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,The feasibility study on- the Ail Se]agan Itxigation Project
engkulu Province -of -the Republlec of Indonesia: ‘has. -been

: ed:out stnce September 1989 in accordance with: the Soopo of

_ wOrk agreed " upon - in February 1989 between the Government . of

lndoneSLa ‘and the Government of Japan. This reports presents the

_ development formulated on the basls of the fleld survey and: the
analysis in Japan for the’ feasibility study on the Project ‘

AR The Government of Indonesia has embatked on’ the fifth fiveah;
_yea1 “devélopment plan (REPELITA V i 1989/90 - 1993/94). off which -
the development ‘plan- for: the agricultural sectox puts: primary -
emphasis .on the following major objectives.; : o E

_a)'_-To strengthen self- sufficlency in fTood,
' “b) - To increase production and to.improve quality.- _ BN
sie) o To- plomote the 'tncome and living standaid of  the:
S _farmers. ; s
d)- To expand employment opportunity and business chance,-,
e) To support the transmigration - program. and reglonal
development, and
Cf) . To support industrial development and boosting oxport

. The agricultural sect01 has bcen expected to grow 5 64
pér’ -annum including 3.2% per annum.of rice - production . incxease
and new . paddy : fleld formation of 375,000 ha 1in t{otal du11ng--
_ Repelita V. : :

3: - The- Bengkulu Province 1s situated on the . south western coast
~of - the— {giand-of Sumatra. and most of the Province 1liles in -a
narrow Stlip 400 Km long located between -the Indonesian Ocean . to
thé west ‘and the volcanic Barisan Mountain range in the . edst
The Province 1s bounded to the north by the province of  West
Sumatra, to the east by Jambi and South Sumatra and to the
south by Lampung : -

‘ The agriculture in the Bengkulu Province accounts for- more
than 50% of the Province's gross domestic regional product and
over ' 81%-of woxking population are classifled as beilng employed
in:agriculturé, “The population growth shows an annual rate of
4.12% from 1985 to 1990 and the Province still imports rice every

year.

. T :overcome the above situation the provincial. - government
has:. aimed ‘to develop ‘plantdtlons ‘insouthern part with relatively
steep; topography. and-paddy ‘cultivation by transmigrants in
: northeln paxt centering around Bengkulu, the capitdl ol the
-Province During the Fifth’ Five Year Development Plan's period,
the: p10vincia1 government expects to form new paddy fields .about
18,000 -hHa (4.5% annum). and to settle new transmigrants of about
12y 500 households ' : : : :



4. The Project area covers an area of 14,800 ha along the
gelagan river in the Kec, Muko-Muko Utara, Kab. Bengkulu Utara
situated at the northwestern end of the Province. Toﬁﬁh6,=north.
of the Project area, the Muko-Muko Kiri Irrigation Projecl area,
of which the construction works almost finlshed In 1988/89 using
the. loans (rom IBRD and OECF, adjoins the Project area and to the
south, a plantation project for o1l palm, rubber, cocoa, etc. by
a private firm borders the Project area and planting commenced 1n
a part of the plantation area. - :

5. There are the governmental transmigration areas called  Alr
Manjuto SP-II, ITI, IV and VI, SKP-G, WPP-I and one spontaneous

transmigration area in the Project area and at present, the
transmigrants of about 1,090 families settle in the area. As Tor .
SP-T[ and 1V, 3 to 4 years have passed aflter the settlement, but
sp-T111 and VI are for the emergent transmigrants from Kedung Ombo

in the central Java settling in 1989, _ . . . o

5. The Project area mainly consists of the natural forest of
about 8,800 ha and the rubber forest of about 2,300 ha, and - the
remaining area 1is for homeyard, upland field, rainfed paddy
field, newly reclaimed area, grass land, etc. One of the
important areas 1s the undeveloped swampy area of about 4,400 ha
with peat soil existing in the natural forest.

7. tnder these topography, soil and land use conditions, - the
net irrigable area 1ls estimated at about 4,200 ha. The allocated
paddy fileld is planned to be 1.5 ha per family and the number of
transmigration familles is planned to be 1,090 for the exlsting
transmigration and 1,010 for the new one and 700 for the local

people. :

8. The double cropping of paddy for a year can . be  proposed
because the discharge of the Selagan river ‘'is affluent in-
comparison with the irrigable area. The Intake facility  ls a
weir with 3.8 m in height and 74.0 m of width and the length of
1ink canal from the intake to the benefited area is 4.58 Km. .

9. In the Project area, there is the swampy area enabled to be
developed for the plantation of oil palm or others by equipping
drainage canal as seen in the adjacent plantation area.  The
possible net plantation area 1is estimated at 2,200 ha in
the Project area. The allocated plantation area is planned to
be 2.0 ha per family and the number of transmigration families
for the plantation is planned to be 1,100. :

10. The above drainage canal network are alsoc used for the flood
protection to Muko-Muko, the capital of the Kec. Muko-Muko Utara.
Further, 1t 1is possible to equip a -small scale " hydroelectric
power station of about 290 KW at the proposed welr site. . because
the discharge of the Selagan river is affluent in comparison with
the diversion -discharge for . Irrigation. In addition, . - the.
discharge for domestic water supply 1s included in the irrigation
canals. Moreover, the construction of a national road connecting
the provinces of Bengkulu and West Sumatra has been planned near



'the'Pfoject area.

11y Therefore tolprdmote comprehensiv lgat -

A I sively irrigation, drainage
and otper developments 1n the ProjJect ‘area gituatéd in tge
agricultural region remainlng ln the Province ls not only to
promote_agpiculﬁurallproductlon and to contribute to the economlc
igabléiiigion oftfhe transmigrants in the ProjJect area, but also
; ( age che ransinligration : he !
development. scheme and the regional



GENERAL ECONOMIC AND AGRICULTURAL BACKGROUND |

12. The Indoneslan - economy grew by nearly 8% 1in 1988 ~after. . a
growth vrate of 3.8% in 1987. The-average"annual.growtn-rate =in
CDP for the period 1980-87 was also 3.6%, -and the economy should
be able to easlly sustain this fipgure for much of_the.lQQOsa"

The agricultural sector sti1l plays a very lmportant role in
the country's economy, with approximately 55%-of the  unational
labour force employed in agriculture. Agriculture accounts for
approximately 25% of GDP and a similar proportion. of exports.
puring Repellita V, agricultural productlon Is' projected to
increase by -3.6%  per year, and by 1993 agriculture 1s still
expebted to account for 21% of gross domestic product. :

13. The ‘principal food crops produced in Indonesia are rice;

maize, cassava, sweet potatoes,. groundnuts and soybeans.
However, rice is by far the dominant food crop, with total paddy
‘production currently exceeding 40 million tons per annum. Over
the period 1981 - 87, the average annual Increase “in  paddy

production was 3.7%.

cash crops such as rubber, palm oil, coffee, etc. are major
export crops. The exports of rubber and coffee are particularly
important. : . :

14. Indonesla has attained self-sufficiency of its staple food,
rice.  However, it can be sald that the - increase .in rice
production through a continuous expansion of irrigation area and
a powerful extension of crop intensification program would be
prerequisite to meet domestic demand increasing along with
population growth. . '

15. The Bengkulu Province is sitvated on the south western coast
of the island of Sumatra and covers an area of 19,784 Km2. The
population of the Bengkulu Province was about 1,070,000 in 1988
and is projected to increase to 1,160,000 by the end of 1990 and
1,390,000 by 1995. . Between 1985 and 1990 the population - was
estimated to grow at an annual rate of 4.12% comparc¢d with- the
projected national average growth: rate of 2.1%.  The projected
population growth for - the Bengkulu Province 1s -expected to
decline to 3.73% over the period 1990 - 95, but this is still
much higher than the projected national average of 1.8%. E
This is due in part to a higher fertility rate and partly to a
higher immigration rate 1in the Province. Over 81% of working
population were classified as belng employed In agriculture.

16. In terms of area cultivated, the most important crop in 1988
was rlice, with 68,000 ha planted to paddy sawah and 26,000 ha
planted - to upland rice. The Province, however, -still " l1mports
rice and Ilmported over 30,000 tons from other reglons of
Indonesia in 1988. : : '



- The¢ majJor cash crops produced and exported from the Province
are  coffee " and rubber, but significant arecas of oll palw have
been planted 1n recent years. These are not yelt In production,
but “will produce substantlal quantities of palm oll fCor export
-once they reach maturity. o

- The Bengkulu Province has generally the land with steep. and
complexed  topography, and most of comparatively flat land along
the coast “1s ~swampy = wlth peat soil. = Therefore, the irrvigable
area for paddy cultivation ls limited in the Province.

17, “Total famillés of transmlgrants in the country has amounted
616,000 since 1950. In the Bengkulu Provlnce, about 20,000
families of transmigrants had settled as Tarmers durlng the past
‘ten’ years from 1974 to 1984, and about 3,600 famllles settled
from 1985  to 1988, and about 10,000 families Including 2,500
families -to Muko-Muko Utara are planned to settle for & years
between 1989 and 1993. .



THE PROJECT AREA

18. The area for the Alr Selagan Irrigation Project 1s situated.
in the Kecamatan Muko-Muko Utara. of the Kabupaten .Bengkulu. Utara
in the northwest about 270 Km far from Bengkulu municipality, the
capital of the Bengkulu Province through . the national road -and
provineial road, and the center of lhe area is located at 27 35",
South Latitude and 101 10' East Longitude. . The. Project areca
belongs to the northern part of the Province and 1s  near the
boundaries to the West Sumatra Province to the north, = the Jambl
Province to the east and faces the Indonesian Ocean to.-the west,

Proposed weir site is located on the Selagan river about - 50
Km in the upstream from its mouth' to. the sea. -The Project. areca
is about 14,800 ha in total dividing into about 5,350 ha on the
left side of the Selagan river and about 9,450 ha on . the . right
side. T :

19. The topography of the area is divided into two - {2) parts,
that is, the hilly part with gentle slope of about 1/1,000
pordering on the catchment area with abrupt ‘slope and fTlat swainpy
area with the slope of 1/10,000. The swampy area with 7 to 8 EKm
in width adjoining to the coast stretches north-west and ~ the
slevation of the area becomes a 11lttle higher to - the Manjuto
river. :

The hilly area with undulated topography -1s between the
swampy area and the mountaipnous area. The highest part of the
irrigable area in the Project area 1s estimated at aboul 23.6 m
and the lowest at about -0.50 m. : '

20. The soils of the project area can divided into four distinct
edaphic and morphological groups. Firstly along the  coast a
series of marine sands have developed into a band of regosols.
Secondly there are the uplands of the Interior, comprising deep
brown forest solls. Thirdly lylng between the two, 1s an area of
peat swamp which varies between two and six kilometers wide.
Finally dissecting all three groups are the alluvial soils, which
have been deposited by the rivers flowlng across the project
areasa. : '

In the peat swamp area, oil palm plantation is-'planned
instead of paddy cultivation. : T

21. The geological conditions at the proposed weilr site are
favorable In foundation of the weir to be constructed because the
formation of. tuff is overlaid by about 1.5 m thick of “the sand
and gravel. : S .

22. Mean annual rainfall in the Project area is approximately
3,000 mm. Generally, the year may be divided into the wet season
from September to April and the dry season from May to ’Augustl
Mean annval air temperature is 31°C with small fluctuation. Mean



annual relative humidity, sunshine duration, solar adiation and
wind'vel'oci_ty are respectively 93%, 41%, 332 Cal/cm?/day and 29.3
Km/day. - -Annual. pan- evaporatlon is about 1,830 mm and the mean
monthly one ranges from 4 to 6 mm/day. . '

23 The catchment area of Lhe propoqed we11 slite s estimated at
375 Km?2. Mean annual run-off at the proposed we11 gsite is . 39.6
m3/sec. The maximum monthly run-off 1s 51.94 m3/sec in November
and .. the minimum is 22.06 m /sec in June, The annual sedlment
transport is roughly estimated at 33,000 m 3/year. The water In
the Selagan river can be used for irrigation, but it is not
suitable  for . drinking Judging from evaporated residue and the
amount of KMn04 demand.

24 - In' the . Prolect  area, .there. are the  governmental
transmigration areas called Air Manjuto SP-II, III, IV and VI,
SKP-G, WPP-1 and one spontaneous transmigration area, and at
-present the transmigrants of abhout 1,090 families settle in the
area divided into 490 families on the left side of the Selagan
river and 600 on the right side. SP-IT and IV have been settled
for 3 to 4 years, but in SP-III and VI the emergent transmigrants
from Kedung Ombo in the central Java have been resident for 1ess
than. a year.

: Farmers 1in the Project area accounts for. 2,640 Tamilies
including . the 1local people 1in the Project area. The farm
population is estimated at 11,860 and the average size of . a
farmer's famlly is 4.5 persons. '

25. No irrigation paddy field is found in the Project area
demarcated to -be’ 14,800 ha in total and  rainfed paddy field
accounts. for. only 140 ha, and dry land paddy field 950 ha. In
the upland field estimated at 1,200 ha, corn, bean and frult are
cultivated with dry land paddy. Rubber is planted In 2,300 ha.
About 58% or 8,560 ha in the Project _area are covered ‘'with
forest. However, almost all the major trees in the Project area
were cut already except the land of protection forest of 300 m in
width along the coast. :

26. According to the standard of the Transmigration Office, the
area of land to be allocated to the transmigrants 1s 2.00 ha per
one family,:which consists. of 0.25 ha of home yard, 1.00 ha for
first arable farm land and 0.75 ha fTor second arable farm land.
The land clearing for the first arable farm land is done by the
Ministry . of Transmigration and, that for the second. arable farm
tand. .is: carried out by the trdnsmigrants themselves. Moreover,
the: 1and of 0.25 ha per one famlly is generally kept for public
land and the land itself is not allocated to the Lransmiglants

27.; All the farm fields in the ProjJect area  are put under
rainfed condition - The cropplng pattern 1s generally affected by
the seasonal distribution of labour force, rainfail, marketing
condition, resulting the fluctuation of the cropping pattern and



harvested arca year by year.

Normally, cropping qedson of 1ainfed paddy is 1n the - wel
seagon (July/August to Novembex/December), while, for the dry
land paddy also in the wet season (August/September to
DeCember/January). Mixed cultiVation is normal for upland orops

in the Project area.

28. "In the farming practices Tor rainfed paddy and dry  land
paddy, plowing is made by man power, and iertilizers dnd aAgro-

chemjcal are not applied.

29.. Present crop yilelds in the onject arca are very low. The
average Crop vield in the Project area is 1.5 ton/ha rainfed
paddy, 1.0 ton/ha for dry land paddy, 1.5 ton/ha for corn, 0.8
ton/ha for peanut, 0.5 ton/ha for soybean and 7. 0 ton/ha. Tor

cassava.

30. In the Project area, most of " paddy and upland crops. are’
consumed by farmers themselves, and a small quantity is sold 'at
local ‘markets ‘in and around the Project area elither: by: ‘the -
farmers themselves or through brokers in order to get some cash
income. In the Project area, the net supply of rice is estimated
at 1,180 ton. On the contrary, the demand of rice is 2,440 ton
and the rice shortage ot about 1, 280 ton is found in the area.

31. The present farm gate prices of major tarm products
prevailing In the Project area are per Kg. Rp.250 for rtice,
Rp.150 for malze, Rp.500 for peanut, Rp.100 for cassava,  Rp,256
for oil palm and Rp.450 for rubber. DOLOG controls the price “of
rice in the market.

32. These are four (4) KU (Koperasi Unit Desa) in the Project

area, as the villagers' cooperative. Aprlcultural extension
services 1in the Project area 1s carried out by two (2)
agriculfural extension  centres {BPP -~ :  Balai Penyuluhan
Pertanlan). Junior extension workers in the Project area have

the responsibility to provide the extension services to the
farmers' group (Kelompok Tani), as for the improvement of
agricultural technique and the protection of crops and  livestock
from some damages, etc. :

33. The majJor source of credit 'tradltionally available to
farmers within the Project area 1s the extended family group or
possibly their neighbours in the village.

34. 1n the neighborhood of the northern part of the Air Selagan'
Irrigation Project, the Muko-Muko irrigation project’ whioh has &
commanded area of about 16,000 ha has ‘been constructed using IBRD
loan since 1983/84 and OELF loan since 1988/89. . As to the
development of the left slde for 6,768 ha, maln irrigation system
was almost constructed up te 1988/89 but that of right side for
9,919 ha of the Manjuto river 1s not yet started exccpt for the
Light side intake facilitles at the weir qtructure : .



.35, P.T. Tolan Tiga has two concession areas of capproximately -
10,100 ha and 7,520 ha 1in the Kecamatan Muko-Muke, the larger of
which borders the Project area. The two areas are in the process
of belng developed and are currently being planted with oll palm
rubber . and.cocoa. In the larger concession area, 6,000 ha area
being planted with oil palm, 3,000 ha with rubber and up to 1,600
ha with cocoa. In the second area it is planned to plant 4,000
‘'ha of oll palm, 1,000 ha of rubber and 1,000 ha of cocoa. :

16.- The regions of natural conservation forest and protection
forest are .situated ln the upstream area of the proposed  welir
site and. most of the Project area belongs to the concession land
for forest except the land of protection forest of 300 m in width
along the coast. :



THE PROJECT

37. ‘The objective of the ProJcct ‘1s to 1mplement an 1rrigation
project mainly for paddy cultivation aiming at contributlng to
inerease the yield for Tood products to realize ‘an Seconomic
stablility of the Tfarmers 1n the regilon, ‘and- encouxage the -
transmigration scheme and the 1egiona1 devclopment R

For thils purpose, it ‘18 ‘necessary’ tO'-rLalize prompt -
implementation of the Tollowing matters for the Project areca to
be transmigratlon area and the land for’ local people and w1th no
irrigation and dralnages - facilities, using water resources
effcctively ' B ‘ R

a. Construction of systematlc 1rr1gat10n fdcilltles:

b, Improvement of drainage conditions by the construction
of drainage Tacilitlies '

c. Development of. paddy Tleld and. ‘farmland in the trans-
migration area and uncultivated land

d. Coordination to the new transmigratlon/re settlement
plan 1n newly developed farm land '
e. Construction of operation and maintenance facllities'
f. - Arrangement of agrieultural support -services and
organization.
38. The development plan of the Pro}ect area has been formulated

taking the following points into c0n31deratlons

a. 1he Project area is demarcatéeéd in the areas ~ where
ernsmigrantq settled already on the both sides of the
Selagan river fixing the boundaries to the adjacent
Muko-Muko Kiri Irrigation Project and the ©plantation
area by P.T. TOLAN TIGA. e

b. The water source 1ls planned to be the ' Selagan river,
the type of facility to take water 1s the welr, and the
intake watler - level is declded so as not to give the
influence of the backwater due to the welr to villages
in the upstream. ' =

C. The irrigable area is delineated from the viewpolints of
the intake facility, intake water level, soll,  land
slope, etc. : . . : -

d. The double cropping of paddy per year can be introduced
for the wholée irrigable area because the Selagan Tiver
has comparatively affluent discharge : ‘

e, Taking into consideration the Provincial GovernmenL s
policy for the agricultural development in.this: regiomn, -
1.5 ha of farm land 1s allocated for paddy cultivation
per one transmigration family and 25% of the benefited
land is assured Tor the local people.  From this polnt
of view, the total number of agricultural household,

5-10



39. The

the . both

planning
Selagan

the * number of household of transmigxants and the land
use plan. are decided.

With regard to the swampy area which the paddy
cultivation could not be introduced because of the poor
goll - condition, the introduction . of 011 - palm

cultivation after the excavatlon of dralnage canal, is

proposed on the basis of the allocated land ' of  2.0ha
per one  transmlgration family. Ratio of  oil palm
farmer 1s 50% of the transmigration and 50% of forestry
worker or shifting Tarmer in the pxovinCe

Supply - of ifrrigation water to the existing ,extensioh
canal - (S$.§. Baru) in the Muko-Muko Kiri - Irrigation

Project ‘is Included. in ‘the Selagan Irrigatlion Project

considering the - future development plan of the Muko-
Muke Irrigatlon project. : :

A part of existing canal facilities is improved and
_Lhen irrigation to higher land is enabled S

Drainage -canals are planned to-reduce the floods to
Muko-Muko and also the small scale hydroelectrlic power
generation 1s planned using  the proposed welr.
Moreover, the water Tor domestic use In the Project
area .is kept 1n the irrigation canals. '

Projeét érea is demarcated to be 14,800 ha in gross :oﬁ
sides of the Selagan river taking Into account ‘the

‘intake water level at the proposed welr  "'stte on the
river, .cropplng pattern, water - requirement,  irrigable

‘area, present condition of  transmigration, land: use, land
sultability, possible number of famllies of new . {ransmigrants,

allocated

land; the Government's policy for development, ete.

The proposed land use for the Project 1s as follows:

Unit : ha

Land - ' Left Side Right Side Total

Gross IrrigableiArea 2,700 2,000 4,700
Gross 011 Palm Land - 2,500 2,500
Upland - 300 506 806
Homeyard (new) 200 S 337 537
Homeyard (existing) 134 . 219 353
Public Land’ 300 528 828
Steep Land/High Land 1,210 . 2,220 3,430
' Flood/Peat Land 358 a60 1,316
River, Lake, etc. 150 180 330

Total . - - - 5,350 9,450 14,800



40. The number of transmigration tfamilles 1s planned as follows:

Division Left Slde Right Side - Total
Irrigation -Area : _
Settled Already 290 460 750
Planned Already 200 140 340
Additional Program 710 300 ' 1,010
Local People 400 300 T00
Sub-total 1,800 ° 1,200 2,800
Plantation Area
New Settlement - 1,100 - 1,100
Total 1,600 . 2,300 _ . 3,900

41, Paddy 1is cultivated in the irrigation area of-. 4 200 ‘ha

the both wet and dry seasons and the unit yield is estimated to
increase gradually from the present level to the. anticipated
yield in +the 5th year after completion of the construction of
tertiary networks. 0il palm is planted in the area of 2,200 ha
after the construction of dralnage canal and the target yleld 1s
estimated %o be ‘obtained in 7 years after planting. In the
upland of 550 ha in the plantation area, the introduction. of-
double cropping of corn a year 1s planned and the target yleld is
estimated to be obtained within two years. The annual crop
production after the target yield in the future with project
condition is expected as follows:

Crop Unit Yield _ Area Production

ton/ha ha - - ton -
Wel season paddy 5.0 4,200 21,000
Dry season paddy 5.0 4,200 . 21,000
Qil palm 21.0 2,200 46, 200
Corn 2.0 1,100 2,200

42. After 1implementation of the lirrigation facllities, .year

round irrigation would be provlded to all farmers in the Project

area, Crop production cost under the future with . project

condition would Increase substantially due to application of

Xincreased amounts of labour force and farm Iinputs such as
fertilizers and agro-chemicals, but a significant increase in

vield and production of crop would be expected. As a result, a

significant increase in farm income would be also expected in the

future with project condition.

5
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43. ~Two alternatlive sltes on the Selagan river for the welr were
thoroughly surveyed and studled from thé technlcal and economical
viewpolnts. ~ As a result, the site at about 2.3 Km in the
upstream from the XKp. Lubuk Sabung bridge is recommendable for
constructing = diversion welr al an elevation of 25.90 m in 1its
intake water level.

44, " 'The - lirrigation .water requirement for the Project. 1is
estimated on the basls of the proposed cropping pattern with
irrigation efficiency of 55%. As a result, the maximum ten day
requirement 1s estimated at 1.36 1/sec/ha Tor the wel season
paddy and 1.53 1/sec/ha for the dry season paddy. The  maximum
diversion * requirement at the proposed weir site 1s estimated at
5.73 md/sec 1In the wet season and 6.45 m9/sec in the dry season
including 0.02 m3/sec of domestic water supply for about 3,000
households in the Project area.

45, The irrigation water 1s dlverted by gravity method from - the
weir and conveyed through the 1link canal of 4.58 Km on. the right
side of the Selagan river, and then diverted to two main canals
for the both sides of the Selagan river. The left main canal
crosses the Selagan river by a siphon structure.

46. The following table shows the salient features of the weir,
irrlgation and drainage canals, and road network.

1) Weir

Intake water level : FL.25.90 m
Weir height 1 3.80 m
‘Weir width ;74,0 m
.Flood way : 868.0m -
Scourling slulce : undersliuice (2.0m x 2 spans)
Intake : slulcegate (2.9m x 3 spans)
Fish way 1 ludder type, 2.0m x 21.24m
2) Link canal :
Length : 4.58 Km
Canal slope : 1/5,500
Type of canal : trapezoldal, unlined
" Width .of .canal base : 4.60 m
Related structures’ : 15 nos.

3) Main 1rrigation canals

Length, left : 13.95 Km

Length, right : : 10.51 Km

Type of canal - : trapezoidal, unlined
Related structures, left : 48 nos.

Related structures, right : 38 nos.

4)  Secondary irrigatlon canals

Length, left ¢ 21.72 Km

LEength, right : 18.08 Km

‘Iype of canal : trapezoldal, unlined
Related structures, left : 91 nos.



Related structures, right : 81 nos.

5} Drainage canals
Trrigation area

Length, left 1 32.70 Km (18 lines)
Length, right ¢ 38.50 Km (14 lines)
Related structures, lef{ :. 3 nos. :

Related structures, right: 14 nos.

Plantation area _
Length : 28.60 Km (9 lines)

Related structures ¢+ 10 nos.

8) Inspection roads

Main read : 29.2 Km

Secondary road . o0 139.7 Km
) Tertiary system and farm road

Irrigation canal : 284 Km

Drainage canal : 110 Km

Farm road : B4 Km
8) Land clearing 1 47¢ ha
9} Operation ahd Maintenance

Equipment : L.S8.

FFacilities v L.S.

47. A small scale hydroelectric power station with the. CdpaCLLy
of 290 Kw is planned as a facility attached to the proposed . weir
using effective water head of 3.50 m and maximum discharge of
10.72 m3/sec. ,

48. To reduce the dralnage by floods to Muko-Muko, a drainage
canal with the discharge of 24 m 3/sec and the length of 4.3 Km is
specially planned in addition to the whole drainage system on the
left side of the Selagan river which also bears the drainage
effect as a whole.

49. The Ministry of Public Works (DPU) is responsible for
implementation of irrigation and drainage projects. . For. the
construction works of these projects, the respensibllity of DPU
is generally limited up to the end of secondary <c¢anal . or its
tertiary box. On-farin development within the tertiary irrigation
block such as tertlary canal, quaternary canal, farm ditch, farm
road and land reclamation of field are left to the Tarmers”

hands. Because of the lack of fTund and insufficient  technique,
however, this on-farm development is apt to be delayved 1in 1ts
commencenents. Although .there are various technical and - credit

services by the Ministry of Agriculture, the construction cost
for the works described in the article 46 should be included in
the Project cost taking into consideration the lack of fund of
the farmers and the gap between the allocated first arable Tarm

land and the irrigatlon area in the Project area. However, the
farmers  group has a responsibility to maintain the -tertiary
system by themselves. On the other hand, the Project cost for

new transmigration of about 2,450 families including the costs
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for home yard, house, well, road, clearing of first arable farm
land, etc, would be lef{t to the Ministry of Transmigration.

As Tor the construction of the small scale hydroelectric power
station, the domestic water supply, the drainage canal for flood
protection, etc., it is necessary to coordinate the works with
the authorities concerned. '

50. Flrst of all, the detalled design 1is needed for the
implementation of the Project. It Is recommendable to divide the
whole project works into filve (5) works and to construct the weir
and  }ink canal at the first and then other facllities Lo the
downstream in order following the above work divisions.

51. The Directorate General ol Water Resources Development
(DGWRD), the Ministry of Public Works, the Government of Lhe
Republic of Indonesia would be the executing agency for the
implementation of the Alr Selagan Irrigation DProject. DGWRD
would be responsible for both the engineering works and the
construction works of the Project. I{ would coordinate-  all
activities of the relevant Government agencies and regional
administrative organizations in connection with. the project
jmplementation. = The Directorate of Irrigation-I1 under the said
DGWRD would direct responsibility for the project implementation.
Bengkulu Regional Public Works would coordinate the construction
of the Project at the provinclal level on behalf of Ministry of
Public Works. In order to implement the Project successfulily, it
is proposed to establish the Air Selagan Irri. Project Office
under the superintendence of the Directorate of Irrigation 1I.

52. After completlion of the construction works, the Project
Office will be reorganized into the 0&M office which will respon-
sible for the operation and maintenance of all fTacilitles down to
inlets to tertiary blocks. ' The operation and maintenance of the
tertiary blocks down to terminal facllities will be entrusted to
the water user's association (P3A) and farmers themselves.

53. ‘The total project cost is estimated at about US$37.3 million
which comprises US$27.5 million of foreign portion and uUs$ 9.8
million equivalent of local portion, which includes the physical
contingency of 5% of direct cost and price contingency of 3.5
- 4.9% per annum for the forelgn currency portion and 9.9% per
annum for the local currency portion. The annual operation and
maintenance cost 1s estimated at about Rp.130 million per annum.
(US$1.0 = Rp.1,845 = ¥153).

54. The agricultural net incremental benefit through the

irrigation, drainage and small scale hydroelectric power
generation project is estimated at about Rp.10,551 miilion at
maximum per annum. The econcmic feasibility of the project is

evaluated in terms of economic internal rate of return of the
basis of a 50 year useful 1life including the costs for new
transmigration. The calculated ecconomic internal rate of return
is around 12.7% including the benefits from the smail scale
hydro-electric power generation, excluding the flood protection
to Muko-Muko and the domestic water supply, which indicates the



economic soundness of the Project.



_RECQMMENDATIDNS_

X The Pioject is ‘an ilrigation and drainage project for paddy
‘cultivation and “oil palm plantation In the existing and newly
'p]anned transmigration areas. Therefore, it is. expected that the
new transmigration program is reconfirmed for the 1mp1ementatjon
In-addition, . 1t. is deslrable to. Implement and coordinate the
Project - comprehensively because the Ptoject iz integrated
1nclud1ng the  .small scale hydroelectric power geneldtion, the
flood protection work, the domestic water supply. etc.

2. - it; is alsq necessary to coordinate the Project works

=esﬁécia’lly.with the Muko-Muko Kirl Irrigatlon Project constructed
using © the assistance from IBRD and OECF, and. the plantation
ploject by P.T.TOLAN ‘TIGA. = '

3. S It is d931rable to ptepare the following works hefore the
implementation of the Project .

a. Preparation of topoglaphic map. on a scale of 1 to
2,000 using the aero-photo mapping about  the
pLoject area and lts adjacent area of 15,000 ha in
total.

b. Detailed soil survey especially on the swampy land
: in the Project area.

4, . It is strongly expected that the “Project 1s urgently
1mp1emented for realizing economic stabllity of the emergent
transmigrats from Kedung Ombo in the central Java espec1ally.



Table 1 SUMMARY OF CONSTRUCTION COST
(Unit Million Rp. )

Jtem Foreign Local. Total
' ' T Poltion Portion
1. Pzepalatory Works o _1,451 o . 622 _2;073
2. Irrigation and Drainage ‘ L ' z N
Construction(4,200ha) 25,879 7,909 33,788
2.1 Work Division-1 4,324 1,662 5,986-
Head Works ' 2,754 1,219 3,873
Main & Sec. System 1,530 431 1,961
Tertiary System ' - 40 _ 1z 52
2.2 Work Division-XI = 7,102 - 2,172 - 9,274
Main & Sec. System 6,242 1,924 8,166
Tertlary System _ _ 860 248 '_'1.108-
2.3 Work Divisjon-III 6,533 1,847 8,380
Main & Sec. System 5,928 1,873 7,801
Tertiary System -~ = " BOb 1174 779
2.4 Work Division-IV 2,323 802 2,925
Seccondary System 2,181 561 2,742
Tertiary System 142 _ 41 183
2.5 Work Division-vV 5,597 1,626 7,223
Main & Sec. System 4,798 1,397 - 6,195
Tertiary System 798 229 1,028
3. Small-scale Hydro-power ' oo S
Generation (290KW) 6,323 887 7,210,
3.1 Electric Equipment 5,742 - B38 6,380
3.2 Civil Works ' 581 249 _ 830
4. 0 & M Facilities Cost 735 245 980
5. Land Acquisition Cost - 237 237
8. Administration Cost ' - 880 880
7. Engineering Services 4,342 482 4,824
7.1 Detailled Design 1,737 193 1,930
7.2 Construction 5/V 2.805_ 289 2,894
Sub~total(i to 7) 38,730 11,262 49,992
8. Physical Contingency 1,937 563 2,500
Sub-total(i to 8) 40,667 11,825 52,492
G, Price Contingency 10,038 5,334 16.372
Total 50,705 18,159 68,864
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