





1. INTRODUCTION: TRANSPORT AND THE
UPPER CENTRAL REGION

1.1 The_ Upber Central F{egion as a National Gateway

The Upper Central Reglon (UCR) is suuatcd in ccntral Thailand, directly north
of Bangkok (See Fig. 1.1).- It is roughly "Y" shapcd and serves as the galeway

for Bangkok to the entire northern and northeastern portions of the nation.

Fig, 12 on the followmg page is based on road freight flows by commodity into
and out of Bangkok for 1987 and obtamcd from the Mlmstry of Transport and

Communication. Included in the transport data are the fo!lowmg calegories:

Rice and rice products
Maize, cassava (or -tapioca)
Sugar and molasses

Other agricultural products
Farm and fishery products
Forest products

Petroleum products

Earth, sand, and gravel products
Other mineral products
Cement - '

Other construction products
Fertilizer

Other manufactured goods
All other products
Unknown
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Goods coming from or bound for either the UCR, the north, or northeast which
pass though some portion of the .study area are shown as "Inbound” or
"Outbound Through UCR". Goods coming from or going to other areas arc
shown in the "Not Through UCR" bars.

‘It may be observed that over 33% of the tonnage of all goods travelling by road
to Bangkok and over 52% of all material traveling from Bangkok must pass

_ ihrough the 0pp¢r-‘(fénira! Region, ‘an area with just over 8% of the total land

areca of Thailand. Not only roads, but inland waterways and rail pass through
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“the UCR on thCIr way to the north and northeast as Figs 13 ‘14 and 15
111ue(rate, increasing lhc role of the UCR as a gatcway to uppcr poruon thc
nation,
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Flg. 1.1 . The Upper Central Reglon of Thalland -
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Inbound & Outhound Bangkok Shipments
UCR Compared with All Other Regions
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Fig. 1.2 The UCR as a National Gateway
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| 12 Tr'anféport ond'l'ndus;trle's-m the Upper Central Fiegion

As part of the ‘Upper- Contral Region Study,- a survoy of “industrial managers
“was conducted both i the UCR and the. BMR to- gain insight into the problems
which- thoy face_-and_.' their methods- for: makmg decisions. - The survey covered
160 ﬁi‘ois,_65 of _wh-ic_:h were locotod in the UCR, with the other 95 located in
B'o'n'gk'ok\ Metropolitan ‘Region (BMR).  One question which was asked was
"What' infrastructures are ' the bottlenecks to your factory at present?" Each

: busmcssman could list . two.. problems :‘which his company faced, which. resulted
ina total of 320 posmblc responses. The results were grouped accordmg 1o six:
overall catcgonos as “shown -in Tablc 1.1 below

=Question' : "What mfrastructuros are the bottlcnecks to your factory at
: present?"

Tabie 1.1 _;Ar_#s@ie'is_to Survey Questlons

“No - Elect. Water TeleCom  Transport  Other

Changwat " ‘Respnse  Problem - Problem Problem  Problem - Problem-
Ang Thong 0 4 3 -1 0 0
Ayutthaya . 8 70 pc 3 3 0
Bangkok-- 72 21 10 14 8 3
Chai Nat =~ 11 2 0 1 0 0
Lop Buri 19 13 2 5 1 0
‘Nontha Buri T 6 | 2 0 4
Pathum Thani == 5 2 0 0 3 0
Samt Prakarn 19 7 1 3 2 ¢
Sara Buri 1 -1 0 0 0 0
Sing Buri 21 15 3 4 1 0
All - -163.. 78 21 33 18 7

Source: Japan ~Interaational Cooperauon AgencylAsmn Engineering
Consultants Corp., LTD; Scptember, 1989

_ Brcak_ing the responses oown' by region,-a few differences become apparent.
(Refer. to Flg 1.6) In the Bangkok Metropoiitari Region, out of a total of 95
respondent‘s, 33 did not identify any ‘infrastructure bottlenecks. : In the Upper

Central Reg:on, out of 65. respondents, only 19 felt -that no infrastructure

'bottlenccks exxsled :_Another,contrasl is found in.-the number of responses
about . problems with Electric Utiliiies' In the BMR ‘out of .95 respondents, there
-were 36 responses which ldcntlfied either supply or cost problcms in '
contrast m the UCR, out of 65 rcspondcnts, therc were 42 responses which
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identificd oloctric related bottlenceks. " The ' primary “concern in. this technical
paper, transport was noi considered as a particularly serious problem ‘in either
area, although it was a bit morc of a problem in-the BMR, Thus, we must
conclude that at . prescm, industrial -leaders do not gcneraily consider the
transport infrastructure to be a significant problem in the Upper Central

Region.

Problems [dentlfled by 160 Respondents
Source: JICA/AEC - Sepf 1989 .

{tog

Positive Resporises
4
[

Hone Blagt . Water Telacom  Tronspt  Other Respondents
Infrostructure Problem Idenfitied

Fig. 1.6 Infrastructure Bottlenecks In the UCR and BMR

1.3 Transport and Local Residents

‘The concerns of transport to local residents is at the moment more difficult to
guantify. = Perhaps the best information at present iS-from the 'Prdvincial -
Informat:on System ~ Questionnaire which was conductcd in 1986 by the
Information Processing . Institute for Education  and Devclopment at Thamrﬁasat‘

University.
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1.4 ~Emphasls. In the Upper Central Reglon Study

The pr'imary' concern in the UCR transport study is with public, rather than
private transport investment, thus this Final Report places emphasis on
trans’pert-: networks or ways rather than on modes of transport.

Also of importance is thr_:_ focus of this study on physical projects rather. than
maintenance or other institutional reform programs. QOne reason for this is
that numerous other more detailed sectoral studies have alrcady been
conduct’ed_rcc)\.'cring ‘each sub-sector ‘of. lransportatioﬁ. and. the team has very
little reason :;710; disagree -wilh_the pievious - recommendations. - Another reason
is that institutional . changes are by and large national issues, and it is a
-mistake to base national policy. _dct:ision- recommendations solely on

information . gleaned from a regional study.

This does- not mean that - institutional issues have been ignored, indeed needed
institutional. changcs are mentioned - throughout the report, it simply. means
that we feel that programs for major institutional reforms of the national
ageﬂcies' concerned with transport - are subjects beyond the level of detail
which should be covered under the aegis of a regional planning study.

A third and important point which should be remembered is that the emphasis
in the final presentation of this Final Report and in other reports is on
projects initiated in the UCR study. This by no means indicates that the study
team feels that these are the only or even most important projecis to be carried
out, it simply means that other studies have already covered other subjects in
detail and they nced not be belabored here. Where other projects are felt 1o be
particularly important, they  are pointed out in this Final Report.
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2. ROADS IN THE UPPER CENTRAL REGION

2.1 Introduction

Perhaps the most s'cribixs concerns penaining”to' local roads in the UCR are
administrative in nature. lhere bemg iwo issues of pamcular nnportance to:
the UCR. Thc first issue is that it there are so many agcncaes charged- with ‘the
respons:bihty for planning, construction, and mamtenance of local roads with
very littie apﬁarcnt coordination between them. No fewer than ‘eleven -
agencies are independently charged with such responsibilities within - “the
UCR. A second, related issue is the perceived need. for local residents ' to initiate

the construction and maintenan_ce of these local rural roads at a local level.
2.2  Definitions

Before beginning the detailed discussion of the present road conditions in the
study ‘area, it is useful to define a few terms which will be used in the

discussion,

2.2.1 Rural versus Urban Roads

Basically, all of the roads (which are intended to- include highways) which are
addressed in the Upper Central Region Study are considered ruréil, as -opposed -
to urban in natwre. That is, they run between and connect cities and towns in

the study area, instead of serving the strictly local travel within the cities or

villages themselves.
2.2.2 Functional Classification

In order to clarify me discussion on roads in this repori, the .original division
of roads into interregional and intra-regional categories as defined in the.
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Progress < Report! has been changed. This change has been made due to the
fact that the orngmal terms arc dcpcndent upon the sct of regional boundaries
chosen, As boundancs shift, what was previously intra-regional will become
mterrcgmnal A more 1mportam consnderauon is thc fact that a- new
'deflmtlon w1!1 ‘make it easwr to visualize lhe UCR as part of a largcr national
tra_nspﬁort network,

The syslcm chosen. is _t_'hc:..commonly used hicrarchical system of classifii:ation
by use or funciion "func;iona! classification” as defined in the. stardard
manual of the: American Assomatmn of State nghway and Transporiation
Ofﬁcaals (AASHTO).2

The __x't_i-;__rce types of roads which define the hierarchy are: artc:(_ials, collectors,
and locals. - Arterials “and collectors may 'then “be' subdivided as primary or

secondary arterials and primary and secondary gollectors.3

A conccptual dlagram of the functional ciasmﬁcalnon of rural roads is shown
above 'in Fig. 2.1. Arterials are generally highways which prowde direct.

© service _b_é'ti:veen the changwat centers and the BMR or occasionally beiween
the changwat cé_:ntéts ‘themselves. Collector. roads generally serve to connect

changwat centers and amphur centers dirécily or connecting them to the

N arferial nelwork. Roads of this catcgory may be considered to both collect

trafﬁc from iocal roads, whu:h serve 1nd1v1dual ‘farms or other rural land uses,

and conversely to distribute lrafﬁc to these local roads from the arterials.

Another way (-)f'E looking ai the idea of functional classification is to consider
the iype -of servicé which is provided by each class of road or highway. The
major consideration  in classifying roads \unctionally is whether the road
pr'imarily serves 1o provide access to land or mobility. As is graphically
1llustrated in Fig. 2.2, arterials are primarily used for mobility, while locals are

fundamentally for -the access o land.

1. “The Upper '.'Céntral. Région 'S-tudy Progress. Report -~ March 1989"; Japan
_Inter'national cuopcranon Agency DT
2 i WAYS_ ets - - 1984: The American

Assomauon of State H:ghway “anid Transporiation Officials.’

3 For the sake of s:mphmty,.the des:gnatlons of primary and secondary arterials
and collectors are not used in’this report, There is also the issue of the precision
of definitions whtch are currently in use. B '
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This is- impoft&nf in-that it sets. different slandards-- for -of .Both, design -and-
“cvaluation for each type of road. Li'm"ita'ﬁ'on of access in necessary on arterials
tb_ 'enhanc':c;llthcir..-primar’y function ~of - mobility, while “ the primary function of
locals is ‘to- provide access. - The need for arterials and improvement is defined
-in-:icrms of trip demand, road capacity, design characieristics, lévcl-of-scrvicc,

and so forth. .

Local . roads are evaluated according to -what extent  that they provide for access
to cither the land ‘itself: or-to features on the land such as houses, industries,

utilities, and the: like.

Yet another ‘way ‘to consider the different highway classifications is to
- compare the eiiSting‘ system- of functional classification: used. by the
Depariment of -Highway (DOH) to the AASHTO functional classification scheme.

This conrapari'soni 'ié ‘shown below in Table 2.1. It should be mentioned that ‘the
cOmpari's.dris ‘_arc:'chl'y'appi‘oximaté, as the two classification systems ‘have some
variation: in’ the - various parameters.  In general, however, Departmem of
Highways (DOH) roads tend to be somewhat under designed by AASHTO.

standards, boih in terms of design speed and lane widih.

Table 2.1 DOH Highway Classifications Compared
... To AASHTO Functional - Classification

" DOH AASHTO | Average Daily | Design 'sﬁrfaée Clway
Classification Class . Traffic- Speed .| . Type -|Width
P-D | | arterial . | 5,000 | avove | . 100| High |14.00
S-D. | F~D | Arterial a,éqp _Above 90§ High 14,00

p-1 | | |arteriai |4,000 |8,000 100.{ High |7.00
" lsa1 |F-1 | Arterial | 4,000 | 8,000 90| High |7.00
p2 | . | 7 lcorlector | 2,000, | 4,000° | 100 | Intrmdt | 6.50
s-2 | F-2. | collector | 2,000 | 4,000 90 | Intrmdt | 6.50
p=3 | | |corrector | 15000 |2,000 | 100 | 1ntrndt | 6.00
lge3 | F-3 | colilector’| 1,000 | 2,000 o 90 Intrmdt | 6.00
5_4 i.ébé_il ot 360 2000 | %) 5-;_.50 .

"l wod Jrecar | se0 {1,000} 80| Low {s5.50

g5 " | Local 0 300 | . 90| ‘Soil |9.00

' E:éf_“L¢¢a1', 1o {300 .;,. 60 | sqil é.oo,

¥-6 . |1ocal |0 | 300 | - 60| soil 6.00
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2.2.32 Lovet-of-Sarvice

An additional concept is the "level-of-service" mentioned previously. The -

following quote is from the 1985 Highway  Capacity Manual, 1.

"The concept of "levels of service" is defined as a qualitative measure

describing operational conditions within a traffic stream, and their

perceplion by motorists andfor passengers. A level-of-service definition
generally -describes these conditions in terms of such factors as speed and

trave! time, freedom to maneuver, iraffic interruptions, comfort and

convenience, and safety.

Six levels of service are defined for each type of facility for which: analysis

procedures arc available. - They are given letier designations, from A ‘to F, with

level-of-service - A representing the best operating conditions and level-of-

service F the worst.

For two-lane rural roads, the various levels of service are defined as follows

for uninterrupted flow - facilities:

1)

2)

The highest quality of traffic service occurs when motorists are able to

"drive at their desired speed. Without strict enforcement, this highéét

quality, representative of level-of-service A, would result in average
speeds approaching 95 km/hr on two-lane highWays. The parssing
frequency required to maintain these speeds has not reached. a
demanding level. Passing demand is well below passing capacity,; and
almost no platoons of three' or more vehicles are observed. Drivers
would be delayed no more that 30 percent of the time by -slow-ﬁoving
vehicles. A maximum flow ratc of 420_'passenger 'cars pér hour, total in

both directions, may be achicved under ideal conditions,

Le’vel-pf—service B characterizes the rcgio’h of traffic” ﬂow'wh'erc'in
speeds of 90 km/hr or slightly higher are expected on level terrain.
Passing demand needed to maintain desired specds becomes  significant

and approximately cquals the passing capacity at the lower boundary of

1 Highway Capacity . Mannual, Special Report 209, Transportation - Research Board,

National Research Council, Washingion D.C. 1985. pp. 8-5 through 8-6. (Modified
slightly to reflect metric measurements) ' ' T
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3)

4)

5)

level-of-scrvice ‘B. Drivers a delayed up to 45 percent of the time on the

average. Service. flow rates of 750 pcph, total in both directions, can be

~achicved under ideal conditions. Above this flow rate, the number of

~platoons forming in the traffic stream begins 1o incrcasc dramatically.

~Further increases “in flow . characterize level-of-service C, resulting

in - noticeable " increases in platoon formation, piatoon size, and

fre‘quency' of passing impediment. = Average speed - still excceds 83 km/hr
on ;_lf_ivcl terrain, ¢ven though unrestricted passing demand exceeds
passing c?\paéily. At higher volume levels, chaining of platoons and
significant ‘reductions in passing capacity begin to occur. While traffic
flow is. stable, it is bcf:oming susceptible to ~congestion due to turning
traffic and slow-moving vehicles. Percent time delays are up to 60
pérccm. A service flow rate of up to 1,200 pcph, total in both directions,

can be accommodated under ‘ideal conditions.

Unstable traffic flow is approached as traffic flows enter level-of-
service D. The 1wo opposing traffic streams cssentiaily begin 1o

opcraie Separatcly at higher volume levels, as passing becomes

.extremely difficult. Péssing demand is very high, while passing

capacily approaches zero. = Mean platoon sizes of 5 to 10 vehicles arc
common, although speeds of 80 km/hr can still be maintained under
ideal conditions. The fraction of no passing zones along the roadway
section usually has little influence on passing. Turning vehicles

and/or roadside distraciions cause major shock-waves in the traffic

stream. The percentage of time motorists are delayed approaches 75

-percent.  maximum service flow rates of 1,800 peph, total in both

directions, . can be - maintained under ideal conditions. This is the
highest flow rate that can be maintained for any length of time over an
extended section of level terrain without a high probability of

breakdown.

Level-of-service E is defined as traffic flow conditions on two-lane

'highways,havirig a pereent time delay of greater than 75 percent.

Under ideal conditions, speeds will drop below 80 km/hr.  Average
travel speeds. on highways with less than ideal conditions will be slower,

as low as 40 km/hr on sustaincd upgrades. Passing is virtually
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impossible under level-of-service E conditions, and pla_io_oning becc_mcs

intensc when slower  vehicles or other intcrruptions arc _encountered.

6) As with other -highway types, level-of-service F represents heavily
congested flow with traffic demand exceeding capacity. Volumes ate
lower than capacity, and speeds are below capacity - speed.  Level-of-
service E is seldom attained over extended scctions om level terrain as
more than a transient condition; most. often, perturbations in traffic flow

as level E is approached cause a rapid transition 10 level-of-service F.

These definitions arc general and conceptual in nature, and they apply
primarily to uninterrupted flow. ~Levels of service for interrupted flow
facilitics vary widely in terms of both the user's perception of service quality

and the operational variables used to describe them.”

2.3 The Highway Network: Arterial and Collector Roads

2.3.1 Overview .

The Upper Central Region is well served by its present’ arterial and  collector
road network. Iﬁdccd, when compared with the traffic probléms of the
Bangkok Metropolitan Region, the UCR is in excellent condition. This fact was
reflected in the survey of local businessmen in a survey conducted during the

UCR study and discussed in Section 1.2 of this Final Report.

Since the DOH is the sole responsible agency, administrative issues concerning
the planning and. construction of roads should be minimal. However problems
do exist, At present, project ideas seem to originate from many different
quarters, with the result that the default role of the DOH has been to reacl to
pla\_nning by others, Although the. existing arterial and collector network is
adequate at present, this process in itself can easily tend to result in a poorly
coordinated and ill conceived overall metwork. It also tends to exacerbate the
other problems of the network such .as excessive access to roads which are

primarily nceded for high speed trave_l,. and to problems in land acquisition.
Duﬁng field 'trips to the UCR, it was discovered that numerous - roads are: uhder'

construction that were not mentioned in any set of plans given to us by the
Department of ‘Highways. A_notherrindicator'was the discovery that roads both

106



3244 109

3034,

303 100

2129 100

0AP 15t
2089 103

. o
205

087 £o77
/

ut
A \ 5 s E=
__j‘ 31018 G0~ "-,.,‘ o
U \
NP, -\ U
3109 200
LEGEHD =
O cnausﬁat LOCATIOK
—--—— SIUDIES PROEJCT AR *
S - ARTER AL ROAD
et COLKLECTOR ROAD
Fig. 2.3  Arterial and Coliector Network

107




under construction and roads planned for construction that were not initiatcd__
by the DOH, and thus could not have been part of any general master plan for

highway constroction.

An cxample of the problems of land acquisition -was observed on two new -road
construction projects, the bypasses of Suphan Buri and Sara Buri. On these
projects, road construction began before the land acquisition had “been
completed, and construction has halted in several Jocations until: the problems
can be solved. It is felt that th:s pmccss may in fact exacerbate the problem of
land speculatlon, as a iand owner can casily demand a very high price for his
fand when he knows that thc govcmment is committed to a parucular

corridor. It also does not allow the comdor to be shifted to lower acquisition

cosis while retaining design mtagrlly.
2.3.2 The Existing Network

The present arterial and collcctor network in the Upper Central Reglon is
illustrated in Fig. 2.3. The network as shown is essentially the exlstmg
network ihciuding two new bypass links around Lop Buri and Ang Thong
which are currently .undcf construction, ._The _'bold.]in_es. in the fig, illusirate
arterial roads while_thc'n_ér'rower ones show the collectors. Thc netwaork
consists of the network which is currently under the jurisdiction of the
Department of Highwa_ys (DOH), and alignments are from numerous sources!.

Classification of the roads as eilher arerial or collecior is as used by the DOH.
2.3.3 The Approved Neitwork

Table 2.2 on the following pageé is a list of '_DOH high\#ay projects - for which the
budget has been secured.' These projects are the ones which were be included
in the Sixth National Plan, and are therefore the changes to the_'existing
network which should be included in the future network.  Thesc projects are - -
incorporated into the following map in Fig. 2.4 where the future network, of
Sixth Plan Network is shown. .

1 Alighnments were flcld checked for various roads, and it is felt that some of the
alignments are constderably more accurate than others, It should be menuoued
that accurate maps of roads in the UCR are extremely difficult to obtain, and
most of ‘the alignimnents are based on military maps created in 1969,
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2.2 Approved DOH Highway Projects (Projects in the

Table - - -Appr¢ Sixth
C - Natlonal Plan for which the Budget Is Secured)
Route . Length
Mo Project {km) Std Begn End
Priﬁary-and Secondary Highways

1 'Chai.Nat t0 Ban Hang Nam 26.0 Pl 1990 10

205 chai Badan to. Ban Lam Son Thi 31.3 52 1989 19
IBRD Loans

1 Khok Sawmrong to Tha Klee 67.0 Pl 1990 W

309 Wang Nqi'to Ayutthaya l6.4 52 1989 M

_'ADB Loané
311 Sing Buri to Chai Nat 50.0 2 1989 1@
' Provincial Highways

3039 Junction 340 to Hankha 65.1 F1 1988 190

3063 Phachi to Junhction 32 _ 23.0 F2. 1989 1951

3195 Pho Phraya to Viset Chai Chan 26.0 F1 1989 193

3196 Lop Buri to Junction 3267 33.0 F2 1890 1R

3039 Hankha to- Chai Nat 12.0 Fl 1990 o
IBRD Loans

3041 Sara Buri to Sao Hai 8.0 F2 1989 1%l
'OECF.Loané _

3267 Junction 32 to Tha Rua 27.0 F1 1990 1o
ot Begun, but in sSixth Plan :
To be.presented:to Cabinet about 1961

308 Junction 32 to Bang Pa-in 9.0 51

309 Ang Thong to Sing Buri 39.0 53

3048 Huebong to Thalan _ 15.0 F2

3020 Phra Phuttabat to Nong Don 10.0 F3

3030 Sing Buri to Bang Rachan 10.0 F3

3196 Ban Mi to Lop Buri 30.0 F3
Secohqary Highﬁays

309 Pasak ahd RR Brdg @ Ayutthaya 0.6 1990 1992
Provincial Highways

3441 Brdg over C.Phraya @ Po Mok . 1.0 F3 1989 A

: {(Incl link to Hwy 309)

Source:

DOH
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Table 2.2  Approved DOH Highway Projects (Projects In the Sixth
o ‘Natlonal Plan for which. the Budget Is Secured) . (Cont)

Route R © ' Length o .
No  Project .~ L (km) 5td . Begn End

Provincial Hwy Cbhst_Pﬁggram

2089 Bng.Muahgitb'WahgfkéﬁIUan Wfall = . 24.9 F4_ 1985 .190

3442 Jet. L (Band Pa~in) -to Jot 3309 7 10.8 F4 1988 19N
2089 Chai Badan, to Wang ‘Kanlueng Wfall = 19.2 F4a 19897190
3333 Khok Thum to -Pasak River . 3420 F4 19891901
3056 Uthai: to Phachi - . ' 1170 - F4 1990 @
3056 -Phachi to Tha Rua . : 14.0 F4 1990 B2
3056 Jct 32 to ‘Hua Lan to Jet 329 - - 25.0 . F4T 1990 19
3056 Khok Ko Tao to Pa Mck - 28.0 F3 . - 1990 B®.
2272 Nong Yai Toh to. Jcot 2085 - . 11.0 Fd 1990 M®..
3184 Jot 30639 to Pak Nam' : 14.0 O F&C 1990 M@
3224 Kaeng Khoi to Salaeng Phan 31..0 F4 1990 1m
3224 Bang Pahan to Nakhon Luang . 7.0 F4 1990 @
3224 Jct 309 to Jct 32 . L 6.0 F4 - 1990 ‘IR
3224 Bang Pahan to Maha Rat to Jct 3267  15.0 - F2 1989 o®
3224 Jet 3263 to Bang Pa-in 18.0 F4 1990 M@
ADB Loans -
2247 Lam Som Phung to Jet 2256 17.0 . F4 1990 &2

IBRD Loans _
2243 Ban Bua Chum to Pak Chong 73.0 F4 1990 1992
OECF Loans

2243 Chan Na Sut to Séna’ to Pho Thong .~ 41.0 F2 - 1990 Bm
2243 Bang Pa-in to Ayutthaya - i8.0  F2 1990 @

. Not Begun, but in Sixth Blan
To be presented to Cabinet about 1991

3326 Ban Mi tb'Nong'Mﬁang : 22.0 F4
3354 Nong Ra Bien to Nong Muang .17.0 ~ Fa .

Loan Project

1  Rang Sit to Sara Buri 73,0 - PD 1990 12

2 Sara Buri to Nakhon Ratchasima ‘141.0 PD 1989 12
32 Bang Pa-in to Nakhon Sawan’ 183.0 - © PD. -~ 1989 X

Secondary Hwy'Cénstructiqn-

309 -Jct 32 .to Ayutthaya . 4.3 "8Dh 1987 1
National ﬂwy'Construdtioﬁ.Plan.

}  sara Buri By-pass L 9l CPL 1988 W0
Seéondary:Hwy'ConStructioﬁ Work R '

334 Ang Thong éy—’pgs_é R : 4.9 s3 1987 1w
Pfovihcialrﬁwy-cdnsﬁ Plan | |

347 Jct 3186 to BMA Outer Ring Road 32.5 ‘F1 1988 1m

3309 Jct 3186 to BMA Outer Ring Road 32.5 Fi 1988 101
3214 J'C:t 3186 to BI*_U\ ‘Outer _Ring- Road 32.5 F1l 1888 1990
Source; DOH
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2.3.4 Basis for Proposed Network Changes

Although the arterial and collector highway network serv'es the rcgion'fairly
a number of dcﬁc:encncs exist which have been 1dent1fied
It is the

well at the present,
by various highway officials and other _concemed individuals.
opinion of the Study ‘Team that numerous improvements can be made, based on
the study team's system for the evaluation and identification ‘of 1mpr0vcmcnis
which will be described in thc following pages This will be iollOch by a

discussion of the proposed 1mprovements which have origmaled w:th the UCR

study.
1) Based on 'Dcs'ign S{éndards S

Conformity of the existing road rictwoi'k"_w-ith international "design
standard's“ is the first and perhaps most obvious method of road analysis.
This set of standards- has been cstabhshcd by the DOM, and was compared
to the AASHTO standards in Section 2.2. Overall the dlstnbuuon of road
kilometers by funct_mnal classification is squarely within the normal

iange for those in the US as is shown below in Table 2.3.

Distribution of Road-Kilometers by Functional Classification

Table 2.3
Road Upper Central Region AASHTO
Class _ L : _ Standard

Road~km Percent

Local 4,861 69% 65-75%
Collector 1,636 23% 20-25%
Arterial 587 8% 6-12%
Total 7,084

Source:  "Road Davelopmant in the Central Region", JICA;

and "Siudy of Rura[ Roads DOH
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As mcnuoncd prcvnously, toads in Thailand are under’ designed for high
. speed travel “when cvaluated by American (AASHTO) standards. More to
“the pomt, it 1s opimon of the study team that although the proper roads
"'arc dcs1gnated as arterials, there is at present too much acccsmbnluy
*along them,_ thus 1mpcdmg their prlmary function to enhancc traffic

' mobxh[y '

—Howavér-,.-thc.u-é\'rtcrials ‘with thc-g'rcatest prbblems of access arc alrcady
"part-_iaf the -DOH - plans - for improvement. These problems were primarily
"'bbscrvc:d along. R'C_)u'ic.?}_ﬁ, the Asia highway between Bang Pa-in and:
Sing"'Buri. “This road is already ﬁianﬁed for improvement and will be
developed ‘as .a four-lane divided hi'ghway with grade separated
interchanges at Bang Pa-in, Ayutthaya, Ang Thong, Sing Buri, and Chai
Nat.- ' '

-T]ns plan is ‘strongly endorscd by the UCR team. It is undersiood that
problesis may exist with the gradc separated interchanges due- to
expense,  If this construciion is lmpﬂss:blc. then we feel that the
imc'rséctions_- sh_oﬁld "be properly signalize and channelized to minimize
traffic conflicts. - Another -important consideration is to avoid direct

~ access by other roads crossing Route 32, Roads should cross by means of
‘a fly-over intersection as is stated in the UCR proposed Suphan Buri to

Tha Rua highway.

It is felt by the stud-y team that other planned improvements to Routc 1
between Bang Pa-in. and Sara Buri are decidedly overkill, as thc plans
call fo_rla"t'en'-lane highway comprising a six-lanc tollway flanked by
T t_wo"two;—lanc service fdads.- Based on the existing level-of-service and
“any conceivable increase in traffic, this presently four-lane road has
“no - perceptible '.need' “of such drastic and expensive "improvement”. In
order ‘1o - test: the Isensi.tiv'ity of the: level-of-service on this road, a test
‘was made by increasing the average daily traffic by 50 percent, and
lhcn. by 100 percent and- calcuiating the changes in the level-of-
“Service, -"'Although the level-of-service does decline with such drastic

changes: in - travel volume, the ‘changes can be most likely alleviated by

" :-increasing: the - thoroughfare - to six lanes or so.
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2)

" Table 2.4 - Sensltivity of LOS on Fioute 1 Between-

Bang Pa-ln and Sara Buri to Changes In Traffic _

route | sect| - At . 50% . 100%
. ' Present ' Increase . In_c_rease-
ape | tos| apr|  10S ‘ADT{  LOS

1| 202 37,866| 10s-B| 56,799 | Los-C 75,732 | 1OS-D

1 301 | 24,263 | Los-a| 36,395 | LOS-B 48,526 'LOS-C

1 302 | 19,122 | T05-A | 28,683 | 1OS-A| 38,244 . LoS-B

This situation concerning planned 1mprovements to Route 1 relates to
the earlier mentioned issue - of ~administrative responsxbllmes as it has
been  reported that thx_s road has been proposed, approved, and budgeted,
élthdugh it was not initiated by the _DOH as part of the national masfer

plan.

Al'though' general network - improvement can. be recommended
concerning access conirol and lane width improvements, it is felt by
the UCR. team that no new UCR initiatcd projects should be based on the

design standards criterion alone.
Based on Level-of-service

A second ‘method for the evaluation of the network and the -
detcrmmatmn of network: improvements is the le\rel of-service - (LOS)
criferion. " This method mcludcs both road geomectry and. the traffic
volume “as variables. For the existing network, this is not a. pariicularly
difficult addiﬁqn,- and it is also simple 10 interpret as ihe resﬁ]_t is a letter
designation of LOS ‘A through LOS F. |

- In the UCR, the cxistiﬁg. levels: of -service for two.—l__aﬁ_e,:roads. the LOS is

normally in the: A to C category,. and ‘very - few link improvements need
to be made based on-lhisrcrite'r’ion .The links which generally do need t.o
- be improved. are almost without exceptlon in the areas where

1mprovcments are either underway or in the approved future network
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Thus by the LOS criterion alone, only one of the UCR rccommended
proposals are ‘based on the traffic volumes.

The obvious question at this point is what will be the traffic volumes on
the road in the future, Espec_ially"by the target year 2010, Although the
theory exists for reasonably sophisticated prediction of traffic volumes
in- an _tirba’n setting for daily -.commuters and the like, the thcoretical -
baéi_s for iﬁtprciiy iraffic prediction is much weaker.. Thére is also a

'cbt_l.'s'iderablc nced for accurate and verifiable data in any such analysis.

‘Studies 'inj’ the past such as a study on highw}iy _iﬁxprévcments for the
Central ;Region have - indeed aitempted such modelling’ efforts, but' due to
the lack of theory and data, resulls’ have been somewhat quéstionable.
For . example, in the 'prci'viously mentioned JICA study, the only
disaggrégate’d' independent variable used for tri'p"'_generation was the
numb.er of re’gi's'lered vehicles in a zone, Although the model was 'able.
10. make p'redicii'oné for a future date, the ability of the model to predict
present flows (or the model calibration): was not strong, especially
when a .link_ by l_in'k com_p.ériso'n needs lo be .mad_c between predicled

flows and exi'sti'ng traffic. counts.

For the reasons of -lack of data,.léck of theory, and lack of resources, a
traditional _deﬁiand _analysisz”by:_ :thre four-step traffic modeling process
was not'at.lérr'ipt_ed in the _UCR.study. What has been done is to-calculate
the lcvel-of-service on links based on existing traffic counts. These
level-of—éervice figures were then combined with road condition
information;'and JICA 2006 predictions to derive numbers showing a
poor level-of-service or “circuity" problems within the UCR. This

subject is discussed in more detail later in this section.

In order to make the LOS calculations, the existing DOH ‘inventory for all
roads ‘in-the UCR was combined with the most recent traffic counts '

available (1987). The tesults of the calculatons are shown in Fig, 2.5.

As “expected, problems- were concentrated along: Route 1 south of Bang
Pa-in, Route 32 all the way through the UCR, and Route 2 east of Sara
- Buri, _Oih_'er- significant problem “areas were Route 311 beiween Lop Buri

and :8ing Buri and Route 1 between Lop Buri and Sara Buri. The link on
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Route 311 was the single most congested link in the network, and
remaincd so cven after correcting the data base to reflect recent road

improvement,

All of _'th'e 'prOBlcﬁls;_ except Route, 311 aﬁd_Routc 1 leading to Lop Buri arc
. $cheduled for majdr improvements by the Department of Highﬁvays.
Route 1 'improvemcnts are “currently under construction, and planned to
be continued all the way to- Sara Buri. Route 2 is planned to become

- four-lane all the way from. Sara Buri to Nakhon Ratchasima, and Route

- 32 is”p]anncd-_to become four-lane from 'Ban_g Pa-in to Nakhon Sawan.

~After the LOS'célcﬁlationé were made on all arterial and collector roads,
the information was combined with “DOH road condition cvaluations -and
field studies fo calculate congested link travel times which included a
factor for road condition. These slandardized link travel limes were
~then used 1o calculate congested travel times for the shortest possible
path between all cells of an O-D matrix comprising trips between
Ayutthaya, Ang Thong, Sara Buri, Sing Buri, Lop Buri, Suphan Buri, and
Chai Nat. '

In addition to the standardized travel times betwcen the Changwat
centers, a method of comparing these travel times to the shortest
possible travel t_img was needed in order to determine a "need" for
further action. This method of comparison was to compare the
congested travel time (based at 80 krﬁ/hr design speed) with the
theoretical shorie_st possible travel time betwecn Changwat centers
based on the same speed along a straight line. Dividing the congesied
travel time by the theoretical "minimum possible” time gave a number

grcater than 1.0 that has been coined the "circuity  factor.”

- When - this .cfrcui_ty factor was plotied against the number of daily trips
in.. the. year 2006 from a prévious JICA study for highways in the same
... Tegion. between -_the_ same set of O-D pairs, an interesting pattern
._cn’i'g.:rgéd_, as.is shown in Fig. 2.6. Although the scale was only a relative
one, 'O,-__D'_- pairs where the number of  daily trips was high and the
circuity factor was 'high were. considered as higher priorities for
improvement than O-D pairs where the number of daily trips was low

and the circuity was low.
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Using this new circuity anaiysis, the ~most significant prbblems to
emerge were concentrated around Lop Buri, with” the problems ~ worst
between Lop Buri and Ayut.thaya, Lop Buri and Ang Thong, and Lop Bur
and Suphan Buri. In ecvery casc R_oﬁte 311 was part of the path.

Thus, the level-of-service problems’ around Route 1 and Route 311 on
both sides of Lop Buri are the basis for a UCR project proposal. The
proposal is for a mew two-lane high standard arterial (P-1) road
between Lop Buri '_aﬁd Ayutthaya-\#hich will not only seérve the ‘problem
zone pairs - mentioned, but also as an additional Bangkok ‘radial ‘route. It
is believed th?l':ihis road will not only relieve some of the - congestion on
the other two links, but also take up some of the future traffic on Route
32." Since Lop Bun is 'é{xpe.ctéd by the UCR team to grow sapidly 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.
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3) . Based on Spatial Considerations

_'Thc third method for the determination of new links in the UCR is to
apply the '“mac'ro_-spatiai" considerations discussed in  the section on land
‘use and human ‘sculements.  In esscnce; this sci of normative statements

cmphasizes the following ' issues which are relevant (o transportation:

(1) - Bangkok urbanization ‘tends to -expand - radially along transport
corridors, particularly highways. -This tendency should be
countered by the creation of a transport network which -
integrates rtegional cities in and around the UCR, rather than is

“simply Bangkok oriented.

(2) ° Régional growth centers such as Khon Kaen, Nakhon
Raichasima, and the Eastern Seaboard call for interregional
~connections - which are considerably more complex than the

historically radial system of the UCR.

(3) - Structural changes currently undérway in the BMR such as the
 Greation of the new outer ring road and the rail link between
Kaeng Khoi and: Khlong 19 are ‘intended to divert traffic and
activity around and away from the already highly congested
Bangkok arca. These changes call for complementary
‘adjustments of the road transport network in the UCR to take

advantage of the new emphasis on regional cities.

Although considerably less quantitative in nature, this method of
identifying network deficiencies is of considerable use in ‘the
analysis of transpoit systems in the UCR. In fact, most of the
proposed changes are the result of its application.  Although

" discussed in .dclail later  in the specific broject proposals, a set of

thesc normative statements are listed below:

(4) in order to take advantage of its function. as "national gateway"
and to mitigate the associated problems of traffic congestion and
deterioration of . the ‘environment in heavily traveled areas,
heavily. travelled - arterials - which pass through the region should

be improved, strengthened, and made more direct.
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(5) Interregional links -other than the. Bangkok - cantered ones’ should-
be strengthened to aid in the development of reg:onai cities both
within and outside of the UCR.

(6) All changwats within the UCR should. be connected. by reasonably

dircct. links at an. appropriate level-of-service.

With thesc. 'poiicics. in mind, a significant’ weakness of the - road __-ne_twofk
in the UCR became apparent. Although the north to south links in the
network are -quite strong, east -to west  connections through .the rcglon
in most cascs seem almost incidental. Tt was- strongly felt by the UCR
team that a more cffective Suphan Buri - Ang Thong - Sara Buri -
Frlendshlp nghway (Route 2) link should be created. The straightcst
path connecting aIl of these points was: considered opnmal but- a ,
number of on- gomg and planned . development projecis for the network

and some other observations altered the basic concépt somewhat.

The first change in the concept was bascd on the Sara Buri western
bypass.of Route 1 which is Currcmiy under construction (and
negotiation -- sce Section 2.3.A.  Combined with thxs ‘is the currem level
of truck traffic congestion in Sara Buri, which is begmnmg to rival
that of Bangkok. = Although much of the traffic is north or southbound
and will be routed around Sara Buri by the new bypass, a-.significant
part of it is going to or from Highway 2 headed 1o the northeast. This
traffic will- not be affected by the bypass construction.

A second consideration in the proposed route ‘is based on DOH plans for
improvements to Rome 3267 between Ang Thong and. Tha Rua. Tﬁis _
straight road is very close 1o the alignment that was originally
considered by the UCR team, and also connects into Tha Rua, which will
be an important. part of the Greater Sara Buri Industrial Core (GSIC) and

also serves the Pasak River inland water route,

The. original plans called for ‘a new road betwcen Suphan Buri and- Ang
Thong which would parallel. Route 3195 and connect into the new Ang
Thong ‘bypass. which is very near completion. - This idea was altered. .

when the discovery was madeé of a new road between Suphan Buri and
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- Pa Mok, cpmplcte ‘with & 'bridgc over the Chao Phraya River which is

- already under - construction (although not observed by the study team).

The 'é{_)mbined- plans ‘call--_for:_ a.'-pair of project proposals. The first

o pr'o‘p’os'alr is-"fcr_'r-an extension of the" Suphan Buri to Pa Mok, to allow the
“rdad to cross:over Route 32 and join to the new UCR proposed Ayutthaya
- to 'Lop Buri highway. This would allow for a pair of cast west"

connections rather than - the original concept of a single one.

“The first- would be’ from S'uphan Buri 1o the new UCR norih to south
"h]ghway and. ﬁwn south across the Pasak River to Highway 3063 te Ban

Phachl whlch is curremly bcmg 1mproved and on to Route 329 which

connects 1o Nauonal nghway 33 and eventually to- Makhon Nayok.

The ‘second. east route wou}d be to- go nonh o Htghway 3267 which is

scheduled for 1mprovemcnt and east to Tha Rua. There it would be

'Jomcd by another new UCR proposed routc. ‘This route is 10 be a P°l

class road connectmg from Tha Rua to a grade-scparated interchange

“over ‘Route 1 norlh of Sara ‘Buri near the point where the new western

bypass is schcdulcd to rejoin the main’ road. The UCR proposal calls for

“the western bypass to-be. rerouted to jom the UCR east to west route. The

- cast to west route would -then “continue eastward from the interchange to

swing around Sara Buri and join Route 2 at another interchange east of

the existing military base.

This new pair of proposals would not only strengthen the east 1o west
connections through the UCR, it would also serve the westem portion of
thé.;GSIIC snd_ ehabl_c through traffic on Route 1 and Route 2 to avoid
do\i);ntowil tréffic in- Sara Buri. It gains additional significance in light
of the believed growth of the inland water transport along the Pasak
River bascdi-l_arg'cly_'on agricuitural cargo from the northeast and the

proposed: intand oil depot west of Sara Buri.

‘Based on- a n's'éd 1o scrve other UCR project proposals

A fourth critcrion for road’ construction which was not mentioned in
the 'Interi_m Report-is fo serve other UCR project proposals. Two of the

“road projects. are based on this criterion.
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The first is a proposal for the creation” of collector ‘service. roads  along
both sides of the Pasak River. These roads would allow for the -
development of warchouses and. other water related industries.” They
would also serve the proposed agro-processing center. and provide for
important links in the area arounid Nakhon Luang which was one of the
local road p-roblém areas. ‘These roads nced not be high standard. in
terms of design' spécd_ and limit of access, but do need to be designed for

the heavy truck traffic which they will - support.

A sccond proposal ‘is for the creation of direct connection' between the
UCR and the eastern seaboard to serve the GSIC. The propqsed route
would follow the existing Rapiphat canal alignment for most of its
length.  This alignment is. potentially advantageous, in that. it -may be
possiblé to improve-t-he existing RID service roads which ‘are in quite
good condition. - Since there is. apparently very little room. for

improvement, the route might have to be alicred somewhat.

There is also a problem .at 'Nong‘Kh‘ae, where a rather large interchange
would be nécessary, especially after the ten-lang road is constructed.
An intersection of this magnitude would be in serious conflict with the
existing land ‘use of the city, and alterations for the route in- this area

will no doubt be necessary.

2.4 Local Roads

2.4.1 Evaluation Criterion

Local roads were analyzed on a basis of access, rather than. on the basis of
speed, coverage,  design standards, and the like, because of their primary
function as conduits between local arcas and the arterial and coltector -
network. One obvicus way t0 addrc_ss ‘the effectiveness of the rural - road.
neiwork is to look at network density in terms of the number of road
kilometers per square kilometer in the.'UCR and then to compare it. with other
regions of Thailand. This has been done and is shown in Fig. 2.7. A look at this
figure will tend to convince the reader that the UCR is relatively well served

by rural roads whcn'_compared to other areas of Thailand. .
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A limitation of the use of such descriptive statistics is that it really does not.

directly address the issuc of access to land, and the actual sufﬂclcncy of the .
network will dcpend on such variables as the size of the plots of land owned by -:'
individuals, the number of villages in a given area, the “nimber of people
living in an arca, and so forih, For this rcason. another. method of evaluatmg -
the sufficiency of rural roads has been adopted by the sludy team.

2.4.2 Problom identitication
1) The NRDCC Provincial Information System’ Survey'

As part of an effori to dlrcc[ rurai dcvelopmem programs where they
could be most effectwc, the Nanmml Rural Development Cooperatlon
Center (NRDCC) was estabhshcd under the supervzsmn of NESDB and
charged with the responsab:lny of the- es_tabl;shme_nt of a system of
information- management. - Under this _7 a_ge:ic‘y,’ 'a survey was conducted
in 1986 with assistance from Thamr.r_lésat'Univcrsity _"in which muban
chiefs were interviewed cOncerﬂing a- lgfge number - of subjects.
Included in the survey was info_rﬂméiioﬁ ‘on transport for approximately :_
54,000 villages in Thailand. This ‘is the most comprehensive set .of
information which. is currently available which can be used for the

. evaluation of local transport throughout the UCR,

Among the many qucstidhs on the survey was one which ésked. "Is
there ‘any through road from the village to the district?" Answers 1o the
question were grouped according to changwat and appear in Table 2.5.

Tahie 2.5 Answers to the Question : "Is there a road to the dlStricg?" ,

. No _ e
Changwat Answer No Yes . All.
Ang -Thong 1 : 18 409 428
Ayutihaya 4 203 : 1007 1214
Chai  Nat 12 1 398 411
Lop Buri 2 3 969 974
Sara - Buri 6 ' 13 . 839 ‘858 -
Sing Buri 46 _ 13 . 227 286 -
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Table 2.6 Replies to the Quesﬂon

the information as shown in Table 2.6 ! was given.

~include boat-and that "

Changwat Ayutthaya by the study team,

When the iﬁfonn_atiéh shown in Table 2.5 is scgregated by amphoc, the
number . of 'v'ilia"g_es or mubans can be compared to the total number of
villages 'rcporting_'_in th_c 's’u'rvey'to show a percentage of the villages

not connecled to. the district center by road, This has been done and is

shown on the map in Fig, 2.8,

When the questlon was answered about what . altematwc means  of

' transport was used if roads did nol connect the villages with the district,

Table 2.6 indicates

“that in the villages where no disirict roads cxist, the predominant modes

are'.'walking or by boat. If it may. be assuined ‘that "walk plus other” may -

boat - plus _other" may - in'ch_ide walking, then thesc
two modes overpower -any other form of é}tér’n'ative transport.  Indeed,
the way in which the ‘questions were worded, and the correlation

between . the areas of poor road service and flood prone land lead us to

—':béiié\?er' that roads are in short supply wherever seasonal flooding and

‘associated rice farming - makes ‘land transport more difficult.

It should also be mentioned that in interviews with local officials in
numerous remarks were made

about the lack of and poor condition of roads in that province.

: ™if there Is no road, to the district,
what mode do you use to travel there?”

53

Walk Boat Rail

‘Plus Plus Plus
D:smct Walk Boat Rail Other - Other Other Other All
-_'Angthong "0 4 0 14 0 0 1 19
Ayutthaya 42 74 0 76 117 0 2 311
Chai Nat 5 4 2 10 2 1 1 25
Lop Buri 10 0 4 1 0 0 6
"Sara Buri - 3. 0 0 19 0 0 0 22
Sing Buri. . 2 1 g 9 3 0 44 59
All 83 2 132 123 1 48 442

bog wnll be appareni that there are more answers to the question of alternate
modes than. there are negauve answers 10 the question of whether roads exist.
since the’ categories overlap, such as "walk and "walk plus other,” this is to be

expected.
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In: ordcr to furthcr confmn -the information from the’ Provincial

} Infonmhon System Survey by the NRDCC, & second set of data was
;'obtalncd wnh thc heip of the Ayunhaya Chamber of Commerce. This
E data set whzch was gathcrcd by the Aymthaya Changwat Adm;mstrauvc.

Off:ce in 1989 addrcsscs ‘the issue of Aransport service 10 numerous

tambons or thlages Specrflcally addressed are whether or not there is

- service by road, serv&ce by bus, and bus service during the . rainy

SGBSD]’I

: thn IhlS ‘new mfonnauon is compared thh the 1986 NRDCC data for
.'.road servtce, as 1s shown m Flg 29, it wnll be sacn that the service by

“road is mdcad hmxted m numerous amphurs throughoul Changwat

Ayutthaya Alih(mgh the numbcr of mubans withoul road scrvice in
cach amphur vary somewhat from the NRDCC study, there is basic
agrcement with the earlier data. . Indeed, as will be noticed in Amphur

Bang Shal, the numbcr -0of mubans which do not have roads may be

_higher than the prev:ous estimates led us to believe.

2.4.3 Recommended Action

The  simple 'fabl-lhat-__ road sén’ricé_is generally poor in parts of Ayutthaya and

Ang Thong provinces - does not, in the opinion of the study tcam, constitute a

significant problem which requires immediate action by the Thai

government. This opinion is based on a recent visit 1o the arcas which were

identified as having a "shortage” of rural roads.

1).

Social- Considerations -

A'-'é_vi"si_t'-by- the s_mdy- team to” Amphur Sena, Bang Sai, Bang Shai,

Ayutthaya, Bang ‘Ban, and 'Bang Pa-in in Changwat Ayutthaya reveaied a

" number of interesting featurcs. of the local communities that led us 0

believe that large 'scéi_la" local road construction not only would not

benefit local residents, but might in fact act to their disadvantage.
—AIthough the field observations were informal and the following
'disc':uss_i'on' thus anecdotal, it is felt that a sufficient amount is known to

- act as a basis for policy concerning rural ‘roads,

127



Mub_ans Without Road Ser_'vicé
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'Flg. 2.9 Comparison of NRDCC and Changwat Ayutthaya Data

Amphur _ o
Number .y : : Amphur
C 1 Ban -Phraek
2 Bang Ban
3 Bang. Pa-in
4 Bang Pahan
5 Bang .Sai
6 Bang Shai
7 Lat Bua Iuang -
8 _ Maha Rat . -
9 Nakhon Imuang
10 ' Phachi
11 - Phak: Hal .
12 'Phra Nakhon Sl Ayutthaya
13 " Sena-
14 ;1Tha”Rua
15 Uthai
16

Wang Noi
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1

bus"

It was- observed that during ‘the dry scason; a. large mimber of people -
are able to f{ravel by song- ﬂhao1 along roads mamlamcd by the Royal

‘ Irrlgallon Departmcnt _D_urmg the rainy season, ‘even though the buses
:,;:sull Tun, - they. are considered less comfortable and people often take one

of the.roa hang: yao or. passenger boats whrch ‘serve. as. a-sort of "water-
11l

and .are - ublquiious in the -area: A number of areas whlch are not

served . at ali by bus are.still served by boat, and apparently wnh what is

.conSndcrcd to be relatwely lmle inconvenience to the user..

' The pncc of a-song - thao nde in Amphur Sena is four baht. the prxce the
‘rua hang yao . is five_baht, ~.The operauon of the two- is essentlally the

same: a person who w1shes to travcl from' a vlilage to the amphur center

may cither walk or ride a bzcycle or motorcycle to either the bus _stop or

- a picr at a local wat-or other public ‘place and waits for the next vehicle.
‘Tt is believed lhat the- frequency of the bus ‘may be consnderably hlgher
“and thus. the. wait ,may.be_.-l_css. onerous. -~ As_ will be dlscussed ‘in ‘the iater
_section'on _inter- éity : buses émd rail - transit, most mps are dlscretionary

_in nature, and punctuahly may not - be critical at present. .
.Environmental ‘Considerations -

'As previously mentioned, the area under consideration is basically a

. ﬂood-pronc rice farming " region which ha_s ciearly been . established as

ecologwally sensitive. . With this in. mind, any new road construction

should considered qmte carefully, as it can casily lead to changes in
- land ‘use, particularly - the construction of industrics which ‘could quite

gasily harm  the natural environment.

Another -environmental concern is the-.fact'-.tha't in_order.to build .an all-
weather road, particularly. in these areas, the road must be constructed
on an embankment to raise it above the rainy season flood level, This
embankment, in. t‘_uni causes damming problems that exacerbates the
flooding of .__the._region. ~ Therefore, ‘roads through. this. low-lying region

must be considered very carefully to avoid .-_creatihg more problems than

they solve.

"Two séat” local bus
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I .

The Need for Consultation -

A previous study, the Study of Rural Roads - recommcnded ‘the formatmn :
of a single entity, the Dopartmcm of Rural Roads, o coordmato all '
planning, construction, . and maintenance of : rural roads in “the

kingdom. Although it is. beyond the “scope of this UCR study 10" addrcss
this 1ssue,_1l is felt that. ‘whatever “organizational - form is used; the key to -
the siuccess of any agonoy is' the degree to which it communicates wn.h

the lgcal administrators and users . of the roads It is tho opmlon of the

‘study team that the issue of rural road constmctson ‘and - ‘maintenance is

.baswally one which miust be solved on a local Ievel by the- people who

know the . problom best,

- An anocdotal examplo of Thow' ‘.he systom currently fads to perform is

the examplc of an- island /in Changwat Ayutthaya JUSI northoast of
Amphur Sena which used to be served’ by -a rural ‘road “and -3’ bridge to
the amphur center. - The bridge was destroyed by a-storm a few years
ago, and the residents have had no luck in having it rebuilt; although -
we are. told 1hoy realiy want it. An cffectlve system of admimstrauon
musi have at least have effeotwe paths of commumcatmn from Iocal

residents, if not decentralized decision making.

If 'decisioné ore to be made .or al least inﬂﬂe’n’ccd_- by local residents, the
question ‘Temains about institutional - capabilities to foster needed
communication between local residents and government agencies  with
implementation  capabilities. At any rate, 'since 1his most ‘likely "should
be done through existing agencies, a list of - the v"a_n'ous'- agencies
involved in local rural road cor_istructi_on in . Thailand _and' a dcscript.i'on
of each follows. This list may be useful by’-"poim.ing' out what programs
exist, and how  they could be used considering the current problems in

the  Thai - economy

to” maximize: the sharc of the UCR"“in road construction program benoﬁts

" by satisfymg ohg;b:hty reqmremcms

Study of Rural Roads; Kingdom of Thailand; Mmlstry of Commumcanons. o
"Department of Highways; BCEOM ‘LBII, AEC and UECC; 1982, N
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‘- ‘to have good - coordination. of the road construction programs with other

_--_'rﬁ_rzil ‘development. progi‘ams available.

2.4.4 Institutlons which Construct Rural Roads

1) Ministry of the Interior

(1

2y

Public Works Department

.*'I‘_hc"Pub}ic_ﬁ_Works De'paﬁment (PWD) is a department within the
~Ministry - of . the Interior (MOI), which is responsible - for the
. planning and. construction. of public - works, and has the

following -.objeclives:

- To relicve the central budget since thé Changwat
Administration Organizations. (CAOs) must support 20% of the
: _bﬁdget
- To distrib;ui_e project impfémcntation_ with the CAOQOs
- -To ‘achieve . a national balance in -the  construction, -
rehabilitatioﬁ, and maintenance . of - rural roads, national
- highways,  and provincial . highways

- - For, political, economic, and sirategic advaniages
Three PWD programs for rural road development:

Rural Road Construction Project (RRCP)

Developed to improve accessibility from rural areas in 38

changwats only, The approximate budget -is 250-300 million baht
per year. from. the Department of Local Adminisiration (DOLA).
Program implemeniation is -carried out’ by the’ PWD. The projects

“arc carried out in conjunction with the Changwat Administrative

Organizations (CAOs) _in'. the construction of roads which are

limited to laterite road construction only.

- All six changwats of .the UCR -are in the area under the

- jurisdiction of the RRCP, which has been relatively active in the

area in part duc to the aclive ﬁ_nancial involvement of DOLA. In
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order to at'tr'act'more' of the budget for ‘RRCP projects, the UCR
ncods to increase agncuitural producuon. populauon ‘density,

and resource explmtauon
Public Utilities 'Pr'oject | (PU'P)
This program startcd in 1981 o construct roads m rural arcas -

which are more devcloped than arcas chglble for RRCP
programs - All changwats in the country. aré eligible to receive

. the approximately’ 600- 800 million baht per. "year which are -
' allocated with 80% to roads and_-bndges, with 20% -reserved for

flood control.- Co'ﬁstru'cto'rsfare_ hired -for ‘the actual construction,
which: are -generaily _l_at’cri'_te,' _but. may'__be bitumen where ‘the
traffic is greater than 200 ADT. - '

Thé": PUP program is important 1o ‘the UCR, largely duc to the size
of its budget, and because of the. relatively high standard roads

. and bndges in relatively developed rurai areas that 1t tends to -

construct.” It~ wﬂl become more. 1mportant for the ‘UCR as the PUP

'budget increases - in. the region- due to economiic dcvelopmcm It

could be of spemal significance ‘in Ayutthaya due 10 the need for
brldges, hlghcr standard roads, ‘and the fact that of all provinces,
Ayutihaya seems most likely to have rapid e¢conomic growth in

the mnear future.

Both RRCP' and the PUP adﬁlinistration'_neéd_ ‘to be coordinated
with ARD projects (which are described below) in the UCR, as the
overall result -will affect economic ~growth, particularly for the .
rural poor 1o share in its benefitﬁ._ ~ This coordination should not
only be iim_itc'd__'to-,rc"q'uesls-. for'fﬁ'nids, but should carry through to

construction and maiﬂte_nahce’ "of roads.
Labor -Based Construction Project

This program w'a_s' ‘established in 1984 and is intended.. for - the

_construction of roads but emphasizes  employment creation. The
-program : is designed o’n’ly. for designated -"'pove'rty ‘areas"  which
*. are ‘in- north and northeast Thailand. . In the: UCR, the only
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. changwat ‘which is éiigiﬁ_lc fof .'-the-. program is Chai- Nat.. The

program 'has,:an _'approximate_budgcl of 150 million -baht per year,

about _6_0_% of w]iich' is used to hire local workers who work with

-~ relatively _-pri'mitive cquipmcnt in the construction of low

- standard -‘rural roads under. the: supervision of PWD. cngineers.

Office

(1

This . program has: not been oo active in the UCR .in the past, and

due to its anticipated. development, it is expected 1o be cven less

active in the futore: -

.of . Accelerated Rural Development (ARD)
History of ARD
The ARD office staricd operations in 1964, and was officially

organized -in - 1966 under the Office of ihe.Prime Minister. It was

tater transferred to the Ministry of the Interior in 1972. The

“primary cmphasis' of ARD's activities is on infrastructure

developmen! such as .rural roads and water supply. . Until 1977, it
offered médical service. by mobile units, but transferred this

function to the Ministry of Public Health. .

‘ARD started operations in- six ~changwats in ‘the northeasicm
region, and by 1974 expanded to include 38 changwats considered
to be politically. sensitive. -In 1988, ARD expanded its operations to

-57 . changwats - which were designated” as "povcrty areas.” Bctween

© 1975 -and 1988, however, the ‘major emphasis remained with the 38

“original: changwats -for  which * the. operation systems of ARD had

been well established.

~In view 'of the strongneeds for rural road development in the

entire country, ARD was authorized to operate in all 72 changwals

starting in 1989. - ‘Although ARD has been consistently

: bontributing tp ‘rural road development, the historical changes in

fts activitics reflect social, political, and’ financial development in

the '-coumry._ Although ARD may be. categorized as a general

.piirposé:‘ ‘rural road  development ‘agency, ils programs have had a
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mgmf:mm cffcci in the dcvclopment of special purpoae rural

road dcvelopmcm
In 1989, ARD is bccommg a general purpose rural road
devclopment -agency . for the . first nme-, but s contnbutmns w1ll :

not be distributed equally over ihe nation for a while due to its

primary - emphasis “in ‘only 38 changwats.
ARD Opcrations and the UCR.

ARD road constructmn and mamtcnancc operations are: based in -

the ARD Opcrauon Centcrs located in:
ChangwatArea of Thailand

Lampang Northeast -

" Suphan Buri West

Hat YaiSouth.

Pra.ch'uach's't |
Nakhon Ratchasima Norihe_asl
Khon KaenNortheast

Each ARD operation center is-staffed by 6()0—7"_0.{)= workers and
approximately 50 engineers. -~ In- the UCR, Chai. Nat is .covered by
the ARD Operation Center. in Suphan Buri. ~ The other 5 éhangwats
which arc only- recently included in thé ARD "oﬁeraﬁon coverage
in 1989. In the past, only Chai Nat has had a small share in
benefits from "ARD activities since. 1977, moétly due to the fact that

it is a relatively poor changwat in ‘the UCR.

ARD Rural _Deveiopmem Achicvcﬁl_cnls'

- A total of 27,270 km of roads have beén constructed by ARD
19,270 km of roads still maintained by the ARD 3;500 km

* transferred 1o the DOH to be upgraded to highway status"

~'? 4,-500 km transferred 1o tambon councils- for maintenance

(scctions “of rural ‘roads within tambons and - mubans) :
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<+ New road construction compriscs less than 10% of all. ARD road
-Wo'rk_.- ‘Most - of the ‘construction is for road improvement,
~widening, rchabilitation, and so forth. '

ARD 'Bﬁdgetf -Aliocation

Administration- o 32%

Water Resource Development - 5-25%

Rural Roads Development . - 43-53%

- In 1988;-just"OVcr 1,000,000,000 baht '\;ras'spcnt for rural roads.
" In _19'89,;_121&_' Iargc‘i_ncicase of - the: budget is because -operations
- expanded’ 1o all 72 changwas. ‘After 1689, the concept of ARD

.:_'budg'et' allocation over the 72 changwats is will be:

Allocation of the ‘maintenance budget in a manner

‘proportional {o cha’n"gwms" ARD road inventory

Allocation of the road development budget based on terms. of
' po‘puiatioﬁ, g cconomic'”-.dcvelopmem potential, traffic volume,
and so forth, Details not known until the FY 1989 budget is
- organized. This is a key point in order for the UCR to enjoy

the new programs of ARD.

Local Governments and - Their - Subdivisions
Local governments which may be involved in rural local road

development are the Changwat Administrative  Organizations (CAOs),

amphurs, tambons, and mubans. In all cases it is the CAOs which

“implement progfams. - Municipalitics and sanitary districts are

responsible - for urban local roads.

A fund from the national budget- is allocated to the changwats for the

-"f'changwét'-f deyelopnln'cnt-:projccts--which may  include projects such as

“provision  and ‘fnaintenance ' of water- works, roads, and other small scale

public facilities. Each CAQ allocates its portion of this fund over

different projécts in the Changwat Development Commitice which is
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chaired by the Governorl, . There appear 10 be fow . engineers or
specialists with the 'propcr baékgrduh’d ‘to carry -out these works, so
engineers d:spatchcd o the changwat {from the PWD work as advnso:s o
changwat officers. Amphurs, tambons, and mubans partxcipalc in thc
planmng stage by offering information or requests.  Amphur -
governments - 1mplcmcm some of (hcse projects at the construcuon

stage..

The CAOS and the. subsidiary govemments -are also charged with
mmmammg rural roads which were developed by other rural road
dcvelopment agen(:les but turned -over to them. For cxampie a- CAO may
have to maintain rural roads- constructed by the PWD;  a lambo,n may
maintain some of the roads constructed by the ARD, In-all, a total -of
4,500 km of the roads developed by ARD between. 1964 and 1988 have

been transferred io various tambons nationwide.

The CAO éubsidiary governments participate in the pl.anning of the -
rural development programs implemenied by the other rural foad
development - agéncies by making proposais . and: supplying information.
Among the programs, are the ones implemented by. PWD, ARD, and the
Royal Irrigation Depariment (RID).. | '

Department of Highways (DOH)

Theé main responsibility of the DOH is the construction and maintenance
of national and provincial highways, which are not defined as rural
roads, as discussc_d' earlier in this report. DOH involvement in rural road
development takes place through what is called "minimum

maintenance”  roads.:

Some of the rural local ‘roads developed by the rural road development
agencics listed in this. repont are transferred to DOH, Théy érc .'the roads
with a significantly large "traffic volume which are. considered _to..-be
necessary .to be _upgra_ded 1o national . or _provinc'ial highway standards
and maiméim':d'by: POH.  For example, ARD has transferred a total of

1

In FY 1980, 900 million baht was allocated to all the changwats in the nalwn,
about 10% of which secmed to be spent for rural roads.
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3,500 km of roads which it originally constructed between 1964 and

1988.

When. DOH -takés*dycr these - imp’o_ﬂant roads, it cannot upgrade all of

‘them to its slan_dard's:promplly ‘duc to budget and other constraints such

as: right-of-way width. = In fact, duc to the ‘problems associated with the

_width -of the righ't—of-w'z_iy, ‘DOH is now rc_ﬂising'to -accept ARD roads

unless the more stringent DOH standards arc met. In the past, it has
accepted the roads anyway, and has had serious legal and construction

problems as a result. .

-V‘Roads. transferred . to DOH but. awaiting upgrading are called “minimum

- maintenance” roads, and DOH is responsible’ for their maintenance, DOH

receives approximateiy_. 25% of normal- maintenance expenditures as a
part. of their budget.. The Pro#ipéial Construction Division of the
Opecrations Branch of DOH carries out the maintenance work of these
roads in place of the Mainten’énce Division, which is responsible for all
other DOH highways.

Special Ca’tcgorics'

(1)  Royal Irrigation Department (RID)

‘Since 1955, RID has had the policy that all canal construction
shoul.d_ be associated with road construction alongside. There are
cxceptions which  have ‘been Qbsérved, such as cases in which
new canal construction -is "along existing roads. Based on this
policy, rural road construction is carried out threc sections
within the RID:

. Large Scale Irrigation Construction Subdivision of the Large

- Scale " Construction Division

- Construction. of rural roads along the canals to be constructed

as. a part of large scale irrigalion projects.

~ Medium Scale -Irrigation Construction Subdivision of the Medium

" Scale Construction Division
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- Constmcuon of - mral roads along the canals 10 be constructed

as a part of mcdnum scale n-nganon pIOJGCtS

Roadway Construcuon Subdw:s:on of the Mcdlum Scalc

Construction I)wlsmn

- Construction of roads only along existing canals which are
without parallel roads. Often, these are the canals which were

constructed prior 10 _1954.

It should be fcmcmbered that RID road cénstmction is based on.
needs of 1mgatmn systems, and not on the - needs for local roads.

Neverthciess, ‘it's -5-yecar master plan - indicates that: the budget . for

_the system as’ a whole is 10 mcrcasc at a'rate of 7 to 10% pcr year.

The UCR is llkely to reccwe more “benefit from RID: road -

construction only as new canals are buili in the region.
Agricultural Land Reform Office (ALRO)

ALRO was established in 1977 to- administer land freform‘-'a:c'cordirig

to the Agricultural Land Reform Act of ..25_1'8 ‘B.E.! It makes

improvements in co_nneclio'n‘ with 'its ' reform’ activities ‘including
the pi’ocuremem of housing for small and landless farmers as
well -as the creation of agricultural’ institutions to rent, lease-

purchase, or cultivate land. The agency  assists in agri‘cuitural

land. occupation and the development . and “improvement - 6f

resources, inpuis, production, and -marketing.

ALRO can use three progrénis' th'rough"which rural roads are
developed as a part of its land . reform programs. Thesc are the
Basic - Inf:astructure Development (BID) program estabhshed
1983, “the Rural infrastructurc Development: (RID) . program
established in 1984, and thc Land Consohdanon Works (LCW)
established ll’l 1981.

RID and LCW are package programs designed to develop a set of
public facilities including-local rural roads,* RID is-a program to

1

1975 AD.
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. deyclop individual facilitics in land rcform arcas. = Major
.qoih_pon'ants' of RID arc schools, health clinics, and small water
wells, LCW is often applied to construct irrigation ditches and

rural - roads.

‘_Mo're-_s'ignifiqa'nl rural road dei:c!opmem takes - place under BID.
. Three types: of roads developed by BID are mﬁin._ roads (6. m wide),
secondary toads (4 m- wide), and service roads. Only 1.9% of all
main ‘roads -and 5.7% of -secondary -roads are located in the UCR.

Projects ‘uﬁ_der ‘these 'p'rogral_ns are proposed by the Provincial
Land .Reform’ Office (PLRO), sometimes on the request of villages
..-w_i:'thi'n"-_land reform . arcas.. - There are 34‘=PLR05 in . Thailand
including arcas in Chai Nat,-Lop Buri, Sara Buri, and Ayulthaya.
The 'i'mplemen'iation of land reform programs theméelves is based
on the national master plan which itself is based on the needs of

land reform,

To date, the UCR. has not benefitted much from these programs.
Howcver; significant land reforrﬁ'jprograms' for the UCR are
included in the master plan awaiting implemcn{ation.- To this
extent, "ALRO rural road censlmclioﬁ is expected to increase in
“the UCR.

(3) - Community Development Depariment (CD_D)1

The CDD is the govermnment's most direct and widespread link with
the rural population. Ii operates with the executive part of
go_fern_mem, al the national, changwat, and amphur levels where
. it is part of the local administration. It is also part of the more
,c_lemocratié local - government at the tambon and village levels,
where it participates -as secrctary of the tambon  and village
..[;Iannin_g- objective is to change in both the physical conditions
and the customary practices in the rural communities in order to
.inc'r_e.ase ihé general well-being. It sees itself as a catalyst for
-_self—induced cﬁange in rural areas, where it provides a minimum

~of physical resources, concentrating on training, technical

1. From DOH:.

is. 1981, 99. 57-60.



-ass:s{ance, and gmdancc in selecung thc most deswablc and
- feasible avenues for change It ‘can ‘furnish limited resources,
usually as an addmon 10 mtemally generated resources of

monecy, time, and local matenals

Tts fole in road- Bu;ilding' ahd 'ﬁla‘intenanc‘;e il timited to thelping
_3V1l!agcrs ‘build- :clatwciy small, low quality -'rOa:dsj'infclu:d'ihg_
many of the 80- callcd tambon roads. .Hoiiv‘ev'ér, it "has a more -
_direet - role -in admlmstermg a’large “part of - the New anlage
-De\elopmem Program (NVDP), where a more planned road-
bmldmg ‘effort rcplaces the usual ‘ad " hoc" constmctmn pro;ects.
After the changwats and amphurs in’ which the - progrant wﬂl
work are selected on “a nauonal ‘level,” the CchD selccts the vxllages

- for program 1mplementauon.
(4) * National Security ‘Command. (NSC)1

The 'Naﬁdnal Sécufily Cé’mmand which -was established in 1962,
operates two agcncies that buﬂd ‘roads, its Engineering Division, -
and the - Mob;le Devclopment Umts . ' ' -

- Engmeermg DlVlSlOﬁ ;
The Engineering Dw:sxon builds roads normally - in sensitive
. areas, although it may build roads for civil purposes. As of
1981, it has built 218} km of rural rdads,”_moSt of which were

turned over to DOH or the changwats for maintenance.

- Mob:le Development Umts_
--Thesc umts are demgncd 10 pro;cct a positive govemmemal
“presence in remote and isolated villages that. are’ susceptible to
- -cdmﬁunis&--ghérill#:éttdck'or_'_influcnce. Consisting of both
_.mil'it'_ary'j and- civilian personnel, their firs 'pr:ioi‘itS' is to

provide a road link between the village and -the ‘road network.

-1 Prom DOH: § , 1981,°99, 60-66. °
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Twenty eighl MDUs operate in 29 changwals and arc grouped
mto five  regions:’

North 7 chaﬁgwats
Upper .N_orth"east 6 'c_h'a_r_ngW‘a_t’s .

- Lower Northeast 4 changwats

- Center 5 charigwats

_.S‘g uth 7 changwats

- Self Help Land Settlement Division (SHLSD)

“This agency is part of the PWD, and is the oldest of the land
. settloment . agencies; as. it: was_established in 1941.  There are 51

.settlements- in. 38 changwats -across ‘the country that are

operating - under this _agenc:_'y’é p__rog_rém. Road building has been’
a major contribution of the SHLSD, and as of 1980, nearly 10,000

. km of :soil ‘and soil . aggregatc roads have been constructed -

thmugh 'its -operations.

.'These roads do not take thc gcogmph:c 'shape of 1yplcal villages,
-as they : are evenly spaced ina grid form, usually a ‘kilometer

"apart over a. relatlvcly large area. Thc total number of kilometers

is 1argcr than' a normal vnliage would - be- expected 10 mainiain.

! This ‘i __exacerbated by.. the. fact that,funds-_ for road maintenance

are. about. one-tenth the amount deemed necessary. - It is expecled-

that local cooperatives will assume the responsibility for

“maintenance.
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3. RAILWAYS

3.1 Overview

Ail mtercxty trains in’ the country are operatcd by the State Rallways of
Thalland (SRT) wh;ch is ‘a’ wholly govemment owned enterpnse I camc mto
being as ‘a govemment departmcnt m 1890 but was- made an autonomous
orgamzatmn in 1951, “The ﬁrst lmc from Bangkok to Nakhon Ratchasma was..
opened in 19(_)0'. ' ; e

Railway lines  all 'r'ad'iaté from Bangkok;. r'th'e;‘:'- ones - which pass . through the--UCR o
are shown in F1g 3.1. The trunk lines conmst of the Northern Line to Chlang'-
Mai (751 km} the Northeastem L:ne to Nong KhaJ_ near the border w:th Laos -
(624 km) and to Ubon. . Ratchatham near the - Cambodlan bordcr (575 km)
Eastem Line to Arauyapathet ncar Cambod:a (25‘3 ‘km), “and " the Souihem Lme :
10 Sungal Kolok ‘with connecuons o the Malaysmn Rallway a, 159 ‘km).- The
total route Iength in. servxce 'is 3735 km with.a new rallway from )
Chachoengsao to _Saltahip on- _whxch_construcuon began: in 1987, - The number
of stations in- 1984 was 445 and the number of- stopping placcé swas 150,

The density of railway routes is '7,_3'.1ine_:-km ‘per every--I:;OOO' km2: at present,

being far below that of highway density, which is 93.4 km per 1,000 km2. .
Railways pass through only 41 of the 73 ghangWaté in Thailand.
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3.2

3.2.4

3.2.2

Operating Achlevements

Elnancial

SRT has been operating continuously in the red since 1979, and the net
rail operating loss was 569 million baht in 1987, The rosulling '
operating Tatio! was 117,84, Overall revenues ~were 64% from ' passenger
operations with only 30% from froight traffic. The remaining 6% came

from other revenue sources.

Trafiic

1}

2)

* Passenger Traffic

As shown in Table 3.1, the number._of pas.s'en'g"ers has been slowly
declining aver time,-aitlﬁough the average tbtal distance }traveled
has been slowly mcreasmg This indication of a inbreasé of the
dtstance per. passcngcr trip may - be vmwed as anm mdxcatlon ‘of ‘a

rather severely shrmkmg number. of vcry short dlstancc

travcllmg rail ‘commuters. Indced ‘as’ Table 3 2 shows, - by 1987

number of rail commuters had dropped to ‘less’ than half of its
19_82_levcl, However, it should be reallzed that -this s:tuanon may
change for the better in the" future as Bangkok rail lines are -
improved through the numerous programs currcntly on the SRT
agenda. The potenual revcnue generated by these - passengers
may also ease the problems of the operating ratio.

Freight Traffic

- Fig. 3.2 below shows the relationship of the main revenue sources

for SRT freight operations for the years 1985 through 1987. In

parallel with the fact that iwo commodities, - petroleum products, -

and cement, so dominate is the fact that SRT is largely committed -

to shipments by unit train, ‘or entire trains dedicated w0 a Singl_é
commodity. In fact, in' 1987 over 99% of alI shlpmems ‘of
petroleum products, cement, and rice products . were by umt tram 7'

1_ {Operating Costs / Operating Revenues) x 100
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‘Table 3.4 Trends In Passenger Transport

7 o : : : Average Tri‘p
Year | Passengers | Passenger-km Length
T {thous) {million) (km)
1982 80,306 9,231  -114,9;-
i983t"'f81,404' 9,699 119:1
1984 | 81,498 9,643 118.3
-1955_ . 78,013 9,140 117.2
1986 76,702 9,274 120.9
1987 | 77,931 9,583 123.0
Sburc_e : 8RT I‘nfbr.malion Booklets
Table 3.2 - Passenger Traffic by Category
Fiscal One-way Round:iirip ‘ Commuter
Year | {thousand) (thousand) (thousand)
1982 60,629 8,811 10,866
1983 62,844 0 8,143 10,417
1984 66,293 7,976 7,229
1985 64,992 6,737 6,284
1986 65,309 5,877 5,516
1987 67,305 5,170 5,386

"Sm:rce: SRT-Information Booklets - -
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This -is irﬁp_brlaﬁt"in that it indicates that a fairly high le\_rel of
cfficiency has been attained by SRT in its freight operations.

Frelghi Revenue by Commod:fy 1985—87 '

- Source! SRT Informaﬂon Booklets

300

1460

1500

1600

Thousund: Tons

300

| Commodliy Group

1985 Shlpmenis u 1986 Shnpmenis 1987 Shlpmenis

Fig. 3.2 . Rall 'cdmmodity Shipments

‘As “Table 3.3 shows, almost all freight traffic that is carried by SRT
is full c'a_zflo_ad (FCL) with less than 'o'ne ‘percent:- arried by less
than carload (LCL). - Overall, freng,ht tonnage camed by rail has .

rcmamed falr]y constant  over the six year period.
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Table 3.3.  Tonnage Transportod

o . FCL Freight LCL Freight

Fiscal - 7 ™
Year | (tons).| (percent) | (tons) | (percent) |  mgral
1982|  s,s18| 0 1o1.73| o6 C1.7%. 5,614
1983 | 5,177  101.6% | 82 1,63 | 5,250

~ 19841 5,506 101.2% | 67 1.2% 5,573
1985 _5,616 . 100.6% |- 32 0.6% 5,648
19861 5,265  100.4% | 23| . o0.as|{ 5,288
1987 | 5,570]  100.4%] . 20 0.4% 5,590

Sourcé 1 SRT Information Booklets

3.3 '_R_ai'l Operations

Passenger trains are grouped into threc scparate categorics based on distance
of travel: ' '

Express or Rapid - - Long distance trains
Ordinary - 'Medium to long distance trains

Commuter =~ "~ = . hort "distance frains

JFreight. frains are .grouped into- operational -categories based on operating

charactferistics:
- Conventional _ Mixed cars carrying varying cargo
Unit - trains : Train dedicated to one commodity

‘For. an_understanding of the existing operational bottlenecks, refer to Fig. 3.3
‘which shows the - existing operational bottlenecks in the rail network operatied
by SRT. -
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3.3.1° The-.M_orthe;n Line .

The lmk botween Stlaat and Chlang Ma1 is. currontly hmuod by seclions wath
Sovoro gradlont and curvature téstrictions.  Although - some curvature B
_1mprovomont projocts are under way, ‘more’ are - necessary : ther problems are
'e\ridont m tho oxxslmg siguallmg b]ocks whlch are oo long and of a low ' |
grade Thls sot of ‘operating Ilmltattons results in tram dolays that aro daff:cult
to recover from '

'Probioms oxxst in the UCR as wcll between Ban Phaohi and Lop Burt bocauso of
. the smglo trsokmg north-of Ban Phac}n From Bangkok to ‘Bang Suo, at” grade
. Crossings- _groat_ly_. hinder o_p_or_atlons. ‘The Tesult of these- problems is’ numerous
" delays” for -passenger 'ttains_-. : ospécislly' on “long distance -service. - Freight -

operations are also hindered by yard: operations.
3;3.2 The Northeastern Line

This line is plaguod with gradicnt - and curvature problems between Kaeng
Kho: and -Pak- Chong ‘which causes. both low hauling - capac:ty and- hne capamty
_ problcr_n_s. Botwoon Bua Yai and Nong Khao, there are also probiems of .
cUrvéit'ure' Fand excesswoly long blocks of low’ grado Betwcen Ban Phachi and
Kaong Khol are addmonal liné capacity problems. - In. short,” the Northedstern
line- suffcrs from the same . problems on long dxstanco passenger trains and

with fre.lght trains, -and- for the same problems.
3*.?3-.37Ra'll Tfa_nspori in: the Upper Centrai Beglon

_In 1987 there were: just, under 6.5 million passonger trips by rail which
ongmatod in. the : UCR. - This number reprosonts approxlmately 8.3% of ‘the total
passcnger trips of ‘the national total of all rail operations. . Table 3.4 below is
based ‘on: answers to a quost:onna:re sent 1o the SRT by the UCR team. It shows
the numbor of - trains per day operatmg on .each line in the country along with
the . tota]r number of passengers gither boarding or alighting - in UCR - stations -
during '1989. Numbers are c‘al.oulated'_- for the ‘number. of _UCR__ based  passengers:
-on trains - either bouhd ‘10 or 'cor'ning from-'Bangkok As'the numbers sliow,- ‘the.
_averago inbound train. on ‘the. trunk Jinc south of Ban. Phachi junction carrics
467 UCR bascd passcngcrs wh:lo the - avcrago outbound train carrics 478.  This
:clearly shows that the.. .demand " for passongor service in the UCR is quite- high,~
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Table 3.4  Passenger Rail Use In the UCR

- _ : ‘North [ ¢ - North ‘Below. -
Lines Northern Eastern | Eastern | Northeast | = Phachi
outbnd Pax | 2,171,478 | 50,833 | 272,740 | 1,607,256 | 2,356,974
Inbnd Pax | 2,066,843 | 57,595 | 222,076 | 1,528,004 | 2,427,591
Trains/Day Coas | a2 | 12 Y I
Trains/Year 4,745 4,380 4,380 8,760 . 13,505
InBnd Px/T- 436 13 51 174 467
outBnd Px/T 458 12| 62 183 478

Source : SRT 1989 Passenger Counts and Answers to UCR Survay

in spite of the numerous operational problems that th¢ SRT is currently

experiencing.

The major rail stations in the _UCR, (_:ir stations more than 2,700 passengers per .
day arc Ayutthaya, Ban Phachi,  Tha Rua, Lop Buri, and Kaeng Khoi. -Stations

with between 500 and 2_,700' .passcngers per day are: Bang Pé—irn',._Ban Mo, Nong

Don, Ban Mi, Nong Saeng, and Sara Buri. All were shown in Fig. 3.1.

Much of the.pa‘ssanger traffic is to and from the BMR, and many of the

through passengers transfer beiween lines at Ban Phachi junction.

Traffic to

and from the UCR, like the rest of the nation is gradually decreasing, with the-

primary causes being train delays and competition with intercity bus.

UCR rail freight shipments are almost exclusively by unit train with ﬂie

following corridors - predominating:

From

Ban Mo
Taphan Hin

Ban Chong Tai

Mae - Nam
Mab Ka Bao

To

Bang Sue

“Ban Mo

Bang Sue

- Ban-Chong Tai -

Bang Sue-

150

Product

Cement :
' Gyp_s_um
- Cement .

Bunker @il

- Cement




Ban Mo and Ban Chong Tai in the UCR ate. two of the larger freight stations in
the nation. . : |

3.4 Competition
3.4.1 Competition for .Capuai Investment

Like all other agencies in the government, the SRT must compete on the most
.basi_c_:' level . with other. agencies for. funds.. This is particularly a problem when
it. comes to the issue of competing with the Depart.mcnt of Highways. Due to -
political and other reasons, it is fel by many SRT officials that the railroads do
n_ot_.re'ceive.. sufficient . funding. . ‘A look at _the number of construction projects
invo_l'ving-road_ combined with the lack. of investment in rail tends to convince
 the study .team that there may be a rather strong bias in favor of investment

in roads. :
3.4.2 Highways

Not only “does the SRT have to compete within the government for funding, it
has 10 compete with. trucking ‘and bus companies for both passengers and
‘cargo. ~ Since highway and road costs are paid for by the government, the
truck. and bus . companies in effect enjoy a subsidy which the railroad does not
enjoy.- . Not bnfy due to opcfa'ting problems, but largely since the road network
is so much more extensive, SRT is at a considerable disadvantage in the UCR in
serving paséengers ‘and the freight which tends to be largely agricultural, and

thus scattered at a low density over a large area.
- 3.4.3 Inland Waterways

Railroads at preseni not only .compete with highways for the more moveable
and higher value frci'ght,' bui they must also compete with inland water
transport -for: thc'.:;bul_kie; low value cargo which they might be able to carry
- otherwise. Inland water transport has the advantage that it is cheaper than
-'rail_,". but sinbe it. is quite slow, it c’aﬁnot compete with rail for higher value
freight or. for passenger service. . Inland water also suffers from a much less:

_extensive  network than rail.
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3.5 Existing Problems of Rail Transport

3.5,1 Fares

One possible solution to the dllemma of low revenue by SRT would be to
increase fares, as 1s usually done m a markei where’ the dcmand is - hlgh
Ailhough passenger trains tcnd to operatc at or ncar capac:ty. fares cannot be
raised by the SRT without & _récommendation from - the Mm:ster of ©
Communication and confl_rmauon by the -cabinet. For obvmus -political

reas{)n's,-' this is quite difficult, even if it: should be donec.

In the past, SRT has offered - spcclal service such as flrst class, air- condzuoned
cars, and so. forth to try to- capture a morc affluent * passenger markeét and an
alternative method of mcreasmg._fares. ‘However, faster trains 'arfiving on-
schedule are reall'y the service improvements that are needed to aitract -the -

wealthier and more time sensitive traveller.

3.5.2 Scheduie Adherence Problems

Nalinnally', the SRT achieved a 43% on ti'mc_ performance of “its trains- in 1989,
For the northern and northeastern lines which pass - through the -UCR,  the
performance was ;v_,lightiy'lswef at 39%. These schedule adherence problems
are largely the result of single tracking  for .;p'assin'g trains, poor signalling,
long operating blocks, -and conservative 'opérating ‘practices. In order.'-lo'
improve the ‘level-of-service - for -passenger transport, a number of projects:

are on going, are ai)prbved for execution, or arc “proposed.
3.6 Improvement of Rail Transport
3.6.1 Approved Projects

1) Signalling imp'r_ovcm'eht's are - currently under way within the UCR:

which should improve ‘on 'it_imc' performance in the very near future.
2)  Construction of a new line beiween -Khlong 19 and Kaeng Khoi should -

increase freight traffic to 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
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-3)

3.6.2

1

2) -

fact that it frees the existing track below Kaeng Khoi to some. extent to
allow for more passenger trains 1o be run to Bangkok.

Double tracking on southern line is scheduled in the near future, but
will not effect the UCR. |

Planned Projects

-_Elevation.of rail ‘tracks in Bangkok may help somewhat to ease ihe

extremely conscrvative  operating practices of trains passing through
Bangkok.

Doubie' tracking between Ban Phachi and Nakhon Sawan could greatiy_

-~ improve northern line operations, and is highly recommended by the

3)

study team.

Double. tracking between Ban  Phachi and 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 lose much of the

- petroléum -unit train operation it currently enjoys. from Bangkok,. it will

3.6.3

1)

likely conlinue to serve from Sara Buri and beyond. if the terminal is
built there. . In fact double tracking not only to Kaeng Khoi, but on to
Nakhon Ratchasima -is encouraged by the study team.

ldeas
In order to change the passenger fares that SRT currently charges,

special consideration should be given to encourage the morc affluent

rider-. In. order to help develop a "rail habit" and for shori term gains, a

 weekend tourist train between Bangkok and -Ayutthaya or possibly or to

2)

L’o.p Buri like the current train from Hua Lum Phong to Kanchanaburi

~could be .ron.

. Integration with Sky.Train at least at the station Jevel will be a necessity

.'in the future, and is' a must if SRT is to be able to capture a future BMR .

. northern - daily commuter market..
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4. INLAND WATERWAYS

4.1 Overview

In the "Study for the Improvement of Inland Waterways" conducted  for the
Harbour Department in 19881 ‘the stht_ement was made that "the Thai waterways
system - should be considered as an integrated tr.ansport sys'tem"." It is agreed ~
that this is certainly the case.  Even . though it is faf beyond the scope of the -
UCR suidy {o examine any of the various transpori networksrc')r modes as .
integrated systems, in the nuﬁ_xerous trips by the study team 1o the UCR a
number of observations were made of inland water transport which reflect on

the results of the study by the Harbour Department.

Transport by inland watecrways in the Upper Central Region is an important
part of the total amount of goods flowing within and through the region and
provides a means of support for many of its residents. It is especially
important for the transpori- of bulky and low unit value agricultural producis
which are not easily damaged and for which time of transport is not such an
important issue. Moreover, inland water transport it critical as it is the
preferred means of transport for these bulky products which are primarily

bound for export.

In numerous areas in the UCR, inland water transport has been plagued with
water depth problems, which are usvally blamed on wupstream -dams - controiled
by either -RID.m‘ the Electricity Generation Authority of 'Thai_iand"-(EGAT)' and
their conflicts of interest with the Harbour Department. - The' logi¢c of- the
explanation says that the Harbour-Deparﬁnent wants 1o i.ncrcase the water
released by the dams in order to supply the rivers with water for transpdrt. .
RID and EGAT, on the other hand, want to retain sufficient water for ‘electricity

generation and irrigat'ion_. It is the opinion of the siudy'team. that the conflict

1 “Study for the Improvement of Inland Waterways". -- Final Report; Kingdom of
Thailand, Ministry of Communications, Harbour Department; May 1988, - Study
conducted by BCEOM, DECONS, DEC, and CNR consultants,
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of interest -may be dvc'rstale'd Many arcas visited "had little. or no depth
problems during the field observations in both the rainy and dry scason,
while others had severe limitations during both. In the Chao Phraya River
north of - Ayutthaya, where the burcaucratic conflict is usually blamed for
‘navigation ‘problems; it is difficult to belicve that any amount of water
released by RID would be sufficient for sustainable transport. Explanations
follow.

4.2 Problems

“One’ of the most significant findings.from field observations is that the
problems “associated: with inland water tfansport were limited 10 the upstream
reaches of the various rivers.: Problems ‘on the Chao Phraya generally began
between Ayutthaya and “Ang Thong, problems on the Noi River began
upstrea'm from about Sena, and problems on the Pasak River began upstream -
from Tha Rua. The Lop Buri River is generally not navigable by the lighters

currently in use in rsiver iransport.
4.2.1 Water Depth

On a field trip to survey the conditions of inland water transpost in the UCR.
during the ramy secason in early September of 19891 |, one of the most obvious
problems to large scale- shipping is' the problem of an insufficient depth of the
water. Even the smaller wooden barges were seen stuck in the middle of the
Noi River, barges \Qere seen stuck in locks on the Noi River just north of
Ayutthaya, and numerous barges and boats were oObserved wailing for high
tide to pass at the locks at the Chao Chet canal west of Ayulthaya.

Also observed was the fact that even during the rainy scason, the water in the
Chao . Phraya river between’ Smg Buri-and Chai Nat is not deep enough for
loaded barges ‘to pass, as they require water depths in excess of 3.5 meters. In
fact, even the boat owned by RID with a draft of about 2.5 meters hit bottom in
the Chao Phraya numcrous times in spite of careful navigation by the boat

captain.’

Loy should be menuoned that the ramy season of 1989 was a part what has so far
" been a three year drought in Thailand, so that even the rainy season was quite
dry by Thai- standards.
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4.2.2 Meandering and Bank Erosion

Also observed in the Chao Phraya River between Sing Buri and Chai Nat,was '
the problem of bank crosion. The problem in essence is that the. river Afrom
bank to bank is extremely wide considering the volume: of water in the, river,
and the depth is correspondingly shallow. This' is apparently con'nected with
the problem of the river mcandermg, as numerous inlets which appeared to -
be old branches were observed. On the Chao Phiaya south of Ang Thong and

on the Noi and Pasak Rivers, this did not appear to be a problem,

The problem of bank erosion is a significant problem in"the Chao Phraya, as
the wide banks create a very large cross sectional area of the river. . It has..
often been stated that the Chao Phraya could be used fegula_rly as a navigable
river if the dam controlled by RID at Chai Nat -would only release cnough water
to the river. A look at _thc.. existing banks and at the water depth, would leave .
one 1o wonder if any enough water for a sustainable lranspbn corridor ‘is even

possible.
4.2.3 Dredging

Sand 'dredging' from the river is done primarily for the purpose of obtaining
sand for sale for the construction trade, rather than for the maintenance of
the channel. It is thus not so tightly controlled, and can.be quitc detrimental
to navigation in the river, as it is closely rclated. to the. problem of bank
erosion. ~This dredging was obscrved being done both by companies ‘with ‘large
"basket dredgers" and large steel barges near Ayutthaya and even by one

industrious individual with a bucket and a -wooden barge in the Noi River.

Although beneficial when conducied by the Harbour Depanmcnt to increase
water depth, unreslrlcted sand dredging has caused scvere bank erosion . in
some sections such as one area_observed in the Noi ‘River near Bang Shai. This
bank erosion - and the rcsulting' widening"of the river- c'auécs_ a redﬁction in -the
flow rate allowing sand an&- silt to setile out, thus increasiﬁg the number: of . .
sand bars in the section. ' Although the process is potentially _ben’efi.ci_al to. the
dredging companies, the effect can be devastating on water transport through
the rivers, For this reason, private dredging has been prohibited in.'numerou.s
areas in the Chao Phraya River, especially upstream. from - Ayutihaya.
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4.2.4 Lock Width and Depth

The width of -locks is a restriction on travel in some locations. For example the
locks seen on the Noi River and its canals as well as the lock on the Pasak
River..at Rama VI dam were six meters- wide, making them too narrow for the
1.2 to 9.1 meter wide. sieel - barges which are used in the unregulated portions of
the' Chao Ph'raya and' Pasak Rivers. Depth was. also a problem in that barges
were often abserved stuck inside the locks themselves or as in the case of the
~Chao Chet- lock, waiting on high tide to go through.

4.3 Overall Summary of Problems
4.3.1 To Bangkok from Norihern Thailand

To travel by river from Nakhon Sawan to the Gulf of Thailand, one must take
one of two primary routes: either the Tha Chin River route, or the Chao Phraya
River route. If the Tha Chin route is selected, the traveller will travel entirely
oufside the boundary of the UCR, so it is not addressed here. If the Chao Phraya
route "is selected, -a. choice of three routes is still possible: the Noi River on the
west -side which branches away from the Chao Phraya north of Chai Nat and
rejOins it south of Ayuithaya, the Chao Phraya itself, and the Lop Buri river on
the east which branches from the main stream between Sing Buri and Chai
Nat, to rejoin the Pasak River just upstrcam from Ayutthaya. The Lop Buri
River was not traversed by the study team, and thus will not be discussed here,
it can be said, however, that it is not a good alternative due to water depth,

width, and curvaiure constraints.
1) Noi. River -

To northern Thailand, the Noi River is by far the best of the two
_alternate routes observed by the study tcam in that it was deep enough
during the observations for fully loaded wooden barges 1o travel from
the north to the mainstream of the Chao Phraya, where no problems
exist for large or small barges. There were intermittent problems
.observed in the river itself with depth and in the two locks observed.
' Thé first lock north of the confluence with the Chao Phraya on the Noi

was obscrved to have depth limitations. A possible solution could be to
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dredge the lock itself, or it might be possible 1o rclca’sc-mOré':wa[er from
the upstream dam north of Chai Nat. This is one case in which there -
might be a solution by resolving conﬂicis_" of intcrcSt;_beiWc_en the -
Harbour Depar_tméht" and other agéncib_s.. The lock ,it_Se'lf “was only six
meters wide, however,- making it still impossible for larger barges -to".use’
the Noi alternative. - Considering - the depth.problsms for even the ‘small
barges, widen'in_g" is not rccorrime;nde'd anyway: = This part -of - the ‘overall .
system has d'ifficultics, :-but during the raiﬁy' seasoi at least, .it works for

the smaller barges as is.
2) Chao Phraya River

As mentioned pre{:iously, the banks “of the Chao’ .Phréya: were ‘very 'iifide
and severcly eroded, and the water depth was so low "l_hé"t ﬂavig&_ti(m_ by
cven small loaded: bérgcs was impossiblel, It is not- believed. that ‘during
the time _of the observation iﬁai any amount of water. released from- the -
Chai Nat Dam would have been sufficient to cure the névigétion-
problem due 1o the width of the banks and the apparent limited ‘size of -
the dam reservoir. Tt was obvious that navigation is at timcs'"béssfibl_e in
-the channel since many ‘wrecked barges .a'n_d boats - were observed in .the
well-marked portion. of -the river Petween Chai Nat and Sing Buri.- T
‘should also be mentioned here that the dam: at Chai Nal was cquipped:
with fourteen meter wide lock gates,__but-""this'--'\':vas‘:irrelevani at the time

since the river itself was not navigable below the dam.
4.3.2 To Bangkok from Northeastern Thalland

To come 'fré_m northeastern Thailand by river, essentially only one  route
exists, and that is by way of the Pasak River which joins the main body of the
Chao Phrayd at- Ayutthaya. On observation trips’ by the . study. team during both
the . rainy and dry seasons, allhough -the. river did have numerous bends and
double backs, no operational problems weie en'ceuntcred, nor were ‘any -

observed for the barges in route, which were travelling both upstream. and

1 1 should be noted however,. that two béﬁ'gc fréiﬁs ‘were o.b:se.r'\;'ed heé&éd
upstream, which was made possible by the fact that they were empty.
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down;’ bb’t_h-g’tﬁ‘pty and fully laden.! Along ﬂlc"river, there . were numerous
warehouses, grain “silos, and factories. with d(')ck'ing' facilitics, and many of
t_hen1'=-wgtc:i'n use by barges loading for the trip downstrcam. = Also, although
the prbbli;m ‘of _bank' erosion was observed, it is ciezi.rly less significant than

that a!ongl- the Chao Phraya.
4.4 The Vessels

The barges used for water transport within the UCR are of two gencral types,
wooden and " steel.- The report -for the Harbour Depanment lists the following
range of characteristics for the mid-range of barges generally in use in the
"UCR: . '

Type - Length (m) Width (m) Draft (m) DWT2
Wood: 18.0 - 24.0 30 -53 0.8 - 2.1 10 - 60t

- Steel 190 -4 2.6 35-91 1.5-38 20 -4 00t

4.4.1 o?pera'tlons :

The:_con_vention.al method ro'f bargé iowin’g'prcsently used in Thailand is towing
by tug boat. ‘The lighters are tied together by fopcs and are towed in a convoy
of 4-10. Cdni'oy size is restricted by channel alignment, water depth, and tug
‘horsepower. - On long distances in the north, there are many convoys of eight
- lo twelve. 60-80 ,ton.r capacily barges and some convoys of up to 20 barges.
Where transport- demand is large, as between Tha Rua and Bangkok, and where
sand drédgéd out of the river, trains of three to four 200-400 ton barges are
wsed. Sometimes, two .tu‘g. boats are used for towing the largest barges. The
sai‘n_c towing tc_chﬁiquc is used on the Guif of Thailand, in which 3-4 steel

barges are towed ‘by a 350 hp ugboat,

1 1t 'was observed that during the dry season, a few of the lighters carrying
. cement which. were observed did not’ appear to be fully leaded. It is not known if
“this. was for navigational or other reasons.
2 GRT  Gross Registered Tonnage (Barge + Payload)
_ DWT Dead Weight Tons (Carrying Capacity)
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A distihguishing--charat’:{ox‘iéﬁb -of ,_the. pull towing tochoiqu'c-i:_sr that . a" steering
crew is rcquired'o'n' cach barge. On wood bargcs,“lhcrcfew'--may “consist: of - the
owner's - f‘umiy hvmg on board, but many new - steel ‘barges are: operated by
transport- companics, who hire’ crews of 2 10 3 pcrsons per. barge. Anothcr
disadvantage is that long bargo convoys are  not - very. mancuverabio
¢specially when travelmg downstroam fully loaded. Maneuvcrs for cntenng
navigation locks, for . stoppmg 0. convoy, and handlmg the barges at’. ports of
destination are difficult and umc consuming.. In addition, night navzgatlon of
long barge con#.oys is difficult: and dangerous, . So: far, push towing “has: hardly
been  used in Thailand, as-_-it. involves -.a higher ' capital cost, and “only transport
companies can afford - it.. The lower opcrating costs and better mancuvcrab:hty
may make push owing the mode of choice for the fumrc It is at present the
preferred method for most other countrics (like¢ the Umted States) that - have

highly developed mland waterway systems

“An expkerimem based on a-1979 study . for the Harbour Dcparimoml,_a 2800 DWT
push boat was built. At its tcst' navigation --'fr'om Bangkok to Nakhon Sav’van',-
operatxona} comrol d:ffncu!tlcs were observed.  The model now: stays in" Nakhon
Sawan port and is not used downstream for. -practical purposos Pue 1o the
'oporanonal dlfflculues and  the low cost of labor, investment in push-towing
barges has'n_ot-provcd 10 worih\vhilo as yet, and traditional towing .tcchn’iques

are used exclusively.
' 4.4.2 Operating Speeds

The navigation specds in the Chao Phraya River are about 4 knots (7 km per.
hour) downstream of Ayutthaya. - Upstream, operating specds are lower

because of narrow channels;, shallow water, .' and « river curvature,
4.5 Comparison of Pasak and Chao Phraya/Noi Systems

The 1985 traffic is .shown in Fig. 4.1 abové,_which'comparos. the Chao:-Phraya /.
Noi River system with the Pasak River sysiem in terms of tonnage of traffic
carried. Immediately apparent is the fact that the overall tonoageof ‘material
carricd through the PaSak'_Ri'ver is far greatcr:.thao that carried in the Chao |
Phraya River. The difference is even i.r_nore significant considering . the fact

that by far - the :most' s_i_g'n'iﬁcant comm'()dityr_car'rlicd in the Chao Phraya ‘is sand

I Find this reference.
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_'drgdged up from th_c river bottom: It is for:this reason that the study -team
fcels that the Harbour Department should coordinate its efforts so that the
Pasak - River- is maintained as a clear path for barge transport. 1t is felt that -
river - transport will increase in the future due to rising. fuel costs esbccially if
there- is ‘the study team predicted increase in food cxports from the UCR, and

- that df_’:velopment in the arca between Ayutthaya and Sara Buri combined with
good. a'cc_css' will cause- further increases in the concentration of water.

transport along the Pasak River.

1986 Product Shipments

Harbour Department Datq -
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Fig. 4.1 'Comparrison'of River Traffic North of Ayulthayé on Chac Phraya/Nol
and Pasak River
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4.6 Pasak.Hinterland "'rraf'ﬂc |

Lookmg more. spcc:f;cally at the trafflc from the Pasak chr hmterland 1tsclf
which includes cssenllally all ‘of northeastcm Thal]and the same ‘bulk
commodily flows, bloken down by mode are shown in’ Fig 42 " These - bulk
commodities- which - are currcntly Shlppcd from Northeastern Tha;land either
to Bangkok . or fot cxport are either. shlpped by road, rail;: mland ‘water,” or’ some

combination such as road and mIand ‘water.

1986 Product Shipments |
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Fig. 4.2~ Bmk Product Shipments in the Pasak River Hinterland
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 4.6.1.Taploca Petlets -

~ Since . tapioca ds a.bulk product of the extensive cassava farming from  the
,-northeast and since it is-a product pnmdnly bound for expori, it is = _
particularly: weli suited for mland water: transportauon It does not suffer
.from ‘the -need. to be red:smbutcd to- trucks and shxpped to - numerous locations
;wuhm Bangkok. . Typicaily, tapmca pcllets are shipped: from “inland processing
_plams by track 1o ‘starage warchouscs -many -of - which are -located along the '
Pasak_Rwer_._ ’I‘here they are held until mternanonal market price’ dtct'neq that
-a sale should be mﬁde They are then shlpped by barge 10 Ko Stchang to be

loaded alongsade ocean going vessels for export.’
4.6.2 Malze

Pro_.duét_ii_).n,gof._' com or:maize in Thailand- may either be used- for dormestic

" ';(:‘(ODS.l:i_mp.li():I]. or for export. In general, maize grown in ‘th'e'Pasak River
.hi.nterlzind is. predominantly exported due to the ready availability of
'-warehousmg and shipment by water to be loaded on to ships. The maize may
either.. be loaded directly from the barge alongside a ship in the mouth of the
- Chao Phray_a-Rwer, .or it may be- towed to Ko Sichang to be loaded there.

4:6.3 Rice

At preserit, the only loading. facilitics for rice for international shipment are

in Bangkok, so that rice shipping is done primarily by truck.. -
4.'6‘.4. Construction Materials
1) Cement

Pro_d_ucfi:on: of cement is concentrated” in the Tha Rua and Kaeng Khoi
arcas. 'Sinéc all of the cement is for the domestic market, primarily in
- '_.Bangkok At is not ~carried "as - cfflcxcntly by inland water as it might be if
bound: for a.smgle- point - for cxport. Nevertheless, about 40% of the
_cemé'nt _;pr_o’ducc.d"fét the Tha Rua plant is.-carried by barge. The
-remaihihg-cemeht is ,c'arriéd'r.-:by either tiuck (40%) or rail (20%). At
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Kaeng Khoi, about 60% is c_a_rricd by road with the remaining 40% by -

rail,
2) Gravel

Although the amount of gravel has to be estimatcd it s bcheved that the
primary means of shapmcnt is by road (93%) w:th ‘about 7% by: hargc Tt
is bchcvcd that csscmxaily all. of lhe gravel is used domestically in

Bangkok,
4.6.5 Pet_roleum" Products and Coal
i) Petro]eunﬁ Products

Petroleum  products leaving Bangkok ‘and"-bound for' the hintcrland - are

carried either by road - (55%) or by rail (45%).
2)  Coal

Coal bound. for, fhe Kaeng Kh'oi cement plant: is. carried to Th‘ailand by
ship, off-loaded onto barges at 1he mouth: of ‘the Chao Phraya Raver, and
taken to Bang Pa-in ‘where it is loaded onto trucks and driven: to Kaeng
Khoi. ' '

4.6.6 Animal Feed and Fertillzer

Due to the widely dispersed nature of the consumiers: scatiered throughout the
Pasak River hinterland, the flow of animal feed and fertilizers is dircct from

Bangkok to the individual ‘consumers by road.
4.7 The Pasak River Navigation Dam Not Recommended

The previously mentioned 1988 study for Haibour Deﬁar{men‘i recommeénded
the construction of a weir U ‘navigation dam -across:. the Pasak R:vcr ‘just
upsiream from Ayutthaya Howcver from field observauons, it is the oplmon
of the study team that- the dam, aIthough it would have no -harmful effects as
mentioned in the Interim - Report of the UCR study, is simply unnccessary.
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During the dry -season, the effect of occan tides is scen in the Pasak River as
far ndrth as midway between Tha Rua and  Nakhon Luang, where water
-.hyacmth was observed moving upstream. Alsa barges were loaded at the Siam
_'Cemcnt plant- notth- of Tha Rua and sent. out with the rising tide bound for
Bangkok during ‘the dry. seasonl. 1t is thercfore felt that the dam is entirely
unnccessary ‘and would in fact be a hindrance, rathcr than an_ aid to transport -
by inland -water in the Pasak River, since a toll would be ncccssanly charged
and- waiting time would make the trip more cxpensivc'as well,

4.8 Potential

Pféseﬁi traffic: i'srrra'ihér lléavy on ‘the - Chao thaya River south of Ayutthaya -
and the Pasak Rlver south of Tha Rua ycar round.. It is felt that there is still
room for addmonal traffic, and ‘it is expected to grow in: the near futurc. along
with the growth of the GSIC. Among the faclors to e_ncourage this ‘growth arc
tﬁé' “proposéd. agro-probé's'sing center, and the opening of the new Pasak:
collector'ro"ads . There is potential, it is believed not omnly for bulk - cargo, but
for contamcr;zed cargo bargcs similar 1o those which are used downstream in-
lhe BMR

.Problems which are related io trangport by inland water whlch relatc to the
UCR are relatwely small when discussing the large scale product shipping
which - already occur. At present no large scale investmeni in the water
transpor systcm' itsell is recommended as it is felt that it would not be
economlcally jusufled across the Chao Phraya or Noi, and is simply
unnccessary across thc Pasak, It is felt that current efforts by the Harbour
Dcpartment to maintain the watcrways should be continued, and indeed
Harbour Department dredging barges were obscived in operation.  Although
therc.ha_s' been some criticism that the number of dredging barges is too low,
and the work inadéquats, the information from this study is insufficient to

_either confirm or deny the criticism,

_Probably the' most imporiant area for investment lo encourage shipping by
barge is 10 construci better access roads to the areas along the Pasak River

between Sao Hai and Nakhon Luang on the north side and between Tha Rua

1 Ina later “conversation wnh Harbour department officials, it was stated that the
primary reason for the weir would be to help minimize bank erosion.
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and .Ayutth'ay'a on the "no'rth':si'dc of the ‘river.. This " is. mdeed proposed and- . is:

drscussed in lhe chapter. on road ‘construction pro_}ccts

If there is to be future: mves[mem in the mland water system rtself it is :
believed that the next- place to search - 1s the possrbrl:ty of - burldmg a wider lock - :
at Rama Vi to allow. trafﬁc further upstream toward Sara Burr lt i8¢ not felt '
that lhere is - anythmg 10 justify. sueh an mveslment at zhrs ume Perhaps as
the Greater Sara Buri’ Industual Corc (GSIC) grows, and. if the cost of fuel growsz,_'.

sufficiently . the demand f_or transport by mlanr_i water may increase with it, -

Anothes potential . arca for mvestment is in the use of contamer carrymg
barges. . -These are’ already in use. downstream ‘and could be applied to': the
processcd food: shrpmems from the . agro processmg center 1f built near’; the
Pasak River.: Tt shonld be obvious. that the mvestment in - this area is strrctly an,

arca. for. p’rivatc mvestmenl ‘and that the only function of government’ 1s o

ensure the safety of operations: This: system already exists, as it is the primary__ o

respomrblhly of .-the HarbOur Deparimem to hcense all new: barges whrch '

operate in - Thailand. -

166



5. PROJECT PROPOSALS

5.1 Ay;,ﬁh:ay_a 1o Lop Buri'Hig_nway’ (North-sbmh'_Hi’ghway)ﬁ' |

'Shou]d use a ncw allgnmcnt and serve Lop Bun Nong Don, DOn Phut. Nakhon
' Luang_, and Ayutthaya ' '

Should be a’ Pl class road wnh a mdc camageway, wide shoulders, hmltcd

'access control and straight R O—W

May havc at grade mtersecnons for aricrlals and collector roads, but they
sliould ‘be - mgnahzcd for artenal “roads and possibly Lhannehzcd w1th stop -

_ -sngns for collcctors Prwate access roads should be plohlbned
Should not paés: directly tf_i_‘r'éﬁg'h_* towns, but should .pass nearby.
5.2 Pasak River Collector Roads

Should be class E-3 rdads primarily to serve industrial development on both

sides of the __Pia_éak River.

_Access to thesc roads by other roads and by prwate roads nced not be

: dlscouraged

- Thc allgnment should be close to the Pasak Rlver but not adjacent to it to allow
'for sufflment ‘Toom for- deve!opmem ' The prcmse ahgnment should mlmmlze

the ‘demolition of _cxnstmg structures_
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5.3 Tha Rua to Sara'Blll_ri ing‘h‘ﬁay- ‘and J'North'é'i"nz f'B'Y-?Pﬁés"f"' |

This should be a class S-1orS 2 road betwccn Tha. Rua and nghway 1 and a P~D
or P-1 road between nghway 1 and nghway 2, ‘ s

The northern Sara Buri bypass should connect wnh bolh Highway 1 and
nghway 2 at a grade-separated mterchange If this is not possible, thc
interchange should at least be signalized - and channelwed to - mmlmnze traffic

congestion and for safety.” = S
5.4 Suphan'Bu'ri to.Tha Rua High‘way

This road i curremly under construcuon, although of an- unknown des1gn
standard and along an. unknown allgnment Ideally it should be a P2 or o
P-3 road which would serve fraffic now and allow for futuw 1mprovcment It
is not rcally the only east-west lmk but is consulcrcd ‘as a network" :of east to
west links which would mclude the cx1st1ng road between' Suphan Burl and

Ang Thong and Sara Burl

The road itself also’ _poses a set of cast west connccuons by ailowmg lraffic
from Suphan Buri o travel by a relauvely direct route on ‘the south side of the
Pasak River to Nakhon Nayok by way of Phachl or on the north sadc to Tha Rua

and Sara Buri.
5.5 Tha Fiua-to ES'B" Highimay' |

This link to the ESB should begm near Tha ‘Rua and ploceed southward roughly
along the cxnstmg RID Rapipha[ canal in the dlrccuon of Nong Khac At Nong "
Khae, the toad should tie into nghway 1 by some means con31stent wuh the
DOH plans for H:ghway 1. '

South of Nong Khae, thc road should head m the dxrection of Nongchok and tle
into the planned expressway from Bangkok to Rayong ' '

These proposed new road n'etworl{c_ is illuslrated in Fi.g.. 5.1,
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6. PRIORITY FOR IMPLEMENTATION OF
PROPOSED PROJECTS

Based on Lé_vcl—bf—séfvicc Considerations:
(1)  Ayutihaya to Lop Buri Highway

Based ‘on Spaual Consxdcranons , ,
(2) -~ Tha Rua to Sara Buri Hwy and Northem Bypass '
(3) Suphan Buri to Tha Rua nghway

Based on Need to Sefvcf UCR Praject Proposals:
(4) Pasak River Colié;étdr Roads
(5} Tha Rua to ESB _Highway

A number of factors"m'u_'st bc taken -into ‘c:o'nsi'dera_;ion in __thc‘ determinétion of
pribrities for the UCR hig’hway pro;iects 'Ohc of the factors is :t'o consider the
projects in terms stnctly related to transport issues. A second factor is to
consider the timing of othcr UCR pmjects and the 1mportance of the road
projects to thcm. A third, and very imporiant, factor is to con_s:dcr the
environment and presence of other -cofnpon_c_nts of the infrastruct;ire before
beginning construction which will likely lead to .indus'trial development and

urbanization.

The highest priority project in tcrms of transport issucs is no doubl the
Ayutthaya to Lop Buri Thighway, Indeed, - it 1s only link which is based stnctly_
in terms of transport demand. Although the Sara Buri northcm bypass also |
fills a critical role in serving existing demand, it is based on  more complex
consaderatlons,_ and must be cpnszdere_d in terms of UCR pro;ects- as well. -
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Roads_do‘éi‘g’nod' 10 serve UCR projects need to take several things into account.
Fi'rst' the UCR to ESB road is considered somewhat” speculative and should be

: 'bullt after more is. known about the need to Shlp goods dnrcctly from or to the
"UCR from, the ESB, and the success of the Bangkok outer ring road fo which
this road is desxgncd as an alternative,

rTil'e Second"sot of roads ‘to serve: UCR projccts, the Pasak River collectors, are
_cons1dered as a much higher pnonty and must go -in to allow for further
industnahzaﬂon However, the opmlon of 'the UCR team is that - this

: :mdust_rna_l_lzahon_ should not be encouraged uritil 1he potential environmental
| danger io the Posak'Rivcr is alleviated. Sewage coflection and treatment
systems nccd to be bunlt polluuon momtonng systems need to be in place, and
mstltuuonal capabditlcs for control need to be. functioning bcfore
mdustrlahzatlon begms Thercforc, toad development of this region is '

recommended only as an- integral oart of a larger GSIC master plan.

Roads des:gned pnmanly for spat:al considerations are of two levels of
- priority.  The h]ghest pnonly ‘is ohvxously lhe Tha Rua to Route 1 and the Sara
‘Buri northern bypass, as. it serves the GSIC Tt should be part of the GSIC
master plan, _Thf: second - connecior route between Pa Mok and the UCR north-

south highway is a lower priority.
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