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Features of the River

~ The Jeneberang river runs through mountainous to hilly
area down to Kanpill weir and, then flows on a flat-lying land
without heavy meandéring until {t pours fato the Makassar
stralt, The stretch exteading for 20 km, from fts estvary up
to Kanpili weir, which will be attended by the river improve-

ment works, is presented ia Fig. 2-1.. .

Sungguninasa Bridge serves as a dlvidihg polat of the
Jeneberang riverbed gradieat ianto that in the upper reaches
(1/1,400) and that ia the lower reaches (1/2,000) (refer to
Figl 2-2). . . . . A

The Jeneberang river is at present split into two streans
at 4,4 K, upstreanm from its estuary. Judging from the aeropho-
toes, however, the river had been split into the right course
and the old Jeneberang course, before 1524, According to the
interview, 1t has been confirmed that while the old Jeneberang
course was kept closed, the present left course was forced open
by the flood in 1967, '

Embankment work which was conmenced in 1965 has so far
been compléted along the both banks of the Jeneberang river,
from 2.0 K to 9,0 K on the left and from 2,6 K to 10.8 K on the
right. However, these dikes lack sufficient safety in that
they are iaconsistent in cross-gectlons and elevation.
Moreover, they are non-existeat in the section from 5.2 K to
7.2 K on the left and in the section from 7,8 K to 9.0 X on the
right.

The Jeneberaog river considerably narrows down at the site
of the Sungguminasa bridge which is located at about 9.0 kn.
upstrean from fts estuary. : :

Flow Capacity

The bankful flow capacities of the Jeneberang river in the
lower and upper reaches of the Sungguminasa bridge as well as
in the upper reaches of the Kamgiii welr are estimated at
1,000 m3/s, 600 n3/s, and 800 m /s, respctively., Fig. 2-3
shows the flow capacity of each seciton along the Jeneberang
river, : - - '

The section having the minimum flow capacity in the lower
reaches of the Sungguminasa bridge is located near 8.0 K where
there has been built no dike as shown fn Fig. 2-4, Howéver, 2
road lyfng 1 m. above the ground level on the right back is
serving as a dike. The discharge which would raise the water
level to the surface of the road is estimated at 1,800 m3/s,
Water inundating the right bank area would return to the river

after the flood is over. - .

In the upper reaches of the Sungguminasa bridge, there are
a road on the right bank and the Kanpili frrigatfon channel on
the left bank, both fo which are running higher than the:
existing ground level, The avea between the road and the irri-
gation c?annel plays the role of a natural buffer (refer to
Figo 2"5 »
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The discharge, when 1t exceeds 1,800 m3[s, will overtop the
road and flow inte the BIli-Bili frr{gatton channel on the
right bank,. ‘ :

Riverbed Fluctuation

Although the factors conditfonal on the riverbed fluc-
tuation have not yet been exactly grasped, the results of the
fleld investigation and interview lead the one to an assumption
that the Jeneberang river had used to have & narrow but deeper
channel, ‘but the riverbed has becn raised to the preéseant level
due to the repeated hilleide collapses in by gone years. The
collapsing phenomenon has been réeceded to subsidence for a
quite sometime in the past. However, no serious scdiment
discharge has occurred lately though sediments have been depo-
stted in some parts along the river course. Riverbod materfals
consist of gravel at Bilf-Bilt and Kampilf, and of Fine sand at
Sungguminasa, at present., The grain size acéunulation curves
along the Jeneherang river are givea in Fig. 2-6,

Transition of Estuary

A sandbar has developed at the Jeneberang estuary due to
sediment discharge from Its upper reaches. Long time ago,
a great deal of sediuent had been flown down through the old
Jeneberang courge to be deposited In the Makassar port, Now

‘that the old Jeneberang course had been closed and the main

channel of the river shifted southward {the left course) is
obsérved no sediment traasportation to the Makassar port area
(refer to Fig, 2-7).

Since the collapses {n the upper reaches are found stabdle,
serous sediment deposition has not been observed at its
estuary,

Judging from the comparative study between the result of
the newly conducted surveying and the chart prepared by the
Minigtry of Marine, the Netherlands in 1900, the tatal sediment
yield since 1900 is estinated at about 60,000,000 nd (refer to
Fig. 2=-8)+

River Utilization -

The Jeneberang rfver water is being utfllized for varlous
purposes at (or from) differeat places as follows: water to be
used in sericultural center (at 100m upstream of Bili-~Bili danm
site) irrigatfon (B{14-Bil{ and Kanpili intakes); drinking
water (point 8.8 K); industry (point 15,3 K), and fish ponds at
the estuary,

At a few points, peole are ferrefd across the river
throughout a year. Fig. 2-9 shows the existiang riparian faci-
lities along the river., Quarrying and sand collection is
briskly carrfed on along the river mainly durfng dry season.

Thé Jeneberang river water decreases so much during dry
season that irrigation water demand for paddy cultivation is
available only for about 10% of all the paddy fleld,
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FLOOD DAMAGE

An extensive flooding from the Jeneberang occurred in 1967
and inflicted great damage to Ujung Pandang city. The dike
breached at locations 3.0 X and 9.5 K on the right bank of the
Jeneberang river. Bue to insufficient record the flood danage
cannot be estimated. :

The area along the rlver between Sungguminasa bridge and
Kampili, having a flow capacity of 600 m’ /s, has been annually
affected by flood. Flooding water would overtop the viver bank
and flow down on Jl. Maline linking Ujung Pandang clty to
Malino, often causing traffic stagaation.

‘The biggest inundation ever observed, what correaponds to
an 8 year réturn perfod flood, occurred in Januvary 1976, aad
this inflicted a great deal of danmage on the project area due
to the poor dralnage system and high water level of the
Jeneheraung. According to the ratanfall data, rainfall lasted
for 23 days from January 5 to 27, and the maximun daily rain-
fall was recorded on January 12 at 300 mn. The total rainfall
duriung that period amounted to 984 T,

The area which was most severely damaged during the flood
inundation includes the oid urban area along the Pananpu chan-
nel and the clity side area aleng J1, Vetéraan] in these areas
the ponding depth reached 2,1 m. The area sandwiched by J1,
Veteran and Jl. Panakukang was ponded far three days at the
avarage ponding depth of 60 cm, to a maximun of about 1.0 m, A
auabeér of houses in the area were submerged to about floor '
level,

The iﬁundétion area in 1976 is estimated at 35'km2 as
shown in Fig. 2-10., The inundation damage is estimated at
450.0 million Rupiah,

PLOOD CONTROL

As the design scale of fléod control adopted for the pro-
Ject belng based on a 50-year return period, the project area
will be relieved from any lesser flood than a 50-year return
period. Among the flood control measure ave:

1. conatruction of dam,

2, river improvement

3. excavation of flood—way, and
4, provision of retarding basin,

In our case, 3. and 4. given Ln the above have been found
difficult as there are no adequate places obtainable from the
topographical point-of-view for excavation of flood~way nor
provision of retarding besin if they were meant for regulation
of the flood discharge of the scale of a 50-year return perfod,
It has, therefore, been decided to plan the flood control pro-
Ject through a conbinatfon of dam constructfon and river inpro-
venent works., .
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Optimun Share of Design Flood between Dam and River

Sfaﬁdard”?rqlect Flood

The decision as to the flood discharge on a 50-year return
period has beea bade 6n the basis of hydrological analysis in
the area and through a careful comparative study with the sini-
lar cases so far taken up in other parts of Indonesia.
Eventually, the standard project flood discharge has been
deteratned as follows: ‘

2,400 w3/g

BEl{-Bil{ :

Jenelata $ 1,400 a3/ (1,300 ud/s) *
Kampil{ t 3,700 nd/s

Sungguninasa : 3,700 md/s

* When the Jenelata Jolins the Jeneberang at the time
of the peak discharge of the latter, the former's
discharge will be 1,300 md/s,

The distribution of standard project flood is shown in Fig, 2-11

Optimun Share of Design Flood

The optimum share of combination that of dam and river
luprovenent work needs to be carefully determined by taking

into consideration, the techaical, econonic and soclal aspects,

The standard project flood of 3,700 m3/s at Kampili will
be shared by both an impounding reservolr and the {nproved
river channel of the Jeneberang.

The share of the Jeneberang river has been determined at
2,300 m3/s, while thg BL1i-Bi11 dan is expected to control a

discharge of 1,100 ud/s.

. The following studtes have been conducted to arrive at the
above shares: = =

1} Constructien Cost

As a result of the study as to the relationship bet~
ween the construction cost and the discharge at
Kampilf (refer to Fig. 2-12), it has been arrived at
that the Jeneberaag river channel should control a
discharge of 2,300 m3/s, ia view of striking the most
econonically balanced combination of dam construction
and rivér {mprovement works in the total cost,
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Evacuation and Land -Acquistition

Evacvation of houses and acquisition of land, which is
unavoidable for implé¢mentatifon of the project and
liable to ¢ause more o less soclal probléms, has been
tried to be kept at minfamum.  The relatfon between the
volume of discharge at Kampili and the evacuation/land
acquisitton is set forth in Fig. 2-13, according te
which least number of houses and the emallest extent
of land would need to be evacuatedlacquired when the
discharge should be made 2,300 n3/s at Kampili. 1o
other words, the socfal prohlem ¢an be ninimized by
confining the discharge to be acconmodated in the
river channel to 2,300 m3/g,

Design’ Flood for River Improvement

Based on the aforementioned Btudies, the distridbution of
design flood will be made as showa in Flg. 2-11 aad the design
flood discharges will be as followst

' Peak Dischargg Joining Diecﬁgrge

Bf11-8111 t 2,400 nl/s 1,300 n’/s
Jenelata river : 1,400 1,000
Kappildi H - . 2,300

. - | 2,300

Sungguninaga

General Conception

The river improvement works have been planned with full
conslderatin to the techalcal, social and econonmlc aspects as
mentioned 1in the below: :

1)

2}

3)

4)

5)

6)

7)

to controi 50-year return: period flood'by menas of the
river 1lmprovenent and the impounding reservolr;

to smoothen the river courge alignment in order to
stabilize the proposed river channel;

in prineiple, to keep the desigh high water level and
hedight of the dike as low as possible to reduce the
damage potential; .

to taken the stabllity of the river channel into full
conslideratfon;

to plan the flood control facilities to the extent
possible to mitigate the damage caused by extraor-
dinary floods(s);

to minfmize land acquisition and evacuation of houses}
aad

to put -a priority te protectlon of the populous and
econonlcally sfgaificant area i{n the flooding area

along the Jeneberang,
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Bagsic Study for the Project Formilation

The following studies have been made for the formulation
of the river iwmprovement works.,

River Improvement St reteh

The stretch which extends fron the Jeneberang river
estuary up to the Kampill weir has been taken up for the impro-
venent work due to the following reasonst

1} The river course in the upper reaches of Kanmpilt is
sandwiched between the hilly lands and has a com-
paratively higher flow capacity.. On the occasion of
flooding on both the right and left banks, the Lloun-~
dation water is expected to flow back to the river
course lmmedfately after floodiug; saad

2) Judging from the econonic vtewpoint, the assets on the
area 1n the upstream of Kampill are of lesser value,

Improvement Scale of the Uppér Channel of.phg

Sungguninasa Bridge.

An catimated cost for river tuprovement and the works
related to it along the channel upper than the Sungguninasa
bridge is Rp. 9,000 million, while the value of the assets in
the area is estimated to range from Rp. 4,000 to 5,000 willion,
The annual damage due to [loods 1ls estimated to range from Rp.
400 to 500 million, 6n an assunption that half of the assets
may be damaged by floods and that the damage rate will be 20%,
Accordingly, a large scale {mprovement would not have to be
planned, from the econontc polnt-of-view, The improvement
works in the upper channel 6f the Sungguminasa bridge should be
1imited to excavation to obtaln a low water channel alone for
the purpose of assuring the stability of the chaannel.
Consequently, the area will not suffer fronm flood damage as
long as the discharge be less than about 1,300 m /s, though the
low water chaanel 1s designed to confine a discharge of

1900 m3/s or 1. 5-year flood discharge, the bankful discharge of

the low water channel 18 estimated at 1,300 m Is which

~eorrespoends to a B-~year return period flood. This much flood
-econtrol level is deemed appropriate for the area which has been

invested with assets of lesser value,

Stability of the Design River Channel

Study of the rilver chaannel stability {s made through -
calculation of tractive force at each cross-sectlion of existing
river channel and pr0poscd river channel (refer to Fig.2-14).

In making a comparlson of tractive force between the

- existing and the proposed river channels, as can be seen in

Pig.2-14, it is obvious that there are wide variations in trac-
tive force over the entlre langth 6f the existing river chan-
nel, On the other hand, tractive force is practically steady
all over the eatire length of the propesed channel except a
alight difference between the upper and lower reaches of the
Sumgguninasa bridge.
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For keeping better stability of river. channels, it {s
indispengsable to manage and maintain the river as wmuch as prac-
tically possible, e ‘ : .

Once a dam fs built in its upper stream, the riverbed
might be given a tendency to sink lower due to:the decrease In
supply of sedluments therefrom, The fll-effects upon the
existiang structures expected from such a sinking of the
riverbed should be avotded by installing groundsill at the
points where are standing the important structures,

Closing of Right River Course

As the éxisting total assets on the down stream areas of
the diversion point at 4.4 k., is estimated at Rp. 2,300
nillion, Approx., while the required construction costs of the
closing right river -course is roughly at Rp, 4,400 nillion, the
construction of the proposed closing right river course at this
present may not be economically viably, '

It is preferable;, however, that‘the said right civer
coutrse be ¢losed in the final stage of the river iaprovement
works for the below-mentioaned reasong, as long as the matn

channel of the Jeneberang river can ¢onfine a flood discharge
after 1tas improvement,

1)

2

3)

4)

It 1s considerably difficult, if no diversfon facili-
ties are provided, to distribute the design flood as
designed to the right and left courses which are

- splitted at 4.4 K,

In case the river water splits into. two streans, the
tractive force on both river courses will decrease;
congequently, it is difficult to keep the channel sta-
bility, ' : : S

By a closing right river course at the Iﬁmédiate down

stream of the point 4.4 X,,370 houses, 293 ha., of
farmland including paddy fields and 296 ha,, of fish
pond will be protected from floods Iin. scale up to
90-yéar probable discharge, and further, about 70 ha.
roreland will become avallable by a land reclamation
of right river channel. All the above will contribute
greatly to the development of the southwestern part of
the Ujung Pandang city.

Hakagsar port might be affected bfreXtantion of sand-
bar from the Jeneberang river as long as the right
course is left open as Lt fs today, :

Upon closing the right river course, a sluice gate and a
drainage chaanel will be provided for to ensure drainage func-
tion as well as to guarantee the water for livelihood require~
ments fn the area. . S o
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Drainage Facilities

Quite a number of drainage facilities are'cutrently located

‘along the existing dike, and nost of them are of conmpacatively

émall sc¢ale, and some are nst functioning alright. .
Accordingly, they will be unified with necessary scrapping at
an interval of 2 km. on an average upon completion of new dike.

Assuranceé of the Vested Water Rights

The water claimed as the vested rights along the

Jeneberang river includes the water for the use of the seri-

cultural center, industrial water used by the paper mill,
drinking water for Kota Sungguminasa,. raw water for the old
treatment plant and others, which are taken in fron the
Jeneberang river at present, :

The total of the above vasted right water anmounts to

0.5 m3/s, which will be supplied by the proposed Biti~Bi1l{
reservolr, . ‘

RIVER IMPROVEMENT
River Inprovement

Upon taking into a careful conslderation all the con-
ditfons enunerated in the above, the tiver improvement plan
will eventually be comprised of the following,

Alignment

A new alignment is proposed in the stretch of 20 kn., from
the estuary to Kanpili (however, in the section Sungguminasa
bridge spwards will be limited to the low water ¢hannel
excavation}., In principle, the present river course will

remain the same aince the meandering is slight. The river
width is proposed to be 162 n, {low water channel only)} iu the

upper reaches and 313 o, 1a the lower reaches, the Sungguminasa

bridge betag their dividing tine.’ Bénds of the course wilt be

‘widened beyond the standard width to flow down the destign flood

safely. Fig. 2-15 shows the proposed al{pnuent,

Longitudinal Profile

The longltudinal profile of the design riverbed is shown
in Flg. 2-16. 1t has been so designed as to assure the stabi-
lity of the river channel and the flow capaclty of each ¢ross-—
section on the principle of keeping the {afluences on the
existing structures to mininmun,

. The proposed longfitudinal gradient in the upper aund the
lower reaches of the Sungguminasa bridge ts 1/1,200 and
1/1,900, respectively. The ratfo of the riverbed gradient
between the upper and the lower reaches {s planned to be less
than 1 t 2, to assure the stability of the river channel. The
average excavation depth £8 about 70 cm, in the upper reaches
of Sungguminasa bridge and 60 e¢m, 1n the lower reaches.
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Desing High Water Level

It is advisable that the desfgn high water level of the

‘river channel be planned as.low as possible to reduce damage

potential, However, a completely excavated channel requires
much éxcavation work and, accordingly, the highér cost.  In
principle, the design high water level in.the target streteh
froa the estuary up to the Sungguminasa bridge will be set up
within 1.8 m. above the ground level (refer to Fig. 2-16).

Cross—~ Section

Conpound cross~section is superior to a slagle cross-
section, though more costly, from the viewpoint of channel sta-
bility, The low water discharge can flow down in the
lower-water channel, and flood discharge will pass in the whole
cross-sectional area, gtandatd cross—section shown in
Fig. 2-17 can confine 900 m> /s of 1.5~year retugn period
discharge in the low water channel, and 2,300 m”/s in the whole
cross-sectional area. C

In principle, height of dike will be set up withia 3.0 o,
above the ground level. MNowever, where the height of dike 1is
required to be over 3.0 m., above the ground level due to
topographic reasons, a berm may have to be constructed to
secure the safety of the dike,

The proposed c¢ross-sectlions overlapping the existing ones
are shown in Fig. 2-18. _ ‘

Benefit

An urgent flood control projeét has been formulated in
ahead of this project. The urgent:flood control project con-
sists of improvements to:the lower reaches of the Jeneberang
river (between 2.0 K and the Sungguminasa bridge) as well as to
the drainage system in Ujung Pandang eity.

The flood control benefit of this project will be esti-
wated on the base of the present flood control and drainage
capacity because the urgent project has not been put fato exe-
cution yet. ‘ ; o

The flood control benefft is defined_aszthe flood damage
reduction due to fuplenmentation of the project, whose calcula-
tion is based on the assets in the flooding area and also the
flooding water stage under the with- and without- the—project
conditions.,

Assets in the Flooding Area

An urbanization plan(-ha3 been proposed 1n the project
area, the first stage of which conmenced in 1975 and 13 to ter-
mirate tn 1985, Based upon 1ts detafled data, the relation
between assets value and ground hefight has been chalked out as
illustrated in Fig. 3~-13. : :

No'ta: e

This plan ie explained in details “In3.2.8 Urbanizatlon
plan, Main Report.
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In this study’ flood damage is assumed t6 be inflicted on
the present assets~ plus the future assets in the flrst stage
urbanizatlon area, - This is because the flood control effect
wiil accrue afrer 1985, and urbanizatlon works in question are
to be mOSt*likely cbmpleted by 1985,

Hydrological Bffectiveness of the Prqigct

The differenCe of the flooding water stages under the with-
and without-the-project conditions is sumarized im the
following Table 2-1.

Table 2-1 HYDROLGGICAL EFFECTLVENESS IN WATER STAGE

(Unit: M.S.L.n)

—Below Sunguminasa Above

Return City Mountain | Sungguninasa
Period - Side Area Side Area (12 0 X point) |
w/o ) w/o w wio )
2 = year 2.03 1.27 1-45 1030 9.4 80!
2.4 - year 2,05 1060 1.50 1.34 9-7 8.7
5 . - year 2-6]. 1018 : 2.04 ' 1.42 9.9 9-2
10 = year 2.32 1194 ’ 2.53 1.55 10.0 10.0
30 - year 2-86 2,01 2-82 1077 10,0 10.4
50 - year 2.89 2.07 -2.86 1.88 16.0 10.4

The above hydrological calculation was carried out on the
following assumptions:

1y -Flooding area and caleulation podel

Below Sungguminasa, the Inundation arvea is dfivided
into two parts (city side area and mountain side area)
by J1. Panakkukang, The Slarijala channel linking
these two areas has the function of traasporting the
inundation water.- 1f the inundation water depth in
the fnundation area exceeds 2,2 m, the {nuadation
water overflowa onto the Panakkukang road,.

The calcéulation model for the lnundatfon water stage
in each avea is {1llustrated {n Fig, 2~19 , under the
with and without the project conditions.

The overtopped flooding water above Sungguminasa is
confined in the area gandwiched between J1. Malino aad
the Kanpili frrigation channel,

NOTE1 /2 The present assots are discussed in detafls in 3.2.7
Land Use and Assets, Hain Report.
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Breaking point. below the Sungguninasa Bridge

It is assumed that the river water of the Jeneberang
will. overflow durlag floods exceeding the below-.
mentioned return periods, and the breaking points are
fnferred to be the following. (refer to Fig, 2-19).

Without-the-Project  With-the-Project

Flood refurn :
period: 2.4-year 8-year 50~year

Breaking
pointst : 600 K 9.6 K, 6-0 K 6.0 K

Flooding Condition on the area above Sungpuninasa

Bankful discharge fn the upper stream of the

 Sungguminasa bridge {s éstimated as follows:

‘Without the project : - 600 m3/s

~ With the preject  : 1,300 md/s

4)

5)

6)

Run-off. from the inner basin

- Most floods are caused by 5 days of contiauous ratn-

fall, fThe run-off after the first development stage
has becn estimated by usiag the rafnfall intensity as
shown in Fig. 2-20. : .

Flood Discharge of the Jeneberang river

The flood discharge obtained at Kampili Is applied
for damage calculation {refer to supporting report,
Dam). In the above-mentioned flood discharge, the
regulation effects by complettion of the coffer dam
and the proposed Bilf-Bili dan are taking f{nto con-
sideraton, -

Outlet Water Stage'

The inundatioh water would be drained into the

Makassar stratt and Tallo river through the following
channels., o

without the project: existing Pananpu and
: Sinrijala channels

with the project : fmproved Panampu, Sinr{jala
: and Jongaya channels

The outlet water atage of each drainage channel 1is

“shown in Fig, 2-19,. The outlet water stages of the

Tallo and Pampang rivers cannot be estimated exactly
because of insufficfeat hydrauliec data of the Tallo
river. Consequently the tidal curve had to be used

to estimate thefr outlet water stages, and this takes

into account the topographical gradfent,
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Flood Control Benefit

The flood control benefit is defined as the Flood damage
reduction due to implementation of the project, The annual
benefit s glven as the reduction tn annual damages; and annual
danages are obtained by multiplying the total damage potential
by the probable flood rate. S :

Flood damage consists of direct damage, indirect damage
and intangible damage. Direct damages are defined as the mone-
tary expenditure required, or which would be required, to
restore the flood damaged property to its.pre-flood condition.
Indirect damages include the net monetary cost of evacuation,
relocation, lost wages, lost production, and lost sales.
Intangibles flood damages are defined as flood effects which
can not be measured in monetary terms.

In this study, assessed are the direct and indirect damage
Inflicted on buildings as well as their tnterfor effects and on
the farn crops which will exist after the completion of the
first stage of the urbanization plan, which is now going on in
the inundation area. The relation curve between flood damage
and flooding water stage is shown in Fig, 2-21,

The mean annual flood damage is determined by summing up
the potential direct damage (from floods of different
frequencies) plus the poteéntial indirect danage (estimated by
applying an indirect damage rate),

By implementing the project, benefits are expected in the
clty side and the mountaln side areas below Sungguminasa and
also the upper stream area of the Sungguminasa bridge.

‘The annual flood control benefit ig estimated at US$13,0
nillién by é¢alculating the total flood danage potential under
with and without the project conditiens.

The estimated annual damages to builldings and interior

effects and to farm crops in the project area are sumarized in
the following Table 2-2.

Table 2-2 ANNUAL EXPECTED DAMAGE REDUCTION (1)

_Aunie; x 10%:3 usg)

Without ~ T With
. L the Project the Project
Building & direct 16.18 4,91
| Interior Effects | indirect{15%) 2.43 | 0.74
. Sub-Total 18.61 5.0 |
o B direct - 0.50 0.45
| Farm erops | direct " 0,00 | 0,09
N Sub-Total 0.60 0.54
Total 19.21 6.19
Damage reduction (Benefit) 13.0
_— (19021 = 6.!49 " 13102)
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The aforementioned damage estimation is based én the
follawing assumptiOns.

1)

2)

Buildings and interior effecta '

.Inundation watét uith a depth of 20 cmy o leas above

the ground level inflicts ao damage on houses.
Temporary houses and thelr houschold effects are free
fron flood danmage, beécause thelr floors are elevated
at 1.5 m, to 2.0 m: above the ground level,

The damage rates as shown la Table 2-3 are applied for
the damage estimation. ' Those rates are quoted from
the report, “Feasibility Study on Surabaya River
Improvement™ prepaced by JICA in 1973. -

Farm Crops
Flood damage to the- farm crOps is estimated by only

the paddy damages, because the paddy field covers most
of the. agrlcultural land in the inundatibn area,

'Fconomic prtce of Rp. 353.0/kg (rice), is emplOyed for

the estimatlon (refet to Table 2-4),

The annual mean yleld of rlce in the project area is
estimated at about 2.62 t/ha. in the wet season and at
about 2.24 t/ha. {n the dry season,

Damage rate ¢an be classified as showa {n Table 2-5,
depending upon the growiag stage aad Lnundatién water
astage: 1n this project, however, damage rate is
assumed at the constant level to be 20% in con-
sideration of high frequency of flood occurreace in
Jaouary (réfer to Table. 2-6), cropping pattern and
ponding period.

3) Indfirect damage

The indirect danage to buildings and interior effects
is fixed at 15%.

The {ndirect damage to farm crops is fixed at 20%.
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PRELIMINARY DESIGN
Earthwork Required

The éarthwork for the river improvenent consists of the
foltowlags; ' '

(Unit: n3)
Below - -Above " Drainage Road
Sungguminasa Sungguminasa ditch raising
Excavation 2,040,000 870,000 12,400 -
Eubankment = 630,000 L= - 20,000
Filling - 360,000 - -

Borrow Pit

Since no appropriate materlals for dike embankment are
obtafnable from the riverbed, its materials will be conveyed
from a borrew pit which 15 located in the right bank near
© Sungguninasa (see Fig. 2-22), The avallable volume of the soil
mager%al in the proposed borvow bit is estimated at 1.2 x
10 11 Y

Spoil Bank

- There exlsts the low elevation arvea, 0.3 m above M.5.L. 1n
a part of Ujung Pandang ¢ity which will be planned to urbanize
in the future.. For the urbanization of the low elevated area,
it will be required that the area dbe filled up to avold the
flooding due to land side water. It is, therefore, recommen-
dable that the area will be utilized as the spoil bank.

The exgeCted volume of the spoll bank is estimated at
3.5 x 109 03 when the area 1s reclatmed up to a elevation of
about lol m abi.‘we MlSo].ﬂ

Riparian Structures

" The riparfian structures which will be fnstalled under the
present improveément plan along the Jeneberang river will
‘iné¢lude dike, drainage ditch, revetment, groyne, sluice, and
groundaill, And the excavation of a diversion channel of S.
Garassl, aand the ralsing of the existing road running on the
right bank in the upper veaches of Sungguminasa bridge, will be
also included as the part of the project,

Figs 2-15 will show the locatfon of the riparian sturc-
tures réferred to the above,

Dike

It 18 proposed, as a principle, to keep the height of dike
no more than 3.0 m above ground level, including a 1.2 m
freeboard. The proposed dike will have a c¢rest width of 3,0 m,
so that vehiclés can pass along it for river management, The
side slope gradfeant on the river side and land side will be 1 ¢
2, to assure the stability of the dike (refer to Fig., 2-23),
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Where the érest height exceeds 3.0 n above the land side
ground level, 3.0 n wide berms will be provided in view oft

1) protecttion of the dike against seepage uater,
2) securig the slope stability,

3) . better maintenance of the dike, and

4) easler flood defeace activities.

The berms will be located every 2,0 m below the crest,

The stabllity of standard cross-section shown in Flg. 2-23
would need to be re-examined upon observation of the features
of the goll which is available from the borrow pit.

Drainage Ditch

Prainage ditch to be provided at the land side along the
-dike 18 glven two functions to fulfil, the dne is to drain the
seepage water through the dike and the other 13 to drain the
run-off water from its land side acvea.  The scepage water
through the dike needs to be quickly drained for the stability
of the embankment, in particular, .

In the present design, drainage ditches will be excavated
along the both banks of the downstream of Sungguminasa bridge,
extending for 3,000 m on the right and 9,000 m on the left.
Along the right bank, the drainage ditch will be designed in 3
systems so that they can also serve as drainage channels of the
municipal wagte water,  On the left bank, 4 systems of drainage
diteh will be provided., At its terminal, the drainage ditch
will be connected to a sluice gate,

The scale of the drainage ditch will be determined
according to the size of catchment area of each system, as is
outlined i{in Table 2-7.

Revetment

Wet masonry will be employed for revetment by use of the
¢obbles which are .easily obtainable at the project site., The
revetment structure consists of a high water revetment, a low
water revetment, aad a foot’proteétion.. The foot protection
will be provided at the base of the low water revetment, to
prevent riverbed erosion (refer to Fig. 2-25),

Revetaent will be constructed in the vicinity of a bridge
as well as along the coacave gide of bends of the river, for a
total distance of 10,300 & {on the upper reaches of
Sungguminasa bridge, only léw water revetment will be
constructed for a length of 3,800 m}, as is shown in Pig, 2-15

The slopes of the dike which are not specially pfotected
by revetmeat would be sodded against erosion which night be
caused by rainfall and river water,
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Groyne

The purpose of a groyne is to prevent ercsion at the foot
of the side slope by slowing down flow velocity and by acce-
lerating sedivent deposit, Groyne will be provided at the con-
cave side of a bend, which 1s léss proof agatnst erosion due to
high flow velocity, Hooden pile permeable groyae will be
employed for this puvpdse, : : '

The possible directions along which groyne runs are up
streanm, down streanm and right anglé to the flow direction. The
right angted groyne i1s recommendable for arcesting sediments
and acceleratiag thelr deposit,

Dimensiens of gfoyne are hased on the empirical fornulate
which are accepted in Japan, as follows:

1.

—B—HO.I
D . )

T“ las
D

= 20

where,

B width of river

L ! length of groyne
D ¢ interval of groynes.
H ¢ height of groyne

The structural dimensions and placement intervals of
groyae are to be deternmined by the formulae given in the above,
However, the interval may be modified after considering the
river conditfons such as degree of bend, flow velocity and so
on, The structural details are shown in Fig. 2-26. The total
length of the sectlong where groynes are to be provided 1s
4,700 m, and their number counts 94, The standard interval is

to be determined by the above formulae,

- Sluice

The exlsting slulces in the lower reaches of Sunpgguninasa
will be unable to be used due to the construction of the pro-
posed dikeés and the drafnage ditches, In this connection, 7
slufces In total, will be newly installed, whose scale 1is
depending on the drainage discharge of each ditch (refer to
Table 2-8)., After the closure of the right course of the
Jeneberang river, a slufice will be established at its closing
point so that the river water can be takea in, as a flush
water, the drainage ditch on the right course which is newly
propsoed in this project,

“The proposed relnforcad concrete sluice has a manually
operated steel slulce gate, A c¢ut-off wall will be provided at
the center to interrupt the seepage water, Wodden sheet piles
will algo be driven in to preveant infiltration from under the
foundatfon, Flg, 2-27 {llustrates the structure of this sluice.



Groundsill

The groundsill is installed to prévent the reparfan struc-.
ture from erosion of the riverbed, as a majority of sediment
will be deposited in Bf1i-Bili reservoir after cOmpletion of
B{11-Bi1{ dam. The groundsill will be iastalled at 30 m
downstream of Sungguminasa bridge to protect its foundation.
The groundsi{ll, as shown in Fig. 2-28, will be placed over the
full width of the channel,

Groundsill of smaller dimeﬂsions will also be placed in
the downstream of the Intake for the papev mill's water to

prevent the lowering of their intake capaclity due to a sinking
of riverbed.

The elevatin of the crest of groundsill will be equated to
the elevation of the proposed riverbed, lLand side ends of
groundsill are to be embedded deep enough into the dike for
security.

Aprons are to be constructed on both the head and the
tall-eads of the concrete main body. Concrete blocks are to be
placed, also for protection against scouring, at the immediate
downstrean end of the apron, :

Diversion Channel of 8. Garassi

Construction of dike along the Jeneberang river wili
necessitate a change of the couvse of §. CGarassi which is
Jedning the Jeneberang in the neighborhood of the estuary from
the left bank side. At the present stage of desigaing, it 1is
proposed to construct a diversion chanael which runs for about
800 m in parallel to the dike (refer to Fig. 2-15),

Road Raising

The road which is runnfng to Jl. Maline on the right bank
in the upper reaches of Sungguminasa bridge, has some portions
which are subject to overflowing of flooding water due to the
lower clevation. Accordingly, the lower section of . the
existing road will be raised by about 1.5 m {n nmaximun for a
distance of some 3,000 n, to confine flooding water tn river
side area, The sectlon of the road proposed for such ralsing
is shown in Flg. 2-22, .

The road which is proposed for raising will structurally
consists of: ;

1} subgrade,
2} sub-basé course,
3) base course, and
4) pavenent.

The sub grade 1s an embankment with a slope gradtent of 1
t 2 consisting of sofl from the borrow pit. Materials for the
sub-base course will be the crushed stones and gravels, both of
which are available in the neighborhood of the construction
site. For the base course, unscreened and creshed stones will
be used. Asphalt-concrete will be employed for pavement {(vefer
to Fig. 2-29),
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Land Acquisitfion and House Evacuation

- The land to be acquivred and thé housas to be évacuated for

-{mplementation of the river ifmprovenment project will be tabu-

lated in the betow.

Land AcQuisition

(Unit: ha)
Right bank side Left bank side
Above Sungguminasa 12 6

Below Sungguminasa 43 7

House Evacuation

{(Unit: nos,)
Right bank side Left bank side

Below Sunggurlnasga : 180 50

CONSTRUCTION PLANNING AND COST ESTIMATH
Construction Schedule
Hork Order

The river {aprovemeant for the urgent flood contrel is
scheduled to de implemented from the beginning of 1982 under
the financlal assistance ¢f Overseas Economic Cooperation Fuad.
The c¢onstruction schedule for the river improvemeat works ln
this report has been planned on a basls of the conpleted con-~
ditions of the urgent flood control, and the works will be
implemented after completion of the dan construction to avoid
concentration of the construction works,

The river {eprovement works can be:divided fato four work
geations including the urgeat works. 1t is techaically and
economicaily propoged that the river fmprovenent works are
foplemented following the order méntioned bélow taking fnto
account the significance of the area to be protected from the
flooding, :

t. Urgent river improvesment 2 1982-1987

2. Imprdvement of the section
from 2,0 k to the Sungguminasa bridge : 1991

-

3.  Improvement of the section
from the estuary to the diverted

point, 4.4 k 1992-1995

4, Improvemeant of the section
in the upper reaches of the
Sungguninasa bridge t 1992-1995
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Workable Days

The work will take place only durlag dry season from April
to October each year because it consists nostly o6f the earth
work which can not expect good result under rain and also
because it 18 a risky job to undertake under the menace of
flooding, S .

.Annual workable days ave 168 days which are detérmined
except national holidays and rainy days (above 30 nn/day)
duriog dcy season. _

The work section of river improvement fs shown in
Fig., 2-30. 1Its construction schedule is presented in Fig, 2--31

- Construction Machinery

Kinds and number of the constructien equipment wiil be
determined by the aanual work volume which may be given below
in the maximum amount:

250,000 n3/year
215,000 m?lyear
215,000 m3/year
189,000 m3lyear

Predging

Land excavation
Undervater excavation
Eabanknent

= e e ee

The dredging section roughly corresponds to the tidal sec~
tion that is, from the estuary up to the conflueneing point
with the right course of the Janebarang, - 50% of excavation
work will be done on land by use of bulldozer and the remaining

"50% under water by employing back hoe. -The wmain construction

equipment required for the work will be as follows:

ﬁredger.u

Dredging H

Excavation S ¢ - Bulldozer
Excavation & loading ¢ - Back hoe
Loading t Wheel loader
Transportation ¢ Dunp truck
Spreading & compaction . . 1 Bulldozer

~ The daily work volume will be éalcuiated to be the
following; ' . : : :

250,000 w3 '

Dredging work : _Tiﬁ?1ﬂﬁﬁg = 1,§9O n3/day
_ . 215,000 n3 _ 3

Land eX%cavation work: -igé—agyg | 1,280 m./day
Underwater 2[5=ﬁ00 ﬁ3 | 3

—_— e 0
excavation work T days- -;’280 m°/day
184 o3 )
Embankment work i 189,000 n 1,130 m3/day

68 days
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Number of Construction Equipment

1)

Dredging work

Dredging work Ls to be peérformed by a pump dredger 800
PS type, since the riverded is sandy. The dredged
sand will be conveyed from the dredger to the viver
bank through a pipe (Pla. 500 mm) which will be
floated on the river water. The sand will be loaded
by a wheel loader 2.0 o3 type, and trausported by dunp
trucks, 8-ton type. .

Predger operation will be doné on two shifts from the
consideration as to its working efficlency and econo-
nicality of the operation itself,

- Pump dredger, 800 PS type

Capaclty of a dredger is fixed at 125 mn3/hr,

" Assuming that of the dredger is operated for 14
hours per day, the required aunber of units will
be;

1,490
4« 125~ = 0.8

A practical approximatfon is 1 unit.

-~ Wheel loader, 2,1 m3, 1.2 n3 type
Hork velume per hour will be;

3,600 x q x E
Q ._Lijﬁi_ll__._

vwhere,
Q : capacity (m3/hr)
q ¢ loading volume per cycle (n3)
E : Job efficiency
Cn : time per cycle (sec)
therefore,
. 3,600 x 1.6 x 0.65
02-0 = 3 [.2 -
= 89,1 n3/hr
3,600 x 0.96 x 0,65
anz = . 42 T

= 53,5 m3/hr

Assuning that'tﬁe time of daily operation is 14
hours, the nunber of required units will be;

1,490 L
14 x (89,1 + 53.5)

= 0.8
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A practical approximation Is 1 unit, respectively,
- Dump truck, 8-ton type

Work volume per hour will bej

60 x q xR
Q —--»-i:m -

Cn 1,060 L+ 10

where, . C .
capacity (m3/tr)

loading capacity (m3)

lob efticiency

time per eycle (min)
transportling dlgtance (a)

. wu &8 - we

applying L = 1,000 1, q = 4.4 03 and ¥ = 0.9

= L 4 = )
Ca = —p5g5 X 11000 + 10 = 13 ata
Q- 50x 4£§ X 0.9 . 15,8 od/hr

Assuming that the dally operation {s of 14 hours,
the nunber of required units will be;

A practlcal.approximation 1s 7 untts,
Land excavation work

Soil excavation and hauling will be performed by
bulldozers, 21-ton type, loading by wheel loaders,
2,0 m3 type and traonsportation by dump trucks, #-ton
type.

- Bulldozer, 21-ton type

Work volume per hour will be;

Q= 60 x q x E
Cm

L 0437 |

Cn 10 L+ 0,25
where, .

Q 1 capacity (m3/tr)

4 @ loading volume per cycle (a3)

E t Job efficiency :

Cm : tlme per cycle (min)

L i Thauling distance (m)
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applying L = S0 m, q = 2,8 ol and § = 0.5,

cm = 237 4 50 4+ 0.25

10

2.1 min

L 60 x 2.8 x 0,5
Q 5.1

= 40.0 n3/hr

Assuming that the time of daily operation fs 7
hours, the required nunber of units will be

1,280

TxH0 T 4.6

A practical approximation ia 5 uafts.

- Wheel loader 2.1 m3 type

Work volune per hour will be;

3,600 x q x E
Q= Cm

Q : capacity (m3lhr)

q ¢ loading volume per cycle (m3)
E : job effticlency

Cm ¢ tiuve per ¢ycle (sec)

applying q = 1.6 n? and E = 0.65,

3’__600 x 1.6 x 0.62
42

Q= = 89.1 m3/hr

Assuning that time of daily operation is 7 hours,
the required nunber of unit will be;

1, 280

e T e R L

A practical approximation {s 2 unit.

.~ Dump truck, 8-ton type

Hork volume per hoqr will be:

where,

-

60 x a x E

Co = 'TETRRT (L ~ 1,000) + 15

Q ¢+ capacity (a3/hr)
q ¢ loading volume per cycle (m3)
E ¢ job effficlency
Cn ¢ time per cycle {min)
:

transporting dlstance (m)
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applying ., = 6,000 m, q = 4.4 03 qud E = 0.9,
Co W (6,000 1,000) + 15 35.8 nin

60 x 4.‘-’! X 0.9

Q = . 35.8 = 6)6 m3[h!‘

Assuning that the déily operation time is 6 hours,
the required nunber of units will be;

1,280
7 % 6.6

= 27,7

A practical approximation is 28 unilts.
Underwater excavation work

Excavation and loading will be performed by back hoes,
1.2 w3 type, and transportation by dump trucks, 8-ton
type.

~ Back hoe, 1.2 m3 type

Work volume petr hour will be;

qQ = 3,600 x g x E
Cn
where,

Q ¢ capacity_(m3/hr)

Q t  excavation and loading volume per
- ¢yele (n3)

E ¢t job efficleney

Cm : time per cycle (sec)

applying q = 1.06 u3 and B = 0.4,
Work volumé per hour wifl be}

Q = 32600 x 1.06 x 0.4
36

= 42.4 n3/hr

Assuming that the time of dally operation is 7
hours, the reqolred nunber of units will be

_m_1,280” . 4.3
7x32.3 *

A practical apprdxlmation Ls 4 units.



2-25

— Dump truck, 8-ton type
Hork volume per hour will be;

qQ = 60 x ¢ x E
Cm .

. 25 - .
Cm ~%,000 (L - 1,000) + 15

where,
" capaclty (m3jhr)
loading volume per cycle {(m3)
Job efficiency
tine per cycle (min)
transporting distance (m)

ol R - ¥ e

- ax &e ax pa

applying L, = 6;000 m q = 4.4 a3 gnd B = 0.9,

25 -

= 35.8 min

. 60 x 4.4 x 0,9
e L

= 6.6 n3/hr

Assunling that the time of dally operattion is 7
hours, the required nunber of units will be;

1,280
7T x 6.6

= 2?.7

A practical'approximatidn is 28 units.

4) Embankment work

S8ince the gand and soil obtained from dredging and
excavation of the Jeneberang river are not suitable
for banking natae¢ial, the materfals specially exca-
vated at the borrow pit will be used,

The equipment consist of bulldozers, 2l-ton type

(for excavatfon), loaders, 1,2 m3 type (for loading)
and dump trucks, 8-ton type (for transportation to

the consteuction site).

"Spreading and conmpaction of embankment materials
will be performed by bulldozers, 1l-ton type,
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- Bulldozer, 21l-ton (excavation)

Work volume per hour will be;

qQ = 60 %x g x K
Cn
cem = 230004 0025
ﬁhere,
Q 3 capaclty. (m3/hr)
q : . loading volume per ecycle (m3)
E t  job efficiency
Cn t tlame per cycle (min)
Lt hauling distance {(n)

aplying L = 30 m, q = 2.8 u> and E = 0,55,

0,37
Cn = —l-ﬁ-x30+025
= 1,36 min
Q 50 x 2.8 x .55
1.36

= 67.9 w3/hr

Assuming that the time of daily operation fs 7
hours, the required nunber of units will be;

1,130
“Tx 67,9 " 2b

A practical approximation 1s 3 units.
- Wheel loader, 1.2 w3 ¢ype

Hork vblume pethour.wlli be}

qQ = 3600__’1l3£j§
where, '
Q 3 capaclty (m3/hr)
q : loading volume per cycle (md)
E -t  job effieiency
Cm ¢ time per cycle (sec)

applying q = 0,96 m3, E = 0.65 and Co = 42 sec,

q = 3600x 0,96 % 0:65 . 53,5 wijnr

Assuming that the daily operatfon time fs 7 houra,
the required nunber of unit will be;

1,130

%535 " 30
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A précfical aﬁpfoximation ia 3 units.
Dunp truck, 8-ton type
Work volume peér hour will be;

g~ S0xqxE

Om = —oe 22 (1, - 1,000) + 15

capacity (n3/hr)

loading volume per cycle (md)
job effictency

time per cycle (min)
transporting distance {n)

se 48 me um e

applying L = 6,000 m, q = 4.4 nd and ¥ = 0.9,

25

Q= $0xAAX09 . 66 ad/nr

Assuming that the dally 0peration tine 18 7 hours,
the reguired number of units will be;

1,130
T e e " 43

A practical approximation 1s 25 udits,

Bulldozer ll-tan type (for spreading and
compaction)

Spreading ¢ Q = 10E x (11D + 8)

Compaction; LV x¥ lejgjg

gy = LA

Spreading and Compaction:

0= 9 * Q0
o *a
where,
Q 1t spreading (n3/hr)
Q2 compaction (m?/hr)

spreading and compaction (m3/hr
thickness of finishing layer (mg
speed of compaction {(m/hr)

width of compaction (m)

nunber of conmpaction

job effieclency

job efficiency

MM EZLSTO

B
" %4 s se se se es
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applying E; = 0.65 and D = 0.3 a,
Qp = 10 % 0,65 x (11 x 0,3 + 8) = 73.5 m3/hr

also applying V = 4,000 m/he, W = 0,6 m, D = 0.3m,
E, = 0.7 and N = 5,

_ 4,000 X 0.6 x 0.3 x 0.7
Q2 _ 5

= 100.8 a3/hr

. 135 x 100.8
Q_ 73,5 + 100.8

= 42,5 ad/hr

Assuming that the daily operation time is 7 hours,
the required number of unit will be;

130 :
Ll 38

A practieal approximation 1s 4 units.

The outline of the principal construction machinery
to be deployed for the entire work 1s given in
Table 2-9,

Construction Materials

The construction materfals required for the riparian
structures such as cement, reinforcement bars, steel gates,
ete., ave almost entirely locally available as they are being
manufactured in Indonesia in good quality. The concrete aggre-
gates are also plentifully available from the riverbed at the
job sites,

The necessary consttuction nateriale for the proposed
structures are enumerated in Table 2-10,

Cost Estinate

Construction Cost

The river improvenent cost comprises civil works, gates
and equipment,land acquisition, engineering cost and plus 15%
physical contingencies.

The construction cost has been estimated on the contract
basis and 1981 prices,

The total cost will be US$22,9 million, out of which
US$10.8 nillion is in fovelgn currency and US$12.1 million in
local curreacy. . The breakdown of the construction cost {s
shown in Table 2-11, and Table 2-12 shows the annual disbur-
sement schedule,
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Operation, Maintenance and Replacement Cost

The operation and maintenance cost will comprise the per-
sonnel cost, operatfonal machinery and equipment, vehicles,
adninistrative cost and niscellaneous. The annual operation
and maintenance cost 1s estimated at ¥$50.09 nillion for the
wholée period of the project life. The replacement cost of
groyne 1u every 10 years and slufce gate in every 25 years is
estimated at US$ 0.42 million and USS 0.37 million, respec-
tively.






2-30

£ 690°¢€ —
TTI09°LT L0 £8°1 0s/1
(R Y4 1070 erlent el z
LAl P 107 LLtt 0L/l bo!
59 L9060 9°5629'6 1
: L 986% L v6* T - R QU/1 ~
£*s79 *0 9=Is1'y o]
: ¥ 028y Ll EiDE /1 2
1*%eL 91¢~0 £°Z6LE ) - i 4
FAL TR 09°1 - 9En1 S TINE
Lgreet | ... .%BO0"0 86912 : n
: 78864 T - oo T -QENT AR
e £*LTL . 5*0 CRE T AN
L*E56 REA EAE STy
§ 21101 . B
229 5h 68°2 982 s/t
1°L0% 2100 S Ly - L
; SOT* 1Y 9g°T 28T oL/1 be)
9°.065°2 £9070 §99*3¢ S
. ST 9t 8~z £5°3 01/1 L
7" vegte 1°0 BT : _—t 10
297°0¢ 19°Z ¥0°¢ $/T - | 4
5952 912°0 9.8 11 : IR FRTCTE F
063°¢- 502 05T yZ/1
L7992 . - %B070. . SLI'g - : o/n
650°¢ . . Rk A R S Al ¢ T
STEYL'L S %0 ~46%°L :
: see‘T 68T QLT (/D)
_ _ o o - - (%) 3q1s {w=)-3qIs |- - -
TO501.X . . PO X ARV CIBAIVA F<Eg0T X - Pdug0T X 1113 NIVINNOW | €0TH3Q
TV1I0L QALOTYAXT U31934X3 ROVUAAY FVHVE Q0TS -ZOVLS HAIVM ' NUOLEE

(5399333 20733301 pur sBurpTINg)
(2) NOIIONARW GOVAVQ QELOEANT TVANNY T-Z 9TqFl




2:31

(£) NOIIONQTE ZTOVWVA CGEIDIANT TVANNY Z-7 2T9RL

Z°842
0Ty 1072 88°7 0s/1
8°¢ 71070 53 L
0y o2 L4*1 0L/l 2
£°97 {9070 g6t 1
- - 88¢ 61 50T /1 by
$T9t 10 SoF . 0
: LT3 L BLT F Al </t '
1 ¥4 910 1€€ d
: ozt 09° 1 %t ESTHRE
L 78070 - 162 _ n
. ) 29T 1. 0E*1 TH
e e S*EI1 . 0. ¥4
; : : 161 LTt 21T T {1
6508 . ———
_ 9es 62°Z 98" Z 05/ 1
$°L 716°0 5tS : S N z
— . E 3% 98T . At . OR/1 o)
A £9070 116 . SR R o 3
L : i 6587 28°2Z . T ESTT Qr1/1 by
79y -0 T - . R : o
: . E BRI S/ ¥
AT 91270 <6T : - _ - P
T3 $0°T- 051 v Z/1
167 . 80°0 9%C. o/m
6L £0~2 Se 1 TN
52651 0 --BIC
: 662 681 0E* T /1)
) (®) AQIS | {W) 3ATS - { - - - - o
dyelT X ) r.nuooA. X Zovivg VA . Pdegll X -mmocﬂ X ] AL NIVINOOW | ©0Iwad
1T¥ 21041 GALDTYAXI QELDEANE JIVHEAY IOVIVQ. Q01T | VIS ERIVM NEOLER
(sdoxD)



'2-32

Table 2-3 FLOOB DAMAGE RATE OF BUILDINGS AND INTERIOR EFFECTS

Pond ing Debtﬁ

Interior Effects

above Floor . _ _ School and

Level (n) | Buildings Housge Shop . Qffice Factory
6~05 | ows ot | oo 0.08 0.08

0.5 - 1.0 0.07 0.29 0.22 0.28 0.24

1.0 - 1.5 0.11 0.41 ' 0.32 0.42 0.35

1.5 - 2.0 0.11 0.47 0444 0.47 0.39

2.0 - 2.5 0.15 0.49 - 0.51 0.49 0,40

2.5 - 3.0 0.15 0,51 0.57 0,49 0}41'
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Table 2-4° ECONOMIC PRICE OF DRY STALK PADDY
- Import Substitution Price -

(Unit: Rp/ton)

1. Interhatioﬁal Market Price .
2. - External Transportation Cost o
. {Bangkok - Ulung Pandang) 8,125
3. Port Handling Charge and Storing L
. Cost (including cost of sacks) /2 5,710
4. - Selling Price of Rice at Ex-nill Gate 361,960
5. Conversion to the Price of Dry ‘
Stalk Paddy (0.52) 188,219
6. HMilling Charge - 6,000
7. Handling and Transportation Cost .
(Farm gate to mill) - 2,100
8. Econonic Fara Gate Price of Dry 179,519
Stalk Paddy _
{ 180,000 |
Notet /1 : Source - Price prospects for Major Primary

Commodities IBRD, 1980

Projected price to 1935.in 1980 constant US dollars,

/2 : Handling charge at harbor

Storiag chasvcge

30 Rp/ton

7 Bp/tonf{day x 240 days
4008 Rpfton
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Table 2-5 - FLOOD DAMAGE RATE OF PADDY

. ya Tilleriag ‘Bootin Heading ‘Ripeaiag
Growing Stage Stage Stage & Stage Stage
Relative Growth (£) | 0 «~.59 60 - 76 77 - 79 | 80 = 100
Relative Growth (ca) 0 -~ 74 7% - 95 96 - 99 100 - 125

i 1-2 day 104 10 X 30 Z 5%
Overhead - 3-4 20 80 890 20
Flooding 5-6 .30 85 © 190 30

' Over 7 35 95 - 100 30
Flooding 1-2 day 3 40 - 10 4
up to 3-4: 9. 46 23 15
75% palnt 5-6° 14 49 26 23
height Over 7 - 16 55 30 23
Flooding 1-2 day 4 37 8 2

Sup to 3-4° 9 42 22 4
50X pland 5-6 13 45 25 6
height Over 7 15 50 28 6

Table 2-p  FLOOD FREQUENCY

Month

Frequency %

Jan.
Feb.
Mar,
Apr.
‘Hay -
June
Jul.
Aug.
Sept .
0¢t. X
Nov.
Dec.

44
16

MWOQOQOOWWW
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Tbtal

—
(=1
(=}




vZ=z. "8I3 03 a9Fex molz S1FIveds 107 sV §T=7 *371 UT uAOUS ST uvITP 2JwuTeIp 7O UOTIWDOT IUL 19308

2=35

(3] .
b T 008 01 £0*0 0007 1:T - 309 D R R ot ST
A :
e 002 20 £070 000" €:1 Al T 1 B 1 9

o0t 1°1 £0°0 ooo't:t  0z°s 0 ol g
002°1 L0 £0%0 000731 08°y 99 g% T
00T 9°0 . £0*0 000 w31 005 o< 01 £
00*T €0 £0*0 L 000%SIT  06° o2 A T
— | 005121 :N £t _N
. + - - + : ‘u-h - Q- .n
cu.ll..\l,.( ool Al 4 ~6*0 €00
= ..ﬁ.us . © ,. g/ - B/eG. Nﬁx\.»\nﬁ - «5"‘ I |
CoyoaTP A3720TTA  JURTDTIIR0D uatpead . M013 R “ON
UOTIDIS BROIAD 3O yIBuasy notd ssauydney odoTs Touueyy JI3o~uny  DIITORAS  Jvemydawv)

HOLIQ 3OVNIVEQ J0 330914 L-T7 2198l




*2-36

SPITOQ 3RIT ¥ SUIPNTIOUT S} 2OYN[S JO UGTSUIWMIQ

{~79TqEL UT UMOUS ST o8IvyIsTp uSysag Cooob
ﬁo..f wo..nn
e . . o _
(/R i ‘ 91 TxY*1 02 99 £ 20°9 L
P —— ,
o X
G 7 91 xg=1 0z uey €1 09 {9
[
i ) .
07 91 THOT 0z $'s £°1 o2& (&)
L
!
02 91 N R4 0z L€ £°1 08"y (%}
S
o .
02 91 w9z 02 8¢ £°1 00"s {£)
A .
f
02 91 =92 2 8¢ £°1 06"y (2¥
. ,
' .
'3 91 - TxubT 02 1°9 -1 6L (1)
& AT B 3 W P $/m E/¢R
Yorives $80xy  yuSuer  yapyM  3uBtenm  MOTZ jo vaiv  opisuy vuwsun 30 BIeudSIP  oN

IVINTE IO UOTSUIRTQ

TRUOTIDOR BHOID

AIFOOTRA MOTI

Lt

JOITIS 20 STWNOII §-7 2Tqel




2-37

Table 2-9 HAIN CONSTRUCTION MACHINERY FOR
RIVER IMPROVEMENT

No. Hachinéty Capacity Unit

1 Drédger 806 PS 1

2 Anchor Barge 55 PS - i _

3 Hhée1 Loader 2.1 ul 3
:4_- Wheel Loader 1.2‘m5 _: 4
s | Back oe 1.2 3 4

6; Back Hoe 0.7 nl 4

7. | Asphalt Eogine Sprayed 200 1 1

81 Asphalt Fimisher o 2.4 - 3.6 ﬁ 1

9 Road R«)llerE 10/12 ton 1
10 Tire Roller 8/20 ton 1
11 vibratien Roller 25 ton 5

| ¥ Soil Compactor 90 kg 10
13 Tamper 80 kg 10
14. Bull Dozer él ton 8
15 Bull Dbzer 11 ton 4
16 pump Truck '8 ton 90
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Table 2—10 MAIN CONSTRUCTION MATERIALS FOR RIVER IMPROVEMENT WORKS

Unit

Figures

Main use

123,0

T TR
S ESIPLIAL, :
11 b&ﬁéfe;é ol 15,000 3Révé£mchtl sluice
_ ; i& ground g1l
2 'keinfbrcemeni bar . ton iZOG iSluice, grouad s{ll
3 Steel sluice:gaté - | .
T (2.1m % 24lm x 2) PC 2{ Sluice No. (l)_l {JR)
4 Btidge PG 2 iSluice
5 Wire | tén 110 -Gabion nattres§ 5 éroyne
6| Cement “ton 4,400 |
7 éandr mj 6,100 [  Concrete
8 éravel ! n3 18;100' ?Concrete & revetnment
9 Rubble n3 13£f06 ?Revetment & roﬁd réislng
lb Boulder , ﬁi 17,500 4Gabioﬁ mattress
;ll 1oy ﬂile ) 0;15; LES-O - fc 3;?0dl ‘Groyne & slulce
12 Log bilé $ 0.12, L=2.0 f.éc' 5;600 jRevetﬁent
13 Log pile 4 0.10, LP6.0 PC 1,600 lRevetment
14 'ﬂooden aheetfpilel. . ;
C - 20,05 - PC 100 ] Slulce
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‘Table 2-11 CONSTRUGTION.COST OF RIVER IHMPROVEMENT

Fogeign

. ? i, .| Total  {For local °

Hork Item Unit |- GQuantity | : Amount Currency Curcenty
i L ] (x103 us$) | (x103 uyss) | (x103 Us$)

1. Civil Works _ V 5 B o
Dredging md. | 816,000 2,655- S 1,31 :1,3}4
Excavation o3 1.326;000 6,559 o 3,443 ‘3,li6
Embackment a3 2?6,cﬁh 1,565 761 804
Filling a? 360,000 1,043 507 SE 536
Sodding n? 147,000 o - -4k
Revetment . 5,406. 732 - i 732
Groyne P.C. | SA 123 - : ‘1?3
éluice . P-é; ‘ ﬁ 44 _2; E _éZ
Drainsge dteen  |m | f,200] e | s
Groundglli | P.C. . :é - 405 | I§ib f“?sﬁ
Diveréiak cﬁénnéi_ ¢3 B Sﬁ,ﬁbo i drigé.‘ -Llig:} l..i?6

of S. Garassi T " el CTe s
Preparatory works L.S. -1 i 1,402 631 . - 7fl
" sub-total - - T 15,420 | 6,944 .33;435
B o -
2. Gates P.C. 2 42 - 42
3. Land Acquisition | ha 43| 1,376 - 1,376
4. House Evacuation P.C. 85 204 - 204
5. Engineering Service | L.S. 1 2,385 2,488 397
sub-total (1 -5) | - g 19,927 9,432 10,495
6. ngﬁzizzency LS, o 1 2,990 1,415 1,575
Grand-total (1 - 6’ - 22,917 10,84f _12.070
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GENERAL MAP OF
THE JENEBERANG RIVER COURSE
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LONGITUDINAL, PROFILE OF THE JENEBERANG

RIVER {EXISTING CONDITION)
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EXISTING RIPARIAN FACILITIES
QOF THE JENEBERANG RIVER (2)
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2.

. GENERAL

.11 7. The proposed Bili-Bili dam and river. lmprovement works
would substantially reduce flood damage and also meet the
growing demand for munteipal/industrial and irrigation
water, and power in the project area,

The project has been formulated primarily in order to
mitigate flood damage. The secondary objectives are to
secure municipal/industrial water, to Latensify rice produc~
tion and to Increase the power gensration capacity: These

- sectors should be vegarded as a package by totalizing their

effectiveness.,

- In this report, econonic evaluation has been based on
the total ¢ost and benefit related to flood control, frriga-
tion and hydvo power sectors; ia other words the cost and
benefit concerning the municipal and {ndustrial water supply
are eliminated from the project cost and benofit., This {s
because the benefit of municipal and tndustrial water supply
is still difff{cult to be quantified, :

The economic viability o0f the brojecf has been eva-
luated by means of calculating the Internal Rate of Return

- (IRR).  Sensitivity analysis is also made on several assump-

tione. Cash-flow statements have been prepared for munici-
pal and water supply, irvigation and power generation,

respectively, as presented in Annex.

Replah and Yen are converted to US inlar at the
exchange rate of Rp.625 to US$1.00 and ¥220 to US$1.00,

~ The project 1life for the economic evaluyation is fixed at 50

years from 1982, when the related engineering services are
to be started.

_PROJECT COST

- The total project cost is estimated at US$ 603,56

million, on the contract basis by using ni{d-1981 prices, of

which US$ 298,01 milifon or 49% is forelgn cutrency, and

US$ 305.55 mtllion or 51% {s local currency, The quantity
of works is estimated on the basis of the preliminary design
which has been prepared during the study pertod., Unit pri-
ces and:the costs of equipment required for the project

. implementation are in line with the recent btd prices for

siallar works., These prices and costs include about (0% of
taxes and dutfes. Physical contingencies of 15% have been
applied to all the works and equipment césts. Price con-

tingencies are alao taken into account at an antual esgcala-

‘tion rate of 8% in 1982, 7,5% n 1983, 7% in 1984 and
. thereafter for forefgn currency portion and 14% in 1982, 12%
1n 1983, 1984 and 1985, 10X 1in 1986 and thereafter for local

curreacy portion. Cowmpensation payments for house eva-
cuatfon are i{n lfne with those of other Government-gponsered
projects, The interest of bank 1¢an during the construction
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period is computed at the annual rate of 3%, The project
cost is classified by work item given as follows. The cost
of municipal/induatrial water supply systen tneludes only
the cost for pipeline and intaké faéllfties insdtallment.

. (x106 yss)

T Foreigd-..< Loeal
Hork Item . - currency - currency  Total

.?.Daﬁ and feservibr o 'ISi;43‘ l 158.76 . 310.19
River improvement(L 38.77 66,18 104.95

R Munieipallindustrlal B
water supply = 56,91 S 14,79 7L.70

Ifriga&lon water o T
- supply . . 13 93 © 48,60 - 62,53
Power generatrion ' 36 97 17,22 54,19
Total .. - 298,00 305,55  603.56

Annual diaburééﬁents_of the project cost and. the base
cost are pregented In Tables 3-1 and 3-2, respectively,
3, 'ECONOMIC EVALUATION
3.1 Project Benefit
The benefit of this project will accrue from flood
control sector, irrigation sector and also power generation
- gactor., The benefit derived from the nmunicipal and
industrial water supply has not been quantified for such a

reason as 3tated in 1. Cénelal. o

: Primaty Benefit

Annual benefit derived from each sector which has been
- ¢aleulated tn the monetary terms ave summarizéd in the
following page, The détailed'brdcesa and adsunptions for
" benefit calculation 6f each sector are described An other
sections of . this suPporting report.- :

NOTE /1 Including costs for implementation oE the Urgent Flood
Control Plan: - o
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Sector - .+ Annual benefit {x 10 Us$)
: ‘§i6éd'éontfol'f' SRR € W B |
- Irrdlgation Ll - M.S5 .
Power. o Typitoc o 3.9
Negative benefit!~ : - 0.56

Toal _ H 47.84

The flood control benefit will begin to acerue fa 1987;

_that 18, after completion of a coffer den due to fts regula-
~tion effectiveness, and indcrease stepwise, in accordance

with the achlevemeat of viver improvement works,

'-;‘;The;iffigétipn;béﬁefitaééﬁ,he expected to accure after
completion of all the related workst However, the annual

- avérage benefit will not be brought about immediately after
then,  The build-up period of irrigation benefit {8 assumed

at five years after conpletfon of the project, during which

the frrigation benefit will increase linearly,

Benefit frbm'powef generatiSﬁ i3 to acéfue ta 1991,
when all the works required for power generation are

..completed,  The average benefit is assumed to come about
- annaully throughout the project 1life,

' Secondaryrﬁénefitl-

Secondarj-henefit, hdt'odly primavy benefit, can be

- also expected from the project in the sectors such as

recreation/tourfsn, and municipal/industrial water supply,

In and around the project area, the opportunities to
enjoy récreation/tourisn are linited to oaly a few places,
although the project area has the capital ctty of South
Sulawedd Provinee (Ujung Pandang city) with a population of

~over 700,000, The Bt11-Bili reservoir which s located only

31 km away after Ujung Pandaag city and 18 quite accessible
by Jl. Malino can provide a good opportunity for
recreation/tourisn,

Secondary bencfits of munfcipal and i{ndustrial water
supply are 1) to grade up the living standard, 2) to improve
the sanltary condition, 3) to reduce the frequency of
diseage and 4) to intensity the commercial and {ndustrial
activities, o :

NOTE

e e e tp ) A k. S e TP o

-[L_l AB;ﬂééZilve benéfit 18 counted a loss of productien in

‘the agricultural:land to be suberged by the reservoir
and to be acquired due to river improvenent work. The
-nagative benefit {s sqbtracted.from the annual benefit,
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' Indonesia is now fuporting about 2.0 niliion touns of
rice annually, while the project area ts enjoying surplus
production of rice., After conpletion of the project, rice
production will fncrease by 0.15 million tons, which will
contribute to achlevenment of_self-suffictency of rice,

Economic Coa;

Baged on the preliminary designs, the écenomic
constructfon cost was éstimated {n such a manner that the
inport duties, government ‘subsidies and compensatién cost
should be excluded from the project cost, and that physfcal
contingencicéd of 157 is added to the cost though ao price
contingency 18 c¢ondfdered. : Fstimation of costs required for
equipment and engineering serviées, which are to be procured
by 1nternational cdhpetitiVG bidding, is based on the inter-

- national pride lévels, The local cost is astimatéd on the

basis of ‘résearches on the prevailing’ pricés for similar
works whiéh are ﬂow going on in and around the pfoject avea.

The éénétruction cost will bé requited for cbnstruction
of dam and 1ts apputenant facilities, the urgent flood

" control plan and overall river fmprovement works, freigation

system irprovement works, muhicipal/industriél water supply
systénm aud power geneération work. The total eéconomic cost
is estimated at USS 276,43 nillioén, which 1s conposed of
foreign currency portion of US$ 150.95 million and local
currency portion of USS 25,48 million equivalent. fThese
costs are summarized below,

T (x105 yss)
ol . Forefgn - Local _ _
Work Itenm currency  currency Total
* Dam & reservoiri G 79.54 67,00 - 146.54
River 1uprovement 0174359 ﬁl.él. S 39.16
Hunicipal/industrial [ T DA _
water supply” coet ot 2B.78 T 6468 0 35,46
Irrigation 7,200 2271 29.91
Power e 18,08 7.28 25.36
Total - 150,95 125,48 . 276.43

Allocation of Dam Construction Cost

To identify the equitable cost for each purpose, the
econoni¢ dan eonstruction ¢ost has been-allocated by
“Separable Cost = Remaining Benéfit’ Method" (refer to Table
7-3). The results of ¢ost allotation Ls‘fn the followling
page. : ' ' :
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Flood control

Hunicipal/iadustrial
water supply

Irrigation

Total

" Cost Estimate by Purpése

Uss$)

L (x106
Porelgn ' : Local
currency currency Total
21,48 . 18.09 39,57
14.87 12,53 27.40
43,19 36,38 79,57
'?9¢5& X 146054

67.00

Based on the above allocation of fhe dan construction

cost, the total project econonmla cost ¢an be further

classifled by sector as follows:

Sector
Flood control /1

Municipal/tndustrial -
water supply /2

I¥rigation water
© supply 13

Power generation /4

T ot a 1“ |

(x10% yss)
Foreign Local
currency  curréncy - Total
38.83' 39.90 ?8-73
43,65 19,21 62.86
50.39 59.09 109,48
18.08 7.28 25.36
150,95 125,48 276.43

NOTE: FEach purpose ¢an be attained fn combination of respective

effectivencss of the dam and other relative works as

discribed below:

= Danm + Pipeline

AEENES

Dan + Irrigatfion Facllities
= Generating Facilitles + Tranemission Line

= Dam + Urgent Plood Control Plan + Overall River
Improveaent Plan
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Qperation and Mainteanance Cost

. "To assure the benefits throughout the project life, the
related facilitles should be succeasfully operated and

" safely maintaiged. :The annual ¢ost for operation and main-
tenance 18 estimated at USS 0. 92 million, which is composed

of the-followingt .

Item c Anngal aOSta(xIO3 Us$)
ﬁam and reaar§oir ) =J  '_. 50.
| ki§ar and ;aiafed structures ! o 'ai
‘Munictpal/industrial Do .
water supply facilities : 86
Irrigation facillties | H o 366.
..Power generatlon L :} : a : 165:

‘Total : : 918

Replacement Cost

~‘Facilities related to the project ara to be replaced
periodically to attain thefr original purposes during the
project life; the facilities to be replaced and their costs
are summarized as below, : -

‘ | (x10% ys¢)
1) Dam and redervoir
Gates (Durable period of 35 yrs.) s 1.47
2) River and related facilities -
Groyne (Durable period of 10 yrs,) ¢ 0,42
Sluice (Durable period of 25 yrs.) .37
1) Municipal & industrial water supply
Gates and valves
(Durable period of 25 yrs.) I 0.48
" 4) Irtigatioa ' | |
Hooden bar, Gabion, Screen
(Durable ‘perisd of 10 yrs.) o - 0.12
5) Power Generation
'Generating equipment o
{Durable period of 35 yrs.) : 4,17



Internal Rate of Return {IRR)

=»Eﬁaluation'of;the-projeCt Was made by nmeans of caleu-
lating IRR on the basis of the estinated benofit and ecéno-
- ale costs  The Intérpal:Rate of Return of the Jeneberang
River Flood Control Project (Phase II) is calculated at
- 14.8X, assuning a project life of 50 years. This rate shows
economic viability of the Project, . : S

- The internal rate of return has been further calculated
for each sectore based on cost: estimate by purpose, which
results in the folléwing percentage, -

: Sgctor- . — IRR (%)
flooa'Confrbl 14.9
Irrigation 15,2
Power Generation - = : 13,3
The Project S 14,8

Senaitivity‘ﬁnalyéis.

- Sensitivity analysis has been also made on the assump-
tions of 1) increase of construction cost, 2) deérease of
 annual benefit and 3) extension of construction pericd and
build-up period for irrigation. 'The results are summarized
below, : _ T S

.Caae L ' Aﬂsﬁmgtion - e .lBR (X)

-1 7+ Construction cost + 10% 13.7
Il .- . Construction cost + 20% B 12.8
I11 . Annual denefit - 10% 13.6
Iv Annual benefit - 20% 12,6
v Construction period + 3 years 12,5
Vi Bulld~up period + 3 years 12.7

Socio-Fcononte lmpacts

In additfon to the benefits stipulated in the econonmic
evaluation, favourable socio-econonic iapacts are created by
the implementation of the project,

E@pldyment Opporiunigy

Increase of employment opportunity by the project
implementation will give a favourable impact on the regional
économy, About 10,000 persons will be newly employed during
the construction perled and 200 persons will be required
permanently for the operation and maintenance works,
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Employnent opportunity of the population who are
serving for agriculture will be certainly increased due to
intensive crop cultivation. ;Unenployment on farm is such a
serfous problém in the project area that increase of
enployment opportunity will help considérably Lo eolve the
problem.- :

Transfer of Knowledgé

Techﬁieal'knowledge will be also transferred to the
Indonesian engineers through: the detalled design and
construction works in various engineering fields. -

The Indonesian engfneers are expedted to make much of
the technical knowledge to be transferred in ocder to for-
mulate and implement for themselves other similar projects
in the future. :

Reglonal Economy and Social Stability

Living envlrpnmnet and sanitary In the project area
will be surely improved due to less frequency of flooding,

sufficfent municipal water supply, more stable power distri—
bution, and so on,

Increase of indugtrial water.sdpply will providé'an
possibility for iurther 1ndustrial developmént. -

In compliance with 1ncremeat of rice yield, farm tncome
in the project area wiitl be hightened, which will énhance

the economic activity in the reglon through its multiple
effects on other sectors of the regional economy.

All of the above mentieoned project effects will thus
contribute to socfo-econonic stability in the area,
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Table 3-3 ALLOCATION-OF TRE BILI-BILI DAM CONSTRUCTION COST

(Unit: 107 Us$)

1y
2)
3)
4)

5)
6)
7)
8)

Ttem

Flood Municipal &
Control Iadustrial Irrigation Total

Alterpative cost
Justifiable expenditure
Separable cost

Remaining justifiable
éexpenditure {2-3)

Percent distribution of 4
Remaining joint éost

Total allocated coét'(3+6)
Percent distribution of 7

79,262 38,543 115,506 233,311
79,262 . 38,543 115,506 233,311
25,675 23,521 67,014 116,210

53,587 15,022 48,492 117,101

45.8 12.8 41.4 100
13,890 3,882 12,556 30,328
39,565 27,403 79,570 146,538

27.0 18.7 54,3 160
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2.1

2.3

GENERAL

‘-;_Cqshlilow.tableékhave_ﬁqen_ptepgred on the basis of the

expgcted Fevénue and eqtimated fund with assused financial

conditions for munteipal/{ndustrtal water supply, irrigation
wate¥ supply and power gederatioca, - '

The direct revenue is expected through collecting water
tariff, water charge and power tariff; however, as 1s often
the ¢ase with this kind of project, the diréct revenue from

_muntqipél[lhﬁﬁéttialfﬁatér sdgply_seCtQ:,and irrigation

water supply qettqf‘is_ﬁot_sufficient_to’répay_the fund to

- be required for construction,

Under this situation, the analysis for these two sec-
tors is made to know how the direct revenue will be able to
contribute to the repayment of the fund and how much sub-
sidery of the government will be required for the repayment,

éash flow tablés of each sector have been prepared

_ ‘under the following financial projections, as presented in
- Tables 3-1(AN}," 3-2(AN) and 3-3(AN). . _

PINANCIAL PROJECTIONS
Bark Loan

The foreign currency portion of the project cohétruc—
tion cost will be financed by bilateral or internatfonal

“organization on the below-mentioned tetms, while the govern-

ment budget will be allocated for the local curreacy
portion, ' .

1) The tnterest rate 1s assumed to be 3%, which is the
presumable lowest rate,

2) The repayment period is 30 years including 10 years of
grace period from the commencement of the construction
~work, Interest will not be waived durlag the grace
period, '

Operatlng Expenses

A)Gﬁgré;ing‘éxpgases are assuned at a constant level

w:_requtrgd to provide for adequate operation and maintenance

of the systems, With regards to replacement cost for each
sector, the preceding section can be referred to for
details,

Hunicipal'and_Induatrial'Hager Supply

The annual operating expenses are for municipal and
industrial water supply are estimated on the basis of

US$0.05/m3, which 18 required for wages, chemicals, pover,

‘materials for maintenance, adninistration and other {ndirect

costs.
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lzyigation

......

f“applied to eimtlat prOjects in the vicinity..'

_szro Pover

Hydro pﬁwef geﬁeration needs US$167 pét annum for
wages, adninistrtion, operation and maintenance Qf the
related facilities. and other 1ndifect coats, - The above
cost 18 estimated on thé assumptions of 2.5% of thé capital
cost for generating equipiment plus 0.5% of the capital cost

for transmlssién and eub—statlons.‘

-Revenue o

Municipal and Industrial Hater quply

- Baged on the’ acCOunting reéOrds 1n 1980 the water

" tariff {8 estimated at Rp.55. 00/m3; which has beea’ applied

to estimation of the future revénue. Résides the water
tariff, a plpe connecting charge 18 also assumed to be
Rp.30, 000. A loss of 15% during distribution is taken into
account.,

Irrigatlon

“The irtigatinn watet charge should be principally
collected from the project benefitted-farmers to cover the
repaynent of capital cost and OpratIOnImaintenanCe <nst,
However, the Government has a policy that the ‘¢charge is not
levied upon the farmers to spur 1ncent1ves to agrlcultural
production,

In this. cOnnectlon, the prdject benefitted farmers ave
agsuned to bear only the operation/maintenance ¢ost of ter-
‘tiary irrlgation blocks, which have to be VOluntarily
managed by themselves, amounting to about Rp.17,000 per ha,

Hydro Power

The present power tariff is classified into more than

“ten blocks. Accordlng to the accounting records in 1980,

the power tariff is averaged at Rp.43/KkWH, which {s used
for power reveiue calculatfon, A distributlon 1033 is

asgumed to be 15%.
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Table 3-1(AN) CASH-FLOW STATEMENT OF THE IRRIGATIOR SECTER

{x1065 V§3)

: . OUT-FLOW _ TH-FLOW Net
Year (rf;f;f°l f:fé') 0.M.6 R{ Tntezes Repayueny Totst (:?3?) _ng%f; Revenue [ Total Income
1982 I ' T T TR N -

83| 1.32 0.46 0.02 2,60 1.54 0.46 2,00 0
8| o 0.13 0,46 0.498 83 0as ¢.98 0
8% 1.2} ‘1,34 0.0% 2,48 1:32 1,34 2.6% ]
86| 9.96 11,08 0.26 21.30 10.22| 1t.08 2130 ‘0
87| -12.63 | 24004 0.49 37,34 13,22 24,04 3.3 0
B8] 16,69 | 30.74 1,03 48,44 17.72] 30,74 43,46 i0

89| 20.04 36,55 1.58 58.17 21,621 36,58 58,17 .0

0| 16.52 | 30.35 <] 23 49.00 18,651 30.3% : 49,00 -0

1] 0.40 238 ) 2478 ' 0,09 0.09 ~2.69

92 0,53 2,33 : 7.91 0,18 0,18 -%,73

53 0.53 2,38 397 6,43 . 0.26 6,26 -6.62

35 0.53 2.26 .97 §.76 . 0.35 0.35 6.4t
95 0,53 .14 1.97 5.2& X 1) 0.44 -6.20
96 0,53 2,02 3.9 6.52 0.53 0.53 -5.%%
97 0,53 1.90 .97 6,40 0.53 6.53 ~5.47
98 0.53 1.78 .97 §.28 0.53 6,53 ~5.75
1) 0.53 1.68 3.97 £.18 0.53 0,53 ~5.45
2000 _b.63 1,55 3.97 6.17 0.53 0.53 -5.64
| 0,53 1.43 3.97 5.93 0.5 0.53 -5.40
02 0.33 1,31 3.97 5.81 0.53 0.%53 -5.18
03 0,53 Lig 3.97 5.69 _ 0,53 0.33 -5.16
04 0,53 1.07 3.91 5.97 0,53 0.53 ~5.04
(i} 0,53 0.95 3.97 5,45 . 0,53 0.33 -4.92
06 0,53 0,83 .9 5.33 | 0453 0,53 ~4,80
(1} 0453 6.7 3.97 5.2 0.51 0.53 -6.68
03 S0.53 0,59 3.97 | - 5.09 0.5 0.53 -4,56
09 051 0.48 L9 4.98 . 0.5 0.53 -4.45
10 0465 0.36 | 3.9 4,98 0.53 0.53 -4.45

11 0,53 0.4 .97 4,74 0,53 0.53 -4.21

12 0,53 0.12 3.97 4,62 . 0.33 0.5 -4,09

13 -0,%3 0.5%3 0,53 0.53 0.00

14 0,53 0.53 6,53 0.5) 0.00
15 0,53 0.53 - 0.53 0.5) 0.09
13 0,53 0,53 9.53 0.53 0.00
17 L2 1,12 0.53 0,53 -0,5%
18 6.53 0.%3 0.53 0.53 0,00
18 0,53 0.53 0,53 0,53 0.00
W 0.65 0.65 0.53 .53 -0,12
2] 0,53 0.33 . D.53 0.53 0.00
‘l » L LI [] *

4l * [ R » [ ] .

. * . » » .
2030 0.53 0.53 0.%3 0.53 0,00
031 0,65 0.65 0.53 0.53 -0.12




Table 3-2(AN) CASH-FLOW STATEMENT OF POWER
GENERATION SECTER

{x10¢ uss)
: I L L S S . 2 2 RS N Y
U] iy (g | 06 3 anterert Kepameny Totat | 8% | GRS | evense | soray [ Tecoe
1582 - = S - =
83 - -
B4 - -
&3 . - 1 - o
86 N IR U : - PR R e 0
87| 1.8 0.23 002 | “ 1483 1.26 110,25 b Tl 183 6
Y - = C0.04 | b.04 0048 ¢ - : 0,04 Vg
89l .04 | 5.69 0,13 | 11.86 6.17 |- s.6% : 11.84 0"
S01 24,47 .28 : 0.48 35,23 26,95°] 1128 - 34,23 0
1 : ' o.12 0,95 _ 1.07 . N RN 4.07 3.00 -
§2 b7 0.93 B0 13 1 2 6,07 4,07 2,95
93 - 0,11 - 0.95 1.12 - 4.07 4,07 2,35
9| _ 0.17 0.95 1.12 5,07 4,07 2,95
95 N I 0.95 ‘1112 . : 4,07 £.07 2.95°
g6l : 6,17 0.95 1.5% "2.21 1 4,07 4.07 1.36
97 . 6.17 0.91 1.5¢ ENIANE . “hO7 0 407 L.40
98 4,17 0.86 1.5 | 2.62 R B 4,01 .07 | 148
95 . 1 6.2 0.81 1.%% st | : - 4,07 4,07 156
w00} - ' : 0.17 0.76 1.59 | 2.2 SR k.07 4,07 | 1.8
01 .17} 0.72 1,59 2.48 K1 5,07 1.59
02 ‘o 0.2 0.67 1.59 | 2.43 I K . 4.07 1,64
01 2 0.62 1.5 [ 2.38 : 4,07 4.07 1.69
04 1 - | e.17 0.57 1.5¢ 2,3 | . 4,07 4,07 L4
03 C] eaz 0.52 1.38 2.18 : 4,07 4.07 L9
({13 161y 0.48 1,39 2.24 T 4,07 6,07 1.83
o7 : 0.17 0.42 .59 | 2.1% S I 4,07 4.07 1.88 -
(1] 6,17 0.38 .59 2.14 o 4,07 4,07 1.93 °
09 : 0,17 - 0.33 1.5% 2.03 : : 4,07 £.07 1.48
10 : 6.17 0.29 1.59 2,05 1 _ 4,07 .07 | 2,02
1] 0.1? 0.2% 1.5% |- 2.00 B 4,01 4,07 1.07
12 : 1 6,17 0.19 1.5% 1.95 : 5.07 6,07 2.2
13 . 0.17 0.15 1.5% | - 1.90 4,07 £.07 2,17,
14 ' 0.17 0,10 1.5% 1.86 _i : 4.07 £,07 2.28
15 0.17 0.95 1.5¢ 1.81 oo w0 £,07 3,26
16 0.17 .17 _ 4,07 8,07 | .90
17 4,34 : 4,34 ; §.07 %.07 | -0,27 °
13 0.17 . .17 ‘ . 4,07 .07 | %0
19 0.17 : C0.17 ) , 4,07 4,07 3.%0
20 0.17 0.17 : 4,07 4,07 3.%0
21 0.17 © 0,17 ‘ : 4,07 4,07 3,90
[ * - L] L3 [ 3
[ ] . - 1] * L]
. . Ta : . . ‘e . .
203) : 0.17 ) 0.1 4.07 4.07 1.90
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Table 3-3(AN) CASH-FLOW STATEMENT OF THE MUNICIPAL

AND INDUSTRIAL WATER SUPPLY SECTER

_ {x168 uss)
OUT-FLOW IN-FLOW Kot
Ted (F?éf;“l (c':fé.) 0.M.4 R, Igtetest Repayneny Totsl (;'.'?é?) ?:fgf;‘ Revenve b Totsl Income.
i¥o . - - -
83  o.52 0.16 0.01 - 0,69 0.%3 0.14 - 0.69 0.00
841 0.26 0.05 0.02 0.3} 0.28 0.05 - 0.33 0,00
85|  0.02 0.38 0,02 0.4 0,04 .38 - .42 | 0.00
86| 5.04 4.08 0.10 9.22 5.4 4.08 - 2.22 0.00
8r] 4.4 5,04 0.24 9.1 t.67 3.04 = 9.71 0.00
881 18,64 11,22 1.5% 31,45 20,23 11.22 - 31.45% 0.00
89| 9.87 22,49 0.07 1.32 53.75 | 3149 | 12.49 - 53,63 -0.07
90| 21,44 18.76 b.08 2.09 42,37 | 23.53 | 18.76 - 42.29 -0.08
9] 4,98 10.19 0.90 2.48 18,53 7.46 10.19 3.4 | 20,79 2,24
92| 3.0 1,25 1.36 2,60 8.35 5.80 1,25 .75 $.80 1.45
23| .82 1.3 1.70 2,76 7.16 16.3% 6,12+ 1.37 3.34 | 10.83 -5.52
941 a.66 1.51 .40 2.64 1.16 17,07 6.30 1.51 3.93 | .24 -5,13
9s] 4.7 11.63 2,50 2.5 | 2.8 28.59 .30 | 11,63 6.52 | 2343 -5.14
96| 5.03 12,79 2.70 2,56 116 30.24 | 7.5¢ 12,79 §.55 | 24,93 -5.31
$2| 299 1.01 3.00 2,51 7.16 t6.67 5.50 1.01 4.92 ! 11,43 =524
8| .20 L.t 3.20 2.43 7.16 11.to 5.63 L.t1 5.30  12.04 -5.06
9] 1 1.22 3,50 2.36 1.16 11,67 5.19 1.12 5.68 | 12,59 -5.08
2000 1.70 2.24 7.16 13.1¢ 6.06 6.06 -1.04
01 i.70 2,07 7.16 12.93 5.43 5.43 -7.50
02 3.70 1.90 7.1% 12,74 5.43 5.43 ~1.33
03 3,70 1.72 7.16 12,58 5.43 5.43 “7.15
04 3.10 1.55 7.16 12,41 5.41 5,43 -6.93
03 .10 138 2.16 12,44 5.43 S.43 -6.81
05 370 1.2 7.6 12.07 5.43 5.4 ~6,64
07 3.70 1,03 7,16 11.89 5.43 5.43% -6.46
08 3.70 0.86 7.16 11.72 5.4) 5,43 -6.29
09 3.70 | 0.6% 116 11.55 3.4) 5,63 -6.12
6 3.70 0,52 7.16 §1.38 3.43 5.63 -5.95
11 3. 70 0.35 7.16 11.21 5.43 5.43 ~5.78
12 3.70 o.17 7.16 .03 5.43 5.43 =5.60
13 3.70 .70 5.43 5.4 1.73
14 3,70 3.70 5.4% 5.43 1.72
15 3,70 170 5.43 5.43 1.73
16 3.75 375 5.4 5.43 1.68%
17 3.70 3.70 5.43 5.41 1.73
£g 170 3,10 5.43 5.43 1.7}
3 3.70 3.0 S.4) 5.43 t.7)
20 3.70 .70 ©5.43 5.43 1.73
21 3.70 3.70 5.43 5,43 1.73
* . - - L]
. * [] L ] [ L]
2031 3,70 3.70 5.43 5.4 1.73
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