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digped by the pu:k of bommer bave some c:ocks olong which
- greyish - white colored cioy are found.

When thete ore dried oul, they ore crumbled

Beddind plone is found ond dips - lets thon 5 degree.

o Ry -
”"“.—:""-T_—'- s Black brown 1op scil of humus sondoy cloys

03 — Mixed with ongulor hord erovels tanged trom 5mim 16 30m.‘rnm
—\dmmele:

7 Tulus. Sondy smls mued with mony grove ls and Iess clo! Vellowith

51 brown in coler, Angulor hord gravels renged from 10avm te

7 800m/m are found ohd gravels contént 15 opp 50%-70%.

" :.'arm tonsists of mridy so:ls ond clay Ferrous deposils ore
ouhd ’

g Tulus. clayey s0ils mixed with mony grouls
e ﬂ& “Angatar hord ¢rovels fehjed frn 100 to 50O
- m/m e ford end gravel content s opp 50%.

\Worer sprinds betweeh L2m cnd 20m in deplh

Fig.6-10(AN)

COLUMN SECTIONS OF TEST PITS(2)
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20

P s Eiod 300, Yeliowlsh brown in €0Iot,

Wealhered - lutf. Reddish brown In. colu'- Most of {uff Crumbie
10 orQulor grovels of tOmdm In diomaler due to wedihering,
—‘94 “\pSrHy weathired ¢lays are (6und.

Reddish brown colored 1uff. partly muddy-
Sofl rocks easily dm% ed by the pick of hanmet ciumble to

of {eldspar- ond lopifll are found.

- dngulor gravels of 10m/m to TOm/m in diométer, white $pois
F4
a Bedding is found ond i1s plonehbs ° d:p of 20 degres.

oln .
Black btrown humus fop seil.  Sondy cleys
\'z’eolheled iuﬂ‘ Fine to medium.
: e -1 Geey t6 pole wlomsh grey in color.
10 —4 .. %, o
° PR llomoqeneous ond mosssu with few creoks.
N PR G- - Seft rocks aré eqsily dipged by the pick of hommer.
. ’,-_“ LG Weathered rock fragment and pumice grovel less than Sm/m
20 -] N in diomeler ore rorely found.
1
~
3 DN
~ r
e :, EG’Z
30 >
H
on
A==~ ”“‘Oim Bluck brown humus 1op soil.  Sandy clays. B
'J -_-_-:- Weelhusd cloyey soils.  Reddish brown in coler
_ - ‘Ne gmvets afe found.  Some sandy soils are found
10 =9 - - "'_I ‘Dngmq is very easy-
A< % Roots of plonts core found unlil 20m in depth.
20 -l -
=) o
dNt oAl tul‘f‘_ Grey 10 pnle btuish grey in coler. :
YL
A | 1T Codrse Lull ond soms porls are found by Iopuh it

29

- Homogentous dnd massive sofl rock witheal cracks ore easiy
dig0ed by the pick of hommer.  Become Comparotively horder
oround 2.7m of desper in depth. o

Fig.6-10(AN)

COLUMN SFCTIONS OF TEST PITS(3)
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" Weolhered soil with Stlcm thien reddish bré.vn top soils.

" ppd soils mlh medmm hordness ore éassly dgged by pick of

Mostly brown and yellowish- giey in ¢olor. Cloyey soils includirg
completely “weathered grovel of 30m/m in moximur dametet

harnier,

BOundory is someho\v cleot Weathered re-s»dual soils have no
trotés of rotk, - .

Wedthered tuld, Gfewsh wh-le up cotor ond some spots
tolored by reddish brown ond brown, Include 10m/m lorge
wpilli in moximurn Weathered tuff seems to be hord-medium

cloyey sols lobe ecsily digged by pick of hammer .- Some eroces
are found.

Tulus. Biur.k brown cdo:ed humus sondy duyey soils mnced
with hard dnauler o Fovel i

TWeathered soils Yeliowish.

- o QI
ToWn In color cnyey sosls mclumng
Giovels of complelely weathered soft cock.

Weotheréd smls Greyish Whne 1o whne w.th teown ond
black colored spots. Cloyey soils.

Around the boundory,some of small blacked tulf found
and gradudly become weathered bedrock.

Weothered silty luff, White in color. Eosily dugged by pick

of hamnmer. Mdny crotks are found and olong them, ¢lay
mcterscls gre glso FOunG.

m " test pil. bng boulder grovels of “50cm to Moem andﬂmet@r oretound

ivs. Block brown colored huous sandy clayey soits chixed with|
hard ang.ltclr Maximurm diameter of gravel is 30em, bul oroung

_colored spols. Clayey sois dre mostly derived from t6 the

Weathered soils grey or greynsh white 1n ¢olor with brown

wealhering of bed rock. But Sem large oravel of dyke rethis fourd]
cmd Smlm to W0m/on IorgQ grovél of sefi rock are olso found

Weolhéﬂd iuﬂ Whale in color Eosny d:gqed by pnck oi
tammer . Many trotks ore found and along themScm thick

cloy materiols. colored in brown are also teund.

Fig-6-1G{AN)

COLUMN SECTIONS OF TEST PITS(4) -
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GENERAL

, The waterworxs for Ujung Pandang city had beea admi~
nistrated by the department of public works of the wunicipality
until 1976, and transferred to PAM for managenecat and opera-
tion,

"Penimpin Proyek Alr Bersih Sulawesl Selataa" forecasts
that the population of Ujung Pandang grows to about 1,500,000
ia the year 2,000, and that the scope of the municipal water
supply broadens to reach nearly 70% of the population. To nect
with the abova mentioned eircunmstances, the total municipal
water supply of 3,500 1/s will be required based on the estt-
mated munieipal water demand percapita at 150 1l/day. The above
total supply consists of 6§4% for donest[c and 23% for
industrial and commercial.

The plan specifies the Jeneberang river as a source of a

dally supply of 2,300 1/s which 13 about 70Z of the required
totalc

In the preliminary study of this project, the proposad
Bili-Bili reservoir 1s specifted as a source of water supply,
then aa avallable volume of dependency 1s established, aad a
water supply methaod is considered giving prefereunce to a pipe-
line.

PRESENT CONDITION
Water Source and Supply

UVjung Pandang is getting the municipal and fndustrial
watet from two sources, éach of different orvigin : the one is
from the Jeaeberang river through the old treatment plant and
the other, from the Hares river through the new treatment
plant, The former system was built in 1924 with the design
treatment capaclty of 50 1/s which was subsequently expanded to

100 1/8 in and around 1943, Although capacity has been

increased to 150 1/s through the expansion work which was
undertaken from 1967 to 1969, the actual intake water volume is
100 1/s at present, This system is treating the river water
taken frou the Jeneberang, being pumped up at its right bank

‘immediately below the Sungguninasa bridge. A conerete pipe
"with 500 mm diameter transmits the river water for a distance

of some -7-km to the old treatment plant, During dry season,
discharge of the Jeaneberang drops to about SO 1/s, diminishing

: thé volume available for municipal and industrial water to the

bottom; consequently, the munficipal and {ndustrial water for
Ujung Pandang {s largely switched over to that supplied fronm a
new water supply systen,
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The new water supply system was built in 1977 by’
assistance from France and it treats the river water taken fron
the Maros, which is €lowing in the north of the city, at

Lekopancing weir to the amouat of. 500 1/s which is sent over a

; distance .of some 28 kn to the new treataent plant {refer Lo

Fig. 7-1).

Treatueat Plants

. The existing facllities equipped with both the old aad the
new treatment plants will be ocutlined in the below:

old Eyeatmqgtdplan New treatuent plgﬂg
Capacity 100 1/s 500 1/s

Raw Water 500. mm concrete pipe . 28 km aqueduct
Transntssion x 7 ka :

Treatament Rapid saad filtration Rapid sand
‘Method: | . _ _ filtration
Related - Low. 11f¢ punps . Sed{mentation tanks
Facilities Sedinentation tacks - -Fliters
Filters Reservolir
Reservoir Chenical apparatus

Elevated tank Pistyibution punmps
Chemtc¢al apparatus :
Bistribution punps

Water Distribution and Pemand

The water treated at .the old plant needs to be punped up
to an elevated tank for distributfon among the consumers, As
the distribution system was equipped in the 1920's, lts facili-
ties are aow causing a leot of pilpe-loss to mike a stabilized
supply of municipal and industeial water rather difflicult, The

new plant sends out punppressurized water through distribution
pipes with diameter raunging from 1, 000 ma to 50 mm,

.. The daily denand total of municipal and industrlal water
in 1980 was at 400 1/s approximately., OQut  of the total, about
25% was Intended for domestic consumption' (about 30X of the
total population), about 60% for industrlal and comercial and
the balance for various publlc facilties, such as schools, atc,

The major water distribution uetwork in Ujung Pandang is
shown in Flg. 7-2. , -
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WATER DEMAND IN THE FUTURE

Future Denand

The supply-démand naster plan for the municipal and

_industrial water in Ujung Pandang city was prepared by Penimpin

Proyek Air Bersih Sulawesl Selatan in 1981. The traasition of
the future demand during 1985 - 2000 {8 presented ia Table 7-1.

According to the above-mentloned master plan, the future
derands of the municipal and industéial water are 2,000 1/s in
1990 and 3,500 1/s in 2000 respectively.

Thus, it now constltutes-an Important prebler which neads
to be solved with urgeacy how to secure water sources to meet
with the increasing demand for drinking water and industrlal
water in and around Ujung Pandang city. :

Considering the futuve progranm of the lncreaslng water
demand, the target year for water supply has beon fixed in the
year 2000. Out of 3,500 1/s of the water demand in 2000, the
water supply of 2,300 1/s has been determined to be secured
from the Jeneberang river {proposed Bilt-~Bili rescrvoir) La due

- consideration of the prospective water resources develoment ta

the area.

The remaining part of the future water demand will have to

be supplied from the preseat water soutrce, that {s, the Maros
river.

PAM 13 considerlng to increase the capacity of the new
treatment plant which remalos at 500 l/s at present, by 600 1/s
in 1982 and further by 1,100 1/s in 1985,

Requfred Resef&oif Storage Capacityr

The municipal and fndustrial water of 2,300 1/s will be

" taken directly: from BL114-Bili resecvoir, the municipal and

i{ndustrial water has been estimated on the basis of the rivec
discharge during the last five years Eor which reltable data

. are availabie, as follows.

Required volune

Year S C_tx10¥d)

1976 - R 17,000

1977 : 13,400

1978 | 3,100
198 13,000

1980 o 14,000

“The volume of water to be supplied to Ujung Pandang as its
nunfcipal agd 3nduattia1 water has thus been designed at
17,000 x 190 86 that ‘1t could cover the water requirenent In
1976 which is degtgn year for municipal and industrial water
supply.
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WATER SUPPLY METHOD

Comparative Study on Hatec Supply Method

Thete are Eout methods to supply the raw watet méant for
the nunicipal consumption fram Bilt-Bil4 reaetvoir to Viung
Pandang, as follows:

Method 1. To make use of the Jeneharang river;

Method 2, To nake use of the B{1{-BL11 irrigation
: chaanealyj .

Methad 3. To excavate a new gpen channel as a con-

_ - veyaneg voute, and
Method 4., To install a new pipeline.

The conveyance_routeS'according to these 4 néethads are
showa in Fig. 7-3, and thelr tentatively estimated construction
costs and annual runnlng costs for the Watet purificattons are
presented below! -

Open channel ' - Pipeline

_Method 1 Method 2__ Hethod 3. Hethod 4

Constructlion cost
( x- 108 yss ) 18 7o 39

Antwal running :
cost 14.5 14.5 10.9 3.6

( x 100 UsS/year)
Note: Table 7-2 shows the aaneal ruuning costs in detail.

Judging from the study results mentioned below, pipeline
is proposed for the water. supply from the pr0p09ed reservoir to
the congumption site,

1) Though the constructhn cost estinated for a new
installation of a pipeline will be enédrmous, the purti-~
fication cost of the raw water conveyed by means of
the open channel {s also far bigger than that of the
pipeline. The total constructfon cost required For
conveyance and purification of raw water is not decmed
to have any difference between two ‘cases; opea channel
and pipeline, -

2) To ifuprove the sanitary condition in the site, the raw
© ~ water is prefecrable to be conveyed without any
deterioration in quality,

3} To prevent the conveyance 16ss due to evaporatfon, .
secpage and 80 on, the conveyarice facilitles are pre-
ferable to be a closed type such as pipeline.
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Benefit

As aforementioned a storage capacity for the municipal
and industrial water will be secured in the second priorvity

next to flood control, because it {s one 6f the basic human

needs and Ujung Paudang city suffers from shortage of the nmuai-

~cipal’ and industrial water, especlally {n a dry seasan,

The municipal and industrial water supply will surely
grade up the living standacd, improve the sanitary condition,
decrease the frequency of desecase, and moreover spur the
industrial and commercial activities developaent.  tn this
sense, a great deal of benefit can be cxpected to acerue in the
futute, although it i{s guite difficult to quantify the benefit,

PRELIMINARY DESIGN

Water Tntake Facilities

Intake of the reservoir water can be arrdnged elther
through the intake facllities exclusively for the municipal and
industrial water or through those meant for both the nunfcipal
/industrial water and the frrigation water. At the present
stage, a preliminary deslign of the {atake facilities for the
municipal and iadustrial water will be done for common use with

~the irrigation water which are nore econmical than those forc

exclusive use of the municipal and industrial water,

- Intake Volume

The common intake will be desigaed to draw tle design
volumé of- 32 m3/5 which is almost equal to the maximun demand

- of the mnunlcipal and tndustrial water, the 1rr1gation and the

vested right waters

Intake volume for the municlpal aad iadastrial water is
fixed at the required municipal and 1ndustrtal water of

~ 2.3 m Is all through the year. :

The intake water will be distributed at the regulating
basin on the right bank Immediately below the right wing dan.

Intake Facilities

Intake facilities of the munfcipal and fddustrlal water

-ghall satisfy the conditions as specified below.

- Regardleas of a reservolr storage, an intake of a cer-
tatn predeternined volunme requived of municipal and
fadustrial water shall be guaranteed all through the
year-

=  As the water is fatended for drinking, the factility
nust be designed to e¢liminate the possiblity of inclu-
sion of suspended matters and sediment discharge lato
the water as much as possible.
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- As the facllities are deeply connected to the dally
lives of the population, measures to facilitate nain-
tenance and administrati{on are to be worked out.

To satisfy the conditiOns menttoned above, sone appur-

‘tenant facilities will be requireds The water from the reser-

voir will be sent through the hydro power facilities aand, after
generatton, will be divided 1ato two purpose, the one for the
municipal and industrial and the other for the irrigation.

The municipal and industrial water will he supplied to the
sand basin and the regulating basin on the right bank of the
river through the condutt buried under the river. The prin-
cipal facilities in regard to the intake are as follows:

Gate-controlled division works : 1 L,S.

Conduit ¢ - 200 n in leangth
Sand basin t 1 place
Regulating basia : 1 place

The outline of the water supply facilities is shown in
Fig. ? ﬁi . . .

Conveyance Facllit{es

Conveyance of the municipal and industrial watec will be
made through a pipeline, The water taken from the reserveir

" wilt be deposited for sometime fn the regulatieg basia aeacby

the dam, then sent to the treatment plaant through a pipeline
extending for approximately 25 kam, Ductile cast-iron pipe with
1,500 nm dlameter 1is propesed, This pipeline will be genecally
buried underground alongside the road between Ujung Paudang

and Malino., The sharp bendfng of the pipeline should be
avolded, either horizontally or vertically, from hydraulic
viewpoiat and its structural weakpoint. Furthermore, the plpe-
line should be installed below the hydraulic gradient line in
order to prevent intra-pipeline pressure fron dropping below
the atmospherlc pressure,

Again, to ensure coaveyance of a well-stabllized volume
of water through the pipeline, €t is desirable to funstall the
Junection well, regulating valve, flow-meter,:alir-vent, etc.
with an interval of every 1 — 3 Km,' The princlpal features of
the proposed pipeline are as follows:

2,3 nd/s

1,500 anm dia,
buctile east-iren
pipe

Design conveyance volume
Conveyance pipe.

Junetlon well, regulating
valve, flow-meter, afr-vent H .12 gites
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CONSTRUCTLON SCHEDULE AND COST ESTIHATH
Constructlion Schedule

The main work ltems tavolved {n watee supply will consist
of;:

1) Gate-controlled division works
2)  Sand basin and regulattng hasin
3) Conveyance plipeline and appurtenant facilities

Construction schedula has been so arranged as tv see lts
conmpletion by 13990, in view of putting all the related faclli-
ties in serviceable conditions simultaneously with the comple-
tion of Bili-Bili dam.

A period of 4 years from 1984 has bheen assumed for feasi-
bility study and detailed design and the construction works

will be undertaken duriag the remaining 3 years from 1988 to
1990.

The coastruction schedule i{s shown in Fig. 7-5.

Cost Estimate

Construction Cost

The construction cost of the water supply has been esti-
mated on the contract basis and on 1981 prices.

The cost comprises civil works, gates aad equipaeat, land
acquisition, compensation, enginecring servicés and plus 15%
contingencies, The construction cost totals to US553.5 million
which {s made up of the forelgn currency portien anounting to
US$28.8 million and the local curcency portion of US$6.7 million.
The construction cost and the annual dishursement schedule are
shown in Tables 7-3 and 7-4, respectively.

Operation, Malntepance and Replacement Cost

The operation and maintenance cost conprises the personnel
cost, operation machinery and equipment, vehicles, adninlstra-
tive eost aud miscellaneocus. US50,09 million will be estimated
for an annual operation and maintenance cost, The replacemeat
cost of the regulating valve and the Flow meter in each 25
years is estimated at U$50.48 million.
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Table 7-1 FUTURE PEMAND OF HUNICIPAL AND IWDUSTRIAL WATER

(Unit: n3/day)

Dis;inguish 1985 1990 1995 2000
Houses - 47,180 64,812 91,555 127,911
Public Facilities 1,887 2,991 4,578 6,396
Industry 23,400 29,100 31,100 33,100
* Trading 8,580 9,610 10,770 12,070
Hotels 2,003 2,244 2,515 2,817
Sea Port 328 161 394 426
Office 4,804 5,816 7,043 8,527
Hosﬁita1s 674 390 1,168 1,523
Schools 3,002 5,609 9,684 15,228
Mosques 630 780 930 1,40
Sub-Total (m3/day) 92,488 122,213 159,737 209,138
Loss 39,638 52,377 68,459 89,631
Total  (uw3/day) 139,126 174,500 228,196 298,769
(1/sec) 1,526 2,021 2,641 3,458

[ 1,500 ) [ 2,000 i_ [ 2,700 ) { 3,500 }
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Table 7-3  CONSTRUCTION COST OF WATER SUPPLY

-7-10

Ay

Total Forelgn Local

Work Item Amount - Curreacy - Currency

. (03 uss) | aed usgr | (x103 us§)
1. Givil Works

Gate-controlled

division works 197 36 161
[ Sand basin & |

regulating basin 238 70 168

Pipeline & appurte-

rant structures 8,981 4,535 4,446

Préparatory works 942 464 478

Sub-total 10,358 5,105 5,253
2. Gatés & Equipment

Gates 42 - 42 -

Ductile cast-iron

pipe 17,151 17,151 -

Valves 44 44 -

Sub-total 17,237 17,195 42
3. Land Acquisition 11 - 11
4. Conpeansation 80 - ‘80
5. Eaginecring Service 3,153 2,727 426

Sub-total (1 ~ 5) 30,839 25,027 5,812
6. Physical Contingency 4,626 3,754 872

Grand-total (1 - 6) 35,465 28,781 6,684
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GENERAL

: The objective of the agricultural development is to sta-
bilize thé supply of irrigation water to existing facilities
ia the lower Jengberang river., The lrrigation water require-

. ment of 241 % 10543 will be’ provided by the proposed
) Bili—Bili dam.

PRESENT COND[TION
Agriéultural Devélopment Potential

As shown fn Fig. 8-1, up to 34,000 ha of land in the
praject area and related area is consldeted sultable for
agriCultural development.

- The irrigation water to be: deVEIOped by BLil¢{-81i{ danm is
fntended for use in Kampili aad BL11-Bi1{ ferigation systen
with 24,000 ha paddy fleld, which are relatively well main-

 tainéd systems where éxpected benefit is large.:

After the vealization of the project, howevar, 4,800 ha
of paddy will be left behind with conventIOnal ¢u1tivation of
single crop in wet season,

Other irrlgable areas include 5,000 ha land to the left
bank of Kampill ¢hannel and 5,000 ha in Pamukulu freigation
system of Pamukulu river basin. Combined area of irrigable
area i3 14,800 ha and water requirement 1s estimated to be
180 x° 105 3, .

‘A cbmprehensive feasibllity study for agricultute and
water resources development would be necessary in the

?following stage of development.

Gverall Gondltioa of the. Area meant for Agrlcultural
Development _ ‘

The area which is proposed for agricultural developmeat
undey the present project c¢onsists of the paddy Eield

approximately 24,000 ha. in size which is spreading on the
-alluvial plain on the both banks of the Jeaeberang river;

this area is adamlnistratively divided fato Kad, Gowa, Kab.
Takalar, and the Municipality of Ujung Pandang.
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Gut of this 24,000 ha. paddy field, about 5,000 ha.
which i{s spreadiang on the right bank and adminfstratively
divided betwéen Kab. Gowa aad:the Municipality of Ujung
Pandang, is being ifvrigated by existing Bili~-Bfli system, of
which intake structure is located at about 5 ka downstreéam
of the proposed Bf1i-BL1i dam; that 18 immediately below the
confluence point of the Jenebérang and Jenelata rivers; the
remaining 19,000 ha. is located in Kab. Gowa and Kab.
Takalar is on the left bank 6f the Jeneberang river-and is
irrigated by Kanpili fntake which is situated at about
7.5 kn downstream of the above mentioned Bili-Bili. intake
structure.

Bili—Bili intake 18 not provided with any weir except a
makeshift barrage plling cobblestones on the river bed
extending for a cectain distance from the right bank, the
river water is taken into the channel through two gates.
Kampill intake was built in the early part of the 1920's as a
fixed weir on the foundation rock which iz outeropped fronm
the riverbed. It is equipped with two Intake gates which are
furnished with a scouring sluice bufilt on the left bank,
Stnce deteérioration of its frrigation.channel had advanced teo
a considerable degree, the Public Works Sulawesl Selatan
(DPUSS) has been taking up repalr works along {ts channel and
with its appurtenant structures since 1979 fiscal year.

Daring dry season, paddy fleld spreading oen both the
right-and the left banks of the Jeneberang river {s wade
irrigable to the exteat of 10X; the watér taken at Bi14-Bil4
intake would not ircrigate more than 10% of its benéafitted
area which 13 spreading on the right bank, that is about
S00 ha. in the upstrean part of Kab. Gowa only, leaving the
renaining area, particularly the paddy fileld fn Ujung Pandang

which i{s asftuated in the dowastrean part, la drought con-
dition.  Similarly, the water taken from Kampill intake would

enable dry séason paddy cultivation in 10X of the entire pad-
dy field on the left bank, .

Available Water Resources

The existing paddy field 18 generally rain- fed by rafin-
fall during wet season aad by the Jeneberang river water is

utiltized during dry season. . -

The river discharge falls down to about 4. 5 m3/s on an
average during the three months of August, Septembér and
October. The detailed figures of the monthly river discharge
at the BLi1-Bi11 and Kampill intakes are shown ia Table 8-1.

Irrigation Systen
Irrigation system prevailing in the project area which

is spreading in Kab, Gowa, Kadb, Takalar and Ujung Pandang
city will be classiffable as shown in Table 8-2, -
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=7  The:benefltted area (24,000 ha.) consists of the area
‘fed -by BL11-Bi1{ and Kampill intakes and ts covered by the

- drrigation system deffned by DPUSS as either technical

or ‘seni-technical,: However, -the benefits are not obtatned

v as expected due to shortage of water supply.‘

"An’ accurate estimatlon 6f the ‘flow capacity:of the
ex{sting facilities neads to be:based on survey results with
the fntake facllitiés as weéll as the frrigation channels; for

* Kampili Lrrigation system, 1t can be known from the data on
* hand that the maximum intake capacity of the welr is approx.

25 3/sée. and the £1ow c¢apacity of its chandel fs about

12 m319ec. in the section with the lowest flow capacity

because of bottlenécks aleng its coutrse. ~As for Bili- Bili
system the capelty ‘of the intake is approximateiy 3 S m3/sec
when thé discharge of the Jcneberang river is 30 o 3/sce.

“The flow capaclty of the channel between the intake and
Pakatto weir 1g about 3.2 m3/sec due to the bottleneck
" located at the channel’s crossing at Ji. Malino.

Cropping Pattern
The crapping.pattern which has comé to bé consolidated

in the project arca has as its nucleus the paddy cultivation
during wet scason (November to April) when the entire paddy

" fleld is devoted to paddy cultivation.,  Other. crops being

raised include corn, cassava, sweet potato and green beans,

- Guitivatfon of paddy during dry season is restricted

acaording to the availability of irrigation water.

The present cropping pattern prevailing in the related
area 1s illustrated in Fig. 8-2.

Hhile the improved varieties of paddy such as.04-63,
PB30, PB32, PB42, Adil, Citarum and others are mafaly
planted 1in the BIHAS/INHAS areas. ‘the local varleties predo-

_minate 1a the other arteas. The avea planted by different

‘varfeties of paddy in Kab, Cowa dnd Kab. Takalar, ia

" edntrast with that o South Sulawesd, during 1980 agri-
- cultutal year 19 showh 4n Table 8~3. :

Farming Practices

Paddy is the most - 1mportant crop in the project areas.
Its cultivation 1s undertaken, from the very stage of sowing
to that of harvesting; by human labour consisting of almost
all the meambers of the farm family with the help of two

“'kinds 6f animaly ‘viz,, buffaloea and oxen which are exten-
" sivély used for tand prepardtion, ‘In a word, the farming

‘practicds having ‘beén adhéred to fn the project ‘area still

 vemald “traditional™, and only a limited kfnds and number of

mechanicéal "equipmént have sd far been intreduced therein.
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- The im rovemen;-ﬁrogram, both yarietal and technical
of paddy cultivation has been posit}vely_ex;ended 1in South
Sulawesi. However, it now seens to be confronted with the
problen of stagnatfon in {ts return,; due to planting in.
unfavouradble area and shortage of frrigation water, afteér
experiencing suceessful expansion in the last several years.
While the use of chemlcal fevtilizers and agro-chemicals has
been universalized by BIMAS progtam side by side with wider
use of the improved varieties, the per-ha. yield does not
rise as expected. The reasons for such a stagnancy are sup-

~ posed to be two-fold: an increasing ratio of inferior land

on one hand, and the the poer irrigation facilities, on the
other. Provision of ‘adequate irrigation facilitiee and
increased supply of i{rrigation water would, therefore,
contribute enormously for an increased production of paddy.
“This is evident, within the projeet area itself, from the
higher paddy productivity ia Kab. Gowa where the irrigation
facilities are in better condition in comparison with those
in Kab, Takalar and Ujung Pandang city where the irrigation
facilities are not as well equipped as in Kab. Gowa,

Land holdings in the project area will be shown in
Table 8- 4, for reference.

Crop and Yield

Production of paddy and the other principal food crops
per ha. of South Sulawesf provinée and the project area are
shown in Table 8-5, 8-6 and 8-7, respectively, The anaual
mean yleld fs at level of about 3.6 t/ha. in the wet season
and at about 3.0 t/ha. in the dry season. Thesé figures are
for the average of last three years in Kab., Gowa and kab
Takalar. . :

Livestock Production

Livestock raising does not occupy an important position
due to it fn agricultural undertaking in the project area.
The animals and birds are mostly grazed on small scale in
and around paddy fields and yet they consit of the vital
source of draught-power in farn operation and transpor-
tation, and of protein foods consumable by the inhabitants.

The number of the_livestock and poﬁlfty'in the'préjeCt
area and its viciaity is summarized in Table 8-8.

PropagatIOn of BIMAS and INHAS

The increase of paddy production which is. one of first
priority policy in pelita I and LI has gradually shown ite
achlevements through {mprovement of irrfgation system and
fntroduction of BIMAS/INMAS and other high ylelding varfeties

_together with agricultural extensfion programss = .
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At Batangkaluke 1a Kab, Gowa. of South Sulawesi

- province, an agricultural trataing center was founded in

1974 as a pavt of technlcal cooperation from Japan., Staff
nenbers for agricultural extension as well as adninfstrative
offices are trained there under the guldance of resident

~expert from Japan. After the tralning, they would go into
¢ the field propagating BIMAS/INMAS cultivation. Tables 8-%

and 8-10 show the distribution of BIMAS/INMAS in South
Sulawesi: province and the related area,

Processing and Marketing

" The main crop for marketing 1s rice ia the project
area. Three voutes are provided for rice marketing there as
shown in Fig. 8-3. Most of the surplus paddy, after con-
suntpion of farmers, fs generally sold to KUD and/or middle
men through brokers, Sub-DOLOG in each Kabupaten purchases

" rice from KUD. * The rice purchased by Sub-DOLOG is distri-

buted for the local government use, and further:transferred

“+ to the provincial DOLOG, - The provincial DOLOG arraduges for

the provinéial consumption and fte movement to other provin-
ces, " The paddy c¢ollected by the mniddle men 13 usually sold
at the reglonal market fn Ujung Pandang clty,  Some of the

- surplus paddy 1s sold at the local markets {p add around the

project area directly by farmers or sometime by brokers,

" The price of:ricé is generally controlled by the
Government through DOLOG. ~ In 1980/81, the floor price of

nilled rice 18 set at Rp, 175/kg. and the ceiling price at
- Rpo 190/Kg. =~ When the mavket price goes down below the floor

price, DOLOG purchase the market rice and when the price is

over the ceiling price, DOLOG sells tts stock.

Farm Income

The 1n¢0me and ptoductiﬁn cogt per ha,- of the farm pro-
diucts ia South Sulawesi province as ideatified :and reported
by the Agricultural Tralning Center at Bataagkaluku Lo Kab.
Gowa through fts survey undertaken in 1978 are prescated In
Table 8"1 1.

CROP AND YIELD _

' Decislon of the Crop

Irrigation water made avallable by coastructlon of the

~proposed dan will primaxrily be used for crop cultivation

during dry season., Among various kinds of crops to be
planted during dry season, paddy has been selected on the

_ ground of the following reasons!

1) The benefftted area fa not going to be created anew
but has already been developed as paddy fleld in its
entirety, with fts own irrigation network;
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2) The benefitted area is largely made up of a flat
alluvial plain and 1s most auitable for paddy

cultivatton‘

3) Fronm the écdnonic point—of-view, Raddy-is'the nost
favorable crop among those which have been culti-
- vated during dry season such as malze, greéeen bean,

- cassava, etc., as will be easily understood from the

comparison given in Table 8-~12; and.
4) Indonesla as a whole is stlll in short of rice.

Movenenat of paddy from South Sulawesi is shown in
Table 8-13.

Ptoposed Cropping ‘Pattern

Through an analySis of the hydrological data, it has
been found that paddy cultivetion in the benefitted area can
depend on the effective rainfall from November to April and
on the river discharge from November to May. Puddling, a
process of paddy cultivation during which frrigation water
requirement comes to a péak, should preferably fall, in case
of both wet season paddy as well as dry season paddy, in the
above-said period of the year. - As for the wet season paddy,
harvesting of paddy and its dryfng will be performed in a wet
season. This will make farmer'’s activities inconvenieat,

- Therefore, to avoid the above inconvenience, the proposed

cropping pattern has had to assume the shape as proposed in
Fig. 8-4, though 1t may be somewhat less advantageous from

. 1rrigation water polat-~of-view.

This cropping pattera has been worked out on the
assumption that the growth period of paddy would be 125
days, which {8 an average of the HYV's of rice that ave
expected to be planted In the bénefitted area {refer to
Table 8-14) as recommended by the Agricultural Exteasion
Service in Ujung Pandang under BIHAS!INHAS progran (up till
1983).

Estiwated Crop Yield

The paddy yield expected at the full fruitfon stage of
the project has been eatimated as below, by taking into .
consideration 1) the past performance In South Sulawesi
province and 2) improvement of appropriate cultivation tech-
niques including proper use of fertilizers and agro-
chemicals, )

—
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The paddy yteld with the project is as follows.,

{Unit: tons/ha)

Paddy ' Dry stalk paddy  Gaba

Wet scason paddy: 4,59 6.00 3.12
Dry season paddy: 4,59 6,00 3.12

The paddy yield "without the Project“ would remaln
© as follows:

{Unit: tons/ha)

Paddy Dry stalk paddy Caba

Wet season paddy: 3.85 1 5.903 2,62
Dry season paddy: 3.30 4,31 2.24

WATER REQUIREMENTS

Basic Year for Planning

In Indonesia, it has been customary to select the second
droughtiest year in the last 10 years (equivalent to a 5-year
probability) as the "basic year” for its frrigation projects,
It seems appropriate to adopt the second droughtiest year in
the past decade for this project also.

 The. "drought year“ in this case will be defined as such

" a -year when the dependency on the reservoir could have becone

the largést due to the climatological condition, the availa-
bilfty of river discharge and the other reasons,
Undoubtedly, the year 1972 has been the top droughtlest year
dur{ng the last decade (1971-1980), as evidenced by varlous
data on hand Lacluding the past raianfall records.
Identificatton of the second droughtiest year during the same
perfod cannot be made from the rafnfall records alone and,

‘therefore, a possible dependence on reservolr supply for its

irrigation requirements has been coamputed with those years

‘whose dry ‘season’ rainfall may be put in the order stacrting
- from the second to the fi{fth, as folllowa (refer to Table

8-18)

Consequently the year 1976 happens to be the year ia
which the dependency on reservoir supply could possibly be
the one next to the largeat. Hence this specific year has
been adopted ag the "basic¢ year" for planning the present
irrigation plan.*'* ‘ o



4.2 Benefitted Area

-As much as 24, 000 ha of paddy fleld in wet season (the
entire project area) and 19,200 ha in dry season would
_benefit from the itrtgatiﬁn project. Allocation of water

to Kaopili and Bi1i-Bili area is summarfzed below!

Wet season paddy

Kampili avea : 19,0¢00 ha
BilivBili area . 5 000 ha
24,000 ha

Pry season paddy

Kampili area _ - 15,200 ha
Bi11-Bil{ srea 4,000 ha
19,200 ha

The proposed distribution system for Kampili area as
well as BL14-B111 area are fllustrated in Figs. 8+-5 and
8-6., ‘

4.3 Irriggtidn Requiremants

Evapotranspiration

.. For estimation of evapotranspiration from cerops, two
pepular methods in Indonesia i.e., Modified Penman and
Hargreaves were compared and modified Penman was adopted
becauge 1t showed larger values. Table below shows mOnthly
evapotransplraiton.

JAN FFB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Penman 5.7 5.0, 31.#.43 %.7 6.1 6.5 %7 kK LT &7

poraves 206 19 LA K300 33 49 6.0 4 & 25 2.4

Table 8-15 ahbwé monfhly data'of:evépofkénépifétion
from crops based on Modified Penman method for £1Ve year
pericd of 1976 to 1480, :

Crop factor at reapectiva growth stage of. paddy is
estinated as below' .

0% - 0.80 . 60% - 1.30
10X - 0.95 701 - 1.20
202 - 1.05 80% ~ 1,10
30% - 1.15 90% - 0.90
flf)x - 1.20 1002 - 0.50
50% - 1,30

Crop consumption factor for each month {8 shown in
Figl a8-7.
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Unit Irrigation Requirement

Diversion requirement at both Bili~-Bili and Kampildi

: .'intakes have been computed on the.basis. of the eva-
- potranspiratlon obtained in the preceding sub-section. The

itenms necessary for computation will be as follows:
1) Water requirement in depth (percolation)

Wet season (Novemher—April) .' 2.5 om/day
Pry season (May-October) -. 3.0 nm/day

2) Effective rainfall
Re = 0.7 % Rm {mm/month)

- Rer- éﬁfecttve rainfall
: Rm:‘ monthly rainfall

' 3) Water required for preparation of paddy field and
for puddling

Pfeparation . 150 mn
Puddling S 50 an

4) Conveyance 1loss
:Hain channel :
Branch chanael -zpz
Field interaal 10%

Thus, the overall water conveyance efficiency will be

. 0.80 x 0, 90 = 0.72

Diverslon requirements during dry season in the Basle

. :. Year (1976) will be as shown in Table 8-16.

_Diversion Requirement

Diverslon requirement at headrace on S-day basis would

' ube'29 3nm lsec at maximum in August, The componeats are as

below.

Kanpili Intake @ = 1,527 x 15,200 x Tanp ® 23:2 m)/sec
o N ST : . . Pl 4

Bi1i-B£1{ Intake Q = 1,527 x 4,000 x vi:o = 6.1 m3/sec

1,000

Monthly diversion water requiremedt of 1976 which is

- selected as “bagic dry .year" is shown in Table 8-17,
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IRRIGATION BENEFIYT

Irrigation benefit ts defined as an inéremental net
production value under the with— and without-the~project
condftions. 1In this study, only the nét {aéreméntal rice
production has been calculatéd as the irrigatfon benefit

derived from this project.

The allocation of water between the areas of B111-Bil{i
and Kampili was baséd on their respective area, l.e., 4,000
~ha for BL11-Bili and 15,200 ha for Kampill in the dry
gseagon and 5,000 ha and 19,000 ha in the wet season,
respectively. '

Economic Price of Rice

Econonic price of rice is agsuned to be equivalent to
the fumport substitution price, whose calculation 18 based
upon the projected international market price {F.0.8,
‘price at Baungkok), Projected price to 1985 {n 1980
constant US dollars which was prepared by IBRD, has been
employed to its calculatfon.

The price of rice at the full dperation stage of the
project has been assumed at Rp. 353,000/ton (refer to
Table 8-19), in referénce to the exampleé of Langkemmé
Irrigatfon Project (which is proposed at about 130 km
northwest along the provinclal road away from Ujung
Pandang).

Production Cost

The corresponding production ¢ost’ has been estimated
as below., Langkemme Irrcigation Project has also been

referred to for its estimation.
i {Unic: RP/ha)

Without project - With project

Wet season paddy 180,000 190,000
Dry season paddy 190 0G0 - 200,000

Net Production Value With and Hithout the Project

The net production value wlth0ut project would remain
at approximately Rp.19,319 million (US$30.91 millfon) or
Rp.731,780 (US$1,171) per ha. {n a year.’ On the other
hand, net production value with project in a year would be
Rp.38,980 million (US$62.37 million) or Rp,.902,315

{Susl, 444) per ha.

h
1

Conaequently, the project would bring abéut an {acre-
ment of income amounting to Rp.19,661 million (US$31.46
million) per year, as detailed in Table 8-20,
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4PRELIHINARY BESIGN AND COST ESTIHATE

- BilivBili Irrigation System

The maximum discharge projected for Bi11-Bili systen

18 Q =.6.1 m 3/see, The_volume tapped at BL1{-B11i by

ratural iatake 1s 3.5 n’/gec wheg the discharge water
amount of the Jeneherang is 30 m?fgec,

The flow capacity of the channel between the fatake
and Pakatto weir is known to be ¢ = 3.2 m 3/sec where the
channel meets Ji., Malino, which is subject to improvenent,

The inprovement gcale of the Bilf- Bili system would be

_as follows.

;l) Channei eenstruction (Biii-Bili dan to ﬁiii-Biii
1rrigation system)

Conduit - .200 "

- Open channel . - 1,300 .
Total . l 500 m

The route of and the ¢ross section of the con-
nactiag channel are shown in Fig, 8 8.

2) Improvement of existing system (Bili«Bili fatake to
“Pakatto weir)
. . B 000 n in total

:3) Improvement of secondary channels and other facili-
. ties
5 000 m 1n total

Improvement of Intake Facilities -

Natural intake by préeseat facility is very limited in
volune, Additiopal volumé would be diverted from discharge
at power plant and conveyed to Bili-Bili irrigatien systen

" :.by conduit and open channel. .

The alternative intake methods would be as follows,

1) Direct tapping frOm stream
;.2) Direct. tapping’ from reservoir for Bili~Biii irriga-
< totien requirement ;
‘73) Dircct tapping frem teilrace at hydro p0wer station

Direct tapping Erom Jeneberang with relatively lower
intake stage would require damning of -water by welrs as
high as 1.2 m Srom riverbed . (width: 150 m):for the intake
water of 6.1 o~ /sec. The construetion cost ia eatimated to

¢ be:US§1.34 milldon, - o

s.-The irrigatfon requirement -at BL11-Bili may be tapped

- rat-intake placed at dam,: The watariis then conveyed to

.r;-irrigation system by open:channel laid.out:for 1,000 n.

The construction cost would be US§3.85. willion:
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The third alternative which utilize the discharge from
hydro power station require chaanel composed of conduit and
open chanael extending 1,100 m from power station. The
construetlon cost would be US$0 91 million.

A comparative study for three alternative plans above
-has revealed that the third alternatfve would be the opti-
mun choice for such advantages as below:

- Less construction cost

Inprovement of Present Channels -

The charnel between BL11-Bi1{ intake and Pakatto weir
extending 8 km make use of natural rivar chanael.

Irregular sections and bottlenecks of the natural channei
require {aprovement by adjustment of chanﬁel section.

Improvement of Secondary Channels and Relevant FPacilities

The area subject to. this laprovement work eorresponds
to the benefitted area in wet season, which is 5,000 ha,
As for the cost of improvement, US$9%00/ha. is adopted gsame as
the cost for Bi1i-Bili systen.

Kampilt IrrlgatiOn System

The maximum projected amount for Kanplli frrigatin
system is disjoined at Q = 23,2 m3/gec. The present intake
capacity of the Kampili fntake is approximately 25 m /see,
making available the continued uvae of such facilities as
intake and siltfng basin., Bottlenecks in some sections of
mafn channel. (flow capacityt approximately 12 m fsec) will
be expanded. The improvement works of the system may be
sunmarized as below: . ‘

1) Inprovement of main channel 2,500 m
(Setting basin to BLl) : :

2) Improvement of seeéndary ehannel 19,000 ha
and relevant facilities '

Improvement of Main Channel

The narrow sections between siltlng basin to
BLy diversion work {approximately 2,500 m) will be expanded
to allog volume 0f Q = 23,2'n /sec._ The wosk volume would
be 25 M per meter, and the total, 62,500 m”,

3

- Fig. 8- 9 Bhows the 1mpr0vement section 0f main channel
'and its cross-section. .

Imgrovement of Seeondary Chsnnelé and Relevent Faeilities

-+ The area subject to this improvement work corresponda
to the benefitted area in wet: seasson, which:1s:19,000 ha,

"~ As for the cost of faprovement, US$900/ha. is adOpted same as
the tost for. 8111-3111 systen, - fr ;

Yepr

o
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Construction Schedule

The construction schedule i3 based on the assumption

 that 4 years (1983-1986) will be required for preparation

works for commencing the construction woerks, and also that
the {oprived ircigatton facilities shall be ready for inme-
diate use upon completion of Bili-Bili dam in 1990,
Accotdingly, the frrigation constructfon works would be
started in 1987 and completed in 1990, so that the irriga-
tion facilities could be used from 1991 onvward., The
construction schedule is shown In ¥Fig. 8-10.

Cost Estinate

Construction Cost

Irrigation éonstruction cost primarily couprises the
direct construction ¢ost, land acquisition cost, engi-
neering cost and plus 15% physical centingencles,
Construction cost would be US$29.8 million, which might be
broken dewn fato the local currency portion of US522,7
niliion and the foreign curreacy portion of US$7.1 million,
as detalled in Table 8-21 and Table 8-22 shows annual dis-
burgement currency.

Operation, Maintenance and Replacement Cost

The operation and maintenance cost comprises the per-
sonnel ¢ost, operational machinery and equipmeat, vehicles,
adminfstrative cost and miscellanesus. The annual gpera-
tion and maintenace cost is estimated at US$0,50 million,
Replacement cost of wooden bar, gablon and screen In every
10 yecars amounts to US50.12 million.
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Table 8-1 MONTHLY RIVER DISCHARCE AT THE BILI-BILI AND KAMPILI INTAKES
(Unic: ad/seq)

ey

1975 1976 1912 1978 197% 1980

se.0r | sa.82 {irzesy | er.se | 9s.67 | oes.6s

Jan 87.73 1 153.85 | 182.65 | 109.59 | 160,00 | 138.14

vev. | 5746 | . 68.68 12641 | 6573 [ 38,40 [106.23
ST 1u 9323 fannae ] ass.2s 105.03 | §8,77 | 172.14

war. |- 5120 ] 6839 | e0.02 | aso3w | snas | 3.6
* 83.07 ] 1i1.61 | ‘97,38 57.34 | $9.27 | 119.95

$3.60 | 16.59 | 53.13 a.os | 2s.35 | 49.32

B | ose.97 | 2692 | 86.20 | 33 41.46 | 80.59

gy {2827 Lasas oner | a2 | 2t | 2005

MYl 466§ 22031 | 18,93 | 36,13 ) 36,20 | 33.32

Jom s | 1076 | 289 | 2033 | 1608 | deazz | s

TUOp A6 ) 869 ] -32.99 26.1% ) 17.39 .18

- 5.6 275 | 22 | 27056 | 267 | 2057

ol ress | saas |osaar | aaees | 4093 | 160

e, |35 ] 258 20 | ese | 2asa | 2.4

e 5476 618 422 | 10,85 | 4.2 £.90

"sen 258 1 2,33 | 2.40 434 | 2038 | 229

Po ] axs | 38 | o3 | re0s ] 386 | 380

oct 3.99 7.69 | 2.23 Chab4 | 2444 6.7%

* 2647 -} 12.48 |5 3.62 120 { - 3498 5.60

You 4127 | 17,88 ) xnios | 20080 | 2.07 | 20053

Nov. 62,72 | 28.36 | 27.66 | 33.38 | 11.42 | 28.30

pec 68.19 1 26.10 | 64413 26,11 | 70.73 | 85.88

' 310,65 | 39.10 ]106.05 | 123.49 | 114,79 | 1391

g;;son 10.66 | 6.40 | 8.39 [ 16,27 | 8.61 | 8.03

| verese 17,62 | 10038 |: 13,61 | 26,40 | 13.97 | 13,06
l_ . . . -

Note: Upper f!gures tn the coluun -~ . BAlt-RLM
Lover figures fn the column - Kanpild

Table 8-2. IRRIGATION SYSTEH PREVAILING IN THE PROJECT AREA

’f: c o R S o (Unit: ha)
Cowa. takalar ; Pjhng Pandang
; Area }!: ATes X Area X
; - = - -
‘ : D,.P.U.P. 8.8, 12,950 - 36.5| 5,0%0) 25.6 1. o 0.0
B technical y . . _ : :
" o o Y R B
"-DPUPSJ{" 1,450 2100 1,920 s} o0 0.0
wedaleveth, o T e e R R
pesa stople tech, [ 4,600 13.2] 1,800] 9.0 | 350 | s

Desa noh-gecn. 10,4101 29,20 1,100 55.8 ) 3,330 $0.3

Tosal 35,450 | 100.0] 19,910 | 100.0 | 3,680 | 100.0
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Table 8-5 PRODUCTION OF PADDY AND OTHER
PRINCIPAL FLOOD CROPS

South Sulawesi :
o . (ton/ha)
1975 | 1976 | 1977 1978] 1979

ﬁét'land paddy 7

rainy season 3.267 | 3.519 | 3,656 | 3.748 | 3.944
| dry geason .3.562 3.514. $.5§3 #:239 3.6556
~ (sub-total) 3.393 | 3.591 | 3.883 ] 3.875| 4.633
Dr}lland pad&y 1;343 1;485 i.&ﬁl 1.501 1.688
Maize (corn) | 0.645|0.669]0.723] 0.774] 0.690
¢assava 7.260 7.100 7.064 | 7.173 | 6.961
$weet potato 5.032 ) 4.649 | 4.724 ‘5{149' 5.475
Soy bean 0.608 | 0,582 0,630 0.715 | 0,546
Green bean 0.485 | 0.450 0.471| 0,599 | 0.607
Peanute 0.586 | 0.587 | 0,625 | 0.626 | 0.607

Table 8-6 PRODUCTION OF PADDY IN THE RELATED AREA

:Prbject Area = {Gowa + Takalar?+ U.gPaﬁdang)

mean

b 1977 1978 | 1979
Hef 1#nd paddy
ratay season | 3.263 | 3.4 | 3.797 3.50
3,00

3ry season 5,400 3.624 2,986

—an o

—



GNVRVA ONALD + YHOD + ¥VIVIVI VIV CHIVISY
IsaMvINS HINOS J0 ROIARIS INNLIADIYOV  <HO¥N0S

015°0 [ 509°0 | 555°0 | S22 [ 1%t 0%t Ter  T1es 059 Simvad
TSh-0 | €97°0 | S05-0 | 76¢°1 | 06L'T | 095 7 | 898°C | S96°¢ e [ i s
1970 | L5°0 | LL70 [ 92 5 ¢ 3 T T — wz<mw 708
Sev v | 978°C | PILC [ €182 59672 Nma.m 779 | 9L  |iS8 T 0Iviod 9IS |
Z68°C | 220 | 195°0 | €682 | 266 Ev | SLTGE |8L5S | GL1' SGIEER __ ww.w_w,mzwlvgmﬂ_‘
125570 [655°0 [O0L0 [ 615751 [vT761 [Ti0°8T [oec 7z | 90°6% [veos |~ SZ IR

769°% | 6%7°% | LE1°€ | 069-102 | 1€9-66T | 921° 69T | 209 7S | 08B LS | 61665 | 1V IO L

197671 | 19€°7 | 909°1 | 08T°T 168°¢ | €49°2 EL1°T | 9Ly L. .1.999°T. | XQQVE ONVT-AYG |- -

§-18

986*C | ¥I9°t | Q0% wohwwa $96°LT | 6EE°TT | SLTY ﬁﬂh.n AR  ROSVES Aud

"I8L°¢ | 9%v°E | €92°€ | 99 981 | ST BIT | YIT°SST | #ST 6% | 828 87 | 165 L7 | NOSVES ANIVY |

ZEL . |L9Y™E | €81°€ | OT7 661 [ O¥ZT 96T | £5%°99T1 | 6T7° €S uQmumm,"mdemm‘.vﬁﬂﬂm,ﬁMﬂugymme.w@a¢mzf

. 6461 8L6T.} LL61 6461 BL6T 1261 mhm.ﬁ TBL6T 1161 . | .. )
Q‘M\zoﬂv vy CIEIZ .{NOI1) QIIIA oy STV S1STATH : Lo . . :

VYV QAIvISY KL NI-GNIA Ag-SJO¥D 4004 20 HIVY CUHIX NV OTAIA ‘VANV QRISIANVE (-8 P148]




8-19

Table 8-8 NUMBER OF THE LIVESTOCKS

U.pandang | - Gowa Takalarl' __Tdtal
Horse sz | 2,214 s,285 | 12,81
cow s | 6,210 | 16,350 23,348
Buffalo 3,750 67 | 35,850 39,667
Goat 6,33 | 6,205 | 26,53 37,110
pig 23,040 4,960 4,260 32,260
viliage hen | 164,820 | 64,575 927,675 | 1,157,070
Improved hen| 72,560 - 450 470 | 73,480
Duck 19,206 | 1,830 | 19,510 40,630

Sourcet S$tatistieal year book South Sulawesi 1979

Table 8-9 PROGRESS OF BIMAS AND INMAS OF RICE
IN SOUTH SULAWESI '

i YEAR BIHAS (ﬁa)  INMAS (ha) | * zoTAL(Ha) INDEX'S
1969/1970 | 47,549 13,190 60}37§;  100
1970/1971 | 46,432 21,790 | 68,223 | 112.9
197171972 | 28,006 82,780 110,786 | 1834
1972/1973 | 89,023  77;§io‘¥= | 116,935 | 193.6
1973/1974{ ai,lli sa,éavgf | 145.40@ 240.8
1974/1975] 95,034 17,680 12,74 | 18646
197571976 | 94,646 30,533 % 125,179 | 207.3
1976/1977 | 114,579 66,134 | 180,713 | 299.2
1977/1978 | 112,528 106,615 219,143 362.9
1978/1979 | 110,763 143,202 153,965 |  420.6
1979/1980 | 70,959 155,073 | 226,032 | 374.3
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Table 8 10PROGRESS OF BIHAS AHD IN“AS or RICE IN THE RELATFD AREA

(DRY + HET SEASOH)

Bimas ¥+ 1amas + Non Bimas & Inmas *

'kABUPA}Eﬁ/ : BIMAS inuas TOTAL N
KOTAMADYA |  YEAR (ha) Cha) (ha) X
- GOWA 1977 6,109 5,820 11,920 |- 36.2
1978 7,240 6,946 14,186 | 39.5
1979 3,658 7,328 | 10,986 | 33.1
| TAKALAR 1977 1,926 | 1,389 3,513 | 21,7 |
| 1978 2,175 ?1,516 3,885 | 22.8
| 1979 1,369 2,796 4,165 | 25.1 |
. J.PANDANG 1977 205 454 659 | 18.6
' 1978 %0 196 286 | 8.0 |
1979 25 326 | 349 9.6
toraL | 1977 8,238 | 7,863 16,101 { 30.8
1978 9,505 '8,852.‘ 18;35? '32.5__~|
| 1979 5,052 10,448 15,500 29.0
Source: -Agriculture Service of South Sulawesi
-Z f : Bimas '+ Inmzas x 100
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Table 8-12 INCOME OF GROP

. [HL-TTY Production
‘¥ield Unile¢ Price Products Cost Income
(tonfba) (Rp/ten) (Rp/ha) {(Rp/ha) (Rp/ha)

Paddy | 2.5 70,500 178,730 s;.ooo 114,750
nai¥e‘ 0.7 ‘3.5,000 24,500 ?i.BSQ 19,650
_ Gr;en bean| 0.5 125,000 62,500 .3.500‘_ 59,000
a:a;;ava_' 17.0 : 10,000 70,000 1%0.406 E\ss.éoo

- Table 8-13 MOVEMENT OF PADDY FROM SOUTH SULAWESI
- o (umkes com)

1978 - 1979 | 197¢ - 1380
NORTH sﬁuug_sx S| sk | a9
CERTRAL SULAWESY 2,000 2,995
EAST uzm}mm : 9.9i5_ : §3.9§__0
WEST KALIHANTAN 3,000 27.A60
Awawo | e300 | 15,850
soutu-East 1sLa0s | 2,000 | --

‘Table 8-14 GROWTH PERIOD OF VARIETIES OF PADDY

(Uﬁit}' Npmb?r of Day?)

o~

“Vatiétieé; léroyt& Pefiod A‘f“ T?*“SP;é“t%“g t§:al
of paddy of Seedlings | Ireigation Cultiv§tio ngugh Period
b G4 - 63 20-25- {95 - |ios 128 - 130
2oe-28 | 20-25 |es |ies 125 - 130
3 ra-iz‘ Car-27 . |roa-109 |11 - 019 | 140 - 1as
4. P8 - 36 18 - 21 - 82-8% | 92 - 99 110 - 120
5. Ctﬁgtum 20 - 25 45 105 125 - 130

Note 1 1 FPersussion seed soving 1 7 ~ 10 days
Kote 2 1 Puddling 1 10 - 14 days
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Table 8-19 ECONOMIC PRICE OF RICE (CABA)
= Import Substitution Price -

(Unit: Rp/fton)

1.
2.
3.
4.
5.
6.

’.

Intetnafipnal_ﬂarket Price

External Transportation Cost

(Bangkok -~ Ujung Pandang)

Port Handling Charge and Storing
Cost {including cost of sacks) [2

Selling Price of Rice at Ex-nill Gate

Milling Charge

Handling and Transportatlou-dost

{Parm gate to mill)

‘Beéononmic ?arm Gate Price of Dry

Stalk Paddy

348,125
- 8,125

5,710
361,960

- 2,700

353,260

{ 353,000 ]

-

Note: f:ﬁi : Source —‘Pfice brOSpects'fdr Hajof Primary
: ' Commodities IBRD, 1980

Projected price to 1985 in 1980 constant US dollars.

12 Héndling charge'et'harbot:
Storing chasrge
Cost of sacks

30 Rp/tea
7 Rp/tonf/day x 240 days
4000 Rp/teon
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- Table 8-20 IRRIGATION BEREFITS

W/Project

Déééfiption W/0 Project - Increment

1. Planted Area (ha) . Dt AR

-wet season paddy field 24,000 - 24,000 0

~dry season paddy field 2,400 19,200 16,800
2. Unit Yield (ton/ha) : T

-wet season rice T 2.62 - 3.12 0.50

-dry season rice 2,24 3.12 0.88
3. Project Price of Paddy

- (Rpfton) A : ' .

~rice (Caba) 353,000 353,000 0
4. Unit Production Cost

{Rp/ha) _

-wet season rice 180,000 190,000 19,000

~-dry seasoa rice 190,000 200,060 19,000
S. Gross Production Value 24,095 524212 23,484

{1%x2x3) (x10% ®rp)

-wat season rice 22,197 26,433 4,236

-dry season rice 1,898 - 21,146 19,248
6. Total'Production Cost 4!j76 | 8,400 © 3,624

(1 x 4) (x105 rp) _

-wet season ¥ice 4,320 4,560 240

~dry season rice 456 3,840 3,384
7. Ket Production Value 19,319 39,179 19,860

(5 - 6) (x105 gp)

-wet season rice 17,877 21,873 3,996

-dry season rice - 1,442 17,306 15,864
8. Crop Damage Due to Wated 0,0 282 282

shortage '.(x106~Rp) IR

-wet season rice 0.0 109 109

~dry season rice 0.0 - - 173 173
9. Adjusted Het Production) - - -

value 19,319 38,897 19,578

(7 - 8)  (x106 gp) — o -

~wet season rice 17,877 21,764 3,887

~Pry geason rice 1,442 17,133 15,6%1

e
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Table 8~21 CONSTRUCTION COST OF IRRIGATION
st T “Total Forelga Local |
¥oxrk Item. Anount Currencey Currency
j _ (x10% us$) (:10° uss) | (x10° vssy
1. ﬁain ﬁorks _
Work 1 (S.Cs & R,F.) 5,400 778 4,622
CWork IT - (S.C. & R.P.) 5,400 778 4,622
Work TIT 5,833 984 4,849
5.Ci & R.F. 5,400 778 4,622
Kampili main channel . 433 206 227
Work IV . . 6,214 1,018 5,196
$.C. & R.Fy - 5,400 778 4,622
Bi1i-Bi1t connecting channel 648 161 487
B114-Bilt existing channel 166 79 87
Sub-total 22,847 3,558 19,289
2, Eﬁginﬁgring Service 3,100 2,640 460
Sub-total (1-2) 25,947 6,198 19,749
3. Physlcal Contiogency 3,892 930 2,962
Grand-total (1-3) 29,839 7,128 22,711

Ho(e:fslc. & R.F;f- Secondary Channel and Relevant Facilities
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