5. SETTING FOR DEVELOPMENT OF THE BANG SAPHAN AREA
| Dévelo'pmenf Concept of the Bﬁng‘Saphan Area

The proposed Bang Saphan Industrial Estate is located in -Bang Saphan District of

Plachuap Khiri Khan Province. The general socio-economic situation in- Bang Saphan
| District and the project arca, as well as prospeclive devciop_ment of the Bang Saphan
industrial area, has been reviewed to st up af ramework for development of the .induslrial

" estate.
Iy Socio—ecoﬁbmic Situation and On-going Projects .
Labor Fofce . |
The pépulation o the Bang Saphan District increased from 61 ,640 in 1987 to 65,500
“in 1995 (0.7%) as explained in detail in Chapter 8 Ron Thong Village located at the

junction of Route 4 and Rouite 3169, the main access to the Bang Saphan industrial arca, is
the most populated area with- 14 230 residents and 3, 034 households, showmg a 4.3%

o aninual i mcrease in populaﬁon between 1987 and’ 1995. Populatlon growih for the other

villages, on l_he othér hand, is stagnant. In fasl,_lhe populauons of .Th_ongchm and Kamnert
Noppak_huh villages have been ‘decreasing since 1992 due to - the influence of the
~development of iron and steef factories. : '
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- Social Indicators of Bang Saphan District.(1995)

Population 65,503 o o
" (3,864 increase during 1987 and 1995)
 Number of Households . | 13476 : .
Average Household Size 49

"Source : Prachuap Khiri Khan Provineial Office

Indusirial Location

Several manufacturing indusiries -are -located ‘in - the Bang -Saphan: industrial area.
‘Major industrics are iron and steel factories of the Sahaviriya group as shown below.

Iron/Steel Industries by Sahaviriya Group

. Namc - o Products "No. of Employecs
"S'lhavm}a Steel Induslnes Co.; Litd. (SSI) ‘Hot coil o . app. 330

" Thai Coatéd Stecl Sheets Co., Ltd. (TCSS) - Eleciric palvanize coil .~ 230 . &
* Thai Cold Rolle’d Steel Sheet Co., Lid. (YCRSSY . Cold coil _ u’.f)der conétﬁwtion .

~'Bang Saphan Bar N[tl] Co Lid. (BSBM} SR Iron bar under construeuon

Source: Indublnal Slansncq of Praehuap Khm Khan and Sahavmy'\ mformauon
2 Presem Land Use and Dev‘elopmem'Coristrain'ts of Bang Sa‘phani_

Genei'al Land Use

The terrain of Bang Saphan Dlslnct is endowed with vast farmland as shown below

The remdentldl area 1s very lunlted ou,upymg only 1 7 % of the total dlstnct area.

| km2_ %
Hous'in.g Land . _ L 15 . I'.i.7"
Farmland . s 606
Others (ihountain; forest, public u:sie,: ele.} _ 330 o 377

Total R R 100.0

Source: Pre_nehuap Khiri' Khan Provincial Of l'ice

‘The farmland in Bang Saphan Dlstnct is Chdracterlfed by ldrbe coconiut pldﬂ[dllonb
Of the total farmland area of 531 km2 in the Dlstnct about 63% (335 km2) is covered by'

fruit trees and crops (moqtly coconut) The remainmg fanniand is cultlvated w1th field
- crops, paddles and vegetables



' Distribution of Residential Area and Forest Reserve

Aceordmg to the existing land use map prowded by DTCP and reproduccd in Figure
6.1 by the Study Team, the commercial and densely populated area is’ concentrated along
‘Route 4 and Route 3169 and villagers reside along local foads where the populauon density
is low. The Bang Saphan industrial estate will be deveioped in a-remote area, far from the
eommcma} and dense by populated arca

Mountains and sWa_mp land scattered in the Bang Saphan area are designaled as the
national reserve forest by the Royal Forest Department. | Development of this forest land s
prohibited, in prmmplc by the Nauonal Forest Rcserves Act enacted in 1964. ‘The forest
land is eategormed mto two types ‘Strict feserve forest and common reserve forest.  The
strict reserve forest eannot be -developed, the commen reserve forest however mdy be
“developed by the mlmsterml permission. Forest growmg alongslde the: Khlong Mae
' Ramphueng runnmg in the iron and steel complex area’ is dcmgndtcd as Common reserve

{orest. MEIJOI' nauonal reserve forests in the Bang Sdphm District are cited below.

- Natjonal TForest - .. Total Area - :  Strict Resetve Common Reserve
- L Ctha) o (Rai) o0 (ha)  (Rai) - (ha) (Rai)
Khlong Ao Forest - 190 1,200 190 1,200 0 0
' Khlong Mae Ramphueno Forest 730~ 4,550 220 1375 . 510 3,175
’ (Swamp) ' .

Srisurk Forest | 38 237 38 237 0 0

Chaiyarai Forest and . R
: Khlong Krud For }*orcsi : . 10 600 66,212 2,600 16,475 2,000 49737

'%urce lnmlmcm Plan of: Pm,huap Khiri Khan Provmce
Note: as of 1993 3: :

.Dével‘o’pmenfCbnstraints- :

o F;gureS 1 shows that the dlstrlbutlon of reserve forest wnh lopogrdphlc (,ondmons
: and the major bullt up arcas scattered along Route 3169 and in Ehc center of the Dml ict near
the Bang Saphan station conslramts the land de\felopment of Bang Saphan District. ~ The
: ;land owned by the Sahavmya group plcsented m the fi igure W111 be predomm'mtly ul;hzed by.

- the 1r0m' stee! mdustry euept for. the western part of 1he rallroad

o Ia addmon the- coastal area W1th1n a dlstdnce of 500 m hom lhe &.ho:elmc is -

‘prohlblted f 10m mdustrlal development by the Clty and Town Planning Acl enacted in 1975.

o It can’ be sald that: avallab]e land f or the deve]opment of the general mduslrlai estate is
rdther limited. ' ; '
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3) Setup of Developmenl Framework

Demand fOr lndustﬁal Anea |

_ As discussed in 4 3, demand for mdustrtal area in Bang Saphan is assumed to be 150
ha and 620 ha (scen'mo 1j-or 810 ha (soenarlo 2) in the years 2001 and 2011 respectively,
as shown in Tdble 5. : and summanzed in'the ﬁgure below ' -

Legend
- (hat netarea) | . L1 General Industry * - -
ono o | 22D TrowsSteel Industry |
7800
700+
o0 | L |
00§ o S . S
400 - ' '
300
' i 50
- 100 7
o bgsa . B :
1995 2001

* new industrial estate

Selup of Popul'ation'and Number of EfnnloVeee

Dn'ect and indirect employment oppor(umtles wxll be induced by the Bang Saphan
induslrial area and’ relevant port and power plant development. - 36 ()00 (scenario-1) or
54,000 (scenauo -2} job. opportumhes that“are " equivalent to 11 or 16 timies the present _
‘number of emiployees of the industrial sector in Bang SaphanDistrict will:be expected after -
2010.- Direct employment is e‘;tlmated to amount to' 19,000 ~ 28, 000 workers m 2011 and
indirect employment mduccd by the thlrd sector will be 9; 000 ~13, 00{) in 2011 and 17, 000-
~ 26,000 workers in alound 2016, A time lag of indirect employment mducement wdl_
~ oceur behind the development of duect employment $0 the number of employees w1ll :
-~ increase gladually until around 2()16 as 1llustrated below (refer to Appendlx C for detalls on

employment projection). ' ' B '
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. The popuiat_io'n'ihcrcase’ induced by the Bang Saphan_-industri_ial. afea-a:nd relevant
-projecf development is _estimatéd based on the projected number of e'm'ploiyées as described
~ above. 55,000 or 88,000 people will come and reside in Bang Saphan District and thé total
‘residential popiulation:is estimated at. 127,000 ~ 16_(.),000-inc1uding' cuirént residents and

natural éroWlh'population of Bang 'Saphaﬁ District in 201 | as illustrated below. ~It'means
that the poputation of Ban_g 'Saphah District will be more than double after:ihe-implemematjon
of the Bdng Saphan industrial complex.- - ' " ' '

Induced Popu.lﬂtion ' ) "

(55,000 - 88,000)

" Induéed Population

Nargral Increase TN L
(2,300)~,
//”‘ ..... .

. Present

Population

(65 500)
Present Population '

65500
I Natural Increase
RO T : : B ' (7.000)
2001 S Pa0it

R 'Eétijnate_o'f Population Increase in Bang Saphan District

':ﬁDemﬁﬁd':fof'Iﬁf:rastnléih‘ré T
 Water and :;;léci_r_icity demand and cargo volume generated by the developmient of the
. Bang S_aph'a_i'n industrial arca a_rf;'eSlinlated as shown below (detailed demaﬁd of infrastructure

s shown in'Tablé 5.1):
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1995 2001 2006 2011

Water Demand (mllhon m’ yea’r) .

Industrial use 2 129 4554526 59.2:722
 Ironisteel industry 18 1.7 36.0 360 .
General industry ~ 10 87157 223-354

 Others ' 02 02 08 08

Domesticuse . . 06 10 1618 2840

" Total R 26 139 471-544 620762

-.ElcctncnyDcmand(\/IW) © 94 400 - 1800 1900

* Cargo (miltion tonsfyear) 1.9 70 . 148202 30.0~31.0

4) Land Use Concept of the Bang baphan Area
| Land Use Alternauve

- Current 1ah’d use of Ban‘g Saphan District can be determined as schematically i‘igtll'ed
‘sut'below. Althotigh large ‘scale iron-and stecl industry has been cstablished in“the east
coastal arca, siall villages scattered along Route 3169 and local commercial zone in Baﬁg
-Saphan town and urban amenities arc too poor to support the .gi gantic indu‘sti‘iz’tl’dé\"’clopmeht.

* Present Land Use ofthe Bang Saphan Area

'Y
N .
7

: M;l-nuf a‘cmring Indus!_ry

Colnmerf;ia{ Area L /Villag'es\ . COIHIHCICial_A_l’CE\ .“’ i .
& R3169. ] WHH ..
L HE L 'DcépSea_PO'rt- .

Avallable ldnd in Bang Saphan Dlstnct is rather hmlted dué to the mounlamous area
and green reserve dc31gnatcd by the Royal Forest Depanment The supportmg -amenitics
and new resldentml arca will be d1smbuted in the neighboring area of Bang Saphan town and
the corndor along Route 3 169 as shown below ' : o



Future Land .:U'se of the Bang Saphan Area

'y

: Tnstitutc/Vocational Education

Ne v esidential Arca o - ' H V':fanufac{luing I_ﬂ(!llstr)'
- Commercial Ar¢a \@ . S
T R3169 21t o
i % Y Decp Sed Port

~Sport/ Amenily I Business/Commercial Area

2P

Recreation/ Tourism

_ Conceptual plans for the development of th¢ Bang Saphan industrial ‘city by
~alternative development scenario 1 and scenario 2 in 2011 “have been ['ormuldtcd and
_ presentcd in Figure 5.2 arid 5.3. * The m:dway plan for 200] is alsé drawn in Flgme 5.4
and land use conligui auon is Eabuhtc.d in Table 5. 2. '

3. _liy_ai'uation of :.Develobment Allemaiivcs

~ ‘Development alternatives, scenario 1 and scenario_ 2, of the Bang Saphan industrial
area are evaluated o'ri the basis-olf lhc folloWing critén'a.

Ove;all valuatlon 0[ Sccnarlo 1 dnd Scenano 2

' Scenarloi ~ Scenario 2

1. Contrlbullon o lhe cnhanocmcnt of Thai A @)

industry Lo '

2. Adequacy of land use _ e A
: -3 Dcvelopmcnt potentlal of mfrastructurc SR o
+ Water resources - O VAR
+ Port _ O O o

- Road O 0O

- Power. - . _ _ O O

4. Env1ronmental 1mpact N R S less impac -

'5 Devclopmentcost SR oo

o o o

" As shown above the med1um size developmenl 01 scen'mo 1is more promlsmg than-
:- the large size dovelopment scenario 2 It means that a medium sizg mduslrlal estale will be

% more suifable for the' Bang Saphan area whete the development polennal of 1nfmslt ucture is
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limited at Some exient and envirohmental problems, especially the impact on social
environment, are smatler. '

Scendrlo i, lheref ore is proposed for the development of the Bang quhan mdusmal
~area, paying due attentlon to the rescrvatlon of a qufftaent mdustna] arca for future

) expansmn
5) 'Pr_ospective Devélopihent of thie Bang Saph’zin Area

Thc dcve}opment of the Bang Saph’m area in whleh a glgannc iron and stee} mduslry
is being developed by the private sectox shail aim to accomplish the comprehenswe targets
proposed below in order to’ sueccssfuliy attract investment and brmg about long term

prosperity to the mdustry dnd the citizens of Bang Saphan.

Development of the Iron and Steel-Indlistrial"C01nplex

Bang Saphan was _coiiceived as the first project for iron and steel matcrial i_ndlistry_
development, A hot strip mill and an electric galvanizing line are currently operating and a -
bar mill and a-cold strip mill will be constructed in 1996 and 1997. ' Iron making by arc
furnace -and other relevant steel produclxon such as a wire fod- and sectioi nnll are .
scheduled to be developed between 2000 and 2010.

Ulili.&ing this iron and steel in’dustry,' an i'ndustrial oomplex-iri which downstream
steel industries such as metal and machmery industries and supporting and relevant
industries are establlshed shou]d be dcveloped in the Bang Saphan arca. -

Suppoling Indiisiry

: *ﬁﬂ

R

: _lron/Steel Indussry

: {l[(’)lllsfl.t.l Iudustry]
et el St S Down strcamlndusl;y

v Second Dov.nstrcamlndustry

_Prcqent lndusmal Strucuue . Fulureluduslry in Bdng Sdphan '_ o
(Mono Indubtiy) o -__(Co_mpxehenswcIndustry)
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In the case the iron and stecl

‘ eXpected:

indu'strial complex realized, the following effects can be

- accumulation of downstream, supporting and relevant industries in the vicinity;

- improvement and enhancement of productivity by less transportation and cost of

materials.and products and casy access 0 a beucr and more efficient labor market;

- cnhancemcnt of competrtweness in the mtematlonal and domestic markels

- expansion of'production and export;

- effective consumptlon of resources such as water land, human resources, eic.;

* more contribution to rcg:onal development

\

' 'Dc'\felopmént:‘ of COmprehéns‘ive Cate,qory of Industry

" The development of a comprehenSWe category of mdustry 1nciudmg petrochemrca]

~industry, food industry and construction materials industry,-etc., is desirable for susfainable

. _prosperlty of the Bang Saphan " area. - Expcnenceq in“Japan and other mdustrlahzed_

countries show' that an ‘industrial area whlch is developed by a single industry, even if it is

* the iron and steel industry, is too weak: to endurc economic stagnation or to respond to

* changes in demand. Once the monopohstlc iron and steel industry is f aced with a drop in

~steel demand, the, reglonal economy

and ‘employment market w111 be damaged In order to

avoid such a case, a comprehensive category of . mdustly is recommended for the Bang

Saphan industrial development

Second Downstream [adustry

e -
- }lrmblccllndmlryﬂ
Lt -‘ Daown stream tndustry

VIONOPONZEW- Laleguly Ul LIAusry

“Comprehensive Calegory o lnauSIry

I'lidus[ri'al Developmeﬁt Cen'tércd on a.Deep Sea Port -

Thc most qdvantdgeous. char

""dcep seq poll The port g future

actenstrc of thc Bang Saphan ‘area is the emstence of a
mzmmum ur'rter depth of 20 m, wlnch could not be

isie



developed ‘i other ‘places in the Gulf of Thailand, is suitable: for large vessels for' the
transportation of iron ore and coal. . So the- port shall play an lmporlanl role in the
dcveiopmenl of the Bang Saphan industrial area, -particularly in attracling investors. The
prospéclive investors” interest in the deep sea port was revealed in (heé investment demand
survey. They expressed desire to' utilize the deep 'sea'-p'oi’t for export of products™ to
overseas and domestic markes and for 1mport of materials and. semi-finished products.

_ Espemally, the automoblle manufacturmg compames have shown an interest in cxporting
their products and semi-finished producis to the ASEAN countries and Western Asia namely,
“India.

“The existing Prachuap Portin Bang Saphan has only three berths with a water depth
of 15 m and handles mostly import ifon slabs and export hot coils. -~ Additional berths
should be developed to “handle ‘general cargb_é:s in. parallc] with the establishment of the
© - downstream industry and sup[':.;.or{i‘ng indus try. A Cafgé handling yard with enough area, a
“new. deep. duay -'capable of ac'comrhodfning 200,000-ton bulk ‘cargo’ veséeis ‘and “a new

highway conriecting the port and industrial arca.to the national road Route 4 will. be required
to realize a real' deep sed port to dlleLl prospeclwe mvestors and to develop lhe Bang:Saphan
industrial area. '

‘Development of Industsial City

The CruCia'l 'points fi or the indﬂ's'trial de\'félbbmem in areas rél'n'ole"from Bangkok are;
- eslabll';hment and lmpm\'cmcnt of the l;vmg (,ondlllons Ior workcrs

- tla.mm0 and nurture of engmeem and mdnagels

Forelgn investors who are unl” am111d1 with the local Slllldll()rl of Thalldnd are cauﬂous
and dcsue the improvernent of these problems

Bang Saphan is’ approxnnateiy 400 km from Bangkok’ and cxxstmg llvmg oondmom
‘and supportmg socml facilities are msuf ficient for the workers of faclmles Haghly
' educated managers and cngmcers Iwmg in Bangkok would hesxtate to seltie in Bdng Saphan

ln order o make up tor the weak poinis of Bang Saphan the’ creataon of a sclf—
contamed industrial city wnh the f ollowmg f‘lClllllCS is reqmred
(1) Residential famhhes/land w1th efficient area and quallty
2y Busmcss and commermal huhlm/a; ea. |
3) Spo‘rts 'and_recreati_op fa'cﬂltles
| (4) .-_In_stiﬁltﬁ and collége for the ﬁm'.t"ui‘je_'c')f :‘ﬁiénafgérs ;l:-nd ehgiﬁé_ers

s



(5) Bifficient infrastructure - such as water supply, eleclricity supply, and
telecommumcatlom ' - ' : - :

. Educational institutes and a college wnh a high level edumuonal program are required
for. the nurture of’ managers and engineers through training of locally recruited tedium
‘educated workers and scmi-skilled laborers. This is most urgent in Thailand where

managers and engineers are in shortage due to the recen{ sharp increase in demand.

'Int'roduction' of a Free Trade Area (FTA)

Consrdermg the d1sadvantageous loc'mon of Bang Saphan Wthh is located 400 km
from Bdngkok metropolls wherce Major economic detrvmes are* concentrated, remarkable

investment 1ncent1ves should be grven to'the Bang Saphan drca

Bang Saphan wrll receive BOE mcenuvcs as a 3rd Zone, thouah apphcatlon of more
- attractive and motive’ mecnlwes is rewmmendable for' the promotion of foreign and local

mveslments

“In this context, a Free Trade Area where manuldclunng and cargo transaclions are
managed with- e\(emption ol tax.-and proecdures would be the best solution to atiract
investors to the Bang S"iphan area. ' '

The Bang Saphan arca located n thc center of Weslern Seaboard, which is a frontier
" to Myanmar and Southwest Asian countrnes through the Andaman Sea could play the role-of

an international trade cenler.. FTA' 19 one of the cffective measures for that purpose.
5.2 Prospective Development Pla_n of the Bang Saphan Industriai City
' -'l)': Background

“For thc success of the Bang Saphan mduslndl eslate developmenl urban facilitics as
- well as productlon facrhhes are mdlspensable There have been scverdl iron and steel

factories, but existing s urban facllmes do not allow high living standards for the workers,

Aceordmg to the ques‘uonn‘ure eurvey the potcnual mvestors rcqmred the supporlmg :

- fdcrl1l1es for plodueuon actmtres as well as the basic urban { ac111ues
: 2): . Concept of lhe New lndustnal Clly and indusma! New Town

The reahzatlon of a New lndustml Crly is 1mporlant as well as other mlrdstruclure
develoment such a8 water eleetrxcrty roacl etc for the success ol lhe mduslnal estate.  The
Clty shail be hlghly mtegratod and well planned and wnll LOHSISI of five major functions: 1)
: Pl()dl.lCthﬂ n) lndustrral Support 111) I—Iab1tat|on 1v) Busmess & Commerce dl’ld v)
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Amenity. - From the land use pomt of view, the New Tndustrial - Clty will be divided into
port area, iron & steel complex area, industrial estate, msutuuons & education arca,
industrial new town area, and amenity area. The basic concept of the City is shown in the
following figuic. ' | |

" Residential
Function/Facilities

Suppor!mgmdus!rml
: FunctionFacililie §

‘Production
"Function

Amenily B
: Frmcnon/Facrh!} oﬁ‘

_ .Com'merci al
e Function/Facilitie

Infrastructure

.Cbncept of New Industriai City.

The Producuon Function is lhe pnme motor of the New Induslrlal Clly Wthh will
absorb all manufacturmg industries mcludmg lhc :ron & steel. mdustry '

“The Indusmal Support Functlon mamly Conmsts of f:ve facﬂlties | Porl

: warehousmg, R & D, testing and measurcmcnt educallon and human resomce developmcnt ;

Habﬁallon isa mam [ uncuon of the Industrial New TOWII T_}lere_\vi]l bé'thi_'ee 1)'Jpcs' _
of residences: Bungalow towrl house and condommlum ' ' : :

The Busmcss & Commercml Functlon consabl&. of offlce retzui qales wholcsqles
banking, accommodduon fd(:!lmes elc. Basmally lhe cousumer-orlenled facﬂ]ties quch as
' 1cta11 sales wrll be locdled in 1118 Induqtnal New Town ' '

The Amemty Funcllon mcnnly Lonmsts of 3pon and amusement facﬂlties such as

“ennis coult athlulc Ileld stadulm gymnamum golf course pmk (,t(,
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. The Stu_dy Team proposes that the Industrial New Town should have three functions:
Habitation, Business & Commercial, and Amenity Functions. '

3) Industrial Support Function

Research and Developmeﬁt {R&D), Testing & Measurement, ‘and Fluman Resource
Developmeht (HRD) are discussed as Industrial Support Functions in this section. '

In case of HRD, aiming at the nurture of employee,s dif ferent faulltles shall be set up
" in accordance with the target tnmeeq such as engineers, sk:lled workers etc As for the
-+ education facility, Wthh is mcluded as one of the HRD faClltl]CS a Technical College will be -
constructed to nurture the téchnical level of Workers in-the Bang Saphan area. But
-~ education of lugh grade engineers is impraciical in Bang Sdphan and, therefore, should be
done in colleges ec;tabhshed outside. ~ In other words; engineers will be supplied from other
regions-such as’ BMA with special prepalatlon for the intended purpose of workmg in the

mdmtnal estale.

To nurture sk;lled and unskllled workem an ordmary vocatlonal school should be
established. The demand for skilled and unskilled workers is expectcd to increase soon,
therefore the Study Team proposes that thc vocational school will stert by usmg the facilitics
in the planned technical college md whien the demand is revealed, an mdependent qehoo] will

be eonsldered

As for R&D and Teqtmg and Medburement the Study Team proposes to’ estabhsh a -
Material Research Center “The outlinc of the Centeri is described below.

. Material Research"'Centcr

The Bang Saphan mdustrml estate will be developed to accommodate not only steel-
“related industries but also” other: matenal based industres such as ‘non ferrous metals,

.ceramlcs rubber, petrochemlcals and ‘so on. Most- of  the- technical standards w11] be
transferred from the mdusmdlly developed partners butThai “companies must obtain their
“own techmcai Cdpabllltleb to modify such manufacturing ‘standards to match the local
' 'requ1rements such as customer reqmrements' dif ferent raw matmal sources; and different
manutacturmg, cﬂlgnments and the1r opemtlonai skill. To oonduet those 1€LhnlCdl
B developmcnt works there must ‘be a matendl resedreh hboratory in anedrby location. This
mater1a1 research labordtory should better start with the iron and steel t;cld and have the

iotlowmg, the funct]ons =
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1). Product résearch:
* decide manufacturing standards 1o meet customer reqmremcnts

* identifly root causes of quality fluctuation and develop countermeasures.

2)  Process research:
ok ldenufy ‘operational causes of process datd ﬂuctuauon and dcveiop_

counlermeasures

“3) Tralnmg of operatlon stal} fs and key operatom
: glve the basic undcrstandmg of overall process and products
Llear understandmg of comrol indexes and their relafions to plocess ‘stability

and product qualsty
.4)" Assistance in qualif icatioﬁ'pmcedure's-f or authorized standards:
4y .. Frame of the I.nd_usu“ial Ncw-Towh

© The Study Team csttmdtes the populahon of .the Indusmal Ncw Towu as shown. in
thc following. tab]c '

Esllmatcd Populanon of the Indusmal Ncw lown (2001 2006 and 201 1)

_ Ye'xr (Eshmahou) S 2001 2006 . 2011
Planned population . ' ,400 (5.5%) 15,700 (16%) '36,000 (25%)
S L o _ezz,ooo (22%) _ ~69.000 d3%)
. Amphoe Bang Saphan (DTCP estimates) . - - S 137,000
* (Study Team estiimates) -~ 88,000 (100%) 94, 000~100 000 127 000~160 000
' - (100%) (100%) -

Based on the above estimated poplilzi.tion ih’e’Studjr T'e'am'estifna't'cs .tﬁé'r(:quircd' land
area by each function. - As a result, the resndenhal atea will be 350 ha (planned populatlon
wﬂl be. 36,000) and hie Commercial & Business Area 60 ha in 2011. :

pTCP proposcd Eour sues for remdm)tldl area in “Clty PIannmg of Bang Saphar'
Commumty ' '
- Area around the Junctlon of- Roules 4 dnd 3 169
- Area between the above Juncllon and the MUI’IIClpd]lly Area along the Route 3 169
- Al’Ld nedr lhe Tounsm Area. |

- Area to the south of the propoSed I'_nd.us.trial'Area
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The Study Team selects the arca (o the south' of the Industrial Area as- the -first.
development site. -

~ Theland use plan of the Industrial New Town is planned as shown in the following
table. ' |

*Land Us¢ Plan in 2011
‘Development Sector  Land Use Specification & Conients Arca (m®)
Public (ORoad Area ) Road  w=60m~160m _ 700,000
o B Green Belt w= 40m~14 Ot . o
DPlﬂ_)‘llC S_pacc--. 0 Publlc Facnhlus(\'lcdlcalEac:hhcslPosl ' 123'0{)0
(Regional Space of . Office/Tducation Facilitics/ete.)’
G ity Arca) L : i
- OMIILY AT ) [1" Garden/Pond/Refresh Area/etc. 205,000
Public Garden _ - ST T 35000
ol o ~{7 Car Park/Bus Terminal/ete: : S
_ _ - OFTraffic Facilities s S
 Private B _DRcsidcmial Area O Bungalow/Town House/Coliective :
' _ e " Building/etc., _ ' 2.'665'000_
‘CJConunercial Area [l SSC/Plaza/Restaurant/Book Store/Bank 382.000
R o IFlowér Shop/Barberfetc.(200 peoplefha). "
Total L : : Industrial New Town Area . 4,100,000

Thcre are various typcs of mandgemem for this Industnai New Town. A joint
venture enterpnse is expected to be’ estabhshed groupmg several private developers and
pubhc sectors.

_ -Th'e Study Team proposes the estab!iéhmenl of the ;‘Bang- Saphan New Town &
'Amemty Co., Ltd.” io play foilowmg roies as explamed dctatledly in Chapter 8:

Mam Rolcs of the Bang Savhan New Town &, Amemtv Co Ltd

plannmg, construchon manag,emem and mamtenance of the Industrlal New Town
” planmng, con:structlon and manag,emenl of the reiated busmess arca

- lcasmg and. s,eilmg of land, f acilities, and f loors

Cordmatlon wnh other deVelopmenl & managemcnl bodles
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5.3 Free Trade Area
1y Baekgrouod
a.  World Trade Organization (WTO) and AFTA

WTQO has been established in accordance with the decisions of the GATT Ufuguay'
- Round.  The basic principle of WTO is to promote free trade around the world.

“The esmbhshment of AFTA ‘was agreed by the ASEAN eountrles To ‘achieve

AFTA suocessfully the Comrion Effective Preferential Tariff (CEPT) System was adopted.-

~ According this system each country has lo reduce the tasif f rate to 0 to 5 % till the target year.

Along with: the changes in the trade snuatxon, the implementation of CEPT has been

' advmleed (0 2003. " As aresult tasiff fate of all manufactured products will be reduced to O -
5%.in2003. ' : R

b. Current Situation:of Export-PfOcesSing Zones (EPZ) irl Thailand

CIn Thalland more than 10 EPZ have been developed by IEAT Major objectxves of
EPZ are eonsldered as follows " o : o

- Promoiion of {orel gn dll‘CC[ mvestment esPeelally in'the manufaelurmg sector
- Creation or e*{pdns;on of job opportumtles

> Accumulation of forei gn currency

The available works in EPZare in general Timited compared to the Free Trade Zones
(FTZ), however some of tllelﬁ are liberalized in recent years; for ex'ample the deregUIation--of
sales lo the .domestic market and bonded cargo’ I;ransportatlon between EPZS -~ Some
companies located in EPZ also request 10 start sales’ to domesuc mar kct because of ihe !’dpld
economic growth in Thailand. In 1esponse 10-this request; the Thal govemment liberalized
20% of total products o domesue market However it is very mueh compllcated {o access
the domest:e market because the eompanles located in EPZ were prowded incentives under
' C(.)I’ldill()n for export of theif products, '

The oecupancy ra(e ol EPZ has shghtly deereasecl in Thalland APTA menhoned
above, is already on schcdule and’ tlle prOposed exception list in T‘haﬂand is one of the Thost
liberal, namely less-tax- protecled, . among the_ eoumrles : Undcr these condmons -
effectiveness of EPZ becomes S'maller than before. Another | issue ot EPZ is related to lhej

-economic. or industrial linkage. - For example technology transle: to loeal comp'lmes or ., -

usage of par tsand mtermedlale goods produecd loedlly 1s d]fflcul

kg B _ﬁ _ '



c. Experiénce in Other Countries

- There are more than 600 FTZ. in the world.” Becausc of the condluons of lhe
deve opment stages or of the purpose of the development, the characters of FTZ are different,
' Furthermore the name of FTL’ is also different (refel to Appendlx C. 2 for details).

Foreign Trade Zone in'the USA

There are more than 400 ETZ approved in the USA. * The purposes of FTZ in USA
are 1o promote intcrnational trade, to expand exports, 10 strengthen competitiveness of the
domestic industries, and to éreate-job_ opportunitics. FTZin USA is divided into two types;
one is called General' Purpose Zone and the other Special Purpose Zone or Subzone. ~There
 are around 220 FTZ of the latter type, in which individual factories'are allowed. . The major _
tenants in the remaining 180 FTZ of the former type are hade and/or distribution companies

and their special’ feature is exhibition. In' the conlmry of ‘the purpose products or goods
' from zone are mdlnly to lhe domestic mar ket (These are 1mporls) |

FTZin Eu'ropg .

The major purpose of the FTZ in Furope is expansn)n of trade. Most of them are
jocated behind orin the v1c1mty of alrports and seaports. T hey piay the role of the gateway
to the EU Marke{ ' :

FOrei ,qn Access Zone (FAZ) in Japan -

Undcr the situation of huge trade surplus import promotion Zones cal]cd FAZ have
“been planned by the Government The incentives for FAZ are divided mto two' categorics;
 one 1s the incentive prov1ded to the tenant (,ompames and the olher is the suppori prowded to
the devclopment and management bodres

2 Bang Saphan FTA

_ Based on the af oremenuoned background the bludy Team propose's the new concept
of FTA The objectlves of FTA are summa.nzed below.

To plcpale f or AFFA and WTO

“To atuact not only manufacturcrs but also tradcrs for both e\port and import.

To strengthen competluveness of domestlc mdrkct onented manufactures.

To conulbutc to- decentrahzatron oi busmcsscs from the Bangkok Metropohtan
Area '
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- To cncou‘ragé trades in exporting and importing. :

- In order to achieve the objecnvcs the basic concept of FTA in the- Bang Saphan arca -
is proposcd as follows.
- Import dutics must be'éxempled'fo_r' the imporlers locating in FTA.

~ The companies shall be allowed to ‘export’” to domestic market in ordinary
31mp0rt procedure In other words, the 20% sales constraint to domestic

market rule apphed to lhe ex1stmg EPZ must be lif L.

- . Besides manufacturing, other activities such as packagmg, labeling, compounding, -
- polishing, testing, measurement, warchou<;1ng and wholesale imust be alloxved f or
‘both re- export and * expo:l 10 lhe domesuc market

- The‘ whole area in FTA is under the customs domain.
- One drganimtion ‘must govern IFTA, from constfuc'li_on o Qpéfzition and
management. ' - : ' '
“The concept of FTA in Bang Saphan is illustrated in following figure.
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3) Legal Aspcct of FTA

The proposed FIZ i is anew concept thelefore thcrc is no ex1stmg law f01 FTA. It

is pleferable to enact’ the riew law fon FTA. Bt some aspects of FTZ should be covered by

the existing law.

If there is no iaw on the 1mp011 plocesmng actlvmes new law should be enacted.

-- It might be pOSSib]C to cover the above actnvntles by changmg a part of the New
"IEAT Law and Customs Law hke in the case of Gemopohs

4)  Areaof FTA

The Study Team ploposes the alea—demgnat;on “méthod’ for the FTA area. This

method is similar to the BOI zoning but the area is limited enough to be managed In this

-sense there are two alternative "areas fox FTA; one is the area including the proposed

Indusu ial Clty and the other is the area of Amphoe B'mg Saphari. except the mountamous

-Or hllly zuea

'Al_tematlve 1:

- Alterriative 2:

: The whole arca of B'mg Saphan except f01 hllly area, w1ll be demgnated as

FTA.

- Amphoe Bang' Saphan will be demarcated as FTA and playérs in FTA will

be “licensed” by the Board of Development & Management of FTA and

enjoy incentives in accordance with the guideline of- development -or

activitics in PTA set by the Board.

;,”AdVanta'ge; r Same adm1n13t1at10n boundaly as iocal govemmenl

Easy cooperatlon with’ govemmental act1v1tles
* Vast land for future expansion. . '
Easy participation by new developers for the’ facahtles

“Similar area of the Industiial New Clty I this case the alea—des1gnat10n-
“method also is ‘adopted.  There is- limitation for - oxpans]on of the new

facdmes such as’ the waiehousmg devclopment area.

' Advantage Easy opex atlon and :mmgement of the whole area.
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* Alternative 3. Bang Saphan industrial *estate, iron/stecl mdustzy and poﬁ area awe
_designated as the FTA.

Advantage: | Area designation will be easy and qulckly made on the bams '
- of the TEAT: law and FTZ law newly enacted

_ The S't'udy ‘Team recommends the Alternative i in Cbnsideration of gasy
participation of new developels in the FTA for the long term ‘perspective, and the
Altemative 3 for the realistic demgnanon in the short term dcvelopment

5). : --Advaatageslof FTA

It is necessary to identify the diffe:‘énces-among FTA, FTZ, and EPZ. 'The most -
significant difference is, that goods manufactured’in FTA are allowed to be ‘exported’ to the
domestic market,  The 'corn_pan.ies in FTA will be aliowed to sell goods and-services to the
domestic market in the same way as io export.  FTZ pioposed by the Ministry of Industry
C(MOI) will be. allowed 10 function in a more. flexible manner than EPZ: - -trading, exhlbztlon
etc. Thet pmposes ‘of FTZ, howcve1 should be to encomage exports The basic idea of
F1Zis cons1dexed only to follow the conventlonal expon ouent(,d pollcy

Unde1 the borderless: transactxon to keep 01 encomagc mternatlonai compentweness
is one of the critical issues. for all countrles and busmesses In thls snuatlon it rust be
hard to piotect the ‘doinestic industries by erectmg the tarlff baruels as well as non-taiff
 barriers.  While ¢ companies suengthen their technologlcal capabihties miaterials and/or palts'
aiid - components should be 'waﬁable thh ease: and at reasonable prices. - The Thar
~ Government-has made effoits. to- do $0; but the’ econoxmc and Uade 51tual10ns should be
much more severe than befoxe The mtmductl_on_o_f _FTA would p_c.one of the solutlons to
~overcome such dlfflcu]nes . TR & B
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6. DEVELOPMENT'PLAN OF THE BANG SAPHAN
INDUSTRIAL ESTATE

6.1 Land Use Plan and Land Grading Design
1) Localion and'Area of the Site

The Bang Saphan industrial cstate is proposed ‘10~ be ‘located the wesl of the
Sahabiriya iron/steel industrial site as shown in F]gure 6.1in conmderaﬂon of road access 1o
 the Prachuap port and Routc 4 and land avallablllty as amlyzed m Chapter 5. ‘The total site
- “area is approximately 600 ha (3,750 rai) covering plantations on hilly areas and ricefields in
lower swampy areas (refer to Appéndix D for details). '

2) Land Use Plan

The land usc plan of the Bang Saphan industrial estate is elaborated on the basis of
the following planning prmcaples

a. - Land use of the Bang Saphan mduatrlal estate should be in har mony w1th the
present Iand use of the surrounding area. - Socially important facilities such as
rehglous and - educational facilities will bc preserved with' their surrounding

énvironments..
b, “Allotof green areas such as pa'rk and-buffer green will be designated.

C. -The conf:gurahon of a iactory lot atea is dcsngned o ba 60-% ~ 75% in order to
receive the BOI pnv1lege

d. 'Land use will be planned w;th LOHSldCrdUOIl of future e*{pansmn

The Iotal ‘area. of the Bang Saphan mdusmal estate is 600 ha (3 750 tai) and thc land

. use plan is summamed bclow The detailed land use plan is presenled in Table 6.1 and

F}gure 6.2.
. Asea (%)
o (ha) {rai)

'__Factorymt* . U a45 250 691

‘Road & utility 1019 640 17.0

Greenaea . BL&Sl0 136
omm e s '.':"10 o3

’Iota] : - '600 0 3750 1000

[llllll‘b C‘ipdtlSlOH area of idctory lols oi 54 Shais mclus:v



3) De;qigr‘i of Lot Shape

Seven sizes of typmdl factory lots are proposcd as shOWn in the table below. The 5
. ha and 2.5 ha lots, which are dominant-in-the’ Bang Saphan mdusmai estate, have been
designed as shown 1h the i igure bciow._

Size (ha) . No.of Lot Shape

1 0.5 3 50m=x100m . L J _
2 10 It 100mx100m o/ s '\;_
S . S ' 125m125m125m '
"3 2.5 _13 _125m)_{200r_n TN ! NN S
4 50 26 200mx250m 20 a{(;sm!zsm?sm 5.0 haw' 1
5 100 7 250mxd400m —T 400 m
6 200 4 400mxS500m i‘j”) {k “.2”“‘25_1_“" SOk J o
7350 1 300mx1000m e
Total 65

4 “Plan of Phased Development

The Bang Saphan industrial 'éstatc is _propoSéd_ to be .dev’elop'cci in three phascs. as
summarized below. The 'demiléd development schedule is explained in Chapter 8.

Total Area’ - Factory Lot Area ~

N (ha) - (rai) ) ()
Phasel 08 680 2330
Phase 2 202 1,260 149 930
Phase3. - 2907 . 1810 . 159% . 990
“Totat’ 600 3750 . 360 - '--‘2.,'250

‘Note: * Reserve area of 54.5 ha is not inclusive.

5)°  LandGrading |
'Eﬁt@hngks

TOpogrdplm,dliy, the land of the Bang Saphan 1nduqmai estate sne is rather unduhted
“as shown in Flgure 6.3. The hlghest part of the site has an elevatlon of more lhcm 20 m
above mean’ sea level (MSL) dnd the 1owest p‘ll‘t wuh an e]evatlon of 1 2'm 15 f ound 111 thc' '



- swamp area inundated in the tainy season. Thus the site shall be graded by cut and fill.
Considering of the higher cost of carth borrowed from quarries located outside the area, it is

recommendable that the cut volume and filling volume inside the sile shall be balanced.

The following criteria are applied in the design of land grading. A land formation
plan' of the Bang Saphan industrial estate is presented in Figure 6.4: |

.a. . Elevation of the land af lér-grading is designcd lo be higher than 4 m above
' MSL to avoid inundation.

b Grédim_il of the factory land is designed to be more than 0.5 o (o drain the rain

water effectively.

The earthworks volume: is éstimated at 4.0 million m* for the total development area.
. _ . p

Cut and filling balance is designed to be kept in each dévelopment phase as shown below.

“(Unit:  million m?)

- Phase 1 Phiasc 2 Phase 3 Total
Cut Volume: : : 128 1.38 140 4.06
Filling Volume: .~ - 1.35 127 104 3.66

Note: ~ Some soil_éhall be brohghl from outside for phase 1.

Gé_ologica! Consideration

' J.udgin.g from the- géologica]zd.at’l acquired by the core boring test conducted in the

arca adjacent to the Bang Saphan industrial estate site, N value of more than 10 2 appears at 5
-~ 6 meters below the surface and suf { sand with' N value of more than 40 follows after 8 ~
10 meters irom the surface. 1t means that the surface soil is' mlher weak, however, stiff soil
appears at.a sha]low depth and short pile foundatlon will be sufficient t© support the

bu1ld1ngs and su uctures

Eslirﬁate of ‘Settlemcnt

_ Two sofl, :-..011 ]aycrs observed in the swampy afea al’ Ihe Bang Saphan ‘industrial
' _estatﬁ site are deemcd to be compress1ble and Lomposod of Clay (CH) and Sandy Clay ((,L)'
witha thlckncss of 2m ancl 4 m respectwely as: tabulated be!ow

_ ‘ " Thickness tin) "Depth () -
- Clay(CH) S ) 0-2
SandyClay (CLCII) o 4 o 2.6
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On the basié'of ‘the 'g‘éiological' conditions shown é'bove;-a maximum: ¢onsolidation
scttlement of 25 ¢m is- expected to occur in the lowest, .part of the industrial estate'site ‘after
land ﬁllmg Therefore, to cope wuh such land settlement,: extra land f;llmg is “required ‘in
thc expccted selﬂement area.

Residuaf Selllement .

“The period of 90 % consolidation settteméﬁ_t in the lowest part of the industrial estate
site is estimated to be 15 mionths as-summarized below.  The consolidation settlement will -
continue for a long time though the settlement amount will not be large Thus, it is

.'rccommcndcd that supplemental carth i lllmg be carried out after a sufficient selt]ement period

before lhe conslructlon of inf raslructure facilities.

% of Settlement - Scitlement Time

10 0.1
20 - 0.5
30 o 1.2
40 22
50 34
60 | 5.0
70 a0
80 9.8

90 o014

6.2 - Preliminary Design of Internal I'r.n:fras'trl‘uct:u‘i'e'_
D | Roads

Projection of Traffic Volume in the Bang Saphan Industrial Eslatc :‘

The followmg three traffics to and from the Bang Saphan mdusmal estate are

considered:
- Cargd traffic =~ @ Import raw matenals and expon pmducts wﬂl be
' lrdnsported by heavy trucks
- Business traf fic Passengex cars will be domlmnt in the busmcss trafhc
- Commuter traffic : Public buseq pnvale buses and passenger cars. \Vlll be '

utilized ior commutmg 0! workers



Trafﬁc generatcd by the. Bang Sﬁphan 1nduslr1a} estate is estimated at 5,500 PCU
(passenger car unlt) in the ycar 2001 and 29,000 PCU in the year 2011 as shown below.

CTem 2000 . 2006 2011

1. 'Traffic Volume (vehicles/day) . ’
1) Truck j C 1900 - 4300 10,000

2} Bus . 100 300 600
'3) Passenger car 400 1,000 2,000
Total ’ _ 2,400 5,600 12,600

2. 'PCT Converied . .
) Track (x2.5) 4,800 10,800 25,000

2) Bus (x3.0) o300 900 1,800
© 3) Passenger car : 400 1,600 . 2,000

Total S TS50 12,700 28.800

“Thus the main roads in the Bang Saphan industrial estate should handle a design
traffic volume of approximately 29,000 PCU per day and four (4) lanes will be required in
2011 dssummg that the traffic’ capacny of one lane, is approximately 10, OOO PCU per day.
~ Two lane_s will be enough to cope with 5,5_0(_):PCU in 2001 and 13,000 PCU in 2006.

The railway which is jjroj'ected' to have a capacity of ap‘proximaleiy 1.1 millien tons
(0.6 mlihon tons from the Bang Saphan mduslnal esmte and 0.5 million tons from iron/steel
1ndustry) wﬂl not play an unpormm role but will qupport cargo carriers in the future.
: @ad Desi'gn
‘Three (3) typ_eé; of roads have been planned as follows: .
“(1) -Main road s T he_' main road which passes’ through the center of the
: - indu_siﬁalﬁestaté will be 40 m wide (4 lanes), with a large

,pedes'tﬂén deck “on each’side. This is the main scrvice

road {o factory Iots ‘particularly to hrgc size lots
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Main Road ': 4 lanes with a median
“"Right of way : 40 meters

= 40.0m:; ROW _
4m -4m . Tm: 2w Tm:, - 4m:dm
e T T R L e
2m Im 2m 2m -

b

Drmnage Canaj
Pedestrian \‘.‘!ay.:zl.(}m' _ ‘
' Carriagewidy=7.0m, 2-lane

(2) ‘Sub-main r(_)ad ... The sub- main road is the access road 1o medium  size
factory lols - The road \wdth is 30 m (4 1anes) with a

pedc,stnan deck on each <;1de o

“Sub \/Iam Road 4 hms with a niedian
Right of way : 30.0 meters

30.0m: ROW

- 12.5m 2; 3m 65m : m 6.5m. '2-.5mj2. I
’ N "! i
1:5m 1. ﬁm 15m 1 5m

LI

Pedestrian \\"ay_:Z.Sm :
- Carriageway=6.5m, 2-lane
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. (3) Collector road The collector road is the access road to small size Tactory |

lots and some sections are tilized as the boundary of the
industrial estate.
Collector Road : 2 lancs with a median
Right of way : 30.0 méters
30.0n: ROW

6.5m 1m71.5m
B o

—Pedestrian way=1.5m

Carriageway=6.5m, 2-lane

The distribution of roads is'shown in Fi gui‘e 6.5.

_Thc:dc‘sign ‘standards to be applied for the main road and sub-main road are as

. follows: .

'—Design'speéd-.- _' Y 40 km/hour
- Minimum radius | o 60m

The paifenient_of the carriage way of main road is designed as shown below in

consideration Of_the dominance of heavy trueks and- buses in the industrial estate. -

 Traf fic of ‘truck and bus App. S,OOO vehicles/day/one direction
DesignCBR & 10 o
~Desi gn'lhicknéss o : 50cem
- Water Supply

' Pféliminary design and cost estimate for wa_'tc'r'supply_facilitie:s of the Baﬁg' Saphah

“industrial estate were carried out on the basis of the land use p'lzin and ‘water demand by lot.

D_esi.gn criteria and Standards for water supply systems in Thailand are applied in this Study.

‘The industrial water demand for the Bang Saphan industrial estale is estimated as

- summarized below.
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Waier Demand PrOJectlon of Bang Saph'm Induslnal Eslate in 201 1

“Type of lndustry _ Numberof  Total Lot Water Dcm_and

_ " Group Lots Area (ha) ° (m/d) (m’ldita)
1. Food o 11 490 10560 - 215
2. Textile 320 6,050 504
3. Woédenamlfuminuc - 4 . 110 390 35
4. Paper and pulp ' 2 20 .’7() 35
5. Chemicals 0660 25050 393
6. Coramics s 650 7400 i14
. 7. Steel processing - L4 o760 7580 100
8. Machinery o 15 785 6320 79
9. Ship building o 05 10 20
10, Reservelot © 2 545 5450 100

Total - C6T 414.5 69,780 168

The water distribution network plan and’ conceptuat lajout of the water 'pi:’ﬁfi’cation
'p}ant in the Bang Saphan industrial estate are designed as shown in Figure 6.6. - The pipes
will be laid underground along the 10ads The method of preliminary design is expla_mcd
below. '

(a) Water demand of Bang Saphan indusirial estale = 70,000'_1.113.fd

(b) Water Consumptmn :
Daily Maximum Water Consumptlon (DMWC) m77 000 n13/d (Unaccounted
water: 10%) .
Hourly Mdmmum Water Consumptlon (HMWC) 3,200 _ﬁi’/h

(©) 'Servlce reservoir :
- Desxg,n Cap'luiy HMWC = 3,200 m?

{d) 3'D19t11but10n Network : o _
Design discharge:  HMWC = 3,200 s*/h (= 00 lis)
. Desig_n:ve[(')bity_: V< 2.6 m/s G B L
Pipe material and diameter: - Steel : 150 to 700 mm

3) | 3Séi\ferage

Dcs;gn criteria and standards for the, wasle water Uedlment system demded by IEAT
are '1pphcd in this Stuc]y The hyout of the waste water collccuon system ‘and con(,epiual

'a.youl of sewer treatment plant are dcs1gned as shown in Flg,ure 6 7. Fffiucnt from ihe

'-70.-_ o



waste water freatment plant will be discharged to the Khlong Podacng river, @ tributary of the

Mae Ramphung river. - The method of preliminary design is summarized below.

4')-

(@) Ijaily max. waste water (DI\/I\'FV'V\J'.)f = 68,000 m*/d

- {80%- of Daily max. ‘water consumption plus 10% as undergmund water =
77,000 m ld\OS*(l l)

(b) Sewer collection - . Separaic sewer system with gravity flow
- . Pipe malerials :“Hume/concrete
- Roughness coefficient ;. 0:015

Allowable flow velocity : 0.6 -2.6 m/s
~Minimum size of pipe ¢ 200mm

(c) - Waste water-treatment plant : - :
Activated sludge process (Oxidation Ditch Process or equivalent)
Pre-treatment shall- be made by the factories from which the effluent-may not
satisfy the effluent standard in Thailand:

(d) Distance betwécn manhbles

- Dlameter of pipe <300 mm : = Less than 40m

S : 300 600 :7:'_-70m_"
SR 600 i 100m

-Storm. Water Drainage

Storm water m the Bang Saphan industrial cstate will b dxscharged {o the Khlong

Poddeng river, a trlbulary of the Mae Rarnphung rlver through the relenllon pond deSLgned
to retard 1he flood dlsuhargc o

' .'Thc'drama'ge system is de'signed as presented in Figure 6.8.

. Thie design method of drainage facilities is described below.

(;1) Dr'ai‘nage.t:'ac_ility. _ o _' ':Storm Wale‘_f d_rain.age,' road_sidc:ditch:and r_etention'
' | pond 
(b): .Design r.ai'nl.‘ail B -10—year probablc_re{i.ﬁf.i.lll :

-_x’(c) D031gn dlscha1 gc . v by Rat:onai formula-

Lo Runoffcoeifmem C 07 :
- Rdmfdll intensily, . 110 4051/(t”+19 13)
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(d) . Storm drain ditch :
Malerial _ 1 Conerete or stone masonry

Allowable flow velocity: 0.8 ~3.0 m/s calculated by Manning Formula

. (e) Retention pond

Sterage volume = 170,000 m3 :
Area - - = 16ha(3 % of gl oss area, 600 ha)
“Depth = 3m

5) Cleciricity

The power demand [or the industrial® cstate is estimated on the basis of cach
development stage as shown below: '

C(MW) -

. L2001 20060 2011

1. Factory lot. 16 61 125

2. Othert 3 3 3
CTotal 19 64 - 128

Note: * Industrial csfate center, waler purification plant,
sewage Lreatment plant, strecl lighting

A 22 kV distribution system should e constructed 1o feed pdweffrbni the new
115122 kV substation o fa(,lory Jots, industrial estate center, water purification and sewage
treatment plants in the indusrial estale l:tthcr undcrground or overhead’ d1str1but10n lme
will be applied for the project, but the- underground distribution system usmg buried armored
cables is recommendable from an- aesthetu \’lG\VpOll‘ll The cables shall be buried ata depth.
of not less than 1.2m under the carriage way, and 0.6m under the pedestrian way. The
d:stnbullon system is des:gned to be of open loop type to secure slable power supply. 22
kv sw11chgear units are also recommended 1o be installed in f; actory lots o tap clectricity.
“The proposed 22 kV power distribution system is shown in'Figure 6.9, o

In addmon to the power Supply syslem the street’ llghtmg system shall also be
designed along the main and sub-main roads. ~ Sireet lights of lngh piessure sodlum lamps '
: with double arm steel poles w:ll be constructcd on the medlum stﬂp of roads at mtervals of
35 meters. ' '

6) Tel ecOm munications

The telephone demand in the mdustual estate is est1mated at 280 subscnber lmes .
12001, 870 lmes in 2006 and 1730 lmes in 20] 1 as summanzed below ‘ '

R



‘ : . (lines)
2001 2006 © 2011

1. Factorylot =~ ~ S2100 8000 - 1660
2. Industrial estate center .60 60 60
30tes* 10 10 10

Total 280 870 1,730

Note: * ° Water purification plant, sewage treatment plant,
electric substation .

Metallic cable telephone lines will be installed between the switching station planned
it the Industrial Estate Center and each distribution pull box installed in the factory lots, so
that subscribers can be connected to the network easily from the pull box,  Cables sealed in
PVC pipes will be buried in the ground. The PVC pipes'shaﬂ be buried at a depth of not -
less than 1.2 m under the carriage way, and 0.6 m under the pedestrian-way. A trunk line
will be designed and constructed -in the "deveidpment phase 1, .considéring the telephone
demand in ph'x.se 2 and phase 3.."To cope with the increase in (eléphone demand and high

'-speed telecommunication requnement by optlcal fiber cable in: futme some spme plasnc
. p1pes shall be mstalIed befm chand. '

The telecommunication network of the industrial estate is shown in Figure 6.10.
6.3 Deve'lo.pmen_t Cost.

_ ' Tlie devcloplﬁcnt cost of thé: Bang Saphan‘indhstrial estate is estimated at Baht 2' 770
" million or US$ 111 million f01 thc total area of 600 ha as shown below. = The cost
ble'xkdown is gwen in Appendix’ H.

Development Cost of the Bang Saphan Industnal Estate (Intemal Cost for 600 ha)

- Unit Costll
mllhon Baht $m11]10n equwalem 1,000 Baht/rai ~$/m*

L Construction Cost 2250 9 S 870 22
2. Engineering Cost 210 BRO ) 100 _ 3
"3, Physical Contmgency L 250 - 10 . B 00 02
4 ":Toml e e _' 1__11___"_' S 07'0 B

: Note / 1 Per net hctory area (total area is 414 5 ha including reserve factory area)
/2 Land acquisition cost for mdusm al estate site and price con[mgency are exchuded.
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The cost by the development phase is also estimated as shown below.

- Cost by Development Phase of Bang Saphan fndusttial Bstate

million Baht --$ million equivalent

' Phase | Ce10 24
Phase 2 ' 890 | 36
Phase 3 '_1,27”0 - )

" Totl o 2770

MNotei 1/ Land: mqummon cost for the mdustm] estate and price contmgency
are excluded

. * In addition to the internal cost of the'Bang Saphan’ industrial esiate, ‘the following
estimated external infrastructure cost will be required. “Baht 11.6 billion or US$ 463
million for overall external infrastructure, including Baht 3.3 billion or US$ 132 million
('1pp10x1mate!y 30 % of the total cost) for thé Bang-Saphan industrial’ estatc and ‘the
remainder for the iron/steel mdushy, urban area, and- poat devclopment pro;ect

: Development Cost of Extemal Infrastructure

Ovcrnll Cost ~ Cost for Bsn:

(B"lht million)  (US$ mlillon) (B'Lhtmlllion) (US$ mllllon)

1 Water supply facilities C 3260 1304 . 1440_ S8

U Road S 1,170 468 o0 36
I Port , 6100 2438 610 o4

WV Blectric facilities. .. 1290 e - . 0 - i
v Telecommunicmij(m'facilirie's _ 20 038 o 20 1

VI Hazardous '\a_.-ziste treatment - L .750' : 300 | .. - 20 1 '

Total 11,590 463.4. 3200 a3

" Note: Water supply facility: Plpehne belween the Tha Sae dftm to BS, etc.
~ Road: - Access road, interchange, etc
Port: . General cargo berth, bulk cargo berth-of the Pmchmp porl
Electric facility: Transmission line, etc. .
Tclecommumcatlon f"lCl]I(y Trunk line cable etc.



7. DEVELOPMENT PLAN OF EXTERNAL _INFRASTRUCTURE
7.1 Water Supply
1) Water Demand

Walter demand in the Bang Saphan area is composed of domestic water demand,
industrial water demand and irti gation water demand.
" The d_omeé:tic water demand is proj_ected to be 3 ~ 4 million m3 {MCM) per year, on
the basis of the projected increase of the local populatioh and growih induced by industrial
“ development. A per capila waler consumption of - 100 liters per pers'on'i's:"assumed for the
projection. - The industrial water demand which would increase rapidly, -is estimated
according to the unit consumption rate by-industrial category of prospectwe industries. -~ The
" estimated industrial water demand is 60 ~70 MCM per year. -~ The irrigation water demand
is _esﬁ'maled at lS MCM per year on the basis_ of the monthl_y consumptlon by crop.

Toul waler demdnd of the Bang Saphan area is sumiarized in- the tabte and figure
below. 77 MCM:and 92 MCM - of water will be required annually for devclopment
scenarios | and 2 planncd in (,haplel 5.

: Waleir Demfdnd Projectio‘_n_in MCM/yéar

- 1995 2001 - 2006 .. 2011

“Segmariol . 17.98 2930 6253 7733
Domestic Water 0.62 - 1.04 - hel 277

* Industrial Water 196 12.86 - 45,52 . 59.16
Irowsteel industry. .~ 1.83 - 11.68 . 36.03 3603

' Gericral Industry ' 0 - 1.00 - 865 22229

. Others . 013 - 018 - 0.84 084
‘Irrigation Water' - 1540 - . 1540 1540 1540
Scenario 2 L 1798 29.30 C69.84 - 9159

~ Domestic Water 062 1.04 o184 397
Industrial Water '_ U196 1286 5260 7222
Iron/steel industry 183 0 1168 . 3603 . 3603

" General Industry o 1.00 1573 . 3535

: - Others ~ . 0:13 08 o84 - - 084
' Drigation Water 1540 1540 . 1540 1540,

w75



Water Demand : Scenario 2
C (MCM) '
100 : _ Scenario |

90 |

‘Irrigation use

b 8l

soF D
: == Industrial use

C 40 F

30

20

[¢]

7

Domestic use
1995 2001 2006 Cdotr -

2) Development Concept

(1)  Water Resources

' Prcsent Coﬁdition '

RID pxoposed the devclopmcnl of the Tha Sac dam prOJCCl ‘which w1l! supply 30 a

million m3 of mdusmdl waler per annum 0 the Bdng Saphdn industrial estate. © The project
is waiting for approval of the Cabmet If the Tha Sac dam project is ap_proved_ in 1997 or
1998, it wﬂl be commenued immediately and compieted“around the year 2003 or _2004.

The Bang Saphan Tiver w;!l algo conistitute 2 main water resource because of the its
proximity fo the Bang Saphan industrial city. “The minimum and dverage annual "unoff '
recorded by RID during 1980 ~ 1989 near the weir were 59.5 m11110n_m3 (MC_M) pc: ycar o
(1.88 m3/sec as average flow) in 1980 and 147 MCM per year (4.68 m3/sec) in 1.989."

Water Resource Potential

Assuming: that .85 % of "the runoff of .the' Bing Saphan 'rii'él Can"‘be practically
‘exploited; the balance between demand and supply water resources mentloned above can be
-~ calculated as show in the table below! ' '
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{unit; MCM)

1995

200

T 2006

2011
. Scenanio 1 Scenanio 2 Scenao 1 -Scenaro 2
I Resources -
_1 Bang Saphan River . )
1) average (1980-1989) 125011 125.0- i25.0 125.0 1250 1250
) drought in 1980 504 /1 504 50.4 504 50.4 50.4
' (aciial data fecorded by RII))iZ ’ :
3) most droughty during 50 years © 367 11 36.7 36,7 36,7 36.7 36.7
(estination) ) : :
" 2 Tha Sae River 0.0 0.0 30.0 30.0 30.0 30.0
"3 Total ) o .
1y average (1980-1989) 125.0 125.0 155.0 155.0 “155.0 1550
2) drought in:1980 - - 5304 50.4 50.4 20.4 80,4 £80.4
" (actual data recorded by RID)/2 ) .
3) mest droughty during ‘iO years 36.7 ©36.7 66.7 66.7- 66.7 66.7
(estimation}
I Demind 18.0 ‘293 625 608 713 916
(Domestic, Industry and Irrigation use)
111 Balauce : : . o
1) a\eragc (1980-1989) 107.0 95.7 ‘925 85.2 ST C 634 -
2) drought in 1980 324 21.1 17.9 1.6 31 -11.2]
{actual data recorded by RID)/2 1
8.7 74 421 -3.1 -10.6 249

"3} meost droughty during 50 years
{estimation) : .

Nete: 11 Explo:lablc volwne: 85 % of runoff .

12 The minimum flow during 10 years of 1980 }9RY recorded by RID

#3 Mogt droughiy year during 50 vears of 1939 - 1988 {esmnalcd by Sahaviriya group)

As_shown in the above tablc, water shortage will be happen in the indudtlial

development scenarios 1 and 2 in 2011 and scenario 2in 2006 in the case of runoff of the
“most droughty ye_ar (1947). Furihe_r,'_based “on the average drought . year. of 1980, a

shortage'of 11 MCM is expect_ed‘in 2011 for scenario 2.

_ In other words 1[ the waif,r resouroes mn. Bdng Saphan river basm arc adequately -
dcveloped and water a conveyance plpeime from the Tha Sae dam is constructed, water will
be sufﬁC;en_lly available for ‘the development’ of the. Bang Saphan industrial city 1n ‘the

average drought year as recorded in 1980 éxcepl for demand of scenario 2 in 2011,

' .If the Tha Sae _da.m project is not completed, a water s.honagc in the range of 15~ 20 '

MCM and 30 ~ 40 MCM is projected to occur in 2006 and 2011 respectively.

(2) Development Plan of the Water Supply System

" Sirafégy of Water Resource Development

A dévdop’ment strategy of water supply system for the Bang Saphan industrial city is

: prehmmdnly proposcd for the purpose of .securmg sufi 1c1ent water in average “drought years.

Step (I) Upgrade 'md cxpand the exnstmg water- mtake system-located in the Bang
' Saphan river lo meet lhe watcr demand in 2001

Step-(2) '_ Deyeiop';the Tha*—s'ae damand conveyancc pipehne' |
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Step - (3) Study the development possibilities of other re‘;elvmrs in the Bang
SaPhan river basin and develop the economlcally viable reservoirs

In 2001, e\pansxon of the eustmg pumping system-on the Bang Saphan river with a
capacity of 18 MCM. per year will be necessary bec&use the Tha Sae dam has not yet been
* implemented. For the scenario 1 in 2006, the pipeline from' the Tha Sae dam with a

capacity of 30 MCM will be sufficient to meet the demand of 47 MCM For the scenario 1
in 2011 and scenario 2 in 2006, in addition o the expansion of the pumping ';ystcm on the
Bang Saphan river with a capacity of 18 MCM and the Tha Sae dam walter of 30 MCM,
construction of new reservoirs in the upper stream of the Rang Saphz'm‘n'\'e'r will be requited.
For the scenario 2 m 2011, additional water resource devclopment in oiher river basms
ouiside the Bang Sa.phan river wxll be necessary

_ An integrated water supply system (o meet the waler demdnd of the soenarlo I for the_
- Bang Saphan industrial city is lllusua{ed in Figure 7. 1 '

Intake by, Punip ai the W@ir on the Bang Saphan‘RiVer’

 The S'ihmdl‘i)é'i group has installed a pumping system at the ir'rigation'weir"o'n the
Bdng Saphan river, which has a capacity - of 0.4 m¥/sec taking approxlmately 8.3 MCM.
Apprommately 18 MCM can be extracted after the intake- of irrigation water of 15.4 MCM
and river maintenance flow of 2.4 MCM (0. 1 m /qec) il thc pumpmg stalion is cxpanded up
oa capauiy of 1 m /sec ' '

Water-'Conchance l;rom the Tha S'ae Dam

A(.cordmg to RID phmq the Tha Sae dam will supply 30 MCM of mdustrnl Water to
the Bang' Saphan mduslnal cily. A conveyance plpehne from- the Tha Sde dam to Bang
Saphan over a dlsmnce of 72 km is reqmrcd to scnd 30 MCM per year (1. 0 m’ /sec) Two
pipelines have been. prehmmaniy designed 10 be constr uaed i consideration of the
conventence of maintenance work.  Two sets of 750 mm diameter steel pape Wthh will be
buried wider- ground in- the right-of-way of Route 4, and ‘a ‘pump shtlon are deslgned
Figure 7.? presents an alignment plan of the pipelitie.. The dev_elopment cost Qf pipeline is
estimated at approximately 1,700 million Baht. . LR T

Development of Reservoirs in the Bang Saphan River Basin

Development of new reservoits in the Bang Saplian river basin will be nccessary by
2011.  Some ideas concerning new. reservoirs were already proposed by the RID as showr
‘below. ' ' o ' R



Potential Water Resources of the Bang Saphan River

.Nam'.e of Dain -'Sl(’)i'.a'geE Capacity Original Pﬁrpose
‘ (MCM) - -
Bang Sai Tong 78 . Trrigation 4;.00'0 rai
Khlong Loi - _ 63 _ Lirigation 7,000 rai
- -.Khl(mg Tong 92 " Irrigation 5,000 rai

Source: RID

“The above small dams will be the pr ospccljvc alternative water resources on the Bang
S‘lph’lll river and 1t is  récommended that a detailed study be conducted to examine

'enwronmenta.l 1mpact§ and econonic Vlabﬂlly of devel opment of these dams.
7.2 Port
Oy "Ex'is_ting_ Pf_aéhuap Port

" The Prachuap Port is located in the coveé of the Laem Mae Ramphung. ~ The water
~“depth in the cove is rather deep. A seabed contour of 15 'm below MSL lies as close as
~ 900 moff the coastline. - This natural water depth has a good potential for development-of

a dccp seaport ' : E '

"10 run- the * stee iactory of. Sahavmya the Prachuap port was developed by the
- Sahaviriya group in 1994 ‘Steel materials (steel slabs) are lmported mostly from Japan and
“sleel products are sh’ipped out fromthe port.  The port consists of two berths, a main berth
and a sccondary berth. The main berth has a total quay- length of 450 t and the secondary
berth 245 m. “The water depth along the quayside is 15.0 m below MSL in the main berth
and 10.0. m below MSL in the secondary berth. - As MSLis 1.7 m above the chart datum,,
| the water dcpth at the quay31de is equal 10 -13.3 ‘m below the Chart Datum (CD) and 83 m-
¢D respectwely Wh]Ch means that the main berth can “accommodate vessels of up (o
' 45 000 DWT class and lhe sccondaxy belth up o 7, OOO DWT class in full loaded

: condmon '

Accoxdmg o [hc Iatest port statistics; the cargo shipment and vessel -c;zillé are

’summanzcd below '
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Cargo Shipment and Ship Calls in Prachuap Port

R 1994 - 1995 199511994
Import (on) 550,101 i,606_,12_§ 292%
. No 48 - 134 279%
Lxport  (ton) - 425278 819,630 193%
~No 55 B 7 2 A2%
ol 975379 2.427.756 249%
103 366 355%

 As shc.swn' above, 'lhe Prachmp Porl has, since-its inaugufation-in‘ 1994, been
experlencmg a very high growth of cargo lhroughpuls The annual growth rate betwecn
1994 and 1995-was 249% in terms of cargo traffic and 355% in terms of -ship calls.
According to the Prachuap Port, the cargoes othér than those for lhc Sahaviriya steel factory
also s_eeinf o be rather high in volume. Affected by the booming construction works such
as buildings and road_s!bridges in. the region, various cohsﬁ‘udi'o_h materials like cement and -
steel have-been -unloaded through the Prachuap Port. = 1t is expected that this tendency of

cargo shipment growth will continue in the future, _
2y Car'go ’I‘réf fic Demand in Future

~On the ba.s1s of the cargo demand forecast Ic!dted I Bang Saphan industrial

dcvelopment the seabornc cargocs in'the Prachuap Port arc prqected as follows:

" Prachuap Port Cargo Dcma'nd :
: : “(Unit:, 1,000 ton)
1995 2001 2006 2011

. . . S U :
Steel Related General Cargo ' ' 1,8ﬁ0 = 4,980 3,150 - y .‘.:4,080'. ,
__lll:dl_lsil.‘ial Estate Gcncr‘laiiCargo : 476- ' 1,;020_ S 2640
Locally Ba’scc_l General Cargo _. _.5.0_0 _ 805 . 1103_0 o 1,3:.1.0. :

General Cargo Total 2300 6255 5200 8,030
Bulk Cargo Total | 75000 147780
GrandTowl . 2300 6255 12700 22810

‘Note: /1 Steel related gcm,rdl ¢argo will decreasé in 2006 becanse i iron makmg
will start and import of slabs will be stopped.

3 Be'r_lh Demand in Future

In 1995, 2.3 miltion tons of cargoes were haﬁdléd by the Prachuép Port; while the -~
bcrth lengih avculablc totaled 695 ‘m, Wthh means thal the berth producnwty was 3,300
tons/m/fyear. -/ Simply applymg the current berth productmty to future cargo demand lhe
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“berth leng,lh requirement for the shipment of genc1a1 cargoes- in the years 2001, 2006 and
2011 could be estunatcd as follows ' : ‘

Berth Réquirei_néilt for General Cargo Shipmdnt .

2001 . 2006 - 2011

{1y Steel Cargo and General Cargo (1000tons) 6255 5200 8,030
) Required Berth Length (m) 1895 1940 2430
(3 chmred Berth Lapansmn** (m) 1,200 1245 1,735
*% (3)= (2) - 695 m

As calculated above, i:n' the -year. 2011, the berth length requiremeﬁt would be
. 2,430 ‘'m, which means that an additional 1,735 m berth shotld be n_ewly developed. '

'4) Port Expansion Plan '
(- _Gcnér’al Cargo'Beﬁh Zone
- Alternative Plan A
To meet the above berth demands, several port development plans have been worked
Sout A poss;ble port ehpansnon “Plan ‘A" has been prepared, in wh1ch the offshore berth
“will be: expandod by 210 m immediately south of the existing main berth, and the exlstmg
'shorclme inside the port will be reclaimed, providing a port area with a mdrgmal wharf in

front,, abo_ut 1,000 m long x 200 ‘mwide. = To the south of this marginal wharf, smali. -8ize

cargo berths will also be constricted.

~ To prblcct the cxpa’nded port bagin, the existing breakivater will be further expanded
' southward, and dn addltioml eastern: breakwate; wﬂl be cons.tructed 10 the south of the

- 'small -size cargo berlhs

The total berth lengih would be 2, 265 m w]uch Is not long enough fo meet the berth
demand up to 2011 when a lO[dl berth length ol apprommalcly 2,430 m would be lcqmred :

'Alternative P]an B

1 the Prachuap Port smglcly contmues to play the role of a deO]‘ port in the Western
. ‘Seaboard 70n€, and 1ts ‘port demand e},pands sleddlly as prOJected the proposed “Plan’ A”

. _..would not be appropnate “As <;uch olher port e‘{pfmsmn plans namcly Plan B and Plan C

“could be consndered Jn A]{ernauve “Plan B”, the existing main brcakwatcr will prolect
i 'soulhcastward m';icad of z.outhward and the nearshore land rec}amatlon w;il be expanded
ou{hward around the small pomt To protect the tmnmg basm for the Southwatd'_
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ex'pa'nsion_ 7one, a detached breakwatet will be provided 'a_bout 350° m - 400 m off the berth
tine. This port configuration will casily. allow continuous: southward -expansion in’ the -
future. ' ' |

This lasily recommended port “Plan C” w:ll have the followmg porl conllguratlon
(See Figure 7.3): '

% The e’kisting breakwater will be expanded southv_t{'ard with éslighf s;k.ew..to the sea

~side.

* =.‘Along the ‘existing N-S ‘shoreline, about 200 m wxde Iand reclamation wﬂl be

' e‘(ecuted and its southern walel {ront wﬁi serve as a gcnmal cargo berths zone.,

* The land reclamation around lhc pomt will pijBC[ out (o the sea in the ESE
direcllon

_ Along the northern waterfront of the ESE reclamation, gcncral cargo berths w11] be
: dcvc!oped '

. ]n the south 'of the ESE recl‘a'mal'ior.l,.z.l C’omm_e’rcial dock ci)u_id be d.c'\fe]opéd. _

A Ro/Ro ferry"tcrmi.ﬁﬂ 'w'..hic'h does ot require decp berth depth; could be .-
' prov;dcd along the northem part ‘of the" N S lec!“tmatlon (The rocky seabed
' appcars at a rather e.hallow elcvauon) '

As dlscussed above threc al{crnaln'e plans for lulure poxt expansmn have been
prepared.  Each alternative p]an has- ierits and demerits in terms of port planmng “On that
basis, the * mmtecononncal” “with less physical consiraint for fulurc expansion’ * and “easy
- to get quick returns in capltdl nwestment plan®should be nnplemcntcd Although all ‘the
above questlomble points still remain unsettled, this Study proposes that alternative “Plan
C” would be a most reallstlc solution, and furlher 1mplemenlat10n study has: been made on‘.
the basis of A}turmlwe “Plan C”. '

@. Min_eral"Bu;k Bejr'm Zohc:' -

In addluon fo the gencral ccxrgo berth bulk berths 9h0u!d also bc dcvclo;)ed to unload '

8,580,000 tons of bulk cargoes in 2006 and 14, 780 000 tons " m 2011. Unlzke gcncml - L
cargoes, mlncra] bulks wn!l bc tlanaported by lary gc bulk Lamez.s most l:kely in the" size of S
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- 60,000 - 140,000 DWT. The former one is called “Panamax-Size” and the latter “Cape-
Size”.  In the case Cape-Size bulk carriets (140,000 DWT) call in the Prachuap Port and
the average shipment size would be 100, 000 tons/ship, the number of Shlp calls would be 86
"in the year 2006 and 148 in the year 2011.

If two Sets of 2,000 :tonsfhour:unloader are installed, one berth 'could be enough to
handle the target throughputs up to the year 2006, but one more berth will be required in
2011. ' ' ' '

AsSunﬁng that one Cape'-'Si?e berth is ICOnslrueL'cd off the existing Prachuap Port an
about 1.2 km long trestle would be¢ requ1red to’ link the’ mineral cargo berth with a water

depth of -19 m draught to the shore conveyor system as shown in- thure 7.4.
5) _Implementation Prograins of Phasewise Port DeireIOpment

As the investment cost of porf developrient is so Targe and the: port demand in
;Prachuap, particularly the industrial €s t_ate—related" general cargo, will have some u‘nc:ertai.nty,
a phfisewise development of the P'rachuap Port is. proposed. - The ‘cargo demand by
devclopmcnt phase in the Prachuap Port could be summanzcd as follows:

| ; Phasewise’ Port Deman'd

Phase [ 2001) - Phase 1T (2011)

' Cargo Deinand (x 1000 tons) 6300 8000
General Cargo Berth Demand (m) S 1800 1,740

' 6) Port Dchlopniént Cost
(D G.eneraIZCargo Berch'one

On the’ basw of the proposed port development plan (Altematwe Plan C)
preiimmdry cost estimate is’ made " in this secllon The cost of port development wﬂl
“comprise the loli_owuag '

Construehon Cosl of Genera! Cargo Bel 1}1 Zonc

(Baht null1011)

l)hrlse Lo - 2016 Break \taler iurlh dredgmg elc,
Phasez 1044 ' dmoA e e
Total 3420 . (US$ 137 million)



~(2) -~ Mineral Cargo Berth Zone:

. Theunloading of mincral bulk cargo will require & 140,000 DWT bulk berth along
with two (2) sets: of 2,000 tons/hour unloader as well as a 1.2 kin conveyor system
mounted on a pile- supported trestle stiucture.

The co_sl for these port faci[ities cou!d_ be 'estimated as i ollowsr

Construction Cost of Bulk Cargo Port

] (Baht mﬂhon)
‘Phase 1. 1445 OITshore beith, unfoader, ete.
Phasc2 1,230 -ditto- "
o Total ~ . 2,675 {US$ 107 lmlllon) _
7 Implementation Program of Port Development

~ The Prachuap Port is being orjerated by Pra'chUap Port Co. ;Lid:; which'is a private
‘enterprise specialized in porl mandgement and-operation. * The company has'a head office in
Bangkok and a site operatlon office in Prachuap. '

The Sahav;rrya Group dcvclopod the ex1slmg port and wrsheq to undenake {urther
port development by itself. - Historical bdckground could welt explain this stand; although
‘there will be a possibility that further investment for the port expansron mrght bc shared by
* other investor groups mcludmg the govemmcnt body.

. The 'dcvelopnjen‘t of the' Prachuap P.o_rt was primarily _aimed_'at':thc_"shjpmont of
scaborne cargoes relevant to  the -operation ‘of the 'Sa_haviriya- Indu_s'trial‘ Complex.
Nevertheless, a substantial amount of non-Sahaviriya cargOés;-has 'sinoc its i'n'auguraiion
“been  shipped in and out through the Port, and in the future 1he lhroughputs of - [hlS
_commcrcmi car go is likely to gtow up. ' L

As wrdely expcclcd the role of the Port. will gradua!!y be divelslf led makmg ful] use
of its geoglapluoal advantage.  In’ view of the domestic sea tI"lfflC network in Thd}iand the
_functronal role of the Port could become much more rmportant '

In this sense, the- polenljal role of the Prachuap Port should be more’ miensrve]y
revrewed referring to the future investment program “The possrble scenarlos of further
dcvelopment of the Prachuap Port would mcludo the { ollowmg



(1) anchuap Porl Co., Lid., under the financial ‘support of the Sahavmya group, will
invest in all the port dcvelopment C\pccted in the commg, stage, and smg]ely operale
' 1hc port as it is.

: (2) _ IEAT of_'anoth'er government body will participate in the future pbrt development,
particu'laﬂ'y in the dcvelopmént of common-use port zone. In return; they will
‘teceive -adequate investment returns in proporuon o their parhmpahon IEAT-
financed port faciliies may be leased to the Prachuap Port, who will virtually take
cale of terminal operanon on behalf of the government body.

- {3)  Theextentof- 1EAT's involvement would havé some lahtude cither part of the future
| devclopment of-all of thc future development. - If the IEAT's participation is limited, _
high priorily would be glven 10 the common port area such as breakwater e\panuon
and - dredging works for the future na\flgatlon zone all of them requiring hugc'
" amount of investment. ‘This kind of TEAT's mvolvcment will ‘case the financial
burden on Prachuap Port Co., Ltd and allow financially sound port operation for
- Prachuap Port Compdny

. Aside from the port developmént itself, itis propdsed-lhat the port operation should -
‘be maintained by one 0.p_éré110r’, most recommendably by Prachuap Port Co., Lid. as a sole

operagé:r.'_i;'ho knows the locality very well and surcly will ensure elficient port operation,
7.3 Roads
1) _ H15hway Nelwork Lmked to 1he Westcm Seaboard Zone

. ) The existing road networks in the South of Thailand, mosl of which were dcvelopcd
to serve 2-lane: fraffic, are now being upgraded to 4-lane ifaffic roads 10 cope with the
'--growmg traf’ fIC demand {rom Bangkok zone to Weslern and Soutihern Thailand. The main
highway runnmg from north to south i is Route No. 4, which starls from Pak Tho through
: Petchaburl and Prachuap Khm Khan up to Chumphon ' '

- Of the total’ qtretch of 1 201 km of the northi to south highways, the secl:on of 203

Km closer o Bangkok zone up to. Chd Am has ‘already been upgraded o 4 lanes, -another
. ;scctlon of 450 km beyond Cha Am is bemg 1mpr0ved lo 4- Tanes, and the remaining section
of ‘548 km-is in'the: deelgmng stagc Accordmg to ‘the mformatlon of DOH, “all the

= xmprovement works are expected to be complcted by Ihe ycar 1999 S
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2)  RoadNetworks in the Vicinity of the Project Area

_ Access o the Pré;(:huzip Port and Bang Saphah industrial estate ‘sité. is made via Roule

3169 from the national highway Route No. 4. Route 3169 with two 2-lanc roads is
running toward the project area, both of them pass through' the local commumty zoné of
Bang Saphan c:ty ~ Route 3169 crosses the national railway near the coastal zone where the
Bang Saphan river flows into the cove of Laem Mae Ramphung.

Now the port and iron-and stecl mdustual areas are dlrectly connected by a [wo lane
"pm\ ‘incial road to Route 3 169

The e\istmg provmcndl road runmng paral]ei o the national hlghway Route 3160 | is
: planncd to be upgradod to a well- paved road formation,  This provincial road will not run
through the Bang Saphan downtown, so this new road. will play a kcy role’in port access as
well as to the Bang Saphan industrial alca in'the near f uture

(Present) : S o (Plan)

Route 4 = . Route 4 . " Bang Saphan industrial cstate

Railway:
(- o
7 Prachuap Port
o g, Saphan . Bing & ‘iaph.m .
R. 3169 3 n/Stec] Industry u/Stee] Industry
CJ i, station .
S Raise l h A
" Bang Saphan ; .+ DBang Saphan
- Downtowa - : : Dowitown i
R Prmmnal road (unpavéd) ' . . L Lo
“=mem Provinuial road {paved) . o s wes= Proviucial road (]Ja\r'od)

3) Access Road

A new access road conneclmg Route 4 with the Bang Saphdn indus tnal estale, Ehe
it on/steci mdustry ‘and Prachmp port 1s the urgcnt project 1o be developcd considering that
the heavy traffic to/from the mdustnal area and port has dlasﬂcally mcreased and damaged
the local* commumty road in Amphoe Bang Saphan Traffic on the new acoess road s
'caumatcd al approximately 10,000 PCU and 30 000 PCU per day in 2001 and 20]1.
rc‘:pectw ly as Illustrdled below.
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to Bangkok

T | Trock: 800/day
Necessary Lane: 2
R.

Interchange .

Trock: 4,300/8ay
Busingss car; bi0/day
Bus: 300/day.
Passenges cac: 300/day
Telal: 5,500/day
Mecessary Lane: 2

Trailer: 3,000/day

- [ Trock: 4,000/ day
Business cac; 0/day
Bus: Oiday

Passenger cae: 20K/day
Total: 7.200/day :
Negcessary Lane; 2

Tron/Steel Indusiry /

o

\New AccessRoad

Trock: 5.2007dey -

* | Business car:-200/day
Bus: Qiday . ’

Passenger car! 600/day

Toral: & Doelday -l

N

- Prachuap Port

R.3169

: .1
Trsck: 4,500/day : Truck: 7,800/¢ay
Bus: Joniday . Rusiniss car: 200/day ‘| Business car; 100/day
Passeger cer: 300/day || Bus: 900/day : Bus: 1,200/ay
Total: 690fday Passenger car: 800 ‘ﬁay Passenges car: SDDlIdsy
- fMepcessary Bane: 2 Tolal: 6,400/08y - - * Tofsl:?.ﬁﬂﬂ.’day
v y Lane:2 - Hegessiry Lane: 2

© Roud Traffic Projection (PCU, 200

1o Bangknk

Fruck: 23,000/ day
Business car. SUn'da}
Dus: 1300/ ay

Passenger car: 1,500/ay
Total: 26.800/day
-I\ccn Lape: §

] % _

- |- Truck: 5.000/day X Trailer; 2,500/day

" § Necessary Lane: 2 |- / Truck: 15.000¢day
' . -t Business cai: 2007day

TR R |2 5% Bus: 500/day

' car. 300iday

Total E8,500/day
) / \\:‘-v\\\\\:\ Ncce:mry Lane:d

Taterch / - ffronfSice! Indusiey -
nterchange / : AR

\ W W % AN
Mew Access Road
s ~

Trock: 23,0000y |/

Busines car Sﬂﬂfday

Bus: §,200/day B

Passeiiger ¢ar: | _\l\ﬂldaj : . -
Total: 26,000/day . R.3169
Necessary Lanc: 4 -

¥ 1
Truck: 18,000/ ay - - Trmck: 27.000/day
Business car: S00/day Rusiness car; 200/day
Bus:-2, 7001day . Bus: 900/day
Pawscnger cat; 2 40[!’day - Passeriger can:S00/ay
_Tolat: 23.600/day Total: 29,000/ day
Nccc.-:;'aq Lane 4 Neeessary Lane: 4

. 1 :
Bus: 1,8C0day
Passenger car: 1,100/da}
Total: 2,900/ day
Necessary Lane: 2

Road Trafﬁc Protectmn (PCU 2011)
. Traffic Dcmand and Necessary Lane f or Access Road

T he seulon of the access rmd is dcslgned o have 4 lanes “ini 2011 wnth
‘ appr0x1matcly 16 km in iength as shown bclow paying due attentlon to the pcwement design
“1o'deal with- the heavy vehn,le traf fic gener"med from the porl and non/stcc] factories located

“in Bang Saphan In lhc prehmmary development phase a 2 Iane camageway w111 be
'Sllffmient
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A'ceess Road between R.4 to Porl : 4 lanes
- Right of way: 60.0 meters (in 2011)

60 Om: ROW

. "“—-vﬁ rhﬂ—7m“='1ﬁ“

2.5m 1.5m 1.5m _ S 2.5m
Ui
: . . Carrlageway=7.0m, 2-lane

7.4 Power Sapply
The total 'poixfea'_demaild in the Bang Saphan arca is'esﬁm_alcd as summarized below.

W)

1995 2001 | 2606 2011

1. Tron/Steel Gronp B4 350 .0 1746 . 1746
2. Gcnc’ra_l ihdusﬁy L - - .'19__" o 64 :128 :
3Pt o 3 e g

4_ExislillchSidcﬁcc : 10 15 16 ._ | 20

.S.Ne"\‘_chsidcncc_- _ RS - | 7

:Total o4 a9y .1,835‘. 1,910

Up to the end of 2001, elccmc powcr for thc Bang Saphm area will be fed {rom the
existing Bang Saphan substation of EGAT Wthh is located 22 km northwest of thc estate
and connected with the 230 kV ‘national gnd According to FGAT ‘the maximum’ power
supply capacity of the Bang Saphan substation’is limiied 1o awund 250 MW in total. By
the end of 2001, a new 500 kV substation connected wnh the new 500 kv mtloml power'

grid will be conqtructed near the Bang Saphan substation I addmon by 2003 anew PP -

- -power pldnl wuh a 500 kV substatlon is- expeeted to be constructed n the Bang Saphan area
. thmcforc from the yeal 2003, suiflc:lent power could be bllpplled 10 the Bang Saphan -

-mdusl.nal city. - It is noted; however, that slecl industry i m the Bang Saphan area bhdll be o

developed in hne with the power development plan of EGAT.

F01 the first and second phase devclopmcnt of the Bang Saphan mduslrml estate a B
-ncw 115/22 kV on- S':te qubstatlon (2>< 50 MVA) and a pnmary 115 k\/ lrdnsmissmn line
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-connected with the Bang Saphan: substation will have 1o be constructed. - Another 115/22
kV on-sile substation (2% 50 MVA) and 115 kV transmission line connected with the IPP'

. power plant and substation should also be conslructcd
The SChematic diag_ra_m of power supply syslem is shown in Fi g,uxe'? 5,

“The two 115 kV transmission lines and two on-site substations-of the Bang Saphan
industrial estate will be constiucted by PEA at its own cost in accorddnce with PEA’s
standards, under the condition that necessary land for construction of the substation in the
estate should be supplied free of charge to PEA. |

7.5 Telecommunications

- There exists a Bang Saphan Remote Switching Station of TOT which is located 9 km
- southwest of the project site. "It is controlled by the Master Switching(MS) Station located
at Prachuap Khiri Khan city, t_:onnected by a 34 Mb/s optical fiber cable link. '

The prescnt swntchmg LdpﬂClly of the Bang Sdphdll Remote Switching Station is 600
"~ lines, and FO T p]ans. to expand ittol 000 lines by October 1998.

TOT also plana 1o construcl a Synchronous Digital Hierarchy (SDH) network which
s (,omposed of 156 Mb/s OpUCdl hber cable (120 fibers) and microwave.

The TOI‘-’S new '_neli_vdrk will be Coinpletcd in 1998, and the 120-fiber optical cable -
will be laid ‘between the Prach'uap”Khiri Khan Master Switching Station and the Bémg.
) Saphan Remote Swnchmg Station. C_On'sequcnlly, there will be no shortage in
' lelecommummhon fac111t1es after 1999, '

. The'total'lelecbmmunicatio'n demand in the Bang Saphan industrial city is estimated

as summarized below,

{lines)
2001 2006 2011
L. TronfSteel Gioup L0 sa0 540
‘2. G'meml'mdusuy 280 .80 1730
- 3 Power Plant ' ' R 20 - 20
Caven 20 30 .50
. 5._Exlst1n§'Rc_s:idénc'é. ' -7,460 8060 - 9720
6 NewResidece . 40 1570 3610

Towl - © . BA20 11,090 15670
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Itis proposed that by 2001 a new Remote Switching (RS) Station be installed in the
cstafc for exclusive nse of the Bang Saphan mdusmal ‘cstate in view “of a raiher bigger
telecommunication demand in the industrial cstate, Tn- ordcr to link the RS Station to the -
MS Station in P:achuap Khiri Khan through the SDH nciwork an optlcal f iber cable should
be laid- between the RS Statlon in the mdu‘:lnal estate and the ex;stmg Bang Saphan RS
Station.  The new RS Station in the Bang Saphan mdustnal estate and the optical fiber cable
will be Lonsnucled by TOT at its own cosL.

The schematic diagram of telecommumcat;ons system is shown in’ F:gure 7 6.
- Appendix E prcsents the detalls of external mf rastructure plan '
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8. IMPLEMENTING METHOD OF THE BANG SAPHAN
' _ INDUSTRIAL LSTATE

8.1 Setting of Imple'mentntion Method
1) Integrated Devclopment Or; g'imz'mon for the Bang Saphan Area

_ The Board of Development & Management of Bang Saphan ‘FREE TRADE AREA

“(FTA) is recommended to be established to admlmster the €CoNoMmic development of the
doﬁgmted Bang Saphan arca. The Board will be managed in accordance with the policy
set out by tho Commlttee of Western Seaboald ( WSB ) Deve[opment under NESDB.

_ The Board should consist of repiesentatlves not only- from governmental authorities
such as BO] IFAT Customs Department gtc,, but also’ from Private Sectors such as
_ industrial deve]opexs ‘financial msntutlons manufaotmmg firms, etc. Under the Board,
an executlng org'mlzatxon 50- ca]led the "Bang S'tphan FTA Company (tho Comp’my)
shall be set up to admlmstel and manage the activities undcrtaken by several companies in
coope:atlon with'and with assistance flOI‘Il the Customs Office. The Company a mam
'phyoi of deve]opmg the FTA, shall be run unde: the initiative of the anate Sectors.

'I‘ho Intogx ated Development Or gfmmatlon is schematically prescnted in F}gme 8.1,
2y .Indusn-ial Estate

_ A "loint Venture" IV of a private':coxnpa_ny and -IEAT is proposed to be

~ established in 01del {0 1mplement the development of the "Bang Saphan Industrial Estate”.
The: ‘equity p10p01t10n and the form of equity contubutlon of each party will be determined

between the: partles concerned. - Butit should be noted that the private company will play
the mam 1ole in thc ple&Ct mn: terms of ‘not only financing but also operation &

_ managemem " The’ pinect form'mon is schematlmlly plesented in Flgmt 8 2. |

'Ihe developmont of the mdusmal estate by estabhshmg a JV in Wthh IEAT takes
' an eqmty pammp‘mon but a.minor pm tlcrpatlon will be the first case f01 IEAT

In the hght of lhe IEAT 1egu1atlons, the responsxbihtles of each party. are adwsed to
‘bc deﬁned as, foliows : : o

Respon31bllmes of IEA

-’t. To supemsc dnect and adv1se on ‘the desngn and consnucnon of pubhc_' .
facmnes and- utihtles w1thm the 1ndustml estate;
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2. Torecognize it as anindustrial estate;:

3. To help the JV administer and_’o‘pe'rélte.in_ accordance with IEAT Act.

Responsibilities of the Private Developer:

1. To find suitable land and location;

2. To deVeIop public facilities and utilities within the industrial estate; -
3. To seil the land in the pIO]CCt area;

4, _To opelate and mamtam the vauous faeﬂltles and ll'El]ltIeS of an mdustual :
| estate with support and i m cooperation w;th IEAT

"The posmve mvolvement of the pubhe seeto1 in [hlS pIOJeC'[ w111 ‘be: 1eaily- :
'confounmg to . the envxsaged strategy of IEAT towards ‘the coming - 21st eentmy |
Aceo1d1ng to that strategy, IEAT will no longer act simply as regulator of the industiial
" estate 'developin'ent in which TEAT .play's a role in {hei promotion and partial operation, but
_ IEAT's functions inight 1nclude those of an mgamzex eoo1d1nat01 assistant, and parlnel
To. succeed TEAT will necd to ch'mge its-orientation and acquire new Sk’lllS In 1h13 sensc,
the Bang Saphan VE will be a challenging project for IEAT. Furlhermore, thls is-a good
opportunity. to keep a leading edge in the industrial development in Thailand. |

3 Water supply Facilities

In the ‘initial stage- of the Bang Saphan Industrial Estale development IEAT is
advised to phy an- important: and responslble role in supplymg water to-the projectsite in
consideration of the emergent and. integrated development of water supp]y f'\cﬂltles and
the industrial estate. - After the pIOJect 1s . recognized to” plogleas satlsfactouiy,
management structure should be shifted fxom the publlc sector o the puvate sectol'
because of “the - govemmenml pnvatlzatlon pohey Fmally the ”West Watet"
(provisionally named) is recommended to be estabhshed for supplymg watel to the .
‘Western Seaboard area. - The 101e which the "West ‘Water " w111 play in the Western
Seaboard Area is puncnpally as same as the ™ East Water " 111 the Eastern Seaboord.Area. o

The eqmty partlcipat:on of the Government agenc:es (IEAT) in the West Wate1 S :

will ‘contribute to a continuous management of- ‘walcr 1esou1ces and ' to the’ proper- and
efficient development in conformity w1th the natxom! development pohcy
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4)  Power Supply Facilities

PEA i expected to be: fully 1esp0nsrble f01 installing a d1str1but10n line from the
‘nearest PEA's sub-station (Bang Saphan Substation) to a substation-in the industrial estate
and the substatlon itself. The dtstnbutlon lme and other facilities in the industrial estate
Have to be constructed by the JV-

5) - Teleeommumcatlon Facilities

. TOT is expected to be fully responsible for installing a distribution cable up to-the -
exchange station in the industrial estate. _ The exchange station and the distribution. line in
" the industrial estate have to be constructed by the TV,

6) - Sea Port Facilities

o "“The role-of the seaport. is 'strategically' 'impoﬁant in terms of marketing for the
~development of the Bang Saphan Industml Estate in due ¢onsideration of itslocation and

s characteristics . stch as deep wate1 easy access, etc. The Prachuap Port is now
~operated- and managed by PRACHUAP PORT CO,, LTD, Wthh is not yet listed on the
" Stock Exchange of Thalland (SET). -

- In the hght of the future development env1sagecl n the area, the exp’tnsmn of the
'ex1st1ng port facilities will be 1nev1table In this eonnectlon a large fund for the port
" expansion will be 1equned and at'the same time the social responsibility of the port
comp"my as an. mfrasttuctme utthty, will - be’ eventually ‘increased. - To meet these
- 1equ1tements it w111 be one of so!utlons for the company to invite public participation
* and/or be listed on the stock market.

Organiz_ati'on 1o 'befeniri's_aged: for the development and management of the
:i'ndu"strial estate and'extemal infrastructure is summarized in Table 8.1. |

8.2 Develepment Schedu!e -

" The Bang Saphan mdustual estate is. ploposed to be developed in three phases in
_ accordance wzth the mvestment demand increment. ‘ '

The constluctton schedule of the B'mg Saphan mdustml estate is ‘prepared as

. shown below in cons]delatton of the peno(l of mvestment promotion and the schedule of

'_'extemal mfrastluctute consttuctton “The tar get yea1s of 2001 and 2011 as discussed in -
_':Chapter 4 will c01n01de with the constauctton schedule of the industiial estate on- the '
assumptlon that [ ~3 years are ncccssary f01 1nvestment promotlon '
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- Implementation year of Phase ! (610 rai or 108ha):  -end of 2000
- lmplementmon ye*u of Phasc 2 (1, 260 rai or 202 ha) end of 2003
- lmplementanon yeat of Phase 3 (1, 810 rai or290'ha):  end of 2007

A (letfuled nnplememmg schedule of the Bang Saphan mdustnal estate and
external infrastr uctme is summarized in Figure 8.3.

The :deVelopmellt schedule “of major external infrastructure s crltical' for the
development- of 'the Bang Saphan ‘industrial” estate. Neoessaly development of the
external 1nfrastructme i summan?ed below by development ph'lse '

" Industrial Estate . _ ' Fxlermllrifrflstruclure'

Phase 1 (by endof 2000) - bxp’msmn of the existing pump and development of a pipeline
. ~ from the Bang Saplmn river to the site reservoir

- Construction of an access road (2 lanes) from Prachuﬂp Port to
" Route 4 via the industrial estate - '

- Partial deveél opmem of lhe general cargo berth in Prachmp Port

- Construction of a $/5 in the industrial estate and a 115 kY
~transmission Jine from Bang Saphan S/‘G to the. industrial estate .

.= Construction of a new sw:tchmg station in the industriat esfate &

optical fiber cable from the B'mg ‘Saphan- Sw1tchmg Station to lhe
industrial estate

(For lronl&teel lnduslry)

- Comnstruction of a balk berth in Pr'\chmp Poit for the lron complex'
{by 2001

- Construction of a new 500 kV S5/S near the existing SIS and a 230 N
" kV transmission lme from the new 5/Sto fron complex (by 2001) -

Phase 2 (by end of 2003) - Developmem of the Tha Sae Dam and plpelme from the dain io
' ' the industrial estate R . :
- Continuous developmem of thé bulk cargo berlh (for the ifon .
complex) in Prachuap Port

-{pp power plant with 500 kV 5/ and a 230 kY transnussnon line
from PP o Iron complex

: :Phase 3 (by end of 2007) - Expansion of the access road (4 lane) and mterchange at fhe
' B ' Jlll’lCthﬂ of Route 4 and the access road

- Dcvelopmem of new reservo:rs in the Bang S‘lphan nver hasm
(by 2009) ‘
= Continuous’ development of 'the gcnelal cargo berth in Praclm’tp Port

- 115 KV transmlssmn hne from IPP powe1 plant o the mdustual
‘estate : ‘ : :




83" 'Méthod of In_t'estm'ent Promotion

“The result of interview survey showed that the potential investors 1'equested not
‘only “industrial infrastructure such as electricity, water supply, industrial estate,
transportation facilities, etc. but also the facilities for the quality of life, education facility
"(i".e. international 'sohooi), elc.  In the investment promotion point of view, these facilities
should be stressed as wéll as the infrastructure and provisioﬁ of incentives.

In genelal the plomotton begms w1th the pleparauon -of the materials. These
are classxﬁed as pr inted matcmls alidio visual materials, and others. The typlcal printed
material is a pamphlet of the industrial estate. “The pamphlet of the Bang Saphan  IE shall
be prepared in several fanguages such as English, Japanese, Chinese, Hangul, etc. The
pamphlet should include an explanation of above life-related facilities, ~As for the Audio
Visual maferials (AV materials), along with the improvement of electncal equipment, the
" miedia has been changing; for example ohangmg from a stillness ‘medium (i.e. slide, -
transparency) to'motion medium ( i.c. video) and from video tapes to compact disc. Both
p:mted mqteuals ‘and AV materials are the unilateral media; The méthod -of bilaferal
media is 1mportant in recent years.. The typtcal bﬂatezai medn f01 the ptomotton will be
the computez -aided method such as usmg the home page in the Intomet - There are a few
E cases, of using Internet to p:omotc the mdustues but it is expected o use the Internet home

page. In usmg it, daily responses from the potentlal investors will be recewed and to
1eplles to their 1equuement will be made The matcuals for a ptomotlon should bea
. combination of the above medla. '

: Attcr the. pteparatlon of the¢ materials, concrete activities are 1equcstod One of

the most efflclent methods of promoting investiment is to open a fepresentative office in
':the tar get countries. This has been alleady adopted by IEAT. The most important thing
o open the promotion office is to establish the route to access the Ielated organizations
which have. thc mt‘oumtlon about the potential investors. In the casc of Japan, -for
- example, the 1elated or g'mlzatlons are considered ‘as’ JETRO, JILC, the Chamber of
 Commerce & Industry, Govemmental Pinancial Orgamzatlons such as Small Business
 Financial Cmporatxon B‘mks etc. Dlspatchmg the plomotton missiohs and mviting
& fmotgn dolegatlon of potontnl investors are also offectlve The point in both cases is t©
| _ 1dontafy the potential investors. In thts case, the: 1epxesentat1ve office shail be very much
“useful to tdentlfy the potenttal mvestom Semmars and/ox symposmms ¢combined with
-_::thc mtssmns are also effective. ' In case of Bfmg Saphan most of the potenml investors
mtcw;ewed in Thalland did not’ know the name of Bang Saphan and 1ts development plan
. (at the ‘interview smvcy the Study Teéam had to begm with the location of Bang Saph‘m
"'and even sent them the pamphlet and questlonnatre fotms) The most 111gent requirement |

.95



" inthe promotlon activities should be to mfm m the outlme of the BSIE It is useful to use:
the homc page in thc Internet for mformatmn drssemmauon on the. BSIB

8.4 Operdnon and Mamtenancc System '

' Followmg w01ks will be 1equ:red for the 0pe1at10n and mamtenanoe of the Bang
Saphan industrial esnlc

* Operation and Maintenance of Utilities & Infrastructure

~ Operation &

Maintenance of Bang

'~ Saphan Indugtrial
Estate

+ Environmental Monitoring

« Investment Promotion

Opefation and maintenance of utilities and- infrastructire -of the'Ban'g' Saphan
industrial estate 1s discussed in this section, while” the envuonmental momtoung method
'md mvestment plomotlon work ale explamed in Chaptel 9 and Chapter 8, Sectlon 3.

_ A prlvate enterprlse w111 be estabhshed succeeding the orgamzatlon of -the
Industrial Estate Development -Company and will operate and malntam the Bang Saph'm
industrial éstate w1th the' techmcal coopemnon of IEAT. '

- Bang Saphan E | ' ~Bang Saphan IE

Development | s—meee—eey Opelation and Maintenance
- Company | S o Company
: (Constf&ction Stage) . - S - (O/M Stage)- Lo

“The ‘organization. of . thc opelatlon and mamtenance company 18 ploposed as
iltustrated below. ' :



- Board of Ditector of Bang
Saphan Industrial Estate -
-Operation & Maintenance

_ Comp'my
e i — _
1 ] — t
Prototion Accounting | | General Affairs Utilities & facility
Section ~Section Section Section -

(Non-permanent)

" The Utilitics and Facilities Section will handle t_hé operation and maintenance work.

--Actﬂallopex"ati'cm and"n'l'lint'en‘mce ‘'work including environmental monitoring ‘will be

carried:out by the spemﬁc engineering company on a contract’ basw under: the supervision

of the Operation and Mamtenance Section as illustrated below

Utilities and facii'ities of water supply, sewerage, drainage, solid waste disposal
systems and roads w1ll be opelated and maintained by the speci fic engmeeung company,
_ while facilities of elecmc Supply and telecommumcatlon systems will ‘be maintained by

PEA and TOT

- Enterprices established in Bang -

Company

vy Operahon & Mamtenance

| (Water Supply, Séwerage

" Saphan Industrial Estate
| A (Charg'e)'
“Bang Sapha_nlndustri_ai Estate
Operation & Maintenance
Company
: (Ccntract)
A A
- Environmental
- Monitoring
Company
Dramage Sohd Waste Road) N

(Charge)

PEA
(Electricity} -

TOT
(T eleconm]unicati(_)n)

The opmanon and mamtenance system entlusted to the spcc1flc engtneelmg
company ‘was ddopted in ex1slmg industrial estates of IbAT such as the Laun Chab’mg

mdustual estate and Map Tha Phut mdustnal estatc =
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- The aumber of staffs and opelatlon and maintenance cost of the Bang Saphan

Industrial Estate Operation & Mamtenance Company are estimated as shown below, in the

case the operation and maintenance by specific engineering company on-a contract basis is

adopted (detailed cost of operation and maintenance is shown in Appendix G).

Bang Saphan Industrial Estate Operotion ahd M_aintenance: Company - :

‘Nunber of Staffs: . Approx. 30 (ihctUSivo of staffs for invéStmont promotion)

Cost of O/M s | 62 m1lhon Baht at maximum {or 1 200 mllhon Baht for 30

ye'us)

Remunerat:on cost (mcluswe of t1ammg cost), :promotion
expense and operation and repair cost of utilities..

¥ Note 1

2/

H"AT dcudcd 1o entrust the O’M wonk toa privaté cngmcoung company in lmc with lho puvalvauon
policy of the Government, and seven industial estates, scheduled 10 be expanded Lo 18 estates, have

started " 10 be operated #nd” mainiainéd by Berli Jo(,_kor Co/; 14d..- and Thames Water Ple. (BIT .
Company) from October 1994. 'IEAT entrusied to BJIT Compatly the opetation, maintenance, and

repair of the water supply, sewerage, dminuge and solid waste disposal facilities . BJT Company

: dlspalchcd 16and 27 stalfs 1othe [acm Ch'lbang industrial estate’ and Map Tha Phul industrial cstate
respectively. ‘

BIT Company cmploys locally educated mamgcrs and cnyncels S0 a8 to conmbute (o the
improvement of employment situation ify the local aica. - :

: Plomablc utilitics such as watcr supply and sewage uealmcm would be duectly opeiated by the Bang
- Saphan Industrial Bstatc Opcration & ‘Maintenance Company instead of beiiag entrusigd to any
- specific enginecring company. - In such a case, mote statffs, and ‘engineers will be' ch1|11ch inthe

Bang Saphdn Indusuml Fstalc Operation and- Mamlcnanco (,ompany
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9, ' PRELIMINARY 'ENVIRONMENTAL IMPACT STUDY
9.1  Present Conditions
1) Natural Environmentin Bang Saphan area

The Bang. Saphan area is located in the southern part of Prachuap Khirt Khan
Province, and faces the Gulf’ of Thailand on the cast.  The land of Prachuap Khiri Khan
Province is covexed by forest (20 8%), fmmlands (35 2%) and unclassified land (44%).
The Royal Forest Department dewgnated 45.8% of the provincial land as plotected land,
“including the Sam Roi Yod National Park and Wa-Kar Science Park Land use in the
_Bang Saphan area is charactenzedby lar ge coconut plantations. '

' Topoglaphy of the Bang Saphan area is rather flat except for - scattered
mountainous ‘areas and slight undulation is observed at places where natural streams and
rivers are running. The area is mainly occupied by coconut plantations paddy fields

| - and copplces at present .except’ for the town center and thé iron and steel factories.

According to the ex1stmg land use. map pr ovxded by DTCP, mountainous areas scattered
in- Bang- Saph_an are - designated - as national * re_selve forests by the Royal Forest
Débartment According to the National Forest - Resc’rve Act enacted in 1964, it is
p10h1b1ted to dévelop- these fcnests in pr mc:ple and mmlsteual permission is required
for then development

() '_Cli!'n_atblogy and_Air‘Qiliﬁlity

~ The proposed Bang Saphan industyial estate site: is under the influence of two
- major mMonsoons, -i.e.'_the northeast and southwest Mmonsoons.

The amblent air quahty in’ the vmmty of the sﬁe was momto:cd by several
-_govemmental authonnes ‘and/or- 1nst1tut10ns as shown - in Appendix F.  The three
srgmflcant air pollutants ie. TSP SO, and NO were- observed. “The results ll’l(hCEltE_
' -'that the concenhatlons of pollutants of inferest are generally very low and well below the
; Nanonal AmbzentAn Quahty St'mdalds of Thailand.

_;‘_'1(2') Watel Quahty o

Infmmauon on sunface and gloundwatel in the axea is lumted Sig'x.lifi.cétht.'Watex

.'pollutlon indices measured in thc Klong Maerampung in the Bang S‘\ph‘\n area are
_ '.'5'shown in Appendlx F, Gloundwatel in the aiE"l is modelately ‘hard ‘waler. Colm
e chloudeand iron contents are genelally hlghel than the dxmkmg water standards,



- With regard to the coastal water,” a regional survey of water ‘quality was

~under taken by several institutions. The survey results xevealed that the coastal water

quahty of B'mg Saphan District is in good.

(3)

- Others
. Agricylture

--The main dccupation of the people in Bang Saphan District is mainly agriculture. -

Main economic crops of the Districtare pineappleand coconut. .
T "an-sg' 01‘tati'0

The pumtuy highway passmg throitgh Bang Saphan Distri 1ct is Natlonal nghway

" No. 4 ot Phetchkasem Rmd which is an ‘11'(61 y road connectmg the southem part.

_ of Thatlandto the centraheglon

' 'Archaeolo,qvand 'HlStOt‘lCal Value;s

It is found that thetc are no ancient places nor. 'mcxent objecls which havé been

- 1eglst£:1cd with the Depar tmentof Art.

Tourism and Aest_heticValues

The proposed site is a plain adjacent to the sea, w1th a steep seashorc . Coconut .
plantations line the shore. The beach is narrow and is a touust spot for locai '
tourists. o ' o '

Social Environment

- 'Consu!ermg thc pwject xmplementatton ’the cuucnt condxtlons of the basw

chatactm 1stacsof socnl envnonmentln the B'ing Saphan Alca are studled and elabmated |

: Pépulatio :

“As of 1995, Amphoe Bang S'lphan had a total populatlon of 65, 503 and covered -
‘a l,otal area of 876 km®, which’ accounts for 14 6% of the. total populatton and
13.8% of the total atea of Changwat Prachuap Khiri Khan The populatton of -

the amphoe has not gtown mgmﬁcantly m the past showmg only a falrly low_
annual average glowth rate of 0. 68% In fact; the total populatlon of the ﬁmphoe

N has mcneased only by ’5 864 fI om 1987 to 1995

N 1'.'(.)(_) ',". :



-LaborForce

3, 268 w01ke1s were engaged in the mdustnal secto: and 1, 280 worke1s in the
| se1 vice sector as -of 1995, accountmg for 4. 9% of the total population of Amphoe
Bang Saphan The number of workers in both sectors has increased ‘at a fairly
high annual aver age growth rate of 9. 4% in the industrial sector and 11 8% in the
senuce sector over the last thzee ye'lrs fiom }993 to 1995.

Land Ownership

~According to 1nte1v1ews of local people most fa1me1s in Amphoe Bang Saphan
have their own lands and are mostly engaged in the coeonut plantation. Since
their-lands are divided into small parcels, it 15 ‘rather chfflcult 10 1dentt1f}r land
' ownership clear 1y and accumtely

General Education E

In ‘terms of the quality and quzmtlty of labor force: available for -future

) deve]opment in Amphoe Bang Saphan the amphoe has not been well developcd
_yet. At present, the number of secondmy school “graduates in the amphoe is
' estlmated to be around 690 annually, and the numbel of gladu'ltes employed in
the mdustly sector is then. mllcipated to be at around only 130." The Rayibhat
Institute in Petchabuu a pubhe seml hlghel educational mstttutlon is offering

~ bachelor's Geglee in a 1elat1vely laxge vzulety of subjects for students in the
B Changwats of Petehqbunand Pl aehmp Khiri Khan _ '

_ VocatlonalEduCatmn

-Thé first vocational school in Amphoe Bang Saphan'was’ established’ in May
'i996 by the Department of Vocational Education of the Ministry of - Educatton
“The vocatloml school, called Bang Saphan Industnal and ‘Commer elal College,
'p10V1de¢. 240 engineers  and - 200 techmcxans pe1 year for- the industr 1al

- ¥ developmentm Bang Saphfm

. Pubhc Health

o ‘Aecmdmg to mformatton obtamcd fr om the Bang Saphan Commumty Hospxtal :
’_under the Ministry of Publtc He'll'[h thele is only one hospttai for the local
_' commumty ‘ ' o '

Lr0-



In Amphoe Bang Saphan, water sources locally available are niinly taken frot
‘shallow wells, deep wetls'and rivers. A water supply system taking'Watef from
both deep wells and rivers, dlstnbutes dnnkmg water by pipe only to sanitary
: dtstucts in the - amphoe In the other areas of the amphoe drinking water is
'maln!y p10v1ded in bott[es for 1nd1v1dual consumets and by water tank trucks fOt
large - consumers,’ both by Tocal - pnvate water vertders ' Under these
circumstances, water-born diseases are gener ally not obselved inthe amphoe

Tt_)urism

In Amphoe B'a'n:g-'Saphnn there is 'a'totat of 15 major tourism points. * Of these,
5 tourism pomts are located apprommately 5 km from the proposed 31te of the
;mdustna] estate but impacts on’ the envuonment such as landscape touusm
resourees are unfor eseeabie : '

92 'Envii'onmentél “Impact -AsseSSment _‘

'The objectlves of this- study is (6 assess the potentta] tmpaet on’ the envuonment
of the Ban g Saphan area dun ng the constt uctton and aftet the completlon of the Project.

“in Thatland envnonmental 1mpaet assessment (EIA) for 1ndustml ptOJects is
' ptescubed by the “Enhancerrient ‘and Conservation of Nattonal Enwronmentai Quality
Act” enacted in 1978. -Accor: dingly, the industrial estate which is pIanned to be newa' f
- constructed, sha]l also be subject to an EIA before its nnplementatmn '

It takes more than one year to carry out fuil scale EIA Therefone in. thls study,
'the potennal environmental impact m the Bang Saphan area was studted prehmtnat 'y
utilizing readily available data and information. . Tn the Bang Saphan area, in addltton to
the environmental tmpact caused by the- actmty of- the mdustnal estate those of the
iron/steel mdustxy and the thermal power- plant Cannot be: dlsregatded Hence ‘the
environmental 1mpacts assessed in this study cover also those'of the non/steel mdustt Y
and the thermal plant A full-scale. EJA will be undertaken as 1equ1red by the
_'Govemment of T hattand after the completton of this. study

1 It_npa'ct 6f Pi‘oject Ilnn]ernentation

Ifthe Bang, Saphan 1ndustml estate 1s not 1mptemented in the ploposed ared, itis
- likely that the area w:li 1ernam xoughty as it is ‘now. “The’ 1mplement'1ti_on pf th_e'
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" iridustrial estate will‘have both' direct an'd indirect impacts ‘on the surrounding -areas. -
The lar gest environmental impact of the project 1mplementatron is likely to occur during
' constructron actwrtres such as excdvation, l'mdﬁllmg, construction of burldmgs and
_ "mfrastructure “After the completlon of the project, pollutants from factories such as air
_emlssrons ‘water effluent and drsposal of solid and liquid- wastes have potentxally
damagmg envrronmental 1mpacts " Furthermore, the new mdustnal estate will increase
traffic, and it will . enhance demand for housmg and services in “the “area.
'lmp'lementanon of the industrial estate will also increase other aciivities and busmess in
the area, and thus mcrease the numbei of workplaces in the service sector, The
: landscape will change totally from the ex1st1ng coconut plantatlons to the factory
buildings. * Therefore; from the envifonmental conservation standpoint, it is necessary
to pay careful attention to prevent poliution and- changes duringithe construction’ and
' -ropelatlon “and itis also necessary to consider how the landscape of the pro;eot will blend
mto the surroundmg arca.

_ Duung the constluotton phase fug1trve dust, sedlments and eroszon ﬁom '
‘constr uctron activities will be the 1 ma;or pollutants wlnch affect local airand water quahty

And during the operatron phase stack emission gascs and efﬂuent waters from factories

will have the most’ important influence on the environment: in’ and around “the Bang

:-Saphan area. Therefore, proper measures should be- taken to mltlgate and.control these'_
.pollutants, such  as proper eonst:uctron techmques flue ' gas - desulfurization’ process
" wastewater treatment fac1ht1es etc Tables' shown “in Appendix F summarwe the
environmental 1mpact mitigative measures and monitoring plan involving the main ifems
~such as physical resource, blologlcal resource, efc. in the Bang Saphan area dulmg the
.constructron phase and operatlon phase.

) 'Environmentallmpact Foredast. .

A vauety of mdustl ial gloups such as food manufactunng, chemlcal mdustly,
ceramrcs 1ndustry, steel pxocessmg mdustry, and 50 on wrll be introduced in the Bang
-Saphan mdustual estate And it is assumed that vartous types ‘of pollutants and wastes
generatecl by the planned factorics wrll be d1sch'u‘ged mto the” envnonment - These
: "'pollutants and wastes mtght possrbly have a serlous 1mpact on the envnonment of the
"-Bang Saphan are’t unless proper rneasures to 1educe the quantlty of the pollutants and

'wastes are t'\ken ' ' ' ' - '

An mdustnal pl‘mt should 1deally be located n. an’ area Wthh wrll tend to

. mmnmze 1ts envuonmontal effeots - The: proper locatton of a p]ant w1ll not ehmmate the

'-‘need fOl fmal tleqtment fon envn onmental ploteetlon but 1t may lessen the degree of '
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treatment needed.  In controllinig pollution, the indusﬁm’él] estates have the advantage that
a large number of relativelymodern and hombgenoUs'firms are clustere’d tegether.

- The 1nﬂucnce of mdustnal acnvmes on the enwronment of the Bang Saphan 316'1
was studled in connection with air, water quahues, solid- waste and social enwronment
The 1mpact on the air and water quahty by po!iutlon sounces can be evaluated by the use .
of envir onmental models; the future environmental quality Impact ¢an “be deter mmed by
this modelmg The followmg are forecasts of env1r0nmental impacts - in the Bang
Saphan arca when the pI‘OjCCt is mto operanon ‘ '

) Airpolluli'on

‘In order to know the impact’ of efﬂuent gas: from stacks, - it is necessaty to
-calculate the ambient glound level concentration in- the objechve area. - - The ambiént
- ground level concentration of effluent gas from stacks can be calculated and-predicted:by
using ‘the snioke "pln'ni'e'-puff formulae. In this 'study' the- ambient concentration of -

'stahonary sources in the- Bang Saphan areca mcludmg the iron mdustly and the thermal
| power plant was forecasted by a computer ploglam bdsed on “such s:gmﬁcant au
pol]utlonmdlees as SOn,, NO and TSP ' s ‘

“The coal- fued thermal powe1 plant of IPP to' be built in the Bang S'\ph'ln area
“with a capacxly of 1,400 MW will be the largest contrlbu[on to air pollutlon Equal—
concenuahon contoms shown-in Appeidix F, are obtained from these: calculatmns and -

the followmg table mdicates maximum ground level concentiations.

* MaximumGround level Concentrationin the Bang Saphan Area -

. _ . *Air Quality Standards
~Ambient | 1-hr averagd . #24-hr | 1-yr averdgg
Concentration |~ value. average | value -
(Reference)* Cwvalge b oo

50, (mg/n

- ese | oo
. Noz (mglm 3 0017 j. 0‘32 . ._— :::i; e _.‘:
oo | Ton [ o

TSP (mg/m

' Note * Dma measureddurlng M‘ll’Ch 12 to 15 1995 m the Bang Saphan area 2

_ The 1e<;ult of calculatxon shows that the concenuatlons of 802, NO and TSP ate -
all within ‘the ambxent zur quahty standald of Thalkand as of the year 2011 when the '

| - '1,'.04' '_:



factories in the Bang Saphan - area, which ‘are factories in the industrial estate, the
iron/steél making rmlls and thermal power plant are mto operation. - It is expected that
the conccnnatlons of NO, and TSP will not change remarkably as compared with the
present concenttatlom ~ However, the “conéeéntration of SO1 is forecast to become
refativelyhigher in areas near the industr jal zone.

(2)  Water pollution

Wastewatel genelated by the industrial estate is to be treated by a central
wastewater treafment fac;lxty 1o be installed in 1ndustr1al estate, ~ The central wastewater
tecatment facility “receives -wastewater - froni factories in’ the’ industrial estate: - Each
factory should pre-treat the wastewater before'di_scharg'illg it t6 the central facility. - This
pre-tricated - wastewater in each factory,” v~§1hi_ch"is_ discharged to the central treatment
: facility, sho‘uldfconform:Wi[h 1EAT’s” standard. Treated.wastewater in the central
treatment facility should meet the industrial effluent standards provided by the Ministry
, _of'lnidustty  Wastewater generated by uon/steel making mdust1y, the wastewater is
'also ‘ueatedby thet1eatmentfac111ty1nstalledm the s1te . ' '

Wastewatel is (llSCha.l ged to a recelvmg watei body after. being treated by the
central wastewater treatrent famhty In rivers, (lllullOH and advectton of pollut‘mts
pnoceed with the lmear flow of water downstream In this study, it is ‘assnmed that the
treated wastewatel is d1sch1rged to the Mae Ramphung river and- mixed completely
g Hetice, concentrations of pollutants are dotexmmed by flow rate of river water, and can
be s1mply explessed by the followmg equqtlon |

Pollutant Concent1at10nC = (C(,q(J + C,ql +C, q,,) / (q{, +q,+ qq)

whele C Avelage concentnatxon of a glvcn pollutant in.river water (mg), q,
Flow rate of river water,.C, , C;: Concennauon of the pollulant in’ wastewater flowing
into_the river (mg/l) - [BOD =20 mg/l, 5SS = 30mg/l] q,s q, ¢ Flow rate of the

'wastewatm (m /day)

Thc flow mte of wastewatel and the concenttauon of pollutants in’ wastewatel
_' 'wh1ch wcre used f01 the cqlculatlom axe summzum,d it Appendlx F. Tho followmg
:_table shows the fo:ecast pollutams concenuanon in ‘the Mae Ramphung river in
'connectlon w1th BOD and SS when tteated wastewatel ﬁom the :ndnsmal estdte and the :

L 1r0n/steclrnakmgmdust1y are d:schmged mto theuvei

1 T



Forecast Pollutants Concentrationin the Mae Ramphung River

Background

Concentiation *
BOD (mg/) 26
C[s8 (g 3422

* 1 Data at Klong Maerampung, 1994— 1996

_ A BOD.value of 8 ppm is still allbwabie'__cdnsider_ing that toxic waste will be
completely 'rerhoved in the wastewater treatment facility,"however' further dég'fadation of
the:river water should be avoided and higher grade treatment of wastewater shall' be

: cons.ldered aftez 2011. '

3) Solid Waste
1y Load of Solid Waste

Sohd wastes generated as a result of human actlvmes are divided mto two
“categories. One is municipal solid waste and the- 0the1 is industrial solid ‘waste. B
' Furtherm'ore industrial solid’ wastes are classified into two types of waste, those that

- present a° hazard to the environment as a 1esult of 1mp10per dlspos'ﬂ or handhng, and
those thatdo not. ' : : a

ZMunicipalSélid'Waste B

* Municipal wastes gencrated in the Bang Saphan area’ are'di‘spc')'s‘:ed.‘_bff now by .
' dumping to the ground and buming. ~TEAT indicates that the waste generation
- ratein residential and eomméreial zones-is 0.8 kg per pe_lf‘son:per day. . When the 7
- Bang Saphan _'in_dustl‘ial estate: is 'iiripleme_ﬁ'ged' in" the pr(_)p(_jsed: area, the total .
- residential population  in the year 2011 s estimated at 127,000 .- 160,000
mcludmg eurr ent 1es1dents and - natural gnowth of the populauon of Bang Saphan
District.  This means that the municipal - wasle’ gener ated fmm resuientsal and'_
*-commercial Zones ln the Bmg Saphan area in’ 2011 mcneases thlee 01 fOlll nmes _
in qmnuty compzued w1th the waste genemted at plesent and thxs also demand the
estabhshment of an- app;opnate waste collectlon system and dlsposal method"
' :such as samtaly landf:il and i mcmel atton The volume of mumcxpal wastc tobe .
: geneiated in Bang chph'm alea m 20]1 is estnnated at’37, OOO to 47 000 tonnes' .
per year, "

Industrial Solid.WaSl’e. R
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s IronlSte’el Inttastr.y

As mentioned before, industrial wastes are: generally divided into two categories,
~ general wastes and hazardous wastes,  General wastes do not present a hazard
to the environment Hazardous wastes have physical, .chemic'al or biological
characteristics which reqmre special handling and disposal procedures to' avoid
risks to health and/oi “adverse environmental effects. The Department of
Industrial Works. (DIW) gave a definition of industrial hazardous. wastes in the -
Notification No. 25 in 1988. |

Both general and 'haz,'ardous wastes generated in theBang Saphan indu‘stﬁal estate
. mclude coal ash from the thermal powel plant refractories from the steel industry,
-organic Sludge, wastewater tréatment sludge sludge and slurries contammg
chemicals, and off-specification products.  Some of these wastes may contain
‘heavy metals, chlbr’inated'hydt'oc'arbons and " other chemicals and- therefore, |
require special care in dispOSal IEAT has presented:the'design criteria for solid
wasles disposal. - According to’the IEAT’s criteria; the solid- waste generatlon

- rate in industrial estate is- 18 kg per rai . per day’ and the quantitative ratio’ of -

hazardous waste to total wastes genetated is 10°to 15 %. The followmg table
shows the summary estimate of - general wastes and hazaidous wastes to be
generated in- the Bang Saphan industrial “estate. ~ In' this table ‘the ratio of

E hazaldous wastes” generated ﬁom general manufactute is assimed to be 15.%.

Estlmate of Industrnal Sohd Wastes Genenated in Bang Saphan Area
' ' ' ' (Umt fon/yr)

: '_-:Type of'Indt':stry' L Genera] Waste Haza'rdou's-wa;ste  Total

Food - T 1 . X 1,620
‘Textile _ ) 387 68 . 456
- Wooden and fumniture -+ - 316 . 56 - 371
CPaperandpulp . . v A 10 68
.- Chemicals . . . - - 1,836 .34 2,160
Ceramics . - U L865 1329 2,194
" Steel processing L2235 394 2629
*Machinery SO 2,0800 0 o367 2447
~-Shipbuilding 29, ' 34

90,000 150,000
Do I : ‘*60000 :
. Thenml power: phnt e 480 000 (Ash) e 480 000

* A]though the - sludge generated from- the ptcklmg and pIaung proaess w111 contain Ferite, -

- Aluminum, Zine, etc., he'wy metal wﬂlnot becontamed Therefore the sludge will berecycled
o efﬁctently : : :

:Tl__'eattﬁe_nt_:and.-Disp.o'sal' ot Solid Wastes .

7 Qeneral Waste
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4)

For thie treatient and disposal of general wastes, there aré two methods. = Oné is
by landfill and the other is by incineration. “IEAT also recominends (o use
incinerator or sanitary landfill for the treatiment and disposal of general wastes.

The above table mdlcatcs fhat the- amount of general: waste to be treated in the

'--mdustnal estate by these two methods is ‘about 10, 000 tonnes’ per: year, and.
e 150,000 tonnes - and 480,000 tonnes per year in the iron/steel- 1ndust1y and the

thermal power plant respectively.  Ash ploduced by IPP coal- fired power plant

' is proposed to be processed for manufacturmg of ash’ blocks/modules It is

further p:oposed that ash hlocks/modules be utilized as arttfmlal 1eefs for the

- '-[)IOITIO[IOD of env;rOnmental tehablhtatlon of coastai ﬁsheues m the centtal and
_' lower Westem Seabo*ud

'Hazardous WaSte o

A hazardous waste treatment” facility should - be ‘constructed. ’adja'eent to ‘the

: 1ndustr1a1 estate area for the treatment and. dlsposal of hazatdous ‘wastes genuated h

by the Bang: Saphan industrial estate :The above t'tble shows  that .the total

-~ amount of hazardous wastes to be tieated is about 1,800 tonnes per year. MOI
 has the responsibility- for treatment and dtsposa_l of hazardous -wa_stes and has the
~guideline on the- implementation"of‘ihdﬂstrial waslte't'reatment centers. MOl has -~
-_:alteady estabhshed anew: Lompany, the Genexal Envuonmental Consewanon
(GENCO), by ]omt mvestment with G.C. N, Holdmg Co.; Ltd for consuwtmg

| 'treatment centers. - Judgmg from these pxecedenti examples, the_ facilities for
treatment and disp'osal of -hazardous wastes 'g'elllerated by - the-Bhng Saphan

industrial estate will be constr ucted and managed by a Jomt ventune between the

: govemment and the pnvate sector.  Treatment and dlsposal of hazardous wastes
after being smted by each factory, are enttusted to a private firm. Thts prlvate_ '

- firm is- responsible for all waste coi!eotton ‘tteatment and dlsposal aotmtles but
-its: operattons (mcludmg service fees and treatment specifications) are 1eguiated
by the DIW.. - In the case of the Samae Dam hazardous waste treatment center, '

3 :which is the first hazardous’ tieatment center in Thalland the DIW 1ssued the -
tendeér documents to select the prwate company to.operate the center and provide

services to all factories. The bidder who quoted the lowest pnce to undett'lke :

.lhe waste dxsposal woutd be conlslde:ed to opeiate the centel

- Social Ehvironmem Impacts i_n the Bang S'aphan_Area -

The followmg are the majox somal env;ronment 1mpacts eventually cause by the

plO]GCt m the Bang Saphan Area

--1"(33':_.. -
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* Rélocationof Social Facilitics

.~ Social facilities such as two primaty schools and one temple are identified in the
proposed site'of the industrial estate, as shown in the figure below. The Wat

Na Pak Kang Primary School and Thum Khaonoi Primary School had ;’epoﬂediy
122 and 106 students respectively in 1995. - The temple is called Wat Na Pak

‘Kang.. Thé'Wat Na Pak Kang Primary School is sited in the grounds of Wat Na

Pak Kang, in the middle of the east part of the site while the Thum Khaonoi

Primary School is located along the road near the southwestern corner of the site.
' Existing Social Facilities in the Proposed Site - :

Thum Khanoi -
" Primary. School -

_ ‘ _ Wa't'NaPakKang e N . ‘ }
Z e gl SRR Na Pak Kang: )

Primary School

A préliminafy rélocation plan of each social facility is examined and suggested in
the $tudy, although the final relocation plan should be further examined and then

~ prepared in detail, prior to the project implementation.

"Sin_éé a té;fnple is _to: be :"espe(':t:e'd as a religious_'a‘ss'ef of the local people and
.~ community, Wat Na Pak Kang is suggested-to be preserved as it is at present.

Maximizing utilization of the - site, _thééXistingi.'th primary schools are

considered to be refocatedin the outside areaas follows.
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The Thum Khaonoi Primary School is located in the site "of Phase I
development, and:a certain number of students llvmg outside the site"is _

“expected 16 remain at the same place It is- advised that this school be

preserved until the construction of a new-school bu11d1ng is completed at a
relocation site.  The school shall then be relocated as soon as p0351b1e

" before construction of Phasc I starts. - The relocatlon s1te shiould be near
-~ the pleect site for easy commutmg of the students still remaining in the
area. :

The_ Na- Pak ‘Kang Primary:‘ School " is located in the site of 'Phase I
development, and a certain number of students living outside the site is

"expected fo remain at the same place. However, as the commulmg route

to the school will be cut by the industrial estate and also the expan<non area

of Sahwn ia's factories, the school | 1s presumed to be closed down after the
_constructlon of Phase’ II and Sahavma §- upstream factoues starts It s

suggesied that this school be pleserved for the tlme bemg and most llkely '
closed down later on ;

'Reloeation of Local Residents

Approxnnatefy 170 ee.tabhshments were 1dent1fied in the site, .as of 1995

: Howeve1 since some estabhshments are 1dent1fied as not bomg in use at present
itis estimated that approxnnately i20 establishmients or 70% are occupied by

:locai residents. ~ Since the local resndents cuuentiy living-in the site are: planned_

S tobe 1elocated in the out31de aiea; the followmg are possxble optional measuzes

for compensation and livelihood suppmt to be camed out prior to the’ pIOjECt

implementation.

_]10_ _
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