";(LO'P Buri);, Kok Cha Sit (Sara Buri), Muak Luk (Sara Buri), Tha Lan (Sara

11.4

1y

_B_'uri),-ar'i'd_ In Buri (Sing Buri).

Development Concepts, Policles and Projects

- Urban Development Concepts

Prmmples of urban dcvelopmcnt m the UCR are threefold: (I) urban
aciivities. should be strcngthened as a whole; (2) the existing growth
potential of urban economies should be reinforced; and (3) the lower

order centers; which are endowed: with strategic advantages or will be

. capable of playing specific- roles in. 'servihg their hinterland activities,
-,.should be strengthened: with provision of necessary urban

2)

' mfrastructure

Stimulation of potential urban  cores are necessary for promoting

- regional: development. Urban centers for the iwo fo]lowihg' specific

. purposes are to -be developed:

(1) For industrial supporting purposes of :-

- Accommodation of industrial location
- - Strengthening of local industries
- Creating urban services employmenis

- Tourism development
(2) For new regional corc development purposes of :

.~ . Encouragement of urban functions to be relocaled from the
BMR-
- - Promotion of R&D and new technologies

- _Human resource development

Regard.in'g- the magnitude of urban economies, only  Ayutthaya
and;Sa'ra Buri Cities are noted : Ayutthaya City has a population of
63 thousand and its dircct influence has 118 thousand population;
and Sara Buri City has 57 thousand population, and its direct
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hinterland - has 119 thousand population "I‘h'c 'p'opu‘lzi’iion growlh
ratcs in these two citics in current years are over 3.0%  per

. annuni,

Another notable center is Lop Buri, although it has only 37_'
thousand urban' population and its" urban populatidn grow’th rate
indicates a- ncgatlve figure of -0.1%. 'I‘hough n is not much dense
as a cnty, urbam?anon is .stretching out the vicinities of ‘the c:ty,
and its direct influence 'arca holds 246 thousand population,

Dcvelopment policies of the- three potential “gities:  are proposed

‘based on- thesc characterlsucs and endowments Sara . Buri - should

‘be deveioped to_function as a strateg:c regxonai center to support

all the hmterland economics - of agnculture ‘and- mduslry

‘Ayutthaya should be: developed to function as a sub- _rcgmnal

service center for both traditional and modern industrial
activities in the surrounding -areas, as well -as._to_'_fan'clion as a
tourism center in the UCR.' Lop Buii, being anothier major sub-
regional center, should be developed with- emphasis on:its

administrative, educational and tourism functions.
A New Industrial .Core in Greater Sara Buri Area

The Gréate; Sara Buri Industrial Core (GSIC) is recommended ‘10" be
organized as a focal area of the UCR’s industrialization program.
The GSIC will consist of four sub-cores as shown . in Fig. 11.5.
Kaeng Khoi, Sara Buri, Tha Rua - Tha Luang, and Nong Khae
Sub-cores. Thesc are to function as follows :

Kaeng Khoi Sub-core : The cxisting large scale cement indﬁslry
and its related industrics are seeds for further: industrial -
development “in: this core. ~ Mineral resourcé:based indus_.lrics' ’

includ_ing ceramics and other advanced ' technology-based = -

‘industries arc to be promoted. Inter-modal . transport facilities

related 1o highways and a new rail link with the ESB will trigger

. the development of this industrial--sub-core.-} Kaeng -Khoi City \',v.ill

be. an industrial service - center.

232



. To the Norih ﬁegion

To the North Region

s h ' :
L0 A
Lop Burl |

" Phra Phutthabat

To lh.a North Region

4;\

Ang Thong

- M A MY e ben me e oum e A e

Esat-Wes! Lm To the

MNertheast
Region

1

]

I

I

'

]

i

|

i

A

1
- . v
IEIJ To the Easlern Sea Board

e Highway (Major Trunk)

' To the Easte
To Bangkok ToBagnkok & . ° " Highway (Secondary)

the Easter Sea Board Sea Board

_____ Railway
F.ig.' 11.5 . (i':-oncep_tua_l Stfﬁcture of Greatér -Sarab_ur! Industrial Core (GSIC) -

233



(4).

Sara Buri Sub-coré : The mdustucs suppoated mamly by urban

functlons such as goods and mformatnon collectmg, markcung.
distributing, and human resources and.- technologies generatmg,_
arc 1o be ‘promoted -in this sub-core. Technology-ouented agro-
plocessmg, urban supporung, asscmblmg and _ distribution '

services industries are acceplable. Sara Buri Clty is: 1ts ccnlcr

" Tha Rua - Tha Luang Sub-corg The existing Iargé scale. cement

and steel” m:ll mdusmcs and dlstrlbunon facmucs (silos and
warehousc) ‘of maize, tapioca and Tice  are sceds of the industrial -
development in  this. sub-core. Agro- processmg and agro«-

products and ‘steel derwatwe industries are to. bo promoted Th_a}__-

- Rua C:ty and Tha Luang 'I‘own will funcuon as servnce cemcrs

Kﬁao ub or With -an mtersecuon of Nauonal Hnghway

,Routcs No. 1 and No. 33, th:s area 1s assessed 10 be one of ‘the

potcntlal arcas for mdusmal development because of 1ts ‘
advantageous locauon in road . transporl A number of= ceramac
industries and.. small and mcd:um sca!e garmcnt mdustries are

already - ]oc_atcd ___m th.is. arca.
‘Regional Urban . and Tourism Centers in Aj{ﬁith_aya‘""

Ayutthaya City is ;:a_ significant rcgional center t'o_"-ser{re the
industrialization taking place in the-surrounding -areas, and at
the same time, it is endowed with a large potenuai of tounsm
.'devclopment ‘oascd on invaluable historical. assets. Combmmg
these two characlenshcs, Ayutthaya Caty should be. fostercd wnh

altentlon 1o the necd 10 avo:d over- urbamzatton

In li“r-;e wuh this' conce'pt two' mastor" plans have be¢n made’ :
"Tourism  Developmernt- Master Plan of Ayutthaya’ and. Ncarby
Provmces" prepared - by TAT (1988) and "Consewauon and

'Development Project of Ayuuhaya H:stoncal- Czly 'prcpared by.__
. Department of Fine Arts (1939) 'I‘he 1w0 master plans havc _
' depicted an appropnate plcture “of Ayutihaya, and proposcd ‘a

number “of programs and pro_;ccts to make the c:ty more’
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:‘auraclive, and functional. Thesc may be guidciines for future
'c_ixy : ‘dcvclopmen_t. o

In assoczauon with the mcrcase in mdusmai facilities in

fsurroundmg areas, a rapld mcrcase in ‘the ﬂlcgal scttlers mainly
cof factory workcrs and venders have become social as well as
- urban problems in Ayutthaya City. ~ Because of the. limited

“available land within' the muﬂitipal area- (a large: portion of the

land is owned by the  public), these squatters- are hkcly lo occupy

_lhc public land.  Since a more increase in urban population will

take place - contmuously, the proper managementi of land use is _

- urgent not only in the municipal area but in its vicinities.
- ‘Specific Urban’ Functions Development in Lop Buri

-Lop Buri City has potential to become a regional center with a

wide variety of :cultural and higher educational functions. These
functions with' higher quality for not only Changwat but also the

UCR may be encouraged in this city. The research and

'_'developmcilt institulibns for new -applied ‘agricultural
“technologics are recommendcd 1o be promolcd as well. . Tourism is

also a sccd to devcic)p this city.

.3)_ : -Sub;Re_gio_nal Centers Development

Basic Urban Needs I)_cvelopnicn_l in Sub-Regional Cenicrs

‘Ang Thong, Sing Buri, and C_haf Nat are all Changwat centers and

-+ have important roles to scrve the hinterland agricultural

activities in the Chao Phraya Delta. Their commercial and

~ -tnarketing funciions have historically been accumulated, and

‘need: o further be emphasized in the future as well.

'O_ther _than. C_hang_»ﬁat ccmers, there  are 1wo important centers
. .whié.h ‘have ‘Comparatively great potentials as sub-regional
-cemers : Phra Phuuhabat and Lam- Na ‘Rai." Both centers will be
':scrvu:c centers for upland agricultural -activitics. - Phra
»-"Phu_ttha.bat;.:s endowcd with' domestic. tourism resources as well.
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;Lam Na Rai. although it is’ a s"tmlary district at prcscnt, will bc

the fourth 1argost urban center to servc upland agriculture 10 be

'cncouraged by the Pasak RIVCI' Basm Dcvclopmcm _'

. AlL thc centers have 1o be cqmppc(l wnth ihc basm urban
mfrastructurcs at ccrlam standard lcvcls such a8 water supply,.

'dramage, SOlld waslc treatment; waste.. trcalment, electricity -

supply, tclecommumcanon, public transport systems, and the

E road accesses o the. hinterland.

_Agro-oroduotsrr' Market and Goods Distribution Centers -

Development _

The majof? c_omr'nodit'ios' being gen_o‘ratcd--from the -UCR. are agro-

products According 10 the resulis of ‘our local market survey in
1989, it can be. 1dent;fiod that there are- 1hiree - major markets with

~the - function of - wholesaling agro-products for exiensive markets

of Sara. Buri, Sing Buri and A_ng _Thong.'.

E _Along wnh lhe oxpansmn of domesuc market a- local wholcsalmg

market: systcm assoc:atcd wnih the central: markets (m Bangkok)
espec:ally for fruus, vcgetables, and - other - penshables, where
the prices are determmcd through . a well-functioning market
mechanism, will be required, instead of 1radmonal marketing
system, This modermzed ‘marketing system will stimulate the
agricullural dlvchlflcatiOI_lr among farmers, = It 1s recommendcd
that such Tocal wholesaling' markets for agro-products: will be
de_yléloped.-_or re_novatcd_:in the three oifioé, - Sara Buri.'.AngrrThong
and 'Sing_.B"'u'ri:. - As for. Ang Thong;,ils: market lscrvico- area - will
complc'tc_'-- witl:l; that of Suphan - Buri. - 'Howe&yer.-*lakln‘g into account

its local’iohal advantage . and- the prescnt-potontials-,ﬁthe Ang

' ’I‘hOng Wholesale Market would still be - feasible, it more

:meract:ons are to be -maintained with Suphan .- Bun 8" economy._

) Meanwhile, the locatlonal advantagc of . the UCR as . a; gatcway 10

the. BMR and- thc north and ‘northeast: regions . w:ll potcnually

- make goods distribution centers - vnable. An_g, ’I_‘_hong ‘with the
‘norihern _hm_t_erland __and Sara: Buri ‘with _the - norlhéas_ie'm _
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jhmtc:rland are potenual locauons of the rcglonal goods
dislrabution centers, Howcver miarket areas of these two -
dxstn. uhon ccntcrs will be hmnted only ‘1o the arcas lowcr than
- Nakhon Sawan and - Nakhon Ralchasuna respecuvely " These

' pnmary reg;onal growlh centers are also capable of attracting

the- mterreg:onal goods distribution centers thh strongcr
fun{,nons and wxder semcc arcas,

4) . Secondary Order. Centet':i')ovc.lopmeht’

In ordcr 10 support 3 w&de vanety of agncultural aclmtacs, lower order
centers should be dcvelopcd with the following funcuons

- 'jzlAgro products distribmion :
- _"'Agrzcultural serwces and support
o Agro processmg
- Agro _;echnolog;cs development

Thcrc are 80 human scltlcmem centers in : &hc forms of mummpahhes
and samtary dlslncts in the UCR.. ng 11.6 shows a distribution patiern
of . urban population on thcse ‘centers and their “population changes
between : 1981 -and - _1987. Most of the centers suffered from a minus
growth of quite a low grth.h.

Out of thesc 80 human sculemcnt centers, the notable - 20 centers. with
" service functlons for agnculture are 1dent1ﬁed (sce Fig.11.6). These are
recommended 10" be’ doveloped_ as fo!low_s :

(1) Agricultural Support in the Chao Phraya Delta

The western bank areas of Chao Phraya River, especially the:
. ““areas between- :two"-'north~south corridors’ of National Highways of
| “Route *32 'and-Roote 340, are advanced  paddy production areas. -
_Thc’fe-farc three :Signi'ﬁcam centers -capable "of supporting the
”"og;i‘icolmral :ac_tivit.iés'jand. agro-products distribution related to
":'Suoha‘n ‘Buri in these areas, they are Sema-Chao Chet, San Chao

Rong Thong, and Sing.
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Sena and Chao Chet (Changwat Ayuuhaya) ThlS center L
compnscs of Scna (’I‘ambon Mumc:pahly) and Chao Chct

(sanitary dlSll‘lCl) wnh & populalmn of about 14 800 m 1987 is . _
located on Provmcnal Haghways Routc 3263 and Roulc 3111 Whlch

provide access 10 Ayullhaya, Suphan Buri and Bangkok Bucausc
j'cs makcr)

of this location advamagc, a large scalc factm}r (e
gxists: and another one (mcd:cai) 1s undcr construcuon in the -
Commcrcnal aclwmcs m Eh]S ccnlcr arc actwe and

VlCiﬂlllBQ
now changing a historical nvcr side’ loglsuc center to the service

center based om hlghway transpmt

Fig 11.6 Population Distrlbution Qf Human Settiement Centers :
Municipaiitzes and Samtary Distracts ' :
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'.Sa'n--Chqo Rong Thong (Changwat Ang ’I‘ho’ng) This sanitary
d:stnct with a - populat:on of about 9,600, on Provincial ‘Highway
“:No. 3195, is Jlocated just ar an- intermediate place between Ang
Thong and ~Suphan "Buri, and functioning as a ricc distribution

L center. Th:s center - is important in combining the economics of
‘Ang Thong and Suphan Buri, '

'Sing-"(Changwat 'Sihg Buri) : This sanitary district- with a
_population of about 20 thousand is functioning as a significant

'agro semcc center, located on the Provincial Hnghway No." 3303

winch lmks this samtary dls(rlct linking with Sing Buri and the
western region,  This old Settlement center as a river transport

ccnter howevcr ‘needs  another sumulus to encourage this

T centérs - activities.

" Agriculiural Diversification in the Upland Area

In order to support the agricultural diversification ‘in the upland
area, a number of centers should be noted and encouraged. Those

are

| Lam Na Rai (Changwat Lop Buri) and ‘Wang Muang (Changwat

Sara Buri) : These two samlary districts will be the service center

- for the Integrated Pasak River Basin Development. The former 1s

a center with a populanon of about 26 thousand, and the latter,
that of about 10 thousand. In 2010, the urban population of Lam

‘Na Rai wnli be more than 70,000 capablie cnough to be a

municipality,

Khok Samrong and Neng Mung (Changwat Lop Buri) : These two

centers arc located on National Highway No. 1. Reflected by a

_shift of rmajor inter-regional traffic flows from National Highway

No. 1 io No. 32, these centers’ commercial aclivities have

somewhat bcén depressed.  However, these two centers are still

important -in supportmg the diversificd agriculture in the vast

Upldnd Area in Lop Buri. ‘The former is a mumc:pahty with a

- '-popuianon of about 9,700 and the lalter is a samtary district with

8,500 populauon
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 Phra Phutthabat (Changwat Sara’ Buri) i This considerably 'la'rge
. municipality ‘with about. 34 thousand popu]auon xs a--local. scrvncc o
center as well as 8 nauon ~wide.; domcsuc tourism center  with -
rchgmus asscts However, u shows a slgmﬁcamly negatwe
_.'population growth of - 54% bclween 1981 and 1987 “An- ‘economic
stimulus' is ncccssary s_o‘ as, for _this’ ccm_cr to: ,bccomc a center for'
agricultural - 'divcrsi'_fica{idn." ‘In_ ‘this connection, a - development

concept of "Agro-Polis" - may -be employed In: this: center.
(3) i Railway':’I‘ran'sport"?:Cénte_rs_

A drast:c bhlft in transportanon systcms from road to rail’ may
come. mto rcality in . Bangkok Matropohs Supposmg lhlS shlft in
Bangkok the mgmﬁcance of the raalways functlons wuuld _
increase in the UCR as well Based on thls perspcctwc, Ban Mn
(Lop Bun), Tha Rua- (Ayulthaya) Phachl (Ayulthaya), Bang Pa In
(Ayutthaya} and Kaeng Khoi (Sara Bun) should be noted as '

potentiat - rall {ransport centers
§) ' Proposed . Projects/Programs

?roposed projects/programs '_a_r-c' s;itn:_ha'rizcd in Table_ 11.5. .
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_Table-'11.5 Projects/Programs for the Urban and Muman Settlement Development

Pretects/t?rec;rams ComDOnent

A Strategic Fteglonat Center Development
(Greater Saraburl Industrtat Core Deve[opment) :

.
' Al

2

@

Short Term ijectslPrograms

A2

7 Implementatron of Developmem Master Plan. Study tor the Greater Sarabun
-Industrial Core’ Prolect {Investment Program and Feasibility Study)

_ Preparatlon of "Guzdehnes for lndustnat Locations and Urban and Housing

. Developmem in both Ayutthaya and Sarabun Sub Regsons

Medrum Term Pro;ects/Programs _

A3

Ad .

A5
A6

A7

lmplementatron of Urban Utilities and Infrastructure Pro;ects mclud'ng
A31 - Expansion of Weter Supply Capacity and Facilities in the GSIC
A32 Se_w'er'age System Develotjment in Saraburi Urban Area

_ A33. ._Acceleration of Urban Streets Network Deyel'opme'nt ih'S'araburi Urban

' 3Area ‘Tha Rua-Tha Luang and Kaeng Khoi Sub-Cores.

A34 Solid Waste Coltectton and Treatment: System in the whole GSIC
-A35 ./ Inducement of Urban Gas Supply System in Saraburi Urban Area

A36 Expansion of Telecornmunication Capacrty in the GSIC

A37 lmprovement of tnter-reglonal Bus Terminal in the Saraburi City

“Development of a Housing Complex (Saraburi New Town) by the Pubtrc |ﬂlt|3l|0"|
' with the Private. Sector Involvement.

Promotion of Redevelopment F.’rojects in the Saraburi Central Business District

Development of Goods Distribution Terrninal and improvement of Food Wholesale

Market in Saraburi City -

" Preparation of Guidelines for Relocation of Bangkok»Based Facilities to the GSIC.

Long Term Prolects/F’rograms .

AB

A9

Inducement of H:gher Metrepolitan Functlons {Higher Educatlonal and Medical

Facrimes)
Preparatory Work for A Rapld Transut System Development between Bangkok and

Saraburr
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(Cont'd) _ , S
Padkage roiects/Programs Component

B. Sub- Regional Cemer Baslc Urban Needs Pro;ects
(Ayutthaya, Lop Bun Sing Buri, Ang’ Thong and Chai Nat Urban Areas)

{1} Short- Term Pro;ects/Programs
B1 implementanon of Flood Mltigallon Prolecis in Stng Bun Ang Thong, Chal Nat
B2 Preparatlon of an Overall Investment Gurdelrne/Pohc;es (Long Term) for Basuc
Urban Needs Development Cover:ng AII Sub Reglonal Urban Cenlers _
B3 | -lmplemenlairon of Ayuuhaya Tourasm Promotlon Pro;ecls and Embarkmenl of
o "Hnstoncal City Ayutthaya" Development L y '
B4 | !mp!emeniatron of Sewerage System Pro;ect and Sohd Collectlon and Treatment

System development in Ayutthaya Urban Area

2) Medlum-Term Pro;ects/Programs

BS Preparat:on of Long Term Pub!!c 1nvestmenl Master Plan by the Local Auhtorities -
BS © improvement of !nler-Reglonal Bus Terrnlnais in All Centers.’
B6 Implementation of Basrc Urban Needs Projects in Ali Centers, based on the _

~ Investment Master Ptan {with Emphasrs on Solid Waste Waste Water Dusposaf

- Water, Teiecommunroatlon Systems Projects) _ .
B7 Developmenb’improvement of Food Wholesale Markets in Ang Thong and Sing

'. BUI'I ) . . . B L

B8 .Development of Goods D:sinbuhon Center in Ang Thong .
B9  Development of "Agro Technologres and thfusmn Center (ATDC)" in Lop Buri
B10 Tourism Promotion Projects for "Historical City Lop Bun”. and "River- Srde

' Explore Tourism Center” in Chai Nat ) '

(3 - Long-Term Pro;ects/Programs .
B11 Acceleratlon of [mplememalton of the Basic Urban Needs Pro;ecls in All Centers
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(Cont'd) ,
Pade Projecis/Proarams Component

C. Secondary Order center Development Projects/Programs

(1) Short-Term Projécts/Programs _
C1 '_Pre'paréti()n of Guidelihes fok'Secondary Order Center Development with
Emphams on Agncu[turai ad Communﬂy Service Funct:ons

cz2 Implementamn of Crmcal Pr0|ects in Accordance with the Guudelmes (Propospd
by therLoca[ Auihorme_s) _

() Mednum and Long Te:m Pro;ectsfPrograms

C3 . Preparahon of Long- Term Public Investment Plans by Local Auhtorities
C4 Impteme_ntauon_of_the Planned ProlectslPrograms. .

243



12. WATER RESOURCES

12.1 Water Resources in the UCR

1)

2)

Waler'Rcsources in the Chao Phraya River Basin™ '

The UCR is located in the Chao Phraya River Basin. ~Area of flie':bas'in is

'_161 700 kmz, whwh is 32% of the natmnal terrtory. "The basm may “be

‘divided into upper, mlddlc and lower basms

Total annual mn—off volume of the Chao Phraya River Basin is 30,300
million cubic meter (MCM) on the average. Fluctuations of the run-off is
large and it varies from 14,500 MCM (o 47,500 MCM.

A numbcr of watcr resources devc]opment prq]ecls have bcen

rmpl_cmente_d in the basm ’I‘he locations of those pmjects are shown in

rthc Fig. 12 1' The total volume of gross storages dcvelopcd to date is 787

MCM in upper basin, 22, 5500 MCM in middle basm, and. 445 MCM in lower
basin. Major storagcs are Bumxpol and Sirikit Dams located near the
boundary of the upper and middie basms, and the volume of two dams

together is 22,462 MCM in gross slo_raoe
Characteristics of Water Resources in the UCR

An uppcr part of the lower Chao Phraya River Basin and upland arcas

including a part of Pasak chr Basm consist 1he _UCR

The Chao Phraya River and its i_tibutarics,: Lop’ Buri Riirér ‘Noi River and-
Suphan River flow 'lhroﬁgh the region. ~ Since the . whole Chao Phraya
Basin has the similar seasonal rainfall panem,_ seasonal river: ﬂow
paucm in. the basin agrees with 1hc ramfall paucm Thc volume. of run
off from thc upper basin is one of thc most 1mportanl factors for the
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N Fi'g.'12.1: Water Resource Projects in Chao Phraya River Basin
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3)

12.2

1)

fcgfon's water resource, since the delta is largely dependent on it

particularly in dry scason,

The groundwater potomlal is high in the delta espemally along the Chao
Phraya River. Along the rtvcr,_lho groundwqtcr ytcld is 45 - 200 gpm
from Chm Nai o Aymthaya and cxtcndmg approxxmatcly 10 km from the
river 1o thc both sides. - Although the y:cld 1s high in quanu{y, -quality

.may be problematic dcpcndmg ot 1ocauons In aqulfcrs of 10 - 200 m

depth from the ground surfacc, sdlt coment is frequcnﬂy found a8 well as
iron. Groundwatcr has o bc dcvolopcd carcfully to avold over
exploitation. The Ccntral chlon is . behcved to be a rechargc area - for the
aquilers- provndmg groundwatcr to the Bangkok Motropohlan chlon
(BMR). This mdlcatcs “that ncganvo offects w:ll not be Inmltcd to the - areas
of over exploitation, posmb}y in. the UCR but cxtcndcd to the BMR where,

even now,-groundwator }S a SCBI‘CG YCSGUICC.

Surface Water 'Availab!c in the UCR

Table. 12.1 and Fig. 122 summanzc the  water availablluy and potcnual at

Chao Phraya River Delta, Chao Phraya River itself, upland -area, and Pasak
River itself. :_In __lho table, wet scason is from July_ to December and dry.

season is Januwary io Jume.
PRESENT WATER RESOURCES UTILIZATION
Chao Phraya Ir’rigétioh Project in thc-‘D'elta Area

The Greater Chao Phraya’ Irrigation Pro,-cct is now in tho stag'e of
operation and maintenance. The ‘total project arca is 1,249 248 ha, of
which 914,000 ha is in ﬁle UCR

Maoy' facilities were constructed as componeots of _'..iﬁe”:_('}:rca:{c{._ Chao
Phraya Projects and they “are being operated by Royal irrigation., |
Dopaftm'ent_ (RID). = Those facilities arc: Chao Phraya Dam, 'a:*Ch_a_i-: Nat,
Rama VI Barrogc, six head regulators (five at Chao Phraya Riv'or and one
at - Pasak Rwer), main canals (Chal Nat - Pasak canal Chai Nat - Ayutthaya
canal, Non River, Suphan Rlver, and Makamthao - Uthong canal) canal

system including lateral, teruary and other’ canal networks, regulators in
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Table 12.1. Present Water Resourdes'Avai!ability'and Potential

(Unit: million cubic meter)

~Surface water avai}ability (1977-1986 avarage) Wet Seasohbry Season

Chao Phraya dt,lta.

" Water release from Bumipel and S1r1kit Dam ' 3,800
Water ‘avallable at-Nakhon Sawan and Rama VI - 18,500

Wateridiverted to the whole delta at Chai Nat Dam 6.700

Water deiivered to [he UCR delta 3.790
L2, Chao Phraya River Watex release at Chal Nat Dam .

Flow needs* . _ _ 2,000

F‘lood spill‘“’ - . 10,760

3. Upiand area water resources potentlal .
Chai Nat. Sara Buri and Lop Buri Provinces 1,176

4. Pasak R;ver |

Water resources poten{ial at Kaeng Khm 2,146 |

6,200
7:400
4,200
1.450

2.000

1,060

785

206

Note :* Flow needs is the amount o satisly downstream water demands.
** Fiood spillis unavallab!e to downstream demands due to uns!able flow of released floods

) 7—-——-\/\/\/\,-—-—-—*1
AYAANANE R I m Irrigation Area
MWJWW 770000rai

“Fig. 12.2 Water Flow in Chao Phr_aya Delta In Dry Season
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the main canals and “the” canal systeiit, pumpmg stahons and fiood
protection drkes along mam rlvcrs and canals. Tlrc Frg 123 shows _
locations of the facilitics constmcted for thc Greater Chao Phraya PrOJect.

Water Allocation for 'Ir'r:ig'eitc'd - Agriculture -

: The Grcatcr Chao- Phraya Pro;ecl was 'desi'gncd- for. supplcmcmary ‘water

supply for wct season rice as well- as flood dramagc with: thc constmcllon

~of largo ‘dams | in thc upper basm, however, dry - season lrrrgatlon “has

' bccomc possrblc Once dry- scason waler is made avarlab!c, _watcr demand

for dry s¢ason’ crops emcrged and it has been increasing. Thrs snualron
has created difficulties in waier a!}ocatlon and problems m socral or
cconomic equrty among farmcrs and regronal economy, smce water

available at upstream dams cannot mect ‘alt- of the dty- season water

'demands

Irrigable arca in the dclta is 7,808,000 rai. The cultivated arca wrthm ‘the
delta varles espccrally in dry season, dcpendmg largely on water

av_aﬂabrluy, as -shown be]ow

_ wet season . | :dry season
1974 TTT62a1.000 el 1.2%9, ooo rhi"
1982 6,124,000 rai .~ 3, 326,000 rai
_1987 . 6;0_68,000 raic 2, 532,000~ Tai
Average 6,143,000 rai 2,714,000 Tai |

(1976-86)

The averago 1rr1gatcd arcas in lhe UCR are cslrma[cd at 3 238 000 rai in

wet scason and 770, 000 rai in dry season.
A comparison between the water delivered to the delta during wet season

versus that during dry season. is showh' in Fig"' 12.4, . It also shows lhe -

irrigated area in the whole delta versus that m the UCR
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o : irrigaled area
ed water : ALpl @ e
Deliver 6:143,000 13l
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0
<
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]
=
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~— JCR i

“Wet season

~——— 'Whole delts  ——=

2,910 MCM
Irrigable area 7,808,000 rat
Water diverted trrigate_d_ area
4,200 MCM-* 2,714, 000 rai

-~ [7700007a]

"

- - Dry season

—{1,944,000 rai |

FODINANAN Ay

-

2,750 MCH

lrrigable arsa

Fig. 12.4 Diverted Water and Irrigated Area in Wet and Dry Season

Water allocation practice by the RID is a kind of land use control by the
government.  Fig. 12.5 shows such a.govemment'practic'e in'dry -season,
The RID is finding difficulty in such conirol over farmers. In a dry
season of 1988, the RID'setr a target to. irrigate 744,000 rai _of.p'addy iﬁ the
Region 7. However, unplaned area for rice of additional 988,000 rai ‘was
plan'ted. with rice due to high marlici_' Pricrc' of rice. Sini"i]ar.'-'s'itu.a'tioﬁz-“ was
Obsérvcd'in.the Region 8, i.e., actual plaﬁted area of 680.000 ra'\i.‘cont.i'ary

to the government plan of 200,000 rai.
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Anothcr problcm is mcrcasmg comphcauon of land use in lhc dclta
Although the Great Chao Phraya Prolcct was dcs1gncd for ‘wet scason

paddy, othcr agricultural producuon acllvmss which require water

supply are mcrcasmg, such as cash . crops, vcgctablcs and fish culturc

Tlmmg and the amount of water - supply to these agncultural producnon _
are different -cach others. The. dwersmcatmn of agncultural produce is

now imposing dxfflculues to the RID
Small and 'Mcdiﬁm Scale Water Resdurc'es DéVclop.m_g;mr

The upland arcas is depcndent mamly on ihe rain- fcd agnculture Small

and mcdlum scalc water resources projccls have bccn 1mplemcnicd by -

‘the RID as wci! as by othcr govcmmem agcncws Locanon of the smal!

and - medmm “scale pro;ects complctcd by thc year 1986 and a few small

‘scale prolects ‘under construction in 1987 are shown in thc “Fig. 12.6.

Irrlgable arcas’ by ihe smail and mcdlum water rcsourccs development

projccts of RID, which were complclcd by the year 1987 are shown below:

Changwai : * Mcdmm Sca]e S _Srnall Scale .
Chai Nat 23 ooo O 157,000 rai-
Lop Buri © 47,000 rai - - 108,000 rai-
Sara Buri 97,000 rai - 25,000 rai
Total T 167000 ti . 290,000 rai

It should be noted, howevcr the total u’ngable arca is not necessanly

irrigated cvery year owing lo the rain and a lack of fac111ty maintenance.
Urban and Industrial Water Uses

Sources of urban’ water supp]y in the - UCR are natural Tivers; 1mgation

canals and groundwaler The total urban water suppiy in the UCR is.

154,800 m3/day, wluch is 20 MCM in total annual volume Assummg dally

usc. of 130 liter per caplta, this - amount of watcr supply is esnmatcd to.

cover 59% of thc present urban populauon

Rural scttlements utilize water at natural rwcrs, mxgatmn canals and

ra_m w_atcr. The tntal amount of domcst:c watcr consumptlon by rural
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settlements may bc_csii_malc_d at 36 MCM/ycar by -assuming 50 liié_:l_' _pcr”

capita per day.

Bangkok Mctropolltm Watcrwo:ks Authonty wuhdraws water from the

Chao Phraya River and its . volumie amounts to 778 MCM

- Sources of mdustnal water supply, in- the UCR, arc mamly groundwater,

but -Chao Phraya River and other natural rivers are also uuhzed

According to our mdustnal survey, hlgh dcpendency IS found on river

‘water - m Changwat Ayulthaya and on gloundwater in Changwat Lop Buri

and _Sara Buri. The total amount of mdustr:al walcr at prcsent is

estimated at 50 MCM/year in the UCR. -
Balance of Water Availability and Utilization

Table 12.2 shows the presem water avaﬂablhty and pt}tcnual together
with water uses in the UCR. It is clear thal availablc watcr is sufficient. to

satisfy water use demand.
Table 12.2 Present Water Re_sbu_fces'AvailabilitylPo_témia!' and'_l'i'sés;'

e o (Urul nul!ton cub:c meter)
Surface water avallablllw {19’77 1986 avarage Wet Season DrY Season

1. -Chao Phraya delta

Water déiivered to the UCR deita - 3,790 1_.{450
2. Chao Phraya River : Water release at Chai Nat Dam : :
Flow needs® _ . _ - 2,000- - 2,000
Flood spiil** : : o 10.760 1,060
3. Upland aréa water resources potential - ' o
Chal Nat, Sara Buri and Lop Buri Province 1.176 - 785
Upland (available storage) 78 78
4, Pasak River o : -
_Water resources polential at Kaeng Khoi - 2.146 206
Water uses - : _“Wet Season Dry Season

5. Irrigation water

UCR delta g 3790 1 450. ;

6. Domestic water ' o S .
Urban settlement - . : : : 100 ' iO
-Rural settlement : BNV Ce18 -

7 Industrial water . - - : s e 250 .o 25

8.Total volume of 6. and 7. L B 53 - 53

Balance :Volu‘me of 8. i3 met by.lh‘e aVaiiabIe wate’r'of'}'; 2. 3. 4 and groundwvater.

- Note .‘ Flow needs is the amount lo sansfy downslream water demands 3 s
Flood spill is unavaﬁable Io downslxearn demands due lo unstab!e llow of released ﬂoods '
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: Howevcr, watcr avallabnhiy in the delta (no. 1 in the table) is not’

_sufﬁclcnl for potential- dry’ season irrigation demand.  Chao Phraya River

release (no. 2 in the tablc) is not sufficicnt for the river nav:gauon

E whcre ‘thie’ nav1gauon ‘demand "is 300 m3 /second,: which is cquwalcnt 10
© 47,000 MCM- in each season.

12.3

_2)

‘Water Resources Balance of 2010
-Ir.ri'ga"ﬁo'n Water

“After the "_"maj'or. ‘project “improvemerit in ‘commiunication and data

jmanagémehﬁt' system." js completed, water us¢ cfficicncy will rise by 5 to

10% in the whole delta. Ten perc’:crit increase is equivalent to additional
145 MCM available for the UCR in dry season.

Water conscrvation in, the up:pér delta bf 'tht.;:rUrCR would yie'ld. éddiﬁonal
water at the on -farm . level ThlS amouni, which is avallab]e in dry season,
may be assumcd with " the targct of 50 MCM in the gravity 1rr1gataon ‘arca
of the UCR In the upland ama, the iarget of small and medmm scate
water rcsourccs development is sel to create the storages for - the 10% of
total annual run-off, which is equivaleént to 200 MCM. The present level

of storage under the category of sma]l and ‘medium scale projects, is 4%

_of thc armual run- off

Pasak Dam may be constructed at Pattana Nikhom of .Changwat Lop Buri,
The amount of availed watcr may, then, be assumed at 7 m3/second or 100

MCM in dry season.

Dé’rﬁéstic’. “Water’

"The total -amount of domestic water supply for the UCR, in’ 2010? is

estimated- at--142"MCMiy¢élr. Metropolitan Waterworks Authority will

" continie to - withdraw waier from Chao. Phraya. River, and it plans. to

'in'take water from .. Maekioﬁg River, Thc_ intake from Chao Phraya _River

“will reach 1700 MCM/year in 2010.
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Industrial Watcr

The total amoum of mdustnai water Supply, in 2010, is cstnnated at 166
M_CM/ycar. This. volumc 1s at thc similar lovel of domestic water supply

Water Resource Balance

Table 12.3 presents the water resources - balance in 2010. ~ The pro'j'ec'led
volume  of water ‘demand for domesuc and’ 1ndustnal consumpuon is 154
MCM per year for cach wet and dry scasons,. The annuai 1otal is 308 MCM
~ per year. Th:s amount is: 10% and 4% of watcr to be delwcrcd to ‘the delta
.area in the UCR in wcl and. dry seasons, rcspecllvely This sharc of 10%

in “dry sc_as_on is _ralhc__r_ s1gn1flcant..

Table 12.3 Water Resources Balance in 2010

VL . " (Unit: millioi cubic meter)
Surface water _av_ailabiliiy,(ZO.lm-- - Wet Season Dry Season.

1. Chao Phraya delra:: e : R :
Water .delivered 10 lhe UCR della , 3.790 1,595 .
Availed warer storage by water conserva . S50 0

2. Chao Phraya River : Waier release at Chai Nat Dam e
Flow needs* : L 72,000 2.000
Flopd spill®* - . : - o, 760 S 915

3. Upland area waler resources potemial/avallablllty o
Upland (potential) 1, 176 S 785
Upland (available srorage) . 240 200

4. Pasak Dam _ _ . ) _
Availed water resource. ] : RS 106 oo

5. Pasak River , :

“Water resources po[enllal at Kaepg Khol 1946 206

Water uses . : Wet Season _Dry Season

6. Irrigation water _ . . o T
UCR delta ' ' © 3,790 ¢ 21585 -

7. Domestic water .
Urbdn settlement : : 35 35
Rural settlement. . . - _ , L3600 36
8. Industrial water o T S 83 T 83
9. Total votume of 7 and 8 . e e 154 0 154

Balance :Volume of 9. ‘s met. by the aval]ahie waier of 1 2. 3.4.5 a'n"dég,r-‘.oundwater.‘

MNote ;* Flow needs is the amount i salssfy downslream water demands :
** Flood spill iz unavdnlabre to downstream dermands due to unslable liow of: re!eased ﬂoods
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Assuming 30% of 154 MCM may be met by groundwater, 108 MCM is to be
met by (1) delivered water to the delta area of the UCR, (2) Chao. Phraya
River flow nceds, (3) upland storages, (4) availed water by Pasak Dam, and
(5). Pasak River itself. A total of (1), (3), and (4) together with 10% of (2)

' ..'and.(j) -amounts to 2,166 MCM. - This total should be sufficient to satisfy the

increased_watqnﬁ;dcmand of dome_stic and industrial scctors, which is 5% of.

the .available total. - Local water shortage may ,however, be forescen at

Sara Buri .area since urban and- industrial growih is cxpected to take place

around Sara Buri.

P:r',oposed_: Proiecté

()

._(_Ihao Phraya Delia Irrigation Redevclopment
Chao Phraya Irrigation Operation Improvement Project

- This project aims at enhancing overall efficiency in the utilization
. of irrigation water by improving ¢communication and data
.. management systems as well as by improving operation ‘of ‘major

- siructures -of RID.~

_This -proj'ect consists of: (A).installation of equipmeni such as

telemieters and radios at water level observation stalions and

(B) civil: works such as improvement of on-farm facilities and gate

structures, and canals. The gate structures can be automated by

replacing present manual operation. This project gshould be
.ir_nplemcntcd by -the RID afier the completion of feasibility study.

‘Chao Phraya Feeder Canal Rehabilitation Project

The RID's ‘maintenance aclivities are limited with the resources 1o
: .-..-pr'opcrly-mai'ntain- all of its facilities from the main to sub-lateral
_canals. . The maintenance’ of lateral and' sub-lateral canals can be
_made by farmers without any technical difficulties.  Although

- maintenance activities by farmers 'should be made by their own

resources as they are the beneficiaries, a government's financial

source may be utilized as 2 part of the resources.
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Pasak River Basin Development - -

(1)

(2)

* Pasak Small and Mcdium ~ Water Resources Project

This pI‘O_]CCt is: mlendcd to make - morc - watcr avallablc for various

farmmg activitics such. as: ‘paddy, upland crops, - orchard, hveslock

‘and fish culture ‘in the Pasak Basin. The upiand arcas: are "

traditionally . dcpende’ﬁt on rain-fed - agncullure and are subjcct o
unstable: production; howevcr, “the upland arcas havc received Icss
water - TESOUrces mvcstmcnt in ‘the past. By 1mplementmg mcdmm
and small scale progects, sioragc may . be increased’ from thc
present lmrel of 4% to EO%_of total run-off in the upland area.’

Tt is recommended ‘to conduct a study for idcnt’ifying_ potential sites
of medium scalc projects in the upland areas.  Small ‘scale projects
are to be’ rcqucsled by the local pcople and submitted to the central
govcrnment lhrough local level agencies, and: then the National

Water ‘Resources Commlttce makes - coordmatmn for their

'-.1mplcmemat10ns by - various agencncs Since ‘the xmplcmenlauon of

large scale Pasak Dam pro_|cct is rbcommcndad thc coordination of
medlum and small scale projects with the Pasak Dam pro;ect will be
ngcessary in- terms’ of water TESOUTCES deveiopmcnt and
beneficiaries. It is 1mportant-to avoid possible overlaps among -
medium - and small projects. - Coordinating role of the National

Water Resources Committee will be vcrjv importanti.

Pasak On-farm . Water -Storage Project

This 'pr'oject is intcnded to make more water available for farming
aciwmes and at the same time to improve environmeni by’
mcrcasmg vegetation ‘on thc upland arcas - Water conservalion

may be made. by crcatmg water storages  in varlous forms ‘such as a .

- farm - pond _and_. raised-bed _culuvauon. ‘This - activity should - be
~ performed either. 'by indiv'idua_i--'-farmers at 'on}fa:rni -level  or by

farmers groups collccnvely Technical “advices may be provided

by the . government agencies:

'«‘\.'
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The water slorcd in thc ramy season may not be sufficient for the
' wholc dry -season if catchment area and - storage size are small.

Aftcr water conservalion storages are created, the need of more

- stable water supply will become hlgh amorng farmers since they

have lhe measure of - water storage ‘and they arc accustomed with

using water for agricultural activities.  Then, the need and _
- .preparedness of farmt,rs o, 1mplcmcnt the medium or largc scale

| reservoir projects will increase. Wuh its implementation, the

medium or large scalc reservoirs may be connected with the

farmers storages; and - this arrange will result in ‘high efficiency

- in the . government mvestment of medium and largc scalc project.
Pasak Dam Project

This project - is intended ‘1o increase water availability in- the upper
east delta and  particularly at Sara Buri area. The original project

objectives - were 1o incrcase water availability "in the lower " east

- delta and 10 mitigate flood at the downstream of Rama’ VI Barragé
“and“in the lower east delia. It is"recoinmeﬁdcd'to shift the: m.ajor
" benelicial areas of -water supply  from the lower east delta to Pasak
' Basm and - upper ‘east delta. Pasak River Basin 'deserves to receive

"the benefits from- the project since a part- of the basin has to

sacrifice the area to be inundated by the reservoir,

There 'ar_e two proposed sites for Pasak Dam: at Phattana Nikhom as
upstream site and Kaeng Khoi as downstream site. We recommend

the upstrcam site. This is because the scale of inundation would be _

‘closer 1o a socially acceptable Icvel at the upstrcam site than the

downstream site, Upland' areas of Changwat Lop Buri and Sara Buri

have a chance of utilizing the reservoir by both reservoir releases

and pumping from the rcservoir.

This 'pfojcct' will increase “the flexibility of water management in
both the upper and lower east delta. Such flexibility will be gained

by ‘the fo"Ilowing ‘manner.  After the completion of Pasak Dam, the

upper cast delta can utilize more water from the Chai Nat-Pasak

Canal and this increased amount may be substituted by Pasak Dam
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 reloase for thc 1ower cast: - delta, By having':l'wu sources of water,

“the cast, delta w111 gam flcxxbla water” managemcnt

Bcncﬁts of ‘the dam arc “not - only : for the agnculturc It has mulu~

purpose . bcnefus i Thc progects lmplcmemauon wnli augmem
. water avatlablc for: lhc GSIC,: where ‘urban- and mdustrlal
development is planncd ThlS wxll allow more flexible- watcr

rcsource managcment wnh thc existing . water sources .at Chai Nat-

_ Pasak Canal

: -Groundwatar ‘ _P'o,tc_ntials, Stjxdy__ ._I_?rojé'c:.t_ .

This pro;cct is mtendcd to facﬁltate and to the comrol groundwaler use

by mdusmcs in the GSIC. As deqcnbcd above,‘mdustnal water uscd are -
expecled to, increase in Changwat Sara Buri. T is: always bencficxal 10
“have. alternative sources of  water. suppiy and surface watcr and
groundwater can be used conjunctwcly, which . is safe. for. mdustry and.

for resource. conservauon as well. ~ By: evaiuatmg groundwaler potcnuals

in tcrms of locat:ons and safe- yleld, it will.- facilitate - mdusmes o secure a

source of water supply and ~more nnportantly, it will restrict the.

" industries. from over- exploxtauon of groundwater, - This: study should be

conduct_cd..by-.tha._Depa_nmam .of Mineral - Resources:
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'13. TRANSPORTATION

13.1 Issues

"'The Ui:ipe_r- Centtal-:Re_gion (UCR) i§ situa_xfté_d"'i_n ‘Central: Thail_and, :di'rec'tly_ no?rth'
of Bangkbk - "It is roughly "Y" shaped -and 'Séi'veq-'a"s".the gateway for Bangkok'lo- o
' 1he entue northern and nonhcastsm pnmons of thc nation (see Flg 13.1). ', The
detennmatnon of: transportatmn devclopmcnt is to. apply thc ‘magro-spatial |
consmcratmns of spahai dcveiopment of the UCR In essence, the following

1ssues are 1mportant

- Bangkbk Urbanization tends to expand radially along transport corridors,
' paniculérly highwdys ~This tendency" should be countered’ by the
‘creation - of a transpoit network which mtegrates rcg:onal cities in and
. around the ’UCR Thus. is interiegional links other than the Bangkok
ccn_tercd-qnc_s shiould be strengthened to aid in the development of

regional cities both within and outside of ‘the UCR.

In order 1o take advantage of its function as "national gateway" and to-
mitigate the associated prob!cms' of traffic congestion and deterioration
of thle'ﬁenvironmcm- in heavily traveled areas, heavily travelled arterials
thi_ch-*pﬁass' through the region should also be _. improved, - strengthened,

and made more direct.

S Industnahzauon of the Eastern Seaboard (ESB) of the Guilf of Thailand
- "calls for dlrect conncciions between reg:onal cmes, and - the mdustncs
: and ports along the ‘ESB. Commuous expansion of the national. ‘economy -
will | warrant the diversificd- modes of  transport which - includé h1ghway,
- rallway,’ 'petro_icum plpchne ‘and inland water 'way between the BMR and

other paris of the country. including the UCR: -
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Inbound & Ou’rbound Bangkok Shipmen’rs
UCR Compared with' All Other Regions
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- Fig.13.1 The UCR as a National Gateway

- For the intraregional road network, all - Changwats within. the: UCR should
be connected by reasonably  direct links at am appropriate level of

service.

- . The UCR is a major corridor for the export of rice, maize and ‘tapioca. As
an ecanomxeal means of transport, inland waterway transpon plays a
Spemal role in' the export of these commoditics as well as in the transpbrt
of low unit value balk - cargoes. - Duc. attention should be paid to this means

of transport - especially for agricultural export in light of cargo- specxﬁc
intermodel coordmatxon ' '
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' 43.2 'TranSPOﬂ in the Upper Central Regldn
13.2.1 The Highway Network : Arterial and Collector Roads

_The Exisﬁng Nclwork

The prosent artenal and collector - network in the Upper Centrai Reglon is
1llustraled in Fig. '13.2. " The network as. shown is cssentlally the oxnstmg ,

:network mcludmg two new bypass lmks around Lop Bun and Ang Thong
:_w}uch are curronily under construcuon The bold’ lmcs in the figure

E;l!ustrate artcnal roads whllc the narrower ones show 1he collcctors The

network consmts of lhe nctwork which is current!y under the

Jurlsdicnon of thc Dcparlment of Highways (DOH), and ahgnmonts are

: from numerous sourccs

The Approved Network

' .The are 50 DOH highway pro;ccts for wluch the budget has been secured.

"I‘here prq;ects are the ones whnch were mcludcd in the Sixth National

Plan, and are therefore the changos to the ex:stmg fietwork which
should be mclud_od in the future network. These projects are
incorporated into the map in -Fig. 13.3. Total length of highways under
these projecfs .reach 1467 Km2 (3[_}_Km per project 'on"averagc), and most

of them are improvement and a'sphalting work on existing roads with

-excepuon of Sara Buri and Ang Thong hy passes,. which are new

COHS[IUCEIOH

We have analyzed ‘the present network from the threc viewpoints of (A)
df):sign'- standard, (B) the level of service (LOS) for present iraffic demand

aod (C) the circuity factor in view of futurc traffic demand.

' (A) | Design  Standard

Overall; the distribution of road kilometers by functional
classification is squarely. within the normal range for those in the

- US as is shown below in Table 13.1
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Table 13.1 - Distribution of Road-Kilometers by Functional Classification
Road Upper Central Region ~ "AASHTO
. o — : : Standard
class Road~km Percent’ o , :
Local ) 4,861 69% | - 65-75%
Ccollector 1,636 23% | 20-25%
Arterial 587 By | 6-12%
L’I'O'tal 7,084

Soorce "'Road Depanment in lhe Centrai Region”, JlCA and
"Sludy of Rural ‘Roads" DOH ’ : .

However, therc is at prescnt oo much acccssnblhty along the
arterio!s thus 1mpedmg thcnr pramary funcnon to- cnhanco trafﬁc

‘mobility.

The artonals wnh thc grcatesl problems of access. arc alrcady parl
of lhe DOH plans for 1mprovoment These problems were pnmanly
observcd aiong Route 32, thc Asia H:ghway botween Bang Pa-in
and Sing Bun This road is- already pianned for 1mprovoment and
will be - dcveloped as a four—ianc divided h:ghway ‘with grade.
scparated mtcrchangcs at Bang Pa-in, Ayuithaya, Ang Thong, Sing

Bun and Chai Nai,

It is felt by the study team that other planned xmprovemcnts to
Route 1 between Bang Pa-in and Sara Bun are demdcdly ovcrknii
as: thc plans call for a icn land hrghway compnsmg a snx Ianc
tollway flankod by two lwo lane service roads. Based on the
-_cxlst_mg level-of-service and ~any concewabic iticrease m traffic,
this presénily' four-lanc road has no perceptible "'imorovcmcnt"
In order 10 test the sensnmty ‘of thc level- of~scrvu:o on thlS road.
a fest was made’ by mcreasmg the avorage daﬂy trafﬁc by 50
percent, and “then by 100 pcrccnl and calculatmg the - changes in
the - level- of-service. Aithough the 1ove1 of-service does - declme-

'_with such drastic changes in travel volume, _the.changcs ca_l_r-.bc
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(B)

most likely i-_ralicviatcd' by -incrcésing the thoroughfarce “to six 1anés :

or §o.
Level of Service {1.OS)

A scchd"mcthqd for the evaluation of the network and the -

detérmination of network improvements is the level-of-scrvice

- (LOS) criterion,. This mecthod includes boih road gcomctry and the
- trafflc volumc as vanables

_In the UCR the existing levcls of service for two- lane roads the LOS
“is normakly in the A:1o C category, and very few link -

1mprovements ‘need . to be made bascd on lhlS cnlcrlon The links

whlch gcnerally ‘do néed to be- 1mproved arc almost without

_ _'excephon in “the atcas where merovements are either underway

“or in the approved futurc network, Thus by__thc LOS criterion

alone, -only. one of the UCR re(:"orrﬁmended 'propOSals are based on

_'lhe"trafﬁc volumcs In order fo make the LOS éalculations, the

exxstmg DOH mvemory for all roads in the UCR was combined with

" the most recent traffic counts available (1987). The results of the

calculations are shown in~ Fig. 13.4.

'As expected, ‘problems:. were concemrated along Routc 1 south of

Bang Pa-In, Route 32 all the way through the. UCR, and Route 2 east
of Sara Buri. Other Sigmflcant problcm areas were Route 311
between Lop Buri and Sing Buri and Routc 1 between Lop Buri and

Sara Burl. Thc_ link in the network, and remained so even after

B correcting the data base to .reflect recent road improvement.

- All of the pfbblems except Route 311 and Route 1 leading to Lop
: ,Buri are scheduted for major improvemems by the Department of

nghways Route 1 improvements are currently under -

construction, and planﬂed to be continued all the way 10 Sara Burl

Routc 2 is planned to become four- lanc ali the way from Sara Buri

to Nakhon Ratchasnma, and Rouic 32, is planned o become four-

1_ane from Bang Pa-In to Nakhon Sawan.
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(C) . Circuity Factor

- Circuity factor is' to compare the . congested travel time (baéed o 80
km/hr design- speed) with the theoretical shortcs! possible travel

time: between Changwat ceniers based on the same specd  along a
: stralght line.

thn':lhis circuity factor was plotted against the number of daily
trips in 'thé'y&ar 2006 from ‘a previous JICA study for highways in
< thesame - region ‘between the samé set of O-D ‘pairs, an’ mtercslmg
-'--patlem cmerged as is shown in Fig. 13.5.0-D pairs where the
- number of dally trips was high and the c1rcu1ty faclor was- high
- -were “considered as- higher- priorities for :mprovemcnt The most
--szgmﬁcam problems 10 'emerge weére concentrated around Lop
‘Buri, with the problems worst between Lop Buri and Ayutthaya,
- Lop Buri and Ang Thong, and Lop Buri and Suphan Buri. In-every
case Route 311 was: part of the path.

_ [Link Improvement Priorities ]

4.0- —— : : :
' | Highest Priopity Projects |-

1.5 e : _ L
i o w .2
oLmuest Prioritigs jlg - .
B s , 1000 1500
' " NCA  Year 2006 Vehicle Trips :

L~
g } L—LOp Buril — Anglhong k Ayullndya — top Burl
N30 )3 ,
) ‘é’ : L Lop Buri 1 Suphon Buri
s
o .l 1872 _ ‘é g
204 1
8 % ﬂ z‘ 1& 7
~ ]
e _
o
M
O

" Source UCR Analysis and "Road Development in the Central Region”, JICA, 1989

o ng135 Circuﬂy versus Demand Predictions : Priorities for Improvement
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13.2.2 Loca! foads

The UCR appears to be relatively well served with local roads when their é_icnsity
in terms of the number of road kilometers per square: kilometer is compared. to
the density. in other rcgions. However, road service is generally poor in
selected arcas of the UCR, notably in Ayutthaya and paris of Ang Thong

provinces which suffer from chromc floods (sce an 13.6.).

The simple fact that road scrvice is' generally poor in parts of Ayutthaya and
Ang Thong prbvincc does not, in the opinion of the study team constitute a
significant problem which requires immediate action by the Thai government.

It was observed that during the dry season, 'a large number of people are able to
travel by song thao atong roads maintained by the Royal Irrigatioh
Department.  During the rainy season, even though the buses still run, péoi}lc
often take one of the rua hang yao or passenger boais which serve as a sort of
"water-bus" and are ubiQuitous in the area. A number of arcas which are not

served at all by bus are still served by boat.

The area under comsideration is basically a flood-prone rice farming region

which has clearly been cstablished as ecotogwally sensitive. Wuh this in mind,
< any new road construction should consxdered quit carefully, as it can easily lead
to changes in land use, particularly the construction of industries which could

quite ecasily harm the natural environment.

Another environmental concern is the fact that in order to build am all-weather
road, particularly in these arcas, the road must be constructed on an
embankment to raise it above the rainy season flood level. This embankment, in

turn causes damming probiems that exacerbates the flooding of the region.

Local roads have been constructed and maintained by a number of central
government agencies as well as ldcal governments and their s’ubdivi.sions The
central government agencies involved arc Public Works - Department, Office of
Accelerated - Rural Development, Departmcm of Hnghways Royal Irrigation
Department, Agricultural Land Reform Office, Commumty Dcvciopmem:
Department and National Security Command. There is a great need to coordinate
planning of !ocal roads at the Changwat level ‘and slrengthen planmng and

coordmatmg capablhty “of local authorltles and Changwat admm:stratmn
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If decisions are 0. be madc or az least mﬂucnccd by local rcsndcnts. the quostlon
remains aboul msuwnonal capabnlmos 1o fostcr necdcd commumcanon
between local rcsndcnts and govermment - agencies w1tll 1mplomentatlon
capabilities, At any rate, this ‘most likely should be done through exlstmg

agencies.
13.2.3 Railways

In 1987/88, about 155 mllllon tons were shlpped out of the UCR This - represents
25.0% of the nanonal total,  ‘Three types of bulk shlpments petroleum products.
rice and cement comprise 65% of ail. rail freight, and the use of umt trains
(entire trams dedicated to a smglo product) has bocomc lhe most common typo
of frclght shipment. In 1987, over 99% of all frelght lonnage was by -unit train,
Due to the fact that a significant . poruon of rail transport costs - are involved in

" loading, unloading, -and - shunting opcratxons, Yine * haul dlsiam,es have “gradually
been increasing and cargo trafﬁc is almosl exclusively full container load
(FCL), In sp:te of such economnzmg measures, the annual deficit due to rail

freight hauling has increased - over 'time.

As for passenger lraff:c, in 198? there were. JUSt undcr 6.5 milhon passonger
trips by rail which ongmated in the UCR. ’I‘he number rcprcsems
* approximately 8.3% -of the total paqsenger trips of the national total of all rail

operations.

The average number of UCR-Bangkok based pas-seng'ers on each train - passing
through the UCR was over 450. This clearly shows thai the demand for travel by
rail is inherently quite high in_ spite of numerous operational problems that
State Railway of Thailand (SRT) is experiencing. - ”

The major rail stations in the UCR, or stations more thao 2-70.0'. paséengors per’
day are Ayuithaya, Ban -Phachi, Tha Rua, Lop Bun “and - Kaong Khoi, 'Statioﬁsr
with between 500 and 2,700 passengers per day are: Bang Pa-in, Ban. Mo, Nong
Don, Ban Mi, Nong Saeng, and Sara Bun ‘Ban Mo and Ban Chong ‘Tai in the UCR
are two of the larger frclght statlons in -the nation (sce Fig. 13 7) .

As shown in Fig. 13.8, lho-opcrational.problom- of the SRT feou'lté i’n:lrain' delays
especially in the north and northeast of Bangkok. ' Problems cxist in- lhe UCR
between Ban Phachi and Lop Buri (the northcast Ime) because of thc _single
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lrécking north- of Ban Phachi, From Bangkok to Bang "S_ué,rof grade

greatly -hinder operations,
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~ The -northeastern -line. is plagued - with - gradient and curvature “problems
belween Kaeng Khm and Pak Chong: which causcs both low haulmg capac1ty
“and line capacaty problems Bctwccn ‘Bua Yai and Nong Khae, - lhcrc are also
preblcms of curvature, and excessively long blocks of low grade. Between Ban
Phachi - and Kas'ng'-Khoi -are additional line capacity problems,

In an"ef_fo.,‘rt. 0. solve. -théSe_ problems and increase the use of the existing railway
__-net_work-,_.—'SRT plans to - implement a number of projects. -Of them, those which
will directly- benefit the UCR are the following :

1) Apprd\?é'd- " Projects

. (I)‘ - Signalling 'improvcmems are currently under way. within the UCR
. which- should improve on time pérforma'nce in the very near
future.

: (2) | Constfuc;ion"of_.a new linc between Klong 19 and Kaeng - Khoi
-should iﬁc‘réase freight traffic 10 and from the UCR to the ESB. This
- line may be used to the advantage of the GSIC. Much of .its .
-advantage may lie in the fact that it frees the ex:stmg track below
Kaeng Khoi 10 some extent to allow for more passcnger (rains 1o be

run . to -Bangkok.
2) Plagned Projects

(1)  Elevation of rail tracks in Bangkok may hclp somewhat to case the
extremely conservalive operating practices of trains passing

- ‘through = Bangkok.

{2) Doﬁhle tracking between Ban. Phachi and Nakhon Sawan could
greatly improve northern line operations, and is highly

recommended by the study team.

(3): D.dublc*tracking between Ban Phachi ar_ld.Kaeng Khoi- is. also
. proposed,--and - will take on special urgency with the construction
of the proposed Sara Buri oil pipeline terminal. Although SRT will

_ fose ‘much. of the pcholcum unit train operation it currently

enjoys from Bangkok, it will likely continue to serve from Sara
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Buri and bcyond if the terminal is “built there. - In -fact double
tracking not only to Kaeng Khoi, but on 1o ‘Nakhon Ratchasima: is”

encouraged by the sludy team.

Inlensxfymg trafﬁc congesuon in Bangkok wnll cvenlually warrant the
iniroduction of hrgh capacrty inter- city rail as a major means of
passenger transport in-"and around the BMR. 'I‘hc proposed sky. ‘train ; nmst
efﬁcrently be. utitized by !mkmg it. with. the inter-city Tail, Onthe part - of
regions surrounding the BMR, the - efficient absorpt:on of the actmues
decentrahzc from in core cities will be made possible by makmg use of
the rail and its stations. - A vicious cycle of ribbon-type urban sprawl and
intensified and cxpandmg traffrc congestion would continuc to an extent
that the natlonal econom:c growth. is. obstack!ed by detcnoratmg urban
service  efficiency in Bangkok unless such : basic  solution ‘is made for thc

transport problem  of Bangkok.

The inter-city rail "should be considered not only toward  the northern
direction, at whrch 1he UCR. is snuated but toward ‘the south eastern and
western - directions within a long-term framework of mfraslructure
network - development in. the central region. The mter-crty rall could be
laid out on either the existing SR'I‘.net'work or a totally: new network
depending on the prospects of‘mObilizir}g investmient cdpital, - especially

from the private sector,
13.2.4 Inland Waterway

Transport of bulky, non- penshahle goods by miand -water _has - been, and is’
expected to continue to be an 1mportant form of commerce in’ the UCR. Thrs is
especially true m the case of cargo for export, as it is possrb!c o bypass Bangkok
fand transportanon problcms “and proceed directly to the pon; at.’

Ko Sichang or at Laem Chabang in the future,

Inland waterway (ransport has been plaguedl with probléms of water 'deplh,
meandering and bank erosion, dredging,” and ‘lock width - and dcpth in:Chao
Phraya River and Noi River, . Thc problems -are much less - serious in Pasak

River.
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.Prescnt ‘traffic is ralhcr heavy * on the Chao- Phraya River south of ‘Ayuithaya
and - the Pasak River: south: of Tha'Rua year round. - Tt is felt that there is still
reom: for' additional lrafﬂc._and it is expected 1o grow in the near future along
_wuh the growth of the GSIC Among the factors to encourage this growth are
_the ' proposed agro processmg center, ‘and the opening of the new Pasak
collector roads. -As shown in Fig. 13.9, most of the maize and tapioca slipped out
'from ‘the 'UCR are collected by trucks and. transferred to barges. Intermodal -

- .cqordmatlon between  inland waterway and highway network " is quu 1mp0nant
in this'régard. Therc is potential, it is believed not only for bulk cargo, but for
containerized 'cargo “barges similar to those which are used down stream in the
UCR.

1986 Product Shipments

“Harbour Department Data

10
N
- 5 :
~— & H - . ‘ .
2 R
: [ s
Rood Only Barge Oniy
Road/Barge Rail Ocly
Type of Shipment
[ Topioco Bl Voize XN Rice
HERE Constr Mall Peira Prad, Codl Other

- Fig. 13.9 Bulk Product Shipments in the Pasak River Hinterland
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Emstmg traffic norlh of Aymthaya is’ much highcr .in -the. Pasak szcr than din
the Chao Phraya River, and: m espcclally SO - when total value - 1s consndercd
(Fig. 13.10). The future dcvciopmem of thc GSIC is cxpectcd 1o, mcrcasc thm

disparity_.

“Study - for the Improvcmem of ‘mland Waterways conductcd for Harbor
Department. in 1988. recommended the construcuon of ‘a weir or nav:gauon dam‘
“across  the Pasak Rsver just upstrcam from. Ayuuhaya However -from fleld

observano,ns__, it is the -opinion.of. the study team that the. dam. is simply -

unnecessary,
19 86 Product Shlpments |
Harbour Deparimem Doio '
8
7 : _
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Fig. 13.10 Comparison of River Trattic North of Ayhtthéya on Chao Phraya/Nol .énd Pasak River
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.'During the dry - season;- the  effect of ocean-tides is seen in the Pasa.k-- 'R.iver as far
“nonth as midway between Tha Rua and Nakhon Luang. - Also barges were loaded
at - ‘the Siam Cement plant north of Tha Rua aind sent out with the rising tide |
-rbound for Bangkok dunng the dry scason. It is therefore felt that the dam is

. 'enurcly unnccessary and ‘would in fact be a hindrance, rather -than an aid to
transporl by - mland watcr in ‘the Pasak Rlver, smcc a toll would be neccssan]y
_charged and - waiting time would make the trip more expensive as well, . Current =
.efforts by the Harbor Dcpartment 10 maintain  the waterways . should be |
Ec:ontmucd Othcr ncccssary mvcstments should also be made 10 fuily unh?c the
-_.cxnstmg system

| Probably the most lmportant ‘area for mvestmem o’ cncouragc shipping by
bargc is to construct beiter access roads o the areas along the Pasak Rwer
belwccn Sao Ha1 and Nakhon Luang on the north sxde and bctwecn Tha Rua and
Ayutihaya on “the’ nonh snde of the rwer In. the long run, a posmblhty may. be
"explored o subslannally upgrade - the existing- mland waterway system 1o a

modernized component.  integrated in. the interregional transport networks.
13.3 Proposed Projects (see Fig. 13.11)

.' Five highway projeéts""a'rc prfoposéd based ‘on the analysis of present highway"
network from the j1.ric).1v_};i'{)'irit__of design standard, level of service and circuity

factor and based on the following planning considerations :

- Bangkok urbamzat&on tends to expand ‘radially along transport corridors,
partlcularly highways. This tendency should be countered by the
creation of a transport network which support the growth of
development cores in the rcgion_é surrounding the BMR. It is the Greater

~ Sara Buri Industrial core (GSIC) in the UCR. :
- Stfuciﬁra'l changes currently underway in the BMR. such as the creation
| .of the.new outer ring road and the rail link between Kaeng Khoi and
K.hlong."19 are intended to divert traffic and activity around and away
'f'rom-the -alfeady -highly congested Bangkok area. These changes call for
complementary adjustments of the road 1ranspor{ network in the UCR to
© take: advantage of “the: new emphasis .~

- In order to take -advantage of its function as "national gatcway" and io

-mmgate the assocnated problcms of traffic congestion and deterioration

-,.of the environment in heavily traveled areas, heavily travelled arlcnals'
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:whnch pass - through the region should be m\proved, strcngthencd and

madc more derCt

rlnterrcglonal ~links othcr; than'the Bangkok' centered ones shouid bc.

L strcngthcncd 1o aid.in the development of regional cities bmh within and
outside of the UCR,

All . Changwat: within the UCR' should be connected by reasonably direot

~links*:at  an - appropriate ‘level-of-service.
In, order- to. support  agricultural and agro-processing -activities an

-efficient integration should be made between highway network and

inland- -waterway,

Ayutthaya to Lop Buri Highway Project -

The highest priority project in terms of transport issues is no doubt the

Ayu'tthaya,'itp"pr Buri highway. The level-of-service problems around -
Route 311 on both sides of Lop Buri are the basis for this project. The

_-propoéai is for a new two-lane high standard arterial (P-1) road between
. Lop Buri and Ayutthaya which. will not only serve the problem zone pairs

‘.._menuoned but -also: as an addmanal Bangkok radial route, which

substanually reduces . the travel time between Lop Buri and -Bangkok. It is

belicved that ihis- road will not only relicve some of the congestion on the
* other two links, but also take up some of the future traffic on Route 32.
- Since Lop Buri is expected to grow rapidly in the next ten to twenty years,

. the right of ‘way for this road should be wide enough to allow: for

widening: to. four lanes in the future.

This highway should use a new alignment and serve Lop Buri, Nong Don,
Don Phut,’ Nakhon Luang, and Ayutthaya. '

'*It should be a P-1 class road with a wide carriageway, wide shoulders,

l,imi_ted-access- control, and straight R-O-W.

- Tt- may ‘have at-grade intersections for arterials and collector roads, but

_hey -should be signalized for arterial roads and possible channelized,

with stop .signs for collectors. Private access roads should be prohibited.

It should nof pass directly through towns, but should pass nearby.
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Pasak Riv_ér Colicclor-. Roads .

This is a proposal: for the croauon of: collector semce roads along both
sides of the Pasak River. - These roads would allow for: the: dove]opmcm of
warchouscs and- other wator rclated mdusmcs They would “also- serve the_

proposed - agro- processmg -¢enter and-: provrde for’ 1mportant Ainks in the

area around Nakhon Luang which was one of the local road problem

areas. These roads nced- not be hxgh standard in- terms of desrgn spccd

and- limit of access, but do need to bc desrgned for the- hcavy truck iraffic

which they will support.

These roads should be class F-3 roads primarily to serve “industrial

dcveldpment on both sides of the Pasak River.

Access to these roads by o!hcr roads - and by pnvate roads necd not be

d;scouragcd

- The -alignment - should ‘be ciose'to the ‘Pasak 'Rivcr, ‘but not adjacént 1o it to

allow for suffrcrent room for- development The. prcc;se allgnmen{ shouid

,mmxmrze the . demolmon of - eXistling structures

Industrialization -among the Pasak'.Rive'r' shoo!d not ‘be encouraged until
the potential envrronmemal dangcr 10. the. Pasak Rwer is  alleviated.
Treatmcnt systems need to be - built, -pollution monitoring systems need o
be in piacc, and msumtronal.capab;hues for control need - to be

functioning before industrialization begins.
Tha Rua to Sara Buri _Highway- Project (East - West Link-Highway)

The Fast-West Lmk aimed at connectmg stralght Suphan Burr and Sara
Buri for the agro- processrng mdusmal belt to - be developed around the
BMR is proposed 10 consrsl of this h:ghway conncctmg Tha Rua and Sara
Buri and. the other one connectmg Suphan : Bun “and: Tha Rua,” in ‘order to

adjust. the ongmal aim of the Imk wuh ongomg and already planned

projects,

This project will - support the - development of the GSIC b)r cormcctmg 'I‘ha
Rug, a major agro- proccssmg center wrth Sara Buri - Clty At p_reso_ni, .
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=e;ustmg roads wuhm this section involves  numerous: dmcontmumes

This is an extension of the planned DOH' project to" improve the ‘Route 3257
between Ang Thong and Tha Rua. If two these prolcc_ts arc completed,

_S_ara .--.Bur;~Ang Thong-Suphan Buri link  will Substantially be' reinforced.

- This . project -also serves for alleviating the traffic congestion in Sara Buri

City. ... The Q_ngoing Sara Buri Western Bypass Project can lake care mainly

- the’ north-south -bound traffic but it is not so effective to divert the traffic

between the northeastern ;cgion and Bangkok. - This project will thus

: cqmpiiment' the ongoing western. bypass project.

Suphan- Buri to Tha Rua Highway .Projcct . .(East-West Link Highwayj

This link is a part of the East-west Link and at the same time functions, .

_iogcther:wim the proposed ‘Ayutthaya to Lop Buri High\'v'ay, -as &’ shori-cut

between to. major cities of Ayutthaya and Sara Buri. ~ At present, there are
no arterial- or collector links which connect the two cities in a direct
manncr.

Part ;Of this link is currently under construction, although of an
unknown design standard and along an unknown alignment. - Ideally it
should be a P-2 or P-3 road which would scrve traffic now and allow for

future . improvement.

The new UCR proposed road should cross over Route 32 by means of a
g_radc-sc'paratc'd ‘interchange, as traffic "congestion is already a problem

at intersections on that important national highway. Whether or not the

- road should actually connect to Route 32 is unresolved, but it is possible

th_.at it shouid not. North to south traffic could easily be taken up by the

" new Lop Buri to Ayutthaya highway.

.- Tt-is not really the only east-west link,. but is considered ‘as a "neiwork" of
Ceast: to west links which would include the existing road between Suphan

"Buri and Ang Thong and Sara Bur.

The road itself also ‘poses a sl of east-west conncctions by allowing

.- traffic from Suphan Buri to travel by a relatively direct route on the
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south side of the Pasak River to Nakhon Nayok by way of Phachi or on the

'norlh side to Tha Rua and Sara Buri.

Tha Rua to ESB.Highway Project (UCR-ESB Link)

If the UCR is to enjoy an enhanced position in Thailahd' 'as- an -industrial ]
and trade area, the road connection wnth the ESB must b improved.  The
UCR-ESB Link should be considered as one of a series ‘of the links to be
developed as bypass of the BMR. '

Which are planned for the arca related to the new Bangkok outer ring
road,  a more dircct connection from the UCR to somewhere. near

Chachoengsao is in order.

This proposal is for the creation of .a direct connection bétween the UCR
and the ESB to serve the GSIC. The proposed route would follow. the
existihg' Rapiphat Canal alignment for most of its length. ~ This alignméht
is potcntially advantageous, in that it may be possible to _improve the
existing RID service roads which are m ‘quite good condition, Smce lherc
is apparently very: little room for improvement; the route maght have to

be altered sdmewhat.

This link should begih near Tha Rua and proceed southward roilghly
along the existing RID Rapiphat Canal in the direction of Nong Khae. At
Nong Khae, the road should tie into Highway 1 by some means consistent

- with the DOH plans for Highway 1.

South of Nong Khae, the road should head in- th¢: direction of Nongchok,

and ti¢ into the planned expressway from Bangkok ‘to "Rayong.'

Though completcly outside the UCR, a direct link between the northeast
region- and the ESB is recommended to be reinfo"r'ced""bﬁ"sir’camlining'ihe
connection between the Route 3222 bound for Kaeng Khm in ‘the UCR and
the Route 331 bound for Rayong.- ' '

It is - rccommended that Bangkok outer Ring Road should be’ comp[cted

first of all and it should be followed: by thc UCR-ESB Lmk and further by

Kaeng Khm Rayong Link. .
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Early Complction and Accelerated Implementation of Majbr Planned and

- Ongoing Projects

The following projcc_ts are alrcady proposed or ongoing. They should be
completed at the earliest possible time, because they are expected to give

. great positive impact on UCR development, GSIC development in

particular.
(1) Klong 19 Kaeng Khoi Raiiway,
(2) . Bangkok' QOuter Ring Road, and

(3)  Sara. Buri By-pass
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