S

Y I Total economic construction coqt for the river
improvement works is: estimated ‘at US$32.9 million consisting of
“the foreign curréncy portion of" U8$15.3 million and the local
_ currency portlon equlvalent to us$17. 6 milllon..

5). Wlth ‘the - 1mplementat10n of the above flood protectlon'
works, the ‘present inundation area will be ‘relieved from £lood
damages, except the damage caused by 1andside-water, so far -as
the flood is less than that of 40 year recurrence probability
at the Surakerta area. The amount of the annual flood damage
thug reduced or flood control benefit is estimated at USS$5.54
million. '

- RECOI@{E‘.NDATIONS
(Irrlgatlon)

1) " The topoglaphlcal map in the pIOJECt area should be
-urgently revised with the necessary-acecuracy for the next stage
of the detailed design, since the present map which had been
prepared for this fea31b11ity study is still unreliable.:

2) River COndltlon at the Slte of the Colo weir will: be
changed in the near future, since the river channel in the
v1cin1ty of the site w111 be cut short to, construct the weir by
Copure method. It seems to be qulte laborlous and difficult to’
analyse these hydraulic change theoretically.- A hydraulic model
test 1s, therefore, required before the implementation of the
weir construction so that the main feature of the weir should
be modified acecordingly. As far as water-intake is concerned,
the following technical itews should be clarified by the test,
namely, optimal direction of weir axis, optimal alignment of
river channel at the upper stream and downstream of the weir,
tendency of sandbar formation in front of intake structure,
optimal sill of intake_structure and-sandflash, etc,

3) For atta1n1ng 2-1/2 paddy crOpS a year w1Lh the target
yleld the preseut institutional set-up in the project area will
need a drastic rehabilitation or réorganization together’ with
the rehabilitation of the farm ditch and farm road with necessary
deénsity. It is, recommended that such 1nst1tut10nal rehabllitation-
will be completed by 1982, the completion year for the 1rr1gat10n
facilities. ' For this end, the Government: of Tndonesia should take.
-an, 1mmed1ate action to organize a study team to probe- the present
institutional problems in detail and to make concrete plans for
rehabllltatlon or - reorganlzaLlon of the agricultural framework
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4) Slnce the progect area whlch is being irrigated w1th
‘the water from the tributaries of the Sala river, w111 .get the
irrigation water from an entlrely new water source, the Wonoglri
reservolir, a considerable amount of irrigation water now being
consumed in the progect area will become available for an
exclusive ‘use in the non—project area which .is- bpf&ddlng above
the proposed canals in the upper reaches of the Sala river's
tributaries. Thus, ‘the cropping ratio during dry season in non—
project area which is estlmated at about 40% (or 9,000 ha out of
22,000 ha of. technical and Seml technical area) w1ll be improved
to at least 65- 70%. :

Moreover, ‘the yearly endowed capacity of ‘water resources
from Mt, Lawu seems to still have potential to irrigate non-project
area. Consequently, agricultural development. program of the same
intensity as this project should be formulated in the non-project
-area in the near future,

It is recommended that investigation and study for the
rehabilitation of the non-project area should be conducted for
the early implementation in parallel with the Wonogiri irrigation
project.

5) The hilly land of 1,500 ha in Sragen area has been
excluded from the project and remains outside of the proposed
irrigation system. There are two alternative methods for irrigating
this area, that is (i) 1ntroduc1ng a large-scale pumping system
which depends on its irrigation water from the Sala river or the
Upper Sala Main Canal and (ii) utilization of ground water. From
the economic view point, development of the groundwater seems to
be more feasible. It is, therefore, recommended that agricultural
development program in the hilly land by utilizing the ground
water should be prepared and executed as a development model.,

(Rlver Improvement)

1) For an early 1mplementatlon of the pro;ect detail
designing of the river improvement works is recommended to be
started as soon as possible. Major items to be executed by the
Government of Indonesia for the detail design work are as follows;

i) Cross levelling along the proposed river channel
and the tributaries proposed for improvement works
at 100 m 1nterval :

ii) Topographical maps with the scale of 1/5,000 for
all the project area, 1/2,500 along the proposed
river channel and 1/100 in and around the construction
sites of the proposed riparian structures;
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iid) Installation of sevaral. water _gauge stations along.

' " the Sala river and its main- tributaries, particularly
“up=and down- stream of the confluence of the Sala
_.river with the K. Dengkeng and preparation of stage
_disuharge curve;

iv)  Co1lect1on and 3351m11at10n ‘of the Sala river data
: tby the Project Bengawan Sala Office so as it may
serve as a kind of hydrolonjcal data bank;

v) Hydraullc model test for the confirmatlon of the
adequacy of the length, dlrectlon and interval of
the pro;ected ‘groins

i) Measurement of the eedlment load of the Sala river
for confirmation of the ex1stlng data, and

vii) - Study_on the prOper utilization'of'the high water
river bed after the project  constrxuction.

2) . Since no river inprovement works will be provided. 4in' the
Sragen area, present flood damage in the area will Temain thé same
even after implementlng the’ project, However, the damage potential
in the Sragen area will be increased, because of the higher agricultural
productivity primarily diie to proposed irrigation scheme. It is
recommended to make further study for the execution of the river.
improvement works for the area.

3 Fe351b111ty study on the 1mprovement of the K. Dengkeng
is recommended to be executed, because the considerable flood damage
in the upstream area will not be reduced even if the main Sala river
improvement works are completed, though most of the flood damage
in the downstream area will be decreased considerably.

Major items of the work to be executed by the Government. of Indonesia
for the feasibility study are as follows:

i}  Compilation of rainfall data and installation of
new rain gauge and stage stations. (The recommended
sites are bridge sites in K.Kongklangan, in K. Simpan,
in K, Lusah and the Paseban bridge site.’

ii) Compilation of the inundation data in upstream reach;
and ' '

'iii)}’ - Preparation of topographic map of 1:5,000 and survey
.of cross sections along the main river and the main
tributaries.
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4) - Since the p1oposed river improvement work will bring
a remarkable amelioration to the prevailing conditions, it should
be implemented stage by stage with careful observation of change
of the river channel conditions, the behavior of the flowing
water, and so on., The river channel adminigtration is one of the
most important- prerequlsites for the ‘proper maintenance of the
river channel and, therefore, proper administrative system
ineluding flood protéction organization éhould be studied.

'5) Upon Completlon of the Wonoglri dam and the river
improvement works, more effective flood control, through an early
flood forecasting will be realized, thus decreasing flood damages
considerably. Therefore, the study of hydrological net-work and
flood forecasting system will have to be taken into consideration
in the stage of the detailed design.

6) Land utilization in the emergency inundat ion areas, the
retarding basin and’the high water channel shall be subject to
regulations. Since probable frequency of inundation is quite high
in the areas of emeérgency inundation areas, the retarding basins
and the high water channel, the areds will have to be utilized only

for farmland.

7) There is a number of houses required to be moved for
the implementation of the proposed river improvement works and
there is a fear that it is 1ikely to become the cause of social
unrest., Therefore, the removal of houses will have to be cai-
ried out with utmost care to comply with the applicable laws and
regulations. For the successful implementation, it is strongly
recommended to perform further careful survey for the issues of
the removal in the stage of the detail design.
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Table 1 Name of_MemBér of Survey Teaﬁ,'
Counterparts and Advisory Group

;Functng : Expert. - : Counterparts

Survey Team and Counterparts

Team Leader Mr. Yuzo Tokiunaga - Ir. Soeminto

Ir. Hartono Pramudé
_ Ir. Hartoto
Project Economist _. M. quhikézu Tai _ Drs. Mﬁghni.Labib
| .Nr, Kusdibyo

MrﬂuSaksono‘Hadi

Institutional Ekﬁert Mr*, Terﬁ Saséki S _ Mr. Sunarko

Hydrologist : Mr., Masahiro Asada | Drs. Wgryénto

Geologist ~Mr. Shinichi Kudo Mr. Sukamto

Liaison Officer Mr. Iékeshi Toumi _ Drs. Banbang Trihariono

~ Mr, Mulyanto

Irrigation Engineer Mr.'Hiroshi Yamamoto Ir.Hendrémoyo
Ifrigation Structure Mr. Hiroshi Yonehara Mr. Muchsin Zaeni

Engr, ) : : _
Irrigation Engineer Mr. Tsuneo Amano Mr._wﬁkir Rahardjo
Soil-crop Expert Mr, Kenjiro Onaka Ir. Bambang Djoko ‘Sregono

Mr. Nurarudin Syah

' Topographical Surveyor Mr. Akira Goto . Mr, Pardi Hamidi

Mr. Sudarmadi
Mr. Sri Susanto
Mr. Tri Wahono
River Engineer Mr. Katsuhisa Abe Ir. Trie Mulat Sunaryo

Mr, Haryanto

River Design Engineer Mr, Tamezo Uetsuki Mr. Subroto
River Structure Engr. Mr. Tsugiya Fukumoto, If. Suradji
Topographical Surveyof © Mr. Shigeo Oyanagi ‘Mr. H. J. Sutarno

Mr. A. Maryudi

Mr. Indartono

Adﬁisdry Crédp

Leader Mt}'Nobuo Aihara
Irrigation Mr. Shinicﬁi:Tsukahara

Mr. Katsuhiko Kimura

River Improvement ' Mr. Eiichi Yoéhitake

A Mr. Koniomi Twai
Coordinator _ Mr. Tbshiyuki Kasai

Mr, Takanori Jibiki
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Table 2 Falmland Coming under the PrOJect which is
Irrlgated by Different Water 90u1ces ‘

Irrigatibn Aréa

Seksi . . Ranting . Water Source = " Whole Area Project Area Ratio
: R . ' ' o ha .- hd %
Karanganyar Sukoharjo®*  B.Papen, B.Geneng, 5,107 3,990 : 78
B.Gaiotan/K. Jlantah
(Wd. Mulur) (T) _ . _ :
. B.Ambil2/K.Jlantah, .- 2,733 440 16
B.Jatimatang (1/21) : '
Rainfed area : - © 3,860 -
Bekonang B.Kaliduren/K.Buret (T) 631 : 70 11
B.Dari/K,Umet S " 500 150 300
B.Gemb, Truni/K. Samin (T) 2,137 830 . 39
_ Rainfed area - o350 -
Karanganyar  B.Gewb.Truni/K.Samin (T) 2,183 490 22
Rainfed areca " - 100 -
Tasikmadu B.Kalougan/K. Slwaluh 0 2,022 510 25
B.Jungkang/K.Siwaluh (T) 624 400 64
B.Lencong/K.Jirak, s _
Cobor (T) 450 60 ~ 13
B.Pengin/K.Jirak, _ :
Coborx ) 900 - 900 100
B.Ledok/X. Kumpul (1/2T) 633 230 36
Rainfed area - 250 -
Sub—total {T) 14,554 "7,400 51
{1/2T) 3,366 670 ' 20
Rainfed area - 4,560 -
Sragen ' K. Jlamprang AT) 4,336 2,080 48
C K.:S8ragen (T 3,755 510 ' 14
K.Sawur ' {T) 3,137 1,630 52
K.Kenatan (T} 4,360 2,520 58
K.Kenatan {1/2T) 1,848 260 - 14
_ Raimfed area - . 2,500 -
Sub-total T 15,592 6,740 43
' (1/21) 1,848 260 14
Rainfed area - 2,500 -
Klaten belanggu B.Kaligawe, B.Jetis,
B.Tempel (T) 1,268 300% 24 .
B. Pogung, B. GrOJacan, ) o
etc. (1/2T) - 170 -
Total Technical irrigation area . ) 31,414 C 14 ,440% 46
"Semi-technical irrigation area (1/2T) _ 1,700 -
Rainfed area - ‘ 7,060 -
(Including non-technical area) .
: 23,200
Notes: 1)* : include inundation area of 300 ha. 2) B : Weir, = K:. River, -

Wd: Reservolir
3)*%: Include Dengkeng Region :
(T ... 110 ha, 1/2T ... 220 ha,
Rainfed area ... 2,200 ha) '
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Table 3 -Eiisting Pumps in the Projéct Avéa -

S : ' : DI ‘ Irrigétion
No. Name of  pumps Water source Capacity Power ared
- - ' '(m3/set) (P.5.) {ha)
1 .Miélé ,._ '_Béngawan:Sala _ 0.040: 16 50
2 Kalibening Kali Bening 0.015 30 -
g PIOSoréjo Plosorejo _ O;QBO - ;i6 . 90
4 Kaumén - .K.'Jlamprang. ' O.QlO' 8 20
5 Sogo K. Sogo 10.010 - 3 25
6 Murong T K. Renatan 0.030 16 -
7 . - Murong 11 K. Kenafan 0,025 15 200
8 Kaponan I _ K..Gebéng 0.023 16 40
9 Kaponan II - K. Gebang 0,035 20 50
10 Ngagol 1 B..Saia _0.016 8 25
‘11 Ngago_l IT B. .S:al.a "0.016 8 25
12 Tenggak B. Sala 0,040 16 50
13 Glonggong Bend..Craken 0.045 16 25
14 Sribit B. Sala 0.035 16 60
15  Gebang I K. Jlamprang 0.015 16 25
16 Gebang.II K. Jiamprang 0.020 20 30
17 Bedoro K. Kenatan 0.020 7 30
Sub—~total (Sragen) 17 sites 0.425 745
18  Paramgjoho B. Sala 0.070 27 - 100
19 Kriwen’ B. Sala 0,150 50 420
20 Joho Afyoer 0.015 1 15
21 Waru K. Guworejo ©0.016 15 16
22 $idodadi K. Grompol 0.050 47 101
23 Kebak Bend. Kebak' 0.016 15 20
24  Pulosari I Kﬁ.Manggis 0.015 15. 20
25 - Kemiri Sroyo '0.016 15 17
26 Naﬁgéfi- .K,_Banaran 0.016 15 16
27 Puiqééri 11 K. Jelok. 0.015 'lﬁf' 20
28 Jaten K. Bulu 0.030 30 36
Sub?totai (Karaqganyér) - 11. sites 0.409 761
Total 13 sites 0.834

1,506

Data source:

Master plan (D.P.U. offices)
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Table 4 Welrs in the Project Area

Irrigation area

Irrigation area -

Name of diver- {ha) ; ) “MName of diver— (ha) :
.No. ks . - Remark
__N? s sion welr Wet: ~Dry - - Remarks No sion weir Wet Dry . emarks
' season season L " season sedson
1. B, Ambil-ambil 223 0 24. B, Knhil. S
2. B, Geneng 760 . 219 25, B. Gebang 459 162
3. B. Pepen 4,028 1,530 WD, Mulur 26. B. Bonggo 488 163
4, .B. Langsur (374) (50) i 27. B. Sepreh 253 80
5, B. Dari 331 30 28, B, Karas 124 _ 31 .
6. B. Kaliduren 570 170 29. B. Krapyak 314 0103
7. B. Genbong : o 30. B. Randu 256 121 -
8. 'B. Trani 2,137 290 '31. B, Maren 74 27
9. B. Panouran 34 0 32, B. Ngarum 603 - 218
10. B, Karamg : 33, B. Klerteng . 938 311
11.” B. Palur 45 45 34. 'B. Kedumgsong 212, 53
12, B, Jumok 225 144 35. B. Nangsri 1,344 361
13. . B, Dukuh 283 184 36. B. Kedungduren
14. B. Kalongan 1,427 1,316 37. B. Wineng 758 145
15. B. Jongkang 583 . 284 8. B. Piji 1,739 599
.16, B. Kebak 210 129 ‘
17 B. Lungge 177 145
18, B. Pengin 891 482
19. B. Ledok 204 64 1. B. Garotan 319 0
20, B, Banjarsari 460 187 2. B. Jatimalang 235 t]
21, B. Craken 208 67 3. B. Pencit 250 0
22. B. Kedunggatol
23. B. Kedunggave 2,033 599 Sub~total 804 0
Pata source: Seksi Irrigatioﬁ Office.
. Lo 11 s
Storage capacilty™—. Irrigation area
Name of -
No. : . Wet Dry Remarks
reservoir Design Present :
season seasen
1. el 103m3 103m3 ha ha
' ur 4,935.0 3,435.0 4,028.0  1,530.0
) Lalu 3,000.0 3,000.0  2,183.0  1,643.0
- '8 (5,000.0)  (5,000.0) (5,677.0) (under extension)
3. Tewel 79.5 4.5 275.0 71.0
4.  Kebangan $00.0 . 350.0 1,947.0  1,235.0
5. Gebyar 701.3 601.3 1,727:0 420.0
6. Brambang 103.6 93.6 709.0 185.0
Total ©10,869.0 - 5,084.0 (47%)

Data source: Seksi Irrigétion Office (Karanganyar, Sragen)

f1:

Not actual survey (Data source:

Master plan)
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‘Igﬁ}e 5 Present Land Use

303 3,600

Sragen  Karanganyar | Dengkeng Total
‘Paddy Field 23,200
© (Irrigated 1y (7,000) (7,740) (1,100} (is,SAq) '
(Non-Irrigated 2) (2,500) (2,360) ~ (2,500) (7,360) -
Wet season paddy 7,290 8,210 3,030 18,530
Dry season paddy ' 1,9?0' :3;390 : 560 5;920
Stgar cane 1,250 580 - 1,830-'
Polowijo crops. 2,820 4,320 1,440 8,580
Total 13,330 16,500 5,030 34,860
' Multi—gfoppiﬁg ' 1.50
index
Table 6 Unit Yield at Present;and Agricultural Products
Unit Yield Cropping Area Products
(t/ha) _ (ha) ' (t)
Paddy
- {Irrigated area)
' wet season 3.8 12,720 48,336
dry season 3.5 . 5,530 19,355
(Rainfed area) ' _
wet season 2.7 4,910 13,257
. dry season | 2.1 390 819
(Tnundated area) 2.0 _ 900 1,800
‘Sugar cane 92 1,830 168,360
Soybean 0.4 1,290 - 516
Peanuts 0.5 : 600 -300
Maize 0.5 3,090 1,545
Cassava ‘11;880
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Table 7. Runoff Characteristics

Juranggempal Jurug
95-day Discharge 40 m3/s - 127 wd/s.
Ordinary Water Discharge 16 4L
Low-water Dischafge  4.5 . ' B

Droughty-~water Discharge 1.5 _ 3

Table 8 Discharge Capacitles at the Bridge Sites

e

(m3/s) (m)
Nguter Railway Bridge 1,235 119
‘Nguter Road Bridge 750 106
Bacem Road Bfidge 900 116
Mojo Raiiway Bridge 2,180 : 149
Jurug Railvay Bridge 2,500 178
Jurug Road Bridge 2,200 169

Table 9 Future Land Use

(ha)
.:Srégen Karanganyar Dengkeng Total
Paddy Field | |
Paddy 22,850 17,750 9,000 49,600
Sugar Cane 1,500 600 - 2,100
' Total 24,350 18,350 9,000 51,700
Multi-cropping 9.91

Index




T

Table 10 Crop Produﬁﬁion_on'Future Wi thout
’ and With-Project ' "
ﬁWiéhﬁutAProject _ With-Project-
Unit .. Pro- Unit Pro-
Yield  Area .duction Yield Area duction
(t/ha) (ha) (t) (t/ha) (ha) (t)
Paddy - = ; ;
Irrigated area wet season 4.0 12,720 50,880 5.5 49,600 272,800
' dry season 3.7 5,530 20,461
“Rainfed area  wet season 2.8 4,910 13,748
_ dry season 2.2 390 858
Inundated aréa wet seasoh 2f0 900 1,800 ‘
(Sub-Total) (87,747), (272,800)
‘Sugar Cane 92 1,830 168,360 120 2,100 252,000
Table 11 Economic and Financial Price
of Farm Products
. (Rp/ton)
Econ. Price Fin. Price
Paddy 59,000 45,000
Sugar cane 6,000 13,390
Peanuts 95,000 207,000
Soybean 69,000 139,000
Maize 28,000 47,000
Cassava 13,000 18,000
Table ig Deéign_Dischargés

Command area

Design Discharge

(ha) (/)
Entire Irrigatioh area 23,200 29.5
Upper Sala Main Canal’ 19,600 24.3
Dengkeng Mdin Canal 3,600 . 5.2
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Table 13 'DiéChérge Distribution of the Design Flood

Design

Sectigns Discharge
o _ w3/s
From the Nguter Railway Bridge to the 1,050
Dengkeng confluence
From the K, Dehgkéng confluence to the 1,550
K. Brambang confluence ' .
From the K., Brambang confluence to the 1,800
K. Samin confluence '
From the K, Samin confluence to the 2,000

Jurug Road Bridge

Table 14 Proposed Profile

Reaches

Proposed Original
Profile Profile

Upper Reaches of the Projected River Stretch

From the'conflﬁemqe with the K. Dengkeng

to Nguter Railway Bridge

From Jufug to the Confluence with the
K. Dengkeng -

Lower Reach of the Project River Stretch

1/1,200  1/1,200
1/1,450 1/2,600

1/2,000 1/2,800

1/2,800  1/2,800

Table 15 Désign Discharge for Low Water Charnel

Reaches. Dlsch?;ge
Capacity
. . m3/s
From the Nguter Railway Bridge to the 550
K. Dengkeng confluence
From the K. Dengkeng confluence to the 700
K. Brambang confluence
From the K.'Biaﬁbang confluence 800
From the K, Samin confluence to the 900,

Jurug Road Bridge
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“Table 16 Discharge Capacity of Bridge Sites’
in Proposed Channel

Discharge

Description Capacity
m3/s

Nguter Railway Bridge 1,250
NguternRoad Bridge | 1,060:
Bacem Road Bridge | 1,72Q
Mojo Raiiﬂay Bridge 2,39b
Jurug RaiiWay Bridge 3,380
Jurug Road Bridge ' 3,680

Table 17 Principal Design Features of the
New Nguter Bridge

Description

Features

Location

Bridge Length

Prdposed Highwater Level
Lower-Hange Height

Levee Height

Measuring point No. 88 (32.8 km up-

209 m

106.6S m
108._15'

107.65

in

n

stream of
Jurug road
bridge}

Table 18

Pfiﬁéipal Design Features of

the New Bacem Bridge

Description

Features

Lécatidn

Bridge Length

Proposed Highwater Level
Lower-Hange Height

Levee Height

Méasuring point No.

297.40
90.45
- 91.95
91.45

26 (8.0 km upstream
of Jurug road
bridge)
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Table 10 Cost Estimate (107 USS)

Foreign - Local .

Iﬁgm Portion Portion- Total
(A) River Improvement
. Civil Works .
Excavation (1,424 (5,390) (6,814)
Banking _ (336) (4,009) {4,345)
Spoil Bank (156) (578) (734)
Bank Protection (1,636) (2,570) (4,206)
Ground $ill : (N (7 {(14)
Sluice Way ' (1,747 (833) -(2,580)
Intercepting Drainage Channel () (156) {156)
Road for Construction Work {100) (100) - (200)
" Bridge (412) (z7 (539)
Construction Machinery (6,350) (-) . (6,350)
Sub-total 12,168 13,770 25,938
II. Land Acquisition {-) 1,344 1,344
IIT. Contingency . 1,832 2,136 3,968
1v. Eﬁgineering and Administrative : _ .
Expenses 1,300 350 1,650
Total 15,300 17,600 32,900
(B) Irrigation
I. Civil Works _
Preparatory Works -) (270) (270)
Colo Diversion Weir (2,490) (1,680) (4,170)
Main Canal _ (10,150) (8,570) (18,720)
Secondary Canal . ~{620) (1,510) (2,130)
Farm Ditch : () - (1,330) (1,330
Drainage () (2,060) (2,060)
Farm Road -(1,100) . (3,750) (4,850)
Construction Machinery (4,614) (156) (4,770)
Sub-total 18,974 19,326 38,300
II. - Land Acquisition & Compensation ~ 200 200
TII. Contingency 2,816 2,884 5,700
Iv. Engineefing & Administrative . :
Expenses 2,000 500 © 2,500
Total . | 23,790 22,910 46,700

Grand Total (A+B) 39,090 40,510 - 79,600
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Table: 21 - Summary of'Annﬂal-Benefit

(103 Us$)

Purpose : Annual Amount
Irrigation _ 17,770
Flood Control 5,540
Hydropower . 1,350
Negative Benefit o -1,210
Total ' : 23,450

Table 22 Summary of Economic Cost

_ (103 Us$)
Foreign Local
Purpose Portion . Portion Total,
Dam & Reservoir 18,000 28,700 46,700
Hydropower _ _ 10,190 1,510 . 11,700
Irrigation 23,790 22,910 46,700
River Improvement 15,300 - 17,600 32,900
Total 67,280 70,720 138,000
Table 23 Annual OM & R Cost
(103 US$)
Item Annual Amount
Dam & Reservoir 40
Hydropower . 280
Trrigation _ 340
River Improvement ' 180

Total o 840
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Table 25 Allocated Cost

| (103 us$)
PR Foreipgn Local '
Sector . Portion Portion T?pal
1y dropowex ' 10,190 1,510 11,700
Irrigation - ' 35,140 41,000 76,140
River Improvement 21,950 28,210 - 50,160
Total - 67,280 - 70,720 138,000
Table gﬁ: TRR of the Project
Sector IRR (%)
Irrigation ' 12.5
River Lmprovement 1.7
Power ' ' 8.9
Wonogiri Multipurpose
. 12.1
Dam Project
Table 27 ~Sensitivity Test
Build-up o Construction
Case Period of Price Cost IRR
Irrigation of Rice Increase (%)
{year) : (%) (%) .
T O-Z-L ¢ 12 0 Lﬁ 12.1
IT +3 0 0 - 11.0
111 +5 0 0 10.6
v 0 -10 o 10.9
v 0 -20 0 9.8
VI 0 0 _ 410 11.2
VII o 0 +20 10.4
VIII 0 0 +30 9.7
IX 0 -10 20 9.3
X 0 -20 +30 7.7
X1 +3 - =10 +20 8.7
XIT +3 : -20 . 430 7.3
XIIT +5 -10 : +20 8.4
XIv +5 ~20 . %30 7.0
Note: /1 Irrigation benefit will.attain its maximum in the

7th year after complétion of the project

/2 U8$270 = 1 ton of rice -

'12 Proposed construction cost of US$138 million ~



-~ 79 =

B00°E o o (4ed o1 fatowdea 30} azesay 39N ‘11T 692 {4=d 01 ALareded i0) sAzas@y 33N CIII
”U,ﬂAqﬂmmH ) . - oBang Teln] ﬂawmmmﬂ .. oFang Telol
RT E0T TB303-GNS | 060. Z6 : | 'TeIsI-qng
ol it B - sasuads SUTATT. 232430 068°Z¢ sasuadxa JuTATT I9WIp
.08t g9 Co uopdunsucy pocyg EEE 00z 65 ) . uoT IdUNSUEY Pood
L N ‘ sasusdxy SuTATT 7 ) © o sasusdxg Butarl ‘g
T8L'85 . rE301-qns S TZL 07 .. T8303-qng
o'z " Woo3wAAT : anTty : T WRe8IATT
OLly o . o JUDMISIAUT UO 3S2ATIUL 098'¢€ ’ JUAWI SIAUY . L0 D SRAIZUT
0807 . 780 %23 pue] i o@m“ﬁ %0 Xe1 pue
006, } . 3802 10qE7 [erAn LN ©as6d a0qE]
0TS*T 810 . paag 069°¢ : vy 0 pees
) ) AOnﬂsoHomv : : tofnotog)
09259z o . 2800 10qet ~ 0E9tHT %70 1803 o0
ZEL T 006 89T i L0 ST TwaD’ mmq. 006 750 1 - z8°0 ST TWAYY
b ok e 08 L8651 NoIaA g0 . boARZTTIIADI wmq.m 08 9°'€h 08T 250 . AGZITIIAS]
RITAE 571 z'zz 0B wLtD ) pang [FAAN LA 2'87 5E tA] -EEL
‘ : (AppRd)” : (Appeg)
sasusdxy Fufures i . ) sasuadxy Fuywaey T
o830 ss03y ‘I . ) . o8Ing s803H  ‘TI
() (Ba/da) - (BW)  (yswy  (FW) . . (duy  (Bw/dny (B (eyBn (zy)
. . entra ¢ @ojad.  Junowm Junows  eBly , . 1500 . oozad TUnRoWy JUTOUE BRIV
TEI0L  3TM) 2300 21u] ’ : o 1e30] FTUn TEI0L ER At
e
0zrtiil . DHEDUY $501D [E36] C S
09E 2z~ i ... Te303-gng © D90 EET WOUUL B50IH TEIOL
059°¢T ) 822430 : 019" 92 ) TPA03-qng
Conute . © . opea1 g swosut ABuy . oceteT £330
o . . BWEDUT WIBZ-UCH ' . : 086 L apeia ¥ Swovuf agep
: BWODUT WIARF~UON T
090 67T .- ' - - - . {BIC3I-GRg : . .
001 g - - - B ¢ MROISIAT] Q5% 907 X ) TEI01~InG
T 016" 0T | - - - B1'0 ofnorog ) 080° 4T ARISIATT
05y o i 1870 Lt z7'0 _Apped s742q : : 09992 TR . alTmoTog
008%C6 5 207 o'y 250 Apped &/394 0oLtss <y g%’ 2'¢ 5o Apped s/30h
swoduy wiey ‘T ) ’ JWoOUT waeg | 'T
. . smodul s5039 -1 o : . suosul ssoin I
O tem - Bwdyy @y (ew/a) (e . (a) (8w () (ewd) (e
anyea  @97ad PIRTA PI?TL | maaAY o anTes 23f7ad PITEA pTeTf ®aay
FRICL . aAFup . TE3ICl £y ol . TEI0L . 1Tun TR0l Tun
oAy DOIERTIAT ) | Thav poasured

svafoag-anoyaTn axnang 2y 750 Fo PIoT4 4Apped uats 198pny uivgd Tea1d4Al gz °1490)



- 80 -

Table 29 ‘Typical Farm Budget with Paddy Field
: (With Project)

of 0.52 ha

_ Unit Total
Area yield  yield
(ha) (t/ha) - (t)

Unit: Total
-price  wvalue

‘(Rp/kg)  (Rp)

I. Gross Income

1., Farm Income

45 128,700

Wet/s paddy 0.52 5.5 2,86
Dry/s paddy , 0.52 5.5 2.86 45 128,700
Paddy (1/2) 0.26 5.5 1.43 45 64,350
Livestock 12,560
Sub-total 334,310
2. Non~farm Income :
Trade & others 21,290
Total Gross Income 355,600
Unit Total  Unit Total

Area -amount  amount
(ha) (kg/ha)  (kg)

price | cost
(Rp/kg) (Rp)

II. Gross Outgo

1. Farming Expenses

(Paddy}
Seed _ . 1
Fertilizer 1.
(Urea, TSP)
Chemicals

— Insecticide
-~ Rodenticide

3 25 32,5
3 300 455

Labor cost

Land tax

Interest on investment
Livestock

Sub-total

(R -
W W
e
B
o
(]

o

2, Living Expenses

Food consumption
Other living expenses
Sub-total

Total CQutgo

125 - 4,062
80 36,400

900 4,680
2.30 598

52,920
2,600
11,920
3,770
116,950

76,160
50,770
126,930

243,880

- TIL. Net Reserve (or capaclty to pay)

ALL,720
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‘Table 30 Fund Requirement for Construction
(Contract Base) :

(103 us$)

: - Foreign " Local : '
Ttem Portion Portion Total
Dam & Reservoir 26,970 88,250 115,220
Hydropower = 14,010 2,520 16,530 -
" Irrigation = 31,520 44,430 ' 75,950
River Improvement ~ 19,150 35,160 54,310
Total | 191,650 170,360 . 262,010

Note: The same . costs as estlmated in the prev1ous fea31billty
study are basically applied for dam and hydropower
‘except rev181ng the land achlslthH and resettlerment
cost’ for dam on the basis of the survey conducted by Gadjah
Mada University in May, 1975. Tinal cost. estlmate of the
dam and hydropower will be made in 1977, '

Table 31 Fund Requlrement for Construction
(Force Account Base)

Foreign Local

Item . : Total

° Portion Portion .
Dam & Reservoir 26,970 88,250 115,220
Hydropdwer . 14,010 2,520 16,530
. Irrlgatlon o 34,270 47,880 82,150
River Improvement ' : 27,700 35,480 . _63,180
. Total 102,950_ 174,130 277,080

- Note: ° The costs for. dam and hydropower are est*mated on the

contract ‘base.
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Fig. 6  INUNDATTON AREA OF LARGE FLOOD
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PROFILE of PROPOSED RIVER COURSE

Fig.12
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Fig ., 13 (b)
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PROFILE _OF UPPER._SALA MAIN CANAL _(2)
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PROFILE OF DENGKENG MAIN CANAL (2}
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