Table I.3 LIST OF BRIDGE CONSTRUCTION

Name Location Bridge Type Span {m) | Width (m)
- BC-1 Citarum River, STA.3.50km Steel Girder Bridge | 30.0 x 3 8.0
BC=2 Citarum Réver, S5TA.4.40km Steel Girder Bridge | 30.0 = 3 8.0
BC-3 Citarum River, STA.15.00km | Steel Girder Bridge { 28.0 x 3 8.0
BC-4 Cisangkuy River, STA.0.05km | Steel Girder Bridge 16.0 x 2 8.0
BC-5 Cisangkuy River, STA.1.25km | Steel Girder Bridge | 16.0 x 2 8.0
BC-6 Cisangkuy River, -STA. Steel Girder Bridge | 16.0 x 2 8.0
BC-7 Cisangkuy River, STA. Steel Girder Bridge | 16.0 x 2 8.0
Table I.4 LIST OF BRIDGE STRENGTHENING
Name Location Wwork Item
BS-1 Citarum River, STA Strengthening for Two piers of
Cilampeni road bridge
BS-2 Citarom River, STA Strengthening for Two piers of
Dayeuh Kolot road bridge
- BS-3 Citarum River, STA Strengthening for One piers of
Dayeuh Kolot water pipe bridge
B5-4 Citarum River, STA Strengthening for One piers of

bayeuh Kolot railway bridge




I9ZOPTING PUY SOUXO®S AQ PalpPeIp :(TT) TT0S FITIS PUE (TT) TIoS UOUMSY
. 39bpeap dumd Aq pabpaip

T{T) TTOS IITIS PUB {T) TTOS ZOWWCD 1930N

et

SMYOM NOILIN¥ISNOD J0 NMOAMVYI¥d

§°I 3Taey

08 8 01 o ssTOY TIUMRYD FFO-30D (<€)
gz T £ T8 - 2sToY TeATY Bup3stxm {®)
JUBWRTRIISSY. $SNCE g
Z9¢ 62 EEE q01T 8L SH1 EWELOT X TeuUURY) FIO-3m) (<)
“HosL L SL9 vET {s62 lzgt CEWELCT X " T2ATY BuTasTXg (®} .
R E uct3TSTOBY puei "y
ueiarsuedNon/UCTTSTrboY PUeT III
T T usisds Suturey pootd *II
TPI0L 3
9sTz 0c1‘2 0071 650°T w “PY UOTIOPUUND/SDURUSIUTEN (P)
{etez 916’2 aLs {1) 0FET (ederd) zw uoT3ony3sund abpiag mey (o)
3ye o€, 12T 14 EUWELOT X : yood 3308 (g}
51T°1 STL/T rez 188 EWELQT X {TT) TFOS FITas
ze ZE Zt EWE.L 0T % - {F) 1708 3FI=S
vl Lp1'T TWELQT X 1795 F3T3IS (&)
8LE 8LE L6 182 EWEL0T X {TT) TTog uocwwoe)d
TEL LL ¥59 [ 2°7:] CWELDT . X {7} TTos ucuwo)d
60T ‘T Lt 0T gwe, 01 X TTOS uowmIOD (1}
. Butépaxg {a)
¥Iom Ricyexedaxy (®)
TOUUEYD. FJO-3ND g
052 0se 052 w "PY USTIDIUUDD/BOUTUSIUTEN (I}
{p) vzo1 (¥} vZOT - (o2erd) Zu UOTIONIISUCD, @bpTIL MeN
v b ¢ 1 soeTd- (uoTaes) butusyzbusias
quawssoxduy aB8p1Ig ()
0ot’e 0oT‘e 0002 08%“2 Josa’1 W UoTINe10Id AuBd (P)
0OB BT ooe‘etlt 008’811 LTt buteemay/ButzesTn yurd (9)
g6 §ES 899 L8z EUWELOT X yoo¥ 3708 (€)
¥L9 vLo [oF:4 vLe 01T gWEL 0T % {(F)  17o8 23tas (@)
ZhLz £LE 69672 69771 BSL evE EWELDT X () TToy uowwod (1)
- Buibpeag (a)
¥icMm Azcawardaxg {e)
Toaty Burasiwg 'y
NIom TTATD °I
T2i0L () {uI Y Ty aTun e
TE30L Anybuenid wnIelIty | 1€ - 0702 § 0°0Z - 0°6 06 - 070

I-18



N/

NISYS WNYLID ¥3ddh IRL 40 NY1d T0MINOD Q00T IHL NO AGALS

N¥Td INZDYN A0 SHHOVYIYM INEWIACHMIWI ¥EAI¥E qISO40dd T°I "Did

jusseacaduy TeuuryD $i0~-3ng i !

jusweacadu] aeaty Burisixy ¢ ———

I-19



Fab, 139236 Har, Apr.

Honkh
Data 10 a0 M 20 .
ry y 1., : . foan
1l 1111111 T
g a0 11 L]
3
55 :
84 ]
g
LT
e 80
e
§% 100
<0
600 §63.0
500 . : e €62.0
“ .
~ k)
T Hater golng 413 ’.l /3
_ oo into storage 378 ',,3/5 661.0
g Qutflow from stoxage
g .
2 300 - . | : Outrlow Hydrograph 60,0
E Inflow Hydrograph y“ - T
’ F‘F }\ ' |
. FANE 653.0

200 fj V \/\J\N V\’\/
- EL.658.1 Allowable Flood Levél

100 - = 1 g58.0

’ Hner Level st Dayzuh Kolot

. 'Jat&r Level at Doyeuh Kolot { n above M.S.L, )

a k. S - - §57.9
3 1 A
R Y -
i t ;i % : PR

17 % VaYi Y

r,‘ . T Y " 656.0
B :"I .

: - v- r — ——— : v §55.0

. Data 10. 20 10 © 20 : - 10 %

Honth Feb, 1386 Mar. . . Apx.

5-Year Frequency

DESIGN DISCHAREGE HYDROGRAPH AT DAYEUH KOLOT

Cibeureum

I Cimahi

_ _ . Ciunggalo .
Dayeuh Kolot Y

' Clkapunduhg._ o
Cicadas
Cikeruh

530 510 470 “4l0 T 390 310 S 280 . 260

—— Citarom
Citarum [

Sa;a {Upstreom).
DESIGN PEAK DISCHARGE DISTRIBUTION

I
Nanjung

angkuy
135

Ciwidey

Cis

| DISCHARGE HYDROGRAPH AT DAYEUH KOLOT
FIG. 1.2 | ANp PEAK DISCHARGE DISTRIBUTION

STUDY ON THE FLGBB CONTROL PLAN OF THE HPPER CITARUM BASIN

I-20 lTcEN




CROSS . SECTION

EL.640 .00

{1.50 km )

EL.540,00 .

ECTION ROAD (C-2)

(g=3" , L= 4507

 SUKABIRUS

PROPOSED CONN

[ 8c~1)

]

PROPOSED BRIDGE.

", L=90

(B=
PROPOSED CONNECTION ROAD {C-!)

}

m

 L=800

m

(B=3

SNOJWOr DNHND

NANJUNG

GaJA

TS

(3.50 km)

90.00 .

CROSS SECTION

T SRR

 PROPOSED. SPOIL BANK

20.09
Roling Proe #37

20 00

| ety

{ A=27.5ha,V=1250%10m")

+ 848,54

0 G6B0.04

A

MABOMY L

3

m ThiGk

+B4D.64

42.30

PLANE OF PROPOSED URGENT RIVER CHANNEL

{CITARUM RIVER)

(1)

IMPROVEMENT

FIG. 1.3

STUDY ON THE FLOOD CONTROL PLAM OF THE UPPER CITARUM BASIN

SCALE

o.5km

I-21

TN



NI

- NISYE WNEVLID ¥3ddh 3HL 40 NY1d T041NOJ GO0TS 3HL NO AONLS

. (MEATY WOFVIID) (Z) INIWIAONIWI
TANNYHED ¥EAIE INIDH¥AN QIS0do¥d IO ANYId

pI D4

LR T2

o [wOOE =1}
(5-5) NOILOZ108d MNvd
AR - 03s0g0ud
\. LGOS ey
T#-5) NOILOTLONd JNVE.
S S 0350208
(OO =71)
m T {€-5) NOTLOA10Ud WNVE 0350d08d
o ‘ _ Cr00e e
b _q. . o z
o {1-9}INOT 102408 MNYE
Sph, [ R G e
DERILS, [ 3R LD . g
“O“MWM 00« Ko

i
R

»,
e
s

-aw, B

8

{ ¥ (>

T

0:::%!‘ e
Lesa e

CELERRBIER

X,

¥y
¥

e e i e o e i i Bt o e o . e o P

T,
.

iy -

)

4" peEce

(W% 0S'S) NOLLOZS SSOND

nnE nO_ XCPS =A DY w.ON =y}

' NNVE 11025 03504044

1M OITIE) =A (OUPZ =)
_¥NV8 WIS (=50d0Hd

{ WO5="11

(€-2INOTL03L08d v_z¢m,, QaS0L0Ud
{ 1-d8 } IHNIMNEISBNS ONLLSIXI

amnenEng

ooers 3

&

=

e
o
N
o
M
<
=
{

= < '
w08 =1 ¢ Bed)

(2-28) 30Q1HS J250d04d

30 S¥H0M SNTNSHLONSELS 0350408d

(upt 05 "2) NOILDZS S50ED

oBrs I3

)

1-22



B

NISYS WOYYLIS ¥3ddf IHL 0 NYTd T04LN0) 00014 KL KO AORLS

(YEATY WOYVYLIID)  (£) INIWIAOCEAWI ¢+ 1Ol
TANNYHD NIAIY INISEN dISododd JO0 NYId

ooeYy 13 e ——— T e e it i —— T RRE)

...... |

i

2C'9es %
K

wis'0 29708
(wy 0 QI NOILO3S mmomu.
{ E0m~ =7 .__.
(G1=9)NOILI3L0Hd YNvE
ﬂEoQ. =7} oumomoma ( ,081=1)
(ZL~OINDTLO3L08d MNVE. 8-9)
_ ~9INDIL03108d HNvE
0380c0ud T G3s0d0Nd
{0021 . . te0sE =T
ﬁ.:-avonB:m_;oma MNve | :-Bzoﬁomhoﬁ%mmwumwa
" , _ ,
vl 03s0acud / 4 IRYSYUAS) | {081 =T
. 0 (9-9)NOI103108d JINve
5 R _ oL

Q350u0ud

/ ANBWED

A6-9INOTLIOZLOHG  WNVE
. 0350d08d

[FER 25

' ’ . RORER T
\_x . .. R

T

(Wi G°§1') NOILDTS SSOND

1-23




P :

NISYS WRYVLID ¥3ddh 3L 40 NVId :_E.z_au (0074 JHL NO AQRLS

; (¥EATE WAJIVIID) (%) INIWIACHSWI 5° 1514 _ w0
CTENNYHO -YEAIY INADYN dE504¥0d 40 ENV1d . .

D )
3VIS.
00Zre~T3 CEETEE ]
N o T L 081=T ¢ g e
+ : . {.£~3 ). GVON. NOILD3NNOD 0350408d
(W4 g'pl) NOILDES §SOMD _ € LLOSS Tt g . g .
. - ¥-37 Gvoy NOILSaNG ,
(4052 =1 < gue ) o : NOLLI3NNDD d3§0d0Ed
et tylx T 4y 8=8) TR,
(S-2V dvod NOILJINNDZD 03504054 o u? nﬂto%unwm
. T . . (€£-287 39qiu8 d3scdoad R
08211 o a4t
- (91-D)NOTLO3108d YNVE G350d08d (w9 7" w8 _

. . : . §-~2  OVOY¥ NOLLDINNQD J3S050dd
\ . .

‘. . wz ..-IIII.,

J { wOSIL=") ) S ON3Q012 / Ooﬂmhalouﬂmﬁutlln 7
- f R R e et A

{61~9)NOILO310ud, WNVE Sotletoltt el

A =
¥ . \ KRN » @ :
SRR . F.Moow 2 ; 0380404d R w0? n_/..\“..
.t“oOoOo et (i~ : . “ \ )
L SON \ B (V-8 INOIL53108g v _ 7
L% LSt U3S0d0¥d | mowe, g
20550 0 \ "
oS Lo \ - W PISES= Ay Ser Bl )
L IR i »NVE 10d8 (3504084
o.u“..',, \\\ \
4 ouuo Ly Ll
_,. 0." ;
RS EN .
] “ON @Hﬂunfm T
A = e e —
_r\/k A IR 2
: . 082 =1 B g\ \\%\\\\%\\\\\
# (€1-9)NOTLOZL0NS vE : h——
wagomﬂ .l.‘.lllll-l‘ [} Aa ;
E
(WY ¢ L1 NCILD3S S804HD

1-24




/@%

(9IATYE WA¥YIID) (c)
TANNYHD ¥3IAIY

NISYE WOYLID §3ddn THL 3 NY1d 1041N03 00014 m== za AORLS

INTHIAOUINT
INID¥N GISO40¥d 40 INVId

L1 "OI4

DNVYHVOONVH _

CECEERRE]

SO 058 A

nEnO_xm.m Atoulpav

MNNVE TI0dS d350d0ud

wyS©

v 2S

o

oU0Cy 3

uw Q°0¢)

/_, { Eo.m [ =1
TACONYEWAT

/Aow-ovonpuwpomn WRYE 0350008

£

NOILLD3S SSOHD

wPsI =

(&1~ ouzoqkuu»oan NNYE 03S0dNd

( Oo_mnl_v

_mon.,s ONING

_ooere 13

T xom_ub.uﬁéui
(W §8°Z2 ) NOILOZS SSOHD WNVE I0J8 03504054

(81 uvzouhumhomu ANYE 035040ug
(&

puo ¢ ‘Z-dg}
IMNLONELSENS SNILSIX

3 40 : &
HLONISELS J350d404d J

{L1~9INOTLD3108g WVE QDSCa0ud
2n3WNILID

9avaIo x_w

.h.EOOm

="

I-25




i S

NISYS WOBYLLD 43ddh IHL 40 NYId 10UINOD 00014 3HL NO AGRIS | S —

| ; (BEATE WOEVIID) (o) INZWAAOHAWI| ..o ;g T maves
TENNVED ¥EAIN INIO¥WN QESOdo¥d 40 aNv1a| ° 1 ¥ .

[21=F=T"2a F}

(WY §6°9Z) NOILO3S $S0HD

X = ¢ e
(W 0ix682A * DYGTY)

ANVE TOdS 03S0<08d

SNOrogtd

p

%
\\__
)

O20SIEID

I-26




N -qoll.wu\.\l

NI

NISYS WRBYLID ¥3ddR 3HI 30 NY1d T0HINOD GOOT4 KL NO AQALS

(JIATE WNPVIID)

TANNYHD ¥IAIE INIDEN dISOd0ud 4C ENVTId

(L) INBRIAOUEKWI £ 114

LDODNYP
SYHONRZE

w0 )
21V¥ 0S8

[EE-TT R

! X1 T3 H

[T ¥

Q000D 3

3

(W §'82) NOILD3S 850dD

(M 01X bl «A '"DUED EY)
{ -S) ¥NVB W0as 02504084

- I'vonvy

= a =

3

(un L'0CE) NOILDIS SS0HD

U0 SBY =ADYOT=Y)

{ =§) MNYE "U0dS 03804084

HONVRVONVY

(ﬁﬁyﬂﬂ

CIAVHYONYY . % i

/1

1-27



PROPOSED PROFILE OF CITARUM RIVER FOR

URGENT. PLAN

FIG.I.10

STUDY ON THE FLOOD CONTROL PLAN OF THE UPPER CITARUM BASIN
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2.1

' SUPPORTING REPORT J

CONSTRUCTION PLAN AND COST ESTIMATE
FOR URGENT FLOOD CONTROL PLAN

General

The c_onstructidn works for urgent flood control plan consist mainly of

 river dredging including cut-off channels, bank protection by gabion,

construction of new bridge and strengthening the sub-structures of

-exisﬁng -‘b'ridg‘e. Reaches to be improved are the Citarum River of
312 km long between Curug Jompong and Sapan, and its iributary
Cisangkuy River of 7.4km long.

In this Report, the construction plan, cost estimate and implementation

schedule for the proposed urgent flood control plan are described.

Construction - Plan
Basic Condition of Construction Plan
(1) Workable Days and Working Hours

Execution of earth rwork, which is a major component of work in
the proposed urgent plan, is affected by rainfall. - Workable days
within a; year are assumed based on the rainfall records during the
past five (5) years, 1931 to 1985, at four rainfall stations (Cimahi,
_Cihan-lpelas. Cisondari .'and Arjasari’) in the Study Area. As shown in
Tablé J.1, total ‘workable days in a year is assumed to be 235 days
~ which is _alrﬁost the same as the average number of no rainfall days

in a year during the past five (5) years.

Daily working hours and operation hours of construction
-equipment are assumed to be cight (8) and five (5) hours, in net

respectively.



{(2) Existing Availabie Equipment

(3)

According to the data. collected from -agency concerned, existing

available main equipment in Baﬁdung. arca are lisied in Table J.2.
Topographical and Geological Conditions

Topographiéal and geologlcal conditions along the impfovement
stretch are descnbed in- Supportmg chort A and L. In this section, -
soil classification for the preparallon of the constructlon pian and

cost estimate are descnbad

Accordmg to the geoioglcal survcy, geologlcal ‘strata along Cltamm
River (main) and Cisangkwy River are class:ﬁcd into nine (9) and
four (4) strata rcspcctwciy, as shown in Table A.3 and Flg AS 1o
Fig." AS of Suppomng chort A,

For the preparation of ‘construction plan and cost estimate, soil
classification is to be simplified based mainly on ‘the resulis of the
standard penctration test. The simplified soil classification are’ as

follows.

Simplified Soil Classification -

Classification of

Stratum ‘Symbol | | N_otq
Common Soil A N<10
Stiff Soil B 10<N<350
Soft Rock C N>50
Hard Rock . ) ‘D I'htrusivc Rock

Geological profiles based on the 'simplificd soil classification are

shown in Fig. J.1 and Fig. J.2.



2.2

(4) Exccution System and Construction Method

A complete contracting system is adopted as the execution system
for the urgent project.

Preparatory Works

1)

(2)

(3)

(4

Transportation Road and Access Road

At the present time, there are t,wo.a'sphaltnpaved roads run from
Bandung to the project area. - One links Bandung with Daycuh Kolot,
and the_ other Bandung with Cilampeni. These are useful as main
trunk roads for the project site. -Braﬁching from the main roads,
access roads for ecach river arc also ava.ilablc. It is required,
however, that some existing roads be partially improved and some

new access roads to be comstructed to facilitate in transportation.

Office and Quarters

The project office to be provided for designing and supervision of

‘construction works, along with quarters for project personnel in

the vicinity of the project office. Also temporary site offices are

required at several places for supervision of execution works.

.Communication facilities, ‘exclusively for the project, should be

provided during the period of project implementation.
Topographic and Geological Survey

It is required to carry out the topographic and geological survey

before the -commencement of the construction works.
Other Works .

Clea_ring' and grubbing works should be executed at. the site of river

dredging and some other temporary works also will be required.



2.3

Construction TPlan

(D

(2)

(3)

(4)

Division -of Construction Section for Citarum River

The improvement stretches of the Citarum River (main) of 31.2 km
long was divided into 'the-followin'g three  (3) construction’ sections

for the study on construction. plan.

- First section : STA. 0 km STA. 9.0 km, L= 9.0 km
. ‘Second scction : STA. - 9 km - STA. 200 km, L= 11.0 km
. Third ‘section : STA. 20.0 km STA. 312 km, 1= 11.2 km

Required ~ Construction Works

Requircd construction ~ works for the urgent flood control plan are

described in the Supporting Report 1.

Land Acquisition and Compensation

Land acquisition and house resettlement compensation are

required prior to the execution of the construction works, and are
to be carried out by DPUP, West Jdava Province. The required total

quantity is givem in Supporting Repori I
Construction Plan

The construction method in combination with m_cchanical and

manual powers is applied ‘to the ‘construction work mentioned

"above. Construction method for major works is described below and

the  percentages of mechanical and manual powers for such works

are given in Table J.3.

1) Dredging of Existing River - Channel

Dredging of existing river channels are planned to be carried

out by pump- dredger with a capacity of 250 “m3/hr and of an

engine capacity of D600 P.S. Materials dredged are to be used for

reclamation of low-lying area near the river course or to spoil-



2)

bank area. ‘The existing river courses that remain after the
construction of cut-off channels arc also potential areas of

spoil-bank,
Dredging of Cut-off Channel
The Citarum River (main) and Cisangkuy River are planned to

be provided with, respectively, eight (8) and threec (3) cut-off

channels to shorten the river course.

‘Among these cut-off channels, the three (3) cut-off channels at

downstream siretches of the Citarum River from Dayeuh Kolot
are planned to be dredged by using back-hoe (0.6 m3, 1.2 m3
with Ripper) and bulldozer (32 ton -with Ripper) because of

“their geological conditions having stiff soil and soft rocks.

Dredging works for other cut-off channels ‘are planned to be

- carfied out by the pump dredger because of their common soil

‘condition.

It is confirmed that dredged materials can be -used for

“reclamation of low-lying areas near the river course,

3y

M

Loading and Transportation of Dredged Maierials

.Loading and _transportati_on of materials dredged by bulldozer

are planned to be carried out by combination of backhoe and

dump truck  to- low-lying area of reclamation and spoil bank.
Bank Protection

A -bank protection of 6.1 km by gabion is planned for erosion
control at meanders. ‘The bank protection measures are planned
to be implemented by manual labor. Working in the low-water

channel "arcas require coffer-dains using sand bags.



5) Bridge Improvement _

Bridge improvement works consist of constructing new bridges
at seven (7) places and strengthening the sub-structure of

c'xisting bridges at four (4) places.

The construction of new bridge is divided into two (2) items of

sub-structure and super-structure.

The construction of “sub-structure consisting of coffering, pile
driving . for foundation to be used fo; four (4_)' bri@g‘és of the
Cisangkuy River, along with cﬁncrété works.' _The piles are of
reinforced - concrete ‘type: and to be driven by diesel pile dfivers :
The three (3) bridges of the Cllarum River (mam) are to be
provided with sprcad foundat:on because of - their * stiff soil or -

soft rock condition.

The sicel plate girder for super-structure is to be fabricated in
the factory. This steel plate girder has to. be ordered for

fabrication ahead of the commencement of execution works.

The strengthening of  foundation of -existing bridge pier is
planned to be carricd out by replaciilg the river bed materials

around foundation by gabion.
Construction . Schedule

The urgent flood control project will be. completed within five (5) years
after the signing of Joan agreement accmdmg to . the followmg staged

construction plan,

(1) Loan agrcément will be contracted until the “end of September 1989.

Then, it takes almost six (6) months for selection of consultants.

(2) Detailcd design. will be commenced in: Apr;l 1990 and completcd by
September 1991 within a period of 18 months ' :



(3) 'In March 1991, tendering procedure will be commenced, and will
- be completed by September 1992 within a period of seven (7)
months. '

(4) Main civil work will ‘be commenced in October 1992 and be
completed by September 1995 within construction period of 3 years.

(5) Land ~acquisition will be commenced at least oneg year pnor to the

1mplcmentatmn of civil works.

-Summary of thc proposcd sequence of the river improvement works are

as follows:

(I) Construcnon works of Citarum River {main) is divided into three

sections. Constmctlon schedule of each section will be as follows;

Construction

Construction  River Length

‘Section y (km) Commencement Completion _(ie;:gg)
First 90 Oct. 1992 Sep. 1994 24
Second - 11.0° - Aug. 1993 - Oct. 1994 15
Third . 112 - Nov. 1994 Sep. 1995 11

Preparatory . works on flood forecasting and warning system will be

included in the Third Section.
(2) Construction works on Cisangkuy River improvements will be
 commenced in October 1992 and be completed by July 1993 within a

period of 10 ‘months.

Proposed construction schedule is shown in Fig. J.3.



3.1

Cost EStiniate

Cost estimate is carried out for the assessment of economic and financial
viability, and for the preparation of a fun(_i. aIIo¢;ition s_chcd'ulc by the
Government.  The costs are estimated _baécd_ on the - current pfice's of
construction materials, equipment, and labour rate prevailing in

Bandung.
Basis of Coist Estimates

The estimation of the construction cost, consisting of
- direct cost: (1) civil work cost
{(2) flood warning system cost _
_ indirect cost: (3) land acquisition and house resettlement
compensation cost |
(4) administration - cost
_ _ (5) engincering servi(':c_a' cost
- contingency: (6)_'physical contingency
(7) price ‘escalation

‘was made based on the following consideration;

(1) The estimates are made on the assumption that all const_ruction
works will be contracted to general contractors through

international tendering.

(2) All base costs are exprcsécd under the economic conditions that

prevailed in November, 1987.
(3) The exchange rate of currencies are c_{jnsidercd 'a:s fol'l'ow_s:' '
US$1.00 = Rp. 1,655 = ¥135

(4) The cost is classified into foreign currency and local currency

portions, based on the following:

The foreign cufrency portions include the costs of:

- Imported equipment, materials, and supplies,-



(5)

6)

' flood warning system, and land acquisition and house rescttlement

(D

- Domestic materials for which the country is a net importer,
- Wages of expatriate personnel, and
- Ovecrhead and profit of foreign firms.

‘The local currency portions contain the costs of!

- Domestic materials and supplies for which the country is a net

exporter,

- Wages of local personnel,

- Land acquisition ‘and house resettiement compensation,

< Overhead and profit of local firms, and

- Taxes.

Civil works consist of preparatory works of construction, main
civil works and other miscellaneous works. The cost of main civil
works is estimated by ni’uitiplying “the quantitjr of work by unit
cost. The cos._i' for prcpératory works is assumed to be 8% of the total

cost of main civil works. The ‘cost of miscellancous  works is

assumed to be 5% of the total cost' of both the preparatory and main

civil works.

Administration cost is assumed at 5% of the total cost of civil works,

compensation.

Engincering service cost is assumed at 11% of the total cost of civil

works, flood warning system, and land aquisition and house

resettlement compensation.

(8)

(9)

A physical contingency allowance which is an amount added to a
“risk-free" base cost is established at 10% of the total construction

Ccosts.

Annual price escalation is considered to be 3% for foreign

currency (F/C) and 8% for local currency (L/C).



3.2

3.2.1

3.2.2

Unit Construction Cost
Unit Price

The unit prices of labor, materials and equipmeni arc determined based -

on the data collected from DPUP, West Java Province and, other agencies

conceirned. The unit prices of the construction -materials are divided
into two (2) componenis of foreign and local currencies. -based on the
currcnt data applied to “similar pr_ojcdts in Indonesia.. The. unit prices of

labor and construction materials are shown in Table J.4.

Operation cost of the construétion equipment are estimated based on the
cost of fuel, maintenance and repair'depréc_iation, -and cost for labour

and supervision. For estimating the depreciation, repair and

maintenance costs of ‘major construclion equipment, two. (2) estimation.

methods are applied. One is straight mecthod _whicl_i is applied to the
special construction equipment importéd for this project.  The other one
is the declining balancc method which is applied to the equipment used

commonly in Indonesia.

The hourly operatioﬁ costs estimated using both the straight and
declining balance methods are 'givén in Table J..6 ‘and 'Téble 1.7
respectively. Tabfc J.5 provides the estimated bpcr'ation cost per day of
the construction equipment. Rental cost of the-_ equipmént and its factor

in Indonesia are given in Table 1.8 to Table J.10.

The costs of land acquisition and house 'rescttleﬁ;ent_compens'ati_on are
respectively 5,000 Rp./m2 and 5.0 million Rp./house as provided by the
DPUP, West Java Province. '

Unit Construction Cost

The unit consiruction cost is estimated by applying the unit prices of

labor, construction materials and eq'uip'm-eﬁt, and based ‘on_ the: afore-

- mentioned construction plan.



3.3

In cstimating the unit construction cost, contract prices including site

expenses,  contractor's .overhead and profit including tax arc assumed as

follows:
(1) - Site expenses 1 20% of direct construction cost
(2) Contractor's overhead, : '20% of dircct construction: cost

profit and tax and site expenses

The: estimated unit comstruction costs are given in Table J.11 and

“Table 1.12. .

‘Estimated Project Cost

The total project cost, consisting of direct cost, indirect cost, and
physical contingency, amounts to Rp. 81,465.2 million at November 1987

prices as given below (Rp. 101,742.3 million, including price escalation).

Cost Ttem L/C F/C  Equiv.Total
- (106 Rp) (103 US$) (105 Rp)

A. Dircct Cost 03813 28,7842  57,019.2
(1) Civil Work (9,128.9) (28,172.2) (55,754.0)
(2) Flood Warning System (252.4) (612.0)  (1,265.2)

B. Indirect Cost 10,970.7 3,667.3  17,040.1
(1) Land Acquisition/Compensation (6,645.0) {-) (6,645.0)
(2) Administration (3,183.2) (-) (3,183.2)

. (3) Engineering Service - (1,142.5)  (3,667.3) {(71,211.9)

C. Physical Contingency 2035.2 32452 - 74059

Total (1) 22.387.2 35,6967 81,4652

(27.5%) (72.5%) (100%)

D.” Price Escalation 103241  6,0140  20,277.1

Total (2) 32,711.3 41,7107 101,742.3
' (32.2%)  (67.8%) (100%)




3.4

The break-down of the estimated project cost are given in Table 113 to
Table 1.20. . S

Based on the construction schedule as shown in Fig. 1.3, the annual

disbursement ‘schedule is prepared as given in ‘Table 1.21.

Operation and Maintenance Cost

"The operation and maintenance cost at full . operation stage of the

facilities, after completion of the project, is assumed to.be annually 0.5%
(285 million Rp./y‘éar) of the total comstruction cost of civil works and

warning system equipment at the November 1987 pi‘ice.



Takle J.1 RECORD OF

NO RAINFALL DAYS AT FOUR RAINFALL

STATION

(Avarage Days for Five Year, from 1981 to 1985)

Month Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. ©Oct. Nov. pec., | Total

Station
cimah; 13.4 15.0 15.8 is.q 19.4 25.4 25.2 28. S 27.4 17.0 18,6 14,41 235.6
. Cihampélas 14.8 13.6 13.4 13.6 19,8 24.0 25.0 26.4° 23.4 18.4 18.6 18,2 | 220.2
Cisondari 16.0 16.2 16.2 14.6 '23.8 25.2 25.4 28.4 23.4 22,4 20.8 19.2]| 251.6
_Arjasari' 12,0 16.9 18.0 15.3 20.3 26.5 26.7 25.3 25.3 21.0 17.5 13.7 ] 238.5
average 14.4 15.4 15.9 4.7 20.8 25.3 25.6 27.2 24.9 19.7 18,9 16.4]} 239.2

©on account of the above

record, total workable days within

a year is

asuumed tobe 235 days.

tfable J.2 AVAILABLE LEXISTING CONSTRUCTiON BEQUIPMENT
Equipment Capacity Engine Power
Bulldozer 11 Ton 100 HP
Bulldozer 15 Ton 150 HP
Bulldozer . 21 Ton 200 HP
Moteér Grader 2.8 ~3.im 100 HP
Moter Grader 3.7 m 150 HP
Excavator (Back Hoe) 1.0 w3 190 HP
‘|Excavator (Back Hoe) 0.6 m3 120 HP
Vibration Roller 1 Ton 7 HP
Vibration Roller 2.5Ton 23 HP
Vibration Roller 4 ~ 6 Ton 27 ~ 71 HP
Vibration Roller 10 Ton 120 HP
|Dump Truck 3 ~ 3.5 Ton 100 HP
Dump Truck S Ton 160 HP
Dimp Truck § Ton - 240 HP
Crane on Truck 15 Ton 230 HP
Crane on Truck 25 Ton 280 HP
Cutter Dredger 100 m3/Hour D250 p.s
Cutter Dredger 250 m3/Hour D600 p.s
Cutter Dredger 500 m3/Hour P1350 p.s




rTable J.3 PERCENTAGE OF MECHANICAL AND

MAN POWER FOR MAJOR WORKS

Percentage (%)

Composition of Equipment

{for protection of"
bridge pier)

Works _
Man Powerx | Equipment
Excavation 0 100 BD (21 t}
{(for major bed) 1 : T
Loading and 0 © 100 BH (0.6 m3)
Transpotation PT (8 t)
Dredging 0 100 . Dredger (class 250'm3f
Embankment 0 100 BD (21 t}
. Gravel Metaling 0 100 BD (21 t)
{for inspection road)
. Concrete Work 0 100 Concrete mixer (1.0 m3, 0.3 m3)
|conctete Vibrator (z 30m/m)
. Pilling Work 0 100 Diesel Pile driver
{for R.C. Pile)
. Gabion 100 0
(for bank protection)
Setting Gabion 0 100 Crawler crane 15:T

Note:

BD:Bulldozexr

DT:Dump truck

BH: BAckhoe




‘Pable J.4 UNIT

PRICES OF LABOR AND CONSTRUCSTION MATERIALS
{USS1=Rp.1,655=¥135)

November, 1987

. Basic Unit Unit Price Ratio of
Item Unit Price L.C. F.C. F.Co )
(Rp.) {Rp.} {Us3s) (%)
I.Labor Wages
1} Chief operator dredger { day (8hrs) 12,000 12,000 ——— ]
2). Operator dredger day {8hxs) 10,000 10,000 -— ¢
3) Commen dredger crew day {8hrs) 3,000 3,000 it ]
4} Common crew day (8hrs} 2,500 2,500 ——— 8
5) Fore man day {(8hrs) 5,000 5,000 —— 4]
6y skilled labor day (Bhrs) | 3,000 ~ 4,000 3,000 ~ 4,000 —— 0
7). $killed rock excavatien} day{8hrs} 10,000 © 10,000 —— 0
‘labor : ) - 0
§) Common labor day {Bhrs) 2,500 2,500 —_— 0
%) Conciete worker day {8hrs} 3,500 3,560 ——— 0
10} Carpenter day (8hrs) 3,500 3,500 —— 0
11} steel bar bender day (8hrs) ‘3,500 3, 500 —— 0
12) Mason day {8hrs) 3,500 3,500 - 0
13) Operator (Machine) day {Bhrs) 10,000 i0,000 — ¢
14) Assistant operator day {8hrs) 4,000 4,000 ———— 0
15) Electrician day {8hrs) 4,000 4,000 — ¢
18y Driver {Ax) day (Bhrs) 3,500 3, 300 e 0
17} Mechanlc {(**} .- day (8hrs} 5,000 5,000 - 0
II. Fuel and Materials
1} Gasoline Lit 385 193 0.12 56
2} Diesel oil Lit 200 100 0.06 50
-3} sand for concrete w3 11,000 517 3.58 53
4} -Sand for others: m3 6,3000 ~ 7,000 3,085 ~ 3,270 2.12 ~ 2.28 53
" 5) Cravel for concrete m3 11,000 ~ 12,000] 5,170 ~ 5,674 3.59 ~ 3.90% ' 53
6) Unscreened gravel m3 7,000 3,290 2.28 53
7) Stone for masoary “'m3 7,000 3,290 2.28 53
8} Cobble stone m3 7,000 3,290 2.28 53
- 9): Cement  {Portland) m3 92.5 32.4 0.04 65
©-10): Rainforcement bar kg 565 113 0.40 &0
11} 5teel plate (Xx%) kg 1,170 - 0.72 160
12} Shape steel (2*%) kg 1,330 —— 0.82 100
13) Steel sheet plle ({***} kg 1,710 - 1.09 100
14) H section steel kg 1,120 ——— G.69 160
15} Belt and not ] kg 850 - 0.52 100
16} Wire rope 18§ mm  (**%) kg 5, 560 - 3.42 100
17} Ziec wire 0.8 mm ([***) kg 3,060 —— 1.88 100
18} HNail : kg T50° ~ 1,600 —— .46 ~ 0.98 100
19) Wooden plate for form m3 200,000 188,000 7.38 &
20) VWooden bheam m3 175,600 164,500 6.46 6
21} Wooden log  (***#*)
~ @ 150mm m3 55,000 51,700 2.03 6
- @ 120mm m3 45,000 42,300 .66 4
22} Paint o
" -Masory paint " Gallon 6,500 ~ 27,000' 3,250 ~ 13,500 2.00 ~ 8.31 590
. —Wooden Paint kg 3,500 ~ 4,000 1,750 ~ 2,000 1.08 ~ 1.23 50
23) Bamboo net m2 1,700 1,700 e 0
" 24y Tuff ' m2 270 249 0.02 10
25) Polythylene sheet m2 1,780 - 2.89 100
“(£=0.255m) : '
26) Polythylene sheet m2 23,000 ~——— 13.9¢0 100
{t=0.71lmmn) :
© 27} Sand bag 40cm x 62 cm sheet 140 44 0.42 6
28} Fastening Wire o 1 Box 26,970 - 16.30 100
(# 10 x 700 mm - 200 pes) |

Note:

!

(*):

. (**).:

Ratio of F.C. im unit Price is Estimated based on the daka
prepared by West Jakalta Flood Control Project, April, 1983
Wages of electrician and Mechanic are adjusted based on the

data prepared by Padang Area Flcod Control Project, January 1988

(**ﬁ, *

Prices of steel plate, shape steel plle and H section steel

‘are adjusted based on the data prepared by Japanese journal

1\***):

on construction labor wages and material prices, April 1988
Price of wooden log is adjusted based on the data prepared
‘by Krueng Aceh Irrigation Project, June 1986,
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Table J.10 RENTAL COST FACTOR PER HOUR {DECLINING BALANCE METHOD) (2)

No. Item ) Usefull Life - [Maintenance &
Unit n ' "yaar | hour |Repair Rate (%)
1 {Bulldozer 5 16,000 - 80
"2 |Grader 5 19,000 20
3 [Loadér 5 10,000 a0
4 - |Excavator 5 10,000] 80 |
"5 |TPowed Scraper 6 12,000 65
6 |self propelled scraper 5 10,000 = : 90
7 J[Crawler tractor 5 10,000 LY
8 |Wheel tractor 5 10,000 a0
9. “jCrane : 5 10,000 65
10 {Pije Hammer ({(lenglap dengan mesin) 4 4,000} 90
11 |Non Vibrating Rollers ' ' :
- Self Propelled 5 10,000 65
- Towed {excl. tractor) 6 12,000 65
12 |Vibrating Rollers: :
- Self propelled s/d 2 ton 1 3. 6,000 30
~ Self propelled di atas 2 ton - T 8,000 ' 90
" |- Towed (exl. tractor) ' 4 - ' 8,000 90
13 {Tampei: _ - IR | .
~ mechanical/pheumatic 4 4,000 65
- vibrating plate tampexr 4 4,000 65
14 |Dump truck s/d 8 ton 5 10,000 90
15 |Dump truck di atas 8 s/d 20 ton - 8 16,000 90
16 |Cargo truck 5 106,000y - - 90
17 |Tank truck 5 10,000 90
18 {Trailer with tractor 10 10,000 .90
19 |Asphalt distributor 5 .} 10,000 20
20 lasphalt Sprayer 5 10,000 65
21 {Asphalt finisher 6 12,000 90
22 |Asphalt Mixing Plant 10 15,000 90
.23 [Batching Mixing Plant 15 30,000 - 90
24 IChip speader 4 -4,000 © g8
25 |So0il stabilizer 4 - - 4,000 65
26 |Soil Mixing Plant 5 10,000 65
‘27 |Stone crusher -5 10, 000|" 20
28 |Harrow 4 4,000 65
29 |Plow 4 4,000 65
30 |Chain saw 2 - 2,000] 65
31 |Compressor 5 10,000 90
32 |Concrete Mizer s/d 250 liter 2 4,000 65
.33 |Water Pump s/d 4" 2 '4,000f . 65
34 |Water Pump di- atas 4" -3 6,000 . &5
35 [Generator Set 30 KVA keatas 5 16,000} © 85
36 . {CDR 15 3¢,000) - 90
37 {Fleating Her : 10 20,000 90
38 {Tug Boat 10 20,000 - 90
39 |Fuel Barge ' 15 ] 30,000 .65
40 |House Boot ' ' 10 ' 20,000 65 -
41 {Dredge Tender 10 - 20,000] 65
42 |Fuel Boat o ’ ’ : 10 - 20,000 90
43 {Landing: Ship . 10 20,000 - 90
44 {survey Ship 15 30,000 : 90
45 iFloating Pump |10 | 20,000 .65
46 |Inspection Boat ] 4 L 8,000 65




rsble J.11  ESTIMATED UNIT CONSTRUCTION COST (CITARUM RIVER)

_ Unit Cost
Works Unit Local C. | Forein C. Eq. Total
: {Rp.) (Us33) {Rp.)
Dredging
‘I.Common Soil -
Common Soil (i) 103 m3 422 1.87 3,516.9

_ Common Soil {idy 1043 m3 768 1.73 3,631.2

II.Stiff Soil _ _

Stif£:SOil (i) 1073 m3 754 3.68 6,844.4

. Stiff Soil (ii) 10%3 m3 829 1.87 3,923.9

IIl.Soft Rock

(1) Existing River 10~3 m3 1,480 9.21 16,722.6

{2} Cut-off Channel 1073 m3 1,464 3.84 4,819.2

Bank Clearing/Gruffing m2 135} 0.17 416.4

Gabion m 340, 680 263.90} 777,434.5

New Bridge Construction m2 303, 415 550.00 1,213,665.0
Bridge Improvement _ :

" Strengthening (Gabion} ‘Place "1,468,376] - 5,583.25 10,1725,204.8
Maintenance/Connection Rd. m 7,752 6.72 18,873.6
Table J'.12. ESTIMATED UNIT CONSTRUCTION COST (CISANGKUY RIVER}

: _ Unit Cost .
Works Unit Local C. | Forein C. 'Eg. Total
-~ {Rp.) {(Uss) {Ro. )
Dredging 10°3 m3 422 1.87 ©3,516.9
New Bridge Construction ‘m2 225,552 377.51 850,331.1




able J.13  BREAKDOWN OF CONSTRUCTION COST OF URGENT PROJECT

N {1987 Price)
L/c R/ S Baquiv.

Tten .. 10"6 Rp 103 Us§ . - Total
: - 106 Rp
I Civil Work
& Exlstlng River R B : . e
{a} Preparatéry Work . 428.0 1,449.3] 2,826.5
{b} Dredging ’ . . B
(1) Common Soll (1) 1,124.6 4,983.5 9,372.4
(2) Stiff sell (1) .508.2 - 2,480.3] 4,613,141}
(3} Soft Rock 1,383.8 . 8,611.47° 15, 635.7
(¢} Bank Clearing/Grubbing 16.0 20.2} 49.4
{d} Bank Protection 2,018.2] . 1, 609.8] T4, 742.4
(e} Bridge Improvement : )
strengthening  {Gablon) 5.9 A | 4300
New Construction . . 23r.¢| - 386.6 810.8
{f) Maintemance/Cénnection Rd. ‘1.8 . 1.7 4.7
{f) Miscellaneous i 308.1 -.1,029.0 2,011.2
Sub-total - . © 6,085.7 20,594.2 40,169.2

B Cut-off Chanhel .
{a) Preparatory Work 214.8 534.0 - 1,098.4
(b} Dredging ) ) .

{1) Common Soil

Common . 5611 (1} _ : 308.5 < 1,367.0 2,570.9
Common Soll (i1} 290.3| . 653.9 1,372.5
{2} Stiff Soil _ )
Stiff Soil {i) 24.1 R & 1 SR 219.1
Stiff Soil (ii} . 924.2 2,085.1 4,375.1
{3} Soft Rock . 506.5 1,328.6 2,705.3
{¢} New Bridge Construction ) 611.7 ) 1,108.8 : 2,446.8
(d) Maintenance/Connection Rd. 16.6 14.5 : 40.6
{e} Miscellaneous 146.6 368.2 ) 756.1F-
sub-total ' 3,043.2 7,578.0 15,584.8
¢ Total 9,128.9] 28,172.2 55,754.0
11 |rioed Warning System 252.4 612.0 1,265.2

i11 |rand Acquisition/Compensation
A Land Acqguisition

{a) Existing River ' : 3,750.0 - : 3,750.0
{b) Cut-off Channel ) 1,810.0 - ) 1,810.0

B House Resettlement ) B
(a) Existing River 685.0 - 685.0
© {b) Cut-off Channel 400.0 - . 400.0
¢ Total _ © 6,645.0 - . 6,645.0
v |Total 1 16,026.3 28,784.2 63, 664.2
v |administration 3,183.2 - ©3,183.2
vI |eEngineering Services 1,142.5 3,667.3] - 7,211.9
VII {Physical Contlingency ) z2,035.2 3,245.2 . 7.405.9
VIII{Total 2 22,387.2 35,696.7 . .Bl1,465.2
1% |price Escalation ) 10,3241 6,014.0 - 20,277.1
X |szana Totai : . 32,711.3 41,710:7]  101,742.3

Note: Commor soil (1) and Stiff soil {l}: dredged by pump dredger
common soll {ii} and Stiff soil (ii}: dredged by backhoe and bulldozer -
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Table J.21

2. Unit of F/C is %1¢~3 US§

‘FfC : Forelgn Currency

E/T :

Equivalent Total

ANNUAT, DISBURSEMENT SCHEDULE
{1987 price)
o ' Total Cost
Ttem Currencyf  90/91 91/92 92/93 93/94 94/95 L/C F/C Equivalent Total
%106 Rp){(xl0~3 USS) {x10"6 Rp}
Existing L/C . 863.2 579.4
.E ‘River F/C 2,947.9] 1,965.3 1,448.6 4,913.2 9,579.9
5 ‘E/T 5,747.9] 3,832,0 )
L1 cut-off LT . '487.8 975.5 .487.7 ]
: Channegl F/C “1,076.4] z,152.7F 1,076.3 1,951.0 4,305.4 9,076.6
" . - _E/T 2,269.2} 4,538.3] 2,269.1
o ‘Existing L/C 1,467.9] 1,284.5 :
klE River " F/C 5,802. 5,077.4 - 2,752.4 10,880.1 20,758.9
o | o - E/T 11,071.4] - 9,687.5
g Y[ cut-off, L/C 380.4] - 332.8 .
w0 * Channel F/C 843.2 737.8 713.2 1,581.9] 3,329.7
| om E/T 1,775.8] 1,553.9 :
:g ,ﬁ_ E Existing LIC 664.5 797.4
MR R River LF/C 1,674.6f 2,009.5 1,461.9 3,684.1 7,559.2
" N . ‘EB/T 3,436.0f 4,123.2{ - .
B o | Cut-off LL/C "154.7 185.7H
O & Channel F/C 691.2 829.3 340.4 1,520.5 2,856,7
C o . . E/T . 1,299.50 1,558.2 :
. LT 1,357.0] 3,403.2]  2,924.2 983.1 :
Sub-total L FlC 4,024.3| 10,763.9; 9,257.3] 2,838.8 8,667.5 26,884.3 53,161.0[
‘EfT 8,9017.1] 21,217.5 18,245.08- 5,681.4]
o TLiCT 292.5 168.9 i
Clsangkuy River F/C 785.9 502.0 461.4 1,287.9 2,593.0
: _E/T 1,593.3 999.7
: L/C 1,649.5) 3,572.1] 2,924.2 283.1 .
Sub—Total ‘FlC 4,810.2] 11,265.9f 9,257.3] 2,838.8 9,128.9 28,172.2 55,754.0
L E/T 9,610.4} 22,237.2) 18,245.0! 5, 681.4 i .
- L/c . 252.4
Warning Syskem F/C 612.0 252.4 612.0 1,265.2
: E/T : : 1,265.2 :
R LfC 1,649.5f 3,572.1 2,924.20 1,235.5
Syub-Total F/C 4,810.2{ 11,265.9} 9,257.3] 3,450.8 9,381.3 28,784.2 57,019.72
. - BT 1 9,610,4) 22,217.2] 18,245.08 6,946.6 :
Land Acquisition - L/C 1,107.9] 2,215.0] 2,215.0f 1,108.0 -
. T & 7L B - T e - 6,645.0 - 6,645.0
House Compensation ‘B/T 1,107.0] 2,215.0] 2,215.0] 1,108.0 - .
L/c 707.4 707.4 707.4 707.4 353.6 )
‘Administration T/C - - - - - 3,183.2 - 3,183.2
: : E/T 707.4]  707.4 707.4 107.4 353.6
] Detailed LAC "688.,3 5.4
- Desigr F/C 1,131.9 125.9] 763.7 1,257.8 2,845.3
o EfT 2,561.0 284.3 :
_-3 8- - Construction - LiC 63.1 126.3] 126.3 - 63,1
g “Sypervision F/C 402.0 803.0f  803.0 401.5 378.8 2,409.5 4,366.6
i - BT 727.9] '1,455.5] 1,455.4 727.8
2o TLiC 686.3 138.95 126.3]  126.3]  83.1 :
el Sub-Total F/C 1,131,9 527.9 ‘803.0  803.9 401.5 1,142.5 3,667.3 7,211.9
E/T 2,561.0] 1,012.2} 1,455.5] 1,455.4 727.8 -
. - L/C 250.3 411.0f-  662.1 486 .6) 165.2
pPhysiczl Contingency F/C 113.2 533.8] 1,206.9] 1,006.0 385.3 2,035.2 3,245.2 7,405.9
o BE/T - 437.5] 1,354.5F 2 659.5f 2,151.8 802.8
S L/C 2,753.0] 5,181.4) 7,282.9f 5,352.5] 1,817.4 _
Total (1) F/c { '1,245.1) 5,871.9] 13,275.8] 11,066.3| 4,237.6| ~ 22,387.2 35,696.7 81,465.2
E/T 4,812.9] 14,899, 5] 29,254.6) 23,667.4] . 8,830.8
] L/C . 71570 1.,887.9] 3,417.9] 3,141.4] - 1,181.9}
Price Contingency F/C “115.6] 0 737.0 2,114.8] 2,148.1 898.5] 10,324.1 6, 014.0 20,277.1
_E/T - 906,2) 3,087.7 6,917.9] 6,696.5] - 2, 668.9,
“LiC 3,466.0] 7,009.3] 10,700.8; #,493,9f 2,999.3
© Total {2) F/C 1,360.7} 6,608.9) 15,390.6] 13,214.4] 5,136.3] 32,711.3 41,710.7 101,742.3
S BT 5.719.1] 17,987.2} 36,172.4f 30,363.90 11,499.7
Note : 1. Unit of L/C and equivalent total is x1076 Rp L/C { Local Currency

L N ]
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Econo_mic .Evaluation Methodology

An evaluation ‘analysis is carricd out to ascertain thc economic: viability
of aliernative development schemes proposed by this study and to make
priority - ranking for these schemes from the economic point of view.
The economic viability is cvaluated by factors of investment efficiency
.such.as Net Present Value (NPV), Benefit-Cost ratio (B/C) and Economic
Internal Rate of Return (EIRR).

To estimate economic cost and benefit, which are basic figures for
calculation of evaluation' factors, the cconomic ‘price is assumed as

follows:

(1) Foreign exchange rate is set at US$1.00 = Rp. 1,655, based on the

medium exchange rate of the Bank Inddncsia in November 1987.

(2) Economic price of unskilled labor is estimated to be 60% of the
actual market wage with reference to the studies of similar

projecis.

(3) Transfé_r payments such as tax and duty are assumed as follows: the
goods and services procured locally would include a transfer
_ paymé’nt of 10% of their prices while those imported from abroad

would not- include any transfer payments.

(43 Th.e;‘ "opportuhity cost of capilal. is assumed to be 10% for the

standard analysis case; and

(5) Tﬁe economic life of the project is considered as 350 years afler

completion of the project.

Economic cost for construction works is estimated by altering the

aforesaid cconomic price to the financial cost estimated on the basis of



the proposed allernative 'physical design.”  Economic cost of annual
operation and mainiénance are estimated to be 0.5% of the civil works of

the proposed scheme.

Economic benefit is accrues from two phases: (1) economic effects of
reduction in damage caused by inundation and (2) derivative " economic
effect owing to this implementation -of - flood cbntro_l project, The
cconomic benefit is given by a following_':formula on ‘the basis 'of.

tangible - economic benefit, which is conccptualrly- illusirated -as shown

below:
Item Without  With
Project Project
Damage caused by inundation Do B
Derivative effect owing to Advantage - B
the project implementation Disadvantage . - _ o

B =B+ By = (Do - D) + Ep - En)

where:

B : Economic benefit oWing:to the project

B, : Reduction of flood damage

Bp : Net benefi_t owing to the project implcmentation

Dy : Flood damage at the. present co'nditioﬁ

D; : Flood damage rem’aining. even after the 'implerricntation of.
the proposed project

Ep : Advantageous effects derived from the project
implementation _ : :

En :7 Disadvantégeous cffects derived from the prdject

implementation, so called negative benefit
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