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CHAPTER 1 OVERALL DEVELOPMENT PLAN

11 Basic Condi_tions_for Evaluation

1.L.1 Projects to be Evaluated

 Five overall development prbjccts are pro_poé.cd in this study and economic evaluation
is carried out. The development projects to be evaluated are as follows: '

(1)~ Kampar Kanan Water Supply Project

(2) ~ Kampar Kanan River Improvement Project

(3) Kampar and Kampar Kiri River Development Project
(4) Indragiri River Development Project

(5) ' Upper Indragiri River Improvement Project

112 Flood Control Plan

The Flood Control Plan is formulated to protect flood-prone areas from a 50- year
return period flood and its economic viability is assessed, based on annual average -
benefit and economic project cost. The basic conditions for the economic evaluation

of the Flood Control Plan are as follows:

(1_). Annual average beneflt or potentlal ﬂood damage is calculatcd by the
unit-based on Landsat analysis data;

(2 Target year is fixed at the year 2019, and pro_]cct life is aSSumcd at 50 years,
~ considering the durable life of facﬂltlcs to- be mstallcd and othcr sumldr
projects in Indoncsxa

(3) Project benefit is estimated on the projected deveIOpmcnt stagc in 2019; and

' (4) Cumency conversion tates are assumed at USSI. 00 = Rp. 2,175 and
1.00 Yen = Rp. 21.90 as of July 1994. '

1 1.3'- Water Resources Developmént Plan

The Water Resource Dcvelopment Plan aims to match the demand in 2019 for public,
irrigation and hydropower. uses. Public water supply corresponds to- water demand

consisting of (1) domestic, (2) industry, (3) tourism and (4) urban arca flushing water.

The benefit of both public and .irrigation water and hydr()powcr generation were
estimated. The remaining four catagones were not included in the estimation of

_ beneflt becausc thcse catcgorlcs arc not cxpectcd to bnng any monetary benefit,

Basxc condltlons for economic CleUthD of the Watcr Resource Dcvclopmcnt Pldn
-are the same as those of the Flood Control Plan cxcept item (1) dbOVE
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1.1.4 Hydropower Development Plan

The economic evaluation on the Hydropower Development Plan is conducted for
Kampar Kiri No. 1 Dam, Kampar Kiri No.2 Dam and Kuantan Dam which are
proposed as multipurpose dams and have the function of hydropower generation.

Basic conditions for economic ciraluation of the Hydropower Development Plan are
the same as the Water. Resources Development Plan, as mentioned above.
1.2 Economic Benefit
'1.2.1 Flood Control Plan
Flood control benefit is defined as the reduction of inundation d'amagc attributed to

the proposed works. The reduction is obtained as the difference between the esnma’sed
inundation damage under the w1th- and the without-the-project situations.

Methodology and Calculation Conditions
(1) ‘Mesh Data

~ From the economic viewpoint, inundation areas and assets were examined in
project areas, which were divided into meshes. Present land use on each mesh
of the project was based on LANDSAT- analysis data. For future land use,
increase of settlement area by the growth of population and increase of paddy

field and plantation are taken into consideration according to the dcvclopment _

_plan of REPELITA VI and PIP I
(2) Direct Damage

Damageable value is the maximum amount of asset value that will suffer from

the inundation. Generally, direct damage in the area can be calculated as .~

follow5'

B Direct Damagc in lhe Arca (Rp.) ] = [ Area Size (ha) |
x| Damagcablc Value (Rp /ha) x| deagc Ratc i

Damdgeable value for each asset cldsslflcatlon is as prescnted bclow

(a) Agnculturdl and Aquaculturdl Products

In this study, paddy, vcgctabies, fru1ts upland cr0ps and plantatlon are
taken into-account for agricultural products, and fish is considered as and -
aquacultural product. The value of each product was estimated -for the -

average net vatue of products, which was derived by the deduction of
productlon cost from farmer’s gate price (refer to Tablc XVI 1 1)

(b) Rcmdennal Endustrml and Busmess House and Bulldmgs

‘These assets are divided into building and their household effects or -

indoor movables. The valuc of cach building category is estimated on



XVI Economic Evaluation

the basis of average value per ha, referring to the data from the interview
survey carried out by the study tcam. The quality and distribution of
residences have been taken into consideration on the basis of the survey.
This value of each building category is employed as the basic value of
buildings in the project area (refer to Table XVI.1.2).

The value of indodr movables or houschold effects arc assumed in
proportion to the house/building value. Proportion apphcd for this
estimation are as foliows:

. Residence ' 0.600
Industrial Building 2,000
Business Building : 2.364
Public Building 0.769

(c) Public Facilities

Damage to public facilities is estimated in proportlon to the damage to
~ general assets (houses/buﬂdmgs and their indoor movables) calculated
above excluding the damage to agrlcultural crops, aquacultural crops and
‘damages caused by business su3pcns1on PIOpOI‘thIlS appl;cd for this
estimation are as follows :

Roads and Bridges = 28.2%
Farmland ' 5.6%
‘Railways. . - o s 132%
Telecommunications : - 31% .
Electric Power Facilities 2.4%

These rates are employed in accordance with the field survey and other
reports on flood control projects similar to this study, as well as the
"Main Principles on Invcstlgatlon of ‘River Economy, Mlmstry of
Constructlon Japan".

3) Indlrcct Damagc

Damage causcd by business suspcnsmn due to floods is cstlmatcd usmg thc
rate (6%) to- the: damagc to general assets (houses/building and their indoor -
movables), The rate is applied in accordance with the field survey and other
~_reports. on flood control projects similar to this Study, as well as the "Main
Principles on. Invcstlgatlon of. chr Fconomy, Mm:lstry of Construction,
_ Japan", - : . : -

@ deagc Rdte by Inundatlon Dcpth

] | The damdge ratcs for edch item vulnerablc to flood ddmdgc are dctcrrmned in
~_accordance with the inundation depth, the field survey and other reports on
_ flood control pro_]ccts snmlar to thiS study, as wcll as the "Mam Pr1nc1plcs ‘on

XVI-3
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Investigation of River Economy, Mmlstry of Constructlon, Japan" (refer to
Table XVL.1.3). Inundation duration is taken into consideration for
agricultural crops. Inundation depth is calculated by mesh unit for floods of
2-, 5-, 10-, . 25-, and S50-year return periods (refer  to SECT OR 1,
METEOROLOGY AND HYDROLOGY).

(5) Calculatcd Flood Darnagc

Direct flood damage as well as the mdlrcct one is calculated for each mesh in
the five cases of flooding condition mentioned above.

Estimation of Annual Average Bencfit

Flood control bcncflt is dcfmed as the cxpectcd amount of average armual reduction
of damages by the proposed works, and it can be calculated in the following
procedure:

e Assume several levels of flood discharge: 2-, 5-, 10-, 25+, and 50-year return
periods in this study; '

~ ' Obtain the average annual probablhty of the dlschargcs between one discharge’
level and the next (this can be derived from calculation of the excess _
probability for each discharge level and then, attaining the difference between
these probablhtlcs) : ' -

»  Obtain the average dIlHUdl amount of damage due to ﬂoods dt thls dxscharge
level, multiplying the average annual probability by the amount of estlmated
damage at this discharge level; and

. Obtaln a cumulative total of these amounts from thc minimum discharge to
the maximum discharge.

- Estimated under the development conditions, the annual ‘average benefits were
calculated, as shown in Table XVI.1.4 and summarized in the following table.

Fiood Control Project - o Average Annual
o - Benefit -
- (Rp. 109
(1) Kampar Kanan River improvement Project U
- Bangkinang Area River Improvement Works . 38,342
- Lower Kampar Kanan River Improvement Works .} - 51,846
(2) Kampar and Kampar Kiri River Improvement Project S
- Kampar Kiri River ]mprovement Works S 7,250
- Kampar Kiri No. 1 Dam : T 3,259
- Kampar Kiri No.2Bam .~ =~ -~ o 480
- Kampar River-Improvement Works -~~~ 35,298

(3) Indragiri River Development Project/
Kuantan-Indragiri River Improvement PrOJect IR SR R
- Lubukjambi-Peranap Area River Imiprovement Works 69,763

- Peranap-Japura Area River Improvement Works . . 58,833
-. Rengat Area Fiood Protection Works . ool 36,536

COXVI-4
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(4) Upper Indragiri River Improvement Project
- Payakumbuh Area River Improvement Works 43,556
. Solok Area River Improvement Works - 34,453
- Sijunjung Area River Improvement Works 12,420

122 WaterResources Development Plan
Public Water

Since public water supply plan does not contain construction of watcr transmission
line, treatment plants and distribution system, the benefit is considered as water
supply at water sources. According to similar water supply projects in Indonesia in
recent years, economic price of raw watcr ranges from Rp. 25/m” to Rp. 45/m”°. In

this study the economic price of raw water is assumed to be Rp. 46.3/m" by taking
account of growth rate of GRDP of Riau Province in recent years. '

Kuok Intake Weir will supply public water for domestic water, urban area flushing,
industry and tourism water, as well as irrigation water, for the Pekanbaru City. '
Lubukjambi Intake Weir will be constructed only to supply irrigation water and is not
estimated for benefit with regard to domestic water. ' : -

It is assumed that the economic price of raw water is different from the quality of |

water and willingness to pay by.customers. Especially, the quality of water for urban
area flushing is assumed to be lower than other kinds of water, and then willingness

~to pay by its customers is cheaper than other kinds of water. Therefore, the price of
. raw water for urban area flushing is considered to be 60% of Rp. 46.3/m’,

~ Kuok Intake Weir will start to supply public water at 4.78 m’/s in 2004 and gradua.lly'

increase the supply amount as the demand increases until 10.90 m’/s in 2019. It wilk
generate the average annual benefit of Rp. 5,075x 10° at 4.78m3/s and

Rp. 12,230x10° at 10.90 m®/s as shown in the table below.

" Unit B 004 ' 2019

Purpose Benefit - ‘Water ~ Annual Water Annual
(Rp./mB) _ Demand Benefit Demand - Benefit
S mbe) ] Rp. 109 (m’fs) Rp. 10%)

Domestic . V463 | . 106 | 15477 - 3.80 5,548.4
Industry .- 463 045 | 6571 | 078 1,138.9
Tourism 46.3 0.0 - 14.6 0.01 14.6
Urban'Area | = 278 C 326 | 28560 631 5,528.0
Flushing - IR 1 N . S
Total 1 478 . 1.5054 | 1080 | 122299

Irrigation 'Wat_e_r' .

' _Th'_c ‘benefit by.irriga_tion water is generated on (i) ex.isting;' (2):c_)c_isti.ng, rainfed;
*(3) existing, undeveloped; and (4) incremental paddy fields. Unit economic value of
~ benefit is estimated at Rp. 1,020,300/ha: Th_is_ value is the net v'alqc of rice derived

O XVI-5
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from deducing market price of production cost from farmer’s gate price. In this study,
it is assumed that unit economic value of benefit is different from the additional
harvesting ratio by kind of paddy field. Then the unit economic values of benefit are
estimated as follows: - ' :

Kinds of Paddy Field Additional Harvesting Ratio Unit Economic Value of
(%) _ Benefit (Rp. 1,000/ha)
'Existing ' 30 . _ 306.1
Existing (Rainfed) - 60 ' 6122
Existing (Undeveloped) 100 ' 1,020.3
Incremental : 100 - . 1,020.3

The area of paddy ﬁaid and average annual benefit’ by kind of field and by startmg
year for the Rantauberangin Imgatlon Area are estlmdted as follows

Kind of Paddy Unit Benefit Initial Phase Final Phase

Field - (Rp: 1,000/ha) | . (Start from2005) | (Start from 2010)
S ) ' Area Average | Area _ Average
Annual L  Annual
Benefit o : Benefit -
. (hay | (®Rp.10% | (ha) (Rp. 10%)
Existing 306.1 (30%) 3,659 © 13,1200 ' 0 0
Existing T 6122(60%) | 928 T 568.1 "o 0
(Rainfed) : . o e : S
Existing 1,020.3 (100%) 4,922 © 50219 | Q PR |
(Undeveloped) - R - - S 3
Incremental - 1,020.3 (100%) 4,706 . 4,801.5 6,088 ' 6,211.6 ’
Total - : ' o 14,215 ~.11,511.5 6,088 6,211.6

Total benefit generated in the year '2010. is estimated at Rp. 17, 723x10° which is
accumulated for the benefit newly generated in thc year 2005 and 2010 in the table
shown above. : :

The area of paddy field and average annual benefit by kind of field and by stamng '_
- year for Lubukjambi Irrlgatlon Arca are est:matcd as follows '

Kind of Paddy | = Unit Benefit = Initial Phase - Final Phasé
Field (Rp. 1,000/ha) | - (Start from 2005) {Start from 2015)
: Area Average . Area’ |~ Average- .
" -Annual - L Annual -
. " Benefit’ - 1 Benefit
- : {ha) . (Rp. 109 (ha) (Rp. 10%) -
Existing” C306.1(30%) | 16700 f 5112 | 1515 4637
Existing - 612.2 (60%) 376 - | 2302 |- 65 | 398
{Rainfed) o . RS D
Existing 1,020.3 (100%) | 2,096 02,1385 . 650 | . 663.2"
(Undeveloped) s : : B
Incremental -~ -|" 1,020.3 (100%) |- 5,234 5,340.3. | - 18,543 . 18,9194 | : a
Total L 9,376 82202 ] 20,773 | .20,086.1



XVI Economic Evaluation

Total bencfit generated in the year 2015 is cstimated at Rp. 28,3()6><106 which is
accumulated for the benefit newly generated in the year 2005 and 2015 in the table
shown above.

1.2.3 Hydropower Development Plan

It is considered to be difficult to directly estimate economic benefit of a hydropower
development plan. Therefore, economic benefit is estimated by means of the
“alternative facilities” cost method" which is a method to-evaluate the cost of
alternative facilities as the bencfit of the project, because the cost of alternative
facilitics will be saved when the project is implemented. In this method, the
alternative facilities are the .second best with the same characteristics as the
hydropower generation project with regard to power supply. '

Practically, the sum of kWh value (encrgy value) and kW value (power value) as the
economic benefit of the hydropower generation plant is equivalent to the sum of kWh
cost-and kW cost of an alternative power gencration plant. In this project, a
hypothetical thermal power plant is assumed to be the alternative power generation
- plant. kWh cost and kW cost are’ estimated as shown in the table below. The unit
kWh and kW values are assumed as follows: B '

kWh value US$0.0178/kWh
kW value . US$318.14/kW (> 50,000 kW)
- : 1J5$391.66/kW (< 350,000 kW)

* - Energy in GWh, power in MW and unit values arc summarized as follows:

Project Stanting Year | -~ GWh - MW Unit Value {Rp.)
S : : o -~ kWh - kW
Kampar Kiri - 2010 398.5 121.2 38715 691,955

No. 1 Dam S , = ‘ '
Kampar Kiri | =~ 2016 1283 . . 382 38,715 - | 851,861
No. 2 Dam o . L
Kuantan [am - 2005 . 5834 : 94.4 38.715 - 691,955

2015 ' 657.0 103.6 - 38715 | - 691,955

" Then kWh cost and kW cost were estimatcd,_és follows:

. Project: - ‘Starting. | kWh Value | kW Value Annual
o Year | (Rp.10% | ‘(Rp. 10% Benefit
Kampar Kiri-No. 1 Dam 2010 | 15428 | 83865 | 99,293
Kampar Kiri No. 2 Dam " 2016 4967 32,541 37,508
Kuantan Dam [ 2005 | 22,586 1 65321 87,907
S 2015 | .25436. | 71,687 | = 97,123

XVI-T7 - .
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1.3

Economic Cost

1.3.1 Basic Conditions

Economic costs of the projects are nominal figures that duly reflect the economic
value of goods and services involved. These costs are used only for the economic
evaluation of the project. -

Thc cconomic costs are converted from ﬁnancxal costs of the pro;ccts under the
followmg conditions and assumptions: :

(1)

@

3)

4)

()

132

Transfer items such as value added tax (10% of market price of constructlon
cost) and contractor’s profit (10% of market price of construction matenals
procured locally) are cxempted.

Standard conversion factor (SCF) for loc:al commodities and services is
assumed to be 96.8% of the local prices, based on export and 1mport-
statistics in recent years. '

Economic wage of unskilled laborers employed for construction works of
the project is assumed to be 75% of the actual market wage, takmg account
~of thc employment opportumty of laborers in Indonesia.

Economlc cost of land compensation is assumed to be 90% of the actual
payment, taking account of the opportunity cost of land, .

Price contingency is excluded from the financial cost, while physical-
contingency is included in the economic cost. ' :

Ecbr_nomic Cost of Ptopbsed Projécts :

Based on the basic conditions mentioned above, economic co'sts of the 0verall
Development Projects are estimated as follows (refer to Tables XV 1 25 to XV 1 29)

Project. _ Economic Cosl
. : ' K (Rp. 10 )
(1) Kampar Kanan Water Supply Project I 234,606 .
(2) Kampar Kanan River Improvement Project . . - . . .. 719,397
(3) Kampar and Kampar Kiri River lmprovemem Project 1,501,603
(4) _Indragiri River Development Project . . R 2,073,459
(5) UpperIndragiri River Improvement Project. - : . 553,387
1.4

141

Economlc Evaluatmn on ()verall Development Plan

Cash Flow of Armual Cost and Benei' t

Thc Overall Development Plan is evaluated from thc economic v1ewp0mt by the
calculatlon of mdlcators forthe economic valldlty in terms of Economlc Intcrndl Ratc
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of Return (EIRR), Benefit-Cost Ratio (B/C) and Net Present Value (NPV), with
comparison between cash flow of annual economic project cost and benefit that may
accrue in the project life (refer to Tables XVL.1.5 to XVI.1.9).

The opportunity cost of capital is a criterion for judgment of economic feasibility of
projects. Obscrving recent applications of opportunity cost of capital to similar
projects in Indonesia, 10% has been applied. Furthermore, intemational financial
institutions like the World Bank (IBRD), the Asian Development Bank (ADB), the
Overscas Development Ministry of Britain (ODM) and the United States Agency of
International Development (USAID) recommend application of 8%.to 12% as the
opportunity cost of capital to projects. -

Hence, the opportunity cost of capital is assumed to be 10% which is applied to judge
economic feasibility and used as a discount rate for cash flow of annual €conomic
cost and benefit i this study.,

To calculate the indicators of EIRR, B/C and NPV of the projects, the annual cost-
benefit flow is estimated based on the disbursement schedule. -

" The benefit by imrigation. is generated by imrigation system construction, intake weir
construction and dam construction. Basically, the benefit by imigation is produced
after the completion of intake weir construction or dam construction. The benefit by
irrigation accrues from the second year after the commencement of the irrigation
system ~construction, or after completion of intake weir construction or dam
construction, and generate full benefit after completion of the system. '

The benefit is estimated according to the ratio of total implemented construction cost
to total construction cost of each stage. With regard to the benefit accrued before the
completion year of the final stage, total construction cost includes not only that of the
final stage but also that of the initial stage. '

. The estimated operation, maintenance and replacement (OMR) cost is nceded
annually after the commencement of system operation. '

142 Economic Viability of Projects

The economic viability of the five overall development projects has been assessed by
means of EIRR, B/C and NPV as mentioned above, which were calculated based on.
the annual cost-benefit flow. A discount rate of 10% was applied. The economic '

viabilities of the five overall development plans were figured out as follows: | '

Project. ' - EIRR B/C- NPV
. _ T BN (Rp. 109

(1) Kampar Kanan Water Supply Project : 9,82 0.98 -2,300
(2) Kampar Kanan River Improvement Project . . [~ * 10.30 o103 - 7,592
(3) Kampar and Kampar Kiri River .~ -~ . | 1246 123 | 71,146
Development Project - . _ s : : - '

(4) Indragiri River Development Project- - 1319 133 222,775

| (5) -Upper Indragisi River [mprovement Project 1055 ) 107 15,851
[ (6) All Overall Development Projects 1190 |t 120 . 335,451
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Ju'dging. from the results of calculation for indicators, the Indragiri River
Development Project has the highest economic viability. Its indicators show 13.19%
of EIRR, 1.33 of B/C and Rp.222,775x10° of NPV (refer to Tables XVL1.5 to
XVL19). ' . ' - :

~ As for the economic evaluation of all five projects integrated, the results show

11.90% of EIRR, 120 of B/C and Rp.315451x10° of NPV (refer fo
Table XVL1.10). o |
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CHAPTER 2 FEASIBILITY STUDY

241 Kémpar Kanan Water Subply Project
211 Basic Conditions fm' Economic Evaluation

The baSlC conditions for economic evaluation of the Kampar Kanan Water Supply
Project are the same as those of the Water Rcsourccs Development Plan of thc
Overall Development Plan.

- 212 _-Econumii;_Béncﬁt

Public Water _

Basic conditions are the same as the Ovcrall Development Plan. Kuok Intake Weir
will start to supply water of 478 m *s in 2004 and gradually increase the supply
amount as the demand mcrcascs until 10.90 m/s in 2019. It will generatc the average
annual benefit of Rp. 5, 075x10° at 4.78 m /s and Rp 12,230x10° at 10.90 m’/s.

. Imga’non Water

"The area of pdddy ﬁeld and average annual benefit for Knok Intakc Weir calculated

based on the same unit economic values as the Overall Development Plan at the
starting year 2004 are as foll_ows .

‘Kind of Paddy Field - © Initiel Phase
' ' (Start from 2004) .

ha Annual Average

- _ 3 Benefit (Rp. ]O6
Existing - - : 3,659 o 1,120.0
Existing (Rainfed) 928 © 5681
Existing (Undeveloped) 4,922 -5021.9
Incremental o 4,706 4,801.5
Total : 14,215 - 11,5115

2 1.3 Economlc Cost _

Basm condltlons ‘are the same as the Ovcrall Dcvclopment Plan The economic
'pmject cost 1s thus estimated at Rp 162, 695x1{) (rcfcr to Table XV.2.10). .

2.1.4 _3Eéonoiﬁi“c Evaluatibh' |

(1) . Annual Cost Beneflt Fiow
The prlonty pchct is evaluated from the economic v1cwp01nt by the

calculation of indicators for the cconomic validity in terms of Economic
Intemal Rate of Rcturn OEIRR) Benefit- Cost Ratio (B/C) dnd Net Prcsent
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Value (NPV), with comparison between cash flow of annual economic project
cost and benefit that may accrue in the project life (refer to Table XVL2.1).

The opportunity cost of capltal is assumed to be 10% which is apphcd to a
discount rate for cash flow of annual economic cost and benefit.

‘The benefit is assumed to accrue at the same level until the end of pfojcct life. -

The estimated operation, maintenance and replacement (OMR) cost is needed

- annually after project completion to keep duly the designed function.
(2) Evaluation of Kampar Kanan Water Supply Project

The EIRR as well as B/C and NPV for the project is calculated on the annual
cost-benefit flow. The discount rate of 10% is applied for the calculdtion of
B/C and NPV. The cconomic v1ab111ty is as follows:

EIRR 10.14%
Asc - |1,
I'Npv Rp. 1,524x10°

3) Scnsitiv_ity Analysis

Sensitivity analysis is carried out for the project on several cases of changes in
the bcncfit or cost, as summcmzed below

CASE. | ERR B/C T NPV

, (%) . (Rp. 109
-Benefit, 5% down ' o991 - 0.99 -'920
Benefit, 10% down 945 - 094 - - 5,561
~Cost, 5% up . - 9.93 0.99 - 734
Cost, 10% up ' 9.54 095 |  -5189 -

2.1.5 Project Justification

The EIRR of the projeét shows 10.14%, and in any case of sensitivity analysis on case
changes in the benefit or cost, it is more than 9.4% as presented above. The Kampar
Kdﬂdn Watcr Supply Project is lhcrcforc cvaluated to bc economlcally v1abic

Furthermore, consideration is glvcn_to the exclusion of intangible benefits gcn‘cra'tcd o

. by the project such as preservation or improvement of environment that may be lost
without the project in this- calculatlon If these intangible benefits are quanuflcd the.
EIRR can be a hlghcr flgurc and viability of the pchct W1ll mu,rcasc S

| XVI-12
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2.2  Bangkinang Area River Improvement Works

22.1 _Basic Conditions for Economic Evaluaﬁon

The flood control project of the Bangkinang Area River Improvement Works was
recommended as a priority project selected on the basis of the same criteria as
Kampar Kanan Water Supply Project in the Overall Development Plan. The
economic evaluation for the project is conducted for Bangkmang Area in Kampar
Kanan River on thc dcmgn scale of 5-year return period.

The basic conditions for the cconomic evaluation of Bangkinang Area River

Improvement Works are the same as those of the Flood Control Plan of the Overall
Development Plan. '

2.2.2 Economic Benefit

Methodoloﬁv and .Calc'ulation Conditions

The economic benefit of the Bangkinang Area River Improvémeﬁt Works is
calculated with the same methodology and condmons as the Flood Control Plan in the
Ovcrali Development F Plan

Estlmatlon of Annual Average Beneﬁt

Flood control benefit is calculated in the same proccdurc as the Flood Control Plan in
the Overall Development Plan. Estimated under the development conditions, the
annual average benefit of river 1mprovemcnt of Bangkmang area is Rp. 28,111x 10°

(rcfcr to Table XVI 2 2)

2.2._3 Ecohom_ic Cost

The same conditions and assumptions as the Kampar Kanan Water Supply Projcut are

_dpphcd to the Bangklnang Area River Improvement Prolect The ecconomic cost for

nver 1mpr0vcmcnt of Bangkmang area is Rp. 204,867 10° (rcfcr to Table XV.2. 11)

2.2.4 Economic E.valua.t_io.n '

(1) Annual Cost-Benefit Flow

To calculate the indicators of EIRR, B/C and NPV of the projects, the annual
cost-benefit ﬂow is cstlmatcd based on thc dlsbur‘aemcnt schedulc (refer to
Table XVI 2 3) - -

' Thc benefit is assumed to accrue durmg the construction pcriod because some.
~of the completcd works may bring project effect to a certain degree, and to
increase: gradually until the target year 2004 and keep the samie level until the
end of pmjcct l1fe The estxrnated 0pcrdt10n, mdmtcnance dnd rep]accmcnt
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(OMR) cost is needed annuaily after pro_]cct completion to kccp duly the
dcmgncd function.
(2) Evaiuat:on of Bangkmang Area River Irnprovcmcnt Works

The EIRR as well as B/C and NPV for the project lscalculated on the annual

" cost-benefit flow. The discount rate of 10% is applied for thc calculation of -

B/C and NPV The economic viability is as follows:

EIRR 10.19%
B/C 1.02
NPV Rp. 2,216x10°

(3) Sensitivity Analysis

- Sensitivity analysis is carried out from for thc project on several cases of

changes in the bencefit or cost as summarized below.

CASE . EIRR . B/C NPV .
(%) | | (Rp. 109
Benefit, 5% down 973 0.97 - 3,120
Benefit, 10% down 9.25 092 .- 8,456
Cost, 5% up 975 - 0.99 - 3,009
Cost, 10% up 934 ' 093 . . -8,234

2.2.5 Project Justification

The EIRR of the Bangkinang Arca River Improvément Works shows 10.19%, and in
- any case of sensilivity analysis on case changes in the benefit or cost, it is more than

9.2% as prcscntcd abovc The Works are thercforc evaluated to be cconomlcally
v1ablc :

_Furthermorc, consideration is given to the exclusion of intangible benefits generated

by the project such as saving of invaluable human lives that may possibly be lost by
flooding, protection from possible injuries, and prevention of disease occurrence. If
these intangible benefits are quantified, the EIRR can be a h]gher figure and v:ab:hty
of the project will increase.

23 Kuantan River Multipurpose Development Project.

2.3.1 Basic Cunditiuns for Economic Evaluation

The economic evaluatmn for the Kudntdn chr Multlpurposc Developmcnt Pl‘OJBCt is

conducted for the Kuantan Dam Construction Works, the Lubukjambi Intake Weir. -

Construction Works and the Lubu]qambl Irrigation System Construction. Works,
~which were recommended as priority project based on-the same criteria as the
Kampar Kanan Water Supply Project in the Overall DeveI()pment Plan. Kuantan
Dam Constructlon Works has functlons of 1rr1gat10n water supply, flood centml w1th

o f_XV_I.é 14 -
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the scale of S-year return period for the Kuantan Dam - Peranap Area, and
hydropower generation.

§  The basic conditions for the economic evaluation of Kuantan River Multipurpose
Development Plan are basically the same as those of Kampar Kanan Water Supply
Project. '

2.3.2 Economic Benefit
1) Lubukjarhbi Irrigation System Construction Works
The benefit by irri.gation water is calculated with the same unit economic

values as the Overall Development Plan. The average annual benefit is
~estimated as follows:

Kinds of Paddy Field 1 Initial Phase
: : {Start from 2005)
ha- Average Annual

. Benefit (Rp. 10°)
Existing 1,670 5112
Existing (Rainfed) 376 - 230.2
Existing (Undeveloped) - 2,096 ©2,1385
Incremental . . 5,234 ~5,340.3
Total ' ' 9,376 ' 8,220.2

() Flood Control .

'Mcthodology, calculation conditions and estimation of average annual benefit

of flood control of Lubuk_]ambx Peranap Area of the Indragiri River are the
same as those of the Bangkinang Area River Improvement Works. ’I'he
avcragc annual benefit of flood control was calculated at Rp 51,337x10°
(refer to T ablc XVI 2.2). -

(3) Hydropower. Dcvc]opment Plan

It is con51dered to be difficult to cst1matc dlrcutly the economic benefit of the
hydropower devclopment ‘plan. Therefore, economic benefit is estimated by
means of the "alternative facilities’ cost method" which is a method to
evaluate the cost of alternative facilities as the benefit of the project, because
the cost of alternative facilities will be saved when the project is implemented.
In this ‘method, the alternative facilities are the second best with the same
' charactcrlstlcs as the: hydropowcr dcchOpmcnt pl’O_]CCt wnh regard to power

supply.

Practlcally, kWh valuc (capamty valuc or cncrgy valuc) and kW value (power
value). as the -economic. benefit of the hydropower gencration plant is

. equivalent to kWh cost and kW, cost of alternative power generation plant. In
~this project, a -hypothetical 'thermal. power .plant is -assumed to be the

o XV]_15 .
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alternative power gcncratlon plant. The annual bcneflt by hydropowcr has
been estimated, as shown in the table below.

Particulars Value _~ Unit Benefit Annual Benefit

L o (Rp. 10%)
Output (90% Dependable) 94.4 MW | US$318.14/kW 65,321
Annual Generated Energy | 583.4Gwh | US$0.0178/kWh 22,586
Total - 87,907

- Note: Conversion rate is US$1.00 = Rp 2,175,

233 Economic Cost

- The same conditions and assumptions as the Kampar Kanan Water Supply Projcct are
applied to the Kuantan River Multipurpose Devclopment Project. The economic cost
of the progect is cstlmated at Rp 613, 636x10° (referto 'I‘ablc XVv.2, 12) '

2.3.4 Economic Evaluation
(1) AHDUdl Cost-Benefit Flow

To calculate the mdlcators of EIRR, B/C and NPV of thc Kuantan River
Multipurpose Development Project, the annual cost-benefit ﬂow is estimated
based on the disbursement schcdule

The benefit of the river 1mpr0vemcnt plan is assumed to accrue during the
construction period because some of the completed works may bring project
effect to a certain degree, and to increase gradually until the target year, and =
-~ the benefits of all plans will keep the same level until the end of project life.
The estimated operation, maintcnance and replacement (OMR) cost is needed

annually after project completion to keep duly the designed functlon (refer to
Table XVI.2.4).

- (2) Evaluation of the Project

- The EIRR as well as B/C and NPV for the project is calculated on the annual
cost-benefit flow, The opportunity cost of capital is considered to be 10% in
the project. Then, the discount rate of 10% is applied for the calcu}atlon of
B/C and NPV. The economic v:abxlny is as follows: -

EIRR ' ' 15.27.%_

BC. . _|174
NPV | Rp. 256,670x10°

_ (3) Scn31t1v1ty Ana1y31s

Sensitivity analysis is camed out for thc prolect on scveral cases of changcs in .
the beneflt or cost as summarlzed below S

COXVI-16
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CASE - EIRR . B/C NPV
- (%) (Rp. 10%)
Benefit, 5% down 14,79 1.66 228,947
Benefit,10% down 14.23 1.58 198,742
Cost, 5% up ' 14.82 : 1.67 241,904
Cost, 10% up ' - 14.33 1.59 . 224657

235 Basic Conditions for Financial Evaluation

“The financial evaluation on the Hydr()powcr Development Plan is conducted for

Kuantan Dam. Basic conditions for financial cvaluatmn are basically thc same as
those of Kampar Kanan Water Supply Project.

236 Financial Benef' t (Revenue)

Financial bcncﬁt is consxdercd to be Tevenuc frorn consumers of electric power.

- Annual revenue.is calculated on the basis of the following assumptions.

(1) Unit Price of Rcvcnue-

In thlS study, it is assumed that average power rate is a unit prlcc of revenue at
Rp. 170/kWh which is estimated on the basis of historical total energy sold,
total revenue and average power rate fmm 1984 to 1993 for the Pekanbaru
Branch Office. of PLN Regmn 11l

(2) Annual Revenuc

By using the produccd cncrgy of 583.4 GWh/year calculated in ) SECTOR IX,
HYDROPOWER GENERATION PLAN, the annual revenue of the pro_]cct is
estimated at Rp. 99, 178x10°;

3) Incrcasc of Avcrage Power Rate

- Usually, power rate increases by revision becausc of mflatlon but thc increase
of power ratc is not takcn into account in the financial evaluation. -

2.3 7 Fmanclal Cost

' Fmanc;al cost of the pm}cct is estlmatcd as real cxpenscs of the project owner. In
- other works, financial cost i$ evaluated by market prlcc mcludmg contractor s profit,

pnce contmgen(:les and leuc addcd tax.

_Dctaﬂcd condltlons for ﬁnancml cost estnmdtc are’ mcntloned in SECTOR XV _
' PROIECT COST ESTIMATE “The. estimated fi nancial cost 1s Rp 406 872x10°
P exciudmg price coutmgency (rcfer to Tablc XV 2.14),
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23.8 Financial Evaluation
(1) Annual Cost-Benefit Flow
To calculate the indicators of Financial Internal Rate of Return (FIRR), B/C
and NPV of the project, the annual cost-benefit ﬂow is CStlmdtcd based on the

disbursement schedule.

The financial benefit (revenue) for the Hydropower Generation: Plan is

assumed to generate after the completion year 2004 keep the same level until

the end of pro;cct life. The estimated operation, maintenance and replacement
(OMR) cost is needed annually after pm_]cct completion to keep duly the
designed function (refer to Table XVI 2. 5)

(2) Evaluation of thc Project

The FIRR as well as B/C and NPV for the pro;}ect is calculated on the annual
cost-benefit flow. The weighted average interest rate for long term loan is
considered to be 8.3% per annum by referring to interest rates of international
financial institutions like the Overseas Economic Cooperation Fund (OECF)

of Japan at 2.6% per annum and interest rates of domestic banks at 14% per.

annum. Then, the discount rate of 8.3% is applied for the calculation of B/C
" and NPV, The financial viability is as follows: :

FIRR 15.54%

B/C 222 _
NPV Rp. 314,097x10°

(3)  Sensitivity Analysis

Sensitivity analysis is carried out for the project on several cases of changes in
the benefit or cost as summarized below. '

CASE EIRR . B/C . NPV
_ : (%) : - (Rp. 105
Benefit, 5% down 14.32 ' 1.98 268,425
Benefit,10% down 13.76 1.87 | 239,815
Cost, 5% up . 1435 198 1 - 283276
Cost, 10% up 1387 1.89 | 269,518

2.39 Pro,}ect Justlﬁcatlon

The EIRR of the Kuantan River Multlpurposc Dcvclopmcnt PrOJcct shows 15 27%,

and in any case of scnsnwlty analysxs on case changes in the benefit or cost, it is more -
than 14.2% as presented above. The Kuantan River Mu!tipurposc Development

Project is thcrcfore eva[uatcd to be cconomlmlly v1ablc

XVI-18
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Furthermore, consideration is given to the exclusion of intangible benefits generated
by the project such as saving of invaluable human lives that may possibly be lost by
ﬂoodlng, protection from possible injuries, and prevention of discase occurrence. If

these intangible benefits are quantified, the EIRR can be a higher figure and v:abxhty

of the prOJcct will increase.

The FIRR of the Hydropower Dcvclopmcnt Project shows 15. 54%, and in any case of

sensitivity analysis on case changes in the benefit or cost, it is over 13.7% as

presented above. The Hydropower Development Pchct is therefore evaluated to be
financially viable. '

2.4 Rengat Area Flood Protection Works

2.4.1 Basic Condltlons for Evaluation

The Rengat Area Flood Protection Works is formulated to protect the flood prone
area from less than 10-year return period flood, and its economic viability is assessed
on the basis of annual average benefit and economic project cost. The basic

_conditions for the economic evaluation of Rengat Area Flood Protection Works are

basically the same as those of the Bangkinang Area River Improvement Works.

242 Economlc Benefit '

Mcthodology, calculation conditions and estimation of annual average bencflt are the
same as those of the Bangkinang Area Rlvcr Improvement Works. The average

‘annual benefit was estimated at Rp. 5, 002)(10 as shown in Table XVL. 2 2.

243 Economic'Cos_t .

The same conditions and ¢ assumptions as the Kampar Kanan Water Supply Pfojéét are -

- applied to thc ‘project.  The economic cost for the pr()]ect is estimated at
o Rp 33, 400x10° (refcr to Tablc XV.2.13). - ' '

2.4.4 Economic Evaluation

- (1) Annual Cost-Benefit Flow

To: calculate the indicators of EIRR, B/C and NPV of the project, the annual
cost beneﬁt flow i 1s estlmatcd based on thc: dlsburscmcnt schcdulc

' Thc beneflt is assumed to accrue dunng the constructmn pcrlod because somf:
of the completed works may bring project effect to a certain degrec, and to
increase gradually until the target year 2000 and kccp the same lcvel until the
end of project life. The ‘estimated operation, maintenance and replacement
(OMR) cost is needed annually after -project completion to keep duly the

' desxgned functmn (rcfer to Table XVI.2.6).

LXVIS19
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'{2) Evaluation of Rengat Area Flood Protection Works '

The EIRR as well as B/C and NPV for the Rengat Area Flood Protection
Works is calculated on the annual cost-benefit flow. The opportunity cost of
capital is considered to be 10% in the project. Then, the discount rate 10% is
applied for the calculation of B/(‘ and NPV The economic v1ab1hty is as
follows:

EIRR | 11.00%
B/C 1.1
NPV Rp. 2,815x10°

- (3) Sensitivity Analysis.

Sensitivity analysis is carried out for the project on several cases of changes in
the bcncflt or cost as summarlzed below.

CASE _ EIRR - . B/C . NPV

. ‘ @ L - (Rp. 105
Benefit, 5% down - 10,52 - 1.06 1,444
Benefit, 10% down _ 10.03 1 100 72
Cost, 5% up - 10.54 - 1.06 1,584
Cost, 10%up . 1012 _ 1.01 354

245 Project Justiﬁ'cation

The EIRR of the Rengat Area Flood Protection Works shows 11 (0%, and in any case
of sensitivity analysis on case changes in the benefit or cost, it is more than 10.0% as
presented above. The Rengat Area Flood Protectlon Works is therefore cva]uatcd to
- be cconomzcally viable,

- Furthermore, consideration is given to the exclusmn of intangible bcnef:to generated
by the project such as saving of invaluable human lives that may possibly be lost by
flooding, protection from possible i injurics, and. prevention of disease occurrence. If

these intangible benefits are quantified, the EIRR can be a higher ﬂgure d]’ld vmblhty _-

of the project will increase.

2.5 All Projects

“An 'integrdtcd' economic evaluation is. conducted for all priority 'prc')jerjts' in the

Feasibility Study. By this cvaluatlon the f nal Judgmcnt of fcamblllty is made

,'pos:;lble for all projects.

COXVI-20
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2.5.1 Economic Evaluation
(1) " Annual Cost-Benefit Flow

~ To calculate the indicators of EIRR, B/C and NPV of all projects, the annual
cost-benefit flow is calculated by accumulation of the annual costs and
benefits of all projects in the Feasibility Study consisting of the Flood Control,
Water Resources Development and Hydropower Development projects (refer
to Table XVIL.2.7). '

The benefit of river improvement project is assumed to accrue during the
construction period because some of the completed works may bring project
cffect to a certain degree, and to increase gradually until the target year and
kecp the same level until the end of project life. The estimated operation,
maintenance and replacement (OMR) cost is needed annually after project
completion to keep duly the designed function.

(2). Integrated Evaluation

The EIRR as well as B/C and NPV for project is calculated on the annual cost-
benefit flow. The opportunity cost of capital is considered to be 10% in the
project. Then, the discount rate 10% is applied for the calculation of B/C and.
NPV. The economic viability is as follows: : '

EIRR 13.59%

8 ' _ B/C | 1.46
_ . NPV Rp. 263,292x10°

(3) - Sensitivity Analysis

© Sensitivity analysis is carried out for the project on several cases of changes in
the benefit or cost as summarized below.

CASE. "~ EIRR ' B/C NPV -
_® L (Rp. 10%
Benefit, 5% down 13.15 1.40 226,349
Benefit,. 10% down - 1260 | 133 - 184,796
Cost, 5% up~ - 13.17 141 . 239,744
| Cost, 10% up __ ' 12.70 1,34 211,586

- 252 Pro;ect Justlf'catmn

. The EIRR of the pr()]ects as a ‘whole shows 13. 59%, and in any case of sensitivity
analysis on case changes in the bcncflt o1 cost, it is more than 12.6% as presented

- above. The project for the Feasﬂnhty Study as a whole is therefore evaluated to be
cconomlcally viable. : -
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Table XV L1 A(1/4) CALCULATION OF AVERAGE ANNUAL BENEFIT OF
FLOOD CONTROL PROJECT
(KAMPAR RIVER.BANI_{lNANG AREA)

Return {Flood Damage] Average Expectation Probable - Average
Period | Reduction Damage o Benefit Annual
' Reduction Benefit
(Year) | (10°Rp.) (10°Rp.) (10°Rp.) (10°Rp.)
1 0 _
24,551.6 0.5 12,275.8 12,2758
2 49,103.2 : -
52,7184 4 D3 15,835.3 28,111.1
5 56,465.7 '
56,624.5] 0.1 5,662.5 33,773.6
10 56,783.4 : _ :
' 56,945.41. 0.06 3416.7 37,190.3
25 57,107.4 )
: 57,6011 0.02 1,152.0 -38,342.3|
50 58,094.9
(KAMPAR RIVER:LOWER REACHES)
Retumn {Flood Damage| Average | Expectation | Probable - Average
Period | Reduction Damage Benefit . . Annual
' | Reduction _ Benefit
(Year) |  (10°Rp.) (10°Rp.) (0°Rp.). | (0°Rp)
1 0 _ .
: | 32,5325 0.5 16,266.2 16,266.2
2 65,065.0 - : .
70,127.4} 03| - 21,0382 37,3045}
5 75,188.7 o ' :
: c  77,988.6 01 7,798.9] . 45,103.3
10 80,787.5 :
’ 83,093.0 . - 0.06) . 49856 50,088.9
25 85,398.6 : :
' . 87,838.8 002 . 1,756.8 - 51,845.7
50 $0,279.0 ‘ ' .
(KAMPAR KIRI RIVER:KAMPAR KIRINO.1 DAM)

Return |Flood Damage| Average Expectation Probable . Average
Period Reduction Damage Benefit Annué_i} '
_ : Reduction o _ Benefit
(Year) { (10°Rp.) (10°Rp.) - (10°Rp.) (10°Rp.) -

1 o[ . 1 - o -.
' : 1,784.0 - 0.5) .- 892.0f - .. 892.0} -
2 3,568.1 Y -. _ _
425400 - 03] - 1,2762 2,168.2
5 4,939.9 ) R S
’ 55083 0 - 101 -550.8} 2,719.0] -
10 6,076.7 . - ' :
L 6,581.8] 006 .~ 3949 3,114.0
25 - 7,086.9 L . e
_ ; S 12640 0.02f - 145.3 3,259.2
50 7,441.3} : : :




Tabie XVL1.4(2/4) CALCULATION OF AVERAGE ANNUAL BENEFIT OF
-FLOOD CONTROL PROJECT :
(KAMPAR KIRI RIVER:KAMPAR KIRI NO.2 DAM)

I Retum |Flood Damage|  Average - | Expectalion Probable Average
E " Period | Reduction Damage -Benefit * Annual
: "Reduction _ Benefit
(Year) (10°Rp.) (10°Rp.) (10°Rp.) (10°Rp.)
_ 2852 0.5 142.6 142.6
2 570.5 _ '
6213 0.3 188.2 330.8
5 684.1 '
754.4 0.1 75.4 406.2} .
10 824.8 _
' 898.4 0.06 539 460.1
25 972.%
975.5 0.02 19.5 479.7
50 978.9]
(KAMPAR KIRI RIVER IMPROVEMENT)
- Return . | Flood Damagge Average Expectation | = Probable Average
Period Reduction Damage - : Benefit Annual
- |+ Reduction Benefit
. (Year) | (10°Rp.) (10°Rp.) (10°Rp.) (10°Rp.)
1 0 - R
gs o 4,587.8 .. 05 2,293.9 2,293.9
' _ 2 9,175.5 ' o :
' _ S 9,767.0 0.3 2,930.1 5,224.0
5 ©10,358.5 . :
' ' 95813 0.1 ' 958.1 6,182.1
10 8,804.0 _
. ' 10,395.91 0.06 623.8 6,8035.9
25 11,987.8 : : : -
' o 11,995.9] .02 - 239.9. 7,045.8
- 50 12,004.1 :
(KAMPAR RIVER IMPROVEMENT)
"Return - [ Flood Damage[” = Average. Expeclation | Probable Average
Period | Reduction Damage : Benefit- - | Annual
g S Reduction Benefit
- (Year) (10°Rp.) ©(10°Rp) (10°Rp.) (10°Rp.)
. 23,119.1 - 0.5] | 11,559.6 11,559.6
2 . 46,2383 L AR _
. B L 47,463.0 03| 14,2389 - 25,798.5]
5 486878 . - _ o : -
b _ '49,536.9} . 0.1 4,953.7 30,752.2
10 - . 50,386.01 - B _
' e 152,983.8| - 0.06] - 3,179.0 33,9312 .
25 -55,581.6 o | SRR R
oo s 897217 0.02 . 1,194.4 35,125.6
50 63,8617} o _ S el




Table XVL1.4(3/4) CALCULATION OF AVERAGE ANNUAL BENEFIT OF

FLOOD CONTROL PROJECT
(INDRAGIRI RIVER: LUBUKJAMBI-PERANAP)
Retum Flood Damage Average Expectation Probable Average
Period Reduction Damage Benefit Annual
S : Reduction’ Benefit
(Year) (10°Rp.) (10°Rp.)- (10°Rp.) (10°Rp.)
1 0 '
_ : 45,0281 0.5 22,5141 22,514.1
2 90,056.3 . _ o
: : 96,075.0 0.3 28,822.5 51,336.6
5 102,093.7 - '
: ' 94,418.9 0.1 9,441.9 60,778.4
10 86,744.0 '
: 95,266.3 0.06 57160 - 66,494.4
25 103,788.5
- 106,290.9 0.02 2,125.8 68,620.2]
50 108,793.4 '
" INDRAGIRI RIVER:PERANAP-JAPURA)
Return | Flood Damage Average . ' | Expectation Probable - Average
Period Reduction Damage * | - Beunefit Annial
: | Reduction Benefit
(Year) (10°Rp) | - (10°Rp.) (10°Rp.) (10°Rp.)
1 0 - '
: ' 37,677.6 0.5 18,838.8 18,838.8
2 75,355.3 o '
o 79,678.2 03 23,903.5 42,742.3
5 184,001.1 . : -
' ' 65,614.1 0.1 16,5614 49,303.7
10 47,227.2 o ‘ '
70,898.6 0.06 42539 . 53,5576
25 94,570.0 : :
: 96,833.4 0.02 1,936.7 55,494.3
50 99,096.8 : - : _
(INDRAGIRI RIVER:RENGAT AREA)
Return | Flood Damage Average Expectation Probable “Average
Period Reduction Damage Benefit " Annual-
_ Reduction o . Benefil
(Year) (10°Rp.) (10°Rp.) C(10°Rp) - | (10°Rp)
IR - 0 -
o 20,990.9 0.5 10,495.4 10,495.4
2 41,981.8 : ' _ o '
r . 49,4223 0.3 14,826,7] - - 253221
5 56,862.8 L - P _
T _ 1 55,312.4 © 04 5,531.2 30,8534
10 53,761.9 T S S _ _
' 62,564.5 . 0.06 . 3,753.9 34,6072 . .
25 71,367.1 IR R U R 1
. T 775,318.9 002 .. 15064] . 36,1136
50 - 79,270.8 S o LR LT
. XVLT6




Table XVL1 4(41'4) CALCULATION OF AVERAGE ANNUAL BENEFIT OF
FLOOD CONTROL PROJECT
{(INDRAGIRE RIVER; PAYAKUNBUH AREA)

Return Flood Damage Average Exptciation Probable Average
Period Reduction Damage : Benefit Annual
_ _ Reduction Benefit
(Year) - (10°Rp.) (10°Rp.) (10°Rp.) (10°Rp.)
i o]
3,472.6 0.5 1,736.3 1,736.3
2 6,945.2 : 7
o 57,265.0 0.3 17,179.5 18,915.8
5 107,584.7
' 117,617.4 0.1 11,761.7 30,677.5
10 127,650.1 :
148,007.4 0,06 8,880.4 39,558.0
25 168,364.6 ' : _
174,734.5 0.02 3,494.7 - 43,052.7
50 181,104.4
{INDRAGIRI RIVER:SOLOK AREA)
Refumn Flood Damage Average Expeclation Probable " Average
Period Reduction - Damage : Benefit ~ Annual
N Reduction Benefit
‘(Year) (10°Rp.) (10°Rp.) (10°Rp.) (10°Rp.)
1 G :
: 14,9533 0.5 7,476.6 7,476.6
2 29,906.5 o '
' 44,520.7 0.3 13,356.2|. 20,832.8
5 59,134.9 : .
: 66,297.3 0.1 6,629.7 27,462,6{
10 73,459.7 . : o
: 83,297.6 0.06 . 49979 32,460.4
25 93,135.5 : _
. ' 99,609.2 0.02 1,992.2 34,452.6
50 - 106,082.9 :
(INDRAGIRI RIVER-SIJ UNJUN(: AREA)
Return -Flood Damage Average Expcclatmn Probable Average
Period Reduction Damage Benefit Annual
I A Reduction : : Benefit
(Year)’ _ (10°Rp.) “(10°Rp.) (10°Rp.) (10°Rp.)
H ' 0 ' .
o S 7,131.4 0.5 3,565.7 3,565.7
20 14,262.8] | _
- A 16,590.7 0.3 4,977.2| 8,542.9|
5 .. 18,918.5] . - : o
SRR 20,212.9 01 2,021.3 10,564.2
10 121,507.3 C o _ oo
o ' ' 22,625.7 0.06 1,357.5 11,921.7
25 23,744.2 : . X e - _
e e '24,931.4 0021 498.6 12,420.4
50 26,118.6! ' . B U - :



Table XYL1.5 CASH FLOW OF ECONOMIC COST AND BENEFIT FOR KAMPAR KANAN WATER SUPPLY

PROJECT
. . ) . : Unil: Million Rp,
No. Year Economic Cost ) Benefit
Constru.  Compen. Admini- Enginecering  Physical OMR Tolal  Water Imigalion . Tolal Nel Q
ction sation - siration _Service Conlingency : Supply Benelit
<13 1996 i 708 2,467 246 3,421 o 3,421
12 1997 708 2,056 206 : ) 2,970 t] 2,970
1 1998 - 458 ‘108 2,056 251 3,470 0 3,470
.10 1999 2,049 1,063 1,645 369 5,126 o 5,126
9 2000 12,138 2,049 1,063 822 1,501 17,573 [CR b X x
-8 2001 28,939 708 1,31 3,031 34,049 0 34,049
72002 33,601 708 1,371 3,497 39,177 o 39177
6 2003 31,422 708 1,371 3279 36,780 : . 0 --36,780
5 2004 17,104 708 549 1,765 497 20,623 5,075 10,057 15,132 -5,491
4 2005 o 569 569 5,552 11,512 17,064 16,495
32006 . 2,458 - 626 3609 607 569 - 7,869 6,029 11,512 17,541 9,672
2 2007 19,656 © 626 722 2,037 569 23,610 6,506 11,512 18,018 -5,592,
1 2008 24,570 1,566 1,203 2,577 - 658 30,574 6,983 13,771 20,754 9,820
S0 08 v828 313 481 . 1,031 769 12,422 7460 - 16594 24,054 11,632
1 2010 . 813 813 7,937 17,723 25,660 24,847
2 2011 : i i 813 . 813 8414 . 17,723 26,137 25324
3 2012 ’ 813 813 8,891 17,723 26,614 25,801
4 2013 813 813 9,368 17,723 27091 . 26,278
5 204 813 813 9,845 17,723 27,568 26,758
6 2015 : ) 813 813 10,322 17,723 28,45 27,232
7 2016 - 813 813 10,799 . 17,723 28,522 27,709
g8 2017 o ) 813 813 11,276 17,723 . 28,999 28,186
9. 2018 : : 813 813 11,753 17,723 29476 28,663
10 2019 : ' . 813 813 12,230 17,723 25953 29,140
11 2020 ) 813 813 12230 17,723 29,953 29,140
12 2021 ) : ) - 813 8§13 12230 17,723 20,953 28,140
13 2022 S : 813 813 12,230 17,723 29,953 29,140
142023 . - 813 813 - 12,230 17,723 . 29,953 29,140
15 . 2024 i 813 813 12,230 17,723 29,953 29,140
16 2025 : 813 B13  12,2%0 17,723 29,953 29,140
17 2026 i 813 813 12,230 17,723 29,953 29,140
18 2027 813 813 . 12,230 17,723 29,953 29,140 g
19 2028 21,436 1,072 857 2,230 813 26,408 12230 - 17,723 20,953 3,545 k:
20 2029 S ’ 813 8i3 12,230 17,733 29,953 29,140
21 2030 : ’ . 813 813 12230 17,723 20953 29,140
2 2031 B3 813 12,230 17,723 29,953 29,140
23 2032 . BI3 813 12,230 . 17,723 29953 29,140
.24 2033 813 813 12,230 17,723 29,953 24,140
25 2034 ) 813 C813 . 12,2300 . 17,723 29,953 29,140
2% 2035 ) 813 813 12,230 17,723 29,953 29,140
27 2036 : ] : 813 - 813 12230 17,723 29,953 29,140
28 2037 o 813 813 12,230 17,72% 29,953 29,140
29 2038 ) 813 B13 12230 17,723 29,953 29,140
T30 2039 . ) . 813 . B13 12230 17,723 29,953 29,140
3 2040 : i : T UBI3 . - B13 12230 17,723 29,953 29,140
32 2041 . : 813 813 12,230 17,723 29,953 29,140
33 2042 813 813 . 12,230 17,723 29,953 29,140
34 243 813 813 12,230 17,723 . 29953 . 29,140
35 2044 813 813 12,230 17,723 20,953 29,140
36 2045 813 813 12,230 17,723 29,953 29,140
37 2046 . 813 813 12,230 17,723 . 29,953 29,140
38 2047 813 813 12,230 17,723 29,953 29,140
3% 2048 BI3 813 12,230 17,723 29,953 25,140
40 2049 813 - 813 122%0 17,723 29,953 29,140
41 2050 . ’ C - 813 813 12,230 17,723 29,953 29,140
42 2051 _ i B13 813 12,230 17,723 29,953 - 29,140
43 - 2052 : : 813 7 8137 12,230 17,723 29953 29,140
44 2053 : ©B13 - 813 12,230 17,723 . 29,953 29,140
45 2054 ' o ' 813 813 12230 17,713 29,953 29,140
46 2055 ’ : 813 81312230 17,723 29,953 29,140
47 2056 - ’ . 813 8137, 12,230 . 17,723 . 29,953 29,140°
48 2057 i ' : 813 813 127230 17,725 29,953 . 29,140
49 2058 . o i . 813 - 813 12230 17,723 29,953 29,140
50 2059 ; S 813 813 12,230 . 17,723 . 29,953 26,340 .-
TOTAL 198,694 7,011 11,285 20,580 22,627 44,280 i EIRR= 9.82% 3
" ( Discount Rate 10%) )
CBC= 0.98°

INPVe 2300

XVLT-8



Table XV1.L6 CASH FLOW QF ECONOMIC COST AND BENEFIT FOR KAMPAR KANAN RIVER

IMPROVEMENT PROJECT
. Unit: Million Rp.
’ No. Year Economic Cost .  Benefit i .

] Comstru-  Comps- Admini-Engincering Physicat  OMR  Toml Bangkinaog Kampar Kan. Total Ne1

' " clion sation _ simation  Service Contingency Area . Lower Reaches Benelit
23 199 ’ 0 0 -0
221997 ) 0 0 ]
21 1998 0 0 0.
20 1999 ) 1,340 7,395 740 9475 0 9475
19 2000 1266 2,233 3,169 a44 FASY ] 12,
18 200 1266 2,680 127 4,073 0 4073
A7 202 57448 893 2,113 5,956 66,410 ) 0D 66410
16 2003 71,811 893 3522 7534 287 84,047 6,517 6517 -T15%
2132004 28724 893 1,408 3013 645 34,684 14,766 14,766 19519
- 14 2005 2157 11943 1,194 790 16,084 18,169 18,165 - 2,085
13 2006 3080 3595 5119 ]9 . 790 13,403 18,832 18,832 5429
12 2007 69,662 4313 2275 7193 ™0 84,233 19,495 19495 64,738
A1 2008 92,882 - 2,876 4,550 9,743 1,138 111,189 20,158 5091 29249 -E1940
10 2009 92882 1,438 4,550 9,743 1,603 10216 20,821 21,092 41,913 -68,303
9 2010 - 2067 2,067 21,483 32,988  Sa47 52,404
- 2067 2,067 22,146 33420 55566 53,499
7 Wz 943 2404 4 2067 TSRS - 22,809 33,852 56,661 48,806
-6 2013 1,952 W3 ’ 195 2067 5157 23472 4284 57,956 52,599
5 24 35822 943 1,468 3729 2067 44029 24,135 M7 5B851 14,822
4 M5 293852 943 1,468 3132 2246 37,641 27,658 35149 62,807 25,165
3 2016 1,073 5,108 510 2,395 9,086 30,670 35,581 66251 57,164
2 2017 677 1,073 . 68 2395 4213 32,588 36,013 68,601 64,388
-1 I8 4,585 1,073 1,703 4330 2355 51,096 34,506 36,445 0,951 19,855
0 MY 3,662 1073 1,703 3637 2603 43,678 36,424 4748 8,172 37,494
1m0 : - LT 27171 38,342 . 51,846 50,188 87,411
2 021 . ) 2717 2977 38,342 51,846 90,188 87,411
3 202 . ) . 277 277 38,342 51,846 . 90,188 87,411
4 2023 : . 2777 27T 38,342 51,846 90,188 §7411
5 202 ) 2777 377, 38342 SL,BA6 . 90,188 g7411
& 2008 2717 LI 38,342 51,846 90,188 - 87411
7 2026 . 2717 2T . 8342 51,846 9,188 87,411
§ 2027 : : 4777 7T 38342 51,846 90,188 g7,411
% 2028 : 2771 2,777 38,342 51,846 50,188 . 8741
10 2029 : L 2777 2,777 38,342 51,846 90,188 7,411
1 20%0 : 2777 AT 38,342 51,846 90,188 87,411
122081 - LT 2777 38,342 51,846 90,188 87,411
13 2032 . ) } ) 2977 27T 38,342 51,846 - 90,188 B7,A11
14 2033 : e 2777 LT 38342 51,846 90,188  EJA411
15 2034 ) 2777 LT 38,342 51,846 90,188 grAn
16 2035 . CoTT 27T 38342 - 51,8460 90,188 §7,411
17.. 2036 ) 2771 - 4717 38,342 $1,846 90,188 £7,411
1R 2037 - : 217 277 38,342 51,846 90,188 87,411
19 2038 i ' S27T AT 38,342 51,846 90,188 #7411
20 2039 o . 2,777 2717 38,342 51,846 9,188 87,411
21 040 2777 1 38342 51,846  %0,188 £7,411
2 2041 o N AN o 38,342 51,846 9,188 87411
23 2042 . L 2777 2,77 38,342 51,846 90,188 87,411
24 W43 . T LA 38,342 51,846 90,188 87,411
L35 2044 ) E 27971 4777 38,342 51,846 90,188 87,411
26 2045 . 717 41N 38,342 51,846 90,188 87,411
27 M6 . . 2977 3T 38342 51,846 90,188 §7411
28 2047 : : i 2117 2T 38,342 51,846 90,188 87,411
29 2048 oo 21T 2777 38342 51,846 90,188 . 57411
0 2049 ) . 777 27T 18,342 51846 90,188 87,411
32050 S . . 2777 77T 38,342 51,846 90,188 87,411
32 - 2051 : o i - g7 27T 38,342 51,846 90,188 §7,411
332052 : : : 27 271 38342 51,846  %0,188 g7,411
M o83 _ - _ : 27 2T 38,342 51,846 %,188 57,411
35 WS4 - . L 2117 211 38,342 51,846 50,188 87,411
‘36 2055 o : R : 2777 171 38,342 51,846 90,188 - . §7411
37 2086 - - . 277 2777 38,342 51,846 90,188 g7,
38 2057 ‘ - : - 2777 . 2717 38,342 51,846 90,188 7,411
39 2058 - . : ) 2777 21T 3_342- 51,846 90,188 . 87,411
W WSy T RITT AT 38,342 51,846 . 90,188 87,411
w41 2060 ‘ : . 771 T 38,342 51,846 90,188 87,411
42 2061 : ) 77T 47T 38342 . S1,B46 50,188 R7411.
43 2062 ¢ D 201 I 38,342 51,846 90,188 87,411
44 2063 . i 2777 277 38342 51,846 90,188 . §7dl1
45 2064 C : ‘ a7 m 38342 51,846 90,188 87,411
46 2065 ) - C277T 27T 38342 51,846 90,188 g7.411
47 2066 v ) i o am 2T 38,342, . 51,846 90,188 87411
48 2067 o : e : S 21T 2T 38342 51,846 90,188 87,411
49 2068 S ) : T2 2T 38,342 51,846 90,188 £7,411
|50 2069 . ) . 271 AT 38,342 . 51,846 90,188 87,411
TOTAL 555,340 8241, 3,375 61,898 - 62,548 157,265 : - EfRR = . 1030%

_ { Discoun Rate 10%)
B/C= 103

NPV= . 1592

XVIT-9 .



Table XV1.1,7 - CASH FLOW OF ECONOMIC COST AND BENEFIT FOR KAMPAR AND KAMPAR KIRI RIVER DEVELOFMENT PROJECT

Unk; Million Rp.

XVI-T-10

1

No. Year bEconomic Cost Benefit . .
Congini-  Compen Admini- Enginerring  Frysical  OMR Total _Hydropower Generation Floed Contrnl Totai Net
ctiom sation  stalion  Service  Coofingency . Xampar Xirf River Kampar River Benchit
(No.1 Dam) (No.2 Dam) {No.l Dam (No.2 Dam) (improvement Improvement
21 199% [ - 0 0
219 V] V] 0
21 1998 4 o 1]
20 1999 o 0 [
-1 200 o ° 1]
-18 201 ¢ [¢] 1]
217 02 9 o [
36 2003 0 0 )
-15 0 2004 3,543 19,588 1959 25,000 ¢ -25,090
-4 2005 5400 5,905 8395 1380 21,080 i) -21,080
13 206 17627 7,086 1,866 1,549 28,528 G -28.528
-2 200 87,932 2,362 7462 9538 307,295 0 107,295
T 2008 148,340 2362 5597 15394 171,693 0 7,693
<20 2009 165,618 2362 3,71 26,935 188,646 o] 188,646
& W10 2,085 1,92 L2 2,098 1730 99,293 2901 21 84,913
4 2m 2935 348 ‘4,593 753 2,098 - 13860 . 9929 2,955 102,248 88388
g W2 25,895 wun 1,58 2,48 2098 36301 9,293 2,968 102,281 65,784
6 2013 66,761 1,695 & 404 7116 2561 22517 T 9 3,022 1,611 103,927 21,390
5 2014 BT4AT3 3573 22902 11,737 2998 137,683 9,203 3,056 3,566 105915 -31,768
4 2015 &1076 - 3,067 B,0s58 8369 1851 33 91,155 92,293 3,000 6,823 109,206 11,452
3 2016 113,165 8362 2216 11538 3899 139,80 9293 37,568 3,124 462 6909 47,296 8,115
2 201 205,698 2,787 8,866 21256 4918 241,535 99,293 37,508 3,158 467 6,994 ’ 4553 151,973 89,552
1 8 135793 2,787 6,650 . 14244 5597 165,077 99293 37.508 3,192 4an 70m9 20,35 167899 2522
0 219 45,366 2,787 4433 4970 5883 63279 99,293 37,508 3,25 476 7,164 3,158 17884 115,545
1 220 588 5823 99,295 37,508 ' 3.25% - 480 1250 35,298 183,088 177,265
2 2021 5823 5823 9,293 37,508 3259 4850 1250 35298 183,088 177,265
3 X 5823 5823 93293 3508 - - 3,25% 480 7250 35298 183,088 1745
4«2 5823 5823 99,293 37,508 3259 480 1230 35298 183,088 177,265
5 A2 5803 5823 9,293 31508 3259 480 1250 35298 183,088 177265
6 2025 5823 5R23 99,293 37,508 3259 AR 7,250 35298 183,088 177,265
A1) 5823 5823 99,293 T 37508 3,25% 430 7250 315298 183,088 117,265
8 20 553 h3 .} 99,203 A 325 48] 7,250 35298 183,088 177,265
9 28 5823 5823 %% 37,508 2,259 480 7,250 35296 83088 177265
16 2019 58213 3823 929 37,508 3,25% 430 125 35298 183,088 171,28
1T X630 583 5,823 99,293 37,508 3259 A0 7250 15298 183,088 117,265
C12 231 5823 5823 99,293 37,508 3254 . 430 72350 35,298 183,088 177,265
13 2032 5823 585 99,293 - 37,508 3,359 430 7250 35,296 183,088 177,265
14 2033 S8 5523 920 37,508 3259 - 480 7250 - 35298 183,088 177,265 .
15 2034 5823 5823 99,293 37,508 2,259 AB0 7,250 35298 183,088 171,265
2035 5,823 5823 99293 37,508 3259 450 250 35298 183,088 V7265
17 2036 . 5823 . 583 99,293 31,508 3259 430 7250 35298 183088 177,265
18 2037 5823 5823 09,293 37,508 3259 430 7250 35296 183,088 177,265
19 2038 5823 5823 99,293 37,508 3259 480 7,250 35298 183,088 177265 -
20 2009 5823 5823 99293 37,508 - 3259 480 1250 35298 183,088 172,265
21 2040 5,823 5823 99,293 37,508 3259 - 480 7230 . 35208 133,088 177,265
2 24 5823 5823 99,293 37,508 3259 480 7250 35298 183088 177,265
23 22 5823 5823 99,293 37506 © 3259 450 7,250 .35298 133,088 1 177,265
254 7043 5823 5883 93,293 7508 0 3259 480 7250 - 35298 183,088 177,265
25 2044 D 58237 5823 99.291 37,508 3259 480 1250 35,298 183,088 177,265
26 HM5 5823 5823 99,293 37,508 3,259 480 7250 35296 183088 177,265
27 046 5823 . 5823 99293 3758 . 3259 480 7250 35208 183,088 177,265
28 X047 3,823 3823 99,293 37,508 3,25¢ 450 7250 35298 183048 177,265
29 2048 s823 5,823 99,293 37,508 3,259 480 7250 35208 183,088 . 177268
30 2049 5823 5823 93293 37,508 32499 480 7230 35298 183088 177,265
M 2080 5883 5823 92,293 37,508 3,259 30 7250 35298 183,088 177,265
2 205 3,823 5823 99,293 37,508 3259 450 1250 -35298 183,088 177,265
33 2052 5823 S5E23 9.5 37,508 3,259 480 7,250 35298 183088 177,265
342053 3823 0 5823 99293 37508 3,259 480 7,250 35298 © 183,088 177,265
35 2054 5823 523 99,293 37,508 3,159 480 7250 . 35298 163,088 177265
36 2055 5823 5823 992,293 37,508 3,259 480 1250 35296 183,088 177,265 -
31 2056 5,823 5823 99,293 31,308 3,259 480 7250 ° 35298 183,088 - 177,265
38 2057 5823 5823 9,29 37,508 3,259 - 48D 1250 35296 183,088 171265 -
39 2058 5,823 5823 99,293 37,508 3259 480 7250 35298 183,088 - 177,265
40 2059 5823 582 .99,293 37,508 3259 480 750 35298 183,088 177,265
41 2060 5,823 5823 99,293 37,508 3,259 480 7,250 . 35298 183,088 177,265
42 2061 5823 5,823 99293 37,508 3,259 480 7250 . 35,298 183,088 177,265
43 2We2 5,823 5823 99,293 31,308 3259 480 7250 35298 183,088 177,265
-4 2063 5823 s5EN 99,793 37,508 3259 480 7250 33298 183,088 177,265
45 2064 582 . 5813 99293 37,508 3,259 480 7,250 35298 183,088 177265
46 2065 5823 5,823 99,293 37,508 3.5% 480 7,250 35,298 183,088 177,265
47 2066 5,823 5823 99293 37,508 3359 480 7,250 . 15298 183088 - 177,265
48 2067 5,823 5,823 99,293 37,508 3,559 480 . 7,250 35298 183,088 . 177,265
43 2068 5,823 5823 99,293 37,508 3259 480 1,250 35298 183,088 177,265
5 . 269 ) 5823 5823 59293 37,508 3,259 450 7250 35298 183,088 177,265
TOTAL 1,164,650 11402 65416 129577 - 130,561 326,585 ) ERR = 1248%
{ Discount Rals 10%)
B/IC= .1
NEY =, 1,146

it



Table XVLLE CASH FLOW OF ECONOMIC COST AND BENEFIT FOR INDRAGIRI RIVER DEVELOPMENT PROJECT

sl Mtion Rp.

Mo, Yew Ecooomic Cost Bene fiL

Coustr.  Comyred- Admial. Eagiacerioy Physicl OME Towl  Kusarss Riv.Multi.Dev.Pro. Husntan.[ndragiri River Irporovement Pro Tolal Ned
. uction saion  mntes  Service  Comtingescy Hydropower  Lubukjuntl  (islilal) (Fieal) Pecap  Rengat

Generstion _ (rrigation Dev Kuarian Daro Lubuk Pecanap Ares Japurs Aren  Ares [
'g .23 1996 18 11480 - 1046 14,441 . 0 4441
2wy 268 2254 9,760 1,003 13,295 4 13295
21 1998 9259 11,60 4486 4252 zsa2 2,18 ¢ 32119
20 1999 11,5 1076 2508 2914 1,557 19,629 (IR T Y~
19 2000 N6 251 - 3AS6 3,093 5595 63,211 o 63111
a8 201 WS 1076 3009 456867 10773 38 1,89 . 4,085 4035 117,857
A7 202 144481 © 2368 6509 15100 | 63 160220 4,086 4086 165134
A6 2003 - BOASE 2,365 3909 BATT 132 96951 4,137 £137  92TM
A5 2004 38250 2,365 1,823 4008 1488 47914 : £,188 4188 43,727
4 2005 ' 23 W0 275 2,114 34,786 81907 8220 43,696 219 14062 109276
13 2006 - 4474 10277 5,618 1009 2114 23452 #1907 8220 44,206 L 420 a2 121,130
L2 207 130,104 7955 11,136 16324 2,865  1BBAB4 81,507 8220 44,715 . 4340 143383 43,00
12008 1BRED 9986 T 4297 9,197 0682 3303 235595 21907 .20 45,225 W95 4391 159938 75457
0 2009 75052 3310 . - 367 7873 4018 M0 Baem 0 s 45,734 . 354 4D 178247 B455
g 2010 30,602 31031 25,013 5561 4331 68,338 B2.907 8220 46,243 39,338 4493 18600  11T464
£ 2011 45802 4350 961 2247 52830 43561 71351 . BI9UT 12,224 46,753 39338 454 150966 119713
7 a1z 193007 7118 7549 20086 5526 23586 . 87907 1629% 47262 39939 4595 196000 37536
£ 2013 180,055 301 8837  1888% 6426 217,238 2,907 24,303 55130  4D339 - 4646 212325 4913
5 o4 B2 . 3 3,963 R3519 6832 103,570 87,907 25,305 ‘e2592 40,739 4697 222240 118,670
FI- 1 H T1380°0 14050 0 1405 - 8033 24,668 97,175 28306 66,547 41,140 4748 1INBGA 13,19
3 W6 1,130 4720 CO1T. 033 14,656 97123 28306 61191 A1,340 4796 . 23RS 22UIM
2 W17 6585 3,540 2,810 793 BA33 98907 97,123 78,306 67,834 ALB0 A9 240053 14L14S
A1 W . BTN 1,180 4684 D2 8033 - 119670 971123 28306 68477 45006 16373 253235 135615
0 2019 38293 1,180 1,874 4006 8035 35339 97,123 28,306 ) 69,120 52948 30315 27813 24017
1. 20 9,297 923 97,123 28,306 ) T 9763 58833 36336 200560 231264
2 2 9297 - 9mN 97,123 23306 9,163 58833 3653 190,561 281,264
LI-1773 9,297 9297 97,123 28,306 69,763 38833 3653 290561 251264
4 23 ) 9,297 9297 97,133 2806 69,763 S8833 - 36336 290,561 2813264
3. 2024 - L 9197 9,297 91,123 28,306 59,763 58,833 36536 290,361 281254
6 ams : 9,297 9297 57,123 25,306 9,163 58,833 36536 290,561 281364
7 3025 . 9,297 2,297 9,13 28,306 ) 63,163 8831 M55 290561 201264
-8 2,27 : 5297 9,297 97,123 28,306 69,763 58833 3653 290561 281264
9 2028 - 9,297 9,297 97,123 28,306 59,763 3B,H33 36,536 290,561 281264
10 229 - . 9297 9297 . 97323 28,306 60,763 53,833 363536 290561 281764
n 30 ) 9297 W . TN 28,306 ) 69,763 38833 3653 290561 281264
12 203 . : e 9297 97123 - 28306 . b 6,763 58233 36336 290561 281254
13 2032 ' : o 9297 9,297 95,123 28,306 69,753 8833 36536 290561 281264
4 2083 ‘9297 9,297 718 28,306 ) 9,763 SBA33 3653 290,561 281264
15 2034 . ' 9297 9,297 - 97,123 28,306 . 69,763 58,833 36536 290,561 181264
16 2035 : . C92T 9297 97,123 28,306 63,763 SB833 36336 90,561 281264
17 203 . : e 9,197 97,123 28,306 69,763 SB833 3653 V0561 281264
18 2037 ) . L 9297 9,297 1113 28,506 69,763 | 38833 3653 20561 281264
19 2038 : 9297 9.297 % - 28306 65,163 $8.833 36336 790360 281,264
o A% 9297 ¥.297 9,13 28,306 9,763 58,833 36536 290561 281264
21 240 : 9297 2297 97,123 . 28306 63,763 588330 36353 790561 - 281264
2z . : . S 9297 9,297 97,123 28,306 69,763 58833 36336 200561 - 281,264
23 A2 - R 9297 9,297 b AV ] 28,306 . 69,763 58833 36536 290,361 281264
4 243 - . ) . 9297 9,297 EIAYI] 28,306 . 69,763 58,833 36536 190,561 281,264
25 2044 . . © 9297 9,297 97,13 28,306 69,763 SBE33 3553 290.56L 281264
26 2045 _ ' SoBaT. 9w 97,123 28,306 9,763 S8833 36536 290561 281264
27 W6 - - ' - 9297 9,297 97,123 28306 . . 69,763 38,833 | 36,536 290561 281264
2% =T ' : 9297 9297 97,123 28,306 ) 69,163 SB833 35536 290,561 281264
2% 248 . . - 9297 - 929 97,173 28,306 - 69,763 58,833 36536 290,561 . 281264
30 249 9297 9297 97,123 28,306 69,763 38,833 36536 290561 281,364
3 wso _ . 927 9,297 97,123 28,306 63,763 SB833 3653 290,561 281264
32 2051 ) 9,297 9,297 9,123 28306 69,163 53833 36336 290361 281264
33 2052 - ' - © ez 9,297 97,123 28,306 €9,763 58833 36536 190561 181264
% 2053 o _ 9297 9,297 97123 28,306 69,763 8833 365 29061 281264
35 2054 9,297 9297 . 97423 28306 . ’ 63,763 38833 35536 290561 231264
. 36 2055 ' : . 9,297 9297 97133 28,306 : 9,763 58,833 13653 290561  28LI64
3 W56 ' 2297 9.297 97,123 28,306 69,763 SBEI 36,536 290561 281,264
38 2057 L : 9297 92w 97,173 28,306 69,763 58,833 3653 290561 281284
- 3 2058 . - 9297 © 9297 97,123 28,306 69,763 SHEI1 36336 290,561 281,264
40 w5y - . 93297 9297 - 91123 28,306 : 69,763 58833 3633 290,561 281,264
41 W60 . 9,297 9397 - 97,123 38,306 69,763 SBA33 365H5 290,363 281264
© 261 : - ) : 9297 9,297 97,123 22306 69,763 58,833 36536 290561 281,264
43 6z o S . 9297 9,297 123 2308 _ 69,763 SBA3Y 365%  290,56) 281264
44 2063 o s 9297 9,297 9131 28,306 63,763 SBE33 36516 290561 281264
45 2064 - SLe20T | 9,297 97,123 28,306 59,763 58833 363536 290,561 281,264
46 A4S o 9,297 9,297 9,17 28,306 65,763 58,831 36536 290,561 7E1264
47 W : B 5 9,297 97,123 28,306 - 69763 SB833 36536 290561 281264
a8 67 . oo . 9,297 9,297 97,123 28,306 - 63,763 58,833 3633 290561 281264
49 2068 - . L N A X 97023 . 28306 69,763 58,833 536536 190,561 261,264
50 2069 N L : 9297 9297 97,123 28,306 62,763 58,833 36536 290,561 281264
Toul 1389272 36521 90416 176976 180278 551,659 : EIRR=  13.19%

{ Discount Rate 10%)
BC= . 1.33

NPV = 222775

L XVITA11



Table XVLLS CASH FLOW OF ECONOMIC COST AND BENEFIT FOR UPPER INDRAGIRI RIVER IMPROVEMENT PROJECT '

Unit: Million Rp.

No. Year Economic Cost o Benefit - :
o " Consir- Compen-  Admini- Engloaceriog  Physical OMR Total Payakunbut Solek  Sijunjung . Total Net
uction sation stration Service . Contingency Area Atz - Area Berefit
23199 509 4,031 403 "4,943 0 . 4543
22 1997 &2 1,695 60 2,357 0 2,357
2 1998 32,937 848 1,344 3,428 38,557 o -3855T.
20 1999 27,448 339 1,344 2,879 165 32,175 3,008 3,008 29,166
-19 2000 . 1,252 9,818 982 3 12354 51 5,119 21,235
-8 20m 3,133 4,172 313 3 7920 5573 5,573 2,347
7 2002 80,263 2,086 3273 8354 302 94,278 6,027 6,027 -88,251
-1 2003 66,686 834 3273 - 2016 03 MM,712 8,821 6481 15,302 63,411
-15 0 e T 687 5386 538 1038 7649 . 16,186 6934 23,120 15,472
S14 2005 1,701 2,289 ) 170 1038 5198 16356 7,388 23,745 18,547
-13 2006 44,033 1,144 1,795 4,583 1,038 52,593 16527 7842 24,369 . 28,224
<12 2007 365,695 458 1,795 3,849 1258 44055 - 16698  B29%6 1,513 26506 - -17,549
-1l 2008 235 1,840 184 1441 3700 - 16868 8750 2,780 28,398 24,697
C-10 2009 [517] 782 . 50 1,441 2,885 17,039 9203 3017 29260 26,374
9 2010 14,938 39 514 1,585 1,441 18,939 17,209, 9,587 3231 30,098 11,159
£ 201 12,448 156 514 1,306 1,516 16040 . 17,380 14,535 3,424 . 35339 19,299
7 012 690 5,390 538 ©1,578 8,197 17551 . 18,666 3597 39,814 31,617
4 203 : ‘ 2,215 2302 ' > o 151 6317 - 17721 20,639 3753 42114 . 35797
5. 2014 43,951 1,151 1,797 . 4575 1,578 53,082 17,892 22,613 3894 44398 8,654
4. 2015 35,626 460 1,797 3842 1,798 44523 29630 . 24586 4,020 58236 13,713
3 2016 245 1,505 191 1,98t 4322 39480 26,559 4,134 70,173 65,851
2 7 . 894 817 ) 89 1,98t 3,781 40499 28533 4236 73268 69,487
-1 2M8 15,547  ADB &35 1,619 1980 20,196 41518 30,506 4328 76,352 56,162
0. 2019 12,956 163 535 1,359 2,059 17,172 42537 32480 8,701  B3717 66,546
1 2020 2,124 2,124 43556 34453 12420 90,429 88,305
2 2021 2,024 2,124 43,556 34,453 12420 90429 88,305
3 202 2,124 2124 43556 . 34453 12420 90429 . 88,305
4 2023 2,124 2,124 43556 34453 | 12420 90429 88,305
5 2024 2,124 2,124 43,556 34453 12420 90,429 88,305
6 2025 2,124 2,124 43556 34,453 12420 90,429 . 88,305
7 20267 2124 2124 43556 34,453 12420 90,429 #8,305
8 2027 2,924 2,124 43556 34,453 12420 90,429 88,305
‘9 2028 2124 2,124 43556 34,353 12,420 - 90,429 88,305
100 2029 2,124 2,124 43,556 34,453 12,420 - 90,429 88,305
11 2030 2124 2,124 43556 34,453 12,420 90,429 83,305
12 2031 2,124 2,324 43,556 & 34453 12,420 - 90,429 88,305
13 . 2032 2,124 2,124 43,556 34,453 12,420 90,429 88,305
14 2033 2,124 2,124 43556 34453 12,420 90,429 88,305
15 2034 2,124 2,124 43,556 34,453 12420 90,429  BB,305
16 2035 2,124 - 2,124 43556 34453 12,420 - 90,429 88,305
17 2036 2,124 2,124 43556 34,453 12,420 90,429 88,305
18 2037 2,024 2,124 43556 - 34,453 12420 90,429 88,305
19 2038 2124 2324 43,556 34,453 12420 90,429 88,305
20 2039 . 2,124 2,124 431556 34,453 12,420 90,429 98,305 -
21 2040 S 2,124 2,124 43556 34,453 12,420 . 90,429 88,303
222041 2,024 2,124 43,556 34,453 12,420 90,429 §8,305
23 2042 2,124 2,124 43,556 34,453 12,420 - 90,429 88,305
24 2043 2,124 2,324 43,556 34,453 12420 90429 £8,305
25 . 2044 2,124 2,124 43556 34,453 12,420 90,429° . 88,305
26 2045 2,124 - 2,124 43556 34,453 12420 9,429 88,305
27 2046 - 2,124 2,124 43556 34453 12420 90,429 - BR305
28 247 C2124 0 2024 43,556 34453 0 12420 90429 - 88,305
29 2048 2,324 2124 43556 34,453 12,420° 90,429 88,305
30 2048 2,124 2,124 © 43556 34453 12420 90429 5 88305
31 .-2050 2024 2124 43,556 34453 12420 90,429 88,305
32 2051 2,824 2,124 . 43556 34453 12420 90,429 88,305
33 2052 2,124 2,124 43556 34453 12420 90429, ° 88,305
34 2053 2,024 2,124 43556 134453 12420 ;0,429 88,305
35 2054 2424 2,124 43556 34,453 12420 90429 88,305
36 - 2055 224 2924 43556 34453 12,420 90,629 - 88,305
37 2056 2,24 2,124 43556 34453, 12,420 - 90,429 88,305
38 2057 2,024 . 2124 43556 . 34,453 - 12420 9429 - - 88,305
39 2058 2,024 2124 43556 344531 12420 90429 . . 88305
40 2059 2,024 2,124 43,556 34,453 12420 90429 . -88305 . -
4F 2060 2,124 2,124 43556 . 34453 12,420 - 90429 §8,305
4z 2061 2,124 2024 43556 34453 12420 90428 BR3OS
43 2062 2,124 2,124 43556 - 34453 . 12420 90429  B8305
44 - 2063 2124 - 2,124 43556 453 12,420 ° 90,429 88,305
45 . 2064 2,124 2,124 43556 34453 12,420 - 90,429 - © 88305
a6 2065 2324 2124 43556 34453 . 12420 90,429 88,305
a7 2066 2,024 2124 43556° 34453 - - 12420 90,429, 88,305
48 2067 2,024 C 2124 43556 34,453 - 12420 90,429 . BRI0S
49 2068 2,124 . 2124 43556 34,453 12,420 ° 90,429 88,305
50 2069 2,024 2124 43556 34,453 12,420 90429 88,305
Total 424728 9,147 24,113 47286 . 48,116 132,701 BIRR = - 10.55%

COXVET-120

NPV =

{ Discount Rats 109)
B/C= 1.07

15,851




: Tch XVL1.10 CASH FLOW OF ECONOMIC COST AND BENEFIT FOR ALl OVERALL
DEVELOPMENT PROJECTS

Unit: Million Rp,

No. -Year Ecomomic Cost : - . .
’1 : Construc-  Compen- Admini- Engineering Physical . OMR  Total  Benefit Net
4 tion - sation  stration  Service Contingency - Benehil
231995 0 0. 3851 17.95% 1,795 ¢ 22805 0 -22.805
221997 S0 870 4667 11816. 1269 6 16X 0 18622
.21 1998 4219 12065 6042 7,652 6191 0 74146 0 74,146
20 1599 20022 3125 5250 13298 5545 165 66,405 3,008 63,397
19 2000 60854 5466 8404 16902 3372 302 100,250 5119 95,13
18 2001 130,908 5475 10599 6057 14244 650 167.934 9,608 -158,326
A7 2002 315,793 0 6052 13266 32907 1067 369,085 10,113 358,972
16 2003 250,977 0 4300 12075 26306 2313 296471 25956 270,515
45 2004 84,078 0 £1% 28754 11283 3,649 7 135960 STATZ -78,788
4 2005 0 7101 12674 41928 5503 4511 TL7IT - 20,040 125,323
13 2006 61,660 1001z 22728 18007 - 8967 4511 125885 205,365 79,480
12 2007 364,049 0 15714 23390 38742 5481 447,376 209,202 238,174
A1 2008 as3dzz 9986 11336 22387 48580 7040 552751 235339 .313,412
-10 2009 343,380 G2 B205 12441 35642 7991 408,261 ;34N -134,787
9 2010 45,540 0 - 5511 37549 8308 10750 107.658 358,445 290,787
.8 2011 sgas0 0BS5S 12798 7454 7,289 11054 104,030 410256 306,226
2012 218,902 0 12928 19226 23814 12082 286552 421370 134,418
.6 2013 26816 4167 - TST1 13241 26422 13445 312062 443213 131,151
.5 2014 248,449 - 0 10698 37152  2RS60 14289 339,148 458972 119,824
4 2015 133,554 3067 10641 25684 16230 16224 205400 496,158 290,758
3 2016 113165 1730 14400 9220 12412 17122 158058 551,200 383142
2 2017 280283 157t 8217 11,6760 29352  1B141 349240  562,8% 213,654
1 208 288,672 0 5448 - 13672 30235 18820 356,847 - 599,953 243,106
0 2019 131,177 0 5203 . BG45 13982 15332 178339 651479 473,340
1 2020 : 20833 20,833 684,219 663,386
2 2021 20,834 20,834 684,219 663,385
3 2022 20834 20834 684219 663,385
4 2023 20834 20834 684,219 663,385
5 2024 20,834 20834 634219 663,385
6 2025 20834 20834 . 684,219 663,385 .
7 - 2026 2E3  208H 684219 663,385
8 2027 : 20834 20834 684219 663,385
9 2028 21436 1072 857 2230 2083 . 46429 684,219 637,790
102029 : ' - 20834 20834 684,219 663,385
11 2030 20834 20834 684.21% 663,385
12 201 20834 20,834 684,219 663,385
: 13 2032 20834 2083 684219 663,385
E : 14 2033 20834 20834 684219 663,385
L 157 2034 2083 2083 684219 663,385
16 2035 20834 20,834 684219 663385
17 2036 20834 20834 684,219 663,385
18 2037 20834 20834 684219 663,385
19 2038 20834 20834 684,219 663,385
20 2039 20834 20834 . 684,218 663,385
21 2040 20835 205 684,219 663,385
22 2041 20834 2083 684219 663,385
23 - 2042 20834 20,834 684219 663,385
24 2043 20834 20834 684219 663,385
25 2044 20834 20,834 684,219 663,385
26 2045 20,834 20834 684,219 663,385
27 2046 - 83K 20834 684,219 663,385
28 2047 20,834 20,834 684,218 663,385
29 2048 20834 20834 684219 663,385
3 2049 20834 20834 684219 663,385
© 332080 20834 20834 684219 663,383
32 2051 20834 20834 684,216 - 663,385
33 2052 20834 20834 684219 663,385
34 2053° 20834 20834 684219 663,385
35 2054 2083 © 20834 684219 663,385
6 2055 20834 20834 684219 663,385
37 2086 20834 20,83 684219 663,385 .
38 2057 20834 - 20,834 684,219 663,385
39 2058 20834 20834 684,219 663,385
40 2059, 20834 20834 684219 663,385
- 41 2060 2083 2083 684219 663,385
42 2061 20834 20834 - 684219 663,385
- 43" 2062 20834 20,834 684,219 663,385
D44 2063 20834 20,834 684,219 663,385
45 . 2064 . 20834 20834 - 684,219 663,385
- 462065 20834 20,834 684,219 663,385
47 2066 MBI | 20834 684,219 663,385
48 2067 ‘20834 20,834 684,219 663,385
49. 2068 0834 20,834 684,219 663,385
50 2069 _ 20834 S 684219 - - 663,385
TOTAL. 3932684 72322 222,605 & 436317 444,130 1,230,621 - EIRR = 11.90%

o :]:-XVi-'T_'is.'_:._ |

~( Discount Rate 10%)

BiC =
NPV =

3Lt
' 315,451 -



Table XVL2.1 CASH FLOW OF ECONOM]C COST AND BENEFIT FOR KAMPAR KANAN WATER §

PROJECT (PRIORITY PROJECT)

UPPLY

Unit: Million Rp.

No. Year - Economic Cost Benafit
Constru-  Compen-. Admini- Engineering  Physical OMR Total  Public Iirigation Total  Net
ction salion  stration  Service Confingency - Waler Waltcr Benefit

-8 1996 708 2,467 246 3,421 0 3421
-7 1997 708 2,056 206 2,970 0 2,970
-6 1998 455 708 2,056 251 3,470 0 23,470
-5 1999 2049 1,063 1,645 369 5,126 0 -5,126
-4 - 2000 12,138 2,049 1,063 822’ 1,501 17,573 0 7573
-3 2001 28,939 708 1,371 3,031 34,049 0 34049
22002 33,601 708 1537 1,497 39177 0 3977
<10 2003 31,422 708 1,371 3,219 35,780 ) 0 -36,780
0 2004 17,104 708 54% 1,765 495 20,621 5075 16,057 15,132 -5,489
1 2005 569 569 5,552 11,512 17,064 16,495
2 2006 569 569 6,029 11,512 17,541 16972
'3 2007 569 569 6,506 11,512 18,018 . 17,449
4 2008 569 569 6,983 11,512 18,495 17,926
5 2009 569 569 TA60 11,512 18,472 18,403
T 6 2010 569 569 7,937 11,512 19,449 18,880
7 2011 569 569 8,414 11,512 19,926 19,357
8 2012 569 569 8,891 11512 20,403 19,834
© 92013 569 568 9,368 11,512 20,880 20,311
10 2014 569 569 9,845 11,512 - 21,357 20,788
T11 2015 569 569 10,322 11,512 21,834 21,265
122016 569 569 10,799 11,5127 22,311 21,742
13 2017 569 569 11,276 11,512 22,788 22,219
14 2018 569 569 11,753 11,512 23265 22,656
15 2019 564 Sey 12230 11,512 23742 23,173
16 2020 569 569 12,230 11512 23,742 23,173
17 2021 569 569 12,230 11,512 23742 23,173
18 2022 569 569 12,230 11,512 23,742 23,173
19 2023 569 569 12,230 11,512 23,742 23,173
20 2024 569 569 12,230 - 11,512 23,742 23,173
21 2025 569 569 12,230 11,512 23742 23173
222026 569 569 12230 11,512 23,742 23173
23 2027 : 569 569 12,230 11,512 23,742 23173
24 2028 21,436 1,072 857 2,230 569 26,164 12,230 11,512 23,142 2,422
25 2029 569 569 12,230 - 11,512 23,742 23,173
26 2030 569 569 - 12,230 11,512 . 23,742 23,173
27 2031 569 569 12230 11,512 23,742 23,173
28 2032 569 569 - 12,230 11,512 23,742 23,173
20 2033 369 569 12,230 11,512 23,742 23,173
30 2034 569 569 12,230 11,512 23,742 23,173
31 2035 569 569 12,230 11,512 23,742 23,173
32 2036 . 569 569 12,230 11,512 23,742 23,173
33 2037 569 569 12,230 11,512 23,742 23,173
34 2038 369 569 12,230 © 11,512 23,742 23,173
35 2039 564 569 12,230 - 11,512 23,742 23173
36 2040 569 . 569 12,230 11,512 23,742 23,173
37 2041 569 . 569 12,230 11,512 23,742 23,173
38 2042 569 569 12,230 11,512 23,742 23173
39 2043 569 569 12,230 11,512 23,742 23,173
40 2044 569 569 12230 11512 23,742 23373
41 2045 569 569 12,230 - 11,512 - 23,742 23,173
422046 569 569 12230 11,512 ¢ 23,742 - 23,173
43 2047 569 569 12,230 © 11,512 23,742 23173,
44 2048 569 569 12,230 11,512 23,742 23173
45 2049 569 569 12230 13512 23,742 23,173
46 2050 569 569 12,230 . 11,512 23,742 - 2373
47 2051 569 569 12,230 - 11,512 - 23,742 23,173
48 2052 569 569 12230 11,512 23,742 © 23,173
44 2053 - 569° 569 12230 11,512 23742 - 23,173
50- 2054 569 5657 12,230 0 11,5120, 23,742 23173
TOTAI 144,640, 4,553 8,154 14,565 16,375 ° 128,945 "FIRR = . 10,14%

XVIT-14

* { Discount Rale 10%)

BIC="" "
NPV =

102
1524




" Table XV12.2 CALCULATION OF AVERAGE ANNUAL

(KAMPAR RIVER:BANKINANG AREA)

Return [Flood Damage|  Average .Expectation Probable Average
Period { -Reduction. Damage Benefil Annual
(Year) Reduction : Benefit
(10°Rp.) (10°Rp.) (10°Rp.) (10°Rp.)
1 o1
24,551.6 0.5 12,275.8 12,275.8
2 49,103.2 '
-52,784.4 0.3 15,835.3| 28,111.1
5 56,465.5
(INDRAGIRI RIVER:LUBUKJAMBI-PERANAF)
Return | Flood I-)_amage Average Tixpectation Probable Average
Period | Reduction Damage Benefit Annual
{Year) - E " Reduction . Benefit
_ (10°Rp.) (10°Rp.) (10°Rp.) (10°Rp.)
1. 0 :
: : 45,028.1 0.5 22,514.0 22,5140
E: 2 .90,056.3
- 96,075.0 0.3 . 28,822.5] 51,336.6
5 102,093.7 o
. (_INDRAGIRI RIVER:RENGAT AREA)
Return |Fiood Damage] Average | Expectation Probable Average
Period Reduction | Damage " Benefit . Annual
{Year) | - : 'Red_uclion ' .  Benefit
- (10°Rp.) (10°Rp.) - {10°Rp.) (10°Rp.)
' _ 3,374.5 0.5 1,687.3 1,687.3
2 "6,749.0 '
B . 7,944.8 0.3 23834 4,070.7
S5 . 9,140.6 . _
B o 9,314.7 0.1 931.5|. 5,002.2
10 - . 9,488.7 :

S XVETAS



Table XV1.2.3 CASH FLOW OF ECONOMIC COST AND BENEFIT FOR BANGKINANG
AREA RIVER IMPROVEMENT WORKS (_PRIORITY PROJECT)

Unit: Million R

U XVET-6

No. Year Ecoromic Cost ) Beacefit
Constry- Compen-  Admini- Engineering  Physical OMR  Total Bangkinang  Net
ction sation  siration  Service Contingency Alca Benefit
8 1,996 : ' 0 0 o
7 1,997 0 0 0
-6 1,998 . 0 o 0
.5 1,999 1,340 7,395 M0 9,475 ¢ 9,475
-4 2,000 1,266 2,233 3,169 444 7,112 0 7,112
-3 2,001 1,266 2,680 127 4,073 o 4,073
2 2,002 57,448 893 - 2,113 5956 66,410 0 -66,410
12,003 7,811 893 3,522 7,534 287 84,047 6,517 77,530
D 2,004 28,724 893 1,408 3,013 646 34,684 14,766 -19,918
1 2,005 o : 790 - 790 - 18,169 17,379
2 2,006 70 790 18,832 18,042
3 2,007 790 790 19,495 18,705
4 2,008 790 790 20,158 19,368
5 2,009 790 90 20,820 20,030 -
6 2,010 790 790 21,483 © 20,693
7 201 790 790 22,146 21,356
8 2,012 90 790 22,809 22,019
9. 2013 790 . 790 . 23,471 22,681
10 2,014 790 790 24,134 23,344
11 2,015 790 790 24,797 24,007
12 2,016 790 790 25,460 24,670
13 2,017 790 790 26,122 - 25,332
14 2,018 790 70 26,785 25,995
15 2,019 790 790 . 27,448 26,658
16 2,020 790 790 28,111 27,321
17 2,021 7900 Y0 28,111 27,321
18 2,022 790 . 790 28,111 127,321
19 2,023 790 790 28,111 27,321
20 2,024 790 - 7900 28,111 27,321
21 2,025 79 790 28,111 127,321
¥z 2,026 790 790 28,111 27,321
23 2,027 TH 790 28,111 27,321
24 2,028 790 ¢ 790 . 28,111 27,321
25 2,029 790 - 790 28,111 27,321
26 2,030 790 790 28,111 27,321
27 2,031 790 790 © 2811 27,321
28 2,032 S790 790 28,111 27,321
29 2,033 790 790 28,111 27,321
30 2,034 70 790 28,111 27,321
31 2,035 790 790 28,111 ° 27,321
32 2,036 790 - 790 28,111 27,321
33 2,037 790 790 28,111 27,321
34. 2,028 790 . 790 . 28,111 27,321
35 2,039 7% 7% 28,111 27,321
36 2,040 7900 790 28,111 27,321
37 2,041 M0 79 28,111 27,321
8 2,042 790 790 28,111 C27an
3% 2,043 790 - 790 - 28,111 27,321
an 2,044 790 790 28,111 ¢ 27,321
41 2,045 7900 790 28111 27,321
42 2,046 790 TR0 28,111 27,321
43 2,047 790 0 790 28,111 27,321
44 2,048 70 790 28,111 - 27,321
45 2,049 ©790. 790 28,111 - 27,321
46 2,050 79 790 28,111 27,321 -
47 2,051 790 790 - 28,111 27321
48 2052 790 790 28,111 27,321
4% 2,053 790 0780 . 28,111 27,321
50 2,054 90, 79 28,111 27,321 -
TOTA 157,983 2,532 8,952 17,607 17,814 40,433 BIRR= . 10,19%
- ( Discount Rate 10%)
B/C= F102
NPV = . 2,216



“Table X¥I24 CASH FLOW OF EC.ONOMIC COST AND BENEFIT FOR KU

PROJECT (PRIORITY PROJECT)

ANTAN RIVER MULTIPURPOSE DEYELOPMENT

Urit: Million Rp.

Year Eoconomic Cost

Ne. Benefit
Consti-  Compen- Admini- Eogineering  Physical DMR Total  Hydropower  Lubukjambi Fiood Coatrol Total Net

VCLH sation . siration Service  Cootingency Generation Jmigation Systerr by Kuantan Dam Bene fil
-8 1996 2,006 11,309 1,131 14,446 0 -14,446
71997 2,006 11,309 1,131 14,846 0 -14.446
6 1998 2,735 4,689 3912 2,564 32,900 0 32,500
51999 1,276 2,684 2347 363 6,670 0 567
4 2000 49,593 2,552 4,040 3072 5,521 64,778 0 -84778
32001 115545 1276 3362 5306 . 12,213 137,702 0 137,702
2 A2 152582 2,684 7336 16591 189,593 D -185,593
a1 2003 85,382 2,684 4,115 8,950 101,131 9 104,131
0. 2004 42,776 2,684 - 2,029 4,481 51,970 0 -51,570
1 2008 : 2049 2049 - 87,907 8220 43,696 139824 137715
2 M6 2049 2049 87,507 8,220 44206 140,333 - 138,284
3 . 2007 2,048 2,049 7,907 8,220 44,715 140,842 138,754
4 2008 2,049 2,049 87,907 8220 45225 141,352 139,303
5 2009 2,049 2049 %7,907 8220 45734 141,861 139812
6 2010 2,049 2,049 87,507 8220 463245 142370 14032
7 2011 2,049 2,049 87,907 8,220 46,753 142,880 140,831
8 2012 2,048 2049 - 87507 8,220 47,262 - 143,389 141,340
¢ 2013 2,049 2,049 87,907 8,220 47,771 143899 141,850
10 24 2049 2,049 87,907 824 4R281 . 144,408 - 142,359
11 2085 2,049 2,049 87,507 8220 48790 144,517 . 142,868
12 M 2,049 2,049 87,507 8.220° 49,299 145427 143378
13 2017 2,049 2,049 2,507 8,220 49805 145936 143,887
14 2018 2,049 2,049 87,907 8,220 50318 146445  144.3%
15 2019 2,049 2,049 §7.907 8220 50,827 145,955 144,906
16 2020 2,049 2,649 87,507 8,220 $1337 147464 145415
17 2021 2,049 2,049 87,907 8220 51,337 14TAG4 - 145415
18 2 2049 2,049 87,907 8,220 51,337 147464 145415
19 2023 2049 2049 87,907 8,220 51,337 147464 14545
20 2024 2048 2,049 87,907 8220 $1,337 147464 145415
n 202 2,049 2,049 87,507 8,220 51337 147464 145415
2 W6 2,049 2,049 87,907 8220 $1,337 147,464 145415
.23 2027 2,049 2049 87,907 8,220 $1,337 147464 145415
24 2028 2,48 2049 7,907 8,220 51,337 147,464 145415
5 2029 2,049 2,049 87,507 8,220 51337 147464 145415
26 2030 2,049 2,049 81,507 8220 51,337 147464 145415
27 MmN 2049 2,049 87,907 8,220 51,337 147464 145415
28 232 2,049 2,049 87,907 8220 51,337 - 147,464 145415 .
9 233 2,040 2,049 . 87,507 8220 51337 147,464 145415
30 034 2,049 2,048 87,907 8,220 51,337  W4T464 145415
312038 2,049 2,049 27,907 8,220 $1,337 147,464 . 14541%
32 2036 2,045 2049 87,907 8,220 $1,337 147464 145415
© 33 2037 2,049 - |- 2,049 87,907 8,220 S1,337 147,464 145,415
.3 2038 2049 2049 87,907 8220 S1.337 147464 145415
35 239 2049 2,049 7,907 8220 51,337 147464 145415
36 2040 2048 | 2049 7,907 §,220 51337 147464 145415
37 2041 2,049 2,049 87,507 8,220 51337 147,464 145415
3§ W42 2,049 2,049 87,907 8,220 51,337 147464 145415
(39, 2043 2049 2,049 87,907 8,220 51,337 147,484 145415
& W44 2,049 2049 87,907 8,220 51,337 147464 145415
4 2045 2,049 2,049 87,907 8,220 51,337 147,464 145415
42 2046 2,049 2,049 87,907 8,220 51,337 147469 145415
43 2047 2,049 2,049 87,507 8,220 51,337 147464 145415
a4 2048 2,049 2,049 87,907 $220 51,337 147464 145415
45 MY 2,049 2,049 81,907 8,220 51,337 147464 145415
46 . 2050 2,049 2,049 87,907 8220 51,337 147,464 145415
47- 2051 2,049 2,049 §7,907 8220 $1,337 147,484 145415
48 2052 . 2,049 2,049 87,907 8220 51,337 147,464 145415
4% 2053 2,049 2,049 87,907 8220 51337 147464 145415
500 M54 2,045 2049 © 7,507 8,220 51,337 147,464 145415
CTowd 455,878 26,835 26839 50,733 53,345 102,442 EIRR= 1527%
( Discount Rate 10%)
B/C= 174
NPV = 256,670

L XVETAT



Table XV1.2.5 CASH FLOW OF FINANCIAL COST AND BENEFIT FOR KUANTAN HY[_)ROPOWER

DEVELOPMENT PROJECT (PRIORITY PROJECT)

Unit: Million Rp.

* No. Year Financizl Cost ) Benefit
Constru- = Compen-  Admmini- Engineering  Physical  Value Added - OMR Total  (Revenue)  Met
ction salion stration  Service Contingency Tax i ' Benefit
R 1996 1,474 8435 - . 844 . 1,075 11,828 D -11,828
71997 1,474 8,435 844 1,075 11,828 0 -11,828
6 1998 . 13,572 2,947 _ 1,357 1,788 19,664 0 -19,664
-5 1999 1,474 : 0 147 1,621 0 -1,621
-4 2000 38,010 1,474 1,124 3,913 4,452 48,974 .0 -4BST4
-3 2001 81,054 1,474 3,374 8,443 9,434 103,779 0 -103,779
22002 108,072 1,474 4,499 11,257 12,530 137,832 - 0- -137,832
-1 2003 27,018 1,474 1,124 2,814 3,243 35,673 D 35673
0 2004 - 27,018 ' 1,474 0 L1247 2,814 3,243 35673, 0 0 35673
1 2005 - : 1,406 1,406 99,178 91,772
2 2006 1,406 1,406 99,178 9,72
3 2007 1,406 1,406 99,178 97,772
4 2008 1,406 1,406 99,178 97,772
5 09 1,406 1,406 99,178 97,772
6 2010 1,406 1,406 © 99,1780 97,772
7 2011 1,406 1,406 99,178 97,772
8 2012 1,406 1,406 99,178 97,772
g 2013 1,406 1,406 99,178 97,772
10 - 2014 1,406 1406 99,178 91,772
11 . 2015 1,406 1,406 99,178. 91,772
12 2006 1406 - 1,406 99,178 9,772
B3 2017 1,406 1,406 99,178 97,772
14 2018 1,406 1,406 99,178 97,772
15 2m9 1,406 1,406 99,178 97,772
16 2020 1,406 1,406 @ 99378 91772
17 2021 1,406 1,406 . 99,178 97,772
18 2022 1,406 1,406 99,178 97,772
19 w23 1,406 1406 99178 97,772
20 2024 1,406 1,406, 95,178 97,772
21 2025 1,406 1,406 99178 97,772
22 2026 1,406 1,406 99,178 97,772
23 2027 1406 - 1,406 99,178 97,772
24 2028 1,406 1,406 99,178 - 97,772
25 229 - 1,406 1,406 99,178 . 97,772
26 2030 1,406 1,406 99,178 91,772
27 2031 1,406 1,406 © 99178 97,772
28 232 1,406 1,406 . 99178 91,772
29 2033 1,406 1,406 99,178 = 97,772
30 2034 1,406 1,406 99,178 97,772
31 2035 1,406 1406 99,178 - 97,712
32 2036 1,406 1,406 99,178 97,772
33 2037 1,406 1406 99,178 97,772
34 2038 1,406 - 1,406 99,178 97,772
35 2039 1,406 1,406 . 99,178 97,772
36 2040 1,406 1,406 99,178 97,772
37 2041 1,406 1,406 99,178 97,772
38 2042 1,406 1,406 99,178 97,772
39 2043 1,406 1,406 99,178 - 92,772
40 2044 1,406 1,406 99,178 91,772
41 2045 1,406 1406 99,178 97,772
42 2046 1,406 1,406 99178 97,772
43 2047 1,406 - - 1,406 .. 99,178 97,772
44 2048 1,406 1,406 . 99,178 97,772
45 2049 1,406 1,406 - 99,178 97,772
46 2050 1,406 1,406 95,178 - 97,772
47 2051 1,406 1,406 99,178 97,772
48 2052 ‘1,406 1,406~ 99,178 97,772
49 2053 1,406 - 1L,406. 99,178 Y7772
S0 2054 1,406 1,406 99,178 97,772
TOTAL 281,172 13,572 14,739 - 28,115 32,286 36,988 . _FIRR=" 15.54%

- XVI-T-18 -

( Discount Rate 8.3%

B/C=: . - 222

NBV:= - 314,097




Table XVL2.6 CASH FLOW OF ECONOMIC COST AND BENEFIT FOR RENGAT AREA
FLOOD PROTECTION WORKS (PRIORITY PROJECT)

. : Unit: Million Rp.
E No. - Year FEconomic Cost : Benefit
Constr- Cormapen- Admini- Engineering Physical OMR Total Rengat Net
uction sation stration  Service Contingency Area Benefit
-4 1996 146 1,729 173 2,048 - 0 2,048
231997 268 582 0 27 877 ] -877
2 1998 9,416 437 345 976 11,174 0 11,174
-1 1999 11,769 146 576 1,235 13,726 ¢ -13,726
0 2000 4,707 146 231 494 5,578 0 -5,578
1 2001 129 129 4,035 3,906
2 2002 129 129 4,086 3,957
3 2003 129 129 4,137 4,007
4 2004 129 129 4,188 4,058
5 2005 120 129 4,239 4,109
6 2006 129 129 . 4,289 4,160
7 2007 129 129 4,340 4211
8 2008 129 1290 4,391 4,262
g 2009 129 129 4,442 4,313
S 10 2010 129 129 4,493 4,363
112011 129 129 4,544 4,414
12 2012 129 129 4,595 4,465
113 2013 129 129 4,646 4,516
14 2014 129 129 4,696 . 4,567
15 2015 129 129 4,747 - 4,618
16 2016 129 129 4,798 4,669
17 2017 129 129 4,849 4,720
18 2018 129 129 4,900 4,770
19 2019 129 129 ° 4951 4,821
20 2020 129 129 5,002 4872
21 2021 129 129 5,002 4872
22 2022 129 C12% 5,002 4872
23 2023 129 129~ 5,002 4,872
24 2024 129 129 5,002
25 2025 129 125 5,002 4,872
T 26 2026 129 129 5,002 4,872
Ca7t 2027 129 129 5,002 4,872
28 2028 129 129 . 5002 4,872
29 2029 . 129 120 5,002 4,872
30 2030 129 129° 5,002 4,872
31 2031 124 129 5,002 4,872
32 2032 129 129 5,002 4872
33 2033 129 129 5,002 4,872
34 2034 129 129 5,002 4,872
35 2035 129 129 5002 4872 .
36 2036 129 129 5,002 4,872
- 37 2037 129 129 5,002 4,872
38 2038 129 129 5,002 4,872
39 2039 129 129 - 5,002 4,872
40 2040 . 129 129 5,002 4,872
41 2041 129 129 5,002 4,872
42 2042 126 129 5,002 4872
43 2043 129 120 5,002 4,872
44 2044 129 129 5002 " 4,872
45 2045 129 129 5,002 4,872
46 2046 129 120 - 5,002 4,872
47 . 2047 128 . 129 - 5,002 4,872
48~ 2048 129 129 5,002 4,872
49 2049 129 129 - 5,002 4,872
50 . 2050 129 129 5,002 4,872
25892 268 . 1,457 2,881 . 2905 6473 'EIRR = 11.00%

4872

b 4 ' © Total

XVETA9.

-{ Discount Rate 10%)

BIC=

NPV ="

1.11
2,815



Table XVI.2.7 CASH FLOW OF ECONOMIC COST AND BENEFIT FOR ALL PRIORITY

PROJECTS

Unii: Million Rp.

No. Year Economic Cost
Construc-  Compen-  Admini- Engincering  Physical OMR Total Benefit Net
tion sation  stration _ Service Contingency Benefit
8 1996 [ 0 2,860 15505 1,550 0 19915 0 19,915
7 1997 0 268 37296 13365 1,364 0 18293 0 18,293
6 1998 9416 22190 5834 6313 3,791 0 47544 0 47,544
-5 1999 11,769 3325 5233 11,963 2,707 0 34997 0 34,997
4 2000 66438 5867  T4R 7,294 7,960 0 9504 0 -95,041
32001 144,484 2,542 6750 6,677 15,371 29 175,953 4,035 171,918
2 2002 253,631 0 4285 10820 26444 129 295,309 4,086 291,223
-1 2003 188,615 - 0 4285 9,008 19,763 416 222,087 10,654 211,433
0 2004 88,604 0 47285 3,986 9,259 1270 107,404 34,052 73,352
12005 3,537 3537 179296 175,158
2 2006 3,537 3537 180,995 177,457
32007 3,537 3537 182,695 179,157
4 2008 3,537 3,537 184,396 180,858
S 2009 3,537 3,537 186,095 182,557
6 2010 3,537 3,537 187,795 184,257
T 2011 3,537 3537 189,496 185,958
& 2012 3,537 3,537 181,196 187,658
9 2013 3537 3537 1928% 1R9,358
10 2014 3,537 3537 194,595 191,057
11 2015 3,537 3,537 196,295 192,757
12 2016 3,537 3537 197,996 194,458
13 2017 3,537 3537 199,695 196,157
14 2018 3,537 3,537 201,395 197,857
15 2019 3,537 3537 203,096 199,558
16 2020 3,537 3,537 204,319 200,781
17 2021 3537 3,537 204,319 200,781
18 2022 3,537 3537 204,319 200,781
19 2023 3,537 3537 204,319 200,781
20 2024 3,537 3,537 204,319 200,781
21 2025 3,537 3537 204,319 200,781
22 2126 3,537 3,537 204,319 200,781
23 227 3,937 3,537 204,319 200,781
24 2028 21,436 1072 857 2,230 3,537 29,132 204,319 175,186
25 2029 3,537 3,537 204,319 200,781
26 2030 3,537 3,537 204,319 200,781
27 2031 3,537 3537 204,319 200,781
28 2032 3,537 3,537 204,319 200,781
29 2033 3,537 3,537 204,319 200,781
30 2034 3,537 3537 204,319 200,781
1 235 3,537 3537 204,319 200,781
32 2036 3,537 3537 204,319 200,781
33 2037 3,537 3,537 204,319 200,781
34 2038 3,537 3,537 204,319 200,781
35 2039 3,537 3537 204,319 200,781
36 2040 3,537 3537 204,319 200,781
37 204 3,537 3537 204,319 200,781
38 2042 3,537 3,537 204,319 200,781
39 2043 3,537 3,537 204,319 200,781
40 2044 3,537 3,537 204,319 200,781
41 2045 3,537 3537 204,319 200,781
42 2046 3,537 3,537 204,319 200,781
a3 2047 3,537 3537 204,319 200,781
44 2048 3537 3537 204,315 200,781
45 2049 3,537 3531 204,319 200,781
46 2050 3,537 3,537 204,319 200,781
47 2051 3537 3,537 204,319 200,781
48 2052 3,537 3,537 204,319 200,781
49 2053 3,531 3,537 204,319 200,781
50 2054 3,537 3537 204,319 200,781
‘TOTAL 784,393 34,192 45382  B5,788 90,439 178,811 EIRR = 1359%
 { Discount Rale 10%)

B/C= 146
NPV = 263,292
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XVII Organization for Operation and Maintenance
CHAPTER 1  GENERAL

1.1 ~ Basic Concept

The Minister’s law on g(}vernmcnt organization states that responsibilities on
operation and maintenance of public works facilities should be decentralized and

entrusted to related provincial government agencies. In accordance with Law No. 5
on Regional Government Administration, future operation and maintenance work will
be transferred gradually. from central government agencies to local government
agencies.

In line with thc decentralization pohcy, an institutional setup for all-inclusive water
resources management work was introduced in Java Irrigation Improvement and
Watcr Resources Management Project (JIWMP) in January 1993. Previously,

operation and maintenance for public works facilities have been executed under the
hierarchy clasmﬁcd into the central level, the provincial level and the district level. In
addition to these existing organization levels, the basin-wide management level was
newly proposed by the JIWMP to have an integrated approach to basin-wide water -
managcmcnt works. The territorial jurisdiction of the basin-wide management level
is placed within the watershed boundary (called "SWS" in the Indonesian term), so
that it does not neccssa_nly coincide with the existing administrative boundary,

Correspondingly, the hierarchy of the institutional setup is classified into the central
level, the provincial level, the basin-wide management level, and the district level. In
this hierarchy, emphasized are the roles of the basin-wide mdnagcment level and the
district level to promote the dccentrahzdtmn process.

The basic concept of the institutional setup proposed by JIWMP is considered to be
suitable to formulate thc operation and maintenance plan in the present study.
Furthermore, the particular names or abbreviations for the organizational units
introduceD in the JIWMP are commonly used by Indonesian government agencies, so
that they are also adopted in this study.

1.2 Outline of 'Prnp'osed Organization

- The organization for operation and maintenance of flood .control and water resources
_dcvelopment facilities is proposed in this study as shown in Fig. XVIL1.1. In this

. otganization, each of the organization hlcrarchy levels wﬂl undertake the following
roles in generai :

e The central lcvcl will set up the ndtlonal regulanons spccifying the technical
‘and " administrative standards for operation and rnamtenancc of objective
_ fac111t1es ' -

* e - The provincial lcvel will undenake the ovcrall supcrv1sory and coordination
o tasks for the ochctlve ()pcratlon and ‘maintenance facilities.

XviI-1
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¢ The basin-wide managcmcnt level will execute the operation and maintenance
for major facilities such as dams, weirs, and river channels that have strategic
importance in the basin and/or require highly developed technolngy

» The district level will execute the operation and maintenance for minor
facilities other than the objects of the above basin-wide management level.

In the priority projects for feasibility study, the proposed basin-wide management

level will have an integrated approach on operation and amtenance Thus, the -

basin-wide managcmcnt level will have a single management body. All dam

reservairs, weirs on the main stream and river channel located in the abovc nvcr‘

basms will then be opcratcd and maintained in the basin-wide managemcnt level.

As for the district level, two districts will be involved in the orgamzatlon for
operatlon and maintenance, namely, Kabupaten Kampar and Indragiri Hulu. All
minor flood control and water resources development facilities installed in these
districts will be operated and maintained by each district government office.

XVI-2



XVIl Organization for Operation and Maintenance

CHAPTER 2. ORGANIZATION IN CENTRAL LEVEL

The organization in the central level will be composed of three units, namely, the
technical management unit, the coordinating unit and the administrative unit. The
specific roles and government agencies involved in these units are described below.

2.1  Technical Management Unit

This unit will prepare the nationwide technical criteria and carry out the technical
guidance for operation/maintenance. The ministry in charge will be the Ministry of
Public Works (MPW) and the following directorates/commission will take partial
charge of technical management works, as follows: S

e The Directorate of Technical Guidaﬁce (Bina Tech), DGWRD will take
charge of the preparation of criteria and technical guidance related to flood
control and water resources development facilitics; and, ' :

. The Dam Safety Commission established as an extra-departmental body of
MPW will carry out general supervision on dam safety.

22 Coordinating Unit

A new National Water Council (NWC) is proposed as the central” government
coordinating unit, The NWC will be composed of representatives from relevant

ministries and will resolve potential conflicts among the ministries.

23 Administrative Unit

The preécht Ministry of Home Affairs (MHA) will undertake the integrated
supervision of administration to be carried out by each provincial government in.
Indonesia. : - '
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CHAPTER 3 ORGAN IZATION IN PROVINCIAL LEVEL

The organization in the provincial level will be composed of four units, namely, the
administrative unit, the coordinating unit, the technical management unit, and the

water users associations, The specific roles-and government agencies to be involved

in these units are described below.,

3.1 Administrative Unit

The Riau and West Sumatra provincial govemments' will be: _dcsignated._as the

provincial leading supervisor and - coordinator for - all - activities related to

operation/maintenance. This designation of the Provincial Government will entail .

_approval of annual operation/maintenance plans (including the implementation plan

and the budgetary - allocation plan), evaluation of performance,  and

- licensing/authorization for surface water use. -

32  Coordinating Unit

The competent provincial authority of the Ministry of Public Works (KANWIL) will

be assigned, as a substructure of the MPW, to the Riau and West Sumatra provinces -

and will undertake the role of coordination of technical guidance provided from the
central level to the provincial level. © = : ' : '

33  Technical Management Unit

The Provincial Office for Public Works (DPUP) will undertake téchniéal_supervisi_on _
on the execution of operation/maintenance based on the technical guidance provided

from the central level.

3.4  Water Users Association

" The Water Resources Committee (WRC) will be formed out of the existing provincial
irrigation committee and expanded to a larger user committee accommodating all
provincial water user groups such as the State Electricity Corporation (PLN) and the

Water Supply Public Corporation (PAM). The WRC will undertake coordination and
supervisory work on the annual water use of cach water.user group at the provincial -

level. Thus, the role of WRC is related solely. to. water resources development
facilities but not to the flood control and urban drainage facilities, ' '

CoXvVIE4
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CHAPTER 4  ORGANIZATION IN BASIN-WIDE MANAGEMENT
LEVEL

As mentioned in Section 1.2, the organization in the basin- wide management level
will undertake an integrated approach to the basin-wide implementation of
operation/maintenance for flood control and water resources development facilities
within the subject watershed boundary. The subject watcrshed boundary (SWS) is
herein defined to cover the two objective river basins (Kampar and Indragiri river
basins). '

The organization in-the basin-wide management level will be composed of two units,
namely, the Basin-Wide O&M Execution Unit ("UPT SWS" in the Indonesian term)
and the Coordination Board (SWS Board) for the basin-wide operation/maintenance. -
The details of these units are described below. ' '

4,1 Basin-Wide O&M Execution Unit '

Among the objective facilitics in the Overall Development Plan, flood control -and
water resources development facilities will be operated and maintained by the
‘Basin-Wide O&M Execution Unit (UPT SWS). The major roles of the UPT SWS are
as enumerated below. o : ' '

e To carry out periodical inspection and maintenance work on the objective
facilities; - _
s To prepare the annual water allocation plan based on the annual water use

requested by the Provincial Water Uscrs Association and to monitor conflicts
associated with the annual water allocation plan;

o To operate the water resources development facilities such as dam reservoirs,
~ water conveyance canals, and weirs on main streams in accordance with the
water allocation plan; '

s -To operate flood control facilities such as dam reservoirs and weirs on main
streams, and issue flood waming as required; and,

e To determiné watér service charges such as the irrigation service fee, the
Water Supply Public Corporation (PAM) charge, the hydropower supply -
charge, and the water pollution charge for industry, all of which could
contribute to the necessary financial resources for the activities of the UPT
SWS as well as the SWS Board mentioned below. '

4.2 _BasinQW_ide Coordination Board |
The Basin-Wide Coordination Board (SWS B_Qard) is proposed to resolve and

coordinate potential conflicts  between the apnual water allocation plan
*prepared/monitored by the UPT SWS and the water demand required from the water
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user groups. Thus, thc SWS Board will coordmatc matters related solely to the
operation/maintenance of water resource devcl()pmcnt facilities.

The members of the SWS Board will be composed of representatives of the districts,
the water user groups, and the relevant provincial govemment offices.
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CHAPTER 5§ ORGANIZATION IN DISTRICT LEVEL

The organization in the district level will be composed of the district cxecution unit
and the district water user groups. The details of these components are described

.below.

51 District Execution Unit

The existing District Office for Public Works (DPUK) will be responsible for the
operation/maintenance of the following facilities: '

e Minor facilities installed within the administrative boundary of each district
for flood control and water resources development such as flap gates/culverts
installed along rivers and secondary/tertiary water distribution pipes; and,

s All urban drainage facilities including drainage pumps, retarding ponds, and
primary, secondary and tertiary drainage channels.

The operation/maintenance for minor facilitics as mentioned above will be based on

 consultations with the Basin-Wide O&M Exccution Unit (UPT SWS) and executed

by the related district offices for public works in Kabupaten Kampar, Kabupaten

* ‘Indragiri Hulu, Kabupaten Indragiri Hilir, Kabupaten Limapuluh Kota, Kabupaten

Solok and Kabupaten Sawahlunto/Sijunjung, respectively.

52  District Water User Group '

The Water Resources Committee (WRC) will be formed out of the cxiéting district
irrigation committee -and expanded to a larger user committee  accommodating
representatives from all end water users. The WRC will prepare the annual water use .

‘plan based on coordination among the end users, and submit the annual plan to the

Provincial WRC.
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XVIII Topographic Survey

CHAPTER 1 RIVER SURVEY FOR KAMPAR AND INDRAGIRI
RIVER SYSTEMS

The river survey for the Kampar and Indragiri river systems was carried out on
subcontract basis by a local surveyor under the supervision of the Study Team. The
work consists of longitudinal profiling and cross-sectioning survey. The survey
locations are as shown in Fig. XVIII.1.1, and the work volumés are tabulated in the
table below. Drawings of longitudinal profiles and cross sections are compiled as

APPENDIX.
River Stretch " Longitudinal Profile | Cross-Section’
_ (km) (No. of Sections)

Kampar Kanan River ' 160 59
Kampar Kiri River o 190 _ 46

| Sinamar, Lampasi, Agam Rivers 65 o 79
Lembang River B - 30 : - 3 |
Sukam River - 25 13
Kuantan-Indragiri River - | 200 - 90
Total | 670 318
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CHAPTER 2 TOPOGRAPHIC SURVEY FOR KUANTAN DAMSITE
AND RENGAT AREA i

The topographic survey for the Kuantan Damsite and the Rengat Area was carried out
on subcontract basis by a local surveyor under the supervision of the JICA Study
‘Team. The work consists of longitudinal profiling and cross-sectioning survey for the
Kuantan Damsite and the Rengat area. The survey locations are as shown in
- Figs. XVIIL2.1 and XVII1.2.2, and the work volumes are as tabilated in the table
below. Drawings of longitudinal profiles and cross sections are compiled as
AFPPENDIX. o ' '

Location ‘Longitudinal Profie Cross-Section
(km) _(No. of Sections)
Kuantan Damsite o - -3
Rengat Area - 7102 11
Total . 102 _ | 1_4.
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