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NOTE MP-6  BABADAN SCHEME
1. Objectives of Scheme

The objectives of the scheme are envisaged as follows;
- Flood control
- Water supply

- Hydropower generation
2.  Natural Condition

Location and Topography

The site is selected on Bendokrosok river, 8 km west from the
Kediri city. In the left bank there is Mt, Panji of 518 m high. The
right bank side is a range of low hill of about 200 m high. At the
damsite, a wide valley of about 600 m in width is developed. The
catchment area within Bendokrosok river is as small as 19.9 km’.

Hydrology

The hydrolédgical conditions in Bendokrosok river in the north-
eastern mountain side of Met. Limas are assured as similar to those in
Kuncir river.

The monthly discharge is as follows; _
Unit m'/sec

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. 3Sept. Oct. Hov. Dec.

2.3 3.4 1.2 2.8 1.5 0.6 0.3 0.2 0.2 6.4 0.6 2.2

Ten-day runoff is as shown in Table 1.
The specilic probable floods are calculated from those of the Runcir
damsite as [follows:

Probability Specific Flood Discharge

One in 2 years m3/scc km2
10

25 G

100 8

200 . 9,

1,000 i
10,000 4

Geological Conditions

There is no geological data at this moment. Additional boring
investigation is proposed.

According to the reconnaisance survey, the andesite outcrops are
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observed in the surface of Mt. Panji. The left bank seems to be composed
of the volcanic breccia. The river deposit in the riverbed seems not to
be so thick.

3. possible Development

Transbasin Plan

In the 1973 Master Plan, a transbasin plan was envisaged for hydro-
power development in the north-eastern mountain side of Mt. Limas,
Same approach is taken in this study but for the peak cut of floods and
storing of water in the Babadan reservoir. From the topographic condi-
tions shown on the 1 to 50,000 scale maps, the following rivers seens
to be able to be connected with tunnels as shown in Fig. 1.

River Name Catchment Area (km?) Tunnel iength {m}

Left Side '
K. Bambon 13.2 - 2600
K. Cerme 14.6 1600
K. Sawur 6.5 1000
K. Lome 18.7 5200
K. Putih 3.1 200
K. Tanung 20,3 1800
K. Mundeng 16.6 2800

Sub-total 93.0 15,200

Right Side
K. Gangsang 30.9 1800
K. Bruno 26.1 2000
K. Cekong 8.4 4000
K. Blimbing 8.6 2400
X. Bruni 15.8 400
Sub-total 82.8 14,600
Total 182.8 25,800

The economic viability of the transbasin plénis examined,

Storage plan

According to the 1 to 50,000 scale topogaphic map, the storgg?
capacity of the Babadan reserveoir is estimated at about 100 x t0'm
gross at the elevation of EL. 175 m as shown on Fig, MP-2. Since
large reserveir sites are scarce in the Brantas basin, examination is
made for the case of the topographically maximum reservoir capacity.

Development Scale

The high water level is set at EL, 175.0 m according to tha 1 to
50,000 scale map. The effective storage capacity is estimated at
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89.7 x 106 m3. In order to fill up this storage capacity, cxamination

is made to what extent the transbasin is needed. It is assumed that 50%
of the rainy season flow in the drought year with the recurrence period
of once in 15 years is transferable to the Babadan reservoir. The
specific discharge in once in 15 years is as follows;

Unit : m'/sec/100 km!

1971 1972
Nowv. Dec. Jan. Feb. Mar. Apr. Average
9.2 8.2 9.5 9.2 141 t2.9 10.5

Since the own catchment arxea of the damsite is 19.9 km?, the re-
quired transbasin is 89.1 km’. fThen, from the viewpoint of reservoir
filling, the transbasin of the following rivers is conceived; '

River Name "Catchment Area (km®) funnel Length {(m)
Left Side
K. Bambon 13.2 2,600
K. Cerme 14.6 1,600
K. Sawur 6.5 1,000
Sub-total 34.3 5,200

Right Side

K. Gangsang 30.9 1,800
K. Bruno 26. % 2,000
Sub-total 57.0 3,800
Total 91.3 9,000

Ten-day mean runoff with transbasin is estimated as shown in Table
MP-2,

Apart from the reservoir filling, there is a possibility to make
an high-level diversion for reduction of the flood in the Widas basin.
This possibility is exawmined for 2-year, '0-year and 25-ycar probable
floods by extending the connection tunnel, one by oae, as shown in
Table 3. From these tables, it is considered that the hicgh-level diver-
sion plan is very expepsive., This plan will be assessed after the flooed
damage study is completed.

4. Preliminary Layout

Based on one profile along the dam axis surveyed by BRBDEO, the
dam embankment is drawn as shown in Fig. 3 and 4. Since the avail-
able map is only 1 to 50,000 scale map, at this moment, power faci-
lities are not designed. According to the exanmination on the high-
level diversion of flood, the high-level diversion seems to be much
costly. Then, the connection tunnels are assumed to be of the minimum
diameter which can be excavated.
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Principal features are as follows;

PRINCIPAL FEATURES OF BABADAN PROJECT

Location 8 kit west of the Kediri city
River Basin ) :
Stream pendokrosek river
Hydrology
Catchment area 20 km?2
Average runoff  own 1.4 mI/s
_ with transbasin 5.4 m3/s
10,000 year probable flood 360 m3/sec
Reservoir
High wataer level EL. $175.0 m
Low water lewvel EL. 130D, my
Gross storage capacity 160 x lg 9
Effective storage capacity 84 x IB m
Reservoir surface area at HWL 2.5 km :
Transbasin Scheme Catchment Area [km') Tunnel Length {(m)
Left side .
#. Babadan 13.2 2,600
{, Cerme 4.6 1,600
K. Sawur 6.5 ' 1,000
Right side '
K. Gangsany 30.9 1,800
K. Baruno 26.1 2,000
Damnmn
Type Zoned RockEill type
Crest elevation EL, 179.0 m
Crset length 880 m
High above river bed 75 m
Dam height 80 m
Upstream slope 1« 2,6
Downstream slope 1: 2,0 6 3
Embankment volume 8.3 x Y0 m
Spillway
Type Side channel - Flip bucket type'
Crest elevation L EL. 175.0m
Crest width . 55.0m
Chuteway 280 m long, 8 m wide
Diversion Tunnel '
Type Circu}ar section
Design discharge 160 m” /sec.
Diameter 3.5 m dia = 2 nos
Length 900 m {No.,1) + 900 m [Na,2)

5. Cost estimate

The total construction cost is estimated at Rp. 140,111 wmillion,
including the transbasin plan. Breakdown is as shown in Table 4.
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6, Anticipated Benefit
Positive Benefit

Water Suypply Benefit

6
84 x 10° m x Rp. 100 /@3 ~ "P- 8,400 x 107year

Power Benefit

9,400 kW x Rp. 58.2 x 10° /kW = Rp. 547 x 10° / year
Enerqy Benefit 7
28.1 x 10° XWh x Rp. 121 / kWh = Rp. 3,399 x 10° / year

Negative Benefit

In the reservoir area of 250 ha, the lower parts are used as paddy
fileds and yards, and the hill sides are used as upland €ields. Therefore,
the half is cost as paddy field and other half is as other use. Then, the
land cost is;

Rp. 125 «x 106 / year
Rp. 62.5 «x IOB / year

250 ha x 0.5 x Rp. 1.0 x IOG/ha
250 ha x 0.5 x Rp, 0.5 » Ioﬁlha

It

Net Benefit

The net benefit is estimated at Rp. 12,158 x 106 per year,
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Table 3 (1) HIGH LEVEL DIVERSIOH COST
FLOOD NAME 2 YEARS
UNIT DISCHARGE 2.6 CHS
UNTIT : RP MILLION

LEFT SIDE
K.BAMBON 1 89211 143041 165581 19112}% 198621 245271 28006}
K.CARME 1 ! 62311 77801 11648% 122351 136391 15938!
K.SAWUR ! 01 01 1251 s5305¢ 62181 8679! 9077!
K.LOWE 1 0! 0! 01 212241 235501 370241 300641
¥ .PUTIH | o1 - 0! 01 0! 14251 1012 2336i
K.TAHUNG ! o1 - 0l - 0t 01 0! 8221 12348t
K . MUHDENG | ol 0! - 0! 0! 0! 01 1101¢4
TOTAL § BG21i 206271 274631 57793 6328¢: ¢l2021113778¢
RIGHT STIDE
K.GAIGSAEG 1| 10999¢ 1h2071 155711 169101 1¢2¢21
K.BRUNO 1 0! 168531 13018% 15090] 160231
K.CEKOHG | 0! ci  G897% 155541 241851
K.BLINBING 1 01 0f 01 6u26i 122724
K.BRUNI I 01 6l 0i .- 01 23821
TOTAL ! 10990i 250611 3384861 530501 ThHisdi

DIAMETER OF TUNMNEL ( M )

K.BAMBON | 3.08H%i 4.0%! 4,381 5,111 s5.22¢ 5,871 6.311
K.CARME | 0i 3.151 3.621 HK.59i 4.72% S5.u6! 5.96}
K.SAWUR o1 Ot 2.51 3.87! 4,041 4.951 5,531

K.LOWE ! 0t 13 0! 3.461' 3.661 4,69! 5.311
K.PUTIH 1 0! 01 0! 0! 2.5f 3.761 .61
K.TAHUMG ! 0! 01 ¢ 1} 0t 3.571 b, u6!
K.MUNDENG ! Q1 i Qf 0 ol oF 3.311
K.GANGSANG | 4.18! &5,26! 5.531 5.81 6.23% - :
K.BRUNO 1 0! 2.92%t h,35F §.731 5,321
K.CEKONG ! 0! 0! 2.56% 3.3u0 4.27!°
K.BLINBING ! 0! 0! ot 2.591 3.821
K.BRUNT ¢ 0! 01 ol 0f. 3.251
DESTGN DISCHARGE ( CHMS )

€. BAMBON 1 31.2! 65.6' 80.91 125,11 132,41 180.3! 219.5!
K.CARME 1 0! 34.50 4O 8! 93.9! 101.21 149,21 188,31
K.SAWUR ! 4] 0! 15.2! 59,51 66.81 114.71 153.91

K.LOWE ! 0! 0! Ol 44,1t s1.41 99,81 138.51
K.PUTIH 0! o! o) 01 7.31 55,21 Oh Nt
K. TAHUNG | 0! 0! 0! 01 01 47,01 87.1¢
K.MUNDENG | 0! 0! 0! ]| 0! of 39.,2!¢
K.GANGSAHG | 72.90 134,51 154,31 174,41 211.9!
K .BRUNO 1 0! - 61.61 81i.4! 10t.71 139!
K .CEKONG 1 0! 0! 1¢.81 nmo.1t 77.4!
¥.BLINBING ! 0! 0! 01 . 20.31 57.6!
K.BRUNT 37.31

0! 0! 01 0!
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Table 3 (2} HIGH LEYEL DIVERSIOH COST
FLOOD MAME 10 YEARS
UNIT DYSCHARGE 5.0 (CMS
PUNIT : RP MTLLION
LEFT SIDE
K. BAMBON | 145301 206L0! 238271
X .CARME 1§ Ot 0guzi 126371
K.SAWUR 1 o 01 11861
K.LOWE ¢ O i Ci
K.PUTIH ¢ O ;! 0!
K. TANUNG ! o1 ot o1
X .MUNDENG 1 01 0 0!
TOTAL | 145301 3065881 406211
RIGHT SIDE
K.GANGSANG ¢ 150651 237771 26i561
K.BRUNO ! 01 154421 186331
K .CEKONG 1 oi 0 161161
K.BLINBING 1} Q! Of 04
K.BRUNT ! Q1 0l 04
TOTAL ¢ 158651 392161 609051
DTAMETER OF TUNHEL ( M )
K.BAMBON 1 j,.oy1 £,y 5 771
K.CARME ! o1 4,101 u 811
K.SAHUR ! 0! 0! 3.00¢
K.LOWE 1 Q1 0f Q1!
K.PUTIH i Of ot Qi
EL.TAHUHG ¢ 01 o1 o1
K. .MUHDENG ¢ 0l 01 Oi
K.GANGSANG | 5,661 6.98i T.351
K.BRUNO ! 0i E£.211 §.790i
K.CEKOHNGC 1} (1 o 3.4%:
K.BLIHBING I 0 0! 01
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HIGH LEVEL DIVERSIOH COST

Table 3 (3)

UNIT
UNIT

LEFT

¥, BAMBON
K.CARHME
K.3AWUR
X.LOVWE
K.PUTIH
K. TAHUNG
K .MUNDERNG
TOTAL

RIGHT
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K.BLIHBING
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TOTAL

FLOOD NAME
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: RP MILLION

cH3
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i Of 114771 126281 193321 2035118
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Table 4 (1)

CONSTRUCTION COST ESTIMATE FOR
BABADAN SCHEME
B Unit -
Item No. Work Unit Quantity Price Amount
3 (106Rp)
{10°Rp) P}
1. Civil Works 103,021
i-1 Preparatory Works L.S. 7,631
1-2 Diversion Works
Excavation (earth) m3 30,000 3.5 105
(roek) wd 10,000 7.5 75
(tunnel) w3 26,300 65.1 1,712
Steel support ton 442 653.3 276
Concrete m3 9,600 124.4 1,194
Reinforcement bar ton 480 609.8 291
Consolidation grout m. 6,000 72 432
Sub-tatal 4,087
1-3 Dam
Excavation {carth) w3 313,900 3.5 1,099
{rock) m3 313,800 7.5 2,354
Epbankment (random) m) 176,900 4,2 743
(core) m3 821,300 5.5 4,517
(filter) m3 529,100 4.8 2,540
(rock) m3 6,788,500 7.8 52,950
Curtain & blanket grout m 67,500 12 4,860
Concrete m3 5,100 94.6 482
Sub-total 69,545
1-4 Spillway
Excavation {earth) w3 78,000 3.5 273
(rock) m3 117,000 7.5 878
Concrete m3 20,000 94.6 1,892
Reinforcement bar ton 400 609.8 244
Sub-total » 3,286
i- Waterway L.S. . 326
1-6 Powerhouse L.8. 1,160
- Transbasin Scheme
Intake weir L.S. 2,605
Connection tunnel L.S 14,381
Sub-total 16,985

MP-6.13

- to be continued -



Table 4 {2} CONSTRUCTION COST ESTIMATE FOR
BABADAN SCHEME

_ Unit
Item No. Hork : Yait Quantity Price Amount
(103gp) (10%8p)

2. Cost of Power : _ L.S. 2,923
Total 105,944

3. Engineering Service 10,594
4. Administration . : 5,297
5. Base Cost 121,835
6. Fhysical Contingency 18,275
Grand Total _ 140,111

MP-6.14
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NOTE MP - 7 HKUHCIR SCHEME
1. Objectives of the scheme
- Flood control
- Water supply to irrigation

- Hydropower generation

2. Natural Conditions

Location and Tbgggggghx

The site is selected on Kuncir river, about 15 km soubh-west from
the Nganjuk town. Kuncir river, originating from the top of Mt. Limas,
flows down on the steecp mountain slope, and forms a wide alluvial fan
composed of sand and gravel at the foot of the mountain. There are se-
veral alternative damsites. All the alternative sites are not favoura-
ble for dam and reservoir and owing to the topographic conditions with
the wide riverbed and the steep river gradient.

Hydrology

Iow flow  3is estimated by the Tank Model method as follows;

Unit 9}[550

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov., Dec.
8.3 11.9 11.4 9.8 5.3 2.2 1.2 0.8 0.7 1.2 2,2 4.0

e ——— e e ——— e - A A e e

Ten-day mean run-off is as shown in Table 1,

The probable floods are estimated as follows;

Probability Probable £lood Peak Discharge
once in 25 years 440 n3/s
100 569
200 634
1,000 782
10,000 993
Geologyy

The geological investigation by boring has been made at several
location of the alternative sites, Along the dam axis studied here, test
boring is under way. The geological condition in the proposed site is
considered as similar to those in the other sites. The bed rock is com-
posed of the volcanic breccia with the low permeability. The abutments
are composed of the weathered volcanic breccia. In the riverbed, the
river deposit consisting of sand and gravel is accumulating., 1It's
thickness tends to thin to the upstream ward. The thickness of the ri-
ver deposit at the proposed site is assumed at around 10 m from the
geological profile drawn for the other alternative sites., Since the
permeability of the river deposit is in the order of 1073, it will be
necessary to take countermeasures against leakage,

Mp-7.1



3. Possible Development

Owing to the unfavourable topographic condition, the Kuncir dam is

not promising.

Anyway, it is commonly said that if the topography is

like the Kuncir river basin the storage efficiency becomes higher accord-

ing to hightening of the dam.
the topographically maximum.
as shown in Figq.

4. Preliminhary Layout

In this context, the dam height is set at
The stage-storage capacity curve is drawn
1 based on 1 to 2,500 scale map.

Based on 1 to 2,500 scale map, preliminary layout of the scheme is

drawn as shown in Fig. 2 to 4.

The dam type is assumed as gravel-fill
type with the center core, since this is ample river deposit.

for con-

trol of seepage, tile center core is extended to the level of the bedrock
The diversion tunnel and spillway are arranged in the right bank.

Principal features are as shown below;

PRINCIPAL FEATURES OF KUNCIR SCHEME

Location

River basin
Stream
Hydrology
Catchment area
Average run-off
10,000 year probable flood
Resexvolr
High water level
Low water level
Gross storage capacity
Effective storage capacity
Reservoir surface area
at HWi.
Dam
Type _
Crest elevation
Crest length
Height above river bed
Dam height
Upstream slope
Downstream slope
Embankment wvolume
Spillway
Type
Crest elevation
Crest width
Chuteway
Stilling basin plunge pool
biversion tunnel
Type
Design discharge

on Kuncir river, 15 km south-west of
Rganjuk town

K. Widas

K. Kuncir

70 km?
4.91 mi/s
993 mI/s

EL. 446 m
EL. 418 n
30,500,000 m3
22,500,000 m3

1.28 km?

Center core rockfill dam
EL. 450.5 m
870 m

Side channel type
EL. 446 m

95 m

240 m

125

Circular section
440 m3/scc

MP-7.2



Diameter
Length
Intake
Dimension
Sill elevation
Penstock
Type,
Diameter
Length
Power house
Type
Building dimension
Power and Energy
Max., plant discharge
Head gross
rated .
Installed capacity
Dependable capacity
annual energy

Cost Estimate

630 m

7.5m x 10 m
EL. 413 m

Steel condit
1.0m - 1.3 m
110 m

Open air type -
12 mx15nmx 10m

6.58 m3/secc
88.0 m
9.0 m
4,300 kW
4,300 kw
28.3 Gwh

The construction cost is estimated at Rp. 75,083 million.
Breakdown is as shown in Table 2.

6. hnticipated Benefit

Possitive Benefit

Water supply benefit

22.5 x 10° w3 x Rp. 100

Negative benefit

In the reserveir area of 128 ha, there are few paddy field,

the land is cost as other use,

Langd

Net benefit

Rp. 5,859 x 10%/year

MP-7.3

= Rp. 2,250 x 109/year

128 ha x Rp. 0.5 x 10%/ha =

Then,

Rp. 64 x 106/year
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Table 2{1}) CONSTRUCTION COST ESTIMATE FOR
KUNCIR SCHEHE

;tem_ Work © unit Quantity ngi; Amount
°- (103rp)  €106Rp)
1. Civil Works o 53,850
1-1 Preparatory works L.S 3,989
1-2 Diversion Works :
Excavation (earth)} ‘ m3 28,000 3.5 98
(rock) nl 28,000 7.5 210
(tunnel) m3 24,500 63.4 1,063
Steel support ton 230 653.3 150
Concrete nJ 8,000 124.4 995
Reinforcement bar : ton 330 609.8 201
Consolidation grout o 3,150 72 221
‘Sub-total 2,945
1-3 Dam
Excavation (earth) L) 450,000_ 3.5 1,575
(roek) ad 300,000 7.5 2,250
Embankment (core) m? 1,200,000 5.5 2,250
(filter) m3 370,000 4.8 1,776
(gravel) w3 5,220,000 4.2 21,924
{random) nd - 72,000 4.2 302
Concrete ol 12,500 94.6 1,183
Reinforcement bar ton 380 609.8 212
Curtain & blanket grout n 60,000 72 4,320
Sub-total 40,162
1-4 Spillway
Excavation (earth) o3 140,000 3.5 490
{rock} m3 210,000 7.5 1,575
Concrete 03 30,000 94.6 2,838
Reinforcement bhar ton 600 609.8 366
Sub-total ' 5,269
1-5 Haterway
Excavation {earth) n3 9,100 3.5 32
{rock) 0 16,900 7.5 . 12/
{tunnel) n3 700 65.1 46
Steel support ton 20 653.3 13
Concrete o 700 124.4 87

= to be ¢ontinued -~
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Table , 2(2} CONSTRUCTION COST ESTIHATE FOR

KUNCIR SCHEME

Item Vork v Quantit ;"?I- Amount
. or nit uan y rice
No (103rg). (10° Rp)
Reinforcement bar ton 10 609.8 6
Consolidation grout m 220 12 16
Sub-total 326
1-6 Powerhouse
Excavation {earth) m3 4,200 3.5 15
{rock) me 9,800 7.5 74
Concrete mo 3,200 94 .6 303
Reinforcement bar ton 130 609.8 79
Backfill o 700 3.5 2
Avchitectural works L.S 333
Utility works L.S. 354
Sub-total 1,160
2. Hetal Heorks 221
2-1 Gates, Screen ton 20 5,150 103
S 2-2 Penstock toa 36 2,884 104
2-3 Hollow Jet Valve ton 12 150
k¥ Generating Equipment L.S. 2,566
including T/L

Total 56,733

h. Engineering Service 5,677
5. Administration Z2,839
6. Base Cost 65,289
7. Physical Contingency 9,793
Grand Total 75,083

MP-7,7
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Kuncir Dam

-

LOCATION MAP OF KUNCIR PROJECT
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SEMANTOK SCHEME
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NOTE MP-8 Semantok Scheme
1, Objectives of Scheme

The cbiectives of scheme arce envisaged as follows;

-~ Water supply to the Widas Extension Area of 2,250 ha
- ¥lood control

2. Natural Conditions

Location and Topography

The damsite is selected on Semantok river, 10 km upstrean from the
confluence with Widas river. The catchment area at this site is measured
at 6} km2. The topography of the dam site is very gentle and the low
lying hills have elevations ranging from 80 m to 20 m.

liydrology

Low flow is estimated by the Tank Model method. Monthly mean run-
off is as shown below;

Jan. Feb. Mar. Apr. May Jun. Jul. Aug, Sep. oOct. HNov. Dec.
3.1 3.4 3.4 2.3 1.6 0.5 0.2 0.2 0.2 0.3 0.9 5.7

Ten-day mean run-off is as shown in Table 1.

Probable floods are estimated by the Nakayasu's Unit Hydrograph me-
thod as follows;

Probability Probable ¥iood Peak Discharge
Once in 25 years 266 m3/$
100 349
200 390
1,000 444
10,000 484

Geological Conditions

There is no geological data at this moment, Additional test boring
is proposed,

It is presumed that the geology of the Semantok damsite may be si-
milar to that of the Kedungwarak damsite which is composed of the tuffa-
ceous sand stone and volcanic sand stone, Judging from the gentle
topography, the extent of weathering in the Semantok damsite may be

deeper.

3. Possible Development

The available run-off at the damsite is limited, and fluctuates,
from year to year. It is conceived to exploit the water resources

MP~-8.1



in Semantok river by a carry-over type reservoir which can regulate the

natural run-off over the years.

Scale of Development

The stage-storage capacity curve is drawn as shown in Fig. 4 Deve~
lopment of a reservoir with an effective capacity of 40 x 10° m3 is
envisaged, which can control the natural run-off fully.

Preliminary Layout

4. Preliminary layout is made on
on Fig. 1 to 3.

into account difficulty in obtaining rock materials.

are arranged in the right and left
storage capacity.

the 1 to 2,500 scale map, as shown

The dam is designed as homogeneous éarthfill, taking

Long saddle dikes
abutments for securing the intended

As for the diversion system during construction, an

open channel is selected, since the covering over the diversion tunnel

is too shallow.
PRINCIPAL FEATURES
Location

River Basin
Stream
Hydrology

Catchment area

Average run-off

10,000 year probable flood
Resexrvoir

High water level

Low water level

Gross storage capacity

Effective storage capacity

Reservoly surface area at HWL
Dam

Type

Crest elevation

Crest length

Height above river hed

Dam height

Upstryeam slope

Downstream siope

Embankment volume
Spillway

Type

Crest elevation

Crest width

Chuteway

Stilling bhasin
Diversion system

Type

Design discharge
Intake

Still elevation

Principal features are as follows;

OF SEMANTOK SCHEME

on K. Semantck, 10 km from the
confluence with K. Widas

K. Widas

K, Semantok

6l km2
1.5 m3/s
619 nd/s

EL. 96.5 m
EL. 80 m

43,500,000 @3
40,000,000 w3

4.5 km?
Homogeneous earthfill dam
EL. 100 m
3,570 m
I nm
43 m
1: 3.5
1: 3.0
5,284 x 103
Center flow concrete gravity
EL, 96.5
30 m
30 m wide

20 m length x 30 m width

open channel
266 w3/sec

EL. 7?.5 n

MP-8, 2



5. Cost Estimate

The construction cost is estimated at Rp. 73,167 million.
Breakdown is as shown in Table 2.

6. Anticipated Benefit
Positive benefit
Although the Sémantok résyvolr is contemplated in connection with

the Widas north irrigation scheme, water suplly benefit is tentatively
evaluated by the unit water value of Rp. 100 / m3.

Water supply
40 x 10% 3 x Rp. 200 = Rp. 4,000 x 10%° / year
Negative benefit

The reservoir area of 45C ha is used halfly as paddy field equivalent
Then the land cost is estimated as follows;

It

106 Rp. 225 x 106 / year

450 ha x 0.5 % Rp. X
x 10° = Rp. 113 x 106/year

1.0
450 ha x 0.5 x Rp. 0.5

Rp. 3,663 x 106 / year

MP-8,3
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NOTE MP -~ 9 Kedungwarak Scheme
1. Ubjectives of Schome

This scheme has an unsolvable problem of the limited available
runoff, even the topographic conditions at the damsite and in the
reservoir area are favourable for large-scale development of a storage
reservoir. Therefore, the following objectives are tentatively set
out: ‘

- Water supply with the pumped up water in the rainy season.

2. Natural Conditions

Location and Topography

the site is selected on Kedungwarak river, 13 km from the confluence
with Widas river. Aat the proposed damsite, the catchment area is 32 xm?,
based on the 1 to 50,000 scale wap.. The damsite is a narrow valley with
the opening of 115 m at the elevation of 173 m, The reservoir is a wide
and flat valley enclosed by low hills,

Hydrology

Low flow is estimated by the Tank Model method. ‘the monthly mean
runcoff is as follows;

Unit : m’/s

Jan. VPebh. Mar. Apr. May Jun. .Jul. Mg, Sep. Oct, HNev. Dec,

1.4 1.5 1.5 1.0 0.7 0.2 ¢.1 0.1 0.1 .1 0.4 1.2

Ten-day mean runcff is estimated as shown in Table 1,

The probable fleods are estimated as follows:

Probability Probable Flood Peak Discharge
Once in 25 years 198 m’ /s
160 258
200 287
1,000 355
10,000 451

Geology

In the Kedungwarak damsite area, boring investigation has been
carried out by BRBDEQ. According to the investigation, the geology of
the dom site consists of the tuflfaceous sandstone and volcanic sand-
stone. The strength of the foundation rock is assumed to be in an
order to allow fill-type dam of several tens meter high.

MP-9.1



3. Possible Development

The Kedungwarak damsite has the following characteristicsi

- Narrow valley
- Huge potential reservoir capacity

- Little inflow into the reservoir

There arc two alternatives; one is small scale development within
the limit of hydrology and the other is larger scale development - using
the topographic advantages fully. 1In this study, the latter is exam-
ined from the viewpoint of water supply in the entire Brantas Basin.
The hydrological limit is assumed to be solved by pumping up of the
excess water in the rainy season.

4. Development Scale

The topographically possible maximum height of thée Kedungwarak
dam is measured as EL. 194 m on the 1 to 2,500 scale map. By setting
the high water leveleat3EL. 190 m, it is possible to attain a storage
capacity of 224 x {0 m”. If this large reservoir is to be filled in
151 days in the rainy secason, the necessary discharge is 17.2 m™ /sec.
If water is taken from the lower reaches of Widas river, it may be
possible. However, the water way will become long and the scheme will
be costly. To make the schem: economical, it is necessary of shorten
the water way as much as possible. Then, storage capacity is limited by
the average runoff at the nearest point of Widas river. The averade run-
off at the nearest point is estimated at 4.% m'/sec.

Then, the storage capacity is set at 54 x 106 m~ as shown on Fig.1l.

The distance between the Kedungwarak damsite and Widas river is about
12,600 m, In order to keep the cost minimum, combination of open canal
and pipe line is conceived. The open canal covers the first section of
about 7,600 m and the pipeline covers the remaining 5,000 m. Least cost
analysis of pump from river to open canal, open canal and pump and pipe-
line Erom canal to reservoir is as shown in Table 2 to 4. Results are
as follows;

1. River to Canal { = 50 m)
ElL,, 44 m EL. 53.5 m
Pipe dia 1,900 mm
Pump 515 KM
Apnual energy 1,866 Mwh

2, Open Canal ( = 17,7600 m)
Base width 2 m
Slope 1 / 5,000

3. Canal to Réservolr { = 5,000 m)
FL.. 51,98 El,, 170 m

MP-9,2



Pipe dia , 1,500 mm

Pump 7,160 kW
Annual energy 25,752 Mwh
5. Preliminary Layout

Preliminary layout is drawn based on 1 to 2,500 scale map as shown
in Fig.2 to 4. The dam is designed as homogenedus earthfill type, taking
into account difficulties in obtaining suvitable rock materials within an
economical distance,

Principal features are as follows;

PRINCIPAL FEATURES OF KEDUNGWARAK SCHEME

Location on K. Kedungwarak, 12 km from the
confluence with the Widas
River Basin K. Widas
Stream K. Kedungwarak
Bydrology
Catchrent area 32 km®
Average runoff 0.68 m*/s
10,000 year probable f{lcod 451 m'/sec
Reservoir
High water level EL. 170 m
Low water level EL. 152 m
Gross storage capacity 57,000,000 n’
Effective starage capacity 54,000,000 m’
Reservoir surface area at HWL 6.5 km’

Fumping Up Scheme

vater source K. Widas
pPump-up Discharge 4.2 w’/s
Pump from river to canal
Capacity 515 kW
Head 3.9 m
Open canal
Length 7,600 m
Pump from canal reservoir
Capacity 7,160 kW
Head 118.02 m
Pipeline
Length 5,000 m
Diameter 1,500 mm
Bam
Type Homogeneous Earthfill dam
Crest elevation El, 173 m
Crest length 115 m
Dam height 32 m
Upstream slope 1+ 3.5
Downstream slope 1 ¢ 3.
Embankment volume 216 x 10° mw’

Mp-2.3



Spillway

Type Side channel

Crest elevation ) Elh. 170 m

Crest width 20'm

Chuteway 85 mx Sm

Stilling basin 30 m length x 5 m width
Diversion Tunnel

Type Circular section

Design discharge 198 m'/sec

Diameter 5.0 m

Length 300 m

6. Cost Estimate

The construction cost of the dam is estimated at Rp. 5,894 million.
Breakdown is as shown in Tabel 5. Including costs of pipeline and
pumps station, the tétal c¢ost is estimated at Rp. 41,503 million,

7. Anticipated Benefits

Positive Benefit

The anticipated benefits are as follows:

Water Supply

54 x IO6 mJ b Rp.!OO/m3 = Rp. 5,400 x lUS / year

Energy Benefit

The usable capacity for hydropower gegergtion is the capacity bet-
ween EL. 157.6 m and EL. 70 m, or 49 x 10 m”, Then possible energy
production is i

6.8 x 24.5.m x 49 x 10° @3 / 3600 sec x 0.85 = 3,004 x 10° kuh,
3,004 x 10° kWh x Rp.121 / kWnh = Rp.363 x 10" / year

Reduction of Inundation Area in Retarding Basin

This benefit will be studied later.

Negative Bepnefit

l-and}

The land to be submerged is 640 km®. A half of this area is assumed
as equivalent to paddy field, :

Rp. 320 x 10° / year
Rp.160.5 % 10 / year

640 ha x 0.5 x Rp, 1 x 106
640 ha x 0.5 % Rp.0.5 x 10

MP-9.4



The total land value to be lost is Rp.480.5 x 10® / yeac,

Pumping-up

The total pump capacity is 7,700 kW and the annual énergy consump-
tion is 27,618 MWh. Since the pumping facilities will be used conti-
nuously, the costs are estimated based on the base thermal plant as

follows;

Capacity Cost of base thermal

7.700 kW x Rp. 205.4 x 103 = Rp. 1,581.6 x 106 / year

Energy
27.6 x 106 kWh x Rp. 24/kiWh

il

Rp., 6h2.4 x 106 / year

Net Benefit

The net benefit is calculated at RP. 3,039 x IO6 / year

MP-92.5
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Table 2 LEAST COST MAMALYSIS FOR PUMPING UP (1)

PIFE LINE NAME  X.WARAK RIVER TO CANAL

DISCHARGE 4.2 43

PEFE LEGNTH 50 M

STATIC HEMD 9.5 4
PIFE  LINE FLOW GROSS  REQU'D  ANNUATL,  ERERGY PUMP PIPE IMSTALL CIVIL TOTAL MNNUAL,  TOTAL URIT
OIA NO  VELO.  HEAD POWER ENERGY oST COST oSt COST Qost cose 5T ANNUAL, COST

N M/SEC M [+ ]] M FP.MIL  KP.MIL  RP.MIL  RP.MIL  RP.MIL  RP.BIL  RP.MIL RP.MIL  RP/CUM

1.50 1 2,37 10.92 532 1927 139 783 12 13 26 i 159 38 5.45
1.5¢ 2 1.18  10.58 513 1859 114 755 111 5 » 3 162 296 5. 45
1.50 3 4,79  10.51 509 1844 132 143 €6 39 48 H 70 103 5.356
1.60 1 2.08 10.85 526 1906 137 774 75 15 27 1 159 236 5. 4%
1.60 2 1.04 10.55 51t 1851 in 752 51 30 b ] 164 238 5.45
1,60 k] 0.69 10.49 08 1849 132 748 17 {5 53 1 i 06 5.56
1.70 1 1.85 10.76 521 1883 136 167 % 17 ksl 1 159 135 5.35
1.70 2 .92  10.52 510 . 1848 bR E) 751 59 5 41 1 167 300 5.45
i1.70 3 0.61  10.48 508 1840 132 748 &8 53 54 1 177 g 5. 66
1.80 1 1.65 10,69 518 1277 135 162 33 19 30 1 159 P11 5.3%
1.89 F 4 0.8z 10.51 509 1844 132 143 &6 19 43 L 169 M2 5.56
1.80 3 0.55  10.47 507 1637 132 145 99 53 55 1 181 13 5.76
1.50 1 1.48  10.68 515 1866 134 758 ¥ 12 32 1 160 291 5.35
1.30 F] 0.7% 10,42 538 1840 132 748 74 ii [T i 172 304 5.56
1.90 3 0.4%  lo.47 507 1837 132 746 111 &5 59 1 185 s 5.76
2,90 1 1.3 10.¢0 514 1862 i 157 40 b1 3 3 161 295 5.35
2.00 ? g.66 20.48 508 1840 112 743 8l i3 45 L 174 307 5.56
2.00 3 0.44 1048 507 1837 132 745 122 73 &2 3 189 n 5.87
2.10 1 1.21  10.57 512 1355 133 754 41 6 35 i 162 236 5.35
2.10 b 0.60 10.48 508 1840 132 748 o83 53 £0 L i 310 5.66
2.10 3 0.40 10,46 507 1832 in 745 14 & 3] L 193 36 5.97
2.20 1 1,10 10,58 511 1451 1M 752 48 9 s H 163 236 5.45
.20 2 0.%5  19.47 507 1837 132 M6 97 58 42 1 160 312 5.66
2.30 1 1,01 10,53 s1e 1848 13 751 LY Il k1] i 164 23} 5.45
2.30 ? 0.5¢  10.47 507 1837 132 45 105 61 54 1 182 s 5.76
2.40 1 0.92 10.%2 510 1848 13 751 56 n 1] 1 166 99 5.45
.40 2 G486 10,48 $07 1832 132 M4 113 67 87 1 185 318 5.76
2.50 i 0.85 10,851 569 1844 132 143 (] 15 11 1 162 300 5.45
2.50 2 0.42 10,46 507 1837 132 746 121 72 59 1 188 J0 5.87
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Table 4 LEAST COST ANALYSIS EOR PUMPING 02 [3)

PIFE LTKE NAME K.MARAX CAMAL TO KESERVOIR

DISCHARGE 4.2 Cu3

PITE LENGTIH 5000 4

STATIC HEAD 118.02 M
PIPE LINE  FLOW GRGSS  REQUD'O ANNUAL  ENERGY PUMP P1PE IMSTALEL CivIL TOTAL BNNUAL  TOTAL UNIT
oA HO VELD. HEAD POWER ENERGY oSt QOsT 0sT COsT CosT COsT COST ANNUAL CosT

L RSSEC .| XM MW RP.MIL  RP.MIL  RP.MIL  RP.MIL RP.MIL  RP.BIL  RP.MIL  RP.MIL  RP/OUM

1.50 1 2.37 146,14 7106 25152 lgts 10456 2210 1326 1642 22 3i3? 4993 31.15
1,59 . 2 1.8 134.0% 6431 23523 les6 9569 4421 2654 3765 26 gd4 5540 101.14
1.59 3 0.73 131. 720 5317 21110 €66 392 €632 - 1913 4588 32 4631 6357 115.97
L. 3 2.08 141,84 688 2428% 134 10115 2576 1546 2780 22 3207 5001 91,25
1.&0 2 1,04 132.32 6432 23303 1€s0 2473 5153 . 3092 3265 29 4036 57167 105.26
1.63 3 Q.67 131.15 6351 23015 165 9354 1130 4538 5151 15 5064 €124 122.67
17 1 1.85 138,53 6703 24313 1752 3581 2350 1770 2921 23 3302 3055 22.28
1.70 2 .92 132,00 6332 21164 1670 3418 5901 3540 4169 3 4339 6009 102.69
1.70 3 0.61 130,79 6313} 22950 16554 I 8551 5310 5417 3 5441 102 129.57
i.80 1 1.65 136.26 5438 231311 172) 9718 1300 1980 3065 23 1204 3128 93.62
.80 2 0,82 131,43 6364 2363 LEg2 3373 6601 1360 4377 32 4531 6244 113.91
1.50 3 0.5% 133.53 6321 22307 1651 2310 9301 5941 5683 40 5912 1464 136.26
1.79 1 1,48 14,65 6521 23632 1703 9604 Iz 223D 3112 24 1516 5240 95.€8
L.90 2 0.74 131.03 6145 22934 1652 9345 7435 145) 4533 3 1667 €515 119,06
1.90 3 0.49 130,35 8312 22874 1642 9296 JEILY) €631 5964 43 6133 7628 143,92
2.00 1 1.3} 133.5%0 6445 21423 1€39 9522 4091 2454 3362 5 3661 5351 97.64
2.00 2 0.€6 130. M 6331 2294) 1554 2324 a182 14209 4613 35 51?9 6754 123.80
2.00 3 Q.44 139,223 6306 22852 1647 2283 12274 7364 6244 46 6618 82175 159.92
2,10 L 1.21 132,67 6324 23280 1578 9461 4424 1630 3519 25 e 5476 99.91
2.10 2 0.69 130.53 6321 22207 1651 2310 £369 5331 s022 7 5405 7057 128,175
2.10 k] 0,42 139,113 §302 21338 1646 2282 13454 8072 6528 43 FLEE 868) 158.51
2.20 i 1.10 132.65 5334 23171 1670 3417 4878 2326 36711 27 9 5608 102.138
2.20 2 0.%% 130.37 6113 1378 1643 2233 9755 5853 5244 37 3682 7332 133.73
2.3 1 1.01 131.58 6332 33092 le6d 9385 $271 3162 3830 28 4980 5745 104.85
2,303 2 0.5%0 130.26 6303 22860 1648 2291 10542 6325 5470 a1 5961 7609 113.84
2,40 1 0.92 131,22 6355 23030 1660 a3150 5665 3399 3392 9 4224 5885 107,42
2. 40 )| Q.46 130.17 6303 22842 1845 9283 11330 6798 5100 43 6249 1887 143,862
2.30 X .85 130.95 6141 22972 1554 2339 8058 3635 4136 30 4170 6027 110.G0
2.50 2 .42 130.1¢ 6300 22831 1646 9272 12116 1210 5333 45 6520 8l€6 149.04
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Table - 5(1) CONSTRUCTION COST ESTIHATE FOR

KEDUNGCWARAK SCHEME

Unit .
Iten Work: Unit Quantity Price Amount
No. \ (103gp) €106 Rp)
1. Civil Works &, 232
1-1 Preparatory Works L.S 313
1-2 Biversion Works
Excavation {earth) md 23,000 3.5 81
{rock) m3 23,000 7.5 173
(tunnel) w3 7,800 43.4 339
Steel support ton 90 653.3 59
Concrete n> 3,600 124.4 448
Reinforcement bar ton 140 609.8 85
Sub-total 1,184
1-3 Dam
Excavation (eaxth) o3 35,000 3.5 123
Embankment C(earth) m3 188,000 4.4 827
(filter) m> 16,000 5.8 17
{riprap) m3 12,000 9.1 109
Curtain & blanket grout @ 8,700 12 626
Sub-total 1,762
1-4 Spillway
Excavation ({earth} w3 26,000 3.5 91
{rock) nl 26,000 1.5 195
Concrete m3 5,700 94.6 539
Reinforcement bar ton 1t4 609.8 70
Slope protection m? 2,300 27.%9 18
Sub-total 973
2. Metal Works 225
2-1 Steel pipe ten 13 2,884 33
2-2 Hollow Jet Valve ton 15 187
Total 4,457

-- to be coatinued --
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Table - 5(2) , CONSTRUCTION COST ESTIHATE FOR

KEDUNGWARAK SCUEME

Ftem Work Unit Quantity ::iicte Amount
No. (1038p) (10%8p)
3. Engineerving Service 446
4, Adainistration 223
5. Base Cost 5,126
6. Physical Contingency. 769
Grand Total 5,894

MP-9,12



180’2

Area {Kml)

1701

160

Elevation {m)

150

145

LWL EL.152.0

Effective Storage Capacity : 54x 108 m3

) | | L L

50 T
Storage Capacily {x 106 m3)

STORAGE  CAPACITY OF KEDUNGWARAK RESERVOIR
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NOTE MP -~ 10 Benq Scheme

1. Objectives of Scthg

The objectives are envisaged as follows;

- Water supply to the Beng irrigation area of 3,200 ha
- Water supply to the domestic and industrial use

2. Natural Conditions

Location and Topography

The damsite is sclected on Beng rviver, 5 km from the confluence
Brantas river. 1In the damsite area, the low hills in the left and right
banks get near and form a narrow but shallow valley of about 2 km long.
In the upstream from the narrow valley, low and flat lands are extending
along Beng river and its tribuatries.

The catchment area at the damsite is 134 km’.

flydrological Conditions

Low flow is estimated by the Tank Model method. Monthly mean run-
off is as follows;

. 3
Unit : m /s

Ten-day mean runoff is as shown in Table V.

Probable Floods are estimated by the Nakayasuv's Unit Hydrograph as
shown below;

Probability Probable Flood Peak Discharge
Once in 25 years 184 m’/s
100 : 217
200 610
1,000 780
10,000 1,022

Geological Conditions

hs this moment, there is no geological investigation data.
Additional rest boring is proposecd.

According to the reconnaissance survey, the geology of the dam

Mp-10.1



abutments is composed of the volcanic sandstone with low degree of
consolidation., Careful examination strength of this rock is needed.

3. Possible Development

The Beng dam has matures similar to those of the Kedungwarak dam
as;

- Compact dam embankment
- Large potential storage capacity
- Limited natural runoff

Since the main stream of Brantas river flows at the location 4 km
from the Beng damsite, pumping up of the excess water in the rainy
season are contemplated from the viewpoint of water supply in the
entire Brantas basin.

4, Development Scale

According to the 1 to 50,00063c le map, the potential storage
capacity is estimated at 150 x 10 m~ at the elevation of EL. 75 m as
shown in Fig.t. This volume is taken as the develozment scale of the
scheme.

The pump-up requirement is calculated taking account the inflow
into the reservoir, water requirement of the Beng irrigation area, and
water supply to Surabaya. In use of the natural inflow, priority
is given to the irrigation water requirement. Assuming that the reser-
voir must be full at the end of April in every year, the pumping up
requirement is calculated as shown in Table 2.

The distance between the Beng dam site and Brantas river is about
4,600 m and gifference between the high water level in the reservoir
and the water level in Brantas river is about 42 m (EL. 73 m - EL. 31 m).
In order to keep the cost minimum, combination of open canal and pipe-
line is conceived. The open canal covers the first section of 2,600 m
and the pipeline covers the remaining 2,000 m. Least cost analysis of
pump from river to open canal, open canal and pump and pipe line from
canal to reservoir is as shown in Table 3 to 5.

Results are as follows:

1. Intake discharge 92.67 m’/s

2. River to canal {f = 50 m)
Eli. 31 m EL. 37.5 m
Pipe dia. 2,500 mm
Pump capacity 833 kwW
Annuval energy 3,08 Mwh

3. Open canal _ (f = 2,600 m)
Base width 3m
Slope 1/ 5,000

MP-10,2



4. Canal to Reservoir (f = 2,000 m)

ELl,, 36.98 EL. 723 m
Pipe dia 2,300 mm
Pump 5,104 kW
Annual energy 18,498 MW

"5, Preliminary Layout

Preliminary layout is worked out on the ! to 5,000 scole map which
was tentatively prepared from the 1 to 10,000 aero photos. However,
the elevations shown on the 1 to 5,000 scale map are different from
those on the t to 50,000 scale map. Judging from the elevation of the
riverbed of Brantas river at the confluence with Beng river, it is consi-
dered that the 1 to 5,000 scale map is mistaken. Although preliminary
layout is worked out on 1 to 5,000 scale maps, the elevations shown on
the layout shall be interpreted as only reference.

Preliminary layouts are as shown on Fig. 2 and 4. The dam is
designed as homogeneous earth-fill type owing to constraint of rock
materials,

Principal features are as follows;

PRINCIPAL FEATURES OF BENG SCHEME

location 10 km west of Ploso city

River Basin Beng river basin

Stream 8eng river

Hydrology
Catchment area 134 km?
Average runoff 3.68 m'/s
10,000 year probable flood 1,022 m'/sec

Reservoir
High water level EL. 73.0 m (2L, 55.0 m)*
Low water level El. 52.0 m (EL. 34.0 m) *
Gross storage capacity 160 x 10 ™y
Effective storage capacity l37 x 10 m
Regservoir surface area at HWL 13 km

Dam

Maindam  Subdam No, | Subhdam Ho. 2

Type Earthfill " *
Crest elevation EL. 59.0 m " "
Crest lenath 170 m 2% m 00 m
Height above river hed 44 m 29 m 2 m
Dam height - 48 m 26 m 4 m
Upstream slope 1 : 3.5 " "
Downstream slope 1t : 2.8 " "
Embankment volume {166,100) {117,900} {17,700}

Mp-10.3



Spillway

Type Side channel - Flip bucket type
Crest elevation EL. 59.0
Crest width 95 m :
Chuteway 200 m long, 1% - 10 m wide
Diversion Tunnel
Type Circular section
pesign discharge 400 m?/sec
Diameter 9.5 m %X 2 nos
Length 500 m + 450 m
Intake
Dimension 10 m wide, 7 m high
Sill elevation EL. 272.0 m
ileadrace tunnel (Using Na,2 diversion tunnel)
Type Circular section
Diameter : _ 5.0m-4.0m
Length : 255 m (5.9 bm, including intake
tunnel} ¢+ 140m (4.0 Om, steel
lining)
Surge Tank
Type Port type
Riser shaft 10.0 m Dia
Port diameter 2.5 o Dia
Up-surging water level EL. 60.2 m
Down-surging water level EL. 33.3 m
Penstock
Diameter 4.0 m Dia
Length 45 m
Powerhouse
Type Open-air type
Building dimension 25 m long X 26 m wide x 37 m high
Power and energy
fverage firm discharge 10 o' /sec
Max. plant discharge 48 m?/sec
Head gross 38 m
rated (effective) 30m
Installed capacity 12 MW
Dependable capacity 12 MW
Annual energy 10.4 Gwh
G. Cost Estimate

The construction cost the the dam is estimated at Rp,34,%09 x 106.
Breakdown is as shown in Table 6. Including costs of pipeléne and
pump station, the total cost is estimated at pro.61,303 x 10,

7. Anticipated Benefit

MP“IOQ 4



Positive Benefit

Water Supply

The Beng scheme will supply water to the Beng irrigation area and
to the Surabaya Metropolitan area as the raw water for domestic ang
industrial water supply. However, water value of Rp. 100/m’ is ten-
tatively taken for evaluation of water supply benefit. Separate eva-
luation will be made later, '

150 x 10% o> x Rp. 100 /m* = Rp. 15,000 x 10° / year
Power Benefit

- Since the hydropower generation is limited mainly in the dry season
when large amount of water will be released, the capacity of the power
plant is neglected and the only energy production is taken into account.

Energy Benefit

10.4 x 10° kWh x Rp. 90/kWh = Rp.1,258 x 10° / year

Negative Benefit

Land

The reservoir area of 1,300 ha is assumed to consists of 50% of
paddy field equivalent and 50% of other use, Then the land cost is;

1,300 ha x 0.5 x Rp. 1.0 x IOB/ha = Rp. 650 x 106 / year
1,300 ha x 0.5 x Rp. 0.5 x 10 /ha Rp. 325 x 10 / year

power Cost

The pumps will be operated continuously throughout the rainy season,
Then, the electric power to be consumed by the pumping stations will
come from the base thermal station.

Capacity Cost of base thermal

5,900 KW x Rp.205.4/kW = Rp.1,211.9 x 10°/year

Energy cost
21.5 x 10° kWwh x Rp.24 / kWh = Rp.5%6 x 106 / year

Net Benefit
The net benefit is estimated at Rp.13,555.t1 x 306 / year
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Table-3 LEAST CGST ANALYSIS FOR PUMPTING UP (1)

PIPE LINE NAME BENG RIVER TU CANAL

OISCHARGE 3.67 CAS
PIPE LENGTH SO M
STATIC HEAD 6.5 M
PIPE LIKE  FLOW GROSS  REQU'D  ANNUAL  ENEASY PUMP PIPE IMSTALL CIVIL  TOTAL ANNUAL  TOTAL URET
DrIA NO VELO. HEAD  POWER ENERGY  COST COST COST Q05T COST ST O0ST ANNUAL COsT
K] M/SEC " Ko MW RP.MIL PP.MIL RP.MIL RP.MIL  RP.MIL  RP.BIL  RP.MIL  RP.MIL  RP/CUM
1,50 1 5.47  10.04 1120 4058 292 1649 22 13 2% 2 322 515 1.84
1.56 2 2.73 7.87 ‘g718 3181 229 1293 44 26 3 1 264 493 3.91
1.50 3 1.82 .47 833 018 217 1226 66 k] 48 1 26D 478 1.81
1.60 1 4.80 3,32 1940 1768 271 1531 25 15 217 2z 301 513 4.%3
1.60 2 2.40 7.69 858 3109 224 1263 51 30 » 1 161 435 3.81
1.0 3 1.60 © 7.39 g24 2985 215 1213 77 15 51 1 261 477 3.81
1.70 i 4.26 8.82 94 3566 251 1e43 23 1?7 ba) 2 207 544 1.32
1.70 2 .1 7.56 344 3053 220 1243 53 35 41 1 253 480 3.81
1.70 1 .42 7.3 818 1364 213 1104 88 53 54 1 763 477 3.81
1.80 L 3,80 3.45 243 3417 246 1188 1 19 0 1 277 523 4,12
1.80 2 1.90 7.47 333 3018 217 1226 €5 9 11 1 5% arn 3.81
1.80 ] 1.26 1.29 813 2346 212 1197 33 59 56 1 286 ara 3.81
1.90 1 3. 41 8.18 912 33105 218 1343 7 22 32 1 10 503 4.91
.30 2 1.70 7.40 a6 2933 215 1216 74 41 45 1 262 478 1.81
1.90 3 1.13 7.2% a1 335 211 1193 111 €6 59 1 269 431 1.31
2.00 i 3.07 7.97 839 zn 232 1303 40 24 1 1 265 497 1.31
t.00 2 1.53 7.35 320 971 214 1207 81 47 48 1 261 475 3.81
2.00 3 1.02 7.24 307 2924 210 1188 122 7 62 1 272 LE]) 3.81
2.10 1 2.73 ?.82 az2 3150 227 1284 44 26 35 1 262 430 3.91
2.19 2 1.33 7.31 816 2957 213 1202 89 513 50 1 263 476 3.51
2.10 3 2.93 7.22 206 2920 210 1187 134 80 65 1 276 487 3.31
2.20 1 2.54 7.70 ass I3 224 1263 48 29 36 1 259 481 1.81
.20 2z 1.27 7.28 812 2942 212 1135 37 58 52 1 164 476 3.31
2.20 3 .84 121 304 713 210 1184 146 a7 63 1 280 432 1.31
z.30 1 2.32 7.60 343 3073 221 1249 52 n 318 1 258 481 1.81
2.3 2 1.16 7.26 310 2935 - 231 1193 105 6) 54 1 156 ara 1.81
2.30 3 0.77 7.20 €03 2310 209 1182 158 21 | 1 183 47 1.91
z.40 1 .13 7.52 333 3040 219 1235 56 33 b5 1 257 476 1.81
.43 2 1.96 7.1 5] 7728 211 1192 113 57 57 1 2e2 492 181
2.0 a3 9.721 7,19 802 2308 209 1191 169 181 74 2 287 43? 3.91
2,50 i 1,76 7.46 833 3018 i Tave | T Ea 3 [T 1 157 174 1.81
2.30 2 8.93 7.23 &6 z920  2lo ia7 121 72 53 I DT} U - 2 3,31
2.50 3 0.65 7.18 01 7302 209 1719 181 169 77 2 221 504 1.01
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Table - 4 LEAST COST ANALYSIS FOR PUMPING UP (2)
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Table-3 LEAST CGST ANALYSIS FOR PUMPING yP ()

PIFE LINE NAME  BENG CANAL TO RESERWCIR

DISCHARGE .67 O4S
PIPE LENGIH 000 M
STATIC HEAD IB.02 M
PIPE LENE FLOW  GROSS  REQU'D  ANNUAL  ENERGY PUMP PIPE IMSTALL CIVIL  TOTAL ANNUAL,  TOTAL uneT
DIA  No VELO.  HEAD POWER ENERCY osT CO5T COST COST st COST ST ANNUAL  QDST
R M/SEC ] ™ w4 pp.MIL RP.MIL  BP.MIL  RP.MEL  RP.MIL  RP.BEL  RP.MIEL  SP.MIL - RP/CUM
1.50 1 5.47 78.91 8139 31887 2292 12960 884 530 1056 20 1308 5207 41.30
1.50 2 .71 5L.0% 5697 20645 1488 8391 1763 1061 1506 1€ 2393 3837 30,72
1.50 3 1.82 45.94 5122 18562 13318 7544 653 1531 195% 18 2530 3323 I 10
1.€0 1 4.80. 68.24 7608 27571 1987 11205 1030 3¢ 1z 18 632 1620 36.€6
1.50 2 2.40  43.42 5392 19565 1410 7952 2061 1236 1586 113 2419 3819 30.38
1.60 3 1.60  44.75 14330 18083 1303 7143 392 1855 2060 18 270% 4002 31.82
1.70 1 4.26  61.03 6805 24561 1778 10013 1160 708 1168 17 24635 4243 13,63
1.7¢ 2 2.13  46.62 5198 12337 1358 7656 2360 141 ieg? 17 24€8 3827 10. 13
1.70 3 1.42 43.95 4301 17761 1280 7218 31540 2124 2161 12 2836 ann? 32.65
1.80 1 3.80 56.06 6250 22650 1633 9205 13120 792 1226 16 1364 7 n.72
1.80 1 1.90  45.33 5060 18337 1322 7452 2640 1534 1750 17 2530 3852 36.53
1.80 3 1.26  43.40 48313 17535 1264 127 150 2376 2275 20 7966 4230 33.57
1.%0 1 3.41. 52.54 5852 21213 1530 8619 1487 592 1285 15 e 3847 30.48
1.99 z .70 34.50 4962 17982 129% 7303 1314 1784 1835 18 2620 1”16 31.00
1.90 3 1.13  43.01 41736 17380 1253 7064 LITSY 676 2185 7n e 43173 34,71
2.00 1 3.07  50.0% 5517 260211 1457 8214 1636 381 1345 15 2235 1752 23.76
2.00 2 1.53 42,87 4391 17724 1227 1203 31213 1963 1921 18 23706 1984 11.62
2.00 3 1.02  42.71 4764 17264 1244 7015 4309 7945 2497 22 1273 4518 35.84
2.10 1 2,79 43.12 5371 19461 140 310 1723 1076 1406 16 2295 3700 29.35
2,10 ? 1.33 4341 4849 17540 1264 7128 35872 2152 008 12 2803 4063 32.23
2.10 3 0.9} 42.52 4741 17181 12318 6933 5381 3229 2611 24 1410 1663 16.97
2.20 1 2.54 46,30 5218 18510 1363 7685 1951 [RRL] 1458 16 2313 %76 23.14
2.20 2 1.27  43.06 4802 17402 1254 1012 3902 2341 2097 20 7905 1153 32.96
2.20 3 o.B4 4237 41 17143 1214 6957 5853 3512 2721 25 3590 4824 8.1
.30 1 2,32 a5.11 5104 18436 1333 7512 2108 1265 1532 16 2341 1674 39.14
NP2 R 1.16 42.31 4772 17237 1247 7030 Azt 7530 2188 21 30887 T 4236 13,78
2.30 3 0.77 4z.2€ 4712 17078 1211 6340 £32% 3735 2844 26 3751 5382 39.44
i.43 1 2.1} 24.93 sale 18177 1110 733a 1265 1359 1596 16 2376 1E8y 23.2%
7.4 2 1.66 42.61 4751 17217 1241 6977 4512 2719 2280 21 3115 1356 34,50
.49 3 0.7F  42.17 1102 17042 1228 €325 6738 ELYE] 2763 27 I3 s142 49.78
2.53 1 1.96 - 44.32 4348 17931 1292 7287 7423 1454 1€52 16 2417 1710 22.45
2.50 2 0.98 42,46 4734 17156 1236 6372 4346 2208 2373 2?2 3222 1359 35,32
2.50 3 0.5  42.10 1534 17011 1226 €913 71279 4362 EOET ] I 1076 5302 4z2.02

He-10.11



Table - 6(1) CONSTRUCTION COST ESTIMATE FOR

BENG SCHEME
Item No. Work Unit Quantity Unit Price Amount
(10> Rp) _ (20° Rp)
I.  Civil Works 18,208
1-1 Preparatory Works L.S 1,349
1-2 Diversion Works
Excavation (earth) m3 8,600 3.5 30
(rock) n° 12,800 7.5 97
(tunnel})  m° 33,600  43.4 1,458
Steel Support : ton 350 653.3 229
Concrete n® 13,740 124.4 1,709
Reinforcement bar ton 687 609.8 419
Consolidation grout n 3,170 72 228
Sub-total 4,170
1-3 Dam
Excavation (earth} n> 52,000 - 3.5 182
(rock) - m> 52,000 7.5 390
Embankment 7
(earth & filter)  m°> 484,700 4.4 2,133
(rock) n® 17,000 9.1 155
Curtain § blanket grout m 10,600 72 763
Sub-total 3,623
t-4 Spillway
Excavation (earth) n> 108,600 3.5 380
(rock) m> 162,900 7.5 1,222
Concrete n® 28,100  94.6 2,658
Reinforcement bar ton 562 604.8 343
Backfill mS 18,500 3.5 65
Sub-total ] 4,668
-5 Waterway
Excavation {earth) m3 3,000 3.5 11
(rock) m 2,000 7.5 23,
(tunnel)  mw> 8,200  43.4 356

-- to be continued --
Mp-10.,12



Tabte - 6(2)

CONSTRUCTION COST ESTIMATE FOR
BENG SCHEME

Item No. Work Unit Quantity Unit Price Amount
aod rpy  (10° 8p)

Steel Support ton 32 653.3 54

Concrete m3 6,700 124.4 833
Reinforcement bar  ton 337  609.8 206
Consolidation grout m 1,500 72 168

Sub-total 1,589

1-6 Powerhouse

Excavation (earth) m3 14,800 3.5 52

(rock) m°> 22,200 7.5 167

Concrete 3 8,000  94.6 757
Reinforcement bar  ton 400 609.8 244
Architectural works L.S 772

Utility Works L.S 818

Sub-total 2,809

2. Metal works 1,315
2-1 Gate, Screen ton 94 5,150 484
2-2 Penstock ton 236 2,884 681
2-3 Hollow Jet Valve ton 12 150

3. Generating Equipment 1.5 6,874

Including T/L

Total 26,396

4, Engineering Service 2,640
5. Administration 1,320
6. Base Cost 30,356
7. Physical Contingency 4,553
Grand Total 34,909

MP-10.13



Area (Km?2)

e WL o . 5 . 8
HWL EL.73.0 ]
70
E
‘660-
©
-
o
{18
50; Lwt EL.49.0
Elfective Storage Capacity - 150 x 108m3 \
0 — N N 1 . . ) 1 » X M : N x 1
0 50 ' 100 ' 150
Storage Capacity (x 106m3)
Fig. - 1 STORAGE CAPACITY OF BENG RESERVOIR

MP-10,14



MP-10,15%



J —

P " .\\nnhil.l.
i v\

g s

| .
“CEr0Pe-ONSS =0 NYId 1vH3N3D € - b ors

\m l(//\n_.llv T - _ o
. . . ,v .
[ | ,_
| ...Jl . . . | \\O.w /\
. . % ‘ . | 2. _ |
_\, ‘ : J ) (
[ , ™ v g 7 ﬂ .. ; Q\
i . = = : .
. 7 ..v .
B by’ v) : - H-
A | v
. i ;
| N}
| i
a / .. L
f {i _.
v o =
AN a
\ . \ |
\ ¥~ : |

-
1

~
)/
%

(
N
A
_

_ A_AWMV ‘.

B i

t
"
i
_
_
_ |
_ |
,_ vsa)
N \ ﬁ
/ k.
,&' 3 a
_ .
| . S L
\x,aﬂﬂxx

- Mp-l0.16



(

1057084 ON38 =0 SITUNLINELS NIvW v ~ 0y w v e e
wig o0 N
2|0
T TTosy = {8 2i935) ADMIDIDM O 21;00d " wok e Go ¥
e [ T6GT ena T OB e il_ TR T o T T ~ ro
: ' ' AN TIAUR T UeIISAIG T ;
25 m 47, L * of P o
- R
|
— \.\...VlrQ,NN.JM ‘rOn
= -ﬁ ._w:.,.on h.nélt
/e qu
e 200E0G  PURDG _.gwm_uo.-. h B N O e ™I M ul}-.- )
(D 2103%) T SWd 20573 Wan IR K i
il o B/OLNG punan)  Toubug
1I2WOMT RIS DU " yups 2608 WOPUIDW 0 St | X
JI20, MOJLIZAD JO UonD2S KoL LaDUS oD
flidud, e S (v uﬂ.Mumv - e ﬂo
s DMIICS JO 21404 o IS L .
B “,.com PTINGIG TSNS W o
7 N (W{u ] ._...l.l.l.F e { RN J...gr\nr o
! [ . ] woﬁm
: : ! 200p08| puny roubug.t (o , -
' W SO L . © 073 ‘- (w)
| O O ~
| WODUIDIW jO Sprys’
E31 uo DaIdA b _ .
(8 %50 wog jo vomas 1A bymeerwaruemy
W Quil A . [vi[ve S .....ll.!ll,
e o e N 4  —— A i !

WSP T I0T CORINEIGTIDY

POAHLIDL FAIDYN c.,ovcum_u

WORIREOD 3
WELEUMOG JO Sty

o P e S n o s e Do s 2

1||llrl|l|||||.t¢Ll Rt e e

( IPLow o3} (IeumDW Geg)

|
_

(puog) upig __ ~
m wopssien
|

woansdn’
0 sy

.:

wes ey WEPUIDH jo SNy

BLRLUesiakg
1

(v 21925) SWol 10 21,;0.4d

AN i N

Oeh i3

=~ -
_’!&nnw.u..u--ﬁ..oz wopans

WOLET TWEPIOA T T w Y T

Te 3
ZoN wepang ™" T

MP-10.17



NOTE MP-11
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TABLE OF CONTENTS

Page
1. OBIECTIVES OF SCHEME .. .uiviirnrnerarissnnnasanasacineancas MP-11.1
2. NATURAL CONDITIONS ..... Ce s At e e st e a b b he e bt Mp-11.1
3. POSSIBLE DEVELOPMENT ........... ........;.................. Mp-11.1
4. PRELIMINARY LAYOUT .. .. ...iueernnrennnsnnnnnnn feseitaeseeas MP-11.2
5. COST ESTIMATE ... uusuuansiveeuineensoannnonsannns tereneaas MP-11.3
6, ANTICIPATED BENEFIT .....v.0v0..s Y 1 S8 B
LIST QF TABLES
TABLE 1 ESTIMATED RUNOFF, LUMBANGSARI (1) - (3) .......v00vee. MP-11.4
TABLE 2 ENERGY POTENTIAL AT LUMBANGSARI .. .. .c...vivienanannann MP-11.7

TABLE 3 ENERGY PRODUCTION AT LUMBANGSARI .......¢0ivveceaseen.s MP-11.8

TABLE 4 CONSTRUCTION COST ESTIMATE FOR LUMBANGSARI SCHEME
(1) - (2) e i ii i e eee i e aaaaeann w.. Mp-11.9

LIST OF FIGURES

FIG 1 LOCATION MAP OF LUMBANGSARI PROJECT .......c-vuvemnunnn MP-11,11
FIG 2 GENERAL PLAN OF LUMBANGSARI PROJECT ...... “rtisssenans Mp-11.12
FIG 3 MAIN STRUCTURES OF LUMBANGSARL PROJECT .......-v4e0s... MP-11,13
FIiG 4 STORAGE CAPACITY OF LUMBANGSARI RESERVOIR cesarerenaes MP-11.14

MP-11-i



ROTE Mp - 11 Lumbangsari Scheme
1. Objective of Scheme

This scheme is envisaged as run~-of-river type hydropower station
with a daily regulation pond. There is a little effect of storing
sediment.

2. Natural Conditions

Location and Topography

The site is selected on Brantas river,i2 kmsouth oI the Malang city
and 9 km upstream of the Kepanjen damsite . Brantas river has formed a
narrow and rather decp valley by eroding the flat plain composed of
alluvial deposits and volcanic products upto the surface of hard bed
“rock. The valley is about 30 m in the bottom of EL. 35% m, and ahout
25 m in depth.

Hydrology

Runoff at the damsite is estimated from the discharge records at
the Bloko site, 5 km downstream of the damsite. The monthly mean runoff
is as follows;

Jan. Feb. Mar. Apr. Hay June July Aug. Sep. Oct., HNov. Dec

42,6 42,2 41.9 37.1 32.4 24.6 20.6 16.4 16,5 21.7 25.9 34.8

The average runoff is estimated at 29.4 m3/s and the firm discharge
at 12.6 m3/s. Ten-day mean runoff is as shown in Table 1.

Design flood is estimated at 3,500 m>/s.

Geology

There is no ¢geological data. However, it is considered that the
geoclogical conditions of the Lumbangsari site are similar to those of
the Kepanjen site. Both abutment is composed of the alluvial deposits
and tuffaceous materials. The zone below the riverbed is assumed to be
composed of the bassalt and volcanic breccia.

3. Possible Development

The firm discharge at the damsite is 12.6 m3/s and the possible
effective head is 21.75 m to he created by a dam of 28 m high, By this
head, the potential energy production is calculated as shown in Table 2.
Agsuming peaking operation for 5 hours a day the peak discharge of 60
m3/5 is taken. Then the possible capacity to be installed is 10,800 LkuW,
The average annual energy production is estimated at 46.2 Gwh as shown
in Table 3.
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4. Preliminary Layout

Preliminary layout of the scheme is drawn based on 1 to 2,500 scale
map as shown on Fig. 1 to 3. The dam is designed to consist of an
overflow section with gates and two non-overflow sections. Since the
dam height is low and there seems to be no rock materials in the vicinity
of the gamsite, homogeneous earth-fill type is tentatively selected.

To cope with the probable maximum flood, an emergency spillway is designed
in the left bank of the river. Principal features of the scheme is as
shown below;

PRINCIPAL FFEATURES OF LUMBANGSARI SCHEME

Location 12 km south of Malang city
9 km upstream from Xepanjen damsite
River basin . Brantas
Stream Brantas
Hydrology 2
Catchment area 842 km
Average runoff 29.4 m”/sec
Dependable runoff for power 12,6 m3/sec
PHF 3,500 m3/sec
Resecrvoir _
High water level EL. 374.5 m
Low water level Ef,, 373.0.m
Gross storage capacity 5.65 x 10% m?
Effective storage capacity 0.9 x 100 m3
Reservolr surface -area at HWL 0.66 km2
Dam
Type Earthfill type
Crest elevation EL. 378.0 m
Crest length 200 m
Height above river bed 28 m
pam height 28 m
Upstream slope 1: 3.5
Downstréeam slope 1 2.5
Embankment volume 126 x 106 n3
Spillway
Type Center overflow type
Crest elevation EL. 365.0 m
Crest width 27,0 m
Chuteway 31,0 m . wide
stilling basin 31.0 wide x 61.5 m long
Diversion
Type Open channel type
Design discharge 560 m3/sec
Dimension 12 m in bottom width and 270 m
in length
Intake .
Dimension 13.0 m wide x 11.5 m high
5ill elevation EL. 366.,5 m
Penstock :
Diameter 5.0 m dia
Length 75 m
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Powerhouse :
Type Open air type

Building dimension 34 m long X 28 m wide x 39 m high
Power and Energy
average firm discharge 12.6 m3/sec
Max. plant discharge 60.0 m3/sec (= 12.6 % 24/5)
Head gross 23.5 m
- rated {effective) 23.75 m
Installed capacity 10,800 ki
Dependable capacity 10,800 kW
Aannual energy 46.9 GWh

Storage capacity is shown on Fig. 4.
5. Cost Estimate

The total construction cost is estimated at Rp. 34,909 million.
Breakdown of the estimated cost is as shown in Table 4.

6. Anticipated Benefit

Positive berefit

The scheme will contribute peak capacity and energy to the power
system,

Capacity Eenefit
10,800 kW x Rp. 58.2 x 10°/kW = Rp. 628.6 x 10° / year

Energy Benefit
46,876 x 10° kwh x Rp. 121 = Ep. 5,670 x 100 /year

Negative Beneflt

The reservoir area of 66 ha will occupy the present river course
where a few production is made. Therefore, the economic loss due to
submergence is regarded as nil,

Net Benef1t

The net benefit is estimated at Rp. 6,299 x 106 /year.
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Table - 4(1) CONSTRUCTION COST ESTIMATE FOR
LUMBANGSARI SCHEME

Unit Price  Amoynt

Item . P
No. WOrk Unit Quantity (103 Rp) (10° Rp)
1. ¢€ivil Works 14,985
1-1 Preparatory works L.S l,l?O
1-2 Access road (new) km ] 275,000 275
1-3 Diversion works
Excavation (earth) o 135,400 3.5 474
Embankment (coffer dam) m3 9,600 4.4 42
Sub~total
1-4 Dam
Excavation {earth) m3 38,400 3.5 134
Embankment (earth) > 125,700 4.4 553
Coucrete m3 ‘ 26,400 4.6 2,497
Reinforcement bar ton 525 609.8 320
Curtain & blanket grout m 22,500 72 1,620
Sub-total

1-5 Spillway

Excavation (rock) m3 10,400 7.5 18
Corncrete m3 18,630 94,6 1,762
Reinforcement bax ton 73 609.8 227
Backfill w 16,800 3.5 18

Sub--total 2,106

1-6 Emergency spillway

Excavation {earth) m 241,000 3.5 844
Eubankment (fuse dike) m3 7,900 4.4 35

Sub-total 8719

-7 Waterway

Excavation (rock ) m3 3,900 7.5 29
Concrete o 14,200 126.4 1,766
Reinforcement bar ton 641 609.8 391

Sub-total 2,187

~~ to be continued -~
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Table - 4(2) CONSTRUCTION COST ESTIMATE FOR
LUMBANGSARI SCHEME

Unit Price  Amount

1tem . .
No. Work Unit  Quantity (103 Rp) (106 Rp)

1-8 Powerhouse

Excavation - 13,500 7.5 10t

Concrete o 6,610 94.6 625

Reinforcement bar ton a3 609.8 202

Back£ill o 1,600 3.5 6

Architectural works L.S 578

Utility works L.S 616

Sub-total 2,127

1-9 Miscellaneous 14,985

2. Metal Works 3,336

2-1 Gates, valfes, etc. ton 447 5,150 2,457

2.2 Penstock ten 305 2,884 880

3. Generating Equipment L.S 7,332

including T/L

Total 25,653

4. Engineering Service 2,563

5. Adninistration 1,283

6. Base Cost 29,501

7. Physical Contingency 4,425

Grand Total 33,926
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NOTE MP - 12 Kervan jea Schene
1. oObiective of Scheme

The objective of this scheme of is hydropower generation by run-off
river type power plant with a daily regulation pond. fThere is a little
effect of storing sediment.

2. Natural Condition

Location and _opography

The site is selected on Brantas river, 20km south from the Malang
city and 5 km upstream f[rom Lhe Sengguruh damsite. The catchment
area at the damsite is 912 km" . Brantas river has formed a narrow and
rather deep valley by eroding the flat plain composed of alluvial deposits
and volcanic products upto the surface of hard bed rock. The river
bed is about EL. 300 m and the plain is EL. 320 p. There is a small fall
of 10 m high just downstream of the selected damsite. Storage capacity
is shown on Fig. 1.

Hydrology

Runoff at the damsite is estimated from the discharge records at
Blobo minus irrigation water intake to the Molek irrigation system.
Monthly mean runoff is as follows,

Unit m3/s

Jan. Feb., Mar., Apr. May June July Aug. Sep. Oct. HNov. Dec.

35,3 34.6 34.6 30.4 26.1 18.9 15.0 11.5 11.9 17.1 20.2 27.6

Ten-day mean runcff is as shown in Table 1.
Design flood is estimated at 3,720 m3/S.
Geology

According to the geological investigation made by BRBDEO, the ahut-
ments are composed of the alluvial deposit and tuffaceous materials,
The riverbed and the zones hencath it are composed of the basalt and
volcanic breccia.

3. Possible Development

The firm discharge at the damsite is estimated at 7.5 m3/s ang the
possible effective head is 20.25 m to be created by a dam of 20 m bigh.
By this head, the potential energy production is calculated as shown in
Table 2, Assuming peaking operation for 5 hours a day, the peak discharge
of 36 m3/s is taken. The pogasible installed capacity is 6,000 kW. fThe
average annual energy production is estimated at 32.5 GWh as shown in
Table 3,

MP-12.1



4, Preliminary Layout

Preliminary layout of the scheme is drawn based on 1 to 1,000 scale
map as shown on Fig. 2 to 4. The dam is designed to consist of an overflow
section with qates and two non-overflow sections. Since the dam height
is low and there seems to be ho rock materials in the vicinity of the
damsite, homogenous earth-fill type is tentatively selected. To cope
with the probable maximum flood, an emergency spillway is designed in
the right bank. Principal features of the scheme is shown below.

PRINCIPIAL FEATURES OF KEPAMJEN SCHEME

Location 20 km south of Malang city
5 km upstream from Sengguruh
damsite

River basin Brantas

Stream Brantas

Hydrology . 5

Catchment area 012 km
Average annual rainfall 2,100 mm
Average runoff 23.6 m3/sec
Bependable runoff for power 7.5 m3/seq
PMF 3,720 n3/sec
Reservoir
High water level EL. 316.5 m
Low water level EL. 314.0m
Gross storage capacity 1.25 x 10° @3
Effective storage capacity 0.5 x 10% n3
Resexrvolr surface area at HWL 0.24 kn?
Dam
Type Barth~fill type
Crest elevation EL. 320.0m
Crest length 150 m
Height above river bed 20 m
Dam height 20 m
Upstream slope 1:3,0
Downstream slope 1 : 2.5
Embankment volume 70 x 106 3
Spillway
Type Center overflow type
Crest elevation EL. 306.5m
Crest width 27.0 m
Chuteway 31.0 m wide % 60 m long
Diversion
Type Cpen c¢hannel type
Design discharge 600 m3/sec
Dimension 10 m in bottom width x 250 m long
Intake :
Dimension 10 m wide % 11.5 m high
5111 elevation EL. 308.5 m
Penstock
Diameter 4.0 m dia
Length 90 m

MP-12,2



Powerhouse

Type Cpen air type
Building dimension 27 m long » 26 m wide x 35 m high
Power and energy
Average firm discharge 7.5 m3/sec
Max., plant discharge 36.0 m3/sec {=7.5 x 24/5)
Head gross 22.5
rated (effective) 20,25
Installed capacity 6,000 kW
bependable capacity 6,000 kW
annual cnergy 32.5 GWh

5. Cost Estimate

The total construction cost is estimated at Rp. 20,712 million.
Breakdown is as shown in Table 4.

6. Anticipated Benefit
Positive Benefit

The scheme will contribute peak capacity and enerqgy to the power

system.
Capacity Benefit

6,000 kW x Rp. 58.2 x 103/ku Rp. 349.2 x 10° /year

Encrqgy Benefit

32.5 x 10° kwh x Rp. 121/kWh = Rp. 3,931 x 106 / year

I

Negative Benefit

The reservoir area will consist mainly of the present river course
where cultivation is very limited. Then, the economic loss due to
submergence is regarded as nil,

Net_Benefit

The nct benefit is estimated at Rp. 4,280 x 106 per year.

mMp-12.3
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Table ~ 4(1)

KEPANJEN SCHEME

CONSTRUCTION COST ESTIMATE FOR

Item Unit Price Amount
No wﬂrk Unit Quantlty (103 RP) (106 Rp)
1. Civil Works 8,306
1-1 Preparatory works L.S 615
1-2 Access road
(Existing road improvement) km 2 35,000 70
1-3 Piversion works
Excavation {earth) m3 114,100 3.5 399
Backfill o 11,600 3.5 41
Embackment (coffer dam) m> 22,400 6.4 99
Sub-total 539
1-4 Dam
Excavation (earth) m3 20,100 3.5 70
Embankment (earth) - 69,600 Gah 306
Concrete m3 11,250 94.6 1,064
Reinforcement ton 218 609.8 133
Curtain & blanket grout m 11,250 72 810
Sub~total 2,384
1-5 Spiliway
Excavation (rock) ’ 9,400 7.5 il
Concrete m 7,890 94.6 146
Reinforcement bar ton 158 609.8 96
Backfill m3 1,800 12 &
Sub-total 920
1-6 Fmergency spillway
Excavation (earth) n 180,800 3.5 633
Embankment (fuse dike)  w 7,900 4.4 35
Sub-total 668
1-7 Waterway
Excavation (rock) . m 12,500 7.5 94
Concrete m 8,100 %4.6 766

MP-12.9

to be continued -



Tabte -4(2)

KEPANJEN SCHEME

CONSTRUCTIOR COST ESTIMATE FOR

I;im Work Unit  Quantity ynl; Frice .Amogns
' (10”7 Rp) (10" Rp)

Reinforcement bar ton 315 609.38 192
Sub-total 1,052

1-8 Powerhouse
Excavation m3 36,600 7.5 275
Concrete m 6,000 4.6 568
Reinforcement bax ton 300 609.8 183
Backfill > 2,500 3.5 9
Architectural works L.S 319
Utility works L.S 340
Sub-total 1,693
-9 Miscellaneous 366
2. .Metal Works 2,344
2-1 Gates, valve, etc. ton 315 5,150 1,622
2-2 Penstock ton 240 2,884 692
3. CGenerating Equipment L.S 5,04]

including T/L

Total 15,661
4. Engineering Service 1,566
5. Administration 183
6. Base Cost 18,011
7. Physical Contingency 2,702
Grand Total 20,1712

Mp-lzi 10



Etevation {m)

Area (Km2)

33015 T ln L T ?‘ T ¥ T 0
>
= »
320 | [& %\J
) HWL EL.316.5
LWL EL.314.0 \
o . |
Effective Storage Capacity : 0.5 x 108 m3
3(:00 . . L Sb . ~ 1 i Irx) N A X ]50
Storage Capacity {x 108 m3)
Fig. STORAGE CAPACITY OF KEPANJEN RESERVOIR
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NOTE MP-13
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NOTE MpP-13. Transhasin from Sclo River

In the viciaity of the Brantas basin, the Soto river seems {o
have a potential of excess water. The Solo river has a catchment area
of 16,000 km*. According to the MacDonald's estimates, the minimum
discharge with the recurrence period of once in 20 years is 6.8 m’/s
at Bojonegoro, and any intake works or shortage facilities should be
located upstream of Babat, about 70 km from Surabaya,owing to the exten-
sive annuwal flooding in the lower rveaches and the problem of saline
intrusion.

. ' _ . : 3
Atthough there is an uncertainty whether the amount of 6.8 m'/sec

will be used for development of the Solo basin in future or not, a

transbasin plan from the Solo river is preliminary examined hereunder.

Since the topography between Babat and Surabaya is very flat and
there are so many crossing with streams, drains and roads, it will be
practically impossible to construct a series of open canals and boosting
stations. . Therefore, it will be necessary to use a pipeline systen.

As the terminal point of the pipeline, Gedangsari is selected. The
pipeline route is selected along the narrow gauge railway shown on  to
50,000 scale map. Distance between Babat and Gedangsari is measuwred as
72 km.

Assuming the intake discharge of 6.5 m’/s, construction and op-
eration costs are estimated for different size of pipe and number of

lines as shown in Table 1.

The résults suggested that She unit raw water cost from the Solo
river is as high as Rp. 180 / m” or so.

MP-13.1
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NOTE MP-14 SUMMARY OF PROJECT

NAME OF PROJECT : KARANG KATES MULTI-PURPOSE PROJECT (first stage)

1. BACKGROUND

In 1961, an overall study on development of the K. Brantas basin
was carried out, and this project was identified as one of the most
promosing project. Design was prepared in 1961/62. Preparatory works
and division tunnel construction wewve started in 1962 with the war repa-
ration fund from Japan.

Construction works were suspended during the civil disturbance in
1965. Construction was re-started with the financial assistance from
Japan through OECF. Dam was completed in 1972, and impounding was
stdrted subsequently.

At present, dam and reservoir, and power station are well operated,

2. OBJECTIVES OF THE PROJECT

- floed control
- hydropower generation

- irrigation water supply to the downstream area of K. Brantas

3. PRGJECT FEATURES

3.1 Project Area

- Upstream of K. Brantas

3.2 Project Component

- Reservoir catchment area 2,050 km?
HWL EL.. 272.5 m
LWL EL. 246.0 m
qross storage 343 x 10%m3
effective storage 253 x 10%03

- Dam rock~fill, zoned with c¢enter core
crest elevation EL., 279.0 m
riverbed elevation BL. 179.0 m
dam helght 97.5 m

MP-14.,5



- Spillway

- Connection tunnel

- Power station

3.3 Construction Cost

- Dam

- No.3 unit

3.4 Benefit

- Power generation

~ flood control

- ircigation area

WATER BALANCE

crest length _ B23.5 m

embankment volume 6,150 x 103m3
storage efficiéncy 41:1

design flood 200 years
design discharge 580 m3/sec
spillway discharge 400 m3/sec

between Labor and Karang Kates reservoirs

diamster . 2.5 -3.0m
length 822.0m
elevation EL 251.0 m (inlét)

EL 247.0 m (outlet)

addition of one unit to Rarang Kates power
station

Foreign Local

Yen 106 Rp. 106
2,531.2 11,876.4
3,005.7 361.3

: included in the Karang Kates power
station

; 580 m3/sec to 400 m3/sec
} included in the first stage

Iincrease the dry season flow by 29.4 x m3, when needed

RECOMMENDATION

Same problems as the Karang Kates reservoir

- Spillway

design flood 1,000 years
design discharge 4,200 n>/sec
spillway discharge 1,600 m3/sec

MP-14.6



- Intake crest elevation

- Power station installed capacity

maximum gross head
design head
max, discharge/unit

annual energy output

3.3 Construction Cost

~ Foreign component {unit: Yen x 106)

War reparation fund
Dam 5,764.5

Power station

- Local component {Unit: Rp. x 106)
Dam 3,701.2

Power station

3.4 Benefit

- Power generation i 328 GWh
~ irrigation area ; 34,000 ha

- flood control : 4,200 m3/sec

4. WATER BALANCE

EL., 231.25 m

35 M4 x 2 units {ist stage)
35 MW x 1 unit (2nd stage)

‘93,5 m.

78.0 m

51.39 m3/sec
328 GWh (normal)
217 Gwh (dry)

QECF loan
2,697.5
5,227.4

3,701.2
2,331.4

to 1,600 m3/sec

Increase the dry season flow by 253 x 106m3, when needed

5. RECOMMENDATION

{1} Reservoir sedimentation and effective storage capacity

Sounding survey shall be made in every year.
Aero phote shooting at the time when the reserxrvoir water level
is lowered near LWL is recommended for precise estimation of

the current reservoir capacity.

Mp-14,7



(2}

(3)

Spillway Capacity

The present capacity of the spillway is based on the old
standard. . Review based on the current standard will be needed.

Reservoir Operation

Presently, the reserveoir is operated by BRBDEO with consent of
Coordination Committeé organized among the water uses. Basically,
reservoir operation in the dry season is made according to
irrigation water requirement., Since the water supply condition
in the basin become tight, it will be necessary to review the
operation rule according to new situwations.

MP-14,8



SUMMARY OF PROJECT

NAME OF PROJECT : KARNG KATES MULTI-PURPOSE PROJECT (second stage)

1. BACKGRQUND

There was an alternative plan to construct one dam at Pogaiji, in-
stead of two dams on K. Brantas and K. Lahor. Based on technical and
economic comparison, two dam plan was selected.

Design of the Lahor dam was carried out in parallel to the construc-
tion works of the Karang Kates dam. Construction was started in 1973
and completed in 1977.

2. OBJECTIVES OF THE PROJECT

~ hydropower generation (water supplement to Karang Kates reservoir)

- flocd control

- irrigation water supply

3. PROJECT FEATURES
3.1 Project Area
- on K. Lahor, one of the tributaries of K. Brantas, joining near

Pogaji

3.2 Preject components

- Reservoir Catchment area 160 km2
HWL L. 272.7 m
LWL ' EL. 253.0 m
gross sforagc 36,1 x 106m3
effective storage 29.4 106m3
~ Dam rock-fill, zoned with center core
crest elevation 278.0 m
riverbed elevation ' 206.0 m
dam height ' 74.0 m
crest length 433.0 m
embankment volume 1,018 x 103m3
storage éfficiency 28,9

MP-14,9



SUMMARY CF PROJECT

NAME OF PROJECT : WLINGI MUELTI-PURPGSE PROJECT (first stage}

1. BACKBROUND

The Wlingli dam was firstly planned as after-bay for the Xarang
Kates dam. ELater, the project was reformulated as dam for peak power
station. Dam construction was started in 1975 and completed in 1978.

2. OBJECTIVE OF THE PROJECT

- Power geperation
- Sediment control

- Creation of head for irrigation intake

3. PROJECT FEATURES
3.1 Project Area

on K. Brantas near Wlingi

3.2 Project Component

- Reservoir catchment afea 2,890 km2
HWL EL. 163.5 m
IvL EL. 162.0 m
grass storage 24 x 105m3
effective storage 5.2 x 106m3

- Dam crest elevation EL. 167.0 m
riverbed elevation EL. 139.0 m
dam height 26.0 m
crest length 735.0 m
cmbankment volume 610 x 106m3

- Spillway design £lood 200 years

design flood
spillway dischargel
gate

MP-14,10
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- Power station installed capacity 27 MW, 2 units

maximum gross head 24.5 m

design head 22.0 m

max., discharge/unit 149.54 mJ/sec
annual energy output 152 GWh {(normal)

113 GWwh {dry)

- Irrigation S8ill elevation . EL. 159.5 m

%ntake gate 2.5mx 2.5m x 2 units

3.3 §onstruction Cost

Foreign Local
Yen 10° Rp. 106
- Dam 1,345.8 7,347.6
- Power station 9,107.1 8,776.2
3,4 Benefit
- Power generation ; 152 GWh per annum
- Sediment control ; 18.8 x 106m3

4. WATER BALANCE

Since the reservoir has only daily regulation capacity for power
generation, there is not contribution to the water balance. From the
reservoir, irrigation water to the Lodoyo - Tulungagung irrigation
project is taken at the maximum capacity of 19.2 m3/sec. Ristorical
intake amount is as follows:

Year Yearly intake
106m3
1980 120.2
1981 184.5
1982 240.3 (from May to Oct. 114.4}
1983 251.3

5. RECOMMENDATION
{1) Reservoir Sedimentation

As one of the functions of the reservoir, sediment contorl is
planned from the beginning. It is necessary to observe the
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progress of the sedimentaiton through sounding survey in every
year, whether the effective capaicty is eaten or not. If the
effective capacity is reduced by sedimentation, appropriate
countermeasures shall be taken.

{2} Spillway Capacity

The present capacity of the spillway is based on the old
standard. Review based on the current standard will be neces-
sary. The present spillway is of gated weir type without non-
gated over flow section. 8ince the sub-basin of the Wlingi
resérvoir is the heavy rainfall area, it is necessary to estab-
lish a flood forecasting system in this area.
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SUMMARY OF PROJECT

NAME OF PROJECT: WLINGI MULTI-PURPOSE PROJECT (second stage}
LODOYQ DAM AND POWER STATION

"1, BACKGROUND

The project was planned as after bay for the Wlingi power station
which is operated as peak power station., Later, the project was re-
formulated to have a power station to be located in the diversion channel.

Construction was started in 1977 and completed in 1983.

2. OBJECTIVES OF THE PROJECT

- Regulate the peak outflow into ordinary flow

- Power generation

3. PROJECT FEATURES
3.1 Project Area

- Downstream of the Wlingi dam

3.2 Project Component

- Reservoir catchment area 3,017 km2
HWI, FEL.. 136 m
LWL, EL. 130.5 m
gross storage 5.8 x IOGm3
effective storage 4.2 X 106m3

- Dam gated weir
sill elevation EL., 125.0 n
gate width 12.0m x 9
discharge capacity 3,970 m3/sec

~ Power station  installed capacity 4.5 MW
annual energy output 14 Gwh
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Construction Cost

Foreign
Yen 10©
~ Dam 1‘8?2-2
- pPower station 910.4

Mp-14.14
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Rp. 10°
8,671.2
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SUMMARY OF PROJECT

NAME OF PROJECT: KALI KONTO PROJECT

1, BACKGROUND

The project was planned in the overall study in 1961. Construction
was started in 1962 and completed in 1973.

2, OBJECTIVE OF THE PROJECT
- Flood control
- Hydropower generation
- Irrigation water supply

3. PROJECT FEATURES

3.1 Project Area

- Upstream of K. Konto

3.2 Project Component

- Reservoir catchment area 236 ka
HWL EL. 622 m
WL EL. 598 m
gross storage 62.3 x 1061‘&3
effective storage 50.1 x 106m3

~ Selorejo dam zone fill of earth, sand and gravel
crest elevation EL 625.0 m
riverbed elevation EL. 578.5 m
dam height 49.0 m
dam length 450 m
embankment volume 2,063 x 10°m°
storage efficiency 24,3

- Spillway gated spillway
designed flood 100 years x 1.2
design discharge 680 m3/sec
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- Power station  installed capacity 4.5 MW

effective heaqd 37.1 m
max. discharge 14.8 m3/see-
annual energy output 28 Gwh (normal}
20 Gwh ldry)
~ Sabo dams Mendalan dam
Tokol dam

3.3 Construction Cost

- Foreign compénent (unit: Yen 106)

War reparation fund OCEF loan

pam and power 1,231.2 1,565.8
station

- Local component {unit: Rp. 106)
Selorejo dam 3,701.1
Power station 296.6
Mendalan Sabo dam 294.4
Tokol Sabo dam 437.8

3.4 Benefit
-~ Power generation : 28 GWh per annum
-~ Irrigation area : 20,-00 ha

WATER BALANCE

Increase the dry season flow by 50.1 106m3, when needed

RECOMMENDATION -

(1) Reservoir sedimentation and effective storage capacity

Sounding survey shall be made in every year. Aero phote shoot-
ing at the time when the reservolr water level is lowed near
LWL is recommended for précise estimation of the current reser-
voir capacity.

{2} Spillway capacity
The present capacity of the spillway is designed based on the old

standard. Review based on the ecurrent standard will be needed.
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SUMMARY OF PROJECT:

NAME OF PROJECT: WIDAS IRRIGATION PROJECT
BENING DAM

1. BACKGROUND

The project was formulated by the feasibility report prepared in
1976. Upon completion of designs, construction was started in 1978 and
completed in 1982,
2. OBJECTIVES OF THE PROJECT

~ To irrigate paddy fields of 8,600 ha in the rainy season and

5,400 ha in the dry season

3. PROJECT FEATURES

3.1 Project Area

The Bening dam is located on K. Bening, one of the tributaries of
K. Widas, Irrigation area extends in the left bank of K. Widas.

3.2 Project Component

- Reservoir catchment area 89.5 km2
KWL, EL. 10B,6 m
LWL EL. 96,4 m
gross storage 32.9 x 106m3
effective storage 28.4 x 106m3

- Bening dam homogeneous earth-fill
crest elevation EL. 111.6 m
riverbed elevation EL. 76.0 m
dam height 36.0 m
crest length 640 m
embankment volume 917 x 103m3
storage efficiency 31.0

- Spillway design £lood 100 year x 1.2
design discharge 500 m3/sec
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- Intake crest elevation of weir EL. 95.5 m

outlet capacity 4,6 m3/sec at LWL
- Power station  installed capacity 0.72 Mw
- Irrigation command area 8,600 ha
main canal 17.8 knm
3.3 Construction Cost
- Foreign component Yen 1,334.3 x 106
- Local componeént Rp. 18,365.8 x 106
3.4 Benefit .
3

- Estimated net benefit at D,F. = 12% Uss4,542 % 10
~ Estimated EIIR = 15%
according to Feasibility Report, June, 1978

4. WATER BALANCE

Increase the dry séason floﬁ by 28.4 = 106m3; but this amount is
to be consumed in the Widas irrigation area.
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SUMMARY OF PROJECT

NAME OF PROJECT: SENGGURUH HYDROPOWER DEVELOPMENT PROJECT

1.

BACKGROUND
Need of Project

According to the load demand forecast, power demand in East Java
system will be a deficiency in both peak power and energey in 1983.
Large scale steam plants are required for meeting the increasing
demand and reliable peak power by hydropower plants are also re-
quired with an adequate capacity.

Sengguruh project will effectively contribute to the peak power
.requirement of the East Java system.

History of Project

tiydropower development in the Brantas hasin has been carried out by
the Brantas Multipurpose Project Executive Board (BRBDEO)} since
1960's. Following Selorejo, Karangkates 1511 and Wling I, it is
strongly requested to develop new hydropower project for supplying
energy to increasing power demand of East Java in 1980's. Sengguruh
Project is considered as one of the promising development projects

in the Brantas river basin.

The Project was firstly proposed in 1961 Comprehensive Report and
also listed up as one of potential developrient projects by 1973
Master Plan. & study report of the Proiect was prepared by BRBDEO
in 1977, Successively, the feasibility report was prepared by
BRBDEO in June 1%378.

Present status of Project

The Project was appraised by ADB in April 1983, excepting the loan
for procurement of the generating equipment.

The civil work was commenced in April 1983, while procurement of
the generating equipment and metal woxk is under tender.

2. OBJECTIVES OF PROJECT

Senggurvh Project is a single purpose project for developing a hydro-

power development system in the Brantas river basin in East Java. The
purpose of the Project is to effectively utilize the hydropower potential
of the Brantas river by constructing a dam and a power station.

The

installed capacity of Sengguruh Project is 29,000 kW which is composed

of 2 units with 14,500 kW each generating equipment.
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3. Project Features
3.1 Project Area
- Location
The proposed Sengguruh dam site is located at about 25 km south of
Malang or at just downstream of the confluence of the Brantas river
and Lesti river which is the upstrecam end of Karangkates reservoir.
- Particular area
The proposed dam sité, of which the foundation consists mainly of

basalt and sand stone layers, is relatively good in geological con-
dition for dam construction.

3.2 Project Component

(1} Reservoir

Drainage area 1,659 km2
Fiood water level EL. 292.5m
High water level . EL. 292.5.m
Low water level EL. 291;4 n
Storage capacity Gross 24.1 x 10°n3
Net 2.7 x 105m3
Design flood peak 2,500 m3/s
Average runoff 57.4 m3/s
90% dependable runoff 32.3 md/s

{2) bam

Type

Crest EL.
River bed EL.
Height

Crest length

Embankment volume

MP-14.20

Rockfill type
EL. 295.0 m
EL. 264.0 m
33 m

378 m

477,000 m3 including
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(3)

(4)

{5)

Spillway

Type

Design discharge

Extraordinary discharge

Diversion System

Type

Design discharge

Power station

Firm peak output
Peaking operation hour
Installed capacity
head

head

Min.
Max.
Max. peak discharge
Annual energy

Turbine

Generator

Center overflow weir with

two nos, of roller gate
2,500 m/s
3,000 m3/s

Open channel common to
spillway waterway

1,350 m3/s
(10 year flood)

29,000 kW

5 hours a day

2 x 14,500 kW
18.5 m

27.7 m

2 x 94.5 m3/s
98,56 x 10° kxwh

Vertical Kaplan
2 x 15,000 kW

Vertical shaft
2 x 16,200 kvA

3.4

- Annual disbursement:

{a) lst year (1979/80) - (D.C.) 4,922 & (F.C.} 5,427
{b) 2nd year {(1980/81) ~ {p.C.) 4,983 & ({F.C.,} 3,383
{c) 3rd year {1981/82) - {D.C.) 5,665 & (F.C.) 23,592
(d) 4th year (1982/83) - (D.C.) 3,101 & (F.C.) 6,686
Benefit (12% interest rate) (Unit: ©S$1,000)

- Annual benecfit 1 8,082

- Capitalized bhenefit : 41,960

- Capitalized cost 1 37,442

- Net benefit (B-C) 1 4,517
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3.5

3.6

Economic Evaluation

(a)

{b)

Note:

B/C (12% interest rate) 1.12

IRR 13.5%

/1 1978/79 price level
/2 Exchange rate: uS$ 1.0 = Rp. 415 = ¥.250

/3 tife period: 50 years

Implementation Schedule

(1)

(2)

(3)

First year {1979/80)

{a} Preparatory works

{b} Diversion canal excavation
(c} Spillway excavation

{d} sSpillway concreting

{e} 1Intake excavation

Second year (1980/81)

{a} Diversion canal excavation
{b) Coffering works

{c} Dam foundation excavation
{d} Dam foundation grouting
{e} Spillway concreting

(f} Intake excavation

{g)} Power house excavation

{h} Power house substructure concreting
Third year (1981/82)

{a} Danm embankment

{b} Dam foundation treatment

(¢} Concreting of spiliway welr
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{d)  Excavation and concreting of intake structures
{e} Gates and trash installatioﬁ of intake
{f} Concreting of superstructure of power house
{g} Erection works of generating equipment

{4} Fourth year {(1982/83)
{a) Dam embankment
{b) Erection of spillway gates
{c) Erectiqn of penstock lines
{d) Concreting of superstructure of power house
{e) Erection and test of generating equipment

{f) Construction of transmission line

4. WATER BALANCE

4.1 Water requirement : Not applicable
4.2 Water available :+ Not applicable
4.3 Water balance : Not applicable

5. RECOMMENDATION

5.1 Probhlem Encountered

~ Further study items : Hot applicable

- Other conceivable alternative : Not applicable

6. REFERENCES
~ List of Reports

(1} The Comprehensive Report on the Kali Brantas Overall Develop-
ment, 1961, Nippon Keei {1961 Comprehensive Report)

(2) Report on the Brantas River Basin bDevelopment Plant, May 1973,
OCTA (1973 Master Plan)
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(3)

{4)

(5)

Study Report on Hydropower Developmént of the Brantas River,
Sengguruh and Kesamben Project, BRBDEO, Feb., 1977.

Feasibility Report on Kesamben Development Projeclt, June 1978,
Brantas River Basin Development Executive Agency (BRBDEO)

Review Report on the Feasibility Study on Sengguruh Hydropower
Development Project, Feb., 1980,
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SUMMARY OF PROJECT

PROJECT NAME: WONOREJQO DAM AND ¥IRRIGATION PROJECT

1. BACKGROUND

1.1 Needs of Project

The project area is now under the Tulungagung Drainage project,
which intends to improve mal-drainage condition in the central low land
of K.Ngrowo basin. After completion of the drainage project, the area
will be dried up. ‘Therefore, it is needed to supply stable water for
irrigation for maximum use of the land resources in the area.

1.2 History of Project

The projéct was formulated as the second stage development in the
‘Tulungagung area during the feasibility study on the Tulungagung Drainage
project in 1978/79., FPeasibility study on this project was made in 1982,
with smallexr project only for irrigation water supply to the Tulungagung
area. After the drought year, 1982, the project’s scope has been esxpanded
to include water supply to the downstream of K. Brantas, taking the topo-
graphical advantage at the damsite.

1.3 Present Status
Detailed design of the project has been coémpleted in September, 1984,
and project appraisal by ABD is scheduled in October/November, 1984,

In parallel with the design works, construction of the diversion tunnel
has been carried out by BRBDEC on force account basis.

2. OBJECTIVES OF THE PROJECT

Irrigation water supply to the Tulungagung area of 7,000 ha.
(53 x 10%16)

Water supply to the downstream area of K, Brantas (53 x 106m6}

t

Hydropower generation (13 MW)

- Flood control by reservoir
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3. PROJECT FEATURES
3.1 Project Area

The Segawe dam is located on K. Song and a connection tunnel connects
K. Song with K, Wangi, a tributary of K. Gondang. The Wonorejo dam is
located on K. Gondang., An irrigation intake weir is located on K.
Gondang near Tiudan village. Irrigation area extends in the area surrounded
by the Parit Aung and Pavit Raya canals.

3.2 Project Components

= Segawe dam catchment area 2.8 km2

- Connection tunnel length 804 m
discharge capacity 160 m3fseé

~ Wonorejo reservoir  catchment area 82.8 + 43.5 km2
HWL E., 183 m
LWL EL. 141l m
gross storage 122 x 106m3
effective storage 106 x 10%m3

- Wonorejo dam zoned rock-fill
crest elevation EL. 187
riverbed elevation EL. 110 m
dam height 97 m
crest length 500 m
embankment volume 6,470 % 10°m>
storage efficiency 16,4

- Spillway design flood 10,000 years
design discharge 990 m3/sec

-~ Power station Wangi P/S : 7 MW

29 GWh/annun

Wonorejo B/S 6 MW

~ Tiudan headwork concrete weir 33 GWh/annum
crest elevation EL. 100.1 m

intake capacity Main I 15 ma/sec
Main I1 8 m3/sec

- Irrigation gravity area 6,420 ha
pump area 1,120 ha

Mp-14.26



P

3.3 Construction Cost {unit US$ 1,000)

Foreign Local Total
Financial cost
wWonorejo dam 35,045 34,060 69,105
Segawe dam 5,193 11,222 16,415
PoWer equipment 5,910 592 6,502
Irrigation facility 1,069 15,863 22,932
Direct cost total 53,217 61,737 114,954
Land aquisition 6,928 6,928
Administration 5,580 5,580
Engineering services 6,000 520 6,520
Physical contingency 5,922 7,477 13,399
Price contingency 24,957 43,707 68,664
Grand Total 90,096 125,949 216,045
Economic cost 77,855 65,884 143,739
Disbursement schedule
1985 1) 2,082 2,082
1986 8,055 6,172 14,227
1987 10,680 14,451 25,131
1988 20,529 33,234 53,763
1989 25,903 38,681 64,584
1950 24,949 31,329 56,278
3.4 Benefit (unit US$ 1,000)
- Irrigation for Tulungagung 12,540
— Water supply to K. Brantas 4,028
- Power generation 3,628
- Negative benefit - 43
- Total benefit 20,153
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3.5 Elevation

- EIRR I13%

4. WATER BALANCE

Increase the dry season flow in X. Brantas by 53 x 106m3, when needed

5. RECOMMENDATION

No

6. REFERENCE

SUPPORTING REPORT FOR DETAILED DESIGN WORK OF WONOREJO DAM AND
IRRIGATION PROJECT, TULUNGAGUNG II, September 1984
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SUMMARY OF PROJECT

NAME OF PROJECT: LESTI III AND IRRIGATION PROJECT

1. BACKGROUND OF PROJECT

1.1 Heeds of Projedt

The K. Lesti basin is less—defeloped area in the K. Brantas basin,
owing to lack of stable supply of irrigation water, At present, the
area is planted mainly with upland crops, yields of which are low.

From the viewpolint of eguitable development of the X. Brantas basin,
development of the K. Lesti area is desired.

1.2 History of Project

The Lesti III dam site was firstly identified as a power potential
site in the Overall Report, 1973. 1In 1982, a feasibility report was
prepared, which proposed a 30 m high fill-dam, irrigation development of
1,200 ha and hydropower development of 12.6 MW. 1In 1983, the project
features were revised to extend the irrigation area up to 4,400 ha.
Subsequently, detailed designs have been prepared according to the revised
project scope by the Indonesian consultant.

1.3 Present Status of Project

The project is proposed to ADB for financing of construction.

2. OBJECTIVES OF PROJECT

-~ Irrigation development over an area of 4,400 ha in the southern
part of the Lesti basin

- Hydropower development of 12.6 MW

3. PROJECT FEATURES
3.1 Project Area

~ Southern part of the Lesti basin and the riparian area along K.
Brantas up to the Karang Kates dam
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Project Components

- Reservoir catchment area 382 km2
HWL EL. 342.5 m
I9L EL. 341.5 m
gross storage 7.4 x 106m3

cffective storage 4.0 x 10%n3

- Dam rock-£fill with center core
crest elevation EL. 346.0 m
dam height 0.0 m
crest length 390.0 m
embankment volume 155 % 103m3
- Spillway gated type
gate 10.0.x 6.1 m x 4 nos.

design discharge ~ 1,150 n/sec

- Power station installed capacity 4.2 MW, 3 units
design head 23.15
max. discharge 62.6 m3/sec
energy output 23 GWh/annum
- Irrigation intake crest elevation EL., 340.0 m
- Irrigation facilities irrigation area 4,462 ha
main canal 1.7 kn, 4.9 m3/sec

secondary canal I 4.9 km, 1.59 m3/sec

secondary canal II 34,15 km, 3.31 m3/sec
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3.3 Construction Cost {Unit; US$ 1,000)

Wirm items Locai Foreign Total
Preparatory works 1,590 : 1,590
Civil works 7,231 181 7,412
Electrical works 903 1,676 2,579
Metal works 590 1,096 1,686
Irrigation facilities 13,831 11,831

Direct cost 22,145 2,953 25,098
Administration incl. engineering 1,743 4,000 5,743
Physical contingency 2,389 695 3,084

Total 26,277 7,649 33,926

Data source; Revised Feasibility Report, 1983 {(English}

3.4 Benefit (Unit; US$S 1,000}

~ Irrigation benefit 8,619
- Power benefit 2,267
-~ Sediment control 960
—- Negative benefit -241

Total annual benefit 11,5605

3.5 Fwvaluation

4. WATER BALANCE

- Decrecase the dry season flow in K. Brantas by certain amount,

5. RECOMMENDATION
{1) Prossible leakage from reservoir
The damsite is selected on the limestone and the reservoir is

also on the limestone. It will be necessary to confirm possi-
bility of leakage from the reservoir through the limestone layers.
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