APPENDIX C DEVELOPMENT PLAN OF BANG SAPHAN INDUSTRIAL
- CITY AND FREE TRADE ARFA

C.1

C.1.1.

(1) -~ Existing Urban Faéiiitie’s_in Ampl:ioc-B'ang Saphan "

_ Background

Development Plan of -Bahg Saphan Industrial City

In Amphoe Bang Saphan the constructlon of an mduqmal estate only without urban

facilities . will be unsuccessful Ex:stmg «;oc:al facxht;cs commerc:al facﬂltscs

urban fac;htles in Amphoe Bang Sdphan are too poor as-shown in the following table

to support the large scale mdustnal dcveiopment

- Existing Social & Ulban Facililies in Amphoc Bang Saphan as of 1995

and

-+ “Amenity facilities

g Baskc!bali coiurt/T en_ms court’

“Private

Lid,

: Category . Type Status - Number Remark
BCducation facilitics - Primary school Public . 34
o Primary school .. Private - 1
Extendei primary school Public -8
Secondary school . Public 4
Secondary school Private 1
_ i : Technical collcge Public . -1
. MHealth facilitics " Communily. hospital - Public 1
' " Tainbon health center Public 13
Public health station . Public !
Health education center - Public 1
Clini¢ Public. 1
“Nursery Public I
. . Drug store _Private !
B Convenience facilitics Post office (Bang: Saphan) - Public 1
o Branch of bank Cma n.a
Firehouse ~.n.a “n.a
Police station n.a n.a
L - . .“Travel agency / etc: . n.a ‘0.8
BSocial service faciliies  Municipality -office " Public | o
: Municipality disposal’ ‘Public 1. Waste dlsposal
e - Storage of water Public I Watersupp!y lacﬂmcﬁ;
- MiCommercial facilities - " Market/Plaza  Private - several
R : ) . Dally goods seller ~ Privalé - several
- Restaurant -~ : +* Private. - several :
.. Gas /Energy stanon - Private - several
L - wie - HotellGuest house -  Private - iseveral
. BBResidential facilities - Family type x 2 unit U Private 7 units Bang Saphan Bar Mill Co
AR SL=20W =210 - S . “Lid,
" Single dormitory X 2 Umt - Private o
e - Double dormitory %2 Unit~ - Private - -~ = . R :
!Spons facilities ‘seversl - Bang Saphan-Bar Mitl Co., -

lAccommodatlon facilities - Hotel

Private  some

Western House

' Source ©

“Theé S_tu_dy Team:



(2)  Urban Facilities Required by Tnvestors

The Study Team conducted the questionnaire survey to identify the urban functions

required by investors. The number of responses was about 3,800 (plural answers).

Urban Factlities

]).

2)

Hdel(}\ccommodﬁi(’mfacililie's PO SRICTNE I i i S .

Team;,& Mcasummcmfachllc=. RTT) P IR >
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Canference facilities) 164

X R:smu'ran o )
Binnk's AT [Pttt s ettt 5_3'4 Ty ¢
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- Nedical facililiof e e e Ay G e R T

Fd ation facililios e 3G (e

Rcmal.’Opm Labomtoriesf =135

‘Any Ghas No ansxer g1 L . . LIRS S :
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" Number replied

- Requited Urban Facilities

Potemxal ll’lVCSlOl‘b 1equxred somal services - such as. medlcal f‘lCllIflﬁS, public

' fac111tles banks etc. These are the most bamc urban facﬂltles and md1v1dual-

enterprlses cannot equ:p ‘them by thcmselveb There are some hospitals - and
public facilities in Amphoe Bang Saphan but they are not sufﬁment to attract

new i llVﬁStOFS

Accommodahon facﬂmes stch as hotcls ale al'ao 1mp01ta.nt for investors who

~-plan the business and productlon activities. Some enterpuses often buﬂd these' '

facuhncs mme]y Guest Houses, by themselves

:Edumtlon facxhtles and lestaurants are aiso 1equued EdUC’lthll] fdcﬂmes are
“classified into two types:- One is the fac:hty ior skﬂl devclopment of workers '

and thc other 18 the 01dmary educat;on f’lClll[y for the chxldlen 0f lhe wmkera '

The foilowmg figure mdmtes the rcquued urban fac;!mes by four 1ndustmlz_.-

‘ categories.



chuired Urban Facilities by Type of Industrics

Resource-Based Indusiry Living Retated Industry  Heavy Industry Progessing [ndusiry

PR TP A P A RN S

. ] R ; 7 T
. Hott {Accommiodation lacilitie]; 1.5 ! 153 i 128
] e — - — g e 4 5 (T
© Amusemont facititief] . . 66 | L 14 ss
Conference facilitie]! - 44
- b
T 1
Restaurant a4
: e - —
Baoks, ATM|; 14D
. | )
Public facilidedi =~ . 16.7
Medical facilitic ‘ C o 186
S =~ ‘e
Eduraiional taciliti : 1.1
_ = = .
Testing & Measurement [acitiid ¢ 66 I
_ i
Rental & Laboratory facilit . Al
: : gme —
Any Other, No Answe | 14" |

Requ:red Urban Facﬂmes by Typc of Industnes

B Resouxce—orlented and heavy industries, so called “Foot—Tlght mdustnes , tend

to locate in” rural arcas - where utban or convenience facilities are insufficient in

the vicinity. This is the reason why Accommodatlon Facilities, Banks bducatlou
Facilities, and Rental and Open 1aboratories are reqmred

2y chther living- related mdustucs nor processmg industries often choose the site in
' 'the vicinity of a city furmshed with convement facilities for production. They are
so called “Foc)t Loose mdustnes

' For the"ab'ove m'entionéd reason "Airiphoe Bang Saphan should beé equipped with
: some urban facﬂmes when the Industrial Estate is developed: and compames ‘belonging

“to the basic mdustry or resource—onentcd industry “are: estabhshed If thiesé urban

g facﬂiues are ot developed itis dlfﬁcult to iriduce these mdustrlal categorles

22 enterpmes had an interest ini the Bang Saphan Industnal Estate and 95 enterpme%_

B --‘;would examme ‘in thé: future. These 17 compamcs ~called : “potenual investors”,

requlred the urban facilities shown' in’ the followmg figure There were 353" piural'
_ rephe‘; and a company selected 4 5 fauhtles on an aveiage

| f13)" : 'The potcntml mvestorsmqulred pubhc f1c111t1es medical facﬂmes b'mks etc.

2y Acconnnodatmn facﬂmcs testmg and analys:s facilities, ‘and rcntal and open
: '}abm atory wcre also 1equaed Thesc are supportmg fac111tlcs for the plOduCti()n
' actlvmcs
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Urban Facilities
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' Re’q’ﬂircd Ur!_)an Facilities

These mdlcate that Bang Saphan needs to be furmshed with the suppmtmg facilities for .

production activities as ‘well as the basm urban facilities. Especnally, it is important to

 coristruct the facilities which assist small- mcdxum sized enterprise in vanous scenes

Ul‘baﬁization,for InduStl‘ial-Growth' :

The curlent s1tuat10n of mdustrnl act1v1t1c,s in Amphoe Bang Saphdn is| at the initial

stage. At the full- operation stage, iron and steel mdustucs will accumulate

t@chnologles These technologles will constitute the “social mfnastructure in the
Bang Saphan area and attract new industries. chhnologles in- general belong to

“individuals: In other words, the “technological accumulation” means the * accumulatxon

of capable personnel”. Then relevant urbamzataon should’ be cruc:al to. attract capable
personnel.

' In this contexi the lmprovement of urban fac;htles is.a plereqlusue to attract capable.

personnel.

The followmg table: mdmatea the relatzonshlp between urbqn facilities and the types of |

human resources,



- Priority of Urban Functions and Facilities in the Industrial New Town
Urban Function & - {Existing 1)Geneéral 2)H1gh skilled | 3)Skilled{d)Foreign| 5)Researchess | 6)Visitors
. Facility Category in Bang | Workers Woikers Workers | Workers
' Saphan -1 (Engineers N
- ] &Manageis)

al Facilities’

l) H1gh grade resadcnce ] @
{One unit type)- :
2) Midile class resldence e' : S G

'3)Restdence-- ‘ e =N 'O Bt O : O
. (Collective type) | - . R T

"|4) Guest House ] _ : . _ : O ;i O - ©
15 Hotel(Business & | @ | | R e
City Hotel) B '

| 1)Business school : N

2)Language school

3)International school B O

ocolole
o
o

4) Branch ofTechnicai'
College

5}-Skill- Training o o | O ©

Center

‘|6) International
'E‘echnical Training - |- e . e .

- Center : o S o O . O
1 ResearchlLaboratory cb O ; e
Center - co i

1) Testing/Measurerient . _ b @ O )
Center . - S VR S S i o i e
12) Incubation. o e . o - i .. o)
“Center/Office. - 2 : @ S © e o .
3) Conference Center . : _ : o - | o e e
4) lnier_na’tio_h_ql _ _ i _ .‘ O T O; B O

Exhibition Center

'O Ex:stmg facmtses in Amphoe Bang Saplmn o

: © = Most important- funcuon &facmnes desm:d by workers
0 = Impottant function &factlltles desired by workers’
: "‘-Nothlng’ =not 1mp0rtant or.fo rclahon ’
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: c.i.z - Concept of New In_du.str.iagl" City and Industrial New Town.

Conceot of New Indu‘stri al City

_Thc role of the  New Industrial - City is as grcatly 1mportant as that of other

infrastractures. such- as water, electr1c1ty road, etc. For cxarnple, miost: potential

investors required urban facilitics to be” developed in the Bang Saphan Area, .as

aforementioned Before discussing of individual faczhnes the concept of ‘New'

* Industrial Clty should be clanﬂcd

The New Industr_ial City, a highly int_egrated and well plzinned city, will have "ﬁve :

~ major functions" i) Production - Function, ii) Industrial ‘Supporting Function, 111) :
. Hab:tation Functlon iv) Business ‘& Commeicial Function, and v) Amemty Funcnon '
- From:the Jand use point of view, the New Industual City w1ll be zoned with a Port ..

~Area; Tron and Steel Complex Area, Industrla] Estate, Inst:tutlons and Education”Area,

B Industnal New Town Area, and Amemty Area Thc ba';lc concept of the City is shown |
inthe followmg figure,

Residential
Finction/Facilities _

i lndusrrialSuppon' 8-
Function/Facilities ' §§

B Produ_c'tio:n_
~ Function

Commercial p
o Function/Facilities - §

'Amenil)"
Funetion/Facilities .oy

- Infrastructure

. Concept of_iheNéW’ Ind'u'_st'ri;t]'. City
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 SUPPORT |  TESTING& | | R&D | | TESING&

INDUSTRY | = MATERIALS

* Production Function - BSIE and Tron & Steel Corplex

“The production function is-the prime motor of the Industrial Nev& Town. This
function will consist of target ten groups of industries ‘including iron and steel
 industries (refer to Appendix A.2.). '

Industrial Suppor’ung Function

E‘Researeh and’ Development (R&D), Testing & Measurement,” and Human
Resource Development (HRD) are discussed.-as - the “industrial supporting
" functions. R&D and HRD are classified as. the supporting ~functions of |
‘manufacturing process, while Testing & Measurement is important before and

after the process. The relation. between mdustual proceqs and suppomng

o functxons is illustrated below

MEASURBMENT| - | 'HRD | |MEASUREMENT.

MANUFACTURING|g| .- PRODUCTS
_PROCESS '

| In case of HRD aimed at nurturmg employees different facilities should be set

~up for the target of the trainees: such as engineers, skilled woikers, efic.  As-for

the education fac1ht1es which ‘aré included as one of the HRD facilities, the
Technical College will be ‘constructed - 1n order 1o raise the technical Jevel of
wmkers in the Bang Saphan Atea. “'But other courses of training or education
of -human’ resources “are not included in - that collegc “Therefore 1t is

recommended that approprlate facilities be estabhshed to train - or cducate

- 'engmeers ‘2s well as skllled and unskllled workers

Tt is less rcahstxc to plopose the estabhshment of a umvemty in Bang Saphan.
In othe1 woxds engmeers w1ll be qupphed from other region such as BMA. To
"fnurture the skllled and unskﬁled workels an ordmal ¥ “vocational schooI should.

7' be estdbhshed The demand for skﬂled cmd unskllled workerq is expected to

increase, but’ now the demand is Small So the Study Team proposes: that a
"vocauonai school wﬂi bc estabhqhed fu<;t usmg the fdcnhnes of the pianned

e



technical college ‘and when the demand is'revealed; an'independen't school shall

- be-COnsidered.

- As for R&D and Testmg and Measurement ‘the - Study Team proposes to

establish a Matenal Research Center The Center is outhned beiow

Material Research Center

" BSIE will bé developed to accommodate not only steel:related industries but also

* other materfal-based’ industries such as non férrous metals, 'Ceramics; rubber,

pctrocheimcals' and so on.- Most of the technical standards requmed will be

'transferred from the industrially developed pattners but Thai compames must

obtain their own technical capabthtles to modify such manufacturing standards to

match ‘the local requirements, such as’ clistomer’ requirenients, “different raw -

' ‘material sources, and 'diffcrent'_ manufactttrihg alignments and - their operational

skill. © “To conduct those technical development works, there must be a material

~ research Jaboratory nearby the site, ~This material research’ should better start:
w_ith iron and steel field, the funictions of which shoi.il'd be:

N6
@

®

@

Product rescarch: :
* dec1de manufacturing standards to meet customel requ;rements

* identify root causes of quality fluctuation and develop countermeasures. :

Process research: . - _
* identify operational causes. of process fluctuation  and - develop
" countermeasures, - L

Trauung of operatton staffs and key operators :
* ‘provide basic understanding of overall process and products _
* provide clear. understanding of contr 01 mdexes and their 1elat10ns to proccss
: stdbiltty and product quality.

Asststance in quahficanon procedures for authorxzed standards

¥ ex. ISO 118, ASTM API LR, AB; etc.

o NeccSStiry equipment for the;initi'al' Stagezw_il_l'be s

1. Common rriachinery,'

ii. _"':Mechamcal testers

¢ il ' Corrosion 1e51stance testers

v, Mtcroscope



@

4

5)

V. Sp‘ectroscdpic analyzcrs

“vi,  Chemical analyzer
' In'stm”ctors rhay be provided‘by univefsity faculties or foreign countries.

-~ These research activities shall be gradually expanded into other ﬁelds dependmg
'upon the requirements from the industry.

-:Habita_ti(jn Function - Residential Area

Habifaﬁon is the-main function of the Nev'»r Industrial City. For the purpose of
~absorbing - the' increased populatlnn the Industrial New Town shall be

developed.

Business & Commeicial Function

This, functinn | consists - of  offices, retziil sales, " wholesales, -b'anking,
_accommodahon facilities, ete. Bas1cally consumer- -oriented: facilities :such as
retail sales will belocated in the Industrial New Town Other famht;es such . as
.offlce space, wholesa]es bankmg, and accommodition (e.g. hotel) will be

located along the Route 3169.  As for retail sales, a certain scale of Shoppmg
Center s_hould be proposed. '

© Amenity Function

~The amenity function mainiy.'consi_sts of sport and amusement facilitics such as

tehnis court; athletics fields, stadium, "gymnas_iu_m,_ golf course, parks etc. These

 facilities should be open'to visitors as well as to local habitants.

Concept of Industrial New ann

o The mam funcnon of thc Indusn 1a1 New Town s habitation. Thrce types of ‘houses

are planned "The I‘own should aiso have abusmess and commermal functlon and an

mnemty functlon in 0rde1 to- énsure good hvmg standards’ for the habatanls ‘For

) :exampie traffic fac:1ht1es such as éar park bus termmal commercial facilities such as
Qhopplng cenfer; rcstaurant bank educatlon facﬂmes such as elementary schonl hlgh
school ‘etc. shall be prov1ded ' ' ' '



C.1.3 Frame of_' the Industrial New wan

The frame oo'nCeived by tl_l.c-Sto_dy Team.for_.' .the Industrial New Town 'i.s as described below:
(D P'oplmll‘ation

The popul'ation of ihe;studj arca is estirﬂatéd-oxi the followioé assumptions: .

1) The employees of the’ compames Tocated i the Bang Saphan Industrial Estate
will be rccrmted not only from Bang Saphan D13tr1ct but aJso from oiher
'dmmcts f '

2) One family is composed of 3.75 persons.

3) The nuimber of employees in the 'tert.iz_iry' sector 18’ ostima:te:dfby multiplying the
number of eniployees in the manufacturing sector by a certain coefficient.
‘Labor force’ demand directly and indirectly induced by the development of the Bang
Saphan industrial city is projected ‘as shown in Table C.1.1°and C.1.2. Population
- grown in: conjunctlon wnh ldb()l‘ force mcrease is progccted as shown in Table C.2. 3

" and summan?ed below. -

- Esﬂmated populanon of thc Induslndl New Town (Years 2001 2006 201 1)

: (pcrsom)
5000_0 o
40000 | : _ 36,000
30000 | _ _ '
20000 b S {5,700 . -
oo | 4400 R
2000 20060 2011
S _— . S2000 20060 2001
* Planned population-of New Town . . 4,400(5.5%) :15,700(16%)~ . - 36, 0()0(25%)~
e RN T 22,000022%) 7 69,000(43%)
Amphoe Bang Saphan (DTCP estimates) - . - - 7o 0 - 135,0000

(Study Team estimates)  80,000(100%) . 94,000~ . 127,000 -
LT 100,000 €100%) 160000(100%)

(2) Land Uso

dbed on the above p()pu]atlon thc deveioIJment areas- of the Industual Ncw Town are
assumed as follows L o



Planning Factors for the Industnal New Town

All Industrlal New Town Area (meludmg Residential Arei) Densﬂy = 100 peopie/hd

CRes:dentlal Area = : 65% of Industna! New Town Are'\ Densny 160 peoplclim
‘<>New Commumly and Busmess Spacc—'fb '8% of Industnal New Town, Densuy 2{){) peoplefha
()Rof_ld_ = : _ ' 179%~20% of Industrial New Town Arca

OPublic Space = 3% - 5% of Industrial New Town Area-

<>Public Gardé_n Space = . 5% of Industrial New Town Aren

Based on the p0pulat10n density both in the residential area (100 people/ha) and.in -
commermai area (200 people/ha) the deve}opment area of for New Town is. estimated
440 ha in the year 2001, 170 ha i in 2006, and 410 ha in 201 I as summar17ed below

Population and Development Atea -

_ . Ara CE001 L e 2006. 2011
. Residential Area” ' ' _ .
‘Planned Poputation (people) 4400 15700 36,000
Area (ha) - . . C 400 1500 3500
* New Commercial & Business Areezz o : - o
Planned Population {pcople) o © 3,450 11,000
" Arcatha) o _ S 1 200 60.0
- Total o ' . - _ R B
Planned Populatlon (people) 4400 19,150 47,000
- Area (ha) S 5 40.0 SO 1700 0 4100

Note: /1 - Refer (6 Table C.1.4 and C.1.5 for details. -
12" Refer 10 Table C:1.6 for details.

(3) Types of Remdentlai FaCl]ltIBS

Bungalow Type( ngh G;ade)

Bungaiow type house will be supphed to engmeers managers 1esearchers etc. The
number of bungalow type houses is assumed to be 4% of the total in ‘consideration of
the number of prospectwe number of households The building ratio is assumed at. .
- 20%- 25% and-the plot ratio at 50%.

Town Housc TVDe (Mlddie Grade)

Town houses are. e the semi- detdched types o be supphed to hlghly skllled and geneml
wmkers “The number of those workers is aesumed to be 10% of the total number of

emp}oyees The bmidmg ratio is as‘;umed at 30% and the plot ratio at 60%



Condominium Type ( Collecti_ve"Building)

“This type o'f. house will be mainly supplied to.gene:ral workers. There ate two'types of
condomzmum one is middle bulldmg (8-10 stories) and the other is low bu:ldmg (4 6
storle-;) The average scale of one apartment house is 60 to 70 m?.

{(4) . Location of the In'du'strial Néw Town

‘Four sites are proposed for the residential development by DTCP (“Clty Planmng of
Bang Saphan: Communny ‘as descnbed below)

:Area around the junctlon of Routes 4and 3169 (260 ha; 1,200 m X 2,200 m)
- Area between the junction and Mun1c1pa11ty Area (center of Amphoe Bang Saphan)
along the Route 3169 (220 ha; - 1. ,200 m 1,800 m) -

.-  ‘Area between the resort area and iron and steel complex (180 ha 1,500 m
% 1,200 m) : :

- Area to the south of the proposed Industmal Area:(120 ha:’ 1,000 m % 1,200 rn)

The necessary facilities . for the Industrial New Town are listed in: the: table below, |
(For the land use plan of the Industrlal New Town, please ICfCI‘ to Fxgures 5.2 and 5 3
“of the Maiti Text)

[Imnal Stage ~2_001] :

Devclopment o R AR ] Ara
Sector - LandUse . | Specification & Contents - J m2y
Public - |[JRoad Area " [ Road  w=6.0m - 16.0m . R 66,000
" ' [] Green Beli w=4.0m - 14.0m " . B '
[JPublic Space | L] Public Fadilities (Medical Facnhttes/?ost _ .
{Regional Space of . " Office/Education Facnhtles/etc y oo o 11,000
Community Area) ' .
{[iPublic Garden | [} Garden/Pond/Refrcsh Arewets. © | 18,000
[ITraffic Facilities | O3 Car Park/Bus Termmal/etc S 15,000
‘Private - [[(JResidential Area - [] Bungnlowl’l‘own House/Collcctwe o S _
: _ - - Building/etc: (Details are give in another, table) 1. 260,000
[ JCommercial Area l:| Shopping: Lentm/Plaza/ResiaurantJBook SlorefBank .
. . ‘' [Flower Shop/Barberletc (200 peoplelha) : 40,000
Total . _ . - . Industrial New Town Area. = 400,000 -




[Fiial Stage: ~ 2011 ~]

‘Devélopment |

. ' : Area
-Sector. . Land Use . ‘ ‘Specification & Contents {m2)
Public [“JRoad Aica (] Road  w=6.0m~16.0m 700,000
' . RS [} Green Belt w= 4.0m~14.0m - 123,000
[JPublic Space []. Public Facilities( Medical Facilities/Post _
(Regional Spacc of Office/Education Facilitiesfetc.) 205,000
“Community Area) - S ; o E
- |[JPublic Garden [l Garden/Pond/Refresh Arcafets. 25,000
| EdTraffic Famhues O Caf Park/Bus Tefminalle'tc. '
Private E}Remdcnhal Area (] BungalowfI‘ own House/Collecnve
: ‘ - Buiiding/etc. 2,665,000
[JCommerciat Arca 3 Shopping Centerfl’laza!Restauranl/Book Store/Bank '
1 : (Flowier Shop/Barber/ete (200 peoplefha) - 382,000
Total " Industrial New Town Arca 4,100,000

4 Methodology of Industr 1al New Town Development

For smooth development and manageritent of ‘the Industrial New Town, ajoint venture

company should be established, with equity partielpanon of 70% - 80% by the private-
' sector and 20% - 30% by the public sector.

The -Study Team 'proposes the e_sta_blishm_en{ of the “Bang Saphan New Town &

. Amenity Co., Ltd.” as a management body for the entire Industriel New Town with

the followmg main roles, implement lhe $ix specme important activities described

- -below

‘[Main Roles]

land purchase, planning, construction, management and maintenance .

 of the Industrial New Town
land purchase planmng, comtruetlon and management of related busmesses

leqsmg of land, facilities, and floors

eoordmatlon and cooperanon ‘with- othe1 lmplememmg and mmagement
'bodles '

- -[M_éiu Acﬁ{:ities of_ Project]

1)

Con‘*trucnon, management of the Reg1onal Commumty Center (RCC) and -
' ofﬁee rentmg in thls RCC '

iCa13



2)

4y
5)

6)

Housing site pmchase planning, construction of various types of houses
s.elhng lots and houses, renlmg of houses and 1esettlement

. Planning of golf course and sports famhtles (outdoor mdoor facﬂitles) :

including specxal management function
Hotel site purchasc planmng and construction of hotel, mcludmg specnl '

' managcment fum,tmn

Shopping Center. (SC) site purchasc planning, -mcluding special

- management functlon

Management and 1nanr9nance of the entlre Industrml New Town, connol

- of the town landscape.



c2.

Free Trade Area

' -_C'.'_Z;I Backg’r‘ound

(1

: WTO and AFTA

Based on the GATT Uruguay Round WTO (World Trade Orgamzahon) started. The
basw principle of the WTO is to promote the free trade around the World. The WTO
includes various countries from least developed countries ‘to advanced countries

" therefore the treatment of trade condmons has to be compllcated Roughly speakmg,

the basic pohcy of the WTOs to keep fair trade under the certain fules and 1o solve the

*conflict by the multllateral drscussmn (avoid aolvmg trade conflict by the bllateml_

meeting). In WTO agreement, the member- countnes have to provrde the MFN

treatment to other member countnes without any conditions rmmodlately lncludmg

: vanous development stages W IO allows ‘some excepnons customs union, free trade

 zone, general reference -tréatment tanff and reg:onal economlc agreement in"the
-'developlng countnes tanl'f wall for the protectron of "domestic industries in the

'developmg countries; etc. As for the non-tarifl barrier, WTO basrcally prohlblts

subsrdlzed export, dumplng, etc. To promote f ree rade is one of the crucial conditions

for Thai Economy to contmue the sustmnable growth

: Among the ASE.AN countries thc establ:shment of AFTA were agreed To achlevement

of ‘AFTA’ successfully CEPT(Comimon Effectwe Preferential Tariff) scheme were

‘adopted. 1n CEPT scheme; each couniry has to reduce the tariff rate of 010 5 % till the

target year, The tax line adopled by cach country is different so it is dilficult to argue

"~ about taniff reduction evenly: among member countnes " To solve this 1ssue CEPT

requests’ member countries 10 draw. up the schedule on FastTrack Normal Track and

I_ Temporary Excluswe Last. The iumber of producls Jisted in Normal Tmck and Fast
©Track | n cach countr}f is summanzed as in followmg table. Tanff rates: of products
listed i ln Normal Track list should be rcduced wrthm the 0-5 % | range until 2008 and .
- 'these in FastTrack hst unttl 2003:°In the Tcmporary Excluswe list there arc 3,322 tax
- lines in six ASE.AN oountnes Tanlf rate o{ these shall be reduced w1thm 0-5% range :
' "untll 2003. I case: olealland 186 items are hsted in the lrst( 1220 products by the tax

: -lmes) and 36° products of thc above 186 iterns are announced as lhe products 1n 1996 :

by MOF The tanl" f rate of lhese 36 products will: be20% in 1996 and will be reduced

105% in 2003 except 3 ploducts already less than 5% Along with changlng the trade

o srtuatron the CI:P’I‘ schemc are accelerated its’ 1mplementauon o 2003. Asa result tariff.

¥ 'mte of whole manuf; actunng products w11| be reduced wrthm 0-5% in- 2003



Currenlt Situation of EPZ in Thailand

. In Thailand more than 10 Export Processrng Zones are developed by IEA'I‘ ‘Major

objectr ves of EPZ are consrdered as follows;

- Pronlotion of f oreign direct investment especially in _manufacluri_ng sector

- Job creation or expansion of job opportunity

- Accumulalion of foreign'cun'eney'

The a\'arlable works in EPZ are in general lrmrted o compare to olher conoept ol FTZ,
however some of lhem are llberahzed i recent vears; for example the delegulauon of

_ sales to the domestre market and lhat of EPZ 10 EPZ trade. In Thzuland some
:compames loealed in EPZ also request o start sa}es for domestre market because of the
" rapld oconormc growth in Thalland In response 1o this request the Thai government
-~ liberatized 20%! of total products to domestic market. However it is very much’
‘ complreated lo access the domeshc market because the eompames located in EPZ were
-pror.uded incentives under condilron for e‘cporl of their: produels The example of the
. proeedure to sell lhe domestic eompames is shown as Fi ;:8 C 2.1.

' Occupancy rale of EPZ are slrghlly decrease in Tha;]and The reason of lhrs deehne is

not identificd whether the location condition of EPZ (l e reecnt developed EPZs are -

located ar.[rom BKK) or the role and funct&on of EPZ llself (r e. the role or purpose
~ of EPZ in Thailand are already- achleved in:view . of -her economle srluauon) AFTA,
_ mentroned above, is already on ‘schedule and proposals of exception list in Tl1arland 1s
~one of “the most lrberal namely less- tax prolecled in the countries. Under these

' condmons the effectiveness. of EPZ becomes smaller than before. Anolher issue of

- EPZi is: relaled 6 the economre or rndusmal lmkage Flrms in EPZ use the labor: force -

' and ‘imported raw materral intermediate goods machmery, and 1eelmolog|es and' re-

e\porL Therefore leehnology transfer to the- loeal compames or usage of parts and

ke rntermedrale goods produr,ed locally are drfﬁculL The srtuauon of forergn assembler -

3)

* Jocated in GIE is also similar; in the- flrststage of operauon almost of .all assemblers_ ) '_
'1mporled key parts. But when the local venders were nurtured by lhe assemb]ers local |

- parls took over. 1mported ones (ln %hls case loeal contenls regulatlons oomnbuted [
'locahmuon ln EPZ however local comenls are not applreable generally)

i E-xperlenc'e in Olher Coun’irles .

: There are more than 600 FTZ(Pree Trade Zone) in: lhe World Beeause of the :

condruons of the development siages: or: of the purpose of ‘the development the



- . characters of FTZ are dlf ferent. Furthermore the name of lhe FTZ is also dlfferenL
The taxonomy of the FTZ are 1llustratcd in the Fig. C. 2.2.

- “The origin of the ETZis considered free port in Europe in 19 century. The organization.
“and syslems of FTZ have been proceeding during the period of this hundred years.

The EPZ whreh is one of the forms of the FTZ has been planned as the procedure of
economic growth in developmg countries. '

Forelgn Trade Zone in the USA-

: There are more than 400 F'IZ approved in USA The purposes “of the FTZ in .

USA are to' promote the international trade, to expand of export, to strengthen
the conipetitiveriess of the domesuc industries, and to create job opportunity.
FTZ in USA'is dmded into two types one 1s called as ‘General Purpose Zone

~and the other Specral Purpose Zone or Subzone. The larter is counted around

220 and permmcd Tor individual factories. The major tenanis. in. the former
counted 180 are- trade or/and distribution compames ‘and the sper:lal feature is in-

- Exhibition. In ‘the comrary of the: purpose prodncts or goods from zone are

: 'mamiy He% the domiestic market (These are 1mports)

-’_I_‘he FTZ are 'co_mposed 'of four:-orgamzalIons; Foreign' Trade Zone Board,
' Grantee, Operator, -and. Zone Uset. The role. and competence. of each

o‘rga.nizzitiorr are sumtharized as follows.

: Foreran Trade Zone Board The Board is the decision makmg organization of ‘the
FTZ 1t superviscs the FTZ and. consists of the Secretary of Commerce

(Chalrman) lhe Secretary of Treasury, and the Secretary of Depamncm of

7 Def cnse.

Granlee: The Grantee is the jundwai person io be given the aut.honiy ol the
establishment, managemenl and maintenance of FTZ. In gencral, the Granlee is

o be pub!se bodres such as loeal govemmenl port authonty, etc

‘_: Qperalor The Operator 15" the managemem and conlrol body ol FTZ. There are
‘jl\\o forms of Operator one 1s lhe Grantee rtself to be Operalor and the other is
: contracted base ' : ' '

. = Zone User The Zone User 1s the tenant comp'rmes

.'rAvarlable acuvlhes 1 the FTZ ‘and’ customs works rehtcd o) ﬁre F’I‘Z arc
_'prov1ded by lhe C‘ustoms Law and the Rules and Regulauons of FTZ( 15 CFR
5 ZParl 400) Basrc fi uneuons of the FTZ are summanzed as [ ollows
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It is possibl'e to carry the both fo'rcign and: domestic- goods -in- the FTZ
vnhoul Customs clearahce and . tariff payment for the - purpose  of

' warehousmg, cxhtb;tlon assemble, manufacturing, etc.

Foreign goods _i'n lhe- FTZ are not _Objects.(_)f taxalion and extension of
Customs clearance until the shipment to the domestic market (or. Customs
do’main). '

It is provided the Customs incenﬁirw to ‘export’ domestic market (or
Customs domain) from the FTZ; for examp]e Inverled Tanf f System and

' Quota Avo:dance

Domestic product_s carryi_ng‘in'ihe FTZ are considered as exported.

 The advantages of locating in the FTZ are as follows.
EC'ontribu.lion to the cash [Tow of the companies

“in the FTZ, foreign good:sf_are'_stockt;d wil_h’oufl la.riff= payme'nl.. When the
" foreign ‘goods are necded 1o assemble, manufaémring, or/zmd packaging

before domestic market, interest’ of the tariff in the period of works wouid'

“be sa\'ed In casc of the re-export, ‘draw-back i is apphcable But, in gcncral,
“itiakes long perlod of approval to draw back In the FI‘Z the import and

export procedure are snnph[" ied.  This mmphﬁcahon is 'ﬂso cor;tnbuun_g 10

“the imprdvemenl'of cash flow.

“Tax C\Cmptlon or reduction of the dc[ects damages obsolescence wasle :

and scrap

' Invericd Cusloms .Duty Saﬁngs

“In case of USA lanff rate is defercnt bclween matcnals & parls and final
‘goods. The company se}ccts the lower ratc of tarif [

_The-gb(jds canyihg in.the :F.*_TZ are not-requi'r:ed'counlry-'of -.Orfigin m’arking; :

]I is possnb]e to 1ransporl from FTZ 1o other FTZS walhout tarlf f.

For the e\hlbxllon in the FTZ the goods can lmporl thhout tarrf ..



(b)

F I[Zin Europe

| ‘The major purpose of the FTZ in Europe is expansnon of lrado The most of
' them locate behind or vrcmlty of both air and sea port. They have the Tole of the
" galeway to the EU market. '

In case ‘of Hamburg(Germany), Hamburg ‘Free Port ( Reler 10 te

~al oremenuonod Tigure) is 1he part of Hamburg Port Area. The total area of the

Free Port is around 1,600 ha, isolated by the ferice, total length of 30km. The .
main facilities of the Free Port are the warehousing complex where total area of
them are 400ha and the blggest facilities in the World. Services such as washmg,

rcpairing, labf:lmg, and repackaging are- prowded by the' warohousmg company.

There are-more than 3,000 tmdmg companies in Hamburg Clty and they use the

services provided by the Free Port. The Jand of the Free Port are owned by the
?'Hamburg Free Clty(Clly state) to rent: the pnva!e sector “The Free Port are
managed ‘and controlled by the Administration Depanmcnt of the Free Port under
“the | Ministry of Economy n:the city-state. Customs works in the Free Port are
~also. rcsponded by the Department( ou!srde of the Customs Domain of ‘the -

: Fedcra! Cusioms Officc

' ?h: Havre F’TZ in Frdnce was eslabhshed in 1984 under the contract with- the -
:Cusloms Of frce of France. T he advamage of ihis FTZ are fo locate in Le Havre
;-Port area whtch is ihe blggest contamcr-lrcalmem deep sea port. This port play
‘the role of lhc Tirst gale lo the Continental Europe from the West. Total arca of

1h1‘; FTZ are 190ha composcd of warehouse of 10()ha and area of transport

" service compdmcs of 90ha. Authorized warchouses as trade zone prowdc the -

" various services such as. mspecuon samphng washmg, repaifing, packaging,

"mr\mg etc. ' The' development, advcrusmg, and management of - the FTZ are
‘ opcraled by the Port Authonity of the Le Havre supervised by the Customs
-thce The source of Lhe. carnmgs of the management body are mainly the

commission of ‘the usmg the' pon facrllucs and the rent from the tenanled

- ‘warehousin g compames ‘The invesiment for the main infrastructure of ‘the FTZ -

are s_ubsldmcd by the French G_o_vcrnm_e_nl. N

. ‘:._(‘C) .:_

FAZ:iﬁiJapah j. o

' 'There is. only one: I?I‘Z ln Japan Okmawa FT‘Z But m recent years under the -
situation of the huge lmdc surplus the- 1mpor1 promou()n zone-called Foreign '

"Aoccss Zone has bcen planned by the Govemmenl The mmal purpose of the

mosl FTZ has been to- promote export( as a resuli lmport becomes thc ma_]or

e



activities such as FIZ in USA, mmally the export promotion was the main
purpose) however in case of FAZ in Japan the initial purpose isto promole the

*import. Therefore the mcentlves for the compames located in the FAZ are

provided 1o the i lmport rclatod oompames - The mcenlrves for the FAZ are dwnded

_ “into two categornes one is provrdmg to the t,cnanled companies mentmned above
_ and the other is the supporl for the development and- management body (The
. devclopmcnt and management of the FAZ are carried out by the local tertiary

sector - Jomﬂy estabhshed by the public : and private sector) The major incenlives
are credit guarantee, mvestmenl acce!eraled dcprecratron lrberallzmg the issue

Lof local bond, exemptron of property tax etc The concept of the FAZ are shown

as | ollowmg fi 1gure

FAZ

- /IMPORT PROCESSING
| ~ Facrory  §

BONDED

WAREHOUSE :

“CORE FACILITY for IMPORT PROMOTION' I

' Storage Facilities, Exhibition incility for l'mp'ort Goods
* Information Center for the lmporl Goods, DeSJ gn in Cenler

Common' Famlmeb for the lmport Proces';mg and Whotebale : |

‘WHOLESALER ~ § © .| ~TRANSPORTER i

@

' 'Cohcept Of'FA_Z. '
Free Porl Hong Kong and Smgapore

Both Hong Kong and Smgaporc are consrdered to Frce Porl wuh wholc
temtorres Allof Hong Kong, around L, 000 8. q km is-a free porl area and lhe'.f
'Cusloms dutxes are not. levied on forelgn goods in lranssl when lhe goods have _

- entering it e\pect Ior certam calegor:es Furthermorc no' duties are levied on '

e\:ports and the: goods in transit when the goods have entered duty “free. On the

- other hand all of Smgapore is riot legaily free’ port area but. actually 1t0pelales as
afree port. ’I‘he Smgaporc Govcmmcnl developcd the frec trade zone . nexl 1o the



@

are irri'pbséd, however, the rate of customs duties and -other restrictions are
highly liberalized., |

The major-functions and services available in Hong Kong are summarized
below:
- Loading and unloadmg
- Storing’ _
- Storing, giadmg, and cieamng
- Distributing locally and reexporting o
- Sampling; packing marking, and labeling
- Measuring and welghmg of car gocs
- Breaking bulk- '
- “Assembly and manufacturing
© .. Exhibiting and auctioning

' Furthermore bankmg, insurance and other 1elated services ate available.

The major functions and'services in PTZ in Smgapore.are snmlar to' those ‘of
~Hong Kong | |

‘ Térmjnoldgy

'The types of Free Trade Zone are dcfmed as I"ree Port, Forelgn Trade Zone and EPZ
in Figure C.2.2.- In the case of Japan it is° called FAZ focu‘;mg on the import
: promotlon In Thailand, there are two different kinds of FTZ and EPZ: . the former '
~ arc Tax Free Zone (GEMOPOLIS) and Free Trade Zone (defmed it the rcvmed draft

IEAT  Law), and the latter is an. ordmary Export Processmg Zone. To avoid
rmsleadmg the Study Team -will use ‘Pree Trade Area (FTA) as a termmo}ogy

- representing our proposed new concept.

C:2.2 - Bang Saphan FTA |

Based on the aforementioned background, the Study Team proposes the new concept of the-

Free Trade Area: The objectwes of the FTA are bummamed below :

o To prepare for AFTA and WTO

proposcd as follows

- - To. attract not only manufacturers but- also traders for both export dnd xmport

= To strenglhen compehtwcness of domestlc malket—onented manufacturers through
. FTA.

- To contnbute o deccntrallmtlon of buslness from Bangkok Metropohtan Area
-+ To encomage exportmg and 1mpomng tt ades '

In order- 10 achlcve the ob]ecnves thc basm concept of FTA in the Bang Saphan Alea is



- Import dut1es must be exempted for the 1mportels locatmg within F’I‘A

- VAT must be cxemptcd for a 'my transactlon between/among the companies . w1th1n
F’I‘:A. : _ _

- The Cc)'rn'panies"s'hail be' allowed to ‘export" to the domestic miarket in ordinary

‘import’ procedure In other words, the ‘20% saleq constralnt 10 the domestic

market rule apphed to the existing EPZs must be Ieft |

- Besmies ‘the manufacturmg activity, other. act1v1t1e§ such as packagmg, labehng,

compounding, polishing, testmg, measurement walehousmg, and wholesale must

be allowed both for re- export and * export to the clomestlc market

- The whole area of the FTA is under the customs domam

- One orgamzanon ‘must govern FTA from constructxon 1o operanon and
management : '

Mejo'r functions and facilities are summarized as follows.

Avajlable Works
' Loadmg/unloadmg/packagmgjlabelmg
~ Warehousing :
~ Testing/ Measurément
- Repairing/ Washing
- Mixture/ Compound
Processing/ Assembly
- Manufacturing
Exhibition
Sales except retail
" Habitation

Incentwes for promotion _
Exemption from business tax
- Accelerated depreciation
* Soft toan '
Subsidiary .
Credit guarantee
' On'e'—'stop service

' 1 ariff incentive

‘Exemption from Excnse duty/ VAT

- “Exception of Import approval for 1Q goods
Duty free consumptlon/ uc‘.age in the Area

Fhe concept of FTA in Bang Saphan is jllustrated m the followmg fxgme



- Bang Saphan FTA
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C.2.3 Legal Aspect of FTA

The ploposed FTA is a.new concept therefone there is no ex1stmg law for the FTA. It is
preferable to enact the new law for the FTA. But sotne aspects of FTZ should be covered by
-~ the. ex1stmg law as shown below:

Induqtl 1a1 Estate - Modiﬁcatlon of New IEAT Law
‘NB.: Types of Industneo -- Not only the Seven Industmes
No need to spemfy the deveiopment scalc for the IE dovelopers

Warehousmg — Customs Law R
N B "Easy appllcatlon for walehousmg hcense is needed

Expansxon of act1v1t1es in warehouses is ncodcd

o No law on the 1mport processmg dctwmes 18 idcntlﬁcd If there i1s actually no ‘law"fqr 3
' 'such actwmeq new law shouid be enactcd S o '

It mtght be p0351ble to cover tho above act1v1t1es by chdngmg a-part of the New :
IFAT Law and Cuqtomq Law llke in the case of Gcmopohs ‘



C.2.4  Area of FTA

Most FTZs in the world are isolated, for example, by fences. In the case of the Hamburg
" Free Port; its area of around | 600 ha is enclosed by a fence'with'a total length of 30 km
This isolation i reduired- for _security against smuggling, for instance.  In case of
smugghng, one of the major reasons is prohtbltable hlgh rate of tariff. In other words if the
~customs duty rate is sufﬁmently low, the ‘business’ of smugghng does not occur Thalland
is c0n31dered to be under this situation, It mdzcates that the enclosure of the whole area by
a physmal way becomes less meaning. I thts context the securlty will be kept by each
| facility such as warchouse,’ factory, etc. The Study Team proposes the “area- dcsxgnatton-
method’ for FTA. This method is sumlar to the BoI zonmg but the areais llmlted enough to
be managed. In this sense there ate three- altematwes of the-area of: PTA as shown below.

Alternative |: The whole Am;;hoe Bang Saphan Area except for. hllly area wdl be_
de51gnatcd as FTA. ;

: 'Amphoe Bang Saphan will be zoned as FTA and. playcrs in FTA will be “licensed” by
the Board of Development & M:tnagement of FTA in accordance w1th the guldelme of
development or activities in FTA.

Advantage: Adnumstr’auon tem‘tory i§ the same as'the local government.
' : Easy cooperation with governmental activities.
To save the initial investmeént for sec:u_rity.
To attract new developers for the facilities.

Allemative 2:  Similar area of the Iﬁdustrial'New '(_:'it)}.'
In thlS case the area- de31gnat10n -method also is -adopted. There is hrmtatton on

expanslon of new facilities such as the warehousmg development area

Advantage. To save the initial 1nvestment for securxty
Easy management of the whole area.

" Alternative 3: Bang Saphan mdustr1al estate 1ron/steel mdusz and port area are
“designated as the FTA ' o ‘ '

Advantage: Area de31gnat10n will be easy and qu1ckly made on the ba31s of the -
TEAT law and FIZ Iaw newly enacted

- The Stucly ’Ieam recommends the Alternatwe Iin conmderaﬂon of easy partlctpatlon of new
developels in-the FTA fm the long térm- perspecttve and the AIternahve 3ifor the rea11st1c
desi gnauon in'the short term deve}opment : '



C.2.5 Advantages of FTA

“ 1t is necessary 0 identify the differences among FTA, FTZ, and EPZ (refer to Figure C.2. '3).
The most significant difference is that goods manufactured in FTA are allowed to be

‘exported” to the domestic market. The companies locatmg in EPZ are bas1cally requlred to
'export one hundred percent of their products (at most 20% of their products are allowed to
b exported to the domestxc rmrket now) ‘The compames in FTA will be allowed to sell
‘goods and services to the domiestic market as well as to export them. The FTZ proposed by
© Mol (Mlmstrj of Industry) will be allowed to function in a more flexible manner than EPZ,
ie. its activities include tradmg, BXhlblthﬂ ete. The purposes: of F'I"Z however, should be
{0 encourage export. ~ The basic idea of FTZis considered. only to follow the conventional
export—onented pohcy In order to attract companies mto the areas such as FTZ and EPZ,
‘they provide"valious incentives. If such incentives. are provided to companies on the

| condition to export, these rmght be con31dered as export subsxdy Wthh would be forbidden
: unde1 the WTO scheme

" Under-the borderless fransaction, to keep. or encourage intcrnational competitiveness is one
of the critical issues for all countries and busmesscs - In this. situatiori. it must be hard to .
protect the domesnc mdusmes by erectmg the- tariff bamers as well as non-tariff barr;ers
While compames strengthcn their technology capablhtles, materials and/or parts - and
components should be available w1th ease and at reasonable prices. The Thai Govemment
“has made efforts to do so, but the eeonomlc and trade mtuatlon% should be much more severe
than before. - The introduction of ETA will be one of the solutions to overcome such
difficulties. | |
Major difference and advaritage between'Fl“A and EPZ, are shown in the following figure.
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Table C.1.1 Labor Force Dcmanc'i'-]hcluced by'Bang'Saphdn Development.

- (Scenarto 1)

Cumulative Demand

. Increase .

2000 2004 3010 afer 2010 19955000 20002004 20045010 2010,
I Disect Gmployee -~ 6400 10,600~ 19,100, 19,100 6400 42000 8,500 0
21mﬁrec1mﬁpioyéc o 5300 9300 17200 0 5300 4000 "}',900'
Tol 6400 15900 - 28400. . 36300 6400 . 9500 . 12,500 7,900
(Seenario2) T - - S
: - .~ Cwuinutative Demand . y TIneréage - oo :
20002004 . . 2010 after 2010 .. 1995-2000 20002004 20042010 . - 2010-
I Direct Employee 6400 - 141000 28300 283000 . . 6400 7700 14200 0
2 Indircet Eniployee -~ 5300 12800 26,100 0 5300 7,500 _3-13,-300_'
Totd . 6400 - 19400 41,100 54400 6400 13,000 "21_;,700" 13,300



‘ Table C.l1.2 Number of Employees Induccd by Bang Sdphan Dévelopment

{curulative number)

'Area(ha) Dir'e_cl ;-JDQFEE!ED‘,?,‘BFEM Towl Employee  Reniarks
] ‘Employeé Mult_‘lb]ie’t Bmptoyse - :
Year ¥ L Ratio .. '
1995 tronSteel Group |+ 35 560 08 0 560
. Géner’ql Industry 0 0 1.0 . ] '_ )
Total 35560 0, 560
2001 Iron/Stee! Group 102 . 2,400 08 0 2,400
General Industry © 50 2,400 N 0 2,400
Subtotal 152 4,800 0 4,800
“{Pont 1,600 06 0 1,600
Total 152 - 6400 0 6,400
- lironfSteel Groap |, 145 2,800 0.8 1,900 4,700
Soétasio | {Genesal Industry 210 6,000 10 2400 8,400
1 Subtotal 355 7 8,800 4,300 13,100
Power Plant 105 200 0.6. 0 200
Port . 1,600 06 - 1000 2,600
L Total 460 10600 5,300 15,900
2006 _
_ Troii/Steed Group 145, 2800 08 150 4,700
Scenario 2 General Indusiry |~ 300 9,500 10, 2400 11,900
© Sublatal ‘445 12300 4,300 . 16,600
iPower Plant s 0 06 0 200
Port 1,600 06 1,000 2,600
_iToial -550. 14,100 . 5,300 19,400
‘ ‘lronl?leel Group| 260 4700 - 0.8 2,200 6,900
Scenario | ‘General lndustry | . 3607 £1.900 10 .- 6000 17,900
i Sublotal T620 16600 8,200 24,300
Power Plant st 200 ¢ 0.6 100 300
ot 2300 © 06 1000 3,300
. [ Tl 725 19,100 9300 28400
001 S o .
IrowStee! Group] .+ 260 4,700 o8 2200 6,900
| Scenario 2{General Indistry 550 20,400 10 9,500 29,900 '
“Subtotal T8I0 25,100 ; 11:700 26,800
" |Power Plant 105 . _ “200 06 100 U300
Port _ © 3,000 06 L0 4000
Tt - 915 - 28300 12,800 41,100 -
©|leonfSicel Groip | 260 4,700 08 3800 8,500 -
" |Scenario 1 |Genéral Indusery | © 3601900 RO 11900 23800
' Subtotal | 620 16,600 * 15,700 32,300
| Power Plarit Cws 0. 06 100 00 .
i Port N 2300 06 1400 3700
" afer | ot | o725 19,100 17200 36300 o
201" e : _ __ o
(ironsSteel Group | 260 4700 08 3800 8,500 -
- {Scenasio 2 Geerat Ii]ddsl:i'y 550 20,;100 ST TRO 20,400 © 40,800
' ' Subtotal C810 25,000 . 24200 49,300 -
PowerPlant’ | 105 d0 06 100 .00
Pt ' 1000 06 .. 1,800 - 4800
Total - "91__5 28,300 2%.100 sda00 .

' 'Note *i’ort Direct Emp.oyu: 0. ’% persons.’ 1 000 ton {cargo vu!umc) assumed by Japancso port sample.
o Mu!hplncr effectis aksumed baséd ot Master Plan pf La¢m Chabang Developmcm .
Thidirect employec—Dlrc\_t emp}uyee in prcvsous yenr X Mulupher ertecl
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" Table C.1.3_ Projection of Population Increase Induced by Bang Saphat

1 Development
- (Cumulative number)

Induced Employee

g0

26,100

shaoy

s

47,500,

Afea (ha) . . Tnduced Popu!éh'on
[¥irect Indirect Totat . Direet Indirect “Total
Yeéar
- 1995 IronSteel Group 35 seh 0 560 1,000 0 . 1Looo
) General Indust:ry o . 1} 0 ’ 0 : 0 0 0
{Total 35 560 "6 - 560 1,000 0 1,000
2001 Jreonssteel Group 02 2400 - 450 2,850 " 4,400 800 5200
General Industry 50 2,400 0 2,400 4,400 0 4,400
Sublotal C152 4800 450 5,550 8,800 300 9,600
~ [Part ' 1,600 o 1,600 2,900 0 290
o - [Total 527 " 6400 4s0__ 680 . 11700 800 . 11500
Trori/Steél Group 145 2800 L9000 4700 . G 5100 - 3500 8600
Scenario 1 |General Industry 200 (6000 2400 - BADO 10900 4400 15300
| sibletal 355 BB00 4300 1 13,100 {6,000 © 7900 23900,
Power Plam : 105 200 T ‘200 400 o 00
Port - 1.600 1,000 2,600 - 2,500 1800 © 74,700
o Total 460 10,600 5300 . 1SS00 . 19300, 9700 29,000
2006 < _ ’
iroiSteel Group us 2800 1900 4700 U000 3500 8,600
Scenario 2 |Gefveral Industry 300 9500 2400 11900 | 17300 4400’ 21700
Subiutal 445 12300 0 4300 16,600 22400 7900 . 30300
Power Plant 105 00 0 200 Sa o " 400
Por ' L6000 LO0a 2,600 2900 180D 4700
: _T_g't:a'J‘ S50 4100 5300 19400 - ° 35700 9700 35400
Imnrs‘eemréup 260 4700 - 2200 _6.9'00 " 8,500 -'_A,J;po 12,500
Scemario 1 |General iﬁdustry: 360 11,900 6,000 17,900 21600 m.s}od ‘32,500
| st 620 16600 8200 24800 . 30400 - 14200 45000
Power Plant 105 00 100 300 400 0 ¢ 600
“|Port 2,300 1,000 3,300 4200 1800 - 6,000
- Total 725 19,000 .0 9300 38400, 34700, 16200 51400
“a0m1 : P :
fron/Steel Group | ‘260 4700 22000 0 6,900 8500 Co40i0 . J2,500
Sccnaﬁul Geperal Industry 550 20,400 9,500 29.900 37,.|t)0 i 17300 54,400
Sublotal 810 25000 11,700 - 36800 . 45600 | 21300 66,500
Power Plant tes 00 oo - 300 T400 0 200 . 600
Port 3000 1000 . 4000 5500 LS00 - 7300
L Total 915 28300 12800 41100 SLS00 . 23300 74,800
: Iron{Stcel Gioup 260 4,.70.0 3,800 - 8,500 ..8,.500,- 7 ) 6,900.; :'. 15,400
Scenario | {Gencral Indusiry 360 10900 LI900 23,800 D 21600 28600 43200
' :-_Suhlolal : 6;0 16,600 13.700' 32300 30,400 28,500 58.6;1_0
Power Plant 105 2000 - 100 300 400 wh
Port 2300 1400 3700 4200 . 2500 . 6700
“after Tolal . TS 19,100 17200 38300 34700 30200° - 65,900
SRETHY : T o i B -
lrowSteel Group | © 260 4700 . 3800 8500 © - 8500 . 69000 15400 .
Scenario 2 |General Industry | 550 20400, 2b.4_00 - do 800 7000 37,000 74,200
" “Subtotal 81025000 24200 493000 45600 44000 . 89,600
Poiver Plant 105 200 oo : jm}_ FR 1 'f-'m_ “600
Port ' L3000 ;'-:1,800 Tlageo 5500 CU3300 8800
Total 915 " 28300 2 ' : ' '

CUes0e

* . Mole: Indviced jpopulation = Induced employee / 555 -

c
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Table C.1 4 Demand of New Résidentizﬂ Arca

Number of Employes

: Population Areathn)
2001 2006 <308 201 2001 2006 2011 201f- 2001 3006 -204) 2011
ﬁx&lrgg;c;}igﬁnﬁal Area | 5 cen 2,070 :3._270 2,550 .4.60{). 3,800 5.500 ; .4,§00 180 150 2400 18D
g‘:;‘}";"“’“'“na““ 2400 6,220 . 1,320 : 3900 4400 11300 13300 7000 40 1100 130 70
Scenario-1  {Bang Saphan Total 4950 8290 10,590, 6450 9,000 15,000° 19200 11700 220 260 370 250
Increase 'iﬁlf‘p‘ff;‘;'“‘ "“’“‘“O"‘“ﬁ 1450 1210 190 1450 2,600 12200 3500 - 2600 - 160 90 . 140 100
Total 6,400 '_;:5-06'12.500:‘-7.900. 11,600 17300 22700 14300 - 320 350 50 350
lixislinchsiden'lialAr;‘m 2550 2,070 32707 1550 ':4;600 380 5900 4600 1.1'30 150240 180
S:[;T,arn"w" nBang 2400 9.720 16920 9300 4400 12,700 30000 16900 40 180 300 170
Scenario-2  |Bang Suphfir;T.‘J!ai.l_. 4,55.0' 11,790.1'9'.79'0 11.356 . 9_.000'_2'1.500 35,900 21,500 .210 330 540 350
: f:fﬁ;ﬂ;:‘-c”"‘lf“r'“i“ ower- 14501210 1910 ids0 2,600 z,zot; 77777 3500 260 o0 e 140 - 100
Total 6,400 13,000 21700 13300 " 11,600 23,700 39,400 2400 320 420 680" aso.
Elsglai:gg&;sli:;mial Atea 2550 4620 7,890 ":6.44_0 4600 . 8400 1;1;300 1800 180 330 570 750
lgl:;;:;mvn it Bmg 2,400 sozn 15940 19349 4400 1«;70029000 3’5,’1.00 40 15{:280 150
S.r.cnariu.‘l B.:lngSnpﬁn.n:'I‘;i.lal 4,950 i_%'.zqn.-;za.sa_o-.an,_za.n 9.0'0(.1 24,100 43300 S50 20 4B0 850 1,100
ﬁfs;“’h‘g‘:“‘"""a‘“o“’” ' :'.,4_56' 2660 4570 6,020 'z,ac:t; 4,800 8300 10900 100 190 330 430
Arotal 4950 13.24'02 2830 0380 11600 28,900 S1600. 65900 320 670 1,190 1530
C;Tuﬂﬂ:::c Exisliui'gRe_.si:llériﬁaJ :‘;;rcéa. é.ssof _4_,?20 7,890 10,440 4.‘6.():() 400 14,300 1'8.960E 180 ':339_ s10 750
: g;;mn W o a0 e e a0 7810”2 i 0
" |Sceniano2 _B:mg.S.:.a_pl.T;.\ﬁTfllal '4,5;30 16.';'46: 36,530 48380 _':o_tm:n__ 30,500. 66400 87900 - 220 550 .'1.096 1,440
ﬁ“"ie“"“‘Af“a'"o'h“" jdso é,nc.b’ 4570 6000 . 2600 4800 B3P 10900 100 190 330 430
mphoe : EE o . - .
'lotﬂl ' _:4.550 .16.7?5.(_]_236.._'5.3t)._;l§.3895 .1..1..6_0{_:! 35,300 74700 98.800 - 320 M40 1420 1870 :

Nole IlPupuiahon—empio_\e 55‘7:-

{2 Population Dieasity;

sting rcﬂdcnll‘d arca & other mnphuc ?.‘i pcrqouclhﬂ “ pcranmfR'u)

Papuhunn Density; New Fesiderilial area - 100 pnrson-;fh'l (117 peisons/Rai)
" Pregent populauun {Bang S'I]Jh'\n Dls!ncl) ‘65,500 (1995)

* " Present labor populatiori (Bang Saphan Distriel): 36, Uﬂﬂ(1995) 3. Z‘J'U(an sedor}. i 280(3n§ seclur)

Numbcr of Hmlschnld (Bang S'iphan quim:t) 13, 476 (1995)

- C-29
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* Table C.1.6 Projec‘:tion of Business/Commercial Area in Bangi Saphan D.évelopmént

(Number of 3rd Sector Emplo'yee) : - (cumulative humber)
o Indirect Employee (Cumulative) Employee of 3rd Sector A
~2001 2006 ~2011 after 2011 19952001 '2001-2006 2006-2011 | 2010-

| Scenario-1 - 0 5300 9300 17,200 0 3450 6050 11,180
- 2 Scenario-2 ' 0 5300 12,800 26,100 . 0 3450  §320 16970

Note: 3rd sector employee is assumed as 65 % of indirect employee based on the statistical data of province.

(Business and Commercial Arca)

" Business and commercial Atea (ha)
<2001~ ~2006 - ~2011 afier2011

1 Scenario-1 ' 0: 20 - 30 6
2 Scenario-2 0 20 40 %0

” +Note: Employce de:nsil'y.(:)f 200 pe.rséns':/ha is assumed.

Cear
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Figuré C.2.2 ‘Types of Free Trade Zone (F.T.Z:)

( FREE TRADE ZONE )

S ‘FREE PORTI '

* FREE. PORT AREA °

EX: Germany -Hambirg

_FREE DISTRICT

_|-Port aly area as 2 whole is out of
custom domain

«Including residential area

In-owt cargo of foreign goods are
treated as duly free
-Processing/conisumplion/usage
of foreign goods are free

1y

“Some restricted afea in port cily
which is out of tariff-terrilory

-Excluding residential area
)_*____,'4&1 -out cargo of foreign goods are

treated as duly [ree

—Proccssnugﬁ:onsumplmn!uqagc of
Joreign goods dre free’

' -Somc restricted afea in port cuy
which igout of tari{f-territory
-Excluding residential area

|- In-out cargo of forcign goods arc
treated as-duty free :
- |-Processing/consumption/exhibit
of forei gu_goods are forbidden

EX: USA (more thian 400}

“Some rcslncled arca which is mc!uded m cuslom

* [domain

[nzoul cargo fromfla zone are
requested custom document

. FdRE[GN TRADE iONE L ~In-out cargo of loreign gouds are .
R . 7 ] _ treated as duty free -

: -!’1ocessmg/conqumpllonn'exhlbll of forcxgn goﬂds are

available except sales to domestic market

" L-{EX}’ORT PROCESSING ZONE.
© o] ENCEPZin Thailand, Other -
" ASEAN Counlrics, etc.

£ [+Porposer.export promolon, DI
| prometion; job creation

-Somne restricied area mciuded in

custom domain

-in-out cargo fr olm’lo zone are roquuled custom
document

free(excluding L
domestic tharkct)
-Proccwng of forcign ‘goods and re; cxport B

-In-out cargo of foreign g(}ods are treated as duly :
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Figure C;2.3 - Comparison of EPZ/FTZ .

~ FTZ(Mol)-

FTANew) |

Export prom.

L - Existing EPZ

Available Works . S
Loading / unloading /wpack:‘lging'/' labélihg .
War'eho'usiﬁg | ' '
Testing / measutetnent o

: Repair.in'gf wé.sh:inglﬁ.olis:]ling

- Mixture-l.comﬁbdndl '

_ Procéssing.f'assembly'- o - B3
Manufacluring. . ‘
Exhibition . s |
“Retail sales it
Sales .except'fé_t_ail:. ' ‘Fi*’

I-labi.tati()'n

Incentives for pr'OInjo(ion

_ E,\:en.lptien_ from blisiﬁesé; lﬂx o B3 ) )
Accelerated depreciation - . o
Softloan .

 Credit gua:rzmtee. S S
Oiie 'stop.-service . '- o

|Tarift incentives

':lixélrl])tiOIjl fr'o.m: excise (hity ' - , et
“Rxettiption from VAT ) @ :
Exception-of import approval for [Q goods B

- Iaverted Tariff Ma{eriai / prédl.l(ils o |

ﬁll&y fféé C:OIiS:llillpliOh/.llSE.Ié,eil\ the Area - o T R

Major Objet;‘lives. ' - ' |Atteact FDL |Atiwact DI - {lrade prom..

: Export prom. Strengthen

Shipment to domestic market out of area

| up to 20%:

Domestic 1.

1o conidition|

Source: Study Team

up to 20% -
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APPENDIX l) DEVFLOPMENF PLAN OF BANG SAPHAN INDUSTRIAL

Di

D.1.1

ESTATE

L’and Use

. Land Use i’lnn

The land use plan of the Bang Saphan mdustnal estate is elabmated on the basis of the

| followmg plannmg prln(:lples

* Land use of the Bang Saphan industrial estate should be harmonized with the

present land use of the Sunoundmg area. 'S'O'cially important-facilities' such as
religious .and educational facilities wdl be pteserved ‘with their surronndmg
conditions:

- Alot of green areas such as-park and buffer 'g'reen will be designated.

Factory Tot areas is designed.to occupy 60 % ~75%: of the total arca’ in oxder to

recewe ‘the BOI prtvxlege

, Land use will be planned With Cc)ns_ideratien of future expanSion.

-The detatled land-use plan of the Bang Saphan mdustrlai estate has been developed and

de51gned as descnbed below.

108

' :netwofk' Sub-main roads and - collecto'r roads of 30 m wide have been

@

3 facnhtles etc. have been designed to be fully, equ1pped in‘the industrial estate

@

: have been planned o be located at the entrance of the mdustrlal estate and -

A main road of 50 m wide has been 'desig_ned _t_d- form the skeleton of the road

deSIgned to: suppoxt the main road. ~ Further, a short boulevard. of 200 m long

~has been planned to be eonstmcted in front of the ratiway station.

Various utilities such as wate1 supply facilities, sewage treatment system, clectric

except for the incinerator of solid waste. The incinerator ‘will be butlt in the

a‘re'n t0' the' _eas't'df ‘the estate.

=Adrmmstratn/e fac:llltles service faelhttes and sueh amemltes as spott fac:hty--_

adjaeent o, the ;ailway station.



The total area of the Bang Saphan 1ndustrlal estate is 600 ha (3, 750 rai) and the land use plan
" is summarized below. The detailed land use plan is prcsented in Table D.1.1 and’ Flgure
D.1.1.

Arca ;(%:) .

(hay  (rai)
Factory lot * 4145 2590  69.1
‘Road & utility. 101.9 - 640 . . 17.0
“Green area 81'.8_ 510 13.6 -
Others 1.8 10 0.3
Total 600.0° 3,750 1000

xS Fulure expansmn area of 54 5 ha is mcluslvc
D.1.2 Lot 'Dis”trib_ution Pi_an
5 Industnal Categogg Conﬁguratlon

A list-of proepecﬂve investors to-the Bang Saphan industrial -estate clarlﬁed through the
investment demand survey presented in Append;x C is tabulated in Table D.1.2. showing the -
demands for lot area, water, and labor. The lot distribution plcm_ by category ‘of industry
and lot size is elaborated based on’the list and sumimarized in Table D.1.3"and the table -
below. '

Nuniber of En'tcrpﬁseé' T ot Area (ha)

o 2001 2006 2011 - 2001 2006 2011
Food -~ | 3 5 1 25 80 490
Textile S T I VX (R
‘WoodProduct | 2. 2 4 60 60 110
PaperProduct | - - 2 A S 20
C1 Chemical 2 10 . 50 150 660
Ceratnic . 1 3 5 . 50 500 . 650
- Steel Products 7 13 14 L2100 THO - 760
Machinery 4 § IS 125 ...500. 85
" Others _ - B = 05 05
Towl e 35 65 L 520 2005 360.0

‘Note: . Steel manufactme (basic me:ai), and shlpbulldmg, lcpamng mdustry are no[ mc]uswe

Lot Size: Disfribut_ion

The I'equirémehts.'fdf lot size i_ndicatéd'by category of mdustry are summarized below:

D2



Lot Distribution Plan by.Lot'Size and Cét_e_gory -

_ (Cumulative)
o Number of Lot by Industrial Category

--Steel

o Cl ' Processing
Lot Size . Food Texnle ‘Wood Paper Chemical Ceramic * Products  Machinery Others Total

Smali, less than

_ . : . 1 -

‘1.0 ha _5 _ 2_ ' _1__: -2 5 1 : : _ .1‘-4

Medium o ‘ . - ' '

pedm | s o3 - e 2 1 7o

Large, bigger than|- . : ' .
: 1 - - 2 2 - 12

H0ha bt O | 1

HeaQy industry such as C1 chemical and (_:erarrﬁc induél:ry_ will require relatively a bigger area
It and stee] product, machinery and wood industry will predominantly need a medium scale
lot. ' | -

Desi,qn of Lot-S:h'ane

Seven sizes of prototyplc factory lots are proposed as shown in the table below. 2.5 haand |
5 ha lots, the typical sizes in the Bang Saphan indiistrial estate, have been demgned as shown
in the ﬁgure bclow

" Size No.ofLots  Shape:

1. 05 3. 50mx100m . - ' ' : J

2 - 10 1 100 m x 100 m ' }gmmmmm . (. _
3 25 13 125mx200m S F"‘[M’"‘ ~Ny S
4 - 5.0 96 . ‘200n1'x'250m 2.5!\;1]2.311?_1?.5 h4 5.0haw L

> 1_0'0 7 : 250 m x 400-m 25m|?,5h 25h4 5.0ha

6 200 - 4 400mx500m . '- a‘

: Lo - 250m
70350 1 300mx1,000m_ |

Tdtal 65

3 Lot Distributio'n f'

Inthe Bang Saphan mdustrxal estate the dlstrxbuuon of factory lOtb is planned in accordance .

: with' groupmg of industrial types. Steel produzt and machinery mdusny which will be

equlpped with heavy machme tools and requu‘e a strong bearmg CdpdClEy of the giound are
fdemgned to be Jocated- in the cut area. - The surface ground-i in, thc cut:area is stronger and
S subsxdencc of ground by ﬁ}lmg matenals is rmmmum



“The distribution of industrial types in the land use plan is preserited in Figure D.1,2.
D.1.3 Phase Development Plan

The Bang Saphan industrial estate is proposed to be developed in three phases in accordance
with the investiment demand increment identified in Appendix €.

Development phasing is summarized below and figured out in Table D. 1.4 an.d'Figurc D.1.3
and the land use plans of Phase 1 and Phase* 2 are presented inFigure D.1.4 and D.1.5 .-
respectively. ' '

Total Area Factory Lot Area .

) ) () )
Phase1 108 608 52 330
" Phase 2 202 1,260 149 930
Phase3 290 - 1810 - 159% 990
ot 600 3750 360 - 2,250

- Note: * Reserve area of $4.5 ha'is not inclusive.



D.2 ~ Land Grading
D.Z._l -Earthwo’rks: N

Topographically, the land of the Bang Saphan industrial estate site is rather undulated as
shown in Figure D2.1. The highest part of the site is at an: elevation of more than 20 m
from mean sea level (MSL) and the lowest elévation of 1.2 m'is fo_und at the swampy area
inundated in the rainy season. Thus the site shall be graded by:'e'nrthworks with cut and fill,
In consideration of the higher cost of the earth borrowed from quames located outside*, it is
recommendable that the cut volume and ﬁthng volume shall be balanced inside the site.

* * Soil acquired at 10 km away from the industrial estate stde_ wdl cost 5 times higher than the soil from inside the site.

The followmg crtterla are applied for the de51gn of land gradmg T he Iand formation plan
of the Bang Saphan industrial estate is presented in Figure D.2.2.

'a._ Elevation of the land aftet gradmg is de51gned fo be hlgher than 4 m frorn MSL .
" to avoid flood 1nundation

b, Gradientof the'fa‘ctory land is designed'to be more than 0.5 % to dain the rain
. water effectively.

' The earthworks volurrie iS'eqtitnated at 4.0 million m* fot‘ the total development area.  Cul
* and fllhng balance is designed to be kept by development phase as shown below The cut
: and fillmg area distribution by: development phase’is presented in thures D23 ~D.2.6.

Lo e (Unit:  soilion %)

‘ _ * Phase 1. '_'Ph.aseZ Phase 3 Total

CutVolume: 128 0 138 140 ' 4.06
Filling Volume: -~ 135 = 127 104  3.66

Note: ~Some soil shall be brought from outside for phasc 1. -

D.2.2° :Geo'l(;gie'al Cdnsidération'

] udgmg from the geologtcal data shown below, WhICh were acqmred by t‘ne core bormg test
"condueted in-the ad]acent area, N value of moré than - 1() appeaxs at' 5 ~ 6 meters below: the
-‘surface and Stlff sand ‘with N value of moré than 40 follows after 8~ 10 meters depth from
, the’ surface It means that the surface soil is rather weak hnwever stiff soil appears ata .
S shﬂlow depth dnd shoxt pﬂe foundanon W111 be suff1c1ent to support the bmldmgs and
"struetutcs ' B RERE '



, Core Boring ' Core Baring

.- (Railway Side) : (Swampy Arca) _
. - _ Legend
Pepth(m} - N Valie S NVale' ~ CH: Clay
P ,y 2 o " CL:- Sandy Clay
2 ,,/{/ i 1 SC: Clayey Sand
3 3 ] R S
} sci Cl- :
LA S 7 =t CH !
i 1
ol 1

o frror

: i‘frfl 50~

D.2.3 Es_timate of .Set'tlement -

Two layers observed in the swampy ‘area of the Ba.ng Saphan industrial estatc site ‘are
deemed to be compiesmble composcd of Clay (CH) and Sandy Clay (CL) wnh a thickness
of 2 m and 4 m respectively as tabulated below. '

‘lfl‘.hick'néss‘ W -D"epth (m)

CH 2 - 02

‘CL-CH 4 o 2-6

Consolidation setflement is calculated by 't'he'féllowing efqllation"based on the geolog_icﬁai.. _

-conditions shown-above.

e Pradp
_SC:.——-—x Hx log ———

o 1+Co : P
-:where,

Sc i Consolidation settlement cm)



“Co: Initial void ratio

1 :  Thickness of compressible soil
~Cc :°  Compression index |
Pz . . Effective overburden pressure’

dP: Incremental overbutden pressure

" 'The maximum consolidation settiement at the lowest clevation in the industrial estate site is

estimated at 25 cm on the basis of the following conditions.”

- Thickness of ;compress_iblé éo_il S 600 cm

“Drainage path 1 d=300 cm (600 cm/2)
Unit weight of compre&;mble soil - : 1.95 g/cm (from boring test)
~ditto (submerged condition) 17095 g/cfn3 (from boring test)
Unit weight of fill material 1 170" g/em’® (from boring test)
- Initial void ratio (Co) - o 0.:46'(fr0m boring test)
: Corhpréssion index (Cc) - & 0.18 (from boring test)
Depth of grouﬁdwat_ét level 110 cnd from ground surface

. ‘ (from boring test) -

- Effective ovcrbulden pressure (Pz) _
110°cmx 1.95 g/cm + 190 em x 0.95 g/cm =0.40’ g/cm

o Incrementai overburdcn pressure (dP) atthe lowest point

. 280 cmx 170 g/cm =048 g/cm

el OB 0.40+0.48
SC=Ti046 *PV X8 T0a0
CU0A8 e ann
=T ae 36_00x0.342 _
==2_5.30m.

D.2.4 'R'esid_tllai_ Settlement
- Expected duration of coxiSol_idation is estimated by the follO'Wing cquation:

Tyxdxd 300x300xTv

e - _45000000Tv(sec)_
= 17.36 Ty (month) R



‘where,

Tv. ;
"_CV:

Time (sec) -
Time factor

'Coefﬁciient of éonsdlidatio_n- (0.002 cm’*/sec, from the boring test)

D:ainage' path (m'ax. drajn_agc distance, 300 cm) '

In accordance with the above equatxon the longcst time to complete 90 D cougolldatlon at
~the lowcst clevation i in the mdustrla} eetate site is estimated at 15 months

“Tv ¢ t{months)

U(%)
10 . 0.008 0.1
20 0031 05
300 0071 1.2
40 0426 22
50 0 0.196 3.4
60 0287 5.0
U700 04030 7.0
80 T 0.567 9.8

g

. 0.848 147

As discussed above, consolidation settlement will continue.long time though' the seitlement

amount will ot be large.

_Thus, carth filling’should be made ta.kmg into. account a suff1c1ent

settlement period before the constmct;on of mfra‘;tmcturc facmtles



D.3 Roads
D31 Highway Network Lmked to the Western Seaboard Zone

"The exnsung 1oad networks in the South of Thalland most of whlch were developed o serve -
2-lane traffic, are bemg upgraded to 4- l'mc roads to cope thh the growing traffic demand

from Bangkok zone to Western and Southern Thaitand. The main highway running from
north to south is Route No. 4, whlch starts from Pak Tho through Petchaburi and Prachuap |
Khiri Khan up 1o (“‘humphon The pro_|ect area of the Westerh _Seaboard is located along
' this Route No. 4. ' ' ' |

Of the total stretch of 1,201.3 km of the north to ‘south highways, the section of 202.6- km
closef to Bangkok zone up to'Cha Amn has’ already been-upgraded to 4 lanes, another section
of 450. 1 ‘km beyond Cha Am is being 1mproved to 4 lanes, and the remaining section of -

_ ' 548.6 km-is in the designing stage. Accordmg to the information- of DOH, dll the

| K 1mpr0vement works are expected to be completed by the year 1999

D.3.2  Roadwork and Railway ‘Networks in the V:clmty of the Progect Area

| ~Access to Prachuap Port and Bang Saphan mduetrial ¢state is made via Route 3 169 from the
_ natlonal hlghway Route No. 4. Route 3169 With two 2-lane roads is running toward the
project ared, - both of. them passing through the local: community zone of Bang Saphan city.
.~ Route 3169 'Ci‘osses the national railway near the coastal z_ohe ‘where the Bang Saphan River
' ﬂ'c')w's into the cove of L'aem'Maei Ramphun‘g-. o :

Now the port and iron and steel’ mdusmal arcas are directly connected to Route 3169bya2-

lane provm(:ial toad.

"Theexistingé provingial road running paraliel to the .national' highway No. 3169, is planned to

“'be upgr aded to a w.e.ll—paved road formation. This upgraded pr'o.vincial road will mot run

' 'tlnough the Bang Saphan. downtown, so this new road will play a key role in access 1o the
a ) port as well as to the: Bang- Saphan mdustnal area in the near future.. '



© (Present) : : _ ' {Plan) _'

Route 4 ) o " Route 4 . Bang Saphan industial estate
Railway ) 1 Railway
e
L e
o fﬁ .
) Prébhuap?ﬁn i Prachuap Pot
Béng Saphan Al BRSO o BongSaphan .
- Irgn/Siee] Industry AR AR 7 7 A Irdn/Steel Industry
. = ( _ daion N T
o . _ R.3I6S -
" Baog Saphan ) Barig Saphan
© Downtown ;. Downlown
: s Provincial road (unpaved) . ’ - .
wmmmac Provincial soad (paved) . _ = Provincial road (paved)

'D.3.3 Traffic volume projection of Bang Saphan -'1hdUStr'izil 'Esﬁtat.e

Three traffic to and from the Bang Saphan industrial. estate will be considered as follows:
. - Cargo traffic ~:  Import raw malcrials and export products to and from EPZ will be
' tmnsported by heavy trucks;

- Business traffic ": Paqsenger car wﬂl be dommdnt for the busmess. trafﬁc to and from
e EPZ. _ o

- Commuter tlfafﬁc o Pubhc bus puvate bus and passenger car. w111 be utilized from
' © commuter trafﬁc of empioyee and labors

Traffic generated 'from the -Bang Saphan induc.t'ria]* estate s 'eSti.mated' at 5,500 PCU.

(passenger car- umt) in the year of 2001 and 29,000 PCU in the year of 2011 as shown
below



 lem 2001 <. 2006 2011

1. Cargo traffic

1) Cargo volurne/ ! (1000 tons/year) 1,510 3,380 8,050

2 Tmck_(_l)/moo(iay_g |Struckiiday) 1900 4300 10,000
2. ;Busines;scar | ' |

1) Einployee (Direct) o - 2,400 6000 11,900

2) Passenger car (1)  0.04: PCUday) w0 200 500

3. Commuting car

1) Bus } _ _
1y Employee (Direct). 2,400 6,000 11,900
(@) Bisvolume 10 300 600
A((1)x0.9/40x2 (in& out)) ' g
~ 2) Passenger car - a0 800 1,500
(Eniployee x 0.1/1: 5% 2(m & out) :
: ‘.4.T0tdi _ _ - _
U Tk e DR 1,900 4,300 10,000
2) Bus o S 100 300 600

3) Passenger car -

. Busmess : o 100 : 200. | 500

S Commutmg - : . 300 _".'soo 1500
Csubtotal | 400 1,000 2,000
Sol C 24000 5,600 12,600
. 5 PCT cohv.eried- . _. .
1) Truck (x 2.5) | _ 4800 10,800 25,000
2 Bus (x 3.0) o 300 900 o i,SOt_)
-3 Pa§Sengef car R 400 1,000 2,000
. Total ' o 5500 .12,709_ 28,800

N'dle:'_ /1 Projéctcd?cafgo' volume is summarize‘d ity Table D.3.1.

'_Thus the mam road m Bang Saphdn mdusmal cstate wﬂl have approx;mately 29 000 PCU
“per day as. the de51gn trafflc volume and four (4) lanes wﬂl be necessary in 201} assuming
o that trafﬁc capamty of one jane is approxnnately 10, OOO PCU per day Two lanes: will be
. enough to cope wﬁh 5 5()0 PCU in 2001 and 13, 000 PCU in 2006.

The' raj]way whlch is prOJected to have a capa01ty of appr0x1mately 1. 1 ‘million -tons (0. 6
' mxlhon tons from Bang Saphan mdustnal estate and 0.5 mﬂhon tons from 1r0n/steel mdustry



as shown in Table D 3.1}, 15% of truck cargo volume, will not play important role but
_supportlng cargo carrier in the future for Bang Saphan 1ndustr1al area.

D.3.4 Road:Design .
‘Three (3) typ'es of roads have been planned in this study, as follow_s:. -

(1) Main road : Mam road which: passes through the center of mdustnal.
: estate will be 40 m in w1dth (4 lane‘;) with wide
pedestrian deck on both sides.  This i is the main service
road to factory lots, particularly to large size lots.

(2)  Sub-main road : S'nb main: road is the' access road | to :small s'ize' factory
lots. The road w1dth is 30 m (4 lanes) w1th pedestnan
“deck on both sides. Fo

(3) - Coliector road @ Collectorroad is the accéss road fo smallest size factory
S lot-and - some - section s | utlhzed as the : boundary of
- industr 1al estate.

At the entrance of the mdustml estate ohe or two lanes is reconnnendable o add as the

guide lane to cope with the congestion caused by the inflow and outﬂow trafﬁc The. main
foad, thus, willbe 6 or 8 lane at that pomt - '

The standard'seclion and distribution of each road are shown m Figure D.3.1 and l).3 2.
D.3.5 Design Standa_rd |
The design eta'ndard to be aoplied for 'the main_road.a:nd thel slibrond is planned as follows:
. Design: sp:ee'o | S 40 k"mmour |
. - Minimum radius | - 60 m |
. Minirnlnn oornel' curve © - 12 m'(minirnurn _tu'rning radiu_s of heavy'truok)_ _

The pavement of carriage way of mriain’ road is designed as shown below in cons1de1at10n of .
dominarit heavy truck and bus in the mdustrlal estate. : '

pe12



| Traffic of Truck and Bus - : app. 10,000 vehicles/day/both direction
DesignCBR 10 |

: Désign"l‘hicknesé . 50cm

" Design of Pavement

- Surface Course (Hot asp.h.ait'mix) (1Sem
e

Base Course : 20 cm. - S : Totai 50 ¢m

\ Sub-base Course : 15 cm

The _'payément structure of side-walk was designed as shown below.

T e S S E SRS S Block Paverent : § cm’

'\Q M(.)l-[ar -2em Total 17 Cm .
: * Crushed Stone : 10 cm :




D:.é _ Water Supply

Preliminary design and cost estimate for water supply facilities of the Bang Saphan industrial
estate were carried out on the basis of the land use plan and water demand by lot. Design
criteria and standards for the water supply system in Thailand were applied t'o this Study.

The mdusmal water demand for the Bang Saphan mdustrral estate was estlmated as shown
_in Table D.4.1 and summanzed below

: Water Pemand Projectron of Bang Saphan Indu‘;tual eqate in 2011

Type of Industry ' 'N_umber of Total Lot " Water Demand. _

Group- R _: Lots | Area (ha). (m3/d) o (m*/d/ha)

1: Food | ; 1 490 | ¢ 10,560 215
2.Texile |3 | i20f e0s0|  so4
3. Wooden and furniture . E 4 B 1.0 | o390 L35
4, Paperandpulp - - 2 20| : J 70. +35

5. Chemicals 0 |7 eso | aseso| el

6. Coramics Coso | eso| a0 | na
7. Steel processing 1 14 {760 : 7,530 .1'.[)0
‘1 8. Machinexy. ol SIS 785 6,320 79
9. Shipbuilding = . .| 1l 08 10 20
10. Reserve lot b 2| sas| saso| oo
TOTAL 61 | aas| o eo7m0 ) - 168

Water demand per ha indicates a_higher value of 170 m*/d/ha (25 m/dfrai) in comparison
with the existing industrial e'statos developed by IEAT of Which water demand is in the range
between 40 and 125 1¥/d/ha (7 and 20 10*/d/cai) as shown in Table D.4.2. Such high value
is caused by the target 'food,; textile and chemical i_ndustri__es'which'_sharé' 66%_01’_ the  total
demand. '

The water distribution network plan. and conceptual layout of the water purlflcatron plant in
the Bdng Saphan industrial’ estate are desrgned as shown in F:gures D4 I and D.4: 2
‘1espcct1veiy ‘The resuit of preliminary flow net calculanon is ‘shown.in Table D 4.3 Plpt.s' :
- will be laid’ underground along the Ioads The followmg desrgn cr 1tena were apphed in'the o
' prellmmdry desxgn ' -

(a) Water demand of Bang Saphan mdustrlal estate 70 000 m fd



(b)

Water consumption

Déily Maximum Water Consumption (DAWC)
='_ Daily water demand X (1 + Unaccounted for witer)
=70,000 X (14 0.1) = 77,000 m3/d

(Unaccounted for water - 10%)

~ Hourly Maximum Water Consumption (HMWC) -
= DMWC(Ihdustry)24 o

. =77,000/24 = 3,200 m3/h

(0)

()

Service reservoir

- Design Capacity . HMWC=3200m3

 Drawdown D 3tobm
© - Frecboard: .+ more'than 30cm

- -Dead waterdepth - 1’ ‘more than 15 cm

Distribillio’n network

 Design discharge .+ HMWC = 3,200 m3/h (=900 U/s)
- Design velocity - - - I V<26mis o
* Residual pressure . Min= 15m, Max. = 60 m
.g;-.Pi'pé_’mateifia]g-and diameters . ) R :
-Ductile castiron~ - o 150 to 700 min (nbmin_al diameter)

SSteel 150.t0 700 mm (ditto)

DA



D.5

()

Sewerage

Present Situation of Bang S.aﬁhan'AIea

Domestic Wastewater

There is no 'pubiic sewerage system in the Bang Saplii'irx_ Dist'r'ic_t. Domestic wastewater
is discharged into the adjacent river without any treatment ot through a cesspool. In
the case of big water consui’n'crs such as hotels and restaurants, wastewater is treated

by septic tank -or simple treatment plant Due to the d1¢,charge of wastewater, water

_ quahty of the river is being worse.

Indtlst_rialWastﬁwater

Waste.’Watér'iﬂ the Sahaviriya steel industrial estate is treated by individual treatment

~ plants. In general, industrial wastewater shall be treated by investors’ or commune

(2

wastewater treatment plants inside industrial’ estates’ based on thé pollutant pay
principle. Effluent from the wastewater treatment plant is' discharged into the adjacent
river. In some cases, industrial wastewater is diSchafged without treatment.

Pfelimina{ry'be’sigri

- Design criteria and standard% for the wastewater lreatment system by IEAT are applied _

to this Study The hyout of the wastewater collectxon '-:ystem and conceptual layout of
sewer tigatment phnt are as-shown in Flgu;es D.5.1 and D.5.2 redpectweiy ‘Effluent

from the wastewater freatment plam is dlschaiged to the Khlong Podaeng rwer, a
lnbutary of the Mae Ramphung river.

- The prclimjnaly design was r'nade bascd on the-fol}owing dcsign criteria;

(a) Daily max. wastewater (DMWW) o= 68 ;000 m3/d
(80%:of Daily max. water consumption plus 10% as undcrgmund water
= 77,000 ¥ x 0.8 % 1.1) - -
Daily average wastewater (DAWW) - =4S,000 m¥/d (70 %'Of DMWW) xS
Hourly max. wastewater (HMWW) =102,000 m¥d (150 % of DMWW)

(b)  Design flow for facilities "

— Collection pipe . HMWW
© ~ Treatment plant 1 DMWW

D6



(c) - Sewer c:ollec'tiOn = :  Separate seéwer system with gravity flow

- Plpe matetials ' :  Hume/concrete
- _Roughness coefficient 0015
- Allowable flow velocity @ 0.6-2.6 m/s
- Minimum size of pipe  : 200 mm
(d) Wastéwater tlfeatment'p]antl . indi\:iiduafpre-treatrnent and central treatment

Pre-treatment shall be: made by the factories from wh:i_ch the effluent may not
satisfy the effiuent standard in Thailand. '

{e)  Central wastewater treatment plant

-~ Design volume S =68,000m3d :

- Quality of influent ~ : Influent Standard of the Ministey of Industry
o  (seeTableD.5.1)

- Quality of effluent . . Effluent Standard of the Ministry of Industry
. (seeTableD.5.2) |

- Treatment method - = Activated sludge process

(Oxidation Ditch Process or equivalent)

O Monitoring system

- Inspectlon Pond with th set by each factory
- Water sampling pit ' C

 — : -Laboratory R

- Retention pond with_F_iSh

" (g) Pipe materials :'--Hume/eoncret'e .
" Roughness coefficiént ' :0.015

RO Minim_ﬁm covering’

_ - For gfan'd su_rfzig:e R "—31 1 mto the bottom of p1pe
. Fotpremixroad . ¢ _18m :
R 'Mihj_mum size of pipe . 225mm

SR D1stance between manholes o . . _
L Dlamcterof pipe . <300mm : ~ less than 40m

SRV ©300-600 ;. 70m

o se00 o 100m
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D.6

(1)

Storm Water Drainage

Present Situ_.a'tio'n' of 'Ban'g Saph'an Area

Storm water is. released to the adjacent river through U- shape drains on road sides.
There are two main dramage basins, the Bang Saphan Yal river basin and Mae

Ramphung mver basin, and many small trlbutarxes whlch run in the piantahon area and
swamp area near the Bang Saphan I_ndust_nal Estate. According: to the interview survey

" on inundation, the Jlowland area was inundated by flush water in- 1995,

@

Storm water ‘drainage in industrial estales is generally de51gned for S-year of 10-year -
probable ramfal} The probable hourly rainfall 111tensmes by frequency in Prachuap
Khm Khan and Chumphon are as shown below. - o

Umt mm/hr.

Return Period (y'ear).‘ : ~ Prachuap Khiri Khan Chumphon

R e S48
| 60 60
10 - Y /A - - 65

20 o 4. . TS

The 1a1nfail mtensny curves ‘in Prachuap Khlri Khan and Chumphon are shown in
Figure D 6.1. ' ' '

_Prelnmnaty De31gn

The storm water in the. Bang Saphan Industrial Estate will be released to the Khlong

- Podaeng river, a tributary of the' Mae Ramphung river, through the Tefention pond

deslgned as shown n I"lgure D.6.2.

_ The probable hourly ramfall intensities in Prachuap Khiri Khdn are adopted for the-

desxgn of the drainage system as shown below.

.oDilis



10-year Probable Rainfall at Prachuap Khiri Khan

Duration - Rainfall Intensity
{minutes) (tium/hr)
0. 150
is : ' 130 .
. 30 ' : . 100
60 LT
120 42

The plan of drainage system is as shown.in Figure D.6.3 and the longltudmal profﬂe

of storm water drainage i$ shown in F1gmes D.6.4 and D.6.5.

Princ_ipal fea’tures_of_the drainage sys_tem are as foliows:

~(a) ~Drainage Facilities o Storm water drainage, road side ditch and retention
(b) -Designrainfall -~ ¢ 10—year probable rainfall
"(c) Design discharge by Ratlonai formula (see Table D.6. 1) .
. Runoffcoefficient ~ C=07
"o Rainfall intensity  Tjg=40SL/(*7+19, 13)

- -Arrival time ' t=7 mmutcs

Ad) . Storm,drain d,i.'t:ch e N
‘ 'Matc_ﬁa] .+ Concrete or etone mdsom"y
Shape . Trapezoid
- Allowable flow velocity : 0.8 ~3.0m/s =~

'(¢) Retention pond

 Storage volume = 170,000 m3 |

Area . =16ma(3% ofgross area, 600 ha)
Depth 3 "=3m.
‘Waterdepth . =Llm o
‘Flap gate o © ¢ lmx 6 units



D.7

(N

Electricity
Basic Design Condition and Criteria

Electricity for consumers in th'e‘Ban_g' Saphan industrial estate will be fed fl'oni:on;site
substations of PEA at '\'roltagc; of 22 kV. - The inteinal power supply system s '

~composed of 22 kV distribution lines and a branch switching facility at the service
- entrance point of each lot. .

“Either underground or overhead distribution  lines will be applied for the ‘project, - -

though, - underground ~ distribution method using’ buried - ‘armoring ' cables " is

* recommendable from the “aesthetic wewpom{ The buried 'depth' of 22 kV cables

(2)

should be not less than 1. 2 m under carriageways, and 0.6 m under pedestrlan ways.

"The d:srtnbutlon system will ‘be demgned as an open -loop, system to secure stable

‘power supply. Installatxon of 22 kV swuchgear units is also recommended to tap
| 'electncny for factory lots .

The internal dmnbunon system in the industrial estate will be 'coﬁstfuc{ed by a joint
venture company, however, it is - proposed by PEA that it: will be. responmbic for -

- operation and mamtcnancc of the. systcm as wcll

In addition to the powcr s_upply s'y_s,tem a street iightin’g system shfﬂl also be designed
along the ‘main and sub-main roads. ~ Street lights with hlgh pressure sodium lamps_

and double-arm: steel poles will’ be constructed ‘on the mediam stnp at intervals of
35 m. '

Power Demand:

The power demand for the Bang Saphan 'indu‘su'iak-éstaté'_i_s_ estimated at 1_9.', MW for
phase 1, 64 MW for phase 2,'and 128 MW for phase 3, as shown below:



3

Phase 1 (2001) Phase 2 (2006) Phese 3011
| ha |MWha| MW | b [MWha| MW | ba_ MWiha| MW
| pactory ~ {520 03 156 |2005 | 0.3:“ 60.2 | 414.5 _bﬁ3' 1244
2. Industrial éstate center ' 18 |- Loz tas - 02 118 o] 02
..3...Se$;agc'tre%itinem.plah:t.'-‘ 100 - 109 {100 R N Y N B A
4. Waterpurlﬁcat:on plant .. 50 . 7. '.1;3. 50 | BEE 50 | - ] 18
5. Slreel llghtmg I - | S 0.1 - - o2 . - |03
| 68;8_ L 186 {2174] - 1633 168.8 . 1'27.6
Power Dis'tribut.ion'System '

'-'Phaqe 1

' 3_. Double circuit 22 kV dlStI‘!bllthIl Jines of XLPP steel taped a1mored cable (3C- 2405q
Bisiit)] w1ll be burled along the pedesman way of the road from on‘site substation-1to
' the ph'ise 1 development fot by 2000. 14 sets of 22 'kV ring main unit and 1set of tic

swnch unit w1ll also be: mstallecl at the service entr: ance pomts anid-the branch pomt of

" the loop lme respectwely These umts shall be enclosed in waterproof steel cabinets.

The ploposed 22 kV powe1 dlstnbutlon plan is '-‘.hown i Flgure bD.7. 1
Bha_seZ

Additional six circuits of ‘distribution cable will be laid from the-'substz'ttion-l to the
developrient area of phase 2 by 2003. 11 sets of 22' kV ring main unit and 3 sets of

 tie switch unit will be also prov1ded as shown in Figure D.7.2.°

. 'Phas‘e'3

' -*Elght cucults of dlstrlbuhon lines will. be construeted from- the other on-site -

-'substatwn 2 © the phase 3 development arca by 2007 20 sets of ring main units
and 4 sets of tie sw1tch umt wﬂl be also mstalled in the. mdustual estate

| '. The proposed 22 kV powex dxstrlbutlon plan is ::.hown in Flgure D 7.3,

‘Deat
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(1

'Telecommunications
Basic Design Condition

Telecomrnumcahon serwces for the Bang Saphan mdustrlal -estate are ™ avajlable
through TOT, The  internal telecommunication system of the mdustrlal estate is
composed of telephone ‘distribution lines of metallic cable, and pull boxes - at the'
semce entrance pomt of each lot. Cableq will be laid | in PVC pipes-and buried in

the ground along pedestrlan ways of roada The buried depth of PVC plpes_-sha.ll be

not less than 1.2 m under carriage ways, and'O 6m under pedestrian  ways
respectwely Sorne spare plpes are also recommended fo be installed for the future

" .- expansion of the telecommunication services.

@

Telecommunication Demand

" The telecommunication demand for the industrial estate is estimated at 276 lines in

2001, 872 lines in.2006, and 1730 lines 2011 as summarized below.

."'(:lines_) N

| L 2001 2006 ' 2011

1. Factory ' a o208 804 1660
2. Industry estate ceriter 0 = __"60.- : _ 60
3. Water purification plant ) 3 ) 3

‘4. Sewerage treatment plant 3 33

5, Power substation . 29 4

Totl 276 872 1730

" Details of telecommunication demand are shown in Table DS 1.

@)

Telecommunication System
Phas’ei 1

Under ground telephone d1str1butlon 11nes wﬂi be Jaid: between the remote sw1tch1ncr
Stdtton located in the Industrial Estate Center and the phase | development area by__

2000. The capae1ty of. the trunk fine should be de'ﬂgned constdenng not only the -

phase 1 demand but also the- phase 2 and phase 3 demands Pull ‘boxes for
‘;ubscrtbezs and branch cables’ should ‘be mstalied in. the phase 1 area. - The proposed :
: plan of teleeonunumcatton facﬂmes is shown in Flgutes D8, 1 and’ D 8. 2



Phase 2

The trunk line should be extended from the phase 1 area to the phase 2 dc\felopmeﬁt
area by 2003. Pull boxes at each service entrance of subscribers and branch'c':abl_es _
from the trunk line should also be constructed in the development area.

- The proposed plan of téle_communications is shown in Figurés D.8.3. and _D:S'.4.
Phase 3

‘The tmhk line should be extended from the terminal innt"_d_f the phase 2-area to the
phase 3 atea by-2007. Pull boxes and branch cables should also be expan'déd in the

whole.area in the phase 3 development stage.

The proposed plan of teléconﬁnunicatidns is shown in Figures D.8.5 and D.8.6.



D.9 °  Other Facilities
'D.9.1 Industrial Estate Center
An ihdus‘trial estatc' center with 'Operdtibn and maintenance 'ofﬁ'cé, busineSs center, etc. ‘will

be constmcted as. the core of the Bang Saphan mduslrlal estate;  Facilities neccssafy__for the .
| industrial estate are summarized below. ' o

Pac1ltw : .. i ' s _Floor;Area fnﬁ) Site Aréa (m2)

l. . Admlmstratlve O/M office _ . -~ 100
2. Promotion Office o ' 100
“3. 'Fire Station SRR ' 150
4. Busmesr; Center (bank, courier SErvice, elc) . 500
(50 m2 x 10 tenants) '
5. ‘Governmental Office (Customs, Pohce, etci) : S 200
6.  Telecommunication Cenler : s 50
7. _Amemues (restaurant, clinic, kiosk, nursery, efc.) o 4(}0
" {40 m2 x 10 tenants) L
Subtotal ' _ o 1,500 © 9,000
8. Sports Facility (ball court, etc) ' . T 3,000
9, Others (Car parking, Green, etc.) T 6,000

Total _ : _ 118,000

D.9.2  Park

- A park with an area of 19.0 ha (3.2% of the total area) is designed to be created in the
industrial park in order to improve the aesthetic attractiveness of the industrial park and the
amenities not only for e’mployeés but also for investors. Facilities to be installed in the park
are presented below : ' L ' |

* Sp_ort facilities : Pootbﬂl court, Sports ground, Tennis courts,
4 Basket ball courts; Athletic park

- Common space  : = Open field, Green common, Promenade Pond &
' : 'Waler front park
o Others 'Car.parking, Stipporting ﬁti_litiés



Table D.1.1 - Land Use Plan of the Bang Saphan Industrial Estate

SRR o SR . |
{ha) (Rai)| - (%) Remarks
| Factory Lot 360.0 2,250 60.0
2 Fnciory Lo_t (for reserve) 54.5 341 9.1
3 Road 75.4 471 12.6) -
1) Main road (50.0 m). 492 - 307 821 L=12290m
2)  Sub-main road (30 m) 14.1 28 - 24] L=4,680m
'3} - Collector road (30 m) 10.1 CUR3 1.7V L=3,370m
4y Others 2.0 i3 0.3 '
4 Utilities _ 26.5 166 4.4
1)~ Water puri[‘ic_f{'lion plant 20 13 03
©2) " Sewage treatment plant 70 44 12}
3)  Electric substation 1.5 -9 0.3] .2 stations
© 4) "+ Relention pond _-1'6.0 -100 21
5).- -Drainage canal - - 80 Cs0 L3l
5 'ln(hlstljia'l'Eslate Center 1.8 M 0.3
6 Park & Green 26.6 166 44
b Park S 19.0 19 32|
©2) ' Multi purpose open space L6 48 1.3
7 Buffer Green 552l 345 92|
1 Total 60000 - 3750 1000,

- Nole: Shipbuilding and repaiting factory-with the lot arca of 6.8 ha is distributcd o the pbi‘l area.




Table D12 List of Prospective Investors and'Devc!opmcn't. Framéwork of Bang Sapﬁan Industrial Bstate

o - 008 P oI

Fapunese Toduttisal Catepory ] TR B, of Ares No.of Arex o, of
(No. is Japinese industrial cate gory's number) ' Code o Eiegloyes (md) _ Emgloyer ___(m)  Fmpiayes
1211 Meat products e " 10000 50 10,000 50 . 10,000 30
: Co 1t . c
1211 Eniry products Tamw 10,000 s 10000 50 19,000 59
CLoam :
1221 Canned seafoed and seaweed oo $.000 50 5,000 0
1229 Miscellantous seafoed products L e TS0 50 5,000 50 5,000 50
1242 Soy source 'Sioux* add edible acids . S 32 © 50000 0. 50,000 120
1253 Clucose, starch syrup ‘and high-frectose com symp st . : ' 50,000 80)
1263 Wheat Métr’ cailling . N6 : ' 50,000 0]
: ! 35169 :
1261 Vegatable. it and fats sy s000 100
1283 Editie oil aodl fals 151 o 50,000 18
1393 “Noodies, macaroni 0d spaghtsi Cm : : 0o .- 8
1361 . Batinced compound foeds _ e [ . W00 .~ 00
Manofuctare of ford groep ' . 15,000 15 - 80,000 300 90.000 - 10M
1421 Spianing mills and cotion’ . } ’ L 100500 250
1431 Twisting yarss, encept bulky yarns 3 10000 P
1441 Fabric mills, woven collon acced spun myon R0 . - : 16,000 ool
vanufscture of texiile Broup | : . - . . N 120,000 L0
1667 Fooding wills : o %0 ' e 0
1617 Syeing aod plancing mills, ne.c. ! 1351 _ T LY
1624 Partickeboard k=11 0000 0 . SO,000 » 50,000 T
. : : 33453 :
1711 Woaden fermiture, axenpt hpmsse B8 om0 . 160 0000 1 0000 160
Mennfectord of woodea 20d fomilere proop U g0 n0 = £0,004 M 110,000 300
1841 Office paper products . 14190 . ) ; 10,000 %)
1851 Sacks for heavy weight chipping : 34120 C . ; : g0 g
Manofasiare of poper and pulp yyoup - . . L. 20,000 150
2011 Nitwgenous and phiosphatic Fertlizers ) 1] : ) 100,000 0
2012 Compannd fatilizers : . 35820 i ‘ i S0 50
2023 tnoguiic pigmeots © 35059 ) N ’ SO.000 - L)
2024 Compressed and liqueficd gases 31299 - T 2500 B
2033 Methans derivatives 35t : . . 200,000 900
2034 Ferméntabion industey 352 ) 10000 0 00
2421 Lubricating industry : : | 35199 28,000 30 25,003 30 0000 60
2122 Geeates : - 35299 L a0 &0 Tas 000 &0 - 25,000 60
2210 Indussial plates bars and rods, pipis and tubzs, Figé hitingsand - 356 ’ . ] SO0 - 14
2230 Tedusiial plastic grofucts - . 156 B R 10000 [
[MaasTactore of Peirolenin ead eoak T, chemicel) ; $0,000 90 ISG000 . 160 660.000 . %00
12512 Processed Nt glass . 35200 - | L 1000 7 e
2514 Qliss conlainers . e 36200 50,000 150
2551 Fee blocks - - FA . 36810 - 50000 100 0600 LW © 100,000 “170
2950 Mscelanevis tlay refeckorics o 36910 ' LSRN0 Lo 50600 <100
2561 Carbonackouselectrodes. . . L 350,600 10 35D 170
Cervmics industry group . . -, . N 50,000 109 . 500000 440 650000 - 1410,
2631 Sue mxwhictured, with eleitic lumaces, wmo 44000 400 TSRO 50 L1000 2468
indudiog sngle electic funaces, and mmmlnn; . : 602,000
. Facilities withaolling facunies .~ . . Lo A . .
1691 St mansfactire of ot wiling gilt : 3710 Cng 655 CIBAG 658 264,000 [33]
1613 Steek canufactire of old rolling mist C L M0 sse REIEE S I 264,000 800)
2644 Stect momfactie of bot rolling milifar mill} ©oame 105,000 300 165,000 300 165,000 300)
2652 Galvanized vieef shieiElectrical zine sheel) 3 . BB 0 520 EB000 3 68,000 520/
2652 Calvanized steed sh::t(!"usedlmc sheel) . 3 8000 13D 30,000 FEL 18,000 150
Ox Flant L L . . : ; . - - .
Slu1n=_mf-ﬂ=r-(ﬁukpmdnd—ﬁm by furnste) group 1,011,000 2355 1AMO00 2985 2575000 4693
2644 Sted pipes and tubes o ] . L 200,000 150 200000 18] -
2646 Cold Fnished weet bars - T 50000 "0 50,000 WO - 50000 [0} ¢
2648 Wircdrawing " i ) 25000 b 25,000 8 50,000 130]
265G Coated stecl . m . : * S0,000 : 115 . 50.[”0 - 120]
2660 Ferous metd maching pats and woling products m L L sp000 0 - SO0 11
" [2661 Tron vastings, except cast iron pipes and malltabie in 00,000 W 100,000 -300)
2662 Matleablé iron casting . Com . *S0.000 80 £0,000 - 1100)
2691 Causation pipe ) : . 1 o ‘ s0006 - g0 s0000 10
292 Frin o $tee] shearing and iténg k4l Case00 o Bo0 6 Lase0 ey
2693 {ron and steel scrap prepasation for smelting -3 L 25000 & 25,400 &0 125000 | 30
2611 Tincanx and cther plated sheel products 371 10,000 3] 1o 0 10,000 110,
2841 Fabriéated constructvn-vse metl products ) kgl " 50,00 100 50,000 0 50,000 100,
7642 Tabrieated architectural mebt pducts, except stucwnal bandware 391 ‘ L . L5000 100
* 1843 Fabricaled plite work a6d sheet menl wurk R L I 25000 s i 25000, . 18§
Steel procesdng industry{muchinery products Iinfgronp - s 19,060 : 865 TOHH0 1565 . 760000 S
1911 Boilers” : . T T . Lo H0,000 a0 100,000 A
2912 Steam engines, turbans and waler whuels, 82 : 0,007 &0 200,000 200
297} Air eompressrs, gas compressors and blowers S em a0 00 B/ M B.006 . 200
2074 Conveyors and conveying ¢quipmchl . 82 . T 250 500 Toe0e 130
2078 Chenical mackineiy and and its equipment 382 25000 100 15000 . 120
2975 Miscellaneous geoend industy n'aavhinui{ and equipment ) . . ’ : és_bua 100
2080 Office, service industy and housshold machings _ m . 50,000 - %0 so000 3w - 50000 330
2084 Refrigerators and aif condifioning. apparatuy - 25000 3 S0 00 50,000 500
2059 Miscellavecus office, seivice indasty aod houiebold machines 25,000 320 25,000 30 25,000 320
3031 Genéetors, motors acd Other, rotaing electicat mackinery 56 ’ S0 - 280
3021 Touschald slectiic applisnces 50,000 50!
301 Commendation equipment (wired) - 18320 . S0 )
3091 Storage tatieries - . 38302 ' . a 0,000 260)
3132 Mot vedicie bodics and. tailers B 3482 i 50000 360
5153 Moter vehicle parts and apcessiries L 38484 o S L 50000 18]
Steel Industry by processing Yine produets growp | . . - 135,000 . 9ah : 50&2.00 3620 785,000 . 4.880)
3141 Sted shiptuibting aod rq:ainn; . . sl L 49000 340 7 G9,000 140
3117 Hall hocks . o oM . : S 5000 PR 1 Y ST
{STigbalirg wod repairing groep - - - R - C i Crapon. o0 C190] .
Gesieral mnnM-ntmﬂ teed hdmry] . . b istoon SIS T 2000 6008 1510
Steed Jodustry . : L . L IA00 T 238 Tanmeen 3,68 4593
Towl -~ © = ) - R T R N . 16,603
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“Table D.1.3 Lot D_istribution Plan bS( Lot Size and C_htegory

{Cumulative) : S : .
‘ . . Number of Lot by Industrial Category i
! " Steel |
Lot Size . o : Cl Processing ) ;
Year | {ha) | . Food Texlile Wood . Paper Cliemical Ceramic Producls Machinery - Others  Total{Arca (ha)
I R
o 1 2 1 o 1 4 40
25 B 2 4 3 o 225
000 3 1 ok 2 [ 512540
10 S 0 00
| 20 - 0 _ 00
‘ 35 B ) 0. - 00
Total 3 [ 2 [i] 2 1 i) 4 0 191 - 520
05| 2 i 3 1S
i s 2 1 ] 1 4 40
2.5 2 4 4 10 250
2006 .. 5 1 1 } 6 2. 11 550
; 10 { ] | 1 4l 400
- 20 _ ' 1 1 2400
33 . J . b 350
Total 5 0 2 ¢ 3 3 13 3 35 2008
I T e
| .3 2 2 [ 1. f
290 2 2 4’ 5
000 8| o8 ! 4 2T 7
L 1 2 L 1 1
2y ! _ o | 1
s R S L S U SPE POVIRY-.
B Toial 1i ? 10 s 14 15 65 ° 3600
{Increrivent by Phase) - .- o L S s
. L : Nuritber of Lot by Industrial Category
: : Sicel
Lot Size - Sl 7 Prociessing ) o ;
Yeur + (ha) | Food - Toxtile :” Wood - Paper " Chemical Ceramic’ Products  Maghinery  Others - Total Area ()
T I S N S
i I I 4
L T as ' 2 4 3 9
2000 08 | 1 2 1 s
i TR0 - 0
20, : o
35 . ] 0
" Total 3 0 2 0 2 i 7 4 0 191
L ns 1 . 2l 1.0
N - - 0. - 09
S 28 e 3 1 1 25
2006 L. -3 i } q I LGl 300
: 1 1 ! i ! T 4] - 400
20| "1 ! 2 400
Y035 e B § ' 1350
Total 2 0 0 0 1 2 6 4 16! 7 1485
_ .05 ) 0 ol 00
oo ! -2 2 1 6l L6
o 225 0. - 2 0 o1 o3l 1s
e IR 4 - ' A ] 1 5 15 150
S A0 - 1 A L i 304
20 i [ 200400
35 ' o0
;. Total 6 3 2 R 7 2 i [ 391 1585
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o Table D.3.1 . Projéctioh of Cargo Demand of Bang Saphan Area

Area Cargo_l}emand' Port ‘C'argo Volﬂmc(l.(_}()o tonfyear) - ‘Other Mode Cargo Yolume (1,000 torifycaz) .
: . L ~ Inwird-  Outward General. Port Cargo Tnward i _Outward Total
Year . (ha) . (1000 on/year)  Bulky  General Guoersl  Tolal - -Tofal Tiuck - Railroad Truck Railroad Truck Railepud 'I‘ulal_
159_5 Tron/Steel Group |~ 35 1,935 0 15060 300 180 L300 . 0 0 mBs .0 15 0 13
" |General Industry 0 _ _ . .
Total Sl 3s 1935 0 1500 300 1800 1800 0 0 135 .0 135 0 135
MronfSteel Groap | 100+ 5630 02000 2080 4980 - 4980 0 0 5200 130 520 130 650
2001 !General Industry | 50 S 15100 0 30 130 470 470 40 0 620 0 1040 ¢ 1,040
_Subioial - | 150 7,140 0 3240 2210 5450 . 5450 420 . 0 KD 13071560 130°4,690
oori : o - T o _ | : |
Total - | 150 7440 0 3240 2210 5450 5450 420 0 1140 130 156D 130 LG
frou/Stee! Group | 145 6000 200 1200 1950 3150 - 6250 0 0 50 130 520 130 650
Géneral Industry | 200 3500 0. 740 280 1,020 1,020 970 - 50 1390 702360 120 2480
2006 - Subtolal s 10400 3100 1940 2230 4170 7290 97 50 1910 200 2880 250 2130
PowerPlant © | 10 . 4400 4400 4,400 '
Port. S : o - _ =
Towl | 450 14800 7500 1940 2230 4070 | 11670 970 150 1910 200 2880 250 3130
‘IroniSicel Group | 260 15900 9300 1000 3.080 4080 - 13,380 0 0. 1960 US60 1960 560 2.520
‘General Industey |~ 415 9730 | 1080 1860 780 2640 3720 1730 190 3680 410 ‘5410 600 6,010
20010 Siblold | 675 25630 “10380 2860 3860 6720 17100 1730 - 190 5640 970 7370 1160 B.530
© PowerPit. - |- 105 4400 4400 : S 4400 '
':P“”:.' ._ Lo : C . - . .
"ot |7 780 . 30030 14780 2560 3860 6720 . 21500 1730 %0 5640 970 7370 L1150 8.530

:"D_;ﬁg .



Table D.4.1

Water Demand Pfojcé(idn of Bang Sai)han Industrial Estate

V5

D30

_ 300 300 2011
Japanese Industrial Calegory Todustipl[ - prea Water - Area Water Avea Water
- (Mo ishp'an:seindwhi_ﬂmego:y'snnmhcr) Code (m}) (m3day) ('mg) ! (m3rday) m2). *{m3/éay)
131 Meat prodecls 3t K 10,000 150 " E000 150 0,600 150
. . JHn
- 11212 Dairy products 111 10,000 380 10,000 3G 10,000 380,
: kH )
1221 Cannid seafodd abd seaweed 1T 5.000 3o - 5.000 20
1229 His::ihncouasul’pod products 31149 5000 109 5'0'(\0 S0 5,000 -100
1242 Say source "Siowx" and cdiblc acids : 31132 50,000 00 50,000 100
1253 Glucgse. starh syrup and high- fruclusc CoMm Syrup 31211, 2 : 50,000 5,500/
1263 Whéal flour rnllimg 31163 ¢ 50,000 100} -
368 . .
1281 _Ve,geuble oit 304 fats 3181 50.000.. 1800
1283 Edible oil and fals 318t -50,000 %00
1293 Moodles, recaroni and spaghetti 31n 10,000 150i
1361 Batagced comgouad feeds -31120 3 200,000 550
Manufaciure of Tood grovp 25,000 - 530 80,000 1,560 490,000 10,860
1421 Spiosisg mills and cotien 32112 108,000 4,500
1431 Twislieg yams. eagepl bulky yacns _ Can 19,008 250
1441 Fabiic wiills, woven colfon atned spun sayon N 19,000 1,300
[Manufaciure of textile group 126,000 6,050
1617 Flooring mitls - 33190 25,006 150}
1619 Sawing and plansing mills. ac.c. sur 25,008 . a8
1624 Paréclcboard ) Bl 50,000 130 50.000 130 0000, 130
i 3113 . : :
1711 Weoden fursiture, except Japanese 350 : 10,000 : &0 10,000 - 60 D 0000 . 6l
Manurulure of wanden ard furniture grovp ] 50,000 190 60,000 . 190 - 119,000 390
1841 Ofl'u'c papes pmdum 34150 10000 30
1854 Sacks far’ hieavy weight shipping 3120 16,000 40
Mnnphdure af paper and pulp group P 10,000 To}
2011 Nitrogenous and phosphalic Fedilizers 35120 100,000 4..5‘_30
2012 Comosnd feditizers 35120 50000 - 3700
2023 Tuorganic pigments 35289 - 50,000 7000}
2024 Cnmpnss:d. and hquehtd gases 3599 25,000 1,000
2033 Methane derivatives RETI 200000 2,708
2634 Fermeatalion industy 35209 190,000 5,500 100,000 5,500
212k Lubricating industy 35299 25,000 350 " 25000 350 s0000 700
2631 Greases 35299 25w Ces 25.600 45 000, o a5f-
22]0 Jndusin phl:s bals and 1mds, plp:s zad lubes. pipe nnmgs and 356 554000 630
2230 Tedusifal phsuc producls 356 . - 1600 It
Manulaciure of Petrolevm and _uul@C. chemicals) 50,060 395 130,000 5,895 . 660000 " 25945
2512 Processed fiat glass © 36200 "100.000 1.850
“|2514 Glass coutainers 36200 . S 50,600 00
2331 Firetlocks 36910 50,000 80, 106800 150 100,000 150
2539 Miscellancous clay reflcclories 36910 50,000 1,000 50000 LOOD
2560 Carbonacequs elecirodes | 36999 . . 350000 4,000 350,000 4000
[Cermics Tndusiry group 0000 - - R 500,000 - 5,150 - 650,000, : . 7,400
2644 Steel pipes aod fubes 3N ’ T 2000007 1300 200,000 - 1,300
2646 Cold firished stect bars n 50,000 o 40 50,000 Eh 50,000 40
1648_ Wire drawing i 25,000 350 25,000 -330 50,600 630
2650 Coaled stecl 3 50000 750 30,600 50
2660 leous melal machine paris and tooling producis 37l 0,000 400 50,000, " 400
2661 Iron caslings; cxecpt cast iron’ pipes sad malleable 3 100,000 - 2706 100,000 2,700
2662 Malteable'iron ‘casting n 000 - 650 50000 650
2699 Causation pipe m . 50000 500 50000 500
2692 Jion 38d steel shearing and slitling an -’ 25,000 50 25,000 hii) 25,000 50
2693 lron and stee] sémp preparation for snicliing 3 25,000 30 /000 7 50 15!000 50
2811 Tin cans and olbei plaked sheel products n 10,000 139 10,000 130 10,000 130
7841 [abricaled ¢oasbuction-use wmeta) praducts i "~ 50,000 80 50,000 30 50,000 80
7842 Fabricated archileetvral melal producls £xeept slructural hardware 371_ . . . ‘ zs,oi]o 70
s Fabricated . plate work and sheet metal work 371 25,000 115 - 25,000 1Us .7 25000 ‘15
[Steel prorcssmgindwlrr(m-chinery products-Tincigroup ] * 210,000 815 - . 70000 - 7,115 760000 7,585
291 Boilers 382 160000 180 180,000 - 130
2912 Steam chpines, lurbins 2nd wales vuhc:ls : .2 X . . 200,000 3,200 ~ 700,000 3,200
2971 Alr compressoms, gas compressors aad blowers i 25,000 35 25,000 35 15,000 35
- 12874 Conveyors and conveying cquipment | 382 25000 50 25,000 - 50
2978 Chemical miachinesy and and its equipmint ‘382 25000 . 190 . 25,000 100
2979 Miscellancous general industy machinery and cquipment 382 . . .25,000 130
2980 Office, strvice judustry and householé machines 152 50,000 C g 50,000 270 : £0.000 a7
2984 Relrigerziors and aif conditioninig apparatys -+ 25,000 160 50,000 o © 50,000 100
2989 Miscsllageous office, sorvice indusly and huuscho!d rnachlnes 25,600 240 25.000 240 '15'000' 240
3011 Genertors, mators :nd_ othes r?!atmg eleetricat machin:zy - 38310 : . 50,000 50
3021 Hovseheld electic apgliances ‘ 50000, : 450
3041 Commendation quipment {wlrcd) R EEY] - 10,000 25
3051 Storagt balterics - ) 38392 . 50,000 -450
3112 Mole vehicle botiles and lnailérs 38432 56,000° 410)
3113 Moler vehiely paits and accesspiics 14434 Lo . 50,000° 130
Stecl induslry by processing line- pmducu group o 125000 D535 .- $00,000 4,475 TES000.° 6320
3142 Eall Bioeks ATy j TS0 10 5,000, 10|
[BHpTETiHg and repalting. group T U300 - 10
Reserve lot . : 343,080 5450
: fﬁuen'elal_ : 545,000 5450
: Icmms manulacture{eicept skeel fmdusbry) 520000 U238 2,005,000 724395 A 145000 60740
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T 100

“Flow Net 1

A

L

Table D.4.3 Preliminary Hydraulic Calculation of Flow Net

Line  Dia, L Q Vo 1 h h/Q
I 2) ) ) ) LCL1) SR
FIoo300 10.071 630 -39.1 0553 -0.001833  -1.1549279  0.02956048
W 400 0:126 280 813 0.647 0.001752 0.4905985 ' 0.00603814
HG 300 0.071 &40 - 55.0 0.777 - 0.003448 - 22064725 0.04015419
CGF 200 - 0.031 280 244 0976 - 0005511 -1.5431026 0.06331976
e o e e e 10:0009595 | 0.13907256
Flow Net 2 _ L | . '
]C 600 0.283 235 -334.3 T 1182 0.003339 -0.7846848 0.00234704
CD 400 0.126 1,260 814 - 0648 0.001759 ° 22167589 0.02722288
OF - 4s0 0159 410 1230 0774 . 0.002132 . 0.8739554 - 0.0070984
i 300 0071 C 630 1390 . 0.553 0.001833 ¢ 1.1549279 0.02956048
G200 0.031 280 . 244 0.776  0.005511 15431026 0.06331976
COON 206 0,031 1,040 -13.0 0413 '0.001716  -1.785003 * 0.13751949
NL 400 0.126 140 -122.7 U0.976 0.003758  -0.5261212 . 0.00428857
LM s 0.018 180 C 68 0387 -0:002128 -0.3829626 0.05598369
M} 18D 0.018 434 11 0.630 - 0.00525 -2.3100037 (.2073612
e - . L.;30SIE05  0.5347065
Flow Net 3 - ‘ : A o e
AE 60D 10.283 1249 265.1 0.938 .0.002173  2:6946771 "0.01016399
CED S50 06.196 440 184.1 0,938 0.002688 . 1.1829181 0.00642471
D¢ 400 0126 1.260 814 0.648 < 0.001759 22167589 . 0.02722288
CB 0 10.385 © 280 -468.4 1217 0.002943  -0.8240798 . 0.00175924
BA 00 . 0.385 16 -6389 - 1660  0.005229 -0.8365922  0.00130947
S, 00001642~ 0.04688029
Flow Netd4 o o S
CBC .00 - 0.385 280 468.4 1217 70.002943 ° 0.8240798  0.00175924
Ol e 0.283 733 3343 .82 0.003339  0.7846848 : 0.00234704
Koa0n 0283 - 180 3232 1.143 - 0.003136. 0.5644759 0.00174658
CKP 4300 0.159 1.200 182.7 1.148-.-0.004425  5.3099733 0.02907185
PG 20 0.031 280 7.5 10.237 - :0.000615 - -0.1723165 002300873 -
¥V - 0.07] L6240 -65.2 0.922 * 0.004726  -7.6554715 " 0.11750532
L. S873E:05 . 0.17552874 -
‘Flow Net 5 L _ - . S AR T
KL 400 L 0.126 . a0 140.5 CEII8 0.004834 2.1267587 0.01513276
LA 400 0,126 . 149 1227 - 0976 0003758 05261212 0.00428857
NO 40D 0.126 £,200 91.8 - 0731 0.002197 2.6359267 - 0.0287138
0P A0 “0.018 - 580 S 08 - 0.044 . 373E-05  0.0216127  0.02806846 .
PE 450 0159 1200 0 1827 1148 0.004425 -5.3099733 002007185 -
o . 0.0004461  0.10527544
Flow Net 6 B P e P e s
K1 $00) 0.283 180 -323.2° L1437 0003136 - 0.5644759 000174658
7Y B LY 0.0i8 S0 IRE 0630 - 0.00525 © 2.3100037 7 0:2073612
ML £50 0.018 180 6.8 0.387 0.002128 " 0.3829626 - 0.05598869
LK A0 0.126 449 1405 LTI8. 0004834 -2.1267587 - 0.01513276
_ 0.0017318 " 0.28022923



Table D.5.1 -"Quality Standard of Influent into Sewage: Treatment Plant

. ‘Average BOD; 3 o | <= 500 _ | " mg/l
. 2. AverageSﬂs;ﬁendéd Solids <= 200 | mg/l
3. pH o | 5.0:9.0 ' .
4. Temperature . _ R 45C
5. Sulphide as hydrogen sulphide - « s - {ﬂ_g/.l
6 Cyaﬁ.id_e és |1Ydrog§n (::yfd'nide _ . 2.‘ S mgll
'~7. Oiland Grease . e w0 -mg/]
8 Tar | T L omgd
A ':Fom";él.dehyde _ D <= .2 | -'mg/f |
| 10. Phéhol and Crc’sol.s L <= 1 mgh |
1. Free Chlorine e s fl_ﬁgn
12, lnse(;‘tic'idt.: : _ _ " none | '
13. .Radi'oactiv'e'compéu'nd . ' :iéne
14, Fhuoridé (F) - _ e s g/l
15, Free Ammonia - - | s 5 C O mph
i6. Total ammonia Nitrogen as N - L <= 50 | - omgfl
17 Mercury and Mt;,rc'uty Compou.r_]d_ T .<= ' 0..005 mg/l -
ER Soltlb_le Iron and Manganese - <= 0 migil
i9. jCh'r(.)iﬁiu:m,.‘ Ai'éénic, Sily’er}_Selenitnu, .
. Lead, Nickel,: Barium, Copper,
Cadmium : ’
" “Total or Each o : .
' _ <= . | o T mpll
20. ,O‘tl‘lgr_ materials that should not disélim'ge
© Lohnito-the waste water pipeline . :
= High viscosity “miaterial
- Sé!tleab.le' solids that
o cause pipe Ecioggi_ng
L Calc'ium'.(fafbide: Sludge
C 2k _Syhthetic- Detergent - - R <= 30 mg/l
2. Cl.ll:dri('ie (él)'_a's Chiorine S = 20000 mga

'D-33



" Table D.5.2¢ Standard of Treated Water of ‘Ministry of Ind‘ustry' (51985)

" Parameter Allowable (_:_micemrétion o
1. pH - " Beiween 5.0 and 9.0
2. BODs 20 ~ 60 mg/i
3. Permanganate 60 mg/l
4. Diss|(_)lved Sqlids . . -
: CDo ‘3;’;2@6 into Water 2,000 ml/lor morc but not exceeding
- Dischargg into seaor 5,000 mg/ldepending upon . dischargingpoint
SO ) | SOmgtligertandisoed
o solids content in sca or estuary watcr
5.: Sulfideas HaS 1.0 mg/l
6. Cyanide as HCN - 0.2 mg/l
Hedvy metals: S
_-Zi’nc 5.0 mg/l
- Chromium 0.5 mg/l
- Arsenic 0.25 mg/l
- Copper 1.0 mg/l
= Merciiry 0.005 mg/l
- Cadmium 0.03 mg/l -
- Bavium 1.0 mg/l
- - Selenium 0.02 mgAl -
- -Lead | 02mgl
-Nickel 0.2 mg/l - '
- Maniganese 5.0 mg/1
8. Tar “Nil . '
9. 0il & Grease 5.0 mg/l( Exccic)t"-for crude oil réfinery angd lubricant
blendingplant : less than 15 mg/l) = |
10 Formaldehyde 1Lomg/l o L
11. Phenols & Cresols 1.0 mg/t
12, Fr_ec chlorine 1.0 mg/l
13. insecticides and radio-active’ '

- substance

il
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