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1. Introduction

The Fensibility Study on the Beluru/Long Lams/Limbang Rond Con-
struction Project is being e~rried out by the Survey Termun of

Jopan Internntionsl Cooperction igency (JICA) for the Goverancut of
Malnysia on behnlf of the Japanese Government based on the scone

of “Jork agrecd by the Economic Planning Unit and JICA on the date

of July Blst. 19?80

The purpnse of tiils Study is to determine the ¢ngineering ond
econonic fensibility of constructing a part of the Secoand Trualk
Rond System as outlined below:
(1) ZImprovement, especinlly with regard to bitumen-
surfacing of the section from the junction of liri/
Bintulu Road to the Sg. Tinjar via Beluru now under

construction; 33.2 miles (53.5 kms)

(2) Nev construction of the section between the Sg. Tinjor

and Nonga Medamit via Long Lama; 86 miles {137 lms.)

(3) Upgrnding of the existing Limbang - N. Medamit ilond;

25.5 miles (41 lmis.)

.

(%) Provision of bridges nnd/or ferries where necessory

The JICA Survey Team arrived at Malaysia on July 9th and submitted the
Inception Reports for presentation and discussion to the Steoring Corn-
mittee held on July 12th, The Survey Team then commenced the Phose I

Field Survey ~ccording to the scope of consulting services exwlaoined in

the Inception Report.

The medin purpose of the Progress Report is to present-
(1) the works done by the Survey Tcnm during the Fhnse I

survey poriod,



(2) the major findings and the preliminary results obt~in.d

from the various ficld surveys conducted, and

(3) the preliminary results of selecting most likely alignments
of the proposed road for the purpose of aerial photographing
with 1:10,000 ccale which must be completed beforc roiny

season storts,

de would like to oxpress our sincerc appreciation to the relevent officinls
of Econowic Plaﬁning Unit, Public Yorks Department, State Plamning Unit,
Lrnd and Survey Departmont ond other Government Departments ~nd Apcicios
who kindly providedus necessary assistance and cooperation in cxecuting the

Study throughout the survey period.



2.
2.1

2,1,1

2.'1.2

Qutline of the Conducted Field Surveys

Socio=-aconomic Survey

General
Socio=aconomic survey has been carried out by way of:

(a) interviewing with relevant Government departments and

agencies as well as private organizations;
(b) collecting existing publication, reports and data;

{¢) conducting field reconnaisgsance to the areas where
relevant activities are ongoing or major projects are

currently being proposed;

(d) conducting necessary field surveys when and where

information required do not exist.

hetivities done by the Survey Team are outlined in

Appendix A,

The Areas Visited

The following areas were visited by the Survey Teanm

during the survey period in the Study Area:

(a) Miri-Beluru-Bekenu-K.Baram arsas by road where the

roads exist or under construction;
(b) Limbang-N.Medamit areas by road;

(e) K.Baram~Marudi-Long Lama-Long Laput areas by expreoss/

longboats;

(d) the areas along the proposed road by chartered
aircraft;

(e) G.lMulu, Logun Bunut and Long Lama areas by chartered

helicopter.



2+1.3

2414

Contacted Apencies

The Survoy Tezn visited various GOVErntn£ agencies and
private organization to collect necessary information and
data and to hold discussion to have their 0pinioﬁs
regarding the impacts due to the implamentation of the
proposed road. The names of the agencies together with
persons contacted by the Survey Team are contained in

Appendix B,

Collected Data and Information

Data and information collected regarding the socio-
econonric activities in the Study Area being listed in

hAppendix C are as follows in main;

1) Ovwerall national and State's economic indicators;

These were mainly obtained from Department of Statistics

and SPU.

2) Population; Apart from ove;all population figures
;efforts were taken to know the population distribution
in the Study Area. Estimated figures or basis for
‘estimate of population for caéh town/kampong were
iobtainad from various Governument departments such as
District Offices, Medical Departments, Police Office
and Information Offices, although the figures show

sone discrepancies and yet to be elaborated.

3) Iwports and Exports; Unpublished statisties of volume/

tonnage of major iuport and export commodities for each
port of Miri, Limbang and Marudi were obtained fron
Department of Statistics, Customs Offices and Marine

Pepartuents.



4)

5)

Tourism; Reliable and comprehensive data xegarding the

tourism activities in the Study Area are scarce, Preliminary

‘ vigitor survey on Niah National Park is now underway by

National Park Section of Forest Departument, Miri, Inforumation
on the tourism in the Baram River areas was obtained to somne
extent by interviewing with a travel agent based in Marudi and
Long Lama. A large-scale scientific survey on G.Mulu National
Park is being carried out by the British Survey Team and
Forest Department whom the Survéy Team visited at their camp
to hold discussion particularly with regard to the possible
and proper alignment of the proposed road section passing
through the National Park. Information on Logun Bunut was
hardly obtained during the survey period, Discussion with the
consultants to be selected soon to carry ouf the proposad
Tourism Master Plan Study for Sarawak will have to be hold

during the Phase II Field Survey.

Agriculture; Information and data of agriculbural activities
in the Study Area were obtained by way of extensive interview
with relevant Government departments and agencies and collecting
the available statistics and records. Besides the areas visited
by the Survey Temm for fleld survey 4o have on~the~spot infor-
mation are as follows: Beluru, Marudi, Long Lawma, Long Laput,

N.Medamit, Kpg. Ukong and other areas in Limbang Valley.

Agricultural statistics are generally available but the
figures of production, cultivated area, harvested area etc.
are only those of Districts and are not broken down into those
of more detailed aresa. Therefore the distribution of the agri-

cultural activities will have to be estimatod by the Survey Tenn,



6)

7)

8)

Feasibility Study on the Limbang Valley Development has just
started by the Belgium Survey Team, requiring about two yeors
before its completion. Although any detnail informntion on the
spid project is not r~vailable, it can be said the Limbang
Valley is the only lorge aren with suitable flat lnnd for w»adi
cultivrtion =nd this nrea would also be suitnble for swomp

rice production,

Forestry; . Statistics regording the production of logging
activities in the Study Area are better prepared by Forcst
Department. Two timber comps being operated by Limbang Troding
and Sarawnk Plywood in Lubok Lalang and in Sg. Temala respec-—
tively werc visited and interviewed by the Survey Team to obtrin
the detniled inform~tion of their present timber activities cond
posgible impacts on their future activities due to the completion

of the progpesed rond.

Other Industries; Information on the present activities of

fishery, animnl husbandoary, mining, processing industry wns clso

obtnined to some extent from relevant Government Departments,

Tovm Development; Preliminary discussion was hold with Lond cad
Survey Deportment reg-rding the development of Long Leome ond new
comimities nlong the proposed road in connection with the con-
struction nf the proposcd rond. Field reconnnissnnce was made in
Long Lnmn gren to find the availability of flat land for possible
cxmnnsion.  Freliminary investigntion was also made to other no-

tentinl are-s good for developing new settlements particul.orly to

the nrens where the proposed rond will cross the mjor rivers.



2)

Inperview Survey on the Proposcd Road: This survey aims av

obtaining the opinions of pecple living in Liambang, Long Lama

or iliri area regarding the coanstruction of the proposed road.

On the supposition that the proposed road had been constructed,

the following itoms were asked:

-

whether or not tho developiuent/econonic activities wiil Le
accelerated,- (Ans. Hot at all/to soue extent/signitio

cant )

places thay would like to visit, (Wiri, Leig Lanc,

Beluru, Logun sunut, Bintulu, Niah, G. ilulu, Limbang):
for what purpose and by what made of transport;

characteristics of interviewee. (sex, age, occupation,

race, wmarital status, vehicle/boat owmorship),

The survey was carried out in Limbang, Loug Lama and Hiri includ-

ing beluru and smuples obtained were 50, 65 and (5 resvectively.



2.2,

2.2,1,

Transport Surveys

Trangport surveys conducted during the Phase I ficld survey

covercd the modes of road and river in main ond thoso of air

“and coastal shipping to a lessor cextont,

Road Trangport Survey,

The following surveys regarding the road transport in the

Study Area wore carried outb:

= traffic count survey

-~ road-side interviow survey including O-D survey

— interview survey with bus/truck operating compznies

- transportution cost survey

1) Road Treffic Survoy: PWD hos conducted traffic count

survey on m:ijor road secetious twice a year since 1970.

Thig survey covers 24 hours over a whole week vhich would

provide roliabla basis of estimoting ADT, hourly variation

and woekly variation of the traffic as well. ts vehicle

composition for each yzar. Tho latest survey was mada for

the first half of 1978, In order therefore moinly to know

the charsctoristics of the cxisting rond traffic oit the

proposed road, the following three survey stotions of which

looations cre showm in Figurc 2.1 were sclccted for traffiec

count ond rocd-pide intorvicw.

§3§E&2§ Home of Stotion
-1!9-‘ Pl A e
1, Juaction of Miri/Bintulu
Ro.d nad Bekoim Rocd

2. Junction of Beluru Roqd
and Dukit Peninjau Rosd

3. Junotion of Limbang/:
N. Modomit Rozd and

Kubong

h’sﬂ

Survey, Poriod

July 27(Thu.), 28(Fri.)
Te0024M1e = 5.0Cpem,

July 27(Thv. ), 28(Fri.)
T-OOE.I’J. (2] 5.00p.m.

Mg, 1(Tuc. ), 2(Wed.)
Te00Zalita = 5:00DsMa



2)

3)

In these surveys the vehicle typss were divided into nine:
passenger ear, %taxi, van/pick—up, medium truck, heavy truck,

truck trailer, bus, motor cycle and bicycle.

In road~-gide interview survey the following items were

asked to the drivers by way of stopping the vehicles.

I

vehicle type
- vehicle model
- vehicle age
- origin of trip
- destination of trip
= trip purpose
- capacity

for passenger vehicle
- number of paseengers
- loading capacity

for truck

= type and weight of commodities

-~ average travel time

Number of sample obtained during the survey period were
405 at survey station 1 and 216 at survey station 2 with

respective sample rate of 52.5 percent and 88.2 percent,

3

‘At survey atation 3, 390 samples were obtained with a

gample rate of 96.3 percent.

Tnterview Survey with Bus/Truck Operating Compaines:

Interview was also made with major bus/truck operating
companies to supplement the results of the road traffic

survey mentioned hereabove,

Transportation Cost Survey: Necegsary data and infor-

mation were obtained %o estimate the operating cost of
various types of vehicles by way of interviewing with
agents, garages, transport compaines, insurance companies
ete. Cost data of truck trailer of which capacity exceeds

-9-.



242.2,

20 tons is yeot %o be obtoined because such trucks for the
purposc of transporting legs do not exist in S-rawnk at

presont moment but only in Sabah,

River Trensport Survey

Any comprohensive survoy oa river transport in the Study
Area has not beon carried out, clthough the river transport
hag beon playing an importont role since yenrs. River

tronsport survey conducted covers the followings:

~ passenger traffic survey moving by express lounch
between K. Baram and Herudi ond between Morudi ond

Longz Lama
~ intervicw survey for other vessel/iongboat opurators

= transportation cost suwrvey.

The express launches boing operated twice and once a day
for ecch direotion betweon K. Baram and Herudi and
betwoen Marudi and Long Lama respectively are the only
mode of mass~transit in 4ne areas aleng thie Boaram River.
All the passengers of govon lawnches between K. Baram
and Morudi were intervicwed during the period of fugust
5 (Saturday) through Ausust 8 (Tuesdny) and those of 11
launches between Marudi ~nd Long Lama during the poriod
of fugust 6 (Sunday) throush August 12 (Saturdny) were
intervieved on the cxpress boat by asking tacm the follow-

ing items:

w10



= origin and destination of trip

= trip purpose

- trangportation merne before bonding and after
leaving a ship

-~ average travel time

-~ pagsenger chnrocteristics ... Box, ago, occupation,

race.

Figure 2,1 showﬁ locption of survey station. Samples
obtained from this survey werec roughly 350 and 400 for
survey station 4 (K. Baram — Morudi) and survay station
5 (Marudi - Long Lama) respcotively with approximate

gample rate of 70 to 80 percent.

Ag of the number of paasengers trovelling by express
launch, an additional éurvoy wae ocorricd out by counting
the tickets sold at the relevant shipping companies tb
know the level of ADT, weekly and monthly variation of

tho passenger traffic.

As it was obeerved that considerable number of different
typos of ships arc using the Barnm River, interview was
alsoc made at tha whnrfs of both Marvdi and Long Lems for
the drivers/operntors of other type of ships than cxpress
launch, Survey wag carried out for o week from Auguat 6
(Sundey) +ill August 12 (Saturdoy) in Mirudi and 4 deys
from August 7 (Monday) till Aﬁgusﬁ 10 (Thufsday) in

Long Lama in vhich the following itons wore asked:

- 1L -



= typo of ship

w origin and destinntion

- trip purpose

= number of pasgengers

- type of commodity carricd

=~ avaorage trovel time

Samplos obtained were 115 at Marudi and 65 at Long Lama

with approximcte sample rate of 80 to 90 percent,

3) Transportction Cost Survey: Necéssary cost data to
estimcte oporating cost of various typos of vessels was
obtained by intervicwing with shipping companies, drivers/
operators of vossels/long boats, agents of equipmonts etc,

24243« Interview Survey for Passengors Moving by Spoed Bozb between

Limbong rnd Brunel

Intorview survey was carried out at the customs vharf in

Limbang for tha possengers moving: by speed boat botween

Limbzng ond Drunci, in order partly to know thé loevel and

foatures of passenger movement botween the two ploces ond

pertly to know the cpproximate volume of pasenger troffic
between Limbong and Miri ares via Brunei. The survey was
conductcd for two deys from 7.00 a.m, to 5.00 p.ms of August

1 (Tuesday) and iugust 2 (Wednesdoy). The following items

were askoed:

- origin ond destinntion of the irip

- trip purpose

~ tronsportation means before boording and after
leaving o ship

= average travel time - '

« pagscnsor cunracturistics ... sex, age, ocoupation,
raco and notionality

- 12 =



Number of samples obtained was 1113 with a saﬁpla rate of

80 percent.

Similer type of survey was also carricd out for the
passengers moving between Limbang and Lawas, though the

number iz rather limited,

As of the pasmonger traffic botween Limbang and Brunei,
reliable statistios were also obtainad from Immigration

Office,

24244+ Goagtol Shipping
Interview was made with Customs Office, Marine Departmant
and Vessels at the wharf in Merudi. Rocords and stotistics
were obtained from the said Government agoneies, while the
data of veossel operating characteristics from the vaossol
oparators. |

20245, Air Transport

’

Reliable statistics of air passongors were obtaincd from
Civil Aviation Depariment and MAS Offices in Miri, Limbang

and Marudi,



Fig- 2-1

Location of Traffic Survey Station

\JLeNg Lama

LEGEND
1 ; 2 ' 3 Tttt Road traffic coux;t and road-side interviev
4 ) 5 seeseesseeses . Interview for express launch pasaengers.
6 seerereeees . Interview for passengers moving between

Limbang and Brunei

7 , 8 Uttt Indepview for long boats/motor lawnch

- 1" =
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2e3.1

" a)

EIngineering Surveys

33

During the stay in Sarawak, the Survey Team conducted various
engineering surveys at site with the Government's counterparts.

The main activities conducted are introduced as follows:

Study on the Possibility of Mapping from the Existing Aerial

Photography

The project area is covered by the topographical map of S = 1:50,000

and the aerial photography of 5 = 1:10,000 & 20,000 in Limbans area

and the other area of them of S = 1:25,000. The Survey Team dis-
cussed with the Government of Malaysia on the necessity of the
topographical map of § = 1:10,000 for the feasibility study at the
first meeting. As a result, the topographical map of § = 1:10,000

should be mapped by the survey team. At first, the survey tesm

‘studied the possibility of mapping from the existing adrinl phceto-

graphy, but the survey team concluded that it had better not to use

the existing nerial dhotography because of the following rensons,

Course Direction

The existing aerial photography was taken in East &_West direction,
but the direction of the project road is North & South and 5.7. &
N.Ze This involves the Survey Team to increase the quantity of

work i.e. cost and time. For example, more than 300 existing photos
with 30 strips are neeessary to cover the area against 90 photos
with 5 strins in case of the new photography. In case the Survey
Team use the existing ones, the works like '"Photoprocessing' to print
contact prints and posgitive films, "Aerial Triangulation' and
WOrientation” for Plotting shall be three times. Besides the Jurvey
Team have to carry out "Pricking" so many control points on the

rhotos and "Ground Survey' for new control points. It is obvious

- 15 -



b)

c)

a)

2e5.2

that these extra cost and time are higher than the cost for the

new aerial photogragph.

Existing photos do not cover the necessary area
The existing aerial photographies taken in 1976 do not cover the
hecessory area as Stereo liodel, because of the gap betwesn adjacent

strips and the less side~lap or lateral overlap.

Hew Logging Road

New logging roads in forest which are significant for this study
have been constructed after 1976 when the existing photos were

taken.
Clouds in some Photos

Preliminary Field Survey

The purpoze of this survey is to obtain the latest information
along the nroject route and at the same time to examine the
accurate data on the water courses and logging roads to be

crossed by the project road.

The topographical map of scaleo 1:50,000 and aerial photogranhy
of scale 1:25,000 provided are covering the project area. For
the existing road sectionsy the Deluru Road, the Beluru/Longan
Bunut Road and the Limbang/Ng. Medamit Road, the drawirgs of wlan

and profile of scale 1:1,200 are providec.

Under these conditions, the Survaey Team concuctad five times of
preliminery field recommaissance survey along the projsct route
by chexrtersd aircraft and heliceonter. For the oxisting road
sections, the Survey Toam conducted the detalled Field reconnaiss-

ENCCe SUrvey.

- 106



The following items were made clear by the. .survey.

{1) Beluru Road

Total Iength : 19 Km (11.8M)
(Miri/Bintuiu Road - Intersection of Beluru/Longan Bunut

Road : 18 Km (11.2M)
Design Standard : Fecder Road

Surface Condition : Gravel Road (Crusher~run from Niah

Quarry Site)
Design and Construction : 1968 -~ €9

Improvement Plan : Since 1981
Upgrading from Feeder to Trunk Road,

Gravel Road.

(2) Beluru/Loagan Bunut iload (Sg. Tinjar)

Total Length : 35.5 Km (22.1M)

Design Standard : Feeder Road (Beluru Intersection
- + 9.65 Km (6.0M)
Trunk Road (+ 9.65 Km = + 35,5 Km)
Surface Condition : Gravel Road

(Crusher-run from Niah Quarry Site)

Design and Construction : 1975 - 1980
under construction
+ 0w + 29 Km (18M) Completed Formation
+ 29 = + 33 im (20.5M) Earthwork
+ 33 = + 35,5 Km (22.1M) Completed clearing and

grubbing .



(4

All bridges in this road are designed with permanent bridres,
and Sg. Tinjar bridge is preparing to design and construct

by the Australia Colombo Plan.

Accordingly, the construction of bridges in this road should

be excluded for the study.

Sg._Tinjar/Ng. Medamit Section

This scction is new construction ole.
Approximate Total Length : 137 Km (85,1M)

BDased on the survey results, the appropriate alternaztive
alignments are selected as shown on the Fige3-3+ The
detailed description of alternative alignments are indicated ‘
in the next chapter. In the topographical map, recent houseas,
structures and logging roads are not shown. In order %o
conduct the phase II survey the more détailed topeographical

map should be provided,

Ngy Medanit/Limbang Road

Total Length ¢ 4140 Km (25.5M)
Design Standard : Feeder Road
Surface Condition : Gravel Road
Design and Construction : Before 1966

There are 12 bridges of 3,7M width in the road. All bridges
cxcept one, Sg. PoyanBridge which is under construction, are

not permanent bridge, but the improvement plan doesn't exict.

- 18 -
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2¢3:3 Boils and Material Survey

The Survey Team conducted preliminary field reconnaissance in
the project area and selected eight stations to collect s0il
samples, The soil samplings were accomplished by uéing a nleans
of Jeep, Helicopter and Long Boat, and sent to the Central

Mgterial Laboratory in Kuching for testing.

Physicel tests and C.B.R. Test will be informod to the Survéy Team
by the end of September. The eight stations selected are shoin on

the fige2-2,

In selecting the possible material site for the project, the
Survey Team visited the Geological Survey Department in Huching
for collecting informations., Moreover, the Survey Team pnid an
inspection visit to the existing quarry site (Stabar Quarry, Hizh
Quarry and Batu Gadizg) and material site in order to know the

collecting method and machineries used.

2,34 Hydrological and River Survey

Hydrological and river surveys are aimed at establishing a design
criteria for bridges and drainage structures on the project road.
At the same time, these surveys are to be conducted to determine the
lowest safe finished grade at the fill sections where the ground is

inundated by flood woter.

Since the project area has a typical equatorial heavy rainfall, the
special attention shauld be paid to the frequent short-durcation cnd

high-intensity storms.

The rainfall data of past 15 years in the project area were obiained
for analysis through the Drainage and Irrigation Department. In
addition to these data, the Survey Tcam conducted actual field survey
to investigate the existing hydrological condition, the characteristics
of the area effected and the conditions of major existing rivers.

- 20 -



The flood discharges of major rivers in the project area are
recorded at & few locations and for a several years, Therefore,
the past records of the rivers were collected from the local

peonlo,

The results of field investigation on major rivers are tabulated ong -

presented in next page.

- 2] -
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2.3.6-

Inventerics of Ixistin~ Structure ~nt Ro-d

e A

In order to moke olerr ficurocs of theexieting bridses and
ronde, tho Ticld survey woe conducted alon the Beluru Rond,
the Boluru/Lonzan Bunut Ro~d snd the Limbrng/Lr. Nedomit
Rond, The design eriteria of tho oxisting Beluru ﬁoad and
Limbang%ﬁg. tledamit Rond arc brsed on the Fecder Rond
Standard, while that of the Beluru/Lomgan Bunut Rond is
based on the Trunk Ro~d Stondards. The typic:nl oross section

of Trunk Rocd shows on the following pasic.

Construction Cost Survey
PR i m e g B W e S W e e

To obtnin the most rexlistic estimate of construction cost,
the rocunt construction cost survey woe conduetod. Cont of
congtruction cquipment, construction matericls cad labour

cost sre suporatoly collected from various scurces.

Morcover, lond acquisition ~nl compensation cost ors collected

from Ioats ond Surveys Departnent.



NOI1D3S SS0¥D “IvIidAl

(=orTug)
AL..,.._V (ive) @.ur
qet 2§°L 05T
N (hotize) " , :
ﬂ QNv ’ ﬂ“.mom I||_
 JUSD3IBY JO UMOID AOTOH " . 1 FuT .
‘URm f TOUUBYO JO 3XSAUY /Hkoﬁ eIoTR *¥El
amo Tug - $ur T o0z ur v | .
edots °*xey \
_ (18)
(:?)
w?e’l ..ﬁll 4 Ar .
_ h) 19){.01) (+#9) (son)| - |
<2t N R ({3 ]] T gS0%e
ﬁ-«&va_ww.nﬁ
(1002-4061),0°19-,0°9%| PUST jo uoyiysfnboy ]

?

a6 o



3. Preliminary Sclection of Alternative Alignments

3,1, Outline of Regional Cheracteristics

J.lels Geological Condition

The Study Area comprizing o~ part of Miri Distriot and Baram

Digtrict in 4th Division ~nd Limbong District in 5th Divieion

covers an aran of about 10,800 sgq., miles. The Study Area can

Pe divided into the followin broad physiozraphic undtsi-

(2)

(»)

(o)

(a)

Alluvial flats and terrcocs: thesce creas provide the
only signific-nt arcug of flat or very gontly sloping
land, the major oreas oceuring in the lower Boram-Tinjar
river system wnd in vhoe lowsr Limbeang river. Terrncos
occupy only small ercag, mmd are gonerally rather eroded,
go that actunl aronsg of flat or very gohtly sloping lond

are'limited.

The lowlunds: +thozse ors arcas of land hetween sea level
and 300 foot, associatcd witﬁ the more moture topogreophy.
Slopeos are short .nd modorately stecp and the terrain is
generally undulating to rolling, This unit contains &

high percontagoe of the l-ad with agricultural potential,

The uplands: lying beticon 300 and 600 foct, this unid
is morc highly dissected, with stecp slopos‘of gresier
length. River volleoys are gonerally vory narrow ond often
incisged and the terrain is hilly. Oaly very limited crecs

of land with azricultural potential uwist,

Highl-ndss: ranging from 600 feet Yo o moximum of over
7000 feot in the Tomcbu ronge. This unit is characterised

by intense disscciien with long very stoc) slopesg, ond

- 27 -



3.1.20

doeply incised drainogs. The terrain is very hilly to
mountainous, oad contains virtually no land with

agricultural potential with an exception of Bareo arocs.

There are twe mzjor river systems, the Limbang in tho
north and the Bnram‘in the south and a aumber of smaller
rivers. Most rivors are subject to flash flooding,
porticularly in thoir middle and uppar reaches whioh
poses probleoms for the developmenit of thoir associated -

alluvium,

The Study Ares has o tropical rainy climato which is
chargcterised by constant temperaturoe, humidity and high
roinfall., The ronge of mean annual rainfall over the
Study Areca is considerable; from ahouwt 100 +to 250 inchos.
The arca of lowest rain amnuel rainfell oppears to extend
in the coastal Wult, wile thao arca of highest reinfell
lies in the highlinds, The annual reinfell in the aren
along thoe proposid rozd range botween 100 and 160 inches

gencrolly.

’

In the stuly arss Red-Yecllow Podzolic Soils in goently
sloping to stozp l.nd, Gley Soils in flood plain arons
ond Poat Soils in prosont flood plains nro observed

broadly.

Populction and Its Digtribution

Populction of the Study “wen ns o whole in 1970 was about
107,000 or cbout 11.0 porcent of Surawclc!s fotol population,
while the orec is sbhout 10,800 sg. miles or about 22,5 percent

of Sorownkts total l.nd.



As is shown in Table 3.1 Miri, Sibuti ond Limbong Sub-districts
are rolativoly dongely imhabited while for the rest of thoe

areas populotion density is only about 5 porsons per sg. mile,

Table 3,1 Populction* of the Study drea, 1970

Arca Populntion Donsity

Sub-district (sq. mlge) Population (Persons/bq. ml.)
Miri 371 © 35,975 970
Sibuti 385 10,483 27,2
Baram 1,881 14,243 Te6
Balkong 2,120 13,036 64l
Baram Tengah 1,876 7,538 440
Baram Ulu 2,638 6,053 243
Limbang 381 14,500 30.1
N, Medamit 1,155 5,300 446
Total 10,807 107,120 2.9
excluding Miri, .
Sibuti, Limbong 7,032 40,117 567
and Baram Ulu
Sorawak 48,050 975,918 20,3

* Preliminary fisurces only

Source: Ammual rcport and dota obtoincd from District Offices

Table 3.2 shows population of major communitics estimnted on
the basis of vorious dnto and informotion collectud during the
survey pariod, Among them Miri is the only town wiich hce been
growiny ot considecrnbly high rot., while the other towme or

communities hovoe bhoon growing slightly or stagnating.

- 29 -



Table 3.2 Popul-tion* of Major Towns/bommunities in the

Study Arec, 1977-T78

Town/Community Populztion ! Romark

Miri 41,000 -

Limbang 8,000 within tiac area of 3 mile
radius

Moarudi 5,000 1,400 of secondary school

. students includoed

Long Lama 1,600 - 770 of secondary school
students included

Beluru €00 -

Ny Medamit 500 250 of sccond::ry school

students included

* Preliminary cstimate made by Consultant

Table 3.3 shows pepulation distribution by major river basin.

. Each rivor brein was divided into upper area and lowcr arca.

of the respestive river. Uppor areo covors the upsirecm arcas
of the proposcd road while lower arca covers the downsircams
areas. Figuro 3.1 illustrates <onch aroa togethor with the
looztion of kompongs. These table and figure indicato roughly
30 percent of the population of Borom and Limbang Digtricts or
19,000 inhabitonds will be moreo directly benefited dus to the
completion of the proposed rond whilc the rest will bo bonefited

to o lesser extont.

- 30 -
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Table 3.3 Population by Mxjor River Bogin#

1970 1977

Codo No. o, . Lower Upper . . Lousr Uppcn !
in Map River Basin Area Arog Total fron Area Total
1. Batang Barem 8,040 13,570 21,610 9,24C 12,230 21,470 |
24 Sg. Bokong 2,700 2,280 4,930 2,070 2,440 53,310
3 Sg. Tinjar 3,150 4,552 7,700 3,670 6,360 10,030
4 Sz. Apoh .30 3,060 3,090 .30 3,260 3,290
Ba Sg. Tutoh 1,850 1700 2,120 2,720 i€o 2,900
6o Sge Limbang 15,400 1,200 16,760 14,920 1,650 16,470
Ts Sg. Labai 1,360 1,050 2,410 1.6¢0 870 2,533
8 Sgze Pendaruan - 630 630 - 1.000 1,000
Total 22,710 26,560 59,300 35,010 27,990 63,000
# Pproliminory eotimaves only
Sourcc: lorked out by thoe consultants Boued on the
populition dotr obtoined from NHedicnl Zaportmont
District Cifico, Stotistic Deportment ote.
3.1,3. Tronspori Metwork osnd lctivitics

Transport network i: the Study Arcen comprizes modes of ro-~d,

river, air o2nd sgon as is sicwn in Figure 3.7,

1) Road Trensport

Availability of road tromgport iz limited to Miri--Heluru
and Limbang arcos with on oxoeption of ilarudi aroex wieroe
the rocds however worve veey loerlly. Tubic 3.4 showdng

3, £

the traffic veliwms on tha mador rond sueoticns indicate thet
L'

tho inerense wade of Sho wrond twallic ip -i;wificnnt,



Fig-3-2
Transport Network of Study Area
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Table 3.4 Trrffic Volume* on Mojor Rosd Sections in the
Study Aren

Road Scetion

—— e  BEEC L b8 e s w =

Averase Daily Teaffic

Annual

Miri/Bimtulu Rond
- Mile 108
= near the junction with
Bekomu Road
Limbeng/N. Medemit Road
- Mile 1,0

= near the Juncticn with
Kubong Rord

- ———

Growth

1974 2% half 1978 1lst half  Rate (B)

1,791

226

1,078

21

5,363

649

1,45.

227

3l.Y
0.2
7.8

257

A T P

# 12 hour tr-~ffic VOrwsma for bHoth Jirection oxcluding

motorcycles

Source: PWD tr~ffic ceasus

Teble 305 shouin: a

Divisions, nlsc indicate & hich

number of notor v

yi-xtg in 4th ond 5th

+otth rate of wmotor vahicloes.

Tahl~ 2 & zamner of Motor Vohicles in 4th and 5th Division

Aveaeroge
Aonuzl Growth

1973 1977 X
—_ rrio (%)
Division (1)#*1)  (2)x) (1) (2) (1) (2)
Fourth 4,218 3,439 7,890 3,424 16,9 0
Fifth 391 443 555 669 9,2 1049
Yt e wrdelar oxcludin s motorcycles

#2) Motorcycles only

Source: [Lnmual Report, Lond Tronsport Department

Buses aro re ulorly operatod on mojor rond ascoticins hoth in

Miri=B:luru ~rex and in Linhn =H. lHcdomit oron.
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2) River Tronsport

Tae rivers in the Study Arenx are imporitont os thoy have
boon the troditional transport lines and still‘cnrry a
oonsiderable humcn and goods traffic. The Baram, which
is second in size in Sarawak to the Batong Rejong, forms
a main ocorridor of trangport in tho Study Lren, Tho
section botwecon K. Barem and Long Lama via Morudi
provides good ftransport chamnels for intor-rogionnl
ooaétal shipping vesscls with loading capacity of 150 to
400 tone throughout the yecar., In the upper and middle
gourses of -tho Baram however thore are numerocus ropids
and gorgcs, moking navigation difficult and reduce its
value as o meoans of communicntion, Other rivere are aleo
navignblo-but mostly for smeller beoats like long boats
with outbonrd ongince, speed boats cte.. A part of Sg.
Tinjor, S3. Tutoh and Sg. Limbzang can be accossed by 30

4o 50 ton motor vossels,

Drily exproess—launch services have beon opened since
1972 botweon K. Boram and Morudi and botween Morudi and
Long Lamn, 'foble 3.5 shows the present operntion of

exprose-laniches, The number of passengers travelling

by cxpress~lounch hos been doubled since last two yonrs.

Table 3,6 River Yransport by Expross Passenger Lounch, 1978

Avorare
. Statute  PFroquoncy  Poassenger o Pl 7 Average No.
Routo Mile of Gervices Copacity Fare gﬁ;zo of Prasongers
Daily Soxats M Hrs. Pcrsons/day
K. Baram- 05 4 6-80 10 3 160
Harudi, both
dircection
Marudi- 67 2 - 5070 9 5 70

Long Lama




Marudi is an important torminel or o trens—shipment point
for oxtornal goods transport. Rezular coostnl shipping
gervices are availeble between Marudi -nd Kuching, Sibu,
Kuele Boram, Labuen and Brunei. Long Loma alsc plays a role
of distribution centor but only to a lossor extent, and
covering the limited srecs. Intoernnl transport of goods and
possengers is dono mootly by popular longboats and portly by

30 to 50 ton motor vasacl and other msmall vesscls.,

The river systom in the Study Ares also provides a very
important chonnel fer logs and timbers ne-rly 21l of which
are transportced by rafiing or borse to the oxport points of
K. Boram or Limbang. Approximately 0,8 to 1,0 million h.
tons of lozs in 1977 was transported p.xrtly or totczlly by

rivers,

3) Air Trinsport

L e e -

Thore are ﬁt proscit Tfive sirports ~t Miri, Limbong, lorudi,
Long Seridon and Borio. Hiri nirp;rt scrve aircraft of
Bocing T37 while othwr airports can only toke smaller air--
croft such as the BN2 proesently used by MAS., Boside these
airporis served by HAS regularly, thore ore scoveral airfiolds

scattoraed in the interanl areas which crm only serve small

charterod oirecrafts.

Therifore tho cop-city of ~ir transpert in thoe Study iroes

is quite limitcd :d the ~irerafts arc mostly fully ocoupied.

- 36 -



Table 3.7 4w Pogscager Traffic*l) ot Marudi and Limbong

3ele3.

Adrnort botwoen Hird

dverase Jnnmual

Hrpori 1973 1971 Growth Rote (%)
persons

Limbang 3. €00 9,200 2644

Nerudi 4,600%2) ' 6,100 9.9

#1) Froliminary fisures only, figures include both
dircetion botween HHiri

%2) fisuwre is that of 1974

Fconomic Davelopment sctivities

Agriculture cnd forestry ars the twoe major economic acti~-
vities iun the Study wros sz o whole, Hith'thu cxception of
+the 0il pzlm culiivation in Doncu ond in Bukit Peninjau and
tho rubber cultivation in Lubzi Tengah, agriculiural acti-
vitios in tho Study aren aro, for the momeint, by cnd large
rostricted to small scale formins. Shifting culvivation
preveils throughout the aros particularly along the roads

ané majer rivers. Tatle 3.3shows production of major crops.



Table 3.8 Production of M:wjor Cropa, 1977

Miri Districi Baram District Iimbong District

C Aren Planted Prodhc}; Arcn Plented Froduot- EEEQ Plontod Product=
rop Aren Haorvested ion Aran Horvested idon Areon Harvested ion
(acres) (tons) (cores) (tons) (aoraes) (tons)

Wot Paddy 5,880 , 10,280 5,400

5,750 5,569 10,130 10,501 4,714 4,489
Hill Paddy 7,590 15,015 5,000

7,430 4,716 15,015 5,429 5,000 2,976
Rubber 22’837 16,932 Nelte

Nede Nelle 13'892 2,450 Nelte . 708
Popper 1,345 . 581 242

Source: District Anmunl Report 1977, Departmont of isriculture

Except Limbang valley Dovelopment Scheme of which feasibility study
has been just commenced, thore are no large sczle apgricultural

development projccts in the Study 4Lrwa.

Forcatry as an industry is currently the most imporit-at cconomic
activity in the Study Arec. Rouglily thirty licencee cre angngoed
in timber activities in the 4th and 5th Divigion. The potential
timber rescurceos of the Study frco are large cnough to be dopped
over the comming docades., 4Although tho complotion of the proposed
road would littlo benofit timbor companies.in transporting logs to
the ports for export, it would certninly benefit thom in locnting
their sawmills -nd other processing fnotories near tho production
area from whorc procossed timber ¢mn probably transpoftcd by

vehicle at roasoencblc cogt.
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Tablo 3.9 Timber Production of 4th ~nd 5th Divisions 1977

Type Production (H/T) Export (H/T)
Hill Timber, 4th Div. 629,900
5th Div, 97,800
Swamp Timber, 4th Div. 487,500
5th Div. 9,100
Total ' 1,224, 300 969,000

Sewn Timber, %:3.& 5th 46,600 4,400

Source: fAnmnl Roport71977. Forost Department

342, Proliminnry Sclection of the ilignmont of the Proposed Ror

3¢2.1 Idontification of Alternative Alirmments

Initinlly possible slternative alignmonts of the proposcd road
for its new construction scction bofweon Sg. Tinjar ond M,
Medamit were exteinsively doveloped based on tho écncrnl IO
commeissance mode by chartered aircrpft and the avasilable
1:50,000 soale topographic maps both from onginecring and

sociowuconomic point of viow.

In identifying $ho slternative alignmoents, the following'

frotors wore trken into considoration,

Engincoring fhotor:

~ topographic condition
« hydrolo:ical conditien

- goil condition



34242,

Socio=cconomic factor:

= aoceegsibility to major communitics
- accossibility to potential rosource arcas

= impact on natural assot to be proscrved

Thoge alternntives initially identificd wero roviewed aftor
the more detailod.field surveys including further fiecld ro-
connaissance, discussion with Government dopartments and

preliminary analysis of the datna collected had been cerricd

out,.

The wholo new construction section of tho proposed rond wos
divided into throc scctions for the purpose of preliminery

analysis as is exploined in the following paragraphs.

Sz. Tinja:/Long;Lama Scction

Road Length: 25 kilometers or 15.5 miles (Km 5345 « Km 78.5)
This section, providing a dircct link between Long Lama and
the existing Beluru Rond, lios in the arec of rolling torrain
studded with o number of swamp arecs, large and small, around
the Loagun Bunut Lako. Roa—ycllow‘podzolio soil is broadly
observed in the forest aron while gloy =oil in tho aren
along the Sg, Tern, Timber roads have been construsied

betwaeen tho Sg. Teru and the Batang Boram.

This section starting from the end of the Beluru Road at the -
Sge. Tinjar passes nlong the skirts of small mountaing with an
approximate height of 50 to 70 metors to avoid Swamp aren.
Aifter oroasing the S3g. Toru thé proposad rond passes through
the forest in parzllel with the timbor rozd as for as to the

Batang Baram,

- 40



The crossing point of the Batang Baram is about 200m upstream
from timber comp on the left side bank. According to the
cbservation the soil condition of left side bank of the-river

secms to be good for foundation of bridge.

The terrain condition in this section is not so difficult an@
the alignment to mect the required geometric design criterin,

will be determined without any difficulties.

34243s Long Lama/Sg. Tutoh

Road Length:55 Kilometer or 34.2 miles (Km 78.5 = Km 133.5)
This scction is formed the rolling terrain.

In the watershed of Sg. Apoh and Sg. Terawan many big swomp
arcas exist. Soil condition around these swamp arcas is not
g0 good ond Peat Soil of more than 3m depth is observed.
After crossing Batang Baram the proposed route passes through

the south side of a schoolhouse,

In early 1960's, Iong Lama Area was submerged by the big

flood. At that time one meter height of flcood water level on
ground was obaerved at the school side. The annlysis of this
flood should be done morcover surve; the detailed site survey
should be conducted. After these studies the Survey Teom
should decide the adoption of low bank road from Batang Baram to
approximate 2 Km (1.25M) distance point. Also, the opening of

Sge Tabi and Sg. Beke Bridge should be considered the big flood

gituation.

Aftor possing the Sg. Temala, the route is separated to two

alternatives of 4 route and B route.

- 1] -



3.2.4-

Alternative A route goes almost straight to the N,Z, dircction

as far as the crossing point of Sg. Tutoh, about 3 Km distance
downstream from the confluence of Sg. Melinau. Terrain is al-
most flat and rolling in this area, and along Sg. Apoh and Sg.
Terawan the swamps are scattered. The proposed route vasses
twisting through the swamps. The crossing peint of Sg. Apoh

ig near the R, Akan Ajang.

Alternative B route goes to the east direction and through the

neighbourhood of Long Atip and then bends to the north direction
along the skirt of mountainous area. Terrain of this route is
almost rolling and RNed-Yellow Podzolic Soil is observed in the
forest. The Length of B route is about 10 Km longer than A

route,

These alternatives should be selected after phase 11 studies.

Sge Tutoh = Ng, Medamit Section

Road Length: 57 kilometer or 35.4 miles (Km 133.5 -~ Km 190,5)
This section lies in the area of rolling or mountainous
terrain covered by thick topical jungle., The area, consisting
the upper reaches of the Sg. Tutoh and its tributaries in the
gouth and those of the Sg. Limbang and its tributaries in the
north, is scarcely inhabited with the exception of the area

alongside the Sg. Limbang.
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Major point at issuc for this section wes .placed on the
identification of tha alignhents in the G, Mulu Nationnl Pork
and its neighbouring arcos. Three alternative alignments wore
davcloped for comporison of which engineering features ore

sunmarized in Toblo 3«10 hereafter.

1)} Alternative A: Tho proposed road posses from south to north

throuzh the flat land sandwiched in betweon the high end
gteop ronge of Ge Mulu and G. Api in the cast and <he low
rnnée of mount-ins in tlic west. Most of this =zrea, boing
the river basin of the Sg. fLssam ~nd tho Sz, Mentakoﬁg, is
frequontly flooded every year. Tho G, Mulu Survoy Team
pointcd out thot this area is choracterized by rich flora
and faunc thet cin not be found elsewhere in Sarawck. It
was fearcﬁ that the acodemic value of the arec desipnatoed
as the National Park might be detractzd due to the con-
atruction of the proposed road, Both from cnginecring os
well as socio-cernomic view psint this alternntive hos bheen

omited from further onzlysis.

2) Altornztive B cnd C¢  Doth aligrmonts lie from south to

north in tho aren of pnrtly fi-t and mostly hilly terrnin
sandwiched in beiween tho low range of meintains in the ocaoat
and the Brunei Bordor in the west, Both alijnments ocon avoid
the aren pronc to bo flooded ond would hordly affect the
ecology of the Mrotionnl Park, Furticr annlysis will be mado
for thosc two .:lternatives with due congidoration of the
following factors:

~ geomotric domi;m stondard required,

— dovelopment of ocoess roads to tho G. Mulu
Nriional Prrk,

- gomparison of cost and benefit.
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Table 3«10 Compzriscon of Inzincering Features of the Alternctive

Alignments in tho G. Mulu Notionel Poark drec

Ma jor Alternctive Alignmont
Engineering
Itcems A B c
(1) Length of the Road kms 51e2 5040 50,7
Scotion Po(mis.)  (32.0) (31.3) (31.7)
(2} Max., Gradient i % 3.0 440 440
(3) Length of Max . mE. 1,200 1,000 3,000
Gradient Section (mlss) (0.75) (0.63) (1.88)
(4) Min. Radius t  ma. 300 300 150
(£4.) (1,000)  (1,000) (500)
(5) Height of Biggest ms . 15 .15 30
Cut bo(et) (50) (50) (200)
(6) Hoight of Biggost .7 9 15
Bbankment (23.3) (30.0) (50.0)
(7) Number of Bridges :
100 ms.(333 ft.) and over 2 2
50 mgl {167 £t.) ~ 100 ms, 3
30 ms. (100 ft.) =~ 50 ms. 2 - 3
10 me. {34 f£t.) - 30 ms. 15 12 7
(8) Number of Drainage
Structures H
Box Culvort 15 10 15
Pipe Culvert 20 25 40
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4, 3Bosic Policy for Further Study

da1. Enpincering Study

4.1l.1s Mapping Work of Scale 1 : 10,000 Topographical Map

For thc courge of the preliminary design -nd $he detailed
route survey of phase II, the topographicel map of scale
1 : 10,000 which is covered from Beluru to Limbang, the
total lensth 230 ¥m with its width 1 km, will be prepared

by the. Survey Team.

Tho ficld survey for meppine work will start at tiac end of
Awzust and Gho mepping work in Japan will bo comploted by

the cend of December, 1978.

441.2. Identificntion of Altornatives and Preliminary Enginocoring

Stugx

Altcrnotives for tho engineering point of viow will be
studiovs teking into consicerntion the followings itoma.
a) route aliznment
b) design eriteria
¢) congtruction mothod including stege construction
d) edoption of bridge or ferry for major river

e) improvement mothod for existing roads

c) and 4) will be studicd in dotnil ot Phose 11,

1) Routc alirmment

For tho purpose of est~blishing the best routs from

the technicnl point o dotniled Study of the toposraphy,
soil conditions, hydrolosicnl conditionm, availability
of construction mntcrinls,-construction wnd maintenance

copgts will be corriod out.
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2)

Desizn Critorin

The project roxd consists of four seotion e follows:
Boluru Rond
Boluru/Loagan Bunut Roxd (Sge Tinjor)
Stre Tinjar/ﬂg. Medamit New BRoud

Limbang/ﬁg. Medamit
The design critorin of the Beluru Rond and Limbang/Ng-

Medamit Roi,d are based on the Focder Rond Standnrd;
whila that of tho Beluru/Lozagan Bunut Rocd nre hased on
the Fecder Rosd Standard (betwoen Beluru and + 6,0 M)
and the Trunk Rond Stnndard (batween + 6,0 M and S,

Tin;jar) .

The geomotric design criteria to be applicable

affcct ths construction cost. dccording to thoe topo-
graphical conditions, the proposed project road canmot
be avoided to pass tho rollih; and mountainous torrcin,
Taking the above consideration in mind, the Survey Teom
will study the eritoria in doteil and preparc tho ro-
commended desim eriteria for the project road. They
should be 211 oonformed to the Trunk Road Stondard,
Sarawnk oxcopt some itoms for rolling ~nd mounininous
torroin, The Survey Team will conduot the comprrotive
study zbout thc Trunk Rozd Stnndord, Sarawsk ~nd the

recommendad dosism criteriz.

Improvemant lothod for Existins Roods

Improvemont mothods for existin: ro~ds will be involved

ag follows:
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a) upgrading tho dosign stondord from Fecdor Rond to
Trunk Road

b) upgrading the surfoce condition from gravel to
nspholt

¢) uperading the bridges from one lmme width to two
lanc width

44143. Prelimincry Cost Estim-to

For cach elternntive, proeliminary project cost will be
ostimated by construction cost, maintonance and repair costs

por Km bused on tho data collacted.

uz-]-8-
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TrqggchSociaucconomic Stugy
el s koS WS P 0 ey e -

Althoush the further analysis will be mede basically according

to tho method and proceduro explained in the Incoption Roport,

the followins points will be duly tcken into account at the

game timao.

1)

2)

3)

Identifiontion of the development potentials in the projeot
influence arent Although a numbor of projects; at presont,
are being promoted or plann;d in the area to he dircctly
affeoted by the construction of tho proposed rozd, the
detailed informotion arc cnrmrocly avmilable Foa bhe memecnth
because somo arec under study ..nd the others arc still ot
schomatic plan stage. Thercefore the development polanticls
of tha infiuvacce aron will he determincd both quontitntively
and qualitotively bosed on the altornative sconerio writing.
Developmont of apgriculture, forestry, tourism o~nc town/

commnity will be the moin issuo,

Comparison of ndvantase and disadvantizge in transporting
goods nnd posucntors by differoﬁt transport mollc ecch other
with rognrd to the development of the proposed rond:
particulorly tho comparative study will be corefully mede

botween the modes of river ond ro~d.

Devaolopmont policy of fcedcr ronds: as the rosources and
communitics arec widely scuttcred over the projeot influonce
area, the policy on the foader roand dovelopments will be
carefully studied to maximize the bonofit dus to tho im-

plementotion of the project.
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Appendix A. Summary Record of Survey Activities

Date

10, Mon,

11’ Tue.

12, Wed.

13, Thu,

l"l" Fri .

15, Sat.

Activities

Arrival of Mr. Kataoka, Mr, Takahashi, Mr. Iwata
and Mr. Saito at Kuala Lumpur from Tokyo

Vigit to JICA Cffice in Kuala lumpur

Visit to the Embassy of Japan by Mr., Katacka,
Mr. Iwata, Mr, Takahashi and Mr. Saito

Visit to P.W.D. in Kuala Lumpur by the members

mentioned hereabove and Mr. Ozawa

Submission and presentation of Inception Reporis

to the Steering Committee in Kuala Lumpur attended
by Mr. Kataoka, Mr. Iwata, Mr. Ozawa, Mr. Takashashi
and Mr, Saito

Arrival of Mr. Endo, Mr. Tomiyasu, Mr, Hibii,
Mr. Ohtsu and Dr. Takeda at Kuala Lumpur from Tokyo

Visit to ERU by the Whole Team
Visit to the Embassy of Japan and JICA Office
Arrival of the Team at Kuching from Kuala Lumpur

Visit to P.”/.D., Land and Survey, Forest Depart-
ment and Agriculture Department by Mr. Kataocka,
Mr. Endo, Mr, Tomiyasu, lMr. Hibii and Others

Visit to Forest Department and Agriculture Depart-
ment by Dr. Takeda

Meeting with Sarawak Government at SPU attended by
all members

Meeting with P.i/.D. and visit to DID and QML by

Mr. Endo and Mr. Tomiyasu



16, Sun,

17, Mon.

18 ] Tu@ L]

19, Yed.

Ao-'\c:?.
Visit to Agriculture Department and Forest Depart-
ment by -Dr. Takeda

Visit to P.il.D. and S.P.U. by Mr. Iwata

Reconnaissance trip to Bau by the Team

Meeting with P.V,D. by Mr. Kataoka, Mr, Endo and
Mr. Tomiyasu

Visit to Geologicall Department by Mr. Tomiyasu and
Mr. Endo

Visit to Agriculture Department by Dr, Takeda and
Mr. Ohtsu

Visit to MRCU3 and Government gquarry site (STADAR)
by Mr. Endo and Mr. Tomiyasu

Visit to Statistic Department and Land Transport
by Mr. Iwata and Mr. Ohtsu

Visit to STIDC and SLDB by Dr. Takeda

Arrival of Mr. Kataocka, Mr. Takahashi, Mr., Hibii
and Mr. Saito at. Miri from Kuching, and visit to
F.ID by them

Vigit to Forest Dept., SFU and DID by Dr. Talteda
in Kuching

Interview with private shipping companies by Mr,
Iwata and Mr., Ohtsu in Kuching

General yeconnaissance by Chartered cessna along
the proposed road by Mr. Kataoka, Mr. Takahashi,
Mr, Hibii and Mr, Saito

Visit to PWD Limbang by the members mentioned

hereabove



20, Thu.

21, Fri,

22, Sat.

23, Sun.

24, Mon.

. {1.Al3
Vigit to Land and Survey Department in Miri by
Mr. Kataoka and Mr. Hibii ;

Visit to DID by Dr. Takeda in Kuching

Visit to Forest Department and Agriculture Depart—

ment by Mr, Endo and Mr. Tomiyasu in Kuching

Vieit to Land and Survey Department and Statistic
Department by Mr. Iwata in Kuching

Arrival of Dr. Takeda at Miri from Kuching

Interview with private timber companies by Dr.

Takeda in MHiri

Arrival of Mr. Kataoka and Mr. Hibii at Marudi

from Miri

Visit to the ferry facilities in Lundu by lr. Zndo
and Mr. Ohtsu '

Visit to Land and Survey Department by Mr. Iwata

Visit to Agriculture Department and private timber

companies by Dr. Takeda in Miri
Visit to PiD by Mr. Kataoka and Mr. Hibii iu Mawrudi

Arrival of Mr. Kataoka and Mr, Hibii at Miri from
Marudi

Arrival of Mr. Endo, Mr. Tomiyasu, Mr, Iwata and
Mr. Ohtsu at Miri from Kuching

Reconnaissence trip to K. Baram by the members
rmentioned hercabove
Visit to Land and Survey Department by Mr. Hibii in

Miri

Visit to PUD lMirl by Mr. Kataoka and the rest of the

members



25, 'l'ue-

26, Ved,

27, Thu.

.‘XIA."('
Visit to Agriculture Department by Dr. Takeda in
Miri

Preparation for traffic survey by Mr. Iwata and

Mr. Chtsu in Miri

General reconnaissance by chartered cessna along
the proposed road by Mr. Kataoka, Mr. Endo, Mr,
Tomiyasu, Mr. Iwata and Dr, Takeda

Visit to PUD Limbang by the members mentioned

hereabove
Interview with timber company by Dr. Takeda

Reconnaissance trip to a timber camp of Limbang
Trading and interview with camp manager by Dr. Talieda
in Liwmbang

Reconnaissance trip to Beluru area by Mr. Ivata and
Mr. Ohtsu

Briefing of traffic survey by Mr. Iwata and Mr. Ohtsu
in Miri '

Departure of Mr, Hibii from Miri to Kuching

’

Reconnaissance trip to Beluru road and visit te IMRCULOD
by Mr. Kataoka, Mr. Ende and Mr. Tomiyasu

Conducting traffic survey on Miri/Bintulu and Beluru
roads by Mr, Chtsu and Mr, Iwata

Visit to Agriculture and Forest Departments by Dr.
Takeda in Limbang '

Reconnaissance trip to Danau Area by Dr. Takeda

Meeting with Land and Survey Department Kuching by Mr.
Hibii

Departure of Mr. Hibii from Kuching to Kuala Lumpur



28‘ Fri [

29, Sat,

30, Sun,

31, Mon,

AnAvs .

Vigit to Land and Survey Department by Mr. Kataoka,

Mr. Endo, Mr., Tomiyasu and Mr, Iwata in Miri

Visit to Resident of 4th Division by Mr. ZEndo and
Mr. Iwata

Departure of Mr. Katacka from Miri to Kuching
Conducting traffic survey by Mr. Ohtsu

Visit to Pady Test Station by Dr. Tak;da in Limbang
Departure of Dr, Takeda from Limbang to Miri

Visit to Statistic Department by Mr. Iwata in Hiri
Visit to Miah quarry site by Mr. Endo

Visit to Agriculture Department by Df. Takedg

Arrival of Mr. Endo, Mr., Tomiyasu, Mr. Iwata and

Mr. Ohtsu at Limbang from Miri

Reconnaissance trip to N. Medamit by road by the

members mentioned hereabove

Visit to PUD Limbang by Mr. Endo, Mr. Tomiyasu,
Mr. Iwa,‘ta and Mru Ohtsu

Field reconnaissance of Limbéng =~ N, Medamit road
by Mr. Endo and Mr. Tomiyasu

Visit to District Office, Immigration Office,

Medical Department and Land and Survey Departicat
by ir, Toobe o2 Mree Chisu in Limbang

Briefing of traffic survey by Mr. Iwata ahﬁ Mr,
Ohtsu in Limbang

Visit to Bakong Agriculture Station by Dr. Taokeda
Arrival of Mr. Kataoka from Kuching to Miri

Departure of lir. Hibii from Kuala Lumpur to Tolyo



Aug. i‘, Tue L

2, Yed,

3, Thu.

4, Fri.

TTALALG
Field reconnaissance ta N, Medamit and Sg. Medalom

area by long boat by Mr, Endo and Mr. Tomiyasu

Conducting traffic survey on Limbang - N, Medamit
road by Mr. Ohtszu and Mr. Iwata

Interview with MAS and Chamber of Commerce by

Mr. Iwvata in Limbang
Arrival of Dr, Takeda at Marudi from Miri

Field reconnzissance to N. Medamit - Sg. Limbong

area by longboat by Mr. Endo and Mr. Tomiyasu

Visit to Agriculture Department and Forest Depart-

ment field survey on farmers in Marudi by Dr, Talteda

Conducting traffic and interview surveys in Limbang
by Mr. Iwata and Mr, Ohtsu

Conducting interview survey by Mr. Ohtsu and iir. Iwata

in Limbang

Reconnaissance trip to N. Medamit and Danau area by
Mr. Iwata

Departure of Mr. Endo and Mr. Tomiyasu from Limbang
to Miri

*

Visit to Agriculture Department and Forest Depart-

ment and interview with farmers in Long Lama by
Dr. Tokeda

Visit to Forest Department by Mr. Endo and Mr.

Tomiyasu in Miri

Departure of Mr. Iwata and Mr. Ohtsu from Limbang to

Miri

Vigit to Long Laput for interview with long housec

reople on their agricultural activities by Dr. Tokeda

Visit to timber camp of Sarawak Plywood in Temala by
Dr. Takeda



5' Sata

6, Sun,

8' Tue,

A7

Field reconnaissance and soil sampling in the areas
along the proposed road by helicopter by Mr. Lndo and

Mr. Tomiyasu

Arrival of Mr., Iwata and Mr. Ohtsu at Marudi from
Miri

Visit to PYD and briefing of traffic survey by Mr.
Iwata and Mr, Ohtsu

Arrivel of Dr., Takeda at Miri from Temnla via Maruvdi

Conducting river traffic survey in Marudi-Long Loma-

K. Baram area by Mr. Ohtsu and Mr. Iwata

Arrival of Mr. Endo and Mr. Tomiyasu at Marudl fiom
Miri

Departure of Mr. Iwanta at Miri from Marudi for

internnl discussion

Visit to PWD and field reconnaissance to Loung Loma
by long boat and soil sampling by Mr. Endo and Mr,

Tomiyasu
Arrival of Mr. Iwata at Marudi from Miri

Conducting the same river traffic survey as of
August 6 by Mr, Ohtsu and Mr. Iwata

Visit to District Office and Medical Department in
Marudi by Mre. Ivata and Mr. Chtsu

Visit to Agriculture and Forest Departments in iliri
by Dr. Taleda

Field reconnaissance to R. Ajang (Sg. Apoh) by long
boat by Mr, Endo and Mr. Tomiyasu

Visit to Education Department, Marine Departiient,
Civil Aviation Department, Agriculture Devartrment and
PiD by Mr., Iwata in Marudi



9' Jleds

10, Thu.

]

A48

Departure of Mr. Ohtsu to Long Lama from Marndi

Conducting the same river traffic survey ns of
August 6 by Mr. Ohtsu and Mr. Iwata

Denarture of Dr. Takeda from Miri to Kuala Lumpur

via Kuching

Field recconnaissance to Long Terawan (Sg. Tutoh)
from R. Ajang by Long boat by Mr. Ende and Mr.

Tomiyasu
Arrival of Mr, Iwata at Long Lama from Marudi

Visit to S.A.0. in Long Lama by Hr. Iwata and Fkr,
Chtsu

Visit to Min. of Agriculture in Kuala Lumpur ¥y
Dr, Taokeda

Conducting river traffie survey in Marudi-Long Lama
area by Mr. Chtsu and Mr. Iwata

Field reconnnissance to the area from Long Teravan

to llarudi %y long boat by Mr. Ende and Mr. Tomiyasu

Visit to 8.4.0, Office, Fishery Department and

Agriculturc Department by Mr. Iwata and Mr, Ohtsu

Field reconnaissance to the possible future extension
area of ILong Lama and visit to timber camp in the aren
by Mr. Iwota and Mr. Chtsu

River traffic survey same as of August 9 by lir., Iwvata
and Mr. Chtsu '

Visit to Long Laput by Mr. Iwata and Mr. Chtsu

Departure of Dr. Takeda from Kumla Lumpur to Tolyo



11' Fri.

12, Sat,

13, Sunu

14, Mon,.

15' Tuen

16, ‘led,

A.A-‘B

Departure of Mr. Iwata and Mr. Chtsu from Long Lamn

to Marudi

Visit to Agriculture Department in Marudi by Mr.
Iwata

Conducting river traffic survey same as of August 9
by Mr. Iwate and Mr. Chtsu

Departure of Mr. Tomiyasu from Marudi to Miri

Visit to Forest Department, Police Office and Custons

Department in Marudi by Mr. Iwata

Conducting river traffic survey same as of August 9
by Mr. Ohtsu and Mr. Iwata

Departure of Mr. Endo from Marudi to Miri
Departure of Mr. Iwata from Marudi to Miri

Interview survey with shipping agencies in Marudi by
Mr. Chisu '

Visit to Agriculture Department, Civil Aviption and
Forest Department and interview with automobile agent

in Miri by Mr. Iwata
Departure of Mr, Ohtsu from Marudi to Miri

General reconnaissance trip to Limbang from !Miri by .
chartered cessna by Mr. Kataoka, Mr. BEndo, Mr. Iuata,
Mr, Ohtsu and lMr. Matsumoto

Visit to PWD and Agriculture Department in Limbang by
Mr. Iwata

Visit to DID in Limbang by Mr. Endo

Visit to District Office, Medical Department, Informa~
tion Department and Agriculture Department in Limbang
by Mr. Iwata

Arrivel of Mr, Iwata at Miri from Limbang



17,

18,

19,

21,

22,
23,

24,

25,

Thu,

Fri.

Sate

lon,

Tue,

Wed.

Thu.

Fri,

Set.

-

1

Al.AW10

Reconnaissance trip to Long Lama and G, Mulu arce
and areas along the proposed road by chartered hneli-
copter by Mr. Katacka, Mr. Endo and Mr. Iwata

Visit to District Office and Land and Survey Depari-
ment in Miri by Mr. Iwata

Departure of Mr. Tomiyasu from Miri te Kuching

Visit to Forest Department and Information Office in
Miri by Mr. Iwata and Mr. Ohtsu

Visit to DeI,Ds by Mr. Endo in Kuching

Departure of Mr, Katacka, Mr. Endo, Mr. Iwata and
Mr, Ohtsu from Miri to Kuching

Visit to SPU by Mr. Katooka, Mr. Matsumoto and Mr.
Ivata

Visit to Forest Department by Mr. Kataoka, Hr, Indo,
Mr, Iwvata and Mr. Ohtsu

Preparation of Progresé Report
Visit to 5.P.U, hy Mr, Iwata

Praperation of Prosress Report

3

Arrivel of aerophoto Survey Tenm at Kuching

Vigit to PWD by Mr, liatsumoto, Mr. Kntacka,
Mr, indo, Mr. Iwnta ~nd Mr. Chisu,

Proporation of Prurross Roport

Visit to SFU by Mr. Iwnin

Prepnrotion of Progress Raopord

Proprration of Prosrass Report.
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27, Sun. - Arriwval of Mr. Katacka at Kuala Lumpur from Kuching

28, Mon. - Visit to EFU, the Embassy of Japan and JICA office by
Mr. Kataocka

29, Tue. - Arrival of Mr. Endo, Mr. Iwata, Mr. Ohtsu and Mr. Nakads

at Kuale Lumpur from Kuching
-~ Visit to SEATAC Office by Mr. Ketaoka

~ Submission and presentation of Proéress Report (Phase I)
to the steering Committee in Kusls Lumpur attended by
Mr. Kateoka, Mr. Endo, Mr. Iwatz, Mr, Ohtzu and Mr. Nakada,.

30, Wed. - Visit to EFU by Mr, Iwate and Mr. Ohtsu
- Visit to SEATAC Office by Mr. Iwata and Mr, Endo

- Departure of Mr, Nakada from Kuala Lumpur to Kuching

31, Thu. - National Holiday

1, Fri. - Visit to EPU by Mr. Iwata

2, Sat. - Meeting of Sﬁrvey Team

3, Sun. - Arrival of Mr. Katacks, Mr. Endo, Mr., Iwata and Mr, Chtsu

at Tokyo from Kuale Lumpur
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Appendix B _Agencies Contacted

Planning Unit

Mr.

Basha Bin Nordin

Miss Leong So Seh

Highway Planning and Public Transport

- Director

-~ Assistant to Director
(Infrastructure)

Unit

Mr,

Zaidan Hj, Othman

State Planning Unit

Mr, Amirrudin Bin Hussain

Mr,

Mr.

Teoc Tien Hiong

Chin Jew Bui

Mrse Patricia Chapman

Public Vorks Department, Headquarters

Mr,
MI‘.
Mr.

Mr.

Mr.
Mr.
Mr.

Mr.

Fung Chee Ping
Michael Parker
Victor Voon Teck Ann

Ong Siang Boon

Wong Chin Hook
Fong Lee Chee
Eric Jong

Yeo Ying Pang

P.tl, Dy MRCU3

Mr,

Azghari Shibli

P,%.D., Stabar Juarry

Mr.

Osman

- Director

- Director
~ Assistant Secretary
~ Assistant Secretary

- Chief Agri-section

- Deputy Director
- Assistant Director
= Chief Roac¢ BEngineer

= Ag. Scenior Executive Engineer
(Bridges)

- Executive Ingineer (Roads)
- lorks Superintendent (Roads)
= Draughteman

~ Draughteman

- Rosident Ingineer

‘= Age Fuarry Manager



. Aol .4?.

Mr. Chung Sie Hyung =~ Divisional Tngineer
Mr. Chen Chee Nay -~ Executive Engineer (Civil)
Mr. Tan Seng Wee = Assistant Divisional Engineer

P.9W.D, y Limban_s

Mr, Anthony Ho - Divisgional Engineer

Mr. Sap Ambau - Assistant Divisional Engineer

P.l{.D., Marudi

HMr. Jack Chan Ching Fong -~ Officer-In~Charge, Marudi

Mr. oo Chun Seng ~ BStorekeeper

P, .D., Central Material Laboratory
Mra Dennis Chua = Materials Ingincer

Mr. Foong Ka Cha ~ Works Superintendent (Materials)

P,.Dsy Lundu Depot

Mr. Rijun Ginyed

P.i7.Ds, MRCULO

Mr. Kong Bun Hin -« Resident Engincer

Mr, Vincent Yong Hock Oi ~ Engineering Surveyor

Po.doDs Y Niah Qu;a!ry Site

Mr, Abg. Dawi bin Abg. HJ.
Kushari = Assistant Quarry Manager

Agriculture Department, Headquarters

Mr. Joseph Kong = Director

Mr. Chua Teck Kheng - Agro~econonist
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Agriculture Department, Soil Laboratory

Mr, Lim Chin Pang . = Senior Soil Ingineer
Mr., Tan In Kok - Seil Enéineer
Mr. Banchek Haji Bero = Soil Assistont

Agriculture Department, Miri

Mre Uong Leong Do - Divisicnal Officer

Mr. Benedict Viong

Agriculture Department, Limbang

Mr, Vlong Ling Kiong Dominic - Divisional Oi{icer
Mr. Mong Bin Rawhli - In Charge of Dakong Sub-

Distriet Agri-Scheme

Agriculture Degar’cmentI Marudi

Mr.'Dan Son Buma

Mr. Cyril Joseph Leong

Agriculture Department, Long Lama; Baram

¥r. Kenneth De Rozario

Mr, Philip Wong

Paddy Test Station, Limbang

Mr. Siong Yew Hang

Statistic Department, Headquarters

Mr. Khoo Teik Huat
Mr. Mulkit Singh Gill - Senior Stotisticion

Mr. Kwole Kwan Kit - Population Division
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Forest Depnrtment, Headquarters

Mr., Joseph Yong - Director

Mr. Abang Muas = Deputy Director
Mr. Faul P.X, Chai - Forest Botanist
Mr. Cheong E.K. Choon = Forest Officer
Mr. Patrick Tai ~ Forest Officér

Forest Department, Miri

Mr, Haji Sulaiman ~ Section Forest Officer

Mr. Yit Treygo - Officer=In-Charge, (National
Park and ﬂildlifes

Forest Department, Limbang

Mr, Jiken Nisek =~ Divisional Officer

Forest Department, Marudi

Mr. Albert J, Klumai -~ Forest Officer

Forest Departmont, Long Loma

Mr, Chistopher Baﬁang

Forest Officer

Drainage & Irrimation Department, Headquarters

Mr. John Ten ~ Engineer

Mr. Y. Komori = Specialist

Drainnge & Irrigation Department, Miri

Hr. James Yong -~ Divisional Ingincer

Mr, Soimon Tan = Assistant Ingincer

Land and Survey Department, Headgquarters

——

Mr, Haji Borhan Sablo Mohamad - Director

Mr. Ambrosc Foo

Deputy Diractor

Mr. Sin Yeclkk Chiau Assistant Director

Mr, Stophen Kong Swee Meng = Superintendent Hecearch

Mr. Chia Pit Chung " = Regional Flanner
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Land and Survey Department, Miri

Mr., M. Baijuri Kipli

Superintendent
Mr, Wong Ing Siong

Mr, Lazi Hua Lee

Geological Survey Department

Mr, Victor Hon

Land Transport Devartment, Kuching

Mr, Henry Chang

Land Transport Department, Miri

Mr. Chung Ayn Yew

District Officery Miri

Mr, Edwin Duhoang Bueak Diétrict Officer

Custom Office, Mird

Customs Officer

Mr. Frankie J. Nyombui

Resident's Office, Limbang

Mr. Jayl Langub Administrative Officor

Education Department, Limbang
Mr, Morshidi Ali

Immigration Office, Limbang

Mr. Hendry Bakir Kiukok

Chamber of Commerce, Limbang

Mr. Lim Chwee Cheng Chairmnon

Information Depnrtment, Limbang

Mr, William Jalil Assistont OfTicer
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Limbang District Council

Mr. Lim Scng Kiat

District Office, Limbang

Mr. Stewart Ngau Ding District Officer

Divisional Medical Office, Limbang

Mr, Dneik Stor Tini

Ag. Chief Hospital Assistant

District Office, Marudi

Mre. Patric Chaong Digtrict Officer

Education Department, Marudi

Mr. Arthur Chew

Medical Devartment, Marudi

Mr. Johari Elly

Marine Department, Marudi

Mro. Wan Zainal

Marine Survey Assistant

Customs Office, Marudi

Mr. Alabi Bin Man

Civil Aviation, Marudi

Mr. 41bu Bakar Hj' Omr'.lI‘

S.Ae0s Office, Long Lama

Mre Ding Ibou Selals

Inland Fishery Laboratory, Long Lama

Mr. Hichael Bruke

Of ficer-In-Charge
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Saravzk Timber Industry Development Corporabion

Mr, Abdul Hamed Sepawie - Plenning Officcer

Sarawak Land Development Board

Mr. Awong Zain -~ General llenager

Mr. Suardi Fachruddin - Agri~Officer
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Appendix C IList of Publication and Data Obtained

100 General Economy

101 Third Malaysia Plan, 1976 = 80

102 ftntistics of External Tradae 1976 SARAWAK
= Department of Statisties

103 Preliminary Figures of External Trade, SARAWAK (Jan, 1977
- Jan, 1978, monthly report)
= Department of Statistics

104 Cengus of Salected Service Trades, SARAWAK, 19793/74
= Department of Statistics

105 Census of Selected Industries, SARAWAK, 1973/74
= Department of Stadistics s

106 Repert of the Labour Force Survey, MALAYSIA
= Department of Statistics Aprii/May, 1974

107 Survey of Manufacturing Industries, SARAWAK, 1973
= Dapartment of Statisties

108 Survey of Congtruction Industries, SARAWAK, 1974
= Department of Statistics’

109 Household Expenditure Survey, SARAWAK, 1972/73
= Department of Statistics

110  Survey of Annual Household Income 1973, SARAVAK
= Department of Statistios

111 1970 Population and Housing Census of Malaysia, Vel. 1
basic population tables foxr SARAWAK
= Department of Statistiecs

12 Populatlon Projections, 1970 - 1990, Malaysia
= Department of Statistios



113

114

115

116

117

118

119

120

A.C.2

1970 Population and Housing Census of Malaysia, Age
Distribution '
= Department of Stabistics

Vital Statistics, SARAWAK, 1973 and 1975
= Department of Statistics

Annual Statistical Bullebtin, 1972, 1973 and 1976
= Department of Statistics

Annual Report, Limbang District, 1974, 1975 and 1977
= District Office, Limbang

Annual Report, Baram District, 1977
= District Office, Limbang

Briefing Notes on Development Projects in 5th Division
= Rosident Office, Linbaong

First Half Yearly Report, 1977
= Lond and Survey Department, 5th Division

Miri-Bintulu Regional Planning Study
= Hunting Technical Services Ltd, 1974
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200 Trausport

201

202

203

204

205

206

207

Year Book of Transport Statistics,. 1975

= Ministry of Communications.

Traffic Cansus Records of 4+th Division and 5th Division from

1975 to 1978
= P.W.D. Head Quarters, Kuching.

Annual Report of Land Transport Advisory Board, SARAWAK for
1973, 1974, 1975, 1976 and 1977
= Land Transport Department, Kuching.

Visitor Arrival Statistics, SARAWAK, 1976
= Department of Statistica.

Port Development in SARAWAK 1963 - 1973
= The Q0ffice of the Government Ports Adviaor.

Bintulu Deepwater Port Project
= Staniey Consultants, INC. December, 1977.

slrport Statistics of Limbang, Miri and Marudi Airports
= Qivil Aviation Departments of Each District.



A.C.4

300 Agriculture/Forestry

30

302

303

304

305

Agricultural Statistics of Sarawak, 1976
= Agriculture Department, Kuching.

Annual Report of the Forest Department, 1976
= Forest Department, Kuching.

Annual Report of Agricultural Department Baram Distirict, 1977.

Appraisal Report of the Limbang River Bagsin Drainege and
Irrigation Project, Sarawak, Malaysia.

Veterinary Report for 4th and 5th Divisions, 1977
= Apgriculture Department, Miri.
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400 Engineering

(Maps & Drawings)

401 Topographical Map 5 = 1:50,000
' 3 sets {Project Area)

402 Aero Photography S = 1:25,0C0
1 set (Project Area)

403 Map of Sarawak 8 = 1;1,000,000
404 Road Map of Sarawak 5 = 1:500,000

405 Plan and Profile of Beluru Road
1 set.

406 Plan and Profile of Beluru/loagan Bunut Road
1 set.

407  Plan and Profile of Limbang/Ng. Medamit Road
1 set,

408  Typieal Culvert for Limbang/Ng. Medamit Road
3 sheets,

409 Proposed Pouble Ended Steel Ferry (1968)
1 sheet,

410 Site Plan & longitudinal Sections for Proposed Fender Pile
at Satok Feery Ramp - Kuching Side (1972)
1 sgheet,

411 Longitudinal Section, Plan & Location for Proposed Bridge Over
Sg. Sabatang at Tg. Kidurong Road (1976)

412 General Plan & Elevation for Bridge over Sg. Miri/Road Miri -
Lutong.

413 Site Plan, Longitudinal Section & Plan for 40 f4 span Bridge
over Sg. Midin, Gedong Feeder Road (1973)



414

415

416

A.C.6

General Arrangement for Bau = Lundu Road Bridge over Batang
Kayan (1975). '

General Plen & Elevation for Bridge over Sg. Suai/Road
Bintulu - Miri (1973)

6f+ x 6ft Standard R.C. Box Culvert for Various Heights of
Fill (2965).

(Highway Design Criteria & Report)

417

418

419

420

421

422

423

424

425

426

Minimum Geometric Design Criteria for New Roads in Rural
Ares - Malaysia Barat

Public Works Department, Sarawak Trunk Road Standard

Feasibility Study and Preliminary Engineering for Seremban -
Alr Hitam Highway.

Detailed Engineering for the proposed Road Improvement of the
Crocker Range Crossing Betwgen Tamparuli and Ranau, Sabah,

Bridge Deaign HReport Bau - Iundu 20M Crossing Batang Kayan.

General Specification for Building Works, Serawak P.W.D.
(1961)

General Conditions of Contract Sarawak P.W.D.  (1961)

Special Specification for Construction of Kampong Landeh Road,
Kuching,

Particular Specification and Schedule of Quantities and Rates
for Construction of One No. Box R.C. Culvert at Sungei Lanang,
Sibu. '

Particular Specification and Schedule of Quantities and Rates
for Construction of one No.Iermanent Bridge over 5g. Temam at
Beluru/Long Teru Road.
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A27 List of Registered Contractors, P.W.D., Sarawak 1975.

{Meteoralogy/Hydrology)

428 Sarawsk, Hydrological Year Book 1962 - 1975.

429 Hydrogeological Map of Sarawak (1978).
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{8o0il/Geology/Aprregate)

4320

431

432

433

434

435

436

437

438

439

4it],

hhy2

443

Notes on Soll Classification in Sarawak

Report on a Reconnalssance Soil Survey of the LUBAI AREA,
5th Division

Report on a Semi~Detailed Soil Survey of the PUNANG ARE4,
5th Division '

Report on a Reconnaissance Soil Survey of the ULU LIMBANG
AREA, 5th Division

Report on a Reconnaissance Soil Survey of the MARUDI-LINEI-
LONG LAMA AREA, 4th Division

The Geology and Mineral Resources of the Suai-Baram Area,
North Sarawak

Mineral Resources Map of Sarawak
s = 1:1,000,000

Soll Map of Sarawak
S = 1:500,000

Soils and Terrain ~ Northern Interior Sarawak

Potential Quarry Sites, Safawak
S = 1:1,000,000

Sources of Construction Stones in Sarawak, 1976
Stons Quarries in Sarawak

J.K.R. Quarries and Pits Topographic Desecription and
Physical Properties

Census of Stone Juarrying, Sarawak 1974
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