Appendix 15.1 Present Condition of the Study Area

1. Physical - Chemical Environmental Component

(1) Geography

1) Topography
- The study area is located in Surabaya municipality and adjacent area. ‘The topographic characteristics of
“the arca in Surabaya municipality is flat condition ranging from 0 m to 20 m altitude spreading to
eastern, northern and southern part of the study area. The coastal area of the area is ranging from t m (o
3 m above lhe seéa level, :

- The other part of the area has also flat condition rangmg from 10 m (0 20 m altitude generally be found
* in the western and southern part’ of Surabaya whlch is Sawahan Karangpllang, Benowo, Lakarsantri
and Tandes DlSlIIClS

2} Geology

*"The characteristic of soil and rock geology in the s!udy area and surmundmg area is cmnpnsmg sonme
rock formation such as Alluvium, Kabuh, Pacungan, Sonde, Madura and lidah Formations. The
Alluvium formation covers large part of the area and appmx:malci)' 70 % of Kolamadya Surabaya area,

Y he characlcnsnc and dlSlflbulan of each formallon are : as follows: :

a, Alluvium Formation : : _
* This alluvium formation consist of pebble, gravel clay and shcll fragmenl This rock d:stnbul:on -
oblam ina latge part of Surabaya arca covers Northern, Soulhcrn and Eastern part of the area.

. b. Kabuh Formallon- ' :
The Kabuh formation has characlensucs such as sand slone and gravel dark gray color and crease
- grain, crisscross, conglomerate. This rack formation is distributed in some parl of Rungkut District,
Wonocolo District, ‘Tenggilis Mcjoyo District, Wiyung Disteict, Karang Pilang District, Lakarsantei -
Disltrict, Tandes District, Sukamanunggal District, Benowo District and Dukuh Pakns Dlslncl

¢. Pucangan Formation
Characteristics of the Pucangan formal:on are divided by (wo parl of surfacc rock laycr oovers

- 1. Upper surface layer
-Tuffaceous sand stone
-Crisscross

ii. Lower susface layer -
- Tuffaccous stand stone, insertion with conglomerate and clay stone
Mollusks fossil and planklon :

This formation can be seen surtoundmg central, western and southein part of Surabaya which'is
between Kabuh'formalion and Lidah formation. Parllcularly this formation spreads to Dukuh Pakis -
‘District, Sawahan District, Sukamanunggal District," Tandes - Bistrict, Benowo District, Wiyung

Districl, Lokarsamn District, Karangpilang Disirict and Gubung Dlslncl

: d. Lidah Formation = ' S _ '
The Lidah formation is located in some part of Wonokcomo District, Sawahan District, Dukuh Pakis
District, Lakarsantri District, Karang Pilang District and Gubung District,

e. Madura Formation
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‘This formation is located in Benowo Disteict in Surabaya and Grcsuk cheucy The characlcrnshcs of
this rock are :

i. Upper surface layer
-Limestone
-Black or brown color

ii. Lower surface layer
-Limestone, consist of moliusks, stightly land
-Yellowish white color

{. Sonde Formation
This formation is seen in around border of Surabaya and Gres;k chency Fhls rocL compose of
iuffaceous clay, diatome and scaltered of hmestone . '

- 3) Type of Soil

The type of soil in the study area composes a!luvmm and greenmosol. The characlensucs of each soil
type are as follows : : :

a. Alluﬂum

~The atluvium is formed by cause of sedlmentatlon process from river flow with long penod This

soil lype is-appropriate for agriculture due to consist of clay. sedimentation mixed with fire sand,

grayish black with good permeability, The alluvium is dmded by theee types which is h}dromorph
*alluvium, dark gray alluvium and gray alluvium.

b. Greemosol

The greemoso] is formcd from natural rock crushmg This so:l includes neutral acid, brown and gray,'
clay texture, poor drainage and porosity and possibility of erosion occurcénce. This soil is seen only

western and southem Surabayq Gresik and Sidoarjo. The soil distribution by type in Surabaya and

sunoundmg afea is shown in followmg table. :

'I‘able Al15.1.1 Soil 'lype in Sul abaya

Type of Sonl A:ea {ha) Pcrcenlagc (%)

" Alluviom 26,4057 81.93
Greyalluvium - 16,498.98 50.55
Dark Gray Alluvium . * : 4,377.44 _ 1341

" Hydromorph  ~ 5864.14 17.97
- Dark Gray Gremosol 5,896.12 18.07

Souree : Regional Planning 2005
(2) Climate

- SMA (Surabaya Melmpohlan Area) experiences a tropical climate with the dry season which is

' gencrally starting from May to October, and rainy season which is starting from November to April. An

- - annual average temperature is 28. 65°C, maximum monlhly average tcmperalure is 36.3'C in Novéniber
and mininum monlh!y average temperalure 1s 2(} S'CinJuly. :

‘_ Accordmg lo the pwc:p:latlon data, an annual precipitation is 12?0 mnt Whl(‘h is about 0%
concentrated in the rainy season from November to Apiil. The max;mum momhly prec1pml|on is 261.8
mm in January and the minimum 5.6 mm in August, :

'The northerly monsoon, which prevails from November to February, brings heavy rain during rainy
season. The southeast Trade Wind maintains slightly cooler in the dry season carcying milder air from -
Ausltratian continent, Wind velocity normally ranges fram 3 to 20 knots and is relatively constant
throughout the year. Only once had SO knots wind recorded and destructive winds are rare. The
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~ northesly monsoon air stream is modified in Madura Island and the Java coast line.

- Table A15.1.2 Temperalure, Humidity and Precipitation

" Month Temperature Precipitation Humidity (%) Air Peessuce (Mbs)  Sunshine  Rain Days
' () : (%)
Max Min {mm) Max Min Max Min

fanuary - e 237 287 - 970 360 10116 1,002.8 62.0 29
February - 347 24,0 © 274 - 970 530 - L0114 1,008.0 54.0 23

© Martch 332 234 - 375 950 580  1,0133 1,007.0 420 27
April -~ 338 243 C128 97.0 540 - 1,024 © 1,0089 65.0 10

- May 343 221 ~8 7 - 890 420.  1,013.6 1,009.7 89.0 4

B 117 B ‘333 - 214 - 890 450 11,0138 1,009.4 92,0 1
Ry o 328 - 2058 - 880 420 1,0143 - 1,0109 ~ 940 -
August . 330 0207 - 830 0 1,052 10119 98.0 -
September - 340 230 - © . 800 320 1,015.7 © 1,0128 930 -
Oclober 362 - 0 232 - - 1830 ‘270 10155 10113 850 -
November 363 - 258 ‘18 - 830 ‘380 1,013.4 1,009.5 830 8 .

b December 348 244 180 93.0 520 . 10133 1.0090 60.0 2

Tolal R - 1,265 - Lo . - - - 124

. Average ~ 343 2390 ~105 - 900 - 450 1,013.5 1,009.7 76.0 10

Source: Persk 1 Meteorological Station

: "_I‘able Als5.1.3 WindVehciﬁ‘ and Wind Divection m Perak Il Station

Month "Numberof = ‘Averageof . Maximom - Max. Wind - Timein Number of
C - Wind © Wind - ofWind - Velocity © Max :: Days
" Direction Velocily - - - Direction (Krot) (WIB)
. _ {Kno) - '~ : . . S
Janvary 1360 . 5.00 340 25.00 - 16:45 - 7
February 360 ©5.00 . 330 12500 - 13:50 C24
- March 090 C 500 030 . . '27.00 B £ 301 T -7
April © 020 500 . . 0% 1900 127 . 27
May . 090 500 070 25.00 N E5cE 010
Jun - 160 5.00 ) 160 2400 0 7 g T 22
July 130 . 500 R0 2500 11:00 24
August - 130 600 090 - 28.00. 1346 1
Septembér 130 6.00 130 2500 -14:30 2t
Oclober . 090 600 120 2600 - 13:55 23
November - 090 T 400 - 100 2500 - 1040 - 6.
December : 360 , 500 090 . 23.00 13:04 3
Average - 517 . . X L

Source: Perak 1t Meteorological Sration

{3) Hydrology and water quality

I) River System

Three tiver systems, Branias river in the south, Bengawan Sola in the north and Lamong river in the
west influence directly to the study area, ' :

Brantas River -~ I S . _ :

The Brantas river is the seécond largest river inJava Istand. A lotal length of main stream . is
approximately: 320" km with 12,000 km? river:basin. The annual precipitation in the basin is
_approximately 2,000 mm which receive about 80% from the rainy season between November to April.

In Mojokerto, the main steéam is divided into two rivers, Surabaya river and Porong river. The Porong
river was construcled as the relief of the Brantas river.

- The Surabaya river reccives water from Brantas river through the gedeg and wirip sluices as well as
Marmoje river which is an origin of Surabaya river.
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Surabaya/Wonokromo River

The Surabaya river has 604.4 kni? river basin and 100 km length. The river bed slope ranges 1 (o 300 in
armojo basin to 1 to 4,200 near the Mas river mouth, Marmojo river floods every ramy scason due lo _
confluence water of the Kedung Sala river diverted from the Brantas river.

Surabaya river in Wonokromo divides into two rivers, Wonokcomo river and Mas river. There is
Gunungsari dam in upstzcam of diversion point which was constructed in 1981 and maintains water
levels for 9 irrigations and industzial water intakes,

Bengawan Solo River

“Bengawan Solo river is the largest river in Java lsland ‘The fiver runs approximately 600 km with
approximately 16,100 km? basin area. There is two head of the river which are from southern mountain
{G. Sewu) with 6,072 km? and 3,775 km? basin areas respéctively up 1o confluenee of the two rivers in
Ngawi. - : - : '

‘From this point, the Solo river flows to northward through Kendeng ridges to Cepu and then flows to

-eastward in wide extending alluvial flal reaching to northern Gresik, Finally the Solo river reaches Java
* Sea in northern Gresik. This river meanders and has a low slope whlch is OnIy about 100 m above 500
km upstream from the esluary. '

" Fhe Solo river has a small a flow capacity (500m*/sec) to catry floods from the basin. The river floods

every rainy season and an average of 93,600 ha involving 55,000 houses are damaged by the floods, The
* river dikes in the Soto lower reach were constructed in the Dutch period. The dikes are scen on he right
- bank from Babad to Sumbayat of 75.6 km and lhe left bank from Resggel to Laren of 46 8 km :

Lamong River

" “The Lamong river is located in Lamongan region that lhe upslream reaches boundary between Gresik
“-and Surabaya in the lower reaches. The river has 830 km? basin area and 4,500 ha irrigation area, The
river basin area is low food production arca in East Java due to its dependence on rainfall. Although
there are 53 water reservoir for irrigation purposes. [t is reported that Kebomas area in Gresik and
. Bcnowo area in Surabaya arca ﬂood cvery year,

. 2) Local River Can:al Sy'slem

Dramage Area

The drainage arcas in Surabaya is dividéd into 5 basins; ‘Wonooolo Rungkul, Sukolila, Central Tandes,
and Karang Pilang. Each area drains to Wonokromo river through Surabaya river, There are 13 major
drainage rivers and 7 major irrigation canals.

Irrigation

- Less than 4000 ha were irrigated in 1981 and these are 4 zone; Wonocolo-Rungkut, Sukolila, Northern:
*-of JI. Tandes, and Rowowiyung area (Kedurus river basm) fhcse irrigation canals will become
: dramage canals in accordance with urbanization.

Waler Reservoir

- Two waler 1eservoirs are currently operated Morokembangan Boezem and Jeb!okan reservoirs. The
Morokembangan Boezem is 83 ha and obtams water from Gregés river and Jeblokan reservoir takes _
water from Jeblokan canal and drains to the sea through the [‘ambakwedl mnre gates.

Sca Dike | .
The sea dikes were constructed to prevent salt water intrusion from sea. Only 17 Km of sea dike is
provided from northern to eastern coast of Surabaya No sea dike has been constructed in western side
of Mas River and southern part of Wonokeomo river. A total 12 gates are provided in the sea d:kc
including office. :
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Table A15.1.4 Drainage and Irrigation Canal Kotamadaya Surabaya

" River / Canal Length - QOutlet Control Main lrrigation Canals Leagths (Km}
. (Km)
River ' : Mcnangal 43
1. Lamong ) 680 © None Kebonagung 131
2. Surabaya - 287 Jagir Dam Karah 38
3. Wonokrome 123 None Kalibokor - Keputih 9.0
4. Kedvorus 10.8 Jagir Dam - Kali Kepiting C 6.4
5. Mas - 139 Gubeng Dam " Jeblokan o 1.7
6. Kadanpan 40.0 - None Gunungsari . 211
Drainage Canals . o Sub Total 65.9
1. Pesbalasan C10.0 None Sub Irrigation System Lengths (Km)
2. Wenocolo - Wonorejo 143 None Kebonagung 17.9 :
3. Katidami _ R B _ Tide Gate . Kalibokor - Kepu[lh 59
4, TAmbakwedi . ©'57 . TideGate . 'Jeblokan : .40
S, Pegirian . 84 TideGate ° Rowo W;yungArea ‘ 5.7
- 6. Greges 49 *TideGate - Others 0.4
7. Anak - .39 Coe Sub Total - 339
§. Sime 106 . : . _ _
9. Balong . 46 -
10, Sememi - : - 19 -
Other Canals :
‘1. Lesser Canal 86.0
-2. Conduits/Ppelines P 1,2520
(2) Water Qual:ly

© Water quality samplmg survey for surface water was camed oul in six locahons The locations of water

quality sampling are Busem River (J1. Gresik), Kali Asemrowo ((J1. Dupak), Kali Jemur Sari (J1. Jemur

Saci), Sungai Surabaya (31. Wonokromo). The measurement parameter covers Suspcnded Solid (SS), pH,
. Dissolved Oxygen (D0), BOD and COD. The measurements resull were comparcd with the standard -
" No. 413/1987 from the Govemor of L-m Java The water qualny msul(s fmm 6 (six) samples are shown
. in the following table. -

Table AIS.I.S Water Quality Samp]ing Res'nlls

Location Date  Temperature Cl- - pH- © DO ' BOD = COD : SS{mgl)
' (o) {mg/l) Amgl) | (mpd) . (mgA) N
Class B . : 600 6-85 - 4 o6 - 821 - 1,500
W5 Surabaya Rives Sep.16,96 30 7056 65 i3 621 . 148 . 230
Qlass € - 0003 69 = s 2,000
w2 Asem Rowo River  Sep.19,96 3D - 7.8 L2138 403 - 535
(1. Dupak) ' c o
W3 Jemursan River Sep.19,96 30 - 6.8 3.1 621 157 231
(. Jemursari) . ) :
W4 Kebonsari River Sep.16,956 30 - 6 25 . 9315 . 81
- (Gayung - ' ' ‘ C
. Kebonsari) , - o - . ‘ '
Class D _ L S - - |0002500
Wi Busem River Sep.16,96 kY] -2 - . 3284 6115 - 4,670
- (N.Gresik) S o C ' .
W6 Benewo River. ‘Sep.17,96 Ky - 74 . 2.6 1022 ¢ 225 1 840

" Noie. Class B: water tréatment, Class C: hshery and animal husbandry, Class D: Agncu]turc, lndustry and H}dmpou.cr (F.asl B
Ja»a Government chulanon) :

(3) Aar Quality

The: ambient air quahly samplmg SuIvey for proposed routes was carried out from December 5§ to
Décember 20, 1996 in corroboration with BTKL Surabaya. 'The resulis are shown in tables compared with
" ambicnt air qualily standard (East Java Government Regulation No.179/1996). ‘The parameters required to
be sludied in the AMDAL study of this road development are Nitcogen Oxide (NOx), Carbon Monoxide
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(CO), 1.ead (Pb), Hydrocarbon (HC) and Suspended Particulate Matter {SPM).

Table A15.1.6 Ambient Air Quality Sampling Location

L (CO)

Source: Envitonmental Cpnditiqﬁ Survey by .IICA Study Team _
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_Route District Location Sub District _ District Sanmipling Date
Route - 1
R1-1} J1.Raya Surbaya - Gresik Romokalisari Gresik 05 December 1996
(Segoromadu Bridge) '
R1-2 Ji. Raya Sememi Benowo Surabaya 035 December 1996
R1-3 JI. Raya Made Kidu}, Lakassansi Surabaya 06 December 1996,
R1-4 * Jb. Randengansari Randengansari ~ - Gresik =~ - 06 December 1996
R1-5 - J). Tenaru Driyorejo - Gresik 06 December 1996
R1-6 ~ Jb. Sidoarjo - Krian Trosobo - Sidoarjo_ D7 December 1996
. Route-2 _ o ' P o
T OR2-1 * J1. Tambak Assi - J1 Gresik Asemrowo Surabaya - 09 December 1996
R2-2 ). Asemrowo Bridge Asemrowo * Surabaya 10 December 1996
R2-3 JL. Mayjen Sungkono Svkomanunggal - Susabaya . .11 December 1996
- 'R2-4 J}. Karah Kebon Agung Jambangan Surabaya - 12 December 1996
" R2-5 “JILA. Yani Gayungan Surabaya : - 13 December 1996
Route - 3 : _ C
R3-1 + - J1, Panjang Jiwo " Rungkut Surabaya 20 December 1996
" R3-2 31 Wadung Asri Wam - Sidoarjo ¢ 20 December 1996
Reute - 4 S : : S ' oo
R4-1 Ji. Raya Domas Menganti o Gresik . 19 December 1996
R4-2 J1L. Wonokiomo “Wonokromo * Surabaya | 16 Deceniber 1996
R4-3 - 1L Jagir Wonokiome Wonocole Surgbaya . 17 December 1996
‘ Route - 5 O L o ) o '
- RS- Ik Raya Kedamen Kedzmen Gresik 19 December 1996
R5-2 -1 Jenwrsari - Wonocolo Surabayz . - 18 December 1996
“‘Table A15.1.7 Ambient Air Quality Sampling Result of Route-1
& 1 R4 RI-Z|RI1-3] Ri-4 RT-5 R1-6
Parameter Unit STD | 7.00- [18.00- 1200 112.00- 1000- |tze0- loroo- 1200 - [18.00-
L L 8.00 119.00 . 113.00 . |1300 ]11.00 . 113.00 - {08.00 13.00 19.00
Sulfurdioxide -~ PPM  0.30 {0.04800{0.05810{0.00850[0.02060| 0.01380 {0.02430] 0.03220 | 0.04710 | 0.02040
(50;) e : ‘. : _ _ S o .
Carbon monoxide © PPM 2000 | 4.2800016.31000  0.60000(0.00000 0.00000 |0.00000} 3.28000 2,16000-| 1.04000
Nitrogen oxide . ;1 PPM ~ 0.05 |0.00640]0.04790]0.00270 0.000?18 0.00038 |0.00120] 0.00930 | 006720 | ©.00920
- @iox) . | IR 5 _- |
Dust mg/m*  0.26 10.57000|0.816000.18200 0.15200| 030400 j0.22800| 0.57000 | 0.65000 | 0.82800
Lead (Pb) mg/m®  0.06 |0.00037]0.00043|0.00084(0.00590| 0.00000 |0.00000] 0.00046 | 0.00630 | 0.00071
- Hydrecarbon {1IC} - PPM  0.02 |0.2200010.36000 0.00000| 0.00000| 0.00000 {0.00000) 0.18000 | 0.23000 | ©.40000
Femperature/ Ci% - | 31/66F30/72130.5/62{ 26784 | 30778 [285/88| 29.5/14 | 32/68 | 28.5/81
humidity . ' .
Wind velocity knot- . - |4.0-53106-38|22-65(03-09]03-11}05-1.3] 1.2-32109-25| 28-61
Wind direction - . ws | ws | ES N S u T NW Nw | Nw



Table A15.1.8 Ambient Afr Quality Sampling Result of Route -2

R2-1 . R2.2 R2-3

Parameter Unit 5w |7.-8.00{12.-13.118.- 19, }7.- 8.00112,- 13.]18.- 19.]7. - 8.00 |12.- 13, }18. - 19,
- Sulfur dioxide (S0;) PPM  0.10] 0.03580] 0.04780] 0.03090] 0.02570] 0.02440] 0.01520{ 0.02100] 0.02220 0.015%0
" Casbon monoxide  PPM  20,00{ 2.18000| 1.36000} 2.06000| 4.33000f 4.08000] 5.20000{ 0.84000| 1.32000{ 1.60000
Co

: g‘ii!ﬂ);gen oxide PPM  0.05] 0.01380] 0.01060| 0.01440] 0.05970] 0.03300 0.01440{ 0.01410| 0.02050| 0.01710
“(NOx
g)usl ) mg/m® - 0.26] 0.84300] 0.26300| 0.35000 1.49800} 1.27500] 0.13300{ 0.46300| 0.70600] 0.15100
Lead (Pb) mg/m®  0.06] 0:00223] 0.0019%] 0.00000| 0.00135{ 0.00133] 0.00083{ 0.00119] 0.00152{ 0.00100
Hydeocarbon (HC)  PPM 0.02{ 0.00000] 0.00000{ 0.00000{ 0.01850] 0.63000{ 0.38000f 0.03000( ©.23000} 0,40000
Temperatore/ °Ci% - 327771 27/84| 265730768 1325764[265/84) 29784 | 31571 25/90
humidity - - |: 88 o . _ . 70 _
Wing velocity knot/- - 02-06| 05-| 06-| 07-} 07-|03-12/05-07[1.9-32[08-68 °

' 1.2 1.2 16 1.8 : o
Wing direction - . wo| w | ws | se | se SE w W W

" {Continued) .

R24 ‘ R2-2

. Parameter Unit - Sid 700 800 12001300 1800-1900 7.00 - 8.00 12001300|1800]900
Suifur dioxide (SO;) PPM 010  004590] 0.03010] - 0.03700] 001840 003450 - 0.02940
_Carbon monexide (CO)  PPM  20.00] - 0.00000 000000 ~ 0.00000f - * 3.40000 3.20000 2.80000
‘Nitrogen oxide (NOx ) FPM 0.05] © 0.00930 0.00170 0.00990(  0.00340; 0017801 - 0.01330
Dust mg/m® 026 ° D26000] . 0.03070| © 019700  0.08700]  0.18100 0.04700
Lead (Pb) - mg/m®  006] - 0.00330]  0.00160| 000620 0004701  0.00250]  0.00480
Mydrocarbon (HC) PPM - 002{ 000000; 000000 ' 0.00000] 068000 ~0.35000| - 035000
Temperature! humidity  ~ °Cr% - 30/68 30/68 | 295/68 | 31780 32768 29178
Wind velocity knoy- T26-35 1 15-33 18-4.1 30-45 | 11.0-152} 07-1.1:
Wind ditection - - NE NE NE B . E ‘ E .

Source : Enwwnmenla] Cond:uonSun-’y bleCAS!udyTeam_ L

Table AlS.1.9 Amb:cnt Avr Quality Samplmg Result of Route-3
_ o _ 1 TR _ ‘R3-2.

. Paameter | Unit  Standard |- 7.00-8.00 [12.00-13.00 |- 7.00 - 800 |12.00-13.00
‘Solfor dioxide (S0;) ©PPM 0.10] T 00159 00127 0.0180 0.0089
Carhon monoxide (CO) PPM 20,00 - 002 - 0.040 0.0000 1 0.0000
Nitrogen oxide (NOx) - PPM 0.05 0.0093 - 0.0075 0.0049] - 0.0053 . .

- Dust mg/m? 0.26 26600 1 . 1388 0.187 0.960
Lead (Pb) mg/m?® 0.06 0.00151 0.00165 0.0014 10.0013

. Hydiocarbon (HC) PPM 002 0.0000 .. 0.0000 0.0000f 0.0000
Temperature/ humidily ‘Cr% : - 29.5/68 35450 29, QI'IO 35/54

Wind velocily knoy- - 12-23 | - 35-.93° 45-11.4 1 42-96

Wind direction . - NE - NE: NE " NE

Source : anuonmemal Condition Survey by JICA Study Tcam
Table AlS 1.10 Ambient Air Quahty Sampllng Result of Route 4
T T N (TS R4-2 R4-3
Parameter Urit - Standard|32.- ~ [7.00-800012.- - |18.- 19.00 |7.00-8.00]12.-13. [18.-19.
5 e 13.00 - . 1300 : - o

Sulfurdioxide (SO;) . PPM . 010/ 01300 0.0184] - 6.0315] © 00204] 00183 vo298| 00221 -
Carbon monoxide (CO}. PPM 20.00] - 0.0400 3.40 3200 - 280 003] 0.051}. 0038
Nitcogen oxide (NOx ) . PPM 005 00113 - 00084 00178 . 00133 | 0.0100] 0.0060| 00029
Dist Tmpin?. 0260 0169 - 0087 ol 0oa7l - 0190 C 0.187] 0.09s
Lead (Pb) 0 mgm® 006 000077 0.0047]  0.0025] - 0.0048] 000037 0.00040} 0.00050
Hydrocasbon (HC) PPM 0.02] 00000 - 068 052 10.35] - 0.0000] 0.00000{ - 0.0000
Temperature/ humidity  °C/% 30470 | 31780 | 32768 |- 20478 | 31762 | 31762} 26/90
Wind velocity - " knot/- 24:43 | 30-45| 10 [F0o7-11 | 10-16 |1.2-18]07-10
o ' : 15.2 :

Wind direction . SW E | = E- | E E. E

Source 1 Environmental Condition Survey by JICA Study Team
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Table A15.1.11 Ambient Air Qualily Sampling Result of Route-5

R5-1 R5-2
Parameter Unit  Standard | 7.00 - 8.00 [12.00- 13.00 | 7.00.8.00 [12.00 - 13.00 | 18:00-19.00
Sulfur dioxide (SO2) PPM 0.10 01300 01420 0.0096 00238 ©0.0336
Catbon monoxide (CO) PPM 20.00 0.00| © 0.000 0.15 022 10.34
Nitrogen oxide (NOx ) PPM 0.05 0.0113] 0.0078] - 0.0071 0.007% 0.0105
Dust * mg/nm3 0.26 " 0.169 0.161 0.785 0810 . 1037 .
Lead (Pb) C mg/m3 0.06]  0.00078]  0.00065| ' 0.00092 0.00118 0.00277
Hydrocarbon (HC) PPM - 002 - 00000 - 0.0000 0.0400 0.0210 ' 0.0160
Tempeeaturef humidity . °C/% - S 30/70 335/64 | 295768 30/40 | 27/80 -
Wind velocity knoy- - 24-43 | 22.63 | 13-16 | 40-88 | 05-18
Wind direction . . : sw W " NE . NE |  NE
Source : Envitonmental Condition Survey by .HCA Sludy Team

) Noise

The noise level measurement in the proposed routes was camecl out in corroboration with BT KL Surabaya
These samples have been taken in the sanie location of air quality sampling. The nois¢ level (dB(A)) was
measured for one hout of three times a day such as morning period (7:00-9:00), noon period (12:00- 13 00)
and evemng period (17:00 - 19:00). The results are summarized and shown in following table. ;

Table A15.1.12 Noise Samphng Rcsuits

T Sampling Moming - Noon : - . Evening

Location 7:00 - 9:00 dB(A) - 120{1 13:00dB(A) . 17:00-19: OOdB(A)
R1-1 : -72 86 . " 72-85 73.86

CR1-2 t72.86 _ ‘ 56 -65 o 73-86
R1-3 ‘72 - 86 . © 53.55 - 7386

CR1-4 o in72:86 . 5861 B : 7386
-R1-5 C72-86 61-64 o 73-86

SRS 15-8 76-8 - : 76 - 85

TR _ 69-75 . 73-82 74 -85
"R22 71-76 69-75 . 72-76
R23 . S 7275 S 72-75 72-75
R24 - 56-70 _ 65-70 . - 68 - 73

CIR25 L T2-82 7584 74-81

" R31 : 68 - 76 ' 68-77 - -

"R 3-2 : 65-72 ‘ - .

. R4} - ' €0- 68 .
R4.2 - 69-73 73-77 7174
R43 . 70-75 71-75 68-71
R35-1 72-79 - 67-72 S
'R S-2 67-83 69-82 . 69-81

Source Enwronmemal Condition Sun ¢y by JICA Study Tcam
2. Biological Component

{1) Flora

Pfesenl condition of ﬂora was surveyed and pmwded mformahon about 4 vegetation groups, Cultivated
o plant, Garden, Shade tiee, Wild tree, based on their use and habitat in the study location. The description of
- species contposition, number of habntat vegetahon are shown as follows

1) Cuttivated Plant »

Cultivated plant habitats are dty fleld and rice field dependem on rain in the s:udy acea. Composition of
vegetation species in dry field consist of “palawija crops™: (crops planted as second crops in dry
seasons), material iree and industrial tree. The material tree is planted for building material, whlle the
industrial tree is planted for industdial raw material, . .
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‘Table A15.1.13 Diversity and Abundance Specics of Vegelation at Dry Field

No. Indonesian Latin Name Abundance Note
Name
1. Jati Tectona grandis 4 5 = Abundant (Frequency 80 - 100 %)
2. Ki hwjan Sainanea saman -3 4 - Many (Frequency 60 - 79 %)
3. Manggs Mangifera indica 4 3 - Moderate (Frequency 40 - 59 %)
4. Johar - Cassia sfamea 3 2 - Less (Frequency 20 - 39 %)
5.  ~Pilang Acasia leucophloa -3 1- Wide (Frequency < 20 %)
6. Kapok Ceiba petandra 3
7. Bambu havr  Bambusa vulgaris 4
3 Mimba Azandirachta indica 3
9. - Kesambi Schieichera oleaceae 2
“10. - Lamiero | Leucaena lencocephola 2
1. Kawista Feroniella hucida 3
12, Kijatan - 2

Souree : Environmental Condition Survey by JICA Study Team _

.2} The Gardén Vegelalion.

‘The gardcn vegetation distributes to residential arca composing of fruits, decorated plant and
shade tree. The species diversily and abundance of gardcn vegetation in the study area are
shown in followmg table:

Table A15.1.14 Div ersity and Abundance Species of T he Garden Vegetat:on

. No Spgcws_ ¢ latinName - Abundance _ the

1. Mangga : Mangafem indica 5 +3 - Abundant (Frequency 80 - 100 %)
2 Jawbuaic - Spzygium aguewn 4 4 - Many (Frequency 60 - 79 %)
3 . Pisang Musa paradisiaca. 3 3 - Moderate (Frequency 40 - 59 %)
4  Sarikaya - Annona Squamusa 3 2- UC‘S-S (Frequency 20 - 39 %)
5 Jambu baty Psidiun guajave 3 © - 1- Wide (Frequency < 20 %)
6  Nangka Artocarpus integra 4 : :
7 Belimbing Cicca acida _ i
8 Cereme Averrhioca corambola 3
9 Kersen Muntingia calaboza 3

" 10 Sawd duren Chrysop hyllem cainilaco 2
11 Kawista Feronlella fucida 1
12 Kapok Ceiba pelandra 2

Soutce : Environ rmnla] Condition Survey by JICA Study Team

J) Shade Tree

‘The shade tree has planted in road shoulder Resulls of survey, 23 species ar¢ 1dem|fled with 2500
individual trees. The dominant species is angasana (Pterocarpus indicus), Lamtoro gung (Leucaena
lencocephalae), Glodogan tiang (Polyalthia excelsa) and Foumis tree (Amcm merrcuhfomus) '

4) Wild Tree

The wild trce habitants distributes in none use !'md swamp and tiver banks. 'lhe spccnes dwersnly is
also shown in the table, ‘

(2) Fauna

The wild ammal (fauna) observed in study areas is mamly birds such as Passern montanus, P)cnonolus
avrigaster, Streptopelia chinensis, Sturnupostor jala; Lgrclla ibis invermedia. There are no |mporlanl or
endangered spec:cs
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" 3. Secioeconomie and Socio-culture Component

(1) Demography

1) Population, House Hold and Density

Number of population and densily in the study area which conslsls of Benowo, lakaraantn l)ﬂyorejo
and Taman District are shown in following table.

Table A15.1.§5 Demographic Condmon in the SubJec! Area

stmcl Sub District “Area Numbcr Population
! {Km®) ©  Population Densily
- Route -1 - Surabaya Benowo : 4L 35266 . 859
‘ : © Lakersantsi <3419 - 58431 TOL709
* Gresik *  Driyotejo 5130 . 50,001 975

. Sidoarjo '~ Taman . 2883 . 110,589 3,836
"Route -2 Surabaya . Asco Rowo 3,31 120,126 6,080
- Suko Manuaggal 921 75401 ° 8,187
" Dukuh Pakis U599 44,409 7,414
Wiyeng - (11,52 333 2,803
Jambangan = - 1384 .28,627 7455
' . . Gayungan : - 6,23 ¢ 35207 ~ 5,651
Route -3 Surabaya © Runghkut - 17,45 51937 2,976
. " Tenggilis Mejoyo 59 - 383525 6,530
, . Guoung Anyar - 12,36 . 26066 C2,109
-Sidarjo Wars - Con2 0 116,093 4,188
_ CSedati . 60,57 ' 42 849 . 6,74
Route -4  Sidarjo = | Menganti ) - 47,51 - .
“Surabaya lokarsantri S 34,09 58,431 o 1,709
- Suko Manunggal 9,21 75,401 8,187

 Dukish Pakis 599 44809 7414
. Wonokiomo 6,90 171,843 2,905
" Wonocolo B - 57,311 9,365

Tenggilis Mejoyo 5,50 38,525 6,530

. : Rungkut : S 145 51,937 2,976
Route -5 Gresik Kedamean _ 65,96 47,538 721
. Suzabaya Driyorejo . . 51,30 50,001 975
" Lakersantti 34,19 58431 1,709
wiyung 11,52 33,332 2,593
Karang Pilang Y NE 44 026 5,696
. -Jambangan ©O384 28,627 7,455
Gayungan = . 6,23 35,207 5,651
Wenocolo ER 0 B Y A 9,365
Tenggitis Mejoyo - 590 38,525 6,530

Source Surabaya in Figure 1994, Kabupaten Gresik in Figure 1994 and Kabupalen
Sidoarjo in Figure 1994.

2) Educahon

~ Information of education level in the sludy area was obtained from inlerview suivey ‘and type and
_number of education facilities i in the sludy area are also surveyed. Results of the survey are summarized
“in followmgtables
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" Table A15.1.16 Education Level Table A15,1.17 Education Facility

Fducation Level No. % . District  Elementary  Junior Senior High

Rouvle -1 Net school / Not graduated 3 5.0 School High School
Elementary schoot 26 - 520 : School
Junior High Schoo! 9 130  Reute-l Benows 28 3 1
Senior High School 1n 220 Lakarsanti 36 10 4
Academy / University i 20 Diiyorcjo 33 & 3
Total 50 100.0 - 7. Taman 52 15 2
Route -2 Not School / Not Graduate 4 44 Total :
' Elenentary School 17 189 Route -2 Asemiowo 17 -
- Junior High School M. 156 - Suko Manunggal 2 12 7
Senior High School - 18 " °53.3 Dukuh Pakis 28 0 s
Academy / University 718 - Wiyung 7 43
Total T e 1000 . Jambangan 13 : 6 2
Raute -3 Not School / Not Graduate 4 568 - . Gayungan - 16 ‘g -
: Elementary School 25 37 Total 379 &7 , 29
Junior High School : 13 184 Route -3 Rungkut 23 - 12 6
Senior High School 24 0.333 Tengpilis Mejoyo 196 5
Academy /University =~ 7 | 83 . Guaung Anyar S 6 -
_.___Total 721000 - Waru : 2 8
Route -4 Not School / Not Graduate . 10 10.2 Sedati - 21 5 4.
: Elemeatary School 35 (357 _Total 113 39 23
Junior High School - L 18 | 184 Rovte -4 Menganti - 40 S 2
Senior HighSchool . 31 © 316 - - lakasanwi 7 36 10 4
-+ Academy / University T 4L - Suko Manunggal’ - B 1 7
Total » © 98 1000 - Dukeh Pakis -~~~ 28 - 10 5
Route 5 Noi School / Not Graduate 6 - 6.7 - Wonoktomo B 23 0
- Elementary School 27 300 Wonocolo 29 11 8
-+ --Junior High School 4 15.5 . Tenggilis Mejoyo 19 6 5
Senior High School 35 0 389 . ?l_mgkm : 23 2 6
Academy/University 8 89 ... tod 283, - 89 47
Total 90 1000~ Route-5 Kedamean 37 3 3
Source: Surabaya in Figuie 1994, Kabuparen Gresik in .g;c)a‘::zﬁri o gz _ lg 3
Figure 1994 dnd Kabupaten Sidoarjo in Figure 1994, | Wisung : a7 s 3
' ' ' Karang Pitang 3 n -
Jambangan 2 1 3
Gayungan - So23 C 12 6
Weonocolo -~ ¢ 29 1 8
. Tenggilis Mejoyo 219 6 b
Total - L 22 6 . 28

. Source:Surabdya in Figure 1994, Kabupaten Gresik in Figure.
: - 1999 and Kabugaten Sidoarjo ia Figure 1994.
3) Social Structure . : -
Population in the study area is divided into lwo groups which is semi urban ‘population and urban
population. The semi urban population is population group which stay in outskirls of ¢ity or village and
people behave lower education. Whereas the urban population group comprise of middle class who stay
in luxurious housing complex or in commercial center with more individual life paltern and commercial
characteristics. : : - - o SO B

Certain (raditions particularly refated to faith and religion are still seen in the part of population of the -
Study area such as ceremonial meal, visiting in sacred places, and good relationship with older and
leader or Moslem leader. This aspect is generally seen in the village area. | P : '

4) Social Group ‘ ; . _ ‘ _

‘there exist social organization or group such as PKK, Dharma Wanita, Rukun Kematian, $impitan,
Arisan, Kerja Bhakii (Gotong-Royong), Karang Taruna, Kadarkum, LKMD, Kelompok Simulasi P4,
Remaja Masjid and religion groups (recitation of 1he Koran praying) in the study area. Activity and
funciion of PKK and Dharma Wanita are ladies program for activities of Arisan (social gathering),
“ Posyandu and others. Likewise with other osganization or group support existence of inhabitants.
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(2) Economic Activities

Economic activity in Kotamadya Suvrabaya, Gresik and Sidoarjo Regencies is supported by various
business sector. Regarding (o GRDP of Kotamadya Surabaya in 1993, the dominant sector is commerce
at 22.39 %, industry and processing sector at 19.23 % and Bank and Financing sector 15.60 %. The
dominani sector to contribution of GRDP in Gresik Regency in 1992 is industry and processing seclor
at 31.86 % , mines and excavating sector at 22.25 % and commercial sector 13.13 % . Then, in case of
- GRDP of Sldl)alj() Regency in 1994, the dominant sector is proccssmg industry at 51.49 %, commercial

sector at 18.46 % and agriculture sector at 7.40 %.

1) Livelihood and Income

+ Based on mtemew result in the sludy arca, lwelnhood aspecls are’ responded as shown: in followmg

* tables. .
Tab]e Al5.1.18 Occupation  Table A15.1.19 lncomc level
‘ - Occupation Number % Tncome (Rp/oonth)  ~ Number | %
Route -1 * Civil / Military /Relire S 160 Route -1 <« 100,000 = - ' 0 0.0
Private Employes - - 28.0 : 100,000 - 300,000 32 64.0
Entreprenzur 14.0 300,000 - 600,000 S1T . 340
Sales / Trade - 200 600,000 - 1,000,000 1 20
Farmés i4.0 11,000,000 - 2,000,000 0 0
Fisherman 0.0 > 2,000,000 S0 0
Labors - - 80 -+ Total ' 50 - 1000
L Total: 250 - 1000 Route -2 < 106,000 0 0.0
.Route -2 " Civil/ M)Iuaryl Reme 13 14.5 " 100,000 - 300,000 52 578
'  Private Employee 40 44.5 300,000 - 600,000 28 -3i.
Entrepréncur 12 133 600,000 - 1,000,000 9 10.0
Sales f Trade 21 233 . 1,000,000 - 2,000,000 1 1.1
. Fatmer - 0 0.0 > 2,000,000 ] 0.8 -
" Fishery e 00 . Towl 90 1000
" Labors 47 - 44 . Route-3 <100,000 0 S0
L Total 90 1000 - 160,000 - 300,000 29 403
Route -3  Civil / Military / Retlred 0 0.0 300,000 - 600,000 - 38 528
Private Employce - 29 403 600,600 - 1,000,000 4 3.5
Enlrepreneur - 38 1528 © 1,000,000 - 2,000,000 1 14
- Sales / Trade q 5.0 > 2,000,000 0 0.0
Farmer 1 14 . Total 72 1000
Fishkery 0 0.0 Route -4 < 100,000 1 10
Labors 2 0 00 100,000 - 300,000 6l 62.2
: Total _ 72 1000 300,000 - 660,000 27 27.6
" Route -4 Civil / Military / Retire 5 15.3 600,000 - 1,000,000 7 7.1
- Private Employee 29 296 1,000,000 - 2,000,000 2 21
Entrepreneur 29 29.6 > 2,000,000 0 09
Sales [ Trade 12 . 122 . Total 93 100.0
Farmer 4 4.1 Route -3 < 100,000 6 - 6.7
Fishery 0 0.0. ' 100,000 - 300,000 41 45.6
fabors 9 C 82 300,000 - 600,000 29 322
. : Total 98 100.0 " 600,000 - 1,000,000 12 13.3
Route -5 Civit / Military / Retire 18 200 1,000,000 - 2,000,000 2 22
: Private Employee . 29 322 > 2,000,000 0 00
. Enlreprenzur 21 233 . Total %0 100.0
© Sales f Trade 10 1L c
¢ Farmer - 7 78
" Fishery 6 - 00
* Labor 5 356
Tolal 90 1000

*2) Ownership Staius and Land 'Price

land ownership, tand price and building condilion in the study arca were asked on the interview survéy

Land owaership in this area is mainly categorized as certificate land ownership, Petok D and llGB shownin

following table.
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Table A15.1.20 Type of Housing and House Condition

Type of Housing  Numbei % Housing Condition  Number 5
"Route-1  Masonry 40 80.0 Good it 62.0
Half masonry 4 86 Fair 18 360
~Wood 5 10.0 Bad 1 2.0
Bamboo " 2.0 ‘
Total 50 100.0 Total 50 100.0
Route -2  Masonry 84 933 Good 63 756
" Half Masonry 5 5.6 Fair 22 24.4
Wood i 1.1 Bad 0 0.0
Bamboo ) 0.0 ]
. Total 50 100.0 " Tota) o 1000
Route -3 © Masonry - 68 94.4 Good 54 150
1 Half Masenry S0 © 00 " Fair 18 250
© Wood 4 ‘5.6 Bad 0 - 0.0
© ' Bamboo’ o 0.0 '
Total 72 1000 - Total 72 100.0 -
Route -4 . Masonary 77 - 186 .Good _ 67 - 68.4
" Half Masonry 15 15.3 Fair K3 | 3t6
Wood ¢ - 5.1 Bad 0 0.0
Bamboo . 1 1.0
- Total .- 98 180.0 Total_ 93 _100.0
Route -5 Masonry 78 86.7 Good 57 63.3
© HalfMasomry . .~ - & 6.7 -~ Fair . 33 36.7
Wood . . o 5 5.5 " Bad : 0 T 00
Bamboo 1 1.1 L . -
Total . _ - 93 100.0 Total : 90 . 1000

Sour-.e Enwronmcmal Condition Survey by JICA Study Team

Table Als.l 21 Land Owncrshlp and Land Price ..

. Route-5

: L Roule-1 Routc 2 " Route-3 Roule-4
Land Ownership -~ Pclok D94% . - Pelok D45% Petok D 67% Petok D 46% Petok D 48%

' - HGB 24% HGB 24% HGB31% CHGB23%
Avetage Land/ 372m¥130 m’ 225 mY170 m? . 302 a6 m? 178 m’98 m? 207 mt
building Area ] ] :

Market Land 50,000 - 250000 50000 IOODO{J 100000 800000 50,000- lSOI)OO 50,000- 150,000

Price in Rp.fsq.m

Source: Environmental Condition Suney by JICA S!udy Team Note: Petok D Clufed Own Land HGB Rented Land from the
Government .

{3) Land use

Land use pattern in the study area is classified by 8 (eight) types in accordance with National Land -
Agency (BPN). The type of land use is shown in following table.

Table A15.1.22 Land Use Type

No. Land Use Type : Description
1 Paddy ficld Area of v v.c! ag,ncu!tu:e Iand of often flooding.
2 Village Residential building group which proposed {0 peymanent. .
3 Cemelery " Cemelery area both clean segn by gramslone and no identification only kno»\n o
' - . by the population. :
4 Unused tand Uncultivated jand .
5 Dryland | Dry agriculture land which is no! |rngaled but plamed mlh various ‘plant and
' - permanent cullivate,
& | Indusiry / Faclory Areal which lacated industiy or factory buxldmg
7 Public Scrvices Areal fro office, shopping center and other activities which related with’
8 Pond / Salt field services

Land which is used for salt industries or pond activity.

Soun.e Enviroameatal Ccndmon Survey by JICA Study Team
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The land use data is oblained from ntap of kali Surabaya phase 11 and ficld suevey and the arca of land
‘utilization is measured by planimeter, The results are shown in following table. :
Charactleristics of land use in SMA is that urbanization activities has bcen expénded to north and south
axis along the arterial road in the past reaching to Sidarjo, while urbanization trend has rcccnlly been
growing lo the western parl reaching to Gresick by large scale of housing development, ‘

Table A15.1.23 Land Use Classification

Land use Type Route - | ~ Roule -2 Reute -3 "~ Route 4 Route -5

(kM) (km?) Ckm?) * (km?) - {kn')
-1, Paddy Field 200 0 C46% 0 093 8% 0.05 3% 215 38% - - 187 41%
" -2. Residential T 020 5% . 078 0 4% 1.30 6?% 105 C 19% 130 - 29%
* ‘3, non-useband - - ¢ 050 11% 035 11% 0.06 3% 040 7% 0.25 5%
4. Public Services - 000 0% 015 5% 015 - 8% 060 11% 0 020 4%
: 15, Industry ' ©: 0.08 2% - 020 6% 0.18 . 9% 009 2% 000 0%
6. Ceruetery CLo000 - 0% LS008 2% 002 6% 005 1% . 00 0%
7. Dry Land 020 5% 028 ' 9% 0.08 4% 085 15% - 078 - 1%
8. Pond/Salt Field - = - . 1.30 © 30% - 043 13% - 0.00 0% ' 004 1% 000 - 0%
9. Rivers C Q.10 2% - 007 2% 000 0% 040 7% 015 - 3%
Total 438 - 100% 327 100% 194 0 100% 5.63 100% 455  100%

Source : Envzmnmemal Condition Suncyby!l(‘ASludyTeam ‘ o o ‘ ;

. (4) Traffic Volume

Trafflc volume in the study area was surveyed in each proposed roules as same as air quality samplmg
- points, The traffic volume survey is carried out 24 hour period ul:ilzmg category of East Java lramporl
mode, Resu]ls of the sysvey was converted to PCU number based on following cocfhcwnl

lable AlS.1.24 Coeli"cient for PCU Conversion

Mode . ' _ Coeflicient
- bicycle ) 05
- public car fmolorcyele T A
- truck< 5 fon 2
~ -truck >S5 ton ' : 25
" -bus : : 3
- truck > 10 ton ' S 30
i - row éngine vehicle _ 7 _

Table A15.1.25 Traffic Volume.

Route ‘Location. . ¢ Paoint Vehicle Total * Passenger per  Average Daily
: . L (Unit) Car Unit - Trafiic
. o T ’ - : - (PCU/Me)
Route -1 Surabaya- Gresik = - - R1-1 29,881 42,904 1,996
' " Bepowo - Tandes : Ri-2 11,032 19,534 814
Malang - Made R1-3 2,958 4,890 204
Lakarsantri - Driyorejo Ri-4 C 6,414 13,268 553
. Krian - Surabaya . R1-5 40,492 © 68071 © 2806
" Routa -2 ~ Tambak Asri - Kalianak . R2-1 - 8,182 30,688 1,278
.. - Gerbang Tol - Dupak . R2-2 © 77,666 153,661 6,403
HR.Mohamad - Mayjen Sungkenﬁ .. R23 . 79,846 105,943 4414
Wam - Surabaya . R2-4 153376 97,842 4,077
. A.Yani-Taman Raya . i R25 o 66,18 §9,03¢ 4,127
Route¢ -3 . Rungkul-Panjang Jiwo © R3-t : 80,805 - C 108,712 . 4,529
. Sedati- Rungkut - ' " R332 © 051,759 C 99801 T 4,158
Route -4 - Ringkang-Putat Lor " R4-1 S 5-92520 . 18078 R LY ]
Darmo-Wonokiomo - _ R4-2 177,609 © 215,911 L 8,996
Panjazg Jiwo-Jagic - R4-3 . 56,689 75,393 3,141
Route -5 - Driyorejo-Bringkang : * RS-1 8,162 16893 . - 704

Jemursari-Prapea RS2 1,133 98,556 4,107
Soutce : Environmentzl Condition Survey by JICA Study Team o o
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* {5) Public Facilitles and Utilities

© 1) Water Supply Network

- The water supply is facilitated in the study area by Kodya Surabaya {City Water Supply: PDAM) while
‘a smalt part of the area uses a well water. The housing complex surcounding the study area such as
"Pondok Candra Indah, Mulyosari and others is using supplied water from PDAM. However adjacent
area of the housing development such as Tabakkoso village, welled water is used for bathing and
washing.

2) Drainage Network .

Growth of urbanization in Surabaya is very fast and causes land use changes from agriculture to other
land use such as hovsings. Thns area has used existing drainage both agriculture and irrigation drainage.

- 3) Electricity Supply Network ,
' Electricity nelwork from PLN ini the study area is already fac;hlatcd

' (6) Archaeological and Cullural llenlage

Each municipality or prownce has stipulated cultvral henlage in the Structure Plan. In Surabaya

municipality, there remain historical buildings which were built in colonial era and some of heroism
 statures or independent activity places when the people wese involved during World War 1. In addition
- natural herilage such as beach, river side and gorge are included in the structural plan Fhe cultural and :
: nalural hentage is shown in following table.

'lable Al5.1.26 List of Cultural Ilerltage :

Calegory

Tnlc

ln(‘atmn

_History of City Ds.\elopmenl

Katimmsas Harbor

North Surabaya

- History of Nation Hetoes

Building and Location of ll;slory Focus and
Ristory Fragment 1, Il & 1L

Jembalan Merah (“Rcd Bndgc") AJca

0ld house of worships.

Ampel Area.

Sosio - Culture of Comminity
' : 014 cemeteries.

_ [01d “Kampunag” (Hamler).

Arabi¢, Chinese Ethnic Group Kampu ng

Fisherman hampung

Kembang Kuning Area, Peneleh Cemetery,
Kraton, Peneleh, ete.

Ampel Area, eic.

Kenjeran, Sukolile,

Eic.
Science Mpu Tantular Museum ' Wonokromo Area.
Loka Jala Crana Museum Morokeémbangan Area,
DHD 45 Museum. IMayjen. Sungkono Area. |
Etc, : _ - ‘
Nature Tourism. Keajeran Beach. Kenjeran Area. |
Jusang Kupang. Benowo Area.
River Area. 1. Kayon Area.
Elc. L

- Source: Fakla dan Analisa RTRW Surabaya 2005

(7} Public Health

1 Major l)|sease

Based on the major dlsease mformahon in Ihe sludy area whlch recorded by Puskesmas for all age
group in Surabaya Municipalily in 1994 was obtained. Three (3) main discases lype are identified such
as Upper Respiratory Tract (ISPA) at 38.3 %, Muscles System at 13.5 % and Diarshea at 82 %, In
Sidoarjo Regency, main disease types arc Upper Respiratory Tract (ISPA) at 19.21 %, other ISPA -
diseases at 10.73 % and Muscle System at 9.40 %. Whereas for Gresik Regesiey, there is no avaﬂablc :
-data of main diseases. o

Theé information of d:sease lype that ever or often suffered by inhabitants in the sludy area are explamcd
in follows lable: :
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Table A15.1.27 Type of Suffered Diseases “Table A15.1,28 Water Supply Souree N

Kind of Discases No, % _ Drinking Water . - Washing Water
Route -1 Diarrhea 0 00 : No. % No, %
Dysentery. Typhmus. Cholera 2 40 Route-1 PAM 24 458.0 T 140
Skin Diseases 0 GO - Rain Water 1] 0.0 0 “4.0
Flu and Throat Diseases 16 320 o Welt 26 520 . 42 840
Others ' "9 180 : River 0 0.0 S0 00
No Diseases 23 460 Water Spring .~ 0 0.0 1 20
_Total 50_100.0 ~Totel 50 . 1000 . S0 1000
Route -2 Diarthea 0 00 Roule-2 PAM 78 86.7 43 478
Dyseatery. Typhus. Cholera 1 1.1 Rain Water 0 C 0.0 0 0.0:
Skin Diseases - 22 24 CWell S ] 133 - 47 o o522
Flu and Throat Diseases - 35 389 ' River 6 .00 0 0o
Others : 778 © Waler Spring 0 00 0 0.0
_ No Diseases o T2 218, ‘ Total 190 1 100.0 90 1000
' Total o 90 1000 Rowte-3 PAM - : . 65 - 903 . 7 9.7
Route -3 Diarrhea 014 " "Rain Waler O PR /1) S0 - 00
- . Dysentery. Typhus Cholera 9125 . Well: T 9T 0 65 903
~ Skin Diseases | 15 208 . River 0 0.0 0 0.0
* Flu and Throat D:seases 12167 Waler Spring 0 - 00 O 00
Others . : 7 97 - Total | 721000 72 100.0
" | No Diseases ‘ 28 389 Route -4 PAM S 85. - 663 28 286
" Folal - 72 100.0 - RainWater . 0 0.0 0 0.0
Routz -4 Diarthea 1 01 L Well : 28 286 65 66.3
o " Dysentery. Typhus. Cholera i 10 River 1 B " 0.0 0 T 00
Skin Diseases = o - 6 62 - - - WWater Spring 5 R | 5 5.11
Flu and Throat Diseases co12 122 . Total 98 160.0 - 90 . 100.0
Others : ' 14 143 Routé -5 PAM 64 7ia N~ B |
No Diseascs T 64 683 © Rain Water 1] 0.0 0" 00
Total ' 98: 1000 Well 25 278 65 722
" Route -5 Diarthea - T “River [ 11} 0 0.0
- Dysedtery. Typhus, Chiolera N B B | WaterSpring - - 1. - Lt 1 1.1
- Skin Diseases 6187 ' - Tota} 90 1000 - 90 1000
- Fluand Throat Diszases - 15 167 bource Environmental Condition Survey by JICA Study Team
"Others T 28 3RL
No Discases ‘ ‘35 . 389
: ~ Totat . S 9 1000
Source’ :- Environmental Condmon Suney by JCA

.+ Study Team

2) Samtatwn and Waste Dlsposal Management

Present conditions of sanitation and waste’ ‘disposal management are surveyed in accordance with
interview survey. The resulls of the survey is summarized in following 1able.

3) Type and Nuniber of Medical Facilities |
_Type and number of existing health facilities in the study area is shown in following table.

Table A15.1.29 Number of Medical Facilities

i oLt .+ Healih Faciitics (unit)
Kodya/Kabupaten = - General ° Maternity © Local Government - Mother & Child . Pharmacy

! Hospital ' Hospital Clinic Medica] Clinic
-Surabaya ' 23 ' 28 3 %6 C 103 159
Gresik 4 3 103 c 0 N 13
Sidoarjo : 6 5 83 6 L 46

Soutce:Surabaya in Figure 1994 Kabupaten Gersik in l-igurc 1994 and Kabupalen Sidoano in Figure 1994,
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Table A15.1.30 Garbage Manageient and Sewerage Condition

Garbage Management  Number % _ Savage Condition  Number %

Route -1. Burn 32 640 Own 50 10090

Garbage Can 15 300 Own Neighbor 0 0.0

Land Fill 3 6.0  Public Sewerage 1 0.0

Others 0 0.0  Others 0 0.0

Total 50 100.0  Total 50 1000

Route -2 Bugn 1 1.1 Own 84 24

Garbage / Can 87 967 ° Own Neighbor 4 44

i.and Filt 1 1.1 - Public Sewerage 1 1.1

Others 1 ‘1.1 © Other 1 1.1

P Total - %0 © 100 Total 90 100

~ Route -3° Burn 18 250 Own 0w 972

B Gacbage / Can P46 639 ° Own Neighbor 0 00
‘land Fill © | -8 1LY . PublicSewerage 2 28

Others =~ : 0 . 00 Other 0 0.0

: i Tolal s 72 100 Total 72 100

‘Route -4 Bum . ' 22 224  Own 97 99.0

Gathage/Can .+ | 73 74.5  Own Neighbor 0 - 00

Land Fill ‘ -3 3.1 . PublicSewerage 1 1.0

i Others . .0 006 . Other . 0 0.0

. Total _ 98 - 100 " Tolal 78 100

Roule -5 Burp : 237 0 256  Own 89 93.9

Gabage /Can - 67 744 Own Neighbor ¢ 00

* Land Fill - 0 00 ' PublicSewerage 1 1

Others 0 00  Other 0 0.0

" Tetal | L 90 - 100 Total o0

~ Source : Envitonmental Condllion Sunvey by JICA Study Team :

Tahle AIS 1. 31 Number of Palamedical Facihlles

Kodya { l(abupaicn e ‘ Nomber _ C

' : - |Specia-list dr{General dr. [Teethdr, - INurse . - |Midwife  |{Others
Surabaya o T ONA 98 79 S 144 164 w616
Gresik : B U 51 20 - 269 97 1
Sidearjo - - ¢ - 43 74 45 432 252 459

Source: Surabaya in Figure 1994, Kabupaten Gersik in Figure 1994 and Kabupa[en Sidearjo
in Figure 1994,
{8) Community Pérception

Regarding pro_;ecl percepuon, approval or dlsapproval to the proposed pro;ects reason of dlsapproval
compensation condition, etc., were asked 1o inhabilants i in the study area. The results are summarized in
following lable. : : :

Table A15.1.32 Diélribulion of Project Inforniation and Source of Information !

No. : ‘ Route-1 " Route-2 Route-3 Route-4 Route-5
oo I Ne | % INe.fl % | No.| % INo. | % No. | %
1. Not yet know 181 3601 - 62] 1689 34] 97.2) - s4] 55.0] 54 600
2. Alceady know. form : I : o . I
a. Distiict/ Village 231 460 gl 89| 7 97 21| 214] 0 17 l_8.9_
b. Radio / TV 1| 201 18] 200 2] 28 : 0o 00 ‘-9 . 00
. ©. Neighbor / Friend 8] 1e0f . 2y 22 29| 403] 23| 235 17 ‘189
d. News Paper oo foof . . A 4 o oo 3 22
- Total _ ~ 50 1000] 90| 100.0] 72| 100.0] 98] 1000] o1 1000

Source Envitonmental Condition Survey by JICA Study Team
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'fable A15.1.33 Public Perception on the Preject

“Souree : Environmental Condition Survey by JICA Study Tearm

A-43

No. " Response and Reason Route -1 Route-2 Route-3 Route-4 Route-5
No. | % {MNe. | % |No.| % | No| % |No] %
1. Not agree. because : s : )
a, Father land 31 60 1 1.3 0 00 Sy 31 33
b, Not appropriate compensation 2] 40 1y oLy 1 14 1| 1] 5 56
¢, lose of livelihood [ activity 2 40 6] 00 3 42 L1 A 0 00
place k )
d. Difltcuit lo get new place 0] 00 ol 00 3 42 8] 83 5| 56
2. Agree. because : : ] : : .
a. As long as the compensation . “18l - 36 351 400 22 3050 @33 337 22
appreciate with market price ” . | - ' . : _ o :
" b, To impsove the area : S10] 200 0] 80 o 125, 9 ‘93 10
¢. To support the government 3] 60| .8 89 15 208 23 235 . 10
progtam and interest, : _ : ' ' D : :
d. To smooth traffic flow and to 31 :60] 10§ 111 17] 236 -6 6H & 67
decrease traffic congestion i ‘ L ‘ -
3. Noobjection. because: B . : _ : .
a. Public interest ' ‘ 1} 2.0 11 1) of 0o 1| 5] 2f 22
b. Depend on public agreement ogloe0] s 56 1] 1af - o6l 62 i3] 144
- ¢. Goverament policy - afr 00 1t 122 o of -00) 3 3.2 100 111
d. Leased (haven't lhe rightof "ol ool 4l 44 o 14 s S22l 0 4 44
fand) : ) : : )
Total . 50 100.0]  90] 100,00 72| 100.0] 98] 100.0] - 90 100.0
Source : Environmental Condition Survey by JICA Study Team ' :
Table A15.1.34 Expected Compensation
No. ° Route-l Route-2 " Route-3 Route-4 - | ~ Route-5
No. % 1 No. | % ‘No. | % | No. % No. %
1. Money 29 . 580 83 922 57 791 66| 674 63 - 700
2, land - C 3 6.0 -0l C00] Tt 1.4 7 7.1 o2 22
3. House : 81 . 160 3 ‘3.3 . 28 6 6.1 b1 5.6
4. Others : (10| 200 4 - 45] 12| 1637 191 194 200 222
Total so)_1000] 90 1000] - 72| 100.0 98]~ 100.0 90 1000
- " Soutce ! Environmental Condilion Survey by JICA Study Téam ' i
- Table A15.1:35 Expected Relocation Area
No. . Llocation . |: Route-i Route-2 Boute-3 * Route-4 Route-5
o o Mo, | % | MNo. | % | No..{ % | No. | % | No. | %
1. Same Village 8] 160f - 18] 200] 43 397 1391 398 43| 478
. 20 Same District 1 2.0 18] 200 2] . 23 38] 318 37l 41
3. SameTown - 9] 180 50 35 23 319 0] 102 3 33
4.  Othess 2 4.0 4 4.5 4 56 ) 1.2 7 1.8
Total |- 50| _1000)-  90] 1000; 72| 1000 98] 100.0 90 100.0
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o Appendix 7.1 Equations for Vehicle Operating Costs.

- A) Equations of Fuet Consumplion

Sedan/Vn Y= 003719 8§ . - '4.i9966 S + 1759911
Mini/Medivm Bus “Y= 006846 §*§ - 802987 S + 340.6040
Large Bus - Y= 012292 - 5*§ - 1368742 - § + 5410279
SwmalUMedivm Truck (2-axles) ¥ = 006427~ $*S - 7.06130 S + 3183326 .
Large Truck (3-axles) Y = 0.11462 S$*S - 1285504 S + (5039179
‘where: Y = Fuel consuniption (Nited/ 1,000 Kin) :
* 8 = Runaing speed (Km pec howr) .
Note) Sedan/Van includes Sedan/Van(Private)Pick-up.
B) Equations of Engine Oil Consy mpiion
Sedan/Van C U Y=000025  S*S - 002664 1S + 144171
- MintMedium Bus : Y= 000057 S*S - 006130 S + 331753
_ Large Bus : Y= 000130 $*S - 012968 S + 7.06239
_ Smalt/Medivm Truck (2-axles) Y=000048 S*S- - 005608 S + 307383
Large Truck (3-axles) . -~ Y= 000100 - §*§ - 011715 § + 6.40962
where: Y = Engine oil consumptioﬁ (Iiléri 1,000 Kim)
© €) Equations of Tyre Wear |
SedanVan - Y= (0.0008848 S - 0.0045333)
Bus ' Y= (0.001_2356 S - 0.0064667)
'I_"mck o Y= (0.0011553 S - 0.0052133)

where: Y = Total tyre wear of velicle equated as wear of oie Lyre per 1,000km
D} Equations of Maintenance Cost
(1) Maintenance Cost on Parts

SedaVan - . T Y= (0.0000064 S +0.0005567)

-Bus : Y = (000003328 +0.0020891)
Truck - Y = (0.0000191 S +0.0015400)

where: Y = Maintenance parls équate-d as the depreciable value of the vehicie per 1,000Km
(2) Maintenance Hour of Labour

- SedanfVan : Y = {0.00362 S +0.36267)

Bus. o Y= (002311 S 4197733

. Truck . Y= (061S1ES+ 1212000

where: ¥ = Hours of malntenance tabour per 1,000 Km
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" E) Equations of Depreciation

CSedanfVan Y= 1425008 + 125)
Bus Y= 143756 S + 350)
Truck Y= 1/{6.129 S + 245)

B

where: Y = Bepreciation por 100G K, equated as the depreciable value of the vebicle

Equations of Interest
SedanfVan . ¥ = (0.15 x 1000)( 500 §)
Bus L Y= (045 x 1000)(2571 8)
Truck | T Y= (015 % H000(E714 8)
where: Y = Tnterest per 1,000 Km, equatéd as obe half e valie of the vehictes
© (inlerest fate = 15% per annum}.
G) Bquations of Insurance -
SedanfVan' Y = (0.035x 1000 x 0.5)/( 500 S)
Bus - C Y= {0.040x 1000 x 0.5}(25008)
Truck ' Y= (0060 x 1000 x 0.5)/(1750 8)
whera: Y = Insurance cost pef 1,000 Kim, équalcd as one half the valﬁe of the vehicls
-H) Equations Gf’?rav_cllingﬂours for Wages .
Bus : Y = 1000/8
Truck <Y = 100078
where: Y= Travelling time per 1,000 K
Average Crew Size per Vehicle: e
Minibus (Public) = Priver : 1.0 . Conductor 0.5
Large Bus = Driver 1 10, Conductor 1.0
SmatiMedivm Truck (2-axles) = Priver @ 1.0, Assistant 1.0
Large Truek (3-axtes) = Priver . 10, Assistam 20
1) Overbead
Bus = 10% of subdictal of A) to H) above
Truck = 10% of subtotat of A)10 H) above
Assueption on "Equations for Vehicte Operating Costs™
Parameters _ B , “Psg. CarfVan Bus ' Truck
Average Year-Round Speed (Knvhour) e S0 - 40 IR ()
Average Annual Distance Trvelled (Km) 25,000 1.00,000 ) 70,
Average Service Life (years) Co 10 -7 : T

Life Time Distance Teavelled (Kny ¢ . - 250,000 . 709,000 490,600
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Appéndix 11.2

Project Economic Analysis

© 855,864
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F1,053,712.

Table A17.2.1 Economic Cash Flow for Route-1
FiR® = 26.66%
NPV = 595,023 {Million Rp.)
BIC = 227 :
© {DiscountRale = . 15.00% )
Million Rp)
Year Benefits . Costs . Net o
- VOC - Time Total " Investment OM + Total ' Cash
Saving Saving - Cost Costs Costs Flow
1998 21,116 2,116 -2L116°
1999 39,062 39,062 - -319.062
2000 - 39,062 39062 -39,002
- 2001 251,041 250041 -251,041
2002 F251,041 250,001 251,041
- 2003 : _ 254,543 254,543 234543
T 2004 123844 | 137,940 261,783 S 4647 4647 252,136
22005 132170 - 148,701 280,871 4,647 4647 276224
2006 140,496 159,463 299,959 4647 4647 . 295312
4 2007 148822 170,224 319,047 4,647 4647 314399
S 2008 | i57,149 . 180,986 338,138 - 4647 4647 1 333487
6 2009 165475 191,747 . 357212 4647 4,647 152,575
72000 173801 202,509 376,310 | 4647 4647 371,663
8 . 2011 182128 - 213270 395,398 4642 4647 390,751
9 2012 190454 - 224,032 414,486 4,647 4647 400,839
10 20130 198780 234794 433,574 (19,476) 4642 24,123 409,450
t 2014 207,107 245555 432,662 4,647 4647 448,014
12208 215433 - 256317 471,749 - 4647 4647 467,102
13 - 2016 - 223,759 267,078 490,837 C 4647 4647 436,190
14 2087 232085 . . 277,840 (509925 4,647 T 4647 505,278
15 2018 - 240,412 288601 529,013 4647 4647 524,365
16 2009 244575 293982 538,557 4647 1647 533,909
17 2020 . 248738 299,363 548,101 4,647 1647 543453
18 . 2021 252,901 304,743 557,645 4,647 4547 552,997
1972022 257064 310,124 567,188 - 4,647 4647 562,541
20 2023 260,227 315505 576,132 {19,476} 4,647 24,023 352,609
212024 0 265391 320886 . 586,276 T4647 0 4847 581629
27 W25 269,554 326,267 595,820 1,647 4647 591,173
23 2026 13T ST £05,364 4647 4647 600,717
X1 7Y 217880 337,628 614,908 D 4647 4647 610,26
252028 . 282,043 342409 624,452 4647 4647 619,805
26 2029 286206 347,790 633,996 4647 4647 629,248
27 2030 290369 . 353,170 643,540 4647 4647 633,892
23 2031 294,533 358,551 653,034 4647 4647 648436
292032 298696 363,932 662,628 : 4647, 4647 651,980
30 2033 02859 ¢ 369313 6IL172. (19476 4637 . 44 648,048
- Towal 6831667 8,173,766 1 115011433 . 139,420 13,957,720,
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" Table A17.2.2 Econoiafe Cash Flow for Route-2
EIRR = 2653%
- NPV = 134,108 (Million Rp.)
BIC = 231
{Discount Rate = T15.00% )
(Million Rp.)
. Yeas Benefits Y Costs ! Net
' vOoC  Time . Total Investment .OM Total Cash
Saving " Saving ' ~ Cost . Costs Cosls "Flow
1998 ' : 3926 3926 -39
1999 19,118 - CRME - 9li8
2000 19,118 19,118 -19,118
L2001 . 46618 46,678 -46,678
S0 46,618 46,678 - 46678
L2003 41291 S 41,91 41290
I 2008 - 19126 - 42,568 61,694 ' 213 61420
C2 2005 21076 44274 65,350 273 27 65,076
32006 2302 45979 69,005 3, . m e
42007 4977, - 476834 72.660 23 W 72,387
5002008 - 26,927 49,359 76,315 21 L m 1608
6. 2009 BT - SLO9Y 79971 213 M3 19,697
7 2010 30827 Sa19 83,626 ‘213 213 83,353
g 201 2,1 54,504 87,281 213 213 87,008
9. 2012 34,728 56,209 90,937 273 213 90,663
102013 36,678 57,914 94,592 (5.040) 213 5313 $9,218
1n 2004 38,628 59.619 98,247 273 273 97,974
122015, . 40,578 61,324 101,502 m 23 101,69
13. 2016 12,528 63,029 105,557 773 273 105,284
14- 2017 43478 64,734 109,213 - 273 273 103,939
15 2018 46429 65,439 “112,868 273 273 112,595
16 2019 47,404 62,292 114696 273 2137 1dan
172020 48,379 68,144 116,523 273 L2130 16,250
182001 49,354 63,997 118,354 273 DA 18078
19 2022 50329 69,850 120,479 . m S 213 119905
20 2023 51,304 - 70702 122,006 (5.040) C 21 5313 116,693
20 2024 52,279 71,555 123,834 - 73 S 123,560
22025 41,254 72,407 125,661 m 273 125,388 .
21 202 54,229 73,260 127,489 Sy - 121216
24 2027 55,204 74,412 129,07 73 73 129,003
25 2028 56,150 74,965 131,144 S i3 130,871
2% 209 57,155 75,817 132,972 213 213, 132,699 . -
27 2030 58,130 76,670 134,799 - e ey iMse
28 - 2031 59,105 | 71,522 136,627 Com v 273 01363584
29 2032 60080 78,3715 138,455 - N1 & 273 133,181
30 2033 61,085 . 79221 ‘140,282 (5.040) L2153 134,969
Total @ 1,305,100 - 1,916453 3,221,552 ° 182,809 18198 206,127
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29,930
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Table A17.2.3 Economic Cash Flow for Route-3
EIRR = 2393%
NPV = 31473 (Million Rp.)
B/C = 206 -
{Discount Rate = 15.00% )
L _ (Million Rp)
Year Benafits " Cosls ) Net
. VGC Time Total Investiment oM Total Cash -
Saving Savirg ~ Cost i Costs Costs Flow
1993 ST SRR {1 S |\
1959 15,159 15,159 15,159
2000 C 15,159 C5,159 1-15,159
2001 - 8373 8373 -3,373
2002 83713 | ; BAT) 8,373
2003 _ 8713 8713 8713
Tl 2004 9,545 10,331 14,877 166 166 - 19,710
T2 2005 9928 110930 20,858 166 166 - 20692
T3 2006 10,318 © 11,529 21,840 166 166 21674
4 2007 110,694 i2,128 22,822 166 166 . 12,656
S5 2008, 11,077 12,726 T 23804 166 166 23,637
6. 2009 11,460 13,325 24,786 166 166 - 24619
72010 11,843 1391 25,767 - 166 166 25,601
S8 2011 . 12226 14,523 26,749 166 166 26,583
9 2012 12609 15,122 S 21131 - 166 166 27,563
10 2013 12992 15,721 28,713 . (1,198) 166 1,365 27,348
il 2014 113,375 16,319 29695 166 166 29,528
12 2015. 13,758 16918 30,676 166 166 . 30,510
132016 14,141 1517 - 31,658 166 166 31492
147 2017 14,524 18,116 32,640 166 166 12474
15 2018 14,907 18,718 33,622 166 166 33,455
16 2019 i5,099 19,014 34,113 166 166 33946
17 2020 15290 19313 34,604 166 166 34,437
18 - 2021 15,482 19.613 . 35,094 166 166 34,928
19 2022 15673 . 19912 35585 166 166 35,419
0 200 15,865 20,212 36,076 ©{LIS®) 166 1,365 34,712
21 2024 16,056 20,511 36,567 166 166 36,401
22 2025 16,243 20,810 37,058 166 166 36.592
23 202 16,439 21,110 37,549 166 166 37,382
24 2027 . 16631 21,409 38,040 - 166 166 37873
25 2028 . - 16822 21,709 38,531 166 166 38,364
S 26 2029 17,014 22,008 39,022 166 166 38,855
21 2030 17,205 22,308 39,513 166 166 39,346
2031 017397 22607 40,003 . 166 166 39,837
29 2002 17588 22906 40494 166 166 . 40328
30 2033 07,780 . . 23206 40,985 (1,198) 166 1365 39621
Total -4 534,491 - 964,471 - 56,481 4893 1 65068 | 899,403



- Table A17.24 . " Economic Cash Flow for Route-4

FIRR = 30.99%
NPV = 185,550 (Million Rp.)
B/C = 271
{Discount Rate = A5.00% )
. . (Million Rp.)
Year - "~ Benefits . Cosls " Net
voC Time = Totat [ovestmeat OM “Total Cash
Saving . Saving ' ~ Cost < Costs . Costs " Flow
1998 o S CoalsT 4,151 ".4,157
1999 o C SRR 7L B ‘ 18974  -189M .
2000 . - 1894 18914 - B4
2000 b o 49416 : 49416 1 49,416
w02 0 L a6 . 49416 49,416
2003 o s : 50,560 ' 50,560 © .50,560
U200 C 31758 . 58,509 92261 ‘ _ 542 542 . 91,725
2 -2005 © 35087 59,093 94,180 s L 542 S 542 93,638
302006 - 36415 59618 96,003 : : 542 ©OS42 . 95,550
C 402000 32,743 60262 98,005 ' - 542 97,463
S0 2008 - 39671 60847 99,918 : 542 542 99,376
6 2009 40399 61431 101,831 S 'sa2 0 s42 101,288
7 2010 0 41,728 62,016 103,743 _ L 542 - 542 103201
8 2011 . 42,056 - 62,600 105,656 R ¥V 542 . ° 105,114
9 2012 44384 - 63,185 107,563 - 542 542 107,026
L2003 - 4512 - 63769 (09481 . (12538) 542 13081 96,401
1 2014 47,040 - 64,354 118394 T US4 T 842 110852
' 2015 48368 0 64938 113,307 542 542 112,764
016 49,697 65,523 115,219 o 542 542 H14677
2007 51,025 66,107 {1 - - 542 16550
2018 52,38 66,692 1i9,045 L 542 S43. 118,502
12019 - 83017 66,084 120,001 ' 542 U541 119,489
2020 53,681 67276 . 120958 542 $42 ° 1204108
2021 S4345 67,569 121,914 532 C542 0 12,371
2022 55009 67,861 122,870 S84y 542 122,328
2023 55673 68,153 123,826 (12,538) 5427 13,081 110,746
2024 36,337 68,445 124,783 542 1 542 124,240
2025 57.002 68,738 125,73¢% : s 42 . 125,197
2026 57,665 69,030 126,695 542 542 126,153
2027 58,330 69,322 127,652 542 54 127009
2028 58,994 69,614 128,608 : 542 542 128,066
2029 59,653 £€9.907 129,565 542 TS5 129002
2030 60322 70,199 130,52 LS s 129978
031 60986 - 70,491 T131,477 . o 542 342 130,935
2032 61,650 - 70,783 132,433 T 542 3820 131390
2003 62314 TL0T6 133390 (12,538) 542 13081 . 120,309

Total - 1,540,819 © 1974453 - 34R5272. . 1191495 . . 16212 245382 3,239,590
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C 2,202,763 ¢
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13,930

Table A17.2.5 Economic Cash Flow for Route.$
EIRR = 29.48%
NPV = 194,659 (Million Rp)
BIC = 2469
{Discount Rate = T 15.00% )
{Miltion Rp.)
Year . Benefits | Costs Nei |
NOC Time © Total Investment SO Total Cash
. Saving Saving Cost - Costs Cosls ’ Flow
L1998 : T . 408} -4,081
1999 L 25885 25885 -25,885
2006 25,885 25,885 25,885
- 2001 48514 48814 48514
2002 48,514 . 48,514 -48,514
2003 49,450 149,450 49,450
12004 - 43,559 44,683 88,242 ' 464 © 46t . 81,078
22005 - 45948 45,835 91,784 464 464 93,319
3 2006 48,338 45988 95,325 461 464 "94,861
4 2007 50,727 48,140 98,867 464 464 98,402
5 2008 £3,116 49,292 102,408 461 464 101,943
6 2009 55,506 50444 7 105949 . 484 464 103,485
7 00 57,805 51,596 109,491 464 461 109,026
8~ dou 60,284 52,748 113,032 464 461 112,568
9 012 62674 53900 116,574 464 464 116,109
10 2013 65,063 55082 120,115 (3,343) 464 1,607 116,308
A1 M 61452 56,204 123,656 L 461 464 123,192
12 22015 69,342 57,356 127,198 " a6 464 126,734
132016 . . 72,23% "58,509° 130,739 464 464 130,215
14 2007 . 746200 59681 © ° 134.28% 464 464 133,816
15. 2018 771,009 60,813 137,822 464 464 137,358
16 - 2019 - 78204 61,359 139,593 464 464 139,128
17, 2020 79399 " 61965 141,364 464 464 140,899
1802028 80,593 1 62,541 143,134 464 461 142,670
19 20220 81,783 63,117 ' 144,905 464 464 144,441
2002023 82983 63693 146,676 (3.343) 464 3,807 142,869
212014 84177 64,269 143,446 484 464 147,982
22 2025 £5,372 64,845 150,217 164 464 149,753
23 206 56,567 65,421 151,988 461 464 151,523
24 2027 81,761 65,997 153,759 464 464 153,291
25 2028 82,056 66573 185,529 464 464 155,065
26 200 SGiS1 67,M9 . 157300 464 164 156836
272030 91,345 67,725 159,071 464 464 158,606
87 2031 92540 (68301 - 160,841 464 464 160,377
29 2032 193,735 63,877 T 162,612 469, - 464 162,148
300 2001, 194919 69453 . 164,38} (3.343) 464 . 3807 . 160,576
Total 1772536 39715399 1 20039 216287 13,749,012



Appmdiﬁ& 17.3

(Change of NPV (Net Present Value))

. Economic Sensitivity Anatysis for Delay of Implementation

(Unit: Million Rp.)

Base Case

() - (f) = (37,249)

(1) Route-1 - Qaseof Case of

‘ " One Year Three Year

Delay of _ Delay of
Implementation Implementation

Discounted 1062910 (a) 964,496 (d) 1871412 (g}
Beaefit - (a)- (d)y = (98.414) () - (g) = {275,498) -
Discounted 467887 (b} 406,722 {e) T 307491 (h)
Cost : O)-()=1(61,165) | ®)-(h)=(160,396)
Discounted Net 595,023 () 557,714 (f) 479,921 (i)

(Net Present Yalug) |

(c)- (i) =(115,102)

' (1} Route-2

" Base Case - Case of Case of
: _ One Year Three Year
“ Delay of . Delay of
. " Implementation : Implementation
" IDiscounted - 236,369 {a}] . 213,176 (3) 172,198 (g)
Benefit ] @ed=23,193) (@} - (g) = (64171 -
Discovnted 102,261 (b} 82,893 (c) 61213 ()
Cost o (b @) =(13.368) (b - () = (35,048)
Discounted Net 134,108 () _ 124,283 () 104,985 (i)
|(Net Present Value) 3 C ) - (D= (9,825} ey« )= (29,123 -
(I)Rouie-fi E " Base Case Caseof Case of
' One Year Theee Year
Delay of _ Delay of .
= _ - Impleméntaiion : Implementation
* |Discounted 712,872 @) - 65,400 (d) 152373 ()
. | Benefii @ =04 (@)= {g) = (20,499) ¢
- |Discounted 35,392 () T30 ] 23,268 (h)
Cost .. (b)« (e} = (4,625) by - () =(12,13)
“IDiscounted Net 37473 (o) 34,626 () 29,105 ()
(Net Present Valug) () - (D =(2,847) (€) - (i) = (8,368)
(1) Route-4 Base Case Case of Case of
One Year " Thiee Year
 Delayof " Delayof
: _ Implementstion . Implementation _
- |Discovated 293,960 (a) C25913 () 201,170 (g)
Benefit _fa)- (d) = (34,687) {a} - () = (92,790)
Discounted 108,410 (0 94,195 (2} 74,219 ¢h)
Cost L ) - () = (14,215) (b} - thy = 37,191) :
Discounted Net 185,550 (c) 165,078 (i) 120,851 -qGiy|

(Net Present Yalve)

{c) - (N = (20472

L {e) (i) = £55,599).

* Case of

(1} Route-$ " Base Case Case of
: ' o One Year Three Year .
Delay of . Delay of

~ o] Implementation | hmpletaentation
Discounted 309,822 (a)} 276,649 (&) 219,547 (g)
Benelit N (@) () =133,173) (3)- tg) = (90,275) . °
Discounted Cs063 oy 100,120 () 75,701 (h)
Const o B -y = (15043 (b) - (h) = (39,462)
Discounied Net - 194,659 (c) 176,528 () 143,847 ()
(Net Present Vale) - _{0)-=08,131) o) - (i) ={50,812)
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'Appendix 18.4 Privately-funded Infrastructure Business
in Asia and Hedge Against Risks

1. Privately-Funded Infrasteucture Business Schemes
‘1) Varicty bf Privately-funded Jufrasteucture Businesses

g i‘here is 2 grcal variety of pnvately-ﬁmded mf‘rastmclure businesses, such as BOT (Bm!d-
; Operate Transfcr) ‘BOO  (Build-Own- Operate), BTO . (Bul!d Transfer Operate), BOOT
(Bmld—O\\_n-Operate- Transfer), - RTO (Rehablhtalc -Transfer-Operate) and ROM
(Rehabilitate10perate'-Mai11tai11). The v!anc_ty is especially large in the Philippines, where
the govémmen_t “aé_ forced to introduce’ IPPs (Independent Power Producers) in order to

solve power shortages in the latter haif of the 19805, Basically, however, these businesses
are ctassnﬁed into two major calcgones "BOTs m which terms of operatxon are set and

B00s in \\htch terms of operahon are nol set.

.Becausc BTOs and R’l"(.)s.arv transferred ‘1o host governments without delay alter the
expiration of the term . of. operfation, they are preferced to lenders since the credit
worthiness is enhanced. - [n particular, foresgn governmems and international agenc:es find
it easier to use public funds, to extend toans to BTOs and RTOs’ businesses other than types
of infrastructure businesses. -The use of pﬁvale funds is 'designed;tb:improvc domestic
public finance and to curb the increase in official foreign dcbts T herefore, the. BTOS and
RTOs schemes are: applied 1o least dcve!oped comitries where the  risks mvolvcd in
privately-funded infrastructuse businesses ate gréal or countries which have enough room in
their quotas for official foreign debis. ilo“wer, as these schemes transfer risks involved

from lenders or borrowers to host governnients, govermments are averse to using them.

The Philippines has begun to use the ROMs scheme recently in order 1o rehabilitate power
stations belonging to NPC, \\hich_i:@ the jstalchun'_ clectric power Company, in addition to
increasing capacity by “introducing IPPs to solve power shortages. Indonesia is also -
oxpected to adopt ‘ROM sooner or later, as BO'_C')‘s: capac;ily is expected to reach
- approximately 40% of the total capacity by 2003, and there are those who-argue for

a!la_chilzl_g importance on the rehabilitation of PLN’s power stations.- -

2} jBu_};cnnut Clause for BOT

AT0



Because the} are going concerns, in principle BOOs are not atlowed to buyom during the
term of operation. During the term of operation, they can buyout only when there is
- default due to the responsibility of the government. Because Indonesia and Pakistan use
the BOO scheme, there is no buyout clause in principle. In Thalland the BOOs scheme
has been adopted, because of buyout of an expressway BOTSs project (the cas¢ of Kumagal
j Guml} immediately after the completion of the construction, which put investors in a very
*difficult position. In the BOOs scheme, the opcrator is assured of profits’ ‘without the risks
o'f'lhe.change of ownership. In pracucc however, as there are sct penods of opcratlon
under the BOOs scheme as \\ell buyoul is possible after. the expiration of the term of .
' opcrahon if payments are made Accordmg to the IPP model form, LGAT which is the
state-run electric power company in Thailand, can sell in even before the commiencenent -
of opcratlon rf it pays the cxpenses borne by IPPs for the construction of the power

station. “This has become a very difficult probleim. Because iPPs would suffer losses if

- promising project are subject 1o buyout’ unmedmtcly after !he completwn of construction,

" Ewropéan and Amerlcan IPPs are studying various countermeasures such as dcmandmg

penaliles m addition to the cost of construction and compematnon for future losses.

- On lhc oihcr hand, buyout durmg the term ofoperatlon is possible for BOTs. In ihc case of
the BOT of Pagbllao Power Station in the Ph:llppmes buyout is aithorized only after 20
. years of the 25- -year operation period have elapsed, almost purchasmg company has been

* limited.

A BOT [‘\Lprcss'\\ﬁy project in Thailan.d. was to build and operate a 20-km expressway with
 six lanes (somet inies four lanes) at a cost of lO(} billion yen which would be connected to an
.cx;slmg express“ay in Bangkok and was called the second Bangkok karessqu) The paid
in- capllal of BECL, the principle operator, was 20 billion yen {the equity capital-to-debt
ratio of 1:4). Investors included Klunagai Gumi, which was the majorily investors, the
Asian De\clc'pment Bank, and compamcs and banks in Thailand. BECL. signed a 30-ycar
:operalmn contract with' ETA, which is the Thai expn,s:,\\ay public corporation, and
oblamed the right to operate the expressway.  Seventy- one percent of the loans were made -
Cin the baht by a bank sy nd!catc in Thailand, while the remammg 29% were made in- foruga

' currency (4% by thc Asian Developmenl Bank and 25% by a sy ndlcate of forugn banks).’

The dispute started bécausé after the completion of the exprcss‘_\\ay ali_d immedia'lc_ty before

the commencement of operation (which would have lasted for 30 years), Kumagai Gumi had

“to buyout the project to ETA in 1994 because of the oppositioh'from the new regime in

A-T1
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Thailand, The new regime claimed that the BOT did not have the authority to raise the
‘toll in stages, and broke the agreement with the previous regime. During the dispute that
followed, the totally unjustified government’s claim that a private enterprise did not even
have, the right to collect tolls prevailed.  Kumagai Gumi had been unilaterally responsible
~ for mceting very severe control on the construction work. Just when it thought it could
* begin to recover its investment, the chance to do so was taken away from it, It was.
. decided that ETA would bity the expressway and the dispute was settled. Kumagai Gumi
~clamed that the Thai authoritics were violating the expressway operation agreement and
that the firm was in a position to deniand compensation for future losses, but it had to
. aceept compensation for only actual losses {including repayment of loans before the term"

- of payment and refund of mvestment)
2 - BOTs/BOOs and Guarantee by the Government
) Guarantee of Obl.igaﬁon :

Ong:nall) , the BOTs and BOOs scheme were dewsed as 4 means of not mcreasmg ofﬁcral
forelgn debts of the host government. . In recent years, therefore, ehcept for Paklstan :
“host govcrnmcnls seldom guaranitee private foreign obllgallons of BOTs or BOOs operators.
In the Philippines and _Vrelnam, the hosl_governmentsmerel) _make_- performance guarantee
(e.g., (1) performance guarantee that the_h_osi government will shoulder payments when the
local power purchasing companies or fuel supplies fail to pesform their nbiigatroirs (2) '
performance guaranlee for conversson into forelgn exchanges or overseas loans or pays
dividends on. Lqurty capital ralsed overseas) and do not extend guarantee of payment
obllgauon of prwate debt by 1tself

tn Indonesia. the Finance Minister has issued letters of support to a few IPPs like Paiton 1
project and Tanjun Jati B project. However, "as the letters do not mention any Iegal
responsibitity of the govermnem of Indonesia wrth regqrd to guarantee of obligation for
BOOs™ debt by itself, they do not constitute guarantee of obligation in any sense. It is
stated that the Mmrstry of hnance will make PLN perform its obligations to make
payment when it purchases po“er from IPPs, but smce it is not staled that the government

will perform obllgatrons on behalf on Pl N it is mterpreted (hat they do not constitute -

pcrfonnance guarantcc ina strlct sense
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However, under the U.S. and British commercial codes, which attach importance to the -
Estoppel pricple (1he theory that when what is represented and what is reality cannot be
distinguished, what is represented has the legal force in order to protect the parties to a
deal), the Paiton | operator has received BBB credit rating, the same as the government
" bond of Indonesia, from Standard & Poors, which isa U.S. bond rating organization, becat_ise
of what the letters of support represented, making it possible for the concern to issue bonds

in the U.S. 144A market in 1996.: The U.S. 144A bonds are those that stand midway (
between publicly placed bonds and privately plaéed bonds 'and could be purchased only - by
~ institutional investors. However, they can counter market. S & P’s rating report (1.996)
says, PLN’s power purchase contract obhgations benefit from a letter of supporl jssued by

- the Government of the Republic of Indongsia.

- Because U.S. institutional investors are not satisfied with the_dué diligence ‘by investiment
banks that issue 144A bonds, they have been éverse to‘shduldéring the risks involved with”
“the cic')n;struc"tion 'of'-poxxer stations. Therefore, 144A bond:. have been used On:iy as a
means of rf;ﬁltaricing'af_‘ter l_hé completion of the poﬁcr stations.  On the other hand, IPPs
~: often shied away from private bank loans heéausg the tongest loan they could 1ake oul was
about 15 yéars and épfcad was !ﬁrge due to the risks involved in construction w_or.k. Paiton
s a‘go.od example of an operator being able fo issve bonds bccau_se-_U.S.' investors were
willing to shoulder the risks involved in cthtr_uétion work and firm was able to obtain a

fairly high rating of BBB applicd effectively by the letter of support.

The problem associated with the issue of 144A bonds is that it could lead to repayment
.befor'el !hé termy of paynient of other funds, pérlicula’rly official foreign debts. More
problematic is the fact that investors buy 144A bonds-not.only when the rating is high, bul
also when they assume that the project is safe because public fund are used in it.  However,
~ such cases Encon in India (m which U.S. Ex-Im Bank partICIpaled) the Kunagai Gumi in
Thailand (ADB pamc:pqnon), and Pagbtlao project in the- Philippines (Export-lmport
- Bank of Japan) indicate -that when risks become realty, the participation of public
: orgamzattons does not help solved !he problem Unfortunately, parties to the dssputc are
| ﬁndmg out that pubhc agcncms are sﬂeni lenders and s:lent investors.

In China, the Commercial Bank Code and an interpretation of conmercial codes by the

People’s Supreme Court stipulate that the central government does not guarantee
oblipations of state-run enterprises and privéte companies. Even if a local-government '
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issues a letter of support coticerning guarantee of obligation, it has no legal effect, and even

third partics in good faith are not prot ected.
2) . Performance Guarantee

Questions arise concérning performance guarantee of power purchasing agreement in the
case of denationalization, For cxample, in Thailand state-run clectric power company,
"EGAT, is scheduled to be listed on the stock exchaﬁge. IPPs are studying \\hci_hcr in such
- case, whether or not the government can extend performance guarantee for power
: purchasing'agrg:ement by EGAT, which is to be denationalized, in order to protect BOT and
* ' BOO operators, - This is because the government of Thailand does not wish to continue to
“extend performance guarantee to BOTs and BOOs that the denationalized company will

performance its obligation to purchase power,

In the past, the Minister bf Finance, representing the govcnime_nt,'has issued letters of
suppott to 1PPs extending performance guarantee (fiot guarantee of obligation) that powver
purchase agr_ee:nieut would be honored.: However, fn that coﬁntry, NPC'is to be spli't and
“denationalized in a year’s time at the cjar.liesl. In preparation for these steps, discuss'ion.are :
now under way to transfer to 1PPs the risks, including perfonnanée guér‘antee, which at
present are shouldered by NPC or the government. These risks involve those associated
with fuel purchases, conversion’ into foreign exchange, inflation, réin'ittance'of'foircign
exchanges, land acquisition, and the reduction in foreign debts (both ODA and prwalc—
seetor). The govemmenl of the Phitippines wishes to put NPC and IPPs on an equal

fooling in tenns of conditions for competition. These moves need to be watched car-,fully

3 Budgetary Measures

Commitments 1o budgetarjf'meeisureéére confusing in India. Guarantee letters issued by the
_ cemral  government to lPPs are not real guarantee for payment obhgauons that guardntee
that the central govemment will dlrectiy e pay in forelgn e*cchangus foreign loans takenout
by IPPs. in the event of defaull, Thesc feiters merely guarantee that m the event that |
. slate power authorities cannot pay for power purchased from I1PPs in the domestic currency,
the central government will make budgetary measures to give subsidies to the state power
' aulho’riliés in order to enable smooth payin‘eﬁts. The subsidies are given by Lhe central
government by allocating budget to the state government for the following year specifically

A-74



carmarked for payment to a particular BOT. In principle, when the central government
makes guarantee of foreign obligations, this is done in the name of the President of India

and not under the name of the central government,

© In the case of a thetmal power station BOT in Dapoli, Maharashtra (the so called Enron -
_ project), a newstate government abolished the contract éignéd by the previous govermnéﬁt '
and wrote a new agreement in 1996 that was less favorabIe to the IPPs than the or;gmal
agreement (proﬁlablilty and the ratio of foreign capital participation were lowered). At
" thal time, disputés arosc over the cffeclwe_nes_s of the previous governnicht’s guarantee of
" IPP’s private foreign debts (total of 650 miltion dollars, consisting of 100 million dollars
from the U.S Ex-imjbank, 300 million doBars ffom the U.S. O_P_IC {Overseas Private
Investmeént Corporation);, 100 million dollars from the development Bank India, 150
~ million dollars in syndicéte toans from 'c'ommcri:ial banks lead managed by Bank America:
~and ABN AMRO Bank). At the time of the original agreement, the éemral govcmment had
: _ issued a guarantee letter statmg that it would guarantee payment’ on. bchalf of the local.
govemment if the letter |s unable to repay foreign debts incurred by BOT operation.
When the new govemment cancelcd.the lPPs_agrwm_ent and new- negotmttons were i
progress the 1eﬁding parties vigorously demanded repayment, but it turned out that what
the central government had done was 1o niore than guaranteemg the above . mentioned

- budgehry nieasures,

As seehi in these cases, it has become increasingly difticult to oblain the guarantee of the
‘host government t_()"hedge various tisks in BOTSBOOs operations. Therefore, it is
important for the operating entity to study how to crease a security package designed to

hedge risks.
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