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1) - Temms of Reference

' UNIT, PERANCANG EKONOMI
Eéonamic Plenning Unit’
"JABATAN PERDANA MENT!:RI
- - Prime Minister's Department .
JALAN DATO’ ONN : : : _ L
KUALA LUMPUR 1101 L L o ] o Telephone: 200133
MALAYSIA o ) ) o Cable: 'ECONOMICS
: Lo . : Co : : Telex: Baurn ma 30008

. Ruj. Tumn:

S R Your Rer:ﬁ L
GENT/BY HAND: : " Ruj. Kami .
URGENT/BY MAND: _ o Samt (76 Ya1mUPE SULIT
Mr. K, Takada, . _ e /10 Voluxx

First Secretary, . . : : ' Dater 29th April, 1982,
-Embassy ‘of Japan, BRI . . .
6th Floor, AIA Building,
Jalan Ampang,
~ KUALA LUT'EPUR-

Dear Hr. Takada, .
'Request for Japanese Asslstance for Kedah Perlis ‘and Puldu Plnang

Regional Water Resources Studyand Feasib111ty Study\on
: . Dam Proiect(s) :

I am writing to officidlly rEquest, on’ behalf of the Covernmert of
Malaysia for. technical assistande frofm your Goverpment {inder’ the'

- Japan Internat ional Cooperation Agency's (FaI.Cuhi) Development Survey
‘Programme. to undertake the Kedah, Perlisiand Pulal’ Pinang’ Rnglonal
Water Resourccs Study and Feasiblllty Study on'a Dam Project(s)

PP 29 o The Terms’ of Reference for the studies are jat tached hereﬂith
for your pprusal and onward . transmissicn to Tokjo.r In' glv1ng due ‘ )
cowsideration to; this request, we trust that it will in no way affect the
deClSion pendlng on the other. requests already submitted to your -
Government for assigtance under J I.C A.'s Development Survey ?rogramme.

: 3. We hope thut this request merits favoulahle consideration i

by your: Goveriment, . Any assisuanca you could render in this matter
would be” much appreciated. Thank you. :

Yours sincarely

| (WO PEG, H'AR}.
for Director General
" Economic Planwdxg Unit.

Cogxftozf

‘Meo Mo Abe Sl

Resident Representative,- :

Japan Internatichal Coopera+ion Agency (J I.C,A.),
‘23, Jalan Ampang Hilir, :

“KUALA LUMEUR 4 -

WeH/rs ,
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REGIONAL WATER RESOURCES: STUDY MALAYSTA -
"AND TERMS - OF REFERENCE FOR THE KEDAN/
PrRLis/PULAU PINANG RLFIONAL wATcn
aesouﬂces s1unY '

INTRODUCTION
Ii T The Natrnnal Water Resources Study has entered LtS fxnal phase

with the Drafr Frnal Report of the Study on Penxnsular Malaysla presented
to the Government 1n Halaysla in December I98! " the Water ReqourceS'
Development and Use - Plan for Sabah and Sarauak to be f1nalrsed by June

1982, and the F1na1 Study Reporc to be presented by the end of 1982

'2: " The Study has 1dentxf1ed severai water stress regrons idn :

: Pen;nsular Malay51a where early eetlon is requlred ‘on the preparat1on of
~a fivi medidm-term (20 years or $o) progtamme based on ‘the notxonal
programme {ormulated‘durlng the Natronal Water Resoutces Study stage for
the development of uater resources rn an orderly end tlmely fashlon 1n

]
order to solve water shovtage problems. The water*” eress regions are.

'(IP IPerlls/Kedah/Pulau Plnang reglon

{ii) -~ Klang Vﬁlley reglon
.(iii) LHalacce/Muar reolon .
é ‘(is)r South J;hote regionr . .
Water stress reglonsqxn.sebah and Sarawaé may‘also be ioent}fieo dnring

|
the frnal Lhase of the Study

B I o ﬁ'
3. - Speclflc reglonal water resources studles ‘are berng takeu up by

- the Government of Malay51a as necessary at present. Some of these studies

i
COuld be consrdered for techn1ca1 cooperatian,

l" o
- o S

: T -1 T S . - -
4.f % Of these regions the Peylis/Kedah/Pulau Pinang region is deemed to
i : B . ; : . )

havé'tne:most serious'ueter proolems at present . Indeed“weter is fest
-becomlng a'llmltlﬂg factor to the soclu*ecﬁnomlc development 1n thls regronr
Uxth a vlew to allevxatlng pressrng warer problems the Government of
Me%e“sie h%r ini:ia:ea. ©vo source development prejeces in:the State of
Keoah, namely, the Ahnlng Dam PrOJect and the Jenxang Transfer and ﬁaok/

. Reman water Storage System Prolect Houever, even uhen fully 1mp]emented

th?se two pro;ects wrll not meet the water demand dnoehe reglon beyond
i9§5._ Ic 15 therefore necessary to lﬂLtlBLe “action to cerry out a regxonal

water resources study as soon as p0551b1e ulth a view to tormulute a'
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P

_defxnlte uater resources deueiopment prohrnmme coyaring the States of

J

.Perlls Kedah, Pulau Plnang and’ parc of Pcrak ‘State:

# I
TERMS OF . REFERENCE FOR KEDAH/PFRLIS/PULAU PINANG RLCIONAL NATER RESQURCES
STUDY AND FLASIBILITY STUDY ON DAMS

[}

| .
5. . Study Area : : _ _

. i
“ The study areF is. located on the vest coast of Penlnsular Halays1a

and comprises the States of Perlis, Kedah and Fulau P*nang of some 10,000

km2 and a part of the State of Perak.

‘PID schemes St

o
s — "1“'

Irrxgatxon for padi cultxvatlon is the largesr water user TR

1
|
|
- .
.fBaCkSEEHﬂi 5 '
G,E :'Problems and Needs ;H':

i‘; “The States o[ Kedah - and Perlxs together supply sbout half of the
PeTl sulaf Malaysxa sldemand for fice.. The total area under padi  culei~
vaELOn 1s about I67,900,ha, out: of-uh;ch 95:900 ha lie Qifhin the Meda -
Agilqultural Development:Auchority (MADA) area. A-further 16,600 ha of -

_pai] ‘land outsxde MADA area are prov1ded with 1rr1gatxon fac111t1es
L
unde :
1

-the tuo stﬁtes and’ almost all che’ xrrlgat1on water 1§ supplxed by two

major rlver systems, namely, the Pedu/Padang Terap rlver uhlch Flows 1nto

'Kedah river .and the Muda River. The double cropped pad1 of MADA is

i R
supplled wﬁth water from two starage dams constructed at the upper reaches
!
uflPedu rlver and Muda r1ver WLEh a total ratchment area of - I56 km .

I

padl area 1n the: State ‘of :Pulal Finang, amount1ng to about 7,000 hd,

‘In fddltloﬂ to ‘the padl. areas in Kedah and Perlis, a sizable

also dEpends con the Muda Tiver Eor 1rr1gat10n

i : The State of Pulau Plnang 15 the second most Lndustrlalxzed state

.

5next to the; State of Selangor with a gross value of manufaccurlng output

of about M 3 2 bllllon ~in I9BO The uatar nse for lndustrzal -and

'domestxc purposes malnly depends on Huda river: and Pera1 rxver

are are 3 maln areas of demand for uater and these are:

‘(i)’ The Perlls and kedah rxver basxns ComprISIHg Lhe HADA arcas of
. 95 900 ha thh an lrrlgatlon water demand of about 700._

mlllxon m /yr, and mlnor 1rr1gatxon areas outslde MADA -of : -

about 9, 000 ha with a pro;ected 1rrlgat1on water demand’ of S
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‘about 300 mllllon o /yr by 1990 At'the:same time, domestic
and 1ndustr1al water demand Ln the area has been progected

to reach_about 34 mwillion m /yr by !990.
. 1

(2) ‘The MOda viver. hasxn, downstream of Muda dam, hav1ng mlnor
. o S R
padi areas of about 22 500 hn AN both the States of Kedah

and Pulaulrlnang,thh a, prOJected 1rrlgat1on water demand of
about’ 5&0'%11110n " /yr,-anda prOJected domestlc and lndustrlal

water demand of ahout 26 m1llxon m fyr by 1990.
- A .| Ei: i "éi i’ | :
(3) The scuthern part’ of the State of Pulau Plnang havxng an )
aggregatelxrrlgation atea of ahout ? 000 ha uxth an lrrlgat1on

water demand of about 250 mlllxon m /yr in 1990.

At present, sh;rtege of ;ater is per10d1cally experlenced in almost
_alh[the padl_ areas du%lng dry seasons MADA does not have enough water
from the existing storage reservoirs to.satisfy its own demand. . The .
domestlc and 1ndustrlal wqter usesin the States of Kedah and Pulau Plnang
als? suffer from shortage of supply. 1he COﬂdlLlOn of water shortage is

1
expected te|worsen as uater demand groOws rap1d1y in these areas. .

vae{s in ‘the three States, and the Rivers Perlis, Kedah and Muda

in .

- ..:, JPT——

artlcular overflou thelr banks from Lime to ‘time, inundating vast area
of land, thereby causing damage to crOp and property. ‘Flood damage in ‘the

: . . [ . .
future will be'more severe as'land. use lntEnSlflES.
. i

I Currpntly, no serlous ptoblem of river water quality has been

reported in the future, houever, it 15 llkely that the water quallty of

- —

rlvers will|degrade due ‘to the 1nflou of inereasing Volume of | domestic ‘and
I

1ndgstrlal effluenﬁ whxch will affect water supply and endanger public

healch. PRI

6.2 Present Supply System oE Water
) The étates of. Perlls Kedah “and Pulau Pinang depend for their supply

of water onlthe rivers of Perlls Kedah Merbok Muda, Perai, Kerian and

'other rlvers Among the rivers, Muda rlver has the blggest eatchwent aréa

with the blég:s; 5upp1y potentxal Currently, the MADA area whlch lies

in the States of Kedah and Perlis: is supplled w1th uater Erom the Huda "

" river through the Pedu—Muda system as uell as the vivers of Kedah dnd

" Perlis. The Muda river also supplles the States of Pulay Plnang wlth uater
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" for domestiec and.industrial usekas well as irrigation use.
o f ‘
6.3 . National Plan fot legional Water Resources Developmcnt .

The kat1ona1 water Resources Study undertsken as a technical
. ]
cooperatlow project between the Government of - Halay31a and the Japan

Government has proposed a conceptual plan fof the development ‘0f water
__._.,ss,.,__J..__,___-._

resources o the Kedah-Perlis-Pulau Pxnang Reg10nxﬂleven dams.lbarrage, [/

water trensfer fac111t1es, channel 1mprovement of the rivers Perlls,
) SR

Kedah and: Muda and‘pollutlon abatement measules comprtsxng sewerage and
palm oil: anilrubber dlsposal systemoare 1nc1uded 1n the development plan
W1th a view|to allev1at1ng the problems of water shortage, flood hazard .and *
r1er water quality degradat1on.. The-Rut dam, one of.tbe proposed 11 dams
is located on Ru1 rlve; in the State of -Perak. WateR will be'transferted

: from the re erv01r to Ket1l rxver -t trlbutary of Huda river for augmentlng

the flow in the latter Yiver: ' Ceneral layout of the proposed fac111txes is

: sho:n in F1g"l{: Among the proposed fac111t1es, the Ahnlng dam and
jJen_ang, Naok Reman pLDJéct, Mengkuang 14 II proJect w111 be 1mp1emented
1duflng the. Fourth Halay51an Plan perlod but more - source development 1s
Enecessary for meetlng the water ‘demand up to I990 and beyond. The Study
thas 1dent1f1ed th1s reglon as prlorlty area, for waker resources development
i{n \1ew of the water shortage problem and has recommended that a detatled

water resources study be carrLed ‘out’ For this region.
e '
1.1, ObJeCthES of the Study

=

) The proposal by the Natlonal Water Resources Study has been based on

:a general ma%ro study and the various components {dams, water transfer
.channcls etc ) of thelreglonal water resources development plan are only
notional CInc the absence of engxneerlng survey and 1nvest1gat10n only

- rough esttmates vere made of the capaCItleS of the VEFLOUS proposed
fac111t1es, the feas1bx11ty of whlch have yet :o be established.

i The f;rst ob]ectlve of the Study -is therefore to formulate and fxrm
1

up eglonal watef resources develOpment plan’ for the States of Kedah

-'I -
2T

fs and- Pulau’: nang based on the conceptual plaa proposed by the

) l-
Nationmal: NatLr Resources Study :The recommended plan should form the basts

.

_for ?ndertaklng the varlous uater resources development projects in a txmely

fashion up to the years-|990 and 2000. The second cbjective: is.to carry out
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P
the feaSthlxty study on 'a dam proJect or prOJects whlch wlll be ldentxfled

and-uhich 1eed to be'! Hmplemenced at. an early stage in order to resolve

presslng water problems. RTINS
i \ . : "
o — ,
| Ee of Norkt R, T
l‘ _ |' SE .' 5. H

§1In ﬂrder tn achleve the|ob3ect1ves set out in Secnlon 3. above, .the
1oy - i p T
Con 1tant. shall perform'all techn al studxes and fxeld 1nvesclgatx0n5.

'.‘-‘i:;- 1

takxng Antg. account avaxlable data and 1nformatx0n as - well as’ prevzous
i

St?dy flndungs and repurts It is; 1ntended that the Study wxll be': under“

8,

taken in 2 parts 'Part I shall cuver a: reglonal water resources study for

.

the States of Ledah,.?erlls and Pulao P1nang ‘Part, 2. shall cover a

feablbllxty study on ‘a -dam- pro)ect or pro;ects that need to.be 1mplemented

ill
IE
and constructlun of Mengkuang dam Wlll be’ commenced in the near future.

at|an early date. :‘fi
Currently,_fe351b111ty study is bexng conducted for the Ahnxng dam’
Da?a and results of these.studles should be 1ncorp0rated in the’ Study.

i
xmllarly/data ana results of other relevant StUdlES that may be ca1r1ed

|
out should also be lncorporated in the Study

Part’ 4"hégi66%1 Vater RégduftééJStudj-
.I Collate ex15t1ng data and 1nformat10n of present domestlc and
1ndustr131 water supply Eacxlxtles, water pollutlon abatement_,_
b 'measufes 1rr1gat1on Eacxlltxes, water sourca Edcxlxtxes lncludlng
the Pedu~Muda transgfer system, flood mltlgataon fac111tles and

T Vother relevant fac111txes

8.1.2 ._Collate exxstxng data and xnformatlou of the future deve10pment

- 'pﬂan for dﬁmestlc and 1ndustr1al uater supply, water pollutxon
_adatement, 1rrlgat10n water supply, water .soyrce fuCllltlES
=).nlcludlng both’ surfaca and grounduater fac111t1es and flood

_mltxgatlon t
. \ D .
Collate and Teview EXLStlng data and 1nformat1on Uf future soc10—

ECfﬂomlc f:amework of the reglon anlud1ng demographlc character—

s lStLCS of the reglon and gross‘value of manu{actured products

I N Collate and rev1ew exxstlng data and 1nEurMat10n for the domestic

and 1ndustrlal water demands
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-h'addxtxonal data 0 B

;'Sr.u )’.-

: k!
Collate and rcv1ew exxstxng dana ‘and 1nformat10n of 1rr1gated

I
1

ian{ irrxgableiareas by source of water- supply‘

. gk : :

Co%late and rev;ew exrstlng dsta and Lnformatlon of irrigation
at o

H . H !
Br demand., \;"' KRR T

l| . -'.

Fn' assessxng fiood damage, collate and revlew exxstlng data of

q i .
. i ;..fi-. |
Examxne exlstxng meteoxologxcnl and hydrolog1ca1 observatlon

','hlstorlenl Elood even:s end collect 5upplementnry data;

systemds Set up addltlonal statxons, if necessary. and collect

\I

N : B
o 5 . ST

:=_Exam1ne exrstlng and addxtlonal meteorologlcal and hydrologlcal

- data and analyze 1ow flow and flood d1scharge 1ecords

Revlew groundwater development potentxal.

Examxne-the'possxbxllty of South'Thalland water diversion, on

:the basxs of exmstxng topographxeal maps. rncludlng LE necessary,

._sxtes V151ts arranged by the Government of Nalaysxa.

l .
Determrne rxver maxntenance Elow and water quallty standard at

‘keylstatlons ﬁ" -aklk. rxvers concerned

Analyze reglonal water demand and supply balance

‘ Carry out necessary topograph1cal 5urvey, geologlcal and
'engxneerlng 5011 1nvestlgatxons for the- proposed dams and
_resarvoxr sltes, dxver51on ‘intakes, transfer canals ‘and: other

: maJor structure ‘sites proposed 1n the Nat1ona1 Nater Resources

Carry out necessary topograph1c survey for® the ‘Tiver 1mprovement

sgites’ and flood prone areas 1nc1ud1ng, iE necessary, £lood mapp1ng.

-‘Carry out neeessary reconnalssanee teehn1eal'and cosr compar1sons

<ok varxous alternatxves fDl the pruposed dams, transfer eanals,

.'rlver 1mprovement wotks, pollutlon abatement and other ma;or

= fae]lleles_and‘seleet,the wost suitable -plan,

' Prepere lavout'desien of the selectea-faeiliries.*'

i

Study probable adverse and benuflclﬂl 1mpacts al :hefptnpnsud

dams/dlversann:/barrages develnpmenc.'
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8.1 19 _Prepare outllne cost estlmates ofuthe prcposed facxlxtles and
i determlne the prxorlty order for tha melementatxou of proposed

'f..PrOJGCtS t° COPe thh the water demund

8..1.120 Evaluate the benefits cf the selected fac111txes from the‘_

_economxc, soexal and envxronmental velupoxnts resultxng from the'

o e lncrease of lrrlgatxon, dOmeSth and xndustrxal uater supplles,'

'_'I’E Flow regulatlon flood mltlgatlon, hydr0pouer and pollution

e abatement.~_j§ SO 7; S s '

8.I;2§, Prepare proposals for the 1ntegrated uperatlon and management “of
2 th exxstrng and proposed ‘source faClllLleS 1nc1ud1ng Pedu*ﬂuda

reservoxrs :*" L
8.1;22_ Study and recommend Lnstltutlonal arrangementu 1nc1ud1ng
L } :
i organlzatlonal structure and respon51b111ty for 1mp1ement1ng and

i managing the proposed water resources system 1n accordance wlth

i policies and prxnc1p1es of the Federal and State Governments .

§.1.23 Study and recommend an approprlate legal framework for the

'—effectlve 1mplementat10n of water resources development.
l N

1

!
3.1.&4 Prepare a master'plau report for reglop?l water resources
devglopment. e )
i

8.2 Part 2 = Feasxbll;ty Study

; |

8.2.1 Carry cuk necessary - topographlc survey, geologlcal and engineering
_5011 1nvestlgat10ns for the 'proposed dain prO}ECC or proJects
lncludlng dams, tunnels and other pertlnent workg, and ‘other majeor

structure sxter. ;

8.2.2 _Locate and anESCLgate suitable 51tes for borrow materlals for
constructlon vorks. :
'8.2.3 Settup additional'metéorblbgical ahdthdrclogicalfstatious, if

.-necessary, and collect addrtlonal data for:'hydrolegical study.

Vool Estlmate desxnn flood d;scharge and sedimeont - dep051t at the
\'. s " N .
Vo ‘pr0posed damsites. o
- : . S
. i R
8.2.45 . ?Prepare fe351b111ty cost estlmates based on the breakdowu of -

'quaut1t1es and unit price analysxs.

8.2.5 JEvaluate the beneflts of the selected scheme from the. economic

andrsoclal v1ewpo1nts resultlng Erom the increase of irrigation,
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= : - ‘supplies :
mestic and 1ndustr1a1 uater ' hydropower, pellution

do
control and’ flow regulatxon.
) | . _,. X
§.2.6 ,,Study Lhe probable envxronmental xmpactof the danupEOJect or
_'prOJeccs.. l\ - i;‘
8,2.7 Prepare a f3551b111ty repcrt tu ‘the standard sultable for

. ap
.ec

9, Régbrts_

The-
receipt -of.

reports.

9.1 - Ince

raisal by.xnternatxonal fxnanc1ng ‘agencies xncorporatxng

?nomlc, Exnancxal socxal and environmentatl analysls ‘as |

well as sensitivity analysis.

. : e
L

Consultants shall .comaenceé work Within fiftees days upen the
Notice ‘to Procéed and shall'pfepare=and'3ubmit the_fplioving'
. s ; 0 _ : :

l L

I

ption Repoft .

'Tha'
the commenc

statement o

Part 1 and
9.2 Inte:
'This

report shall be suhmltted Wlthln one month from the date of
=menu of the work in thxrty coples and shall contaln detalled
fﬁthe proposed work procedures and work’ schedule for both

’att 2 Studxes R

Fim ReEort

report shall be submltted within nine months flom the date

of the commencement of the work in fifty copies and shall contain the

following:

(.
¢2)

NS

S _ o R LR PAE S I
Water demand projectionﬁfor 1990 and 2000 including irrigation

and domestlc and industrial water w1th1n the reglon
I B

]
tRecommendatl.on on Eggg;h;l;ty_studyuon_a_dam_thJecg_ggéprnjecté
jto be, 1mplemented authe ea:ly stage. ' : ' SR
S . B
Recommendatlon on addltlonal studies for subsequent project

implementation.

9.3 " Draft Final Reg1onal Study Report

y mhis

con%diﬁ the

:Stuqy_aﬁd tﬁe flndlngs!and réconmendations of the’ Congultants,.lncludxng

report shall be submltted w1th1n twenty fou: months and shall

summary’ of;all wor&s performed for the Regxoual Water Resources
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mhps'-planslind.diagrémst

2.4 '.,F{nullRegiohal.Study Repart
_ThtslrEp01t shall be prepared and submltted w1th1n one month afLer.

the-feceipt of the ."; o comments on the Draft Final Reg1onal Water'

" Resouxces Study Report by the Governmeut of Malaysxa, incorporacing all’

the revxslons deemed approprlate after con91der1ng the comments. The final

repqrt _hqwevel. shall be Submltted w;th;n 28 months.
: ' ) i "-!I L i )
: ‘ ' iy '| i
9.5 . Draft F1nn1 F2351b111ty Study Report
’ ’ T T '
'This report shall be submitted within twenty six months’ and shall

confain the summary of_all works!performed for the Feasxblllty SLudy and
H I 1. 1 b
the findings and recommendat1ons'of the Consultaan, 1nclud1ng maps, plans
. . ;
S B TR
i :l‘ll'; | f
-f '.l l'i_“ I o
9.6 . Plnal Fe351b111;g Study Report
I BT N

Th15 repoxt shall be prepared and submltted w1thln one’ month after

and drauxngs.

the recelpt of the comments on the Draft FeaSLbllxty Study Report by the

Government of Malaysxa, 1ncorporat;ng all revisions deemed approPrLate by'
the Consultants after con51der1ng the cDmmentS. Thls report shall be

|
suitable for presentlng to .an 1nst1tut10n for the purpose of pao]ect

flnanclng and: shall be'submltted ULthln 28 months.

;
. .! D S
I o
10. On=Ehe=Job Experlence

o

The Government may wxsh to assxgn ane - or more professxonal staff

to che Consulcants for]on-the Job experlence with ‘the’ project A
dEClSan will be made on “this matter at thea time. of contract ‘negdtiations
and the Consultants should be prepared to accomodate the Government's

H

.requlrements in thls regard e
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--fwom{s- 10 DE uNnEiiTMN BY GOVERIMENT

iy Where poaaible, the Governmant of Nalayeia will endeaVﬁ~-
to undartake the followlng works '

2.1 Preparatory Wcrks and Access Roada .
- The Government will prov1de thc Cﬂnsultants wlth an
exploslve licence fnr ocnduoting ground control and selsmlc survéys
and nther work as requxred and will construct temporary access reads to
the propoaad damsltes and other major atructure sites for the purpoee
of the Study. ' o
2;2 Suivey
Longltudlnal and n;oss~sectlon survéj
' Cr:sausectlon w;ll he taken at 500 m 1ntervala.
PgIt i .
Certain stretchea of Perlls, Kedah Muda, Peral and Pinang
rivers and Merbok and Perlls conveyance channels.
Part-z _ |
-'.Fgcilities. £o_ be developed unaer__.?éggib'ility Study
;2‘3 i_' Laboratory Teat | _ | :. - | ._
| o .Thércbﬁernmenf ﬁiil'carfy.oﬁt thrdﬁgh ité aéency or ﬁy
employlng a contractor the laboratory tast for éarth mate11als~
and connrete aggregate for Ieaslb111ty level’ desxgns

2.4 Forestry Survey

The Covernment w111 conduct necessary survey and’ evaluate the

'*:need for rlearlng the storage reservoxxs and other major constructicn
;: slteé._._ ; . ‘ .
2ﬂ5 | . Data, Haterlals znd Taclllties

_ . The Government wlll endeavor to make avallable and/or
‘1;ssis€:the Consultantsto obtaln all exlstlng relevant records, data:
;reports, plans, topographlc mapsZ?;%rlal photographs requ;red for the

' -£tudy. _

s o

T~



In cnnnection with vork by the Csnsultantsthat rﬂquirea
aooperation with otbar Government and qunaingcvernment departmanta,
authorxtieu and aganciea, liaison will he providad “to enable the
conﬂultantstr gain accens to all information requxred for the
completion oi‘ hia aer\rlcea. T _ _ . _

‘I'he Government wil]. assist i.n the provxsion oi‘ immigraticn
cle'ara.m.c.e a.nc_l worl: 'permi‘ts' for'expatriatg perscnnel assigned to the

proeat,
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22 Sep. 1982 from Mr, Sish-

2) HRB TR IC B 2 AAER

‘Name of Dam: ~ Beris -

. Access:  Accessible by fobtﬁath

" ‘Catchment Area: 15 km? -

Grid Ref.: QT054610

Grid Ref.

Sheet. No. g

Bench Mark

Q1207584

Trig Station (ft) = - Spot Height (ft)

QT092525 | 8 | Bt.Dada Ayam (1,467).

SQT197563 | 9 | Bt.Jelutong I1 (3,291)

- QT047604 8 - 750
QT052594 8 _Bt. Jeram Katam (833)
QT064597 8 Bt. Damar (1,108)
QTO67589 | -~ 8 | Bt. Serunai (1,185)
QT068563 . 8 Bt. Pdg. Titas (1,007)
QT076557 8 593 .
QT083567. 8 304
QT096563. | 8 L2940
QT109567 | 8 341
QT109638-' S T Bt. Damar (806)
QT118580 | = 8/9 241,
QT129549 | 9 1,359:
‘QT131561 | . 9 844
QT139628 9 319
QT137647 : 1,337
QT136543 9 1,875
QT148528" 9 Bt. Wu Semerliang (2,443)
QT153546 9 1463,
QT152593 9 Bt. Sayap (2,119)
QT152608 9 817
QT158639 | = 9 1,069
QT159587 9 1,977
QT166548 | =~ 9 2,394
Qr178572 | 9 . 2,890
QTi73626 | 9 1,568

~ QT188612 9 1,652
QT182617 | 9 I ae0 |
‘QT198598 1| 9 Bt, Teientang Batong (2,118) |
' 9 2,838
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Name of Dam: : Sari

- Catchment Area: 61 km®
Access:  Accessible by Motorable track

* Grid Ref.. - QNO33060. .

Spot Height (ft)

Cleg 92—

GridRef. | SheetNo. | . .Trid Station(fty . | - . Int Stage Boundary
QN858072 S 1897 -

QN869089 S Bt. Dmﬁar"j‘m_i Mat (1,716)

QN867103 | 1. | 1535

QN876066| 1 1,550 -

QN886110 1. 1,405

QN901061 1 FT6

QN901 118 1 1,013

QN095902 1 1,030

QN912152 1 0 2,409

QN913049 1 783 o ‘
QN919162 i o 2331 (28A) ©
QN917129 1 1,580 :
QN926152 1 0 2,063

QN922048 1 857

QN933083 I 637

QN933117 1 1,060 : . -
QN941148 1 o Chong 96 Baping

_ _ _ o C(Way) (29):

QN961134 1 Bt. Kon Man (2,499) '



_Narﬁe ofDam : I}Qrian‘ R ] _ ]
Access: A_ccegsible by motorable track .fmci ffotpath

Catchment Arear 75 km?

- .GridRef.: Q0022065

Grid Ref,

'Sheet.No; I

Trig Station (ft) . .~

- Spot Height (ft) -

int. Sfagé Boundéry

Q0966119

Q09'76137

Q0988082 .

Q0991126

Q0933142

00994142
Q0992112
Q0993072
Q0991131

Q0011153

- Q0018131

Q0017088 | -

Q0017156
Q0019161
Q0024120
Q0025112
Q0024100
G0029069
Q0031161
Q0042180

- Q047088 |

QUU47079
Q0050188
Q0056199
Q0052137

Q0056103

Q0062208
Q0062202
Q0062130
Q0061121
Q0069162

Q0070142
Q0071157
© Q0073152

Q070142 -

Bk b e e e ke e e e e D e Ee e e e e e R e pm e b e et e e e b i

Khukm Met {1,057 '

1,921
2,340
Bt. Ngukmi(1,261)
1,725
1,756
1,885
690
914
1,540
_ 615
Gemting Paling (876)

| Khiam Ghu (714)
_Bt. Goh Lembu (1,492)
1231
11,258
534

* | Khukm Pheayy (971)

1,167
1,364

637
Bt. Badong (672)
1,299 -

178
1,158

C 1,182

1,281

) ."_.5.'3._

: No 30

No. 31 _

No. 32

I No. 33

| Geming Pahat No. 34 =+
(820 fty P

| No.35 |




Namie of Darn: - Badak Temin - Catohinent Area: 114 km® . GridRef.i QN757133
“Access: - Accessible by road ' T a0 R '

Grid Ref. | ShéetNo. | . TrigStation(fty - .|  SpotHeight(ft) - - |- Int, Stage Boundary
QN766217 | 152" . : S
QN9s1217 | 152 b - .. |'Bt.Tangga(718)
QN758175 | 152 . | o Guar Siring (287) _
QN754156 | 152 - ] Bt. Bucuh Telang (579) -
QN7s9142 | 152 . R | T
QN772201 | 152 1 608

QNTT3I72 | 152 | o 383
QN779140 | 152 | . : Bt. T. Genting (205)
QN786221 | 152 | : ' 265 : R
QN787221 152 | . T | No.26(2,714) -
QN792160 | 151 o L 431 S
QN393143 | 152 ? : : 255 _
‘QONB10187 | 152 | ' C -~ | Ne.27
QNg05147 | 152 ' L : 190
QNBOS1S7 | 157 L 270
ONB03137 | 152 : T SR O
ON812183 | 152 - Lo T 602,
QN820127 : : ' 814
QN820110 1,123
'QN827181 882, Kiuam Ko Pie
QN826149 771 '

. QN838156" 369
QN839120° 248
QN831085 2,333
QN849183 Khgo Hua Lkm (1,176)
QN843137 1,196
QN847131 1AL
QN843100 1,470
(QN843067 ‘
. QNB53178:
QNB58149" |
QN857119
QN857072
QN269150
'QNS868101
“QN867070 -
~ QN878151
- (JN880176
'QN8B86120

No. 25 (348 £)

Bt, Lebam Husein (2,472) :
: o 1,243
1012 -
1,252
1,897
1823
g 1,535 N
Bt, Dkwar Tok Mat (1,716) |
1,65 :
L. 2,063 o
1,405

: _64"



Nzu'ﬁe' de.al_n: _ _Ba_dak"I_‘emin' Catchmeht Area: '1_l4kinﬁ' ' S Grid Ref.; VQN75_'7133
‘Access: ' Accessible by road ' IR . .

.'G:rid'Réf._ Sheet No. | - Trig Station (ft) - -f:"'Spot }feight'(ft) RS lnt Stage Boundary . .

* QN896170
~ QNB99137-
QN901112
QN904150
" QN910160

g 1,460,728 (TS)
- 1,887 Lo

1913 -
2,067
2,409

—_— s e
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Nameé of Dam: chiw_ar Miid;x
Access:  Accessible by footpath

Catchment Area; 135 km? ;.

GridRef.:  QT112708 -

“Trig Station (ft)

o Bén_t:ﬁMark o S

QT216724

— 66—

1,844

Grid Ref.+ | Sheet No. © Spot Height (ft) -
QT075821 '8 . |BU _ . Masiid
“QT092821 8 | 1,010 I
- QT096804 8 - 708
- QT095745 8 828
Q1103841 1 775
" QT100833 8 804
QT108819 8 692
QT109789 8 698
QT104766 8 . 780
QTI19841 | 1 1,208
CQT112772 8 214
-QT115746 8 164
QTi23780° | 9 604
QT136833 9 1,558
QT139775: 9 1243
QT138733 9 871
QT135716 9 . . _ 1373
.QT136698 9 Bt. Terbil (860)
- QT148807 9 1,713 -
QT149789 9 : : . 982
QT143760° 9 Bt. Tenevi (1,312) 1312
Q1153769 9 ' : 1,223
QT156754 | 9 1,072
Q166807 9 . 1,033
QT166736 9 Bt. Hangus (944) - .
'QT175789 9 ' . 1,366
QT184776 . 9 1,061
QT178121" 9 1,163
QT198742: 9 1,199
QT195725° 9 1414
9




Namie of Dain: Rui~ "~ CatchmentArea: = 250km? -~ Grid Ref.: - QY363147
‘Access:  Accessible by footpath and river ' B S e :

Grid Ref. - o - Trig Station (Tt) - SpotHeight (ft) -~ | BenchMark (ft)

Sheet No, |

QY199008 30 - | G.Bintang (6,110) -
QY201033 | ' 30 B
QY200046 18 | G.Birtang Utara {6,020)
QY209065 - 18 | | R
QY216087 | 18 - | Bt. Baubak(3,934)
QY219081 B L
QY217992 ''30° | G.Biniang South (5,118) .
QY6013 | 30 | . (4,275)
QY228997 | 30 | L (A28
QY234033 | - 30 | T . (3,766)
Qv231088 | .18 | -l @358
QY241077 “18 |1 S . (3,526)
Q249038 | a8l e
Qv242024 | 30 | R (3,746)
QY247990 ;| 30 | .. - - (3218
QY247967, | = 307 | | " S (86
SQY2s70047| 80 |0 L (3,529)
QY254063 | 18 | o (32T
- QY2s8084 | 18 | .o (3,204)
QY264068 | 18 | - (3,105 ¢ e
QY263016 30 SRR - (3,162)
QY269957 | 30 | o (@s08)
QY261948 30- | G.Bintang False - L
QY279975 | 30 | . O R € V7 N
QY271102 | 18 S R P ¢ 011
QY275116 | 18 | T R 6 52 D) O
CQy2miet |18 S (1,880)
. QY284143 | 18 |, Coabho (2,389) 0
Qy279152 | .18 [ 0 oo S (1503)
Qy2mier |18 |0 - , (2447
QY2896 | 18 | Sl @990
QY281107 | 18 o b (1640)

- QY288046 18 0| - B (16
o oQY285027°) 30 | oo | (1:407).
S QY289012 30 | oo 1wy
' QY281998 30 S 1 (G198 -
QY296964 | 30 o E o (3568)
'QY290986 | 30 - 3,206).

| 5 ;57'4) :
(5,014)

@0

R 3 g



Namg of Dam: Rui. , - Catchmont Area: 250km? = Grid Ref.: - QY363147 -
~ Access:  Accessible by footpath and rivér : : '

Grid Rof. S;‘;i’;(} - ‘Trig Station (ft) . - | lSp'ot-'Height @ | .Bénbh:szl'rk(fjt) )
QY299038 | 18 o (258
QY294106' 18 _ I (1,177
QY299199 18 | Bt. Damar H (2,956) R
QY301088 18 _ (1,218)
QY303078 | 18 | ' _ (11362)
QY307031 | 30 | e @72
QY317977 - 30 _ (2,835
QY311009 |- 30 - (2,380)
QY313073 30 (1,021)
QY327193 18 S (2,639) -
QY321102 18 : ' L (1274)
QY322066 18 | - 0 (1,358)
Qv3279%0 | 30 | o (2.8449)
QY334033 30 _ (1,170)
.QY331039 | 30 : RS (1,386)
QY344185 | ~ 18 - _ (1,949)
QY346142 | 18 - | - SN IR (V)
QY346135 18 L - (695)
QY342120 | 18 . - (758)
QY342101 18 _ o (1,519) .. :
QY345103 30 L . Garting Kekabu (1,302)
QY359073° 18 _ (1,950
QY3541i0 18 : o S (1920)
‘QY3e3102 | - 18 | - L (1,625)
QY373005 | 18 . L (1,614)
QY378027 30 o , (2,281)
QY384058 |- 18 | L (2,285)
QvY3s3668 | 18 - | : (2,605)
'QY390037 18 _ (2,634)
QY397030 30 o .- . (2,880)




_ 'Ap;ﬁend_ix : 1

;vv4/7%@Kﬁﬁﬂﬁ

Resmnal Study D E§ 6‘? % ?F# '

RESERVOIR SITES AREAS AND REQUIRED AERIAL

PHOTO MAPHNG AREAS

Length of -

- Dam Axis Proposed ReserVOLr

Requ1red Mag?lng Elevatlon
)

‘Remarks; (1):

(2):

Name of dam (km) : . Area (km ) Area (km (ft)
Badak Temln ? b3 4 '& :]QO
Sari 1.1 3 6.7 300
‘Durian 0.3 3 6 200
Beris 0.3 6 o 200 -
Tawar Hudé ' :QQQ: o -z.: ' jO - - EQSOR:
Rui 0.8 4 32 900

Total B C27 : 69 |

=‘.Length of the dam axls is the sum of - the 1ength of

main-and saddle dam axes in case of Sari and Tawar'

69—

Muda dams and the. sum of . the length. of main and-
‘alternatlve dam axes Jin case of Badak-Temin and Rui

: dams.

'fThe above costs are as of 1982 and 1nc1u31ve of all
_.cost components. _ R



Appendix 2 DAMS AND RESERVOIRS AREAS

Appendix 21 'Saﬁ. Dmﬁ
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Appendix 2-4 ~ Beris Dam
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COST FOR CROSS-SECTION SURVEY OF RIVER

1. Assumptlon

C
Lross section survey was assumed to be carrled out at: § km

interval along the whole river length.

2. Cost
ZOO'CfDSS“séCtion‘x M$ j,3507ct0$s~sect50n = M$§ 270,000

_ Remafks; (!) Aqsumlng that the Muda river will be consldered

| for flood mltlgatlon study, taking into account the [100d
damage and number of affected people by the: past maximum
flood. _ _ o ' _

(2): The above costs are;aé'of_1982_and'inc1usive of all cost -

components.
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*UNIT COST FOR CORE DRILLING WORKS

Unit: M$/m .-

_ Materiai N
Diameter {mm). . . Seoil . Rock
R - :.120.;__ - 980

76 130 350

Remarké; (1):  Quoted by KobkenshiSUi;'Malayéia;‘

(2)§ The above costs are as of P932,and inclusive
of all cost. components., B
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TOTAL: CORE DRILLING COST FOR DAM SITES

For Prelimfnary Feasibility Study

(})- Total length

3 holes/site x ?0 m/hole ¥.6 §ites (Maln dam SLtes)
+1 hole/site x 30 m/hole x 5 sites (Saddle dam sites) =

(2) Cost _ :
(M$120/m + M$280/m)/2 x 690 m = M$138,000

For Feasibility Study
(1} Total length
',1ooom

690'm

'NB. Assumlng that Rui dam w111 be selected for fe351b111ty

study (Cf. Appendlx 7.

(2) Cost _ o _
(M$120/m + M$280/m)/2 x 1,000m = M$200, 000

Remarks; The above costs area as of I98? and 1nc1u31ve of all

cost components.
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LOCATION' OF CORE DRILLING HOLES FOR RUI DAMSITE

® Holes for Pre-F_]S 3

O Holes for F[IS _
Seismic exploration lines

_ Alternative
Dam Axis

_ D.am Axis

Alternative
Dam ijs

—~81—



COST FOR SF!SMIC SURVEY AND CORE DRILLING FOR '
DIVERSION TUNNEL AND- OTHER RELA’I‘ED STRUCTURES

" Topographical Survey

Remarks; :(I):

'/1

for Seismic Survey - Core Drilling
Length: Cost . Length - 7 Cost
() m$10%) () (u$103) -
Intake 1.0 7 ' :
Diversion Tunnel ' '
Near Adit o 1.5 11
Diversion Tunnel
Near Regulating /1 /1
Pond - 2,05 THale :
" Power House  90(3.hQ1eé) 18
Régulating'?on&-‘ " 90(3 holes) = 18
6.5 32 . 180 36

The above costs are as:pf-1982 and . inclusive
of all cost components

H Includ1ng power house and regulatlng pond

sites,
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