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G ML Okeahara,
Tirst Secretaxy,
-Imuagsy of Japan,
11, Fersisran Stonorx,
Kuzla Lunour.

Dear Mz, Okszhavra,
TBmuest for Jazpanese Assxsrdnce for a2 Feasibility SLuay

of Lebir Dem Project under JICA'S Development SuTvey
Prograrme

I am writing 4o oificially réguest on benalf of the Government of
ifalzysia for assistance from your GCoverrment to ccnduct a Feasibility
Study of Lebir Dam Projeci under the Japsn International Cooperation
A”nncy s (J'CA) Develon_enu Susvey Progrzone.

venens 2. - I amp leasea to a»uach ierewlbh a copy of the Terms of Reference
for ihe Stumy for your perusal and onwerd trarmsmission to Tokyo.

. We hope thzt your Govermment will consider this request
oeitively.. ' '

LS S

_{_.L..

Your kind cooperztion as aluays is much appreciated.

Thenk you..
Yours sincexely,.

C;uf_J

(Mcnk ”EE Bar

for Dl‘:EC’OT‘ Gene al,

Zconoric 913 ning Unit

c.C.¢
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nesijent hepresenvaiive,
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i nnig 0; AEFEIRTNCE rO3 ITA T—TLITY_STUDY
OF LisIn Dad FE0J=CT

-—r

T. INTRODUCTION/BACYGROUND

_ The Japanuse Govermment through the Japan international
Q@dpgration tgency (JICA) had car®i¥d out a Feasibility Stdd& of
the Lebix Hydro-electzic Develorment P:ojecf in Malé"sia in
accoxdance Wluh the Scope of WOrV sizned on 2% Maxch 1979 between

the Government of Jzpan end the Govers .ment of Malaysia.

2. The fixst sitage of this Study, that is, Preliminzry
Investigation Stage was completed in 1980 and an Interim Report

was submitted in March 1981.

3. The S¢udy wes suspended indefinitely in April 1981 when
a proposazl was made {o.modify the Stucy for a "Small Lebir Scheme'

in order to reduce the size of the areza to be inundztzd.

- h ‘ Fowever the Natiopal Water Resources Study carzied out

by JTC& between 1979 to 1982 hzd 1nu1ca»ed »he need for 2 storags
dam to ovarccme_hhe antlcﬁpaued sncrtage ‘of watex supply and
irmigation demend in the coszstal regicn of Kelantan in future
yezxs, . It is felt that it_wouldAbe‘premafure to close the ovtion
for a étorage dam type of Eydro electric develdrment on Sungzi

Lebixr,

17, GEJECTIVE OF TEW STUDY

5. The objective of the Feasibility Study of the Lebir Dem
¥roject (he:e;nafter referred to zs the Stuldy) is to formulate a

rooject plan for the multi-purpose wates resource developmani of

Sunged: Lehix, ?a:ticula: fox hydro “owe*'one:a:ic::‘?i flood_

miti"a*‘cn. _?c: il

have o be cons
other H_opos ed dam projecfs 1

of the Kelantan river systc:;_

N



6. The aren covered bw the Study is 2000 km2 and it comprises
tha whole river basln of Sunca1 Labir. The Study area is located at’

the south eastern part of the State of Kelantan.

SCOrL OF THy STULY T

T The Study is to be carvied out within a peried of 2C

months troazdly sub—divided into three {3) stoges as follows:

w]

f“ogect n_annralsal Stzgz - 3 months

(b) Field TﬁVESng“t‘O“S Stage 10 months

¢) Feasibility Design Stage - 7 months

8. The worik to be cexzied out during this Sitoge shzl) ccaprise

but not necessex 11y be limited to the following:

(a) review pPropos als for the P*OJcc+ as docume {ed

the Int e*lm Keaslolllty Repor *;
(b) ca2r—y out 2 recomnaissance of the Project azea -
“in general, znd the proposed dam sites in pariiculax;
{¢) - cellect as  appropriat: supvlementzry data on
Sdevelopment plans znd other proposals of the Project
areea;
(¢) unde*:a"c comparative studies nnd znalysis of

ctzwent 2nad 2lternztive -~oposals for the Projzcty.
- T

(e) evaluatz end recommend a p*eferr d laycut of the

03 set for detzilad feasinility study; ond

2.
Q. During this Stage the wezk 1o bE cazried out will include
Project Staa1=5 as we‘l as other ralated siucies on flood E;:igﬂﬁion

"\!

envirgneenial impact. Por the Project studies the work shall

ng
emrerzlly include the following:

(.?:
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(2)

(v)

(c)

(a)

(2)

(£)

ground surveys of proposad sites of siructures

ineluding insiallaticn of survey posts and

seisnic refraction surveys of provosed sites

of siructures and guer—ies and other lccations as

‘appropriate;

sitws of siructurss and guerries;

geological invesiigotions by trench excavetion

and collection of sazmples for laborztory testing;

exploration by test pitiing and collecticn of:

sambles for laboratery testing;

guidance and assisiaonce in riverflow weesurcments

ci N . . o eso '
and-sedicent gélected observa+tion staticns, ond

necheniczl testing of fill paterials, soil tesis,

concoete aggTegete tests, bedrock mechanieal

tests and water guality tests.

10. For the flood pmitigetion study the work pzy include the

following:’

(v)

collect and review relevant data on other
propesed dam project in the Kelanien »iver

systen;

collect znd review datz on the socio—econonic

wiver basin;g and

~29_



(d) collect other information which may ba

perftinent to the flocd vitizztion study.

11. In respeéct of the environmenizl inpact study, the following

vhere approvuizts will be undertakeni

(2) Dbaseline surveys of terrestial and aguatic
ecosystaas on the ziverine, icpoundment znd

watershed zonss;

(b} survey of public health sspecis with periiewlar
reierence to woiier—-borne disezse schisioscnicsis

and zoonosis;

{c¢) suzveys of archeelogicel ané other socio-cultural
aspects, including powmulziion displaced by

censiruction aciivities and reservolr impoundment;

(a) zssessient of alternziives as well as ingicotion

of negziive and positive effecis of the projeet.

- 2=

3. Fengibilitv Decizn Stage

0]

izld

r
I

12. Using the results of the siudies caz=ied out at th

2
Investigntions Stoge, tThe following work will be carried out:

(a) docunent load demands ané curvent genaraiion

capacifties and energy outpuis of the Projzct

tzling into ascount developnent constrzints;

)

L]
o]
]
‘o
Q
£
s
(5}
bs
r
0
i.i,
’_J
jur
(34
X
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t
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.
¢
—
f-
I$
¥
Wy

(c) fo::u;:te rroposzlis
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VI,

(a) take off gquenti<ies znd estimate costs of the

Project with cests broken down into foreign and

local cost components as well as cush flows;

(e) assess and deterzine the

onticum. operction for

flood mitigeticn, power genercztion and other

puTpoSes ;

~ .(f) assess the physical flocd nitigstion effects

of the proj:ct for zress
-Lebir dem as well as the

oo
rAVET

ths Kelzntan Basin

dzn;

{g) coxry out the sconomic znd

oi powesr znd ncn-power bene

est2blish rates of retuwrn,

sensitiviiy enealysis;

"fh) assess the inpact of ths

nant, pariticulsxly wi
eccnonic especis; znd

(1)

f

the Project preferably in

th petwork or logic ber

B

SCEERULIS OF TES STUDY

tive time scrhedele of

15. The tonic
up later,

soon as possible.

S

znd ©len

The feilowing rervorzs

4.

the covrse of the Study:

downstrezs;

the S:udy will be

of ths

overall effect of

dowvnsireza of the

firmanciz) evaluaiicon
fits znd ceosts to

inciuding aporopriate

P=oject on the environ-

with regz—d to the socio-

r2pare 2 progrzmue for the implewentaticn of
the form of a  critdiczl

chart.

gxowm

However it is necessary for the S:udy to comnence as

20 coples covering

activities znd giving cutline of progzress and
proposed chianges to {uIilre progranes;

-31-~



VII. FROJICT

(b)

(e)

STU“

= Heapbroissl RDMC“* 1n %0 copies covaring
the revizw ond eveluastion of a2lteznatives, n

the selzsction of the prefer-ed Project layout

as “"pll'lcd in Tienw IV(j)&

an Interin %eport in 30 copiks to be subtaitied .
before the end of the rield LnVESngEIlODS Sta
ccver*ng Tindings up to thot Stzge end eonioining
an outline of P:oject fectures znd othuer salisnt

charceteristics of the Preject;

Tt Finzl Rspori in 30 copies within five

end 2 kalf (5.5) zonths of completion of the

L)

Picld Investigotions Stage sunmevizing 21l worits
5 =

he
T

ricied, findings snd reconzendoticons and

plete with maps, plans and dingreos of the -

0.

preferred Project; and

2 Fin=l Report in 50 copics within one (1)
ponth efter the completion of discrssions zné

ca receivihg the comments from.the Governméni

of Maliysda on the Draft Final heport.

COOHDTE A TI0N MONTTOETNG

15
h

)

.

Committee

Governnent

10

r__,1

~

A Projwct Sieering Cozmities will be established undexr

ﬁmmeofwaJmmm“meg

i1l be szet up.

1985,

~-32-
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t. INTRODUCTIOM

The Feasibility Study of Lebir Dam Prcject {hereinafter
referred to as “the Study") was commissioned :in 1879 by
Japan International Cooperation Agency (hereinafter referred
ko as “JICA"), the official agency tresponsible for cthe
implementation of the technical cooperation programmes of
the Government of Japan. on completion ©of the Interim
. Report'in Mareh 1981, the Study was 3uspehded.

However, the Govexnment of Malaysia reconsidered. and
justified the necessity oOf a storage type Lebir Dam
Project. In congequence, the Government of Malaysia

requested assistance in April, 1985 from the Government of

Japan to resume the 8tudy.

In response to the request of the Government of Malaysia,
the Government of Japan has decided to resume the Study, and
in accotdahce with the felevant laws and regulations in
force in Japan, JICA will undertake the Study in close
cooperation with the authorities of Malaysia.

The presant document sats forth the Scope of Work with
regard to the Btudy.

II. OBJECTIVE OF THE S$TUDY

The.objective.of the Study is to'formﬁlate‘a project plan
for the multi-purpose water resource development of Lebir
River,  particularly for hydro power generation, flood
miﬁiqatidﬁ and irriagation: and to assess technical, eccnomic

and financial viability of the Project.
'I11. BCOPE OF THE STUDY

The study is to be carried out within a pericd of 20.5
months broadly sub-divided into three {3) stages as follows:

—~3 -



(1) Projgct Reappraisal.staqa _ - 1f5 months

(2} additional Field Investigations _ '
Stage _ = 8.0 months

(3) Feasibility Désign Stage _ - 11,0 months

1. Project Reappraisal Btage

{a)

(b}

{e)

(d)

(£)

review'proposals for the Project as documented in
the Interim Feasibility Report:

carry out a reconnalssance of the Projedt erea 1in
general and the proposed Jaram Panjang dam sgite in

particular:

collect  appropriate supplementary data on
development plans and other proposals of the Project

area:;

undéftake comparative 'studies and analysis of
current and alternative proposals for the Project:

evaluate and recommend a preferred layout of the

Project for detailed feasibility study: and

prepare a detailed programme of field investigation
and feasiblility design of the preferred Project.

2. Additional ¥ield Investigations Staqe

(i)

pam Surveys

(a) ground surveys of proposed sites of structures
including installarion of survey posts and
benchmarks: -

~35=



(ii)

{b)

{¢)

(d}

{e)

(£)

{a).

seismic refraction surveys of proposed sites of
. v
structures and quarvies and other locations as

.appropriater

core drilling and permeability testing at

proposed sites of structures and quarries!

geological investigations by trench excavation
and collaection of samples for laboratory

testing;

exploration by test pitting and collection of

samples for laboratory testing:

measurements of riverflow and sediment at

selected observation stations; and

mechanical testing of fill materials, soil
tests, concrete aggregate tests, bedrock
mechanical tests and water quality tests.

Floed Hitiqatibn Study

{a)

{b)

le)
_the Project area as well as the lower Lebir

collect -and review relevant data on other
proposed dam project in the Kelantan River

system;

collect and review data on the socig-econemic
development in the lower Lebir River basin and
the Kelantan River basin, downstream of the
reservolir:

obtain information .on population distribution in

River basin; and

T



{1ii)

(d) collect other information wnich may be pertinent
to the flood mitigation study,

Environmental Impact Study
Examination of environmental impact on Lebir River
and its vicinity, to tneclude the following:

(a) baseline surveys of cterrestial and aquatic
‘ecosystems on the riverine, impoundment and
watershed zonas:

(b} survey of public health aspects with particular
reference to water-borne disease schistosomiasis

and zoonoais:

{¢) surveys of archaelogical and other
socio-cultural aspects, 1including population
displaced by constructién  activitien and

reservoir impoundment:; and

{d) assessment of alternatives as well as indication
of negative and positive effects of the Project.

3. *Peasibility besign Staée

{a)

{b)

document load demands and current qeneration plant

development programmes, &nd assesg capacities and

enérgy_outputs of the Projeéct taking into dccount

development constraints;

carry out preliminary design of Pfcject features and'
prepare drawings, diagrams and tabulations as
appropriates '
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{d)

{e}

(q).

(h)

(1)

formulate proposals for power facilitige including
the selection and sizing of genevating plant and
associated hydraulic and other equipment;

estimate costs of the Project with costs broken down
into forelgn and local cost componants as well as

caah flowe:

assess and determine the optimum operation for power

‘generation, flood mitigation, and other puUTpPOSes:

assess the physical flood mitigation effects of the
project for areas dowmstream of the Lebir dam as.
well as overall effect of the Kelantan River basin

downstream of the dam:

carry out the economic and financzal evaluatlon of

power - and non—power benefxts and costs to esLablish

‘yates Of return,. includ;nq appropria*e_sen31t1vitv

énalysiS}

assgss‘the impact of the Prcject'ch'the eh#ironmént,

particularly with reéard te the secig-egonomic

aspects: and

prepare;a brdqramme'for the impleﬁentatién 0f. the

_Project in the form of a critical path network or

logic bar chart.

IV.  STUDY SCHEDULE

The tentative schedule of the Feasibility Study is as shown

in Appendix I.
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V. REPORTS ' - )

JICA will prepare and submit the following féports in
English to the Government of Malaysia:

{1) Reéppraisal {Inception) Report
* 30 copies
*# within 2 months after commencement of the Study.

{2} Progress Report
* 30 copies
t+ three times as shown in Appendix 1.

{3) Interim Report
* 130 copies
% within 13 months after commencement of the study.

(4) Draft Final Report
* 30 copies
* within 18 mOnths after commencement of the Study.
* Comments to Draft Final Report shou‘d be
submltted te JICA Draft F*nal RepOLL. Explanatzon-
Mission within its stay in Malaysia.
{51 rinal Report
* 50 coples
t+ within 2.5 months after rec¢eiving comments from
~the Government of Malaysia on the'Draft Final

" Report.

The Japanese §Study team should ‘ensure thét- all data,
information, maps, materials and findings connected with the
Study - are kept confidential and not revealed or disposed of
to any third party except with the prlor written consent of
the Government of HMalaysia. - Such maps - and. zerial
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photographs are to be ;eturned to the Government. of Malaysia
immediately upon completion of the.Stud?. 3ll reporis when.
finalized and submitted to the Government of Malaysia shall
‘remain the property of the Government of Malaysia,

VI. TECENICAL DNDERTARINGS

The division of technical undertakings by JICA and the
Government of Malaysia is detailed in Appendix TI.

ViI. ODNDERTAKINGS OF THE GOVERNMENT OF MALAYSIA

To facilitate the smooth conduct of the sStudy, the
covernment of Malaysia shall take the following necassary

measuresi=

(1) To_infbfm the membérs of tﬁe Japanese Study team of
' any'ékisting risk in the Study area and to take any
measufes deemed néceésaty to sécufe the'saféty.of

the -Study téam;ﬁ '

(2) To sscure the necessary entry permits for the
Japanese Study ‘team to conduct field surveys  in
Malaysia and exempt them fzom consular fees:

{3) To exempt the members of the Japanese Study team
from taxes and duties, as normally sccorded under
the-provision'of-ﬁalayéian General Circular No.l of
1979, on equipment, maéhine:y' and other ﬁaterials
brought. into and out of Malaysia for the conduct of
the Study: '

(4) To exempt the members of the Japansse Study teanm

'from;3qMélaysian income tax on -theiy official
emoluments  in. respect - of  their period of.
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(5)

(6}

(7)

(8)

(9)

{10)

assignment in Malaysia in connection with the
conduct of the Study but the Government of Malaysia
shall retain the right to take such emoluments 1into
account for the purpose of assessing the amount to
he applied %0 income from other sodrces:

To provide the necessary facilities to the Japanese
study team for rvemittance as well as utilizavion of
funds introduced into Malaysia from Japan’ in
conpection with the conduct of the Htudy:

To secure permission for entry into private
properties or restricted areas for the conduct of
the Study: '

mg provide the Japanese study team with medical
services when  needed but the expenses will be
chargeable to the members of the Japanese study

team;

Te make arrangements for the Japanese Study heam'to
take back  to Japaﬁ thé. data, maps and materials
connected with the Study,'édbject to the approval of
the Government of Malaysia in order to prepare the
reportss '

To facilitate prompt clearance through customs and

inland'transpcrtatioh where possible;-of~équipment,

"materials and supplies required for the Study:

mo indemnify any member of the Japanese Study team
in respect of damages arising from any legal action
against him in relation to any act performed or
omissions made in undertaking the Study except when
the two Governments aqrée that such a member is
guilt? of grose negligence or wilful misconduct:
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{11) To nominate the National Electricity Board. to act as

(12)

counterpart agenay for the study and the Econonic
Planning Unit as the main coordinating body in
relation with  other governmantal and
non-governmental organizations concerned: and

At 1lts own expense to provide the Japanese study
team with the following:

(a) Available relévant data and information relating
to the Study.

{b) Counterpart personnel to the Japanese Study team
during the Study period:

(¢) Suitable office space with necessary office
equipment both in Ruala Lumpur and -in the
vicinity of the Study site;.

(d) Credentials or identification cards;

(e) Any other necessary communication facilitles

' dufiﬁq the course of the study, such- as
telephone, telex, transceivers:

(£) Provide access path to the Project area:

{q) Necessary labour for the Study,

by



vI1l. UNDERTAKINGS OF JICA

In order to

measures
{1)

(2)

conduct the Study, JICA shall take the following

To despatch, at its own expensge, the study team
in relevant fields to undertake the Study in

Malaysiaj

To meet the cost of accommodation and hcusinq

expenses for the Japanese 8&tudy team during

their period of assignment in Malaysia:

TO perform technology transfer to the Malaysian
counterpart personnel during the cgourse of the

Study;

IX. CONSULTATION

JICA and the Government of Malaysia shall_coﬁsult gach other
in respect of any matter that is not agreed upon in this
document and which may arise from or in connection with the

Study,
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gZH 2 - 3

MINUTES OF MEETING
B
THE FEASIBILITY STUDY
oF
LEBIR DAM FROJECT IN MALAYSIA

THE JICA Preliminary Study Team for Lebir Dam Project visited
Malaysia from 8th to 19th December, 1986, The Team exchanged views
aﬁd opin'ions with the Economie Planning Unit of the Prime Minister's
Department amd other relevant éqencies at Federal and State levels
prior to the signing of the Scope of Work. :

‘I&ie following is the highlight of the Minutes of Meeting concerhinq
the Scope of wWork., ‘

1. JICA a@reed to undertaka tbpoqr:aphic survey, _drill_ihq works and
peffneability tests in consideration of the Malaysian_ réduest that the
féasibility study of lebir pam Project is a continuation of the study
conducted from 1979 to 1981 in which JICA undertook topographic survey
and driliing works. The request was also based on the present
budgetary situation of the @vernment. '

2, The Malaysian side agreed that the above undertaking of Jica is
exceptidnal_, and that in _i:onné::tién with the drilling works, JICA will
decids on the quantitiess of the works with due consultation with NEB.

. : _ . Kuala Lumpur
! 17th December, 1986/1'

C A

(LEONG SO SEH) : (MASAYOSHI ENCMOTD) ]
on behalf of _ , - Leader,

Director General, - - praliminary Study Team,
Beonomic Planning tnit, _ on behalf of '

Prime Minister's Department, ‘JAPAN INTERNATICNAL
Halaysia, _ . CCOPERATION AGENCY
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FLOOD LEVELS OF SC. KSTANTAN p T08 TRIBUTARISG (IM_FEIT R.L.)
1926 - 1954,
. - ) ] 158 ) 971 | 1971
River & Location | 1926 | 1931 1933| 1939| 1947 | 1957 | = 1959 1961 1962 1963 | 1964 1965 1966 (Jzi?,) (Nivf) 1963 | 1969 19710 | (en.) {pec.)
Nabong 16440 | 145.0 145.99
TUNGAT TEBIR .
¥g. Tualane 14T 6 126.3
SUNGAY EENGGIRI y
Bert 361 208,99 170.1 168425 200,13 213,24 1 210.78
rtam 257,36 | 208499 70 (2/12) , (29/11) (5/1)
SONGAT PERGAU ’ '
.Batu lembu 168.50
SUNGAY XELANTAN ) : _ . . :
Fuala Erai 116,414 | 102.7 Ted| 97.7 (82,15 750 | 7041 6303 | 8149 | 75,0 |110.24 | 96,14 | 6Bedd | 90,54 | 88.54 | 6.4 | BT.84
f 9. # (27/12) C123f12) [(3/12) | (a/12)[(6/1) | (21/1)] (28/12)) (30/11)|(29/12)[(5/1)  {(16/12)
Guillemard Bri v J6 56.0 39.5 | 56.4 7.3 |- 60.8°1 4001 | 574 | 54a7 | 618 | 54.8
uillenard Bridge | 75.13) 13 (23/12) | (3/12) (/1) | (1/m)] (28/12)] Go/1)| (29/12))(5/1)  1(16/12)
Kemubu Pump H 1 335|281 | 43.0 39.6 | 52.2 | 4947 42,7 | 41T {413
u p House {28/12)) (13/12) | (3/12) | (30/12} (6/1) | (27/11) (30/11)](29/12)} (5/1)
Lomal Pump E ‘ 4040 33.10 | 31,7 | 3600 | 31.6
o e (6/1). (30/11)| (23/12)|(5/1) [ (36/12)
Pagir Mas Pump Houae 36.0] 38.0 [20,0 | 23.0 | 21.9 s | 2003 | 15.5 1 27.8 25,0 | 3343 2041 170 | 2865 | 27.3 {.30.9 .} 27.35
(19712} | (28/12) | (19/12}] (28/12)] (23/12)] (3/12) | (30/12) (6/1) | (21/11)] (28/12)] (30/11);(29/12)|(5/1) |(16/12)
" Kota Braru 21.G 13,0} 18,0} 19.0 [16.0 | 14.5 o 14.5 | 8.8 17.3 20.4 1844 | - 9.8 17.8. 1 17.0 | 8.8 17.0
| | (19/12) (19/12) (2¢/12) | (3/12) (6/1) | 2/} (28/12)} (30/91)[(as/12){(5/1)  |(17/12)
Kuala Bagar ' Tc6
(&71)
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Kuala Besar

River & lLocation 1572 1973
SULCAL GAIAS
Dabo:",g 122 '8 130 04
(17/12)f (9/12)
STNCAT. LEBIR o
K.gn T&ala.ng 124056 122-76
SUNGAT NENCCIRT . S
Bertam 212,10 | 189.30
(17/12)
SUNGAT PERGAU
Batu Lemim
SUNGAT KELANTAN |
Kuala Krai 98.24 | 101.49
(18/12) 1(9/12)
Guillemard Bridge 64.1 | 65.7°
o (18/12) |(10/12)
Kemubu Pump House 49.4 . 50.8
: (18/12) 1(10/12)
Lemal Purmp House 37.45 ] 38.2
: (18/12) 1(10/12)
Pasir Mzs Pusp House 12,25 33.0
: (16/12)| (10/12)
Eota Frarw 15.5 | .19.8
(18/12) | (10/12)

ammn

1974 (}9"'5) \2372) 1976 | 1911 | 1978 | 1979 1900 | 1981 | 1982 | 1983 | 1984 Catitan
& EC.} .
: ) 6 30,551 35.85 | 40,51 { 37413 1, Bermsla tanun 1950 sem
8. 122,67 | 10047 | 101,87 | 106,231 137.96 . 55 85 | 40. . . Bermu un 198 wua
225/32) (21/?;{) (23/12)] (20/11){ (1/12)} (21/11) (2/12)} (15/12); (6/12} | (24/12) bacaan adalah didelam MITZE.
2, Bermula dari tzhun 1967 baozan
: : di Krai telah di betulkan
' ' : ' : ikut § Datum,
89.16 | S5.96 | 90,75 | 91,46 | 90.62 | 96.36] 127495 26480 139400 | Perakam mengIiul Survey fatim.e
. (24/12)] (20/10)| (1/32)| (21/11) (2/12) (6/12) | Rusek 3. Bacesn bagi runah-runah pam
; l_ Kemubu, Lemal dan Pasir Mag
) diambjl dari pihak KADA.
186,18 | 183.71 190;3? 176,16 { 176,99 [ 177.09 196,19 49.18] 54.04
(24/11) (21/12) | (27/12)] (8/11) | (3/12)| (27/11) (3/12) | (15/12)
137.43 | 148,75 150.92
(19/11)| (1/12) | (21/11)
o . e b 1 as gal . 87 | 29432
1774 78464 B6.64 TA.04 74.24 | 78.841 105.04 21.35 1 26.30° 31 43
(28/12) [(5/1) | (22/12) | (24/12)] (20/11)] (7/12) | (28/11) (2/12) | (16/12)|(6/12) | (25/12)
' : 419 | 434 | 4 6725 88| 18.29 | 20.89 | 18.76
49.5 | 52.0 53.4 44,19 | 43,44 | 48,151 675 12.88 | 18.29 | 20 :
(28/12) | (5/1) | (22/12) | (24/12) | (20/11)}{ (1/12) | (28/1%) (2/12) | (16/12) [{1/12) | (25/12)
8.4 40.6 '32.0 | 30.8 | 3640 | 51,1 9,12 |+ 8,781 13.99 [ 15.94 | 14,30
(29712) ’ (24/12) | (20/11) } (1/12) | (28/11) | (3/12) | (16/12)(1/12) } (25/12)
. ) . : .' 1 e b . i . . . .89 10.95
28. 0 190 3105 22:65 22-0 26rf0 38!35 . 6-10 6.80 - 10 70\ 11
'(29/?2) o _ (24/12) | (20/11}] (7/12) { (28/11) - {3/12} | (16/12) {(1/12) | (25/12)
0. | 26. 27.3 2075 | 21ut | 24.35] 37,35 | 5.67| 6,39 | 9.80 | 10.60 9:89
(23;'12) ! i (20/11) | (7/32) | (29/11) (3/12) | (16/12) [(7/12) | (25/12)
16.4 |- 17.3 1205 | 12,00 | 15.32 | 20.50 3.88 | 5.80 | 6.28 | 5,97
(29/?2) s o (20/11) | (8712 | (25/71%) (3/12) | (16/12) {(1/12) | (25/12)
8.64
(29/11).
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10| 197046128 | 26.99 16,67 5.18
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T AKL IMAT.. MENGENAL SISTEM. RAMALAH DAN
AMARAN BANJIR NEGERY KELANTAN

STSTEH RAMALAN DAN_ANARAN BANJIR

Di. Negeri'Kelantan terdapat 2 jenis sistem amaran dan ramalan

banjir; Sistem-sistem berkenéan adalah Sistem Telemetrik, VHF
dan Papan Amaran Banjir. Persediaan kejentefaan telah bermula
dari 1Shb. Oktober dan akan berakhir pada Z1ibhb, Januari, 1687,

1.1 Sisten Telemetrik
Gistem Telemetril adalah di mana malklumat-mallumat hujan
dan parasan air semzsa diperolehi secara otcmatile melalui
alat racio dan komputer, Bermula padé takun ini Sistem
Telemetrik telah dikémhangkan kepada = buah sungai.iaifu
Sungai Kelantan, Sungai Golck dan Surgai Semefak. . Dengan
perkembangan ini aczlah diharapkaﬁ ramalan yang lebih awal

dan tepat dapat diberikan.

: Sistem amaran benjir telemetrik ini mula diperkenal-~
kan péda tahun 1972; Pada tahun 1686 peraiatan bagi siiem
ini telah diperbaharui dan dikarap dapat beroperasi mulai

musim banjir 1686/37.

Bagi Sungai Kelantan, sistem ini memboleblan JPT
membuat ramalan paras air sungai di.tangga Krai lebih kﬁrang
6 ~ 10 jam lebih aval. Perjalanan air dari Keala Krai ke-
Kota Bharu mengamtil masa lebib kurang 12 - 15. jam, Déngaﬁ
ini bandar Kota Bhéru akan mendapat a@marzn banjir leﬁih kurang

24 jam, Bandar-bandar lain di sepanjang Sungai Kelantan akan

merncdapat ramalan banjir lebih kurang € - 22 janm,

Bagi Sungai Semerak dan Sungai Golok, sistem ini
dapat menberi parasan.air semasa yang lebih tepat., Ramalan --
parasan air untuk 5§ jam ke hadapan juga toleh dibuat jika Si-

perlukan.
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Di dalenm Sistem Telemetrik tercapat 1I buah stesen
Semvanya. Stesen-stesen berkeraan adzlah & stesen hujan dan -
7 stesen arag air, Stesen-stesen ipi‘di tempatiian di kawasan—
kawasan yang strategik dengan stecen. pergulang di BLth Bakar
dan stesen induk di Pejabat JPE Kota Bharu. (Sila lihat
lampiran 1), Rangkaian stesen-stesen telemetrik adalah seperti

di bavahi:-

Stesen Huejan _ Stesen Aras Air
1. Jeli 1 Sg Lebir di g Tualang
2. Dabong 2  8g Gelas ¢i Dabeng
2. Gua Musanp z Sg Kelanten di Huzla Krai
L. Laloh h; Sg Kelantan di Kesial
5. Aring 5. Sg lelantan di Jeti Kastam
€. Gunong 6. Sg Golol di Rantzu Panjang

Gagau 7. Sg Semerzalt di Pasir Pufgh

Bzgi Sungai Yelantan, data-data telemetrilk ciproses

olih JPT Negerl. Dgca—aata ini dimasukltan lze dalam kemputer

mikro dengan mepggvnakan mocel tangﬂl, Ramalan tanjir dan

‘cata—eata parasan air bagi SLngathLnggl vtema disalurkan

kepada Jawatankuasa YerJa Keselamatan Negeri (J\dﬂ) cari masa
ke semasz melalui talisn suwa litar (ﬁOCllne). Rangkalan -
lengkap sistem amaran baniir telemetrilk ada diturjuklcan di-

lappiran 2.

" Sistem VHF

Sistem ini menggunalien pethbLngan radio bagi mengeta wi keaflzern

aras air semasa. Sistem ini memooleh&an JPT mengetalmi keadazn

banjir dan membuat ramslan jike perlu. Pada tabun-tahun yang
1qpas L pqah stesen menggunakan'éistém'iri. Bermula pada tahun
ini hanyz seluab stesen saja menggunaken Sistem VHF iaitu rtesen
Perihgat Ini adalah kerana stesen Rantau Pzn} Jerg, Kota Bharu

dan Pasir Putel telal nltlngkatLgn ke stesen t;emetrla.
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Papan Araran Baniir (PAB)

Sistem ini telab diperkenalkan pada tabun 1650 tetapi lebik
sebapai percubzan. DBuat masa kini terdapat 10 PAB di-

Kelantan. (Sila lihat lampiran 2).

PABialal: alat yang mengaitkan perbubungan paras
air Sungai Kelantan di Keala Krai dengaﬁ paras banjir tempat-
an.  Sistem ini membolehkan penducuk—pendudult tempatan membiat
ramalan banjir senciri.  Cara menggunakan PAD amatlah mudal:.
Apabila mengetabui paras air di Kuala Krai, pénduduk tempaten
hanya merujuk kepaca PAB. Bengan ini paras szir yang éﬁ&ﬁ'
nail di tempat mereita dapt diketakui. Pancuan mengenai cars

pengpunaan PAB ada ditunjukkandi lampiran 5.

STESEN ARARAN BANJIR DI VELANTAN

Di Hegéri Kelantan terdapat 4 buah stesen ameran banjir vtama

yang telah dlteuapka Stesen-stesen tersebut adalan seperti
berikut:— _
. -  Paras Parzs Paras

Sungai/Tempat Berjagz-jaga - Fmaran Bzlizva

1. Sg Kelantan di- _  1S.8m (65!) - 22.6Em(75') 25. eln("m‘
Kuala Krai

2.  5g. Golok ¢i- 7.€2a (25¢) £.52n(28v) G 4Em(F1rY)
Rantauv Panjang ' _

2. Sg. Semerak di- 1.87m (67) 2. 44n(8Y) 2.05m(10%)
Pasir Puteh ' ' ' ' .

h- Sg Kemasin di- 2.05m (101) 2.66n(121) 4. 27m(ikt)
Peringat

Di samping 4 temret di atas terdapat juga perasan yang telal

ditetapkan bagi tempet-tempat lain untul parcdvan. Senarai lenghap

ada ditunjuldken di lampiran 4.

i/
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PERSELIAAN JPT MERGIADAPL BAMJIR

2l Pembukaan Dilik Qgrakan Banjir JFT

Bilik Geralken Daniir JPI' alan dibuka 24 jam pacda keadzan
 berikut ;-

£

(i) Paras zir Sg. Kelantan di Kuala Xrai meningkat ke—
paras 18.290 m (€0 kaki)lengan hujer ledat sedarg

turun di lievaser Ulu Kelantern.

(ii) Paras air Sg. lelantan ¢i Kualz Hrei meningkat ke-

parzs 16.61 m (€5 kaki).

(iii) Paras 5g Golok di Rentau Panjang meringhat ke—

paras 7.52 m (25 kaki).

(iv) Paras Sg. Semeralk ¢i Pasir Putek meninglct ke~
paras 1.82 m {5 kaki).

(v) Paras Sg. Kemesin di.Peringat meringliat le-
paras 2,05 m (10 kaki).

Z 2 Pegawzi JPT Untul Dihebungi
Sekiranva Berlaku Beniir

Talipon Pejabet Talipon Rumah
1. Ir. Mah WGye Tean 762588, 7821L8
Pengarah Parit dan 782058, 782255« 782222

Taliazir Telantear.
2. Ir lohamad Ideris 72560, 782148
b Jaafar 702085, 78°114% FC2ChS
Jurutera Hidiologi
JFT Kelantan.

* Talizn Te us.

MARLIRAAT HUJAMN DAN PFJ'I?AS IR SUNGAT

Pacz amnya MNegeri Kelantan mererime hujan talwren purata 2,700 mm
(105 inci) bagi kevesen perndalaman cden 2,600 ma (102 inci) bagi
kawzsan delta. Pada kebicsaannya peratus huian yang turun séhingga

bulen Olctober acaleh di antara 45 - S0%° Padz “alun ini keducukan
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lebethujan yang telsl turtn adalel seperti ¢i bauabi.

Yaviesen Peratva Telah Turun Peratus Puratae
¢
Pencdalanan LO — EC B2t
a I\. - E\f
Delta ;8 - 5? Azh’

Kedudukan purata parasan air sungai-sungai utama bagi

2 bulan kehelakangen odzlal seperti berilivt -

h Purata Bzgi Bulan (m) j Prras

Mamz.  Sungai e : e e

, September | Obittober Berjaga-Jaga

1. Galas di Dabong 25.70 27.€3 2w

2. Lebir ¢i Tualang 22.10 22 .47 27 .47 m

= Kelanten ci vela . 15.80 17.82 16.81 m
Hrai : '

b. Kelantan di Jambaiend G. 54 10.C0 . 12.1¢ m
Kusial |

5. Golok ¢i Rantac L.go 5.E0 7.C2 m
Panjang _

£. Semeral: di Pesir 0. kG "0.BC 1.8 m
Pcteh ‘

7. HKemasin di Peringat 1.50 1.18 .05 m

| LAPORAN DANITR 108€ /57

n

Sebzgeimena biasa Jareton Parit dan Taliair Hegeri Kelanfan akan
'menyéﬁiakan léporan barjir bagi Negeri'Kélantan. Pihak kami
mengharaphkan kerjasama deri semua pihak_yang hérkenéén untuk
membekalkan mallumat-meklumat penting mengikut.formétuformat.

tertentu yang aken dihanter selepas benjir,

JABATAN PARIT DAN TALIAIR I'EGTRI
KELANTAN -
ECTA BHARU

BERT/RIKH: 1GHE. NOVEIBER, 1SG6.
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PAPASAN ALARAN DBANJIR DI UELANTAM

.

. . Berjapga-Jaga Araran Bzhaye

Nema  Sungai (Zaki ) (Kzki) (ki)
5G._GALAS
1. Dabong 105 (2 m) 118 (55.04 m) 125 (28.10 m;
5G. LEBIR
1. Kg Tualang g0 (27.4% m) 105 (2.0 m) 115 (25.0% )

“USG. KELANTAN

Keala Krai

_1.
2. Guillermard Bridge
2. Kemobu Pump House
L. Salor.Pump House
' 5._ Lemal Pump House
G. Pésir'Mas Pump House
7. Kota Bharu

5G. GOLCK

1. Rantau Panjéng

2. Xuala Jambu (D/S)
5G. LEKAL

1. BRepek Pump House
2. To! Uban U/S

SG. SEHERAK

1. 7Pasir Puteh

5G. KEMASIN

1. Peringat

65 (15.81 m)
(12.1¢ m)
(10.26 n)

25

22

1)
3%

10

C

= .

(5.2
(s.

(.

(7.
.8z

€2

.71 .
.75

[
N
P
{1

75 (22.8€ m)
50 (15.24 m)
8 (11.58 m)
5 (10.67 m)
> (10.08 m)

22 (8.5 m)

8 (2.' Ll m)

2k (7.22 m)
24 (10. 2€ m)

L& (244 m)

€€ m)

£5 (25.€1 )

L
| and
~~
R
L1}
3
s

-
o
—~
(Y]
=)
Ut
E

26 (7.92 m)
25 (30.€7 m;

10 (.05 m)

1L (k.27 m)
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A h.\:v_;:L‘_
AT |::mlj~|'.h-;__'- LT 0
PARAS AIR DIKUALA KRAI

75 KAKT (23m) PARAS oo
45 KAKI (26m) : PARAS  ecosssen
95 KAKL (29m) PARAS  pesexacene

RGNS

105 KAKE (32m) . .PARAS

PANDUAN MENGENAI
PAPAN AMARAN
BANJIR TEMPATAN
(SUNGAI KELANTAN)

CONTOR PAPAN -
AMARAK BANJIR

TUJUAN: DIKUALA KRAI DI TEMPAT ANDA

Pap§n" amaran ba._njir ini m:mbolchka:t 75 ¥aki (23m.) ~ -
anda  mengaitkan  paras air di Kuvala Krai . ) e _ .
dengan paras air banjir ditemapat-anda, (85 kaki (26m.) '-9 Ll s
o Amaran ini mé.mbzntu anda membuat 95 k_Zki {(29m.) —é N
" persediaan awal -'ba‘gi menyelamatkan harta 105 kaki (32m.) -—-9 e
benda dan nyzwa kelvarga znda. . . -
L Siap sedia untuk pindah ke pusat
pemindaban.

CARA MENGGUNAKAN PAPAN PERHATIAN:
AMARAN BANJIR s Sila dengar p'c'ngurhuman-pmgu.muman

' g . R di'radio menpensi paras air di Kvala Krai.
Apabila paras air di Kusla Krzi mea-

ingkat ke 75 kaki tempat anda akan dinziki o
air hingga keparas kuniog,

Tempat anda akan dinaiki zir ke paras
yang disebutkarn dalam jangkz masa

K : N . berikue;~
. Apabila parzs air di Ruala Krai men-
iogkat ke 85 kaki tempat z20da akan dinaiki
air hingga keparas merah.
C : Apabilﬁ paras air di Euala Kral men. )
agkat ke 35 kaki empat anda zkan dinaiki Kota Bharu : 12-15 jam
2ir hinggz kﬂpaﬂsﬂ,ﬂ_‘}& Pasir Mas - : 10-13 sz dagd WZ_L’.I".U
. Apabila paras zir di Kuzla Krai men- Kusial & Tanah =~ bacazn
ingkat ke 105 kaki tempat anda akan dipaiki - Merah : 4.+ 7 jamipsras air
air hingga keparas hitam, E Kuala, Krai & di Bualz Krai
Sila lihat contoh papin zmaran banjir. —Gur:'::.ﬂ 0 jam

67~
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KOTA BARU Mon: = The
recent. floods in Kelantan
caused some 527 million
mage (o roads, bridges
and waterworks.
« State Public Works De-
ent director Tan Yan
Fart said today that the
cost of repairing damaged
roads, side-tables and
bndges would come to
about $2 million.

T ZHe said damage to wa--
terworks, including pumps -

-and intake pipes at the ri-

- "These are only lhc ini-
tHal esumates and the PWD
district engineers have
been told to conduct dev
tailed - assescments of the
damage,” he added. "~ .
Mr Tan said the PWD
had started cartying out
repairs which would take
about a tnonth to complete.

The State Government,

bhe said, would bear the

— cost of repairing all State "

’ vernment

through
maintenance {upds. - . -
Mr Tan’ said certaia -ycar when the monsoon

strc_tches of the Kuala
Krai-Gua Musang highway

. were the worst affecied.

In anticipadon of a. sec-
ond round of floods later

_this month, he said, the

n.nl fouch-ups _early rext

-; seasonisover,” he adder..

PWD was presently ca.n'r- ;
v

" ing out repair works onls
at those spots which might

The State agrlculture

- ¥EeleMDary, and other go-

vernmen? : departm:ats
concerned have yet (o
complete their “agsess-
ments on the damag= o
crops and property and
loss of livestocks :
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