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MINUTES OF DISCUSSION
OF

THE PRELIMINARY SURVEY TFOR THE FEASIBILITY STUDY OF

THE BELURU/LONG LAMA/LIMBANG TRUNK ROAD CONSTRUCTION PROJECT

IN SARAWAK, MALAYSIA

The Japanese Government, on the request of the Malaysian Government,

dispatched.a reconnaissance team from 21st February to 17th March 1978,

through the Japan International Cooperation Agency, to carry out the pre-

liminary survey for the feasibility study of the Beluru/Long Lama/Limbang

trunk road construction project in Sarawak. The team undertook a field

survey and discussions with various government agenciles concerned during

their stay in Malaysia, The main items which were understood by both

sides are as follows:

1.

Draft Scope of Work proposed by the team was discussed in

detail and agreed as attached.

It was confirmed that this study would not include detailed
engineering study but be limited to a feasibility study.

However, it was requested by the Malaysian Government that
the study should include the preparation of a draft terms of

reference for detailed engineering study.

It was clarified that such office works as the detailed data
analyses and report preparing works would be carried out

in Japan.

The Japanese Government was requested to traln some Malaysian
counterpart personnel In Japan under the Japanese Technical

Cooperation Scheme.



5. It is the opinion of the team that maps of scale 1 : 10,000
might be necessary for the Phase II Study. Should the
experlence of the Phése I Study confirm the necessity of such
mapping, then the location and area involved could be further

discussed.

6. The Malaysian Government was requested to provide the
feasdibility study team with local office support and assist
the team in arranging all the necessary transportation,

accommodation and communications pertaining to the Study.

7. The Malaysian Government was requested to assist the feasibility
study team in the collection of relevant data and information

which might be brought back to Japan for further analyses.

8. On the membership of the study team in the various disciplines,
the'team was'requested to invite the comments of the Malaysian
' Govérnment:on the composition of professional input and other

items based on their local knowledge and experience.

9. _kThe team will convey all the requests made by the Malaysian
Government, including the handing over of survey and engineering
+ equipment used in the study, to the Japanese Govermment which

will be confirmed by the Japanese Government.

(HARUO YOSHIKOSHI) _(BASHAH BIN NORDIN)
Leader " Director
of . of Infrastructure and Utilities

Japanese Preliminary Survey Team Economic Planning Unit

16th March, 1978.



SCOPE OF WORK
FOR
THE FEASIBILITY STUDY ON THE BELURU/LONG LAMA/LIMBANG TRUNK ROAD
CONSTRUCTION PROJECT IN SARAWAK, MALAYSIA

(DRAFT)

1. INTRODUCTTION

In response to the request made by the Government of Malaysia for
technical cooperation in conducting the Feasibility Study on the Beluru/
Long Lama/Limbang Trunk Road Construction Project in Sarawak, the
Covernment of Japan agreed to offer the service of Japanese expert team
for the studies to be carried out in the project site and the transfer
of knowledge to the Counterpart who appointed by the Government of
Malaysia, in accordance with laws and regulations in force in Japan.

The Japan International Cooperation Agency (JICA), the official agency
responsible for implementation of technical cooperation prdgrammes of
the Government of Japan, will carry out the studies in close cooperétion

with the authorities concerned of the Government of Malaysia.

Ii. OBJECTIVE OF THE STUDY

The Govermment of Japan conducted the Preliminary Survey on the
Beluru/Long Lama/Limbang Trunk Road Construction Project in Sarawak iIn
February and March, 1978. Based on the results of this survey, JICA
will carry out the Feasibility Study on this Project.

I1I. CONTENTS OF THIS STUDY

1. Performance of field reconnaissance
2. Data collection and analysis
3. Interview with relevant Government departments and agencies

4. Traffic survey



5. Soils and hydrological survey

6. Study of materials and labour force

7. Study of agricultural and other development plans
8. Study of laws and regulations concerned

9.  Determination of the methodology

10. Identification of alternatives including preliminary engineering

study and economic analysis
11. Analysis of existing and potential socio-economic characteristics

12. Determination of existing and future freight and passenger
traffic

13. Selection of roadway route

14, Prelimiﬁary engineering designs

15. Assessment of local contrators

16. Estimation of coanstruction, operation and maintenance costs
17, Economic and financial analysis

18. Preparation of implementation programme

19. Recommendation of institutional organization and management

IV. REPORTS

JICA will prepare and submit the following reports 1in English to
the Government of Malaysia.

1. Inception Report

o 50 copie;

o at the beginning of the Phase I field survey
2. Progress Report

o 50 copies

o at the end of the field survey



4.

Interim Report
o 50 copies
o within 2 months after the completion of the field survey

o The Government of Malaysia will provide JICA with its .
comments within one month after the receipt of the Interim

Report
Draft Final Report
0 50 copies

o  within 3 months after the receipt of the comments on the

Interim Report

o The Government of Malaysia will provide JICA with its
comments within one month after the receipt of the Draft

Final Report.
Final Report
0 150 copies

o within 2 months after receipt of the comments on the
Draft Final Report

UNDERTAKINGS OF THE GOVERNMENT OF MALAYSTIA

1.

4.

To provide the Study Team with the relevant data, information
and materials necessary for the execution of the survey and

study

To exempt the Study Team from taxes and duties for materials,
equipment and personal effects brought into Malaysia by the
Study Team that normally extends to Colombo Plan expert

To provide the Study Team with suitable office space with

necessary equipments and services for the studies

To arrange the Study Team with transportation necessary for
the studies

—929 =



VI.

5. To appoint counterpart personnel (officials/engineers) to the

Study Team during the survey period

6, To make the arrangements for the Study Team to bring the -
.data, maps and materials concerning the study to Japan subject

. to the approval of the Malaysian Government

UNDERTAKING OF THE GOVERNMENT OF JAPAN

1. To transfer.the knowledge for the Malaysian counterﬁart personnel
during the feasibility study .
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PROPOSED TERMS OF REFERENCE
FOR
THE BELURU/LONG LAMA/LIMBANG

TRUNK ROAD, SARAMAK

{October, 1977)

ECONOMIC PLANNING UNIT, PRIME MINISTER'S DEPARTMENT
KUALA LUMPUR, MALAYSIA
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BACKGROUND

1. 'With an area of 48;050 square miles Sarawak is almost
equal in size to the whole of Peninsular Malaysia and by
far the largest State in the Federation of Malaysia. It
lies just north of the'équator between latitudes 0.50' and
5° North and longitudes 109° 40' East. It stretches for a
distance of approximatély‘450 miles along the north-
western coast of the island.of Borneo and extends inland
as far as the watershed that éeparates those rivers flow-
ing north and into the South China Sea from those flowing
in a broadly southerly direction into the Java Sea.

2. The terrain of the State can be.classified broadly
into three main groups: the alluvial'coaétal‘plain; the
mountainous interior; and the central belt of undulating
country between the coastal plains and the interior. The
flat alluvial coastal plain extends along most of the
shoreline of Sarawak and is pérticularly extensive in the
First, Second and Third Divisions. This terrain is
characterised by deep peat soils; poor drainage;
mangrove, nipah and swémp forest and tide inundation.,

The soils are extremely acid and chemically poor. Road

construction is difficult owing to poor subsoils.

3. The inland mountainous region'extends from the
watershed boundary of the principai Sarawak rivers. Most
of this region is over 1,000 feet and substantial areas
ekcééd 4,000:féet{ The land is ﬁeévily dissected and
covered by primary jungle. : R '
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4, The broad central belt of undulating land between the
above two geographic extremes extends throughout the State
along a north-east south-west axis. It cccupiles an
exXtensive area in east and central Sarawak, attaining in
places a width of as much as 100 miles. Generally, the
land here is suitable for development and stable encugh
for the road network. Existing roads are, therefore,

concentrated along this belt.

5. For a long time the most conspicuous feature of

road transport in the State was the absence of a general
State wide system. Due to physical constraints, road
construction and maintenance is a costly affair in Sarawak.
The Government's policy, bearing in mind the limited
resources, has always been not only to construct the
maximum mileage of rovad but also to select the routes
carefully in order to achieve maximum rural economic

and social development at reasonable costs.

6. The primary objective in respect of roads under
the First Malaysia Plan (1966 - 1970) was the
construction of a trans-State trunk road to link up
the major towns in the State and a maximum mileage of
feeder roads to open up the surrounding land in order
to quicken the tempo of agriculture development.,
Under the Second Malaysia Plan (1971 - 1975) continued
efforts were made in this direction, and by the
beginning of the Third Malaysia Plan (1976 - 1980) the
only break in this First Trunk Road Systeh was the
partially completed Sibu-Bintulu road. Top priority
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has been given by the Government in the Third Malaysia

Plan to construct this "missing link" of some 70 miles.

7. With the scheduled completion of the first trunk
road system during the TMP period, the State Public Works
Department, has drawn up plans for the development of the
Second Trunk Road Systeml. This system will consist an
estimated 750 miles of roads that branch off from the
First Trunk Road System, running generally parallel to it
and through the broad central belt of undulating land
bordering the inland mountanocus region. It will provide
reliable access to the potentially rich resources in the
interior of the State and serve to link the internal
population centres with the established urban and economic

centres nearer to the coast.

8. Towards this end the Pacific Consultants International
(PCI) sponsored by the Government of Japan, through the
Southeast Asian Regional Transport and Communications
Agency (SEATAC) was requested to carry out a pre-feasibility
study in 1975 - 1976 on the overall development of the
Second Trunk Road System and traﬁsport conditions in its
area of influence. This study recommended that it be
followed by detailed feasibility studies to dgtermine the
most economic development programme for the various roads
proposed to form part of the Second Trunk Rdad System.

Due to the budgetary constraint and the substantial mileage
invelved, it is envisaged that the detailed studies and

See Map A.



II.

subsequent implementation of these proposed roads would
need to be phased. The quickening tempo of economic
development in the central Sarawak region and the acute
need to bring closer and integrate the Fifth Division with
the rest of the State dictates that first priority be
given to the development of the Beluru-Long Lama-Limbang
Trunk Road.

OBJECTIVES

9. The basic objective of the Study is to determine
the technical and economic feasibility of developing a
portion of the Second Trunk Road System as ocutlined

below:-

i} Improvement, especially with regard to bitumen-
surfacing of the 50 ~ mile Beluru-Long Lama

Section now under construction;

i1) Provision of 74 miles of new road between
Long Lama and Nanga Medamit in the Fifth
Division;

iii)} Upgrading of 20 miles of existing Nanga Medamit

feeder road leading to Limbang Town; and

iv) Provision of new road bridges across the
major rivers and/or improvement of the ferry
facilities.



10.

The study shall also include: -

(a)

(b)

(c)

(d)

Full and firm establishment of the justification
for developing the road through review, investi-

gation, evaluation and expansion of existing data;

Identification of all possible alternative routes
based on economic and engineering analysis of the
data resultant to the Study, the submission of
recommentation to the Government supporting the
recommendation with cost/benefit calculations,
and the evaluation_of socio-economic and environ-
mental impacts etc. as spelt out in detail in the
SCOPE OF CONSULTING SERVICES;

Provision of preliminary and final designs,
proposals, programmes and other engineering
implementation details together with cost

estimates and financial phasing for staged

development ; and

Recommendation with regard to the construction
of future feeder roads to serve population
centres and potential development areas within

the influence area of the proposed road.



. IIT.

PROJECT DESCRIPTION

11. The proposed road will provide a li4d-mile long

vital link between the Miri area and the Limbang area2
which is currently not linked by road with the rest of
Sarawak. The road branches off from Mile 36 Miri-Bintulu
Road and passes through Beluru, Long Teru, Long Lama,
Nanga Medamit and thence to Limbang town in the Fifth
Division as shown in Map B attached.

12. The construction of Beluru-Long Lama section is in
progress and is anticipated to reach Mile 34 by the end
of 1978. The balance of 16 milés to Long Lama is
scheduled for completion by December, 1982, assuming
that fund is available for the construction of Long
Teru-Long Lama section. Thereafter and pending the .
recommendation of this Study and the funding position,
construction can begin on the 94 miles Long Lama-
Limbang Road inclusive of 20 miles of upgrading to the
existing Nanga Medamit feeder rcad. Surfacing work on
the 50 mile Beluru-Long Lama section can also begin

simultaneously.

2 The anticipated alignment of the road is presented
in Map B.
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Iv.

PROJECT JUSTIFICATION
Communication Improvement

13, The most glaring feature in the geography of
northern Sarawak is the location of the Sultanate of
Brunel in the "coastal plain" and "undulating central
region" between the Fourth and Fifth Divisions of the
State. As can be seen from Map B attached, the only
common houndary the latter has with the rest of the
State is over the "mountainous interior" between the
Limbang and Baram Districts - the two administrative
Districts through which the proposed road will run.

14, Currently, the proposed Study Area for the road is

as yet not served by any continuous road, although definite
efforts are being made by the Govermment in that direction.
What exist are feeder roads and, more often, jungle tracks.
Thus, due as much to tradition as to the non-existence of
a proper road system, the local population is compelled

to settle along the rivers which generally flow in the
north-south direction. This, cougled with the occurance
of rugged highland in the interior, has the effect of
reducing the east-west communication between the Limbang
and Baram Districts to a negligible trickle. The only
viable means of access to Limbang from even ﬁhe nearest
point in the Fourth Division are via an expensive trip

by air, a time consuming sea voyage skirting around

Brunei or a land iourney through the Sultanate. The=

first two means, particularly the second, are, however,

very much dependent upon the weather and sea conditions



which render any trip impossible during the Northeast

Monsoon season.

15. Against this background, therefore, it is not
altogether unexpected that the Fifth Division, in parti-
cular the Limbang District, has closer communicational,
economic and cultural ties with Brunei than the rest of
the State. The Government is fully conscious of this
prevailing situation and every effort is made to remedy
it. Top priority is given to the implementation of
projects that will effectively dfaw the population of
the Fifth Division more closely into the mainstream of
activities and help its social, economic, and to some
extent, cultural integration with the rest of the State.
Some of these projects include the establishment of
direct dialling telephone system between the District
and other major towns in the State and the location of
television and radio transmitting stations in Limbang.
During the current Third Malaysia Plan, plans aré being
drawn up for the construction of é new airport in Limbang
that will cater for alrcrafts of up to F27 class. The
present Limbang Airport i1s only capable of handling

STOL aircrafts.

16. Although the impact of the proposed road in this
respect is not easily measurable in monetary terms, it

is beyond all doubt ﬁhat its contribution is the single
most.significant factor contributing towards the

eventual complete integration of the Fifth Division with
the rest of the State. This, as far as the State is
concerned, is also by far the most important justification

for the constructien of the road.
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Population Growth

17. According to the 1970 census of population, the
Foufth and Fifth Divisions were populated by a total of
.173,b00 pedple with 136,000 in the former and 37,000

in the latter. Based on the State-wide average rate of
population growth of 2.8 %, compounding over 10 years,
the population in central and northern Sarawak will be
228,000 in 1980, comprising of 179,000 in the Fourth
Division and 49,000 in the Fifth Division., This is
without comsidering the inward migration of people from
the other Divisions to particularly the Fourth Division
where major development projects are currently being
implemented. The two Districts through which the proposed
road will run -~ Baram and Limbang - had a population of
40,000 and 20,000 respectively in 1970. Assuming the
same rate of population increase their 1980 population
will be 52,q00 and 26,000 respectively.

18. 1In the absence of detailed population data, and in
any case Befpre the alignment of the proposed road is
finalised, it would be extrémely difficult to estimate
the number of pedple who will benefit from_the.improﬁement
in transpoftation. However, drawing from knowledge of
existing settlement pattern and mode of communication in
the region and the anticipated road alignment, it will be
fair to assume that being the only means of tramsport, a
very substantial percentage of the'population in the
influende area including the towns of Beluru, Lomng Teru,
Long Lama, Nanga Medamit and Limbang will utilise the
obvious advantage provided. Besides that, it is also
envisaged that a very significanf volume of the traffie
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from upriver and to some extent downriver will also
utilise the road as a complement to thelr river transport.
The subsequent construction of a feeder road from the
proposed road to Marudi (1970 population 4,700) and other
pockets of settlement will further enhance its utilization.

19, The Government is well aware of the development

and human potential in the Study Area and the urgent
need to adopt a policy of balanced regional development.
In this connection, both Liﬁbang and Long Lama have been
designated as sub-regional centres in the State physical
planning set-up. These centres will act as growth poles
wherein development efforts will be concentrated to
generate maximum multiplier and spin-off effects. 1In
particular, the development of agro-based and timber-
based processing industries, the latter especially in
Long Lama, will be strongly induced. The role of Long
Lama as a future major urban centre is also clearly
underlined by the Speclal Committee established to
review the Administrative Boundaries in Sarawak. Amongst
other things, this Speclal Committee recommended in

1974 ﬁhat the town be upgraded to a full Administrative
Divisional Headquarters as is presently the case with

Limbang.

Development Potential

20. Although the area to be served by the proposed
road is at present largely shrouded in thick jungle and
consists mainly hilly country, it is known that sub-
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stantial areas of potentlally productive agriculture

land exist and that, far from being a liability, most

of the forest can eventually be commercially exploited
for timber. Due to its inaccessibility, detailed
geological information is not available for the whole
Study Area. Inspite of this, however, it is confirmed
that deposits of certain minerals and good construction
stones are to be located. Furthermore, the occurance of
isolated mountain groups and their richness in flora and
fauna types that are still relatively free from human
interference ensures an immense scope for the development
of tourist industry through the creation of natiomal parks

and controlled construction of recreational facilities,

(a) Agriculture

20.1 Agricultural activities in the Study Area, are for
the momenﬁ, by and large restricted to small scale
farming with the possible exception of the oil palm
and rubber cultivation in Danau and Lubai Tengah
respectively in the Fifth Division. Shifting
cultivation of hill pedi as the mainstay of
subsistence farming is prevalent throughout the
area with smallholdings of perennials such as rubber
and pepper providing limited cash in individual
cases. In terms of their distribution and intensity,
most of these activities are concentrated in the
Beluru-Long Teru-~Long Lama region in the Sungai
Tinjar and Batang Baram valleys of the Fourth
Divisiﬁn and between Limbang and Nanga Medamit



20.2

20.3

in the Sungai Limbang Valley of the Fifth Division
where the density of population is relatively
heavier and the terrain easier. The region between
Long Lama and Nanga Medamit is on the other hand
generally less densely populated although not
without potential. Its full agricultural capability,

for want of a road, is as yet still unsurveyed.

A semi~detaliled soil survey undertaken by the
Agriculture Department to the south of the proposed
road indicates that about 7,000 acres in the Bakong-
Bakas-Bok area is suitable for a wet padi culti
vation scheme. The Miri-Bintulu Regional Master
Plan Study conducted byVHoff and Overgaard and
Huntings Technical Services in 1972 also recom-
mended that considerable areas in the Beluru-Long
Toru-Long Lama region would be ideal for agricul-
tural purposes if market outlets could be provided
to Miri and Bintulu through the construction of a

reliable road network.

The Limbang Valley is regarded as having the richest
s0ils in the State as well as potentially the
largest wet padi cultivation area. Based on semi-
detalled soil surveys conducted in the lower valley
about 60,000 acres are found to be suitable for
rice cultivation. Plans are afoot to develop this
project in the TMP. A detailed feasibility Study
will be conducted scon on this project. It is
envisaged that more areas of good solls are located

in the upper valley which could be surveyed and
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20.4

20.5

opened up for cultivation with the construction of

the proposed road.

{b) TForestry

After petroleum, forestry as an industry is currently
the most-imﬁortant economic activity in the Fourth
Division. With the opening'of more timber land, its
vital significance in the next decéde cannot be

over emphasized. At present there are two main areas
of timber operation along the proposed road: that

in the Sungal Bakong and Sungai Tutoh valleys.

Both the areas are just north of the proposed road,
with the latter located beyond long Lama. In the
absence of a road, all the output are at present
transported by water for processing downriver. The
Bintulu Deepwater Port Study undertaken by

Norconsult A/S anticipated that the conmstruction of
the proposed road will encourage processing of logs
on site, and that a very significant volume of the
processed timber will be trucked by road to Bintulu
for export., Although the river 1s a relatively
cheaper means of transporting the timber to the
export points than road, it is also on the other
hand slower and very often uncertain due to the

seasonal fluctuation in the depth of the Baram River.

Besides. the existing timber operations, a forest
inventory survey carriled out by the UN Food and
Agriculture Organization in 1972 located three other
potentlial areas in the Baram District all of which
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20.6

20.7

when exploited will to a considerable extent

require the use of the proposed road for transporting
the timber products to Bintulu. Referred to as

FAOQ Units 6, 7 and 8, they have a total potential

of some 19 miliion tons and estimated production

6f 620 ~ 670 thousand tons of timber by 1980. At
least 190 thousand tons of this are expected to be

trucked via the proposed road.

(c) Tourism

Currently there are twe major tourist potential
areas along the proposed road. One is Mulu
National Park and the other is Loagan Bunut and

its surrounding area which is expected to be
designated as a National Park soon. The completion
of the proposed road will provide direct access to
the rich flora and fauna attractions in the parks

for international as well as local tourists.

Originally, the State Forest Department planned to
include the 12,700 acre Loagan Bunut area a
National Park in 1974 under the Second Malaysia
Plan. However, due to the lack of infrastructure
in the area and, consequently, high maintenance
cost, it was decided that the implementation of
the project be pushed back slightly. With the
possibility of this proposed road passing close to
the western edge of the Loagan (lake), the
feasibility of the project is now clearly apparent.



20.8

20.9

Since the lake is just a oneday trip from Miri and
other major population centres, it should prove to

be a popular attraction.

{d) Future Traffic

The propesed road will go a long way towards meeting
the ever increasing traffic demands and enabling the

various development schemes to be implemented.

Besides this, it is envisaged that the project will
generate 1ts own future traffic through the stimu-
lation of the regional economy,.particularly in the
forestry and agricultural sectors, and to a more
limited extent in the tourism sector. It is also
anticipated that substantial passenger traffic will
be diverted from the river and the air. This is
particularly true on the Belnru-Long Lama section
where diverted timber traffic alone will account
for an estimated ADT of about 90. Assuming the
otﬁer related and generated traffic to be more than
the timber traffic, then the traffic forecast for
the proposed road when it is opened will be between
200 ADT and 300 ADT.



SCOPE OF CONSULTING SERVICES

21. The Study shall be conducted in two phases as spelt
out in detail below:

(a) Scope of Work (Phase I)
22, Inception Study

22.1 This phase of the Study initiates with the sub-
mittance of the first monthly report. The main

activities involved are: -
a) Performance of field reconnaissance;
b) Collection and review of existing data;

c) Interview with relevant Government departments

and agencies;
d) Conducting traffic surveys;
e) Preliminary selection of alternatives;

£) Determination of the methodology.

22.2 a) Performance of Field Reconnaissance

The fiéld reconnaissance will be carried out
soon after the arrival of the expatriates at
the site and with the participation of all
members of the team. A discussion among the
members of the team will be held after the
reconnaissance to determine the general policy

for the execution of the Study.



A second reconnaissance will be carried out after
Step (d) in order to obtain detailed data needed

for further analysis of alternatives.

22,3 b) Collection and Review of Existing Data

During the Inception Period basiec data on
economics, traffie and'éngineering as follows

should be compiled and examined:

i) Economic Data
Population and Towns
National and Regional Income

Industries (agriculture, mining, forestry

processing industries and tourism)

Import, Export and Consumption of Major

Items of Commodities

Price structure of major items of

commodities
Public and Private Development Plans

Related Data of the Neighbouring
Countries and Sabah

i1) Road Tramsport Data

Existing Overall Transport Network in

the Influence Area

Transport Operation
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Vehicle Registration

Traffic Data including those of River and

Alr Transport

Transport Cost Data

iii) Engineering Data

Inventory of Existing Roads and Transport
Facilities

Contour Maps and Aerial Photographs
Meteorological and Hydrologlcal Data
Design Standardsrand Construction Specs.
Construction and Maintenance Cost
Drawings of Existing Roads

Other Related Survey Data

22.4 c) Interviews with relevant Government Departments

and Agencies

Interviews and discussions with relevant
Government departments and agencies will be
held to have the authorities' opinions regarding
the policies which may directly or indirectly

influence the proposed project.

Wﬁere existing plans, long or short term, are
available, the practicality shall be assessed

and an implementation programme drawn up.
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22.5

22.6

22.7

d)

e)

£)

Conducting Traffic Surveys

Additional traffic surveys including a limited
0-D survey will be carried for river and air in

the area where there is no road.

Preliminary Selection of Alternatives

Alternatives will be selected based on the
actual findings of the recoﬁnaissance, the
results of interviews with government authori-
ties, and the results of a preliminary analysis
of data collected. More detailed studies will
be carried out for the selected alternatives

in the next phase.

Determination of the Methodology

On the basis of availability of the data
collected and reviewed, detailed methodology
to execute the Study will be worked out, The
methodology_of economic evaluation of the

project will also be finally determined.

23. Detailed Analysis of Alternatives

23.1

The works to be covered in the Study may broadly be

divided into three sections as economics, traffic

and engineering. However, in many ways the works

between these sections will be interrelated and

close cooperation among the sectors shall be

constantly maintained. The following studies will
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23.2

be carried out:

a)

b)

c)

d)
e)

a)

Identification of alternatives and preliminary

engineering study;

Analysis of existing and potential socio-

economic characteristics;

Determination of existing and future freight

and passenger traffic;
Preliminary economic and financial analysis;

Preparation of Interim Report.

Identification of Alternatives and Preliminary
Engineering Study

Alternative alignments and standards will be
identified on the basis of a review of availa-
ble maps and aerial photographs as well as of
studies proposed in the two paragraphs here-
after. Reconnaissance field surveys will be
carried out to assist in the evaluation of
these alternatives and to derive an order of
magnitﬁde cost estimate. For the purpose of
establishing the best route from the technical
point a detailed study of the topography, soil
conditions, hydrological conditions, avalla-
bility of construction materials, construction
and maintenance costs will be carried out.

The topogfaphical, soll and hydrological

conditions will affect the curvature and
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23.3

b)

gradient of the alignment, the types of
structures to be made applicable, and the
quantity of cut or fill. These major factors
affecting the construction cost shall be in-
vestigated in detail in the field. The improve-
ment or expansion of the existing road shall be
one of the alternatives under comparative study,
and the merits and demerits of such a solution
shall be judged through studying the ease of
acquisition of right of way, the ease in
obtaining a favourable geometric standard, the
volume of demolition, the construction method
and the construction cost. The opinion of the
Public Works Department shall be extensively.

sought when making decisions.

Analysis of Existing and Potential Socio-

Economic Characteristics

The analysis shall include existing and
potential socio-economic characteristics of the
State, in general, and-'the road area, in
particular. Relevant factors include:
population growth and changes in rural and
urban population distribution, rational and
regional economic growth, development of manu-
facturing and processing industries, develop-
ment of agriculture, forestry, fisheries,
mineral resources, tourism, and hydroelectric

power, anticipated domestic and foreign trade
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23.4

c)

in principal commodities and manufactures, and
the present capacity and probable future changes
in the role of river and air transport which
serve the zones of influence of the proposed

road.

Studies shall also be carried out regarding
the social impact which will result from the

completion of the proposed project.

Determination of Existing and Future Freight ..

and Passenger Traffice

Existing and future goods and passenger traffic
will be studied by mode. For the area which

is not served by roads all the future road
traffic will be either diverted or generated
traffic.

Figures for present river traffic do not exist.
Therefore now traffic surveys including a
limited 0-D analysis regarding goods and
passenger movements by river and/or by air in
the influence area appears to be necessary.

The scope and coverage of such an analysis
will depend partly on the considered importance
of the problems of diverted traffic for each

of the sections of the proposed road.

Estimates of development traffic are parti-
cularly needed for calculation of road
capacities and benefits. It should be noted,

however, that only generated passenger traffice,



and not generated truck traffic, be included

in benefit calculations if indirect benefits
(expressed as net value of increased production)
are to be considered as well. One of the methods
to be applied in calculating the traffic for
passengers and local trucks will be gravitation
models with population (and/or other economic
indices) and distances (time or mileage) as
factors. Parameters shall be analysed on the

basis of the proposed traffic surveys.

The other method in estimating development truck
traffic 1s based on future generating sources
being first identified, described and quanﬁified,
then the tonnages by type of product distributed
and assigned based on the expected product
movement.  The modal-splits shall be basically
decided after comparing the transportation costs

of competitive modes.

However, the method to be adopted will depend

on the detail quality of local data. The final
dicision on methodolog& on this point should be
considered during the first phase of the Study.

Transportation costs including those of different
modes, vehicle operating cost by type of vehicle,
operating cost by river and time cost will be
analysed both for financial and economic cost.

A detailed study of present vehicle operating
cost under the prevailing road conditions of

the proposed road sections shall be carried out

for further cost analysis, possibly based on
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the test driving on the similar existing

sections.

23.5 d) Preliminary Economic and Financial Analysis

With input data on construction and mainténance
costs from the engineering team the economists
shall calculate benefits and benefit/costs for
the various proposed alternative solutions for
each road section. These analysis will
establish preliminary feasibility recommen-
dations for the wvarious road sections. These
shall be submitted to the Government section-
wise for consideration and comments. Prelimi-
nary design procedures will be started on

each section immediately following and in
accordance with the comments and approvals

received from the Government.

(b} Scope of Work (Phase IT)

24, This phase will follow the Government's review and
approval of the Consultants' recommendation in the Report

of Phase 1.

25. The Consultants will concentrate engineering effort
on the approved alternatives, including preliminary
engineering surveys, preliminary engineering in detail and

revise the economic analysis using refined factors.



25.1 a) Preliminary Engineering Surveys

The Consultants will conduct necessary field
investigations, including supplementary topo-
graphic surveys, sub-surface soil investigations,
and hydrological sutveys sufficient for the
preparation of preliminary designs.

25.2 b) Soils and Materials Survey
1)  Roadway

Surveys by means of test pits or soil auger
will be made in areas along the proposed
route at appropriate spots. The samples
will be collected, examined and classified,
and selected samples will be tested if
necessary. Tests will include sieve analy-
sis determination of plasticity index and
liquid limit, CBR tests, if necessary.

ii) Bridges and Other Important Structure
Sites

Auger borings or cone penetration tests
will be made at necessary bridges and
structure sites to such depths that will
give adequate information for proper

foundation design and study.

1ii) Sources of Materials

A detailed investigation of sources of
construction materials including the loca-

tion of suitably quarry, together with



physical material test thereof will be made
for selection of economical types of struc-

tures and for accurate cost estimation.

25.3 @) Hydrological Survey Analysis of Meteorological
Data

Determination of the design discharge of each
river and/or stream on the basis of existing
data, taking into consideration expected

changes in runoff due to construction of the

proposed roads.

Determination of water openings for drainage
structures as well as required capacity for

drainage facilities:

26, Preliminary Engineering Designs

26.1 a) Roadway Design

Typical roadway sections shall be prepared in
detail for each type of roadway involved.
Estimates shall be made regarding the quantities
of the various construction materials required
for the project. The preliminary roadway ..
designs shall be prepared to designated scale.
Where details cannot be shown clearly on such
plans, the Consultants shall prepare separate

drawings as may be required.

The drawing consisting of plans, profiles and

typical roadway sections, shall be prepared so
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26.2

26.3

b)

c)

as to show the right-of-way, excavations,
embankments, and side ditches. Location, type
and main dimensions of all structures and other

facilities shall be indicated in the same plans.

Pavement Design

Using the traffic data and the soils and
materials information, the pavement design for
the project shall be developed where required.
The C.B.R. test data and the testing data
obtained in the materials surveys, such as sieve
analysis tests, specific gravity and absorption
tests, and testing data for strength and
soundness, shall be fully utilized for the
pavement design. Whenever there is a signifi-
cant variation in the supporting strength of
subgrade materials, separate pavement designs
will be prepared. The structural requirement
of pavement will be indicated for each design

section.

Structural Design

Based on the results obtained from topographic,
soils, and hydorlogical surveys, the general
Plan of the required structure shall be
established. The.location and type of structure
proposed, span'lengths,'deck width, the type

of foundation, channel relocations, etc., should
be shown on the plans. Pertinent scils data

shall also be indicated. General plans for the
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26.4

27.

27.1

d)

structural design of such items as bridges and
culverts etec. will be prepared to an appropriate

scale.

Major and special bridges will be designed by
the Consultants to a preliminary engineering
level. Bridge loadings, including special
leading if any, will conform to relevant

standards.

Bills of Quantities

After the designs have been completed, Bills

of Quantities reflecting all construction items
shall be prepared, to be neatly summarized

in tabﬁlar form and consﬁitute the basis for

the construction cost estimates.

Refined Cost Estimates

a)

On the basis of the preliminary bills of
quantities the cost of construction of the
roads shall be estimated. The components

of foreign and local currency of all proposed
construction shall be identified on the
assumption that the work will be done by:

i) the Government construction unit;

1i) Malaysian contractors; and

iii) foreign contractors.



27.2 b) The foreign currency component shall include
such items as equipment depreciation, materials
and supplies, of which Sarawak is a net importer,
wages of foreign personnel, overheads and profits
of foreign firms. The local -component shall
include right-of-way acquisition costs, local
materials and supplies, local salaries and wages,

taxes, etc.

27.3  ¢) A year-by-year expenditure plan shéll be
prepared in accordance with the proposed
construction schedule, the foreign and local

currency needs, being classified therein.

28. Economic Analysis

28.1 a) Benefit Calculation

For each alternative solution direct and
indirect benefits shall be calculated. Direct
benefits shall be calculated separately for
passenger cars, buses and trucks - possibly for
different groups of trucks if a further break-
down appears important for the accuracy of the
results. Direct benefits shall be calculated
separately for normal traffic, diverted traffic
and generated traffic so that normal traffic
gets 100 % of the savings in vehicle operating
costs, development traffic gets 50 ZB of the

3Unless more accurate estimates can be made, it is common
practice to take into ‘account 50 % of the cost reductions

as benefits to each unit of generated traffic.

.



savings in vehicle operating cost and diverted
traffic gets the difference in vehicle opera-
ting cost before (the previously used route)

and after diversion.

Since no roads exist in major part of the area,
the benefits shall be derived from the
diverted and the generated traffic. Benefits
to each unit of such traffic consists of the
difference between total tramsport cost by the

old and by the new route.

Benefits of increased production could either
be Included through cost savings for develop-~
ment traffic above mentioned or through
addition of net value of increased production -

but not both.

All use of resources necessary 1n order to
create the production increase should be
deducted. Other necessary investments, private
as well as in public utilities of all kinds
should be included.

Present maintenance cost shall be estimated
according to the actual expenditures on the

road section in question. It is of great

" importance that the calculation of present
vehicle operating cost and present maintenance
~cost be co-ordinated, so that the vehicle
operating cost refer to the maintenance standard
given by the maintenance cost used in the Study.

In cases where the maintenance standard is
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28.2

29.

b)

very low it may be correct to choose a better
maintenance standard as basis for both mainte-
nance cost and vehicle operating cost. The
benefit calculations shall be divided in two:
one for improved maintenance, one for road im-
provement. Future maintenance cost will be
calculated according to traffic, road type and

the prevailing (expected) technique and unit

‘costs.

Sensitivity Analysis

For each benefit-cost calculations, sensitivity
analysis should show the impact of variatioms
in the important input data within their

probable range of accuracy.

Agsessment of Local Consultants and Contractor

On the basis of the type of construction proposed for

all road sections, contractors' availability and capabili-

ties, domestic and foreign, shall be assessed. The

results of assessment shall be compiled in the Final Draft

Report.

30. Proposed Programme for Implementation

A detailed engineering and construction time schedule

for immediate implementation of the project, including the
following, shall be established:



Final Engineering Survey;

Preparation of final engineering plans and cost

estimates;
Preparation of tender documents;

Tender and award.

The Consultants shall also prepare a long term plan
and construction schedule in order of priority for the
staged development of the project road as well as feeder
roads linking population centres and potential development.

areas.

30.1 The Consultants shall recommend suitable insti-
tutional organization and management bases for
effective future road system development and
operation - including training of needed specialised
staff. -

30.2 Most of the consultingrwork including design shall
be carried out at the consultants' office to be
established in Kuching in cooperation with the
Public Worké Department, Sarawak. The work items
which require special processing by electronic
computer, such as economic and structural analysis,
and, others, shall be handled at the Consultants'

home office.
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Vi.

Vil.

Special Consultants

31, Where specialist advice is required in certailn discip-
lines related to, but not included in, the normal services
herein described, such services may be arranged at the
Government's request dr through recommendationé from the
Consultants. Special consultants in allied fields such as
ecology, seismology, tourism and other fields may be
retained, either to provide basic data or to obtain an
independent review of conclusions reached by the Consultants

staff.

Facilities, Local Services and Data to be Provided by the

Government

32, The Government will establish a steering or advisory
Committee to review project activities, give general
guldance to the project and ensure cooperation of Govern-

ment Agencies in the attainment of project objectives.

33. The Government will be represeﬁted by the Steering
Committee consisting of the relevant Ministries/departments/

agencies concerned.
34, The Steering Committee will be responsible for

monitoring the project and the realization of its objectives
as described in Part II of this document.



35. The Government will provide to the Consultants, ocffice
space, furniture, equipment and office supplies, adminis-
trative, secretarial and clerical services, utilites,
telephones, postage and telegraph services and trans-

portation within Sarawak for professional use.

36. The Government will provide to the Consultants on

request all available data that are relevant to the Study.

37. The Consultants shall as far as possible make use of

local technical services.

38. The Consultant shall undertake to carry out the

Study in accerdance with the terms of this document.

VIII. Reports

39. The Consultants shall submit to the Malaysian
Government the required number of the following reports
(in English):

(a) Progress Reports (50 copies)

These Reports shall at monthly intervals after
commencement of work give a statement of all work
performed during the reporting period, and the
schedule of work for the next reporting period;

(b) Interim Report (50 copies)

This Report shall upon completion of the Phase I



studies summarise all work performed under Phase I
of the Study, the findings and recommendations of
the Consultants, and giving sufficient details to
permit review of the Consultants' recommendations

by the Government.,

(¢) Draft Final Report (50 copies)

This Report shall summarise all work performed under
Phase 1 and 2 of the Study, together with findings

- and detailed recommendations. The Report shall include,
inter alia, complete information on the economic and
engineering data evaluated, discussion on methodologies,
analysis and procedures employed and shall provide maps,

plans and diagrams of the proposed construction works.

(d) Final Report (120 copies)

This Report shall incorporate all revisions deemed
appropriate by the Consultants after receipt of

comments on the Draft Final Report from the Government.

40. All Reports shall contain a copcise first chapter
summary of all major findings and recommendations of the
Consultants. The estimates of economic costs and benefits
and all economic analysis which support the Consultants'
conclusions shall be presented in sufficient detail to
permit checkings of all calculations without supplementary
data. The Draft Final Report shall be carefully edited and
completed so that production of the Final Report can proceed
without delay.



41. All Reports and documents shall be the property of the

Malaysian Govermment.

42. 'The Consultants shall submit reports other tham those

listed above when required by the Government.

Time Schedule

43, The Consultants shall commence field work on this
project within thirty (30) calendar days after the issue
of the Letter of Intent.

44, The Consultants shall submit the required Reports
within the following time schedules:

i) Interim Report within seven (7) months of

commencement of work;

ii) Draft Final Report within eight (8) months
of the date of notification by the Government
of approval of the Phase 1 study; and

iii) Final Report within one month after receipt
of comments on the Draft Final Report from

the Government.
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