
- JUROUY w1y | unowy oIy 1 unowy vy | unouny roly | ounowy | wAany | wnoany | wary’ | junourny ey : :
WY OB01 =1 W9 =1 WHoLZ =1 | WH{8 =1 Wgel =1 WHSST =1 WX F0L =1 uondussogqy
PEQY TTLRLY . PEOY [RULY T PROY [RULNUY peoyl [eleny peOyY RUNIY " proy [loL
TVIOL g —omoy b~ N0y £ —anoy . T =3moy 1 -an0y T = 2mnoy

3500 pue A3iuend) uopesnadwoy) paw vonsmboy puRY 1491 Qe

16-7



ARSDS-GKS ; FINAL REPORT |

16.5  Operation and Maintetance Cost

‘The annual operation and mainterance costs of the Toll Road in 1996/1997 price are estimated al
Rp. 4,642 mil., based on data from the administrative office of the Surabaya-Gempo! Toll Road.

The annval maintenance cost of the Arterial Road in 1996/ 1997 price is estimated at Rp. 22.6 mil.
per km. : :

166 Eslimated Project Cost and Source of Finance

(N lnmal lnves1menl Cost and Addmonal Investment Cost

"The eshmated mmal investaient costs for the Project Roads are summanzed in Table 16.6.1
wlule ihe estimated additional investment costs are snmmarized in Table 16.6.2.

%) Yearly Cash }«Iow of the Project Cosl

A yeasly cash flow of the Project Roads cost has been prepared as shown in Table 1663 to
“Table 16.6.8, assuming the following mp]emcntahon schedule of the initial slage developmenl
Detailed Design © 1 year
Land Acquisilion 2 years -
- Construction 3 years

(”4) S()urce of Fmance '

Pro;ect toans from inlernational !endmg agencies may be 1nev1lable such as from the Overseas -
Economic Cooperation Fund of Japan (OECF), the World Bank (IBRD) and the Asian

Devclopment Bapk (ADB) as official dcvelopmenl alds (ODA) The terms and oondmons of -

loans are as follows:
~ OECF Loan

‘Yhe loan proceeds shall be appmpnated 3ccordmg to whlchever case is smaller 1) or it).

1. 85% of total construction cosis including land acqmsmon and properly compensauon
cost, and administration costs.

2. 106% of direct construction costs excludmg fand acquisition and properly compcnsauon
cost, and including administration cost,

- IBRD/ADB Loan

T hc loan procceds sha]l cover only lhe foreign currency ‘portion. The local currency poruon _
~ is usually 1ppmpnated by a loan from the prort lmpon Bank of }apan

16-8
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Table 16.6.3 Yoarly Cash Flow of the Project Cost for Route-1 : Toll Road

Roulg-- 1 n Initial Envestment - Overlay
Toll Road st vear f2nd year| 3rd year| 4th year | Suh. year] 6ih.year | Total  |161h. year _2§_ﬂ_\._3‘_e_e_ri
Financizl Cost : . )
Construction Cost o 181,852] 181,852] 181,852] 545557 8,143 8,143
Land Acquisition and Compeasation 24,153 24,153 48,305
Purchase of Maintenance Equlpmcm . ' 3,025 3,025
Engincering 15,367 . 12,730 12,730 12,730 53,556 814 814
Sub - Tolat 16,367 1A53] 24,153 1945821 1945821 197,607] 651,443 - 8958 8958
Contingency : 1,631 2415) . 2415 19458 19,458 §9,761 65,144 896 896
| Teta - e 1800 26 s8] 26.568) . 214.090)  214.040] 2173681 716587 2854 985
Feonomic Cost ) : o
Constroction Cost 165,320 165,320J 165,320f 495,961 7,403 7,403
Land Acquisition asd Compensation 24,153] 24,153 : 48,308
Purchase of Maintenance qupmeﬁl : . 2,400 2,40]i
Eogincering 14,87% . _ ' 11,572 - 1,502 0 11,572 49,596 740 0
Sub - Total 14,879 24,153 24,153 0 176,593 176,893] 179,292 596,262 8,143 8,143
Contingency 1.488] @ 2415 p15] 17689 176891 19,M9| 59626 . Bi4 814
Total - 163671 "26568] 263631 - 194.5821 194.582) 1972240  GS3.RRE 8,957 8,957
Table 16.6.4 Yearly Cash Flow of the Project Cost for Route-1 : Arterial Road
Route - 1 Initial Investment COrvetlay
Arterial Road istyear | 2nd year| 31d. year| 4ah yedr | Stb.year| Gih jear| Totsl 16 th. year] 25 th. year
Financial Cost ‘ : : 1 ' ' .
Construction Cost : 52,766 52,766 52,765] - 158,297 6,378] - 5,378
Land Acquisition and Compensation 11,3581 11,358 : C276
Purchase of Maiolenzance Equipment : ' : v L10p 1,120 |
Engincering 4,749 1694 3,694 3,694] . 15530 638 638
Sub - Total 4749] M358} mas8| 56,459]  56,459) 0 57,579 197983 | 7016 7016
Confingency a5 1,136 1,136 5,615 sea6] o sass| weme| 702 7]
Totzl 3,224 12,494 13,494 62,105 62,105 63,337 27,759 7,718 7,718
Economic Cost : i : .
Construction Cost - 47,969 47969 - 47,969 143,907 57981 5,78
1268 Acquisition @nd Compensation 11,3580 - 11,358 . C22,716
Purchase of Mzinlenaice Equipment : 783 - 83
Erigintering 4.1 L 3,358 3,358 3,358] . 14.3%1 580 580
Suby = Total 4,317 11,358] - 11,338 51,327 51,327 52,1101 183,797 6378 6,378]
Contingency 432 1,136 1,136 5,133 5,133 S3201] (18380 638 638
| Total 47490 12494f  12494]  sede0) - se460] 57321 199976] . 7016] 1016
~Table 16.6.5 Yearly Cash Flow of the Project Cost for Ron!e 2
Route - 2 : Imnai Investment : Oheilay
Arterial Road 151 year | 2nd. year] 3rd year | 4th. year | § th.yéat 6th year | Total |16k year) 26 th yeas
Financlal Cost : :
Construction Cost 43,624 43,624 43,524 130873 4,582 4,582
Land Acquisiticn and Compensation 17,380] 17,330 - : B 34,760
Purchase of Maintenance Equspment ) 7 797 R
Engineering . 3,926 3,053 3,054 3,053 33,087 458 458
Sub - Total - 3,926 17,356 17,380 46,678 46,678 47475] 179517] . S040f 5040
Contingeacy 393 1,733 1,738 4668F - 4,658 4,747 17952 @ 504 © 5
Total 4,318 19,118 12,18 51346|  51,346] 522221 197,469 5,541 5,544
Feonomie Cosl - : N : .
Construction Cost 39.653] “39.638] . 39638] N18975] . 4,166 4,166
tand Acqumuon ard Con*pcneahc-n 17,330 17,380 - 33,760 )
Puschasé of Maintenance Eqeipment ' 2 . ) hLY] Y .
Engineering 3,469 - Nk R N L] 2976 n 598 417 417
Sab - Total 35691 17,330 17,380 42,431 42,434] - 42991] 166,190 4 S82 4,582
Contingéncy ssa| 0 onmss . oamas) o aaadl boa2a3] 4299|1868 o 4S8 453
Total agel  wens| roms|  ise73) 4s578] - 47351 182805 5040) SO0
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Table 16.6.6 Yearly Cash Flow of the Praject Cost for Route-3

Total

16-11

Route -3 " Initial lavestment " Ovailay
Arterial Road 1styear | 2nd. year] 3rd year| dth.year| Sch. year| 64h. year | Total |16 th. year] 26 th. year
Financial Cost C ‘ ) ‘ :
Consteuction Cost 7828 1825 TEII] 13476 1,09¢ £ 090
Land Acquisition 2nd ('ompemanoa 13,781] 13,731 : 22,561
" |Purchase of Maintenance Equipmeént . . a - 441 :
Engineering 0 543 518 548 2,348 109 108
| 5ub - Tott C ] 13,781 13,781 8373 §313 . B8IS| 3826 1,159 L199
Contingency Y 1378 1378 837 837 . 881 5383 120 120
" | Total 75 §5,159) 15,159 9210 9,210 9,696 59,119 1,319 1,319
Economic Cosi o S ' . c
Consdruction Cost - : : 7114 AL L4 21,342 991 91
Land Acquisition and Compensation ; S 13 1381 : s 21,561 :
Purchase of Maintenance Eqmpmcnl i ’ ! ! : 09 © 309 :
Engintering Sl 498] . . 498 4981 - 2,134 99 99
Sub - Total s - 13at] | zer2|c owen2] - ozenm| o s1346f 10| 1090
A Contingency - el oc1amp 3w 761 761 7.2 Tsa3s 103 109
Total caoa] 150591 1s4s5e] o sama] g 8.713] © 56450 199l 71,199
Table 16.6.7 Yeally Cash Fiow of the Project Cost for lete 4
- -
Route - 4 . Initiat favestment Overlay
Arlerial Road 1st.year | 2nd. year| 31d. year| 4ah. year | 5th.year] 6th. year | Total |16 th. year |26 th. year
Finaneial Cost g : : . .
Construction Cost 4683 46183 46.183) ‘133550]  1,398) 11,398
Land Acquisition and Compcnqauon 17,249} 17,249 : : 34,497 e
Purchase of Maintenance Equipment T | 1,486 1,455
Engincering ' 4,157 3,233 © 3,233 3,233] " 13855 1,140 1,140
Sub - Total 41571 12,249 17249]  s94t6]  4p416]  s0902] 188,388 12,538 12,538
Contingémy 416 1,725 ~ 1,725 4942 4942 500 18,839 1,254 1,254
Total ast a1g9m3] is9m3|  s43ss|  ssass| Sseor| 207227 13aerf 13792
Economlc Cost 1 :
Construction Cost : - - 41,955 41,9838 41,935] . 125,955 10,361 10,361
Land Acquisition end Compemahon " 17,249 17249 - : ] 34,497
Putchase of Malmcnance Equipment : . . : 1,03% 1,039
Engineering 3779 2,939 2,939 2.93% 12,596 1,036 1,036
Sub - Total 3,779 17,24% 12,245 4194 44.924] 45,963 174087 11,397 §1,398
Contingency T 1,725 1,723 4492 4,492 4,596 17,409 1,140 1,140
| Tetal : 4,157 18973 18,913 43,416 43416 50,5501 191,495 12,537 12,537
Tableé 16.6.8 Yearly Cash Flow of the Project Cost for Route-5
Route - 5 . " Initia] lavestment ‘Overlay
Arerial Road Lst year | 2nd year| 3ed.year | 4th. year | Sth. year| 6th. year| Total |16rh. yeas 16 1h. year
Financial Cosi : :
Constroction Cost 45,340 45,340 45340y 136,021 3,019 3,039
1and Acguisition and Compensation 23,532 23,51 41,064
Purchase of Maintenance I:,quapmcnl : 1,217 1,217
Engincering 4,081 3174 kAYLIE 3174 13,602 © 304 304
Sub - Tota) acsry 23632 aasar|  assief ansi4] 49731 197,904 3,342 3,342
Contingency 408 2353] 2,353 4,851 4,851 4,973 19,790 33 134
Tota} . a459] . 2s8ss]  2saks| s3zss]l  sazss]l  sa704] 0 217804 3,677 1677
Econemic Cost . C '
Construction Cost - o CAvae) 41,219 49| 123636 2,762 2,762
Land Acquisition and Compensation 1,532 23,532 X 47,064
Purchase of Maintenance Equipmeat . : 851] = 851 . i .
Engineering 3010 _ 2,883 . 2885 2885] - 12,366 276 2761
Sub-Total . - 3710) 0 23,533 - 23532] 44104 44,104 44955) 183,935 3,039 3039
Contingency i 2,353 2,353 4410 - 4,410 4,495 18,394 304 304
4,081 25 885 23885 43514 43,514 49,4504 202,330 3,342
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CHAPTER 17

PROJECT ECONOMIC ANALYSIS

17.1 . Economic An_aljisﬁ ‘

The main purposc of the economic project analysis is to show the effect of the “Arterial Road
System Development in GERBANG KERTOSUSILA Region” from the nation’s economic well-
being viewpoint and to estimate the expected economic internal rate of return on the resources
invested. The evaluation is an assessment of the cconomic viability of the following five selecled
arterial roads as pnonly routes (objectives of the feasibility study) out of the proposed roules in
the master plan

1. Route-1 (combination of arlerial road and toll road)
Route-2

Route-3

Route-4

Route-5

hos W

The evaluation for the above five reutes will be made independently as individual projects in this
economic analysis. For the evaluation purpose, the net present value (NPV) and the benefit-cost
ratio (I3/C ratio) under certain discount rate, as well as the ccoromic internal rate of return (EIRR)
will be demonstrated,

17.2 _ Econoniic Benefits

17.2.1  General

Benefits are classified into two types, onc is the direct benefit and the other is the indirect benefit
or intangihle benefil.

(1) Direct Benefits

“The direct benefits which ‘would be realized from implementation of the Project are defined as
the saving in lravel costs, composed of vehicle, operating cost and Vehicle time cost, when
- comparing the “With” and “Without” project conditions.

“The benefit of vehicle opérating cost is estimated as the difference of vehicle operating cost
between the “Wilh Project Case” and “Without Project Case”. The vehicle operating cost is
derived from the computed daily vehxcle-hlometers for each operalmg speed and the unit
vehicle operating cost for each specd by vehicle lypc
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The benefit of vehicle time cost is estimated as the difference of vehicle time cost between the
“With Project Case™ and “Wilhout Project Case”, The vehicle time cost is derived from the
- computed daily vehicle- hourﬂ for each operating speed and the unit vehicle time cost for each

- vehicle typc

The promotion of traffic safely and the savings in accident costs are not counted as benefits in
this case,

As mentioned above, the savmgs are calcu1ated as the savmgs of the whole neiwork 10 examing
the el‘fecl of the projects.

' lhe d:rect benefits are: .
1. - Vehicle operatmg cost savmg in the whoTe nelwork, and
2 Vehlcle time cost saving in the whole network.

‘ =The calculations are made for Year 2008 and Year 2018.
2) Indirccl Benefils

]ndlrec! benef:ls \wuld be many poss:ble 1ntanglble bencf:ls of the project; e.g. addmonal
‘employment, mulupher effects, etc. o

: Addluonal employmem (]ob creal:on) can be expecied during the period of the construction

~ stage and the period of the operation stage especially for the toll road. The realization of the
road developmem will lead to not only betler and easier access between each arca (residential
area (o central business district, etc.), but it will also induce the so- -called development effect
such as the inducement of new and/or rencwal urban development along the corridor.
Especially for the east - west comdorz., such a development effect can be foreseen.

(3) ' Benefits to hc Treated

In this economic analysrs the above mcntloned duecl benefits, e.g. the vehlcle operalmg ¢ost
saving and the vehicle time cost saving are computed. :

17.22 - Computation of Economic Benefits

The quantified economic benefits in travel costs are defined as the savings in economic travel costs
when comparing the “with” and “without” project situations. Travel cosls are divided into vehlcle
operating cost and time cost, :

The “wilh” project situation means the “with” project traffic assigiment in vehicle- kilometers and
the vehicle-hours on vehicles’ route between origin and deslination, including the proposed road, :
The “without” project condllton is Ihe traffic asmgnmem on vehicles’ travel routes “without” the *
proposed road. : -

.l‘he total daily economic vehicle operating costs, in both the “with” and “withaut” conditions, are

calculated by taking the daily vehicle-kilometers of the traffic assignment computed under Q-V

. conditions of toad links and multiplying thems by the respective unit vehicle operaling costs by
- speed. These daily costs are then converted to total annual costs by multiplying by 300 days.

The cconomic benefit in operating costs is then taken as the saving in opeféling costs when
- comparing the total “with” and “withoul” project vehicle operating costs.
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A simitar method is followed in ¢stimating the economic benefils in time costs where the total
vehicle-hours are applied directly to the time cosls per hour in the “with” and “without™ project
conditions. After converting from tolal daily time costs to yearly hme costs the Costs are nclted out
to arrive at the savings in tinie costs.

{1) Unit Vehicle Operating Cost (VOC)
- 1) General

The estimation of vehlcle operating cost is based on the method in prévious similar studies
an atlerial/toll toad projects in lndoncsna All cost componeits (i.c. unit prices of vehicle,

“tire, fuel, oit and etc.) were up- dalcd accordmg to the latest mformat:on collected in
Suraba)'a city for thls study. :

. 2) ReprcSén{alive Vehicles

‘Since a major factor of vehicle operating cost is the cost and the l)'fpc‘of vehicles, il is
-necessary to establish rcprcsentauve vehicles for the vehicle- categones of the traffic
assngnment

" .The vehicle calegorics are assumed to be a) private passenger car, b) truck ¢) public mini

- _bus d) public large bus, and e) motorcycle. Considering the traffic charactéristics of many
motorcycle users in Surabaya City, the motorcyclc is treated as one of the vehicle category
in this analysns Based on the classification in the traffic count survey conducicd by the
Study ‘Teami, the above- mentioned five vehicle categoncs are_assumed to fespectively
consist of the following vehnc!c types: '

Private pasScngcr car i Sedan, Minibus (private) and Van {private)

~ Truck _ : Pick-p, Small/Mcdium truck and Lacge truck
* Publicminibus ~ : Minibus (public)
" Public lafgebus @ Large bus (public)

Motorcycle "' Motorcycle

~ The representative vehicles for each catégory are discussed below and their specifications
* are summarized in Table 17.2.1.

a) Private Passenger Car

Recent salés data of passenger car by model/niaker in the area of Surabaya city arc not
available. According to interviews with some car dealers in Sutabaya, the popular model of
 sedan in the area of Surabaya is judged to be the Toyota Corolla 1600.

In Surabaya, maiiyjsp-éalled recreational lype vehicles such as private minibus (Kijang 1ype)

“and van are commonly used as sedan substitutes. After interviewing car dealers and

- obsérvations on the road, the Toyota Kijang Minibus was selected as the representalive

| private minibus, and the Mitsubishi Colt 1300 Van was sclcctcd as the represcn!alwe
private van. :
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Recently, in the sedan car market in Indonesia there can be seen some new trends, Several
¢conomical-priced oriented passenger cars of sedan type have emerged in the markel,
represented by such as the Tinor $515. Al present, so far, the actual sales activity in the
sedan type car market is still not evident, and the future market trend is reported to be fluid.’
However, it seems that as a result of the emergence of several such economical-priced cars,
the price level as a whole in the car market, not only of sedan cars but also of all passenger
cars, will be influenced in the future

b} Truck

Many models of pick-up are used for Hght-weight cargo Iraulsporlalibn in Su;rab:iya city.
‘Based on observations on the road the Toyota Kijang Pick-up was sclecled as, the
represenlatwe pxck up.

‘The Mitsubishi Cclt FE114 and the Mllsubsshl Fuso FMSl?H were selected as the'
-tepresentative vehicles of the smalt and medium teuck, respec!wcly. The Mitsubishi Fuso
FNS517 was selected as the tepresentative vehicle of the large truck with mote than 3-axles, -

In the traffic count survey conducted by the Study Team in April 1996, the type of small and
medium trucks wete counted together, therefore the share ratio of both types of truck is
unknown. Consequently; for the estimation of nit vehicle operating cost, a combined
vehicle type of small truck and medium truck is assumed as a smalYnicdivm teuck, and an
average value of unit price of these two trucks was applied for the cost calculation.

c) Public Mini Bus

Many models of minibiis type vehicle are used for public passenger lransporiation services
~ especially in the rather narrow roads in Surabaya city. According to observations in some
.~ city bus terminals, both the Toyota anng Minibus (public bus mode) and the Suzuki Carry
* 1300 (public bus mode} are selected as the representative vehicles of the public mini bus.
- For the estimation of unit vehicle operating cost, an average value of vnit price of lhese two
. vehlctes was applied for the cost calculation.

) Public Large Bus

Lérge size of bus is used for publié passcnges transporlation services on the arterial roads in
Surabaya ¢ity. The Mercedes Bem OH 1581 was selected as the representative vehicles of
lhc pubhc large bus.

: 'e) Motorcycle
* In Surabaya city lher.e_ are many mbdels of mdlor(i)’clés with a variety of enginé sizes mainly
- froni 80¢cc class to 125cc class from makers such as Honda, Yamaha, Suzuki, etc. Afler

. interviewing molorcycle dealers and observations on the road, the Honda Astrea lmpr»ssa
C100 was selected as the (eprescntalwe motorcyclc

" 3} Unit Pncc of Operallng Cosl Components ’

The financial and economic unit priccs of the major cost components were up-dated with
1997 prices collected in Surabaya for the sludy The details are d:scussed below aud
summarized in Table 17.2.2. ~
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a) Vehicles

The current 1997 market prices for vehicles were obtained through an interview survey with
the major car dealers in Surabaya. Taxes related to vehicles are import duty, luxury goods
sales tax, value added tax and the registration fee. The tax ratio of vehicles for estimating
the economic price of vehicles is discussed below and summarized in Table 17.2.3,

In Indonesia, recently the tax system of import duly has been largely changed. Due (o the

recent trend of free trade policy (dercgulation for import trade) in Indonesia, the ratio of

~ import duty related to vehicles has been reduced. Before December 1993 the import duty

alio of sedan’ vehicles was 100% regardless of the ratio of domestic products in CKD

{complete knock-down). However, at present the import duty ratio of sedan vehicles ranges

- from 65% 1o 0% in accordance with the degeee of the ratio of domestic producls in CKD.

Accordmg to information from car dealcrs, the lmport duly ratio of sedans is estimated to be
50% and lhe impor: duty satio of commercnal vehicles is esuma!cd to be 0%.

. The rahos of quury goods sales tax are eslimated to be 35%, 25% and 0% for sedans, -
commercial - vehicles (van/minibus) and commercial - vehicles - (pick-up/truck/bus)
' :especuvely, according to information obiamed by interview from some car dealers
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Table 17.2.2 Unit Price of Vehicle Operaling Cosi Component (Constant 1997 Prices) |

(Unit: Rp.)
PRICE OF YEHICLES - Financial Economic
Price " Price
Sedan -1 Toyota Corolla 1600 72,450,000 37,674,000
© Minibus (anate) "1 Toyota Kijang Minibus (8§X) ©. 39,700,000 © 27,393,000
'Van -+ Mitsubishi Colt 1.300 42,000,000 28,980,000
Pick-up , : Toyota Kijang Pick-up ((»asolme) 27,450,000 - 22,784,000
Small Truck 1 Mitsubishi Colt FE114 44,000,000 36,520,600
Medium Truck : Mitsubishi Fuso FMS1I7TH " 84,700,000 - 70,301,000
Large Truck 1 Mitsubishi Fuso FN517. - 108,350,000° 89,931,000
Minibus (Pubtic) '+ Toyota Kijang Minibus (§X) - 131,300,000 21,597,000
Minibus (Public) - : - Svauki Carry 1300 : 23,350,000 ¢ - 16,112,000
Large Bus (Public) © : Mercedes Benz OH1581 157,500,000 . 130,725,000
Motorcycle : Hooda Astrea Impressa C100 4,600,000 3,677,000
Source : Financial Price : Interview from Car Dealers in Surabaya City.
Fconomic Price : Bstimated by Study Team. * . _
. . . _ {Unit: Rp.)
PRlCE OF ONE SET OF TYRE/TUBE Financial . Economiic
. _ : S © Price . Price
Sedan : : Toyota Corolla 1600 . 128,500 - 116,818
Minibus {anate) : Toyota Kijang Minibus (SSX) © 100,000 90,909
Van : Mitsubishi Colt 1300 - 109,000 99,091
Pick-up "t Toyota Kijang Pick-up (Gasoline) - .- 94,500 85,909
Small Truck "¢ Mitsubiski Colt FE{14 _ 165,000 150,000
- Medium Truck : Mitsubishi FusoFMSITH -+ -~ 370,000 336,364
- Large Truck : Mitsubishi Fuso FN517 - : © 370,000 336,364
. Minibus (Public) .- ¢ Toyola Kijarig Minibus (SX) 94,500 85,909
" Minibus (Public) : " Suzuki Carry 1300 : - 19,000 71,818
Large Bus : Mercedes Benz OH1581 ' : 497,500 452,273
Motoreycle i Honda Astrea Impressa CLO0 (for 2 Wheels) . - 33,000 30,000
- Sousce : Financial Price : Interview from Tyre Shop in Surabaya City.
' Economlc Price ! Fs!umated by Sludy Téam.
! ) {Unil: Rp.)
PRICE OF FUE!JFl\GlNL Ol (PFR LITFR} Financial Economic
Price Price
Gas_o]me‘ 700 636
Diesel uel 380 345
* Engine Gil for Sedan 9,000 8,182
Engine Qil for Gasoline M:mbuslPu:k-up 8,000 7,213
Engine Qil for Diesel Minibus 5,000 4,545
Engine il for Diesel Truck/Bus _ - 5,000 4,545
Source Financial Price : Interview from Gasoline Station in Surabaya Cuy
Economic Price : Eshmaled by Study Team.
_ : . : (Unit: Rp.)
WA(:F RATES (PER HOUR) - Financial " Bronomic
Price . Price -
Mechan_lcs P 11747 1,174
Bus Driver 1,607 1,607
Truck Driver - 1,666 1,666
Bus Conductor 866 866
Truck Assistant 713 i3

Source : Estimated based on Stausncal Data.
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A Table 17.2.3 Estimated Tax Coniponent of Markel Sales Price of Vehicles

<1> Taxes on Sedan

o . Costs Taxes
(1) CIF Price of CKD Parts 1.0000 A
(2) Import Duty _ (1) x 50% 0.5000 A 0.5000 A
(3)  Assembly and Other Costs 0.7000 A
(4) PPnBM (D2 ORISR 0.7700 A 0.2700 A
- (5) PPN .. _ ' (@)X 10% 02200 A 02200 A
- (6)" Dealer/Distributor Price  Sum{(1)-(5)) 31900 A
() Dealer Commision - (6)x10% "0.3190 A
. (8)  Sales Price A6 35090 A
© (9) Registration Fee (8)x10% 03505 A 03509 A
. (10) Total Price B+ . 38599 A 1.8409 A
~ TaxRatio = 18409 -/ 38599 = 43%

<2> Taxes on Commercial Vehicles (Van/Minibus) .

o _ . ' Costs Taxes
(1Y CIf¥ Price of CKD Parts 1.0000 A o o
(2) - Import Duty : 00000 A 00000A
(3)  Assembly and Othei Costs . ) : 45000 A L
(4)  PPoBM ' ((M+2)+(3Nx25% 13750 A 13750 A
(5) FPPN. . o ADHHIOK0% - 05500 A 0.5500 A
(6) Dealer/Distributor Price Sum((1)-(5) . 74250 A

" (7y Dealer Commision CE10% 07425 A
© (8) Sales Price KT 81675 A _
(9) _ Registration Fee . (L 10% 08168 A 0.8168 A
(10} Total Price {8)4(9). 89843 A 27IRA
Tax Ratio = 27418 /89843 = 31%
<3> Taxes on Commerciat Vehieles (Fruck/Pick-up/Bus)
: : - Cosis Takes .
(1} CIF Price of CKD Parts )

(2) . Impor Duty _ 00000 A '0.0000 A

(3)  Assembly and Other Costs ' - 4.5000 A o

(4) PPaBM (HHH3NN0% 0.0000 A 8.0000 A

(5) PPN AN 3)x10% 05500 A 05500 A

(6) DealerfDistributor Price © Sum{{13-(5)) 5.0500 A -

(7) Deater Commision - (E)x10% . 0.6050 A

(8) Sales Price ONOR 66550 A

(9) . Registration Fee . (8)x10% 06655 A 06655 A
(10) Total Price - (8)HD) - 7.3205 A 1.2155 A

. Tax Ratio = 12155 / . 7.3205 - = A7%

Source: Estimated Based on Interview from Car Dealers in Surabaya City.
Note:  PPoBM = Pajak Penjualan Barang Mewal (Luxarious Goods Sales Tax)

PPN = Pajak Petambahan Nilai {Value Added Tax, VAT)
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As a result of the reduction of the above-mentioned tax portions, tax ratios on the market
price of vehicles on the road are estimated to be 48%, 31% and 17% for sedan, commercial
vehicles (van/minibus) and commercial vehicles {pick-up/truck/bus) respectively.

b) Tires

The market price of tires for the various vehicle types were up-dated to 1997 prices based on
information from some tire shops in Surabaya. The portion of valuc added tax is adjusted for
estimating the economic unit prices. ' ' o o

' c) Fuel
For this economic analysis, no fuel subsidy is assumed for lhe gasoline and dicsel fuels. The
portion of valug added tax is adjusted for estimating the economic unit prices. '
:d) Wage Rates -

For estimating the wage rates of transport workers, i.e. drivers, assistants, conduclors and
"mechanics, the statistical data of wages by kind of job by industrial sector {Upah Buruh
Menurut Jenis Pekerjaan) were used. By applying the eslimated annual average growth rate
of consumer price index in East Java (about 9% per annum), the 1997 wage rates were

" estimated. Considering the wage levels of transport workers, their wages are assumed riol 0 -
be ‘subject to any. income taxes. Therefore, the economic values are cstimated to be
equivalent to their market wage rates. S

‘e) Interest Costs -

A rate of 15% per annum was assumed. The interest costs in relation to speed were
calculated from the annval running speed.

f) Insurance Costs

" ‘The average insurance premiums from previous and other studies were reviewed and
incorporated into this analysis as below:

Private passenger car and pick-up 3.5% of vehicle price
Bus _ : 4.0% of vehicle price
Truck - ' . :6.0% of vehicle price

The averape insured vehicle rate was assumed to be $0%%, and instrance cosls were equated
* in consideralion of the annual running distance by speed.

g) Wage Costs i)f: Crew and Overhead Costs
B ‘The avcr'aée crew size by vehicle type was obtained fmm_'ﬁei'd‘su_wey: results, and their
~ wage costs were derived from their teaveling hours equated by average sunning speed. The
overhead costs of commercial vebicles were assumed to be 10% of the total of other cost
items. - ' - : -

| h) Cost Equation of Vehicle Operating Cosls

The various operaiing elements discussed above were individually expressed in terms of
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‘vehicle average running speed, in order that costs at different speeds on a level tangent road
 could be derived. The equations with speed variables uscd in this sludy are based on those
‘applied in previous siniilar studies in Indonesia,

Regarding “motorcycle”, the cost equation js not available in previous similar studies.
Consequently, the unit vehicle operating cost of motorcycle was obtained on the basis of
equalion of “sedan category” due to data limitation.

The equatians for vehicle operating costs are shown in the Appendix 17.1.
4) Unit Vehicle Opcrating Cost by Vehicle Type

, | Based on the cost components and lhe equalnons of vehicle opérating cost described above,

 unit vehicle operating costs by speed, by vehicle type in tesms of financial and economic

prices were calculated, Table 17.2.4 shows the unit vehicle operating costs in both fi nanc:a!
and economnc prices. :

The above unit price vehicle operanng costs were calculated for the nine representative
- vehicle types described earlier. The costs were then combined into five vehicle categories
based on lhe vehicle composmon rates shown in Table 17.2. 5.
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Table 17.2.4 Estimated 1997 Unit Vehicle Operating Costs

{1} 1997 Financial Vehlc]e Operating Costs (Rp/Km) |

Passenget Car Bus Pick-up - Truck Motoi-
: cycle
Speed  Sedan  Minibus © Van  Minibus  Large  Pick-up  Smalll  large :
(Km (Prvate) (Private) {(Public)  Bus © Medivm  Truck
- Mour) L . “Truck - _
10 S 179 1034 . 1040 | 687 1809 748 1082 1715 132
15 1353 784 . 782 'S53 1516 SR 857 13713 0 102
© 20 1115 650 . 646 478 1372 476 141 199 i85
25 964 563 - 559 428 1292 414 0 671 1095 . 74
L 30 . 857 . 502 - 498 393 146 . 370 625 1030 66 .
35 718 456 453 - 366 1222 336 595 089 . 60
40 717 20 418 347 213 3 515 954 ' 55
L 45 668 393 391 334 1216 291 - sz 0 951 . S
‘50 630 371 369 325 127 W5 856 947 - 49
§s - 598 - 354 352 21 1246 264 554 951 C 46
60 514 ‘341 - 338 321 12712 255 356 962 45
65 554 - 3 327, ‘325 ¢ 1303 250 s61 918 44
70 539 325 319 . 333 1340 247 ST0 1000 | 44
75 521 321 313 344 1381 246 © 581 1026 44
80 520 0 320 308 358 1427 248 595 - 1057 44
"85 515 322 - 306 . 376 (1478 - 251 611 ~ 1092 45
9 5t4 325 0306 0 396 1532 287 630 1130 47
95 - Sis 331 307 - 420 . 1590 . 264 651 1173 48
100 . - SE8 - 339 - 309 448 1652 274 673 1219 51
" {2) 1997 Econorislc Vehlele Operating Costs (Rp/Km)
- Passenger Car  Bus . Pickup Tk Motor-
. . : : : S cycle
Speed  Sedan  Minibus  Van - Minibus - Large  Pick-up Smalll - Lacge
(Km " (Private) (Private) (Publicy  Bus -+ Medium  Truck
{Hour] ' . - L Track C
ST 918 M1 U7 - 595 1566 629 953 1499 109
15 742 563 552 475 1307 483 - 751 1195 84
20 61S . 468 . 457 407 180 - 402 647 1o - 0
25 534 406 396 361 0 1109 350 585 . 950 . 6l
30 476 363 354 329 1068 313 544 §93 55
35 433 330 32 305 - 1047 285 517 857 50
40 400 - 305 298 287 1038 263 500 835 46
45 315 285 279 214 1040 246 488 824 43
50 - ..354 270 261 266 1050 233 483 821 40
- 5§ 339 258 253 262 . 1066 224 481 825 39
60 S327 250 244 261 1089 217 483 835 37
65 - 318 244 237 264 116 - 213 488 856 37
© 10 312 24t 2320270 148 - 211 495 869 37
500309 240 229 280 . 1185 21 506 . . 893 Y
- 80 308 ‘241 20 ¢ 292 1225 212 518 - 0 ex 37
&5 SO0 244 2 307 1269 216 533 953 38
90 313 248 228 325 1317 2 549 © 988 . 40
95 319 255 G230 346 1369 0 229 568 1026 41 -

100 326 263 0233 0 370 . uUn 238 588 1067 43
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‘Table 17.2.5 Vehicle Composition Rate

Vehicle Category Vehicle Type _Composition Rate (%)
Passenger Car Sedan {30%) - 20.5%
Minibus Private (70%) - 47.8%
(100%) 68.3%
Van : 31.7%
Truck Pick-up 61.9%
SmaliMedivm Truck 28.6%
: Large Truck 9.5%
~ [Mini Bus Public Mini Bus 100%
" |Large Bus Public Lasge Bus . 100%
Motorcycle Motorcycle 100%

Source: Bascd on traffic survey results at the several selected locations conducted
by the Study Team in April 1996. The share ratio beiween Sedan and -
Minibus Private is ba«ed on another field <uncy on the road.

As a result, the weighted average of Ihe it vehicle 0peratmg cosis by speed by vehicle

category in financial and economic prices were obtained as shown in Table 17.2.6.

(2) Unit Vehicle Time Cost

1) General

" The estimation meihod of unit veh;cle time cost of passengcr car, molorcycle and bus
(public mini bus and public large bus) for this study. is based on an income approach The
unit vehlcle time cost of teuck is estimaled based on the u..u. cost of commodmes and crews.

2} Time Value of Passenger Car

For passenger car an income approach to eslim‘ate caj owner’s lime faluc wés adopted,

In the traffic survey conducted by the Study: Team, an interview survey conccrnmg the
monlhly income of car owner (passenger cars and niotorcycte) was included. According to
the result of this interview survey, the weighled average monlhly houschold income of
passenger ¢ar owner was estimated to be approximately Rp. 1 ,750,003. Assuming the
monthly working hours to bc i70 hours the houschold i income per hour was estimated to be

" Rp. 10,270.

§7-12.
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Table 17.2.6 Estimated 1997 Composite Unit Vehicle Operating Costs

(1) 1997 Financial Vehicle Operating Costs (Rp/Km) _ :
Speed - Private Mini Large Truck Molorcycle

"(Km - Passenger " Bus Hus
{Hour) Car : .
10 1,193 687 1,809 _ 935 o132
15 900 553 1,516 130 102
R S 744 478 3712 . 620 .85
S8 644 428 22 882
30 . 574 393 T1,246 L5060 66
35 52 366 1> N Y ¢
40 | 480 7 ¥ AR ] & U449 ‘55
45 R L 334 1,216 C 431 - - 51
LS50 423 325 oL 419 L 49
"5 403 C321 0 L46  di2 46
60 388 7. S . 408 45
65 35 325 L3030 408 L4
0 C 367 333 1 1,340 : 411 - . 44
s . 361 344 1,381 - 4i6 CA4
180 357, . 358 SENEE I R v 21 M
.85 356 - - 376 Co14780 . 4 45 .
- 3ss 396 1532 447 a7
95 - 361 420 - 1,59 .- 461 - . 48

100 366 . 448 1,652 R b T 1 |

~ {2) 1997 Exconomic Vehicte =Operati'ng Costs (Rp/Km)

Speed Private “Mint © - Large . Truck Motoreyche
S {(Km . Passenger " Bus “Bus : '
fHour) Car P o )
10 785 7595 1,566 804 T )
15 S 596 - 475 1,307 627 84
20 : 1495 L 407 1,180 5313 70
25 429 361 1,109 474 61
30 . 383 329 1,068 434 S5
35 K 349 305 1,047 406 50
40 C D3 28T 71,038 385 46
45 2 - 274 © 1040 ' 370 43
50 S 28s 266 1,050 360 .40
55 273 . 262 1,066 358 39
&0 254 C 261 1,089 Cas2 LY}
65 ‘257 264 ©OLIG 352 »
70 (253 270 C L1148 355 37
75 , 251 280 - L85 360 kY]
80 250 292 ons . 367 kY]
f8s . sy 30 L9 Y # : 38
% o288 35 1T C 388 - 40
95 260 . 346 -~ 1,369 S A0 . 41

100 1 266 F310 1A 417 43

_Sour:ce; Estimated by JICA Study Team

The trip purpose composition for passenger c?f is givén by lhé resulis of the same traffic

survey by the Study Team. The coefficient factors for time value in the trip purpose are- . -

assumed 100% for “work and business” (60.4%) and “others” (30.7%), and 0% for “school”
(8.8%). As a sesull, the unit time value for passenger car is estimated to be Rp. 9,360 per
hour in 1996 financial price. '
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- According to statistical data of the recent trend of the consumer price index in Surabaya, the
estimated annual inflation rate during 1992 - 1996 is about 9.3%. T herefore, the ¢scalation
factor during 1996 - 1997 to be applicd for adjustment of 1996 price is roughly assumed to
be 9%. ' ‘

Thus, the 1997 financial price of unit time value for passenger car is estimated to be Rp.
10,200 per hour. The economic price unit time value for passenger car is estimated to be Rp.
9,270 per hour, by assuming a conversion factor of 0.9 (financial price / 1.1).

~+ 3)Timeé Value of Motorcycle
. For motorcycle an income approach to estimate motoreycle oWnér.’s time value was adopted.

- For estimating the time &’a]ue of molorcycle, a similar method to passenger car was applied.

' According to the result of the interview survey, the weighted average monthly household
income of motorcycle owner was estimated (o be approximately Rp. 732,700, Assuming the
monthly working houss to bé 170 hours, the household income per hour was estimated to be
Rp. 4,310. The trip purpose composition for motorcycle is given by the results of the same

‘traffic survey by the Study Team. The coefficient factors for time value in the trip purpose

‘are assumed 100% for “work and business” (51.8%), and 0% for “school” (24.8%) and .

© “others” (23.4%). As a resull, the unit tnm, value for motorcycle is estimated fo b Rp.2,230
per hoiir in 1996 financial price. -

Smularly to the case of passcnger car, the escalation factor during 1996 - 1997 to be applied
for adjuslmcnl of 1996 pnce 1s Ioughly assumed lo be 9%. :

Thus, the 1997 financial pnce of unit time value for motorcycle is esnmaled to be Rp 2,430
per hour. The economic price unit time value for motorcycle is estimated to be Rp. 2,210 per
hour; by assuming a ¢onversion factor of 0.9 (financial price / 1. 1)

4) Time Value of Bus
For bus an income approach to estimate non-car owners time value was adopled

The estimation of unit bus time vaiue was made according to the followmg proccss

a) The 1997 per capita GRDP (gross regional domestic product) at current price in
Surabaya cily is eslimated to be approx:mately Rp. 6,893,500,

b)  Assuming the annual working hours 10 be 2,040 hours {170 hours per month x 12)
the per capita GRDP for one hour is estimated as Rp. 3,380.

¢} The trip purpose composauon for bus is given by the resuits of the traffic survey by _
the Study Team. The- cocfficient factors for time value in the teip purpose are
assunied 100% for “busmess and work” and 0% for other purposes.

d} The average number of bus passengers is assumed based on obscrva{:on at lhe roads :
- ‘and at some cny bus termmals 6 and 30 persons for mlm bus and large bus |
respectively, :

¢) As'a cesult, the vail time valuc for bus is éstimated to be Rp. 7,140 and Rp. 35,680

* 'per hour in 1997 financiat price for mini bus and large bus res:pet:lively The 1997
economic prices are estimated to be Rp. 6,430 and Rp. 32,110 per hour for mini bus
and large bus respecnvely, by assuming a Conversuon factor of 0.9 (financial price /
1 1)
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The estimation process is given in Table 17.2.7,
5) Time Value of Truck

The unit vehicle time cost of tsuck comprises the component of the time cast of the loaded
commodities and the time cost of crews. '

a) Time Cost of Loaded Commiodities

' The hourly time cost of loaded commodities is estimated as below:
' Average weighted price of loaded commodities

X Average weight of loaded commodities '

X Interest rate per hour {Interest rate per annum /(365 X'?))

" Average weighted‘price of loaded commodities per ton was estimated using‘ihe' dala of
. composition rate of commodities per ton and the data of corresponding commodity prices.
“Due to the limitation of data availability the data of composition rate of conunodities per ton

were based on the study results of the 1990/1991 Indonesia National O/D Survey. According
fo these survey results the information of coniposition rale of commedities per ton was
obtained by type of commodily group and by vehicle type of ¢ p:ck up, small / medium
truck”-and “large truck”. :
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‘Table 17.2.7 Estimation of Unif Vehicle Time Vahie for “Bus”

| (1) Per Capita GRDP at Cusrent Price in Surabaya City

Average  Assumed
Anrnual Applied
© Growth  Average

(Rp. 1,000

. : Ratio Annual ~ Estimated
1990 1991 1992 1993 - 1994 9094 - Growth 1997 -
. . o i Ratio D
16707 19624 22118 ~ 39986 46529 292% 140% - 6.893.5
C(17.5%) . (12.7%) - (80.8%) . (16.4%) B
Source: ~ SURABAYA DALAM ANGKA 1994 and 1995

(2)" Assumption on Annual Working Tour

Monthly Working Hour . 170 (Hours)
Annua) Working Hour - 2,040 (Houts) -

. [ (3 Pet Capita GRDP Per Working Hout

3,379 (Rupiah Pec llou) |

) Trip Purpose Composition for "Bus” and Assumed Effective Factor

(Teip ©  Assumed Tlme Value
Purpose - Effective Per
Composition - Factor  : Passenger

1) Business . 35.2% 1000% 1,189
and Work :
2) Schoot - 37.6%
3 Othérs 21.6%
(Total) - 1000% 1,189 (Rupiah Per Passerlggrfilour)
Source:  Trip Purpose Composition ...

- Traffic Su:\ey Resulis by the Ssudy Team, April 1996
(5) Assumed Load Factor of Passengers Per * Bus

© Migi Bus : 6 (Persons)
Largs Bus: . ki)

Note: Assumed Based on the road obseivation.

(6) Estimated Unit Time Value for Vehicle of "Bus" in 1997

Mini Bos . 1 140 (Rupiah Per Bus Veh:c!e.']!our, 1997 Fmancnal Pnce}

6,430 (Rupla‘n Per Bus Vehicle/Hour, 1997 Economic Price) -

farge Bus :

35,680 (Rupiah Per Bus Vehicle/Hour, 1997 Financial Price)
32,110 (Rupiah Per Bus Yehicle/tiour, 1997 Econom:c Price)

Source: Estimated by the Stud) Team.
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The 1995 wholesale prices for each commodity group in the area of East Java province were
obtained from stalistical data (Statistik Harga Perdagangan Besar, Feb. 1996), and the 1997
wholesale prices were estimated by applying an éstimated growth factor. As a result, the
weighted average prices of commeodities per ton were estimated to be Rp. 3,425,700 and Rp.
3,021,400 for “pick-up, small / medivm truck” and “large truck”, respectively.

_The average weight of loaded comradities were assumed based on the above National O/D
Survey and observations at the road {0.5 ton, 2.9 tons and 5.0 tons for pick-up, small /-

" qiedium fruck and large truck respectively). The interest rate is assumed to be 20% per
annum. o ‘

~ As a zesult, hourly costs of loaded comniddi_iics’.‘were estimated Lo be Rp. 134, Rp. 536 and
~ Rp. 1,182 for pick-up, small / medinm truck and large truck respectively,

b) Time Cost of Crews

The unit personnel costs per hour were cshmaled based on statistical data of wages of
transpost workers. The number of crews are assumed as shown in Table 17.2.8.°

~ As a result, the 1997 economic unit time value of truck vehicle was esumaled to be Rp.
- 2,120 per hour, by applying the vehicle oomposmon rale of pn,k up, small / medium and
large trucks. (See Table 17.2.8.)

 Table 17.2.8 Estimation of Time Cost of Truck Vehicle

Pick-up : [Small/ Medium] . Large | Average
. : e Truck . Truck _{ ol Truck
(@) [Commeodity Price (Rp.fhour) . ) 1341 535 1,182 '
(b) {Crew Cost
" [(Assumed Number of Crcw) S
{Driver) 1 _ - H
. (Assistant) 0] 1 2
F(Unil Cost (Rp./hour) ). o o - ' o
o ! (Driver) 1,666 1,666 - 1,666|
_' o {Assistant} ) ) .13 713
{(Crew Cost (Rp./hour) o -
. ' {Driver) 1,666 1,666] 1,666
(Assistant) 0 713 1,426
. _ . {Total) 1,666 2,379 3,092
~l{c} [Tolal . s 1,800/ 2,915 4,274
“I(d) |Vehicle Composition Rate 61.9% 28.6% 9.5%| 100.0%
{e) |Weighted Average (Rp./hour) : _ 1,114 ; 834 405 2,354
! {Financial Pricg) : ' _ ‘ '
(f) {Weighted Average (Rthour) REREEES B 1 ) _ C2,120
(EcOonomic Price) oo ' : L 1 '

Note ! Vchlde composition rate is based on traffic sy rvey resuits bythe Study Team in Apnl 1996.

The results of the vehlcle llme cosls are summanzed in the foilowmg [‘able 17.2.9.
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l Table 17.2.9 Vehicle Time Value In 1997 Prices

. {Rp. / Vehicle-Hour
| Financial Price Economic Price |
{Passenger Car 10,200 9,270 |

Motorcycle 2430 2,210
Mini Bus AL 6,430
Large Bus_ 35,680 32,110
Truck 2,354 2,120

Source : Esnmaled by the Szudy Team,

(3) Computauon of Econonnc Benefns

Asa resull of lrafﬂc assngnment simulation, the saving in vehicle operaung cost:. and ume COosts
. are summarized for (hc planning years of 2008 and 2018 by cach route as shown in Table -

17210

‘Table 17.2.10 Estimated Economic Benefits

{Biltion Rp./Year

Sovice ; Estimaied by 1h¢ Study Team

17.3 _ Kconomic Evaluatiou of the Project

17.3.1

The mmal project cost for engineering services, oonstrucllon and land acquisition of each Pro;ecl
route are estimated | In constant 1997 prices as shown in Table 17.3.1, (details are in Chapter 16.)

Project Econoniic Costs -

Year- | Ecopomyic Benéfits of Savingin: | Total Benelits -

Vehicle Operating| Time Costs '

L Costs ]

Route-3 | 2008 - 1571 181.0 3131
: -1 .2018 2404 - 2886 529.0
Route.2 2008 - 269 494 . 763
- 2018 464 66.4 . 1128
Route-3: | - 2008 R 1N 127 238
| oo 149 18.7 336
Route-4 2008 391 6.8 89,9
| 2018 523 56.7 119.0
Route-5 2008 - 531 49.3 1024
2018 710 60.8 137.8

- Table 17.3.1 Initial Py o_lecl Costs in 1997 Prices

: (Billion Rp.)
. . Finanicial Price Economtc Price -
[Route-1 - - 9343 . B : 855,9
Route-2 . 1915 1828
Route-3 . - 59.2 - 365
foute-4 012 1915
Route-5 217.7 . © 12023

Source : l:snmated by the Study Team.

lhc rmp!ementanon schedule in lhis cconomic aualysrs was assumed as below cons:denng
lhe equalization of evaluation resulls for each route:

The m;plemenla:mn_'of each Project (Route-1 to Route-5) is assumed (o be carricd out
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independently of the others,

The implementation schedule is assumed for each Project to be 1998 to 2003:

Design : 1 year
- Land acquisition : 2 years

Construction : 3 years

Total ¢+ byears

The projéct economic costs in constant 1997 prices are phésed according to  the
- implémentation schedule (cefer to Chapter 16) and the above assumpuons The annual
-~ allocated costs are shown in Table 17.3.2.

‘Table 17.3.2 Phased Annuai Costs in 1997 Economic Prices

(Billion Rp.

Route-1 | Roule-2 Route-3 Route-4 Roite-5 -

1998 21.1 39 07 4.2 S 4
1999 : 3921 19.1 - 15.1 LA 25.9
2000 A 19.1 15.1 1801 259
2001 . 251.0 - 46.7 8.4 - 49.4 ..48.5

- 2002 - 251.0 46.7 84 1. 494 © 485
2003 2546 473 |- 8.7 - 50.5 49.4
TOTAL 8559 182.8 5651 1915 202.3

"~ Source: l:,stlmated by the Sludy Team

The annual operahon and mamtenance costs in 1997 €conomtic pnces are showa in Table 17. 3 3.

Table 17.3.3 Annuat Operation and Mamtenance Costs in 1997 ECOIIOI)IIC Prices

(Million Rp.)
- . Route-1 : Route-2 Reute-3 | Route-4 Route-5
O/M Cosls . 4,647 273 . 166 542 464

Sourée 1 Estimated by the Study Team,
' 17.3.2 - Economic Evaluation of the Projects-

~ The analysis follows the conventionat discounted cash flow mettiodology in determining the EIRR
(Econemic Internal Rate of Return), NPV (Nel Present Value) and B/C (Bencfit Cost Ratio) with a
project life of 30 y_eari These efficiency measures establish the economic viability of the Projects,
and indicates the sensitivity of the Projects’ cconomic viabitity to the changes of costs and
benefits,

. In Indonesia, for pfdjeél appraisal the Government of Indonesia has been uliiizihg a 1.50 Benefit
- Cost ratio (B/C) at a 12% per annum discount rate as the preliminary screening rate against project
proposals in Java, As the project roads are proposed in Suraba)a c:ly area, the discount rate of
-15% per annum is applied for lhls pro;ecl evczluauon

The results are shown in 1 able 17.34. The deta:ls of the cash ﬂow of economzc analyus for each
_Pm;ect are shown through Appendices 17.2 - 17.6. -

Ta'ble 17.3.4 Economic Analysis Results at Discount Rate of 15% Per Annum

) Route-1 Route-2 Route-3 Route-4 | Roule-5
EIRR : 26.7% 26.5% 23.9% 310% 29.5%
NPV(Billion Rp) 595.0 - 1344 ars 185.56 194.7
/C Ratio 23 23 2.1 2.7 2.7

Sovice : Estimated by the Stody Team,
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‘The above results indicate that all the Projects of the five Routes are econontically feasible.

17.3.3  Seasitivity Analysls - .
(1) Scnsitivity to Benefit and Cost

Altering benefit and cost (initial mvcsimenl cost), the cffect on the HRR was analyzed and the
results are shown in Table 17.3.5. : :

“Table 17.3.5 ElRR by Altered Benefit and Cost

Route-1 Route-2 ‘Route-3 "Route-4 " | * Route-S

Base Case. 26.7% 26.5% 23.9% . 3L0% 29.5%

Cost +10% 25.1% 25.0% - 22.6% - 290% 21.8%

Cost +20% 23.7% ©23.6% 21.4% . 27.5% 26.3% |

Benefit -10% 24.9% - 24.8% C22.5% 28.9% - 21.6%

Benefit -20% © 23.0% - 23.0% . 209% 26.1% 25.6%

Cost +10% 234% 23.3% - 21,2% 27.2% - 26.0%
" Jand : : -

Benefit -10% : 1.

Cost +20% ©203% T 204% 18.6% - 23.6% 22.7%

and ' :

Benefit -20%

- Source : Estima!ed by the Study Team,

Even in the worsl case (cost +20% and benehl -20%}), the valua of BIRR is over 20%
Route-1, Route-2, Route-4 and Route-5; and over 18% for Route-3. :

(2) Sensitivity to Delay in Implementation

The sensitivily about the effect of delay in project implementation was examined for the cascs
of one year delay and three year delay, and the results of changes of the net present value
compared to Base Case were summarized in Table §7.3.6. The details are showa int Appendix
17.2.

Table 17.3.6 Changes of Net Present Yalue Compared to Base Case

: {Billion Rp}

| |Nét Present Value _[Changes to Base Case

Base One Year Thice Year  |One Year Three Year

Case Delay Delay Delay Delay

@) ) . () . (2)-() (2) - (<)
Route-t 5950 5578 479.9 372 115.1
Route-2 134.1 124.3 105.0 98 29.1
[Route-3 32,5 36 291 29 -84
Route-4 185.6 165.1 - 130.0 .. 205 55.6
Roule-5 1947 116.5 1438 - 181 50.8

Source: Estimated by the Study Team.

The net present vatues i in the cases of mnplemenlauon delay are smalt compared to those in the -
base case for each route. This shows that the. delay in pro;ecl lmplemenlauon causes the
decrease in the amount of net present value. :
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