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(BHF )Y LM E (197745 ) (20 AL oSN .
OF (& 4 B - sl
s 2 k ed []
2o S fil wesemacl e o e g [N
3 i M4
Tot) 4,190 653,740 | 07,264,439 | 171,549,304 319,754,:252 148,204,948
31119) | Manufacture of ether meat products 7 190 1,827 31,299 37,338 6,209
Milk factories 13 2,249 141,867 2,385,180 2,867,148 480,968
(G| Manufacture of ice-crean: 18 1,462 59,088 622,528 | 1,002,863 380,335
(311313| Canning of feuit and vegetables 12 16,894 236320 1 2449359 | 1,639,719 1,190,360
3132)| Manufacture of soy sauce and soy curds 4 196 2,252 28,713 30,177 8,464
13| Other canning and preserving of fruit and vegetables 13 2,370 2.7.527 134,276 218,487 84,211
GLAD! Canning of fish. 4 995 U523 22,393 156,609 34,216
Marufactore of fish sauce 16 438 2,979 23,543 13,043 9,500
@@ Preserving and processing ufﬂsh shrllhsh and mher o
sea foods 97 23,903 379,353 1,430,899 ‘8402916 972,017
@ Manufacture of oils and fats 32 4.158 106,384 1,526,653 | 2,245,277 718624
31161 Rice miills 383 8,819 104,144 5,653,088 §1,463,793 5,810,705
31171 | Bakeries 39 2,312 27,493 117,487 230,971 113,484
EITK]

: Manufacture of noudies and simiter producis 3z 1,201 8,065 54,366 78,290 23,924
31181 | Sugar factories 101 55,519 1,013,102 | 22,864,393 | 33,870,687 { 11,006,294
31212 | Manufacturé of ice 109 2,381 35425 195,791 304,755 108,964
31219 | Manufacture of other food products 25 322 3,365 40,069 53,230 13,161

(312201 Manufacture of prepared animal fecds 42 - 8,505 83,546 2,441,090 3081411 640,321
3130 Distilling, rectifying and blending spirits 65 62,656 3,104,683 B8.455,790 ; 45,285,939 36,830,149
31320 |, Wine industries 2 B . D D D D
3330 | Breweris 3 2,033 16,522 | 1,297,542, 3353517 | 2,075,975
31340 | Soft drinks and carbonated walers industries 2| 11,797 333,790 | 1,843,643 | 3,179,076 1,335433
31420 | Manufacture of tobacco products ¢ 33,488 2812011 | 10,990,869 |. 38,359.952 | 27,369,083
32111 | Silk reeling 3 108 L18s | - 5031 | 838s 3,354
321i2 Com:n ginning 25" 1,618 10,774 796,406 1,061,875 '265,469
32113 Spmnmg of cotton and man-made fibres 73 18,312 397,793 2,902,648 3,866,351 964,203
324 ~ Silk wedving ) 19 2,589 11,864 93,482 139,454 45,972
RIS | Weaving of catton and man-inade fibres 283 77,845 1,194.462 9,203,559 1 201,489,043 § 12,285484
N7 Textile printing 11 434 4,029 15,100 - 22,306 7.206
32518 | Textide firishing 16 1472 20,583 113,232 186,543 73,311
32119 | Other spinning and weaving - 15 5,991 141,034 989,027 1,305,286 316,259

Manufactie of made-up textile goods, except . )
32120 wearing apparel 15 425 2,299 13,019 17,367 4,318
32130 | Kaitling mills 25 . 4,759 44,345 388,545 641,670 253,125
32150 ¢ Cordage, rope and Lwine irdustries . 2t 8,130 127,870 329417 663,845 - 334,428
1102 Manufacture of women's, girls* and infants clothes 31 5,269 80433 340,587 529637 189,050
32209 Manuf«clurc of other weanng apparel and ’ . .
’ accessories . 44 7,780 105,385 715478 948,531 233,053
32400 | Manuwfacture of Footwear, e‘(CLpl vulcanized of ) . _ .

moulded rubbe- or plastic footwear 13 489 3439 7,859 15,557 7.668
3311 Slwmll]s and plnnmg ‘mills 543 41,205 496,222 3,672,649 5,955,0.?7 2,282,428
a3 li_ Manufaclurc of veneer, plywood and veneered pdm:l 16 3,732 55,093 783,198 1,413,454 630,256
33113 | Manufzciure of builders’ woodwork 29 578 6,391 75,858 104,168 28,310
: ‘and smaHl cane ware

33190 . )

Wood and cork products not elsewhere classified 32 1,913 26,313 C173,322 317,029 43,707 -

(T3 ‘ : . N

Manufacture of wood furniture, fixture and flooring 83 4,782 59433 424,159 704,894 280,735
(33303} | Manufacture of ralean furniture 5 655 2,203 11,797 - 22,033 10,236
34111 Manufacture of pulp, paper and papcrboard ) . )
by machine 39 16,030 437,218 | 4,453,764 6,035,509 1,581,745
Manufucture of containers and boxes of paper . ) ) .
34120 and paperboazd 13 1,341 20,156 274,044 416,132 142,088
34190 | Manifacture of pulp, paper and _ . : .
paperboard articles not elsewhere classified 17 1,642 48,358 426,285 670,070 243,855
34204 | Printing other printed matters than newspapers 105 14,687 317415 1,309,864 2,513,134 1,203,270
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Printing services
Manufacture of basic industrit] chemicals, exeept
charcoul aud fertifizers
Manul'ncllu'é af synthetic resins,
plastic materials and artificial fibres
Manufactuze of painls, varnishes and lavquers
Manufzcture of drags medicene
Manutacture of soap and cleaning pepatations
Manufacluze of perfumes, cosmetics and other
toitet preparations
Manwnfacture of glves
Manufacture of incense praducts
Petroteunt refineries
Tyre and tube indusiries
Manufacture of rubber footweay
Manulacture of other rubber products
Man_ufuﬂure of other plastic preducts
Manufzcture of pattery
Manufzctuze of glss and glass products
Manufacture of structuzal clay prmiucfs
Manufactuse of eesent
Manufacture of line and plaster
Manufacture of concrete products
Manufactuee of non-inetalic mineral products
not elsewhese classified - ' ’
Iron and steel works and rolting mills
Iron and steel foundries
Non-ferrous metal basic industrics
Manulacture of furniture and fixture primarity
- el metal
Manufactuie of mclal.cans and shipping containers
Othes fabricated nletal'produ'cts not elsawhere
~ classified . : .
Maswfactuse of ag:icultumf machinery and
‘equipnient '
Manufacture of wood and metal working mackinery
Manufactote of hc;u_si:hold mxchinery and appliances
Manufacture of airconditioning machines
Manufacture of other ;haéhinery except clecirical
épparalus T . .
"Manufacture of radio, television and commenication
equipinent and apparatus
Manufacture of jusulated wire and czble .
Manufactuce of electric dccunuslators and battecles
Mamufacture of electric lamps
Building and repairing of wooden boats
Assembly of automobiles '
Manufacture of motor vehicle bodies
Qther motor vehicts industey
Manufactare of motorcycies, i[icyctes and bicycles
Manufactire of pmfessiuﬁa] and scientific, -
measuring, contrelling eqiipinent not olsewhere
classified, and of photographic and oplical goads
Manufaciure of jewellery
‘Manufacture of silverware and nielloware
Manufacture of sporting
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34
54
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30
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31
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22
104
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253

4,037
3.672

1,596
7,871

550

2,245

B0
204
1,246
§.233
3,008
5,923
2,658
7,341
10,276
2,985
12,574
876
9,007

4,242
22,224
2403
1,159

5,330
t0,006

5,815

2,210
238
427

1,584

2,937

55
3,626
n.
8,799
1,163
1,556
18,837
2,785
b0
1,555

636
144
392
27t

o N Al il iy
’j s ’“‘% i b t“ ;“J g | F
6014 17,581 29,747 12,166
114,261 850,105 | 1,329,175 479,070
4223281 10400221 1,545,151 505,029
59,460 480,323 810,064 329,739
154,547 803,048 1,521,025 657,377
GLT06 | E03S830( 1324850 289,520
45,865 372,688 542,813 170,125
416 5,505 8,36t 2,856
1,936 25467 29,969 4,502
242477 | 26135062 | 30,654,129 4,519.067
170435 | 2477149 | 5,305,734 | 2,828,585
23,102 138,142 206,690 68,548
89,554 | 2,142,260 2,635,383 493,123
. 29,142 153,422 308,486 155,064
97672 204 567 642,018 247451
258,561 | 1,049,089 [ 2,500,620 | 1.451,53;
22,965 57 482 94,129 36,847
954,801 | 9,222,364 | 14677308 | 54354944
12,192 48,627 113,862 65,835
326,563 | 1443,095 | 2468729 | 1,025,634
56,738 153,174 326,140° 172,966
783,734 1 6,671,988 | 8,540,958 | 2,468,970
31,696 | 106,221 W] 165,699
31,041 T9g1,504 | 1,033,290 131,786
103,497 803660 | 1,080,472 276,812
104,260 { 1,737,515 | 2,708,587 971,072
52,892 352,320 514,605 162,285
31,594 551,011 1,330,140 779,129
7,186 16,273 33,134 26,861
6,383 38,196 63,829 25,633
30,182 280,139 424,453 144,314
40,155 205,694 297,668 91,974
asg {3zl asw 1,326
65,644 62,076 F 1,013,370 451,194
‘D oD D D
151,590 Tz boz0103 469,012
13,662 61,430 77,129 15,699
57,750 - 174,192 703,088 728,896
1079456 | 12,098,310 | 22412862 | 19,314,552
75,319 434,823 609,771 174,948
39,567 129,776 219,592 80,816
30206 | 110219 ¢ 2449801} 1,139,502
9,615 29,262 45,525 16,263
2,568 - 56,261 15,015 18,754
4,870 75,249 85,280 14,031
2,103 23,261 37,559 14,298
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I. INTRODUCTION

In reéponse'tu the royguest of thezkoyul_Thai Government (here-
inafter referred to QS "RPGT), the Cuvcrnment of Japan has.dccldéd
to copduct the Study on the Development'Project of Laem Chabang_
Coastal Area (hereinafter referred to ds "the Study") in accordance

with the Agreemont on Technical Cooperation hetween both Governments.

The J-l.[l-ltl _1_:1tg:‘t:.|tiun.11 Couper;nt{()n .i\cjem:y ('nor(:ir:m'iftnr veferrod
to as “JICA"), the official agency responsible for the implemantation
of teéhni;ni.cOQperntion'prnqrnmmes of the Governmont of Jnﬁﬁn, will
undertakesthe Study in close cooperation with the éuthorities

concerned of RTG.

The tndustrinl Estate Authority of Thailand {hereinnfter referved
Lo as "IEAT") will ot bs countorpart agency to the Japanese Study Te.un
and also as coordinating body in relation with other organizations

concerned for the. smooth implementatioh of the Study.

The present document sets forth the Scope of Work with regard Cf

to the above-mentionad.

TT. OBJECLIVES OF Wik SruULy

The Study aims at formulating a master plan with a target year
around 2,000 as well as conducting a feasibility study for a short

term plan with o target year of 1987

The ptincipal contents of the Study are as follows:

1. To prepare a sound physical framework for. the entire development
complex at Laem Chabang, including the industrial’ estate, the
urbanized areas, the access to the port, on shore Facilities of
the pert and the terminus of the water pipe line from Mong Kho
rcéer?oir.

2. To plan the necessary infrastructure For the complex.

This is teo include utilities, roads, railway and telecommunications.

G l/m;ﬁ'f(;: // 5,



ITI. SCOPE OF THE sTUDY

in order to achieve the objectives mentioned above, the Study

will éovqr the followings;

1. . INDUSTRIAL FORECASTING |
JICA wil) review available data and infarmation, especially the
Industrial Opportunities Study, and will estimnté the types,
numbers and sizes of industries Ehat may bhe expected to move

into the Tndustrial Estate and elsewhere in the complex.

JICA will prepare an estimated schedule of when Industriss will:-
{1) Spart construction, so that land may be allocated, access
roads and services provided;

{2) Start opcration, so that all services will be operatienal;

In conducting this part of the work, JICA will study the merits
of an Export Processing Zone (EPZ) within the Industrial Estate.
A further consideration is whether the EPZ should be inside the port

boundaries making it, in effect, a Duty Free Zone.

2.  PLANNING

{1} Indusxtrial Estate:

Prepare a master plan for the industrial estate and related: port
‘facilities showing the layout and demarcation of the sites for
prbposed'industfiéé and others. Tﬁe plén will show the road layout
and dimensions of each road, the ﬁositionS and Siées of water mains,
the positions of service reservoirs or balance_ténks, positions of
fife-hydrantsr positions and sizes of Segér pipes} the storm.drainage
system, contouring and 1andscaping, the location aﬁd type of streét
lighting and perimeter 1iqh£ing, position and Qoltagé of electricity
lines, positions of tfansfqrmers or.subuétations. Wheke wéter-or
effluent tfcaﬁment works are in, or aséociated_with, thé industrial
estate, their position and capacity will be ‘shown on thé master
pian. The position and size of the railway sidings and marshalling

.yards will be shown.

éJ.ugw&ﬁék | . ézﬁ
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3.

4.

é/-béah{ﬁfé;

(2} drban Arcuas:
prepare a master plan lor the urban areas, covering the projected
growth to the year 2000, .The plan wili show the land use,
population dcpsity and characteristics of cach zona. A road
network will bc_pfepnred showing the 10cntion.nnd size of each
street Prom o bransportation Study involving an  assesswent of
Cperson trips, modal split and route assignment.  The plan will
alse show the layout of water mains and main scwer pipes. The
plan will also show the recummended position of schools, health
clinies ur hogpitals, police stations, fire statimns'nﬁd‘other
publid buildings as woeld as parks, playgrounds and public open
spaces, and commercial areas., Consideration will be given ko
developing the land in "modules” so that the present usa can

continue as long as possible before being reguired for development..

HOUSING
JICA will reviéw the Forecast numbers of workers in the complex
‘of the Industrial Estate, the Port and others, including those "in

service industries, and the expected numbers of families and Ci:/

family composition. Mmerived from the foreguing information, JICA
will assign arcas beor hwusiog ol ditfferent typon and will preparce

schemoes For the provision ot the houses.

ROADS AMD ROAD TRAMSPORTATION

{1} JICﬁ will dévélo? the width of all proposed new rcads and
5trects; and will ésfablish the corresponding widths of
rights-obf>way (ROWs) - and will prepare preltimioary profiles
.und typjcnl sections showing qradjhg;=pnvement construction,
dréinagé, sidewalks and position oE.utility lines.

{2} Improvement proposals will be prep$red for the Qxistiﬁg road
and strect system in the area, in particular the grobiem of
Route -3 passing through tﬁe r:o'mpl'e.\: will be addressed.

{3) JICA Qill recomineid o syﬁtcm for public trnnspértation

showing the location of bus routes and hus terminals.



5. - RAILWAY

JICA will pertorm studies to determine the Jine and yrade

of .the'zspur.‘, Logether with all sidiﬁg.‘; aid marshaliiog yards
serving the port and the industrial estate. JICA will,

in particultar, mike recnmmendatiéns as to whether the spur

should pass over or under Route 3.
. SEWERAGE AHD CTREATMENT OF ERFLUKNTS

{1} .neovetop and characterize the sewagd €lows and sewige
*waste loads for the planned develoupment.

(2) Prepare and evatuate alternative conceptual plans for
individunl ond centralized sewerage systems and combinations
thercol .

{3} Prepare a couceptual plan of maln sewage collection network

that are proposed for servicing the complex,

(4}  Evaluate alternative sewage processing schemes for a

central breatment Facility giving (.'Ul\.‘%i(‘!‘l_‘l'-!.tj.o_ﬂ to - /f //
receipt ol industrial o waste Tlow Prom Lhe sindusts ial estate. % )
(5) Examine the effluent discharge impacts from any central
sewage treatment plant based upon the condition of the
receiving stream or the sesa, the regulations of Thailand
and protection of the environmeént.
(G)  Bvaluate olternative sowayge trestment site locations based
upon topography, availability of land, cost of land,
environmental suitability, outfall re*quirément,- and

power consumption regui rement.

7.  SURFACE DRALIMAGE

(1) Perform a reconnaissance of the site to determine the

current conditions relative to flooding and drainace.

{2) Levelop basic hydraulic/hydrologic design criteria to

be :ippl ied.
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{3)

{2) Rainfall intensity-duration-froquency curves;
{h) Bunofflf coelticicnty fur various surface areas;

Prepare - a eonceptual drainage plan identitying proposed
locationg of development, road nebwork, rmall network,

culverts, bridges, ditches and storm drain inlets.

8. WATER suppPLY

{1}

{2)

{3}

(4)

Develop the water demands For the propozed develapment in

the Laem Chabang Complex.

Locate the receiving reservoir of the pipeline from Nong
Kho reservoir, and indicate the appropriate connections
betwaen the receiving reservoir and the water distribution

systom.

Determine the design capacities by stage for a water treat-
ment plant that will serve the complex. Prepare a flow .
as for éif

diagram and generai layout for the first stage as well

the ultimate plant that would be required in .20 years to

service this area.

Provoare a conceplual layout of o watep distribubti.n System

to include, pipes, valves, fire hvdrants, storage tanks and

ather appurfenances to service the urban areas.

9. SOLID WASTE DISPOSAL

(1}

(2)

{3)

(4)

Develop solid waste generation rates for each source of

solid waste within the complex.

Tdentify any solid;waste handling or processing reguired of
special industrial solid wastes.  Prepare process flow dia-
QIamé and schematic layouts of each system required.
Prepare daily operation plan for collection and transvort
of sulid waste {or each developuent stage. '
Investigate and select Future sanitary land £ill sites for
disposing of the wastes from the industrial estate as well

as the urban areas for the next 20 years. Criteria to be

- considered in site selection include availability of land,

o Vbnclild, 23
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cost of land, water potlution potential, traffic network

and environnental uuitabjijwy,
110, POWER AND TELECOMMUNICATIONS

JICA will cooperate closely with authiorities concerned in
this sector for providing them with service demands, and for
accommodating their facilities, such as substations, telephone

exchanges, duct lines, overhead lines, etc.

1}. PRELIMINARY COST ESTIMATES

Inexecuting the feasibility étudy phase of the foregoing
development items, JICA will take the preliminary engineering
designs to a stage sufficient to enable construction and other
capital development costs to be eétimated. Also, in the feasi-
Lility study, operating and maintenance procedures and costs will'

be deuéloped'and these will be taken iato considerabion in the

- evaluation of the opfimum solutiqn. All costs and benefits will
be expressed in terms of 1983 Bahts. Costs will be broken down

into local and fereign currency components.

V. SPUDY SCHEDULL

The Study will start at the equiéét'possible‘time and be conducted
as shown in Annex, unless otherwise any cause of delay.
V. REPORTS

JICA will prepare and subwmit the following reports in English

to RTG.

{1} Inception Repart ~o—r—--m- ~-30 copies

This report will contain theé prograwme of the'Study with its

schwedule, and will be svbuwitted at the beginning of the Study.

0 Vbl . | | | 3,



(2} Interim Report —-—--—----- 50 copies
This report will contain the result of the master plan study’
and the outline of the short term plan and will be submitted

within 6 months after submission of the Inception Report.

(3) Draft Final Report ———-—eew-- 50 copies
This report will contain all the results of the study, and will
be submitted within 3 months after submission of the Interim Report.
q

RTG will provide JICA with its comments on this report in

English within 1 month after receipt of the Report.

{4) Final'Report ————————— ~ 200 copies
This report will be submitted within 2 months after receipt of

the comments on the Draft Final Report.

VI. UNDERTAXING OF RTG

In accordance with the Ayreement on Technical Cocperation between
the Government of Japan and the Government of the Kingcdom of

Théiland; the Government of ;Thailand shall accord privileges,

d{ﬁ

immunities and other benefits to the Japanese team and, through
the authorities concerned, take ‘necessary measures to facilitate

smooth combuct of the study; expeciatlly

1. To provide the study team with the relevant data, information
and materials necessary for the Study, and also to make
arrangements for the study team to take those data and materials

back to Japan for the finalization of the Study.

To assign counterpart personnel te the study team during the

hJ

study poriod.’

3. To provide permits, if necessary, Eor field survey unon the

reguest of the study team.
1. To provide ﬁtudy toam with suitable oifice space, office
eguipment, clerical services, and chauffeured vehicles for

the execution of the Study.

5. To prdvide the study team with credentials or identification cards.
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VIT. UNDERTAKING OF TUE GOVERMMENT OF JAI'AM

For implementation of the Study, the Government of Japan
will, in accordance with the relevant laws and requlations in force

in o Japan, through JICA, take the necessary measures:

3

1. To dispatch, at its own expense, Stucy Teams to Thailand.

2. To pursue technology transfer to the Thai couhterpart personnel

in the course of the Study.
VIII. OTHERS

JICA and IEAT will consult with each other in respect of any

matter that is not agreed upon in this document and may arise from

or in connection with the Study.
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MINUTES OF MEETING

FOR

THE DEVELOPMENT PROJECT

or

LAEM CHABANG COASTAL AREA

In

TUE KINGDOM OF THAILAND

Septembef 6, 1983



The Japanese Preliminary Study Team for the Development Project
of the Laem Chabang.Coastal Arca (hereinafter referfed to as "the
Study Team"), he&ded by Mr. Yasushi Hirotani, Deputy Director,
Social Development Cooperation Department, Japan Intefnatign;l
Cooperation Agenéy visited the Kingdom of Thailand from 29 August to
7 Septemhér 1983. The Study Team held a series of discussicns with
IEAT, PAT, MOC, CIPO, DTCP and other officials of the Royal Thai
Government (hereinafter referred to as "RTG“}, cbncerhinq.the Scope
6E Work and other:mafters relating to the Study on the Devélopmgnt

Project of the Laem Chabang Coastal Area (hereinafter referred to as

“the Study™), and made a.field trip to the'prqject area. This Cf
document describes the main issues discussed during the stay of

the Study Team in the Kingdom of Thailand.

Referring to the Draft Scope of Work for the Study as preparad
by the Study Team, RIG agreed upon it in gencral with specific remarks

as referred to in the minutes of meeting.

1. Reférring to SECTION II and fII, the follq&ihg aié élafified,

- Thé location of the new ﬁrbaniged area wili'bé ideﬁgified
and-accofded_by DiCP cohcurrehtly:with ﬁhe work o%
tﬁe-full Sééle Stuay ténm, and relevant infqrmatién will
be prov;ded haa:ti@ely mannér as required by the téam._

- The new.urbqnizéd area.is to he planrned in conjunction
.with tﬁc‘hearlby exi;tihq commuﬁities, sc that ths exis-
ting social infrastruc£ure, éublic faéilities, public

utilities can be utilized for the initial phase.
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- Related infrastructpre.required-Eur therrésettlemeﬁt--
of the existing Loem Cﬁabdnq Community is to he:inclﬁﬂed
for fhe study. As regards this, RIG will pruvide
to the full'scale étudy teamrnéCeSsary information such
as location, population, Cccupation, etc.
~ Siracha Industrial Park is to be studicd for related infras-

tructure requirements linking to the new urbanized atea.

- The trunk road network of the pfoject area is to.be.c0vered
in the Study. .

- According to the topography and investigation made by the 6/1 é/
SRT, a railway spur line underpassing Highway Route No. 3

is to be adopted.

2. ﬁTG will'ﬁsaiqn bbunterparts for the following fields;
- Indus;rin) Plnnqinq.
~ Transportation ?lanﬁing
- Urban Planning
- Utility.Planninq
- Ecoﬁéﬁic nﬁalySis
- Pinanciai Analysis
kN -RTG'Qil; assist the full scale Studyléeam Qnder the following
ufranqcmcnts; |
(1) o©ffice
Apprdpriaté Office space suitable for the study team
will be provided by RTG during the entiﬁe stay in

Bangkok with the following equipment and Service:

Z\:’. (/Muﬁ%#é - | ' 97?



~i. Tabhles dand chalrs
ii. Lockers
iii. One typewriter

iv. One séérétnry with enough command of FEnglish

{2} Transportation
One micro bus with a driver will he provided by RTG

while the study team stays in Thailand.

RTG bears nccessary expenses for RTG counterparts personnel

including travel expenses for moving in Thailand.

The Study Team was requested.that appropriate RTG officials
be seﬁt on.Studg tour and for training in Jaéan for more
experiehce and broader undefstandinq for the ﬁroject.

The Study Team took noté and expreséed its readiness

to convey this matter to the Government of Japan.

In order to facilitate the Study, RTG was advised to
organize a joint working qfoup_comprisinq members of
sectors involved in Thailand as the full scale study team's

éounterpart before its arrival.
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Request Ffor New Technical Assistance Profject

Project Title : : Feasibility Study of Laem Chabang
Industrial Complex and Urban Areas

Requesting Agency : ; Office of the National Economic and

' Social Development Board on behalf of
the Industrial Estates Authority of
‘Ihéilar}d.

Pmposed Source of Assistapnce : Japan

Details of Project : Please refer to the attached Terms of
Reference.

Duration of Project & " 9 months (1983 - 1984)

Proposad Starting Date : as .soon 3s possible.



1.1

1.2

1.3

1.4

21 June 1983

EASTERN SEABOARD DEVELOPMENT PROGRAM
LAEM CHABANG INDUSTRIAL AND URBAN COMPLEX
' Feasibility Study
TERMS OF ‘REFERENCE

BACKGROUND

' The'Royal Thai Govermment (RTG) is urdertaking a-ﬁajor integrated

development program to industrialize the Eastérn Seaboard and to
develop urban centers that will tend to decentralize activities and

population from Bangkok. The Eastern Seaboard covers the CHangwats

(provinces) of Chachoengsao, Chen Buri and Rayong, a total area of

13, 280 square kilometres. The progran is directed by ‘the Eastern

‘Seaboard Ccmm1+tee, which is chaired by the Prime Mlnlster ard

consists of a number of  high ranking officials.

One of the areas included in the Eastern Seaboard development program
is in the vicinity of Laem Chabang, in Changwat Chon Buri. The
propOSBi ‘Laem Chabang'complet will 1nclude the following new major

fac1llt1es.~

Deep watér port

Industrial Estate

Urbanized area

Water pipeline froem Nong Kho reservoir to
the complex. .

In Janmuary, 1982, the qumet of RTG made a pollcy decision that the
development of the port of Laem Chmnang would procesd so that the
first elements would be operational between 1987 and 1990.

The Berger feasibility study has been accepted by RIG. and shall be
used by the consultant as the basis for design except the arrangement

of layout.
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The planning and final design of the port and of the water pipeline

are covered in other Terms of Reference.

The project covered by these Terms of Reference inciudes the Master
Plan for the Industrial estate and the urbanized area as well as
coordinating the planning for the port and the pipeline to ensure
compatibility with the Master Plan.

The Industrial Estates Authority of Thailand (IEAT) is an autonomous
governmental organization that was established in 1972. Its area of
responsibility encompasses the development and manageﬁent'of_industm
trial estates throughout the country. IEAT will be responsible for
developing the proposed industrial estate at Laem Chabang. Its
activities will include the buying of land from the present oWners
and leasing the land to industries: providing, or arréﬂging_for the
provision of, all infrastructure, including roads, railways water
supply, sewerage, power and telecommunication. Over 320 hectares

“of the 450 ha. industrial estate have already been purchased by IEAT.

The Natlonal Hou51ng Authorlty (NHA) is an au toncmous gcvernmental
organlzatlon reportlng to the Mlnlstry of Interlor. It is respons;nle
for plannlnq and developlng public housing throug wout the Klngdom
NHA will be responsible for devel dping the proposed urbanized area
‘at Laem Chabung o

The_Center for the Inteératéd Plan of Operations (CIPO) is a technical
division of the National Economic-anﬂ Social Develcguént Board (NESDE)
CIPO is also the secretariat office of the Eastern Seaboard coumittee
and in this capacity, has the reSpOnS;blllty of cooralnatlng all

* activities initiated by the Committee,

Thefezore TEAT will be the RIG caency resmon51ble for developlng
the Laem Chabang 1rcustr1al estate NHA w11i be tne agency
resoon51ble for developing the urianized areas of Laem Chabapg
The Department or Lown and Country. Plannirg will be respensible
for the landuse zoning, landuse control ard the lmVCUt of the
infrastructures outside the promulgated areas. CIPO will be
respoasible for coordination the development with other activities

of the Bastern Sesboard program.



1.10 The development of the port will be the responsibility of the

1.11

Port Authority of Thailand (PAT);

ard the development of the

water pipeline will be the responsibility of the Department of

public wofks (DPW) of the Ministry of Interior.

L

Report of their Eastern Seaboard Study.

Recent and current activities that dlrectly affect the Laem Chabang

" development area include: -

In October , 1982, Coopers & Lybrand presented the Final
: This contains a

considerable anouht of information, including praojections for
populaticn, infrastructure ard land use, as well as drawings_of

the proposed stége development of the Laem Chabang area (Eastern
Seaboard Study!).

In June, 1982, Cooper & Lybrand presented their final report
entitled “Eastern Seaboard: Industrial Opportunities Identifi-
cation Study" (Industrial Opportunities Study).

“The concept of building a port at Laem Chabang goes back many

years, and sume studies were performed in the 1960s. However,
‘the most detailed study, which included ocoangrapnlc arxd h\a:lrow
graphic  surveys ard preliminary erW1ngs .was produced by
Nedeco in 1972 ard entitled "Deep - Seaport of Laem Cﬁanang
Neaeco updated this report i 1978. The two reports are
collectlvely referred to as "Nedeco report®.

In'December 1982, Louis Berger Internaticnal, Inc., completed

'"Feaslblllty Study’ of the Development of Laem Cbamarg Port"

(Berger reoort)

.The purpose of the Berger report was, basically, to uvpdate the

Nedeco report to reflect the Eastern Seaboard program ard to

define the first stage of development referred to in the

cabinet's policy decision.

A’ Japanese team will scon start study on "Feasibility of
Establishing a Repair Shipyard in Thailard" (Saippvard studyl,

Laem Chabang being the site considered.
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3.

e There is a new railway under constructiop between Chachoengsao

and Sattahip Civil Port. It passes close to the planned
Laem Chabang complex. Completion is scheduled for 1984.

e The Royal Irrigation Department {(RID) is building a dam

at Nong Kho reservoir.

OBJECTIVES

The principa; objeétives-of this proposed study are:-

To prepare a sound thSlCal framework for the entire development
ccmplex at Laem Chabang, including the the industrial estate, _
the urbanized areas, the access to the port, on shore Facilities
of the port and the terminus of the water pipe line from Nong Kho

~ To plan the necessary Lnfraeructure for the coaplex. This is

to include Utllltles roads,. raliway ad telecommunications.

2.1
l‘ESeI.‘VOJ_I."

2.2

SCOPE OF CONSULTING SERVICES

3.1 GENERAL

3.1.1 The‘siudies'and Master Plans are to cover prbjeéted growth
- and development to the year -2002.
- In addition, the Consultant shall identify those elements
that will have to be constructed and operational no later
_than 1987, when the first elements of the irdustrial
estate will be completed. These elements will be referred
to in these Terms of Referénce as "first phase engineering

designs”

3.1.2 The COnSultant shall consider, but not be bound bv the

suggesLed phased development shown .in the Eastern Seacoard
Study, Volume' 2 Chapter 3. The st udies snal1 also consider
the relatlonsnap of the ex;stlrg Siracha Park industrial

estate to the proposed complex.,



3.1.3 The consultant will conduct a.Preliminary Design phase
which, among other things, will identify the physical
layout of the port as well as the location, size, and,

" in the case of utilities, the demand, of the various
infrastructure elements. He shall be responsible for
in'tegrating the port layout and infrastructure requirements
into the overall Master Plan for the Laem Chabang complex.

3.1.4 For each physiéal element of the development, the Consultant
For many of the elements,

shall conduct a feasibility study.
the studies will be technical and financial feasibility
studies, but, wherever possible, econcmic returns and social
benefits should be identified.

3.1.5 The results of the feasibility studies will be used to
establish prlorltles for the design and construction of the
various elements for the. years 1987, 1992 1997 and 2002.

'3.1.6 The prac'*'_ical.di_ffic"llties' of__lénd ard property écqui_sition

in Thailand must be given special consideration .
INDUSTRIAL FORECASIiNc

The CQHSUitant shall review avallable data ard 1nzormgtlon esceﬁlally
the Industrial Opportunities Study, and shall estimate the tvpes,
numbers and sizes of industries that may be expected to move into the

‘Industrial Estate and elsewhere in the complex.

The Consultant shall pfepare an estimated schedule of when industries

will:- | |

¢ Start censtruction, so that land may be allocated, access roads
and services provided:

e Start coperation, so that all services will be oceraticnal: -
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In corducting this part of the work, the Cousultant shall study
the merits of an Export Processing Zone (EPZ) within the Industrial
Estate. A further consideration is whether the EPZ should be

inside the port boundaries making it, in effect, a Duty Free Zone.

PLANNING
3.3.1 Industrial Estate:

Prepare a master plan for the industrial estate and related
port facilities showing the layout and dema:cétion_of_tﬁe sites
for proposed irdustries and others. The plan shall show the
road layout and dimensions of each road, the positions and sizes
of water mains, the positions of service reservoirs.or balance
s tanks, positions of fire hydrants, positions and sizes of
sewer pipes, the storm drainage system, coﬁtoﬁring adi
landscaping, the location and type of street lightirg and
perimeter lighting,~position of service_reservoirs or
balance tanks, positions of fire hydrants, positions and
' sizes Of sewer piges;'the siorderainaQe system, codtourinq
and landscaping the'locatioﬁ and'typé-of street Lighting
‘and perimeter llghtlng position acd voltage df electricity
lines, positions or transformers or sun»statlons and
positions and type of fences, and also position of entrances .
and gquard-houses. Where water - or effluent trmatment works
are in, or associated with, the lndustrlal estate, their
position and capacity shall be shown on the master plan.
The position and size of the railway sidings and marshalling
yards shall be shown. -

3.3.2 Urban Areas:
Prepare a master plan for the urban areas, covering the
pro;ec eq growth to the year 2002. The plan shall show
the land use, population deq31ty and cnarac,er;sLlcs of
gach zone. A road network shall be prepared showing the

- location andd size of each street from a transcortation



3.4

3.5

study involving an assessment of person trips, modal Split
and route assignment. The plan shall also show the layout
of water mains and main sewer pipes. The plan shall show
the recommended position of schools, health clinics or
hospitals, police statioﬁs, fire stations and other public
buildings as well as parks, playgrounds and public open
spaces, and commercial areas. Consideration shall ke
.given to developing the land in "modules™ so that the
‘present Use can continue as long as possible before being

required for development.
HOUSTING

The Consultant shall review the forecast numbers of workers in
the complex of the Industrial Estate, the Port and others,

including those in service industries, and the expected numbers
of families and family.comOOSition An estimate shall be_@ade

~ of income avaalable for spending on hou51nq-_ Derived from the

fbregolng information, the’ Consultant shaiﬂ assign areas for
housing of different types and shall prepare schemas for the

prowision of the houses.

ROADS AND ROAD TRANSPORTATTON

3.5.1  The Consultant shall develop the width of all proposed new
_roéds_and streets, shall establish'thé corresponding widths
of rights-of-way (ROWs) - and shall'prepére preliminary pro-
fiies and typica; sections showing“gradqu;pavement con-~

struction, drainage, sidewalks and position of utxllty lines.

3.5.2 Improvement proposals shall be' prepared for the existing
road and street system in the area, in particular the
problen of Route 3 passing through the complex should ke

addressed.

3.5.3 The Consultqnt shall recommer*d a systa'n For punllc
transportatlon sncw1ng the location of bus rcutes, bus

terminals and taxl stands. Recommerdatioas shall be
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made for traffic routing and signalization or other

traffic controls.

RATLWAY

The railway from Chachoengsac to the Sattahip port is now under

‘construction ard is due for completion in 1984. The alignment lies

between two and three kilometres east of Route 3.

Scme engineering on the spur into Laem Chabang was performed by the

railway design cohsultant, but none of the spur was included in the

construction contracts.

The Consultant shall perform studies to determine the line and
grade of the spur, together with all sidings and marshalling yards

serving the port and the irdustrial estate. The Consultant shall,

in particular, make recommendaticns as to whether the spur should

pass over or under Route 3.

'SEWERAGE AND TREATMENT OF EFFLUENTS

3.7.1 Develop and &Haracté;iie the sewage flows and sewzge waste
loads for the planned develcopment. '

3.7.2 Developand evaluate alternative conceptual plans for
individual and centralized sewerage systems and combina-— .
tions thereof. :

3.7.3 Prepare a conceptﬁal plan of main sewage collection lines

. that are proposed for servicing _the- complex indicating
lecation,pipe size, velocity, flow, depth of burial and
pire material.

3.7.4 Evaluate alternative sawage pro'ceséing schemes for a
central treatment facility giving censideration to receipt
of industrial waste flow from the industrial estate.
Establish criteria concerning the acc'eptabiiity of industrial

waste flows.

— 51 .
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3.7.5 Determine the effluent discharge standard for any central

3.7.6

BeWage treatment plant based upon the condition of the
receiving stream or the sea, the regulations of Thailand

and protecticn of the environment.

Evaluate alternative Seﬁége treatment site locations based
upxon topcgraphy, availability of land, cost of land,
environmental su1tab111ty outfall requirement, and power

consumption requirement.

SURFACE DRAINAGE

3.8.1

3.8.2

3.8.3

3.8.4

3.8.5

Perform a reconnaissance of the site to determine the current

conditions relative to flooding and drainage.

Develop basic hydraulic/hydrologic design criteria to be

applied.

@ Rainfall intensity~duratién—freqUéncy curves:;

e Runoff coefficients for various surface areaé;

e Return pericds for design of bridges; culverts and
ditches; ' o

e Establish stendard cross-sections and minimum élopes
for box culverts and pipes;

Determine the existing design standards currently in practice

for drainage structure design and, as appropriate, revise to

_reflect hvdrauilc/hyarolcolc de51gn criteria ceveloced under
section 3.9.1 above.

Develop a drainage plan identifying proposed Focations of
development, rosd network, rail network;dﬁl&erts, bridges,
ditches and storm drain inlets. ‘

Provide preliminary hydraulic caiculéticnéfﬁnd assumptions
for sizing of all pipes, ditches, culverts and bridges. as
well as critical dimensions of the proposed hydraulic stru_é

tures ..



3.8.6

3.8.7

3.9  WATER

3.9.1

3.9.2

3.9.3

3.16.2

Prepare a preliminary drainage'plan showing the drainage
improvements required for each stage of development.
Insure that all drainasge structures are desigried to convey

the ultimate storm drainage £low for the design pericd.

Identify the need for any dredging, excavation or canaliz- _
ation of existing streams to imprOVe their hydraulic capacity.

Provide supporting assumptions and analyses.

SUPPLY

Develop the water demands for the proposed development in
the Laem Chabang Complex. '

Locate the recéiving reservoir of the pipeline from Nong
Kho reservoir, and indicate the appropriate connections
between the receiving reservoir and the water distribution

system. Detemmine the downstream limits of work of the

© pire line coatract.’

Determine the désign éapacitiés'by stage for a water
treatment plént_that will serve the complex . Preparé a

flow diagrém and'general layout for the first stage as well
as for the ultimate plant that would be required in 20 years
to service this area. '

Preparé’a cancentual laybut'of'a water distribation systém,
to include; pipes, valves, fire hydrants, storage tanks and

other appurtenances to service the urban aress.
WASTE DISPCSAL

Develop solLd‘waste_geheration rates for each source of solid

waste within the complex.

Identify any solid waste handling or processing required of
special industrisl solid wastes. Prepare process fiow disgrams

and schematic lavouts of each system required. -

. Prepare lists of special equipment of vehicles that would be

required to implement the reccmmended scheme or system.



3. 10 3 Preparé daily operation plan for COlleCthn and transport
of solid waste for each development stage Develop a list
of equipment, vehicles, containers and other requirements
to support the proposed plan. '

3.10.4 Investigate and select future sanitary land £ill sites for
disposing of the wastes from thé indusfrial estate as well as
the urban areas for the next 20 years. Criteria to be con-
51dered in site selectlon include availability of land, cost
of land, water pollution potentlal, traffic network and

environmental suitability.

3.10.5 Prepare designs of the recommended land £ill and ar
operational'blan for 20 yeérs utilization. Identify
methods or location for disﬁosal of special wastes
such as tires, bulky iteﬁs, vehicles, hazardbus-wastes,

construction debris and hospital wastes.
3.11 POWER AND TELECOMMUNICATIONS

The provision of power, including design and ccnstrﬁction, is the
responsibility of the Electricity.Generating Authority of Thailand
(EGAT) and the Provincial Electricity Authority (PEA). The telephone
Organization of Thailand (TOT) and the Cowmunications Authority of
Thailand (CAT) are responsible for telephone and telecommunications
respactively. '

The Consultant shall from the early stages of his sLucy he
responsible for coogeratlrg QlOSElV with EGAT, PEA, TOT, and CAT,

for providing them with service demands, and for ac_ommodaglng

their facilities, such as substations, telephone exchanges, duct

lines, overhead lines, etc., in his planning.

3.12 ENVIRONMENTAL STUDIES
The National Environment Board (NEB} is preparing, an Eavircnmental
Management Plan (EMP) for the entire Eastern Seaboard development

ared.

The Consultant shall coordinate with NE3, and prepare such Environ-
mental Impact Assessments as are required by NE3 for eventual ia-

corporaticn into the EMP.



3.13 PRELIMINARY COST ESTIMATES

In executing the feasibility study phase of'ﬁhe fqregoinq'development

 items,the_Cénsultént shall take the preliminary engineering designs

to a stage_sufficient to enable construction arxd other capital deve-
lopment coéts to bhe estimated to within ¥ a0 percent. Also, in the
'feaéibility Study, operating and maintenance procedures and costs
shall be developed and these shall be taken into consideration in
the evalustion of the optimum solution. All costs and benefits shall
be expressed in terms of 1983 Bahts. _Cdsts shall bg broken down

into local and foreign currency components.

4. CONSULTANTS RESPONSIBILITIES

4.1

As inplied in the foregoing Section 3, the Consultant shall perform
all necessary‘technical, econcmic ahd financial,studies‘and Shail
pérfomn_or direct the required field investigations, as well as
analyses resulting therefrom. The Cohégltant éhall_executé his
work in close cooperation With of ficials 6f the Industrial Estate
Authority of Thailand (IEAT); the National Housing Authority (NHA);
the National Economic and Sccial Development Board (NESDB), in
particular with the Center for Integrated Plan of Operation {(CIPO};
the Port Authority of Thailand (PAT), the Department of Public '
Works (DPW) and the Department of Town and Country Planning (DICP).

5. TIME SCHEDULE AND REPORTS

8.1

5.2

Within six weeks after receiving Notice to Proceed (Starting Date),
the Consultant shall submit a succinct Inception Report, in 20 copies,
containing, at least, a final work plan and also identificaticn af
any problems or other aspecté that may make changeS_in the Terms of .
Reference appropriate. RTG.will respond to the Inception Repért

within two weeks of its receipt,

Within four months of the Starting Date, the Consultant shall submit
an Interim Report (50 copies), showing his findings to date. Al
projections for population, housing, factories, utility and infras-

tructure requirements shall be presented, as well as other findings,



5.3

5.5

plans, sketches and so forth that have been develcoped. RIG will
respond to the Interim Report within 30 days of its receipt.

Withiﬁ seven months of the starting bPate, the Consultant shall

submit a Draft Final Repbrt'(SO copies) summarizing the work executed
‘under the contract and presenting the Master Plan and other drawings
and documents called for in these Terms of Reference. The RIG will

provide comments on the Draft Final_Reéort within 30 days of its

receipt.

Within 45 days of the receipt of RTG comments, the Cthultant shall
submit the Final Report (200 copies), incorporating any revision
deemed necessary resulting from the RTG comments. The Consultant
shall also submit one reproducible copy on a stable base of all
original drawings prior to reduction for inclusion in the report.

All reports shall be in the English language. Spelling and termin--
nolegy may he'according to British or American practice, but should

be consistent. All measurements shall be in the metric system.

a— 564.
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