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APPLICATION FORM FOR JAPAN'S DEVELOPMENT STUDIES / PROGRAM

Date of entry: month August year 2002

Applicant: the Government of the Republic of Indonesia

1. Project Digest. = . i -

(1) Project Title: The Study on.Countermeasures for Sedimentation ih."anogiri Mﬁltipurpbse :

Dam Rescrvon‘ ,

(2) Location * ° ‘(Provmce/county name) Central Java Provmce/ Indoncsm
(Cxty/town/vxllage name): Wonogm c:ty, Kabupaten Wonogm
From the metropohs about One a 2 hours ﬂ1 ght to Surakarta (Solo) and about 1
“ hom rldc from Surakarta (See attached Locatmn Map ﬁs Fxgure l)

I
i
. "

(3) Implementmg Agency . . y R ";y.s,."z-.,l,g v

Name of the Agency: Solo River Basin Dcvelopment Office (PIPWSBS), Directorate General of
' Water' Resources, Ministry of Settlement and: Reglonal Infrastructure
(KIMI’RASWIL) o e .~ :
Number of Staff of the Agency: Permanent Staff of PIPWSBS 459 (Techmcal 328, Non-
tcchmcal 131), Temporary Staff: 345 (chhmcal 163 Non-
tcchmcal 182). As of April 2002 Ly

Budget allocated to the Agency Rp. 127,940,000,000- (1999/2000)
(See attached orgamzatlonal chart and allocated budget for 1999/2000 m Tables 1,2 and 3)

In addition to the implementi.ng agency, it is expected that the future "wa.te_rshqd jnrcscrvétion will be

implemented by the following agencies:

a.  Provincial Government of Central Iava
- BAPPEDA,
- BAPPEDALDA,
.- . Forestry Servic;.es,
- Water Resources Services,
- Mining Services, and
- Agriculture and Livestock Services..
b.  Regional Government of Wonogiti Regency
- BAPPEDA,
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- Environment, Forestry and Mining Office (DLEKP), -
- Public Works Services,
- Water Resources, Services, and

- Agriculture and Livestock Services.

c.  Ministry of Forestry
Directorate General of Land Rehablhtatlon and Social F orestry (DGLRSF)

Watershed Management Unit for Solo River Basin (BPDAS), - e

-

and .
Perum- Perhutam the State Forestry Company (PERHUTANI)

d.  Ministry of Settlement and Regional Infrastructure (KI]VEPRASWIL)
Perum Jasa:Ti n'ta I Pu'bhe Corpomtlon Bengawan Solo Branch (PJT—I BS).+

A steermg commmee for the Study w111 be orgamzed among the above agencies to achieve
consensus for the formu]a’non of the master plan and the future smooth 1mp]ementatzon of the Study
results. Th1s steermg comm1ttee hopeful]y is to be charged by the BAPPEDA of Central Java

Province. KIMPRASWIL will be nominated as the executlng agency for overall coardination of the

......

management and PJT—I Bengawan Solo has responsﬂnhtxes for the operatxon and mamtenance

works, of water resources within the Wonogiri reservoir watershed respectlvely

@ Justrﬁcatlon of the Pro j ect

4-1) Present Condmons of the Sector:

Wonogiri Mulhpurpose Dam

The Wonogiri Mu]tlpurpose Dam is the sole large storage reservoir in the mainstream of the
Bengawan Solo Rwer The Bengawan Solo River, which flows through Centra] and East Java
Provinces, is the Iargest river in Java with a watershed area of around 16 100 km2 and a length of

about 600 km.

- The Wonogiri Multipurpose Dam was constructed in 1982 under the.'.teé:hn_ieal cooperation of
former OTCA & JICA and financial assistance from GOJ (Yen loan of fonner'OECF) It is function
regulating the flood discharge, generating the e lectricity, and supplymg water for irrigation,

domestic, and industrial use to the downstream area.

Principal features of the Wonogiri Multipurpose Dam are summarized below,

2
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_Principal Features of Wonogiri Multipurpose Dam Res;',erx"oir

5 . Facility No.’ . Item *" - Feature
* Dam (maindam) - - 1. Damtype Rockﬂll
' ' - 2. Dambeight , 40m .
3, Crestlength - 830 m,
4.  Embankment volume . 1,223,300 m*
‘Spillway 5. Design flood discharge - 5,100 m’/sec
6. (PMF) 1. 9,600 msec
Reservoir 7. Grdpes storage capacity ) 735 mllhon m’
8. Achve storage capaclty
Flood control . 220'million m
. L Irrigation & hydropnwar - 440 ‘million m’®
Hydropower generation 9, TInstalled capacity 12 4 MW
‘ - 10, Designhead’ - = - 204
11. Max, discharge = . . 75m’/scc (=2x37. Sm’/sec)
12.  Annual energy output 32,600 MWh
ST ‘ ., (6-hour peak operation) S
Flood Control .13/ Flood inflow discharge - : w4,000 milsec
e »* .14, Flood outflow discharge ... 400 'm’/sec
River outlet i 15. Max dlscharge 35 m¥sec

Wono gm Reservmr Watershed

‘The total Wonogm dam catchment ‘covers 1, 350 km?2 consxstmg “of apprommately 90 km?2 of

rvoir surrounded by 1,260 km2 of watershed, and it is drained- by six mam rivers as shown in
gsto Kabupaten Wonogiri

rese
Figure 2. The majority of the Wonogiri watershed admmlstratlvely belon

(l 822 km2) The Wonogm watershed covers 24 gdistricts (Kecamatan) and 224 villages (Desa).

b

In 1985, about 70% of the watershed (dry-land | farmm gand home yard area) 18 categorxzed as hxghly
fragile to surface erosion. Forest covers only 13. 2% of the watcrshed These values reflect a high

population density in the watershed. The current watershed populatlon iS estlmated to be around

710,000 based on 1998 Kecamatan data, or 6 persons’per hectare. .

S

Since the above land use figures were compiled, the population has mcreased signiﬁcantly This

" will probably have had a negative effect on land use as the mcreasmg populatlon strives to feed

itself. Such intensive cultivation coupled with poor Jand management has caused high rates of soil
The eroded matenals are the main source of

erosion and much gully erosion as shown in Photo 1.
'''' The estimated average

" sediment deposited in the’ “Wonogiri Tesetvoir-as- shown in Photo- 2
(Source: Basic Design Study Report for Urgent

watershed erosion rate was 11 mm/year
giri Multipurpose Dam’ Reservoit, December 2001).

Countermeasures for Sedimentation in Wono

i R

Sedimentation in Wonogiri Reservotr

entation have been completed since the 1980s.

on that the reservmr sedlmentatl onrate

3. The egpmated capacity loss is

A number of surveys to evaluate the reservoir sedim
The current reservoir capamty was estimated on the assumpti
since 1993 has been somewhat reduced as shown in Fxgure

summanzedbelow. C S
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Estimated Capacity Loss of Wo‘nogiri Reservoir Storégé Zones

Storage Zone Elevation Range Reservoir Capacity in Capacity Loss
(m) 1.980 . 2000 ' Volume - | Of Original
C(milm) | (mil m?) (mil.m’) (%)
Flood Control 1353-1383 220 146 .74 34
.Effective 127.0 - 136.0 440 - 270+ |- 170 39
Sediment | Below 127.0 120 39 | g1 68

The pres ent condmon of the Wonogm reservoxr m low water level is shown m Photo 3, The prescnt

zts original value, It means that the Wonogiri dam is not safe condltlon agamst Probable Maxnnum

Flood (PMF) becausc of decrcasmg of storage capaclty for flood control

: tion, the profile shows sediment blockmg had

According to the . surveys for rcscrvon' sedlm' :
occurred to more than 80% of the level of thc"vl__ ake' at the trash racks as’ shown in Flgure 4, Asa

result, frequent power generation stoppagcé hévo occurred due to partlal blockage ‘of the water
* intake. The intake located in the fore-bay that provides water to the powe_r house and downstream
irrigation systém is severely affected by such sediment deposits., :'Thc inf'é.lge is shuf down on a

regular' basis to allow for the removal of sediment.

..Tapan s On-gomg G‘rant Ald Pro;cct

In order to cope with the above sedlmentatlon problem in the Wonogm reservou‘, the Government
of Indoncsxa (GOI) rcquested further aid from J apan’ 5 Grant Aid Pro;cct The rcqucbt was to cover:
(a) Constructlon of two check dams (sand storagc volume i in total about 5 50 000 m3) on the
Keduang River to mitigate sediment inflow into the reservoir. -
(b) Urgent sediment dredging of about 100,000 m3 in front of thc mtake to assure the
continuing water supply, and |

(c) Establishment ofa pcrmanent dredging system to allow sustamable mamtenance dredging .

of sediment deposited in front of the intake.

In response to the above request, GOJ dispatched the JICA Team since Iune 2001 to December 2001,
JICA Team and the Ministry of Settlement and Regional Developmcnt (KIMPRASWIL) agreed on
“the” fol]owmg ‘scope’ of works for the Assistarice Project based on- the- ﬁeld survey and held
discussions during the basxc design study.
(a) Inspection and repairing of gates and valve (see attached Figure 5), -
(b) Urgent dredging works and removal of garbage (see attached F i?guro 6),

(c) Provision of floating log boom (see attached Figure 7), and .
(d) Establishment of echo sounding survey system with GPS nawga’aon cqulpment (see
attached Figure 8). ‘ :

JICA Team has carried 0ut the detailed design including preparation of tender documents for the
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above scope of works since March 2002 until July 2002, and the urgent countermeasures for

sedimentation is scheduled to commence since October 2002 for 2 years

4-2) Sectoral Development Policy of the National/Local Gover‘x’rme'n't;"-.' )

Relation with the government’s niational development plan
- Name of the plan : National Development P]an (PROPENAS)

Period . from 1999 to 2004

‘The Natronal Pohcy Guidelines (GBHN: Garis-Garis Besar Haluman Negara) were. issued on
December 19, 2000 by the new Government established in October 1995, GBHN stlpulates the

strategic directions in ‘which national economic development should be undertaken GBHN

highlights
@) Promotion of free market mechanism,
(i) Promotion of healthy and fair competition, . A «j‘i '

- (i) Promot1on of pubhc transparency, and

(Jv) Development - of natronal economrc competmveness m any economrc development

program.

Under these directions, the Govemment has put emphasxs on the followmg pollcles,

(i) - Stabilization of macro- -economic envrronment requlred for makmg a better ground for
operation of the national economy, : .

(ii) Relief of current economic hardships faced by poor people and p1ograms for a social
safety net and ‘ i

(i) Enablmg the national economy to move forward S -

Based on the st1pulat10n in GBHN the Natlonal Development Plan duung the perlod 1999-2004
(PROPENAS) has been approved The economic targets of PROPENAS are,
(i) To achieve fast €conomic recovery, A

(ii) To assure the availability of stable supplies and medicines wrthm a reasonable pricerange,

(iii) To decrease the unemployment level and total population l1vmg in poverty, and

(iv) To increase the oompetltlveness and efﬁcrency of nat1ona1 busmess actrvxtres

Relation with the sector comprehensrve/overall program 3
Self-reliant Movement for Expansion of Agncultural Production (GEMA

Plan)
Peuod : from 1999 to 2004

Name of the plan :

After the economic crisis in 1997- 1998 the Government launched the GEMA Plan (Gerakan
. MandlrlPenlngkatan Produksi) to expand the production of food crops lrvestook and fisheries. The

5
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objective of the GEMA Plan is
(i) Acceleration in the productlon of various crops, animal products and fisheries,
(ii) Generation of substantial jobs and income for poor people, . : ‘
(iii) Increase of expo:’c revenues through the exportation of agrlcultural products
(iv) Diversification of nutrient status excesswely relymg on nce

(v) Development of national food secunty, ‘

(vi) Improvement of farmer’s mdependence and power to operate their: farmm g business to the
greatest possible extent and to improve their product competltlveness .

Among the current u-ngatlon systems in the Bengawan Solo Rwer basf the Wonogm irrigation

system has the highest rice productlon with three croppmg per year contnbutmg significantly to

self-sufflcleney in rice production. '

4-3) Problems to be solved in the Sector:

‘Japan’s Grant Aid Project has, as its main fdcus; the avoidance of 's‘!éri‘o'us" blockage of the water
intake by means of urgent dredging works and assoeiated works. It mxght be sald that the likelihood
of 1ntake blockage is not fully avmded but s prolonged by arotnd 5 years by cornpletlon of the

Pro_; ect. However, the fo]lowmg problems are still remammg for Wonogm multxpurpose dam after

the completlon of the ongom g urgent countermeasures

¥

The dam is not safe condmon against PMF because of the decreasmg of storage vo]ume and

The intake facility would be blocked in near future because of the sedlmcntatlon

The. short middle, and long term countermeasures shall be timed to complete at the latest 5 years

after the scheduled completxon of the Assxstanee Project in March 2004

4-4) Outline of the Pro;ect

A cornprehenswe approach for the Wonogiri watershed management would be the best solutlon
against reservoir sedimentation issues, although it will require a relatlvely Iong lead-time and large

expenditure towards the complet:on say more than 10 years. Restorition of the Wonogiri reservoir

shall be based on teohmcally sound measures:”

i

The Study is composed of two main components:

Component 1:
' problems in the Wonogiri multipurpose dam reservoir

. Component 2; Undertaking of feasﬂnhty study on the selected prlonty pr0)ects

Particular concemn shall be paid to a careful review on the safety of Wonogm dam against PMF. If

assessed to be crucial, securing the dam saféty ‘should be given a fop '_p,nonty. Technically

6
149

Formulation of master plan for permanent countermeasures for sedimentation



conceivable measures shall be proposcd and 1mplemented to ehmmate the potcntlal for overtopping
of the dam (dam failure) due to oceurrence of PMF, '

ks

In this study, a verxﬁcatlon test of hydro -type dredgmg system Wlll be hlghhghted In view of
budgetary limitation for contmuous mamtenance dredgmg, a hydro type dredging system (see
attached Figure 9) and the installation of a mechanical raking system on the screcn of the intake (see
attached Flgure 10) is recommendable as a short-term measure, However it. must be subject to

Justxﬁcatl on fromi the economic and technical aspects under the master p, n study

o w,:’s .

4-5)-. Purpose (shoxt-term obJectxve) nf the PrOJect

The short-term ob_]ectlvc is to p1ov1de permanent sediment removal system to secure the water

1ntake functlon of the Wonogm dam w1th thc contmumg sedlment mﬂow The system shall be

o allowmg contxnuous mamtenance dredgmg of the mtake fore—bay to" avmd 1mpcndmg intake

stoppages without less O&M cost.

Coaen e

4-6) Goal (long-term obJectlve) of the Prolect

“‘ 7’:"4.1.“ ""-'”. {: va_” . '-"rf,:
The full recovery of the Wonog1r1 reservoir should be given top prlonty In order to secure the dam
reservoir space for water utilization and flood control in the long-

and long-term countermeasures, such as watershcd conservation, m-reservoxr sed:ment managemcnt

" and structural measures to prevent sediment ﬂowmg into the reservoir.’

4-7) Prospective Beﬁeﬁciarie‘s:

A:ea that will benefit from the pI’O] ject

The Wonogiri reservoir is a life line facility for the Bengawan Solo River basm in that it provides a

stable water supply in the dry season. The reservoir is supplies water to

- Wonogiri irrigation system (nearly 30,000 ha),
Other downstream pumping irrigation areas in five Kabupaten (nearly 14,000 ha in total),

- Domestic water to three Kabupaten, and
Industrial water to Kabupaten Gresik, part of the Surabaya Metropohtan Area.

As a result, the whole Bengawan Solo River basin, an area of appromma_tely 16,100 km?, will

benefit from the project.

Population that will benefit (d:recﬂy and indirect 1) :
thc Bengawan Solo Rlver basm will directly and

The total population of around 17 rmlhon within

indirectly benefit from this project. It is noted th
control to regulate the design flood peak discharge of 4,000 m3/sec to. only 400 m3/sec. This flood

at the Wonogiri reservmr is. also used for flood

7

150

term, there 1s aneed to study mid- -



dlschar ge Jegulatlon brings about Sngﬁcant flood control effect at Suralfarta Clty, one of the core

mdustrlal and commercial centers of Central J; ava Provmcc

R N

Expected soc1al and economic effects
1) Contrlbutlon to the natlonal and reg1onal socio- economm developm. nts

i1)  To secure water supply for irrigation, drinking and industry .

4-8) The Project’s Pr. mrlty in the Natlonal Development Plan/Publxc Investment Px ogram:

The five-year National Development Program (PROPENAS, 1999 2004) was released in August
2000 as a high level program of the Government of Indonesia (GOI) The objectives of good
~ maintenance and admlmstratxon of mdustrlal mfrastructure (mcludmg those of water Tesources
development) assurance of a stable food supply, and mcreasmg farmers mcome are, set in Chapter
14 of PROPENAS:; In line wrth thrs pollcy, the target of thzs PrOJect is to solve the sedlmentatron
problems in the Wonogm mult1purpose dam reservoir and to contmuously marntam the orxgmal

functions of the dam for irrigation, power generation, and flood control .

(5) Des1rable or Schedul"d Time of the Commencement of the PrOJect' i

Tt

- month June year 2003

(6) Ex‘pécted F(mding Source and/or Assistance (including external origin) for the Project:

JICA Study
- JICA will be required to provide funds of about 500 million J apancse yen, consxstmg of 360 million

yen for the remuneration of experts and 140 million for direct costs.

Implemcntation ‘
Grant aid funds of about 300 million Japanese yen would be required t'roin JICA forthe construction

of a hydro-type dredging system and mechanical raking systcm In addition, a loan of about 5
billion Japanese yen would be required from JBIC for the constructmn of $tructural measures such

as check dams, gully plugs ete. in the watershed,

(7) Other Relevant Projects, if any.
Watershed Protection Proj ect funded by a World Bank

The Upper Solo (Wonogiri) Watershed Protcctlon Project funded by a World Bank loan was
conducted by the Water shed Management Technology Center of Surakarta (w1th1n the Ministry of
- Forestry) from 1989 to 1994. The project objective was to reduce the. soﬂ erosion rate from the
Wonogiri watershed and therefore increase the life of the IESErvoir, Sod conservatlon practices

were adopted by means of improving farming techniques to reduce shee,t and rill erosions and
. C
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: providing civil structures and vegetation to reduce gully and river banlc erosrons

The pro;ect concluded that the conservatlon practlces mtroduced durmg the 1989 1994 period bad

51gn1ﬁcantly reduced the rate of sedlment mﬂow into the reservo1r, thereby mcreasmg the hfe of

Wonogiri from 27 to 50 years. However the current state of sedrmentatlon in Wonogm reservoir

- suggests that a significant reduction in soil erosion and delivery rate to the reservoir or improved

land use practice of the large agricultural population has not, occurred as. reported

Improving and changing current land use practice to reduce the 'érosi‘o'x't':raté 'scems.a near impossible
task given the hi gh population and the present economic climate. The constructlon of gully erosmn

- and sediment control facilities by-the pro;ect is, commendable HOWever, the structures are too

- small in view of the high sediment productlon from the Wonogm watershed

2. Terms of Reference of the Proposed Study

TR .

(1) Necessuy/Justlﬁcatlon of the Study

Wonogm mu1t1purpose dam reservou, almmg at ﬂood control irm gauon water supply (30, 000 ha),

_‘domesttc water supply and power generatlon (13 000 kW),
basm in J ava 1sland The dam was formulated as htgh pr10r1ty pro_] ject in the Master Plari for water
resources development in the Solo River basin in 1974, and the constructton ‘has beeri completed in
1981. After completion of the Wonogiri dam, the Solo river basin down-stream of the dam hasbeen

contmuously improved by irrigation development and river channel xmprovement

iod, land reclamatton has also contmued in the Wonogm watershed

- However, during this peri
and consequently 80% of the watershed is

through resettlement of people from the reservoir area,
now under cultivation. Accordingly, eros1on in the watershed has accelerated and large volumes of
~ eroded materxal and garbage due to agncultural activity have fl
‘As a result; the effective volume of the TESErVoir, whrch plays a key role in the

development of the Solo river basm, has been decreased by up-to about 611 /o, .

Maintaining the functions of the Wonogiri multlpurpose dam reservorr 1s mdlspensable to sustain

the economic activity of the people living down-stream of the dam.”

The Project on Urgent Countermeasures for Sedtmentatlon in the: Wonogi'ri. Multipurpoée Dam
Reservoir has been under -way since June 2001 under the grant aid schemie of Japan. However, this
entails dredging near thé intzke channel and portal portions (about 250, 000 m3) to secure the water

mtake function of the dam for 5 years (the project lifetime).

Even if the ongoing IICA g
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will still be occurring at a high rate affecting both the ﬂood contro] and water utilization capacities

because soil erosion in the watershed is unchanged. T'he Wonogiri watershed area has been

recogmzed as one of the most critical watersheds in the Solo River Basm shoing high rate of soil

erosion resultm g from current land use practlce sustarmng the large agrlcultural populatlon

A study on permanent countermeasures to feduce the sediment volume flovf' ‘into the reservoir and to

secure the water intake functron of the dam is strongly recommended

()] Necessxty/.]' ustification of the Japanese Technical Cooperatxon.

Water resources devclopment in the Bengawan Solo River basm has been closely related to the
techmcal and financial assistance program of .Tapan Since the establrshment of Solo River Basin
Development Office (PIPWSBS), various studies and projects have been lmplemented under the
technical cooperatron of TICA and financial assistance of JBIC (formerly OECF) as described in

Section10-2). T P LPEI 2 T

When sedimentation issues in the Wonogiri reservoir arose in-2000, 'the"'Goyem'ment of Indonesia -

requested the Government of J Japan extend a grant a1d for urgent countermeasures, notm g that .T apan
had extensrve experience in the rehabzlrtatlon of reservo1rs suffermg from hu ge sedlmentatlon such
as the Wonogm Ireservoir. The PrOJ ect on Urgent Countermeasures for Sed1mentat10n in Wono giri

Multlpurpose Dam Reservorr has now been ongomg smoe June 2001 under the T apan ’s Grant Aid,
'As a contmuat:on of th1s project, the accumulated knowledge and expenences of Japan regarding
watershed managernent and reservoir restoration would be of great help ;n the executxon of the

‘Study.

(3) Objectives of the Study:

| The objectives of the Study are to:.

i)  Formulate a master plan for permanent countermeasures for sednnentatron problems in the
Wonogiri multxpurpose dam reservoir, X

i) Carry out the venﬁcatxon testmg of hydro type dredgmg system, and

| 111) Carry out a fea51b111ty study of the selected pnonty pro;ect

Transfer knowledge on: technologlcal .measures for rehabilitation of reservorrs and watershed

management to the Government personnel and counterparts who would partw:pate in the Study.

It is recommended that a feasibility study be undertaken on the selected short ferm project that
would be implemented as the subsequent part of the on-going Japan § Grant Aid Project, To
-achieve full recovery of the Wonogiri reservoir, comprehensive watershed management approach is
necessary. The master plan should thus be formulated to take int'o a'coount both structural and

10
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non-structural elements For the non-structural element, public mvolvement to encourage soil

conservation practt ces by local farmers in the Wonogiri watershed would be of great importance to

reduce the erosion rate from dry land farming and to rclicve the burde'x of, mu.ntenancc dredging in

the Wonogiri reservoir.

(4) Area to be covered by the Study:
The Study area is 1,350 km? covermg the entire catchment of the Wonogm dam, The area

comprises 1,260 km? of watershed and 90 lcm2 of the reservoir surface area

(5) Scope of the Study: . | o <’———/

The Study comprises the following two phases:

Phase 1: Formulatmn of master plan
Phase 2: Feasibility study of the selected pnorlty prOJect

Major work items of each phase are summarized below

Phase 1: Fbrmulation of Master Plan ,
1) Study of countermeasures for the reservoir & dam facilities

- Sedrmentatton survey in the Wonogiri reservoir

- Investigation and evaluatton of current status of sechmentatton at the existing check/sabo

dams
- Bvaluation of current status of sedrmentatton in the Wono gm reservoir

- Projection of sediment inflow and sedtmentattou m the Wonog1r1 reservoir

- Collection of hydro-meteorologrcal records as Well as reservorr operatron records

- Hydrological analysis on PMF
. Bvaluation of performance of hrstonc Teservoir operatrons

........

Evaluation and countermeasures on dam safety against PMF

Evaluation of lifetime of reservoir & dam facilities
- Study on conceivable countermeasures for reservoir & dam facilities

- Study on re—utrhzatron of dredged sedtments

2)  Preparation of verification test of hydro type dredgmg system o
R Preparation of layout plan, working plan and cost esttmate ’
- Preparation of terrder document b
- Tendering

3)  Study of countermeasures for watershed conservation
- Aerial photo shooting and topographic mapping for the Wonogm Watershed

- Satellite image analysis for land use change
- GIS analysis for land use mapping
11
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5)

Phase 2; Fea51b1hty Study of the Sclccted Pnorlty PrO_]CCt

Study on operation & maintenance and watershed conservatlon

Formulation of master plan

-

GIS ana]ys1s for watershed zonmg in view of soil erosion -

Investi ga’uon and evaluation of previous watershed management plans and actxvmcs

,,Evaluatlon of so:l erosion and delivery rates to the Wonogm reservmr

Investigation for socio- economic situation of households m the watershed

‘Market survey for agro-forestry and agro-industry

Study on conceivable countermeasures for watershed conservatlon and land rehabilitation

Review and evaluation of present O&M activities -
Review of institutional framework of watershed management

Study on conceivable countermeasures for O&M strengthening:'.

Study on conceivable countermeasures for institutional strgﬁgt'héﬁd‘.ngi

Planning for reservoir, & dam fac1htles

Planmng for watershed conservanon .

Planmng for O&M strengthening for dam facility- -

P]annmg for institutional strengthening for watershed management

Cost cstxmatan
Project evaluation
Preparation of 1mplemcntat10n schcdule

Selection of priority prolects

1)

2)

5

Additional survey and addmonal f cld mvesngatxon

Topographic survey
Geological investigation -
Hydrological survey
an1ronmenta] survey

Execution and evaluation of vcnﬁcatmn tcst of hydro-type dradgmg systcm

el

Verification test of hydro-type dredging system
Monitoring and observation of performance of hydro- type dred gmg system

Evaluation of vcnﬁcatmn test

F aczhty design and study

Optimization sﬁdy of the project and layout design '
Feasibility design of the project facilities ' :
Estimate of project cost

Economic and ‘:ﬁnancial analysis

Preparation of project implementation program

12
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4) Preparation for watershed preservation
- Preparation of community empowerment plan (containing"ﬁhe' f)r()f@ie,ss of micro plénning,
awareness raising and environmental education, group formation of local people, social
safety net, gender consideration, ¢ic.) . .
- Preparation of monitoring plan (on erosion and’ sedimentation, water quality, water
balance, and watershed information system employing GIS-and gatellite images, etc.)

- Preparation of plan implementation program

(6) Study Schedule: -
The envisaged works flow-chart and work sc_heduie for the Study is shownlp Figure 11 and Table 4.

The total study period is expected to be 24 months,

The following team of foreign exjjerts will be réduired for the:S_tudy,:'

- 'I‘eam Lgé\ger_/ C1v11, Acvq_gn’.cermeavsﬁres for Reservoir Sedjrentatich | o

- Co-team Leader / vZWatcfs‘h.edjfféréér;'é.{i(‘)ﬁ%L; ST e , R
- Aero- photo Mapping "Expert S
. GISBxpert R L
Surveyor / Topographic sux_’yej & Rgsexjvoir Sedimentation Survey C

"ot

- Hydro-type dredging S}(steni Expert
- Geologist
- Social Environmentalist

- Natural Environmentalist

- Hydrologist

. Civil Engineer / Dam & Related Facility
- Watershed Preservation Facility Expert SR
- Agriculture / Soil Expert :
- Afforeétation Expert |

- Construction Planner & Cost Estimator
- Legislation / Social-structure Expert

- Socio-economist

The manning schedule for foreign experts is shown in Table 5, and the total _a,rgibx}nt,of man-months

required is assumed to be 160,

(7) Expected Major Outputs of the Study:

Permanent Sediment Removal System for the Intake Facilities in the .,de.io giri Multipurpose Dam

" In order to maintain the water intake function of the Wonogiri dam rcsérvc?if,- establishment of a

permanent sediment removal system that would allow continuous maintenance dredging of fore-

bay in front of the intake facility would be proposed. A hydro-typé dredging system (see attached

13
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Figure 9) associated with a mechanical rakmg system on the mtake screen (see attached Figure 10)

is strongly recommended.

Framework for Rehabxhtatl on and Conservat:on in the Wono gm Watershed

Soil erosion is a natural process on the slopes and it is 1rnp0551ble to stop erosion completely.
However, appropriate control measures would be able to maintain soil 10°s below a threshold level
to decrease the rate of the Wonogiri reservoir sedimentation. A framework w111 be established for

rehabilitation and conservation of critical lands i in the Wonogm watershed with 2 main focus on the

watershed conservatlon through sustainable land use.

(3 Possxblhty to be Implemented / Expected Fundmg Resources' AT

It is expected that Japan’s Grant Aid funding to setupa hydro- type dredglng system and install a
mechanical raking system would be available because these are consjder ed to be part of the ongoing

Japanese assistance project for the urgent countermeasures for an_ogm dam. Fundmg for the

other major outputs-should be from Indonesian Government funds or loans from ‘donor agencies.
(9) Request for the Study to Other Donor Agencies, if any: o

‘None ’

_(10) Other Relevant Information

.10-1) Beneficiaries

Irrigation Water Supply

‘The Wonogiri multipurpose dam supplies irrigation water to the 29,590 ha of Wonogiri irrigation
system as shown in Figure 12, which is the benefit area of this Project: The number of beneficiaries

is estimated at 45,200 households. By the 1mplementat1on of this PrOJect it 1s possxble to maintain

the cropping area and harvest shown in the following table, However if thls Project is not

implemented, the intake'of the dam will be completely blocked and the croppm g area and yield will
be reduced as shown in the below table. The loss due to the reduced harvest will be annually Rp.

187 x 109 at the present,markei price 0of 1,220 Rp./Kkg. This is conmdered 10 ,b}e the direct effect of

this Project.
‘List of Cropping Area and Yield with and thhout

the Countermeasures for Sed:mentatwn in Wonogiri Reservoxr ,

Index The Present - The Intake of the Dam being
. ~+  Blocked
Land use ) . L
Paddy field (Irrigation) 27,356 ha . 2L,100ha
Sugarcane field " 72,100 ha
14
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Index . The Present ,:The Infalcc of the Dam being
: R . Blocked

Paddy field (Ram-fed) 2,233 ha :
Upland field ‘ ,
Project area - , 29,589 ha '-'5':'"23,20,0 ha
Paddy Area (Irrigation) : L
Rainy Season 26,523 ha 19,000 ha
Dry season-1 26,360 ha - 19,000 ha
Dry season-I1 23,142 ha . -11,600 ha
Annually irrigated area 76,025 ha ."'1'4.9,600 ha
Cropping area :
Paddy (rainy season) . 28,756 ha 819,000 ha
Paddy (dry season-I) 26,360 ha + 19,000 ha
.Paddy (dry season-1I) 23.142ha 11,600 ha
Palawma &Othcrs 1444pa © 2,100 ha”
Anmual croppmg area 79, 702 ha i ¢ s1700 ha
Cropping intensity - ' - o
Paddy (rainy season) Y % 82 %

. | paddy: (dry season-I) - v B9% s 82%.,

A Paddy (dry season—II) N 78% : 50 %

. ) . e W
Palawula & Others 5% 9 %
Annual cropping intensity 269 % | 203%
Yield of irrigated paddy " 55t/ha 5,5 t/ha

‘ ‘Annual rice production- 425950t 1 272,800t .

. Source: WATSAL Feed back stady

" Water Supply 'for-Powef Generation

. power supply systcm) and al

Therefore, there isno s

to assess the effect of thc unplernentatmn of thls Pro_)ect thc croppmg area for each

As an mdcx
there -are varxatmns between

cropping season will be measured For the yield of 1mgated paddy,
cropping seasons and large differences between official yields and’ those based on direct repo1ts

from farmers. Therefore, the yleld of irri gated paddy will not be used as an mdex

Power stanons in the 1slands of Java and Bah are connected by one powar supply systcm (Java-Bali
1 electricity is supphed through the” umted power supply market.
peolﬁc beneficiary area of the Wonogiri hydropower station. However, the
longer the power transmission lines, the bigger the transmission loss so the bcneﬂcmry area is

sidered to be central Java province. Also, dividing the annual ‘power generation

pnmarlly con
by the annual power consumption of an

energy of the Wonogm power station (50,000 MWh)

average houschold (820 kWh), the number of beneficiaries is estlmated at 61 :000 households.

nual power generatxon of 50, 000 MWh aftcr the completion of

Tt will be possible to maintain the an
s ot implemented, the intake of the dam w1ll be fully blocked

this Project. However, if this Project i i
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with power generation becoming impossible. 'The loss will be annually Rp 10xlO9 estimated by

multiplying the electricity sale price of 200 Rp JkWh at September in 2001, by the annual power
generation energy of 50,000 MWh, This is considered to be me dlrect effect of,thls Pro_;ect.

Further the mdlces adopted to assess the effect of this PIO_]eCt are the annual power generanon

energy by the month, the maximum intake of watel and the number of stoppage days of power

generation each month.

10-5) Water Resources Development Projécte in Bengawan Solg R'lver'l?{a"sin
The land and water resources in the Bengawan Solo River basin have been deVeloped from ancient

times,
admmlstrat] on, great efforts were made to develop the basin’s water resources by constructmg small

irrigation dams m:gatlon intake weirs and ngamon fac1lmes Most of the ex1st1ng 1rr1gat10n

systems in the basm were concexved durmg this period.

Around 1880 the river-mouth of the Bengawan Solo River was dlverted away from the Surabaya
Straitina northem direction to the Java Sea, This was to prevent sedxmcnt buxlt up from the huge

volumes of sedlment conveyed and depos1ted by the river at the strait.

The Bengawan Solo River Basin Development Office (Proyek Bengawan Solo) was established in
1969 after the mdependence of Indonesia, focussing on ungatlon developmenf and flood rmtlgahon
in the basin., A variety of water resources deve]opment pro;ects have so far been undertaken by
PIPWSBS, Table 6 summarizes the hlstory of the Bengawan Solo R1ver basin development
showing ma_]or proJects in chronologwal order. The locatxon map of maj or pro_)ects is also presented

-in Flgure 13

OTCA Master Plan

Water resources development in the Bengawan Solo River Basin started in 1969 with remedial

measures in response to serious flood damage that occurred in 1966° and 1968 In 1972, an overall
survey and study of the whole river basin commenced as the first step m the development under the
techmcal assmtance of OTCA and the developrnent master plan was then formulated in 1974,

PIPWSBS has 1mplemented maJor water resources development pI‘O_]CCtS under the technical
cooperation of JICA and with the financial assistance of JBIC (former OECF) as listed below.
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List of Major Water Resources Developmenf Projects in.Solo River Basin

No ' Project Name .- Stage  Period " Agency Cooperated
1. Wonogiri Multipurpose Dam Project : F/S 1974:1975 JICA
: ' D/D 1976 1978 - OECF
C 1977- 1982 OECF
2. Wonf.)giri Trrigation Project FIS . 1975- 1976 . JICA
D/D -1977- ]979 OECF
| c 1980:1987.: - - OECF
3. Upper Solo River Improvement Project FS 19.’7571 976 - -, . JICA
: . D/D 1983-1985° ' OECF
o | ) C  1987.1994 .. . OECF
4.  Madiun River Urgent Flood Control Project , F/S 1980 o ' JICA
. D/D 1983-1985 OECF
c 1987-1995 . OECF
5. Lower Solo River Improvement Project (on- -+ F/S. . 1983 1986 " CIDA
going) . DD 1992-199% OECF
¢’ ' 19967 f: " OECF

- jncluding institutional and legal reforms within the wider context of nat1

In the course of the on-going water resources sector rcform pro gTam,

" sustainable (self-financing

Note F/S Fea51b111ty Study, D/D: Dctmled DCSIg'D,C Construcnon

10-3). Establishment of ‘Autonpmo:ﬁs' Bivér Basin Management Corporation for Bériga%'an

Solo River Basin .

Dunng 1997 and 1998 Indonesia has undergone an economic and soclal cns1s rcsultmg in pohtlcal

cal and demswe reforms in many sectors,, mcludmg the water resources

change that has led to radi
the Govemment has mtroduced a W1de spectrum de-

sector. In order to overcome the crisis,
which put the new Law No. 22 of 1999 on Regxonal Government and Law No.25

regulanon policy,
These laws

of 1999 on Financial Balance between Central and Regional Government into cffect

concern regional administration and fiscal cquahzatlon between the . centra] and regional

government and redefme the role of Government.

the Central Government has initiated new water resources pohcy formulation

Accordingly,
onal reform and basic

changes in public admmlstratlon including a structural adjustment pro gram.

1mprovmg the cunent water

s management is highlighted in'the selected the six highly devcloped strategic river basins

nesia. The policy goal is to establish the orgamzatlonal and f'nancml framework for

resource

within Indo
) and autonomous river basin management corporatxons compatible with

regional autonomy legislation, Along this line, PIPWSBS has becn re-orgamzed to be a self-

financing river basin management corporation. ‘
At the present, PIPWSBS tasks are fo develop and manage of large- -scale structures, PIT-I

Bengawan Solo has been established in April 2002 in accordance with pres1dent1al decrees (No.
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129/2000). PIT-I Bengawan Solo has been adopted by PIT-I Mallaﬁg':"yn'd:z::ry control by the State
Ministry of State Owned Cooperation. PJT-I Bengawan Solo has responsiﬁilities for operation and

maintenance (O&M) for twenty five rivers including the Bengawan, Solo rlvcr in-the Solo river

basin

To gain proper finance for the above O&M with due regard for the ne.ce‘svibty‘for a stable water
supply to the public by the public utilities, the O&M works of the Wonogm mulhpurpose dam is

undertaken by PJT-I Bengawan Solo. : .- {;:, i

The corporatlon is intended to perform ﬁnancxally sustamab]e 1ntcgratcf .Wer basin management
based on water allocation and eqmty rights for both consumptlve and non consumpnve uses, i.e.,
corporate ﬁnancmg is to be achieved from bulk water supply fees and waste water discharge fees, .
The Wono gm reservoir.is the sole and prlmary storage reservoir for the new. corporatlon supplying (

varlous water uses thhm the Ben gawan Solo River basm ' e ’

Special attention will be ngen to the O&M actwmes of water rcsources mfrastructure as well as
A_budget allocatlon Cons:dermg that the Wonogm Multlpurpose Dam lS ‘the sole large sforagc
. reservoir supplymg various water uses, it 1s of utmost 1mp0rtance that sustd nablc O&M of the dam ,

be borne by the corporation. Therefore, allocation of budget to the sedxmcnt removal system will be

ahigh prlonty

3. Facilities and Information for the Study

(1) Assignment of Counterpart Personnel of 'the Implementing Agency for the Study:

The following counte_rpért personnel of the implementing agency wfl]_ be i}i;ﬁu_ired for the Study: (=
- Chief counterpart / Civil, Countermeasures for Reservoir Sedimentation '

- Co-chief counterpart / Watershed Preservation ' -

- Aero- photo Mapping Expert

- GIS Expert S
Su:veyor / Topographlc survey & Reservoir Sedlmentatlon Survey

- Hydro-type dredging System Expert / Mechanical S l
- Geologist _ R S |
- Social Environmentalist , o
-+ Natural Envirohmentalist

- Hydrologist '

- Civil Engineer/ Dam & Related Facility

- Watershed Preservation Facility Expert
- Agriculture /- Soil Expert
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- Soil conservatjon prac

. eventually adopted for Wonogm dam reservo1r,

‘at Colo intake weir of the ‘Wonogiri

-~countermeasures against this problem should be taken,

- . Afforestation Expert _
- Construction Planner & Cost Estimator IR o
- Legislation / Social-structure Expert C

- Socio-economist Co e
Their total amount of man-months reqmrcd is assumed to be 160.

(2) Avaxlable Data, Infox mation, Documents, Maps, etc. Related to the Study

Table 7 shows the ava11able data, mformatwn, documents maps, etc rclated to the Study.

(3) Information on the Securlty Conditions in the Study Area; .'

No security problems are expeotcd to occur in. and around the study area.

4." Global Tssues (',Eni"ironxnehf GEﬁdei"'POVéffy, etc.)‘ i
(1) Environmental components (such 2s pollutlon control water supply, sewage,

envirgnmental manavement fol estry, bxodwersxty) of the Pro Ject it any

) rlr”Y SN A O T .
Watershed management is one of the mam components of thls Study T he obJectwe isto reduce the

soil erosion rate from the watershed and therefore to prolong the life of the Wono gm dam reservoir.

tices to be adopted mclude improved falmmg techmqucs to reduce gully and

nverbank erosion. - - -

@ Antlcxpated enwronmental unpacts (both natural and soc1al) by the Pro Ject, if z any

If the hydro-type drcdgmg system to contmue the dredgmg works in front of the intake facility is
much of the drcdgm g matenal from the reservoir
t would contnbute ‘to the rccovery of the natural

However, water pollutlon of the ‘Solo River down-

will flow down-stream- of ‘the Solo River, I
environmental conditions of the Solo River.

stream of the Wonogiri dam and an i

(3) Women as main beneficiaries or not.
Not,

(4) Project components which require special considerations f01 Women (such as gender

differ ence, women’s specific role, women ’s participation), if any.

None.
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(5) Anticipated impacts on women caused by the Project, if any.
None. | ‘ v

(6) Poverty alleviation components of the Project, if any.

Indlrect benefit of the watershed management of this Study is to: conmbute to the national and

regional socio-economic development in the watershed area of the Wonogm dam reservou

(7). Any constraints against ]ow—incon)e peoplé caused by the ,Pr'oj'égi, :

None.

5, Undertakings of the Government of the Republic of In do'nesi_zr',

~~~~~~

In order to facilitate the smooth and efficient conduct of the Study, the Govemment of the Repubhc

of Indones1a shall take necessary measures:
\ Tt i . . X
E ) ' ’ Ly e ._'.'v“ N

(1) to secure the safety of the Study Team, ) ‘
(2) to perrrnt the members of the Study Team fo enter, leave and so_wum in the Repubhc of

- Indonesia in connectlon w1th their assxgnment therein, and exempt them from foreign-

reglstratlon requlrements and consular fees;:
3 to exempt the Study Team from taxes, duties and any other charges on. equlpment machinery
and other materials brought into and out of the Republic of Indonesia for the conduct of the
Study, o o T "
_(4) to exempt the Study Team from income tax and charges of any kmd Jmposed on or in
connec’u on thh the 1mplementat10n of the Study, .

(5) to provide necessary facilities to the Study Team for remxttance as well as utilization of the
funds introduced in the Republic of Indonesia from Japan 'in ,‘connectlon with the
1mp1ementatlon of the Study, : '

" (6) to secure permission for entry into private properties or restncted areas for the conduct of the
Study, co

(7) to secure permission for the Study Teani to take all data, docurients and necessary materials
related to the Study out of the Republic of Indonesia to Japan, and, °-

(8) to provide medical services as needed. Its expenses will be oharg:e_able_ to members of the

" Study Team. R '

6. The Government of the Republic of Indonesia shall: bear claims, if any arise
against member(s) of the Japanese Study Team resulting from, occurring in the course
of or otherwise connected with the discharge of their duties in the implementation of
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the Study, except when such claims arise from gross neghgence or wxllful misconduct

on the part of the member(s) of the Study Team.

7. The Solo River Basin Development Office (PIPWSBS), Dlrectorate General of

Ministry of Settlement and Reglonal Inﬁ astructme shall act as

Water Resources,
lso as the cooxdmatmg body in

counterpart agency to, the Japanese Study Team and 2

relation with other governmental and non-gover nmental orgamzatmns concer ned for

the smooth implementation of the Study.

o i

8. The PIPWSBS will, as the executmg agency of the ponect take 1espons1b1htles
products of the Study such as in the case of a Detail Design

that may arise from the
Study being requested.

The Govemment of the Republic of Indonesia assures that the rnatters refcrred to in this form will

be ensured for the smooth conduct of the Development Study by the .T apanese Study Team.

Signed:

Title:

On behalf of the Government of tﬁgi'képublic of Indonesia

Date:  August 2002
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