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CHPATER 10 - ‘TRANSPORTATION

1. .~ Gereral

The ex1st1ng ma]or transportatlon fac111tles in Peninsular Malay51a are

‘roads, axrports, ports and rallways. Flg. 10.1 shows the major transport
systems in Penlnsular Malay51a and Fig. 10,2 shows those 1n'and around the
study area. : : :

Qut: of Lhe maJor Federal nghway network Federal nghway Route III and
‘Jerangau~Jabor nghway tun, north*south through the study area. Route III is
along the coast line and-was the sole routé to reach out51de the study area
until the openlng of the 1atter nghway in 1980. Do

The Kuala Terengganu Alrport and the Knantan Alrport belng de31gnated as.
major airports in Pe11nsu1ar Malay51a, are situated almost the same distance
away from the study area, one to the north and the other to the south.

Since March 1, 1985 a commercial. iine has served to Kuala Lumpur using the
newly constructed Kerteh Airpott.: People in the study area can use the
airline service’ atﬁthese airports.- :

The Kuantan Port at TanJung Gelang, 40 km south of the study area, is tﬁe
“only Federal port in the East Coast capable of handl1ng 1nternat10na1 marine
transportation of 35,000 dwt vessels. The study area is well w1th1n its

hlnterland. ' : :

The Dungun -and Cukati ports are fundamentally flshlng ports and have no
prospects of being developed into major coastal ports;. The. supply base at
Tanjung Berhala, currently under construct1on, will have a capacxty to
handle 130 000 dwt vessels of the flnal stage of the programme. :

There is no rallway 11ne in’ the study area. The government hds: dec1ded to
construct the East—West railway line. Although a-feasibility study of the
east-west’ rallway is curtrently underway, a. conc1u31ve 1mp1ementat10n
schedule has not yet been recommended._ - S

The publlc transportatlon modes in the study area are. buses and taxis for .

" long distance travel. Trishaws are" fundamentally the sole way of 1ntra~c1ty
transportation except for school ‘buses: and the occasional use of tax1s. The
- bus networks. and service are 1ess developed in the study area.
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2, Roads

2.1 Road System
2.1.1 The existig rpad'netwotk

The road network of South Terengganu had a particular feature in itself
until a: few years ago. A trunk road o6f the Federal Highway Route III passed
through the north-south direction along the coast linking urban areas of
Dungun, Kerteh, Cukai, etc. From this highway, roads were constructed
westward into the inner populated areés. _

In 1980, Jerangaquabor Highway was opened to the publlc for the purpose of
accelerating the agrlcultural development of the inland areas, the KETENGAH
region, formlng ‘at the same time another north-south trunk road about 30 km
west of the coastal trunk road. As a result, the existing main road network
resembles a ladder shape as shown in Fig. 10.3, with two north“south roads
and four ma jor east-west connecting roads between them. '

Classified rbad IEngths 1nfTerengganu durlng the perlod of 1978 - 1982 are-
shown in Table 10.1. The total road length increased from 1,430 km in 1978
to 1,890 km in 1982 for JKR registered roads. Paved roads covered 86% of
the total in 1982. A relatively high figure of coverage with the paved
roads is also identified by the ratio of road length (km) per population’
(1,000); when compared with the table quoted from Ch 4 - Vol. III, TMPS. In
the table, the ratio was 3.28 for the State, whlle it was 2.2 for the whole
Peninsula in 1982.

It is apparent“by,comparihgfthese,ratios_that Terengganu State has more read
lengith per inhabitant than the averdge of the whole Peninsula. As shown in
Table 10.2, of all districts in the State; the study area has the highest
ratio of road 1ength 5 24 km per 1,000 habitants.

Table 10. 2 shows the- road 1ength in each district of Tereugganu in 1982.
The total road’ length was 310 km in- Dungun and 400 km in Kemaman.
TFurthermore, the ratio of paved road to unpaved road in length was
enumerated at 90% versus 10% in these two districts.

The development of the road network as noted above accompanied increases in

the expendlture on normal maintenance work on the roads. They are shown
below: : :

Year . a o 1980 1981 1982 1983

‘Maintenance expenditure 8.4 13.7 20.9 9.5
Pavement Rehabi. Project, : - 0.6 28.2 14.9
Route IIT :

Source : JKR;'Tereﬁggaﬁu.- In'million Malaysian Pollars
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A d6011ﬂe in 1983 is caueed by the thrlft budget of the Gove1nment,
postponlng several projects into the later years. : -

Apart from normal malntenance, ‘the Terengganu Pavement Rehabllltatlon
Project was carried out during 1981/1983 funded by the Federal Goverument
with a total allocation of approx1mate1y 43.7 willion Ringgit out of which.
about; 58% was spent on the roads in the two-districts of the study area,
accordlng to JKR Terengganu. :

There are a number of other roads, generally called the muklm roads, apart
from Federal and State roads. The mukim’ roads start off from the Federal
and State roads to connect kampungs situated away from trunk roads. These
roads are only a few kilometers long in most cases, but: st111 are the main
,11fe 11ne o the people 1n the inner . area. - ' :

lable 10 3 summarizes the improvement work on mukim roads by the funds of
the Federal Government which were handed over to the State Development
Office. The funds. had been used to pave the roads with macadam for a width
of 10. feet complying with the Prime Minister's Office Standard.. The total.
1mprovement for 1981 ~ 1983 was approx1mate1y 36 km in each district of
Dungun and Kemaman. The cost of the improvements foxr the same perlod was

' approx1mate1y 1. 8 million and 1 9 m11110n ringgit respectively in these
dlstrlcts. : C

The State Government had also been fundlng Dlstrlct Offlces at the same .
time. The amcunt: for the dlstrtct of Dungun was approxlmately 1.3 million
rlngglt for the 1mprOVement of some 127 km -long. stretch for a peériod from
1981 - 1983. ~For Kemaman, the correspondirg: amount was 0.8 million ringgit
for a total length of 27 km. Generally, the improvement by State funds was
" to improve a stretch either from a mere footpath to 2 motor vehicle access
path or further to a surfaced roadway.

: 2 1. 2 Jurlsdlctlon

":The roads in the study area can be classlfled admlnlstratlvely into four
categorles as follows

(1): Federal‘Reade'

These- con31st of the Federal nghway Route III, the Jerangau ~ Jabor
nghway and’ those roads which are encircled by federal properties,
such as KETENGAH and FELDA.

i(2) State. Roads

These consist of all other major .roads such as the principal urban
roads in Dungun, Paka, Kerteh and Cukai. They also include rural
roads. connecting the towns of Dungun, Jerangau and Ajil, a network
covering Kemasik, Meraga, Kijal and Ibok, a road between. Cukai and
"Ailr Putih and the several short distant roads in the Jabor'area.

10 - 8



(3) Mukim Roads

These ave generally locally built with varying degrees -of structural
and geometric eriteria. Surfacing and upgrading works are undertaken:
by District Offices. These roads can also be reclassified into the
Federal or State system if. they are. 1mproved to meet the criteria set
by Jabatan KerJa Raya. The major 1tem of the criteria is that vight
of way ‘be more than 40 feet. :

(4) Prlvate'Roads and Others

These do not Serﬁe the. geﬁeral public. They are bu11t and malntalned
by estates for ¢ropping and harvestlng pPuUrposes. - :

Federal roads are ‘dealt with by Jabatan Kerja Raya Terengganu (8JKR) with
‘funds from the Federal- Government. It is noted that most of the rural roads
in the State ‘are state roads. Rural road development/upgradlng projects-
approved under the. rural road development programme are funded by the
Federal Governinent on a. relmbursable basis. Similarly, for those mukim or
kampong roads’ which are 1nc1uded ‘in the kampong road, upgrading programmes_
are funded by the Federal -Government. Federal and State roads are
classified and shown.ln Figure 10.3.

2 1 3 Desxgn Standaré

The baslc des1gn crlterla called Minimui Geomettlc De31gn Crlterla fox New
Roads in ‘Rural: Area' are currently applied to all Federal and State roads,
The design cr1terla determine geometrlc values of six standards, 0l to 06,
defined by traffic volumes, and three categories for different terrain
condltlons, namely flat, rolling and mountalnous. The design crlterla are'
shown in Table 10. 4 : : :

In the study area, a. long tzme Larget of upgradlng the Federal H1ghway Routee
I1I to the 04 standard is almost complete except some stretches in hilly
areas and urban areas.  Apart. from Route III, most Federal roads in: - KETENGAH -
reglon comply with. the 04 standard. but . the surface width in some parts
remains  at the 03 standard - The ‘new target f01 those maJor Federal roads is
now upgraded to the 05 standard. o

As for the State roads, 1mportant ones such as the Dungun/Jerangau/A311

road, the CukallAlr Putlh road, etc. are the U3 standard except -the surface
width which 1s someéwhat in between that of the 02 and the 03 standard..

Miner state roads comply with various standards of 01 to 03.° The upgradlng :
target is currently set at the 03 standard : co

_ For. muklm roads, no precise design criteria ex1st but the cross sectlonal
structure of" surfac1ng with a formationm width of 10 feet is ‘specified by the :
Prime Minister's Office and 15 to be applied to the- surfaelng financed: by
Federal funds.5 C

10°~ 9.
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2.1.4 Surfacing

1here are five categorles to deflne the type of surfac1ng of roads,.-
according to SJKR. : _

Bitumen surface

A2 H
Approxlmately 85% of Federal. and State roads were under this
category accordlng to the -data in 1982.
B : Watar bound surface
There ie no road section under this cateogory, gravel road,
in the study area.
€ : Tand surface bitumen seal
Economical version of the A2 type. It is counsidered to
~serve for a provisional period. Approximately, 2% of the
. Federal and 3% of the State roads in the study area were
under thls category in the 1982 data.
D : Hard surface water bound-
This type is surfaced by other méterial than the soil of the
road site. The roads with this surface are few in the study
area.
E :  Earth

The. most primitive type of surfacing. In total, this:
covered 13%4 of Federal roads and 12% of State roads of the’
study area in the 1982 datd.

2. 1 5 Road condltlons

'Most roads in the’ study area are maintained to a falrly good. level status
complylng with various degrees of the standards.- On Federal Highway Route
111, it was found that some sections need 1mprovement works from the
viewpoints of - safety and smoothness of ‘traffic flow, These sections were
mostly pointed out in the Terengganu Master Plan Study and TCRS as well.
Fig. 10.4 shows the road: conditions of the study area. :

On Federal nghway Route IIT from the north the Junctlon w1th Jalan Besar
at Sura Gate of Dungun, the hilly rolling stretch ‘between. Ms54 1) and 58,
another hilly part between MS84 and 87 and a section between MS95 and 99.
which is going through the town of Cukal, all seem to be in need of
1mprovement.

Note : 1) MS is the mllestone representlng ‘the dlstance from Kuala
' Terengganu in miles"
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“ At the section of Route III between M547 and M548 in Dungun town, the
traffic is often disturbed- by the 301n1ng movement of urban traffic as well
as the ‘road’ side activities which occupy part of the road shoulder. The
disturbance "is. severe’ at the corner where Jalan Besar meets and the road
-turns almost by 90 degrees. :

The h111y sect1ons between M854 and 58 and M384 and 87 are recognlzed to
have a reduced road capacity ‘and a 1arger number of traffic accidents. The
section between MS54 and 58 is also known to be flood prone and special
‘con31derat1on w111 be required for flood mltlgatlon.

The sectlon between M595 and 99 pa551ng the Cukal town has a similar
traffice problem as that in ‘Dungun. Intra-urban movement is mixed with long
distance through trafflc. A bypass construction plan is prepared by JKR
wh1ch ia- stated 1n the folloWLng subseetlon. -

There are three other significant ' causes of disturbance to the smooth usage
of road, namely, the 1and sllde at’ ‘cut ‘sections, ‘pot-holes and flood prone
areas: The. former two causes are. malnly found along the recently opened
Jerangau*)abor H1ghway ‘and " Feeders 1°to 6. The flood prone: SECtanS of road
are those located near river and swamp areas. :

Land slldes are sald to be caused mostly by the heavy rain of late 1983,

Many fallen road51de slopes along the ‘inland roads have been observed
part1cu1ar1y along ‘the’ newly opened Jerengau—Jabor nghway and. the Feeders 1.
‘to 6. Some, fundamental stab1llsatlon of slopes should be’ performed in
adstlon to the current. JKR‘s repalr work. :

_Pot—holes and surface damage are found on” Jerangau—Jabor H1ghway also.-'They
have been caused by heéavy. trucks, such as those carrying timber, and .
1nadequate de51gns of ‘the road structure and dralnage system._ Whlchever the
cause:is, the pot—holes, once they appear, keep growing and become serlous‘
hazards to trafflc.] Restrengthenlng ‘of 'subsoil-and "then surfac1ng have to.

. be carrled out-as soon ‘as pot—holes appear.L The rehabilitation and
erengthen1ng of the road ‘structure is con31dered neeessary.

The flood prone road sectious are located close to river and’ swamp areas.
Examples are at the Cukal-Alr Putih road and between MS$54 and 58 of the
Federal nghway Route I1I, These sections had a flood water 1eve1 hlgher by
three to ten feet durlng the monsoon-of late 1983. The flood coverage. not
only damages the road structure but causes much loss to traffic. Unless an .
ef fective mean Lo mltlgate floodlng is applied 1mmedlate1y,:some protective
measures have to be taken from the viewpoint of road structure. '
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2.1.6 Current‘imeroﬁement'plene
There are programmes of lmpxovement, upgradlng, wxdenlng, new road
construction, etc. currently prepaved by both JKR and KETENGAH for the.

‘Fourth Malaysia Plan. ‘They are identified and shown in Fig. 10.5 and Table
10.5, Main® roads to be constructed and/or 1mproved are stated as follows.

(2) Kuala Jengal - Paslr RaJa, 19 km.
(3) Al Muktaf1 Blllah Shah - P381r RaJa, 44 kn y

Both are: development roads serv1ng the new towns of KETLNGAH
scheduled in Pasir Raja‘

(11)‘PakeZ#IKerteh - Kemasik ie km -

W1den1ng to a four—lane dual carrlage way which passes through
the developlng 1ndustr1a1 and hou51ng areas.

(10) Telok Kalong Eypass, 14 km._ 4

..(1?) Cuka1 Bypass, 13 km.-

, Both (10) and’ (12) ‘are: new. roads a few km away from Cukal town
, and the Telok Kalong 1ndustr1a1 estate.

-Roads (2), \6) (15) and (20) in Table 10 5 and Flg. 10.5 are under various
stages of - constructlon and are scheduled for complet1on by 1985 under the
rural road programme.

The updated programme “for. 1mp1ementat10n is not flnallzed. ‘However, most of.
them; if’ not 1mplemented 1n the on-going Fourth Malays1a Plan, will be: '
carried out in the c0m1ng 5th S-year plan, since they ‘are already
recommended 1n TMPS.V' : :
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: MAJOR NEW ROAD/UPGRADING PROJECTS IN THE STUDY AREAD)

10 =~ 17"

Table 10.5
' (IN 1983 PRICES)
_ i Estimated
No. Name of Project _ Length Cost
- ' : : (Km) ($'000)
1. ~Jalan’ Seberang Plntasan/RaJa Wali/ 3.7 700
Pulau Serai ' ST
2,° ‘Jalan Kuala Jengai/Pasir Raja. 19.3 12,000
3. Jalan. Al Muktafi Bllah Shah/Pa51r : i S :
- "Raja (Feeder 6) - “43.5 62,000 -

4. Jalan Tanah ke’ Rancangan Tanah Pinggir ' '

Tepus 8.0 1,750

5. Upgrading Jalan Kelas € Gong Pasir 9.6 1,500

0. Jalan Durian Mentangau/Rasau Kerteh 4.8 1,050
7+ - Jalan Tanan Santong/Batu Putih . 3.2 700

8. Jalan Tanah ke Rancangan Tanah Plngglr B :

;.. Tanjung Remia ' 3.5 = 170
9.  Town D/Ketengah Jaya : 2.4 200
10. Telok Kalong Bypass/Northern Extension 14.0 20,000
11.  Improvement to M.S 61-77 of K.T. ' : cl

Kuantan Route IIL 25.6 10,000
12.. - Cukai Bypass/Southern Exten51on 12.5 33,400
13.. Extension Feeder I.: . 4,8 3,000
14, Jalan Kampung Mak Logam/Lubuk Batu/ T
Ceneh Bahru - 20.9 1,250
15. Jalan Seb. Tayor/Lubok Batu 9.6 N L)
16. - Jalan Pancor/Bukit Anak Dara 4.2 - 1,025
17. Jalan Rancangan Tanah Pinggir Bagus 6.6 - 880
18, - Jalan Kg. Cabang/Kg. Kemasek ' T R
" (Bukit Chankkul) 6.0 1,825
19,  Jalan Payoh/Bujal/Padang Kemuntlng 6.4 1;650
20, Jalan Jerangau/Tok Kah 26.9 N, AL LD
TOTAL 200.32) © 149,700
o (235.5) ‘
Notes 1) ' N.A. means data not available.
' . 2) . Total in bracket includes 1mprovements.
—3) - In 1984 and ‘aftervards. : :
Source : JKR ierengganu



Apart from these above"mentloned developments, the district offices of
Dungun and Kemaman also have plans to Jmprove their mukim roads during the
Fourth Malaysia Plan. They are short in length, mostly less than 5 km, but
the number of sections to be improved would be more than 40.

2.2 Traffic Volume
2.2.1 'Periodic Traffic'SurVey by Highway Planﬂing Unit .

Highway Plannlng Unit, M1n15try of WOrks and Ut111t1es, Kuala Lumpur (1tpu)
conducts traffic velume counting survey twice a year, March/Apr11 and
September/October. There were 421 survey stations as of 1982 in Peninsular
Malaysia. At the selected key stations, the counting is conducted for 24
hours, however, in most stations the counting survey is for 16 hours from 6
a.m. to 10 p.m. HPU compiles the results annually, through which trends of
changes in the traffic volume can be studied.

In 1983 there were 25 traffic survey statioﬁs in the State of Terengganu
comprising four in the district of Kemaman,-five 'in Dungun, eight in Kuala
Terengganu, three in Hulu Terenggauu and five in Besut. Nine stations are
located within the study areéa. ' In addition, two ad jacent stations are taken
to study the traffic volume on. the major road network. ~These 11 stations
are shown in Fig. 10.6 and the counted volumes including motorcycles for 16
hours from 1973 to 1983 are shown in Table 10.6.

Fig. 10.6 and Table 10.6 show that the main flow of trafflc went | through
. stations 93, K13, K17, 92 and 91 which ate all on Federal Highway Route IIIL.

The data in.1983 indicate the volume on Route LTI will be in the range of
3,500 - 4,500 vehicles, except in the urban areas of: Dungun and Cukai, In
these utban areas the volume will be 8,000 - 9 000 vehicles because of the
additional short distant intra—urban trafflc.- The traffic vo lume - on
Jerangau-Jabor Highway (J-J Road)- was shown by two stations of No. 87 and
No. 88 ‘indicating 1,200 - 1,300 vehicles. Traffic volume on other roads
linking Route III and J-J Road was mostly similar to that on J-J Road.’

Average growth rates per annum at these stations in these ten years are

calculated as shown in Table 10.6. Although the figures vary considerably,

it can be identified that the study area had an overall growth rate of 13%

during the five years from 1978 to 1983, while it would be 15% for the five
years from 1973 to 178.

The above assessments of the overall average growth rate are consistent with
the average growth rate of Terengganu State shown in Table 10,7 which was
~derived from the data of HPU. In this table, Terengganu had an average
annual rate of 13.6% in the period ‘of 1973 - 1982.

The composxtlon of vehlcles at major traffic survey stations on the federal
roads for the years 1978, 1980 and 1982 is shown in Fig. 10.7. On Federal
. Highway Route ITI, the diagrams for stations 93, 92 and 91 show a larger
percent share of cars and taxis. - The shares of this category at these
stations in 1982 are 58, 50 and 43 percent respectively with modest ‘changes

from earlier years.
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At these stations, the percent shares of wotorcycles and lorries show a
larger change without a constant trend. At station K5 between Jerangau and
Kuala Brang, the share of cars and taxis increased while the share of
motorcycleq decreased in these years. The former was 35% and the latter 36%
in 1982. : ' :

Table 10.7  AVERAGE ANNUAL NORMAIL CROWTH BY HPU

I . Traffic Survey Average Normal
Peninsular Malaysia ‘ 1 _ _ _ ’
Stations : Growth (%/year)
Johor o 62 - 9.60
Melaka 30 - 9.66
Megeri Sembilan : 52 7.84
Selangor ' 58 8.87
Wilayah Persekutuan 6 _ 9. 80.
Perak : 60 ' 9.06
Pulau Pinang 26 : 10.43
Kedah 31 9.44
‘Perlis . ' ' 7 - 9.35
Pahang 35 11.25
Terengganu 24 13,61
Kelantan 25 15,03
Average of the Peninsular Malaysia _ 9.95
Notes : 1) Some stations excluded due to abnormal statistics.
Source : Highway Planning Unit, Ministry of Works and Utilities,

Kaala Lumpur

2.2.2 ‘Vehicle Plate Number Survey

The vehicle plate number survey-Was'carried out to clarify the volume of
traffic passing through; terminating at and geénerating from the study area.
Scopes of the survey are shown below.

locations: (Fig. 10.8)

At the northern boundary:

(1) On the Federal Highway Route III, at the northern side of the
bridge over Sungai Dungun, near Dungun town;

(2) On the Jerangau Jabor Road,,at the northern side of the bridge
over Sungai Dungun near Jerangau ;

10 — 22



At the southern bouhdary:

(3) On the Federal‘Highway Route I1I, at the southern side of the
bridge over Sungai Kemaman, near Cukai towu;

(4) On the Jefangau4Jabdr Road at the southern side of the bridge
over Sungai Kemaman, near Air Putih.

Direction:

South bound traffic.

Survey date and hours:
February 21 (Tuesday), 1984

9 hours from 9.00 to 18.00 at (1) and (2)
from 10.00 to 19.00 at (3) and (&)

Recording

The plate number of vehicles was recorded together with the time of
observation. :

All of the recorded data were compiled to identify the same numbers between
the location of (1), (2) and (3), (4).

Reéults

Fig. 10.9 shows  the vehicle movement results of the survey. Table 10.8
shows "the travel time distribution with the. c13551f1cat10n by vehicle type.
There were 1,178 vehicles counted at (1) Dungun. . 328 of them or 284 passed
through' at. (3) Cukai and 17 or 1. 4% at (4) Air Putih, while 37 vehicles or
16%:6f 227 vehicles counted at (2) Jerangau were found passing through at
(4) Air Putih and 16 or 7% at (3) Cukai. Accordingly, 71% of those passing
southbound at (1) Dungun and 77% of those at (2) Jerangau terminated in the
study area.

On the southern boundary, at (33 Cukai 16% came from (1) Dungun and less
than 1% from (2).Jerangau. At (4) Air Putih, 326 vehicles were counted,
including 5% from (1) Dungun and 11% from. (2) Jerangau. The vehicle trips
generated southbound from the study area corresponded to 84%4 at (3) Cukal
and 83% at (4) Air PutJh.

It seems that vehlcles dlvertlng to J-J H1ghway from Route III is small in
number. Only 10%Z is using J J nghway in the case of p3351ng through
traffic.
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FIG, 10.10  TRAVEL TIME DISTRIBUTION OF DUNGUN-CUKAI TRAFFIC

2.2.3 Registered Vehicles

Vehicles registration together with the_iésue'pf driving permits are managed
by the Registration Office Terengganu; Road Transport Department, MOT. In
reality, some of those living in the study area register at the Registration
Office Kuantan for their convenience. Accordingly, the actual number of
vehicles located -in Terengganu State would be sllghtly larger than those on
the statistical data.

Table 10.9 and Flg. 10. 11 present the figures of vehicles registered in
Peninsular Malaysia for the period 1970 - 1983,  ‘The. total registered
veh1c1es in the Peninsular increased from 670 thousand in 1970 to 3.57
million in 1983 with an average growth ‘vate of 13.7% per annum., The largest
share in registration was motorcycles, which counted 350 thousand or 524 of
the total in 1970 and 2.0 million or 56% in 1983 with the growth rate of 14%
per annum during this period. Approximately 32% of the total had been
shared by cars which grew by 13% per annum from 231 thousand in 1970 to 1l.15
miilion in 1983. .

The rest of the reglstratlon in 1983 was shared by lorrles and vans {7/)

others (3%) and taxis and buses (1. 1/)

N
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The registration of 3.57 million and the population of 11.70 million in 1983

indicate that every 3.3 persons had a motorcycle orx other types of _
vehicles. 1In case of passenger cars alone, every 10.2 persons had a car in

1983,

The registeréd vehicles during the years of 1970 - 1983 in Terengganu State
are shown in Table 10.10. Average growth rates per annum for every five
years are calculated as follows:

1770-75 1775-80 177378 1778-83
Motorcycles 13,8% 18.8% 17.4% 18, 5%
Cars 10.5% 15.6%2 - 15, 6% 14.67%
Lorries and others 10.0% 15.6% 10.5% 17. 5%
Total 12.4% 17.6% 17.6% 17.5%
Total w/o mc 10.3% 15.6% 13.1% 15.6%

The above average growth rates indicate that motorcycles had a larger rate
of increase than cars and others. The rate of increase has gradually
decreased for all wvehicle types in the past few years, being shown in Table
10.10. ‘However, motorcycles still hold the predominant figure in
registration and growth rates.

By using the number of registered vehicles, 76,000, and the estimated
population of 575,000 in 1982, it is calculated that every 7.5 persons had
one vehicle including motorcycles. If passenger cars are taken into account,
the ratio.is 34.7 persons per car. The figures show less prevalence of
vehicles than the Peninsular average. This means a possibility of sub-
stantial increase in the prevalence of car ownership in the coming years.
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2.3 Growth Prospects

2.3.1 Vehicle registration

Changes in car and motorcycle registration in Japan for the period after
1955 are illustrated in Table 10.11 and Fig, -10.12 in terms of per capita
ownership. Per capita motorcycle ownership exceéded_car ownership up to the
early 1970s. After that point, however, per capita motorcycle ownership
continued to increase although the rate of increase was not as high as that
of per capita car ownership.

Changes in per capita ownership of these vehicle types in Peninsular
Malaysia and Terengganu were studied as in Fig. 10.12 and Table 10.12.
During the years from 1970 to 1982, motorcycles and cars had shown a
continuous and a similar trend of increase in terms of per capita figures
both in Peninsular Malaysia and Terengganu. It is found that during this
period motorcycles had a larger rate of increase (11.8%) than cars (9.3%) in
terms of per capita figures in Peninsular Malaysia. In Terengganu, the
increage of motorcycles after 1980 did not taper off. :

Forecast of the increasing tendency for the coming years requires studlea in
the growth of the economy, income levels, prices, a relationship of
substitution and/for complement between the car and the motorcycle, and other
related matters. In addition, there rvemain uncertain influencing factors.

It is assumed that in Terengganu State, as a whole, the increasing trends of
car and motorcycle ownership continue with a tapering off trend, slightly
different from each other. They are shown in the annual rates: one up to
1990 and the other at a lower rate afterwards. This assumption results in
the estimates of vehicle increase 'of the State as shown in Table 10.13.

In the case of trucks (lorries, vans and trailers), changes in registration
are considered better to be associated with Gross Regional Domestic Product
(GRDP) rather than with per capita ownership. The relationship is shown as
a regression line with a high coefficient of correlatlon. It is shown in

Table 10.14 and Fig. 10.13. : '

By using this relationship and the assumption that GRDP of Terengganu
increases at 8% per annum, it is estimated that registered trucks, including
small trucks, lorries and trailers, increase at an average rate of 8% per
annum. It may taper off slightly to 7% or 6% per annum beyond 199(.

10 - 32



1000

Vechicles

per
1000 prs.

. ——Peninsular

Malaysia
3

_ ;,f'ﬁeninsula‘
-~ Malaysia

o Motorcycles Cars

*Japan

Matorcycles - Terengganu

Motorcycles

0001
‘ Terengganu
Cars

108 /—— + t T t t —
195% L] 1965 1970 915 o C82 e

FIG. 10.12 MOTORCYCLE AND CAR OWNERSHIP: PENINSULAR MALAYSIA
' " TERENGGANU AND JAPAN (1970 = 1983) E

Y .

10 - 33



Table 10.11 CARS AND MOTORCYCLES 1IN JAPAN

1955 1960 1965 1970 1975 1980 1982

Populationl) .

(miilion) 89.3 93.4 99.5 103.5 110.9 116.2 117.8
Carsz) ) S
(1000) 139 331 1,462 5,512 13,207  20,55% 22,515
MOtOTCYCléSZ)

(*000) 1,028 3,038 7,672 8,852 8,753 11,966 14,558
Cars/Pop.

of '000 1.6 3.5 14.7 53.2 119.0 176.9 191.2
Mc /Pop. .

of '000 89.3 32.5 17.1 85.5 78.9 163.0 123.6
Source : 1) Population census (1955 and 1960} and Population and Household

Surveys (1965 and afterwards). -

2) Annual Reports of Land Transport Statistics for the respective
years. Registered three classes were summed up.

Table 10.12 CARS AND MOTORCYCLES IN PENINSULAR MALAYSIA

1970 1971 1975 1978 1980 1982

Peninsula
Populationl)
('oon) 9,405 10,434 11,262 11,426 12,284
Carsz)
{'000) . 232 253 398 555 715 882
MotorcycleSZ)
{'000) 350 389 722 1,078 1,392 1,744
Per Population of 1,000
Cars/Pop. 26.9 38.3 49,1 62.7 71.7
Mc / Pop. 41.4 69.4 95.4 122.1 141.8
Source : 1)} Population census and Five~Year Development Plans, DOS,

2} Road Transport Department, 1983,
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Table 10.13

CARS AND MOTORCYCLES IN TERENGGANU STATE 19380,
1990 AND 2000

1980 1990 2000
Population!’ 542 722 930
('000)
Car/'000 persons?’ 23.1 59.4 116
9.9% 6.9%
Mc/'000 perSonsB) 66.1 118.4 174
6.0% 3.9%
Cars registered 12.5 43 _ 108
(*0060) 13.1% 9.6%
Mc registered 35.8 _ 85 162
('000) 9. 0% 6.7%
Source : 1) Terengganu Master Plan Study

2) An average from 1970 to 1983 of 9.9% p.a. is used.
For 1990 - 2000, 9.9 x 0.7 = 6.9% is assumed,

3) 1In 1990, MC is assuméd at two timeés larger than cars, and in
2000, larger by 50% than cars in the registration.

Table 10.14

TRUCKS AND GRDP (GRDP IN 1970 PRICES)

1971 1975 ig78 1980 1983
Peninsular Malaysia-
GRDP (mi1.)t 10,888 14,930 18,934 . 22,116 26,661
Registered-TrUCKSZ) 68,839 - 104,345 137,144 173,467 217,500
Terengganu
GRDP (mi1.)l) 261 358 529 734 1,065
Registered Trucks3) 1,832 3,120 4,228 6,477 9,487

Source : 1) The 3rd and 4th Five~Year'Dévélopment:Plans.

2) Road Transport Department, Kuala Lumpdr.

3) Road Transport Department, Kuala Lumpur.

)
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2.3.2 'Projectioﬂ by - TMPS

Fig. 10.14 shows the future traffic growth progected by the Terengganu
Master Plan Study (IMPS) up to the year 2000 and Table 10.15 summaxizes the
proJectlon in the study area. The prOJectlon by TMPS was made by distribut-
ing the estimated volume through-a gravity model formula. Peninsular :
Malaysia was divided 1nto ten zones; four zones in the northern part of
Terengganu and four in the area of this study. The plOJeCtlon also took
into account the shift of a certain percentage of traffic to the proposed
new rail service which was assumed to commence operatlon in 1990._

The traffic volume at Marang—Dungun sect1on, as shown in Table 10 15,
forecast to grow from 3,634 in 1982 to 12,000 by the year 2000." The traffic
volume between Dungiin and Kerteh, and Kerteh and Gukai 1is estimated at
14,000 and 19,000 respectively in 2000. “Thus, the averadge- annual growth
rate at the Kerteh-Cukai section between the year 1982 and 2000 is estimated
at 10.9%, including effects of the development of industry and township.

As shown 1in Fig.10.14 and Table 10.15 two sectionms on Jerangau-Jabor Highway
will have a traffic volume of approximately 8,000 by the year 2000,

The annual . .average gfowth rate is different from section to sectiomn. The
overall "average growth rate between the years 1982 and 2000 is estimated to
be 8% in the study area (the southe1n part of Terengganu) ‘according to T™MPS.

2. 3 3 Trend Extrapolatlon

The average annual growth rate for the trafflc in the study area, derlved
from the Highway Planning Unit statistics, is 13% for the period between
1973 and 1978 and 10% for the perlod of 1978 - 1983 as observed in Table
10. 6.

On the" other ‘hand, the average annual growth rate of vehlcle reglstratlon
for the State of Terengganu, 4s shown in Table 10.10, is much higher (17.5%)
for the perlod between 1973 and 1983. However, the annual rate began to
decrease in 1980. ' . :

As shown in Table 10. 13 registered cars are expeoted'to”ihcfeESé at 137 per
annum, motorcycles at 9% per annum and lerries 8% per anum up to. 1990,
Traffic, in geéneral, will increase at a lower rate than the above reglstered
flgures since the vehicle's annual mileage decreases when the owuershlp
‘ratio increases substantially.  Owners tend to use vehlcles 1ess 1nten51ve1y
when the’ ownershlp prevalls much moTe. : :

The decrea31ng trend of the annual growth rate in the. recent pasL suggests
that the overall average annidal growth rate would be 11%° for the coming
years from 1983 through 1990 “Ongolng development projects in the’coastal
area and the new township development project in KETENGAH would support the
contxnuatlon of thls hlgh rate of increase (114) up to .1990:

~Thus, the future traffic volume in the study area pro;ected through trend .
extrapolation and vehicle registration forecast ig summarized in Table

10.16. The estimated traffic volumes are 31m11ar with those progected by
. TMPS shown in Table 10 15,
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Table 10.16  FUTURE TRAFFIC VOLUMé)

District & Survey. Stationm o 1982 1985 1990 1995 2000
Annual Growth Rate (%) 11.0 :. 11.0 9.0 7.0
Route Marang-Dungun  (93) 3,701 5,000 8,500 13,000 18,500
o Dungun-Kerteh : 7 . . | “
(K13, K17) 3, 540 5,000 8,250 12,500 17,500
Kerteh-Cukai  (92) . 3,392 4,500 . 8,000 12,000 17,000
Cukai-Kuantan (91) . .5,275 7,000 12,000 18,500 26,000
Jerangau-Jabor
Highway (K5) 3,567 5,000 8,000 12,500 17,500
(88) 1,512 2,000 3,500 5,500 7,500
(87 1,359 -2;000 3,000 5,000 7,000

Source : Study Team

Note: 1) Including motor cycles

2.4 Road Capacity and Improvement Plans

The road capacity determination depénds on the parameters applied, such as
the service level, road conditions, traffic characteristics, Lravelling
speed and road side friction.

TMPS estimated a 17,500 vehicles per day capacity for the maximum average
daily traffic that can be accommodated on a two-way, two~lane rural highway.
TMPS estimation was based on the Highway Capacity Manual, Highway Research
Board, Washlngton p.C. (1965), applying the service level of D which had the
maximum service volume of 1,700 vehicles per hour in both directions of a
fwo-lane hlghway with a design speed of 60-70 km per hour. Some. local
conditions were taken into account in determining the parameters.

On the other hand, the Highwdy Planning Unit, Kuala Lumpur, has shown in its
publication,'Traffic Volumé Peninsular Malaysia, November, 1983, the hourly
peak capacity of major roads by each section. Those flgures on the roads of
the study area are shown in Table 10.17. The methodology of estimation
would be quite similar with that of TMPS. ‘IMPS applied a rate of 73% to
obtain the average hourly flow from the peak hour flow. About 1,500
vehicles per hour (17,500 - 16 - 0.73) can therefore be derived consistent
with the estimation by HPU, :
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Accordingly, the HPU estimation is considered reasonéble and the average
daily (16 hours) capacity is then derived by multiplying 16 hours and a
factor of 0.73. The calculated capacity and traffic forecast are shown in

Table 10.18.

From Table 10.18, the road sectionms containing the survey stations No. 93
northward outside of Dungun will need a new proposal to increase the capacity
in the late 1990s., The station K13 is in the Dungun town area. The widening
or a bypass will be necessary. This point will be studied in the urban
planning of Dungun of this study. But the rest of the road seems to have
enough capacity as long as the current development programs of Table 10.5

and Fig. 10.5 are carried out in due course.
require widening work before 2000.

Jeragau=-Jabor Highway will not

Table 10.19 summarizes the road development plans by TMPS, JKR and the

recommendation of this study.

Table 10.17 ROAD TRAFFIC CAPACITY BY HPU

Road Segment. i o Avérage Existing Capacity Traffic Volume
Federal Highway Route III Width {Vehicles per Survey Station
Kuala Terengganu/Kuantan (fe) hour)

m/s .28.0 - mfs 47.0 20 1,455 No. 93-m/s 40.8
w/s 47.0 - wm/s 49.0 21 1,488 No.Ki3-m/s 49.0
(Dungun m/s 49.0)
m/s 49.0 - m/s 61.0 | 20 1,311
(Paka m/s 61.0)
mfs 61.0 - m/s. 77.0 - _ 20 1,444 No.K17-m/s 64&.5
(Kemasek m/s 77.0) : -
mfs 77.0 - m/s 98.82 18 1,252 No. 92-m/s 83.2
{Cukai m/s 96.90)
(Terengganu/Pahang Border
m/s 98.82)
Ajil - Jerangau State Road 18 1,250 No. K5

1,450 No. 88, 87

Jerangau - Jabor Highway : 20

Source : HPU for Federal Highﬁay Route IIIL.
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2n5

Recommendations

(1)

(2)

(3)

(4)

(5)

(6)

JKR of Terengganu has performed malntenance and repalr works
well. This performance should be strengthened and’ contlnued in
the coming years because 1ncreas1ng traffic will depreCLate the
road structure much more rhan in the" past.

Road improvement plans as summarized in Table 10.5 and Fig. 10.5
should be implemented during the Fourth and Fifth: Malaysxa Plan
periods. These improvement plans are proposed by JKR of - S
ierengganu in order to: strengthen the road system of the area.
The major p01nts of the program are widening of Route III,
development roads such as to Pasir Raja, a bypass plan of Cukai,
etc. 1In addition, a bypass plan.is recommended for Dungun from
the viewpoint of urban road network plarning of this study.

Jerangau—Jabor Highway and other inland roads have avnhmber of
damaged sections although they were constructed only a few years
ago. The damages observed are pot~holes, slope deterioration,
shoulder damages, etc. There are several causes of the damages,’
including the heavier truck loading than intended and the
application of imadequate structural ‘and surface design
standards. bubstant1a1 rehabilitation work is recommended. JKR
of Terengganu rec¢ognizes the necessity for rehabilitation beyond
the normal maintenance work.

Some sections of the roads in the study area are ‘covered by
floods in rainy seasons. Flood prone sectlons should be
improved-in order to be free from trafflc distruption and
structural damage. This matter was simultaneously studied from -
the viewpoint of river and drainage planning. Actions for (a)
increasing the elevation of the road, (b) the improvement of
river drainage, and (c) combined works of (a) and (b} should be

‘studied and implemented. The most damaged sections are as

fllows:
- Between Dugun and Paka of Route III, along Paka river.
- Between Air Putih and Cukai, aiong'Kemaman Tiver.

It is ‘expected to see urbanization development in the towns-
along Route I1I. However, Route IIL has no provision for
separating the speedy traffic and the slow movement of bicyecles
and pedestrians. For the safety of these flows, an additional
width of 5.0 m on both sides with a barrler/fence and a
stablized surface is recommended. :

For the safety of traffic¢ movement and pedestrians, traffic

signals are required. Particularly in the urban areas, signals
should be installed at wmajor junctions.
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3.  Public Transport Sexvice

The public transport system in the area is divided int¢ bus lines, taxis,
school buses, and trishaws. Of these services long distance inter-regional
services are provided by buses and taxis, while short distance intra-urban
services are provided by taxis, school buses and trishaws. In KETENGARH,
some schocl buses circulate amorg new townships.

3.1 Inter—Regional Service_'

There are two types of publlC transport services avallable 1n the study
area, namely buses and tax1s. There 13 no rallway service.

In the state of Ferengganu, there was 19 bus companles reglstered w1th total
of 198 buses as of January 198417, ‘According to the 1982 Year Book of
1ransport Stat1st1cs, Ministry of Transport, ‘there were 16 bus coupanies
with a total fleet of 151 buses providing transport services to 64 routes
for a total lengthof some 5,300 km, . Those companies are mostly based at
Kuala Terengganu-but some at Dungun and Cukai. The bus routes are all,
except school buses, extended to connect cities and towns. The inter-
regional bug services, connectlng the study area with outs1de areas, have a
termlnal at Dungun and - Cukal."'

There are many other express,busés-passing-through.the study area, connecting
the northern cities of Kuala Terengganu and Kota Bahru with the southern
cities of Kuantan, Kuala Lumpur and Johor Bahru/Singapore. Most of them

stop at Dungun and Cukai. These'routes and trips are ‘shown in Fig.'lOQlS;

The re are bus services" “¢onnecting inland KETENGAH townshlps co Kuala
1erengganu, Dungun; .Cukai and Kuantan. Frequency of the service is low,
generally in 90 - 180. minute headways. At the moment there are no buses
c1rcu1at1ng between the f1ve townships of KETENGAH; :

Taxi service fundamentally prov1des a complementary funct1on in the regional
publlc Eransport serv1ce of ‘buses.

Taxis provxde rathe; for long distance travel than for travel
within the town. They operate from stations within each of

the towns:  Dungun and Cukai, and may. be hired to any outlying
location. No fixed routes are prescribed and taxis may convey
passengers anywhere within Malaysia but the base statlon is the
dlstrlct in which the permit was issued? :

Two types of permits are iséued, Only_thoée in" (b) are operating in the
study area. SR o :

a) . Kereta teksi- where passengers pay the fare shown on the meter;
© . and o ' ' : .

b) Kereta -Sewa = which Operates on a car—hlre basis where
passengers pay a pre- agreed fare.

Source : 1) Road Transport Dept. (JPJ) Terengganu, 1984.
2) Ch. 10. Volume III, TCRS. '
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Table 10.20 shows the allocation of taxis and hired vehicles in each
district of the state of Terengganu. Kuala Terengganu district has the
largest number of taxis, however, the ratio of taxis to the population is
the hlghest in Besut followed by: Marang, while Kuala Terengganu became the
fourth in 1983, In comparison to other. districts, Dungun and Kemaman have
the lowest ratio of taxis per capita in 1983. The growth rates of taxis, by
number as well as by the ratio to population, are the lowest in these two

districts in the State of Tereungganu.

3.2 Intra-Urban Service

Public transport services available in the urban areas are taxis, school
buses and trishaws.

Taxis which are mentioned in the previous sub-section as serving long
distance travel actually provide service to short distance travel in and
around the urban area with the fare negotiated.

There is no ordinary bus network within Dungun and Cukai, but there is a
regularly serviced school bus system which carries all classes of students.
There are 34 registered school buses in the State out of which 16 belong to
a company in Kemaman as of January 19843}, The -school’ bus routes start
from various schools and go through the main roads in the town.

Trishaws or rickshaws fundamentally provide the public transport service in
the populated towns. There are only two towns in the study area where
trishaws exist: Dungun and Cukai. The approximate number of trishaws are
150 each according to the District Offices. There is a total of some 2,000
licensed trishaw operators in Terengganu.

Terengganu Coastal Regional Study recommends the introduction of small
motorized rickshaws of the bemo type, because manually powered rickshaw not
only has limitations of distance and travel time, but also has frequent
conflicts with the faster moving traffic streams resulting in accidents and
congestion. - There are. some appllcatlons at present ko the District Offlces
for the use of motorized trishaws.

But  the District Offices as well as the Road Transport Department, Ministry
of Transport which is in charge of licensing any type of motorized vehicles
have not decided if they will accept or reject these applications.

Source : 3) Road Transport Department, Kuala Terengganu-

Al
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3.3 Recommendations

Bus servite in the study area should be established to link the séettlements

and to provide intra-urban service in major urban areas. Due .to the scarce

population distribution and the growth in ownership of cars and motorcycles,
the. demand and revenue will not be sufficient to cover the cost of operatlon
of the bus serv1ce._ :

Subsidizing part of the cost is recommended since public buses usually serve
for those in low 1ncome classes hav1ng no vehicles and those in rural arveas
in which some urban services are not provided. Subsidizing is a social
cost. Networky frequency, fare,_operatlon system, amount of subsidy, etc.
as well as transport demand should be examined at the earliest date. A
conceptual pattern of bus service in the area is shown in Fig. 10.16.
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4. Airports
4,1 Existing Facilities and Services

There are 22 existing airports and airfields in Peninsular Malaysia
incorporated in the National Airport System Plan, 1981 (NASP). Dungun
airfield, currently not used, is located in the study area, some 7 km south
of the city center. Nearby airports outside of the study area are the Kuala
Terengganu airport, approximately 100 km north 6f Dungun, and the Kuantan
airport approximately 70 km south of Cukai. Table 10.21 presents the
existing facilities of these three alrports/alrflelds.. ‘The domestic network
of Malaysian Airline System (MAS) in 1984 is shown in Fig. 10.17.

Kerteh Airport, being constructed bo support the PETRONAS petrol and gas
production, has also began commercial service to Kuala Lumpur since March 1,
1985. The service is by Malaysian Air Charter with its small sized
aircrafts in two or three round. trips a day.

4,1.1 Kuala Terengganu Alrport

The Kuala Terengganu airport, being classified as C3, is one of nine
designated major airports in Peninsular Malaysia, according to NASP. It is
located 20 km north by road from Kuala Terengganu and provides services of
regular commercial fllghts, oil field supportlng helicopters and flxed w1ng
aircrafts and prlvate fllghts.

The airport had been under an expansion programme which was completed
recently. With the completion the airport will fall into the B4 category
with the new facilities of a longer runway of 46 m x 2,012 m, stronger
runway surface, larger apron and & terminal building. - The night landing
facility has been délayed until the relocation work of the Esso hangar is
completed.

The Malaysian Airline System (MAS) had operated F27 aircraft from Kuala
Terengganu to Kuala Lumpur, four flights daily on Tuesday, Wednesday, Friday
and Sunday and three flights daily on Monday, Thursday and Saturday, as well
as one flight each on Monday, Wednesday and Saturday to Penang and vice
versa. :

From June, 1984, MAS replaced the F27 flights with B737 aircraft three times
a week. However, the schedule will be revised after observing the
performance of the jet service.

The airport currently serves helicopter transport te and from the offshore
0il exploitation sites and PETRONAS complex in Kerteh as well. However,
State Economic Development Cooperation (SEDC) has constructing an airfield
in Kerteh for the exclusive use of the PETRONAS oil and gas exploitation.
Since it was completed, some of these PETRONAS related flights have been
transferred to the new Kerteh airfield.’ :
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4.1.2 Dungun Airfield

Dungun airfield is designated as one of the ten rural alrstrlps in
Peninsular Malay51a by NASP, But the airfield is at present. closed due to
hazardous obstruction, according to the Aeronautical Information Service
(AIS) of Department of Civil Aviation (DCA), because of restricted
approaches due to hills to the south and west. The obstruction mentioned by
AIS is a hill at which a quarry site is in operation: In addition, the
buildings of the newly constructed Mara Technical Institute close to the
southern end of the runway is another obstruction. '

Dungun airfield, with only a clay topped 366m x 30 m runway falls into the
FO category under the NASP classification system which means it is suitable
for the aviation of less than a 10 seater aircraft. There is no terminal
building.

4.1.3 Kuantan Airport

The Kuantan airport is also one of the nine major airports in Peninsular
Malaysia as designated by NASP. But unlike the Kuala Terengganu airport
whose operation is managed by DCA, the Kuantan airport is jointly operated
by DCA and Royal Malaysian Air Force. DOCA owns the civilian facilities,
such as the terminal building, parking apron, etc. The facility of the
airport currently falls into the A4 category under the NASP classification
system with a runway of 2,804 m x 46 m. B737 or a similar sized aircraft
are able to use it. DCA has no plan to carry out further extensious of
their facilities, at least for the time being.

MAS is currently operating domestic flight from Kuantan to Kuala Lumpur
twice daily and a round trip on Friday and Sunday to Johor Bahru. Most of
these flights are made by F27. There are two round trips per week between
Singapore by B727 aircraft or a similar type jet flights.

4.1.4 Kerteh PETRONAS Airfield

in addition to these three existing airports/airfields, the PETRONAS is
building for its own use a new airport/heliport at Kerteh with cooperation
from the State Economic Development Corporation (SEDC).

The main purpose of the Kerteh airport is to support the oil producing
activities at about 150 - 200 km offshore of the study area. At present the
support operation is from the Kuala Terengganu airport.

The Kerteh airport, completed in September, 1984 as scheduled for Phase A,
has ‘a runway 1,100 m long and 30 m wide, a 48 m long parking apron, taxiway,
helicopter parking, fixed wing apron, terminal buildings, hangars, fire
station, fueling facilities, control tower, ektc., according to SEDC.

A regular flight service by Malaysian Air Charter starts in March 19857with

36 or 28 seat planes for two or three trips a day between Kerteh and Kuala
‘Lumpurt. :
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In Phase B, the runway is to be extended by 300 m., When Phase C, the last
phase is completed the airport will have a 2,000 m runway. The land has
already been acquired for this with space for a possible future commercial
terminal building. But the exact schedule to commence Phase B and C is not
yet fixed.

o2 Aix Transport Statistics

Table 10.22 summarizes the air transport movement of the Kuala Terengganu
and Kuantan airports as well as all airports in Peninsular Malaysia. There
were both international and domestic flights at each of these two airports.
But while most of the domestic flights were. scheduled ones, all the
international flights are irrepular chartered ones. A regular service to
Singapore from Kuantan has started early in 1984,

At the Kuala Terengganu airport, the number of passengers on the domestic
lines grew by an average of 36% per annum from the figure of 9,680 in 1973
to 155,000 in 1982. The growth rdate for the latter half of this period was
approximately 10% higher at 42% than the former half of 32%Z., At the Kuantan
airport, the same category grew at an average rate of 13% per annum from
12,000 in 1973 to 37, 000 in 1982.

The domestlc cargo and mall transport did not grow as steadlly as the
passenger traffic. 1In 1982, the cargo transport was 60,000 kg and the mail
was 95,000 kg at the Ruala Texengganu airport. The flgures at the Kuantan
airport were 52,000 kg and 64,000 kg, respectlvely._

Relat1ve1y lower volumes of demand for service at ¥uantan than those of
Kuala Terenggamu comes from the fact that the distance to Kuala Lumpur is
only 270 ki from Kuantan by road. Savings in travel time at this distance
¢ompared to the road travelling is modest. The road distance from Kuala
Terengganu is 500 km. ' : ' '

In comparlson with the above statistics, the total passengers was found in
Peninsular Malaysia of 1982 was 5.2 million out of which the Kuala
Terengganu airport shared 3% and the Kuantan airport 0.8%. The passenger
- vlume increased at an average rate of 12.4% per annum from 1973 to 1982 in
Peninsula. '

4.3 ‘The National Airport Systeﬁ Plan 1981 (NASP)

NASP covered almost all the airports in Malaysia to study the existing
service level and future prospects and recommended the development of each
airport up to the year 2000, Table 10.23 presents Che summary of NASP
recommendations for the Kuala Terengganu, Kuantan alrports and the Dungun
airfield. :

For both of the Kuala Terengganu and the Kuantan airports, the NASP recommen-—
dations- strongly suggest the introduction of A300 aircraft operatiom,
dlthough they are supposed to remain as domestic airports throughout the
forecast period by the NASP (Volume I). However, a regular flight of two

. trips per week between Singapore by Singapore Airlines started in March,

1984. It is an indication of the direct openlng to international’ alrllne
network from the study area.
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4.4

Recommendations

(0

(2)

In order to support the industrial development of ‘the study
arca, international services at Kuala Terengganu and Kuantaun
airports are indispensable, The service should be realized in
the first half of the 1990s.

The Kerteh airport was orginally designated to serve PETRONAS
offshore production activities. Common civil aviation service
has been proposed by Malaysian Aiy Charter from Kuala Lumpur
two/three trips daily since March, 1985, The prospect of demand
for the service is hard to confirm, but the commercial service
should be maintained for the benefit of local people and the
support of industrial development of the study area.
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He Ports

5.1 Existing Facilities

Along the- coast of the study area, there are a number of small estuaries and

river mouths, some of which are used as fishing and local ports.

Out of

these places, the ports in Dungun and Cukai are major ones, although their
qerv1ces are poor because of sedimentation and the river mouth bar formation.

Theré are two other ports, outside the study area, which have larger
facilities; namely,‘the port of Kuala Terengganu, one of seven minor ports
in Peninsular Malaysia, and the port of Kuantan, one of four Federal ports:

in Peninsu

lar Malaysia.

Table 10.24 represents the major characteristics of these four ports and
Table 10.25 summarizes the vessel movements in 1283.

Table 10.24

MAJOR CHARACTERISTICS OF EXISTING PORTS

‘Present

Port . Ac(:ommoda“~ Operational . 6
tion Limit Period .Operations ars
Kuala Vessels to Year-round Regular 0il, oil prod-
Terenggaﬁul) 2,000 DWT traffic ucts, sawn
timber, and fish
cukail) Vessels to Year-round Regular Timber, palm oil
500 DWT (vith occa- "~ traffic crude & products
“sional drift) :
Dungunl)' Vessels to Non-monsoon Small fish— Fish, palm oil,
100 bWT ing vessels and logs
KuantanZ) Vessels to Year-round Regular General commer—
35,000 DWT ' traffic cial .goods as a
: including major interna-
_ocean-going ticnal port
vessels
Source 1) Terengganu Coastal Regional Study.

2) The Port of Kuantan Authority.
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The port of Dungun is located at the south bank of ‘the Sungai Dungun and is
a typical'river mouth port.  The port serves.at present for the landing of
fish which are locally consumed. In addition, there is a small movement of
lightering logs to ocearn going vessels. DBut.activities are reducing during
the -monsoon season as is apparent in Table 10. 25..

The port of Cukal is located at the south bank’ of the river mouth where
Sungai Cukai meets with Sungai ‘Kemaman. As shown in Table 10.24, the
setviceability of Lthe port is 1arger than Dungun. Dungu: Poxt faces a
similar sedlmentatlon problem as 1n other ports of the si udy area.

The port of Cukai is operat10na1 all year round due to g)od natural
protection, except occa31onal drift restrictions at the —iver mouth, _
according to TCRS. The véssel movément of the poxt of Cikai is approxi-
mately seven times larger than that of the port of Dungun. The reduced
activities durlng the monsoon season are shown in Table .0.25.

The port of-Kuantan wh1ch_1s situated some 30:km_south of the study'area
started providing service in 1983 with a. capacity of catering for vessels of
up to 35,000 dwt. It has ‘a quaywall of 725 meters long consisting of three
conventional berths, one container berth 250'meters long and a tanker berth
cowpleted in 1984, The port basin is well protected by a north-south break
water and has ‘2 draught of 11.5 meters at low tide, according to the Port of
Kuantan Authority. Being designated as one of four Federal ports, this port
is expected to play an important role in the 1nternat10nal trade of the east
coast. .

The. port of Kuala Terengganu, designated as one of seven minor ports in -
Peninsular Malaysia, has a capacity to serve vessels up to 2,000 dwt. The
port is situated at the river wouth and the south bank of Sungai Terengganu
and .1s facing a serious sedimentation and entrance bar problem. A draught
of 3 5 meters at high tlde was cleared by the dredging service of the
Maritime Division, Mlnlstry of Transport. The harbour office in Terengganu
completed-a capital dredging of 750,000 cubic ‘meters and is carrying out .
maintenance’ dredging of 300,000 cubic meters per annum. The Maritime
PDivision 1s constructing another dredger bto service the east coast.

5.2? On?going'Development.

There is a. significant development carried out at present the Tanjong Berhala
Port, approx1mate1y ten kilometres north of Cukai. It has three berths which
are the- supply base;. the east wharf and the LPG jetty. The supply base has
a 300 méeters quaywall and a turning basin of 400 meters diameter with a
draught of nine meters serv1ng vessels up to 35,000 dwt. - It has already
staxted prov1d1ng services to the support activities for ocffshore oil rigs
and, in the meantime, it is used for the landing of ‘construction materials
in the development of the nearby Telok Kalong industrial estate.

~The east whdrf mostly c0mp1eted by the end of 1984 will be used for the
import ‘of iron ore to be consumed by Perwaja steel billet mill. The capacity
of Phase I will be 60,000 dwt with a draught of 16 meters, while it is
planned in Phase II to serverfor 130,000 dwt with a draught of 19 meters.
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A channel is to be built at an initial cost of 70 million Ringgit to
approach the Bort with the expected annual wmaintenance dredging of 150,000
cubic metres ' . ' :

The LPG jetty will be used by PETRONAS for the export of 1PG. It will be a
290 meters long jetty and:1,300 meters long breakwater and will have a
draught of 14 meters for vessels of up to: 40 000 dwt.

The total cost of construction is expected to be in the order of 330 million
RlnggltS).- The port covers a total area of approxlmately 20 hectares.

When enlarged to the capac1ty of 130 000 dwt, 1t will become the largest
port in the country.

5.3 Recommendations

(1) In considering the facilities in the ports of Kuala Terengganu,
TanJong Berhala and Kuantan, there will be ‘1o need. to construct
a new ‘port. for. OCean—go1ng vessels.- _These’ porLs w111 meet the
requlrements of the economy ‘of the. study area. In the case of
the Tanjong Berhala Port, the’ request by some. plants located in
Telok Kalong to use it will be raised sometlme in ‘the future,
although it is a purpose built port. ~The port should meet these
requests. because its service is a prerequisite for the -
development of the Telok. Kalong Industrlal Estate.

(2) The ports of Cukal, Dungun and other small ones, mostly serve
the: fishing industry and a small amount’ of- cargo movement.. The
_ development of road network ‘and. 1orry service have shown' an
advantageous: service for cargo movement when compared ‘with the
coastal marine transport - system, which has problems such as
sxltatlon, monsoon, and 1nadequate port facilities. -

It ls cons1dered that the ports in the study area should be
maintained with PrOper. dredging and river. 1mprovement. An
addltlon, jetties and/or wharves should be constructed for
fishery service and other minimuwm necessities. However, the
requirement for extensive investment in these ports will not
arise in the near future, as far as the recommended functionas,
shown in -Table 10.26 can be maintained properly. :

Source : &) The Dredging Requirement within Peninsular Malé}sia,‘lQSﬁ,
‘Maritime Department. L

5) By SEDC. .

b
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" B Railways

The -east-West railway line expected to go through the study ared is now
under planning by the Malaysian Government. However, the plan and programns
are not concrete enough to be incorporated in the sub-regional plan.
Therefore, the railway plan and its impact on the study area are shown in

_conceptual asPecta.

A feasibility study has been undertaken. by the Malaya Rallway Authorlty and
a JICA study team on the east-west lines pa331ng through the area. The
final reésults of the viability is said to be shown in late-1985. However,
the Malaysian Govermment has decided a rallway construction plan as follows
(according to the letter of EPU on September 14, 1984):

(1) The 1n1t1a1 phase of 1mplementatlon wou ld connect
Port Kelang == Kuala Lumpur == Janda Baik - Temerloh
Kuantan = Cukai - Paka

(2) The schedule of imjplementation has not been decided yet.

(3) a provisional alingment ﬁas'discuSSed between the Malaya
Railways/ Authorlty (MRA) and the Terengganu State on whlch the
fe351b111ty study is; belng carrled on. -

The ptovisional alignment is shdwn in Fig. 10 2 of this chapter. The rilway ~
is proposed to run along the western side of Route III, with rallway
stations of. Cukai, Kerteh Paka and Dungun, ‘and a branch line to Telok Kalong
industrial estate. I1f may also provide cargo service statlon in the Kerteh
industrial estate.

Railway stetiop-at Cukai and Dungun will be located a few kilometre away
from the town centre. The location has a close relatlonsh1p with the urban
development plan in the followlng aspects.

= Land uge
~ Urban road netwark

B Infrastructure plans, partlcularly in dralnage system
- Access services in transport and communlcatlon ' '

The above aspects were studied in the conceptual urban structure plan in
chapter 9 of Technlcal papers and in the wain report.

:10 ?_65.'
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CHAPTER_ll FLOOD CONTROL AND DRAINAGE

1. Scope of the Study
1.1 Purpdee of the Study

The south Terengganu area-is exposed to heavy ralnfalls durxng the monscon
gseason.  The downstréeam areas of the River basins are low and flat. Under
these natural condltlons, deVelopment of agriculture, forestry, industries,
etc. have been carried out and also planned for both upstream and downstream
areas of the rivers. : . :

River flow will be affected by the developments, whlch w111 be affected by
the river flow, espec1ally in the. case of the 'low and flat areas.. Whllst
the river improvement or water resources development takes a long tlme,
developments occur rapidly. Therefore, problems espec1a11y of floodlng
becoine serlous as developments grow.

In the study area, the- flood problem is more serious than that of water use
because of large volume of low flow rates in the rlvers, and natural
condltlons described above.

Methods of solution to the flood problems in relation to the developments
aré the main thrust of studies in order to minimize flood damage.

1.2v Stedy Items
(1) Watef ﬁse
- Counteemeasures'against_saiiniﬁy intrusion at the intekes.
(2) Flood | |

= Informatlon for 1andu5e, .such as, necessary land requ1rements for
river improvements in the future, and iand c13351f1cat10n from the
viewpoint of potentlal flooding. :

- A master plan for long_and short raunges in mitigating flood damage.
- Sedimentation in the rivers

The river mouth sedlmentatlon problem is to be included in the river
improvement study. - Beach erosion at dungun is" to be studied together with

the river mouth study of the river.

1.3 Reports and Data
(1) Locations"
The area concerned with the studies for water resources and flooding
are the river basin areas lying between Sungai Dungun and ‘Sungai

Kemaman. The. beach erosion problem at’ Dungun is ‘included in thls
study, lLocations of the rlvers are shown in Fig. 1l.1.
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(2) Previous Study Reports

Major studies cencerning water use, flood, estuary and coast have
been performed by various agencies, which reports are shown below:

1) Terengganu Master Plan Study, 1983 ~ TMPS
2) National Water Resources Study Malaysia,

1982 = NWRSM
3) WateriRésdurces Development for Domestic

and Industrial Water Uses in the South

Terengganu Region, 1981 ~ SCTWR
4) Terengganu Coastal Region Study, 1980 . - TCRS

For studies on the rivers and coastal areas, these reports include
the following contents;-—

~ Natural features of the study area . - (4)

- River mouth sedimentation of the rivers

and beach erosion at Dungun ' —.(4)
- Prediction of wéter requiremenfs. . *I(l),(Z),(j)
- Problems of water supply ' - (1),(2),(3)
- Landuse, etc. | - (i),(&)
- Water use including ground water - (2),(3)
- .Préfilés of the rivers | - (2j3(3),(4)
- Flood damage and flood prone areas ' - (2),(3)

~ Overall study and recommendations for watey.
resources development, flood mitigation and

the costs - (1),(2),(3)
- Water quality —'(2),(3)
- Drainage —.(1),(5),(4)
-~ ngraii'hy;roiogicél analysis o - (2),(3)
- Other general information : - (1),

(3) Available Data
1) One inch to a mile topographic map, 1972
2) Rainfall intensity duration curves, DID

3) Daily rainfall in the study area, 1959-1979, DID

11 - 2
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4) Daily discharge of Sungai Dungun and Sungai Kemaman,
1975-1981, DID

5) Results of hydrological analysis (Hydrolegical Procedure No.
1, 4, 11 etc.), DID

6) KETENGAH Area Landuse Plan, KETENGAH Headquarters
7) Marine Charts, London, Published by the Admiralty

8) Wind aund wave data, Kuantan and Kuala Teredgganu.PQrté,
analyzed by the Meteorological Dept.

9) One inch to three miles Landuse Map, National Mapping.
10) Tide Table, 1984, Port Authority Téréngganu, Marine Dept.
11) Cukai Flood Mitigation Study, 1978, DID

12) Lapuran Banjil 1983 Untuk Negeri Terengganu, DID
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2.

2.1

Existing River Conditiocns

The.River-Basins

hx1st1ng condltlons of the rivers were have been explaxned in the reports.
(1) - (4). Main characteristics of the river basins in 1elation to the
river planning are summarized below based on the reports, data and. the field

reconnalssance._

(1) Topography anﬂ Geology

- The western half of the study ‘area atre - mountalnous with the hlghest

eastern ridge of Mt. Andi Angin (EL. 1, 460m). The eastern half is
featured by low hills, rolling plalns and swamps. Major geological
members. are carbonlferous and granltlc yocks' in the hilly ox
mountainous area, and alluviams in the low area along the coast.

(2) Catchment Area

 The River : Catchment Area (km?)
Sungai Dungun . 1,812
Sungai Paka : : 830
Sungai Kerteh , 266
Sungai Kemaman and Cukai . ' 2,183

Source: Measured from the 1 inch to a mile wap.

(3 Landuse '

The total forest area decreased from 10, 093 sq km or 784 of the whole

State in 1966 to 6,608 sq.km or 51% in 1979 by forest exploitation
not only for 1ogg1ng purpose but also for execution of agricultural
land development schemes. Major landuse patterns in 1979 were
forests of 6,608 s¢.km, grassland. of 280 sq.km, annual and perenmial
crop land of 1,777 sq.km, swamp of 1,080 sq.km and miscellaneous land
of 3,218 sq.km in the State. ! o ’

The towns of Dungun, Paka, Kerteh, Kemasik, Kijal and Cukai are
located along the coastal area.

{4) Run-off

Climatée is usually hot and wet. Average annual rainfall is high of
2,500mm ~ 3,000mm, of which 50% occurs in November tec January, being

. strongly affected by the northeast monsoon.

Run-off in rivers wholly or partlally located in the State of
Terengganu is estimated based on the 1961 - 1979 records at the
hydrological station No. 5130432 in the Terenggamu river. 2) The
surface run~off is’ 25 billion cu.m/y or 58% of the rainfall of
43 billion cu.m/y. Evapotranspiration is 16 billion cu. m/y and
groundwater recharge is 2 billion cu.m/y.

Source:

1) and 2) State Report Vol. 7, NWRSM
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2.2 - River Channels
‘Longitudinal profiles for the Dungun and Kemaman Rivers are ‘shown in NWRSM.
River conditions and cross-sections for the Dungun, Paka and Kemaman Rivers

are contained in SCTWR.

According to'these'data, downstream reaches of about 20km from the river
mouth are almost flat with riverbed slope of about 1/5000.

Cross—section of the Rivers

Downstream3)
River ' " Width (m) Depth (m)
Dungun 150 - 240 6 -9
Paka 90 -~ 100 6 -0
Kemaman 130 - 150 4,5 - 6
Cukai - 140 = 145 8

Riverbed materials are mostly sand{ High concentrations of suspended solids
inflow to the rivers are seen during rainfall from developed and developing
areas and the deteriorated portion of fill and cut along the roads.
2.3 River Usagé
Usage of the rivers in the Study Area are summarized as follows:

- Navigation and ports are mainly for fishing in the river mouth.

~ HNavigation by ‘small boats for transportation from kampung to
kampung in the upstream reaches.

~ Intakes for domestic and industrial water supply.
- Washing (laundry and bathing)

~ Recreation (swimming, sport, fishing, etc.)

2.4  Flood Damage -

Floods in the Terengganu State; during the.past twenty years, have occurred
about once every two years and once every three years with heavier damage.
Flood damage has increased in proportion with the development in agricultural
“and urban areas. Landuse in the flooded areas by river basin are shown in a
previous study which are summarized in Tables 11.1 and 11.2.-

Source:. 3). SCIWR
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Since water depths during the floods ave deep and 1ast for more than several
days, all human activities are greatly affected. During the Deember 1983
flood, traffic on: the road from Kuantan to Kuala Terengganu was suspended
for about two weeks. Though studies on flood have been carried out,
countermeasures (such as storage of flood water, river improvement, etc.)
have not been 1mplemented except for some flood warnlng facilities. Main
reasons for flooding are considered as follows:

- Back water from the main stream

"- Inadequate dralnage

- Development in the flood prone areas

~ Deposition of silt 1n the river due to soil inflow from developlng
areas :

- River mouth sedlmentatlon

- Heavy rainfall and flat topography :

- Effects of development in the hilly area on run*off

Table 11.1 * LANDUSES IN THE RIVER BASINS

Kemaman,

River Basin(s) Paka Dungun Kemasik,
S : Kexrteh
Landuse (1000 ha)
- Urban Area . - - 0.1
~ Mining : - - 0.2
- Mixed Horticulture ' - _ 0.4 S l.h
- Rubber | 0.5 1.0 1.6
- 0il Palm | - 0.7 0.2
-  Coconut’ ' ' 0.1 , - . 0.1
- Other Grops - - -
- Pady 0.1 1.3 0.8
- Pasture/Grassland 0.2 0.3 0.2
~ TForest Land ' 1.6 10.0 6.2
- Swamp _4.2 7.8 20.7
- Unused Land - = -
- Total Flood Area 6.7 21.5 31.5
"Road in Flood Area (km) ' 2 -1 34,0
No. of People (103) _ _ 0.5 g 7.9 96. 8

' Affected by Flooding

Source. State Report Vol. 7, NWRSM
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Table 11.2 FLOODED AREA BY RECORDED MAXIMUM FLOOD IN TERENGGANU

~ Flood,Area " Populatign Estimated Damage

River Basin  Year (km2) 1980 (10 ). at 19%§$$88§itiqn
Kemaman .1972 265 : 25 3.7
Kemasik 1972 11 - 0.1
Kerteh 1973 50 a1 oa
Paka 1973 41 1 0.1
Dungun 1973 220 .8 1.3

Total : ' _ 602 35 5.3

Source: State Report Vol. 7, NWRSM
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3. Flood Study
3.1 Flood'characteristiés

According to the flood level data of the Dungun and Kemaman R1vers, the

highest flood levels are from five to tem metres above ordinary water
levels. In the low areas along the rlvers, ground elevations are only two

or three metres above ordlnary water levels, Therefore, flood depths in the
low areas are large, and in addition flood durations . a1e long. (Referito
Figs. 11.2 ~ 11.13)

These phenomena are attributable to the factors.described below:

Total rainfall in monsodn Séason is 1arge and inceSsant.

~ Storage volume of flood waters 1s large because of the vast forest
coverage and swamps in the river b351ns.

-~ Flood flow CHp&CltlEb of the channels are 11m1ted by river widths
because of the trees and grass on the river banks. (Refer to Fig.
11.5.) '

- Tppography (geritle slope)

- Other obstacles against flood flow such as ha:féﬁ bridges,
flotsam, houses, etc. : '

- River mouth sedimeuntation.

-9
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. Therefore, flood flow capacity in (2) zone is small
déspite its large flow area. :

FIG. 11.5 = FLOOD FLOW CAPACITY
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