_CONSTRUCTION EQUIPMENT

PRICE LIST.OF




Price List of Construction Equipment {General)

Description iah
Equipment Power W;xg)t Amgunt Remarks
(KW) (Ton (10° Yen)
1. Equipment
{1) Aggregate Plant 2,107 Ps 354,1 274,622
207.65 Kw
{2) Concrete Plant 1,417 ps 530.9 149,278
33.65 Kw
(3) Concrete Setting 2,360 PS 864 971,846
Plant 930.2 KW
{4) Paving Equipment 315 ps 64.1 94,500
109 Kw
(5) Earth Work Egquipment 248 329,047
(6) Laboratory Equipment 5,000
Sub Total 6,199 PSs 2,061.1 1,824,293
2, Spare Parts
(1} Aggregate Plant 47,223
(2) Concrete Plant 43,943
(3) Concrete Setting 202,734
Plant
{4) Paving Equipment 32,790
Plant
{5} Earth Work Equipment 59,600
(6) Laboratory Equipment 2,000
Sub Total 388,290
Total 2,212,583




Price List of Construction Equipment (Detail'- 1/4)

Equipment bescription ?gz?r g¥§tszii§§ya Q'ty w?iggr Agount Remarks
(103.Yen) {10~ Yen)
1. AGGREGATE PLANT _
(1) vibrating Feeder 130 t/h 0.85 1,189 3 1.7 3,567
{2) vibrating Screen 80mm/4G, 1.2m x 3.0m Te5 ‘4,079 1 2.9 4,079
(3) vibrating Screen 20 mm/5, 1.5m X 3.0m 7.5 4,843 1 3.9 4,483
{4) Classifier g 0.75m x 5.5m 3.7 5,776 1 3.5 5,776
(5) Pump 4 100mm, 1.5n°/min  37.0 889 2 0.3 1,778
(6) Subhergad Pump ¢ 125mm, 1.5m3/min 37.9 1,566 2 . 0.1 3,132
(7) Take off Gate - 150 7 0.1 1,050
(8) Vibrating Feeder 100 t/h 0.6 1,046 4 0.5 4,184
(9) Belt Conveyor  750mm{W) x 70m{L} 11.0 ‘L.S. 20.0 19,000
{10) Belt Conveyor 600mm (W) x 120m (L) 13.0 L.S.. 43.0 35.000
(11) Belt Conveyor  450mm(W) x 120m(L)  12.0 L.S. 40.0 27,420
{12) Screening Tower 7m(L)xEm(W)xl4m(H). - 12,000 1. 32,0 12,doc
(13) Hopper, etc. , - (6)  14.0 5,256
(14) Pipe of Tunnel g 3m x 70m{L} - _ LS. 570 177830
(15) Water Tunk Capacity: 60 m° - " 2,250 2_f 6.0 4,500 -
(16) Water Pipe ¢ 40mm ~ g 250mm - ' LS. 1200 1,087
{17) Drainage Pipe ﬁ 100mm - o 250mm . - L.S. 26.0. 2,266
(18) Crawler Type Bucket cap. 2.2 m3 197 PS 25,390 1 21.4  25;390°
Loader :
(19) Dump Truck Loading We. 11 tea 312 8§ 10,080 5 9.3 50,400
(20) Diesel Generator 375 KVA _ 350 PS 37,400 1 15.0 37,400
(21} Sub Station Tr. 1 ¢ 30 KVA - ' 1 0.3 300
(22) Control Panel L.s. 2.0 7,500
& Siwtehboarad . - - ’
(23) Distribution L.S. 900
Board : _ )
Toub Total of . T 0 es T T AR T
Aggregate Plant 207.65 KW 354.1. 274,622




Price List QE Construction Equipment (Detail - 2/4)

: Unit Price
Equipment . Description ?g;f‘ CIF Surabaya 0'ty w?iggf A§°““t Remarks
(103 ven) (L0~ Yen)
2, CONCRETE PLANT ~
(24) Concrete Plant  Mixer 0.75 m x 2 set 20.0 63,600 1 82.0 63,600
(25} cemeﬁ; Sile Capacity 200 ton 0.75 6,450 1 16.0 6,450
{26) Screw Conveyor 10 t/h i5 m (L) 5.5 1,565 1 1.8 1,565
{27) Screw Conveyor 10 t/h 10 m (L} 3.7 1,130 1 1.3 1,130
{28) Bucket Conveyor 10 t/h 26.m .(H) 3.7 4,404 1 6.8 4,404
{29) Air Compressor Portable type 52 ps 2,974 1 1.4 2,974
. $ m3/min
{30) Truck Mixer Capacity 3 m7 195 PS5 7,746 7 7.5 54,180
'(31) Generator House 5m (W) x 6m (L) - 125 1 3.0 1,125
{32} Cement Warehouse 8m (W) x 15m (L) - - 4,500 1 12.0 4,500
{33) Electric
Material
(wire, pole,
light) - L.5. - 9,350
Syb Total of ' 1,417 pS
Concrete Plant 33.65 KW 530.9 149,278




Price List of Construction'EQuipment (Detail ~ 3/4)

Unit Price s
Equipment Description ?;;?r CIF Surabaya Q'ty W?tgﬁr Agoupt *Rematrks
' (203 ven)y {107 Yen)
3. CONCRETE SETTING
PLANT . -
{34) -Diesel Locomotive Nominal wt. 6 ton 78 rS 12,040 4 12,0 48,160
(35) Trolley Bucket 1.5 m x 2 set - 3,329 6 o T.2 19,974
{36} Cable Crane Bucket Cap. 1.5 m3 - 300.0 - 208,000 2 430 416,000
{second rail ’ . : s
rope type) B .
{37) Pump #100mm 1.5m3/min 37.0 889 4 0.6 3,556
(38) Submerged Pump ¢125mm 1,5m3/min 3750 17556 4 0.2 6,264
{39) Water Tunk Capacity 60 m3 - 12,250 4 12,0, 9,000
{40] ripe #l00mm ~ 250mm - L.S. 80.0 9,066
{41) Concrete Vibrator #60mm 1.2 197 6 0.088 1,182 -
{42} Alr Compressot Portable Type 74 pS 3,737 2 3.6 7,474
. m3/min _ _ S
{43) Rail Type 30kg/m 35m(L)x2 L.S.. 4.2 . 940
{44} Crawler Crane .Lifting cap. 80t 250 PS 125,000 2 146.8 250,000
: ' boom length 45m : ‘ . C
{45) Concrete Bucket Capacity{l.s m? - 1,430 .° 6 1.7 - 8,580
(46) Diesel Generator 375 KVA 350 Ps 36,700 4 30.0 146,800
(47) Generator House 5m (W) x 12m {L) - 2,250 2 12.0 . 4,500
(48) Sub Station Te. 1 g 50 KVA. - 400 2~ 0.8 800
(49) Electric Material ' L.5. - 20,800
{wire, pole,
light)
(50) Staging Sm (W) x 15m (L) 2 50.0 18,750
Sub Total of Concrete ' 2,360 PS - ThmT T o
Setting Plant 930.2 KW “B64 971,846




5 -

Price List of Construction Equipment (Detafil ~ 4/4}

—
Equipment . Description fixfr g?;tssgig:Ya Q'ty wﬁig:f Agount.. Remarks
(10% ven) (10° Yen)
4. PAVING EQUIPMENT o
{51) Aspha;t Plant ' Cgpaqity 30 t/h 109.0 46,100 1 27.0 46,100
{52) Asphalt Finisher Paving width.3.6 m 35 vs 12,430 1' 7.3 . 12,430
(53) A;g::;:rﬁnqine _ Capacfgy_zdo liter 4 ps 300 2 0.15 . 600
(54) Motor Grader.  Blade length 3.7 m 126 PS 15,530 1 12.0. 15,530
{55) Road Roller Weight 10 ¢ 58 pS 8,050 1 8.0 8,050
{56] Tire Roller Weight § - 15 & 85 ps 9,740 1 8.5 3,740
(57 'Vlbratory Roller Weight 1 t 1 PS 2,050 1 1.1 2,.050 _
Sub Total of T T Slses T I e T
Paving Equipment 109 KW 64.1 94,500
5. EARTH WORK EQUIP-
MENT . : :
(ss)_aack-hbe T 1.4 m3 43,147.9 6 231 258,887
{59) Dump Truck Bt 7,016.0 10 17 70,160 :
‘sub Total of Earen T T T
Equxpmept. 0 248 329,047
6. LABORATORY EQUIP--
MENP. . ‘
(GOJ'Concréte,__“ . L.8. " 5,000
. Laboratory
TOTAL 1,459.5 KW

T 6,198

'PS

"2,061.1 1,824,293
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PRICE LITS SPARE PART (DETAIL 1/2)

.
EQUIPMENT DESCRIPTION RATE PRICE ¢ ]O3¥)
T ——
1. AGGRIGATE PLANT
{1) Vibrating Feeder 130 t/h 0,2 713
(2) Vibrating Screen 1,2 mx 3,0m 0,7 2,855
{3} Vvibrating Bereen 1,5 mx 3,0m 0,7 ‘3,350
(4) Classifier # 0,75m x 5,5m 0,5 2,888 i
{5} Pump g 2100 mm 0,8 1,422
(6) Submerged Pump g 125 mm 0,8 2,506
{7) Take 0Of Gate 0,2 210
(8) Vibrating Feeder 0,2 837
(9) Belt Conve yor 790 mm (w) 0,05 950
(10} Belt Conveyor 600 mm (w) 0,05 1,750
{11} Belt Conveyox 450 mm (W) Q0,05 1,371
{12) Hopper 0,2 1,050
(13) Drainage Pipe g 100 9 250mm 0,5 1,133
{14} Crawler Type Loader 3,2 m3 0,2 5,078
{1%) Dump Truck 11 ton 0,2 10,080
(16) Diesel Generator 375 K v A 0,2 7,480
{17) Sub station 0,5 150
{18) Control Panel 0,4 . 3,000
{19) Distribution Board 6,4 360
Sub Total Of Aggregate Plant 47,223
2. CONCRETE PLANT
{20) Concrete plant 0,75 mox 2 0,4 25,440
{21} cement Silo 200 ton 0,05 323
{22) Serew Conveyor 15 m (L) 0,1 157
{23) Screw Conveyor 10 m (L) 0,1 113
{24) Bucket Conveyor 0,2 881 -
. 3 I
(25) nir Comprissor 5m / nin 0,2 595 :
' 3 —
(26) Truck Mixer im 0,3 16,254
et
{27) Lighting 0,5 180
Sub Total Concrete Plant 43,943
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PRICE LITS SPARE PART

(DETAIL 2/2)

e
EQUIPMENT DESCRIPTION RATE PRICE ¢ 103¥')
e
f 3, CONCRETE SETTING PLANT
| e
(28) Diesel Locomotive 6 ton 0,3 14,448
[ (29) Trolley 0,4 7,990
:::E%@ Cable Crane 1,5 m° 0,2 83,200
{31} Pump ¢ 100 mm 0.8 2,844
Pﬂ_?;ﬁ) Submerged Pump g 125 mm 0,8 5,012
—’—733) Concrete Vibrator g 60 mm 0,2 2 36
_._(34} Air Compressor 7 m*/min 0,2 1,494
——*]35) Crawler Crane 80 ton 0,2 50,000
_—_(36) Concrete Bucket 1,5 m> 0,3 2,574
. (37) Diesel Generator . 375 XKva 0,2 29,360
fﬁi(38) Sub Station 0,5 400
5—_(39) Lighting 0,5 3,300
(40) Staging 0,1 1,876
Sub Total of Concrete Setting 202,734
Plant s
| . 4. PAVING EQUIPMENT
i ({41) Asphalt Plant 30 t/n 0,5 23,050
(42) Asphalt Pinisher 3,6 mm 0,2 2,486
(43) Asphalt Engine Sprayer 0,3 180
(44) Motor Grader 3,7 m 0,2 3,108
{45) Road Roller 10 ton 0,2 1,610
(46) Tire Roller 8-153  ton 0,2 1,948
___(47) Vibratori Roller 1 ton 0,2 410
Sub Total of Paving Equipment 32,790
5. EARTH WORK EQUIPMENT
{48} Back hoe 0,183 48,000
:::}49) Dump Truck 0,17 11,600
Sub Total of Earth Work 59,600
Equipment : :
6. LABORATORY EQUIPMENT
—_—
(50) Concrete ﬂaboratory 0,4 2,060
‘_*T 6.:.1; al 0,21 388,290
e, . .
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5. Land acquisition wost
From: ‘Agraria Lumajdng
: Uncal-
Location Desa Paddy lcoffe iugar tiggted
— one Land
1. Sumber Sari 500,~ 300, - 150,- 300, - 75, | fand  Re /o™
50.000 | 90,- |10.000 90 — house planl’ ~
5. Kebundeli 500,- | 300,~ 200,-| 300,- [ zo0,-{
. 45.000 90, - 9.000 30 -
3. Sumberbopan 504, - 300, - 150,- } 300,~ 75,-
P9 145, 000 90,-{12.000 | 90 4
4. Pronoiiwo 500 300 150 300 75
80.000 90,- | 12.000} 90 -
5. Kertosari 500 200 150 300 100
50.000 |12 O 9.000 90 -
6. Kloposawit 600 200 500 600 200
75.000 |12 0O 9.000 90 -
7. Upstream 500 200 150 300 75,~
frompLiCes~dike 30.000 |90,~ 10.000 30 z
- Upper :-land (Rp/m?)

Lower : Cost of paddy, house and etc.

6. Transportation Cost.

7. Erection Cost of Contruction equiment

"Manpower

= Rp.150 /ton /Ki

(Rp/m2)

=Rp.625,000 + Rp.156.200

il

|

Rp.781.250,
Rp.40.000 /ton.

/ton
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8. . Labor cost including overtime pay and compensation of injury

(1) Working time

Compulsory'working hours/day 9 hours
" Actual working hours 8 hours
(2) Base unit price of labor
'Compulso;y-working time 07:00-14:00
From: Unit Price of Laborer Section 1
(3) OVe:time pay
o QVértime hour ' 14:00-16:00 (2 hour)
Unit price/hour - Unit p;lce/day
. (14:00-15:00 o'clock 150%) : ' ns _
(15:00-22:00 " 200%) | x (150% x 1 + 200% x 1}
OVeftime pay/day - (Unit price/day) x 0.5
(4). Meal allowance 0

(5)'5Compéhsatibn of an injury in harness
3 days x 5%/month

 Pay fof compensation of an injury

_=_(Unit price/ggy) x 3 x 0.05 = 0.06 x (Unit price/day).

(5)_ Total labor cost

(1 + 0.5+ 0.006) x (Unit price/day)

.' ;5:1.506 x (Unit price/day)*



Labor cost including a overtime pay and compensation

. Labor

Labor cost

. 1nc1udlng a overtime pay

' 07:00-16:00
(82/83‘f;scal.year)t

Common labor™
Foreman

Mason

Chief of mason
Carpenter

Chief of carpenter.-
Mechanic

Operator

Assistant operator.
Chief of operator
Driver .

Gabion net maker

‘skilled relnforc1ng man-

Rp 1,200
Rp 3,390
'Rp 3,010

Rp 3,390

RP-34010,..

~ Rp 3,390

- Rp 3,010
-~ Rp 3,770
Rp 3,390

‘Rp 4,520,

Rp 4,520

Rp 3,010

Rp 3,010
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UNIT COST OF CIVIL WORKS

The result of calculation for unit price is shown on the next

table.
Unit Cost (Rp)
Finan- _ Economic_Cost
Work Item Specification Unit c¢ial Foreign
Cost Total Currency
Portion
Common soil Depth is less 1,420 770 0
Excavation than 1 m.
by man- Hard soil Transportation m3 1,740 940 0
power is within 30 m.
Rock 4,900 3,930 0
Excavation Hard soil Back hoe 1.4 m3 m3 *310 Be0 550
by machine Bulldozer 25 t
Embankment Transportation is m3 760 410 0
by manpower within 30 m
Embankment Bulldozer 16 t m3 *170 430 260
by machine
Plain C:S:G = 1:2:3 64,230 57,030 0
concrete
Concrete Reinforced C:85:G = 1:2:3 m3 171,420 160,170 0
' concrete Steel = 110 kg/m3
Masonry C:5 = 112 22,780 20,400 0
concrete
$3 mm mé 3,660 3,300 0
Gabion matress d=10.3m m3 12,210 11,000 0
. Wwith portable m? *3,041 2,480 320
Rock cleaning COmpressor
Shaped steel m2 31,890 30,700 25,800
Steel basket = 0.06 t/m3
Form work m? 10,700 8,880 0

* axcluding the equipment hire cost.



Breakdowns of unit costs (Fiscal year 1982/1983) are as follows.
1. Excavation by manpower (1 m3)

Conditions for calculation of unit cost

Excavation with depth Transportation with

less than 1 m distance 30 m
Unit Price |- L
Labor = |Rp/man.day [Unit Price (Rp/m3)
_ allot- _
Work Item Labor [ment = { )s Financial|Economic
{man.day) | Economic |[Cost Cost
1unit price Rp/m3 Rp/m3
Labor 0.75 1,200 (600) 900 450
Excavation .
Common Foreman| 0,025 3,390 85 85
soil . -
Labor 0.33 1,200 (600) 396 198
Transportation ‘ _ o _
Foreman| 0.01 3,390 34 34
Total | 1 1,415 770
Labor 1.0 1,200 (600) 1,200 600
Excavation ; . S _ _ S
Hard Foreman| 0,033 . (3,390 112 112
soil _ :
Labor 0.33 1,200 (600) - 396 198
Transportation ' I o
Foreman| 0.0 3,390 34 34
Total : _ E 1,742 940
Common 1.28- 1,200 (600} 1,536 - 768
labor ! . - _ .
Excavation Skilled| 0.84 3,010 2,528 | 2,528
labor o - : _
Foreman| 0.12 . [|3,390 ' 407 '497
Rock _ Common |- o -
Transportation labor | 0,33 = |1,200 (600) = 396 198
| Foreman| 0.01  |[3,390 = | 34 ‘24
Total | 40| 3,930




2. Embankment by Manpower (1 m3)

Conditions for calculation of unit cost

Embankment with transportation at location
(distance=30 m)

Unit Price
Labor Rp/man.day | Unit Price (Rp/m3)
Allot-
Work Item Labor ment { ): Financial| Economic
(man.day) | Economic Cost Cost
Unit Price | Rp/m3. Rp/m3
Labor 0.25 1,200 (600) 300 150
Embankment : )
Foreman 0.01 3,390 34 34
Labor 0.33 1,200 {600) 396 198
Transpor- |
tion Foreman 0.01 3,390 34 34
Total 764 410
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5. ‘Masonry Concrete by'MaﬁpQQer

Mix proportion of mortar

" Conditions for calculation of .

unit cost:

C:S = 1:2-

. Allot-

Unit Price

' Unit Price (RP3)

Work Item ment ( ) : Financial|Economic
Economic Cost: - |Cost
: Unit Price L - _
_man.,day Rp/man.day o o
_ Common labor " 3.6 1,200 (600)| 4,320." | 2,160
L | Foreman 0.18 3,390 . 610 . 610
b Mason 1.2 3,010 3,612 3,612
o | " L P T
r Chief mason 0.12 3,390 - 407 407
Sub Total | o 8,949 | 6,790
M - bag Rp/bag ST e
a | Portland cement 0 2.37 - 3,250 7,700 ¢ 7,700
1= I m3 ' Rp/m3 D o
e | Sand 0.4275 800 340 - .340
i | River stone 1.2 3,100 3,720 . .3,720
‘a : : : N PR R
1 | Sub Total 11,760 . |. 11,760

Joint concrete (Labor + Material) x 0.1

2,071 . |

1,855

Total

| 20,405




6. Gabion Matress

Conditions for calculation of unit cost
3 m3 Gabion-matress with g3 mm wire

: Unit Price Unit Price (Rp)
o : Allot- Rp _
Work Item ment Z ({ ): Financial Economic
S : Economic Cost Cost
man.day Unit Price
" Common labor 6.1 1,200 (600) 7,320 3,660
L .
a . Foreman 6.075 3,390 254 254
b _ | . . .
o'~ Gabion net maker 2.0 3,010 6,020 6,020
r .. o _
—_SubTotal _ _ _ _ _ _ _ _ __ __ _ _ _ _ 13,594 9,930 __
M _ '
a . River stone 3 : 3,100 9,300 9,300
t - (md)
e : . . )

r Wire (kg) _ 25 550 _ 13,750 13,750
a Sub Total o 23,050 - 23,050
B S e —— i e —

Total _ ' 36,644 32,980
" Unit cost per 1 m3 S 12,214 10,993

: fUhit:cost per 1 m2 S 3,664 3,298



7. Rock Cleaning

Unit Price

Unit Price (Rp/m3)

) Allot- Rp/man.day
- Work Item ment (- )= | Financial [ Economic
man.day Economic Cost Cost -
o Unit Price ' I

_ Common labor 1.46 1;200“{600) l,fsz 1 .876
. skilled labor . | 0.30 3,000 903 | " 903
o Foreman = 0.04 3,390 136 | 136
- Sub Total | 24791 | 1,910°
0 .| Operator. .0.00871 . { 3,770 33 33
. Asst. Operator 0.00871° | 3,390 30 | 30
a | Chief Operator | 0.00156 | 4,520 KR 7
g ‘Sub Total i o 7¢  .“::70‘j
Equipméniuhi;§=¢ost (Refer ﬁo.néﬁé;page)‘. : 186  ”  ﬁ500 
Total 3,041 | 2,480

Foreign currency portion in equipment

~hire cost’

320




Table

Breakdown = . of equipment cost
Equipment
Item
@ Depfec:.ation —
¥ _cost’ per hour - C)—d+T 5,083 Rp/hour
‘ @ Economic life ' 6 year
@ Operation
' time/year - 1,000 hour/year
@ Pperchase cost 19,060,000 Bp"
'@DTire&pipe cost 0 _ Rp
® Residual cost R=0__Jl (5_,.3) .l ,906,000 . RP
Q@)Depreciation—cost- 'DzAﬁ(Bwﬁi‘ 17,154;000 BRp
Depreciation — D - .
@ cost/hour a=2 -b ..2,859 Rp /hour
. +1 A - '
| (:)Tax costﬁﬂJ T=0. 2. Za 5 2,224 ,Rp”/hour
(2 oOperation cost @= 3 (er]) 428 ' Rp/hour
 _C)Fuel_oil 14,21 1/hour Rp 85= 357 | Rp/hour
C)Lubricant oil »7.l/hour Rp  800= \ : Rp/houi
in)Hydrdlic'oili - 1/hour RP-1500?-I Rp/hour
‘ C)Grease-" kg/hour Rp_2500='} 71"'Rp/hour
-fiC)I:ahSmissin oil 1/hour Rp .800=_\ . Rp/hour
{ @ Final drive oil 1/hour Rp 800= ) Rp/hour
|® Repair cost {@=0.12" ?A"ﬁ’ = 2,287 ‘Rp/hour:
|® pirect cost 1 @=0+@+® 7,798 Rp/hour
|® tnairect cost ®=0.15@ 1,170 Rp/nour
| ® Total | | e=0+® 3,968 Rp/hour
1:(:)Productibn/ﬁour3' performance = 16m° /hr | |

‘[Economic hire cost
1.=(8,968-2,224)x1.19=8, 027Rp/hr
Foreign currency portlon

=(2,287x0.6+2,859)x1.19=5 O35Rp/hr

'lUnlt cost per lm2 = g—%él = 500Rp/m

16

100yen=270Rp



8, Steel Basket

Unit Price |Unit Price (Rp/m3)
Allot- | Rp/man.day ;
Item ment { I Financial|Economic
man.day| Economic Cost Cost
-Unit Price '
Stone Common labor | 2.0 1,200 (600) 2,400 1,200
arrange-~ ' :
ment Foreman 0.07 3,390 237 237
Labor _ : '
Steel Skilled labor| 0.11 3,010 + 331 331
construc~ S : ' o
tion Foreman 0.005 3,390 17 Y )
Sub Total | | 2,985 | 1,785
River stone 1md | 3,100 3,100 | 3,100
Material| Shape steel 6.06 t | 430,000 25,800 25.300
Sub Total . ' 128,900 | 28,900
Total | | - 31,885 | 30,700

9. Form wWork

Allotment Unit Price |Unit Price (Rp/m?)
Item Form |Form | Total [( ): Financial |Economic
Making| Removall- Economic Cost ' |[Cost
1 _ Unit Price: ' .
man.day ‘ Rp/man .day R S
Carpenter 1.25 |0.625 | 1.8%5 | 3,010 5,644 5,644
Chief : ‘ ' S .
carpenter 0.125 |0.0625 | 0.1875] 3,390 : 636 | - 636
common - S ; _ o
Labor | labor 1.5 1.5 3 | 12,00 (600) 3,600 | 1,800
Foreman 0.05 0,05 0.1 3,390 339 339
Sub _Total N ' ' 10,219 8,419
: m3 ' Rp/m3
Wood 0.,0825] ~ . - 4,500 371 371
kg  Rp/kg
Mate- Nail 0.188 - - 500 94 94
rial : . o :
Sub Total _ 465 465
Total - ' : : -{. 10,684 8,884




- 11 -

10. Embankment and Backfill by Machine Power

Conditions for calculation of embankment and backfill

Spreading soil

Bulldozer (l6t)

Performance
= 91 m°/hr
Compaction Bulldozer (16t) Performance
= 115 m3/hr
Unit Price (Rp/m2)
Allot- Unit Price
Item ment Rp/man.day | Financial| Economic
' man.day Cost Cost
Operator 0.00246 3,770 9.3 9.3
Labor .| Asst. Operator | 0.00246 3,390 8.3 8.3
Sub Total 17.6 17.6
- | Spreading 0.00137 189,360 87 230
Equip- :
ment - | Compaction- 0.00109 189,360 69 182
hire o :
cost Bub Total 156 412
Total | 174 430
Foreign cu}rehcy portion| (13,030/91 + 256
in - equipment hire cost 13,030/115)




11.

Conditions for calculation of excavation

Excavation by Back Hoe

- 12 -

(1) _Charaqtefistics of soil .... Hard soil”

(2)

Dozihg,
Collecting
soil

Excavation : Back hoe_(l}4m3) Performance

: Bulldozer (25t) Performance

102

71 m3/hr

m3/hr

Item

ment

- . |Unit Price|
Allot~. '

{. ):

Economic

:JUnit Price|.
Rp/man.day|.

Unit Price (Rp/m3)

Financial

Cost

Economic
Cost .

Operator
Labor

Sub Total

Asst. Operator ;

0.00299

0.00299 |

3,770

3;§§Ox

ALl 3s

S 21.4

214

o Excavation
ment
hire
cost

 Dozing,_
Collecting

Sub Total

0;001225'“

0.001761|

411,344

3,3;54£  _ww”

L. 162 .
130

|

508

gs0

Total

‘ 313_-

-'861

Foreign currency portion

in equipment hire cost

24,550/7L + .
20,690/102

548




APDENDIX - f 4

‘ _;"Government Adminiatration COst

(1) Total salary (103 mp) . 31,

15,020, 18,




APPENDIX - 5

CONSTRUCTION PLAN AND COST ESTIMATION
OF

DIVERSION CHANNEL



CONSTRUCTION PLAN AND COST ESTIMATE OF
THE DIVERSION CHANNEL
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TRANSPORTATION OF EXCAVATED SOIL
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CONSTRUCTION METHOD ..
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1. OUTLINE OF THE CONSTRUCTION

Excavation of the diversion channel will start at the lower
stream side and move up to the upper stream side. The
excavated so0il will be moved to the lower stream area and,
then, transported to the spoil bank at the K. Lengkong fan.

Spoil banks will be planned for places where a rise of the road
surface has been necessitated due to the accumulation of
discharged sediment. The excavated soil from the diversion
channel will be used for this purpose. The transportation plan
of the excavated soil is shown in Fig.-2.i. '

The revetment work for both banks of the channel and the
dondrete piacing of a consolidation dam, which is to be built
across the channel, will be carried out simultaneously
following the completion of the excavation work for the
diversion channel.

The construction schedule is as follows:
. Bxcavation for the Diversion Channel ... 2 years
Revetment Work and Concrete Placing
for the Consolidation Dam ..evsseessssas 1 year

2. TRANSPORTATION OF EXCAVATED SOIL .

Mean transportation distance of the excavated earth for the
diversionlchénnél is calculated by next formula.

_VexL

L= _Ve‘



(1)

(2}

(3)

Excavation volume

Vn =

Exchange coefficient of earth volume L.

566,000 m

3

Spoil bank and transportation distance

1.34 -
- 0.95

No. of Spoil | Distance Earth Volume (103 m3) ‘VQBLB
Bank L (m) Compacted | Natural| Loose | (10 m~ .m)
. : ve .vn Ve | .
SB-3 2.900 159 167.4 |234.3 | 679.5
SB-4 5.100 99 104.2 | 145.3 744.1

SB-5 ' 6.450 71.5 75.3-1°105.4 | 679.6
SB-6 6.800 165 173.7 | 243.2 | 1,653.5
SB-7 7.900 43.1 45.4 63.6 | 502.1
Total 792.4 792.4
Mean transportationfdistancé-(=i;)f'_V

] = EVixL 4258.8 x 102 _ 5370 m'

~792.4 x 10° °

3 _3

Vi = 792.4 x 10° m
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3. NUMBER OF WORK DAYS PER YEAR

{1} Dry season (May - November, 7 months)

A day with daily rainfall = 7 mm/day is workable.
Workable days/month E = 25_day51:'
Number of days in dry season = 175 days

(2) Rainy seaons (December - April, 5 ‘months)

- Work hours/day

Equ1valent work days 1n
rainy season :

= 4 hours
-#-ZS,X-%JXMSE%?GB

(3) Total number of work days per year = 238;6ayé = 240 daysl

4. EXISTING CONSTRUCTION EQUIPMENT-T

Exlstlng constructlon equ1pment of thlS Mt. Semeru Pro:ect are.
shown in Table -4.1.. These equlpment flrstly should be used for

constructlon.

But, 1f the quantlty and the functlon of these

equlpment -are not enough, new equlpments are 1mported




5

TabJ.e - 4 1 Equipmént of Mt. Semeru Project

including equipment for U.I.P.

| Exsisting egquipment at 1983

BEquipment of U.I.P.

Ltem . - [Ppecification|Performance|Quantity |Specification |[Total resudal Quantity
Bulldozer | 15t | 38n/hr | 2 25 ¢ 48,483 8
15 ¢ 30 m3/hr 2 16 t 3,270 3
18 t 1,090 1
" 3.3 3 ;
Back-hoe 0.5 m 8 m°/hr 3 1.4 m 9,520
co L .3 3 ,
0.4m | 7 mi/mr 1 0.7m | - 9,592
Dozex 1.8m | 33,326 7
Track 0.8 m> 2
shove .
Damptruck 3 ton 5 8 ton {152,267 30
6 ton 2 '
N 6 ton 8 _
Truckcrane| - 10 ton 1 25 t _ 1
lag-hammer] = ys23LD 5,450 10
Portable | . 10°m°PDS 4,080 3
Campressor : '
Vibration | BW210 7,546 2
-|Roller
‘{Motor . 3.7m 9,648 -2
Céncrete. 0.6 1'n3 1
Mixer '




.'5. CONSTRUCTION METHOD, AND EQUIPMENT OF DIVERSION CHANNEL:

Work item _ Equipment Specification Quantity
- : o : ' of equipment '
Excavation _ Back hoe 1.4 ;> 4
and loading ‘Doser - 25 ton - 1
Transportation | . Dump Truck 8 ton . 24
Spreading Soil | Bull dozer 25 ton 2
Compaction ' | Vibration 3 ton 2
- Roller : L
Bull dozer . 16 ton-

Tmmmpaﬁz&ion

Excavation

Assist for excavafiqn ripping dozer.

Fig.-5.1 Construction method for excavation of "

diversion channel




6. 'PERFORMANCE AND HIRE COST

The breakdown of the performance and the hire cost for each
equipment are shown on the following tables.

Tablenﬁ.l Performance and hire cost

, . . _ ‘ Economic Cost

Equipment | Specification | Work Item | Performance |of Equipment
. Rp/hour

Back hoe 1.4 m3 Exdavatioh 43 m3/hr 36,050
Dump Truck 8 ton Transpor- 8.3 m3/hr 6,810

' : tation S
Bulldozer 25 t Spreading 127 m3/hr 33,830
Vibration 3t Compaction 144 m3/hr 17,690
Roller :
Bulldozer 16t Compaction | 138 m3/hr 20,960
Bulldozer | 25 t Ripping 133 m3/hr 33,830




Table

Breakdown . of equlgment cost
Equipment Back hoe 1.4 m3
Item

@ Depreciation

@ =a+r

_Rp/hour |

- 45

Forelgn currency

lee.cost

=3
=

(5 730x0. 6+1.7 19
. xl 19=24,550
(41 754-11, 464)xl 19
36, 050 ‘

cost’ per hour 128,660
@ Economic life 5 year
.C>operatt2;é/year 1;300.hour/year
| ()Pe;chase cost - 124,191,000 - Rp
n ®) Tirespipe cost 0 ‘Rp
®) Residual cost ‘R=0.1(z<B) ~ 12,419,000 '3§ {3'
.CDEmpreciationlgost D=A§(B§R)  111,772;000 Rp -
@DEEPIEClatéggt/hour d=5?5 o 17,196 Rp /hour
(T) Tax cost;h' oy T=0.2. %gi-% 11,464 Rp-/hour
|®@ operation cost . . @=. Yllend) 1,918 Rp/hour |
(©) Fuel oil 18.81/hour Rp  85= 1,598 pr/hourk;
.C)Lubricant‘oil 'i/hour Rp 800= 1 -Rp/hcur
(@ Bydrolic oil ~1/hour Rp 1500= |-~ 3prh¢ﬁ£-”'
{h} Grease " kg/hour Rp 2500= 320 'Rp/hour
@ Transmissin oil .1/hour ﬁp_ 800= \ Rp/hour
() Final drive oil 'L/hour ‘Rp :800=:J Rp/houxr
(@ Repair cost @ =0.12 -(A:T?— = 5,730 gp/hour
Dj.réct cost @ =D+@+0 3.6.'..,30'.8. | 'Rp/bour
®) Indirect cost &= 0.15_&_@_ | .5,446 _Rp/_h'ouzl‘.'.. K
® Total | ®O-0+6 41,754 Rp/nour |
(?) production/hour g = 1.37 o Cs=45 . (Sw1ng angle—180°]
E=0,4
o = 3 600x1. 37;0 4'; 437m3/h0ur

T

Transportatlon Cost

B

7,692 x 103 Rp

38,5t x 270km x 740Rp/t km



£=0.8 E=0.9 r=1.36 t/m’

. V1-V2=25k m /h —410m/m1n |
te-=3.1 td-= ' ;- .
' Cm—30 8 nin Q—B 3m /hr ;

"= (1,355x0.6+2,540)x1.19=3, 930

Hire cost

= (7,202-1,480)x1.19=6,810

Table

Breakdown .= of egquipment cost

. Equipment | Dump Truck 8 t

‘Item
@ Dgg:ic;iziggur @ =asT 4,020 Rgp/hour
(@ Economic life 4 . year
C)Qperattg;e/year 1,600 hour/year

@) Perchase cost 18,943,000 Ryp

®) Tirespipe cost 883,000 - Rp

" ® Residual cost R=0.1(A~B) 1,806,000 Ep
@ pepreciation cost | D=RA<{B4R) 16,254,000 By
_@DDepreciatiggt/hour d*g?g 2,540 Rp ./hour
C)Tax cquj- T=0.2 == a+l % 1,480 'gp -/hour
(@) Operation cost @= “E:(emj) 888 Rp/hour
_C)Fuel'dil 8.7 1/hour Rp  85= 740 Rp/hour
_.C)Imb;icant oil l/hour Rp 800= ] Rp/hour
' @) Hydrolic oil 1/hour Rp 1500= { E Rp/hour

' i\) Grease kg/hour- Rp 25007—".} 148 Rp/hou_r'
_C)r:ansmlssih 0il 1/hour Rp 800= \ Rp{hour
(@ Final drive oil l/hour Rp 800= ) - Rp/hour
@) Repair cost’ @=0.12 -Lfi_:.%l. = 1,355 .‘-Rp/hou?
@ pirect cost ' @=0D+@+® 6,263 Rp/hour
® Indirect cost G=0.15x@ 939 Rp/hour
® :'Tf_?.ﬁé.l" L ®=0+& 7,202 Rp/hour .
_. @'Pfoduétio'n/hour '- Diversion - 1 L =5, 370r§ |
§=360'g:'f'E;C-§ ; - '@ = 8.3 m3/hour
*. ¢n . _
teé-tdﬁ-%l 52 Forelgn Currency '
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Tabhle
Breakdown . of equipment cost :
Equipment Bull dozer 25 t .
' for spreading so; /for ripping
Item “
Depreciation . —
& cgst'ggr hour C)=d+T_ 20,882 Rp/hour
(@) Economic life 6 . year
Operation - -
® °F time/year 1,300 hour/year
@Perchase COStA 101'801,000 ' ’ R:)
Tire&pipe cost 0o ‘Rp
®) Residual cost R=0.1(4~B) 10,180,000 Ep -
®© pepreciation cost D=A=(B+R ) 91,621;000. ' Rp
Depreciation __D _
@ st /hour | 2B 11,746 Rp /hour
L C o atl B : '
@ Tax cost T=0.2 . 5— ¢ 9,136 Rp -/hour
(@ Cperation cost @= Y (erd) | 2,389 Rp/hour
(@ Fuel oil 23.4 1/hour Rp  85= 1,989 Rp/hour |.
C)Lubricant oil 1/hour Rp 800= 400  Rp/hour
(@ Hydrolic oil 1/hour Rp 1500= 400 Rp/hour
() crease  kg/hour Rp 2500= 400 Bp/hbutf“
@) Transmissin oil 1/hour Rp 800= 400 ° Rp/hour
(D Final drive oil 1/hour Rp B800= 400 Rp/hour
() Repair cost 3 =0.12 (A B) ;'9,397 ;Hp/hour'
(@) pirect cost @=Q+O+ @ 32,668 Rp/hour
() Indirect cost G = 0.15% @ “ 4,900 Rp/hour
®) Total ®= @+ 37,568 Rp/hour
(@ Production/hour For-spregdiﬂg.SOil.”' S '
'Q:=§g§h§' g = 26m” E=0,75 L = 20m
Cm Cm = 0.99 min _ ) 5
- For ripping = 60x2,8%x0.75 - 1 : our '
o 89 B.LE Q .99 1.27 m /h‘_’
;m‘- For ripping R o
m = 25 L = 20m An = 0. 4m : L = 20m
-7 WO Cm = 1.08 min "E = 0,3 " -
| 60x0.4%20X0.3 _ 744 3
Transportation cost _ 1
Surabaya - Job site

(25.8 x1. 2)tx270kmx740R /. Jm =
F . Currenc =
oreig (37y568

Hire cost =

3 .
186x10% R
57%0.6+11,746) X1. 199- 20, 690
-3, REFIRLS "33,830

luam
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‘H=0.3m, N=4, F=0.9_,
£=0.71.
_Q_l,000x3xl.5x0.3x0.7

O = l44m /hr

Lx0.9

4

Table
Breakdown __ of eduipment cost
Eqaipment. Vibration roller 3t
Item
@ Depreciation
cost per hour @ =a+T 15,221 Rp/hour
@) Economic life . year
C)Operation
- time/year 800 hour/year
@) Perchase cost 49,971,000 Rp
®) Tirespipe cost 0 Rp
®) Residual cost R=0.1(&~B) 4,997,000 Rp
®) pepreciation cost D=A={B+Rr) 44,974,000 Ry
@Depr.eciation — D
cost/hour| “ a-b 8,031 Rp /hour
(@) Tax cost m=g.2 2fL A .
023 % 7,140 Rp /hour
@Ope_ration cost @= Y (end) 163 Rp/hour
(e)Fuel oil 1.6 L/hour Rp  85= 136 - Rp/hour
C)Lub;icant oil l/hour Rp 800=) Rp/hour
@Dﬂydrblic oil l/hour Rp 1500=f Rp/hour
- {h) Grease o kg/hour Rp 2500= L{ 27 Rp/hour
(L Transmissin oil l/hour Rp 800= \ ' Rp/hour
CDfinal drive oil l/hour Rp 800=,} Rp/hour
' @ Repair cost ' @=’0..12 (_J?T'g) = 3,748 _:RP./hour
@ pirect. cost @=0+@+0Q 19,132 Rp/hour
(® Indirect cost G = 0.15x@) 2,870 Ryp/hour
® Total ®=0+& 22,002 Rp/hour
@ production/hour Foreign currency .
_ 1,000vV,W.H.£.E = (3,748x0.6+8,031) x1. 19 12,233
1 9= N . lee cost
‘Y=2.0km/hr, ¥W=1.5m, (22, 002 7,140)x1.19= 17 686

'TfahsportatiOn

(3.1x1.2) ¢
743 % 103Rp

x 270km x 740Rp/t km
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Table
Breakdown _ . of equipment cost
Equipment Bulldozer (1lét)for Spreading
Item
@ ng:ii;:;lggur @ =d+T" 13,032 4' Rp/ h@ur
(@) Economic life 5 ' year
@ Operattgl:;e/year 1,300 hour/year
®) perchase cost 56;463,000 ' RYp
Tire&pipe cost | 0 ' Rp
(®) Residual cost R=0.1(4~B) 5,647,000 "Bp
© pepreciation-cost | D=A~(B+R) 50,822,000 Bp
@ DeprBClat;ggt/hour ' dza'_l-j'ﬁ 7,819 . RP. I/hou:
(@) rax cost . T=0.2" 2;1 % 5,213 ' "RP-/hqur
(@) Ooperation cost @= Y (ead) 1,602 . Rp/houf‘
(&) Fuel oil 15.7 1/hour Rp 85= 1,330  Rp/hour
C)Lubricant'oil 1/hour Rp - 800=-]- VRp/hcﬁﬁ
- @ Hydrolic oil 1/hour Rp 1500= \ 267 TRp/hour |
(h) Grease " kg/hour Rp 2500= Rp/hour |
@ Transmissin oil -1/hour Rp 800:'\ ' ‘ Rp/hour |
(@) Final drive oil ‘L/hour Rp 800= ) - Rp/hour
(® Repair cost € =0.12 —(5-':-?-)— = 5 213 - RP/hour :
@ pirect cost @=0+@+0B = 19,847 Rp/hour
® Indirect cost ®=0.15x@) = 2,977 Rp/hour
® rotal ®=-0+® = 22,824 Bp/hqur:_i
@ production/hour Foreign currency v '
60,8, ‘ ={5,213x0. 6+7 819)xl 19 13 030
Q= —m Hire cost

3

(22, 824 5, 213)xl 19=20, 960

q=2m ’ E=0.75, £=20m =
Cm=0.99 min.
_ ) Q= 91m /hr
_60x2x0.75 _ 3
Transportation .. ' SR
(16,73x1.,2)  x 270km X 740Rp/t km TR

= 3 771x103Rp
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7. QUANTITY OF EQUIPMENT

(1) Average work hours/day = 7 hours
‘Workable days/vear for excavation =
(daily rainfall is less than 7 mm)

{2) Construction volume

240 days

Work Item

Diversion Channel = 1

Excavation

Transportation Distance

Compacting

566,000 m3 (N)

792,000 m3 (L)
5,370 m

537,000 m3 (C)
792,000 m3 (L)

(3) Construction volume/day

Construction term of excavation = 2 vears
Total Construction Construction Volume
Volume per Day
Excavator 566,000 1,180 m° (N)
Transportation 792,000 1,650 m> (L)
.Compacting 792,00 1,650 m3 (L)
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{4) Quantity of equipment

Lork item Equipment -PerformdnCE' Constructioh',Quantityn;
R 3. . |volumejper of equipment
{(m~ /hour) |day {(m”) S e
[Excavation{ Back hoe 43 1,180 (N) 3.9 = 4
(1.4 m:!) ® . :
Bulldozer 133 590 (W) 0.6 =1
Transpor- '} Dumptruck - 9.8 - 1,650 (L) | 24.0 = 24
tation (8 t) . S » .
Spreading | Bulldozer | 127 1,650 (L) | 1.8 =2
S ( 25 t ) _ ST
Compaction| Vibration 144 2,016 (L) 2.0 =2
Roller .
(3t} ,
Bulldozer 138 464 (L) - 0.5 ='1
({ 16 t ) ' : ' :
Work time per day = 7 hour

o 1',

180 x 50 %

= 590 '




- 15 -

8. COST ESTIMATION FOR DIVERSION CHANNEL

The direct construction cost for diversion channel are shown in

Table-8.1.
Table~8.]1 Direct Construction Cost
Quantity | Economic | Financial
Work ITtem Cost Cost
m?) (10%p) | (10%Rp)

‘Civil work 566,000 | 713 719

BExcavation
: . Hire cost of

equipment ' - 966 -
Rivetment 7}290 80 89
Concrete work 2,370 135 152
Total 1,894 960

. conditions for estimation

(1) Ekcavation by back hoe with the help of bulldozer

(2) Including transportation cost of equipment
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8.2 Operator Cost

( ) Economic cost
Labor Allotment of| Unit Price Cost Total
Manpowear '
(man.day) (Rp/man.day) (lOGRp) (106Rp)
Operator 4,320 3,770 16
Assistant 4,320 3,390 15
Driver 11,520 4,520 52 145
Assistant 5,760 4,520 26 (138.5)
Common labor 9,600 1,200 (e600) 11.5(5.8)
Chief operator | 3,600 4,520 17
Foreman 1,920 3,390 7

Total work days = 240 x 2 = 480 days

Financial civil work = 1,540 x lOGRp + 145 x 106 Rp -~

966 x 10° Rp = 719 x 10%Rp

6

~ Economic cost ( Civil work = (1,540 - 966 + 138.5) x 10
" ' ' 713 x 10° Rp :

Equipment hire cost

Rp

[

Foreign currency

966 x 10° Rp

8.3 Cost'of'Gabion Work'and Concrete Work o o
| ' ' ( ): Economic cost

Work Item Quantity ' Unit Price | . Cost
_ _ o _ 105gp
Gabion work 7,290 m° (Rp 11,000/m>) | 89
BT Rp 12,210/m> - (80)
| concrete work | 2,370 m® Rp'64;230/m§ o152
oo e | SRR e ABR_37,030/m7) L [ (135)_
Total 241
o (215)
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CONSTRUCTION PLAN OF
B. KOBO'AN CHECK DAM NO. 6 AND PRONOJIWO DAM

1. SPECIFICATIONS AND CONSTRUCTION QUANTITY

Check Dam No.6 Pronojiwo Dam

Crown Altitude (m) EL 775.7 EL 650.0
Dam Height : (m) 31.7 10
Crown Length (m) 438 230
Concrete Volume (m3) 120,800 42,700
Main Dam 101,000 17,600
Sub Dam 5,400 1,200
Apron 13,000 7,200
Plug ' - ‘ 7,100
Side Wall (*) 1,400 9,600

* Plain concrete. Masonry concrete is used for other
places.

Here, the construction quantity is shown by the plain concrete
volume equivalent, based on the following convertion result.

Masonry Concrete (m3)- 119,400 33,100
x 0.55 (Convertion Factor) 65,600 18,200 °
Side Wall o 1,400 9,600
Miscellaneous . 6,000 -

{other than dam)

Plain Concrete Total (m3) 13,000 . 27,800



2. CONCRETE PLACING
2.1 Calculation of Concrete Placing Capacity

(1) Work Conditions

Work days per vear - . 240 days .

Average work days per month 20 days

Average work houre per day & 10 hours (double Shlft)

One shift: 7 hours (Concrete placing ........ S_hou:s)
' (Miscellaneous work ...... 2 hours)

Construction of the check dam will be completed.first and
then the construction of Pronojiwo:dam will.éta:t. ‘The
average construction volume per day shall be 200_m3 by
masonry concrete. Therefore, after conversion to: the
plain concrete volume equivalent, it would-be;lloims/day.

(2) Construction Volume

a) Average Volume -

The.bonstructidﬁ“volume_per;conc:ete_placing”hour_
(Qc),"cqmmon-to.each dam,;is'determined‘asffollows:

' _ Ve _200m>_ . 3 L B . '
QC:- He = 10 hres = 20 M /hr (11 m /hr fo: p}a;n_concrete)
Ve Average daily plac1ng volume 200 m3

Hr: Average dally plaC1ng volume 10 hours

b} Maximum Volume' 

Where the pla01ng can. be done efflclently, the dally _
work volume w111 be . 1ncreased by 50% to. the maxlmum'
volume at 30 m /hr (17 m /hr in plaln concrete
equivalent). '



2,2
(1)

Concrete Placing Equipment

- Selection of Equipment

The study will be carried out on the following types of
equipment based on the site conditions for both dams.

‘a)

One end travelling cable crane

- Travelling jib crane

Crawler crane
Concrete pump

One End Travelling Cable Crane

Slnce both SLdes of the check dam 51te are flat, only
the one end travelllng type of cable crane proves to
be practlcable._ Even if the one end travelllng cable
crane is used, it will be necessary for the eteel

_tqwers on both banks to have respective heights of

40 m on the right bank and 30 m on the left bank. It
is still possible to use a eable'despité_the'expected_

spah”between the steel towefs béing 540 m.

- The‘hérit of using a cable craneelies in'the'fact that

the installation of any_machinery/equipment'on the
riverbed is unnecessary as the conveyance of concrete
buckets will be done by the aerial transport system

and that the crane system will not be dlrectly
"affected by harmful lahar effects.

‘When it is diverted for the'Proaniwo dam work, it
could prove guite useful as the span at the dam site

will be 400 m and both banks form gentle slopes.



b}

c)

Travelling Jib Crane ,

Although there is a fixed type of jib crane,’ three of
the biggest models available in Japan, with the
longest work radius of 75 m, would be required tq_n
cover the prospective crown length of the check dam at
438 m.

If the travelling type is used, only one crane will be
sufficient. 1In addition, the topography of the dam
site is favourable for the use of the travelling jib
crane in that the height of the trestle gutter, which
is indispensable for mcving the'crane, is sufficient

~at 5 m. However, 6n1y 180 m of the original 400 m

long gutter, used for the check dam, w111 be converted
for use at the Pronoglwo dam s;te. '

Although the low trestle helght constltutes a merit
for the travelllng jib crane, 1t has a hlgher
90351b111ty of belng affected by harmful 1ahar
effects, It is, therefore, a vulnerable faclllty

against the phenomena of lahar whlch characterlzes the.
constructlon area. '

Crawler Cranec :

The crawler crane is practlcable in the sense that 1t
does not requlre any temporary. structure on .the
riverbed, however, its work performance is inferior to
those cranes mentiened above.. It is unsu1tab1e for
the entire construction of the dam- 51nce it will
require staglng_to.be ope:ated.;n_areasaptbe:,than_
near the riverbed when the progress of the. ground
excavation work for the dam results in a laLger '

working radius. Meanwhile, dam constructlon work
always requires'suspended transportatlon of materials



(2)

d)

. crane cannot cover, will be 8,200 m
‘dam and 7,000 m3 for the Pronojiwo dam; which will

in regard to concrete placing. 1In the light of this,
the highly mobile crawler crane is the most preferable
for the suspended transportation of the gravel used
for the masonry concrete and also for the concrete
placing work in places not covered by the main crane.

Concrete Pump

The concrete placing performance of the concrete pump
is better than any of the equipment meotiohed so far,
but it requires staging over the entire width of the
river. It is not, therefore, an adequate equipment
against lahar.

Based on the above study, the main equipment and sub
equipment'for-concrete placing will be the one end
travelling cable crane and the crawler crane
respectively.

The location of the cable crane is shown in Fig.-2.1

- and Fig.-2.2. The concrete volume, which the cable .

3 for the check

be dealt‘with by. the crawler crane.

‘Decision on the Capaclty of the Placing Eguipment

The capac1ty of the concrete bucket, wh1ch is to be used

in connection with the one end travelling cable crane and

the crawler crane, must be calculated.

Placing Work by Average Performance

As mentloned before, the average plac1ng volume igs 20

m /hr in masonry concrete equivalent, of which 11
m /hr will be transported by the bucket of- the cable



b)

3

v, = 2GR o =1.15 & 1.5 m

Qc: Average placing volume ' 11 m3/hr
' Cm: Average cycle time - 5 min
g : Coefficient of masonry concrete ‘placing 0.8

Maximum Placing.
When the maximum placing volume is required, the value

for Cm will be about 3.5 min. based on the above
formula. ' : e '

The capacity of the concrete bucket used for the cable
crane will accordingly be l.5-m3,=where the,rated
load of the crane will be of the 6t class. -

When the crawler crane is used for the eoncrete‘w_7

;plac1ng, a bucket . of the same. 31ze w111 be . used.-; n -

addition, the suspended transportatlon of stones will
employ a bucket of the. .same -size (l 5 ‘m ) which. w111

release the stones onto the_plac1ng 1ocatlon.~

7F1g. -2.3 shows the flow dlagramme of the p1a01ng

equ1pment.
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2.3 Concrete Placing ScHeduiet

The required number of months (M) is calculated accbraingfﬁo
the following formula based on the concrete placi@ggperfdrmance.

'.M - VE .
Qc.t.d

Check Dém“No.G_ PronojiwofDéﬁ

3

Plain concreté'equivalent (Vp) 67,000 m _fx% 27,865;“
Average placing volume (Qc) o 3/hgy 1L
Placing hours per day (t} - 10 hrs _ 10
Placing days per month (d) - 20 days - 20 .
Required months 30.5 months. _ l12.6

3. CONCRETE BATCHING FACILITIES
3.1 Concrete Plant
Two mixers, each with a capacity of'O;?S‘ma} wfll§be_réquiréd

as the capacity of the concrete'bUcket_used fprfthé_Cable crane

is 1.5 m3.

The margin of the concfeﬁe batéhing ¢apg¢ityfiQﬁ} of ;he:
concrete plant by itself*against thé-plécingf00¥ume,is.examined_-

below.

(1) Standard Chbacity (Om)

_60.Vm . 60.1.5 _ .o 3,
- Om f__Cm s S 30 m~/hr -
vm:  Mixer capacity"’-‘l.ls-m3 _
Cm: Standard]éycleﬂtime'3'min..




(2)

The_Margin of the Concrete Plant

‘The planned placing volume of the cable crane is as
follows: '

Average 11 m3/hr
Maximum ' 17 m3/hr

However, the maximum capacity of the
3 Y
m- /hr. Therefore, the margin of the

as follows:

NS

f(éfJ

" |cemeng Bags| “|Warehouse | "|Conveyer

Planned placing (average)

]

Planned placing (maximum)

' Maximum crane capacity

gvn Hru 'HP»
' 0

[

[ ]

@

'_Cement Suppiy;and:Storage,Facilities

Flow Diagfamme for Cement

cable crane is 30

.concrete plant is

277

[ RN | { =] IO

n
|
.

=]

v

7

"-"-.40Tkg . Cement | Screw %*Bucket Cement

Lift 1 silo

(by truck)

.Cément-éuéﬁiy Caﬁacity (Qc)

f= om. . 30 x 0.225

= =.906

Qe =g T T 0.7 o

Concrete .
Plant

= 10%/hr

om: ~ Concrete batching capacity = 30 m3/hr :

Unit cement volume used

" g : Performance coeffidient _

10.225 t/m>:
0.7
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(3) Cement Silo Capacity '

The storage volume of cement shall be 5 days equlvalent
for the planned maximum placing volume. "

= Qc.t. 4 = 17 X 10 x 0.225 x 5 = 191,3t

Qc: ‘Concrete plac1ng volume 17 m/hr.
t _P1301ng_hpurs‘per day. ‘10 hrs
'd : 5 days equivalent - R

Therefofe, the storage capacity of the silo will be 200 t.
3.3 Sites of Concrete Batching Facilities

In view of the necessity*td'sﬁpply'conCrete to the check dam,
Pronojiwo dam and others, the centralized plant system will be
employed. The plant, therefore, ‘along with the aggregate
plant, will be built at the upper stream of the K. Liprak
standpocket. The flow dlagramme for the concrete batching -
facilities is shown in Fig.-3.1 and;Fig,§3.2._:

4. TRANSPORTATION OF CONCRETE
4.1 Transportation System:
The concrete, which is manufactured by the concrete plant, will -

be transported to the banker line (or bucket yard) of the check'
dam, the PronOleo dam and others by truck mixers. = e

The capacity of the truck mixer w111 be of the 3 m3 class to

increase the efficiency of transportatlon although the capaclty:

of the concrete bucket .is 1.5 m3.
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4.2 Required Number of Truck Mixers

There will be a difference in the required number of truck
mixers as the transportation distance to the check dam is 13.3
Km while the distance to the Pronojiwo dam is 21 Km.

The required number of truck mixers will be given by the
following formula:

= Q¢

N ot
" ar o 60.9.E

ot Cm

.Qc:  Maximum concrete_placing.volume'_.17 m/hr

Qt: Truck mixer performance 'E'(ma/hr)

g : ‘Truck mixer capacity 3 n>

E : Coefficient of work : : 0.8
' Cms . Cycle time . . -~ . _  _;(min{)

2V, Y
' 'tlg 'Loadlng time o 7 min.
"tz:r Unloading time for bucket - 4.min.
L ¢ 13.3 Km and 21 Km " : :
: 'Vi:5'Driving epeed outward | 0.5 Km/min.
”V2:'iDr1Ving‘speed‘inWatd ~ 7 0.67 Km/min.
Check Dam No.6 Pronojiwo Dam
. Transportatlon distance (L) o '13.3 Km | 21.0
" Cyc1e t1me (em) S “57.5 min. - - -84.3
“Truck mlxer performance (Qt) 2.5 m r : _ 1.

:‘ Requ1red number of trucks" Ny 6.8 =T 10
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As a result, three additional truck mixers will ‘be required for
the Pronojiwo dam construction.

The following are the countermeasures for -this 'situation.

(1)

(2)

(3)

The value of the concrete placing volume at 17 m3/hr is
the maximum value. It'is used as there will be a large
fluctuation of the actual placing performance as the.
length of the check dam is as long as 438 m.

In comparison, the length of the Pronojiwo dam is
relatively short at 230 m and the overall size of the dam
is smaller than the check dam. Therefofe, if the placing'
plan is based on the average plac1ng volume of 11 m /hr,
the required number of truck mixers will be 7.

In the case of the Pronojiwo dam, three spare buckets will
be provided at the bucket yard so that there: w111 be no

“waiting for the truck mixers. 1In this way, the lower

performance of the actual concrete plac1ng work w111 not
affect the transportatlon perofrmance of the truck mixers.

If these measures are taken, 7 truck mixers=will suffice to
carry out the required transportation work.

5.

AGGREGATE QUARRYING, PRODUCTION.AND STORAGE FACILITIES

- 5.1 Aggregate Prodﬁctiqn Schedule

(1)

Conditions for Concrete Placing

Average placing volume per day . - 110;m3,__.'
Maximum placing volume per day . .. j_'170um3,¢_7
Average placing days.per month: ng,f;lgg =20Ad§ys, U

_ Average placing volume per month 2,200 m> -
Concrete volume for check dam- .~ - 73,000 mz

Concrete volume for Pronojiwo dam 27,800 m



(2)

(3)

(1)

5.2

(1)
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.Cpnditions for Aggregate Production

Total working days per year 240 days
Average working days per month 20 days
Average working hours per day 7 hours

When there is a necessity to meet the maximum placing

requirement, the hours of operation of the aggregate stock
yard will be extended on that day.

Calculation of Production Capacity (Qa)

Qa = gcéﬁ.a - 110 x 2.% X 1.15 _ 44 t/hr

Qc: Average placing volume per day 110 m3

¥ : Unit aggregate volume 2.2 t/m3
#: Supply fluctuation coefficient 1.15
t: Average working hours per day 7 hrs.

Composition of Concrete
Concrete used most often is masonry concrete. However,
all the figures used here are plain concrete equivalents.

The composition of concrete will, therefore, be the one
which is generally used for Sabo dams. '

40 - 20 mm 20 - 5 mm ‘Under 5 mm Total
 33% ' 133% 348 100%
726 Kg/m> 726 748 2,200 Kg/m>

Aggregaté_Quarrying Schedule

Judgement Given by Study ‘on Aggregate

The study on ‘aggregate at 9 locations, including rlverbed
deposits of the K. Rejali and K. Mujur, showed that only

the grain size of these two locations would meet the



(2)
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aggregate requirements. The grain size distribution of
the riverbed deposit is shown in Fig.-5.1. However, the
K. Mujur was dropped due:to-the long transportation - -
distance and it was decided that the riverbed deposits of
the K. Rejali would be used.

It apperas that the aggregate deposits at the K. Rejali
can be used by simply removing oversize - (more than 40 mm)
gravel. 1If we are to ignore scattering large rocks, the_
crushing operation of oversize gravel may be unnecessary. -
However, a detailed study should be made before the actual
work schedule is planned. R ' B

(a) Average Value oflthe Graln Slze Test

Over 80mm 80 - 40mm 40 - 20mm 20-- Smm T Under 5 mm
13.5% S22.0 . 18.0  15.2 - 31.3 '

{b) Grain 8ize for the Comp051t10n of Concrete u”'

40 - 20mm 20 - Smm_ Under . Smm . o
33% . X 33%j . 34%

(¢) The actual utilization planAis'made baeed qugphese:
two tables shown in (a) and (b).
Gravel over 40 mmd(35.S%j;will_be_réﬁoved.éhd'counted
as a loss. ' o
Some 5% of the gravel under 5 mm. is the 51ze of under

0.15 mm (under 511t 51ze) and 2. 5% will be counted as
a loss as it. w111 be washed away. :
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The revised grain size dlstrlbutlon of the dep051t
after washing and screening is as follows:

40 - 20mm 20 - 5mm Under 5mm Total
18% 15.2% 28.8%  62.0%

Their respective percentages as a flnal product will
be as follows: '

40 - 20mm 20 -~ 5mm Under 5mm Total
29% 24,5% 46,5%  100%

Coarse Aggregate Only:
54.2% . 45,8%

There is slightly more gravel at the size of 40-20 mm
than of 20-5mm, but this dev1atlon is w1th1n the
tandard requlrement.

(3) Quarrled Volume and Loss of- Aggregate
.(a) Quarrled ‘Volume '

Over 40 mm - Under- 5 mm TotalﬁLoes;?
38.0% . 35.5% 2.5%

The aggregate productlon volume, Wthh w111 meet the
average concrete placlng volume per day at 110 m3
is 40 t/hr and therefore, the necessary quarrled
volume (Qe) 1nclud1ng the 1oss will. be-

r

a : 40

- Q -
Qa: Production Volume o 40f£/hr

{b) Loss (Ql)

Q = Qe - Qa = 64.5 - 40 = 24,5 t/hr
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{e) Table for the Aggregate Production

Check Dam No.6 Pronojiwo Dam

Concrete volume 73,000 m 27,800

Aggregate volume used 161,000 t 61,200
(Produced) '

Aggregate volume quarried 260,000 t 99,000

Aggregate volume lost 99,000 t 37,800

(d) Utilization of Stones

Oversize stones at over 80 mm may be used as stones
for masonry concrete. If this is the case, since

stones at over 80 mm occupy 13.5% of all gravel, the
utilized volume will be as follows: '

Check Dam: 30,100 t
P:onojiwo Dam: 13,400 t
.Total: . 48,500 t -

Quarrying and Transportatlon Plan

Quarrylng w111be around the sand pocket of the K. Llprak '

- and will be done using a tractor shovel. The aggregate

will then be loaded to dump trucks and transported to the

stockyard of the aggregate plant at the upper stream.

- (a) Tractor Shovel

The capac1ty of the tractor shovel (gm Y, whlch
meets the required supplY (Qe) at 64 5 t/hr for the
‘;_-aggregate_plant, is as_follows._

Qe.cm 64.5 x 46

-9 = 3,600.E 3'—60'o_x 0.55 - 0T
cm: Cycle time ' 46 sec.
E : Work coefficient 0.55.

3
g : Loading. volume per cycle_ m
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The size of the tractor shovel will, therefore, be
tractor shovel will, therefore,

one with a capacity of 2 m” class,

(b) Dump Truck

Although the places of gquarrying extend over..a wide
area, the transportation- distance ‘is given as an
average of 2.5 Km so that the required number of 11
ton capacity dump trucks can be calculated. '

- GOIEIE

Ot = Tem
_ 6 % 2,500, 14 L ma sl
cm ""W +_l3 .—-___28 mln. )

g: 1l tons |
E: Work coefficient 0.6
gt = 80X L ¥ 0:6 - 34,1 t/hr

= ..Q..._e. = 64_'5 = '. o . :
N =%t = 14.1 = 4-6 = 5 (trucks)

‘Aggregate Piant:and'StOCRYard

Aggregate Plant'”'
At this stage, it 1s assumed that the requ1red aggregate
can be collected by only screenlng and washlng the '

aggregate material. Therefore, crushlng fac111t1es and
sand produc1ng fac111t1es are’ unnecessary. '

The supply vqlume 6f“aggregatedmateria1Etd’thefaggregate

plant is 64.5 t/hr and the-productioh,édlumezis 40 t/hr.

The aggregate plant w111 con51st of the follow1ng
machlnery._
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(a) Vibrating Screen (W Deck Type) 1

l.2m x 3.0 m (Sieve Opening 80 mm and 40 mm) 7.5 KW

(b) Vvibrating Screen (W Deck Type) 1

1.5m x 3.0 m (Sieve Opening 20 mm and 5 mm) 7.5 KW

(c)  Classifyer 1
4 0.75 m x 5.5 m 3.7 KW
(d) Belt Conveyer 1 set
750 mm x 70 m 11 KW
600 mm x 120 m 13 Kw
450 mm x 120 m ' 12 KW

(2) Stockyard

The primary stockyard will be of a size to store five
day s equ1va1ent of quarrled and transported aggregate._
. The product stockyard w111 also be of a size to store 5
day's equivalent of each of selected products, i. e.
40-20 mm, 20-5 mm and under 5 mm (sand) . '

"Wlthdrawal from the stockyard w1ll be done through the
closed conduit and the aggregate will be transported to
the screenlng plant and the concrete plant by conveyer
belts.

Wlth regard to the aggregate over 80 mm and 40 ~80 mm in
size, it will be taken out by a loader and dump trucks
whenever appropriate volumes have been stored. '
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6. VENTILATION AND WATER SUPPLY FACILITIES
6.1 Ventilation PFPacilities

(1) At the Centre Plant

Locations where ventilation facilities are required are
the aggregate plant and the concrete plant.: The actual
location of the ventilation facility will be at the
withdrawal gate of the aggregate product stockyerd and the
concrete plant. A mobile portable alr-compressor w111
meet the requirement.

Air compressor (Portable type) 1
Ventilation capacity - 5 m3/min.

{2) At the Dam Sites

The excavatlon work is mostly done by the rlpplng
operatlon u51ng bulldozers. Therefore, ventllatlon ‘will
only be needed for cleanlng of the base rock and for the
concrete buckets. 3 ' ) R '

A portable type of air compressor w111 be used in v1ew of
its use at two dam 51tes and w111 mlnlmlze plplng at ‘the
constructlon 51tes. ‘ - R

Air compressor (Portable type)  1L
Ventilation capacity B 7'm3/min.

6.2 Water Suppiy Facility

- (1) At the Centre Plant

2.5 m>/min. of water intake is planned . to be stored at a
reservoir, and will then be pumped upto'the water tank to
be used as washlng water for the aggregate and m1x1ng
water for the concrete.



Water will be first stored at the reservoir to settle any

elements of pollution so that the pollution of the river
- water can be avoided.

Water pump 2
g 125 mm 1.5 m>/min. 37 KW

Centrifugal pump

g 100 mm 1.5 m3/min. 37 KW
Water tank 2
60 m°

(2) At the Dam Sites

Water supply facilities as the same at centre plant are

planned to use as washing water and recuperation of the
base rock.

Water pump - | 2
4 125 mm 1.5 m>/min. 37 KW

| Centrifugal pump _ _
g 100 mm 1.5 m3/min. - 37 KW -

Water tank ' 2
60 m>
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7. POWER FACILITY

‘The total requirement for power capaéity at the centre- plant
area and the dam site is given as follows:

Centre plant area 380°V 240 KW
Dam site . 380 V. 450 KW

It appears to be inadequate to set up the powerjfacility to
receive this amount of power when'the'distance is considered

and the power shall be indepehdenﬁly generated“by‘setting up
generators at each location. '

7.1

(1)

(2)

(3)

(1)

(2)

f3)

Centre Plant Area

Diesel Generator 1
375 KVA 380 Vv
Transfdrmer__ : a 1.

1g - 30 RKVA

Control Unit and Power Distribution Unit 1 set

Dam Site

Diesel Generator 2
375 KVA 380 V

Transformer 1
1g 380 V

Power Distribution Unit . 1
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7.3 Power Distribution Diagramme
The diagramme is shown in the attached paper.

The price list includes the facilities referred to in the above
plan and the. flow sheet indicates the flow of work.

8. COST ESTIMATE OF AGGREGATE PRODUCTION, CONCRETE BATCHING

AND CONCRETE PLACING

The calculation of the direct construction cost for the B.

Kobo'an check dam No.6 and the Pronojiwo dam is shown in
Table-8.1, ~8.2 and -8.3. ' '

Equipment hire cost consists of'depreciation cost, repair cost
and admlnlstratlve cost. The administrative cost consists of
tax, 1nsurance and stock cost and is excluded from the economic
cost. The economlc cost 1nc1udes the result of the 1nterest
rate (19%) on- ‘the opportunlty cost.

) Depreciation-cost 0.9 x A

Repair cost = 0.5 x A
Administrative cost =

0.4 X A

A =_Purchase cost

_Therefore, the economic cost for equlpment hire is shown in the
-"follow1ng formula-

0.9 + 0.5
(Equlpment Hire Cost) X 579 + 0.5 + 0. 4 X 1 19

'-£= (Equipment Hire Cost X 0.926
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APPENDIX - 8

COST ESTIMATION OF LAND ACQUISITION



Cost Estimation of Land Acquisition Cost

1. Definition of Land Acquisition

(1) For construction of dike

.. Land for construction

{2) For construction of dam

River channel area must be excluded.

2=3m

Land for construction

(3) For construction of sand pocket

River channel area must be excluded.

River channel area

T5m | | 5m 5m

5m

" Land for construction




(4) PFor reservoir of dam

River channel area must be excluded.

Land for reservoir

Design riverbed

River channel area

(5) For channel excavation

Land for channel excavation

Land Area for Construction

{1} <Curah Kobo'an CHD-7

A, = % (39 + 19) x 122 + 39 x 58 - 58 x 39 = 3,538 m°

(2) Curah Kobo'an CHD-6

- 2
A2 =

hﬂkf

(36 + 19) x 298 + 36 x 140 - 36 x 176 = 6,899 m

(3) Curah Kobo'an CHD-5

Ay =% (29 + 19) x 150 + 29 x 86 - 29 x 176 = 990 m>

(4) Curah Kobo'an CHD-4

A, =2 (74 4 21) x 23 + 74'x 58 = 5,385 m°



{5) Curah Xobo'an CHbh~3

A = % (30°+ 19) x 21 + 37 x 30 - 37 x 30 = 515 p2
(6) Diversion Channel

Ag = 6,000 + 6,500 + 2,500 + 217,000 = 232,000 m2

Breakdown of A6 (6.1) Pronoijiwo dam .... 6,000 m2
(6.2) Glidik CHD-5 ..... 6,500 m2
(6.3) Glidik CHD-9 ..... 2,500 m2
(6.4) Channel and

Reservoir ....... 217,000 m2

{7) Curah Lengkong CHD-1

A, = % (27 + 19) x 31 + 20 x 27 - 27 x 15 = 848 m?
{8) Curah Lengkong CHD-2
Ag = % (35 + 19) x 40 + 18 x 35 - 18 x 35 = 1,080 m?

(9) Leprak sandpocket without right bank dike

Ag = 24.6 x 125 + 30 x (700 + 60 + 100 + 170) -
10 x (100 - 170) + 6.6 x 870 + 50 x |
(330 + 150 + 140) + 30 x 746 + 5(26 + 19) x 143

+ 30 x (500 + 470 + 1,326)
= 157,534

- Land acquisition cost for only construction area of
dike '

By = 36.4 x 300 + 38 x 680 + 40.4 x 200 + 35 x 150
+ 39 x 400 + 34 x 1,050 = 101,390 m2 -



3. Land Acquisition Cost

Item
Sabo
Facilities
1 3,500
2 6,900
3 1,000
4 5,400
5 500
6 1,340,000
6.1 6,000
6.2 6,500
6.3 2,500
6.4 217,000
7 goo
8 1,100
9 101,390
Sabo facility No.l
No.z
"No.3
No.4
No.5
No.6
6.
6.
6-
6-
0.7
No 8
No.9

*Desa Klopesawit:

-bLAJNI—‘

Desa Paddy

(%) (m?)
Rp10,500 Rp390
200 2,200
400 4,400
60. 640
300 3,500
30 320
77,700 857,600
350 3,840
380 4,160
140 1,600
12,890 138,880
.50 500
60 700
5,880 64,890

Coffee

(m?)

Rp10,150
100
200

20

100

10
26,800
120

- 130
50
4,340
20

20
2,030

Curah Kobo an CHD 7.

CHD~6
CHD~5
CHD-4
CHD-3

Diversion Channel
Pronojiwo dam-

. K. Lengkong CHD-6
K. Lengkong CHD-7

Channel and Reservoir

Curah Lengkong CHD-1
Curah Lengkong CHD-2
Leprak Sandpocket

Desa = Rp 15,600/m?2
= Rp 690/m

Sugar cane

Sugar
Cane.

(m?)

Rp390
100
200

30

200

20
40,200
180
200

80

6,510

.20
30
13,050

Unculti- “Total

vated
Land

(mz)
Rpl00
900
1,800
250
1,300
120
337,700
1;510
1,630
630
54,380
210

290

25,540

Cost

106Rp

1,471.78
6.61
7.07
2.70 .

241.54
0.95
1.15

- 111.40
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- APPENDIX - 9

:DireqtfcbstﬁfdrzirrigatiOn

1. Work Ttem " 8 _
. ‘Tunnel (g = 2m) 430m S .
' Cultlvatlng is con51dered to'be executed as the other

:Ef. pr0jeCt.:

2. Direct Construction Cost

| ouantity |pirect Construction Cost (106 Rp).

; Tunnel ~:|Financial - __.‘_- Economic Cost . ..
Am) ]j] Cost - . _ _— —

. ' . i (excludlng - Total | Foreign

" Unit Flnan01al 541 600‘ equ1pment L - = Portion

‘Cost Economlc 446,000 7purchase cost) : :

-‘lIntake and S T I R R

'MﬁffProPortlon of Economlc COSt

to FlnanC1a1 coststor 1ntake and channel =;Pt6pbr£ionHof5-':.'
}one for rock cleanlng 0 823 R




APPENDIX - 10

COST ESTIMATION FOR ENGINEERING SERVICES



1. Cost for Engineering Services

Foreign Local
Currency Currency
Item 10%% 10%Rrp
1. Remuneration of Foreign Consulbant
(1) Field Work. 747 -
(2) Home Work 23 -
Sub Total 770 -
2. Dpirect Cost of Foreign Consultant 839
(1) Travel cost - 43,7
(2) Transportation cost 1.1
(3} Communication cost 10.8
(4) Computer charge 3.6
{(5) Office supply 3.6
(6) Eguipment cost 11.1 _
Sub Total 73.9 839
3. Cost of Local Consultant - B8 70.
Total 931.9 %09
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6. Direct Cost (Foreign portion)

6.1 International Travel Cost (Tokyo-JakartaﬁsurabaYa)

6.2.

(1)

(2)

(3)

Air fare
Unit Price (¥)
Engineer 395,000
Wife 395,000
Children 197,000
Sub Total

Exess Baggages
' Unit Price

Engineer (20kg) 120,000

Wife (40kqg) 240,000

Children (20kg) 120,000
Sub Total

Mobilization

(¥)

Trip
35.
10
20

Unit Price (¥) Trip

Engineer 1lst Trip 315,000
2nd " 181,000
Wives 1st " 315,000
2nd " 181,000
Children 1lst " 158,000
_ - 2nd " 90,000
Sub Total :
Total

International Transportation Cost

(1)

(2)

Mobilization of Equipment

and Books for the Project Use

Demobilization of Equipment
and Books for the Project Use

Total

Amount (103¥)
13,825

3,950

3,940
21,705

Amount (103¥)
4,200

2,400

2,400

9,000

“Amount (103¥)

14, 4,410
21 3,801
4 1,260
1,448
948
12 1,080
12,947
43,652 x 10°%
Unit Trip Amount
‘Price(¥) (10%%)
1,600 500 800
1,600 200 . 320

1,120



-7 -

6.3 International Communicqtion Cost
150,000 ¥/month x 72 months = 10,800 x 10°%

6.4 Computer'Charge

200,000 ¥/month x 18 months 3

3,600 x 107¥

I

6.5 Office Supply

[

50,000 ¥/month x 72 months = 3,600 x 10°%

6.6 Equipment Cost

Equipment Supply List in Engineering Services

Unit Price Quantity Amount
Description Unit (103¥) (103¥)

1. Topographical SurVey

(1) Light Wave Distancer NO 3,000 1 3,000
(2) Theodolite " 650 1 650
{3) Auto-level " 250 1 250
Sub Total 3,900
2. Wireless Telecommunicaion _ : :
System NO 1,400 3 4,200
(Radiophone, Antenna,
Battery)
3. Testing Apparatus
{1) Bouyoucos Hydrometer "~ NO is 5 30
{2) Triple Beam Balance " 180 1 180
(3) Grain-size distribution
Testing set " 200 1 200
(4) Compaction Testing o :
- Apparatus : : LS - 50 1 50
(5) Field Density Test . ' :
Apparatus ' " 70 1 70
{6) Auto Recording Penetro-
. meter NO 550 1 550
(7) Plate Bearing Test _
" Apparatus LS ' 550 1 550
(8) Direct Shear Apparatus " 720 1 720
9) Field Permeability " " 580 1 580
Sub Total ' 2,990

Total . : 11,090




7.

7.1

Direct Cost (Local Portion)

Inland Travel Cost

(1) Air fare (Jakarta - Surabaya)

Unit Price
65,000

Foreign Engineer
Local Engineer
Wife of Local
Engineer
Children "
Sub Total

(2) Exess Baggages

- Unit Price

Foreign Engineer
Local "
Wife of Local-
Engineer
Children "
Sub Total

{3) Mobilization
500,000 Rp x 5 families

(4) Other transportation

50,000 Rp/month x 72

32,500

(¥) Trip
288
10

10
20

(¥) Trip
288
10

10
20

(5) Perdiem for Foreign Engineer _
120,000 Rp/day x 3 days x 288 Trips

Total

Entry and Exist Cost

(1) Departure/Exit Tax 150,000 Rp x 44

(2) Customs Clearlance

100,000 Rp/month x 72 month

Total

Amount (103%¥)
18,720
650

650

650
20,670

Amount (103¥)
2,304
80
80

80
2,544

2,500 (10°Rp)
3,600 (10 3gp)

103,680 (10°Rp)

Rt

M

132,994 (103Rp)

6,600 (10°Rp)
7,200 (107Rp)

13,800 (10°Rp)



7.3 Report Preparation Cost

10 Reports x 2,000,000 Rp 20,000 (103 Rp)

7.4 Inland Communication Cost

100,000 Rp/month x 72 months

7,200 x 103 Rp

7.5 Office Supply

200,000 Rp/month x 72 months

14,400 x 103 Rp

7.6 Office Employee Cost

Unit Price (Rp) M.M Amount (1032)
Typist 80,000 84 6,720
Draftman 80,000 108 8,640
Driver ' 70,000 216 15,120
Boy 35,000 72 2,520
Total _ 30,000
7.7 Housing Allowance |
- Unit Price (Rp) M.M Amount’ (10°%¥)
- Foreign Consultant 25,000 9,780 244,500
Local Consultant 16,000 6,720 107,520
 Total ' 352,020

7.8 Car Rental Cost

1,150,000 x Rp x 3 vehicles x 72 months = 248,400 (10° Rp)

7.9 Government Tax (2.5% of total Rupiah Portion)

818,800 x 10°Rp x 2.5% - = 20,500 x 10°Rp

Total | N 839,300 x 10°Rp



~ APPENDIX - 11

' Sand Pocket Maintenance
R -Wotkﬁlteme"
(l)_.Transfetencenof the spillwey with 1ength_of 100 m.

.f (2) Excavatlon of rlver course w1th width of 20 m, depth
: -:of ‘1. 5 m and length of 1, 000 m._

2. Direct?Cost,by.Economiclcost--.

'_(1) ‘Transferenoe of the splllway

61.6 m3/m

'30,700 Rp/m>

10% (Unlt cost for
constructlon)"

I

Steel basket volume per meter
‘Unit cost_for construct;on

-II‘

- Unit coetLEor trensference-'

j:'Dlrect cost for transference e ':f_-'-_._
61 6.x 100 X 30 700 3 0. 1 ;;gég_x3106 Rp

rfffif{(ZTf;Excavatlonm_y'Bulldozer (25 t) Rt o

:'*fExcavatlon volume per meter | Lo
' 100 m- /hr

e:Performance‘;A~:.‘

N LT 37,568 |
'LlUnlt cost for excavatlon “ffﬁﬁf 380 Rp/m3

lﬁ_fDlrect for excavatlon SR T
C=l30x, 000 % 330 = 11;4;x 10§=Rp__ |

féréjéQﬁhCQ$t

Dlrect cost + Indlrect cost + Government
admlnlstratlon cost
‘lflS x Dlrect cost (1 4+ 0 04)
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APPENDIX - 13

ESTIMATION OF SEDIMENT REMOVAL EXPENSE
FOR POSSIBLE DISASTER AREA



ESTIMATION OF SEDIMENT REMOVAL EXPENSE
FOR POSSIBLE DISASTER AREA

l. ©Possible Disaster Area

(Unit: km2)
__ Zone
River System _
I IT I1X Iv v Total
K. Rejali - 1.68 9.89 26.28 2.67 40.52
K. Glidik 4.99 0 0 8.23 8.35 17.58
2. Bverage Deposit Depth in Possible Disaster Area
K. Rejali K. Glidik
Zone II 0.60 m ~
Zone III 0.47 m -
Zone IV 0.36 m 0.60 m
Zone V 0.42 m 0.42 m
Zone VI o - ~

3. Sediment Deposit Volume in Possible Disaster Area

(Unit: 103 m3d)

Zone I - IX IIT v v
“%m : : Total
_ Lﬁp 0.60m 0.47 m 0.36m 0.42 m
River syste % S *0.60 m
K. Rejali - 1,008 4,648 9,461 1,121 {16,238
K. Glidik - : - - 5,538 3,507 | 9,045

* Average deposit depth in K. Glidik




4. Ratio of Land Use Classification in Possible Disaster Area
: ' {(Unit: %)

Basin Zone

Total Housing Paddy

Site Field

Farm Estimate

River Forests,

Channel Others

I 100 2.7 45,1 2.9 1.8 0.5 47.0

II 100 7.7 75.0 0 4.8 3.0 9.5
K. IIT 100 5.1 65.4 0 1.3 1.8 26.4
Rejali IV 100 10.3 78.7 3.9 0 1.3 5.8

v 100 0 36.7 0 0 6.7 56.6
K. IV 100 3.0 45.4 6.6 3.7 36.1 .
Glidik Vv 100 7.1  16.5 24.6 0 .

48.2

5. Unit Price of Sediment Removal

The Unit price of sediment removal is settled in every land use

classification and estimated as the economic cost.

5.1 Housing Site:
(1) Method of sediment removal

Excavation and ~——> Transportation of 1 km

loading by manpower

(2) Breakdown of unit price

" Excavation Labor = 450
_ Foreman 0.025 " x 3,390 " = 85
Loading Labor 0.33 " x 600 " = 198
Foreman 0.01 " x 3,390 o = 34

Transportation Dump truck 6,810 Rp/hr % 21'm3/hf: = 324

| (8 ton) 1 R A o
Driver cost 3,770 Rp/day = 25

Total

and spoiling by dump truck

0.75 M.D x 600 Rp/M.D

21.2 x 7

1,116



(1)

(2)

Paddy Field
Method of sediment removal
Dozing and transportation

by bulldozer (16 ton) Volume = % (removal volume)

Breakdown of unit price

Dozing Bulldozer (16 ton)
, 20,960 Rp/hr = 50 m3 =419 Rp
Spreading Bulldozer ( " )
1l

20,690 Rp/hr + 80 m3 x  Tp= 26 Rp

3,770 Rp/day _
Operator Cost 65 % 7 x 2 = 16 Rp
Total 461Rp
Farm

(1)

(2)

5.4

(1)

Method of sediment removal

Dozing and transportation

Breakdown of unit price

Dozing Bulldozér (16 ton)
20,690 Rp/hr % 50 m3/hr = 419 Rp
' 3,770 Rp/day - "
Operator Cost 50" % 7 | 11
Total | = 430 "
Estéte

Method of sediment removal

Excavation by ——3 Transportation (Distance < 10 m)
manpower ' by manpower



(2)

Breakdown of unit price

Excavation and transportation

Labor 0.75 M.D x 600 Rp/M.D = 450 Rp
Foreman 0.025 " x 3,390 " = 85 0
Total 535 v
5.5 River Channel
(1) Method of sediment removal _
Dozing and transportation by bulldozer {16 ton)
Transportation distance 50 m -
(2) Breakdown of unit price
Dozing and transportation
20,960 Rp/hr + 50 m3/hr = 419 Rp
3,770 Rp/day -
Operator cost 50 % 7 = 11 Rp
Total = 430 Rp
6. Sediment Removal Expense in K. Rejali
Unit Sediment Deposit (103m3)_
-Land Use ‘Price Lo C -
Rp/m3  II III Iv Y Total
Housing site 1,118 77.6 237.0 874.5 -0
Paddy field "~ 461 756.0 3,039.8 7,445.8 411.4
Farm 430 0 f] 369.0 0
Estate 535 48.4 60.4 0 ' 0
River channel 430 30.2 83.7 123.0 75.1
Forests & others 0 95.8 1,227.1 ~548.7 634,.5
Total 1,008.0 4,648.0 9,461.0 1,121.0 16,238

Sediment Removal : : . :
Expense (10Rp) 474 1,734 4,732 222 7,162



7. Sediment Removal Expense in K. Glidik

Unit Sediment Deposit (103m3)

Land Use Price Total
Rp/m3 11 IIT v v

Housing site 1,116 l66.1 249.0

Paddy field 461 : 2,514.3 578.7

Farm 430 365.5 862.7

Estate 535 . 204.9 0

River channel 430 1,999,2 1,690.3

Forests & others 0 ‘ 288.0 126.3

Total 5,538 3,507 9,045

Sediment Removal
Expense (10%Rp) © 2,471 1,642 4,113




- APPENDIX - 14
~ CALCULATION OF FINANCIAL AND ECONOMIC COSTS
. FIRST-PRIORITY PROJECT




Financial Cost of The lst Priority Project

Foreign Local Total
Item Currency Currency

10% ven 10% ven 10%ven
Construction equipment 1,825 - 1,825
Spare parts and consumable
materials 389 - 389
Civil works 411 9,745 4,020
Land acquisition - 370 137
Engineering services 932, 909 1,269
Government administration - 584 216
Contingency 549 4,881 2,357
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3. Calculation Sheet of Financial Cost

Foreign _Local Currency Financial
Item Curzency 106Rp ost
106YEN 10%Yen
1. Construction equipment 1,825 1,825
Earth work '329 )
Aggrigate plant 275
Concrete plant - 149
Concrete setting 972
Geperal use 100
2. Spare parts & consumable 389 389
material
Earth work 60
Aggrigate plant 47
Concrete plant 44
Concrete setting 203
General use a5
3. Civil woerks 411 9,745 4,020
3.1 Curah Kobo'an check dam =~ 6 4,328
3,2 Diversion channel 1,161
3.3 K. Lengkong check dam - 3 2,043
3.4 » -7 183
3.5 K. Leprak sand pocket 411 1,040
3.6 Intake and channel 256
3.7 Preparation works 734
4, Land acquisition 0 370 137
5. Government administration 0 584 216
Sub total_ 2,625 10,699
6. Contingency of Total 356 4,542 2,038
Item L - 5 Price 3.1 1,171
escalation 3,2 192
© 3.3 1,166
3.4 112
3.5 63 412
3.6 156
3.7 94
1,2,4, a1 169
Physical : .262 1,07¢
R Engineering service 932 909 1,269
8. Contingency Total 193 339 119
of Item 7 Price escalation 99 248
Physical 94 91
Finéncial cost 4,106 16,489 10,213
{Total of Item 1 to B) .
Japanese Yen evaluation (x 106 YEN) 4,106 6,107
9. Construction equipment : Total
: hire cost : 3.1
3.2
3.3
3.4
3.5
3.6
. . Contingency of Total
10 ItemiSg Y : Price escalation
Physical

Economic cost
(Total of Item 3 to 10)

Japanese Yen evaluation (x 106 YEN)




4. Calculation Sheet 6f Annual Financial Cost (Foreign Portion)

Year -
Total 1 2 3 4 5. 6
Item IGGYen lOGYen lOGYen lOGYen lOGYen _lDFYen' IOGYeh
l. Construction equipment 1,825 1,825
Earth work 128 129
Aggrigate plant 275 275
Concrete plant 149 145
Concrete setting 972 972
General use 100 lo00
2, Spare parts & consumable 389 149 60 60 60 60
material
Earth work 60 24 9 9 9 9
Aggregate plant 47 19 7 7 7 7
Concrete plant 44 16 1 7 ? ?
Concrete setting 203 5 32 © 32 32 32
General use as 15 5 5 5 5
3. Civil works 411 150 150 111
3.1 <urah Kobo'an check dam - 6
3.2 Diversion channel
3.3 K. Lengkong check dam -3
3.4 " -7
3.5 K. Leprak sand pocket 411 150 150 111
3.6 1Intake and Channel
3,7 Cultivating
3.8 Preparation works
4. Land acquisition
5. Government administration
Sub total - 2,625 1,974 60 210 210 171
6. Contingency of Total 356 197 9 42 54 54
Item 1 - 5 Price 3.1 )
escalation 3,2
3.3
3.4
3.5 63 15 24 24
3.6
3.7
3.g :
1&2 31 0 3 3 9 ‘13
Physical 262 197 [ 21 21 17
7. Engineering service 932 266 169 137 131 112 117
8. Contingency ‘Total 193 - 127 25 28 34 35 44
of Item 7 . Price escalation 99 0 8 14 21 24 32
Physical 94 27 17 11 13 11 12
Financial cost 4,106 2,464 263 417 429 a7z 161

10.

{Total of Item 1 to 8}

'Japanese Yen evaluation (x 106 YEN)

Construction equipment Total

hire cost 3.1
3.2
3.3
3.4
3.5
3.6

Contingency of Total

Item 9 Price escalation

Physical

Economic cost
(Total of Item 3 to 10)

Japanese Yen evaluation (x 106 YEN)




5. Calculation Sheet of Annual Financial Cost (Local Portion)

Year
Total 1 2 3 4. 5 66
Item 10%zp 10%p  105Rp  10%Rp 1:0%Rp  10%°Re  10%Rp
1. Construction equipment
Earth work )
Aggrigate plant
Concrete plant
Concrete setting
General use
2, Spare parts & consumable
material
Earth work
Aggregate plant
Concrete plant
Concrete setting
General use
3. Civil works 9,74S 280 1,550 2,270 1,781 1,908 1,956
3.1 cCurah Kobo'an check dam - & 4,328 740 1,470 1,470 648
3.2 piversion channel 1,161 530 580 51
3.3 K. Lengkong check dam -3 2,043 - - - - 550 1,493
3.4 " -7 iB3 183
3.5 K. Leprak sand pocket 1,040 170 210 660
3.6 1Intake and Channel 256 256
3.7 Preparation works 734 280 280 50 50 50 24
4. Land acquisition 370 . 250 110 ¢ 10 0 0
5. Government administration 584 134 90 90 90 90 90
Sub total 10,699 664 1,750 2,360 1,881 1,998 2,046
6. Contingency of Total 4,542 66 350 733 812 1,127 1,454
Item 1 - 5 Price 3.1 1,171 - 74 309 487 301
escalation 3.2 192 53 122 17 -
3.3 1,166 : 255 911
3.4 112 112
3.5 412 36 . 70 306
3.6 156 156
3.7 94 ¢ 28 11 17 23 15
4,5 169 0 © 20 19 i3 42 55
physical 1,070 66 175 236 188 200 205
7. Engineering service g09 184 145 145 145 145 145
8. Contingency Total 339 18 30 44 63 81 103
of Item 7 Price escalation 248 0 15 30 48 67 a8
‘ ' Physical | 31 18 15 14 15 14 15
Financial cost 16,489 932 2,275 3,282 2,901 3,351 3,748
{Total of Item 1 to 8) :
. Japanese Yen evaluation (x 106 YEN) 6,107 345 843 1,216 1,074 1,241 1,388
g, Construction eqguipment Total
hire cost . 3.1
. 3,2
3.3
3.4
- 3.5
3.6
10. Contingency of Total
Item 9 . Price escalation

Physical

Bconomic cost
{Total of Item 3 to 10).

Japanese Yen evaluation (x 106 YEN)




82 [(g) + (2) + (zTh

6)’
() + (3) = (8)
{s) + (1) + (g} (L)
(zr) + (2) = (9).
T Ued + (2] + 2] = ()
85 [(e) + (&) + (21)) hvv
606 9152 ¥8s ¥ 0LE BER'9T SKL'6  €80°L Z9%'T FEL FLE'S 6¥S°L moﬁwﬂ Te30L
¥I o 6 0 892 897 0 £2 4 0 £€Z - T ToUURYD puUR IXRIUJ
Tz 9€E 8L 1A 1 gyz’e  GET'T &OT'T ST 66 0 ste 6011 € 3acdpues yeadeg
il 655 0T 99 TbL'c  90Z'z  SES'T A E9T SEG'T 8TL'T - ] _ €-UHD BuoXbuey -y
8T 0s Zt Lz 9Eg 867 BET 6T ST 8ET pst -~ S §-QHD mnﬂxmcuq "4
STt S¥E 08 S 1ivZ 0Tt'z  T9E'T 6¥0'T 102 001 6v0'T 096 - S Tauuey) UOTSIBATG
gzy "e8T'T SLT z°e SZe'L -EL9'y T5T'E 689 ShE [4-14 6E9°€ - i 9-OHD ue,0qoi y2INYH
(11) {oT) {5) €:3] () (g} {s) () (z1} (€} (z)
%304 juaudinbd %IOM TIATD NI0M TTATD
uotlI0g uor3yiog uoT330d UOTIIOg 038 ‘xel uoty  JO 3807 IO UOT3I0d JOo uwoTied
12007 ubyaizogd I80D UOTY 350D TEIOL Te007 ubielog . ‘sasazejur -eaedarg aseyoand TR0 ubtaiod nI3y
—2IISTUTHPY UOI3TSINDY (uoI3I0g TEDOE =) uoyl &31T¥0Rd

350D

80TA295 Huyasaurbug

3500 UOTIONIISUO) TeIOL

JUIWUIIACH puer]

380D IOVaTPUX

380D UOTAONIJISUCD JDIITQ

~-3NIJI8U0
49)] IsU0d

(dy moa- Aouabupjuo) BUIPNTOXE 3ISOD [eIDUBRULY JO umsopjyeaig

Kouaburjuon Burpnioxd 1safoid A31I0T14 IS8T 9yl Jo 350D Iefoueutd °*9



7. Financial Cost of The 1lst Priority Project

Foreign Local Total
Item Currency Currency

106 Yen 106 Yen 106Yen

l. Construction equipment 1,930 - 1,930
hire cost

2. Civil works 411 7,855 3,320

3. Land acquisition - 370 137

4, Engineering services 767 765 1,050

5. Government administration - 575 213

6. Contingency " 753 3,959 2,219

Total 3,861 13,524 8,869
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9. Calculation Sheet of Economic Cost

Foreign Local Currency Economic
Item Currency 106Rp Cost
106YEN 105yen
1. Ceonstruction eguipment
Earth work :
Aggrigate plant
Concrete plant
Concrete setting
General use
2. Spare parts & consumable
material
Barth work
hggrigate plant
Congrete plant
Concrete setting
General use
3. Civil works 1,109 7,885 3,320
3.1 Curah Xobo'an check dam - 6 3,538
3.2 Dpiversion channel 928
3.3 K. Lengkong check dam - 3 1,670
3.4 " -7 136
3.5 K. Leprak sand pocket 1,109 741
3.6 Intake and channel 167
3.7 Preparation works 675
4. Land acquisition 0 370 137
5. Government administration 0 575 213
Sub total 1,109 8,800
6. Contingency of Total 282 3,676 1,466
Item 1L - 5 ) Price 3.1 959
escalaticn 3,2 153
3.3 953
3.4 : 83
a.s 171 294
3.8 102
3.7 83
i 4,5 169
Physical 111 880
7. Engineering service 2,070 765 1,050
g, Contingency Total ) 432 283 265
of Item 7 . Price escalation 225 206
Physical 207 77
Financial cost
{Total of Item 1 to 8) _
Japanese Yen evaluation (x 105 YEN)
9. Construction eguipment Total 5,212 1,930
hire cost 3.1 2,989
3.2 966
3,3 1,098
3.4 8
3.5 126
3.6 25
10. Contingency of : Total 1,321 489
: Item 9 : Price escalation 800
’ Physical 521
- Economic cost .
(Total of Item 3 .to 10) 10,426 13,524 8,869
Japanese Yen evaluation {(x 106 YEN) 3,861 5,009

Yen Evaluation 1lUS$ = ¥240 = Rp650 (1982)
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Calculation Sheet of Annual Economic Cost (Foreign Portion}

1o,
Year .
Total .1 2 3. ] 5 6
Trem 105ven 10%ven 10%ven 10%Yen 10%Yen 10%Yen 108ven
1. Construction equipment
Earth work
Aggrigate plant
Concrete plant
Concrete setting
General use
2, Spare parts E consumable
material
Earth work
Aggregate plant
Concrete plant
Concrete setting
General use
3. Civil works 1,109 400 400 309
3.1 Curah Kobo'an check -dam - 6 E
3.2 Diversion channel
3.3 K. Lengkong check dam -~ 3
3.4 " -7 : .
3.5 K. Leprak sand pocket 1,109 400 400 309
3.6 Intake and Channel
3.7 Preparation works
4. Land acqguisition
5. Government administration
Sub total 1,109 400 400 ‘309
6. Contingency of Total 282 81 103 98
Item 1 - 5 Price 3.1 :
escalation 3.2
3.3
3.4
3.5 171 41 63 67
3.6
3.7
3.8
4,5 i
Physical 111 40 40 31
7. Engineering service 2,070 590 370 300 290 250 270
B. Contingency Total 432 59 56 '.61 75 79 - 102
of Item 7 Price escalation 225 0 19 n 46 54 75
Physical 207 59 - 37 30 29 25 27
Financial cost
{Total of Item 1 to 8)
Japanese Yen evaluation (x 106 YEN)
9. Construction eguipment Total 5,212 0 8l0 1,616 1,090 783 913
hire cost 3.1 2,989 360 .- 1,050 1,050 529
3.2 566 450 516
3.3 1,098 218 880
3.4 B 8
3.5 126 50 40 36
3.6 25 . S 25
10. Contingency of Total 1,321 0 122~ 328 281 247 343
Item 9 Price escalation 800 41 - 166 172 169 252
Physical ) 521 8l 162 - 109 .78 91
Economic cost 10,426 649 1,358 2,786 2,237 1,766 1,628
{Total of Item 3 to 10) ‘ N _ .
Japanese Yen evaluatjon (x 106 YEN) 3,861 503 1,032 '829 654 603

240




1l. cCalculation Sheet of Annual Economic Cost (Local Portion)

‘Year
Total 1 2 3 4 5 6
Item 10%p 10%Rp  10%Rp 105Rp  10%Rp  10%Rp  10%Rp
l. Construction equipment
Earth work
Aggregate plant
Concrete plant
Concrete setting
General use
2. Spare parts & consumable
material
Earth work
Aggregate plant
Concrete plant
Concrete setting
General use
3. Civil works 7,855 260 1,290 1,825 1,435 1,504 1,543
3.1 Curah Kobo'an check dam - & 3,538 600 1,200 1,200 538
3.2 Dpiversion channel 528 430 460 38
3.3 K. Lengkong check dam -3 1,670 450 1,220
3.4 " .= 136 136
3.5 K. Leprak sand pocket 742 120 150 471
3.6 Intake and Channel 167 167
3.7 Preparation works 675 260 260 45 45 45 20
4. Land acquisition 370 250 110 0 10 0 0
5. Government administration 575 125 90 90 90 90 90
. Sub total 8,800 635 1,490 1,915 1,533 1,594 1,633
b. Contingency of Total 3,676 64 298 594 661 900 1,159
Item 1 - § Price 3.1 959 60 252 397 250
egcalation 3.2 153 43 97 13
3.3 953 209 744
. 3.4 83 83
3.5 294 25 50 219
3.6 102 ’ 102
3.7 83 0 26 ] 15 21 12
4,5 169 0 20 19 33 42 53
Physical 880 64 149 192 153 159 163
7. Engineering service 765 . 165 120 120 120 120 120
8. Contingency Total 283 17 24 37 52 68 . 85
of Item 7. Price escalation 206 0 12 25 40 56 73
Physical 77 - 17 12 12 12 12 12
Financial cost
{Total of Item 1 to 8)
Japanese xeﬁ evaluation (x 108 YEN)
9. Construction equipment . Total
hire cost 3.l
3.2
3.3
3.4
3.5
3.6
10. Contingency of Totai
Item 9 Price escalation

Physical
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