5.3.3 Project Summaries
()  Road Projects

Intraregional

RPL Roads to Support Specific Industrial Developments—A vitally important project at
‘the intraregional level is to constnict the necessary road facilities to support planned
industrial developnients, e.g., at Bang Saphan, Samut Songkhram, and Chumphon. In the
case of the Bang Saphan industrial complex (see Figure 9.5.12), the J!CA—assisted
Feasibility Study on Bang Saphan Industrial Fstate has concluded that a new four-lane
access road plus interchange connecting Route 4 with the iron/steel industry complex and
Prachuap Port should urgently be developed to serve the increasing volumes of heavy traflic,
also, the improvement and upgrading of Route 3169 between Route 4 and Bang Saphan
town is already in the advanced planning stage by DOH Similarly detailed assessments of
other planned industrial developments in the WSB (eg, at Samut Songkh:am and
f Chumphon) should be prepared based on the specnhcauon of development details (cg,
eslate area, location, land use plan).®

: RP2: Links between Ratchaburi and other Provincial Cepitals (i.e., Kanchanaburi, Sanint
Songkhram)—The 'proposed project would address the indirect connection between

‘Kanchanaburi and Ratchaburi and the indirect corinection between Sanut Songkhram and
Ralthabun’. " Also, the indirect connection between Kanchariaburi and Samut Songkhran

~ would be addressed by dealing with the indirect connection between Ratchaburi and Samut

*The oumbers indicate a FOVErSe hierarchy from intrarcgional {i.c., within the WSRB 6:1!3‘),]0
mlcncgmnal (i.c., between the WSB and other rcgaons of Thailand), to subregional (i'e , international).
Thc nimbers do not ncccc-:auh indicate project priority.

is expcclcd thata circular road linked to Route 35 would be required in the abandoned shrimp ficld
in Samut Songkhram as part of the industrial park plan.

*Access roads 1o planned industrial cstates beyond the iminediate vicinity of the cstates will be

considered under separate projects, ¢.g., improveinent of the link between Bang Saphan and Pathiu (sce
“Project RP3).
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' Specifically, the link between Ratchaburi and Kanchanaburi would be

Songkhram.
upgraded by (i) utilizing the planned Ban Pong-Cha Am motonway and widening the Ban
Pong-Kanchanaburi section of Route 323 to a dual three-lane facility, as recommended for
2001-2006 by the Long-Term Strategic Study of Higinvay Planning end hivestiment, (i)
constructing a new direct alignment, or (i) improving Routes 3089 and 3357. The link
between Samut Songkhram and Ratchaburi may be improved through extending an already
proposed new road project linking a point on Route 3091 about 12 km north of Samut
Sakhon (Thumbaen) with Route 325 and by improving Route 325 north of Samut
Songkhram (see Figure 9.5.13); the Samut Songkhram- -Ratchaburi link is vitally important
for the Utban Cluster Development (UCD) proposed for the Upper WSB, whlch fcatures
lmkages between the proposed Samut Songkhramt Free Trade Area and other centers,

including Ratchaburi.

RP3: Pailin-Ronte + and Pathin-Bomg Saphan Links—Opeiations at the new Chumphon
Airport at Pathiu are expected to commence in 1997, but at present access from the airport-
to Route 4 takes about an hour by car. Access links are required to link Pathiu with (i) Route
4 and {ii) Bang Saphan {directly)(sec Figure 9.5.14). Regarding the Pathiu-Route 4 link, the
immediate need is to provide a connection with Route 3201, a four-digit road that runs into
" Route 4; Route 3201 may also require upgrading later,? considering the likelihood of new
traffic in the form of passengers on round-inp service to Bangkok, airpoit employees and
¥ employees and customers ofnew businesses induced by the airport, and truck traffic carrying
air frelghtl slupmems. Thc Pathiu-Bang Saphan link is also vitally important for pronioting

. "Because it is mterregmnal ralhcr than mlrarcgloml the link between Ratchaburi and Bangkok will

' be addressed under Project RP1G, North- South Links, although it is mote of an casl-\\csl connection. In
addition, improvement of the Imk between Samut Songkhram and Petchaburi is not proposed here
because PWD has receatly built a low-volunie road between Samul Songkhram and Ban Lacin (although |

©Ca pajor bridge will not b completed for another two years) and Ihe costs (consiruclion and

environmental) of building a high-volume road traversing the mangrove swamp that intervenes between
Samut Songkhram and Pelchaburi is deemed prohibitive.  Also, the links between Kanchanaburi and
provincial capitals in the Central and Lower WSB (ic., Petchaburi, Prachuap Khirikhan, and
Chumphon) aré not addressed because of the timited traflic between these arcas al presemt and in the
foresecable future, because the traflic that materializes will be well-served by iniprosements of Route 4
and/or notonwvay construction as well as the proposed upgrading of the Ratchaburi-Kancha naburi link,
and because of the proc/gdural difficultics and environmental costs of traversing national parks in lln, :
western part of the WSB; il is recognized, however, that an alte rnalive Toule may be needed when Roué
4 is closed due to flooding. - Therefore new aligamenis connecting (i) Routes 3301 and 3206 in ¢entzal
Petchaburi Province and {ii) Peanburi and Route 3218 may be worth considering. Also worth noting, the
The World Bank-assisted Long-Term Strategic Sttdy of Highway Planning and Investment propos:.d
widening Rowte 325 into a dual two-lang road in the 2001-2006 period.

_ 2}’mn:ordmg to DOH road inventory data, Route 3201 (32 km Iong) isa two-lanc l‘acuhl; that includes
both Class 4 and Class § sections, witha carriageway width of generally 5.5 mand shoulder width from
0.0 1o 1.5 m on cach side; roughness fevels are in the range of 4-5 as measured by the International
Roughness Index (IRI).
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the use of the new airport, considering {he size of the industrial development likely to occur

at Bang Saphan and the proposal for a linked airport-seapott zone, White DOH already has

a secondary road under construction completing the connection between Bang Saphan and

Pathiu by filling in the "missing link" south of Route 3411, firther upgrading is fikely to be
required as Route 3411 is a Class 5 road' (9 m wide with no shoulder) and Route 3374

{teading north to Bang Saphan via Route 3169) is a Class 4 road’ (5.5 mwide witha 1.75 m’
wide shoulder on one side).

- RP4: Hua Hin-Prachuap K hirikhan-Chumphon Scenic Coastal Road—The RP4 project
would upgrade the generally low-quality roads in the coastal corridor from Hua Hin to
Chumphon, with such improvements (i) ta promote tourism, (ii} to serve local transport
demand, and (i) to link coastal areas in the Lower WSB with the new Chumphon Airport.
Regarding the northem portion of this corridor, the December 1992 JICA-assisted Tourism
Development Study on the Hua'Hin(.'ha—A:_:; ‘Beach Area in Thailand reconunended
improvement of the "Petchaburi Coastal Road," at a cost of about 63 miltion Baht (79
million Baht in 1996 values) to increase travel speeds from 20 to 50 km per hour, yielding an
econoniic rate of retumn of 27.0 per cent. DO and PWD have various plans to improve the
coastal road south of Pelchaburi; DOH already has a road under construction from Bang
* Krud to Bang Saphan in Prachuap Khirikhan province, with plans to continue constmc_lioh :
from Bang Saphan to Bang Saphan Noi, then onto Pathiu (the site of the new Chumphon
- Airport) and Bang Ton Ma Kham, while the section from Bang ‘Ton-Ma Kham to
- Chumphon 1s under the 'authorily: of PWD and to be.ct)mp!ét{jd 10 a Class 4 standard (i.e.,
pavement width of 6 m) by 1997. More detaited study is required to assess the likély ratc of
“return from improving the corridor to a higher standard. Considering that in at least some
* sections teaftic is relatively low and consists mainly of motorcycles, one approach may be to
widen the road in certain town areas in the initial stages, with developmént to a higher
standard {e.g., Class 3}in later years as traflic develops.®

RI’S: Secondaryl'eeder Road ffi![))‘O!tf)!iL‘il!S;A project to upgrade secondary and feeder
roads in the DOH network has been formulated because the assessment of traffic in the WSB
from 1990 to 1994 showed that the greatest rates of trallic growth were found on three- and

' Average daily traffic of below 300 MVPD.
2Avetage daily traflic of 300-1,000 MVPD.

’Anolher consideration, a conscquence of the scenic nature of the road, is that the alignment perhaps
should be somewhat circuitous with curves to fotlow the coastling.
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four-digit roads. These roads, important for the region's sociocconontic development, are
overcapacily in certain cases and require upgrading based on both engineering and economic
considerations, particulatly in light of the rapid future traftic growth expected. In
formutating this project, the Study Team forecast traflic volumes on all three- and four-digit
DOH roads in WSB for which 1994 traftic data was avaitable and compared these forecasts
with estimated capacities; the Team identified the road sections and the years for which
traffic projections would exceed 14,000 PCU, the warrant for widening to four lanes. In
addition to upgrading existing secondary roads, a separate subproject under the RPS Project
would consider the development of new feeder roads where necessary to connect amphoe
centers with the recently upgraded Route 4 and/or planmed motorways (see Project RP10,
North-South Links). Also, secondary and feeder roads required to support the tourism
- development plan for WSB should be upgraded.

RP6A: Urban Ring/Bypass Roads—As a basic long-term planning proposition, all regional
cities within the WSB (e.g., Ratchabuni, Petchaburi, Prachuap Khirikhan) should have ring
or bypasv. roads built by DOH outside of the present and emerging urban core: areas.”
Bypasses eliminate impediments to traftic flow, making for more eﬂlcwnt use ofroads. One
bypass road that may logically presenl itself would connect points of Route 4west ofand
- south of Petchaburi, with one point about 10 km west of the city and another about 10
km south, which would provide good access to the siles under consideration for the
proposed Science City.' Ring roads increase Jand development. potential ‘and relle\e-
oxercrowdmg by dcccnlrahz_mg city functions, which in tum contributes to upgrading of a
city's residential function and the development of business l_‘unciioﬁs in peripherai areas. A
successful example of a ring road, within Tilailarid, is Route 11 around Chian_g Mai, which
has reduced commuting linmes and promoled a more Lclesiirabldurban form. '

RPSB: Urban (Muicipad) Road Projeci—While Project RP6A would provide urban
ring/bypass roads, Project RP6B would provide more localized road improvements within
municipalities in the WSB region; these improvements are accorded high priority in
“accordance with the strong emphasis on equity and dcc_entralizati@n in the 8th Plan.
Patticular needs include: (i) the expansion of strect networks, to combat the tendency in Thai

- '15.5 per cent bothin terms of MVPD and of PCU on lhl’CC-dlgll roads 'md 12.3 pcr centin lcrms of
PCU and 14.3 per cont in terms of MVPD on four-digit roads.

*Many 0[ the regional citics in the W88 lmc bypass roads in areas Ihal will be required for future
wiban development,

fihe Ban Pong-Cha Am motorway runs through this corridor, as is curcently planned, and if it is
inplemented in a timely mwanner, then this by pass road may be nanceessary.
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regional cities for expansion to take place in the form of 1ibbon development along the main
roads leading out of the cilies, which is undesirable since it Ieads to dangerous, congested
traftic conditions; (ii} redevelopment of city center roads in conjunction with land
redevelopment; (i) the planning and restructuring of public transport; and (iv) the
devetopment and application of a suitable car parking policy plus selected provision of
off-street parking space.’ Particularly suitable candidates for projects to address these

-+ needs in the WSB include Ratchaburi and Petchaburi or Samut Songkhram; Ratchaburi

* is the most obvious candidate in that the province has the highest motorization rate inthe
WSR and the fastest motorization growth rate (city data is not readily available);
* Petchaburi is a candidate as it has the second-highest motorization rate in the region,
- while Sanmt Songkhram should be considered because it has the secbnd-liighest
motorization growth rate and a very inadequate sireet network. Initiatives in other WSB
regional cities {e.g , Chumphon, Kanchanaburi) should follow in due course.

- RP7: Rural Road Project-—While other proposed road projects would upgrade primary and -
secondary roads, the RP7 project would upgrade rural roads, i.e, roads at the changwat,
amphoe, and tambon level. As shown in Figure 9.5.13, which depicts the results of the latest
~ avatlable comprehensive nationwide rural road inventory analysis, one of the provinces in the |
* WSB (Kanchanaburi) was grouped in the category with the lowest road density, three of the
other WSB provinces (Petchaburi, Prachuap Kh;dkhan, Chumphon) also had significantly .
lower rural road network dénSilie{s than the Ki ngdom average, onc province had a hlra_l ro'ad' |
'dénsit}' about cqual to the Kingdom average (Ratchaburi), and one prb\}ince (Sa‘ﬁiut
Songkhram) had a rural road density somewhat greéater than the ngdom a»erage s
beyoncl the scope of this multisectoral reglonal sludy to specify the. detail of specsﬁc
' qubprq]ecls but as oulhned in the spatial plan itis expected that'at a mlmmum this would
include road links to uplandfinterior areas in Kanchanaburi and Chumphon provmces with
additional improvements concentrated in Petchaburi and Prachuap Khirikhan provinces, i.c.,

'Sce, e.g., Halcrow Fox and Associates in association with Pak Poy & Knecbong Piy Ltd. and Asian

: Lng:ncmng Consultants Corp. LAd. and Asian Engincering Consultants Corg., Lid., SPURT: Seventh

- Plair Urban and Regional Transport, Final Repori, March 1991, Chapter 26 |Policy Recommendations
for Regional Citics]. .

*While this data is from 16 YCAIS aga, it is gencrally belicved to be indicative of relative rural road
- densitics among provinces in 1997, indeed, it has been cited by at least two olher JICA-assisted regional
- planning studics in the 1990s,
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the other two WSB provinces with rural road densities less than the national average.' Over
time, the Rural Road Project will need to focus more on upgrading and maintenance of
exisling facilitics than on the construction of new roads. The Public Works Depattment
reckons that such a transition will occur by around 2002. Finally, the importance of local

* contributions to rural road projects, both for new construction and maintenance, should be
stressed.

" RP8: Renivestment in Ixisting Roads (e.g., Upgraded Road Maintenance)—While there
clearly are gaps in the existing WSB f_oad network where new links may be required due to
future travel demand as well as present deficieicies in the network function in certain areas,
the existing road rietwork is maturing and therefore requires significant reinvestment, i.e.,
maintenance, overlays, rehabilitation, and reconstruction. ‘While it is accepted and well-
advised practice that maintenance activities and expenditures have “first call" on available
financial and logistical resources, a 1992 Asian Development Bank—sp'onsor'ed technical
assistance for the Depariment of Highways found that DOH has generally underfunded

~ maintenance activities, although the network's condition is actually good to fair, a Jikely .

conscqucnce of high mveslmenl in rehabilitation and reconstrucnon compensalmg for the .
low level of maintenance.? Tt is well beyond the scope of the current multisectoral regional |
planning study to specify a delailed road maintenance progran for the WSB; however, for
' DOH roads, a detailed program may be spccnﬁed based on exisling DOR models or the latest
version of the World Bank's Highway Design and Maintenance Standards (HDM) model
calibrated 1o Thai: condntlons wh1lc for rutal roads standard rural road plannmg,
methodologies may be apphed ' '

1Soni¢ iniprovements should also be implemented in the other two WSB prminces, Rat¢haburi and
Samut Songkliram, with the degree ‘of necd the critical criterion for ass¢ssing “specific projects. A
possible ‘mecthodology for proposing specific subprojects would be to give priority 16 roads that (i)
suppori other proposed regional. development projects (e.g., in the agricultural scctor); {ii} senve areas
where there is no road within a 5 km radius of the proposed alignment; (iii) function as shortcuts 1o
nearby markets or trunk roads and will perform well within the network for the area; (iv) serve areas
with relatively high population densitics; and (v) promote expostable crop production and agro- -industry
production. Further, it mast be recognized that the bengfit derived from nural road projects may mainly
 arise from development benefits (i.c., net value added) or producer surplus rather than road-user
- savings; otherwise many rural road projects will nol show suflliciently high cconomic relurns, even |
: though they may effectively promote the socml equily ebjeclives ol' the Eighth Plan. -

2Soe PADECO Co., Ltd. Prepam.rmn of an livestinent Progmmme far the Departmient of Highways,
Mairi Text, Volune I, Asian Development Bank T.A. No. 1362-THA, p. 8-3, 8-8, July 1992. 1t should -
also be noted that underfunded maintenance is an issuc with the ruzal read network under the authority
of vatious agencics; with only limited funds available for recurrent expenditures, nural roads deteriorate |
rapidl_». due to traflic and natural causes (e.g., rainfatl), with further investiment sometimes required
eveny (wo or three years to upgrade the roadway, which is both impractical and uneconomic.

38ce, c.g, HL, Beenhakker and AM. Lago, Feonomic Appraisal of Rural Roads, Simplified
Procedures for Screening and Appraisal, World Bank Staff Working Paper No. 610, 1933.
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Interregional

RP9: Outer-Outer Orbital Route for the Fxtended Bangkok Metropolitan Region—QOne of
the most important projects proposed by the present study is the development of a new
highway north of Route 4 fo beiter fink the WSB with the Northiemn, Northeastern,-and
Eastern Seaboard regions via an “outer-outer" Bangkok orbital route (i.c., ring road).

© Two conceptual alignments are shown in Figure 9.5.16:

' (1) Option 1, which was first put forward as the 366-km Toll Motorway (TM)
36! in the JICA-assisted 7ol Higlnvay Development Study in the Kingdom
of Thailend (1991) and was repeated in a 1993 paper prepared for NESDB's
Metropolitan Regional Strucinre Planning Study, would be an outer belt.
motorway about 50-100 km from Bangkok.

Coiiy o Option 2 _pre.sent§ an altemmative alignment, running more directly in a
- northeasterly direction from Route 4 to Ayutthaya, and more directly toward

 Chonburi and the Eastern Seaboard in a southeasterly dircétioﬁ.z_

Regard[ess of which option is pref‘erred the ralionale for the such an outer-outer orbual
route is as fol]ows .

* 'From Wat Phteng to Bang Pako:ng;

_ *Relative to Option 1, Option 2 would offer the benefit of somewhat shorter travel distances to the
Northeastern and ESB regions, although it would require stightly longer travel dislances to the Neithern
region and perhaps more imponantly it would not well serve a number of the medium-sized citics
traversed by Option 1 (¢.g., Ang Thong, Lop Buri, Saraburi), cven though a suppleimental Suphan Buri
link is part of the proposal; also, pant of the Opuou 2 atignment may be too close to the proposed Quler
Bangkok Riug Road.



{1 From an interregional transport perspective, the route would facihitate the
more efficient movement of interregional freight traftic with origins and
destinations outside of the BMR.!

()  From a metropolitan development perspeclive, the route would "activate” a
number of medinm-size cities with high development potential in the area
located about 50-100 km from Bangkok.?

Finally, as was noted in Seciion 5.2.2, DOH has some planned road 'improvemems in the
area of the proposed project (in addition to the motorway set out in Option 1); these are
mainly smaller in scale than envisaged by the RP9 Project, however.

RPI0: North-South Links with the BMA--The main north-south anéry in the 'WSB,
" Route 4, will have been widened into a four-lanc divided highway throughout virtually
the entire region by the end of 1997 as part of DOH's‘_Regi_ohal Road Improvement
- Project. In addition, there are a number of proposals to add _furthef capacity in the .
" North-South Corridor in the WSB during the study planning horizon {ie.; un_lii 2011),
first and foremost among these are DOH's iinotorway plans, including Motorway N:o. 8
(Bangkok-Pak Tho in 2002-06, Pak Tho-Cha Am in 19972001, and' Cha Am-

' Admittedly, a review of the most recent available origin-deslination matrix of oad freight iraliic by
region show's that "Bangkok and vicinity” is currently the origin of 45 per cent and (h¢ destination of 19
per cent of atl road freight transport in Thailand.- However, theie are still possibilitics for better serving
interregional freight flows such as those between the WSB and the Northeen; Northeastern, and Eastern
regions, as shown in the matrix. More importantly, once the road network is developed to better
accommeodate such intercegional movements, significant changes can be expected in this origin-
destination matrix; almost cerdainly, the BMA is reaching its practical limit in terns of its capacity to
acconunodate ail ef this traffic. ' n addition, since most goods movenent in the Kingdom pass threugh
the BMR evenif neither the origin nor the destindlion is in the region, the proposed project would scem

“to offer the prospect of substantially reducing congestion in metropolitan Bangkok. Indecd, one finding
“of the joint NESDB/UNDP/TDRI National Urban Developmeit Policy Framewark sludy, was that "the
improvement and constniction of road and rail linkages betwéen rc.glonal or provingial cm»s desenves
“additional atténtion.” : :

“Anurban p!anning study following upon the aforementioned JICA toll niotorway study developeda
proposal for sateliite towas in Ratchaburi (including Ban Pong aud Photharam), Nakhon Pathom
(including Kamphacng Saen). Suphan Bari (including Bang Pla Ma), Saraburi (including Kacag Khoi
and Nong Khae), Nakhon Nayok (including Ban Na and Ongkharak), and Chachoengsao (including
Suvirtawong). Building the propased road could therefore contribute to the developmitent of these
modium-scale centers, while at the samc time decentralize aclivities within an extended Bangkok
Metropolilan Region (or EBMR, as termied by the National Urban Development Policy Framework
study). Option 1 would be padicularly well suited for serving this urban develapment ebjoctive.
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Chumphon in 2002-06)." An important issuc, then, is to what extenl extra capacity is
required in this corridor for the development of the Kingdom and the WSB. An analysis
of capacily requirements in the North-South Corridor is presented in Table 9.5.21;
- among other things, it indicates that the conslruction of the Ban Pong-Cha Am
motorway, now scheduled for completion in 2000 is approximately correct in its timing,’
but that the development of a motorway from Cha Am to Chumphon in 2002-06 may
provide too much capacily in certain sections (e.g., south of Km 364) too soon,’
although perhaps it could be justified on strategic grounds, assuming adequate funding
can be found from the private or public sector.

RPI: Chinphon (Beng Saphan)-Ranong Links'—The connection between Chumphon
and the bordenng province of Ranong is now along Route 4, a winding, two-lane facility
running 120 kin (compared to a direct distance of about 80 km, implying a route or circuitry
factor of 1.5) from the junction of Routes 4 and 401 to Ranong. The RP11 project (see
Figure 9.5.17) would improve the connection between Chumphon and Ranong provinces
S byr () wideniuig and impfoving Route 4 to a four-lane facility, from Chumphon to Ranong
and soilt_h\#érd toward Phangnga and Krabi* and/or (i) construcling a new direct link

* 'Others include DOH's plan for a "spar¢ highmay (o the South," with Kanchanaburi-Ratchaburi-Ta
Yang and Pranburi-Chumphon sections proposed for 1997-2001. In additicn, there are a nuiber of
© improvements of Roufe 4 that were reconnmended by the World Bank-assisted Long-Term Strategic
Study of Nighway Planning and Livestient, inctuding widening 'to dual five-Jane in the Nakhon

* * Chaisi-Nakhon Pathom-Ban Pong section (1996-2001), widening to dual three-lane belween Ban Pong

and Petchaburi (2001-06), widening to dual three-lang between Pnlchabun'and Cha Am '(2006-11),
widening to dual thrée-lane in the Cha Am-Pranburi-Prachuap Khirikhan section (2001-06), and
widening to dual threc-lang between Prachuap Khirikhan and Chumphon (2006-11); and (iv)
construction of a new road linking Nakhon Chaisi, Nakhon Pathom, and Ratchaburi between 2006 and
2011. Further, FTA has proposed a toll expressway in the corridor,  This (WSB) Study recommends
. adopuon of the proposal of the Barigkok Regional Structure Plan for the development of only one
{initial) motorway route in the sonthern corsidor, with construction by DOH most sensible bocause of
 their more advanced planning cfforts in this particular corridor, assisted by JICA.

It could perhaps be delayed one of two years, as it would provide capacity not required untii 2001 or
2002, at which time it would provide bwo more lancs than required (and four more in ‘some seckions).

One important caveat fo this whole analysis, a point oflen put forward by DOR is that arguably
friction effects may be greater for highways with six lanes (i.c., dual three lancs) than for smaller
- highways because the effects of U-hurns, right (urns, and intersections cannot be treated as efficiently by
auxiliary Janes in these multilane highways due to high arrival ratcs, which in turn resull in less gap
acceptances. The Study Team has noted wetl this thoughtful point, but has finally decided to follow the
standard capacity references (i, the Highway Capacily Manual of the United States and cquivalent
Unitéd Kingdom documentation), which gencrally do not allow for a per-fane reduction in capacity for
~multi-fane roads, but merely adopt a proportional increase for dual three-lane (and wider) roads. A
detailed study of this imporiant technical issuce under Thai cenditions is urged, howéver, as it has
important implications for highway planning throughout the country.

~Also subregional when linked with Ranoag/Phangnga Port Bevelopment (WT9).

*Ma ny of these improvemenis are now prograsmed,
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between a point at around Km 530 of Route 4 (northeast of Kra Buri) and a point near Km
470 of Route 4 (north of Tha Sac), to provide more dircct access to points north of
Chumphon city, including the industrial estates being developed at Bang Saphanin Prachuap
Khirikhan province and Pathiu in Chumphon province. The rationale and ultimate feasibility
for all of these improvements hinges upon the development of a significant port in Ranong or
Phangnga provillceé, which could gencrate traftic to and from Chumphon (see the
description of Project WT9, Ranong/Phangnga Port Development) and from points feeding
into Chumphen or Prachuap Port at Bang Saphan via a Gulf of Thailand coastal shipping
network (see the description of Project WTS, Gulf of Thaitand “Infand Navigélion
Scheme”). Ongoing developiments in Ranong that lend support to this project include a new
multipurpose port, an industrial estate, and a new university campus. ’

Subregional

- RPI12: .Snb:egmnal Links with Myawnar—Cansistent with the recent trend toward
subregional economlc cooperauon among the countries of the Greater ‘V[ekong Subregion,
- Projects RP12A to RP12C would open up new corridors between Thaitand and Myanmar.
At present, major crossings belween the countiy include Mae Sod/Tachilek in the _né_rgh,
Mae SotMyawaddy in Tak province (north ~of Kanchanaburi -~ province), and
R_anong/}(a\i‘rlhaung (southwest of Chumphon province); the proposed projects would add
" the following corridors (see }f‘iguré 9.5.18): (i) RP12A: Kanchanaburi-Tavoy/Dawei; (ii)
" RP12B: Kraburi (Route 4)-Marang (Myanmar)—\ficwria Point/Kawthaung, which links with
a proposed connection to Pathiu (RP11) and (i) RP12C: Km}chanabm‘i-”[hfee Pégodas
- Pass-Moulmein/Mawlamyine. ~ All corridors would be developed in conjunction with
correspoiding ports; see, g, 'WTS-T avoy/Dawei Deep-Sea Port Development, WwT 9-
RanOIlg[Phallgngé Porl_Devefopmcnt. Additional Tha.i-Myanmar corridors within the
general vi_cinitj'of the WSB are also possible, ¢.g, a link to provide access to new
hydropower developments in the Tenasserim/Tanintharyi River system on the Mya_mnar
side, a link to’connect the WSB with new industral developments that logically present
_ themselves on the Myanmar side within the context of the country’s spatial structure (e g,
agro-industry), a Bang Saphan-Rai Suvan Khwan—TenacsenmfI‘anmlharyx Mye&klMcrgun
link, a Bang Saphan-Bokpyin link.

1t should be noted, however, that while these road improvements are supported by a strong rationale
when linked with other proposed projects, traffic on Route 4 in (he Route 4/101-Ranong section was only
about 2,300 to 5,300 MVPD or 3,330-7,500 PCU per day in 1994, well betow the warrants for widening
1o fous langs (i.¢., 8,000 or so MVPD per day or 14,000 PCU per day). This finding is further confirmed
by data fron the Land Transport Departrent’s annuval road freight survey, which suggests that freight
moving between the two provinees was virtually nif in 1991
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The rationate for the cross-border links, in general terms, would be to: (i) facilitate exchange
and development between and among Thailand and Myanmar in the "twin segions” of the
WSB and (Myanmac's) Tenasserim/Tanintharyi Division; (i} promote the foreign trade of
the countries with the rest of the world, particularly with westem-situated countries {e.g, in
the Indian Subcontinent, the Middle East, Europe), (iii) advance industrial development in
both countries; (iv) support rural development and increase eamings of low-income groups,
thereby reducing cross-border migration; and (v) promote tourism.  The projects are viewed
as "win-win® undertakings, i.e, offering net benefits for both couniries. The norithem
cormidors (RP12A and RP12C) appear most attractive because they are the closest to
Bangkok, the largest inetropolitan area in the two countries; in particular, RP12A would
- provide the shortest distance between Bangkok and the new port, a direct distance of only
about 250 knmi. In addition, there is considerable economic development potential in the
northern corndors, with plentiful supptlies of electricity and water, well-developed agro-
industry, and a beautiful fandscape.- All coriidors, but particularly the RP12A alignment,
would provide east-west transport links to supplement Thailand's strong north-south finks,
and which could be connected wi!:h the Bangkok-Phnom Penh-Ho Chi Minh City-Vung Tau .
Road, the most advanced on the list of priority projects promoted under the Greater Mekong
Subregional cooperation scheme. In addition, all corridors offer Myanmar a gateway to
- Association of Southeast Asian (ASEAN) countries. The corridors are also consistent with
- Thailand's proposal to establish a Subcontinental Economic Cooperation (SEC) group.'

. '"The RP12A corridor would follow an cxisting alignment that runs for 58 km between Tavoy/Dawci
and Myitto. For the section between Myitto and Thailand’s National Highway 323, two alternative
{ncwly built) routes have been proposed.  "Alternative Route 1," which would follow a footpath or
" cart-road cstablished during World War 1, would run cast along the Teanasariny/T: '\mnlhanl River,
* aseend (he slope of ML Khao Yao and cross the peak of Mt. Bilanktaung in the vicinity of Ban Bong Ti;

. from Ban Bong Ti, there is an existing fow-volume alignment connecting with National Bighway 323
- that could be upgradcd *Alternative Route 2" would nake use of 2 now-abandoned logging road
established by the Thai private scctor. I would run north to Kataungni, ascend along the western ridge

© . of Mt Bilanktaung and cross the inountain peak northwest of Mt. Khao Ro Rac. On the Thai side, the

road would Iead (o Ban Mac Nam Noi, where a bridge crossing would be neecssany; fiom Ban Mae Nam
Noi there is an existing low-volume alignment connecting with National Highway 323 thai could be
upgraded. The RP12B cosrider is connecied by an existing read between Kraburi and Kawthaung, but
substantial upgrading and/or reatignment is likely lo be required. The RPI2C corridor includes an
existing three-digit DOH highway (Route 323) in Thaitand and a onc-lane read from the border to
Moutmein/Mawlamyine via the main norlh-south route in Southern Myanmar (recently upgraded, but
slitl low-grade).
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(2) Road Transport Projects -

Interregional Projects

RTI: intercity and Rural Bus Transport Improvemient Project—While most problem and
issue areas in intercily and rural bus transport must be addressed at the national level (e.g.,
route administration and licensing) and are therefore beyond the scope of this study, certain
issues can be effectively addressed at the regional level and are therefore the focus of the -
RT1 project. The most important issue 1o be addressed in this project is the generally
inadequate quantity and quality of bus terminals in the region. Table 9.5.22 sets out a
summary of the existing sitisation and terminal improvement plans in the six provinces in the
WSB during the period from 1997 to 2001, Figuré 9.5.19 presents the perspective of a
suitable bus terminal along with possible locations for bus tenminal development in
Petchaburi, as id_en(iﬁéd in a 1990 feasibility study but not yet constructed.! At feast one
other intercity bus transport issue that may be addressed on a re.giona'l basis includés the
construction of bus stoppinxg places along the major rdutes'(i._e., rest areas).

RT2: Truck Terminal Project-~Truck terminals i the WSB would be designed to: Q)
improve freight transport capacity and operations; (i) serve as rcgidnal‘c_em'ers for receiving,
sorting, and delivering general cargo brought from Bangkok (and other regions); (i)
manage the picking up, sor{ing; and loading of locéliy manufactured products for shipment
to Bahgkok {(and other regions); and (iv) reduce urban traffic congestion. A tmck:!en'ninal
complex may include: (i) facilities for vehicles (e.g, stopping placés, parking area,

marshaling yard, gasoline station, repair shop, wash, weighing station); (ii) facilities for

= f‘ire'ighl' handting (e.g, temporary siorage areas); (iii)-faci!ilié's for péo'pjlc (eg, ;fddging,'
restaurant, medical clinic); and (iv) data processing facilities (c.g, telephone, fax machine).

While the Land Transport Departiment pul:s a higher priority on developing truck terminals al

sites other than the WSB (e.g, Béhgkok, Chiang Mai, Nakhon Ratchasima, Khon Kaen,

Nakhon Sawan, Hat Yai), the WSB would scem to offer a number of possible sites for truck

" "Tenminal planning showld involve a consideration of the following issues: (i) requirements for locat
traffic management, padestrian, and urban service improvemeiits; {ii) site availability and ovwnership,
(iii) metheds of land parcel assembly; (iv) impact of choice of sile location on bus operating and
passenger access costs; (v} the clect of terinats on focal land vatues and development activity
including possible intcgration with the adjacent land use, (vi) the tradeoff between higher land valucs ¢
and greater development benefits and bué operating and passenger access costs; (vii) operational
considerations to determing the oplimunt terminal configuration, ¢.g., the extent to which rural bus
sepvices can be acconumodated inor near an intercity bus terminal; (vidi) financial considerations; and
{ix) implerentation strategy. Sce Pak-Poy & Knecbone Piy Lid and Asian Engineering Consultanis
Corp., L.td., Study of Inter-City and Rural Bus Transport, Phase H, Final Report, Jannary 1991, section
9.

5-49



terminals, the most suitable at Ban Pong in Ratchaburi Province, which is at the
crossroads of east-west highways and railways. LTD officials have suggcsicd that sites in
the WSB may become appropriate for development in 5-10 years, at which time they would
be developed for implementation in a coordinated manner with the truck tenminals to be
developed in the Bangkok Metropolitan Area commencing in 1996, The cost of a
medium-size regional truek terminal is estimated at about 200 miltion Baht in 1996 values.!

R73: Road Safety Projeci—Most road safety problem and issue areas must be addressed at
-the national level (e.g., road safety administeation and coordination, driver training/testing,
vehicle regulations/inspection) and are therefore beyond the scope of this study,” but certain
issues can be effectively addressed at the regional level and are therefore the focus of the
RT3 project. These issues include accident "blackspot” (i.e, high accident-focation)
improvement, road user publicity and campaigns, pedestrian and bicyclist safety, and
emergency medical services. For example, a detailed study of accident bléckspois should be -
undertaken and engineéring countermeasures recommended and implemented to address the
- problems found. A list of 26 accident blackspots in the WSB identified by DOH is presented -

in the attached project profile with information on the number and types of accidents at each

location. Of the 26 hazardous locations identified, 19 (73 per cent) were in Chumphon -

province, five (19 per cent) in Kanchanaburi province, and two (8 pEr cent) in Prachuap |
- Khirtkhan province. o o . _

3) . - Water Transport Projects

- Iiterregional

Wi Prachuap DeepQS'éa Port Ex‘!’e:_rsion Project—-A large industrial city is plarued for
" Bang Saphan, including facilities for the iron/siecl industry and general industry; indeed, a
“major decp-sea port has already been developed at Bang Saphan, including a 490 m long
mainberth 15 m below mean sea level (MSL) and 2 245 long secondary berth 10 m below
'MSL.. Since Bang Saphan appears to be the most suitable site in the WSB for decp-seaport -
‘development (sce Figure 9.5.20, which presents water dépths in the region), Prachuap Port |

'The substantial benefits from regional truck terminals in terms of reducing (ransport costs and urban
traf¥ic corigestion arc welt established in Japan. For cxa mple, three years after the development of two
major truck terminals in Tokyo, travel by line-haul (i.c., 10-ton) trucks within the Tokyo arca decreased
by 37 per cent and travel by distribution (i.c., 3-ton) trucks was reduced by 12 per cont.

‘A World Bank-sponsored study is now underway to prepare a Road Safely Master Plan that will
- guide road safety activitics in Thailand in future years.
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is expected to play a majo'r role not only for the development of the Bang Saphan area, but
for a larger hinterland including other parts of the WSB region.

“The JICA Bang Saphan Study has forecast traffic at Prachuap Port to increase fiom 23
- million tons in 1995, to 6.3 niillion tons in 2001, to 12,7 million tons in 2006, and to 228
million tons in 2011 (see Project Profile WT). As noted in Section 5.2.4, the overall annual
average traflic growth rates implied by these forecasts are 18.0 per cent between 1995 and
2001, 15.3 per cerit between 2001 and 2006, and 12.4 per cent between 2006 and 2011, or
15.4 per cent between 1995 and 2011. '

The WT1 project foltows the recomimendations .Qf the JICA Bang Saphan team, which has

put forward a possible port expansion plan to serve the forecast demand by expanding the

berths within the existing tightly spaced port configuration. In patticular, it has provisionally

planned for a required additional berth fength of 1,400 m by 2006 and 2,000 m by 2011, to

serve steel and general cargo. Development plans for general cargo and bulk beiths at
Prachuap Port are presented in the altached Pro;ecl Profile. '

WT2: Chumphon Feeder Port’ 'Projecrm-The W2 project would develop a feeder port in
‘the vicinity of Chumphon (Figure 9.5.21), which is emesging as the gateway to southem
Thailand. - In addition to serving "normal” traffic between Chumphon and the rest of the
Somhem region (i.e, existing traflic plus growth of this traftic), the new poit would also
serve new traflic generated by the (Palhiﬁ) industrial estateffrec trade zone proposed as pait -
of the WSB sludy‘a-ncli by opening a new comidor 10 Ranong (sce Road Project RP11,
‘Chumphon-Ranong imks ancl Water Transpor! Pro;ec.t WT9, Ranonnghangnga Port
Dev clopmr‘nt)

A 1993 Feasibility Study for C OILIS_!I'HCﬁOH of Chumphon Port® found that, under cdn_ditions
prevailing at the fime, the cost of conventional marine transpori between Chumphon and
Bangkok would be 4.2 per cent higher than the cost of road transport between those two
points, largely a consequence of the longer 1umaroﬂhd time for conventional vessels and the

- double handling costs. However, the same study found that if a ro-ro (roli-on/roll-off) truck

* fenry were used to minimize port time, the cost of marine transport would be 23 per cent

cheaper than the cost of tand transport. Based on this 1993 analysis, there have been two

proposals put forward for re-ro ferry ports in Chumphon, one bj the 1993 study and the

'Anothcr term for "fecder port,” as used in this study, is "coastal port.”

Southeast Asia Technology Co 1td., Feasibility Study for Comfrum'on of Chumphon Port, '
prepared for the Harbour Departiment, Sepw"nbcr 1993.
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other by the private-sector Khi Dha Group.'! The 1993 study forecast total freight traffic
potential at new Chumphon port to be about 1.6 million tons per year, i.e., 510 trucks per
day multiplied by 365 days per year (assuming 8.5 tons per truck, consistent with trucking
industry studies), the Khi Dha Group's plan scems consistent with this forecast, as estimated
in the discussion of the WTS project below.” A larger port would be possible, however, ifa
new corridor to Ranong is opened, as discussed earlier; in such case, further study would be
* - required to detemine the scale, appropriate location, and fimctional role of Chwmphon port.

W3 and WI4: Sammt ‘Songhhnram and Ban Laem Feeder Port | “rojects-—Samut
Songkhram provincial authoritics have 'proposed construction of a general cargo poit at the
mouth of the Mae Klong River capable of receiving vessels up to 5,060 dwt (Project WT3).
The (interrelated) objectives of the Samut Songkhram pro'posal are to reduce the road traftic
problem in Bangkok, to promote the Government's general decentralization policy, to lessen
congestion at Bangkok's Klong Toey Port and emerging congestion at Laem Chabang Port,

and to decentralize gasoline distribution outside of Bangkok. T he WT3 project, as
‘concewcd in the WSB study, would be accompanied by dcvelopmcnt of an mdustnal
’ eslate!free trade zone, with roads de\eloped to support the new industrial complewc

© Petchaburi prownc:tal authonties have put forward a competing, allhough less well-defined,
- proposal for a feeder port at Ban Laem, another existing estaurine port, on the Petchaburi
~ River; this proposal is the WT'4 project. Without an industrial estate planned in the area,
- however, the project has a weaker rationale than the Samut Songkhram' proposal. Also,

. Samut Songkhram iséloserlo the regional grthccnterdf Ratchaburi thanis Ban Laem,an~ -

advantage that will .be accentuated with - the development of ‘an improved Samut
Songkhram Ratchabun road imk (Project RP2). ' ' '

'One, madein the originat 1993 _slitd_\'. was for a 273 million baht {1996 values) facility a1 Laem Kho
Thian, a site aboul 1.5 km fron Ko Samct, southcast of Chummphon; this site was later rejected as it was
found to be in a sensilive, reseived arca with significant potential for tourism. The other isat Khao Pho
Bag, about 15 km north of Chumphon;, which has been put fonvard by the Khi Dha Group, a Thai private
cnferprise that has reccived a lcense from the Ministry of Transpoit and Communication to constcl
. facilitics and operate ro-1o cargo ferry routes connecling Chumphon with Lacim Chabang and Lacm
© " Chabang with Samut Sakhon (scc Project WT35, Gulf of Thailand "Inland Navigation® Promolion
Project).. A teview of the water depth ¢hant for the C huniphon area (sce Figure 9.5.31) suggests that
additional sites aré Hkely possible in the various bays located along the shoreline, with particularly
" suitable sites south 'of Chumphon.

2 Economic :inat}sis conducted by the 1993 study indicated an econoinic rate of return of 18.2 percenl
for the proposed ro-ro port (at Lacm Kho Thian).

Relative to developing a feeder port at Samut Sakhon, the nc'ighboring provinge northeast of Samul

" Songkram and also currently having a small estaurine port, the Samut Songkhram authoritics argue thal
land availability is limited in Sanmni Sakhon, which is closer (o Bangkok.
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Rased on an exantnation of the water depth chart for the area (sce Figure 9.5.22), the Study
‘Feam has concluded that dredging of the channel in any of the three proposed feeder ports
discussed above to a depth of 6 m, i.e., that which is required to handle vessels of up to 5,000
dwt, may be cost prohibitive. Dredging the channel for use by smaller vessels may be
justified, however (¢.g., ro-ro vessels).!

Wis: Gulf of Thailond "Infand Navigation" Pronotion Project—The WTS5 project would
establish a coastat shipping network within the Gulf of Thailand, connecting various WSB
ports with the emerging decp-sea port at Laem Chabang. The project is consistent with the
water transport development strategy of the F.ighlh Plan "to link infand water transpoﬁ with
the southern and eastern coasts, to promote water transport as one measure (o ease teaflic
congestion in Bangkok and its perimeters and also to promote water transport as patt of
multimodal transport.” Tn addition, over the longer ferm the project is expected to prove a
boontothe Thai shipping industry, which the Office of the Maritime Promotion Commission
“has been actively fostering. And while the pro;ecl is classified as interregional, it could have
subreglonal and global impacts, as Laem Chabang begins to sérve as a gatcway 10 Indochma
and the rest of the world. '

- The project has bcen under consideration by both pubhc and pnvate sector orgamzattons for
a nuber of years; in 1995 the Khi Dha Group obtained a license from the Ministry of |
- ‘Transport and Communications te construct facilitics and operate ro-ro cargo feiry services -
jconnecimg Chumphon with uiem Chabang and Laem Chabang with Samut Sakhon. The '
- stated rallonale for Khi Dha's “Slam Sea Link” project is to provide a "Bangkok Bypass"
solution, in order to (i) establish in Thaaland a proven and efticient transport mode, (u}
provide an alternative to congestcd and ‘polluted roads and delayed deliveries, (m) '
*exiend the unit load concept and reduce unnecessary handling costs, (iv) reduce the risk
of damage to goods in transport, {v) improve the utilization of road vehicles, and (vi)
reduce the environmental impacts of road transport. ~Khi Dha was planning to
commence their Siam Sea Link operation in April 1997, first using Ba_hg Saphan rather
than Chumphon, to take advantage of existing facilities at the former location, - The

YIndeed, 1hc Harbonr Department already plans to dredge the Samut Sakhon channcl to 2 deplh of 5
m by 1997 to facilitate the proposed Samut Sakhon-Laem Chabang ro-ro feiry service to be operated by
the Khi Dha Group (se¢ Project WTS, Gulf of Thailand "Inland Navigation® Promotion Project); a
simitar strategy could be adopted at Samut Songkheam.
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Project proposed here would build upon the initial Siam Sea Link operation to establish
a full-scale coastal shipping network in the Guif of Thailand.’

Wi6: Mae Klong River Navigation Project—The WT6 Project, drawing upon a proposal
first made in 1988 by the Study for the Improvement of Inlmrd Waterways,” would allow
year-round navigability up to potential future Iransship'ment points upstream of Ratchabun
for sugar and molasses from mills near Ban Pong and gravel and sand near the Wachira
Longkon Dam. Sugar and motasses would be transported in 700 dwt barges from the Mae
Klong River directly to the sugar terminal at Laet Chabang instead of moving by truck to
Bangkok. Construction materials such as sand and gravel would sail to Bangkok.

The project area would take in the Mae Klong River from the estuary at Samut Songkhram
to Kanchanabuni, a distance of 136 km, which may be divided into two stretches: (i) the 42
~ km long lower Mae Klong River stretch from the estuary to Ratchaburi and (it) the 94 km
long upper Mae Klong River stretch from Ratchaburi to the Wachira Longkon dam (81 km)
and then on to Kanchanaburi (13 km). The proposat as put forward by the Sty for the
}'.'nprovem'em of Inland Waterways involves two methods of improving the nver for three
depth sce‘narios (3) 1.70 1n for a 700 dwt barge loaded to 320 tons, (ii) 2.80 m for a 700 dwt
barge loaded to 615 tons; and (111} 3.20 m for a 700 dwt barge loaded to capacily. In
addition, the proposal mcludes aport 10 km south of Ban Pong (i.e, the limit of the river free
flow improvement zone), with lwo loading plall‘orms to allow sugar mills Ioad bargcs en
route to the sugar terminal at Laem’ Chabang ‘Although ot cons;dered by the 1988
' consultants, pott deve!opmcm at Ratchaburi would seemto waruant cons:deratlon gwcn the

hlgh vo1umes of bulk traffic generated by this provmcc o

' Aswas nolcd in the dlscussxon of lhc W I‘3 pmjm llus advantage conld be s:gmﬁcam pm\ sdcd that
dredging of the Sanint Sengkhram channe] (6 at least -1.0 mand preferably 10-5.0 mwere ccmlomlcalh
feasible.

’Sce BCEOM, DECONS, KEC, and CNR, Stucdy for !mprmemenl of Intand 11 nrerua)v Final
Report, prcp'lred for lhclimbourl)xpamucm Ma\ 1988,

. ’The cmxsu!tanls undcnakmg the Study for the !mpms ement of Inland Waterways éstimated an
. economic rale of return of 15.0 per cént for their proposal for the Mac Klong River improvements, with

- benefits generated by cost savings in the transport of bulk cargo. However, they recommended waiting

until establishsnent of 3 sugar i tenuinal at Laem C Ilab"mg, as about two-1hirds of the rives traflic was
- expecied to involve sugar; they also recommended a staged approach, beginning with the free flow
improvements up to Ban Pong. - A new defailed assessment of this proposal is expected in the
onigoing15-month Study of the Mae Klong and Tha Chin Rivers éxecuted by the Harbour Deparinent.
With the establishment of a sugar terminal at Laem Chabang, impreving navigation along the Mac
l\long River may now be economically viable; one concern is the likely foture sugar traflic generated in
the river hinterland, forecast by the 1988 consultants te increase by 1.7 per cent pcr year from 1990 to
- 2015, but forecast by the current Study Teaw's Agricultural Specialist io decrease by about three per ¢enl
per year,

5-54



W17: Hua Hin Cha Am Tonrist Pier Project—The WT7 prOJcct would improve tourist
piers in Petchabuni (Chao Sam Ran, Thawisuk), Cha Am, Hua Hin, Pranbuni, and Prachuap
Khirikhan at an estimated cost of 65 million baht in 1996 values. The December 1992
JICA-assisted Tourism Development Study on the Hua HinCha-Am Beach Area in
Thailand noted that eight different sea transport routes for tourism purposes had been
planned. Improved tourist piers will help promote the implementation of such routes as well
as serving as a starting point for boat trips. T he Hua Hin Cha-Am Study forecast the modal
share- of sea transport to the region increasing from nil to 2.2-4.4 per cent after
implementation of such a service, with the former share for Cha Am and the latter for Hua
" Hin. One caveat here is the reputed dislike by Thai people of travel by sea.

Subregional/Global

WTS: Tmby/Dmrei Deep-Sea Port—Linked with Project RPI2A, the Kanchanaburi-
Tavoy/Dawei Link, the development of a deep-sca port at Tavoy/Dawei would provide an
~integrated cast-west transport corridor in the Upper WSB and its "twin fegioh“ in Myanmar.
“The rationale and objectives of the project are similar lo‘tho.sc set out in the discussion of lh_e_
" RP12A project, e.g., facilitate exchange and development between and among Thailand and
‘Myanmar in the "twin regions" of the WSB' éud {(Myaninar's) Tenasserim/" l‘allinihér)ri
Divisidn' promote the forcign trade of the countnies with the rest of the world, particulsiﬂy
with westem-qltualed coumnes (e.g., Indian Suboontmenf lhe Middle East, Purope} and
advance mduslnal development in both countries.' ' '

C.ohside'ring the role of Tavoy/Dawei port as a faciliiy for tfansshipmem for Thailand, as .
an industrial port associated with industrial activities in the r'c'g'ion,‘ and as a regional port
supporting developing in Lower I\-lyanmér (i.e., the country's "WSB"), and considering’
the time likely required for port traflic to develop, a staged approach to port
- development is recommendéd, with port extensions to be implemeﬁted as warranted by

Ifrom Ihe pmnl of view of M\‘mnmr the Tavoy/Dawei Dcep-Sea Port Project wi onld also have the

- benefit of providing the country with its first deep-sea port. The coupny's largest posd,” at
Rangoon/Yangon, is a river port that recemly reached its practical mpac:t\ of five million touis, with
annual traffic growth cates in the order of 25:30 per cent. There is now a project underway to develop -
additional capacity at Thilawa, about 10 km downstream of Yangon, but this too is unlikely to be
suflicient to senve the country’s growing foreign trade requirements. The Government is considering
developing a decp-sea port at Kyaukpyu, on Rambyic Istand off the Arakan/Rakhine Coast, which ofters ©
an excellent site for a decp-sea port but which is isolated from centrat Myanmar by poor transpoit links
although the Government has been aclively working lo remedy the situation. The hinterfand of the
proposed Tavoyv/Dawei Deep-Sca Port Project would gencrally be quite differcnt than that of a Kyaukpyu
Deep-Sea Porl, however, as the latter port would be located about 350 ki northwest from Yangon (air
distance).
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traflic growth, The inilial stage facilities would include: (i) one 260 m multipurpose
berth for 40,000 dwt vessels, (ii) two secondary berths totaling 260 m for .5,000 dwt
vessels, (i) a small-crafl basin, {iv) a 30,000 m’ open-stage yard, (v) 5,000 m’ of
multipurpose shed, and (vi} other basic facilities/utilities (e.g., an operation building).
As port demand builds up with the expected development of the Myanmar economy,
additional berth space of about 3,300 m will be required, assuming port capacity of 10
million tons per year and a berth production rate of 3,000 tons/year/meter.

While any forecast of future cross-border traffic would be highly speculative, the
_potential of such traffic in the future is considerable. The preliminary study forecast port
demand of the order ‘of 7.0-13.0 million tons per year,! with most of this demand
involving cross-border traffic of industrial goods or products from the Upper WSB and
Bangkok. '

Wr9: Ranong/Phangnga Port Development—The rationale underlying the WT9 project is
the nced for & high-volume port north of Phuket? in order o serve seaborne cargo demand to
westeri-situated countries and, possibly, to serve as the westem terminus of a land bridge
across the Isthmus of Thailand if Krabi is deemed inappropriate for environmental or other
" reasons. The Harbour Dépariment already has formulated a plan to develop a 973 million
Baht, twao-berth coastal port at Ranong capable of serving vessels up to 5,000 dwt, the port,
: l'o.'ir_tc'ludé both cargo and passenger teminals, is located about 8 km rorth of Raﬁong
opposite Ko Song Tai, an island of interest to tourists.  While the planhéd coastal port
dev_clbpinenl in Ranong appears suitably sized to serve likely demand in the near future, with
‘a strengthened fand link between: Chumphon and Ranong (Project RP11) and the
development of a'coastal shipping network in the Gulf of Thatland (Prdject WT5), there may
be merit to building a decp-sea port in the Ranong/Phangnga area, particularly if the western
port were connected with a new deep-sea port at Khanom on the éast coast in Nakhon Si
Thammarat prbﬁncc. ' |

: 'n addition to the 5.0-10.0 wons of throughput estimated for the Tavoy/Dawei Industrial Coritplex
and the 1.0 million tons estimaled lor traffic diversion from the existing Bangkok Post, 1.0-2.0 million
tons of throughput would be locatly generated in Myanmar's Tanintharyi Division.

- 7See Norconsult International AS,, Formulation of a Spatial Developrient Framework Jor Thaitand,
Presentation Booklet for Seminar, Aprit 3, 1996,
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(4)  Railway Projects
Interregional

RWI: Improvement of the Southern Main Line—The RWY project would upgrade SRT's
Southern Line, the principal existing raitway line in the WSB, in order to reduce transport
costs and improve the railway link to the BMA in the tiosth, and the Southern region,

Malaysia, and Singapore to the south. . Both short- and long-term  coraponents are
envisaged. “The short-term comp(mént incorporates the planned railway improverents for
the region in the Fighth Plan period (i, 1997-2001), which are noted in Section 5.2.4(e.g,
25 km of double tracking in Chumphon province, some bridge work, turnout réplacenﬁent).

The long-term component would be determined based upon an assessment of a number of
recent proposals (e.g., the High Speed Train Study, which considered three high-speed rail
altenatives for the Southern Corridor; the ESCAP Report on the Development of the
Trams-Asicn Raibvay in the Indochina and Asean Subregion, the proposal that emerged at
the March 1996 Asia-Europe Meeting to st'udy a high—speed raitway linking Singapore,
Ma!aysizi and Thailand). The Study Team also suggésls consideration of the possibility of -
_ eslabhshmg Inland Clearance Depols (lCDs) at Ban Pong and Chumphon (also see Project '
" RWS, Freight Transport Improvemem) which should be considered along with the other
medmm- and long-term components.

“Fhe RWI1 project is listed as intefregioné! but it has subrcgioha_l clements to the extent that
traflic to and from Malaysia is promoted. Therefore, any infrastructure investnients in the

" line should be accompanied by measures to address non-physical bartiers to crosé;border rail
transport (agaitl, see also the RW5S pfoject). ' | :

RW2- (,amp!enon of Missing Link to Connect the .Sou!hem Line with the Nor lhwn and
Novtheastern Lines and RIV3 - Bangkok-Samut Songkhram-Pak Tho Link-—The rationale
behind both the RW2 and RW3 projecis is to improve the profitability of branch lines by

 connecting them at both ends to main lines.' The RW2 project would provide a missing link

- between Suphan Busi, the terminus of'l_hé Nong Pla DukSuphan Buri Line (which is ii:)kcd

“to the Southermn Line), and the Northern Line, which traverses Lop Bun, as well as the
Noitheastern Line, which may be reached via Saraburi.. The RW3 project would extend the .
Wong Wien Yai-Mae Klong Line at both ends to providé a direct link among Bangkok,
Samut Songkhram, and Pak Tho; major elements of the project would include links between '

! Another project that has been suggested by SRT officess but is not put forward here is alink between
the Southemn Line at Prachuap Khirikhan and the Nong Pla Duk Line at Kanchanaburi.
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Thonburi and Bangkok (including a bridge over the Chao Phraya River), bridges over the
"Tha Chin and Mae Klong Rivers, and new track between Samut Songkhram and Pak The.
As part of the Wong Wien Yai-Mae Klong Line is to be incorporated in the Hopewell urban
transport project in the Bangkok area, certain legal issues might have to be resolved before
implementation of the RW3 project. The two projects have been put forward previously by
SRT as an altemative to abandonment of branch lines; the RW3 project, probably the less
feasible of the two (because of the high construction costs), was first studied in 1971 in a
- Japanese-sponsored study that found the alternative of double tracking from Bang Sue to
-Nakhon Pathom (now under construction) more viable. However, a variant of the RW3
project focusing on upgrading of the existing link between Samut Songkhram and Samut
* Sakhon may be worth considering, as a private-sector concern is considering an investment
1o improve the line between Thonburi (Bangkok) and Samut Sakhon.

RWA: Development of Spur or Long Loop Lines to Major Industrial Estates--The RW4
project would develop spur fines' or long loop lines serving major industrial sites in the
* region for the loading of bulk freight. Candidates sites to be served would include Bang

Saphan and Chumphon. Consider, for example, that the JICA Bang Saphan team has |
forecast railway cargo traflic generated by the Bang Saphan complex to reach 0.25-0.40
- mitfion tons by 2004 and 1.16-1.22 miflion tons by 2010, .., 6.5-8.0 per cent and 13.4-13.6
per cent of the land traflic ge_neratéd in 2005 and 2010, respeclively. While this forecast is
likely below the traflic densﬁy fequired to justify construction of a spur or long foop line {in. |
the range of 2-3 million tons per year), it is likely that more traftic would move by railif such '
aline were constructed. |

RWS: Freight Tiausport Tprovement-—The RWS Project calls for a number of related
‘measures to upgrade freight transport in the WSB in order to increase rail's market :share.}
These measures, targeted with an understanding of the kind of tralic suited for rail (c.g.,
bulk commedity haulage; trunk distribution of containerized cargoes, especially to and from
ports), include: (i) a more modernized approach to intermodal transpont; (i) aggressive
responses to specific opportunities (eg., the transport of paper chips to a mill in -
Kanchanaburi); ;(i_ii) procurement of new loconiotives and wagons {i.e., freight cars), 1o
alleviate the chronic motive power and rolling stock shortages; (iv) upgraded container
~ handling capacity (e.g.; through ICD development) and improved raif access to container
- areas and stacking areas a:t ports; (v} the undertaking of a detailed study of'the refative costs
and benefits of investing in low-profile container wagons as an alternative to expanding the

' Also refereed to as stub tracks, short branch tracks, or industrial sidings.
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dimensions of critical structures in order to accommodale super high-cube container
wagons; and (vi) facilitation measures for cross-border rail transport.

RW6: Tourist Train to Hua Hin Cha Am—-The RW6 project would involve establishing a
Bangkok-Hua Hin/Cha Am tourist train similar to the existing weekly (Sunday) tourist train
‘service between Bangkok and Kanchanaburi. The J:ICA-assisled Tourism Development -
Study on the Hua Hin'Cha Am Beach Area in Thailand (1992) also recommended such a
project noling the benefits of providing increased public transportation capacity and offering
anew type of service makmg traveling by lram more attractive for tourists qulmg the area. |
The time schedule for the Bangkok-Hua Hin/Cha-Am run would have to be revised to allow
introduction of the new service. Estimated project cost is 150 million baht (in 1996 values),
with private-sector participation possible, as in the case of a Bangkok-Kanchanaburi service,
which was to be added to the luxury Eastern and Oriental Express route in January 1997,
- However, the project has become increasingly difficult to justify with the upgrading of the
compeling highway route to Hua Hin/Cha Am in recent years.

- Subregional g

| RW? Thailand- M_;mmmr Railway Pro;ecf—— The Thai and Myanmar rallway systems were
. briefly connecied by thie Japanese during World War 11, and a numbet of proposals have
- been put forward since then 1o reconnect the two systems, most recently in the Asian
Development Bank- sponsored S'ubreg:on(r! ?mm;mrf Seclor Stcdy. In the wsB project
area and neighboring prownces ‘these proposals mclude . (i} restoring the onginal
conslmcuon betweeinl the countries, follomng the Kwai No: River before crossmg into

 Myanmar at Three Pagodas Pass; (i) a 196 km hnk belween Phitsanalouk and Mae Sod; and

(iii) a 377 kin link between Suphan Buri and Mae :Sod. One virtué of the RW7 project
~ would be its proﬁsion" ofa miss.ing link of the Trans-Asian Railway; also it is pait of onc of
the Singapore-Kunming rail links agreed to be studied at a recent ASEAN meeting,
However, construction of suchanew line shoiild not .proceed until after rationalization of the
operations of SRT and Myanma Railways and an improvement in railway finances. Also, it
“would be ncce'ssary fof the hvo regional railway administrations 1o agree on iaiteréhange o

"The first- namcd opticn suﬂ‘crs from obstacles posed b\ the Kao Lam Dant o the Thai side and the
lack of a connection to Myawmar on the Thai side. The sccond- and third-named oplions were studied

- in 1972 by the Overseas Technical Cooperation Agency of Japan (JICA's predecessor), which foundthat -
the Suphan Buri-Mac Sod link was ccononically more advantageous since it wonld pass through areas
that were then and to seme degree are still undeveloped and rich inresources. Both the second and thicd
optians would require extension to connecl with the Myanmar railway system, probably at Myaitgalay,
24 km from Thaton: the section between Myaingalay and Mac Sod would be difficult as it would entail
twvo tuinels (11.8 kin and 14.6 km) on the Thai side of the borderand a 2.5km crossing of the Thanlwin
River at Pa'an in Myanmar.
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standards (e.g, axle loading, method of payment for the use of railway cars of another
raitway adininistratioi).

(5)  Air Transport Projects
Interregional

AT1: Aggressive Marketing of Clumiphon (Pathin) Airport—As noted previously, the
‘Department of Aviation has been developing a new Chumphon (Pathiu) Airport, which will
.~ be opened in 1997. One indication of the level of demand that could be expected on the
© Bangkok-Chuimphon air route, at least initially, is from the posilive experience of the service
between Bangkok and Ranong,'ini'liated in October 1995. Afler achieving an occupancy
- rate of 100 per cent on flights three times a week, Bangkok Airways instituted daily service
on the route, with occupancies in mid-1996 100 per cent during the weekends and 65-70 per
cent on weekdays; in addition, air freight demand on the Bangkok-Ranong route exceeds
cap_acfty, with fish and shrimp from the Andaman Sea the most important commodities
~ canried, to destinations in Bangkok and Japan. '

The proposed project would involve aggressive marketing of the new airport in order to
maximize its use and thereby p'rbmole the economic development of the Lower WSB, from

: Bang Saphan'to Lang Suan. Figure 9.5.23 presenis a conceplual plan of the market for the
new Chumphon (Pathiu) Airpott, which wou‘ld involve serving (i) air passenger and frc:ght .
demand' from new fiec trade zones in Bang Saphan and Pathiu, (i) air fieight demand for
high- value penshablc agricuftural producls (e.g, fruit, Nowers), and (iii) tourism demand,
which is cwpected to increase rapldly in this emerging tourist destmation z Improvement of

| ‘road links to Route 4 and Bang Saphan {RP3) will be important for sticeess of the ATI

project, hov.ew:r

’Ccrlain relatively iliC\‘pCﬂSi\"C impm\'cmenls to the éirpon may be required to beller serve fr::igh! '

“Fhe potcnhal of a new alrpoﬁ 10 open up markets for certain exports with high valuc/weight ratios
and w hich can be produced advantageonsly as a conscquence of various faclors, such as climate and
resource availability, has been well-deionsisated elsewherc in Asia, ¢.g., in the sonthern Philippine
- island of Mindanao, which developed a 20 pet cent share of the Japanese asparagus market afier the
opening of a new airport. Alsoworlh noting is this study’s forecast of national annual growth rates in air
- freight, 30 per cent unti} 2001 and the 20 por cent until 2041 (sce Section 5.2, 5). Regarding tourism
demand, if Bangkek Ainways operatles the route, they could market a "triangle" diving package,
' m\ohmg a circuit of diving sites off of Chumphon, a boat connection to Ko Tao, and then an onward
* boat conncetion to Ko Samui, which Bangkok Airways serves with 12 Rights daily.
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AT2: Expansion of Hua Hin Airport—The constraints of the Hua Hin Airport are well
known and were enumerated in section 5.2.5 (e.g, a relatively short asphaltic concrete
runway, 1200 m x 30 m, suitable only for ATR 72 class aircraft (62-seat capﬁcity) with
reduced payloads). In view of these constraints, the JICA-assisted Tourism Development
Study on the Hua HinCha-Am Beach Area in Thailand (1992) proposed an "Airport and
Air Transporiation Service Improvement” Praject, which would involve extending the
© existing runway at Hua Hin in order to altow the use of larger aircrafl, or presumably at least
heavier payloads with existing aircraft.! This project is strongly supported by Bangkok
Ainvays, which notes several marketing opportunities that they must forego until the runway
is extended (e.g., promoting their Bangkbk-Hua Hin route among Scandinavian, English, -
and Genuan tour operators, which provide most of the current traflic; promolmg golf
packages in the Singaporean market}.

“The project may be a difficult one to realize, however. As noted in Section 5.2.5, the total
number of passengers at Hua Hin Airport peaked in 1992 at 19,233, then decreased by 153
- per cent to 16,283 in 1993, and by 31.2 per cent to 11,209 in 1994; the modal share of air
transport for visitors to Cha Am and Hua Hin is léss than one per cent. In addition, the cost
of the project, estimated by the 1992 JICA study as only 12 million Baht, has now been
estimated at on billion Bahtina preliminary intemal study conducted by the Department of
Aviation; such a high cost was estimated because extension of the munway may require
relocanon of Route 4 and perhaps also of SRT's Southem me

AI".? L'(pam:on of Ratchaburi Aupo: t-——The Thai Aerospace Corporallon has proposed
ewpandmg their Ratchaburi Airport ("'I he Faglc Airpark") by, among other things, extending
the runway from 1,400 m to 2,800 m to accommodate Iarger aircralt.  Their vision of the
future of Ralchabun Airport includes: (1) air freight dlstnbuhon (ii) a:light aircraft
maintenance center, (i) an enhanced aviation education and training center, and (iv)
ultimately, if possible, an additional airport for Bangkok linked by high-speed rail to
Bangkok Noi station. While the last-named element appears unlikely given the airport's
distance from Bangkok (i.c., about 90 km by road, or longer than any existing airport in the
world from the cny center) the other "niche” markets could be productively pursued,
rperhaps within the existing runway conhgurat:on. o ' 2

1The 1992 study also indicated that the military airport in Prachuap Khirikhan was expected obe
used for civit aviation in the longer run. Invesiigations by the Study Team for the current project found
that such usc is valikely. : .

21n addition, the proposcd Ban Pong-Cha Am motorway, now in the detailed design stage, viill when
copleled make the road transport oplion cven niore compelitive.
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Subregional

AT4: Subregional Air Linkage Agreement—In 1994 the Asian Development Bank-
sponsored Swbregional Transport Sector Study put forward a Project to Establish New
Subregional Routes, which was followed by a suggestion by the Thai delegation at the
Inception Meeting of the Subregional Transport Forum in 1995 to establish a Working
Group on Air Linkages, with the first meeting of the Working Group held in August 1996
Although the priority routes to be considered are not within the WSB (e g., Bangkok-Luang
Prabang, Bangkok-Siem Reap, Chiang Mai-Jinghong), over time there may be a possibility
of expanding demand for WSB airports (e.g., Chumphon/Pathiu) though subregional
“linkages. A related activity is Bangkok Airways' proposal for a meeting of the region's
secondary caniers to discuss growth opportunities in the growing tourism industry in the
“region,

5.4 Preliminary Prioritization of the Proposed Projects and
' Impilementation Phas;‘ng '

Table 9.5.23 assigns priorities to the various transport projects on a pfeliminanj basis along

with broad indications of irﬁplcmentation phasing by five-year planning period; more
- detailed implementation schedules are provided for the projects for which an elaborated
Projéct Profile has been prepared and annexed in Appendix 1. ‘The table presents the

proj'ecls by su_bscclor (eg, rééd,' water transport) and geOgraph_io impact (e.g., infraregional,
- .imerregional:).: The “remarks” section included in the table proﬁdcs a juSﬁﬁC&ﬁOﬂ of the
priotily assigned to cach project. . ‘ ' S |

Key points regarding the assigning of prioritics are sct out below:

(i) The extent to which the projects contribute to the transport development

strategies presented in Section 5.3.1 (e.g., rch‘ucing total distdbution costs,

assisting developnient. projects in other sectors) was considered in broad

~ terms along with the restlts of the project assessments undertaken in Section
7533, which considered lr‘aﬁi_b potential, engineering considerations, social -

- lactors, and econoniic rates of retum,‘ainb’ng blh_ei‘ factors. Projects deemed

especially impoitant for strategic ceasons (e.g., the projects related to the
Tavoy/Dawei Corridor, the outer-outer orbital route for the extended BMR)

Also, the Asian Developnicit Bank $p0nsored ndonesia-Mataysia-Thailand Growth Triangle
“Development Project in 1995 called for an air linkage agreement in that subregion.
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(i)

(i)

- (iv)

W)

were accorded high priorily, a practice consistent with the uaturu of a long-
term regional planning study.

The interrclationships between and among projects within the transport
scctor was taken into account both for assigning priorities and phasing.
Thus, for example, the prioritization and timing of the Kanchanaburi-
Tavoy/Dawei Link (RP12A and RP2) and Da\\eu'T avoy Deep-Sea Port .
Development (WT8) were made consistent with each other, as was the
pnonhzahon of Chumphoi-Ranong Links (RPH1) and Ranong[’hangnga
Port Development (WT9).

Prefeasibility and feasibifily studies are necessary before implementation,
even for the projects assigned a high priority. '

Generally, high-priority projects are to be implémentcd during the first five-

year planning period (1997-2001), medium-priority projects’ are to- be o
~ implemented during the second five-year planning period (2002-06), and

low-priornity projects are to be implemented during the third five-year
planning period (200? 11} or beyond (as shown in the table). Ccrtaln
projects are to be implemented in more than one planning period, because

- they may start in the iniddle of a planmng period and require a few years or
‘more to implement, because they are of a continuing nature {e. B the rural

road project, reinvestment in existing roads) or because it may be.

-appropriate to implement certain subpmjects before others (e.g, as in the
' case of the Hua Hin-Prachuap Khirikhan-Chumphon Scenic Road, in which
the Petchaburi Coastal Road element shows a economic high rate of return). .

All prionities are subject to confirmation by national and provincial officials.

A high priority was assigned to 12 (32 per ceit) of the projécts, a medivm priority to 15

projects (39 per cent), and a low priority to 11 projects (29 per cent). Ofthe 12 high-ptionity

- projects, eight are in the road subsector, one in the road transp’ort subsector, and three in the

" water transport subsector; as road and water transporl are the subsectors \wlh the greatest

potential to shape future devetopment, the result is not surprising. Rail (ransport faces a

declining modal share in the WSB, and the region's unique geography limits the potential for

air transport development; these modes should not be neglected, however. Also, of the 12

high-priority projects, six are intraregional, four are interregional, and two are subregional,

indicating a strong emphasis on serving the demands for improved accessibility within the
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region, but also considering the need to scrve segional exports and imports, both
- international and domestic {i.e., from the WSB to other regions of Thailand).

The 12 high-prionty projects, all of which should be considered for implementation (c.g.,
feasibility study, construction) during the Eighth Plan period (i.c,, 1997-2001), are listed
below:

RP1 - Roads to Support Specific Industdal Developiments,

~RP3 Pathiu-Route 4 and Pathiu-Bang Saphan Links;

" RPS Secondary/Feeder Road Improvements;

RP6B  Urban (Municipal) Road Project;

"RP7  Rural Road Project; :
‘RP8  Reinvestment in Existing Roads (e g, Upgraded Road Maintenance);
RP9  Outer-Outer Orbitat Route for the Extended Bangkok Metropolltan Region;
RPI1  Kanchanaburi-Tavoy/Dawei Link;

RT3 . Road Safety Project :

'WT1  Prachuap Deep-Sea Port Extension iject ‘

WT5  Guifof Thailand "Infand Navigation" Promohon Prcqeci and

" WT8 - TavoyDawei Deep—Sea Poit Developnient.

In addition; at least cdmponems of the following’ three projectS'Shoixld be bdnsidéred for
implementation dunng the ﬁlghth Plan period, although they were ranked only medium in
pnonly ' :

RP9 . Noﬁh—Soulh Lmks with the BMA (cenam components only)
- RTH lnlercnty and Rural Bus'lranspon lmprovcmenl Project: and
W12 Chumphon Feeder Port Project.

‘Aler considering these priorities along with comments made by national and provincial
officials, the Stu.dy Teém selected the folloxving-projécts' for mor¢ detailed study, _
' mcludmg preparalion of a more detailed pro;cct plan and estimation of costs, as
_ presenled in Appendix 1L

- RPS " Secondary/Feeder Road Improvements;
RP6B " Urban/Municipal Road Project;

' A wore delailed scheduling of these high-prierity projects, baséd on budgetary and intersectoral
asscssments, is expected Jater in this Study.
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 RPY/RT2ZRWS Integrated Transport and Land Use Development in the Corridor
between Ban Pong and Ayutthaya/Lop Buri in the Extended
Bangkck Metropolitan Region; '

RT3 Road Safety Project;

WTi - Prachuap Deep-Sea Port Extension Project;

WT5 " Guif of Thailand Inland Navigation Project; and :
‘RPIZA/WTS Kanchanaburi-Tavoy/Dawei Link and Tavoy/Dawei Deep-Sea

Port Project [Thailand-Myanmar Transport Corridor Project].

“The longést of the more detailed Project Profiles was prepared for the RPO/RTZ/RWS
., projects, as this is deemed a particularly high-priority initiative by the Study Tean:.
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Table 3.5.1 Tnventory of Roxds in the Western Seaboard
(Selected Roads from NOI Road Database)

No. of [Functional | Left Shoulder Sueface Base Sub-base Right Shoulder
Route] From To langs Chass _|Width{m) § Type Width (m) | Type [Thick (mem) | Year] Type [Thick (nim) g Type Thick (nwa} [Width (m) | Type
4 |s3+700| s3e112 3 D - 6.5] AC sof1991| CR 00| A 150 .
4 | g3+70| s4+112 3 B 4 - 65| AC 50|1991] CR 200 sA 15¢ 4 -
4 [r76+160] 1161660 2 4 %] 6f ST 10 CR 150) SA 200 15
4 1484779 169+900 2 2 125 65| ac 80 CR 200] sA 200 225
4 |1061632] 148+778 p; 2 225 8.5| AC 34 CR 200] SA 200 225
4 J163+334) 163:320 2 3] v E] 21l ac 50 CR 200] sA 150 15
4 [1630234F 1644320 ? > 15| o0 1| AC 50 CR 200| 8A 150 15
4 [169+120] 1704717 2 ! S50 1| AC 50 CR 150] A 150 28
4 |r70s717] 1820000 2 D 25| o 1| Ac 5011993| CR 200} SA 150 s
4 |170+707] 182900 2 D I B L1 AC 501993 CR - 200] SA 150 25
4 |ig2a000 18910 4 D -5 0 137 AC " 50[1984) CR ©150] SA 150 (]
4 |182+900] 18940 4 ) 5] o 14.7{ AC 50{1984] CR - 150| sA 150 25
T4 | ase:e| 20140 2 D pX] I 7| AC s0{1934] CR - 150] SA 150 s
4| 1890 | - 20140 2 D 157 0 f7AC " 50]1934| CR 150] SA 150 25
C4f 20190 | 205700 2 D 28] o 1| AC ¢ s0]ies4| Cr 150] SA 130 i3
4 | 20140 205+700 2 0 5] 0 7| AC " safree3l CR T 150] SA 150 28
4 |206+500] 2331561 2 20 225 0 6.5] AC Psoli992| CR 150| SA 150 225
4 Jnavosi| 25500 2 2 2250 - 0 6.5} AC sol1932| CR 150} Sa 150 225
4 | 23810 | 256%157 4 0 a4l e 13| AC . 501977 CR 150| sa 15¢ i4
4 |zserisy 23710 4 D] 3 o 1| ac :s0[1977] CR 150] sa 150 34
"4 | 2s7+10] 2924700 2 2 225 ¢ 65| AC - s0f1981) CR iso] sa 150 2.25
4 {292+700] 2%3+102 4 D 22350 0 13] AC  so|iss1] Cr 150] SA 150 225
4 [293+107] 293+300. 4 D 225 0 - 13} ac “soli1981] CR 150| S& 150 223
4 2917000 B0 2 2 28] 0 . 6.5] AC - 5o]1981| CR 150| 54 150] 225
4| 29100 | 32009350 2 - 1 228 L0 - 6.8 AC "ol e |cr of sa 150 225
4 la22i950| 3634745 7 |2 ' f225] o] 65| AC . ofo | cr o] 5A o 225
4 [36308450 3644285 2 1 I 11 I “8.5] PM of o | cx o] sa 0] 223
4 |354¢485) 3984500 2 H - 2250 T 65 AC ol 0] cr o| sa 0 225
4 |398+¢500] 4231600 2 1 23] ¢ - 6.5] AC el 0| CR 0f SA 0 225
4 4231800 450:89 2 | 2] 0 65| AC ol o | cR o] 5a 0 2.75
4 | 450189} 4761605 2| i 223| =0 5] ac -0 0f€R ol sa -0 2.25
4 [476+605] 4992330 ©2 i, 2 0 63| AC ‘gf 0 | CR o| sA 9 2.25 _
4 [4974330] 5251462 D2 1 228) LP - 6.5] AC el 0 | CR o} sa R I L] I U
4 {s25+362] 52640 2| 1 225] P . 6.5] AC ‘o] o | CR 0] sA S0 225] vp
T4 | s0r45) 864769 .2 n 125| AC i AC 70].6 P CR 150] sA 150) . - 15] AC
4 |sora13| s6e37 | -2 ‘D 15| AC 1] Ac 100]1983] CR 200] $a - 200 ‘25| ac
-4 186:709] 89r901 2 D 25} ac il AC " 7|1989]- CR 150| SA 150 15| ac
4 {86897 90163 2 D (23] AC | Ac “20]1989] CR 200 SA CL200 25| AC
4. |891001} 99975 D2 D 23] ac 7| AC 10]1989] CR 150] SA - 150 - 18] AC
4| o063 | o8 2|. Dl 15| AC q ac © 1001989 CR 200] sa 200] 25| AC
4 |oa020] 1064189 2 3 2| wp 6] PM 60) 0| AT 150] 8A -1so] o 2] EP
4 o9935] 1014208 2 “plo 28| Cac 7} AC 11985 CR 150] sA o150 15| AC
4 |o9ise8} 1014197 2 D “L5] CAC 1| ac 100]1989] CR 200} SA | 200 25} AC
4 |101+205] 105+400 2 ‘ol 23] ‘ac 1 AC w|1989] CR 150] SA 150 15| ac
<4 11014197] 1034706 2 D 13| AC 7 AC 100§1989] CR 200] sA 200 2.58] AC
4. [107+423| 1074361 2 3 2} P 6] P 60] 0 | AT 150] sa 150 2f 1P
o | iz | 1326 Sb I S
4 |nzes| 140 2 1 25| ac 7] AC -70)1989| CR 150] sa 150 23] ac
4 | 76+268] 791845 2 0 25 o 7| AC - 0]1555| ‘CR 200| SA w0f - 23
3 | 786+269] 791345 ) 0 28] o 7 AC .7 6|1955} CR 200] $A 2000 25
41 | 0+0 | 344360 2 1 25| 0 7| AC cof o] st o] sa ) A 218
41 | 34+300| 66:+200 2 1 25 0 .1 AC ol o'l st o] sa 0 25
323 {72+180| 760726 2 -0 25] ¢ © M AC - 01981 Cr 300| SA 300 25
323 | 724180 762726 2 ¢ 35| o 1| AC _ofres1| cr 300| SA 360 X
3231 | 760726 1922 2 [\ 2 0 - ac - 0|1979] CR 100f SA 00 2l
3 | 76e026] 0922 2 ) 2l o - 9| Ac o]i919] CR 300{ SA 200 2
323 §791922] 1000927 4 0 w0 o C15] AC o|1975] RC 300] sA 00 2
323 [s1+710]  d2e28 t2 0 130 o© 6| pat o] 0 | aB o] AC ¢ 15
323 | 964400} 1004655 -2 0 200 0 1| AC soo] o | AC 500] RC 200 2
323 [1000927) 11640 2 0 20|l o 7| AC - o]1981] CR " a00f SA 150 25
322 |1004927] 11640 2 0 %0 o 1} AC oj1981| Cr -300] sA 150 25
323 [1001655] 117¢800 2 i wol 0 o 17} AC 500] 0 | CR 200] CR 150 2
35| o0 | 150 2 3 ] e 6| P 2] ¢ | ar 150] sa 250 2P
35 | 1540 | 200124 2 3 2l e 6] AC 70 0 | AT 150] sA 250 2 TP
325 | 20+124] 3000 2] 3 o vl sl ac _nlofor 150} SA 250 2} uP




Table 5.51 Imentory of Roadsin ike Western Seaboard
{Sctected Roads from DOV Road Database)

) No. of [Functional 1. Lefl Shoulder Surface Base Sub-base Right Shou!d-.:r!
Route| From Te Lanes Class [ Width (m) | Type | Width {m} | Type Thick ¢mm) | Year| Type [Thick (mum) | Type [Thick (mm} | Width (m) | Type
325 | 3000 | 384218 2 3 2| P 6| DY 25l o | CR 1501 sa 250 2t up
125 | ¢+ -8 2 3 21 UP §| AC sol 0 | CR 200] SA 150 2| ?
116 | 00 240 2 2 15 o 7| AC 6] 0 | CR o] sa 0 2
a0 | o0 1241 2 3 2| P 6| AC 0l 0 | CR 00| SA 200 2| P
346 | s2e112| 74550 2 - 256f o 7| AC g0} 0 | CR 200 SA 300 25
W36 610 26+18% 2 0 200 0 6] AC 100] 0 | CR 0] sAa 0 2
s oo 10+678 ) 0| 25 o il ac ioo] 0o 1 (R 200] CR 150 2.5
3084] 000 | 90 2 I R 11 R - 5.5] AC 0]1988| CR 150] sa 150 175
087} 00 | 270314 2 2 225 up 65| AC s6] 0 | CR 200] sA 150 2.128] vp
087 00 | oS0 1 2 223] AC T 68| AC se|l o | CR 200] sA 150 23] ac
87|00 44376 2 3 2| 1P 6| AC 0] 0 | CR 150] sA [ED] e
2087| 24769 | - 2804 2 3 ] R 2 6| AC ol e |cr 150] $a 130 2| LP
087f 1425 | 18+839 2 1| 3 wp e AC 4wl o | CR 150] sa 130 2| up
3087 | 18+838) 20+800 2 3 ] vwe 6| AC 0] o | CR 150] sa " 150 2| vp
2087 | 20:800{ 444200 2 5] ol o s sa ol o] o el o Tg ]
3087 44+200| 45+829 2 S 4 135} LP 5.5] ST 25| 0| Cr ol sA 0 1.75] UP
3088| 010 24414 2 4 Ls] e 55| pM™ sol o | cx 150| sA 150 15 UP
3688 | 00 | 194454 ' 4 5] e 5.5 DT 251 0 | CR 130] sa 150 13 vp
x088| o0 04299 L2 4 1s| v 5.5] DT 2sl o | cr 150] SA 15¢ 15| vp
3088 | 19+768] 224960 i 4 15 LP 53] DT 251 o [ CR 150] SA 150 13| ee
3089 | 010 710 ©2 3 2l e 6| ac 0] o | CR 150] SA 150 2| Lp
089 | 70 | 28:600 2 4 15] Up sl o7 Bl o|cr 150| SA 150 15) LP
059§ 0:0 0+130 2 2 225 AC 65| AC so|l o | cr 200| SA 150 275] AC
3689 [ 281600] 2900 i 0 1500 &l Bl 0]1975] CR o} SA 0 L5
2089 | 2900 | 83+182 1% 0 s o §] I o|1973] CR 150] SA 150 15
1090 | 610 | 8:440 P2 3 ] Lp s| oY 250 0 | CR - 150] SA 150 2| LP
2092{ 040 91f 2 £ 1.5] P 550 DT 23] 0| cr 150 sa 150 15] LP
3003 o0 | 201420 - 4 15] ip 6| Pt 70] ¢ | cr 150] sa 150 15 1P
2157) 60 114205 2 -5 15 o 1 B2 ‘0] 0 | CR o] sa 0 1.5
3168 | 010" | - 0+500 4 D 28f 0 18] PAL ‘¢l 0 | CR 200] §a 200 25
3168 | 02800 | 2¢23%0 2 5| 15 o 5| pas 9l 0| sA of o ©0 15
368 24250 | 4+650 -2 IE I RN B IR ] By of o] sA af o0 0 1.5
ae6g| 2v250 ] 34800 2 Kl 15 -0 s| png o]l o | sA ol o "o 1.8
2168 | s+a10 | 51650 z L) 15] o sl P ‘o] o | sa ol ¢ 0 15
3168 | 51650 | 124710 z 3 %1 IR . 3] PM ol o] sa o ¢ 0 1.5
69| o0 | 14s224 2 [ 15 ¢ ] et 0] ¢ | CR o] sa e A3
AT 04835 | 54950 -z 5 15 -0 L8l DT - 251 0 | CR 150| sa - 200 11
2| o0 1:0 2 5 5] o 5] pM sol 0 | CR 150| sa ) il
3172] 140 330 | - 2 5 15 ¢ . 5| pT o fer 150§ SA 150 il -
| 0o 140 -2 s 151 ¢ St AU sofl 0 | cr 150] SA 150 5]
unj 10 2+900 = 5 15 0 s| pat 23] 0 | ckr 150] sA 1% 15 -
3574| 0.0 | 134390 ] 5 180 - 5| br 2s] o | cr 200] sa 150 15
s | 063t | 14600 2 5 sfo0 5{ ST 251 0 | CR 200] sa 150 135
ETRLY ET) 50 ) 5 13 o s{ ot 2] o | cr 200] sA 150 15
nw| 00 30 2 $ is| ¢l 5] DT 25t o | cr 200| sA 150 15
36| 310 12:67 2 5 15" ¢ C St ST 25] o | cr 200] SA 150 1.5
M6 | t2e7 ] 140200 2 L) 15| o 5| o1 215l o | cr 200] $A 150 15
77f 0d 15:0 2 4 o0 s] ac 50 ¢ | CR 00| sA 150 2
27| 1o | 15000 2 5 ] - 8] P Do) o] sA o ¢ o 0
7] oo | reem2 2 P2 Ls| o 8| ac D50l 0| CR 200] sa 150 i5
37| 00 20 ? s 15] ¢ . 5| oT f25p 0 | CR 150] SA 150 15
aiE| 20 | 0 2 5 5] .0 S8l AT 50| 0°] CR 50| sa 150 ts
| xo 1016 2 5 1s]: 0 5| pr cas] 0 | CR 150} SA 150 K]
azg| 1000 | 120673 2 5 15) ¢ of - 5| st c25| o | <R 150 SA 200 Ls
| o0 891 ;2 5 S18) 0 ©slopr sy o | cr 150] sa 200 1.5
0| 03¢ | 1e500 2 | sl o0 55] AC ol 6 { CcrR 4] sA 0 175
3E0| 19500 | - 1040 C 2 Ss ! P T9] sa of 0 [ CR o] sa 0 0
2s0f 1000 | r1ss00 2 B | IS W21 B 55] AC ol ¢ | CR S0l sa 0 1.75
3180 | 105800 14¢937 2 5 ' ) 8] sa ol 0 |cr o] sa G 0
s | o0 | 24959 2 S 151 o 55| P ol o | cr 0| sa ) 15
7| 00 | 2820 2 4 Lssf o 5.5 DT 251 o | CR 200 8A 200 1.5%
20| 0w 163500 2 i 125 ¢ 53] ST ol o | cr o0} sA 0 178
1201 | 1045001 2040 ? $ R “ 9] sA of 0 |Ccr 9] sA 0 0
3201 2000 | 214500 .2 i 1735 o0 5.5] ST o o ] Ccr 0| sa 0 1.75
3201 2145 3010 2 i of o 9| SA o e ] o o] o 0 0




Table 9.5.1 Inventory of Roads in the Westera Seaboard
(Sclected Roads from DOH Reoad Database)

No, of fFunctional | Left Shoukder Surface Base Sub-base Right Shoubder
Routg| From To Lanes Class  [Width {m) | Type | Widih im) { Type | Thick {man) | Year | Type {Thick (mm) | Type [ Thick (mm) |Width (m) § Typ
3201 f 30:0 | 314358 2 4 L5 o0 55] AC of o | cr o] sa 0 175
3203 | aw 8+0 2 4f - 15 0 55| sT of ¢ | cr 150] SA §50 15
204| 0 | 114760 5 5 15] o 5] pT 3| o | cr 150] sa 150 13
3205 | 030 240 2 s o ¢ 8] sA oo} e o] sa 200 0
08| o0 3+0 2 5 1] 55| br 28| o [ CR 1501 SA 150 125
2205 340 | 3+800: 2 5 o o 8| sA glo] o o} sA 200 0
3206 | 040 | 354350 2 4 1.25] vp 55 DT wl o | cr 200] A " E50 L35| Lp
2206 { 354350 S54+104 2 4 15 ST 6] DT 20f 0 | CrR 200 SA 250 15| ST
3209 410 | 28+800 2 3 2] e 6] PM 0] 0o [ R 150} SA 150 2 ve
3200 | 28¢800 | 424775 2 4 i ure 55| DT 20]1982] CR ‘160§ SA 300 .75 WP
2209 010 6+90 2 0 H oo 6| P o|1978] cr 150] sa 300 2
3209 0190 2+10 2 o 2l o0 6] AC o|198s] CR 150] sA 300 2
32091 2+10 410 2 S0 2 e 6] BM oj1973| CR 15| 8A 00 2
3209 | 21800 | 7+900 2 0 fof o 6] sA of 0] sA o| sa .0 0
3209 | 7+900 | 84600 2 o] i r1s] o 55| DT 0] 0| CR of sA 0 0
2209 | 21600 | 104400 2 of . ~of .0 6} A 0l o | sA o sa 0 .0
7| ¢0 | 174375 2 . 175] .0 55| DT 6] 0 | Cr 200] SA 150 175
31248 00 | 184800 2 4 s e 55] DT o] o | cR 150] SA 150 15
azig| o0 | 174400 2 s 1sp o 55| sT 5] 0 | CR 150] sA 150 LS5
3219 | 17:400| 394200 2 5 5] o 55| oT 251 0 | CR 150] SA 150 15
as| o | oS 0 0 of o ol o eloefo o] o 0 o
3236 | 9:800 | . 182640 2 1 s up 5.5] sT o|199) cr 22¢| SA 150 L75| UP
3253 00 | 230690 2 4 115 o 5.5 ST ol 0 | cr o sa 0 L75
33| 010 | 16eas7 2 2] 2w 65| AC wf o lcr 150{ SA 150 225} UP
320t 00 0¢850 2 ] R ¥ 11 R & 65] AC ol 0 Jcr 150] sa 150 225{ LP
3291 ] orgs0 | 2920 2 -2 25| e 65| DT c2sl o ek 130 sa 150 235 LP
3291 | 134533 134705 2 2 225 AC 65| AC 50l o | CR 200} SA . 150 275 AC
3301 00 | -23+980 2 '] I W1 ) 55} ST o] 0 jCR 200] - SA "150 1.78
3313] 010 |- 20429 2 3 2] P | te sl ¢ | CR J150] SA 180 2] WP
2324| 040 1+0 2 4 15[ - Lp s3] pr “2s]l o | CR 150] SA 130 13| vp
2325 040 44200 2 4 15 0 53] DT 25 0 | cr 150] SA 150 15
xis{ o0 | Tesse 2 4 15| L 55| pT o |cr 150f sa 150 15] tp
7] b0 1483 2 3 175] ' Up 35} AC o]l 0 | CR 200] sA 150 1.35] tP
237|148 11+0 2 4 135 P 5.50 DT P2 I e 20| sa 150 1.38| P
337} 140 184500 2 4 1.75] - UP 551 ST 2 0| CR 200] SA 150 1.75| vp
aag| o0 | C6+19s z 4] sy oo 5.5 DT st o | cr 150] sa 150 L35 ve
g | 5195 1010 p b] R I 6| SA of o | o B 0 o -
1339 040 54112 2 S 1Sy oue 55| 0T 251 o fCR 150 sa 150 1.75| bp
1349|010 | 234426 2 4 175 o 55| DT 20| 0 | CR 200| sA 150 1.75
RU| 00 264N 2 T4 5 % 11 B 5.8] st ¢ o | cr q] sa 0 175
00| 00 | 7700 2 s o0 1 R Y ol o] sa 1] RS 0 ¢
Mo | o0 2432 2 D4 115 0 5.$1 DT ~op o lsa 200] 84 150 1.75
10| 21482 30 2 E] IR B 11 R 53] st 25| 0 | sA 156] sA 150 1.75
3410 410 12+75 2 s ¢l o gl sa 6l oo o] o 0 0
10| 12475 | 13075 2 3 176] - 0 53] ST 0| o | sa 200} SA 150 1.78
30| 12475 | 2540 2 $ ol o B SA ol o] o of © 0 0
| 00 17:0 ? s A S 9| 54 ol 6 | o o] ¢ 0 0
3416|040 o 2 s ol ¢ 8] T 25) o | cr 200] sA 150 0
3416 30 7+108 2 5 0] 6] sA ol © | sa - o] sa 0 0
3416 | 7+108 | 15+830 2 s of o 6| SA ol 0 | sa o] sA -0 ¢
3316 7+108°| 11+550 2 s ol o 6] sA o] o | sa 8] sa 0] ¢
432|040 C 50 2 ) of o " 8| sa ol o] oo o] sA 158 o
a432| 50 | 64900 2 -3 o] - of 8] br elio | o 0| sA 150 [
3432 64900 | 84100 2 5 of o 3] SA elo | e -] SA 150 0
3432 g+100 | 4700 2 ] o| : o . 8| BT O o] sA 150 0
3452 | 84700 | 214700 2 5 ol ol ;8] sA ofiof o © o) s 150 0
3322147200 314750 2 4 1750 - 0 © 43l o7 30p'0 | €R 150] s 00]. 175
2412| o0 | 1pe2%0 2 5 el 0 - 8] SAa ojo| ¢ ol SA 150 C0
ase| a0 | 11445 2 4 110 5.5] ST oj.o | cr 0] SA e 1.75
Msx| o010 740 2 5 osf o0 s| DT col o | cr 0] sa 0 0.5
4001| 140 1140 2 s 15 o 6] sT ‘o] o | Cr 6] $a 0 15
woz| oo 74583 2 L) 15] ac 6 AC so] o { sa 200] SA 200 1.5
4003 | 00 1540 2 5 5] o 50 sT 6l ¢ ]cr 10 SA 0 15
4003 | 1540 | 15282 2 L] 11| o s3] AC o] 0 j CR 0} sa S0 175
1006|1900 1340 2 1 e 1| AC 0l o Jcr 200] ¢ | 0 1w




Table 251 {nventory of Roadsin the Western Seaboand
(Sclected Roads from DOIE Road Database)

No. of [Functional | Lefi ShouMer Surface Base Sub-base Right Shoutdee
Rowte| From Te Lanes Class  {Width(m} | Type | Width (m) | Type {Thick (mnn) | Year| Type [hick (mm) | Type [Thick {mm) | Width (m) | Type
006§ 3440 39:4 7 3 150 LP C 6] AC 401 0 | CR 200 O 0 1.5] P
4006 | 390 684618 2 4 175 LP 331 AC 4 0 | cr Z001 0 0 175 P
4096 00 10+358 2 4 175 0 53] ST 00 0 | CR 0f SA 0 175
098] o0 7+150 2 H 15 0 3| s¥ 9 0 | CrR OF SA 0 15
4092 | 6t0 65500 2 4 1.31 LUp 51 ST 79 0 | CR 0] SA 0 LS| P
4119 70 | 7 2 3 2 0 6] PM 0 0| CR 0f SA 0 4
14| o0 104900 2 4 1L.75] P 35 ST 01 ¢ | CR Of SA 0 175
41341 16:1900] 154300 2 5 0 0 8 -9] 0 0 of o 0 o
4139|010 23110 2 4 1.7% 13 55| &7 af 6 | €R 0 SA ] 1.75
4198 ¢+ 34900 ? 4 175 4 55| AC 0 ¢ | CR O] SA 0 138

lcgend: AC=Asphsltic Concrete
S$T=8ingle Surface Treatment
BT=Double Surface Treatment
PM-Penctration Macadam

UP=Unpaved
CR=Crushed

Reck

SA=5oil Apgrepate
[Ri=Intemations} Road Roughness Index

O=No Dtz Available
" DeDusl Cariageway

Source:  Depsitment of {lighways




Table 9.5.2

Vehiele Reglstration Data for the Western Seaboard (1994)

tem Kanchanaburi | Sanwt | Ratchaburi | Phetchaburi | Frachuap | Chumphon | Western ' Kingdom
Songkram Khirikhan Seaboard{ Tetal
Total

{Tetal 164,549 344961 255,329 109,783 129,130 98,809| 627,548 12,579,903
Motor Vehicle Act (1979) 152021]  M678] 242,552 103,362 122,246 95,735 95,5731 11974342
| $adan (not more than 7 pass) " 5,286 1598 9,566 3,552 2,201 1.816] 18733} 1,265,030
Microbus & passenger pivk up : 1,259 1,005 6,394 1,899 1,638 948] 11,884 333,797
Van & pick op 21,784 6,955 11,711 16301 16116 12,522] 93.608] 1,625,041
Motordsicyele C 4 0 58 7 S 2 el 230 1619
Interprovineial 1axi (Sedan) 6 ¢ 19 0 cof 0 19 357
Urban taxi (Sedun) ] 0 0 32 P 0 26 58 48,846
Fixed rovte taxi 0 4 0 0 [0 0 © 4 9,158
Mofortricycle faxt (Tok Tuk) 22 289 217 69 1 1 663 51,040
Hotel taxi (Sedan) 0 ] 0 0 L0 0 0 927
Tour (axi {Sedan) 0 0 i i .0 0 0 694
Cas for hire (Sedan) 0 0 0 o G 0 0 465
Motereyeke 119,244] 21,723 18290 g0,47¢] 101,331 80,066 466,585] #,242303
Tractor 1,321 21 1,074 223 865 225 2408 86,504
Road reller 3 o 112 5 3 16 166 4575
Farn vehick 6 5 199 £00 1 23 oos] 932l
- Automebile trailer 92 78 o4 0 2 89 210 © 3,053
Land Transpont Act (1979 12,528 2,818 12,777 6,422 6884 . 3,073 31974 561,545
Bus ‘ : 1,251 354 1,091 706 199 gl 2,73 ' 86,195
Fixed route bus 1,104 340 945 516 i 376) 2349 64,028
Noo-tixed route bus 55 11 98 178 15 3 305 115,033
Privatebus - 92 3 L 47 12 E] 2 77 7,134
Truck 11,079 2,275 11,187 516 6,568 2,586] - 28,530 450,680
Non-fined oute truck 2334 8 229 1213 57 246] 1,830) | 49433
0 wheated £,382 .64 124 974 57 sal 278 15,666
-6 wheeled 630 7 5 73 0 4 169 = 8932
4wheeied 254 S0 o 10 o o 10 2,368
Truck iracter 0 0 o 2 o 31 36 4713
“Traiter 13 7 .26 ©13e 0 18 175 3,833
Semi trailer 0 o 0 CoR2 ] 2 41 1073
. Others : 53 7| 0 12 0 102 121 - 6847

. Private tuck C 745 - 2,090 11,158 3,503 6,509 C 2340 26,700 491,247
F0 wheekd 2237 1,125 4,654 L 1,706 1,572 623 © 9.680 112,724
6whoeted 2,907 808 3267]. - L617 2,131 1,299] 10122 169,945

4 wheeled 2,017 183 1,569 i1 26148 20| 5,736 77,262
“Truck traitor 229 3 i 0 1t 1 62 " 6,405
Teziler 152 28 419 48 T 43 615 9,856
Semi traler 82 1 1ig 7 16 2l 163 6,336
Others 121 40 90 1 54 137 322 1R6FI
Smalt rural bus 198 189 29| ol 19 106 713 23670
Non-Motsrized Vehicle Adt {1935) 0 0 a ol 0 1 1 41,016

Note: 1994 data presented duz to some ancmializs in the availablz 1993 data,

Source: L.and Transport Departméel




Table 9.5.3 Motbrization‘ Rates by Province in the Western Seaboard

, Motorization Rate!(1994) VS,:?Q;:??,/N“Z“}?;;B_
Province : 19;4;;.‘.,
Kanchanabuni 47 11.6
Ratchaburi 75 25.5
Samut Songkhram 48 245
Phetchabari 52 T 126
Prachuap Khirikhan 42 EREN
' Chumphoﬁ : - 43 176
| Western' Scaboard o f 59 s
* Kiﬂédﬂll} 58 124

"Number of cars and light vehicles (excluding motorcycles) per 1,000 poputation.

2 Growth in cars and light vehiclés (excluding niotorcycles).

Sowrce : The Study Team .




Table 9.54  Traffic on DO Mighways in the WSEB

[ ] 1950- 193] Fa ey
1590 1994 Growth | Vehictes

Route Location Sution Xm| AADT | AADT | Rate (%0} | (1594)
4}Bypass Don Krabuang (E) - Ratchabusi District 161400 16,893] 29,543 150 410
* 4|Km. 791845 (Ban Poag Dist} - Bypass EChang B $0+000 24.964] 31,436 58] - %63
4|Bypass E-Chang {B) - Bypass E-Chang(E} B 900 2,927 5,_693 181 118
4[Bypass E-Chang ges00 | 17,413 27,849 125 334
4|Bypass From Km. 93+930 - Km. 106-189 01580 | 10,699] 28366 276 124
1]Bypass Km. 934930 (8) - Bypass K 1064189 (E) 105+500 1,853 2,516 19 122
4|Bypass Ratehaburi 1044800 | 19079] 19423 0.4 19.8
4Bypass Ratchaburi () - Wang Manao Bridge 1124500 | 11,519( 16,325 9.1 1349
4|Wang Mansé Bridge - Km. 491447 1364500 | 15,177] 21,379 2.0 26.1
4]Bypass Phetchaburi 1zv000 | 13,638 22056 128 1 %65
4{Bypass Phetchaburi (E) - Junction Cha Am 179+500 | 16,162f 23,781 10.1 280
" 4| konctioh Cha Am - Junction to Wong Kae 264920 | 11L,725] 15139 66| 261
" alJuaction to Nong Ka¢ - Junction to Pranbuni 251160 | 12,518 iS,!lD 10e T 366
£ hunction to Pranburi - Junction to Kusburi 92 *400. gl 19,621 243 199
- 4|Junction ta Kuibusi - Junction to Prachuap Khirikhan 3144075 23,”6 23,126 - 00 471
© A|Junction Thap Sakae - Km. 364+ 486 (Chumphon DXt} 364+200 6,284 ﬂ,??? .l?_.l 280
* 4|Jonction 1o Bang Saphan - Kon. 423+600 Bridge 4501 400** 7.074] 9563 1.8 318
4iHuaiphrack Bangthalai Bridge - Jurction Tha Sae 465.!?00 6,702f 8104 49 352
35|Samut Soﬁgk}n’am - R No. 4{Psk Tho} 62+¢150 . lG,'BBS 21,546 6.3 ]
35|Ssmut Soaghhsam - K. No. 4 (Pak Tho) 844000 T14,798] 18813 '3 I LY
41 }Junction Pathom Phon {bhumphon) - Junction to Sami 234200% -1 §,247 NA 28,9
a1lkm. 552000 (Chomphom Did) - Junction to Lungsuan gs+450 | 6358 ¥s.038 25.8 30.
321 unction R. No. 4 (Nakhon Pathom) - K. 84000 68+000 | 12,055} 16,851 BRI 352
321 [Kem 88+500 - Junetion Uthong i07+301¥ s ‘NA 234
321 | function Uthong - K. 1434000 1334884+ I T3] ‘NA 213
321|Ksn. 1434000+ Junction Suphanburi 1641000 IR KAl 160
323 Junction Krachap - Bypass Ban Pong () 23:000: | 20,231 38,045 ann| 0 40
323{Bypass Ban Pang 77000 |- 17,586] 49,340 211 372
s B)pa:ss Ban Pong (E} - Junction {0 Phrathacndongrang §0+264 | 19,768] 37,345 17.2 51
323|Tha 3:\hka - Junction Phrathacadong Rang (014} T 97000 1 3,470 T_,QST 2217 243
323 tunction fo Pheathacn Dongrang - Km. 1161000 hizesore]  8,532] 15260 156 © 188
A23jKm. 1164000 - Muni. of Kanchanshuri 117+000° 18,463 Na 159
323 [suinction to Phrathica Dongrang-R. No. 323 (Thamuang) 108:3000+] - 7,191) 3818 146 324
123(Bypass Kanchanzburi “2e2000 | - 1918] - 281 102 244
323 Muni of Kanchanaturi-Kangsen ngaor | ) 19,198 NAl B9
“324|Muni of Kanchanaburi < Km. 234072 T124000 |0 38| 17 225] ¢ 149
324[Km 301000 - Junction Uthong a2+000 | 2,070 . 3333 16.7 20.0
125]|Junction E-Chang -Khleng Dam Nocnsaduak 3+500 1,845 1,695 123 26.2
3125tKMong Damncentaduzk - Muni of Sat Sor-gklnar.n. . 324790 4016] 7,209 157 266
326]function Prachuap Khirkhan D+500 2,759 8,507 - 325 158
327|Fonction Pathom Fhon (Chimphon) - Muni. of Chumphos 502000 | 6,795] 1642 21.2 183
327} untion to Chumphon ' - 0500 8V7HF 18,142 . 223 17.5
330{ Junction Roule No._O{)N_OSOl - Ratchaburi : 0*5'('.'9 9,610] 17,236 ) . 11.5
346]R. No. 340~ Km. 524112 (Banpong Dist} oo | 7 89rs] 11,638 6.1 450
386K, 520117 - R No. 321 {Kamphacngszen) 's31000 | 7.691] 7,858 0.5 433
216 [Kamphang Ssa - Km. 36000 211000 | - 4099|5767 33 389
2081|1ha Rua-Phrathacn Deng Rang Toes00 | 9020) (6492f B 153
2084]tha Muang - Km. 91000 1000 | ;3202|4882 ST | B L5
3088 [Junction B No. 3209 {Yang Ko} - Lamsai 0500 920 1,294 89 143
1087[Ratchaburi - Bypass Chom Bung 165000 3,701 3,992 128 139
2087{Bypass Chom Bunz 0500 | 1629 3247 18.8 202
3087]Bypass Chom Bung (8) - Bypass Chom Bung (F) 284000 381 S99 15.1 81
3087 function Chom Burg _ 0+500 SN NA 2012




Table .54 Traflic oo DOI Highways in the WSB

218) .

1570-1994] Calfeavy
1990 1991 Growth | Vehicles
| Route 1.ocation Station Km| AADT | AADT | Rate(%s) | (1924
'3087[8ypass Chom Bung (E) - Chat Pa Wai 184500 2071|285 83 6.2
2087[Chat P2 Wai - Fha Pok Khang Khao 301000 1,557 2,249 9.6 1.3
2088 [Ratchabusi - R, No. 3093 0800 50200 8304 129 182
3088{R. No. 3093 - R. No. 35 0200 L8] 1,28 0.5 19.
3089 Khao Ngu - Km. 284600 {Ban Pong Inst) 11000 2,305 5,412 238 224
3089t K. 284600 (Ratchaburi Dist.) - Khok Sung 2840009 4 13 NA 299
3089{Khok Sung - R. Ne. 323 (Bock Phrai} 32:000 4,434 6223 88 305
3090 Khao Chong Phean - Mac Klong Bridge 54000 3,109 4,540 9% 401
30921Samut Songkham - !\.m 91000 (Thorburi Dist.) ) §4800 2,380] 3,993 13.8 i5.8
20920 m. 320850 - Samut Sskhom o 344500 8,081] 12,843 123 243
3093| Tha Nam Samut Songkhram - R No. 4 (Pak Tho) 18+800 1,443 7,645 $1.7 242
3163 |Prachuap Khirikhan - Nerg Hin 1+500 414 2,137 48.1 19.5
3168|lunction R. Wo. 4 - Bypass Prasburi 14000 5493] 4,843 -1 14.7
3168|Bypass Pranbuwi 40000 - | 2,688 3645 19 174
3168|Bypass Pranburi (E) - Km. 12+710 G000 2,262 256 50 157
2185 Junction R. No. & - Chsi Thale 0+500 1,479] 3em 217 174
3175 Muni. of Phetchabuii « Ban Dai It - R No. 3204 14375 BES| 7,105 £€8.3 252
3172{Tunction Khao Yoi Railway Sution= 14100 625 67t 1.8 110
3173 {Fhetehaburi - Khao Luang 0+500 1,757 4867 2.0 53
A1 | Junction R. No. 4 -Ban Tha 1+150 1,633 251 1.5 “18.5
235 ha Yang - Khuan Phet 04750 2,333 1,548 9.7 1R
2176 Phetchaburi - Banlacm 2e300 | d271] 3340 25.4] 186
3177 {Phetchaburi - Had Chao Saﬁuan Q500 2,235 " 6,070 211 iz
N9 Mund. of Phetchaburi - R. No. 4 0rs00 | 1ds6) 3916 B M
3180} functien R No. 4 - Tha Samct 14800 391 - §,244 336 285
81 {tuaction R No. 4 - Tha Sae | 01500 2395 ‘4409 16.9 144
3187]Khan Phet - Ban Kufa® 10+350¢ oo T2ase) NA
1201 |function R. No. 4 - Pathiu - R. No. 2180 {Ton Makhan) 81000 1,126] 2,116 17.1 149
1203 [#unétion R. No. 4 - Hup Taphong 14500 | - 6400 1,283 0wl
3204 |Route No. 4 - Petchiburi 3980 | maa| na8s 15.5 23] -
3205 [Wai Chan - Rai $at o Q+300 30| 401 149 409
3206 lJunction R. No. 4 (Pak Tho} - Tha Yang 04600 3577 3,534 03 42
“3206]{Tha Ying - 1tin 8i - Pong Kra Thing - 14000 1,923 3% -13.5 144].
3209|Tha Mska - Kem. 41000 (Kanchsnabusi Dist ) 0500 | a463] 10605f  212] - 2mel:
*3209]Km. 41000 (Bangang Dit) - Nongtakya 124000 | 2052 4,500 77 s
:3209]functica R. No. 3209 0101 - Khaa Chong 657004 326] - 288] 40.9 a3
"3209|Nongtakya - Kanchanabusi Dist 2912004+ 1,844 - 3,160 144 206
2209|Ratchaburi Dist, - Dan Makham Tia 44+750¢ S R X 114 Na 23
3209]Dan Makham Tia - Kong Phasom Sat 591450%* 1,852] 2026 23 116
3203|Wang Pla Mu - Wapg Lan 147504+ s 129 158 186
3217 dunction R. No. 4« Yang Chum’ 04500 Lot 2234 20.2 152
3218 [function R. No. 4= Husi Morig Kheo 34000 3646) 440 43 128
3215[Nong Ta Phao - Watsi School ors00** | 2327|4545 182 248
3238 hunction R. No. 325 1 192 Fho) - Pho Hak 0+500 1,673 2006 158 3l
3236 hinction R. No. 325 (11s Fho) - Fho Hak $1000% g 248 NA 364
"2238[tho 1hk - R Ro. 3097 124750¢ A7 3012 NA 0.1
3253 Junction R. No.'d - Thung Maha . 151000 4301 1017 24.0 108
3273 Khok Sung - Neng Fet _ 81000 22211 12n 96 322
3291 | Tunction R. No. 4 (Chedi 1ak} - R No, 3087 {Khso Ngu) 31000 6,646] 10,683 126 195
3301} function R. 3219 (Nong Phiap) - Ymg Chun 0+500 703 1,534 205 %6
3305 Tanction R. No. 323 (Tha Nam Tun} - R. No. 3228 (Khao Pun) | 11000 Lis56] 2,030 151 306
33 Iuﬁciion R. No. 3037 (Chat P2 Hwai} - Pong Krathing 0+800 LB 2,73 206 127
1324 Junction R. No. 3313 « 11usi Sus 0+500 200 448 223 1.2




Table 9.5.4  Traffic on DOl Highwaysia the \\'Sfl

1990-1924 | %o leavy
1990 1994 Growth | Vehicles
Route {.ocation L Station Km | *AADT | AADT | Rate (%0) {1954)
3125 [function R. No. 4 - Hat Sai Vai 0+500 611 S8 104 10.3
3338 {function R. No. 4 (Ban Sing) - R. No. 3237 (Bang Kra Do) 44000 1,366 2,086 112 15.3
3237 |Junction R, No. 4 (Chin Na S1) - Thuag Lusag 04900 3,793) 6,088 12,5 635
3337fThung Luang - R. No. 3206 {1 lin §7) 114500 | B0z 0.1 214
2338{Junction R. No. 4 (Chin Na §i) - Khu Bua 14100 67| on 20.1 280
2339{Ratchaturi - Kha Bua 44500 s06] : 1,169 03 19
31349 hunction R. No. 4 {Nong Khuang) - Nong Ya Plong 0+500 !,l.()} 3308 36 36.5
3357}Neng Tak Yz - Khao Khaang . 241400 344 . 2_,462 36.7 40.1
3361[Din Makham Tis - Pk Deng 0+500 asof - s20] o 162f 189
3394 unction K. No. 323 (d.uk Kae) - Husi Krabok-Nong Khaem 0500 2,966] -« 4,707 i2.2 - 213
3400 function &, No. 3301 - Thung Kham " 04500 FT1 RR7) 547 0.0
3410|Kho Lok Sang - Huai Sck [REETHOR N 694 6.5 21
3411[Don Yang - 1hsi Sak 2700 124 a0 188 9.1
3416]unction R. Ne. 3301 - Km. 7Fr108 " 04500 .59 ¥ - 320 0.0
3432|Junction R. No. 3410 (Hin Lat) - Kacng Kachan Dam 0+300 207 592 300 285
3459 Junction R. No. 4 - Pak Khlong Ban Khrud 3+232 136 ‘152 254 223
3463 unction R. No. 4 - Nikom Frachuaap Khirkhan - G#500Y - 6,.5'45 NA 322
4001 Muni. of Chunphon - Pak Nam Churnphon C 5500 3,959 ’ 7'2'“ 16.2 16.1
4002 ]Langsuan - Pak Nam Langsuan 04533 DL 3495 R 123
4003 [Khean Ta Lopt - Saivi - BoKha asso | 7| 2138 34 126
4003 [Tunction R, Mo 4 (Ratehakrit) - Lang Suan 2+5004¢ o550 - 1.147 5.0 2}_.5
4096 }Iunction R No. 41 Pak Nom Ta Ko 24700 ant| nosel o2 80
4097 }Junction R No. 41 - Bang Nam Chot 64200 | emel s ama
4098 |Pak Nam Chomiphon - 131 $ai Ri 24600 955] * 1,954 iss] 240
4099 function R. No. 41 - Mae Nam Lang Suan | sesoo | 0 2t4| T oas3 26| 232
A9 function R, No. 3001 (Psk Khlong) - HongYen Chumphon - 7600 |- 32660 5651 7] sl
4134} Lang Suwin - R, No.ulz_{L; Mg} 74500 %71} 869 283 223
4139] unction R. No. 41 {Na Nua) - Khao Thaly 44700 1207 1604 74 14.7
4195 Juncticen R. No. 41 - Pak Ta Ko oss00 | aes| oass 302, 118
Total {inctuding stations with %, bt not with :") 566,996 . 922,024 129
I-digitsoads . . - F25.951° 336542 - 108
- 2-digit 1oads 37,536 56,297 - " 10.7
3-digitroads 153,039 274,987 i85
© 4-digit mads - 150,470 257,198 . 43 -
Wele:  * denotes that cemparable data for 1990 not available
*+ denofes thal dala s basically comparable, although the slahon in 1994 was roved up ta fow km away
from the station ia 1920
Cerlain growth rates negative accerding fo data reperted by DOH
Source: Departnwent of Highways
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Table 9.5.7 Road Accidents on DO Mighways in the WSB, 1992-1994

Province No, of Accidents | Numberof | Numbcr of
| (Annual Average) | Fatalitics Casnaltics
Kanchanaburi 165 145 310
Ratchabun 200 93 215
Sanmt Sengkram 25 16 T30
Petchaburi 126 63 £ 198
Prachuap Khirikhan 196 126 278

. Chumphon 377 187 442
Total 1,089 630 1,473

" Note: The number of accidents and casualtics appears low in relation
to the number of fatalitics.
Source: Department of Highways (data froni other sources may differ)




Table 9.5.8A

Project Proposals Affecting the Study Arvea from
BOMH's Long-Term Strategle Plan (1996-2011)

i

Type of improveiment Timing " Location Leagth | Total Cost Recominended Source of Finance
Cgon) | M) Baht DCH Private Aid
Motorway 1996 - 2001 {Ban Pong- 122 15,705.0 1,400.0 25,6400 0.0
Cha Am '
Widening 1o 1996 - 2001 |Nakhon 24 1,044.9 1,044.9
Doal 5-Lanc Chaisi-
Nakhon
Pathom-
Ban Pong
(Routé 4)
Widening to 2001-2006 - |Samul 44 858.4 858.4
Dual 2-Lanc Songkram-
' Ratchzburi
(Route 325) -
- |Widening to 2001-2006 |Ban Pong- 87 “1,2053 1,205.3
- |13ual 3-Lane Pelchaburi '
' (Roule 4)
Wideaning to 2001 - 2006 |Cha Ain- 114] . 1,5882 1,588.2
Dual 3-Lane ' Pranburi- - o - '
" |Prachuap
Khiri Khan'
(Routc 4)
Wldcmng 16 2001 - 2006 |Ban Pong- 34 469.1  469.1
Dual 3-Lane ' Kanchahaburi : :
{Routc 323)
Widening to 2006 - 2011 [Petchaburi- 34 473.0 473.0
Dual 3-Lane A Cha Am ’
: (Routc 4} -
Widehing to 2006 - 2011 |Prachuap - 174 2,345.8 2,345.8
Dual 3-Lane © " |Khisi Khan-
Chumphon
{Roulc 4)
New Construction - 2006 - 2011 |Nakhon Cheisi- 54 34884 - 3,488.4
' " [Nakhon athon- .
Ratchaburi

Nole:

Addmonal motorway pmpoxah were pul Iomard for lhc pcnod fiom 2011 to 2016 '
Source: Wilbur Smith and Associates, Inc., Asian Engingering Corp., Ltd, and PADECO Co, 1.4d Long ?enn _
Strategic Sty 11 :gim ay }’fammzq and Invesiment

. Final Repon Volume 11, Chapler! 2, 1996,




Table 9.5.8B Project Proposals Affecting the Study Area from
DOI's Motorway Plan (1997-2011)

Motorway Section Timing Length - Total Cost
Number (Km) {Mil. Bald)
8 Bangkok - Pak Tho _ 2002-2006 67 36,800
Pak Tho - Cha Ay h 19972001 72 |0 o 10,080
Cha Am - Chumphon _ 2002-2006 266 - - 19,550
Chumphon < Ban Nasan : 120072011 200 15940 ¢
51 - | Bangkek - Suphanburi S 20072010 62 ' 5,590
31 Bang Yai - Ban Peng C 1997-2001 © 83 9,140
Ban Pong - Kanchanaburi - 2002-2006 47 4,010
84 Pak Tho - Ban Pong L 1997-2601 - 6 i l,'JSO_
91 - | BanPong - Singburi o 20072011 134 " 12,390
: Singburi - Saraburi : L 2002-2006 - 70 6,050
Saraburi - Bang Pakong- 1997-2001 120 10,100

Source: Departinent of Highways




Table 9.5.8C Project Proposals Affecting the Study Area from

the 8th Plan (1997-2001)

No. | Highway Route Length | Total Cost Timing Province
No. {Km) | (Mil. Baht)
Widening Projects
1 1| Hua Hin - Pranburi 16 - 100 1997-2001 | P. Khirikhan
2 325 Damnocn Saduak - 18 350 19971999 | Samut Songkram
Samut Songkram |
3 © 3208 | Route 4 (Khao Wang) - Nampu 19 500 1997-1999 | Ratchaburi _
-4 - Kanchanaburi - Nakhon Pathom - 287 6,300 1997-2001 | Kanchanaburi,
Suphanburi - Saraburi - : Nakhon Pathom,
Chachoengsao Suphanburi,
Saraburi, _
. _ _ Chachoengsao .
5 - Pathumiani - Ladlumkhaw - 4| 1,500 1997-2001 | Pathundani,
Bang Lane Nakhon Pathom
Improvement Projects
6 3168 Roule 4 - Paknam Pranburi ‘ 13 90 1998-2000 | P. Khin'kﬁan
7 3169 | Roulc 4 - Beach (A. Bang Saphan) 15 150 1998.2000 | P. Khirikhan
8 3175 - | Petch Dam - Khao Look Chang 17 S0 19982000 | Phetchaburi
9 1499 Peich Dam - Kaeng Krachan 25 130 1998-2000 - | Phetchaburi
Intercity Motorway Projects
ol - Ban Pong - Pak Tho 62 17,500 | 19972001 - | Ratchaburi -
11 - Pak Tho - Cha Am 72 11,900 1997-2001 | Ratchaburi
: New Link Projects
12 333 Ta Ya'ng:- Nong Yaplong 20 220 l9§7-1999 | Petchaburi o
13 - Kralhumban - Ban Phaw - 50 400 1997-199% | Samut Sakhen,
' Damnocn Saduak . ' Samut Songkram
14 - Nakorn Chaisri - Raichaburi '
f;Spafc Ilig. hway* to the South
15 - Kanchanaburi ~ Ratchabuuri - 1997-2001 Kanchanaburi
Ta Yaug - Nong Yaplong - Ratchaburi
Yangchum - Nong Phub - P. Khirikhan
Yangehum (Kuiburi) -
P. Khirikhan Estate =
Pranburi - Chumphon 1997-2001 | P. Khirikhan

Source: Department of Highways




Table 9.5.9  Tralfic at WSB Coastal Ports (1993)

) - Units: tons

T’ Iantcrnational - Domestic Total
Port Inward | Ouvtward| Total | Imward | Outward| Total Inward § OQulward| Totat

Mekong
Samul Songkhram‘ 64,265 89| 64,354]|685,656] 28,545% 714,202 749,921| 28,635| 778,556
Ban Lacm ) : . .
Peichabun 87,550] 53,§52| 140,702 14,833 135,6:13 150,446|  102,383) '188,765] 291,148
Ko Lak | _ . : y : : _
Prachuap Khirikhan 0} 17,246] 17,246 21,235 ol 21,235 21,235] © 17,246] 38,481
Paknam . : -
Chunphion 145,520 Of 145,520{ 80,966{ 23,419{ 104,385] 226,486~ 23.419[ 249,905
Total 297.3315] 70,487{ 367,822 8.02,690 187,527 990,268 l,lO0,0'.fZS 258,065 4,358,090

Source: Harbour Depanment



Table 9.5.10  Financial Hightights of the State Railway of Thaitand (SRT)
' Units: Mi{lion Baht {unless otheowisc stated)

Item

1986

131.1%

129.3%

117.5%

1987 | 1988 | 1989 | 1990 b 1991 | 1992 | 1993
| Assets 18302 18599 20066] 20762| 21449] 22666] 24709] 27845
- |Liabibitics 1614] 11974 13171 13287)  14346] 15380] 18091 19641
Equity 6689 6625 6896] 1475) 7103|7286 6018|204
Revenues 3332 - 3370] 3701 4036 4545 s4s89]  s8s2f 4705
Cosls - 4376]  4355) 425t 4628|5340 6268 7031)  s634
Profits before Tax -1035|  -986]  -550f ..592| -795) 778} -H178| 929
Capital Expendituces 1447 7371 1261 1817)  1542]  8198|  2103] 10943
[Remittance to Governnicit 0 -0 0 0 0 1] ¢ 0
Subsidy 78] . 904 904f - 1431 1452 1646|2689 2984
Nusmber of Employees 26329 25769| 25063 25019 25769 25864 25284] 21004
% Return on Assets (ProfivTotal Assels) 5.7%| -53%|  2.7%|  «29%| -3.7%) - -3.4%)| -1.80%| -3.3%
% Return on Equity {Profit/Equity) 15.5%] -14.9%|  -8.0%| -7.9%| -11.2%] -10.7%} 17.8%] -11.3%
% Return on Sales (Net fncome/Sales) 31.0%) -29.3%| -14.9%) -[4.7%| -17.5%} -14.2%] -20.1%[ -19.7%
Debt Equity 173.6%) 180.7%| 191.0%] 177.8%] 202.0%]| 211.1%] 273.4%| 239.4%
EFFICIENCY INDICATORS 1993 Priccs ' g :
Revenue per Employee o171 017 019l 620 0200 023 02| o22|
Cost per Employce 023 022 022 o2z 28] 0268 029 027
Profit per Employec : ©0.05] 005 003 -003 -004 -003] -005 . 004
Operating Ratio (Cost/Revenuc) 114.9%) 114.9% 114%| 120.1%

119.7%

Source : The World Bank




Fable 9.5.11A  Railway Passenger Transpost to/from the Western Seaboard, 1994

Origin Destinalion Total
Province Passengers | Passcnger-km | Passengers | Passenger-kin | Passengers | Passenger-km
{'000) {'000) {'000)
Kanchanaburi 630,936 1,315 174,588 43814 1,105,524 123,129
Ratchaburi 453,080 38,943 505,866 51,614 958,916 90,557
Sanunt Songkhram 254,342 7, l'i_S 230,5_4] 7412 ' 484,883 14,590
Petchaburi l§2,448 20,169 190,541 19,5581 382974 39,727
Prachuap Khirikhan .504,483 72,875 3 4.63',8_8-2 57.848] 968,367 130,723
Chuniphon 628,258 144,9.18 9381 - 145,570 1,866,352 290,488
\Western Scaboard 2,963,547 358398 © 2,803,529 130816]  5.767.076 689,214
" |Kingdom 58,253,915 6,142,518} 58,233975 G,HZ,SiS 116,507,950 6,424,520

Source: State Railway of Thailand
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Table 9.5,14  Forccasts of Traffic Growth by Read Type

Units: %

Road Type 1997%-2001 _2002-2006 20072011 _
L-digit __1od 9.2 7.5 |
2-digit A 5.2 3.7
3-digit 14.1 13.2 1.7
s-digit m 102 g7 j

* Also assumed for 1994 10 1996,

Source: The Study Team




Table 9.5.15  Forccast Growth in Road Freight Tonnages by Commodity Type

Units: %
Commodity Type 1997-2001 2002-2006 2007-2011
Agricultural Commoditics 30 23 20
Construction Materials 12.0 10.0 9.5
" |Other Freight 12.0 10._0— 9.5

Source: The Study Tearm



Tale 9.5.16  Alr Mede Split by Connnedity Type for Thal Fxports, 1994

Commodity Group #:Baht %Tons [Commodity Group 2:Baht %Tous [Commodity Group "Bkt “sTons
Live Animals 633 32.1|Sozp Wash Prep Polish Candle 33 0.8|Prepared Feather & Article CO136 22
Meat Edible Meat Offial 0.2 0.2| Alburainodal Substanze Glue 56 0.6]Stone Cement Plaster Article 21 0.8
Fish Crustacean MoHuse 22 4.5 |Explosive Pyrotech Froduct 0 2.0{Ceramic Product 47 0.5
Daisy Produce Bird Epg Hongy 105 3.3[Photo and Cine Goods 612  16.1[Glass and Glasswars 80 0.2
Produce of Animal Origin 5.0 .51 ise Chemical Product 62  19.3[Precious Stone & Metal 913 70
Live Tree and Other Plants 921  86.3|Artificial Resin & Plastic 16 0.8tlron and Steel 13 06
Edible Vegetable 5.4 0.4|Rubber & Plastic T 0.6] Articls of tron & Stecl X 4.6
Edible Fruit 2nd Nt 21,8 -+ 332{Raw Hide Skin 195 10.4|Cepper S LS
Coffee Tea Spice 03 0.1 Article of Leather 294 14.4|Nicket 63 4l
Ceteal 0d ¢ 0.0|Fur skin & Astificial Manufac ©18.8 4. 4] Aluminium 2 13
Product of Mitling Induslry 0.8 . 6.0/Wood & Article 49 62lLead 23 -
Ol Seed Olsaginous Fruit 51 37|Cork & Articte 195 80.0]Zine 03 -
Raw Materiat for Dyeing Lac 6.1 0.0 Manufact of Plait Material ‘89 4.{Tia 62 27 ]
Vegetable "Plaiting Carying” 0.2 0.1{Fulp of Wood or Oth Fibrous 0.0 - =|Other Base Material Tals 0.6} -
Animal & Vegetable Fal & Ofl 0.5 02|Paper Pagciboard & Adticle 4%  0.5]Tool Cullesy Fork Spoon 128 0 65
Prepared Meat Fish 3.4 4.4|Book Picture Newspaper 91 23.7]Mise Article Base Metal 9.0 16
Sugar and Confectionery 0.0 ¢0}Sitk & Silk Waste 52.1 i8.6]Boiler f\hchincry 512 7126
Cocoa and Preparations 03 D2[Wool & Anima) Hair ‘9.2 0.1]Electrical Machinery 423 138
Frep of Cereat Flour Starch 1l 0.4]Cotton 23 0.9|Locometive Rolting Stack 15 111
Prep of Veg Fruit Plant 65  0.1|Oth Veg Textile Material 06  0.0[Vehicle ‘ : 19 14
Aisc Fdible Preparation 08 0.3[Man-Made Fifament 1.8 0.6JAircralt . 3.7 B8.6
Bovetage Spirit Vinegar 33 0.2|ManMade Stapls Fibses 23 0.8|Ship Floating Structure 156 101
Waste From Feod tndustry 21 1.3} W2dding Rope Cloated Fabric ‘18 10 Opli.'cal Photo Cine Apparat 388 224
Tobaeco T 02 ©.2Carpets & Oth Textile Floor 1.8 8.2[Clock Watch _ 800 359
Salt Sulphue Easth Cement 06  0.1)Spccial Woven Fabric 201 & 5[Musical Instrument 39 16
Metallic Ore Slag Ash 3.3 0.1 Impregnated Coated Cox:ét 09 0.4} Arms Ammunition 822 80
Mineral Fuel Ol Wax 180 - 15.7|Knit & Clochet Geods 19 2.4 Furniture 2.3 10
lhorganic Chemical 1.8 ° 1}|Apparel & Clothing Acc - 231 16.0]Toy Gameé Spoct Requisite 88 - 5.1
Organic Chemical 65 0.910th Textite Article 215 - T15.8|Muse. Manufactured Article. 16.0 8.2
Phannaceutical Product 205 3.6]0th Made up Tentile Adtisle 117 43| Work of At Colliectors 24 85
Fentitizer 20 2.7|Foctacar 151 110 Spcc-ial Transastion 776 203
Tanning Dyting Fxtract Paint 425 4.3|Headgest _ 318 277(Tola) - 258 20
Essential Oif Perfumery 110 3.6[Umbeelta Sunshade Whip :

210

204

Note;  Commedity groups are as provided by the Depariment of Customs,
Source: Départment of Customs and the Study Team




Table 9.5.17  Proportion of the Value of Thaitand's Trade Attributed fo Trade
with Western-Situated Countrics, 1988 and 1994

) e —— Units: %

Region Imports Expoifs Total
1988 1991 | 1988 1994 1988 1994

Indian Subcontinent 1.5 0.9 1.9 0.7 1.7 0.8
Middle East 1.1 25 5.4 26 4.7 2.5
Europe-West 193] 133 20.6 13.2 199 13.2
Eutope-East 1.6 17 0.7 L 12| 14
Africa | ts| osl 36l wal  22]  n
Total of Western-Situated Coun.lrics 28.1 19.3 316 18.9 29.5 19.1
Totat of Thaitand's Trade with the World 100] 160 100{ 100 100 - 100

Source: National Statistical Office and International Monctary Fund (Direction of Trade Stalistics)




Table 9.5.18  Long List of Transport Projects by
Subseetor and Geographic Inpact

Road Prejects
Intraregional

R1'  Roads to Support Specific Industrial Developments

R2 Links between Ratchaburi and other Provincial Capitals (1.e., Kanchanaburi, Samut
Songkhram}

R3  Pathiu-Route 4 and Pathiu-Bang Saphan L. mks

R4 Hua Hin-Prachuap Khirikhan-Chumphon Scenic Road

RS - Secondary/Feeder Road Iniprovements

RP6A  Urban Ring/Bypass Roads

RP6B  Urban (Municipal) Road Project

R7  Rural Road Project

R8  Reinvestinent in Existing Roads {e.g., Upgraded Road Maintenance)

Intervegional

R9 . Quter-Outer Orbateﬂ Route for the Exlended Bangkok \/[etropohtan Regmu
R10 - North-South Link(s) with the BMA

1 Rli  Chumphon (Bang Saphan)- Ranong Links’

:Subregio}mf

RPIZA Kanchanabun-’l‘avoyf[)awet Link

RP12B Kraburi (Route 4)-Manang (Myanmar)-Victoria Point/Kawthaung Link
RPIZC Kanchanabun-’fhrcc Pagodas Pass- MoulmeuNawlamyme Link

Road Transporl Projects.

inter 'regmnal Pro_;ecls

RT1 lntemty and Rural Bus Transport Improvement Pro; ect

RT2 Truck Terminal Project

RT3 = Road Safely Project

Water Transport Projects

fnfen‘egioﬁaf

WT1 Prachuap Deep-Sea Port Extension Project

WT2  Chumphon Feeder Port Project

WT3 Samut Songkram Feeder Port Project
WT4 Ban Lacin Feeder Port Project




Table 9.5.18  Long List of Transport Prejects by
Subsector and Geographic Tapact (Continued)

WTS Gulfof Thailand "Infand Navigation" Promotion Project
WT6 Mae Klong River Navigation Project
WT7 Hua Hin/Cha Am Tourist Pier Project

Stibregional

1 WT8  Tavoy/Dawei Deep-Sea Port Developiment
WT9 - Ranong/Phangnga Port Development

Railway Projeets
Inrerregiondl
.R_Wl Improvement of the Southemn Main Line
RW2 Completion of Missing Link to Connect the Southem Line with the Northern and
- -Northeastern Lines
RW3  Samut Songkram-Pak-Tho Lmk
RW4 Development of Spur Lines or Long Loop Lines 1o Major Industrial leates
- | RWS  Freight Transport Improvement
| RW6 Tourist Train to Hua Hin/Cha Am
Szibregional
RW7: _”l‘_hailand:-Myanmar'Railway Projept: _
Air Transport Projects |
Interregiorial -
ATl  Aggressive Maﬂceting of Chumphon (Pathiu) Airport
AT2  Expansion of Hua Hin Airport
AT3  Expansion of Ratchabun Airport

Subregional

AT4 Sﬁbregional Air Linkagé Agreemen't

Notcs (l) The numbers generally indicate a reverse lucrarchy from mlraregional {i.e., within the
- WSB only), 1o interregional (i.¢., between WSB and other regions of Thatland) to
-subregional (i.e., international). * The numbers do not necessanly indicate project
priority.
(2)  Also subregionat when linked with Ranong- Phangnga Port Developmenl {WT9).
Sourcc The Study Team



Table 9.5.1%  Long List of Transport Projects by
Geographic Impact and Subsecior

Intraregional
Road Projects

RI’  Roadsto Suppon Specific Industrial Developments

R2  Links between Ratchaburi and other Provincial Capitals (i.e., Kanchanabun Samut
Songkhrany} _

R3  Pathiv-Route 4 and Pathiu-Bang Saphan Links _

‘R4 Hua Hin-Prachivap Khirikhan-Chumphon Scenic Road

‘RS Secondary/Feeder Road Improvements

RP6A Urban Ring/Bypass Roads

RP6B  Urban (Municipal) Road Project

R7 Rural Road Project

‘R8  Reinvestment in Existing Roads (e.g., Upgraded Road Maintenaice)

Interregional
Road Projecis

R9 ' Quter-Outer Orbital Route for lhe Extended Bangkok Metropoluan Region =
RI10 - Notth-South Link(s) with the BMA
R1l Chumphon (Bang Saphan)- Ranong Ltnks

Road Transport Projects

RT1 ' Intercity and Rural Bus Transport Improvemént Project
RT2 . Truck Terminal Project -
‘RT3 Road Safety Project

Water Transport Projects

WT1 - Prachuap Decp-Sca Port Extension Project

‘WT2 Chumphon Feeder Port Project

WT3 - Samut Songkram Feeder Port Project

‘WT4 Ban Laem Feeder Port Project :

WTS  Guif of Thailand "Infand Navigation" Promouon Pro;ect
WT6 Mae Klong River Navigation Project

WT7 Hua Hin/Cha Am Tourist Pier Project




Table 9.5.19  Long List of Transport Projects hy
Geographic Impact and Subsector (Continued)

Raibway Projects
RW1 Improvement of the Southern Main Line

* Northeastern Lines
RW3  Samut Songkram-Pak Tho Link

RWS5  Freight Transport Improvement
RW6  Tourist Train to Hua Hin/Cha Am

Air Transport Projects
ATl  Aggressive Marketing of Chumphon (Pathiu) A':rpor’l
AT2  Expansion of Hva Hin Airport
AT3  Expansion of Ratchabun Airport
Subregional
Road Prajeds
RPI12A- Kanchanabun-Tavoy /Dawei Link - '
RP12B Kraburi (Route 4)-Manang (Myanmar)- Victoria Poum’l(amhaung Link
RP12C Kanchambun—Three Pa goda Pass-Moulmem}’Mawlamyme Link

Watér T mnsporl Projects

WT8 Tavoy/Dawei Deep-Sea Port Development-
1 WT9 Rano_ng/Phangnga Port Developmént

Raibvay Transport Pr o;ec‘fs
RW? Thailand-Myanmar Raitway Prdjecl

Air Transport Projects

AT4 Subregional Air' L-inkagc Agrecinent

RW2 Completion of Missing Link to Connect the Southem Line with the Northern and

RW4 . Development of Spur Lines or Long Loop Lines to Major Industrial Estates

' Notes:. (l) The numbers generally mdlcate areverse hierarchy from intraregional (i.e., within lhe
: WSB only), to interregional (i.e, between WSB and other regions of That!and) to
subregional (i.e, mlemahona}) The numbers do not necessanly indicate project

prionity.

| (2) Also subregional when finked with Ranong-Phangnga Port Devetopnient (WT9).

Source: The Study Team



Table 9.5.20  Long List of Major Corvidors
for Transport Development
(by Geographic Impact and Land/\Watev/Air Inypact)

INTERREGIONAL

Land

L1

_ North-South (RP10, RW1, RW3)

L2 East-West via Outer-Outer Orbital Route for the Extended Bangkok Metropolitan
Region (RP9, RW2, RW6)

L3 Chumphon-Ranong (RPIIO) (linking with Myanmar via WT9)

Water |

Wl Chumphoanrachuap-Laelﬁ Chabanngap TaPhut (see WT1-WT2, WT5) = |

w2 {Mae Klong River)/Samut Songkhram (or Ban Lacm)/Laem Chabang (see WT6 WT 3

WIL W) | -

“W3 * Cha Am/Hua Hin-Bangkok (WT7)

W4 Chumphon/Prachuap-Songkhla (WT1-WT2, WTS)

N _ o .

Al E Chumphon-Bangkok (AT;)

A2 ‘Hua Hin-Bangkok- Olher Domesno (AT;)

SUBREGIONAIL/GLOBAL

Land

4 (Ratchabun} KanchanabLln-Tavonyan ¢i Corridor (RPIZA and WTS) linking with
Bangkok and Indochina to the east |

15 - Kanchanaburi-Threc Pagoda PaSs-Mawianiyine Link. (R[iliC) - o

L6 Kraburi (Route 4)-Mararig (Myanm’af)'-l'(iaﬁthalmgNicton'a Point liir.lk {RP12B)




Table 9.5.20 Long List of Major Covridors
for Transport Development
(by Geographic Impact and Land/Water/Air Impact) (Continucd)

W5
‘Weo

w7

w38

Air
: :A3
. A4 |
AS

A6

Water

Prachuap Port-(L.aem Chabang)-Indachina-Eastern Situated Countries (e.g., Japan,
United States)}(WT1, WTS5)(and to Singapore and the World)

Tavoy-Dawei Port-Western Situated Countries (e.g., in the Indian Subcontinent, the
Middle East, and Europe)(see WT8){and to Singapore and the World)

Ranong-Kawthaung/Victoria Point (see WT9)

Ranong/Phangnga-Western Situated Countries (e.g., in the Indian Subcommem the
Middle East, and Europe){and to Singapore and the World)

Chumphon-Dawei

Chumphon-Pe'nan.g

- Ratchaburi-International

“Hua Hin-Intérnational

- Sdurcé: The Study Team




WO L, ApS Sy 190m0g

: "ATp 14 154 000007 1w Baﬂ ¢l pue a,% 12¢ 104 00008 T
yiwa pazmbes sauer o7 O3 wﬁnov; ‘52 250 pue sdue] 1 03 Suruapa Funaptsuos 105 pordde sem sonwoedes Jo Suneroxd v

'T661 THAY '$7-g 'd VHL-Z9ET ON V'L dueg wowdopasq URISY X0, WA 1 SWMOA “Hodey ety " sdomySiy fo juouziodag

213 40f D 13044 Judwysaau] up fo uoyvandals “pY1 oD ODIAV 225 "Aep 1od D 000 00T UT 291893 im PAtUCLIRAL
Q.01 voﬁﬁna S1sauwy § O3 mﬁﬁﬂ? YA ‘ABD .«& 0204 000°L§ wem HBSHm I PIJURIITAL 2Q O} POWINSSE $auet 9 03 Furuapip (€)
+U§ m oB&. wWo; ¢ N0 JOJ. $RI Ymoad oyest, (7)

§°$°6 21qBL WOl (+661) D& (1) SAON

9 ¥ 3 $98'95  I0196E 608 SC . |00EL. | OOL¥SS | 9% 6yl UOUSUN[ - 93pUg IereqIquCy OEIGATeor]
9 ¥ J 6L9'59  levL'sy  {Tov'6T v ET0ST  LaaOEH00L 3pug 009+£Ty W - weydes Sueg o) vopouny
9 ¥ ¥ LTYOL  |96T6Y  1I89°1E v $$T°91 00T+b9< . | (3517 WOYAUIYD) Ot O¢ UTY, - e dey, wonaung
or I8 9 |$BTULLL {I6YETT  6TS6L . |zss'or | 00ZHvTC | WRPINLY dengoesd o) uOROun( - LTQM 01 uoRoUn
3 9 b ESL'PIL |TE6'6L  {OLE'TS vt $TIT 1 00PT6Y LGNy 0 UORAUN - LMGUe 01 HONSm;
$ 9 ¥ OIS'LZT  |818'88  [661°LS Cp - loo1'6T | 001+1ST UNQUELZ 03 BORIUT( - Je Fuo 0} nonsuny
9 9 ¥ 606’76 {01199 {oLs'Th R’ 60L°TT | 0T6+9IT “2E] SuON O} UOnOUN{-UIY TR UOnIUm(
01 b 19 00T'6¥1  {896°501 | 95699 14 w've - o_ow.&.\..ﬁ wy ey coso:E... hmu ungeysisg ssedayg
g 19 |9 jse¥TT [vesss  [001't9 0 is89Te | ovoeTl ungeysIg ssedig
ot 8 9 sPSIST  {TTr'sor {1680 v lgiowe | oos+ost Lib+6 2y 93pug ovuEi Suem
8 9 % Tor'Oll  |£TU18  |evTTs ¥ 60’97 | 00§21l 28pug oTuTIN SueA - (Z) BNAEYIIRY SSEdAg
g 9 ¥ 065°EIT  {ZZL'6L  (§56'08 v 1T86'ST | -008+0T . | wmqeRory Ssedig
AGEET 9 0L9'L61 s89'LEY  |TLO'SE v PITSY | -00S+E6 - %rée ury - OE6+£6 Uy woxg ssedig
T8 o letooor lzze'trl 198976 vy {toTy 00S+8 Juey-F ssedig
¥ 14 t YSTPE  |098'€T  199¢7ST vt [SE8L | 006+98 (3) Bupy)-5 ssedig - (@) Suey -3 ssedig
ol |8 YS6'9TT | 969°95T  |116°001 t O SSP'IS | 000+08 giueyD-g ssedng (S Juog UBE) GrR+6L WH
AR G L66'2T7  [S18'8ST  |9LTTOT t 1SUTs | ooveoL (2 Buengery voq ssedig
110z | 900C | 100 | 110C 9007 100C L66TTT | (3661)
eI AG POIIDIY ST od oUeYJ0ON| D4 |y uoneig UonE0]

mw& o Y IOPLEIOD) ﬂ:om.-ar_oz uﬁ E aauﬂu.:_._cou ﬁdaanu .Ekﬁﬁ .*o 2??.5« 1256 .u_an..ﬁ .




‘ wounredsq uodsues] puey 190IM0%
‘SOUL] SNY 9 01 § WY S{EUTGLIS] SSE[I-PIN} PUT “SOUT[ S1q

soydury 1e [CURLIO} SSEIO-PII ST0

oqUIL] 32 TEURLLY) mmso.ubﬁ ono

6 01 L WOLY STRUNILIS] SSRI-PUOSS "SHUT] Shq JI0UL X0 01 .o.ﬁ.um STRUTHLID) SSRIO-1SIIY HBUZ
IR e
. . <& " ..
20udury 18 [EUTOLI) $SE[o-1ST) JUQ e z_.qouo&a .ﬁﬁ ﬁchQ Mﬂoﬁo oZ . -
8661 1 Fuenn . .
ON PPy dennors
soydwy 18 [RUTWIS; SST[-PING DUQ 9UON VEPILTEY crndoRid
- 100T - R S _
UT OIS0 12 SUO Pue 467 Ul mﬁnﬁ , suoN . UnQeyog
soydury 1P [RUTULI) SSTIS-DING DUO]| . B
- swajged;- |
uonsboe pue; 0} anp pakeiop mq DUON wemydues nwes
‘661 m pored (UL SSR(-PING JUO o L
Suenyy soydury’; -
g . SSETaIT H%%N onﬁ. o] Surnpy BN LOQUIE umQeyEy
Ul SUog Ueq ¥ (PO SSEO-PIYL AU, 0 [OUTLIS) SSUTO-PITE (w90 340 TS
wnyg eg SUOYL Suenpy soydury ‘enmreg|

LRQEUTYIUEY]

. Uy Jodwdaoxdur] [BUTILIDY,

aosmaﬁm Sunsivg

20UIA0IG

TASM G W m“nnmE._oH. sng TT§°62148L




‘UNQTYMOYJ 'URQEUTHOUTY 1) SAUSUSP Pror [TITU 1SOMO] SR A

70 s1gouaq o jo yessadstp xop Awwoud YBn popioode St Bow.oa L

(UOYLIITY ) PUE "UTHLRTY ads%@m .

soomacsd ot W A[Eroedss “vordal g noyFnong Woudopasp SIS

Y3

 wolog pROY T LdY

UE[d [EE O Ut UOURZIRNTIISD pue ANnDS uo sseydus

Fuons syl @ dsuTpIoce ur Ajuoud USTy uaAld e siudwsaosduIT S

| wsy

10lo1g peoy (LR WqiN G94Y

+ a1y 2w Surreld wegan

AR W Spros ssedAq/Guu meqm 30 uEEmoHoﬁn 107 paou oy nwpoﬁa

punos Jof poddns apmod oﬁ Bﬁvoﬁ:n 10U ST SIRT0 ueGm uTeu S,uorSa)

WPAA

- sproy ssedAg/Sung W vody

: "SPEOI 2501 JO JeSuDAcIdun
o) poyoene st Auoud yfy T JuowdojpAdp ORMUOUOIZOWOS §UOLS
oY) WOL SPrO! yons Jo sournodun sy SuLSpISUOd Pue ‘worior P W
SPTos JEP-IN0} PUE ~9ANf U0 PMOIT dgen prdul 15200107 PUT JU20I NIM

S0 PToy 18P0 J/ATIPU0NS STy

. pouad Furrueyd
T.c._ S )T TQUN SpEol unﬁm.nwﬂ omn ovaE ﬁ 0} PO JOU [[iM (VA0
voydumy) o “E9) SoulSHs om0 oMyM (PROY [RISTOD URGTUNIYJ

o “9) WISl JO S8 SMUOUOD O[QEUOSEOI MOYS SIusWEos wepd)! -

peoy

_ E@S om0 coﬁ;s@,ﬁﬁ:@ denyoRld-wH TN Iy

888 Eusnpm vegdes Sueg pue (Sun poq) woumssawm uode
(nrpeg) uogdumyy) AP J0f BOKANS [EQUISSD opraoxd prnom jo0foxd sy,

"{oquty weydeg Sueg-niged) 3RS -

Wy | Sy weydes Sueg-niped pue  m0y-ired <4y

(V1Y) U] 1mB/AOAT [ -UMGEURYOUTY A (M
WOUUOD O3 PAIMDAI ST URGEUTYOUTY PUT LMGBLORTY LM uowSas 3y

RPN RN {UreD{BUOS JNUES-LNGRIEGOUTTY) STRIde)
. WP |[COUAOI] SO pUre. LIMQEgOIey wWomidq S 7Y

Suiseyq uonwuawddwy

(uoydwnyy) weydes Sueg e “510) spoloid y . o STUMUGOAS(]
wowdopoasp Tetgsnpu Jwepodusr woddns o1 ouosso stoeford gl x . x x 0 YdE EEM%E agwadg voddng o1 5peoy 1Y
. JOUOLS DL
U s19f01] peoy
] TI0T ) 900T | 1002
=L00T | -T00Z | -L66!T
SyTeuy Aoug safig

weduwy aqdeasodsy pue 10195qng Aq s10foad Jaodsaeay, 0

eﬁnrﬂﬂ.m ﬂo-wﬂuﬂuﬁum&é ﬁﬁﬂ ﬁO—uHN—uﬂuth.m tﬂﬁ—nﬁ:uh.m

£TE69IqeL




__...83.& PIRIOUS 31 JOPLUIOD SWTexs zpowe w0 pmom peload o Sum

(YZ1dY) 910 18I AP JO 10YdwoD 19ge Auo!

Cmor

S ur] Sunmrme o TUOIA
~{reunmeA L) StrewEp-(y anoy) ungery g7idy

|

IOAIMOY ‘ANNIGISEY] WLIUOD 0} pannbas
st @Bm POTIER(]  "SIOPLLIOY L1 3O NOYSueg: 01 15950 st 1t ‘wogeixdoo)y
lonuonory revorSazgng 107 esodosd spueped) woddns 01 poufisop
[‘YEUTRAIN, O} SIOPLUOD 1SIM-ISTD OEerens A JO Auoud sy Ay,

WBH

MUY OMEC/AOAT [-LNQEUSYUTY VT 4Y

[oroLBo4gng

TROUEYUS UITU 3G pom 103(oad o JO Anmauseay
Q Am.t&.v PUETEN Y, JO J[n 2@ up ypomaau Jwddws [mseod © ST fom s¢
“o1m) Bulueyg/Buoney pue (7L soydwnyy) 18 suod 3o moudoppasp
o T 1onomoq Ssperded Teumord FuouoquSu oml Y UaemIeq
(fep 2d 1Dd 005°L-0€g’s “F9) osord 1 Moy APATIRIOr ST o]

Sy Suoveyg-uoydumyd 1Y

awos yFnome “sresd ¢ Suruos 2y Scunp pogusweaidun og prioys syafoxd
IDUPG SNOLTA TET) PAMOYS ADTIS ST W USYEUIPUN Jusussasse Anoedeo ©

PAEBPIM TRQ ALY [ 4 AUNOY ‘S 2P T AISTE [NOS-1RI0N WEW R L

TARITIVOL SINPO PUe pOATIAp 2g sdeyrnd pmod|

667 30 PU 343 AQ UOLF0x ot 30USnOI ATANET] POPIAIP HUI}-IM0F € O,

: Eﬂﬁoz

WMIPAIAL

VING 23 [ (S)Ur] \RoS-UHON. 01dy

jodSueg WO U (010§ MOQE pareso] [enuaiod
1EWHOIRASD TETY IL SIO SZIS-UIIPIUI JO SSQUINY € JFCATIT DINOM IIN0I
o ‘sansadsiad yuswdomasp weymodonaw ¢ woy yoydurg JO opsmO
SuOZEUnsep pue SWILO Qs SFED WBLY feuoBaLaNn 3O WA
S ORIV PIROM SIN0I 9 ‘oandadsad podsuen [Euoration e o

|

couwom ﬂﬂa&ob»hz soxgueg

POPUIIXT AP 10] NNOY [RUYPQO PO 63Y
: e CPUOIERLL DI

"$22INOSD1 RINSTEO] PUT [RIIUTUT JQRIRAL U0  [TCD 18I,
AT O3 8553 souTuIRLr 10F 2o0sed posape-Tom pue perdoddt st 3f

x .

x

—

@

_ Guqnﬁédz PEOY
vovﬁmmb 3 3 Sproy TunsIg (o uOUNSIAMYY  RdY

1102
~L00C

79002
-2007

100C
~L66T

STy

| - Fmseyq vonrwowoduy

- Ksuoug

sooloig

weduy Sgduaiodn par 101¥85qng wn spafoag to%uﬁ Lo

Zuiseqy wonriuMmapdary puY NONYZNLIoUY AJTunBIpag

£TS°6 oquy,



Buiseyq voneuswadwy -

: qsm| o
oﬁ w .E.anmosv Voq 8?%% .Sm oﬁm ub,ﬁﬂm 1SOWI O} ST PRSI _
spod o wowdopasp oo Sumsoddns 107 puv NWST [ELRSNPY] _ o
wegdeg Sueg oW 10y weid A JO JustoduIod TENUDSSY TE St N0 GRIyITI] x x ySy - pofosg uoisearNyg 1og vas-dsaq denydeid TIM

JPUOLS24LIUT
. spaloag wodsuvay, ATEA
(5001396 TeoTpow AdusTau Sutaordun ‘sulredurcy
smonqnd  sesn peor Supuoumidun  ‘siodsypElq - WOPRIE  BUISSAPPE
“3-3) [9A?] [EUOLIOI (P jR POSSAIPPE 3Q WED SONSSI LTEHIY A[UO Ing : :
‘SIS M S U 9nsST ypredy oqnd pu 1sodsen JwEodun e St AIJES peoyl - x x X UaTH wolorg AFeg peoy £1¥
“unqeueyouey] pue (3uog Bueg)
ey 18 Aemaedss ‘sonts 2[qrssod s3350 FSM A “ADUROs A 30 sured| o _ _ ‘
1xpo un speuransy sporu Sudoppasp uo Anoud saudwm @ sid Q1T MM x WP 1oofozg reumxus ] Marul Z1Y
"ISA2MOY “12A] TEUOTLU R
271 1 POSSAIPPE ¥ 1SN ﬁ&mﬁb SNQ eI pue A0INW u fwerqod)
hSOW 1007-L661 ™ Sunandaq <padojoasp 9Q PINOYS STEUTLLO) AMSU WSAS _ B _ weforg
10dSTRR STq AUDINUT S U1 JD00dUIoD Neom © I S[EUTILS} Sng 99WS x x | WP ,pBEu>o.aEH uodswesy, mnm renry puE Amzomy 11
. S5102{04 f [DUOLS2LENTUT
S swoloag Jodsuea ) peoy
(VZ1dY) 900 18I 3T JO TORR|CUOD Joye Ajuo _ S UL SEAWEIMEINNAUTNOT
poooo1d PRIOYS 3t “IOPLIOD JLEHTRnS JAROwe ¥ado PNOM 100fo1d AW AWM, x 1Mo -$ST TPOFLy I -UNQUUROUEY  T1dA
S 1107 | 9007 @ 100C : . _
“mL00T | ~TOOT | ~L66T
CoSyreuSy - Auoug swofold

pedary >1gdeadodn pug 103305qng Aq $139f0ag to%nﬁ 130

Surseyq woneiudwddmY PUE UOBTZRMOL ALUITILY. .

£7°6°6 qEL



.no.a
Wy TGC)/UIH TR 1 U1 WSLR0) JO uonowold U 1Sisst pinod woford sy,

WRIPIN]

1900014 I01d ISUMOY, WY TYD/ME] BRE L LA

OGN JEINS SITINY PIICLSS
-19A0 DATY ATII APTIS IOMIED M ITY ST “IDADMOY TWIOUOD SUO SIGTLA
3q Arwr 2ofoxd 21 “ootid Ur MOU JEUTRLID) B UONS GUAY IURqTE) weed
TC [EUNLLO: JE3TS € JO JUDWILSTIQEISS [ JURIem Popusumos: ng esford
o 205 Ju90 3ad (6T JO WIGRI 3O SIST ORUOUONS U PUNCT APMIS 8361 V

| RN

woforg uogeSaen JoAry FUOPIDIAL 9.1

"TUrGOOPT] OF ATMSYES T ST SAISS OF SUigaq Jueqryy)
wany se Boo.ﬁo TEUOISOIN ST [Jan SE [SUOFIIGNS JATY JLM PUT *ALSTpI
Sddmys rexy. s sowoxd oy payoadxo st *(Rodsuen epowmmm Sunowosd
pue uoussSuoo oxgen yoxSireg Suises Aq “53) welg g ot Jo ASarens
hoswdopoasp podswren Jotem (LeXp) oy @ Jumsisuod st ooeloxd yp

. wofosg
UOROWOLg , UOTESIATN] PUERT,, PUTIPYT, 3O SO S LA

SuSporp Jo Aguenb o Aq pesspuNy St wRE ueg e Juouxdopadp uog

"pormboal.

| ‘Dofoxq iog 20peog wICT W KM

[eLasnper e j Aeroodss pogmsnl oG AT (S[SSPA OI-01 WP (09T

"GI9L POUOTAAID 1 JUOZ SPTL WO . .

-00$'T “80) 1ses] 12 spossoA sorews 1of Sudposp g “pastnbar FwFperp| -
jo Aguend o AQ poropury ST wenduog MwES 1T Uowdopasp uod|

| WP

1000014 M0 10p00] WERPBUOS MKTS ELM

(Suouwy 0} JOPILICD © Fudo “dU0Z SPT 20.4/270ISI [ELOSTPUT
voyduma). o Wwoy “F'Y) SHNfeLSR JUTRD [CUONIPPE JI PORIIICM
2q Aew uod [EIST00 1S3 € I9A0QI0IA TCSUNSIAW UE UINS JOF 0 Iad
781 JO TITGOI JO S0 JTMUCUOYS UE SUNEUWNSS ADNIS £541 © i “Lod ALy
01-01 T 15237 T¢ 30 wowdopap 107 aus S[qeNns € juasaxd re st woydumy)

x .

x

| WIRIROIAL |

10fo1g 1og Joped vondwmy)) ZLmM

110¢
-L00Z

9007 .

-200T

1002

L1661

SITWYY

| Basoug conmmwa G

Auouyg

suoforg

uo«dﬂm. ngdeisossy pue ‘novuuv.asm AqQ s300f00g wodsueay, 30

| Zuisegg wonwmomydy PUE UORTLNLION AJRaIwd

| ETE'6IqEL




‘DAANISUOD SBMm DU
‘ands T 31 res Aq sa0wW PmOoM om,vﬂu 23001 Hﬁ voﬁo%o aq pmed N ySnope.
‘ouy. .5% © Ayusnf o parmber Geys $59] 94 [[4s AT “POAIIS 2 01 TOQRIO!

SOV [eLmsTpu] SO

SIGRIMS 1SOW Y &Eba eydeg Sueg 1 ANSUSD OGFRX ISEIRIOF YT o - MOTTi01 Soury dooT 3ao 30 sy andg 70 owdoasg t M
‘pormbax oxe s28puq| . o S
.Ho_.nﬁ sows qono:uwaoo >m.§§ AU %moo Areroadsa soajoatn 1ofoxd o). st U] oY1 NeJ-wren{Stos IMes cpY
. yoX3ueg ssedAq 01 oTgRnl ARMITES o . samy
[euosnau SO AqTUS PmOM Tey S Sursstw v sapraoxd 3t yEnowre . rﬁﬁﬁ@o? qu Eoﬁ_o? uﬁ 6§ o:ﬁ WAMANOS
*Apsoo oxmb ST UdMM TOMOTMSUCD ABMIIEI Mou SaAjoamt Jooford ayy:  x B Nt

oy 0Dy 03 ] SwsSy jo UonANAWOD TMY

Aq parowosd Avmrey wRISY-suer]l o jo wed st puw) srodedng pue
etsSARTEIA] O1 SPES] SUT] WRN WINMNOS 3 s “Syusuodumod {reuoidar pue)
IrenoiBo1gns yivm 200fo1d TeomEaUsIT Ue St 3t ISjusuodwos w-3uo] put

(dvIsH|

-pous sapnpow ‘stesodord Awmrer 2 Jo Zcou& 1908 o ‘100ford sgy x x| o] .2 UIT WO 343 30 eowmaordu] 1Y
e - o I . JOUOLE24L21U]
) saforg Aemmey
"ISBO ST A3 U0 WOUTYY I8 WO £IS-C0P MSU T HM PIIISTICY
azon 130d TEMSoM O J Ajremonred “eore wSuSuryd sy w wod Tes-dsop
© SIpIma UL 3L 9 AT S0 (1 1Y) Suouwy pue uoydury TemIdg
YU pure] pOUSSUODS T TAM OITURY JTdU-SU N PUTRIAp AT A0S Off _
pozts Ajqerns sresdde Suotrey m mawdopadp Lo 1eseos pauwerd € A x WIPOA] stdopasq Hog luSweyy/Sucuey 61m
. "I9ADMOY ANTIGISED) WITUOd 0} S :
ponnbaz s1 ATYS paresp Togezadoor) SO0 [PUoEaIqns 107 Tesodoxd
s,puerreyy, 1oddns 03 porBisop (V1Y) FEWIRAA] 03 SIOPLUOD 1S0M-1583 : . _
otdorens xp 30 Auoud 3souSy MR 3O oW rEussss we st waford -y, x * i Wtdoad( HOJ ©S-doa(] 1OME(/ACARL S 1A
o : . JPUCLESIGHS
1102 1 900Z. | 100T |
-LO0T | -TO0T | -L661 |
SYITwoy Surseqq uonrudwalduy | Auoug swoloxg

1edmy aydesodn pue 10333sqng Aq s399{01] 1aodsueay jo

Jusegg woRTITIWAdW] PUR NORTLHRLONY ARUNNIAY

£27°5°6 9IqTL




Zuiseyy wonvUdmI U] PUT UONEZNLIOU] AlearurIdrd

- spodime gSa O anIoe
[ SIGOUAq 2I0JAQ AITUUS0 INSU Y O [[9m 5q I It “9[qrssod §T woos , {ISM
se penmpudidun 3q poys JdwsesSy SFmur Ty eucoiqng T uSnomry|  x | {0R) MO wawsdrfy afopn] my Rrolnigng vy
. . - JOUOLELIGNS
UONEMSGUod
Acmums mqnm?u A umpm Amﬁﬁ.mn pUE uONEOOPd udmetae <o)
SRTTIT YD, WEHan ansind AT LodIy UnGEITEY 24 10 Jojeado su Mol BodIty UNQEUATY Jo uoswedNy £IV
- o[qusee
2. 01 A[oM] 30U ST 109(01d D11 “UOISTAND Aesmuns qo $150% ySry oM e pue E : :
UnY TUDANE ERL 03 SISPARR JOJ JTE JO JITYS Opow SuISTaIoep o M Mo uo&Q\ Uty TOp JO wosuedXy 71V
ORQONOSTIL R podiry
nouosbmuoo AlMAU WOI) ﬂwocua WIRWIEINTII SALIIP O3 pIUSisap st woefoad oy X Esaoz (e ) coﬁgno 3o mﬁuﬁ«? AISSOIFRY 1LV
- . o JOUOLEALLDIUT
B e 53000007 Mrodsuea Y Ty
: >n§am9w<muﬁho%mo EO : o :
U mEmmE T ovSoa pinom 1oty resodosd uud)-Buo] A1aa © st sefoad sy, MO 1000014 ACMTEY TCRUCAN=PUCTIEY L LMY
T : JOUOLE 2GRS
"SITOA JU2031 U WY TUDA TNH 01 Hodsuen prod jo| ‘ _ o ‘
SurpeaFdn 2 e Agnsnf o1 IMOEHp AJSWISTIIOUT J00aq STy 1oafosd oy T, Mo Wy SYDARH ToH O eI ] U0 9MY
: ogeR Sy . . .
mﬁ 38..95 0} SOINSTIUL IAY “8@?%8 10 pqunU T soajoam woload 2qy ] x. x x WP | swowoaoxdwg podswes ], 143013 sMY
M. 16T 1 900C ¢ "T00T |
| =L00T | -T00T | -L661 .
“ SuIeRsy _ Juiseyd coﬂﬂcuﬁvi@. . Auoug . osmolorg
wedwy Sigdragods puw u&u%n.:m. hn.wuuo_.mun podsoeay jo )

£T§°6 ey




	CHAPTER 5 TRANSPORT
	5.3 TRANSPORT DEVELOPMENT PLAN
	5.3.3 Project Summaries

	5.4 PRELIMINARY PRIORITIZATION OF THE PROPOSED PROJECTS AND IMPLEMENTATION PHASING




