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INTRODUCTION AND SUMMARY

This Report gives a picture of the planned future settlement
pattern and the infrastructural requirements associated with
the developments in the various sectors of production. First
the present situation, is described in Chapter 1: Characteris-
tics of the Study Area and Chapter 2: Present Population and
Labour. Chapter 3: Regional Development describes the growth
potentials and the planned or target development of the va-
rious Rural Development Areas (RDA). The RDA's, shown in Figure
3.1, (on Page 15) are geographical divisions of the Study Area
delineated by the Consultants on the basis of existing deve-
lopment and future potential. The envisaged investment in
the various sectors of production is transformed into Employ-
ment Creation and Population Growth in Chapter 4, which also
shows the possible consequences of in-migration to the Region
and internal migration within it. A discussionof settlement
planning goals is given under the heading Urbanisation of the
Rural Areas, then this principle is applied to the Study Area,
and plans drawn up for the future the settlement pattern
(Chapter 5) and Transport Infrastructure (Chapter 6) for the
Study Area.

Town plans for various types of settlements are described and
presented in Chapter 7: Town Planning, and the public utili-
ties required in Chapter 8: Public Utilities. The Consultants
considerations and recommendations with regard to education
for work and labour recruitment are presented in Chapter 9:
Manpower. The Report has two appendices, Appendix I: Popula-
tion and Settlements in Malaysia and Appendix II: Sewerage
Scheme for Bintulu.

Parts of Chapter 1 and 3 in this Report contain similar in-
formation to that given in Supporting Report 2: Agriculture.
This repetition is considered necessary in order to make the
present Report complete.



CHAPTER 1
CHARACTERISTICS OF THE STUDY AREA

The Study Area, also termed the Region, is situated in the
Fourth Division, Sarawak and covers about 3.5 mn acres or
roughly 37 per cent of the Division. The Region is about 130
miles long on a line drawn direct from the Brunei border near
Kuala Baram to Bintulu and 60 miles wide at the widest point
from Kuala Niah on the coast to Long Pila on the Baram river.
In 1970 about 115 000 people lived in the Region; that is
about 80 per cent of the population in the Fourth Division.

The climate of the Study Area is monsoonal with distinct shifts
in the prevailing winds. The two winds and the seasons over
which they persist are known as the north-east monsoon (locally
called the "Landas") and the south monsoon. On the basis of
this circulation pattern four seasons can be distinguished
(see Supporting Report 2, Part I). Rainfall is predominantly
of the shower type with a more persistant wet period normally
occuring during the north east monsoon or "Landas". However
heavy rains or longer dryer periods can occur at any time of
the year.

In the past the opening up of land for settlement and for
agriculture throughout the Fourth Division has been similar
to the rest of Sarawak. The rivers have been the highways of
the country and people have settled along their banks forming
narrow bands of villages, longhouses and cleared land from
the estuaries to far inland. The majority of the remaining
land between the larger rivers has been left relatively un-
disturbed. This was particularly true in the Study Area and
only recently have some roads been constructed, in particular
the Miri-Bintulu road and roads in conjunction with the log-
ging of hill forests, resulting in settlements spreading away
from the rivers.

A type of agriculture, made possible by the new Miri-Bintulu
road and at present unique to the Study Area, is developing
in the Lambir-Subis Development Area. Here pure stands of
0il palm are being established on a large scale under estate
management.

The river estuaries were the gateways of the country and be-
came important sites for villages of the Malays and Melanaus,
relics of the Muslim arrival in the Fifteenth Century. These
coastal settlements are generally in a swamp environment where
the main occupations of the peoples are fishing, the cultiva-
tion of rice, coconuts and sometimes sago. The hilly, rugged
and forested inland areas close to the rivers form the back-
ground for the shifting cultivation of hill rice by the long-
house people; Ibans and other indigeneous people. The areas
where coastal and inland groups meet are also generally the
sites of Chinese rural settlements. These settlements though
often predominantly Chinese, who hold title to much of the
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land they work, also contain farmers of the other main ethnic
groups who, to a large extent, are adopting the Chinese patt-
ern of settled agriculture.

At present road communications are poor. Many parts of the
Study Area must be considered remote and are accessible only
by longboat. In the past the lack of roads has been a con-
straint to development. Even now the majority of agricul-
tural and forest exploitation inputs and marketable products
are still transported by river despite the completion of the
Miri-Bintulu road. But this is only a temporary situation.
The construction of roads already planned as part of the over-
all State network together with those recommended in the Re-
gional Plan will change the orientation of movement of goods

Coastal traffic is overwhelmingly the most important for move-
ment of goods in and out of the Study Area. Sand bars at the
mouths of the rivers and the shallow continental shelf along
the whole coast are features which hinder the easy development
of sea borne transport.

Air communications are of fairly recent origin but are stea-
dily being improved. There are daily scheduled flights by
Fokker Friendship planesconnecting Miri and Bintulu with Ku-
ching, Sibu, Brunei and Sabah. There is also regular service
to Marudi. The runway at Marudi is being improved.

Although there are some large peat swamp areas associated
with the larger rivers, most of the land can be described as
undulating to rough with average slopes in excess of 10 de-
grees.

Forest covers nearly 2.8 mn acres, while about 700 000 acres

are, or have been, under cultivation of some sort. Settlements
and non-agricultural lands total roughly 50 000 acres. A fur-

ther approximate breakdown of these acreages is , given:. in

Table 1.1.

The areas identified at the broad transect soil survey level
as having high proportions of land suitable for agriculture
total roughly 590 000 acres. These areas are shown on the
Regional Plan Map, The total is made up of:-

a) about 170 000 acres in existing Forest Reserves and Pro-
tected Forests, (all this land is in the mixed dipterocarp
forests: mno land in the peat swamps forests has been as-
sumed as suitable for agriculture)

b) about 210 000 acres in land presently occupied, and about
210 000 acres in forest land outside existing forest re-
servation and protection areas.



TABLE 1.1 ACREAGE OF LAND CATEGORIES IN THE STUDY AREA

Land type Approximate acreage

A) Forest Areas (1)
Reserved Forests

Mixed Dipterocarp Forest

Reserves or Protected 1 007 000

Forests

Swamp Forest Reserve 346 000

Communal Forests 500

Non-Reserved Forest(z)

Mixed Dipterocarp Forests 1 149 000

and Swamp Forests 340 700
B) ' Cultivated Tand 2!

Shifting cultivation 521 000

Wet rice 15 000

Permanent crops 57 000
C) Settlement and Non Agri- 54 000

cultural Land(2)

Note (1) Forestry Department Gazetted acreages.
(2) Areas obtained by planimeter measurement from
1:250 000 scale published land use maps (1968)
and Zonation Plan (October 1972).

In addition some 160 000 acres were assessed at the Zonation
Plan stage as being possibly suitable for agriculture. Most
of this land is already occupied. The unoccupied exploited
or currently licenced forest land outside reserved and pro-
tected forest is the land which has been selected for early
agricultural development aimed at settling people from other
parts of Sarawak.

Only little exploitation has yet been undertaken in the Re-
served and Protected mixed dipterocarp forests; practically
all of it is included in plans, drawn up by a UNDP/FAO Forest
Development Team, for exploitation by large timber industry
complexes.



CHAPTER 2
PRESENT POPULATION AND LABOUR

This chapter gives brief characteristics and the geographical
distribution of the present population and labour force in the
Study Area. Such characteristics are the sex, age and ethnic
background of the people and their occupations.

2.1 POPULATION CHARACTERISTICS AND GEOGRAPHICAL

DISTRIBUTION

In 1970 the Fourth Division had about 140 000 inhabitants or
14 per cent of the population in Sarawak. About 115 000 or
80 per cent of the population in the Fourth Division lived in
the Study Area.Table 2.1 shows the composition and geographical
distribution of these people within the Study Area. The boun-
daries of the three Districts are shown in Figure 2.1, to-
gether with existing roads and major settlements in the area.

TABLE 2.1 COMMUNITY COMPOSITION BY DISTRICTS IN THE
STUDY AREA 1970

Community Districts Study Area
i Baram | Bintulu Miri Population | Per cent

Malay 2 230 2 200 | 12 600 17 030 14.8
Melanau 130 5 100 2 550 7 780 6.8
Iban 12 500 15 350 | 13 000 40 850 355
Land Dayak 40 250 350 640 0.6
Chinese 5 200 5 000 | 24 000 34 200 29.7
REhey 6 900 1 600| 6 000 14 500 12.6

Indigenous

AR 27 000 29 500 | 58 500 115 000 100.0

communities 9 ¥

The locational grouping of different races can be traced back
to the effects of early settlement policy and the nature of
occupation of the people. The Chinese and Malay population
are mainly urban and semi-urban dwellers, the largest con-
centrations being in Miri and Bintulu towns. Melanaus are
heavily concentrated in fishing areas, especially in Bintulu
town. The major community group the Ibans, are evenly spread
over the Districts and, together with "Other Indigenous'" peo-
ple, they are settled along all major rivers.

The population of the Study Area is predominantly rural, that
is, about 40 000 or 35 per cent live in urban or semi-urban
areas. The proportions of the urban population vary in the
different Districtsj; about four-fifths of the population in
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FIGURE 2.1

ADMlNISTRATIVE DISTRICTS

10 20

STATUTE MILES

the Baram and Bintulu Districts are classified as rural com-
pared to only half of the population in Miri District.

Miri, Bintulu and Marudi are the only three recognisable fully
urbanised centres in the Study Area. Together they have a to-
tal population of 37 000. Remaining settlements are small;
only six are classified as semi-urban and over 200 as rural
settlements.

The 1970 population census figures show that in the Study
Area there is an excess of males over females of 60 per thouw
sand people. This is much higher than the State average,
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implying that a net migration of males from other parts of
Sarawak to the Study Area has occurred.TheimMalanceis found
in all three Districts.

The age group distribution of the population has changed
1ittle during the past ten years. The 1970 distribution per
thousand people in the Study Area is shown below:

Age group: 0-14 15-64 65 and over

Number of people
per thousand population: blh1 522 7

In the Baram and Bintulu Districtsthejproportionscﬁfchildren
below 15 years of age are greater than normal, while in Miri
District the proportion is below average. These differences
are probably due to an out-migration of the working age group
(15-64 years) from Baram and Bintulu to the Miri District where
most of the new employment opportunities have been created.

The average number of persons per household recorded in the
1970 Census were:-

Baram Bintulu Miri Study Area

6.4 5.9 5.6 5.8

The registered birth and death rates for all community groups
in the Study Area differ so much that they cannot be relied
upon to estimate a natural population growth rate (number of
births less the number of deaths). However, the general ten-
dency is clear: better services and nutrition are leading to
a lower death rate, resulting in a higher population growth
rate. These trends are and should be counteracted in the
future by active family planning. The natural growth of the
Study Area appears to be around 2.8 per cent per annum. This
may seem high compared to planned growth rates in other coun-
tries in this part of the world; for example, Thailand is
aiming at 2.5 per cent by 1975, and Indonesia at 1.5 per cent
over a somewhat longer period. The overall growth, including
in migration, in Fourth Division during the past decade has
been 3.4 per cent annually.

22 LABOUR

The supply of labour ijs determined by the following factors:-
- size of the population;

- age structure of the population;

- the lower and upper age 1imits of people that can be con-
sidered economically active.

The population and the age structure have already been quoted;
there are about 52 per cent or 60 000 people in the age group

9



15 to 64 years which are the chosen lower and upper age limits
for what has peen termed "the economically'active group" The

- in garawak, as in most countries, people younger than 15
years are not considered old enough to undertake a full
productive labour task;

- 65 years old is generally considered a suitable age for
retirement.

The labour force has been taken as that part of the economi-=-
cally active age group who are willing and able to enter the
labour market. In effect this is the people petween the ages
of 15 and 65 other than students, housewives,fhesickq'handi—
capped and pensioners. Information on the numbers in these
groups has not been available. However, @ reasoned assump-
tion has been made that an appropriate labour participation
rate (the proportion of the 15 to 64 age Eroup which is Jjob
seeking) would be 90 per cent for males and 60 per cent fe-
males. On this assumption the present iabour force in the
study Area amounts to 45 000 or 39 per cent of the total po-
pulation.

Employment is here defined as people gainfully occupied,that
is the labour force less unemployed. The LabourForceeSurvey,
which was carried out by the Department of Statistics in 1972
gives information only for the larger townsijlsarawak.Accor—
ding to this Survey 7.2 Per cent of males and 8.1 per cent of
females in the labour force in Miri were classified as nactive-
1y unemployed", that is persons wanting and 1ookingftu'work.
The corresponding figure for "passively unemployed", that is
persons wanting work but not looking for it,were'1J3percent
for males and 15.1 per cent for females. If these figures are
applied to the whole Study Area population, the number of ac-
tively and passively unemployed would be about 5 000 in each
group. Most of passively unemployed people are, however, Tre-
garded as part of the under—employed or people engagedijllow
productivity activities, because it is believed that these
groups overlap to a large extent. The number of partly or
fully employed persons in the Study Area was estimated at
39 000 in 1970. This corresponds to an employment rate of 34
per cent, that is the number of employed as 2 percentage of
total population. The present employment structure of the
gtudy Area is shown in Table 4.2 in Chapter b,

In a society such as that in the Study Area which has both a
'modern' and a ntraditional" sector the distinction between
employed and unemployedij'not as clear as in a modern western
society. A large part of the populetion in the Study Area is
living in a subsistence economy which is only little influenced
by, and has little influence oOn, the rest of the economye In
this part of the society low productivitycu*under-employment
particularly prevails. These are people who are not working
full hours OTF those who are employed in activitieswhichuwxe
relatively little contribution to the National Product. The
people who mainly constitute this groupijlthe study Area are
those who in the population census are termed "padi workers'.
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According to the 1970 Census such people total about 21 000
or nearly half the estimated labour force. 85 per cent of the
farmers recorded that during the padi planting season they
worked three hours or more per daye. After padi planting,how-
ever, a significant proportion of the padi workers are under-
employed, although they use some of their time in the building
and maintenance of houses, tool constructionandrepair, hun-
ting, fishing and gathering of forest produce.

In establishing the employment structure in the Study Area,
a low productivity worker is assumed to equal two-thirds of
a full time worker. The number of padi workers are evenly
distributed throughout the three Districts in the Study Area.

The employment structure shown in Table 4.2 in Chapter 4 shows
that the primary sector: agriculture, forestry, fishing and
mining is the largest employerof‘labour having nearly 65 per
cent of all occupied people. The importance of this sector
varies over the three Districts. In the Miri District about
50 per cent of those employed were engagede1primary activi-
ties compared to as much as 85 per cent in each of the other
Districtse.

The non-primary occupations, that is manufacturing and con-
struction and the various types of public and private services,
accounted for about 35 per cent of the total occupied people.
Most of this employment is c0ncentrated111the Miri District,
which has about 75 per cent of all non-primary occupied. In
more detail, the Miri District has about 75 per cent of the
manufacturing, 60 per cent of the trade, 70 per cent of the
private services and 80 per cent of the employment in elec-
tricity, water, banking, insurance and public administration
in the Study Area. Most of these work places are located in
the Miri-Lutong area.
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CHAPTER 3
REGIONAL DEVELOPM ENT

This chapter deals with the geographical distribution of the
planned development. It describesthelocationcﬂTagricultural
development, the siting of towns, industries, transport lines
and terminals, as well as the associated movement and growth of
population. All which these in turn depend on:-

- the natural geography of the area: topography, rivers,
soils, vegetation, mineral deposits and climate; and on

- the cultural geography, that is, man-made geography such as
roads, ports, towns and cultivated areas.

The planned regional structure by 1990 is shown on the Regional
Plan Maps. An intermediate stage,following implementation of
the Action Programme by the end of 1980, is shown separately
on the Action Programme Map .(Map Nos.21 and 22 in the Map Folden

The present chapter combines the development proposals from
various sectors. Details of the proposed development in
these sectors are given in the respective Supporting Reports,
and in successive chaptersijlthis report.

31 GROWTH POTENTIALS BY RURAL DEVELOPMENT
AREAS

For planning purposes the Study Area has been divided into
nine Rural Development Areas(RDA),whichtmgethercontalnumre
than 90 per cent of the population in the Region. The size,
shape and location of the Areas have been determined mainly by
physical,organisational,management,processing and investment
factors within agriculture, pbut they have also been adjusted
to fit into the general regional planning. Each area consists
of land that can largely be developed independently as a viable
development packagebasedcnlagriculture and forestry,but de-
velopment in one area could be mutually supporting or asso-
ciated with previous or subsequent development in an adjacent
area. The division of the Study Area into Rural Development
Areas is shown in Figure P

The activities planned in each RDA follow a principleof‘con—
centrated development to form a nucleus from which further de-
velopment can spread outwards. In four Areas the nuclei al-
ready exist, namely the towns of Miri, Bintulu and Marudi in
their respective RDAs, and the oil palm estatesof‘fheSarawak
0il Palm Berhad (sop) and the Sarawak Land Development(SLDB)
in the Lambir-Subis RDA. In the land around these nuclei
only expansion of development has to be planned, while in the
other RDAs the nuclei themselves have to be created. In all
cases it is intended to combine and integrate forest exploi-
tation and agricultural development with all the other acti-
vities necessary to create 2a modern society, namely improved
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transport and communication facilities, urbanisation, estab-
lishment of industries and provision of services such as edu-
cation, medical care, administration and the supply of public
utilities such as water and electricity. The agricultural
development is planned to be carried out largely by the SLDB
and the Department of Agriculture but also by private organi-
sations and individuals. New forest development will be mainly
under the suspices of Sarawak Timber Industry Development
Corporation (STIDC) and will be associated with large timber
complexes based on the FAO Units 1, 2, 3 and 7. Industrial
growth and private services will be based on private investment
promoted and guided by Sarawak Economic Development Corpora-
tion (SEDC), and Government will provide the necessary infra-
structure such as roads, public services and utilities. The
urban infrastructure is planned to be phased and located
according to town plans continuously reviewed by the Land and
Survey Department.

The planned regional development is described in two phases:-

- 1970 to 1980 which includes the six year period of the
Action Programme, from 1975 to 1980,

- 1981 to 1990, which completes the 20 year period covered by
the Regional Plan.

31.1 The Miri RDA

The Present Situation
Population 1970:

Urban (Miri, Lutong) 27 000,
Rural and semi-urban in the remaining parts 8 000.

The activities associated with the exploitation of oil and na-
tural gas occurring in the vicinityof Miri and off-shore has
been the reason for the relatively advanced development of
Miri town and the land immediately around it. The Sarawak
Shell Company oil refinery at Lutong and extensive off-shore
drilling activities in total employs about 1 000 people. Miri
town is a commercial bazaar and a Government Divisional ad-
ministrative headquarters with service functions reaching all
over the Fourth Division. The town has a modern supply of
treated water, electricity is supplied by a new gas powered
plant. In Miri town the population relies, with one excep-
tion, on individual septic tanks or some less satisfactory
methods of sewage disposal.

The SLDB is constructing an palm oil storage terminal on the
bank of the Miri River north of the town and there is a small
ship building industry and some small and medium sized saw-
mills in the town.

All the forest in the Area has been exploited. About 17 000
acres of steep, rugged, forested terrain, which includes the
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Lambir hills, has been proposed as a National Park, while a
smaller area covering about 1 300 acres of logged kerangas fo-
rest close to the airport has also been proposed for reserva-
tion. A conservation park is recommended along the cliff tops
at Tanjong Lobang.

Compared to most other parts of the Fourth Division the agri-
culture in the Area is well developed. Southwards from Miri
along the coast and along the Miri-Bintulu road to the Tunku
Abdul Rahman village, including the Riam Road Bazaars,market
gardening by Chinese small-holders is important. There 1is
also a total of about 7 000 acres of mature rubber plantations and
a rubber factory has been built in the Tunku Abdul Rahman
village. In a swampy area just east of Miri town a Youth
Settlement Scheme covering about 1 200 acres and based on padi
growing has been started. About 14 700 acres ina relatively
narrow band along the coast south of Miri were identified as
possibly suitable for agriculture. Much of this area is al-
ready occupied as described above.

The main road through Miri leads northwards to Brunei and
southwards through the Study Area to Bintulu. Outside  the
town area southward, it is an unsealed all-weather road as
are most of the feeder roads leading to the nearby agricul-
tural areas. The roads in the town are mainly sealed. Tra-
ffic congestion rarely occurs, however, in the town centre
parking spaces are difficult to find during the day mainly
because no time limit on parking is enforced in this area.

Improvements to the airport runway, which is presently sui-
table for Fokker Friendship aircraft, are planned to be com-
pleted in 1976 and will enable medium sized jet-aircraft to
use it. There are daily scheduled flights of the Malaysian
Airline System to Kuching, Brunei, Sabah, Bintulu and Sibu.

Development of port facilities at Miri, like other coastal
places in the Study Area, is hampered by shallow coastal wa-
ters and, in addition, there is a sand bar at the mouth of
the Miri River which is the entrance to the harbour.The depth
of water over the bar at high tide is about six feet, This
allows only shallow-draft coastal vessels, to enter the port.
Larger ocean-going vessels have to anchor about three miles
off-shore. For oil-tankers there are special pipedoil load-
ing facilities; all other cargoes have to be transported be-
tween ship and shore by barge. A study of possible improve-
ments of Miri port has been recommended by the Consultants
and is now in progress.

Future Development

The development of this area would mainly be a continuation of
the existing rapid growth of Miri, the most important town in
northern Sarawak. The present Miri is already a town offering
private and public services of considerable quality. This
makes it a growth pole in the area and a magnet for further
development. Any additional population resulting from deve-
lopment with good access to this town would not only enjoy its
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services, but also contribute to a further increase and refine-
ment of the service level in the town. Therefore, it appears
that Miri will be the leading service town of the Study Area
for a considerable time regardless of any effects of other
development requiring new towns or the expansion of existing
ones. Hence, the growth of Miri urban area is considered to
be sustained at a high level, although lower than it has been
in the 1960's. In particular the future development is envi-
saged as:

- increased off-shore exploration for oil and a doubling of
the oil production from 1973 to 1976 with an increase in
the Sarawak Shell Company employment of about 50 per cent
from 1970 to 1980;

- establishment of large scale industries such as a plywood
factory and an iron foundry during the Action Programme
period;

- sustained growth of medium sized and small scale indus-
tries, partly based on the growth of the oil activities and
allied industries, and partly based on the growing popula-
tion;

- the establishment of two new industrial estates during the
Action Programme period;

- continued growth of the public and private service sectors,
in particular a new General Hospital and a new Government
Office complex resulting from the new basic industries and
the growing population in the Regional Centre and its catch-
ment area;

- the building of a proper sewerage system mnecessitated by
the larger population and higher housing densities;

- possible improvements to Miri port during the Action Pro-
gramme period by increasing the depth over the bar by one
to three feet and through the construction of new wharf
facilities,

312 The Marudi RDA

The Present Situation
Population 1970:

Urban (Marudi) 4 000,
Rural in the remaining parts 7 500,

The Area consists of the middle reaches of the Batang Baram
and its tributaries. The centre of the Area is Marudi town
which is the trading and administrative centre for the whole
Baram District. The town is supplied with treated water and
electricity. There are some highly productive peat-swamp fo-
rests adjoining the boundaries of the Area but no timber in-
dustry has been established; all logs from the forests are
transported downstream to Kuala Baram. Most are exported as
unsawn logs and only a small proportion processed at Kuala
Baram.
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Apart from some 7 000 acres of rubber around Marudi town and
roughly 2 000 acres at Kampong Karop the farming consists
mainly of diversified crops alongthe:riverleveesand shifting
hill rice cultivation in the hills east of Marudi. Although
much of the rubber comes from low yielding trees and from
plantations which have been sadly neglected it still repre-
sents a large potential production which should be properly
exploited.

There are scheduled daily flights by light aircraft of the
Malaysian Airline System to Marudi from Miri and the airport
runway is being improved which will facilitate the regularity
of the flights. However, the Baram River and its tributaries

will remain, for a long time, the main line of communica-
tions. It is navigable by large launches and tugs northwards
to the coast and quite far southwards into the interior.

Marudi is at present served by shipping services to Singapore
and Peninsular Malaysia via transhipment at Labuan in Sabah,
a weekly launch service to Kuching and a daily launch service
to Miri via Kuala Baram. The existing circular road system
is presently being extended to Long Linei.

Future Development

Marudi town is not anticipated to expand much in the future,
partly because of a lack of unoccupied land in its nearby
catchment area, partly because of the expected increased
growth and importance of Long Lama and partly because of its
lack of direct road connection to Miri.

Some 35 000 acres of land east and south east of Marudi were
identified by schematic reconnaissance soil and terrain stu-
dies as possibly suitable for agriculture. Although much of
this land is already occupied it represents the main areas
for further agricultural development. This development, it
is recommended, should be based largely on the production of
rubber. Marudi town is already a rubber market and collec-
tion centre and this function should be strengthened.Attempts
should be made to make it the rubber centre of the whole Baram
river system which would then make the town an ideal site for
a rubber processing factory. In order to increase future
production of rubber and create a firm basis for future im-
proved processing facilities it is proposed that a road based
improvement scheme, be started along the new road to Long
Linei. The road based improvement scheme is planned to start
in 1976 and be undertaken by a team from the Agricul tural
Development Unit (ADU).

Although Long Lama will be connected to the Miri-Bintulu road
in 1977 and thus be in a more favourable position as a trading
centre for the upper Baram area, Marudi will continue to be
the main trading centre for the whole Baram system for several
years to come and will remain the centre for the middle
reaches of the Baram and its tributaries. However, if Marudi
is to keep its position as the main District centre for the
whole of Baram, it is the Consultants' opinion that a direct
road connection to Miri via Bakong will be needed. With this
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road the distance to Miri will be 38 miles only, while the
distance to Miri via Long Lama will be 130 miles, and to Bin-
tulu 187 miles. The road via Bakong would shorten the dis-
tance between Marudi and a possible future deep water port in
Bintulu by about 40 miles. Moreover, the town will then be
less than an hours run by car from Miri airport which could
obviate the need for an airport at Marudi. It is recommended
that a study of a direct road link to Marudi is carried out
as soon as possible.

Although the future growth and importance of Marudi will de-
pend on whether such a road link is feasible, the town will
in any case be affected by competition from Long Lama as the
possible new District centre for the upper Baram,

Because of these constraints to the growth of Marudi it is
expected that the population growth will be at a moderate
level. The existing Marudi water works are already planned
to be uprated in 1974; therefore no additional plant is in-
cluded in the Action Programme. A main sewerage system is
proposed for the high density residential areas in the town.

3.1.3 The Lambir-Subis RDA

The Present Situation
Population 1970:

Semi-urban (Bekenu) 700;
Rural and semi-urban in the remaining parts 18 300.

All forest in this Area, except that in the proposed Niah Na-
tional Park, has been exploited but some valuable marketable
timber still remains; this should be extracted from all areas
destined for agricultural development by salvage logging opera-
tions.

The central part of this Area - the Lambir-Subis Development
Area - was selected for intensive development and planned in
1966/67. Large-scale oil palm planting has since been under-
taken by the SLDB and SOP. The Niah National Park, though
not officially gazetted, was proposed as such in 1961. Much
of the remaining land is already occupied, most of it for
shifting cultivation of hill rice. Some of the occupation is
illegal. The unoccupied land is available for development to
agriculture should it be found suitable by soil survey.

Bekenu and Beluru are small established towns each with a
bazaar, Bekenu has a Government office. The Beluru bazaar,
which was burned down in 1972, is being rebuilt by Government.
A Health Centre has been built close to the Miri-Bintulu Road
between the SLDB Bukit Peninjau Scheme and the SOP estate.
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The SOP and SLDB oil palm plantings are estate-type under-
takings covering approximately 10 000 and 27 600 acres res-
pectively. Planting started in 1969 and is still continuing.
The earliest plantings, those of SOP, will come into bearing
in early 1974 when the SOP 0il palm mill is due for completion.
Centred on the SOP estate is a village located close to the
Miri-Bintulu road, and SLDB has established villages at Bukit
Peninjau and Sungai Tangit. These villages have not yet been
fully completed. The SOP village is supplied with water, but
there is an urgent need for a supply of treated piped water in
the Bukit Peninjau village.

The SLDB and SOP oil palm estates form nuclei on which future
agricultural expansion in the area is planned. The SLDB es-
tate consists of six different units, each with a centrally
located village. In all units planting will be finished by
the end of 1974. The SLDB units and corresponding acreages
are shown below:-

Unit: Acres:
Bukit Peninjau 4 787
Ladang Empat 3 500
Sungai Tangit 3. 955
Ladang Tiga 5 497
Subis I and II 12 000 (in total)

The SLDB palm oil mill, currently being planned, will be lo-
cated on the north-western boundary of the SLDB Subis Scheme.
It is expected to have a capacity of 60 tons of fresh fruit
bunches per hour and should be operational in 1975. Both mills
in the area are expected to be able to process fruit from near-
by oil palm plantings undertaken in Native Customary Land and
on State Land proposed for allocation to private development.

Much of the agriculture in the occupied areas is shifting
cultivation of hill rice but there are considerable areas of
Mixed Zone land around Bekenu, along the road leading to it
and along the Sibuti River. Also near Bekenu, at Paya Selan
yau, there is a partially completed Government rice scheme
where drainage and irrigation works are in hand. The works
are planned to cover eventually about 3 350 acres.

The all-weather Miri-Bintulu trunk road passes right through
the area with other all-weather feeder roads leading off it

to Bekenu and Beluru. This latter road, which in 1973 was
completed to a point six miles beyond Beluru is currently
being improved to trunk road standard and extended towards

Long Lama.

The Sungai Niah and Sungai Sibuti are navigable by trading
launches as far inland as Batu Niah and Bekenu respectively.
However, the mouths of both the rivers have sand bars which,
together with the shallow coastal waters, severely restrict
the size of vessels that can enter or leave the rivers.
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Future Development
Recommended agricultural development in the area are:-

- establishment of a 5 000 acres cattle ranch in the Sungai
Karabungan during the Action Programme period,

- start of a livestock Production and Animal Husbandry Train-
ing Centre on 1 000 acres adjacent to the ranch in 1975,

- in 1974/75 commence clearing of almost 4 400 acres of land
in Mera-a close to Beluru for eventual establishment of a
small-holder settlement scheme;

- in 1975/76 start road based improvement schemes managed from
three ADU Centres situated in Bukit Peninjau, Beluru and
Bekenu;

- the release for private agricultural development of nearly
34 000 gross acres of land in seven different areas. Most
of this development is planned to occur in about 1980.

In the SLDB area four new villages will be established between
1974 and 1976. The recommended development pattern in the
areas suggested for private enterprise depends on the location
of the land. Small, medium and large-scale farming has been
recommended. But the eventual settlement pattern will be in-
fluenced by the response that Government receives to the
announcement that land for private development is available.

Three water supply schemes are planned for the villages in
the Lambir-Subis area; these are:-

- the North Lambir-Subis Scheme which will supply Bekenu,
Kabuloh, Bukit Peninjau and Ladang Empat,

- the South Lambir-Subis Scheme, which will supply the oil
palm factory and four SLDB villages in the south of the
area,

- the Beluru water supply, which also will serve the Mera-a
village.

Expansion of public and private services in the Area is de-
signed to meet the daily requirements of the population in
the villages and surrounding areas during the Action Programme
period. The service facilities will be situated in the wvi-
llage centres. Bukit Peninjau in the north and Ladang Tiga in
the south are also planned to contain some higher level ameni-
ties. As a derived effect of long term agricultural activi-
ties in the area some small-scale and medium-sized industries
are envisaged to be attracted to Ladang Tiga after 1980.

Improvements planned for the communication network in the area
are the sealing of the Miri-Bintulu road to Miri by 1983, and
by 1976 the upgrading of the Beluru road to Trunk Road stan-
dard and the construction of about four miles of feeder roads
to the agricultural areas by 1976.
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314 The Long Lama RDA

The Present Situation
Population 1970:

Semi-urban (Long Lama) 600;
Rural population in the remaining parts 7 400.

The township of Long Lama is a typical up-country small ba-
zaar town having developed from one of the more flourishing
longhouses. There is a small Agricultural Station close to
the town; a new Sub District Office is being built and there
is a Lower Secondary School which is supplied with piped
water. The existing water works are currently being uprated
to serve the bazaar area.

East, south-east and south of Long Lama are large areas of un-
exploited mixed dipterocarp forests. The forest east of the
town (outside the Study Area) has been included in the Study
undertaken by the UNDP/FAO Forest Industries Team who estimate
that the area contains about 180 million cubic feet of valuable
timber. They have recommended it for early logging and pro-
cessing by a large timber industry complex. The area is re-
ferred to as FAO Unit 7. There is a large limestone deposit
and a quarry at Batu Gading, just down river from Long Lama.
Large areas of occupied land, totalling over 100 000 acres,
are found to the north, west and south-west of Long Lama,
practically all is under shifting cultivation of hill rice;
but there are scattered patches of rubber.

The River Baram provides the only line of communication lead-
ing northwards to Marudi, some 50 miles away, and southwards
to the interior.

Future Development

About 90 000 acres of the occupied land was assessed at the
schematic reconnaissance survey level as being possibly sui-
table for agriculture. This represents a considerable area
where development could occur, but the present lack of com-
munications rules out any immediate start for intensive acti-
vities. However, the road currently being constructed from
Beluru to Long Lama is expected to reach these areas in 1971.
This road, which is planned to pass through occupied 1land,
will provide the opportunity to undertake roadbased improve-
ment in the area. This is planned to be started in 1977 when
an ADU Centre would be formed in Long Lama. The road will also
provide an easy outlet to the markets of Miri and Bintulu for
the produce from around and upriver of Long Lama., This di-
version of trade from the upper reaches of the Baram and
Tinjar rivers will reduce the volume of goods handled by

Marudi. Thus Long Lama is expected to growat the expense of
Marudi. ;

After 1980 further road based improvement could be undertaken |
along a new road expected to be constructed southwards from '
the Beluru-Long Lama road to Long Jegan eventually connecting
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with a road planned to extend northwards from Tubau. The
alignments of these roads are planned to go through occupied
land assessed as having agricultural potential.

The establishment of a timber complex during the Action Pro-
gramme period and some derived small-scale industries would
be vital elements in the early year's of Long Lama's growth
to a Sub Regional Centre around 1990.

The central location of Long Lama in the Baram area and with
only about 50 miles of trunk road needed to connect it with
the Miri-Bintulu road gives it a favourable positionas a fu-
ture District or Divisional Centre. This will undoubtedly
lead to an important increase in public and private service
activities in the town.

The uprated water works has been planned to be sufficient for
new development at Long Lama up to the middle of the 1980's.

3.1.5 The Niah-Suai RDA

The Present Situation
Population 1970:

Semi-urban (Niah and Batu Niah) 2 000;
Rural in the remaining parts 2 500.

This Area lies between two rivers, the Niah in the north and
the Suai in the south. The only two existing towns, Niah and
Batu Niah, are situated on the Niah river. Both towns are
typical small country settlements, each with a small bazaar
area. In Batu Niah there is a water treatment plant servicing
the Secondary school.

About half of the forest in the area has already been exploi-
ted. Logging is continuing in the central part and there are
three sawmills in addition to a mill handling the valuable
local hardwood, belian operating. In the south east there is
virgin forest which forms part of the forest area planned for
expoitation by a timber industry complex, FAO Unit 3. This
Unit covers an area of 197 000 dcres comprising the entire
Sawai Forest Reserve and almost all of the Niah-Jelalong Pro-
tected Forest area . In the Niah Forest Reserve important
forest regeneration experiments have recently been started by
the Forest Department. The experimental plots are in three
separate blocks.

Just east of Batu Niah there are two stone quarries; one Go-
vernment and one privately owned. These are the only easily
accessible large sources of stone between Miri and Bintulu.
Around Niah and Batu Niah is a cluster of Chinese small-
holdings. Practically all the rest of the occupied land is
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under shifting cultivation of hill rice with small rubber
plantings scattered throughout. During 1973 the Department of
Agriculture started a block alienation settlement scheme at
Sepupok. The scheme covers about 3 000 acres. The all-weather
Miri-Bintulu trunk road runs right through the RDA.The branch
road to Batu Niah and Niah is an all-weather feeder road.

The Suai river, is navigable by trading launches for a con-
siderable distance inland, but no trading towns have deve-
loped along its banks. The Niah river, whichis the main out-
let for the log export from the areas is similarly navigable
to a short distance upriver of Batu Niah.

Future Development

Investigations carried out by the Consultants revealed that
this Area contains the majority of the already logged land
suitable for agricultural development, and which is easily
accessible from existing roads. The land assessed as suit-
able for agriculture at the semi-detailed survey level was
subsequently selected and planned for major agricultural de-
velopment in the Action Programme period. According to the
Plan this land would consist of about 14 000 acres planted
on a public estate to be managed by SLDB,and of roughly 20 000
acres planted for subsequent division into small-holdings.
Immediately after the Action Programme period (1981 o 1983)
about 21 500 gross acres in the eastern part of the RDA (land
block Kabatu) is planned to be cleared for agricultural deve-
lopment. The planned settlement pattern for this area, shown
on the Action Programme and Regional Plan Maps, and described
in Chapter 5, comprises one sub regional centre (Igang) close
to the Miri-Bintulu road with eight villages surrounding it.
Four of these villages are planned to be built during the
Action Programme period. The planned service level and lay-
out of the settlements are given in Chapter 7.

Unoccupied agricultural land regarded to be outside easy walk
ing distance from the villages, that is a radius of about 1.5
miles, has been allocated to private development. This totals
about 2 175 acres. A further 4 430 acres have been assumed to
be legally occupied in which road based improvement schemes
are planned to be carried out.

The whole plan is based on initial development by SLDB which
would retain management of the public estates for as long as
needed. The estate would be the nucleus on which the rest of
the farms would depend for processing and marketing of their
main products palm-0il and rubber. O0il palm plantings are
planned to reach an eventual 30 000 acres; sufficient to war-
rant the construction of a large central mill handling 60
tons of fresh fruit bunches per hour. The rubber plantings,
in total 7 000 acres, which are generally on the steeper or
less accessible lands, are designed to be sufficient to
justify the establishment of a central processing factory
which could also cater for rubber from a much wider area.
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Cocoa fermentation and drying based on about 2 300 planted
acres is expected to take place in conveniently located pro-
cessing units.

Under the auspices of STIDC a timber complex based on the FAO
Unit 3 is planned to be in operation from 1978. The location
of this complex is recommended to be close to the sub regional
centre so that the workers in the complex can live in and en-
joy the facilities of this town. The complex is planned to
process at a maximum capacity of 150 00O tonsper annum.

During the first five years of its operation more than 70
miles of forest roads will be built within the Forest Unit.
The alignment of some of these roads coincides with roads re-
quired for the agricultural development in the area. Such
roads are recommended to be built as public roads, which in
total would amount to about 40 miles to be constructed from
1974 to 1980.

The households and the processing facilities within agricul-
ture and forestry are recommended to be supplied with water
from the Niah-Suai Scheme, which is further described in
Chapter 8.

3.1.6 The Sekudong RDA

The Present Situation
Population 1970:
Rural population in the whole area: 5 000 .

Huge areas of this RDA are covered by virgin forest which
forms a part of the forest areas reserved for timber industry
complexes operating in FAO Units 1 and 2. There are also large
areas of occupied land where the agriculture is predominantly
shifting cultivation of hill rice with small, scattered plots
of rubber throughout the occupied areas. In the mnorth the
occupation is associated with the Suai river and has extended
along the Miri-Bintulu road. In the south occupation has
spread along the Kemena river and its tributary the Sungai
Labang as well as along the Miri-Bintulu road which passes
right through the Area. The Sungai Labang is navigable by
small river craft a long way upstream from its junction with
the Kemena.

Future Development

Only broad transect soil surveys were carried out by the Con-
sul tants in this Area. The approximate acreages of different
categories of land assessed as having high proportions suit-
able for agriculture are:-

- occupied land 52 700 acres;
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- unoccupied forest land outside existing Forest Reserves
10 600 acres;

- virgin forest land within existing Forest Reserve 74 900
acres.

These lands represent a considerable potential for agricul-
tural development. It is proposed that the SLDB should un-
dertake the systematic development of all the suitable land
in the existing Forest Reserves estimated about 52 000 acres.
The unoccupied lands outside existing Forest Reserves are re-
commended for private development, while road based improve-
ment operated by the ADU is planned for the occupied lands.

Forest exploitation and agricultural development are planned
to start close to the Miri-Bintulu road and gradually work
outwards. The first development should take place in land
blocks Timong and Sigrak with the establishment of a public
estate scheme and the initiation of a sub regional centre in
Timong. Later developments should be northwards and south-
wards forming satellite small-holder villages. It is envi-
saged that large centralised processing and marketing facili-
ties would be set up by SLDB for palm oil and rubber. Cocoa fer-
mentation and drying plants would also be established located
at strategic places close to the cocoa growing areas.

Private development is proposed in the Majam block of land
which is adjacent to land similarly proposed for development
in the southern part of the Niah-Suai Area. The plan for
this block is to release an estimated 4 700 acres for private
agricultural enterprise, as medium and large sized farms, soon
after SLDB has started operations in the Igang sub-scheme in
the Niah-Suai Area.

A road, linking the existing settlements of Labang and Tubau
to the Miri-Bintulu road, is recommended to be commenced in
1975. The section of this road to Labang is expected to be
completed by 1976. An ADU team is scheduled to be formed in

Labang in 1977 to undertake road based improvement along this
road section.

The timber industry complex based on FAO Unit 2, is expected
to be in operation from 1977. It should be located close to
the junction of the proposed road to Labang with the Miri-
Bintulu road. The total areaof the Unit is 257 000 acres and
the maximum capacity of the complex would be 150 000 tons per
year. About 65 miles of forest roads are planned to be built
during the first five years of operation, of which some would
also serve the agricultural development and therefore be built
as public roads. It is recommended that the people working
in the factory of this complex should live in the future Timong
Sub Regional Centre, which would be situated about two miles
from the Labang junction. Although this town would not be es-
tablished on an agricultural basis until the early 1980's, the
clearing and planning of it should take place in 1976 to
accommodate the forestry people.
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During the period 1980 to 1990 six new agricultural villages
and one service centre (in Sigrak) are envisaged in addition
to the Timong sub regional centre. Town plans and infrastruc-
tural requirements have not been planned because these urban
settlements start after the Action Programme period. However,
the layout of the agricultural villages and the towns should
follow the pattern shown for the settlements in the Niah-Suai
Area.

About 40 miles of public roads are planned to be built before
1980 in areas destined for agriculture. The early construc-
tion of these road in relation to the phasing of the agricul-
ture is dictated by the early needs of forest exploitation.

3.1.7 The Labang - Tubau RDA

The Present Situation
Population 1970:

Rural and semi-urban in the whole Area: 8 500,

This Area consists of land associated with the middle and
upper reaches of the Kemena river and its tributaries. Large
blocks of land are occupied, especially along the rivers. The
unoccupied forest in the north is unexploited and is included
in FAO Unit 2. The unoccupied land in the centre is current-
ly being exploited under Government licence.

The three settlements of any size, Labang, Tubau and Pandan,
are typical small riverside bazaars with a mainly agricultural
population totalling about 800. Agriculture is practically
all cultivation of hill rice with a few small patches of rubb-
er scattered throughout., The river system forms the only
lines of communications. Trading launches are able to reach
Tubau on the Kemena and a considerable distance up the Pandan
tributary.

Future Development

Only schematic and broad transact investigations were carried
out by the Consultants in this Area. Semi-detailed soil sur-
veys will still be needed in selected areas to identify ac-
curately the land suitable for agriculture. The estimated
acreages of such land that will be found are:-

- occupied land 52 000 acres;

= unoccupied forest land outside existing Forest Reserves
16 000 acres;

- virgin forest land within existing Forest Reserves 3 600
acres,

Agricultural activities are planned to start when the proposed
road from the Miri-Bintulu road through Labang to Tubau is
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completed, expected to be in 1977. Early development in this
RDA is important in order to create a nucleus for further de-
velopment to assist the quite considerable existing population
in the surrounding occupied areas. Because SLDB is expected
to be fully occupied in the Sekudong RDA recommendations have
been made that the necessary initial development in the Labang-
Tubau RDA should be undertaken by large-scale private enter-
prise. This would be in the occupied land block Beseduan out-
side the existing Forest Reserves. The ADU would then under-
take road based improvement in the occupied lands and small-
scale private developers work in the Lebus land block. No
plans are proposed for the blocks of potential agricultural
land within the Forest Reserves because their possible deve-
lopment is too far in the future, and for a long time they
are expected to be too inaccessible and isolated.

ADU Centres are planned to be formed at Labangin 1977 and at
Tubau in 1978 to carry out the road based improvement work
along the roads already mentioned. In addition further road
based improvement schemes could be started between 1980 and
1990 along roads planned to be constructed through the occupied
lands north of Tubau and towards Belaga along the Tubau river,
also during and along feeder roads planned through the occupied
lands south west of Labang.

The private agricultural development of about 13 000 acres in
Beseduan should be used as a population and activity basis for
creating a service centre. This town would be established
around 1980 and could be supplied with a wide range of public
and private services becauseit would be the only town of some
size in the area. The location of the townis indicated close
to the Labang-Tubau road. At this place the service centre
would be centrally situated in relation to the whole popula-
tion in the area and should therefore provide an important
function. During the Action Programme period Sub-District
Offices will be established in Labang and Tubau.

A water supply works system, drawing from the Kemena river is
planned to supply piped water to Labang, Tubau, Beseduan and
Lebus. In addition to the 17 miles of road from Labang to
Tubau, 8.5 miles or roads are planned for construction during
the Action Programme period.

3.1.8 The Nyalau RDA

The Present Situation
Population 1970:
Rural in the whole Area: 3 500.

The majority of the Area is virgin forest which has been in-
cluded for exploitation by the timber industry complexes in
FAO Units 1 and 2. Occupation of land only occurs in the
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north along the Suai river and in the east around the Nyalau
and Similajau rivers. There are no existing towns in the
Area. In the occupied areas the agriculture is predominantly
shifting cultivation of hill rice. There are no existing roads
but the Suai river is navigable by trading launches probably
for its whole length along the northern boundary of the Area.
Small river craft are used on the Nyalau and Similajau ri-
vVers.

Future Development

All the lands in the Area were investigated at the broad tran-
sact level and the estimated acreages of land with high pro-
portions suitable for agriculture are:-

- occupied land 12 400 acres;

- unoccupied exploited forest outside the existing Forest Re-
serves 4 400 acres;

- virgin forest within existing Forest Reserves 45 600 acres.

Development of all these lands is envisaged as a natural ex-
tension and continuation of development in the Sekudong Area
during the late 1980's and early 1990's. Thus the forest
land inside and outside the existing Forest Reserves should
be developed by SLDB while the ADU carries out road based im-
provement in the occupied lands.

The pattern of development foreseen is the same as for the
Niah-Suai and Sekudong Areas whereby SLDB creates a public
estate to initiate a service centre at Nyalau with five mu-
tually supporting small-holder villages around it. The crop-
ping pattern is expected to follow and supplement, if neces-
sary, that in Sekudong. Nearly 40 miles of public feeder
roads to serve the agricultural and forest development are
planned to be built before 1985.

3.1.9 The Bintuln RDA

The Present Situation
Population 1970:

- urban (Bintulu) 6 000;

- semi-urban (Sebauh) 700;

- rural in the remaining parts 5 300.

Bintulu town has become established as a natural result of
the trading activities associated with timber and other pro-
ducts produced in the catchment areas of the Kemena river and
its tributaries. The town is a Government District headquar-
ters with a bazaar and several small industries including
sawmills and a sago mill. Sebauh is a small riverside bazzar
town.
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Arrangements are well advanced for the constructionof a very
large liquified natural gas plant (LNG) at Tanjong Kidurong.
A feasibility study for a deep water port in the bay formed
by Tanjong Kidurong was commenced in late 1973.

Along the coast south of Tanjong Kidurong and south-west of
Kuala Likau high quality silica sand exists in quantities
roughly estimated at more than two million tons. This sand
could be the raw material for a glass factory in the area.

An important feature of the agriculture is the concentration
of rubber plantings close to Bintulu and around Sebauh. Go-
vernment has plans to establish a crumb rubber factory in
Bintulu to handle the potential rubber production from these
plantations as well as from the numerous scattered plots
throughout the river catchment areas. Much of the remaining
occupied land is under shifting cultivation of hill rice, al-
though there is some market gardening close to Bintulu.

The all-weather trunk road runs northwards to Miri some 130
miles away. Bintulu is a scheduled stop for the Malaysian
Airline System's internal flights with Fokker Friendship air-
craft.

The Kemena river is navigable by trading launches, timber
tugs and barges for its whole length in the Area, but seaward
communications are restricted by the shallow coastal waters
and a sand bar at the river mouth.

Future Development

The envisaged rapid growth of Bintulu is inits initial phase
based on a few major enterprises during the Action Programme
period, namely:-

- the establishment of the LNG plant;
- the possible establishment of a deep water port;

- the harvesting of the vast forest resources in the catchment
area of the town and its processing in the town;

- the esFablishment of a University located between the pre-
sent Bintulu town and Tanjong Kidurong;

- appointment of Bintulu as a Divisional Centre.

Investigations on the site for the LNG plant have already
started. The construction period is likely to be three to
four years, and a peak employment of 4 000 construction work-
ers is expected. Many of the skilled workers will be expa-
triates because people with the required skills are not
available at present in Sarawak. Temporary quarters are
planned for the construction workers close to the LNG plant
site north of Tanjong Kidurong. After construction of the
plant (1978/79) operation of it is expected to employ a maxi-
mum of about 400 people.
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For a small town like Bintulu the sudden influx of as many as
4 000 workers could have certain adverse effects on the local
economy and society. These effects would be felt in the la-
bour market in the form of competition for labour and as an
increased demand for local goods and services.

If pay and work conditions are not firmly regulated by Govern-
ment it is possible that local export industries like fishing
and forestry would not be able to compete successfully with
the economic conditions offered to the construction workers on
the LNG plant. Under the prevailing, free market conditions
for labour the LNG plant could therefore drain skilled labour
from the local industries and thereby undermine their exis-
tence. After the construction period is over, the workers
would wish to return to their former employment but they could
then be faced with the situation that the traditiomal export
industries had closed down. Therefore a firm control of the
labour market in Bintulu is recommended.

A sudden increase in the demand for local goods and services
in Bintulu might well lead to a corresponding expansion of lo-
cal service industries. This demand would unfortunately be
only temporary, and after the building period an over-capaci-
ty in this sector would exist unless Government also controls
the build-up in this sector.

Undoubtedly there will be a spiralling effect on the local
price and wage level, but despite the obvious problems, this
huge development could be an incentive for a rapid and diver-
sified growth of Bintulu.

Mention has already been made of the feasibility study being
carried out of a deep water port at Tanjong Kidurong. This
particular site has been chosen for intensive study because
it has two basic elements:-

- deep water close to the coastline, and

- shelter from the north-east monsoon.

Thus port facilities located on the south side of Tanjong

Kidurong would appear to require less protective works and

less initial and maintenance dredging than any other site

along the Sarawak coast line. In addition, estimates of costs

for linking a port at Tanjong Kidurong with the infrastructural
network of Sarawak are less than for any other possible site,

and Bintulu is well located in relation to the regions producing

the bulk of the heavy commodities (timber and palm oil) that

will pass through the port. It appears, therefore, that there

is no reason to study seriously any alternative sites for a
port at the present time.

The annual throughput by 1990 of a deep sea wharf at Tanjong
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Kidurong has been estimated at:-
Export of forest products 1.0 mn tons
Export of palm oil 0.5 mn tons

Export of other cargo and

import cargo 0.5 mn tons

Total 2.0 mn tons

Assuming that this would be the only deep water port in Sara-
wak by 1980, the planned industrial areas south of the port
site would from a transport point of view be most attractive
ones in the State for the location of a number of industries
including so called footloose industries. Some of these in-
dustries could be expected to be established as branches of
existing industries in Peninsular Malaysia.

The continuous exploitation of huge areas of Forest in FAO
Units 1, 2 and 3 from 1976 onwards, and later from the areas
south of the Kemena river, would provide the potential for
making Bintulu a centre which would give it an image as a
wood-industries-town and, at the same time, give the chance
of creating a reputation of high quality standards for Sara-
wak timber products. The suggested timber centre could con-
sist of:

- the headquarters of the Sarawak Timber Industries Develop-
ment Corporation,

- a Technical Training Institute for timber and affiliated
industries,

- research and experimental laboratories, possibly associated
with the Government proposed new University,

- permanent exhibition premises and areas for timber products
and wood processing machinery.

The centre should be contained on one site, carefully planned
with a high standard of artistic architectural design and with
plentiful use of local wood species. In addition to a timber
complex the following wood based industries are planned for
the Action Programme period; pre-fabricated wooden houses,
furniture, timber drying impregnate, particle board, parquet
and plywood.

All of these enterprises with a total employment of about 600
persons should be located in the proposed new industrial area
close to Tanjong Kidurong. Transport problems associated with
the timber complex would in particular require a location in
the proposed new industrial area. when in full production it
is estimated that there would be five 20 ton log vehicles and
ten five ton trucks moving in and out of the complex every
hour. The new industrial area is also planned to accomodate
during the Action programme period, a glass factory, a bot-
tling plant and a small-scale industries estate.

The Government plans to start Sarawak's first Univers%ty .in
Bintulu during the Action Programme periode. In its dinitial

32



phase it is planned to be an agricultural University, which
among other things would utilise the 3 000 acres of unoccupied
forest land (land block Sibiu) for its research and educa-
tion. In support of the proposals already made for Bintulu

to become a timber town it is suggested that Government
should consider the possibility of early inclusion in the
university's syllabus of timber and forestry subjects in-

cluding perhaps research.,

The integration of the university with the urban life of fu-
ture Bintulu and the location of the campus are discussed in
Chapter 7. It is expected that the university would in-
fluence the growth of Bintulu during the Action Programme
period by creating employment, increasing investment in in-
frastructure, buildings and residential quarters as well as
attracting groups of highly educated teachers and students to
the town. In addition, a general hospital and a junior coll-
ege are planned for the town. The hospital could perhaps
later become a teaching hospital in association with the
university.

This large-scale expansion and development of Bintulu town
must be matched by a corresponding expansion of the Govern-
ment administrative services . It is therefore proposed that
Bintulu should become a Divisional Centre which would enhance
the status of the town and increase employment.

The heavy investment in industries and public services will
require a rapid and orderly planned town expansion. A skele-
ton plan, as a basis for more detailed planning, is given in
Chapter 7. The road requirements would amount to about 20
miles of new trunk roads between existing Bintulu town and
Tanjong Kidurong by 1977, a 13 miles secondary road along the
coast in the early 1980's and about six miles of internal
feeder roads before 1980. The plan also outlines the estab-
lishment of a new centre for private services and a residen-
tial area close to the new industrial area south of Tanjong
Kidurong. The future public administrative centre for Bintulu
is suggested to be at Tanjong Batu between the present and
new town centre.

Estimates of future air traffic associated with this develop-
ment show that a new airport would be required about 1985.
It should be situated away from the town.

The agricultural development around Bintulu town is planned
to take place mainly as improvements to existing farming in
occupied land, excluding the 3 000 acres to be allocated to
the university. An ADU centre is planned for 1976 at an Agri-
culture Department Station about 10 miles from Bintuluon the
road to Miri. The activities of the ADU should be concerned
mainly with increasing the acreage of rubber along the main
road to support the future factory, and with market garden-
ing, the raising of pigs and poultry and pond culture of fish.
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All the enterprises are primarily aimed at supplying the mar-
ket created by the expected rapid increase of population
(14 000 by 1980 and 38 000 by 1990), and possibly in the fu-
ture expanded to victualling the ships calling at the new
port.

3.1.10 Other Areas

Areas outside the RDAs contain about 8 000 people. These
areas are mostly in the much less accessible interior of the
Study Area where no important agricultural potentials have
been identified. Close to the coast these areas are mostly
peat swamp. However, mo new industries or settlements are
envisaged in these areas.
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CHAPTER 4
EMPLOYMENT CREATION AND POPULATION GROWTH

41 INTRODUCTION

A major development objective for the Study Area is to create
new jobs, so that people from other parts of Sarawak could be
settled within the Regioen. The future population growth of
the Area including migration will be influenced by the number
of new jobs that will be created. The number of people that
can be accommodated in the Region is also influenced by the
magnitude of the natural growth of the population and the
labour force; and by the present and target employment/unem-
ployment rate.

The employment and population growth shown in Table 4.4 for
the period 1970 to 1980 is based on the proposals contained
in the Action Programme described in the previous chapter and
on the growth in employment from 1970 and up to the present
time. The growth from 1981 to 1990 is estimated more rough-
ly. Although the expected employment in agriculture and fo-
restry are closely connected to the development proposals for
these sectors, it is not possible to establish a similarly
planned basis for the employment figures in manufacturing and
services in the long term, particularly because the human ima-
gination cannot cover all future technical, organisational
and social possibilities over this time span. The 1990 fi-
gures for these sectors are therefore partly derived employ-
ment emerging as a result of the massive creation of new jobs
in modern agriculture and forestry, and partly target figures
which should be fulfilled if a reasonable share of people from
outside the Study Area is to be absorbed.

Hence, the population and labour figures for 1990 should not
be regarded as exact projections but as realistic and desir-
able targets within the potential of the Study Area and which
would enable the Area to play its envisaged role in Sarawak.
The target figures should be regularly checked and re-esti-
mated as new information about the human, natural and man-
made resources becomes available and as new priorities for
the development of Sarawak and the Study Area are established.

42 EMPLOYMENT CREATION

In this section the new employment created in each RDA is dis-
cussed. Although considerable uncertainty is associated with
such a geographical breakdown of the total regional figures,
especially in the long term, it has been done in this way
mainly because of the large numbers of jobs created by agri-
cultural and forestry development within specific RDAs, as
shown in Table 4.1.

The planned agricultural development envisages small-holder,
medium sized and estate development on unoccupied land and
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improvements in the cultivation on occupied land. In all
areas included in the Plan a diversified cropping pattern is
recommended. Small-holdings on State Land schemes are plan-
ned to consist of two plots of different permanent crops with
a homestead and a rice plot each of one acre. The total size
of small-holdings and the number of acres handled by each
estate worker would depend largely on the type of crops con-
cerned.

If only one crop were to be handled by an agricultural house-
hold, averaging 5.6 persons with two full time workers, the
following acreages could be managed:

0il palm : 17 acres
Rubber : 12 acres
Cocoa : 20 acres

However with a diversified cropping pattern and settlement
system such as is planned for the Niah-Suai RDA the average
acreage handled per family has been calculated as roughly 16
acres. This figure has been used to estimate the employment
created by development of unoccupied State Land. Little new
employment creation from the road based improvement schemes
is envisaged during the Action Programme period. After 1980
it has been assumed that the intensified cultivation of occu-
pied land will lead to some reallocation of land resulting in
the establishment of new farm units and new employment.

During the Action Programme period the growth of employment
in manufacturing, which also includes building and construc-
tion workers, is based on the envisaged enterprises mentioned
in Chapter 3 and described in more detail in Supporting Re-
port 8. Employment increases in public and private services
during the same period are similarly based; service employ-
ment outside Miri and Bintulu being based on employment fi-
gures for different service and utility units described in
Supporting Report 6. Within the urban areas of Miri and
Bintulu the new service employment is based partly on the
growth of public services described in Chapter 3, partly omn
generated employment in private services resulting from the
expansion in manufacturing industries, and on the growth of
the population in the towns and their catchment areas.

For the period 1981 to 1990 the same estimation system is used
for new employment in manufacturing and services outside the
Regional Centres of Miri and Bintulu. However, the employment
figures for manufacturing and services for the regional centres
should be regarded purely as targets. The distribution of the
manufacturing and service employment between the two towns
should also be regarded as targets. The objective being
mainly to develop Bintulu to an important growth pole in
Sarawak. However, the calculations have taken into account
that Miri, because of its present status as the most impor-
tant manufacturing and service centre in the Area, will grow
by its own momentum. The employment creation by sector and
RDA is shown in Table 4.1.

36



TABLE 4.1 NUMBERS OF EMPLOYED PERSONS BY SECTOR AND RDA 1970-1980 AND 1981-1990

SECTOR Agriculture Forestry Manufacturing Services Total

RDA 1970-80 | 1981-90 | 1970-80 | 1981-90 | 1970-80 | 1981-90 | 1970-Bo | 1981-90 1970-80 | 1981-90
Miri 650 500 110 1 555 4 000 1 900 3 000 & 215 7 500
Marudi 50 100 115 100 155 100 320 300
Lambir-Subis | 5 650 2 400 50 550 565 450 6 265 3 4oo
Long Lama 100 750 110 190 600 200 500 600 1 850
Niah-5uai 3 700 4 o050 425 125 110 550 540 900 b 775 5 625
Sekudong 500 6 920 425 125 100 550 25 750 1 100 B 145
Labang-Tubau 50 2 530 40 100 115 250 205 2 B8o
Nyalau 500 40 50 50 4o 600
Bintulu 250 250 330 250 1 8Boo 6 000 1 000 3 000 3 hBo 9 500
Other Areas

Study Area 1 100 1 Boo 1 500 500 4 poo | 12 500 4 500 9 000 | 21 000 | 40 000

Explanatory Comments to Table 4.1
Agriculture

The main growth of employment from 1970 to 1980 will be in
Lambir-Subis and Niah-Suai RDAs with a total of 85 per cent
of new employment, and from 1981 to 1990 in Sekudong, Niah-
Suai, Labang-Tubau and Lambir-Subis with nearly 90 per cent
of the net creation. Although development will be started in
Nyalau before 1990, the bulk of the new employment will come
after that year.

Forestry

Employment here covers both sawmills and logging activities
including transport of logs. The modest growth in employment
is because this sector is already well staffed.

Manufacturing

About 35 per cent of the new jobs during the first period
will be in construction of roads, urban infrastructure,housing
and in the clearing of land for agriculture. The distribution
of these jobs in the various RDA's would be in accordance
with the planned development rate explained in Chapter 3.
About 20 per cent of new employment by 1981 would be in un-
specified small-scale and medium-sized industries,mainly lo-
cated in Miri and Bintulu as a result of the growth of other
industries and the population. It is anticipated that only
a minor portion of such industries would be established in
Marudi, Long Lama and in the new Igang and Ladang Tiga towns
during the Action Programme period. Apart from Long Lama,
large-scale industries are planned only for Miri and Bintulu
during this first period.

After 1980 it is believed that the main towns in the new agri-
cultural areas and Long Lama could attract some small-scale
and medium-sized industries, to serve both the agricultural
and forest activities, and the population. However, 80 per
cent of new employment in this sector is scheduled for Bin-
tulu and Miri.

Services

The new jobs during the Action Programme period are expectgd
to be divided equally between private services and public
services and utilities.
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About 60 per cent of the employment growth in private servi=
ces from 1970 to 1980 is derived employment from the growth
of Miri and Bintulu, and 30 per cent of the new employment
in private services during this period would be associated
with new agricultural development in other RDAs calculated on
the basis of the standards contained in Supporting Report 6.

The new jobs created in public services andutilities outside
Miri and Bintulu during the same period is based on the staff
requirements specified in Supporting Report 6. The towns and
villages in the RDAs will have about 25 per cent of all new
occupations in the public service sector,while nearly 70 per
cent of this category of new jobs will be in the regional
centres and five per cent in associationwith existing small-
bazaars.

Outside Miri and Bintulu towns the growth of services after
1980 has been worked out in a corresponding way although on
a looser basis. It has been taken into account that the
settlement pattern planned for the new agricultural areas,
except for Lambir-Subis, will contain important sub regional
centres or service centres, which in the long term will at-

tract more services than the smaller villages in Lambir-Subis
RDA.

The employment figures for Miri and Bintulu towns during 1981-
1990 are considered partly as derived effects of the envisaged
growth of these towns, and partly as targets which must be
achieved if the area is to absorb a substantial number of
persons from other parts of Sarawak.

Based on the detailed breakdown of employment figures in
Table 4.1 the total employment by sector, unemployment/un-
der employment and labour force for 1970, 1980 and 1990 have
been worked out and shown in Table 4.2.

TABLE 4.2 OCCUPATIONAL STRUCTURE

.
Sector 979 1980 Growth rate 1990 Growth rate| Growth rate
Persons % | Persons % 1970/80 Persons 9% 1980/90 1319799
Agricul ture 21 000 54 32 000 53 hob 50 000 50 h.6 L
Forestry 4 o000 10 5 500 9 3.2 6 000 6 0.9 2t
Manuf acturing 4 500 12 8 500 14 6.5 21 obo 21 9.5 8.0
Services 9 500 24| 14 000 24 4.0 23 000 23 5.0 46
Total employed 39 000 100 60 000 100 hoh 100 000 100 5.2 4.8
unemployment/
under employment 6 000 T 6 000 = - 7 000 5 3 ¥y
Total labour force 45 000 - 66 ooo - 4.0 107 000 - 5.0 h.5
Unemployment/
under employment as
percentage of 13 9 7
total labour force
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The target figures in the table show a certainunemployment/
under employment;this is intended to indicate that some of
the population may not be willing to work full time and that
full employment may not be attainable within the 20 year
period. It could also indicate the need to reduce the popu-
lation growth rate.

The table shows that the labour force is growing at rates
corresponding to those applied to the total population, while
total employment is growing at slightly higher rates (see
Section 4.3). In the first 10 year period agriculture and
manufacturing are growing above average; in the second 10 year
period manufacturing and services are the fastest growing
with the result that the urban occupations in 1990 account
for 44 per cent of the total employment against 36 per cent
in 1970 and 38 per cent in 1980.

43 POPULATION GROWTH

The employment figures by RDA shown in the previous section
have been transformed into net population growth figures in
Table 4.3, which also shows the possible implications for
each RDA in terms of the net in and out-migration.Again, this
geographical grouping of the population growth increases the
uncertainty of the figures. The net in-or out-migration fi-
gures in the table are calculated as the difference between
the natural growth and the total growth in the RDA. The table
shows that most RDA's are expected to have net in-migrations,
particularly the Lambir-Subis and Niah-Suai RDAs during the
Action Programme period, and Sekudong, Niah-Suai and Bintulu
RDAs during 1981-1990., Marudi and Other Areas are expected
to be out-migration areas during the whole period to 1990,
The expected population growth of the different RDAs is illu-
strated in Figure 4.1.

TABLE 4.3 POPULATION GROWTH AND NET MIGRATION BY RDA 1970-80 AND 1981-90

Population b Net migration

RDA Popalynine nai?ural grov'l?:l Tetal grapth In(+) Out(-)
1970 1980 1990 1970-80 | 1981-90 | 1970-80 | 1981-90
Miri 35 000 46 ooo| 60 0oo| 11 085 | 18 750 + 85| + 4 750
Marudi 11 500 15 000 | 20 000 840 780| - 2 660 | - 4 220
Lambir-Subis 19 000 25 000 | 33 000 | 17 030 9 190 | +11 030 | + 1 190
Long Lama 8 000 10 500 | 17 000 1 585 4 B50( - 915 | + 1 350
Niah-Suai 4 500 6 000 8 000 | 12 460 | 15 290| +10 960 | +13 290
Sekudong 5 000 7 000 9 000 2 600 | 22 835| + 660| +20 835
Labang 8 500 11 000 | 15 000 540 7 950| - 1 960 | + 3 950
Nyalau 3 500 5 000 6 000 100 1 655 -1 400| + 655
Bintulu 12 000 16 000 | 21 000 8 760| 23 700| + & 760 | +18 700
Other Areas 8 o000 10 500 11 000 - 2500] - 3 500
St +27 435| +64 720
UES Aren 115 000 152 000 | 200 000 | 55 000 | 105 000| - 9 435| - 7 720
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The net in-migration to the Study Area that is,the difference
between the total in~- and out-migration, amounts to 18 000
and 57 000 for the two periods respectively.

Based on the information in Tables 4.1, 4.2 and ’i.Bkepropu-
lation, labour force and employment figures for 1970, 1980 and
are shown in Table 4.4,

TABLE 4.4 POPULATION - LABOUR FORCE - EMPLOYMENT

1970 1980 1990
Per cent Per cent Per cent
Persons of total Persons of total Persons of total
population population population
Population by i
natural growth 152 000 89 200 000 73
Total
baputation 115 000 100 170 000 100 275 000 100
?gf6§r°“9 60 000 52 88 000 52 143 000 52
Labour Force 45 000 39 66 000 39 107 000 39
Employed 39 000 34 60 000 35 100 000 16
Unemployed/
Under employed 6 000 b 6 000 4 7 000 3

Explanatory comments to Table 4.4.

a) Population by natural growthis calculated as the existing
population increased by 2.8 per cent per annum.

b) The growth rates for the total population are four per
cent during the period 1970 to 1980 and five per cent during
1981 to 1990. These rates include net in-migration from
outside the Study Area of 18 000 during 1970 to 1980 and
57 000 during 1980 to 1990 (totalling 75 000 from 1970 to
1990). This increase corresponds to 12 per cent of the
growth of the population in Sarawak outside the Study Area
during the same period. Consequently the areas outside
the Study Area will have to cater for a total population
corresponding to the present one plus 88 per cent of its
natural growth; in all equivalent to about 1 420 000 peo-
ple. The figures for in-migration to the Study Area in-
clude both the primary in-migrants and their natural
growth as residents in the Study Area, and these figures
are considered, by the Consultants, as minimum targets if
the Study Area is to absorb sufficient people and thus
help ease social problems and population pressure in other
parts of the State.

c) The age group 15 to 64 is the main source of the labour
force. The 1970 Population Census figures showed that
this age group represented 52 per cent of the total popu-
lation and that the age group 15 to 45 represented 40 per
cent. This proportion has been assumed to remain constant
up to 1990 though changes could perhaps occur. However,
changes will not influence the Plan to any significant
extent.

d) The labour participation rates for males and females are
assumed to be constant during the planning period, that
is, about 75 per cent of age group 15 to 64 vyears are
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e)

assumed to be able, willing and actually looking for, or
participating in, gainful work.

With more jobs being created than can be filled by the
natural growth of the labour force, the employment rate
in the Study Area is envisaged to increase from 87 per
cent of the labour force in 1970 to 91 and 93 per centin
1980 and 1990 respectively. Whether the planned develop-
ment will in fact lead to lower unemployed/under employ-
ment in the Study Area will depend, to some extent, on
the conditions offered to new settlers, for instance in
agriculture. If the present SLDB assumption of one set-
tler per family is maintained, the overall employment
rate is likely to go down because the employment rate on
the new estates then will be less than 20 per cent. Such
an employment policy is however, not recommended by the
Consultants or made the basis for the above employment
figures.

It is emphasised that the figures for population, employment
and occupation structure are targets, which should be aimed
at in order to achieve a number of other fundamental social
and economic goals. These targets have been taken as the
basis for the settlement plans described in the next chapter.
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CHAPTER 5
SETTLEMENT PATTERN

51 INTRODUCTION

In this chapter the recommended settlement pattern for the
Study Area is described. The 1980 and 1990 situations are
illustrated in the Action Programme and Regional Plan Maps.
The settlement planning process has passed through several
stages, starting with an evaluation of the Johor and Pahang
Tenggara reports which, in the Terms of Reference were re-
ferred to as models for the present study. In particular the
type of settlement recommended for the agricultural areas in
the Pahang Tenggara Plan was pointed out to the Consultants
as favoured by the Government. Consequently, the Consultants
undertook a planning exercise comparing the large-settlement
system recommended by the Pahang Plan with the small village
system being implemented by the SLDB on their oil palm schemes
in the Study Area. The conclusion, after weighing the advan-
tages and disadvantages of each system, was that on the whole
a Pahang-type system would be the most appropriate for the
0oil palm schemes. Therefore, if the Pahang model were to be
followed SLDB would have to concentrate into one town, all the
workers on the oil palm estates in the Southern Lambir-Subis
schemes. The town would be in addition to an existing vi-
llage but would replace three planned villages. For various
reasons, explained later, SLDB could not accept such a pattern
in the Lambir-Subis RDA.

In the plans for development in the Niah-Suai RDA explained
in the next section, the settlement proposals have been com-
bined with the diversified cropping pattern recommended for
the future agricultural development.

52 URBANISATION OF RURAL AREAS

There are different ways in which areas selected for agricul-
tural development could be provided with wurban amenities .
Urbanisation is here used in its widest sense, it is not
only the introduction of physical elements such as public and
private service facilities, but it also includes non-physical
elements, such as, the way of organising the daily routine of
each person and household, the introduction and expansion of
a cash economy, the acceptance by people of adifferent atti-
tude towards change and innovation and realising the increas-
ing importance of education. The physical and non-physical
elements of urbanisation are important factors conditioning
a restructuring of the Society to the benefit of the poor.

In the Plan importance has been given to the physical part of
urbanisation of rural areas, i.e. the different ways in which
pPublic and private services could be offered to people living
and working in rural areas. This is done through the presenta-
tion of three possible settlement patterns for the Niah-Suai
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RDA. These models attempt to show the relationship between
different ways of organising agriculture and the network of
settlement and service centres.

The description of the models includes only what could be
named "mechanical'" inputs, such as the size of the areas for
various purposes, the number and types of public and private
services allocated to each town or village and locations of
processing facilities. The actual growth of a town, however,
is organic, which means that over time it will be influenced
by a number of unforeseen factors. These would include the
consequences of interaction with other towns and the politi-
cal adjustments of the aims of development. Hence, the
suggested settlement pattern in Section 5.2.1 should be re-
garded as an open system which in the course of time could
and should be adjusted. Although there will be flexibility
in the settlement system, there are certain decisions that
have to be taken to initiate the implementation process.These
decisions about cropping patterns, the ratio between the area
developed for estates and for independent farmers, and the
resulting settlements could have an impact reaching far into
the future.

In order to appreciate the significance of the models it must
be realised that any future settlement pattern for the area
between Miri and Bintulu should be designed primarily to
support and serve the development in agriculture and fores-
try. This area is at present without any significant town.
The existing towns have populations of only 500 to 1 000 peo-
ple and therefore, it will be important to create viable new
towns - service centres - of a higher order than the present
ones. Within the foreseable future, because the area is so
sparsely populated and is in fact largely unoccupied jungle,
this process can only be achieved by using the people em-
ployed in agriculture and forestry to create the towns and
villages.

There is a connection between the type of agricultural deve-
lopment and the type of settlements which canbe appropriate-
ly established. Preferably small-holders should live close
to their farm land, thus they need to be accommodated in
small villages spread throughout the area. The Agricultural
Plan recommends that small-holdings should be built up on a
system whereby each holding, in addition to a homestead and
a rice plot, should consist of a plot or plots, of the major
crops such as oil palm, rubber and cocoa growing in the
vicinity of the village. The location of each crop would be
dictated, to a large extent, by the land capability.Examples
of actual holdings recommended are:-
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Acreages in each holding
Crop
Example 1 Example 2 Example 3
0il palm 9 10 9
Rubber 6 5 -
Cocoa - - 5
Rice 1 1 1
Homestead plot 1 1 1

The extent of the agricultural land attached to one village
would be based on a maximum walking distance of 1.5 to 2 miles
(2 to 3 kilometres) from the village to any plot. Thus the
cultivated area associated with a village would be limited
to a maximum acreage of 5 000 to 6 000 acres, and the village
would at the most consist of 1 500 to 2 000 people.

In the case of estate-type agriculture it is considered poss-
ible to concentrate the workers and their families into larger
towns which could provide fairly high standards of service
facilities and thus act as service centres also for the po-
pulation living in surrounding villages. Such large-settle-
ment systems would necessitate an organised transportation
of workers to and from their working places. Ideallya large-
settlement should be based on a cultivated area of 10 000 to
20 000 acres which would require between 625 and 1 250 wor-
kers, equivalent to an agricultural population of 3 500 to
7 000 people who could be used as the creating force for the
town. The alternative would be to create three or more set-
tlements of the same size as the proposed villages for small-
holders. This would be similar to the present SLDB pattern
in the Lambir-Subis RDA. The Consultants, however, find that
the concentrated estate settlement with a number of surroun-
ding small-holder villages will meet stated economic and so-
cial goals in a much better way.

It is envisaged that the future agriculture in the Study Area
will consist of independently managed farms as well as estates;
furthermore, that the majority of the new development could
initially take place under estate-type management with a gra-
dual transfer of land from estates to independently managed
farms, largely depending on the established success of such a
change. However, it is believed for several reasons that
there is a need to retain some areas permanently under estate
management. Consequently, there would initially be two types
of estate development; a permanent estate giving short and
long term jobs to people who like to work in agriculture, but
who do not want to or are not capable of being small-holders;
and a temporary estate which at a later stage would be gra-
dually transferred to small-holders under the supervision of
an ADU.

The combination of permanent estates with larger towns sur-
rounded by small-holder villages, offers the opportunity of
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obtaining a differentiated settlement patternwith ahierarchy
of service centres which would constitute a desirable urbani-
sation of the rural areas. In this system the selection and
combination of areas for permanent estates and for small-

holders will be of great importance.

521 Settlement Models

The settlement models are shown in Figures 5.1, 5.2 and 5.3.
They each show a different way by which the land, could be
developed and settled. The Miri-Bintulu road,and the connec-
tion to Batu Niah already exist.

5.2.2 Evaluation of the Models

Model 1 has considerable built-in flexibility in terms of the
way in which agriculture could be organised. This pattern re-
presents the present SLDB system whereby management units of
about 5 000 acres of crop land with a village of roughly 300
families are scattered throughout the area and attempts to
build one of the villages into a larger service centre. How-
ever, the aim of creating a viable service centre would mnot
be met by this model because the main town would be unlikely
to grow to more than 3 000 to 4 000 people by 1990. There
would be little derived effects from the initial small popu-
lation to induce a further growth and a high level of ser-
vices would not be justified. However, if the same standard
of services should be provided in all three models,the costs
for Model I would be considerably higher because there would
be a repetition of the same type of services in each village.

The development of the Study Area according to this model
would give a widely dispersed settlement pattern. Consequent-
ly, in the initial planning of the service centre network in
the Study Area the growth of a few towns to sub regional cen-
tres would not have been catered for in this model. The level

of public and private services directly accessible to the

population would be lower than with the two other models. A

dense network of public transport would be needed.

Model 2 would meet the requirements of supplying the popula-
tion directly with a wide range of public and private ser-
vices. It is similar to the estate-type development recom-
mended in the Pahang Tenggara Study. The estate workers
would always be dependent on some form of organised transport
and would work fixed hours. They could never become small-
holders in the true sense.
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MODEL 1: This settlement pattern is based on a planning grid
of 1.5 miles. The nodal points in the grid identify the lo-
cation of eight settlements, each with an adjoining culti-
vated area ranging from 2 500 to 6 500 acres. The maximum
walking distance from any centre to any plotis 1.5 to 2miles,
which corresponds to about 30 minutes of walking. The set-
tlement model is suitable for estates, for small-holders and
for any combination of the two. The main town would have a
population of about 3 000 people and each of the villages 1 000
to 2 000 people. The conrnection between the centres would be
the main road system in the area.
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MODEL 2: This settlement pattern consisting of three towns
each with a population ranging from 3 000 to 7 000, is suit-
able for estates and for a limited number of small-holders.
Each town would have an adjoining 7 000 to 15 000 acres of
cultivated land, of which 4 000 to 5 000 acres nearest each
town could be handed over to small-holders. The remaining

21 000 acres would be run on estate basis requiring organised
transport of the workers.
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FIGURE 53
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MODEL 3: The settlement pattern in this model is intended to
suit both estates and small-holders. The area roughly indi-
cated around the central town (14 000 acres) is suggested to
be kept permanently as an estate. Organised transport for
the field workers would be required in this area. The 2 500
to 5 000 acres around each of the five villages should even-
tually be worked by small-holders (21 000 acres). The main
town - Igang - would have a population of 8 000 to 10 000 and
each village would have about 1 000 to 2 000 people depending
on the size of the surrounding planted area.
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The per capita costs of service supply would be relatively
cheap. Development of the Study Area to this model would
comprise a few villages, which would be suitable for small-
holders. The concentrated settlement pattern would be com-
patible with the aim of creating viable service centres and
well suited for a public transport system.

Model 3. Here the advantages of the two first models are com-
bined by establishing a differentiated settlement pattern
with one major town containing a high level of public and pri-
vate services, and five surrounding agricultural villages of
different size. The town would be initiated by concentrating
into it all the people associated with the public estate.This
initial population would ensure that a high standard and
variety of public and private services could be established
in it. The short distance between the town and the villages,
about five to seven miles implies that the village population
could easily and frequently make use of its amenities. This
combination of a well-equipped, centrally located town with
smaller villages associated with it could imply that the ser-
vice level in the villages could be kept at a basic minimum
thus reducing investment costs. Although the village people
would not enjoy a wide range of amenities at their doorstep,
they would not be excluded from a frequent use of the facili-
ties in the town, provided a regular bus service is estab-
lished.

Model 3 is the one recommended and has been applied through-
out the Regional Development Plan. It resultsina differen-
tiated settlement pattern with a reasonable distribution of
all categories of towns and villages as is evident from the
Regional Plan Map.

523 Conflict of Land Use for Urban or Forest Development

During the Consultants' planning a problem arose which was
not resolved at the time of writing the present Report. The
conflict concerns a clash of interests over the land block
Igang. This block totalling roughly 6 400 acres contains
part of an area of logged forest in which the Forest Depart-
ment has started experimental work connected with the regen-
eration of mixed dipterocarp forests. In particular the
block contains the smaller of three specific experimental
plots. The purpose and significance of this researchworkis
explained in Supporting Report 3. For development purposes
following Model 3 the area containing about 4 600 acres of
suitable agricultural land - is ideally located for the siting
of the sub regional centre which would have five villages
around it by 1990. The whole, as already explained, making
up a mutually dependent rural and urban complex which would
warrant a high level of services. But the siting of the town
would eliminate or substantially reduce the value of the re-
search. Therefore the Forest Department asked for aresiting
of the town and a preservation of the present land use of the
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area. The Consultants have considered these objections but,
although they are in agreement with the Forest Department on
the importance and necessity for this kind of research, they
recommend the retention of their original proposal, illustra-
ted on the 1:50 000 scale Detailed Plan Area Map (No.20), for
the following reasons:

a) The major town in this area should be situated centrally
to the surrounding villages and close to the Miri-Bintulu
road in order to establish optimal conditions for the
growth of the town.

b) A location of this town immediately south-east of the
Miri-Bintulu road is not practical as the land here is
too rough for any urban settlement.

c) All other sites suitable for urbanisation are less fav-
ourably located with regard to town creating forces than
the site in the Igang land block.

However, two possible alternative locations of the town shown
in Figures 5.4 and 5.5, have been studied. If the Government
decides to leave the research area intact as requested by the
Forest Department, then thelatter of these locations would be
favoured by the Consultants.

Alternative I shows the town located further south than in the
recommended Plan, in fact at the site previously reserved for
Galasah village. The siting of the major town here would
change the character of the development in the RDA:

a) Instead of having one coherent agricultural development
area there would be two separate areas; one orientated
towards Batu Niah and one towards the new town. Thus the
town creating forces would be split.

b) The major town could not be centrally located;

c) The concept of the SLDB estate and the town creating a
nucleus surrounded by areas for small-holders could not
be realised; the estate area would have to be moved to
the southern end of the Priority Area;

d) 4 600 gross acres of agricultural land would be retained
under permanent forest resulting in a lower agricultural
population by about 1 700 people. This would reduce the
development potentials of the town.

The conclusion therefore is that the growth of the town would
be considerably slower and its possible future status as a
sub regional centre would be most uncertain.

Alternative II shows the town located in the middle of the
Sawai sub-scheme, which together with the Lamaus and Sebanah
sub-schemes would create the estate area. The consequences
of this alternative in terms of cropping pattern and manage-
ment are described in Supporting Report 2, Part II. It is
shown that the results of the change could be

= a reduction of the total crop area by 3 000 net acres.
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- a reduction of about 300 small-holder families or one small-
holder sub scheme but an increase of about 50 families em-
ployed on the estate.

- an improved management situation for the estate,which would
now consist of three contigious blocks instead of three
separate ones.

This location would put the town about four miles away from
the Miri-Bintulu road which is decidedly less conducive to
urbanisation than the site in Igang land block. Four miles
is too far from the Miri-Bintulu road for the town to benefit
from the interaction with the activities on and along this
road.

The town would not be centrally located in relation to the
areas planned for development during the Action Programme
period. The Ensabang and Telabit villages would be located
about 15 miles away, which would tend to give them anorienta-
tion towards Batu Niah. Thus, the town creating forces would
be divided and weakened as in alternative I.

The development of the Kabatu land block south east of Sawai
from 1981 and onwards would eventually give the town a central
location in relationship to four villages, namely Galasah and
three villages in Kabatu. But the Kabatu villages will not
be established until 1985. Thus the town would not secure an
early mutual dependent rural and urban complex and its growth
though faster than under alternative I, would be slower than
if situated in the Igang land block.

Consequently, if the benefits associated with Model 3 are to
be obtained the town should be in the Igang land block, which
could be a model for such development elsewhere. This would
eliminate only part of the forest research area and eliminate

the smaller research plot, but two other larger and older
plots would remain intact; it would maximise agricultural de-
velopment and in the long run - it is believed - also maxi-

mise the total economic result. The Consultants find that
any other solution would be inferior to the recommended one
and it would endanger the future development. It is believed
that success in this first area developed according to prin-
ciples aimed at integrated modernisation of the society is
essential for confident progress in the future.

53 SETTLEMENT PATTERN FOR THE STUDY AREA

The settlement plan for the Study Area is, as mentioned is
based on the concept of urbanisation of rural areas and on a
philosophy of concentrating development in a limited number
of growth poles.
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In typical agricultural societies the occupation and settle-
ment of new territory results from the demands of an increas-
ing population and is directed by the suitability of the land
for the prevailing type of agriculture; usually the nearest
suitable land is occupied first. With the appearance of in-
dustrialisation and urbanisation a new pattern will emerge.
Towns with particularly good situations for markets and raw
materials will expand, thus often further adding to their
attractiveness for new industries. This results in some towns
growing faster than others while some parts of the country
will experience a decrease or stagnation in population, and
accordingly in the provision of social amenities. The towns
which grow will be those offering greater economic efficiency
to public and private enterprises as well as higher quality
social, commercial, occupational and recreational opportuni-
ties for the population. This trend of increasing concentra-
tion of development can, and usually does, result in growing
social and economic inequality between the urban and rural
populations. In the Consultants' consideration it has been
an important aim to reduce this inequality without losing the
efficiency and quality of services provided by large towns.

At present the urban population in Sarawak represents only 25
per cent of the whole population; in Fourth Division it is 27
per cent. Following the Regional Plan, 41 per cent of the
population in the Study Area would live in towns by 1980 and
52 per cent by 1990 compared to 35 per cent today. For the
whole period 1970 to 1990 this corresponds to an annual growth
rate of the urban population of 6.4 per cent.

At the moment Sarawak has three major towns (or regional cen-
tres): Kuching (pop. 110 000), Sibu (pop. 50 000) and Miri
(pop. 27 000). Current Government plans are that Bintulu
should develop into a regional centre serving not only the
Fourth Division but also areas south of the Kemena river.
These regional centres will be the major growth poles in the
economy of Sarawak; they contain the higher administration
and education facilities, business headquarters and the major
part of trade and industry. By their location they will con-
tribute to a more even distribution of economic activities
over the State. The Study Area will be well served in having
two regional centres, Miri and Bintulu.

Within the Study Area outside Miri and Bintulu a dense network
of settlements are planned in the new agricultural areas on
both sides of the Miri-Bintulu road. Close to the road two
new sub regional centres and two new service centres are
Planned. These four new towns would form the main urban core
in the modern rural development along the road.

In addition to the urbanisation of the rural areas on both
sides of the Miri-Bintulu road, it is important already within
this Plan to extend development and urbanisation into  the
interior of the Study Area. The opportunity for such advances
is offered in the Long Lama and Labang-Tubau areas.
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Marudi, with an extensive bazaar area and a wide range of
public services, has already a position as a sub regional
centre, which it is expected to maintain in the future. The
population growth of Marudi, however, will be slow and it is
not envisaged to reach the usual minimum population threshold
(7 000 people) for a sub regional centre by 1990.

The distribution of different types of settlements in the
Study Area by 1990 is planned as follows:

- two regional centres; Miri with about 55 000 people and
Bintulu with nearly 40 000;

- four sub regional centres, three of which, Long Lama, Igang
and Timong, would each have a population of 7 000 to 8 000,
and Marudi a somewhat lower population;

- five smaller service centres with populations of 4 000 to

5 000 people at Batu Niah, Sigrak, Nyalau, Ladang Tiga and
Beseduan;

- 26 new villages with populations of 1 000 to 2 000 people,
of which nine will be established by 1980.

The Sub Regional Centres are planned to be District or Sub
District headquarters. In addition to the industries direct-
1y connected with the processing of agricultural produce and
timber, these centres would have a limited number of small~
scale industries. They would have an urban character with a
fairly high standard of public and private services.

The Service Centres are planned to have an urban core, while
the residential areas would consist mainly of medium density
housing. There would be a bazaar area, supplies of water,
electricity and such public services as a secondary school
and a community health centre.

The Villages are planned to have a rural image with a few
shophouses and a primary school in their centres around which
the population, mainly farmers, would live on One~Acre Home-
stead Plots (see Section 7.1.1).

The target population growth and existing populations of re-
gional centres, sub regional centres, service centres and
existing main bazaars are given in Table 5.1. The settle-
ments listed in the table are those classified as semi-urban
and urban. The figures should be regarded targets not exact

projections; they are indications of a possible future situa-
tion.
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TABLE 5.1 POPULATIONS OF SEMI-URBAN AND URBAN SETTLEMENTS
1970, 1980 and 1990

Population
Settlement
1970 1980 1990

Miri 27 000 36 000 55 000
Bintulu 6 000 14 000 38 000
Marudi 4 o000 5 000 6 000
Long Lama 600 2 500 7 500
Igang 0 3 600 8 000
Timong 0 900 7 000
Ladang Tiga 0 2 500 4 000
Beluru 500 1 000 1 500
Bekenu 700 1 000 1 500
Batu Niah 1 000 2 000 4 000
Niah 3= 000 1 300 1 300
Sigrak 0 0 4 000
Beseduan 0 0 5 000
Sebauh 700 900 1 000

Total 41 500 70 700 143 800

57



CHAPTER 6
FUTURE TRANSPORT INFRASTRUCTURE

This chapter gives a summary of the future transport infra-
structure, that is, new roads, ports and airports associated
with the planned development. A more detailed description,
which includes the present situation, is given in Supporting
Report 7. Work on each of the following items has been plan-
ned to synchronise with other activities in the overall plan.
The estimated costs of the road construction and improvements
up to 1980 are given in Table 6.1 while the whole road net-
work is shown in Figure 6.1, The standards and estimated
costs for main public roads are given in Supporting Report 7.
These are the bases for the figures given in Table 6.1 unless
the particular item has already been included in the Public
Works Department (PWD) programme, in which case their esti-
mates are used.

The transport infrastructure in the Study Area should include
the following main features:

- construction of 48 miles of new trunk roads during the Ac-
tion Programme period;

- construction of 264 miles of other public roads outside the
urban areas, of which 124 miles should be completed in the
Action Programme period;

- construction of 76 miles of new urban roads during the Ac-
tion Programme period;

- improvement and surfacing of 130 miles of trumnk roads and
secondary roads and improvements to 11 bridges during the
Action Programme period;

- constructing, by 1980, a deep water port near Bintulu, mo-
dernising the ports at Miri and Marudi, and possibly the
port facilities at Kuala Baram;

- building modern airports, able to serve medium-sized jet
aircraft, at Miri and Bintulu.

In addition to the road works already mentioned,there would
be an extensive network of forest roads in the FAO Units 1, 2
and 3. About 60 miles of these roads would also serve planned
agricultural development and are proposed to be built as pub-
lic roads. They would be built to PWD standards at an esti-
mated cost of between $120 000 and $150 000 per mile. Normal
Class I forest roads cost about $35 000 per mile. It is as-
sumed in the overall costings for the regional plan that the
costs of building these public roads would be shared between
the Government and the timber firms exploiting the Units.

The high cost in Table 6.1 of construction and improvements
of roads in 1976 is partly due to considerable work already
Planned by PWD for the improvement and strengthening of the
Miri-Bintulu road ($6 mn). In order to avoid such a peak it
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is suggested that the work on the Miri-Bintulu road is phased
in the light of the above figures.

The urban roads required in the Plan up to 1980 are shown in
Table 6.2. The type of road planned for each settlement is
described in the town packages in Chapter 7. Some of these
roads are planned to be built to PWD standards. In addition
low cost roads have been proposed to provide access to resi-
dential areas in villages and small towns. Estimated con-
struction costs and standards for these roads are given in

Supporting Report 7.

The phasing of urban roads is planned in accordance with the
expected growth of the populations, consequently the con-
struction, for example for Batu Niah, is assumed to occur
throughout the whole Action Programme period. However, if
from a road construction point of view, it is found more
opportune to concentrate the road building in each town, this
should be done.
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CHAPTER 7
TOWN PLANNING AND URBAN INFRASTRUCTURE

The present chapter describes the Consultants' recommendation
for a planned development of individual towns and settlements

in the Study Area.

The basic ideas and general conclusions of the town planning
are presented in Section 7.1, and plans for each settlement
in successive sections. The town plans are accompanied by
town development packages, which show in detail the physical
requirements and investment costs for building-up the towns
planned to be started during the period 1975 - 1980.

71 TOWN PLANNING.

The town planning work in this Study has been an integral part
of the concept of urbanisation of rural areas which is des-
cribed in Chapter 5. More comprehensive town planning has been
outside the scope of work. The present report covers structure
plans for sub regional centres, service centres,villages,exis-
ting smaller settlements and towns and some outlines for the
planning of the regional centres, Miri and Bintulu. The func-
tion and hierarchy of these towns are described in Chapter 5.

The section builds on the results from several other branches
of the Study, such as:

- the surveys of topography and soils;

- the agricultural planning, which indicates the areas where
agricultural development should take place and the number
of people that could be accommodated;

-~ the population and occupation studies, which show the re-
lation between population occupied in primary activities
(agriculture, forestry, etc) and the derived population,

serving the primary population;

- Supporting Report 6, which describes the character and quan-
tity of public and private services to be established in
urban settlements of various sizes, and the corresponding

investment costs.

A basic view point has been that town planning can no longer
be seen asa once and for all master plan covering a series of
decisions for the next two decades. It should rather be seen
as a part of the development machinery facilitating full con-
trol and positive encouragement of the development process.
In this philosopy a plan is not considered as an end in it-
self, comprising ideal patterns of land use and design, popu-
lation distribution and industrialisation, but rather as a
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means of action, indicating the decisions to be taken, the
stages of the planning and the translation of the plans inte
running programmes and projects for implementation.

This open planning principle leads to the preparation of
overall structure plans based on the envisaged function of
the town/village, mainly determined by the agricultural and
forestry activities around it, and the standards contained in
Supporting Report 6. The plans provide for expansion of the
town or village and include a flexibility which would allow
for a further growth beyond the foreseen population targets,
functions and activities.

The structure plans for new towns and the expansion plans for
existing towns should be regarded mainly as strategy plans
which can be developed into action programmes when further

information on the topography, land use and owmnership is co-
llected.

7.1.1 The Neighbourhood Unit and the One Acre Homestead - Plot

Settlements in rural areas should be based mainly on the prin-
ciple of low building density. This would enable the house-
holder to improve the standard of the dwelling in the future
and would reduce the danger of creating slums. Also excessive
renewal requirements would be avoided.

A residential area with low cost houses on one acre plots is
recommended for rural settlements. This, it is believed,
would provide the villagers with a certain needed economic and
social security. A family could derive part of its living
from cultivating the one acre plot. The production of fruit,
vegetables, pepper, smallstock, etc, could be undertaken and
there would be sufficient space for the expansion of farm
land,the house and storage facilities., In low density areas
the dwellings and public utilities could be kept to a basic
minimum and still be of a reasonable health standard. Later
improvements could take place as incomes increase. Those im-
provements could be introduced either by the authority or by
the owner. The renewal of the residential areas could take
place as a natural and gradual process. Also, should the
occupational and functional structure of the settlement
change, the one acre plot could be subdivided into half acre
or quarter acre plots. In this respect the low density re-
sidential areas would have a built-in reserve for the accom-
modation of more people in the future. This possible subdi-
vision is illustrated in Figure 7.1.

A further principle recommended for the rural settlements is
that the houses should be organised in mneighbourhood units
with 20 to 25 households or 100 to 150 people in each unit.
It is believed that this arrangement would contribute to the
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FIGURE 7.1

2 NEIGHBOURHOOD UNITS

EACH OF 24 ONE ACRE PLOTS

| ACRE PLOT

creation of a new identity for the villagers, and would meet
an explicit need for social security. This is important be-
cause the people who would live in the new towns, would come
from different communities with different cultural back-
grounds.

By creating neighbourhood units,people with the same back-
ground could be settled close together in the same unit. This
would contribute to evolving a community spirit and encourage
cooperation and mutual assistance. For instance, while some
farmers are working in the fields, other members of the neigh-
bourhood unit could be looking after their homes and small-
stock on the homestead plot. A small area within each neigh-
bourhood unit should be reserved for a meeting place for chil-
dren and adults as shown in Figure 7.1.

712 The Standards of Density

The standards of density, i.e. the number of dwellings per
acre of land, is an important factor in town planning. The
various sizes and qualities of houses and the density at which
they are built in urban areas are factors which usually de-
pend on the income of the people concerned. The currently
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applied standards of housing density in the Fourth Division
and in Sarawak are:-

Units per acre

a. High income housing: 3
b. Upper middle income housing: 6
c. Lower middle income housing: 8
d. Low income housing: 8-14

However, with the aim to create a sound and secure invest-
ment, to avoid or reduce future slum conditions and to
lessen the renewal problems new standards of density are re-
commended for development in the Study Area.

In large-scale urban development (i.e. regional and sub re-
gional centres) the present standards should be raised except
that the density of low income housing (d) should be 6 to 10
units per acre.

In urbanised rural areas it is recommended that another set
of standards should be introduced. These standards have the
aim of making life richer and more rewarding for those who
live in rural areas and of providing the rural population
with better health conditions and social security. In these
areas the following housing densities are recommended: -

Houses per acre

a. High density areas: 6
b. Medium density areas: 3-4
c. Low density areas: 1

The percentage distribution of income groups in urbanised ru-
ral areas, that is, in urban areas outside the regional cen-
tres,in 1980 has been estimated at:-

Percent
a, Low income: 50
b. Lower middle income: 30
c. Higher middle income: 15
d. High income: 5

The standards applied in the structure plans for settlements
in the rural areas are as follows:-

Units per acre

1. Low income:
a) small-holders in low density areas 1
b) estate workers in agriculture in

=1
medium density areas 3
¢) other groups in high density areas 6
2., Lower middle income in high density 6
areas:
3. Higher middle income in medium density 3-1
areas:
4, High income in medium density areas: 3-4
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These standards have been applied to the structure plans for
settlements in the rural areas in the Study Area.

713 Environmental Qualities in Urban Areas

In the planning of new towns and of expanding and restruc-
turing existing centres, careful consideration should be
given to the environmental qualities. The image of a town is
not only a result of the service facilities provided, but
also a result of the actual townscape i.e. the three dimen-
sional planning and the standard of architectural design.
Basic components are the street, the square and the market to
which people are accustomed and understand; they should mnot
only be looked at as functional elements; their social impor-
tance as a place to see and be seen should also be consi-
dered.

After the detailed surveys of the site of the town have been
undertaken the identification of the main qualities and
characteristics of the landscape should be examined so that
these may be incorporated in the overall planning of the area.
In this way settlements and towns can be given a specific
image based partly on the landscape and partlywn1thecreation
of urban qualities through the planning process, the imple-
mentation, and the activities established by the future set-
tlers.

Landscaping is an important factor in the planning of a town.
Shade trees should be planted in streets, square, in front of
and around public buildings and in pedestrian areas. By such
efforts and by a general landscaping of each settlement the
functional structure of the towns could be emphasised.

Another important environmental quality could be the integra-
tion of various urbam functions; they must to some extent be
seen in opposition to a simultaneous differentiation of acti-
vities as envisaged in the structure plans, Differentiation
could be obtained by keeping for instance heavy industries,
and industries which pollute the environment, and heavy road
traffic out of the town centres and residential areas. How-
ever, light industries, workshops, handicraft and other simi-
lar activities could be kept in the town centre and even in
some of the residential areas thus being integrated with all
the other facilities located there. Likewise the town cen-
tres could have limited residential functions especially for
shopkeepers and other people directly attached to the activi-
ties in the centre. This would tend to decrease transport
needs between the house and working place; it would prevent
unnecessary pressure of traffic on the local road network and
would make the towns more lively and attractive and offer a
wide range of opportunities and attractions. Reserve areas
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for heavy and light industries should be laid out in the
structure plans.

72 THE REGIONAL CENTRES

The regional centres should be developed according to plan-
ning standards and principles which apply to larger towns
like administrative and industrial centres. The urban image
of these centres is based on a wide range of employment oppor-
tunities offered by public administration, industry and other
services.

The residential area in the regional centres should contain
all different classes of housing based on the expected income
distribution of the urban population. The housing density
recommended for residential areas in the regional centres
was indicated in Section 7.1.2.

The height of buildings in residential areas should not be of
more than two storeys. Services and administration activi-
ties within the town$ should be located in one major centre
or in a maximum of two to three sub centres depending on the
size of the town, developed within walking distance of the
residential areas. Some of the recreational areas should be
developed in close connection to the central facilities and
the residential areas should be laid out with enough space to
allow future expansion of the central facilities. Services fa-
cilities like the bazaar, the market place and the community
hall, which are used by the majority of the population should
be given a central location in the town. Other services such
as higher education and hospitals could be located in close
connection to the housing and recreational areas. The height
of buildings in central areas should be of maximum three
storeys.

7.2.1  OQutline Plan for Miri

It is envisaged that Miri and Lutong would grow from an ap-
proximate population of 30 000 in 1970 to 55 000 in 1990. As
mentioned in the introduction to this Chapter, comprehensive
town planning has been outside the scope of the present work.
Therefore, the outlines given in the section are presented
primarily as an inspiration to those who will continue the
detailed town planning of Miri.

Landscaping

The location of Miri along the river and coastline with a
distinct ridge behind it, has forced Miri into a long narrow
development from Tanjong Lobang to Piasau. This is shown in
Figure 7.2. This situation, however, althoughit has created
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considerable difficulties in road planning, should be taken
as a positive opportunity to develop special environmental
qualities in the town. The ridge could be used partly as an
open space for recreational activities, partly for institu-
tions and other public facilities. The landscaping could be
treated in a similar way as the open spaces in Kuching.

The area between the river and the sea - the Peninsular -
should also, when the hospital has been moved to its new lo-
cation at Tanjong Lobang, be preserved mainly as a public area
for recreational activities. Such overall landscaping ef-

forts could add greatly to its environmental qualities, and
the image of Miri could be: the town between the ridge and
the sea.
Traffic

The main road from Lutong to Tanjong Lobang should be deve-
loped to carry the majority of traffic in the town. The road
alignment could be changed in the area from south of the town
centre and up to Tanjong Lobang so that it follows the green
area below the ridge and thus underlines the landscaping
principles as mentiomed in Section 7.1.3. This would also give
a better land use pattern.

A feeder road system to the residential and services areas
should be planned in such a way that the majority of the tra-
ffic would be forced into the main access road. This would
cut down the number of inter-sections and ease traffic pres-
sure on the town centre and the local road network. According
to the aim of taking the through-going traffic out of the town
centre, two main road junctions are proposed on either side
of the centre connected to large all day car parks. Parking
in the town centre, especially during the day time should be
for a limited time only, that is, one to three hours. The
Miri-Bintulu road should end at the road junctions, as shown
in Figure 7.2 in order to give the road user an understanding
that he is now entering an urban area. A by-pass road could
in the future be developed southeast of the ridge for through-
going traffic to Lutong and Brunei. In general the traffic
system should be planned to attempt to achieve a segregation
between pedestrians and bicycles on one side and motor vehi-
cles on the other. This would ensure safe routes between the
residential areas, schools and central facilities.

The future coastal port could be located at the mouth of the
Miri river in the PWD area south east of the town centre and
connected to one of the main road junctions. An alternative
location could also be found close to the Piasau bridge. The
location of the port is a problem which will be further clari-
fied through the recently approved port study.

The Town Centre

The development and expansion of the town centre should be
carefully planned and based on the pattern of the existing
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bazaar area. For the edification of environmental qualities
and atmosphere of a town, time is a very dimportant factor,
therefore considerations should be given to preservation and
evaluation of existing historical public or private buildings.
The re-development and expansion programmes should be treated
in layout and phasing in a more sensible way than those which
have caused the decline of environmental qualities of many
towns and cities all over the world at the present time. 1In
Miri there are several buildings of quality and interest, al-
though it is not obvious that everybody is as yet fully aware
of it. If these buildings are destroyed, the population would
within a few years deplore the lack of environmental quali-
ties and relations with the past.

The town development package for Miri is shown in Table 7.1.
The specific recommendations with regard to public utilities
are described in Chapter 8.

722  Outline Plan for Bintulu

It is envisaged that Bintulu might grow from an approximate
population of 6 000 in 1970 to nearly 40 000 in 1990 thus
being established as the fourth regional centre in the State.
A precondition for this growth, which cannot be expected to
come by itself, would be a deliberate effort by Government to
promote and support such a development. The public and pri-
vate enterprises proposed for Bintulu are mentioned in Chap-
ter 3. Of the possible industries proposed for the Action
Programme period only the Liquidfied Natural Gas plant and
the glass and bottling factories are included in the town de-
velopment package, Table 7.2.

The Outline Plans shown in Figures 7.3 and 7.4 demonstrate a
possible layout for the future Bintulu Regional Centre. The
existing centre and bazaar area at the mouth of the Batang
Kemena should in 1976 be connected by a road to the area close
to Tanjong Kidurong, where the LNG plant is going to be built.

The alignment of this road would be important for the struc-
turing of the future regional centre. A detailed survey of
this alignment should be undertaken by PWD in co-operation
with a town planning team, and it should be based on a broad
understanding of all planning factors involved.It is believed
that this road could be the main spine of the road network in

:he future Bintulu, with all major town developments attached
o it.

The Outline Plan for 1990, as shown in Figure 7.4,illustrates
that a linear development principle has been chosen for this
growth of Bintulu. The town would be located in the coastal
area, covering an area from the existing bazaar and service

centre to the future deep water port and industrial areas at
Tanjong Kidurong.
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FIGURE T 4
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The main spine road between these two areas has in the out-
line plan been given an alignment half a mile to onemile from
the coast, at the foothill or a bit further inland depending
on the terrain and the construction costs.

The town centres and residential areas should be located be-
tween the coast and the main access road and no urban deve-
lopment should take place east of this road.The various areas
for centres, dwellings, industry, open space, etc. would be
connected by two internal roads parallel to the main access
road; a seaview road close to the recreational areas along
the beach; and a central road for the public transport system
of the town, and for bicycles and pedestrians. A low speed
limit should be introduced on these internal roads in order
to force fast and heavy traffic out on the spine road.

The town would have three service centres. The existing ba-
zaar and service centre of Bintulu and a new centre in the
Tan jong Kidurong area would be the future sub-centres of Bin-
tulu providing the population with a variety of service faci-
lities. A major centre, located at the high levelled area
half way between the two sub-centres is planned to accommo-
date higher level private services, administrative facili-
ties, higher education including a university, a hospital,
technical institutions, hotels, exhibition hall, etc. This
centre should be very carefully planned with a high standard
of architectual design in order to create a good urban atmos-
phere and to obtain the full benefit from its location,facing
the sea and overlooking the two-centres and the deep water
port.

Schools, offices, light industries, religious building, etc.
could be located also in the residential areas along the cen-
tral road as shown in Figure 7.h4.

Population and Phasing

The catchment area of this regional centre has not been de-
fined in terms of population partly because a great part of
the suitable land for agriculture is already occupied, and
partly because a significant part of the catchment area is
situated outside the Study Area south of the Kemena river.

The target population of Bintulu is:

1980 : 14 000
1990 : 38 000

The phasing and growth pattern as shown in Figures 7.3, 7.4
and 7.5 illustrates that the existing town area at the Kemena
river should not be unduly expanded until after 1980.The air-
strip could therefore be functioning for another 10 to 15
yvears without disturbing the desirable growth of the town.
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FIGURE 7.5

DRAFT OUTLINE PLAN
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The first development phase 1975 to 1980, illustrated by Fi-
gure 7.3, shows that the new sub-centre and some residential
areas have been developed in the Tanjong Kidurong area. This
development would be based on the implementation of the LNG
plant, the deep water port and other industrial activities,
By 1990, Bintulu will - as illustrated by Figure 7.4 - be es=
tablished as a three centre town namely the existing bazaar
and kampong; the Tanjong Kidurong sub-centre, and the major
centre in the middle. The further growth of the town will
take place around the last centre.

As shown in Figure 7.5 the town should -~ after 1990 - he
joined up as one coherent unit with the three centres and
other urban areas developed in a linear town pattern along
the coast.

73 STRUCTURE PLANS FOR NEW TOWNS AND VILLAGES
731 Structure Plan Model for a Sub Regional Centre

The Regional Plan Map illustrates that four sub regional cen-
tres would be developed within the Study Area before 1990, of
which two are existing settlements, namely Marudi and Long
Lama, while two should be started as new towns, namely Igang
and Timong. In order to illustrate the Structure Plan Model,
the area selected for the future Igang sub regional centre
has been chosen. The location of Igang sub regional centre
and its catchment area in the Niah-Suai RDA is shown in Figure
5«3 in Chapter 5.

Population

The population of a sub regional centre is envisaged to range
between 7 000 to 10 000 people living in the town itself,
with a total population of 20 000 to 25 000 people living
within the town and its catchment area. The sub regional
centre shown in Figure 5.3 could by 1990, accommodate a tar-
get population of 8 000 people with a total population of
nearly 25 000 living in its catchment area.

Phasing and Growth

The sub regional centres would in general develop gradually
during a 15 to 20 year period, depending on the location and
the phasing of agricultural development in its hinterland.
The first sub regional centre, Igang, is envisaged to be es-
tablished in the Niah-Suai RDA. This town is planned to be
the first new settlement in the RDA. The implementation of
the town would start in 1976, and its population by 1980 would
be nearly 4 000, In addition to the agricultural and service
population living in the town by 1980, there would also be
people working on the Suai timber complex.

The physical requirements and costs for the development of
Igang up to 1980 and the phasing is shown in Table 7.3.
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Layout of the Structure Plan

The layout of the Structure Plan is shown in Figures 7.6 and
7.7« The town is located close to the Miri-Bintulu road. Some
hilly country covered with forest, which is unsuitable for
agriculture, has been integrated in the town area as open space
for recreational purposes.

The first phase of the town development, as shown in Figure
7.6 is mainly based on agricultural households (estate work-
ers) in medium density housing areas.

The basic strategy of the town plan is built up ona location
pattern with:-

- industries located close to the Miri-Bintulu road with ex-
pansion possibilities parallel to the road;

- the town centre and the main service facilities developed
from the central part of the industrial area with expansion
possibilities as shown in Figure 7.8;

town
directions as

- the residential areas developed on both sides of the
centre with expansion possibilities in two
shown in Figure 7.8.

The industries in the Sub regional centre would consists main-
ly of service industries, workshops, etc. situated in the
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FIGURE 7.7

SUB REGIONAL CENTRE
POPULATION 8 000

Medium Density Housing !
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High Density Housing
(6 units /acre)
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Industrial Centres

Roads

Contours

central area facing the main road to the town.and ;he-T?:?:E
area. The agricultural and forestry processing = i :
should be situated further out along the main road.

The town centre should be laid out with the inten?inn of l?-
cating the bazaar, the market place, the post office, the ci-
nemas, the banks, the restaurants and the communlty hall ??
the major nucleus of the centre. In close connect1on1x:5his
nucleus, parks and recreational argas should be d?velo¥i. o
include higher educational facilities, some public offices
and religious buildings.

The residential areas should be planned to‘nc§ommodatez1dif—
ferentiated pattern of housing. However, it is important to
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FIGURE 7.8

DIAGRAMMATIC ZONATION & EXPANSION
PLAN OF A SUB REGIONAL CENTRE

EXPANSION . EXPANSION

-
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N
NOISNYdX3

EXPANSION

-

INDUSTRIAL

MAIN REGIONAL ROAD

point out that sub regional centres will mainly be based on
employment in agriculture and forestry which would indicate
a minimum of 50 per cent of the total households in the town
living in low cost housing. Primary schools could be located
within the residential areas.

73.2 Structure Plan -Model for a Service Centre

The regional plan depicts the planned development of five
service centres in the Study Area before 1990.

The service centre has been built up on the same principles
as the sub regional centre witha concentration of a potential
population corresponding to one to two villages in the town,
and with three to five villages attached to it. The location
of service centres and the size of their catchment area would
not permit the same growth as for the sub regional centres,
and in general the population of these centres is estimated
to be 4 000 to 6 000 people when the agricultural areas are
fully developed.
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FIGURE 7.9

SERVICE CENTRE
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The service centre would have an urban image inits core like
the bazaar area in Marudi or Batu Niah, while the residential
areas would have a rural character mainly based on medium
density housing and the neighbourhood unit principle.

Population

The service centre model, as shown in Figure 7«9, 1is Dbased
on a target population of 6 000 people living in the centre
and with a catchment area around the town of about 1 000
people.

Phasing and Growth

The establishment and growth of a service centre depend on
the phasing of agricultural development. The growth of the
service centre could commence with the development of a vi-
llage type of settlement, based on the neighbourhood unit
during the first years. As areas suitable for agricul ture
are gradually developed within a surrounding catchment area
comprising 8 000 to 10 000 people, these people would sup-
port the development of higher level services in the town,
which would then get an urban core.

The Layout of the Structure Plan

In order to illustrate the model on the ground the ser-
vice centre has been located where the future town in Nyalau
could be sited. This location is between two streams with
the main road passing the centre at the back as it appears
from Figure 7.9. The medium density area for the agricul-
tural population is located close to the main road together
with the area for service industries. High density areas are
located close to or on the slope facing the streams. 1In the
central part of the residential areas the town centre is de-
veloped between the main road and the stream, with the bazaar
and the market located close to the main road. Institutions,
offices, recreational areas and other public facilities are
located in the middle of the centre. Certain amenities like
primary schools and religious buildings could be located in
the residential areas.

The physical requirements and investment costs for a fully
developed service centre would be similar to those indicated
for the Igang sub regional centre during the Action Programme
period, see Section 7.3.1.

7.3.3 Structure Plan Model for a Village

The Regional Plan envisages development of 26 new villages of
1 000 to 2 000 people before 1990.
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FIGURE 7.10

VILLAGE
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The village should be planned to serve the future demand of
small-holders. The main reasons for the creationof villages
are to establish settlements which give a basic minimum of
service and at the same time give the farmers easy access to
their agricultural plots.

The village is situated with approximatelyinOO acres of sur-
rounding agricultural land which can be reached within a rea-
sonable walking time. The village is built up of two main
elements, as shown in Figure 7.10, namely the residential
area and the village centre. The residential areas should be
developed on the principles of neighbourhood units and the
one acre homestead plot. One village would consist of 10 to
14 neighbourhood units with about 20 to 25 households in each
unit.

Certain service facilities such as religious buildings could
be situated within the residential areas which should be lo-
cated with direct connection from their access roads to the
main road. The expansion possibilities of the village would
be along the main road as shown in Figure 7.11.

The central facilities should be situated within convenient
walking distance of all mneighbourhood units and should be
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FIGURE 7.11

DIAGRAMMATIC ZONATION & EXPANSION PLAN
FOR A VILLAGE TYPE OF SETTLEMENT

EXPANSION »
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planned with service facilities such as one primary school,
a bazaar with approximately five to six shops,acoffee house,
a market place and a community hall. 1In certaincases a lower
secondary school could be located in a village which then in
terms of its service facility would range above the other vi-
llages. A community health centre, a post office class C and
a police post could in addition be located in suchavillage.
Open space and recreational areas should be located connec-
tion with the town centre and allow for possible future ex-
pansion of the centre.

NOISNVEX3

EXPANSION

Population

The population in the village is envisaged to 1 000 to 2 000
people, mainly working in agriculture.

Phasing and Growth

The development of villages is dependent on the phasing of
agricultural development. However, the implementation of a
village, based on 5 000 acres of surrounding agricul tural
land, would take place mainly within a four year periodj;elec-
tricity and telecommunications would be introduced in years
six and seven as shown in Figure 7.12. As an example, the 8
development package for the Sebanah village established during
the Action Programme period in the Niah-Suai RDA is shown in
Table 7.4.
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The Layout of the Structure Plan

In order to illustrate the model the Structure Plan has been
worked out for the Sebanah village in the Niah-Suai RDA. The
village is developed around the main road in the agricultural
area and built up of six neighbourhood units on either side
of the village centre.

The location of this village between three areas of hilly land
unsuitable for agriculture and covered with forest could give
the village its own image and attraction. Parts of the hilly
area behind the village centre should be incorporated in the
recreational areas as open space for children's play etc.

74 EXPANSION OF EXISTING SETTLEMENTS AND TOWNS

The expansion of existing smaller towns in rural areas like
Bekenu, Beluru, Batu Niah, Marudi and Labang should be based
on the same standards as other urbanised rural areas. The
majority of housing should be on one acre plots or medium
density plots in order to meet the needs of the agricultural
population. The expansion of central facilities should be
directly connected with the existing bazaars, market and ad-
ministrative areas.

The existing centres with a future status as sub regional
centres, like Long Lama, should be based on similar standards
as described here for the sub regional centres.

741 Structure Plan for Labang

Labang is a small rural settlement located in the north-west-
ern part of the Labang-Tubau RDA. The small bazaar with about
10 shops is located where the Kemena and the Labang rivers
meet and it is the centre for a rural population of 2 000 to
3 000 people. The catchment area of Labang reaches up the
Labang river and along the Kemena river towards Tubau in the
east and Pandan in the south-west. Only small patches of
State Land suitable for agriculture have been found in the
direct vicinity of Labang. Hence, the settlement will not
attract a large agricultural population living inor close to
it.

During the Action Programme period Labang is planned to be con-
nected by a road to the Bintulu-Miri road. This road would
mean an important change in the transport situation for La~-
bang; it will strengthen its position as a trading centre for
a wider area than today. The boundaries of its catchment
area however, are expected to shrink when the road is conti-
nued through the suitable agricultural areas east of Labang
(Beseduan) and when these areas are developed.It is envisaged
that a new service centre would be established in Beseduan.
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FIGURE T.13

DRAFT STRUCTURE PLAN
LABANG 1990

Medium Density Housing ]
(4 units/acre) “

Population

The 1970 population of Labang was 500 people living in the
bazaar and the kampong areas along the Kemena river. The tar-
get population for 1990 is 1 000 people.

Phasing and Growth

A majority of the agricultural land within the catchment area
of Labang is already occupied. Hence, most agricultural de-
velopment would be improvements to existing cultivation,while
new developments would be undertaken on small areas of State
Land. An ADU centre is planned to be established in 1977 and
one lower secondary school in 1978. The growth of Labang
will depend to some extent on the success of the road-based
improvement schenie,

Layout of the Structure Plan

The Structure Plan for Labang outlines that new development
should take place in connection with the existing settlement,
where a total of about 1 000 people could be accommodated
(see Figure 7.13). The road connection to the Miri-Bintulu
road will cross the Kemena river east of the town. A branch
road from this road, located between the river and the swampy
areas behind the town, has been proposed. The development
could then take place between the river and the road.

The town development package for Labang during the Action
Programme period is shown in Table 7.5.
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742 Structure Plan for Batu Niah

Batu Niah is one of the existing settlements between Miri and
Bintulu which has the greatest potential for future growth,

Batu Niah, located at the Niah river, is envisaged to have
obtained the status of a service centre within the Study Area
in 1990. The existing bazaar area has a very distinguished

atmosphere which together with the attraction ol the nearby
Niah caves, carry an opportunity for Batu Niah to be a small
but interesting and attractive tourist place in the Fourth
Division.

Population

In 1970 Batu Niah had a population of 1 000 people. By 1990
the population of Batu Niah service centre couldbe 4 000 peo-
ple living in and close to the town and 5 000 to 10 000 peo-
ple living within its catchment area, the size of which will

depend on the strength and influence of Igang sub regional
centre.

Phasing and Growth

The attractions of Batu Niah and the fact that major agricul-
ture development will take place close to the town, indicate
that the town could grow fast. The growth of Batu Niah from
1970 to 1980 is estimated to be from 1 000 to 2 000 people.

The development of the town should then be seen in two
phases: -

1980 : a population of 2 000 people;
1990 : a population of 4 000 people. .

Layout of the Structure Plan

The structure plan for Batu Niah, as shown in Figure 7.14
illustrates that the town could be developed within the loop
of the main access road. The environmental qualities of the
existing bazaar and market area at the river bank should be
preserved in the future development of the town centre. A
recreational area or public park should be located up the ri-
ver from the bazaar and in front of an area of public facili-
ties. Residential and educational areas should be located

between the main road and the town centre. Industrial areas
are located close to the river.

The town development package for Batu Niah during the Action
Programme period is shown in Table 7.6.

743 Structure Plan for Bekenu

The bazaar area in Bekenu is one of the finest examples of an
attractive local building tradition well suited for the con-
ditions of the area. It has a layout similar to Marudi with
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FIGURE 7.14
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FIGURE 7.15
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high environmental qualities. Bekenu is ariver based settle
ment located at the Sibuti river; it now also has a road ac-
cess as shown in Figure 7.15.

All suitable agricultural land in its vicinity is already
occupied. The agriculture on this land is planned to be im-
proved through the assistance of an ADU. Hence, it is expected
that the town will have only a rather small population living
in the urban area.

Population

The population of Bekenu was 700 people in 1970 and the tar-
get population of 1990 is 1 500 people living in or close to
the town which would be the urban centre of a total popula-
tion of 12 000 people.

Phasing and Growth

The annual growth of Bekenu is estimated to be 3.8 per cent
and the development is expected to take place as a gradual
process with the following target populations:

1980 : 1 000 people
1990 : 1 500 people

The structure plan, shown in Figure 7.15 illustrates the si-
tuation in 1990.

Layout of the Structure Plan

The structure plan for Bekenu illustrates that the town cen-
tre should be developed around the existing bazaar area. It
is important that the detailed planning of this area is care-
fully done with an understanding of the architectual quali-
ties of the existing bazaar. The expansion of the bazaar
could take place as two new squares on either side of and
similar to the existing bazaar square. Areas for public
offices should be located in close connection to the bazaar
as part of the town centre. Residential areas of high and
medium housing density should be located around the centre.
Low density housing for people employed in agriculture and

areas for industry should be located along Bekenu road out-
side the urban area.

The town development package for Bekenu during the Action Pro-
gramme period is shown in Table 7.7.

744  Structure Plan for Beluru
Beluru is located at the Bakong river. It is a small bazaar

providing the population east of the Lambir area with a 1li-
mited range of private services. The bazaar was burnt down
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recently, and it has been rebuilt intermediately, close to
the river. The area of the present bazaar is flooded fre-
quently and the Land and Survey Department has recently pro-
vided a re-development plan, which has been used as the basis
for the structure plan for Beluru. Although the town is 1lo-
cated close to Mera-a development area, it is not expected
that there would be any major agriculturally based population
living in the town itself because suitable agricultural land
is located too far away.

Population

The 1970 population of Beluru was 500 people. The target po-
pulation for 1980 is 1 000 people and for 1990 1 500 people.
It is estimated that about 10 000 people will 1live in the
catchment area of the town by 1990.

Layout of the Structure Plan

The structure plan, as shown in Figure 7.16 is based on the
Land and Survey Department's proposal for the re-development
of the town centre. Residential areas are located close to
the main road with high and medium density areas around the
town centre and low density areas for the agricultural house-
holds further down the road connecting with the potential
agricultural land. The town development package for Beluru
for the Action Programme period is shown in Table 2+85%

745 Structure Plan for Marudi

Marudi has functioned as the main bazaar and administrative
centre for the Baram District for many years. The location
of the town at the Baram river half way between Long Lama and
Miri ensures that Marudi would keep its status as an impor-
tant town in the Study Area. The large catchment area of
Marudi, which reaches as far as the hinterland of Long Lama,
will in the future be reduced by the envisaged development of
Long Lama to a sub regional centre, which is supported by the
road connection of this town to Miri.

The Consultants are aware of the austere perspectives for
Marudi by a shifting of economic, traffic and administrative
emphasis to Long Lama, but would hesitate to accept a decline
and deterioration of the town as an inevitable consequence.
The atmosphere of the town, its historical interest and last
but not least the concern for the people living and working
there, makes it imperative to find ways for a continued mean-
ingful function of the town. A careful study of the possi-
bility of connecting Marudi and Miri by a road via Bakong has
been recommended in Supporting Report 7. This road, it is
believed, would give the town a better chance to participate
in the expected industrial development in and around Miri.
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The land suitable for agriculture in the catchment area of
Marudi is all occupied land, which makes it difficult to pre-
dict the future development. However, to strengthen Marudi it
is proposed to establish an ADU which should make particular
and concentrated attempts in this area to promote settled
farming and increasing the economic activity and the popula-
tion in the catchment area.

Based on these considerations two alternative structure plans
have been worked out, as shown in Figure 7.17 and 7.18, the
first being the more practical and modest one; the second the
more Vvisionary , ignoring the facts as they look today and
believing in the possibilities, unforeseen at the moment, but
present as a hidden potential.

Population and Phasing

The 1970 population of Marudi was 4 000 people living in the
bazaar and kampong area along the Baram river. Structure Plan
I, Figure 7.17 builds on a target population in 1990 of about
13 000 living in the catchment area, of which 6 000 would live
in the town itself. Structure Plan II is based on a target
population of 10 000 living in the town, but as this plan is

visionary the time for reaching this population is not
stated. The growth of population in the Structure Plan I si-
tuation would be 2.1 per cent per year and there does not

seem to be any reason for a special phasing of this develop-
ment.

Layout of Structure Plans I and II

Structure Plan I illustrates that the expansion of Marudi up
to 1990 could take place within the surroundings of the exist-
ing bazaar. The majority of the population would live in high
and medium density areas and the expansion would mainly consist
of new residential areas because the envisaged decrease in the
size of its catchment area would leave only little scope fora
further development of service facilities. The residential
areas could be laid out on the remaining suitable land with-
out going into the swampy areas at the back of the town or
the newly developed airstrip.

Structure Plan II assumes an increase of population to such
an extent that it could hardly be accommodated by the expan-
sion of the existing bazaar and residential areas. The fur-

ther expansion is a new town area to be developed on the
other side of the Baram river. In this area there is land
suitable for urban development although it can, like most

areas in Marudi, be flooded near the river banks.

A canal could be cut to join the river down stream of Marudi
where by the river transport could go into the port of Marudi
or bypass the town. This would permit the two town areas to
be connected by a low bridge, and the developed rural ring
road from Marudi into the catchment area would be linked to a
complete ring whereby the rural population would have easy
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access to the town. However, the Consultants have not looked in-
to the economy of such a development, which has been presented
primarily as an inspiration or starter for future planners.

The town development package for Marudi for the Action Pro-
gramme period is shown in Table 7.9.

746 Structure Plan for Long Lama

Long Lama is located at the Baram river. By 1990 it would be-
come a sub regional centre. It is difficult to define the
actual growth and development phasing of the town, because
the catchment area of Long Lama covers a vast hinterland of
the Fourth Division outside the Study Area, and because the
potential agricultural land located within the Study Area in
general is occupied. However, the location of Long Lama, the
road connection from Beluru to Long Lama, the size of the
catchment area, and the existing educational facilities in-
dicate that Long Lama has the potential of growth to a sub
regional centre.

Long Lama is today one of the best kept, smaller settlements
in the Study Area. Its location, with the Baram river on the
three sides of the town, is attractive and identifies the area
as a natural place for a human settlement although the town
can be flooded now and then. The qualities of the existing
dwellings and public and private service facilities have al-
ready created an environmental atmosphere which could be sti-

mulating for any new development.

Population

The 1970 population of Long Lama was 600 people. The target
population for 1990 is 7 500 people, which corresponds to an
increase in the population over 20 years of 16 per cent an-
uvally. The structure plan as shown in Figure 7.19 illustrates
Long Lama as the urban centre for a total of 22 000 people
with about 15 000 people settled in the catchment area outside

the town itself.

Phasing and Growth
As mentioned it is difficult to state the phasing and growth
of Long Lama but the development of the road connection be-
tween Beluru and Long Lama is planned to be completed in
1977. This could possibly accelerate the growth of services
and of forestry and timber industries prior to 1980. The
phasing and growth is then assumed to be:

1980 : 2 500 people

1990 ¢ 7 500 people
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FIGURE T7.20
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Layout of the Structure Plan

As shown in Figures 7.19 and 7.20 the structure plan recom-
mends to develop the town as a direct expansionof the exist-
ing Long Lama although high lying and cheaper land could be
found further down the river. The road alignment is proposed
to bypass the town and cross the river in the northern area.
This is a high levelled area which possibly is suitable for a
pridge construction, and the solution would avoid any heavy
through-going traffic in the town itself.

The town would be provided with a ring road, which gives ac-
cess to residential areas and service facilities on either
side of the road, and which would be connected to the main
road by an access road passing the industrial areas mnorth-
east of the town. Recreational areas are located in the cen-
tral area of the town together with the existing agricultural
station. Reserves for recreational purposes should be kept
along the river banks. The existing bazaar and Government
office area is planned to accommodate future service facili-
ties.

The town development package for Long Lama in the Action Pro-
gramme period is shown in Table 7.10.
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CHAPTER 8
PUBLIC UTILITIES

This chapter deals with public utilities, that is, water
supply, sewerage and sewage disposal, cleansing, drainage,
street lighting, electricity supply and telecommunications.
The recommendations are based on the standards presented in
supporting Report 6.

8.1 WATER SUPPLY SCHEMES
811 Introduction

Water supplies in general are discussed in Supporting Report
6, Part III which also deals with the criteria for water con-
sumption and treatment. The outline schemes included in this
Report are, as far as possible, in conformity with the de-
signs and preliminary plans of the PWD for the places con-
cerned. A number of the smaller settlements have as yet no
specific PWD schemes for their supply, or none that have been
brought to notice. In these cases water supply systems
are proposed which should be suitable as regardsquantityand
quality. However at two small settlements there is aneed for
studies at the site before making even preliminary recommen-
dations. These settlements are Beluru and Sebauh, of which
further details are given later in this section.

812 Details of Water Supply Schemes

Twelve separate water supply schemes will be required in-
cluding existing ones, to feed 14 towns or bazaars and four
distinct groups of agricultural villages. The details are
summarised in Table 8.1. More complete information of the
works envisaged for each scheme will be found in the Develop-
ment Packages (Chapter 7) and Supporting Report 10. The loca-
tion of the places listed are shown in Figure 8.1.

8.1.3 Lambir Works

The PWD headworks and treatment works for Miri on the Sungai
Liku were commissioned early in 1972 and reached the neces-
sary rate of output to supply Miri in July 1972. The supply
previously taken from Sarawak Shell Berhad's water supply,
decreased steadily until mid-1973 when it averaged only about
60 000 gallons per day (gpd). At that date the mnew Lambir
works were supplying at a rate of 1.3 mn gallons per day
(mgd). This included about 65 000 gpd delivered to Tunku
Abdul Rahman Village in the Lambir Rubber Planting Scheme.
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TABLE 8.1

WATER SCHEMES

Scheme Name

Source

Remarks

Lambir
Sibiu

Long Lama
Beluru

Ulu Kemena
Sebauh

South
Lambir Subis

North
Lambir Subis
Batu Niah

Niah-Suai

South Sawai

Sungai Liku near
Lambir Village
(SLDB)

Sungai Sibiu at
6% mile, Miri-
Bintulu Road

Batang Baram
right bank

Batang Baram
Right bank

Sungai Bakong

‘Batang Kemena
near Beseduan

Sungai Sebangat

Sungai Niah at
site of MRCU
camp

Sungai Kejapil
at Bekenu road
bridge

Sungai Niah at
site of MRCU
camp

As above

As above

Total output
in m.g.d. State
Places served {ass kuv)

1980 | 1990
Miri, Lutong, 2.50| 3.70 I.0.
Kuala Baram,
Lambir Village
Bintulu, 0.80 | 2.20 v.C.
Tanjong Kidurong
Marudi 0.21 | 0.25 I1.0.
Long Lama 0.10 | 0.30 1.0,

MBS

Beluru and 0.08 | 0.10 Prov.
adjacent
agricultural
land
Labang, Tubau, 0.26 MBS
Beseduan and
Lebus
Sebauh 0.03 | 0,04 Prov.
Sungai Tangit 0.82 | 0.90 P.P.
Village, Ladang
Tiga, Subis I,
Subis II,Palm 0il
Factory
Bekenu, Bukit 0.19 | 0.26 D.P.
Peninjau, Ladang
Empat, Kabuloh
Batu Niah, Niah 0,14 | 0,27 MBS
and settlements
in between
Sub-Regional 0.67 | 1.40 MBS
Centre and five
Villages in Niah-
Sun*
South Sawai - 0.40 MBS
agricultural area

(&2
Sarawak Shell Berhad intake qkl
downstream site on Sungai Liku
also supplies Miri and Lutong.

Commissioning expected
mid-1974.

Existing plant enlarged could |
serve until 1985 approximately. |
New works needed thereaft

Quality of the Sungai Bakong
uncertain. Better quality may |
be available in smaller s I

A joint scheme for the four. -
settlements is not strictly

essential, but is preferable
for convenience of operation.

Source said to be the nearest
for acceptable non-saline

water. A relatively expensive
scheme.
Head ks near G Subis

Preliminary work at intake site
commenced 1973,

Work on the headworks and
pipelines of Niah-Suai scheme
to take account of Sungai
Sawai needs after 1980.

I.0.
u.c.
D.P.
P.P.

Key

Prov.

First stage in operation 1974,

First stage under construction.

In detailed planning stage by PWD.
In preliminary planning stage by PWD.
Proposed by Miri-Bintulu Study.

Provisional scheme used by MBS for cost purposes.
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The design output of the first stage newly constructed is 2,0'
mgd, and there is provision for enlarging the output to 4.9
mgd or even more. When this is done a new trunk pipeline
will also be necessary. Enlargement to 3.0 mgd and a pipe-
line are planned to be constructed in 1978 to 1979. Other new
works included in the Action Programme are a second,one mill-
ion gallon service reservoir at Bukit Lopeng and a further
north-south pipeline from the service reservoirs to Lutong.

A supply pipeline to Kuala Baram to be constructed during the
early 1980's,is included in the estimates.This isarelatively
expensive supply, needing eightmiles of pipeline, and it will
have to be reassessed in the light of the importance of Kuala

Baram at that time. At present Kuala Baram has only roof
catchments,

81.4 Sibiu Works

The new headworks and treatment works on the Sungai Sibiu
near Bintulu are expected to be commissioned in mid-1974.
They are designed to produce 1.0 mgd, which should be suffi-

cient for Bintulu and Tanjong Kidurong until the early 1980's.

The works could in due course be enlarged to 3.0 mgd. Bintu-

lu's existing supply from the Sungai Nyabau will be abandoned
when the Sibiu works have reached full production.

New 10 inch pipelines in the Action Programme are included
from the headworks to the Kidurong area in 1975, and later a
new north-south distribution pipeline between the existing
and new urban areas, together with further service storage
of 600 000 gallons.

8.1.5 Marudi Supply

The existing Marudi works are being uprated in 1974 to pro-
duce 0.22 mgd. This output ought to be sufficient during the
Action Programme period. Since the works and the intake on
the Batang Baram are all within the present Govermment centre
there is no trunk pipeline in the usual sense, and from a
water supply aspect Marudi could sustain unlimited expansion.
The present works do not, however , lend themselves to any
additional expansion, so a new plant of 0.30mgd in the first
stage is assumed to be built in the middle 1980's.

8.1.6 Long Lama Supply

The existing works for supplying water to the Secondary school
are being uprated in 1974 to produce 150 000 gpd and at the
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same time a reticulation system will be installed in the
pazaar area. The probable need to trim the east bank of the
param to a much flatter slope to stabilise it must be taken
into account when locating water supply works.

The enlargement referred to above is believed to be sufficient
for new development at Long Lama up to the middle 1980's pro-
vided, development takes place on the east bank.

817 Beluru Supply (including Mera-a Village )

At present Beluru bazaar depends entirely on rainwater from
roof catchment. The Mera-a village is planned to be started
in 1975, and the water supply for Mera-a and Beluru should be
implemented in 1976. In Beluru there may be a few households
using the untreated water of Sungai Bakong but local opinion
has it that this water is very bad in quality, due to peat
and swamp vegetation in the catchment. PWD mechanical con-
struction unit number 12 (MRCU 12) is establishing a water
intake on a small stream, probably Sungai Mapok or Sungai
Benuang ,south of their camp, and records should be made of the
quality and quantity of this stream in the dry season. This
intake is four miles from the bazaar.

Before deciding on the best source for Beluru, and Mera-a
analysis of both the Sungai Bakong and the stream used by the
MRCU should be made at very low flows. Laboratory tests on
the performance of the Bakong water under normal treatment
processes should also be made pefore deciding which source to
use. It is probable that the bazaar population will in any
case continue to use rainwater tanks.

8.1.8 Ulu Kemena Scheme

A joint scheme drawing water from Batang Kemena is proposed
to serve the new service centre, Beseduan,in the Labang-Tubau
RDA, a new village in Lebus and the Labang and Tubau bazaars.
This is intended to simplify and improve operation of Fhe
present water supply, although both bazaars could in prin-
ciple have separate plants and thus reduce pipeline costs.
Nevertheless the joint scheme for Ulu Kemena is recommended
because it would have the potential to supply settlers along
the road from Labang to Tubau. The scheme should not be
started until Beseduan service centre has been established in
the early 1980's. If, however, it is found necessary to
supply the Lower Secondary School in Labang, which will be in
operation in 1979, from its start the scheme should be ad-

Vanced.
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8.1.9 Sebauh Supply

At present Sebauh has no piped water supplies and its obvious
source, Batang Kemena, is saline every year at times of low
flow. Preliminary suggestions have been made by others for
a water supply from either Sungai Selezu or Sungai Sebangat:'
some six or seven miles north of Sebauh. These or other

possibilities have not been investigated by the Consultants

and a careful comparison of alternatives, including that of
constructing a large roof (or impervious) catchment, is neces-
sary. A reliable supply is needed by 1976 for a new Sec-
ondary School, but the total demand of Sebauh up to 1990
appears to remain below O.1 mgd and hence well below the
desirable minimum size for an independent treated water supply
system. 3

8.1.10 South Lambir-Subis Scheme

The four SLDB villages in the southern part of Lambir-Subis
Development area, and a new SLDB palm oil factory there, are
to be supplied froma new intake and treatment works on Sungai
Niah. The same works are recommended for supplies to the
Niah-Suai area and to the Batu Niah and Niah bazaars. The de-
fined South Lambir-Subis Scheme, however, is 1limited to =
the settlements and factory north of the Sungai Niah. It is
understood that the PWD is already engaged in design of this
scheme since supplies to their factory are required by the
SLDB in January 1976. Enlargement of the headworks to serve i
Niah-Suai and the two bazaars could take place later if neces-
sary, though it would be more convenient to do the work in one
stage under one contract. The allocations of headworks capa-
city recommended in the first stage are as follows:-

South Lambir-Subis 1.0 mgd
Batu Niah and Niah 0.2 mgd
Niah-Suai area 0.8 mgd

2.0 mgd

This is expected to be followed in the 1980'stnren1argements
to bring the South Lambir-Subis allocation to 1.1 mgd out of
a total capacity of 3.0 mgd for the whole supply system.

8.1.11 North Lambir-Subis Scheme

This scheme is already well in hand with the PWD, and construo
tion would have started in 1973 but for certain contractual
difficulties. The intake and treatment works are on the =
Sungai Kejapil where the road to Bekenu crosses it.The scheme
is intended to supply Bekenu, Kabuloh and the SLDB estates of
Bukit Peninjau and Ladang Empat. Bukit Peninjau, with 300
settlers houses occupied, is already in urgent need of a com-
petent water supply. The Sungai Kejapil is a small stream,
and its tributary upstream, Sungai Luak Besar,is already used
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for water supply to the SOP estate and to the small plant at
Kabuloh which is to be abandoned. The yield of the Sungai
Kejapil may need to be reassessed before any enlargement is
made to the 0.3 mgd plant currently planned. On the informa-
tion available this capacity should be sufficient to after

1990.

8112 Batu Niah Supply

At present there is an intake and treatment plant at Batu Niah
serving the Secondary School. The PWD plan to extend this
works to feed Batu Niah bazaar during 1974. The Sungai Niah
at the intake was brackish, however, during the early 1973
drought and therefore the plant should eventually be aban-
doned. An additional reason is that heavy pollution from the
pazaar could probably advance upstream to the intake as a re-
sult of tidal reversal of flow during low river discharge
periods.

It is proposed that Batu Niah and Niah are both supplied from
the new Sungai Niah plant which will be upstreamof the limit
of saline intrusion during 1973; this plant was discussed in
Section 8.1.10.

8113 Niah-Suai Scheme

The Niah-Suai RDA is expected to contain 17 000 people by
1980 and 30 000 by 1990 including existing and dispersed settle-
ments. A palm oil mill is planned for production starting in
1978. Supply of this area from the new Sungai Niah plant dis-
cussed in Section 8.1.10 is recommended. The only alternative
source of adequate size in Batang Suai is to the south of the
area., Use of the Sungai Niah intake has the advantage of in-
creasing in size an existing plant rather than incur the diff-
iculties of operating a separate smaller plant at a more re-
mote site on Batang Suai. It is also considered better to
develop more fully the available yield of Sungai Niah so as
o' reserve ‘the ‘whole of 'the Suailtyieild for other future deve-

lopment to the south of the river.

8.1.14 South Sawai Supply

A small supply will be needed for
South Sawai in the early 1980's. Since this area lies south
of Niah-Suai, and its demand is small (about 0.4 mgd in 1990)
I 5an most economicaliy B L8 Frne ERS HASS pipelines. The
Niah-Suai pipelines from the treatment works as far the road
junction between the villages of Sebanah and Lamaus should be
sized to allow for the extra flow later required by South

Sawai .

the proposed gsettlements in
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82 SEWERAGE AND SEWAGE DISPOSAL
8.2.1 Existing Situation

Ak
The sanitary disposal of human waste is a basic requirement
for the maintenance of good public health. The presmﬁ ’
arrangements for providing sanitary facilities are 1nadeqmue;
throughout much of the Study Area. In the towns reliance is
placed on the use of septic tanks from which highly polluting
liquors flow into surface drains and water courses. Becmme;
of the high water table in the plains, it is not possible for
effluent from the tanks to percolate into the ground and fil-
ter beds, which although provided to treat the effluent
generally serve little or no purpose because of bad design or
lack of maintenance. Consequently, the ground may become

saturated with effluent and some surface water drains beccm€~
foul and evil smelling.

Although septic tanks serve a useful purpose in less densely
populated areas where sufficient land is available for the
effluent to be disposed of without danger or nuisance, inur-
ban areas the only satisfactory method for removing excreta
and waste water is by the provision of sewers to carry the

wastes away for treatment and safe disposal. .

8.2.2 Criteria for Future Construction and Operation

In Chapter 7 it is proposed that development should be divi-
ded into four categories of density;

b
r

Housing Housing units Average persons
density per net acre per net acre
Low 1 6
Medium 3 - 4 15 - 20
High 6 31

High 6 - 10 30 - 55

It should be the object of the sewerage authority to provide
sewerage facilities to all high density residential areas am&h
bazaars as early as possible. The financial projections for
this programme have allowed for this to be completedtqr1980r
Where the density is four houses to the acre or less, allow-
ance has been made in the projections for new houses to be
provided with septic tanks. Facilities are also urgently
needed for desludging both the existing and the new septic¢
tanks, a process which should be carried out every one to two
years and for this purpose allowance has been made for the
provision of mechanical septic tank emptying vehicles. E
.x‘
In very low density agricultural villages it is anticipated
that it will not be possible to provide many of the houses
with septic tanks because of shortage of resources and dlff?
iculties with tanker access for desludging.

It is therefore proposed that pit latrines of the pour flush
type should be used and allowance has been made in the esti=
mates for a latrine at each new house. Community Seweragé
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gystems are included in the Plan for each village to serve

the school, community hall, and bazaar. Typical layouts of
treatment works sized to cater for populations of up to 300
using either the septic tank or stabilisation pond methods of

treatment are illustrated in Supporting Report 6 Part ITII.

823 Bintulu

The Plan for the Study Area includes the construction of a
new town at Bintulu, with a population rising to a total of
nearly 40 000 in 1990. The development will include residen-
tial, commercial institutional and industrial areas with a
deep water port and a LNG plant. Planning is not inhibited
by existing development, the present populationis only about
6 000. The opportunity should be taken to develop the area
in planned stages with amenities and public wutilities in-
cluding sewerage as integral parts of the plan.At the same time
random development in areas which cannot economically be pro-
vided with these services should be prohibited.

In Appendix II a sewerage scheme for Bintulu is discussed.
In the Appendix it is proposed that the future town should be
divided into three sewerage zones with separate disposal fa-
cilities in each.

The southern zone would cover the existing town and all deve-
lopment up to the watershed on Tanjong Batu. Sewage would be
pumped to stabilisation ponds sited beside Sungai Sibiu about
1.5 miles inland. The central zone would include the area
between Tanjong Batu and the southern side of Tanjong Kidu~-
rong, including the proposed new port. Sewage from this zone
would be pumped to stabilisation ponds sited on the banks of
Sungai Sebatang in the area scheduled for industrial develop-
ment. In both zones the effluent from the ponds would
discharged to the adjacent rivers. The northern zone forms
the area north of Tanjong Kidurong in which the LNG plant is
sited. No information is yet available of the sewerage re=

quirements in this zone.

824 Miri

It has not been possible to discuss in any detail the sewer-
age requirements of Miri which are complex and for which a
number of alternative arrangements must be carefully eva-
luated. A feasibility study is required and proposals for
carrying out this work have been included in considerations
of the Second Malaysia Plan - Mid-term Review. The study
should consider the sewerage and sewage disposal needs of the
whole Miri development area and evaluate all feasible arrange-
ments by which these needs could be met. The optimum arrange-
ment should be selected in the light of all public health,
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economic, and financial considerations and a staged develop-
ment plan drawn up to define the main elements of the proposeg
system.

The development plan should cover not only the engineerhw
requirements, but also give full financial projections with
alternative methods of funding where necessary, and details
of organisation, management and staffing together with all
other matters which relate to the efficient implementation
and operation of the utility.

The plan should be prepared in sufficient detail to enable the
Government to approve a sewerage development programme and for
the design and construction work to proceed without delay. The
study cannot, however, be successfully carried out until the
Miri urban development plan has been completed by the Land and
Survey Department, who will no doubt liaise with the sewerage
authority.

In conjunction with the Miri feasibility study,similar plans
should be prepared for the other main towns in the Study Area,
insofar as this is possible. If the work is carried out by
consulting engineers, the additional cost of preparing plans
for the other towns may be relatively low. It must however

be emphasised that, where future development is expected,
sewerage development plans cannot be prepared until the urban
development plans have reached a certain stage of comple-
tion.

8.25 Marudi

At present the population of Marudi is divided equally be-
tween high and medium density housing, and it is expected that
most future housing will be at medium density. The financial
projections for main sewerage have been included for the high
density areas only. By 1980, these areas will house about
2 300 persons. The rest of the population will be served by
septic tanks unless their houses are sited conveniently for
new sewers.,

The effluent from the sewage treatment works could be dis-
charged into the Batang Baram at a point downstream of the
town.

8.2.6 Batu Niah

A sewerage system is planned to serve the existing bazaar and
all future high density housing. The system will cater for
about 1 300 persons by 1980 rising to 2 600 by 1990. The
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population figures for Batu Niah include a substantial number
in the surrounding rural areas where it will be possible to
provideonly'pour-flush latrines. A septic tank emptying
vehicle is included for the new sub regional centre (Igang)
in the Niah-Suai RDA and emptyings from the septic tanks in
this area can be taken for treatment and disposal at a con-
venient treatment works.

Care will be necessary in siting the outfall of the sewage
treatment plant to prevent the effluent being carried up the
Sungai Niah as far as the bazaar during high tides in condi-
tions of low river flow.

827 Long Lama

According to the plan Long Lama will be expanded; its popula-
tion will rise to three or four times the presenttnr1980 and
to ten times the present by 1990. This situation is there-
fore similar to Bintulu and the opportunity must be taken to
follow a staged and integrated development plan in which
amenities and public utilities are included. So far as possi-
ble random urban development which cannot be provided with
necessary utilities, including sewerage, should not be per-
mitted.

828 Smaller Towns

In the small settlements at Bekenu, Beluru, Labang, Sebauh
and Niah, the bazaar areas are made up of high density
housing, and community sewerage facilities should be provided
to these as soon as is practicable. However, this work cannot
be carried out until improved water supplies have been pro-
vided and an adequate number of private connections have been
installed. At Bekenu, Sebauh and Niah a water source off the
main river is essential because of saline intrusion. At the
other two places there is a considerable risk of recircula-

ting untreated sewage.

Many of the smaller communities are built on the banks of
large rivers. Where the quantity of sewage is small and the
dilution afforded by the river flow is large, the sewage may
require little treatment and the cost may fall below the bud-

get figure of $250 per head.

829 Sub Regional Centre in Niah-Suai

the sub regional centre should
tial town planning designs, and
ble of medium density housing

The sewerage requirements of
be planned as part of the ini
as large a proportion as possi
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should be connected into the sewerage system in addition tg
all the high density housing. The estimates have allowed
for 95 per cent of the population to be served by sewerage
systems, but to achieve this without duplication of temporary
facilities will require detailed planning to start not later
than 1975.

Plans for the structural layout of the centre have not been

worked out to a point where sites for disposal works and types
of treatment can be considered.

8.210 Organisation, Management and Finance

The basic responsibility for sewerage and drainage services
rests with the various District Councils under the general
oversight of the Ministry of Local Government. Approval of
sewerage proposals for new development is the responsibility
of the Land and Survey Department. Detailed design and exe-
cution of sewerage works, other than for private development,
is the function of the Public Works Department. The Medical
and Health Department has an overall responsibility to estab-
lish and maintain sewerage standards acceptable for public
health needs. The boundaries of responsibility of these four
departments or ministries in a field where little or no con-
struction has yet taken place may not be entirely clear. One
point, however, which is fairly clear is that, in the Study
Area, no District Council is in a position to take the ini-
tiative with major sewerage works.

It is therefore recommended that the terms of reference for
the Miri sewerage feasibility study should include a study of
alternative ways in which the construction and management of
sewerage services could be organised. This aspect should

also be considered in the context of the needs of the whole
State.

As already mentioned the provision of water supplies and the
removal and treatment of waste water are two parts of a
continuous process and cannot be dealt with in isolation. It
is becoming increasingly common throughout the world for these
two interrelated activities to be undertaken by a single_t
authority, and consideration should be given to setting up

one organisation with responsibility for the provision of
water supply and sewerage services.

The organisation(s) must be capable of efficiently implemen-
ting and managing the utility, attracting the necessary in-
vestment funds, accounting for the funds and monitoring the
necessary staff, and creating and enforcing by-laws to ensure
that the full benefit is received from the installations.

The organisation must have the power to raise revenue to meet
loan service charges and operating costs. 1E ~EOr social
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reasons, it is not possible to charge the user the true cost
of the utility, then subsidies from the Government or from
local rates will be necessary. Such subsidies should be
clearly accounted for to ensure that there is no waste of

public funds.

There are four ways of charging for sewerage services which
are commonly used throughout the world; combination of these
methods may be used:-

a) Where water supplies are metered a direct sewerage sur-
charge can be made on the rate for water to those con-
sumers who benefit from the sewerage service. While this
method has the advantage that the cost of the service is
related directly to the quantity of sewage passed into
the system, it has the drawback that the apparent high
unit rate for water may discourage the poorer section of
the community from using water sufficiently to maintain
good health;

b) charges can be based on the general rate (or local house
tax). This is generally a fair system provided a satis-
factory arrangement exists for assessing and collecting
the rates;

¢) charges can be based on the frontage length of the pro-
perty; or

d) charges can be made for each water closet and each unit
length of urinal. This method may have the undesirable
effect of discouraging people from installating adequate
facilities in their houses.

It may be necessary for the sewerage authority to provide
loans to assist those householders who cannot themselves
afford to install sanitary facilities and make connections
into the public sewers. Appropriate provisions for this

should be included in the financial projections.

Industrial effluents are usually metered and charged for at
a rate which depends upon the strength of the effluent and
its amenability to treatment. Charges should reflect the
true cost to the authority of providing the service.

83 DRAINAGE CLEANSING AND STREET LIGHTING
831 General

The services included in this chapter are described in Suppor-
ting Report 6. They consist of : -

a) construction and maintenance of surface channels for con-
veying water from all sources: main channels and road
side drains;

b) operation and maintenance of refuse collection service;

¢t) cleansing and scavenging of streets, drains and public
paved areas; including markets;
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d) street lighting (maintained by SESCO through a tariff
charge to local authority).

These services should, to the appropriate extent, be supplied
in all towns in the Study Area. The larger the town the
higher should be the level of service. Their performance im-
poses considerable responsibilities upon District Councils,
and these councils require to have powers to raise sufficient
revenue to provide an adequate service.

Expenditure on these services has not been allowed for under
District Council control in agricultural villages or in ba-
zaars with populations less than 800. Howeveritems a)andb)
above and to a small extent itemc) require to be organised in

villages by a responsible committee. Likewise in very small

bazaars some form of voluntary or co-operative effort is
needed to keep drains operating effectively and to ensure
that refuse is disposed of and the public areas kept clean.

It is considered that the cost of these services in all larger
communities should be met from annual assessments of tax on
property (rates). For estimating purposes an allocation from
this source has been allowed for in the utilities under con-
sideration of $4.00 average per head per year in bazaars of
1 000 to 2 000 population, rising to $9.50 average per head
in towns like Miri.

832 Miri

The topography of Miri lying on a flat coastal plain only a
few feet above sea level makes it a very difficult place to
drain, even though flood levels cannot buildup very high due
to the closeness of the sea. Minor flooding however is very
frequent, and conditions are made worse by the heavy erosion
of sand and silt from Canadian Hill, the greater part of
which is redeposited in and around the Miri surface drainage
system. Protective measures to minimise this erosion should
receive urgent attention; it is not possible to convey a large
proportion of this coarse sediment into the sea or the Miri
river by the natural flow of water, however well the drainage
channels are constructed. If sedimentation was kept under
control by creating and maintaining sediment basins (see
Supporting Report 6) flooding would be reduced, although it
could never be eliminated without expensive measures to raise
the roads and building thresholds above the level of the
general flood plains. If the disruption by flooding is con-
sidered to have serious financial consequences then a5 feasi-
bility study of drainage improvements should be made.

Miri's refuse collection and general cleansing services are
barely adequate and measures should be taken to improve them.
A considerable labour force is employed but is not fully
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effective. Funds are required to purchase new plant, and
trained men are required to fill additional dinspector and

overseer posts.

833 Bintulu

The sites for new development in Bintulu have some similarity
topographically with Miri, in being areas of coastal plain
with steep adjoining hillsides discharging their runoff on to
them. However, the transitions of slope are more gradual at
Bintulu and much of the coastal strip retains appreciable
gradient. Problems of sediment deposition ought to be less
than in Miri on this account, but the probability of an in-
tensive phase of construction on the lower hill slopes will
produce risks of very serious erosion and sediment deposition
unless precautions are taken. An example of this has already
occurred with the construction of the access road to Bukit
Nyabau micro-wave station. Eroded material from this road
caused serious problems at the Nyabau waterworks.

One agency should have overall responsibility for erosion
protection, with powers to enforce such precautions as are

necessary.

The existing cleansing and refuse disposalserviceaiJlBintulu
or other smaller towns in the Study Area have not been ob-
served, though it seems likely that improvements similar to
those suggested for Miri would be beneficial.

84 ELECTRICITY SUPPLIES
8.4.1 General

The present electricity supply situation in Sarawak, and the
criteria to be applied to the provision of electrical supply
systems within the Study Area, are treated in Supporting Re-
port 6 Part III; where particular references are made to exis~-
ting systems within the Study Area for the purpose of extend-
ing the information available to towns and settlements not
served at present by the Sarawak Electricity Supply Corpora-
tion (SESCO). 1In this section the individual settlements and
their electricity requirements as recommended by the Study

will be discussed briefy.

At present only the three larger towns, Miri, Bintulu and
Marudi are supplied by SESCO with electricity 24 hours a day.
It is considered that all the settlements, including agricul-
tural villages, having a population in excess of 1 000 should
have the benefit in due course of an electricity supply by
SESCO. Many small bazaars below this populatior} already have
supplies from private licensees, and where possible these
supplies could with advantage be taken over by SESCO even

1
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though the population remains below 1 000. The general con-
clusions about future supplies, as summarised in Supporthw
Report 6, after discussions with SESCO engineers, are

as
follows:

a) it will not be economic to provide inter-connecting trans
mission lines between settlements, since all are small
and widely separated, within the next 15 to 20 years at

the least.

b) each town and settlement should have a separate power
station with generators driven by diesel engines,
Possible exceptions to this are Miri, Bintulu and Long
Lama ;

¢) all new electricity systems should, in accordance with
Government policy, be installed and operated by SESCO,
who should take over private systems as and when licences
expire.

842 Miri

Miri has a new SESCO power station at Pujut Road which was
commissioned at the end of 1971. In 1973 the plant consisted
of three 1 000 kilowatt (kW) sets and one 1 320 kW set. Two
larger sets, of 2 400 kW and 3 000 kW, are due to be installed
in 1973-74, giving an installed capacityof 9.7 Megawatts (mW)
before the start of the Action Programme period. Two further
sets of 5.0 mW each are planned for installationin 1975-1980.
Miri demand in 1972 showed exceptional growth (34 per cent in
peak demand and 40 per cent in units generated).

In 1972 the existing diesel generators were converted to dual
fuel operation and sets number five and six will use recipro-
cating engines designed for this. Sets number seven and
eight (5.0 mW) will be driven by gas turbines, using natural
gas as fuel.

Sarawak Shell Berhad has its own power station at Lutong,
feeding the refinery, company housing, and certain installa-
tions within the Miri central area. It would appear desir-
able for SESCO to take over the supply to isolated Shell users
within the Miri town area.

8.4.3 Bintulu

The SESCO power station at Bintulu contained installed capa-
city in 1973 of 1 155 kW, and two new 600 kW sets are sche-
duled for installation in 1974. There is a heavy but inter-
mittent demand from sawmills, with the result that the load
factor is low. Indications have been received of new sawmill
demands of 1 000 kW or more before the endof 1975. Excluding
these rather uncertain new requirements it is estimated that
the peak demand may rise to 3 000 kW by 1980. This would
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require the addition of three sets of 1 000 kW each during the
Action Programme period. Possibly the last of these should
pe a larger unit but in the cost estimates they have been
taken to be of equal size.

when the LNG plant at Tanjong Kidurong is well advanced there
is the possibility of using natural gas as fuel for Bintulu
generators.

Bintulu is the nearest load centre to a site for possible
hydro-electric generation on Batang Belaga in the Seventh
Division. However this site is some 90 miles away, and it is
not at present possible to foresee a demand sufficient to
justify a scheme to exploit the river potential, which is of
the order of 250 mW. Further investigation of this matter is
required as soon as the rate of growth of Bintulu demand be-
comes clearer.

 $BE. Marudi

Marudi has a SESCO power station of 410 kW installed capacity
in four sets. The peak demand is increasing very slowly but,
at the time of the regatta, it has exceeded the capacity of
the station with one set out of use) It is proposed that two
new sets of 250 kW each are installed in the period to 1980.

Due to the absence of road access to Marudi diesel fuel is
taken up river in 40 gallon drums. This adds greatly to the
operating cost which is double that of the Miri station.

845 Batu Niah

There is at present an electricity supply to Batu Niah by a
private licensee which is due to be taken over by SESCO in
1974, The existing system is only energised six hours a day,
and is limited to the bazaar area and immediate surroundings.
SESCO expects to complete renovations and some extensions to

the distribution system in 1975.

The installation of 260 kW of new plant is included in the
Action Programme; this assumes that the 60 kW of plant taken

over will remain in service.

84.6 Long Lama

Supplies at Long Lama are 1imited to one or more very .small
Privately owned generators. A completely new system will be
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required in 1977 when the bazaar is expected to expand con-
siderably with completion of the road link. Even with roaq
access the haulage of diesel fuel to Long Lama will be ex-
pensive. There is a possibility of developing a small hydro-
electric scheme using the waters of Sungai Temala or one of
its tributaries. The site would be about five miles east of
the bazaar, and investigation of this prospectshould;umcemi‘
without delay.

Peak demand is estimated to reach 150 kW by 1980 and 900 kW -
by 1990; the cost estimates have allowed for 260 kW of in-
stalled diesel plant by 1980, since the prospects and costs
of hydro-electric power are uncertain at present. i

8.47 Bekenu

There is at present a private supply system to Bekenu which
is due to be taken over by SESCO in 1975. This system feeds
over 30 shophouses and two schools. For its population Be-
kenu has an unusually high level of business activity, amh@
a growth in power demand to 90 kW is assumed by 1980. This
will require between 60 and 120 kW of new plant,depending mhj
the size and condition of the sets taken over.

848 Other Settlements 3

There are no existing systems of note, and no special
geographical factors affecting electrical requirements of the
other settlements, both new and proposed, in the Study Area.
They have been allocated electricity systems in accordance
with the criteria given in Supporting Report 6. Apart from
the sub regional centre in Niah-Suai, the timing of the in-
stallation of these systems is open to wide variation, de-_
pending on the resources available, and the town development
packages show merely those which could with benefit have
electrical systems of the size given. In the case of the
Niah-Suai sub regional centre an adequate power supply is
essential from the outset if it is to grow as envisaged 3

the Plan and meet the needs of its surrounding agriculturwl-
area. A

85 TELECOMMUNICATIONS
85.1 Introduction

The general criteria for this subject are set out in Support-
ing Report 6 Part III. In this part matters speciflcallfl
affecting the Fourth Division and the Study Area are dis
cussed. Individual telephone lines form the largest and moSt

important part of the service provided by the Telecommunica=
tions Department, and in this text and the cost studies they
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are the quantity which determines the size of the system. How-
ever it must be remembered that other services have to be pro-

vided. These services are listed below; those at the top of
the list being principally associated with the larger towns: -

- telex

- inland and overseas telegrams

- public telephone call boxes

- radio telephone

- radio call service for remote settlements

- special radio services for police, civil aviation and the
civil administration.

Costs of new works proposed are given in the Development P ack-
ages (Chapter 7) and in Supporting Report 10.

A micro-wave link system is already in use between Kuching
and Sibu, and is being extended through the Third,Fourth and
Fifth Divisions to Sabah.

Micro-wave relay stations in the Study Area are listed below,
reading from west to east:

From Third Division (Balingian) to -

Bukit Nyabau .(drop-off to Bintulu)

Mile 34 from Bintulu

Bukit Ancharang (south of Batu Niah)

Bukit Lambir (drop-off to Miri)

Bukit Dabei (east of Marudi) leading to Fifth Division.

Most of the new settlements to be recommended by the Study
will lie within a 20 to 25 mile radius of Mile 34 or Bukit
Ancharang stations, and it may be necessary to consider whe-
ther drop-off facilities will be needed in future at one or
both of these stations. At present these stations are planned

as repeater stations only.

8.52 Existing Services

The present telephone service in Fourth Division of Sarawak
is summarised in Table 8.2.

Sites for new telephone exchanges at Bintulu (in bazaar) and
at Miri (Merbau Estate) have been earmarked. Construction at
Bintulu is expected to start shortly. A new main underground
duct for cables has recently been laid between Miri and Piasau.
Overhead lines have been laid to Miri Airport and, for one
subscriber, as far as Tunku Abdul Rahman Village seven miles

from Miri.
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TABLE 8.2 EXISTING TELEPHONE SYSTEMS

Telephone exchange Linds nsed

Place 1970 er 1 000 Rema -

oputation [ pp, [ Moot o, of tines | Cuidion e

Miri ) o Automatic 1 200 2 000 ; 45 E‘I\to exchanges l !

Lutong ) 4 4 Automatic 21 50 ) {;:‘;l;:z:;d by 3

(junctions (cable)

Bintulu 6 200 Automatic 210 300 34
Marudi 3 900 Automatic 126 150 j2
Bekenu 700 Automatic 33 50 47
Niah 1 000 Automatic 10 20 10
Batu Niah 1 000 Automatic 21 30 21
Sebauh 700 Manual 9 13
Kuala Baram 500 Manual 5 10 10

Tatau - Automatic 19 50 - Outside Study Area e

8.5.3 New Development

Accelerated economic growth is expected to continue between
1975 and 1980 at four locations already provided with tele-
phone exchanges namely Miri/Lutong, Bintulu/Kidurong, Bekennf
and Batu Niah.

Growth is also expected at the small settlements, Long Lama
and Beluru which have at present no telephone service. b

In addition the planned new sub regional centre in the NiahJQ.
Suai RDA and the surrounding villages should be supplied with
telephone service. '

Of the above places Long Lama is the most remote from existing
telephone links and the micro-wave system. It is expected to
require one or more relay stations to connect with Miri. De-
velopment of Long Lama will be slight until such time as the
road connection with Beluru is open, which is expected to be

in 1977

The recommended sub regional centre near Bukit Igang is be-
tween the micro-wave stations at Mile 34 and Bukit Ancharang,
and is about 55 miles in a direct line from Bintulu. ]

Locations of all the above settlements are shown on Figure
8.2 together with the existing telecommunication network.
Their populations and telephone demands are set out in Table
8.3. The standard telephone densities given in Supporting
Report 6 have been adjusted in Table 8.3 where this has been
found necessary, for instance a bazaar centre like Bekenu is
expected to continue to require a higher density than a new

village of the same population.
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CHAPTER 9
MANPOWER

91 EDUCATION FOR WORK
91.1 The Simple Society

In a primitive or simple society education is not institu-
tionalised. Education, and living in the society are one and
the same thing. Children and youths see for themselves how
people behave and how all productive processes in the society
are performed. They try to copy the adults,and are generally
given tasks and responsibilities, which develop their under-
standing, proficiency and maturity. Apart from the tradi-
tional division of labour between men and women there is no or
only little specialisation.

91.2 The Complex Society

. A modern society can be characterised by its complexity which
among other things includes an extensive division of labour,
that is specialisation of work. The work processes are under
constant and rapid change and development because of techno-
logical innovations, whereas in the simple society the same
processes are repeated for generations or changed slowly and

gradually.

91.3 Division of Labour and Observation

The division of labour in a complex society usually extends
to the separate siting of work processes - e.g. offices, fac-
tories, building sites etc., and not in and around the house.
The result is that the young people have little or mno OPPO*-~
tunity to learn through observation and imitation, neither
can they become involved in all the work processes which would
give them some indication of job possibilities and preference.

Therefore to an increasing extent society must take over a
number of functions in relation to educating, guiding and
training young people at all stages of their development from
childhood to adult, working citizens. This becomes even more
true when the aim of the: society is to give all its members,
irrespective of race, location and social status of parents,

an equal start in life.

914 Cultural and Vocational Education

The education and training given to
them both for their personal and soc

the young should prepare
jal life in general, and
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for their productive work. Because working processes and
working relations are part of society's culture, there is
little distinction between cultural and vocational education,
This attitude seems to be increasingly accepted throughout
the world, leading to educational systems which permit students
to pursue various lines of education and to switch from one
line to another with a minimum of loss and trouble. Formal
education and at least a preparation for working 1life are
united until the stage where more specialised education for
work is necessary.

915 The INEM Example

An example of this approach is described in the World Bank's
magazine (1972). It describes a World Bank financed educa-
tion programme in Colombia, called INEM (Instituto Nacionales
de Education Media), as follows:

"Briefly, INEMs are six year secondary schools with
a diversified curriculum, operating under a new
educational concept. INEMs prepare students for
employment or for further technical training at
preuniversity and university levels. At the same
time, they offer sufficient academic education to
enable students to enter post-secondary institu-
tions or universities.

At each INEM, the first two years of the six year
course are for general exploratory studies in pre-
vocational subjects. At the end of the period,
students, assisted by guidance counselors, choose
more specialised courses to which they devote the
next two years. In the last two years, the options
become final. The student, again with assistance
from guidance counselors, takes the subjects which
will determine his future activities: humanities,
science, metal mechanics, electricity, construc-
tion, industrial chemistry, farming and/or animal
husbandry, secretarial, book keeping, social work,
community development, or home economics. The INEMs
aim is to offer a combination of options consistent
with the needs of manpower in the area where they
are located."

9.1.6 The_ Malaysian Approach

As anywhere else in the world there is in Malaysia a lively
discussion and activity in educational development. In Sara-
wak it has been stated recently that increasing emphasis
should be placed on primary education in order to give all
children equal opportunity of education. In addition the pri-
mary six selection examination will be abolished in 197k. It
is realised that many youths born and brought up in 1long-
houses and villages must face an adult life in towns with
specialised work in offices and factories; or as modern cash
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crop farmers. Tt is therefore necessary to prepare them for
this in the primary school.

The secondary school system in Malaysia is described in the
official Yearbook (1972)

icomprehensive Lower Secondary Education

At the end of primary school education when the pupils are at

the age of 12 plus they are promoted automatically to follow

Comprehensive Lower Secondary education for three years,

either in Bahasa Malaysia or in English." "...at this stage

the pupils must take one of the following subjects: Commer-

cial Studies, Domestic Science, Agricultural Science and In-

dustrial Arts as an addition to the academic subjects. At the

end of the third year all pupils will either sit for the

Lower Certificate of Education (LCE) or Sijil Rendah Pelajaran
(SRP) Examination.

Upper Secondary

Pupils who pass their SRP/LCE examination are promoted to Form
IV and to Form V the next year. They are divided into two
groups namely academic or vocational stream. Those in the
academic stream are taught subjects which qualify them to sit
the Malaysian Certificate of Education or Sijil Pelajaran
Malaysia examination at the end of Form V and those in the
vocational stream are being prepared to sit Malaysia Voca-
tional Certificate of Education examination.

Sixth Form

Education in Form VI is given to pupils who have achieved a
good standard in the Sijil Pelajaran Malaysian examination
or Malaysia Certificate of Education. Form VI is divided
into three streams, namely Science, Art oribchnicalstrgams.
Pupils learning at this stage will sit the Sijil Pelajaran
Tinggi or Higher School Certificate at the end of their
second year which is also an examination which qualify stu-

dents for entrance into the University."

In preparing the student for his or her working lifgit.seems
to be a primary object of secondary education to give the
youths a good picture of the variety of jobs available and to
develop within each student a realistic sense of personal
preference; moreover to explain the ways toachigvepreferred
Jobs and to give some understanding of working life as such,
especially the necessary discipline and the problems of per-
sonal communications. The more specialised education for
work will often take place outside the secondary school
system are described further in supporting Report 6.
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92 SOCIAL AND ECONOMIC ASPECTS OF EDUCATION
9.2.1 Benefits from Education

Expenditure on education can be considered a mix of conmmm;_?
tion and investment; consumption when education adds to a per-
son's general knowledge and understanding and to his cultural
status; investment when it makes him a better producer, that
is increasing his personal productivity. It is difficult in
practice to distinguish between the two, and it is extremely

difficult to estimate the benefits accruing from education,

Economists' have attempted to analyse the Gross National Pro-
duct and to determine the relative importance of the various
inputs: labour, capital and others, the latter also being
termed the residual factor. This residual factor includes
organisation, management, technological innovations and the
like - elements which all more or less can be traced back to
education. The results of these investigations,although un- =
certain, are interesting: ' i

- Solow (1957) found '"that only 10 per cent of the growth
American output between 1900 and 1960 could be explained by
the increase in inputs of physical and human resources;
leaving 90 per cent to be explainedby the residual factor.®

- Aukrust (1959) found "that about two-thirds of the growth
in Norway between 1900 and 1955 could be attributed to the
residual factor.," :

922  Setting Education Targets

There is no doubt that the importance of education has be
realised not only by Governments all over the world, but al
by the people. The political pressure for improved education
is evident in many countries, developing as well as dev
loped. It may lead to an over emphasis on education. Educ
tion must compete with other desirable activities, such
health and transport, for a share of scarce funds. This com="
petition should as far as possible be based on national con=.
siderations, supported by economic calculations. b

The distribution of funds between educationenulotherpurpoif
must be based on pragmatic considerations, as there apparent
could not be pointed out any general rules. Higgins (196
(op. cit.) refers the following: :

"In the course of series of UNESCO conferences a figure
four to five per cent of GNP has somehow come to be accept
as an appropriate target for expenditure on education'.AccO
ing to figures available to the consultants it seems as
Malaysia is slightly above this level. It also appears th
Malaysia is developing its educated resources rapidly A
shown by the following:
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Sarawak, Annual Growth Rates Based on 1961/1970 Figures

Annua l growth rate
Per cent

Number of pupils in Primary and

Secondary schools 3.1
Number of schools 3.2
Number of teachers 4.9
Number of trainee teachers 8.2

Enrolment in trade schools

(1964-1970)

a) full time 17
b) part time 10
Peninsular Malaysia, Annual Growth Rates Based on 1963/1970
Figures
Number of students in: Annual growth xats
Per cent

vocational schools 9.2
technical colleges 8.
colleges of agriculture 34
universities 25

There does not seem to be any general key to the distribution
of funds between education and other activities, but neither
is there any key to. the relative importance of general educa-
tion; primary and secondary schooling, and special education
for work. It is important to match the latter as closely as
possible to the demand for specialised labour,including tech-
nical and professional trades. For economic as well as social
and human reasons it seems inappropriate to develop skills
which could not be utilised. A high degree of flexibility in
education and training should therefore be maintained.

93 SPECIAL EDUCATION FOR WORK
931 General

Special education for work includes all types of training and
education; from short term courses to several years of uni-
versity studies. There is no need here to embark on a dis-
cussion on higher education, such as universities, technical
colleges and teachers' training institutions. Although of
utmost importance to regional development, these matters will
be treated and decided at national level. From a regional
development point of view it can be of importance that ad-
vanced education and training institutions are located in the
area in due time. Two Vocational Schools are recommended for
the Study Area during the Action Programme period 1975 - 80;
one in Miri to be in operation in 1976 and one in Bintulu in
1980. Details of the proposed Miri Vocational School are
given in Table 9.1. These schools could give Miri and Bintulu
a bias and initiate a desirable interaction between institute
and local enterprises, whether private or public.
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9.3.2 Manpower Demand for Specific Projects 3

The need for specially trained manpower and staff for speci-
fic projects prepared and analysed by this Study will be in-
dicated in Supporting Report 10, and in the Action Programme
in the Main Report. This chapter therefore contains a general
discussion of manpower training, relevant to the Study Area,

9.3.3 Types of Manpower Training

Development of productive skill could be undertaken in va-
rious ways: f%

- all necessary skills, know-how and proficiency could be
obtained at work; new workers being instructed by their
 foremen and fellowworkers; or ;

- before commencing a job all necessary skill could be ac-}i
quired by institutionalized training, so that the worker
would be ready for his job when instruction was finished;
or o

- a combination of the two approaches.

The systematic organisation of vocational training is the
responsibility of the Federal Ministry of Labour and Man-
power, under whose responsibility is the National Industrial
Training and Trade Certification Board (NITTCB). "The objec~
tive of the Board is to develop skilled manpower resourcesin
order to fulfil the New Economic Policy objectives, particu-
larly in respect of rectifying the nation's economic imbal-
ance, and its functions are:- -

a) to initiate and establish industrial training programmes
which include preparatory trade training, in-plant and
accelerated training, upgrading training, instructor aniﬁv
supervisory training; {

b) to establish national training standards and develop
training syllabi; and -

c) to organise and implement a national programme of tradﬁ?ﬁ
skill testing and award certificates to those who quali-
£yt :

The training programme consists of: e

The National Apprenticeship Scheme, which aims at producing
fully qualified tradesmen at the end of a four year training
period. The main trades taught are mechanical, electrical
building and printing. The training is a combined on-the-job
and institution approach. Each apprentice must have a con-
tract with an employer, who must provide adequate on the job
training. The apprentice will attend an Industrial Training
Institute for a 22 week period during the first year and 1159

weeks during each of the following three years. =

In Plant and Specialised Training Services offer training i
the factory for special purposes. The Training Service cany
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' good reasons for Sarawa

supply training programmes, instructors and training of in-
structors. The service also includes up-grading courses, SO
that workers can gradually improve their skills and abilities.

from this it is apparent that Malaysia already has a framework
for developing an up-to-date industrial labour force. The
pnumber of Industrial Training Institutes will be expanded.
one is under consideration for Sarawak, depending on the re-
sults of the Manpower Survey which was commenced in August
1973. At the same time it is the intention to establish a
Vocational School in Miri with a capacity of 300 students, to

be in operation in 1976.

Modular Training Courses will be expanded. Through a number
of short term courses from one to a few weeks, this type of
training builds up increasing skills. The worker - and may
be his employer - can either aim at obtaining a narrow and
specialised skill, corresponding to his actual work situa-
tion; or he can aim at acquiring a broader skill so that he
can master a wider range of operations. There seems to be
k to pay special attention to these
possibilities, which are flexible and inexpensive. In a
Brazilian survey from the city of Sao Paulo, Higgins (1968):
"A combination of on-the-job training and vocational schools,

sufficed to meet all skill requirements within three
large

LR L |

months to a year, even when the intake consisted in
measure of illiterate peasants”.

There is reason to adopt an optimistic attitude towards the
development of a satisfactory and capable labour force over
the years.

In the short run there may be difficulties inattracting peo-
ple to the industrial labour force. The reasons may be shy-
ness and lack of knowledge; uncertainty with respect to living
and working conditions or discontent with these conditions.

The remedies to overcome these difficulties could be:

- better information in schools, through radio and televi-
sion;
- giving higher prestige to manual and technical labour,

through public speeches, awarding of prizes for good work,
acknowledgement of Trade Unions as important social fac-
tors;

- a change in the wage/salary structure (income distribution)
to the benefit of trained farmers, workers etc.

-~ a well developed labour recruitment system.
As long as white-collar jobs are better paid,more convenient
and higher esteemed, it will be difficult to convince a con-

siderable part of the intelligent youth to go for a career as
skilled or trained labour.
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It appears from this that the authorities in Sarawak shmuﬁh
follow closely the development of training facilities and in-
centives offered by the Federal manpower authorities in order
that a fair share may be applied to Sarawak. In the plann i
stage of new enterprises a careful examination should be made
of how the maximum local people could be employed.If training =
is necessary, schemes for such training should be worked out
by the manpower training authorities in Kuching and in Kuala
Lumpur. .

94 RECOMMENDATIONS

Based on the foregoing the following recommendations are put
forward: s

a) Primary and Secondary Education should give the students
a fair idea of the working life in a modern society,imng"
cluding job varieties, training possibilities and working
conditions. In addition to or instead of books,magazines
could be used, describing relevant subjects in text, pic-
tures and other illustrations. The magazines should be
the private property of the students. Secondary schools
should continue giving a pre-vocational education in opti
mal disciplines. .

b) Industrial Trainin ng Centres and Vocational Schools should
be established after a very thorough study of the kindof
skills needed in Sarawak. This approach has already been
provided for through the newly commenced Manpower Survey.
Particular attention should be given to the endeavours of
the Federal Training Service to initiate a programme for
studying the specific actual skills requlrementscﬂTMalay~?
sian industry, and to investigate the optimum length of;
training for various trade skills to ensure that training
time is reduced to the absolute minimum compatible with
the requirements of the various industries. !

¢) Modular Courses should be introduced as soon as possible
using existing facilities where possible,such as schools,
public and private workshops, depots and building sites
for instruction. 1

d) New investors whether domestic or foreign should be in-
duced to cooperate in training programmes.

e) Wood and timber processing Courses should be established
in Bintulu parallel to the development of new timber com=
plexes. X

f) Recognition should be given to people qualifying in carrys
ing out skilled work in agriculture, industry and com=
merce. This could be done by improving work conditions
whenever possible, by public acknowledgements and,throush
further education. '

g) Adult Vocational Training should be available for self=
educated workers who wish to further qualify themselvess =
Correspondence courses should be developed in all suitablée
fields.
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generally it is recommended that the Sarawak authorities
should:
- prepare for the necessary sites in and around towns for

training facilities whether in buildings or in the open air

. keep a close watch on all major projects coming up with a
view to organising training in due time and ahead of com-
mencement of operations

. cooperate closely with the Training Service of the Federal
manpower authorities to ensure their assistance and co-
operation.

95 LABOUR RECRUITMENT

This is a vital aspect which must be an integral part of the
whole organisation for development. In recruiting people for
new jobs, whether in agriculture, forestry, industries or
services there are two different aims to be pursued: -

'~ to select persons who are, or can be made suitable for the
available jobs through appropriate training;

- to give people, who are facing special difficulties in
their present location or occupation a chance to improve
their economic and social situation.

The proper relationship of people to jobs can be obtained by
bringing jobs to areas where unemployed and under-employed
people live, or by bringing people to the jobs. Both ap-
proaches have been included in the development recommenda-
tions, but it is inevitable that the greater part of the Plan
will require migration of people to jobs. In order to organise
this migration and to follow the human, social and production
problems arising from this transition, it is recommended that
the State Manpower Section, already established in Kuching as
a branch of the Federal Ministry of Labour and Manpower , should
be strengthened to take up the following tasks:-

a) to establish a State-wide network of labour registry
offices where potential workers could be matched with
available jobs. Final screening and selection of workers
would remain with the receiving employer or agencye. For
example, in the case of potential agricultural migrants
to SLDB initiated schemes, it would be the Settler Deve-
lopment Division of SLDB which would undertaken the

screening.

b) to conduct research into all social and psychological
problems "arising from people's migration and settling
under new and often unknown conditions. This kind of re-
search is necessary to obtain a more firm basis for deci-
sions on settler selection and the conditions offered to
migrant settlers. The knowledge is also mnecessary to
ensure the welfare of the people and a smooth implementa-
tion and operation of new development schemes.

should be carried out by a

Such research, it is proposed,
tion established within the

sSpecial Sociology Research Sec
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State Manpower Office. The Section need not be large but
should consist of one or two sociologically trained staff
who would be available to undertake investigations wherever
needed. This aspect in discussed in greater detail in Suppor-
ting Report 4.

TABLE 9.1 MIRI VOCATIONAL SCHOOL PHYSICAL REQUIREMENTS AND COSTS
( THOUSAND DOLLARS)

Net Area in
No. square feet Building (Cast Purmit E
Accommodation Unit of '::“ t““ quipment
Units Per Total Per Total v Cost
Unit kg square foot i
Section I - Teaching and Communal
Classroom 6 750 4 500 -
Laboratory 1 1250 | 1 250 18
Commerce Room T 1 600 600 14
Drafting Room II 1 1 250 1 250 6
Mechanical Shop 1 3 Boo 3 800 270
Electrical Shop 1 3 200 3 200 120
Auto Mechanical Shop - 5 200 5 200 102
Welding/Sheet Metal 1 3 200 3 200 102
Library 1 1 750 1 750 23
Administration Area I - - 3 500 12
Multipurpose Hall/Kitchen 3
Area I i 5, 000 "
Ablution Area - - 450 -
Roof Covered Area I - - 3 500
Total net Area 37 200
Walling/Circulation
(30 per cent of 37 200) SAERGY
Total gross Area and Cost 48 hoo 10.5 508 681
Area per place 161
Section 11 - Boarding Facilities
180 Boarders at 70 square 12600
feet
Walling/Circulation 3 80O
(30 per cent of 12 600)
Total gross Area and Cost 16 40O 13 213 32 -
Area per Boarder 23
Section II1 - Staff Houses
Principal House 1 1 %500 1 900
Labour House 1 1 8oo 1 Boo
ot
Total gross Area and Cost 3 700 14 52 = 3
Grand Total 773 73 681
—
Miri Vocational School
The proposed vocational school im Miri would be based on the following:
1. Enrolment 3. Entry Qualification and Final E;gﬂi&!igﬁ
Total enrolment will be 300 students(180 boarders) The entry gqualification for the trade 'ﬁ
distributed as follows: copy-typist courses is the Sarawak Junior CoX

tificate, and for the Shorthand-typist course

60 Mechanical Engineering Craft Practice the Overnass Schoal Certiffdate/N,Ciks

60 Electrical Installation Technology

60 Automotive Engineering Craft Practice Trade students are prepared for the city “ﬁ

60 Welding/Sheet Metal Guilds of London Institute Examination, &%

60 Commerce (shorthand/typist, copy-typist) Commerce students (shorthand and copy-typist
for the London Chamber of Commerce Examina-
tions.

2. Annual Output
Output starting from 1978 will be about 140 annual- 4 anaih of Courss
ly, consisting of: - wength of ~oures

20 Meshantenl Trade courses = 3 years

20 Electrical Commerce = 1 year

20 Automotive

20 Welding/Sheet Metal

60 Commerce 5. Number of teachers/instructors: 25
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APPENDIX 1
POPULATION AND SETTLEMENTS IN MALAYSIA

[l POPULATION

The total population of Malaysia, according to the 1970 cen-
sus, was 10.45 mn. Of this figure 8.82 mn were in Peninsular
Malaysia, 653 000 in Sabah and 976 000 in Sarawak. The majo-
rity of the population is rural. The term rural has diff-
erent connotations for the different states within Malaysia.
Similarly the term urban also has different meanings for
different parts of the Federation. 1In Peninsular Malaysia,
the term urban has been used to describe all gazetted adminis-
trative areas with a population of 10 000 or over, and all
other areas have been classified as rural. In Sabah and
Sarawak, however, owing to the scarcity of towns with a popu-
lation threshold of 10 000, it would be unrealistic to apply
the threshold from Peninsular Malaysia, and instead a rather
arbitrary set of factors, namely population size and function
have been applied to identify urban, and semi-urban areas
from purely rural areas.

In Malaysia as a whole the urban and rural population distri-
bution shows not only differences in terms of geographical
distribution but also of ethnic groups. In Peninsular Malay-
sia the large cities and dense population are on the West
Coast; in the Borneo States the coastal towns are usually the
largest urban centres, while the interior areas are less
densely inhabited. In terms of urban community distribution
in Sarawak and Sabah 60 per cent is Chinese, 25 per cent is
Malays and 10 per cent is Indian. Urbanisation of other in-
diggneous groups than the Malays is insignificant (see Table
51}

TABLE I.1 RURAL/URBAN POPULATION DISTRIBUTION 1970 IN
SABAH AND SARAWAK

i Urban Rural

Comaiani Ly e e Per cent Per cent
Malays 15 85
Chinese 46 54
Indian 35 65
Dayak 2 98
Kadazan 3 97
Other Natives 5 95

nant ethnic groups are the
I.2) while the minority groups like th
tives of Sarawak and Sabah consist of
tribal groups.

e Dayaks and other na-
a multitude of smaller
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TABLE I.2 POPULATION COMPOSITION OF MALAYSIA 1970

Race Number Percentage
Malays 4 886 912 46.8
Chinese 3 555 879 Jh.
Indians 932 629 8.9
Dayaks 386 260 L W
Other Natives 337 395 32
Kadazans 184 512 1.8
Others 155 943 125

10 439 530 100.0

The population of the State of Sarawak is predominantly Da-
yak. However, they are not of one homogeneous group, being
made up of two major groups known as the Land Dayaks and the
Ibans. Table I.3 gives the composition of the individual
communities in Sarawak.

TABLE I.3 COMPOSITION OF SARAWAK POPULATION 1970

Population

Community Group

Number Percentage
Dayaks 386 260 39.6
Chinese 294 020 30.1
Malays 182 709 18,7
Other Natives 103 194 10.6
Others 9 Y35 1.0

975 918 100.0

The existence of a multiplicity of ethnic groups with diff-
erent levels of economic, social and political status causes
definite problems to the development of the Nation, which is
reflected in regional imbalances in terms of occupations and
income. It is the stated policy of the Malaysian Government
to restructure the society to even out such imbalances and to
achieve National Unity.

Improvements in medical and health services have increased at
a rapid pace during the last decade, resulting in a signifi-
cant decline in death and infant mortality rates. In Penin-
sular Malaysia the infant mortality rate dropped from 68.9 per
thousand live births in 1960 to 42.2 per thousand in 1968,
while the corresponding decline in Sarawak was from 55jJ11960
to 32 in 1971. The crude death rate for Peninsular Malaysia
was 7.6 per thousand population in 1968 as against the corres-
ponding rate of 9.5 in 1960; while that of Sarawak has 4.9
per thousand in 1971 as against a rate of 5.8 in 1960.Sarawak's
birth rate per thousand population has increased from 27.7 in
1960 to 28.9 in 1971. These factors have important implications;
especially with regard to the decline in the death rate which
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has not been matched by a comparable decline in the birth rate.
The National Family Planning Programme envisages that by 1985
the annual rate of population growth will be reduced from the
current rate of about three per cent to two per cent. At an
annual growth rate of 2.8 per cent, Sarawak will reach a
population of 1.7 mn in 1990,

[2 OCCUPATION STRUCTURE

The employment composition in Malaysia is predominantly one
of primary activity which accounts for not less than half of
the total employment. Peninsular Malaysia has about 55 per
cent of her total employment in primary industries (Table I.4
as compared to about 75 per cent in Sarawak.

TABLE 1.4 EMPLOYMENT BY SECTOR, PENINSULAR MALAYSIA 1970

Share of Total
Sector
Per cent
Agriculture 49.5
Mining 2,2
Manufacturing 9.2
Construction 395
Electricity, water and 0.6
sanitary services
Transport, storage and 3.7
communications
Commerce 11.6
Services 19.7
100.0

In Sarawak the percentage of workers employed in primary pro-
duction has shown a decline since 1960 when about 82 per cent

of the employed labour force was engaged in primary activities

like agriculture, forestry, fishing, mining and quarrying.

Secondary industries account for 28 per cent of total employ~-

ment in Peninsular Malaysia as compared'hnabout 15 per cent

in Sarawak. Service employment accounted for 17 per cent ?f

total employed in Peninsular Malaysia and 10 per cent in

Sarawak.

Normally rural and semi-urban settlements have a high propor-
tion of primary activities and a low level of secondary acti-
Vities like manufacturing, commerce, transport,construction,
utilities and services., Table I.6 illustrates this point.

No comparable figures are available for Sarawak as a whole but

within the Study Area a rather similar employment structure
Prevails, which clearly indicate the urbanisationis a neces-
sary although not sufficient condition for changes in occupa-

tion structure to occur.
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TABLE I.5 EMPLOYMENT COMPOSITION FOR DIFFERENT SIZED
SETTLEMENTS IN PENINSULAR MALAYSTA

Bmplayment Percentage of employed
sectox Rural Urban Metropolitan Total
Primary 728 2542 5.7 54.6
Non-Primary 27+3 74.8 94.3 45.4
100 100 100 100
Note: Rural - refers to settlements of less than 5 000
population.
Urban - refers to settlements of from5 000 to 75 000
population.
Metropolitan - refers to settlements of more than

75 000 population.

The annual rate of population growth in Malaysia and Sarawak
is estimated to be about 2.8 per cent and the rate of increase
of the labour force at 3.2 per cent (or 3.1 per cent for
Sarawak). The unemployment rate was estimated at around eight
per cent of the labour force in Malaysia in 1970,a figure not
very high among developing countries, though the overall em-
ployment target during the Second Malaysia Plan period is to
hold the unemployment rate at no more than 7.3 per cent of the
total Malaysian labour force. A sample survey of Sarawak's
seven major towns over a period of one year from December
1967 - November 1980 shows that in the age group 15 to 60 years
nine per cent were unemployed, though only five per cent were
actively unemployed, the balance, four per cent, not seeking
employment.

Generally in Malaysia, even though the proportion of males
and females in the total population is roughly equal, a point
worthy of note is that female employment in urban activities
is usually not more than one in five of the employed labour
force and in smaller towns the ratio can be 1 in 15 as the

sample survey on the labour force in Sarawak's seven major
towns has revealed.

Female participation in the employed labour force is compara-
tively not so significant. In Sarawak it is also noteworthy
that between 50 to 60 per cent of those not seeking employ-
ment are females who also constitute about 75 per cent of those
seeking employment but are not employed. It is presumed that
those unemployed, both males and females, are in the younger
working age group, a possible indication also of migration
from rural to urban areas of able bodied young males and fe-
males. This therefore suggests that female employment in
Sarawak in particular, and Malaysia in general, has an impor-
tant effect on the employment structure of towns of various
sizes and that greater employment opportunities for females
exist when the towns are larger.
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Malaysian experience in general and Sarawak's in particular
confirms that rural and semi-urban settlements normally re-
sult in a high proportion of primary occupations and a low
level of employment in secondary industries and services.
As towns increase in size there will be a decrease in primary
employment and a gradual increase in non-primary occupations;
such a change is not only gradual but could take a long time
pecause migrants from rural areas to towns find it difficult
to divorce themselves from primary occupation such as market
gardening which is a form of guarantee for their subsistence.

13 SETTLEMENT PATTERN

From a nationwide point of view '"Malaysia manages to achieve
a fairly high level of per capita income with less urbanisa-
tion than other countries seem to need", and '"the pace of
urbanisation is somewhat slow in relation to the overall rate
of growth of the economy" (Foundation of Canada Engineering
Corporation et alia 1972).

The Pahang Tenggara Report findings conclude that in the urban
hierarchy in Peninsular Malaysia all the major cities, with
the exception of Johore Bahru which is more closely linked to
Singapore, might be regarded as satellites of Kuala Lumpur,
the national capital. The geographical distributionof cities
and city sizes clearly reflects the regional imbalances within
Malaysia and within individual states in the Federation.
Peninsular Malaysia, which is economically more advanced than
either Sabah or Sarawak, has 22 out of a total of 28 cities
with populations exceeding 18 000. Sabah and Sarawak each
have three cities of such size, but the top ranking cities in
the Malaysian urban hierarchy are all located in Peninsular
Malaysia, for example Kuala Lumpur (708 000), Georgetown
(332 000) and Ipoh (275 000). In Sarawak greater Kuching,
which has an estimated urbamn population of " 1101000; " ranks
fifth in the Malaysian urban hierarchy as compared to Sabah's
largest town, Sandakan, which ranks fifteenth.

In Sarawak the regional structure has been characterised by
the rapid growth of the state capital, Kuching,and the Divi-
sional Centres of Sibu and Miri. These first three ranking
cities at Sarawak State level have been dominating the eco-
nomy for a long time and will continue to do so at the expense
of other centres if new regional growth centres  are not
Created.

In 1970 Sarawak had 20 towns and townships with population
Sizes ranging from 600 to 110 000. Although the rate of ur-
banisation in Sarawak is not easily discernible, existing
statistical data show that some towns, especially those below
5 000 population, do show remarkable changes,with population
increases of between 100 per cent and 200 per cent be?wgen
1960 and 1970. Out of those towns and townships identified
eight are showing relative growth. Apart from Limbang, Miri-
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Lutong, Sibu and Kuching, these are below 5 000 people; each
thus indicating that urbanisation in Sarawak, like in many
developing countries in Latin America, is possibly a stage
by stage process whereby rural migrants go from farms to small
towns, and from there, after a stopover for a certain number
of years, to the bigger towns. This process has important
implications for planning, especially of the service centre 3
network, and if the rural - urban migrationis to be arrested,
the smaller towns should be developed to the extent that the
facilities that rural migrants are seeking can be made avail-
able to them in conveniently located towns. !

Although some small towns have shown a phenomenal increase in
population, those with populations below5 000 taken as a who.
have shown a relative decline in the share of the total urban
population of Sarawak i.e. a decline from 16.8 per cent in
1960 to 12.4 per cent in 1970. Towns of between 5 000 and
10 000 population have increased their share from 7.5 per cent
to 10.9 per cent over the same period; for the three 1arges’%%-
urban centres their total relative share has increased from
76 per cent to 77 per cent over the 10 year period. A rathe
similar situation also prevails in Sabah where the corres-
ponding figures for the growth of towns of various sizes are
comparable with those of Sarawak although the latter  has
larger towns and a slightly larger percentage of its popula-
tion living in towns. 1§

The rapid growth of towns without proper planning can serious=
ly hamper the future town structure. Realising the problems
of unplanned development from experiences derived from other
countries, it has been expressed policy of the Malaysian Go=
vernment now to concentrate on regional development and the
creation of regional growth centres and a network of serVicﬁjf
centres throughout the State. The Land and Survey Department
(1973) has proposed a 14 pole service centre network as shown
in Figure I.1. The study pointed out that the existing
pattern is a rapidly developing three centre structure which
will not be the strongest base for bridging the rural-urban
economic gap. Consequently a fourth regional centre at Bin-
tulu has been proposed, and it appears likely that Government
is making an all out effort to make that proposal a realitys.
In the Study Area the Consultants, in their thinking of ur-
banising rural areas, have also arrived at the conclusion
that a hierarchy of service centres is essential not only for
keeping a check on rural-urban migration, but also on the best
use of land, location of public services and other infra-
structure.
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APPENDIX II
SEWERAGE SCHEME FOR BINTULU

1 INTRODUCTION

Proposals have been made for extensive urban development of the
existing town at Bintulu, extending north to Tanjong Kidurong.
It is proposed that what will, in effect, be an entirely new

town should, from the outset, be provided with an efficient

and hygienic means of disposing of its sewage and other ef-

fluents. This Appendix has been prepared to indicate a means

py which the town can be provided with main sewerage.

The development area, shown in Figure II.1, is a stretch of
land up to 1.5 miles in width extending along nine miles of
coast and four miles of estuary. There are three flat areas
of ground at approximately 20 feet above mean sea level ,divi-
ded by two ridges, one extending from Bukit Nyabau to Tanjong
Batu and rising to a height of about 300 feet, and the other
at Tanjong Kidurong rising to about 250 feet. These ridges
form natural boundaries for three sewerage zones into which
the development area would be divided.

[2 SEWERAGE ZONES
I1.2.1 Southern Zone

The southern zone would extend from Sungai Sibiu to the Tan-
jong Batu ridge and include the existing airport, bazaar and
development along Jalan Kidurong. In the town plan,proposals
have been made for domestic, industrial,commercial and insti-
tutional development within the zone, which will provide for
a maximum population of up to 26 500, with maximum 180 acres
laid out for industrial development and 390 acres for commer-=
cial and institutional development. Populations used were
calculated as the maximum which should be accommodated on the
areas (zones) which would be available for development by the
given date, and they exceed quite considerably the target
populations for those dates which have derived subsequently.
The respective population figures are as follows:

Target population Maximum population
1975 8 500 29 100
1980 14 000 58 600
1990 38 000 77 000

Except for the northern part which rises towards the ridge,
the zone is generally flat, and the topography does not in
any way dictate the required arrangements for the sewerage

layout.

122 Central Zone

There is no existing development in the central s
which would extend from the Tanjong Batu ridge to
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ground at Tanjong Kidurong. Proposals have been made for
domestic, induStrial,commercial.and.institutional development
with a deep water port to the north. The indicated areas will
provide for a population of maximum 50 600, with 850 acresh
laid out for industrial and port development and 620 acres
for commercial and institutional development. The =zone is
present drained by three natural water courses, the Sungai
Terus, Sungai Sebatang and Sungai Plan Besar. Except for an
area of flat swampy ground between the Sebatang and Plan
Besar the ground slopes are generally towards the coast, and

dients. This zone contains glass sand deposits,and detail
planning of sewerage should be coordinated with planning
the glass sand exploitation.

11.2.3 Northern Zone

The northern zone, to the north of Tanjong Kidurong,
consist of the flat coastal strip 1.25 miles long and 0.5 mi.
wide behind which the ground rises to a height of 250 feet
There is at present no development in the zone, the whole 0
which is designated as the site for a LNG plant; this
cover an area of about 400 acres.

I3 POPULATION AND SEWERAGE FLOWS

There are about 7 000 people at present living within  the
development area, mostly around the bazaar and the airport :
the southern zone. Future increases in population will
due principally to migration resulting from commercial

industrial development. In the town plan (see Chapter
provision has been made for a maximum population of 77 00
In addition to this there will be a total of 1 480 acres !
industrial and port development (excluding timber mills) an
1 000 acres of commercial and institutional development.

In view of the flat nature of the terrain and the amount
pumping that will be necessary, it would be uneconomical ¥6
provide anything but an entirely separate sewerage system
this means excluding storm water from the system as far as
possible and providing separate arrangements for surface
water drainage. Nevertheless, a small amount of storm waté&
will find its way into the sewerage system during and afte
periods of rainfall. The average daily flows of sewage woull
normally be calculated from water consumption projections,a®
it has been assumed for the purposes of these preliminary €=
timates that the average daily sewage flows will be a
follows: 50 gallons per head from domestic and commercia
premises and 1 500 gallons per acre from commercial,institd
tional, industrial and port development areas. These figure
are based on experience of similar developments elsewheres

154



STQEITEAR 3JON - U 830N
€169 CRE*1 €1¢*1 ceg¢ oRz2 ¢ S60°T g1zt ofé6*z 968°2 1£L*0 099°0 ccyt Te30L
e*‘u e‘u - - er'u ik ¢ - - e L R - - IN uJIay3jIoN
SEL'Yy gle "t 0£6°0 0£6°2 S16°¢ 096°0 €l9*0 0gg"1 £EBi1 €140 o%Z*0 0Li*0 1®301 qns
0S%*0 05%°0 - - 0S%*0 05% "0 = - o%Z 0 0%2°0 - - %2
cgH"1 €28 0 SHO"0 €19°0 GC1*1 015°0 0f0'0 S19°0 | go6°0 €Ly o €10°0 02% "0 £2
094°1 - S6%°0 4 A SIL1 - 0SH*0 €921 LS 0 - €2z 0 0sE-0 22
ohO0"1 - 06£°0 059*0 €610 . c61* - - - - - - 12 Teajusy
ogr*e 0lz*0 <gsto cze 1 ggly SE10 oR<*0 050°1 €L1°1 890°0 0zH*0 €890 1e301 qng
09€*0 - 0420 060°0 | S52°0 - €CZ 0 - 0S1°0 - 0S€1*0 - £s
S9E*1 - S1E£°0 050°1 0S1°T - Sge*0 $98°0 | 0il‘'0 - 0LZ2°0 005" 0 2s
GSY{ "0 0420 - ¢gr1"0 | og2€'0 cE1°0 - cgiI*o | €520 g90°0 - CE1°0 1s uIsy3inos
aoK ann aoK aOn aou aoK aou oK aou oK 9K a9k
Te30l | TeTa3snpuyl | TefoIswmon | oT3sawoqg | T30l | TeTI3snpu]l | Terdsssuwwo) | 2r3samwoqg | O30l | TeFI3SNpu]l | TeTdJdaumo]) | 2T3samoq 0z -qng suoz
0667 0g61 cl61
MOTd HMAHLYIM XHd TOVHIAV
SMOTd FOVMAS @alddrodd 1°IT ITAVL

155



When developed to a population of 77 000 it is estimated that
there will be an average flow of 2.2 mgd in the southern zone
and 4.7 mgd in the central zone. At present no information
is available of the quantity of sewage that will be generated
in the northern zone. The total average flow for the deve-
lopment area excluding the LNG plant will be 6.9 mgd,equal to
90 gallons per head.

There will be variations in the rates of flow in the sewerage
system throughout the day and even in a separate system these
variations will be accentuated by storm water wunavoidably
entering the sewers. In general the number of times that the
peak flow in the sewers exceeds the average dry weather flow
(known as peak flow factor) will be related to the size of
population served; fluctuation will be less for large popu-
lations than for small. For the purposes of this preliminary
study it is proposed that the principal sewers and pumping
stations should be designed for flows equal to four times the
average dry weather flow, and minor sewers for six times aver-
age dry weather flow. Peak flow factors of +this magnitude
have, in practice been found to give satisfactory operational
results when used to design sewerage systems serving popula-
tions of similar size.

The average dry weather flows for the populations and areas
are shown in Table II.1, and the corresponding peak flows at
the pumping stations are shown in Table IT.2.

TABLE II.2 PUMPING STATION PEAK FLOWS

Peak Flows
Pumping Station Discharge Point 1975 1980 1990
mgd mgd mgd
18 Sub~-zone S2 1.012 | 1.280 | 1.820
28 Sibiu sewage treatment works L,.692 6.900 8.720
3S Sub-zone S2 0.600 1.020 1.440
1C Sub-zone C2 - 0.780 4,160
2C Sub-zone C3 2.300 7.640 | 11.200
3C Sebatang sewage treatment works | 6.892 | 14.060 | 18.940
he Sub-zone C3 0.960 | 1.800 | 1.800

14 SEWAGE TREATMENT AND DISPOSAL
[1.4.1 General

The degree of sewage treatment required depends on the effect
the effluent will have on the receiving waters and the uses
made of them. At Bintulu, the effluent would be disposed of
to the sea, either directly by submarine outfall or indirect-
ly into a river estuary.

The alternative methods of sewage disposal in this situation
are as follows:

a) primary and secondary treatment to reduce the pollution
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load(measured as biochemical oxygen demand)by 95 per cent
and the suspended solids by 90 per cent, and to destroy
between 80 per cent and 95 per cent of the pathogenic
organisms; effluent treated to this degree would be sui-
table for discharge to an estuary or to the sea at low
water level;

b) primary treatment only to reduce the pollution load by
(say) 50 per cent, and the suspended solids by (say) 80
per cent, followed by discharge to shallow water through
a short submarine outfall; or

¢) disintegration and screening to remove gross solids
followed by discharge by long submarine outfalls; in this
case discharge should be made at a depth of not less than
six fathoms (36 feet).

Primary and secondary treatment could be given by:

a) conventional treatment works using either biological fil-
ters or an activated sludge process;

b) stabilisation pond systems; or

¢c) mechanically aerated stabilisation pond systems.

The use of conventional sewage treatment at Bintulu is not
recommended in view of the higher cost, lack of local opera-
tional experience and difficulties in disposing of sludge.
Stabilisation ponds provide a more suitable method of treat-
ment as they require less operational skill, and reduce the
problems of handling sludge which digests in the ponds and can
be removed at about two-yearly intervals. Ponds require large
areas of flat ground and if possible should be located adja-
cent to a water course with sufficient natural flow to dilute
the stabilisation pond effluent; a total area of about 44
acres would be required to treat the total flow anticipated
in 1990. In the present paper proposals are based upon
treatment in stabilisation ponds, for reasons which are given
later in this section.

The total length of the development areais some 13 miles, and
since it is proposed that initially the development should
take place at the extremities of the area, around the bazaar in
the south, and near the port area in the north, it is clearly
advantageous to provide separate sewage disposal facilities to
serve the two parts. They correspond conveniently to the
Southern and Central zones described above.

Il42  Southern Zone

There is a suitable site for a stabilisation pond on land not
scheduled for development adjacent to Sungai Sibiu (shown on
Figure II.1). The location is more than half a mile fromany
Proposed development and treatment could be provided to a
suitable standard; an area of about 14 acres would be re-

quired.

157



1143 Central Zone

The only suitable areas of flat ground on which a system of
stabilisation ponds could be constructed in the central zone
have been shown in town plan as scheduled for industrial de-
velopment. It may therefore be necessary to redesignate part
of the industrial area for use as a sewage treatment works site,
If no land can be made available there for a sewage treatment
works, the alternatives would be either to transfer the flow
from the central zone for treatment with the flow from the
southern zone at a combined works at Sungai Sibiu, or to dis-
charge the sewage, after disintegration and screening, to deep
water through a submarine outfall off Tanjong Kidurong. Nei-
ther of these alternativesis attractive. To transfer the flow
to the southern zone, a distance of up to eight miles, would
be uneconomic, and it would be impossible to prevent the sew-
age from becoming septic. At present there is no suitable
site at Tanjong Kidurong from which an outfall could be con-
structed.

The most satisfactory solution is considered to be to treat
the flow from the central zone at stabilisation ponds adja-
cent to Sungai Sebatang as shown in Figure II.1. This area of
land required to treat the 1990 flow would be about 30 acres.
This could be reduced to 18 acres by using mechanically aera-
ted ponds but would involve higher operating costs. Compari-
son of these two alternative methods of treatment should be
carried out at the design stage. When locating a suitable
site in detail, consideration must be given to the value of
its glass sand deposits, and the possibility of quarrying and
stock-piling glass sand as part of the process of pond exca-
vation.

Should future development be such as to produce a shortage of
flat industrial land, then the possibility of constructing a
submarine outfall at Tanjong Kidurong and disposing of the
sewage flow to deep water could be further investigated with
a view to dispensing with the stabilisation pond site at a
later date.

[1.44 Northern Zone

No provision has been made in this preliminary study for the
disposal of sewage from the LNG plant in the northern zone as
the quantities of sewage involved are not known. Small quan-
tities of domestic sewage could be treated by means of septic
tanks and/or sea outfall; large quantities of industrial ef-
fluent would require special consideration. If at a future
stage a submarine outfall were to be constructed at Tanjong
Kidurong then the flow from the LNG plant could be pumped
through a pipeline laid along the coast to a common headworks.
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145 Summary of Disposal Recommendations

Preliminary recommendations are that two systems of stabili-
sation ponds discharging to Sungai Sibiu and Sungai Sebatang
should be constructed to provide treatment and disposal facili-
ties for the southern and central sewerage =zones respectively.
Consideration should be given to the construction of a sub-
marine outfall at Tanjong Kidurong at a later stage to release
development land in the central zone; at that time the flow
from the northern zone could be pumped to Tanjong Kidurong
for disposal through a common outfall.

The preliminary recommendations are based on the proposals set
out in the Structure Plan shown in Chapter 7. Should the ex-
tent or timing of the development be fundamentally altered,
then the recommendations may have to be revised.

5 LAYOUT OF SEWERAGE

IL5.1 Principal Sewers

The arrangements of the principal elements of the proposed
sewerage system are shown in Figure II.1. A relatively large
number of sewage pumping stations will be required because
of the flat terrain and the elongated nature of the develop-
ment area. Every advantage should be taken of the mnatural
gradients, to ensure that the minimum number of pumping sta-
tions are provided compatible with adequate sewer gradients
and reasonable excavation depths. The maximum depth of exca-
vation required for the sewers shown in Figure II.1 would be
16 feet. The optimum sewerage layout will be dependent on
the road and the ground levels adopted by the developers and,
to ensure the most economical arrangement, close liaison
should be maintained between the designers of the sewerage
system and the development planners, architects and road en-
gineers.

It is proposed that the sewerage zones should be divided into
a number of sub-zones, each sub-zone being drained to a pump-
ing station. The sub-zones are shown in Figure II.1 and the
Projected sewage flows for each sub-zones are shown in Tables

IT.1 and II.2.

The proposed arrangements of principal sewers are described
in the following.

152 Southern Zone

A Principal sewer would be laid in sub-zone S1 along the
northern bank of Batang Kemena from pumping station (PS) 1S
to the extremity of the development area. The pumping main
from PS 1S would discharge to the head of a sewer in sub-zone
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Principal sewers would be laid from PS 25 in both directions
along the road to the north of the airport. The pumping main
from PS 25 would discharge to the inlet of the Sibiu sewage
treatment works.

Ii.5.3 Central Zone

Principal sewers would be laid in sub-zone C1 from PS 1C along
the coast road in both directions. The pumping main from P§
1C would discharge to the head of a sewer in sub-zone C2,

Principal sewers would be laid in sub-zone C2 from PS 2C 'in
both directions along the coast road. A principal sewer would
also be laid in an easterly direction following approximately
along the line of Sungai Terus. The pumping main from PS 2§
would discharge to the head of a sewer in sub-zone C3.

Principal sewers would be laid in sub-zone C3 fromPS 3C along
the coast road to the north and to the south. A principal sewer
would also be laid along the bank of Sungai Sebatang; this sewer
is shown in the figure along the south bank but detailed sur-
vey may indicate a more favourable line along the north bank,
or it may be necessary to have sewers along each bank. The
pumping main from PS 3C would discharge to the inlet of the
Sebatang sewage treatment works.

Principal sewers would be laid in sub-zone C4 fromPS 4C to the
east and to the west along the road below the Tanjong Kidurong
ridge. The pumping main from PS 4C would discharge to the head
of a sewer in sub-zone C3.

.54 Northern Zone

The arrangement of the sewers in the northern zone will be
laid out to suit the LNG plant. No provision for these
sewers has been made in the estimates.

IL5.5 Other Sewers

In addition to the principal sewers described above, a mnet-
work of trunk, branch and lateral sewers will be provided to
serve each sub-zone. The arrangement of these sewers will
depend on the actual layout of the development; their con~
struction will be phased to suit the timetable for full deve-
lopment of the areas concerned which may follow some time
after the construction of the principal sewers.

It is common practice in many couhtries for the sewerage a“‘l
thority to lay lateral sewers up to the boundary of individua
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properties, and for the property owners to construct and own
the individual sewers within the property boundaries. In pre-
paring estimates of the sewerage costs it has been assumed
that this practice will be followed and the estimates include
provision for the public sewers only. The sewerage costs for
the Action Programme period are shown in the Town Development
Packages in Chapter 7 and in Supporting Report 10.
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