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CHAPTER I PROJECT DESCRIPTION

1.1 5- Genera!

1.1.1 Background and Justification of the Project

"One of the policies raised by the Government of Indonesia to achieve the basic targets of

national development is the support and promotion of development of the eastern regions,
which are relatively undeveloped within Indonesia. In fine with this central government policy

- to develop the eastern regions, developiment investmient was initially concentrated in .

Sulawesi, but in recent years the Government and investors have turned their atication to

" further eastern areas such as Maluku Province.

: MalukiiiProviuc.eis located roughly héi[‘w_ay belween Sulawesi and Irian Jaya ahd is
* composed of the islands of Ambon (location of the provincial capital’Ambon Cily), Seram,

Buru, Halmahera, etc. Ambon City is biessec_l with a good natural pott and has been the social
and cconomic center of the region ever since the days of colonial rule by the Netherlands. The

~ poputation of Ambon City, which _cmurrently stands at 305,000 as of 1996, is forecast to rise to
- 420,000 by the end of 2015. However, despite being such an important commercial center,
Ambon, like other cities in the east of the country, lacks the infrastructure to support future '

- growth. : . .

The people living in the center of Ambon city invariably sufter from flood damage every year.
In recent years, big floods occurred in 1984, 1989 and 1996, of which the 1989/06/22 flood
caused the largest damage amounting to Rp. 25 billion.One of the projects being most
urgently implemented in the eflfort to develop the infrastructure of Ambon is that to put flood
prevention measuces in place in the urban districts of the city. Five main rivers flow into

- Ambon Bay and, although flood walls and other flood prevention facilities do exist, these are

not sufficiént to prevent the frequent flooding of the Ambon urban area.In order to prevent
the occurrence of such flood damage, the implementation of countermeasures such as dam
construction, river improvements, etc. has bécome an issue requiring urgent altention,

Moreover, in order to secuse the urban water supply to respond to increased demand in the

~ future, water resources development needs to be carried out in unison with the said flood
~ prevention measures. ‘Through the implementation of the said projects, the improvement of

river environment is also required as the river course and water quality, essential components
for Ambon daily life, have deteriorated badly due to the economic expansion of the city.

1.1.2 Objﬂ!ifds Of the .Project

‘The objectives of the Ambon flood control project are summiarized as follows:

- 1) To mitigate flood damage which occur annually along the five rivers {Ruhu, Batu
" Merah, Tomi, Batu Gajah and Batu Gantung) in the central part of Ambon ¢ity; . -
2) To supply raw water for domestic and-industeial use in Amboncity,
3) To improve river environment by appropriate facilities and to improve water quality and
quantity by developed maintenance flow,

-1y’



1.2 Prejeet Comyiosition
" 1.2.1 Project Components
The project is composed of the following two types of measures:

- Slruclural Flood Control Measures

To nuugate flood damages dlreutly, simclurcs measures such as river 1mprovement '
work, flood control dam, dwerclou channel, check damand soonare conslmcled along -

“or in the river courses.
- Non-structural Flood Control Measures
'Fo mitigate flood damages dm,clly or mdlrectly non structural ﬂood control meastires
including suppression of flood runoff, improvement of flood prooﬁng function and
~ facilitation of flood prcvcntion aclivities are constructed along the river courses or in
the river basins. :

(1) Structural Measures

'I he slmclural flood conlrol measures employed in the five (S) target rwer are summarized as
shown in Table-1.1.1 .

-~ 'J.‘ahlc—].l.l_ Structural Measures for Ambon Area L
-~ Ttem “§ RuhuR. | Merah R | TomuR. | GajahR. | GantungR.

: : §= ; ) R Tt - ; p
<< Pm_,rf ot Scale >>> _ 30 -)'Qat - 30 - year 30 -yéar | 30 -year 30 - year
(f) . - : - : -

iver Impruwmenr Work S S ) : : _
.I'..P").. '“‘3‘“ Scale (Relum Pc“(‘d) Syear | Saear. 30)“" 10}‘“3‘ LS
River-bed Formation Length () 4 1,600 | 1600 | 2700 | 20600 ) 1450
River-bed Excmvation  Depth (m) 1.60 1.00 0.80 1.00
Length {m) §,600 1,600 2,160 2,100

Concrete Channel Lengt my_ |7 """ 100 1,00 |00 Y900
' Fiood W'lll nghlenmg . Leﬁ 300 1,010 - 13¢ . 230 B
River Wid emns ety 0 Taso T T |

) Rock Fl | Rock Fill
o313 30

B 1uiglh (m) i e [ : 2090 T

(3) Diversion Ch munel

Standard Séciion < Widdh Gy Y T s T T T
Standard Scction - Hetghl (m) ' <o '

(J} Clu'ck Dam ) - : .
. Slomgn ('l_pjcm (m ) 10,000 - 37,000 10,000 - 36,000
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(2) Nen-structural Measures

Non-structural flood control measures are defined as measures other than structural flood ©
control measures constructed along the siver courses or in the river basins to mitigate ﬂood
disasters. The targets of non-structural MEAsures are:

1) To suppress flood runoff (including sediments),
2) Ta improve flood proofing function and
- 3) To facilitate flocd prevcmion activities,

On lhe basis of the current and future forecast condlttons of the larget river basins, pracucal
non- simclural measures are chosen and entered info the master plan as shown in'T able-l 1.2.

Table-1.1.2 ‘Non-structural Flood Conlrol Measures for Ambon Area

L Objccl ives

Mecthods

(‘omems ' Ta}gcl Area

Flood Runoff

Fm Suppression of

Land Use Regulation

Improvement -

Offsite Storage. |1

Lowland Infiltration |

S {Government

| food and sediment discharge lhrough

Land vsé rx,slncuon 1o maintain f()l":bl 'and
nalural Tood reténition areas ete. based on
Land Use Plan authorized b} Local

Whole'Arm

Active lmpm\ ‘cment oﬁege(anon o reducc UpIa nd Area
reforestalion and re-grecning .
Regu!atlon feseIVoir to slore mcreasmg
flood and sediment discharge caused by
targe scale land development

To dccrea se fain wates dlschargc usmg
pereable sewerage system, infilteation
wells and pmneablu pavement roads

| Whole Area”
T iowiand Area

{2) improvement

"| Land Use Regulation

To resirict land usc in flood prone areas by {Whole Area

Publ ic A\\arencss

NorFroodproor | |authorized regutation Lo
N Function Fiood Proof Facilities | To promolc flood proof public facilitics and | Lowland Area
: private buildings by land clevation and water
e : . proofing works s
(3} Facilitation Mavagement Bstablishment of ftood manag; ment |-
of Flood Disaster |Organization . . lorganization for total flood conlrot system | - °
Prevention - |Flood Forecasi and | istablishmeat of flood forecast and w 'nnmg Lowland Area
Activities Warning System system to facililate floed ﬁgh[mg and
l B RLTY Lo L LT ot TRy pey c‘ aClta‘lDIl J R T
Flood Risk Map To prepare Tlood risk nnp and 0ﬂ|€11113 Lonland Area

Flood Fighting System |/

Ri\er angement
Zone )

schedule
Human Resource
s contmlaclmues

Development

|emergeney preparedness

_|the designated reaches -
' Publmalmn of flood controt 5) stemincludi mg

advisc inhabifants
Org'mmmon of flood ﬁgh:mg, S) stem
- Jincluding soft and hard systems for

Levwland Acea

Insta!!auon of river m'magcmcnl zone .iloug ,o\\Iand Area

flood control measures and 1mpImlentauon

Training for pérsonncl involved with ﬂood
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I.2.\_2PImsing of Project

~ The implementation of the flood control master plan (covering structurat measures) is divided

into two (2) phases: 1) Phase-1 Project {priority project for flood contro! in the Ambon
central areas and urgent domestic water supply) and Phase-2 Project (flood controf i in the
Ruhu river basin and future water supply). Refer to Table-1.1.3 and 1.1.4.

’l‘ablc~]’1.3 lmp!enmltaliou Phase of F lood Control Master Plan

W@ DO O] O] G| OEDAD] 0] a3 an 8]
\Flscal Year | 1953] 1999] 2000 o0t 20| 20| 2004 2045{ 2006] 2007 20 20| 2000] 2011 | 2002
| hems T | w0 o of @ o of | o] @f o oo w0 0| 0] B

Structural Measve -
<<< Phase-1 >>> . B
Prepasation - 0
Consultitig Services
Construction O

3-1]
1-2
iE

<<< Phase-2 >>>

| 2-1 | Preparalion

2-2| Consulting Services |

23] Construction

Non-Structural Measure L

River Inprovement 1 I’orl
Implo\umm SC‘ilc (R(‘tum Pcnod)
River-bed | Pormauon Length {m)
Ruer bed E\M\almn Lengih (m)
Concute Channel Lcnglh {m)
Flood Whali Hc:ghtemng
Leugth{m) o
Riy Wldenmg l.»cngih (m)
Bndge ¢ Iprovement Numer

nghi

Pam Height (m)

Dam Tength (m) SOOI PREI NRVRPRIN NS

Multi-Purpose Dam (Rock Fit)

Diversion Immul { Tmm(’l')
Lengih

| Section; Widths () x llclght (*n)#
Clmch Draw

Dam l !mght (m)

- Establish Organization A [
| - Detailed Plan o ]
- Implementation R R
Table-I.1.4 Pi‘ojéci Componcnts by Phase
_ ~ Hem Ruhu R. Tomu R. Gajah R
<Phase-1 Project > 1 ;

<mesc-2 Hojccl >
Multi-Purpose Dant

ght
D'lm L englh (m)
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1.3 Implemmhtion Schedale

The master plan w1ll be m\plemented according to thc schedule as shown in T ablc-l 135,

_Table-L.1.5_Implementation Schedulc of Flood Conirel Master Pian

~ oo o [ao]ay {15)]
. Fiscal Year 1999{ 2000 512006 2007|2008 012
Hemss ool 0 W w B

Structural Measure
<< Phase-1 >>>
1:1] Preparation

{b) Detailed Desig

@ Procurement, L b L

1-2 | Consulling Services

(c) Supervision

(@ Survey and Design |~ X X|
| (b) Tender Assistance .

‘ 1. -3} Construction

_|GajahDam
Gantung Dant

| River. Improvement . | - | ]
_CheCk Da]“ SOVDTTIUF USRI PSRN

<<z Phase-2 >>>

2-1|Prcparalion .

__________ - Consullam
. .- Conlraclor
) Delailed Des.lgn

(@ Procuremem

) Consulting Services

(a) Survey and Design
(b) Tender Assistance
{c) Supervision

'12.3 | Construction

" | Ruhia Dam

Y P
e Rrny
X

Non-Structural Mcasmc

- Management Organization

i
[Rtad
>~

&1
.
.

1
|
It
]
it
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i
|
I

[
It
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n
i
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[
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i
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-Z 7 :Planned by Special Commitice
== :Impleineited by each Related Organization

- Forecast/Waraing Systei XX|IXX
- Flood Risk Map XX|IXX
- Flood Fighting System - XXIXX
- Public Awdreness X XXX
| - Human Developracat XX[XX
- Land Use Regulation 27|22 =
- Vegelation Improvement | - Y AV
- OV site Storage ‘ 27|27
- Infillration in Lowland AN/
- Land Use Regulation YAV Y
- Flood Proof Facility 17|77
- River Managemenl Zone YAV YA
[Note} X X : Mainly dealt by Ftood Control Project Office



1.4 Cost Estimaie

1.4.1 Condition of Cost Estimates

1o the cost estimate for the master plan, the project cost is composed of the following items:

1) Main Constiuction Cost
2) Cost for Land Acquisition and Compensation
~ 3) Indirect Cost (30% of Main Construction Cost) mcludmg Preparatory work cost for
~ construction work, Cost for Ingineering Services, Government Administration Cosl, -
Physncai Commgency ahd Govetnment Tax (PPN: Value Added Tax)

The uml costs are deuded based on the current costs of labor, material, equipment cost and 50
on. The following currency exchange rates (as of December 1996) are employed. :

1) 1USS = 115 Japanese Yen = 2,300 Rp.
-2} 1 Japanese Yen = 20.0 Rp. ‘

1.4.2 Project COSt
The cost of the mastcr plan (stmctural measures) is shown in Table-1.1.6, The total pl‘OjeCt
cost aniount to 234 billien Rupiah. Total land acquisition area and resettlement house‘lold '

mumber are 30.0 ha and 187 households n,spectwely

Table-1.1.6 Project Co'st and (,‘ompcnsatibn Conditions

(-6}

Pr;:chcl Construction|{ndirect Cost) L/Acquis. & | Totat  § Land - Resetifeinent @%
Compasition Cost Rp.Milion) | Comp. Cosl [ Project Cost § Acquisition _Houschoid ‘
_ ®pMilliew) | - RpMillic) | ®pMlion) | () . | (number) |
Ruhu 47,339 14,202 | 14,950 76,491 i 519,500 - 40
River Improvement o 9,323 ' 1,500 40
Multi-Purpose Dam |- 36,616 515,000 ]
Check Dam-_. 1370 ' 33,000 .o
Batuw Mérah . 39,021 11,706 508 51,235 1,550 . 10
River Improvement © 9,966 B : 350 - 10
Diversion Channel 29055 | o : 1,200 0
Tomu 20,223 6,067 0 26,290 30,000 0
River Improvenent 18,753 0 0.
Clieck Dam 1,470 ) 30,000 0
Batu Gajah 60,001 18,000 4,750 82,151 164,000 .30
River Iniprovernesif 9,091 o 0 0
Multi-Purposé Dam 19,480 - 148,000 30
Check Dam 1,430 o . - 16,000 0
Batu Gantung 43,963 | 13,189 3,475 60,627 § 145000 | 0
River Improvemeént '?_,327 - - S S0 D
Mulli-Purpose Dam 35,306 139,000, . S0
Check Dam 1,330 . oo _ C 5,000 0l
Total Five = | 210,547 | 63,164 23,683 | 292,391 | 890,050 80 :
River Improvement 54,460 ! 1,850 TS0
Multi-Purpose Dam 121,432 802,000 30
Diversion Channcl 29,605 . 1,200 0 ‘
| Check Dam 5600 | - 85,000 0 g



1.5 ' Project Evaluation
1.5;1 ]niliﬁl Environmental Examination

The objectives of the initial environmental examination (IEE) are to examine any possible
impacts on the environment in both the construction phase and operation phase. As a result of
IEE, significant negative impact is identified ‘on 3 environmental elements, “namely
resettlement, sofid waste and groundwater. Possible negative impact is envisaged on 11
environmental elements from sonie project activities. ' ' =

Regarding other environmental elements, no negative impacts are anticipated from any of the
project activities. Therefore, these elements will not be considered in the environmental

impact assessment to be conduicted in the further stage of study.

" 1.5.2 Fconemic Evaluation

Economic analysis was conducted under the following assumptions:

1) Price Jevel - "end of December 1996

2) Designscale . 1 30-year return period

3) Projectlife - : 50 years :

4) Maintenance cosfs "1 0.5 % of the total construction costs per year
5) Standard conversion rate . 1 85% ' :

6) Growth rate of property value : 2.5 % per annum.

" Table-1.1.7 shows the results of economic analysis on the construction of the flood control

facilities for cach siver based on the first five year construction period, and of the entire
project based on the conslruction schedule.

. Table-1.1.7 Economic Evaluation of the Master Plan

. Project Cost Net Present Vatue | Benehiv/Cost Internal Rate
River Systemt | (Bconomic Cost) Coat 0% at of
. : ' Millien Rp Miltion Rp 10% Return
Robw - Loooap00 T oasees b k2 f 120%
BatgMerah | 43550 ) 90604 ¢ 36l
(BauGajph | 76594 4se2s | 17 LM%
Batu Ganlung 33,633 6,256 1.1

As a Whole - . 273,219 17_9,_5?6 2.2

1.5.3 Financiog Plan -

' Thé DGWRD é:nvisagcs that most likely two new "projeéts could be financed by OECF every

year. The flood control project in Ambon City is a strong candidate for such {inancing, since
Ambon City is the administrative and commercial center of Maluku Provinee. Consistent with
the Government’s development policy in the eastern regions, this project is also expected to

" be given high priority, although the decision to invest is contingent on the cost-eftectiveness

and impact of the project itself. . o

a-7)



: .CHAPTERZ - EXECUTING SYSTEM

:_ 2.1 Executing Siysiem for Struelural Measures

The responéible agency for the project implementation is the Ambon Flood Control Project
Oflice which wilt be newly established at the project site. The system and organizations for
implementation of structural measures will be as shown in Figure-1.2.1.

i <Supervision and Guidance>
- Directorate Genersl of
“Water Resources Development -

Dircctoraie of Construction Guidance
Fastern Region

C o Supervision & Guidance}=

<Coordination> ‘ _ (Coordination)®) -~

. Regional PU Oiice |
(MNW“,'L_) '

T

<hnplemncritalion>

o e Rl

Piovincial PU Oftice
(DINAS - PU)

Water Resources Development
Seetion (Sub Dinas Pengairan)

e ]

New Project Ofiice for = Ambon Flood Control
Ambon Flood Control " Project Office
Project I\ianager

v Wi S——

General Affatrs Financial Affairs Project Operation | | Planning & Design Sun‘ey & Data
Section Seévtion Section

Section Plocessin_g Section

Figure-J.2.1 Ovrgauization for hhplcmenlmim_l of Structural Measures

(1-8)
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2.2 Executing System for Non-Structural Measures

“For the implementation of non-structural measures, special committee will be established as
shown in Figure-1.2.2. This commiltee is composed of severa! related organization as shown
in Table-12.1, being chaired by the BAPPEDA of Ambon city. The special committee -
prepates authorized dctailed plan of non-structural measures. Each measure . will be
implemented in cooperation with some related organization. '

[ parPEbA ]

- Special Committceon Special Targets of Cominittee:
‘Integrated Flood Conlrol | Detailed Planning and

for Ambon City . |- Implemenfation ' ‘
- Chairman . | of Non-structural Fléod Contro
| B o] Secretary
" Related Related || - "Related Related Related
| Organizalion Qrganization | | Organization - | | Organization _Organization

Figu.il'é—].’l.‘Z_ Organizaliéli for _Implemlentétion_ of Non-structural Measures

Table-1.2.1 Related Agencies for Implementation of Non-structural Measures

1 2 i 4 5 1 6 7 8|
‘Methods " | Regional| Ministry | Minisiry | Ministry | Minisiey | National [ Mctcoro-| Local
: Develop.|:  of of of of Land [logical &| Govern-
Planning| Public’ | Foresley | Agri- Social | Ageney [Geophys.| ment
Board |  Works | culture ' _ Agency

SR

Oftsite Storoge

Lowland Infiltration

EITR R IR PP Ry Srei k) e e
gt tieisof I Pobef Bction
Land UseRegulation- | . | .
_|Flood Proof Facililies
RN AP T T Y R e T
Fhc b D e

Management Organization

.........

it Adie
' ) X

-~ [Hunian
- X: Congeined with implemnentation

(19)



C !]Ai"l ER3 IMPI ,EI\'IENTA'I‘ION FOR PHASE-1 PROJECT

'3.! l"lckqgmg and Procurement Method

3.1.1 Packaging

Considering the work volume, site location, etc. of the Phase-1 Project components (Table-
L. 3 1), the project is divided into five (5) consimcllon packages as shown in Table- l 3.2,

l"lb!e-l 3.1 lesc-l Projeci ComLoncnls . o
Item : Ruhue R. Mcrah R. Totmu R quah R. Gamung R.

River Impmxemm! Work
lmpro\unm Scale ( (Rclurn Permd)
River-bed Excavation Length (n)

| 10year
L L0

| Concrete Channel Lcnglh {m) 1,300

. | Multi-Purpose Dant (Rﬂik Filh oot i
Dal!llfnglh(lﬂ) - _ L - | 200 1000
Diversion Tuphel .~ - |
Lﬂ*g“' T e 800 T
Section: Dmmcler{m) b -1 60 o -

(I’e“k l,(',f! S Y LCCRLCTRIT T Came e R R TTTENS: FETTIE Y
Dam Height ) T3 3 S IS N )

- ,6.!‘A.._ .........:.ui...g.......,..

Storage Capaci )_(m Yo 40 000 - ‘ 37 ()00 - 10,000 36,000
.- Table-1.3.2° Teuder Pack‘\ges for Civil \WWorks .
Packaging © " Scopc of Works _ §
_ Package - 1 - Batu Gajah Multi-purpose Dam___ '
Package - 2 .- Batu Gantung Multi-purpose Dain
S ' - Nitu River Disposat Sitc - ]
- Package -3 "~ Batu Merah River Improvement
- = Batu Mcrah Diversion Tunncl
Package - 4 _- Ruhu River lmprovement
~ - Tomu River Improvement
- Ruhu Check Dam
. L - Tomu Check PDam -
Package - 5 - Batu Gajah River Limprovement
- Batu Gantung River Improvenment
* - Batu Gajah Check Dam _
- - Batu Gantung Check Dam

(1-10)
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3.1.2 Procurement Method

n Consulling Engineering Services

" The prowrcmem ofconsulimg services is 1o be made bemecn July 1998 and June 1999, The

procurement of ¢ontractors is to commence from October 2000 and to be completed by

‘March 2002. The recommended methad for the selection of a compéetent consultant is the

Short List method in accordance with the Guidelines for the Employmeit of Consultants by . -
OECF Bortowers. However, the direct appomiment of a specific consulting engineering

company should be considered, as the project was studied by the JICA Study Team. For the
same reasons, the contract with the consultant should be made in one package for both the

‘desigi stage and consiruclwn slagc in order to assist: m ‘the coordmauon and smooth

execution of the project

(2) Construetion

In -accordance with the Gmdelincs for. Procurentent under OECF Loan's International

" Conipetitive Bidding (ICB) is proposed for five construction packages as shown in “Table-
'1.3.2 above. ICB is will be the best method for achieving the economic and: eflicient
: lmplementauon of these packages. In the interests of the broadest poss:ble competition,

contract packages shoutd be reasonable size to attract bids on an international basis. Tenders

: will be limited to contraclors who have pre-qualified and been accepted onto the short list.
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3.2 . Tmplementation Schedule for Phase-1 Project

The project is composed of the following work items:

1) Loan procedure for OECF

2) Procurement for consulting engincering services and construction work :

3) Consulting engineering services including detailed design, assistance in procurement of
. contractor and constniction supervision

4) Construction work of five {5) packages, mcludmg Rivers ]mprovemem Diversion
e - Tunnel, 4 Check Dams, 2 Multipurpose Danis etc.
" 5) Land acquisition and compensation

' The overall implenientation schedule is shown in lab!e 133, Thclotal requsred period for the
main works is about ten (10) years which comprises three (3) main stages : 1) 18 months for
the design, 21 months for procurement ofcontraclors {overlaps with the desngn slage) anid 72
months for construction, '

‘Fable-1.3.3 Implementation Schcd_ule_fof Phase-1 Project

FiscalYear | (-] @) 1 @) | ™) (5) | (6 D | ® | & |
1998/59] 1995/00) 2000,/01 2001/0212002/63 | 2003/04 ] 2004/05 | 2005106 | 2006/07 | 2007/08
Apr 10 [Apr FOut fRpr (0w Apr oo JAp o [Apr foct fapr 10wt |Ape i0ct A Toit [Apr 10t |
Sopi M) Sepi Muw] Sep! M| Sepi Mar] Sopt Mar] Sep: K| Sep: Maf  Sepe Mol  Sepf Ao

0)

Ntews \ Month
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P P TYTE TYPYFITTTRY,

dras
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armarmasnsdiansatoeacaal basnsmrananddn
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b Loan :‘\gre cment
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- Contracl
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- 1/C Open
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3.3 Pr olcct C ost and Dnsbmsement St!mhlle

The cost of Phase-1 Project is estimated based on lhe results of the field survey (topographlb
survey and geological survey) as shown Table-1.3.4. In this estimate the followmg currency
exchange rates (as of September 1997) arc employed.

1) 1USS$ = 120 Japanese Yen = 2, 928 Rp
21 Japanese Yen=244Rp.

" The total prOJect cost is’ 271 91 billion Rupiah (11.15 blillon Yen), estlmatcd in Scptember '
1997 basis. Qut of the total project cost, 226.36 billion Rupiali (9.28 billion Yen) will be
- ' financed by OECF loan. Gther portion of the project cost: 45 58 b:!llon Ruplah (Il 15 billion
© Yen) will be financed by the national budgct

The project is requested to be financed by the OECF (The Overscas Lconomlc Coopcratlon |

Fund, ‘Japan) excluding the VILIES for land acquisition and compensation, government
administration and govemment tax. The disbursement schedule of the pro;cct is summan?cd
~in Table-1.3.5. :

Fable—l 3 4 - Summary of Phasc-1 Project Cost

focal Poreigu Total Rp. Tolal Yen
- Hem _ ' Poition Portion Fquivalent | Equivatenl-
S ' (Mil Rp) | (Ml Yen) | (Mil.Rp) | (Mi! Yen)
1. Civil Works - o 141,837 4281 | 2630271 o 094_
@) Dlrccl Cost o 104,088 | 1077 203,585 . 8,342
-} - Base Cost B : _ 90,633 | 3,551 © 177,281 7,266
|- Price Bscalation @eperyean | Jban | s | 262w | 1076 |

R (]
(9) Governmieal Administeation (%.ofay |~ 10098 | - b 10178 37
() Gmemnmt Tax (10% of (a+b+q) Co22391 | - - 2231 918
2 Lanci A(qmsmon &Compcnsquon - '__23 732
(a) Direct Cost _ 19613 | .
-Bas¢ Cost : © 17,234 -
- Price Escalation % per yan) oo -l 231898

[ () Goyernment Administration (3%, ora)_‘j_jj: S 1T AN A T D

loats |17

(b) Ph\ su:“il Conlmgency (5% of 1)

(d) ‘Government Tax (10%of(a+tbtc))

3. Consulting Engineering Sery des - b 17888 | 585
(-a) Direct Cost 557
- Base Cost 492
.2 Price Escalation (2% per )Cﬂf) e WS G5 28%
(b) Physical Contingency (5%.0fa) . .. .| . 28 ) 386
{c) Government Tax (10% of (a + IJ)) . . -
| Grand Total ' 183,457 © 4,866 | 302,049 12,379
[Note] Base for cost éstimation Seplembcr 1997 ‘

" Conyersion rates o 'i 1 USS = Rp. 2,928 = Yenl20 Yen = 24.4 Rp.

(i-13) -
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[MNote] Base for cost cstirhali;n _

Conversion rates

Septmu‘oer 1997 .
P 1USE = Rp 2,928 = Yen120 Yen= 244 Rp

(1-14)

Table-1.3.5 Amma! Pisbursement Schc(lule of Phase-1 Project
i . . . Uuit: Millien Rupiah
B ttems Totat | 199900) 00001 xuwg 20003 ‘@x_{ﬂ mos@xm}gmm@m

(‘c-);lsullmg anmccnngs | _gf% SRy S Lo
Consim¢lion o ] :
:_fﬂAcq11|usz_lion & Comp. o P
1 Construction Cost 246,302 52 748 27,055
afDirect Cost . | 203,555 | 41,900] 42,20 43,593 22,359] 11880
Package -t |-BaseCost | s8ani| ] | o748 075 97as| 9715 9745 9,746
5 |- Price Eise: | 9.102 toia] 1230 1aa9f 16w 01| 2134
<Total> 3 10,759 10,975] 11,184] 11,418] 11.646) 11,880
|- Base Cost | 41318 061|896 896q) 8963 mosa|
- Price Egc. | 6,635 coxaf i3t 1333 1s39f a0
L <1‘0131> 51,502 9,897} 10,094 10.297] 10,502 10,713
e et B e e R | 5927 P R
- Price Esc. | 1,815 728 s:| 1030 1o
: | <Totat> § 31,523 7648 7801] 7957 B.l6l
T Rt o e R S B B
: - Price Esc. | 3,401 43| 77 - 918] 10e0
: <Total> {25,107 | 6,320 6,955 7,096 7,236 :
T St v B i o e B e
- Price Bsg. | 2971 s est| 802|926
<Total> | 24,549 5,957 6,075 6,197 6,320 _
bl Contingency | S%Qfa Theasl T 2051 2005 2,179 2, 180 | s o
c Adlmmsmuo;‘ o el R et 2 u.o (e
{Ta\ 10% or(q"i"ii';i“é} """"" 22,391 T aste] ae0s] 401 4,798 2.460) 1,307
Land Acquisition & Comp, (23 72| 3761 3.837) 3914) 3.9521 4072} #1_5—'_5?“&*
al Direct Cost 19613 ate9| | 323] 3299] 3365 3435
PSR e B e e e B e
2,379 | 237 299 362 27 49l el
e R ] e e R e e e R
c Mm.mqmumf""WW""‘""""ééi' Gss| vso| ve uss| tes| a7}
_i Tax: 10%of(a + b ¢ ¢) AL R 15 _19 “3sel a6 3r0] 37s] B
Y Consulting Engincering §. | 32,015] 4,456 4,545] 1,236] X784 3,859 3,936] 4,015} 4,095
a| Direct Cost Taro| 3assl To3s| 1070| 3276 3341 Tiag _—.2557"3“,%}-5_”“
T - Base cost | 24,723 3.708| 3708] asel 2,967 2967 296? 29611 2,961
_ - Price Fsc 2,99 1so] 270 s es) 3] am| se9) 579
b Contingency | S%Ofd | Lse) :9%“'?""]55 s et rer] el v
e} Tax: 10%of(a+b+oy - | 20100 aos| a3 Cum2] 3w asi| sl des]aml i
| GrandTotal - boooss| aase] 4545 4.998) 57,00] s8.an2] 59,615] 60,835} 35,306| 16,162
OECF Loan Postion prasasl apsi 4132 1i24] 46,575 47,504 48:1;6 '4?;,42_.1_?7,200 14373
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‘3.4 Evaluation of Phase-1 Project

'3.4.1 E:wiromucntal Impact Assessmend -

Regarding all the environmental clements for which p0351ble negalive impacls were
anticipated by the IEE, the extent of impacts were estimated and countermeasures were
proposed to eliminate or reduce the impacls as far as possible. Regarding the three items for

‘which si gmﬁcant impacts were identified, the impacts were carefully analyzed and conclusrons
were drawn as follows. : :

| E(1) Rcselllement

| Rcseulemem will unavordably happen when the projects are lmplcmented However eflorls

can be made to-reduce the number of resettlement houscholds to the mrmmum This has-

already been considered during pmJect planning. Resettlement may involve very sensitive
~social prablems and need 1o be well solved under the rcsponsxbrlrly of local government.
' Recommendations were given in the EIA repoit regarding impact reduction. In addition to

reasonable compensation and provmion of living conditions, continuous care of the resettled

' households was recommendcd

* (2) Solid Waste

Solid waste disposal i is important with river lmprovcment and dam construction. The quantity

© of solid waste was estimated and several niethods were proposed for its disposal; namely, a

land reclamation site at Wainitu, existing landfills, ‘and construction material reuse. Through
these measures, solid waste disposal will not be a mgmﬁcant problem during project
construction.

@) Groundwater'

Impacls on groundwatcr may occur from the construction of the two multipurpose dams, the

" diversion tunnel at Batu Merah and river impravement with three-sided concrete channel.
* Since the dam site geéology has high permeabrlrly water proof measures for reservoir and dam

sites should be taken into account in order to reduce the influence on the groundwater or
springs at the downstream side.

During thc dwerﬂ[on tunnel construction, loss of groundwater from the excavated tunnel is
unavoidable. However, afler tunnel construction, continuous {oss of groundwater will not
occur since the bottom and walls of the funnel are concrete lined. Sealing of the diversion

“tunnel against ‘groundwater flow nray also aﬂccl gronndwater levels. In order to reduce the
-+ limpacts on people who are using groundwater from that aquifer, prowsron ofnew sources for
- supply of drmkmg watcr has to be conmdered

'lhree-srded coiicrete channel reduces groundwater recharge and may cause a reduction in
well water level. Thus countermeasures should be taken into account for the design of the
three-sided chatinel structure during detail design.

d-15)



'3.4.2 Economic Analysis

FEconomic analysis was conducted under the following conditions:

- Price level

- ‘Project hife

excavation

‘Return period

Maintenance cosis
‘Residual vatue of dams o
Shadow pncc

‘Growth rate of propéily valué
Value added from sedlment

Conslmcllon pcnod

: September 1, 1997
;30 years
: 50 years
:. 0.5% of the total constructton costs

30 year equwarcnl value

Rp ? ,000 I’

:  Equipment (85% of the market pnce)
- Material: (90%}, Labor (90%)
: * 5.0 % per annuin

P I'rom 1999 to 2003 for separale cases

From 1999 to 2007 for the entire project

Co- lncrcmenial cosls aud bcncﬁts for

Water Supply
. Value of Reclaimed Land

The following ﬁgures are the results of econotnic analys:s ‘The econoniic analysis proved that
- the pnonly prOJcct or Phase-1 project is ecouom;ca!ly feasible. Refer to F able-1.3.6."

- ]:conomtc Cost

- - Internal Rate of Return

- NPV at discount rate 16%

- Benefit/Cost at discount rate 10% -

“Table-1.3.6 Fconomic Evaluation of Phase~1'Projcctt -

Rp 221,602 mllhon

16.4 %

22

Rp 168,756 million

Rp 890 /m’ for distribution pipes and OM costs |
- Rp 2,500 /m’ for water supply benefits
© Rp04 mllllon fm?

IRR

{1-16)

Econoinic NPV BiC
Case of Heonomic Evaluation Cosl at 10% at 0%
- (Mill. Rpy | @vill. Rp.)
| () I:conomw hahumozt as @ Whole 221,602 168,756 22 | 164%
() E cmw.-mc Evaluation by Ru or . o
Ruhu River improvement (3 ) \e1rsmtc) 1,768 26,133 ¢ 3.3 28.1% |
Batu Merah | River improvement (5 year scale) 13,180 $8,955 2.6 39.1%
i [ River improveient and diversion channel 34,635 98,256 4.7 25.8% |
Torn River improvement (30 year scale) 123,115 6474 | 3.0 19.9% |
Bate Gajah | River improvement (10 year scalc) | 15761 | 52,938 5.4 28.0%
River improvement (10 year scale) T929%0 | 37262 | 14 13.1%
with molti-purpose dam -~ : N T
Batu | River improvement (30 year scale) | 1,214 | 029,932 44 25 l%
Ganting River improvement (10 vear scalc) - 63,104 3619 1L | 105%
N with multi-purpose dam L s :

-
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3.5 Consulting Enginccving Seyvices

'3.5.1 Objectives

T he objective of the consulting engincering services is to facilitate the nnplementat:on of the
Project by assisting the Ambon Flood Control Project Oftice of the Directorate General of
Water Resources Development, Ministry of Public Works. The consulting engincering
services comprise detailed design work, assistance with the preparation of tender documents
and evaluailon of tendcrs for the cw:l works conlracls and construchon supervmon '

-3 S 2 Scope of Works

The scope of works f‘or the cousultmg engmeermg services is ltcmn?ed as followa

- Detaited deSIgn wo:k at the site, mcludmg teslmg and inv cstigatlon
- Preparatlon and evaluation of tenders for the civil works contracts.
- Assistance in supervision of construction works at the site.

- T ransfer of knowledge {0 counterparts. -

1) Detm!c(l Demgu Waork

- The following work items are 1o be ac_complished by the consulting engineer for the dctailed
“design work at the project site.

1) Review of previous studies. :
- To collect and review available data on meteorology, hydrology and geology.
- To review the existing plan/design and previous reports.’
- 2) Field investigation and site tests.
- To carry out detailed field reconnaissance. -
- To carry out necessary field investigations such as topographtc survey, and soil
investigation / test boring..
- To carry out necessary testing of matmals for foundations and structures, bothin the
ficld and in the laboratory.
3) Detailed Design
‘To prepare basic plan of facilities necessary for the preparation of bidding
documents.
- To plan and supervise the hydraulic model test.
- To carry out detaited design of all structures, including river improveinent works,
diversion tunnel, check dams, multipurpose dams and so on.

(2) Preparalmn and Evahntwn of Teader Documcnis

- 1) To prepare draﬂ and final bnddmg and contract docunients.
- 2) To evaluate and report on pre-qualification submissions.
' 3) To evalvate atd report on tender submissions.

(1-17)



© (3) Assistance in Supcr\?ision

' "The consultants carry out the f‘ollomnb services for the assistance in construction supcquon
at the project site. :

1} Technicat guidance for construction worl\s and methods.
2) Home oftice support for engineering problems and difficulties.
© 3) Engineering advice for the efficient progress of works, including - inspection of
- constrirction and as-built drawings to be prepared by contractors.
) I’rcparation of Project complcnon reporl.
- 5) Preparation of work progress teports. L
o 6) Additions and revisions to desngn works 1fneqcssaxy’.

[

o (4) Tmnsfet of Kno“ledge

** The consultant w:ll make every effort to transfer knowlcdgc by using on- -the- job 1rammg This
“includes the transfer of knowledge to counterparts, other engineers and tcchmcaam concerned
with the mvcsttgauon plannmg, desngn and construction methods. -

' (5) Reliorls

The following lepoxts will be prepared and submitted in accordance w;th the progress of
works.

1} Monthly, quarterly and annua! PIOEIEss reporlb - ‘ _
2) Detailed design report with drawings. : : . ' _ : g
3) Tender documents and evaluation reports. o '
4) Project completion repost.
S) Other repoits, to be preparcd as necessary. -

3.5.3 Staf¥ Ass:gmncul Schedule
The stafl assigniment schcdule for the engineering scrvices is shown in Table-1.3.7. The

required total numbet of man-months is ¢stimated at 610 man-months comprising 305 man-
months for the Foreign Consultant and 305 man- -months for the Local (‘onsultanis

C(1-18)



‘Table-1.3.7 (‘onsultanl Staffl Assngnmem Schcdule I‘or Phase-1 P ogccl

" Fi Stal Yoar
Hems

0)

| Consulting Services

___Tender Process

Construction

1999/00

(3)
200”02

1)
2002403

(3)

2001042001

6).
2001405

A7)
2005 06|

[ (®)
2_905107

2007/08] | M/M

9y | Total

A Professionat A

1 <Project Direct> '

a Pm;cd Director

2 <Besign & Tendee= |

A Professimm! A

% Do\umun Spﬁg;ahs!

11 <Di'5!'g.'l & Tem!er)- :

2 <Sup¢'ra mon>

e Leader [ UL

d Gealogist
‘Grand Total ~

12

B -

o)

(119}
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CHAPTER 1 GENERAL

: Il : 'S_copc of Work

- 1.1.1 Scope of Work for the Master Plan Study

{ ‘Monumentation _ - 10" points for bench marks
2. Distaice marks 252 points for five rivers and one tibutary -
© 3. Leveling ' 13 8 km
4 Profiling . * 6 profiles for five rivers and one tnbutary
5. Cross sectioning - 238 sections for five rivers and one tributary -

© 59 sections for bridges
13 secuons for dam sites
‘ : S sections for staff gauges .
6 Tldal observatlon ~ .1 station

1.1.2 Scope ofWork for the beas:blht) Siudy

1, 1:200 Mappmg a 63 ha ofﬂve rivers

2. 1:500 Mapping 40 ha of two dam sites
"3 Cross sectioning - 44 sections for iwo reservoirs
o | 12 sections for four check dams
4. 1:200 Mapping : 2.4 ha for inlet and outlets of diversion

5. Sounding in Ruhu estuary 7 lines x 300m
1.2 Existing Dat# and !nfo’rmation

Existing maps and data concerning the topographlc survey found in the offices concerned

were as follows:

Topographic maps
1:250,000  in Ambon and Pasahari arcas preparcd by joint operation US/UK in 1972
1:100,000 - in Ambon and Pasahari areas prepared by US Army in 1944 and revised by

BAKOSURTANAL in 1977
- 1:5,000 in Ambon arca prepared by BAPBDDA in 1985

1: 1,000 in Ambon City area prepared by BPN in 1989

Profile and Cross section maps
Profile and Cross section covering five rivers in Ambon arca prepared by PU in 1992
Profile and Cross section data in Kobi river in Pasahari area prepared by PU in 1996

Aeriat Photographs
11:25,000 aerial photographs covering Amhon area BAKOSURTANAL in 1995

: 1:25 000 _ aenal photographs covermg Paﬂahan atca BAKOSURTANAL in 1988

GPS Statlon
N.5004 Ambon (GBU. 23) at Ambon Patt:mura Airport
N1.5007 Waliai at Wahat Camat Oftice

. Coordinates data and location description prepared by BAKOSURTANAL in 199‘§ The

data and descriptions are hereto attached as Appendix J.1.
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1:3 Techaical Specifications

; 'Techmcal specmcauons for thc survey were prepared by JICA engincer based on the JICA |

Standards for Survey and Mapping of Overséas Development Project.  The original text in
English was translated into Indonesian, so that it readily be understood by Indonesian
surveyors. ~ The technical specifications i in English are hereto attached as Appendix §.2.

1.4 Members alul qupnwnt '

1.4.1 Members and Eqmpment for thc Ficld Suwey of the Master Plan Smdy :

Members worked for the surv ey aré as follows:

Ir. Gatot Nugroha " Team leader _
- Aguis Mihadi. © Co-Team leader/surveyor
~ 1kin Rosikin 3 Surveyor
- Warsito -~ . : -ditlo-
Djoko Sriyono -ditto-
Punwanto: : -ditto-
Muchtar o -ditto-
Riyanto Co-Team 1eader for Pasahan area
Swadi o Surveyor for Pasahan area
Suyono 7 ' -ditto- - :
Tatang ~ditto-
Yahamanto Tiansyah ~ditto-
Johan : Operator for Automahc Plotter

Equipment used for the survey arc as follows

Theodolite 3 units. Wild 12

Theodolite 2 units Witd T0

Total station -2 units  Topcon GTS-300 -

EDM ' Tunit ~ Sokkisya .

Level k 6 units  Sokkya B-2, Wl[d NAK _

Computer (desk top) “2units The survey ed:tor ver. 1.1, (‘ 1989 Tnpangarso
Computer ({aptop) lunit Toshiba, Dynabook

Plotter Tunit  HP Design Jet type 650¢

Other equipment such as staves and base plates, measuring tapes etc.
1.4,2 Members and Equipmient for the Tield Survey of the Feasibility Study

Members w orked for the survcy are as ‘Follows:

Baroto - : Team leader / GPS survey
Riyanto o _ Sub leader / surveyor’
Warsito ‘ - Surveyor
~ Yahmanto - -ditto-

- Sudirman , -difto-

Widodo -ditto-

Bimo IR - -ditto- _

- Rudi : © Hydrographer / sounding

12



Mulyono o -ditto-

CPitut . - GPS survey _
Johan - . Digital plottmg and editing opcralor

Equipment ueed for the survey are as follows:

GPS receiver, processor . 3 units

Automatic level 3 units
Total station ' ‘2 units
Theodolite 2 units
Computer Auto Cad -2 units
- Digitizer s Lunit
O Plotter - L unit
. ficho sciunder © o it

Leica, Wild GPS System 200
Sokkia B-2, Wild-NAK
Topcon GTS-300

© Wild TO o =
‘The survey ecditor ver 1.1, C. 1989,
- Tripangarso N O

Graphic Master-11, size AZ
Encad Nova Jet-4 ‘
ODO\A Hyclmgraphlc Systems Inc USA

1.5 S]}hmmd Ceordinates and Da(um Elevation for the Sun ey

“The reference spheroid for thc survey and mapping shall be WGS 84 and the coordmatcs
- be Universal Trapsverse Mercator(UTM) Zone 52 with its central meridian 1297 E.
" Datum elevation for the survey should be mean sea level (MSL) as Om. To know the MSL at
" Ambon a tidal observation stalion was instatled and the tidal observation was carried out for.
'35 days at the station. The details of the tidat obsewatlon are dlscussed later.
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_CHAPTER2  FIELD OPERATIONS FOR THE MASTER PLAN STUDY IN
: ~ AMDBON ARFEA '

2.1 Fichl Reconnaissance

JICA supervisor and the Indonesian counterpart together with surveyors from the
Contractor carried out the field reconnaissance covering five(S) tivers and one(1) tributary.
During the field reconnaissance, methods of profiling and cross sectioning were discussed
“and decided according to the natural and artificial terrain features. Location of bench

* marks and tidal observation station were atso selected and confirmed in the field. Proposed
~ dam sites of 13 location and 59 bridges across the rivers were confirmed and decided to be’

© cross sectioned. The Study Team previously selected 13 candidates of dam sites and marked .

~ onthe 1:5,000 inap. The location were confirmed in the field and lines of the cross section.
- were marked at the sites. Five water gauges sites i.c. one for every river, were located in the

 field for the cross sectioning.

© 2.2 Monunientation

Ten (10) bench marks were monumented in Ambox avea, along the rivers at approximately -

2km intervals, i.e. two(2) bench marks for each river one in down stream and one:in
upstream. - The location of the bench marks are shown in Figure-1.2.1. Descriptions of the

“bench marks containing information such as location, access, date of establishnieat, elevation,
were prepared for convenience to future users. ' - :

2.3 ‘Tidal Observation

The station was located at the fesry terminal in Galala, approximately Gkm from the Cily
center to the north east. The observation started on 23 November.  However, the station -

was disturbed by busy activities of the ferry.  The station was relocated and the observation

was restarted on 26 November continued until 30 December 1996. A temporary bench

mark was also located near the staft gauge.

The levels of sca water surfaces were measured with a staft gauge fixed at the pier of the |

ferry terminal at exactly every onc hour, 24 houts a day for 35 days. The observation data
were plotted to decide the highest and lowest tide of each day. The plotiing are as showi
in Figure-J.2.3.  The mean sea level (MSL) was calculated as follows:
Highest mean sea level = % (highes! sea level of each day) / Number of days
=72 900/30 = 2.430m

Lowest mean sea level =% (lowest sea level of each day) / Number of days |

_ =28.165/30 = 0.939m - .
 Mean sea level = (Highest mean sea fevel + Lowest mean sca level} /2
= (2.43010.939)/2=1.685m S i_
The highest, lowest and mean sea levels of cach day were as shown in Table-J.2.1. -

There were two cbb and flow a day. The geeatér ¢bb and flow of each day were used to

" caleulate the mean sea level. Graphs showing the daily tidal range arc attached hereto as

Figure-J.2.3, ‘The vertical dislance between the mean sea level (MSL), stail gauge and the
temporary bench mark(TBM) are as shown in Figure-J.2.2. The clevation of TBM from
MSL at Ambon Sea Port was decided as H =2.090m. -
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Tablc J.2.1 Dmly Illghosl Lowest and Mcan Sea Levcl at Ambon Sea Port

1 Date ' I[ighcst . Time !.o“csl Time Mean(m)
Nov. - 26 - C 243 2:00 071 - 9:00 +1.568
27 242 2:00 - 0.69 - 9.00 L3385 . .
28 2.44 3:00 - 0.70 1000 - 1570
29 242 | 400 __ 081 1100 1.615
30 235 5:00 0.87 11.00 - 1.610
Dec 1. 225 5:00 1.00 11:00 C 1625
-2 2.19 19.00 L4 | 1100 1.665
3 222 2000 110 - 300 o 1660
4 223 21:00 1,30 ©14:00 - L7965
-5 225 R R 15:00 1.865 |
1 © 233 ©22:00 L3 | 6:00 L7
.8 - 237 23.00 L9 :6:00 1,780 : -
9 239 S 000 105 - 7.00 1.720 -
10 247 . - 1:00 093 8.00 1.700
Bl 0 255 100 0.71. 8.00 1.660
12 P 265 2:00 0.70 900 1.675
B 13 | 258 : 2:00 0.67 | 10:00 1.625
‘14 © 365 C-300 0.70. . 11:00 1675
N 15 . 259 400 . 0.78 - 11:00 1.685
16 - 2.50 5.00 0.89. - 12:00 1695
17 244 - 19.00 1.00 12:00 1.720
18 245 ©20:00 118 13:00 1,813
19 . - .
| 20 247 2000 1.20 400 1.835
21 - 245 . 22,00 1.10 500 1.775
22 - 246 23.00 0.95 1 600 1.705
23 244 0:00 0.85 7:00 1.645
24 o246 1:00 .82 300 1.640
25 2.43 200 - .72 9.00 1.373
26 244 ‘3.00 0.78 10:00 1.610
27 2.58 300 0,74 10:00 1,660
28 - No observations due to rough seas
29 . _ .
30 i B
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24 Setting Out Distance Mark§

Distance marks at every 100m from the estuaries and confluence on the lef and right banks
- of five rivers and one tributary were set out arid showsi with iron nails or concrete piles. Also’
distances at every SOm were marked with paint to facilitate the cross seclioning work. The

distance marks set out for the rivers were as follows:

Ruhu River 17 points on the each bark, a total of 34 points
" Batu Merah Rivers 17 points on the each bank, a total of 34 points
‘Alat River 11 points on the each bank; a total of 22 points
Tomu River - 30 points on thé each bank, a total of 60 points
Baiu Gajah River 30 poinis on the each bank, a total of 60 points

* Batu Gantung River 21 points on the each bank, a total 0f 42 points .

2.5 Leveling

" The leveling to establish ten (l:O) bench marks, AMB-1 -10 was started from the
“temporary benich marks (TBM) at the tidal observation station, connected every bench

marks and ended on the TBM again. * The total leveling distance was 13.8km and the
location of bench marks and leveling routes are shown in Figure-J.2.1. - The measurement
of double standing and double run were adopted, so that the accuracy of observation and
n_leasuremén_t were confirmed. ' o ' '

‘The misclosures of the each leveling route were as follows: -

Rowte = From = To ~ Distance(kin)  Misclosure(mn) - mm N
1 T.O.station = BM-1 -~ 62 ' 30 12
2 . BM9 f BM-10 1.7 4 3
3 BM-7 BM-8 1.4 ' 6 5
4 BM-5 BM-6 1.8 22 16
5 BM-3 BM-4 1.4 I 1
6 BM-1 BM-2 13 I |

The elevation of the bench marks obtained by the leveling are as follows:
Code Flevalion(in) Code Elevation(im)
~ AMB-1 3.553 AMB-2 13.992
- AMB-3 4.379 AMB-4 12.748
AMB-5 3.428 AMB-6 11.501
AMB-7. ©3.040 AMB-8 6.774
AMB-9 L 3.234 - AMB-10 7.609

The elevation are from Mecan Sea Level at Antbon Sea Pori as Om.

2.6 Proﬁlin.g |

“To plot the rivers' longitudinal profiles, distauce marks at every. SOm intervals which was

previously set out on the right and left banks of the rivers were measured its elevation by the

- Ieveling from the bench marks. Structures relevant to sivers such as bridges, small tributaries
- or drains etc. were also meastised their elevation and distances. Elevation of the river beds

were obtained from the measurements of the cross sectioning.
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2.7 Cross.Seﬂioning

2.7.1 River Cross Sections

The cross sectioning of five rivers and one tribulary at every 50m intervals were carried out %@
as follows: o
River Length (im) -~ No. of Sections
Ruhu 1,600 K
Batu Merah 1,600 o 33
Alat = 1,000 - 21 :
Tomu - 2,900 o §s .
. Bat Gaja 2,900 ¢ 75‘5‘ 2
_Baty Gantunig __ 2 OOU___;W_;_l : 4]
Total 12,000 : o 233

Rwe: bed of Batu Merah river f‘rom a bridge at 11000 to'a bndge at 0- HS? were e\ccavated
- onan average of approxunalely 30€m alter the cross sectlomng was carried out. -

S22 Bmlge Lross Seclions -

- Cross sectlomng of all the cmstmg bridges mcludmg pipes containing eleclnc and telephonc
lines across the five rivers and one tnbutary were carried out.

Number of the bridges of each rivér were as _follows: T

River’ No. of bridges . : _

Ruhu 6 _ ' S g
- Batu Merah 9 - ' -
Alat 7

Tomu 13

Batu Gajah 16
_Batu Ganlung 3 .

Total 59 bridges

2.7.3 Dam Site Cross Sections

Proposed dam sites of 13 lines were cross sectioned as follows:
Max. Dam Height Cross sectioned height from river bed

River Dam Site - (Proposed) Left bank . Right bank
Ruhu RH-1 50m 64 m 64 m
RH-2 50 94 .92
Bate Merah - BM-1 20 20 : T 20
BM-2 : S0 . 71 195
BM-3 0 9z o T90
Ton ™-1 30 . 49 29
- ™2 . 50 56 104
T™-3 50 - 50 50
Batu Gajah ~ GJ-1 0 22 Y
GI-2 .35 - 79 B

GI-3 4 o sz 62

J-0



Balu(mnlung ‘GT-1 40 s 80
' GT-2 50 95 76

" The cross section lines of the proposed dam sites are shown in Figure-J.2.1.

2.7.4 Staff Gauge Cross Sections

The cross sectioning was carried out at five stafl gauges of the five rivers, For cvery staff
gauge and 25m to the upstream and 25m to the downstream, i.e. three cross secuomng were
carried out at every staﬂ gauge site. The locahon of the staﬂ gauges are shown in l igure-

'JZ]

2.8 Plotting and Drawmg

: 2 8. 1 Plotting and l)rawmg ofCross Scctlons

Dala obtained by the ﬁeldurvey were processed with computers and stored in disk. T he

' plotting of cross section was carried out with 2 computer program T he survey edltOl’ ver.

1.1, C. 1989, Tripangarso" directly by a computerized automatic plotter. Plotted

- manuscripts were edited and checked, and sometimes inspected in the field. After the
. completion work, the cross sections were drawn ot the polyester base #300.
" The drawing sheet was basically A1{50cmx70cm) size. - QOccastonally, however, Iarger sizes
“were used dependmg on lhe terram features. The plotlmg aind drawmg scales were as

foilows: -
Five rivers and one lnbutary in Am‘oon - honzontal 1:100 verlical 1:100
Bridges across rivers in Ambon ~ horizontat 1;100 vertical 1:100
-Staff gauge sites in rivers in Ambon | horizontal 1:100 vertical 1:100
Proposed dam sites in Ambon ~horizontal 1:500 vertical 1:500

2.8, 2 l‘loiting and Drawi'ng'ol"Pi'oﬁlo's

‘Data obtained by the ﬁeldurvey were processed with computers and stored in disk. The

plotting of profile was carried out with a computer program “The survey editor ver. 1.1, C.
1989, Tripangarse” directly by a computerized automatic plotter. Plotted manuscripts. werc
edited and checked, and completed. Elevation of the river beds were obtained from the cross

“section data. After the completion work, the profiles were drawn on the polyester base #300.

The drawing sheet was basically A1{(50cmx70cm) size, Occasionally, however, larger sizes
were nsed depending on the terrain features especially in the Pasahari area. The plotting and

drawing scales were as follows: -

Five rivers and one tributary in Ambon - -horizontal 1:2,500 vertical 1:100

J1i



CHIAPTER 3 ' FIELD OPERATIONS FOR THE FEASIBILATY STUDY IN

- AMBON AREA
3.1 1:200 Mapping of Five Rivers
3.0.1 Areas

Areas covered by the 1:200 topographlc mappmg aré the five rivers in Ambon City as Qhown
~ inthe Figure-1.3.1.  The mapping area of each river is as follows:

- River _ Dnstance from estuary Width Area
Rubu . 1L,600m. 60m - 96ha
BatuMerah -~ 1,600m - 60m 96ha -
Tomu © 0 2900m ¢ 60m . 17.4ha
Batu Gajah | 2,90m . 60m 174ha
_BaluGantung - 1.500m - '60m - 90ha

- Total ' 1050(}m . E '63.0 ha

“ 342 l‘,msimg 'lopoglapluc Maps :

l‘ 0 complete the l 200 topographm mappmg within a hmited sludy period, the exrstmg _

© 1:1,000 topographic maps which prepared by BPN in 1989 were used for base maps.
- Every terrain features of the 1:1,000 maps were digitized and plotted at the scale of 1; 200.

. The plotted 1:200 maps were updated and additional details necessary to the 1:200 maps

were added with data and information collected i the field. ' Index v.hown number and
map sheels is altached as AppendtxJ 3. : ~

3.1.3 UTNM Cooulmates and \ISL Datem Elevation

For a local coordinates was used for the 1:1,000 topographic maps, they were tiansformed
from local coordinates into UTM coordmales in Zone 52, For this conversion, GP'S survey
al three points was carried out.  The details of lhe GPS survey are discussed in paragraph
3.2.2. and the transformation data are attached as Appendix- J.4. MSL-at Ambon-Sea Post
determmed by the HCA Study n ]996 was uscd for-the datum elevatlon for the 1;200
mappmg

" 3.1.4 Tield Up(l:tting and Correclion
Copies of plotted 1:200 maps were updated in the field.  And also more detaited data and

information necessaty to compile 1:200 topographic maps for river lmproxement were
collected in the field and added to the manuscripts.

Areas where 1io 1:1,000 BPN maps exist were surveyed ils terrain features directly W|th the

total station sysiem in the field. - Those areas were as follows:

River Distance from estuary - length x width’
Ruhu 14200 ~ 1+600m ~ 400m x 60m
Batu Gajah 24700 ~24900m - 200mx 60m

Batw Gantung 14300 ~ 14500m 200m x 60m
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3.1.5 Spet Leveling and Contour Lines

.Spot leveling approwlmalcly one point per ha was carried out covering the mappmg areas of :
‘the five rivers to strengthen the accuracy of vertical information of the 1:200 maps. Contour
lines of 50cm intervals were plotted from the spot heights set up by the spot leveling,
Reference to the spot leveling were bench marks and distance marks established by the JICA
Study in 1996.

"3 1.6 Dlgltfil E(Iltmg

: Data and mformatlon collccted in the field were dtguured wuh Digitizer Graphlc Master-11

and added to the 1:200 map manuscripts for the conipitation of 1:200 topographlc maps.

* The spot helghts and contour lines were also dlgllured and overlaid to the map mamlscnpis

All ofthe dlgllnied data and mformahon were kept in ﬂoppy disks.

3.7 Diga(al Plollmg

After complehon of the editing and proofing, ﬁnal plotting of the l 200 topographlc maps
was carried out with the Plotter Encad Nova Jet-4 on #300 polyester film bases.

~ Marginal information such as titles, sheet number, scales and so forth were also plotted on
- the map sheets. The sheets sizes were Al (S0cm x 70cm).

'3.1.8 Rcs{ilis *

The 1:200 topograplnc maps weic prepared as follows:

Ruhu 14 shects
Batu Merah =~ 14 sheets
Tomu 23 sheets

Batu Gajah 25 sheets .
- Batu Gantung . 13 sheets ™
Total 89 sheets

- The sheets mdex is shown in Figure- J3.2.

3.2 1:500 Mapping of P:"oposed Dam Sites
3.2.1 Areas

The proposed dam sites in Batu Gajah River and Batu Gantimg River were mapped at the
scale of 1:500. The mapping areas of 400m x 500m = 20ha for each site are shown in

" Flgure 133

. 322 Vemcal and Horizontal (:IOllﬂd (,onlm!s

Reference bench marks for the 1:500 mapping of Batu Gajah dam site and Batu Gantung
dam site were AMB-4 and AMB -2 respectively.

. GPS survey was carried out to establish two horizonlal ground controls for Batu Gajah dam

site {(GJ-L and GJ-R) and two for Batu Gantung (GT-L and GT-R). The points were

. marked with10 cin diameter concrete piles. Location of these points were shown in Figure-
134, Reference for this GPS survey was emstmg ‘GPS station N 5004 cstabhshed by
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BAKOQUR FANAL in Ambon Air Port in 1992, :
GPS obscrvation was carried out in five session with three units of GPS sensors and
controllers as follows:

Session Points included in cach session
1 L3 - AMB9-03
2 "N5004-L3-0}
3 ABM?2-02 - GIR
4 GIR - GTR - GJL
5 GTR - GTL - 01

One session consisted of three points and satellite sipnals were simultancously received at
three points for over tv.o hours for session 2 and one hour for other session. Observation
started at session'l to 2, 3, up to § as a closed: traverse as shown in Figure-J.3.4.
The results and the accuracy of the GPS survey are shown in Table—] 3.1

_Table-J.3.1 RcSuI(s and Accuracy of the GPS SUHIVEey

Code Lat / Lon{geodetic) | Northing/Easting(UTM) | Residuals (m)
NS004 | Lat 342268493 @ N.9,590,156.724 m - - fixed
L Lon. 128520.0978| = E 398825664 m - fixed

T01% | Lat. 342156690 ' N.9,590,509.451 . | - 0.00111
‘Lon. 128 10 31.5367 E. 408432922 | . 000138
02* | Lat. 341472.9529| N. 9,591,361.718 - 000234
B . Lon. 128 11 13.1313 E .409,715.280 |  10.00249- .
03 Lat .339592093 N.9,594,702.101 | 000204

: | Lon 12811555191/ E. 411,019.900 00021

AMB0O9 - | Lat. 34013905  N.9,594,635.077 © 000185
| Lon. 128 11 53.8409 1. 410,968.187 - 0.00196
GJI** Lat. 342344492 ' N.9,589,934.530 . |  0.00250
Lon, 128 11 33.7255 E. 410351888 |~ 0.00266
GIR#* Lat. 342 36.4858 © N.9,589,872236 | 0.0022}
_ ] Lon. 128 11 424455 E. 410,620945 | ' 0,00233
GTL** Lal. 342 56.8450 N.9,589,246.396 | . 0.00459
| _Lon. 128 11 18.7474 E. 409,890.468 0.00559
GTR** Lat. - 342 56.0491 N. 9,589,270.967 - 0.00220
L Lon, 128 1123.3757 B 410,033.222. | . 0.00219
Lysex Lat.340 42317 N. 9,594,547.757 0.00123
Lon. 128 11 51.1196 E. 410,884.312 0.00153

* The points were used for the coordinates transformation from local to UT™M.
*¥  The points were used for the 1:500 mapping of dam sites.
*#%  The point was used for the reference of sounding.
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' 3.2.3 Fiéhl Measuvement

‘ Every natural and artificial terrain features were measured of their distances, angles and
heights from the controf points with the tolal stations. ~Spot heights every 10m intervals
~ were also measured to draw the contour lines.

3.2.4 Digitat Editing

Data and information collected in the field were digitized with Digitizer Graphic Master-11
and edited to compile the 1:500 topographic maps. * The spot heights and contour fines
were also dlgliiccd and overlaid to the map manuscrlpts All ‘of the digitized data and

- mformauon were kept in ﬂopp) d1<ks

325 D;g;lal Plalnng

After comp!etlon of the edllmg and prooﬁng, ﬁnal plottmg of the 1:500 topographic maps

was carried out with” the Plotter Encad Nova Jet-4 on #300 polyester film bases,
\dargmal inforntation such as titles, sheet aumber, scales and so forth were also plotted on
the map sheets The sheets sizes wcre Al (50cin x '}'Ocm)
3,2.6 Results
The 1:500 topographic maps were prepared as follows:

Batu Gajah 4 sheets

Batu Gantung 4 sheets

Total 8 sheets
3.3 Cross Sectioning in Reservoir Areas .

3.3.1 Aveas and Location

Twenty four (24) cross sections for the dam axis and the reservoir of Batu (Jantung dam and

Twenty {20} cross scclions for the dam axis and the TeServoir ‘of Batu Gajah dam were

carried out at an interval of S0m across the rivers.
The areas and the lines are shown in Figure-J.3.3.

3.3.2 Field Measurcinend

Elevation and distances were measured along the cress section lines shown in the Figure-

J3.4. The reference BM for thie Batu Gantung Dam-and Reservoir cross section was

AM8-2 and that of Batu Gajah Dam and Reservoir was AMB 4,

3.3.3 Digital hdntmg and Plottmg

Data and information’ collcctcd in the field were digitized and editéd to "plot 1:500 cross

section maps. All of the digitized data and information were kept in floppy disks. The
editing of cross section was carricd out with a computer program "The survey editor ver.

1.1, €. 1989, Tripangarso” and plotted ditecily by a computerized automatic plotter, Encad '

: Nova Jet-4. Plotted manuscnpts were edited and checked, and sometimeés inspected in the

Y R¥ R
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field. After the completion work, the cross sections were plottcd on the polyester base -

j #300. The drawing sheet was basically Al (50cmx70cm) size.  Occasionally, however,
larger sizes were used depending on the terrain fcaturcs The fi nal plottmg was carried out at
the scale of 1:500 with Encad Nova Jet-4. : '
3.3.4 Results

The 1:500 dam and reservoir cross sections maps were prepared as follows:

Batu Gajah 1 section for damaxis - 1 sheets

- 19 sections for reservoir .+ 11 sheets

Batu Gantung 1 section for dam axis © 1 sheets
o 23 sections for reservoir. 12 sheets
“Total ‘ 45 sections o 25 sheets

3.4 ‘Cross Sectioning for Propor'»cd Check l_)am :Sites
3.4.1 Aveas and Lo.calion

One (1) cross section for the check dam axis and two (2) cross seclions for the reservoir of
Batu’ Gan{ung River, Batu Gajah River, Tomu River and Ruhu River, a total of 12 cross
sections were carried out at an interval of 20m across the rivers. :

' The cross scctron lines of the check dam are shown in Figure-§.3.1.

3. 4 2 Field Mmsurement

l."ievallon and distances were measured along the cross section lines shown i in 1 the Figure-
13.1. The reference BMs for the check dams and their reseivoirs cross sectioning were as
follows: . o o

River Reference

Batu Gantung * AMB-2

Batu Gajash =~ AMB-4

Tomu ~ .AMB-6

Ruhi: AMB-10

© 3.4.3 Digital Editing and Plotting

Data and information coltected in the field were digitized and edited to plot 1:500 cross
section maps. ~ All of the digitized data and information were kept in floppy disks. The
editing of cross section was carried out with a computer progranm "The survey editor ver.
1.1, C. 1989, Tripangarso” and plotted directly by a computerized automatic plotter, Encad
Nova Jet-4.  Plotted manuscripts were edited and checked, and sometimes inspected in the

field,  Afer the completion work, the cross sections were pIottcd on the polyester base
 #300. The drawing sheet was bas:cally CAT(50cmx70cm) size.  Occasionally, however,
 latger sizes were used depending on the tercain features. The ﬁnai ploumg was carried out at

the scale of 1:500 with Encad Nova Jet 4.

3.4.4 Resulfs

“The 1:500 check dam and reservoir cross sections maps were prepared as follows: .



Batu Gajah 1 section for dam axis 1 sheet

2 sections for reservoir  ~ 1 sheet
‘Batu Gantung 1 section for dam axis 1 sheet
_‘ - : 2 sections for reservoir | shect
“Tomu 1 section for damaxis - | sheet
© 2 sections for reservoir - | sheet
Ruhu 1 section for dam axis -1 sheet
- 2 sections for reservoir -1 sheet
Tolal .+ 12 sections - 8sheets

3.5 1:200 Mapping for Outlet and hllé_t of Diversion
- 3.5.1 Areas
Areas covered by the 1:200 topographic mapping are the inlet, outlet-1 aud 01|1le§-2 of the

“diversion of Batu Merah River as shown in the Figure-3.3.1. and Figure-J.3.5. ‘The
mapping areas are  as follows: - ' _ R c

Infet . 100mxi20m 12ha
Outlet-1 : S SOmx 100m  0Sha
Qutlet-2 | 70m x 100m 0.7ha °

Total - 2.4ha
©3.5.2 Existing Topographic Maps

The existing 1:1,000 BPN maps were used for the 1:200 topographiﬁ: mapping of inlet and
outlets in the same manner as described in paragraph 3.1.2. . :

3.53 UTM Coordinates and MSL Datum Elevation
Local co_ordihatcs of 1:1,000 BPN maps were transformed into UTM, Zone 52. “The
methods were similar to those: described in paragraph 3.1.3. MSL at Ambon Sea Port

determined by the JICA Study in 1996 was used for the datum elevation for.the 1:200
mapping. o

3.5.4 Field Updating and Correction

Copies of plotted 1:200 maps were updated in the field. And also more detailed data and
information necessary to compile 1:200 topographic maps for diversion planning were
collected in the field and added to the manascripts. : I

3.5.5 Spot Leveling and Contour Lines

Spot leveling approximately one point per ha was carried out coveriiig the mapping areas of
the intet and ouilets to strengthen the accuracy of vertical information of the 1:200 maps.

Contour lines of S0cm intervals were plotted from the spot heights set up by the spot
leveling. Reference to the spot leveling were bench marks and distance marks established

by the JICA Study in 1996.

12
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3.5.6 Digital Editing

Data and information collected in the field were digitized with Digitizer Graphic Master-11
and added to the 1:200 map manuscripts for the compilation of 1:200 topographic maps.
‘The spot heights and contour lines were also digitized and overlaid to the map manuscripts.
All of the digitized data and information were kept in floppy disks.

'3.5.7 bigital Plotling

After complelion of the editing and prooﬁng, final plollmg of the 1:200 topographic maps

was carried out with the Plotter Encad Nova Jet-4 on #300 polyester fitm bases.

.+ Marginal information such as titles, sheet number, scales and so forth were also plotted on

* the map sheets. The sheets sizes were Al (50cm x 70cm).
3.5.8 Resulls

T he I 200 topographic 1 maps were prepared as follows:

“Inlet -1 sheets
- Qutlet-1 1 sheets
Outlet-2 i sheets

Total 3 sheets.

- 3,6~ Sounding in jhé Estuary of Ruhu Ri\'ﬂ"

3.6.1' Area and Location .

- An area cavered by the soimding' and bathymetric mapping was shallow water around the
estuary of Ruhu River approximately 36ha (300m'x 1,200m) along the sea shore. Survey
lines of the soundmg were 300m from the shore and an interval of 200m with its direction

301° 45 from the north apprownately perpendlcular to the shore line. The area and lines
are shown in Frgure-J 3.6, »

3 6 2 Seﬂmg Up Smm(lmg Lines and l‘uhl Siaﬂ' (ﬂugc

beven (7) soundmg Imes of 200m mtervals were staked out W1th its horizontal angle of
3017 45’ from the azimuth. -~ A tidal staff gauge was set up near (he sousiding arca to know
the tidal heights immediate before and after the souudmg :

3.6.3 Out Line Map'pm‘g of S!lorc Line -

'I’errain-fea'turos such as roads along the shore, houses, bridges ete. were measured with
traversing method, and plotted as the references for the bathymetric map.

- 3.6.4 Sou.nding '

The soundihg along the sounding lines was carried out by the leveling method in the waler

shallower than Im, and by the echo sounding method in the water deeper than Im. Data
obtained by the echo sounder was corrected with tidal elevation data obtained from the tidal

gauge.
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3.6.5 Digital Editing and Plotting

Data and information obtained by the traversing, leveling and sounding-in the field were

digitized and cdited to plot 1:2,000 bathymetric maps. All of the digitized data and’
information were kept in floppy disks. _

The editing of bathymietric map was carried out with a computer program "The suivey editor
ver. 1.1, C. 1989, Tripangarso" and plotted directly by a computerized automatic plotter,
Encad Nova Jet-4. - Plotted manuscripts were edited and checked, and sometimes inspected
in the field.  After the completion work, the bathymetric map was plotted on the polyester

‘base #300. . o . , ' . : B
' The drawing sheet was Al(50cmx70cm) size. The final plotting was carricd out at the scale
of 1:2,000 "\\filh Encad Nova Jet-4. - o '

3.6.6 Results

QOne sheet 61"_ the 1:2,000 bathymetric map was prepared. '

C I
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CHAPTER 4 -

4.1

"PROGRESS

Progress of Fopographic Snwey ‘l'or Mastev Plan Suid?

Progress of the lopographtc survey for the Master Plan Study in Ambon area is shown in

" Table-J.4.1.

4.2 - Progress of Topographic Survey for Feasibilily Study

~Progress of the topograpluo survey for the Feasibility Sludy in Ambon area is shown m -

“Table-] 4. 2
Table-J.4.1' © Work Progress of Topographic Survey !
8 pog Y
for the Master Plan ‘;IE‘) in Ambon
- Tems - 1996 1997
¢ . November _I_ * December _ o Janoary .
‘| Field Op»rauon in Anibon - 3, | IL : 30 : '
- : | s a .
(1) Field reconnaissance B2 ! s«¢ 1 !
: - 1 I~
(2) Monumentation 2226 ! !
A : { ]
(3) Tidal chservation ! : _26 : 30;
= ) . - I
{4) Setting oul distance marks 3, : !
|
{3) Leveling 2_6 'i' 3 : :
- T
(6) Profiling : 30: 2 !
T - L - | e ]
(7) Cross seclioning 30: 5 :
. ¥ I
- a) River cross sectioning - 30; 13 :
\ Bridoc oni T, s -
| b) Bridges cross seclm.nu:g = . A .
¢) Dam sifes ¢ross scction L B8 ! 0 2
- m— — 1 - i S S
d) Staff gauge cross section ! 1112 :
: 1 1 i
(8) Plolling and drawing : : 6 20
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Table-J.4.2  Work Progress of T opographic Survey |

for the Feasibility Study

in Ambon

Items

1997

June July

1:200 Mapping of Five Rivers

Plotting of existing maps

|
1
1
20 T"
|

JH SR S S

Field updating and correction

- 20

™
Ao

: Ediling‘and‘plul[ing

10

10

1:500 Mapping of Dam Sites

' Batui Gajah-:ﬁeld sunvey

© 25

L
o

1
{

- -edit & plotting

-——-—-.d— e

]
(=1
—

=

bt
=g

<edit & plotling

L
R

o
(=]

t

Cross Section of Reservoirs

Batu Gajah-ficld sunvey

-edit & plotting

Batu Gantung-ficld sur\'cy

]
: : 1
“edit & plotiing . ' 020
; ; - .
1:200 Mapping of Diversion ' :
" T
Batu Merah inlet : & 20 3
I :
Batu Merah outlet-1 ! 20 ..m;_,,,st.._,..s'
R - — ————t
Batu Merah outlet-2 : 2 @i._._s
I —= - | B IR A
1:2000 Bathymeiric Mapping : ' :
. - 1 1 Ju————
Sounding 20 I 5 .
Editing and Plotting ! s_...b . Jn‘ o5
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Appendix J.2. Technical Specifications for the River Survey

" Technical Specifications for Survey and Mappmg for The Study on Hood Con(rcl
for Ambon and Pasahari Area in the Republic of Indonesia -second phase-

1. Survey Arcas _
‘the sutvey arcas covered by the Contract shall consist of the five rivers m Ambon :

- Central Area. “The location of each area is shown in l~|g i

- 2. Scope ofwork

2.1. Work ftems 'I . - : : . _
The Work consists of the following items. The work quantitics of each item ate

| sﬁpurated in the Bill of Quantities.

- Mobilization
- - 1:200 mapplng for fiv e(5) rivers
- 1:500 mapping for dam sites in Bafu Gajah and Batu Gantung Rners
- Cross section in reservoir areas '
- Cross section for check damns
- 1:200 mapping for diversion arca in Batu Merah River
- Soundmg insea shorc around esluary of Ruhu River
- Reporlmg

2.2, General Specifications

221 JICA Standard

For.the accuracy of the survey, "Technical Standards of Survey and Mapping for
Overseas Development Proyect" (JICA) shall be apphed with the instructions by the
IEngineer unless otherwise spcc:ﬁed '

2.2.2. Spheroid and COOrdinalés_ .
The sefetence spheroid for the survey and mapping shall be WGS 84 and the
coordmates be Universal Tramverse Mercalor(UTM} Zone 52 with its central meridian

=129 E.
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223, Refercncc point for the honzon!al ground controls
* Reference point for the GPS survey shall be GPS stalion’ N.5004 cstabllshcd by
BAKOSURTANAL in Ambon Airport, Bandara Pattimura.

2.2.4. Datuim Elevation

“'The datum elevation shall be mean sea level(MSL) at Ambon sea port as Om. The
existing bench marks established by 1hc JICA Sludy Team in 1996 can be used as

rcference benoh marks.

2.2.5. Standard 6f Drawing | | | .

Style of drawing sheets, marginal informalion‘ legend and symbols will basically follow
‘those of the dramngs previously’ preparcd for the projects of the Ministry of Publlc
Work Spccml sters may be preparcd for the Siudy, if any :

3. Period : » :
The v.orkmg period of the survey and mapping shall be fi rom 15 June 1997 to IS Augusl
' 1997 A tentative shedule is shown in Table 1. '

4. Methods of the ka

4.1. Mobilization
Mobilization shall include the followings:
a) Preparation of materials, equipment and laborers lncludmg supemsmg pcrsonne}
of the Contractor _
b} Transportation of materials, equipment and laborers uwludmg Qupcrwsmg
peesonnel of the Contractor
¢) Accommodation for faborers and supervising personnel of the Contractor
d) Transportation of the Engineer of the JICA Study Team for lhc supervision of the
Work :




42, Updating and correction of 1:200 maps for five(5) rivers

4.2.1. Arcas

* The areas to be mapped shall be as follows. :
Rii'cr e l.’chglh Width Remarks
- ¥ Ruhu © o 1,600m (2221 60m ‘Length shall be distarice f‘rom the
sBatuMerah L6600 1_:60 o o estuary of each river.
Y Toru 2900 60 Width shall be 30mi from the
" VBatu Gajah - 2,900 { Ape) 60 - ‘center of the river to both the
j(.ﬁamﬁmng,;ﬂ*.mﬁ_-(./_}. 22) 60 . rightand el banks. -

“Total 10,500m " 63ha

- In case, the width of the rivers ate larger-than 20m, the mapping arcas shall be 20m
* from the river banks to town areas. (Refer to the Fig.2) '

422 Methods

a. Dlgttlzmg and plotting of existing maps

~The 1:200 mapping areas of the existing 1:1,000 maps prepared by Badan Peitanahan

N_aswn_al(BPN) in 1989 shall be digitized by the d_lgnuer arid the digitized data be
stored in a computer system, The digitized data shall be plotted into 1:200 maps.

b. Updating and correction of’ the platted 1:200maps

© The plotted 1:200 digital maps shall be updated and corrected wilh total station in the

field. Updating and correction of the 1:200 maps shall be carried out with the data

collected in the fields by the digitizer.

¢. Spot leveling
Spot leveling covering 63ha oi' whole 1:200 mapping areas shall be carried out at an
interval of 10m, ic. 100 points per ha. Reference bench marks(BM) for the spot

-~ leveling shall '_be existing distance marks and BM established by JUCA Study Team in
- 1996. " The spot heights shall bs plotted on: the 1:200 maps.

-3_Q ‘



d. Contout lines

Contour Jines at an interval of 50cm shall be drawn with the spot heights from the spot
leveling. Supplementary contour lines at an interval of 25cm will be drawn in necessary
arcas.

e Plottmg ‘ '
" The updated and correcied 1:200 maps sh*dl be plottecl with the processed fi eld data by

~the computer alded automatic plotter. -
: Information tdcnltﬁed and collected in the fi elds such as names of placcs official and _
pubhc bmldmg and ["mhtles ctc. shall be annotated to the plotied maps.

“The plotted points will be dlgmzed and stored in f]oppy disks to be submitted to the

Engineer. S

The sample shcet on Wh!Ch the 1:200 maps bé p]oitcd will be shown by the Engmcer
before commencement of the plotting. -
Materials to ‘be used for the 1:200 maps plomng shccts shall be pol)cstcr basc wnth
thickness of #300. ' '

423. 1 200 Mappmg of Batu Gantung River |

An area of 3.6ha, approximately 66m x 600m of Balu Gantung Rwet where the 1:1,000
BPN maps do not exist, shall be newly mapped at a scale of 1:200 by the ﬁeld total
station method. (refer to the Fig. 3) '

a. Ground control survey :
The Differential Global Positioning System(D GPS) shall be uscd to establish four(4) |
ground controls for the 1:200 mapping. Elevation of the ground con!rols shall be
decided by the leveling from the JICA BM.,

b. Measurement and identification for 1:200 mapping

Every natural and arlificial terrain fc'ﬂures necessary to the 1200 maps shall bc
measured with the total station and the data be stored in memory cards. ‘The ficld data
shall be processed to be ploited with the total station system whlch includes computcr' '
and automatic plotter. ' '
‘Names of places, official and publzc buddmgs and facilitics sha!l bc idenlti ed in thc:
fields and shown on the 1:200.maps.




c. Spot lcvelmg .

. Spot teveling covering approximately 60m x 600m of Bata Ganmng mapping arca shall
be carried out with the total station at an interval of 10m, i.c. 100 points per ha.
Reference BM for the spot leveling shall be existing distance marks and BM established
by JICA Study Team in 1996, - - -

d. Ploumg aud dmwmg : :
The 1:200 maps shall be piotted with the processed ficld data by the computcr aided
automatic plotler " Contour lines at an mterval of 50cm shall also be drawn from the
plotted spot heights. Supplenientary ¢contour hnes at an mtervql of ZSCm will be deawn
in necessary areas. P
Information identified and collected in the fields such as names of places, OfllCla[ an(l
public building and facilities ete. shall be annotated to the plotted nraps.

The plotied points will-be d!gmzed and stored in ﬂoppy disks to be submitted to the
: bngmeer _ : :

. The sample sheet on which the I: 200 mhaps be plolted will be shown by the I*ngmec,r
“before commencement of the plotting. :
Materials to be used for the 1:200 maps plolting sheets shall be polyester base with
thickness of #3(}0

4.2.3. Equipment
: qupmcn! to be used for the l 200 mappmg are as follows:

Digitizer Computer aided digitizer
~ GPS unit Leica or Trimble GPS réccivcr, controller and processor units
— ~ two units or more
Total station system - 'S seconds angle reading,' 5mn’1+3ppm'x D in distance
~ measurement |
Automalic plotter "HP Design Jet 750c plus Plotter or cquivalent
- Level . " Automatic levels, 40 sccond / 2mm sécond order level

Metric staves, 3 or S m \\oodcn or metal staff with
base p!ates '



4 2 4. Accuracy
~ The accuracy of each work item of the 1:200 mapping shall be as follows:

Digilizing within 0.2mm on the scaled map
Measurement within 20 scconds in angles and Scm in distances
Plotting B within 0.3mm on the scaled map

Differential GPS within Sem in distances
o S ~within 10cm in clevation
Spotleveling .~ within Sem

43 1:500 mapping for dam sites in Batu Gajah and Balu Ga_nluhg Rivers |

4.3.1. Areas _ :

The areas to be nmpped shall be as follows:
Proposed dam site of GJ-2 400m x 500m = 20ha
Proposed dam site of GT-1  400m x 500m = 2W0ha
Totalarea = 40ha -

The location of GJ-2 and GT-1 are shown in the Fig. 1.

4.3.2. Methods

a. Ground controt survey

The Diffetential Global Positioning Systcm([) -GPS) shall be used to estabhsh four(4)
ground controls as {wo(2) points in GJ-2 acea and two(2) points in GT-1 area for the

1:500 mapping. Elevation of the ground controls shall be decided by the leveling from

‘the JICA BM.

b. Measurement and identification for 1:500 mapping

Every natural and artificial tersain features necessary to the 1:500 maps shall be
measured with the total station and the data be stored in memory cards. The ficld data
shall be processed to be plotied with the total shuon systcm which mcludcs computer
and automatic plotter,

Names of places, ofticial and public bu;ldmgb and facnlltlcs shall be ;dentxf'ed in 1hc- _

fields and shown on the | 500 maps

¥
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-¢. Spot Icve!mg :
‘Spot leveling covering the two proposed dam sites apprommtcly 40ha mapping areas .

shall be carried out with the total station at an interval of 10, i.c. 100 points per ha,

‘Reference BM for the spot leveling shail be existing distance marks and BM established
by JICA S’ludy Team in 1996,

d. Plotting and dra\wng _ : _
“The 1:500 maps shall be plotted with ﬁw prcccsscd field data by the computer aided
'~ automatic plotter. Contour lines at an interval ‘of 1m shall also be drawn from the -
‘— plotted spot héights Supplementary contour lines al an intcrvci of 50cm will be drawn
in necessary areas. ~ - c | '
Information 1denul“ ed and collcctcd in the fields such as names of p]aces ofticial and
~ public building and facilities ctc. shall be annotated 1o the plotted maps.

The plotlcd pomts will be digitized and stored in ﬂoppy dlsks to be submllted to 1hc

.- Engineer. _ : : :
. The sample shect on which the 1; 500 maps bc pioﬂcd wﬂl be shown by the {‘ngmccr

before commencemcnt of the picttmg

- Materials to be used for thc 1.500 maps plotting shccts shall be polyester base wﬂh
_ thickness of #300. :
4.3.3. Equipmént

Fquipment to be tised for the 1; 50{) mappmg are as follows:

Digitizer Computer aided digitizer

GPS unit - lelcaor® rnnble GPS receiver, controilcr and processor units
_ o ~ lwounils or more '

Total st’al{on'sysicm © 5'seconds angle readi'ng,-Smer_iippm x D indistance

Automatic pioﬁer HP Design Jet 750¢ Plus Plotter or equivalent

Level - Automalie levels, 40 second / 2mm second order level

Metric staves, 3 or 5 m wooden or metal staff with
~ base platcs.

4 3.4. Accuracy

. "The accuracy of each work llcm of‘ the 1; 500 mappmg shall bc as follows: -

Digitizing " - ©  within 0.2mm on the scaled map _
" Measurement - within 20 seconds in angles and Sem in distances
.



Plotting  within 0. 3mm on the scaled map '

Differential GPS within Scm in distances
: _ within 10cm in elevation
Spot leveting within Sem -

- 4.4, Cross section in reservoir areas

44[Areas'-' ' .';:

" The areas 1o be covcred by the cross section are as fo!iows _
* Reservoir of proposed 15 cross sections at 50m infervals across the Batu Gajah nvcr

dam site GJ -2 from GJ-2 dam to the uppcr stream, elevation up to
S - 100m from the river bed ' :
3 RéServ_oir'of proposed -~ 11 cross sections at 50m intervals across the Batu Gan!ung
 dam Sile GT-1 ;7 nvcr frora GT-1 dam to the upper stream, elevahon up to

_ IOOm from thc river bed

1.4.2, Methods
a. Cross sectlomng

Cross section lines shall be slaked out from the ccnter lme of proposcd dams which

were established by the JICA Study Team in 1996. Grouund hei ght every Sm mtcrv_als

and points where slopes abruptly change on the cross section lines shalt be measured

and recorded. -
Iilevation of water surface of the rivers at the measuring. time shall be measured and
recorded. ‘ioundmg in the rivers shall be carricd out every 2m intervals on the cross

section lines. The cross sectioning shall be camed outupto clcvatlon of 100m from thc ‘

river bed on both the lefi and right banks

b. Ploiting and drawing
Elevation and distance data acquired in the fictds shall be plotled at a scale of 1:500.
The sample sheet on which the cross sections be plotted will be shown by the Enginecr

before commenceinent of the plotiing. The ploﬂcd points will be dlgmzed and storc(i in. -

floppy disks to be submitted Lo the Engineer.

The drawing will be camed out directly froin the drgmzcd data wuh a computen?cd ‘

automatic plotler.

-8-




¢. Materials ‘ P :
Materials to be used for the cross scchon plotting sheets shall be polyester base with
thickness of #300.

4.4.3. Equipment . _
Equipment to be used for the cross section shalI bc
- - Automatic tevels 40 second / 2mm second order lcvc!
- 'Mclric‘ sta_vcs '3 or 5 m wooden or met_al staff wl_lh base plates.
- Automatic plcltcr - I_IP Design Jet 750¢ Plus Plotter or ¢quivalent.

4. 4. 4. Accuracy |

Accuracy of the cross qccuonmg on the ground shall be wuhm Sem and lhat of sounding

- in the sivers be within 20cin in clevation, and 1: 300 in dlslancc

4.5, Cross section for check dams

4.5.1. Location
The location of proposed check dams will be in upper stream of Ruhu, Tomu, Batu
Gaja and Batu Gantung rivers. ' |

“The areas to be covered by the cross section are as follows:

Ruhu river proposed 3 CrOss scctlons at 20m intervals across the Ruhu river
check dam " in the check dam site, elevation up to100 from the river bed
Tomu river proposed 3 cross sections at 20m intervals across the Tomu river

- check dém ~ in the check dam site, elevation up to100m from the river bed
Batu Gajah river 3 cross sections at 20m intervals across the Batu Gajah river
proposed check dam - in the check dam site, elevation up to100m from the river

_ " bed

Batu Gantung river 3 ¢cross sections at 20m intervals across the Batu Gantung
proposed chcck dam river in the check dam site, elevation up to100m from

the river bcd

The location of chcck dam wzll be shown by the Engineer before commencement of the
; cross section. .

4.5. 2 Melhcds

" The methods shall be similar to lhcsc of the cross scchon in rescrvmr areas.

9-



453, qupmcnt : .
- The equipment to be used for the cross scction of the check dam shall be equivalent to
those of the cross section in reservoir areas.

4.5.4. Accuracy

The accuracy of the cross section of the check dam shall be eqmvalent to ll*ose of the

cross scclion in reservoir arcas.
4.6. 1:200 mapping for d_ivers.'ion area in Batu Merah River

461, An,as

The areas to be mapped shall be as follows: _
'Proposcd outlet site of dncrsnon 600m x SOOm = 1. 8ha
of Batu Merah river :
Proposed inlet site of diversion  100m x 100m = l.Oha
of Batu Merah river .
Total area ) _2.'8h_a

4.6.2. Methods - - ,
The methods shall be similar to those of the 1:200 mapping of the Batu Gantung arca. .

4.6.3. Equipment’
The equipment to be used for the: mappmg shall be equlwlent to :those of 1200
mapping of the Batu Can{ung arca. '

4.6.4. Accuracy’
The accuracy of the mapping shall be equwalenl to those of 1:200 mapping of lhe Batu
Gantung area.

4.7. Sounding in sea shore around estuary of Ruhu River

- 4.7.1. Arcas

Area to be covered by the soundmg shall be 1400m x 300m ='42ha around !he estuary |
of Ruhu river. The sounding of sea bed along seven(7) soundmg lines as shown inthe

Fig. 4 shall be carried out to prepare the 1:500 h}drographlc maps
-10-.




' 4.7.2. Methods

a, Setling a tidal station

‘A tidal station shall be set up near the soundmg area o correct lhe water depth fron: the

sea surface. Tidal level at the station shall be measured immediately before and after
the sounding of one sounding line is cacried oul. Thé datum clevation shall bc mean sea
lcvd(MSL) at Ambon seaport estabhshed by JICA Study Tcam in 1996 '

b Siakmg out soundmg lines _
A base lme paraliel to the sca qhorc shall be slaked out as shown on the Fig. 4 Sev en(?} .

: soundlng lines perpendlcular to the base lme at mtcrvals of 200m sha]l also be staked
~ out as shown on the Fi g 4. : :

c. Soundmg

: i_ The sounding shall be camed out on 300m trom the shore to the sea at mtcwals of 10m-

along the sonndmg bines .

“The sounding will be carried out with soundmg rods in arcas shallower than Sm, and

with echo sounders in arcas decper than Sm.
Positioning of the sounding will be carried out with a total station by observmg
directions and distances. '

- d. Plotting
_ Field data acquired from the sounding shall be plotted at a scale of 1:500 after

processed and corrected.

The sampte sheet on which the h)drogmphlc maps be plotied will be shown by the

Engineer before commencement of the plotting. The plotted points will be digitized
and stored in floppy disks {o be submitted to the Engineer.

Materials to be used for the cross section plotting sheéets shall be polyester base with
thickness of #300.

4.7.3. Eqmpmenl

" The equlpment to be used for the soundmg will be as follo“s

- Total station - 5seconds angle reading, Smm +3ppm x D in distance
Sgunding réd : © 3m léngth, wi{hl()mni gradualion'
* Echo sounder | - 30-200khz f‘r(,quency band wit'h:auloinalic recorder :
Automatic ploltcfr o HP Design Jet 750¢ Plus Ploltcr or cquwal;nt
' -1 l-



4.7.4. Accuracy
Accuracy of the soundmg in thc sea shall be within 20cm in elevation, and 1: 300 in
distance. =

4.8. Reporting .
l he Contractor shall submit to the Engineer the followmg ﬁnal SUIvVey rcsu'lls &

) Ongmal drawing of 1:200 topographic maps of five rivers 1 set
- 2) Originat drawing of 1:500 topographic maps of dam sites - 1set
-3 'O'rigina! dreiwing of c10ss section of reservoir areas o ' 1 set
- ‘4) Original drawmg of c10ss section of check dams S set

" 3) Original drawing of 1:200 topographic maps of dwersmn area | set
6) Original drawing of 1:500 hydrographic maps :

in estuary of Ruhu River  Iset

7) Data and results of ground controls for topographlc mappmg, _ | _
cross section and soundmg - tset

8) ngmzcd data of ploltmg for topographic maps Cross secuon L | ;'
and sounding stored in ﬂoppy disks : S lset

9) Survey Report - - _ © Ssets

"_]:2._. '
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Fig. 2. 11200 mapping areas
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Appendix J.4, Coordinate Transformation by GPS Survey
PELAKSANAAN PEKERJAAN

MERUBAH SISTIM KOORDINAT PETA BPN 1991

KE SISTIM KOORDINAT UTM .

UTM Coordinate System

Lotal Coordinate Symm'

X 02

oo
_}_02
_{_:Ol. < —
Koordinat UTM {GPS)
Ol 408432922 - 9,500,509.451

02 409,715.280

03 411,019.960

19,591,361.718
9,504,702.101

. ) o

Koordinat Lokal (Prick Peta Digitized 1/200)

0l 203871310  52,327.093
02 205152524 ° 53,175.612
03 206462504 56514253

1. Membuat Template pada sistim koordinat UTM dengan base point sebanyak 3 buah. (01 , 02, 03)

2. Peta BPN Qokal) di insert ke emplate sistim koordinat UTM dengan base point 01

Rotate-1.



UTM Coordinate System

”E‘(gi loc

- Rorwd

01 & 01 foc

*

UTM Coordinate System

01 &0 e

3. Setelah 01 loc diimpitkan dengan 03 UTM,,
keadaan terfihat sepesti gambar sebelab.

4. Katena Autocad hanya butvh 2 ik untuk me-

lakukan Rotasi , maka dipifih 2 buah tiiik yang
saling berjauhan yaitu titik 01 dan 03

' 5, Dari keadaan diatas, didapat koordinat titik-titik
scbagaiberkut:
Ol&lokal’ : 408432922 9,500,509.451
“03 L 411,019900 9,594,702.101

“03lokal  : 411,024.116  5,594,696671 .

6. Dari koordinat distas dapat dikitung :

jarsk 01-03 - : 4926537
~ jarak 01 -03 lokal : 4,924.134
-skala faktor @ 1.000488004591

sudut 03-01-03 Joc : 0° 04 29",

 Rotate-2

e



UTM Coordinate Syslem

o1& 01kec

02
02loc

UTAM: Coordinate System

*%

7, Peta BPN yang sudah dafan sistem UTM i

Rotasi schesar © - 0° 04' 19" dengan pusal
" 1otasi diitik 01, : o

8. Hasilnya dspat difihat pada gamibar sebelah.

" 9, Sesudah di Rotasi, peta BPN di perbesar

~ dengan skala faktor : 1000488004591

10, Setelah di fotasi, maka tiik-1itik 0 'den 03 ber-
impit (lihat gambar sebelah)

" Rolate-3



Refercnce Coordinate :

" GPS RESULTS
_ ‘ . OF ; : .
AMBON FLOOD CONTROL PROJECT

N.5004  Patimura Airport

Reference Ellipsoid  :- WGS 84 o _ . o o
Prgjection set . Universal Transverse Mercator - Zone ; 52 Central Meridicn : 129° East

No. | Station | Latitude ‘l/mgit'ude. | ﬁonblng {m) :mﬁnm) Remarks
|1} Nsoot | 3 42 2_6.34935", 128 5 200973 B _9,590,_1_56_725 198,825.664 Refercnce
2| o |34 _1;_,@996 S.} 12810 ;5;;36'7 E | 9590,509.451 | 408432.922 Batu Gantung prick point
3] o |34 _17.9529 s{ 1281 1BBE _9,59_1,36I..‘TI$ 409,715.280 Tomu prick point

4 03 | 339 592093 8 § 128 11 sssioi B | 9594702.101 | 411,019,900 _Ruhu Prick point

5 { AMBo9| 3 40 | 13505 § | 128 11 53.8109 E. 9,594,635.077 | 410968187 | PU Existing BM
6| oL ‘_3__‘.1'2 3444928 | 128 11 337255 B | 9,589,034530} 410351888 | Bete Gajsh Dam Site

7 | GIR | 342364858 S | 128 11 424455 E | 9,589,872.236 410,620.9;15 Batu Gajsh Dam Site
8| GTL | 3425681508 | 128 11 I8T4ME ____9_15_59,3_:15.;793 74‘_{4)_9_,890.463 Batu Gantung Dam Site |
9| GTR |3 42 55,0491 s | 128 11 233757 E V__9_,_S_8_9',m27(.).967 410033222 | Batu Gantung Dam Site
10} L3 340 423175 | 128 11 SLN9GE | 9594547757 ) 41088e32|  SoundingPoint

GPS Amben
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