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1. General

Plans for the schemes were formulated in four (4) steps,incorporating information

available at each Field and Home Work throughout First stage and Second stage. Various

alternative plans were examined during the course of the Study. Fig. F-5 illustrates the

logic and flow of plan formulation studies.

Data and information used at each study step may be summarized as below;

Stage of Study Phase I Phase II
Step of plan
formulation 1st Siep 2nd Step 3rd Step 4th Step
Report output Progress Report Progress Report Interim Repart Progress Report
No.l (March 1991} No.2 (Aug.1991) (Nov.1991) No.3(Jan.1992) and
Draft Final Report
{(May 1992)
Topographic 1:50,000(Anyer& 1:50,000 (Berocng)  1:2,000 (Krenceng)  Revised 1:2000
information Krenceng, Rawa 1:5,000 (Cidanau & 1:400 (Cross {Krenceng)
Danau) Rawa Danan) section of Krenceng)  1:400 (Profile of
1:5,000 (Cibanten) Beroeng diversion
1:2,000 (Cidanau) sife)
Geological Reconnaissance &  Recomnaissance &  Core drilling Core drilling
information core drilling core drilling Seismic Exploration
Construction Reconnaissance &  Reconnaissance Test resulis Test resulls
material test results
Hydrological Records at Kubang Modified rating Anyer&Krenceng:
information Baros & Serut curve of both Serut  estimated by Serut
slations station station
Anyer&Krenceng:  Anyer&Krenceng:
estimated by estimated by
Kubang Baros Kubang Baros
station station
Discharge Kubang Baros & Kubang Kubang Baros,
Measurement Serut Baros&Semt Serut & Beroeng
Downstream Cibanten irrigable Added Anyer Revised Anyer
information area irrigable area irrigable area and
considered added Beroeng
irrigable area and
river mainfenance
flow doring dry
season
Aliernative 5 4 15 3
schemes
considered




Identification of Dam Siifes

2
2.1 Selection of Proposcd Dam Sites
1) First selection of proposed dam sites
Various possible damsites are identified in the study area through the site
reconnaissance by the JICA Study Team. The following nine (9) damsites and two
(2) intake weir sites are identified.
. . ; Location
Scheme Identified dam site & Name of river Basin area {(upstream of
intake site (km?) esmary)
A-l Cibanten Cibanten 73.15 22 km
A4 & A-5 Up-Cidanau Cidanau 199.5 7.5 km
A2 Mid-Cidanau Cidanau 204.1 4.7 km
A-3 Down-Cidanan Cidanau 208.25 3.5km
AL Upstream of Cidanau 214.95 1.2 km
Krakatau intake
A-4-4 Up-Anyer Anyer 31.2 3.5 km
A4-3 Mid-Anyer Anyer 386 3.0 km
A4 18&A42 Down-Anyer Anyer 41.3 2.0 km
K-1,K-2 & K-3 Heightening of Krenceng dam Krenceng 13.3 4.0 km
Beroeng intake * Beroeng 12.1 15.0km
Anyer intake * Anyer 17.5 12.5 km
Note: * means proposed intake weir site.
2) Final selection of proposed dam sites

Among nine (9) damsites identified, five {3) damsites were discarded based on the

following reasons;

Anver dam sife (A-4-1, A-4-2 A-4-3 and A-4-4

There is a lot of irrigated areas and houses in the downstream anyer river basin.
Thus the Anyer storaged dam plan will bring the social problem due to the
resetilement of inhabitants in the inundation area. Thus the Anyer dam site is not

taken up.



Middle Cidanau damsite (A-2)

Both abutments above E1.50.00 m is covered by thick residual soil of more 10 m
depth and the underlying unconsolidated pumice tuff is highly weathered to more
than 15 m in thickness. Besides, unconsolidated pumice tuff also develops below
the river bed up to more 15 m depth. Serious geotechnical difficulties are
envisaged for the stability of dam foundation.

'The possible storage volume is very small comparing to the downstream Cidanan
dam site even though the sediment is removed by maintenance dredging. Therefore

the development cost would be quite high. Thus this damsite is not taken up.

Upstream Cidanau damsite (A-4 and A-3)

Based on a rough study, technically, a very large water storage of around 100
million m3 could be developed by provision of a small dam, 10 m height at the’
outlet of Rawa Danau and by raising the lake water level up to about E1.91.0 m, and
the available water supply would be about 8 m3/sec. Thus the Rawa Danau
storaged dam plan will be the most beneficial with very low water cost comparing
to other damsites. However, this scheme is not taken up as it is beyond the Scope
of Work in this Study. It is a prerequisite in the TOR that, the full supply water
Jevel of the Cidanau damsite should be settled so as not to submerge the Rawa

Danau which is a nature reserve area,

In view of the potential of development of Rawa Danau storage scheme as
mentioned above, it is suggested by DGWRD that the development of Rawa Danau
should be reconsidered after the environmental problem would be settled.

Also, the free intake located in the upstream of the river which will not submerge
Rawa Danau is planned to convey directly through the pipeline and store the water
of Cidanau river in the Anyer river or the Krenceng reservoir. From the results of
simultaneous discharge measurement carried out in first and second field works, it
was not emerged the possibility of decrease in discharge toward the downstream
due to infiltration of the flow into the tuffaceous bed rock. Therefore, the free
intake is not practical because the downstream Krakatau intake is rather suitable due
to that the pipeline will be shorier. '



2.2

1)

2)

Proposed Dam Sites
Cibanten dam site

The Cibanten dam site is selected at 150 m downstream of confluence point
between Cibanten river about 21.75 km upstream of the river mouth, at 10 km
south of Serang. The site is accessible from Serang by the all-weather motorable

road.

The dam and reservoir area are characterized by wide open valley and flat
topography. The hills with ridges at the dam axis is formed around EL.120 m. On
the dam axis, the river, about 10 m wide shows a large meander with the riverbed
at E1.75.0 m. The slopes on both banks rise at around 1/2.0 of gradient almost

immediately from the river brinks.

Both abutments are covered by residual soil of only 1 m in thickness. The
weathered welded tiff under thin residual soil is about 20 m in depth. The

difficulties in foundation treatment are not envisaged.

Annual inflow from the catchment area of 73.15 km? is estimated to be 63 x
106 m3. An area-storage curve of the reservoir is as shown in Fig, F-1.

Downstream Cidanau dam site

The dam site is selected at about 3.5 km upstream of the Cidanau river mouth, at
15 km south of Anyer. The site is accessible from Anyer by a jeep.

The dam and reservoir area are characterized by narrow valley and steep
topography. The hills with ridges at the dam axis is formed around EL.80 m. On
the dam axis, the river, about 10 m wide shows a small meander with the riverbed
at E1.20.0 m. The slopes on both banks rise at around 1/1.5 of gradient almost

immediaiely from the river brinks.

Both abutments around E1L50 m to EL60 m are covei‘e_d by residual soil of 5-10m
in thickness. The weakly welded pumice tuff under residual soil is about 10-15 m
in depth and the top of CL. class is located around EI.S0.0 m. The welded tuff
under weakly welded pumice tuff widely develops around 30-45 m dépth. The
mudstone develops 2-3 m depth with the dipping downstream, 1/20 around

ELO m. The artesian ground water is observed beneath mudstone.



3)

4)

Permeability is generally high. Treatiment including the artesian ground water will
be made by ordinal procedure of grouting.

Annual inflow from the catchment area of 208.25 km? is estimated to be 429 x
109 m3. An area-storage curve of the reservoir is as shown in Fig. F-2.

Cidanau gated weir site

The Cidanau gated weir site is selected at 200 m upstream of existing Cidanau
intake weir about 1.2 km upstream of the river mouth, at 13 km south of Anyer.
The site is accessible from Anyer by a jeep.

The dam and reservoir area are characterized by wide open valley and fiat
topography with scattered low hills. The hills with ridges at the dam axis are
formed around EL35.0 m. On the dam axis, the river, about 60 m wide flows
northeast at the riverbed of E1.O m. The slopes on both banks rise at around 1/3.5
of gradient almost immediately from the river brinks.

Both abutments are covered by residual soil of only 1-2 m in thickness. The
unconsolidated pumice tuff under thin residual soil is about 5-7 m in depth. The
welded pumice tuff under unconsolidated pumice tuff widely develops and the
permeability is low. However, the riverbed is covered by deposited silt, sand and
gravel of 15 m in maximum depth. The thick deposited material will be removed
and backfilled by the leveling concrete for dam foundation.

Annual inflow from the catchment area of 214.95 km? is estimated to be 452 x
106 m3. An area-storage curve of the reservoir is as shown in Fig. F-3.

Heightening of Krenceng dam

The Krenceng dam will be heightened at the downstream slope of the existing
Krenceng dam. The dam is located about 4 km upstream of the river mouth, at
2.5 km west of Cilegon. The site is accessible from Cilegon by the all-weather

motorable road.

The dam and reservoir area are characterized by wide open valley and flat

- topography with scattered low hills. The hills with ridges at the dam axis are

formed around EL30 m.



(5)

(6)

The downstream foundation along the existing Krenceng dam is covered by
residual soil of only 0.5 m in thickness. The weathered pumice tuff under thin
residual soil is about 4 m in depth. The weakly welded pumice tuff under
weathered pumice tuff is about 4 m in depth. The permeability is low.

Annual inflow from the catchment area of 13.3 km? is estimated to be 13.5 x
106 m3. An area-storage curve of the reservoir is as shown in Fig. F-4.

Beroeng intake weir and diverted wnnel

'The Beroeng intake weir is selected at 15 km upstream of mouth, 6 km upstream of
the existing Krenceng dam. The site is accessible from Cilegon by a jeep along
around on the ridge between Beroeng and Krenceng rivers.

The intake area is characterized by wide open valley and flat topography with
scattered low hills. The inlet portal of diverted tunnel is located just upstream of
intake weir. The tunnel passes through the gentle hill, the ground covering of
which is 20-30 m. The residual deposit is thin around the weir and tunnel site.

The weathered pumice toff is exposed.

Annnal inflow from the catchment area of 12.1 km2 is estimated to be 12.3 x
106 m3,

Anyer intake weir and diversion tunnel

The Anyer intake weir is selected at 12.5 km upstream of the river mouth, 10 km
upstream of the existing Krenceng dam. The site is accessible from Cilegon by the
all-weather motorable road along the ridge between Anyer and Krenceng basins.

The intake area is characterized by wide open valley and flat topography with
scattered low hills. The inlet portal of diverted tunnel is located just upstream of
intake weir. The tunnel passes through the gentle hill, the ground covering of which
is 10-15m. The residual deposit is thin around the weir and tunnel site. The

weathered pumice tuff is exposed.

Annual inflow from the catchment area of 17.5 km? is estimated to be 18.6 x
106 m3,



3.1

3.1.1

Comparative Study for Alternative Development Schemes
Comparative Study of Alternative Single Development Schemes

Formulation of Alternative Single Development Schemes

The following alternative schemes wete selected through the site reconnaissance as

shown in Fig. F-6. The six alternative development schemes are summarized as below;

1

2)

3

4)

5)

A-1: Cibanten dam development scheme

Construction of a storaged type dam in the Cibanten river, together with a 28 km
pipe line to convey water from the dam site to the existing Krenceng receiving

reservoir at Cilegon, and an additional water treatment plant.

A-3: Downstream Cidanau dam development scheme

Construction of a storaged type dam in the Cidanan river, together with an
additional water treatment plant. Water is conveyed from the existing Krakatau
intake weir to the existing Krenceng receiving reservoir at Cilegon through the
existing 27.2 km pipe line.

A-6; Cidanan gated weir development scheme -

Construction of a weir with high gates located at just upstrearn of existing

Krakatau intake weir, together with an additional water treatment plant. Water is

conveyed from the existing Krakatau intake weir to the existing Krenceng reservoir

at Cilegon through the existing 27.2 km pipeline.

K-1: Krenceng dam heightening scheme without diversion tunnel

Heightening of Krenceng dam, replacement of the pumping station and construction
of an additional water treatment plant. Water is conveyed from the existing
Krakatau intake weir to the heightened Krenceng reservoir through the existing
27.2 km pipe line.

K-2: Krenceng dam heightening scheme with one diversion tunnel

Heightening of Krenceng dam and construction of a diversion tunnel from Beroeng

river 1o the Krenceng basin, replacement of the pumping station at Krakatau intake



and construction of an additional water treatment plant near Krenceng., Water is
conveyed from the existing Krakatau intake weir to the heightened Krenceng

Teservoir

6) K-3: Krenceng dam heightening scheme with two diversion tunnels

Heightening of Krenceng dam along its downstream slope of and construction of
two diversion tumels from Beroeng river to Krenceng basin and Anyer river to
Krenceng basin, replacement of the pumping station near Krakatau intake and
construction of additional water treatment plant. Water is conveyed from the
existing Krakatau intake weir to the heightened Krenceng reservoir through the

existing 27.2 km pipe line.
3.1.2 Design Criteria
1) Design criteria of dam and appurtenant facilities

The following design criteria is adopted and applied to the Formulation study.

(1) Design flood discharge

a)  The spillway is designed by 120% peak discharge of 200-year flood
without reservoir retardation effect.

b)  The energy dissipator is de.signed by the peak discharge of 100-year
flood adopted as the design flood discharge withoui reservoir retardation

effect.

¢)  The diameter of diversion tunnel is designed in order to discharge the
25-year inflow flood hydrograph without overtopping the cofferdam

under construction,

The same design flood discharge 1s applied 10 both concrete and fill types at this

stage.

T
1
e



Probable Flood Peak

(unit: m3/s)
. Retum period Cibanten Downstieam Cidanau gated Heightening
(year) dam site Cidanau dam sit¢ weir site Krenceng dam site
25 814 3461 3461 128
100 1033 4441 4441) 171
1.2 x 200 1324 5351 5351) 225

Note: 1) means regulated peak cutflow at the outlet of Rawa Danau.

(2) Normal high water level and low water level

" In the spiliway with a non-gated overflow weir being adopted, the normal
high water level (NHWL..EL) corresponds to the crest elevation of a spillway

overflow weir.

The low water level (LWL.EL) corresponds to the horizontal sedimentation in
100 years

(3) Freeboard and dam crest elevation

The freeboard which provides the highest crest elevation of non-overflow
section of a main dam is adopted from the following alternative combination

of freeboard and the maximum design water surface.

Maximum design water surface Freeboard requirement
Normal high water level Hf (1) = hw +he+ha+hi
or 3 m for fill type and 2 m for concrete
type

Design flood discharge water Hf(2)=hw+ha+hi
or 2 m for fill type and 1m for concrete

type

where, hw : Wave height due to wind
he : Wave height due to earthquake
ha : Rise of water level due to unexpected accident in operating
spillway gates(0.5 m for a gated type and O for a non-gated

type)



C))

(3)

©)

(7

hi : Addition of allowance for safety according to type and
importance of dams (1 m for fill dams and O m for

concrete dams)

The crest elevation of the non-overflow section of a main dam which
corresponds to the crest elevation of the impervious core of a filt dam, is the
sum of the maximum design water level and the frecboard.

Pam foundation

The depth of the cutoff trench for fill dam is excavated down to the top of CM

class. The rock and random zones for fill dam is excavated down to the top of

CL class.

‘The foundation of concrete dam is laid on the top of CM class.

River diversion

The river diversion during the construction is divided inio two types, tunnel

type and multi-stage diversion type.

Dam

The dam type is divided into three types, rockfill type, earthfill type and

concrete gravity type.

Both upstream and downs_tream slopes for the rockfill dam and earthfill dam

are conservatively designed with 1: 3.0, respectively.

In the concrete gravity dam, the upstream is vertical and downstream is 1:0.6.

- Spillway

‘The spillway is divided into two types, gated type and non-gated type.



2)

Design criteria of water supply facilities

(1)

Quilet works

Intake

The intake tower which is of reinforced concrete is provided in the reservoir
and its foundation is laid on the top of CM class.

Shaft and tunnel

The bottom of intake tower is connected to the diversion tunnel through the
vertical shaft and horizontal tunnel. The diversion tunnel between the
upstream plug portion and downstream plug portion beneath the dam axis is
utilized as the permancnt waterway after the operation of reservoir.

Steel conduit and outlet facility

The steel conduit is installed in the tunnel between the downstream plug
portion and outlet portal. The outlet facility which consist of guard gate valve
and hollow jet valve is provided at the downstream of tunnel portal.

In the proposed Cibanten dam, the irrigation water requirement to the
downstream is regulated by the hollow jet valve and the water supply pipe line
to the existing Krenceng reservoir is branched between the guard gate valve

snd hollow jet valve.

In the proposed Cidanau dam, the storaged water in the reservoir is released
to the downstream Cidanau river by the hollow jet valve.

In the proposed Cidanau gated weir, the storaged water in the reservoir is -
directly transmitted to the existing sand trap basin by the steel conduit, about
200 m length between the upstream surface of non-overflow section at the
gated weir and the entrance of existing sand trap basin. The regulation is
made by hollow jet valve to be installed at the entrance.
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(2)

(1)

2)

(3)

(4)

Walter supply pipe line and pump station

Water transinission system from cibanten viver

The water transmission system from the Cibanten dam to the existing
Krenceng reservoir is of an embedded pipe line type because it is difficult 1o
construct the open channel in view of topographic condition. The open
channel will cause serious transportation loss and water pollution.

If the foundation condition is normal, pipes are placed on a sand bed of
30 cm in thickness in the excavated trench with a bottom width of 1.70 m.
Side slopes of the trench will vary 1:0.3 to 1:0.5 depending on the soil
condition. Soil cover of the pipe should be about 1.2 m,

Water conveyance and treatment facility from Cidanau river

In principle the incremental development due to the Project above the design
capacity of existing Krakatau water conveyance and treatment facilities is
additionally provided for the intake sand trap basin and Cidanau pump station

and the water treatment plant.

The existing water conveyance facility which consists of Cidanau pump
station and 27.2 km long pipe line having the conveyance capacity of
2 m3/sec at the maximum pumping head of 67.1 m is operated so as to

exceed the design capacity of the existing.

The additional pumps to be provided at Cidanau pump station should be
designed at the total head of 67.1 m.

In case that the development yield exceeds the existing, full water can not
conveyed upto the Krenceng reservoir by using the design head of Cidanau

pumps.

Therefore, the booster pump station should be provided at the intermediate
point, about 14.25 km from the Cidanau pump station so as to convey the
water up to the Krenceng reservoir after receiving of water conveyed from the

Cidanau pump station,
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313

(1)

(5) According to the booster pump station, the surge tank is additionally provided
at the place between the booster pump station and Krenceng receiving well.

(6) The existing Krenceng pump station is replaced by the proposed heightening
of Krenceng dam.

(7) Distribution line

The distribution line is not included at this stage.

Water Balance Study
General condition
The basic equation for the water balance study is;
ds/dt=0- I
where, ds : differential of rescwbir capacity between time interval dt,

O . Safeyield
I . inflow

The general condition for water balance study is summarized as below;

1)  The inflow at each gauging station is calculated based on five (§)-day mean
inflow based on the revised discharge rating curve. The simulation of water

balance is carried out for 10 years as below.

Data of five(5)-day mean inflow at Serut ;198010 1989
Data of five(5)-day mean inflow at Kubang Baros : 1980 to 1985

2)  The inflow into the proposed dam site and intake site for diverted tunnel is

calculated as below.
Qsite = ley y (Rsite/Rkey) * (AsildAkcy)
where;

Qsites Rsites Asite : daily mean discharge, annual rainfall and catchment
area at the project site, respectively.



Qkeys Rkeys Akey @ daily mean discharge, annual rainfall and catchment
area at the key gauge site, respectively.

Annual rainfall and catchment area of the key gauges and project sites are as

follows:
Proposed siles o Key gauge
Catchment Annual Catchment Annual
Name of site arca rainfall Name of gauge area rainfall
(kin?) (mm) (km?) (mm)
Cibanten dam 73.15 2000 Serut 73.15 2000
Cidanau downstream dam 208.25 3000 Kubang Baros 199.5 3000
Krakataw intake 214.95 3000 Kubang Baros 199.5 3000
Beroeng intake 1210 2250 Serul 73.15 2000
Anyer inlake 17.50 2500 Serut 73.15 2000
Krenceng dam 13.30 2250 Serut 73.13 2060
Cidanau gated weir 214.95 3000 Kubang Baros 199.5 3600
3)  The basin area of alternative plan is obtained by the topographic map of
1/50,000.
4) The evaporation loss on the reservoir and transportation loss of water
transmission facilities to the water treatment plant are neglected at this stage.
5) The sedimentation volume of reservoir is estimated based on the analysis
results of sediment sampling conducted during first field work at the Cidanau
and Cibanten rivers.
Cibanten river basin ;900 m3/year/km?
Cidanau river basin  : 500 m3/year/km?
Krenceng river basin : 900 m3/year/km?
6)  The river maintenance flow to the downstream reach is.considered only the

period of dry season for proposed Beroeng and Anyer intake sites because the
wet season is satisfied by the returan flow due to the irrigation water to be

released from the proposed intake weir.

The river maintenance flow is converted by the annual rainfall, catchment area

and 2-yrs probable drought at Serut gauging station.
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(2)

7

8)

River maintenance flow during dry season

Downstream Anyer : 0.12 m3/sec

Downstream Beroeng . : 007 m3/sec

The area and storage capacity curves of proposed dam sites were obtained by

the following topographic maps;

Cibanten dam site

Cidanau dam site

Krenceng dam site :

existing 1/5,000

1/5,000 by topographic mapping during first field

work

1/2,000 by topographic and hydrographic survey
during second field work

The required effective storage volume for corresponding safe yield was

obtained by maximum drought during the period of 10 years.

Specific condition

The specific condition of water balance study for each alternative is summarized as

below.

1)

Downstream conditions of proposed intake

The downstream water requirement at the proposed intake site for the

Qr=

where,

Qr

Ha

IDR :

diversion tunnel is obiained as below.

o5 x Ha x 1000

downstream water requirement {m3/day)

irrigation diversion requirement (mm/ha/day)

Total irrigable area in the Anyer basin (ha)
Downstream  Anyer : 320 ha during wet season

Bcf()eng : 120 ha during wet season



There is no data of irrigation water requirement for the paddy area in wet
season. IDR is tentatively obtained by using the basic design report for
rehabilitation of Ciunjung irrigation canal system (June 1990) and the effective
rainfall is obtained by the data of daily rainfall at Serang gauging station.

2)  Operation of diversion tunnel

The basic conditions for the-water balance study against the downstream is as

follows:
During wet season Qb2 IDR : Q=Qb-IDR
Qmax =Qt
Qb <IDR : Q=0
During dry season Qb =DRM o Q=Qb-DRM
Qmax = Qt
Qb<DRM  : Q=0
Where, Qb  : inflow at diversion site _
IDR  : irrigation diversion requirement
Q :  Maximum discharge capacity of tunnel (4.0 m3/sec)

DRM : downstream river maintenance flow

3)  Downstream condition of Cibanten dam site

The'present downstream paddy area of Cibanten dam site through the intake
weir is estimated by 1961 ha in wet season and 566 ha in dry season. The
IDR is also obtained by the report of Ciujung irrigation canal system
mentioned above and the effective rainfall is obtained by the data of daily

rainfall ar Serang gauging station.

(3)  Flow chart of computation procedure

The flow chart of compuiation proéedure is shown in Figs. F-7 to F-9 and its

schematic diagram is shown in Figs. F-10 to F-15.

3.1.4 Safe Yield for Existing Krakatau Water Supply System

The principal features of the existing Krakatan water supply system which consist
of intake weir at the Cidanau river, pump station, 27.2 km long pipe line, Krenceng



reservoir, suction pump and water treatment plant are presented but there ave no design data

for safe yield of the existing Krakatau water supply system.

1)

2)

3

3)

Basic conditions

Water conveyance capacity of a 27.2 km long pipe line  : 2.0 m3/sec

Capacity of suction pump and water treatment plant o 2.0m3/sec
Inflow at the Krenceng dam site from Krenceng own catchment area

Inflow at the Krakatau intake weir site

Revised storage volume

Based on the hydrographic survey results in the Krenceng reservoir carried out
during the 2nd Field Work and 4th Field Work, the reservoir storage should be

revised as below.

(unit; 10%m3)

Qriginal Revision
Storage {Krakatau's data) (Measurement) Balance
Effectivel) 1.45 3.155 +1.705
Gross?) 2.50 4.90 : +2.400

Notes: 1) between LWL.18.50 and NHWL.22.50
2)  between LWIL.18.50 and Max.WL.24.00

Simulation study results of safe yield

According to the water balance study by Scheme K-1, the simulation study for the
existing Krakatau water supply system is carried out by two cases so as to justify

the safe yield.

Case -1 with pump station and 27.2 km long pipe line
(Krenceng own catchment and natural flow at Krakatau intake weir

site)

Case -2 : without pump station and 27.2 km long pipe line
(Only Krenceng own catchment)

Safe yield

Case -1 : 1.97 m3¥/sec
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3.1.5

Case -2 : 0.235 m3/sec

Considering the above simulation results, it is justified that the facility capacity of
existing Krakatau water supply system, 2.0 m3/sec is well coincided with the safe
yield, 1.97 m3/sec.

The safe yield of existing Krakatau water supply system is evaluated by
1.97 m3/sec.

Safe Yield vs. Required Effective Storage and Safe Yield vs. NHWL for

Aliernative Scheme

The safe yield vs. required effective storage and safe yield vs.normal high water

level (NHWL) for alternative development schemes are summarized in Figs. F-16 to F-21.

3.1.6 Maximum Exploitable Dam Scale and Development Yield

1)

2)

Cibanten dam

From the topographical constraint where the ridge of both abutments is located at
EL120.00 m, upper limit (NHWL) of the Cibanten dam site is set at EL.115.00 m
considering the freeboard of 5 m including the overflow depth. Besides, the
geological condition is favourable and with thin top soil. Thus, the maximum
exploitable dam scale is limited at NHWL.Ei. 1 15.00 m. The development yield is
0.45 m3/sec under the condition that the design sedimentation has 6.58x106 m3
and the downstream irrigation water requirement be satisfied with an 80%

probability of exceedance the drought.

Downstream Cidanau dam

From the topographical constraint where the ridge of left abutment is located at
EL75.0 m, upper limit (NHWL) of the Cidanau dam site is set at EL70.0m
considering the freeboard of 5 m including the overflow depth. However, the
residual soil and unconsolidated pumice toff (D class) are covered up to E1L.50.0 m
and the underlying weakly welded pumice tuff, CL class devetops. The foundation
of fill dam should be laid on the top of CL class.

Thus, the maximum exploitable dam scale is limited at NHWL.EL50.00 m and the
gross storage is 7.11x106 m3 above the river bed of E1.20.0 m.
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3)

Adding the design sedimentation, no effective storage is remained. In order to
secure possible effective storage, the sediment basin is provided just upstream of

outlet of Rawa danan.

Sediment basin : 1 nos x300 wide x300 m length (Wet season)

Excavation depth 25 m
Total water depth 20 m
Effective water depth 1.0m

1 nos x100 wide x50 m length(dry s¢ason)

Excavation depth 2.0m
Total water depth 1.5 m
Effective water depth 05m

Smallest particles to be seitled 0.035 mm

Critical velocity 10 cm/sec=Vc=a(dM1/2) =51(0.035)7(1/2)
Design velocity 0.1 m/sec=Q/A=30/(1x300) '
Settled particles 60% (above 0.035 mm based on the

sediment sample in 1st field work)

Considering the above, the practical sedimentation become 4.165 x 106 m3 and the
effective storage become 2.945 x 100 m3. The development yield is
1.825 m3/sec.

Cidanau gated weir

From the topographical constraint where the ridge of both abutiments is located at
EL35.00 m, upper limit (NHWL) of the Cidanau gated dam site is set at
E1.32.00 m considering the freeboard of 3 m with flood regulation by the gate.
Besides, the geological condition is favourable but the removal of deposited

material below the river bed is needed.
However, the maximum exploitable gate height is limited to around 20 m.

Considering the above, the normal high water level is set at E1.20.0 m and the

development yield is 1.97 m3/sec,
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4) Heightening of Krenceng dam

From the topographical constraint where the ridge of both abutments is located at
E1.32.00 m, upper limit (NHWL) of the heightened Krenceng dam is set at
29.00 m considering the freeboard of 3 m with flood regulation by the gate.
Besides, the geological condition is favourable for foundation of fill dam.

Thus, the maximum exploitable dam scale is limited at NHWL.EL29.00 m. The
gross storage is 12.60 x 106 m3 above the lowest clevation of EL13.00m. The
effective storage is 11.40 x106 m3 considering the design sedimentation of 1.20 x

106 m3.
. Development yield
h
Scheme (m3 Jsec)
K-1 3.10
K2 3.15
K-3 3.20

3.1.7 Incremental Yield for Alternatives

From the above results, the incremental yield for the aiternatives is summarized as

below.
Maximum  Effcctive  Develop-  pyioine  erement. Lo Xﬁ;ﬁl{l of Surplus
Scheme cxplo:lz}bfe storage ment yield al yicld SYSIEm e ecastin fdeficit
dam height  volume  yicld _ yield 2005
{(m) (105w (cm9) {cms) {cms) {cms) {cms) (cms)
A-l 4s 1 14.9 0.45 1.97 045 242 3.67  -125
A3 352) 295 1.825 1.97 0.09 2.06 367  -161
A-6 2429 3.44 1.970 1.97 0.235 2.205 3.67 -1.465
K-1 24 1) 12.87 3.10 1.97 1.03 3.00 3.67 -0.57
K2 241 12.87 3.15 1.97 1.15 312 3.67 -0.52
K-3 24 1) 12.87 3.20 1.97 1.28 3.25 367  -047

Notes: 1) due 1o topographic constraing
2) duc to geological constraint
3) due 1o hydro-mechanical constraint



3.1.8 Preliminary Design and Principal Features for Alternative Single Development
Schemes

The general plan of proposed dam and its reservoir are shown in Figs. F-22 to F-
25. The plan, the maximum section and the upstream view of the main structures for the
proposed dam are shown in Figs. F-26 to F-29. The plan and profile of conveyance from
the proposed Cibanten dam to Krenceng receiving reservoir is shown in Fig. F-30. The
principal features for alternative single development scheme are summarized in Table F-2.

3.2  Comparative Study on Alternative Combined Development .Schcmes
3.2.1 Necessity of Comparative Study on Combined Development

As seen in the results of Chapter 3.1.7, any single development scheme cannot
satisfy the urgent water demand in the year 2005. Therefore, the comparative study on
alternative combined development scheme is required so as to increase the total system
yield in the Study Area.

3.2.2 Formulation of Alternative Combined Development Schemes

The following three alternative combined development schemes are divided into
three groups in terms of the type of development for the heightening of Krenceng dam and
formulated by nine (9) alternatives as below.

Scheine Single scheme to be combined

B-1 K-1 plus A-1
B-2 K-1 plus A-3
B3 K-1 plus A-6
C-1 K-2 plus A-1
C-2 K-2 plus A-3
C-3 K-2 plus A-6
D-1 K-3 plus A-1
D-2 K-3 plus A-3
D-3 K-3 plus A-G

3.2.3 Design Criteria

1) Dam and appurtenant facilities

The design conditions concerned are same as the alternative single development

one,



2)

3.2.4

1)

2)

3)

Water transmission facilities
(1) Krakatau pump station

The Krakatau pump station should be added by the incremental yield except
Scheme B-1, C-1 and D-1.

(2) Booster pump station
The booster pump station should be added by the development yield except
Scheme B-1, C-1 and D-1.

(3) Krenceng pump station

The Krenceng pump station should be replaced by the development yield.

(4)  Water treatment plant

The water treatment plant should be added by the incremental yield.

Water Balance Study and Incremental Yield

Water balance study

The water balance study for the combined development scheme is carried out by the

same procedures described in Chapter 3.1.3.

The flow chart of computation procedure and the schematic diagram is shown in
Figs. F-31 (1) to F-34,

Safe yield

The safe yield, required effective storage volume and normal high water level for
each scheme are summarized in Figs. F-35 to F-40.

Incremental yield

From the above results, the incremental yield for the alternatives is summarized as

below.



(unit: cms)

Schemo Dcv;ligﬁi'ncm E:; i:::l[:?g IﬂCr;iI{]:l(f]nuﬂ Tola)ll if:ﬁ[cm WE;Z%?E?& d Sudrg‘lix:;_;lor
B-1 3.55 1.97 1.58 3.55 .67 -0.12 B
B-2 3.40 1.97 1.43 3.4 3.67 -0.27
B3 3.435 1.97 1.465 3.435 3.67 -0.235
C-1 | 3.60 1.97 1.63 3.60 3.67 -0.07
C-2 3.445 1.97 1.475 3.445 3.67 -0.225
C-3 3.49 1.97 1.52 3.49 3.67 -0.18
D-1 3.65 1.97 1.68 3.65 367 -0.02
D-2 3.49 1.97 1.52 3.49 3.67 -0.18
D-3 3.54 1.97 157 3.54 3.67 -0.13

3.2.5 Principal Features of Alternative Combined Development Schemes

The principal features of alternative combined development schemes are
summarized in Table F-2.

3.3 Selection of the Scheme
3.3.1 General

Based on the Single and combined Comparative Studies mentioned in Chapter 3.1
and 3.2, the schemes to be selected as the feasibility study are determined by the economic

and socio-environmental view-points.

3.3.2 Cost Estimate

The construction cost is estimated based on the drawings for basic design and its
principal features for the alicrnatives. The construction period including the tender design
is 7 years. The breakdown of construction costs is suinmarized in Table F-3 to F-26.

3.3.3 Economic Cost
Disbursement

The construction cost 1s uniformly disbursed owing to the construction period.



O&M costs

The annual Q&M costs for the dam and appurtenant structures are 0.5% of the
direct cost. Annual O&M costs for water transmission and treaiment facilities are taken at

1% of direct cost.

Pumping costs

The pumping costs due to difference between "with Project” and "without Project”

are estimated by the principal features.

Replacement cost

The water conveyance facilities is assumed to be incurred for replacement after the

life of 25 years.

Conversion factor

The conversion factor is (1.9

Economic cost

The cost above is converied by the conversion factor.

3.3.4 FEconomic Benefit

| Combined water tariff

The combined water tariff which consists of domestic and industrial water is
estimated by 1625 Rp/m3.

Economic benefit

The economic benefit is obtained by multiplying the combined water tariff and

incremental yield as shown in Figs. F-41 to F-55.

3.3.5 Economic Evaluation

Results

The results of economic evaluation are summarized in Table F-27 and F-28.



Selection of the Schemes as Feasibility Study

The comparative study on the above fifteen (15) alternative schemes was made
through comprehensive evaluation from the economic, technical and social aspects.
Among alternative above, K-3 is the highest EIRR. Second highest is with the Scheme
K-2 third is with the Scheme K-1 and fourth is the Scheme C-3. However, K-3 is
discarded because there is more 330 ha of paddy field in the downstream of Anyer main
only except the tributary and the diversion to Krenceng reservoir might cause various social
effect to the downstream..

Finally, the following three (3) schermes are selected as the feasibility study.

(iy Scheme K-1: Heightening of Krenceng dam without diversion tunnel
(i) Scheme K-2: Heightening of Krenceng dam with Beroeng diversion tunnel

(iti) Scheme C-3: Heightening of Krenceng dam with Beroeng diversion tunnel
and Cidanau gated weir

They were agreed in the Minute of Meeting on the Inteﬁm Report between the JICA
Study Team, the Advisory Committee and the DGWRD on November 8, 1991,

4. Plan Optimization

The scales of heightening of Krenceng dam, Beroeng diversion tunnel and Cidanau
gated weir have been decided by the maximum exploitable scale due to the topographic
constraint and hydro-mechanical constraint.

Herein, the optimal development scale of each project components above was
studied by comparing the capitalized net benefit of various alternative scales based on the

net benefit maximization criteria.

4.1 Optimal Heightening Scale of Krenceng Dam

A comparative study of heightening scale of Krenceng dam was worked out on the
3 alternatives (Fig. F-56).



Description Alternative

H-1 H-2 H-3
1)  Dam crest elevation E1.32.00 El.29.00 EL.26.00
2} Normal high water level NHWL.29.00 NHWL.26.00 NHWIL.23.00
3)  Low water level level LWL.18.50 LWL.18.50 LWL.18.50
4)  Effcctive storage (108 m3) 12.81 7.90 4.05
5)  Design scdiment (108 m3) 1.20 1.20 1.20
6) Gross storage (108 m3) 14.01 2.1 5.25
7 Safe yicld (m¥scc) 3.10 2,65 2.105
8)  Incremental yiclkd (m3/scc) 1.13 0.68 0.135
8)  Annual average conveyarce from 83.72 70.34 53.53
Krakatau intake (10% m3/yr)
8)  Added pump capacity at Cidanau ihmkc 1.10 0.65 0.105
{m3/scc)
9 - Replaced purap capacity at Krenceng 3.10 . 2.65 2.105
reservoir (m3/sec) :

100 Added waler treatment plant{m?/hr) 3960 2340 378

The design for heightened dam and its spillway is carried out by fixing the

following conditions;

1)  The dam axis for the heightening of Krenceng dam is located at the
downstream toe of the existing dam so0 as to keep the slope stability of
existing one and secure the operation of ordinary grouting work after cut-off
excavation. The heightencd dam is planned by the homogeneous carthfill type
with the slope of 1:3.0 in both upstream and downstream sides.

i) Spillway is located at 60 m leftwards from the centre of existing spillway.
The spillway.is designed as a gated overflow type having a 15.5 m of net
width. Spillway gate consists of two roller gates having an overall dimension
of 7.75 m wide and 4.30 m high. |

The stilling basin is designed as the hydraulic jump type.

The work quantities for alternatives are summarized as below.,
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Altcrnative

ftom H.1 H-2 H-3

1) Dam

Excavation (m3) 25590 215032 173998

Embankment (m3) 1356001 886564 550458

Grouting (m) 39053 31812 28074
2)  Spillway

Excavation (m3) 49769 49398 48225

Concrete (m°) 17866 12268 7383
3y  Gae

Nos. 2 2 2

Dimension (BxH) 775 x 4.3 7.75x43 7.75 x4.3

The results of the economic comparison are summarized as below.

(unit: 106Rp)

Alternative
Description

H-1 H2 H-3
1) Economic cost 1 112532 78034 40195
2) Capitalized cost (C) 2 91575 63293 32410
3)  Capitalized benefit (8) 3 243637 146614 29107
4} Net benefit {(B-C) : 152062 83320 -3303
5y Benefit cost ratio (B/C) 2.66 2.32 0.90

Note: 11 Conversion factor: 0.9
2] Included O&M cost and pumping cost
Capitalized by the discount rate of 12%
3] Water tariff after treatment; 1625 Rp/m?

As shown in the table above, the alternative H-1, the maximum heightening scale
yields the highest net benefit among the 3 alternatives.

4.2 Optimal Scale of Beroeng Diversion Tunnel
(1) Basic approach

The economic diameter was obtained with the least cost criteria,taking into
consideration the construction cost of alternative diversion tunnel and the



differential pumping cost of Krakatau intake due to the water conveyance from the
Krakatau intake.

(2)  Design condition

The diversion tunnel is designed under the hydraulic condition of pressure flow.
The downstream water depth at the outlet portal is assumed to set the crown of
tunnel because the discharge capacity of downstream hydraulic cross section in the
Krenceng river is bigger than that due to prospective tunnel diameter. The upstream
water level at the inlet portal is designed to set the water depth of one (1) diameter
of the tunnel above the tunnel crown at the inlet portal so as to keep the pressure
flow condition. No slope of tunnel is provided.

2

+fe+fo)l’—=D

124.5 n2L
H= (—»————_ o

D42

where, H . loss head between inlet and outlet {m)
g : acceleration of gravity (= 9.8 m/s?)
n : roughness coefficient for concrete (= 0.014)
L : twnnel length (= 280 m)
fe : coefficient of entrance loss
fo : coefficient of exit loss (= 1.0)
v flow velocity

tunnel diameter

3) Alternatives

Four (4) alternatives are selected as below.

Altemaltive
Description
J-1 J-2 I3 J-4
1)  Tunnel diameter{m) 1.50 2.00 2.50 3.00
2)  Maximom discharge{cms) 4 11 20.5 35

The water balance study was carried out by fixing the following conditions;

i)  The water conveyance capacity of Krakatau pump station has 3.15 m3/sec
which corresponds to the safe yield of heightening of Krenceng reservoir.



i) The basic conditions for the water balance study against the downstream

Beroeng is as follow.

During wet season Qb = IDR : Q=0Qb-IDR
Qmax =Qt
Qb<IDR Q=0
During dry season . Qb= DRM : Q=0Qb-DRM
Qmax =Qt
Qb <DRM Q=0
where, Qb : inflow at Beroeng diversion site
IDR : irrigation diversion requirement
Ot : Maximum discharge capacity of tunnel

DRM : downstream river maintenance flow

(4) Results of water balance study

‘Allemative
Description
J-1 J-2 1-3 I4

1) Development yicld(cms) 3.15 3.15 315 3.15
2} Required elfective storage 12.83 12.83 12.83 12.83

(106m3)
3)  Design scdiment(106m3) 1.20 1.20 1.20 1.20
4)  Gross storage(108m?) 14.03 14.03 14.03 14.03
5y MNormal high water level (El-in) 29.00 29.00 29.00 2900
6}  Waltcr conveyance from 77.238 77.057 77.057 71.057

Krakatau imake(108m3fyr) _
Ty Water conveyance thru Beroeng 10.062 10.243 10.243 i0.243

diversion tunnel (108m3/yr)
8)  Total walcr conveyance L0 87.300 87.300 87.300 87.300

Krenceng reservoir (1 06m3/yr)

The annual equivalent of tunnel construction cost and differential pumping cost are

summarized as below.
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{unit: 105Rp)

Allcrnative:
Description
J-1 J-2 13 © 14
1) Tunnel diameter(m) 1.5 20 2.5 3.0
2 Direct cost for lunncl 422,73 599.91 803.65 1033.94
3 Annual equivalent cost 11 50.90 72.24 96.77 124.50
43 Annual pumping cost 20809 2974.5 29745 2974.5
5} Total annual cost 3031.8 3046.7 3071.3 3099.0

Note: 1] Capiwal recovery factor, CRF:0.120416
Discount rate: 12%

As shown in the table above, the alternative J-1,the minimum tunnel diameter in the

practical construction yields the lowest cost among the 4 alternatives.

4.3 Optimal Scale of Cidanau Gated Weir

A comparative study of gate height of Cidanau gated weir was worked out on the 2

alternatives (Fig. F-56).

Allernative
BPescription M-1 - M2
1)  Dam crest elevation ElL.24.20 EL21,20
2y  Normal high water level NHWL.21.20 NHWL.18.20
3} Low water level ' LWL.1.50 LWL.1.50
4)  Effective storage (105m3) 3.44 2.37
5} Design sediment (106m3) - .
6) Gross storage (109m3) 3.44 237
7 Safe yicld (cms) 1.97 175
8) Total yield (cms) 2,205 1.985
9)  Incremental yicld (cms) 0.235 0.015
i)  Spillway gate 3 nos. x 17 m wide 3 nos. x 17 m wide
' ' ' x 20 m high x 17 m high
1) Added pump capacity al Cidanau intake - .
(m3/scc)
12)  Added water treatment plant (m3/he) 738 54




The design for gated weir and its spillway is carried out by fixing the following

conditions;

i)  The dam type for both abutments is of concrete gravity one. The upstream is
vertical and downstream is 1:0.6.

ii)  The crest elevation and net width for gated weir are set at EL1.50 m and
51 m, respectively.

The work quantities for aliernatives are summarized as below,

Allcrnative

liem
M-1 M-2
1) Dam
Excavation(mn?) 21324 20067
Concreie(m3) 23519 18984
Grouting(m) 3306 3140
2)  Spillway
Excavation{m?) 24059 24059
Concrete(m?) 22011 19884
3 Gale
Nos. 2 : 2
Dimension(BxH) 17 x 20 17 x 17

The results of the economic comparison are summarized as below.



(unit: 10°Rp)

Alternative

Description

M-1 M-2
1) Economic cost !} 67484 57927
2)  Capitalized cost (C) 21 46012 39182
3)  Capitalized benefit (B) 3 50668 3234
4)  Net benefit value (B-C) 4656 -35048
5)  Benefit cost ratic (B/C) 1.10 0.08

MNote: 1] Conversion factor: 0.9
2] Included O&M cost and pumping cost
Capitalized by the discount rate of 12%
3] Water tariff after treatment: 1625 Rp/m3

As shown in the table above,the alternative M-1, the maximum gate height is more

economical than M-2.

4.4 Final Reservoir Operation and Net Safe Yield

The final reservoir operation was carried out by fixing the development scale of
each component determined in the preceding chapter so as to obtain the net safe yield for
gach scheme which means the supply yield after the evaporation loss from the reservoir.

1 Basic conditions
(i) Reservoir operation study

The reservoir operation study was carried out by the following four (4) cases;

Case 1 : Existing Krenceng dam

Case2 : Scheme K-1 (Heightening of Krenceng dam without Beroeng

diversion tunnel)

Case 3 ; Scheme K-2 (Heightening of Krenceng dam with Beroeng
diversion tunnel) '

Case 4 : Scheme C-3 (Hleightening of Krenceng dam with Beroeng
diversion tunnel and Cidanau gated weir)



Description Case 1 Casc 2 Case 3 Casc 4

1) Rescrvoir Keeneeng  Krenceny  Kiongoap Kicnceng idanan

2y NHWL 22.50 29.00 2900 29.00 21,20

3 LwL 18.50 18.00 18.00 18.00 1.50

4}  Capacity of diversion . - 4.0 4.0 -
tunnel (m3)

(it} Evaporation loss

The evaporation loss from the reservoir surface is estimated to be 70% of the
mean pan-gvaporation observed at Padarincang.
{unit:mmy/day)

Description Jan  Feb Mar Apr May Jun  Jul Aug Sep Oct Nov Dec

1)  Obscrved pan 45 37 33 34 34 31 34 44 40 41 45 4.1
rocond

2) Evaporationloss 3,15 2.59 231 238 238 2.17 238 3.08 280 287 3.15 2.87

2) Results of reservoir operation study
(1)  Met supply yield

The net supply yield for each case is summarized as below.

Net supply yield Net incremental
Case .
(m3fsec) supply yield (m3/sec)
i)  Exisling Krenceng dam 1.94 -
i)  Heightening of Krenceng dam without 3.05 1.11
diversion
iii)  Heighiening of Krenceng dam with i1t 1.17
Beroong diversion tunnel
iv}  Heightening of Krenceng dam with 3435 1.495
Beroeng diversion wnncl and Cidanau
gaicd weir

(i1) Reservoir operation study

The results of reservoir operation study were shown in Figs. F-58 to F-65
and Table F-34 (1) to F-37 (12).
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Table F-1 - Principal Features for Altiemative Single Development Schemes

Al A3 A-6 K-1 K-2 K-3
Cibanten Dam  Down- Cidanan Heightening  Heightening  Heightening of
siream Gated Weir  of Krenceng of Krenceng Krenceng Dam
Cidanau Dam withomt  Dam with with Two
Dam Diversion One Diversions
. Diversion
Reservoir
Name of river Cibanten Cidanan Cidanau Krenceng Krenceng Krenceng
Catchment area km? 73.15 208.25 214.95 13.3 13.3 13.3
Reservoir surface area km? 2.1 - 0.6 0.41 1.8 1.8 1.8
Gross capacity 108m3 21.5 7.11 3.44 14.1 14.1 14.1
Effective capacity 105m? 14.9 2.95 3.44 12.9 12.9 12.9
Development yield m’fs 0.45 1.825 1.97 3.10 3.15 3.20
High water level H.-m 115.0 50.0 21.2 29.0 29.0 29.0
Low water level EL-m 104.5 44.0 0 18.0 18.0 18.0
Annual rainfall mm/yr 2,250 3,000 3,000 2,250 2,250 2,250
Mean runoff msec 2.0 13.63 14.36 0.43 0.43 0.43
Design peak flood mifsec
25 yrs gi4 346 346 128 128 128
100 yrs 1,033 444 44 171 171 171
1.2 x 200 yrs 1,324 535 535 225 225 225
Dam and Rated Facility
Diversion Work
River diversion Tunnegl Tunnel Multi-stage  Multi-stage Multi-stage  Multi-stage
scheme scheme diversion diversion diversion diversion
Diversion tunnel, L m 410 400 - - - -
D m 5 5 - - - -
Diversion gate Nos. 1 1 - - - -
Dam Main Saddle
dam  dam
Type Rock- Rande  Rockfill Gravity Impervious Impervious  Impervious
) fill  m-fill random-fill  random-fill random-fil}
Crest elevation EL-m 120 120 55 24.2 32 32 32
Height (from river bed) m 45 34 35 24.2 16 16 i6
. Cresi length - m 340 275 255 299 2,800 2,800 2,800
Embankment/Conc.volums 103m3 947 1638 474 43 1.281 1,281 1,281
Spillway
Type Side overflow  Sidc overflow Roller gate  Roller gate  Roller gate  Roller gate
Crest elevation of weir El-m 115 50 1.5 24 24 24
Width of weir - m 150 120 61 20 20 20
Gate - - 17x20x3  8.75x5.5x2 B8.75x5.5x2  8.75x5.5x2
{wide x height x Nos.)
Qutlet Works
Intake type Veriical Veriical Horizontal - - -
Steel conduit, L m 230 285 200 - - -
: Guard valve Nos. 1 1 1 - - -
Holiow jet valve Nos. 1 1 1 - - -
Diversien Tunnel
Name of river - - - - Beroeng  Beroeng Anyer
Catchment area at weir km? - - - - 2.1 12.1  17.5
Mecan runoff m3fsec - : - - - 0.39 0.39 0.59
Maximum discharge msec - - - - 4.0 4.0 4.0
capacity i
Diverted tunnel, L, m - - - - 300 300 700
3] m - - - - 1.5 1.5 1.5
Water Transmission Facility
Transmission pipeline, L. km 28.0 Existing Existing Existing Existing Existing
: m 0.7 Existing Existing Existing Existing Bxisting
Krakatau pump station &
Pump discharge mfs - Existing Existing 1.1 1.19 1.2
Pump head m - Existing Existing 67.1 67.1 67.1
Additicnal pump kw - Existing Existing 1150 1200 1250
Booster pump station¥
Pump discharge m/s - - - 3.1 3.15 3.20
Purnp head ' m - - - 75 76 77
Pump capacity kW - - - 3550 3630 3750
Krenceng pump station &/ '
Pump discharge m3/fs 0.45 ¥ 0.06% 0205 ¥ 3.1 3.15 3.20
Pump head m 12.0 12.0 12 20 20 20
Pump capacity . kW
Connection pipeline #, L  m 160 160 160 160 160 160
Water treatment plant %/ m’/hr 1,620 220 740 3960 4140 4320

Notes: 1/ mcans regulated peak outflow at the outlet of Rawa Danau.
2/ Facility replaced due to development scheme
3/ Facility added due to development scheme



Table F-2 Principal Features for Alternative Combined Development Schemes

Water treatment
plant v

Frem Unit B-1 B-2 B-1 C-1 C-2 c-3 D-1 D-2 D-3
Scheme combined K-1 K-1 K- K-2 K-2 K-2 K-3 K-3 K-3
& A-1 & A3 & A6 & A-1 & A3 & A6 & A-l & A3 & A6
Development yield o 3.55 3.40 3.435 3.60 3.445 3.49 3.65 3.49 3.54
Reservoir and Dam Same as corresponding single development scheme
Facility
Transmission
Facility
Transmission
pipeline, L km 2890 28.0 28.0
D m 0.7 & Existing Existing (.7 Existing Existing 0.7 & Existing Existing
Existing Existing
Krakatau pump
station v
pump discharge  mkec 1.55 1.49 1.435 1.60 1.445 1.49 1.65 1.49 1.54
_ pump head m 67.1 67.1 67.1 67.1 67.1 67.1 67.1 67.1 67.1
Additional pumps kW 1,130 1,430 1,480 1,180 1,480 1,530 1,230 1,530 1,580
Booster pump
station
Pump discharge  m¥sec 3.55 3.40 3.435 3.60  3.445 3.49 3.65 3.49 3.54
Pump head m 65 82 84 66 83.5 85 67.5 85 86
Pump capacity kW 3,516 4,240 4,380 3,630 4,330 4,520 3,750 4,520 4,650
- Krenceng pump
station
pump discharge  m’se 3.55 3.40 3.435 3.60 3.445 3.45 3.65 3.49 3.54
pump head m 20 20 20 20 20 20 20 20 20
Connection m 160 160 160 160 160 160 160 160 160
pipeline, L :
mifhr 5,580 5,040 5,170 5,766 5,200 5,370 5,950 5,370 5,500

Notes: 1/ Facility added due to development scheme
2/ Facility replaced due to heightening of Krenceng dam

FT1-2



Table F-3  Cost Bstimate for Cibanten Dam:  Scheme A-1

. UNIT PRICE AMOUNE
DESCRIPTION Usdz Oy Pe Ic Pe 1c
- {¥sa} {Rp}. . (Yen) {Ro)

1. PREPARATORY WORK
(20% of 24 H4+516) 453,304,644 LH2N5,506

2. DIVERSION WORK

2k Inlct & cullet
Exe avation Comman, 3 1083 76 1851 200,678 178,503
Wearek ml 2,106 139 1,398 713,934 2944188
Rock md 7.0 952 3475 7,050,902 25.614,22%
Coccreie . 3 2,640 13,42 132,187 33,435,880 349.973.640
Rein bar f 100 592 1,460,955 529,200 1466.1005,500
(Sub-1otel) A4,10,58 525,366,056
22 Turse1=410c0, D= Sew)
Excaviion 3 10,462 L4 to5,122 91479028 1095,186364
Lisiing ceoe. 3 T 13481 135,515 32,425,152 373,972,584
Plog £roc. w3 85 13,485 155,546 9,252,768 106,704,356
Grovting v 244 6. 50.000 1,599,000 22,140,000
Reinbar ' 123 s 1,480,955 650916 175,697,465
(Sub-total) 135,407,554 1,782.260,969
SUB.TOTALOF 2. 179,519,103 2,200,621.065
2.DAM
31 Colffendsm
Fxcavatico 3 2,50 213 1,651 50,000 4,177,500
[ —— m3 20,000 104 ) 5564 ALALOH0 1,152,500,000
Sub-total) 303,450,000 1,196527.500
32 Maindsn
Eacavadon Cororon m} 1075 2716 1,651 3,086,700 15,283,025
Wrarcck =} 2150 339 1393 7,508,350 0,565,700
Rock o 1520 52 3475 74,514,240 269,387,000
Embackmnont Core ™3 101,516 05 1359 61,356,650 39,240,344
Filtes w3 2,60 2,215 5255 143,141,590 0.5TLIH
Racdom m3 V14,500 341 1344 71,130,900 200,085,600
Rock w3 406,105 1,514 5964 612,670,970 2,433,533,220
Growieg Blackel v 414 6500 50,000 3,081,000 42,660,000
Coraok. ' 114 650 © 50,000 741,000 10,260,000
Curtain t 120 6,500 50,000 8,365,500 11530000
(Subacal . ' 996,027,38 721,225,553
33 Sakdlo dum
Excavation Comnan 3 3,995 6 2176 992,220 130720
Weareek ) 7150 3 3585 ZAFTAID 15586450
Reck m3 5,460 962 4433 U2092 H13H 250
Embaktnent ] 162,515 W 17 50,985,900 NEAIWS
Grouiog 1 B 6,50 90,000 3.350,500 $32060
Sub1oul) 72,459,950 430,056,225
SUB.TOTAL OF 3. 1, 721730 5350230078
4, SPLLWAY
A1 Sidechmned
Excavatica Common ) 8,100 6 1,491 2,235,600 13,313,100
Wea.tock wl 16,200 3x 1398 5,491,800 22,607,600
Rock i 55700 9é2 3495 450 197,032,500
Cooereie w3 2% 13a 132,187 284,567,140 ETHLIOEI0
Redn bar t 500 im 1462955 LUGED 524,392,000
* (Subtetad) M,956,740 1615833990
47 Cxecway
Extavarieo Canzrar 3 14,245 8 1,651 193165 13518,895
Weatock m AW 33 1,398 9,655,110 39829,0%
Rock = 99215 95 3475 $5.92589 346,500,625
Cororez = 1395 13,442 132,157 153,171,550 1,506,270,855
Reip bar B EES sz 1450955 1,164,240 119,210,100
(Sub10ta]) 263,451,390 2,235,333,105
43 Plungepool
Excavetica [ 3 403z 76 1651 . 1,112,832 6,656,892
Wearock m3 3,061 33§ 1,598 2733,695 1204712
Rock wa 2224 962 308 21,151,414 SH78,400
(Sub-total) 0,993,015 116,008,704
SUB-TOTALOF4. 511,506,146 5,567,180,799
5. QUTLET WORKS
51 toukeawer .
Easavasica Commm w3 515 78 1,65t 142,140 250,265
Wearsck w3 103 339 1,398 g1 . 1,429940
Reck w3 1,606 962 3475 3468972 12.51,85%0
Cenetew 3 760 13442 132187 10,215,920 100462120
Reintaz \ 2 5292 1,460,955 153,44 42,367,605
{Fub tou) ’ 14,329,610 152,650,810
.2 Totake abaft’ :
Eacavasion w3 33 $04 102,122 2,903,008 33,904,504
Caxmic ™3 191 1388 155,515 2576,20% 25,700,186
Rein bar ' 6 59 1,460,955 nI82 2765730
(Subcial - 1,510,964 K 7Y TX
SUB-TOTAL OF 5. 15,840,638 230,070,350
6. METAL WORK
61 Diversion gue " 1 31,080,000 25,040,000
62 Sieel condint L 1 308,500,700 09,500,000
6.3 Hollow jot valve 1a 1 45,000,000 45,000,000
64 Gusrd valve Ls i 22,500,000 : 22,500,000
SUB-TOTAL OF 6. 100,540,000 308,500,000
7. WATER SUPPLY PIPE LINE
7.1 Bsgavalion 3 11,40 7% 1,651 I1,0M,400 M40
72 Backitt w3 121200 244 1t 30,060,800 201 534,500
7.3 Add. pump staicn - 1s 1 57,000,000 335,000,000 57,000,000 385,000,000
74 Ad), purification et Ls 1 568,000,000 3,305,000,000 569,000,000 3,80%,000,000
18 Add. pipe linc Ls 1 40,010,000000 10,040,000,000
T.6 Atd intake & surge tark Ls
SUB-TOTALOF 7. 93,155,200 44,651428 150
TOTAL OF DIRECT CONSTRUCTION COST 3472983066 62,12,321,878



Table F-4  Cost Estimale for Downstream Cidanau Dam:  Scheme A-3

UNIT PRICE e AMOUNT
DESCRIPTION Uait Qy Fe ir Ve le .
R Yen) {Rg} [Yes) (Rp)
1. PREPARATORY WORK
(0% of 263441 518) NIATEIT 2310,765,919
7. DIVERSION WORK
2.1 Inte & cuiter
Excavation Carenon ml 9y s A5 IS 1,6456047
Wearak m) n.5m 1 1,393 4,057.830 161,060
Rock md 5,932 f62 1415 6,715,604 24,262,450
Cort i o3 2640 17442 132,157 35,425,380 I 3,60
Reinbar 1 (he] sz LAsD.955 529,200 146,093, 500
(Sub o} 47,065,766 L/ 10kl
2.2 Tunocl@=400m, D fa) .
Excevadon mi 13,210 4,141 105,121 93,648,240 1,125,856,620
Lipisg conx. wm} 2451 13,428 155,546 1,234,432 383,265,344
Phigeros. =3 [+ 13488 155,545 9,252.768 106104 556
Gireuling t 504 6,560 $0,000 3,776,000 45,360,000
Renbar 3 126 A H §.450,955 665,192 134,000,330
{Sub-total) 140,078,232 1345.266,850
SUB-TOTALOF 2. 157,143,998 2,132,973,547
3. paM
11 Cofferdwn
Encevedon m} 2,500 6 1,851 E50.000 4,127,500
Erobankmeat ml a0,0m 1,514 5,951 302,300,000 LIF2.500.000
(Sub-toxal) 303,490,000 L19E927.500
32 Man dem -
Excavation Conmen ) 24,986 6 1,651 6,896,036 41,291,856
Wrearek m3 31,138 g 1,398 12,352,104 75,682,128
Roct 5] A48 962 3478 4,005,768 14,462,500
Eenbak oo, Core w3 49,100 &5 2,159 29,705,500 135,825,200
Flier -} 3% 53 par: 1 5156 71,538,750 180,208,848
Raadem o3 12,978 451 1,144 32,181,515 23,423,560
Rk m3 170,275 [J%3 5] 5,964 257,795,150 1,015.520.100
Oivouting Blunkee [} 36 £,500 0000 354,000 5,000,000
Consoli, 3 152 .50 20,000 1,183,000 16,380,000
Cuain L 2,556 6,500 $0,000 16,514,000 230,060,000
Subrotal) 438,637,613 1,777.903,162
33 Sard o Basin
Eacavation Connon %) 306,750 76 2176 34,663,000 667,433,000
Wearock m3 339 2,583
Reck w} 562 443}
Mainten mocs R m) m3 35,000 44 1,717 2,420,000 §4.A35.000
Crozrmie k] 1.3 13,442 132,187 130,400 158,524 400
. {Sub-tceel) 114.263,400 20,347,500
SUB-TOTALOF 3. 856,341,013 3455378062
4. SPILLWAY
4.1 $¥c chiened
Excavation Cameson @3 103,740 76 1,651 23,632,240 121,274.140
Wourek L] 16702 Exd 1,398 39,563,623 163,156,316
Reck [ox) 33,900 952 3415 37,423,724 135,184,450
Cuxrtz m3 Pkt 13,442 132,187 372,656,004 3,664,752,248
Reinbar [ 320 5292 1.4€0,555 2711340 759,656,600
(Sab tetaly 481,037,435 4.854,060,561
4.2 Chuteway
acoration Cotrlnin o3 53,093 s 1§51 14,657,658 17655513
Wik m3 127435 - 339 1393 43,197,015 118,140,150
Reck @l 3185 $62 3475 0,615,472 110,665,600
Corcrete w3 8775 1442 132,181 117.933,550 1,155,540925
Reinbar 3 175 5192 1490955 926,100 . 1539125
(Gub total) 217,375,365 1,750,353,343
43 Phunge pool
Escavation Common mi 2,03 216 L6351 560,750 3,351,500
Weatock @l 15,210 ks 1,398 4,312,190 18,865,550
Rock m3 U0 952 3475 23,439,920 4,651,000
¢Sub total) 28,821,790 107,862,110
SUB-TOTALOF 4, 17,225,140 679427017
3. OUTLET WORK
51 Jotake tower
Excavatien Copmra md 375 s 1,65E 1,037,208 §.204,458
Wearock @3 4,176 33 1,198 1,415,865 3,835,048
Rk ™ Al 962 3ATS #1146 1,452,550
Corcrete s 500 13442 132,187 6,721,000 55/93,500
Rein baz t 20 5152 1,460,955 105,250 29,219,100
(Subtcte]) 9,681,822 8,507,655
52 Ioenke sbaft
Excavation w3 9 34 102,122 2,614,456 30,531,472
Corc etz m} 7 13,488 155,516 1306448 26,558,365
Hein bar 3 ] 592 1,460,955 nis 3,765,730
(Sub-1oaal) 4,952,656 65,898,514
SUB-TUTALOF 5. 14,634,434 174,706,220
6. METAL WORK
6.1 Divowsian gaic Ls 1 31,040,000 33,040,000
6.2 Sucheeadai Is 1 £03,500,000 208,500,000
6.3 Hollow jot valve x 1 45,000,000 45,060,000
64 Guerd valve Ls 1 22, SO0 0Cly L5000
SUB-TOTALOF 6. 100, 340,000 308,500,000
7. WATLER SUPPLY PIPELINE
7.1 Excavarion m) 6 1,651
7.2 Buifll m} 24 E7L?
7.3 Aaf. pang sudon Ls 3 15,600,000 101,000,000 13,000,000 101,000,000
74 Add. prrificatioo plest Ls 1 79,000,000 520,000,000 75,000,000 530,000,000
7.5 Aad. pipc linc iLa 1 504,000,000 508 LA 0D
7.6 A, iniske & raige 130k s 1 11,000,000 411,000,000 11,000,000 411 000,00
SUB.TOTALOFT. 94,000,000 2,135,000,000
2,145,061 562 17,699,619,475

TOTAL OF DIRECT CONSTRUCTION COST

FT-4



Table F-5  Cost Estimate for Cidanan Gated Weir:  Schene A-6

UNIL PRICE AMGUNT
DESCRIPTION Unit Qy Fo Le Fc Le
(Yen) [(399)] (¥Yen) {p
L. PREPARATORY WORK
(20% of 243 +44+5) 414,455432 1,755,102,092
2. DIVERSION WORK
2.1 Coffering work
Sheet pile & bracing H 159 131,583 36915 20,921,697 5,869,485
SUB-TOTAL OF 2. 20,921,697 5,869,485
3. DAM
3.1 Maindam
fixcavation Crommon m3 10,662 216 1,651 2,942,712 17,602,962
Wea.rock m3 8,462 339 1,398 2,868618 11,829,876
Rock m3 2,200 962 3475 2,116,400 7,645,000
Concrete m3 21,325 5.052 118,708 107,733,900 2,531,448,100
Grouting Consoli. 1 219 6,500 90,000 1,423,500 19,710,000
Curtain 1 352 5,500 90,000 2,288,000 31,680,000
SUB-TOTAL OF 3. 119,373,130 2,619,915,938
4. SPILLWAY
4.1 Dental work
Excavation Common m3 22,389 276 1,651 6,179,364 36,564,219
Wea.rock m3 339 1,398
Rock m3 962 3475
Concrete m3 8379 5,052 118,708 42,330,708 994,654,332
(Sub-tetal) 48,510,072 1,631,618,511
4.2 Weir & pler
Excavation Common m3 276 1651
Werrock m3 3,170 339 1398 396,630 1,635,660
Rock m3 500 962 3475 481,000 1,137,500
Concrete m3 10,761 13,442 132,187 144,649,362 1,422,464,307
Reinbar 1 1,296 5,292 1,460,955 6,826,680 1,884,631 950
Grouting Consoli. ] 126 6,500 90,000 819,600 11,340,600
Curtain t 180 6,500 90,000 1,170,000 16,200,000
(Sub-10tal) 154,342,672 3,338,009417
4.3 Hoist & bridge
Coencsete m3 2871 13,442 132,187 38,591,932 379,503,877
Rein bar L 574 5,292 1,460,955 3,037,608 538,588,170
{Sub-total) 41,629,590 1,218,007,047
SUB-TOTALQF 4. 244,482,334 5,587,725,035
5. METAL WORK
5.1 Roller gate Ls 1 1,620,000,000 1,620,000,000
5.2 Steel conduit ls 1 565,000,000 565,000,000
5.3 Hollow jet valve Ls 1 45,000,000 45,000,000
5.4 Guard valve is 1 22,500,600 22,500,000
SUB-TOTAL OF 5. §,687,500,000 563,000,000
6, WATER SUPPLY PIPE LINE
6.1 Excavation m3 276 1,651
6.2 Backiili m3 244 1,117
6.3 Add. pump station Ls 1 30,000,000 207,000,000 30,000,000 207,000,000
6.4 Add. purification plant Ls 1 261,600,000 1,747,000,000 261,000,000 1,747,600,000
6.5 Add. pipe line ls 1 : 504,000,000 504,000,000
6.6 Add. intake & surge 1ank Ls 1 14,000,000 537,000,000 14,000,000 537,000,000
SUB-TOTALOF 6. 305,000,000 2,995,000,000
TOTAL OF DIRECT CONSTRUCTION COST 2,791,732,593 13,529,212,550



Table F-6  Cost Bstimate for Heightening of Krenceng Dam without Diversion Tunnel:  Scheme K-1

UNIT PRICE AMOUNT_
DESCRIPTION Unit Oy Yo | ¥ Fe Lo
(Yen} {Rp) (Xen) (Rp}
1. PREPARATORY WORK
(20% of 243) 257,531,340 1,456,768,647
2. DIVERTED TUNNEL
21 Coffering work
Coffering Fixca, m3 276 1,651
Embank w3 441 1144
(Sub-total)
2.2 Woir
Excavation Common m3 25 1651
Wea.rock m3 339 1,398
ook m3 962 3475
Concrets m3 5,052 113,108
Rein bar 4 5,292 1,460,955
Gate ls 2,000,000
{Sub-1otal)
2.3 Inle & outler
Brcavation Commen m3 276 1,65t
- Wearock m3 33% 1,398
Rock m3 9262 3415
Concrele m3 13,442 132,187
Rein bar 1 5292 1,460,955
Trash rack Ls 1,600,000
(Sub-rotal)
2.4 Diverted turmel
Excavation m3 8,744 105,122
Lining cone. m3 13,438 155,546
Plug conc. m3 13,488 155,546
Growing 1 6,500 40,000
Rein bar L 5,202 1,460,955
(Sub-total)
SUB-TOTALOF2.
3. HEIGHTENING OF KRENCENG DAM
. 3.1 Main dai
Exeavation Common m} 146,652 216 1,651 40475952 42122452
Wearock m3 97,168 139 1,398 33,143,352 136,679,664
Reck m3 962 3475
Embankment Core m3 1,281,085 605 2359 715,056,425 3,022,009,51%
Filter m3 2,28% 5756
Random m3 441 1,144
Rock m3 1,514 5964
Grouting Blanket t 1868 6,500 90,000 12,142,000 168,120,000
Curaain X 314676 6,500 90,606 23,894,000 330,840,600
{Suboial) 884,711,729 3,899,841 431
3.2 Spillway
(1} Approach wall & weir
Excavation Comiod m3 3,07 216 1,651 854,772 5,113,147
Weaiock m3 4,645 339 1398 1,574,653 6,493,710
Rock m3 . G6% 3475
Concrete m3 6,628 13,442 132,187 89,093,576 876,135,435
Rein bar t 135 5,292 1,460,955 4,420 F97.228,925
{2) Chuteway & basin '
Excavation Common m3 11,879 276 1451 3,272,604 19,612,229
Wea,rock m3 17,818 339 1,398 6,040,302 24,509,564
Rock m3 962 3475 :
Concrete m3 14,260 13,442 132,187 191,682,920 1,884,936,620
Rein bar t 285 5,292 1,460,955 1,508,220 416,372,175
Grovting Consoti. 1 35 6,560 90,000 227,500 3,150,000
(3) Metal work
Spillway gate Ls . 1 108,000,000 198,000,600
{Sub-totsl) 402,974,969 3,434,001,806
SUB-TOTAL OF 3. 1,287,686,698 7,333,843 437
4. WATER SUPPLY PIPE LINE
4.1 Excavation m3 216 1,651
4.2 Backfill m3 244 1,717
4.3 Add. pump stztion Ls i 1,022,000,000 6,833,000,000 “1,022,000,000 6,833,000,000
4.4 Add. purification plant Ls 1 [,385000,000  9,263,000,000 1,385,000,000 9,263,000,000
4.5 Add. pipe line Ls 1,428,600,000
4.6 Add, intake & surge tAnk is 1 63,000,600 2,305,000 400 63,000,000 2,305 000,000
4,7 Regceiving well Ls I 6,000,000 218,400,000 6,600,000 218,400,600
SUB-TOTAL O 4. 2,476,600,000 18,619,400,000
TOTAL OF DIRECT CONSTRUCTION COST 4,021,224,038 27420012,124
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Table F-7  Cost Estimate for Heightening of Krenceng Dam with One Diversion Tunnel: Scheme K-2
AT PRICE AMOURT
DESCRIPTION Unit Q'y F Le Fo e
(¥sn} (Re} (Vepy L1
1. PREFARATORY WORK
{20% of 2+3) 264,175476 1,556,022,425
2. DIVERTED TURNEL
2.1 Coffering wotk
Coffering Excz. m3 500 276 1,651 138,000 825,500
Embpani m3 500 441 1,144 220,560 572,000
{Sub-1e1al) 358,500 1,397,500
2.2 Weir
Excavation Commen m3 400 276 1,651 £10,400 660,400
Wea.rock m3 400 339 1,393 135,600 559,200
Rock m3 200 462 3475 192400 695,000
Concrete m3 150 5,052 118,708 157,800 17,806,200
Reinbar 1 15 5,292 1,460,955 79,330 21914325
Gate Ls 1 2,000,600 2,000,000
(Sub-total) 3,275,580 41,635,125
2.3 Inlet & outlet :
Excavation Commeon m3 1,664 276 1,651 452,264 2,747,264
Weatod m3 1,664 29 1398 564,096 1326272
Rock m3 832 962 3475 800,384 2,891,200
Concreqe m3 100 13,442 132,187 1,344,200 13,218,700
Rein bar t 20 5292 1,460,955 105,840 29,219,100
“Trash rack is 1 1,000,600 1,000,000
(Sub-total) 4,273,784 50,402,536
2.4 Divested tunnel :
Excavalion m3 1,600 3744 105,122 13,550,400 168,195200
.Lining conc. m3 630 13,488 155,546 8,767,200 101,104,900
Plug conc. m3 13,488 155,546
Grouting t 360 §,500 90,600 2,340,000 32,400,000
Rein bar t 35 5.292 1,460,955 185,220 51,133,425
{Sub-total) 25,282,820 352,833 529
SUBR-TOTAL OF 2. 33,199,684 446,268,686
3. HEICHTENING OF KRENCENG DAM
3.1 Maindam
Excavation Common m3 146,652 276 1,651 40,475,952 243,122,452
Wearodk m3 97,768 339 1,398 43,143,352 136,675,664
Rock m3 962 3475
Erabankment Core m3 1,281,085 803 2359 775,056,425 3,022,079,515
Filter m3 2,285 5,156
Random m3 441 1,144
Rock m3 1514 5964
Grouting Blanker t 1,868 6,500 90,000 12,142,000 168,120,600
Curtain 1 3676 6,500 96000 23,804,000 330,740,000
. {Sub-total) 884,711,729 3,899,241,631
3.2 Spiliway
(1} Approach wall & weir
Excavation Common, m3 3,097 216 1,051 854,772 5,113,147
Weasock m3 4645 239 1598 1574655 54937110
Rock m3 962 3475
Concrete m3 6,628 13,442 132,187 89,093,576 876,135,436
Rein bar t 135 5,292 1,460,955 714420 197,228,925
(2) Chuteway & basin
Fxcavalion Comimaon m3 11,879 2716 1,651 3,278,604 19,612.229
Wea.rock m3 17,818 339 1,398 6,040,302 24,909,564
Rock m3 962 3475
Conerete m3 14,260 13,442 132,187 191,682,920 1,8%4,986,620
Rein bar 1 285 5292 1,460,955 1,508,220 416,373,175
Grouting Consoli. 1 as 6,500 30,000 227,500 3,150,600
(3) Metal work
Spiliway gate Ls 1 108,000,000 108,000,000
(Sub-totat) 462,974,969 3,434,001 804
SUB-TOTALOF 3, 1,287,686,693 7,553,843 437
4. WATER SUPPLY PIPE LINE
4.1 Excavation m3 276 1,651
4.7 BackGll | m3 44 1,117 .

4.3 Add. pump station Ls 1 1,043,000,000 6,977,000,000 1,043,000,000 6,977,000,000
4.4 Aad, purification plant Ls ] 1443 000,000  9,683.800000 1,448,000,080 9,683,000,000
4.5 Add, pipe line Ls 1,428,000,000
4.6 Add. intake & surge tank ls 1 63,000,000 2.394,600,000 - 55,100,000 2,394,000,000
4.1 Receivingwell - Ls i 6,000,000 218,400,000 6,000,000 218,400,000

SUB~TOTALOF 4. 2,562,000,000 19,272 400,000

TOTAL OF DIRECT CONSTRUCTION COST

4,147,052,853

28,608,534,543



Table F-8  Cost Estimate [or Heighiening of Krenceng Dam with Two Diversion Tunnels:  Scheme K-3

UNIT.ERICR AMOUNT
DESCHIPTION Unit Qy Te [ Fe Le
(Yen) (Bp) (Yer) Rp)
1. PREPARATORY WORK
(20% of 2+3) 277,982,360 1,734,700,347
2. DIVERTED TUNNEL
21 Coffering work
Coffering Exca, m3 1,000 Pl 1,651 276,000 1,651,000
Embank m3 1,000 441 1,144 441,000 1,144,000
(Sub-total) 17,000 2.795.000
22 Weir
Excavation Common m3 1,200 27 1,651 331,200 1,981 200
Wearock m3 §,200 339 1398 406,800 1,677,600
Rock m3 600 962 3475 571,200 2,085,000
Concrels m3 410 5,052 118,708 2,071,320 - 48,670,280
Rein bar t 41 5,292 1,460,955 216,972 59,899,155
Care Is b 2,600,000 4,000,000
(Sub-102al} 7,603,492 114,313,235
2.3 lalet & autist
Hxcavatinon Common m3 4,576 216 1,651 1,262,976 7,554,976
Wea.rock m3 4,516 339 1,398 1,551,264 6,397,248
Rock m3 2,288 9562 3478 2,201,056 7,950,300
Concrete m3 200 13,442 132,187 2,688,400 26431400
Rein bar L 40 5292 1,460,955 211,680 58,438,200
Trash rack 1s 2 1,000,000 2,000,000
(Sub-total) 9,915,376 106,778,624
2.4 Diverted tunnel . '
Excavation m3 530 T 8,744 105,122 46,518,080 559,249,040
Lining conc. m3 2,170 13,488 155,546 29,268,960 337,534,820
Piug conc. m3 13,488 155,546
Grouting 1 1,200 6,500 $0,000 7,800,000 168,000,660
Rein bar 4 76 5,292 1,450,955 402,152 111,032,580
{Sub-total) 83,989,232 1,115,816 440
SUB-TOTALOF2. 102,225,100 1.339,703,299
3. HEIGHTENING OF KRENCENG DAM
3.1 Main dam
Excavaton Common 3 146,652 276 1,65t 40,475,952 742,122,452
Wea.rock md 91,763 339 1398 33,143,352 136,679,664
Rack m3 952 3475
Einbanionent Core m3 1,281,085 605 2359 775,056 425 3,022,019,515
Filter m3 2285 5,156
Rendom m3 441 1,144
Rock m3 1,514 5964
Growting Blankel % 1,868 6,500 90,000 12,142,600 168,120,000
Curlain 1 3,676 6,500 50,000 23,824,000 330,340,000
{Sub-wnai) - 884711729 3,899,841.6%1
3.2 Spitiway
(1) Approach wall & weir
Excavation Coinmon m3 3,007 276 1,651 §54,7172 5,113,147
Wea.rock m3 4,645 339 1,398 1,574,655 6,493,710
Rock m3 962 3478
Congrete m3 6628 13,442 132,187 89,093,576 876,135436
Reinbar 1 135 5292 1,460,955 T14,420 197,228,925
{2) Chuteway & basin
Excavation Common m3 11,879 276 i,651 3,278,604 19,612,229
Wearock m3 17,818 339 398 6,040,302 24,909,564
Rock m3 62 3475 :
Concrete m3 14,260 13,442 132,187 191,682,920 £,884,986,620
Rein bar L 285 5202 1,460,955 1,508,220 416,372,175
Grouting, Consoli. t 35 6,500 96,000 227,500 3,150,000
{3) Metal work
Spillway gate Ls 1 108,000,000 108,000,000
(Sub-total) 402,974,969 3,434,001,806
SUB-TOTAL OF 3. 1,287,686,698 7,333,843,437
4. WATER SUPPLY PIPE LINE
4.1 Excavation m3 276 1,65t
4.2 Backiill m3 244 1n7
4.3 Add. pump slation is 1 1,065000,000  7,120,000,000 1,065,000,000 7,120,000,000
4.4 Add. purification plant 1s 1 1,511,000,000  10,103,000,000 1,511,000,000 10,103,000,000
4.5 Add. pipe line L3 1,540,000,000 .
4.6 Add. intake & surge tank Ls 1 68,000,000 2.484,000,0600 68,000,000 2,484,600,000
4.7 Receiving well Ls 1 6,000,000 213,400,000 6,000,000 218,400,000
SUR-TOTAL OF 4. ' 2,650,000,000  19,925400,000
4,317,894,158 30,333,655,0683

TOTAL OF DIRECT CONSTRUCTION COST

FT-8



Table F-9  Cost Estimate for Cibanten Daow

Scheme B-1

UNIT PRICE AMOUNT
DESCRIFTION Ucia hv35] Fe 1= e [
{Yen) _ABp) {Yen) Mp) .
1. FREPARATORY WORK
Q0% of 263441545y 464,131,519 2241352634
2. DIVERSION WORK
21 fder & autet
Bxcavation Cocnaren m3 1,063 M6 1851 I.828 1.138,503
Wearock m 2,106 it 1,393 73934 7,944,188
Reck d m 982 3475 7.04),%02 25,614,225
Conctele ml 60 13442 [xP &1 35456,80) 38,523,600
Reiobar t 0 592 1,460 555 SBERD TIH005, 50
(Gub-toxa) 24,101,544 524,366,096
27 Twne=410m,D:$m)
Esacavetion m3 10,462 3,14 105,122 91,479,723 1,099.786,364
Taning oo, nad 2,40 13488 135,548 32,425,152 373,932,584
Plug rone, m 836 13,488 155,546 9291768 106,704,556
Grouing t 45 5,500 $0.00% 1,553,000 22,130,000
Relnar r 1 12 LARLSSS 630,916 §19.657 455
(Subtotal) 135,807,563 1,782.260569
SUR-TOTALDR 2. 175, 315108 2, 300621055
2 DAM
34 Coffesden
Eatevalion w3 1,50 s | X213 &90,000 4,177,500
Eoberd mont mi 20,000 1,514 5951 302,300,000 1,192.260,000
(Sub-10eat) 200,450,060 1196527,500
3.2 Main dam
Fxcavetion Cerroon ] 11073 e 1,651 3,086,700 18,284,925
Wearock m3 1% 139 1,398 7,508,150 30,588 00
Rock m3 E 962 34715 74,574,240 69,343,000
Ebask et Core m3 HITT @05 2359 51,356,630 133,240,344
Fiiter 3 62,641 2235 5756 143,14),5%0 260,578,564
Rardom w3 174,50 441 1,144 77,130,900 NO085.80
Rock wl 408,405 1,554 5564 L1300 1ANIFL0
Gyouing Alake 3 474 6,500 20000 3,081,000 42,660,000
Coraaki [} 4 5,50 S0.000 T41,000 1026000
Curtain t 137 £,50 90,000 8,385,500 15230000
(Sub-total) 956,820.35) 3,121,225,5583
1.3 Sxificdam
Excevatien Coemmon m} 1,595 216 2176 592, 1270
Wearock © 1,150 ks ] 2985 2,437,410 13,586,150
Reck =3 5,160 962 4413 24,203,920 111,544,280
Embenfment L] 161,975 244 LT 40,485,900 235,413,008
Urouting L 591 13442 132,187 8024874 78,915,639
(Sul-tetal) 74,644,324 R, ITI 864
SUD-TOTALOF 3. 1,376,351,704 5423424917
4. SPHLWAY
4.1 Sidechacnd
Ensavario ConyTes m} 8.1 216 1,651 2,235,600 13,923,100
Wearock [ ] 16,20 339 1,398 5,491,500 647,600
Rock =3 100 f62 3475 5§, 545,400 197002, 30
Cresrew m3 11120 13,442 132,187 284,561,140 27933927190
Reio bar 1 A0 5H2 1,480,955 2114,800 334 32000
{Sabrioal) HE936.740 I,5E5893,990
42 Chxcwzy
Bxopvuion Commen wd 14345 e 1,681 355,520 23,511 495
Wezrock w3 28,490 px:] 1,398 9.658,LE0 3800
Rosk o3 $9,715 62 3475 95,925,230 X
Coxitic ml 11,395 13,442 132,187 153,171,550 1,506,270,885
Reintar [ o0 5291 1ASESS 1,565,240 319 210,100
(Sub-toxal) 263,851,390 2,235, 3135,10%
4.3 Pluoge poot
Exeavation Ceoman w3 1032 TG 1,651 1,112,832 6,655,832
Weartak m3 1,064 39 [ 2,733,696 15,273,472
Rock wl} 21,75 962 3425 21,151,453 98075400
(Sub-letal} 20,593 018 116008704
SUB-TOTALOF 4, €43.80, 146 5.957,180,795
5. OUTLET WORK
5.1 Jotake e
Ercavaticn Coern ol 518 Zis 1,451 142,140 $50,365
Wegrek w3 10X 33% L8 Mg b0 143540
Rock mT 3,606 $62 1415 3458972 12,530,050
Concpmic ml 760 13442 1,187 10,215,9%) 100452120
Reintar 3 o 3292 140,955 153,468 42,367,635
Gubroal} 14,329,600 157,650,870
52 botgke shaft
. Escavidcn m3 332 174 102,122 2,503,008 33,508,504
Ceavc el m) 19E 13438 155,548 2576208 29,709,255
Reintar 3 & 582 1,460,955 31,152 $765,1%)
{Fub-1ota) 35,510,988 1237950
SUB-TOTALOF 5. 15,240,638 230,010,390
6. METAL WORK
5.1 Piversion gale 2 1 33,040,000 33,040,000
5.2 Bueelconduiz La 1 $08_S0¢,000 208,500,000
6.3 Hollow jo valve Ta i 45,000,000 45,000,000
64 Chuand valvs s t 22,500,000 22,500,000
SUB-TOTALOF 6. . 100, 540,000 502,500,000
‘1. WATER SUEPLY PIPE LINE
71 Fasavation md 1140 26 1,651 I0H,400 N30
1.2 Backiith . ) B0 44 7 10,050,300 23140
T3 Add. pursD it ons Ls
74 Add. purificaion pla Ls :
75 A&, pige ine L 1 35,200,006,.000 39,200,000{00
7.6 Asd. intake & auge Lenk Le
SUBTOTALOF L. 1,155,230 33,633A75,300
TOTAL OF DIRECT CONSTRUCEION £05T 2,351.§56,3i5 57311, 544,05
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Table F-10  Cost Estimate for Heightening of Krenceng Dam without Diversion Turmel:  Scheme B-1

UNIT PRICE AMOUNT.
DRESCRIFTION Unit Qy Fe e Fo 1o
(Yen) {Rp) (Yen) B}
1. PREPARATORY WORK
(20% of 243) 251532340 1,466,768.687
2. DIVERTED TUNNEL '
21 Coffezing work
Coffering Exca. m3 276 1,651
Embank m3 441 1144
(Sub-total)
22 Weir
Excavation Common m3 216 1,651
Wea.rock m3 339 1,398
Rock : m3 952 3475
Cencrele m3 5,052 118,708
Reinbar t 5292 1,460,955
Gate Ls 2,000,000
{Sub-1o1al)
2.3 Inlel & outlet
Excavation Common m3 216 LASL
Wea.mck m3 339 1,598
Reck m3 282 3475
Concrete m3 13,442 132,187
Rein bar t 5292 1,460,955
Trash rack Ls 1,000,000
{Sub-lotal)
24 Diverted tunnel
Excavation m3 8,744 105,122
Lining cone. m3 13488 155,546
Plug ¢one, m3 13,488 155546
Grouting t §,500 90,000
Rein bar ] 5,592 1,460,955
(Sub-otal)
SUBR-TOTALOF 2.
3. HEIGHTENING OF KRENCENG DAM
3.1 Maindam
Excavaion Common m3 146,652 s . 1681 40475952 242,122452
Wea.rock m3 92,768 339 1398 33,143,352 136,679,664
Ruock m3 . 962 3475
Embagiktent Core m3 1,281,085 605 2359 T15,056425 3,022,079,515
Tiltes m3 2,285 5,186
Random m3 441 1,144
Rock wmi 1514 3064
Grouting Blanket t 1,568 6,500 90,000 12,142,060 168,120,000
Cugtain, t 3,676 6,500 90,000 23,894,000 330,840,000
(Sub-tatal) 884,711,729 3,809 841,631
3.2 Spillway
{1} Approach wali & weir
Excavation Common m3 3,097 216 1,651 854,772 5,113,147
Wea.rock m3 4,645 339 1,398 1,574,655 6,493,710
Rock m3 952 3475
Concrete m3 6,628 13,442 132,187 36,093,576 876,135,436
Reinbar t 135 5,292 1,460,955 714,420 197,228925
{2) Chuteway & basin -
Excavation Commen m3 1,879 276 1,651 3,278,604 19,612,229
Wea.rock m3 17,818 339 1393 6,040,302 24,909,564
Rock m3 962 3475
Concreie m3 14,260 13,442 132,187 191,682,920 1,884,986,620
Rein bar 1 285 5,292 1,460,955 1,508,220 416,372,175
Grouting Consoli, t 33 6,500 90,000 227,300 3,150,000
(3) Metal work
Spillway pate Ls 1 108,000,000 108,000,000
{Sub-total) 402,974 569 3,424,001,306
SUB-TOTALOF 3. 1,287,656,698 7,333,843,437
4, WATER SUPPLY PIiPE LINE
4,1 EBxcavation m3 2?.6 S16e51
4.2 Backfill m3 . A4 . 1,117 :
4,3 Add. pomp station Ls 1 1,145000,000  7,657,000000 1,145,000 000 T,657,000800
4.4 Add. purification plant Ls 1 1,385,000,000 9,263,000000 1,385,000.000 9,263,000,000
4.5 Adé. pipe line Ls 1,540,000.000 ,
4.6 Add. inlake & surge tank ls 1 74,000,000  2,720,040,000 74,000,000 2,720,000,000
4.7 Receiving well Is 1 6,000,000 218,400,000 6,000,060 218,400,000
SUB-TOTALOL 4, 2,610,0410,000 19,858 400,060
TGTAL OF DIRECT CONSTRUCTION COST 4,155,.224.038 28,659,012,124
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Table F-11  Cost Estimate for Downstream Cidanas Dam:  Scheme B-2

AINEY PRIGE AMOUT,
DESCRIPEION Unil Quy Fe [T} Fe 1e
(Yen} Re) ¥} (R}
1. PREPARATORY WORK
(20% of 243142 5:6) ECERELY > 2810769915

2. DIVERSION WORK

1 Talet & coiles

Excavation Comoten =3 s9¢ 76 1654 5,112 1,646,011
Wearak m3 11,970 a39 131 405783 16,134,080
Reek =3 6,582 962 IaTs 5,716,684 24,2672 450
Concrete Y] 1,640 13,412 132,187 35,425,850 340,973,680
Rrinbar 1 100 b1 L0555 119,200 TS K0
(Sub-total) 41068756 AN
27 Tueed(=100mD=5m)
Excavation m3 10,710 5744 05,122 93,643,240 1125856520
Lining cooe. m) 264 13488 155,545 3N2H4N 383,265,344
Pluig conc, w3 426 134 155,345 9,252,T66 105,704,556
Growing v 04 5,500 50,000 T8I0 4538000
Reinter r 126 5292 1,460,955 666,792 184 082,330
(Sub-recah) 140,075,232 1,845,266350
SUB-TOTALOF 1. 187,142,995 L352078,587
3. DAM
3.1 Coffedam
Exgevation m3 2,500 216 1,651 650,000 4,177,500
200,000 1,514 5964 302,800,000 1,152,400,000
(Sub tatal) 20,450,000 1196577, 500
32 Mundun
Excavaiion Ceencoon m3 24,986 276 1,658 £.895,135 41,251 146
Wearock wl 54,136 38 1.398 18,352,104 75,682,128
Rock ) 4164 962 3415 4,005,163 14,469,900
Brodurdrment Core. w3 49,100 €05 2,359 29,708,500 115,826,500
Filier o3 3108 s 348 1,530,780 150,208 148
Racdon m3 T390 a4l 1,344 32.150,575 $3483.40
Rock i 170,275 1514 1564 251,796,350 1,015,520,100
Groxing, Blanka v 56 6.500 T $0000 354 Q00 50000
Consch v 12 6,30 90,000 1,183,000 6,130,000
Cusvain t 2,585 £,500 90,000 16,814,000 230,040,600
(Bob-tota]) 438,677,613 17771.503,161
33 Saeel trap basin
Encevition Gonroon w3 8IS0 76 2476 34,663,000 651,488,000
Wearek m3 ELH 258%
Rock my 982 4433
| FArma———" LY w3 55,000 . 24 1Ln7 13,420,000 4,435,000
Crrerele m) 1,200 13442 132,187 16,130,400 158,624,500
{Sub-1otal} 114,213,900 920,547,000
3UB - TOTALDFI. 355,341,013 3895378062
4. SPILLWAY
4.1 SHechmnd
Excsvatitn Cameoon m3 163,240 76 1.651 76322400 171,274,140
Wen ok wd 16T 3¢ 1391 #,56).613 163,155,386
Rock w3 38,502 962 3473 37,423,725 135,184,450
Corerte m3 ps Rl 13,442 132037 Hres8e08 3,564,752,244
Frinbar i 520 5297 1460935 271,250 199,656,600
(Bub-tocal) 181,097,485 4334064 564
42 Chacway ) :
Excovutien Corvmon m3 5300 16 1651 14,653,668 87656, 543
Waarck «l 127415 339 1394 4,197,015 178,140,150
Rock m3 3336 262 3475 30,655,472 110,653,600
Conciz P L7795 13442 132,187 17,953,550 1,139, M40,025
Reinbar _ 1 i75 2 1450955 26,100 23517135
(Sub-total} 207,395,855 1,790,754,343
4.3 Plungs pocl .
Excavaten Commn m3 200 6 1,651 360,250 1351 5%
Wearnk m} “Ne 3% 199 4,817,190 19,265,550
Reck ad 366 562 3415 BAM30 84,651,000
(Sub-Toral) #3110 107,852,110
SUB-TOTALOF 4, 7,225,140 8792287017
5. OUTLET WORK
510 focsdes toweer
Bacxvatica Carasmn m 3,758 76 1651 1,017,208 5,26.450
Weerock w 4178 3% 5,358 1,455,654 5,538,040
Reck m3 48 62 1815 402,116 1,452,5%
Concreie m3 50 13,442 132,187 6721,000 65,073,500
Reinbar t 20 5,292 1460555 05,840 79,219,100
{Sub-total} 9,641,828 HR,£07,655
52 Iotake shaft
Excavion m3 299 3,244 102,122 2564,456 053440
Concrets m) 7 13,483 155,596 2,305,448 26,598 356
Reinber L 6 592 1490958 31,52 8765720
(Sub-rexal) 485,655 A3 A58 514
SUR-TOTALOE 5. 14,634,434 174,706,230
6. METAL WORK
6.1 Diverricogus s t 33,050,000 23,040,000
62 Stelconbit Ls 1 608,500,000 84,500,600
&3 Hallow jer vaive Ls 1 45,000,000 45,000,000
6.4 Guod valve La 1 22,500,600 22,500,000
SUB-TOTAL OF §. : 100,350,000 4,500,000
T. WATER SUPPLY PIPE LINE
7.8 Bscavation m3 Fil] 1,651
7.2 Backfill w3 24 EN7
1.3 Add. e atatica 1s
7.4 Add, purification plax s
7.5 Add. pipe Jine 1s 1 501,600,000 504,000,000
1.6 Ad. iorak= & surgs tank e
SUB-TOTAL OF 7. . 304,000 000
TOTALOF DIRECT CONSTRUCTION COST 2.351.061,562 17.368,615,875
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Table F-12  Cost Estimate for Heightlening of Krenceng Dam without Diversion Tunnel:  Scheme B-2

FT-12

UNIT PRICE AMOUNT,
DESCRIPTION Unit Q'ty Ic Lo Te Lo
{Yeny (Ep) {Yen) . (En)
1. PREPARATORY WORK
(20%: of 243} 257,537,340 1,465,768,687
2. DIVERTERED TUNNEL
2.1 Colfering work
Coffering Fxca, m3 70 1,651
Embank m3 441 1,144
{Sub-toal}
22 Weir
Fxcavation Common m3 276 1,651
Wea.rock m3 339 1,398
Rock m3 262 3475
Concrete m3 5,052 118,708
Rein bar 5 5,292 1,460,955
Gate Ls 2,000,000
(Sub-10ial)
2.3 Inlet & outlet
Excavation Common m3 276 1,651
Wea.rock m3 339 1,398
Rock m3 962 3475
Concrete m3 13,442 132,187
Rein bar L 3,292 1,460,955
“Trash rack Is 1,000,000
(Sub-10tal)
2.4 Divered tonnel
Excavation m3 3,744 105,122
Lining eonc. m3 13,488 155,546
Plug cone. w3 13,488 158,548
Grouting t 6,500 90,600
Rein bar 1 5,292 1,460,955
(Sub-total}
SUB-TOTAL OF 2.
3. HEFHEIGHTENING OF KRENCENG DAM .
4.1 Maindam
Excavation Common m3 146,652 215 1,651 40,475,952 242,122,452
Wearock m3 97,768 330 1398 33,143,352 ‘136,679,664
Rock m3 962 3475
Embankment Core m3 1,281,085 605 2359 775,056,425 3,022,079,51%
Filter m3 2,285 5756
Random m3 441 1,144
Rock . m3 1,514 5,964
Grouting Biarket i 1,863 6,500 90,000 12,142,000 168,120,000
Curain 3 3,676 6,500 90,000 23,894,000 330,840,000
(Sub-lotal} §84,711,729 3,899,851,601
3.2 Spilbway
(1) Approach wall & weir
Excavation Common m3 © 3097 C 276 1,651 854,772 5,113,147
Wea.rock m3 4,645 339 1,308 1,574,655 6,493,110
Rock m3 962 3475
Concese w3 6,628 13,442 132,187 89,693,576 876,135,436
Rein bar ) 135 5,292 1,460,955 714,420 £97,228,925
{2} Chuteway & bastn
Excavation Common n3 11,379 276 1,651 3,278,604 19,612,229
Wea rock m3 17,818 339 1,398 6,040,302 24,909,564
Rock 3 962 3475
Concrete m3 14,260 13,442 132,187 191,682,920 1,884,686,620
Rein bar t 285 5,292 1,460,955 1,508,220 416,372,175
Grouting Consoli. £ 35 6,560 0,000 VTS0 3,150,000
{3) Meta! wark
Spillway gate Ls 1 108,000,000 108,000,000
{Sub-tatal) 402,974,969 3,434,001,806
SUB TOTALOF3. 1,287,686,698 7,333,843437
. WATER SUPPLY PIPE LINE
4.1 Excavalion m3 276 1,651
4.2 Backfill m3 244 1,717
4.3 Add. pomp station Ls 1 1,146,000,000  7,665,000,000 1,146,600,000 7,665,000,000
4.4 Add. purilication plant Ls 1 1,749,000,000 15699000000 1,749,000,000 . 11,699,0(0,000
4.5 Add. pipe line Ls 1,540,000,000
4.6 Add. imake & suzgetank is 4 77000000 2,824,000,000 77,400,000 2,824,000,600
4.7 Receiving well is 1 6,000,000 218,400,000 6,000,000 218,400,000
SUB-TOTAL OF 4. 2,978,000,000 22,406,400,000
TOTAL OF DIRECT CONSTRUCTION COST | 4,523.224,038 31,207,012,124
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Table F-13  Cost Estimate for Cidanau Gated Weir: Scheme B-3
UNIT PRICE AMOUNT
DESCRIPTION Unit Quy Fe 1c Fc¢ Le
(Yen} (Rp) (Yen) {Rp}
1. PREPARATORY WORK
(20% of 2+3+445) 414,455,432 1,755,102,092
2. DIVERSION WORK
2.1 Coffering work
Sheet pile & bracing 1 159 131,583 36915 20,921,697 5,869,485
SUB-TOTAL OF 2. 20,921,697 5,869,485
3. DAM
3.1 Masindam
Excavation Comnjrion m3 10,662 276 1,651 2,942,712 17,602,962
Wea.rock m3 8,462 330 1398 2,868,618 11,829,876
Rock m3 2,200 962 3475 2,116400 7,645,000
Congcrete m3 21,325 5052 118,708 107,733,300 2.531,448,109
Grouting Consoli. t 219 6,500 90,000 1,423,500 19,710,000
Curiain t 352 6,500 90,000 2,288,000 31,680,000
SUB-TOTAL OF 3. 119,373,136 2,619,915,938
4. SPILLWAY
4.1 Dental wosk
Excavation Common m3 22,389 276 1,651 6,179,364 35,964,239
Wen.rook m3 339 1,393
Rock m3 062 3475
Concrete m3 8,319 5,052 118,708 42,530,708 994,654,332
(Sub-ctal) 48,510,072 1,031,618,571
4.2 Weir & pier
Excavation Common m3 276 1,651
Wearock m3 1,170 339 1,398 396,630 1,635,660
Rock m3 500 262 3475 481,000 1,737,500
Concrete m3 10,761 13442 132,187 144,649,362 1,422,464,307
Rein bar t 1,290 5292 1,460,955 6,826,680 1,884,631,950
Grouting Consoli. t 126 6,500 90,000 819,000 11,340,000
Curtain t 3 34] 6,500 30,000 1,170,000 16,200 000
{Sub-total) 154,342,672 3,338,009,417
4.3 Hoist & bridge
Conceete m3 28N 13,442 132,187 38,591,982 379,508,877
Rein bar 3 574 3,292 1,460,955 3,037,608 838,588,170
(Sub-total) 41,629,590 1,218,097,047
SUB-TOTALOF 4, 244 482,134 5,587,725,035
5. METAL WORK
3.1 Roller gate Ls i 1,620,000,000 1,620,000,000
3.2 Steel conduit Ls ] 565,000,000 565,000,000
5.3 Hollow jet valve Ls 1 45,000,000 45,000,000
5.4 Guard valve Ls 1 22,500,000 22,500,000
SUB-TOTAL OF 5. 1,687,560,000 565,000,000
6. WATER SUPPLY PIPE LINE
4.1 {ixcavation m3 276 1,658
6.2 Backifitl m3 244 1,717
6.3 Add. pump station Ls
6.4 Add. purification plant ls
6.5 Add. pipe line Ls
6.6 Add. intake & surge tank Ls
SUB-TOTAL OB 6.
TOTAL OF DIRECT CONSTRUCTION COST 24%6,732,593 10,534,212,530



Table F-14  Cost Estimate for Heightening of Kronceng Dam without Diversion Tunnel: Scheme B-3
UNIT. PRICE AMOUNT
DESCRIPTION Unit Qu Fg L¢ Fe Lo
{Yen} (R} {Yend {Bp}
1. PREPARATORY WORK
{20% of 243) 257,537,330 1,466,768,687
2. DIVERTED TUNNEL
2.1 Coffering work
Coffering Exca, m3 276 1,651
Embank w3 441 1,144
(Sub-total)
22 Welr
Bxcavalion Cormon m3 216 1,651
Wea.rock m3 339 1,398
Rock m3 962 3475
Concreto m3 5,052 118708
Rein bar i 5292 1,460,955
Gate Ls 2.000,000
{Sulp-iotal)
2.3 Inlet & outlet
Excavation Comnion m3 276 1,651
Wea.rock m3 338 1393
Rack m3 962 3475
Concrete m3 13,442 132,187
Rein bar 1 5292 1,460,955
Trash rack Ls 1,000,000
{Sub-total)
2.4 Diverted tunnel
Fxcavation m3 8,44 105,122
Lining conc. m3 13,448 155,546
Piug cone. m3 13488 155,546
Groviing t 6,500 90,000
Reinbar 1 5,292 1,460,955
(Sub-total)
SUB-TOTAL GF 2.
3. HEIGHTENING OF KRENCENG DAM
3.1 Maindam
Excavation Common m3 146,652 27e 1651 40,475,552 242122452
Wea.rock m3 97,768 339 1,398 33,143,352 136,679,664
Rock m3 962 3475
Embankment Core m3 1,281,085 503 2359 F15,056,425 3,022,079,515
Filtes m3 2,283 5136
Random m3 441 1,144
Rock m3 1,514 5964
Grouting Blanket 1 1,368 6,500 90,000 12,142,000 168,120,000
Curizin 1 3,676 6,500 90,000 23,894,000 330,840,000
{Sub-1o1al) 884,711,729 3,899,841,631
3.2 Spillway
€1} Approsch walt & weir -
Excavation Comnlon m3 3,047 276 1,651 854,772 5,113,147
Wenrock m3 4,045 330 1398 1,574,655 6,493,710
Rack m3 962 3475
Concrele m3 6,628 13,442 132,187 80,093,576 $76,135436
Reinbar t 135 5,292 1,460,955 714,420 197,228,925
(2) Chuteway & basin
Excavation Common m3 11,879 276 1,651 3,278,604 19,612,225
Wea.rock m3 17,313 3% 1,398 §,040,302 24,903,564
Rack m3 952 3475 :
Concreie m3 14,260 13,442 132,187 191,682,920 1,884,986,620
Rein bar 1 285 5292 1,460,953 1,508,220 416,372,175
Grouting Consoli. 1 35 6,500 95,000 X21,500 3,156,000
3) Muaa) work
Spilloay pate Ls 11 108,000,000 108,000,000
{Sub-total) 402,974,96% 3,434,001,806
SUBR-TOTALOF 3. 1,287.686,698 7,333,843 437
4. WATER SUPPLY PIPE LINE
4.3 Excavation m3 276 1,651
4.2 Backfill m3 244 RNV
4.3 Add. pump station Ls 1 1,167,000,000  7,808,000,000 1,167,000,000 7,868,600,000
4.4 Add. purificatiornt plant Ls 1 1,812,000,000  12,118,600.000 1,812,000,000 12,118,000,000
4.5 Add. pipelinc is 1,540,000,000 .
4.6 Add. intake & swrge lank Ls t £0,000.000 2914000000 BO020.000 2.914,000,000
4.7 Recelving well Ls 1 6,000,000 18,400,600 6,000,004 218,400,000
SUR-TOTALOF 4. 3,065,000,000 23,038,400,000
TOTAL OF DIRECT CONSTRUCTION COST 4,610,224,038 31,859,012,124
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Table F-15  Cost Estimate for Cidanau Dam: Scheme C-1
UNTT PRICH _AMOUNT
DESCRIPTION Uniz Ny Fe 3 e Te
Neg) (4.1} (Yo} [£3)]
1. PREPARATORY WORK
(0% of 2+3: 42 5¢6) 454,131,319 2841,352,614
2, DIVERSION WORK
21 lald & outlet
Hyetvasion Coromion m3 1051 F1{3 1851 290,608 1,734,508
Wearock m3 2106 0 1,394 MNIsH 2,544,148
Rack ol 731 961 3,475 2,090,%02 26,614,235
Coexerin ol 2564 13442 132,187 35,486,830 343,971,650
Rein bar 1 100 5292 1,460,955 . 146.095.500
Gub-total) 4,011,544 523,356,006
2.2 Tienrl=4!w,Dafm)
Exsavation =3 10,462 8,744 105,122 51,479,128 099,745,364
Linksg cone. w3 904 13,408 155,546 32,425,152 1,952,584
Phgcone. w3 626 13488 155,346 9,252,968 106,104,556
Cnsating [ 246 6,500 0,000 1,599,000 n.l4me
Rein bar v 123 5292 1,460,955 D915 139,697 465
(Sebroad 135,807,564 1,782,260.969
SUB-TOTALOR 2 179,519,108 2.X07,622.055
3. DAM
31 Colferdsm
Excavation w3 2,500 278 1,651 650,00 4,123,500
Ermbank roect ] 200,600 1,514 3984 302,800,000 1,182 500,000
(Sub-totad) 203,450,000 LIF6$72.500
3.2 Main dao
Fxgavaden Commen m 1075 6 1,651 3056700 18,284,025
Wea ek =3 2,150 139 1,598 1,508,850 965,700
Reck 3 520 562 3475 4,574,140 269,382,000
Embackmet Cexe m} 101 416 0S5 2,359 51,356,580 239,740,348
Pileer ] €44 2.5 5156 143,141,590 360,578,864
Rusdoun w3 174,500 241 1044 200,085,500
Reck ] 408,105 1,514 5 2433938,
Grosiog Blarke t 474 5,50 90,000 43,650,000
Consol ¢ 32] 6,500 50,000 10,260,000
i 1 1.7 6,500 20,000 115,630,000
Sub-taal) 595,017,380 1,225,553
33 Sadlle dun
Excavilics Commen m3 1,595 26 176 9220 747133
Weereck w3 7,150 33 2,585 2437410 15,585,150
Rk mi 1,160 962 4473 24,203,920 111,534,200
Ercireckmant m3 161,975 24 Ly 40,935,500 5 413,075
Grraing 597 13442 132087 3004874 73.915.6%
Subtod) 76,644,324 05.7H 301
SUB-TOTALOFS. 1,775,561,704 541324517
4, SPILLWAY
4.§ Sidcchanod)
Excavation Coxenon m3 ERL) 6 651 2,335,560 13,313,100
Wearerk '] 16200 3% 1,393 3491800 2547600
Rock ol 55,700 [+ 478 54,545,500 197,032,500
Concrete wl FINY) s 132,147 24,567,140 2798358750
Reinbur & 40 5292 1,460,955 2,118,850 534,312,000
(Sub-toual) 38,956,740 3,655,833,550
42 Chaswiy
Exepreia oo w3 4,248 ns (Y1) 151,50 23 5L8.495
Weareck w3 22490 EL 1,398 9,658,110 AWM
Rexk w3 TS 962 - 3475 $5,925,8%0 36,509,625
Coxcrels wd 11,395 12247 133,187 153,171,550 1.506,210,25%
Ficig bar i 22 5292 1,450,355 1164290 319,200,160
(Scbrcal) 351,399 2323538008
4.3 Plunge pool. )
Excarttion Common w3 4012 e 1,65t 1112832 6,656,232
Weamck ) 8.06% 3% BT 2,733,696 W I13,472
Rock ™1 #.24 962 3475 21151,488 98,078,500
(Sub-tota]) 30,998,016 H16,008,704
SUB.TOTALOR 8. 43,805,146 5562,110,798
5. OUTLET WORK
5.1 Intake tower
Escavaion Comnoe w3 515 6 1651 142,140 850,265
Wezrxk ™1 100 215 1,398 H9170 1439590
Rock s 3605 952 3415 3,468,902 25085
Conerete @3 T60 £3.412 132007 19,215,520 100,442,120
Rei baz i E 552 1,460,555 193,488 42360655
(Sub roal) 14,329,870 157650410
£.2 Taake shafs
Excavazion m} kEr) 3,74 - 102,122 2,503,008 33,904,504
Cowmrets wd 191 13,488 155,516 251678 29,709,226
Reinber ' 3 502 E460,985 3,752 £,7657%0
(Sabtoal} 5,510,568 12,3952
SUB-TOTALOF 5. 19,040,635 230,030,350
6. METAL WORK
6.1 Diversioa gais Ly i 33,040,000 53,640,006
62 Swelcoodt 14 i 403,500,000 A4 500,000
63 Hollow jeo valve is ! 45,000,000 +3.000.000
64 Giord vadve Ls 1 22,500,000 22,500,000
SUB-TOTALGY 6. 100,540,600 03,500,000
7. WATER SUPPLY FIPE LINE
7.1 Excavatica w3 131,400 bil] 1,651 37,034,400 040
2.2 Buckfill wd 123,200 44 Lz 30,060,800 2 54,400
1.3 Ad_parg stuico Lr
74 Add. punification plet Ls
7.5 A pipeline s 1 34,200,000,000 3%.200,000.000
16 A, iptake & parge ik s
SUB-TOTALGE?. 67,155,200 35,613428.000
TOTAL OF DIRECT CONSTRUCTION COST A5L956.3L8 §7317.94,60%



Table F-16  Cost Estimate for Heightening of Krenceng Dam with One Diversion Tannel:

Scheme C-1

UNIT PRICE AMOUNT
DESCRIPTION Unit Qy Fe le TFe Lo
(Yen) (Rp) (Yen) (Rp)
1. PREPARATGRY WORK '
(20% of 2+43) 264,175,476 1.556,022.425
2. DIVERTED TUNNEL.
21 Coffering work
Coffering Exca. m3 500 216 1,651 138,000 825,500
Embank m3 500 441 1,144 220,500 572,000
(Sub-totat) 358,500 1,397,500
22 Weir
BExcavation Commot m3 400 276 1,651 110,400 660,400
Wearock m3 400 33 1,398 135,600 559,200
Rock m3 200 962 3ATS 192,400 695,000
Concrete m3 150 5,052 118708 757,800 17,806,200
Rein bar L 15 5,252 1,460,955 79,380 21,914,325
Gate {s 1 2,000,000 2,600,000
(Sub-1ctal} 3,275,580 41,635,125
2.3 Inlet & outlet
Excavation Common m3 1,664 276 1,651 459,264 2,747,264
Wea.rock m3 1.664 339 1398 564,096 2,326,272
Rock m3 832 962 3475 800,334 2,891,200
- Conerete m3 100 13,442 132,187 1,344,200 13,218,700
Rein bar 1 20 5292 1,460,055 105,840 29,219,100
Trashrack ¥ 1 1,000,000 1,000,000
(Sub-total) 4,273,784 50,402,536
24 Diverted sunnet .
Excavailon m3 1,600 8,744 105,122 13,550,400 168,195,200
Lining conc. m3 650 13,488 155,546 8,767.200 101,104,900
Plug conc. m3 13,488 155,546
Grouting 1 360 6,560 90,000 2,340,000 32,400,000
Rein bar 1 35 5,292 1,460,955 185,220 51,133.425
(Sub-total) 25,282,820 352,833,525
SUB-TOTALOF 2. 33,190,684 446,258,686
3, HEIGHTENING OF KRENCENG DAM
3.1 Maindam
Excavalion Common m3 146,652 276 1,651 40,475,952 242,122,452
Wea.rock m3 97,768 339 1,398 33,143,352 136,679,664
Kook m3 962 3475
Embankment Cuee m3 1,281,085 605 2,359 T15,05642% 3,022.079,515
Filter m3 2,285 5,156
Random m3 © o -44] B144
Rock m3 1,514 5964
Grouting Blarkel 1 1,868 6,500 90,000 12,142,000 168,120,000
Curtzin 1 3,676 6,500 20,000 23,894,000 330,840,000
{Sub-total) 884,711,729 3,899,841,631
3,2 Spiliway
(1} Approach wall & weir - .
Excavation Common m3 3,097 276 1,631 854,772 5,113,147
Wearock m3 4,645 339 1398 1,574,655 6,493,710
Ruock m3 962 3475
Conerete m3 5,628 13,442 132,187 89,093,576 876,135,436
Rein bar t 135 5,292 1,460,955 714,420 197,228,925
(2) Ctwteway & basin .
Excavaiion Common m3 11,879 279 1,651 3,278,604 19,612,229
Wea.rock m3 17,818 334 1398 6,040,302 24,909,564
Rock m3 962 3475
Concrele m3 14,260 13,442 132,187 191,682,920 1,884,986,620
Rein bar 1 285 5,262 1,460,955 1,508,220 416,372,175
- Grouting Consoli. 1 35 6,500 90,000 227,500 3,150,000
(3} Mctal work
Spillway gate Ls 1 108,000,000 108,000,060
(Sub-ttaly 402,974,969 3,434,001,806
SUB-TOTAL OF 3, 1,287,686,658 7,333,843 ,437
4. WATER SUPPLY PIPE LINE
4.1 Excavation m3 276 1,651
4.2 Backfitl in3 244 .17
4.3 Add. pump station Ls 1 1,166,000,000 7,800,000,008 - 1,166,000,000 7,800,000,000
44 Add. purification plant Ls 1 1,44 8,000,000 9,683,000,000 1,448,000,000 9,683,000,000
4.5 Add. pipe line ls 1,540,0400,000
4.6 Add. intake & surge tank is 1 77,000,000  2,810,000,000 77,000,000 2,810,000,000
4.7 Receiving well Ls 1 6,000,000 218,400,000 6,0100,000 218,400,000
SUB-TOTALQF 4. 2,697,000,000 © 20,51t A00,000
TOTAL GF DIRECT CONSTRUCTION COST 4,282,052,858 20,847,534 548
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Table F-17  Cost Estimate for Downstream Cidanau Dam:  Scheme C-2
- UNITPRICE AMOUNT
DESCRIPIION Uain oy Tr i
{¥n) Rp) Yeu) {Rz)
1. PREPARATORY WORK
(20% of 24344 546) N8 2810760979
2. DIVERSIDN WORKS
T loler d canlee
Tuavation Comynon ml 997 EiL 1458 I15,172 SISO
Wearek m3 19%0 339 1398 4,057,810 16235000
Reck 3 6911 962 3475 671668 24262450
Concmts ml 2,610 1412 131,187 35.435,150 MEIT360
Rein bar v 100 522 1,460,535 579,200 146,095,500
(Sub-toush) 47,068,186 AN
21 Tunockl=4000, D 5m)
Bagavatica m} 19710 (N2 105,122 93,618,240 1,125,856,620
Lining coms. ml 2464 13,488 155,546 33,234,432 131,265,344
Plugcene. m3 616 13,434 155,516 $,252.768 106,204,555
Grouting ¢ o 5,500 90,000 3,276,000 45360 000
Rein b t 126 1,192 1,460,433 05,792 134,080
(Sut-tot]) 140,078,232 1345256350
SUB.TOTAL OF 2. 187,143,998 132970507
3. DAM
31 Colferdam
Excavatios m) 2,500 76 1651 590,000 4,121,500
Brobankment w3 (00 1514 5964 302 BOG 000 1,141, 500,000
(Sub-toal} 203,450,000 1196921500
32 Mund=mn
Exeavaion Coennon 3 24986 ns 1.851 696,136 41,250,085
Wearock =3 54,136 99 1,39% 18,392,104 15.682,128
Rock =3 4161 962 1475 05768 14,489,500
Embank mees Carg m3 49,100 05 2,399 29,705,500 115,526,500
Filtee m} 31,008 2288 5356 71,538,780 180,208,843
Raxdom Lk ] 12975 £t 1,144 12,181,975 53,433,500
Rerk m3 170175 1,514 5564 232,7953% 1,013, 5306,100
Geouting Blaskey t 35 6,500 90,000 184 3,040
Corsobi ' 182 5.500 90,000 LY83.000 16350000
Consn ' 2,556 5,50 90,000 16,614,000 20,040,000
(Sub 1ol 438,671,613 171,503,162
3.3 Sad trap basin
Excovation Correncar ) 26750 e 2,116 24,663,000 [ XTI
Wea rock m3 333 2,185
Rock m3 962 44313
Mrinirosxe madZm) w3 35,000 22 1317 13,420,000 435,00
Coxree ml 129 13442 132,187 16,132,400 138,624,500
(Subtetal) 114,213,400 920,547,900
SUB-TOTALOF 3. 355341,013 1395378062
4 SPILLWAY
4.1 Sile channct
Facavation Commman m3 103.140 6 1%5) 28,632,240 111,714,740
Weareck w3 1201 39 1394 9,556 163,155,386
Reck m3 34,502 902 3475 TATLT4 Frrarre
Coxrie m3 pigin 13442 12187 372,686,008 1658352388
Reia bar 1 L75] 5292 1,460,935 2755540 759,656,600
[Subol 451,077,485 4594062564
42 Chuzoway
Excevation Carsoon m) 13093 6 E51 14,653,668 51,656,511
Weark m3 127,435 333 1,398 43,157,005 iT.140,150
Rock m3 31856 P67 3473 30,645,412 110,699,600
Corcietg m3 78 13,842 132,187 112,953,550 LS9 40925
fein bar t 175 5292 1450955 926,100 W5
(Sab tota]) 29,715,885 1750354343
43 Phengepoot
Excavarion Comenon =3 200 718 1651 560,250 3,351,530
Wearak w} 14210 333 1,39 4.847,1%0 13,465,550
Beck o 1,350 952 3415 2341, 14,681,000
(St} 25,510, 79% a0
SUB-TOTALOF 4. MI25490 GIFLBIOT
5. QUILEF WORX
5.1 Intake lower
Excration Caernon o3 3,758 16 1,651 1,057,208 6,200,454
Wearock 3 4176 339 1,395 1,415,661 5,835,048
Rock m3 413 962 1415 40216 V45550
Cocarste m3 500 13402 132,157 6,721,000 66,293,500
Rein bar . = 5292 1,560,933 105,84 2215100
(Sub-tetal) 2,631,824 108,807,656
52 Toudks shaft
Excavaticn m) 25 8.4 02,122 2,614,456 2,531,478
Caxmic m3 m 13488 155,545 2,305,448 26,598,364
Fein bar ' [ 5292 1450935 n.I82 765,730
(Bub-texal) 4,951,656 65.298,574
SUB-TOTALOF 5, 14,633,424 174,706,230
6. METAL WORK
6.1 Divension gur La 1 33,050,000 33,040,000
62 Suslcondud Is 1 808,500,000 804,500,000
63 Hollow jol valve ts 1 45,000,000 45,000,000
4 Chuard walve Is 1 22,500,000 2,500,000
SUB.TOTALOF 6. ) 100,540,000 508,500,000
7. WATER SUEPLY PIPE LING
. Exewrsion m3 Fiid 1,651
1.2 Buckdill mi 244 L
7.3 Add, parvyp statica 1
7.4 Add, prrific sion plant Ls
1.5 Add. pipe Yine Is 1 50,000,000 504,000,000
7.6 Add. intake & surge tank s
SUB-TOTAL DR T, 501,000,000
TOTAL CF DIRECT CONSTRUCTION COST 2.751,061,562 17,368,619375
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Table F-18  Cost Estimate for Heightening of Krenceng Dam wilh One Diversion Tunnel: Scheme C-2

: UNIT. PRICE AMOUNT.
DESCRIPTION Unit Qy Fo te Fc ie
0.0 RBp) {Yen} (Rp)

1. PREPARATORY WORK
(0% of 243) 264,175476 1.556,022.425

2. DIVERTED TUNNEL,

21 Coffering work

Coffering Eixca, m3 S00 276 1,651 : 138,000 825,500
Fmbank m3 500 441 1,144 220,500 572,000
{Sub-tolal) 358,500 1,397,500
22 Weir

Excavalion Common m3 400 276 1,65% 110,400 660,400
Wearock m3 400 339 1,398 135,600 §59,200
Raock . m3 200 962 3475 192,400 695,000
Concrele m3 150 5,052 118,708 757,800 17,806,200
Rein bar t 5 5,292 1,460,955 79,380 21,914,325

Galz Ls 1 2,000,000 2,004,000
(Sub-total) 3,275,580 41,635,125

2.3 Inlet & outlet

Excavslion Common m3 1,664 2716 1,651 459264 27471264
Wea.rock m3 1,664 339 1,398 564,006 2,326,212
) Rack m3 832 262 SAT5 800,384 4891,200
Concrele m3 160 13,442 132,187 1,344,200 13,218,700
Rein bar t 20 5,292 1,460,955 105,840 29,219,100

Trash rack Ls 1 1,000,000 1,000,000
{Sub-total) 4,213,184 50,402,536

2.4 Diverted tupnel
Excavation m3 1,600 8,744 105,122 ) 13,960,400 148,195,200
Lining conc. m3 650 13,488 155,546 8,767,200 101,104,200
Plug conc. m3 13,488 155,546

Grouting 3 350 6,500 G0,000 2,340,000 32,400,000
Rein bar t 35 5,292 1,460,955 185,220 51,133,425
(Sub-1otal) 25,282,820 352,833,525
SUB-TOTALOF 2, 33,190,684 446,268,686

3. HEIGHTENING OF‘KRF.NCENG DAM

3.1 Maindam
Excavation Commeoen m3 146,652 216 1,651 40,475,952 242,122,452
Wea.rock m3 97,768 339 1398 33,143,352 136,679,664
Rock m3 962 3475
Embankment Cwe m3 1,281,085 605 2,359 775,056,425 3,022,019,515
Filter m3 2,285 5,156
Random m3 : 441 1,144
Rock m3 1,514 5964
Grouting Blanket 1 1,868 6,500 90,060 12,142,000 168,120,000
Curtain 1 3,576 6,500 40,000 23,804,000 330,840,000
{Sub-1otal) 884,711,729 3,839,841,631
3,2 Spillway
(1) Approach wall & weir ’ ’
Excavation Common m3 3,097 216 1,651 854,172 5,113,147
Wea.rock m3 4,645 339 1368 1,574,655 6,493,710
Rock m3 962 3413
Conerete m3 6,618 13,442 132,187 89,053,576 876,135,436
Rein bar L 135 5292 1,460,955 714,420 197,228,625
{2) Chutcway & basin
Excavalion Common m3 11,87% 276 1,651 3,278,604 19,612,229
Wea.rock m3 17,818 339 1,398 6,040,302 24,909,564
Rock m3 962 3475
Concrele m3 14,260 13,442 132,187 191,682,920 1,384,986,620
Rein bar 1 28% 5,292 1,460,955 1,508,220 416,372,175
Grovting Consoli. ! 35 6,500 90,000 221,500 3,150,000
(3) Metal work
Spiliway gate Ls 1 108,000,000 103,000,000
{Sub-10tal) 402,974,969 3,434,001,806
SUB-TOTAL OF 3. 1,287,686,698 7.333,843,437

4. WATER SUPPLY PIPE LINE

4.1 Excavation m3 276 1,651

4.2 Backfill m3 . 244 1,717

4.3 Add, pump station Ls i 1,167,000,000  7,808,000,000 1,167,000,000 7,808,000,000

4.4 Add. purification plant Ls 1 1,812,060,000 12,118,000,000 £,812,000,000 12,118,000,000

4.5 Add, pipe line Is 1,540,600,000

4.6 Add. intake & surge 1ank s 1 £0,000,000 2,914,000,000 80,000,000 2,914,000,000

4.7 Receiving welt iz 1 6,000,000 218,400,600 6,000,600 218,400,000
SUB-TOTAL OF 4. - 3,065,000,000 23,058,400,000
TOTAL OF RIRECT CONSTRUCTION COST 4,650,052,858 32,394,544 548
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Table F-19  Cost Estimate for Cidanau Gated Weir: Scheme C-3

UNIT PRICH AMOUNT
DESCRIPTION Uit Qy Fe lc Fe L&
(Yen) (Rp} {Yen) (Rpl
1. PREPARATORY WORK
(20% of 2#3441+5) 414455432 1,755,702,092
2. DIVERSION WORK
2.1 Coffering work
Sheet pile & beacing 1 159 131,583 36915 20,921,697 5,860,485
SUB-TOTAL OF 2. 20,921,697 5,869,485
3. DAM
31 Maindam
Excavation Common m3 10,662 276 1,651 2942112 17,602,962
Wea.rock m3 Bd62 139 1,398 2,868,618 11,829,876
Rock m3 2,200 962 3475 2,116,400 1,645,000
Congrete m3 21,325 5,052 118,708 107,733,900 2,531,448,100
Grouting Consoli. 1 219 6,500 90,000 1,423,500 19,710,000
Curtain t 352 6,500 20,000 2,288,000 31,680,000
SUB-TOTALOF 3. 119,373,130 2,619,915,938
4. SPILLWAY
4.1 Dentat work
Cxcavation Common m3 22,389 216 1,651 6,179,364 36,964,236
Wearock m3 339 1,398
Rock m3 962 3475 R
Conezete m3 8379 5,052 118,708 42,330,708 994,654,332
{Sub-tatal) 48,510,072 1,031,618,571
4.2 Weir & pier )
Excavation Common m3 276 1651
Wea.rock m3 1,170 339 1398 396,630 1,635,650
) Rock m3 500 962 3475 481,000 1,737,500
Cancrole m3 10,761 13,442 132,187 144,649,362 1.422,464,307
Rein bar | 1,260 5292 1,460,955 6,826,680 1,884,631 950
Greuting Consoli. \ 126 6,500 S0000 819,000 11,340,000
Curiain t 180 8,500 50,000 1,170,800 16,200,000
{Sub-total) 154,342,672 3,338,009.417
4.3 Hoist & tridge
Concerele m3 237 13442 132,187 38,591,982 319,508,877
Reinbar t 574 5,092 1,460,955 3,037,608 838588170
(Sub-total) 41,629,590 1,218,097,047
SUB-TOTAL OF 4. 244,482,334 5,587.725,035
5. METAL WORK
5.1 Roller gate Ls i 1,620,000,000 1,620,000,000
5.2 Steel condait Ls t 565,000,600 565,000,000
5.3 Hollow jet vaive Ls 3 45,600,000 45,000,000
5.4 Guard valve Ls 1 22,500,000 22,500,000
SUB-TOTALOF 3. 1,687,500,000 563,000,000
6. WATER SUPPLY PIPE LINE
6.1 Excavation m3 276 1,631
6.2 Backfill m3 244 L7
6.3 Add. pump station Ls
0.4 Add, purification plant is
6.5 Add. pipe line Ls
6.6 Add. intake & surge tank Ls
SUB-TOTAL. OF 6.
TOTAL OF DIRECT CONSTRUCTION COST 2.486,732,593 10,534,212,550
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Table F-20  Cost Estimate for Heightening of Krenceng Dam with One Diversion Tunnel:  Scheme C-3

UNIY PRICE AMOUNT
DESCRIPTION Unit Qy Fc le Fe Lo
. (Yen) (Rp) (Yen} (Bp)
1. PREFARATORY WORK
(20% of 2+3) 264,175,476 1,550,022,425
2. DIVERTED TUNNEL
21 Coffering work
Coffering Exca. m3 500 276 1651 138,000 825,500
Embank m3 500 44] 1,144 220,500 572,000
(Sub-jotal) 358,500 1.397,500
22 Weic .
Excavation Common m3 400 216 1,651 110,400 660 A00
Wea.rock m3 400 339 1398 135,600 559,200
Rock m3 200 962 3475 192,400 695,000
Concrete m3 150 5,052 118,708 757,800 17,806,200
Rein bar 1 15 5292 1,460,955 79,380 21,914,325
Gate Ls 1 2,000,000 2,000,000
{Subotal) 3,275,580 41,535,125
2.3 Inlet & outlet
Excavation Common m3 1,654 276 1,651 459,264 2.147,264
Wea.rock m3 1,664 339 1,308 564,055 2,326,272
Rock m3 832 962 3475 30D,382 2,591,200
Concrete m3 100 13,442 132,187 1,344,200 13,218,700
Rein bar 3 0 5,192 1,460,955 105,840 29,219,108
Trash rack Ls 1 1,000,000 1,000,000
(Sub-total) 4,273,784 50,402,536
2.4 Biverted tunnel
Excavation m3 1,600 8,744 105,122 13,990,400 168,195,200
Lining cone. m3 650 134885 $55.546 8,767,200 101,104,900
Plug conc. m3 13,488 155,546
Grouting, 1 360 6,500 90,000 2,340,600 32,400,000
Reinbar . L a5 5,292 1,460,955 185,220 5$1,133425
(Sub-total) 25,282,820 352,833,525
SUB-TOTALOF 2. . 33,190,684 446,769,686
3. HEIGHTENING OF KRENCENG DAM
3.1 Maindam
Bxcavatpn Comraon m3 146,652 216 1,651 40,475,952 242,122,452
Wearotk m3 97,768 - 339 1,398 33,143,352 136,679,664
Rock m3 052 3475
Embankment Core m3 1,281,085 605 2359 715,086,425 3,022,079.515
Filter m3 2,285 5,756
Rendom m3 44 1,144
Rock ‘m3 1,514 5964
Growting Blanket L 1,868 6,500 90,000 12,142,000 168,120,000
Curlain 3 3,676 6,500 90,000 23,894,000 330,840,000
(Sub-1otal) 884,711,729 3,899,841,.631
3.2 SPILLWAY
{1} Approach wall & waic .
Excavation Common m3 3,097 276 1,651 £54,772 3,113,147
Wearack m3 4,645 339 1398 1,574,555 6493,710
‘Rock m3 962 3475
Concrete m3 6,628 13,442 132,187 89,093,576 876,135,436
Reinbar i 135 5,292 1,460,953 14,5280 197,228,925
{2) Chuleway & basin
Excavation Common m3 151,879 216 1651 3,718,604 19,612,229
Wea.rock m3 17,818 339 1,398 6,040,302 24,909,564
Rock m3 962 3475 .
Concrete m3 14,260 13,442 132,187 191,682,920 1,884,986,620
Rein bar 1 285 5,292 1,460,955 1,508,220 416,372,175
Grotting Cuonsoli, t 35 5,300 5,000 227,500 3,150,000
(3) Metal work
Spitlway pate is 1 108,600,000 108,600,000
(Sub-total) . 402,974,969 3,434,001,806
SUB-TOTAL OF 3, 1,287,686,698 7,333,843,437
4. WATER SUPPLY PIPE LINE
4,1 Excavalion m3 276 1651
4.2 Backfill mi A4 1y
4.3 Add. pemp station Ls I EI8%,000,000  7,951,000,000 1,189,000,000 7,951,000,000
4.4 Add. purification plant Ls 1 1,875,000,000  12,538,000,000 1,875,000,000 12,538,000,000
4.5 Add. pipe linc Ls 1,540,000,000
4.6 Add. intake & surge tank Ls 1 82,600,000  3,003,000,000 82,000,000 3,003,000,000
4.7 Receiving well Ls 1 6,000,000 218,400,000 6,000,000 218,400,000
3,152,000,000 13,730,400,000
SUB-TOTAL OF 4., .
TOTAL OF DIRECT CONSTRUCTION COST 1,585,052,858 9,336,134,548
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Table F-21  Cost Estimate for Cibanien Dam;

Scheme D-1

FT-21

UNLT PRICH, —— AMOUNT
DESCRIPTION Unit Qty Fe Le Fe 1o
— e Vet {Yea) - R
1. PREPARATORY WORK
(0% of 20 314+ 545 464,133,519 2942,352614
2. DIVERSION WORK
21 1o & oode
Excavigon Cuxnumen m) 1,031 6 1,851 290,624 1,738,501
Wea tock ™3 2106 339 1,398 113,93 2944118
Aok m) 1N 961 3418 050,502 25,5405
Concrite m) 2640 13242 132,187 35,485,830 33,973,620
Rein bax ] 180 s 1,460,958 329,200 144,095,500
Subs tecel) 44,111,584 25,355,096
17 Toene¥imd i, DaSed
Excavsticn m) 10,482 2744 04,122 1419328 1099, 784,354
Limg tonc, ml 2404 13,483 135,516 32,425,152 373,932,584
Plagrone. =3 €16 13488 A55.546 9,215,768 106,704,556
Frowe] 1 5 8,50 90,000 1,555,000 22,140.000
Rein bar t (¥ i 1,450,855 550,516 179,697 453
(Sub-1otal) 135,407,561 1,782,250,%69
SUB-TOTALOF L. 172,519,106 2,307 671055
3. DAM
3.1 Cofferdun
Excavation m3 2,50 218 1,85k 0000 4,071,500
Etrhank tacot, md A0 L34 564 AN 1,13280000
(Bub-rotal) 302,420,000 1i56927,500
32 Main daem
Excavation Ceenroon m3 11,075 s 1681 3,055,700 15,264,825
Wea rock wnd i?a% kel 1398 7,508,830 20545200
Reck ) F15m 967 3475 74,514,240 269,302,000
Embankment Core m3 101 416 05 2,355 61,336,680 139,240,344
Filter m3 62,604 2253 5756 143,148,350 360,578,364
Rapdem m3 114500 4] 1144 T7,130.900 20085,600
Rock m3 «1,105 1,514 3964 17,800,970 2433918, 220
Grouting Blmka L 414 6,500 80,000 3,081,000 42 68000
Congobi 1 1K £,500 $0.000 TALOGD. 10,200.100
Cimaia K 1257 6,500 50,000 8,355,500 15,320,000
| {Subtesl) 996,871,350 3721,225.553
3.3 Saddlc dam
Excavation Coanmon m) 3,595 18 2,176 w2, TR0
Weareck m3 1150 3% 2,585 2,437,410 12,535,150
Rexk (55 ] 25,160 561 4433 24,205,920 111,534,250
Embenl oot ml 167,975 224 177 A0, 545,500 W5
Urousing t 597 1341 132,182 3,075 71.413,659
(Sub-1eeal) 16,644,024 505,771,351
St TOTALOF ). 1376361704 5A 429907
4. SPILLWAY
4.1 5ids chagoct . )
Extavation Cormmon ml 4100 76 1,651 2,135,600 13,311.H0
Wearak w} 16200 33 1.3%8 3451500 22,647,600
Rock m3 $8700 w62 3035 34,545,400 W07 30
Carerets m3 21,170 13447 132,187 134,567,190 179391790
Rein bar t 400 5292 (460955 2,116,500 334,122,000
(Sub-rate) FHEF56,140 3615833790
42 CQadowsy
Exeavagon Cecrrnen m3 19,245 6 1,681 3,93),620 5,511,455
Wearxk m3 a0 i 1,398 9,654,110 IR0
Rock m) $ns 561 BRI 55,913,300 500,525
Ceecrew m3 11395 13,442 132,187 153,171,550 1,506, 270,855
Rein bar i m 5,92 430955 1,164,240 319,210,100
Bebzcra) 263,8%1,3%0 Z295334,108
43 Phaoge poot
Eacavation Canmen ml 4032 16 1,651 1,.112.332 6655371
Weapeck m3 3,051 339 [ 3 273,695 11,2134
Rock @3 B 962 415 73,1543 VBT, 500
(Sub-toeal) 30,954,016 115,008 704
SUB.TOTALOF 4. 643,506,146 $,967,130,759
5. OUTLET 'WORK
51 Joske wwet
Excavation Gommen wd 513 6 1,851 142,150 350,165
Wearnk w3 10X 139 1,398 343,170 1439 5%
Rk o3 3,606 2 3475 3463972 11,530 850
Caxne m3 T REEC> 112183 D592 00482,5 0
Reia bar £ » 5262 1460558 153468 42,367 655
Eubraa) 15,319,510 151,650,810
5.2 louke shaft
Baravaim . w3 32 L %20 ol 1905008 33,501,504
Cocrie w?d 191 13,468 155,545 2.576.208 29,709,285
Reinbar i & 5,281 1460,95% 52 3,765,710
(Sub-2etal) 5510902 12,379,520
SR TOTALCE S, 19,240,652 pLalir v 7o
6. METAL WORK
6.1 Diversiongale Ls i 33,040,000 33,040,000
6.2 Steel condui Ls ] 208,500,000 $08,500,000
63 Poltow Jrvalve i 1 £5,000,000 A500,00
6.4 Guard valve ia 1 27, 500,000 22,500,000
SUB TOTALOF 6. 100, 540,000 208,500,000
7. WATER SUPPLY PIPE LINE
7.0 Excavatien mi 134,500 bl 1,651 37,084,400 225,054,500
7.2 Bukfill [ 133,200 244 7 30,060,400 AUL5H 200
7.3 A, pamp pation s
T4 Add. purificalicn plant Ls
15 Add. gipe line Ls 1 39,200,000,000 39,200,000,000
16 A, ik & rorge tnk 1a
SUB-TOTAL OF 7. &1,195,20 39,633,428,600
TOTAL OF DIRECT CONSTRUCTION COST 2,851,955,315 5731155605



Table F-22  Cost Estimate for Heightening of Krenceng Dam with Two Diversion Tunnels:  Scheme D-1

LUNIE PRICE AMOUNT
DESCRIPITION Unit Qly Fo le Fo Le
(Yen) (Rp} (Yen) (Rp)
1. PREPARATORY WORK
(20% of 243) 271,982,360 1,734,709,347
2 DIVERTED TUMNEL
Al Coffering work
Coffering Exca. m3 1,000 276 1,651 276,000 L65E,000
Hurbank m3 1,000 441 1,144 441,000 1,144,000
(Sub-tolal) 717,000 2,795,000
22 Weir
Bxcavalicn Common m3 1,200 216 1,651 331,200 1,981,200
Wea.rock mi3 1,200 339 1,398 406,800 1,677,600
Rosk m3 600 962 3475 577,200 2,085,000
Concrele m3 410 5,052 118,708 2071,320 48,670,280
Rein bar t 41 5192 1,460,955 216,972 59,899,155
Gate Ls z 2,000,000 4,000,000
(Sub-total) 7,603,492 114,313,235
2.3 Inler & outlet
Excavation Common m3 4,576 276 1,651 1,262,976 7,554,976
Wea.rock m3 4,576 339 1398 1,551,264 6,307,248
Rock m3 2,288 252 3475 2,201,656 7,950,800
Concrete m3 200 13,442 132,187 2,688,400 26,437,400
Rein bar t 40 5,292 1,460,955 211,680 58,438,200
Trash rack Ls 2 1,000,000 2,000,000
(Sub-total) 9,915,376 106,778,624
2.4 Diverted turmel]
Excavaticn m3 5,320 8,744 105,122 46,518,680 559,249,040
Lining cont. m3 2,170 13,488 155546 29,268,550 337,534,820
Piug conc. m3 13488 155,546
Grouting L 1,200 6,500 90,000 7,800,000 108,000,000
Rein bar ' 76 5,202 1,460,955 402,192 t11,052,530
(Sub-total) 3980232  1,115816,440
SUB-TOTAL OF 2. 102,225,100 1.339,703,269
3. HEIGHTENING OF KRENCENG DAM
3.1 Maindam .
Excavation Common m3 146,652 276 1851 40,475,952 242,122,452
Wensock m3 97,768 339 1,398 33,143,352 136,679,664
' Rock m3 962 3475
Embankment Core m3 1,281,085 605 2359 775,036,425 3,022,679,515
Fitter m3 2,285 5.756
Randem o3 441 1,144
Rock m3 1,514 5964 -
Grouting Blanket i 1,868 6,500 S0,000 12,142,000 163,120,000
Curtain £ 3,676 6,500 50,000 23,894,000 330,340,000
(Sub-total) 884,711,729 3,899,841,631
3.2 SPILLWAY
(1) Approach wall & weir
Excavation Cominon m3 3,097 276 1,651 854,772 5,113,147
Wea.rock 3 4,645 339 1398 1,574,655 6,493,710
Rock m3 262 3475
Concrete m3 6,628 13442 - 132,187 89,093,576 376,135,436
Rein bar t 135 §292 1,460,955 114420 197,228.925
(2) Chuteway & basin -
Excavation Common m3 11,879 276 1,651 3,278,604 19,612,229
Wea.sock m3 17,818 339 1398 6,040,302 24,909,564
Rock m3 952 3475
Concrete m3 14,268 13,442 132,187 191,682,920 1,884,986,620
Rein bar t 285 5,292 1,460,955 1,508,220 416,372,175
Grouting Consoli. 1 35 6,504 0,000 221,500 3,150,000
(3) Metal work
Spillway gaie is ! 108,000,000 108,000,000 .
(Sub-total) 402,974,969 3.434,001,806
SUB-TOTAL OF 3. 1,287,686,698 7.333,543,437
4. WATER SUPPLY PIPE LINE
4.1 Bxcavation n3 - 276 1,651
4.2 Backfiil m3 244 717 -
4.3 Add. pump giation Ls 1 1,188,000,000  7,943,000,000 1,188,000,000 7.,943,000,000
4.4 Add. purification plant Ls 1 1,515,600,000  10,103,000,000 1,511,600,000 10,103,000,000
4.5 Add, pipe line Ls ’ 1,540,000,000
4.6 Add, intake & surge tank | Ls 1 79,000,000 2,899,000,000 79,000,000 %,899,000,000
4.7 Receiving well Ls ¥ 6,000,000 218,400,000 6,000,000 218,400,000
SUB-TOTAL OF 4. - 2,784,000,000 . . 21,163 400,000

TOTAL OF DIRECT CONSTRUCTION COST

FT-22

4,431,8%4,158

31,571,656,083



Table F-23

Cost Estimate for Pownstream Cidanau Dam:  Scheme D-2

TR PRIGE AMOHE
DESCHIPIION Unit Qiy Fe Le [ Lg
J— Yen) 1Rp} Yen) {Rp),
1. PREPARATORY WORK
{20% of 2434+ 516) NL118927 ZA10,269,91%
2. DIVERSION WORK
21 Tole & cola
Eacavation Coovmon m3 §57 6 (X1 15,412 LB 040
Weareck (3] 11,970 33 1,18 4057330 16,1H,060
Reck w3 6482 962 3ATS 5716644 24762450
Conxrete m3 1.640 13,442 132,187 35486230 348,573,640
Reinbur t 100 5292 1,450,958 529,20 146,095,500
{Sub-totaly 1,065,766 3N
22 Tuooel(=4000,D-=5a)
Excavation m 10,710 5T 105,522 $3.648, 720 LI12505562)
Lning ronc. o) 248 2448 155,316 BB4.40n 183.265.344
Plug cone, m? 636 k388 155,546 152,768 106,30+, 556
Grouting L 304 8,500 90,000 1,276,000 43,360,000
Reinbar L 116 5292 1A4¢0,953 56,192 184,000,230
(Subtatal) 140,078,132 1345265,850
SUB-TOTALOF 2, 187,144,558 2,382.978.587
3. DAM
2.1 Coffordem
Excavatica md .50 ns 1469 690,000 4,127,500
Embenkenco: m3 D00 1.514 1964 302,800,060 1,192,800,000
Sub-toal) 301,499,000 1126327 500
22 Main Sun
Excaystion Coirinog m3 24,916 el 1851 SE36.135 41,25L 886
Wearock m3 51,135 339 L3 18,352,104 T5.682.18
Rock: ml 4164 $62 3413 4,005,768 14,469,900
Emberkmeot Core m) 49,i00 0¥ 1159 19,205,506 115,826,900
Filter w} 31,308 2,45 5736 1,533,720 180204, 343
Pandom m} 12975 4451 1,144 32,181,975 $3,483,400
Rack =} 170,275 1,514 5354 252,796,350 115,520,100
Groging Bluntig. t 35 8,500 23,000 354,000 5,040,000
Comsol, 1 182 6,50 90,000 L183.000 16,380,000
Cumain ] 2,555 6,500 0,000 16,614,000 230,090,000
(Sub-rotal) 435,637,613 1,777,503,i62
33 Sand bep basin
Excavasioo Caxnmen m3 306,750 s 2176 663,000 657 413,000
Werrok m3 319 155
Rk m3 962 4433
Maoronene e moad{Zhoa} w3 35000 44 7 13,420,000 44,435,000
Coex rew m} 1.200 3442 132,187 16,130,400 158,674 400
(Bub-roual} 114,213,400 §20,3547 400
SUB-TOTALOP 3. A535H1,003 2885373052
4. SPILLWAY
A1 Sr thaecd
Escevation Corraven mF 03,74 6 1.65¢ 28,632,240 175,214,740
Wearack ;3 He07 REr) 1393 33,583,811 18),156,345
Rock w} 38,907 962 3475 ITAD,TI4 135,184 4%
Eoremte =3 e bl 13442 132,487 2,665,008 36654752338
Rein bar 1 5 522 1 A0.955 2,751,540 159,656,600
(Sub-toaly 48,007,485 4894.064,54
42 Clateway
Excaratite Corrrnon [ ) 33,093 e 1,631 14,653,668 E7,585,543
‘Wexrock m3 7425 339 1398 43,197,015 175,140,150
Reck md aLe58 563 3478 30545472 119,629,600
Coacrrer m¥ 4,115 13442 132,157 117.953, 4% L159,240,925
Rein bar 1 175 5392 1.450,955 26,1 251,917,128
Eub2oad) 07,375,865 Li9035e 13
4.3 Phange pacd
Eaxavation Cerninon ) 20%) % LG5I 250 3,351,50
Wearnck m3 14,210 a1y 139 4,517,190 19,365,550
Rexcik mi 24,350 962 3475 23,434,520 24,651,000
(Sud-tatal) 28,311,750 107,268 1 (0
SUB-TOTALOF 4. N8040 STIL2RT017
5. OLUITLEF WORX
5.1 Intoke tower
Excavaion Cocamen m3 315 76 1,651 1,097,208 5,209,450
Wes rock ol 1,176 19 1,338 1415,664 5531013
Rock ml 418 953 3415 A NE 1452550
Carerete mi 300 13442 in,17 6,731,000 6,093,500
Keio bar t p] 392 1,440,955 108,840 13,219,100
(Sab-toal) 9,681,92¢ 108,807 6546
52 Tolako shefi
Excavation m3 9 3,741 62,322 2,614,456 305 473
Coxcre m3 171 13,482 155,446 2,306,448 26,538,256
Reinber ] & 5,292 1465935 31,752 4755750
(Sul-total) 4,852,656 65398 514
SUB-TOTALOF 5. 14,634,484 174,706,230
6. METAL WORK
6.1 Divearion gate Lse 1 33,040,000 33,040,000
6.2 Zxelconduic [ 7] 1 204,500,060 834, 500,600
6.3 Hollaw joi valve 7] 1 45,000,000 45,000,000
6.4 Cuard valve Ia ) 22,500,000 22,500,000
SUB-TOTALOF &, 100,540,000 208,500,000
7. WATER SUPPLY FIFB LINE
7. Eacavation L] 6 1,691
7.2 Backfill (/] U4 1117
7.3 Add. pemp watican Ls
74 Add. gurification plast [F]
7.5 Add. pipe lice: L E 304,000,000 504,000 G
7.6 ASd. intake & suige tenk Ls
SUB-TOTALOF 7. 504,000,000
TOTAL OF DIRECT CONSTRUCTION COZT' 2,251 061,582 ET361,619475



Table F-24  Cost Bstimate for Heighitening of Krenceng Dam with Two Diversion Tuanels: Scheme D-2

UNIT PRICE AMOUNT
DESCRIPTION Unit Qy Fe Le Fe Le
Nen} {Rp) {Yen} (Rph
1. PREPARATORY WORK
(20% of 243) 217.982,360 £.734,109,347
2. DIVERTED TUNNEL
2.1 Coffering work
Colfering Exca. m3 1,000 276 651 276,000 1,651,000
Embank m3 1,000 441 44 441,000 1,144,000
(Sub-total) 717,000 2,795,000
22 Weir .
Excavation Common m3 1,203 276 1,651 331,200 1,981,200
Wez.rack m3 1,200 339 1398 406,800 1,677,600
Rock m3 600 962 3473 577,200 2.085,000
Concrele m3 410 5,052 118,708 2,071,320 48,670,280
Rein bar t 41 5,292 1,460,955 216972 59,899,155
Gate is 2 2,000,000 4,000,040
{Sub-1ctal) 7,603,492 114,313,235
2.3 Inlet & outiet
Excavation Common m3 4,576 216 1,651 1,262.976 1554976
Wearock w3 4576 339 1398 1551264 5,397,248
Rock m3 2,288 962 3475 2,200,056 7,950,800
Concecte m3 200 13,442 132,187 2,688,400 26,437,400
Eein bar L 40 5,292 1,460,955 211,680 58,438,200
Trash rack Is 2 1,000,000 2,600,000
{Sub-total)} 9,915,376 104,778,624
2.4 Diverted tamnel
Excavation m3 5320 8144 105,122 46,518,080 556,249,040
Lining cone. m3 2,170 13,488 135,546 29,263,960 331,524,820
Piug conc. m3 13,488 155,546
Grouting, 1 1,200 6,500 90,000 7,800,000 103,000,000
Rein bar 1 7 5292 1,460,955 402,192 111,032,580
{Sub-total) 83,989,232 1,115,816,440
SUB-TOTALOF 2. 102,225,100 1,339,703,29%
% HEIGHTENRIG OF KRENCENG DAM
3.1 Maindam
Excavatian Common m3 146,652 216 1,651 40,475,952 242122452
Wea.rock m3 97,768 339 1398 33,143,352 136,679,664
Rock m3 962 3475 .
Empankment Core m3 1,281,085 605 2359 775,056,425 3,022,079,515
Fifter m3 2,285 5756
Random m3 441 144
Rock m3 1,514 5,964
Grouting Blanket t 1,868 6,500 9,000 12,142,000 168,120,000
: Curtain 1 3,676 6,500 90,000 23,394,000 330,840,000
(Sub-total) 484,711,729 3,399,841,631
3.2 Spillway
(1) Approach wall & weir
Excavation Commen m3 3,097 276 1,651 854,772 5,113,147
Wea.rock m3 4,645 339 1,388 1,574,655 6,493,110
Rock m3 962 3475 .
Concrete m3 6,628 13,442 132,187 89,093,376 876,135,436
Reinbar L 135 5,292 1,460,955 714420 197,22}3,925
{2) Choteway & basin
Excavation Cormon m3 11,879 276 £,651 3,278,604 19,612,229
Wea.rock m3 17,818 339 1398 6,040,302 24,509,564
Raock m3 962 3475
Concreie m3 14,260 13,442 132,187 191,682,920 1,884,986,620
Rein bar 1 285 5,292 1,460,955 1,508,210 416,372,175
Grouting Consoti. 1 a5 6,500 90,000 227,500 3,150,000
(3) Mctal work
Spillway gate Ls 1 108,000,000 108,000,000 _
{Sub-lotal) 402,974,962 3,434,001,806
SUB-TOTALOF 3. 1,287,686,698 7.333,843,437 .
4, WATER SUPPLY PIPE LINE
4.1 Excavation m3 2% 1,651
4.2 Backfill m3 244 1,17
4.3 Add. pump station Is i 1,167,000,000  7,808,000,000 1,167,000,000 7,808,600,000
4.4 Add. parification plant Ls i 1,212,000,000  12,118,000,000 1,812,000,000 12,118.600,000
4.5 Add, pipe line Ls 1,540,600,000
4.6 Add. intake & surge tank ks t 80,000,060  2,914,000,000 80,000,000 2.914,000,000
4.7 Receiving well is i 6,000,000 218,400,000 6,000,000 218,400,000
SUB-TOTAL O¥F 4. 3,065 000,000 23,058,400,000
TOTAL OF DIRECT CONSTRUCTION COST 33,466,656,083

FT-24

4,732,894,158



Table F-25  Cost Estimate for Cidanau Gated Weir:  Scheme D-3
LNV PRICE AMOUNT
DESCRIPTION Uhit Q'y e le Fc le
: (Yem) (Rp) (Yen) {Bp)
1. PREPARATORY WORK
(20% of 2+3.t4+5) 414,455432 1,255,702,092
2 DIVERSION WORK
21 Coffering work
Sheet pile & bracing t £59 131,583 36,915 20,921,697 5,869,485
SUB-TOTAL OF 2. 20,921,697 5,569,485
3. DAM
31 Maindam
Excavation Commen m3 10,662 276 1,651 2,942.712 17,602,962
Wea.rock m3 8,462 339 1,398 2,868,618 11,829,876
Rock m3 2,200 962 - 3475 2,116400 7,645,000
Conorete m3 21,32% 5052 118,708 107,733,900 2,531,448,160
Grouting Consoli. 1 219 6,500 20,000 1.423,500 19,710,000
Curtain 1 352 6,500 $0,000 2,288,000 31,689,000
SUB-TOTALOF 3. 119,373,130 2,619,915,938
4. SFILLWAY
4.1 Dental work
Excavalion Cemmon m3 22,98% 276 1,651 6,179,364 36,964,239
‘Wea.rock m3 339 1393
Rock m3 962 1475
Concrete m3 8,379 5,052 118,708 42,330,708 994,654,332
(Sub-totat) 48,510,072 1,031,618,571
4.2 Weir & picr
Excavation Common m3 276 1,651
Wearock m3 1,176 339 1398 396,630 1,635,660
Rack m3 500 962 3475 481,000 1,737,500
Concrete m3 10,761 13,442 132,187 144,649,362 1,422,464,307
Rein bar t 1,290 5,202 1,460,955 6,826,630 1,884,631,950
Grouting Consoli. L 126 6,500 90,000 812,000 11,340,000
Curiain t 180 6,500 40,600 1,174,000 16,200,000
(Sub-total) 154,342,672 3,338,009.417
4.3 Hoist & bridge
Concrete m3 2,871 13,442 132,187 38,591,982 379,508,877
Rein bar t 374 5,292 1,440,955 3,037,608 828,588,170
{Sub-total) 41,629,5%0 1,218.097,047
" SUB-TOTALOF 4. 244,482,334 5,587,725,035
3. METAL WORK
5.1 Roller gate Ls 1 1,620,000,600 1,620,000,000
5.2 Steel conduit Ls i 565,000,000 563,000,600
5.3 Hollow jet vaive Ls 3 43,000,000 45,000,000
5.4 Guard valve ks 1 22,500,000 22,500,000
SUB-TOTALGF 5. 1,687,500,000 565,000,000
6. WATER SUPPLY PIPE LINE
6.1 Bxcavation m3 276 1,651
6.2 Backfitl m3 244 1,717
6.3 Add. pump station Ls. .
6.4 Add. purification plant Ls
6.5 Add, pipe line Ls
6.6 Add. intake & surge tank Ls
SUB-TOTALOF 6.
TOTAL OF DIRECT CONSTRUCTION COST 2,486,732,593 10,534,212,550

FT-25



Table F-26  Cost Estimate for Heightening of Krenceng Dam with Two Diversion Tunnels:  Scherne D-3

UNIT PRICE AMOUNT
DESCRIFTION Unit Q'ly Fe Le Te Lo
{Yen) {Rp) (Yen} (Bo)
1. PREPARATORY WORK
(20% of 243) 277,982,360 1,734,709,347
2. DIVERTED TUNNEL
21 Coffesing work
Cofftsing Exca. m3 1,600 216 1,651 276,000 1,651,006
Embank m3 1,600 441 1,144 441,000 £,144,000
(Sub-toial) 717,000 1795,000
2.2 Weit
Excavation Commaon m3 1,200 276 1,651 331,200 1,981,200
Wea.rock m3 1,200 339 1,398 406,800 . 1,671,600
Rock m3 600 962 3475 517,200 2,085,000
Concrele m3 410 5052 118,708 2,071,320 48,670,280
Rein bar 1 41 5292 1,460,955 216,972 59,899,155
Gate Ls 2 2,000,000 4,000,000
(Sub-10tal) 7,603,492 114,313,235
2.3 Inbet & outlet
Excavalion Commoen m3 4,576 216 1,651 1,262,976 1,554,976
Wenrock m3 4,576 339 1398 1,551,264 6,397,248
Rock m3 2,288 962 3475 2,201,056 71,950,800
Concrele m3 200 13,442 132,187 2,638400 26,437,400
Rein bar 1 40 5,292 1,460,935 211,680 58,438,200
Trash rack Ls 2 1,000,000 2,000,000
(Sub-101al) 9,915,376 106,778,624
2.4 Diverted tannel ,
Excavation m3 5320 8,744 105,122 46,518,080 559,249,040
Lining conc. m3 2,170 13,488 155,546 29,268,960 337,534,820
Plug conc. m3 13,488 155,546
Growing L 1,200 6,500 90,000 7,800,000 £08,000,000
Rein bar 1 6 5292 1,460,955 402,192 111,032,580
(Sub-total) $3,989,232 1,115,816,440
SUB-TOTALOF 2. 102,225,100 1,339,703,299
3. HEIGHTENING OF KRENCENG DAM
3.1 Mzindam .
Excavation Common m3 145,652 276 1451 40,475,952 242,122,452
Wea.rock m3 97,768 339 1,398 33,143,352 136,679,664
Rock m3 952 3475
Embenkment Core m3 1,281,085 ] 2,359 715,056,425 3,022,079,515
Filter m3 2,285 3,156
Random m3 441 1,144
Rack m3 . 1,514 5964 .
Grouling Blankek H 1,868 6,500 90,000 12,142,000 168,120,000
Curlain 1 3,676 6,500 90,000 23,894,000 330,840,000
(Sub-total) 584,711,729 3,399,841,631
3.2 Spillway
(1) Approach wall & weir
LGxeavation Commen m3 3,097 276 1,651 854,772 5,113,147
Wea.rock m3 4,645 339 1398 1,574,655 6,493,710
Rock m3 962 3475
Concrele m3 6,628 13,442 132,187 89,093,576 876,135436
Rein bar t 133 5,292 1,460,935 714,420 197,228,925
(2) Cimteway & basin .
Excavation Commaon m3 11,879 26 651 3,278,604 19,612,229
Wea.rock m3 17,818 339 1,398 6,040,302 24,909,564
Rock m3 962 3475 )
Concrele m3 14,260 13,442 132,187 191,682,920 1,884,986,620
Rein bar f 285 5292 1,460,955 1,508,220 416,372,175
Grouting Consolt. t 35 6,500 90,000 221,500 3,150,000
{3) Mel work :
Spillway gate Is ¥ 108,000,000 108,060,000
{Sub-total) 402,974,969 3,434,000 806
SUB-TOTAL OF 3. 1,287,686,698 7,333,843437
4. WATER SUPPLY PIPE LINE
4.1 Excavalion m3 216 1,651
4.2 Bacikfill m3 244 1717
4.3 Add. pomp station is 1 1,208,000,000  8,080,000,000 1,208, 5600,006 $,020,000,000
4.4 Add. purification plant Ls 1 1,931,000,000  12,916,000,600 1,931,000,000 12,916,000,000
4.5 Add. pipe linc ks 1,540,000,000
4.6 Add. imtake & surge 1ank Ls 1 24,000,000  3,084,000,000 34,000,600 3,084,000,600
4.7 Receiving well Ls 1 5,000,000 218,400,000 6,000,000 218,400,600
SUR-TOTAL OF 4. 3,229,060,000 24,298 400,600
TOTAL OF MRECT CONSTRUCTION COST 4,896,8%4,158 34,706,656,083

FT-26
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Table F-20  Water Conveyance and Treatment Facilities for Alternative
Development Scale of Heightening of Krenceng Dam

Aliernative
H-1 H2 H-3
Required Additional Pamp 1.10 m¥/s 0.65 m3/s 0.105 m3/s

Capacity*

Irake Facilities (Cidanau)

Intake* L=40m L=40m -
B=20m H=22m B=10m H=22m

Sand trap basin* L =80 m L-80m -
B=65m H=30m B=4m H=30m

Water Conveyance Facilities

Cidanay Pump station* 0.55 m3/s x 2 units 0.33 m3/s x 2 onits ~~ 0.105 m3/s x 1 unit
Booster pump station® 1.03 m3/s x 41l 0.88 x m3/s x 411 0.70 m3/s x 41
Surge tank 2 units 2 units 1 unit

Purification Facilitics

Pump station** : 1.03 m3/s x 41] 0.88 m3/s x 41! 0.105 m3/s x 1
Receiving welf*¥ Replaced Replaced Replaced
Water purification plant** 1.10 m3/s 0.65 m3/s 0.105 m3/s

Mote: 1]  included one standby,
* additional facilities
**  replaced facilities
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Table F-30  Water Conveyance and Treatment Facilities for
Alternative Development Scale of Cidanan Gated Weir

Alternative
M-1 M-2

Required Additional Pump Capacity* 0.205 m3/s ' 0

Intake Facilities (Cidanau)
Intake* - -
Sand trap basin® - -

Pump station® - -

Conveyance Facilities
Booster pump station® - -

Surge tank - -

Purification Factlities

Pump station® 0.205m3/sx 1unit  0.015m3/sx 1 unit

Receiving well ) .

Water purification plant 0.205 m3/s 0.015 m3/s

Note: * additional facilities
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Table F-31 Five (5)-day Mean Inflow Discharge at Existing Cidanau Weir Site
: {Unit: m3/sec)
Year _ Period (day) Jan, Feb. Mar. Apr, May Jun. Jul, Aug, Sep. Oct. Nav, Dec..  Mean

1980 st - 5th 9.02 T.63 10.4% 5.16 1.y 8.8% 378 5.07 612 1.9 2175 6463 12.20
6th - 10th 9.22 1172 195 4.09 042 1017 652 1038 62.58 1.47 256 7343 18.63

1th~ 15th 9.38 11.6 3245 15.05 2.04 436 6.51 15.84 66.5 588 3105 7587 23.04

16th - 20th 907 W72 2245 1L 442 734 1099 2973 28.67 142 3587  9L76 23.59

21st - 25th 9.02 1178 329 1.57 12.4 874 6.11 1225 573 159 4238 6839 17.13

26th - 31st 6.86 14.65 335 4.61 .63 5.49 5.29 4.09 378 1905 4961 9121 18.14

1981 1st - 5th 14378 4267 2832 28.78 14.89 6.52 997 186 504 9683 10.68  20.59 3631
Gth - 10th  167.61 49.8 4,03 28.48 10.24 8.54 2.94 7.15 13.09 3315 9.34 269 30.27

~ 1lth - 15th 66.59  32.67 524 2698 6.84 11.8 6.44 5.13 16.4 1146 5621 19.97 2214

16th - 2(th 70.21 2447 8,51 23.48 10.07 22 12.86 3.65 3.8 8.17 15794 7.96 29.43

21st - 25th 322 433 541 20,12 745 292 1702 B8R 263 425 62 13.4 15.46

26th - 31st 3302 4304 2274 13.03 212 978 2206 10.29 22.8 2099 2164 7294 24.95

1982 1st - S5th 49.48 642 214 415 12.58 562 325 388 195 292 1.13 315 1131
6th - 10th 26,97 263 7345 2462 8.29 878 2.95 2.95 1.33 1.29 12.36 0.98 13.88

11th - 15th 10.12 4 2924 16.71 178 5.92 2.88 1.89 1.23 0.54 3.98 5.15 7.48
iG@h-20th 4199 363 3929 4002 448 588 4.4 L.61 105 222 18 645 1271

2151 - 25th 36.65 7.71 56.8 12.54 394 4.37 511 131 222 217 6.13 6.78 12.14

26th - 31st 107 10.93 1569 17.23 4,46 3 921 1.03 2.48 1.22 5.88 168,55 7.90

1983 1st - 5th 15.68 18.28 i2.53 11.42 478 9.32 18.42 3.31 1.14 0.87 16.3% 4479 13.08
6th - 10th 1616 2176 629 1011 4.7 794 - 14 157 1.76 067 1321 2381 9.95

11th - 15th 14.29 6 5.37 8.5 14.13 623 5.87 218 1.96 075 17.05 10,13 718

16th - 20th 25.58 6.53 4.6 10.47 7.12 8.07 1.1 344 1.63 085 9038 1025 14.81

21st - 25th 46.39 122 4.57 8.87 933  1L.23 5.69 9.1 1.63 5.81 L.49 8.64 10.00

26th - 31st 26.34 9.6 6.81 10.93 6 11.91 0.5 2.04 1.25 1264 5062 1301 13.19

1984 st - Sth 13.13 17.21 136 2151 13.54 14.43 53 579 3.86  24.07 373 4623 1590
6th - 10th 3.19 2898 2473 6.62 2473 804 1133 446  11.56 10.2 639 4447 15.39

11th - i5th 1445 1305 2999 8.87  36.07 125 1.62 343 14.43 469 1128 1837 1434

161h - 20th 16.08 9.61  24.88 7.9 13.42 6.04 4.98 35 15.67 554 1143 1623 10.53

21s1 - 25th 16.33 6.64 442 10.14 9.18 122 6.4 3.24 10.14 535 825 1T 1123

26th - st 1898 1745 50.95 1502 2437 322 721 4.19 8.05 6.53 869 3345 1651
1983 Ist - 5th 21.96 11,95 13.08 4.25 1515 5.23 475 12.42 2.74 4.04 946 3372 11.56
oth - 10th 194 11.84 4217 5.48 1179 4.76 4.82 12.07 2.78 6.16 898 2856 13.23
iith - 15th 3745 146 3283 10.57 933 5.76 5.32 7.34 102 13.03 9.98 9.68 13.84
161h - 20th 12.81 1560 11t 2181 182 FA N 5.6% 6.28 787 1673 694 4.41 568
21st - 25th 872 1314 693 15.98 8.38 734 13.79 4.77 553 2181 8.6 4.08 992
26th - 31st 13.47 14.16 5.11 17.61 6.73 6.71 15.19 3.51 5.15 i0.44 15.24 4.25 9.80
1986 Ist - Sth, 1511 . 2846 1196 2445 12.69 592 2.81 6.07 1.89 7.88 21.24 11.94 12.54
6ih - 10th 4839 1848 1004 2403 9.7% 5.53 3.19 1.26 3.08 527 3292 4.67 14.41

L1th - 15th 5129 2443 807 1898 9.8 5.06 4.65 §.59 597 8.81 5345 1423 17.78

16th - 20th 26,19  20.85 6.83 17.98 9.4 5.17 3.21 5.66 6.65 96 2306 2226 13.07
21st - 25th 539 1723 2823 1.7 597 594 2.49 289 6.32 6.08 9.45 1150 13.59

26th - 31st 51.05 1374 5376 8.67 528 3.66 4.93 231 9.29 159 1224 732 15.68

1987 1st - 5ih 11.51 1'7.83 3637 11.65 2255 091 5.4 292 122 1.16 1.54 1.95 10.08
6th - 10th 4413 2818 13632 1509 17.38 701 4.13 2.14 ki3 1.13 2.66 3.34 13.55

11th - 15th 61.24 2546 1954  16.16 19.87 7.63 332 236 1.13 2.81 5.79 732 14.39

16th - 20th 342 2036 8.49 15.64 1683 759 246 1.82 1.13 2.15 531 9.12 10.43

21st - 25th 21.03 4299 1047 6.91 8.75 6.91 2.56 i.53 1.13 2.53 3.29 13.2 10.11

26th -3kt 2056 4432 1085 1122 799 6.1 3.17 1.28 113 1.55 2 133 919

1988 1st - 5th 334 3829 1524 - 47.82 17.99 7.23 4.65 2.39 2.01 332 832 3361 1535
6th - 1(nh 1779 4805 2494 235 1995 1333 3.18 439 2.65 267 104 Tik4 14.72

11th - 15th 1.96 - 3422 1525 - 1691 156 1451 211 3.48 347 2.61 1372 3122 12.92
16th - 20th 487 5013 M6l [6.79 214 12064 2.49 3.2 3.05 4.65 12.61 587 17.10
212.-25th 1.5 2529 167 19.45 1794 1034 2.14 343 3 525 1837 28463 3.7
261h - 31st 15.99 187 2249 1413 8.59 7.25 222 223 2.8% 498  31.08 14.3 11.17
1989 ige-5th - 1035 9.84 ~ 5746 7.82 782 163 317 267 3.89 3.17 188 5.28 1025
6th - 10th 7.94 3672 39.68 7.82 7.82 9.29 6.28 1.79 239 2.67 333 6.51 11.02
11th - 15th 6.52 24.09 21.83 7.82 1.82 93 - 1032 226 434 21% 5.15 0.45 9.27
" 16th - 20tk 852 7481 1876 7.82 7.82 6.35 12.33 1.44 5.45 1.89 4.85 10.6 1239
21st - 251h 9.03 © 30.83 10.8 782 7.82 375 872 £.63 3.54 2.01 5.35 9.9 §.43
26th - 315t 736 82.60 1.54 7.582 7.82 324 4.44 2.45 1.93 4.69 405 1003 12.01
Mean 2671 2170 20464 15,14 10.76 1.74 6.51 522 7.20 832 19.09 _ 23.30 14.36
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Tablé F-32 Five (5)-day Mean Inflow Discharge at Krenceng Dam Site
(Unit:_m3fsec)

Year Period {day) Jan, eb, Mar, Apr. May Jun. Jul, Aug. Sep. Qct, Nov. Dec. Main
1980 st - 5th 0.27 0.43 0.34 0,14 0.25 0.26 0.09 0.27 0.53 0.25 0.41 Q.11 0.28
Gh - 1Oth 0.46 1.1 0.53 0.15 0.22 O.13 0.09 0.43 0.46 0.28 0.23 0.15 0.35
111h - I5th 0.68 1.14 036 0.66 0.25 017 0.1 0.66 0 0.28 029 0.12 0.45

161h - 20th 0.67 1.8 0.38 0.23 0.24 0.1 0.12 0.87 0.26 0.19 0.73 0.41 0.50
21st - 25th 0.67 1.07 0.16 0.3 0.1 0.14 .11 0.12 0.18 0.28 017 123 0.39
26th - 31st 0.76 0.54 021 . 025 .12 0.12 .12 0.1 0.33 0.22 0.15 1,23 0.35

1981 Ist - 5th 3.96 0.92 1.52 032 049 0.t5 0.14 038 0.42 0.1 032 0.71 0.34
6tir - 10th 272 0.81 077 0.37 038 .13 0.13 0.4 0.39 077 064 046 0.66

11th - 15th 1.65 L.19 1.18 0.22 0.48 0.28 0.49 024 LO9 0.59 0.97 0.39 0.73

16th - 20k 0.96 1.19 074 0.31 0.67 047 074 .34 0.26 0.25 228 0.39 0.72

2151 - 25th 0.68 107 0.39 0.32 025 0.21 0.82 0.34 0.23 0.28 0.4 0.78 0.48

26th - 31st 0.95 2.88 0.6 024 0.19 0.27 1.29 0.23 0.36 0.42 1.07 1.49 0.83

1982 Isi - Sth 0.9 1.1 0.68 0.64 0.55 0.57 0.19 025 0.11 0.15 0.09 o1 0.44
6th - 10th 2.07 0.52 0.86 0.52 0.49 0.43 0.15 0.1 0.1% 0.1 0.15 0.09 0.47

11th - 15th 325 0.67 1.4 0.49 038 0.31 0.15 0.09 0.1 01 0.14 0.1 0.60

16th - 20th 2.09 0.51 1.36 0.8 0.26 0.26 0.33 0.07 0.1 0.23 0.14 0.1 0.53

21st - 25th 1.49 0.41 1.02 0.53 0.26 0.17 0.4 0.05 0.09 0.11 Q.14 011 0.40

26th - 31st 1.06 0.5 0.8 0.76 032 .26 0.39 0.04 0.12 0.1 0.13 0.24 0.39

1983 Ist - 5th 043 0.5 1 0.43 0.58 0.34 0.36 0.05 0.01 0.01 0.09 0.86 0.39
6ih - 16th 0.25 0.51 045 0.68 1.07 2.24 0.05 0.04 0.02 0 0.18 0.83 0.53

11th - 15th 018 213 0.36 0.14 0.66 0.84 0.04 0.03 0.02 0 .02 0.27 022

16th - 20th 0.28 0,32 0.15 0.31 0.65 0.5 0.11 0.03 0.03 0.01 108 0.18 0.30

2131 - 25th 0.75 0.19 0.16 1.37 0.41 0.28 0.1 0.06 0.02 0.09 317 0.13 (.56

26th - 3ist 0.11 L0O2 0.6 1.04 0.53 0.62 0.12 0:02 0.0 0.09 9.05 0.15 1.1

1934 Ist- Sih 0.28 1.06 0.87 0.4} 1.16 0.46 0.56 02 0.26 L1 034 0.24 0.58
6th - 10th 0.54 0.79 2.34 0.56 0.93 0.38 0.39 [181] 0.9 0.31 0.19 0.2 2.65

11th - 15th .19 0.92 3.27 0.37 0.52 0.5 .21 0.356 0.93 0.52 0.19 0.34 Q.69

16th - 20th 03 1.34 2.14 © 056 0.35 048 0.19 0.22 0.63 042 0.43 027 0.65

2l1st - 25th 207 1.67 4.11 0.42 0.55 032 0.38 02 0.42 0.5 033 0.23 0.93

26th - 31st 3.25 1.33 39 106 0.43 0.23 0.34 0.36 0.97 0.26 G.18 0.75 1.09

1985 st - 5th 0.26 0.23 0.3% 0.25 0.24 0.14 0.16 0.58 0.09 0.27 0.1% 017 029
6th - 10th 0.94 02 0.88 .35 0.18 0.19 032 022 Q.19 024 .34 0.28 036

" 1lth - 15th 027 017 .33 0.57 0.2 0.12 0.39 0.14 0.13 0.16 0.14 o1 0.23

16th - 20th 02 0.1t 0.35 1.33 0.14 0.13 0.4 .14 0.11 0.78 0.1 0.18 033

21st - 25th 0.28 0.42 0.18 41 0.12 0.49 0.6.2 S0t 0.t 0.16 0. 1.4 0.28 0.28
26th - 3ist 0.45 0.11 029 0.42 0.18 0.13 0.21 Q.13 0.22 0.15 324 0.22 0.23

1986 1st - 5th G.18 078 0.61 0.68 0.24 0.14 0.22 0.11 .14 041 0.24 G.14 032
6th - 10th 1.94 0.64 0.37 0.49 0.36 0.25 0.21 G.12 0.33 0.29 0.46 0.11 0.46

11th - 15th 0.68 1.11 0.55 0.64 0.39 0.51 0.7 036 032 0.16 0.39 0.51 0.53

16th - 201k 0.99 0.39 0.44 0.38 0.19 0.21 0.34 0.16 0.17 0.15 0.57 0.65 0.3%

2151 - 25th 2,18 0.53 0.41 0.3 0.25 0.12 0.19 0.1 0.12 0.} 0.24 0.15 0.44

26th - 31s1 176 0.58 0.29 0.49 02 0.14 0.27 0.15 0.14 0.58 G.43 0.22 0.44

1987 Ist - 5th 037 032 0.58 0.29 .46 0.2 0.14 0.1 0.09 0.09 0l Gl 0.24
6th - 1h 1.42 0.37 0.33 0.23 0.61 023 0.12 0.09 0.09 .09 0.24 0.11 0.37

1lth - 15th 1.13 0.35 0.25 0.24 0.43 031 0.1 0069 - 009 0.09 0.13 Q.16 0.28

161h - 20th 0.41 .46 0.22 0.23 034 0.18 0.1 .09 0.11 0.09 0.09 0.65 0.25

2fst - 25th 0.53 0.3 029 021 0.17 0.18 0.1 0.09 0.09 0.09 0.09 0.14 0.19

26th - 31st 0.57 1.78 0.31 072 0.17 Q.15 0.1 0.09 G.09 0.09 0.09 0.09 0.35

1988 1st - 5th 0.09 2.92 0.19 0.37 0.13 0.18 0.19 0.11 0.09 0.09 0.64 0.12 0.43
Gth - 1Gih 6.17 202 0.16 0.22 0.11 0.12 0.13 0.12 0.09 .09 0.21 012 0.30

ilth - 15th 0.17 0.37 0.15 Q.17 0.13 0.1 008 014 0.09 0.521 0.16 0.88 0.25

16th - 20th 0.27 0.18 0.15 0.16 .16 0.09 0.1 0.12 0.69 0.32 0.11 .21 0.16
21s1-25th 0.19 0.16 0.19 019 0.13 0.09 0.08 0.11 0.02 0.15 0.12 0.09 0.13

26th - 31st 0.77 .16 0.17 0.14 01 0.09 0.09 0.1 0.09 0.36 .11 0.09 0.19

1989 Ist - 5th 0.09 0.5 0.8 0.08 0.05 0.04 0.13 0.14 612 . 009 0.09 0.09 0.19
6th - [01h 0.1 0.5 0.69 0.1 0.04 0.16 0.13 0.18 0.16 0.09 0.09 0.17 0.20

Hth - 15th 013 .21 0.51 0.1 002 021 0.14 0.14 0.12 0.09 0.09 1.14 0.24

16th - 2(ih 0.14 0.62 0.24 0.4 0.03 0.18 0.13 0.14 0.09 0.09 01 - 038 0.18

2lst - 251h 027 175 008 0.03 0.04 0.18 0.12 0.13 0.09 0.0% 0.09 G.17 0.25

26th - 31st Q.16 1.49 0.1 0.03 0.04 0,18 0.15 0.29 009 - 009 0.09 047 0.27

Iean 0.86 0.81 0.7-2 G.41 033 0.28 0.25 0.19 0.23 0.25 0.50 0.36 0.43
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Five (5)-day Mecan Inflow Discharge at Beroeng Intake Weir Site

- Table F-33
{Unil; m3/sec)
Year  Period (day) ~ Jan. Feb. Mar. Apr. May Jun, Jul. Aug. Sep. Ot Nov, Dec.  Mean
1980 1st - 5th 0.25 0.39 031 0.13 0.23 0.23 0.08 0.25 0.48 023 0.38 0.1 026
6th - 10th 0.42 1.01 0.48 .14 0.2 0.12 0.08 .39 0.41 0.26 0.21 0.14 0.32
111k - 15th 0.62 1.03 0.33 0.6 0.23 0.16 0.09 0.6 0.67 0.26 0.27 0.11 0.4
16sh - 20th 0.61 1.64 0.34 0.21 0.22 1A} 0.11 0.719 0.23 0.17 0.66 037 045
21st - 25th 0.61 0.97 015 Q.36 0.15 012 0.1 011 0.17 0.25 0.16 1.12 0.36
26th - 31st 0.69 0.49 0.19 0.23 6.1 Q.11 0.1 0.09 03 02 0.13 i.12 031
1981 1st - 5th 361 0.84 138 0.29 045 0.14 0.13 0.35 0.38 0.7 029 0.65 0.77
6th - 10th 2.48 0713 0.7 0.34 0.34 0.12 0.12 0.36 0.36 a7 0.58 0.41 0.60
ik - 15th 1.5 1.09 1.07 0.2 (.44 0.26 0.45 0.22 0.99 0.54 0.88 0.35 0.67
161h - 20th 0.88 1.08 0.68 0.28 0.61 0.43 0.67 0.31 0.24 0.22 2.07 0.35 0.65
21st - 251h 0.62 0.98 0.35 0.29 0.22 0.19 0.75 0.31 0.21 0.26 0.36 0.71 0.44
26th - 31st 0.86 2.62 0.54 0.22 0.17 0.23 1.18 0.21 0.33 0.38 097 1.35 0.76
1982 Ist - 5th 0.82 1 0.61 0.58 0.5 Q.52 0.17 0.23 0.1 0.13 0.08 0.09 .40
6th - 10th 1.88 '0.47 Q.78 .48 045 0.39 Q.14 0.17 0.1 0.09 013 (.08 0.43
111k - 15th 2.96 0.61 1.28 0.45 0.34 0.28 0.i4 0.08 0.09 0.09 0.13 0.09 0.55
16ih - 20ah 1.9 0.47 1.24 0.73 0.24 .24 0.35 0.06 0.09 0.21 013 009 Q.48
21st - 25th 1.35 0.37 0.93 0.48 0.24 016 0.36 0.05 0.08 Q0.1 0.12 0.1 03s8
26th - 31st 0.97 0.45 073 0.69 0.29 0.24 0.35 0.03 0.11 0.09 0.12 0.22 036
1983 1st - 5th 0.39 0.46 0.91 0.39 0.53 0.31 032 0.04 0.01 0.0t 0.09 0.78 0.35
6th - 1tGth 0.23 0.46 0.41 0.62 0.97 2.04 0,05 0.03 0.02 0 0.17 0.75 0.48
11th - 15th 017 012 033 0.13 0.6 .76 0.04 0.03 0.02 0 0.02 0.25 0.21
16th - 20th 0.25 0.29 0.13 0.29 0.59 0.45 0.1 0.03 0.02 0.01 0.98 0.17 (.28
21st - 25th Q.68 0.17 0.14 1.24 037 0.26 .09 0.06 0.02 0.08 2.89 0.12 Q.51
261h - 3is1 0.1 0.93 0.55 0.94 0.48 .56 0.1 0.02 0.01 0.08 8.23 0.13 1.01
1984 kst - 5th 0.26 0.96 0.79 0.37 1.06 0.42 0.51 0.18 0.24 1 0.31 0.22 0.53
6th - 10th 0.49 072 213 0.51 0.59 0.35 0.35 0.15 0.82 0.28 017 0.i8 0.5¢
1tth - 15th 018 . 084 2.98 0.34 0.47 0.45 0.19 0.32 0.85 0,47 0.18 0.31 0.63
16th - 201h 0.27 1.68 1.94 0.51 0.32 Q.44 .18 0.2 0.57 0.38 0.4 0.25 0.60
21st - 25th 1.89 1.52 3.74 0,39 0.5 0.29 0.34 0.18 0.39 045 0.3 021 0.85
26th - 31st 296 121 3.55 0.96 0.39 0.21 0.31 0.33 0.88 0.24 0.16 0.68 0.99
1985 1st - 5th (.24 D.21 0.36 0.23 22 - 013 0.15 0.53 0.09 0.24 0.17 0.63 0.27
6th - 10th 0.86 0.18 08 0.32 0.16 0.17 0.29 02 0.18 0.22 0.3t .20 0.33
11th - 15th 0.24 0le6 03 0.52 .18 (I ¥ 0.36 0.13 0.12 0.15 0.13 0.1 0.21
16th - 20th 0.18 0.1 0.32 1.21 0.13 0.12 (.35 0.13 0.1 0.7 0.09 0.16 0.30 .
21st - 25th 0.26 0.38 0.17 0.37 0.11 0.44 0.56 0.1 0.09 0.15 013 0.25 0.25
26th - 3st 0.41 0.1 0.26 0.38 16 0.12 0.19 0.11 02 (.14 0.21 0.2 a.21
1986 Ist - 5th 0.16 071 0.55 0.62 0.21 0.13 0.2 0.1 0.13 0.38 0.22 0.12 0.29
6th - 10th | 0.58 0.34 0.44 033 0.23 0.19 Q.11 03 0.27 0.42 0.1 0.42
1tth - 15th 0.62 1.01 0.5 0.58 0.35 0.46 0.64 0.32 0.29 0.14 0.35 0.47 0.48
16th - 20ih 0.9 035 0.4 0.35 Q.17 0.19 031 0.14 0.15 .13 0.52 0.6 0.35
21st ~ 25th 2.53 0.48 0.37 0.27 0.23 11 .17 01 0.11 0.09 022 0.13 0.40
26th - 31st 1.6 0.53 0.27 (.44 0.18 Q.12 0.25 0.14 013 . 053 .39 0.2 040
1987 st - 5th 034 0.29 0.53 0.26 0.41 0.18 213 0.09 0.08 0.08 0.09 0.09 0.2]
6th - t0th 1.29 0.79 © 03 0.2 Q.55 0.21 0.1 0.08 0,08 (.08 022 8.1 0.33
11ih - 15th 1.03 0.32 0.23 (.22 0.39 0.28 Q.09 0.03 0.08 0.08 0.12 014 0.26
16tk - 20th Q.37 G.a2 0.2 0.21 0.31 .16 0.09 0.08 0.1 0.08 0.08 0.6 023
21st - 25th 0.48 0.27 0.27 0.19 0.6 0.17 0.09 0.08 0.08 0.08 0.08 0.13 0.17
26th - 311 051 1.62 028 0.66 0.16 0.14 0.09 0.08 0.08 - 008 0.08 0.08 0.32
1988 Ist - 5th 0.08 . 266 0.17 0.34 Q.12 0.16 0.17 01 0.09 008 0.58 0.1 0.39
6th - 10th Q.15 1.84 015 0.2 0.1 1t 012 0.11 0.08 0.08 0.19 0.11 n.27
11ih - 15th 0.15 0.33 0.14 .15 0.12 0.1 0.07 0.13 0.08 0.46 .14 0.8 0.22
16th - 20th 0.24 0.16 0.13 015 14 008 009 011 0.08 0.29 01 0.19 0.15
21st - 25tk Q.17 0.15 0.17 0.18 Q.12 0.08 0.07 0.1 0.08 0.14 011 0.08 012
26th - 31st 0.7 0.14 0.16 0.13 Q1 0.08 0.08 0.09 0.08 .32 a1 0.08 .17
1989 st - Sth 0.08 0.46 013 0.08 0.04 0.04 012 0.13 011 0.08 0.08 0.08 017
6th - 1{hh 0.09 .46 0.63 0.1 0.03 0.15 012 0.17 0,15 0.08 0.08 0.08 0.18
LTth - {5th 012 0.19 0.47 0.09 602 - 019 0.13 0.13 .01 (.08 0.08 0.08 0.14
16th - 20th Q.13 0.56 0.21 0.03 0.03 0.16 0.12 0.13 0.08 0.08 0.09 0.09 0.14
21st - 25th 025 .59 008 0.03 0.04 0.17 0.11 0.11 0.08 0.08 0.08 0.08 0.23
261h - 31st 0.14 1.35 0,09 0,02 (.04 0.16 0.14 0.26 0.08 (.08 0.08 0.08 .21
Mean 0.8 0.73 Q.65 0.37 0.30 0.26 0.23 Q.17 Q.21 022 QA5 0.30 .39
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