(2) Telex System Plan

Double 16 lines in 1991 and fourfold 16 lines concentrator in
2001 will be installed by CAT at the new post office located within

the business and commercial area.

The concentrator will connect with the existing Pattaya zone
exchange running aerial cable along the Route 3. As for the local
cable system, normal practice is to use local telephone cable system

rented from TOT.

3.6.7 Land Preparation Plan (for Port Hinterlaﬁd)

A large amount of earthwork is needéd in the port area and a part of-
industrial estate to avoid flooding by high tide waves and heavy rain.
It is needed to embank the low area up to E.L. 3 -~ 4 m that spfead in the

'port area and industrial estate,

Earth work volumes were estimated as shown below.

Area ' (1) SHort~Term {2) Master Plan (2) - (1)

1. Industrial Estate 740,000 2,800,000 2,060,000
2. Port Area 1,860,000 2,800,000 944,000
- Port Wharf ' (330,000) (440, 000) (110, 000)

- Distribution & Storage (1,120,000) © {1,800,000) (680, 0D00)

- Business & Commercial (410,000) (560, 000) (150,000)

3. Total 2,600,000 5,600,000 3,000,000

Materials for embankment can be suﬁplied from the hilly place in the
‘port. area for the short-term development., And when materials from the
port arca is depleted, the adjacent mountain can be expected to supply

the enough earth volume fot the full development of the master plan,
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3.7 Cost BEstimation

3.7.1 General

1)

3)

Cost Categories

&l

b.

Co.

a.

‘Cost categories considered are as follows:

Construction costs

Land acquisition'cost in.the new town area. Industriai and port
areas has been already acquised.

Engineering service fee

Physical contingency

Construction Cost

Construction costs considered are as follows:

.

The labour cost
The cost of the construction equipments and materials for
construction

Overhead and profit of contractors.

Conditions of Cost Estimation

Conditions of the cost estimation cosidered are as foliows:

d.

Price _

The Price is expressed in Baht in 1984 prices.

Exchange rate

Exchange rate is calculated at US 1 $ = 22.90 Baht, US 1 $ = 236
¥, 1 Baht = 10.3 ¥.° |

Duty and Tax

Duty for imported construction materials, equipments and plants
are excluded from the cost estimate. Business tax and municipal
tax are also elimiﬁaﬁed from the cost estimates.

Engineering service fee

The engineering service fee includes detailed engineering,
natural condition survey and supervision as well as government
administrature fee.

Contingency

The.contingency is considered to be 20 percent of the construc-

tion cost and the engineering services fee.
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4) ' Foreign and Local Currency

(1)

(2)

Foreign Currency

The components of the foreign currency costs are as follows:

a)

b)
<)

d)

Costs of imported eguipwents and materials such as steel pro-
ducts and others (CIF price).

A portion of the material cost for cement, agphalt and fuel.

A portion of labour cost.

A poition of the detalied engineering and supervision service

fees.

e) A portion of the overhead, profit and contingency.

Local Currency

The components of the local currency costs are as follows:

a)

b)

c)

d)

e)

£)

g)
h)

Purchase cost of doﬁestic prdducts such as crushed stone,
sand, paint etc.

Transport cost in Thailand. _ _

A portion bf the material cost for cement, asphélt and fuél

A portion of lahcour cost

A portion of detailed engiheeriﬁg and construction sepervision
fees

A port of overhead, profit and continéency

Cost of land acquistion.

Pax.
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1,7.2 Investment Cost

investment costs for the long term development were estimated on the
basis of the above conditions as shown in Table 3.7.1 Detailed break-
downs of investment cost for each area are shown in the Sectoral Report

yI "“Cost Estimation™.

Table 3.7.1 CONSTRUCTION COST ESTIMATES

. 6
(Unit: B x 10 in 1984 constant price}

Area Cost

1) Industrial Estéate 2,101
2) Port Area . 14,380
(2) wharf Facility Area (Off shore) (13,050}
{2} Port Hinterland (On shore) (1,330}
3} New Town _ ‘ 6,618
(1) Land Preparation _ o (2,754}
{(2) Housing and Common_Facilities (3,864)
4) . Others (Connected Roads) 1,069
Total 24,168

1) Excluding acguisition costs of land which have already been
acquired by IEAT and PAT.

2) The construction costs of the utility plants such as water
filtration'plaﬁﬁ, sewage rreétment plant, electricity substation,
telepﬁone‘exchange, solid waste tip were distributed to each area
in §rbpor£ion to demand.

3) Cost of railed spur in port area is included in the cost of

FPacility Area.

Note: Physical céntingency of 20% and enginecring servie fee and

administration cost of 10% are included in each item.
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3.8 Phased Development Plan

31.8.1 Development Schedule

The first stage land formation of the industrial estate is Lo start
in 1986 and the development is Lo continue thereafter until the final
target yeér of 2001. It is assuimed that it will take until 2001 to sell
all the lots of GIE and BPZ (Fig. 3.8.1). Investment on infrastructure
facilities is required to be made efficiently in accordance with the pace

of land sale,
The deep sea port is planned to partly start operation in end-1987 to
handle a part of cargo volume of 8.5 x 106 tons, which is.projected to be

handled in 1991.

The new town is to be developed in a stage-wise manner in accordance

with the growth of workers, population and households.

. Development schedule and phasing are as proposed in Fig. 3.8.2 and

Fig. 3.8.3 respectively.

31.8.2 Short-term Development Plan

The initial development'is'to be proceeded under the following sche-

dule to cope with the projected demand in 1991.

Industrial Estaté

1986 - Start land formation and land salé
1987 -~ Partial completion of land formation

~ Start construction of factories

1987 -~ The first factory starts operation

{end) ' ' ' :
Port

1987 (end) - Start operation
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New Town
1986 - Start construction

1987 end - Partial completion

The short-term development plan is prepared basaed on the following

framework.
~ Industrial estate Employment; 9,500
Gross area; 290 ha (1,800 rai)
- Port aréa Employment ; 11,000
Gross area (wWharf}; 116 ha (725 rai)
(Hinterland); 250 ha (1,560 rai}
- New Town Population; 24,000 (Two Weighborhood Blocks)

Gross Area; 130 ha (820 rai)
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4. SHORT-TERM DEVELOPMENT DPLAN

4.1 Land Use Plan for the Short-term Development

‘The integrated land use plan was prepared as shown in Fig. 4.1.1 on
the principle of sub area coordination so as to eliminate duplication of

facilities and to avoid. scattered development as much as possible.

The land use plan for the short-term development was prepared parti-

cularly based on the following prinéiples.

1} To pursue a compact land use plan of the industrial cstate, the port

and the new town

2) * The direction oI developnent is toward the potential area for future

development, that is from the north to the south.

In the course of the work in Thailand, it was suggested by a.working
group that care should be taken for.éhe existing legai constraints con-
cerning purposes of land Qse. The Study Team, hqwéver, endeavored to
prepare the land use plan purely from the technical point of view on the
ground that legal aspects of land use would be duly taken care of by RTG

in the later stage of the project implementation.

Area allocation for the short-term plan is presented in Table 4.1.1%.
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Table 4.1.1 IAND USE PLAN OF SHORT

TERM DEVELOPMENT

" Ttem

(Ral) (%)

(ha)
1) Industrial Estate
{1) EpPZ (Net) 46,1 288.1
{2) GIE (Net) 150.8 942.5
{3) I.EB, Centre 6.5 40.6
{4) Road. : 39.4 246.3
(5) Park 9.0 56.3
. {6) Canal 6.3 39.4
{7) Green Belt 28.3 176.8
Sub Total 286.4 1,790.0 35.4
2} Port Area :
(1) wharf Area 116.0 725.0
(2) Distribution & Storage Area (Net) 68.8 430.0
{3) Business & Commercial Area (Net) S 20,0 125.0
{4) Road 91.0 566.8
(5) Park 48.7 304.4
{6) Railroad 7.8 48.8
{7) Canal _ 12.4 77.4
(8) Sewerage Treatment Plant 5.0 31.2
Sub Total 369.7. 2,310.6 45,7
3) New Town
(1) Residential Use (Net) - 61.0 381.2
{2) Community Centre 4.3 26.9
{3) Schools 15.6 97.5
{4) Parks . 8.8 55.0
{5) Roads and Car Parking 40.4 252.5
Sub Total 130.1 813.1  16.2
4) Total 786.2  4,913.7 97.3
5} Others . _ _ o
(1) Water Filtration Plant 12.0 75.0
{2) Water Distribution Plant - 4.0 25.0
{3) Road from N.T. to Water Distribution 1.0 6.3
Plant = o
(4) Road from Water Distribution Basin to 1.0 6.3
R.3 o
(5) Railrocad from R.3 to Trunk Line 4.2 26.3
Sub Total 22,2 138.9 2.7
6) Grand Total . 5,052.6 100.0

- 808.4

~ 188 -



Sonm

THE  STUDY ON THE DEVELOPMENT PROJECT oF
LAEM CHABANG COASTAL. AREA

b SATELLTE 5 TATIGH
. \ : .

LEGEND

EPZ {Expor| Processing Zona)

GIE {Genero! Indusiriol Estale})
WHARF AREA

DISTRIBUTION ond STORAGE AREA
BUSINESS and COMMERCIAL AREA

l RESIDENTIAL AREA

PAR K

[ l MAIN  CANAL
| S

NP NEIGHBORHOOD PARK

cC COMMUNITY CENTER

¢ INDUSTRIAL ESTATE CENTER
C INDUSTR!AL SUB CENTER
5¢ SECONDARY SCHOCL

PS5 PRIMARY S5CHOOL

ST SEWERAGE TREATMENT PLANT
F WATER FILTRATION BASIN

G WATER CiSTRIBUTION BASIN
BG BUFFER GREEN

KINGDOM OF THAILAND
THE STUDY ON THE DEVELOPMENT PROJECT
OF LAFM CHABANG COASTAL AREA

JAPAN THTERNATIONAL COOPCRATION AGENCY

Fig. 4.1.1
Land Use Plan (Short-Term Development)

189 -







4.2 Industrial Development Plan

4,2.1 Industrial land Development Framework

Based on the planning framework established for the tong Term Plan
and_a number Qf discussions held between the officials of the concerned
agencies of the RTG on the land sale projection presented at the Interim
Report (see Fig., 4.2.1}, it was agreed Lo set the short term industrial

framework as shown below.

SHORT TERM INDUSTRIAL FRAMEWORK

Item GIE EPZ Total

1. Area ({rai)

gross | 1,367 . 423 1,790
net - 900 288 1,188
2. Employment | 9',?300 o 10.,370 20,270
3. Area in opération 40% 52%
4. Workers (acti_ye) | 4,040 5,430 9,470

Note: In compliance with the final comments made by the RTG, the rate
of green belt in the land use was reduced by 5.8% in the  short
term plan and net factory area was lncreased to 260 rai, However

_ the rate of change is considered within the planning allowance
for number of employment and water demand, no revision is made on
these figures,

4,2,2 cCandidate Type of Industries (EPZ &'GIEL

1) GIE

Though there is still uncertainty about location of the proposed car
manufacthring plant in Laem Chabang, it is hoped to be realized in some
way. Judging from the trend of market growth, type of activities, amount
of investment, employment and its impacts on the related industries, it
will become a nucleus factory in the GIE. Other types sounded to date
with the. concerned agencies are those manufacturers of welded steel

pipes, electric home appliances such as washing machine, refrigerator and
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aix ccnditioner, prestressed concrete products and wooden furnitures,
Also the result of the questionnaire survey conducted in last February
indicates that non metalic minerals industry, electrical machinery, foods
and textile industries are likely to locate in Laem Chébang for expansion

and relecation.
2) EPZ

Among those industries stated in 3,2.6, the industry which deals with
high technology products such as micro electronic devices and its related
products is considered as one of promising industries in addition to the
conventional type of EPZ industries. Their market is currently expanding
rapidly world wide and the BOI has been emphasising.on_promoting this
type of industry in Thailand. Another promising new type of industry is
such information processing related industries as printing, coding,

punching and programming which require labor intensive activitlies.
4.2.3 Facility Plan
The facilities of GIE & EPZ will have direct and indirect influence
on the incoming companiés, their empléyéés and visitors. 'Theg are chief-
iy designed to provide a broad range of services required for GIE & EPZ.
1) Facilities of -GIE.
(1) Estate Center
The facility includes IEAT regional office, exhibition roon,
library, canteen, shop, repair workshop and othérs. The size of the
. ‘ . o 2
land is lS,OOOm2 with the total floor space of building of 1,400m .
(2) GIE Sub-center
The facility includes a small meeting room, :a small hall, canteen

2 o
and others. There are two sub-centers and each has 250m of building

floor space at S;OOOm2 of land space.
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2)

(3) Sports Park
, 2 . :
The total space is 30,000m” which includes football ground,
running track, SWimming pool, tennis courts, basketball courts, Thai
football courts and others.
(4) Buffer Green Zone
A green belt of 100 meters wide is placed along the Route 3.

15) Green Belt along the Roads

A green belt of 25 meters wide is placed along intra urban pri-

mary road (VZ). A 15 meters wide green belt is secured along both

sides of the main artery road.
Facilities of EPZ
{1} EPZ Center and Park

The facility includes a customs office, IEAT office, & meeting

_ room,canteen, ‘shop, tennis courts, basketball court and Thai foethall

- Sy . 2
court. The total floor space of the building is 500m” in the land

2.
space of 21,000m .
(2) EPZ Sub—dentér

Thelfacility includes a small hall, canteen and shop. The total

2 : 2
floor space of the building is 250m” in the land space of 7,200m .

(3) EPZ Guard House

The area of 6,000m2 includes SOmZ floor space of building, park-

ing, bus stop and others, as shown in Fig. 4.2.2.
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(4) Warehouse

o 2
The floor space of warehouse building of 3,000m at the land

space of 8,500m%.
(5) Standard Pactory Building (SFB)

There are two types of the SFB. A-type SFB is a single storey
building with 810m2 floor space in the land space of 3,000m2, Eight
A~-type buildingé are planned to be built. B~-type SFB is a three
storey building with the total floor épace of 2,43Dm2 in the land

2 . .
space of 6,000m . Four B-type buildings are planned tc be built.
(6} Green belt and perimeter road
A 12 meters wide green belt is secured along the FPZ boundary and

perimeter road of 3 wmeters width is placed in this green belf, as

shown in Fig. 4.2.3.

4.2.4 Land Use Plan

1} Basic Policy on Land Use Plan

The basic policy is to provide.a good pfoductivé.énvirdnment which is
essential for formation of GIE & EPZ. In additién, an attractive.work
environment and scenic beauty should pe created in the eastate itself.
It is planned that the eaéte should have a high level of services with

higher land utilization efficiency and less development costs.
2) Land Use Plan

Areas shown in Fig. 4,2.4 and 4.2.6 are selected to be developed in
the short~term plan for CIE and EPZ respectively. In accordance with

basic policy as described above, GIE with 1,367 gross rai and EPZ with

423 gross rai are planned to be utilized as follows.
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GIE

2
Area (m )

Ttem (Rai) Ratio (%)
1. Estate Center & sub 40,000 25 1.8
2. Factory Land 1,508,195 943 69,0
3. Green Belt 248, 280 155 11.4
4. Park 75,000 47 3.4
5, Road 282,075 176 12.9
6. Channel 33,450 21 1.5
Total 2,187,000 1,367 . 100.0
EPZ
Item Area (mz) (Rai) Ratio (%)
1. EPZ Center & sub 25,000 16 3,7
2. Factory Land 461,025 : 288 68.1
3. Green Belt 34,860 22 5,1
4. park 15,000 9 2.2
5. Road 111,475 70 16.5
6. Channel. - 29,640 19 4,4
. motal 677,000 424 100.0

Land use plans for GIE and EPZ are shown in Fig. 4.2.5 and 4.2.7

respectively}

4.2.5 For Realization of the Short Term Plan

The project 1is designed_té develop a new population growth center in
the Eastern Seaboard sub-region in order to prombte regional development,
to help restructure the country's industrial base and to contribute to
help.contrOI the excessive grbwth of Bangkok. Development of commercial
port, industtial estatés and urban areas are all required to_be integrat-
ed to synchronize effectively and efficiently to achieve thé above goals.
Industrial location as planned could not realize without a concerted
The followings are the actions to be

efforts of all parties concerned,
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taken for promotion of industrial location in Laem Chabang in addition to

the points stated in 3.2,10,

1)

2)

3)

4)

5}

6)

7

reriodical publicity of the plan and progress of the development to
the members of Thai economic organizations such as Thal Association
of Industries, Thai Chember of Commerce and resident foreign busi-

nessmen's asscociations.

To proceed to detailed engineering design to facilitate implementa-
tion as scheduled and to formulate a pricing policy with precise land

sale prices.

To establish a further ingentive package if necessary after further
studies on strategic types of industries for their location are made.
Possible competition with the EPZ's in the other East Asian countries

particularly with the China’s Special Econimic zones,

Early anncuncement of the container terminal operators and new ship-
ping. tariff rates to convince the investors of the advéntages -and

certainty of the Laem Chabang port operation.

Preparation of the inventory of the existing and potential labor
resources showing guantity and gquality that will bhecome available

arocund 1987 onwards.

‘Further study on viability of converting the Utapao airport into a
‘regular international aircargeo terminal to attract the multinational

'high'technology industries.

In order not to miss opportunity to promote early settlement 6f the
factories in Laem Chabang at pre-~development and development stages,
consideration should be givén to allow those investors requiring
small and medium plots for urgent occupancy. The area deemad appro-
priate to accommodate is the northern portion of GiE under the short
term plan and. the 'provisional infrastructures are required to be

developed.
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Fig. 4.2.4
Selected Site for GIE
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Fig. 428 -
Selected Site for EPZ
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4.3

Port Development Plan

Following are the key faclors necessary for preparinq layout plan and

design in the short-term development plan,

1} Cargo Volume Forecast

Total combined

volume for Capacity
Commodity Bangkok and Laem of Potential Demand for
Chabang Ports  Bangkok Laem Chabang Port
1991 1991
Container Total 5.3 - 6.3 3.0 2.3 - 3.3
Import 2.7 -~ 3.1 (2.8)
Export 2.6 - 3,2
Break Bulk Total 4.7 - 5.0 4.5 0.2 - 0.5
Import 4.4 - 4.7 (0.4)
Export 0.3 - 0.3
Break Bulk Domestic G.23 0.23
Tapioca Export 7.0 ~ 8.1 4.5
Sugar Export 2.3 - 3.0 2.2 6.1 -~ 0.7
. {0.4)
Moldsses Expdrt‘ 0.9 - 1.2 0.9 0 ~ 0.3
' (0.2}
Total 21.3 - 23.8 7.3 - 9.5
(8.5)
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2)

Berth Requirements

Tralffic Average No. of Berth
Demgnd Load/ Ship Handl- time No. of
Commodity {10 Unleoad Ship Size Calls/ ing {(hour/ Bereh
ton)  per ship Annum  Speed Ship} .
1991 1991 199]
Container 2.8 500 TEU 33,000DWT 564 20 12.5 3k
(2,000TEU) . TEU/h . (15.5
x 2 including
idle time)
Break Bulk G.4 3,000t 40, 000DWT 117 - {-13m) TR
-15, 000DWT 260mx 2B
' {~10m)
185mx 5B
Break Bulk 0.23 - 15, 000DwWT - - (280m) #%+
{Domestic)
Tapioca 4,5 80, 000t 142, 000DWT 57 1,000 80 H
t/h
Sugar 0.4 20,000t 25, 000DWT 23 1,000 20
t/n
Molasses 0.2 20,000t 25, 00ODWT 9 500 40 1

* 1 TEU=10t.

Four gantry cranes are to be installed for three berths.

The average throughput is about 1.2 million tons per annum,

* %

al berths of Kong Toei and others ports,

xE%

/isop
F2:
/3:p

1

800t per meter per annum,

0.40 (1991; 0,27} (= herth cccupancy rate)

0.52-0.6

0.27-0.35 {1991; 0.,1-0.13)
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3) Water ¥Front Demand

Allowable
group Pepth (L.L.W.} Water Water
Front Helight
Ship building and repair yard (-5 m minimuam) 400 m 2.0 wm /1
{Possibly private wharves for {-11 m desirable) -
future factories)
. Aqri-bulk export terminal (~13 m) 340 m 1.8 m /2
' -12 m} 225 m - 1.2 wm
., Container terminal (-13 m) 900 m 0.75 m /2
Ereak bulk terminal (-13 m) 300 m 0.75 m /2
. Quaywalls for domestic shipping (-5 m) 280 m 0.3 m
Basin for auxiliary port ships/3 {(-3 - 5m 0.3 m

/1: The ship building facilities will not require a sheltered area if the
wave height is less than 2 m, but the bulk darriers in the agri-bulk

terminal are more sensitive to wave action. -
/2: NEDECO Study, 1978.

barges and dredgers.

4} Land'RéQUirement

Busihess/Commercial Area 36 ha

{(Gross)
Distribution/Storage Area 60 ha
(Net)
Wharf Area (Gross} 1le ha

5) Port Layout and Design

/3: Such as tugs, pilotboats, water and bunker oil supply boats, 13ift

On the basis of these key factors for port planning, the short-term

port layout plan is prepared as shown in Fig. 4.3.1.

of port facilities are given in detail in the Sectoral Report.

rreliminayy designs

6) Construction Cost Estimate for Short-Term Development

The construction cost for the short-term development is estimated as

follows;
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" Cost Estimate for the Short-Term Development

(Unit: HlOG)

. . Local Foreign :
1t g it \ \ Tota
tten Unit - Quantity Portion Portion Total
1. Public Facilities and -
wWharves L..S. 1 2,472 2,483 4,955
2. Private Facilitles and . _
Wharves 491 502 993
a. Agribulk Wharf L.s. 1 178 215 393
b. Sugar/Molasses Whart L.S, 1 168 166 334
c. Ship Repalr Yard L.S, 1 145 121 266
Total 2,963

2,985 5,948
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4,4 Urban Development Plan

4.4,1 Population Projection

1) FEmployment Prdjection

Employment for short term development of Laem Chabang Complex is

estimated as below.

{1) Direct Induced: 16,670
{EPZ): (5,430)
{GIE): ({4,040)

_ _ {Poxrt}): (7,200)

(2) Multiplier effect employee: 8,130
Total 24,800

For multplier effect employee, detail is shown in the Sectoral Re-
port. {The multiplier effects of the direct induced éﬁployment will not

be fully expected in the short period.)
2) MNew Town Population Projection

Population in new town in calculated acceording to the procedure

summarized in Table 4;4.1 and obtained as beloﬁ.

Population in new town : 24,000
Pobﬁlation in other area : 8,100
{including business and

commercial area)

pPopulation in the new town for the short term development is fore-
casted to be 21,400 persons as minimum case and 27,000 persons as max imum
case. A planned population 24,000 persons in the new town is calculated

as the mean of minimum and maximim numbers,
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3)

aAge and Sex Distribution
{1) Male and Female Distribution of Migrants

Male and Female distribution of migrants is assumed to follow the

same pattern as induced employments.

Following assumption was made to figure out the sex distribution

of induced employments, as shown Table 4.4.2.

For age sex distribution of migrant population, there is no
decent example exactly applicable to Laem Chabang Development Pro-
ject. Considering ‘that Laem Chabahq is located in Changwat Chonburi,
age gex distribution of .Changwat Chonburi between 1975 and 1980 is
basically applied to the new towﬁ population in this study with some
adjustments required due to particular characteristics of the Laem

Chabang development,  Adjustments made are summarized as follows.
(i) Sex distribution

Male Female

Changwat. Chonburi, : 58% 42%
New Town : - 545 46%

These percentages for the new town are from male and female

distribution of induced eﬁployments.
(i) Male and female distribution of age qroups 15-19 and 20-24 is
adjusted, because large number of employments in EPZ will be

female of these age groups.

The result of calculation is shown as follows.
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Age Group Total Male (%) Female {%)
0- 4 1,830 920 { 7.1) 910 { 8.2)
5- 9 1,930 970 { 7.5) 960 { 8.7)

10-14 - 1,890 960 { 7.4) 930 { 8.4)

15-19 3,540 1,770 (13.7) 1,770 (16.1)

20-24 6,780 4,060 (31.3) 2,720 (24.6)

25-29 2,950 1,530 {11.8) 1,420 {12.9)

30-39 2,700 1,470 (11.3) 1,230 (11.1)

40-49 1,290 720 ( 5.6) 570 (.5.2)

50-59 620 350 ( 2.7) 270 ( 2.4)

60 over 470 210 ( 1.6) 260 { 2.4)

Total 24,000 - 12,960 (100) 11,040 (100)

{100%) {54%) (46%)

4.4.2 Land Use Plan

1) Selection of the Site for the Short Teim

The site for thé short term development is selected considering

following factors.

- Proximity to  the short term development area of the port and

industry -

- Easy access from the route 3

- Suitability of topography for sewerage, drainage and flood con-

trol systenms:

- BAvoiding the area of existing settlements {100 to 200 m from
route 3}
- Avoiding'the district distributor (V3, 40 m R.O.W) road tc cut

through school district.

Areca to be developed in the short-term is proposed to be bounded by
the south of the central west-east distributor road, the north of the

southern east-west distric distributor road,

distributor road as shown in Fig. 4.1.1.

the west of the north-south



2}  Area Allotmwnt by Land Use for Short Term Development

Area allotmwnt of the new town is planned as shown in Table 4.4,3 and

model land use plan is shown in Fig. 4.4.1.

4.4.3 Community Facilities
1) Educational Facilities

The new town with a population of 24,000 is estimated to require.one
seceondary school, two primary schools and eight kindergardens in the vyear
1991. At the beginning of the.short ‘term development, however, less
numper of schools would be required to be built considering the charac-
teristics of the age structure of inhabitant of the new town. The total
numper of schools said above must be provided within several years aftex
peoéle start living in the new town. Area required for these schools are

as follows.

Kinder~  Primary Secondary

Ttem garten -School School
No. of schools 7 - 8 2 . 1
hrea per one school 0.32 2.5 8.0
Total Area (ha) 2.56 . 5.0 8.0

Bocording to the population allotment by age, number of pupils and

students in the short term development is assumed as follows:
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) /1 . Mo. of
hge No. of person &= No. of pupils i zhoc
g. 8 pupils pupi 15/schoo] No. of schools
i 4 )
4 - 5 752 + 31 /4 783 x 90% /2 250 3 Kindergarten
= 700
L /4 . /3 ) C oo
6 - Il 2,300 + 96 — 2,396 x 82.6% ~> 2,000 - 2,600 1 Primary
= 1,980 School
12 - 17 3,258 + 136 2 3,304 /3
-1 . e ; X ©69.5% 2,400 - 2,800 1 Secondary
= 2,360 School
Note: /1 See age structure in the New Town, 1991
/2 The assumed percentage of kindergarden attendance.
/3 The percentdge of school attendance which is based on popula-
tion of age by school attendance of "Population & Housing
Census, 1980, Bangkok Metropolis, . NSOY, ' ;
Primary School is compulsory educational facility, so  the
capacity of the facility ought to have 2,300 - 2,400 pupils
unless private school attendants etc. are expected.
/4 Pupils from the Business and Commercial Area (1,000 population)

For the higher education, the existing technical college in the

Sattahip would be utilized after expanding the facilities in accordance

with the future increasing demand for higher education, pérticularly

related with industrial activities in the Complex.

A training school and. a vocational school are proposed to be esta-

blished in the business & commercial area for providing technical train-

ing related with port and industrial activities.

2) Community Facilities

(1) Neighborhood Center

Two neighborhood units are planned for shert term development.

One neighborhood unit comprises the following community facilities in

ﬁhe central area cof each neighbofhood to serve as the neighborhood

center.

-~ Mail box, Telephane booth
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~ Retail shop and restaurant

(shophouse: 110 shops x 64 m2 = 7,040 mzf

Rased on the discussions with NHA, it is considered that a com-
munity center will be necessary for two neighborhoods, functioning as

a core of the new town in the short term development.
{2} Community Center

The following facilities would be included in a community center.

The area required for a community center is about 4.3 ha.

- Shopping center (prlvate, 70 shops x 64 m2 = 4,480 m2)

- Health office (1, OOO m )

- Post office (1,500 m )

- Police station {1,000 m2)

—'Municipal office {2,000 m2)

- Banks (3,000 )

- Service shops (batBer, laﬁﬁdry, photographic, gas service, /X
'60 shops x 64 m2 =.3,840 m2)

-~ Restaurant {30 shops x 64 m2 = 1,920 mz} /1

- Hospital (private, 30 facilities x 200 m> = 6,000 m>)

~ Car park and others (18,260 m2)

/1: Some parts of the business and commercial functions would be

performed by providing more shophouses.

4.4.4 Parks and Open.Space

Parks and open space are planned to be provided as follows in the

short term development.,
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Item Remarks

1} Neighborﬁood park 2 x 2 ha = 4 ha

2) Play ground ' 8 x 0.25 = 2 ha

3} Dbistrict park no development for short term

4} Play lot (tot lot) 0.04 ha per 40 ~ 50 dwelling units

No district park is planned in the short term‘plan. It will bhe
planned in the later phase providing one district park for four neighbor-

hoocd units.

The buffér area between the Sukhumvit Road (Route 3) and the new town
will be provided to- decrease noise from the route 3 as well as to avoid
compensation for relocation of the inhabitants now residing aleng the

Sukhumvit Rcad by leaving the area as it is,

4,4,5 Housing'Developméht Plan
1) Procedure to figure out Housing Demand

Housing demand and supply for the short term development has been

calculated according to the folliowing procedure.
{1) Total employment to live in new town
{2) Classification of Occupation:
Group A {Unskilled & semi~skilled labor}
Group B {Skilled lakor & technician)
Group C (Executives & managers)
(3) Family Types:
Single Family

Married Family

{4} Number of Households
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(5) Number of Household by income groups

(6) Housing supply number and type of houses by'income-group and family

type -
2) Numbers of Total Imployment in New Town

Number of the total employment to live in the new town were calculat-
ed by the following procedures. The proportion of employee types which
is based on the characteristics of the manpower for each industry is as

follows:

The nurbers of enployees to live in the New Town
by work status for the short term development
{unit: persons)

Skilled  Unskilled

" q l .
Item Tota Manager 1abor " Labor
1. Direct Induced Employee
1) Tndustrial Estate 5,420 130 407 4,883
(100) (2.4) (7.5) (90.1)
2}  Port ' 4,120 82 906 3,132
' (100) (2.0) (22.0) (76.0)
2. Multiplier effect 2,580 106 . 844 1,630
= ' (100.0) (4.1) (32.7) - {63.2)
2. SRI, TORC, ESSO* 480 12 36 432
{100.0) (2.4) {7.5) (90.1)
Total ' 12,600 - 330 2,193 10,077
(2.6) (17.4) (80.1)

* Calculated using the proportion of work status in the industrial estate
Note (1): ( )} indicates percent
(2): Please refer to the Appendix of the Sectoral Report ITI for the
figures for the number of the occupational groups shown in the
above table. :

3} Classification of Employment by Income level

Various kinds of employment are classified into the followihg three

-groups according to their income levels.
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Group Income level {(F/month) Occupation

A Low income ’ Unskilled, Semi-skilled workers:
{(Les than 5,000) ' '

Transportation Equipment operators,
Craftmen, Production workers and
Laborers Service workers

B Middle income Skilled workers:
{5,001 -~ 9,000)

Professional, Technical, Clerical and
Sales workers

e

High income _ Executive, Administrative, Manaqerial
{Moxre than 2,001) staffs and Government officials

Source:; 1980, Population & Housing Census by NSO
1981, Labor Force Survey by NS5O

4) Household Structure by Type of Family
Proportion of single and married family in Laem Chabaﬁg was assumed

with reference to the current situation in- Bangkck and Central Region as

follows.

. {Unit: %)
Area . 8ingle . Married
Bangkok 43.5 56,5
Central Region 48.4 T 51.6
(Municipal Area) .
Laem Chébang 50,0 - - 50.0

Source: Report of the Labour Force Survey, 1981
5) Types of Housing Units
After discussing with the NHA, the bousing types with average plot

sizes are classified into the following B to E groups which are corres-

ponding to dweller’'s income levels.
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Group j Types Average plot size (mz)

B. B-1 Row House~1 storey s 100
B-2 Row Housc—~2 storey ' | 100
c. C-1 Semi-Detached House-1 storey 200
Cc-2 Semi—Detached House-2 storey 200
. D-1 Detached House-l storey 300
D-2 Detached House-2 storey _ 300
E. E-1 Shop House-2 storey _ 64
E-2 Shop House-3 storey ' o - 64

6) Number of Housholds by Gruop, Family Types
Number of Households is as calculated in Table 4.4.4,
7) Income Structure of Households (1991)

Number of households by each income group is presented with housing -

types for 1991 as below.

Income level Number of Houses Type
{B/month)
3,000 - 5,000 ’ 1,260 (25%) a part of Row Houses

5,001 - 9,000 3,363 (65%) a part of Row Houses and

seml Detached Houses

9,000 over 510 (10%) Detached Houses, Shop Houses
and a part of'semi Detached

Houses and Shop Houses

Total 5,133 (100%)

- 220 -



Table 4.4.1 PROJECTION OF EMPLOYMENT AND POPULATION 1IN
NEW TOWN FOR SHORT-TERM

B.  LOCALLY

!

coefficient

- 221 -~

GRO ) . n] '
A EmgigyggNT AVATLABLE ALLOCATION OF EMPLOYMENT
A EMPLOYMENT NEW TOWN OTHER AREA
EPZ & GIE 9,470 3,450 5,420 /2 600
PORT 7,200 2,620 4,120 /2 460
MULTIPLIER 5,700 (Min.) 3,840 1,100 760
EFFECT - - 10,530 (Max.) /7 - 4,010 /3 ~ 2,680
(nean = 8,130) mean = 2,580) (mean = 1,720)
SRI,TORCFESSO 3,000 1,090 480 /4 1,430
TOTAL - 25,370 11,000 /1 11,120 3,250
- 30,200 ~ 14,030 - - 5,170
{(mean = 27,800) (mean = 12,600) (mean = 4,200)
~ POPULATION 21, 400 6,250
' "-27’000./5 - 10,000
(mean‘é 24,;000) {mean = 8,100)
/1: 7.5% of Labor force in 30 km radius from Laem Chabang
/2: 90% of Migrant Employment = (A - B) x 0.9
/31 60% - do = % 0.6
/4 25% ~ do - X 0.25
/5: Population = 1.92 (by ESS)
Employment 2
/6: For minimum case of multiplier effect, refer to Appendix II-1.
/7: Maximum case of multiplier effect is calculated based on ESS



Table 4.4.2

MALW, AND FEMALE DISTRIBUTION OF

FOR THE SHORT TERM DEVELOPMENT.

INDUCED EMPLOYMENT

No. :

Area of Male - Female
o Enployee No., % No.
Por t 7,200 wharf & 3,636 95 3,454 5 182

Digtribution
Business/1 3,564 s2 1,853 48 1,711
& Commercial : '
EP%/2 5,430 15 815 85 4,615
GIE 4,040 58 2,343 42 1,697
Multiplier/3 8,120. 59 4,791 41 3,329
SRI, TORC, 3,000 58 1,740 42 1,260
ES50
Total 27,790 54 14,996 46 12,794
/l: Based on the sex distribution of economically active population of
Commerce; Services and Banks & other Fipancial Institutions,
Insurance and Real Estate. (1980 Population & Housing Census,
Changwat Chonburi.) :
/2: Based on.Lat Krabang EPZ.

/3: Based on the sex distribution of economically active population of
all industry excluding Agriculature, Forestry, Hunting & Fishing;
Mining & Quarring and Activities not Adequately Described or

Unknown.
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Table 4,4.3 LAND USE OF NEW TOWN (SHORT-TERM PLAN)

Item

Area {ha) (Rai) Ratio (%)
1." Residential Use (net) 61.0 381 52.9
2. Community Center 4.3 27 3.7
_(shop.houses) {2.0) {13)
{other community facilities) (2.3} {(14)
3. Schools 15.6 97 13.5
Segondary School (8 ha x 1) {(8.0) (50)
Primary School (2.5 ha x 2) (5.0)  (31)
Kindergarten (0.32 ha x B) (2.6) (18)
4. Parks 8.8 55 7.6
MNeighborhood Park {4.0) (2%)
play Ground (0.25 ha x 8) (2.0)  (12)
Play Lot (0.04 ha x 70) (2.8) {18)
5. Roads and Car Parking 25.7 161 22.3
Roads Area /1 (21.7) (1386}
Car Parking Area {4.0) (25)
Total 115.4 721 100

Area of V4 road (14.7ha) surrfounding new town is not included.
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4.5 Transportation Development Plan

4.5.,1 Cargo and Passenger Transport Demand

Cargo transport &emand for the short term plan has already béen
described in Section 3.5, Estimation methods and resulting volume esti-

mates are presented in the Section.

Methods of passenger transport demand projections have been pfesented
in Section 3.5. Table 4.5.1 shows origins and destinations of peak hour
passenger traffic flows, and Figure 4.5.1 illustrates peak hour passenger

movements in the form of desire line diagram.

Table 4.5.2 shows origins and destinations of morning peak hour
vehicle traffic of private vehicles (paséenger cars and motorcycles), and
public transport {buses). Figure 4.5.2 shows peak hour oneway traffic

volumes in PCUs on the short term plan road network in 1991.

4.5.2 Road Flanning

1} Traffic Capacity

Tréffic Capacitiés‘of the planned foads ware determined on the basis
of chéracteristicé of the reoad, conditions along the road and elements of
the road cross—section_including the number of lanes. Traffic capacites
of the general section and intersection were calculated as shown in Table

4,5.3,
2) Number of Lanes
The number of lanes of each road was examnined by a comparison between

traffic capacity and forecasted future traffic volume, with due consider-

ations to the possibility of stage construction.

- 227 -



(1) V3 Road within the New Town

Future traffic volume in year 1991 on this road was foreéasted-to
be about 1270 vehicles per hour {one direction) and the traffic
capacity on this road per one lane was estimated to be about 1070
vehicles per hour. Therefore, a 2 lane dual carriageway is required

in this stage (shorl term).

Taking into account.the future traffic volume in year 2001, a 2
lane dual carriageway should be able tq_control the future traffic
volume. After in year 2001, traffic volume'will exceed the traffic
capacity. 1In this a case, a 3 lane dual carriageway will be required

after the year 2001.
{2) V3 Road within the Business Area

As a result of the traffic projection for the year 1991. A 2
lane dual carriageway was adopted'for the short term stage, However,

by the year 2001, a 3 lane dual carriageway will be required.
{3) v, Inter Urban Primary Road

The future traffic volume in year 1991 on this road was forecast-
ed to be about 500 vehicles per hour. From a view point of traffic
volume, a 2 lane road on both.direction should be able to accommodate
the future traffic volume. -But, taking into'accouﬁt the functiéns
and characteristics of the road and traffic flow'characteristics, a 2

lane dual carriageway was adopted for this stage.
Considering the land use along the Vz road in the short ternm
stage,ifrontage roads are not to be constructed. Frontage roads may

be constructed depending upon the progress of industrial development,

The typical road cross-sections for short term development stage

are illustrated in Fig. 4.5.3 to 4.5.7.
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3} Road Network

The road network configuration for the short term stage developmeht
was examined against the development programs of the industrial estate
and the port. The road network configuration for the short term is

illustrated in Fig, 4.5.8.
4) Intersection Design

Design of intersections were carried out taking inte account traffic
flow, traffic volume, stage construction and économic considerations,
Preliminary plans of main intersections are illustrated in the Sectoral
Report IV, Main traffic flows of the main intersection on the existing
Route 3 are found in the direction from Chonburi- to the industrial and
port develcopment arvea. These intersections are provided with two riéht

turning lanes.
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Table 4.5.3 TRAFFIC CAPACITY

{vV/H)

4 Class ~ General . Inter- No. of
Roa ass Sectlion section Lane
‘Inter Urban Primary (Vi) 5,200 4,300 4
Intra Urban Primary (Vj) 5,200 4,300 4
District ' (V3) 4,700 4,300 4

Local Road (V) 1,300 900 2
Collector Road {Vs) 1,000 9500 2
Access Road (Vg) 700 - 600 1
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1} Intra Urbdn Primary Road (Vz-1)
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' : KINGDOM OF THAILAND
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THE STUDY ON THE DEVELOPMENT PROJECT
OF LAEM CHABANG COASTAL AREA

JAPAN INTERNATIONAL CCOPERATION AGENCY

Fig. 4.5.3
Typical Cross-Section (Short-Term)
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4) Local Road (Ve-1) (For New Town Ared)
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5) Collector (Vs-1) (For New Town Area)
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Fig. 4.5.4 o
Typical Cross-Section {Short-Term)
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7) Access Road (Vr) (For New Town Area)

8) Local Road (Va) (For Industrial Estate Area)
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9) Collector (Vs) (For Industrial Estate Area)
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LEGEND KINGDOM OF THAILAND
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Fig. 4.5.5 .
Typical Cross-Section {Short Term)
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Fig. 4.5.6
Typical Cross-Section {Short Term)
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1) Local Road(Va-2) (For Business & Commercial Area)
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Fig. 4.5.7
Typical Cross-Section {Short Term}
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4.6 Utility Development Plan

4,6.1 Water Supply
1) Water Demand

The target year shall bhe 1991, Estimation of the water demand for
domegtic, industrial, port and business and commercial use with respect
to the short-term plan was made. Results are shown in the following

table. Detailed computation for each items is described in the Sectoral

Report.
Area Water use ‘per day per year
‘(m3) {x lD6m3)
_ Domestic’ /1 4800 ' 1.8 .
Laem Chabang Industrial /2 23300 7.0
Complex Business /1 ) 1160 0.4
Port /1 900 0.3
Others /1 _ Démestic' /1 | 8200 3.0
Total ) 38300 12.0

/1: computed as 365 days per year
/2: computed as 300 working days per year

/3: Residencial development area except the Laem Chabang Complex
2) Identification of Pipeline Study

Total water‘deﬁand in the short-term developmént plan is estimated to
be 12,95 x lDng/year for purified water and 16.2 x 106m3/year for raw
water, supposing inclusion of unaccounted-for-water of 29% which corres-
ponds to the rate in the lonq term pldn According to the pipe- 1ine
study, water supply capacity ‘of Nong-Kho reservoir is only 10.2 » 10 m /
year, therefore deficit of water for 6.0 x lOEm /year must be conveyed

from Nong Plai-Lai reservoir in the Rayong River Basin.
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3}  Water Supply Planning

As is described in the long-term plan, Laem Chabang Comprex is devid-

od into high land distribution area and low land distribution area.
The short-term development area is situated in low land distributing
area. Project water supply from the distributing basin in the short-term

plan is shown in the following table.

(Unit: m°/d)

Mean daily — Max daily s Max'hourly /2

Donestic ' 4800 6700 10,100
Industrial 23300 32600 © 48,900
Port 900 1300 2,000 -
Business 1100 1500 2,300
Total 30100 42100 ' 63,300

“/1: Mean daily % 1.4
/2: Daily Max x 1.5

(1) Filtration Plant

Water demand in the short—term.plan corresponds to aroun& 40% of
water demand of the long-term plan, Filtration plant in the long-~
term’ plan conéists of 2 sets with 8 systems, ' Theréfore, filtration
piant is proposéd to be developed with 1 set in the short-term plan.

The outline of filtration plant facilities is shown in Table 4.6.1.
4) Water Distribution System

Distribution facilities consist of distribution basin and distribu-
" tion pi?es. Capacity of the distribution basin is planned as 14500 m3
eguivalent to 8 hours wolume 6f daily maxifum water supply plus fire
flow. Distribution pipes are planned according to the layout and dia-
meter which are studied in the long-term plén. Proposed layout plan for

water supply system.is shown in Fig, 4.6.1.
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4.6.2 Sewerage System

1) Quantity and Quality of Sewage

Project guantity and quality of the sewage in the short-term plan are

obtained by the same method as long-term plan. The results are shown in

the following table. Detailed computation is summarized in the Secloral

Report.

Sewage quantity

{Unit: mB/d)

Source Mean Daily Max Daily  Max Hourly Ground Water
_";ew'Town. 4300 6000 f 9000 1200

EPZ | 3400 4800 7200 1000

GIE 17600 24600 36900 4900

22;;23i?a§ iren .1000 | 1400 2100 300

Wharf . 800 1100 1700 200

rotal : 27100 37900 56000 7600

Sewage quality

{Unit: mg/1)

BOD - ocon - $5

T-P

160 : 100 170

21

2

results of computation

2) Sewerage System

(1) Sewers

Note: Value of BOD, COD, 55 are 20% higher than the

Selection of cross-sectional measurements is done consequent to

the decision of the long-term plan,

n

case that the system is

designed according to the long-term plan, decrease of the velocity in

the 1Lrunk sewer will be brought due to excessive cross-sectional

capacity. lHowever,
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future when the system 1is @designed only to meet the short-term de-
mand, in order to fulufill large requirement of the rate of dis-
charge, Therefore, from the osconomical view point, it 'is recommended

to construct sewers with the capacity for long-term plan.

Layout plan for sewerage system for the short-term plan. is shown

in Fig. 4.6.2,
(2} Sewage Treatment Plant

Oxdation ditch process is proposed as the most suitable treating

Process in Laem Chabang Complex.

Treatment plant in the long-term plan consists of 10 sets, Four sets

out of ten sets shall be  constructed: in the short-term plan. to meet

short-term demand. Outline for the treatment plant facilities and flow

sheet are shown in Table 4.6.2 and ¥ig. 4.6.3 respectively.

4.6.3 Drainage System

{1

(2)

(3)

(4)

Following items are indentified in the long-term plan.

In the selection of distribution system, open <channel system is
prefererable to closed conduit system.
5 year rveturn period is reasonable for the interval of storm recur-

rence,

Proposed water elevation of the outlet as well as one at the port

shall be M.S5.L +%.75m.

If the project is carried out using ground elevation as M.5.L +3.0 m

in the project area except housing estate, it will not be affected

‘from the sea water of which level is M.S.L +1.75 m.
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However, the bottom gradient of the channels must be designed with
the range from 0.2% (1/5000) to 0.5% (1/2000}, so that the water velocity

in the channel partially comes to approximately 0.5 m/sec.
The short-term plan has thus been formulated in line with these

factors clarified in the long-term plan, The layout plan for the sewer-

age system in the short-term plan is shown in Fig. 4.6,4.

4.6.4 Solid Waste Disposal

A part of reserved area for the future expansion of port could he
utilized as the solid waste disposal tip for Laem Chabang Complex for the

short~term development.

Solid waste volume during 4 years (1988-1991) would be less than
200,000 m3 which will need a tip of 10 ha with 2 m depth,

4.6.5 Power

Power demand in the Laem Chabang Complex was assumed at 88.5 MW in

1991.

Power demand of new town, industrial estate and port area are given

as below:

Power Demand Area ' power Demand (MW)
New Town ' 9.1
Industrial Estate 58.6
Port Area 20.8

Total o 88.5

As shown above, 66% of total power demand in the Laem Chabang Complex
is concéntrated in the industrial estate, and the other demand are dis-

tributed 24% in the port area and 10% in new town.
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