3.3,7

Railway

1) Cargd Volume and Traffic Intensity

Based on the modal split discussed in the Sectoral Report II "Port

Development Pan", the railway cargo and the train traffic were estimated

as follows.

. 2001 1991
TLem Origin Destination Cargo Trains Cargo Trains
N Volume per day Volume per day
Container Laem Chabang Bangkok 1.9({MT) 6.2 . 0.7(MT) 2.4%
Bangkok Laem Chabang 1.9 6.2 0.7 2.4%%
Break Bulk TLaem Chabang Bangkok 0.27 1.5 0.05 0.27
Tapiocca North East Laem Chabang 0.90 5.0 0.9 5.0
Total ‘Northbound 5.0 7.7 2.35 2.7
| Southbound 11.2 7.7

* 1,000t payload unit train 640 m.
** 600t payload non unit train 380 m,

2) Railway Alignment
The spur line from the Chachoengso-Sattahip line to the port is

aligned according to the study by the SRT.

3.3.8 Cost Estimate

Foilowing is the cost estimate for the long-term development'plan
indlucing direct/indirect cost, engineering service fee and physical

contingency.
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Cost Estimate for the Long-Term Development -

(Unit: B 106)

Item Total
1. Public Facilities and Wharves 11,725
2. Private Facilities and Wharves 1,325
a. Agribulk Wharf 725
b. Sugar and Molasses Wharf : 334
¢. Ship Repair Yard : 266
Note: This cost estimate has been made under the same way of dividing

construction items as that in the cost estimate for the short
term development plan. (Refer to Table II.6.2 and II-6~3 in the

Sectoral Report T1.)
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_ Table 3,13.2 TOTAL ANNUAL CAPACITY PROVIDED BY CONTAINER SHIPPING
SERVICES FOR HONG KONG AND SINGAPORE IN 1982

(In thousand TEU)

Route Hong ¥Xong Singapore
Far East - US West Coast 965.6 229.9
Far East - Europe 549.5 604.5
Far East Regional 370.0 365.8
Total 1,885.1 1,200.2

Source: -Calculated by the JICA Team from shippiﬁg

schedules shown in the NYK report.
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3.4 . URBAN DEVELOPMENT PLAN

1) Wational Policy

The RTG's national policy for ecconomic and social development intends
to reduce the population flow into the Bangkok and decentralize growth

away from the Bangkok Metropolis.

In this respect, the Eastern Seaboard region is expected to become

the new center for the industrialization and new urban development,

A relatively high level of urbanizaticen in the Laem Chabang Area is
one of the major targets of the Eastern Seaboard to relieve the pressure
on Bangkok for industry and urban gfowth; Urban grOWth at Laem Chabahg
is expected to offer an attractive basis -for the new'miqraﬁts'at a réla—

tively low cost.

2} Policy for the Urban Devélopment

Basic policies of the urban development are described below,

(1) The urban development should proceed to support the industrial
and port activities in the adjacent areas. ‘Thé new town will be
developed in an .optimum scale. to accomodate the industrial werk-
ers and induced,'workexs ‘with the provision c<f fuli range of

facilities aiming at creation of a balanced and successful town.

{2} Mew town will be developed in a good balance with port and indus-

trial development.

(3) The planning must be flexible enough to cope with possible
changes in social, industrial and commercial reguirements in a
long-term perspective so that structure will function efficiently

at all development phases.



(4} There should be a satisfaction of population in relation to age
group, family structure and employment to provide a sound basis

for the development of the new town at all_phases of its growth.

(5) The new town develbpment should be Carefully related to the
existing areas and a part of established urban functions would be

utilized by the new town residents.

(6) Infrastructure such as road network and sewerage system will he

provided linking to the urban and regional networks.

{7) The housing program will provide low and middle (medium) and
upper income workers with appropriate support facilities includ-
ing educational and commen facilities. It is impqrtant to pro-
vide housing to low and middle income families at an afforadable

prices.

(8) Development phasing of the new town should be able to keep paée

with the jndustrial and port development program,
-3} Site Selection for the Urban Developmeht Area

Refering to the existing land use and projected new develdpment area
for the port and the industry, and also the topography and the physical
constraints in the Siracha - Laem Chabang area, the available iand  for

the new urban development area will be defined as follows:

~ The south of the existing Sirachaiﬁuilt—up area
- The north of the Hual Yai river swamp area
- The east of the route 3
- The west of the Chachoengsao ~ Sattahip railway
(fhe east of the railway will be preserved as the farm and forestry

land)
Among those areas, three alternative locations for the urban develop~

ment and the New Town, which accomodate the target population of around

120,000 in 2001, are proposed as explained below.
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and

the

are

{1) Alternative Site A

The area is located adjacent Lo the area for the irdustrial estate
the port on the cast, where the Eastern Seaboard Study recommended as

Urban Development Arca.

The reasons for selecting this location for establishing a New Town

as follows:

- Immediate proximity to the deep water port

- PrOximity to a number of other centers of employment

- Availability of land already in government ownership

- EBasy access from the Route 3 and, subseguently, from the new
railway

- Suitability of the topography for servicing, with access to the sea
for-a marine sewerage outlet

- Ease of estabiishment of new drainage and Tlcod control system

- Potential for long term expansion
(2) Alternative Site B

‘fhe Area is located between Chachdehgsao —~ Sattahip railway track
on the east and the foot of a hill on.the west. The northern part of

the area will be adjacent to the existing ‘Siracha built up area.

The reasons for proposing this alteérnative location for a new

town are as follows:

- Immediate proximity to the existing built up area of Siracha
{Tambon) and continuity of the communities '

- Fasy access for the residents of the new town to the existing
urban services, such as medical, higher educational, éommercial
and etec,

- hvailability of existing infrastructure, especialiy streets

~ Generation of higher urban activities as a result of

combination of the existing Siracha Town and the new town

(3} Alternative Site C



The characteristic features of area are combinations of Alterna-

tive Site A and Alternatives Site B.

Site of the three alternatives are presented in Fig. 3.4.1.
Principal featvres of each alternative is explained in Table 3.4.1.
Three alternatives are comparatively analyzed from every aspect of

development potential,

As a result, the Department of Town and Country Planning has
chosen Alternative A Site for the new town development and Alterna-
tive B Site for a large scale residential development to accomodate

housing for the induced and the natural growth of population.

3.4.2 Present Canditions

1) Settlement and Population

_In the Eastern Seaboérd, there are four major urban centers that are
Conburi, Siracha - Laem Chabang, Pattaya,-Sattahip -~ Map Ta Phut - Rayong

where urban development are expected.

Chonburi would remain as the main urban centre of the Estern Sea-
board, with its role as the sub-regional centre providing administrative

services and tfansportation facilities, and marketing link to Bangkok.

The town of Siracha is a focus of this coastal area with relatively
small population living within its municipal boundaries, in 1982. The
town is situated at a narrow apron of coastal plain and its capacity for

expansion is limited.

Laem Chabang development area according to ESS covers a string of
coastal towns and villages and inland of the Sukhumvit Highway, and
scattered rural settlements. The existing urban pouplation was'48,300 in
1981, is fbund in three main locatiens, from north to south, Bang Phra,
Siracha and  Bang Lamung. ‘Population of Ao Udom Sanitary district is
about 64,000 and most population is cdncentrated in the seaside village

of Ban Ao Udom and in the nearby settlement along the Suknumvit Highway.

- 94 -



2) Topography and Physicdl Constrains

There are cecastal hills in the south of Siracha with an average
height.of 200 m terminating at the coast of the headland of Laem Chabang.
To the south of Laem Chabang stretched the broad sweep of flat hinterland

drained by the Huai Yai river,

The urban development area is an elevated plain with good drainage
conditions, The natural draiﬁage flows toward the west of the Route 3
and from there the water flows inte two directions to the north and south

into the ocean.
3) Other Existing Conditions
Location of existing schools (1984), existing common facilities,

assessed land value (1983-1984} and publicly owned lnad are presented in

Fig. 3.4.2 to 3.4.5.

3.4,3 Previous Studies

As a previous study on the urban development at Siracha - Laem
Chabang Area, the Eastern Seaboard Study for the National Economic &
Social Development Board, September 1982, conducted by the Coopers &

- Lybrand Associates (ESS} shows various facts and estimates as follows.
1} Growth of Employment

The Eastern Seaboard Study did not include the growth of employment
generated by the port development, consequently, the growth of employment
in this study is larger than that of ESS.
2)  Population Projections

IS5 proposed a new town, which accommodates all in-wmigrant pcepulation

related to the industrial development at Laem Chabang area, with the
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population of some 100,000, The proposal by the Study Team shows rela-

tively larger number of population in the new town.

ESS also assumed that additional increase of population caused by
increasing employments which would require residential developments
beside the new town development. These are also taken into consideration

in the présent study.
3) Land Requirements for the New Town

ESS assumed 20 persons per rai (125 persons/hectare} for the popula-
tion density of the new town, which resulted in the land requiremént for
the new town to be around 4,700 rai (750 ha). The proposal by the Study

Team shows relatively larger area requirement for the new town.

4} Phasing of Development

.. According to the ESS scenario, the early phases (up to 19981} of
developments will take place arcund in the area of one £ifth of the total

development area. In comparison with ESS, relatively larger area  is

proposed to be developed at the early phase in the present study.
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3.4.4 Population Projection

The target population and the land area requirement for the New Town
in the years of 1991 and 2001 are projected by the procedures as shown in

the following chart.

birect Indenced
Employment in
Industries,

Port and Others /1
proposed by the N
Development Plan

I '
Fe—————1 Multiplier eifects
e ———— e e F ——I o
Natural &rowth of Growth of Employment
Employment related to the
“"—""N'WM - bevelopment Plan
L ; Locally Available

o -~ Labor Force

Distribution of Grthh'Qf Emﬁloyment-to
reside in the New Town and in other area

I
[ mm——

Fmployment to reside
in other:area :

. ) N
Explovment to reside
“in the New Town

L

Enployment Population
Ratio

‘Migrant Population
{ in the New Town

Natural Growth of /2
; " = ———
Population in the New Town

Popﬁlation in the- :
New Town

Population Density
of the New Town

1

Land Area Requirement
for the Hew Town

/Y : Higher BEducation and Research & Development, Offices, and Construc-
tion .

/2 : For the population in the MNew Town, 1991, the natural growth of
population are not counted.
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1} Direct Induced Employment

For the direct induced employment by the development plan, following

factors of the employment gorwth are counted,

(1) Grwoth of employment induced by the port development

{(Refer to the port development plan for detail.}

(2) Growth of employment induced by the industrial development

(Refer to the industrial development plan for detail.)

{3} Growth of employment.induced by wvocational and training schools

and research & development institutions.

{(4) Employment growth induced by office relocation
Office rélocation from Bangkok metropolitan area to this develop~
ment area is proposed to decentralize office function and its

-engaged population.

(5) Growth of gmploymént induced by . construction aétiVitiés beside

local building programme construction workers.

The figures for induced employment growth related to the develop-

ment are shown Table 3.4.2.

2) Multi?lier_Effects

In addition to the direct induced employment, there will be some
indirect employmént generation resuiting from.forward and backward iink—
éqes, and from the consunption requirements of the employment.  These
indirect employmerit effects are collectively defined as the emplbymenﬁ

multiplier.
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For multiplier effects, the figures estimated and allocated to urban

area by ESS are applied as follows:

Category Ratio

Export-processing 1
Resource-based 1.
Downstream industry 2
Light industry 2
Construction 1
Offices 1.
Higher edﬁcation 1

Port 1.6*

* Data from Hap Ta Phnt Study, and

based on the dates of the Port of Kobe,

3} Natural Growth of Employment

According to E8S5 analysis, the natural growth of employhent in the
siracha-Laemchabang development area, during years of 1981-2001 is esti-
mated:23,700, which shows relatively high growthi among other urban area
in the EBastern Seaboard Corridor. Major portion of the grawth is expect-
ed to be derived from the existing Siracha Industrial Park and oil re-
fineries. TFor the emploément.to live in the neﬁ town, a part of the
groﬁth‘of.tﬁe eméloyment of.thé Siraché Industfial Park and oil xre-

fineries are. counted.

4) locally Available Labor Force

To some péftions of the induced employment, nor-migrant labor forces
would be attracted. As such a locally available labor force, following

sources of labor force could be counted,
- the natural growth of labor force

- unemployed lakor. force

-~ transfered labor force from presently engaged cccupations
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11,000 persons, which is around 7.5% of 1990 ecdnomically active
persens or around 70% of the growth of economically active persons from
1985 to 1990 are counted for the locally available labor force for the
short term development. But after the short term development, most of
the inducéd employment are assumed to be filled by migrant  workers,
because the natural growth of the labor force is not much expected and

the demand for the labor force in the area is projécted high.

5) Distribution of Growth of Employment to reside in the New Town and in

Other Area

Assumptions of the distributions of_the-grthh employment are set as

follows:

(1) 90 per cent of the growth of employment directly induced by this
development programme will go to the new town, and residual 10

per cent will go to or come from cther urban area.

{2) 60 percent of the growth of employment by multiplier effects of
induced employment will go to the new town, and residual 40 per

cent will go to or come from other urban area.

(3) out of the natural growth of employment, some 8,000 employment
are assumed for Siracha Industrial Park and oil refineries, 25
per cent of these will go to the new town and the rest will go to

or cgome from other area.

'6) Population/Employment Ratio

The conversion ratio of employment to population is figured out from
the labor force participation ratio and the labor force population ratio.
According to ESS analysis, employment/population ratios of in-migrant

varies from 0.5%3 (1986-1991) to 0.52 (1996-2001).
The population/Employment ﬁatio is set 1.92 and the ratio is confirm-

ed by the sex and age structure of the'population and the ecohomicélly

active rated in the minicipal area of Chongwat Chonburi, 1980.
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7} Natural Growth of Population

The changes in the population in the new town are figures out by

‘using the cohort analysis.

(1)

(i}

(i)

Projection of the Fertility Rates

Total Fertility Rates
The data of the total fertility rates from the years of 1970 to
1979 in Thailand are analyzed and the rates are set as follows.

2.37 (1991); 2.02 (1996), 1.73 (2001)

Fertility Rates by Age Group and Sex Distribution

The changes in the fertility rates by age groups are shown in
Sectral Report. The 1979 pattern of the fertility rates by age
group are applied to the total fertility rates for the projection
of that in the yearé of 1991, 1996 and 200L.

The sex distribution for the births is set, Male 106: Female 100,

analizing 1970-1979 data.’

(2) Mortality Rates

The changes in the mortality rates by sex and age group are shown

in Sectrl Report, analizing the data of the mortality rates from the

years of 1972 to 1981 in Thailand.

(3)

Sex and Age Distribution of the Migrant Population

The projection of the sex age:structure is based on ﬁhé sex and

age distribution for migrant population to the new town of which the

method o©f the projebtibn is described in the Short Term Development

Plan and in the Secoral Report IfI more in detail.
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{4) Natural Growth of Population in the New Town

The result of calculation of the natural growth of the population

is as follows.

1991 - 1996 : 2,770
1885 - 2001 : 6,930
Total i : 9,700

The number of births and. the mortality in the new town is shown

in Sectoral Report., '

8) Population in the New Town

As a result, the new town population in 200! would be around 120,000
{117,680) and the land area required for the new  town would be 960 ha
(6,000 Rai)[l. The population density_for the new town is taken from ESS
: ahd set fo be 125 persons per hectare (20 persons per rai). The detailed
infofmation on the popﬁlation is given in Table 3.4.2 and Sectoral

Report.

/1l: In case of the NHA's housing area for the new town, the density would
be higher than 125 persons per hecter and the net land area require-

ment for the new town would be smaller than this figure.

3.4.5 Land Use Plan

1} Basic Principles for Planning

Land use plan is formulated in accordance with the following princi-

ples.

- The residential area in the new town will accomodate the esti-

mated number of housing classified into several income groups.
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~ The common facilities, to support thée daily lives of the new
town residents, will be provided to meet the demands caused by

the growth of populaticn

- Phe commercial center (New Town center) will be a new core to
serve for the new town and the surrounding area with easy
access from all residential areas in the Laem chabang Develop~

ment -Planning Area.

- The communication system (Road Network will be designed to
integrate all forms of transport and must be based on a clearly

defined hiearchy of roads, and public transport routes.

- The development should be based upon a series of neighborhood
areas from which extraneous traffic is excluded., These should
be based on a maximum walking distance of about 500 - 800 m to
primary schools, shops, public traﬁsp@rt (Fx. bus stop) and

other facilities.

- Pedestrians and vehicles should pbasically be separated.
Well-defined pedestrian networks is to be ‘achieved throughout
the new town, linking the housing quarters with other wvarious

facilities.
- The buffer zones will .be placed along the Inter and Intra Urban
Primary Roads to protect residential environment from noises
and air pollutions.
2} Land Use Plan in the New Town
Land will be allocated for each function seeking the most suitable

zoning to embody.the'development policies. Area allotment is as estimat-

ed in Table 3,4,3. The land use pian is shown in Fig. 3.1.4.
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3.4.6 Community Facilities

The institutional, educational, medical, welfare and recreational
facilities for the new town will be provided by the public sector, while

commercial facilities would be basically developed by the private sector.
1) Neighborhood Community Facilities

There will be eight neighborhood units in the residentiél_area in the
new town -in 2001 with the population of arcound 120,000 and tﬁo neighbor--
hood units with a population of.about 24,000 in-1991. In addition to the
population'in the new town, scme 1,000 population is expected in the

‘Business and Commercial Area of this'developmeht complex in 1991,

A basic neighborhcod unit in the_new towﬁ will accomodate 12,000 to
15,000 people; which corresponds to a primary school district. In the
Study, each neighborhood unit is assumed to have an average population of
. about 14,500 in formuléting the development plan of community facilities

such as schoools, shopping area, parks and open space for the dwellers,

(1) Educational Facilities
In thelstﬁdy, educational facilities required in the new town are
planned according to the NHA's upper-ceiling standard. Basic assump-

tions and major factors of facilities plan are as summarized below.

Item Kindergarden ' Primary School Secondary School
Population 3,600 14, 500 29,000
Ratio (pupl%/student 0.07 0.14 /1 0.1
per population —

No. of pupil/student

250
per facility & 2,000 /2 2,900
Area of facility  {(ha) 0.32 2.4 5.6 -~ B.0
Potal number of facilities 24 - 32 B 4
Total area in NT (ha) 7.68 - 10,24 19.2 22.4 -~ 32
Area allocated in the 10 20 . 39

study (ha)

/1:; 0.11 in the Amphoe Siracha
/2 Average‘figure of the Amphoe Siracha is 500
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Our study on the age structure of the population in the new town
(Table 3.4.4) shows less number of population in schonl aged group at
:the early stage of immigration than alt the later stage. However,
there is a remarkable tendency of the growing population in school
aged group caused by the fact that the majority of the immigrant

would be younger generation who would have high fertility rates.

At the early stage of the new town development, all of the plan-
ned educational facilities would not be required, but it would be
necessary to reserve the land for the planned educational facilities

for the later stage of the development.

With reference to higher education, the existing technical col-
leges and vocational schools in the regidn will serve for the rising
demand for the higher education. However, since the port and in-
dustrial developments will require well trained personnels, highér
educational facilities for these purpose WOﬁld_be éssenfially-necesﬂ
sary in this complex. In the business and éommeréial area: of this
devélopmént complex, - a Vacatidnal scﬁool for industry and a training
scﬁool for port are proposed. Those higher education institutions
will hopefully grow as a.ccre of regional higher education facilities

when the develdpment sucessfully matures.
{2) Community Center Facilities

‘Based on the discussions with ‘the NHA, it will be necessary for
every two neighborhood units to have a community center to function

as core of the community.
These facilities in the community center includes the following.

- Health center

~ Post office -

~ Police sub-station
. = Telephone booth

- Car parking lot

- Shopping facilities
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- (3) Community facilities for a neighborhood unit

Community facilities of a neighborhood unit comprises the follow-

ing.

- A primary school

- Kindergardents and day-care centers (3 - 4)
=~ Children's playground (4)

~ Police box _

~ Mail box, Telephone booth

- Eus stops

~ Laundry (private)

- Pharméoy (pr;vate)

- Local health clinic (private)

- Several shops {private}

- Neighborhood Park
2} Commercial Center (New Town Center)

Phe commercial center is expected to play a role of a nucleus of
economic activities in the Laem Chabang Complex. The commercial center
should have the easy access both by cars and people from residential

" areas.

The commercial center has the: multi-functional zones comprising the

following facilities with the total area of 37 ~ 40 ha.

- Commercial énd‘Businesleones {14 - 15 ha)
- Public, Civié aﬁd Governmental Zone

~ Cultural Zone (2.5 - 3 ha)

~ Health Zone

- Other Area

Some parts of the commercial and business functions would be perform-
ed by providing shophouses along'local roads and collectors which would
encéurage the residents to be involved with the commercial and business

activities and would reinforce the human activities along the streets in
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the new town. In this case, the area for the commercial center would he

reduced to around 20 ha.

The detailed information on the community facilities is shown in the

appendix of Sectoral Report.

3.4.7 Parks and Open Space

Parks and open spaces would be planned to 'providé a good living
-environment for the inhabitants. They comprise the district park, neigh-

borhood parks, playgrounds, malls and tot lots etc,
1} District Parks

District park is a spot with amenity and rest brovided with bénchés,
perqolas,'ponds, trees and botanical gafdens'for recreational aCtivities
and various spbrts facilities. The total area would be about 22 ha (138
rai) or 2.4% of the new town area, and recreational spaces and sports

fields.
2) MNeighborhood parks and Playgrounds

One neighborhood park will be provided for each neighborhood unit,
with land area of 2 ha with outdoor sports fields. For community open

space, the field.of secondary school could be utilized.

In addition to the neighborhood parks, four playgrounds will .be
providéd in a neighborhood unit within a walking distance of about 250 to
300 meters and about 0.25 ha of each area to be used by children in a

kindergarden. area.

Total neighborhood parks' area is assumed at 16 ha. Total area for

playgrounds is about 8 ha for the new town.

Playlots (tot lotsg) will be provided for each 40 - 50 dwelling units

2

and will have around 400 m“ area per lot.
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3)

Malls and Pedestrian Ways

Malls and pedestrian ways would be planned in addition to roads and

streets in  the new town.

4)

Buffer zones

Along the inter urban and intra urban primary voads, buffer 7ones

will be provided in order to protect a healthy and comfortable living

environment kept apart from traffic nuisance.

3.4.8 Housing Development Plan

1}

Housing bevelopment
(1) Housing planned in the New Town

Based on the assumptions on the. employment and population for the
new town, around 26,100 dwelling units are estimated. {(Table 3.4.5)
Fdr‘the'immigrant workers, the number of dwelling units are figured

out applying  the NHA's methods, and the natural growth of households

' /1 are added to the 1996 and 2001 planned dwelling units.

Excluded one-person households and unrelated individuals which are

supposed to share houses by plural occupancy.
{2} Income Structure of Households /1

Considering income structure of workers in transportation and
industries and others who will be directly employed by such industr-
ies and the NHA's methods of classifing income level of induced

employment, following classification of income structure of house-

holds.ére estimated.
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NHA's Laemt Chabany
Category Income Level Standaxd Pattaya % No. of D,U, /2
Group A 3,000-5,000 B/mo. 35% 25% 25 6,520
Group B 5,001-9,000 B/mo. 50% 54% 65 16,970
Group C over 9,001 B/mo. 15% 21% 10 2,610

NMote: Income includes basic salary, bonus and pension etc.

/l: In this case, a household represents a person or a group of persons

who live in a housing unit.

/2 Dwelling units in the new town.

2) Fypes and Number of Housing Units

{1} Types of Housing Units

It was clarified through discussions with NHA, that there are

five basic different housing types with different plot sizes and

family types as below.

Type of Housing

Average Plot
Size (m?)*

family

Types

I

A A-1: DOrmitoty Flat _
- do - = 2 to 3 storey

B B~1l: Row House - Single storey
- do - —- Double storey

C C-1: Semi-Detached

D D-1: Detached House

E E-1: Shop House - 2 storey
E~2; - do - ~ 3 storey

80 -
100 -
180 -

240 -

56 -

100

120

200
400

64

For Single
- do -

- do -
- dg -

for Family
with
children
.- 4o -
- do -

- do -~
-~ do -

* For leng term plan the average plot size will vary being

related to the future social and economic conditions.

Empioyment and population distribution over these categories of

housing type is assumed as follows.
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Theome Groupé . Types of Housing

Low Income 25% A a-l Domitory - Flat
Group _ A2 - do - - 2 to 3 storey'
B B-~1  Row house - 8ingle storey
Middle Income 65% : B-2 = do. - - Double storey
. c C-1 Semi~detached - Single storey
C-2 = do = _ - Double storey
High Income 10% D D-1  Detached House
Grou@ ' E E-1 Shep House - 2 storey
L-2 - do - - 3 storey

(2) Types and Number of Housing Units and Land Reguirement

Types and number of housing units are figured out applying the
NHA's method. The natural growth of households are grouped into each
type following the same patﬁern as dwelling units aistribution of
direct induced employment. The result of the calculation of the
types and number of housing units and the land area requirement for
‘the net residential use are worked out based on the NHA standard as

shown below.

Type of Average * No. of Net Res.
Housing Plot Size Housesg Area

m? (ha)
B-1 or 2 100 - 140 20, 140 201.4 - 282.0
c=1 180 - 200 3,340 60.1 - 66.8
-2 180 - 200 1,150 20.7 - 23.0
E~1 or 2 56 - 64 940 5.3 - 6.0
D-1 or 2 240 ~ 400 530 12.7 - 21.2
Total - 26,100 300.2 - 399.0

* For the long term plan the average plot'size will'vary'related to

the future social and economic conditions.

Some parts of the new town would be developed by private deve-

lopers and the avefage plot size may be larger than NHA standard. In
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this case the net residential are requirement would bhe larger than

these figure,
3} Density Distribution

It will be essential to keep a balance among the low, middle and high
density areas with the mixture of all types of housing in the residential

area of the new town,

With reference to the density distribution of housing in the new
town, high density areas will wusually concentrate on arcund the
commercial center area and the density will decrease gradually toward the

ocuter areas of the new town.
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Table 3.4.1 COMPARISON OF ALTERNATIVE SITLS PFOR URBAN DEVELOPMENT (1/2)

Factors te be Compared

Alternative A : The
Site proposed by
Eastern Seabeard

Study

Alternative B ¢ The

Southern Area Adljacent
to the existing Sira-
cha build-up District

Alternative C : Com-

bination of AlL,
A and B

Remarks

(Port Area)

Urban Area

Siracha Town
(Hatural
growth)

Availability of Land for Future Expansion
{after year of 2000}

the south of the
complex.

Urkran area can ke
expanded toward
the north, even-
tually the urban
area and the
natural growth of
Siracha Town will
be combined.

Existing Siracha
Town can be ex-
tended to the
south, east and
north,

toward the

south. and east
{ale, A urban
development arzal

Urban arsa can be
axpanded toward
the south (pAlt. A
area etc.}

Siracha Town can be
extended to the east
and north, scuth-
ward extension will
ke limited by pro-
posad new Lown

(alt. B site}

& Land Ralatively costly. Same as Alt. A May be iess ex-

8 Acquisition pensive than

» alt. & and Alt. B.

g Infra- Water supply, ™o (or three} Sams as alc. B

et structure drainage and systems for watex (with moxre com-

2 % | utilities sewerage system sypply, drainage plication}

8-5 can be one system and sewerage may

3 E vespechively. ha required.

o Early construc-

T . tion of R = 3 .

E a bypass or service

& road 1s necessary.

4 Earth work Minimum earth More earth works Combination of

g etc., works are re- than Alt, A are Alt., A and Alt. B

n quired for land reguirad for land

P formation |, formation.
Industrial Industrial area can Industrial area Combinatlion of
Area and be expanded toward can be expanded alt. A and alk. B.

Combination of
Alt. A and Alt. B.

Same as Alt. B.

Extension to-
ward the
north and east
are limited by
a hill and.
railway truck.

 Pollution from
the oil
refineries

View from the
Grban Develop-
wment Area

Environmental Factors

Judging prevailing
wind direction and
the location of
the plants, the
area will not be
affected heavily
by the polluted
exhaust’ from:the
existing oil
refineries,

‘The area is gra-

dual sloping
down to the coast,
wide variety of
views can he
provided,

The area might be
affected by palluted
exhaust from the
existing oil re-
Linexy plants.

7 hill located
between the coast
and the area will
block the view-
to the sea from
the area.

Combination of
alt, A and ALL. B,

Combination of
Alt. A and Alt. D.

The new Indus-
trial Develop-
ment will not
produce major
hazard of poli
pollation

[{Mostly light
Industry)

Others

Induced population
of the new town will
require and result

upgrading urban func-

tions of Siracha
Town.




Table 3.4.1 COMPARISON OF ALTERNATIVE SITES FFOR URBAN DEVELOPMENT (2/2}

Factdrs to be Compared

KlEoernative A : The

Site proposed by
Bastern Seaboard
’ Study

Alternative [ : The
Snuthern Arca hdjacent
Lo the existing Sira-
cha build-up District

Alternative ¢ : Com-

bination of Alt,
A and B

Remarks

Exdsting Land

N Use and Land
A Land Tenure
1

"

&

N4

The area mostly
used for agricul-
ture with some
local settlements.
barts of public
owned land can be

Tho area mestly used
for agriculture with
some local settle-
ments,

Comhination of
alt. A and Alt. B.

Soil Condi-

Suitability for Urban Developmendy

from approx., 1%
m. to 35 m.above
sgalevel.
Slope grade 2.5
3% approx.

Sound soil

The heights rang-
ing from approx.
50 wm. to 65 m.
slope grades 2.5
5%, The areas is
divided to be two.
separate basins,

Same as Al:. A.

Towi)

tions conditions for
: tedium-rise
Buildings.

0 Urban Da- bistance = Distance = approx.
i welopment approx. 0.2 2 12 Xm. more
o B area - 8 km. -along the corgmiting services
¢ o | Industrial boundary of these are regquired than
E kit Complex, two area, buffer . Ale. Al
G -
QO M zong will be
e raguired.
g1 |

4 |trban De- Cistance : Tho urban develap-
Y velopment approx. 4 11.35 ment area can be
B 5 larea- km. common faci- considered as a ex-’
z 3‘ Siracha lities for the tension of busing
0,8 Town, residents wiil he Siracha Tewn, Fosi-
% : reguired from the tiyely utilizing
8'3 early stage of existing common
A the development. faqilities, es-
A g {oxr busing ser- pecially at the
g5 vice to Siracha early stage of

deve lopment .,

Same as Alt. B

oy utilized for the

ﬁ 3 development (IEAT,

- 2 Ministry of

o Welfara}

b

o Existing N satelite station Pransmission lines Combinatian of Hailway &rta-

% Facilities is located within running across the Alt. A and Alt. B. tions are -

it the arca. Trans-~ area. Large scale planed near to

il mission lines development may re- beth Alt. A

i along railway quire re-alignment and Alt. B,

truck, of the lines,

Topography The area is law The area is mostly Corhination of For klt. B
Drainage lying ceastal low lying plain de- Alt, A and Alt. B. and C, at
(Water plain, the heig fined by a coastal least two sepa-
supply) heights ranging hill on the west. rate drainage

and sewerage
systems are
required.

Combination of
Alt. A and hlv,

[s]

Combination of
Alt. & and Alt. B.

P
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Table 3.4.3

LAND USE OF NEW TOWN

{MASTER PLAN)

(ha) (Rai) {%)
1. Regidential Use {484) (3,025) 52.0
2. Community Use {(33) (208) 3.5
1} Town Centre 20 125
2). Community Centre {4.3 x 3) 13 81
3. Schools (62) (387) 6.7
1} Secondary School (8ha x 4) 32 200
2) ‘Primary School {2.5ha x 8) 20 125
3) Kindergarden {0.32hax32) 10 62
4. Parks {56} (350} 6.0
1) District Park (22ha x 1) 22 138
2} MNeighborhood park (Zha x 8) 16 100
3) Playground . (0.25hax32) 8 50
4) Play lot (0.04ha3240) © 10 62
5. Buffer Green (4,700ha x 100m) (47) (293) 5.1
6. Roads (205) {1,280) 22,0
1) ‘Disttict'Distribution 40m x 6,600m 26 162
2): Local Road 25m x 13,400m 34 212
3) Collector 15m x 7,700 12 .75
4) Access & Pedestrian way 4-9mx22],700 133 831
7. River & Canal {9y (56) 1.0
8. Water Filtration Plant {12) (75) 1.3
9, Water Distribution Basin (4) (25} 0.4
10. Power line & Gas pipeline {18} (113) 2.0
Total: 330.0 5,810 100.0
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Table 3.4.5 DWELLING UNJITS IN NEW TOWN

TOTAL

1991 1996 2001
1991 MIGRANT GROUP 5,133 /) 384 2 1,719 /2 7,236
1996 o. - 10,335 /1 764 /2 11,099
2001 DO, . - 7,803 /L 7,803
TOTAL 5,133 10, 719 10,286 26,138

/i DWELLING UNITS WERE FIGURED OUT BY N.H.A. METHOD;
EMPLOYMENTS IN NEW TOWN——= D.U. IN NEW TCWN

/2 NATURAL GROWTH OF HOUSEHOLDS EXCLUDING ONE~PERSON HOUSEHOLDS

AND UNRELATED INDIVIDUALS

INCOME STRUCTURE OF HOUSEHOLDS (2001)

HIGH INCOME GROUP 2,610  (108)

MIDDLE INCOME GROUP 16,950 (65%)

LOW INCOME GROUP 6,520  (25%)
26,100
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 |ALTERNATIVE C |

LEGEND : KINGDOM OF THAILAND
THE STUDY ON THE DEVELOPMENT PROJECT
OF LAEM CHABANG COASTAL AREA

| JAPAN INTERNATIONAL COOPERATION AGENCY

I URBAN DEVELOPMENT

Fig. 3.4.1 _
Three Alternative Sites for Urban

Development
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Raif road

300,0008/ Rai (with 40" from R.31

N 500.00087 Rai (With200" from Coast iine)

{range from 40M te 200M from

- 00,0008/ Ral R.ond ‘or within 200m from

60,0008B/Rai { within 200m from the road )
PLelon Q0O0B Raj { within t00M from the road)

KIN DOM  OF THAILI—\ND

THE S"IUDY ON THE DEVELOPMENY PROJECT
OF LAEM CHABANG COASTAL AREA

JAPAN INTERMAT JONAL

COOPERATION AGENCY

Fig. 3.4.4
Assessed Land Value 198384

nd 25,0008 Rai't the area except cbove mentionsd )
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3.5 'Transportation Development Plan

3.5.1 :Genéra;

The plarning of transport systems for the Laem Chabang Coastal Area

must distinguish the following types of traffic:

~ Traffic generated by.the residents of the Area

- Cargo traffic generated by the industrial estate and the export
processing zone

- Traffic through the port, and

- Traffic generated iﬁ or attracted to the other areas in the

region

An integrated system of transport £facilities should be aimed to
accommodate the above types of traffic with a minimum level of conflict

at the least overall cost.

Conditions of existing transport fadilitiéé and immediate iﬁpfoyeﬁent
plans in thé Bastern Seaboard Region have been examined. In addition to
the propoéed deep sea port major components of transport facilities
serving the Area will include a four-lane divided highway and a single
track railway connecting with Bangkok, a railway coritainer yard and a
truck terminal in the outskirt of Bangkok, pipelines carrying natural gas
products from Map Ta Phut and marine loading'facilities, and an air-filed
at U Tapac. All mbées of transport will be available to the Area, and
with a few improvement, each of them appears to have sufficient capacity
up to the year 2001. It is apparent that achieving the optimum distribu-
tion of traffic among different modes within_fhe limit of practically -
should be one of the most important aims.of the  transport planning for
the Area in order to avoid the wasteful double investment or inefficient

use of facilities.

Transport cost occcupies only a minor fraction of the total cost of
practically any'goods. Shipper‘s choice of a transport mode can not be
guided by a pricing policy alone. A package of transport policies,
mostly institutional and covering all modes, will be required to obtain

desirable distribution of traffic among modes in this region.
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Within the bounds of the Laem Chabang Area, layout and design of
transport facilities, e.g., avenues aﬁd streets, :ailway right-of-way and
stations, parking.lots, bus stopes; and so on, . are not only decisive
factors shaping the visual appearance  of the Area but also one of the
major factors influencing the siting of urban actiyities in the Areé.
Therefore, they shonld be considered as tools for shaping and guiding the
urban development of the Area. The plamming and designs of facilities
and . services described later in this chapter have been made with the

above considerations in mind.

3.5.2 Carge Transport Demand and Modal Split

1} Traffic Through the Port

The Laem Chabang Port is expected to become the main deep sea com-
mercial port of THailand. Estimates of volumes of cargo of various types
and the methods used in deriving them haveé been presented in section 3,3,
An analysis of perceived transport costs of each mode together with othér
noﬁ—quantifiable factors for the transport of goods between the Port and
.ﬁaﬁgkok has been made in order to determine the distribution of cérgo

among different modes (modal split).

_ It was found that the economic cost of transpofting goods between the
Port and the Bangkok area was at its least by the waterway wode, then
comes the rail mode, and the road hode was the most expénsive. Differ-
ences among modes were quite large when compariné'the costs of linehaul
operations. However, overall costs including those costs of intérmodal
transfers and additional construction such as additional private wharves
antd pavement overlay and final pickup/delivery show no longer 'maxked
differences among modes although fhe ranking remains the same,  Under the
prevailing rates the rail mode could well be the most expensive in texms

of overall costs pérceived by shippers.

Cargq'transport.modal split was determined type.by type considering

the existing actual practice and likely future scenarios, .

- 124 -



2} Cargo Traffic to and from GIE and EPZ

Types and sizes of industries likely to be located in the GIE and the
EPZ have been described in Section 3,2. ¥For each of 15 industry types
the amounts of input and output have been estimated by applying the
industry average in Japan, For the EPZ certain amounts of input and
output were assumed to be doﬁestically Lransported by trucks depending on
the type of induétry, and the rest was assumed to be transported entirely
through the Port, For the GIE industry average percentages of inpuf or
output. transported by waterborne transport to the total input or output
in Japan were applied industfy'by industry and then medified for Thailénd
to estimate the portion of inpﬁt or output to be horne by waterway trans-

port.,
3) Cargo Transport Demand Generated by the New Town and Surroundings

The increase .in the number of households attributable to the Laem
Chabang Development Prdject has been éstimated-af‘abOut_38,000 by the
year 2001, Using the household expenditure -survey results, household
consumption:in welght was estimated; - It was calculated that the above
number of héuéeholds would reﬁuire 82,000 tons of consumer goods annual-
ly. However, a 5ignifi¢ant percentage of trips tc deliver consumer goods
is likely to be made by ?ickups and actual ‘heavy truck traffic for the
purpose of serving the Area woﬁld_ be insignificant relative to other
types,of traffic. Table:3;5.l summarizes the estimates of cargo traffic

volumes and their medal split ratios.

3.5%.3 Passenger Transport Demand and Modal Split

1) ¢ritical Passenger Transport Demand

Unlike other cities that followed natural uncontroled growth this
area of planned dévelopment will have a clear geparation of residence aﬁd
work pléce. The distance between the residential areas and the main work
places, i.e., the port,.the EPZ, the GIE, the business area, and the
community center, generally exceeds the limit of walking distance. The

demand for motorized passenger traffic caused by workers commuting to the
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above concentrations of work place, perticularly to the first three

areas, would equal the number of workers in these areas.

The planned development, however, c¢ould minimize the demand for
motorized transport by students by carefully placing the schools ag

suggested in the preceding section.

Except at a few leocations where the truck traffic movements interfere
with passenger vehicle movements, the amount of the latter would be the
eritical factor in determining the capacity of urban road network in the

Area,

Factors that must be taken into account1in estimating the peak hour
demand include the shift schedule of workers. It was assumed that among
workers in the Port 71.5% would be under the two-shift schedule, and
among.workers in the EPZ one third each would be under one-shift, two-
shift, and three-shift respectively. 1In-all other areas workers would he
under ordinary working hour schedules with possible extra-hours in the

evening.

From .the exiStinq comﬁuniﬁies of S5i Racha, Chonburi and Paftaya,
workers were assumed to be attraéted.to the new employment oppotunities
in the Area in accor&énée with a gravity formula, i.e. in proportion to
the respectiﬁe city size and in reversé'proPortibn to the distance power-
ed to 1.2, It was further aséumed that workers' destinations or work-
places are generally in proportion to the size of employment in each

workplace.

Figure 3.5,1 illustrates amounts of commuter flows among various

places in the Area for the year 2001L.
2). Passenger Traffic Modal Split

The choice of travel mode by passengers is laréely determined. by
their incohe level, type of their community, and availability of public
transportation, Patterns of expenditufe on transport by different income
groups were examined for residents of Bangkok, municipal éreas, sanitary

districts, and villages in the Central Region. Significant differences
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were observed., It was decided that residents in the Area would spend on
trangport in a fashion between Bangkokians and residents of municipali-

ties in the Central Region.

Three income groups were differentiated and vehicle ownership and

modal split ratios were estimated for each of the three groups.

Table 3.5.2 shows resulting vehicle ownership projections, and Table
3.5.3 modal split ratios for each income group. Table 3.5.4 shows ori-
ging and destinations of passenger vehicle traffic for passenger cars and

wotorieycles in passenger car units (PCU's) and for buses in number.

3.5.4  Transport Facility Design Volunmes
1) ¥vehicle and Vessel Twading Conditions

Loading conditions of  vehicles determine the ﬁumber of wvehicles
required to transport the given amount of cargo or passengers, and the
number of vehicles in turn determines the size of infrastructure. Load-
ing conditions were determined in this study on the basis of prevailing
conditions in Thailand with due considerations to likely future improve-

ments.,
2) Pacility Design Volumes
Figures 3.5.2 and 3.5.3 iltlustrate design traffic veluwmes for trans-

port infrastructure facilities in the Area.

3.5.5 Road Hetwork Planning

1} Planning Policy

Considerations were given to the following factors in planning the

road network of the Laem Chabang Complex.

-~ To separate the traffic flow of the passenger and cargo.
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-~ To distinguich functions and characteristics of each road,

- To connect. various roads to function as a whole. |

-~ To ensure safety against traffic accidents. _

- To maintain hdrmony and consistency with other facilities' develop-
ment. |

-~ To preserve a good envirvonment.

2) Funétions_and Classifications of Roqﬁg

in this study, roads were classified into several calegories consi-

dering their functions and characteristics.
(1) Inter-urban Primary Roads_(Vl)

There roads form the primary road network within the whole coun-
try. A long distance traffic movements traveling between major
cities are included in this type. Sométimes, these roads are planned'
oﬁtside of major cities to avoid the traffic congestion. within

cities.
.(2)‘intra—urban priﬁary road (V2}

These roads form the primary road network within a major city. A
‘long:and medium distance traffic movément to, from and within the
~city shoudl be canalized on the primary distributors.

(3) District roads (V3}

These roads distributes the medium’ distance traffic movements -
within the residential, industral and principal husiness distficts of
the development areas., They form the link between the primary road
network and a local roads within community areas.

(4) Local roads'(v4)

These roads distributes the traffic within community areas. They

form the link between district reads and collector roads,
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{5) Collector roads (VS)

These roads distributes the traffic same as the local roads
within a bommunity area. They form the link between the local roads
and access roads.

{6} Access roads (V6, V7)

These roads give direct access to the buildings and housings

within community areas.

3) Typical Cross-Sections

The typical cross-sections were examined taking into "account the
future traffic volume, traffic characteristics, the function of cross-
section elements and the environmental perspéétives. The typical cross-—
sections of the individual roads are illustrated in Fig. 2,5.4 to Fig.

3.5.8.

4) Fugure Road Network

The future road network was planned considering the road network
pianning policy;_ the functions aﬁd characteristics of .the road, the
Future traffic demand, and the existing road network. Basically, the
future road netwbrk pattern is formed as the ring roads.and grid roads.
The road network is illustrated in Fig. 3.53.9. Locaticn of intersections

is shown in Fig. 3.5.10,
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Table 3.5.1. CARGO TRAFFIC VOLUMES AND MODAL SPLIT

Annual Tonnage ' T - Modal Split (%)

Types of Cargo _ 109 tons 1991 _ 2001 _
1981 - 2001 Road = Rail Barge Road Rail Barge
Container Import 1.4 -3.8 50 50 e 50 50 -
Export 1.4 3.8 50 50 - 50 50 -
Break Bulk  Import 0.36 1.8 75 15 10 75 15 10
Export . 0.04 0.2 15 15 10 75 15 10
Agri-bulk Sugar 0.5 1.4 100 oo - 100 - -
Molasses 0.2 0.5 100 ~ oo - 100 - -
Tapioca 4.5 4.5 50 20 30 50 20 . 30
EP7 Input 0.11 4.19 7 Co- 43 7 - 93
Output 0.10 .18 6 - 94 6 - 94
GIE Input 0.57  1.43 43 24 33 43 24 33
Qutput 0.50 1.26 . 67 - 33 - 67 - 33

Table 3.5,2 VEHICLE OWMERSHIP PROJECTIONS

_ (in percent of hbuseholds)
1991 Income Group 2001 Income Group
Low Middle High Tow Middle High

Vehicle Ownership

Car_and Motofcyclé | 23 54 66 34 65 87
Motorcycle only 18 17 14 16 14 4
None 59 29 20 50 21 3

Total | 100 100 100 100 100 100

Source: JICA Study Team
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Table . 3.5.3

WORK TRIP MODAL SPLIT PROJECTIONS

High Public

Household Income Base Case .
Group _ o _Transport Case
Low Middle High Ave, Low Middle High Ave.
1991 |
~Household (Dwelling Unit}
pistribution {%) 25 65 10 - - - - -
~-Workers/Household . 3.0 2,29 2,1 2.45%
~vehicle Availability for
Wwork Trip (% of Household)
Car (80% for work) 18 43 53 38
Motorcycle _
(90% for work) 16 15 13 15
~vehicle Qccupancy
Car 1.58 1.58 1.58 1.58
Motorcycle 1.24 1.24 1.24 1.24
-person Work Trip Modal
Split in %
Car 10 24 32 20
Motorcycle 7 7 77
Public _ 83 69 61 13
2001
-Household Distribution 25 65 10 - 25 65 10 -
~Workers/Household 2.33  2.12 2.0 2.16 2.33 2.12 2.0 16
~Vehicle'AvailabiliEy for
Work Trip (% of Household)
'Carél:(x% for work) 27 52 70 48 20 39 52 36
MotorCycle ' ) _
_ {90% for work) 14 13 4 12 14 13 4 12
~Vehicle Occupancy
Car 1.50  1.50 1.56 1.50° 1.50 1.50 1.50 .50
Motorcycle - 1.21 1.21 1.2 1.21 1.21 1,21 1.21 .21
-Person Work Trip Modal
Split in %
Car 17 37 53 33 14 28 39 25
Motorcycle 7 7 2 7 7 7 2 7
Public 76 56 45 60 79 65 59 (532
Note: /l:  x=80 for base case, x=60 for high public transport case

Source: JICA Study Team
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4) Local Road (Va) (For New Town Area)
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10) District Distributor {(Vs) ( For Business & Commercial Area)
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3.6 Utiliﬁy Development Plan
3.6.1" Egteg;ﬁupplg
1) General

Water supply plan of the Laem Chabang Complex was formulated incor-
porating the results of .the previous study, "Feasibility Study on the
Nong Kho - Laem ChabaﬁgIWater Pipeline Project® by JICA in 1984 (here-
afﬁer reférred to as the "Pilepline Study™). It proposes to construct
raw water pipelines of gravity flow in two stages to cope with the in-
crease'bf fUtufe water demand in the Laem Chabang Complex:and Pattaya

area until the target year of 2001,

" Several factors clarified by the Pipeline Study are considered to be

relevant to the present plamming. They are,

(1) The location of the regceiving well, and

{2) Future water demand

In the Pipeline Study, leocation of the receiVihg well was selected at
the center cof the residential area around 1 km aﬁay from the satelite
station to the south, whére the.ground elevatién is M.8.L. +35.0 m and
the high water level of the receiving well is.M.S.L. +36;7 m. Tt ‘was
planned in the‘study that the filtration plant'is.situated next to the

receiving well.

The dévelopment plan of the raw water pipeline was formulated to éope
with water demand tentatlvely projected.until'the year 2001. 4s the
result of the industrial development plan and populé{ion projections in
thig Study, water dewand projections as weil as the devélopment'plan of

the raw water pipeline were revised.

2}  Water Demand

Future water demand was projected for the Laem Chabang development
area. The area includes Laem Chabang Complex ‘and other areas . to be

urbanized as affected by the governmént-oriented development in the
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Complex. The regional water balance was reviewed comparing -water re-

source avallability and projected fubtuve water demand.

Total water demand ak the consumer level (hereafter referred to
"consumer water demand") in 2001 was projected as below. Methodology
applied for water demand projection is explained in the Sectoral Report

"Utility Development'.

Water Use Par Day Per Year

Area (m3) (x106m3)
Laem Chabang .Domestic il 26,400 : 9.6
complex gpz {2 8,400 a5

GIE L2 24,800 .  7.5
Port 133 . 6,100 2.2
Others /3 Domestic-.—/—l 19,100 7.0
Total - 84,800 28.8

/1: computed with 365 days per year
/2: computed with 300 working days per year
/3

Residential development areas except the Laem Chébang Complek.

Total consumer water demand was projecteé”at'28.8 x 106m3/year, which
corresponds to 37.3 x 1D6m3/year of the water to bhe éupplied from the
reservoir (hereafter called "Sburce Water Demand") assuming loss of 10%
and 15% of the water produced at filtration plant between the reservoir
and the receiving well and between the receiving well and consumer re-

spectively.

The development plan of the raw water pipeline between the Nong. Kho
reservoir and the Laem Chaban§ Complex was formulated to cope with the
source water demand of 32.1 x 106m3/year in 2001, It is planned that the
Nong ¥ho reservoir will be supplied with raw water from the Nong Pla Lai .
reservoir in the Rayong River basin. (the capacity of Nong-Kho reservoir
is only 10.2 x 1O6m3/year). tonsidering that there is still abundant
. water resources in the Rayong River baéin, it is proposed that the raw
water supply plaﬁ be revised to meet an anticipated deficit of 5.2 %

106m3/year.
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3) Watex Supply Plannihg

The water supply system comprises a distribution.system and a filtra-
tion plant and is planned for the Laem Chabang Complex as the target area
as shown in Fig., 3.6.1. In addition to this, however, Ao Udom town,
which is cufrently recelving piped water supply from the Ao Udom Water-
works, .is included in the targel area considering its proximity to the

Complex.
(1} Filtration Plant
guantities of water for the plan is summarized as follows:

Unit: m3day

Item ' Paily Mean paily 1 Hourly’./z
Maximum —— Maximum —
Domestic 26,400 37,000 55,500
Industrial 33,200 46,500 69,800
Port _ ; 6,100 8,500 12,800
Existing Ao Udom 4,000 5,600 8,400
Total : 69,700 97,600 146,500

/1: Daily mean x 1.4
/2: Daily Max x 1.5

Capacity of filtration plant was determined applying the daily
maximum volume of 97,600 m3/day plus water fo be used in the filera-

tion plant.

Filtration proéeés was determined analyzing water guality.
According to the quality investigation performed at the Nong Kho Dam
by the Pipéliné Study, turbidity was 39 degrée and Fe compohent,was
1.7 mg/l as shown in detail in the Sectoral Report. Consequently,
rapid filtration process with chemical sedimentation was considered

to be appropriate for the project.

Since the Filtration plant is to be designed based on the raw

water quality, a detail study of water quality will be reguired,
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prior to the detailed design. Therefore, an investigation of water
guality at the Nong Kho Dam is recommended to be carried out for a

duration of more than one year.

A plan for the filtration Plant is given in the Fig, 3.6.2. Flow
Sheet and concepts for filtration plant facilities are shown in the

Sectoral Report respectively.
{2) Water Distribution System

Purified water is convéyed to the distribution tower for water
supply to high land area and to distribution basin for low land area,

and further distributed to consumers by distribution pipes.

Capacity of the distribution tower and distribution basin is
equivalent to 1 hour and 8 hours of planned daily maximum amount plus
consumption for fire fighting respectively. Principal features of

the distribution tower and the distribution basin are summarized as

follows:
Ttem Distribution Tower Distribﬁtion Basin
. 3 3
Capacity 1,000 m 27,000 m
G.L.E. M.S.L. + 55,0 m M.S.L. + 50.0m
H.W. L. M.5.L. + 78.0 m M.S.L. + 50,0 m
" L.W.L, M,S,L. + 75.0 m M.S.L. + 47.0m
. . )
Water Supply 57,600 {2 62,400 X + 33,900 L2

Population

/1: Water supply population at residential area
‘ég:'Workers at pbrt
Note: Capacity of the distribution basin compriées the volume for the

industrial estate and the port.

Computation of pipe network for distribution was carried out on the
basis that poly vinyl chloride pipe be adopted for the range betweer 100
and 150 mm in diameter and ductile pipe for more than 200 mm in diameter.

Layout of water supply system is shown in Fig; 3.6.3.
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3.6.2 Sewarage System

1) Sewage Quantity and Quality
(1} Sewage Quantity
Quantity of sewage was assumed to be 90% of the amount of water
supplied to consumers except water for ships. Infiltration of ground
water into the sewer pipe was assumed at 20% of waximum dialy sewage.

Planned sewadge quantity was computed as follohs:

Unit: m3/day

Ttem | Mean Daily Maximum Daily Maximum Hourly Ground Water
Domestic 23,800 33,300 50,000 6,700
E.P.%. 7,600 10,600 15,900 _ 2,100
G.1.E. 22,300 31,200 46,800 6,200
Port 4,600 6,400 9,600 1,300
Total 58,300 . 81,500 122,300 16,300

2} Sewage Quality

guality of domestic sewage was assumed with reference to general
figures in Japan. :Induétrial'sewage quality was computed from weighted
average of industries aPplYiné sewage flow rate in Japan. Assumed sewage

guality is shown as follows:

Unit: mg/1

BOD COoD 8§ TN - T-P

180 110 190 30 4

Note: Value of BOD, COD, 85 are 20% higher than the

results of computation.
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3} Sewerage Syétem Plan

{1) Sewers

In determing the cross section of sewer pipe, 50 to 100% of

hourly maximum sewage plus ground water was considered for reserve,

Here,

velocity'S.O_m/séc.

is more than 5.0 n.

the minimum velocity was set at 0.6 m/sec and the maximum

(2) Sewage Treatment Flant

Layout of sewarage system is shown in Fig. 3.6.4.

Booster pump station is to be installed where the earth covering

Effluent quality of the three treatment processes of the standard

biological treatment is summarized as follows based on the data in

Japan:
{mg /1)
" Quality of : Effluent Quality '
Ttem Wastewater Aerated Standard, Oxdation
Lagoon Activated Ditch
: Sludge
BOD 180 40 20
COD | 110 40 30
SS 180 40 20
TN 30 25 | 15
T-P 4 3

Diffusion_densiﬁies at 5.0 km and 10.0 km offshore for COD, N, P

as mentioned above were roughly computed by Joseph-Sendner formula as

follows:
{Unit: mg/1)
COD T-N TP
5 km 1.2 0.4 0.03
10 km 1.1 0.3 0.02
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According to the results of the computation, effluent water would
be fully dilluted and typical biclogical treatment such as aerated
logoon, oxidation ditch and standard activated sludge were all consi-

dered to be satisfactory.

Fig. 3.6.5 shows flow sheets of water treatment plan for aerated

logoon, standard activated sludge and oxidation ditch.

The aerated lagoon method is the cheapest among the three and
often adoptéd in the tropical areas. 1It, however, requires large
plottage and its treatment stability is inferior to other two proces--

5es5.

The standard activated sludge process is the most popular in

Japan, but well trained engineers are necessary for the operation.

Oxidation @itch process has been in the spotlight in recent years
as it removes N with éasy'dperation.'.Thouqh construction and 6pera—
tion cost of this process is hiqheffthan_the aerated.laqoon method,
it would be a reasonable investment when‘%aking'inﬁo accoﬁnt the
stabllity of ¥ removal by this metﬁod. Yurthermore, P is élso able
to be removed by chemical dosing. For these reasons, the ozidation
ditch process is recommended in the Studf. The plan of oxidation
ditch 1is shown in ¥Fig. 3.6.6. :Concepts for the treatment plant

facilities are shown in the Sectoral Report.

3.6.3 Drainage System

1) Present Condition
There exist two main open channels: Khlong Hual Bo Yai and Khiong

Huad Bang Na which run through the Laém Chabang Complex as shown in Fig.

3.6.7. Features of the two channels are summarized as follows:
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dame of Main - Length Total Area Contributing

Channels _ {m) ' _of Basin (ha) “Area (ha)
K. Huai Bo Yai - 5,800 2,700 1,500
K. Huai Bang.Na 19,500 9,800 ' 8,600

K. Huai Bo Yai branches off at the point lBOC m up~stream from the
estuary and leads to K. Map Nong-ﬁai and K. Map Nong stretching to the
east and crossing the Route 3. As for the underpassing of the Route 3,
box culQért of 7.5m-wide and l.8m-high is installed for K. Map Nong Rai,

Concrete pipe with 1.5 m in diameter is installed for K. Map Nong.

K. Hual Bang Na underpasses the Route 3 at the 4000 m upstream from
the estuary and 30m-span bridge is installed there. Furthermore, it
underpasses the railroad at 2600 m upstream from the Route 3 through box

culvert with 7.5m~wide and 1.35m-high.
2} Design Consideration

Drainage facilities were determined as an open channel system except
the points of underpassing the Route 3 and crossing point of roads.

Major design criteria are as follows,

(1) 5-year return period is adopted as the storm reccurrence inter-
vals. Rainfall intensity is as follows:

6000 i
L=ty3s  (owho :
Where, I: Rainfall intensity (mm/hr)

t: time of concentration {minute)

(2) Outlet of stormwater was determined to locate at the estuary in
the downstream of X. Huai Bo Yai and K. Bang Lamung, Design
water elevation was alsb- determined to be M.S;L. +1.75 m
(H.H. L, ). (Other design critéria are given in the Séctoral

Report "Utility Development”.)
Truck drains of stormwater is aligned basically in accordance with

the existing drain routes. The plan for the trunk drain is shown in Fig.

3.6.8,
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Since existing facilities at the four underpassing points of the
Route 3 are unable to discharge the stormwater runoff according to the
hydraulic computation of the existing drains, new facilities are required

to be installed there.

Outlet of stormwater discharge is selected to be at the northern
extremity and southern extremity of the Complex, taking into considera-

tion the deposition of sand into the port area.

3.6.4 Solid Waste Disposal
1} Present Condition

Municipal and BAmphoe office are responsible for the solid waste

disposal respectively,

Solid waste ti? of Siracha Municipality is_located'at approximately
2.5km east from the railroad with the area of 100ha. On the other hand,
Amphoe Siracha office utilizes the land of PAT located in the north of
ES50, but is required: to find out the new-solid waste tip in the near
future. Service area and the location of the tip of Sifagha Municiaplity
and Amphoe Siracha is presented in Fig; 3.6.9. .They serve . for about
50,000 population that consist 45% of total Amphoe Siracha population
with 109,b00 in 1981. Collectioh_bf solid waste is carried out by means

of three trucks in Siracha Manicipality.
2}  Solid Waste Quéﬁtities
Splid waste to be generated will be about_llS,BOU tons/year in the

Laem Chabang Complex at full development and 32,000 tons/year for short-

term development as shown below.
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(Unit: tons/yedr)

Short-term At Full
Area Development. Development of
: e ' ~Master Plan
Industrial Estate 19,000 : 67,800
Port Area 5,800 - 13,000
{including Business Area) _ ' ' _
New Town : 7,200 35,000
Total 32,000 _ ' 115,800

Accumulated tonnage of_solid waste from 1987 to the full development
yvear will be about 867,000 tons that will be 1,450,000 m3 in volume with
the specific gravity 0.3 tons/m3 and the compactidn.factor of 50%, and
during 1987-1991 ' for the short-term development the volume will be
210,000 m? which will require an area of 10 ha with 2 wm depth.

The industrial estate will mainly generates sludge and mineral waste.
S0lid waste from the port is made of chip, paper and flour, and the new

town will generate garbage, paper and plastics.
3) Disposal System
(1) Disposal Method

Landfiling is considered to be appropriate as the solid waste
disposal method in the Laem Chabang Complex at least unit 2001 for

the following reasons.

(i) A lot of farm land or forest Qithfiow land priﬁe can be
utilizéd as the solid waste tip around the Laem Chaﬂang
Complex.

{ii) Incineration can not be introduced to the Complex becasue of

.the following reasons; |
{a) Coﬁstructibn cost and maintenance cost would be high.
(b) Solid waste from the Compléx would not have a sﬁitable
bhysical composition for the incineration. {Inflammable
materials such as paper would be little).

(¢) Air pollution would occur,
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For the efficient disposal operation, industrial waste, port
waste and the garbage from the new town must be disposed at one tip.
Scrapped material with poisonous ingredient especially toxic heavy
metals such as mercury, =zinc, chrome, cadmium is not acceptable to
the tip and must be dispoéed by each factory on their own responsibi-

lity.
(2) Location of Solid Waste Tip
There are two alternatives as the location of solid waste tip.

Pit A

The tip of Siracha Municipality with the area of 100ha at 10 km north
from the Laémk Chabang Complex can be utilized with jeoint woxk.
Otherwise farm land can be purchased as the new tip next to Siracha

municipaltity’s tip.

Pit B

Reserved area near sewage treatment plant .in the port area of the
Laem Chabang Complex is the other dltefnative site. Tip site of
landfilling can be utilized as a park or truck terminal in the

future.,

A comparison of the two alternative tips is shown in the following

table.
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Item

Tip A

Tip B

(1)

(2)

(3)

(4)

(5)

Accessibility

Down stream
conditions

Land acquisi~-
tion

Environmental
impact

Capacity

lOkm'from the . north edge
of Industrial Eastate by
surface trip.

Located along upstream of
Huai Yal river with many
residences on down stream.

About B7.3 x 106

(146 Rai x E50,000 Rai)
is needed for tip area
acquisition,

Smell or insect damages are
regarded to be neglibible
because of the low
population density.

No limitation with
additional land acquisition,

Located in the port
area.

Ivcated near the mouth
of river without
residences on down
stream,

Already purchased by
PAT,

Some measures for the
smell or insect are

" required hecause of

its proximity to the
business area.

3

About 600,000m” in

port area.

With some countermeasures (such as enough soil covering) to the

offensive smell and insect damage,'tip B would be attractive for the

short-term development of the Laem Chabang Complex.

However, tip A must

‘be developed in the future after the filling up of tip B.

(3} Land Fill Plan

In case of a site where landfill is newly started, the preembank-

ment landfill method should be adopted.

In this method, the schedul-

ed landfill area 1is enclosed by the previously-constructed embankment
and solid waste is placed inside the embankment, For the purpose of
preventing the environmental. pcllution, drainage pipes, leachate

collection pit-and impermeable layer are needed to be contructed.
{4) Collection system

Solid waste’from the port area and the new town'will be collected
by the authority of Laem:Chabang Complex development. Industrial
solid.waste, however, must be transported by each factory to the
solid waste pit. Number of garbage trucks for collection of solid
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waste will be 25 at full development and 7 for short-term develop-

ment.,

3.6.% Power

For the Laem Chabang Complex, the Electricity Generating Authority of
Thailand (BGAT) will be in charge of the generation and transmission of
electricity and the Provincial Flectricity BAuthority (PEA) will be

responsible for the distribution of electricity to consumers.

One thermal power plant of the South Bangkok and two thermal power
plants 6f Baﬁg Pa Kong in Chachongsao prdvince {with total expected
output of 3,195MW in.August, 1984) is scheduled for power supply to the
Laem. Chaban complex. Also 115KV and 230KV transmission line is at pre-
sent installed from the said thermal plants to Ao Phai substation Situat—
ed approximately 5 km north of the center of the development area. Power
generation and transmissibn capacify is censidered sufficient taking into
account the future project of:thé A0 Phai thermal plant with l,BOOMVA,'

even for further extension of the eastern seaboard development.

However, substations in' the development'afea_and transmiésion line
from the Ac Phai substation will be required'for connecting 22KV distri-
bution lines installed by ?EA,' by. which coﬁsumefs in and arocund the
development area can receive electricity.for'either at a high voltage of

22KV or at a low voltage of 220/380V.

Present situation of electric facilities in the Eastern Seaboard is

as given in Fig. 3.6.10.
1} Power Demand

Total power demand in the Laem Chaban Complex was estimated to amount
to 188.6MW judging from the number of dwelling units, production of each

factory and volume of port activities,

Power demand of components of the complex is summarized below:
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Power Dewand Area Power Demand (MW)

New Town - 41.8
Industrial Estate . 96.0
Portg . 50.8
Total ' 188.6

2) Power Supply Plan

As total power demand is quite large, two new substations are planned
to be located within eastern end of the new town aﬁa northern end of the
industrial estate, One {(hereinafter .refexred to as Laem Chabang-1
substation) is mainiy for power demand of the new town and port area,
while other (hereinafter.referfed to as Laem Chabang-2 substation) for

the industrial estate,

The.pOWer supply system from the said sﬁbstations_td each load center
in the development area will be 22KV overhead distribution lines by PEA.
all consumers in the residential.area are'provided with 220V low tension
line to their house after stebping down with 22RV/220-380V by pole mount-
ed transformers. However, other consumers such as factories and port
Qill be provided with a 22KV incominq line to each private subétatidn

from any points of 22KV line above trunk road by owners expenses.

Proposéd power supply system is shown on Fig. 3.6,1l.

3.6.6 Telecommunication

In Thailand, demand for telephone and telex is strong especially
among firms and factories. Telecommunication system with high quality
and sufficient number 1is one of the effective incentives to attract

investors to the Laem Chabang Complex.

At present, the Telephone Organization of Thailand (TOT) is in charge

of a fully automatic telephone system provided about 900,000 local
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telephone lines connected ' about 270 local exchénges. TOT is now
implementing the. Econimi¢ and Social Development Project aiming at
inecreasing Total number of telephone lines to approximatelly 1,800,000 by
the year 1988.

Telephone network of Thailand is divided into five telephone areas
{valled the tertiary area) with each several secondary center areas. The
Laem Chabaﬁg coastal area is belonged to the Chonbri secondary center

area.

The present situation of telephone exchange in the Chonburi secondary

center area is shown in Fig. 3.6.12.

Existing telex service operated by the Communications Authority of
Thailand (CAT) -has approximately 3,500 subscribers throughout the
country. ‘Telex network of Thailand is divided inte four telex service
parts, Centfal, North-Eastern, Northern and Southern parts.

Existing exchange within the Eastern Seaboard is the Pattaya zone
exchange with 250 iines and Chachoengsao, Chonburi, Siracha, Rayong and
Chanthaburi line concentrator,

Telex network in the Pattaya zone exchange is shown in Fig. 3.6.13.

1) Telephone and Telex Demand
{1} Telephone Demand
Telephone demand in the Laem Chabang Complek was calculated at.
15,000 lines on the basis of number of dwelling units, shops in the

town center, factories and employees of port area.

Telephone demand in each area is summarized as below;
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‘Telephone Demand Area Number of Telephone

New Town . 8,740
Industrial Estate ' _ 1,364
Port Area . . 3,390
Public Booths 270
Total ' : 13,764
Number of lines installed 15,000

(2) Telex Demand

Telex demand required in the industrial estate and the Port area

was assumed to amount to 64 terminals in tle winimum case as follows:

2)

Telephone Demand Area Number of Telephone
Industrial Estate 36
Port Area 28
Total . 64

Telecommunication System Plan-
{1} Telephone System_Plan

As for the new telephone facilities in the Laem Chabang Cémpléx;
SPC degital type exchénge with a capacity of 3,000 lines and 15,000
lines in 1991 and 2001 respectively will be installed'by_TOT at the
local telephone exchange office established within the business and

commercial area of this project.

And connection between the above exchange and the. Chonbri secon-
dary center exéhange using pulse code modulation system (PCMi by
aerial cable is planned for incorporating the existing long-distance
telephone transmission'system in Thailand. Within the development
area, 100 P and 200 P cable will be installed along the trunk roads

in accordance with established number of subscribers by block.
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