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(1) Terms of Reference

I.

11,

QUTLIHE
or

MASTER PLAN AND FEASIRILITY STUDY

THE EASTERN SEADOARD -INDUSTRIAL PORT PROJECT

Cbhlectives -

.

2,

3,

f&uétﬁﬂr”tha pdhsibilit? of doveloping ingustrial port at Mahtapud
Rayony nistrict which will support industtial activities of the
basic industrial zone of the Eastern Seaboard and prEpare & Mastar

Plarn four the 1nh§~£ﬂrm clrvelopment nf.ﬂay?nq Industrelal Port,

TG phhsu tha Master Plan ﬁbnﬂideflnq.ﬂthﬁr dovelopment projscts of
the Eastern Seaboard and to carry out feasibility study of develop~
ing port facllitles which must be lmplemented by the first phase

of dovelopment withln the framework of the Mautor Plan,

To propnsa altarnative measures if thae study leads to the conclu-
alon that the development of deepwater industrial port at Mabtapud
is not feasibls,

SEﬁpa'nf work

1,

2.

3.

To develop a Master Plan, the foliowing studies should be Implemented,

"fleld investigation

Caf:y'nup-invEEtiQatiuns of the physical environmental condlitions
including topographical, marine and ground conditlons necessary
for finding_thﬂ possibiifty of the induastrial port developmank at
Mabtapud, Rayong Disktrict,

'Induatriﬁl'uﬁudy_'

Make olear various conditlons such as type and acalu of industries

'rﬁgarding the industries cxpected to be located in the basic

industrial zonn.,
Traffic study
Estimate the type antd traffic {low of cargocs which will originate

from industrial activitics ia the hinterland.



7.

Poxt study

Study the type, size and numbey of vessels accﬂrdinq to the
estimated trﬂfflﬂ flaw of cnrqnes and also tha relevant numerical
values necessary for pﬂrt plannlnq and det&rminu the most appro-

priate and cconrmic laycut of port facilitles.

Infrastructure study

Examine tﬁe existing devolopment plan of ruadQ, railways, ate, and
make necessary reanmnandatinn in order to facilitnt& a smooth
tranpporation of corgoey nmiqlnuLinq fron !ndUE*tiul activitios
in Rayong D*str;ch.” This will alsnlineluda_theh;aviuw of the use

of tuﬁatnl_shippihq,
Utility study

Exanlno rolavant dnvﬂlupnunt plnns auch a@ thoss of wator aupply.
oleckrlcity and urban facilltien pecassary fox varlous activities

in the Industrial zone as well as industrial port,
Mastar Plan

Proparg a schemntic Hastmr Plnn Eur tho lanq-tarm deuelupmant of

Rayong Industrial Port cﬂngldaring the long-tarm. 1ndu5trial
davalopmant of Noyeng Dlatrict and phyalcal conatraints obtained

in tha above lnvestigation,

To carry out feasibillty atudy {Phase 1) on ths port facilitisas within
the framework of thic Mastér Plan, the following studies should be

complemented.

1,

2,

Design condition

analyze the results of tho field investigation to carry out the
feasibility study,

Port facility

e fina port facllitles which are to be comploted for the flrat

phase of davelopment,

. Imfrastruclace

Estimste the iuflnﬂiructurpﬂ such as Lfﬂf[lp facilities etc,

necuessary bto be duﬂulqpcd for the first phase of devniopnent,



7

‘Conceptual deslgn

Prepara corceptual designs for the port facilities, ofivil Hﬁrks

and suppﬂrtlnq services required for. the first pliasa of develop-

- mant.

Cost estimate

Prepare €08t estimates with enough accuracy for all fFacllities and
gquipment rﬁqﬁired in the Flrst phase of davelopment.
Envlfanmuntui AkgoLLIont

Identlfy ﬂnvirqﬁmenhgl prahlemﬂ:that may occuxr durlng construction
and operation of the port and recommend environmental impact

studias and counter measuvres as may be necessary.

‘Financial ﬁnd uu§nﬁmiu annlynin

qunent.thﬁfpfupuaad investment plan showing the [inancial and
econand ¢ junbificntiuna e¢f implamonting each madiwm term plan

._.4 3_._
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B-~1 TEAMS OF AEFENENCE - Grnft No, 1
| 1 October 1981

PEASIBYLITY STUDY OF TATAM-KAPIT TRUNK ROAD .

TFRHS OF RESERENCE

1. BACKGROWND

| \Heh ao ares of ﬁﬂ;ﬁSﬂ uﬁuar} milos Sarvavak 13 almest
agual in siza to the vhola of Peninsular Halaysta and by fax che
-1::3::# Stata in the Pederation of Halaysia, It lies juat morth of
the Equator batwéen latitedes 0° 30 and S° Norch zad longitudes
1097 361 and 1157 40’ Enat. It stretches for 2 distance of spproxi=
pately 450 milea along the north-—waatarm coasc of the {sland of
Borpep and extends inland as fax as the vatershed thae sqparaces
thoda rivers floving north and into the South China Sesx froo thoze

floving in 'a broadly soucharly divection into the Jave Sua,

2. Tha'tﬁttlin'ﬂf'tht State can be classiffed broadly into
thres mafn groups: the atluvial coastai plaing che oountaimous
inceriori and thé'éﬁhital belt of undulacing country betveen the
.ﬂﬂﬂjtﬁllPlaiﬂj.iﬂd the interior, The flar alluvial cosstal plain
extends along cost of the shoreline of Saravak asd is particzlarly
‘extenaiva in tha'First,'Sﬁcénd, third and Sixth Divisions, This
tarrain it ch;fn;tnrisad by deep pEﬂtiﬁﬂilﬁ; poor drainsge, =angrove,
qipnﬁ #nd 5ﬁmﬁp fnfés& and tidal inundation, The soils are extremely
acid and ;hgmic#ily'pnur; Road constyuction (s difficulr oving ¢o

poar sub~sails,

3. ” Tha'lﬁ;Etinr maﬁntaiﬂnus rcgiun'éxtcnda from thn_uﬁtdrshéd
Sauﬁdnrigu_ﬁf tha priceipal Safnuak_fiunr:. Host of this cegion i3
ﬁv&f.l;ﬁﬂﬂ Eéat and substantial arveds cxceed 4,000 feet, The land ia
hﬁﬁvilf disgsected by rivera and covered by ﬁrinnry juagle, Hydro—

elacerie potential {a the wain economic attrarign of chis regian.

A The broad central belr of undulating land belween the abave
two groplephic extrenes extends thraughout the State aloog a noarth-
east south-vest axis. It ﬁctupiui an extensive ireasqin norch and
central Saravak, attaining in plazes a width of 2y auch as 100 niles.
Genevally, the Yapd hege is suitable for devetopment and scable ¢aough

for the toad netvork., Existiag roads ave, therefote, concentratod

slong this belc,

..__4 5,.._



5. For a lﬂnr tima ¢ho most canf;::uﬂus IEﬂtura of rand
transport in tha State vay the nhncnce of a gnnrrnl Stnte uide
aystop, Duc to phyuicnl :un:tralntu, rnnd_can;truttian and watne
tenanca {2 & cultly aftalr In Savavak, The Govornmont's pnllcy
beaving in nind the limiced tnqnur:uu. haa nluny: baen nok enly to
constyuct the maxipum mileage of voad but anlso to salect the routes

carefully in ovder to achieve naxitwm rural economic and social

developaent ot vYeazonabhlo costs,

6. The Pfimﬂrf nhjcctlun in rnapﬂct nf ra1d cnmmunicatinn

under thn Bivet Hnlnysln Plan {1965 -1970) was the cunatructlun af

a teang-ctats trunk rond to llﬁk up the mﬂjﬂt towns in tha State and

a taxfmun mileagn of feedur roads te open up tha lurtnunding land fn
order o quickan tha tnmpn of agrleultural u:lu:u.u:In::q:wm:u'ﬂ:.L Urnidar the
Sazond and the Thlrd Hniayaln Plan (19?1-19?5 and 19?5-1950} continued
eflortn vore mnda :n thia direction, By. the. cnd of the Third Halay:in
Plan the only gap in the Firat Trunk Road Sy:tcm was a gtraetch of.

somg 20 miles along ;h;_prqpﬂ;ed Sihu-Bintulu Road which is cxpected
to ha compleked by 1983. ' o '

1, Hith the scheduled complecion of the First Trunk Road
Eyatem, thae Etatu Govaernment of Sarawvak has drnuu up planl fov. the
devalopgent ol & Sacand Trunk Raﬂd Systeuil_ This :y::am uill hrnn;h
off 2 Ltom the ?lrat Trunk Road Syutnn end  genorally ruds peraliel to

it and through the bruad ceptral belt of unduluting land hnrdarlng

tha mﬂuntn{nnus reglun.. it s hﬂpﬂd thst thil Secnnd Trunk Road Systen
vill provide reliablc accens to the pﬂtentlally riﬂh rn:nutcta in

the intarior of tha State and link tha pnpulatiﬂn in the lnterinr

with tha nntabli:had urhnn and ncnnnm[u contres nenr tha cosst.

8, Tﬁwlrd:.thi: énd the Pacific Consultants Internﬁt{ﬁﬁ&i
{PCI}, sponsored by the Covernment of Jupﬂn through tha Suuth-ﬂnlﬁ
Asian Regional Transport and Ecﬂcmn1at1nnz Apeacy {EEhTAC], was
requested ;n carry out a Pre-feapibilicy Etudy in 19?5-19?6 on the
overall developanent of the Sacond Trunk Rond ﬂystnm.qﬁd kransport
requirements in its_hidterlhﬁd; Thin:ﬂtudy fgtdmdfndc&-th;# detailed

feasibility studies be nndertakeas to determine the nost econonically’

Sce Hap A atrached.



viable dévﬁlﬁpmnnt prngfnmme for the various sections of the proposed
Trunk Road Syﬁtmn. e to hudgetnry constraints and the substantial
fmt!&nge invulved It is envisaged that the detailed feaut ihility
atudics sad the aubsequent Inpleacntation of thesn sections will have
te be tarritd_nuf in pﬁasnn} The urpent. need to integrate the Fifch
ﬁivis{nn with the Test of the Stake ané the rapid econobic develop-
qent in ceatral Snrnunk had promnted tho dctnllnd Feasibility study
of the Eeluruflﬂng Lamalemhnng SecLion nE the Second Tyunk Read,
This wa2 conpleted with sysistance from the Japan International
Coopevecion Ageacy in late E879,
9. Tha Hnln?ﬁinn Guvorurient hay tecently Formulated o Hatfanal
Eneray Policy with che principal ob}ectives of roductng tha natlon's
_uﬁaruhalmlnn'deptndenﬁa nﬁ potroleum as an enecgy aodcca on the one
hand and the actelofated developsent of altcrnative eneérgy soutces
on thl ﬂthnr. Hydru—ulﬁhtricitr has hnnn.;inrlﬂd out for mpeciat
rention {n ths policy. pronouncesent as ons of ctha best altervativa
iuur:nifnergy‘ Fortunately for Sarawak as weall ar ths nntiﬂn, tha
rivers In the Stote bhas rremondous potential for tho generstion of

hydro~zlectricitys’

10, The intnfiﬁfQnaﬁntainﬁus'régiun of tha Fourth and Saventh
Divisions of tho State has hﬁeu idantified te be tha axea with
trtmendau; patential. A 5tudy cﬂnductﬁd for SESCD under Cernan
ta:hnicnl asaistance rﬂcnntly :nncluded that there is a thecreticsl
nydra-tlectric pntnntlnl aof some N,000 BM in the State, From svong
the numarous potential project sites, the :tudy recomended two
sites, f.e. at the Pelqgus Rapidx on the Bajapg River and Gian
Herjsva on the Balui River, with a total pntcntial of 3,350 MW, to
‘be Jdeveloped to contribute towards meeting the projected energy
rnquifenenta of the State, Sabah and Stmananjung Halaysia in the

neay future, .

11, . Since the porential sites are located in recopte ond sparsely
populated areas, the tonstruction of roads uill be a pre-roguisite
both in the construction of pover stations and the tyansoission lincs.
Viewed in this lipht, thevelore, besides penvidiag atcess to the
subatantial tirber and coal cesvurces in the Fourth and Seyenth
Divisiona, the construction af the proposed Tacaufdapit Trunk Road

will be a crucial factor in deternining the success of the dHatianal

Faergy Policy,
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1. QMIECTIVES,

12, The basic abjective of the Srwidy is to deturn{nn the ccononie
and tnchntunl feasthilicy of devulnping n poction of the Sacnnd Trunk
Road System Lrom Tatau :n Kapit 1neluding nhawhr%dgcs“Uf*foftﬁf '

ha:rntsﬁma;nr_riynraf-

11, .Thn_fuii Scopae of Eunéulting Servicﬂp.is glﬁen in Part V.
Bricfly the study ahallz-

(2} establish vhether {t ia, justifiablo te

develop the romd;

{b} identify all ttanﬁniéﬁilj and toechnically
faasibie nltr}nalivt routes, evaluates the.
socio-ccononle ond nnvlrnnﬁﬁﬁf&l impacts
_of.eﬁch_&lt:rnutiun; and recogroend with

juscifications the reute For implementation.

(c) prepare preliminary and.fi@gi.ﬂﬂsigﬂ proposals
atud othey nnginqﬂriﬁa rcquirementﬁ; cn#t
catimates and fiunhclni tnquitpmﬁnti Zor, sach
phase of vaalnpnnnt and programin fot

Ioplencntation

{d} idtntlfy faeder Iﬂﬂd! ttqqued to sevva e:Lsting
population anttcs, prupnsed rﬂsattlenent ;reau,
sad other potential dcuclnpment areas vithin the

ateca of influzace of th¢ proposed road.

TII. PFROJECT DESCRIPTION -

14, Th&lprupnﬁed Tatau/Kapit Road is cstinated to bo tome 110
miles long, Its stacting peint is at s point on the Sibu-Li atuly
Trunk Road in the vieinity of Tatay., Tois 51bu—ﬂintulu Trunk Road

iz currently under construction and scheduled for conplet{on by 1983,
Depending on local tercrain it ig anticipated th;t thc'niiﬁﬂmtnt of
the First 80 miles of the proposed :naﬂ will Follow the Sungei ﬁnif
Yalley in a generzlly narth-south directign, TFor the remaining 30
milea, the proposed road uill'nrnsﬁ the uhtcrsﬁﬁd ﬁﬂtﬂeen the Fourth

aod Seventh Plvisiows, pass the proposud hydro-electyic daid site 2t



Pelagus Rapids and eentipue along the Rajonp River to a point
opposite Kiépdt towvn vhich will be Ennnectnd to tho proposcd road

by & bridge. Dapeoding on ground condltions and the costobenefit
~analysis, there pay be s nced to construet a branch-off to Lonnect

the proposed road to the Pelagus Rapids. The attached Hap R lndicates

the geneval alignnent of this proposest road,

5. Iﬁ'vieu of the fact that the main factor determiniog the
viability of the proposed road vill be the developnent of tha hy&rn-
electrle energy, the  consulzants are axpeeted to liasise ¢loasly with
the Saravak Electricity Suppiy Corporation regarding tha {nventorcy
and dlseriburion of potentinl dom osites in recormendiog the alipnment
of tha praposed roads so 88 to moximise raturns on {nveairent, In
pnrticu[ar'i: {2 expecred that special atcention will bz paid to the
question of tha:ttiqunt of ‘the population likasly to vesult fgom ths

construction of dams at Pelapus.

1Y¥. PFROJECT JUSTIFICATION

COMMUNICATION THPROVEMEHT

16. -_Th:.intﬂript nountainous repica including the foothill
halt bordaring it In the Fourth and Saveath Muisions ace vircually
da#ui&_ﬁf ahf_tﬁ#& system, The very few roads that existt are
n:l#ntiﬁlly'ahdtt and vestricted to the icnmediate vicinity of minox
urhan'n:ﬁtipﬁaﬁtu} Gther Land tfnnspurtntiun and corszunication
'rnﬁtﬂn'in.thj reglon are juuglﬁ tracka and tinbar roade which ara
extremely localised in nacure, Under the circumstaﬁces, inter—
rag{nnnt-t;nnipart has to be cither by air ox rivars. However, sivx
travel is timitad by the occuzrenca of Eew and widely scattered
alrfields, and inﬁiﬁitnd by the relatively high cost involved and
the restricted capacity of Lﬁn stoh aicceafes. River travel is slow,
very. eften ﬁa:nrdpua dee to the ocencrunce of pumerous raplds and

somtimes uncertain becavse of its dependence on tain for drauvght.

17. . The proposcd study acea is precisely in such 2 setting.

Kapit, the Adninistrative Centre of the Seyeath Division, is located
some 150 pautical milee {170 stotute miles) from the sea on the south
bank of the Rajaong River, hithuunh the Diuisinq has an area ol sone

15,033 sq. miles, it has at the noment comptetely we inter-divisional



or inter~rocglonal vead, Othir. than the two small airfields at Kapit
and Delaga, both infrequently served by STOL nircra[ts. the mechanized
mdo of trnnsna:t in the bivision {a solely cnnfinud to motorisad

rxuercrnf:n*

L Tatau suh*di&trfct vhich is nretth of Hapif and thraugh '
vhich most of the proposed Tntﬂuthplt road uill transverse is in
many -ways even more isoiated than the Seventh ﬂiux:iun-_-Th{s ared
{s complately dovoid of the service of ony ‘mechanised vehicular
transpﬂrt except Enr the vse of motorised vessels alung tha rlvurs.
Even in respe¢t of wator ¢y nnﬁpurt, Ehe Anap and the Tatau Rivers

are not comparsble to the Rajang River as an'inland vateruay.

19. The Pologus Sitn.iﬁ_lpcﬁtud in:n;tpﬁutg part-ﬂf the State,
Tharefore, tha construction of the Tatauffinpit Trunk Rosd L& neca-
saary In order to facilitaca thﬁ cﬁn#tfucﬁinn @f tﬁg hydvo~pewny
stacton gs well ag che estoblishaent of the transmiselon lines Iren

thia station to the coastal degand centres.

10, The receat inventory of pﬁiuntiﬁl hjdrn-éltttric ptojact
undertaken by SESCO with assiscance freo the Gnrman ﬁgenny for
Tachnieal Conperation indicatad that tha Etatu hul A tntnl of 133
dars sites with an installed capactty of - 50 M eath and a tqﬁhlu#ﬁ
capacity of 80,000 H{.. Of these, 51 sites capuble of gtnarating
20,000 2 nra3cnnﬁidérnd as tiachnically utxlxzable pﬂtcntill

few of theso aitfn, including ths Pnlngu:, ulth [ pﬂttn;iﬂl tn'
generate move then 4,500 KY are Euund Ln cthe Upper Rajang R{var Bagin,
Iherefare, the cnnstructznn af the pfupasﬂﬂ Tatsufﬂapit Trunk Raad
wilil serva to cnhance the viabllity of exploiting potential hydro-
alectric projects {n the Upper Rajang River Dasin abova Polagua.

INDUSTRIALISATION

21, The rapid large scale industrislization of central Sarawak

in genaral and Eintulu in particular has ﬁtnnratnd'infansﬁiinuéltuant
interear boch natiﬂnnlly ;nd inteenationally ta the pasc iﬂvﬁrdl

yeats, The pfﬁjﬂcts either alceady under 1nplemnntntlﬁn or in advannee
stage of plﬂﬂﬂlnﬂ include the fﬂllﬂulﬂﬂi. n_deepqu;nr port, n LHE
plant, an utea-mmonia plant, . the ﬁgrituliurn University, n:ncq_air—
port, a hntpital aﬁd:an extension of the Bidtulu-;uwﬁihlp_ﬂith adequate
public Facilities and amenities Lo cater for the anticipﬁtﬁd increase

in population., It is appreciated that the toral enexpy dewand of
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those prujects}uiil be vory jubstantial. Wiile thece are preovisiona
for the usg of natural gés to meat some of the ecnerpy demand, it is
tecogtifaed that natural gas fg ag exhedstibie rvasoucca and theralore
fts udc a5 a scurce of encvpy caa only be a viable in the shott terwm,
t.0, up En'#hﬁ paint of depletion, In any cnse, it would genavate
better overall ccanonmic yctburns te cxport BNG and wse a oore coak-

offective altornative energy soutde lecally,

22, Vicued iu this Light, it ia cleay that industrialization
ia tbo Stute. particularly heavy 1ulu=trlu=, will not be poasible
in the long run vichout thae davalopment of hydra-ninctric [FON R,
Thl#. in :urn. {g dEpen&ent upan the constyuction of tha Tatau/
Knpit Tran Road to Facllitace {rs {wplementation.

FORESTRY.

vy . In 1973 the (N Fqnd{aﬁﬂ_ngri;ulture Organiaation was com
mi;@{uﬁnﬁ to undertakn ﬁ stace WHide Forest Inventory Sucvey. All
togethor 8 units of extensive forest areas with rich timber potentisl
URTE id:n;ifieﬁ; 0f these, cexrtain sections of Unfics %, & and 5 ave
located wvithin thg'hinterihhd of the proposed Tatauf¥apit Trurk Rosd,
Te {3 eatioated that the combined potential yield of commercial
timber froa the sections of the Maits within the Study avea will be
in.thu ru3inn'hE some 50 million tons, This fsz aptinatad to be
aufficient to Bustain an annval producticn of sone 1 oillion tons.

In view of théﬁvastﬁeéu cf the Stuﬁr area which is ac présent
torally dovoid of & coad systom, ¢ l$ nol anticlpstad that roads
will he the most vconcnlc mode of transport for timber througheout
the area. It {s concludad, hnunv;r,"that wich thi'canitru:tlnn ot
the proposed voad, it 2ill be pore cost effective to transpork
480,000 tons of tlmhur PeET annuc tO Bintuly via the prapuaed Tatauf
Xapit Tron% Road. 1In the absence of the rosd, the only nesns af
transporting timber is via the Rajang River, This {s constralned

by the seasonal variatien in Wraught and the occurreace of rapids,

TOURISH

24. . & Tourism Masterplan Study corpissioned by the Tourist

Peveloppent Corperation vhieli has recently beea completed indicsted

that the Upper Rajang Rivee valtey is a scenic corridor of great

tourisa poteatial. The propased consttuction of dams at Felagus

and other sites along the Upper Rajang &iver will create srtificiat



lakes by Clnoding tha . valley Eghind vhe dors, Thia vill fucthay -
enhance the tourisn butenti1l as cnvisaped in che Haster Plnn'Et&dy;
Hith the construerion of the Tatnufhnptt Trunk Rodd and the develop~
ment of suitable facilities, it iﬁ folt that the area uill not anly
bocomos an attraction Lo foraign tourises, hut nleo sorve s recraational
outlet for the population in novtheen and central Saravek and

particularly tha fnginn avound Bintuluy,

HINING

13, Bnth tha Genluglcﬂl Survey ﬂeFartncnt und suna privatn
prospectors have reparted suhstnntinl occurences of tnul In th& Uppnr
Hajnng Vailay, Whila th-: exact quaﬂnt}. quali:r and aranmlc v.rh-
bilicy of vorking the dﬂpDSLts has nnt been aszertained, preliniﬁnr?
estimacay put the total reserves in the reglun of 100 million tona,
In tha eyvent nf tha extraction of coal depnslts for oexport, tho only
logleal pode uf tran:pﬂ:tatinn to the Rintulu. deepuator port would -

be via the Tatauf€apit Trunk Road.

Y, SCOPE OF CORSWNLTING SERVICES

26. The Eﬁnﬂultants ﬁfﬁll conduect the Study in tﬁﬁ phaa&a.

Tha scope of work as apelr out below ahnll be undéertaken Eor the
propassd trunk road.  The analysis to. be covered in thia Study shall
ba divided {no thrna {nterralaced sections, {.e. etonomics)

traffic and enginearing,

SCOPE_OP_MORK, PIASE T

Phasa I of this Study shall he carricdout In two stagen,

Thase are:

fi} “Ihe Inception Study.

{ii) Detailed Analysis of Alternatives,

Inception Study

27, Thie phase v;ll bngxn vpon the cmﬁnﬂncement af the Study.

The rawn uct1v1t1e5 tnvolved are:
{2} Perxformsnce of ficld reconnaizsance;

(b) Collection aud review of exicting data:
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{e¢) Intarviev vieth eelevant Gavermmout Oepartments

and ﬁgnncin::
~{d)  Conducting traffic surveys;
(s} Prolininacy soiection of aleernaciveng

(£} Aerial photographic survey along the selected

rouke;

(g} Deteraination of the methodoiopy.

| fa) Perforesncd of Field Roconnpizsance

‘28, . . Upon arrival the Consultants ahnll';nrry out a field
veconnalasance of the Study ares to deterwins the genersl polley
for the exdeucion of ths Study. A second veconnaistanca will he

cacrled oub zfter Adtiviry [(4) in order to obtain detalled dats
needed for Eurthtr_anal?sia of alternatives,

(b} Collecrion and Review of Existing Data

29, The Consultante will then complle ard annlyse basic data
on ufunnmici, traffic ;n&'éng{ne¢fing. inclusive of, bubt not

neceisatily Hrited :n; iﬁﬂ following:

{1} Economic Datag -
Population and population centces
Hational and Regional Inconme

Econcmic activities (agriculture, nining,
forestry, processing industries, Couriso

pover pgeneration)

Tiaport, Export and Consssption of Hajer

YTtems of Cormaditics

Price structuce of najur items of cormodities

Public awd Private Beveloyment Tlans
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(1) Tradspoct Bata -

Existing Overall Transport Hetvork including .

1sns, piver and air trvansport ia tho influence.

arca
Transpurt Opevation
Vehiele heEistratinn

Traffic Dava includiog chose of land*rive:

apd nily transpore

Traanagort Losd Pala

{iii} Enginecfing Data -

Inventgry of Jxlating Roads and Teanaport
Fncilititu in tha Study atea and Ltvas |

surrounding

Contour Hﬁﬁs-nnd Aerial Photographe
Hntnurulﬂglnal.;ndlﬂydrulﬂgicnl Data .

Dasign Sfunﬁat%s'nﬁd Ennstruttiﬁn Specifita;iun:
Brauings of Existing Rosds

ﬂthét Polated Survaey Data

{c) .Inttfﬂitﬂl with relevant Government Departuenta and hgnncih|;

30. The Consultants shall have discusslons with velevant
Govarmment Oeparcments nnd:a#nﬂﬁies'tu ﬂbtnfn informat {un ﬁﬁ ﬁﬁticiﬂs,
Prﬁgrmnue: and plans'and'applitable AS unll'is.relevant etandarde

and specifications which may dirvectly ﬁr.iﬁdirhttly influence tha
proposed ﬁinjett. Wherz existing plans, loag ov shott term, are
available, its ippact on the roald projecta and vico verss ahall bs

asscexged,

{d} Conducting Traffic Surveys

31, The Consultants shall undectake additional tr&ffic BUTVEySs
including a limited D-D survey for viver and air trakfic ia the arca

vhere theve 42 oo road.

— h d —



{e)} Prelimipary Selection of Alterpatives

3z, | Bu#ed on the findtngs of the reconaaissances, the casylcs

of {nterviﬁus with Gnunrnment authurit{es, and the results of &
prﬁiln{nntr nnalyals of dara collceted, the Consultants shall propose
nltnrnatiuu voutes for the prﬂpﬁﬂtd vaads, fu thly regard packicular
nttentinn uhuuld ha given Lo the inplication of sclacting altrecnatives
that mny n!fﬁ:t or be nffected by furute ﬂnuelupnentl in the Study

A RN lntlud{ng. hut nok nettaaurlly 1inited to, agri:ulturn. faroatry
and puuniblu resettYenent 5£tna, ns well as the likelihood of flooding
cau:nd by the inpltnentﬁtlan of future hydro-electede projents,. The
Eﬂnlultant: ahall r&cnmmend, vith ju:rlflcnriuns, the roure coneldersd
ot fanllbla for anlenun:atian. The #alacted routs will he subjecied
to detailed studies, -

(£} Aarial Ehntugriphin Eufﬁey aleng the Suiﬂ#tlﬁ-ﬂuutl

3, The Eunnultunts lhsll undnrtaka aerial ﬁhutﬁgtnphln suzvey
alung thn soloctad voutes, The Conaultants uill discuas with the
Repartuents of Land and Survey anad Eublic Yorks in neking srrange-
nents for the survey. Rased on the survey and further consultat’ans
vith the sbove mentioned Departuents 3 topogysphical map with a
rcule'ﬂf:IIIﬁ.ﬂﬂﬂ ghall he produced,

(g} Determination of the Hethndﬁiﬂgy

34,  Bagsd on data which have been collected and anslysed, the
Consultsnts sheil ﬁrupasu the methodology for Eurthay axscution of
tha Study snd for the cconomle evaluation ot the preiace,

EE:ji!ed Anzlysis of Alterpatives

35, The Consultants shall thea prﬁéend to the next stage of

. the Etﬁdy'ﬁhd examine the followving:-

' {a) Analysis of socio-econonic characteristics;

(b} Daterpivnation of existiap aad future freight

pnd passenper traffic characteristics;

{¢} Tdencification of altcenative alignments eond

prelictuary enginecring study;

{d} Pretiminary ccononic and financial noalysas;



(a} Annlysia of Socio-Evonsnic Chagacteristies

6, The Cunsultanﬁﬂ shall nnalysu tha auciu“utnnunit charactevi-
stica of tha Stutu. in gﬂnerul and tho Studr ared, In pnrticulnr. |
and tTha puttntinl for prevth {ox dﬁtliﬁui uith & :nlmvant tine fr@mﬂ‘_
Some of tha featurcs to he analy:cd pte pﬂpﬂlﬂtlnﬂ gtuuth "and changes_
in tural and ucban papulatlﬂu disttlhutinn‘ nntlnnal nnd reginnnl |
economic grQUth. davnlupmunt nf ngriculturn, fnrnstrr, flnharitl.
nineral resources, tourism, ﬂnu 18y pﬂrtltular hyd:a*electric puuer._
dorzesgic and. fﬁrEigﬂ tradn in princ1pnl comeadities (1n¢1uding

enargy) and nnnufacturun, and the rale of rivnr nnd atr tranuputt

in the area to be-served by the. prnpn:ed voads, Tha analy:i: uhnll
consider the impace of the cnnpletLDn of the prnpu!ﬂd tﬁnd: on tha |

various lﬂﬂiﬂ econenie characcevizstics,

(v} Analysis of Existing osud rofurc Froight and Passengec Traffic

3. The Consuliants shull 5nu1yﬁﬁ.ﬁxlsting #nﬂdﬁ and pazaengey
teaffic by a1l modes of rransport, 'The Consultants shall thaereafter
project future goods #ﬁd pﬁﬂﬂﬂngur traffic by all modes, including

road transpoxtation aver the praposed toads,

38,  Piguras for tho present river ;raf!iﬁ svailable fion the
previous staga of the Study may not be sdequaze, 1 this 1s the
cane tha Cansultancs aée to carTy Quk new trsffie surveys. The
scopd and coverape of auch an nnﬁl?;ls'uiil duepend an thu_nnturg

of the additional datn veguirosd,

319, The Consultants are to note that estiratzs of develﬂpmtnt
:raffi: areg purtlculnrly necded for calculatnﬂn of road capacities
and bepcfita. However, only renuratud passcogac traflic, and not
generated Lrutk tra[fic gre Ea boe 1nc1udnd in benelic tui:ulntIUnn .
if 1nd;rent hcnef;ts (expressed as nct valuu of 1ncreaseﬂ prﬂduttlﬂn}
ares 1o o considercd ;s-uell.' one of the nathods to ha applied in
calculating thé.;raffic for passenpers and local trucks will be
gravitation models with gopulation {amdfot othor cconemic indlcer)
and distances (time or mileape) as facters., Parancters shall be

analysed on the basis of the proposed traffic surveys,

40, The Consullanis are also requested to consider estimacing

developrent truck traffic basced on identifyiang, describing and
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naulﬂninﬁ future ﬂrnrrntlnp Fonrces and then diacributing and
asnignlnﬁ the tonnages by typc of prﬂduct based on the expercted
prqﬁu:t_ﬁqv;nqqt; The modal-splits shall be basically decided

after cooparing the transpoartation costs of competitive wmodes.

al, The Consultants éhall recocmend tho methed to he ndupﬁnd.
e final doc{sion on tho secthodology for this aspect af the Study
.lhnll bo nade before proceeding to the next phase of the Scudy.

42, In-:;ltulﬂting the Einpnciﬂf und.ﬂcpnnmic cost of thesa
projeccs, che Consultants shall teke Into sccount trﬁn-pnétatlﬂn'
costa including those of differcnt rodes), vehicla oparating cost hy
typa of vehlclo, npurating cost by river and time cost., A datailed
atudy of present vehicle operating cost uader the prevailing
tuﬁpa:ahia,tnn& gnﬁﬂitiana_at tho ptﬁpnaqd road sections shall be
carried out fur'[ufther cost analysia, posaibly baged on test driving
on axfating ;ﬁadu limilﬂr to sactions ﬁt_thﬁ propolad roads,

{e) Ydonelfication of Altcrnstives and Preliminary Enginsering Study

43, ' The Gonsultasnts shall identify alternativa slignoents and
standnrds'pn thﬁ basia of a revicy of available maps and aerisl
photographs ni uell as the studies proposed {n paragraphs abova.
Reconnaissance filcld surveys vill be carrisd our to sseist fn tha
evaluation of thesa altermatives and to dorive an order of magaltuds
coat a|tln4£n; For the purposs ol e:tﬁhltahlng tha bast touts from
the technical polnt a detalled ptudy of the topoataphys aoil
conditfions, hydrulmgical conditiong, avaLIahlllt? of =ﬂﬂ!tfﬂﬂti°“

materizls, ﬂﬂnstruttlun nnd ma;ntﬂnance costs will be carried out.

The topographical, o1l nnd hydrulug;cnl condfeions will affect

the curvatura and aradnunt of the align nent. tha typea cf structures
to bs tads npplicahlo. and the guantity of gur ot £i1l. 'There najov
factora affccting the construntion coit shall be investigated io
detail in the ficld. The opinion of the Public Works Dcpariment,
the Saravak Elccfﬁicity Supply Corporation, and vhere necessary the

Steering Cormittee, shall be extensively sought {n making recomnrendations.
{d) Preliminary Eteoaomic and Financial Analysin

&4, Hth input data on construciton aml mainbcoance costs,

the ﬂﬂnsultants ahall calculate benefirs and- beactit/costs for the
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various proposcd alternative 5u1ut1nn5 for each road section, Thésg
pnalyses shall reavlt inm preixninnrr recuwnfnﬂxtinﬂa for the vatious
voad aections. These shall be submicted to the Goverpment for con- -
siderstion and commsents. The Cowsultants i1l biegla toe wndertake
pretiminary deaign on cach wsection in sccovdantod with th& apprnual

and cormenks of tht Cavornment.

SCOPE OF WORK, WWASE 1Y -

45, This pﬁusn vill Follow uFén the Covercment's vevian and
ﬂpprnval of thﬂ Ennsultnnta recormendation in the Report on Phare I,
Aspects of the wvork te be covered in this phasa of the Study shzll

incinde the fﬂlanrﬁg.h
(1} Prelininary Enginﬂnring.SUFvﬁyn;
(i) Frelininafy Engineering'ﬂesignﬁ;
(1i{i) Réf{ned Cost LEatinates;
{iv) E;unqgic ﬁnalysii#
{v) A:uuaamuut.ﬁf LnﬁﬁiiEunﬂﬁl;nﬁta.anﬁ.Cﬁntrn:fﬁrll

{v!) Praposed Prograrme for Impleoantation,

Prelininary Engtnetr:ng Survqys

L6, . The Eunuultants villt conduct ntthsaatj iitlﬁ invtatigttinna,
including iuppltnEntary tﬁpugraphlc sugveys, sub-zurfacs eoil
itvegtigation, and hyd:ulﬁgiﬁaL autuey;'iuffitinnt for tha prn?
paration of preliminarﬁ deﬁigni; These shall Include, but not
nlcn:larily linitad te, tho' fnllnuing suUrvVeysl=

{a) Solils aad Materlals SurvEy

{1} Reoadwey

Survey vy nmcans of teﬁt pitn.ur'rnil AURET
will bc:mﬁde in arcas ﬂlnug'thn.ﬁrnpﬂlgd routa
AL apprapriate s?ntu,' The sanpies witl be
collected, examined and classified, and solectad
samples will Le tested if necespary. Tasts will
include sizve analysis, deterzination of plasticity

index and liquid limit and CBR teats, if necessary.



- (ii) Dridges and Other Inportant Structure Sites

Auper borings or one penetratica tests
uill be made at necessacy hridgen sad styucture
sites to such depths that ulll'g{vé adequate
{nformation for propar foundation darign and
3 budy,

{Li1) Eaurcéﬁ of Hatecials

| A detailed invnst{gutién of luur%EI 1
ﬁqh:trhctién mpfatiali iﬁcludlng the locstion of
suitahle qutrrj; together with physical naterisl

test. thereof will ba mada for selaction of
econopieal typen of structures and for acCurata

cast estimation,

(b) Hydrolegical Survey

Déturmina;inn of the design discharge of zach
river andfor strcam on the basis of exiating data,
toking into consideration expected changes in runoff

due to construction of ths proposad roads,

pDeternination of water openlngs for drainage
atructures as vell an requived capaeity for drainage

' faﬁiiit{g:.

Prelinminary Eﬁgiﬁééfing.nﬁéiﬂni

47 Tha Consultants ahall prepare prellminavy engineering
devigne for the folloving:i-— |

{a) Roadway ﬁasiﬂn

Typical roadway sectioas shall be prepared
in detail for each type of voaduay involved.
Fstimates shall be made vegarding the gquantities
of the various construction saterials required fovx
fhg project. The ﬁre!iminary roaduny designs shall
he prepared:tu desipnated scale. Where details
cannot bn shovm clearly on such plana, the Censultants

shall prepare separate deavings as may be requiced,



(b}

{c)

The draving consisting of plnns.-prnrilau and
cypical raldway sectiong; shall be prepared so aw

‘to ahow the right-ol-wvay, excavations, cmbankments,

and ‘sido ditche:;. tocation, type and nein dimensions

of all atruc:uras und other tacnllties shall bhe .

Indicated in the same plans,.

Pavement Design

Using the rraffic data und the soils and

matarfala infurn;tinn, the pnvrn:nt deaign for
tha prujtﬂt ahall hn deu:luptd uhtra requirad.

Tha C.B.R. ;tlt data and tha testing dats
chtalned in tha materials surveys, such az sievae
analysis tests, apecific pravity and ahaﬂrptiun

‘tasts, &nd EESting data for strangth and uﬂunﬂnasa,

shall be Eully utilized fnr the pa?ement dasign."
¥henevar thers is 8 aignllicnnt vatistion in the
supporting atrnngth of uubﬂgtade raterinls, sepavats
paverent desipns will be ptﬂpated, The astructursl
requirement of paverent will be indicated for each

deaign aection.

Stru:turnl'Desigq

Based on the results ﬂhtaiﬁed Efam'fﬁpugrlphic,
soils and hydrological surveys, the pemeral plan of
the required atruclfure shall be established.

The lecation and type of structure proposesd,
span leoagths, deck uidth, type of fnundhtinn, channel
rélucatiuns, ete,, sheuld be showm on the plans..
Pertinent sﬂiis data shall also be {ndiclted. General
pinnn.lnf the structural desipn of such Ltens aa
bridges and culverts cee, will Le prepared to as

appropriate scale,.

Major and special bridges vill be desipned by
the Consultants te a proliminacy engineering level,
Bridge loadings, incloding epreial loadiang, if ANY 5

will copforsd to reluevant acandards, o
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(d) DNills of Quanticics

hftgr the dﬁiigns have boen completed, uilli
nf.ﬁunntftlés vefleceing all condtruecion items
‘ahall be prepared, to be neatly aurmarized in
tabilar form and conatitute the basts for the

conatructlon cast carlirates.

Reflned Cost Estimutes

48, On the basis of tha ptelininary'hills of quantities tche
Conaultanta ahall prepare an entimate of the cost of construction
of tha roads. The :nqunentd of forefipn and locsl currency of all
proposed constyuction shall be ideatified on the assvaption that

the wvork will be done by:-
(a) the Governnent construction vnitaj
(bi Halaysiaﬁ.:antfacturu; and

(c) foreign contractors,

49, The Eureiﬁn_turreﬁcy cosponent shall fneludp such {reme
st equipsent and {ira depreclation, materials and supplies, of which
Sarawak {2 & pet {wmparter, vages of foreign personnal, wvarhsads
and profics of iutuiﬂﬁ'tirns. Tha local coBponent uhnll_inﬁludt
rlght~of~uasy scquisi{tion conts, local materiata znd suppilae, Iocal

salaviai and wagas, ‘taxas, ete,
50. © A yéar~by-year expenditure plan shall be prepared in
2ecordance with the propesed construction schedule, the Fforelgn

and loeal cucrency needs, being classified tharein,

Leononie Anslysis

51. " The Consultants shall re-evaluate the benefit and benefic/
cost analysis to reflect wore refined costs estimates. The aspecta

to be considered are: -

{a) Equfit Calculatiow

Fer cach altermative solution direct and indirect
benefita shall be coleulated. Direct beaefits shall

be calevlated soparately foc passerger.cars, buses



and lrurkq.F ﬁu;tihly'fhr diffrrfhi:ﬁtuuﬁs"uf trucks
:if a fuvther hrvnhduun nppnaru 1mpnrtﬂnt (or tht .
gccuracy uf thc results, ﬁlrﬂtt bnn&f;t: thall ba

ﬂltulﬂ!ﬂd tpatntcly for nﬂrmﬂl traffic, diverted
-tra[flc and ﬂFHFfﬂth teaffic so thnt nﬁrnnl tyafElc
'nets 100% of the savings in thiclu_qpqrat1nn costs,
devnlupmcnt traffic pets 50? df the ﬁavings in
vehicle npﬂrattnn cost and dlvetted trnfflc gtts

the difference in vehicle npnrntlpg costs befora
{the @pnviﬁunly usad route) and after divaraion,

Since no tﬂnﬂ;:ﬁfilf in moat pnrtﬁ hf-fhn ALEA,
the bnnufxtn shall he derived Irnm :hn dlvartad and
the generated truf£1=¢ ﬁunut:ts to each unit of
guch kraffic consists of the di{furﬂnpu_hetueen
total tfinsparﬁ cast by tha'nld‘aﬁd ﬁ?'thﬁ"nnu
routn.: Benofits of intftﬁlnd prﬁﬂuctinn cnuld
either be 1nc1Ldnd thruugh cost unvlnul fnr dava-
lapment truff1¢ shova mentiunud ot through additien
of net valus of inirealad praductiﬂn. but not beth,
All uza of rzsources nuﬁe:;ary in ﬂtdﬂr to :runtn
the productien increase should he dedugttq. Other
_neﬁassary inﬁestnchts, privaée as well s% {n publie
utilfties of all kinds should be i'ncmdad.' Present

| mﬁintcnnnnu cnst shall ba :ut1m4tad accardlng to ths
attunl nxpendituruu on tht rﬁad :ﬂctlnn in qutltiﬂnt_
It {8 of great impartaﬁce that thn caleulxtion of
present vehicle operacing cost and pre:un:_galnt;nln:t
cost be to~prdinatad, fo that the_véhinl:_upe:uting..
cosat reler to the nainteﬁnn;ﬁ standard ﬁ{?tn:h? fhﬂ )
zaintenance cost ueed in the Study, In cisex vhere
the mafntensnce standsrd ia very low it may ba
upprﬂpriate Lo chnnse a better maintensnce standard
ae basis for hoth ualntnnance cost nnd vehiclu
Epﬂtﬂtlng cost. Tne hennfit t:lculnt;nnl shall Ea

'diuided fnta two! one for improved mnintnnunca,
the other for road improvement. Further mainteaznce

cast will bhe calculated according to traific, road

Unlcgs core accurate eatimates can be pade, it is cormon pract{ce
to take into account 30¥ of the cost recductions as benefits to-
each bunit of gencrated traffic,
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type. and the prevailing {expucted) technique

and unit costs,

Besides providing direct benefits as a pade
af transporkt, it is.rccnnnisnd that the roads uifl
aiso facilitate significantly the teansaission of
_pﬁunr from thn prepegsed hydro-electtit stationz to
link up with existiop pover lines, Thia indivest
bepe (it generated through cost saving in the hydro-
flectric projects ahould he ndsessed In the econenie
analysis. |

{b) _EEpnitiulti ﬁn“l?iii

" For each bensfi{t-cost caleulntions, sonsicivity
snalysfs ahould show tha lepact of varistione in tha
important input dats within thelr probablia vangs of

ACEUTACY .

Asseastient n{iannl Consultants ond Contractors

52, "Dﬁ the Hasiszﬁf_thﬁ tfpé'af construction proposcd fox all
road littlunl. the_ﬁuniuitannu shall asmess the uvnilibllltr sad
capabilities of contractoys, doncstic and foreipn, The resulea of
the aesesscent shﬁll be caﬁpiied in ths Prait Final Report.

Propoted Prﬂﬁrnﬁné for Imﬁltncn[atiqg
53, © The ﬂﬁhsultants'Shail pcepare & proposed Terma of Refereace
for the detailed engineering designs and '8 constrection tive schedule

for jmuediate implementation of the project.’ The achedule shell

jndicata the period of tioe.required for the following activities:-
(4) Final Eapincering Survey:

{b) Preparation of final eaginecring plans and

cost catinates)

(c) ¥Preparation of tender docunents;

{d} Tender_and award,

5h. The Caazmltants shall also ptrphrn a long tem plan and
tﬂ“ﬂl’.hlﬂt.inﬂ !’-l."i!u‘-‘thil{: in order of prl'.ﬂl'i.t:f [ar the Etﬂ[‘;{:d developnent
of (hese voad prujeets o well as Jesder roads Jinwing poputacien

centres and poteatial developoeni areas.



53. CTie ﬂunnultaﬁta_ahnll recenncnd sultable {osricutional

orpanisation and panagement structuros reguired for, the effectiva

davelopnant and operation of these roads - ingluding training ot

nueded speciallacd staff,

VI, SPECIMN, CONSULTANTS

56, - Whera spe:tallse advice is 1equ1rud in certain dlsc{plinta
velated to, but not Lntluded in, the nOKT al services hnrcln described,
- the Consultants nay, after tﬂﬂﬂultﬂtlﬁﬁ uith and nhtaiﬁxﬂg npptnwal
from the Covernmond, acrange Eur such sarv;;ﬂs. Special consultants
in allied ficids such as ccology, ;uisﬁﬁlﬁﬂ?; tnurlinaand other flelds
may bo retained, cither to prnv{dﬂ Hnsic data orv to obtain an

indopondent review of coaclusions venched hy tha Consultants® sraff,

vil. TRAIHING

57, 1t Is the Lntnnt:un of thﬂ Euvnrnﬂant to nttnth qualified
serving officers to the Study as tuunterparts to the Cun!uitant: in
thelr rslative d1|ciplln&t {e.q. Fcﬂnumlcl lnd EnginairinE} ko ba
folioved with recopmended: further transpurtutlnn planning tralning.'
abrosd. The Consultants sre expected to fdantify sultebls institutlnns
of laarning that can provida. npprqprintﬂ ttlln{ng to enatrle tha

candidatss to undertake ainilar tasks upon raturn to ths Etltl.

VIIT. DATA, LOCAL SERVICES AND FACILYTIES
F0 BE PROVIDED BY THE COVERMNMENT

53, The Covernment will establish a Steering Committee to
review project activities, give geéncral puidance to the project
and ensure co-operation of Covernment Agencies in the atralmacat of

tha project obleckives,

59, The Steering Committee vwill be vesponsible For mwonitorimg
the project and the realizaticn of its objectives as described in

Fart IT of this decunmt,

&4Q. The Government will provide the Consultants with office

space, furniture, ecquipment end office supplies, administrative,
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secvetavial and clerical services, utilities, tetephones, postage
and telegraph scervices and transportatica vithin Sacawvak foc

professional uze,

él1, . The Covermaent will providu te the Conaulcanta an yequoat
all avnailable data thiat pre relevant to the Study,

IX. CONSULTANIS UNDERTAKING

-

§2, . The Eﬂﬁsulrﬂnts shall vodecraka to carry out the Study

in wecordance with the terms ﬂE-this'dﬂtument.-

63, © The Ennsultaﬁts shall as far as possible nmake use of local

technical services.

6{._ _.  - The aniuiﬁﬁﬁts :hailfcurry gut rmost of the <onsulting vork
including dﬂ:ign.nt'thé Consultants' office to be eytiblished in
X¥uching., The wock ftems which requirve special processing by electronic
:ﬂﬁputer, puch as econonic and structural analysea, and, other, can

ba handled at thn_cnniultants' hone office,

X, REPORTS

85. © Tha Cansultents shall subﬁlh to the Malayalan Govivm.oib
the requived nusber of tha follaving reports (in Eagliish)i-

{1} Progress Reparts {Sn_aniﬁs}

These Roppria 5hn11,‘#t monthly fntervals
after corvencenent of work, excent when it
cninnides'ﬁi:h-nnnther reporting atage, give a
statement of atl werk performed during the

repovting period, and the schedule of work for

the noxt reporting perioed.

{({i) Inception Report {50 copics)

This Report shall surmﬁrise ¢he anitial Eindiops
of the Consultants, ¥t shall contain a statenent of
¢he Consuleants' progoscd study procedures and work
schedule and raies any pacticular problens with

regacd ko data availabilicy, neced for addicianal data



or other ﬂrltlcal raLeaers pvrt11nln5 te and nf[ectlng
the excauncion of the htudy. 1h1: Report ahall hu .

subnitted after completion of all aspects of tha

Inceptian Study.

(4i1)  Intuvin Repovk {50 copies)

This Report 5h1il be submitted upon tumpl:tian
of the Fhase 1 studies. Tt shall 5UWﬁarisu all work
performed uadex Fhase X of the Stud;, and [1nd1ngs
and recnmendntmnﬁ ml{wnnt to aspects nnf tha Stud)r

so far undertaken hy thu_ﬂnnsutcnnt:.-

(iv) Draft ¥inal Repore {50 copies) -

.Thlﬂ Hrpﬁrt shall surmaviegs all Uﬁtk ﬁnffﬁrutd
under Phrac I and Il of the Study, tagnthur with
Ilndlngs aqﬁ detziled- recnmmcndatiuns; The Repqrt
shall iﬁclude; iﬁﬁur uiini cempleta infurnntlnn on
the aconomic and nngineering data :vuluated. |
discussion on nethndnlag1es‘ annlyuas and ptnce&urEi
enployed and shnll provide oapa, planu and dizgramas

of the prnpusad cunstruttlﬁn vorks,

{v) TFinal Pepﬂtt {120 :up1e5}

Th;u Report shall 1n:¢rpnrg:n all raul:iun:
demied appropriate by.the Can:ultantn_a{tar rt:uiuin;
cosrienta on the Draft Flnal Aeport from tha Qovernnant,

66, All Roeports shall concain a conelze oummery of al) najor
findings and t:cnmmendatianu of the Consultants. The astfpnates of
ncﬂnnnic costs 4nd benefitr nnd all tcunanic analysae vhich support
tha Eansultnnts' conclusions ‘thall be pruaenfed in sufficlent decail
to pernlt checkinga of all :alnulntlnns_uxthnut_:upplcnnntary data.
Tha Draft Final Reporg shall he_cﬁtnfully_ﬁdittﬁ and completed go
that produtticn of the Final Report can proceed without delay,

61, - All Beports and docugents shﬂll be the prﬂparty of the
Haiayalan Covemment.

68, The Consultants shall subnit reports other than those

listed above vhen fequirtd hir the Governpent,



XI, SCQIEDILE QF STUNY

6%, Tha Gonsultants shall cormenca field work on thia projsct
within thirty {30} calendov days atter the Lasua of the Letter of
Intent, ' | | |

10, - The, Consultants shall submit the requicved Repocrts within
tha fellowing time schadulea:

(1) Ptnﬂftsl keporty once a month after ths
cormencumsent of vork except whan 1t colncidas

 with atiother veporting stage;

| (11} -Iﬁctptinn Reportt within twe (2) wonths of

cormencenent of work)

(111) Interin Reporty within tem (10} ewaths of

commencenent of work;

(iv} Draft Final Raporc: within twelve (12) months
of the date of notification by the Covecrnment
of apprevnl of the FPhase T Study; and

{(v) Final Raporri within two {2} nonths asltar
crocaipt 6f corments on tha Draft Final Report

frem the Government.
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g —(1) Scope OF Wﬁrkﬂ){ﬂ]_
(BEE 7 o e 2 P OBE )

S00PE OF WORK
¥OR .
THE STUDY

| OH
MR DEVELOPMENT PROJECT OF THE YNDUSTRIAL PORT

ON THE EASTERN SEABOARD IN THE KINGDOM OF THAXLAND

AQREED
DETWEEHN

JAPAN INTeRNATIONAL COOPERATION AGENCY

AND

PORT AUTHORITY OF THAILAND

HAY 2!, 1982
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This Huﬁpn of Work is agrooed uwpon by tho followlng two authoritioss
Port Authority of Thailand

and

Japan Intornational Cooperation Agoney

To nuhfirm thﬁ ﬁfnf&mﬁntiﬁﬁnﬁj tho Scopo of Work
attaohod horowdts fe signod by tha rosponreible

porsonnol of the sald authoritios,

~ Datel Hay Zi , 13982
Ivsucd at Bangkolk

For o - For
Port Authority of Thailand Japan International Gunpnfatinn
| Agﬂncy

e

N /Lashd [cawn

‘M, L. JEONGJAN R@HBHH Mr. TAKASHI HASHIKAWA
Undar-Socrotary of State for Loador,

Gnmauniﬁntiund, Japanoao P:aliuin&rs Study Tosn
Gammiﬂﬁinan of Pﬁrt Authorlty fnr_thﬁ ﬁnvﬂiupmﬁnt Projest of the
of Thalland, .- Inﬁuétriul Port on the Ezatsrn
for Ghnifmnn of Board of Soaboard ir tho Kingdom of
Counnlsslonors | ‘Thalland |



I.  INTRODUGTION

_ iIp roaponsés to the roquost of the Royal Thal Govornumont
{horsinattor ahhraviutnd ag IIRTA"), tho Govorament of Japan
has deoided to nﬂnduqt " study on tho Darnlupmnnt Prajant of tho
Industrial Port on tho Eastorn Jeaboard in tho Kingdﬁn of Thuiland
(heroinaftar referrod to as Mthoe Btudy"} An nunurdaﬂﬂa with the:
agruamnut ol tnnhniunl uuupnrntinn batwsen both tha Governmonts,
Japan Internatinnal cnupnratian Agenoy (hﬁrainaftar abbraviated a&
DIICA")y an offiolal agoncy rnapnnaiblu for tho implemountsation of
the toohnioal cooporation progranmos of tho Govornmont of Japan,
vill carry nut tho Study 1u aloso cuupnratinn :ith tho authuritiaa

oongernod nf RTﬁn

11. GEJEGTI?ES OF THE STUDY

Tha Study aima at ZToruulatliog a. maﬂtar plan ur the Induutrial

Port at Rayong Distriot (huruinaftur roforred to as "the Port!)
pith the targot yoar avound 2000 as woll as gonducting a foaslbilily

study fur a ahort torm dovolopmont plan of the Port.

111, SCOPE OF THE STUDY

In order %o achicve the objoctivos montioned ﬁhnvq. the Btudy
shell govor the following! |
1,  Natural Conditione

(1) Tuﬁngraﬁhin survoy

{2) Hetoorologleal analysis

{3} ftiavo anslyals

(4) 7Tidal lovel and ourrent unulysia

(5) Soil invostigation
(6) Littarsl drift JUPVaY

o



f?-n Hnﬂturplﬂﬂ

fi)-_Pnﬁyar'rqlnﬁ of the Port In tho futurn fudustrinlization
| lﬂﬁ fugiﬂuﬁl ﬂh#ulnﬁmaﬁt'ﬂn tho Eastern Scaboard
(2} .Prup&r tunctional allotment to tho Port
(3) Baaiﬂ ﬁﬂnﬂﬂptiﬂu for tho davﬂlapmant af thﬁ Par&
{) TForocast of tho port traffis up to the yoar of around 2000
{5) 'deﬁﬁriuun'ﬁf'alfurnntivu port devolopmont plana -
(&) _Lnndfuutﬂr nrnn utilizatinn plan in tha vioindty of tho Port
{?}: Baslo layout plan of majur port facilitloa of the Port
{8} Basis layout plan of portinent infrastruebure auch s
inﬂuﬁii'faadn and failwayu'in tho vioinity of the Port
“(9) Approxizate oost cstimation of tho Pori |
{1ﬂ)“gT&nhninul nvaluatiun of thﬂ Port duv&lupmant

3 Funaihiliby Study

" On the baﬂin af tho abovs mautnr plan,; a fuaaihilitg atudy
| _uhall ba conduoted for tho short tornm dovolopment plan of the
_Pnrt._ Thﬂ tnrgnt yoar is to be docided aftar the aomplotion
34 the atudy of tho mastor plun-
_Hajar itemn of tho atudy aro as fnlluwﬁl

(1) Porspootive of tho 1ndustrializatiun ln tho vininitr of
 fthn Port . |
 (2) Forecasi'of the port traffic up to the targot yoar
{3} Farmulﬁtiﬂﬁ of tho short torm dovolepmont plan
(§)  Proliminary struotural design. implomentation plan and
vost ogtlmation of tho port facilltios
(5) -8tudy on tho onvironmontal aspoot
(6} Roonomis anslysis

(7} Fipancial apalysls
o Altorantive mesaures will bo proposed 1f the Btudy leads
t6 thy oonolusiocn that tho dovelopnont of daop wator induatrial

port at Bayong ia not foasible.

I¥.  STUDY PERIOD

Tha'ﬂtudy atisll start at tho oarliest posaldle time and last
loos than 18 monthe after its boginaing as chown in Anue;l,unlﬂsﬂ

otharwioe any canas of dolaya
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Y.  REPORIS

JICA Qill proparo end submit tho following reporta in Eﬁgliﬂh
to RTG. | |

(1) Inception Hupnrt (3D aninﬂ)
Thiﬂ ropoert will contain tho prngrnﬂmﬁ ol thﬁ Study rith

itn Bnhadulu and will be submitted at the haginning of

{2) Inturim Raport X {30 cnpiuu} . | .
This rupnrt w411 contein the’ ronult of tha fiuld nurvujs

for nntural conditions and the outlino of the mastor plan,
fYhe report will bo submitted within two amonthas attor the
sompletion of thé'fiﬁld aurvoys ftor natural sonditions.

(3) Intoria Report 1I (30 ﬂﬂpiﬂﬂ)
This roport will nantain all the nnuuﬂﬂurr 1tuma ragarding
tha maater plan and tho nutlinn of tho ﬁhart torm dﬂvnlupment

P?I-EII& : o
Tho raport will be uuhmittuﬁ within four muntha aftor the

aubmiaaian of the Iutnrim -Raport 1,

{4) Draft Final Roport (30 voploa)
Thia rﬁpurh #ill acontain all thn nnnnaanrr towms rﬂgardiug
the master plan and thu.uhart tors developmont plan.
The report will bo gubmitted withiu'fivu months after the
subnlisslon of thu Interin Roport 14 -
] 1111 prn?iﬁn JIOA :ith it gonments on tha Draft Final
Rupnrt in Englinh within ooy month aftor the rauuipt ol -
the report.

(5} Final Roport (200 nnpiaa} |
This rnpnrt wlill bo ﬂuhmittud within tin montha uftﬁr the

rocoipt of tho RPG's commonts on tho Draft Final Roeport,

VI, UNDERTAKING BT‘ﬁTG

(1} To furaish the study toanm with avallable relavant data.
inrurmatinn. and materiasla for the sxecution of the ‘Study.



(2) To arrango for thn study tomm appropriate offioe apace,
qffina'uquipmuqt,'mntnriala. ¢lorical sorvices nnq chauffourad
?éhiﬁiﬂﬂ Zor tﬁu oxocution of tho Study ﬁa ahown in Aunex 2.

{})"Ta:huuiat tho Htudj.tﬂﬂm to obtaln the oquipment nocessary
for the flold ﬁurvny of patural conditions,

(4) Tﬁ nﬂu}gﬁ gountorpart porsonnsl for the oxooutlon of
tn*Hﬁgd; a§'nhﬁuﬁ in Annox 2.

(5)  To poours tho sofoty of the study tosm whon and as 1t 4
raﬁuirﬁﬂ. |

(6) To mesiat tho study toswm to obain othor Zacllities and

 gonveniencos which deewond nogosdary for the acoomplishuont

of thu.ﬁtudy.

VIXI,CONTRIBUTION OF THE GOVERNMENT OF JAPAN

{1). Tﬂ.ﬁinpatﬂh a full soanle atudy toam bo Thalland o conduot
tho Btudys |
(2) Tﬂ:hunr trn?ﬁl,uxpunaan uﬁd faroo botwoon Japaan and Thatilend
nnd thﬂsa'nhﬁasaarr for ﬁu?iﬁg in Thailend aﬁ woll as chargea
of lﬁdging_nnd living uxﬁundituru for tha wowborg of the

utudj' taak,
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Annox 2

1, RTG will asslst the full scalo otudy toam under the following

arrangonsntol-
.1:1 Q_{{iﬂﬂ'

_Apprupri&tﬁ plfice apacu.auitabla for about 1b porspnngl
will bo provided by RTG during tho 2 mooths stay in Bangkok with tho
following équipnﬁntu and ﬁervinn:— |

- Tablos and chairs

- . 2 lookcra

- 1 typﬁwritﬁr

- l'ﬁﬁnrﬁfary

1.2 Transporiation

When it ie nocosgsary, RT3 would ondoavour to provide a plek

up and s microbua while tho full ascalo study tosm would boar tha fusl cost.

1.3 Egulpmont

" Whon it is ndnﬁasary, RTG would andeavour to provido a Burvey

boat while the full aocale study tonm would boar tho fuel cost ebd inauraégn
gost.,.

| 2. RIG will aﬂaiﬁn oountorpart pafﬁunnul for the fuilawing fieldsl=
- Industrialization
-~ Port Planning
= Egononmle Anslyslos

= Financlisal Analjuiu
« Englneering (Hy@rngraphiu/ﬂn1110ifil}

- ?ﬂrt Hanageqant/bperatinn

-~ Coordinstion
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BR. MISATO MURAKAMI
LEADER o
JAPANFESE PRELIMINARY
STUDY TEAM

2~ Scope of Work®f
(U ava s b OUR )

SCOPE OF WORK
FOR |
THE FEASTBILITY STUDY
oN
TATAU - KAPIT TRUNK ROAD PROJECY
o
SARAWAK, MALAYSIA

_ﬂGREED
- BETWEE .

JAPAN INTERNATIONAL COGPERATION AGENCY

AND |
FCONOMIC PLANNING UNIT
DATED: 17th. FEBRUARY, 1982

TAN SR ISHAK BIN PATEH AKHIR
DERECTOR GENERAL o
ECONOMIC PLANNING UNET
PRIME MINISTER'S DEPARTMENT
THE -COVERNHMENT OF MALAYSIA



1RTRODUCT ION

In response to the request made by the Government of Malaysia,

iT1.

the Govermment of Japan hias decided to conduck a feasibility
stuly on Tﬂ[hu - Kapit truank road construction project,
(hereinaftﬂr referred to as 'the Study') in ﬂtcardﬁnﬁu with
laws and regulations in force in Japan,

The Japan Iuternatinnal.Cnﬂperatinn Agency (hercinafrer
referred to as 'JICA"), the official agency responsible for
implémentatiun of techaical cooperation programs of the Covernment
of Japan, ﬁill CurTy out the Efudy'in close cooperation with
Lhe éuthnritiﬂs concerned of the Government of Malaysia.

The fqllﬁwing éﬂﬂpe uf work was set forth, basing on the
results of the JICA's preliminary survey carvied out in

February 1982,

OBJECTIVES OF THE STUDY
The ﬁhjccfiﬁes of the Study are

1. to determinc the economic and technical feasibility of
developing a portion of the Second Trunk Road Systen

from Tatau to Kapit in Sarawak state, Malaysia.

2. To perform technology transfer to Malaysian counterpart

personnel in the course of the Study.



ITl.

CONTENTS OF THE STUDY

Phrase 1

1)

2}

Phase 11

1}

2}

Inception study

a)
b)

<)

d)

- £)

Performance of field reconnaisance

Collection and review of existing data

Interview with relevant Government Depavtments

and Agenciés

Traffic survey -

Preliminary selection of alternatives

Aerial phutugraphit_survey along the selected

youbao

Analysis of alrernatives

a)
b)

d)

Anatysis ﬁf socio~-econonlc aspects

Anakysis of existing.and future freight and

ﬁasaenger traffic

Identificétibﬁ ok alternativeIalignmentsgaﬁd preliminary
engineering study

Preliminary economic and financial analysis

Prelininary engineering survevs

a)
b}

Soils and tiarerials survey

Hydrolagical suevey

Praliminary engineering designs

a)
B)

)

Roadway design
Pavement design

Structural dﬂsign

— 78—



1} Cost escimation
a) Construction cout

b} Uperation and maintenace cost

) FEconomic evaluation
a) Beopefir caleplalion
b) Fconomic analysis

c} Sencitivity Apalysis
5)  Assessment of local coasultants and contractors
6} TPreparation of Implementaticn programme

7} Recommendation ot Institutiopal organization and

Hlanagemeni

I¥.  STUDY SCHEBULE
The whole work will be ponducted in accordance with

‘the attached tentative study schedule.

V. REPOKTS
JIEA will prepare and present the follewing reperts in Epglish ro rhe

Government of Malaysia in the course oif the Study.

1. Inceptiﬂn Repork
+ 50 copies
at the beginning -of the Phase I Study
2. Progress Reporlb |
« 50 copies
at the end of the Phase 1 field survey
3. interim Report
5 copies

. at Lthe cnd of Phase 1 Study

—~7 9 —



4. Progress Report Ei
* 50 copies

at the end of the Phase 1I field survey

9. Draft Final Report
50 copices.
. within 6 months after EDmmEﬂEEmEnt ﬁf-Phases.II:study
The Government of Malaysia will provide JICA with
its cowments within two months after the receipt of the
Draft Final Heport.
6. ~ Final Report
+ 120 copies
» within 2 months afeer receipt nf the cﬂmments.un

the Drafi Final Report.

7. All rveporcts when finalized and subbitted to the CGovernment
of Malavsis shall remain the property of the Government of

Malaysia.

Vi. UMNDERTAKING OF THE GOVERBMENT OF MALAYSIA

1. To provide the Study Team with available relevent data and

informarion necessary for the execution of the Study.

2. To exemnt the Study Team from taxes and duties ﬁnrmally'ﬂccnrded
under the provision of General circular No. 1 of 197% for materials,
equipment and personal ecffects brought inte Malaysia for the purpose

of the Stuuy.

3. To appoint counterpart personnel to the Stuﬂy'Team during the

Study period.

& . To provide the Study Team with suitable effice space, necessary

of f{ice equipment and secretavial services for the Study.



VII.

1.

Te make arrangements for the Study Team 1o take back to Japan
the data, maps and materials connected with the Study subject to
the approval by the Government of Malaysia in order te prepare the

reporvEs.

To secure the necessary catry petmics for the Study Team o

cpnductzficid SULVEeYs.,

To inform the members of the team of any existing risk in the
Srudy area and take any measure deemed necessary to secuvre the

safety of the members of the Tean.

fo indemnify any member of the Team in respect of damages avising

from any legal action against him in relation to any act performed
or omissions made in undertakiong the survey except when the two
Governments agree that such a member is quilty of gross negligence

aor wilful miscondur:,

To provide transportation (vehicles with dvivers/boats with pilots)

within Sarawak for the purpose of the Study.

"UNRDERTAKLNG BY THE GOVERNMENT OF JAPAN

To send a Study Team in relevant fields to undertake the Study.

To bear Eravelling expenses and fares between Japan and Malavsia
and also within Malaysia inclueding neccssary aircraft charcers for
metibers of the Study Team.

To meet the cost of accommodation and living expenses for menbers

of the Study Teams during their visits to Malaysia.

“To ﬁetfurm technelogy transter Lo Malaysian counterpart persnnngl

" in the course of the Study.

a . ; N W » .
Te arrange the training course in Japan far several Malaysian

counterparts aund hear travelling and living expenses ior then.
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3—(1) HHEWONLE (%) ol
. (Draft)
'(Japanese Nofe Verbale)

| The Embassy of Japan presenta 11:3 compliments
to [ ’che M:Lnlstry of Fore.lgn ﬂffalrsj, and has the
honour to refer to the recent discussions held between
the representatlves of “the Government of Japa,n and

the Govermment of [ Nemlj | concerning [ _,7 ;

and to propose the following arrangements:

1. The Governméﬁf of Japan will enber 1nto'survey,
in accorda:nce with the relevant laws and regulations
of Japa,n fc:rr [ o - _7

2. The Gmrernment cf [ ’\Iepa,lj w111 accord prlvl-
- leges, immunities and other benefits to the Japanese

survey team necessary for the conduct of the survey,
and will take necessary measures to secure the safety

of the survey team members.

z, The details and procedures for cooperation in
the present arrangements, incliuding specific privi-
leges, immunities and other benefits to be accorded
to the Japanese survey team as mentioned in paragraph
2 gbove, shall be provided for in the implementing
arfangement to be agreed upon between the Japan Inter-
n&tlﬂnal Cﬂﬂpefatlﬂn ﬂﬂ‘@nﬂj, and [ __7

| | The Embassy of Japan hag further the honour to
| propc:se that the present Note and [ the Ministry '_75
Note in reply accepbing on behalf of the Government

of [ Henalj the foregoing proposal shall be regarded
as constituting an agreement between the two Govern—

- ments.



3 —~(2 MFEPoOL LG (G) O

(Dréft)

(Zﬁepale s] Note Verbale)

_Z‘fhe Mlﬂlﬂtr}’ of Fo:r’elgn Affalrj presenbs 1ts
compliments to the Embassy of Japan and has the =
honour to acknowledge the receipt of theﬁEmbassy S

Note No. [ - _7 dated | | ' .._7
_cmneerningQJT‘ | ,;75 | S ._ E

_Z’-Phe Mmmtry of Fﬂrelgn Affalrj has further |
the honour to accept on behalf of the Gnvernment of

_Zﬁepa;7rthe proposal set forth in the above~mentioned
Note and to agree that the Embassy's Note and this
Note shall be regarded as canstltutlng*an agreemPnt

between the two Governments.a

_thefﬂlnlstry of For91gn.ﬂffalg;7ravalls 1tself
of this opportumity to renew to the Embassy of Japan

the assurances oif its highest consideration.. -

[hpril 22, 1977/
_Zﬁathmanié7r
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