]







~ iNo. 52

JAPAN INTERNATIONAL COOPERATION AGENCY

DIRECTORATE GENERAL OF WATER RESOURCES DEVELOPMENT = .

MINISTRY OE PUBLIC WORKS, THE REPUBLIC OF INDONESIA
~ THE STUDY ON FLOOD CONTROL
FOR AMBON AND PASAHARI AREA
IN

" THE REPUBLIC OF INDONESIA

FINAL REPORT
(SUMMARY)

NOVEMBER 1997

 YACHIYO ENGINEERING CO., LTD.

yee

S§SS

JR

' 97-143




lllll'l i III LI

0906 (7]

' thhaggc Rale

M'\stc) Pian and Lonccptual Plan : :
lUSS =¥115=Rp.2,300 (as of Nov ombm 1, 1996)

~ Priority Project = | %
1USS~¥120 Rp 2,928 (as of Sc-ptcmben i, 1997)




PREFACE

In:respohs'e to a request from the Government of lhe'Repuinc of Indonesia, the

-Goveninent of Japan decided to conduct a master plan study and feasibility study on ﬂood

control for Ambon and Pasahari Area and entnlsted the sludy to the Japan lntemauonal
Cooperation Agency (JICA) :

~ JICA sent to Indonesia a siudy team headed by Mr. Masatomo Watanabe, Yachlyo
Engmeenng Co Lid. , thice times between October 1996 and November 1697, :

 The team held dlscusslons wuh the officials concerned of the Government of Indonesia
and conducted ficld surveys:in the study area, After the team relurned to Japan, further
studies were made and the present report was prepared. :

- 1 hope that this report will _conlribuie: to the promotion of the project and to the

enhancement of friendly relations between our two countries,

I wish to express my sincerc appreciation to the oflicials concerned of the Government
of the Republic of Indonesia for their close cooperation extended to the team.

November 1997

Al 7

Kimio Fujita
President
Japan International Cooperation Agency




- November, 1997
Mr. Kimio Fujita '
President :

Japan International Cooperation Agency

Tokyo, Japan
Dear Mr. Fujita,

LETTER OF TRANSMITTAL

We are pleased to submit to you the final report of the Study on Flood Contro! for Ambon
and Pasahari Area in the Republic of Indonesia. The report contains plans of flood control

-and city v{zater development projects, as well as the advice and suggestions of the authorities
‘concerned of the Government of Japan and your Agency. Also included are eomments made

by the Directorate General of Water Resources Development, Ministry of Public Works,
Republic of Indonesia, through technical discussions on the draft reports which were held in
Jakarta and Ambon, Indonesia.

The report consists of the master plan and feasibility study for flood control and city water
development in the central area of Ambon City, as well as the conceptual flood contro! plan
for the Pasahari area. In the Ambaon area, structural flood control measures such as niver
improvement, a diversion channel and small scale multi-purpose dams for the fivée (5) rivers,
and non-structural flood control measures for the river basin management, were proposed
targeting the year 2015 and 30-year return period design scale. In the planning, negative
socio-cconomic impact (reseltlement and land acquisition} and effects on the natural
environment were minimized as much as possible. In addition city waler development using
small scale multi-purpose dams was planned, based on the future water demand, in
conjunction with flood control project. In the Pasahari area, river dike systems with wide
river width and low dikes targeting the year 2015 and 20-year return period design scale,
were proposed as the most suilable flood control nieasures, based on the current and fiture
conditions of socio-economy and land use.

In view of the urgent necessity for flood control measures and water resources development
as well as niver environment improvement in the central area of Ambon City, and of the need
for the infrastructure development of Ambon as the capital of Maluku Province, we
recomimend that the Government of Indonesia implements the priority projects proposed in
the report as a top prionity.

We wish to take this opportunily to express our sincere gratitude to your Agency, the
Ministry of Foreign Affairs and Ministry of Construction. We also wish to express our deep
gratitude to the Directorate General of Water Resources Development, Ministry of Public
Works, Republic of Indonesia for the close cooperation and assistance extended to us during
our investigation and study. '

Very truly yours,

JE D b e

Masatomo Watanabe

Teaim Leader

The Study on Flood Control for Ambon and
Pasahari Area in the Republic of Indonesia




ludy Area of Ambon (From the South-west)
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Batu Mer:ah River _
Upstream View from the
River Mouth Bridge

{ Batu Merah River
Upstream View from the

Bridge at 0k250

Closely Located Houses

along the River

- 1k450 _
Inlet Site’ of Diversion:

Photo-3



Tomu River

Downstream View from
the Bridge at 0k420

‘Left Building is "PU"

Tonmu River

Downslream View from
0k900

Houses arc  closely
located and the river is
narrow and meandering.

Tomu Rl\«r.r
Upstream View from 1k900




Batu Géjéh River Mouth
Deownsiream View from 0k 100

Batu Gajah River
Downstream View from the
Bridge at k750

Batu Gajah River
Upstream - View. -from the
Bridge at 1%388




Batu Ganiung River

- Upstream View from the River
Mouth ™ -
Some parts of Houses are
located in the river.

Batu Gantung River

"4 Upstream View from  the

Bridge at 0k400 _
The steep slope of Batu
Gantung River basin is séen.

Batu Gantung River
Downstream View from 1k150
This section is the narcowest
in Batu Ganlung River, -



; Samal River

. ;3;‘ View upstream from
5+ lrigatton Free Intake
(Normal Flow)

¢ Samal River

{ View upstream from

i Irrigation Free Intake
(Flood Flow)

| . Samal Road Bridge
(Flood Flow)



Kobi River

| View upstreaim from

i New Free Intake
(Under Constriiction)
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Kobi River

View downstream at
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g Kobi River

4 View upstream from
Kobi Road Bridge
(Flood Flow) '
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The Study on Flood Control for Ambon and Pasabari Avea in the Republic of Indonesia’

Study Period: October 1996 - November 1997
Recipient Agency: Directorate General of Water Resonrces Development, Ministry of Public Works

1 BACKGROUND OF THE STUDY

Ambon Cily, the capital of Maluku Province, is blessed with a good natural port and has
been the social and economic center of the region ever since the days of colonial rule by the
Netherlands. The population of Arabon City, which cusrently stands at 305,000 as of 1996,
is forecast 1o rise to 420,000 by the end of 2015 with a population growth rate of 1.7%
based on the recent census, However, despite being such an important commercial center,
the center of the city is flooded and damaged every year by the five main tivers.-In addition,

current water supply in the central Ambon area is not sufficient with a supply coverage of

only 28 % and there will be a shortfall in supply of 9,500 m'/day by the year 2015 and
24,000 m’/day by the year 2030. 'Ambon needs to reinforce the infrastructure to support
future growth in line with the central governnient policy to develop the castern region of

" Indonesia. : . .

- Further more, at the strong request of the Indonesia side; it was decided to examine a -
conceptual flood control plan in the Pasahari area on the istand of Seram next to-Ambon.

This area is one of the highest potential irrigation areas in Maluku Province but is also.

- vulnerable to flood damage.

2 OBJECT IVES OF THE STUDY

" The objectives of the study can be summerized into the following three points: .

1) Formulation of & flood control master plan and city water development plan for the
“urban city area of Ambon B B

2) Implenientation of a feasibility study into priority projects raised within the master plan

- that require particularly urgent attention™ = .

3) Preparation of a conceptual flood control plan for the Pasahari area on Scram Island

3 FLOOD CONTROL FOR AMBON AREA

3-1  Outline of the Praject
(1) Basic Policy _ :

Based on the basin characteristics and river conditions, the basic policy for flood control and
city water development are set as follows: - _ .

1) Structural measures and non-structural measures for flood control and sediment control

" are planned with a planning scale of 30-year return period, targeting the year 2015,

2) Structural measures inchtdc river improvement works, dams, diversion chanaels and -
check dams. Non-stricturat flood control measures are measures other than structural
flood control measures to mitigate flood disasters and include various methods for flood
runofl suppression, for flood proofing and for facilitation of flood controt activitics.

3) Plans for water development for future domestic use through mulli-purpose dams are
proposéd with a planning scale of 10-year return period. Target water supply coverage :
is sct as 80 % by 2015 and 100 % by 2030. ' '

4) Special attention is paid to possible ncgative social and envi

_ ronmental impacts to
" identify optimum projects. :

(iv)



(2) Proposed Projects (Structural Flood Control Measures) -

The propoqed progecls for flood control and water resources development i in Ambon Area
“All projects with the exceptton of Rubu multi-purpose dam were

are shown ii Table-1,
selected as priority projects.

Table-1  Proposed Projects in Ambon Area "
Rivet " Ruhu - Batu Tomu Ba.m : Batn
' Merah ] _.Gajah Ganlung
| Construction Cost - {Rpmiltion] 6214 | 27,708 | 18 492: 170080 f 43,179
| Land Acq. &Comp Cosl Rp'iuiliion‘ 287 - l 252 . 7 ‘%34 i 6026
...l:.‘.‘..‘?.f.!.é??.‘i!!‘..s..‘.‘..'.?.'.‘...._.._.._._........ Awa | 5’5 ’“ J.3.230 “' . l 731 m 192 953 “‘, '49 291 m
Resclilenicnt Houschold 5 - 33 - o ) 69 - 27
River Tprovement Work el L ELW JENLCWIEHLCWIEHCWIERCW
Length | 1,600m 1,500 m 2,700 m | 2,200 m 1 450 m
Multi-purpose Dam ~Type  PRokFilt 3 -~ | RockFill | Rock Fill
B ngh[ i s “s00m | 366m
. N.D.D. * 116.000m /d : " 1's000m¥d | 2,500m’d
Diversion Channel LT : chuanel | T
Lenglh - 200m’ - - -
Check Dam CoTyps | Masoy |- | Masonry | Masonry | Masonsy
: : Height | 38 m: - 49m: | 6tm 35m
Land Reclamation - _Cost: | - g - Construction Cost : Rp. 6,608 million
(as Disposal Site) “AveDepth| T e
Area 6,56 ha '

*3 N.D.D.: New l} Developed Dlscharge

(3) Nen-structural Flood Control ‘\Ieasmes

The targets and methods of non-structural flood control measures are proposcd as shown in

*] Ruhn multi-py rpoce dam is not included in lhc Priority Projects bul is included in the Ma;{er Plan:
*2° E: Excavation, H : Flood Wall Heightening, C : Three-sided Concrelc Chaunel, W : River Wldemng

Table-2. ‘ :
Table-2 Voy_g_li uctural Elood Control Mmsurcs for Ambon An ca
: Objectives : e ~Meihods s
Suppression of Flood Runeff - Land Use Regulation - Off-site Storage -~
| - Vegetation Improvement - - Lowland Infiliration
Improvement of Flood Proof Function |- Land Use Regulation - Flood Proof Facilifics

Facilitation of Flood Disaster
Prevention Activily

]

(4) Praject Cost

The project cost for the priority pmjecls is esmnalcd to be Rp 302, 049 million (equivalent o
to ¥ 12,379 million) vsing unit prices as of September 1997 (USS 1= : Rp.2,928 =¥ 120). Of' S

< Management Organization - Flood Fighting Syslem
- Flood Forecast & Warning - River Management Zone

System

- Tlood Risk Map

Public Awareness
Human Resource Du.-.lopmenl ]

the total project cost, Rp 23,732 million i is the coet ofiand acqmsntmn and compensauon

3-2 Implcnmutallon Program :

T he respons1ble agency for project 1mp1ementanon w11| be the Ambon Iilood Conlrol Project .
Oflice which will be newly established at the project site under DGWRD. The Indonecian‘
government wish 1o implement this project using finance from an OECFE loan (Overscas

Economic Cooperation Fund). The overall implementation schedule is shown in Table-3.

™)

Qe
@“»;



Tablc-3___ln_xmg-_iﬂgltation Schedule

‘Fiscol Yoor T[] [ [ elale] o d
“ar | 1998/99] 1999/00] 200001 [ 2001102 2002/03 | 2003/04) 2004/05 ] 200516 | 2006/07) 2007/08

:lﬂf,aan Proceduse
2 Proowrement

a_Consulting Services | wspsnyga | |
b Lonstruct:on Work
3 Con;uitmg Serviees

a Suivey & Dmgn

¢ Const. Supg.n ision

4 Construction

3 Land Acquisition

33 ijccthalmtmn
‘ (l) ~ Environmental hinpact Assessment

Initial environmental examination was conducted and negatwc lmpauts were |dent|t1ed on 12

: envtronmental elements. OFf these twelve, reseitlement, solid waste and groundwaler were

considered to be significant impacts when tlic proposed projects are implemented. On this

 basis, environniental impact assessment (E1A) for the priority projects was conductcd and
© the impacts were carefully analyzed and conclusions were drawn as follows:

1) Reseltlement : The projects will be planned and designed based on the pohcy of Ieast
~ negative impact as well as continuous care for the resettled houscholds.

- 2) Solid Waste - Through laid. reclamation, existing landfills and construction material
 reuse, solid waste disposal will not be a signiftcant problem duiring project construction.
3) Groundwater : Construction of the multi- -purpose dams, the diversion tunnel and the -
three-sided concrete channel could cause negative impacts on groundwatei Facilitics
“will be planned and designed taking into account measures such as leakagc prevention,

recharge of groundwater alternatwe water resources and so on.

2y ECO]IOIIII(‘ Evaluation
The entire project is assessed to be. feasible, attaining an mtcmal rate of return (IRR) of

16.4 % using a discount rate of 10 %.. The projects for each river were also assessed to be
.fea51ble 'showing individual IRR of between 10.5 and 28.1 %.

’12!)1(:—4 Results of Economic Analysis for Pl‘lOl ity Project -

Case Econoniic Cest | NPV at 10% | B/Cal 10% IRR Remarks
: _ | _(Rp, Million) | (Rp. Million} | . m
| Ruhu River 7,768 26,154 53 28.1% |5-year return Period
Batu Merah River 31,635 | 98256 47 25.8% |30-ycar return Petiod
Tomu River 23,115 o 36,474 : 3.0 L 19.9%
BaluGajahRiver - | 92980 | 32262 . | L4 C131%
‘Batu Gantung River |~ 63,104 3619 | b1 10.5% i o
Entire Project . . 221,602 168,756 22 16.4% | |

. 3- 4 Rccommemlatmns

1) Urgent lmplementatlon of the pnonty projects. :
:2) Implementation of the non-structural measures in fine with the structural measures.

. '3) Careful and appropriate countermeasures to land acqwsmon and resettlement
- 4) River environment management. :
~5) Formulation of water distribution plan by the local gover nment

6) Continuous cftort to collect hydrometric data.

{vi)



4 FLOOD CONTROL FOR PASAHARI AREA
4-1° Outline of the Project

Based on the social, economic and river conditions, the basic policy of flood control
measures are set as follows:
1} Design scale of 20-year return period and target year of 2015,
2) Low cost river improvement works.
3) River dikes planned widely surrounding the current river course.
4) Multi-putpose dikes with road function, '
3} Staged construction to be prioritized.
Based on these policies, conceptual flood control plans were proposed for Samal and Kobi
- rivers as shown in Table-5. The project cost is estimated to be as follows: .
~ Samal River Project : Rp. 20,077 million  Kobi River Project : Rp. 22,190 million
Table-5  Conceptual Flood Control Plan for Pasahavi Area

o Planned - | ' Planncd- Desipn | * Dike Planned '|°  Land
" River Gradiént  |River Length | Discharge | Height River | Acqudsition
: ) . (k) (n’sec) | () | Width(m) [ Area (ha)
" Samal River 1200-3/3600 16,6 1,550-2,450 200 350-2.850 | 26,52
Tributary Musi River. | 1/220-1/270 - 5.5 900 200, 1 260-340 15.98
Kaobi River 1/180-1/4900 16.6. 1,900-2,650 | 2.00-2.50 | 540-1,500 29.98
Tributary Tinupa River 6.5 750 | _F200 | 220-410 1139 |

1/230-1/520

4-2  Project Evaluation _
(1) ~Initial Environmental Examinzfion

Possible negative ipacts were identified during project construction on 6 envirénmental -
elements as follaws: 1) Reseltlement, 2) Economic Activity, 3) Traffic and Living Activity, .

4) Solid Waste, 5) Coastal Area and 6) Water Pollution. However, o negative impact is
anticipated during operation stage following completion of construction.

(2) Econoﬁﬁc l*'lv'al:u'alion_ : ; o :

Since an IRR': of 16.0 % using a discount rate of 10 % will be:achie\}ca fd_r' the Samal River
flood control project, it is judged to be cconomically feasible. However, economic feasibility
of the Kobi River flood control project is marginal with'an IRR of 8.2 %. It should be noted
that flood control facilities in Kobi River could also be used as roads which would have

additional impact on the local economy, although benefits are difficult to quantify due to lack

of traflic data. E '
"Table-6 Results of Econoinic:Analysis

18,862:

4-3 - Reconimendations

Projoect ' Econotuic Cest - NPVatlo% | - B/Cat10% IRR
| (Rp. Million) *}  (Rp. Million) CoE . |
-| Samat River Project | ¢ 17,065 17,885 188 16.0 %
| Kobi River Projoct 2022 03 8.2 %

1) Farther stages of Nood conrol planaing in line with irrigation projects.
- 2) Continuous effort to collect hydrometric data. '
3) Land use regulation for the wide river area,

(vii)
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