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.. ECONOMIC PLANNING UNIT,

PRIME MINISTER'S DEPARTMENT,
KUALA LUMPUR, 11-01
MALAYSIA |

. 1st March, 1982,

‘Feasibility Study on Tatau-Kapit Trunk Road:,

i am glad to. submit herew1th for your actlon ‘a duly 51gned

,;copy of the Scope of Wbrk for the Feasib:llty Study on
Tatau-Kaplt Trunk Road project as well as a copy each of the _
‘records of ‘the d*scu551on bétween ‘the : Government o£f1c1als -and

the: Japanese “lSSlon on the abiove subject.

We expect to_hear o

. from you in due ccurse the date of. arrival of -the Study
~,M15510n to: conduct the. fe331b111ty study, ' .

r'f'"“Thank you._ '

- Yours sincerely,

'Jffﬁli Abul’ Hausan ba Sulaiman)

.. for. Director General,
: Economlc Plannlng Unlt. _
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1 Octaber 1981

" FRASIBILITY STUDY OF TATAU~KAPIT TRUNK ROAD

TERMS OF ‘REFERENCE

I. BACKGROUND

With an area of 48,650 gquare miles Sarawak is almost
equal in size to the whole of Peninsuiar Malaysia and by far,ﬁhe
largest State in the Federation of Malaysia. It lies just north of
the Equator between latitudes 0° 50' and 5° North and iéngitﬁdes
109° 36' and 115° 40" East. It stretches for a distance of approxi-
ﬁacaly 450 wmiles along the north-western coast of therisland of
Borneo and extends inland ag far as the watershed thac Seﬁarates
those rivers flowing north and inte the South Chlna Sea from rhose

flowing in a broadly southerly direction into the Java Sea.
8

2. The tervain of the State can be classified broadly into .
three main groups: the alluvial coastal plain; the mountainous
interior; and the centtalibelt of undulating country between the
coastal plains and the interjor.’ The flat alluvial coastal plain
extends along most of the shoreline df Saﬁawak and. is partidﬁlérly
extensive in the First, Second, Third and Sixth Divisions. This
terrain'is'charaéterised_b? deap peat-soils, poor drainsdge, mahgrove,
nipah and swamp forest and tidal'inundation._ The soil#sare extremely
acid and chemically.poor.' Road construction is difficult owing to

poor sub-soils,

3. The interior mountainous region extends from the watershed
boundaries of the principal Sarawak rivers. Most of this region is
éver_l,OOO feet and substantial aréas:exceedzﬁ,OOO feeﬁ, Thellénd is
heavily dissected by rivers and covered by primary jungle. Hydro-
electric potential is the main econcmic'attfitioﬁ éf_this region,

4. + The broad central belt of undulatlng land between ‘the abave
£wo geogruph1c extremes extends throughout the - State along a north-
east south—west axig, It occupies an extensive area in north and
-central Sarawak attalnlng in places a width of 28 wmuch as 100 mlles.
Generally, the land here is su1table for development and stable enough’
for the road network, - Ex13t1ng roads ara, therefore, concentrated

along this belt,



5. For a long'time the most‘cohsbicuous feature of road
transport in the State wag -the absence of a general State wide
system, Due to physlcal constraints, road construction and maxn~
tenance ig a costly affair 1n Savawak. The Government 's ‘policy
.bearzng in mlnd the llmxted resources, has aluays been not only to
constyruct the maxlmum mxleage of road but 8180 to select the routes
carefully in order to achleve maXLmum rural economlc and soc*al

developmenc at reasonable costs,

6. "~ The primary objective iﬁ resﬁé&t of road communicatién

under the Eirst Halaysxa Plan (1966*1970) was the constructlon of

a trans-state trunk road to llnk up the ma;or towns in the State and

a maximimn mxleage oE feeder roadq to open up the surroundxng land in
rder to qulcken the tempo of agrlcultural development Under the

Second and the Tbxrd Malay51a Plan (l9?1m1975 and 1976-1980) contlnued
efforts were made 1n ‘this d1;ect10n. By the end of the Third Malaysia

.Plan the only gap, 1n the Flrst 1runk Road System was a stretch of

some 40 miles along the proposed Slbu~B1ntu1u Road whlch is expected

to be completed by 1983, ' '

7. With the schéduled completlon of the Fzrst Trunk Road .
'System, the State Govarnment of Sarawsk has drawa up plans for ‘the
development of a Second ‘Trunk Road System.l' Thzs system Wlll branch
off from the Fxrst Trunk Road System and generally run parallel to
1t and.through the broad central belt of undulatlng land borderxng
the mounta1nous regxon.- It is hoped chat this Second “Trunk Road System
will provxde rellable access to the potentlally rlch resources in
the 1nterxor of the State and ltnk the populatlon in the Lnterior

w1th the establzshed urban and economxc centreﬁ near the coast.'j

8 Towards this end the Pacxfxc Consultants Internat;onal
(PCI), sponsored by the Government of Japan through the South*East
Asxan Ragloual Transport and Ccmmunlatlons Agency (SEATAC), was-;_
requested to carry out a Pre—feaexhllmty btudy Ln 1975—1976 on tﬁe
'overall development of the Second Trunk Road Svstem and transport
';;requxrements in 1ts hlnterland Thls Study recommended thac detalled

feasxbxlxty scudxes be undertaken tc detetmlne the mnst econcmxcally

O

1 SeeMap'A ‘attached. " Lo
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viable development programme for the various seetions‘of the proposed
Trunk Road %quem Due to budgetary constraxntq and- the substantial
mileage involved, Lt is env15aged that the deCaLled feaslb111ty
studies and the subsequent 1mp1ementat10n of these sectxonq will have
to be carried out 1n phases. The urgent need to 1ntegrate the Fifth
Division WLth the rest of the Stane and the rapld economlc develep“
ment Lo central Sarawak had prompted the detailed feas;billcy study
of the Beluru/Long Lamalhlmbang Sectlon of the Secoud Trunk Road

This was completed with assistance from the Japan Internatlonal

Cooperat1on Agency in 1ate 1979,

_9; ' ' The Malayslan Government has recently formulated a Nat10na1
Energy Pollcy thh the prxncxpal obJectlves of - reduc1ng the nation's
overwhelmxng dependence on petroleum as an energy gsource on the one

:hand 3nd the accelerated development of alternatxve energy sources
on the other. Hydro~e1ectr1c1ty has been 81nw1ed out for’ spec1a1
wention in the p011cy pronouncement as one of the best alternative

7 soerceienergy. Fortunately for Sarawak as well as the natxon, the
rvivers it the State has tremendous potentxal for the generatlon of

hydro*electrxc:.ty°

~10. * The Lnterlor mountalnous reglon of the Fourth and Seventh
.D;v1sxons of - the State has been xdentxfled to be the area w:th
-'_trenendous potentxal A study conducted for qESCO under German
technical 3931stance recently concluded that there" is a theoret1031
hydro—electrlc potentxal of some 80,000 MW 1n the State.3 From among
: the numerous potentlal pro;ect sxtes,'che study recommended two '
51tes, i. e. at, the Pelagus Rapxds on the Ra;ang Rlvet and Gxam
Metjawa on thc Balu1 R1ver w1th a total potentlal of 3 350 HW to
Vbe developed to contribute towards meetlng the pro;ected energy
arequlrements “of the State, Sabah and Semananjung Malaysza in the

near future.

ell,z anca che potent1a1 s1tes are located in renote and sparsely
populated areas -the constructlon of roads w111 be a premreQUISLCe
both in the constructlon of power statlons and the transmlSSLOR 11nes.
:VLewed in tth llght, therefore besxdes prov1d1ng access -to. the
1substantxal txmber and coal resources in the Fourth and Seventh
-,Dlvzsions,‘the conscructzon of the proposed Tatau/Kap1t Trunk Road
will be a: cruc1a1 factor in deternxnxng the success of the- ﬂatlonal

Energy. Policy. - . o



1T, OBJECTIVES

12, . .The basic objective of the Study is to determine the economic
and technical feasibility of developing a portion of the Second Trunk
“-Road System from Tatau to Kapit &nc%ud&nguahadhvtdges—ur*férrles

P Led =a 13 smmag or,_m er:s L

4

: ¢
13, - The full Scope of Cnnsultxng Services is given in Part V.

Briefly the study shall:-

(a) estab11sh whether 1t is, Justlflable to

develop the road

(b) :identify-ali'economically and technically

S feasiﬁie'alterhativé routes, évaluates the
socio-economic dnd'enﬁirohﬁentaikimpacts -
of each alternative;“éﬁd recommend with

justifications the route for implementation.

{e) _prepafe preliminary and final design proposals
_and other engineering requirements, cost
estimates and finmancial requirements for each = '
phase of development and prograrme. for -

impletmentation;

;  (d) ‘1dentxfy feeder roads requxred to serve exlstlug
__‘populatxon centres, proposed reseCtlement areas, '_
_and other potentlal development areas w1th1n the B

_.area of 1nf1uence of the proposed road._.

‘IIT.  PROJECT ~DESCRIPTION

i&{' S The prﬂposed Tatau/Kaplt Road is estimated to’ be ‘some . 110
lles long.- Its startxng poLnt is at a poxnt onthe: Slbu~~nntu1u _
Trunk Road lﬂ the ! v1c1n1ty of Tatau, This Slbu~B1ntu1u Trunk Road

'15 currently under constructlon and scheduled for completion by 1983,

_ Depcndlng on 1oca1 terraln 1t ig anthlpated that  the - alxgnment ‘of

" the’ flrst 80 m11es ‘Of ‘the proposed road w111 follow" the Sungei-Anap
':Va‘ley ina genetally notth—south dxrectxon._ For ‘the remaxnxng 30

”“mllee, the propored road wlll cross the watershed ‘between the Fourth=

'”and Seventh Dlvxslons, pass the Pproposed hydromelectr1c dam” site. at
" —4b=



Pelagus Rapids and continue along the Rajang River to a point
oﬁpbsite Kapit town which will be connected to the proposed road
by a bridge, Depending on ground conditions and the cdst—benefit'
analysis, there may be a nced to construct a branch-off to. conmrect
the propbséd road to the Pelagus-Rapids, The attached Map B 1nd1catas
the general alxgnment of this proposed roada

_ H
15, In view-of-;he fact that thée main factor determining the
viability of the proposed road will be the develcpment of the hydro~
electric energy, the consultants are expected to liaise closely with
the Sarawak Electrlclty Supply Corporarlon regardlng the inventory
and distribution of potential dam sites in recommendlng the alignment
of the proposed roads so as to maximise returns. on'investment.. In
partlcular it is expected that spec1al attention will be pald to the
questlon of resettlemeut of the. populat1on likely to vesult from the

constructlon_ofrdams at Pelagus,

IV, PROJECT JUSTIFICATION

COMMUNICATION IMPROVEMENT

16. The' interior mountainous region including the foothill
belt bordering it in éhe Fourth and Seventh ﬁivisions are virtually
dev01d of any road system. The very few roads that exist are R
essentxally short and restrlcted to the irmediate v1c1n1ty of minor
urban settlements. Other land transportatxon and communlcatxon
routes 1n ‘the. reg1on are Jungle tracks and timber roads which are
extremely localised in nature. " Under the cxrcuwstances, inter="
regional transport has to be either by air or rivers. However, air
travglris limited by the'qcput:ence qf_few.and widely'scatteréd”7
aitfiglds, and inhibited'by.tﬁe felativeiy'high cqst inﬁol@ed and
the.restrictéd capacity of the STOL aircrafts. River travel 'is slow,
- very bften-hagardous due ;oﬁthe_dccurrence_o£ ﬁgmergus rapids and -

sometimes uncertain because of its dependgncé"on rain for draught.

'.17; e The proposed stuéy area 15 prec15e1y in such a settlng,:

e Kapic the Admxnlstratlvc Centre oF the Seventh D1v1510n, 15 locafed
_some 150 nautlcal mlles (170 statute mlles) from the sea on the south'

bank of the Ra;ang Rlver. Although the DLVLSlon has an area of uome
'15 033 aq. nxles, 1t has at the moment completely no 1nter~dLVL310na1

— 46— _



‘or inter-regional road. Other than the two small airfields at Kapit
and Belaga, both infrequentiy served by'STOL aircrafts, the mechani sed
mode of transport in the D1v1510n is solely confxned to motorlsed

11vercrafts.

18, Tatau eub“dxstrxct whlch xs nozth of Kaplt and through
whxch most of the proposed Tatau/Kap1t road. will txausverse is in
many .vays even more isolated than the Seventh D1vxslon. ' This area
is completely devoxd of the service of any mechanised vehxcular
.transport except for the use of motorised vessels along the rivers,
Even in respect of water transport, the Anap and the Tatau vaers

are oot comparable to the Rajang River as an 1nland waterway. -

19. ©  The Pelagﬁs'sité is located in a remote oart of the State.
Therefore, the constriiction of the Tatau/Kapit Truunk Road is nece~
ssary in order to facilitate the construction of the hydfo—pbwer
' station as well as the establxshnent of the rransmlsSLon 11nes from

”thls statlon to’ the coastal demand centres.

- 20,  The recent 1nventory of potentzal hydro~electr1c prOJect
undertaken by SESCO with assistancé from the German: Agency for
Technzcal Cooperat1on 1nd1cated that the State has a total of 155

dan 51tes w1th an 1nstalled capac;ty of %0 M each and a combxned
-capaclty of 80 000 Hw of these, 51 sites capable of generatlng

’20 000 Lt are consxdered ‘as technlcally utlllzable potentlal A

few of these SLtes,'anludlng the Pelagus, ‘with a potentlal to
:generate HoTe’ than 4,500 MW ‘are found id the Upper Ragang River Basin.
:}Therefore, the constructlon of ‘the proposed Tatau/Kapzt ‘Trunk' Road
wlil serve to enhance the V;Eblllty of exploltlng potent1a1 hydro—'

electrlc progects in the Upper RaJang Rlver 3331n above Polagu5¢

' INDUSTRIALI smmn

.;,ii- S The rapld large scale 1ndustr1allsat1on of oentral Sarawak
 1§ general and Blntulu in partlcular has. generated Lntense 1nvestment
'1ntEIest both natlonally and 1nternat1ona11y 1n the past several _
years.- The pro;ects either already under 1mp1ementatlon ot l“ advanced
- stage of plannlng 1nc1ude the' followlng Ta deepwater port ca LNG
plant “an urea~amnon1a plant, tlie Agrlculturo Unxver51ty, ‘a ‘new axr—-
"port, a hospltal and an exten31on of the B1ntulu townshlp WLth adequate ;
' publlc facxlltxes and amen1t1es to’ cater for the antlcxpated lncrease_

'-1n popula;xon.- It Ls appreolated thag the total energy démand of
. _ S e



these projééts will be véry substadtial. while'théfe axe provisions
for the use of natural gas Lo meet some of tne enerpy demand it is
recognised that natural gas is an exhaustlbie resource and thcrofoxe
its use as a source of energy can only be a vxeblc in the short tem,
i.e. up to the p01nt of depletxon. 1n ‘any caoe, it would penarate
better overall economic returns to expoxc LNG and use a more cost-

effective alternatlvc energy qourée 1oca11y.

22, " Viewed in this light;:it'ié cleér thht inddstfiaiisatiou
“in the State, partxcularly heavy Lniustrxes, will not be p0531ble
in the long run wlchout the development of hydro electrlc power.
ThlS, in turn, is dependent upon the constructlon of the Tatau/

&aplt Trunk Road to fac111tate its melementat1on.

' PORESTRY

23, . . 1Im 1973 the UN.Food-and Agrlculture Organxsatlon was conr
migsioned to undertake a State W1de Forest Inventory Survey. All
together 8 units of extensive forest areas with rich timber potential
were identified, ‘Of these, certain sections of Units 1, 4 and 5 are
located within the hinterland of ﬁhe proposed_Tatap/Kapit_Trunk Road,
It.is estimated- that the cambiﬁed potential yield 6f_commercia1

.. timber from the sections of the Units within the Study area will be
in the region of some 50 miilion;tOps._ This.is-éstimatgd_to'be
..éufficient to sustain an annual production of some 1 millionlcons.
In view of. the vastness of the Study area which is at present
totally. devoxd of a road system, it is not ant1c1pated that roads
-will be the most ecqnomxc mpde3of transport for timber phroughout

. sthe area, :It_is concluded, howEVer, that with.the_constructibn of

- the prOposed road, it will be more cost effectxve to transport

'480 GO0 toms of - txmber per annum to antdlu via the proposed Tatau/
Kaplt Trunk Road : In the absence of the road,.phe:on;y‘mganszof
.transportlno tlmber is via the Ra;anp River, This'is constrained

1by the seasanal varlatxon 1n draught and the occurrence of raplds.
| Tbﬁéisn
24, 4 AT Tour1sm Hasterplan Study COmmlSSloned by the Tourlst

;Development Corporatlon whlch has recently been completed 1nd1cated

7'p;hat~the¢UpPer_3ggang Rlver Valley is a-scenlc corrldor-of-great

-=;todrism poteﬁtial ~The propos»d constructlon of dams at Pelagus
';and etner “sites along the Upper Ra;ang Rlver w111 create art1f1c1a1
— 48— '



lakes by floading thc_valley_behind:the dams. . This will further
enhance the tourism potenciai as envisaged in the Master Plan Study,
With the construction of the fatau/hap1t Trunk Road and the developﬂ
‘ment of suitable faCLlltleS, it is felt that the avea will not only
become an attraction ;O'Eéfexgn tourists, but also serve, a recreational
outlet for the bopﬁiatién ih“northern and'centfal Saiawak and

ﬁarticularly.the region avound Bintulu, .

MINING

25. - Both the'Geologiéél'Sufvéy Depafﬁneﬁt and sohe'ptivate _
prospectors have reported” substantlal occurences of coal 1n the Uppar
Rajang Valley. While the exact quanrlty, qua11ty and economic via-
bility of worklng the depos;ts has not been ascertalned prellmlnaty
estlmaCes put the tntal resetves in thﬂ regxon of 100 m11110n tons.

In the event of the extractlon of Loal deposxts for export the ouly
loglcal mpde of traRSpOrtatlon to the ﬁxntulu deepwatez port would

be via the Tacau/Kapxt Txunk Road

V. SCOPE OF CONSULTING SERVICES = -

26.u'" “The Consultants sball conduct the Study in two phases.

The scope 6f work as spelt out below'shall~be-undertakeu_fot the =
proposed trunk road. The analysis to be céﬁéigd-ih'tHiSiStadyishali
he dividedViﬁto'thfee;iﬁterfélated Séctibhs, i.e. econowmics,

traffic and engineering.

SCOPE OF WORK, PHASE 1

Phase 1 of this StudY“Shélt Béfcattiéd‘odt in two stages.
These are: ' BN i T R
_ (i) .The Inception Study, .. . . .

(ii) Detailed Analysis of Altefnatives. |

1ncept1on Studz

27, g' _ Thls phase w111 begln upon the commencement of:thé Study. L

The maln actlvxtxes xnvolved are-ﬂj.-

- (a) ;Pégfdrﬁéhééléﬁ ﬁicld':eéonnéiﬁsénce;

}'(b) Collectxon and reVLew of ex;st1ng data'
S . . ___49._ .
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(¢) Interview with relevant Government Departmeiits

"and Agencids;
(d)} Conducting traffic surveys;
(e) Preliminary selection of alternatives;

(£) Aerial photographic,survey along the selected

route;
{g) Determination of the methodology.
{a) Pérformahce of Field Recoﬁnaissance

28, 7 Upon arr1v31 the Consultants shall carry out a fleld

reconnalssance of the Study area to determlne the general pollcy
for the ekecutlon of the Study. A second recannaxssance w111 be
carrled out after Act1v1ty (d) in order to obtazn detaxled data .

needed for further analysxs of alternatxves.
(b) Collection and Review of Existing Data

2. . The Consultants will then compile and analyse basic data -
on economlcs, traffxc and eng1necr1ng. 1nc1u51ve of, but not . .

necessarlly limited ta, the f0110w1ng._
(i) Economic Data -
Population and population centres
Natjonal and Regional. Income

Economic activities (agriculture, mining,
forestry, proce551ng lndustrles, tourlsm

power generat1on)

Import, Fxport and Consumptlon of Hajor

Ttems of Com@odLCLes
Price structure of major items of commodities

thliciand'PriVQ;e Development Plansg” -

_ B)— -



(ii) Transport Data -
Existing Overall Transport Network including
" 1snd, river and air transport in the influence
PRI ‘ O
~Transport Operation .
£ .
VehiclewRegistration

Trafflc Data 1nc1ud1ng those of land river’

© and alr transport

- Transport Cost Data

{iii) Engineering Data -

fﬂvénto?}_of:Exiéeing ﬁ§adsléﬁd fraﬁspdfﬁ

: ngilitiés in ;he.Study area and its

;urroun@ing | R

.”Cogtoﬁf Hépgiégd Ae;iéliPhotogth;hS‘
.Méteorolégicai-an&.Hydroiogicél Data’
Design SCandafdsraﬁa.Cohstfﬁétiéﬁ.Sﬁecifichtioﬁs
Dfauings_bfiEﬁisﬁiﬁg'Rb$&é -

Other Related Survey Data

ﬂ;) Intervieﬁs-wﬁthjfelévént Govénﬁment_ﬂepartmeﬁgs and Ageﬁéiesi.

30, " The Comsultants shall have discussions with relevént ~
Goverrment Departments and:égenbieélﬁo'oﬁtaiﬁ'infdfmétion gn'ﬁdlicies,
programmes and plans and appllcable a8 well as. relevant: standards
~and SpelelcatlonS vhich may d1rect1y ‘or indirectly influence ‘the.
proposed project. " Where existing. plans. long of short term, are
avaxlable, its: 1mpact ‘an the road pro;ects and VlLe versa shall be |

assessed. .. o
.(dj"Cénductihg.deﬁfié'Sdfﬁéys_i:H :
31; '_ '" The Cousultants shall undertake addltlonal traffxc surveys

1nciud1ng a lxmxted 0~ aurvey for rxver and alr traffxc in the area -

where ‘there.is no: road..;; “L¢—51Wn=»ﬁ



(e) DPreliminary Selection of Alternatives

32, _ Based'on_the findings of the reconnaissances, the wesults
of interviews with Government authorities, and the results of a
preliminary analysis of data collected, the Consﬁltants shall propose
alternative routes for the proposed roads. In this ‘regard particular
attentlon should be given to the xnplzcation of gelecting alternatives
that may affect or be affected bv future developments in the Study
area includiang, but not necessarlly limited to, agrxculture, forastry
and possible resettlement sxtes, as well as the likelihood of flooding
caused by the 1mp1emenuat10n of future hydro«electrlc projects. The
Consultants shall reconmend, with justifications, the route considered
rost feasible for implementation. The selected voute will be subjected

to detailed studies.
(£) Aerial Pho:ograﬁhic Sufvey aleng the Selected Route

33, The Conéuitants shall undettéke aerial'ﬁhotographic’survey
along the selected routes. . The Consdlténts_will discuss with the
Departments of Land and Survey and Public Works in making arrange-
nents for”the'sﬁrvéy. Based on the survey and further cbnsultations
with the above mentloned Departments a. tonogrdphlcal map thh a
scale of 1 10,000 shall be produced ' '

(g) Determination of the Mechoddlogy
34. Based on data which ﬁavé been collected and analysed, the

Consultants shall propose the methodalogy for further execution of

the Study and for the economic evaluatlon of the pro;ect.-

‘Detailed Analysis of Alternatives:;.‘u.

35. -~ “The: Consultants shall ‘then proceed to: the next stage. of -

the: Study and examine the following:~
(a) . Analysis of socio-ecoromic characteristics; .

(b) Deternxnatlon of exxstlng and future frexght

and passenger traff1c characterlstlcs- D

{e) ,Ident1f1catlon of alternatlve allgnments and

.=pre11m1nary englncerlng study,

(d) Pre11m1nary economic and fxnancxal anﬂlysxs'r
: ~ 62



(a) Analyéis 6f'Sdcimeconomic Chéfacte:iSticé

36, ©  The Consultants shall analyse the sécioweconomic"characteri“
stics of the State, in genersl, and the Study area, in particular,

- and ‘the potential for growth (or decline) with a relevant time frame,
Some' of the features to be analysed are p0puiatidn growth and changes
in rural and urban population distribution, national and regional
econdiic growth, development of agricultire, forestry, fisheries,
mineral'réséhfces;.tourism, and* in partiéular—hydro"electric power,
domestic and foréign trade iﬁiptinciphl'covmoditieS"(including
eniergy) and mhnufattufes,'and the yole of river and air transport
'in'thé"atea;to=be’sched by the proposed roads., The analysis shall
ténsider'théfimpact'of;the”éompletioh-of:the'proposed roads o the

various socio-econonic characteristics,
“(b) Analysis of Existing and Future Freight and Passeuger Traffic

7.  The Consultants shall analyse existing goods and passenger
~traffic by all modes.of trausport.. The Consultants shall thereafter
project future gcéds'and passenger traffic by all modes, including

road transportation over the proposed roads.

38, . ‘Figures for the present river tlafflc avaxlable from the
previous stage of. the Study may not be adequate, If this is the
case the-Cbnsultants are to carry out new traffic surveys. The
scope and: coverage of- such an. analysxs wlll depend on Lhe nature

of the addztzonal data requ1red

39;: The Consultantb are to note that estxmates of develoPment
traff1c are part1culaxly needed for cachlatlon of road capac1tles
,and benefxts. Howeve:, only;gene;atgd_passepggr traff;c,}aqd not

: gene;ated,truck';rafﬁic, are to beuincluded ip;bgqgﬁit,caipqla;icns
if indirect benefits (expressed és net.;alue of inéreaSed'produCtioh).
.are to.be consmdered as: well : One of the: methods to be. applled in.
é.calculatlng the ttafflc fcr passengers and local trucks w111 be.:

' grav1tatlon models thh populatlon (and/or other economic: xndlces}

- and’ dlstances (tlme or mileage) . as factors.. Parameters.shall be

aﬁaiyéed on the basis,qf;thé-p:opose&;;;afficﬁgurygygg;y;ng

60y . Thé3Consu1tants arE'also-requested to, consider estimating.

'-fdevelopment truck traffxc ‘based on Ldenclfylng, descrlblng and

_‘~“53—



assigning future generating sources and then distributing and
agsigning the tonnages by type of product based on the expected
preduct movement, The modalﬂsplltq shall be. basxcally decided .

after comparxng the transportatxon COsts aof competxtlve modes.

41, . The Consultants ghall recommend phe,method;t§.be.adopted.
The fianal dgcision 0n_the"methodolqﬁy for this aspect of the Study
shall be made before proceeding to the wext phase of the Study.

42. - In calculatxng the fznancxal and economxc cost of these
progects, the Consultanrs shall take into account tranSporcatlon _

- .costs chludlng‘those”of dlffergnt:mpdes, vehicle operating cost by
- type of vehicle, operating cost by viver and time cost. A detailed
study of present vehicle operating cost under the prevailing
comparable road conditions of the prbposed road sections shall be
carriedzqut_for.further cost ‘analysis, possibly based on test driving

'gn existing roads similar to sections of the proposéd roads, -
(e} 'Idehtificatioh pf'AltetﬁatiVes aﬁd'Preliminary'EngineeringlStUd?

43, . .The Consultaﬁts'shal}'identify_altetﬁative;alignmeﬁtsfand

standards on the basis of a veview of available maps and'aeriﬁia‘

photographs as well as the studies proposed in paragraphs above.
_Reconnalssance f1e1d aurveys w111 be carried out ‘to assist in the _
evaluation of these alternatives and to derlve an order of m&gﬂit“de
cost estimate, | For the purpose of establishing the best route frow
the technical point a detailed study’ of the topograthn soil -
_condzt;ons, hydrologlcal conditions, avallablllty of consrructlon
"materlals ‘construction - and maxntenanca costs w111 be: carried out.
“The topograph1cal,78011 and hydro‘oglcal conditions will affect
ﬁthe curvature and gradxent of ‘the’ allgnment, the types of structures
" to 'be made appllcable,uand the quantity. of cut or.-£ill.. ~These major
“factors’ affectlng the construct1on .cost shall be investigated in
“detail’in the field, The 0p1n10n of the Public Works: Dcpartment,-
the Sarawak Electrxclty Supply Corporatlon, and vhere necessary the

Steerlng Qommlttee,.shall‘be gxtens1vg1ygsought-;n\maklng_recomm&ndations.

(d) Preliminary Economic and Financial Analysis -
TR wlth 1nput data on “construciton and mazntenance costs,

the ConSultanta shall calculate benefits and benefltlcosts for the
' “ B ..~54_,-. ' R



various proposcd alternative solutions for -each voad section. These
analyses shall vesult in prelxmlnary recormendations for: the various
rcad sectxcnsq' These shall be submitted to the Goversment for con-

sxder&tlon and eomments. The Consultantq w111 begin to undertake

- ptelxﬂluary desxgn on each gection in accordancg with the approval

and commenta of ‘the Goverament.

SCOPE OF WORK, PRASE 11

@S. _ Thla phase w;ll follow upon the Government' 8 review and
approval of the Consultants recommendat1on in-the Report on Phase I.
) Aspects of the work to be covered Ln th15 phase of the Study shall
1nc1ude the f0110w1ng. '

”(iji Preliminary EngiﬁeEfing'Sutveyé; _
._(ii}_ Pfeiiﬁinary Eﬁgi;eé;iné:DésigAs;_
(ﬁii) Refined Cost_EgFiEé;éé§ 
(iﬁ)f_E§§n6ﬂ{q Aqéi§§é$§'J:-
(V)':ASE§55ment qf;iocal5C555ultants3aﬁd:antréctors;
‘ﬁi)k:Pr§555e&:Prbérammé:EOrIImpiemeﬁtatiqn.'

‘Preliminary Engineériﬁgl s‘urveys ,

46, The Consultants w111 conduct: necessary fleld investigations,
including supplementary: topographlc surveys, sub"surface soil
investigation, .and hydrclogxcal surveys’ suffxcxent for the pre~
parat;on-ofrprellmlnary de31gns._ “These shall 1nc1ude, ‘but not

necessar11y llmxted to, the" followxng surveys

- (a) Soiis and Hateriais_survéy;Q mebien

(1) Roadway

Survev by mcans o§ test pxts or . 5011 auger

'_:iwlll be made 1n ?reas along the proposed route
:“at approprxate spots.- The samples w111 be
“'collected examxned and classxfled, and selected

Vsamples W111 be tested 1f necessary. Tests will

éf—anlude sxave”analySLS, determlnatxon of plasticity

::11ndex,and 11qu1d lxmxt and CBR tests. if necessary-.:
—55_ |



- (i1) Bridges and Other ImpoxﬂantjStructurezsites

_ Auger boxxngs or one penetratxon tcsts ;7
wxll be made at necessary brxdges and structure
sxtes to. such depths that will glve adequate
1nformat10n for proper Eoundatlon desxgn and
study, ‘

o]

(iii) Sources of Haterialé

A deta1led 1nvest1gatlon of sources of
'conscructlon matetzals 1nc1ud1ng the locatlon of
suitable quarry, together w1Lh physxcal mater1a1
'test thereof will be made for selection of
_econcmzcal Cypes of structures and for ‘accurate

cost estlmatlon.

(b) Hydrological Survey

Determination of the design discharge of each
river and/or stream on the basis of existing data,
. taking into consideration expeéted‘éhanges in runoff

due to construction-of the proposed roads.

-Determination . of water openings for drainage -
structures_és'well as required capacity for drainage

facilities..

Preliminary'Engineefinp'ﬁeéigﬁs
- &7, - ‘The. Consultants shall ptepare. prelxmlnary englneerxng

dealgns for the follow;ng'-~

'(a) _RoadwayVDesignTy_-

Tynxcal roadway sectlons shall be prepared
71n detail for each type of roadway 1nvolved._ : N
.Esclmates shall be made rpgardlng the quantltles _ ‘
” 'of the varlous constructlon mater1als requ1red fér
" the progect. The prel1m1nary roadway designs shall
:be prepared to de51gnated scale. Where detalls
1cannot be ShOWn clearly on such plans,_the Consultants

-HJZShall prepare separate drawxngs as may be requxred.



_ The.drawing conéiscing of plaqé, profiles and
typical roadway sections, shali be prepared so as
ta show the rxghtuofmway, excavations, embankments,
and s1de dxtches.- Locatxon, type and main dimensions
of 811 structures and other fac111t1es shall be

Lndlcated in thL same plans. '

(b) 'Pavemént'nesign‘

stng the trafflc data and the Bolls ‘and.
‘materlals Lnfornatlon, the pavement dESLgn for
. the prOJect shall be develeped where requxred

Tﬁe'd;ﬂ;ﬂ;'tgstfdaté and the‘testing data
obtained in the5ﬁatefials’euf§éys; such as sieve
analysis tesﬁs,i§pecifi¢ grayity_aﬁd_abso:ﬁcion _

_ tests,‘aﬁd tesﬁing déta fbr stfengtﬁ-and'50undness,
"shall be fully utilized for the pavement design.
Whenever thgre.ié'a significanﬁ'variation-in'the
supﬁorting strength'df:éﬁﬁ:éfadé:méfefiéls;-sgparate'
pavement d931gns will be prepared The structural
requlrement of pavement w111 be 1nd1cated for edch .

deSLgu sectlon. '

(c) Serue eurax- Des ij;n’ FoRE

Based -on the results obtaxned from tOpographzc,r

soils and hyvdrological. surveys, the general plan of________ﬂ

':vthe required structure shall be- estahixshed

The 1ocat10n -and type -of: structure proposed,
span lengths, deck wxdth, type of foundatlon, channel
relocations, etc., should be. shown on: the: plans.=;;g*.
~ Pertinent 30115 -data shall ‘also be 1nd1cated. General -
.plans for the structural deSLgn of auch 1tems as -
Vbr1dges and culyerts. etc. w111 be prepared to as

_approprxate scale.

Major and specxal brldges wlll be des;gned by

_ the Consultants to'a prelxmxnary engxneerxng 1eve1; _

3 7_Brxdge Ioad1ngs, 1nclud1ng spec1a1 1oad1ng, lf any,ﬁ-l, S

' .wlll conform to reievant standards.-“'



- (d) Bills of Quantities

After the éesigns Have'been'gompleted, Bills
oE_Qdantities'qefledting allneonstrucﬁion items
shall be preparéd, to be neétly,sﬁmmafized in
tabular form and constitute the basxs for the

congtyuction cost estlmates.

Refined Cost Estimates

48. On the basis of the prelxmlnary bills of quantities the
Consultants ‘shall prepare an éstimate of the cost of constructlon
of the voads. The compouents of_forexgﬁ and local currency of all
proposed construction shall be'identified on the assumption that
‘the work uili be doﬁe by:- | -

(a) the Covernment construction units;
(b) Halaysian contractors; and

(¢) foreign contractors.

49, f The fore131 currency camponent shall xnclude such items
as equxpment and ltS depreclatlon, materlals and supplxes, of which
Sarawak is a net importer, wages of forezgn personael, overheads
and profits of-foreién firms. The local compohent shall include
rlght—cf-way acqu151t:on costs, loca; materials and supplles, local

salaries and wages, ‘taxes, etc,
50, A year-by-year expenditure plan shall be prepared in
accordance with the proposed construction schedule; thé.foreign

.and -1ocal currency needs, being classified therein.

Economic Analysis -

s 'TThé C6ﬁéu1tanté‘shéli'reéeﬁaluate'thé:bénéfit"and benefit/
cost analySLS to reflect more reflned costs estlmateq. The aspects

to be consxdered are:—

{a) _Benefit'Calculation
For each alternatlve solutlon dlrect and 1nd1rect

-*beneflts shall be calcuiated Dzrect beneflts shall_

be calculated separately for passenyer cars, buses

-*58'?



hand'trﬁpks ¥'pdssib1y'£or'dif£eren: proups of trucks
if a further breakdown Abpears important for the
accuracy, of thé fesults; ﬂirect benefits shall be
calculated separately for nornnal tréffic; diverted
traffxc and generated traffxc s that'ﬁornal traffic
gets 100% of the savings iu vehxcie operating c¢asts,
developmenr trafflc gets 5072 of ‘the savings in

_vehxcle operatxng cogt and diverted traffic gets

”the dxfference in veh;cle operating costs before

(the prev1ously used rouCe) and after diversion.

Sinde no r§ads‘exiét in ﬁqsc pggts of the area,
the benefits sha;l.he'dgriﬁed.frdm the diverted and
the generated. tféffit:r Eeﬁéfits to each ﬁnit of
such’ traffxc consists’ of the dxfference between
total transport ‘cost by the oId and by the’ new
route.- Benefxt§ of 1ncreased productlon-could
either be included thréugh cost savings for deve-
lopment txaffic above mentioned or through addition
of net value of .increased production, but not both
All use of resources mecessary in order -to create
-the production-increase should be’ deducted Other

.necessary:1nve3pmentsi:pr;vate ag well. as in public

- wtilities of all kinds should be included, Present
maintenance cost. shall be estimatedlacéording~to the

,_actual expendltures on the road section in ques£1on.

let is of great lmportance that the calculat1on of

Vipresent vehlcle operatzng cost and present maintenance
cost be co~0rd1nated, so thac the vehlcle operatlng
.cost refer to the malﬁtenance-standard given by’ thg
maintenance’ co$t used-in_tﬁe”Study.'*inICaSes where
the maintenance staﬁdaﬁd is véry low it may be

“:approprlate £o choose a better malntenance standard_'
as basis for both malntenance cost’ and vehicle - '

' op@ra;xng cost, _The beneflt calculatlons shall be
'divided.iﬂtortwa Onc for 1mproved malntenanae, -
.thenoﬁhéf‘fdg_rdédalmp:ovement Further maintenance .

cost will be calculated according to traffic, road

Unless more accurace estlmates can be made, 1t is commou practxce
“£o take into account’ %0? of ‘the cost reductlons ‘as Lenef1ts to
each unlt of generated trafflc. : S R B



type and the prevallxng (expected) technxque

and Unxt coqts.

1Besides providing direct benefits as a mode
'of'transhoft;'it_is:fedbgniséd that the roads will
also facilitate s{gnificéntly;the transmission of
power from the proposed hydro-electric stations to
link up With'ekiétiﬂg power lines. This indirect
benefit generated through costwséving in the hydro-
electric pro;ects should be assessed in the economic

analysis.

(b) Sensitivity Analysis
For each benefit-cost calculations, sensitivity
analysis should show the impact of variations in the

,lmportant input data thhln thexr probable range of

_ accuracy,

Agsessment of Local Consultants and Contractors

52. . On the basis of the type of comstruction proposed for all
road sections, the Consultants shall assess the availability and
capabilities of contractors, domestic and foreign. The results of

the assessment shall be compiled in the-Draft Final Report,

Proposed Programme for Implementatlon

53;:“ ; The Consultants shall prepare a proposed Terms of Reference
for the detalled engxneerlng de51gns and a construction time schedule
‘_for 1umedlate melementatlon of the pro;ect. The schedule shall

'lndxcata the perlod of txme requlred for the fcltowlng actxvxtxes'"
 (a) -FinéixEngineering:Survey;v

- (b). PfePaqa;ion of final engineering plans and

cost estimates;
”'(éy'_Preparafidﬁfof:ﬁéﬁﬁét“ddédﬁéhts;‘
S (d) 'Tender:aﬁd%aWAKHis
' 54, . Theq@qQSdlpants;shall'élso prepare, a long term plan and .

construction schedule in order'of panrLty for the staged developmenc

"ii0f these road pro;ects aa well as Eeeder roads lxnklng pﬂpulatlon

centres. and potentxal development areas,
: . 60—



55. _ The Consultants shall recommend SUlEable 1nst1tut10nn1
organxsat;on and’ ﬂanagement structures requxred for the effectxve
developnent and operation of these roads - 1nclud1ng traxnxng of

needed ;pec;alxsed staff,

.

~ VI. SPECIAL CONSULTANTS

o -4
56, ' Where spec;allse advxce is required in certaln dxsc;pllnes
.related to, but not anLuded 1n, the normal servxces herexn descrlbed
the Consultants may, after consultatxon wxnh and obta1n1ng approval
from the Government, arraﬂge for such servxces. Spec131 consultancs
in allled flelds such as ecology, selsmology, tcurlsm and other fields
may be retalned, exther to provlde basic data or to obtain an

independent: rev1ew of conclusxons reached by the Consultants' staff.‘

| V:I; fTRAINING” j:

57. "'_ 1t is the 1ntentlon of the Government to attach quallfxed
serving officers to the Srudy as counterparts to the: Consultants in

_ their relative dlscxpllnes (e.g. Economics and anlneerlng) to be
followed with recommended further transportaclon plannxng tra1n1ng
abroad. The Consultants are expected to identify suitable lnstxtutxons
Vof learnxng that can provxde apprqprlate traxnxng to engble the

candldates to undertake sxmllar tasks upon return to the State.

;.

VIII. DATA, LOCAL SERVICES AND FACILITIES
' " TO BE' PROVIDED BY THE ‘GOVERNMENT

58, - The Govertment will' éstablish a Steering Committee to -
' review project’ Aa:'t‘ivities,'-- ‘give general puidanée’ to the project
and. ensure co-operatxon of chernment Agencaes 1n “the atta1nment of

the prOJect obgectxves.. SN

59. . The Stéering ébﬁhiﬁteé Qiil‘bé'réspbnsibié fbr’mbnitbriﬂg'
- the: pro;ect and the, realxzatlon of its ob;ectlves as. descrlbed in-

'—Part II of thxs document.

605 SRR Tha Govermment w111 provxde the Consultants with oszce'-

space;.. furnxture, equlpment and office. supplles, admxnlstratxve,
. _ L—B1— _ . -



secretarial and clerical serv1ces, uC111t1es, telephoncs, pOStage
and telegraph services and transportatlon thhxn Sarawak for '

profesulonal use,

61, The Government will provide to the Consultants on request

all avallable data that are relevant to the Study.

PR

IX. CONSULTANTS UNDERTAKING

62, " The Consultants shall undertake to carry out the Study

in accordance w£Ch the terms of thisg documenta:

63. = The Cansultants shall as far as possxble make use of local

technlcal serv1ces.

64, The Consultants shall carry out most of the consulting work
including design at the Consultants' office to be estdblished in |
Kuching. The work items which require special processing by electronic
_computer, such as cccnqmic_and.str@ctpra}-auélyses, and, other, can

. be handled at the Consultants' home office,

" X. REPORTS

65. The Consultants shall submxt to the Halaysxan Governh-nt

the required number of the following reports (1n Engllsh)'—

(1) Prog;ess Reports (50 coples)

T These Reports shall, at moutHly 1ntervals
_”after cowmencement of work except when it
'_co1nc1des w1th another reportxng stage, give a

_statement of. all work performed duringthe :
_ﬁrqurplng_perlod,,and_;he schedule of work for

the next reporting period.

__u(ii} Inceptlon Report (50 copxes)

~ This Report shall $urmarise the initial flndlngs
.”of che,Consultants. Lt shall contaxn-a statement of. -
. the. Consultants ; proposed study procedures and work
5¥schedule and r31se any partlcular probleas Wlth

'”:*regard to data avallabxlxty, nead Eor addttlonal data
' 62—



or other critical matters pertaining to and affecting
the execution of the Study. This Report shall be:
_submxtted after completlon of all aspects of the

Inception Study.

(iii) Interim Report (50 copies)

'This Report gpall be submitted upon completion
of the Phase .1 studies, It shall summarise all work
performed'undéf Phase ‘I ‘of the Study, ‘and findiugs
gnd:rgcommendations.relgvant to asﬁects of the Study

so far undertaken by the Consiltants.

(4v) Draft FiﬁalIRépofiJ(SO éapiés)

_:- Thxs Report shall summarlse a11 work performed -
under Phase I and II of the SLudy, togerher with
_Lf;ndlpgs_aqd dgtalled pegommep@aglonsi-_The Report
-shall include;‘integ alia;lcbmglete infbrmaticn on
the economic and'engineering.&é;a evaluated,
diSCuésioﬁ'bn'mé;hodologies,-anaIYSes’ﬂnd procedures
‘employed and shall provide maps, plans and diagrams

of the proposed construction works.

- ;(V)L;Flnal Report (120 coples)

Thls Report shall 1ncorporate all revxslons
deemed appropriate- by the Consultants_after receiving

“ comments on the Draft Fimal Report from the Government.

66._ " ALL: Reports shall contaln a conCLSe summary of all major .
findings. and’ recommendations of the Consultants, The.estlnates of
economic costs and benefits and all ecoanxc analyses which suﬁport
the Consultants’ conC1usion$.sha11'Be.pfésented”in'suffi¢ient detail
tg petmit.cheCRiﬁgs.nf_éilICalcuiationgﬂwithout sﬁbﬁleméuféry_datg. '
The Draft_FinaIIRépé:t shall be carefully edité&.aﬁd completed.éb -

“that production of the Final Report caniprocééd without'delaf.

67, All Reports and documents shall be the prOpetty of the

'MalaySLan Government.-

'68.: : : The Conaultants shall Submlt reports other than those

llsted above when requlred hy the Governmeat.
68— :



69, The
within thirty
Intent,

70. . The

. the following

XI. SCHEDULE OF STUDY

Consultants shall commence field work on this project

“(30) calendar days after the issue of the Letter of

Consultants shall,sd%mit the required Reports within

time schedule:

Progress Report: once a month after the

commencement of work except when it coincides

~ with another reporting stage;

(v)

- Inception Report: within two (2) months of

commencement of work;

Interim Report; within ten (10) months of

comuzencement of work;

. Draft Final Répott;: uitﬁin_twelve (12) months

of the date of notification by the Goverument

. of approval of the Phase I Study; and

Final Report: within two (2) wmonths after

receipt of comments on the Draft Final Report

from the Government.
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