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7.

AV ERUTERHERE

Project Title

Location

Execuling Agency

Objectives

Project Description

Scope of Assistance
Requested

Related to Project aid-

NO. ¢
Code Number : BTA - 228

STUDY FOR DEVELOPMENT OF AMBON
AREA FLOOD CONTROL

Ambon, Maluku.

DircC_toralc' General of Waler Resources
Dévelopment, Ministry of Public Works

- To formulale a comprehensive plan for water
resources development with the emphasis on
flood control in Ambon city.

- To carry out a feasibilily study for urgent
measures lo protect Ambon city from habitual
flooding.

- To suppert industrial devclopmcnl in Anibon
Jsland.

Ambon city suffers habitual damages from
inundation due to the flood of the torrential rivers
of the Batu Gantung, Batu Gajah, Tomu, Batu
Merah, and Ruhu, Steep gradient and intensive
rainfall cause serious damage. The increase in-
population and properties of Ambori city niake the
matter worse. Bank erosion of the rivers and
drainagc hazard in the urban and rural areas are
also serious problems. In view of the i tmponance of
the area in regional as well as national economy,
vrgent flood control works within a framework of
a comprehensive plan is proposed. This sludy
consists mainly on comprehensive plan such as
survey, invesligation and topographic mapping
which is part of Ambon Integrated Urban
Infrastructure Dcvelopment pro;ecl

a. Expert _servic‘cs 130 . = us §.1, 300 000
“b. Fellowships - : 8m.m =USS$. 40,000

c. Equipment - :LL._ﬂﬂL(lQQ
Totat Cosl = US$ 1,790,000

._.63._



TERM OF REFERENCE

FEASIBILITY STUDY FOR DEVELOPHMENT OF
AMBON AREA FLODD CONTROL

1. BACKGROUND AND SUPPORTING INFORMATION

1,1, Justification ©f ihe FProject
he Fivers in tha prodoct avoa are e Babao Gunung, Bebs
Bafan, Vomm, Bato Moran and Ruba rivers wnich orioinste {n
tha soubh-oazitern mounbains of  Sspoon Cify. T rn*-"' Tvivors
flowm dowun almost to the norkh Cpeat and pouw into ths Say of

The 2atu t iFatu -S'ajs-h Fivers run Lhe soulho of s
Cantral Ambon, the  YToru and . Batun Perabh rivers flou te dhs
cante sl oart ard ths Ruhu river ruang Lo tne norith side.
The tatal cabchmont Area of the the Fha {5)  rivorn ars
om0 ga, Ha.

sac inteng: ve

i ’-.;i'u-:.» rivwre, Ambeon TRy

the . Tined  of the torrent
In the recoat | voars parcicularly  in 1989, Asben ity nas
sf fared froxm recwrent  flood domasoe sdomingly o Lo
dateriarationaf  the exisiing flood coatrel faciizt:ss  and
increass in copulation and progerties of waz area. fne flood
damane  iw Ak limtad (n the wiban and  seoyvucban zeeas of
dabon but also sstended over the rural o arda aleaa i
Foianiial ariraga oy tloeding has alao B
zrpacial by oo vhe aow daveicoed lang. Lani arcs
vivérs and drainogs hasard in fhe wbidan Tand. e
gurious problemsz Lo b solved, ‘ ‘

Sin svrew of tiwe avowvay 1k witil e dust
wragsnt filood conteot oplan for tihv: pro
! .

1.4, institutional Framaaoick.
&, Domestic Frawigion.
Direcciaorate Geazral  of Maler Rosourcss Developinznt,
Ministry of  Fuhlic derbks takes respaosibiiviy, a0 the
grogosed pility study, and Fubfic Uorsn of FRalon
£ b Siail

3 ivi
nue will ko tha maan body of andeetakioz the
<.

W
<
=

- -
T
<
I
.
-
D]
. TN
o.

fecause of the complen patuacae F oo =
tioh ‘snd coopmicabtion behwaszn MIwRO el
v pweaded.

i special exsautino nave Lw bte orestazd o
ensurs> on af faotleo ration af uive wowriind o e

piropoased.
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The studies will be comprissd of ths following

'CUTLINE:0F THE STUDY

The Survey Arsa

The survey area for flood cohtrol is inundation arsa of the
Batue Gantung, Batu Gajah, Tomu, katu H=zrah and Fuhy  rivers.

The survey area for the studv of ths developmsnt potertial

of water resowces is covered by the basins of the Ratu
Gunung, Fatu Gajah, Tomu, EBatu Hzrah and Ruhu  rivers.

Topographic Map

‘The existing topographic maps scaied 1 to 40,000 and 1 to

5,000 will Lbe available for the execution of the formul ation
of comprenznsiva plan and feasibility study.

Scope oF Warlk

.

a. Rewvi

!Il

—- Review of the er;sting maps and othar survey result ra-

“levant to the project.
~ Review of the preceeding ztudies rel:vdnt to ghe pro -

Jert obiectives.

b. Survaevying

~ Execution of ¢ross ssctional survey nesded for the ob -
jectives of the study. ' : o o
- Check on the elevation of the existing bench marks in

the project srea. : : i

"c. Collection of data and irnformation relsvant to:

~ Hydrollogy and meteorology

= Rural davelocpment

- Urbani;atian and industirial davelopmzal
=~ Regicnal economy and  sociology:

- River and derainage inprovesents

- Dthers. :

d. Hydroloaical Study
C - Rainfall analysis for flood rurnoff
- Strean analysis for flood runové
- €gtimation oF sediment ttransportation in rivers
- Saa tide fluctuation

-e. Geological and soil mechanic ivestigations

- Generil geological survey of the river basins

— 85—



- Investigation of foundatjor at conteiva blﬂ dap sites .
~ Investigation of fouhdation layer aof ambankment and

structures to be planned by means of machine boring and

sounding test
~ Serpling and Yaboratory test of soil for structure foun

dation and borrow area
~- Sampling and sieve analv=1s of bsd materials in river

and sea

Formulation of comprehensive flood control plan

~ Estimation of 'carrynng capacity of the exisiing river
channel

- Study on resefveir development plan

= Alterrnative study on flcod control schamss

—~ Preparation of the basic layout of ireservoirs

- Preparztion of the basic lavout of river channzl and re
iated tacilities

—~ Estiration of construciion cost

~ Survey of fleod damages

~ Econcmic evaluation

Formulatien of urgani flood control glan

- Datermination of design discharge :

- Deetermination of river stretches to bé inproved and re
servoirs to be constructed for purposed 'urgsnt flood
control plan :

- Freparation of basic desiogn of damsg and rr;cerVers

- Preparation of the basiz design of river .channel and

‘related facilities _
~- Estimation of quantities for censtruction worke

b
'

Canstructon i planning and- cost estimate for urgent $lood
control plan ;| . ;

- Study . on coastruction equipment to be available at the.
site, construction materials and their cost estimates
~- Study on canstruction. methed and construciion schedula

Econcmic evaluation for urgent flood control plan

- Estimation of economic prices concerning the construc -
tion costs and benefits: )

Study on cost: “benefit anal;sms

~ Freparation of fund disbursement schadule

Study on project effact and sbcial impact

L

!

Transfer of Knowledge

shall be conducied throughout the study period as follows

The transfer of knouladge and training of governnent staff

Transfer of knowledge in carryiag out of hecessary surveys



and investigations through the on job gra)nlng, and
Traznxng in an overseas country for selected government

staff_to,obtain wider krnowledge and perspective on  modern
practices and techniqeus related to the study.

TIHE SCHEDULE AND REQUIRED EXFERRTS

4.1. 7

V.

A

VI,

-

. B

¥
[

a
o]

ime szcheadul s

he time schedula is shown in thae ANNEX t.

sauired - experts

v carry out the study, the experis for the following spe-
falities will be irequired.

. Froiect management
. Topographic survey
. Hydroloay

. Gaolagy

‘2. Soil-mechanic

-Hydraulxcs

. River’ enolneerlna

. Urban drainage enginsering

. Structuwral design

. Dam construction enginsering
. Eonstruction planning

. Project economy

following reports will bé pr§péréd.

-incppgzon reporit ¢ copxus)

Within dne (1) month &after ‘commencament of the study

Progress report (. copies) ) :
Within nine {(?) months after commencement of the study

Interin report { copias) :
Within sixteen (186} months attar commencement of the study

Draft Final Report ( -  copies) o
Hithin nireteen (19) months after commencement of the study

Finatl_REport £ ' ctopies)
Withirn twenty-one (21) months after commencemant  GF the

study

UNDERTQPhINB DS THE GUVFRVHENT DF INDOWNESIA

Ta faacilitate the srooth implementaticn of the study,

the
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External Hssistance Needed

In view of possible difficulties in dealing with  complex
problems inherent to the area of the alluvial - formation,
assistance in fornulating and implenmanting the
projact will be nesded. The Bovermant of Japan, which has
rmany of similar problems and had experianced in  solving
them, will be invited to offer its assistance in this

external

connzciion.

Freceeding Studies.

OBJECTIVE [ THE STUDY

1.

The following references are available for the study.

. Daftar inventarisasi Sungai-sungai di Propinsi Maluku.

2. fencana Fengenbangan Jaringan Transportasi terpadu di
Fropinsi  HMaluku {(ringkasan)

A. Rencana Tata Guna Hutan di Fropinsi Maluku (ringkasan)

4. Laporan hasil Fenyelidikan Hidrolis dengan mndel “Ren-
cana Bendung Talea". '

'S. Laporan- Hasil FPenyelidikan Hidrolis dangan HModel Femin

dahan alur Sungai Sikulah:

5. Stuci Kelayakan Teknis Pengembangan Irigaesi di Wilaysh
Dateran Pasahari (F. Seram -~ Halukw).

7. Darinage Kota Madya Ambon.

8. Studi Identifikasi Fotensi Fengembangan Sumber-—zumber
Alr di Wilayah Maluku, :

9. Rencana Fengembanngan Daerah Irigasi P. Buru Fropinsi

" Maluku' ‘dan Timjauan Singkat tentang irigasi di  Fasa-

ari (F. Szram) dan D.I. Kao (F. Halmahsacra).

i

The obizctive of the study is :

To formulate & comprehensive plan of water rasocurces da-

.velcpment in emphasis on flocd control in Ambon city, and

-To carry out a feasibility study for urgent measures to
-protect Ambon city ¢from habitual floodinogs.



Govarnment of Indonesia shall talie necessary moasures,

i,

e

cosurvey. Lguch as  plane, cross  saction and

DGHRD shall make necessary arrangemedt with the coop=irati

on of other rellevant organizations for the follcowing :

a. to secure the safety of the study teawm,

b. to permit the members of the study tzam to entar, leave
and sejourn in Indonasia for duration of their assign -
ment therein, and exempt them from alian regristration
regquirements {and corsular fees) :

=. to &iempt the members of the study team from taxes, du-
tieg and ather cha.oes aof equipment, machinery and
other materials brought into Indonesia for the

implementation of the study,

d. to exempt the members of the study team from income tax
afhd other charges imposed on or in connscticn with  any
emolument or allowance paid to the mewbers of the
_study, team for their services in ccnnecticn w=ith the
implementation of the study,

2. to provide medicsl services as neasded. its . expensses
will be chargeable on the members of the study Seam,

- to secure permission to talkke all data and documeats
{including " photographs) related to the studv out  of
Indonesia to foreign country by the study tean.

-y

DGRRD shall at its own expenses, provide thoe study team
with the 'fo]lowing, in cooperation with other relevant
organizations : '

a. available data anno lnrormatxon related to the ‘astudy

L., counterpart personnel
¢. suitablie office space with necessary 9quxpwent in Jdaiar

a
¢. credentials or idc ntif!cat n cards,

.

The Government of Indonesia ‘shall bear clalns, if any art

‘sas dgaxngs the members of ‘thz study team ‘arising cfrom,

occuring in the course of, or otherwise connecied with the
discharge of their duties in . the immplemantation of  ths
study, except when such claims arisefrom gross nagligence
o wilful misconduct on the part of the members of the
study tezn.

OGUWED wil) asist for the stUdy‘team to arrange acéomoda
tion.

The'Government'of_lndonesia'Shall provida'neaeésary wahi -~
cle Jor the implementation of tha study.

DEURD will conduct the following survey undsr the supervi-

sion of expertis of the study team.
longitudinat

profile  dovering majoe stre tch of river ch nnel, and
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nproocosed méjor drainage chaone} {(Overall Flan and Feasi
bility Studies) ;
-~ topographic survey for proposed structure sites (Feasibi
lity study) : : :
~ geological survey team such as t=z2
major facilities sites including
swrvey (Feasibility Stuady).

st orilling works for
construction material

VIT. ERUIFNENT REQUIRED FOR THE STUDY
The eguipmznt requi

red for the study is listaed in the ANNEY
-2, bv external assi

=3
stance.
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Three.lohg chasis land cruisers esguipped with UHFE communi
catien " equipment, air conditiener, roof carrier  and

trailer hool:.

r Sost equipmsnt with an outboard motor and

One olass fibs
a set of echo zounder and 1is recordar.

One trailer for transporting the boat asbhova.

L of gec-alectric propecting gquinment.

rt

One se
Tuo electronic distance metros
Two 'sats of currznt webter, direct v'eading type.
One unit of ses bottom matesrial sampler
Onz unit of eléétric COnductiQityﬁeter
fine  umit of basic =oil-mechanic tast eauipmsni

UOne set of standard sieves.

Ohe table computsr

One photocopy @achine

el

Two veoliages stabilizers, 50 M, 220 velt

One data processce with type-writsar.

_..?l aa



2. SCOPE OF WORK (S /W)

THE SCOPE OF WORK

FOR

THE STUDY

ON

FLOOD CONTROL

FOR

AMBON AND PASAHARIARFA

IN

THE REPUBLIC OF INDONESIA

* AGREED UPON BETWEEN
MINISTRY OF PUBLIC WORKS

AND

© JAPAN INTERNATIONAL COOPERATION AGENCY

Mr. Krenlus MARPAUNG

- DIRECTORFOR PLANNING AND
PROGRAMMING,

" DIRECTORATE GENERAL OF WATER
RESOURCE DEVELOPMENT,
MINISTRY OF PUBLIC WORKS

JAKARTA, APRIL 18,1996

Z N

&ﬁazuo NAKAGAWA

LEADER,

PREPARATORY STUDY TEAM,

JAPAN INTERNATIONAL
COOPERATION AGENCY



. INYRODUCTION _ ‘

In response to the request of the Governmen! of the Republic of Indonesia
(herelnafter referred to as “the Governmenl of indonesia®), the Government of Japan has
declded 1o conducl the Study on Flood Control for Ambon and Pasaharl Area
(herelnafler referred to as "lhe Study") In accordance wilh the relevant laws and
reguiations in force in Japan.

Accordingly, the Japan International Cooperalton Agency (herelnafter referred to ¢ as
"JICA“) the offictal agency responsible for the Implementation of the technical
cooperation programs of the Government of Japan, will underlake the Sludy in close
cooperation with the authorilies concermned of the Government of Indonesia.

Thé présen! document sels forth the scope of work with regard lo the Sludy.

H. OBJECTIVES OF THESTUDY
The objectives of the Study are :

1. lo formulale a master plan for comprehensive flood conlro! for Ambon cenlral
area,

2. lo conduct a feasibility study on the urgent and/or prlonty projec!(s)

3. fo lormulate a conceplualfschemalic p!an for Hood conltrol for Pasaharl area In
Seram isiand and,

4. to cany oul lechnology transfer lo the counlerpart personnel of lhe Govemment
of Indonesia in the course of lhe Study. - :

li. STUDY AHléA

- The Study area shall cover the basins of followlng rivers.
<Ambon cenlral area>
-1 Batu Ganlung River
-2 Batu Gajah River
-3 Tomo River
-4 Batu Merah River
-5 Ruhu River
<Pasahari area>
-1 Samal River
-2 Kobl River

._?3._-



IV, SCOPE OF THE STUDY

In order to achleve the above objectives, the Study will cover the foliowing
items:

Phase 1 ; Formulalion of the master plan lor comprehensive {lood control

(1)Collection and review of existing data and information
(a)  Topography
(b)  Melecrology and hydrology |ncluding sea waler lides

(c)  Biverand river basin
{dy  Existing facllities and measures related to Ilood conlrol and drainage

(eg. ~ bridges, revelments, checkdams, dralnage systems élc.)
{e)  Flood mark and flood damage
{fy . Exisling llood forecasting and warning syslem
(g) Laws, regulalions, policy and institulion telaled fo the river
" management
(h)  Wateruse
(i) Land use and vegelation
) Environmental paolicy
(k)  National and reglonal soclo-economy
()~ " Reglonal development plans and policies
C(m)  Olhers

(E)Fie!d reconpalssance
- (a) Topography S
: (b) River and river basin .
SN (c) -Exisling {acilities and measures relaled to llood comrol and dralnage
j j(d) ‘Flood mark and flood damage :
1 (e) ' Exisling flood forecasling and warning system
()  Wateruse
{9) = landuse
(h)y FEnvironment:
(1) Soclo-economie situation

(3)Fleid burvey (it necessary) ‘
(&) Meleorology and hydrology
“(b)  Geology and soll
{¢) Walerquality
(d)  Sediment discharge
(e) Profile and cross-section of the rivers

)] Topography

« ()
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(4)Sludy and Analysls
(8  Hydrological analysls
-~ (b) - Run-offanalysis
(c)  Clarlication of llood mechanism
(d)  Fiood damage (flooded area and damage cosl)
(e)  Waler balance analysis
n Sediment discharge
(g) Reglonal developmen! lendency for lhe future {regarding socio-
economy, water use, land use elc.)

{5)Formulation of master ptan
(8)  Struclural measures
- {b)  Non-slruclural measures
{c)  Cosleslimation

(6)Initial Environmental Examination (IEE)

(7)Evaluation”
{a)  Economic and financial evaluation

()  Social impact evaluation
(8)Selection of priority project(s)
(9)Formulation oflcoin-(ﬁepluai plaﬁ for Pasahail area
- Phase i :Feasibifily shjdy on the urgenl and/or prlorily pro]eci(s;) R o

(1)Supplemenial data collection and lield sutvey
(2)Preliminary design of facllity(ies) -
(3)Consltruction plan
(4)Operation and maintenance pian
(5)Cost eslimation
- (6)Evatuation
(a)  Eavironment impact assessment (EIA)
(b)  Soctal impact evaluation including land acquisition and resefliement
{¢)  Eccnomic and financial evatuation ' :

(7)implementation plan

V. SCHEDULE OF THE STUDY

The tentative schedule of the Sludy Is shown In Annex altached.

. @
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Vi. REPORTS

JICA shall prepare and submn the faflowing repons in £nglish 1o lhe
Government of Indonesia.

1. Inceplion Report: ‘
Twenty(20) coples al the beginning of the work in Indonesia.

2, ‘Progress Reporl {1); : . .
Twenly(20) copies at the end of he first work period in Indonesia.

3. Interim Report; _
Twenty(20) copies at the beginning of the second work - period in

Indonesia,

4. Progress Report (2); _ _ :
- Tweniy(20) copies at the end of second work petiod in Indonesia.

5. Dralt Flnal Repott; - o - ‘
) Twenly(20} coples within ~ fourteen{14)  months after  lhe
commencement of the Sludy.
:  The Government of Indonesia will present its comments to JICA wrlhin'
~ ¢ one(1} month alter the receipt of the Drafl Final Repoit

6.  Final Repoil:
' Hny(50) copies wilhin one(i) month after JICA's receipt of the said

‘comments on the Drafl Final F{eport



VI, UNDERTAKINGS OF THE GOVERNMENT OF INDONESIA

1. Tofacilitale smooth impiementation of the Sludy, the Government of Indonesia
shall take necessary meastires: :

(1)
@)

(3)

(4)

(6)

(6)

7y

(8)

to secure the Sale!y of the Japanese Study Team,

to perrml Ihe members o the Sludy Team lo enler feave and sojourn in
Indonesia for the duration of thelr assignment! therein, and lo exempt
them {rom forelgn registration requirements and corisular {ees,

to exempt the members of the Sludy Team from taxes, dulies and any
other charges on equipment, machinery and olher materials brought Into
and out of Indonesia for the implementation of the Siudy,

1o exempt the members of the Study Team from Income tax and charges
of any kind imposed-on or in connectiont with any emolumenis or

~ allowances pald to the members of the Study Team for their services In

connection-with the lmplemenlalion of the Study,

to provide necessary facrhtles to the Sludy Team {or remiltance as well
as ulifization of funds inlroduced inio: Indonesia lrorn Japan In
connection with the implementation of the Sludy, : '

lo secure permisslon for enlry Inlo pnvale propenies or reslricted areas

torihe implementalion of the Sludy,

to secure permlssion forlhe Sludy Team fo !ake all data and documenls :
{including pholographs and maps) related to the Sludy out of Indonesia,
lo Japan, and o

lo provide medlcal services as needed. Its expenses will be chargeable
on the members of the Sludy Team.

2. 'The Government of Indonesia shall bear claims, if any arlses, againsl the
members of the Study Team resulling from, occurring in the course of, or
otherwise connecled wilh, the discharge of their duties in the implementation’
of the Study, except when such claims arise from gross negligence or wiliful
misconduct on the part of the members of lhe Study Team.

3. The Direclorate Generat of Waler Resources Developmen!, Ministry of Public
Works (herelnatter teferred lo as “DGWHD“) shall actas a counterpart agency
tothe Study Team and PWRS of DINAS Public Works in Maluku Province shall
also act as a coordmalmg body In relation with other governmental and non-

“ QY
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govemmental organizations conicermed for the smooth Implementation of the
Sludy.

4. DGWRD shall, al ils own expense, provide the Study Team with the followings,
in cooperation with other organizations concerned:

{1} available dala (including pholographs and maps) and information
related to the Study,

(2) counterpart personnel,

- {3) ' suitable office space wilh necessary equipment and furniture in Ambon,
and

(4) credentials or identificalion cards.

VHI. UNDERTAKINGS OF JICA
For the implemenlation of {he Sludy, JICA shall take the following measures:

1. todispalch, atils own expense, the Study Team lo Indonesla, and |
2. lo pursue technology transfer to the Indonesla counterpait personnél in the
course of the Sludy.

iX. CONSULTATION
' JICA and DGWRD shall consuli wi{h each other in respect of any malter that
may arise from ot in connechon with the Study. ;

(z @
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. RINUTES OF BEETING (M M)

MINUTES OF MEETINGS
FOR
THE STUDY
ON
FLOOD CONTROL
| FOR .
AMBON AND PASAHARI AREA
IN o

THE REPUBLIC OF INDONESIA

 AGREED UPON BETWEEN
MINISTRY OF PUBLIC WORKS
AND
JAPAN INTERNATIONAL COOPERATION AGENCY

JAKARTA, APRIL 18,1966

M. Krenlis MARPAUNG
- DIRECTOR FOR PLANNING AND

PROGHAMMING, | LEADER, -
DIRECTORATE GENERAL OF WATER PREPARATORY STUDY TEAM,
RESOURCES DEVELOPMENT o -
MINISTRY OF PUBLIC WORKS JAPAN INTERNATIONAL

COOPERATION AGENCY



In response to the request of the Government of lhe Republic of Indonesla,
(hereinatler referred lo as “the Government of Indonesia®) the Government of Japan has
decided to conduct the Sludy on Flood Control for Ambon and Pasahari (hereinafier
reletred 1o as “lhe Sludy™) through Japan International Cooperation Agency (hereinafter
referred to as "JICA").

The JICA preparatory study leam(herelnaller referred to as "the Sludy Team®),
headed by Mr. Kazio NAKAGAWA, visited the Republic of indonesla from Apri 7, 1996
to April 20, 1996, where fleld survey of the study area was carried oul and a serles of -
meelings were hetd with Direclorate General of Waler Resources Development, Minislry
of Public Works {hereinalter referred to as "DGWRD") and other authorities concerned of
the Government of Indonesla. The fist of attendants Is shown in Annex 1.

‘The draft S/W proposed by the S!udy Team was discussed in defall belween
DGWRD and the Study Team and Both sides agreed 1o adopt the SIW wﬂh the foliowing
understandings.

. OBJECTIVES OF THE STUDY

- As s mentioned in S/W, main objeclive of the study is to formulale the master
plan for flood control for Ambon centrat area and to carry oul feasibtlity study on the
urgent and/or priority project{s), additionally o formulate conceptual plan for flood
control for Pasahari area in accordance with strong reqiiest by the indoneslan side.

And, In the Phase I of the sludy, master plan study which wil be made
possible for waler supply: by utilizing {flood control facilities shall be carrled oul.”
And In the Phase Il of the study, !eas!bilrly sludy on prionly projecl(s) will.be:

~ conducted. :

I, SCOPE OF THE STUDY

1. STUDY AREA
Both sides agreed that river basins of Samal and Kobi rivers in Pasaharl In Seram
istand shall be Included in sludy area for the urgenl planning for tiood control
before further developmen! shall be proceeded. The Study Team agreed lo
Include Seram area to The Sludy drea in the S/W.

2. Walerresource development 4 ;
DGWRD requested the study team. to conduct sludy and analysis oh water
resources development In the masler plan study. The _Sludy Team explained thal
the Study shall be originally focused on flood control and thal it will be a secondary
product from the Sludy result regarding flood control. DGWRD agreed flo it and lo

" gecord itin MAM. |
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3. Level of conceplual plan for Pasahari area : :
The Study Team explained the level of conceplual plan for Pasaharl area shall be
less in delail than master plan and just conceptual one. This Is in view wilh the
limited available data andg informalion In {his area and because irrigation program
has already commenced by the Indoneslan Government. — Submission of
conceplual plan by JICA shalt be sufficient for implementation of fiood contro! by
the Indonestan side itself. '

4, Operalion and maintenance
DGWRD requested the Study Team to conducl sludy on Insmullonal sel-up. as a
~ parl of study on operalion and maintenance plan for river. management In the
teasibility study. The Study Team explained thal it was already Included in the
scope of the study, and agreed lo record the requesl lo make sure.

. REPORTS

1. As for the Final Reporl, DGWRD agreed to be open to the publlc in order to
approach to various supporling agencaes

IV. UNDERTAKINGS OF THE GOVERNMENT OF INDONES{A

1. The Study Team requested DGWRAD to assign necessary counlerparl personnel
wilh ‘speclalities mentioned: in- S/W and supporting staff for the smooth
implementation of the Sludy and DGWRD accepted the request.

2. The Sludy Team confirmed that DGWRD will prepare suilable office space in
_ Ambon and thal DGWRD shall offer sueh suilable. space as meeting room in

- Jakara.

. 3. DGWRD requesled the Sludy Team that taking out of Indonesla some photographs

o and_ maps related to the Study shall follow Indonesia regulations.

V. UNDERTAKINGS OF JICA

1. DGWHD requested the Study Team lo carry oul counterpart training In Japan and
the Study Team agreed to convey the request fo JICA H.Q. for lhe hecessary
arrangemenl for the tralning.

‘2. DGWRD requesled the Study Team lo hold a seminar as a parl of lechnoiogy
transter mentioned in S/W and the Sludy Team agreed to convey the request lo
JICA B.Q.. for the positive consideration.

. @
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VL. STUDY FQUIPMENT

. DGWRD requested Ihe Study Team lo provide wilh equipmen for the Sludy listed
In Annex 2. The Sludy Team promised lo convey the request to JICA H.Q. forils

conslderations and decistons.

Vil. STEERING COMMITTEE

. Both sides agreed lo eslablish' a steering  committee for more effective and more
efficlent implementation of the Sludy. - The commitlee shall be comprised of the
representatives of DGWRD, and those olher minislries, agencies and organtzations
concerned and wiil be coordinated by DGWRD.

- Both sides agreed to establish a technical committee for more technicat and more
substantial mallers regarding the Study, which shall be comprised of agencies and
organizations concems in Province of Maluku and shall be coordinated by
Bappeda TK |, MALUKU.

_;33_,_



Annex 1

[Indonestan Side }

List of Attendants

NAME

POSITION

<DGWRD>

Ir. Krenius MARPAUNG

Director of planning and programming

Ir. M. Yusuf GAYO

Director of conslruction guidance of east region

Ir. Halied A. GANY

| Director of ulilization and conservalion of waler resources

1. M. HASAN

Sub Director of general planning, BIP

Ir. Adi SARWOKO

“|Sub Director of reglon I,

Direclor of construclion guidanc’e of east reglon -

Ir. Rustam S YARIF

Sub-dir. of development conservatlon of water resources
Dit. of utilization and conservation of waler resources

Dfs._ Herwiryanto

-tHead, Sub-dit. of foreign aid and admlnistration

Ir. Ruchyat KUSTOMI

| Directorate of planning and programmlng

M. N. Ginting Dit. of construction guidance of east region
Dy, Sutardi Dit. of planning and programming
Mr. Gultom - |Dit. of planning and programming

Mr. Kiyofumi Y'OSHIINIO'

JICA expert on water resources development

<Ambon>

Mr. Johanes SUDL}ONO
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ANNEX-

2

STUDY EQUIPMENT REQUESTED BY DGWRD

No. ltem _ Qly
f Long chassis {our whee‘ls drive vehicle with VHF communication tools, 5
AJC, roof carrier and lrailer hook
2.|Geo-glectric prospecling equipment - B 1sel |
" 3.|[Electronic distance meter |2
4.|Current meler of dlre;:“lﬁr-ggggi;g} type o 3 sels
- 5.1Sea bottom malerial sampler I
6.|Electric conductivity meter iy
7.|Basic sol-mechanic tes! equipment 1
8.|Standard sleves 1 sel
9. Table computer _ 3 sels
10.|Photocepy machine - i
11.|Voltage slabilizer, 50kw 220V - 2
f2.|Data prbcessor with type-writer - i
13. |Topographic stirveu equipment o 1 set
14. IFacsimile machine 1

« ()



4. AMRRUES

1.

I. Questionnaire

General

(1) Background of request for the Study on the Flood Control for Ambon City
(hereinafter referred to as the Stady).

(2) s the proposed scope of work for the Study acceptable or not ?

(3)° What agency is the counterpart to JICA Study ?

()

What is the relevant organiza!idlvagcmics for the Study ?-

Flood Contro}

(M

@

What is the major reason of flooding in the Study area?

- chr overbanking
Deteriorated dike or poor maiitenance of d;kc
“Poor drainage system
- Sediment deposition
- Change of land usec
- Increase of settlement area

- Devastation of the catchment area

How 'is the following condition in the Study area ? -

: - Stalmlcal récords of damiage and loss caused by ﬂoodmg and heavy ramhll

3

(4)

R i"requcncy of flooding, 'mmnlly, once in 2 years or § yeats | _
- lnundqtuon arca, inundation depth, occutrence date, duration and hyetograph

(hourly mmfall) duting the major floods in the Study area
- Probable rainfall that could start to cause flood damage
- Habitual inundation area

- Difficulty of land acquisition

-* Problem on land acquisition - (compensation, tcaction of resident, cultural
mhcmancc social background)

- Difficult area for the land acquisition (lesu!cnt:a! industrial, cornmercial, paddy
field, plantation, ctc.)

How is the flood protection level for the master planning decided by the DGWRD ?

Are standards and guidelines for deciding flood proteciion level cstablished 7 If
available, are they taking into account the following 7

- Urban area and nural arca

~ 86— .



4.

%)

)

(M

(8)

9 -

- Degree of importance of river
- Primary drainage, secondary drainage and lertiary drainage

Where is an area with the first priority in the Study area to prevent flooding ?
What is the assets to be protected by the project in the Study area?

- Urban arca _
- Paddy fields, plantations, agricultural and residential areas

Is the future land use and development plan in the Smdy arca established ?

Is the situation of the relevant existing and/or on-going flood "miligation and
drainage plan in the Sludy area.

Does lhe proposed dam projects for flood control in the Study arca have a high
viability from teclmical, environmental and economic aspects 7

River Basin Management

Q)

(o)

)
2)

Is the following maﬁagcmcnﬁ work}s fdr mitigating ﬂood daliaagc applied ?

- Zoning of flood prone area with ranks in consideration of frequency and flood
- damage

- Sctiing forth of regulation for land use in the dcsignated flood 'pronc arca

- Structural change to the emshng houses for ﬂood p:oofmg m lhe hab:tual L

mundauon area
- Restriction of new house b'uild.in'gs'in the'designak:cd ﬁooci p:b?l\é area i
- Establishment of ﬂcbd forecaSling and warhing sysiem
_ Land conservation and reforestation in the river basins

Is there any organization for flood fighting in the Study area? If organized, what
is the tasks of Ministry of Public Works, the local government of Maluku Province,
and Ambon City, and inhabitants 7 -

Water Resources Development

Current silaation on water demand and supply balance in water sectors 7

Is the future overall water ulilization and development plans in the Study area
established ? what's the targets of the plan in case that the plan is available ?

— BT -~



Targel year of water resources development

Puture water demand in the related waler sectors

Water resonurces development program _

Objectives to review on the water resources devciopment projects in the Study ?

(3) - Is the proposed dam projects in the Study arca include water supply purposc to
domestic and irrigation water use 7

Water Quality Coutrol
(1) Isthe progrém’ or plan on the urban drainage and sewerage systeris established?

(2) s the water qualily control standard and classification on the river and drainage
issucd by the local governinents in the Maluku Province and Ambon City ?

(3) Is the idea, program or plan on the water quality control in the Study arca available?

Environmmental Issues

(1) Is the environmental conservation area designated in the Study area 7

{2) Whatis the serious adverse effects on social and natural environment to be induced
by the flood control works and water resources development

Related Studics and Plans

- Are there any previous sludies and existing plans related to the Study as well as the

following:

(1) - Ambon Integrated Urban Infrastructure Developnient Project

(2) Urban Dcve!'opincnt Plan in Ambon City prepared by Cipla 'Karya

(3) Techinical Planning  and Countcrme':surcs, Flood Natural Disaster Improvement
Sub-Project and Maintenance of Maluku River



8. Availability of Local Consultant in the Study Arca

(t

(2

3

)

)

}

Are there any local consulting firms who have offices in Ambon City or Maluku
Province ?

Please list up the name of local consultant firms who have experience of carrying-
out such consulling services in the Study area as topographic survey, geotechnical
investigation, planning and design of flood control and  water resources
development works ?

Which ' local consulting firms have the DGWRD employed for engineering studies
and design in water sectors ?
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(1)

THE STUDY ON FLOOD CONTROL FOR AMBON CITY
ANSWER TO QUESTIONNAIRE

General

Background of request for the Study

- Ambon city (Kotamadya Ambon) wilh a total area of 360 km2 and

population of 277 thousand is a capital of Maluku Province, and is
located in the Ambon island. Within Ambon cily area, the downtown
area has been developed in an area of about 400 ha in flat plain, where
the Ruhu, Batu Merah, Tomu, Batu Gajah and Batu Gantung rivers
flow down and pour into the Ambon Bay.

The downtown arca has suffered from flooding of the aforesaid five (5)
rivers and therefore, the Ministry of Public Works has provided river -
improvement works, mainly construction of concrete parapet walls
along the rivers, since 1970's. In the recent years, however, flooding
and drainage congestion occurred in 1984, 1989 and 1991, and caused
the severe flood damages for an area of about 100 ha due to
delerioration of'_the exisling flood control and drainage facilities, which
are insufficient to cope wilh rushing flood flow from the steep

. © mountainous area and ]ugh mlmsnly of heavy rainfall.

(2)

W]ule, Ambon cny is rapldly growmg in economy based on the

‘national develépment program for the eastern region, and flood

damage potential also rises with a high rates.

In order to cope with the mentioned circumstandes, it is necessary to
urgently ‘establish a flood control master plan covering the aforesaid

~ five {5) rivers and to carry out a feasibility study for priority project(s) so

as not to hamper the development momentum and lhe promotlon of
welfare of the people in the area.

Scope of the Work

The scope of the work for the Study is basically 1ccepled The fo]lowmg
consideralions is required to be taken in the Study:

_.93._.'



@)

“)

(a)

(®)

(©

Currently, the Study area covers the five {5) river basins.
However, it is strongly requested that the Samal and Kobi river
basins are incorporated with the proposed Study arca. These
river basins are located in Pasahari area of the Seram-island and
the irrigation systems are being developed under the economic
development program in the eastern region. But, the low land
areas along the rivers are habitually inundated and properties of

inhabitants and produced agricultural crops are damaged every

year. To mlhgatc the mentioned the flood damages in the area,
it is necessary to provide a conceptual idea or plan for flood
control as a pilot area for flood control works in the Seram
istand and many areas under the similar flooding situation.

It is necessary to consider such multiple use of flood control

facilitics as stabilization of fluctuating river flow by flood control

| dam which may contribute to domestic water supply and

maintain/improve river water quality.

it is considered that social environmental impact to be induced
by lead acquisition along the river is one of significant matters
dominating projec't viability for river and drainage
improvem(mt works, since the river-side arcas are densely built

“up, closely o the edge of the existing parapet wall. This matter is

- “duly considered in IEE and EIA as well as selting- up and

“selection of allemahve plans for flood control:
_ Counterparl agéncy

K Direétorate General of Water Resources Déveiopment
Public Works of Maluku Provincial Government

Relevant Organization |

CIPTA KARYA for drainage

BINA MARGA for road and bridges |
BAKOSURTANAL for topographic mappmg
KLH for environmental management

BMG for meteorological data

BPS for statistic dala
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¢ BAPPEDA for local development plan

¢« "KANWIL PU for coordination of planning

« DINAS/KANWIL Pertanian for agricultural aspects
¢ DINAS/KANWIL Kehutanan for forestry aspects

+ PDAM Ambon for domestic water supply

* - BPN for land acquisition

Flood Control
Reason of Flooding

Flooding in the Study area are caused by; river overbanking, poor
drainage system, poor maintenance of the existing river channel,
parapet walls and dyke, change of land use in the upstream area of
river basins, and deposition of garbages in the river channel.

Flooding Conditions

| There is no systematic statistic data on flood damages in the Study area.

Itis suggestcd to estimate those on the basis of socio-economic data,

: lopogaaphlc maps, and other relevant data.  In order to estimate

properties of housecholds in inundation' area, hearmg survey to
honseholds may be necessary. Habiiual uumdahon area 15 dellneated

in the m'\p

P It is prcdicled lhat it is dll'flcult o acquire land in the downtown area in’

Ambon city due to limited fund for compensation cost remarkably
rising, and lack of reseitlemenl area acceptable for inhabitant to be
replaced.

It is necessary to provide an idea or plan’ by the Stidy for smoothly”
carrying-out land acquisition and resettilement.

Flood Proteclion Level

Lor the Study, "Ilood Conirol Manual” is é\vailéb_le. This manual
comprises three (3) volumes; volume I: Summary of Ylood Control

—100--



(5)

(6)

()

@

Criteria and Guidelines; volume II: Guidelines for Planning and
Surveys; and volume III: Guidelines for Design and Implementation.

Priority Arca

The DGWRD currently considers that flood control works along the
five (5) rivers have urgency and priorities at the same level since the
area is already urbanized and imp'or'ta‘nt for economic activities, and
that it is necessary for n’mking:décision on first priority project{s) to
provide a sirategy for implementation of the works, taking into
account flood protection level, magnitude of social and natural
environnicntal impacts, project cost, the governmental budget, etc. by
the Study.

Assels to be protected

The residential, commercial, industrial and agrictillliral' areas,
religeous place, and histrially important buildings should be protected
at the appropriate level of safety against flood.

Future Laid Use Plan

Future Land Use Plan in Ambon City has been estabh':hed by the local
government of Ambon Clty, of which target year is 2005. o

Progress of Relevant Plan -

Mainly, the maintenance ‘vo}k' for the existing river structures has
Leen niade.  In addition, th:ee {3) check dams were constructcd in the
Tomu and Batu Merah river basins to control sediment inflow. into the
downstream river channe! in these years. '

Also, the DGWRD has a flood control plan whi'ch'compr‘ié'es: river
1mpr0vel‘nent works in the Ruhu and Batu Gantung rivers, and
construction ‘of three (3) flood control dams in the Tomu, Batit Merah
and Batu Gajah rivers. But, these works are still under examination
and therefore, the Study should review the: mentloned plan for
establishing the master plan.
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Viability of Dam Scheme

The envisaged dams will be suitable from lechnical view points for

flood control. Yowever, the viability of these dam schemes should be
reviewed from technical, economical and environmental aspects

comprehensively.

River Basin Management

Importance of river basin management including flood plain
management has been recognized by the DGWRD. In the Study area,
land. conservation area is planned by the local government and
reforestation may be carried out by other agency. IHowever, with
respect to flood plain management, there is no aclivity at present and

‘therefore, realistic idea and measures of flood plain management

works for mitigating flood damages are expected to be recommended by

the Study.

Waler Resources Development
Present Situation

Water supply qystem opemted by PDAM is a ma;or water user in the
Sludy area. The extstmg system of PDAM distributes treated water to
'ibout 26% of | total’ populahon (223,287) in the service areain 1993,

©using water sources of spring water and deep groundwatel It is

considered that other residents and industrial and commercial sectors
are obtaining waler from groundwater source, independently.

Water Supplj; Plan

- PDAM eslabhshed the water supply plan by the year of 2010. In the

plan, the ex1slmg supply C'\pacuy of 1431/s is extended to 743 1/s until

+ 2010, using spring water (501.1/s), deep groundwater well (125 1/s) and

river water in the Air Bésar and Way Lela rivers (117 1/s).
Purpose of the Envisaged Flood Contro! Dams

Currently, the envisaged dam schemes are not planned to have
function or purpose of domestic water supply. However, possibility of
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effective use of storage capacily for flood control is required to be
examined for effective use of water resources in the Study area.

River Water Quality Control

There is no activily for river water quality control since there is no -

water use of river water along the five (5) rivers.

Environmental Issues

Conservation Area

The government of Ambon city plans that a part of the mountainous
avea in the southern city area is reinained as conservation area.

Adverse Effects

Social impacts due to land acquisition is predicted to be one of

- significant problem dominating project viability.

Related Studies and Plan

The following are available for the Study as related studies and ﬁ)laﬁ:s:: .

~*+ Rencana Strukiur Tata Ruang PrOpinsi'Daerah Tingkdi 1 M_alilku

2005 |
+ Rencana Umum Tata Ruang Kota Ambon

* Rencana Penanggulangan Banjir Sungai Wai Ruhu, Wai Batu
Merah, Wai Tomu, Wai Balu Gajah, Wai Batu Gantung dan Erosi
di Kota Ambon

s I’.erencanaan' Teknis dan Outline Plan Drainase Kota Ambon
« Water Supply Plan Prepared by Chipta Karya/PDAM

» Report on Detail Engineering Design for Lastern Istand Urban
Development Project
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Availability of Locat Censitltant in the Study Area

There is three (3) or four (4) consulting firms who have offices in
Ambon City. While, the DGWRD and Public Works of Maluku
Province have employed local consulting firms in Java island for
engineering survey, investigation, planning, desigin and: construction
sttpervision in Maluku Province in consideration of reliability and
capability. The major consulting fitms who have experience in
engineéring services in Maluku Province in the recent years are:

(1)  PT. INDAH KARYA, Semarang
(2)  PT.DACREA, Jakarta
(3) PT. BARUNADRI, Jakarta & Ambon

4y PT. SOILENS, Jakarta

(6)  PT. ARPLAN GEO ENCON, Jakarta

The list of major consulting firms in Indonesia is attached to this
answer to questionnaire.

Present Situation in the Samal and Kobi River Basins

Present Situation

“The Sam‘_ai ;md"Kobi river basins are focated in the northwestern part’

of the Seram island. In both the river basins, the Public Works of
Maluku Province is developing irrigation area as follows:: '

- - Samal River ~ Kobi River
Irrigalion a’rea= v 2,217 ha 2,898 ha
3Am}ual Réii\fall _ 2,474 mm 2,474 T m
~at Wahai _ |
| Cropping Intén‘sity 202 % 293 %
Catchment are'q at

"intake weir site 140 'km?2 172 km?2

There is no flood contrel works for the mentioned irrigation area.
Therefore, these areas are habitually inundated and -properties of
inhabitants and agricultural crops are severelly damaged every year.
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Availability of Data Related Flood Control

The followiﬁg arc available to the Study:

Detailed Design Report and Draiwings for Kobi and Samal Trrigation
Project including topographic maps with a scale of 1:2,000 and
contour line of 0.5 m, 1995

Topographic map with a scale of 1:100,000, covering whole
catchment area of the Samal and Kabi river basins

Master Plan Report prepared by the Third Irrigation Sector Project,
1990 (Volume I to 1)

Land use map in the Samal and Kobi river basins

Statistic Data in Kabupaten Maluku Tengalv including the Seram
island

‘There is no systematic statistic data on flood damages.
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DY Rk

Attachment : List of Major Consulting IFlems ia Indonesia

Nane of
Local Consulling Firms

PT. Geo Ace

T. Tata Guna Patria

Address

Wisma Benill 6th FI (Branch Offtice)
. Jend. Sudiniman Kav., 36, Jakaria

I1. Pajajacan 125, Bandung (Main Office)

. Bangka V, no. 18, Jakana

PT. Team Indodesign Nuasaniara

PT. Wiratoran & Associailcs

I3, Burea Tiga Sch!an Vil, no. 7A, Wrg
Duncit, Jakarla

I Bcndurlga'n Hiflir Kav. 36, Dlok B,
no. 13-19, Jakara

Pantotw, M§ -

Ie. H. Kusmo Edi

Director Telephone No,
Ir. Sajiboen
Socdarfa
022)631113
Ir. John P (621)-7990585

{021)-7973264

Dr. Wiratian -
Wangsadinanto

(021)-57733407

PT. Indha Karya

PT. Makarah Adiyasa

1. 1r. H. Juanda No. 63, Bandung

Ir. Sockadacanto

(022)-433558

JI. Tebed Tunur Dalain no, 35, Jakarla

1i. Sochardi

(021)-8300609

PT. Indea Kn'r'ya

JI. Bisy Lawm X Kav. 9, Cawang. Jakarta

fr. Mahayodi Ali

PT. Kwarsa Hexagon -

11, Rancang Bolang no. 36, Margahayu
Raya, Sockarno Halta, Bandung

Ir. Djcko laitono

(02!)-8 192636

(022) 162107

PT. Asana Wieasta Sctia

Piaza Boaa Indah Blok A2 Kav, C-5, n
Karang Tengoh, Lb.butus, Jakaria

Ir. Adi Santosa

@z20)- 750171‘5

(0213-7194704

PT. Transintra Asia

v

I'T. Yodya Karya

JL Sawo B noA, Jakarla

.0l [‘mmmn Kav. 8, Cawang, Jakarta

Ir. Irsono Heeu

PT. Amythans I‘xpcris & . Kwnng R'xya no. I?A Jakarta Ir. Mochjadi .
Associates Sastrasocbrara
__I'T. Vimmi Karyé - 1. Ihng ﬁlah Raya No 26, hk:'.rla Ir. Koko (021)-7244994
: o Widayatinoke
_ ¥ MSC _
PT. Isuda Parama 1. Sockarno Halta 247206 A, Bandung Mr. Sukanda (021)-763911
MDA

(021)-7210466

Ir. Wonargo
Marlo Wirono

(021)-8193951

| T Dhaka Wcldhatama
‘| Consutiant

1. Partimura no. 20, XGI, Takarta

Ir. Suwasono

~(OZI)A722I28$

V1. Narunadei Bngincering
Consvhant

J1. Bumni Tlarapan Raya, Blok M2,
Krasnat Jali, Jakaria

(021) 8402014

I‘I' Bina Karya

P'T. Gracia Wudy‘t Karya

31, BI. Panjaitan Kav. 2, Jakada

021)-8198445

11, Pndean Samger 1110, Semarang

I'T IKE Bngincering

1. Sulian Hasanuddin no. 45, Kchayofa_n
Baw, Jakaila

Mr. Hersoro
Herac

(024)-311868

(021)-7203875
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8. MEERERAY
MMAA BER Y H

Wb s A Y MEMLOMX TR Y HEORRIZE S,
Rp. 1.00 = ¥ 0.0473 (19964135831 B H{E)

(1) AR (X IBHARCKEREOHS

~119 -

®oOH H# (Ro) HE ®p)
Geological /River Engineer 6, 500, 000
Water Quality Enginecer 8, 500, 000
Surveyor 3, 860, 000
Local Labour 30, 600
(2) AR (BERECES)
W_H SRER HE (Rp)

~ River Engineer (A) 14 5, 400, Q00
River Engineer (B) 5 © 3, 600, 000
Resettlement Planning Expert 33 . 5,800, 000
Hydrologist 18 5, 400, 000
Irrigation Engineer 5 3,000,000
Environmental Engineer 7 3, 500, 000
Environmentalist . 8 4, 200, 000
Agrononist- (A) 12 - 14,200,000
Agronomist (B) 8 - . 3700,000"
Geotechnic/Geologist 6 © 03,200,000 . ¢
Biologist (A) 16 5,800,000
Biologist (B) 14 "5, 400, 000
Sociologist (A) 18 6, 400, 000
Sociologist (B) 14 4, 700, 000
Public Health Expert 21 5, 8§40, 000
Socio-Econonist {(A) 18 5, 400, 000

. Socio-Economist (B) 8 5, 400, 000
Socio-Econonist (C) 5 5, 400, 000
Asst. Engineer - 710, 000

 Office Manager - 710, 000

. Computer Operator - -350, 000

* Draftman — 350, 000
Adwinistrator — 470, 000
Office Boy/Security - 240, 000



(3) Hrganen
H OB
W (Vi ¥ s ©)

Computers & Printer

(6 units of PC 486/DX )
Foto Copy Machine
Drawing Tables

(4) #K
w_oRB

1. Topographic Survey
Monumentation
Traversing
Levelling
Detail Survey
Fair Drawing

2. River Survey
Monumentation
Cross Section
Levélling
Traversing
Detail Survey
Fair Drawing

(5) HEMER |
o ‘i
1 HEEE o
“Installation of Drilling
Machine
Core Boring
Standard Penetration Test
Permeability Test

Lateral Load Test
Yndisturbing Sampling

2. MBI
Specific Gravity
Grading Analysis
Liguid Limit, Plastic Linmit
Consolidation Test
Unconfind Compression Test
Triaxial Compression Test

A# _(Ro)

100, 000

1, 800, 000
180, 000

Point
Kn
Km
Ha

" Ha

Point
Section
- Km
K
Ha
Ha

g

" Locatien

m
nes
nos
nos
nos

nos
" nos
nos
nos
nos
1nos

B (Ro)

450, 000
650, 000
500, 000
i, 500, 000
200, 000

450, 000

250,000

500, 600
650, 000
1, 000, 000
450, 0060

N (ko)

1,950, 000

425, 000
65, 000
. 80,000
2,275,000
85, 000

25,000

130, 000
40, 000
145, 000
145, 000
260, 000
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