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" CHAPTER 1. GENEB'AL' :
1:1 "Natural Conditions

1-1- 1 Geographlcal and Topoglaphrcal Condntlons

The State of Kelantan is situated in‘the northeastern part of Penmsulm* '.aiaysm Its hmlts are’
lat. 4 32" N. to 6°15" N. and long. 101°20" E. to 102°40” E It '1d301ns Thaﬂdnd and the State
of Per’\k on ‘the west side, the state of Pahang on the south sule ‘and, the State of: Trenggann and
the South China Séa on' the €ast side. Fig, 1- 1 Shows the locatron of the State of Kelantan

' It has "the length- about 190 krn orthl to south and 130 km-. edst to’ west and its érea s
approxrmately 15,000 kin? ST S L I T Nt R
By dlstrlcts it has the

There 1s a -ange of hlgh mountams on ‘the southern border of the. state Mountams ot hlghei '

than 500 m run north to south ‘oft the

st.srde and mountams of about 1 000 m hlgh run north
to south on the east side.:On; the south de' lies the mountamous area.of Taman Negard " :

The State of*Kelantan has Sg Ke entan and- 1ts trlbutarles whose basm covers about: 85% of
the total area. of {he state, Sg Kemasm and- Sg Semerak in- the coastal: afea, and Sg. Golok which
forms the border with Thailand. Accordrng to Kelantan Rwer Basm Study, ‘the river: bottom'
gradlent 1s ‘only 0. 015% in the lowor part of. the river. This fact may be one of the causes of the
floods that brmg heavy dam’tge almost every year The estuaues of these rivers arc-all but’ blocked-
by drlft sand. " Co ' T ST

1- 1-2 Geologlcal Cond;tlons_; R G : i
The oldést tocks: 1n the State of KeIantan are 1the Mesozom shdle flnd lnnestone in the centraI :

dnd southern parts The Mesozonc ‘granite- mtrudes into these tocks 1o form mountdlns Scarcely
any ’I‘ert:ary rocks are found They are eroded by rivers and sedlmented in; the tower: reaches of
the rlvers as: alluvral formatlons The ground in® the coastal plam is composed of the ldyer of clay,

51lt sand and gravel brought by the Tivers. Tlus Iayer is thm in the mlend but thlck s 180 min .
thecoastalarea S o B L " . T f
South Kelantan which m'unly comprises torestland is covered wrth llthosoﬂs unsu1table for
agriculture “North” Kelantan is composcd of - scdentary soil - su:tab]e for rubber. and orI palm
cultwatron alluwal 5011 suitable forrice, fruit trees tobacco and' peanuts dnd ocedmc sed:ment‘lry '

soil: oniy Smtable for coconut cultwatlon

1-1- 3 Meteoro]ogrcal Condmons _ SIS o

" Meteorologyin- the State of Kelantdn is affected by the tropical climate; the oceanic chmate
by tl!e South China Sea and two’ monsoons namely, NF monsoon and SW monsoon. There afe
great’ meteorolog:cal diffeierices bctwcen the northern coastal phm and the southun h:ghlandf
area. ' R '
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Fig. 1-1. Location of The State of Kelantan
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in the northern coastal plain, the annual averagerainfal] is 3,000 mm and 50% of the total
occurs in’ the NE monsoon season-from: November to February.:In.1979; a daily. maximusi tain-
fall of more than 810 mm was recorded. NE or ENE winds of 7 ~-14 km/h blow during the NE
monsoon season.  Gales of a: maximum .wind velocity - 6f 35 kin/h- was recorc_te_d. The annual
average: temperature is 26. 7°C and. the maximum and the minimim are about:35°C and 20°C,
lespeciweiy The monthly aveldge temperature 1s 25 -~ 28 C and there IS no great dltference by
months, - T S ’ o o L

In the southern area thele is:no’ clefrr chstmctron between the wet and dry seasons. The skres

are usuaIIy cloudy in ‘the daytm 3 e often isa thunderstorm in thc dftomoon Rainfall is

great-in- April-- May and Oetober~ 'ber The annual average ramfall differs by areas, ranging
from 2;200:t0" 3;400 mm Wmds blow____ rmg the monsoon periods at a: velocrty 0f3 ~ 40 km/h
but: there are sometimes strong wmds of 20 km/ h:’ ' ' '

Fig..1-2 shows the annual aver'ige ramf'rll f01 Kelantan

114 Oceanographrcal- Condlttons T L S R S ‘
On and about the shores of the State of KeIantan waves are largcst in the NE monsoon
season as they are developed by th E wmds of the South Clnnd Se"1 In the SW monsoon
low: from thc iand srde . . IR
The sea current of the’ edst coast of Pemnsular Maiaysm flows in the SE drrection in winter
and ftows in the NW drrectron in summer It

season, the sea is very: calm as wmds

.1magmed th'it the (,OdSldl current along the shore
of the State of Kelantan ﬂows m the same dII‘ECtIOH wrth the sea cunent

There is active Sand duft on the sedshore due to the oceanographrcal condltlon and the earth
and sand brought by Sg Ketantan e L :

At present, the followmg changes are takmg place on, the shore (l) The sedrments of earth
and s‘ind on the \;hore south of_ Sg Semerak ‘are movmg over to the holtow shore ‘north of
Semerdk (2) Earth fmd s‘mcl south s

f _Sg Kemasm are movmg over fo the hollow shore i the
south of Kemasm area (3) rlhere 1<; no great chdnge m the shore between Sg. Kemasin 'md Sg.
Pengkalan Datu probably because it'is in 4 state of equihbuum (4) Vtolent erosion 1s in progress
at Sabqk 111(1 Pamar Chmtd Berahl northwest of Sg Pengkalan Datu (5) To the west of Kuala
Besar, a sand bar is deveIopmg m the east (hrection due lo the: edrth and sand drsch’rrged by Sg
Kelantan and the carth and sand brought by erosion, The shore of Getmg is srmllaily eroded dnd '
the edrth and sand from this erosion are bemg brought to the west srde of the estuary of Sg
Golok . S A

1-1-5 Hydrologlcal Conditions.
Sg. Kelantan has four tub erles Lebir, Galas Pergau and Nen;,gm Aceoulmg to Kelantan

River Basin Study, water flowmg from these tributaries averages al 590 m?/sec in volume at
Guillemard Bridge, and the maximum and the minimum are 21,000 m?®/sec and 100 m3/see
respectively. Water level of Sg. Kelantan rapldly rises in the case of continuous heavy rainfail. Sg.
Kema‘;m and Sg Semerak have smiall basins, and usually flow by the range of tide. These fwo
deep rivers raprdiy swell in time of heavy rainfall. '

In the State of Kelantan, the natural disaster is usua]fy caused by ttoods It suffers flood
damage almost every NE rnonsoon season as the result of local heavy rain in its plains or rainfall
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in the basins of its rivers.

It i réported that a coastal drea of ‘more than i SOOIkm was mundated more than 300 000' .
people sufferbd heavy ddmage and 55 were drowned by the flood of 1967.

Flg 14 3 shows the state of inundation i in the flood of 1967. _

In. the coastal area, there are several aquifers totalmg a depth of 180 m on the shores but
these aqulfers mostly disappear at the end of the plams Ground water from them is used to
supply Wdter for Koia Bharu and other cities,

s

“1-1- 6 Earthquakes 7 .

| Flg -4 shows, the IISGIS!TIIC intenmty d1str1but10n for Peninsular Malaysia. There is'no record of
carthquake in the State of Kelantan so it should not be taken mto account in desxgmng the p01t
facilities, etc. For references the desngn seismic coefficient of zero is used for the port structures
of the Port Kelang located on the west coast of Pemnsular Malaysia.




Fig. 1-3 Flooded Area by 1967 Flood (January)
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Fig. 1-4 Seismic Intensﬁ'y Distribution for Peninsular Malaysia
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1-2 Social and Economic Conditions

1-2-1 Popuhtlon
"lhe populatlon in the State “of Kelantan was 686 000 in 1970 and 844 000 in l978 the
ammal average mcrease r'iie was 2. 4%. The total popuhtron of Malaysia was 10 439 000 in 1970 °
and 13,294,600 in-1978; the annual average growth rate in the meantime was 2 6%, Therefore
the population increase. rate was slightly smaller ‘in the State of Kelantan than in the entue
Malaysra However, the rate of natural increase was larger in the Statc of Kelantan w1th 2.7% than
in the whole ‘Malaysia with 2. 6% This means that there is a large populanon efflux from this
state. In fact, about’ 56,000 people left Kelantan during l957 ~ 1970 for seeklng jobs to Kuala
Lumpul Trengganu, Smgapore etc ‘ : _
The ethnic c01np031t10n of the populatlon in the State of Kelantan as of 1970 was 92. 4% for;"?
Malays 5.7% for Chinese, 0.8% for Tndians and 1.1% for. others In Pcmnsular Malaysm it was
53. 1% for Malays, 35.5% for Chmese 10.6% for Inchans and 0.8%. f01 others Thus the
populanon of Kelantan is composed mostly of Maldys wh1eh grves a eharacteristlc of this state.
Fhe age comp051110n in 1970 was 44%. for less than 15 years 52% for 15 il 64 years and 49
for 65 years and over. - S ok : FERE
As for: the regl(’)nal d]strlbuhon of populatlon 80% of the people liv i
the northern plam representmg 16% of the entire aréa of the state;j_

in the s1x dlstrlcts of

'artleularly, the populatlon in
Kold Bharu Drstuct was 250 000 or 30% of the total populdtlon of the state iin 1977, the
populanon densrty bemn 610 per km

Froml_ 970 to ]975 there were populatmn mcreases in- the centres of the various drstrrcts
mcludmg ll 000 for KOt‘l Bharu In all 20 000 or 20% of the ulban populatlon increased,

Tables 1- 1 and 1-2 show the change of populatlon by (listncts and population in cities.

The worker populatlon ranging m age from IS to 64 was 357 OOO or'52% of the total
populatlon in ]970 and 258,000 of the worker populat:on were in actual employment The
number of people by types of work was lll 000 for rice culture 55 000 for rubber 20, OOO for
services and 18,,000 for o 'mmerc :

The_fact that: armers engagmg in unproductwe padi and rubbe1 cultwat;on represent 60% of E
the ent:re dctual workers

oses an employment p:oblem in the State of: Kelantan

The state is- d1wded 1nto nme ddmlmstratwe d1str1cts Gajahan) ‘Kota Bharu Tumpat Pas1r
Mas Machang, Pasu Puteh, Bachok Tanah Me1 ah, Kuala Krai an(l Ulu Kelantan, whlch m turn
are dmded into the smaller umts of daerah and’ muklm R

Fig. 1-5 shows the admmistratlve d:strlct and the locatlon of the dlstrlet offlce

i-2- 2 Economic Activities
(1) GDP ,

The State of Kelantan may be counted as. one of - the economlcally least’ developed stdtes in
Malaysn Its GDP of M3531 nnlllon in 1978 1s 2 4% of the national total and the lowest in the 13
st'ttes By mclustrlal divisions, agriculture, forestry, livestock industry and f1shery represent as
mueh as 38.9% of the entire GDP while manufaeturmg industries represent 7.9%, a small
proi)ortion compared with other states. In Malaysia as a whole, the former accounts for 25% and



. “Table 1-1 Populationy by District

Distict . . Ara(km®)T 4 1970 o | 1977

Kota Bharu g 090 207,837 249,490
Tumpat- | 73,050 B
Pasir Mds - 100,689
: Machang B : "51,636 .
PasicPuteh, . .~ | F. - 4336.... | 71,133
Bachok % 0 oe2ea7 o | T 62,182
TanahMeérah, | | 14874 e 57925
KllﬂlaKldl I 2,9381 R L 49313
Ulu Ke‘ a_n:_;]aih I B 8,1080 b 12,496

Totl -+ 7 7 149314 686266 | - 830,909

Source: Data Data Mengenai-Negeri Keléf’:tan 978

i Table 1-2 Urbaii Pbpulétion

Town ¢ | el 1977

KotaBharu /| .7 550113 66200
PasyMas 0 L. 11236 1 13400
© Tumipat - 7] 10,680 ' 11,900
Bachok ¢ 1396 T 1,500
' Mac"hang . b 4,193 e 5700
Pasir Puteh, 3003 3,690
< TanahMerah - : 7012 . 9,500
> Kuala Krai - T S 10,300

S

* Total U o e a22,190

:Souri:e: Dala bat%'hfiengeﬁéj -Negeri _Ke[a:itah 1978




Fig. 1-5 Districts and Places.of District-Head Quarters

TUMPAT S KOTA BHARU

Koh ‘Bharu
Sy N
,-»’ BACHOK

“ Bachok

H \.._a*"

7 .l;eg.snd

iniernatlonal Boundanes
State Boundanes
District- Béuniaries :
District: KOTA BHARU
District Head Quarter:
*Kota Bharu

Main Roads ' {Existing)

=== {Planned)
: PASIR PUTEH
N

_ Paslr Puteh ‘

Railway Line

" River .
7/

“ULU KELANTAN

o . PN
T /’ - j’ R [T j—
e, A
!Gua Mu:ang, N\ | . ; "\,
\ ) N
_ -~ j-\}
-.“/'-1. Cd
N = AL



the latler 20%, The per—cap:td GDP is the lowest 'lt 38% of the nattoual avemge Generaliy_
speakmg, the present economy of the State of Kelcmtan gtves an economtc mmge typlcal of a
developing country where agrleulture is center ed and mdustnall?atton is lagged

Table 1-3 shows the Maldystan GDP in 1978 by state and mdustry of ongm

(2) Agrtcultule . . : : :

In 197‘8 aguculture meludtng forestry dnd flshery in the Statc of Kel'mtan dmounted to
M$207 nullton or. 40% of the 'tl;—mdustty GDP of M‘BS?)I mdhon Smce thls sectton accounts for
25% of the.total GDP of. Malaysn the proportton of agrrcultute in thc State of Kelantan is
remarkably high. ' . . )

The. staple agricultural ptoducto in thts state are 1ubber rice, tobacco frurt peanuts
coconuts, vegetables, bananas, and oil palms _ S . :

Below is.the descrrptton of the present productton of rubber rice ‘md orl palm that may be
handled at the proposed new port in the fu [ure , : ‘ :

@ Rubber . _ R . _

.. Rubber may be constdcred to be the most nnportant agrtcultulal product of the St’tte of
Kelantan A 1ctrge number. of the smallholders and labourers engaged in 1ubber cultrvatron belong
to the poor class, as in the case of rice farmers [t is; therefore natura] that the 1ncrease of
productivity in rubber cultivation is included among the main targets of soc1o economrc
development. : ) . . . :

. In 1976, there were 68 estates cultrvatmg rubbei n the State of Kelantdn and of these 54 or
79% werc in the three southern d;strrcts The cultivated area was 1,174 km mcludmg 195 km?
estates representing only 17% of the totai The 1emammg 83% was owned by srmllholders

As for.production, estates and small holders account for 36% and 64% respectlvely The
production. has not changed much durmg the past several years.. Hereafter, it is expectéd to
increase gradually in the short term through the replacement with high-yield varretres and the
increase. of fertilization. In the long term the production will consrderably increase through the
accompl:shment of targets under the FELDA scheme.

. Most of the rubber now produced is exported ftom thc Port Klang
@ Rice - o . ; .

Rice is diso one of the most tmportant dguculturai products in the State ot KeIantan A total
of 111,000 farmers mostly Maiay peasants engage in rice culture and 80% of them own therr
cultivated lands of less. than 9 ,000 m2 The local rice produetton was steady '1t about 2(}0 ,000
tons durmg the past several years . S . S

There are wet pad1 dI‘ld dry pacdi,; but the former is. overwhclmmgly predommant at 99% in
output. ‘As for the cuttrvated ared, main-season padr accounts for 66,00 ha, off-season p"tdt
accounts for 23; 000 ha and dry padr accounts for only 3,000 ha. In.the future the rice
productron is expected 1o increase with the progress of flood control and nrlgatron plojects the
expansion of double cropping, increased fer t1112at1on -and the use of htgh—yteid rtce verret1es

About 25% of rice produced in thrs state is transported to the ‘States of Trengganu Pahang
and Johor.

@ Oil Paim : : v r ,
- Ol palm has not been cultrvated and produeed on a Iarge scaie tn the State of Kclantan not

S -
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only because the local geology is unsuitabie for oil palm but because oil palm.is unsuitable to
cultivate:on steep:sloped landsi i i oo oo T B T

- Adcording to: 1976 statistics; the State of Keldnhn has 12 oil palm estates and four mlils _

~Thearea under :oil: palm: cu]tlvatwn dn-1977 was 115 km?. including.estates ‘accou_r_ltmgffor_
about 50% and FELDA accounting for 40%. : N

“:The produotlon ‘of FFB (fresh:fruit bunches) in-1976 was 105,000 tons. In 1975 estates and
RISDA accounted for 86%1and. 14%, respectwely, of the: product10n AT B iting

~In:the future, the . production is-: expected to increase:in.:spite of some: advelse natural
conditions because palm -oil has .many._apphcatlons-and is-a highly.profitable agricultural product:
and because oil palms cultivated under: the FELDA Plan _.will spcon be ripening,

Crudefpalm oil is'how. exported after refined as mills near the Port Kelang. ..

(3)1'0restry e e . P T e

- The ‘State -of. Keiantan abounds in forest TESOUrces as. 11 200 km or 75% of the total area of
the state are forests. Especially, the Southern Kelantan is mostly mountainous and covered with
forests, : . e e s

In 1970; 1; ;600 people were- engagod in f01e~;t1y work mcludmg sawmdi work - T

The production of logs was 390,000 tons in 1976 and 450,000 tons in 1977. Slxty percent of
the.produced-logs-were transshipped into other states to be processed-at sawmills, etc. -

Industries based: on forestry will play.a key function to the future economic deyelopmenfof
the:State -of- K'ela'n.t_an,; and. forestry will .‘bcco_me' more important thah ever.: Forest roads have
been-improved, and other measures to cope with the increased timber production are-{o be taken.
Howéver, since, forests-are being managed 5o as’ to. restrict cutling as-a.matter of policy. with.a
view to the protection of forest resoufces and flood control for Sg. Kelantan;: there will be-a
certain limit to timber production in the future. '

(4) Fishery-: ; i T o R )

“iiFishery in the- State-of Kelantan dike agncultuie in-this state, is con31derably less ploductlve
than in other states because of the delay in introducing modem_ techniques. The state government
makes:a: point of eliminating poverty for fishernien in-view ofitheir low:income level;: :

In 1978, there were 6,475 fishermen inil3 flshmg vlllages located. in: the four dlstncls of Kota
Bharu; Tumpat, Bachok and Pasir Puteh. . Co SRPRCRIRIE S PR R -

vIn: 1978 there swere-1:558 reg:stered flshmg boats 1,048 ;b'_oats: ,w_ithj _._inboard_ eng_ine-,;.-228
boats with outboard engine, and 282 nonpowered-boats., They'were distributed as:follows: 376 at
Kota 'Bham 671 :at-Tumpat,:: 434 at  Bachok ;and. 77 .at Pamr Puteh: Seventy percent..of .all
powered boats were small vessels of léss than 10 G:R.T.. _ 1 LU IPROI

The principal types of fishing methods used are: seme—net fishing, drlft/glll—net flshmg, hft—net
fishing, line fishing and trawling. Seiné nets and lift nets are used for horse mackerel and -
mackerel, drift/gill nets aré,used for Spanishmack_ere_l,';l,ines"mie-used for-bonitoes and. trawling is
used for bream; shrimps and flatfish. Fishing activities peak in. August to October and:fish, catches
are small in. the: NE:monsoon . period-from: November to March. In recent years,. catcheé have
gradually increased- with the:exception of 1977 with 6,500 tons and amounted. to 14 519 tons in
1978, oy '

— 13__



(5) Manufdetuz‘mg Indmhy : . ; . . _ ::
- Manutacturing mdustlv in the State of Kelantan in 1978 amounted to-M34 1.9 millioniin.
terms-of-(‘DP~01 8% of the-M$531 ‘mitlion GDP of all industries: In- the entire Maldysia;+the share
of manufacturmg 1ndust1y is- 19% The dweiopment of manufacturing mdustry is: clearly delayed
mtlusstate ' T v G L0 D e
tFrom: 'the 1973 census bn manufacturing: industry; the typé and the scale of mahufactu‘ring
: _mdustry, and the characteristic-of thé form: of ownership in Kelantan are as follows:: .. .15
There were 424 manufactorles in: this state and, of’ Wthh V7% produced foodstuffs; tobacco
furniture;: lumber, woaden: products and: textiles.:As for value added; lumber, wooden prodiicts, -
“products related to p'e'trol'e’u‘rh and-coal,. foodstuffs and tobacco:accounted for 80% of the M$28-
miltion value added f(_)"r“zill-iina'niffadtories; Further, these items representede-?% of all sales:~ >
Regardit]g the scale of enterprises, 255 manufactmies.'or 60% of all, sold more than M$SO
million a year. Manufactories employmg fewer than 10 workers numbered 273 or 64%.
Mdlays (jwned 417 manufactoucs or-97%" of all, and’ these manufactories aécounted for 82%
ofall sales: SN ey i c et e e e e e
391 manuf‘tctorles were dlstnbuted in the six districts of the northern plain including Kota:
Bharu. They" represented 92% of all manufactories in-the’ state and: sold M$87 million warth or
SO%ofallsales : EEEERE S IR : o SRR L i
On the whole ‘manufactiuring mdustry in the State of Kelantan s run by small:manufactories
owned-by Malays_, and: producing prlmdry-mdustry products with low value-added. -
1+ To; raise: the' économic level. of this state. in‘ the fl.tt'ure,‘ it ‘is necessary. ppsitively :to develop.
nEW'. indflstfies"while'exp‘indiﬁg'ekisting manufa"ctories at-the same:time: Fig: 1-6-shows: the:
mdustual estates that are. gomg to be developed in . the State of Kelantan in accoxdance with-the
I‘ hird: Malay31a Plan; v :

(6) Conslructlon [nc[ustry
' Constructlon industry in the State of Kelantan in 1978 amounted to M$9.5 million in terms
of :GDP, ‘or only:1.8%" of the total GDP. Its:share in the ' construdtion m(lustry of the entire
Malaysla was 1%-the lowest share’ among the 13 states ; o R
According 'to-1974 ‘SthIStICS ‘the: number: of: construct:on compame‘; was: 28 including i
compames of housmg and they’ were all smail companies. - i o
Since the Third Malaysia Plan and subsequent development projects stress the uuprovement
of mfr'istructures and other works closely related to-construction industry; this sector is'expetted
to deve}op incthe futuré.: Thls ‘means-that. the consumptlon of stecl, cement; concrete products;
liimber;sandand hmestone will: itlcrease; and ports and other 1nfrastructures suitable for miass
'transportatlon will bccome more necessary than ever. @~ e B e

GDP int mmmg seéctor m 1978 isM$1:6 miillion; only 0, 3% of all: mdustrnes .
“Iron- ore was* once exported from Tumpat Port:ito Jdpan but: it was - dlscontmued due to
exhaustion. of : resomces -Sand,’ gravel (as Toad Constructlon mateuals), barite;’ and: limestone are
produced: buit! their quantlties are small; Liméstone in the mountam ared is‘expected to belused-as
raw materials for cement production in the future. In accordance with the Third Malaysia Plan;

— 14._



the Central Belt Project is presently being carried out to survey mincral'resources_, and there will
be a possibility of mining of manganese; goid “arid lead “for which their presence were already
coinfirnied. In addition, possibility of development of off-shore natural gas in the South China
Sea is also being examined. i o ' : :

j— 15#.
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- Fig. 1:6 New Industrial Estates in Kelantan .
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1-3 Present Conditions of Infrastructures
(1) Port

In the State of Kelantan, there is Tumpat Port at the estuary. of Sg. Ke!antan Thts port
formerly functioned in the export of iron ores to Japan but can no longer be used because sand
and soil from Sg. Kelantan accumulzited to make the anchorage shallow dlift sand made the
estuary of the river shallow and sand bars rapidly developed westernly m reoent years. Without _
immense dredgmg, the port would be inaccessible to coastal and occan-gomg ships in the future
as at present. Theréfore it would be economically lmposslble to keep Tumpat P01t available for
use by large ships. _ : T

Though the State of Kelantdn has a coasthne of about 80. km at plesent thele are no port
that can replace Tumpat Port, Hence the (levelopment of a new port as an infrastructure is
essential to the economic (levelopment of the State. 7

Fig: 1-7 shows the location of ports of Penmsular Ma['lysn

(2) Roads - : R
The road network in the State of Kelantan is composed of the followmg main roads:

@ Asian nghway No. 18 namely, Route 111 Wthh running through Kota Bharu hnks Thailand

to the north w;th Trengganu 10 the south and Johor Bharu 1oeated fu1ther south,

Federal highway: runumg north to south between Kota Bharu and Kuala Krai.

Federal highway! linking Jeli, Tanah Merah, Machang and Pasir Puteh and joining Route I]I.

Federal hlghway hnkmg Kota Bharu and Pcngkalan Chepa '

Federal highway hnkmg Feli and Dabong

@@@@

This road network 1sjomcd by statc roads R

There are the East West nghway and the Kuala Kra1 Gua Musmg—KuaIa L1pls nghway as
federal lughways exther under constmctlon or already pldnne(l to be constructed. The completion
of these specdways will greatly morease the pOSSlbl]lty of economlo development in'the State of
Kelantan, R R '

F urther a pldﬂ of a road crossmg South Kelantdn is'now examined,

Fig. 1-8 and- 1 9 show the 1oad and rallway networks in Pcnmsulal Malays1a and the State of
Kelantan, - '

(3) Rallways _ B o -
The- Ma]ayan Raltww crosses the State of Kelantan app10x1matety north to south Imkmg
Tumpat in the north P'mr Mas Tanah Merah, Kuala Krai and Gua Musang in the south “The -

rallway branehe= north from Pasir Mas leadmg mto Thalhnd Further, it hnks ‘this state with -
Johor Bahru and Slngapore aﬂer passmg through the southern State of Pahang, and w:th Kuala
Lumpur and other main cities on the west ‘coast, .

As for freight tlanbporlatlon the rallway was formerly used to transpo:t iron ores to be
exported to Japan but, by now, iron ores have been exhausted, and are no longer on the list of
railway cargoes. “The" railway now fransport cement, lumber, rice, palm oil and petro]enm
products, etc. . .

Railway transportation is losing to motor transportation as the result of the improvement of

N ¥ .
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Fig. 1-7 Ports of Peninsular Malaysia
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Fig. 1-9 Road and Railway Network in Kelantan'® -
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roads and the increase of automobilds, .'ludging from the fact-that the governmentl siresses roads
in the improvement of infrastructures, the present decline of railway transportation will continue
unless there are’iass freights in which railway transportation has the advantage over motor
transportation. ' Lo

(4) Anports _ R I eY v s . B

ne the Stato ‘of Kelantan there i Kota Bharu Alrport (Pengkalan Chepa Arrport) 15 5 km
cast- nmtheast of Kota Bharu. - ' T P SERURTIERE i

At plesent airline services connecting Kota Bhalu with Kudla Lumpur Penang, Alor Star and
Ipoll are available. Air passengers are 1ncreas1ng because of the time taken to move fo cities on
the west coast by road or ra1lw1y The exrstmg runway can be used by aircraft of the B727-class
but- the government is studymg ‘to expand i under the Thrid: Mal'lysra Plan 50 8s to use for the
8747 class arrcraft ' : : : ' :

(S) Eleetrrcrty : : SN
E]ectrrcrty in the- plam in the State of Kelantan'is siipplied fiot only from the Lundang, ‘and
Lemal Thermal Powerplants bnt from 16 smaller powerplants which supply the rural areas. The
power gener ating capac;tles of the Lungdang and Lemal Thermal Powerplants ‘are’ 24MW and 5
MW respectwely ; P St e . S . i '
“The power supply network is divided into several areas. The main tmnk network isof: 33 KV;
and secondary trank network of 11 XV branch from it. ' ' ‘ :
The state, as a whole is not yet adequately electrmed ‘and ‘the eleetrlfrcatlon of rural vr]lages
is bemg actively propelled under ‘the Thrrd Malaysia Plan P S
: Flom l982 electrlerty will'be supplred by the natronal grid from' the hydrauhc powerplant at
Ternmengor in the State of Perak Thus the power situation in the State of Keélantan will
drastlealiy rmpr()ve, dependmg on the: nnprovement ofi the local ‘power supply network::
In the State of Kélantan ‘itself, surveys ‘are ‘being “tonducted: with a: pla'n to" éonstruet-
multipurpose dan’ls involving hydranlié power genieration: by Sg. Kelantan andits tributariés. If -
thrs plan is'realized, it willibe” easy to develop btg scale’ mdustrral complexes consummg large
' ‘lmOUHtS of" povver in' this state. ' ' ' ‘

(6) Waterworks

COThé: present: waterworks in the State of Kel'mtan are inadequate. But the local waterworks
have been nnproved uridér the Thrid Malaysia Plan. Tlie’ water resourees consist of. ground water
and: the present ‘deiriand can be'suf frclently ‘met by’ drlllmg wells ' R

“In"the'” future; large quantlty of industrial water will’ become necessary as the result of
itidustrial development to be vigorously carfied out'in dlfferent parts of thé: State ‘In such case,
not only the surface water of Sg. Kelantan but’ also its undérfllow may well be used. Besldes 1f
multipurpOSe dams ‘afé ‘construéted on the tributaries of this- tiver, conmderable wqter wrll
become avarlable ‘ ' B IR



1-4- Development: Policies and Plans:

1-4-1: Qutline ‘of Malaysiait Development- Plans and Present Development Situation
(1) New Economic Policy ' PRSI
-The New Econom:c Policy is a basic policy of the Third Malaysn Plan for the somo-eeonomlc
development of Mfthysm. This New Economic Policy was propounded as policy targets when the,
“Sécond =Méiziy3't'ah Plan ‘wad :established :in " 1970 With: the “Eradication. of Poverty” ,and:the
“Restruction of Society” as its two major objectives, the policy is ultimately aimed- to unite the
nation:: f7 ; : ‘ L

(2) Ovem]l PelspectlvePlan T VT S R E RPN R o

" The Overall Perspective: Plan was estabhshed at the M1d~Te1 m Revnew of the Second Malaysm
Plan and envisages fhe socio-economic frame for 1990. as the guideling for five-year
socio-economic development plans — Malaysia Pldas — and w1th the object of accomphshmg the
two major targets of the New Economic Policy.

.. Table 1-4 and Table 1-5 show GDP by sector of origin and state in 1970 and 1990

(3) Outhne of The Thlrd Ma}aysm Plan and Major Progeets e e i
The Third Malaysm Plan was established in 1975 as phase two of the development aet1v1t1es
desighed to realize the New. Economic. Pohoy Ttisa five-year plan wzth 1980 as the, target year
and its costs totaled M$18,550 million. : TR o s
«This plan was reviewed in.1979.and,; it was modlﬂed s follows ; o e
@ The total costs were increased to M$32,076 mdhon by mcredsmg development expenses 73 Yo,
®~ The:annual . average gr_owt}_li_ra_te_z of. . the’ _:eal GDP. was cut t0:8.3%. from. _8.,5?/9,_,;15 ngmally
planned : R SR RS ST B TS
O The annual average growth 1ate oi expmts Was mcreased from 13 6% to 17 3%
@), The i mcrease rate of. consumer pnces was raised from-S 0% a year—fo 5.2%...
‘@ The.in¢rease rate of pr 1vate inyvestments-was cut from 9.9%. fo 8. 5% ‘ G eah e
:: Table - 1-6-~shows:the mod:ﬁed expenditure ;of  public development for ttanspmtatmn and
communications mcludmg ports, Table 1-7 shows expenditures related to _t_r_ansp_ort_apo_p ;n states

where major Malaysian ports are located.

1:4-2- Outline of Development Plans' of .the. State 'o'f Kelantan and Present. DévelopmentSituqtion
1) Purpose of Development in the State of Kelantan. and Initiatives of, DeveIOpment :

The purpose of development in, the: State -of, Kelantan is. to reahze the ndtlonal targets
'“Ll’ddlCd[lOn ‘of Poverty and: “Restmctmn of Socnety  The. State . (Jovernment ‘of Kelantan_
mentloned  the, - followmg development tdrgets in f‘_K:e,lg_ntgn.. _An.,,E_eon:om_ge Sowey_;and
‘Implemenldtion Programme announced m ]979 P . o o

people 'md poor peop]e hvmg in eltnes and v1llages

@ 7To promote development of cert'nn areas as centers of rapid economic growth .
@ To create highly produetwejobs that Wlﬂ_bllllg incomes of, at least, the level of incomes used-
as a target under the Third'Mala_ysia Plan and, at the same time, increase the productivity of
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. Table 1-6 Malaysm Puhllc Deveiopment Expendltute for Txanspmt and

Commumcatlom 1976 80

1 - (M$ mllhon)
' 0'?%1};3] : ".E?'ti-tm.'ted '.AcHié.'\ie'mcnt ' "R';"l’jlslfd: Balance to;
allocation, | Xpgnditure "0 T 1 ditgcation; - ‘i‘g;‘g‘eg% ;
1976-80 e O 1976-80 e
Roads . 1,532:34 11,4297 933 3,089.74 -1'659 97;{
Penmsuldr Malaysia 1,172.34 1,039.65 887 234436 7| 11,3047
© Sabah 180.00 | 25682 142.7 45601, |- 19919
Sarawak . 180.00° 133.30 741 .- 289.37. 156.07
Railways? 200.00 101.09 50.5° |- 350,00 - 24891
Ports and Marifie 630.31 412,63 65.5 98226 | 569.63
Peninsular Malaysia - 47525 364.55 767 U 6is8e | 2s4dr
sa_b_ah_, 55.05 2900, |0 529 . 8658, | 5748
. Sarawak, ;o 10001 .. 1898 . 190 | 27682 | ﬁ257 84
Civil Aviation 211.00 129.07 612 44660 | 31762
’ Penmsular Malaysm 118 40 78.40 66.2 264, 93 F 186,53
CSabah 4670 2716 BT % SR ST % " S R X b
" Sarawak 4590 351 | sra TI48 L 48T
Telecommunications 1,080.00 |+ - 86500 S8l 7 02,000.00 1,135.00
" Peiinistilar Malaysia 96063 | 75810 78.9 T1773.60 f -1,015.50
Sabah - 6164 | 4750 . 77d 101,08, | - -5358
- Sarawake o . 5173 5940 | 1029 12532 | . 6592 .
Postal Services . . 36.00 - 4305 | 363 4135 | _,'28'3"0'_
Peninsular Malaysia 3079 | 968, | 314 3500 | L 2541
Sabah 092 | 036 39.1° 7l Al
Sarawak C420 | 301 702 449 " F o148
Meteorological Services 853 | 4.34 - 509 1042 ¢ 6085
“Péninsulat Malaysia ~ g ) “3.767 564 A7 1371
~ Sabah - 0.80 044 55.5 - 2.01 157
i Sarawak ;¢ Sha07 0] 014 - 13,1 094 0.80
-Broadeasting ... - ..o . 6750.. .. 3282 | = 486 86,50, 53 68
’10tal "3,765.68 ¢ 2,987.77 79.3 7,006.96 1. 4,019.19

1 Federal roads mcludmg PWD plant and eqmpmenl

2 Malayan Railway

Source::Mid- Term Review of the Thlrd Malaysm Plan.




.Tnble 1-7 Trauspmt’atlon Investment (1976 80)

it PRSI R
i R T

P Penang g - Sela‘ngor-::a- -:=..Maizrc6ai Jo_h'or. : Pahing

| Roads and Bridges. 91.12 180.31 25.93 264,57 357.76
Plant and Equipment 228 |- 783 | 170 .| . 748 |. 1970
CRaitways © .0 | . 085 .| 08s:| LTl 3000 1600
| - Pos aid Marine -+ 14928 | 16446 | 800 ‘| 4160 20534
| CivilAviation " ] 6564 8321 | 122 | onse | 310

< Total 309.17 |- 436.66 . 3685 | 35496 | 60190 |

' Sourcc lbld

B P, Penang Penang Port
Selangor = Port Klang
Malacca < Malacca Port
Johor — Johore Port
Pahang = Kmntan Port

_ exlstmg jObS so as to enable them to brmg niofe incomies. :
@ To genemlly asmgn Kota. Bhdru as the site of export orlented 1ndustrres not usmg locai
: materrals and I‘dW maternls ' :
& To assrgn arefrs drstant from crtres as srtes of 1ndustues servmg the mterests of the state and .
othe1 local mterests if ‘L‘hl‘; is econonueally and technrcaliy possrble However these 111dust11es
should be located in settlements where labor is reaclliy dvaalable i
@ In the southeln pait:of -the State of Kelantan,’ stress wrll be lald on the nnpr()vement ot
: mfrastructures 1equlred by primadry and secondary mduslues ‘
%) In the. coastal’ plam stress will be laid” on - water management demarcation and- the
: rdt]onallzatlon ot rural population and mdustrres based on agueulture R
. In educat;on stress will be piaced on voeatronal training.

_ To aceomplish these targets . of development following nntlatives are being taken about '

mdustrres local development and 1nfrastrmtures ) :

@ To increasc the: ploduetlvrty of agueulture through the satlsfdc,tory management and suppl

- of water, ; o _ : : d

@ To construct ]arge flshmg boats for the purpose of oxplortmg abundant pelagic- f1shery_ '

: resources lmp1 ove ]rttoral and’ pelagre ﬁshmg teehnlques dnd cause inland-water f!Shel nen to
:sw1th to other JObS because inland Wfrter flshcry resources are bemg exhdusted ‘

@ -To suppress population 1ncrease to” prevent them from roducrng per—caplta productlon
‘incomes flom agrlculture and manufacturmg mdustry ‘ A

@ In southern Kelantan where rubber, oil palms and forestry are-basic to economy, eeoiogrcﬁl
and evrrronmentai destruction must be avoided in settling and deve!opmg estates. The target'
populatron in_southern Kelanl"m is 200,000,

@ Large, labor—mtens;ve rndustl ies must be rapidly ‘developed by 1n(luc1ng forergn caprtdl'
Products flom manufacturing rndustrres based on aguculture ftnd toreslry will’ be sold to the’

' _ ASEAN countriés.. ' ' S .

® Tourrsm will be developed taking ddvantage of Seashores Jungles and han(lrcraft products :

@ M'nmf'returmg mdustr ies must be actively developed at Kot'r Bhalu (Pengkalan Chepa). Also '
_mdustry -oriented medium- SL’l]e settiements (Mach’mg, Tandh Merdh Gua Musang and Jeh)
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and service-oriented medium-scale scttlcments {Eastern Ulu Ke!antan Pagir Putch, Kuala Krai
and Jeli) must.be developed ' _
To improve epidemics’ prevention, medical care, vocational training and techhical educahon

@@

To improve and ‘expand infrastructures. . .

o - In improving infrastructures, stress must be laid on the construction, lmprovement and
maintenance of blam,h roads prowdmg access to highly productlve agricultural areas.
Completely equip all dwelling arcas with waterworks by 1990.

Proceed with the electrification of rural villages.

Cause the east-coast railway to coniinue in operation.

o o 0 O

Step-up overall development of the state of Kelantan by constructing the East-West
Highway and the Kuala Krai-Kuala Lips Highway.,

(2) Main Projects Ui_ider the Third Malaysia Plan _
It was first exbected '_that M$l,020 ax;illidn would be invested in the development of the state .
of Kelantan under the Third Malaysia Plan but the amount was later increased to M$1,740
million when the Plan was reviewed in 1979. This increase rate of 72% was higher than in any
other state of the country.
Table 1-8 shows fhe projects in Kelantan under the Third Malaysia Plan.

Table 1-8 Projects in Kelantan under The Third Malaysm Plan
(1976 ~ 1980)

Allocation (M$ Million)
No. |- ~ ltem _ Kelantan T ‘Maia'ysia_
1| Economzc Scctol o S N 131683 . 21,501.37
A Agricultural and Rural Development 7 550.88 . 1,585.23
B Mineral Resources Development - 480 .- 2000
C Commerce and Industry 21828 _ 3,205.48
D Feasibility Study : Lt 1514 . 9158
E’ ) Transportat1on i 358.00 5017.30
F Communications - 4463 2,138.27
G Utilities 125.10 3,443.50
I | . Social Sector 219.53 5.561.00
A Education and ’fl'aining 8593 2,1 16_.23_
B - "Health and Populzition Health _ 57.43 C529.72
C Soc1al and Commumty Scrvncc 76.17 291515
I | General Administration 84.69 1,229.32-
IV | Security - | Cooa02 |- 378400
Total _ o _ 1,744.07 32,075.68

Source: Mid Term Review of the Third Mélaysia. Plan
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CHAPTER 2 NATURAL CONDITIONS OF THE PROPOSED
PORT DEVELOPMENT SITES

21 :Gen_eral- -

The prelummry study team headed- by Mri: Akio Ogo it 1979 May, surveyed the coast of
‘ Kelantan and gtasped the natuml “economic . and transport condmons As-: the . result
Sabak Kemasin'-area and Semerak area: were selected for the diternatwe 51tes of the p01t
development as deseubed m the Scope of Work, ‘ , B TR L T S

“These- areas are represented by tropu,al climate’ w;th hlgh tempelatule and- h1gh hunuchty The
ehmate is greatly. affected by northeast monsoon and the rainy season. permsts"from November to
'Malch evely year, : ‘

I The coastling of Kelantan State hasa pomt of ‘convex at the mouth of Sg Peng Datu whlch _
is the river bed of former Sg Kelantan In the west side of; th1s pomt a shorehne miis’ in: “the
dlrectlon of west-northwest and in the south side of tlns pomt shorehne funs south southeast At
the west side of Sg: Peng.’ Datu the tiver mouth of Sg Kelantdn is: located the rlver basm of
winch covers most area of the Kelantan State. A delta is presently being formed at the mouth of
Sg Kelantan by the great-amount of flowed down sedlment At the south side of Sg. Peng Datu
uch sand- beach -continues with a simple coast havmg no c’tpe mnor shore reef Since the bouth
: Chma Seais very shallow; this coastal area has extremely gentle- slope of sea bottom Iess than

1/500 and hasa shoaling beach: Thesé chaiaeteustles together w1th the ocedn waves tlansmltted
from the ‘South China Sea dulmg northeast monsoon season are consldered to be same’ anngsnde
the east coast ot" Peninsular Malaysia. The marine” condltlon for port constructxon seems to be
-severe’ in-view of littoral dnft shallow water depth dnd ocean waves Land area is fiat dnd
swampy S L ST '
. Fig 2 1 shows the locatlon map of the sites (Sabak-Kemasin area: and Semerak '1rea)

oyl
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2-2 Meteorological Conditibns_
j .

2-2-1 Temperature "md Humldlty L SRR

In Sabak- Kemasm area and. Semer‘ik area meteorologlcal observatlon date have not been
collected. Theref: 01e the meteorologrcal condmon in these arcas can be complehcnded from the
observatron data obtamed at Kotd Bhatu' Aerodrome Tt is located 'rbout 6 k- away. from the
center of Kota Bh'tru to the dnectron of nor thedst about 10 km: -away. from the river mouth of
Sg. Kemasin to west-northwest 'md also about 3 km away tlom coastlme toward land.
~ The annual mean temperature s . 26.7° C‘ and almost unlform temperatme contmues
throughout the yedr The annual mean humrdlty is 81.3%. -

2-2-2 Ramfall : C . o -

"Ihe records of ramfall and 1a1ny days are shown in Table 2- 1 The annual mean ramfall for 27
years (1951 ~ 1977) is 2 760 mm. The ramfa]l exceeds 300 min’ per. 'month in October
November and December and partrcularly in November and December a monthly mean ramf‘rll
of about 600 mm was sometlmes recorded More than 20 ramy days per month are recorded in
NE monsoon season , ' ) : T

From May to September in" SW monsoon season lhe monthly mean 1amfall is: w1thm the
range between 100 mn and 200 mm The ‘minimum rainfall and the smallest number of” rdmy
days per month occur in; February or March : o : . :

The maxrmum ramfali per hour is 111 8 mm and the maxrmum ramfall pe1 day is 467 9 mm
both of which were recorded on Novcmber 30 1969

2-2-3 Wind.. _ : .

.'The mean wrnd vclocrty pet hour taken 24 tlmes per: day tln oughout the ‘year is shown m Flg
2-2. The wind. directlon befween east and northeast due'to NE monsoon is the most prevalhng
(about one-third of alt frequency dlstubution), followed by the’ wind| d1rectlon between south
and southwest (about one- -fifth of all ﬁequency drstubutron) The percentage of appeardnce of
calmness is 30.4%. L . o S o

The frequency bistribution of stro'ng wirrd indicates that wind clirectibn between'east'and
northeast due to NE monsoon 1s ‘the most preva:lmg, and the strong wmd is not appearmg durmg
SW monsoon. ; : e : : . ;

The characterrstlcs of the wmd based upon other statistic data are as, follows _
(1) 1t 1s calm durmg the nrght throughout the ye’rr especrally in the SW monsoorr season
(2) The wind dlrectlon in the mommg is different from’ that in the afternoon L o
{3) Particularly . in the afternoon, -the wmd ‘plowing from the drrectron between east> and
northeast becomes prevarlmg and the wind velocrty increases.’ ; i - _
{4) Because Kota Bharu faees to the South Chma Sea, the mfluence of NE monsoon is much '
greater than that of SW monsoon, : ; :
(5) From November to March as the mﬂuence of NE monsoon dommates the chmate the wind
mainly from E drrectlon is prevarlmg throughout the day. : , é
(6) During SW monsoon ‘season, the wind blowmg from the drrectron between south .and
'southwest is prevazlm;, from mldmght (0" mornmg And this drrectlon is’ rcverscd in the
afternoon. ' ' ‘
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The record of strong ivind;é are shown in Table 2-2. The observation period is 26 years (1939
to 1941, and 1956 to 1978), In fh_is'table;ith_e"%w'ind tlirbctio'n-ris shown in degrees measured
clockwise from 0° at "t'l'ié“d'iiév north, and the wind yelocity shown.in the table (the nieah value of
2 seconds) is-about 2 to 2.5 tlmes lalger than the mean, wmd velomty per hour shown in Flg 22,

Typhoons do not cause any dlrect chmage to Pemnsular Malaysna ‘ ‘

23 Mai-;ne coﬁdit_riqn's'

The natural condition survey team conducted an mveshgatmn for marme condmons at the
locatlon shown in Fig. 2-3. The items and penods of investigation are as fol]ows

O Wave observation: Dec,, 1979 Feb., 1980

& Tldal observatlon ) Jun 1980 ~ Jul 1980

& Tldal current. observatmn Oct 1979' _;Nov 1979 ;

o S_ouncl_mg Survey:. . Oct 0 1979~ N_oy 1979 Jun 1980 Aug 1980

" Fig. 2-3 Qbse;‘vation Point "qf-W;'we,Tidal Cmifenp _z_mdfTidaI Level

5y

Obsarvad Paint’’
"ot Currentmeter
of Luresime™t

/.

" Observed Paint of
Wave Recorder

Observed Foint of
Tidal Level
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2-3-1 Waves

The ocean w*wes were observed by using the pressure type wave 1ecorder at the poini where

water depth is about - 6 m otfshme of T‘lwang The wave observatlon penod we1e as follows;

~ Dec. 10; 1979 - Dec. 18, 1979 - Dec. 25, l979~hn 2 1980
_ Jan 18, 1980 - Beb: 2, 1980 S . Feb: 24,1980 ~ Feb 29, 1980
~ ‘The wave he:ght l‘requency dlStl‘lbllthll by perlod 1s shown m Table 2- 3 The percentage of

3 _appe'uance f01 the peuod of 8" sec is the highest and most waves have pertods betwecn 7.1 sec
and 9.0 sec (percentage of appe'nance is about 70%).- v '

* The maxmmm wave he:ght (Hmax) clurmg the: observatlon perlod was 2 84 m.observed at’

: 18 .00 on December 13 and the maxnnum s1g111ftcant wave height (H1 /3) was 1. 61 m observed at
:20:00 on December 13. Accmdmg to: the ‘visual observatlon waves it the dlrectlon betwcen
: northeast: and east northeast were prevallmg durmg the perlod '

For estunatmg the deSJgn wave height. by using all data recorded in the obsewatlon period,

the values of maxxmum waves; are abstracted from a: series of mgmﬁcant waves of 20 minutes as

showanable24 T i i Lol

Calculatmns for the probable wave hclght shall be pelformed by the Petruaskas Aagaard’s:
method The subject: perlod of calculatlons i$ assumed to be” K- mofiths and Nnumbers of :
maximum. waves larger than a certam fimit va]ue whlch were generated du11ng thIS sub]ect perlod
Then after sortmg these. wave helghts the order m’ shall be gwen from ‘the largest wave he1ght
Basmg upon these data the probab111ty of nonexceedence shali be calculated from the followmg

formula:
L mesw ' ' SRR
PH§X Fl— e (D)
( ‘““) N+ﬁ S T
where Xm n 1s m- th maxnnum wave helght (m— I 2 3 N) of N- numbers of maxnnum wave:

heights, and thie: values of o and ,6’ shown it Table 2 5 should be determmed by the assumed'-i—'

- distribution function.

- For the selectmn of the d1str1but10n funcnom the double exponentml dlstributlon (Gumbcl

_dlStI’lbuthIl) and seven kmds of exponents ranging from 0 75 to 2.00 of Welbull dlstl’lbutIOH shall

;be apphed,-and the optunum value shall ‘be selected after rev1ew1ng appropnatencss “The

3 dlstrlbutlon functlon is glven by the followmg f01mu:a

_ Double exponential dlstubutmn

pagn=eloa (CZHET )
Weibull dlstributlon s

XoB . o re bl
RS PR R (3)

A
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For applymg thc dlstrlblltlon functron P (H < X) is convelted to var 1able 'yv (X B)/A by

using the | lel!owmg equatrons 'md the relatlon between X and Yy 8 hall be changed lmearly as
hown below to estnnate ceeffnments A and B

H

X:h'yV+B+e | | s | . (4)
where mérk e means that the value is an assumed value Also, “e” mdrcates the portlon that is
unable to explam by usmg A'}'v+ B 'md tlns Is called error term. Both X and e are probab1hty
vanables (j-'{f R ‘ - ' P .

The return penod R of max1mum wave! herght shall be caleulated by usmg probablhty of
nonexceedence P (H < X) in the followmg formula

Rp=l<—l—% : : o ; Gy
ENl;—P(HéX) : Pl : _ . ;

: Drstribuhon ' par ameters (oe B) for drstnbutron type is shown in: Table 2 S Welbull‘
drstrrbutlon type (K =2 00) wlnch glves the helghest correlatron coefficient of 0.98266 between
measured value and assumed value was adopted Aand the ‘probability of nonexceedence and ‘the
refurn: perrod for the measured values were calculated as indicated in Table 2+6. .

The values of probable -‘wave helghts for the 1equ1red return period should be derwed by the
: followlng procedure N o Eo
@ Probablhty of nonexceedencc P (H é X) for 1equ1red return perrod R should be calculated
by usmg Eq (5) ' . . S .
@) The conversnon probabihty % should be calculated by using the followrng formula
Weibull’s d1str1but1on o o

| 7= ”": 1_,-1{1 —P(ng)}‘]”’f B D | o (6)5

€] Yy calculated in step ® should be subst1tuted in Eq (4) to cstlmate X, then X shall become
plobable wave height correspondmg o R e . o e

ThlS probable wave helght for each 1cturn penod was calculated and the 1esu1ts are shown in
Tab]e27‘:"" S : : : P

f he sea’ has rclatwc hlgh waves only 1n thc NE monsoon season ‘of 5 months from Novembet
to March
waves is consndered {o-be equrvalent to one year, the probable wave helght for 50 years will
: become Hug =2. IS m. Takmg the proper allowance mto account Hll3 = 2. 50 m.and T = 8.0 sec

_ut: the sea is rather calm in- the seflson excent for tlus If5 months of u,tum penod of

should be adopted for the desrgn wave height and perlod As the observanon data used for the
calculatlons are 1nsuff1c1ent it should be required to review the values of probable wave height
when further data would becorie availablc in futurc B
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Wave Height

WthI: i’eriod -

++“Table 2-4 i List of Maxinium Waves

‘Observation

i D_at.e; -

R N LT I S U Sy

- e
W B e

,...
o

g
o

1.610
1300
1300
1300
1250
1.170
1.170
1110
© 1.090
~ 1.060
1010
10.940
10.900
0.890
0.8607 . [T
- 0.850
. 0830
0770
0710
0710
0670

9.0

T1/3 (sec) S .,Timé-;
20
A2

73
80, .

2.7
B0

77"

7.2
7.4
94
7.2

8.1

7.1.

9.4

90
78

8.3

7.6: ..

73

75,
94°

76

79

22

6
12
4

6
6

10
0

.12

2

14

20

22
10

.20

16

2
8
12

“Jan.

o Tan

- Dec.

- Dec.
" Dee.
Dec.
. " Dec.
5['}ec._
“Dec.
“'Dee.

R P
" Dee.
“Jan.
ﬁec;
e,
Jan.
'_ﬁec.

13,

s,
25,
19,

14,

16,
17,
18,
26,

26,

21, ¢

12,
22,
11,
1
23,
24,
28,
31,
25,

1979 |
1979
1980°
1979
1979
1979°

1979

1979
13,1979 . |
10,1979

1980 |
1980

1979+ |
1980 |
979" |
1979 |-

1980 -

1979
1979
1980

D
o

0.640

R |

Type of distiibition

Table 2-5 Distribution Parameters

Gumbsl * .

. Weibull (K=0.75)

- 7 (K=0.85)
K100
(K=110)
. (K=1.25)
*(K=1.50)

0:54

s
048

. 046
044
+.10:42
039

044

- (K=2.00)




Table 26 P obablllty of Nonexceedence and Return Per:od '

(Wexbull s Distnbutmn Type K -2, 00)

bl

2
a

Wave Helght Convemon e Plob'lblluy of -

- HY3 (i)  Probability _' Nonexceedence B Bet.“."f‘. Period

R T N R S - )

B T U U 0 LU U
B o= D OAD 00 L N W W B

e
K=

1060 09919 - L 057041

1610 | 1ser90 | 097273
1300 o 1e2219 . 092803
1300 . 146573 | . 088333
Lavo 135056 | 08382
1250 |0 12se78 . | 079392
L1170 ] 117608 . | 074922
L1170 1.10415 S 070451
LI .. 1.03839 .. 065981
C10 |, e9tnia L 06151

1010 - . 086367 |, 052570
0940 . 080985 - | 048100
L0900 | .. 075712 L. 043630
089 | . 070492 - 039160
0860 065270 | 034689
0850 | 059984 _ 030219
0830 . 054563 | 1 025749
0.770 048914 021278
0710 . | 042898 . 0.16808
0710 ©0.36288 _' 0.12338
0670 . 028626 | - 007868
06400 . ). 018592 .. .. 003397 ..

1.66692 .,
0.63156
0.38959 . .
028167
0.22057 .,
0.18125 .
0.15383 .
0.13362 ",
0.11810 -,
0.10581 .
. 0.09584 ..
0.08758 -

- 008064 - .

007471 -,
0.06960 .

006514 .

0.06122 .,

005774, " [:

0.05464 .
0.05185
004934

' 004?05

Table 2-7 Probable Wave He_ight for Return Period

-
e

Retugn "1~ Coﬁﬁerélbfl
Period

(Mollth)' A PI'Obablllty

) Rémafks h

O 00 -2 oA .n'.'_'w__m —_

R K R ;1 75814 o 149208 .
200 1.94530° .. 1.59743

C300 | 204686 1 '65’2411'-'_ |
40 - [ 21597 69367 |

psel U Taesost | 19204 I

L1000 | a4 180788
S15000 | 240813 S 88871
200 [ soueri4 188864 |
500 2.64633 11.98864
100.0 - 277421 2060000
250.0 293471 o 214957

-1 jeér

16 years - -

50 years =

__40,7




2-3-2 Tldal Levels : o : - -

"~ The tldal observqtlon was perfmmed usmg ' pressure type tide gauge (Type LPT—S) at the
point with qbout 2 Sm water depth’ off Kemdsm as shown in Fig, 2-3. Tlus tide gauge recorde
contmuously the herght of sea water,

The record W‘lS obtained f thuty thiee days and nights contmuouely from June 26, to July
29, 1980 Frg 2-4 shows the ide ﬁcliagram S

The Reduce Level (R.L: the level tor on-land survey in Pemnsular Mahysra) is 0. 957 m above
the Datum Level (D L: Chart Datum) _ _

The max1mum fiood level observed during a brg flood oceurred in 1967 was as follows,

Sabakl) L+4.45m, Kemasrn D L+3 Sl m, SemerakDL+3 T0m

2-3-3 Tidal Current : _ ‘
The observatron for trdal current was conducted at a point 1 m above the sea bottom by
using Ouo-type current metcr in the area about —8 m deep offshore of Tawang as shown in Fig.
2-3. The perrod of observatron s between October 23 and November 10, 1979 and the records of
cousecutrve observation throughoul 18 days’and. nighits’ Were-obtained. Table 2-8 and Fig. 25
show the frequency of wave occuience: by direction and: ‘Telocity. -
_ Prevarlmg current direction is generally parallel wrth shorehne SE to SSE during - south
current (current dlrectlon flows to SE or SSE)and NW {o NNW durmg north currént.

Table 2- 9 shows:=the maxunum current. ‘speed, current dnectron ahd ob‘;ervatrou timc :
Accordmg to this table, the maximum currcnt speed was 0.60 m/ sec the cunent velocity had a
tendency to mcrease durmg the southward current and the speed of southward current is hlgher
than thatof north_ward current.

2-3-4 Soundmg Survey

Fig. 2-6, Fig. 2-7- and Flg 2 8 show the soundmg maps of Sab’tk Kemdsm area (survey in
1979), Semerak areq’ (sutvey in ]979) and. Sabak Kemasm area (survey in 1980) respectively.
All water depth are given based on th\, Ddtum Leve]

4=



. Fig, 2:4..Tide Diagram . .

' M oo
Highest High Water Level (H.HW.L)'+1.927 m ‘—D““”@'—

SNBEEE

Mean Sea Level (M.S.L) +1.090 m 388
+1.000 m

Reduce Level (R.L}  +0.957m

T B e P ATE Y : TERTT
Sivd A I IR ERARF IR

g, o awest Low Waier;Lgvel,ik-L-Wle +0.187 m

_ . Datum-Leve) (Chart:Datum; DL}, . :0.000.m - 0000 - e

[_—___] 0 ~ 0.39 misec

_ : d 16‘_\-:;;

'. >0.4rn}'sec' i - . s

__42_._



{(%001) @.m@ @90 | (80) | 50| (60) {0 W) | €D 4 (90| 1] 0D | (50| (£0). .,.Q.a__u_ﬂ. {:0) Eﬁ
_ 1z 85 -t _ Lo I

0TST 999 | 099 J 0T | 81 | fT Lo 889 | 16T | 99

o | |- - @) | G0 | | B S
101 : " i . . N . . g 0 } L0 ~050

(6s) | o e o e |enlen | o e
&6¥%1 ST . U I e - T ﬂmh 9 e e B m..vo).m._m.o

{z¢)

23!

Ly
. 987

A%%v _mcw: I A | vro~00

@ e lo | | R . o
R A . - | sE0~sE0

(60D)

S e tenteo !l 1 | “ o
517 | . ity . ” 80 ~080

L9

0+1)
bSg

(2D

9 9T s . . 20~ €7

Am._,w ,.Hm_w.ovw.._ o) | . - o : 0 O
gc. PANES I , . : ¥T0 ~0C0

(801
e
(1D
<8z .
(c6):
66T

06
97z

| €2 |G|l a : :
e 610~ ST

O O T IO AT T S . .
o | o ao o) | D | o) | o) [ o @ [© |©@ (@0 yroo0r0
6 A T - %o DR N 2 AT T [ - N R

6ol oo | wol ©F fao | do e |
b1 7 7 e 1 e 600 ~ SO0

._Q.ov,_ @) [0 a0 | 0| @D
€ S €7

B 1L AN W 1 SR TR S T 4ZB DR AN 0T A SR A
(ro} | @o) | oy | (€o) [ D | @D | o | o | (€0
O I N A L L R B S R R I B

(zoy | (za) | {g0) (o) | (oasjun)
SR 8 8 P00~ 00

TR . . , : . o o A100taA,

JoomNc Nl oMo | MSM | MS |- MSS | S -|--FSS-| -ES-|.Es3 |- g | -BNE | EN-| - ANNS| N
. . . : . 1. uoosng

12101

oSeiuaored - rup
{wonog ges asoqy) wg ] spideq

 AJROJRA JUANINY Y03 30UBNMID(Q Jo Aowenbasg 8-z sjqel

._,%3_




" Table 29 List of the Daily Max. Correni

Date

‘Southward curiént-

~ * Northward curient

current.
. speed

|- direction

- Current

_.Qbservation - .

- time.

TMax.
,current -

“speed

Current

direction |

Observation
‘time

| 10 =

S|

12

- 14

15

6

18

s

24

25
26

27

28

29

9.

10

m/s
046

057
40,60
0.52

0.56

050 -

0.50

047

025

031

049

032,

041

0.42

0.45

053

0.54

..0.49

150
(50
154
155
156
154
125
145
148

147"

148
1as
148
150

14}

162

153 ..

136 .

h m
15:20

18:00

17:40
18:00

17:00

1800 0 L

élfoo_
20:40
21:40
2;?;4_0“'
12:40
12-:'(230
1300
' _'1'5*;'7:0”
16:00
.]7:20.

" -:Jj9:_40,

21:40°

- mfs .

0.19

- 0.39

036 |

028

040 "
038
033,

Ap41

022

016
. 033
S 020

023 ..

036

032
0.30

027
026

0.30
0.33

029

4]

- 332

| 339?.
331 |
337
':‘3_33% ,

314

. .. .‘37,1,6:.,

314

iy
312
316
312
33
_.“_329 _

302
7325

“314- |-

309
-~ 322
©.324

"h m

720
8:00
58:40
8:40
%4:00
i-5:2()
5:40
.. 5:40
£ 6:00

520
19:20

_5:00

$5:40
- 7:20
1:00
£2:20
1920
3 3:40
£ 9:20
- 6:00
11:40

- 7:40

. Note; 4A' ; maximum current speed

< ad







Fig. 26 Sounding Map (Sabak ~ Kemasin Area; Sutvey in 1979)
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Fig. 2-7 Sounding Map (Semerak Area; Survey in 1979)
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Fig. 2-8 Sounding Map (Sabak ~ Kemasin Area; Survey in 1980)
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2-3-5 Littoral Drift -
The littoral drift of Kelantan coast is qualitatively described hereinafter. The coastline of
Kelantan State can be generally devided mto two areas. They are the west side and the south side.
of Sg. Peng Datu which was the river bed of former Sg Kelantan. In the west side of the river:
mouih of Sg. Peng. Datu, the lrttoral drift tends to move westcrly because of thie relationship
between waves and their angle 'lgamst the coastllne durmg NE monsoon season. Smcc the
river mouth of Sg Kelantan shifted to west side, Se. Peng Datu does not discharge sand and soil as
the source of the littoral drift auy more “ Thus, the west coast of Sg. Peng. Datu tends to be
eroded in overall viewpoint. This phenomenon rs outstandmg '11 the Pantar Chinta Berahl
In addition, farther westward: of Sg Kelantan hdS presently a tendency that sediments flown
down from -5g. Kelantan and littoral dl‘lft from the bcach move towald west in a large quantrty,
because of :the relationship between the co'istlme and the angie of 1ncrdent waves. This movement '
has contributed to the development of. sand splts in front of Tumpat and the river mouth of Sg.
Golok. At present, since the sand {spit in Front of 'I'umpat has complétely closed except a few
portions; it is considered that the mner Water basm has becn silted by sediment from Se.
Kelantan and a delta is developmg there R '

On-the other hand; in the south s1de of Sg Peng D_ tu lrttoral drrft seems to be not 50 large
since the angle of incident waves to the shorelme IS not so large and ’rhere i$ no river as large as
Se. Kelantan. PR R P RN A L . .

“The river mouth of Sg. Pcng Datu 1s completely closed by the httoral drrft and river mouths
of both Sg. Kemasm and Sg. Semerak '1re presently ve1y shdllow However the north beach of

the mouth of Sg Kemasin has some local and progre%lng erosron . S

Asreported in “The Kelantan Rrver Basm Study by ENEX Sabak-Kcmasm arca seems to be
the neutral zone of littoral drrft because the dmount of l1ttoral dnft from parallel d1rect10n and
perpendicular direction to the coast ma;ntams a delicate baldnce asa who]e :

In Semerak’ area, the northwqrd 11tt0ral dnft becomes prevaﬂmg because of beach deforma-
tion at the river mouth of Sg. Besut adjacent to tlus area. N

‘According. to the aerial photograph survey by Dr. John Kuna Raj (Lecturer (Jeologrcal
Department, University: of Malaya), coast'd ch'mge of Kelantan for last 25 years (1949 to 1974)
can be outlined as follows: o S . - ST

The sediment flowed from the rrver rnouth ot Sg. Kelantan is dep051ted asa huge permanent,
sand -spit offshore of Tumpat by the stable wavc drrectron during NE monsoon season, and this
spit is: graduaily moving westerly It 1s gr'rdually appro‘ielnng to the beach each year and Tumpat.
Port is closed. . The deformation of: sandsprt in front of Tumpat is shown in Frg 2- 9 Sabak area.
has-been subjected to erosion and depomtlon repeatedly, in a range of several meters to: hundredr_
meters, this repetition occurs every several years; and its eoastlmc is gradually movmg backward
On the other hand; the coastline between Kemasm and Semerak hardly chang,es dnd has been
stable throughout these years, : . : L

‘The above description of the. irtloral drift-is qualitative understandmg, so the more detarled
periodic investigation should be carried out in order to grasp the littoral drift quantitatively. .
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2-4 Soil Conditions.
' The"'mt'ural condilion survey team eonducted boring tests, using.a .rotary typc boring
machine, at the locatlons shown in Fig. 2-10, Fzg 2 11 and Flg 2-12..The number of bore holes
and smvey periods were as follows; _ T Ot A e

Sabac to Kcmasm Arca (No. Al ~ No. AS Oct 1979~Nov 19’79) :

Semerﬂk Area (No A9 No. A12, Oct 1979 Nov 1979)

" Saback to Kemasm Area (No. B1-~ No. B6, Jun 1980 Aug 1980)

Subsoil sonic plospectmg by using sparker was conductcd on the: sea at the same time as
sounding survey along :the- traces shown in hg 2 13: zmd Flg 2 14;:to. 1nvest1gate the. 3011 layer
~ below the sea bottom. .

Samplmg of sea bottom 8011 was conducted at the IOC'lthI‘lS shown in Fig 2-13, Fig. 2-14-and’

ey

' Flg 2-15 10 mvestlgdte the glam sizerof bottom mateual

_2—4 1 Bormg Tests il bl v e et D i
Drilhng logs are- shown in Fig 2 16 F1g 2—17 and Flg 2 18 e e,
~The: standard penetra‘uon ‘test was- dOne at-every:one metel OF. BVETY. 2 meters f01 each bore

hole lppioet e P T R B U TLURIURI S RTR BEPS ST AR
Und1sturbed samplmg was" cam,ed Out by usmg the thm wall *;ample; f01 the coheswe 5011
UsmU the undisturbed Sdmples and samp}es of the standard penetration tests, the lab01atory tBStb
(physical test, unconfined comprcssu)n test, consolidation test and triaxial compressaon test)
were perlormed : : . FRTL I A TR SOVUNL
~Judging from the drilling logs of :Na. A1, ',‘":}No A2 the 3011 Composmons of the laycr are.
similar although; thie: thlckness varies; s : :
Ex;stmg sea. bed

- I ste ldyer

il kel

3 'Sandy soil: N = 10 1020 g
iCohesive soil (silt); N = 3_.’(0.4.— cia

st ~Cohesive soil-(clay); -N=:10:to:20¢ . _
S ':':‘Below 4th layer: sAlterndte: layversoof ‘;andy s0il & eoheswe soﬂ

ci2hd lay_er:

i 3rd. layer:

As bore holes were close to” river- ntouths, the influénce of: nver erosmn ‘wisiseeri partleularly '
at Sabak ared and Semerak aréa, unconformny between the 2nd silty Iayer and the 3rd clay layer
is outstandmg : .

The specific gravity of sandy soil i is mainly 2.6. The grain size dlslnbutlon curve atre shown in
Fig. 2-19. The laycr of sandy soil can’ be divided into 2 layers, and the mean grain size Dg, of
upper layer distributes between 0.5 mm and 1 00 mm, the Dy, of lower layer distributes between
0.09 mm and 0.3 mm. T S

Layer of cohesive’ soil is soft clayey l_ay'er.includi_ng silt.

The relatiohship between natural water content”'for. void i'étio and wet density'meshown in
Fig. 2 20 and Fig. 2-21. They indicateé that the natural water content is within the range from
35% to 55%, and the vmd 1dt10 dlSli‘lbllteS from 0.85 to I 45 Thus the values of wet density
indicate relatively large about l 8 t/m*. ' : :

Fig. 2-22 shows the re]ationsh;p between the depth and the unconfmed complesswe strength

It s_shOWS s_ome dispersion but the value of q, tends to increasc as the depth becomes 1arge_r, 103



that the soil will be regarded as the normally consolidated cohesive soil. s :
The increasing rate of unconfined compicsswe strength and cohesion should be expressed by
the followmg equanons o ‘ ' o e

qu = 0.0'3'2 +0.1 8'('kg/cm2 )
C =0.15Z+09(t/m?) - :
where qu; Unconfined compressive strength (kg/c,mz)
- C; Cohesion(tfm?)" P
A3 Depth =0'is équal to-the ground level TR
F}g 2 23 Fig::2-24: and F!g 2- 25 show the fesults of consohdatlon test

2—4-2 Subsoll Sonic Prospectmg RERLS e it

According to the on-shore bormg test; thc ‘soil configumnon bélow the: sea-bottoin in
Sabak-Kemasin area is snmiar to that of the on-shore, and the thickness of the 1st-layer becomes
thmner as the location approaches to Sg. Peng Datu, while the 2nd- layer becomes thicker.::

Smi configuration below sea bottom in Semerak is- approx;mately ‘the - same’ as:ithat of
Sabak:Keniasin. “However,” when" ‘the water depth exoecds w5 my; thewlst-layer: gradually
deminishes, and the 2nd- layer- appears on the sea bottom. The dbpth of boundary between’
alluvial ‘dnd diluvial strata is distributed between =15 m and =25m; in’ extremcly coinplicated
shapes - _— {

'2-4 3 Sampling of Sea Bottom Soil
- Figi 2-26 shows the: grain ‘size dIStl‘lbutl()rl curves ‘by area. R T PL RIS

SpeCIflc grav:ty and mean d1ameter of subsoﬂ are shown in Table:2-10:and Table: 2- 1 1.

The grain size of the hotiom matenals near the shoreline i in Sabak-Kemasin is larger. thdn that
of the offshore area. The mean diameter: (Dso) has a’ consu:lerable dispersion.but it is about
0.1 mm at the mouth of Sg Kennsm and-the otfshore of intermediate point of Sabak—Kemasm
and about 0.4 mm to 0_.7__ mm at the :offshore of Sabak. In Semerak, the mean diameter (Dg,) i is
0.025 mm to 0.035 nim. The grain’ size is’..one-'order”s'ma'lle_r;than that .of Sabak-Kemasin. The
sp_e_cifi_cz gray_ity of-Semerak: is slightly smaller than that-ofSabak-Kemasin. : -~z .-

-5



~._ Fig. 2-10 Location Map of Boring Tests (No. A1 ~ No. A8; Sabak to Kemasin Area)
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Flg 2 12 Locatlon Map of Bormg Tcsts S ‘:
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Fig. 2-15 Subsoil Sampling Points (Survey in 1980)
“{Sabak.~ Keinasin Area)
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The FaosibRity Sudy for Melonton Port
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Fig. 2-19 Grain:Size Disttibution Curves bf Sandy Layer
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Fig. 2-24 Consolidation Test {log P ~ log Mv Curves)
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Tablé 2:10" S.i'i.ééifié Gravity 'and Méan Dianieter of -Siib.St)il"'(‘Sur.\;ey in 1979)

Sabak — Kemasin Area

Semerak Area

, Mean Mean
Collection | - Specific - -diameter; . - -Collection Specific . . .- diameter
point Cpravity of subsoil':, | -point opravity |1 of subsoil
RS Dso (mm . | Dyy (mm}
1 263 - | oaa oS 2.57 . 0.034
2 262 0072 - s 2.59 0.022
3 265 0,067 s 2.63 0.025
4 264 0.62 Cis4 2.62 0.028
5 261 0.24° C8ST 2.57 0.030
6 263 070 doose i asT 0.027
7 262 0.18 T B L2580 0.024
8 263 0.38 58 261 © 0029
9 263 100 89 262 0,026
10 262 0.040 8o 161 - 0.026
1. 2.65 0.072 S-11 260 0.022
12 2.58 0.073 )
13 - 2.62 0.20
14 2.62 0.046
15 265 0040 |
16 2.63 065
17 265 038
(8 266 | 038
19 265 .| 043
20 261 . 0.64
21 263 0.68
22 261 0.40
1A 2.62 083
24 ©2.63 0.87
3A 262 0.62
4A 263 0.36 -
5A 261 0.62
6A - 263 0.62
7A 259 0.53
8A 2.62 0.32 .
9A 262 0.57
0A 258 008,
1A * 260 007,




“Table 2-11 Specific Gravity and Mean Diameter of Subsoil (Survey in 1980)

. Sabak ~ Kemasin Area

Collston | spost | Mestiber | Dietorol | Dipeter
D50 (mm) D25 {mm) D75 (mm)

D-1 268 0.05 0.037 0.063
D-2 2.57 0.05 0.042 0.059
D3 265 0053 0.043 0.066

- D4 2.68 0.046 0.033 0058
D5 2.65 0.053 0033 0.074
D-6 2.64 0.53 0.034 0.88
D-7 2.67 - 0.50 038 0.66
D-8 2.70 0.047 0.033 0.065
D9 2.66 0.052" 0.034 0.25
D-10 2.66 0.048 0.037 0.063
D11 2.66 0.35 0.05 055
D-12 271 042 0.056 0.66
D-13 2.67 0.32 0.26 0.40
D14 2.67 0.32 0.26 0.40
D-15 2.65 0.50 0.31 1 0.63
D-16 267 0.45 0.17 0.63
D17 2.66 0.30 005 0.50
D-18 2.67 0.057 0.046 - 0.35
D19 2.67 0.046 0.040 0.055
D20 265 0.24 0.040 1.05
D-21 2.65 0.048 0.034 0.06













CHAPTER 3 SITE SELECTION -

Two' arcas of Sabak-Kemasin and Semerak were selected for the proposed:sites.of the port
“development as described in Scope of Work (S/W). Technical evaluation and socio-cconomic
evaluation are executed in order to select the most suitable site,

3-1 Technical Evaliation
“Thé combparison is hade between both areas on the following comparative items;

(1) Length of Breakwaters
The water depth of Sabak-Kemasin area and semerak ared is so shallow that the necessary
length of breakwaters becomes long, and this will cause the increase of the construction cost of
the port project. The necessary length of bredkwaters undel the First Phase Development Plan is
estimated approximately as follows; ' B
Sabak—Kemasm area; "L =1,810'm -’—72,250'111»
- Semerak area; - L=2,050m"

(2) Amorint of Capital Dredging o

The amount of capital dreging under the First Ph'tsc Devclopment Pian is estimated
approximately as follows;

Sabak-Kemasin area; = 1,800,000 m3 — 2,300,000 m3

‘Semerak area; 2 ,900,000 m3

(3) Soil Conditions -

"“There are no outistanding difference of the soil conditions between Sabak-Kemasin area and
Semerak ‘area; ‘buf the grain size of sea-bottom materials of Semerak: arca is one-order smaller
than that of Sabak-Kemasin area. (Refercice should be made to “2-4. Soil Conditions”) . -+ -

(4) Land Use for’ a Port-Area . S

A sufficient area .of flatland is necessary for port development. The hinterlands. of
Sabak-Kemasin area and Semerak area are swampy and were inundated by the floodin 1967. To
use thesc lands as a port area, the ground level should be rdised by earth filling.



3-2 Socio-Economic Evaluation - 11"

- “The' comparison -is made between Sabak-Kemasin. area: and Semerak area on the following
comparative items;

(1) Geographical Conditions

Sabak-Kemasin area is located in the center of Kelantan coast a,nd,_,adj_oins-‘t!_l_e___d_éqsel_y
populated coastal plain where the state capital of Kota Bharu is located. The straight distance
from Kota Bharu =approxima_t_ely 10 km, Semerak arca, meanwhile; is located near the boundary
of the States of Kelantan and Trengganu, 40 km from Kota Bharu, this is a geographical
disadvantage as the site of Ketantan Port.

) Land--’l’ramport Conditions
(D Roads :. o - , e ,

The present road netwmk in the State of Kclantan spreadq radially flom Kota Bharu,

Roads..in the coastal plain, paltlculaily the east part of: Sg. .Kclantao, ‘aio._.wcll developed,

compared with other areas. So, Sabak-Kemasin area is favourable if goods are .transported to

consuming areas from the port by the existing road network. However, some improvements such

as widening the existing roads are necessary to cope with the increase of the.cargo transportation

in the future. :

@ Railways o R o .

The present railway, running through the central part of the Penmsulal Malaysm passcs
throug,h the State of Kelantan and its. branch reaches to Tumpat. Extending this railway directly
to the port is unpractical because the immense invesiment for a bridge construction,.etc, are
necessary -for.this:purpose. o , _ . Co

. The transportation: combined tI‘UCkb and railways may be avallable to make effectwe use
of l_atiway transport. In: this case also,ESabak-Kex_nasm area  has. ar_;hadvantage becanse of its
proximity to the existing railway. .

The shortest distances from: two areas to the exiéting railway_ ar¢ approximately as
follows ¥ R TS |
Sabak Kemasm e 20k

“Semerak. . . ., - . 40km -

(3) Relationship {0 Other Development Projects
The development projects for the transportation, the industrial estates, the south Kelantan
region, etc, may be mentioned as development projects related to the port project.

@ Tldnsportatlon Projects .
In the State of Kelantan the projects of the North-South nghway from Kuala Krai to
Kuala Lumpur and Port Kelang via Gua Musang, and the East-West Highway are in Progress.

The shortest distances from two .areas to East-West Highway are approximately as
follows: '
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- Sabak - Kemasin = .. - - 50km
| Semerak 15 km
No railway projects are planned at present,
As for the airport, the exmtmg airport of Kota Bharu is now being t,xp'mded

@ Industrial Est'ltes PI‘O_]BCIZS SRR _ c o .
Industrial estates projects are being planned and constructed at Pengkalan Chepa Tamh_
Meraly, -Jeli and Gua:Musang.. These industrial. estates: consnst Jnainty of hght industries, and
cfforts of: 1nducmg for. manufd(,turmg companies are-now being; made.-In the future, it will be.
expected that some products will be transported by sea from the port.
Sabak-Kemasin area has an advantage of the short distance from the industrial estate of
Pengkalan Chepa, which adjoins Kota Bharu and is the Ialgest of the four.

The road -distances from. two.dreas to - those industrial estaies are app10x1matcly as
follows: .

Sabak :Kemasin .. - | _Sémer;_nk

Pengkalan Chepa' < ¢ Fqkmo o 70 km .
Tanah Merah 65 km : 55 km
Jeli 120 km 100 km

Gua Musang 190 km SR "~ 185'km

3 South Kelantan De_vclopinenf Project : , .
-Semerak area has an advantage of short distance from South Kelantan..

@ I_(emasin—S_emerak Irnt_egratc'd Rural Development Project

The survey on  the VKem.lasin-Semerak Integrated Rural Development Project- is being
conducted. by th(_: stﬁdy,t_éan_l of ;SCE:T_ Intcr:national.-‘The report submitfed by this team _sa.ys that
irrigation ‘and drainage projects are being planned to accelerate- agricultural development. in
Kemasm—Semerdk ared, and. the construction of training walls is being planned for the estuaries of
Sg. Pengkalan Datu, Sg. Kemdsm and Sg. Semerak. If thig;project is carried:out 1n the future, it i is
better to use the training wall as a part of seawall. But to achieve such dual- purpose utilization of
facilities, it is necessary to adjust the schedule of both projects.

(4} Distance to the Consuming Area ..

~‘The consuming afeais located in ths, northern part.of the State of Keiantan Sabak-Kemasin
area has an advantage of the short distance from the constming area.

(5) Distance to the Producing Area

According to Census of Manufacturing Industrics, Pcnmsu[al Malaysia 1973 Vol. 1, 70% of
industrial products of the State of Kelantan was produced in Kota Bharu ared and 90% in the
north-western part of the state around Kota Bharu, But these proport:ons will Lhdnge if, in the

future, the inland industrial estates start produclion. Since, however, the industrial cstate of
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Pengkalan Chepa occupies about 50% of their total area, the change of the proportion will be
rather small, ' :

(6} Distribution of Fishermen
The fotal number of fishermen in the State of Kelantan is 6,475 and a half of them live
around Tumpflt In Tumpat area, fishing port f‘lCllllles are bemb constriicted at Getmg in order to
:mprovc the life of local fishermen, EENTY L S
“There ‘are ‘many hshmg villages at the north side of Kota Bharu and Bachok area.. For these.
fisheftiven, Sabak-Kemasin area is closer than Semerak area and they will be able to temove there
easily. : '

(7) Competmon wilh Other Fishing Portsi : sl ‘

© Other ﬁshmg ports which have the possibility of competition with this fishing port are Getmg
and Besut of the State of Trengganu. In particular, Besut is only 7 km from gemerak arca and
may c:ompete with the proposed new fishing port. Therefore, Sabak-Kemasin area is the most
favorablé site for the fishing port.:As for the Geting port, it will be possible to develop by itself,
because there is sufficient distance from Kota Bharu and that is located on the opposite side of
Saba_k~Kemasin area. ‘

(8) Dlstubutmn of Laborers o .

The population of the State of Keiant'm is concentrated alound Kota Bharu. The
development of Kelantan Port can provide the opportumhes of employment fo the unemployed
and workers in unproductive industries.

If "the port is constructed in Sabak-Kemasin arca, many workers can go to work from existing
dwellmg places. '

(9) Distribution of Natural Resources ™ = -

“In the futuie, with the progress of mining in inland, éx'port'-orien.ted industries Using these
natural reésources may start near the port. ' '

- Since natural resources are distributed mainly in the mountainous southern bart of-the state,.
Semerak darea hagan advantage.'of short distance.’

(10} Prospect of Future Development .- - , . R

Sabak-Kemasin area is located approximately in the central part of the Kelantan coast and is
closer to the state capital of Kota Bharu than Semerak area, It is expected -that this area will be
developed - further. as ‘one of the economic centers of the State of Kelantan. There.is. a great
possibility of the future development in Sabak-Kemasin area.
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3-3 Overall Evaluation

Table 3-1 shows the comﬁarison of Sabak-Kemasin area and Semerak area as a port -
development site. The evaluation is gxpressed by the following marks; .
Very good:  AAA
Good: AA
Not so good: A
From the result of overall evaluation, Sabak-Kemasin area is selected as the most suitable site

for a2 proposed port.

“Table 3-1 Comparison of Sabak ~ Kemasin Area and Semerak Area
‘as A Port Development Site

Item No. Compa rétive items Sabak;;iemasin Semerak Area
| Technical Evaluation
1-1 .Length of breakwater AD A
12 Amount of capital dredging A A
1-3 Soil conditions AA A
I-4 Land 11$e fora port.area AAA AA

2 Socio-Economic Evaluation _

2.1 - * Geographical conditions ' AAA A
2-2 Land transport condifions : AAA . AA
2-3 Relationship 1o other development projects . AAA AA
24 Distance to the consuming arca AAA A
25 Distance to the producing area ' AAA AA
2-6 Distribution of _fishermen AAA A
2-7 Competition with other fishing ports . A'AA ' A
2-8 Distribution of kaborers } ' T AAA A
29 Distribution of natural resources ' A AA
2-10 Prospect of future development ’ ' AAA A

Note: 1) This evaluation A means that the required length of the breakwater in Kelantan Port is much
longer than that of a usual port in order to secure the caim basin.
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