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3-1<1

TRANSPORT NETWORK

General

:Transporthetwork in the Study Area consists of road,

river, air and coastal shipping. BAs is shown in Fig.
3-1 the roads at present serve only very limited parts

”rfof‘thedarea while the:rivers provide the'only-real mode'

“of transport in the remainder of ‘the area Althbugh

d_‘the main- populatlon centres in the Study Area are

3-1-2

':served by regular MAS alr serV1ce, 1ts.capac1ty is very
=11m1ted

Coastal shlpplng plays an- rmportant role 1n transport—

f-rng goods between the- Study Area and other areas such
‘as to Kuchlng, Slbu, Sabah and to forergn countrles

rather more: than the. three exrstrng ports of Miri, -

_Marudl and lebang.. A “land llnkage utlllzrng two fer~
"rles and a passenger ferry 0perat1ng between erl and

'lebang via Brnnel exrsts,

'Present Conditions =

- (1) - Roads. -

'Roads'serve ﬁost of the Miri'Districts, the northern
half of the lebang DlStrlCt and the lsolated Marudi’

'.area and 1ts near V1c1n1t1es

-The erl Blntulu Road hav1ng been completed 1n the
‘early 19705 w1th the trunk road standard _1s a 130 km

'--(81 3 mlles) long gravel road except for some 10 km

(6 3 mlles) from erl whlch 1s surfaced

The feeder roads branchlng from there llnk Bakamu,

N1ah Beluru etc., This road further extends to Kuala

.dBaram where the ferry operates from and then to the
_Brunel border where the road llnkS wrth a trunk road in

Brunel.. Most of the road sectlons are bltumen surfaced

with two lanes. The road sectlon between Beluru and
3Sg.-T1njar is: currently under constructlon us1ng trunk'

road standards and at this tlme only a Few' mlles remaln

:-before_lts completlon. The lebang —'Ng. Medamlt Road- h.“-

SRR



'Fig. 3-1 TRANSPORT NETWORK OF THE STUDY AREA
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coverihg*41fkm(25i6 miles)rutiliZingwa feeder road
‘standard“has.several feeder roads branching from'it'
'-serv1ng the major populatlon .centreg of the lebang
'“Dlstrlct. Most of the sectlons of these roads are’ of
fgravel except those in lebang town and ltS v1c1n1ty.
;Feeder roads of some 30 km(lS 8 mlles) exrst in the
HMarudl areas of whlch the maln llnk lS between Marud1
'fand Lubok Nlbong w1th some sectlons in Marud; town be-—
: 1ng bltumen surfaced.-- '

3(2)~-R1ver B

The river system exten91vely covers most of the’ Study
'Area.- The By’ Baram and its major trlbuterles of Sg.
'-Bakon, Sg. Tlnjar, Sg Apoh and Sq. ‘Tutoh serve nearly
the whole of the Baram DlStIlCt whlle 89+ lebang and
_ ltS trlbuterles serve the lebang Dlstrlct In these

'areas natural communltles have been developed along

. these nav1gable water Ways.

'*Bg;'Baram; the second” largest’ri#er in Sarawak, is
abundant in water throughout the year and prov1des a
rellable water transport channel for ‘the max1mum 400
©ton motor vessels, barges etc, from Kuala_Baram_to:

t-_Long ‘Lama, 225 km (141 mlles) “upriver. 'Tﬁéépassenger_

--express 1aunches w1th capac;tles of 60 80’ passengers
‘are also operatlng dally on the K. Baram - Marudl -
Long Lama sectlon.l Other major sectlons of the system
. are also nav1gable‘for smaller vessels Wlth capaCltleS
of 10 to 30 tons dependlng on the water level. _Foru"

ullong boats whlch are the most popular personal means of

-Qﬁtransport, most o) i the rlvers are navxgable all’ ‘the

”year round ; . The Sg, lebang is- also a relatlvely
s;zable rlver system and plays an 1mp0rtant role 1n

tlgtransportlng logs from Ng, Medamlt to lebang over
'5100 km(62 5 mlles) '

”'fThe Sg. lebang system 1s nav1gable for 1ongboats -
ffthough some’ sect;ons ln the ugper reaches have nav1aa—.‘
'ftlonal dlfflcultles durlng perlods when the water level

N 3-3



is low as also occurs 1n the upper reaches of the
By . Baram system as well., '

(3)  Coastal. Shlpplng

The ports in the Study Area belng located ln M:LrJ_,=
.Marudl and erbang are the basls of external trade of.
which Miri is Lhe most 1mportant Shlpping'between
erl and destlnatlons wrthln the South Chlna Sea is at
‘present malnly served by 1, 500 to 3 000 ton vessels
employing llterage service 1n transportlng goods to and
from Miri to the open anchorage out51de erl. Shallow
; draft vessels able to cross: the erl sand bar: w1th 300
to 400 ton cargo goods at hlgh tldes are also belng
operated between erl, Kuchlng, Sibu and neighbouring
'countrles ‘
" The small COesters having'shallow drhftscan'aVOid the
difficult stevedorlng operatlon at erl ‘Roads’ therefore_
"belng able to compete wrth larger Shlps in economy even
for “the sectlon between S1ngapore and. erl,, Kuala Baram
is better srtuated havrng a water depth at the Baram
bar of. about 2. 7. m (Bfeet) ‘at hlgh tide whlch can
lfacllltate the use of shallow draft vessels with up to
1,500 tons loadlng capac1ty but however Kuala Baram is
's1tuated some 25 km(lS . 6 mlles) from erl, which- neces-.
- 51tates the need for trucklng to erl at a cost of some
_M$5 to M$6 per ton.. '

Marudl 1s at pxesent served by shlpplng serv1ces to
.Slngapore and. Penlnsular Malay51a via“ trang- shipment
"Lebuen w1th frequent_launch ‘services’ to/from Kuching, .
ESibu=and'Miri'via Koala Baram'béing'eiso:ayailable. _
-ZThe Bg. Baram 1s suff1c1ently w1de and deep at Marudl to
Efac;.lltate calls of shallow draft VeSSGlS with loadlng |
.capacrty of up- to about l 000 to 1, 500 tons It would,
_however, be. necessary to’ construct new and better port
tfaC111t1es to. accomodate the larger vessels, GoodS'
-;transport demand through Marud1 ‘port was approxrmately
24, 000 tons. in. 1977 thus the most popular klnd of



-vessels are those w1th loading capaclty of up to
200 tons. _ ' ' '

'7L1mbang is. at present also served by shlpplng servicasg
~.as has been descrlbed for. Marudl.. The bar at the mouth
-of the Sg. lebang restrlcts calls of. vessels with
loadlng capac;tlee of more than 300 to. 500 tons dependm
alng on the vessel type. Durlng the "landas.season“

the vessels often face dlfflcultles:ln croSsing the bar
_w1th the result that shlp calls are reduced to apprOXl“
mately 40 percent of normal. operatlon._

ﬁ(4)- Alx:

-:iAt present, flve alrports ex1 t in the Study Area, these
'tbelng erl, Marudl, lebang, Long Serldan and Barlo.
_erl Alrport has fac111t1es to handle alrcraft types up
to that’ of the Boelng 737, wh1ch began utlllZlng the
‘alrport in’ 1977 but at the remalnder of the alrports
“only small alrcraft such as the BNZ with a llmlted
Apassenger capa01ty of only eight can ‘be fa01lltated.
: Augmentlng the. regular servxce by MAS,Efrequent charter
'-lfllghts operated by other companles are avallable.

vaxpan51on of lebang Alrport currently under study _
_env1sage fa0111t1es hav1ng the ablllty to handle air-
craft of the Boelng 737 type.

';3“5_l



3.2

OUTLINE OF ‘THE THAFFiC sunv’evs o

At present comprehen51ve traffic data,_coverlng the

"Study Area, ‘is scarce in its avallablllty. ‘As' of road

traffic, however, the ‘traffic dount flgures at major
p01nts have been adequatly prepared with’ trafflo counts

coverlng a. complete week durlng each census perlod

hav1ng been carrled out tw;ce a yvear smnce the ‘early
19705, although no orlgln and destlnatlon qurveys ‘have
been’ conducted. Statlstlcs of alr.passenger ‘and cargo.

movemments were available at the Department of Civil

Aviatioh in each of the Districts. -Stétistics of

1mp0rts and exports by poxt were complled by the Sta-
'tlstlcal Department in the: form of computer outputs.

However the port etatlstlcs 1nd1cete only . the external

_movements of goods.: Informatlon on rlver trafflc and

coastal shlpplng trafflc in the Study Area was actually'
not at all avallable.

In order, therefore, to obtain characteristics and

‘_dlstrlbutlon of traffic'particularlyaby'river'énd road,
-dlfferent types of traffic surveys:were conducted as
- shown_ in Table 3 -1 The locatlon of the survey. statlons

is shown 1n Flg 3-2.
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Fig. 3-2 LOCATION OF TRAFFIC SURVEY STATION
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3f3"1_

'ROAD TRAFFIC

Road Traffic. .Volume

-(15'-AVerageéDeilyeTraffie-

The results of the trafflc census belng carrled out by -

.'P W D tw1ce a year 1ndlcate falrly good ADT level on

the major road sectlons in the Study Area es ehown in
Table 3 2.7 ADT on the erli# Blntulu Road varles appro~_

x1mate1y from 300 to. 5 000 and 1ts annual 1ncrease rate
Tbecomes hlgher in the V101nlty of erl.f ADT on the

lebang-4 Ng.-Medamlt Road is much lower and is only

'about 120 to 230 except the sectlon near lebang Town

where the ADT- reaches approxzmately i, 500

Table 3-2 . AVERAGE DAILY TRAFFIC AT CENSUS STATIONS ON
EXISTING MAJOR ROADS IN THE 8TUDY AREA 1/

'Aﬁrl'n- '

: ’ D Asaus -
i1 a . . - ] ol . I
s Name of Road 19761975 1976 1977 _ 19783/ peieh,
A Mirl - K. Baram road ' © 1,066 1,053 823 1,002 891 4.0
"B Lutong - Wiri road . 4,436 5,568 . 6,697 9,095 8,696 20.2
. € Miri - Tg. lebang road 3,095 3,742 3,211 .3,091° 3,484 - q.5

B Mire - Bintuly road. - ST : o .
) o (Mtrd towm) 1,852 2,206 2,294 3,333 5,363 28.9

- B Miri « Bintulv road

¢ (Bakem junction). | 542 469 468 . 575 1,513 25.3 -

F  Mird - Bintulu Toad . ' . o kE L
: - {(Bekeou Junctionm) . 466 4527 39800753 0 716 1407 0.
c- Miri - Bintulu read}'..' S o Ok PR

: (Beluru junction) = 1307 - 34270299 515 356 7.3

. . s : ’ B . .

H Kirf - Blfulu road e R R R
- . (Batu Niah junction)_ | 246 255 1260 - 305 n.a. 6.9
1 Harudi - Ulu Linet koad 1,036 _533-._“705:; -537 <984 ar9.n
I Limbeng - Pandaruan road 731 BL0 854 981 1,241 '13.3

Tk Kuboag —-Limbang road L8747 1091 1,065 11;103°.1,454 11,9

L Limbang-N Hedamit toad. N R A LR
(Kubong junction)j‘ 1,201 AB6 232 1235 o227 4.9

" Li.mbang - N Medanit road L Ce . I
ol . {Batu Danan. junction)_ Soo1 96 T 118 02 121 2.2

N .N.-_Limba.ng - ‘H Hedami_t road:i. S eria s =
(Ukong junction) © 8L 73 43" 737'.' 7Y 43,3

) Soutjc‘:er:_ B, H.D, tmffic census . .
: 1._:‘ lz—hour traffie for both d:[rections excluding motor ;
oo .gyeles :: i . ;
2/ ¥irst-half year data only _ .
‘37 Lucation uf survey atatione is shown in Fig 3-2. .



(2)

Traffie'éompositien

Traffic domposition by vehicie"tYpe3iS”summarized in

Table 3~3 which indicates that passenger cars generally

‘have a share of nearly 70% in the 1mmed1ate VL01n1ty
"of towns like erl and lebang but wmth thelr shares
belng reduced to 30% to 50% in the suburban or rural
_areas whlle trucks share higher’ percentages.

1978

Table 3-3 TRAFFIC COMPOSITION BY VEHICLE TYPE,

o L (%)

. _ Car/Taxi Van and Trucks.
Survey L ' o Truck -
Station Name of Road: Car - Taxi Bus Van Tra:[1erl]fruc"k Others

A Miri - K. Baram road 56.0 13.5 2.7 ~ = 11L.6 16.2

B Miri - Lutong road 63.8 5.6- 2,7 4.0 0.3 14.0 9.6

¢ - Miri - Tg. Lobang road 78.9 1.4 3.2, 1.1 - 5.2 10.2

D '-Miritf’siﬁ¢q1u;r05d;_; o R o 7

. (Miri town) 36.0 . 7.4 4.8 8.4 0.7 24.9 17.8
E Miri:— Bintulu=road's ‘ S ' : .
. ' ' (Bakam junc,) 32,7 17.4 3.1 0.3 6.9 29.3 10.3
¥ Miri - Bintulu road _ . . _ :
7 (Bekenu junc.) 26,4 16.1 1.6 8.3 - 33.5 14.1
G Miri - Bintulu road e
: ' (Beluru junc.) 22.8 10.9 2.7 4.8 1.1 43.8 13.9
I Marudi-Ulu Linei road 58.8 5.8 3.8 - 0.4 11.4 19.8

'J  Limbang - Pandaruan road - 46.5 7.8 2.8 6,1 0,2 15.9 20.7

K Kabong -'Liﬁbéﬁg road 58.9 9.6 3.0 4.6 12.8 - 1l.1

L Vlebang = N Medanmit road. I o Coe _ C

. A (Kubong Junc ) 28,0 30.6 11.8 3,9 2.6 6.1 17.0

lM Elebang - N Medamlt road | . T : S A

' (Batu Danau junc.) 21,9 35.2 8.6 .~ 7.0 1.6 25.8.

- Bource:

PWD traffic census



{3) Traffic Vaxiatidn-
; Dally variation. of the road trafflc at major censue
statlons is. 1llustrated in the. Appendlx Flg. A-3-5
_3and Table 3_4‘shows,the ratio of 12 hour traffic
to 24 hour traffic. The ratio is higher in the vicinity
of. tdwns where the hours of activities are longer. |

Table 3-4 DAYTIME TRAFFIC RATIO

o _Traffic Volume . . Daytime.
Survey . Daytime I . Traffic
Name of Road Station _ 6 4.m. ~6 p.ii,” 24 Hours Ratio
Mird .- K. Baram road A . H§93' 1,011 - - 1.13
Miri - Lutong road = B 8,697 11,841 .  1.36
Miri - Bintulw road = D 5,363 6,002 - 1.12
o ((Miri town) RUETI . . ) : . o :
Miri - Bintulu road - E 1,513 - 1,584 © 1,05
e {Bakim Iuma) : : - . e o
- Mirxd - Bintulu road F 717 1,003 . 1.40

~{Bekénu June. )

The weekly varlatlon of the road trafflc does not neces—'
=sarlly show any dlStlnCthe patterns as shown in
Appendlx Flg. A -3- 6. '

;(4} Estlmated ADT on: the PrOJect Road Sectlons .

”Based on the results of PWD trafflc census and those
t?of the trafflc surveys conducted by the Survey Team,.:
.:the ADT on the ex1st1ng sectlons of the Pleect Road
'Twas estlmated ‘as. shcwn in the Table Q.S,V:V

 Table 3-5 ADT om'TﬁEfEXISTING PROJECT_ﬁOAb;'1978'“

fiieugth'th” Van/

... Section 5~ﬂﬂ‘,‘,;'u'(km ) Gar.Pick up Truck Bus Total
: Miri/Bintulu Rd.. - Beluru o 18, o'—;:.sp;_;r17_-iz-97]“ 2 176
N, Medamit'— Ukong Junc.rzfﬁ;_i <10}7:.eeﬁ355€,:-5'w .722'1u7_7} 69
‘Ukong Junc.'— Batu Danau Junc, :t.‘8;3'r;f‘&6,“3s'6l' tyBQ,th-ﬁf: . 88
:Batu Danau Junc. = Kubong June.  13.4 96 13 f-_ES :_93'  183
| Kubong Junc. - Limbang o o 8.6 .565 - 42 h 200 “'f25_.:¢_832




'lembang and Marudi respectively.

Road Transport

)

Bus'Transpoft/Taxi

At present flve bus companies’ are operatnng in- the
Study Area of Wthh three are in Miri and one in
‘Of the three bus

companies in Miri, twoﬁoperate mostly in Miri Town.

.:Table 3 6 summarizes the operatlng condltlons of buses

in the Study Area..

Table 3-6 BUS TRANSPORT IN THE STUDY AREA

Average e
: No. of Total Kilometrage Total.
Area Year Buses Kilometrage“per Bus . Passengers
Miri . 1968 .30 1,115,550 1019 - 1,721,392
1973 32 1,935,900 165.7 - 2:390,508:“.f
1977 45 2,680,600  163.32 - 4,575,144
Limbang - 1968 5 . 348,820 191.1 77,732
19737 3 547,060 499.6 30,000 -
©1977 9 353,070 107.5 161,518
Marudi 1977 3 66,670 - 60.9 52,500
' SourCe; .I:aﬁd Translaort .Dep.alrl:tnieﬁt‘

Bus fare is establlshed 1n proportlon to the dlstance

'travelled belng M$0.1 per mile or M$0 062 per kllometer

' with a baszo mlnlmum fare of MSO. 20

Bus routes and
fares out51de of towns are summarlzed in Table 3-7 and

Flg. 3= 4.

_In the Study Area, the tax1 serV1ce plays an’ lmportant

'role not only 1n towns but also out51de of them mainly

" due to the. fact that the tax1 fare per’ person with four

to five paasengers carrled together equals the- bus fare

on longer dlstances and also partly due ‘to. the- lOW"

frequency of bus services.



‘Table 3-7 BUS_ROUTES AND FARE

' . Distance . : _ Frequency of Services
Route °~ -  km., {miles)  Fare (M$)  (vehicle/day)

Miri =—» Lutong 1.3 (@) 0.70 S 60

Miri_-“."‘_"‘;’ Sungel Satap  48.3 (30) 300 4
Mirif~ﬂ¥-Bakam o _.'- 1707 (li):f ' lkZb ok
MifiH'Batu Niah." 112.6 ':('503_ | ' 700 . L 8
MiriH Bekenu ek (40) o _‘4.0'9:_ | BET)

Miri-=— Bintulu = - 202.7  (126) 10000 1

Limbang ‘«—= Kubong | 19,3 '.'(12) . 1l20 S0 18

Linbang = = N. Medamit ~  40.2 (25) 2,50 6

- Pig. 3-4 :ROUTES'OF' BUS SERVICES

5 :fQ—lBII .



(2). Truok-Transport

Trucks 1n usage in the Study Area’ usually have only a
1oadlng capa01ty of flve to six: tons, although PWD
'."along with some Oll oompanles have a few truok trallers'
with hrgher loadlng capacity while some’ ‘timber companles
have artioulated vehicles with up to 20 ton . loadihg
‘capaoltles operatrng on. thelr own tlmber roads but the

number is very limited.

 The main, reason for llmltlng trucks to flve to 81x ton
loading capaorty is the ex15tence of numerous temporary
brldges, mostly of the. Balleyubrldge type.,c

{3} Number of vehlcles

Statlstlcs on vehlcle reglstratlon are avallable only
' by .Division. Table 3- -8 shows the trend of the number of

vehloles 1n the 4th and Sth DlVlSlODS.

_ Table 3-8 THE NUMBER OF VEHICLES REGISTERED

Fourth Dlvlslon_;' o Flfth D1v1sion
. No. of Annual Growth No. i of = Annual Growth
- Vehicles rate (Z): ' Vehicles rate (%) .
1967 1,709 = o 131 -
68 - 2,188 - 28.0 . 179 30.6
69 2,704 23.6 223 246
70 3,191 - 18.0 313 . 40,4
71 3,720 16.6. 389 . 26,3
72 4,000 . T.5. 436 12,1
73 4452 0 1L3 462 . 6.0
S s261 177 500 8.2
75 5,887 . . 12.3 G5 7.6
76 7,686 30.6 690 28.3
_'77, . . 8,879:r, #}15;5 | f'?ig?f.i_:.jé,éuj”_ﬁﬂ'
‘Average Kmmual 16 | 1.2

Growth Rate 7
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3-4-1

'P‘ASSENGER TRAFFIC BY RIVER/COASTAL SHIPPING

Rlver PaSSenger Trafflc in the Baram Areas' _

Passenger transport 1n the Baram Area totally rely on
river trafflc with the exceptlon of a very small number
of passengers ut11121ng alr servmces. Transport of
passengers is at present belng done by express launches

-operated by the shlpplng companles and also w1th speed
=boats/]ong boats owned by 1nd1v1duals/long houses.

__(l) Rlver Passenger Trafflc by Express Launches S

Express launches are belng operated tw1ce a’ day per
dlrectlon between K. Baram and Marudl and once a day

per dlrectlon between Marudl and Long Lama -4 1aunches'

_owned by two companles are - 1n serv1ce for K. Baram -
'Marudl sectlon whlle 3 1aunches owned by three companles

efor Marud1 - Long Lama - sectlon B Outllne of the express

launch operatlon is .seen 'in the Table 329 be}ow.

Table 3-9 OUTLINE OF EXPRESS LAUNCH OPERATION

K. Baraﬁ—Marudi MerudieL..Lama'

Distsnce‘(km;j:'fff'n et '.-]00 (64 miles) - 120 (75}miles)
A&erage'TrsVelﬁTine-(hf Y T 3.0 3 5 . 5.0a 8,5
Average Speed Gafhry 2933 22w
Fare per passenger (M$) / '?f T...f' 1035,3‘ f_? 9,8,7;6,5,4,3 fft
Capacity (No. of passenger seats) .70 n SO S _GUi%‘YO

'-No. of ships - in service S 5 ft_i_ » éh¥.rf'i A

“Average No. of passengers per ..
trip in 1977 :

Source Interviews w1th operatcxs SRR

1/ Fare varies depending on the travel distsnce.



Although the time table is stated as shown in=tﬁe”
Table 3-10, delays of half an hour to one hour occur

frequently malnly becaise of the fact that 1aunches

stop wherever the passenger want to_embark or'dlsembafk,

~ fable 3-10 TIME SCHEDULE OF EXPRESS LAUNCHES

Direction '.Depaffufe ' Arrlval '-ﬁéﬁéﬁfu?é  ”Arfival '
Ruala Baram —=Marudi . 7:30  10:30 13:00 1600
Marudi_g;;——;.K. Baram 10:00 13:00° 13:30i_ 16.30
Marudi --—»TLong Lama 7:30 ~12:30 ‘_.—:. - :
Long Lama — = Marudi §:00 . 13100 . =~ . =

Table 3-11 Shéws the.total,nﬁmber,of"passengers éStiQ

matéed by,sdmmarizing-the rerpds_of‘shipbing companies’

in_Marudi.”

18;3:percent..

Average annual groﬁth rate is as high as

_ Table 3 ll NUMBER OF PASSENGLRS MOVING BY

. Year

EXPRESS LAUNCHES

No.

fGroﬁtﬁ-

1974
1975
1976
1977
1978 ¥

of passengers
50,400 L=
64,800 o129
72,000 111
79,200 110
100,800 127

-Source:

Intefviews with %hipping companies

lj Eetimated based on the actual data of Jan
through July

The distribution of the_béssenge: tféffid'by express

launch is summarized in the Table 3—12.  



| (é) Rlver Passenger Trafflc by Speed Boats/Long BoatS'
.*BeSLde the regular SeerCES of pdssenger express
launches, numerous small vesselq llke speed ‘boats
: and long boats are operatlng throughout the Bg._
Baram system. Trafflc surveys were carried out
in Marudl and Long Lama ln order to obtain the _
'level of such trafflc.: As is shown An Table 3- 12
7whlch summarlzes the. 1nterzonal trafflc level by
-speed boats/long boats, trlps ‘are dlstrlbuted
qulte exten81ve1y 1n splte of the consmderably
_expensxve operatlng cost, long travel tlme and
1nconv1n1ences._ Durlng the survey perlod _
was often observed that people travel over: long
"dlstance.,, taklng up to several days._,_ -




Tablg 3-12 DISTRIBUTION OF RIVER PASSENGER TRAFFIC

s iN THE STUDY AREA, 1978 17 |
S o | . : person/day
Sgv . |Sg.. : Long | Upper . | Tutoh/, g
Bakong!. Tinjar Margdi.. ‘Lama | - Baram- Apoh __Toﬁal_
(Miri) o . (204) (28 e L (232)
Bakong| 2 10 3 0 2 22
a sg;_ﬁ : . . S S
vinjar 163 1 0 29
B N 30 22 ) 20 101
Marudd | gy | @ | o) (285)
_ SR Long 37 2 R 73
1/ Figures in parenthesis Lama T {4). (100)
indicate the number of Upﬁér = : &3
passengers moving by e -0
express. launch, while : Bg.Ba1§m _ e (10)
others indicate that of ‘ - [ 8g.Tutoh/ 33
1opg‘boats/speed hoats, . : "Apoh (D
' ' ' ' 350
o E L o (634)
Fig. 3-5 PASSENGER RIVER TRAFFIC TN THE

BARAM AREA 1/

K. Baram

Sg. Tﬁtoh/Apdh..

40 (D) Cl\\\
Sg. Bakong o |
72 (82)
ong Lama

' Sg..Tinjar

- Figures in parenthesis
indicate the number of-
passengers moving by
express launch.

73 (iO)



3-4-2 Passenger Movement between Limbang and Brunei by
SPEED BOAT : .

'_Frequent dally servmces by a number of small speed
;boats are available between Limbang and Brunel
Table - 3 l3 ehows the number of passengers mov1ng along-

- the: sectlon._‘

 Table 3-13 ' NUMBER OF PASSENGERS: MOVING BY SPEED
:  BOAT BETWEEN LIMBANG AND BRUNEL

Qut (to Brunei) o In (from Brunei)

'Yeat Persone/ o Pelsons/ _
o vear Average/day. _year ‘Average/day
1973 335,050' 239 90,997 249 )
74 4,792 114 0 43,170 118
J1975 62,330 . - 171 60,327 165
1976 . 88,952 . 244 . 93,981 . 257
1977 83,020 277 . 87,196 239
1978 lhxgﬁ..:ﬁ.é{:ﬁ[fn __'338.lf}-,*5:h.5} oY

Source. Immigration Office, lebang

l/ Estimated’ baséd on the sample survey oarrled out
on 1st. 2nd. Aug. at Customs Wharf, Limbang

The speed boats w1th an average capac1ty of 15 passen~
gers. are operatlng daily between 7a m. and 6p m.,'
taklng only about 20 mlnutes to reach the other ‘side.
_Aocordlng to the survey results, trlp purposes of pas?'

'sengers are malnly shopplng,_recreatlon and v1s1t1ng
whlle those 'of buSS1ness are scarce.'

'Of these passengers, those who travel between M1r1 and
-,‘ lebang v1a Brune1 are 1ncluded and are estlmated to
'shshare 2. 7 percent or 13 passengers per day in 1977 or
18 passengers per day in 1978.;;.



35

tonnaqe they are. aotually carrylng.

IHVER GOODSTPAFHG

Informatlon ooncernlng goods movement on the rlver

’system in the Study Area was dlfflcult to” dlscern even

though 1nterV1ews w1th the operators of vessels were
carrled out, the reasons belng that the goods transport—
ed are diverse and operators often ‘Ao not know how much

'Table 3-14 shows the tonnage of goods handled at the

Port of Marudl of whloh oertaln amounts are transported
by smaller vessels/longboats between Marudi and other

reglons in the ‘Baram Area. As lS shown 1n Appendlx‘

‘Table A=3=1 most of the vessels calllng at Marudl are

those w1th a loadlng capacity of up to 30 tons whlle

those w1th a 1oad1ng capaC1ty greater than 100 Lons are

scarcely seen.

Table 3-14 TONNAGE.OF INCOMING CARGO HANDLED f
AT THE PORT OF MARUDT, 1577 -

Commodity . :
Group/Tten et Y I
Food B 22 1,600
: _. Milled Wheat. . 132 , 10
Sugar : 240 ) 400
Beverages 89 150
Anlnal Feed ' .:; - . . .'.n.a.
Fertilizer ’ . ira . - ‘mea,
" Cement - : c B&h - 1,1000
- Tron & Steel - ) 301 : | 400 _.
.. Tobacco . . '_-;.: .3 f |
] Crude }bterials o 17
- Inedible except Fuels . R
_ Anlmel and Vegetable Oils 4. R 6,200 .
..Cﬁemitels end Products. 'V.Q'Ba_
‘:'Other General Cargo o 1!660 '.E~
- Fuels o _.:: Pih0 "%i_ D .; "15,500 .
TORAL .o 3622 19,960

Source: - 1/ Computer Output of external trade by’ pnrt, Dept
: T ok Statistics

2/ Conspltant's estimate based on the results of
cinterview survey ete.

3-20
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AH%TRAFHC . I riémﬁfﬂ,

Table 3= 15 shows the alr trafflc volume both of paS"

-4,sengers and cargos for major alrports in the Study

Area.,: Slgnlflcant growth raLes in aix passenger trafflc

-both at the alrports of erl and lebang have been ex~

perlenced Sane 1973 ox 1974.j ‘Air cargo trafflc has
been - 1ncrea51ng at’ much hlqher qrowth rates for all
alrports w1th partlcular growth of’ all cargo- trafflc at

lerl from 1976 to 1977.

erl Alrport belng one, of the most bu51est alrports
in- Sarawak, handles about 170 000 passengers and

: 630 000 tons. of carge whlle Marudl and lebang handles

g, 000 passengers and 150 tons of cargo, and 14, 000 pas-

*sengers and 90 tons of cargo ln 1977 respectlvely

Table 3*15 AIR TRAFFIC OF MAJOR AIRPORTS IN THE STUDY ARFA

Year

='T“Iif-'i‘ “ '* ' 'Marudi' :_- a'_ fLimbang -.a
Lo Cargo . T Cargo  Cargo
'Passengér (tons) Passenger (tons) . Passenger (tons)

1973
1974

1975

1976

1977

lpepi . 84, 252;1'” i g
 Arriv. >_83_§éégu455 556ff7;3;§qguga_;so 8 786:af, 64:‘,H1y"

e G T T

Deb;.f 60,276 61,066 3,251 S1 - 4,4k4 17
Arrtv. 61,1001 144,653 3,064 51 . 4,055 . 33

"1d£aiir{jizi;377f;zoggjié S 6,315 102 . 8,480 © 50

Dep. . 61,502 72,196 3,588 52 . 5,43 . 23
Arriv. 66,477 171,324 © 3,291 © 60 - 5,020 38

Total = 127,679 243,522 6,879 112 10,263 61 . .

CDep. 78,819 72,238 3,747 . 79 . 6,629 . 25

CArriv. 78,948 - 132,120 3,569 - 93 . 6,439 .56
Total ”157 767 204, 358'f;:z,316:h_1172_ 13,068 8L

C4,3060 74 6,978 25

e Average
Annial

Giowth

CTotal 131 348 8.5 18;1.~13_;?;ié;§___ yaiy

 Rate (-



Of the airway routes, those whlch relate with the
Pro;ect Road are given 1n Table 3- 16 - Traffic for

each of ‘these routes has been 1ncxea51ng con51dsrab1y,
with its growth belng greatly affected by its capac1ty.
Types of aircraft are limited to those of up to the BN2
class with capacity of a maximum of 8 passengers depend-
ing upon the loading weights of cargo. Therefore the
actual occupancy rates will be hlgher than those shown
in Table 3-16.

 Table 3-16 - OPERATING CHARACTERISTICS OF AR
- ROUTES IN THE STUDY AREA

_ _ Average
: No. of Passengers =é§23:i Freg?ency OCCﬁpascy
Air Route ~ 1973 1977 - Rate(%) Services ' Rate(%) -
Miri - Marudi 5,728 6,302 2.4 24jweek - B81.7
Miri - Limbang 4,252 10,179 2.4 40/week 75.3 "
Marudi - Long Seridan n.a. 205 n.a. . 4 fweek ‘29.0

- Source; 'Dept. of Civil Aviation

'Distribution cof air passenger traffic is estimated based
on the statistics shown 1n Appendlx Table A-3- 2, A-3-3
as follows.

Rdutes | Daily PaSSenger'Flow
Miri - Marudi: _ | 20
Miri - Limbang: : _ 30
Miri - Barioi | o : R |
Marudi:f'Bafio:' : _ .3
Marudi - Long Séridan: : ' 1
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4-1-1

METHODOLOGY

Trafflo Forecast Methodology Outllne

.ﬁFuture'trafch volume oh the - Progect Road is forecasted

for each of four’ dlfferent types of trafflc deflned as
follows-ﬁ : S ' R

(1) NOrmal Traffic,*traffio existing and continuing'

f-to do S0 on ‘the. present roads regardless of the comw-
' pletlon of the Progeot Road.

”(2) Dlverted Traftlc, normal trafflc ex1st1ng ‘on’ the

present transport network but to dlvert to the Progect

Road on 1ts completlon due to the reductlon 1n travel
'tlme and/or transportatlon cost

(3) Induced Trafflc,'trafflc not in'existancexbefore

. the completlon of the Progect Road but whlch will be

generated after 1ts completlon._‘

_7(4}'.Development Trafflc, trafflc not 1n ex1stance

iibefore the completlon of the Pro;ect Road but whlch

S will be generated after ltS completlon due to the de~
hvelopment of any pro3ects whlch will be. reallzed w1th

._regard to’ the completlon of the Progect Road.

Although the detalls of forecast methods for the

respect1Ve type of trafflc are dlscrlbed in the follow—

‘ing papers, the outllne is preeented in Frg._4 1.
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Zone

Zdﬁing of .the Study Area

For the pﬁﬁﬁdee76f:tfaffic ahai§sis, the_study=Areae

- and its neighboﬁring areas were divided into twelve
'trafflc zones as shown in Flg. 4-2. Niah sub~district

and’ Blntulu sub- dlstrlct were 1ncluded in thls

"study due to the fact that the proposed development of

the Blntulu area is expected to strengthen the rela-

1t10ns between 1t and the Study Area with the p0551b1—'

11ty of addltlonal trafflc belng generated and/or the

ex1st1ng traffic flow under901ng change.

-In zonlng the- areas the admlnlstratlve boundary of the

subﬂdlstrlcts, roads, rlvers_and their’ basins were

taken into ‘account.

Table 4-1 ZONING OF THE STUDY AREA

‘ ‘Name of Zone . Centre of Zdﬁe_. . River Basin/Road .

—

o WM

10

11

12

Tinjar

- Tutoh/Apoh

N, Medamit N._MEdamit - _'7"- sg.

" Bg. Baram/ .

Mirl'-.: o e ﬁir; M1r1~B1ntu1u Road_"

“Bekenu ' .. - S "B?kénu‘- R o erl Bintulu Roadg:'
Niah . .. . . Niah . =do~

.:Blntulu . . gi “Bintulu R _ b do -

‘Bakong o peluru - 'h: 7 sg. Bakbhg[Beluru'Rd.
' 3Cr0351ng Point of . o '5-v - L
'Bg. Tinjar and P. Road Sg"?iQJaF/Bglgru Bd'
Lower-Barém T Marudi AR 'BgﬂfBarem”
Baram-ﬁiddle " _”Long Lama SR _Q‘Bg;:ﬁéraﬁ -
.Uppet Baraﬁ_ B -.Long Akah . 5 h Bg.lBaram

._Cr0851ng p01nt of .”j_Sg.fTutoh/Apoh
Bg. Tutoh and P. Road SR

'.ilmbang/lebeth-
: 'Medamit Rd.
Limbang - Limbang - o Limbang*Medamit Rd.




Fig. 4-2 ZONING MAP FOR

TRARFIC ANALYSIS

EINIULY



_Populatlon Estlmates by Trafflc Zone

B As populatlon lS the most rellable economlc 1ndlcator

_of whlch area—W1se statlstlcs are avallable,

the popu—

rlatlon flgures estlmated by the admlnlstratlve sub-

:dlstrlcts as . shown 1n Table 2 5 of Chapter 2,. were

'modlfled based on the’ estlmated populatlon of major

- river ba51ns as ShOWn in Appendlx Table A 4 7 and

'_Appendlx Flgure A~4 l.ﬁ

The populatlon 0f the Blntulﬁ.

'area was estlmated based on the Blntulu Master Plan

- Traffic
_ Zone

Study. ~The results being shown in Table 4-2 below.

Table 4-2 ESTIMATED ?OPULATION BY-TRAFFIC ZONE

Name

1977

1es2

‘1987 .

1992

|.2002a

10
11

Bekehu:

.ng Bakong

" 8g. Tinjar

'Lowar Bg..Baram_

. Bg. Baram Middle

"'Uﬁpet Bg.'Baram

Sg. Tutoh/Apoh

‘N, Medamit

“Limbang

50,700
12,900
.55780
10,220
" 10,900
6,500
8,600
16,200
16,200

18,000

14,600

6,750

11,750
12,200

7,400

9,000

7,100

" 6,700

20,400,

63,300

78,600

16,400.

7,800

13,500

13,600

8,400

8,000, -
C75200 0

23,000

9,400

95,300
18,100

8,800

15,300
‘131000_”
-7_§:3od-
| 9, 800"

8 900

,.25150Qﬁ

7 600

 137,560
.21,600_
11,100
_”19 200
!17 600’
11, 400
10;466‘
11,000
.f8;3b65

30,800

Total _

Stﬁd& Araai ‘f-'

136,000

159,200

165,900 213,600

278,900 . -

B, Ndah

Bintuiu'rﬂ

16,200

- 185200 +

16,100

243200

18,100 -

32,300 .

20,000

43,000

23,900

76,300




4-2 NORMALTRAFHC

“Future trafflo volume on ‘the ex1st1ng road sectlons'
:'along the Pro;ect Road. was forecasted by estlmatlng
the most 11kely growth rates of the road' trafflc in
~the proyect area and multlplylng these rates by the
present A.D.T, T :

.As the past road trafflc flgures do not show a con-
51stent trend and also as they vary by’ year consrderaw'
'bly due to the low level of absolute amount of trafflo,
the future . growth rates for dlfferent road sectlons
were determlned by comparlng the growth rates of other.
economic parameters such as vehicle ownershlp, popula-—.
tion and GDP with each other to gain their relatlonshlp
with the trafflc level The follow1ng table summarrzes-
the results of the forecast ' '

Table 4-3 FORECASTED ”NORMAL"-’ROAD'TRAFFICI='(AD:'1") ON
' THE EXISTING PROJECT ROAD SECTIONS

Base year. L ' ' ' ' -A\rei;;ge Annual Growth Rate (%)

RoadSecnon Y (1978), . 11982 1987~ 1992 . 2002 1978.1982 . .1982-1992 - 1992-2002
Muu’Bmtulu R4, —B(?lgiu) _ 176 258 379 557 907  10.0 '8'.0‘ . .5._0
Belum Sg. Tinjar 100 . 12 14 - 17 23 4, 0 3.8 2.9

. (38Km) - : . 1 _ o -
N. Mcdamlt——Ukong Junc. ©H9 77 - 86 © 98 115 2'.‘-7 2.3 1.8

(10:Tkm) : N : C e
Ukonghmc - Batu(lgaélﬁxlj!unc 88 97 107 118 137 - 2.4 ..2,0 . 1,5
Batu Danau Junc. —(Kubol?gjfuﬂc 183 202 - 224 249 3.01 2.5 2.'..1 . 1.9
Kubong June. ~ Limbang 832 1,162 1,540 2,041 2,935 - 8.7 5.8  .3.7

: (8.6km)

-Trafflc comp051t10n by vehlcle type was estlmateo
'based on its past trends on’ the exrstlng road sections
and‘ﬁith the forecasted future Vehlcle ownershlp
flgures. Table 4 -4 shows the forecasted trafflc com- f
' 9051t10n by vehlcle type and Table 4-5 ShOWo the '
‘forecasted normal traffrc by vehlcle type.:v-



Table 4-4

FORECASTED VEHICLE COMPOSITION ON THE .

 BEXISTING ROAD SECTIONS: (N THE STUDY AREA

1992, 2002

1982, 1987

Road Section | g:;igi‘:({m 5 . Truck Bus gié : gigf{_up Truck Bus
Hiri/Bintulu Rd.~ Beluru 35,0 10.0 52,0 3.0 50.0 10.0 35,0 5.0
beliru ~ Sg. Tinjar 350 10.0 550 50,0 10.0°  37.0 ‘3.0
N. Medamit - Ukbig Junc. 51,0 7.0 32,0 10.0 55.0 7.0 . 30.0 7.0
Ukong Junc.;-Kuhong Junc. - _ ':5:2.0. 70 ' 340 7..0 N 550 : 70 _ 3(5:.0' _ _7.0
Kubong Junc} —Limbang 68:0 5.0 24,0 3.0 70.0_ 4.0 23.0 3.0

Table 4-5 FORECASTED TRI\FFIC UN THE E’KIS‘I‘ING ROhD SECTIONS

MJum.' = Limbag.&

_ ‘ 1982
P “Gor/ T en] T
. Road Section . Taxi. Eick—up Truck - Bie Total
H:lrilsintulu Bd.. ~ Beluru. 90 . 26. 134 8 258
“Belura - Sg. Tinjar 5 6 0 12
TR, Meda.mit = Ukong Junic. 40 5 T2g 8. 77
l}'kong ‘Junc. - Batu Danau Junc. 5. 7 --33 L7 97 -
Batu Danau June.- Kubong June, 05 14 69 14 ¢ 202
Kubong Jumc. - Limbang ' 790 . 58 279 35 1,162
§ 1987,
car/ Va;h,’ ST ST
o Road Section . _Texi - Plek-up “Truck ~ Bug Total
. H‘l.rilBintulu Rd. - Beluru 1133 38 : 197:© 11 379
.‘Ben.:ru b Sg. 'I‘injar . s 1 8 0 14
N Hedsmit = Ukong Junc ) ChE .' 6 ] T8t B - 86
Ukong Junc. ~ Batu Danau “Jume. 57: 7 . 36 T 107
‘~._-Batu Da.n_au Junc:._-- ‘Kubong June, - 116 16 .76 16 224_ o
“Kubeng Junc.. - Lisbang 1,068 77 369 46 1,54
L 3992
Do SCaxf Vanf. o
Road ‘Section’ U7 Tayd - Pick—up | “Truck - Bus.. - Total
_Wiri/pintuly Rd, - Beluru Co219. 56 . 195 27 ... 55%
: Beluru - Sg. Tinjar _ _ Log 6 ‘0 17
Ny Hedamit - Ukong Jumc. - NS3 7 0 o6l 96
) Uk.nng Junc. - Batu Danau Junc. _'66 8 S A6 8 118
Batu Danau Junc - Kubong Jum:.- C 137 i7 © 78 17 ": 249
‘Rubon émg Junc: = Liwbang - 1,428 82 4700 61 2,041
ST - 2002
S Carl - Wan/ Sl s
Road Sectiun Taxl  Pick-up’ ‘l‘ruck "_Bus. Total
H:Lti./Bintulu Bd, = Beluru 454 91 317 45 907
Beluru - Sg: Tinjar S 2 9 1 .23
N, Medamit - Ukong Jine. B 85 8 - 34 § 115
Ukong! Ju'uc. ~‘Batis Dapau June. J50 10 o Az 1 137,
Batu Daseu Junc.- Kubong Junc. o189 . 21 R i 1 LI
: 2,055, 117, 675 88 " 2,935



INVEHTED TRAFHC

=D1Verted Rlver Passengex Trafflc'

(1) Future pemand of Rlver Passenger rraffic

The pasL trend of the number of passengers transported _

- by express launches is ‘the most réliable 1nd1cator as

a basis of computlng future traffic demand

As can be seen in 3 4 1 of Chapter 3, the growth rates‘
for the last several years are very hlgh appearlng at
flrst 51ght to be unreallstlc. However, con51derlng
that the recent high growth was brought about partly'
by accelelated tlmber act1v1t1es whlch have and are
expected to contlnue to pr0v1de addltlonal employment
opportunltles and partly by the general 1ncrement of -
income level in the 1nternal areas, the growth rates
assumed as shown in Table 4-6 below can be viewed as

not being over. optlmlstlc.

‘Table 4-6 FUTURE GROWTH RATE OF PASSENGER RIVER

TRAFFIC TN THE BARAM AREA

1974/75~

1977/78 19?8%1982_}982—1992_199?m2002
Annual'AVérage olé.? 10 0.. E'8..0 : ‘n 5.0

Growth Rate (%)'

Table 4-7 shoﬁs_tﬁegfutUre”demand endbdistribution
patterns of river passenger traffic estimated by
applyving the-growth rates determined in Table 4-6.



Table 4-7 DISTRIBUTION OF FORECASTED RIVER

- PASSENGER TRAFFIC IN THE BARAM AREA }-/
5 B g 8 9 10 _
) Sg. Bakong Sg. Tinjar‘ . _‘_Marudi : :ang Lama {Upper Baram_ Sg..T\%tothpch 'I‘otnl__
1. K. Baram 7 .10 4(299) 0 (41) 4 16 31(340)
- e Se. Bakong 3 s 14 0] 32
- Sg. Tinjar § " 23 b 1L e O 41 o
' ~ Mamdi 44 (L0O0) 32(15) 29(4) 1470418)|
Long Lama 54 006 106(147)
: o UpperBaram | 0~ - | .91 (15)
1982 Sg- Tutoh/Apoh{ .48 (10)
: B 496(930)
5 61 s e 0 -
} ' Sg.'Bak_qng © Sg. Timjar |- ;Ma-:rudi__ :_I.‘.QnglLama | Vpper Baram Sg.'I\ltdl/Apm Total )
1 }%fB%ram 10 15 6(439):. 1. 0 (60) 1 6 24 6l (499 -
(Mir Se Bakong | - 4 | 22 1.6 | 0 | &4 46
' 8g. Tinjar 34 L6 Lo 0 - 60
Marudi | 65(147) | - 47(22) | A3(6) 217 (614)
-+ ., Longlama |- 79. - 0(9) ]156 . (216)
' - UpperBaram | -0 - 1133 - (22)
: : Sg. Tutoh/Apoh } 71 - (15)
1987 - [744(1,366)
-5 6 (A 8 9 1 :
Sg. Bakong | ' 'Sg. Tinjar "t Marudi Long Lama | Upper Baram Sg. ,I‘:_gg]}:! ; " Total
LR T 15 2. |__9(645) | 0 (8&) ] 9 35 80 (733)
(M. Sg. Bakong 6 32 5- ] 0 6 | 68
Sg. Tinjar | 50 9 L 0 89 L
Marudi 96(216) | .69(32) 63 (9! 319 (902)]|
g Long Lama | 116 T0(13)] 230 (317)|..
. UpperBaram | - 0, | 196 . (32)
o . Sg Twoh/Apo 104 (22)1
1992 : © [L086(2,006)|
s 6 7 & e 100 o
_ Sg: Bakong Sg. Tinjar | Marudi'- - Lo;lg_Lania | Upper Baram |Se. 'IlltohlApcxh . Total [ '
KB | 74 36 | 15(1,051) 0(143)| 15 57 147 (1,194)
™ spBakeng' | 10 | 52 115 0 710 qain s
Sg. Tinjer | - 81 5 -3 o]0 0 | 145 L
.- Marudi 156(352) | 112 (52) 103 (15) - 5179 (1,470)
: Long Lama ] 119, ~0¢21). 1305 .(516)
- : Upper Batam MR T 249 GG
2002 ' Sg. Tutohfapok | 170 (36)]
1/ Fig.'ure_s'in parenthesis are _thoée: of passenger express 1'auﬁch§es"




(2) Comparlson of CompetltLVe Routes

"With the conpletion of the Project Road, the present
areas whexe the rlver‘ls.the_only mode of trangport

'::wili also be:served by road as well. Comparative

E analy51s of passenger movement between those using
: rlver and those u51ng road forms of transportatlon was

made as of dzstance, estimated travel tlme and esti-

- mateéd fares/transportatlon cost for the respectlve
pairs of zones. - Table 4-8 shows the characterlstlcs
of 'river and road between major traffic zones.

As 1s,shown_;n Table,4.9:the comparatlve ratio of time
distance and ofleost of those using the route via the
 Pfoﬂect Rdad isfdistincnively'superior than those
utlllzlng the exmstlng route. It is theréfore expected

'-that the river passenger traffic will be dlverted to
_;the Progect Road from most of the internal areas.
-Table 4-10 shows the estimated diversion rate for the

respective zone pairs.
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Table 4~9 COMPARATIVE RATIO OF TRAVEL TIME
AND FARE BETWEEN RIVER AND ROAD

© 5. Bakong

9.prer..lﬁ.Tutoh/

6. Tinjar 7.Marudi 8. L/Lama

9..Upper.Bafam

4-12

Baram Apoh
‘ 3.13 3.20 0.65 2,39 1.47 | 2,23
L Mirdi '
5.01 4.71 0.58 2,59 1.34 3.29
Bakon 9,18 | - 0.64 5.13 1.80 |, 2.64
OnE L 15TTs .24 6.56 1.63 4,02
. 10.26 | 1.80 | 4.45
Injar T4 40 1.65 | 7.93
Marudi
-+ ratio of time . River R 4,84
upper: rvatio of t1m¢ ' Road L/Lama. TEy
; ‘ ._River ; :
below: ratio of cost ; Rond Upper - 1.67
. ‘Baram 1.66
_Tutoh/
Apoh
~Table 4-10 MODAL SPLIT
7 Co &Y
RIVER ROAD
1. Miri - 5. Bakong - 100
: 6.’ Tinjar - 100
7. Marudi: 100 -
8. Long Lama - 100
9. Upper Baram - 100
10. Totoh/Apoh - 100
5. Bakong - ﬁ.JTihjar'“. - 100
" 7. Marudi 100 -
. 8. Long Lama - - 100
‘9. Upper Baram - 100
10.- Tutoh/Apoh - 100
'6. Tinjar - 8. Long Lama - 100
: - 9.. Upper Baram - 100
- 10. Tutoh/Apoh - 100
8, Long Tama ~ 10. Totoh/Apoh - 100
% 10. Tutoh/Apoh ~ 100




(3} Diverted Passenger Traffic Erom River Transport

-Base&_qn.ﬁhé figurés shown in Table 4-7 and Table
4”10, the passenger traffic ekpected to divert to the

Progect Road from the ex1st1ng river system ‘'was calcu-

liated as is shown in Table 4-11.

ThlS traffic was

then assigned to the Project Road of whlch results

are shown in Table 4-12.

Table 4-11- DISTRIBUTION OF DIVERTED 'I‘RAFFIC

. persons/day
. ‘ T o S Uppe: . 1htohl
. -'{Bakong | Tinfax Marudi|- Long Lama] DBaram Apoh Tota_l
K. Baram | - 7 10 - 0 (41) 4 16 37 (41)
(Miri) - Bakeng "~ 3 - |4 N 0 3 17
: Tinjar | . - LN I S T 18
. Ma:_un_ii e =l - - B
" LongLama| = 0.(6) 8 (47)
1082 BN I
S tutehf. [ 19 ((6)
S © Apokr T
J = o ﬁppar Tutoh/
. Bakon Tinjar Marodi | Long Lama { - Baram] - Apoh Total )
K. Baram | 10 15 - -0 (60) 6 24 35 (60) .
(Mixi)  Bakomgl o 4 - 6 o & o2&
' Tinjar - 6. 1 0 126
. Marudi - L - - =
' Long Lama - 0 (D 12 (69)"
1987 Uggle;m- 0. d
| B
S Lo v |usper rutons -
Y Bakong| Tinjar- Marudi llongLama | - Baram Apoh ~Total - . ¢
K. -Baram | 15 [ 22 - 0 (88) - 9: ] 35 81 (88)
{Miri)  Bakong 6 o g S0 o [36
. " Tinjar - - 9 2 0. |'3%
Marudi | = | = | - | ="
1992 ' Long Lama .. - 0(13){ 18(101)
| R O
; TutchfApoh { 41 (13) - | -~
= SR L Uppef Nratan L
:- | Bakong| = Tinjar: | Marudi:’ Lo'ng Lama- |- Baram'| © -Apoh . | Total = =
K. Baram | 24 36| - 0(143) 15 ‘57 _'132(143),_‘
(Miri) Bakong| 10 115 R T
Ctinjar: | - 15 3 ,-D _ | 64
M_a:_udi e - = S
T T U Longlama | v 0(21) 30(164)'
2002 Uppex 0 18 .:
Puideiadat Baram,

oty ,,57(21y'

Apoh ‘



Table 4-12 DIVERTED RIVER PASSENGER TRAFFIC IN
NO, OP PASSENGERS |

_ petsoné/day
| Road Section . 1982 1987 . 1992 2002
l. Miri/Bintulu Rd. - Beluru 78 115 . 169 - 275
2 Belurn — Sg. Tinjar o . 81 119 175 . 286
3. N. Medamit - Ukong June. 73 107 158 258
4. Ukong Junc, - Batu Danau Junc. 30 44 & 653 106

5. Batu Danau Junc. - Kubong Junc. - - _ - -~

6. Kubong Junc. - Limbang - - - -

These passengers'Wexe then split into.those_Utiliéing
buses and those utilizing cars. It was assummed that
308 of them'are for cars and 70% for buses'With an

'-average number of passengers belng 3.4 and 25 respec—
- tively. Table 4- 13 shows the vehicular traffic volume

by road sectlon.

Table 4-13 DIVERTED PASSENGER TRAFFIC IN NO. OF VEHICLES

5-'B&ﬁ_1_Danau junc.-—KubongJ&nc,-:_--—_— e oz - - - - - - -

* 6. Kubong Junc. = Limbang - m - L. - -

vehicles/day
L ; 1982 1987 1992 2002
"Road Section "Car . Bus Total Car Bus Total Car .Bus Total Car. Bus Total
1. Mi;ifﬁintulu Rd. — Belumm ) 7 2 9 10 3 13 N 15 5 20 24 8 32 '
2. Beluni- Sg. Tinjar 7 2z 9 10 3 13 15 5 20 25 8 33
3. N, Medamit - Uic:dﬁg.lunc, B 6 2 8 ‘9 13 12 . 14 4 18 23. 7 . 30
.4._Ukong Junc. — Batu Dsnas_lunc.‘ 3 1 4 1 5 & 2 8 9 3 iz

4-3-2

Diverted River Goods Traffic

(l)i Eshimate of Goods TrafficiDeménﬁ by River

' -Goods movement to and from the Study Area CcnSlStS‘

malnly of exports of agrlcultural products, timber and

'stones whlle 1mports are general -consumer goods, con-:.

structlon materlals, fertlllzer, animal feed and fuels. .

The - goods movement whlch relate to the Progect Road

w11l be malnly those transported to ‘and from the Baram

4-14



'Dlstrlct and partly of those to and from the lebang

Di StrlCt .

1) Estlmate of Goods Requlrement in the Baram and
lebang Dlstrlcts '

Most of the goods required for consumptioh ih‘the Baram
and Limbang Districts are those needing to be im-
ported. In order therefore to estimate the amount of
goods to these DlStrlCtS the per caplta consumptlon
level of food, mllled wheat, sugar, beverages, cement,
iron and steel, fuels and other general goods was
determihed based on. the ‘available ‘statistics and the
results of the field survey as is shown in Table 4 14
Table 4- 15 shows the assumed consumptlon of animal feed
and fertlllzer usage in terms of per llvestock head _
and per: ha. respectlvely._ Appendlx ‘Table A-4-2 shows
the comparatlve flgures of per. caplta consumptlon of
major import, items for Sarawak Miri, Marudl and
lebang Table 4 16 summarlzes the estlmated oonsump—
tion of goods 1n the Baram and lebang Dlstrlcts.

Table 4-14 ESTIMATED PER CAPITA CONSUMPTION BY COMMODITY

ITEM/GROUP FOR BARAM AND- LIMBANG DISTRICTS 1/

. . kg/person‘*
Commodity s : e T P
Group/ T ﬁaram e e — = Lihhang ‘ e
Item 1977 1982 . 1987 ° 1992 2Q02 1977 1982 . 1987 1992." 2002 .

Food 40 44,2 48,8 53.8  65.6 40 44,2 48.8 - 53.8 . 65.6
Milled. 5 55 6.1 6.7 8.2 7 7.7 8.5 9.4 1.5
" Sugar 15 16.6 18,3~ 20.2° 24,6 17 "18 8 20,7 22,9 . 27.9
Beverages 5 5.5 6.1 6.7 8.2 6 6. 6 “-}7‘3.' 8.1 9.8
Cement 40 48,7 59.2 72.0 -106.6. 70 ' 85.2 103.6 126.1 186.6
Iron and * 15 455 22,2 27,0 40.0 17 20.7  25.2 30.6 . 45.3
Steel . T o | o . o o e ;
Others 130 143.5 158.5 175.0 213.3 200 220.8 243.8 269,2  328.1
Fuel 210 243.4 282.2 327.2 439.7 180 208.7 241.9 280.4  376.9
Total 460 '525.6" 601.4 '58835'jaos,sz537ib612ﬂ7ﬂ 699,8' 800.5 1,051.7

Annual growth rate for commodlty group/item 1s assumed
as follows; 2% for food, milled wheat, sugar, beverdges :
‘and others, 3% for fue1 and 47 for cement and iron & steel.

4 15



Table 4-15 ESTIMATED. PER HEAD ANIMAL FEED REQULREMENTS,
| AND PER HECTARE FERTILIZER REQUIREMENTS

1977 1982 - 1987, 1992 . 2002

Animal Feed (ki/head) 50 50 50 .. .50 - 50 (Limbang)
o 20 20 20 20 . 20 (Baram)
Fertilizer: (kg/ha) | |

Paddy - m.a.© 2000 2000 200 . 200

‘Rubber n.a. 165 165 165 165

Pepper . n.a. 280 280 280 © 280

‘Table 4-16 SUMMARIZES THE ESTIMATED AMOUNT GOF. IMPORT GOODS
: : FEQUIRED IN THE BARAM AND T,IMBANG DISTRICTS

. N Tons
R C : e Baram. . .. o . . Limbang
Commodity Group/Item  yg77 1987 1987 1992 . 2002 1977 1982 ' 1987 . 1992° 2002
Food - 1,928 2,396 2,962 3,610 5,294 968 1,198 1,474 1,781 2,565
Milled Wheat 261 . 298 370 - 450 662 169 209 257 311 450
Sogar L C 723 800, 1,111 1,355 1,985 - &1l - 509 . 625 756 1,000
Beverages . - _ 241, 298 370 4S50 :: 662 145 . 179 220 - .268 383
Animal Feed 1/ © 19 . 209 230 -~ 254 310 261 288 318 (351 428
"Fertilizer 3,196 3,263 3,293 3,345 3,457 1,843 1,866 1,891 . 1,917 .1,973
. Cement _  ‘ © 1,928 . 2,640 3,593 © 4,831 8,603 1,694 2,309 3,12§ © 4,174 7,296
. Iron‘and Steel 729 986 1,348  1,812° 3,228 411 oSel . 761 1,013 1,771
Petroleus Products .  10,122. 13,192 17,130 - 21,955 35,484 =~ 4,356 5,656 7,305 - 9,261 14,737
Miscellaneous Cargo 6,266 7,778 9,621 11,743";7,21é 4,840";, 5,984 7,363 - 8,911 12,829
- fotal - 25,557 31,940 40,028 49,805 76,898 15,098 18,759 23,343 28,763i 43,523
. Fer Gaplen Copaubption 530 . 589 659 . 74Z. 953 624 - 692 773 - 869° 1,113

. 1Y) VAnnualr':g.rowth. rate of 2% throughout the years is _éssuméd.' -



2) Estimate of Outgoing Agricultural Products

Major agrlcultural products in the areas are’ rlce,
rubber’ and pepper. Nearly all the productlon of rubber
~and pepper is: exported malnly via Miri, Marudi or
.lebang and partly via . Kuchlng. The surplus of rice in

| Baram Dlstrlct lS transported to erl

Table 4 17 shows the estlmated future defLC¢t/surplus
_ balance of rlce in the Study Area. The surplus

tonnage of. Baram and lebang Dlstrlcts will be

transported to Lhe erl area where a deflClt of rlce is

expected to contlnue.

pable 4-17 ESTIMATED FUTURE DEFICIT/SURPLUS BALANCE
- OF §iéﬁ TN THE STﬁﬁ?‘EREA -

. T . ‘ . tons
01977 01982 - 1987 1992 -1 2002

”1/

Miri = s Production - 2,646 ' 2,787 = 3,044 3,253 3,526

pemand 2/ 7,632 9,38 10,925 13,041 17,501

' Balance: . 44,986  A6,561 47,881 : 49,788 A13,975

Baram  : Production . 10,013 ~ 10,471 ° 11,312 12,012 13,227
: ) ngasa~%/ 7,712 8,672 9,105 10,065 - 11,702

. .Balance . 2,301 . 1,799 2,207 , 1,947 . 1,525

Limbang ¢ ‘Production 4,777 4,988 5,371 . 5,698 6,427
o ' ngéﬁd'gff-' 3,751 4,201 4,379 4,800 5,474
Balance 1,026 787 992  © 898 953

Study Avea & Prodiction 17,436 18,246 19,727 20,963 23,180
© . Demand 19,005 22,221 24,409 27,906 . 34,677
Balance ~ "AL,659 43,975 A4,682  A6,943 A11,497

'l/ ' Inclﬁ&es;Mirihaﬁd SiButi'sub—distr{etsi-ft
2]  Per caplta consumptlon 1s assumed as follows

Miri ¢ 120 kg. for 1977 and 1982, 115 Kg. ' for 1987 =
o . and 1992 and_llO kg 5for 2002, e

| Baram '=7fl60.kg.whggr11977 and- 1982, 150_kg;'1for'1987_ ‘
- .. .and 1992 and 145 kg, For 2002y .. S
Limbang: 155”kg ' for_1977?apd'1932;;l45jkg}:.for_lggj-
4 17;- ' Lo



Table 4-18 shows the tonnage of rubber and pepper to -
be exported by export point. Export amount tonnage
by port were determined with consideration to the

present‘amount'ievels_of'the ports.

Table 4—18.'PRObUCTION'ANDIEXPORTS OF RUBBER ‘AND

" PEPPER OF BARAM AND LLMBANG DISTRICTS

tons

= Rubber ' f. ' R P*pper :
'_Aféa l??? '1982 1987 1992 ,2002 1977 1982 1987 1992 2002
Baram

Production:2,500 2,760 3,047 3,365 4,102 '565, 671 797 947 1,335

Export:_ o - _ o N _
Marudi - 750 828 914 1,010 1,231 170 201 ~ 239 284 401
Miri 750 - 828 914 1,010 1,231 170 201 239 284 401

Kuching 1,000 1,104-1,219 1,345 1,640 225 269 319, 379 . 533

Limbang Production:1,750 1,932 2,133 2,355 2,871 85 392 ' 466 553 780

EXporti : - . _ _ ) .
‘Limbang - 788 © 869 ' 960°1,060°1,292 60 274 326 387  S$46
- Kuching 962 1,063 1,173 1,295 1,579 25 = 118 . 140. 166 234

©3) Transport of Stones'

'At present stones are’ belng produced in Batu Gadln near
'Long Lama._ Current productlon is approxzmately 150 000

tons oer year and nearly all are . transported in 300 to
400" ton barges down to Marudl, erl and _Brunei.
Roughly 15, 000 tons are. utlllzed in Marudl, Whlle the
rest are transported mostly to ‘the: erl areas and.

:partly to Brunel. It has been oonflrmed that the re-

serves are large enough to- supply stones for the next

. 20 years at the present productlon level. ‘and. it 1s exf:_'
RE pected that .even after thls period stones w1ll bep\

readlly avallable _ Productlon and export of stones

_'were estlmated as shown ln Table 4 -19.
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fable 4-19

PRODUCTION AND FXPORT OF STONFS

FROM BATU GADING

. o T 000 tons
11978 1982 1987 1992 2002
Production =/ 150 168.8  195.7- . 226.9 . 304.9
EXpOTt: | ‘ _ _ .
Marudi =~ 15 15,9 0 17.2 18,5 214 -
© Miri/Brunei #1135 152.9 © © 178.5 208,4 - 283.5

1/ Annual growth rate of 3% is‘assumed

gj" Annual growth rate of 1. 5/ ig assumed.

4y Transport of Tlmber:

Of the'whole timber, produotion of the Baram Dig-

trlct, the. tonnage produced uprlvers of the; Pro;ect:

Road will be ‘affected by the 1mplementat10n of the:

PrOJect
"of hill
Road is

© rable

assumed to 1ncrease

Road as shown 1n Table 4-20,

Productlon
tlmber 1n the upriver areas of the Proyect

4-20 PRODUCTION AND.EXPORT OF HILL TIMBER
' OF THE BARAM DISTRICT _

et | L | B W

Area. . .. 1977 1982° 1987 . - 1992 - 2002
Whole of Baram 600. 600 - 625 650 700

Area upriveriof the L. Lo Ehoenoaoane
' Project Road - l?p'lr 'f1§9; - 219f5 f269 ' ”.:;359
(% of whole of Baram) (25) 30y T35 40 (50)

5) Summary of Potentlal Tonnage of Outg01ng and

'Incomlng Goods

Table”4 2l-summafizes'the'potenfial'tonnage"of.ontgo—

1ng and 1ncom1ng goods that mlgnt be’ transported to/

. from the Miri areas.

.Table 4=22 and Table 4=23 . show

the estlmated tonnage of lmcommlng goods by trafflc

o zone.

4-19"



 Table 4-21 SUMMARY OF TRANSPORT DEMANDS

000£0ns_

o Baram : Limbang
S , 1977 1982 1987 '1992-_2002 1977 1982 1987 1992 2002
Incoming Total 25.6 31.9 40,0 49.8 76.9 15.1 18.8 23.3 28.8 43,5
Fuel 10.1 33,2 17.1 22,0 -35.5 4.4 5.7 7.3 9.3 14.7
Cement, Iron 2.7 3.6 4.9 6.6 11.8 2,1 2,9 3,9 5.2 9.1
Others 12,8 15,1 .18.0 21,2 -29.6 8.6 10,2 12.1 14,3 19.7
Outgoing Total 290.8 338.2 403.4 474.4 639.6 1,7 1.3 1.5.1.4 1.5
Paddy - 3.7 2.9 3.4 3.0 2.3 1,7 1.3 1.5 1.4 1.5
Agricultural : ;
Produc ts 2.1 2.4 _.2.7 - 3.0 3.8 =~ = - - -
Stones 135.0°152.9 178.5 208.4:283.5 =~ - - - -
Timber

150.0 180,0 21878 260.0 350.,0

Table 4-22 CONSUMPTION OF IMPORT COMMODITIES BY ZONE IN 1977

Per Capita Consump-

Zone - Pzggia_. CO?§E?$F10§ (EiE:) * Transport Route

5, Bakong 5,780 487.5 H.2,818 Bz, Eéfam—sg.‘ﬁakong/

_ S _ Beluru Road

6. Tinjar - 10,220 - 487;5 .4;982 .-Bg., Baraﬁ~5g.;Tinjar
'7..Lower Baram = 10,900 795_1j' - 8,666 Bg. Baram .

8. Baram Middle 6,500 583 & 3,790  Bg. Baram -

9;1Uppér Baram 8,600 265_;/' 2,279' ‘Bg. Ba:gﬁ s .
10. Tutoh/Apoh - 6,200 487.5 "3,022- Bg.rBarémeg. Tuch/Ap0h

Baraﬁ'Dis;; 48,200 530 '25,557 | S
11, N. Medamit 6,200 480 2,975 " Road-Bg. Limbang-

1/ Average of Baram DlSt.X 1.5 for Lower Baram, x 1. l for
- Baram Middle and % 0.5 for Upper Baram are assimed,



Table 4-23 CONSUMPTION OF IMPORT COMMODITIES BY

ZONE IN 1982, 1987, 1992 AND 2002

: ) . Per Capita Conswmption h _ :
Population . (Kgfperson) . Consumption {¢ons)

1982 . 1987 1992 2002 1982 1987 1992 2002 1982 1987 1992 2002

- Zomne
5. Bakong
6. Tinjar

7. Lower Baram

8 Baram Middle’

9.  Upper Baram

10, TutohfApoh

6750 7,800 8,800 11,100 535 593 663 843 3614 4628 . 5836 9359

11,750 13,500 15,300 i9,2.00 535 593 663 843 6,290 8,011 10,147 16,188

12,200 13,600 ;15,_000 17,600 384 989 1,113-1,430 10,785 13,450° 16,695 25,168

7400 . 8400 9300 11,400 648 725 816 1,048 4,795 6,090 7,589 11,947

9000 0400 9,800 10,400 295 330 371 477 2,655 3,102 3636 4961

7100 8,000 8900 11,000 535 593 663 843 3801 4747 5902 9275

Baram Dist.

54,200 60,700 67,100 80,700 589 659 742 953 31,940 40,028 49,805 76,898

11, N.Medamit -

6700 - 7,200 7,600 8,300 530 585 646. 827 3,851 42127 4910 6864

2y

Comparlson of Transportatlon Cost between Road
" and Rlver/Coastal Shlpplng for Major Sectlons

Transportatlon costs between road and rlver/coastal

'*shlpplng were compareé for- najor sectlons 1n order to

know the advantages ‘and dlsadvantages ln transportlng
‘goods: to and from the Study Area via the Progect Road.
_Table 4- 24 through Table 4 29 show the results of

comparatlve ana1y51s made, based on the 0perat1ng

costs of varlous types of vessels and vehlcles esti-
mated as shown 1n the Appendlx A —4-5 through Appen61X'

A-4-6.

Tlme value lS not taken 1nto con51derat10n in

the ana1y31s -at all. The outlined results for the
major sectlons are summarlzed as follows-'

'Long Lama-— Miri

a)

b 2

In transportlng general goods even 6 ton trucks
are advantageous.-' '

20 ton truck trallers are ‘able to compete w1th

'rlver transport in the movement of 51nkers or



sawn timbers only if the goods are for local
COnSumptiOnfih Miri and not for export.
J \

¢) Roads are unable to compete with log raftlng
at: all :

Long Lama - Bintulu

a) “The transportlng of logs or sawn timbers hy
barge is approx1mately 20 per cent less in
transportatlon cost than by utlllZlng 20 ton

 truck- trallers.- '

b} General goods can be transported at less cost
by truck than by motor wvessel.

Limbang. -~ Miri

TranSPOrtation cost.of_general goods_by'qgaStai
shipping_(moﬁor ﬁessei} is;approximately'half of
that by 20 ton truck-trailer. Therefore coastal
shlpplng will be very advantageous even if the

_1nf1uence of "landas"'ls taken 1nto con51deratlon.

lebang - Blntulu

Same results derlved as explalned for Limbang -

erl.

' N.'Medamit 4'Miri

Larger trucks such as 20 ton truck traller can
compete w1th coastal Shlpplng due’ to the neces—
alty of trucklng at both ends.
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Table 4 24 CGMPARISON OP TRANBPORTATION COSTS

ti.ong Lama-Miri,

-Ganeral Goods)

$=ckion . Long lawa = Hied
Femtdtt_y Ceneval Condy
Mode' Boad v, River
Vesnelfva- .
htcle Type 6 eon Trock. -i(!ton.flsntcn Hotar Veasel
Route; ' C1n River + Road {K. Baram-Hiyi}
_Distsnce (o, ) aradinn: 0-31% {1/, 3-5% 220 + 25
Canditions (1/2},pavad raad - Ba. Barie, Elat paved road
TeADAPOTLA- .full load .- Full load
tion Coak . :
(Hg/xon) Line Heul: 40 1on Hotor: Vassal
H30.6511 0 = 122k x Lice Havl, River:
1/4 tons » M51&,58/ton | M§266.01/day x 2 dnya
Handding: H$3.9/ton (L10ka/day} x 1740 tons =
Torsl | HiA.&4 K13, 30/ von
Line !*ﬁlul‘. R;oad_:
H50.5226/km (6 ron truck) x
25km x 1/ ton = W§2.18[ton
!hudllng cuur'
ME5.5 & M§3.9/p = HST. Ashon
Toeal o H_sgz.glltn_n
150 ten Motor Vessel
Line Hgul, River:
51,517, 89.fd ot
7 % I00kaldayx0.8
x lIl_r,o tons w MS9. 8fton
‘Line Baul, Bodd: H$3,83/ton
Hesdling Cost - HEZ: 45fton
. Toral - K$18.56fton -
k S . Average Tianwport Coszt in -
Commenty Road 14 advantsgecus Luse ‘_" (1“3"_“(_’ baslar
) (4$22.93 + M51B.58) = 1/3
- = H§20.75/ €00 : )

Table 'l 25 - COMPARJ.’SUN oF TR}\NSPORT.RTION COSTS
thmg Lama-mn, boq (sinker)/stones)

Secticn Long Laga - Miri'
Conmod ity . - e B R
Type. - log (Si_ﬁker)IStone.s‘ .
¥ode Hoad = 7 wa. Eiver
Vesseljve- R e
nicle Type 20 ton T‘Fl:ltk V_:trail:er 2 x 30Gron Parge + SOUHP Tug
Route: L0132 - River t Eoad: (¥. Baraa-Hirl}
Distance(ln.}{ gradisar 0-3%'(1/3), 220 4 25 0
Conditiona = | 3-5% {1/2),paved Toad | %3. Baram; £lat paved :md
Transporta- S fulllead © D . Eull load
tion Cost o : oy
(5§ eon) Line Haul: . Line HKaul; River: _
H$1.3913 x E2im x (%5355.40 x 2 x 220km/112k= +
lfzgtur'ls = H59.18/ton !‘.5666.9.5-): Z_Zthf?ﬂkm) =
L/gnp tong = M§5.04/ton
Handling mn . _ : P 7
¥, solton . : Line Rau'_l; 'R@;,'dg (S:taneé onty,
i 6 ton-Truck) H32.18/ton
Total  M§13.08/ton SRR
: el Handling Cost, (Log):
. H§5.50/ton
Handlfng Coat (Stones):
H57.45/ton
Tvl‘al. X
i tog, fox hxpu:t u$10.=~4]m .
: Stones and, Lag. H$14. 67h|m
fnr local narkel: . .
Comments 20 r_.‘én. txu_q.It trafler can ‘compere wEth barges In Erang-
. - porting stones and logs for conmmption of local marker
{oftird 1f read transport from K. Baram to Miri fa
neceasitated. :

CE. Cost of log (flnlter) rafting

twa rechets (1001035‘0‘: 700l:uns.)

. + SDGH'P Tug = I'aftlng + tug + hamillng cont
='H§t. 31)’te!l + H$Z 32 (HS664. ﬁﬁfﬂly * 22Dkmx
1/gpka x llmor.oaa) 4 M85, 5/1 - H$6 38/ton
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Pable 4-26

COHPARISON OF 'MRANSPORTATION COSTS

(Long LamawBintulu, Log (Sinker), Sawn Timber)

Se¢t16n__ Long Lama - Bintulu
CO??ggitY Loé (Sinkér), Sawn Timber . .
Mode Road vs. River + Coastal Shipping
Vessel/ve~ L L Lo
hicle Type 20-ton.txuck - traileéer 2 x 300 barges.+ B00HP Tug
Route: .River + Sea
Distance (km) a 230 . '
Conditions gradient 0-3%, paved road 220 + 220
Tlansporta— . )
tion Cost full load full load
{y!
1%/ ton) Line Haul: Line Haul:
M§1.2098 x 230k x (M§562.79 x 2 x 440km/11Zkm +
1/3gtons = ¥$13.91/ton M§831.03 x. 440km/90km) %
Handling Cost = H$3;90/t0n lllgggtnns = M$8.64/ton
— Handling Cost: M$5.50/ton’
Total M$17.81/ton
. Total M514.14/ton
Comments 20, ton truck=trailer cannot compete with barges unlass
‘the goods carried by barge necessitate unloading at
Bintulu and subsequent transpcrtation in the Bintulu
area for local use,

Table 4-~27. COMPARISON OF TRANSPORTATION COSTS
" (Limbang-Miri, General Goods)

Section Limbang ~ Miri
Commodity R
Type ggneral Goqu L
‘Mode . Rqad: s, . Coastal Shippiog
Vessel/Ve- . L . ;
20 ton Truck - Trailer 200 ton Motor Vessal

hicle Type - T T ] i

Route: : . _:_ ' Sea + Road (K. Baram-Miri)

Distance (km. ) . o285 - +:210 +:25

Conditions gradient 0-3%Z (1/3), difficulties during ”Iandas
3-5% (1/2L paved road season

T?énépoftaw Fuil load full load,

tion Cost : :

(M$/ton) Line Haul' Line Haul, Sea:

) M$1,3912 x 285km. x M82,242.52f/day x 210km/324ké
1/gg tons = M$19.82/ton k'l[zgc;ons = H$7.2]lton -
Handling Cost: M$3:90/ton| Line Haul, road (5 ton truck)
Total ' M$23.72/ton = M52.18/ton
O Héndlipg'Cost: M$7.45/ton
“Total.. ~ M$16,90/ron
Comments Shipping.is-édvantageéﬁs.ih any situation




. Table- 4-28 COQPARISON:OF_TRANSPORTATION COSTS

(LimbangmBiﬁfulu, Géﬁer&l Go&ds)

“Limbang & Bintulu

Section
Coumodity - General Goods
Type . o _
Mode - "Road va. Coastal Shipping
| Vesdel/ve- ' ‘ '
hicle Type ?0 t?n‘Truck E tﬁa}ler 200 ton Motor Vessel
| Route: : 355 Sea
.,Distance(km ) gradient 0-3% (1/2), _ T 400
'Conditions 3 5?.(1/2), ‘paved  road ' L
Transporta- full 1oad full 1oad
tion Coat *
(M8/ ton) Line Haul' . - Line Haul
M$1.3912 x 355km_x, H$2,242.52/day % 400km/324km
1/2ptons = M$24.69/ton i_, X I/ZDﬁtons_ﬁ M$13, 84/ton’
Handling Cost: M$3.90/ton Héndling‘cdst: M$5Q50/ton
| Total |  M$28.59/ton Total - M$19.34/ton
Comgent.g fShipping-isfédvantageous in any situation
o Table 4-29 CQMPARISON or TRANSPORTATION cosTs
I (N Iiodamit—-ﬂiri General’ Goods)
Section - N. Medamit - Miri
Comedlty " |' ceneral Goods _ )
Mode . Road “§si' -Coastal Shipping'
Vesael/ve- 6 ton Truck _ 200 ton Motor Vessel
hicle Type 2G ton Truck - trailer + 6 ton Tewek
Route: .: . ’ ’ .Road +'Sea t+ Road
!}istance(km M L 244, . ; i
.Conditions : gradient 0—-3Z (1/2), 'i'_ ¥ ?10_7'*'; 25
"| 3-5% (1/5) paved road
’l:rsngfofta- - .' B )
tion Cost full load - : full . load
i3/ eon); 20, ton truck trailér Line Haul Sea'= M$7 22/ton
='MSl23.72.ftun ) Line Haul P\oad :
I M60.5226 x (41 + 25)km x .-
6 t?“ trugk:: 1I5i:on3 = M85, 75/ton
H$0. 6611 x 244km ¥ :
.1I'6to'ns‘= HS?.G 88/i-.on '+ -Handling Custs
) 'M$3 Qﬂlton {Randling chc) H§5.50.+ g$3 -90.= "$9 4°/t°“
| = M$30 78/ton . . Toral  M$22.62/tom
Comments 6 ton tnick cannot compete with motor vessel p]‘.{l‘B
6 ton truck while 20 ‘ton tuck—trailer can (‘.Ompete
fairly well. o ’




(3)  Estimate of Dlverted Trafflc

Based on the analy51s made in the prev1ous sectlon, it
was concluded that the goods being transported atg
present elther from Miri or v1a Marudm 1nto the zones
of 6(T1n3ar), S(Baram Mlddle), 9(Upper Baram) and
lO(Tutoh/Apoh) will totally dlvert to the Project Road,
with all agrlcultural goods belng brought out from zone
6, 8, 9 and 10- w1th approxmmately 10 per cent of timber
transport dlvertlng to the Project Road.. Table 4-30
summarlzes the tonnage and. the number of vehlcles as

to the diverted goods trafflc

Table 4-30 DIVERTED RIVER GOODS TRAFFIC

_ ” tons _
Item .~ 1982 1987 1992 ' 2002 __ Vehicle Type
Incoming Goods 17,541 21,950 .. 27,274 42,371 6 ton-truck
Outgoing Géods | | |
Agri.. products 3,180 3,660 3,600 3,660 6 ton truck
Timber 18,000 21,880 26,000 35,000 & 20 tom tTUCk-
Lo T . ; ) trailer
. _:Vehicle/day
‘Incoming. - 16 20 25° . 39 6 ton truck
. products = . 3 | 3 . 3 3. 6:tqn‘trﬁtk
o R - S . _-t. truck-
5 o 6 YR 1Of _20 ton trailer

Totalt : 24 3 29 7_' .  35.'] 59
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4--4~-1

e Traffié'Zone Popu]ation'

Vanaly51s.

-

ESTIMATE OF INDUCED TRAFFIC

: The 1mp1ementatlon of the Pro3ect Road wrll defmnrtely

'1nduce a certaln volume of traffic due to the drastlﬁ
cally 1mproved acce551b111ty in the areas where the
only mode of transport 1s by rlver. Though great de—
flcultles were met, the lnduced trafflc has been
'estlmated as follows,-. o ' '

Estlmate cf Trlpends of Interzonal Road Passenger
Trafflc _ '

'In order to estlmate the level of generatlng road pas-
senger trlps for 'each of the zones Wthh currently are.
not: served by roads, typlcal communltles or areas belng.
'served by roads in ‘the- Study Area were. selected Since
most of these selected communltles/areas are connected
with other areas by a rather 51mple road network, the
1nterzonal passenger traffic volume to and from each of
the areas can be estlmated w1th reasonable accuracy
based :on the vehmcular traffic volumes by vehicle type
'counted at zone boundary and by the average number of

: passengers aboard by Vethle type,- ‘The' former was

Obtalned from. the PWD traffrc census ‘while the latter
'belng galned from ' the results of fleld surveys._”
‘Table 4- 31, here follow1ng shows the results of ‘the

2

- Table 4-31 TRIPENDS OF INTERZONAL ROAD PASSENGER

TRAFFIC PER 1000 POPULATION, 1978

' Interzonal . - 'Tripends pér'
Passenger Trips 1y 000 Population

Miri _';50 700 . 7,638 - 150.7

Bekemu 12,900 1,616 . 125.3

CLdmbang | 18,000 . - 6lo 339
N. Medamit 6,200 - 207 - :33.4
Beluru 5,780 . 139 5:’5_.-.L2410

Niah . 14,2000 846 _ 59.6



Though 1t is con51dered that cloee relatlons will
EXlSt between the size. of populatlon and the magnltude‘
of trafflc generated, other factors such as the 1eve1
of economlc act1V1t1es, avallablllty of alternatlve
transport modes,'ex1stence and the 31ze of populatlon
centres etc Wlll also show the Reloly relatlonshlps.w
Type of areas. were cla551f1ed as shown 1n the Table

4- 32, a]though the number of Sdmples are llmlted

Table 4-32 TRIPENDS OF INTERZONAL ROAD PASSENGER.

TRAFFIC PER l OOO POPULATION BY TYPE OF.. ZONE

Type of . o : o L . Tripends per 1000

Zone Characteristlcs : 5 " Zone - Population per Day
A - ist ce of c1t1es 0 l ti , ‘ '
o - gxisten ; population { Miri- C 140
centres _ ‘ . ‘
- hlgh dependenny on cars " Bekenu
B w'exlstence_of populatlon centres - Niah 60
- C L= existence'of'popﬁlation centres ¢ Limbang
- ex1stence of river as alter- N. Medamit 30
native transport mode . 7 _ . )
- llmlted extent of drlving areas '\ Beluru
D = no"populatlon centres : :
.- existence of river as alter- e 1;f115'.i/
snative transport mode
l/..Assuﬁed

Wlth the PrOJect Road to be constructed the area type-
for each trafflc zone in the Study Area was determlned

as follows-



Table 4~33 THE AREA TYPE FOR EACH TRAFFIC ZONE

zone No. . Name of Zone ' Area Type

.erl'
"Bekenu

8g. Bakong

8g. Tinjar
| 'Bg. Baram Middle
10 Sg. Tutoh/Apoh.
11 N. Medamit
12 uimbang

© o oW N e
an o oo oy P

Niah .
Bintulu i I B

o

* Upper ‘Baram was excluded as 1t seems the PrOJect
"Road’ w1ll 1nduce very 11ttle traffic :

The trlpends of future 1nterzonal passenger trafflc can '
- be calculated by mult1plv1ng ‘the poPulatlon of each -
_zone by the estlmated tripends per 1,000 population.
'Table 4- 34 shows the results.
\Tabie]4—34' FORECASTED TRIPENDS OF INTERZONAL
¥ PASSENGER TRAFFIC

zOné:ﬁb."'if__"'ZAne ﬁéﬁé;} | 3 "‘i§82;*f"19875.: : 1§§2_' L-”2odé
Miri 10,761 - 16,270 24,006 40,150
Bekenu = | 2,482 3,395 4,561 . 6,307
Csg. Bakong 243 343 475 699
.Sg.xTinjar w2297 413 - 5950
8 ‘Bg. Baram Middle 266 370 . 502 . 718
100 ‘:sg;'Tutoh/Apoh S 1287 aze 20 341
1 N Medamit 2418w 410' r;; '523 |
12 Limbang o 1,012 01,377 1,940
o Niah R 1,175 1,611 2,160 .. 2,988
4 PBintulu 1,767 2,875 K644 . 9,538

I N S




Estlmate of Elstrnbutlon Pattern of Induced

Interzonal Road Passenger Traffic

Based on the results of 0-D survey conducted during the
field survey period, a gravity model has been developed
as follows: | | o
. . fed e
rij = kAEEPI)
_ DijB

where; Tij = Dlstrlbutlon trafflc between 'i' and

'j' zones.

pi '=‘Populatlon of 'i' zone
Pj .= Population of 'j' zone
Dij = Time dlstance between 'i' rand 'j'
. . zones’ ' _

K .= 0;03295J" . ;
Co = 1.73253 - R = 0,92301

g = '

2.59915
By applying this model, ‘the distribution patterns of
interzonal road passenger traffic in ‘the Study Area

incdluding Niah and Bintulu zones are able to be esti-

mated. "Population figures of each zone and time

_dlstance for each pair of zones used as 1nputs of this

model are -shown in Taole 4- 2_and Appendlx Table A-4-3

_ respectlvely.-.Table'ﬁ:35'shoﬁ3'the'forecested dis-

"trlbutlon of 1nterzonal road passenger traffic and
_;ndlcates that conslderable volume of - trafflc will be
- induced between Miri and each of the zones.
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Table 4-35

5.

" Bakong

DISTRIBUTION OF INDUCED INTER-

6.

 Tinjar

8

g Baram -
 [Miadie

10.

: TutohMpoh

N.

1L

Medatnit

12,

Limbang

. ZONAL ROAD PASSENGER TRAFFIC

Tripends

Miri

193

74

{[20

(8607

Bekenu -

158
S 2

3

1

15

5

(16

Niah _

-

4

7

3D

o

Bintulu

~ajizlinf o

T

..29

(63)

Ba_k_bng

: | '1.0.. -

1

1T

19

" Tinjar

3

32

1
X
1

5.

- 212

Be. Baram
Middle

8.

v g Baram
- Tinjar l\fx

ddle - -

9

T iz

266

“Tutoh/Apo

wilololniolo

128

0.,
Tutoh/Apoh

N.
Me

damit

L
N
Medamit

21

Lﬁnbang
12, -

'I',i'mki-ahg. )

514

' .:"'I‘_ripénds

. Miri

231

92

,714)

Bekenu

2

- 279

=1

22

590

(A7)

.Niah

3

e

—5

8

(21) |

-h-:.nt_ds—

i3

15

7

15;'(38)5

. Bintulu ~

1

17

0

P

P21

Tinjar - -

" Tinjar

38

=

7 R

297

- 8

- Bg. Baram |
" Middle

Bg. Baram
- Middle

13

16

370

TutokfApch

0.

| TutohfApoh

JunjHfoioiv|olo

155

176

N

11

Medainit

N

edanit

30

Limbang |:
o2

Limbang"

725

Ttipesds

MR

T332

1. 389

131

32

829

(1,713)

. Bekenu

A

1

7

{19)

. Niah

A

2.

10

(23)

B M

17

20 -

.510- R

6 1 -

T (123)

. Bintulu’

7

0 i

2

26

Tinjgr

‘.Tihjar" o

T

3

g

413,

Bg. Baram

Middle |

.8_;_

Bg. Bar-am
fiddie

T,

20

502 -}

oim|clojwlo|o

71

240

TutohfApoh | = -

10,
Tatoh/Apoh

N

N.
Me

Medamit,

T

dimit

42

Li:ﬁbang _

12,
Li:ﬁzb'a_ﬁg

1,009 |

tdipenas’ |

| Mirl

T 581

Eeny |

. Bekenu

.- 500 -

205

R A

1,230

..(20).

A

2

Y]

. £25)

1
2
3. Niah =
4. Bintulu

23

(189)

29 ™

2.

A6

3037

2

| Tinjar

 Middle

52

3

i1

A I T
595

Bg. Baram

5

55T

~l{ololsio|o

341

: .. Tutoh/Apoh

. N.
- Medgmit .

8

63

: L'imbang:

1480

7187



4~4~3.:Indﬁéeé:Traffic_bn the Project Road Sections

Tabie'4—36'shews the'number'of indueedﬂpassengers
'-.assignéd'onathe Project ﬁead seeﬁions-and'Table‘4 37
| shows the vehlcular trafflc volume by vehlcle type.

The number of passengers was converted 1nto buses and
”cars. It was. assumed that 70% of the: passengers utlll-
zinghbuses have an average humber of passengers of 25,
while 30% of the pdssengers utilizing cars have an

average number of - passengers of 3.4.

‘Table 4-36 INDUCED INTERZONAL ROAD PASSENGER
- . 'TRAFFIC IN NO. OF PASSENGERS.

Road Section | 1982 - . 1987 ‘1992 |- 2002

1. Beluru June. - Sg. Bakong 96l 1,340 . 1,878 . 2,801
2. Sg. Bakong - Sg. Tlnjar : ‘948- .-1,325  '-1,862. 2,783
3. 8g. Tinjar - L. Lama - . 812 1,122 1,565 2,320
4 L. Lama - Sg. Tutoh/Apoh = 590 812 - 1,137 1,69
5. Sg. Tutoh/Apoh — N. Medamit = 538 755 1,051 1,543
6. N. Medamit - Limbang = 17 725 . 1,000 1,480

Table--,4—37 INDUCED INTERZONAL ROAD PA..»SENGER
E : TRAFFIC IN NO. OF VEHICLES o

1982 T R 1992='-L . 2002

Road Sec.tion'._ . " Car” Bus ."I‘o_tal " Car- Bus Total Car Bus -Tetal Car Bus Toul

Lbelura Junc.-Sg. Bakors 85 27 112 118 38 156 166 53 219 247 78 325
2. Bekong-Se.Twlw 84 27 111 117 37 154 164 52 216 246 78 324
SeTwu-llam 72023 95 99 31 130 138 44 182 205 65 270
4.1 Lama - Sg. Tutoh/Apoh 52 17 69 7223 95 100 32132 149 47 196
| 5.5g Tutoly Apoh . Medamit 47 15 62 67 21 88 93 29 122 136 43 179

6N Medamit- Limbang 46 14 60 64 20 84 89 28 117 131 41 172

g”4~32-



4.5

ESTIMATE OF DEVELOPMENT TRAFF]C

Types of development trafflc consrdered ln “the Phase I
‘study stage con81st of-

(1) Trafflc belng generated due to the development of
agrlcultural development potentlal blocks as descrlbed
in 2-3- 2_of Chapter 2. ‘ '

{2y Trafflc being generated due to the tourlsm develop-
ment of ‘G. Mulu Natlonal Park '

”'The former type of development trafflc was estlmated

by conVertlng the- agrrcultural productlon forecasted

in the Table 2-17 of Chapter 2 1nto the number of

trucks. All the products expected 1n the Long Lama and
Tutoh/Apoh areas wrll be transported to M1r1 whlle |
approx1mate1y 66 000 tons ‘of surplus paddy w111 be more
economncally transported through the port of lebang
because the major deflclt areas w1ll be the First and'.
Thlrd D1v131ons.' Assumlng that the necessary 1nputs
for agrlculture development are carrled by returnlng

'itruck, their’ number on ‘the major road sectlon of the
'Pr03ect Road ‘can’ be forecasted as" shown in- the Table

-:The latter tourlsm development trafflc was estlmated*

based on the fact that . the present number of v1srtors

ls approxrmately 3,000 to 4,000 a° year. Development

of G: Mulu 1nto a flrst class tourlsm area w1ll not

. only attract Jnternatlonal tourlsts but also prOV1de:_
'recreatlonal opportunltles for* the local people partl—"'
-'Cularly for those llVlng 1n the 1solated lebang Area.

With' the openlng to- the publlc of G Mulu ln 1992 a -f"

_flgure of roughly 10 000 v151tors can be expected to
“use the necessary fac111t1es provreloned It was.

assumed that approxmmately 3, 000 tourlsts and 7 000'_:'
tourlsts w111 visit G. Mulu from erbang and from erl'

rrespectlvely. These visitors were ccnverted into

terms of the number of vehlcles ‘as shown in Table 4 38

©4-33



Table 4-~38 ESTIMATED DEVELOPMENT TRAFFIC

Type of

. S e Vehlcle
Sectlon L Traffic 1987 1992 2002 Type
Miri - L. Lama Agriculture =~ 2 3 '3 6 ton truck
Miri ~ Apoh/Tutoh - <~ do - - 2 3 6 ton truck
Miri ~ G. Mulu - Tourism - 84+l 2143 ' Car + Bus 1/
G. Mulu - Limbang . - do - ~ 4+l 10+3  car +:Bus'£/
Total | - 219 a3

1/ It was assumed that 70% of visitors will utilize cars
while 30% buses with the annual growth rate being

10% aftex 1992

Although the development of the lebang Valley Project,
Whlch covers an area of approx1mately 27 OOOha. is

expected to generate con51derable trafflc partlcularly

on most of the sectlons of the lebang - N._Medamlt

Road, it has not been taken Jinto con51deratlon in the
Phase I Study, due to the fact that the PrOjeCt neces—
51tates the need of approx1mately 20 000 famllles for

agrlcultural productlon but. . dependlng on the cultlvatlon
methods, it 15 unllkely to expect that such a popula—
tion w111 move to the lebang Area, Therefore the
matter has been put aside for' further study.



46 SUMMARY OF FORECASTED TRAFFIC

| Table 4 39 summarlzes the foreoasted trafflc volume on
the PrOJect Road by section for the yeare of 1982, 1987,
'1992 and 2002. Though the sections between Long Lama
and N, Medamitgparticularly would not be completed by
1982 according to the construction schedule tentatively

' proposed, the trafflc was forecasted in order to have . -

| an indication. for the purpose of this study. Thls table
'shows the traffic volume and 1ts growth rates will vary
'con51derably by road sectlon '

Table 4-39 SUMMARY OF FORECASTED TRAFFIC ON THE PROJECT ROAD

_ o eVeﬂicleéfﬁay- o Growth rate (%) ..
Road Section 1982 1987 1992 2002 82-87 _87-92 9202
. MhﬂBhuﬁuRmm?BeMnx. 463 579 ‘ 845 1,346 ?;52 | 57;85_.-4;f7.
: Beluru - Sg. Tinjar C 156 212302 447 633 7.33 - 4,00
3."Sg ’I‘mja.r LougLama T 127 173.'. 249 _ 367 '.6..38 - 7.56- 3:."96"
4, LongLama - 8g. Tutoh/Apoh : 84 . 113 167 . 244 - 6.11 .8.i3‘ _ 3:.86'.
5. Sg. Tutoh/Apoh - N, Medamit C62 88 127 0 192 7.26  7.61  4.22
6 N.Medamit-Ukongiune. 137 . 170 218 - 300 4,41 5,10  3.24
. Ukongjunc.BatuDanaujune. 157 191 240 322°  4.00 4.67 2,98
. Patu Danau juno.- Kubongjune. 262 308 371 486 3.29  3.79. 2.74

. ‘Kubong junc. - Limbang 1,222 1,624 2,163 3,120  5.85  5.90 3.73

_ fBreakdown flgures of traffic are shown in Table i

. 4= 40 by type of trafflo and by type of vehlcle._ The.mr
?forecasted trafflc on the road sectlons whlch are

o‘fpresently not in ex1stence is composed of malnly _
_41nduced trafflo, partly dlverted trafflc and develop- .
'_ment trafflc to. the least extent.: |
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These forecasted traffic volumes worked out in the

Phase I Study stage will be further analysed to refine
the figures. It is considered that the refinement work
in the Phase II Study stage will mainly cover the follow-

ing aspects.

a) to refine the developmeht traffic by determin-
1ng the development programs or at least the
more reallstlc assumptions on which the traffic
analy31s depends based on further discussions
with reievaht Governmentibepaftments.'
Particular attention will be placed on
agriculture development, timber based industry
development and the development of new community

centres/sub reglonal centres

b) comparatlve case study on the changes of trans-
port act;v1t1es and reglonal socioc-economic
aétivities'due'to the construction of trunk
road on a‘“before" and "after" completion
basis.

¢) forecast of lnduced traffic on the exmstlng
road sections due to thelr upgradlng and’ 1mprove—

ment.
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