4,2  Population/Communities

4,2.1 Population Distribution

Table 4-1 shows the preliminary figures gathered by the Population Census
condueted in 1980. According to this table, the total residential population of the Study
Area was 79,203 persons, which clearly indicates a high density for the coastal and flat
areas and a low density for the interior mountainous area. However, the population

density is extremely low in comparison with the average of Sarawak (10.4 ps./km?).

Table 4-1  PQPULATION D I.STRI.BUT 10N

Adm. Sub- Area Population Density
District Distriet . (sq.km) (1980} (Ps./sq.km}
Bintulu Bintulu 26,791 (33.8)

Tatau 11,884 14067 (17.8) 4.92
Kapit Kapit 15,597 38,345 (48.4) - 2.45
Sub-Total 27,441 79,203 (100.0) 3.52 1/
Bintulu Sebauh - 17,438
~ Song song 3,934 16,887 4,29
Belaga - Belaga 19,404 12,229 0.63
Note: 1/ Density is calculated based on data including the

Sebauh Sub-district.

Source: Population & Housing Census 1980, State of Sarawak

4,2.2 Communities

Most of the communities in the Study Area are composed of Ka.mpmngs or Long
Houses which mainly function as a base for farming and habitation, Fig. 4-1 shows the
number of towns/Kampongs by population size in the Study Area scattered along rivers or
roads. Each of the smallest dots on the figure represents 100 persons. 1t is thus
reasonable to judge that most of the communities accounting for 45 to 50% of thertotal
number of Kampongs, are populated by less than 100 inhabitants,
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Bintulu is a growing industrial town in Sarawak. It will be many years to come

before the status of city could be accorded to Bintulw. Also, E(apit, Relaga and Tatau

have a small town area.

4.2.3 Estimation of Future Population

This section deals with population forecasted on the basis of the 1980 cénsus data.

The basic concepts and assumptions are as follows:

(1) The Kapit District and the two subdistriets, Bintulu and Tatau, were further

(2)

(3)

- divided into half, thereby creating six blocks and the population of these blocks '

was estimated (Fig. 4-2).
The breakdown is given below:

1} The Bintulu Subdisfrict was divided into the Greatér Bintulu area (Bintulu-A)

and the residual area (Bintulu-B);

2) The Tatau Subdistriet is the area along the Ulu Batang Mukah-Bintulu road
including Tatau (Tatau-A) and the residual area including Sangan (Tatau-B) '

and

3) The Kapit District is the area including the town area of Kapit and residential
area, which spreads along the Rajang River (Kapit-A), and the residual area
(Kapit-B). ' '

The total population in Sarawak increased 2.4% annually from 1970-80. This total

growth rate may be divided into two different growth rates: 3.9% annually in urban

areas and 2 0% in rural areas.

In this project, it was assurned that Sarawak as a whole would have the saiﬁe
growth rate in the future: 2.4% annually for 1980-2006, with a growth rate of 3. 9%

in urban areas and 2.0% in rural areas, respectively.
The population of each block was caleulated a.é.suming the following:

(a) the population in the Bmtulu-A ares w111 mcrease in accordance w1th the
population foreeasted in the Bintulu Reg;onal Study from 19801990 and with
4,3% annual growth rate after 1990; -
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(b) the population in the Kapit-A avea will grow at a 3,0% annual rate from 1980~
2005 due to the higher growth rate in the Kapit town area; and
(¢) the population in the other blocks will grow in parallel with Sarawak's rural
population growth rate. - ' ' '
(4) The development of Bmtulu wzll accelerate ‘the population concentrahon in the
Bintulu-A block and cause a hlgher growth rate compared to any other area in the
Study Area. Population expansion in this area is, however, expected to slow down
after 1990 due to an ordinary growth rate in urban areas, -
(5) The Kapit and Tatau town ereas'ar'e aésﬁmed to have a higﬁer' 'popuiatioh growth
rate compared with rural areas. Howe\rer, in the case of the’ Tatau town aresg, the
population growth rate will diminish to the same 1eve1 88 rural areas as populatmn

concentrates in the Bmtulu -A block.

The population in the Study Area is estimated at 121,600 in the year 1990, 141, 300
in 1995 and 191,600 in 2005, as shown in Table 4-2. : : '
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4.3

Agriculture

4.3.1 Agricultural Products

‘The purpose of this section is to outline the current state of agricultural produetion

in the Study Area. A discussion on the feasibility for future development is summarized

in the last part of this seetion.

The main crops found in the Study Area are rubber, paddy, pepper, cocoa and other

minor erops whieh inelude fruit trees, coffee, bananas, pineapples maize and vegetables.

(1)

(2)

Rubber

Rubber production in Sarawak has been decreasmg due to the low international
market price. In the Study Ares, rubber planting was on the declme except that
under the Rubber Planting Scheme. However, rubber is still one of the most

important cash erops in the Study Area, especially in Kapit.

Table 4-3 shows a summary of rubber statistics in the Study Area., The hectarage
is about 2,500 ha in the Tatau area and 52,000 ha in the Kaplt sttmct all in small
holdings. About 60% of this was planted with high yield clones in the Tatau area,
while only 7% in the Seventh Division used the s.p'ecial clones. The rest were

ordinary rubber,

About 70-80% of the above hectarage was tapable mature rubber trees. However,
during the year under review most of this rubber was seriously under-tapped, The
tapping was a part-time activity in the Long House-as many farmers were more

atiracted to profitable works in the timber camps,

Rubber was sold as unsimoked sheets, the quality of which was gener'ally poor. Any
further inerease in rubber production would have to be dependent on the progress

of the government Rubber Planting Scheme.
Paddy
Paddy farming is the most important agricultural acti'vity in the Study Area.

Table 4~4 is a summary of paddy statistics for 1979, 1980 and 1981 with respect to
hoth wet and hill paddy.

In the Study Area, 93% of the paddy planting area was utilized for hill baddy_
planted under traditional shifting cultivation in 1981. Only 7% of this .was under
wet paddy; most of it was located in the coastal and flat areas of the Tatau
subdistriet. |
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Table 4—4  PADDY PRODUCTION IN THE STUDY:AREA

Tatau KaPit Song  Belaga - Total

Wet. Paddy
Avea Planted (ha) 1979 770 532 - 81 39 1,422
1980 871 505 61 10 1,447
1981 1,053 427 32 25 1,537
Area Harvested (ha) 1979 680 527 79 391,334
1980 689 483 - 61 10 . 1,243 -
1981 535 400 30 25 990
Average Yield 1979 . 740 568 630~ 593 - 632.8
{Gantang/Yr) 1980 864 590 . 370 6000 606
1981 793 540 310 600 . 560.8
Production (tons) - 1979 ~ 1,214 713 119 72,117
1980 1,325 712 56 15 2,108
1981 1,300 540 23 38 901
Hill Paddy

Area Planted (ha) 1979 . 1,499 10,860 5,613 2,835 = 20,807
- 1980 1,70l 10,860 5,950 3,240 21,751
1981 1,661 10,730 4,560 3,320 20,271

Area Harvested (ha) 1979 1,418 10,801 5,529 2,808 20,556
1980 1,418 10,500 5,060 3,200 33,178
1981 1,438 10,450 2,740 3,270 17,898

Average Yield 1979 346 284 314 296 310

(Gantang/Yr) 1980 358 300 200 300 $289.5
1981 346 300 210 300 289
Production (ton) 1979 1,167 7,302 4,128 2,912 15,509
1980 1,360 7,880 2,530 2,400 14,170
1981 - 860 7,840 1,440 2,450 12,590

Source: Annual Report, Department.ofi 4
Tatau Subdistrict and the 7th District
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(4)

4.3.2

Paddy productivity in the Study Area is low. This is apparent in the Kapit District,
which registered ohly about half of the average yield of Sarawak with respect to
both wet and hill paddy. Hill paddy is characterized by lower productivity in
compamson to wet paddy. Thus, the larger the share of the hill paddy planting
ar_ea, ‘the‘ lower the average yield of the paddy per hectare. This explains the low

. productivity of the paddy in the Kapit District.
(3)

' Pepp'ei'E has been the second niﬁjor agricultural revenue earner in the Study Area.

Pepper

However, mterest in pepper planting has been declining since 1981. ~ Many
estabhshed plantatlons were left unattended. Among the major factors behind this
smtu_at_mn ‘was _thg unattmctwe price of pepper and the high cost _of.mput,
partié_ﬁlaﬂy fertilizers and agrichemicals. However, in the Belaga District pepper

is still the main cash erop. (refer to Table 4-5)
Clocoal
This r_clrop is _remaﬁrkab'ly increasing in the Study Area, partieularly in the Seventh -

Division. Farmmers were given incentives to diversify their sources of income,

particularly when peppe'r prices We_re hardly rewarding. The Cocoa Subsidy Scheme
succeeded in accelerating the establishment of new gardens. (Refer to Table 4-8)

Howe\}ér, large scale planting was restricted by the unavailabiliiy of adequately
large, stiitable areas. 'Farms of a few acres were found scattered over the Study
Area. As a result, no market incentives were available as shopkeepers were usually
reluctant to buy the few kilograms of cocoa beans that farmers would sell.

Therefore, Table 4-6 shows negligible production, If the farmers could succeed in

) c'olléeting a few hundred kilograms, that could open up market possibilities for the

pr_oduct.

Poteritial Agricultﬁrél Land

Dlstrlbutlon of potentlal agmcultural land in the Study Area, especially those areas

along the Pro;ect Road is currently under study by the State Department of Agriculture.
Suitable land for agrieulture is selected by the said research committee according to the

-eriteria of steepness and soil quality (inchiding fertility).

Fig. 4-3 shows the location of the potential agricultural lands along the Project

Road, The three major sections of potential land are located in

411



Table 4-5 PEPPER PRODUCTION IN THE STUDY AREA

Yield Production {tons)
: : Inmature- Mature - Vines. Green .
item : Vines - Vines |Destroyed) Berries ). R
(ha) (ha) {ha) '} per Black - White
: : Mature .
Vine
Fourth .Div.
Tatau 1980 40,5 75.7 2.8 6.4 : - -
Sub- : ' .
district ' - ,
1981 {  45.0 | - 80.2 3.2 | 6.2 | .180. ] 73
Seventh Div. : _ _
Kapit 1980 172.4 219.2 | 15.6 7.3 1,037 - -
1981 | 119.1 179.5 27.2 6.7 IR G SR
1982 |  38.0 127.0. | . 89.0 4.5 370 o4 -
1983 34.1 104.8 | 37.5 4.5 310§ -
Song 1980 123.1 | 115.4 6.1 6.4 481 o 1.3
1981 118.6 135.6 10.1 6.4 495 _ -
%982 48.5 87.0 139.2 . 4.7 262 -
{983 27.1 69.0 18.0 4.5 199 | -
Belaga 1980 15.6 35.2 5.0 4.5 104 | -
1981 19.6 32.1 8.0 2.4 30 -
1982 17.5 "34.3 6.7 2.1 46
1983 21.6 34.9 3.4 2.1 47 -
Total 1980 311.1 369.9 | 26.6 6.1 1,621 b 1.3
1981 257.3 - 347.2 45.3 5.2 1,046 | -
1982 104.0 248.3 214.9 3.9 679 -
1983 82.7 208.7 58.9 3.7 556 =

Source: Annual Report, Department of Agriculture, Tatau Subdiétrict
and the 7th District :
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Table 4-6 COGOA CULTIVATION IN THE STUDY AREA

Hectare
Ltem Tear Pure Stand Intercrop
- Mature- : [mma.t_:ufe 1 Mature Immacure
Tatau 1980 - - 121 117
- Sub~-district i

S 1981 - - 125 121
1980 35 63 8 i1
S 1981 | 51 65 6 10
Kapit District | 1987 85 485 11 10
1983 | 100 567 11 10
| . 1980 - 36 12 20
Song’ D.iS trict 1987]_ N.A 30 12 20
o 1982 3 119 20 25
1983 24 a8 26 20
1980 3 3 - -
. . . 1931 43 76 - -
.Belaga District 1982 290 80 _ g
1933 350 121 - -

Source:

Annual Report, Department of Agriculture
Tatau Sub—district and the 7th Division

Note: N.A = Not available

4—15




Fig. 4-3  AGRICULTURE CAPABILITY
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'(i_)_ the 'mid_dle part of the Tatau Subdistriet around Sangan;
- {ii) the southern part of the Tatau Subdistrict; and

:(iii) the banks of Rajang River, upstream from the planned Pelagus Hydroelectric

~ Power site.

However,".i't-:is believed that in the third major section appx‘éximately 7,200
he‘ét_ar'es would be inundated as a result of the rise in the water level caused by
the eonstruction of the planned Pelagus.Dam. Aside from the three majer
potential sections mentioned above, very litile arable land is available in the
Kapit Distriet.
Completlon of the Project Road will allow access to approximately 60,000 hectares
of the potentlal land

4.3.3 Foreeast of Agricullural Production

For the purpose of forecasting the production of four major erops, the following

assum ptions were made:

(1) The construchon of the Project Road will commence in 1987 and is expected
to be completed in 1995- 99.

(n) By the year 2005 about 50% of all the agricultural area along the Project Road

will have been developed and used for cultivation.

(iii} In the new cultivated area, hill paddy and cocoa are projected 1o be planted.
Hill 'paddy_ will be produced to cope with the demand required by a large
popu_latien in Bintulu. Cocoa is a strategic crop for inereasing income since it

has high "value-added" characteristics.

{(iv) The complet.ion of the Project Road will expand the area under cultivation and
i_mprove'the yield per hectare.” The existing cultivated land will be expected
to gradually grow by expanding to the.neighbouring land. Improvement of

" yield per hectare will be realized with the help of various fertilizer schemes,

the modernization of planting methods, ete,

To pi‘oject the impact Of the Project Road construction on agricultural produetion,
‘two forecasts are adopted: "Without" the Projeet Road and "With" the Project Road,

4~ 15



In the case of “Withou't“, the future produetidn is eSt'ifnated on t'tlé"assutﬁptions
that - _ .

(i) the estimated value for future production is dominated by past ‘trends and is
under the influence of limiting factors peculiar to the Study Area; -

(ii) yield per unit of acreage remains constant or shows & slight increase due to
the introduction of various subsidy schemes and technical training; and

(iii) area planted is slightly expanded. |
ir_x the case of "With", the fdllowing siésumptions' are 'adoptedi'_ '
(i) the complehon of ‘the Plogect Road will gwe farmers the motlvatlon to

| improve the yleld per unit. of acreage and expand the area under
cultivation due to the possxble and favourable money earnmg opportun1~ _

ties; and

(ii) the potent1a1 lands will be opened for cultwatlon in addltxon to the-

production in the case of "W1thout“

A compamson of the two cases is summamzed in Table 4-1. Ju'ééihg from this
table, the estimated product;on after the. complet:on of the Pro;;ect Road doubles and in
some cases, even trlples A more detailed explanatlon of the two prmected cases is’
deseribed in Appendix 2-1. (refer to Appendices 2 1-1, 2-1-2, 2-1-3, 2~ 1—4 2-1- 5, 9~ 1-6,
2-1~7, 2~1-8, 2-1-9 and 2-1-10}
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4.4

Forestry

4.4.1 Current Status of Forestry Production

1

(2)

4.4.2

Bintulu Section

Total timber production from both hill and swamp forestnes in the Bmtulu Section
is shown in Table 4-8. For example, in 1980, the forestry mdustry in Bintulu
marked a 23% inerease in production due to good export prices for round logs and
an increase in logging activities. In the following year, expansion slowed due to the
poor market for logs in the second half of the year, Production, however, reached
a tdtal of 1,742,445 metrie tons in 1983. The Bintulu Section has 24 sawmills,

Kapit Subsection

Forestry activities, namely logging and sawmﬁhng, were among the most sxgn1f1~
cant economic act1v1t1es of the Seventh Division and the leadlng sectors generatmg .

employment opportunities for the local populatlon

Forestry production in the Kapit Subsection is shown in Table 4-9, Total log
production in 1983 was 947,751 metric tons, a decrease of '1_1_,1_6[_};11rietri'c.'tons'és
compared to the 1982 figures, In 1981 forest harvesting accelerated tremendously,
showing-an increase of 99% in production (668,836 metric tons). The continiious
and intensified development of logging has been attributable to (i) the establish-
ment of new logging camps and (ii) the deployment of more and heavier categomes
of loggmg machinery. The number of operational 1oggmg camps increased ft‘om 10
in 1979 to 15 in 1980.

Log processing was insignificant and no development was observed,

Foreeast of Forestry Production

To forecast forestry production, the Study Area as well_.a's the adjacent Belaga

Subdistrict were stipulated to be the area greatly affected by the construetion of the

Project Road,

Kapit, which comprises the bulk of the Seventh District's forests, is presumed to -

have the largest total forvest area with the most development potential. This assurmption

was supported by FAO. The total forest area is estimated to reach approximately

3,500,000 hectares in the Seventh Division, In the Bintulu Seetion, total land under

forestry is estimated to be 1,200,000 hectares, Timber and forest produce will most likely

4~ 18



Table ﬁvg FORESTRY PRODUCTION IN THE BIMTULU SECTTON
. Metric Tons {cu.meter)
Year

© Hill Swamp Total Export
1979 LA, N.A. 1,336,404 | 1,603,814
1980 | 1,322,739 | 320,827 | 1,643,567 | 1,935,053
1981 | 1,446,288 | 228,825 | 1,675,113 N.A.
1983 | 1,528,248 | 214,197 | 1,742,445 -

Source: Annual Report, Forestry Department, Bintulu Section

Districts of External Trade, Sarawak 1980

Table 4-9 FORESTRY PRODUCTION IN THE KAPIT SECTION
{(In cu.meter)
Grand Total
Year Export Milling Logs Volu .
: me in
: {tumber) Volume metric tons
1979
“1980 451,721 25,196 158,828 476,916 336,836
1881 925,099 8,350 264 451 946,870 | 668,755
1982 1,712,682 186,204 415,350 1,730,836 | 958,911
1283 1,696,632 14,118 410,538 1,710,750 ) 947,751

Source: Annual Report, Forestry Department, Kapit Subsection
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be brought to Kapit by way of upstream of the Rajang River and the Balleh River whlch
runs across the Belaga District. -

The State Government's policy is to g‘t‘adually diminish the productlon of logs in
proportion to the productton of sawn tlmber, plywood ete. as Sarawak‘s export. The
objective is lo increase the value added w1thm the state thereby uphftmg the income

level and aeceleratmg the developm ent process of the mtemor reglon

The Study- Team therefore pPOjeCted constant timber produetlon in: the Seventh
District and ‘a bolstering of the plywood manufacturing - sector in Kapit, eventually

generatmg employment oPportumtles for 740 per'sons

Table 4- 1{} shows the projected annual produetion of logs, sawn timber and plywood

from the benchmark year up to 2005,
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4.% Tourism
4.5.1 OQutline of the Current Situation

Tourism as an industry does not play an important role in the economy of Sarawak.
In 1980, the economic activities of restaurants and hotels represented only a negligible

share, less than 1%, of Sarawak's domestie product.

If developed, however, tourism could emerge as an important economic sector in
terms of ecreating opportunities for business expansion and employmént, and generating
higher personal income, Further, tourism could assist in minimizing the current reliance

on forestry and agricultural production.

In 1980, approximately 148,000 tourists came to Sarawak. Out of this total, about

8% were tourists on vaesation,

Tourists from Brunei accounted for the largest share {31.0%) of visitors coming for
Jeisure purposes, followed by Peninsula Malaysia (28.0%) and Singapore (8.8%). These
neighbouring countries together account for 68% of the total. Other countries include the
United Kingdom (5.6%), United States (2.9%), Netherlands (2.2%) and Australia (1.8%).

Fig. 4-4 shows the major tourisin resources in Sarawak.

4,5.2 Estimation of Visitors into Kapit

With the figures eited in the Sarawak Tourism Master Plan, the inflow of visitors
into the Kapit area via Bintulu and Sibu are tabulated in Tables 4-11 and 4-12. According
to the Master Plan, tourism is expected to grow at 10.3% from 1980 - 1985, 8.5% fro.m
1986 - 1990 and 6.6% from 1891 - 1995. After this tourism boom, the growth rate is

expected to continue at & moderate pace of 5% per annum.

In the case of visitors coming from Sibu, the share of sightseeing and holiday

visitors is assumed to be 609%.

With the completion of the Second Trunk Road from Tatau to Kapit, visitors to
Kapit are expected to flow in through this new road. In the case of visitors coming. from
Bintulu, growth rates quoted from the Tourism Master Plan were applied. Then it was
assumed that 50%, 33% and 25% of Bintulu's visitors will travel down to Kapit. Among'

these projections, the case of "25%" is most likély.



Fig. 4~4 MAJOR TOURISM RESOURCES
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4.6 Assoeciated Development Project
4.6.1 Bintulu Regional Development Plan

To promote further mdustraahzat]on in Sarawak & Bmtulu Development Master
Plan was set up and constructlon is progressmg in the areas concerned Aocordmg to- the
Bintulu Development Authority (BDA) plan, the pro;ect area covers 4,352 km2 and wnn :
extend over a period of the Fourth Malaysmn Plan 1981 ~ 1985, _ BDA ebtlmates the plan
will generate new employment opportumhes fot' 18 D[}O workers up ‘to the year 1995, In
1980 roughly 40,000 people lived in the Bintulu area, ineluding suburban residents' the
population of the area will thus expand 1. 45 times by 1995 as a result of_ the plan Flg 4-5

indicates the allocatlon of ‘various project sites.

There are addltlonal projects to constzuct a regzonal hOSpltEll an agmcultural

college and thousands of houses. An international an'port has been p_ropo_sed.

4.6.2 Hydroelectric Project
Since Sarawak has gbundant water resoureces, hydroelectmoal power development is

expected to be the energy supply source for economie development

In the Batang Rajang Basin, the Iargest river in Sarawak where the Study Area is

located, large scale hydroelectmcal power projects have been proposed to supply electnc~
ity not only for consumption within Sarawak, but also for consumption in Sabah and

Peninsula Malaysia, ete. _
Aceording to the Sarawak Eleetric Supply Corﬁoréﬁon (SESCO), the hydroeleétric
development program in the Study Area will preceed- as OUtlined in Table 4~13, '

Table 4-13 Hydroelectric development program in the Study Area

Name of Project Generating Power Year of Comrpletion
Bakun 2,400 MW 1995
Murum 1,000 MW 2000
Pelagus | 770 MW 2005
Balleh 1,000 MW 2010

The proposed route of the transmission system is sho’wﬁ in 'Fig. 4—-6:.



Fig. 4-5 FUNCTIONAL BOUNDARY OF BINTULU
REGIONAL DEVELOPMENT PLAN
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4.6.3 Mining Resource Development

At present, there are no mining activities in the Study Area. However, big coal
deposits can .Ijep.o'rtedl'y be found along the Projéct Road as shown in Fig. 4-7,

~ The estimated amount of coal deposits in this area amounts to 200 million tons.
The"q;xalhity is a h'ig'b—grad'e'.lighite. -

A f.eaéibility'Study ‘of the development of these coal deposits is being carried out at
present. The Pr_o_ject Road will be used for coal tranport since large ships cannot navigate
along the Batang 'Rajang beyor_ld the confluence with the Sungai Pelagus because of the
famous rapids ﬂpst_ream of the confluence with the Sungai Pelagus along the Batang
Rajang, and also because of the remarkable seasonal water level variation. '

Therefpt‘e‘, ¢oa1 must be transported from the coal deposit area to the loading spot
by land. if it is to be -shipped to Sibu. Since the project road passes through the coal
‘deposit area, the route could be utilized as a part of the land transport route. '

The Project Road will help save construction costs for a part of the coal transport

road.

4~ 29
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"CHAPTER 5 TRAFFIC STUDIES IN THE PROJECT AREA
5.1 Transport Network

5.1. 1 Genera]

'I‘he transport network in the Studv Area consists of roads, rvivers, air and coastal
_sh_ippmg. .As shown in Fig. 5~1, road services are very much limited in the Study Area and
ce’r‘taih paris of the area are entireiy dependent on water transport.. ‘The major rivers in
the area ar‘e the Batang Ra]ang, the Batang Tatau and the Batang Kemena and their
trzbutames. _ These rivers form the major transport network system. Kapit, Tatau and
' Bmtulu t_owns are__the major.transport tgarmmals or transfer points in these river basins.

'Th'ere. ére two 'airport's in the'Study Area: in Bintulu and in Kapit. The Bintulu
A.n'port eaters to regular air services by MAS from major tGWnS in Sarawak,

Coastal shlppmg is an’ lmportant transport means for carrying cargo between ihe
Study Area and other parts of Malaysm and foreign countires, The two ex1st1nt, ports for
coastal shlppmg are at Bintulu and Tatau.

5.1.2 'Roads

’I“he road network in the Study Area is quite limited. The principal road in the area

' _ is the Fnst Trunk Road, which connects with Sibu, Bintulu and Miri and forms a part of

the traps~Sarawak Trunk Road. There are also a few road networks only in the Bintulu
and Kagit town aress. - The outline of the existing roads and road construcetion projects in
the Study Area is shown in Table 5-1.

5 1.3 Rlvers

There are three mver ‘basins 1r1 the Study Area: the Batang Tatau, the Batang
Rajang and the Batang Kemena. However, the greater part of the Batang Kemena basin is
outside- of the Study Area A descr:ptton of water transport on the former two rivers is
offered below '

:(1) : ."’I‘he Batang ’I‘atau and its. trnbutarles

o The Batang Tatau flows out of the mountains dwxdmg the Fourth from the Seventh
D1v1310n and emptles into the South China Sea. Batang Tatau and its major
tmbutame_s of Sungai Anap and Sungai Kakus provide transportation for the whole
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of the Tatau Subdistrict as well as the communities that hi:ive developed along

these waterways.

Batang Tatau is relatively wide and deep between Kuala Tatau (the mouth of the
river} and Tatau, and provides a reliable water transport channel for small coastal-
ships and barges. Above Tatau, although the river becomes narrower and
meandering, motor launches and barges can come up the river as far as Sangan, 78
km (48 miles) upriver on Sungai Anap or Gabong Trading Logging Company (Gabong
L.C.) 80 km (49 miles) on Suhgai Kakus. Above Sangan or Gabong L.C. only small

vessels such as long-boats and speed boats ean na\ngate

'Although the area along the river is heavily forested, there is_éom’e cultivatable
land and Long Houses are found along both sides of the river. Tatau town at .30 km
(19 miles) from the river mouth is the major commercial centre of the river basin,
with a small bazaar and some government offices. Above Tatau, Sangan is a
secondary centre which also has government branch offices. Below Tatau,‘Kuala

Tatau has a small bazaar and is a collecting point for logs and timbers.

Table 5-2 shows the distance between major pointS along Batang Tatau and its

tributaries.
(2) The Batang Rajeng and its tributaries

The Batang Rajang is the longest river in Sarawak. Its main stream has a Iehgth of
about 450 km from its mouth to Belaga and has a basin of over 50,000 square kilometers
that is about 40% of the land area of Sarawak. ' o

The Batang Rajang has abundant water and a stable water level throughout the
year, forming a veliable water transport channel between its =mo_uth and the confluence
between the Batang Rajang and the Batang Balleh which is 291 km (157 miles) upriver.
However, above there the water level is not stable. Particularly well-known is Pelagus
Rapids, above the point where the Batang Balleh meets the Bafang Rajang, which has been
the major obstacle to river ‘névigation. In addition, the water level may vafy greatly in a
few days, depending upon rainfall in the mountain area. Only recently hes it been possible

to provide regular transport service to the people living above the rapids by Express



Table 5-2  DISTANCE BETWEEN MAJOR POINTS ALONG
THE BATANG TATAU AND ITS TRIBUTARIES

From To Distance
- Kilometers Miles
Bintulu Kuala Tatau 30 19
Tatau 60 37
Kuala Tatau Tatau 30 19
Sang.an 78 48
“Gabong L.C. 80 50
Tatau Confluence of
Sungi Anap and 38 24
Sungai Kakus
Sangan 48 30
Gabo'ngr L.C. 50 31
Muput | 64 40
Takan 135 84

Launch with steel hull and twin powerful engines. However, express services are often
_ intel_'rupted by 1pw water levels in the dry season.

Below Kapit, the river flows more slowly, widening and deepening with the flows of
numerous tr.ibutaties. Particularly below Kanowit, 182 km from the mouth, the river
becomes much wid_er and forms the Rajang Delta at Sibu which is located 130 km (81
miles) from the river mouth, Between Kuala Rajang (the river mouth) and Sibu are

Tanjung Mani ancht_n‘age and three major ports at Sarikei, Bintangor and Sibu.

_’i‘anju_ng Mani is known as a good sheltered anchorage for oceangoing ships loading
exp'ort logs and timbers. Sarikei and Bintangor_ are the collecting and distributing points
- of 'goodS'and ag:.'.i'cultural products, and there is regular express ship serviee between
Sarikei and Kuéhing. Sibu is the second largest town in Sarawak. It is the main
qumer_cial centre of the'Third, Sixth and Seventh Divisions and is also important as a
port and trading centre for the Batang Rajang river basin.



Above Sibu Kanowit, Song, Kapit and Belaga are ‘the district centres. Kapit is the
largest town in the Seventh Division and is the administrative headquartel‘s ‘of the
Division. It is also a main commereial centre and transport ‘terminal in the upper Ra]ang

area.
Table 5-3 Shows the distémce between major points along Batang Rajang and its

tributaries.

5.1.4 Coastal Shipping

There is very little information on the operation of coastal ships, although they
play an important role in cargo transport between the Study Area and out_side'. Since most
ship operators are relatively free from Government regulation, it is _'dif_fi(_zult {0 establish a

comprehensive figure for these services.

The ports located in Bintulu and Tatau are the bases of coastsl shipping in the
Study Area. The Bintulu port is situated on the north bank of the Batang 'Kem'éna';' about 2
km from the mouth. Its main customs wharf has a Iength of 50 m and a draft alongsxde of
at least 0.6 m, 2.4 m at high tide. In addition, there is an open anchorage outside the
river for exporting logs and timber. The port is linked with ‘Kuching, Sibu, Sri Aman, Miri,
Niah and Tatau by coastal vessels of sizes ranging from 20 to 800 tons, but vessels of 50

to 200 tons are the most common,

The Tatau port has a length of 24 m with a belian wharf having a draft alongsuie of
at least 4 m. The Tatau area receives all its supplies at present from Kuchmg, Slbu and
Bintulu by small coastal vessels of 10 to 150 tons. There are scheduled coastal shlppmg
services from Sibu and Kuching at least once a week. ‘I‘he major cargo carrled by coastal
vessels in this area is rice, foods, fuel and other mcommg consumer goods and
agricultural and forestry products produced from the area.

Logs sre carried by barges or rafts w_lth tug boats td the river mouth and 'io_a-dé_'d

onto oceangoing vessels outside the river.’

" The Bintulu Deepwaer Port situated at Tamung Kldurong has been open since the
end of 1982. It is used mainly for oceangomg vessels, ' ‘ '

5.1.5 Air

There is an Awpovt at Bmtulu and an a1rt'1e1d at Kaplt in the Study Area. The
Bintulu Airport is situated in the central part of Bmtulu town. It was ‘built durmg World



Table 5-3 DISTANCE BETWEEN MAJOR POINTS ALONG
THE BATANG RAJARG AND TTS BRANCHES

Distance
From To
. m K.om
‘1.1, Distance — Batang Rajang : :

Entrance Kuala Rajana -Tanjung Mani 16 30

Sarikeil 30 56

Binatang 40 T4

Sibu 70 130

Entrance Kuala Paloh Sibu 51 94

Sibu Entrance Kut Canal 42 78

Kg.Kut {Kut Canal Length) Kampung'Kékan 5.5 10

_ Sibu Kanowit 28 52

Song 53 98

Kapit 82 152

Kapit Pelagus Rapids 18 33

Kokok Rapids 69 128

Buangan Rapids 78 144

" Belaga 92 170

2, Distance - Batang Balul :

Belaga ' Bakum Rapids 18 33

Entrance Sungai Linau 25 46

Long Juman 49 91

Kesumo Rapids 55 102

Perong Rapids 59 109

Long Bulan 93 173

Long Jawi 106 196

Batu Nga'at Rapids 110 204

3. D_is.t'ance -~ Batang Baleh _
Kapit ' Bifuroation Batang > 9
: Rajang/Bt., Baleh

Bifurcation Sungai Mujong 11 20

' Sungal Gaat 33 61

Sungai Herirai - 42 78

Entawau 49 91

::Entawau Wong Putai Rapids 6 11

' ' Batu Babi Rapids 15 28

Batu Rumah Rapids 16 30

Batu. Abau 19 35

Sungai Mengiong 21 39

Resthouse Serani 51 94

_ Resthouse Serani Long Singut 18 33




War Il and has been improved and expanded. It has & runway of 1,372 m x 18 m (1,500
yards x 20 yards) with a bitumen surface and night landing facilities. The airport can only
acecommodate small aireraft up to the Fokker ¥riendship F 27. | '

The Bintulu Airport caters to regular flight services by Malaysia Airline Sysiem
(MAS) from Kuching, Sibu Miri, Kota Kinabalu and Mukah. A'ir transport was virtuaily the
only form of passenger transport from Bintulu to Kuehing and Sibu, before the Trunk R_o'ad

system was completed.

In view of the limited possibilities of extending the Bintulu Airport to meet the
growing demand, a new international sirport with a runway of 4,000 m is proposed in the

south of Bintulu town, about 34 km from the town centre.

The Kapit Airfield has a runWay of 427 m x 18 m (1,400 ft. x 60 ft.) with a crush
stone surfece. It allows only small aircraft up to BN 2 with ecapacities. for_eighjt
passengers. The airfield had scheduled air services by MAS unti1_1981; but regular air
services are interrupted at present due to decreasing demand and a shortage of aireraft,

5.2 Road Traffic

5.2.1 Road Traffic Survey

The only major road in the Study Area is only the Ulu Batang ‘Mukah-Bintulu First
Trunk Road, which was opened to traffie in 1983, The Project Road is proposed to
connect with this Trunk Road neer the Tatau town. 'i‘her_efore, to det_erm_iﬁe the
characteristics of road traffie, road traffic surveys were carried out on the Trunk Road by
the Study Team in 1984, |

The survey outline is shown in Table 5~4, Some results of the survey follow: -

Table 5~4 ROAD TRAFFIC SURVEY

Type of Survey Survey Station Survey Period ~ Major Survey Item
1. Road Traffic  Ulu Btg. Mukah- . _ o
Count Survey Bintulu Road - + Number of Vehicles
: _ S by Type
At Tatu June- 30th Qcet. (Tue.) o )
tion 31st Oct. (Wed.) -Orlgm and Destination _
i i1 - . i
b fondade o Burpse
tion end Ferry =~ 6:00 PM :
Boat Jetty '

5-—-8



Average Daily Traffic (ADT)

AD'I‘ came fo 279 vehxclee on.the Ulu Batang Mukah-—Bmtqu Trunk Road and 241

vehlcles on the acceSS road to Tatau town in both directions.

('I_‘he results of the TI'&_lfflc Count Survey are shown in Fig. 5-2.

Fig., 5-2  ADT BY DIRECTION AT TATAU JUNCTTON

Ulu Btg, MukéhéBintulu Trunk Road

Ty —

~To Sibu 2661
124unnnn
4 v

To Bintulu

Unit: No. of Vehicles/1Z hrs.

118 123
LR

241

To Tatau town

_ For reference, the ADT on the other sections of the First Trunk Road are shown in
Appendix 3-1 with the location map of the survey station. (refer to Appendix 3-1-1,
3-1-2, 8-1-8)

The 'ADT on the Ulu Batang Mukah-Bintulu Road is still very small compax ed with

‘ other sections of the Trunk Road.



(2) ‘Trip Distribution by Direction

The origin and destmatlon of vehlcle tmps are shown in ‘I‘able a—5 Out of total
vehicle trips, 37% are between Tatau and Bmtulu, while 10% are between 'l‘atau
and Sibu. Long distance trips passmg through’ Tatau town are ‘about 35%.

Table 5-5 ORIGIN AND DESTINATION OF VENICLE TRIPS

Unit: Vehlcles/day (%) -

L . ' Other ' ' .
Tatau Bintulu Places Total |
Tatau 56 (13.9) 148 (36.7) 6 (17) 210 (52.3)
Sibu 3 (9.7) 76 (19.0) - 21 (5.1) 136 (33.8)
Other 14 (3.4) 15 (3.8) 27 (6.8) 56 (13.9)

Places

potal 108 (27.0) 239 (59.5) 54 (13.5) 402  (100%)

Source: Roadside Interview Survey

(3) Traffic Composition

Traffic composition by vehlcle type is summamzed in 'I‘able 5-6, which mdlcates
that passenger cars (cars and taxrs) constltute 29% and frelghtears constltute 57%
of traffie. For reference, the traffic composxtlons on the Miri-Bintulu Road and in
Tatau are shown in Appendix 3-2 and 3-3, The low percentage of passenger cars is

characteristie of traffic in rural areas.

Table 5-6 TRAFFIC COMPOSITION AT TATAU JUNCTION

.. Yans, Lorries  Motor - TR
Cars  Taxis Pickup  (Trucks) Buses Cyeles Others Tptal
No. of 64 70 128 1838 16 41 4 456
Vehieles _ T T R
Percentage  14.0 15.4 28.1 29.2 3.5 9.0 0.9 100.09_6
Note: Traffie is in all directions

Source: Traffic count survey
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(4) Number of Passengers

The average number of passenger in the vehicles estimated from the samples by
vehicle type is shown in Table 5-7. Passenger cars usually carried more than 3
passengers, including drivers. Vens, pickups and trucks are sometimes used for

carrying passengers.

Table 5-7  AVERAGE PASSENGERS IN VEHICLES

Van, Medium  Heavy Truck |

Car Taxi Pickup Teuck Truck Trailer Bus
No. of
Samples 103 o 91 133 55 54 2 32
No. of . .
Passengers 325 392 445 147 204 4 864
No. of Pass. . 3.2 4.3 3.3 2.7 3.8 2.0 27.0

on Board

Fassengers include driver
Source: Roadside Interview Survey
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5.2.2 Road Transport
(1)  Buses
Express buses are operated on ‘the Trunk Road tw:ce a day 1n each du‘ectlon
between Sibu and Bmtulu for 4 hours. The fat'e is M$ 18 00 one way. Bus servmes

are provzded 3 times a day between Tatau and Bmtulu The fare is M$6 00. The:
average daily number of passengers on boar_d is about 80,
(2) Taxis '
1In 1983, 77 taxicabs were registered in the Study Area, of wmch 73 were in Bmtulu
and 4 were in Kapit. (Refer to Table 5= 8) In the Study Area, tems play an
mportant role in towns and also between towns due fo the low frequency of bus
service, In addition, prwate taxls operate on the 'I‘atau-—B:ntulu Road section. At

least 6 to 7 private taxis are observ ed in Tatau {own. The £ are between Tatau and

Bintulu is M$15.00 per a pessenger end taxis usually carry 4 passengers

Authorized taxi fares are proportlonal to the distance: M$0 40 for evey 800 m with
a basm mmmum fare of M$1 20 for the first 1.5 km, A;r—condltloned taxi fare is a

little higher. Taxis are not eqmpped with a méter counter in Sarawak. 7

Table 5-8 NO. OF TAXICABS IN THE STUDY AREA (1983)

Town Totall HNative Non-native - Join’t -venture-
Bintulu 73 19 31 _ 23
Kapit 4 2 1 1
Total 7 21 32 24

Source: Land Transport Department '
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{8) 'lrucks ;

. Trucks used in the Study Aree have a loadmg eapamty of only 5 to 6 tons although
some construct:on and oil compames have a- few trucks with a higher loadmg |

o _capamty Some tlmber eompames have truck—trallers ‘with 20-ton loading capaci-
-ties mamly dmven on their own logglng roads.

- There are publlc carrlers in Blntulu, Sibu and Kaplt towns. Of these, 72% (329) are_
concentrated 1n Bmtulu due to the hlgh cargo demand related to development '

i pro;ects in Blntulu 'I‘he number of publlc carriers in each dlstrlct is shown in Table
5-9.

Table 5-9  NUMBER OF PUBLIC CARRIERS (1983)

"_Distf'i'c't' _ Tetal Native Non-native * Joint venture
-Bintulu 329 69 56 204

‘sibu- 124 12 ' 87 25

Repit 1. - - -

Total 454 81 144 229

Source: Land Transport Department -

5.2 3 Vehicle Ownersh;p

Statlstles on vehlcle reglstratmn are avazlable only by Division, Table 5-10 shows
' the growth of the number of motor vehicles in the Pourth and Seventh Division. The
_' number of vehlcles excluding motorcycle registrations- in the Fourth Division grew at a
'bigh annual average rate of 17 7% between 1973 and 1983. The number of cars and
‘motoreyeles in the Seventh Division has remarkably inereased, aslthough there is no road

network connected with other parts of Sarawak.
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5.3.1

5.3  River Traffic

Bi‘r.er Traffic Survery

~ Although riyer _k_tra;nsport plays an important role not only {or cargo but aiso for

passengers; ‘comprehensive studies on river traffic in the Study Area have not been

conductéd ‘Because iﬁfor'mation on river traffic is very scarce, the following surveys on
river. traffle were carrled out by the Study Team at Tateau and Kapit which were the
transport termmals m the Study Area in 1982 and 1984.

()

(2)

(3

5.3.2

(n

Vessels traff ie count SUI‘Vey

- Tlus survey collected data on the total volume of river traffic by type of vessel at

two points: upstream and downstream of the bazaar in Tatau and Kapit, for 12

: _hours per day for_ 5 days in 1982, and 2 days in 1984,

Intérview survey 'v(rith vessel operator

rill‘h'is sﬁrvey:"ceileeted infdrrh:atioh on the origin, destination, purpose of trip and
number of passengers from a sample of 300 vessels in Tatau in 1984 and 600 in
Kapit in 1982, '

Intervxew survey for express launch passengers .

This survey eonected information from a sample of express launehes in Tatau and
..K&plt, _covermg the origin, destln_a_tlon, trip purpose and passenger characteristics.

The outline of these surveys is shown in Table 5-11.

Rive:_;Traffic in Tatau Aree

- Type and Traffic Level of Vessels

'Transport in upper Tatau is completely dependant on the river transport system.

River_tra'nspbrt_ consists of express Launches, motor launches, motorized long boats

~.and speed boats. “express launches provide mass transit for passengers. Regular

serviees to destinations between Tatau and Lana via Sangan use two vessels seating

-64 persons and travelling at an average speed of 35 km per hour,

Motor 1aunches which are reiatwely slower than express launches are used mainly

for cargo transport and frequently used ss mobile shops for the Long Houses in the

o area.,-- :

Long boats owned by traders, shop owners or groups of Long House residents are

,mamly uged for daily short distance tr;ps to the market and some of them provide

515
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taxi services to and from the major market center, Speed boats are generally used
by timber companies as well as by river taxi services. A certain volume of cargo
is mdmdua]ly carried by long boat and speed boat as well as by express launch with
; passernger's. : |

The- followmg data has been collected- as shown in the results of the river traffic
survey in Tatau '

1) Average Da11y Traffic Volume by Vessel Type

In the AD’I‘ 350 vessels in terms of mixed trafflc were observed upstream of
Tatau bazaar and 300 were observed downstream in 1982 in both directions. In

| 1984 220° vessels upstream and 160 downstream were cbserved. The flgure for
| 1982 is blggel‘ than that for 1984 because the surVey was condueted during the
Hari Raya holidays. Half the total volume consists of long boats, most of
which fnake short distance trips, Table 5-12 shows the average daily traffic

volume on the Batang Tatau by vessel type.

Table 5-12  AVERAGE DAILY RIVER TRAFFIC IN BTG. TATAU (VESSELS)

Unit: No. of Vessels

Survey . Long - Speed  Express  Motor Tug/
Station Year_ Boat - Boat Launch Launch  Barge Others Total
Upstream 1982 . 174 139 2 22 15 1 353
Tateu = . (49.3)  (39.4) (0.6) (6.2) (4.2)  (0.3) (100%)
- Bazaar - :
' 1984 120 78 4 8 12 1 292
- (54.1) (35.1) (1.8) (3.8) (5.4) (0.5) {100%)
Downstream 1982 146 118 8 7 27 - 306
Tatau . (47.7) {38.%) (2.8) (2.3) (8.8) (-) (100%)
Bazaar , _
1984 - 71 10 - 2 18 2 161

{44.1)  (43.5) . (=) (1.2)  (11.2) (1.2}  (100%)

" Source: River Traffic Cmint_ Survey

- 2) Tmp Dlstrlbutlon by Dn*ection

The origm and destmatlon of vessels 1nterv1ewed are shown in stle 5-13, Of
- these vessels those whlch travel within Tatau account for more than 40% of

the total.
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Table 5-13  ORIGIN AND DESTINATION OF VESSEL:TRIP (TATAU) . 7

- Unit: No. o'f_. Vgsg_els/day-.

Sungai Sungai ' Total

Tatan | Kakus - Anap o 7
“Tatau 157 (42.6) 44 (1.9) 79 (21.3) 290_: (75 5%
Kuala Tatau 76 (20.6) - (-) 2 (0.6) 78 (21.336}
Bintulu 6 - (1.6) 2_ (0.6) é (0.6) 10 j'(z,ng
Total 239 (64.8) . 46 (12.6) 83 _(2é;e): 368 (100%)

Note:  In both directions
Source Interview survey for vessels in 1984 :

C) Number of Passengers on Board

The average number of passengers on board estimated from the sé’mples by
vessel type is shown in Table 5-14. The long boats and speed boats which
amount to about 90% of total traffic volume carry 4 to 5 persons per boat.

Table 5-14 - NUMBER OF PASSENGERS ON BOARD

Long  Speed  Motor Tug/  Carge . e
Boat Boat Launch Barge Ship Oth_ers

No. of Vessels 56 42 o i 1 1 2

Mo, of Passengers 253 171 17 3 T
No. of Passengers/ e o o
on Boa['d : 4.5 4.1 2-8 3.0 7_0 105 .

Source: Interview Survey for Vessels in 1982

(2) River Passenger Traffie by Express Launch

Express launches are operated twice d&ﬂy in each dn‘ectlon between Tatau and
Lana via Sangan. Two launches owned by one eompany are m servxce for the .
Tatau - Sangan - Lana sectmn, seatmg 64 persons. '
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: ’_I‘he outline of the express launch operations is shown in Table 5-15,

The fare systém of express launch services is approximately proportional to the
_'dist'aﬁce_travelled. Launches stop wherever passengers want to embark or
disembark.

Table -5-15 EXPRESS LAUNCH OPERATION IN TATAU AREA

Tatau ~ Sangen (Lana}

Distance 48 km
"Ave'rlage_Travel Time 1.4 hours
“Average Speed ' 35 km/he
‘Fare (1984) - M$6.00
Capacity 64 seats x 2
Average No. of
Passengers/Year
- 1982 " o 36,000
- 1984 72,000

Source: Interview with shipping company

Table 5-16 jsho-ws the mohthly total number of express launch passengers carried on
the Tatau - Sangan - Lana section for the last five years, based on data from a
shipping c¢ompany in Bintult, This indicates & high growth rate compared to the
" population growth rate in the Study Area. Die to the increase in demand, the

express launch service inereased {o twice daily from August, 1982.

Table $-16  NUMBER OF PASSENGERS MOVING BY KXPRESS LAUNCH
e BETWEEN TATAU AND GABONG TRADING L.C.

Year No. of Passengers/Month  Annual Growth

1980 1,500 - (%)
1981 9,000 133

1982 . 3,000 . 150
1984 " 5,000 . 150

“Source: Interview with shipping company
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The distribution of passenger traffic by express launch operation between Tatau
Sungai Anap (Sangan) and Sungai Kakus (Lana) is summarized in Table 5-17.

Table 5-17 ORIGIN AND DESTINATION OF EXPRESS
LAUNCH PASSENGERS {1984)

Unit : Person (%)

Tatau Sungai Sungai Other Places -~ Total

Kakus. Anap ,
Tatau 46 (21.8) 60 (28.2) 45 (20.8) - 151 (70.9%)
Bintulu 16 (7.4) 12 (5.6) 23 (10.86) = 51 (23.6%)
Other Places - (-) 5 -(2.3) 7 (3.2) - 12 (5.6%)
Total 62 (29.2) 77 (36.1) 75 (34.7) 214 (100%)

Source: Interview survey for express launch passengers

5.3.3 River Traffic in Kapit Area

(1)

Characteristies of Type and Traffic level of Vessels -

The only form of transport in the Batang Rajang basin is River Transport although
some vehicle transport takes place w1thm towns

As far as river transport in the Kapit area is coneerned, express launches, motor
launches, long boats, and speed boats, cater to passengers, and motor vessels and

tug boats with barges and rafts cater to cargoes.

The express launch operates 9 times daily in the section between Kapit and Sibu
and twice daily for the section between Kapit and Belaga. In addition, there are
six regular Motor Launech service sections from Kapﬁf to Pelagus, Bawai, Balleh,
Mujong, Gaat and Yong, each once or twice daily. These regular express launch
and motor launch services are not only for passengers but also for goods. Light
goods and perishables such as fish and deer meat are frequently carried by express
launch. However, the major form of goods transport downriver of Kapit is motor
cargo vessels which have eapacities of up to 50 tons. They ususally 'Operate
between Kapit and Sibu, earrying general goods from Slbu and agrlcultural
produets from upriver of Batang Ragang Upriver of Kapit, ‘the motorized long



‘boat is the major source of goods transport from Long Houses to the market.

_For'heavy- g‘oo'ds and logs, tug boats with barges or rafts dperated by shipping and
timber companies travel up to downstream of the rapids on Batang Rajang and
sbmé distance on Batang Balleh, The following data, dealing with river traffic
volume and characteristies in the Kapit area, was obtained from the river traffic
survey conduected by the Study Team.

1} Average Daily Traffic by Vessel Type

Téble 5-18 shows the average daily river traffic volume by vessel type on
" Batang Rajang in Kapit town. Upstream of Kapit, the daily traffic volume of
“all types of vessels amounted to 430 vessels, compared to only 295 vessels

downstream in 1984, as Kapit is the principal transport point and secondary

'distribﬁtion point for the upper Reajang area. Long boats account for about

70% of the river traffic.

Table 5-18 AVERAGE DAILY RIVER TRAFFIC IN BATANG RAJANG (VESSEL)

Survey Long Speed Express Motor Tug/ v
station  1°T  Roat Boat launch  Launch Barge Others  Total
Upstream of 1982 328 69 2 7 12 2 420
Kapit (78.1) (16.4) (0.5) (1.7) (2.9 0.5)  (100%)
Bazaar _
1984 323 50 19 14 22 3 429
(75.3) (11.7) (4.4) {3.3) (5.1} (0.7 (100%)
Bown-
stream of 1982 178 - 14 12 8 6 4 222
Kapit (80.2) (6.3) (5.4) (3.6} (2.7) (1.8)  {100%)
Bazaar :
1984 -192 43, 30 9 17 5 295

(.65.1) (14.6) {10.2) {3.1) {5.8) (2.0)  (100%)

Source: River Traffic Count Survey

2) Trip Distribution by Direction

The origin and destination of vessels interviewed and summarized in traffie
‘zones are shown in Table 5-19, Vessels travelling only within the Kapit town
are about 35% of the total, and almost 100% of the vessels are either arriving



or leaving Kapit town. The largést flows are obseived between Kapit and
Batang Balleh basin, including Lepong Balleh, Gaat, Mujong and Ulu Balleh. _
The Traffie volume bgtween Kapit and the upper_Raja_ng area including the
Belaga district, is supposed to be smaller because of the low water level of

Batang Rajang above Kapit,

Table 5-19 ORIGIN AND DESTINATION OF VESSEL TRIP (KAPIT)

‘Unit: Vessel/day |

. ' Lepo . Uiu - -
Kap;t Pelagus Bel&ga Balilenr? | Ggat _ Mu;ong. Ballefi - ';‘otal :
K'apit 240(35.0) 82(12.0) 4(0.6) 142(20.6) 47(6.8) 87(12.6) 43(6.2) 645(93.8%)
Song 12 (1.8} - - “ - 2 {0.3) - 14 (2.1%)
3rd Div. 28 (4.1) - - - - - - 28 (4.1%)

Total 280(40.8) 82(12.0) 4{0.6) 142(20.8) 47(6.8) 89{13.0) 43(6.2) 687(100%)

3) Number of Passengers on Board

Table 5-20 shows the average number of passengers on board by vessel t&pe.
The long boats carried about 4 to 5 passengers in the Kapit area as well as in

the Tatau area.

Table 5-20 NUMBER OF PASSENGERS ON BOARD

Boat Boat Launch Barge Ship Others

No. of Vessels 505 71 7 9 7 5

No. of Passengers 2,382 265 153 24 43 43
Passengers/Vessels 4.7 3.7 21.8 - 2.7 6.1 8.6

Source: Interview survey for vessels in 1982
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(2) River PasSenger-Traffic by Express and Motor Launch

“The express lau_nch 'dperatio'h between Kapit and Sibu has been in regular service
“siree 1968. Express launches with éapaCities for 60 passengers with 300-500
_-_'hqrse' power engines operate 9 departures daily from Kapit to Sibu. They travel at
a high speed of 35 - 40 km per hour and make a 4-hour trip between Kapit and
Sibu. Althdugh a timetable exists, delays of half an hour to one hour frequently

oceur because of irregular stops for embarking and disembarking passengers.

The express launch service with a 6-hour trip between Kapit and Belaga is
op'er_ated by 4 express launches twice daily in each direction. An outline of these
express launches is summarized in Table 5-21.

Table 5-21 EXPRESS_/MOTOR LAUNCH OPERATION IN KAPIT

Route Frequency  Passenger Average

of Service  Capacity Travel Time Fare
{Daily both {Seats) {Hours) (M3$)
directions)

Kapit Sibu 18 60 3.5 ~ 4.0 12 {with Air~

o conditioning)

Kapit — Belaga 4 60 5.5 ~ 6.0 18

Kapit — Pelagus 4 60 2.0 ~ 2.5 4

Kapit ~~ Balleh 2 60 6.0 — 7.0 10

- Kapit ~ Mujong 2 60 1.5 ~ 2.0
Kapit — Bawai - 2 60 1.5 2.5
Kapit —  Ng. Gaat 2 60 2.5 6
2 60 1.3 5

Kapit — Ng. Yong

Source: Interview with express launch drivers

Besides the express launch; there ére 6 regular motor launch services from Kapit to
Pelagus and :Yong on Batang Rajang and Bawai, Balleh, Mujong, Gaat on the Batang

' Balleh. "The fare for a trip by express launch from Kapit to Sibu is M$12.00, and
the fare from Kapit to Belaga is M$18.00.



The number of passengers moviﬁg by éxpress ‘launch fram Kapit was su’rVeyed; :
adding upk to 995'péssengers as shgw_n in '_I_‘_able 5-22, The distribution of -this
paSSenger traffic is Su_mmérized in Tabie 5—42.3. The largest volume was observed
between Kapit a:nd Sibu. | |

Table 5-22  NUMBER OF EXPRESS/MOTOR LAUNCH PASSENGERS BY ROUTE

N | - .Average Daily
Route No. of Services - Passengers in_
' ' ‘ ~ both directions .

Express Launch Kapit - Sibu : 18 ' 400
Kapit - Belaga 4 ' 130

Motor Launch ' Kapit - PélagL'is 4 100
Kapit - Balleh 2 100
Kapit - Mujoﬁg' 2 30
Ka.p’it - Bawai -2 70
K apit - Ng. Gaat 2 120
Kapit - Ng. Yong 2 40

Total ' 36 : 990

Table 5-23 ORICGIN AND DESTINATION OF EXPRESS LAUNCH PASSE;NGERS (RAPIT)

. Lepong o N T o

Kapit Pelagus Belage Balleh Mujong Gaat Balleh. Qﬁhers ’I‘ot.a.l_

Kapit 105 180 35 89 11 9 1 - 430
Song 92 4 - 1 2 2 2 - - 103
3rd Div. 341 11 10 6. .2 2 1 18 384

6th Div. 17 . - - - p) i - - 20

2nd Div. 3 ~ - ~ - - 2 1 8
Ist Div. 22 1 2 1 2 1 1 - .30 -
Others 12 - 15 1 - 22

Total 592 196 8 112 21 16 8 -2 - 995

524



'5.3.4 Pasenger Movement in the Study Area

The interzonal road_passehger traffie flows arriving and leaving Tatau are shown
in Table 5-24.- The traffic compositions used for estimation are in Appendix 3-3, The
average number of passengers are caleulated from the figures in Table 5-7.

The interzonal river passeng‘er traffic flows ém‘iving and leaving Tatau , including
express launch traffie, are summarized in Tables 5-25. The total passenger flow in the
Tatau Area is Summiar'i'zed in Table 5-26. Table 5-27 shows the passenger traffic flows in

the Kapit _Area.
Fig. 5-3 shows the passenger traffic flows in the Study Area.

Table 5-24 PASSENGER FLOW OF VEHICLE TRIPS (TATAU)

Unit: persoun/day

Tatau Bintulu Other Placgs Tatal
Tatauw 181 656 (162) 20 857 (162)
Sibu . 195 (71) 397 (145) 69 661 (216)
Othier Places 45 56 - . 89 184
Total - 421 (71) 1,103 (307) 178 1,702 (378)

() Bus passengers '

Table 5-25 .PASSENGER FLOW OF VESSEL TRIPS (TATAU)

Unit: person/day

Tatau Sg. Kakus Sg. Amap Total
Tatau 724 (46) 251 (60) 388 (45) 1,363 (151)
Kuala Tatau 343 (18) 12 (12) 32 (23) 387 (51)
Bintulu 26 & (3 16 (D 56 (12)
" Tatal 1,093 (62) - 277 (77) 436 (75) 1,806 (214)

( ) Bus passengers



Table 5~26 TOTAL PASSENGER FLOW 1IN TATAQ;AREA

_Uniti péréoﬁ/déy_

Tatau Sg. Kakus Sq. Anap Io;a}"
. Tatau 905 251 ' 388 . - 1,344 0
Kuala Tatau 343 12 32 : '387'
Bintulu 702, 14 ' 16 o 732
Sibu 240 - - 240
Total 2,190 277 436 2,903 -

table 5-27  PASSENGER TRAFFIC FLOW IN KAPIT AREA

Unit: persom/day

Kapit Pelagus Belaga Bzgizg Mujong Gaat g;;leh-others Total

Kapit  1,197(105) 553(180) 53(35) 735(89) 407(11) 223(9). 197(1) - 3,365(430)
Song 146 92) 4 &) - 1) 11 2@ 2 - 166(103)
1od Div.  467(BD 11 (11) 10(10) 16¢16) 2 @) 2(2)° L(1) 1(1) 510(384)
6th Div. 17 (17) - - - 2@ 1y - - C 20 (20)
nd Div. 3 (3) - - - - .2 1) 6 (&
lst Div. 22 (22) 1 (1) 242) 1.(1) 2 (2) 1D . - 30. (30)
Others 12 (12) - 1 5 () 2 (2 1L 1w - 22 (22)

Total  1,864(592) 569(196) 66(48) 758(112)426(21) 230(16)204(8) 2(2) 4,119(995)

( ) Express Laumch

o
i
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Fig. 5-3 PASSENGER TRAFFIC FLOWS IN THE STUDY AREA, 1984
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CHAPTER 6 ' ENGINEERING STUDY

6.1 Existing Roa‘ds

As 1s shown in Flg 6~ 1 there ere no pubhc roads excepting the First Trunk Road and
Lepong Balleh Road There are, however, prwate logging roads developed by logging
compames for tempox ary use under the license issued by the Forest Department of the

State of Sarawak. For reference, the conditions of the existing roads are summarized in’
“Table 6-1. SRR |

811 Fii-s'_t' Trunk Road

. Thé; F'ii'sf ’I‘runk Road was consfrueted :nostly.elong.'the coast of the South China
Sea w1th two tr affm lanes mamly gravel—surfaced The road has had a eompleted gravel
surf&ce sinee September 1982, '

The Flrst Trunk Road extends approxmately 1,090 km w1th three ferry 51tes,
_namely at Lundu to cross Batang Lundu in the First D1v1310n, at Kanowit to cross Batang'
Rajang m the Third Division and at ‘Kuala Baram to cross the Batang Baram in the Fourth _
' DlVlSlon. '

The First T_rﬁnkRoad rural area is bumpy du_e' to 4,000 - 6,000 mm of rainfall each
year. 'I‘h_erefore, passengers are obliged to bear uncomfortable driving. The Government
of Melaysie; has a policy to pave the whole section of the First Trunk Road, by 1990.

6.1 2 Leporg Balleh Road

: Lepong Balleh Road was constructed along the left bank of the Batang Rajang in
1984 as a "Rural Road" about 9 km long from Kapit to the East. Although it was
originally planned as a standard one traffic lane road, it is now gravel-surfaced with two

traff ic lanes in most parts.

613 chgngRoacB :

As stated in Item 6: 1, the 1oggmg roads are planned and constructed by the licensee

and classmed mto three eategomes as follows -

(a} 'I‘he mam loggmg roads are those whlch traverse almost the whole extent of
the hcensed area. They are constructed so that logs ean be carried from the
Ioggmg site to the pubhc roads or waterways. Therefore, they should be good



Fig., 6-1 EXISTING ROAD NETWORKS IN THE PROJECT AREA .
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Table 6-1

EXISTING ROADS TN THE PROJECT AREA

Firat Trunk Road
(Sibd-Blatdly Road)

Rural Road
{Lepong Ballch Road)

Logping Roads

Hain Se condary [ Feeder

10: Gradient of uphill tewards mlll or dumping station

6—3

e s T Sarawak JXR Standard
- Geometric deslgn e i e} sarawak Forest Department
criterla . gtandard
_ ‘ Any - tecrain Flat . llilly Houutainous ) _
: 3 "[)esig.n gbeed (kin/h) -~ 80 50 50 k%) 50 l o . ’ 1%
Shoulder width {m) 3.05 X2 1.75 % 2
. Traffic lane width (n} . 1.30 4.50
- Total width . (m) 13.40 .00 10/8 816 6{4.5
150 ft., ~ 200 ft. 9% £t b0m 50m 40m
] Frmdines e : - T R
9| steepest’ v : - ) )
eepest R RN a . n
91 vertical” - | Preferable 5 ? 8/10%’| 10714 12717
# | svadient (¥} R A S Y A
B T Absolute - | 10 618 2 8/12 2 10/149)
| O, _ N -
w ; T M -
a " ghinrpest - N :
“horlzontal Freferable 1000 ft. 500 ft
curve . (m) - - : - - r oo w 100 75 40
Absolute 150 fe. 00 fr
o pr t ti fe.f.t. . " [Ho - protection
- protection AT | g a=1-1/2 to 2
. . (Sandy soil)
) ) Cut slope ﬁ . n=1 {Cohesive 1
L N soil) :
Siope . ] VLN S
protection 4 {Rock)
) _ Ho protection o protection Il“IO[B o
Exbankment’ qanﬁs
slope n=1-1/2
: (Clay)
n=1-1/4
—_ - {Rack)
Bridee Tem;‘mréry traffic - ditto - i meters wide
B one lane bridge (Wooden bridge) 1og bridge with earth
.SttuctUIES {Wooden or Balley bridge) surface
Culvert Corrugated. pipe Cor rugated pipe Logs
; ) Haloly straight line Comparatively small Small curve than design
Horizontal with partlal large curves to pass steep eriteria
L - horizontal curve topography
2l Alkgnment " Vertical Fiat with some exceptlons Hany steep sections Steeper due to passing
g . : : ’ mountalnous tervain
! . . B [UURPRTEN - I
]
d Crose section 1.5 ~ 2.0 m wider than criteria
n
e e . .
o : . H - R I AR e
Pavement Gravel Earth
% L Occurrence of falls due to coze out of ground Road construction by cat
lope protection vater from 3Lupe and due to weathering. comp letely/good maln-
tenance against falls
- _—
Side ditch at roadsides is Eilled up due to
s e ‘falls.in a short period, ¥ type side ditech is
Prainage Occurrence of falls at high embankment slope maintained well by motor-
) : ; \_.\tiliz\_a_d for final outlet of road surface dralnage. gradets
Noted 1. R.OM. +.es.: Right of Way
2. a) 8/10 B: Gradient of wphill towards forests




(@)

all-weather {gravelled) roads de51gned for traffic of ‘neavy loggmg trucks at a
normal speed durlng the entlre pemod of the license.

The secondary loggmg roads are branches of the main logging roads enablmg
access to the logging blocks to. be hawested They should preferably be all- °
weather roads de51gnec1 for traffic of heavy logging trucks at a’ moderate__ .

speed. .

The feeder roads are short roads constructed thl'oug'hout the lo'gging'bluo'cks

connectmg to the secondary loggmg Road. they are not all—weather roads and o

will usually be used for very short periods of about two months.” They should -
be designed for the same type of trucks used for the secondary and mam o
logging roads.: ' ' ‘ ' |
This concept is shown in Fig. 6-2, a typical Iogging road network. Th‘é‘ 1oggiﬁg-ff
license of each bloek in the project drea is given. one by one, effectwe one -
year or up to & maximum of 25 years. ‘The harvest is carried out for 150 -200

days a year.

Fig. 6-2 CONCEPT OF LOGGING ROADS - % 4 T~

LEGEND: ———=T Main Logging Road - 4"
¢ SEmss=Es Secondary Loggmg o f 1
Road -..h_ . . ’ Vo
““““““““ Feeder Road \‘-\



6.2 Geology and Soil

6.2.1 Géolﬁgical Ouﬂi_ne

~ The geological St:r'gta of Sarawak, which is located in the Northwest area of Borneo
Isign’d, conSis:t__s' chiefly 'éf':r_sedimentary rocks accumulated on the geéS’yncline called the
NOE'tHWést 'Bornéo'k Geésyﬁéliné.- ‘The geosyncline, located on the North side of the
contmental core extendmg mto Kahmantan, the southern part of Borneo called "the Sunda -
Shleld" is beheved tobea development arising from the sunda orogemc movements in the |
Neogene In addltlon to the above, in Sarawak State there are volcamc rocks, e.g.,
-andes:te, rhyohte, basalt etc ~and plutonie rocks, eg . gramte and gabbro, which are

_ comparatwely narrowly dlstrxbuted as shown in Flg. 6-3.

6.2.2 Geol(:g‘y in the Study Area

Fig. 6—4 is the geologlcal map of the Study Area showmg the dlStI‘lbutiOH of the
four formatmns, i.e. Belaga, Tatau, Buan and Nyalau. '

(1) Belaga For_m ation

.'Approxiini;téﬁ ﬁélf ‘the Projeet Road will run over the Belaga Formation of
predommantly dark’ shale which has been transformed into argalhte, slate and -
phylhte as a result of dynamlc metamorphism. Some I‘lgld massive sandstone, as -
well as alternatlons of slate and sandstone, are also encountered in some places
_such as the outsku'ts of Pelagus Raplds

]'I‘he Belaga Formatlon can.be classified into four stages on the basis of paleontol-
_oglcal evidence which can be 1dent1fled by slightly different rock formations facing

each o_ther

The Belag& For‘-r.nétion*hés been intensely folded, but details of the geological
. structures are st111 vague. Aé for the geological profile, Stage I on the bottom
_belongs to the late Cretaceous of Mesozoic and others belong to Pliocene and
chene of Cenozmc.' Basalt lava'is distributed through the Fourth Stage in the
area of the Rwer Anap and Pelawan Valley.

(2) ’I‘atau Formatlon

| 'The Tatau Formatlon rests unconformably on the Belaga Formatlone The Tatau
F__ormatlon co_nsnsts chiefly of sandstone and Shale and subsequently of marl and
lenses of grey massive limestone. Thus the upper part of the Tatau Formation

features the caleareous stones.



Fig. 6-3  SKETCH MAP SHOWING THE REGIONAL SETTING OF
THE CONTINENTAL CORE AND Ni-BORNED GEOSYNCLINE
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FIG. 6-4 GEOLOGICAL MAP OF THE STUDY AREA
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" Meanwmle rhyohte a.nd andesite are distributed in the. Anap and Muput Valley, and

____Granlte mstr'uswe rocks in- P111ng Hill, The prevolcamc part of the Tatau

- "'-__rFormatlon oonsxsts ehlefly of carbonaceous shale and sxltstone normally including

"_a sandstone stratum w1th 8 thlckness of about 15 m. It is 1mp0351b1e to chstmgulsh
'the shale in the Tatau ‘Formation from that’ m the Belaga Formation. The fold in

o the ‘I‘atau Formation is not as compheated as that in the Beleaga Formation,

3

- As for the geological age, this formation belon’gs to the upper eocene oligocene..

BUan Formation

The Buan Formatlon demonstrates a -belt-like dxstnbutlon between the Tatau

o Formatlon and the Nyalau Formation and consnsts of siltstone and shale with a thm'

,.w(é)_

stratum of sandstone This Formation belongs to the ohgoeene
.Nyalau Formatlon L

: Arenaeeous rocks are predommant in the Nyaleu Formatlon which consists of
alternations of sandstone and shale. The shale propoxnon increases towards the

k top. The Nyalau Formatlon is found broadly dlstrlbuted through the area of Tatau -

6.2.3

'(1)._

Anap Ar:p, where the hard sandstone forms a steep hill siope, the bottom of it

‘like Mt. Kan&. At the top of thls Formation is a strata with comparatively poor

res:stlwty, formmg a moderate conflguratxon The Nyalau Formation consists of

:roeks of oligocene ~ early miocene.

Soil Survey

- Mackmtosh Probe ’I‘est

_ The Ma_ckmtosh Pro_be Test was _conduoted at 20 points of about 10 m off the water
level on both sides_fof 10 rivers, where bridge construction is proposed, as in Fig, 6~
5, ‘The Probe Tes't was to discover the Bearing Stratum for the bridge foundation.

.' _.The strata in the test pomts is beheved to consist of (1) fluvitile deposn (2) the

-'weathermg pat't of the basement and (3) basement rock judging from the view of

':'the ground surfaee.

o As shown in Appendzx 4 1, the test results suggest that, with some irregularities in
: __.the format;on of the geologlcal profrle m the test pomts, ‘the formation thickness

averages about 4 m m the soft fluvitile deposit- and about 2 m in the weathering

“ 3 part of basement rock “The beamng stratum is prov:ded at a depth of about 6 m.



(2)

6.2.4
0

(2)

6.2.5

Soil Test Results

Table 6-2 shows both the 1*esu1ts of the soil test eonducted for Phasel in 1982 and
the data obtamed in Phase IL Flg 6-6 mdlcates the soil samplmg‘ pomts Judgmg
from the table, the de51gn CBR of the subgr‘ade for the pavement strueture could

be estimated at a minimum of 7%.

Bridge Foundation Ground
Short Span Bridges

As mentioned in (1) of sectlon 6.2,3, the beamng stratum for the bridge foundatlon
is available at 6 m depth on the average. At thxs bearing stratum depth a spread
foundation type cannot be built’ ‘and it is not ‘economical to construct a larger type

of foundation e.g. caisson ete. Therefore, a piie foundation is adopted as it is the

most popular type used for this bearing stratum depth.

The Batang Rajang Brldge
The Bearing Stratum was 1dent1f1ed based upon the results of the boring tests

conducted in Phase I. The pile foundation type is adopted for the same reasons 8s

above.

Aggregate Survey
The potential quarry sites were surveyed to. secure the aggregate used for the
project road construction. Rock tests were carried out with respect to the rocks

sampled from several potential quarry sites, o

Fig. 6-6 shows the locations of potential quarry sites in the . Project Area, |
Potential Quarry Site | |

(a) Sedimentary Rock

Since the geologlcal strata in thls area. abound 1n arg‘ﬂlaceous 1oek, it is
difficult to expect a supply of aggregate with favorable quahty from the
sedimentary rock. Nonetheless, Pelsgus Raplds (Point B) and- the Nyalau-
Formation ‘in Bukit Kana and Naong (Pomt E) are promislng for the supply of
massive and hard sandstone. A small-scale hmestone deposrt (Pomt F) is found
in the North-eastern area from Tatau Town. o s

6= 10



Fig. 6-5 MODEL PROFILE OF RIVER AND SHOWING
MACKINTOSH PROBE TEST PQINTS
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Fig. 6-6 MAP SHOWING LOCATIONS QOF POTENTIAL QUARR‘;’ SITES,
MAGKINTOSH PROBE TESTS AND SOIL SAMPLING POINTS
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Table 6-2

S0IL TEST RESULTS

Sample

tlatural

Compaction Test

Atterberg Limits

Moisture |Optiomum |Hax
Content [HMolsture{Dry Hodlfied

Ratio Content |Density|C.B.R,
(3} )

{g/cn?)

Liquiﬂ
Limlt

Plastic

Limit Index

Soil

Plasticity] Gravity

Visual Classification

I

PHASE

No.

1

11.7

10.5

2.01

70

Dull yellow -silty Eine and moderately
cemented with clay binder, forming lumps
of weak silt stonz/sand stone, with some
rootlets.  The gample is weathered,
moist, looge wifi li--medium dxy strengty
and -has lﬂw plastlcity and cohesion.

10.6

12.0

&8

2.65

Reddish yellpw silty sand, mostly fine
grained, wddevately cemented with clay
‘binder, forming lumps of weak silt atone/
sand stone, with some rootlets. The
sample 18 morxe sandy than the other two,

No.

12.4

12.0

72

32

17

15

2.64

Yeilqw silty fine sandl with some clay
binder, molat, soft, lumpy, with low
plaaticity and coheaion.

No.

4

12.3

11.7

8t

35

19

16

2.865

Yellow cohesive ailty clay, laminated,
veathered, with some white quartz grawvel
and fine sand moderately cemanted, forp-
iag lumps of weak siltstoune. :

No.

13.6

11.7

14

33

19

14

Dull yellow silty'clsy, with low plas-
ticity, wixed with fine sand and gravel,
forming weask siltstone, lumpy, ueathered
molst.,

No.

11.5

)

23

2.64

Reddish yellow weathered fine sandy silt
cemented- with clay binder, low plastilcicy
and cohesion, mixed with gravel  forming
lumps of weak siltstone. .

No.

15.5

14

40

23

17

Light brownish yellow silty clay, low to
wedium plasticity with some fine sand and
little gravel Heathared with lumps of
weak silcstone.

tio .

19.7

70

28

21

"2.65

Light yellow silty sand, coarse te Eine
grained, with gravel,  moderately cement-
ed with clay binder, naving low cohesion,
moist, forming lumpa of fine sandstone.

No.

18.2

4.0 1.83

66

38

28

10

2.5%

Brownish ysllow clayey silt with some
fing sand, crumbly, weathered, low plas-
ticity, with organic macter.

No.

10

24.4

34

26

Reddish brown clayey ailt with much Eine
gand, wet.

No.

11

22.1

15

28

18

10

‘Reddish clayey silt with some fine sand
and fibrous roots, soft, moiat.

No.

12

19.1

38

29

Reddish clayey siit with gome fine sand
and plant roots, soft, moist.

No.

13

26.3

31

24

2.58

Greylsh brown clayey silt, mixed with
much sand and stones, some decayed plaat
temaina, locae, soft, vet.

PBASE 11

Ho.

145

1.18

47

24

19

'Reddiah yellou silty clay mixad with

fine sand, ueathered medium to high
plasticity, wet, umpy.

Hao.

15

43.1

1.62

51

29

22

- ditto - mdra clayey than above

No.

16

33.5

1.87

10

44

32

i2

1,64

Daxk btown Silty clay with some
fine sand and much d»csyed plant
roots, Eoft wet.

No.

17

49

34

15

2,66

- ditto =sith some plant roots and
fine gravels,

. to.,

18

32.9

is4.0

48

34

14

2.60

BExownish sIlty cTay with some iine
gand, weathered with rootlets,

soft, wet. —

Hote: Tested by the Central Materials Laboratoxy of- the Public Works Department, Safawak

6— 12



(2}

(3)

(b) Voleaniec Rock
Basalt in the Belaga Formation (point D) and voleanic roek in the Tatau -
Formation (Point () can be expected as satisfactory sources of aggregate.

- Basalt from the Belaga Formation is a tight, darkgrey microerystalline rock

and es_t_i_matéc_i to form a stratum about 1,200 m thick. Volecanic rock from the
Tatau Formation forms a stratum about 450 m thick at the most.

The base of the volcanic succession consists chiefly of rhyolite Lava and partly
of Andesite Lava.

{¢). River Gravel

A few river gravel deposits are available in the Batang Rajang (Point A) on the

side of Tatau and the Sungai Pelagus (Point C} on the side of Kapit. They are
'éhiefly sandstione deposité. Gravel sorting is possbile since the gravel is
almost round in shape with a diameter ranging from 10 em to 15 em.

Rock Test Results

Table 6-3 shows results of the tests conducted on rocks sampled from 5 potential

quarry sites (A, B, D, E, F), suggesting that there are no problems in any of the
stones used as'aggr_'égate for the Project Road construetion:

Although the Los Angeles Abrasion Value (L.A.A.V.) was not conducted for sites A,

B, C and E, the L.A.A.V. on eight similar sandstone samples of cretaceous -tertiary

by Dennis N.K. (1982) showed results ranging from 19 - 37% with an average of

- 26%, sufficiently satisfying the requirement for the P.W.D. standard value shown in

Appendix 4-2. As for the voleanic rocks from points D and G, visual and rock-

hammer tests have revealed ample applicability in aggregate.

Comparison between Potential quarry sites

_An e_vé_luation was carried out to select suitable quarry sites for the Project Road

constuetion in terms of subjects listed in Table 6-4. Appendix 4-3 includes &
"Genierfa'.l Description of Potential Quarry Sites". Sites C, E and G were judged
good; sites A and B fair; and sites D and F were judged poor,

6— 13
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THE POTENTIAL QUARRY STITES

Table 6~4  COMPARISON OF
Items \ : 1)
NS : Direct distance [Means of )
Quarry. {Location | Rock Type | Quantity  from Project Transpor— |Evaluation
aite N oo oo T () Road (km) tation
Points
T | Batang ~ [River 2)
A JRajang [Gravel 350,000 1.0 Waterway fair
o Sandstone |
PelagUs' Belaga Access
B Rapids = [Formation Sufficienq 1.5 Road to fair
- _|Sandstone ' the site
. Sungai . |River : : _ “|Access
C Pelagus {Gravel 500,000 0.5 Road to good
o Sandstone the site
Coe Bukit - | .
b Mersing Basalt Sufficient 10 Waterway no good
- Bukit. Nyalau .
E Kana Formation [Sufficiend 13 Road good
' Sandstone
} Sungail 3) Sibu-— s00d
¥ Separai {Limestone 30,000 7 Bintulu noe goo
- o Road
Rhyalite . Sibu-
oL Bukit  lor Andesit|Sufficient] 25 Bintulu d
G Arib Lana Road about 899
: 1 hour by
trunk
Note 1) : Evéluation by the Study Team
2) Source: SESCO (1982} Pelagus hydro-electric project

DENNTS N.K,
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6.3

6.3.1 .

- 6.3.2

6.3.3

(1)

(2)

flydrological Conditions -

Chmate

The State of Sarawak generally features high temperatures and hlgh hurmdlty thh
annual rainfall of 4,000 - 6,000 mm. ‘The temperatures range from 200(3 to 320C
and are mostly constant throughop.t_the year. Preexpltatlon is partmularly heavy
from November to January, whilé_éompdr’atiirely frequent e_ven_ _1n the dr_y season.

River Water Level

Along the Bateng Rajang an- the sxde of. Kaplt however, the catchment area
extends wxdely with remarkable, qumk changes in the w&ter Ievel. The water level

changes often as much as 15 m in two or three days

Appendxx 4-4 shows records of the water level in the Batang Ra}ang at Kaplt
Appendix 4-5 shows water level (H) - river current veloclty (V) eurve at Kapit of
the Batang Rajang. If the Water level is 7.9 m, the current river velocity is 8 seq-
knots, whieh is the maximum crmsmg speed of the ferry boats normally used in

Sarawak, :
There are on average about 149 days eaeh year in wh:eh the current rlver veloc:ty

exceeds 8 sea-knots.

Estimation of Rainfall Discharge

The rainfall dlscharge is estimated by the followmo’ method for decldmg the bmdge
length and culvert dimensions:
Rainfall Intensity

The following mtenSIty of rainfall has been adopted on the basis of a 5D-year
probebility by reference to the Hydrologleal Year Book 1977 and 1980 prepared by
the Drainage and Irmgatlon Department of Sarawak: S

1]

R24 = 230 mm/day ' -On'the Tatau"sme
R24 = 175 mm/day On the Kapit side _ :
{Note: The border between the Tateu suie and the Kapit 51de is the
middle point of both sides. ) '

1l

Runoff Coefficient
The runoff Coefficient has been decided as C = 0.5 on the mountainous terrain, and
C = 0.4 in the flat hilly area. T L

&= 16



(&}

Estimated Rainfall Dischar'ge

’I‘he estlmated rainfall discharge has been obtamed t‘rom the Rational Formu}.a, as

follows:
1
Q= —  CRA (m3fsec)
3!6
R24 (24)2/3 Cpepe o
TH e —— e = +
94 T 170

" where, Q: Estimated Rainfall Discharge (m3/sec)

~ C: Runoff. Coeffxc:ent
‘Rog Ralnfall (mm/day) at Sﬂ—yea? Probablhty
A Catehment Area (km2) _
T Ti Time of Coneentration (hr)
R : - Rainfall Intensity (mm/br)
Ty ¢ In-flow Time (hr) (Ty = 0.5 hr)
T2 t Concentrat;on Time along the Rwer (hr)

' "The Catchment Area for the determmatlon of the d:mens:ton of road structures is
o obtamed “from a topog‘raphlcal map with a scale of 1z 50,000 for the Alternative

" 'Routes study as well as of 1:50, U{}U and 1 10,000 for the Best Route study.

@

Vextmal Glearanee to Bridge Over the Desxg*n High Water Level

In general the vértieal elearance from the bottom of short span bridges to the

. demgn high watel level should be +1.00 m (3.3 feet) or more, following the Sarawak

Government Standard ‘The HWL is to be prescmbed at the water level which has

" not been exceeded for 10 eontmuous days in prekus records. However, m the
- "Batang Rajang, the vertical clearance should be 15 m or more since cargo boats

| ':'and tlmber shipppmg boats transport upstream from the bridge point.
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6.4 Construction Method

6.4.1 Local Contractors
Contractors are classified as follows:

Headl.  Engineering Contractors
II. Building Contractors
III, Road, Quarry and Earth Work Contractors

The scale of the contractors are classified into eight separate classes by contract

price as shown in Table 6-5.

There are 13 Class 'A' registered local contractors in Sarawak at present “All road
eonstruction works are carried out by registered local contractors under the supervision of
P.W.D., except for small bridges and long span brldges which are constructed by fore;gn

contractors.

6.4.2 Project Implementation Method

In this’ Project, since a huge volume (14 million m3) of earth work should be
executed by heavy equ1pment, the contractor should possess sufflclent equxpment and
technical capability for the execut;on. From this pomt of v1ew, the selection of the
contractor for this project should be demded based on the followmg alternatives:

Alternative 1: Du'ect management by P Ww. D
Alternative 2: Contract with foreign contractors by international tender
Alternative 3: Contract with Jomt ventures of forelgn and local contractor

Considering that the constructxon equlpment owned by the. State Government is so
limited in its capacity and number and also that most of it is fully in use, 1t is not hkely
that P.W.D. could execute such a large scale constructmn pro;eet hke this unless they are
provided with large scale reinforecement of heavy equlpment and capable personnel

For this reason, Alternative 1 is not recommendable, Alternative 2 is also not
recommendable as it will not bring any merit to the loeal eonstruetion industry in spite of

the big investment.

Alternative 3 has many merits. For example, it will provide technology transfer to
local contractors through construction by joint venture with the technicelly advanced
foreign contractors and also it will contribute many economic benefits -to the local

society.. From the above points of view, it is recommended that this project be
' implemented by Alternative 3. |
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Table 6-5 NUMBER OF REGLSTERED LOCAL CONTRACTORS
CLASS 'A' TO 'BX' BY CLASSIFICATION

Number of
: Contractors
Classes Contract Price for Head 111

" Class 'A' for contracts: for works $100,001 and above 13

or supplies estimated to cost

Class 'B' for contracts: for works $100,001 and $2 million )

or supplies estimated to cost

Class 'BX' for contracts for works $100,001 and $1 million 4

or supplies estimated to cost between

‘Class 'C' for contracts for works $75,001 and $500,000 -
or supplies estimated to cost between '

Class D' for contracts for works $50,001 and $250,000 -
or supplies estimated to cost

Class 'F' for contracts for works $35,001 and 5150,000 -
or supplies estimated to cost

Class '"EX' for contracts for works 815,001 and §75,000 -
or supplies estimated to cost

Class 'F' for contracts for works $35,000 _ -
or supplies estimated to cost up to

Source: Public Works Department List of Registered Construc-
tions in Kuching
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GHAPTER 7 ALTERNATIVE ROUTE

7.1 Design -

7.1.1 Design Standard

Geometrie Design Criteria

'_Fm'm Jénuary 1st, _1"983,'_the Sarawak State Government adopted the metric system
normally used in Peninsula Malaysia instead of the yard-pound system. Conse-

qu_'énfl_y,_ the Sarawak State Government uses the same geometric design eriteria as

‘that of Pgninsulé.Malaysia shown in Fig. 7-1 and Table 7-1.

_ Thérefor_e’, t_hi‘s study follows Group-04 for the Trunk Road and Group~-01 for Rural

~ Road of the e:ite’ria of Peninsula Malaysia, with reference to the foreeasted traffic

volume in Chapter' 9.

Structure Design Criteria

1)  Bridges

~ {a) Specifications -
As i'égards '_rrbx;i'dg'es,_ the specifications should follow the ecurrent one
p_ublished by the Sarawak Government. The dead load should accord with
. BS 648 and BS 5400, Part 5, and the live load (including the impact load
~ and the wind load) should accord with BS 153, Part 3A,

" (b) Loadings
According to the B.S,, loadirngs are shown below:
1) Super-striicture
- dead load
- live load
it). Sub—struct_uré

-~ dead Ioad_

live load

1

earth pressure

runiting water pressure

i

impact load by drift wood

i

buoyaney -



Fig. 7=1 TYPICAL CROSS SECTIONS

1. Trunk Road (Group 04 of the Criteria)

EMBANKMENT SECTION CUT SECTION

13.00(10,50) . .2.00...2.50
Notes : ﬁ.gg) . 7.00 -(‘f;g’g&)_
a) (1.00): Width ing keses -
mountainous {1.25} -
terrain : R S ST
b) Other values E§%§3 N?gSFOUND. e
show width in - ' *
flat/hilly Stolilder | Traffic| Lanes |Shouldex el IQ
terrain - 1:20 | 1:40 | _1:40 1 1:20]] N e
s s W s i

0.75

EXISTING GROUND
S SIS

2. Rural Road (Group Ol of the Criteria)

EMBANKMENT SECTION . CUT SECTION
8.00{7.50) 2.00_ 2.50
Notes : 4,50 1,750 R
a) (1.00): Width in +L ; 1.54) 1 : _
mountainous 0.5¢ (%:_%?'SO-: EXIJTINGiGRQ B
terrain AQ$77A§VV -

b) Other wvalues
show width in
flat/hilly Sh
terrain

Ta]
o~

der ' -

B o vra e W S
Traffid Lanes. \\ﬁ/r & 1025

EXISTING GROUND
WSS/

3. Bridge of Trunk Road
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(3)

7.1.2
(1

(e} Influence of earthquakes
It is unecessary to worry about fhe influence of earthquakes since no
earthquake damage has been 'experignced in Sarawak, -

(d) Influence of temperature changes

Terhperature is usually stable throughout the year, varying within only 15
degrees centigrade which is considered too small to affect the design

strueture.
(e} Bridge width
Bridge width is indicated in Fig. 7-1.

Pavement Design Btandard

Road note 31 is used.

Road/Structure Design

Road Alignment

The alternative route élignment plan .is carried out using a topographeial map with
100 feet contour line intervels at a scale of 1:50,000 obtained from the Sarawak
Land and Survey Depariment thrbugh the Sarawak Public Works Departmént.
According to the map and field survey, the topography along ‘the T&tau-—Kapit
corriébr is characteristically undulated like a so-called lohg,_saw—fOOthed, hilly
terrain mostly covered with tropical jungle. This limits the number of alternative

routes as well as the extent of possible route locations.

As shown in the location map, the road alignment for the first 90 km follows the
valley of Batang Tatau and Sungai Anap. For the remaining 50 km, the proposed
alignment crosses the watershéd between the Fourth Division and ‘the Seventh
Division and passes the proposed hydroeleciric dam site at Pelagus Rapids,
continuing to run along the right bank of the Batang Réjang to a point downstr_eam
of the confluence with the Batang Balleh. The Project Road crosses the Batang
Rajang by bridge or by ferry boat to the Lepong Balleh Road. o

Regarding alignment design, the following considerations are taken into account:

i) Steepest gradient 8%
ii) Aiming at balance of cut and fill volume in earth wo_rl@.' '



(2) Structural Design

The structures along the alternative routes consist of bridges and road crossing
-drainage struetures. For bridges, a concrete bridge type is adopted unconditionally
 because the Public Works Department of the Sarawak State Government has
dec_ided to adopt concrete bridges rather than steel bridges from a maintenance
poinﬁ of view. The Study Team has followed this concept.

Table 7-2 is prepared to determine the structural dimensions.
1) Bridges
If bridges_ are construeted in the river channel, the minimum span should be as
in Table 7-2 according to the river water discharge. In the case of a single

span bridge without a pier, a pre-tensioning conerete beam produced in
Sarawsak is used. The beam should be L=9.1 m (30 feet) at a minimum.

2)  Road Crossing Structure for Drainage

A box cul_vert or a pipe culvert is adopted for small rivers with water
discharge of 50 m3/sec. or less.

7.2 Alternative Route Location of the Project Road

7.2.1 'I‘Opcgraphical Map

n .th.é Phase 1 Study, based on the map with a scale of 1:50,000, the best route is
selected through comparisoh of several alternative routes for the Tatau-Kapit Trunk
Ro’ad. The topographical map with a scale of 1:50,000 used in this Study is the same one
which the Land and Survey Department of the Sarawak State Government possesses. To
select a more detailed Best Route alignment, a newly developed map with a seale of
1:10,000 was used. However, since aerial photographs could not be taken in time owing to
unfavourable wéa_‘_ch_er conditions, t.he Phase 11 Study was postponed about two years until

after the mapping of the aerial photographs.

7.2.2 Conditions for Alternative Route Selection
The following conditions were considered for the sélection of alternative route

alignments:



RELATIONSHIP BETWEEN RAINFALL DISCHARGE

Table 7~2 ) _
AND DIMENS TON QFF - ROAD STRUCTURES
Rainfall _ S _ o
bDischarge Dimension Structures Remarks
(n®/sec) - :
"Diameter
-~ 2.7 $ 1,066 mm Corrugated Pipe
2.8- 5.7 $ 1,524 mm Corrugated Pipe
"Culvert Box
m m o
5.7~ 6.3 1.50x1.50 | Precast P.C. Culvert Box
6.4~11.2 ¢+ 2,00x2.00 Precast P.C. Culvert Box
11.3-17.5 2.50x2,50 | Precast P.C, Culvert Box
17.6-21.0 3.00x2.50 | Precast P.C, Culvert Box
21.1-25.2 3.00x3.00'| Precast P.C. Culvert Box
25,3-35.0 2-2.50%2.50 | Precast P.C. Culvert Box
35,1-42.0 | 2-3.00x2,50 | Precast P.C. Culvert Box
42,1-50.0 2:3,00%x3.00 | Precast P.C. Culvert Box
Span Length
m TR P I
50.1- 100 9.1 Single Span 1 x 30 feet Beam Precast
101 ~ 160 16.4 " 1 x 54 feet Beam | Concrete
161 - 300 24 .4 " : l'x'-SO_feet.Beam _ Bridge-
301 - 400 27.4 " 1 x 90 feet.Beam
401 - 500 30.4 " 1 x 100 feet Beam -
501 — 1,000 ‘Double Span 2 x 80 feet Béhm o
30._5 T X90 feetBeam
2 100 £ Beam
+ 0,0022 Q* _ e oot o
Triple Span 3 x 100 feet Beam
More than -
1,000 5im Batang Rajang
Hote Q*: Rainfall Discharge (mafseq).'

Design capaclity is 80% of theoretical capacity



(1

(2)

Topography

From a topographiecal point of view, the alternative roiites are selected out of

routes which link Tatau to Kapit along the Batang Tatau, the Sungai Anap in the

Fourth Division and the Sungai Pelagus, the Batang Rajang in the Seventh Division
towards Kapit.

Govemment Offices and Large Communities
Between ’I‘atau, ‘the startmg point of the proposed road, and Kapit, the telmmal
pomt the Government branch offices - the Agricultural Department and the Police

' Statlonf are solely located in Sangan. A large commumty is located at Mutput.

Therefore, the Project Road should pass as closely as possible to Sangan and _

. Muitput.

(3)

{4

(5)-

Long Houses

The local populatlon is small and scattered along the rivers. Long Houses are

mostly located downstream of Rumah Gerina (Sangkap) along the Sungai Anap in

" the Fourth D1v1310n. There are __only four Long Houses beyond Sangkap along the

Sungéi'A_nap. One Long House with nine doors was built in 1983 and three Long

- Houses ere_at the eonfluerice of Sungai Ahap and Sungai Takan. For the selection
“of alternative routes, attention was paid not to intrude into the boundaries of the

. Long Houses. =

Hydroelectrlc Dam Construction Project at Pelagus

There 15 a propOSed hydroelectme dam constructlon prolect at Pelagus Rapids along

the Batang Ra;ang This project figures prominently in the Malaysian Energy
Poliey, -

" The proposed road should be located as close as possible to the dam site so that it

" canbe used as an access road.

Soﬂ COﬂdlthH -

_.No large swamp greas are located along the proposed road, which traverses

alluvium stretchmg along the Sungai Sangan, Sungai Sabuloh and Sungai Muput in
the Fourth Dwnslon. Soil conditions seem to pose no obstacles to any of the

' "'potentlal areas flgurmg in the selection of alternative routes.

)

Agrlcultural_ Development Potential Areas

. .Although as of ye’t'no'egricultural development project exists in the area mainly

due to rugged topography, an alluvium plain along the Sungai Sangen, and the

77



)

Sungai Muput in the Fourth Division means some agmeultural development

potential exists, as stated in 4.3. 2

Fasy access to the above areas was taken into eonmderatlon in the selection of

alternative xoutes

Forestry and Logging Roads

Logging, which has contributed to export trade;' is brisk in the Projéct Area. The
shipment of logs is carrled out at dumpmg statlons around stable water levels

evalleble elong the rivers.

a)

b)

Logging in the Fourth Division

At Sangan, the water level of the _Surigai Aﬁep_ is stable en_d_ navigation of
express launches, barges for log shipments and. speed boats -is avaii_able
throughout the year. But upstream of the Sungai_ Anap beyond Sangan the
water level is too low during the dry season. Therefore, the farthest point for
log shipment is around Sangan and the Project Road should accordingly pass as

closely as posszbie to Sangan.

Although loggmg roads have been well developed between Tatau and Sangkap,
virgin jungle is distributed betwe_en Sangksp and the watershed dividing the
Fourth Division and the Seventh Division. Subsequent future 'logging is

expected in the area

For this purpose, the main logging road will reach from Sangan up to a place
about 8 km downstream from Kapit along the Batang Rajang by _199_5 - 2005,
Logging in the Seventh Division

Around the confluence of the Batang Rajang and the Batang Balleh, the water
level is stable and express launches, barges for log shipments "and speed boat
navigation are available throughout the year. Log shlpmen’c is conducted at
dumping stations between the eonfluence and Pelagus Rapids. But this is only
possible for half the year, for the water level is not stable durmg the dry

season.

Therefore, iogglng roads are well developed in the area extendmg fmm the
points around the confluence of the Batang Rajang and the Batang Balleh up to
Pelagus Rap1ds s

Accordingly, the _Project should pass as closely as possible to gt_hc'\se" dumping
stations, The geometrics of existing logging roads are much inferior to that of



‘the Trunk Road Standard, which indicates a new road with high standards
should be construeted for the Project Road,

7.3 M_ajtﬁ" Alternstive Routes

7.3.1 Outline of Major Alternative Routes

. The major -alternative route means an alternative route extending a long distance.

In this Project, the Project Road is obliged to pass through either the left side or the right
“side of the rivers due to topographical restrictions. It is Worthwhile.to study the major
aitern‘ative routes on_ly_ in the Tatau-Sangkap section along the Batang Tatau and Sungai
A'riap'. The ';'e'fhéihing sections have no alternative routes, as the route is determined

automatically due to topographical conditions,

(1) = Major Alternative Section

1)

Tatau-Sangkap Seetion .

There are two mejor alternative routes in this section as shown in Fig. 7-2.

(a) Maj’or Alternative Route ~ 1

(b)

' .Th_is. route goes along the left side of the Batang Tatau and the Sungai Anap

in the undulated area. The Starting point is located at a point along the Ulu
Batang Mukah-Bintulu Road about 0.8 km away from Tatau bridge across the
Batang Tatau. For this route the volume of earth work is much greater, but

bridge construction costs are less than for the other route,
Major Alternative Route -2

Thig line goes along the right side of the Batang Tatau and the Sungai Anap,
mos'tly' in md'der_ate land. As both rivers meander down in a more indirect
fashion, this route is longer than Route - 1 by 12 km, and this route needs 2

~long span bridges to cross the Sungai Khakus and the Sungai Anap.

(2) Topogra;phically_'_Det_ermined Alignment Section

1)

S_angkap - Confluehce of the Sungai Anap and the Sungai Takan

~ Any side ijoﬁ'te” is 'accep'tablé because similar topography lies along both sides

of the river in this section. Since Sangkap is located on the left side of the

Suhgai Anap, a route should be selected along the Sungai Anap to save

construction costs.



Fig. 7-2 MAJOR ALTERNATIVE ROUTES
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2)

3)

Confluence of the Sungai Anap and the Sungai Takan - Pelagus Rapids Section

As _s__i‘n__l_ilay tbpography lies along both sides of the Sungai Pelagus, any side
route is acceptable in terms of alignment and construction costs.

A rou’_te_'along the right side .of the Sungai Pelagus, however, is selected

“because the route runs along the right side of the Batang Rajang up to

sbm’ewhere close to Pelagus Rapids.

Seetion  from around the confluence of the Batang Rajang and the Batang
Balleh to Pelagus Rapids

The__rdute_. erosées the Batang Rajang somewhere downstream of the confluence
of the Batang_'Rajang and the Batang Balleh to save construction costs, and
passes' along the right side of the Batang Rajang and reaches close to Pelagus
Rapids. |

7;3;2 Selection of the Best Major Alternative Route

(1) Ev aluation Method

(2)

As the socio-economic conditions are almost the same in the areas along the major

alternative routes, it is obvious that the best major alternative route is the one

with the lowest construction costs.

Selection of the Best Major Alternative Route

The best major alternative is route-1, since construction costs are lower than for

Route-2, as shown in Table 7-3.

Table 7-3- COMPARISON OF CONSTRUCTION COST OF MAJOR ALTERNATIVES

Major Alternative Route Direct Construction Cost
' (M$'000)

1 52.4 km 55,849

2 64.2 km 62,214

Note: . 1, ‘A COI“:I.]p&I‘.iSOII of -'méjor alternative routes on vertical alignment and

structure is shown in Appendix 5-1.
2. A breakdown of construetion costs is shown in Appendix 5-2.
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7.4 Mmor A.lternatwe Route .

The minor alternative routes are eonsuiered in the 5 sectlom along the best major

alternative route as shown in Fig. 7-3. Each segment has two alternatlve _routes

7.4.1 Alternatives of the Tatau-Sangkap Seetion .

W

(2)

(3)

(4)

Segment 1
(a) Line A

The route passes through Sangan where government branch offlces are
located. The line is 2.2 km longer than Line B.

_ (b) Line B

The route passes far from Sangan, requiring an access road 7 km 'long to
Sangan.

Segment 2
{a) Line A
The route goes southward in the western saddle part of Buki{'Bfg'irdu.' -
The route is 2.5 km shorter than Line B.
(b) Line B |
.The line goes southward in the east of B_ukit Bigiou along the Batang Tatau,
Segment 3 |
(a) Line A

The route is closer to the mountainous area around Rumsh Jamba compared
with Line B,

The roﬁte is 0.45 km shorter than Line B.
(b) Line B

The route goes along the east of the Sungai Anap around Rumah Janib_a.
Segment 4 | | N
(a) Line A

The route goes closer to the mountamous area around Rumah Sangkap

compared with Line B.
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The route is 0. 65 km shorter than Line B.

{b) LmeB _ _ o : S
The route goes along ‘the east of the’ Sungal Anap around Rumah Sangkap

7.4.2 Alternatives of the Pelags Rapids - K'ag)it Section
(1) Segment |
(a) Lme A
The route goes along the east of the Batang Rajang
The route is shorter than Line B..
(v) Line B | .
The route goes along the east of the Bot'a:hg Rojang : cloééf' . to 'mountainou.s

‘greas than Line A,

7.4.3 Selectxon of Best Minor Alternatwe Routw

Since the topography is eharactemzed by tropleal Jungle along all the mmor
alternatwe routes, the m}pact on the regmnal economy is almost the same, regardleSS of
the alternative route selected. '

As shown in Table 7-4, a comparison of"construcrtion" c’osts of the minor alternative
routes, Line A is naturally selected as the best minor alternative route in all cases

because of lower eonstruction costs.
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Table 7-4  COMPARISON OF THE DIRECT CONSTRUGTION
COST OF MINOR ALTERNATIVE ROUTES

(Unit: M$'000}

Item Line A - Line B

Segment 1 31,847 734,869
Segment 2 - 20,505 23,905
Segment 3 11,368 12,041
Segment 4 12,613 | 13,757
Segment 5 20,193 20,995

Notes:_ - 1. ‘A comparison of minor alternative routes on vertical alignment is
shown in Appendix 5-3 '
2. A breakdown of construetion costs is shown in Appendix 5-4.

7.5 Dete'rm.inﬁati(')‘n of' the Best Route )

"' The best routewas determined through a comparison of major and minor alternative
'r0uteS_ &S shan m Flg 7-4." Then, aerial photographs were taken along the best route, and
~ the extent of mapping was determined for the Phase II Study.
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' CHAPTER 8 BEST ROUTE

0

8.1.1

(1)

.Ehg.ineeringEStudy of the Best Route

Refihe;ﬁént ofthe Bést:Roaite Alignment

Topégbaphiéal--Map ait a Seale of 1:10, 000

" The best route, selected through the Phase [ Study usmg & topographmal map at a

(2)

8.1.2
(1)

'scale of 1150,000, ‘Was refmed further usmg a topograph;cal map at a scale of
1 10 000 in extensmn of a1 km w:dth, prepared by the Mapping 'I‘eam with the
help -of the Sarawak Land and Survey Department, For the contour line, a 100 feet
(30 m)-interval was used in 1:50,000 map, while 2 m in moderate terrain and 10 m

in steep terrain were used for the 1:10,000 map.
Ref mement of the Best Route Ahgnment

As the topographmal map of 1t 50, 000 in Phase 1 could not p’resent the subtle change

: of. topography due to the undulation of the Project Area, a discrepaney of about 10

km: oceurred between both ahgnm ents of the best route in Phase I and Phase II.
The followmg were considered to refine the best route alignment:

(a) The steepest 'gré«fiient’ is 8 percent. |

" (b) - The :shar[:;és_'t horizbntél curve rédius is -150 m.

(e ‘Attentlon is paid to balancing the vqume of eut with the fill as much as
) pcssmle.

Results of the refinement of the best route is shown in the "Drawings".

Road/Structure Des:gn |
Trunk Road Demgn

The route is diwded into 7 construction sections and 1 upgrading section of the

- Lepong Balleh Road The outline of each sect:on is as follows:



(a)

{b)

{e)

(d)

Construction Seetion 1 (Tatau Junction - Sangan 21 km long)

The route goes almost straight south to connect Tatau and Sangan, branehmg
off at a point about 0.8 km from Tatau Br-ldge across the Batang Tatau . along '

" the Ulu Mukah - Bintulu Road, a port:on of the First Trunk. Road. The t'oute

crosses the Sungai Kelawit and the Sungai Sangan with compargtwely 1ess'
earth work volume, excepting an approximately 35 m deep cut for passing the
watershed with 150 m altitude located at about 14 km from the starting point
of the route. The construction cost per kilq(ﬁeter is similar to that of
Construction 'Sec_tion 5 (Sungai Ulu Anap - Pelagus), which is the smallest
among the 7 sections. ' |

Construction Section 2 (Sangan - Muput 19.5 km long)

Since the strike ridges are closely located along the right side of the Sungai
Anap, the route is obliged to pass the mountainside of the masses at a
comparatively high altitude. After passing the saddle part at an altitude of
about 130 m, about 29.5 km from the starting point by an approximately'éo m
very deep cut, the route .passes through flat a'll_uvia] terrain and crosses the
Sungai Muput.

Construction Section 3 (Muput Sangkap 12.5 km long)

Although the route passes through ‘terrain w1th a great number of undula-

tions, the further the route goes, the steeper the topography becomes

The route crosses the Sungai Melat, a tmbutary of the Sunga1 Anap, where the
route passes by the left side of the Sungai Anap very close to the river
channel. The construction cost per kilometer is medium secale among the 7

sections.
Construetion Section 4 (Sang‘kap Sungai Ulu Anap 35.55 km long)

As the Sungai Anap runs north, eroding geological weak-pomts of the strike
ridges He in an east-west direction, and steep strike ridges lie very close to
both sides of the Sungai Anap. The route is set along the mountainside and the
foot of the mountains, bypassing the mountain masses. The route Is
characterized by very rugged terrain with much cut volume making it very
difficult to balance the cut and embankment volume. This section is the most-

expensive to eonstruet among the 7 construction sections.

The construction cost per kilometer is 170 percent more than that of Seetion

1, the cheapest section.



(e} Construetton Sectlon 5 (Sungai Ulu Anap - Pelagus 15.65 km long)

(f)

(@)

(h)

The route passes by the low watershed at aboui 100 m alhtudc near the border

- of the Fourth Division and the Seventh Division, which decreases earth work

volume, Passing by the watershed, the route runs along the left side of the

- Sungai Pelagus. There is & deep cut portion around a sharp corner of the
:'Sun'gai' Pélagus, and the route terminates just after crossing the Sungai
_.Pelégdé The construction cost per kilometer is very low, similar to that of
Sectlon 1v

Constructlon Sectxon 8 (Pelagus ~ Right side of the Batang Rajang 32.4 km
long)

The rotte. passes by the hllimde on the right side of the Sungai Pelagus to
-reach close by to the Pelagus hydroelectmc dam site, and then runs along steep
_mountaihside on the right side of the Batang Rajang. Although the route
‘passes mostly along the river channel of the Batang Rajang, the route runs
: throug’n two saddle parts at 140 m altitude by deep eut, instead of running

through steep mountainside located along the right side of the river. The right

side of the Batang Rajang Bridge is then reached,

" The earth work volume is remarkably large due to the steep topography. The

construction cost per kilometer is ranked second to that of Section 4, and is
124 percent of that of Section 1.

Conslﬁ'u-etion Section 7 (Righti side of the Batang Rajang - Lepong Balleh Road
2.2 km long)

Crossing the Batang Rajang by about a 400 m long bridge, the route bends
sharply to the east fo the mass of mountains located close to the end of the

‘bridge, ‘reaching the Lepong Balleh Road. A lot of earth work volume is

* required for road construction sinece the route passes through steep mountain-

side paylng attention not to pass the boundary of Long Houses.
Constructlon Sectmn 8 (Lepong Balleh Road 5 km long)

Aside from’ the above construction sections 1 to 7, the Lepong Balleh Road will

' beupgraded to meet the conditions of other sections. The content of the

construetlon work is as’ foliows

- 1mprovement of vert;cal ahgnm ent exceeding 9 percent

L. 1mprovement of pavement
Replacement. _of.,the_ existing wooden bridge across the Sungai Kerbpak with a
permanent bridge.
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(2)

(3)

The vertical gradient distribution by section is shown in Table 8-1.

Table 8-1 VERTICAL GRADIENT DISTR'IBUTION: BY SECTIONS

Vertical Gradient (%)

Section : — _ "Ij‘_c')tal
0-2 2-4 . 4-6  6-8 (Km)

1 8.80 5.10  4.85 2.25 21,00

2 8.35 5.50 2.25 3.40 1950

3 4.00 2.15 6.35 0 12.50

4 6.75 7.95 15.75  5.80 35.55

5 10.15 2.10 2.85 0.55 15.65

6 18.55 8.55 4.25  1.05  32.40

7 0,50 0.80 0.90 - "__ 0 2.20
Total  ~ 57.10 31.45 37,20 13.05  138.80

Rural Roads

Rural roads branched off from the Trunk Ro&d are planned to contmbute to the

development of isolated com munities as follows:

a) about 1 km long to Sangan
b) about 1 km long to Muput

Since the Trunk Road passes close to the dam site at Pelagus, no rural road to the

site is considered.
Structure Designs

Structural dimensions are decided based upon Table 7-2." The number of proposed
bridge construction sites is almost the same ‘as in Phase I, but thé_ nur’hber of
proposed bbx culvert and pipe culvert construetion. sites is increased '_rem:a'r‘kably
due to the discrepancy between the respective topographical maps used for Phase I
and Phase I, Appendix 6-1 shows brldge 1nventory, Appendix 6- 2 shows box culvert
inventory and Appendlx 6- 3 indicates pipe culvert 1nventory aiong the best route.
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