Table ¥1I-3

Formulas

D=Px Sa xd x

Yhere,

b

P

CALCULATION OF YATER DEPTH FOR UPLAND CROPS

1

100

fraction of available soil m

— for soybcans

- for peanuts

Sa : avatlable soil

- average so0il

— average soil

d : effective root

-~ for soybeans

~ for peanuts

Calculation:

(1)

(2)

for soybeans

for peanuts

ar

: 0.5
: 0.35

moisture S] -
moisture at field

moisture at initia

depth
: 0.6 - 1.3 m
: 0.6 -1.0m

0.5 x 14 x 1,000 x

70 {ri3)

0.35 x 14 x 800 x

10 ()

Vil -57

water depth to be available for crop growth

32 = 14 %
capacity peint {(S1) : 41
1 vilting point (S;): 27

1

100

1
100

oisture for optimum crop grovth

Z
%
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Table VII-6  CALCULATION OF DESIGN DRAINAGE
DISCHARGE FOR MAIN DRAIN

Rational method : @ = 0.2778 x f x ry X A

Yhere, @ strean runoff (mj/sec)

It

f = runoff coefficient (0.5)

L e ra4  ,24,9.5
r, = hourly rainfall (mm/h0ur); 21 " (TZ)
ry4= 24 hours rainfall (rm/day)

= 120 om

Te = Lag time {(hr}; L/¥

0.6
h
¥ =72 ()
b = heighl difference belween upper-most point and computation

point of streanm

L = siream distance {m or k=)

A = calchuent area (kn?)

Stalion L A h v Te 't Qo
(km) (e?) (=) (kn/hr)  (hr) {(ro/hr)  {w3/sec)

Belitang Main Drain

BS-0 2.5 1.5 - - - - g {1

BS-1 10.9 3.8 - - - _ 2q L1
BS-2 5.1 43.3 - - - - 32 L1

BS-3 18.7 52.6 - - - _ 39 41

BS-1 25.9  120.9 19.2  0.95 27.2 1.9 83

BS-5 27.7  145.9 20.9  0.96 28.7 4.8 97

BS-6 31.9  165.7 23.0  0.94 31.0 4.3 08

B5-7 43,9 205.5 29.6 0.90 48.7 3.4 96

BS-8 51.1  243.7 3).14 0.8 57.8 3.0 101

BS-9 61.9 261.2 37.5  0.84 73.3 2.6 93 (101)42-
BS-10 81.1  1328.7 47.8  0.83 97.6 2.1 96 (10:}@
BS-11 97.9  361.0 53.4  0.79  123.1 1.8 90 (101)£2

(to be conlinued)

vII-6%



Station

Macak Main Diain

M3-0
MS-1
MS-2
M3-3
MS-4
M5-5
M5-6

MS-7

L A _h w Te Tt 0
(km) (k%) (m) (km/br)  (hr) (rm/br) - (m3/sec)
4.0 10.8 - - - - g L1
13.6 58.3 - - - - aq L
22.6  86.3 - - - - 65 L1
34.6 179.1 27.8  1.00  34.6 4.2 105
50.2  255.6 34.9  0.92  54.7 3.1 110
67.0 328.1 43.2 0.88  76.4 2.5 113
76.0 373.6 46.1  0.85  89.9 2.2 16
88.0 106.9 51.5 0.83  106.4 2.0 113 (16)2

[1: These figures are computed by:
Q0 = Avea x 7.5 [/sec/ha

[2: Design discharge at each station.

YE1-66



TPOINPOL 0 [IUULYD JUTATIP T JO YRAUST 0L 4TYG ON NYIOAPUIY oyl

JROU PULITYE OQ WOI UINUQ JUTTILO0R OUG CUOAIT Lvqta IHVRUT YITY oYL 042 onp HMM. TOLON
0TE ¢ {1 ool PRET Q06T TRE'L 009 ] W oL RL ! pmosun
0L6' €T oro*e 0TE' T 006° 1 OTL'R 0091 WOLTEL ¢ {wanud
€Lt 9E8" T 28T 1 006*1 60%° 01 009* 1 W QLR ¢ gmowm)
TEC LY Teot T 980T 0061 POR' T 009 T WOOL IR T TedRTY

VLS WAV .n dug

192l 197°'C OLT 0%6* 1 6RE" T QOR*'Z W O9'yR ¢ {mew9)

1S FAES ovQ*t e 996°¢ 086°1 ERT'9 o08'C W Q9ig ¢ Lmomu)

§TLET 186°1 T79L8 0861 1068 00¢ w0grgR i Y=eNE)

VElS uowdg

19400 uTEng rouuryn oeLuY JI9M ToRUNLED SUTATL( T9AGT] 49N OHTIUT

: Juratrrseq Futatag . “Jo ysduon FATLROIILTY N 2418
(880 moH 111U) AF05 URTLOINALRU0Y :

SHUONIVEH ¥Od SESVO HAILVNMELTV 40 SISOD NOLLOQUISNQD L-IIA ¢1q%]

Vi1-67



{PLIRO O ta030my Kxoacovy rvatde)) gf 3o

Y0 4EOLIUT PUW FITOA O JO SJTT STWOUODY UO PINTDG PILWINOTEd : T/

?°T9 00L LE €8 T2 L8LYLT LTTGT 000'0T/T !

6* 68 009* LE 6L R1°C Q0P 9T QELCT (0009 /1 ¢

6°9¢ 00T'LE gL (v0' e T66°%C  TTC'TT Q00T /T tenvxdued (T)

0°6% 00L*LE 8T1 L60°2 6¥9°6T  646'TT 000°0T/1 ¢ (w 0%°vR)

paPAS 00%“LE P21 220°T TEL've T90°2T 0008 /1 ¢ usawx (1) 0L9'T £ = 5w

6759 008 L¢ 28 Tor's L8E'6T  9¥9 LT 000°0T/T ¢

€29 0044 L8 8 $92‘T STL'LT  wl6'CY 00079 /1 ¢

14 oY L8 5L 620'T yp6 pT  LOTCYT Q00T /Y 9%9xdmed (T} B

1°2% 008" L€ ve1 ¢1T'T POTLT  €9€°CT 2000°0T/T ¢ (W 09°58)

LU65 Q0L LE 0CT 61T°C OT6 6T B6LT'TT Q008 /T ¢ WaXeZ (1) TPl CT T —oove)

S 0eT 000 8¢ 9.1 8Ly LIS‘Rg  68L'%y 1000°0T/T ¢

17207 008 LE 271 coR‘e veTily  9TCILE 10009 /T ¢

2 5o 006 L€ ¥R 09L°E TLRULT €Y1 PY Q00T /T +9%0a2u0d (T)

6°2€1 000*8¢ 62 65L'Y QTTRY  TOYYP :000°01/T ¢ (W 09°98)

£'0T1 006°L¢ 53 ové L L6T 8y 6OPYC 000°8 /T ' uRIwE (1) g2 el LT = 9ww)
{7%/380) {ey) (8S0,01) {880¢0T)  (880¢0T) {$80¢70T) $S0¢0T

VAL OH BadY 380D IR0 TVI0] YaToaPUuuy EYI0MPUOM A_H.,_r &Xdﬁﬂ.ﬂw
10 1800 oTge¥tIxy Keo agareaTnby _ IRTD
TRy TenTuy T/ Tenuwy N0 BOT3O0dINUOY JATITDUIVLTY

(118 MVOVEL) SISVD ZAILVNYILTIY J0 SLS0O NOILOAMISNOD &0 NOSIMYAWOD (T)8-I1XA 21Quy

vii-68



{¥LTR0"O ta030mg AzoA020y (widu))

YR FO 04T 4RAJIOLUT PUW SAITOA Qf JO OJTIT STWOULDO UD PONDG patuAdIRS 1/

¢y Q0L*9¢ 9¢ £t 09981  04€'S  000°0T/T ¢

0 gy 00P“9¢ 144 606°T REV'ST 8PS 1000°L /T ¢

a4 00£*9¢ ¢¢ 68T BITRT  806'%  :000'v /1 :930adu0d {Z)

1 Q0L 9¢ o 0L 1 006LT  081't  t000'OT/T ¢ (w Qg 8L)

o 4 0079t 9% AL AN POTLT  YR6TL 000°% /T ¢ wiawd (1) Q1e‘eT p - 0%8)

9 ¢y 006°9¢ LS TG CH6RT  £TO'S  OO0'OT/T ¢

gy 009 ‘9¢ 9¢ 0Telt 66581 6T9'v 10009 /1 ¢

9y 0057 9¢ ¢ 660 T Qv 8T QLC'v  1000°C /Y iozoxdue) (T)

o 2t 006 ‘ 9¢ % Ter 1 YET'ST  »9U'y  :000°0T/T ¢ (W Q2°6L)

Al E2 002 9% L8 9Ty T OPp Lt Oiv'e :000'® /1t wasvy (1) 0L6°¢T ¢ = 9nT)

85y 000°L¢ 0% £E9' 1 BLEET  L¥O'v 1000°0T/T ¢

oS 006°9¢ 65 00%°1 086'6T  LT'v :000°‘9 /1 ¢

1°¢v 008" 9¢ 86 €L6°T CPTT6T  OT&'C 000°T /1 iezoxdued (L)

9ty 000 L€ £6 1351 R06RT  CLT'E  000°OT/T : (w 0C°08)

FAR R 0067 9¢ ) €081 TELPRT  6S0*C 000'8 /U Y 4RAWT (1) £LE° 41 T = 9wB)

1708 00T LE 19 $I8°T 0IT‘Tc  RI8'Y :000‘OT/T *

LU 6¥ 00T LE 9 08L'T TLLUTT 6LE'Y 1000°9 /T ¢

Trer 006°9¢ €9 9TL Y £66°0C  909°C 000°T /T resdrduo)d ()

LAl s 00T LE 2071 €691 90L°0T  PIL'C 000°OT/T ¢ : (@ 0f°18)

6Lt 00T L€ z0T §L9°1 98v 0T P60 000°s /Tt waawg (1) T6L Lt 1 = 958D
(eq/$8n) {q) (§8Nc01) (880¢07) {$80¢071) (88001} {$80¢01)
29329 XX 1300 1800 THROL YoudlPyuy BHIOMPYON (I wdvaul)
zod 150 erqedraay KYO0 suavATnby IRTY
TenCUY reauuy T/ venwuy IR0) UO I3 2NAGNUOY dATAVRIIGTY

{ILIS VAYLAUEd) SISVO HALLVNYELIV 40 SLS00 NOILONULENCD dQ NOSIUVAWOO

(2)R=IIA vIqUl

VI1-69



Table VII-9  COST ESTIMATE OR JOINT CONSTRUGTION
AND FUTURE EXPANSION OF NEADXORKS
AND RELATED FACILITIES FOR LEMPUING FROJECT

€ase—1: Construction of Related Pacilities with Increascd

Capacity.for Lempuing Area

1. Allocated Construction C()stqu Amount (US$)
.(l) Headworks ' 2,086;000
(2) Headreach 700,000
(3) North main canal 3,510,000
Tolal 6,290,000
2. Annual Allocated O & M CostLE 31,500

Case-2: Capacity Expansion of Main Pacilities for Lempuing

Aréa in Future Stage

L. Construction Cost of Extension Yorks  Amount {US$)

{1} Headworks : 3,180,000
(2) Headreach _ 1,530,000
{3) North main canal ‘ 7,225,000

Total 11,935,000

2. Annual O & M c°sL[3 _ 59,680

Note: /1; The cost allocation of the joint facilities is cade
by reducing the construction cost for Xomering-1 Project
from the tetal construction cost in case that the Lempuing

Project and the Xomering Projecl are implemented at the
sace lime,

ég; Annual 0 & M cosl is estimated to be 0.9% of the initial
investoent.,
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Table VII-10 COST ESTIMATE OF JOINT CONSTHUCTIOH
AND FUTURE EXPANSION OF HEADWORKS AND
RELATED PACILITIES FOR TULANGBAWANG PROJECT

Casc-1: Consiruction of Main Facilities wijth Incfoased

Capacitly for Tulangbawang Area

1. Allocated Construction Costll Amount (US$)
(1} Headworks 7,180,000
{2) Headreach 2,720,000
(3) Socuth main canal 2,415,000

Total 12,315,000

2. Annual Allocated O & M Custlg 61,580

Case—?:_ Capacity Expansion of Main Pacililies for Tulangbawvang
Area in Puture Stage

1. Construction Cost ol Extension Works  Amount (US$)

{1} Headvorks 11,310,000
{2} Headrcach 5,400,000
{3} South rain canal 4,360,000

Total 21,070,000

2
2. Anmual 0 & M Cost[“ 105,300

Note: /f1:; The cost allocation of the joint facilities is made
T by reducing the construction cost for the Kocmering-I
Projecl from the total construction cost in case thatl
the Tulangbawang Project and the Komering-I Project
are ioplemented at the same time.

Annual O & M cost is estimated to be 0.5% of the initial
invesleent.

e
It
-

l‘ .
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Table VII-11 COST COMPARISON ON INTEGRATION OF

INTAKE OF BELITANG PROPER AREA

A. Cost Eslimale

Case-1:

{Unit: US$)

{Diversion from Kurungan Kyawa existing intake)

1. Construction cosl of related facility

— Aqueducl on north main canal for
crossing of the Belitang Irrigation Canal

2. Annual O & M Cost

(1)
(2}

Case-23

Crossing structurcél l;

Bredging of the Belitang Irrigation Cana}l

{Diversion from Komering—l eanal‘sxstem!:

I. Construction cost of related facilities

(1)
(2)
(3}

Diversion structlure on north main
canal for proper avea

Closing and crossing slructure of
the Belitang Yrrigation Canal

Allocated cost of Komering-I canal systen

(i) Headworks (2,470 000)
{(ii) Headreach . (1,100,000)
{iii)} North main canal ( 100,000)

2. Annual O & M CostL“

(1}
(2}

Crossing and diversion structures _
Allocated cost of Komering-¥ canal system

B. Annual Cosi

Case--1

(1)
(2}
Case-2

(1)
{2)

Ineremental capital recovery cost
of crossing structure /3

Annuat 0 & M Cost

Total
Capital recovery cosl of allocaled cc:»sl-lé
Annual 0 & u'cost

Total

315,000
315,000

117,020
1,580
115,440

3,888,000
169,000

49,000

3,670,000

19,440

1,090
18,350

25,750
117,020
142,770
317,810

19,440
337,250

Note: Zl, Annual 0 & M Cost is estimated o be 0.5% of the initial
investment.

/23 Annual dredging ¢ost is based on

the follow:ngl

Annual sediment voluse : 104,000 n3/year

Unit price of dreding work: 1. 1 US$/nl

[3; Difference in capital recovery coslt of crossing struectures
belween Case-1 and Case~2, calculated basing on economic life
of 50 years and interest rate of 82 {Capital Recovery Factlor,
C.R.F. = 0.08174)

/4; Using C.R.P. of 0.08174
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Table YII-12 COST COMPARISON ON INTEGRATION ov
INTAKE OF MUNCAK KABAU PROJECT

A. Cost Estimate

Case-1t (Vater Diversion through indipendent intake
near Muncak Kabau)

1. Cohstruction cost of related facilities

(1) Muncak Kabau intake
(2) Desilting basin
(3) Headreach (Connccting channel)

2. Annual O & M Cost

(1) Intake, desilting basin and headreachll
(2) Dredging of desilting basin

Case-2t (Diversion from Komering-1I System)

1. Allocated construction cost

(1) Headworks
(2) Headreach
(3) North main canal

2. Construction cost of connecting canal from
North Main Canal to Muncak Kabau area

3. Annual O & M Costlg

(1) Annual allocated O & M Cost
(2) Annual 0 & M Cost of connecting canal

B. Annual Cost

Case-1
(1) Capital recoverying cost of
intake facility /3

(2) Annual 0 & M Cosl
Total

Case-2 ‘
(1) capital recovery cost of
allocated cost and construclion cost
of connecting canal /3
{(2) Annual 0 & M Cost

Total

(Unit: wus$)

191,430

267,070
308,360
216,000

18,860

74,900

2,231,000

1,570,000
560,000
101,000

1,564,000

20,980

11,160
9,820

61,690
18,860

143,550

342,900
20,980

363,880

Note: /1; Annual 0 & M Cost is esticaled to be 0.5% of the initial

invesinent.

/23 Annual dreding cost is esticaled based on the following:

Annual sedimenl volume : 67,500 mlfvear

Unil price of dreding works: 1.11 US$/n

/3; Based on the economic life of 50 vears and interest rate

H

of 8% (C.R.F. = 0.08174).
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Table VII-13 {1} GENERAL FEATURES OF PROJECT PACILITIES

Name of Scheme

Komering-I Irvigation Pevelopment
Projeet in Lhe Upper Komering
River Basin

Source of lIrrigation Water

-

Komering river
Net Irrigable Area : 36,700 ha

Maxicum Diversion Water Requirement : 44.1 m3/sec

1. Hanau Regulating Dam

(1} Location

Selabung river, 2.3 ka downstreanm
from the outlet of Lake Ranau

{2) Design water level

— High water level

HYXL 543.0 o

~ Low water level LYL 539.0 5t

{3} Effective operation depth

of Lake Ranau 2.5 @

(4) Maxioum regulating discharge 50 mjfsec
g g

{5) Concrete dam portion

~ Type of dam

-»

concrele gravity dam
EL.. 544.0 b
~ Length of crest t 84.0m

~ Crest elevatlion

{6) Gated weir portion

- Type of weir

overflow Lype
2.9mx 1.6 m, 6 sets

~ Gate operation H operaied by ranual

— 8ize of gate (B x H)

(7) Stilling basin

- Length : 25.0m
(8) Expansion of river
— Type of channel :  trapezeoidal
-~ Base width : 18.0m
- Side slope of channcl _ 3 1;0?2

Length 1 2.9 km

(to be continued)

VIT-74



Table VII-13 (2) GENERAL, FEATURES OP PROJECT PACILITIES

2.

(1)

{2)
(3)
(4)

(5)

(6)
(7)

{8}

{9)

Headworks

Location

Intake vater level
Besign flood vater level
Pixed weir

- Crest clevation

~- Lengtlh

Movable weir
~ Type of pgate
~ Size of gate (B x H)

~ Gale operation
Raft way, vidth

Infake structure
- 8Size of gale (B x H)

~ Gate operation

Driving channel

~ Type of canal

~ bining material

- Base width

— Side slope of canal

—~ Length

Settling basin

— Type of desilting
- ¥idth of basin

~ Length of basina

- No. of basin

— No. of gale

~ Gatle operalion

"

"

”

b

e

"

s

'

"

(1}

Komering river, 3 km downstream
from Maytapura

EL. 79.30

EL. 81.80 n

EL. 79.30
17} o

roller gate
17.5 m x 5.4 @, 2 sets

operaled by eotor

8 m

7.0m x 4.0 o, 3 sets

operated by moter and manual,
combinedly

trapezoidal
concretle
5.0

1:1.5

1.6 ke

gravitatlionally flushing-out
40 =

35 @

2 nos.

2 x 12 sets

operated by manual

¥i1-75
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Table VI1-13 (3} GENERAL FEATURES OF PROJECT FACILITIES

{10) Operation bridge

- Type t girder type
- ¥Width : Jm
~ Length : 244 m
(11) Operation facilities
— Operation house : 340 m2
- Electric facilily : diescl generator, 42 kVA x 2 sels
3. Irrigation Canals
{1) Headreach
— Type of canal :  trapezoidal
— Base width : 18 m
- Side slope of canal s 1:1.5
— Length : 8 ki
— Bifurecation structure : 1 no.
(2) Main canal North South Pisang
~ Type of canal : trapezoided
— Side slope of canal : 1:1.5
- kg?gigd structure 50 ke 1 ke 13 kam
Turnout : 35 nos. 45 nos. 9 nos,
Check gate : 1% nos, 19 nos. 4 nos.
Spillvay : T nos, 9 nos. 2 nos.
€Crossdrain : 37 nos; 28 nos. 4 nos.
Bridge H 2 nos. 3 neos, 1 no.
Aqueduct : 1 no. - 1l no.
{3) Secondary canal _ Sub-area I Sub-area Ii
- Type of canal : trapezoidai
— Side slope of canal t 1:1.5
~ Length : 108 km 129 kn
- Related structure |
Turnout t 138 nes, 221 ros,
Check gate 3 82 nos. 95 nos.
- Spillvay ! 30 nos. 40 nos.
 Crossdrain H 10 nos, 16 nos.
Drop : 37 nos. 5% nos.

{to be conlinued)
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Table VIL-13 (4) GENERAL PEATURES OF PROJECT FACILITIES

s

T

4. Drainage Canals

{1) Main drain Sub-area 1

-~ Type of canal : trapezoidal
~ Side slope of canal : 1:1.5
~'Length : 180 km
~ Related structlure
Bridge : 2 nos,.
{2) Secondary drain Sub-area I Sub-area 1L
~ Type of canal : trapezoidal
~ Side slope of canal : 1:1.5
— Length : 118 knm 191 kn
— Related slructure
Drainage culvert : 38 nos, 59 nos,
Drainage dvop : 76 nos. 124 nos.
5. Inspection Road
(1) Main inspection road Sub-area 1 Sub-area II
- Effective width : (&
— Pavemenl raterial : gravel
— Length i 50 kn 35 ko
(2) Secondary inspection recad
- Effective width : 5o
~ Pavement material : laterial soil
~ Length : 108 Ka 129 kn
6, Tertiary Developzent
(1) Tertiary cana) Sub-area 1 Sub-area II
-~ Type of canal H trapezoidal
~ Side slope of canal H 1:1
: 407 kn 473 km

- Lenglh

(to be continued)
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Table VII-13 (5) GENERAL FRATURES OF PROJECT PACILITIES

Sub-arca I Sub-area 11

— Related structure

Tertiary box 1,270 nes. 1,360 nos,

Culvert : 370 nes. 380 nos,
Crossdrain : 60 nos. 120 nos,
Drop : 3,180 nos. 1,600 nos.
(2) Tertiary drain Sub-avea [ Sub--area II
—~ Type of canal 3 trapezoidal
~ Side slope of canal H 1:}
-~ Length : 444 km 510 knm
-~ Related structure
Drainage culvert : 370 nes. 360 nos.,
Brainage drop s 540 nos., 610 nos,
{(3) Tertiary inspection road Sub-area 1 Sub-area 11
- Effective width In
— Length : 518 km 546 km
(4) OQuaternary system : 18,500 ha 18,200 ha
7. Land Reclamation Sub-area I Sub-area 11
— Land clearing area : 6,010 ha 10,320 ha
~ Land leveling area : 7,900 ha 15,480 ha
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Crop Coeffient

Fig, VII-) CROP COEPFPICIENT CURVE FOR PADDY
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Fig. VI-9(1) TYPICAL LAYOUT OF TERTIARY SYSTEM (1)
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Fig . VIL-9{2) TYPICAL UAYOUT OF TERTIARY SYSTEM (2)
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Fig. VI-I0(1) SAMPLE LAYOUT OF TERTIARY SYSTEM (1)
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Fig. Vil -10(2) SAMPLE LAYOUT OF TERTIARY SYSTEM (2)
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1.

The project im

ANNEX -~ VI

PROJECT IMPLEMENTATION SCHEDULE

BASIC CONSTDERATIONS

pleentation schedule is prepared based on the fol-

lowing considerations:

(1)

(2)

{3)

(1)

The project mobilizalion which includes financing, legalization,
eslablishrent of the project organization vill be completed by

the end of March 1983,

Considering the large scale of the project costl, the project is to

be implemented largely in the five stages, i.e., (i) delailed

design and construction of headworks and headreach, (ii) detailed
design amld implgmen!ation of Sub-area-I including tertliary develop-
ment of 2,000 ha, (iii) tefliaty developzent of 16,500 ha in Sub-
area-F, {iv) detailed design and implementation of Sub-area-II
including tertiary developrent of 2,000 ha and (v) tertiary develop-
ment of 16,200 ha in Sub-area-11.

Annual vorkable days for construction equiprent are estimated to

be 140 days based on the rainfall records for 17 years.

Taking into accounl (he scale of this projeci, the cechanized con-
struction will principally be introduced in the main construclion
vorks. In order to maximize the employveent opportunily in and around
the projeel area, hewvever, pan-power construction will be adopled

as much as possible. In lhis conlext, large-scale civil werks such
as headworks, headreach, regulating dam, cain canals and main drains
will be carried out mainly by heavy construction rmachinery. The
minor civil works for secondary canal system and fertiary develop-
ment will be carried oul mainly by mau-power with aminoer consiruc-

tion equipaent.
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2. IMPLEMENTATION SCHEDULE

2.1 Preparatory ¥Works

The tire reqguired for the preparatory works such as aerial photo
rapping and conslruction of office and quarters is estimated to be

17 monlhs as shown in Pig. YIYI-1.

Topographic map on a scale of 1:5,000 with a contour :nlelval of
0.5 »n has to be prepared for 200 km2 of the castern half of the Sub-
area~II, for vhich mapping work has not compleled yei, This mapping
work will be completed before start of the delailed'design of the
eastern half of the Sub-area-I1; by the cad of October 1984.

The project office and quarters will be completed prior to the
major construction works. This work will be stavled from Ocfober 1984
and conmpleted by the end of September 1985. The land acquisition for
the construction of project facilities will be completed one \car'

ahead of the construction work.

2.2 Headworks and headreach

The detailed design vorks for the headworks and headreach will be
carried out from May 1983 to April 1984, including the tise necessary
for survey and investligation and the detailed design. The headvorks
consist of various components such as diversion weir, 1nlake, dr:xlng
channel and setiling basin. The time required for the conslructlon of
headworks will be around ) years From May 1985 taking four dry seasons

as shown in Pig. VIII-1.

The construction of the diversion weir vill be carried cut by
dividing it inlo two sfteps. The fight side portion of the weir includ-
ing movable weir, rafl vay, lish ladder and infake structure will be
construeted in two dry seasons of 1985 and 1986. The left side portion;
mostly fix weir, will be constructed in ivo dry seasons of 19387 and 1988.
The coffering and devalering works would carefully be carried outl and

raintained until the concrete weir is completed
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The excavation vork for the driving channel will be commenced from
the beginning of 1986 dry season and last for five months. Following

this work, concrele Yining vork will be started and completed after

one year from its commencement., The construction of the settling

basin will be completed in one and half years starting from May 1987.

The construction of headreach wjll be carried out in parallel vith
that of the diversion weir. The excavation work will first he started
from the dry season of 1986 snd compleied by the end of 1987 dry
scason after spending Llwo dry seasons. The construction of concrete
structures required on and under the headreac¢h, such as bridges,
culverts and crossdrains, will follow the excavation vork of the channel.

This work will be completed by the end of 1988 dry season.

2.3 Sub-area-1

The main works involved in this stage are detailed design of rmain
and secondary canal'system including inspeclion roads, rcain and secondary
drainage canal systemn and tertiary developzeal of 2,000 ha, their con-
struction and land reclaration in Sub-area-I. The detailed design vorks
will be commenced from April 1984 and last for 15 months before construc—
tion. The comstruclion vork will be carried out from the upstream area
to the downstream area, so that irrigated farming can be started froa
Lthe upstream area whenever the construclion work is completed, wvithoul

vaiting for the complelion of the lotal works.

The land reclazation will be slarted from the starl of iopleren—
tation vérk'in Sub-area-1, i.o. fron May 1986, and completed by the
end of the dry season of 1990 after taking around four and half years.
The jungle clearing for the land to be reclaited would be done by

transmigrants before the start of reclamation work.

The construection of eain canal including rmain inspecltion read will
be carried out in pavaeliel vith the reclaralion vork mentioaned above,
i.e for four and half years from May 1986 to September 1990. Pollow-
ing the main canal construclion, the secondary camal including secondary

inspection road will be implemented during the period from May 1937 to
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September 1990. The conslruction work vill be carricd out from upper
reach to desnward. In the rainy seasoﬁ. the excavation work will be
stopped and the main effort will be paid to the construction of related
structures such as check gates, culvertis, bridges, aqueducts, furpouls,
division boxes, e¢tc. The excavaled soils in the canal censlruction
will be utilized as much as possible for canal and road embankment if
the soils arve suitable. Since the inspection.roads can also be used
for the access in the construction pericd, their ceonstrucltion vill be
started ahead of the coanstruction of camal. The gravel metalling on
the main inspection road and the laterite pavement on the seccondary
inspection road, however, will be carried out after the COmpletion of

canals alongside the roads.

The inprovement of the Macak and the Belitang rivers for the use
as the main drains vill be made over ihree and half years from May 1986
to September 1989. Since the length aud the size of the main drains
are so large, the heav& construction machinery such as dr&gline and _
swamp bulldozer would be required to large extent. The excavalion work
of secondary drains wvill be started from May 1987 and coppleted by
Seplember 1990 aftef spending four dry season.

The tertiary deve]opment"in_this stage includes the construclion of
tevtiary canal and tertiary inspection read, lertiary drainage canal
and related structures for 2,000 ha of the upper rea¢h in Sub-avea-I.
The teriiary development vill started from May 1987 and completed by
the end of September 1938. The quarternary canals will be constructed
by farmers themselves as saon as irrigation vater is available to their

farmlands.

2.4 Tertiary Developzent for Sub-areé—l

The lertiary development for 16,500 ha of remaining area in Sub-
area~1 will be carried out following the tertiary development of
2,000 ha in the previous stage. The tertiary development in this slage
vill be carried out in parallel vith the delailed design work. fThe

time required for implerentalion will be around 30 monlhs from May 1988.
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2.5 Sub-area-I1I

Other than the land reclamation, construction of irrigation canal
system including inspection roads and draina

ge canal system and tertiary
development of 2,000 ha,

the main construction works involved in this
stage arc.the Ranau regulating dam and the expansion of the Selabung

river from the cutlet of Lake Ranau to the dam site.

The detailed design works for the above works will start from

July 1985 and last for 14 months including the necessary survey and
investigation.

The construction of the regulating dam will require one and half
Yyears from April 1988 to September 1989. The éxpansion of the Selabung
river vill be implemented in parallel wvith the regulating dam. Both
construction works will efficiently be carried out throughout the year
regardless (he rainy scason, because the discharge pattern of the

Selabung river varies only vithin the range frem 15 m3/sec to 20 mi/sec

in a year.

The land reclamation and construction of irrigation ecanal systenm
inclvding inspeclion road, drainage camal system and tertiary develop-
zeat in this sub-area vill be carried out in the sarme manner as thal
of the Sub-area-I as shown in Fig. VIII-1. The implerzentation vork in
lhis sub-area wvill be comtenced froam May 1989 and completed by
September 1991.

2.6 Tertiary Development for Sub-area-II

The tertiary developcent for 16,200 ha of remaining area in Sub-—
aréa-I1 will be starl from May 1939 and completed by the eand of
September 1991. In this stage, the detailed design works will be

included.

3. CONSTRUCTION MACHINERY

The major civil vorks of the project would principally be carried

out by heavy constructier machinery. The {ype and nunber of construction
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machinery to be required feor the major civil works ave eéstimated based
on the work quantity, construction time schedule and the matural con-
dition in the project area. Table VIII-1 shows the required type and

number of constiruction machinery.
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Table VIII-1 (1) mEQUIRED MAJOR CONSTRUCTION MACHINERY

LUTY ‘ Machinery Specification  Required Number
1. Bulldozer 124 15
2. Bulldozer 221 90
3. Bulldozer 12t 10
4. Bulldozer, swamp 124 20
5. Bulldozer, ripper 324, 4
6. Backhoe 1.2 10
7. Backhoe 0.703 10
8. Backhoe 0.33 10
9. Crawler loader 20 10

10. ¥heel loader 2e3 2

11. Hotor scraper 113 50

12, Motor grader 11t 5

13. Dunp truck 104 140

14. Dump truck 64 160

15. Cargo truck 6t 40

16. Fuel tanker 5ki 10

17. Yater tanker 6k ( 3
18.  Truck mixer 33 20
19. Truck crane B1111 4

20. Truck crane 20t 5

2%, Truck w/crane 6t 2

22.  Diesel pile hawner 31 2

23, Vibration pile driver H 2

24 Dragline 1.207 2

25, Yibration roller 3 3

26.  Road voller St 2

27.  Tire voller St 2
28 Tarmner BCky 10
29.  Cravler drill 5t 2
30. Jack harcer 20kg 10
31. Submergible punp 6% 10
32, Engine centrifugal pump 6" 20

{lo be continued)
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No.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46,
47 .
48.
49.
50.
5.
52.
53.

Table VITII-Y (2) REQUIRED MAJOR CONSTRUCTiON MACHINERY

Machinery

Engine centrifugal pump

Concrete pump truck

Engine

concrele mixer

Concrete mixing plant

Couerete mixing plant

Councrete vibrator

Concrete vibrator

Concrete bucket

Concrete bucket

Concrete slope form

Aggregate scréen plant

Aggregale screen plant

Diesel
Diesel
Engine
Grease
Hepair
Engine

Bepair

generator
generator
compressor
car

shop car

bel tconveyor

shop

W¥ater supply systen

¥ork shop

Specification

Required Number

ang
20m3;hr
0.2m3
2Om3fhr
1&113;']11‘
5"
2%g
2m3
1m3
20m~gantry
150t/ hir
30t/hr
200KV A
S0KVA
lﬂmafmin
6t
6t
e
L.S.
L.S.
L.S.

20
2
15

N
(=T

NOMW Y Wy e e e N

o
h W W O
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ANNEX - 1IX

PROJECT ORGANIZATION AND MANAGEMENT

1. PROPOSED ORGANIZATION

1.1 Organization in Construction Stage

In order to implemeni the project successfully, it is propesed to
establish the Projeet Construction Office under the superintendence of
the Proevincial Public Works. The proposed organization struclure is
shown in Rig. IX-1. Main funclions of the Project Construction Office

are as follows:

(1) financial arrangerent necded for construction of irrigation, drain—

age and road networks, and operation and raintenance of project

facilities,

(2) design and conslruction supervision of all the construction activi—

“Lies down to fertiary systen,
(3} assistance to faremers in construclion of qualernary syslen,

{4) plaoning, design, construclion supervision and operalion of a pilot

dexmonslration schere, and
{5) accounting and managezent of construction wvorks.

The Project Consiruction Office vill consist of one main office and
five branch offices. It is proposed to organize and construct the main
office at Martapura tefore getting inle the major construction works of
the project. The branch offices vill be constructed at Perjaya, Bumiharjo,
Svkaharjo, Rejodadi and Muavaharju in keeping vith the progress of the

project conslruclion works.

The Praject Office will have two vorking divisiens; Technical Divi-
sion and Administralive Divisron., The Technical Division will be res-
ponsible for all the cngincering matlers relating to construclion of
the projeel facilities. This Divisionr will consisl of four sections of
Design, Conslruclion, Operation and Workshop. The Operalion Seclion,

however, will be established irmediately before completion of the pilot

demonslralion scheme. 1X-1



The Administrative Division will be vesponsible for accounting,
financing, administrative affaivs and procuremeni for the implementa-
tion, operation and maintenance of the project. This Division wil}
consist of four sections; Accounting, Fihancing, Personnel Minugenent
and Store Sections. |

1.2 Organization in U & M Slage

—_

After complelion of the project construclion vorks, the Project
Conslruction Office will be re-organized into the Praject Operation and
Maintenance Office (CABANG} under the same provincial Public ¥Works service.
The Project O & M Office will be responsible for eperation and mainienance
of the irrigation, drainage and road netlworks down to inleis of tertiary
blocks. The operation and maintenance of the tertiarvy blocks down to
the terminal facilities will be entrusted to the farmers' associations
and farcers themselves. The organization of the Project 0 & M Gffice

15 showvn i1n Fig. IX-2.

The Office vill consist of one head ﬁffice at qutapura and five
sub-offices. AlY} the main and branch offices eslablished in the con-
struction stage will te used as the Project 0 & M Main Office and sub-
offices after completion of the construction work. The main office
will consist of two divisions such as Adminisfralive Division and Tech-
nical Division. The Administrative Division will consist of four secc-
tions, i.e. Accounting Section, Finance Section, Personnel Section aud
Store Section. The Technical Division will consist of four working
sections such as the Design Section, Operation Section, Maintenance

Section and Mechanical Section.

The main office will be responsible for the ovefall acltivities
necessary for proper operation and paintenance of all the projeét
facililies including preparation of overall O & M program, design and
construceion/supervision of Eainlenanée works, budgeling, tréining of
staff, etlc.

Each seclion of the main office vill have the folloving dulies and

tasks:
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Design Section

{1) survey, planning and design of the maintenance works,

(2) Assistance and advise to farmers! organizalions in design of
waintenance works of tertiary canals Lo the terminal facili-
ties, and

(3) collection and analysis of data on the rivers discharge.

Operation Seetlion

(1) estimation of valer requirements and preparation of water
supply schedule based on Lhe cropping schedule obtained froms

the vater users' associalion through the sub-offices.

(2) regular contact vith sub-offices regarding water supply

schedule, and

(3) supply of information on wvaler supply managerent Lo the
sub-offices.

Mainlenance Section

(1} periedical and routine inspection,

(2) preparation of the program for routine.and periodical

eaintenance and emergency repair,
13) tender for repair wvorks and supervision of the works, and
{4) Assistance and advice to valer users' association in rainte—

nance works of tertiary canals dowvn te terminal facililies.

HMechanical Section

(3) management of workshop and O & M equipczent,
(2) preparation of operalion schedule of O & M equipzent,
(3) vepair and maintenance of retal works of the project

facilities.

As mentioned above, Tive sub-offices will be established in the
project area. The sub-offices will have eleven field offices {Resorts),

which arc terminal field offices of the Project @ & M OfCice. The duties

of the sub-offices are as follovs:
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(1) collection of information of cropping schedule from the watler

users® associatiens and transfer il to the main office,

(2) supply of information on waler supply schedule (o the waler

users' associations,

(3) gate'operation accovding to the vater supply schedule prepared

by the main office, and
(4) maintenance of the project facilities in the commanding area.

{57 Providing periocdical consullation o waler users' associalion
on operation and mainlenance of tertiary canals down to ierminal

facilities.

The cormanding areas, facililies and Kecarmalan concerned to the

sub-offices are as follovs:

Main Cormanding Xecamatan
Sub-0Office Facilities area Concerned
Perjaya Headvworks Avea directly Martaypura
Headreach Cor=anded

by Headreach

Bumiharjo Upper reaches Yeslern part Bahuga
: of South Main of Sub-Area-11

~Canal and including
Pisang Main Canal Pisang area

Sukaharjo Lover reaches Eastern part Belitang
of South Main of Sub-Area-11
Canal

Muarahaju Lover reaches Fastern part Cempaka
of North Main of Sub-Area-1
Canal

Redodadi Upper reaches Yestern part Buay Madang
of North Main of Sub-Area-1
Canal
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2.  STAPPING AND EXPATRIATE ASSISTANCE

Number of Staef required in the Project office is estimaled paying

due altention to the working quanitities, implementation method and sche-
“dule, and number of tertiary irrigation block based on the similar pro-

jecls. Staff nceded will have Lo be increased with the progress of the

project works. Total number of staff required in the consiruction stage
1s estimated Lo Le 220 at maxiwum, vhich include administrative staff,

engineers, ekxperls and field atlendants.

Required nuober of the staff in the full eperation slage of the
projecl will be 204. 1In addition, considerable number of seasonal
cmployees will be required for the mainlenance works. The staffs re—
quired during the comnstruction and eoperation and raintenance slages are

shown in Table IX-1 and 1X-2 with their specialities.

To cope wilh severe shortage of experienced personnel in Indonesia,
some specialists would have to be engaged from abroad throughout ihe
design and construction stages. The required nuzber of the experis to

be iavited for both stages are shown in Table IX-3 and IX-1.
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3. WATER USERS' ASSOGCIATION

Operation and maintesnance of the facilities in the lortiary block
will be carried outl by farmers themselves. Before complelion of the
construction vorks of lhe project facilities, the water uscrs' association
should be eslablished under the initiation of ¢ach village chief, Camatl
and Bupali with streong guidance of and consullation wilh the Project
O & M Office and agricultural office. In general, a water users' asso-
ciation will be organized in each village unit consisling of severail

tertiary blocks. The Llypical organization chavt is shown in Pig. 1X-3.

In order io ensure proper waler panagerent by the waler users'
association, Bupali, Camatl and village chief will assisl and supervise
all the activilies of the associalion atl theiy respeclive levels. The
activities of the associalion will Further be supported by the Kabpaten
Irrigation Cormittee, the project office, the Kecamalan Irrigation
Section (SEKSI) and the village unit. In particular, lhe projecl office
will provide full technical guidance and advice in water supply manage-—
ment and waintenance and improverent of the facilities in the tertiary

block through the Resorts of the O & M sub-office.

The water users' association will have a board which consistls of
a Chaircan, Treasurer and farmers' represenlalives. The chairman
of the board elecled from and by the mecbers will canage the as-
sociation. The treasurer will be responsible for financial administi-
ration. Ulu ulu will carry out water management in the {ertiary block,
such as preparalion of irrigation calendar, handling of canal struclures,
diverting of scheduled arount of wvater Lo the quaternary canals, and
supervision of maintenance works, etc. Por the assistanl of Ulu ulu,

the farzers' leaders will be engaged in vater managezent.

The acliviiies of Ulu ulu and the farcers' leaders are important
for proper water managemenl at farm level and for the projecl as well.
They are required to have a certain technical knowledge for waler supply
ranagesent of the project as well as at farm level. They will therefore

be trained by the staff of the FProject office.
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Teble IX-) REQUIRED NUMBER OF PROJECT STAFP
IN CONSTRUCTION STAGE

Year

__Project Staff 1983 "84 '35 86 '87 88 89 90 19
Komering-1
Projecl Office 1 i 1 1 i 1 1 ] 1
Projecl Manager 1 1 1 1 1 i 1 1 1
Clerk 1 1 1 1 1 i i 1 1
2 2 2 2 2 2 2 2
Engineering Division
Civil Eng. 1 1 1 1 3 1 1 1 1
Clerk 1 1 1 i 1 H )} ] 1
Typist 1 1 1 1 1 | 1 1 ]
3 3 3 3 3 3 3 3 3
Design-Section
Irrigation Eng. 1 1 H 1 | 1 1 1 1
Design Eng. 1 4 [ & 6 5 4 2 1
Junior Design Eng. ) 4 8 8 3 8 8 4 0O
Surveyor 0 4 8 8 3 8 8 4 1
Draftsman 2 4 10 110 10 10 10 5 1
Typist 1 4 2 2 2 2 2 1 1
5 19 2% 33 3% 34 33 17 5
Construction Section
Civil Eng. 1 1 1 1 1 1 1 1 1
Construction Eng, 1 2 9 8 8 T 6 & 3
Mechanical Eng. 1 1 1 i H 1 1 ¥ 0
Electrical Eng. 1 1 i 1 1 1 1 1 0
Building Eng. H ] 1 11 i i 1 0
Field Supervisor 2 5 20 18 18 i5 12 12 5
Draftsean 2 4 4 4 4 4 H
Typist 1 2 2 2 2 1
W0 17T 39 3 36 32 23 283 10
¥orkshop Seclion
Mechanical Eng. 1 1 1 1 1 1 1 1 i
Mechanic 1 2 2 2 2 2 2 2 2
Eteclrician 1 1 ] ] 1 1 1 i 1
Operatlor 0 0 0 2 3 7 7 1 7
Driver 2 5 10 3 3 3 3 8 8
Typist i ] 1 1 1 1 1 1 1
6 10 15 15 18 20 20 20 20

1X-7 (to be continued}



Year

Project Staff 1983 '84 '85 86 ‘87 ‘88 89 90 ‘91
Operation Section
HHWater Gfficer 0 q 0 1 1 | 1 1
Assist, Water Off. 0 0 o 2 2 2 2 4 7
Typist ) O 0 1 ] 1 | 2
o © 0o 4 4 4 4 7T 10
__ Sub-total 26 5195 95 98 95 90 71 50
Adwinistrative Division
Administrative Officer 1 1 1 1 1 1 1 i 1
Clerk 1 1 1 1 1 3 A 1 1
Accounting Seclion
Accountant ) 1 } 1 1
Others ! 2 4 4 4 4 2 1
Fitance Section
Finance Officer 1 1 1 i 1 1
Others 1 2 3 3 3 3 2 1 |
Yersonnel Section
Personnel .
Management OfF. 1 1 )] 1
Others 1 2 33 303 2 ) 1
Store Section
Store Xeeper 1 1 1 1 1 1 1
Others 1 2 3 3 3 3 2 i 1
Sub-toial 10 14 18 18 18 18 14 10 10
Sub-affice and Resort
Chief o o o 2 34 5 5
Officer 0 0 O 4 12 16 20 25
¥aterman 0 0 0 20 40 60 80 100 130
{PF iir)
__Sub-total 6 0 0 25 S0 75 100 125 160
Total 36 65 113 138 166 188 204 212 220
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Table IX-2 REQUIRED NUMBER OF PROJECT STAFR IN © & M STAGE

Project Staff

No. of Personnel

I. Projecl Office

2
(1) Projecl Manager —;~
(2) Seceretary/Typist 1
2. Administralive Division o
(1) Adminisirative Officer {Chief) 1
(2} Accounlant I
{3) Cashier 1
{4) Pinance Officer 1
{5) Personnecl Officer 1
(6) Clerks/Typists 3
(7} Store Keeper 2
3. Technical Division 32
{1} Civil Engineer (Chief} I
(2) JFrrigation FEngineer I
(3) Pesign Engineer 1
{(4) Construclica Enginecer 2
(5) Pield Supervisor 3
(6) Mechanical Engineer 1
(7) Mechanie 1
(8} Electrician 1
{9) Operator 5
(10) Driver = 3
(1}} ¥ater Officer 1
(12) Assist. ¥aler Officer 3
{13} Clerksffypists 4
4. Sub-Office 160
{1) Sub-office Chief 5
{2} Officer : 25
{3) *alormnn _ 130
Tolal 204
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Fig. 1X~-3 WATER USERS' ASSOCIATION
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ARNEX - X

COST ESTIMATE

1. CONSTRUCTION COST

1.1

Conditions

The construction cosl is estirated based on the folloving

conditlions.

(1)

(2}

{3

(1)

The exéhange rale used in the estirale is;
=¥220

Civil engineering works are to be carried out on the contract

bLasis using contraclor's owvn heavy construction cachinery ana

equipment,

Taxes on the construction calerials, rachinery and equiprent to
be imported from abroad are exempted from the esticatle of

construction cost.

The construction cost comprises foreign and loacal currency portions,
The local currency porlion is estiraled based on the curreni prices
in Socitth Sumatra Province in Oclober 1980 and {ke dafa collected
from the on-going projects in the province. The foreign currency
pertion is eéslirated based on the CIF prices at Palerbang veferring
to the FOB prices of raterials, rachinery and equiycent in Japan in
Pecember 1980. The classification of local and foreign currency

portions is defined as Follows:

Local currency portion

- labor force,

-~ sand, gravel and wvooden raterials,

- fuel, oil, ete.,

~ inland transporlion cosls,

- contractors" general expenses and profit,

- expenses of engineering services for local censultant, and

- minor works.

X-1



(s)

(6}

(n

(38)

Foreign currency portion

~ reinforcement bar and other structural steel,

- cement,

- steel gates, diésel generators, motor and other metal works,

~ depreciation costs for heavy construciion machinéry and
equipment,

~ vehiclés to be requirea for the construction supervision
and O & M equipzent for the project operation,

- contraclors' general expenses and profit, and

— expenses and fees of engineering services by foreign

é¢onsultant.

Por the construction of the quaternary nelwork, only the costs of
malerials necessary for the constroction of the division boxes and
culverts are included in the estimate. The construction works of
the quaiernary network are to be carried out by local farmers

thexzselves under the guidance of the project office.

Cost for jungle clearing is not included in the consiruction cost,
because this work is considered to be dome by transmigrants who

will settle before lhe start of the construection work.

The physical contingency related to the construction quanlities,
around 10% of the direct costs, is included in the construclion
cost in view of the preliminary nature of the estimate. The price
contingency; 5% per awnun for the foreign currency portion and 8%

per annus for the local currency poftion, is also included in the

construction cost.

The associated costs to be financed by the Government, such as the
costs for sirenglhening the extension services, facilitfes of the
valer users’ assécialion, and improverent of the social infrastructures
are not included in the estirate.

X-2



1.2 Estimate of Construction Cost

The t0t31 consiruction costs of the project are estimaied at
US8321 million, which comprise US$122 million equivalent of local
currency ané US$199 million of foreign currency. The sumtrtary and
breakdown of the cost esiirmale are shown in Table X-] through Table

X-15.

The pricés of local materials and labour vages used in the esiicate

and the unit rates for major works are as shown in Table X-16 and X-18

respectively.

1.3 Annual Disbursement Schedule

The annual disbursement schedule is worked out bLased on the

consiruction tire schedule. The details are stated in Table X-3.

Foreign
Year Currency Currency Total

(10%Us$) (103us$) {10%Us3)
1983 2,229 763 2,992
1984 7,212 : 3,056 10,268
1985 9,292 3,229 12,521
1986 17,743 9,509 27,252
1987 30,695 17,847 48,542
1938 16,360 25,808 72,168
1989 38,715 26,318 65,093
1990 30,217 21,051 51,268
1991 16,899 14,246 31,145
Total 199,362 121,887 321,249

2. ANNUAL OPERATION AND MAINTENANCE COSTS

The annua) operation and mainienance coslts include the salaries of
project administralive and water conilrol staffs, the ralerials and labor
cosls For repair and maintenance of project facilities, the costs for
operatibn, repair and rainlenance of 0 & M equijpcent, and the running

costs of project facililies including diesel generalors.

=

The summary of the annual operation and raintenance cosls ave as
shown in Table X-13.



3. REPLACEMERT COSTS

Some of the facilities, especially mechanical and electrical works
have shorter useful life than the civil works and are require reéplacement

at a certain tice within the project useful life.

The replacement costs and the useful lives of these facilities are

lJisted in Table X-20.

X-4



Table X-1 SUMMARY OF CONSTRUCTION COST

| em Total Foreign Local
Currency Currency
(103us$}  (103Us8)  (106Rp.)
1. Preparvatory Works 10,979 7,993 1,866
2. Ranau Regulating Dam 1,832 1,229 377
3.  Meadwvorks and Headreach 13,851 15,294 2:225
4. ‘Irrigation Canals and Inspection
Roads 64,038 42,584 13,409
5. Drainage Canals 10,985 6,2%4 2,932
6. Tertiary Development 26,681 17,097 5,992
7. lLand Reclamation 31,173 21,235 6,211
8. Office and Quarters 1,816 - 1,135
" Sub-total 166,361 111,726 34,147
9. Land Acquisition 3,431 - 2,144
10. O & M Equiprent 4,888 4,490 249
i1. Administration Expenses 2,534 - 1,584
12. Engineering Services 16,072 14,318 1,096
13. Physical Contingency 15,379 13,173 3,629
Sub-tolal 43,901 29,981 8,702
Total 210,265 141,706 42,349
14. Price Contingency 110,984 57,656 33,330
GRAXD TOTAL 321,249 199,362 76,179
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Table X-d _ BREAKDOWR OF DIRECT CONSTRUCTION COST
| FOR RANAU REGULATING 1AM |

(vs8) (107

1. Preparatory Works ‘ L.S. 246,100 75,950
2. Expansion Yorks of Ri\'er. 721,000 265,450
2.1 Sile clearing ha 5 2,600 2,750

2.2 Excavation . 184,200 ?18,400. 262,700

3. Dam 507,900 . 111,600
3.1 Site clearing ha 3 1,600 - 500

3.2 Excavation m 2,900 11,300 4,200

3.3 Concrete works n’ 4,600 247,200 16, 300

3.4 Gale L 12.5 163,100 | 29,600

3.5 Operalion house , .m? 150 - 18,000

3.6 Miscellaneous L.S. . 84,700 18,600

TOTAL 1,475,000 453,000

{Usg 2,199,800)



Table X<5(1) BREAKDOWN OF DIRECT CONSTRUCTION COST

FOR HEADNORKS AND HEADREACH

Works Unit 0y Foreign Local
‘ Currency  Currency
{Uss) (16°1p)

1. UPreparatory ¥Yorks ..5. 3,386,300 363,160

2. MNeadworks 12,998,000 1,616,000

2.1 ¥eir 7,288,700 385,200
2.1.) Site clearing and slripping ha 4 o ;:105 “'FHE66
2.1.2 Excavation o3 54,300 71,600 29,000
2.1.3 Backfill e 5,100 3,000 2,900
2.1.4 Concrete vorks o? 38,100 3,966,500 458,100
2.1.5 Masonry works o 3,200 25,700 20, 100
2.1.6 Gabion e 11,600 -~ 124,690
2.3.7 Concrete pile 400 ) 4,700 170,690 13,400
2.1.8 Sheet pile w2 2,700 139,000 8,200
2.1.9 Structural steel wvorks t 202 303,400 13,400
2.1.10 Motal works t 180 1,504,900 20,300
2.1.11 Operation house n? 340 - 40,300
2.1.12 Electric facilities L.S. 371,200 43,360
2.1.13 Miscellaneous 1.8, 730,700 113,000

2.2 Intake structvre 3,227,200 180,800
2.2.1 Site clearing and siripping ha 4.0 2,100 _ SO0
2.2.2 fxcavation 0l 19,800 19,-400 7,800
2.2.3 Backfill n’ 3,800 2,200 2,200
2.2.4 Cencrete sorks 0 8,580 1,828,800 136,200
2.2.5 Steaclural steel works t 61 92,300 4,000
2.2.6 MNelal vorks 1 117 989,200 13,300
2.2.7 Miscellancous L.5. 293,200 16,300

{to be continued)
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Table X-5(2)}

FOR HEADWORKS AXND HEADREACH

BREAKDOWN OF DIRKCT CONSTRUCTION COST

Works. Uit ey e Corrency.
(Us$) (103rp)
2.3 Driving chamel} 802,900 321,200
2.3.1 Sile clearing and stripping ha 9 4,700 1,400
2.3.2 Excavation ' 3 188,700 184,900 74,400
2.3.3 Earthfill 3 25,000 18,300 4,900
2.3.4 Concrete lining m3 10,200 49D, 300 198,600
2.3.5 Miscellaneous L.S. 104,700 11,900
2.4 Setiling basin 1,619,200 225,300
2.4.1 Site clearing and stripping ha 2 1,100 300
2.4.2 Excavation m? 28,600 28,000 11, 300
2.4.3 Farthfill n’ 1,500 1,100 300
2.4.4 Backfill no 2,400 1,400 1,400
2.4.5 Concrete works o 6,580 1,009,100 110,200
2.4.6 Melal works t .33 430,400 63,200
2.4.7 Operation house il 104G - 12,000
2.4.8 Miscellaneous L.S. 208,100 27,100
3. Headreach (8 k=) 24296,200 609,300
3.1 Civil wvorks of headreach 3519?1599 1913299
3.1.F Site clearing and stripping ha 42.4 14,100 12,700
3.1.2 Excavation . 936,000 861,000 348,200
3.1.3 Earthfill w3 74,900 54,700 14,6060
3.1.4 Concrete lining ol 130 62,000 800
3.1.% Related struvctlure
~ Tarnout nos. 5 66,800 13,200
- Bridge no. 51,600 5,700
- Crossdrain no. 1 22,000 6,100

X-10
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Table X-5(3) BREAKDOWN OF DIRECT CONSTRUCTION COST

FOR HEADWORKS AND JIEADREACH

¥orks Unit gryy  Poreign  Local
Currency Currency
(us$) (1031p)
3,2 Main inspection road 313,400 99,900
3.2.1 Site clearing and stripping ha 14.6 1,600 2,566
3.2.2 Excavation 11,700 10,800 4,400
3.2.3 Earthfil} 49,000 35,800 9,600
3.2.4 fGravel pavement ] 74,690 259,200 83,700
3.3 Bifurcation structure 876,400 108,100
3.3.1 Site clcaring amd siripping ha 0.40 200 100
3.3.2 Excavation n3 5,161 900 2,100
3.3.3 Backfill [ 754 400 4G0
3.3.4 Concrete works o3 2,961 493,100 50,700
3.3.5 Metal works t 21.6 233,700 31,800
3.3.6 Operation house me 50 - 6,000
3.3.7 Miscellaneous L:.S. 146,100 17,000
TOTAL 18,681,000 2,589,000

(us$22,823,400)
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Table X-6{1)

FOR SUB-AREA-]

(18,500 ha)

BREAXDOWN OF BIRECT CONSTRUCTION COST

Yorks

Unit o'y

Poreign

i. Preparatory Works

2. lrrigation Canals and Inspection

2.1 Main canal and rain inspection

Main canal

Site clearing and stripping
Excavation

Earthfill

Concrete lining
Related structure

— Turnont

-~ Check pate

— Spillvay and wvasteway
— Crosszdrain

— Bridge

- Aqueéduct

Main inspeelion road

2.1.6

2.1.7

2.1.8
2.1.9

Site clearing and stripping
Excavation
Farthfili

Gravel pavement

E.S.

Roads

road (50 km)

ha 117
nd 2,555,000
m3 870,000
o3 9,600
nos, 35
nos. 15
nos., 1
nos. . 37
nes, 2
no. ) |
ha 75
@3 325,000
> 750,000
@ 385,000

2.2 Secondary canal ard Secondary inspeclion road
(108 knm)

Secondary canal

Site clearing and.stripping
Excavation
Earthfill

Concrete lining

ha 70
m3 714,000
> 1,767,000
3 31,000

(US$)

1,864,500

10,573,200

L

2,350,600

1,350,000 -

461,100

334,600
1,824,200
341,500
493,300
169,500
268,500

(2,919,000}

1,245,000
1,336,000

7,26%,300

442,700
1,289,900
1,750,500

Currency

Local
Currency

(103Rp)

619,200

5,381,000

3,005,600

950,500
408,900
61,300

65,700
265,900
68,300
173,300
19,300
28,900

{915,900)

120,900
382,500
431,200

2,395,400

706,700

X-12
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Table X-6(2)

POR SUB-AREA-1 (18,500 ha)

BREAKDOYN OF DIRECT CONSTRUCTION COST

Yorks Unit O Coireres) Ceevmey
{Uss) (103np)
.2.2.5 Related struclure
' — Turnout, nos. 188 646,900 161,100
~ Check gate nos. 82 844,100 154,800
- Spillvay amd wastewvay nes. 30 57,000 9,000
~ Crossdrain nos, 10 62,300 20,300
- Drop - nos. 37 86,500 19,100
Secondary inspéction road (1,870,300)  (612,790)
2.2.6 Sile clearing ard stripping ha 76 ?8,666 _55:705
2.2.7 Excavation n> 353,360 219,100 121,500
2.2.8 FEarthfill w3 1,177,800 859,800 229,700
2.2.9 Laterite pavement s 594,000 712,800 238,800
2.3 Operation house 02 1,500 - 180,000
3. Drainage Canals 4,185,200 1,827,900
3.1 Main drain (180 kn) 2,751,600 1,070,600
3.1.1 Site clearing and rehabilitation ha 370 328,360 105,100
3.1.2 Excavation w0 2,580,000 2,373,660 959,300
3.1.3 Related struclure
- Bridge nos. 2 49,700 5,700
3.2 Secondary drain (118 ¥n) 1,433,600 757,300
3.2} Sile clearing and slripping ha 51 43,200 14,500
3.2.2 Excavation w)  },497,000 928,160 515,000
3.2.3 Related slruclure
— Prainage culvert nos. 15 315,900 113,800
- Drainage drop nos. T0 144,400 114,000

X-13
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Table X-6(3) BREAKDOYN OF DIRECT CONSTRUCTION COST
POR SUB-AREA-¥ (18,500 ha)

) . e Poreign  lLocal
Yorks Unit 'Yy ‘Currency  Currency
(Usg) (1078p)

4. Tertiary Development

8,034,400 2,867,100

4.1 Tertiary canal and lertiary inspection road(407 km) 4,748,400 1,335,200
Tertiary canal (3,151,900) (870,700)
4.1.1 Site clearing and stripping ha 326 169,500 48,900
4.1.2 Excavation m) 264,550 164,000 91,000
4.1.3 Farthfill . @’ 1,302,400 1,797,300 537,900
4.1.4 Related struciure '
— Tertiary box nos. 1,270 433,100 65,900
- Culvert nos. 370 131,700 23,900
- bDrop nes. 1,180 403,900 96,500
— Crossdrain nos. 60 50,400 6,600
Tertiery inspection road (1,596,500}  (484,500)
4.1.5 Sile clearing and stripping ha 259 134,700 38,9G0
4.1.6 FEarlhfill md 880,600 1,461,800 445,690
4.2 Tertiary drain (144 kn) 1,349,500 537,200
4.2.1 Site clearing and stripping ha 3535 184,600 53,300
4.2.2 Excavation n3 1,110,000 688,200 381,800
4.2.3 Relaled structure .
— Drainage culvert 370 198,000 35,300
—~ Drainage drop 540 218,700 66,300
4.3 Quaternary system L.S. 1,956,500 974,700
5. Land Reclaration 7,210,400 2,115,300
5.1 land clearing ha 6,010 2,530,900 771,100
5.2 Land levelling - w3 3,585,840 4,679,500 1,344,700
TOTAL 39,157,000 13,011,000
(US$59,974,600)
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Table X-7(1) BREAKDONN OF DIRECT CONSTRUCTION COST
FOR SUB-ARFA-11 (18,200 ha)

Yorks _ . Unit 'Ly Foreign Local
: Currency Currency
(us$) (10°Rp)
1. Preparalory ¥Works L.S§. 2,495,400 807,300
2. Irrigation Canals and Inspection Roads 24,740,700 7,828,300
2.1 Main canal and rain inspeclion road {85 km) 16,836,700 4,905,990

Hain canals (11,435,600)(3,134,400)

2.1.1 Site clearing and stripping ha 191 59,300 28,700

2.1.2 Excavation m? 3,503,000 3,222,800 1,303,100

2.1.3 FEarthfill m? 2,046,000 3,069,000 961,600

2.1.4 Concrete lining m 14,700 706,160 91,800
2.1.5 Related slructure

- Turuvout _ nos. 54 432,300 84,700

- Check gate nos, 23 2,487,400 369,400

- Spillvay and wasteway nes. 11 484,200 93,800

~ Crossdrain nos. 32 416,000 145,600

- Bridge nos. 4 237,800 24,300

- Agueduct no, 1 280,700 24,400

Main inspectlion road | (5,401,100)(1,771,500)

'2.1.6 Sile clearing and stripping ha 127 66,100 19,100

2.1.7 FExcavation md - 875,000 805,000 325,500

2.1.8 FEarthfill 3 1,364,000 2,264,200 695,600

2.1.9 Gravel pavement ne 652,960 2,265,800 731,300

2.2 Secondary canal amd secondary inspection road 7,504,000 2,700,400

{129 ¥n)

Seconlary canals (5,765,300)(1,999,700)

2.2.1 Site cleaving and slripping ha 65 67,100 19,400

2.2.2 FExcavalion n? 1,811,000 732,200 406,300

(to be continued)
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Table X-7(2)

FOR_SUB-ARFA-T1 (18,200 ha)

BREAKDOWN OF DIRECT CONSTRUCTION COST

Ny . : Foreipn Local
. [} .

¥orks Unit Q' by Curréncy  Currency

(ss)  (107rp)

2.2.3 Earthfill m> 1,954,000 1,426,400 381,000

2.2.4 Concrete lining a3 34,000 1,936,000 821,800
2.2.5 Related structure

~ Turnout nos, 221 691,900 175,100

~ Check gate nos. 95 608,100 123,200

- Spillvay and wasteway nos. 40 76,0600 12,000

— Crossdrain nos. 16 99,700 32,500

- Drop nos. 55 128,400 28,400

Secordary inspection road (2,138,200) (700,700)

2.2.6 Site elearing ard stripping ha 90 93,900 27,10G

2.2.7 Fxeavation o’ 190,700 242,200 254,000

2.2.8 Earthfill a3 1,302,300 950,700 134,400

2.2.9 Laterite pavezent n? 769,500 851,100 285,200

2.3 Operation house n? 1,850 - 222,000

3. Drainage Canals 2,108,900 1,104,200

3.1 Secordary drain (191 ka) 2,108,900 1,104,200

3.1.1 Site clearing amd stripping ka 82 72,800 23,300

3.1.2 Excavation n} 2,145,000 1,329,900 737,900
3.1.3 Related Structure

~ Drainage culvert nos. 59 470,600 157,000

~ Drainage drop nos. 124 235,600 186,000

X-16
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Table X-7(3) BREAKDOYN OF DIRECT CONSTRUCTION COST

FOR SUB-AIFA-TE {18,200 ha)

Works Unit 0ty Poreign  Local
: . Currency Currenqx_
(us$) (163Rp)

4. Terliary Development 9,042,900 3,124,400

4.1,1
4,1.2
4.1.3
4.1.4

S8ile clearing and siripping
Excavalion

Earthfill

Related struclure

—- Tertiary box

+ Culvert

— Drop

— Crossdrain

Tertiary inspection read

4.1.5 Site clearing and siripping
4.1.6 Earthfill

4.2. Tertiary drain {510 km)

4.2.1
4.,2.2
4.2,3

Site clearing and stripping
Excavation

Related structure

~ Drainage culvert

~ Drainage drep

4.3 Quaternary system

ha

g B
SR

nos.

nOS.

nos.

nos.,

ha

ha

]

nocs.

nes.

378
307,500
1,513,600

1,360
380
1,600
120

273
928,200

408
1,275,000

360
610

L.S.

(3,862,500)(1,073,800)
196,600 56,700
190,706 105,800

2,225,000 672,100
463,800 70,600
135,200 24,500
550,400 130,900
100,800 13,200

(1,682,800) (450,300)

142,000 33,200
1,540,800 412,100
1,509,500 609,500

212,200 61,200

790,500 438,600

192,000 34,800

314,300 74,900
1,988,100 990,800

X-17
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Table X-7(4) BREAKDO¥N OF DIRECT CONSTRUCTION COST
YOR SUB-AREA-II (18,200 ha)

- Poreign  Loeal

& LE XU . :
¥orks Unit Q' by Currvency  Currency
(Uss) (10%itp)
5. kand Reclamation 14,025,100 4,094,800
5.1 Land clearing ha 10,320 4,346,000 1,324,100
5.2 Land levelling m> 7,388,640 9,679,100 2,770,700
TOTAL 52,413,000 16,959,000

(US$ 79,547,400}
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Table X-8 BREAKDOWN OF DIRECT CONSTRUCTION COST

OF O¥FICE AND QUARTERS

Description Unit 0riy Local
Currency
(10°8p)

1. Main Office M 2,000 240,000
- 2

2. Branch Office m 500 50,000
. 2

J. HRepair Shop m 500 30,060

4. Store House e 5,000 100,000
2

5. Quarters 10 3,100 316,000

6. Motor Pool o’ 15,000 100,000
7. Land Prepalion for Office 9

Yard including Fencing, ctc. m L.S. 105,000

TOTAL 1,135,000

X-19
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Table X-9 COST ESTIMATE OF LAND ACQUISITION

Deseription Unit Oty Amount

(10%8p)
1. Ranau Regulating Pam ha 5 4,000
2. MNeadworks and Headrveach 143,500
2.1 Headworks ha LX) 25,500

2.2 Headreach ha T2 118,000
3. Sub-area I 814,600
Irrigation canal ha 193 386,000

Drainage canal ha 90 108,000
Inspection road ha 151 226,500
Miscellaneous L.S. 114,100

4. Sub-area ¥1I 1,126,700
4.1 Irrigation canal ha 256 © 512,000
4.2 Drainage canal ha 82 93,400
4.3 Inspeclion road ha 219 328,500
4.4 Miscellaneous L.S. 187,800

5. Office and Quarters ha 23 33,200
TOTAL 2,144,000

X-20 .
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Table X-10 PROCUREMENT COST OF MAJOR EQUIPMENT

FOR_OPERATION AND MAINTENANCE

I;ET Equpment_ g:;:} | Reg:fred Amount
L {usg) (Us$)
I. VEHICLE AND EQUJIPMENT
1. Dragline, 0.8 u’ 133,000 2 266,000
2. Backhoe, 0.6 o 97,000 6 582,000
3. Backhoe, 0.3 n’ 45,000 4 180,000
4. Bulldozer, 21 tén 155,000 2 310,000
5. Bulldozer, 11 Lon 72,000 4 288,000
. 6. " Pozer shovel, 1.4 m3 33,000 2 66,000
7. Wheel loader, 1.0 m3 41,000 2 82,000
8. Moter grader, 11 ton 80,000 2 160,600
9. ¥Yater tanker, 5 m> 44,000 3 132,000
10. Tire roller, 8-10 ton 35,000 -2 70,000
11. Taaper, 80 kg 1,300 10 13,000
12, Soil compaclor, 90 kg 1,200 10 12,000
13. Portable concrete mixer, 0.2 m 1,300 3 3,900
14, Concrete vibrator, 445 500 6 3,000
15. Submersible pump, $150 1,600 5 8,000
16, Generator, 10 k¥ 500 4 2,000
17. Trailer truck, 30 ton 66,000 2 132,000
18, Dump truck, 11 ton 43,000 4 172,000
19. Dump truck, 2 ton 9,800 3 38,800
20. Cargo truck v/crane, 8 ton 43,000 4 172,000
2k. <Cargo truck w/crane, 2 ton 13,000 6 18,000
22. Ordinary truck, 6 ton 20,000 3 60,000
23, Truck, } lon pick-up tlype 6,500 10 65,000
24, Jeecp, foﬁr vheel drive 12,000 10 120,000
25. Sedan, 6 persons 13,000 3 39,000
26, Repair shop tools L.S, 120,000
27.  Spareparls (207% of the above) L.S. 645,300
II. TELECOMHUNICATIOS SYSTEM } setl 1,048,000
TOTAL - 4,888,000
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Table X-11 ADMINISTRATION EXPENSES
{(Construction Stage)
{(Unit: 103Rp)
- wil - o : .

Year Staf? Labor  Office Equipment Other Tolal
ea Salary Yage Expenses  Running Cost  Reélated Cost 3
1933 41,000 1,600 4,800 10,000 5,600 63,000
1984 64,000 6,400 7,200 10,000 8,400 96,000
1985 106,000 14,400 12,000 23,000 15,600 - 171,000
1936 121,000 12,800 12,000 23,000 17,200 186,000
1987 139,000 12,800 12,000 23,000 18,200 205,000
1988 151,000 11,200 12,000 23,000 19,800 217,000
1989 157,000 9, 600 11,400 23,000 20,000 221,000
1990 157,000 6,400 9,600 23,000 20,000 216,000
1991 156,000 3,200 7,200 23,000 19,600 209,000
TOTAL 1,092,000 78,400 88,200 144,400 1,584,000

/l: Refer to Table X-12.

181,000
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Table X-12 STAF® _SALARY FOR THE PROJECT OFPICE

(Construction Stage)

Grade I Grade II Grade 117 Grade IV Grade V Total
Year -— - —— _ i Amount
() ) () ) ) @ W 2 ) () (10°Rp)
1983 1 1,800 9 10,800 T 6,720 8 3,760 28 15,120 40,200
(41,000)
1984 ¥ 1,800 9 10,800 12 11,520 26 18,720 39 21,060 63,900
(64,000)
1985 1 1,800 9 10,800 23 22,080 57T 41,040 26 30,240 105,960
(106,000)
1936 1 1,800 11 13,200 21 20,160 62 44,640 76 41,040 120,840
{121,000}
1987 1 1,800 12 14,400 21 20,160 69 49,680 97 52,380 138,420
(139,000)
1988 1 1,800 13 15,600 19 18,240 72 51,840 116 62,640 150,120
(151,000}
1989 1 1,800 14 16,800 16 15,360 70 50,400 134 72,360 156,720
{157,000)
1990 1 1,800 15 18,000 14 13,440 69 49,680 145 73,300 16,220
{157,000}
1991 1 1,800 15 18,000 6 5,760 62 44,640 158 85,320 155,520
(156,000)
e 1,087,900
T L ) ’
ora (1,092,000)
Note: Grade 1 § Projecl Manager, Rp 150,000/conth
Grade 11 § Chiefl of Division and Sectien, Rp 100,000/month
Grade 11T ; Pngincer and Administrative Officer, Rp 80,000/month
Grade IV ; Assistanl Bngineer and Assislanl Officer, Rp 60,000/month
Grade ¥ ; Draftsman, Typist, Gate Xeeper, Rp 45,000/month
(1) 3 No. of required slaff
(2) 3 Total annual salary
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Table X-16 PRICE LIST OF LOCAL MATERIALS AND LAROUR VAGES

Ttem

October, 1980

Unit
I. Materials
1. Gravel (sieved) 3
2. Gravel (not sieved) e
3. Sand w3
4. Crushed slone nd
5. Masonry stone 3
6. Ticber mJ
7. Nail kg
I1. PFuel and Lubrieani
. Gasoline [
. Kerosene f
. Light diesel oil f
. Grease galon
Ill., Labour ¥Yages
1. Forerman can-day
2. Skilled labowm ran-day
3. Cormon laliour zan-day
4. Mason ran-day
5. Cerpeniler wzan-day
6. Blacksmith ran-day
7. VWelder can-day
8. Driver ran-day
9. Orerator ran-day

Unitl Price

(Rp)

11,000
10,000
3,500
20,000
12,000
150,000
750

1,500
1,750
1,000
1,750
1,750
1,750
1,500
1,750
1,750
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Table X-17(1) LIST OF UNIT RATE FOR MAJOR YORKS

, Poreign Local
¥ork Items Unit Currency Currency To#al
{uss$) (Rp) (uss)
1. Earth VYorks
1. Land clearing ha 42%.12 128,300 626.40
2. Land leveling o 1.1 375 1.9}
3. Land leveling w 0.56 160 0.82
{FPinishing)
4. Stripping o 0.52 150 0.76
5. Excavation, common e 1.21 493 2.00
(for headvorks)
6. Excavation, comzon > 0.92 372 1.52
{for headreach and rain canals)
1. Excavation, coreon m 0.62 344 1.17
(for secondary and tertiary canals}
8. Excavation for struclure 3 0.17 400 0.31
9. Excavation, rock m3 2.77 1,070 4.48
(for Ranau regulating dam)
10. Excavalion, rock 3 1.85% 713 2.99
(for headworks)
11. Excavalion, rock o3 1.51 5%6 2.46
{for canals)
12. Earthfill nl 1.66 506 2.47
{borroved raterial)
13. ¥arthfill n3 0.73 195 1.04
{excavated calerial} :
14. Backlill for siracture m) 0.58 567 1,48
15. Sod facing w3 - 92 0.15
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Table X-17{(2) LIST OF UNIT RATE FOR MAJOR VOUKS

York Items Unit Frereign  Local
. nit Currency Currency Total
(Us$) {Rp) (us$)

I1. Concrete Works

1. Concrele, Type-A o3 64.17 7,671 76.44
{for reinforcement concrete)

2. Concfele, Type-B m3 49.22 6,519 59.65
{for plain concrete)

3. Concrete, Type-€ m3 48.03 6,379 58.24
{for lining)

4. Mortar S 58.06 9,173  72.73

9. Reinforcement bar ton 1,510.00 36,525 1,568.44

6. Concrete form, Type-A m2 - 5,264 8.42
(wooden)

7. Concrete form, Type-B =2 1.58 1,301 3.66

. {metal)

8. Concrete form, Type-C ne 0.47 4,075 6.99
{wooden and rmetal)

9. ¥esl stone masonry o2 10.39 8,423 24.37
{for headvorks site)

10. ¥est slone masonry me 6.93 5,418 15.60
{for canal)

11. ¥est slone masonry m3 20.79 16,254 46.80
{For related slructure)

12. Dry slone rasonry m2 1.02 4,345 .97
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Table X-1713} LIST OF UNIT RATE FOR MALJOR WONKS

¥York Items Unit Pore?gn Local Totnl
- __Currency Currency

(us$) (Rp) {us$)

T11. Paverent Works

1. Gravel pavexent 2 3.47 1,119 5.26
{t=20.0cm)
2. Laterite pavement n? 1.20 402 1.85
(t=20.0cn) '
1¥. Others
1. Steel works ~ tom 1,502.08 66,401 1,608.32
2. Sheet pile (&} 51.49 3,000 56.31
3. Sheel pile ™ 15.24 2,444 19.19
{(for temporary works)
4. Concrele pile (£400) n 36.53 2,874  41.13
5. Concrele bleck =3 32.87 19,180 63,56
6. Gabion 62 - 10,754 . 17.21
7. Concrete pipe 4900 » 73.10 2,664 7.37
$£700 o 51.47 1,863 54.45
£500 m 30.84 1,244  32.83
4400 ) 21.03 1,026 22.67
£300 o 11.22 807 12,51
V. Gates

1. Roller gates
3,800x2,700 no. 59,500 8,042,000 72,400
3,500x2, 700 no. 57,300 7,857,000 69,900

(to be continued)
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Table X-17(4)

LIST OF UNIT

RATE FOR MAJOR NORKS

York Items Unit gz:iiﬁzy EZ?::ncy Tolal
(Us$) (Rp)  (us$)

Slide gates
2,500x2,000 no. 26,800 3,965,000 33,100
2,000x2,000 no. 22,700 3,561,000 28,400
2,000x1,600 no. 19,700 3,208,000 24,800
1,500x1,600 no. 15,400 2,714,000 19,700
1,500x1, 500 no. 14,700 2,643,000 19,000
1,300x1,300 no. 12,100 2,221,000 15,600
1,100x1,100 no. 10,100 1,904,000 13,100
1,000x1,000 no. 8,800 1,693,000 11,500
$900 no. 2,700 488,000 3,500
700 no. 2,000 357,000 2,500
$500 no. 1,200 226,000 1,600
4400 no. 900 159,000 1,100
4300 no. 500 95,000 700
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Table X-18 ANNUAL, OPERATION & MAINTENANCE COST

~ Coét
‘Item -
Arount per lia
(107Rrp) {Rp/ha)
1. Salaries & ¥ages
1.1 Staff salaries (see Table X-2Q) 133,080 (3,625}
1.2 Labour wages 500 M/M © Rp.30,000 15,000 (109)
2. Office Expenses L.S 7,200 {196)
3. Operatlion Cost
3.1 Gate operation of headworks L.S 11,500 {313)
3.2 Vehicles L.S 23,000 C (627)
4. Maintenance Cost
Ranau Regulating Dam 6,900 {188)
Headworks and Headreach 66,300 (1,807)
4.3 Sub-area I (18,500 ha) 187,400  (10,130)
Sub-area II (18,200 ha) 248,600 (13,659)
5. Miscellanecous 21,020 {573)
TOTAL 720,000 (19,619)

{US$ 1,152,000 (31.4 US$/ha))

X-32



Table X-19

STARF SALARY AT O & M STAGE

Ttem Required Monthly Yearly
Kumber Unit Rate Amount

{Rp) (103Rp)

1. Project Office 2 2,340
(1) Project Manager X ‘150,000 1,800
(2} Secretary/Typist 1 4,500 540

2. Adminisfrative Division 10 1,740
(1) Administrative Officer (Chief) 1 100,000 1,200
{2} Accountant 1 80,000 960
(3) Cashier 1 80,000 960
(4) Pinance Officer 1 80,000 960
{5) Personnel Officer 1 806,000 960
{6) Clerks/Typists 3 45,000 1,620
{7) Store kceper 2 45,000 1,080
'3. Technical Pivision 32 22,800
{1) Civil Engineer (Chief) i 100,000 1,200
{(2) Irrigation Engineer 1 80,000 960
{3) Design Engineer 1 80,000 960
(4} Construction Engineer 2 80,000 1,920
{5) ¥Yield Supervisor 3 60,000 2,160
{6) Mechanical Engineer 1 80,000 960
{7) Mechanic 1 60,000 720
(8) Electrician 1 60,000 720
(9) Operator 5 60,000 3,600
{10} Driver 8 45,000 4,320
(11) ¥Yater Officer 1 30,000 960
(12} Assisl. Waler Officer 3 60,000 2,160
{13} Clerks/Typists 4 45,000 2,160
4. Sub-Office 160 100, 200
(1) Sub-office Chief 5 100,000 6,000
{2) Officer 25 80,000 24,000
(3) ¥aterman 130 45,000 70, 200
TOTAL 204 133,080
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Table X-20 _I}ﬁPLACEHF‘NT COST AND USEFUL LIFE

Item Useful Replacement
Life " Cost
(vears) Ws3)
1. 0 & M Equipment 10 4.,333,0{)0

2. Project Pacilities

2.1 Ranau regulating dam, gale 25 202,000

2.2 Headworks

- Gate 25 3,079,000
- Elcctric facilities 20 441,000
2.3 Irrigation facililies, gale 25 6,736,000
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ARNEX - X1
PROJECT EVALUATIONS

1. GENERAL

The project evaluation is carried oul in order to ascertain the

feasibilily of the project in viev of economic, financial and socio-

econonic aspects.

The economic feasibility for the project is firstly evaiuated by
calculating lhe economic internal rate of return (hereinafter referred
te as the “IRR"). Pur{her, sensitivily analysis of IRR is also made
with respecf to change in the economic project cost, markel price of
paddy and unit yield of paddy. In the caleulation, the econenic cosis

and benefils are esticaled based on the sludy results in ANNEX.V and
X.

Secondiy, the financial aspect is evalualed by catewlating the
cayacily to pay and by preparing the repayrent schedule of project
capital cost. The calculation of capacity to pay is lo confirm the
soundness of the projecl from the Farmers® viéwpoint. The repayrent
schedule is rade to estirate the annual subsidy by the Governzeni based
on the estirated fund requirerents with the assured financial terecs of

the conceivable loan and the expecled revenue from the project.

Finally, intangible socio-economic impacls of the projecl are
briefly studied in due consideralion of the effect of the project on

the regional developzent.
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2. ECOXOMIC EVALUATION

2.1 Basie Ass&mptions

Por (he economic evaluation of {he project, the following basic

assumptions are established.

i) The project implementation period is nine years from 1983 {o 1991

as mentioned in ANNEN-VIII.

1) Only direct benefit is counted in'the evaluation and any indirect

or intangible benefits are not taken into account.

iii) The current prices as of the end of 1980 are used in the

evaluation.

iv) The exchange rate of Inﬂonesianfﬁupiah to US Dollar is taken o

be Rp.625 equivalent to USS1.

v) The economic useful life of the project is taken as 50 years from
1983 to 2032.

2.2 FEcononmic Price

As stated in ANNEX-VI, economic Farm gale prices of crop production
and farm inputs are estivaled based on Lhe projeéled international
markel price forcasted by IBRD in (he long lerm range for 1990 based on
1997 constant US Dollars.

The economic prices of the construclion malerials and equipment fo
be imported from abroad are eslirated based on the CIP prices in
Palenbang which are preliminary converled from the preéent POB prices

in Japan, and cost and price related to the inland transpbrialion belveen

Paleénbang and Belitang.

As for the local raterials, labour wages, etc. related to the

construction and farming praclices, the present rarkel price is direclly

taken inlo aecount.
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2.3 Project Cost

2.3.1 Economic Cost

The project cost broadly comprises the costs for:

i) preparatory works,

otr

i} construction of project facilities,

i

e
s

} land acquisition,

ol
o<
S

procurenent of Q & M equipment (first procurerent only)
v) administration expenses,

engineering services,

physical centingency, and

-

o
= 1
gt et

price contingency.

Among the costs mentioned above, all Lhe costs excepl the cosis
for land acquisition and price contingency are counted as the economic

cost. In addition, the folloving costs are also counted as the cconomic
cost.

i) The construction cost for the on-farm developrent works
vhich vill be construcled by farcers themselves. This cost
is estimated to be Rp.l,888x106 using the opportunity cost

~ for labor, 300Rp./day/labover.

ii) The cost for jungle clearing vhich will be done by the
transnigrants who will seltle before the start of project
construclion works. The cost is estimated to be Rp.l,800x106

applying the opportuniiy cost for labor of 300 Rp./day/laborer.

The total economic cosl and its annual disburserent thus estimated

are as shown in Table XI-1 and Xi-2.

2.3.2 Annual Qperalion and Maintenance Cosls

In addition to Lthe 0 & M cosils estimaled in ANNEX-X, the 0 & M of
Rp.26x106 to be required in the clevated tands {(1,300ha) in the
Belitang proper arca, which will be benefited by the Komering-1 project

facilities, are also taken into accounl in 1he evaluation. The annual
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inerease of the 0 & M costs during the build-up peried of the project
is shown in Table XI-4,

2.3.3 Replacement Cosls

The replacement costs eslimated in ANNEX-X will be required at

the interval of the econmomic useéful life of each facility.

2.4 Projecl Benefit

The direct project bernefit is evaluated as the difference of net

income from crops in fulure betwveen without project and wilh project.

The benefit will come out immediately after Lhe implexzeniation of
land reclazation, even before the complefion of the total construction
works. The benefit is expected to take linear increase and attain its
raximumn level of Rp. 3),391x106 (US$53.4x10%) at full developzent stlage,
which includes the benefit derived from the elevaled lands of 1,300ha

in the Belitang proper area.

The aoticipated annual incremental benefit of the projecl are

estirated in terms of economic value as shown in Table XI1-3.

2.5 Internal Rate of Return {IRR)

Using the costs and benefil esticaled in the above, the cost and
benefFil sireams are firslly prepared as shown in Table X1-4, then the
IRR is calculated by electronic computer. The calculated IRR is around

16.2% and indicales the economie soundness of the project.

2.6 Sensitivity Analysis

In order to evaluale further the soundness of the project to the
possible changes of economic conditions in future, the semsitivily
analysis is made for the following critical coenditions in lerms of

internal rate of retlurn.

i) cost increase due lo unforeseen.geological and topographical

conditions and increase of material costs.
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ii) Decrease of forecasted markel price of paddy

iii) Lower production than Lhe expected.

For the above posSible changes of economic conditions, the
following éight cases are examined.

1 il 111 iv \ VI VII  VIII
Cost 0 0 1102 +110F +10F 1208 2G4 +20%
Benefit -10% -20% 0 -104 -20% 0 ~10% -20%

The cale¢untated result of IRR for each case is shown in Table XI-5.
Prom ihese resulls, it can be said that the project would be still

sound even in the worst case, i.e. 20% increase of cost and 205
decrease of benefil.
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3. VFINANCIAL EVALUATION
3.1 General

The financial feasibility of lhe.project is evaluated from the
viewpoinl of farcer's economy. In this connection, ithe assesstcent on
the amocunt of water charge to be collected from the vater users is
rade on preliminary basis. The study on the capability of capital
cost repayment is also rade on the project level by preparing the cash
flow table. '

3.2 Pinancial Ceost

Based on the currént rmarket prices and costs as of the end of 1980,

the financial cost of the project is eslimated to be US$321,249x103
equivalent comprising Rp. 76,179x10% (U5$121,387x10} equivalent) for
“the local currency and 033199,362x10} for the foreign currency as

shown in ANNEX-X (Table X-1). In this estimaie, the physical contingency of
107, and the price conlingency of 8% per annum for the local currency

and 3% per annum for the Fforeign currency are considered to the direct

cost. Table X-3 in ANNEX-X shows the annual disbursement schedule of the

said firnancial cost.

3.3 Capacity to Pay

FPor evaluating the project feasibilily from the financial aspect
of farcers, typical farm budget analyses are made under both thé fulure wiih

project and the fulure wilhout project conditions as shown in ANNEX VI.

The capacity to pay expected under the fulure with project
conditlion would be Rp.214,500 (US$343.2} in 1.0ha area, Rp.362,700
(US$580.3) in 1.5ha area and Rp.231,800 (US$370.9) in the Pisang area

per annua respectively.
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3.4 Waler Charge

When tho prbjecl facilities are completed and vater is released
to ihe farmers, bul if the water charge is nol be collected, all the
costs of the project will have to be born by the Governrent, and such
expenditure will become a heavy burden te the Governzent., I{ is
generally unders{ood that the vater charge is imposed te the water
users, and Lhe valer charges thus collecled is spent for the payrent
of O & M expenditures incurred to the project and for the repayrent
of the capital cosl of the projecl. In Indenesia, however, the
farmers traditionally do not yay any waler charge directly, but

contribute indirectly by paying the IFEDA tax.

The recent Governmeni's decree and égreements rade with the
internalional lending iostitutions provide the conditions that the
Governzent shall collect the vater charges from the vater users and
recover the entire 0 & M cosl, and that the rate of water charge shall
be revieved and possibly increased to recover a portion of the capital

cost of the project.

‘As seen in Table XI-6, the annual 0 & M cost required for the
project is estizaled al US$1,152x10° vhich is equivalent to about US$31.4/ha.
This corresponds to about 9.1% of the capacily lo pay in 1.0ha area,
8.3%Z in 1.5ba area and 12.7% in the Pisang area. On the other haund,
the annual scale of amount for the repayrent of (he capifal cost is
eslinated al aboul US$9,927xlO3 for the foreign currency portion and
US$5,982x103 equivalent for the local currency porlion, vhich are
equivalent US$270/ha and US§t163/ha respectively. These repayments
vould not bé covered obviously wilh the capacity te pay from the

viewpoint of the farzer's gconony.

The water charge to be collecled from the waler users would have
e be within & rcasonable range in the capacily to pay thal could stili
give sufficient incentive Lo the farcers. VWilh this view, the
prospectlive valer charge is reconmended to be Rp.19,700/hafannuz, i.e.
the reéqguired 0 & M cost. This prospective waler charge would be the

project revenue in the financial evaluation on the project.
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3.5 Repayment of Project Cost

- The firancial evaluation of the projecl is wade by examining the
repayrenl capability for the capital cost of the project. Por the
examination, the cash flow table using the anticipated project

revernue and fund requirement.

In the examination of repaymen! capabilily, il is assumed that

the capital required for the project implermentalion will be arranged

under the folloving conditions:

i} Por the foreign currency portion, the capifal is financed by
bilateral or inlternational organizations with an interest of
2.5% per annum for a repavment period of 3O years including

10-year grace period.

ii) Por the local currency portion, the capital is financed by

the budget allocatien of lhe Government wilh no repayment.

Based on the above conditions, the repayrent schedule for the
foreign currency portion is prepared as shown in Table Xi-6. This
table indicates thal the direct revernue from the valer charge can nol
cover the annual repayment of the fund, except for the 0 & M cost, and
the repayrment of the fund has {o be made by the subsidy of the

Governhment .
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4. S0CI0-ECONOMIC IMPACT

In addition to the direct benefits stipulated in the economic
evaluation, favourable but intangible socio-economic impacts are

expecled from the inplementalion of the project,

4.1 Foreign Exchange Saving

Under the project impleérentalion, paddy production will increase
to about 269,500 tens per annum from the present production of 51,700
tons. Out of this increased production, it is expected that the
rarketable rice vould be about 160x10° {ons after deducting the iocal
consumplion. This surplus would reduce the annial amount of imported

rice, résulling in the saving of foreign exchange acounting to around

US$60 million equivalent.

4.2 Increase of Employwment Opportunity io Local People

Employment opportunily to the local people will be increased by
the project implerentation, and a favourable impacl will be given to
the national economy. Furthermore, the exployee will ke able to gain
rore experience, technical know-how, skillfulness in the various vorking
fields. These accumulations would be applied to the future developoent

in Socuth Susalra Province.

4.3 Ioproverent of Loeal Transportation

The local transporlation will bLe improved much by the construelion
of Lhe operstion and mainlenance roads along lhe irrigation canals.
The expanded road system will not only enhance the ;conomic activity
in and around the project areca but also contribute Lo inter-regional

accessibilily and communications,

4.4 lpproverent of Environnenla) Sanilalion

The construction of lhe project works would have a possitive effect
on lhe overall e¢cology of the project area. The health and sanitary
condilions would become beller wilh drainge improvezent as well as supply

of fresh vatler through lhe irrigalion canals.
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Table XI-1 SUMMARY OF ECONOMIC COST

Unit: US810°

Item

Economic Cost

1. Headworks and Headreach 24,610

2. Sub-area-I {18,500 ha} 48,701

3. Tertiary Developmenl, Sub-area-I 11,274

4. Sub-area-I1I (18,200 ha} 69,247

5. Terliary Development, Sub-area-1II - 12,500

6. Jungle Clearing 1,800

7. On-farm Developzent 1,388

Sub-total {iten )} 1o 6) 170,059

3. 0 & M Equipzent 4,888

9. Administration Expenses 2,534

10. Enéineering Services 16,072
11. Physical Contingency 17,005
- TOTAL (item 1 teo 11} 210,549
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Table XI-4 COST-BENEFIT STREAM

Year

1983
1984
$985
1986
1987
%1%
19R9
1990
19914
1992
1793
1994
199%
19%s
1997
t9ea
1999
2000
2004%
2002
2003
C 7ok
2009
2006
2007
2008
2009
2010
2011
2012
2013
2014
20615
2016
2017
2018
2019
. 2020
2021
2022
2023
2024
2025
2026
2027
2024
2029
2630
2031
2032

Year
in
Order  _Cost__
1 2627,
2 8592,
3 9629,
[ 19756,
b} 33937,
& L7889,
H LORLY,
8 308058,
9 &Ly,
‘0 0.
11 0.
12 0.
13 0,
1 0.
5 D,
té ¢,
1? 0.
18 0.
19 0.
20 0.
2% G.
22 0.
23 0.
26 0.
25 0.
26 Q.
27 Q,
28 0.
29 0.
3 o,
31 0.
32 0.
33 0.
34 0.
3s 0.
36 0.
17 0.
iz G.
39 OI
50 0.
L1 0.
L2 G.
3 0.
(1] G.
4S 0.
L ¥ 0.
47 0.
LB 0.
‘e 0.
50 0,

Economic Cost

E;pital Replacement 0&M

Cost Cost,
0' O.
0. 0.
n, 0,
0. 0.
OI o'l
0, 0.
0. 799,
0. 974,
0. 1125,
(18 1193,
0, 1193,
0, 1193,
0. 1193,
G. 1193,
0. 1193,

L8R8, 1973,
0, 1193,
o. 1193,
0, 1193,
0. 1193,
o. 1193,
0. 1193,
0, 1193,
0. 1193,
0. 1193,

%529, ¥193.
(19 V193,
G. 11923,
0. 1193,
0. 1493,

10047, 13193,
0, 1193,

[/ 1193,

0o, Y193,
L0, 1193,

1-3.2.7.08 1193,
N, 1193.
Q. 1193,
o, 1193,
0. LA EAN
h, 1193,
o, 1193,
0, 1193,
a, 193,
0, 1193,

5329, 1193,
0. 1193,
0. 1193,
Q. 1193,
0. 1193,

"Total

2627,
8592,
9629,
19756,
3xesy,
L7839,
C164LE,
3y782,
17542,
1193,
1193,
1tre3,
1193,
1193,
1193,
6081,
1193,
11935,
1193,
1193,
1193,
13193,
1193,
1193,
6522,
1193,
1‘95.
1193,
1193,
11210,
3193,
1193,
1193,
1193.
5681,
1193,
1193,
1193,
193,
11923,
1193,
1193,
1193,
3193,
6522,
1193,
1193,
1193,
“93.

Unit : US$10°

Incremental

Benefit

0.

(1%

0.
=40,
76,
1524,
16702,
268%2,
35039,
30933,
1964,
L2909,
L3275.
43431,
L3431,
43uiy,
&3%43y,
43431,
L3453y,
63431,
4363y,
43431,
t3163t.,
L1434,
C3431.
6343,
L343%,
43431,
43439,
a3e3y,
L3463,
363y,
L3434,
£3431,
43433,
43431,
L3431,
L3631,
631531,
3431,
&35y,
L143%Y,
L343,
&303Y,
L3439,
L3431,
L3431,
L1831,
4383y,
L3531,

XI1-13
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Table XI-5 SENSITIVITY ANALYSIS

internal Rale of Return (%)

Benefi{ Pecreased

Cost .
Increased 0 ~10% - -20%
0 16.2 14.7 13.2
+10% 14.9 13.5 C12.1
+20% 13.8 12.5 1.2
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ANNEX XII







ARNEX - XIT

PILOT DEMONSTRATION SCHEME

Y. GENERAL

The present farming practices in the project area are still primi-

tive and the farmers are nol familiar Lo irrigation farning of which

knovledge would become essential for Lhe proposed agricultural develop-

ment. Olher constraints observed in the project area are shortage of
gualificd field extension vorkers and insufficient facilities for seed
multiplication and ils distribution syslen. In order to atlain the
projected targel of the agriculturail development in the area, improve-
menl of the present agricultural situation is in urgent need. In this
context, it is recommended to eslablish a pilol demonstlration schere
in advance to the completion of the Kozering-1 Irrigalion Development
Project, so that the experiences camulated through the operation of

the pilot demonsiration scheme would be applied lo the projectl operation
from its slart.
2. OBJECTIVES OF THE SCHEME

The scheme will be established with the followving purposes:

(1} Tertiary developzent through construclion of the irrigation and
drainage facilities as vell as road netvork, as the model of

fulure developzent,

{2} Organization of lhe model for water managerment body in the scheme

area,

(3} Demonstration of modernized Irrigatien Farning to the farmers on

the irrigaled condition, and

(4) Field experiments on irrigation engineering ratters.

NII-)



3. SEIECTION OF SCHEME AREA

The selection of Lhe scheme area is made taking into mccount the

following matters:

{1} The scheme area should be selected in one or iwo administrative
units {village units) for the simplification of farmers’ organiza—

tion {o be established in the scheme area.

(2) TIrrigation water should be avasilable and easily be taken with

temporary facilities.

(3) So as to control ihe drainage water without constructing a largé

scale system, the area should be localed in the individusl small

drainage basin.

{4) The soils in the selecled area should represent the soils over

the Kosmering-I Preject area.

(5} Accessibility to the area should be good for smoolh transportation

and communication.

(6) Since the irrigalion and drainage networks to be constructed in
the scheme area will be integrated in the Komering-I systes, lhe
site should be selected taking into account the future canal

layout of the Komering-l system.

As the result, the Kurungan Nyava area is recommended for the
schexze as shown im Pig. XII-1. The area covers about 900 ha of land

in gross, of which around 700 ha is selected as a net scheme area.

4. THE SCHEME AREA

The selected area eéxtends over iwo villages; 400 ha in Kurungan
Nyawa and 300 ha in Tebat Jaya. A1l thé parl of area is being culti-
vated vith paddy. The northern boundary of the area is formed by the
asphalt—paveﬁ road constructed along the Belilang Irrigatlion Canal
{proper). The paved stale road linking Martapura to Palembang'also
runs across the northvest corner of the scheme area. Other than these
two trunk roads, village road nétwork, all of which are unnetlalled, are

well developed in the scheme area.

X11-2



The soils in the area are derived from licavy textured alluvium

deposited in the quaternary land forcation stage. The soils are

typical Low Humic Gley Soils and Hydromorphic Alluvial Soils being
predominant over the paddy field area in the Koriering-Y area. In the
area, there exist small drainage channels constructed by farmers and
small stream, which can be used.as drainage canals for the scheme after
modificalion. Irrigation water will be laken by a pump from the

Komering river running near the scheme area.

The average land holding per farm houschold including tenant and

cullivatlion right is estirated to be aboul 1.0 ha. Since no irrigation
facility exists at present, mosl of the area is being cultivated with

rain-fed paddy. The yield of paddy in the area is about 2.6 tons/ha
On an average.
5. PACILITIES REQUIRED POR THE SCHEME

In order to achieve the objeclives of the scheme mentioned in the
Seclion 2 hereof, the following facilities are required and the direct

conslruction cost for the facilities is eslinmated as shown in Table XI1I-1.

(1) Pump Station

— Pump equipment

Pump tygpe : Horizontal shaft double suction
volute type

Pump capacitly : 30 olfmin

Ratled head : 10w

No. of yump

(2}

2 sels

Generating system Piesel generator, 110 ps x 2 nos.

~ Discharge pipeline : 10
No. of pipeline : 1 no.
Pipe material t Steel
Internal diameter t 800

2

- Puap house : 100 m

NII-3



{2)

(3)

(4)

(5)

Irrigation canal

[eY

~ Design capacity

~ Type of canal

Drainage canal

- Unit drainage requirement

- Type of canal

.

Inspection road

Office

X154

20 ko

1 m3/sec

Trapezoidal earth canal
22k

7.5 lit/sec/ha

Trapezoidal earth canal
24 km

100 @2



Table XI1-1 (1)

POR PILOT DEMONSTRATION SCHEME

BREAKDOYN OF DIRECT CONSTRUCTION COST

Works . . Poreign Lecal

” Unit 'ty Cuarrency Currency
(uss) {(10%rp)
1. Preparatory Works 1.8, 184,500 55,600
2. Pump Station 31431,000 33,600
2.1 1Inlet channel L.S. 3,360 2,360
2.2 Pump house m2 100 - 12,000
2.3 Discharge pipeline 58,000 4,080
2.3.1 Civil works L.5. 1,500 550
2.3.2 Metal works t 20 56,500 3,530
- 2.4 Outlet struclure L.S. 1,640 460
2.5 Punp equipaent sets 2 278,000 14,700
3. irrigation Canals and Inspection 252,910 67,630
Roads
3.1 Secondary canaland sccondary 133,370 43,440
inspeclion road T

Sccondary canal (48,820)  (16,520)
3.1.1 Site clearing and siripping ha 4 2,080 600
3.1.2 Excavation o 12,000 7,430 4,130
3.1.3 Earthrill o 26,200 39,100 11,790
Sccondary imspection road (84,5350)  {26,920)
3.1.4 Site clearing and siripping ha 6 3,120 200
3.1.5 Earthfill m) 25,200 41,830 12,750
3.1.6  laterite pavement me 33,000 39,600 13,270

{to be continued)



Table XE1-1 (2)

BREAKDOWR OF DIRECT CONSTRUCTION COST

FOR PILOT DEMONSTRATION SCHEME

; . Foreign Local
[ R T X L )
Norks Unit Q7 Carrency Currency
_ {Uss) (103 Rp)
3.2 HRelated structure 119,540 24,190
3.2.1 Syphon no. 1 2,930 720
3.2.2 Turnout ROS. 4 13,600 3,440
3.2.3 Check gate nos. 2 21,000 3,780
3.2.4 Culvert nos. 6 14,400 3,600
3.2.5 Spilivay no. 1 48,800 9,300
4. Drainage Canals 102,540 50,410
4.1 Secondary drain 60,490 31,900
4.1.1} Site clearing and stripping bha 12 6,240 1,860
4.1.2 Excavalion n 87,500 54,250 30,100
4.2 Terliary drain 26,550 13,210
4.2.1 Site clearing and slripping ha 11 5,720 1,650
4.2.2 ¥xcavalion 5> 33,600 20,830 11,560
4.3 Related structure L.S. 15,500 5,300
2. Tertiary Bevelopment 245,940 50,310
5.1 Tertiary camnal and tertiary 138,260 13,180
inspéction road i -

Tertiary canal {71,800) (23,920
5.1.1 Site clearing and stripping ha 11 5,720 1,650
5.1.2 Excavation m3 9,800 6,080 3,370
5.1.3 Earthfill a? 42,000 63,000 18,900
Tertiary inspection road (63,160} (19,260)
5.1.4 Site clearing ad siripping ha 8 4,160 1,200
5.1.5 Earthfill n’ 35,700 59,300 18,060
5.2 Tertiary division box nos. 55 18,760 2,850
5.3 Quaternary systen L.S. 88,920 44,280
6. Pilot Scheme Gffice .S, - 37,000
7. Miscellaneous I..S. 112,110 33,450
TOTAL 1,239,000 368,000

X[1-6
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