ARSDS-GKS: SUMMARY OF FINAL REPORT

" 6. Design Standard and Project Cost Estimates
6.1 Geometric Design Standard
© (1) Pesign Classification

Indonesian standards were used to a maximum extént where available. The American and Japanesc
standards were referred to for uems not covered by the Indonesian standards :

Table 6.1 shows’ design classifications, where roads are d1v1ded into two lyp;s ic. Type 1 is a full
access control road, and Type 1 is a partial of NOR access control road. Further, the Type [ and Type I -
roads are calegorized into two chsses and four classes respectively, accordmg to lhmr funchons and
jdesngn traffic volumes(DT V) ‘ :

" Table 6.1 Design Classes

__ Type. Function’ _ -DTV(peu/day) { Class

_ t Primary Arterial - : I
{Full Access Coniroly ' Collector i

' : Secendary Arteriat 11
H Primary Artirial - _ 1
(Pamal or No Access Contml) Collector - 10,000 or more I
less than 10,000 © 1 . 11
“Arterial 20,000 or more .- 1

. . less than 20,600 1

Secondary Coltector. .| . 6,000 ormore =~ - i

_ lessthan 6,000 - |- 1

lncal | - 500 or more [

[ 1ess than 500 V.

Note: In ca!cu!anng dcs:gn lrafﬁc volume{DTV) for dtlermlmng the highway desiga classification, un-
" motorized vehicles (mcludlng bicycie/becak) are not taken into consideralion.

Since the planned roads in the Sludy Area consisl’ of prinmry arlerial, primary'colleclor and secondary
arterial roads, design classes should be confined to Type I/Class I, Type VClass I, Type I/Class I or
- Type WClass 11. However, Type 1 (Full access control) is only applicd to a tall road in reality.

© (2) Désign Speed

" Design speeds of the planncd roads are recommended as presented in Table 6.2, according to the road
types and classes of the Geometric Standard.

'l blc 6.2 Desipn Speed
{unit; knv/hr)

Type Class . Design Standard . Recommendalion

P o1}, 0 1000r80. 100
' 3! . e 1N 60
! 1l ) 600r50 . © 60 -

(3) Geometric Design Standard for 'fﬁroﬁghway

~ Recommended geometeic design standard for throughwéy is presented in Tables 6.3 and 6.4, together
with lypical cross sections in Figures 6.1 through 6.3, which are based on’ a typical ROW s:luauon in
the Study Area.
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' ARSDS GKS: SUMMARY OF FINAL REPORT

'l‘able 6.3 Superelevation over Range of Curves

* Superelevation Curve Radius (R m)
(%) 100 kim/hr 60 kmyhr 30 km/hr
10 380 & R>430 - -
9 430 2 R > 480 - - .
8 . 480 = R > 55¢ - -
7 550 & R>640 - L. .
6 |1 640 = R>760 - 30 =2 R>35
5 C 760 = R>930 - 35 = R>37
4 (] 930 = R>1,210 150 = R> 150 37 2 R>40
3 1,210 = R> 1,700 160 = R> 165 40 2 R>42
Ci2 l,’lOOZL‘.‘R:vS,OOO 165 = R > 220 42 = R=>55-

" . Source: Standard Specifications for_Gcométric Design of Urban Roads 1992

Table 6.4 Geom_el'rié Design Standard for Throughway of Planned Roads

tem Unit] . Design Standard Recommicndation .
. | Typel | Type 1§ Type 11| Busway| Type I | Type 11| Type I | Busway]
" |Design Classification - | Class1] Class}| Class Class I| Class1] Class 11
Iﬁesign Speed : km/hr] 100 60 41 - 100 o 60 &
¢ [Cross Section Element . : )
Lane Widih mo| 350 | 330 | 335 - 350 | 350 | 3257 350
Median ‘ . : . ) :
Standard Minitoum wmo| 250 1 200 | 150 -' 500 | 500 | 200°)] -
Exceptional Minimuni m | 250 | 100 | 100 - - - - -
Right Shou!der Width : N o :
Standard Minimum ‘m | 103 | 050 | 050 - 100 | 0350 | 0s0°
Exceptional Minimem m 0 75 050 | 025 - - D -
- Left Shoulder Width ~ e 1 : _
Desirable Widih m | 325 | 250 | 250 . 325 | .- -
‘Standard Minimum m | 200 | 200 | 200 < 200 | 200
Exceptionat Minimum ‘m | 175 | 130 150 - - . - -
‘With Sidewalk 1 050 | 050 - - - - | o050
Parking Lane {with out frontage road) | . )
Standard Minimum ‘m - 12.50 250 - - L - -
Exceptional Minimom m . 200 | 200 - e ] 200 | 200
Sidewalk . : . . S A
Standard Minimem m - 1200 | 300 - - | d00:] 300 .
Exceptional Minimom m - 150 | 150 - - - - B
Crossf; all of Traveled Way % Referto Table 6.4 - Referto Table 6.4
Super Elevation Rupoff ~ o : :
2-1ane 2-Way - e | wies aas - 1225 | 3475 |17 | 1y r5
3-Lape 2-Way ol ovzre ) i2to | 1210 1270 | 1210 | 1210 | 1210
Maximum Seper Elevation % | 1000 | 600 | 600 1000 | 600 § 600 | 600
Crossfail of Right Shoulder % Same as Traveled Way Same as Traveled Way
Crossfall of L¢fi Shoulder % - - - 4.00 Saine a5 Traveled Way
Venical Clearance m 3 510 | 530 | 510, . 510 .| 510 510 | 5.0
Minimwm Stopping Sight Distance m 160 | - 75 75 - 160 s 1 5B 75
1orizontal Alignment ) -
Minirnum Radii m. | 380 150 150 E 130 150 | 150 150
Désirable Minimum Radii fmo| 700 ] 200 200 - 700 | 200 00 ] 200
Min. Radii for Nermal Crassfalb m | 5000 | 20 220 - 5000 | 2:0 ) 220 | 220
Minimum Curve Length o . K B B .
Srandard Minimuem cm [1,200/8] 700/6 | 70070 N 1,200/ 84 70K/ 8 § 200/ 8 TOQ" i}
Exceptional Minimum mo| 170 10 | 100 . 170 | 100 | 100 | 100
Mia. Transition Curve beagth -~ f m | 185 1| 50 | 50! -] 85 | s0 50 50
Min. Radius Without Transition Curve { m § 1,500 | 600 | 600 - 1500 | 600 | €00 | <00
Verical Alignment s : ] - ¥
- Maximum Grade % | 3007 500 | 500 300 | 500 | sc0 | 500
Maximum Veriical Curve Radii ' o . ' _ B
Crest m | 6300 | 1,400 | 1,400 6,500 | 1,400 | 3,400 { 1,400
Sag : m | 3000 | 1,000} 1,000 - 3,000 | 1,000 | 1,600 | 1,000
- Desirable Verticat (‘unc Radii
Crest m | 3,000 | 2,000 | 2,000 10,000 2,000 § 2,000 | 2,000
) Sag m | 4,500 | 1,500 | 1,500 - 4,500 f 1,500 | 3,500 | 1,500
Minimum Yegical Curve Unglh m 85 30 50 - 85 50 50 50

Note : & shows intorsect angle (degree), whea 9 is Tess than 2 degree, € = 2 shall be used for the caleutation.

Source: Standard Specifications for Geometric Design of Urban Roads 1992
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~+ . Figure6.1 Typical Cross Section of Toll way (Type I/Class 13
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Fig:ure'6.2: Typical Cross Section of Primary Arterial Road &
Secondary Major Arterial Road (Type I¥/Class 1)
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Figure 6.3 Typical:Cross Section of Secondary Major Arterial Road (Type }/Class1)
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6.2 ' Preliminary Project Cost Estimates

Preliminary project costs were estimated including the following breakdowns:
+ Construction costs,

+ Fand acquisition and contpensation costs, and

+ Iingineering cosl and Conlingency cost.

Basic premlscs in estimating the projéct cost are as follows'

+

All the construction works will be executed by conlractor(s) 1o be emp!oyed by a joint venture

© company for development of the project roads;

~ Unit prtce of each cost component was based on the economic condmons prevmlmg in Augusl'—
- 1996 and a reférence to curcent siniilar project costs; :

For the constuction works, Indonesian taxes and dulies on 1mporl equ:pmenl and matenals wnll

" be imposed. Indonesian value added tax (10%) will be imposed on the contractor;

Engineering cost was assumed to be 10% of the construction cosl; and -

Physical contingenicy was estlmaled lo be 15% of the (otal of construction cost, land acquisition :
and compcnsauon cosl, and engmeermg cost.

Asa result, the projecl costs were estimated a’s sUmmarizcd in Table 6.5.
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Table 6.5 Preliminary Project Cost Estimates

" ARSDS-GKS: SUMMARY OF FINAL REPOﬁT

Sub-Coda| - Road Road Type Leagh | Constraction Cost Land Ac:i;:isi!ion " Tota) Conlingcr-xcy Grand Tota!
No. Function : (km) {Mitlion Rp.) Cost (Midlon Bp) | 159 of Total [{ Miltion Rp.)
Number of |ROW (m)| Unit Cost| Amount | Unit Cost] Amount | R
Lanes g km perm? | (Miltion Rp)
. (1000 Rp)
Non Tell Road
T PA  4+Fonlage 50 540 12950 699,286 200 270000 969,286 145,393 L114,679
2 P.C 2 20 420 4742 199,181 . 2000 84000 283,181 42,417 . 325658
3 PA . 44Fonsge 50 265 12950 - 343,168 500 165,625 508,793 76319 - 585,112
4 PA ° 4¢Frontage 50 508 12950 657,847 200 254000 O1IB4T 136777 1018624
5 PA  4+Fnge - S0 138 - 12950 N78T06 . 250 S6250 264956 39743 1 304,700
6 P.A Un&er(‘onslmctiopbySUDP.’CECF. . C o o L
8 SA 4 25 65 67500 8T 300 . 24375 - 68252 10238 78450
9 " SA 4 25 110 6750 - 74253 250 . 34375 108,628 . - 16,209 124,922
0 PC 2 20 205 420 101961 200 43,000 144,961 2,744 166706
o SA 4 25 1318 6,750 f 93,154 250 - 43,125 136,279 20442 © 156,721
12 SA 4 25 55 610 37027 300 20625 57,752 | 8,663 66,414
13 SA 4 235 27 6750 18226 300 10,125 28,351 " 4,253 32,603
14 SA 4 2% .. 63 6750 42527 10 23,625 66152 - 9,923 76,074
15 PC 2 200 31 anz {4301 200 6200 20901 3 24037
16 SA  A4Busway 35 85 10072 . © 85609 350 aniss 122397 18420 141216
17 SA  A+Busway | 35 54 10072 54,387 00 28350 83,737 1240 95,148
18 SA  44Busay 35 66 10072 66473 300 . 34650 100,123 15,168 116,292
19 SA 4+ Busway 35 72210072 72516 00 37800 110316 16,547 126,864
20 SA 4 25 173 6750 © 116,780 300 61375 181655 27,248 208,903
2t SA 4 25 42 6750 28351 300 15,750 44,101 6,615 50,716
22 SA 4eBusway 35 o 10072 111,796 250 48563 160,353 24,054 184,412
23 SA 44+ Busway a5 112 10072 11280 300 58,500 171,603 25,740 197,343
24 SA 4 25 54 6750 3645) 300 2020 56,701 | 8,505 65,207
L 28 SA 4 25 24 6750 16,201 250 7,500 23,701 3,555 27,256
2% SA. 43 1310072 13810 250 49433 163,248 24487 187,735
27 PA DD Cémiﬂleled, Land acquisition is oa geing, SUDP/OECF _
29 - sA 4 28 333 6756 - 227884 00 126375 353,659 $3079 406,938
© 30 PC 2 20 155 4742 73,507 200 3000 104,507 15,676 120,183
a1 - PA 4aFontage 5O 681 12950 831878 200 M0S00  1,222378 183,357 1,405,734
32 PA Completed
a3 ?.A._ 44 Fontage S0 781 12950 1,011,375 200 390500 1400875 210281 1612156
36 PA . d+Fontge . SO 269 12950 348348 200 135500 482848 72427 585275
37 P.C z f20 127 472 028 200 25400 85,628 1234 98,473
38 SA 4 25 M7 6750 99229 250 45933 145,167 2,775 166,981
39 SA - 4 25 M6 6750 98554 250 - 45625 144179 21627 165,506
41 SA  d+Fomnge 35 - 206 10072 207477 250 9042 297602 41660 32202
42 SA  Completed SUDPIOECF L o '
43 SA  4+Busway 35 200100720 2908 300 15225 44433 6665 - 51,098
44 SA | AsBusway 35 2.8 10972 28,201 300 14700 42,901 6435 49,336
a5 SA  A+Busway 35 66 10072 - §6473 - 300 34850 104121 iS163 116,292
47 SA 2+2 20420 165 9485 156,499 300 99000 255499 . 38325 | 293524
48 PA  4+Fonge S0 830 12950 1074829 200 415000 1459829 223474 1713303
49 SA *ainlenance . . o :
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Table 6.5 Preliminary Project Cost Estimates (Continued)

Sub- Rood Road Type Length Construclion Cost Lard Acquisition Total Contingency | Grand Total
Code |Function : {km) (Miltion Rp.) - _Cost (Miica Rp) | 15% of Total | ( Miltion Rp.)
" No. Number of |ROW () Unit Cost| Amount | UnitCost] Amount
- lancs perkm pecm? | (Mition Rp)
~ . o J o0 Rp)
50 SA  Maintcaance
51 SA  Maintenance
52 PA - Compldcd _ .
s4 SA deBusay 3 152 10072 153000 300 79800 . 232890 393 26783
56 SA -4 2. 95 6750 . 64,128 00 35625 . 99,753 14,963 14715
57 SA- Under.éonslmciion SUDP/QECF X _ . » . C
59 PA 4+Fosbge | 0 139 12950 © 180,001 300 104258 - 284251 42,638 326,859
60  PA - d4tFotkge SO 79 12950 | 102303 250 49MS - 151678 22752 - ¢ 174430
6t PC 2™ 80 ;4742 132787 200 $6,000 . 188,787 28318 217,105
6  PA  4+Fuaage SO 320 12950 - 414392 200 160000 . 574392 86,159 660,551
64 PC 2 20 463 | azer o 29STY 200 92600 NZIM 46826 358,999
6 PC 2 20 619 4742 307,781 200 129300 437,581 65,637 - | 503,219
66 @ PC 2 20 336 4T 159344 200 67200 226,534 33,982 260,526
67 . SA 4 25 135 6750 91129 200 . 33750 12487 18,732 143,610
&8 - PC 2 20 6 - 4792 102436 200 43200 MSE36 1 2815 167,481
6 = PC 2 2 R ATE2 133IIS 200 56400 190135 - 28520 | 218,656
70 SA - Maintenaﬁce '
71 S.A . Maintenance
72 SA Maintenance
73 "S.A Mainlenance
747 SA  Mainlenancé
5 sAa 4 25 135 6750 91,129 200 WI0 124879 18732 143610
7% SA 4 25 18 6750 25651 - 300 14250 39901 5,085 45,886
7 SA 3 25 30 6750 20,251 300 11,250 31,501 47325 36,226
% SA a 25 100 &350 67,503 200 25,000 92,503 13875 106,378
7 SA 4 25 90 6,750 60,752 200 22500 83252 12488 95,740
Total o PA 455.0 589210 DA0000 8262131 1239720 9,501,454
Total of P.C " 174 1,805,236 39500 2190036 33005 246100
“Tolal of A 3173 T2611057 1286975 3898072 Sean 4482787
“Fotal of Non Toll Road 1,089.7 10,008,467 4291,775 14300242 2145036 16445278
Tolt Road ' '
? P.A  Completed i
28 PA DD (‘ohm;ﬂcted by the pri‘..‘ale investor
ki) PA Under planning by the private im‘cs!o.r ) : )
B PA 6 0 . 420 16950 711,920 . 200 252000 963920 - 144588 1,08508
40 PA 6 . 60 206 16950  MIIS0 © . 250 - 154,500 503,650 75552 519,231
46 PA Compldted Widening DD wil sart 1997 o ’
53 PA  Under P/D by privale favesloe ;
55 P.A - Under p!an.ni.ngby private iavestor
'8 PA Under planning by private invéslor ; ‘ ‘ _
&3 PA 6 60 320 16950 ' 542415 2000 192000 734415 1WO,N62 | 844577
- Tatal of Toll Road 916 1603514 595500 2,202,014 330302 2532316
‘Grand Total L1843 11,611,981 50075 16500056 247533 18977591
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7. Project Implementation Program
7.1 Priority Factors and Evaluation Criteria

Road projects identified in the master plan network were prioritized for scheduling their lmplcmemanon
by the target year of 2018. Factors selected for project prioritization are as follows:

+ Land availability and social impact, which were evaluated by the percentage length of different
tand uscs and extent of population densnty where the project road is planned to lic.

“+ Conformily with National, Regional and Urban Development Policies, which were cvaluated by
_the degree of contribution to the planned national, regional and viban devclopmem ‘policics

~+ Necessily and Urgency, which were evaluated by lhc s;gnmcance of traﬂrc demand and higher
- traffic congestion ratios. , : :

+ Cost Efficiency, which was cvalualed by the cost performance that can be indicated by the
estimated traffic volume and average conslruchon cost per kilometer, '

12 Rankihg System and Priority Project List

CA rankmg system was employed to determine the project pnonly, i.e. thc evaluation criteria were’

~ ranked “Very Good”, “Good”, “Fair”, “Poor” and “Very Poor”, For the comprehenswe ¢valuation the

respeclive ranks were given scores 5, 4, 3,2 and 1. The scores were ' totaled to evaluate ‘the
' oomprehcncwe evaluation result. : :

: livenlually, the priority project list was prepared”as shown in Table 7.1.
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“Table 7.1 Project Pnonty List (1/3)

[ Code | Sub- Road Project Route Compre- Cuirent Project Stalus
No. | Codc |Length hensive
No. {km) Evaluation
-1} 46 43.8 |Surabaya-Gempol Toll Road very Good [Widening of Existing Toll Road D/D
1 B ' (18) will stagt Jan. 1997,
L1-3) 28 338 |Surabaya-Mojokerto Toll Road Very Good [Private Investor (Toll Road), D/D
_ o - (16) Completed
1-4) 58 | 309 |Easiera Middle Ring Road (Toll Roadj Very Good |Private Investor(Toll Road)
o 2 . e as
1-8): - 40 - | 206 chsik-ljri)'o;cjo Toll Read very Good [<< Road Proposed for l'easxblhly ’
: . . ‘ “{16) Study>> '
47 (22& 23| 256 |Kedamen-Sumur Welut-Jemur Seri- Very Good |<< Read Proposed for Feaub:lll) :
‘ : {Prapen (16) Stody>> :
415 | 47 | 155 {31 Kali Anak-Woru Very Good | << Road Proposed for Feasibility
g S - (16) Study>>
24) 33 78.1 - |Gresik Ring Road-Tuban . : Good (15) }Sector Loan 3712 Phase 3/1BRD,
_ : = C ~ |Processing for Tender
26) | 5 . | 138 |Surabaya(Jl. Gresik)-Gresik Good (15) |Heavy Loaded Road Project/OLCF,
_ : ' _ ' : - [Busway proposed by SITNP
29) 27 6.4 . |Eastcrn Middle Ring Road(Arlenal _ Good (15) SUDP/OECE, D/D cdmplé!éd
Road), Stage 1 s o ' . : _
2-12) 32 52 |Aceess 1o Juanda AirPort Good (15) |Under road improvement({widening) -
2-13) 52 - | 41.6 |Waru-Sidoasjo Ring Road-Gempol Good (15) |Sector Loan 3712 Phase ZIIBR[) to be
: _ * |completed in Sep. 97
4-5y | 16,17, | 22.7 |O.RR.{ncar Ceime)-Raya Darmo Good (15) [<< Road Proposed for Feas:blilly
18& 19|  [Permai-Sunkono-Wenokiomo-Raya . [Study>>
{Panjang Jiwo-Eastern Sub-center
4-13) 41 20.6 |Gresik-Driyorejo Good _(l_S) << Road Proposed for Feas:b:hly
o . ' Study>> :
426) | 57 | 111 [Eastern Middle Ring Road(Arterial Good (15) |t.and for mad'deve!opmem is being
Road), Stage 2 * |acquired, SUDP/OLCF
1-5) 53 202 |Perak-Waru Toll Road Good (14) Private lavestor(Toll Road),
o : _ Preliminary Design Stage
1-6) 35 - . |Surabaya Madusa Toll Bridge Good (14) {Private lavestor{Toll Bridge), comp!c!c
_ o _ ' S : j ' |within Tth 5-year plan =
2-2) 48 | 830 |Kamal -Bangkalan Rinig Road-Ketapang| Good (14) [Scetor lpan 3712 Phase BIIBRD, -
o b C : : . - i |Processing for Tender :
27 6. | 85 Pl Rajawali-Jl. Keajeran Good (14) |Tobe imp'mv'éd by SUDP/OECF
28) | 59 | 139 [Frontage Road of Fastera Middlc Ring | Good (14) ' |
: o  |Road{Toll Road) _ :
48) |24 &25| 7.8 |1 Jenwr Andayani-J. Rungkui Good (14)
Industri-Eastern Middle Ring Road -
_ Stage 2 ‘
4.9) | 26 | 113 |Banjaran-Sumur Welt Good (14)
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Table 7.1 Project Priority List (2/3)

ARSDS-GKS: SUMMARY OF FINAL REPORT

Code | Sub- | Road ~© Project Route Compre- " Current Project Status
No.. |Code No.| Leagth hensive’
“(km) Evaluation
4-14) 1.42,43, | 15.7 |l Margomuiycidl.Maslrip Good (14) |Pre-FS completed as Wesler Middle
|44 & 48 Ring Road
-4-25) 56 1 95 }I Raya Rungkut-J). J. Suprap!a-]uanda Good(M) << Road Proposed for I‘eésibi!ity
’ Aupor{ * |Study>> Proposed by Sicnmg
_ . & - Comnnuce
1-2) | 7 20.7  |Surabaya-Gresik Toll Road Fair (13) |Privalc lavestor (To]l Road) Alruad) '
: _ | -+ {openio the public _
: 2-5)' -4 508 G'rcsik-lﬁmongén-ﬂabal Fair (13) |ADB Loan 1428 Tender is on going.
o __ ' o " [Construction work will s!arl in .lan 97
a1y | 67 | 135 |Labang-Bumch Fair (13)’
42y 8 0.5 ¢ .H.Dupa‘k-l].. Kapas Kampung “Fair {13)
14-4) |11,12,13| 138 O.R.R.(near‘ Cerme)-Raya Tandes- ' Fair {13)
) & 14 Banyu Urip-Pandegiling-Kertajaya -
4-6) |20& 21| 215 Medganti-Jajar _'l‘unggal-Margo'rcjo_ - Fair {13) [Rural Road/IBRD
420 | - 54 119 |11.Raya Nginden-Sura/Mado Bridge IC | Faic (13} [SUDPABRD
42| 75 | 135 |AiportAccess - | R ' .
4-28) _76" 24 |NGiritaya - J1. Raya Dukuh Kupang . | Fair (13)
430) | 78 150 |Socah - East Labang | raicq3)
1-7) 34 ' 750 |Gresik-Tuban Toll Road : Fair (12_) Private Investor(Toll Road)
1.9) | 35 59.0 |Oster Ring Road (Tell Road) - Fair (12) |Private Investor(Foll Road)
23y |3 265 |Gresik Ring Road Fait (12) [Planned by Kab. Gresik, partly
S DR ' N completed
34) | 30 | 155 |Legundi-Mlirip - Fait (12)
37| 64 | 463 |Lamongan-Mojoketa Fair (12)
410) | 29 337 |Wonokromo-Gunung Sari-Ji. Mastrip | Fair (12) '
(Oulcr Ring Road) _
429y | 77 | 44 ]I Tanjung Sasi-Ji Kali Butuh Fair (12)
.2-1) 1 54.0 |Bangkalan-Torjun Poor (11)
2-1) 31 68.:1‘ Waru-Krian Bypass- Mo;okcrlo- Poor (11) [Heavy Loaded/ OECF(Candidates})
o Jombang : :
211 | 36 26.9 Gresik-Legundi-Krian ~ Poor (1) |Planned by Kab. Giresik _
ﬁ-ld_) 62 320 . |Mojokerto-Gempol - Poor (11) Sector Loan 3712 Phasc ZleRi) Scp
: - ‘ L ' : ' 97(hnqﬂcm
31) 2 420 |Kamal-Labang-Blega = Poar (11)
3-2) 10° | 21.5 |Mantap-South of Cerme (Outer Ring | Poor (1)
B ) ROBd) ' .
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Table 7.1 Project Prioi-ily List (3/3}

Code “|Sub-Code| Road Project Route Compre- " Current Project Status
No. No, | length hensive
' _ (km) Evaluation
3-3) 15 3t Benjcng-“l’-unhcr South of Cerme Poor {11)
{Outer Ring Road)

35y | 37 | 127 |Krian-Mojosari Poor (11)
1 3-6) 61 R 280 |Babat-Mantup . Poor (11)
"38) | 65 | 64.9 |Babat-Ploso-Gedeg Poor (11) o
310) | 68° | 216 |Dcket-Karang Binagang Poor (11

311) | 69. | 282 [Pecuk-Brondong Poor (11) |. -

392y | 79 | 90 [BastFringcofLabang Poor (11)

4.3 9 | 110 [Benowo-A. A. Watangeejo{Gresik) . | Poor (11)

441) | © 38 - | 147 |Pengalengan-Tanjungan Poor (11)

412) | 39 | 146 |Gempolkurung-Supmut Poor (11)

1-10) .63 - 320 [Mojokerto-Gempol Toli Road Poor (10} |Toll Road

3-9) 66 . |:33.6° |Mojosari-Pacet-Gemekan - Poor (10)

-50-




ARSDS-GKS: SUMMARY OF FINAL REPORT .

8. Conclusion and Recommendations
8.1 Project Priorily and Financial Constraint

As the conclusion of the study the arterial road network should be implemented with reference to Table
8.1, where the priority projects are enumerated in descending order. The total amount of funds required
for the arterial road development in GKS is estimated to be 11,515 billion Rupiah dunng the period -
between Repelita VIl and X, provided that all the toH road projects conmitted by private investors will -
be complolcd by themselves and projects committed by foreign aid programs will be executed durmg
Repelita VI, :

©"Comparing the requmd fund with lhc estimated budgelary avmlablhly, the budget can only afford o
© cover 20% of the total required fund, unless a development fund such as SUDY for Kotamadya
Surabaya is reserved for the fulure. Since it is national policy to reduce the dcpendence on foreign’
loans, efforts should be made to create new fund sources and to utilize pnvate mvestmenl for the
infrastruclure  development. An enlarged tax basis for road development,- cspec:ally for local
. governmenls, is vrgently required, as the financial respons:blhty of local govemmcms will become
. heavier for lhc devclopmem and 1mprovement of roads

_ 8.2 Routes Se!ectod for Feasibilily Sludlcs

‘ Among the priorily projects, excluding those cominitted to by the Govcrnmcnl or privale mveslors ithe
following 5 routes were selected and are shown in Flgurc 81.
1. Gresik - DH}’OI’G}O Toll Road and the parailel Ar_lona! Roads (Route-1),

2.: Frontage Arterial Road along Tg. Perak - Waru Toll Road (Rote-2),
* 3. JI, Raya Rungkut - J1. J. Suprapto Route (Route-3),
4

. South of Cerme - J1. R. Darmo Permzu - Wonokromo J. Jaglr Worokromo - JI R. P, Jiwo - New
'Road Route (Routc 4) and

5. Kedamen 31 Jemur Sari Route (Route-5).

Table 8 1 Priontized Road Projects and Dew elopmcnt Costs

Code [ Sub-| Read; Pioject Route Length]  Road Type Evaluation Develapinent Cost
No. i?ge Fuaction (km}) {Nember |ROW Construc- | - Land | Contin-| Total | Accumu-
. of Lancs .(m) tion Cost | Acquisi- | gency fation
_ tion Cost :
(mittion | (mittion |(million| (miltion | {million
. o Rp) | Rpd Rp) |. Rp) Rp.)
18)| 40 { P.A |Gresik-Driyorejo Toil Road- 06| 6 |60 | vey | 39as0] isas00| 75552 sl 579,232
_ “(Tolt) L . : b Good o : _
4 {22 | SA |Kedormen-Sumus Welit-demur - F 301 | 4 | 35 | vey | 110796]  48.563] 23054) 184413] © 763,645
1 [8ari-Prapea ' ‘L Busway Good _ ' ; o )

47) | 23 | 'S.A - [Kedamen-Sumut Welut-Jemur 145 | 4+ | 35 | vey | n2so3] sssoo| 25,740] 192343} 960,988
: ’ - fari-Prapea . - | Busway| - Good : . ’ : o
4-15) S.A [N Kali Anak-Ware 155 [ 242 {20+ very | 156499  9%.000| 3835 293824 1,254,812

o 4 S| Ged | S : :
45)| 16 | SA [ORR(nearCerme)RayaDarmo | 85 | 43| 35 | Good |- 85609) 37,188 184200 141,217] 1,356,029
| Permai-Sunkono-Wonokromo- - o YBusway] B : : ' !
Raya Panjang Jiwo-Eastern Sub- :
center
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Table 8.1 Prioritized Road Projects and Developmgnl Costs (Continued)

(—;‘(-.\d: ~3_; —Ii;;d Project Rovte Length] Road Type: Evaluation Development Cosl ) )
"f:" C::»de I:uncl!on (km} [Number fROW Construe-|  Land | Contin-|  Total Accumu-
el B - Jof Lanes tion Cost | Acquisi- | gency : tation
. {n1) - :
tion Cost
{million | (miltion [{million} (million | (miliion
e _Bp) Rp.) Rp) | 'Rp) Rp)
4551 17| SA  [ORR(sear Cerme)-Raya Darno’ | 5.4 4+ | 35 | Good 54,387 28,350 “12.401]  95,148] 1,491,177
" |Penmai-Sunkono-Wonokromo- | Busway o o :
Raya Panjang Jiwo-Fastern Sub- :
i conter ) : . L
455 | 18 | SA [ORR({near Cenme)-RayaDarmo | 66| 4% |35 Gaod 65473} . 34,650 15,168] 116,291] 1,607,459
. Permai-Sunkono-Wonokromo- . ©o ] Busway | P : : ) :
Riya Panjang Jiwo-Eastern Sub- - :
. . ceater ) o .
435) | 15| SA [ORR{nesrCame}RayaDamo } 72 | 44 | 35 [ Good | 72516[ = 37,800 16542 126,63] 1,734331
* |Permai-Sunkona-Wonokromo- | Busway] - ’ :
Raya Panjang Jiwo-Eastern Sub- 1
) cenler ) . :

4-13)] 41 |1 S.A  |Gresik-Driyoicjo 206 | 44 35 Good | -207,477 90,1251 44,640] 342,242| 2,076,573
: ; . Frontage| : o :
2-8)| 59 | PA. |Fromage Roadof Eastern Middle | 139 | 44 | 50 | Goos | ‘1s0001| 1042500 42,638 326.889| 2,403,462

- |Ring Road(Tolt Road) : . [Frenlage] ¢ | : i .
4-8) | 24 || S.A. | Jemur Andayani-JI Runghut© | 5.4 4 |25 | Good 36451 20,250{:. 8,505] 65.206| 2,468,668
: Industri-Bastern Middle Ring Road ) : : R O .
Stage 2 ’ ) N P I
4-8)] 25 A7 |IL Jetur Andayani-Jl, Rungkut 24 4 25 Good 16,201 72,500] 3,555 27,256] 2,495924) .
- : ladustii-Eastern Middle Ring Road] ’ : : : o
. jStage2 ) ) . oo ‘ ‘ :
49y | 26 | SA  jBanjaran-Sumur Welt a4 f2s | Goed | n3siol. 40438l 24487 187,735] 2883659
#14)| 43 | SA | Margosulyo-H Mastrip 29| 4+ | 35 Good 29203 “1s,225| - ss] C 51,098] 2,734,757
' . _ : Busway o S s
414)] 44 | SA. I Margoriulyo-Nl Mastrip 28 4+. | 35 Good 201" -14,700) - 6,435) 49,336 2,784,093
o ) o SR Busway _ B - )
4-14] 45 | SA ]I Margomulyo-dl Masteip 66 | 4+ | 35 | Good | €6,473] 34,650 ‘15.068] 116291 2900384
_ s Busway| . S . A L o
4.28)] 58 | SA  |ILRaya Runghut-JL 2. Suprapto- | 95 | - 4. 25 Good 640281 0 as5.625| 14,963 114,716] 3,015,100
Juanda Airport - : ) : o . R )
an| 67| SA [laang-Bumen 135 | 4 25 | rair 9,129] - 33,750{ 18,32} 143631] 3058711
42)| 8§ | SA. |i Dupak-Jl. Kapos Kampung 65 25 Fair 43877 24375] 10238] 78490 3237201
44t 1 SA  |ORR(near Cerme)-Raya Tandes- | 13.8 25 Fait 93,154 43,125 204420 156721 3393922
Banyw Urip-Pandegiling-Kertajaya ' 1 : ) .
4.9)] 13 | SA.  |ORR(neat Cerme)-Raya Tandes- | 2.7 4 25 Faif 12226 1002s] a2s3)  32604] 342652
_ " |Benyu Urip-Pandegiling-Kerlajaya| : : i . ‘ g
4:4) 14 S.A |O.RR{néar Cerme)-Raya Tandés-| 6.3 4 25 “Fair 42,527 2),625] 9921 76,075] 3,502,601
: Banys Unip-Pandegiling-Kerlajaya : ) o : ) : C o
46) | 21 | SA  [Menganti-Jojor Tunggal-Margoicjo] 42 | 4 .| 25 Fair 283511 © 15,750 6,615 50.716] 355307
42m] 75 | SA |Airpon Access s 4| s Fair | 91,029] 33,7500 18,732| 143611} 3,696.928
3-28)] 76 | SA. | Girlaya-JL Raya Dukuh | 8| 4 | 25| P 25,651 . 18250] 5085| 45386} 3742814
_ Kupang R T : o : B S .
4-30)] 78 | 3.A. [Socah-East Labang Soobwe ] 4 | 2s |F eair 67,503 ~ 25,000] 13,875 106,378] 3,849,192
1-9){ 35 | PA. |Outer Ring Rozd (Toll Road) 90 6 ] Fair | 711,920] ©252,000) 144,568] 1,108,508 4,957,700
: | ey . Nk ' . :
2.3)] 3 | PA. |Gresik Ring Road - %s) 44 | s0 Fair 3,168] 165625] 76,319] 585,112] $.542812
: : : Frontage| . ¢ o .
34) | 0 | PC. . JLegeadi-Miirip 15.5 2 20 Fair 73507 31,000] 15676) 120,183) 5,662,995
37| 61| pC Jlamongan-Mojokerto 3] 2 20 Fair ' | 219,573 92,600 46,8260 3583.999] 6021,99
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© “Fable 8.1 Prioritized Road Projects and Development Costs (Continued)

Code | Sub-| Road Project Route Length] Road Type [Evaluation  Development Cosl

No. c;‘?:“ Functien (k) [Numdes |[ROW " |construe-|  fand | Contin- | Total | Accuma-

e . [of Lanes { tion Cost | Acquisi- | gency fation

m) .
tion Cost

{mittion | {mittion H{million {miltion | {million

B Bp.) Rp.) Rp.) Rp) Rp)
110} 29 | SA  |Wonokromo-Gunung Sari-Jl. 37| 4 25 | Fair 227,481] 126375 53,079 406938 64289%2

] . |Maslsip {Outer Ring Road) . i : . :

a-29)} 77 | SA. |31 Tanjung Sari-JI. Kali Butuh 0| 4] 2 Falt 220251 © 10,250]  4,725)  36.226] 6465158
29| 1| PA |Bangkatan-Torjun T sao | ae | so | poor | es9286f - 270,000] 145,393) 1,144,673 7,579,837
1 - . . |Fromagel ] 0 . : : o
2] 36 | PA - |Gresik-Legundi-Krian 269 | 4« | s0 | Poor | 343348] 134,500 72427] $35.275] BA3SI2
_ T . ¢ [Frontage] N N . s
3| 2 | 'PC |Socah-Labang-Blcga - 20| 2 20 | :Poor 199,181]  84000] 42477 325.658] 8.460,770
32 : 10 | "B.C. |Meantep-South of Cerme (Outet 215 2 20 “Poot | f01,96l :43,000 21,744] 166,705 8,627,475

I i |Ring Road) - BE ) : : . _
33) |15 | PC [Benjeng-Further South of Cerme | 3.1 2 120 ] Poor | 14,701 62000 " 3,135F 24036 8651511
‘ . l(©uter Ring Boad) — ‘ . . _ o :

3-5y| 37 | ‘PC. |Krian-Mojosari 127 2 .| @ | Poor 60228f  25400] 12,813 58472 8749983
36)| 61 | PC. |Babat-Mantup 80| 2 ] 20| Peor ] 132787 s6000] 23,318] 217,105 8967,088
38)f 65 | PL. [BabatFloso-Gedeg 619 | 2 | 20| Poor | 307781 129,800| 65,637 503218] 9,470,306
3.10)| 68 | P.C. |DeketKarang Binagang 216 | 2| 20| Poor | 102436 432000 21845 167481] 9.632,787
311y 69 | pC. |PucukBrondong 82] 2 | 20| peor | 13a7s|  sed00f 285200 218655 9856442
3.12)f 79 | PC. |FastFringe of Lebang 9.0 4 25 | Poor 60752  22.500] 12488]  95740| 9,952,182
43| 9] SA |Benowo-A A Watangrejo(Gresik) | §1.0 4. ] 25 Poot 74,253 34,3750 16,294] 124,922 10,077,104
Ha.1] 38 | sAD {Pengatengan-Tanjungan el 4| 25 ] eear | o99229]  as93s| 2nvic] 166942] 10,224,044
4-12)] 39 | SA. |Gempolkurung-Supmut 46| 4 25 | poor | 98834 ase2s) 21627] 165806] 10,409,852
1-10)] 63| PA [Mojokerto-Gempol Toll Road - |.320 6 60 Poor | 542,415 192,000] 100,162 844,577] 11,254,429
‘ | rom ‘ :

39) | 66 | P.C. [Mojosari-Pacet-Gemekan Bs| 2 20| poor | 159344 67,200] 33,982 260,526 11,514,955
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Legend: -

s.a‘f:g::k:'ow’;«pmw TO“ Road
" Existing Read

bbbbbbbbbbb u N RaiMay : - .
' “Kab, /Kéd. Boundary Figure 8.1 Location of Selected Roads for Feasibility Study
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9. The Project Roads

The project roads, the locauons of which are presented in Figure 9.1, have several ssgmflcanl fealures
important for carrying oul the prehmmary design work as shown in l"able 0.1.

Table 9.1 Slgmﬁmnt Features of Project Roads

Project Road Length (k) Road Type and Class | Desipn Speed
: ) _ ‘Function | © of Road - (km/h) .
Route-1 { Toll Road | Surabaya © 89 Primary [ Typel 100
o | Gresik . 6.1 “Attery Class [ -
8 .| Sidoarjo . ° ‘0S5 ¢ P ' - F :
Arterial Road | Susabaya S N CfTypell: : 60
- | Gresik B N S I class 1 - b :

- Sidoado = 1.0 - . 1 '
Route-2 '} Surabaya 13.3 Secondary - | Typell T 60
Route-3 Surabaya - 35 | Artery | Class 1 : T

L .| Sidoagjo 46 . o
Route-4 .| Gresik _ 64
. | Surabaya - 212
Route-5 Gresik .92
: Surabaya 134
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10. Futuve Traffic Demand Projection ;
Future road networks in 2008 and 2018 were cstablmhcd to follow lhc priority ordcr of the proposed
road master plan in GKS. ‘

The toll collection system of the planned toll roads was determined to be a flat tariff for the intra-urban
{01 roads with independent collection systems by respective investors, and a dislance proportional tarifl
“for the inter-regional toll roads. A flat lanfl‘ of Rp. Zﬁm/v;hlcle of Calegmy ITwas applied to thc Gressk-
Ll)II)Ol'C_]O Toll Road of Route-1 project. . . .

%’l‘rafflc assignment has b»en made by ihe lmmmum tine path melhod and the fulurc traffic dcmand on .

‘ thc respechvc pmject roads was eslimated as shown in Flgure 10.1.
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11, Preliminavy Engiheering Design
11.1 Design Standard
This section discusses the desiga standards to be applied for the design of the project roads.

The desipn standards are divided into the following four seclions:
+ ‘Geometric Design Standard

P

‘Structural Design Standard

L

Pavement Design Standard
Dré.inage Desiga Standard

. 4

. The Government’s standards are used to a maximum extent where available. The USA and Japmesc
- standards are refersed (o for items not covered in the Governmcnl s standards. !

1111 Geomelric De_-.sign Standard

The g‘eomeui'c design standard used shall be the Urban Road Desigﬁ Standard since the project coads
" are tocated in Surabaya Me:mpohlan area. ' . .

Table 1! 1 Type and Class for the Pm_]ecl Roads

: Project Roads : .~ Road Funcuon Type : | . @ Class
Route-1 Tpll Road Primary Arterial !
: Aiterial Road |~ : I
Route-2 - B A o
Route-3 : ' Secendary Asterial
Route-4 : : o
Roule-5 .

ll.1.2 Si‘ruc'u':re Design Standard
: (l) Loadmg
T he loadmg specifications for the des: g of struclures are as follows :

¢ Peraturan Percncanaan Teknik Jembatan May 1992 BINA MARGA (BMS) (Bridge Design
Code)

+ Desiga Manual, Déoem_bcr 1992 BINA MARGA

.64 -



" ARSDS-GKS: SUMMARY OF FINAL REPORT

11.1.3 Materiad and Strength for Structures

- (l‘_) Concrete Strength

Table 11.2 Class of Concrete and Application
" Class of Compressive Application
Congeele ~ Strength
A-d 40 Mpa Priccast prestressed concrele structure
A-2 35 Mpa Cast insitu presteessed concrele struciure
" B-1} 30 Mpa Deck slab, picr head and column
B-2. -30 Mpa Cast insilu reinforced concrete pile
C. 21 Mpa Abuilment, footing, retaining wall
D ‘13 Mpa. Gravity type retaining wall
E. 8 Mpa Leveling conctele
AA 50 Mpa Prestressed concrete pile

(2) Reinforcement”

Table ll 3 Designation and Slrength of Remforcement

o - NS G312 ASTMAGIS . .
Type Designation “Yield Designation " Yield [ndonestan
' N —_ Strength . - Stsenglh . Stapdard
Round Bar SR 24 - - Grade 40 . 2800 as applicable
Deformed Bai SR 24 24 Grade 40 2300 as applicable
{3) Préstressing Steel
Table 11.4 Strength of Prestressing Steel
. Noninal Yield | Breaking Appl:cablc Standard
Notation Uttlization Diameter Streagth Streagth _
_ (o) kg/mm?) | (kgfmm®). 1S ASTM
PC Wire SWPR | PC Pile @7 135 | 135 G 3536 A 421
PC Wire SWPR 1 Diaphragm for PC &8 130 150 G 3536 - A2l
L Box Girder '
PC 7 - Wire FC Box Girder : : S ' !
Strand SWPR 7A FC Hollow Siab and | = T 124 150 175 T GASAs A416
Diaphragm for PC : ' L
Box Girder ]
PC7 - Wire PC Hotlow Core S!ab TI12.7 160 190 G 3536 Ad16
Strand SWPR 75 Unit, PC 1-Girder and
PC T-Girder _ : . . ; .
PC7-Wire PCI-Girder T15.3 160 190 G3536 | Adl6
Strand SWPR 78 : ' .
PC 19 - Wire Diaphragm for PC 1- Ti193 162 189 G 3536 Ad16
Strand SWPR 19 Girder; Diaphtagm for : : o S o
C : PCT-Girder . : L o
PCBar | Diaphragm for . PC_ S @2y - 80 95 © G309 AT722
SBPR 80/ 95 Box Girder i : L -

11.2 Iighway Capacﬁy and Number of Lanes

11.2.1 Highway Capacity Analysis

“The highway capacity of the project roads was examined based 6:1 “Indonesian Highway Capacity
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~Manual (HICM) Drafl Final Report ! Oc(obcr 1996 Dircctorale Gcneral BINA MARGA Dircctorate of
" Urban Road Development (BINKOT)"

“The resulis of the highway capacity analysis are shown in Figure 11:1to Figure 11.6.
113 Cross Section Design

Typical cross sections determined for the project roads are shown in Figure 11.7 to Figure IF NN
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- 11.4 Roulc Selection

11.4.1 Basic Polictes for Roule Selection

‘The existing Right of Way (ROW) and rescitlement are' the most critical matters for selection of the
alignment of the Project Roads. Where the ROW situation does not allow widening, sub-standard cross-
sections are applicd to meet the current ROW. Even where thére is sofficient ROW, il the social impact
is big because many resettlements are required, the new ahgnmenl is sclected s0 as to minimize the
resc!llcmem as much as poss:blc

1 1.5 Prellminary Des‘lgn of Interchanges and Bridges.
' 11.5.1 Tolb l.evy System -

The Project Toll Road w:ll constitute a part of ihe Surabaya Urban Toll Road Syslcm T hcrcforc 1! is
: iunderst()od that basically lhe ‘Toll Road will be operated under a flat tariff loll levy system. '

11.5.2 Location of ]nlerchanges and ON/OFF Ramps

:'lv.o mterchange (to! to tol) mtcrchangc) 8ix ON/OPF ramps and seven mterchange (artery to artery)
are planned on the Project Roads: lhe name of each interchange and lhe ON/OEF ramps are ‘shown in
Table 11 5 : '

Table 115 Name of lﬁlercllﬁ_llga and Onf/OIf Ramps

Route | Name of Interchanges STA Distance - Name of Conaecling - Remarks
© No. | and ON/OFF Ramps : (km) . Read o L
' " | Benowo IC : 14000 : ). Tambak Osowilangon - R
Romo Kalisari IC - 24500 © | 1.50 | Surabaya Gresik Toll . TwT.
3. Sememi ON/QEF 54800 4,30 | J1. Sememn Mo South : '
- | Route-4 ON/OFF 94800 - 3.00 - | Route-4 from North
1 N1, Menganti ON/OFF 134400 3.60 - | JI. Menganti form South
" | Route-5 ONJOFF 144250 . 085 Route-5 from North
Kesaimben ON/GEE 154200 ] 130 Route-5 from South
: I w500 | Planned Trunk Road Cod : :
Tenaiu ON/OFF 18+100 1.60 Surabaya Mojokerio Toll - TT .
Driyorejo IC 184920 0.82 | Surabaya Mojokerio Toll -
Torosobo IC 214015 210 NH Suvrabaya Mojokerto
Kali Anak IC © 04000 ' 1), Kali Anak
Kota Satelit IC 154500 - | Sby-Gmp Toll
. Janabangan IC 164600 “1.10: | Rodte-2
5 Kebonsari 1C 174300 - | - 070 Route-2
Ketintang IC 18+000 0700 1 3. AL Yani
RungkutIC 184850 D085 [ Jemur Sari

11.5.3 Preliminary Design o_i"Bri_dge;s :

~The standard span and cross seclion of the bridges arc shown in Figure 11.12.
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- 11.6 Preliminary Design of Pavement
- Pavement design thicknesses for the Project Roads have been determined as shown in Table 11.6.

Table 15.6 Pavement Design'Thickness

" Route-1 {1 Route-2 | Route-3 Route-4 Route-5

“roll | Antesial ' . | ‘Western | Eastern Remarks
B e Road }. -~ 3 part parl :
Surface Course -5 S5 s 5 "5 5 . " Marshall Stability
. 2 _ e : ' min. 750 kg~ |
Binder Corse 10 10 10 10 . 10 10 ‘10 Marshall Stability
B : 1 N _ : min. 750 kg
Aggregate Basc A - | 25 25 | 25| 20 | 20 [ 20 | 25 | CBRmin.50%
Ageregate Base B | - 30 L L 20 | ‘20 20 - 35 - CBRmin. 60%

| Selected Fill {(em) 60 {:. 60 - 60 60 60 |- 60 60 CBR min. 20 %

1.7 Cul‘_t‘ént Right of Way Situation and Required Right of Way
“The Project Roads caver three administeations’ which érc Kotamadya Surabaya (Kod, Surabaya),

- Kabupaten Gresik: (Kab. Gresik) and Kabupaten Sidoarjo (Kab. S:doarjo) Currenl nght of Way
_(R()W) situations and rcquued ROW are shown in Ta‘oic 11 .7 and Figure 11.13.°

':Tal_)lc‘ 117 Currént ROW Silualions and Required ROW

Project Read | Administcation | - Length Current - | Reguired | . Remarks’
: . (km) ROW (m) | ROW (m) e
Route-1 Surabaya ‘1ro) s | 103 Panly 55m
. Gresik 61 | 0 | 103 . | Agreed by Locat Gmemment
| Sidoarjo 1.0 SR | B 103 : | Agreed by Local Government -
" Route-2 Svrabaya 62 20 20 With Sub-Standard
71 ©o2X20 | - 2X20, : '
Route-3 Surabaya 35 2 ] 25 c :
- Sidoarjo 46 0 25 | Agreed by Local Government
Route-4 | Gresik 6.4 -0 40 - | Agreed by Local Governmént
| Surabaya | o620 © 40 40 - | With Busway '
' 6.5 35 a5 With Traffic Managemen!
85 - 25 25 Wilhout Busway
Route-5 Gresik .92 .0 S35 Agreed by Local Government
Surabaya 6.6 L 35 West Border to Jl. Mastsip
. 6.8 -3 - 38 H. Mastrip to 31, Jemur Sari
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" 12. Construction Planning, Operation and Maintenance and Project Cost Estimate
12.1 Construction Planning

12.L.1 Outline of the Construction Work

Anoutline of_ the construction work for the Project Roads is as follows.
(1) Route - 1 : Toll Road (20.80 km length)

B Ihe Toll Road conslruction is a new road construction and consists of a structure section of 12.5 km
 (piled slab section 5.35 km, bridge section 7.15 km) and an earth work section of 8.3 km. It is noted lhat .
o the light of the structure section takes up 60.1 % of the grand total.

(2) Route 1 Arlerial Road (15.50 km length)

This route consists of new road construction (8.06 km 52.0 %) and an overlay constniction section
(7.44 km 48.0 %). -

(3) Route - 2 : Auterial Road (13, 30 km tength) |

This route consists of new road construction (10.64 km 80 0 %) 'md an ov erlay cons!ructmn sccuon
(2 66 km, 20.0 %), :

(4) Route -- Anenal Road (8.22 km leng!h)

ThlS route consvsts of w1dcnmg and overtay lt is noted that budge conslmcuon length is only 0.15 k.
(5) Roule ~ 4 : Arterial Road (27.60 km length)

This route consists of a new road construction section (9.34 km 33 9 %) and an merlay ! wndcnmg
-construciion secuon (i8 26 km, 66.1 %) Itis noled that Ihe bndgc construction section is only 1.51 km
length. ' ' - - : :
(6) Route - § : Artesial Road (22.60 km length)

This route consists of a new road construction section (19.42 km, 85.0 %) and an overlay / widening
consiruction section (3.38 km, 15 0 %) It is noted that the bridge construcuon section is only 0. 71 km
leagth. ~

No major problems are anl:cnpalcd in lhe construction of thc Pro;ect Roads

12.1.2 lhu!mg Rmds l‘m Conslruchon Matel mls -
Construction of the Pro;ecl Roads mvolws the haulmg of a large quaullly of cmbankmem / pavement /

concrele materials. Nationat and Provincial Roads will be uised as hauling roads. These roads are used
as hauling roads for the current road 1mprovemenl projects in the Surabaya region.
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12.1.3 Construction Time Schedute

A construction time schedule for each of the Project Roads was assumed as shown in Table 12.1.

__'fable 12,1 Time Schedule

'6a:cr|;l:0;“—' ;-&1—;‘;:‘ [ —i n—d. year 3 1d. year 4 th. year Sth.year ‘[ 6 th._)t.c-a;j“—;h:-.e_;_:‘
. i T |
Engincering | Biiisviis
Dcsign :
Land- ] N
“Acqpisition )
'Cons_l:u-étioﬁ . ALY
Cpening to - ]
Tratfic

12.2 Operation and Maintenance
12.2.1' Opcration and Maihl’m'ance of the Toll Road

Private sector. pamclpauon is assumed for conslruction and operation of Ihe Toll Road ’lhc ‘
participation of P.T. Jasa Marga (Persero) (lndones&an Highway Corporation} is an essential
requirement in all toll road development and private investor parumpanon shoutd be 1mplcmcnted inthe
form of a joint venture or joint operation with P.T. Jasa Marga.. :

12.2.2 Scope of Opcrahon and Maintenance Works

The scope of operation and maintenance works is brcadly dwnded m!o 1) loll road nnmlcnance u) :
traffic management and iii) toll collccuon : :

(1) Toli Road Maintenance

Toll road maintenance together wxlh {raffic managcmcm has the three basic goals of prov:dmg traffic
safety, smooth raffic flow and user comforl

The maintenance function can be divided into routine maintenance, periodic mamlenance and incidenlal
mainlenance. L

Routine maintenance is based on rouline (daily) mspccuon of the condmon of the pavemenl cut and filt
qlopcs drainage, bridges and other structures and facilities to monitor any defecls or damage to them.
‘The results of routine inspeciion should be promplly reponed to the regtona! operahon office for
follow=—up mamtenance works as requnrcd ‘

Periodic_maintenance is bascd on detailed inspections to be pesformed at cerlain time intervals such as

" weekly, monthly or yearly depending on the type and kind of facilities, including checking and testing
the condition of various structures and facilities. Defecls and damage should be reported for repairs or
remedies. Periodic maintenance also covers such works as cleaning of pavement, guardrails and sign
boards, mowing and maintenance of landscape plantation areas, and road marking and painting.
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Incidental maintenance is basically the work to be carried oul to restore the toll road and the related
facilities lo their normal opesating conditions after they are dmlaged by road accident or natural causes.

Maintenance works except for inspections are executed haswall} by conlraclors under lhe supcwmon
of the regional operation of(ice, and will include:
+ Cleaning of pavement

* Mowing and maintenance of plantation areas
+ Clcanmg of drainage facilities
¢ Pavement repair such as p'zlchmg and rcsurfacmg
. Repalr of expansion Jomts of bridges and viaducts
. Repalr of fill and cuttmg slopes :
~# Repair of damage to road facilities cavsed by lra[[nc accident -
. Bellerment work mcludmg pavemenl overlay, conslruuwn of addllmnai facnlmcs clc

: (2) Traffic Managemcm

';Tramc managemenl means traffic ‘control, removal of dnsable cais WhiCh have been mvolved in
: accnden[s and furnishing users w1lh exprcssway and Iraffzc mformallon :

lhghway palrols are con(!uclcd to locate’ damage to road facilitics, traffic accidents, illegal parkmg,
disabled cars and other exlmordmary conditions which distueb traffic safety. Information and reports
are dispatched to lhe rcgional operal;on of| f ice lhmugh radio communication installed i in lhe patrol cars.

Suich services as réscue, ambu!ance and emergeicy treatment to those mjured duc to traffic accidents,
-and lowmg of d:sabled cars are executed.

Traffic control includes general oonlrol of speed, overloadmg and emerg;ncy tane use (under unusual
conditions such as traffic accident, adverse weather and operation of maintenance works). Conlro! and
' prohlbmon of illegally overloaded trucks are conducted in’ cooperation with teaffic pohcc Axte load
metess will be installed at éntries to interchanges for weighing.

Traffic surveillance including information collection and dissemination is also an important part of
tralfic managenient especially when the traffic volume is approachmg tke toll road capacity, Installation

of facilities such as CCTV, radio broadcasts, variable message signs and emergency telephones will be
programmed in the future.

{3) Tol! Collection
“The Toll Road will be operated undes an open system of toll levy asa regional toll road.
1223 Ol'gahiza:ti(’)n for Ope'r'aﬁon and Maint.cnance '

For private mveslor pammpallon in the Toll Road the orgamzauon for operat:on and maintenance
should be self-sufficient, separaie from that of other Toll Roads. Its basrc crgamzalmn will be
composed of a Ilead Office, a Regionat Omce and roll Gate Oﬁlces f :

* (1) Head orﬁce

The head office will be responsible for overall managemenl of the orgamzal:on including decision
making related to the activilics of operation and maintenance of the Toll Road, budgetary conlrol ete.
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- {2) Regional Operation Olfice

' Fhe regional operation office will be rcsponsible' for operation and maintenance works for the Toll
Road. Since the operational length of the Toll Road is only 15.5 km, the establishment of one office is
sulficient. It is eccommiended that the offlcc is located beside the throughway barrier gate. -

{3) Toll Gate Ofﬁccs

A toll gate office will be provndcd at-cvery on-ramp and a! the throughway toll barriers. The office
space prov:dcd will decnd on the number of toll booths.

- 12.3 Pioject Cosl Estimate
12.3.1° Premises for Cost Estimate
The basic preinis’es' in estimaling the prbjecl cost were as 'follows:

1) All the construction works wnli be execulcd by contractor(s) to be employed by a pnvatc investor or
the govemmem for developmenl of the pro_leci roads.

2) The unit price of cach cost component was delermmed based on the economzc condmons prevmlmg
in 1996/1997. ‘

'3) For lhc construction \\orks, lndonesran taxcs and duues on import eqmpment ‘and materials (fax -
‘ 'pcrcentage depending on typé/kind of équipment and matérials) will be 1mposed Indonesran value
added tax (10 %) wnll be also mposed on the contractor,

HE ngmeermg cost was assumed to be 10 % of the conslruchon cost, consmlmg of 4 % for delaaled .

des:gn 'md 6 % for wnsirucuon supervision.

5) Physical conlingency was esumaled to be 10 % of lhc total of cotistruction cosl purchase cost of *
maintenance equnpmcm land acquisition and compensal;on costs, and engineering cosl,

The pr(':vjecg cost has been cslimated as the finantial cosl_ and the economic cosl.
12.3.2 Estimated Project Cost and Souvce of Finance
(1) Estimated Project Cost

‘the project cost was estimated by the follbwing items.
¢ TInitial Investnicnt Cost
—Construction cosl : _ .
~Purchase édsi of maintenance equipment T R
—lLand acqulsmon and compensation cosl | - |
- —Engin¢ering cosi
- --Contingency
+ Additional Initial lavesiment Cost
_ —Overlay'cost

+ Opcralion and maintenance cost - -
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The estimated initial investment costs for the prcqecl roads are summmzcd in Table 12.2. The cstumtcd
~ additional investment costs are sumimarized in Table 12. 3.

Table 12,2 Summary of!mllal Imeslment (.ost

e i e e g i i s

Roavte- | Route ~ | Route -3 " Route -4 Route - §

| TolRoad | AmcristRosd Arteriat Raad o Ancriad Road _ Avtedol Regd
Description Fowncial | Feoasmic| Financial | Ecvnomic Fu;mm.ﬂ h sonmk | Financial | Ecenomic§ Emancial | Econcmic] Finaocid | Eciminic

. Cost Cont Cost Cost Cost Cost Cont Cosl Cost Cost (it Coxt
[ oo ey L o2 et Ro) Yo o) (] B (. Ra (L R Mk R ol Ro L (o Rp ) ok Bpd | (o R}
Comstzaction Cost . 545,557 495,061 158297 143007 130873 118935]  2347s 20,302 exssso] 125es8] IS0 12338
| basd Acquisition et Comgensation 48,305 48365/ 22718 nhns 34,760 34,760 21,561 22,561 34497 34,497 11,064 47064
Purchuse of Manlenance Equq»m(m' T3S 2,300 L w3 197 537 441 M [ 1,05 1,217 831
: r.rgmcc!mg ) 54,556 49,555 15,830/ 14,391 13,047 31873 248 pAR] 13855 12,5%% 13,602 12,366
Sub - Tidab ’ 651,443 s96,262] 192,953 1RLMT) 199,507f  18849C SRR T OSTLMS| IRRIRAE  VMLOMT| 1RROG4| 13334
|Contirgency o |ossaaa] seeas] o nsaes] amasol  s76s] o aesiafc s sass]  ana3sd o araoe| aeaet| | Rwing
Totat : 716,587]  6S5.838] : 2127397 199978 191,{@1 182,809 59 ?09 56,4308 207,223( 151435 _ 2pTe04] 201310

Source: Estimated by J!(‘A Stody Team
Table 12.3 Summary of Add:llonal lm estmeut Cost

b Rowte-1 - " " Route-1 " Rowte ~ 2 T Route -3 Route -4 : Romt-s

) Tol Raxd Arterid Road - Artecial Rood Aderial Rood_ Asterial Rad Arteriaf Raond
Description . Financial | Ecenomic] Fuanciat | Ecopnmic | Financial | Economic | Fawncinl | Ecoonoue | Financial | Econorde ] Finaatid | Ecesomie

Cast Cost Cost Cost Cost Cost Cont, Cast Cost Cost | Cost Ot
: tmil. R23 | (m R |t Rod |t @p) | (et Rpy | g Red Jmi Rpt | (ot Ro [tent p ) {(mil R [ (el Rt J4mil Re)
Onorlag Cost ; ) 5,183 7,403 63780 5798 - 4582|4166 50 7 T IR 103 2,362

Sourée: Estimated by JICA Study Team
(2) Source of Finance

Project loans ffom international lending agencies may be inevitable such as from the Overseas
“Economic Cooperation Fund of Japan (OECF), the World Bank (IBRD) and the Asian Development
Bank (ADB) as official dcvelopmen: aids (ODA) The terms and condmons of laans are as follows:

OECF Loan
The loan proceeds shall be appropnated aocordmg to whlchewer case is smaller, 1) or ii). -

i) 85 % of lotal conslrucnon costs mcludmg land acquisition and property compensation cost, and
ad:mms!ralwn cosis.

" i) 100 % of diréct conslruchon costs excludmg land acquisition and properly compensation cost, and
including admmlslranon cosl

IBRD/ADB Loan

‘The loan proceeds shall cover only lhe_foréign currency po'rlion. The local currency portion is usually
appropriated by a loan from the Export—Import Bank of Japan.

12.3.3 Operation and Maihteﬁanée Cost

- The annual opcra!ion'and maintenance costs of the Toll Road at 1996/1997 prices are estimated to be
" Rp. 4, 642 mil., bascd on data from the adnumsltauve off:cc of the Surabaya- Gempol Toll Road,

“The annual mamlenance cos! of lhe Anenal Road at 1996}‘199? prices is cshmaied to be Rp. 22 6 mil.
per km

12.34 Yearly Cash Flow of the Prq]ecl Cost

“A yearly cash flow of the project cost has been prepared as shown in Table 124 to Table 12.9,
assuming the following implementation schedule.
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Detailed Design 1 year’
" Land Acquisilion 2 years
Counsteuction 3 years
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Table 12.4 Yearly Cash Flow of the Project Cost for Roufe - 1 : Toll Road

Utnit: Million Ro.

Ronte -1 Enitial favetment o Overlay |
Toll Road 1st.year | 2nd. year| 3¢d. year | dth year | Seh. year ] 6ih yeac]  Tota) |16 th. year|26 th. year
Financial Cost ' )

Construction Cost ' 181,852 181,852} 181832} 545557 8,143 B.14X
Land Acquisition and Compensation 24,153 24,353 - 48305

Purchase of Maintenance Equipment - . 10250 0 3,025 :
Engineering T 16,357 : 12.730) 12,730 12,730 54,536 814 814
Sub - Total . 16,367} - 24,18 24,1530 194,582 19a582) 197607 651443 8,958 8433|-
Contingency j - 1,637 25| 2Ans] 194581 - 19458 19761 65,144 . 596 896

Total : 18003| - 20.568]  26.568] 718040 " 214040] ~ n17368] 716,587 - - 9854 9851|
Feonomic Cost o . . . L ) )
Cosstruction Cost

: ; : 165320 165320] 185,320] 495,961 7403] - 7403
Land Acguisition and Compensation i 24,153 24,153 : ‘ :

] ases
Purchase of Maintenance Equipment . S o 2,400 2400 - Lo
Erpincering Lo 14879 . ., : Sit,s2| foas72) o11,572] 0 49,596 740 LT
Sub - Totsl : 14,879] 34,153 24153F 1765931 176893] 179,292] 596,262 © 8143 8,?4] '
Contingency : © 1,488 2415 2415 17,68%] - 172,689 17,929 ' 59.626) - ' 8H4 B 1)

| Totad 16,3671 26,568] & 26,5681 191,582 194,582  i972n] 655,858 8957] . 893
i o o Source: Estimated by JICA Study Team

“Table 12.5 Yearly Cash Flow of the Project Cost for Route -~ 1 : Arterlal Road

Unit: Millicn Rp.

Route ~ 1 Initial Invelment - Oneriay
Arterial Road - o | st year | 2nd year] 3wd. year | 4ah year ] Seboyear| S1b year]  Total |16 sh. year}26 th. yeor
Financtal Cost : S ) O o ’ : .
Construclion Cost ) : 52,768] - 52,766 52,766 158,297 - - 6378] - 6373
Land Acquisition and Compensation 311,358F ¢ 11,358] - 22,7116
Putchase of Maintenance Equipment ‘ Co o s 1120 1,120 ) ;
Enginecring . 4,749 . : 3694 - 36% 31694 15,330 638 635
Sub - Total o419 rpass] 11,358] 56,459] 56,4591 | 5T.5T9| 197,563 7.6 7,016
Contingency _ 475|. - L1386 i3l seas] 0 sl sass| 1vee w2 .
Tota] . ‘ Cosal w2d9a) 12494} 62105] 62,105 63,337] 217,759 3218) 72718
Econombc Cost . ‘ Lo B . . )
Construction Cost _ : ' a7068] a796s]  arses| 13907  s7e8| o 5788
Land Acquisition and Compensation ' 11,358 11,358 ' . 22,716
Purchase of Maintenance Equipmeat ) . ) ' : ) 783 733 . :
Engincering . L © 437 ’ - 3358F - 3388 3,358 14,351 LS80 580
Sub - Total ' © 4,317 11,358) : §§,358 51,327) - 54,327 SLI0] 181,797 '6,378] - 6378
Coniingency ‘ ‘ canl nue|  azs] sam) o s sa] 18180 63| 61
| Total. 4749] - 12491) w203 sede0|  $ese0]  s23nm] 19997 7016 - 7,016

Source: Estimated by JICA Study Team

*Table 12.6 Yearly Cash Flow of the Project Cost for Route 2

: Uril: Millica Re.
Route -2 laitial Invetment Overiny
Arterial Road 1st. yeat | 20d, year| 3ed. year] 41h.year ] Sth year | S1h. year] Total {16 th. year) 24 th yeae
Financial Cost C i : ’ - .
Coastruction Cost : 43624 41,624 43,624 130813 4,582 4,582
Land Acquisition and Compensation 172,380 17,380 34,760
Purchase of Maintepacce Equipment ) 791 ™1
Engineering : 3926 : ©30s4) 3054 30841 12637 458 458
Sub - Total o S 3,926 12,380 17,380 46,678 46,675 41475 179,547 5040 5040
Contingency ' 3l - 1msl o118l oaes8) - 4688 47471 17,952 504 504
Tolal - ; . 4,319 19,118} 19,118 31,346 51,346 52222 197.469) . 5544 5544
Economic Cost ’ : : . :
Construction Cost S : Coe : 39,658]: 239,658 39,6531 - 118975 4,166 4,165
Land Acquisition and Compeasation 17,330] . 17,350 - : o 34560
Purchase of Mainienance Equipment ‘ ' ' ss7 0 - 887
Engineering : 3,569 o el 276l o 2,776) . 11,898 417 41H7
Sab - Total . . - 3569 17,330 17,350 2434 12,41 4259921 166,190 4582 452
Contingency ‘ 3570 0 4,138] 0 ,738] 0 4,243 4,243 0 4299 ©16619 453 458
Total - 3,926] - 19018] - 19,118] . 48678] 46678 47,201] 182809} - 50| 5040

Sovrce; Estimated by.JICA Study Team -
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T'able 12.7 Yearly Cash ¥low of the Project Cost for Route - 3
Unit: Million Ry,

: Route = 3 ) : : Initia) Invelment Orverlay
Arterial Road ) Pstyear | 2nd. year| 3od year | 2th.year] 5ih yeas ) Gth. year Total | 16¢h, year |26 th. year
Financial Cost ) )

Construction Cost _ 7,825 1,825 78251 23476 £O90 1,090
L2ad Acquisition and Comprasation 13,731 - 13,781 . . 27,351

Purchase of Maintepance Equipment : : : 411 M

Fngincering o ) ) 548 348 543 238 109 109
Sub - Total . ' r 13,731 13,781 B373 8373 B35 5826 - L9 . 1,199
Contingency 70 1,378 - 1,378 8371 8% 331 5,34 - 120 120
Total 1 7Sy 1sa58) 0 15,159 9210 9,210 9696) 592091 -13i9] © 1310
Fcononiic Cost R . e - . : .
Construction Cost . : : o AL EEE AL a14] 21,342 431 99

L5nd Acguisition awd (‘ompcma-mn : 13,751 13,781 ; s i ©23.561 '

Furchase of Maintepance qupmenl . . ; B : 9] . 309 :
Erginzering : P LT I Dooogesyc oo agg] o493 2134 e .99
Sub — Total ' P &40 - 43,7181 13,751 7,612 © - 7,612 7,921 ;. 51,346 1,080 1090
[‘omipgency . . . ! « &4 - 1373 1,_373 C 781 K -761 ‘ 792 5,133 : 109, 109
Total . R v £5,159 15,15% 8273 ‘83 §713] . 58450 1,184 1,199

Source; Estimated by JICA Study Team

Table 12.8 Yearly Cash Flow of the Project Cost for Route — 4

Uitz Mittion Rp.

Route -4 . P L laisial Invetment ' Onverlay
Arterial RD@Q__ : 1st.yesr § 2. year| 3ed yese | 41 vear | 5t year | 61h year Total |16 th. year| 26 sh. year
Financial Cost . ) ; ' : "
Construstion Cost V46,153 46,183 46,1831 133,550 11,398 11,398
| Land Acquisitioa and Ccnmp-eniahon 17,249 17,2491 : S 334897
Purchase of Maintenance Equipmcm : ] ¢ L485) - 1,486 - '
Ergincering - 4,157 : 3233 3233 . 3.233) 13BSSp L140] - 1,140
Sub - Total ' 4,157 17246 17,249 49416 49416 50.902] 188,388 12,538] - 12,533
Comingency . Co Sa16]  ams|t oL 1992 49420 s000] isg9| ¢ ov2s4) 1,254
Total . : L4572 189731 185713 54,3580 . 54,358 339921 207,227 130792 13.792
Ecenomic Cost : ) : . o ,
Construction Cost E - 41,985 41,983 41,985 125955 10,361 10,361
- | L20d Acguisition and Compensation S 12249 17,249 i S 3Aan o
Purchase of Maimensnce Equipment . . ) . 1,039 1,039 - .
Engincering ’ 371 . 2,939 © 3,959 2,939 12,59 1,036 1,036
Sub - Tots] - ‘ 3779) 1,239 n249] aa024]  44924] 45563| 174037 11,397 11,398
Contingency : sl nms 1,783 4492] 4492 1 ssee] 17400 1.,140] ¢ 1,140

(Fotal : 43370 1‘1.971 189230 494160 49416l 50.559) 5934930 325370 12.53)
: L : Souvice: Estimated by JICA Siudy Tean

Table 12.9 Yearly Cash Flow of the’wl’roj'eét Cost for Route -5 .
' ' = ' - : ' Uit Million Rp.

Roule -5 : ~ Initial Invetmient . L Overlay .
Arterial Road 180 year | 2o year | 3¢d year{ 4h. yeor | Sah year| 6h year]  Total | 164h! year] 26 th. year
¥inanclal Cost . B

Constrvetion Cost . 45,390 45,340 45340[ 136010 - 30339 3,039
Land Acquisition and Compensation : 23,532 23532 ) 47,064

Purchase of Maintenance Equipment : ) 1,217 1.217 .

Engincering 4,081 3174 37 A7) 1380 304 304
Sub - Tofal $031] - 23,532  23532] 4B514 az st 49,731 (197904 3342 3,342
Conlingeticy - sl o233 23] d4sm asst] . asm]  1emo] 0 am 334
Torl . 4,439] - 25835 25885] 53366 53,366 S4,704] 207,654 Y 3.671
Economic Cost ) : R I I o

ConstractionCost ~ -~ , | aine] o sias] 41219 123688 2,762 2362
FLand Acquisition and Compensation ] s s - o 47,064 : :
Purchaze of Maintenance Equipment [ B . B 881 851 - N i
Togincering | : 3,710 : 1 2883|2885 2385] 12366 176 276
Sib - Total : arof 2353 0 2asaz] sda08] U oasa04]0 aness| s3gas| oaess] o 3o
Contingeacy . : anl o, 2353 2383 4430 Cael0f - 4495)  1R3%Y 3 08|
Total . : 4.081] ' 25885 358850 43514 43,5141 494501 202,330 3342 3342

Source: Estimated by HCA Study Team
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- 13. Environnmiental Impact Analysis
13.1 Background and Objcetives

‘The Master Plan of the Arterial Road Development System in Surabaya Metropolitan Area was carried
out by a series of activilies designed to formulate how to enhance the read transpoutation network
targeted at the year 2018, The plan consequently seitlled on five priority routes 1o be construcicd
urgently from the view point of regional economic gromh

" FoRlowing the Master Plan study, a feasibility study was carricd out of the five priority routes, with a. -

total length of approximately 100 km shown in the following figure. The five routcs include onc toll
© road with an arlerial road parallel to the toll road, and 4 arleual roads The flve Toules pass mamly
- through urbanized areas in SMA region. : :

Referring to the Indonesian envimnmenlal legislation syslem as defincd by Law No.4 (Adicle 16) of

. 1982, an Eavitonmental Impact Assessment shall be carried out for proposed road projects of a cesiain

scale in ordér to consérve the Jiving environment. The Environmental Impact Assessment (Analisis

" Mengenai Dampak ngkungan) is composed an Eovironmental Impact Analysis (Analisis Dampak

. Lingkungan: ANDAL), Environmental Management Plan (Rencana Pengelolaan ngkungan RKL) and
: anuonmemal Monitoring Plan (Rencana Pcmantauan L mgkungan RPL). :

o a..t.u:ﬁ..-:-..s To'liRogd
Existing Road
sersearmane= | Ralitway
emimns . Kab. /ied. Boundary -

Figure 13.1 Location map of Subject Rontes
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13.2 Contents of Environmental Impact Analysis (AMDAL)

13.2.1 'begal Basis of Environmental Impact Anatysis (AMDAL)

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 Environmental Impact Assessment (AMDAL) is
prescribed in the Government Regulation “The Analysis of Environmental Jmpact” No. 29, 1986. The
‘Regulation No. 29 1986 was amended lo Government Regulation No. 51, 1993.

An environmental rmpact sludy has the following objectives 1 :
W rdentrfy the proposed project actwrl:es which may have significanl impact on the environment.

* o identify the exrstmg envrronmenlal conditions which may be unpacied by the proposed project.”
* ‘to estimate and evaluale the significant e_nwrom_nenlal impacts. '
+ o provide recommendations on environmental management and monitoring.

According to- Goverament Regulalron No. 51 lhe followmg activitics and pro;ecls requrre an
enviconmenlal impact asscssment
+ change in land structure and landscape,

+ cxplouatron of rencwable and non- renewable natural resources,

* processcs and activities whzch can potenually create depleuon degradalron and deterioration of
- natural resources, E :

¢ - processes and activities which may affed the social and cullural environment,

* processes and activities which can interfere wuh the prolecuon of nalural resources of the
conscrvation of natural heritage,

"+ intcoduction of plants, animals, and micro-organisms, -
+ production angd use of biotic and non-biotic matonals _ ,
+ application of technology which is predicted to have a polenhai e[fcct on the envrronmcnl
+ - high risk activities Wthh affect the defense of the state

According to Regulalion No. 51,1993, cnvrronmomal' rmpa’cl studies at the feasibility phase can be
divided three categories: “need AMDAL study”, “need Standard Operation Procedure”, and “no need of
environmental study”. The subject Toll Road and Asterial Roads improvement projects in this
feasibility study require an Environmental Impact Assessment in accordance with The Guidelines of
AMDAL, Mmrstry of Public Works by the projecl proponcnl

13.2.2 lmplementallon of Lrwrronmental !mpact Analysis Slucly (AMDAL}

‘the procedure for an AMDAL Sludy is doscrrbcd in Mamgement Gurdelme for anrronmcntal Impact
Assessmeni, Ministry of Publu, Works: (58/KPT5/1995), Technical Guideline TOR Comp:lalron

(M?fKP’i‘SleQS) Technical * Guideline Preparation of Environmental Management ' Plan and :

Environmentat Momlonng Plan (148,’KP'I $/1995), and environmental and other related rcgulauons
rhe AMDAL study requires the following steps:

* the project proponent presents TOR of AM DAL study to Working Group / Technical Team and
Central AMDAL Commrssron

+ the project proponent carries out AMDAL siu‘dy.
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¢ the project proponent presents result of AMDAL study (o Workmg Group /T echmcal T cam and
Central AMDAIL Commission.

The JICA Study Team entrusted the exccution of the AMDAL Study including internal administrative
procedures, environmental condition survey for the subject projects arca and environmental impact
analysis, to a local consultant, PT. Wiralman & Associates recommended by the Directorate Genesal of
Highways, who worked under the supervision of the JICA Study Team in accordance with the JICA
agrecment. The local consultant began the AMDAL Study in December 1993, :
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Figure 13.2 AMDAL Procedure and Members of

Administrative Commitlee

Items to be considered in the AMDAL can be cIass:ﬁed under’ lhrec wmponems a Physical and
- Chemicat Component, a Biological Component and a Social Economic and Cultural Component. In
accordance with the AMDAL Guidelines of the Ministry of Public Works, the nlcms are as follows :

Physical-Chemical Environment Compon cnts

* Climate

* Topography / Geology / Soit
*+  Hydrolopy and Water Quality
*  Air Quality

* Noise

Social - Economic and Social Cultural
* Demography and Community
** Liconomic Activities _
+ lLand Use
* Transportation -

*  Public Facilities and Infrastructure
» - Archacology and Cultural Property
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133 !mporhnt Environmental Impacts

tdenuhcauon of impacts is aimed at understanding the impact poh,mnl that might be cauqed due to the
relationship between project activities and environmental components. Utilizing matrix of project
activitics classified by project phase and environmental components, characteristics and the importance
of the impacts are assessed based on the following:

Im pact Clm"'icterisﬁcs

fhe impact characleristics are dlslmgmshed by posulwe and negahvc :mpacts Posmve lmpacls are -
© defined benehaal to the cnvnronmenl whilc negative nmpacls are defined unfavorable

- Important Impacls s

" The criteria for 1mporiancc of the impact referred to in lhe Guidclme of [mportana of lmpac! {1 lead of
. Bapedal Decree No. 056/1994) is defined as follows: :

. a. Total peoplc affecled by the mlpacl

' b. Arca of impact significance

¢. Dusation of the impact

d. Impact inl'ensiiy .

e Other environmental components affecled by the impact
. Cumulative 1mpacl characteristics, and

g2 Revermble ot ireversible nature of the 1mpacl

As a result of p0551ble enviconmental m1pact 1dcni|flcauon and prediction, :mporlant impacls, bolh
positive and negatwe are assessed as follows:
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" Table 13.1 Sum:nary of Possible Environmental Impact

: Environmental Impact Prediclion -
Project Activity . ' R-1 R-2 R-3 R-4 R-5
I. Pre-construction Phase : ‘
(1) Sire Exploratory Survey :
1) Social lastability _ N N N N N
{2} Land Acquisition o : o _ _
1) Resetilernent _ N+ © Ne N+ Nt | N#
2) Social Inslability : SN N "N NI ] N
{3) Employment of Labot ' _ : :
1) Economic Activitics and Eroplayment P P P [ 4 P
2, Censtruction Phase ‘
(1) Mobilization ofl]cavy Eqmpmcnl Activity : : .
1) Air quality and noise N N N N N
2) Road Facilities N N "N N - N
3) Traffie Congestion . N N S "N N
(2) Matesial Transportation Actmty : _ :
© 1) Impact on Air Quality and Noise - N s N ‘N~ N N
2) Impact on Traffic Condition N N N SN N
. 3) Impact on Road Facility N N N & N N
(3) Demolition of Existing Structure S
1) Impact on Air Peltution and NOlse ‘N N N N N
(4) Land Preparation _ -
¢ 1) Impact on Air Quality and Noise - N N ‘N N N
) ; 2) Imgact on Hydrology N - N N "N N
: 3) Impact on Biclogy Aspeet N N N TN N
(5} Road Construction Work ‘
1) mpact on Alr Quelity and Noise . N N N N N
_ 2) Hydrology ' N N N N N
3. Operation and Maintenance Phase : '
{1) Existence of Road Structuse _ . ,
1) Landscape and Lend Use Patiern P+ P+ S P4 P P+
2) Economic Activilics - ) P+ ] - P+ P+ P+ P+
{2). Road Operation _ -l : : -
1) Air Quality and Noise i PN PN P/N PN . P/N
© 2) Traffic Flow - 3 P P | ORI S
{3) Maintenance of Road : . S
1) Aesthetic P P P P P
2) Amenity : P P P p P
3) Hydrology ] P A P P P

Mote: P: Positive Impaci, N: Negall\elmpacl Inlensny no mark |ns:gnsfcanl + SIgmﬁcant

13.4 Evaluation of Important Environntental Impads

{1) Criteria of Impact Evaluation

One inpact evaluation approach is to examine the .qharacterislics and imporlance of p_redicled impacts.
‘The impacts defined as negative and poéitive, and significance and in’éignif céﬁce.will be examined as
direct or indirect impacts, and the relationship belween project activities and the environmental

condition. In particular 51gmf1cant negalwe lmpacts witl bc clanﬁcd in oon51derahon of the source of
the lmpacls and the struclure. :

(D) Evaluation and llandling of Impact
1) Pre-Construction Sl:ilge-

' Predicted impacis on the environment in the pre-construction stage are communily unrest, reselitement,
and public restlessness and perception caused by project preparalion activities such as exploratory
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~ survey and land acquisition for road construction. Resetllement is predicted as a significant negative
impact, and communily unrest and public ‘restlessness and perceplion. are also predlcled as a
insignificant negative impact. Evaluation of each impact is e'{ammed as foltow

Resettlement is quite a critical matter of social impact categonzcd in mgnthcant_ncgalivc impact by the
land acquisition activity. Households and buildings which ace located in the project area are required to
be reseitled to alicrnative locations with appropriale compensation. Based on interview result, about 50
to 90% of respondents ageeed to the project, however, they require oompensatlon with market land
- price. At a similar project in the north-castern part of Surabaya, some parts of a pro;cct have bf:en _
suspended duc to mappropnale compensalmn for land acquisition.

Community unrest and public rcsllcssness and ! perception are predlcled and also social |mpact
accordance with the initial aclivities of the prowcl These impacts affect the inhabitants in the pro;ect '
~ area and in the surrounding area. Once the projéct is announced, compensahon for the related people
and anxiety rcgardmg their new environment will be discussed among them. Accordmg {0 - project

" information, market fand price will increase due to tand speculation. Thus, the compensation process '
- will be disturbed and an economic impact will result. Therefore public resllessness will be mcreased

' 2) Construction Stage

~As explamed in the prewous secuon, -.,ommencemenl of construcuon aclwuy will involve heavy .
equipment mobilization, labor mobilization and construction of project offices. These activities will
cause various 1mpac:s of the physmal and social ecoriomic cultural envuonmental component.

Most of the impacts are catcgomed as ms:gnlhcant negauvc and s:gmficant positive. They have local
characteristics and occur over relalwely shoré periods, and each impact has partial characteristic (not
_cumulative).

' an:ronmental |mpacls are caused by a series of conslrucnon activities such as material lransponahon
land preparahon and the cosistruction work. :

_Other ac(ivities wil! accumulate such operation of heavy equipment, mobitizalion of laborers from their
homes to the projeet location and operation of the project offices, where the air quality component will

- decrease, caused by pollulant gas emitted from heavy equipment, and also an increase in noise and dust
affected by material transportation. Also the water flow pattern is disturbed due to filling activity and
the surface water become turbid because of the fill material.

The mobilization of laborers and road constmcuon aclivities will generally result in an impact on thc
business opportunity and economic aclivity. The existence. of buildings such as small shops and
_ gesidences, both temporary and semi-permanent, along the proposed road wnll cause a problem later,
“particularly the' cxlstenoe of unauthonzed bunldmgs

. Besides the above men!:oned impacits, at the same time material transponauon by heavy vehicles will
" increase traffic congesuon and damage lhe road fac:lmes

After the road oonstrucuon is completed, the' suppomng activilies such as operanon of ‘heavy
equipment, land preparation and operation of the base camp, also the frequency and intensity of market
activity, will decrease. Thus the impacl on ait qualny and the noise componént will ‘also be decreased.
However construction of drainage channels and other auxitiaries will cause positive impacts on both the
hydrology environment and the aesthetic environment components. '

- 9% -
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- Pant of the road allgnmcnl passes through a periodical flood area, lhus the construction of drainage
: channels will decrease the flood area. Other auxiliary constructions will result in improvement of the
environment such as grecn plants which will conserve the environmental aspects.

}) Post Construction Stage

The opesation of the road will start after completion of the road construction. This will encourage
various cconomic activilies because of smoaoth transportation of freight and accessibility to economic
centers. However, ncgalive impacts such as air poliulion and noise, change of land space and land use
_pattern in the project area are prcd:cled

- Regarding air polluiion and noise, a negalive aspect is not only predicied but also a positive aspect.
“Travel speed will increase because of road improvement so that level of emissions will be decreased.

- Therefore, the road improvement can be a positive lmpacl which encourages lmprovement of air
.poliution along the road.

13.5 Environmental Mahageméht Plan and Environmental Monitoring Plan

'13.5.1° Efforts of Thcse Plans

The projects will affect some sngmﬁcam impacts evaluatcd through 1mpacl identification and predxcl:on'
in each project slage It is necessary lo miligate the negative impacts and to encourage the positive.
nmpacls It is therefore necessary that a' comprehensive environmental managcmem stralegy be’
formulated T hc impacts from cach pm]ect activity are as fo]lows

(l) Pre-Construchon Stage '

Dunng this stage, the followmg negalwc impacts are exammed
+ Community unrest by exploratory survey

+ Resettlement during the land acqu;smon aclmly which causes unpac{ on loss of busmess place
and Hvelihood,

+ Public restlessness causccl by mcompahblluy in wmpensahon price thal fmally will obslrucl the
land acquisition.

(2) Construction Stage

During the construction stage, the following impacts are exaniried.
*+ Decceasing ambient air quality and mcreasmg of noise level
* Watcr flow obs!ruchon .
* Existence of 11legal scmx pcrmancnt hmldmgs which wnil dlstmb !he !and use paltem
* l)aslurbancc of traffic '
= l)amage of road facﬂmes
+ Jealousy and soual conflict
+ Job opponumty

+ Increasmg econontic and business opportunitly
" (3) Post Const'ruclion
During the pésl conslruction stagé, the following impacts are predicied,
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+

Decreasing of air quality and increase of noisc level
¢ Increasing of taffic flow

L

Changing of landscape and land use pattesn

>

Increasing of economic/business opportunily activily
13.52 Environmental Mifigation

fmpact mitigation will be carcied out by using Iechnologxca! socsal economic and institutional -
‘approaches as foltovus - ‘ '

(y le»hnologtcal approach in the form of a technologacal syslem that is used to' minimize negative
mlpact and maximize positive lmpacl The approach in accordance with &gmf:canl impacts covers :

+ Provision of road marks and traffic signs in the arca surroundmg the location of aclwaly o
“deerease the traffic congestion and to smooth traffic flow during the 1mplemcmahon aclmly

+ Salec{we methods and construction systems which are appropriate to decréase the air pollulanl
“and noise level in the area surroundmg the project location, such as bore pile system.

© + Installation of drainage channels with appropriatc dimension and fixed locations to prevem ﬂoods f
in the area surmundmg the pro;ect aclmllcs : :

. (2) Social economic approach in the form of 'parli?:‘ipation by local government, inhabitants and related
agencies 1o initiate significant impacts, so that activity managemcnl could mmgalc sagmﬁcant impact in

- accordance with proper requiréments, such as : : '
+ Determine the compensation syslcm which is bcnel‘lmal for tocal govemmenl

¢ Use local labor and materials to increase the project benefit for the local population.
. '.Enviromncn_la] managemem will pay attention to (he'economic‘fcasibi]ity.

(3) !nstltullonal approach i the form of mc:easmg coopcrauon and coordmallon with various related
institutions for niitigation of significant 1mpacls T hus the environmental management covld be cairied
out effectively and efficiently.

¢ To handle problems which occur in the land and bmidmg compensation process it is necessary to
~ coordinale with BPN; refated institutions at the local government of P@mda TK II Kod, Surabaya,
: Sldoarjo and Gresnk provmcnal govemmcnl ‘and others.

+ To prevent a negative perception by the local populauon at the stage of delermmahon of
compensation it is necessary (o coordinate with various related institutions.

13,53 Envifonméntal Managcment Plan

_ For significant impact nnuganon an anronmenlal Management Plan is proposed as a strategy to
mmmnze the ncgauve lmpacl Lach planned activity is descnbed by pro;ect stage as follows :

{1} Pre- Conslrucllou Stagc P :
M Counselmg and gw:ng Iransparenl mformauon aboul the pmjeci activilics to lhe popu1auon

+ Good coordination with local government and related institutions discussing the compensation
process.

+ Compensation to be given in vnslble and appropriate amounl o
* Allernative business place {o be provided for the subject inhabitants.

{2) Construction Stage
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. 'Ar;anged appropriate execuuon of the construction, based on vatid stipulations and local
“condilions.
‘¢ Trucks to cover soil and other ¢onstruction material being transported.

*+ Remove public facilities and utilities from the project aclivity location, and be improve public
utilitics damaged by the project aclivity.

+ A schedule of construction material transportation to be arrangcd lakmg into consideration traffic
. conditions around the project activity location.

¢ Temporary dramage chanaels to be constructed at fixed locataons

() Posl Construction S!age

. Counselmg and "giving information to the populalmn regarding traffic awareness and land’
-utilization at the side of the road. '

"+ Installing teaffic signs and good traffic arrangements.
+ Landscaping such as planting shade trees at the side of the road. :
+ Preparation of supporting facilities for social economic aclivitics nceded by the population. -

13.54 Environn_lental Monilm}ing’ Plan

_ 'lhe efvifonmental momtonng plail will be commued penodlcally dunng and al‘ler the pro;ect in order
to audit quatity of lhe environment in the pro_;ecl sﬂe '

(1) Pre-Construct:on Stage

. Complamts responses and reactions of the populalton lhat are affected by the land and bmldmg
acquisition to be examined.

+ Land and burldmg acquml:on pracess to be observed at the pro;ect tocation.
¢ l“.ccnomlc actmiy lo be observed at the area surroundmg the project Iocauon

(2) Consfruction Stage
o - Air quality and noise parameler tobe mom!ored

. D:amage channel condition that exist in the area surroundmg the project locahon to be observed
s Traffic volume at the main road and in the area surroundmg the project location to be observed
¢+ Road condition at the main road and in the arca surro_undmg_lhe project location to be obseived.
+ Possibility of jealousy and social conflict to be observed. '

+ Priority of job opportunities in the project area to be observed.

* Responses from road users and the population i in the arca surroundmg the pro;ecl to be observed.

(3) Post Construction Stage '
*+ Air quality and roise level to be momtorcd

+ Land utilization to be periodically 1dcnuﬁed and momtored o
4 Developmem and economic aclwmes in the pmJeci area to be observed
+ Condition and ftow of traffi¢ in the main road and access roads (o be observcd.

+ Attention 1o be paid to the response from !he r0ad users and the populanon in lhe arca
surtoundmg the project location. -
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13.6 Next Steps to be Taken

CAs a result of -the environmental impact analysxs sludy, significant negative Impacts, such as
resettlement in the pre-construction stage, impact on existing road facilities in the construction stage -
and deterioration of ambient air quality and noise in the operation stage, are pointed out. The following
. recommendations are considered for implementation of the projects.

(1) Smooth Implemenhtion of Land Acquisition and Relocation

An additional social interview survey should be carried out in order to oblam detailed information about- '
the inhabitants. ‘A similar project nearby the proposed alignment in Kenjcran Raugkhan Street and
" Banyu Urip Street in the eastern part of Surabaya which are loan projects by OECF and the World Bank
 have been suspendcd due to the land acquisition process because the compensation: budgel was
- incompatible with the markez land price. The result will be used for a detailed examination of the social’
' lmpacl in the subject area in order to achieve smooth lmplemenlallon of the project: The appropnale'
organization should be paying careful attention tg this matter.

" (2) Application of New Institutional Infrastructore Developmeht‘ System

Due to the difficulty of Iand acqmsnllon an alternative institutional infrastructure sys{em should be
examined taking into consideration equal economic- distribution. For the encourégenent of proper
€Conomic deve!opment the infrastruclure is a basis for’ mveslmcm so that-a new concept of the
de\relopment system should be adopted. :

(3) Mniga!ion of Poor Ambient All‘ and No:se Abatement During Construction

: The implementation program shouid make effor{s to mmgatc poor ambient air guality and to abate
noises by the construction activities affecting the inhabitants in the surrounding acea. Mobnllzauon of
heavy equipment and lransporlauon of materials will cause various negative impacts related to air and
noise. It is recommended that comprehensive :mplemcnlanon taking into considération environmental

" conservation will be emmmed '

o (4) Landscapmg for the Roads to Enhance the hnvironrxuent

Gieen plants whlch can mmgatc air pollutmn by bm!oglcal and physical aspects should be utilized.
These plants will effect not only the aesthetic factor but will also effect mitigation of air pollution by
the plant absorbing carbon dioxide. In addition, group planting by verlical and hicrarchical methods in
consideration of detailed climatic conditions is highly effective in preventing mitigation of direct
emission flow from roads to the road side. Thus this aspect should be examined in the detailed design
slage. -
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14. Project Economic and Financiat Analysis
141 Project Economic Analysis
(1} General

The main purpose of the projcct econoniic analysis is to show the effect of the “Arterial Road System
Development in GERBANG KERTOSUSILA . Region” from the nation’s economic well- -being
_wcwpoml and 1o estimate the expected economic internal rate of return on the resources invested. The
- evaluation is an asscssment of the economic viability of the following five selected arterial roads as
- priority routes (objectives of the feasibility study) out of the proposed roules in the master plan,

"+ 1) Route:1 (combination of arterial rbad_and toll road)
©2) Route-2 ‘ o
' -3).Route-3
4) R.pule—t} _
5) Route-5 .

The evaluation for the above five routes will be made independently for each project in this economic .

.+ analysis. For evaluation purposes, the nct present value (NPV) and the benefit-cost ratio (BfC ratio)

under certain discount rate, as well as the economic internal rate of return (BIRR), will be demonstrated,
[93) Economic Beneﬁts

“The economic benefits quantified for the analysis were the savings in travel costs composed of vehicle
operating costs and vehicle lime costs, when comparing the “With” and “Without” project conditions.

1 Vehicle Opemling Costs

Unit vehicle operaling costs were estimated for 9 categories of vehicles, i.c., sedan, midibus (privale),
van (private), pick-up, small/medium trucks, large: teuck,: minibus (public), large bus (pubhc) and
motorcycle, based on the analysis of the cost componenls of the npresenlalwe vehicles’ selectcd for .
cach category. : : :

The unit vehicle operating cosls of the 9 vehicle calegones were then combined into. 5 vehicle
calegories of private passenger car, truck, public minibus, pubhc large bus and motorcycle, following
the classifications for teaffic assignment, based on the vehicle composition rates obtained feom the
traffic survey conducted by the Study Team. The unit vehicle opcraimg cosls by vehicle ca!egory and by
traveling speed are summarized in Fable 14.1.

.06 -
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Table 14.1 Umt Veh:c!c Operating Costs .
{Rp. Yehicle-kmy)

© Speed Private Pa'ssenger Mini Bus Large Bus  Truck Motorcycle
(Knvitlour) Car
10 785 595 1,566 804 109
15 596 475 1,307 627 . 84
20 ' 495 407 £ 1,180 333 70
25 429 - 361 L,i09 474 .61
30 38339 0 1068 . 434 58
35 o349 305 1047 . 406 - SO
40 o L2870 1038 385 46
45 o302 L LMo 3 . 43
Cso 285 266 ° 10500 360 40
s Sz s 1066 LT
60 264 a8t 1080 as2 - 37
65 57 . . 6 L6352 37
70 253 . 200 1,148 385 37
78 251 280 118 36 - 37
80 250 292 L2258 - 367 37
8 Clas 301 1260 a1 38
%0 = 255 0 325 1,317 388 40 -
95 - 260 345 1,369 - 402 ¢ 4l
100 . 26 370 1423 a1 43

No.e Economic easts in 1997 prices.
Source: anmalcd by the Siudy Team..

2) Unit Vehlclc Tlmc Costs

"The eshmahon mcihod of unit vehxcle llme costs of passenger car, moiorcyc!c and buses (public mini
~“bus and public large bus) for ihls study is based on an income approach. The unit vehicle time cost of
“truck is estimated based on lhc time cost of commodities and CIEWS.

For passenger car and motorcycle, an iricome appmach to cst:male car owner’s time valuc was adopted
"For the estimation of monthly income of car owners (passengcr car and motorcycle), the results of the
traffic survey conducted by the Study Team were ullhzed For buses, an income approach to estimate
non-car owner's time value was adopted.

T he estimated unit vchlcla t!me costs arg summanzed in Tab!e 14.2.

Tab!e 14.2 Unit Vehicle Tnne Cosls
- (Rp. / Vehicle-hour

. Economic Price
PassengerCac . | 9,270

- Motorcyele R I 2,210 .
MiniBus . 6,830

 Latge Bus S ©3nno h
Truck ‘ C 12,120

Note: Economic costs in 1997 prices.
Soucce: Eslimated by the Study Team.
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(3) Estimation of Economic Benefits

Based on the daily vehicle-kilometers and vehicle-hours by vehicle type in the “with” and “without”
project conditions calculated through the traflic assignment process in traffic forecast and the unit
vehicle operaling costs and unit vehicle time costs obtained as described above, the economic benefits
{savings in travel costs) were estimated as summarized in Table 14.3.

Table 14.3 Estimated Economic Benefits for Each Route
(Billion Rp. / Year)

“Year . " _Economic Benefits of Saving in : Total Bencfits
. 1 - Vehlchperalmchxsls -~ Time Cosls

Route-1 | 0 2008 . ERLYATEE 1810 | 338.1
[ 2ms TP 2404 0 286 15290 !
Route-2 | 2008 268 U 49.4 L 163
018 | 464 664 | 0 1128

" Route-3 2008 TR SRS Y X B 238
2018 L 149 187 336

“Route-d | 2008 39, 608 999
' 2018 23 | e62 L1190

Route-5 2008 s | 93 1024

. 2018 R L 608 - 1373

Source: Es!:mared by the Sludy Tean.
-{4) Economic Cosls .

The mmal project costs for engineering services, conslrucuon and land acqmsmon costs of the pro;ect
for each route are estinated in constanl 1997 prices as shown in Tablc 14.4.

'Table 14.4 lmtnl Pro;ect Cosls in 1997 Prices

(B:Hlon RP)
) Financial Price - . Economic Price
[ Route1 9343 8559
Route-2 1915 1828
“Route-3 - T S92 T ses |
Route-4 2092 © 1915
Route-5 2177 ©2023 ]

Source: Estimated by the Study Team. -
(5) Economic Cost-Benefit Analysis
1) Basic Assumptions

The implementation schedule in this ‘economic - analysus was assumed’ as below consldenng the -
equahzation of evaluauon results for each route: :

a) The implementation of each pro;ecl (Roulc-l to Rouic 5) is assumed to be camed out mdcpendently
of each other -

bl he :mplemenlatlon schedulc is assumed snmlarly for each Project to be 1998 to 2003:
- Design :1 year

- 98.



ARSDS-GKS: SUMMARY OF FINAL REPORT
Land dcquisition = :2 years
‘Construction - :3 years

Total _ :6 years

The economic project cosls in conslant 1997 pnces are phased according to the implementation
schedule and the above assumptions.

f 2) Results of Economic Cost-Bcﬁcfil Analysis
" The economic ahalysis resulls are shown in Tablé 14.5.

Table 14 5 Fcononnc Analysis Resulls at Dlscount the of IS% Per Annum

. Route-1 : Route-2 _ Roulc-,_%_ ‘ Routic-4 _Ro_ule-S .
CGERR ¢ | 267% | 265% 23.9% 31.0% 29.5%
NPV © 5950 T340 375 1856 | 1947
(Biltion Rp.) ' o _ -
| _B/CRatio | 23 ° 23 | 20 2.7 27

* Source: Estimaled by the Study Team.
The above r_eéulls indicate that all the prbjécis of the five routes are economically feasible.
(6) Sensitivity Analysis '

Allermg benefit and cost (initial mveslmcnl cosl) the ef fect on the EIRR was qnalyzed anci the results
are shown in Table 14.6. : -

Table 14.6 EIRR by Altered Benefit and Cost

o Route-1 Route-2 Route-3 " Route-4 Route-5
‘Base Case 267% | . 26.5% 23.9% 31.0% 29.5%
© Cost +10% - 25.1% 250% 22.6% C29.0% | - 27.8%
. Cost +20% S 237% 23.6% S 21.4% 27.5% 26.3%
Beacfil-10% | 249% | © 248% | - 225% |  289% 27.6%
Bénefit -20% 23.0% 23.0% 20.9% 26.7% 25.6%
Cost +dIO% 23.4% "233% 21.2% 27.2% 26.0%
_Beneaﬂnhlo%

Cost +d20% _ 20.3% 204% 18.6% 23.6% 2.7%
Benelit 20% '

Source: Estimated by the Sludy Team,

142 Projcct Fmancial Analys:s
(1) Gc:teral

- The principal objective of the project financial analysis is to évaluate ihe financial viability of the
implementation of the construction and operation of the proposcd Gresik - Driyorejo Toll Road Project

{a part of the loll road in Route-1).

“This analysis has been performed based on estimations in terms of revenues and construction and
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operation’ / mainicnance costs. Additionally, financial conditions of the required funds have been
‘examiricd and assumed.

Based on the said estimations and assumptions, the profil and loss statement and the cash flow were
tabulaled, and the first year of continuous annual surplus and continuous accumulated surplus were
examined. As the evaluation indicators of financial viability, the financial internal rate of return (FIRR)
and net present value (NPV) are demonstrated.

Foi calculation of FIRR, Retvra on Investment (ROI) and Return on Equity (ROE) were examined. RO}
is an indicator which measures refurn on the total investment regardless of fund raising oondnllons,
while ROE is an indicator in which a ceturn on‘cquily invested is estimated laking fund raismg
conditions inta account, - :

2) Bas'ic As'su.mptiuns : : .
The following assu n)plioris:\\'gre made:
b Management Body

The cons!rucuon and opcrauon of the. Toll Road will be performed by a _|oml venture corpomuon
compnsmg private mveslors and Jasa Marga with a2 BOT (Build, Operale and T ransfer) scheme,

2) lmplemenlatlon Schedule

T he :mplememauon schedule'is assumed tobe 1998 to 20{]3
- Design ¢ 1year
Land acquisilion ¢ 2years

Construction____: 3 years
Total - : 6years
3y Pro;ect L 1fe

The start of operahon of the whole of the loll Road is schcduled to be 2004 The pro;ecl life i is assumed
tobe 30 years after inauguration of the wholc opcrahon of the Toll Road

3T O!I Revenues
1) Toll Rates

Taking the current information of toll tariffs cosncerning the existing toll roads {Surabaya - Gér'npol Toll

Road and Surabaya - Gresik) and the planncd toll roads (Eastern Surabaya Ring Toll Road and Central =

Notth - South Toll Road) into consideration, the toH tariffs of the pioposed Gresnk Dn)orejo Toll
Road are assumied at a flat tariff system as below:

Vehicle Type Weighted Averake Toll T anff (51_1997 p ﬁ)
Sedan / Minibus Rp. 2,500

cTuek " Rp. 4,000
Large Bus . ~ Rp. 3,750

“The growth ratio of tariff increase was assunied to be 17% every two years.
' Based on the results of traffic assignment and the assumed tariff, the toli revenues for the planning years
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weére estimated as below: . .-
' Unit: Million Rp. (Vehicle)

Year Passenger Car ¢ Truck _‘fola) Revenue
2008 : 135,877 (63,096) 116,443 (4,793) 152320 - - (67,889)
2018 . 359,382 (75,739) 90993  (12,043) 150375 (87,782)

* Note: Figures ini () stand for the numbei of ol users {vehicle basis).
“(4) Financial Project Costs
i 1) Peoj ect Cost

‘Based on the results of the cost estimates, the fmanmal pro;ecl cost related to thé initial investment at
1997 constant price was eshmaled as summarized i in [‘able 14.7.

" In this financial analysis, a pnce escalation rate'of 6% pet annum was assumed for cach cost item, and
the financial escalated annual mma] investment costs are phascd in accordance with the implementation
schedule,

2) Assumption on Oplions for Initial Investment Costs -
Soité bpiidns regzirding the initial inveslment costs are assumed.;

“The Gresik - Driyorgjo Toll Road has sections of access mads as below::
a) Northern part :about 4.8 Km
b) Soulhem part: aboul Q.5 Km

These access roads function both 'aé the access road to the toll road and as an arterial road itsell. The
managcmem of the access roads w1|l be transf»rred to the proper authority concerned after complelmn

The ophon regardmg thc lmual mvestment cosls is the case in wh:ch the initial investment costs
(construction and Jand acqmsmon costs) related to such access roads are excluded from the Project cost,
(The Project costs as a cost base case means the costs including the section of such access roads.) In this
financial analysis, two options are assumed as below: . '
a) Option case-1:  Excluding half of the costs of construction and land acquisition related to the
o -séctions of access roads {arterial roads) to the toll road.

b) Option case-2 1 Excluding all the costs of construction and land acquisition related to the sections
of access roads (arterial roads) to the toll road.

A companson of mmal investment oosls between base case 0pl|0n Case- 1 and option case-2 is

- summanzed in Table 14 7
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Table 147 Comparison of Initlal Investment Costs between Base Case,
Option Case-1 and Option Case-2 at 1997 Constant Prices

{Miltion Rp. at 1997 Prices)

Base Case - Option Case-1 Option Case-2

Design 18003 15,543 13082 |
Construction 600,013 - | - 518087 436,061

- | 7ol Equipmem - © 3,328 S 338 : 3,328
Supeivision 42008 | 36,266 30,524
(Subtotal) C(663,452) (573,224) - (482,995)
tand Acquisition 53136 48486 43,836
L(Tmal)3 | esssy - @270y | (526,831)

Sourcc Estimatcd by the Study Team.

{5) Cash Flow An'll)sls

Slx cases arc examined in the fmanc:al analysis for the combmallon of three cases for lhe initial
investment costs and two cases for the equity / loan rauo as below. _

Cases of Financial Analysis.

© i Cost ‘ _Equnlyfl.oan Ratio Case No.
Cost Base Case - 40% : 60% : “(a) -
: W% D
Cost Option Case-1 40% 1 60% ()
S 30%: 70% ()
- Cost Option Case-2 . 40%:60% (c)
| - L 30%:70% ®

The toan is assumed to compnse off-shore loan and on- shore loan and the. wc:ghted average mterest
rate is esnmatcd to be approxunately 11%. :

() Financial Analysis Results

Table 14.8 shows a sunﬁnary of the financial analysis resuits for the above cases.

Table 14.8 Summary of Financial Analysis Resulls

_ _ Cost Base Case “Cost Option Case-1 |  Cost Option Case-2
Equity / Loan Ratio ' 40%:60% | 30%:70% |- 40%:60% 30%.‘?0% 40%:60% | 30%:70%
Casc No, : {2) S () . S C) N Y O N 0}
FIRR ROI (%) 169% 16.9% 182% 182% 199% |  19.9%
i NPV (Million RP.) S| 118,010 | 118,010 | 182,597 182,597 1 247,186 | - 247,18-6"“4
. (15% discaiint rat¢) ' . s _ T
FIRR ROE . (%) 167% 17.4% -18.4':%" ‘ 19.1% 206% . | 215%:

~ |NPV(MillionRp) 65,591 | 85,708 | 117,875 129,435 - | 170,206 | 178,823 ]

{15% discount rate) ' = ! . C

hrct Year of Surphis (Year) . .

1} Annval Surplss in Profl& loss] @ 2009 2001 | 2008 2009 2007 2008

2} Accumulated Surplusin Profit | - 2013 2016 | 2011 2043 2009 2010

& Loss ) : ‘

Source: Estimated by the Study Team.
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(7} Financial Evaluation
’ 1) Consideration of Cost Option Cases

As shown in Table 14.8 above, 1o improve the financial soundness of the Project, “cost opnon casg-2" is
the most desirable, followed by “cost option case-1" and “cost base case”.

When consxdenng the charactensncs of the access roads of the proposed Toll Road Wthh atso function -

-as arterial roads, it is regarded unreasonable {hat the joint venture corporation will bear all the costs,
related to the said access roads (“cost base case") On the othet hand, it is considered unrealistic that all
the costs related to the access roads w1ll be exempled for the ]oml venture corparauon (“oost ophon.
case-Z”) : -

- Accordingly, cost halving such as “cost option case-1” is considered practical. Consequently, “cost
oplion case-1" is recommended from a financial soundness viewpoint. '

- 2) Sensitivity Analysis

| a) Sensitivity to Cost and Revenue
i) Cases for Sensnmly Analysis

- A scnsmwty analys1s was carried oul for vanauons of the cost (lmuai investment cost) and revenug for
the case of equity / loan ratio of 30%: 70% in the cost ophon case-1, that is Case No. (d). The foltowing
cases are assumed: :

Case 13 A cost overrun of 10%.
Case2: A10% decrease. in revenue.
Casc 3: Combmauon ‘of Case 1 and Case 2 above.

: u) Analysns Results

- The results of the sensnmly analysis are summanzed in Table 14 9. As can be seen, a 10% decrease in
tevenue would have a slightly greater effect than a 10% increasé in cost,

b Senszliwiy to lnteresl Rate
i) Cases for Sensitivity Analysis

A sensitivity analysis was carned oul altering the weighted average interest rate of long-term  loan . to
" 15% and 20% by changmg the composition ratio of on-shore loan and off-shore loan for the case of
equny /loan ratxo of 30% 70% inthe cost option case-l that is Case No. (d) '

L) Analysns Results

"The resulls of the sensitivity analysis are summanzed in Table 14.9. In case of interest rate of 15%, the
first year of accumutated surplus in the profit and loss s{atemenl and the first year of annual surplus m
the cash flow appear in 2016 and 2017, respeclwely

In casc of interest rate of 20%, the first year of accumulated surplus in the prom and loss statement and
the first year of annual surplus in the cash flow both appear in 2023.
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" Table 14.9 Summary of Financial Sensitivity Analysis Resulls

_ Costu(;;:t)i;)'n Casel ) ) VHW
Equity / $0an Ratio 30%:70% | 30%:70% | 30%:70% | 30%:70% | 30%:70% | 30%:70% |
| T Base Casc - Cost Revenue Cost Weighted Welght..d 3
of (d) +10% -10% +10¢% Average | Average
- and Interest Interest
Revenue Rate = “Rate =
: . _ _ -10% 15% W%
Case No. @b @Sy ) @Sy | @) (d-s4)- @-s5) -
Frg. | ROt - @ | 2% | 17.4% 17.2% | 164% | 182% 182%
T[NPV Mition RPY . | 182,597 | 149052 | nizere | 9034 | 182597 | 182,597
~ (15% discount rate) ¢ | . ' R _ B
FIRR. | 'ROE. (%) 19.40% | 18.1% | 17.8% 16.8% 173% | 154% |
¢ INPV (Million Rp) 129,435 | 103401 | 8544) 61,156 78,024 14,480
(15%dismunl rate) : : : o
First year of Surplus (Year) -
1) Anaval Surplus in Profit & Loss 2009 2030 | :2010 | 2012 2011 2016
2) Accunulated Surplus in Profit & 2013 | 2015 | 2005 2018 |- 2006 . | 2023
© {Loss : : ‘ ' : S e

Source : Estimated by ihe Sujdy Team.

3y Financial ‘Evaluation

The FIRR calculauons for the “‘cost base case” and “cost option case- 1” are about 17 - 18% for ROI and °

~about 17 - 19% for ROE. Only in the “cost option case-2”, is FIRR about 20% for ROt and 21% for -
ROE. ‘Fhese figures are simifar to or lower than the preva:lmg levie! of interest rates on loans m
commercial banks in Indonesia which range from 18% to 20

The above comparison shows thal the resulls of lhe financial analySIs arc not so opnmlshc whllc the
prévailing level of integest rales remains. -

Consequently, it is réquired to raise a loan fund with a possibly lower level of interest rate. [‘o aclneve
this, the most likely allemahve way is fund raising not domestically but oft-shore.

For pronioting the above, it is recommended that the Government arranges a more incentive mvcstment _
environment for encouragmg forelgn investors. : :

For BOT (Bmld (}perate and Transfu) prolects one of the ways to achieve the above is "mcludmg a |
security package" in lhc BOT oomract : :

1 he concepl ofa’ secunty package is summanzed below

Ina BOT con!racl bolh pnvalc investors and Iasa Marga make an agreement regardmg such condmons'
as tand acquisition, lanfl’ formula, tarif f approv*al and appmval from the Indonesian Offshore Borcowing
Committee,

In the case that some items of agrecement are not satisfied, the private investor can request some
compensation from Jasa Marga.
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- §5, Cornclusion aml Recommendations
15.1 Feasibility of the ijec:'s

The selected project roads aré technically and economically fea51blc Gresik-Driyorcjo Toll Road in
Route-1 is not so optimistic in financial viability, indicating an ROI (Retorn on Investment) of 18.2%,
ROE (Return on Equity) of 19.1%, and the annual surplus in profit and loss falling in the Sth year from
the opening year of 2004. Efforts to reduce the cost, such as sharing the cost of access toad construction
with housing developers adjacent to the Toil Rmd or to prepare a securily. package to attract mose -
foreign investorsfbankers are esscnhal to keep tie toll road opcranon financially sound in the long term.

152 Implemenlahon Plan '

‘-Mosl 1mpoalant elements for |mplementquon of 1mplemcnt the pchcls are fund sources and execmmg '
-agencies. These elemenls are summan?ed for the respechve projects as follows:

Eg)iéc@ Roads T l-und Sourg : : Executing Body

" * Route-1. (Toll Road) - Private Sccior / I!m;smg Developer Private Sector
‘(Astery)  APBN/ Housing Developer o BGH
Route-2 ~ APBD/ Two-step Loan . Kotamadya Surabaya
Route-3.  APBN/ Foreign Loan DGH
- Route-4 - APBD/Foreign Loan/ DINAS PU-Bina Marga /
' . Housing Developer / (APBN)* DGH
Route-5 " APDD/ Foreign Loan /- DINUS PU-Bina Marga /
: : " Housing Developer / (APBN) DG

Note: (Ai’BN}‘: The Project can be supported by APBN
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