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PREFACE

~ In respense to a request from the Government of the Republic of Indonesia, the

Govemment of Japan decided to conduct the study on Kampar-Indragiri River Basm

_Dcvclopmcnt Project and entrusted the study to the Japan International Cooperatlon

Agcncy (JICA).

JICA sent to Indoncsia a study team hcaded.by_ Mr, Yoshiyuki Tomioka, CTI
Eng’ineering Co., Ltd., from January 1993 to November 1995.

The team held discussions with. the offici_als concerned of the Government of

Indonésia, and conducted four field surveys at the siudy area. After the team returned

to Japan, further studies were made and the present report was prepared.

I hope that thls Teport will contrlbutc to thc promotion uf the pro;ect and to the

enhanccmcnt of fncndly relatlons between our two countries.

I wish to express my sincere appreciation to the officials cdncernc_d of the -

" Govemnment of the Republic of Indoncsia for their close cooperation extended to the

{eam.

December 1995

Kimio Fujita.
President

Jalp‘a'n Intémational Cooperation Agency
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COST ESTIMATE IS BASED
" ON THE PRICE LEVEL OF JULY 1994
_AND EXPRESSED IN INDONESIAN RUPIAH (Rp,)
ACCORDING TO THE FOLLOWING EXCHANGE RATES:

. US$LO0 =Rp.2,175
AND ¥ 1.00 = Rp. 21.90
(AS OF JULY 1994) .
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Summary

OUTLINE OF THE PROJECT

1.  OBJECTIVES OF THE STUDY
The Study has the following three objectives:

(1) To formulate the Overail Development Plan for the Kampar-Indragiri River

Basin in which priority projects will be sclected;

(2) To carry out a Feasibility Study for the priority projects selected through the
study on the Overall Development Plan as the objectives requiring urgent

solution; and,

(3) To transfer technology to government counterpart personnel concerned

through the studies in Indonesia and in Japan.

2. STUDY AREA

| The Study Area is within the watershed boundaries of the Kampar and Indragiri
rivérs, covering about 50,000 km?® which include parts of the West Sumatra and Riau
provinces as tabulated below.. Pekanbaru City, the capital of Riau Province, is
included in the study area for the study on a water resources development plan to

supply municipal, industrial and flushing water for drainage canals in the city,

3. TARGET YEAR

~ The target year is set at 2019 which-cofresponds to the last year of the Second Lohg
Term Development Plan (PYPII). .

4,  FORMULATION OF OVERALL DEVELOPMENT PLAN
The Overall Development Plan has the following components:

_ (1) Flood Control Plan _
2) Irrigétion D:::vclopment Plan
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- (3) Water Resources Development Plan

(4) Hydropower Development Plan

4.1 Flood Control Plan

4.1.1 Objective River Stretch

(1) Kampar River Basin
* Middle and lower reaches of the Kampar Kanan River
o Middle and lower reaches of the Kampar Kiri River
; Kampar River
(2) Indragiri River Basin
¢ Middle and lower reaches of the Kuantan-Indragiri River
. Payakumbuh, Solok and Sijunjung/Muara areas in the upper reaches of

the Indragiri River

4.1.2 Design Scale

The following table shows the design scales adopted to this project.

Unit: Year.retum period

Particulars Initial Phase Final Phase
(Urban/Ru'raD

_Kampar River System ' .
Kampar Kanan River 5/5 _ 50
Kampar Kiri River ' . - 50
Kampar River after confluence - 50

Indragiri River System : '
Sinamar/Lampasi/Agam Rivers 10/ 10 50
Lembang River 1010 .50

~ Sukam/Palangki Rivers 10/10 - 50
Kuantan-Indragiri River ' 10/5 50

4.1.3 Identification of Fiood Control Project

The following comiponent projects of the Overall Flood Control Plan have been

formulated:

. S-ii
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Component Project Purpose Note
Kampar River System
Kampar Kanan River Single
Improvement Works .
Kampar and Kampar Kiri Multiple | Kampar Kiri No. 1 & No, 2 dams will be
River Improvement Works multipurpose dams.
Indragiri River System '
Kuantan-Indragiri River Multiple Kuanian Dam will be a multipurpose dam.
Improvement Works
Upper Indragiri River
Improvemeni Works
- Payakumbuh Area Single
- Solok Area _ Single
- Sijunjung/Muara Area Single

4,1.4 Optimum Flood Control Plan
(1) Kampar Kanan River Improvement Works

River unprovcment works only is employed as the optimum measure, The
improvement stretch was identified as the reaches bctwaen the proposed Kuok
Intake Weir and the confluence with the Kampar Kiri River with the design
discharge of 4,000 m/s.

(2) Kampar and Kampar Kiri River Improvement Works

The following measures are employed as the optimum flood protection plan:

s Kampar Kiﬁ No. 1 Multipurpose Dam; ' .

e Kampar Kiri No. 2 Multipurpose Dam;

. Rctarding basin in the downstream stretch of the Kampar Kiri River; and

¢ River improvement of the Kampar and Kampar Kiri Rivers with the
design discharge of 4,850 - 5,100 m’/s for Kampar River and 1,450 m’fs
for Kampar Kiri River. | |

'(3). Kuantan-Indragiri River Improvement Works

The fallowing measures are cmploycd as the optimum flood control p_lén:

¢ Kuantan Dam w1th flood control capac1ty of 4(}0x 10°m’;
. Rctdrdmg basin in the stretch downstream ftom Japura of the Indmgm

River;and

'S - i
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* River improvement works for the stretch between the Lubukjambi Intake
Weir and the downstream of Rengat of the Kuantan and Indragiri rivers
with the design discharge of 3,200 to 5,050 m’/s.

{4) Upper Indragiri River Improvcment Works
River improvement works only is employed as the optimum flood protection

plan for the Payakumbuh, Solok and Sijunjung/Muara areas. The design
discharges are 490 to 2,100 m®/s for Payakumbuh area, 700 to 1,000 m’/s for

* Solok area, and 1,050 to 5,450 m’/s for Sijunjung/Muara arca.

Irrigation Development Plan

The irrigation development plan is formulated to grasp the future irrigation water

demand in the Water Resources Development Plan,

4.2.1 Identification of Objective Development Areas

The Rantauberangin Irrigation Area with 20,303 ha in the Kampar river basin and the

Lubukjambi Irrigation Area with 30, 149 ha in the Indragiri river basm were identified

as the ob_]ccth irrigation areas.

4.2.2 Proposed Facilities for Irrigation Development Plan

(1) Intake Weir

The Kuok and Lubukjambi intake weirs are proposed for the Rantauberangm

and Lubukjambi 1mgat10n areas, respectively.
(2) Main Irrigation C_anal

Main imrigation canals with total lengths of 124 km and 242 km for

Rantauberangin and Lubukjambi irrigation areas are proposed, respectively.

S-iv
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4.2.3 Irrigation Water Requirement

The future irrigation water requirements in 2019 are estimated under double-cropping
conditions at 25.49 m’/s for the Rantauberangin Trrigation Area and 36.93 m>/s for

the Lubukjambi Irrigation Area.’

43  Water Resources Development Plan

4.3.1 Water Source

Development of river water by construction of dams is evaluated to have enough

supply capacity for the future water demand in the study arca.

In the Kampar river basin, water relcased from the Kotapaujang Dam which is under
construction by PLN for the purpose of hydropower generation can be utilized as

water source.

In the Indragiri river basin, the Kuantan Dam is proposed for both flood control and |

water resources development purposes,

4.3.2 Future Water Demand

The future water demand in the study area was studied for the following ten sectors

~with 2019 as the target year:

* Irrigation
» Domestic Water
.o Industry
e Inland Fishery
| » Livestock
. & Tourism
o Utban Area Flushing
‘e 'Hydropower Generation
. _Rivcf Néyigatinh

. & River Maintenance Flow
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The estimated future peak water demands in 2019 are 367.35 m®/s for the Kampar
river basin and 359.95 m’/s for the Indragiri river basin including river maintenance

fiow.

433 Identification of Water Resources Development Project

The following component projects of the Overall Water Resources Development Plan

are formulated:

Water Resources ' Purpose

Development Plan
Kampar Kanan Water | Imrigation water supply to Rantauberangin Irrigation
Supply Project ' Project and supply of domestic water, etc., to

Pekanbaru City. (Single Purpose)

Kampar Kiri No. 1 Dam Flood contro! and hydropower generation.
Construction Works {Multipurpose) - '
Kampar Kiri No. 2 Dam Flood control and hydropower generation,
Construction Works {Multipurpose)
Kuantan River Flood control, irrigation water supply and
Multipurpose hydropower generation. (Mutipurpose)
Development Project : o

43.4 Optimum Water Resources Develbpment Plan
(1) Kampar Kanan Water Supply Project

Kuok Intake Weir is proposed to regulate water from the Kotapanjang Dam
and to intake water to main jrrigation canals. The weir is planned at the
downstream of the Bangkinang Bridge to be a movable weir with rubber gates

(3.7 m high x 30.0 m long x 5 units).
(2) Kampar Kiri No. 1 and No. 2 Dam Construction Works

Since both. dams have mult_iplé purposes of flood control and hydropower

generation, the optimum scales of the dams are discussed in Section 4.5;
(3)  Kuantan River Multipurpose Development Project
As water resources devélopment_ facilities, Kuantan Dam and Lu_bukjambi :

Intake Weir are proposed. Since the Kuantan Dam is .pfopo_scd as a

CS-vi
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multipurpose dam for flood control, water resources development and
hydropower generation, the optimum scale of the dam is discussed in
Section 4.5.

The Lubukjambi Intake Weir is located at the downstream of the Kuantan
Dam to regulate water released from the dam and to intake water to the
Lubukjambi irrigation canals. The weir is planned to be a movable weir with

roller gates (4.7 m high x 29.4 m long x 4 units).

44  Hydropower Development Plan

In general, when dam construction is planned for flood control or water resources
dcvclopmcnt. purpose in Indonesia, a study on hydropower development is
incorporated to save exportable resources such as oil, gas and coal. In the Overall
Development Plan, three dams are proposed for flood control and water resources
development. Accordingly, hydropower development is planncd for the foliowing

dams:

* Kampar Kiri No. 1 Dam (Kampar River Basin)
* Kampar Kiri No. 2 Dam (Kampar River Basin)
e Kuantan Dam (Indragiri River Basin)
Since the proposed three dams have multiple purposes, the optimum scales of the

dams are discussed in Section 4.5,

45 Formulation of Multipurpose Development Projects

Among the componenfs of the Overall Development Plan, the following.are

multipurpose development projects:

s Kampar and Kampar Kiri River Development Project

¢ . Indragiri River DcVelqpment Project

S-vit .
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4.5.1 Kampar and Kampar Kiri River Develobment Project

1)

®)

Purposes of the Project

Flood control of Kampar and Kampar Kiri rivers; and

Hydropower generation at Kampar Kiri No. 1 and No. 2 dams,
Major Facilities to be Studied

Kampar Kiri No. 1 Dam
Kampar Kiri No. 2 Dam

Optimum Scale

The optimum scale and hydropower generation capacities of the Kampar Kiri

No. 1 and No. 2 dams were decided through a study on alternatives, as shown

in the table below.

Description Unit | Kampar Kiri No. 1 | Kampar Kiri No. 2

: Dam Dam
Dam Height m 103 - 95
Flood Control Capacity 10°m” 250 150
Hydropower Capacity 10°m° | 646 _ 438
Dead Storage Capacity 10°m” 1,350 _ 1,612
Gross Storage Capacity 10°m” 2,246 2,200
Installed Capacity MW 131 , .40

 4.5.2 Indragiri River Development ij‘ect

@

@

Purposes of the Project

Flood control of the m'i_ddlc and lower reaches of thé Kuantan-Indragiri

~River;

 Trrigation water supply to Lubukjambi Irrigation Project; and

Hydropower generation at proposed dams, o
Major Facilit_ies to be Studied

Kuantan Dam

S - viil -
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(3) Optimum Scale

The optimum scale of the Kuantan Dam was decided through a study on

alternatives, as shown in the table below:

Dam Height 73m

Capacity Allocation
Flood Control 400 x 10°m’
Hydropower Generation 415 x 10°m°
Irigation ' 117 x 10°m’
River Maintenance . 213 % 10°m”
Dead Storage Capacity 425 x 10°m’
Gross Storage Capacity 1,570 x 10°m”

Installed Capacity 114 MW

4.6  Possible Maximum Development Amount of Water Resources

The governments of both Indonesia and Singapore -executed a Memorandum of
Understanding in August 1990 on the export of water from Indonesia to Singapore.

The export amounts agreed so far are as follows:

e 31.25m’s from Riau Province by the year 2010,
‘e 52.6 m%s from Sumata by the year 2090.

The possible maximum development amount of water in the study arca by the three

proposed dams and the Kotapanjang Dam is calcu.latcd at 103 m%s.

4.7  Project Cost Estimate .

Project cost has been estimated based on the following concept:

e All unit .costs are baécd on the pﬁcc level as of July 1994.

» Cumrency co_hvcréio_n rates are assurricd at US$1.00 = Rp. 2,175 and
¥1.00 = Rp. 21.90 as of July 1994, e |

. Project cost is composed of construction base cost, c:ompcnsat'ion cost,
administratioh'cost, engineering cost, price contingchcy, physical contingency

and value added tax.

S-ix
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The estimated financial project costs of the five project components are summarized

in the table below,

Unit: Rp. 10
Project ‘ F.C. L.C. Total
(1) Kampar Kanan Water Supply Project 155,256 127,068 282,324
(2) Kampar Kanan River improvement 444,751 423,859 868,610
Project .
(3) Kampar and Kampar Kiri River 1,018,100 793,692 1,811,792
Development Project
(4) Indragiri River Development Project - 1,328,732 1,172,919 2,501,651
(5) Upper Indragiri River Improvement 360,022 307,215 | - 667,237 .
Project ' ' '
Grand Total ' 3306861 | 2,824,753 | 6,131,6141

Note: Price Contingency is not included.

4.8 Economic Evaluation

The economic viability of the Overall Dcvcloprhcnt Plan was assessed by means of
Economic Internal Rate of Return (EIRR), Benefit-Cost ratio (B/C) and Net Present’
Value (NPV). The discount rate of 10% was applied for the calculatmn of B/C and

NPV. The evaluatlon resuits are as shown in the table below

Project ' : EIRR B/C - NPV
(%) . (Rp. 10°)
(1) Kampar Kanan Water Supply Project 982 0.98 -2,300
(2) Kampar Kanan River Improvement Project - 10.30 1.03 7,592
(3) Kampar and Kampar Kiri River ' 1246 1.23 71,146
Development Project ; _ ' .
(4) Indragiri River Development Pro;ect L 1319 |- 133 222,775
(5) Upper Indragiri River Improvement Project - 10.55 1.07 15,851
(6) All Overall Development Projects : 11.90 1.20 314,967

5. FEASIBILITY STUDY
5.1 Objective Priority Projects

The following four priority projects were selected frdm the Overall D.ev'cIOpmerit :

Plan for further study in the Feasibility Siudy: '
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e Kampar Kanan Water Supply Project (Kampar River Basin)
¢ Bangkinang Area River Improvement Works (Kampar River Basin)
e Kuantan River Multipurpose Development Project (Indragiri River Basin)

 Rengat Area Flood Protection Works (Indragiri River Basin)

5.2 Basic Conditions

Tht_a target year for planning is set at 2019, and the target completion year of priority -
projects is 2004. Cost estimate for priority projects has been made under the same

conditions as the Overall Development Plan.

5.3  Kampar Kanan Water Supply Project
53.1 Pui'pose of Project

The purposes of the project are as follows:

¢ To supply imigation water to priority areas of Rantauberangin Irrigation
Development Project; and
e To develop water resources and ensure the required urban water demand

(domestic, industry, tourism, urban area flushing uses) of Pekanbaru City.

53.2 Proposed Structures

The proposed structures for the project are:
e  Kuok Intake Weir; and _
e Main irmrigation canals and other imigation facilities for the Rantauberangin

Irrigation area.

533 Water Demand

The peak water demand until 2004 is estimated as below,
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Unit: m/s
Purpose Peak Water Demand
Irrigation Water 16.11
Urban Water 10.90
Total 27,01
53.4 Main Features of Proposed Structures
The main features of proposed structures are as given below.
{1) Kuok Intake Weir
Weir Crest EL 40.0 m
Storage Capacity 1.6x10°m’
Design Flood Discharge 4,000 m/s
Gate Type Rubber Gate
Length x Height x No, of Units 30.0m x 3.7 m x 5 uniis

(2) Main Irigation Canal and Irrigation Area

53.5- Land Acquisition and Ho_use Evacuation

Description Left Bank Right Bank
Main Canal Length 44,00 km 40.00 km
Design Discharge 1131 m/s 4.80 m’/s
Jrrigation Area 9600 ha 4,615 ha

The neccssary area of land acquisition and number of house evacuation for the pchct

are estimated at 220 ha and 430 units, respcctlvely

5.4 Bangkinang Area River Improvement Works

541 Purpose of the Project |

The purpose of the Bangkinang Area River IrnprdVémcnt.Works is to mitigate flood

- damages along the Kampar Kanan Rlver in Bangkmang Area by the zmplcmcntatlon_ '

of river improvement.

S -xil
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5.4.2 Major Work Items

The major work items are estimated as follows:

River Improvement 49 km
Construction of Sluice 33 units
Construction of Groin 57 units
Reconstruction of Bridges 2 bridges

5.43 Design Scale and Design Flood Discharge

_ Design scale for the feasibility study stage is set at 5-year return period considering

that the area consists mainly of agricultural lands. Structures difficult for upgrading
in the future, e.g., bridges and sluice gates, are to be designed for 50-year return

period scale.

The design flood discharges have been determined as follows:

5-year Return Period 2,800 m’/s
50-year Return Period 4,000 m’/s

544 Land AcquiSition and House Evacuation

The necessary area of land acquisition and number of house cvacuation for the project

are estimated at 197 ha and 300 units, reépectively.

5.5  Kuantan River Multipurpose Development Project
5.5.1‘ Purpose of the Project

The purposes of the pl’()]CCt are as follows

s To protcct the Lubulqambl Irrigation Area from floods
e To supply 1mgat10n watcr to the pl'lOl'lty arca of Lubukjambl Imgdtion Area,
- and

. e To execute hydropower generation at Kuantan Dam.

S - xiii.
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5.5.2 Proposed Structures

The following structures are proposed for the project:

» Kuantan Dam;
e Lubukjambi Intake Weir; and

* Main imrigation canals and other imrigation facilities for the Lubukjambi

Irrigation Area.

5.53 Water Demand

The peak water demand for the project is estimated as follows:

Unit: mfs
Purpose Peak Water Demand
Left Bank Irrigation : 7.85
River Maintenance Flow (Constant Release) 57.39
River Maintenance Flow o 24.64
(Supplementation of Deficit in Downstream Area)
Total : 89.88
5.5.4 Main Features of Pro_poséd Structures
The main features of proposed structures are as given below.
(1) Kuantan Dam
Dam Type N Concrete Gravity Dam
Crest Elevation - | EL123.0m
Dam Height _ 73.0m
Reservoir Capacity 1 '
Effective Storage Capacity | 1,145x10°m?
Dead Storage Capacity- | 425x10°m®
Gross Storage Capacity 1,570x10%m°
Installed Capacity - 114 MW

(2) Lubukjambi Intake Weir

8§ -xiv .
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Gate Type Steel Roller Gate

Length x Height x No. of Units 29.4 m x 4.7 m x 4 units
- Crest Elevation EL 60.0 m

Design Flood Discharge 3,200 m*/s

Storage Capacity ' 2.2x10%m’

(3) Main trrigation Canal and Irrigation Area

The main features of the irrigation canal and irrigation arca are as follows:

Description Left Bank - | Right Bank
Main Canal Length 76.0 km -
Design Discharge 7.85 m'/s -
Irigation Area 9,376 ha -

§.5.5 Land Acquisition and House Evacuation

The necessary area of land acquisition and number of house cvacuation in the project

are estimated at 2,700 ha and 1,700 units, fespcctively.

5.6  Rengat Area Flood Protection Works
5.6.1 Purpose of theAProject

The pﬁrposc of the project is to protect Rengat Area from. flooding.

5.6.2 Proposed Structures

The proposed structures in the project are a ring dike, a drainage puniping station and -

other related structures. -

563 Design Scale

Dési_gn scale of 10-year return péri_od is applicd for flood control in the area. The

dcsign' scale for the interior drainage is determined at 5-year return period.
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5.6.4 Main Features of Proposed Structures

The main features of proposed structures are as follows:

Ring Dike 24 km
Drainage Pumping Station 1 station, 3.0 m*/s
Related Structures

Movable Steel Wall (10,0 m long x 1.2 m high) 3 units

Control Gate ' 5 units

Concrete Wall 1,400 m

Sluice ' _ 1 unit

Groin 8 uniis

5.6.5 Land Acquisition and House Evacuation

The nccéssary area of land acquisition and number of house evacuation for the projcct

are estimated at 40 ha and 20 units, respectively.

5..7 . Cost Estimate

Costs of priority projects have been estimated on the same conditions as the Overall

Development Plan, as summarized below.

: - Unit: Rp. 10°
Description Kampar Kanan Water Bangkinang Arca Kuantan River Rengat Arca Flood
Supply Project River improvement Multipurpose Protection Works
: ‘Works Developraent Project ©

Construction Base 137,067 . 176,070 507,371 28,817

Cost )

Compensation Cost 4,620 2,591 29,335 280
Administration and 20,790 26,540 77,573 4,336
Engineering Cost : :

Price Contingency L 76,752 116,133 282,717 8,568
Physical Contingency 22,783 30,586 85,351 4,006
Sub-Total 262,012 : 351,920 982,347 46,007

VYalue Added Tax - 26,201 '35,192 98,235 4,601

Total ' 288,213 387,112 1,080,582 50,608

58 Project Evaluation

Based on the'cstimated_ economic benefits and economic costs, the priority projects

have been evaluated in terms of Economic Internal Rate of Return (EIRR), Benefit-
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Cost ration (B/C) and Net Present Value (NPV). The evaluation results are as

summarized below.

Priority Projects

EIRR B/C NPV
(%) (Rp. 10°)
Kampar Kanan Water Supply Project 10.14 1.02 1,524
Bangkinang Area River Improvement Works 10.19 1.02 2,216
Kuantan River Development Project 15.27 1.74 256,670
Rengat Area Flood Protection Works 11.00 1.11 2,815
All Priority Projects 13.59 1.46 263,182

6. ENVIRONMENTAL STUDY

Environmental Impact Analysis (ANDAL) has been made for the priority projects

and concluded as follows:

(1) Natural Environment

Impacts on the natural environment by the construction of proposed facilities

are judged to be little,

(2) Social Environment

No important historical assets and cuitural properties were found in the project

area.

The area of land acquisition for priority projects is 3,157 ha and the number of
house evacuation is 2,450 units. According to the interview survey, there was
no strong objection among the inhabitants in the project site. Therefore, land

acquisition and house evacuation can proceed with rcasonable compensation

 for inhabitants’- losses and assurance of firm countermeasures for the

resettlement of people.
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1  INTRODUCTION
1.1  Background

The Kampar-Indragiri river basin, the study area, is located in the central part of
Sumatra Island, occupyirtg approximately 50,000 km® of the West Sumatra and Riau
provinces. Due to the insufficient flow capacity of river channels in the upper reaches
and the low and flat topography of the middle and lower reaches, arcas along both the

Kampar and Indragifi rivers suffer from habitual inundation during rainy seasons.

Pekanbaru City, the capital of Riau Province, and other cities 1n the study area also
 suffer from the chronic shortage of water supply during dry scasons, particutarly, :

municipal and industrial water supp'}y. The problem on water shortagc is_further
| aggravated by the concentration of population in the urban areas and transmigration

from Java Island, .

Appropriaté measures for fiood dam.age' and shuttage of water supply in the study
area mcludmg Pekanbaru City are mdispcnsablc to the cconomic development and
stabahzatmn of pe(:plc s hvchhood leading to the fuxther economic dcvclopment of
not only the West Sumatra and Riau provinces but the whole of Indonesia as well. To
this end, the Gouemment of Indenés_iu had requested tcchhic;at t:oopcratidn from the
Govermnment. of Japan to camry out the Study on Kampar—tndragiri River Basin

Development Project, hereinafter rt:_ft-,t'rcd to as the Study. '
1.2 Objectives of the Study

The Study has the following three objectiveS:

1) To fonnulatc the Ovcrall Devclopmcnt Plan for thc Kampar-lndragm R]vcr

Basin in which pnonty projccts will be selcctcd

(2) To carry out a Feambllltv Study for thc pnonty pmJects selected through thc
study on the 0vcrall Dcvelopmcnt Plan as the obJectlves rcqumng urgent

olution and
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(3) To transfer tcchnology to government counterpart personnel concemed

through the studies in Indonesia and in Japan,

1.3  Study Area

The Study Arca'is' within the watershed boundaries of the Kampar and Indragiri
rivers, covering about 50,000 km? which include parts of the .West Sumatra and Riau
.provinc_es' as tabulated below. Pekanbaru City, the capital of Riau Province, is
includcd in the study area for the study on a water resources development plan to
supply municipal, industrial and flushing water for .drai'nagc canals in the city (refer.
to Fig. S.1.1). | |

- . Unit: km>
River Basin  ° | West Sumatra Province |  Riau Province: " Total
Kampar B - 3,462 21,086 |- 24,548
Indragiri -~ = | 7,459 8809 16,268
In-between Area _ 0 ' 10,580 . 10,580 -
Total - _ : 10,921 - 40,475 1. 51396

2 PHYSICAL CHARACTERISTICS OF STUDY AREA
2.1 _Tupogfaphy

The study area of about 50 000 km® is situated in the ccntral part of Sumatra Isiand
and belongs to both the. R1au and West Sumatra provmccs About five-sixths of the

area bclongs _tu Riau Provmcc and the rest belongs to West Sumatra Province.

The Bansan rangc whlch is the backbone of Sumatra Island occuplcs the western part .-
of thc study arca bclongmg to- West Sumatra Provmcc The highest peak of the
' Bansan range in ) the study arca lS Mt. Mcrapl w1th clcvatlon of. 2,891 m above MSL

__ (mcan sea Icvel)

The western slope of the Bansan range. whlch is thc out31dc boundary of the study R
: arca rcachcs thc Indxan Ocean with very stcep slopc On the other hand the castcm
. '_-_slopc in the study area is rather gentlc and cxtends castward to thc swamp area Wthh

o had dcvcloped in thc castern part of thc study area untﬂ the Malacca Strait,
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The study area is divided into three arcas:  the ‘western mountainous area with N
elevation above 100 m MSL which oecupies one-third of the study area, the central
hilly area with elevation between 100 m and 10 m MSL which occupies another
one-third of the study area, and the eastern swamp area with. elevation below 10 m

MSL which occupies the rest.

2.2 Geology
The geology of the study area is as summarized below.

Scdim.entation started in the Corboniferous-Permian times, with the deposition of -
clastic sediments (shale, quartzite, sandstone) and some limestone of the Kuontan
formation. The formation is supposed to be 5,000 m thick. During the Upper
Mesozoic these rocks have been subjected to-folding, faulting and metamorphism,
accompamed by granite and dlorlte mtrusmns This actmty was proba'oly related to
the Thai-Malayan orogenesis. The rocks of the. Kuantan formation have been

- deformed and slightly metamorphose_d (greenschtst facies) at that time.

There are no Jurassic or Cretaceous rocks in this area. Therefore the idea of a long . -

period of non-deposition has to be considered.

The Tertiary deformation is | controlled by . basement block - faulting and -
wrenching (Sumatra Fault System). The development of a dextral ‘wrench fault is
_ .consequent with the oblique subduction of the Indian Ocean Plate The gcnerai result

- of the Tertiary to Quatemary pcnod of faultmg was the uphft of the Barisan volcanic |

- arch and the development of the basin and range topography in the Bansan foothllls .

In.the foothills, the grabens are fi lled by Terhary scdlments whllc the horsts eXpose

pre-Tertiary basement. Examplcs can be seen in the Pekanbaru Quadrangle '

The oldest Tertiary formatlon in the study area is exposed only in the Bansan'

' :mountams The sedlmentatlon mtenmﬁed dunng eariy Mlocene, ev1denccd by large_ S

exposures of the Ombilin formatxon m the Barlsan range and the Telisa formation in. -

the foothills area both consisting of marl lnnestonc and sandstone Basalt and'

_ -ande51te flows in the. Barisan range mark a new phase of tectomc act1v1ty dunng the -

Mlddle Mloccne At th1s tlme, the sedtmentatlon stopped m the Barlsan range
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Outcrops of the Pliocene Palembang formation, consisting of claystone, sandstone

and tuff, can be found only in the foothills and the Central Basin.

The last major period of uplift and block faulting occurred during the
Plio-Pleistocene. In the Barisan range, the volcanic activity is evidenced by the
 andesitic-basaltic breccias of the Malintang, Talong and‘Marapi mountains and the

deposition of pumicé tuff and volcanic ash, exposed in the area of Payakumbuh.

The uplift and subsidence continue to the present day in the foothills area. Further
east, the subsidence results in large areas of alluvium, deep swamps and coastal

deposits.

23  Meteorology
" The study area is located in the Riau and West Sumatra provinces in the central part
of Sumatra Island which lies along the Malayan Peninsula. This region is in the
southern part of Southeast Asia and is in the Inteftropical:Zone. The climate of

_ Southeast Asia is controlled by the Asan monsoons; hcncé, the climate of the study

area is under the monsoon’s influence.

Asian monsoons principally consist of four seasons, ie., the two seasons named
northeast monsoon season and southwest monsoon season and the two inter-monsoon

pcriods of thc above two seasons.

The northeast monsoon season, thc wet season, lasts approx1matcly from Novembcr
to March and wmds are in very constant dltcctlon The avcragc monthly rainfall in
this season ranges f from 200 mm to SOO mm in the mountalnous areas and 200 mm to

~ 300 mm m the mlddlc rcaches

_ Thc 'p_c_:l;_io.d of sou_tthst m_onSoon sca_sbx_i is dfy s_ca_Scl)h. §vhich’ lasts from about June to
Sebtemb’ér 'fhc southwest morisoon is ‘genérallj weaker than the northeast monsoon. -
,Thc southwcst wmd is hurmdlﬁed by the Indian Occan and causcs rainfall on the
i S westcrn slopc of the Bansan rangc whlch is- outsudc the study arca, but the weaker
| '_-wmds w1ll not causc heavy ralnfall Thc avcrage monthly rainfall in thxs scason .

‘-:rangcs from 100 mm. to 200 mm both in thc mountamous areas and thc middle

o '_reachcs
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Land Use

2.4.1 Present Land Use

Sumniary

The present land use in the study area is classified into seven catcgones as

- summarized below.

242

Unit: %
Category | - Kampar - Indragiri * | In-between Study Area
L : River Basin | River Basin - Area '
Forest ' . 675 - - 5350 . 97.7 69.8
Bush and Grassland 7.0 7.9 0.8 6.0
ShiﬂingCullivaﬁon : -38 - - 49 0.3 : 3.4
Wetland Cultivation : 1.6 4.4 0.5 2.3
-Upland Cultivation 1.0 2.6 0.6 1.4
_Tree Crops/ Estate 19.0 ' 24.8 0.1 1 16.9
Settlement 0.1 - 0.4 0.0 0.2
. Total ) 100.0 100.0 100.0 100.0 .
Future Land Use

_Thc future land use plan (draft) has been prcparcd by the chlonal Dcvcl()pment |

Plannmg Bureau (BAPPEDA) in Riau and West Sumatra provmccs as summarized

bclow
Category .. Total :
' Area(ha) | Ratio (%) .
(1) Area 1o be Protected for Future Use . o - 922,600 | - 179
(2)__Food Crop Farming, Animal Husbandry, Agro Industry Area | - 186,800 36
(3) _Plantation Development Area . 1,792,100 34.8
(4} Forestry Developmcnt Area 1,196,000 232
‘1(5) Urban Developmem and Transmiigration Sclt!ement Area ' 71,300 4 - 1.4 .
(6) Areato be Developed in Accordance with. Central 31,400 .06
. Government Policy _ . o T
£(7) City Development Area 24,400 0.6 -
1 (8) Other Purpose Development Area 480,900 - .93
1 (9) Conservation Area . _ - - 443,200 86 -
{(a)  Conservation Forest, Wlldhfe, Nalural Resourcm L N
(b) - Erosion Area : - 2 -
Total 5,148,700 - 100.0 -
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3 SOCIO-ECONOMY
31  Development Policy |
3.1.1 National Development Policy

In Indonesia, two national development plans are presently being implemented, the

“Second Long Term Dcvclopmént Plan and the Sixth Five-Year Development Plan.

(1) Second Long Term Dcvclopmcnt Plan

The Second Long Term Dcvclopmcnt Plan (PJ P IT) of 25 years from 1994 fo
2019 is a continuing process aiming to create and develop a physmally and

| mentally self-reliant nation. When these objectives arc. attained, GNP pe.r
capita will become around US$2,600 in 2019 which is almost four times the
_present, US$650. |

(2) Sixth Five-Year Dévclopmon_t Plan
The Sixth Five-Year Development Plan (REPELITA VI) is to be implemented

from 1994 to 1999, Economic growth is projected at 6.2% per annum on

" average.

3.1.2" Regional Development Policy
The regional development policy-is as described below.
) Seoond Lo_ng Te_nh De'vclopment Plan

. The targct of the rcgional dcvelopmcnt plan in PJP II is a stable, real,
dynalmc harmomous and rcspon31blc rcglonal autonomy, as well as-a more
even dcvclopment distribution along with’ 1ts outputs in the frame of

N mcre_asmg pu_bhc p_rospe_nty

_ The larget of ccoaomnc dcveloprnent is to attam a spccdy growth of thc gross_ 5
- rcglonal domcstlc product (GRDP) for the non- -oil and -gas sector, whlch is
v cstlmated on annual avcrage at approx 3, ’?% for Riau Provmcc and 7. 6% for

o Wcst Sumatra Provmcc
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The social development targets are (1) to increase the degree of public health
and nutrition; (2) to decrease the population growth rate; and, (3) to attain a

steady distribution and increase of basic and vocational education quality.
(2) Sixth Five-Year Development Plan

The pridn'ty of the regional economic growth is put on the non-oil and -gas

sector. The target of growth of the non-oil and -gas industry is set at 7.0% and

* 6.5% per annum for Riau and West Sumatra provinces, respectively.

Population -

3.2.1 Present Population

The present population in 'Ind_onesia and the sfudy area is described as below,

' (.1) Indonesia

The total population of Indonesia has increased from 119,208 thousand in
1971 to 179,379 thousah_d in 1990 with an average growth rate of 2.17% per

annum.
(2) Stdy Area

Thie -population of thc.study aréa was about 3 500 000 in 1982 and about '_
4,400,000 in 1991, Thc average growth rate in this pcrlod was 2 59% pcr _

annum

322 Population Projection of Study Area’ 7

The future populatidh in the study area is'.projccted based on past statistical data and.

the national and rcgmnal development plans PIPII and REPELITA VI Progcctmn is .

_ made for 25 ycars at five-year mtcrvals from 1994 to 2019 The rcsults of populatlon_ ; :

pI'O_]cCthl‘l are as summarlzcd in thc table bclow
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Unit: person
River Basin 1994 1999 2004 2009 2014 | 2019
Kampar 1,018,950 | 1,245,799 | 1,532,341 | 1,895,697 | 2,314,705 | 2,811,499
Indragiri 2335479 | 2,547,980 | 2,759,616 | 3,005,185 | 3,246,077 | 3,500,579
Total 3354429 | 3,793,779 | 4291957 | 4,900,882 | 5,560,782 | 6,312,078

4 OVERALL DEVELOPMENT PLAN

4.1 . Basic Considerations

The basic considerations to formulate the Ovcrall Development Plan are as follows:

* Target year is sct at 2019 in accordancc with the agrccmcnt between the
Prcparatory Study Tcam of JICA and the DGWRD, DPU;

e Future land use proposed in REPELITA V1 s a basis for plannmg, and

s The proposed land use is to be realized by the year 2019,

42 - Objective Area

(1) Flood Protection Areas

" ‘The areas considered for flood pro_tcctiorl' in the Kampar and Indragiri tiver .

basins are outlined below.

(a)

Kampar River Basin .
Bangklhaﬁg and surrounding agricultural areas along the_Kampar'_
Kanaanvcr ' ' D

'Agncultural areas and- towns scattered along the Kampar Kiri

Rlvcr

_ Areas along thc Kampar Rlvcr
. _Indragm Rlvcr Basm '

"Arcas along the mlddlc to lowcr rcachcs of Kuantan-lndragm _
-_Rlver '

.'Payakumbuh Solok and SlJunJung/Muara arcas in thc uppcr

- rcachcs '
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(2) 'Water Demand Areas
- The major demand areas for water resources development are outlined below.

(a) Kampar River Basin

. Irngahon water demand area proposed by DPU in Rantauberangin - -

Irmi gatlon Development Project.

e Domestic water demand area in Pekanbaru City.
(b) . Indragiri River Basin

~* lrrigation water demand area proposed by DPU in Lubukjambi

Irrigation Development PrOJect

3) Hydropnwcr Generation Arcas

Hydropower gcncration is basically considered to be subsidiary to flood
control and water resources development. Hydropower generation is posmble

* at the followmg dams:
(a) Kampar River Basin
¢ Kampar Kiri No. 1 Dam
. » Kampar Kiri No. 2 Dam
(b) Indragiri River Basin

s Kuantan Dam
. Uppcr Sinamar Dam

¢ Sukam Dam
‘43 Selection of Possible Damsites
- Through the study on potential water sod_rccs,‘ the de_%lokjfnent_ bf-riyer surface water -
by construction of dams was identified as a possible water so'dfce in the study area. In -

addltmn, cmpluyment of dams as one of the- countcnncasurcs of ﬂood control is

_ consxdcrcd

From these consxderatmns constructmn of dams for ﬂood control and watcr resourccs -

. dcvelopmcnt is mcorporatcd 1nt0 the planmng of fac:ht:cs As the f' ISt step for the e

8.9
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formulation of the Overall Dg:vclopincnt Plan, the following six dams are selected as

possible dams. Their locations are as indicated on Fig. S.4.1.
e KapoernanDam
_» Kampar Kiri No. 1 Dam
e Kampar Kiri No, 2 Dam
b o Upper Sinamar Dam
. Sukeim Dam
¢ Kuantan Dam
a4 Flood Control Plan
4.4.1 Planning Criteria for Overall Development Plan
Target Year
For this project the target year is set at 2019,
E | . DesignScale
T‘l_1¢ following table shows the design scales adopted to this project.

Unit: Year retumn period

* Particulars - _ ~ Initial Phase |  Final Phase
' (Urban/Rural) . |.. '
Kampar Rlver System .
Kampar Kanan River . 5/5 50
Kampar Kiri River - 50
Kampar River after conﬂuence 13 - ' 50,
Indragiri River System . '
Sinamar/Lampasi/Agam Rivers - 10/10 50
" Lembang River - 10/ 10 30
Sukam/Palangki Rivers = P 10/19 ' 50
' _Kuantan—lndtagiri River- S 10/5 . 50
Standard Flood D:scharg :

Standard ﬂood dlschargcs Wh]Ch corrcspond to thc dcsxgn scales detcrmmed above

' arc as follows
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Initial Phase . _ Final Phase
" River Catchment | Return | Standard | Return | Standard
Area Period . Flood Period Fiood
Discharge | Discharge
: (an’) | (Year) | (m¥s) | (Year) | (m's)
Kampar River System '
Kampar River at Bangkinang 3337 5 2,800 50 4,000
_ Sibayang River - ' 1,187 5 1,050 50 1,650 |
- Singingi River ' 552 5 350 . 50 950
Kanipar Kiri River : 3,284 - - 50 - 3,100
‘Kampar River at Langgam 12,284 - - 50 6,800
Indragiri River System : : .
Kuantan River ai Lubukjambi 7,453 5 3,900 50 6,550
Kuantan River at Peranap - 10,885 5 © 4300 | 50 6,800
Kuantan River at Japura ‘112,320 5 4,500 50 7,000
Sinamar River : _ 1,278 i | 1,550 50 2,100
Lembang River _ : 359 10 500 50 1,000 -
Sukam River 360 10 . 700 50 1,050
Kuantan River at Muara 6,169 10 3,950 50 5,450

4.4.2 Premises for Flood Control Planning

Flood Control Effect of Kotapanjang Dam

The reservoir _opcration simulation for Ko'tapa'njang' Dam 'whic_h is presently under
construction by PLN was carried out for floods from 1971 to 1992. The simulation
- tesults show that the flood control effect of the Kotapanjang Dam cannot always be

-expected.

' Indrégiri—.Gaung Floodwav .

DPU. had conducted a fcas:blllty study for the, Kampar-lndragm Zonc for the
canahzatlon in the cast coast of Sumatra. The floodway is proposed in this plan to
" divert a maximum dlschargc of 500 m /s from the Indrdgm Rwe.r to thc Gaung Rm:r- |
Detail dcs‘ngn has also been started: for thls ﬂoodway Accordmgly, this ﬂoodway is-

| consxdered asa prcrcqulsltc for thc prcscnt study

443" Applcable Alt_emativie Measures

For flood control thc followmg four mcasurcs are con31dered as . appl:cable"- L

-_countenneasurcs o




e Construction of flood control dam;

e Improvement of existing river channel;

e Establishment of retarding basins; and,

¢ Construction of floodways.

44.4 Identification of Flood Control Plan

Summary

The following component projects of. the Overall Development Plan have been

formulated:
Component Project Purpose Note
Kampar River Syslem '
Kampar Kanan River Single
Flood Control Works :
" Kampar and Kampar Kiri Multiple | Kampar Kiri No. 1 & No. 2 dams will be
River Flood Contro]l Works ' - | multipurpose dams.

Indragiri River System : _
‘Kuanian-Indragiri River . Multiple | Kuantan Dam will be a muliipurpose dam. -
Flood Control Works - - . .
Upper Indragiri River _ _

Fliood Control Works . _
- Payakumbuh Area Single
- Solok Area - Single
- Sijunjung/Muara Area - Single

4.4.5 Optimization of Flood'Cnntrol Plaﬁ

The optlmlzatmn of thc smglc purposc flood control plans glven in the tablc above

'has bccn studlcd as bclow

: gtlmlzatlon of Kdmpar Kanan Rm:r Imnrovcmcnt Works

(1) Opnmum Plan

The stddy on altcmatives by employing the Kapoernan Flood Control Dém -

and the Kampar Kanan Rlver Impmvcmcnt as. appllcablc measures . has

o sclcctcd the Kampar Rlvcr Improvcmcnt w1th0ut Kapoeman Dam a8 thc

_ optlrnum ﬂood control plan
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(2) Desig.n Discharge

The design discharge of the Kampar Kanan River with a SO-year return period

was estlmated at 4,000 m s,
(3) Optimum Alignment and Longitudinal Profile

The case with shortcut at heavily mcandéring ‘portions was identified as the
optimum case because of the least cost. In the optimum case, the average

riverbed gradient is 1/2,820 and flow velocity is 1.6 to 2.5 m/s.
~ (4) Optimum Cross Section |

The case that could assure flow capacity mainly by embankmient, with
cxcavation at only extremely narrow sections, is selected as the optimum cross _
section. The river width and'height of high water level from the present land

elevation of the case are 300 m. z_md 2.6 m, respectively.

- Optimization of Kanigar'and' Kampar Kiri River Improvement _Works"
- (1) Altemative Measures -

In this project, the following facilities alfe. considered as applicable measures. -

. Kampar Kiri No. 1 Multipurposé Dam .
¢ Kampar Kiri No, 2 Multxpurpose Dam .

» Retarding Basin i in the downstrcam stretch of the Kampar Kiri Rlver

* River improvement of the Kampar and _K.ampa_r Kir Rivers
" (2) Optimum Plan | |
Since the Kampar Kiri No. 1 and No. 2 dams are employed for both flood
control and hydropowcr generation purposcs thc optlmum flood control plan

was sclcctcd through a study on alternative cases w1th the abovc mcasurcs
@) Optimum Plan_of_ Dam' _

The optlmum capdcny allocatlon for the Kampar Km No 1 and No

--dams was deterrnmed as tabulatcd bclow '
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Unit: 10°m’
Capacity Kampar Kiri Kampar Kiri
No. 1 Dam No. 2 Dam
Flood Control 250 150
Hydropower Generation 646 438
Dead Storage 1,350 1,612
Gross Storage : ' 2,246 2,200

(b) Retarding Basin

In accordance with the land use plan of REPELITA VI, the area along

the Kampar Kiri River in the stretch upstream from the confluence with

~ the Kampar Kanan River is deSignated as forest area. _’I‘he ﬂow'capacity

of the present channel in this section is very small and this area is always

lnundated Accordmgly, this area has been considered as a natural _

retarding basin.

(3) Design Discharge -

The desrgn dlscharges of 50-year return penod for the river nnpruvement

works are estrmated as bclow

Sibayang River (Kiri No. 1 Dam)

500 m’/s
Singingi River (Kiri No. 2 Dam) 150 m'/s
Kampar Kiri River 1,450 m’/s
Kampar River 4,850 - 5,100 m/s

(4) Optimum Alignment and Longitudinal Profile

The following stretches are considered for river improvement.

. Sibay:ang RiVer_
e Singingi River

. Kampar Kird. Rrver '
B . Kampar Rwer

- Rrver rmprovement works are not reqmred for both the Slbayang and Singingi

: nvers beeause the Slbayang River has enough ﬂuw capacny at present and a

o forest area exrsts along the Smgmgr RIVBI'
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The optimum alignment and longitudinal profile under the design _diScharges

mentioned above are selected through a study on alternative cases as below,

(a) Kampar Kiri River

- Alignment The present alignment has been basically
maintained since wider channel can be
consideréd by application of one side bank,

Longitudinal Profile Basically follow the present profile.

‘() Kampar River

Alignment To create smoother channels by shortcut at

: heavily meandering points.
Longitudinal Profile Determined on the basis of the new
: alignment: 1/5,500 - 1/17 000 (Average
1/11,000). :

- (5) Optimum Cross Section

The following cross sections are selected;

Kampar Kiri River -
Lipat Kain - Kampung Dalam Left bank only -
Kampar River - .
Langgam - Kerinci | B=600m
Kerinci - downstream _- | Right bank only .

Optimization of Flood Control Facxlltles for Middle and Lowcr Rcachcs of Indragiri
' Rlvcr ' . o :

The optimization of flood control facilities for thc mlddlc and Iowcr rcaches of thc

Indragln Rwer is dcscnbcd bc!ow
) Applicabl_c Measu.rcs'
The following facilities are considered as applicable rhéas_ur’eé. |

. Kuaﬁtan Dam

- * Upper Sinamar Dam .




Summary

‘e Sukam Dam
e Retarding Basin in the stretch downstream from Japura of the Indragiri
River |

e River Improvement of Kuantan and Indragiri Rivers

(2) Optimum Scale of Dam

In a study on alternative cases with the combination of the above three dams,
only the Kuantan Dam is employed for flood control purpoée. ‘Since the
Kuantan Dam is developed as a multipurpose dam, the optimization study has
been conducted as prcséhtcd in the latter pai't_and the optimum allocation of

reservair capacity is decided as below.

Capacity Allocation of Kuantan Dam

Flood Control 400 x 10°m>

Hydropower Generation 415 x 10°m° _'
{Iriigation ' 117 x 10°m’
River Maintenance | 213 x10°m’
Dead Storage . 425 x loﬁm3
-Gross Storage I 1 570% 10°m’

(3) Retarding Basin

In accordance with the land use plan of REPELITA VI, the left bank area
along' the Indragiri River in the stret_ch-downstrcam from Japura is d_csignatcd
as forest area and non-designated area. Aécordingly, this area can be

considt_:fcd as a retarding basin. The design discharge of this section can be

~ decreased by 500 m3/s, by applying th_is afca as the rc_tarding basin. - -

' Smcc thc futurc land use in thls area is forest, no benefit is obtained even if
 the arca is not con51dcred as a retardmg basin and protcctcd from floods. -

. ccordmgly, th;s rctardmg basin is taken into COnSJd_crat_lon.

- (4) '. f)c_sign Dischargé.

The dcszgn dlscharges for river unprovcrncnt works of the Kuantan Indragiri

S | Rlvcr are as follows

. S-16
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Kuantan Dam - Peranap 3,200 m’/s
Peranap - Japura 5,400 m’/s
Japura - River Mouth 5,050 m™/s

(5) Optimum A.lignfncﬁt and Longitudinal Profile

~ Alignment and longitudinal profile are as follows:

Alignment ' To create smoother channels by shortcut at
' heavily meandering points,

Longitudinal Profile Determined on the basis of the new alignment:
' 1/2,400 - 1/5,000 (Average: 1/3,400).

. (6) Optimum Cross Section

The following cross sections are selected.

Lubukjambi - Peranap B =300 m

Peranap - Japura .B=600.m _ : :

Japura - Downstream Right bank only (Left bank is proposed as a
: . retarding basin) R _

Optimization of Flood Contro} Structure for Payakumbuh Area
The following three rivers in Payakutnbuh Area have b.l:cl_l studied:
. Sin_a.ma: River
e Agam River
e Lampasi River -
.(1} Applicable Measures

Si_néc there is no-sﬁitablc_ site for dams, retarding basins and floodways in the |

' Payakumbuh area, river improvement only is the applfcablc measure. '
@ Design Dischaige

" The design discharges for river improvement works are as follows:



Sinamar River

490 - 2,100 m*/s

Agam River

1,100 m”/s

Lampasi River

650 m/s

(3) Optimum Alignment and Longitudinal Profile

The optimum alignment has been determined to basically follow the present
alignment and shortcut on the heavily meandering part. The proposed

longitudinal grédicnts are as follows:

Sinamar River 1/450 - 1/2,050
Agam River 1/1,000
Lampasi River 1/600

(4) Optimum Cross Section

~ The case that ass@lrcs flow capacity by a combination of excavation and

embankment is selected as the optimum case.

Optimization of Flood Control Structure for Solok Area
. The following two ﬁvgrs in Solok Arca have been studied:

o Lembang River

e Sumani River .
'(1)- Applicable Measures . - e

Since there is no suitable site for dam construction and retarding basin, river -
o im_prdvem_ent and floodway are applied as alternatives. After a comparative -

study, river improvement without ﬂoodway is selected as the optimum case.
(2) Design Discharge |

The design discharges for river improvement works are as follows: -

Lembang River ] L,000ms
| Sumani River 700m’fs
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(3) Optimum Alignment and Longitudinal Profile

The OPtimurh alignmé'nt has been determined to basically follow the present

alignment and shortcut on the heavily meandering part.  The proposed -

- longitudinal gradients are as follows:

Lembang River 1/140 - 1/1 480
Sumani River 1/800

" (4) Optimum Cross Section

The excavated channel is applicd to the Lembang River for the upstream
stretch from the 11km point from Singkarak Lake. For the stretch

downstream from the same point, normal scctidn ‘with _cmbankme'n't_ and

channelization as determined for the Sinamar River is applied.

" Optimization of Flood Control Facilities for Sijunjung/Muara Area

" The following three rivers in Sijunjung/Mﬁara Area _ha\?e been studied: '

~ Sukam River

Palangki River

Kuantan River

- 1) Appl'ic.able Measures

‘The following works arc considered as apphcable for thc SIJunJung/Muara'

area, Thcrc is no suitable site for rctardmg basm and ﬂoodway

) Sukar_n Dam

. Rivcr.Improvement :

Through a compdranve study, river 1mpr0vcment w1thout Sukam Dam s :

sclcctcd

E (2)' .Design Dis’charg¢

The design dlschargcs based on the standard flood dlschargc of SO-year rcturn_

| perlod havc been detcrrmned as follows



Summary

Sukam River - 1,050 m’/s
Palanpki River 2,060 m’/s
Xuantan River . 5450 m’/s

(3) Optimum Longitudinal Profile

The proposed longitudinal gradients are as follows:

Sukam River 1/650 - 1/1,400
Palangki River approx. 1/1,500

(4) Optimum Cross Section

Normal section with embankment and channglization of low water channel as

determined for the Sinamor River is applied.

4.5 | Irr_igatioli Development Plan

4.5.1 ':Basic Concept for Planning

The Irrigation Dcvclopmcnt Plan is form'ulated'to grasp future irrigati(m water

dcchOpcd as farmland but havc water deficit and areas with newly established

.'development plans but with no ungatmn facilities constructed yet Planning for new

farmland development is not included in this study.

452 _Identiﬂcation of Objective Dev_elopmen't Areas

Out of the cx1st1ng dcvclopment plans, the ‘areas of the Rantauberangin Imgatxon._ o

" Dew:lopment Pro_]cct in the Kampar river basin (total 1mgable area is 40, 000 ha) and
_ thc Lubukjarnbl Irnganon Dcvclopmcnt Pro;cct in thc Indragln river basm (total
lrngabla arca is 50, 000 ha) are selccted as thc objectwc dcvclopmcnt areas. Among .
-: these areas, the ob]ectlvc 1rngablc areas whcrc xmgatlon watcr isto be supphcd are as :

- . follows



(1) Rantauberangin Irrigation Area .

Summary

Unit: ha
Area _ Left Bank | Right Bank Total
Existing Irrigation Scheme Area . 5171 ~ 4,338 - 9,509
Net Additional Area | 10517 277 10,794 |
| Total : 15,688 4,615 20,303
"~ (2) Lubukjambi Irrigation Area
R _ Unit; ha
Area _ Left Bank | Right Bank. Total
Existing Irrigation Scheme Area 4,142 2,230 6,372
Net Additional Area : - 12,875 10,992 - 23,777
Total 17,017 13,132 30,149

453 Necessary Facilities for Irrigation Developméht Plan

(1) Intake Weir

(a) Réntaubcrangin Irrigation Area

.. Water released from the K(')tapanjang' Dam is used for the

: Rantauberangin Irrigation Area. To regulate the released water and to

intake water to irrigation canals, the Kuok Intake Weir is proposed.

(b) Lu‘bukjambi Irrigation Areca

Water dcvclopcd by thc proposcd Kuantan Dam is used for the

- Lubukjambi Imgatlon Area. To rcgulatc thc released watcr and o

intake water to 1rngat10n canals, thc Lubukjambl Intake Wclr is

_pr0poscd

(2) Main irn'gation _C_aﬁal_ .

’I'hc mam u'rlgatlon canals proposcd for thc two 1mgat10n ‘arcas .are. as |

Summarlzcd below.
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Unit: km

Irrigation Area Left Bank Right Bank Total
Rantauberangin 84 40 124
Lubukjambi 119 123 242

4.5.4 Irrigation Water Requirement

The future imrigation water requirement in both irrigation areas was estimated under

double~cr0ppihg condition and through the optimization study of cropping pattern.

The optimum cropping pattern with minimum water requirement has been identified,

as shown below.

Usit: m'/s
irrigation Area Left Bank | - Right Bank Total
Rantauberangin 20,69 4.80 25.49
Lubukjambi --19.31 17.62 36.93

1) Rantaubcrangin'lrrigation Area

455 Selection of Irrigation Area for Priority Projects

selected priority pr0]ect areas are summanzed below. -

_Among-thc irrigation. areas prop'oscd' for the Overall Dcvclopmént' Plan, priority

"pro_]cct areas have been selected in conmderahon of higher cconomlc v1ab111ty The

g : s : Unit: ha
Area Left Bank | Right Bank | = Total
Exxstmg Irrigation Scheme Area 5,171 4,338 9,509
| _Net Additional Area _ 4,429 217 4,706
Total 9,600 4,615 14,215
@) I..ubukjanibi_ Irrigation Arca
o o : : Unit: ha
o Area o Left Bank | Right Bank “ Total
Ex;Stmg'irrigdtion'Scheme Area | 4,142 - 4,142
- | 'Net Addmonal Area - 5,234 - 5,234
' Total ] 9376 - . 9,376
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4.6  Water Resources Development Plan
4.6.1 ~ Water Source

River . water, groundwater, Spring water and lake water in the study area are
considered as the water supply sources. Development of river water by the
construction of dam only is evaluated to have enough supply capacity for the future

water demand in the study area.
4.6.2. Future Water Demand

The future water demand in the study area was studied for the following ten sectors

with 2019 as the target year.

¢ Imigation

. i)omcstic Water
¢ Industry

e Tnland Fishery

. Livestock

. Tourlsm

¢ Urban Arca Flushmg
¢ Hydropower Generation
¢ River Navigation '

¢ River Maintenance Flow

The future peak water demand forecasted by sector is summarized below. The
average annual growth rate of total water demand cxcludmg thc nvcr mamtenancc

flow is 7.6% in the. Karnpar nvcr basin and 3, 2% in the Indragm nvcr basin.

Unit:- m%/sec " -

River Basin 1994 1999 2004 2009 - 2014 2019
Kampar 308.32 32192 332.94 34419 | 3s6.10 | 367.35
{13.74) - (27.34) | (38.36) (49.61) " " (61.52) (72.71
Indragiri ' 29734 318.24 32888 | 33929 34984 { 359.95
- (150,93) {171.83) (18247 | -(192.88) | (203 53) | (213.54) .

Note: Flgures in pa:entheses md:cate water demand cxcludmg river mamtenancc flow.



4.6.3 Water Balance Analysis

The maximum annual deficit obtained for the simulation period from 1981 to

Summary

1992 is

summarized below. The sub-basins not given in the table have no water deficit.

Unit: 10°m’
Kampar River Basin : ' Indragiri River Basin ‘
Sub-basin Max. Annual Sub-basin Max. Annual
Deficit Volume - Deficit Volume
: I-1 57.2
) 12 - 13.1
K-2 . B%.1 1-3 . 13.3
' i i-5 11.0
I-6 - . 2728

4.6.4 Overall Water Resources Development Plan

.Kampar River Bésin .

3R M_ajo_r Water Dcmand_ Areas

Ma]or water demand arcas were identified at the . Rantaubcrangm Im;,dtlon
Dcvclopmcnt Pro;cct area wh:ch requires a maxnnum of 25.49 m’/s i m 2019
and Pekanbaru City Wthh’ requires 10.90 m’/s in 2019. No water deficits

appear in the other sub-basins,

(2) Foimtilaﬁon of Water Resources Dcvclopmént Plan

~ Since the ~major demand areas- of Rantauberangm Irrlgatlon Dcvclopmcnt

Project and- Pekanbaru Clty are sxtuated downstream of the Kotapanjang Dam
which i is prcsently under construcnon by PLN water released from the dam .
could be utilized for watcr supply to these areas by constructlon of the Kuok

Intake- Wclr on thc Kampar Kanan River at the uppcrmost reaches of the

| Rantaubcrangm area..

On'thc‘ othé’f hand, it is 'd'iff cult to use the Kampar'Kiri No. 1 and No. 2 dams
for water supply to. thc abovc water demand areas due to their far locatlon

Thercfore they should bc mdcpcndent!y developcd The expected bencflt by"

'_thcsc dams is-of ﬂood control. and hydropowcr generation because thc watcr_

demand dowustrcam from thcse dams is as small as 1 m /s
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Therefore, the water resources development plan in the Kampar river basin is

formulated as follows:

Water Resources o ' Purpose
Development Plan
Kampar Kanan Water Trrigation water supply to Rantauberangin Irrigation
Supply Project Project and supply of domestic water, etc., to
: Pekanbaru City. (Singlée Purpose) '
Kampar Kiri No. 1 Dam Flood controi and hydropower generatlon
- Construction Works - (Multiple Purpose) . B
Kampar Kiri No. 2 Dam Flood ¢ontrol and hydropower generation,
Construction Works (Multiple Purpose)

Indragiri River Basin

(1) Major Water Demand Area

The fnajor water demand area is identified at Lubukjambi Imrigation

Development Project area which requires a maximum of 48.03 m*/s in 2019.
(2) Forrnu.latiox:l of Water Resources Development Plan -

Smcc only the Kuantan Dam ‘has enough' reservoir capac:ty for water supply -
to the Lubuk]ambl Irrigation Dcvelopment PrOJcct area and maintenance flow
for the downstream of the dam, it is seiectcd as a water source dam for the

- Indragiri river basin:

Since the flood conirol and water resources development plans are formulated
as multipurpose projects by using the Kuantan Dam, the 6ptin_1’um scale of the

dam as a ..rnultip‘urpose development pmjcbt_ "has been studied. The
optimization étudy hés becn conducted as‘ pres.e'nted in the latter part and the
optimum storage 'capacity of :t_hc .Kuantan:‘i)_am and the allocation for each

purpose are determined as follows:

Flood Control . 400 x 10°m°

. Hydropower Generatmn ol 415 x 10°m°
Irigation -~ - ) 117 x 106m3
River Maintenance Flow L 213 % 10%m’
Dead Storage L 425 x 10°m’ L
Total . 1570x1{}5m3 N
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| 4.7 Hydropower Development Plan

4.7.1 Basic Planning Concept

Indonesia’s energy policy is to efficiently mobilize hydropower potential to save
exportable resources such as oil, natural gas and coal, contnbutmg to maximization of
the country’s foreign exchange carnings. In this sense, whenever dams are planned in
development projects, the possibility of hydropower development are taken into

account.

Hydropower development is planned for the following three dams emplojcd in the

Overall Development Plan:
e Kampar Kiri No. 1 Dam (Kampar River Basin)
« Kampar Kiri No. 2 Dam (Kampar River Basin)

. Kuam'an Dam (I'ndragiri River Basin)

4 7.2 Necessity of Electric Power Development in Study Area

Presently, the powcr supply capac:ty cannot meet the derndnd in Regmn III
espcc:ally Pekanbaru City. Even though PLN is constructmg three 1'1‘13_]01' powcr
stations in the study arca, dcmand will exceed the supply capacity in 2005. After
2005, the addmonal demand shall have to be met from other regions through’

interconnection network. To reduce power supply from other regions, dcveIOpment

of.a-powcr generation plan for the region is.necessary.

473 Overoll Development Plan of Hydropower Generétion '

A study on’ dcvelopment scale altcmatlvcs has becn camed out and the. optimum

development plan has been dec1dcd The rcsults of thc study are summarized below.

Pamculars ™1 Unit |. KamparKiri | KamparKiri | Kuantan Dam
ST o No.1Dam |  ‘No.2Dam .. L
Dam Helght - <ok 103" 95 73
-Necessary Storage Capacity for 10°m” 646 . 438 527
| Hydropower Generahon B L : o
~ | Tnstalled Capacity. .~ 1MW 131 40 114
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4.8 Formulation of Multipurpose Development Projects
4,8.1 Project Coniponents

The Overall Development Plan has five project components, three in the Kampar
River System and two in the Indragiri River System. The projc.cts consist of three
single purpose and two multipurpose projects of flood control and water Tesources

development as shown in the table below (refer to Fig, S.4.2).

- Name of Proiedt Purpose

Kampar River System '
(1) Kampar Kanan Water Supply Project - Single
(2) Kampar Kanan River Improvement Project Single
(3) Kampar and Kampar Kiri River Development - Multiple

Project : : :
Indragiri River System . . :
(1) Indragiri River Development PrOJect . . Multiple
(2) Upper Indragiri River Improvement Project Single

As shown in the table above, the .following’ two projects are multipurpose

development projects of flood cbntrol__arid water resources dcvcl()pﬁ]ent. L

e Kampar and Kampar Kiri River Development Project

o Indragiri River Dcv;eh_j)pmcnt Project

. 4.8.2 ‘Optimization for ‘Karr_.lpar‘and Kampar Kiri .River" Developrnent Project

Optlmlzatlon for Kampar and’ Kampdr Kiri River Dcvelopment Pro_}cct hdS been
 carried out as dlacussed below. '
1). Purpnses of the Projcct

* Flood control of Kampar and Karnpar Km r1vcrs, and .
Hydropower gcncrat;on at Kampar Kiri No. 1 and No. 2 dams.

_ | (2) Major Fac__ll_lthS to be Studlcd
o Kampar Kiri No. 1 Dam
¢ Kampar Kiri No. 2 Dam : L
* River 1mpr0vement of Kampar and Kampar K1r1 r1vcrs
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(3) Alternative Cases

Alternative cases are established by the combination of reservoir capacity of

~ the two dams and the design discharges for the improvement of the Kampar

and Kampar Kiri rivers. A natural retarding basin at the downstream of

Kampar Kiri River is taken into consideration in all altemnative cases.
(4) Optimum Plan

The alternative case in Wh_ich the Kampar Kiri No. 1 and No. 2 dams have the
reservoir capacity of 2,246x10°m” and 2,200x10°m”, respectively, has been

identified to have the minimum cost.

The majof features of the optimum plan are summarized below.

(1) Kampar Kiri No. 1 Dam_
(a) Capacity Allocation

Flood Control . 250 x 10°m’
Hydropower Generation 646 x 10°m°__
Dead Storage | 1,350 x 10°m’
Total 2.246 x 10°m’

(b) Water Level )
Surcharge Water Level - EL1285m .
Normal Water Level ) EL 1250 m

. Low Water Lével -~ . EL1139m .

{c} Flood Contro} . ' '

' Control Method - . : Non:gated Control

(2} Kampar Kiri No, 2Dam
(a) - Capacity Allocation

Flood Control .~ 150 x 10°m*
Hydropower Generation 438 x 10°m’
Dead Storage 1,612 x 10°m°
Total ' 2200 x 10°m’.
{b) Water Level S '
Surcharge Water Level @ EL 1369 m
Normal Water Level EL 135.0 m
Low Water Level _ EL 128.0 m
() ‘Flood Control- S :
‘Control Method | Non-gated Control

(3). Design Discharpe
‘(2) Kampar Kiri River

: Lipat Kain -~ s : 1,450 m’/s
- (b) Kampar River: s 1
- Langeam - Kerinci - . . ] 4,850 m/s

Kerinci - River Mouith - 5,100 m>/s
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483 Optimizatioh for Indragiri River Development Project
The optimization for Indragiri River Development Project is as discussed below.

(1) Purposes of the Project

e Flood control of the middle and lower reaches of the Kuantan-Indragiri
River; .
» Irrigation water supply to Lubukjambi Irrigation Project; and

. Hyﬂropowcr generation at proposed dams.
(2) Major Facilities to be Studicd

¢ Kuantan Dam
¢ Upper Sinamar Dam
- o Sukam Dam

e Improvement of the Kuantan-Indragiri River
(3) Alternative Cases

Alternative cases are established by the combmdtmn of teservoir capacity of
the ‘three dams proposed and design discharges for the Indraglrl Rwer In.
| al]ocatmg the rcscrvmr capacuy of the three dams for flood control water
resources development and hydropower generatm‘n,..thc Upper Smamar and_
Sukam dams are not allocated any flood control‘capacity_becéuse of the ﬁttle
cffect of flood control by their small catchment aré:aé and rcserﬂ_foir' capacities. |

The Kuantan Dam only is allocated a flood control cépacity. _ '
(4) _ Optimum Pian

- The alternative case in which the Kuantan Dam only is employed and the -
other two dams are cxcludcd is selected as the 0pt1mum plan in duc

consideration of cost and beneﬁt and-number of _houscs to be cvacu_atcd.

The major features of the Kuantan de and dcsrgn dlschargc of Indragln

River are as summanzcd in thc tables bclow -
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(a). Major Features of Kuantan Dam

Capacity Allocation _

Flood Control _ 400 x 10°m’
‘Hydropower Generation ' 415 x 10°m’
[rrigation -~ 117 x 10°m° .
River Maintenance 213 x 10°m”
Dead Storage 425 x 10°m’
Gross Storage : 1,570 x 10°m’
Water Level
Surcharge Water Level " EL120.0m
Normal Water Level . EL 1152 m
Low Water Level EL 102.0 m
Flood Control :
Control Method ' S Constant Rate Discharging
: ___ Method
Control Starting Discharge 500 m'/s
Constant Rate : _ 0.440
(b) * Design Discharge of Indragiri River
Kuantan Dam - Peranap - 3,200 m’/s
‘Peranap - Japura 5,400 m’/s
Japura - River Mouth 5,050 m™/s (Indragiri Retarding Basin
L and Gaung Floodway are considered.)

49  Possible Maximum Development Amount of Water Resources

The governments of both-IndonCsia and Singapore executed a Memorandum of
Undcrstandmg in August 1990 on the export of water from Indonesia to Smgapore

The export amounts agrecd so far are a8 follows

e 31, 25 m /s from Riau Provmcc by thc year 2010.
* 52 6 m /s from Sumatra by the ycar 2090.

: Three darns are proposcd m the Overall Dcvelopmcnt Plan in this Study, as follows:

. Kampar Km No 1 Dam (Kdmpar Rlvcr Basm)
Kampar Kln No. 2 Darn (Kampar Rlvcr Basm)

. Kuantan Dam (Indragm River Basm)

_'-To study thc possﬁnhty of watcr cxport to Smgaporc from the study area, the possible

maxunum dcvclopmcnt amount of water resourccs is estlmatcd by cmploymg thc.
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above three dams together with thc Kotapanjaﬁg Dam which is prcscntly under
éonstruc_tion by PLN. The results of cs_timation sﬁow that 103 m*/s of the possible
maximum dcvclbpmcnt amount of water resources is expected from the stﬁdy area.
Of the 103 m’/s from the study area, 81 m’/s is expected from the Kampdr river basin,

and 22 m’/s fmm the Indragiri river basin.

'As mentioned before, six possible damsites have been identified in this Study and the
three dams_mcntiohcd above have been taken up for the Overall Development Plan of
the study area from thé economical point of view. However, if economical,

~ environmental and social matters are put aside, about 25 m*/s could be additionélly'

obtained although the development cost 'may be high.

4.10 Project Cost Estimate

_ Conditions for Cost Estimate _

Project cost has been estimated based on the following concept:

e All unit costs are based on the price level as of July 1994,

e .Cufr'cncy conversion ratcé are assumed at US$1.00 = Rp. 2,175 and
~ ¥1.00 = Rp. 2190 as of July 1994, . | o
. Pro]cct cost is composcd of constructmn base cost, compensanon. cost,

administration cost, engmeenng cost, prlcc contingency, phys1cal contmgency

" and value addcd tax.

The estlmatcd financial project costs of the five project. components. are summarized

_ in.the table below.

Unit: Rp. 10°

Project | EeC. L.C. .| Total
(1) Kampar Kanan Water Supply Prolect © | . 155,256. 127,068 |-~ 282324
1-1  Kuok Intake Weir/Rantauberangin | 107,874 |~ 87,942 = 195816
-~ Irigation System Construction” | -~ =~ | B
. Works (Initial Phase) _ 2 R . 1.0
1-2. . Rantauberangin Irrigation System | -+ 47,382 | . 39,126 |- - 86,508
- Construction Works (Final Phase) |- - N B
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.444,751

424

: Works (Fmal Phase)

Rengat Area F‘]ood Protecnon ‘

2) Kampar Kanan River Improvement 423,859 868,610
Project ' ' ‘
2-1  Bangkinang Area River 126,915 120,397 247,312

Improvement Works : :
{Initial Phase) .
2-2 - Bangkinang Area River 45,135 59,125 104,260
Improvement Works '
- (Final Phase) - .
2-3  Lower Kampar Kanan River 216,755 181,406 398,161
Improvement Works
- (Initial Phase) )
2-4  Lower Kampar Kanan Rlver 55,946 . 62931 118,877
Improvement Works
_ (Final Phase)- . _ _
| (3) Kampar and Kampar Kiri River 1,018,100 793,692 1,811,792
Development Project ' 3 '
3-1  Kampar Kiri No. 1 Dam 379,796 274,195 653,991
- Construction Works :
32 Kampar Kiri No. 2 Dam 158,568 143,113 301,681
Construction Works _ -
3-3  Kampar Kiri River impmvement 50,113 | - 33,800 83,913
‘Works
3-4  Kampar River Impmvement 429,623 342’584 772,207
Works : '
L(4) Indra agiri Rwer Development PrOJect 1,328,732 1,172,919 2,501,651
41 Kuantan River Mulnpurpose . 503,705 422,283 - 925,988
Development Project -
4-1-1 Kuantan Dam Constructlon ' 256,976 _ 210,292 467,268
_ ‘Works o _ . -
4-1-2 Lubukjambi Intake We:: / 100,591 85,693 186,284
e Irrigation System Construction
Works (Initial Phase) : .
4-1-3 Lubuk_]ambl Intake Weir / 146,138 126,298 2_72-!436
Irrigation System Constructlon
Works (Final Phase) . _
4-2  Kuantan-Indragiri River . 825,027 750,636 1r575’663
Improvement Project g 5 -
421 Lubuk]ambl-Peranap Area Rlver 275,053 290,878 565,931
______ lmprovement Works . . o
4222 _ Peranap-Japura Area River 338,925 | - 304,315 643,240
' Improvement Works: _ - _ ; .
4-2-3 " Rengat / Area Flood Protectmn ' - 21,704 _ 17,932 39’.6_36
Works (Initial Phase) o ' . SR
189,345 | . 137,511 © 326,856
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(5) Upper Indragiri River Improvement 360,022 307,215 667,237

Project _
'5-1  Payakumbuh Area River | 131,335 99,581 230916
- Improvement Works ' : :
(Initial Phase)
5-2  Payakumbuh Area River 63,799 | - 63,523 127,322

Improvement Works
(Final Phase)

5-3

Solok Area River Improvement - | 52499 | = 41410 - 93,909
~ Works (Initial Phase)

5-4

Solok Area River Improvement |- 16,793 26,489 | 43,282
Works (Final Phase) : :

55

Sijunjuﬁg’/Muara Area River | 72077 - 54,586 | 126,663
Improvement Works ‘ : .
(Initial Phase)

5-6

Sijunjung/Muara Area River 23,519 - 21,626 45,145
Improvement Works . :
(Final Phase)

Note:

a11

Grand Total - | 3306861 | 2,824,753 6,131,614

Price Contingency is not included.

Implementation Schedule

Based on the constniction schedule of each project, the'implementatioﬁ"schcdulc of

the Ov

erall Development Plan has been prepared by placmg hlghcr prlonty on

prOJccts thdt satisfy the followmg conditions (refer to Fig: S 4. 3)

Urgency in nnplcmcntatlon to mitigate ﬂood damage;

Higher economic efficiency and less negative social lmpact to be expcctcd

- with the 1mplcmentat10n and

412

- 4.12.1

- Contribution to existing or ot_hcr ongoing projects of thé_ I_ndoriesian' '

Govermnment.

Economic Evaluation

Basic Conditions for Evaluation

Flood Control Plan -

__Thc__baSic 'conditiohs_ for the econo_r_nic evaluation of the Fl(_)od Control _Plan are as

follows: L
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¢ Designscaleis SO-year return period

_'0 Annual average benefit or potential flood damage is calculated by the mesh
unit based on LANDSATanalysm data;

¢ Final completion year is ﬁxed at the year 2019 which is the final year of the
Second Long Term Development Pllan"(PJP H); and project life is assumed at
50 years; considering. the durable life of facilities to be installed and other.
similar projects: in Indonesia; |

. Project benefit is estimated on the projected development stage in 2019 in
sccordance with the final conipletion year; and

. Currency conversion rates are assumed at US$1 00 =Ryp. 2, 175 and ‘
¥1.00 = Rp 21 90 as of July 1994,

Water Resources Development Plan

The water demand in 2019 are forecasted for ten categories. Four out of the .ten
categories; hamely, (1)_domestic_ ‘water, (2_) industrial water, (3) tourism, and -
(4) urban area flushing.water are oalled public water, and the benefits of public water |
and imrigation water are estimated. The benef1t of- hydropower use are estimated o
separately, and the remammg four categories are not 1nchded in the estlmdtlon of

benefit because they are not expected to brmg any monetary benefit.

Basic conditions for economic evaluation of the Water Resources Development Plan

are the same as those of the Flood Control Plan above except the second condition.

derop_ower_ Development Plar_i_

’I‘he economic evaluation on the Hydmpower Development Plan is conducted for

Kampar Km No 1 Dam Kampar Kiri No 2 Dam and Kuantan Dam which are

proposed as multlpurpose dams

Basic condltlons for economlc evaluatlon of the Hydropower Developrnent Plan are

~ the same as those of the Water Resources Devclopment Plan mcntmned above.
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4.12.2 Economic Benefit

Flood Control Plan

Fl_ood control benefit is defined as the reduction of inundation damage attributed to
the proposed works. T_‘hc reduction is obtained as the difference between the estimated

inundation damage under the with- and the without-theQProj:ct situations.

. Inundation damage consists of direct and indirect damages. Direct damages concern

the following items:

¢ Agricultural and aquacultural products;
e Residential, mdustnal and business houses and bu1ld1ng5 and

. Publlc facxlmcs
Damage is calculated for five cases of floods, 2-, 5-, 10-; 25- and 50-year return

periods of ‘with- and without-the-project situations. The estimated benefit of the

Flood Control Plan is summarized in the table below.

Flood Control Project : _ Average Annual
' : s ~ Benefit
~(Rp. 109
{1) Kampar-Kanan River Improvement Project _ ‘
- Bangkinang Area River Improvement Works - 38,342
- Lower Kampar Kanan River Improvement Works . 51,846
(2) Kampar and Kampar Kiri River Improvement Project L
- Kampar Kiri River Improvement Works : - 7.250
- Kampar Kiri No. 1 Dam : s 3,259
- Kampar Kiri No. 2 Dam : ' ‘ a 480
- Kampar River Improvement Wo:ks , . b 35,7298

(3) Indragiri River Development Project /
Kuantan-Indragiri River Improvement Project R -
- Lubukjambi-Peranap Area River Improvement Works | 69,763

- Peranap-Japura Area River Improvement Works 58,833
- Rengat Area Flood ProtectionWorks = . . | . 36,536
(4) Upper Indragiri River Improvement Project . e o
- Payakumbuh Area River Improvement Works o 43,556
- - Solok Area River Improvement Works- . 1 34,453

- Sijunjung/Muara Area River Improvement Works 12,420

Water Resources' Development Plan

_ Thc_bc_ncﬁ_t of the Water Resources Developmcgf Plan ci_ohsist_s 'of_' thc" folldWiﬁg:..- -

S350 o
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(1) Public Water

The benefit of public water is estimated as the economic price of raw water at
intake points. The unit price of raw water is assumed at Rp. 46.3 /m’.
However, the unit price of raw water for urban area flushing is 60% of
Rp. 46.3/m’.

Kuok Intake Weir will start to supply public water at 4.78 m’/s in 2004 and
gradually increases as the demand increases until 10.90 m’/s in 2019, and
generate the average annual benefit of Rp. 5,075x10° at 4.78 m’/s and
Rp. 12,230x10° at 10.90 m’/s. |

(2) Imrigation Water

Th_c annual benefit of Rantauberangin Drigation Area are estimated at

Rp. 17,723x10% as follows:

Unit Benefit

Kind of Paddy Initial Phase Final Phase
Field " (Rp. 1,000/ha) (Start from 2005) (Start from 2010)
' - Area Average Area Average -
' Annual | ‘Anmual
L Benefit S Benefit
L ._ : (ha) (Rp. 10% - (ha) __(Rp.10%
Existing . 306.1 (30%) 3,659 ~.1,1200 .0 ]
Existing - 612.2 (60%) 98 | 568.1 0 -0
(Rainfed) N ‘
Existing 1,020.3 (1009%) 4,922 - 50219 0 0
(Undeveloped) L _ : L
Incremental 1,020.3 (100%) 4,706 48015 6,088 62116
Total’ : ) o 14,215 11,511.5 - 6,088 6,211.6

’I'hc annual bcncﬁt of Lubukjambl Imgatlon Area has been estlmated
Rp. 28 306><10 asshown in thc tablc bclow

-at

‘ Kind of Padc_iy 9 Umt,Bcncﬁt _ -Initial Phase - " Final Phase
- Fietd T (Rp 100(}/113) 1 ~ (Start from 2005) (Start from 2015)
T - 1 - Area . Average Area’ " Average
", Annual " Annual
.| ‘Benefit - : Benefit
: T (ha) | (Rp.10% (ha) (Rp. 109
Existing 306.1 (30%) 1,670 511.2 1,515 4637
Existing - 6122(60%) - | 376 | 2302 S5 S 398 -
: (Ramfed) A P R o L
“Existing "’ 71,0203 (100%) . | 2,096 2,138.5 650 S 663.2
(Undeveloped) S e Lo Lo n :
Incremental 10203 (100%) . [ - 5234 53403 18,543 18,919.4
-} Total o 9376 82202 - 20,773 - 20,086.1




Hydropower Development Plan
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The benefit of the Hydropower Dcvclopmént Plan is the cost of alternative facilities.

* The alternative facilities are assu_med as a hypothetical thermal power plant with the

'same capacity-as the hydropower plant.

The cost of a thermal power plant is estimated as the sum. of kWh value and kW

~ value. 'I'he unit kWh and kW values have been assumed as follows based on actual

past' records of thermal powcr plants in Sumatra Island and through the discussion

~ with PLN officials.

kWh value US$0.0178/kWh . Rp. 38.715
kW value . | US$318.14/kW ( > 50,000 kW). Rp. 691,955
Rp. 851,861

US$391.66/kW ( < 50,000 kW)

The estimated benefit of hydropower is summarized below.

Energy Valué

-Power Value

Project Starting _ Annual
' " Year | Energy: - kWh Installed | kW Value | Benefit
' Output Value Capacity. | (Rp. 10% | (Rp. 105
. (GWh) | (Rp.109 | (MW) o '
Kampar Kiri’ 2010 3085 | 15428 121.2 - 83,865 99,293
No. 1 Dam o : ' - '
Kampar Kiri 2016 | 1283 | 4967 - 382 - | 32,541 37,508
No. 2 Dam ' : o ' _ : o
Kuantan 2005 583.4 22,586 94.4 65,321 | 87,907
Dam 2015 657.0 25,436 - 103.6 71,687 - 97,123

4.12.3 Economic Cost

The economic costs of projects of the Ovére_ill Devclopmcnt Plan are as follows:

(5) Upper Indragiri River Improvement Project -

- Project Ecommlc Cost
L R R _(Rp. 10%
(1) Kampar Kanan Water Supply Project * - 234,606 . -
(2)_Kampar Kanan River Improvement Project - - 719,397
(3) Kampar and Kampar Kiri River Improveinent Pro;ect 1,501,603
.(4) Indragiri River Development Project . 2,073,459
© 553,387




4.12.4 Economic Evaluation on Overall Developnient Plan

The EIRR, B/C and NPV have been estimated as below.

| Summary

Project EIRR B/C NPV

| (%) (Rp. 10%

(1) Kampar Kanan Water Supply Project 9.82 0.98 -2,300

tﬁ (2) Kampar Kanan River Improvement Project 10.30 1.03 7.592
: (3) Kampar and Kampar Kiri River 12.46 1.23 71,146

Development Project .

(4) Indragiri River Development Project 13.19 133 222,775

(5)  Upper Indragiri River Improvement Project 10.55 1.07 15,851

| (6) All Overall Development Projects 11.90 1.20 314,967

4.13  Selection of Priority Projects

4.13.1 Criteria for Selection

The priority prdjects to be studied further in the Feasibility Study were selected from

s High Economic Viability

e Urgent RcQuircmcnt '

e Less Social and Envi'ronm'entallimpacts :

4132 Iden:,iﬁcétion of'Priority Projects

the Overall Development-Plan under the following criteria.

. Bascd on the cntcna for sclcctlon mcntloned in the preccdlng sectxon, the following

have been 1dent1fied as pnorlty projects.

Karrin'af River Bzisin. :

) Kampar Kanan Waté’r'Shpply Project

P Lo . Bangkmang Arca Rlvcr Improvcmcnt Works '

ndragm R:ver Basm ;" L

Kuantan River Multxpurposc Dcvclopmcnt PrOJcct' o

chgat Arca Flood Protcctlon Works L
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4.13.3 Cost for Priority Projects

‘The financial costs of priority projects arc as summarized in the following table.

Priority Projects - Financial Cost
: _ - . (Rp. 10%)
(1) Kampar Kanan Water Supply Project {Initial Phase) 195,816
(2) Bangkinang Area River Improvement Works (Initial Phase) 247,312
(3) - Kuantan River Multipurpose Development Pro_]ect 740,325
- {Initial Phase) - B
(4) Rengat Area Flood Protection Works 40,295
Total - ' : : 1,223,748
(in ¥10°% (¥1.00 = Rp. 21.90) _ : _ 55879
(in US$10”) (1JS$1.00 = Rp. 2,175). 1 563

Note: Financial costs include Physical Contingency and Value Added Tax. Price
Contingency is excluded. .

5 .F.EAS.IBILI'TY_STU_DY

51 General

5.1 Ob_j-ec_tive' l’l-lofity Projectsl-

Thc objcctlvc pnonty pm]ects for fea51b111ty study are as follows |

. Lampar Kanan Water Supply Pm_}ect
. Bangkmang Area Rlver Improvcment Works
. Kuantan River Mul_tlpurp_osc Dcvclopmgnt Pro;ect ‘

e Rengat Area Flood Protection Works
512 Basic Conditions -

Target Year for Planning

' Thc target ycar for plannmg is set at 2019 same as the Ovcrall Dcvclcnpmcnt Plan _

This target year is used to detcrmme watcr dcmand in the future

__Tzirgét COm'glcti'on Year -

- The target year for completxon of pnonty pr0]ccts is set at 2004 Thc ycar 2004 is thc o '_ o

last ycar of the Seventh F:vc-Year Dcvelopment Plan (REPELITA VII) Thc

o s‘-739_.\ o
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implementation period of nine years ('1996-2004) is dccmcd approptiate by the
feasibility study.

Cost Estimate
Cost estimate has been conducted on the same conditions as the Overall Development .

Plan, i.e., the cost is as of July, 1994 and currency conversion rates are assumed at
US$1.00 = Rp. 2,175 and ¥1.00 = Rp. 21.90.

5.2  Kampar Kanan Water Supply Proje’ct .

5.2.1 Planning Criteria

Purpose and Major Components of the Project
The purposes of the project are as follows: .
o To supply imigation water to priority areas of . Rantauberangin Irrigation'
Development Project; and -
‘e To develop water resources and ensure the required urban water demand
(domestic, industry, tourism, urban area flushing uses) of Pekanbaru City.

The proposed structures consist of the Kuok Intake Weir, main imrigation canals and

on-farm deife,l()pmcnt structures of Rantauberangin Irrigation Project. -

Objective Area
The objt:Ctivc'arcas for irrigation development in priority projects are as tabulated
below. The oquctivé_area for urban water supply is Pekanbaru City.

S R . Unit; ha
‘Rantauberangin Irrigation Development Area | - Left Bank Area | Right Bank Area
Existing Irigation Area D - v ' 4338

Presently Imigated -~ o . 1,837 1,822
"~ Presently Rainfed [~ 553 . | =35
" Presently Undeveloped .~ =~ - 2781 2,141
. [ Net Additional Aréa - 4429 277
- [Total -~ - 9,600 4,615



Summary

‘Design Scale

The design scale for the determination of irrigation water requirement is set at S-year
return period. The target year for the determination of future water demand for urban

water of Pekanbaru City is set at the year 2019.

5.22 Water Demand
(1) lbrigation Water Requirement

The imigation water requirement of the priority project area in the
Rantauberangin Irrigation Area is estimated based on the optimum cropping
pattem with double cropping. The estimated peak water requirement is

s’umma_rizcd below.

_Unit: m%s
Area ‘Peak Waler Requirement
Left Bank ' 11.31
| Right Bank . o 4.80
Total o 16.11

(2) Urban Water of Pekanbaru City

The water demand of Pekanbaru City as estimated in the Overall Dcvclopméﬁ{

Plan has been applied for the feasibility study. Water demand is as follows:-

Unlt m’/s
Purpose g Peak Water Requlrement
Domestic _ |- .- 3.80 :
Industry -~ - - 0.78
Tourism N 001
“ Urban Area Flushmg ' . 6.31
Total o 1 <1090

3) Total-Watcr D_cmand |

Based on thc above, the peak water demand in the Fea31b111ty Study was

dctermmcd as fnllows



-
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Unit: m’/s
Purpose Peak Water Demand
ir_igation Water : 16.11
Urban Water : 10.90
‘Total 27.01

523 Preliminary Design of Proposed Facilities

(1) Kuok Iniak_e Weir

The Kuok Intake Weir is proposed to regulated the water released from the
Kotapanjaﬁg Dam and to intake water to main irrigation canals. The movable
type wier with rubber gates is selected considering tcchmcal and economical |
' aspects The main structural fcaturcs of the weir are shown in Fig. S.5.1 and

summanzcd below.

Particulars Value
Afterbay Reservoir : S _
Normal Water Level EL40.0m
Low Water Level ' : EL 38.0 m .
- Required Storage Capacity - 1.6 x 10°m’
Intake Discharge (for Overall Plan) _ B x
LeftBank 20.69m/s *
Right Bank - .  480m/s

‘Design Flood '

- Design Se¢ale (Return Penod) - ' 50) year
Design Flood Discharge . 4000m’s
High WaterLevel i EL 45.24 m

" Dike Crest Elevation - "] - EL46.44m
Riverbed Elevation o EL 36.30m _
Structural Dimensions of Weir - L o
Gate Type: E _ .. Rubber Gate
Sill Elevation =~ . .. = " EL36.3m
Crest Elevation .~ . ~ EL40.0m
' LengtthelghtxUmt . ]300 m x 3.7'm x S units

-Structural Dnmensmns of Fluqhmg ' '

_Gate E - R B : C .

. GateType . - - - Steel Roller Gate

-~ SillElevation: - ..} . EL353m
" Crest Elevation - oo LEL400m
.Lengtthe:g_txUmt o ) 5.0mx 4.7 mx 2 units

“Design discharge for the whole ungatlon area on the left bank;
does not-include dwers:on water to Pekanbaru Cxty
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(2) Main Irrigation Canal

The main features of irrigation canals are as follows:

Irigation Canal

Particulars Unit
' Left Bank Right Bank

Canal Length km 44.00 . 40.00

Design Discharge* || m'/s 1131 4.80

Gradient 1/3,000 _1/3,000

Max. Velocity . myfs 1.02 0.79

Lining 10-cm thick conerete lining side siopes with
stone wet masonry footing and compacted earth
.on bottom.

* The design discharge of 11.31 m /s for the léft bank is for the initial phase

5.2.4 Cost Estimate

Project cost have been estimated as summarized in the following table, -

~ Unit: Rp, 10°
Item Value

Construction Base Cost 137,067
Compensation Cost 4,620

~ Administration and Engineering Cost 20,790
Price Contingency 76,752
Physical Contingency . 22,783
Sub-Total 262,012
Value Added Tax 26,201

- Total 288,213

- 5.2.5 Project Evaluation
_ (1) Economic Bencfit"

The economic. beneflts of the 1rr1gat10n water and urban water are est1mated at

_ Rp 11 512><10 and Rp 12 234x10 rcspcctlvcly
.(2) Economic Cost

The economic project cost is cstimated at Rp. 162_,695>< 10% .



Summary

(3) Economic Evaluation

Based on the economic benefit and cost, E_IRR, B/C and NPV are calculated

as shown below.

| EIRR 10.14%
B/C 1.02
1 NPV Rp. 1,524x10°

Sensitivity ‘analysis has been carried out for the project on several cases of

changes in the benefit or cost, as summarized below.

CASE EIRR B/C NPV

' ' (%) 5 (Rp. 10°) -
Benefit, 5% down 991 ' 0.99 -920
Benefit, 10% down .. 945 0.94 - 5,561
Cost, 5% up 993 . 0.99 - 734
Cost, 10% up - 9.54 - 0.95. -5,189

53 Bangkihang' Area Rii'gr Improvement Woi‘ks
53.1 Planning Criteria

Purpose and Major Component of the Project

" The pu'rpdse of the Bangkinang Arca River merov.er_ncnt._ Works is to mitigate flood
' _Id_amagc's along the Kampar Kanah“Ri?_cr in Bzingkinang Atea by the implementation
" of river improvement. Major work items are embankment of dikes, excavation of

shortcut channels and coﬁs_trﬂction of related structures.

'_ 0b1ect1vc Rlvcr Stretch

The ob]ectlvc nver stretch i 1s the Kampar Kanan River from Rantauberangm Bridge
© (just upstrcam of Kuok Intakc chr) down to Dandublngkuang Br1dgc w1th a total
.. _ 'length of appr0x1matcly 49km. This stretch corresponds to the irri gahon
'devclopmcnt arca for thc pnonty pro;ect of Kampar Kanan Watar Supply Pr()]cct |
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