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X, EXISTING INFRASTRUCTURE CONDITIONS AND PLA&%

1.1 Introduction

The Bastern Seaborad is rapidly becoming an area in Thailand where
transport infrastructure is well provided. Spearheaded by the provision
of a good highway network, the Govermment's past and oh~goiﬁg efforts to
upgrade the area's transport infrastructure, by and large, will be con-

ductive for the development of this region.

Tn this section current conditions of existing transport infrastruc-
ture and plans for future improvements are described from the regional

view point, except for ports which are dealt with in Chapter II.

1.2 Road Network

In the past decade the highway network covering the Changwats of
Chachbengsao, Chonburi and Rayong has been greatly improved. S0 much so
“that thé Highway Dépértment {DOH) intends to include only a few new
highway construction of improvement projects during the remainder of the
Fifth Five Yeér_Plan period which runs until 1986. The following briefly
describes recent additions or impréﬁements to the network and status of
. the projects including those identified by the ESS Figure VI-1-1 shows
locations of these projects as well as the existing network. Capital

letters in the Figure indicate corresponding descriptions below.

A. ‘Route 34, the main artery between Bangkok and the Eéstern Seaboard,
is.being upgraded to have reinforced concrete pavement for selected
portions of ‘its dual carriageway vulnerable to flooding. = This will
not add any capacity in geometric terms, but will greatly:impr0ve

its reliability by reducing the extent of damaQQS'by flooding.
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The upgrading of Route 314, connecting Chachoengsao with Route 34

has been designed and is to be included in the 1986 budget for

‘constyuction.

Route 343, the sé6 far non-existent direct link between Bangkok
{(Klangton) ahd Latkrabang, is being contemplated by the Department

but no action has been taken.

The detailed design of upgraded Route 315 connecting Chachoengsao
and Chonburi via Phanatnikhom has been completed under the funds

provided by ADB and IBRD, and its construction will start shortly.

No plan exists as to the construction of Phanatnikhom Bypass, which

was recomﬁeﬁded:by ESS. .

Since last year the Police Department has started to direct all heavy
trucks to the Chonburi Bypéss. However, most of the other types of
vehicles continue to use the cld route due to the substantially:

longer distance of the Bypass.

The Chonburi - Nong Sak Road, the northern part of Route 314, has been
constructed with the standards of dual carriageway of reinforced

concrete pavement to withstand extremely heavy loading conditions of

‘sugarcane trucks covering onto this road.

an F3 standard road is under construction connecting Nong Sak and

Phanatnikhom.

No major improvement projects are scheduled for Route 3 south of

Chonburi up to Rayong. Beside routine maintenance work, only special
maintenance activities are considered for this road such ‘as damage
restoration and majbr patching works. The widening of this portion
is considered economically unjustifiable due to the low traffic

volume.
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HoWEVGr, the DOH initiated preliminary alighment surveys for two '’
short bypass roads at Nong Mong‘and’si‘Récha. Depending upon the..
progress of the Eastern Seaborad projects, these bypass roads may be

included in the next five yéar plan.

No actlon has been taken by Lhe DOH conceyning the upgrad:ng of
Route 3 to the expressway standard in the Chonburl-Pattaya Calrldor.
This would: 1nvolve reconstructwon of hundreds of intersections "for

access control purposes, and would be very costly together with the

- problem of right-of-way constraints,

Route 36‘and Route 344 have been constiuctéd at 81 standards (tne
righest forftwo,lanenroeds); Route 36 has the right—ofmway width of
80 meters and can be upgraded to a dual carriageway without much

difficulty.

'Route 332 connecting Ban Chang with Route 3 north of Sattahip has

- been completed and serves as a bypass road around Sattahip.

The construction of Route 3376 connecting Ban Chang and Route 36 is

included in the 1984 budget.

- The construction of Route 3138 linking directly Rayong and Ban Bung

has already been completed at F2 standards_except in the middle where

standards are F3.

Railways

- The new Chachoengsao - Sattahip Line is under construction.  The line"

is connected with the Fastern Line at Chachoengsao enabllng for the fixrst

-lee, upon completlon, for the Eastern Seaboard region to have 11nks by

=rallway with Bangkok and the rest of the country Although a single track

llne

relatlvely hlgh standards were adopted for this line, low grade

(max1mum 1%) and axle loadlng hlgher than other lines in Thalland in

:ant1c1pat;on of heavy ‘usage derived from the development of this region, °

IV - 4



Grade separations are‘providednat'interSections wifh all major roads.

The conStruction'of track'isfexpeCted to be completed by April.i985.
Preqdalificaﬁion of contractors has been wade for the installation of
signalling aﬁd.oﬁhéf sﬁpporting facilities. Seven seté, fourteen cars of
diesel coaches. were already purchased for this 1ihe The State Railway of
Thalland has initiated’ tentative passenger SeerCQS between Bangkok and
Pattaya in October 1984 well before the compleflon of all facilities’

in 19287, A station will be constructed east of &ri Racha-near the Project

area. -

Four other projects at varlous stages of planning and 1mplementatlon
‘are of great importance to the Laem Chabang PrOjECt the Bang Sue Container
vard, the Eastern-North Eastern Link Line, the Sattahip-—Map Ta Phut

Extension, and the Laem Chabang Spur.

The access rail link from the TLaem Chabang Port and. Industrial Estate
to the Chachoengsao-sdttah1p Line, i.e. the TLaem Chabang Spur, has been
designed by the staff of SRT except for the portion within the Industrial
Estate and the Port and the marshallying yard. SRT has already acquired
the land for its right-of-way from the main line to Route 3, and the design
of this portion is considered complete. Facilities to the placed in the
west of Route 3 shall be theISUbject of this Study. The spur line has

been designed to cross Route 3 by underpassing.

The Bang Sue Container Yard is intended to capture the container cargo
'traffié throﬁgh the new deep sea port by railway. -Its operation, therefore,
will have a profound effect on the operation of thé Laem Chabang pPort and,
to-a less extent, of the Laem Chab&ng.Industrial Estate. Its detailed
- design has largely been completed by a team of Canadian consultants and
their_draft final report has been turned in, To compensate fo; the longer
land transport distance than the Klong Toey Port, SRT plans to transport
containers.betWéen.Léem-Ch;bang and Bangkok under the "bonded" condition,
i.e. customs. LnQpectlon to be carried out in, Bang Sue for 1mport and export

contalners SRT Contendq that this practice would offer a better security

to shippers over the transport by trucks The implementation process was
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already started and the whole facilities are expected to be completed in
1987. A feasibility sfudy on a.domésﬁiq_container rail transport sSystem

is as also carried out by the same consultants.

The detailed design of the Sattanhip - Map Ta Phut Extension'has been
started. Funding of jits Construction, however, Has not.been determined'at
the moment. Slnce the Soda. Ash Plant PIOJECt was suspended by a Cabtnet
decision in February this year, the actual implementation schedule of this

line is uncertain at this time.

The dlrect connection of the Fastern Llne and the North Eastern Llne,

bypa551ng Bangkok with a dlstance saving of some 50 km, Wlll be the 1ast

project among the ma]or 1nfrastructuxe projects related to the Eastern

Seaboard Program. The line is intended to facilitate the supply of raw
materials from the North East to the Map Ta Phut industrial estate. The
Government has recently asked the Italian 'government  to provide Lechnlcal

assistance for the study and deslgn of this link.
1.4 Airports

The existing international airport at Don'Muang, 25 km north of

Bangkok is the only airport of significance at the moment. Tt is current-

:ly under an expansion program. The extension of the second runway has been

completed and the terminal facilities are being expanded.

The second Bengkok International Airport has been proposed. to be
located at Bang Ngn Hao, approximately 25 kﬁ east of Barngkok between Route
34 and Route 304. A feasibility study and detailed design project has been
initiated in May 1983. The Govermment has been con31der1ng an option of

expandlng the Don Muang Airport 1nstead No decision has been made to date.

' The U Ta Pao alrfleld lies 60 km south of Laem Chabang. it is
dlrectly connected with Laem Chabang by Route ‘3. The alrLleld.wes
Orlglnally bullt for military purposes but ately turned over ‘to the
Av1atlon Department for civilian ‘use. The Department de31gnated it as

an alternate airport to the Don Muang Alrport for emergency landlng.
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Actual manaéement of the airfleid, however, is still under.the control of
the Nady. S0 far actual civilian use 6f the airfield has been minimal

Cexcept for occasgional use by small.crafts. The Ministry of Communication
has invested in this airfield sufficient to make it an emergehcy landing

airstrip for international alights but no more.

~J
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2. REGIONAL TRANSPORT QPERATIONS

2.1 Road Transport
1} Traffic volumes and Trends

The Department of nghways has been. taking cla351fled traffic counts
throughout the country for some time, and 1t publLshes SUMmMAary reports

showing averages adjusted by expaHSLOn and seasonal adjustment factors.

riqure IV.2.1 shows past traffic counts flgures published by the DOH since 1978
for selected locatlons in the Fastern Seaboard. . Absolute numoers, however,
should be taken with’ caution since the margln of error from the true annual
average figures could be quite significant due to limited samples Changes
of large proportlons and long term trends could be observed by examining’

these'détay

Traffic on the section between Si Racha and Pattaya on Route 3 seems
to be growing slgwly,.wheréas traffic between Sattahip and'Rayong has been
glowing rapidly feflectihg the rapid economic expansion induced directly
and indirectly by the gas pipeline and possibly by the Thai Petrochemical

Cbmpany.

rPassenger vehicle traffic in sections immediatély outside of the City
of Chonburi has been steadily growing whereas'goods vehicles traffic level

has been stable.

- The remarkable drop in passenger vehicle traffic on Route 36 after 1980
indicates the diversion of traffic to and from Prachinburi_and Trat to the '

newly completed Route_344.
The toticeable drop in traffic on route 315 after 1981 is probably the

reflectlon of pooxr securlty on this road and the completlon of the hlqh

standard carriageway of Route 344 . from Chonburl to Nong Sak.
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2} Truck” Terminal

The long dlscussod truck terminals in and around Bangkok flnally seem
to be taklng shape. In 1983 ‘the Government decided to implement the truck
terminal project enflrely on the private business basis. private companleS'

are to be given coneessien to construct and operate truck'terminals at sites
chosen by the'companies under conditions negotiated with the Gevernment.:
Three truck terminals were'indEntified, the Western, the Northern, and the
Eastern terminals. For the Western and the Northern terminals}_companies
waere alfeady selected,.contracts signed, and detailed designs started. The
WGsﬁefn'terminal Wiil_be located along Route 4. at the border of Changwat
Nakhoh'Pathom;_océuPYing 74 rai of ‘land.; The Northern erminal will be
"located aleng Route l at the kilopost of 30 km, occupying 93 rai ef_land;
Both of them are’ expected to be opened -by_May 1986. Initial facilities will
be modest, minimum design traffic of lOOItrucks a day for the Western

'terminal and 200 trucks a day for the Nerthern terminal.

The Eastern terminal will have the most direct.impact on the Laem
Chabang Port and the Iﬁdustrial Estate., Proposals from private companies
have'ﬁeen submitted and the contract will be signed shortly. The terminal
will be located in the Bang.Na area with the minimum area of 62 rai and
with the iniﬁial facilities sufficient for 100 trucks a day. .The construction

is supposed to be COmpieted by the end of 1986,

In order to 1nduce truckers to use the truck termlnals the Land Trans-
port Department is con51der1ng a tighter truck trafflc control within the
Bangkok area such as de51gnatlon of truck routes_and tighter restrictions
on truckgmeements-ih‘the inner area. _The: direct impact of the operation
6f truck terﬁinais'woﬁld certainly be the more use of larger vehicles.
short~£un-f0ad transport coéts may increase due to double handling, but
lonq—fun costs would decrease; For a well defined'cargo source and receiving
area'such:as the Laem Chabéng3complex and the Bengkok truck terminals,'in
'partlcular the Eastern termlnal _could be benef1c1al ‘to develop an. eff1c1ent
road transport system However,'lf the negative consequences of tighter
trafflc control and double handllng are ‘perceived exce551ve trafflc may

shift to other modes such as rail and coastal Shlpplnq
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3) -~ Road Paésenger Traffic

At présent passenger transport in the Eastern Seaboard south of
Chachoéngééo is borne by private cars and light trucks, buses of various
sizes, and sdme:by tyucks. Reliance on buses is high, the total humber of
smalliand_heaVy buses in the traffic stream is about one half of the com—
_bined humber.éf:pasSGnger'cars, taxis and light trucks. In other words more
than 80% of passengers currently rely on bus services which are beiﬁg
provided by ﬁhe government . run Transport Company and private oPérators.
From the Bangkok_EaStern Bus Terminal at Sukhumvit Soi 63 buses to the
cities'and_towné_in the region depart at'every hour on the hour. Fares are
Baht 25 to Chonburi;:Baht-44 to-Si-Récha, Baht 50 to Pattaya, Baht 62 to .
Sattahip,'ahd Baht 69 to Rayong. These fare levels are roughly at the same
level as the current second class passenger fares of: the state Réilway of
thailand. Not much is known at the moment about the long distance bus
services. The forthcoming intercity bus study, being planned by the Land

Transport Department will shed more light .on such services.

2.2 . Rail Transport

No rail services have been provided in this region except the very
recent passengerx service between Bangkok and Pattaya on a trial basis.
Tt is however worth ﬁentioning that the rail transport as a whole, once
the dominant mode of transport in Thailand, has been steadily loosing iﬁs

share in Thailand despite diverse efforts by the State Railway of Thailand.

The number of passehgers.haé been increasing.. Between 1977 and 1981
the total number of passenge:s sexved by SRT had been increased at rate of
8.0%Iper annum. In terms of passengef kilometers the growth rate was 14%
pPer annum. Passenger btraffic by road transport, however, had grown slightly
more than those by rail transport, and consequently, the share of rail

Eransport in'the'total.paésengér traffic declined.
'Freight traffic by the rail mode had declined even in absolute terms.

Between 1977 and 1981 the total net ton-kilometers decreased by more than

10%. in terms of ton—kilometer,'petroleum prroducts account for one third
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of the total, and rice and cement one sixth each, and maize one nineth.
More than three gharters are for these four commodities. Currently the

shares of rail mode in transporting rice is 5% and in transporting maize 10%.

2.3 Coastal Shipping

The . dlstance between Laem Chabang and Bangkok is 120 km by road and
90=km.by waterway. Although the- dlstance is relatlve]y short for waterway
transporﬁation (average distance of dOmESth'Shlpplng in Japan -is 110 kilo-
meters for sand ‘and gravel and 350 = 550 km for other COmmOdlLleS),
practlcally ali products and re51dual crude of Oll reflnery fa0111t1eq ln

5i Racha, 9.4 mllllon tons a year, are currently transported to Bangkok by
‘bargee,. Taploca is transported by llghters mostly from Bang- Pakong‘dnd some:
from Bangkok area, tbtalliﬁg“2 S-miliion toﬁs.a.year to Ko Si Chang where
transshlpment to oeean going. vessels takes place. A small bereentagé of
export rice is also Lransshlpped at Ko si Chang from barges. .No ther

shipping act1v1t1es of significance exist in the Eastern Seaboard to date.-
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3;- TRANSPORT POLICIES AND TRAFFIC PROJECTIONS
3.1 Intfoductiog

The development for the Eastern Seaboérd region provides a particularly
iﬁteréstinq'sitﬁation'for transport planners. Unlike many underdeveloped
areas there 15 no obvious lack of transport 1nfrastructure On the contrary,
basic infrastructure for all modes of transportation is or to be available,
highways, railways, coastal shlpp;ng, airport, and even pipelines. It is.
not sufficient to look at éach mode of transport separately as they are
. deeply intérrelatéa} saﬁetimés competing and somefimes complimenting each
otherf.'It is, therefoie, necessary to view the whole transpoft sector as
an integréted whole, and to try to optimize the use of the entire system

rather than the optimization of individual modes

The optimizaiion of the transpoit system should be viewed in' the context
of regional and national déevelopment strategies. Past experience in other
countries suggests that transport system can be an effective tool in guiding

- the development,; partlcularly spatlal distyibution and types of development .

As often the case in tﬁe transport sector, when a complex set of regu-
1atlons and institutional arrangements distorts the market wechaniswm, a
modlflcatlon of such non- phy51cal matters may be as effective as the provi-
sion of ma]or 1nfrastructure, or conversely, w1th0uL such institutional

changes a system may not be operated efficiently as designed.

the consumption of a kind of goods or a service depends on the cost
perceived by the consumer relative to the costs of other goods of services
perceived by the consumer. Real costs of providing such goods or services

may be_Qéry different from the costs perceived by the Consumer .

_ Pransport sérvices are of no exception Passengers or shippers choose
a tranbport service based largely on- the cost, monetdry or ouherw1se,
percelved by them. If the real cost of provldlng such serv1ce to the economy,
the economic’ cost, dlffEfS_Slgnlflcantly from the cost perceived by passengers
or Shipperé, the perceived cost, a dondition of economically inefficient

resource allocation may result.
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In this chapter are descrlbed percelved and: economlc costs of transport
between Laem Chabang and Bangkok by each ~f the Lhree nodes from the origin
to the final destination lncludlng_transshlpment, pickup and del}yery_opera~
ticns. A comparison is made among perceived and economic costs of the three

wodes and policy implications are discussed.

Dur1ng many of formal and 1nformal meetings with the concerned govern-~
ment officials, it was generally agreed that the ‘answer to the questlon of
cargo modal Spllt would largely depend on government policies which are yet
to be formulated and that the tentative distribution pefbentaqes-among
various modes of transport presented in this reportibe'accepted for the

planning purposes.

.As for the paSSEHQQL transport an aLtemot was made to determlne the
amount and characterlstlcs of passenger transport demand for this area
taklng into account. the particularities of this entirely new developmenﬁ
i.e, the first entirely newly made e¢ity of commer01al port and 1ndu5try 1n.
Thalland. Origins and destinations of re51dents_were-determlned, vehlcle
ownership levels and travel characteristics were estimated by income groups.

Road network and roadway designs were determined so as to satisfy such

demand patterns.

3.2 Cargo Transport Demand

3.2.1 Import and Export Cargo'Through the Port

The proposed deep seé_port at’ Laem Chabang is expected to become the
major commercial port of Thailahd, The degree and the speed to realize this
goal depends much on how shipping;cpmpanies are to be persuaded to move |
their main operatibns ffom_the existing Bangkok Port to Laem Chabang. For
estimatihg the import and export cargo throughput of the Laem Chabang Port

the following steps were taken .
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- Por the combined total import/export tonnages of containerized and
break bulk cargoes a time series analysis was madé an a growth trend
line was determined to extrapolate the line to the year 2001. At the
same time the'élasticity bf téﬁal-combined tonnage of containerized
and break bulk cargoes was éStabiished and the growth rate up to the
féar 2001 was determined for the assumed GDP growth rate of 6% per
annum. The éverages of the_twb estimates developed by the above two
methods was adopted. The estimates for the year 1991 was established

in a similar manner.

~ The above import and export cargo transport demand was re-examined

against two additional sets of assumptions concerning the GDP growth.

- The percentage of containerized cargo, currently 33%, was assumed to

become 50% in 1991 and 70% in 2001.

- The total export tonnage was assumed to be the same as the total

containerized import tonnage, as is the case at present.

.~ The capacity of the Bangkok Port was assumed to increase from the
~existing throughput of 2.2 million tons of containers and 3.41 million
tons of break bulk to 3 million tons of containers and 4.5 million tons
of break bulk. These Bangkok port throughputs were deducted from
the total'tonnages.and the remainder was assigned to the Laem'CHabaﬁg

Poit.

- The export tonnages of sugar, molasses and tapioca were estimated
individually and the tonnages to be shipped out of the Laem Chabang:
Port were determined heavily taking into account the expressed

policies of the RTG.

- No other agricultural export commodities. were considered to have

chances of using the Laem Chabang Port.

Chapter II of this report, Port Development Plan, preSents details of

the above process.
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The following table summarizes the results.

Ta_ble Iv.3.1: IMPORT. AND EXPORT CARGO THROUGH THE! PORT

(Unit: wmillion tons)
Annual” Tonnage

Type of Cargo - 7991 _ 2001
Container Import - 1.41 3:80°
- Export - ' 1.41 3.80

Break Bulk Import . 0.36 1.80
Export 0.04 : 0.20

Agri-Bulk Export

Sugar 0. 50 1.40
Molasses ' 0.20 ©0:50
Tapioca 4,50 ' - 4.50

3.2.2 Cargo Traffic to and from GIE and EPZ

Types and sizes of industries likely to be located in the Laem Chabang
General Industrial Estate and the Export Processing Zone were stipulated
and their resource requirements estimated. Chapter I of the report,

Industrial Development'Plan,-presehts details of the analysis and the results,

Fifteen industries with further division into 43 sub-types were identi-
fied con51der1ng the comparative advantages and restrictions of Laem Chabang
GIE and EPZ and characterlstlcs of other 1ndustr1al estates in Asia. For
each of the 15 1ndustry types resource requ1rements such as area, manpower,
input material tonnage, and water, were estimated and output tonnage and
value were calculated by means of applylng the 1ndu5try averages in Japan

with approprlate modlflcatlons con51der1ng the condltloﬂs in Thalland

Certaln amounts of 1nput and output of EPZ were assumed to be obtalned
or marketed domestlcally ‘and to be transported by truckq The result, by
deflnltlon of EPZ, was assumed to be’ entlrely lmported or exported fhrough

the Port.
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For éérgo_to and form GIE industry averages of percentages of input
or outpﬁt.trénsported by water-horne transport in Japan were taken to
estimate the portion of input or output to be horne by the waterway trans-
port; Adjustments were made downward considering the prospect that the
development of privaté wharves and the like in the Bangkok side would not

be fast enough..

Table IV.3.2 summarizes the results,

Table Iv.3.2 CARGO TRANSPORT REQUIREMENTS OF GIE AND EPZ {2001)

Input Output  Total
EPZ
Annual total tonnage (000) 194 176 376
Modal split (%)
Road - : 7 & 7
Rail : - - -
Oceangoing vessel 23 94 94
CIE
Annual total tonnage (000) 1,432 1,264 2,696
Modal split (%)
Road 43 67 54
Rail 24 - 13
Coastal shipping 33 33 33

3.2.3 .Cargo Transport Demand Generated by New Town and Surroundings

The total population of the Laem Chabang complex in its full develop-
‘ment has been estimated at 117,680 in the new town ang 37,950 in the
surrounding areas. Assuming 4.1 persons per household, the abéve figures
cén be translated into 28,700 and 9,300 households in the new town and in

the surrounding areas respectively.

The results of-the 1976 detailed household expenditure surveys were

published by the National Statistics Office. Retail prices in 1976 were
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also fouﬁd in a NSO publication. Usiﬁg-the data for the'Baﬁqkok Métropo;itan
Area, average household monthly consunption in weight was estimatied as shown
in Table IV.3.3. The estinated monthly: consumption pef household was 162 kg.
Including the welght of boxes and baskets are contamners the total welght

to be transported would be 180 kg per month or 2,16 rong per. year per house-
hold. ‘fherefore, in ‘the year at. their full development 62,000 tons of
consumer items to the new town and 20,000 tons of consumer items to the
surrounding areas wouid have to be brought in. If all of these are to be
transported by 6 wheel trucks, 49 tripé and 16 tfips respectively would be
required'everf working déy. Howevér, a significant percentage of trips to
deliver consumér items is likeiy to be made by pickups and actual heavy
truck traffic fbr the purpose of serving the new town and the-Sﬁrrounding
area would be somewhat less than the above estimates. Pickup traffic is

accounted for in the passenger vehicle traffic estimates.

Table IV.3.3  MONTHLY HOUSEHOLD CONSUMPTION ESTIMATES

Rice consumed at home : 54 kg
Rice & grain products consumed else ' 16
Pouletry and meat : 10
Fish and marine food o : _ .10
Eqgs - | ' 3
0il and fats | . 2
Vegetables _ _ ' . 10
Beverages ' ' ' : 13
Fuel | | | | 20
All others | | o 20

. Total - - _ . . ; 162 kg

Source: Based on Soclo-economic survey of 1975 - 1976,
M50, and Statistical Yearbook 1983, NSO
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3.3 Cargo Transport Modal Split

3.3.1-'Introductiqﬂ

"while trucks can baéically transport cargo from the point of origin to
the pbint_OE destination in one hauling operation, the transport by rail
or_waferway'inyolve short-haul and transshipment operations to reach origin
or f@hal destinatién unless private sidings or wharves are provided.

Figﬁre v.3.1 illustrates the required minimun operations for cargo transport
' between Laem Chabang and Bangkok by the three modes of road, rail and
waterway. Cases ace shown for import/export cargoes and cargoes to and from

‘GIE and EPZ.

?erceived and economic costs of each of transport opérations_are
eﬁamined'and_the total costs for each mode to transport from the point of
- origin ﬁo_the point of final destination are compared. Economic costs
include the cost of providing.infrastructure when the expansion of capacity
or strengthening is needed to accommodated additional.traffic. Detalls are

shown in Appendix VI-A,
3.3.2 Modal Comparison

Table IV.3.4 shows perceived and economic costs of liﬁehaul {main line
operation with no transshipmeht oxr trénsfer) transport:by_truck, rail train,
and coastal sﬁipping vessel. It is apparent that the waterway vessel is
the least'costiy and then comes the rail train. This tendency is more
pronounced in terms of economic cost. The ton-km economic cost of convoy
of large bafges is less than one tenth of that of trucks and one fifth of

that of rail train.
The pictufe, however, is quite different when the overall transport

cost from the origin to the final destination including transshipments and

 kransfers as shown in Table IV.3.5
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In terms of percelved cost the rail mode is the most expcn51ve and

the dlfference between the road mode - and the waterway modo is no longer
1arge. ngh percelyed costs of the rail mode is prlmarlly due to- Lhe
proposed cargo handling charges in the:Bangkok Terminal at Bang Sue.. If it
is.intended—fqr the railway to take a signifidant part-of cargd'tféhspoft
between’ Laem Chabang and Bangkok cargo handling uharges in the Bangkok
Terminal should be set at competltlve levels in’ comparlbon with other:modes.
Prevailing freight rates charged.by 10 wheael trucks at present are extremely
.low as shown‘in Appendix'VIéA . They will have:'to be increased to keep the

fléet in operatibnal order. However, even alloang'certain émouﬁt of freight
rate increases in the road mode, truc?s w1ll be preferred by the majority:

of shippers.

Even in terms of economic cost the rail mode has little advantage'bver
the road mode for export/import cargo through the TLaem Chabang Port. 'For
this type of cargo the waterway mode has a clear cost advantage over the
other two. Tt should be noted that the overall economic cost of waterway
mode includes the economic costs of providing additional wharves in the
side of Bangkok area. For cargo to and from the Industrial Estate and
Export ProceSSing Zone the waterway mode does not have a clear advantage
over the other modes, unless an efficient handling system is established in
Laem Chabang specifically for barge convoys and intra-—-area deliﬁery pickup
system. For this typé of carge the rail mode is economically the least

expensive,
Except the road mode the percentage of transshipment and transfer costs

are quite high. VEmphasis should be placed for improving the efficieﬁcy of

inter-modal transfers.
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Table TV.3.4 TLAEM CHAGANG — BANGKOK LINEHAUL COSTS BY MODE

‘(Unit: Baht/ton)

Perceived Cost

Road : . Rail Waterway
6 wheel 6.5t 185 Class 3 - 70 . Lighter 43
10 wheel 8.4t 151 ~  class 4 . 61 Small Barge 27
13t 98 Container 61 Lérge Barge 17
18t 71

Semi-trailer

Container 203

Economic Cost

6 Wheel 6.5t 151 cClass 3 53 Lighter = 24

10 wheel 8.4t 157 Class'4“ - 53 Samil Barge 16
13t 101 . Container 53 Lar(je Barge -~ 9.
18t 81

Semi~trailer

zcontainer 154
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Table IV.3.5 LAEM CHABANG - BANGKOK OVERALL TRANSPORT COST BY MODE

(Unit: Baht/ton)

Road Rail Waterway

perceived Cost

port - BKK 6 Wheel 6,5t 245 Class 3 293 Lighter 144
10 Wheel 13t 158" Class 4 284  Samll Barge 128
18t . 131  Container 276 lLarge Barge 118

Semi<trailer

Container ©263
GLE/EPZ-BKK: 6 Wheel 6.5t 185 = Class 3 243 Lighter (83} 185
10 Wheel 8.4t 151 Class 4 234 Small Barge(67) 169
13t 98 : ' Large Barge (57) 159

18t 71

peconomic Cost

Port - BKK 6 Wheel 6.5t 208 Class 3 167 Lighter =~ (101) 111
. 10 Wheel 13t 162 Class 4 o167 Small Barge(93) 103
et 147 . Container 145 lLarge Barge{8l) 96
Semitrailer

Container 154
GIE/FP%-BKK 6 Wheel - 6.5t 160 Class 3 . 120 ILighter  (105) 149
| 10 Wheel 8.4t 167 Class 4 120 Small Bargé(97) i41
13t 114 Large Barge(9l) 135

18t 99

Note: 1, Plgurts in parenth051s for perceived costs under Waterway
- include perceived costs of final dellvery/plckup by tiruck and
include 10 Baht/ton of. port operation charge in Laem ‘Chabang
for dom@stlc cargo, 1nstead of 50 Baht/ton applled to export/
1mport cargo. - :
. 2. Pigures in parenthesls for economic costs under Waterway
indicate cases with labor intensive cargo handling.
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3.3.3 Prospects by Type of Cargo

1)  Cargo to and from GIE and EPZ

Distribution of cargo to and from GIE and EPZ was estimated based on
data among Japanese industries as described in Section 3.2.2. 'Near éntiréty
of cargo to and from the EPZ w111 go through the Laem Chabang Port by defi-
nition of EPZ. For cargo to and from the GIE it w0uld be difficult to
achieve. the level of.waterway transport'share as:shown in_the‘initial.stage
in Japan as the perceived cost différential is not large. However, as the
_ Volume becomes larger, firis would construct private wharves and try to
lnternallze the system as much as possxble including transfers and dellvery/

plckup oporatlons.

- For certain input materials which do not go through the Bangkok rail
terminal and come from points much further, the rail mode would have a

clear advantage.
2)  Export and Import Cargo
Container

If left underithe free competition, there would be_littie chance for
the SRT to capture a significant share of container tran5port=between Laem
Chabang and Banqkok. The proposed charges in the Bang Sue Terminal make
the total perceived cost to shippers more expen51ve than the private trucker
charges even without storage oharges.‘ And the time factor heavily favors

the rcoad mode.

Although not'large, there would certainly be economic cost savings by
u81ng the already constructed rallway lnstead of the road and truck. s;stem.
it is assumed that the government will’ make every effort to attract container

trafflc to the ra11 mode lncludlng the prlClng and . the. streamllnlng of
handllng procedures. It is al.so llkely that the government would take
certain mandatory measures to ensure a minimum level of contalner trafflc”
on the rallway system-. As is the case at present,_dlrect transshipment of

container ‘to barges or lighters would not be allowed.

IV - 24



It was assumed that container traffic would be split 50 - 50 between

the road and the rail systems.

Breék_Bulk

At présent 90%.df break bulk cargo are diréctly transshipped to
lighters in’ the Klong Toey Yort or in the mid-stream and are transporfed to
private wharyes._ Export in break bulk, although small amount, is being done
Cin thé same maﬁner."when the port of call éf a regular batch of cargo is
changed to Laem Chabang, the cOnsignée with easy access to a private wharf
and lighters or 5afgés would simply exﬁend the journey of lighters to

Laem Chabang.

However, for consignees or shippers who do not have prior experience
with receiving ot'sending by lighters or barges, transport by trucks would

appear overwhelmingly simpler with only a minor cost disadvantage.
The rail system would capture bhly a minor portion of the total for
which conditions such as distance, location of final consignee, cargo form,

etc., are particularly suitable for the rail mode.

The modal split for the break bulk cargo was tentatively determined

as 75% to the road mode, 15% to the rail mode, and 10% to the waterway mode.

Sugar and Molasses

Sugar'and molasses produéed in areas closer to Laem Chabang than to
the Bangkok area would be ekported from the Laem Chabang Port. It is

expected that the road mode would take 100% of this transport.
E@pioca_
Existing tapioca loading facilities at Ko $i Chang and in Ao Udom have

sufficient capacity-to'handle tapioca export for sometime to come. However,

the government has expressed its intention of adding another tapioca loading
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facility within the Laem Chabahg Port so that small shippers would have a
choice in selecting a facility. Considering the widely scattered production
areas, the modal split ratios were .assumed to be 50% for the road, 20% for

the rall and 30% for the waterway system.

Maize

Maize is produced almost entirely for export. Tt is estimated that
30% of the tdtal are_tfansborted by trucks,. 10% by yail, and 60% by inland
waterways before reaching.silos and:storages-in private loading facilities.
The Mérkeﬁiﬂg Orgaﬁization of Férmers was reportéd to have iﬁétailed maize
storage silés and loading equipment of sufficient capacity.in the Séttahip
Port. Tt was decided that no amount of maize expoit woﬁld be handled in

the Laem Chabang Port.

Rice

Rice has traditionally been transported by barges from numerous mills
located aiongside rivers in the Central and Northern regions'to-Bangkdk.
Exporf of rice is being ddne by loadiﬁg feeder vessels or lighters at
private wharves along the Chac Phraya tiver‘around Bangkok in relatively
small quantities at a time. Lighters transship rice to feeder vessels
of fshore for tdpping off. The system is well developed. It was aSsumed

that no rice export would be handled in the Laem.Chabang Port.
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3.3.4 . Modal Split Ratios

_ Table IV.3.6 summarizcs the assumed model split ratios for cargo

transport.

Table IV.3.6  MODEL SPLIT RATIOS FOR CARGO TRAFFIC

o _ Annual Tonnage - . Modal split (%)
Type of Carge = (106 tons) 1991 2001
1991 2001 - Road Rall Barge Road Rail Barge

container  Import 1.4 3.8 50 50 - 50 50 -
o ExXport 1.4 3.8 50 50 - 50 50 -
Break Bulk ~Tmport 0.36 1.8 7% 15 10 75 15 10
Export 0.04 0.2 75 15 10 75 10 10
Agri-bulk Sugar 0.5 1.4 100 - - 100 . - -
Molasses 0.2 0.5 100 - - 100 - -
Tapioca 4.5 4.5 50 20 - 30 50 20 30
EPZ - Input 0.11 0.19 7 - 93 7 - 93
Qutput 0.10 0.18 6 - 24 o - 94
GIE Input 0.57 1.43 43 . 24 33 43 24 33
Output 0.50 1.26 67 - 33 67 - 33

3.4 Passenger Traffic Demand and Modal Spiit

3.4.1 Introduction

1t is evident that the planned deveiopmént of the Laem Chabang Area,
if materialized, will be an area dominated by workers. There has not been
a single town or city of this nature in Thailand yet. -The Area will have
distingtive characteristics not only in.the physical aﬁpearancé of the
dominant port and féctories but also in the characteristics of its residents
and people coming regularly to the Area. Travel behavior of its residents
will be no eXcéptioﬁ. Simple application of average travel characteristics
of other urban areas such as Bangkok to the Area may lead to errcneous

projections.

"It was attempted in’thié'study to develop a set of assumptions on the

travel characteriSticslspecificaily for the Arca.
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3.4.2 Population Characteristicé

Classification of residents in the New Town was made and préééntéd.in
Chapter TII in aCCOrdance with the: employment structure in the Aréa. :
Workers and Subsequently dwelllng units, were cla551f1ed into low, mldd]e,
and high income groups in. accordance. with the current NHA's ClaSSlflcathH.
The average monthly intcome- leve19 were absumed to bc Baht 4,000, Baht 7 000
and Baht 11,000 for low, mlddle,'and high income groups respectlvely ln 1984,
1t was assumed that these average income levels of. the three groups would
grow at a rate of 3.6% per annum in real terms. Table IV.3.7 summarlzes the
resulting distribution in the New Town. It ‘was further assumcd that the =
income distribution in among workers living in the other areas would be the

" same as in the New Town.

During the 1n1t1a1 stages of the development it is expected that a large
portion of the Area s work force would be in the single status, in other
words many mlgrant workers would start worklng in the Area without their
family. However, many of these SLngle workers would probably Tive together
sharing housing either voluntarily or by arrangement provided by the
employer. It is likely that many of them would also share the means of
transport particulafly when commuting. ‘Under such circumstances it is
appropriate to regard'eacﬁ dwelling unit as household when assessing their

travel behavior.

Passenger transport demand is area-dependent. Residents of a large
metropolitan area would have different life-style and would spend differently
than those living in a compact city. " Demand for tranaport is ‘an item for
which the dlffexence is expected to be large. In order to assess the trans--
port demand by the residents of the Area a comparative analysis was carried

out.

Patterhs df'persoﬁal‘expenditure on transport, public and'private,
were analyzed separately for residents of Bangkok, munlClpa] areas in’the
Cential reglon, and sanltary dlStrlCts in the Central Reglon. Details are

presenLed in Appendlx VI-B.
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Table IV.3.7 INCOME DISTRIBUTION IN NEW TOWN

: 1991 _ 2001
Household: Average - Average
: o . No. of % Of No. of % of
(Dvelling Unit)  Monthly , qoral DU Monthly — py o qotal bU
Tncome level Income Income _ -
- (B/No.)  (No.) (%) (B/No.)  (No.) (%)
High - 14,000 51.0 9.9 20,100 2,610 10.0
Middle 9,000 3,363 ©65.5 12,800 16,770 65.0
Low 5,100 1,260 24.6 7,300 6,520 25,0
Total - 5,133 100.0 - 26,100 100.0

_ Note: Average household (awelling unit) monthly income levels

were assumed to be Baht 4,000, Baht 7,000 and Baht 11,000

for 1bw, middle and high ‘income groups in 1984 respectively.

The growth of income in real terms was assumed to be 3.6%
per anmun.

Source: Table
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Tt was found that people in the Greater Bangkok Arvea spend a higher
percentage of their - 1ncomc on transport than peoplL in the other areas,
particularly on the loc¢al public transport, indicating the hlqher need to

travel and the availability of public transport in the former

. It was also found that people with high income in the latter two areas
outside of Bangkok had a higher propencity to own private vehiclés-tﬁan
those in Bangkok.':ThiS could be exﬁlainea.by-threelfactors; the'geﬁéraily
higher cost of living, a wider rénge of spending opportunities, and the
provision.of welludeveloped publié.traﬁsport network-in Baﬁgkok. Pecple
outside]of'Bangkok.seem.to Spénd.less mohey on public transport. Thié is
probably more a result of the‘compabt size ¢f.the range of their déily.

activities than the lack of good public transport means.

A good public transport network is ﬁlanned for the Laem Chabang Area.
It was decided to assume that.fravél chafacteristics of people for £his Area
be at the midway between those of Bahgkokians and those of people in
municipal areas in the Central Region.. vehicle ownership, modal split, and
other travel characteristics for this Area were determined on the basis of

this assumption.

3.4,3 Passenger Traffic Demand

The-cléar separation of workplace and fesidencial area piannéd for
this area will surely contribute Lo creating a good'environmenﬁ but it will
also create a largé flow of Qorkers commuting béck_and_forth twice daily.. .
‘In addition the highly concentrated employment in the Area, as oppose’ to
the situation in other traditional cities in Thailand where self—employed
workers ocgupy a_lafge.Segment'of wérkforcei woﬁld make this commutér flow
nore pxonounced, Thérefore, commuter movementé in the critiéél period of

the morning peak hour were examined in detail:

) The_Spetiél dfstribution of emp]oyment was‘presented in Chépter 111 of
this report Except for the port and the EPZ all workers were asSUmEd to
be in the’ one Shlft schedule._ For the Port 71 5% of workers would be on a

two-shift ba51s, and’ for the EPZ one. thrd each of the all workers would be

in one-shift, two -shift, and three-shift schedules respectlvely.
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For thé éﬁort térm'plah it was assumed that 11,000 workers would be
commuting to this A%ea from the existing communities of Si Racha, Chonburi,
and Pattéya._ It was determined that these localiy available workers would.
be attrécted to the Area in”propoftion to the size of the respective city
and in raverse préportion to the distance to the Area powered to 1.2.
Therformula;is‘a familiar gravity model. The power of 1.2 was chosen on

the basis of experience elsewhere.

It was also assumed that'l,OOO workers for the short term plan and
4,000 workers for the ldng term plan working in the business and commercial

area would live in the same area.

In order to:determine the commuter flows in.sufficient detail the
entire area ihcluainq Si Racha was divided intc 16 zones. Three zones,
Chonburi, Pattava, and Si Racha Industrial Park, were added, aming the total
numbér of zones 19. The New Town was divided into 5 zones, block A through
bléck E, and the EPZ'and.the GIE were divided into 5 zones on the basis of

the locations of ‘entrance gates.

It was generally assumed that workplaces of workers living in a zone
would evenly spread over other zones where employment opportunities exist,
except for a few cases such as those living in the business and commercial
area and ﬁhose from Chonburi, Pattaya and existing Si Racha from wheére no

additional workers after 1991 were assumed.

Origins and destinations . of morning commuters were estimated and

summarized in Table IV.3.8. Figure IV.3.2 illustrates these flows.

3.4.4 Vehicle Ownership

At presént vehicle registration data in Thailand can be obtained only
down to the level of ¢hangwat. Difference by type of area, e.qg. urban and
rural, can not be knoﬁn_by'official registration statistics. It was also
found that the vehicle registration statistiés for the Changwat of Chonburi
were unreliable for ﬁhe purpose of estimating the level of vehicle ownership
due to_the incompleﬁe_changes in vehicle resistration procedures in this

Changwat:. ;

v - 31



©pTS¢ 000°T 000'T 600'T 00Z'E G0S'E - - - - 00572 000'S 009'L ©OY STO°L ST0'L YZS'E PES’E €OS'E vrElL - 1Ra0L

z6e’s o¥L - - - - - - - - fue’1 obs g1 .. -  gIs 215, 18 18z . 18z FBS. |  F xPolg
. T . umoy, meN 6T

Tos'L - - @08 - - - - - - - epT‘z BE8 (ST -  SEL  STL  BEt  86¢ 86t 0TS a %061
s ) ) i : © UMl ABN BT

zoG Tt ~ - Tpg - - - - - - €267€ 028 LLE = . L¥P'T LPY'T LLS  LLS  GLS  812'T O ooTa

umol, MPN LT

B0S'ZT - - - LT - - - - - - oug't BEQ'T BZY - 08T'T 0BT'T ¥59 Y89 - 259 .. 0SE'T g ootd
: . - : L umMeT MBN 9T
605" - =L - zal't - - - - . Ter't D6 0By - LBZ°T LBT'T EC®  £09 . 109 E£¥Z'Y Y yoold
’ ) : . : A ) -umoL meN ST
vEYE - - - - o - - - - - g99 - - - 6T¢ i1z 0ZT ©zT - 0ZT ~&u2 BARISRS VI
oz’ - D - - - - e '~ = . - gzz  ezz szT ¢TSI  €9T  IICUOWD €T
soe’s. - - - - vye - - - - 62z'T - LPS'T 99T 0% - TOV. 0TZ OIT. QLT GO PUSRY TS
_ . : . : . PIO 2T
086”€T 09z ¥aT. v 658 gTF  £PS - - - - B66°T £98 - EZE'F  pPT  S0C'T S0O'T 9FS  9pS - 165 STT‘T wysex 1§
i . : : w3 TT
coc’y - - - - - - - - - 000’y -~ - - - - - - - - eaxy
ssatusng OT
a G 3 k:d ¥ o g ®2aY - IDIUID : i . .
210 ¥3OTE  NDOTE HOOTE XOOTE XOOTE BARIIR TINQUOYD BusT 18 ..mruww S sgau’ A3TU MM wmmw 4anos Lumoz 35%E suﬂom Rt 3204
T=30L UNOT FBR SRR o P10 - MmN rang wrume; ¢ 19 919 2dd. 243 - .2d3 T P
6T 8T. . {1 ST ST - ¥T ET - T Ii ot ] 2] L ] g - % £ z T

UOTIRULIS

(NYTd WHEL DROT)
SHEINHWOD OMNINJOW J0 SNOILYNILISICQ dNY SNIDTEO 2TE°AT ATIRl

32



1002 JRAK "TANIT ANSHG MO IBINUILIOY
TEA S

A3V NDLLTHTNO0D TS INNILND NIsvs

TIY TWLSYOD INVEVHI ®ITT H0
ASIrCHd INIMAOT3A0 FHL NO AQRLS Wl
GHYIIPuL 0 mOLONIw

4 i

ekt e

EISTYLE

L AN T Ny s3SI

YIHY TWISYCD ONYEYHD W3V
40 A0AMCH INTEOTIAE. I NG AQRLS  3HL

:Sconu@

wIwodleasGl yy 3

BN Y

33

v -



- Table IV.3.9 shows vehiclé roglstratlon Stdthtlbb and the number of
household for Bangkok from 1978 to 1981.. It can be seen that about 40% of
_households in Bangkok own at least oné passenger car in 1981._ Prices of
new cars in Thailand are extremely’high'rolatjve to income level. Tt was
“also shown in Appendlx IV-B that only the hlghest 1ncome decile qroup
showad sufflclently hlgh expendlture on vehlcle purchase. The relatlvely
large figure of car reslstratlon in Bangkok 1ndlcates the OXLstance of a
large used car market allowing used cars cascadlng down progre531vely less

affluent households.

Tﬁe last poiht was proVed in an home interview survey conducted in the
course ‘of the FeaSlblllty study on ‘the Second Stage ExPressway System in
the Greater Bangkok by JECA in 1982. Although the numher of samples was.
rather small, this survey neverthcless is the only source of data in recent

years concerning transport demand characterlstlcs 1n Bangkok.

" Table IV, s.lO shows vehlcle ownershlp levels by income level A sgizable
-portion of even the lowest income group owns. passenger vehlcles, even though
the initial purcha51ng prlces of whloh are clearly beyond the reach of this
group._ ‘Taking the fact into’ acoount that a non—negllqlble portion of
households own more than one car (see Table IV.3. ll), the averaqe oassenger-
car ownership level shown in Table v. 3. 10 compares well with the vehicle

registration data shown in Pable IV.3.9.

As stated earlier, car ownership level for a given household:income
“level for this Area was assumed to be at the average of ownership:leﬁels for
that household income level for'residents of Bandkok and for residents of
municipalities in the Central Region. The ratlo of vehlcle purchase expend—
itures for Bangkok and for mun1c1pallf1es developed from Table IV-B.5 were.
applled to vehicle ownershlp levels by income level in Bangkok as shown 1n
Table IV 3. 10 to arrive at the vehicle ownershlp projections for the Araa
taking ‘into account the growth in household income in the future,

Table 1IV.3.12 summarizes the results. -
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Table IV,3.9 NUMBERS OF HOUSEHOLDS AND REGISTERED VEHICLES

1979

Item 1978
1) .No. qf'ﬁousehblds 726 774
(in thousands)
2) Average Household Size 6.7 6.5
3). Registeréd'Vehicleé
{in thousands)
Cars _ 249 269
Taxis and Samlors 21 21
Total Cars 270 290.
Moﬁorcycles 149 146
4) Total Cars/No. of Households 0.372 0.374

1980 1981
821 851
6.3 6.3
298 332
21 21
319 353
172 290

0.388 .415

Source: 1) & 2): BMA 1982

3): Police bept. 1982
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Table IV.3.,11l MULTIPLE VEHICLE OWNERSHIP, BANGKOK 1982

Item= No. s
Number of Households
Owning one car 461 26.6
More than one car (Ave. 2.4) 187 'ig;g
Sub~total 048 37.4
Non-car-owing Households 1,083 62.6
Total 1,731 100.0

Source: Feasibility Study on the Second Stage Expressway, 1983
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Table IV.3.12 VEHICLE OWNERSHIP PROJECTIONS

{in peréent of households)

1991 Income Group: 2001 Income Group
Low Middle High Low = Middle High

vehicle Ownership

Car and Motofcycle ' 23 54 66 34 65 87

Motorcycle only -‘18 17 14 le | 14 4

Hone ' 59 29 20 - 50 21 9
Total ' 100 100 100 100 100 100

Source: JICA Study Team
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3.4.5. Public Transport Use and Modal Split

The aforementlongd home 1nLerv3ew 5urvey by JICA resulted in a Table of
trip mode by trlp purpose as shown in Table IV.3.13. If_llmlted to work trips,
35% were by private.means and the rest by public transport. When compared
with Table Iv.3.13 adjusted by the average occupancy of 1.58 passengers per

car, roughly 80% of available cars were used for the commuting purpose.

The aforementioned JICA study also inciuded interview surveys for bus
passenqers It was found that 41% of all air—bonditioned bus passengers
and 25% of reqﬁlar bus-paééengéfs.had access to brivate cars in their
respectivé households. There is clearly a case for attracting passengers

to public transport by means of a good service.

Nevertheless, the modal spiit of commuters work trips would heavily

depend on the availability of cars for the purpose.

For each of the three household income groups availability of cars and
motorcycles for work trips were estimated for the years 1991 and 2001.
For 1991 80% of all cais were assumed to be avallable for the purpose and
90% of all motorcycles available to work trips. For 2001 two cases were
stipulated, one with the same 80% availability of cars and the 6ther'with
60% of all cars for the commutlng purpeses. The latter case was adopted
consldcrlng the compact size of the Area and the 11kellhood of provision of
a good bus transport service network in ‘the Area. Table IV.3.14 shows the
resqlts together with other_charaéteristics propoerties. For the short ternm
plan 20% of workers would use pfivate passenger'cars, 7% by motorecycle, and
the rest by public transport. For the long term plan 25% would be on cars,

7% on motorcycleé,_and the rest (68%) would take public.transport system.

3.4.6 ygpicﬁl%; Traffic Demand

- On the basis of characteristics presented in Table IV.3.14 person trip
demand as presented in the subsection 3. 4.2 was converted 1nto vehaclaf
transporf demand csLJmates ' ‘Table IV 3.15 5howq 51mpllf1ed conversion

factors GXpreSSGd in per commuter basis.
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Table IV,3.16 swmmarizes the interzonal movements of commuters during the
m01n1nq peah hour for the long term plan in terms of combined Passcnqtr Car
Unit (PCU) for cars and motorcycles and the number of large buses requ1red

for edch zonal pair,

3.4.7 Rail Passenger Treffic

No matter what the Government pOllCles are, 1t would be very dlfflcult
for the rallway to capture a SLgnlflcant portlon of passengers in thlS
region, leference 1n monetary Lerms w1th Lhe road transport can not be
large because of short dlstances, Belnq a smngle track llﬂ@, travel tlmL .
can not bhe at a Competltlve level wlth the road transport.f However, for a 3
limited number of longer trips such as to and from Chonburi,: and in particular
to and from Bangkok a sizable portlon of such trips may be on the rallway,
especlally when a rallway statlon is prov1ded adjacent to the New “Town.
However, such railway passenger trafflc would be unlikely to_be large enough

to affect the design requirements of roadways.

3.5 Through Traffic

Chanqes in vehlcular trafflc levels as measured by DOH from 1978 to
L982 at p01nts around Laem Chabang on Route 3 aré shown in Table Tv.3.17.
The pdtterns of changeés do not follow those 1nd1cated by a prev1ous regional
study. This of course is inevitable as mlcro—phenomena 1nd1v1dually do not
necessarily'conform‘with macro—tfends with wnich :egisnai'studies csn enly

deal.

The comblned trafflc counts of passenger vehlcles at the three statlons
shown in the Table grew at an annual rate of 4. 4 and that of,goods vehlcles
at -0.8% durlng the perlod shown. For the same tlme perlod populatlon of
.Chonburl and Rayong Changwats grew at 2, 4% per annum. Per” caplta income
during the same tlme period: grew at 0 6% p.a., in Rayong and 3. 4% p-a. in
Chonburl in real terms._ (The very low rate for Rayong is due to the sever
setback ln the aqucultural sector in 1979 and - 1980 'Slnce 1980 per caplta
income in Rayong grew at 14. 9/ p.a.) The per caplta 1ncome growth rate for

Comblned populatlon of Chonburi and Rayong for the time perlod was 2. 5% p-a.
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Table IV.3.13

TRIP MODE BY TRIP PURPOSE

(Percentages in parentheses)

Item. To To To To To - Total
: Work School Business Private Go Home ’
Private Transport
Car 464 - 242 178 282 687 1,853  (21.7)
‘ ' - (65. 8) '
Motorcycle 149 30 94 82 198 553 (6.4)
' (19.6)
Samlor 7 13 10 20 26 76 (0.9)
| | (2.7)
Taxi 10 4 11 20 ' 26 71 (0.8)
- | (2.5)
School Bus 6 100 1 1 93 201 (2.3)
s {7.1)
Truck 5 1 26 8 25 65 (0.8).
o (2.3)
Sub-total 641 390 320 413 1,055 2,819
(22.7) (13.8) (11.4) (14.7) (37.4) (100.0)
(34.8) (24.9) (61.8) (38.9) (29.5) (32.9)
Public Transport
small Bus 148 108 22 66 188 532 (6.2)
| | | (9.3)
Large Bus 1,033 1,057 176 577 2,299 5,142  (60.1)
' _ _ (89.6)
Train 7 5 0] 3 10 25 (0.3}
(0.0)
~ Boat 15 9 0 3 15 42 (0.5)
' {0.1)
Sub~total 1,203 1,179 198 649 2,512 5,741
(21.9) (20.5) (3.4)  (11.3) (43.8) (100.0)
(65.2) (75.1) {(38.2) {(6l.1) (70.5) {67.1}
Total 1,844 1,569 518 1,062 3,567 8,560 -
: {21.5) (18.3) (6.1) (12.4) (41.7) (100.0) (100.0)
(100.0) {100:0) (100.0) (100.0) (100.0) (100.0)
Source: . Feasibility Study on the Second Stage Expressway System

in Greater Bangkok, 1983
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Table IV.3.14 WORK TRIP MODAL SPLIT PROJECTIONS

High Public

Public 76

Housegold ;ncome ‘ Base Case Transport Case
Foup Low - Middle High Ave. Low Middle ™ High Ave,
1991
~Household (Dwelling Unit)
Distribnition (%) 25 65 10 - - ~ - -
-Workers/Household . 3.0 2.29 2.1 2.45
~Vehicle Availability for '
Work Trip {% of Household)
Car (80% for work) 18 43 53 38
Motorcycle
{(90% for'WOrk) _ 16 15 13 13
~Vehicle Occupancy
Car . - 1.58 1.58 1.58 1.58
Motorcycle _ _'1.24 1.24 1,24 1.24
~Pexsbh Work Trip Modal
split in % _
Car ' 10 24 32 20
Motorcycle 7 7 7 7 -
Public " 83 69 61 73
2001
-Household Dlstrlbutlon 25 65 10 - 25 65 10 -
-wOrkers/Household 2.33 2.12 2.0 2.1 2.33 2.12 2.0 2,16
~-Vehicle Availability for ' '
Work Trip (% of Household)
1 N
Carﬁ*-(x5 for work) 27 52 70 a8 20 39 52 36
Motorcycle . ' '
{90% for work) 14 13 4 12 14 13 4 12
—Vehlcle Occupancy _ .
Car 1.50  1.50 1.50 1.50. 1.50 1.50 1.50 1.50
‘ Motorcycle 1.21 .21 .21 1.21 1.21 1.21 . 1.21 1.21
—Person Work Trlp Modal
Split in %
Car 17 37 53 33 14 28 39 25
" Motorcycle 7 - 7 -2 T 7 - -7 C 2 7
56 45 60 79 65 59 68

Note: /1. x-80 for base case,_xﬂ—60 for hlgh public txansport case

Source: " JICA ‘Study Peam
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Table IV.3.15 AVERAGE VEHYCULAR DEMAND PLER COMMUTER

. 2001
t
Ttem : . 1991 Base High Public Transp.
Passenger Cars & Motorcycles (PCU) 0.145 0.239 0.186

Buses (Numbers) 0.010 0.0086 0.0097

Note: Bus occupancy is assumed to be 70 passengers for peak hour.
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It was decided that the growth rate of through traffic of passenger

vehlcleq be determined by the follow1ng formula:

Traffic growth rate = population growth rate + 0.72

x per capita income qrowth rate

Assuming the accelerated growth per caplta income growth rate of 3.6%
p.a. for the two Changwats, through passenger vehicle traffic would grow at

4,5% p.a.

. Goods vehicles had hardly grown in number on Route 3 as shown in
Table IV.3.17. Considering the élready started changes in cropping pattern in
this regibn, it was assumed that the traffic level of normal goods vehicle

traffic would remain unchanged for the‘planning purposes for the year 1991.

According to the Feasibility Study Report for the Map Ta Phut Complex,
the first stage operation of the planned fertilizer, the petrochemical, and
the downstream plants would generate 658 thousand tons of outbound and
149 thousand tons of inbound cargoes on road vehicles. Plactlcally all of
them will be bulk cargo and will go through the Laem Chabang area.

In terms of the number of trucks the above can be translated as 120 to

170 trucks per day.

When these plants are operated at full capacity as planned by the year
2001, they will generate 1.3 million tons of output on trucks toward Bangkok
and 320 thousand tons of input on trucks, requiriﬁg'330'to 410 truck trips

per day.

Estimates on rail traffic generated by the Map Ta Phut Complex are

presented in the next subsection on railway.

For the first stage development of the Map Ta Phut Complex, the
Nat ional HouSihg.Authority has estimated 5,362 migrant workers would be
attracted to the area...lnclﬁding dependents the total population corres-
ponding to these migrant wbrkers would bé lO,3OO persons, The trip rate

for long distance vehiclar trips in this region was estimated by ESS at
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850 vehicles per 100,000 population. -Therefore, in the prdér of llO'thicles
per day, both ways, due to the Map Ta Phut development would go through the

Laewn Chabang area by 1991.
1f the development at Map Ta Phut is limifed to the above three types
of industry, the long distance road passenger véhicle traffic would be

around 200 vehicles per day by 2001.

Foregoing analysis is summarized in Table IV.3.18 showing daily volume

of through traffi¢ on Route 3.
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Table IV.3.17

CHANGES IN TRAFFIC ON ROUTE 3

i _ : Year
Section Type 788 g0 81 82
Chonburi - Siracha P/V 15,361 18,114 NA 19,911 18,794
M/C NA 2,572 NA 3,761 4,010
c/V 4,617 4,564 NA 4,350 4,409
Siracha - Pattaya P/V 7,193 7,371 NA 6,907 7,819
M/C NA 599 NA 1,097 1,245
G/V 1,572 1,432 NA 1,988 1,561
pattaya - Sattahip P/V 2,309 1,972 NA 2,518 2,895
M/C NA 16 NA 1,086 1,222
geyay 339 239 - NA 361 362

Note: -P/V: passenger vehicles

M/C: motorcycles

G/V: goods vehicles

Saurce: DOH; Traffic Division

Tablé TV.3.18  DATLY ROAD THROUGH TRAFFIC, 1991 & 2001

Passenger Motor- Goods Total

Tte ; ane
" vehicles cycles . Vehicles (pCl)

1991 Normal Traffic 11,900 1,900 1,550 15,570
Map Ta Phut Cargo - - 280 560

Map Ta Phut Passenger 110 - - 110

Total 16,240

2001 Normal Traffic 18,480 12,950 1,550 122,470
Map Ta Phut Cargo - - " 740 1,480

Map Ta Phut Passenger 200 - - 200
Total ' ' 24,150
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3.6 Transport Facility Desigﬁ_voluhes

3;6,131Vehicie/Vessel'Loading Conditions

Loadlng condltlons of vehlcles determine the number of vehlcles requlred
to tranSport the given amount of cargo of passengers, and the number of
_vehlcles in turn deteimines the size of infrastructure. Loadlng condltlons
were determlned in thlS study on the ba51s of prevailing condltlons Ln
Thailand with due COHSlderathﬂ to likely future 1mprovements."ThLy are

summarized belbw.

"Table IV.3.19 ”VEHICtE LOADING CONDITIONS

(Unit: tons)

Cargo.Type

Container . Industrial Tapioca & Other
20" 40" Products Constr. M. Bulk
Trailer : 20.4- 20.4(30)  12Q10) . - - -
10 wheeler | 10,2 —(70)  8.3(40) 18(90) 13(70)
6 Wheeler _ - - 4.2(50) 6.5{10) 6.5(30)
Train ' 1,000 1,000 - 600 450
Bafge _ _ .
4%x300 tons - - - 1,120 1,120
4x700 tons - - - 2,500 © 2,500
Selfpropeled ' - - : - 200 - 900
1971 2001 ~ {in passengers)
Passenger. car 1.50 1.50
Motoreycle L 1.21 1.21 ‘
Bus (overall/peak) 45770 45/70

Note: Figures in parénthesiS'indicate shares of each ﬁruck_type.

A present a 1arge magorlty of trucks return empty It was assuMed
‘that the operatlon of the eastern truck ‘terminal would 1mprove the back

haul utilization and that.SO% of trucks would flnd Lhe_back haul cargo.
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3.6.2 Facility Design Volumes

The schématic diagrams shown in ?igure IV.3.3 and Figure IV.3.4 show
design traffic_volﬁmeé'for trahsporﬁ infrastructure facilities in the Area.
For road paésenqer-tranSbOrt'volumés are shown in terms of the peak hour
yehicular volumes, and for others in terms of daily volumes for the year

2001,
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3.7 ~Regional Transport Network Prospects

3.7.1 Road Network

- Investigations on road traffic demand, existing highway network and
its improvement plans revealed that the highway network’ in the fastern
Seaboard region would generally bv adequate to'accommodate road traffic
" demand upto the year 2001 w1thout major additions or lmplOVGmEntS except
. the strengthenlng of pavement by meane of periodic overlay to withstand
-greatly 1ncreased heavy vehlcle traffic. Several locallzed-lmpr0vements,

however, would be requ1red before the target year of 2001.

an obvious case:is Route 3l9l7oonnecting:the Map Ta Phut_heavy;industry
development area ﬁith Route 36 -lf.the'Map Ta Phut Projeot is'iﬁﬁlemented
and developed as planned, a large majorlty of heavy truck movement would be
on Route 36. at 1east route 3191 w1ll have to be strengthened Lo withstand
heavy axle’ loads of bulk carrylng heavy trucks. Depending upon the level
of urban development in the Map Ta phut area 1t may become necessary to make
this road a 4-lane road along w1th Route 36. Route 36 can readlly be
widened, but the widening of Route 3191 would require careful plannlng before

land acqu131t10n becauee of pipelines laid along the road.

The introduction of a bvpass road seems inevitable if the development
of the Laem‘Chabang port and urban.comolex is to be developed as plannedr
Future traffic requirements can not be accommodated by the construction of
a series of grade'separated intersections. The expected'trafflc'volumes at

full development would simply too large for such a scheme.

Provided that the ‘planned development of the Laem Chabanq and Map Ta
Phut areas will progress, a new short road bypassrng the exlstlng extensive
road side development in Nong Mong would become a nece531ty ThlS bypass

would be eoonomlcally justified by vehicle Operatlng cost savlngs "alone,
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3.7.2 Rail Transport

The brand new Chachoengsao Sattahlp line .is nearing comp]etlon and
Lhc construotlon of the Bangkok Rail Contairer Terminal at Bang Sue has been
decided. - The underutilization of these faCl]LtleS constructed with a con-
gsiderable sum Oof resources would result in a net loss to the national economy
as shown in.Section 3,3.2. Measures should be taken to achieve an adequate

level of atilization of these facilities:

Relying entirely on regulatﬁry measures is not recommendable as such
envifonméht would certainly lead to an inefficient state in the long run.
Pricing and level of services should be determined considering the conditions

offered by the other competing modes.

‘With all the effort, however, it would be rather difficult for the
railway to capture a majority. of cargo flow to-and from the Laem Chabang

complex.

It has been estimated for the short-term plan that by 1991 0.7 million
tons of import containers, 0.7 million tons of export ‘containers, 54 thousand:
tons of import bréakbuik cargo, © thousand tens of export breakbulk cargo,
and 900 thousand tons of tapioca for export would be transported by the
railway. The railway system basically consists of a sihgle track faéility
from Bangkok to Sattahip'via Chachoengsao with a single‘tfack spur leading
to the Laem Chabang port and the possible extension to the Map'Ta Phut
complex, “The system will have to accommodate the above cargo volumes . and
some passenger trafflc malnly between Bangkck and Chachoengsao, and, assumlng
the Map Ta Phut.Complex will be in operation on time, cargoes to and from

‘the complex:

It was estimated in the Feasibility study of the Map Ta.Phut-complex
that railway woﬁld tfansport for the planhed fertilizer, petrochemical, and
downstream plants in their first stage 217 thousand tons of output and
406 thousanhd tons of input annually. ‘This amount can be translated into

3 to 5 trains per day.
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chauqo of the relatlve]y hlgh standards of this line (max:mum grddo
- 1%) EXlStlng locomotives can pull up to 1,000 tons of cargo on this line:
The avelage loading under the Lurrent SRT operations. ig 450 tons per train.
Assumlng 750 tons per . train Gf loadlng, the Chachoengsao-—Laem Chabang
section of the railway will have to accommodate 20 to 25 trains per day
during the peak season of tapioca export (10 trains per day). The capacity
of s;ngle track railway depends on sevexal factors among whlch the, number
of sidings and the s;gnalllng are lmportant. The level of txafflc described

above can be accommodated without muchidifficulty.

3.7.3 Waterway Transport

Among industrializea countries where domestic shipping is possible,
“coastal or inland_waterway.shippihg-takes a prominent role in goods trans-
portation. More.than half in Japan and more than 40% in the U.5. of all
.gOOds:transportation_are borne by'domesfic shipping in texrms of ton-kilo-
meters. Table IV.3.20 shows shares of domestic shipping for principal items
in Japan in 1977. It is apparént bulk and heavy commodities are primarily
transported by coastal‘shipping, indicating the concentration of indﬁstries

in coastal areas.

The construction of the Laem Chabang deep seaport and the adjoining
industrial estate.shouid_induce the emergence of goaétql shipping between
the Laem Chabang port. and other parts of the country. If thé close prﬁximity
to the port is fully taken advanfage of, then the logical consequence is
the growth of wéterwborneItfansportation. In other words the degree of
éuccess of the Laem Chabang=industrial estate as a industrial estate with
~a direct acéess té porﬁ facilities should be judged at least partially,
by the degree of its usage of water—borne transportatlon. The gréwth of
water-borne transportatlon in the Gulf of Thalland would lnduce 1ndustr1eq
to be- lOCated along 1ts shoreline. -The potentlal of the Gulf of Thalland
as 'a source of 1nexpen51ve industrial transportation would be gradually

taken advantage of.
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" Table IV.3.20 SHARES OF COASTAL SHIPPING BY ITEM IN JAPAN, 1977

(In percent}

In Total

Item . In.Total

. N - Tonnage Ton-Kiloneters
Coal 39 25
Non-metal miﬁeral 33 82
oil products 48 90
Cement s 86.
Coaks é_bther coal products’ 27 29
Metal 25 75
Metal.ore__ 17 66
Paper & pulp 11 53
Chemicals 28 60
Grain i0 43
Fertilizer 6 32
sand gravel and - stones 4 23
Pint and other chemical producﬁs 4 20

| 1 17

Metal products

Source: Kowan Keikaku Soran, Nihon Kowan Kyokai, 1982
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The selectlon of mode, however, iz not determlned solcly on Lho ba51s
of monetary costs, Time and 1nst1tut10nal problems sometimes are decisive
factors. Currently coastal %hlpang in Thailand is heavily penallzed bv
governmental permit procedures. -A:streamllng of institutional structure

concerning coastal shipping is needed.

The majoxlty of 1ndustr1al enterprlses own theiy. fleet of trucks for
which capital costs are slready sunk costs to them. Therefore, the use of
coastal shipping would occur among the newly established industries'at
fixst followed by the sw1tches from truck traﬂSpOLt by ex1st1ng companles._
In any case by the year 2001 a substantial portion of goods trafflc between
Laem: Chabang and Bangkok and elsewhere should be carrled by coastal shlpplng.
For the planning purposes it was assumed that 33% of all input and output

of the GIE be carried by coastal shipping as descrlbed in Section 3.3.4.

3.7.4 Air Transport

The Ciyil Aviation Board has designated a subcommittee entrgsted to
study the'possibility of establishing an ‘aircraft maintenance industry in
the U Tapo alrfield, but no specific recommendatlons have yet emerged.

There hag also been repeated calls by some representatlves of the tourlsm
industry to promote the airfield as a destination for chartered flights to
direetly serve'the Pattava resott located 36 km north., The Aviation Depark-

ment has welcome the idea but no specific ac¢tion has yet been taken.

It has been discussed within certain government.circles_that the
availability of U Ta Bac airfield could be attractive enoﬁgh to investers to
set up highetech industries in this region, in particular Laem Chabang :

At present half a dozen 1nternat10nal "high=tech" electronics companies
operate manufacturlng plants almost exclu51vely for export Their plants
are located at perlphery of the Bangkok Metropolltan Area, in Bang Na, -
Nonthaburl,_Ran951t Ayuttaya, etc. Some of the plants are not partlcalarly
close to the Don Muang Airport. In terms of travel time from the alrport
Laem Chabang is deflnltely closer to alrport than some of the exisgting

“high—tech“'plants.
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It appears that if the.travel time from the airport is in the order of
one'héui, it is acceptable to “high—téch" industries, Experience elsewhere
such asfﬁhe Siliéon valléy and Kyushu seems to confirm this. ‘As far as the
proximity to the afrport'is concerned, Laem Chébahg can be said to be no .

less advantageous than, say, Bang Na, or Ayuttavya.

Howéﬁer, a crutial matter is the kind and the quaiity of air-service
provided at the airport. A possible, and probably only,'way for the U Tapo
airfiela'ﬁo compete with Don Muang in this regard-wouid be to use feeder
servicé frdm Singapofe by special cargo aircraft. In fact an international
highwtech company which has opefdtions in Singapore is said to launch
exactly such a privafé air—ffeight opefétion linking the Changi and the
Don Muang airports to form an integrated operation. . If gdvernment incentives
are percengd right to such multinational cooperations, and the services
provided and customs procedhres imposed in U Ta Pao (these non-monetary
factors are usually quite significant to private investers) are also con-
sidered better, the ‘establishment Of.high—tech industries in Laem Chabang

may materialize.
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4. ROAD NETWORK PLANNING

4.1 Road Network Planning

4.1.1 Basic Considerations for the Road Network Planning

Road network plénhing be conducted in considératidn of various angles
such as traffic perspective, transportation perspective, open.space per-
spective and utility perspective. The primary function may defer depending

upon characteristics of the road.

 The planning of a road network should be carried out on the basis of -
the characteristiés and functions of the_rbads. The most impbrtant'aspect
is the definition of the road criteria in weighing characteristics and

functions.

The main items to be considered. for road network planning in this study

area are as follows:

- To separate the traffic flow of passengers and the cargo
~ To define the road sta'ndards;

- To classify functions and characteristics of.the.road.

- To connect_various roads orgaﬁically.

- To enSuré the.safety to minimize traffic accidents.

- To perserve a good environment.

4.1.2 fFunctional Classificatioﬁ of Roads

_ Tn this study, all roads are to be classified into several categories
considerinq their functions. The criteria of each catégory are described

- as foilo@s.
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1) Inter Urban Primary Roads (Vy)

These roads form the primary network for the country. All long distance
traffic movements travelling from majdr cities to other major cities should
be included in this category.

2) Intra Urban Primary Roads (Vz)

These roads form the primary network for a town as a whole. All long-
distance.traffic movements to, from and within the town should be canalized
on the intra urban primary roads.

3) District Roads (Vj)
these roads distribute traffic within the residential, industrial and

principal business districts of the town. They form the link between the

primary network and the roads within community areas.

4) deal Roads (Va)

These roads distribute traffic between community areas. They form

the link between district roads and collector roads.
5) = Collector Road (V5)

These roads distribute traffic within community area. They form the

link between local roads and access roads.
6) Access Roads: (Vg, V7)

These roads give direct access fg buildings and land within commurity

areas.
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4,1.3 Design Standards

The basic design standards for rural area hidhways ere'preeafed by DOH
and the principal design standards for indust;ial and residential.area |
are prepared by IEAT and'DTCP respectively. In the:standards mentioned
above; hdwever, the detailed elements are not stated, so standard of AASHO
(American.Highway Design Standafds] and other countries are referred to

for detailed element.

4.1.4 Typical Cross-Section

In principle, thé DOH standards are adopted for the cross-—section of
major roads such as inter-urban primary roads, intra-urban primary roads

and district roads.

Taking into account the IEAT's and DTCP's design standards, the
detailed cross-section elements of the other minor roads are examined.

The typicel cross—-sections are illustrated in Fig. IV.4.1 to Fig. IV.4.5.
1) Lane Width

A lane width of 3.5 meters is'adopted for major roads considering the-
DOH standards, the expected hlgh truck percentage and the high running
speed. ' _ '
A lane w1dth of 3.0 meLers is adopted for the mlnor roads such as the
" local and collector roads on the ba51s of the IEAT and DTCP standards,
except mlnor roads in the industrial and port areas, for which a lane Wldth
of 3.5 m is adopted due to the expected high truck percentage with mauch

traffic volume.
2) Shoulder Width

Basically, 1t is not necessary to establlsh a wide shoulder on the

dual carrlage way road in urban area.
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Taking into account various functions of the shoulder in urban area
and the width of.the:vehiCIes, the shoulder width of 1.50 meters is adopted.
The shoulder will be used for emergency park, the short time parking and

other motives..

The shoulder width of 0.5 meters is adopted for minor roads in view

of its few traffic volume.

3)  sidewalk Width

rt is desirable to have sidewalks as wide as possible for keeping the
better environment'of'étreets. The sidewalks width of 4.0- 5.0 meters is
basiéally édopted inéluding a width for tree plantation on the sidewalk.
The minimum sidewalk width is 1.5 meﬁers considering the width of person's

shoulder.

4.1.5 Future Road Network

Future road network is illustrated in Fig. Iv.4.6. The plans are prepared
analyzing such aspects as basic considerations of the road network briefly
explained in the Sub-section 4.1.1, function and characteristics of each

road and the existing road network.

4.1.6 Interséction Plan
1) General

An intersection is a cross point of roads at which traffic changes
its direction. An intersection plan should be carefully prepared so as to

minimize traffic accidents which often occurs at intersections.

- Type of intersection in this study is planned as below on the basis

of a traffic volume at the intersection arid the function of the road.

(1)  Inter Urban Primary Road (V1) - Grade Separated Intersection.
(2)  other Dual Carriage way ~— Signalized At-grade Intersection.
(3) 2 Lane Road _ .~ Non Signalized At-grade Intersection.
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V4 - - o A A -

Vs - - - A. iy &

A - - - - A A
Note: : Grade Sepération

®

o : Signalized At-grade

A Non Signalized At-grade
Non Access

2) Location of the Intersection Type

Type of intersection are planned taking into account the future traffic
volume, basic consideration of the type of iﬁtersection, function of the

individual road and the road network.
Locaticn of grade separated and signalized intersections are illustrated

in Fig. IV.4.7. The type of intersection of each intersection that is

intersection A to H are illustrated in Fig. IV 4.8. .
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4.1.7 Public Traﬁépértétion Requirémeng
n Public Transportation Requirement

'The number of cdmmuteréhin the study area and the surrounding areas
in the year 2001 are estlmated to be 76,145. Within these commuters, the
number of comuter from. New Town Development area to the Industrial
Estate, Port area and Business areas in year 2001 are estimated to be

24,090,

1f these commuters will use only passenger car for commutingr traffic
volume will be estimated to be about 50,006 vehicles per hour (V/H). As
a result, 50 traffic lanes and large parking spaces will be reguired to

“control. above menticned traffic volume.

Therefore, a good public transportation system is required in this
sfudy;aréa and Surrdunding area not'only'due to the lack of private
means but also to reduce the construction cost of streets and other

public utilities substantially.
2) Introduction of Bus Exclusive Lanes

" According to the result of the tréffic projection from new fown to
the work place, where the industrial estate, port area and pbusiness area,
~during peak hour, it is estimated that 373 bﬁées per hour will have to be.
operated Since the new tbwn and above development areas are connected

by 5 roads, therefore, 75 buses per road per hour should be operated.

CIntroduction of bus exclusive lanes will be required in oxder to
secure that good environment along the roads, to decrease the traffic
accidents and the construction cost, and to increase the availability of

the. public transportation services.
3) Bus Route

By the trafflc progectlon, the number of bus between each: traffic
zone are forecasted.: The main items to be conSLdered for the allocation

of bus routes are as follows;
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- to define the pasgenger demand

-~ to select the minimum distance route.

- to.connect the main activities of the development
- to ensure the hlgher avallablllty of buses*

- to conform to ﬁhe road network.

Additiondly, long distance trip bus route such as Bangkok to Pattaya
will be operated on the route 3 by-pass and middle distarnce trip bus

route such as Siracha to Pattaya will be Operétea on the existing route 3.
4)  allocation of Main Bus Terminals and Bus Stops

Alloéatidn'of méin'bus terminals should be detefmined in consideration
of the bus route location, the activit{es'ofztheﬁdeVeiopmeht, and demand
of the'commutérs. There are two areas with major activities, that are
new town center and the business center, in this development area.
Therefore,.thé main bis téerminals should be located in the above mentioned

two areas.

Allocation of bus stops should also be determined. in consideration
of the development pattefn of the city, bus routes and the maXiﬁum
allowable walking distance. Since bus routes are located along the
district_rbads surroﬁnding'each block, bus stop would be plaéedfét ‘both
side of the block. Under thls plan, the maximum walking distance for
passenger wili become 500 - 600 meters. Bus stops will be constructed

. by cuttlng a part of the 51de walk as bus bays.
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10) District Distributor (V) ( For Business & Commercial Area )
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5. CARGO AND PASSENGFR TRAVSPORT DEMAND. FOR
SHORT TERM DDVELOPMLNT

. Cargo transpoxt demand for the short term plan has already been
descrlbed in preceedlng soctlon on long term transport plan. Estlmatioﬁ

methods and resultlng volume estimates are presented in these sections.

Methods of passenger. tlansport demand prOjLCtIOHS have been presented
in preceedlng sectlonb on long term transport plan. Table IV. 5 1 shows
origins and destlnatlons of peak hour passenger trafflc flows, and Elgure
IV.5.1.111ustretes peak hour passenge1 ‘movements in the form of desire

lines.

Taﬁle IV 5,2 QHOWS erigins and.destihetione'ef morﬁing peak hoer
vehicular trafflc of . prlvate vehlcles (passenger cars and motorcycles),
and publlc transPOrt (buses) . Flgure wv.5.2 shows peak hour oneway
trafflc volumes in PCUs on the short term plan road network for the year

1991
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6. ROAD PLANNING FOR SHORT TERM DEVELOPMENQ

6.1 Traffic-dépacity

The trafflc capa01Ly on the planned roads are forecasted on the base

of the characterlstlcs of the road,. the condltlon along the road and the
lEment ‘of the road cross-section due to cxamln the number of the lane on
the individual planned roads The traffic capaCJLy of the general section

and 1ntersectlon are calculated as shown in Table IV.6.1.

‘Table 1V.6.1 TRAFFTC CAPACITY

: _ {unit: V/H)

Road Class Gene?al ;nte?~ No. of
Section section Lanes
Inter Urban. Primary (Vlj 5,200 4,300 . .4
Intra-Urban Primary (Vy) 5,200 4,300 4
_ Disﬁrict Road (v3) 4,700 | 4,300 4
Local Road ' (V4) 1,300 900 2
 Collector Road (Vs) 1,000 900 2
Access Road | (Vg) | 700 600 1

o
]

Number of Lane

The number of lane on the road is examined on the base of the compari-
son_between traffic capacity and forecasted future traffic volume, the

possibility of the stage construction, and economic perspectives.

1) V3 Road within New Town

Future traffic volume in yéar 1991 on this road are ercasted to be
about. 1,270 vehicles per hour (one direction) and the traffic capacity on
this road per'one lane is estimated to be about 1,070 vehicles per hour.

Therefore, 2 lane dual carriageway is required in this stage (short term).
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' Tak1ng 1nto account the future trafflc vclume 1n year. 2001, 2 lane
dual carrlageway be able to contxol the future traffic volume. After in
year 2001, the trafflc volume will be exceed the traffic capac1ty. In
thie case, the 3 lane dual carrlageway will be requ1red after in year
2001. '

2} v Road within Business Area

As a result of tﬂeitraffiC-projecticn of the:fotdre traffic'demand
in year 1991, the 2 lanes'dual'carriageway be:able'tc controigthe future
traffic volume from new town to this area, 'So 2 lane dual carriageway is
adopted in short term etage. .However, in year 2001, 3 lanes dual carriage-
way will be required taklng into account the future trafflc volume from

the new town to this area and trafflc volume within area
3) Vz'Inter Urban Primary Road

The future traffic volume in year 1991 on this road is foracsted to
_be about 500 vehlcles per hour. From vlewpornt of_the_trafflc Volume,
2 lane road on both dlrectlon be abie'to ccntroigthe future traffic
Volume. But, taking into account the function and characteristics of
the road, and traffic flow characteristics, 2 lane dual carrlageway is

adopted in this stage.
Con51der1ng the land use along the V2 road in short term stage, the
frontage roads: are. nct constructed. The frontage roads w1ll be constructed

dependlng upon the 1ndustr1al development program.

The typlcal cross sectlon of short term development stage are

1llustrated in Fig. IV 6.1 to Flg. IV.6.5.
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6.3 Road Network

The: road network gonflguratlon in. short term stage development is
examined on the base of the road network in: the long term development
addlLlonally, taklng into account the developrent program of the 1ndustr1al
'ebtate and port development area. The road network conflquratlon in short

" term is illustrated in Fig. IV. 6.6.

6.4 Intersection Degign

"Iﬁterseéfion design is carried out Consideriﬁg traffic flow, traffic
volﬁﬁe, stage oonstructidn end economic ?erspectires. The pilot plan of
the main intersections are 'illustrated in Fig IV.6.7 to Fig. IV.6.l10.
Main traffic flow of the main intersection on the exieting Route 3 are
preeented from Chonburi.to the industrial and port development area.

So, these 1ntersectlons are prepared two (2} turnlng right lanes for

the turn right movent traffic flows.
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Typical Cross-Section {Short Term)
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4) Local' Road (Va-1) (For New Town Area)
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Fig. IV.6.2 o
Typical Cross-Section {Short Term)
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7) Access Road (Vz) (For New Town Ared)
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10) District Distributor (Vs-z) (For Business & Commercial Area)
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Typical Cross-Section (Short Term)
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11) Local Road(Va-z) (For Business & 'Comme'ﬁcial Area )
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APPENDIX IV-A

1. Road Mode Transport Costs
1) Perceived Costs

Prevailing privete sector freight rates per truck are as follows:

Si Racha to Bangkok by 6- Wheeler Baht 1;000 _
Bangkok to Si Racha by 6-Wheeler Baht 850 (light load)
Baht 1,000 (heavy load)

_ Rates for elsewhere 1nd1cate that rates for 10~ wheelers are 5 to 6%
hlgher than those for 6—wheelers._ Private sector rates are about 30%

lower than the offlclal rates by_ETO (EXpress Transport Organizatioh).

The ETO S, rate for transportlng a 40' contalner by a semi- trailer from
-Bangkok to Sl Ravha at present 1s Baht 4,762, Private sector rate should be
rorrespondlngly lower. Per vehlcle-base freight rates for the linehaul

operation between Laem Chabang and Bangkok are shown below,

Vehicle Type 6-wheel 10-wheel Semi-trailer

Rate (Baht) = 1,200 - 1,270 3,656

Tariff schedules of cargo handling in the Laem Chabahg Port have not
been determined. Considering the exiéting sche&ules in the Klong Toey Port
and - some streamliniﬁg of them, ﬁandling rates in Laem Chabang Port were
aSSﬁmed‘to be Baht 50 per ton for transfering cargo between the oceangoing
vessel to the pbrt'storage;and Baht 20 per ton for ﬁransfering between the
storage and the truck. In cases when a-caréo is directly loaded from the
vessel to the truck deck, the_latter:rate.wQuld not apply.  Therefore, an

average truck loading/unloading rate of Baht 10 per ton was used.
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2)  FEconomic Costs

Econom:c vehlcle operatlng costs are shown in Table 1 for spoed
levels of 20 km/h and 70 km/h respectively correspondlng to congested and
Crulslng condltlons. For’ each of the three vehlcle ‘types three levels of
loading were stlpulated “and ‘ton-km costs were calculated The results are.
shown in Table 2. The cost of empty return trlps (assumed to_be 50%) must
be added in order to caloulate real ton-km costs.' out of the total distance .
of 120 km, it was assumed the vehicles were operated at.20 km/h_ih 30 km

length.

ECOHOMlC costs of cargo handllng in the Laem Chabang Port were estlmated
in the order»of—magnltude prlmarlly based on the results of the analysrs for
the" proposed Nakon Sawan PorL presented in the Inland Waterways Phase 11T
Feaslblllty Study Report, Harbor Department, 1079. Ad]ustments were made to
take 1nt0 account 1nflatlon and larger but far hlgher throughput at Laem
Chabang. It was estlmated that economlc costs of. cargo handllng were Baht
30 for the ocean901n vessel port storage transfer and Baht 24 for the

storage truck transfer, 1nclud1ng the deprecxatlon of equlpment.'

It 1s anthLPated that heavy trafflc by heavy vehlcles to and from Laem
Chabang would requlre strengthenlng of the ‘Route 3- at certaln 1ntervals
The economlc cost of 1ay1ng 5 cm thlck asphalt overlay is estlmated at Baht
114 per. square meters. The total cost for the entire length of the 7m w1de
Route 3 from Laem Chabang to Bangkok is Baht 95 8 mllllon. Under the pre-
'va1llng condltlons of the Route 3 it 1s estimated that as cm: thlck asphalt
-overley would extend the pavement llfe another 2.7 mrlllon appllcatlons of
: Equlvalent Standard Axle (ESA)-. Therefore, the economic cost of pavement
strengthenlng accountable to an addltlonal ESA is Baht 35. 5. LSA s per'
.vehlcle were calculated for dlfferent loadlng condltlons of the three types
:of vehlcles as shown in Table 3. Pavement strengthenlnq costs accountable

for one ton of frelght were then calculated for various cases.

Table 4 and Table 5 summarlzes _the overall percelved and economlc costs
'of the road mode transport between Bangkok and Laem Chabang.. it should be'
noted that percelved llnehaul costs of lO»wheel trucks, i. e._truckers

charges, are less than economlc llnehaul_costs. In other words trickers
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are loosing money. Prevailing rates seem to suggest a competition so
severe that truckers are probabiy earning only Lo cover running costs but

are unable to replace their vehicles,

2. Rail Mode Transport Costs
1) Pereeived Costs

under the current rate schedule of the State Railway of Thailand freight
rates for the distance of 135 km between Bangkok and Laem Chabang are as

fellows:

Class 3 car load Baht 69.95 per ton,

Class 4 car load Baht 60.85 per ton, and
Petroletn ~ Baht 58.76 per ton.

Cdrgo handllng charges in the Laem Chabang Port were determined based
prlmarlly on the ex1st1ng rates by the Port Authority of Thailand as
deserlbed in the preceedlng section. Breakbulk handllng charges assumed
here are 50 Baht/ton for transfering’between oceangoing vessels and the
port storage and 23 Baht/ton between the storage and the rail car. For

containers the charges are 43.9 Baht/ton and 20 Baht/ton respectively.

In the recently completed Feasibility Study of Bangkok Freight Terminal
at Banq Sue it is proposed that all cargo handling operatlons and pickup
and dellvery operatlons Lo and from the Terminal be carried out by the SRT.

The Report presents a tarlff schedule for varlous operations. Proposed

. tarrlfs are:

Transfer between a rail car and a truck ' 40.1 Baht/ton,
pickup or delivery for breakbulk " 110.3 Baht/ton, and
Pickup or delivery for eontainer_ 111.1 Bahi/ton.
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2) Economic¢ Costs

The construction of the Chachoenanonsattahip'Line has largeiy been
cQﬁpleted and- its cost iszirfetreaVable. Tt is a sunk cost. Thefefore,
the long-run variable coqt of the SRT was taken as the economlc resource
cost of additional cargo on this line. In’ 1977 - 1978 the SRT estlmated
“long=run economio variable_costs'and in 1979 the Inland waterway w.Phese‘

IIT Study updated them as follows:

Labor ' © . 0.1063 Bart/ton-km

Fuel 0.0694
Othex ©0.0348
Depreciation 0.0204
Interest o 0.0368
Total ' 0.2677 Bart/ton-km

At 1983 pcheS the 1ong—run variable cost was estlmated at 0.3954 Baht/

ton km.

Economic costs of transshlpment operatlons constltutlng parts ‘of the
rail mode transport 1nclud1ng equlpment deprec1at10n are basically taken_
from the analysis results presented in the-aforementloned inland waterway

study with due modifications such as for inflation.

Pickup and dellvery operatlons to and from the Termlnal at Bang Sue

were assumed to be done by 6~wheelers for an average dlstance of 10 km.

Perceived and economic costs of using the rail mode are presented in

Table 6 and Table-7'respectively{

It should ‘be noted that the proposed tarlffs for oargo handllng in

the Bangkok Freight Termlnal at Bang Sue are qulte hlgh relatlve to other

costs.
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3. Waterway Mode Traﬁsport Costs

Data on aeﬁdal freight rates'by waterWay tfanSpert afe hard te come
by. Spot'rates'ef coasfal tankers.in Octobér 1983 are shown.in'Table 3.
Liéhters ofIbe dead weight ton typeetransporﬁing tapioca from Bang Pakong
to Ko 5i Chang in 8 hours charqe 50 Baht/ton The'latter can be translat-
ed as about 1 Baht/ton k.

Economic_and financial_operating_coste of waterway vessels &ere '
estimated on a‘hOUr;y'basis in the Inland Waterways—~Phase III, Feasibility
Study in 1979. Reéulting figures updated'to 1983 prices are shown in
Table 914 Three types of barges, wooden 50 DWT ‘steel 300 DWT, - and steel
700 DWT were analyzed and three types of tow or pusher boats, towboat with
200 HP englne, towboat w1th 350 Hp englne, and pusher boat with 500 HP
englne, were_dealt with. Forms of convoy considered are shown in Table 10
‘with reSPECtive ppefating speed. The operating cost.of 900 DWT lighter
was assumed to be the same as the sum of 85% of operating: costs of three

300 DWT barges and 100% of'operating cost of a towboat with a 200 HP engine.

Financial ton-kim costs were calculated using the above data for

a comparison with the spot rates. The results are shown below:

~ Barge convoy 4x300 DWT plus 200 HP towboat 0.20 Baht/tonnkm
- 'Barge convoy 4x700 DWT plus 500 HP pusher  0.12 Baht/ton-km
~ Lighter 900 bDwWT ' ' (.30 Baht/ton-km

The flnanclal cost of 2000 DWT tanker, therefore, would bhe in the order.
of 0.16 Baht/ton xm, -Because return trips are always empty, the actual
cost should be 1.75 times of this amount, 0.28 Baht/ton-km. BAn observ-
ed fate-was 0.44 Baht/tonékm . This implies a grdss markup.of 57.1%.

For the Bang Pakong Ko S] Chang serv1ce the observed rate was 1 Baht/
ton-km, whereas the calculated flnan01al cost Jncludlng an empty return
trip was O. 53 Baht/ton km, 1nd1cat1ng a gross markup of 89% However,
the actual ut;llzatlon_of tapioca transporting llghters would be much
less:than_Q;OOO hours per Year._—The.former.gross harkup was assumed

for estimating perceived linehaul costs of waterway mode.
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Tﬁe risk of coﬁplete loss of cargo'in.the'waterway transport mode
is higher than any Other mode. Insurance hae always been an 1mportant
art of the waterway transport system. Tt was assumed’ that the average
1nsurance cost would be 1.2 Baht per Baht 1, 000 cargo value per 100 km.
It was also assumed that the average cargo value would be Baht 4, 000

per ton

The construction of the Laem ChabaegIPort was presumednin this
‘analysis andzits construction cost was eXCleded From the modal cost
comparlson as belng common to all cases. The cost of prov1d1ng load~
ing and unloadlng fac1jlt1es for waterway mode 1s another matter. 'If
the exmstlng barge wharves, mostly prlvate, are 1nadequate to’ acoommo—
.date largely 1ncreased ‘waterway mode cargo, the cost of'addltlonal
wharves and related faCllltleS must 'be taken 1nto account. The an—
-nuallzed capltal cost and’ the operatlng cost of the proposed Nakon
Sawan Port are presented in the aforementloned Ina}and Waterway Study
report Table: 11 summarlzes the résults updated at 1983 pches. The'
unit cost of 51mple wharves along the Chao Phye rlver would be much
less than that of the Nakon Sawan Port. Seventy percent-of flgures for
the Nakon Sawan' Port were adopted. Such wharves would be constructed
mostly as private fac1llty and. their constructlon ‘costs would not be
preceived as out- of—pocket costq bv their users. Only the economic
costs, therefore, were cons1dered for the addltlonal wharvec 1n the

Bangkok side.

Transfer costs in the Laem Chabanq Port and flnal dellvery and
pickup costs by trucks were already descrlbed in the preceeding

sectlons.
Table 12 and Table 13 summarlze overall percelved and economlc

costs of waterway transport mode 1ncludlng 90 km of 11nehaul transf

shlpment operatlons, and final dellvery and plckup
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Table 1 - ECONOMIC VEBHICLE OPERATING COSTS

. . ' (Unit: Baht/km/vehicle)
. yehicle Type - 6-Wheel -  10-Wheel Semi-Trailex

Speed {(km/h)

* Running Cost 2,02 2.28 - 3.41  3.88 5.02 5.70
Fixed Cost 4.79 2.75 5.27 2,99 9,19 5.25
Total 6.8L 5.02 8.68  6.87 14.21  10.95

Source: Feasibility Study Report, Highway Sector Project Department
‘of Highways, Dec. 1983 and JICA for Semi~trailer.

Table 2 ECONOMTC TON-KM COSTS BY TRUCKS

{(Unit: Baht/ton-km)

Behicle Type : 6-Wheel : 10-Wheel Semi-Trailer

Payload (tons). 4.2 6.5 9.0 8.4 13,0 18.0 18.0 23.0 30.0

speed 20 km/h 1.62 1,04 0,83 1.03 0.66 0.53 1.79 0.62 0.52
70 km/h 1.20 0.77 0.6l 0.82 0.53 0.42 0.6l 0.48 0.40

Source: Table 4, JICA
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Table 3 PAVEMENT STRENGTHENING COST PER TON

Tehicie Type T G-whoel 10-Wwheel _ Semi-Trailer
Payload (tons) . 4.2 6.5 9.0 8.4 13 18 18 23 30
Axle.Load {tons)
Axle 1 3 3.5 4 3.5 4.0 4.5 3 3.5 4.0
Axle 2. 5.2 7 9 6.6 8.6 109 7.2 8.4 ' 10
Axle 3 - - - 6.5 8.5 10.8 ‘7.3 8.4 10
Axle 4 oo LT L - - 7.2 8.4 10
Axle 5 - - - - 7.3 10
Per Vehicle ESA 0.176 . 0.564 2.02 0,847 2.48 6.22 2;46"4,44 8.90
. Baht/ton 1.49  3.08 7.77 - 3.58 6.77 12.3 4.85 6.85 10.5

Table 4 ROAD MODE OVERALL PERCEIVED_COSTS

(Unit: Baht/ton)

vVehicle Type.

G6-Wheel 10-Wheel Semi-Trailer -

Payload. (tons} : 4

Port~Bangkok

1) Ship-port storage 50
2) Port storage - truck 10
3) Linehaul . 28

.2 6.5 9.0 8.4 13.0 18.0 18.0 23.0 30.0

50 50 50 50 50 50

Total : : 345

GIE/EPZ - Bangkok

3)_Linehaul : . 285,

43.9 43.9

10 10 10 10 10 10 10 - 10
.57 184.6 133.3 151.2 97.7 70.6 259.5 203.1 155.7
' .5 263.1 215.7

.7 244.6 173.3 211.2 157.7 130.6 319

7 184.6 133.3 151.2  97.7 70.6 259

-5 203,1 155.

7

Note: Since the handling by shipper/cbnsignée'is-involved in ail
modes .associated costs are excluded from the analysis.
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Table %

ROAD MODE OVERALL ECONOMIC COSTS

o : ) (Unit: Baht/ton)
vehicle [ Type ‘6-Wheel _ 10-Wheel gsemi-Trailer
Ppayload (tons) 4.2 6.5 2.0 8.4 13 18 18 23 30
port - f-:%angkbk_
4) ship-port storage 30 30 30 30 30 30 30 30 30
5) Storage - truck 24 24 24 24 24 24 24 24 24
6) Linehaul
fast 108.0 60.3 54.9 73. 47, 37. 54.2 43.2 36.0
slow - 48.6 31.2 24.9 30. 19.8 15. 23.7 18.6 15.6
"return trip 50% 78.3 50.3 39.9 52. 33. 26. 39.3 30.9 25.8
Sub-total 234.9 150.8 119.7 l57f 103%. 80. 117.9 92.7 ?2.4
7) Pave_ment ) S
strengthening 1.5 3.1 8.0 3. 6. 12, 4,9 6.7 10.5
Tétal 290.4 207.9 181.7 214.7 182.1 1l46. 176.8 153.6 141.9
GIE-EPZ - Bangkok
8) Factory - tru:ck 6. -6 6 6 6 6 6 6 G
6} Linehaul 234.9 156.8 119.7 157.1 101. 80, 117.9 92.7 77.4
7) Pavement _ _
strengthening 1.5 3.1 8.0 3. 6. iz, 4.7 6.9 10.5
Total 242.4 159.9 133.7 1lee.7 114, 98. 128.8 105.6° 93.9
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Table 6 RAIL MODE OVERALL PERCEIVED COSTS

(Unit:

Baht/ton)

Class 3 Class 4 " Container

Port -.Bangkok
1) Ship—port stérage 50 50 43.9
2) SEQrage - rail car 23'._ 23 20
3) Rail linehaul 70.0 60.9 60.9
4) Rail car - truck 41.1 40,1 40.1
5) Truck delivery/pickup 100.3 110.3 111.1 -

Total 273.4 284.3 276.0
GIE/EPZ - Bangkok
2,25) Operations only 243.4 234.3 ~
Source: Inland Waterway Feasibility Study - Phase TIT

Table 7 RATL MODE OVERALL ECONOMIC COSTS
: (Unit: Baht/ton)
Class 3 | Class 4 Container

Port - .Bangkok - 17.0 17.0. 17.0
1) Ship—port.storage 30.0 30.0 20.0
2) Sstorage - rail car 28 28 i9
3) Rail linehaul 53.4 $53.4 53.4
4) Rail car - truck 28 28 28
5) Delivery/pickup 10.4 '10.4 7.9

Total 166.8 166.8 145.3
CIE/EPZ - Bangkok
2) Storage - rail car 28 28 -
3-5) .921.8 9.8 -

Total 119.8 119.8 -~

Source: JICA Study Team
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Table. 8 -COASTAL OIL TANKER SPOT RATE, OCT. 1983

5 459.8 659.2 753.9 1202.7 1023.1

'Efam_si_Racha Standard 'Sport Rate Baht/ Distance Baht per
“To “Vessel DWT Satang/Litter Ton ‘km Ton-km
Bangkok 2,000 3 35.3 80 0.44
Ban Don 1,000 15 176.5 . 490 0.36
‘pak Panang 500 116 - 188.2 550 0.34
sougkhla 2,070 17 2000 670 0.30
Source: Interim Report, Comprehensive Development Study of Ceoastal
Shipping in the Kingdom of Thailand, JICA, 1984
Tablé 9. WATERWAY VESSELS OPERATiNG COSTS
Characteristics
:Barge Barge Barge Towboat Towboat Pusher
DWT or HP 50 300 700 200 350 500 .
Construction Wood Steel Steel Wood Steel Steel
Utilization
hours/yr 2000 2000 4500 2500 3000 6000
Financial/
Ecomomic ' F ¥ F B F . E F E F E F E
Fixest Cost (Baht/hour)
vessel Dépreciation & Interest
23.0 20.2 70.5 5%9.4 87.6 70.0 19.5 .16.4 40.3 27.6 70.5 56.4
Other - 23.2 22,1 76.8 74.3 29.7 26.1 112.6 97,1 144.5 130.9 171.3 153.5
variable Cost
ARl items'.O.d 0.5 5.5 5.0 5.9 4.9 410.5 346.3 674.4 595.4 960.9 '828.0
Total 46.6 42.8 152,7 138.7 123.2 101.0 542.

Source: Updated from Inland Waterway - Phasec ITT, Feasibility Study,

Harvoy Department, MOC,

Dec. 1979.
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Table 10 OPERATING SPEED OF WTERWAY TRANSPORT -
{(Unit:  km/h)
Convey Laden Empty
12 'x DNT 50 Barge | 8
4 x DWT 300 Barge with TB 200 Hp 6 8
4 x DWT 300 Barge with TB 350 HP- 12 15
4 x DWT 700 Barge with PB 500 HO 10 13
900 DWT Lighter with 200 HP 6 8
Table 11 ° NAKON SAWAN FORT ECONOMIC COSTS
: _ (Unit: Baht/ton)
. N Cargo Type ' o
Cost Item General Dry | _ Petrdleum
Cargo Balk Cement {Baht/m3)
Capital 46.0 51.5 46.0 14.6
Operating 11.6 12,2 36.9 1.9
" Total 57.6 63.7 82.9 16.5

Source: Based on data in Inland Waterways - Phase III _
Feasibility Study, Harbor Department, Dec. 1979.
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Table 12 WATERWAY MODE OVERALﬂ PERCEIVED COSTS

{(Unit: Baht/ton)

Ttem Lighter _ _ Barge Convoy
: ' 900 DWT 4 x 300 + Tow 4 x 700 + Push
pPort - Bangkok
1) ‘ship~barge 50 - 50 50
2) Linehaul 42,7 27.1 - 16.9
3) Barge-whalf : 10 10 10
4) Wharf-truck 5} G 6
5)  Truck delivery/pickup 31 31 : : 31
"6) Insurance o 4.3 4.3 4.3
Total :  144.0 128.4 118.2
'CIE/EPZ - Bangkok
2)-6) ' L ' 94.0 78.4 68,2
7) Barge-port 50 50 ' 50
8) Port-truck 10 10 10
9) Truck delivery/pickup 3L 31 31
2

Total . 185.0 169.4 159,

IV - 105



Table 13 WATERWAY MODE OVERALL ECONOMIC COSTS

: (Unit:  Baht/ton)
Lighter ~ . - Barge Convey K

Ttem 900 DWT 4% 300+ Ton 4 X 700 + Push
Port - Bang@gi
1)  ship - barge _ 18 18 18
2) Linehaul . 23.7 15.8 9.1
3) Barge - wharf _ .
Capital cost 6.1 . 36.1 : 36.1
 Operating cost 8.5 1.5 - 8.5
4) Wharf - ‘truck : 14 ( 4) 4. (4) 14 (4)
5) Truck delivery/pickup 10.4 10.4 10.4
Total: ©110.7(100.7) 102.8(92.8)  96.1(86.1)
GIE/EPZ - Bangkok
2)-5) 92.7( 82.7) 84.8(74.8) 78.1(68.1)
6) Barge - port ' 22 ( 8) 22 ' ( 8) 227 ( 8)
7) Port - truck 24 (4 24 ( 4) 24 ( 3)
8) Truck delivery/pickup 10.4 10.4 10.4
Total: | ) 149.1(105.1)  141.2(97.2) 134.5(90.5)

Note: Figures a parenthesis indicate costs under labor -
intensive methods.
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APPENDIX IV-B PERSONAL EXPENDiTURE ON TRANSPORT

- In 1975 and 1976 the National Statlotlﬁs Offlce conducted a ldrge
scale survey on ‘income and expendlture of households throughout the
country ' The results of thlS remaln to be the only source of data concern-~-
Lng transport expendlture dlfferentlated by income level or occupation.
Tdbles 14 through 16 show the average monthly per capita expendlture for
tlansport by consumptlon expcndlture level for the Greater Bangkok Metropo-
lltan Area, the_sanltary districts in the Central Region, and the municipal
areas in the Ceﬁtrél Region; The tables were COmplled by the study team
from orlglnals in the NSO. reborts which were tabulated in slightly different
cla551f1catlons. The total consumptlon expendlture was adopted in lieu of
income because of 1ts hlgher con31stency found in the original table&..
Table V.4 Shows a comparlson of average flgures among the three dlfferent

types of areas.

ulﬁ'is ihiexéétihg to note that people in the Greater Bangkok Area
spend a'ﬁigher percentage of their income on trénsport than people in the
other areas, particularly on the local public transport, indicating the
hi@her néed to trdvél and the availability of public transport in the
former. The lack of public trahsport is also reflectéd in the high per-

centage of expenditure on purchasing own vehicles in the latter areas.

Three classes of hodseholds are differentiated by this study as
defined in consultation with NHA.. The low income group is those with the
‘household menthly income of less than 5,000 Baht, the middle income group
with monthly income from 5,000 to 9,000 Baht and the high income group
with the mdnthly income ‘more than 9,000 Baht, all in wmiddle 1984 prices,

Table 18 was prepared by épblying.a consumer price index for the
period 1976 to 1984 to the figures in Tables 14 through 16 and reclassi-
ﬁYing them in accordance with the income classes. This is a gross simpli-
fication since'trénsport price increase has deviated considerably from the
general consumer price incfease. However, for the purpose of comparison
of relative magnitude this method should be acceptable. A comparison of
‘expendifure'pattérns by income claés confirms fhe points made for the
average figures. Clearly the'ownership df passenger cars is limited to

the high income group.
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it was deéidéé.fhdt £he pattern"éf trénspdrt ekpenditﬁré.by'ﬁhe
people working 1n the Laem Chabang Development Area would be at the
. average of those for the Greater Bangkok Metropolltan Area and the Central
- Region Munlclpal Areas. Ratlonals for thls determlnatlon are; a. the Area
is far smaller in gize than Bangkok where cross town trlps could be qulte
long, and b. the Area s lnten51ve modern act1v1t1e would make the re51dean

and VlSltOIS more moblle ‘than in tradltlonal mun101pa1 areas.

Tab]e 19 llStS lncome elasthltlES of transport expendlture calculated
for the three areas by means of regre551on analysls applled to the Tables 14.
through 16. ' The regre831on equatlons werp glven the form of Cobb Douglas
function‘so that_the regressed coefficient of power would d;rectly 1nd1qate
- the re5§ec£i§e élastipitiés. It should be cautiopéa that fhe elaétic{ties
shown in this téﬁle are hot'direcfly appiicable-to.the_ﬁigh incomg éroups:
since their data points are at the-distant edée'fiom'the rest,’ Tbe tégressed

“elasticities shouid be appiied to the middle and low income grdups'only.
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Table 17  AVERAGE MONTHLY PER CAPITA EXPENDITURE
ON. TRANSPORT. CENTRAL REGION (1975~ 1976)

Greater '

Municipal

{(Percent to total expend.)

Ttem : _ - Sanitary
: Bangkok Area District

Average Household size 5.7 5.2 - 5.1
‘Total monthly expenditure (Baht) 583 657 533

Local tramsport (Baht) : 18.1 7.7 8.6
(Percent to total expend.) 3.1 1.2 1.6
Travel out of area (Baht) 3.3 6.2 3.7
(Pexcent to total expend.) 0.6 0.9 0.7
Vehicle operation (Baht) 17.0 13.3 12.0
(Percent to total expend.) 2.9 2.0 2.3
vehicle purchase -(Baht) 9.8 22.9 17.5
(Percent to total expend.) 1.7 . 3.5 3.3
All public. transport (Baht) 21.4 13,9 12.3
{Percent to total expend.) 3.7 2.1 2.3
All transport expenditure (Baht) 48.2 50.1 41.8
' 8.3 7.6 7.8
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Tahle 19  INCOME. ELASTICITY OF TRANSPORT EXPENDITURE

Greater

~'Central-Région 

1975-1976, NSO.

v —:114

Item Banigkok - Municipal . Sanitary

Area Bred District
Local transport Elasticity .841_ 1.07 '1.24'
o | R? 943 | 869 754
Travel out of area i Elasticity 1.95 1.40° 1.41
| R 882 .665 . 755
vehicle operation Elasticity. 2.35 '2}22 2.16

o RZ .965 _ .,900 901
Vehicle purchase . Elasticity 2,570 3.19 3.86
_ o R 982 .844 .907
All public transport 'Elasticity .987 . 1.22° 1.29
B ' | R? ' 956 940 . 788

'Source; JICA Team, daiculated from daté'in'ébcio-Edonomic.Survey
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