522

1}

shown in Figures 5.4 and §. The number of freight trains in 2000 is estimated at nine

trains and seven trains for the sections of Sural Than's-Ph_anguga and Phangiga-
Phuket, respectively.

trains and two trains for the respective sections, t00.

The number of passenger trains in 2000 is estimated at three

The number of freight trains was cstim'ated based ‘on the following formula :

NE = QF x (1 +F)}/A

where NF + Number of freight tyainé per day for oue way
QF : Freight traffic volume in tons per dh_y for one way
F - Seasonal fluctuation in traffic volume (30%)

A : Average net ton-km per ttain-km (tons per train: 428 tons).

The number of passenger trains was estimated based on the following formula :

NP = (QP x (1 +8)) /(SC x L x N)
where NP : Number of passenger trains per day for one way
Q? . Passenger traffic volume in persons per day for one Way
S : Seasonal flactuation in traffic volume (20%)
SC : Seating capacity of a passenger car (76 persons)
L : Loading factor (80%)

N : Average number of passenger cars per frain (11 cars)

Roles and Functions of East-West Link
East-West Link at the End of the Fifth Five Year Plan Period

The length of the existing paved link connecting Phuket with Surat Thani is about 280
kilometers via Takua Pa, the junction of Route 4 ahd Route 401. This link contains
very steep mountainous area between Takua Pa and Phanom, which places a heavy
burden for trucks to negotia[e._ However, the distance will be reduced to about 240
kilqmeters due to the scheduled pavement of Route 4040 connecting Thap Put on
Roul;é 4 with Phanom on Route 401. The pavement of this section will have a large ef-

fect to reduce the traveling time between Phuket and Surat Thani.

The scheduled improvement plan for the road section between Surat Thani and
Phuket is as follows : '

Surat Thani-Phun Phin (Route 41)

New. road construction is planned by DOH to ease the traffic- congestion between

Surat Thani and Phun Phin because the program to widen the existing road to dual
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carriage way is confronted with a land acquisition problem.

Route 41 - Phaom"

This section involves steep mountainous arca between Khiri Rattha- nikhom and
Phanom. The highway standard is equivalent to S3 Standard on account of steep gra-
dient and short radius of curve. Some kind of study to improve this section is going to
be performed in the next Iive-Year Plan period.

Phanom - Thap Put

Pavement of Provincial Highway Rdute 4040 which is partially asphalted now will be
completed throughout the whole stretch during the Fifth Five-Year Plan period.
Though the terrain is. rolling and hilly, horizontal and vertical alignment of the
highway is fairly good. '

- Thap Put -Phangnga

- The existing National Highway Route 4 winds a way through Nang Hong Mountain
with steep gradient. Iﬁ order to detour the mountain and curtail the d_i'stance, a new
bypass is going to be constructed in flat area by'improving the ¢xisting Provincial

' Rbad Routes 4152 and 4144 and constructing a new fink of two kilometer length in-

between during the Fifth Five Year Plan period.

‘Phangnga - Khok Kloi -
‘The National Highway Route 4 was upgraded to the standard.

Khok Kioi - Phuket Island

15 years have passed since the completion of the existing Sarasin Bridge, which suffers

- such damages as stripping of concrete, rust of reinforcing bar and defects of expan-

sion point. Special maintenance work is to be performed to repair the damages.

Highways on Phuket Island

The National Highway Route 402 is now being upgraded from S4 Standard (runway
width of 5.5 méfers) to S1 Standard (seven meters); Phuket Bypass of eight kilometers
to detour the urban area is now under construction. Upgrading of the Provincial
Highway Route 4023 has almost been completed to provide better access to Phuket
Decp Seaport. ‘The connecting link of two kilometer length between Phuket Bypass

and Route 4023 is expected to be constructed in the next Five- Year Plan period.

Through these improvement, a prototype East-West Link will come into existence to

connect Phuket with Surat Thani in reduced travelling time.
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~Roles and functio

Roles and Functions Required

ns required for the development of East-West 'Link can be ar-

. ticulated as follows : -

To provide better
“Phuket for attaining interactive economic development of the two growth poles and

Toi 1mpr0ve and develop the transportation’ netwmk in the hmtelland of Phuket Deep

Seaport especially from the viewpoint of heavy vehicle traffic, so as to 1ctrench the

"nﬂand iransportation cost to the port.

and efficient transportation network between Surat Thani and

: the area inbetween.

To facilitate cargo tr'ansportation from Bangkok and other regions to Phuket Deep

Seaport which is an alternate gateway to the western situated countries to

‘Bangkok/Laem Chabang Ports.

To provide energy.saving transportation means between Bangkok and provinces on

-, the Andaman Sea Coast to cope with the increasing transportation demand of both

cargo and passenger.

To provide additional capacity to the existing and programmed transpor_ta'tion' net-

" work between Surat Thani and Plmket to cope with the futurg-increase of traffic

demand;

As presented in Table 5.4, transportation demand in 2000 consists of various com-
bination of origin ‘and destination pairs. The transpor- tation demand to..be coim-
pleted in the Upper South is estimated at about 50. percent for cargo transportation
and 85 percent for passenger transportation. In consideration of the inter provincial

distancc of 140 kilometers for Surat Thani-Phangnga, 230 kilometers’ for Surat Thani-

_ Phuket ‘and 80 kilometers for Phangnga- Phuket most of the traffic in the Upper

South will depend on road. On the other hand, the transportation demand related to

Bangkok Metropolis and other regions will be shared by road and railway, with some

: inclination to railway, taking account of thC distance of 750 kilometers for Phangnga-

Bangkok and 830 kilometers for Phuket- Bangkok. Ship cannot be an alternative

.means between Phangnga/Phuket and Bangkok/other regioné because of the long

roundabout of Malay Peninsula. Air transport is additional means for passenger

transportation. Figure 5.6 illustratcs the energy efficiency comparison among three

transportation means at the distance of 600 kilometers. Energy efficiency of railway
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remains at about 200 kilocalories per ton-kilometer without particular 1elat10nslnp to
atflc ~volume, while energy efficiency of trucks i Increases to a great extent in propor-

tion to traffic volume. Energy efficiency of railway is higher than that of trucks by
thnee to four titmes, '

2,000
1;5
LOOO
§ 500 e eimees TRUCK | _
™~ : COASTAL SHIPP
g D RAILWAY
o _
100 1,000 10000 100,000
TON /DAY '

.SOURCE. "ADVANCED TRANSPORTATIQN PLANNING'
' BY Dr.M. SUCAWARA. P.206

Fig. 5.6 ENERGY EFFICIENCY COMPARISON AMONG TRANSPORTATION MODES

Taking the above into consideration, major roles and functions of railway link and

road link can be identified as follows :

Railway Link _ _ _

- Totake a major part in long haul transportation for cargo and passenger. To be more
specific, railway link will carry cargoes for export to the western situated countries
from Bangk_ok and other regions to Phuket Deep Seaport, transport primary and
rrianufacturcd products {rom the Upper South to Bangkok and consumer and in-

dlis_trial goods from Bangkok to the Upper South, and transport passengers to and

from Bangkok.

- To reduce the number of heavy vehicles mainly engaged in long haul transportation
throu.gh the function mentioned above. This will ease the hcavy vehicle traffic on

road link and possibly reduce the maintenance cost of road which is incurred mostly

by the damages caused by hcavy vehicles.
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: -ROdd Link ,
"~ To take a major part in franspor tmg cargo and passenger.o

~ tribute to enlk

f 'which trips are to be
completed in the: Uppen South To be more spccmc East-West Road Link will con-

arging thc hinferland of Phuket Déep: Seaport and to reducing thc '

travelling time betwecn Phuket and Surat Thani.

To p'rovidc additional capa(:lty to the pr ototype East-West Road Lmk tluough elthel

developing/upgrading some part of the link or wndemng two- lanc road to four-lanc

road for the whole link to cope with the estimated future increase of tmnsportmon

demand.
Development of East-West Road Link

Principles of Design

Based on the considerations described in the preceding section, special attention was

paid to the following points :

" Fo make full use of the existing and programmed highways for the establishment of
East-West Road Link.

To strength ‘the pavement, where necessary, to the extent that heavy vehicles can

associate w1th less damage to the road.

To provide sufficient width of carriage way, where necessary, to accommodaie the ex-

pected future increase of traffic.

To avoid the conflict between local and long distance traffic as much as possible.

To develop new road links, if necessary, in case that improvement will incur as much

investment cost as new construction, and that relocation of the route will have greater

effect on developing the area along the route.

* To contrive 10 minimize the construction cost.

Minimum design standard for primary national highway specified by DOH was ap-
plied for designing East-West Link, as shown in Table 5.6, taking account of the roles
and functions required.

— 76 —



2) Geometric Design of Alignment

..prior_toz the study on route alignment, data and information were collected thi‘_ough _
interviews to DOH and site reconnaissance by land and air. ‘Data and informatio.n
consist of (::ondii.ions of the existing roads and bridges, terrain, sﬁoi:l type including

' CBR valie, flood level in the past, construction materials and so forth. 'Engineer_ing
studies were carried out on topo-maps mainly in the scale of 1:50,000 and supp]émen—
tarily (_)n' aerophotos in the scale of 1:15,000.

Geometric design of alignment is as shown in Figure 5.7(1) where total length of East-
West Road Link reaches 224 kilometers. The followings are the brief description of

some imporiant sections :

New Construction (88.3 kilometers)

Surat Thani - Route 41 (17.9 kilometers)

The existing road of this section is below the required standard in terms of horizontal
and vertical alig'nments. Construction of a short cut route traversing the swam.py area
is very costly because of the pilcs necessary to support the foundation. A new align-
ment is proposed from Surat Thani Bypass to Airport, passing north of Phun Phin.
This new route will improve accessibility io the airport and the new industrial estate

: .proposéd by our study.

Route 41 - Phanom (46.9 kilometers)

The exi.é.ting route 401 passes through steep mountainous area between Khiri Rat-
‘thanikhom and Phanom. Improvement of this section necessitates large quantity of
cut and fll for vertical betierment and some tunnels for horizontal betterment.
© However, improvcmént of this section will have little develop_mént effect on the area
in spite of the large investment cost to be incurred. A new alignment is proposed
- along the railway line, north of Khiri Rattanikhom Mountains. Terrain of this side is
flat plain wherc agricultural development is i progress. This new route is expected o
give development impact on this area and easy access to agricultural processing fac-

. tories in the new industrial estate proposed.

Thap Put -Phangnga Bypass (8.3 kilometers)

This route is proposed only for reducing the distance between Thap Put'_and
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" fable 5.6 GEOMETRIC DESIGN STANDARD

Tmprovement of . Development
e e Lxisting Road - of New Road
.Ter'rg.ilil Clgssificlatim.l ;Iz—tt_;——ﬁ;_—i{;;g—m © . Tiat &
Rolling Mountainous - -Rolling
Design Speed -~ - - Km/h 80 70 80
Minimuim Radius - om 260 - 2000 300"
Maximum Gradient - : . % 4 3 ' 4
S'tbpbiné'S‘ig'h.t"]_).is:taiu;e_ m s - 90 - LIS
width of Pavement - m 7:00 7.00 7.00
Width of Outer Shoulder *! m 2.50 250 250
Max. Supeiclevation % 10 10 10
Type of Surfacing _ Asphalt Concrete (Hot Mix.)
Bridgc W'idth. (Between Curbs) m 900 9.00 9.00
Right of Way m 40- 60 40~ 60 - 40 - 80

Source; DOH . .
Note:. *1 This can be reduced according to the condition of existing roads.

Phangnga Bypass without passing Route 4. -

Phuket New Bridge (15.2 kilometers inclusive of access road on both sides)

This alignment forms almost a straight line from Route 4 0n main land to Route 402
on Phuket Island with the shortest distance. There are three main-grounds to support

this new route :

- The existing Sarasin Bridge will need reconstruction at least in 15 years to cope with

thé expected heavy traffic even if some special maintenance works are carried out.

- This new bridge will reduce the distance of this section from 26 to 15 kilometers. This

short cut will further promote the interrelated development of Phuket and Phangnga.

- This new route will bypass Khok Kloi commercial area where local and long distance
traffics will create conflicts. '

The length of the new bridge is 800 meters and planned to be a symbol of Phuket
tourism development zone. '
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Partial Improvement (135 .7 kilometers)

lmprt)vement p‘:anned on the 1emammg sections other than the new constr uctlon sec-
N tlons are mamly composed of strengthening the pavement and \wdemng the camage :
way. Some part of Route 4040 connecting Phanom with T hap Put nceds vertical and
' houzontal realignment to be upgradcd to the primary highway standard. Construic-
tion of bypass w1ll become” necessaly at such village centers as Thalang and Muang
Mai along the Route 402 i Phuket Island,

1) Geometric Design of Cross Scction
The typ:ig:al cross sections adopted for this study arc as shown in Figures 5.8 through
5.10. Figure 5.8 shows the typical cross section for two lanés Figures 5.9 and 5.10
show the typlcal cross sections for four lanes, the former indicating dual carriage way
for the new construction section, the latter mdlcatmg widening two lanes to four lanes
for the maximum usc of the existing two lanes.

4} Pavement Structure

Pavement structurc for the purpose of cost estimation is as shown in Table 5.7 based
on AASHTO Interim Guide for Design of Pavement Structure, 1972.

Table 5.7 PAVEMENT STRUCTURE

Structural Layer Structural

Thickness Coefficient Number

Asphaltic Concrete Surfacing 7.5 cm 0.44 1.30

‘Crushed Stone Base 30 cm 0.14 ' 1.70

Soil Aggregate Subbase 20 cm 0.1} 0.90

_ Impf_oved Subgrade " 15em 0710 _ 0.59
Total 72.5 om 4.49

Source: The Team based on AASHTO
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5) Bridge

“The width of b1 ldge wils dctcl mmed b'ised on the dcmgn standazd spccxfled by DOII
Figure 5.11 shows the ‘typical closs scctlon of the budgeq for East Wcst Road Link.

“The type of bndge was classmed into thrce categorics for cost estlmatmg purpose, as

shown in Table 5.8.

1200
1 150 | 9.00 L
_,______..1' [}
Fig. 5.11 TYPICAL CROSS-SECTION OF BRIDGES
Table 5.8 QUANTITY OF BRIDGES
For-2 Lanes ' For 4 Lanes
Bridge Length (m) :
_ Oty Length Qty " Length
Medinm 20-60 _ 15 580 m 59 2,200 m
Long 80 - 100 7 660 20 1,800
Special 800 1 800 1 800 -
Total o 23 2,040 80 4 800

"Sﬂ'ource:, The Team

6) Estimation of Quantity and Cost
Based on the engineering studies described in the above, the estimated quantities were

then converted to monetary terms by referring to the typical unit prices for each kind
of work. The unit price applied to this study is shown in Table 5.9.
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Table 5.9 UNIT PRICE LIST

Typical

‘ Engineer's Prices (1983) Feasibi~
Description Unit (Baht) L lity
o : SR L/price
North NE Central South E-1
e | 1208 2086/2 301171 Rt4/1 Rr. 633
Génerali&:Eafthworkg o S B
Clearing & Grubbing w 1.12 1.12 1.3¢] 1.041 0.90
Roadway Exc. = EBarth | w 21,50  18.25 15 |24,70] 18
Roadway Exc. — Soft Rock w60 ' 60.76
Roadway Exc. - Hard Rock n@ 94 : '
Soft Spot Exc.& Replacement w - 61 94 L24.45 1 62
Embankment 33.6. 37 35 39.48 37
Selected Material (Type A) m 62 : 79 68.69 | 71
Selected Material(Type B) w50 54 71 56.25 | 48
Removal of Bridge im
Pavement
Subbase m o 11t.6 124 83 {68.69} 80
Agpregate Base w322 443 368 1325.70 | 468
‘Shoulder m 116 137 100 { 100
Shoulder(Two layer course) m3 214,16
Surfacing -
‘Asphaltic Prime Coat me 12 11.75 11 11.88 ) 12
Asphaltic Tack Coat e 6.95
Single Bituminous Surface m 24 27.5 28 21,23 | 27
Double Bituminous Surface m> 37.5 45 45,5 . 45
Asphalt Additive 1 110
Asphaltic Concrete L 726 742
Concrete Structuresg
Bridge Sta. Im 36,905 35,000
Bridge Sta. Tm
" Bridge Sta. 1m
Bridge Sta. lm
Bridge Total Length 1m
Box Culv., S8ta. Im 17,890
Box Culv., Sta. Im 38,315
Box Culv., Sta. Im 28,000
Box Culv., Sta, Im
Box Culv., All Sizes lm
R.C. Pipe Culvert - @ 40 Im . - . 675
“R.C. Pipe Culvert — @ 60 1m 770 875 650 970 904
R.C. Pipe Culvert — ¢ 80 1m 1,080 1,320 1,000 {1,319 |1,364
R.C. Pipe Culvert — § 100 im 1,540 1,675 1,400 (1,914 11,814
$ 120 im  2,13% 2,130 2,110

R.C. Pipe Culvert -

1/ Unit price for South applied

source : DOH

to this study
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)

‘New Br idge is demgned for accommodatmg both load a

. that. road occupies “The largest cost 1tem is the brid

: 21 pcrcent followcd by pavemcnt cost at 14 pe1 cen
of Phukct New Bridge is entirely allocated {0 road because the tlmmg that necesmtates

'both four lane hlghway and railway will be beyond the year 2000. The largest cost item
‘is pavement cost at the composition ratio of 25 percent, followed by the bridge cost al

The estimated costs for two lane and four lanc highways are 45 shown in Table 5.10.

The total cost for two lane hlghway is estlmated at 1,382 million baht, while that for

four lane highway is estimated at 3,007 million bdht For two lane highway, Phuket
nd 1'a11way 66 perceni of the
cost of Phuket New Bndge is allocated to road in acco:d'mce with the Squarc meters
ge cost at the composmon rat10 of

t. For four lane h:ghway, the cost

17'pérce'nt.

Dev.elopme.'nt of East-West Réi! L.ink

Existing Situations and Future h.upfovement

-Total route k110mete1s aﬁd track length of railway network of the country in 1983

amounts to 3,735 kilometers mostly with single track. The Southern Line reaches 990

kilometers at Padang Besar and 1,159 kilometers at Sungai Kolok, and has four qur

'linesi Surat Thani- Khiri Ratthanikhom, Thung Song-Kantang, Khao Chum Thong-

Nakhon Si Thammarat and Hat Yai-Songkhla. .Roliing stock distribution depots are
located at Chumphon, Thung Song and Hat Yai in the South. - -

According to the train operation schedule, trains daily operated between Bangkok
and Surat Thani/further south consist of two express trains, four rapid trains and

seven [reight trains for each dircction. It takes 12 hours and 15 minutes between

.Bangkdk_ amnd Surat Thani by express train, the average operating speed being 53

kilometers per hour. Three mixed trains are daily operated on Khiri Ratthanikhom
Spur Line.

Freight carried by the Southern Line showed an iﬁcreasing trend from 752,100 ton$ in

1972 to 1,272,600 tons in 1982 at an annual growth rate of 5.4 percent. Main com-

modities carried by railway were cement, gypsum, construction materials, rice and

m1scellaneous products Most of cement was despatched from Thi Wang Station near

T hung Song to Hat Yai, Surat Thani, Chumphon and Thon Bun Freight carried by
‘Khiri Ratthanikhom Spur Line amounted to 30,100 tons in 1982,

Passengers carried by the Southern Line also showed an increasing trend from 17.5

million persons in 1972 to 21.5 million persons in 1982 at an annual growth rate of 2.1
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Table 5.10 CONSTRUCTION COST OF EAST-WEST ROAD .LINK

at 1983 price

Ttem . . . 7 ﬁnit for 2 Lanes ' for 4 Lanes
Unit Price(#)qQ'ty(1000)  Cost(1000¥)  Q'ty(1000)

Clearing & Grubbing m? 1 2,742.7 2,742 5;525.2 5,525
Road Way Excavation w® = 25 565,00 13,625 1,741,0 43,525
Fmbankment - w® 40 2,918,7 116,748  7,977.7- 319,109
Selected Materials m® 69 3493 24,102 749.,9 51,743
Payement R m? 293 654.4 191,724 2,600.3 761,88:9
Overlay n? 133 555,173,827 407,554,197
Surface & Base m? 245 336,0 82,320 241.0 59,045
Shoulder n® 214 304.4 65,143 372,6 79,732
Bridge Medium w4400 5.2 22,968 21.4 94,308
‘Long - m? 6500 8.0 52,260 20,4 132,600
Phuket New Bridge 290,400l/ 500,000
Drainage & Misc. . 128,230 328,370
. Sub<Total (1) 1,064,089 2,430,043
Land Acquisition 137,852 184,720
Sub-Total (2) 1,202,000 2,615,000
Engineering (2) x 5% 60,000 o 131,000
‘Contingency (2) x 10% ' ' 120, 000: 261,000

~ GRAND TOTAL’ : 1,382,000 3,007,000

1/ Total cost of Phuket New Bridge, 440 million baht, is allocated to
road and railway. Road bears 66 percent in accordance with the
square meters that road occupies,

Source: The Team

percent. The number of passengers originated from Surat Thani Station was 738,000

persons. Passengers carried by Khiri Ratthanikhom Spur Line was 100,300 in 1982,

For. the purpose of altaining higher train operating speed, the following im-

provements are now in progress on the Southern Line :
- To substitute light rail (70-80 Ibs/yard} to heavier rail (80-100 ibs/yard)

- To substitute wooden sleeper to concrete sleeper
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To increase the thickness of ballast from 20 cm to 25-30 cm

To lengthen the siding to 500 m

- To impfove the signalling and telecommunication system

. 2)

Tl.lr'ough these measures, the existing design speed of 70 to 80 kilometers per hour is
going to be increased to 90 kilometers per hour. T he average operating speed is ‘ex-
pected to be 60 to 70 kilometers per hour after the Implovement On top of these,
there is a plan to double track the line between Bang Sue and Nakhon Pathom in the
first phase and between Nakhon Pathom and Pak Tho in the second phase, taking in-

to account that train operations arc often delayed due to the congested traffic in the

vicinity of Bangkok.

Considering that East-West Rail Link is expected to serve for the long haul transpor-
{ation, especially for the transbortation between Bangkok and cities on the Andaman
Sea Coast, the improvement of the Southern Line itsclf is very important. The im-
provement described in the above paragraph should be aceelerated and’ fmthel im-

provements will become necessary for attractmg more fr elght and passenger

Though Bang Sue Station is going to rebuilt from the conventional cargo handling
yard to modernized container terminal, cargo handling yard and facilities of the re-
méining stations are left behind in terms of efficient transportaﬁon. Modernized
cargo terminals should be located at sclective major stations and special freight trains
should be operated among these terminals. Loading/Unloading of freight and mar-
shaling of freight trains are the area that more improvements are needed. Good inter-
face between railway and trucks is another important element for efficient collection
and distribution of freight. Expected railway distance from Bangkok to Phuket is 830
kilometers. If passenger trains are operated at the present average speed, train will
take abont 16 hours, being more time consuming than bus by two hours. However,
the travel time will be reduced to less than 13 hours if the average speed is increased

through the aforementioned improvemeﬁts.

Design Standard

Design standard adopted to Chachoengsao-Sattahip Rail Link is applied to this study
on the ground that this rail link is the only one example newly constructed in recent
years. Main features are as follows :
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Track Single track

Gauge lm

Axle design load 20 ton

Rail ' 80 lbs/yard

Maximuwin design speed 100 km/H

Maximum gradient 1%

Maximum curve radius 800 m

Sleeper and spacing PC sleeper at 0.60 m interval for main line and 0.65 m

for other tracks

Geometric Design of Alignment

Basic concept to select railway location is to follow a straight fine of flat terrain as
much as possible. However, it is very common that natural and social conditions such
as terrain, soil, and communities will not allow the location to follow this concept.
Within the limit of these conditions, the ronte considered to be most cconomical was

tried to find out as shown in Figure 5.7(2).

_Thung Pho Junction (631.0 kilometers) - Khiri Ratthanikhom (662.0 kilometers)

East-West Rail Link uses the existing Spur Line by improving rail and sleeper. The
terrain is almost flat and the aumber of curves is very limited. A new connecting link
is proposed to connect East-West Rail Link to the direction of Bangkok at Thung
Pho Junction Area so as to facilitate the train operation and ease the traffic concen-
tration on Thung Pho-Phun Phin Section. Provision of siding to the proposed in-

dustrial estate will further increase the role of East-West Rail Link.

Khiri Ratthanixhom {662.0 kilometers) - Ban Khao Thao (743.5 kilometers)

The link of this section lies between Route 4040 and the mountain chain directed to
the Phangnga Bay, The link is located away from the mountain as far as possible to
avoid rolling terrain and probable landslide. Maximum gradient of one percent is kept

with some difficulty in this section.

Ban Khao Thao (743.5 kilometers) - South of Phangnga (751.0 kilometers)

This section is in mangrove area with soft foundation. Judging from the condition of
Provincial Highway Route 4144, however, cmbankment is considered possible with

some couniermeasure to settlement.

South of Phangnga (751.0 kilometers) - Phuket New Bridge (788.0 kilometers)

This section has no special problem. Rolling terrain with minor degrec will need some
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5)

cut dnd fill. ‘According to the orlgmal alignment proposed by State Railway of

Thailand (SRT); the railway link was directed to the existing Sarasin Bridge. Duc to

the programmed extension of runw
alignment will be forced to feturn to the cast again in Phuket Island. Dz_lect confec-

ay of Phuket International Airport, howcvc1 the

tion on the eastern side will contribute more to the construciion economy,

Phuket Né\\;-Bridge (788.0 kilometers) - Phuket Byp_‘ass (815.0 kilometers)
The link of this section passes the western side of Highway Route 402 with a distance

of 200-1,000 meters from the highway. Because of the mountains situated in the

center of the island, available range for route selection is very limited.

Phuket Bypass (815 0 kilometers - 820.0 ktlometers)

“Phuket Bypass Project is now in progress in this section, lying in a narrow stnp bet-

ween mountain and canal. The railway link has no choice but to locate at the opposite
sidé of the canal because the location at mountain side will necessitate hupe quantity

of cutting.

Phuket Bypass (820.0 kilometers) - Phuket Deep Seaport (831.5 kilometers)

After passing through the bypass section, the link turns to the east and approaches to
Phuket Deep-Seaport through a narrow strip between Route 4023 and mountain.

Substantial quantity of cutting becomes inevitable in this strip.
Geomnietric Design of Cross Section

The typical cross sections adopted in this study are as shown in Figures-5.12 through

5.14. For the embankment on the soft ground, counter weight berm is proposed

. against settlemént.

Station -

At this study stage, stations are located mainly for the purpdse of providing a siding
to facilitate passing/crossing of trains. Stations are planned at the existing stations on
Khiri Ratthanikhom Spur Line and at intersections with major highway and com-
munity centers on the new extension line. The effective length of siding is estimated at
700 meters in consideration of the maximum length of freight train and léeway. The
length of platform is decided at 250 meters for accommodating passenger -train.

Outlinc of these stations are as shown in Figure 5.15. 19 stations are arranged on thé

~whole length of East-West Rail Link, the average distance between stations being

about 10 kilometers.
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‘Fig. 515 TRACK LAYOUT OF INTERMEDIATE STATION.

Consnd\,ung thdt Phuket Station w1]1 be one of the major stations on ‘Bast- West Rail

Link from the aspect of both passenger and freight traffic, more facilities are provid-

ed to Phuket Station as shown in Figure 5.16.

" MAIN STATION BUILDING

4.

o PLATFORM :
T0 SURAT THANI < ' L : | N, <
o TO DEEP -
{ PLATFORM | 70 Dete
p|_ATFORM FOR FREIGHT e

Fig. 5.16 TRACK LAYOUT OF PHUKET STATION

" 6)  Signalling and Telecommunication

Slgnallmg system is essential to improve the safety and efficiency of train operation.

'Telccommumcatlon system is ‘essential for ‘smooth train opelatxon, appropriate
dnpatchmg, prompt restoration of damages by accident, and improvement of
transportation service. Improvement of signalling and telecommumcatmn systemn
contributes greatly to the increase of rail capacity through allowing higher operating
speed of trains, '

As for signalling system, the Southern Line consists of 43 percent of tokenless and 57
percent of token block system at present. As for communication system, almost all
transmission lines are composed of open wires and open-wire carrjer equipment.

Improvement of the existing system is now in progress in accordance with the Fift.h
Five Year Plan of SRT.
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Modernized electric signalling and teleccommunication system is to be- installed on

-néwly constructed Chachoengsao-Sattahip Line. Taking account of the improvement

of the existing system and the installation of highly efficient system on Chachocngsao- -
Sattahip Line, it is presumed that the same signalling and telecommunication system
with Chachoengsao-Sattahip Line will be adopted to BEast-West Rail Link.

7) Construction Cost
Based on the studics described in the above, construction ‘cost between Ban Thﬁng
Pho Juaction and Phuket Deep Seaport is cstimated as shown in Table 5.11. Total
construction cost is estimated al 1,442 million baht in 1983 price,
Table 5.11. CONSTRUCTION COST OF EAST-WEST RAIL LINK
Unit: 1,000 baht at 1983 price
Item Amount Remarks
Subgrade 151,607 Embankment, Excavation, Subbase,
_ - Top Soil, Clearing & Grubbing
Track 590,616 Rail,'Slecper, Ballast, Turnout -
Bridge 248,091 Inclusive of 34% of Phuket New Bridge
Station 2916 Platform, Station Building
Signalf/ Telecom. 89,300 ' '
Sub-Total {1) 1,089,530
Land 164,715
~ Sub-Toral (2). 1,254,000
Engineering (2) x 5% 63,000
Contingency (2) x 10% 125,000
Grand Total 1,442,000

Source: The Team

8

Rolling Stock _
Based on the transportation demand forecast for 2000, the required number of freight

and passenger trains are estimated as described in Chapter 5.2. The required number
of rolling stocks by type is then estimated on the basis of the above estimations and
the present efficiency of diesel locomotives, freight cars and passenger cars by using

the following formulas :



Diesel Locomotives for Freight Train (DLF)

= (Freight Train km per day) / (Diese! Locomotive km per engine in service.per.day)

Diesel Locoinotives for Passcnger Train (DLP)

L= (Passengen Train km per clay) / (Diesel Locomotive km per engine in service per

- day)

. Freight Cars (FC)

= (0.5 x FC Train km per day x Average number of ¥Cs per train)/ (FC kilometers

- per car in service per day)

Passengez Cars (PC)
=_(PC train km per day x Average numbej of PCs per 1ram)/

(PC km per car in setvice per day)

The number of rolling Stocks required in 2000 is estimated as shown below :

Diesel Locomotives for Freight Train 12
-for Passenger Train 4

- .. Total 16
'Freight Cars ' 424
Passenger Cars ‘ 33

Expense for purchasing rolling stocks is estimated at 1,291.4 million baht by the year
2000 as shown in Table 5.12.

Table 5.12 PURCHASING EXPENSE FOR ROLLING STOCK BY 2000

1000 baht
Qty ~ Unit price Amount
Diesel Locomotive 16 34,300 548,800
Freight Car 424 1,300 551,200
Passenger Car 33 5,800 191,400
Total 1,291,400

Source: The Team
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1)

2

‘Preliminary Evaluation

Development Alternatives

According to the traffic demand forecast shown in Table 5.5, the average dain traffic
on East-West Road Link is estimated at 6,000 and 7,000 passenger car uaits in 2000

for the cascs With and without railway, respectively. The cstimated daily traffic in

2000 is considered to be still less than the capacity of two lane highway. Considering
the period necessary for cdnstructing East-West Link, however, the time when East-
West Link is opened to traffic will fall in the period of 1991 to 1995. The year 2000 is
Q'nly' five to ten years after the completion: of East-West Link. Traffic demand will

continue to increase after the year 2000 and in another five to ten years the average

daily traffic will exceed the capacity. Additional capacity will become necessary by

2005 to 2010.

: Takiﬁg the above into consideration, the development allernatives for East-West

Link are derived as shown below :

Without:Prototype East-West Road Link ai the end of the Fifth Five-Year Plan

period
Alternative 1:New railway link with developed East-West Road Link of two lanes
Alternative 2:Developed East-West Road Link of four lanes

Method of Evaluation

“The evaluation criterion used for comparing benefit and cost streams is internal rate

of return {IRR}, which is defined as the discount rate at which the total discounted

costs are equal to the total discounted benefits.

Benefits taken into consideration are energy saving and/or vehicle operating cost
(VOC) saving created by the implementation of East-West Link Project. The kind of

benefits creatéd by each alternative can be summarized as follows :

Benefits to be created by Alternative |
-Energy saving through the diversion from road to railway
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VOC saving by the reduction in road distance (sections of Surat Thani-Route 41 and

Phuket New Bridge).

VOC saving by the relocation of the'.link'from hilly/mountainous area to flat area

- (sections of Surat Thani-Route 41 and Route 41- Phanom)

VOC saving cxcated by improved travelling speed of vehicles which is expected to be

attained by reduced traffic volume through the shift from 10ad to railway

-Benefits to. be cr cated by Alternative 2
VOC-saving by the reductlon in road distance (same as Altet native 1)

~ VOC saving by the relocation of the link from hilly/mountainous area to flat area

{same as Alternative 1)

VOC saving created by improved travelliﬁg speed of vehicles which is expected to be

" attained through the capacity increase of Fast-West Road Link

Costs taken into consideration are the construction cost and periodic and routine
maintenance costs for road, and the construction cost, expenses for purchasing trains
and maintenance cost for railway. Construction cost of “without prOJect” case con-
- sists of str engthenmg the pavement of provincial road and widening the carriage way

to seven meters, . where necessary.
Project life is assumed at 25 years after the completion of the whole stretch,

Development phasing of each case is established as shown in Figure 5.17. The year

. when the whole stretch of both alternatives are completed is assumed to be 1994.

As for “without project” case, the improvement/development programs under the
Fifth Five-Year Plan will be completed by 1986. To accommodate heavy vehicles and

- increasing traffic, strengthening of pavement of provicial highway and widening of
carriage way are assumed in 1994,

As for “with project” cases, a crucial factor-in determining the schedule is the timing
of consiructing Phuket New Bridge, 11_1 Altern_ativc I, most sections of road develop-
ment are planned before the completion of Phuket New Bridge and most works of
railway development are planned after the completion of thé bridge. In Alternative 2,

the sections of Surat Thani-Route 41 and Phangnga-Tha Yu (Route 4) are planned
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3

prior to the completion of Phuket New Bridge, taking into account that the consiruc-
tiqnl of the former section is already planned by DOH to eﬁse the traffic congestion
between Surat Thani and Phun Phin, and that the latter section is considered to fatl
on the time lor periodic m.aintenancc.

The above mentioned bencfiis, costs and devclopment phasing are incorporated to

calculate the internal rates of return for the two alternative cases.

Benefit Estimation

For benefit estimation, transportation demand estimated for 1980 and 2000 were ar-
1‘_anged to cover the period of th.e assumed project life. Firstly, transportation demand
in 1991 was estimated by allocating the in¢rement of transportation demand from
1980 to 2000 in propor- tion to the growth rates of GDP and population of the period
1980-1991 as agains_t_ the period 1980-2000. Sccondly, transportation demand in 1995
and 2005 was estimated by inferpolation and extrapola- tion at the growth rate of
transportation demand over the period of 1991-2000. Transportation demand in 2015

was estimated by applying a half of the growth rate over the period of 1991-2000 and

no increase for the years afterwards. Benefit streams were estimated on the basis of

transportation demand in 1995, 2005 and 2015.

Transpdrtation demand on East-West Road Link was converted to vehicle operating
cost {(VOC) on East-West Road Link by following the proce- dure as shown in Figure
5.18.

Train operating cost was estimated separately based on ton kilometers and person
kilomete.rs to be carried by railway. Total operating cost under Alternative 1 is com-
posed of vehicle operating cost on East-West Road Link and train operating cost.
Total operating cost under “without project” case and Alternative 2 is composed of
vehicle operating cost on East-West Road Link and operating cost to transport
cargoes which will not appear on East-West Road Link, namely, cement from Thung
Song to Phangnga and Phuket and export cargoes from the Wesiern Region to the

western situated countries. Total operating cost under each case is as shown in Table

5.13.
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Table 5.13 TOTAL OPERATING COST OF EAST-WEST LINK

Unit: Million bah

Without Alternative I ~ Alternative 2
1995 2003 2015 1995 2005 2015 1995 2005 2{_)15_

VOC on B/W Link 1990.1 3626.7 49977 1038.8 1969.0 3068.9
Transport of Cement 8l 164 207 - - -
Transport of Export 064 1417 1636 - — -

1849.9 3038,7 4062.3
81 164 207
106.4 1417 163.6

Cargo

Railway Operating — - — 3126 4693 5763 - - -
Cost

Total 21046 3734.8 .5132.0 13514 24383 3645.2 3196.8 3196.8 4246.6

Source: The Team

4)

5)

Cost Estimation

Yearly construction cost of East-West Road Link was estimated based on the cost
estimation presented in Table 5.10 and development phasing shown in Figure 5.17,
and that of East-West Rail Link was also estimated based on the cost estimation in
Tables 5.11 and 12 and deveclopment phasing in Figure 5.17. Expenses for purchasing
diesel locomotives and freight/passenger cars were allocated to every five years in ac-
cordance with the estimated transportation demand. Salvage values of land for new
construction section and locomotives/train cars were deducted from the cost at the
cnd of the project life because the land has opportunity usage for other purposes and

renewed locomotives/train cars have enough remaining period for use.

Maintenance cost of road consists of two kind of maintenance, periodic and routine
maintenance. Periodic maintenance is supposed to be carried out at every eight years
and routine mainienance at every year. Maintenance cost of railway consists of

maintenance of way and structure and maintenance of equipment.
Cost and benefit streams for the period of project life is as shown in Table 5.14.

Economic Analysis

Based on the cost and benefit streams, Internal Rates of Return (IRR) are calculated

at 18.4 percent for Alternative 1 (railway with two lane highway) and 11.1 percent for
Alternative 2 (four lane railway),
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Table 5.14 ECONOMIC COST AND BENEFIT COMPARISON

Source:

The Team

- 101 —

Unit: million baht

i (l)Const /MalnL H§g§gm. (zlpgggééigng;ééﬁ_ ‘‘‘‘‘‘‘‘‘‘‘‘ {é;LOSL (4)B¢ﬁé%it-"ﬂ
_______ Without Alt.1 Alt.2 Without Alt.1  Alt.s Alt.1l Alt.2 Ale.l Alt.2

1 1984 - - - - - - - - _ -

9 85 - - - . ; _ _ - . .

3 86 - - - - - - - - - -

L 87 93.9 104.6 122.9 - - 0.7 29.0 - N

5 88 7.1 256.0  245.1 - - - 248.9 238.0 - -

6 89 7.1 237.1  214.7 - - - 230.0 207.6 - -

71990 7.2 457.8  430.8 - - - 450.6 423.6 - -

8 91 7.2 377.1  582.6 - - - 369.9 575.4 - -

9 92 7.2 571.7  550.9 - - —  564.5 543.7 @ - -
10 93 7.2 411.1  274.7 - - - 403.9 267.5 - -
11 94 234.0 894.2 183.4 - - - 660.2 -50.6 - -

12 95 7.2 88.5 6.5 2104.6 1351.4 1964.4  81.3 -0.7 753.2  140.2
13 96 7.2 91.8 6.5 2231.8 1433.6 2062.4  84.6 -0.7 798.3 161.8
1497 7.2 110.0  35.5 2366.7 1520.7 2165.3 102.8 28.3 B846.0 186.8
15 98 7.2 160.7 51.5 2509.8 1613.2 2273.4 153.5 44.3 896.6  215.5
16 99 7.2 148.5 31.2 2661.5 1711.2 2386.8 141.3 24.0 950.2  248.8
17 2000 7.2 349.6  160.6 2822.3 1815.2 2506.0 342.4 153.4 1007.1  287.1
18 01 7.3 111.2 47.9 2992.9 1925.6 2631.0  103.9  40.6 1067.3 331.4
19 02 205.3 115.5 75.6 3173.8 2042.7 2762.3 ~89.8 ~129.7 1131.1  382.5
20 03 7.3 120.0 7.0 3365.6 2166.8 2900.1 112.7 0.3 1198.8  441.4
21 04 7.3 124.7 7.0 3569.1 2298.6 3044.9 117.4 -0.3 1270.5  509.5
22 05 7.3 392.3 35.7 3784.8 2438.3 3196.8 385.0 28.4 1346.5 588.0
23 06 7.3 193.7 51.7 3905.6 2538.3 3288.9 186.4 44.3 1364.4  615.9
% 07 7.3 180.3 31.3 4030.3 2642.5 3383.6 173.0 24.0 1382.6  645.2
25 08 7.3 197.2  160.8 4158.9 2750.9 3481.1 189.9 153.5 1401.0 675.9
26 09 7.3 140.2 48.0 4291.7 2863.8 3581.3 132.9 40.7 1419.6  708.0
27 2010 205.3 278.0 75.7 4428.6 2981.3 3684.5 72,7 -129.6 1438.5  741.6
28 11 7.4 145.8 6.8 4570.0 3103.6 3790.6 138.4 -0.6 1457.6  776.9

e T s 74 1a8.7 6.8 4715.9 3231.0 3899.8 141.3 ~0.6 1477.0 813.8
30 13 7.4 166.2 35.8 4866.4 3363.5 4012.1 158.8 28.4 1496.7  852.5
31 14 7.4 216.4 51.7 5021.7 3501.5 4127.7 209.0 44.3 1516.6  893.0
32 15 7.4 719.9 31.4 5182.0 3645.2 4246.6 712.5 24.0 1536.8  935.4
33 16 7.4 220.7  160.9 5182.0 3645.2 4246.6 213.3 153.5 1536.8  935.4
34 17 74 1642 481 5182.0 3645.2 4246.6 156.8 40.7 1536.8  935.4
35 18 205.3 167.4 15 8 5187.0 3645.2 4246.6 -37.9-129.5 1536.8  935.4
36 19 7.4 —907.8 -196.4 5182.0 3645.2 4246.6 -915.2 -203.8 1536.8  935.4

Total  1147.6 7153.3  3658.4 97482.0 65519.7 82376.0 6005.7 2510.8 31903.6 14892.8



Economic benefit of Alternative 1 consists mostly, of the operating cost saving
through the d!Vt‘lSEOl] of tramport"ttlon demand between the Uppcm South and
Bangkok from road to railway. The IRR will be reduced to 16.1 pereent by 20 percent

cost increase and 15.6 percent by 20 percent benefit reduction. Combmed effects of

cost increase and benefit reduction of 20 pelcent cach will reduce the IRR to 13.4 per-

cent. Net Present Value (NPV) for Allernative 1 is calculated at 1, 109 nnIhon baht,

and Benefit Cost Ratio (BCR) at 1.7 at a discount rate of 12 percent.

Economic benefit of Alternative 2 consists of the opemtmg cost saving thlough the
smooth tmf fic flow on East-West Road Link owing to the expanded traffic capacity.

Though the IRR of 11.1 percent is slightly less than the prevallmg discount ratc, it will
be 1mproved by introducing a ph'tsmg development program; to construct two lane
highway in the right of way for four lanes at the first stage, and to conslrucl addi-
tional two lanes afterwards in accordance with the future increase of trafflc demand.

Under the present conditions, NPV for Alternative 2 is calculated at minus 127

million baht, and BCR at 0.9 at a discount rate of 12 percent.

Judging from the above economic indicators, it can be concluded that East-West
Link is very viable from the viewpoint of national economy. Railway exiension to
Phuket Deep Seaport éoupled with improvement/development of two lane highway
(Alternative 1) is considered to be more contributive to national economy than the

development of four lane highway (Alternative 2).

However, taking account of the huge investment cost required for the establishment
of East-West Link (4,115 million baht including rolling stocks for Alternative 1 and
3,007 million baht for Alternative 2), it is advisable Lo proceed to further detailed
studies. Each component of this preliminary study still contains rooms to be further
elaborated; transportation demand especially in.relation with inter_nationaiizatioh and
industrialization, cost estimation in terms of quantity and unit price, and develop-
ment phasing with due consideration to transportation demand, capacity of construc-

tion works and financial aspects.
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5.3

5.3.1

y

2)

PORT DEVELOPMENT

Upper South in the International Shipping Environment

International Shipping Route

Over the last 10 to 15 years, international liner shipping experienced coitainer revolu-
tion, through which the third generation container fransport system was established.;
fully containerized vessels with 20 to 25 knot speed, satellite navigation and com-

putenzed control of machinery and cargo handling. They keep to rigid time tables,

: tumal ound time in port being counted in hours rather than in days. The intermodal

concept in Wthh sealed containers travel from factory to consignee via road, rail and

ship with through bills of lading for minimum documentation and time consumption

- has become normal practice. The third generation container vessels of 40,000 to

50,000 Dead Weight Tons (DWT) have entered service among such liner ports as
Singapore, Hong Kong, Kobe and Yokohama in Asian Region. The Port of
Singapore is the most important liner port in South East Asia. Most of expart and im-

port cargoes arc centered there for transshipment to various destinations.

Container services in and out of Bangkok are all by feeder vessels of 10,000 to 15,000
DWT to counect with liner services in Singapore for westbound traffic and Hong
Kong or Japanese Ports for eastbound traffic. International shipping routes are il-
lustrated in Fig. 5.19. ‘

Southern Thailand including the Upper South is located near international shipping
routes on boih the Gulf of Thailand side and the Andaman Sea side. Il is quite possi-
ble that feeder container vessels will call at deep seaports in the South with only a
small diversion off the route. Partial or semi container ships on tramper basis can of-

fer direct services to the final destinations as well.
Port Development on Malay Peninsuia

From the Port of Singapore, situated at the southernmost point of Malay Peninsula,
two major ports, Kelang Port and Penang Port, are located at 300 kilometer intervals
on the Andaman Sea Coast. Phuket Deep Seaport is planned to be located at another
300 kilometers from Penang Port. Kelang Port has 26 berths with total berth length of
4.7 kilometers. T'wo container berths arc provided to accommodate full container
vessels of 40,000 to 50,000 DWT. Penang Port has nine berths with total berth length

of 1.6 kilometers. One container berth is provided to accommodate partial or semi
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5.3.2

1)

container vessels of 15,000 DWT at present, but additional two container berths are
to be constructed by 1986 for accommodating full container vessels. These two ports

are contributing to a great extent o ensuring smooth and efficient export of primary
products of Malaysia,

‘From the Port of Singapore, Kuantan Port and Kota Baharu Port are located at-300

kilometer intervals on the Gulf of Thailand coast. Songkhla Deep Seaport is planned
to be located at another 300 kilometers distance from Kota Baharu Port. Khanom
Area is situated at further north from Songkhia, the approximate distance being 300
kilometers. Kuantan Port with six berths was constructed in 1974, and rehabilitation
and reconstruction were implemented in recent years for attaining smoother flow of

cargo into and out of the country,

Judging from both the international shipping route along the Malay Peninsula and
port development on the peninsula, it can be concluded that Phuket, Songkhla and
Surat Thani have substantive possibility to open new international port. Considering
keen competitions among ports for inviting ocean going liners, these potential inter-
national ports should start operation at earlier timing to kecp abreast of competitive

potts.

As recognized generally, cargo transshipment with mother vessels at Singapore is time
consuming and expensive. Even though there is little hope for direct trunk liner shipp-
ing services to Thailand in the foreseeable future, it is very necessary to seek for
measures Lo tackle with this problem. Modernizing port facilities and infrastructure
and providing better port administration and procedure will be one issue and develop-

ing international ports ncar iternational shipping route will be another.

Khanom Deep Seaport
Roles and Functions Required

With the advent of the era of internationalization, the roles of ports have become
more impottant than ever. Cost retrenchment by appropriate port location and effi-
cient cargo handling have the immediate effect of lowering prices, benefiting con-
sumers and allowing competitively favo_urable prices for export goods. The smooth
functioning of ports as a junction between sea and land transportation results in
stabilized and abundant consumer life for the people of the country and substantially

helps the nation’s economic expansion by increasing its exports.
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- To achieve economic expansion,. it is necessary to devclop ‘highty p:oductwe SECOn-
Hrimary . industries through

dary industries. Of course, improving the pr Od“C“V‘W of §
- technical renovation is also important and greatly contributes tOWﬂld the stabilization
of the economy thlough food. self- sufﬁmency and 'lcqulsltlon of* f01e1g11 currencies.
At the'same time, 2 b'llanced cconomic structure can be realized and steady economlc
- growth cqn be achlevcd by developmg secondary indastries ther eby enabling them to
absorb mme labour and yield higher added value. Ffflclemly used ports can greatly
contribute to manufacturmg actwltles pamculfuly manuf'lctuung ‘ICtl\'llleS involving

mass t1an3p01tat1on of goods as is the case w1th almost ‘all modcrn industries. Port

“facilitics and mdusmal sites can be integy ally arranged with a \flew to utmost efﬁcxency

-~ in transportation, storage and processing. Raw materials necessary. for 1ndu<;t1 ies can

be dlrectly brought by efficient ship tlansportanon w1th0ut recourse -to relay
transportation and supplied via quays to the integrally ar_ranged industrial sites. The

raw mater'ials can then be .p'rocessed and the products Shipped out via quays arranged
with product de}JOS]tOI‘ICS A port of this type is not planned f{)r a single plant but
planned for a coastal zone development project, in- anticipation of the construction of
an industrial group that not only comprises related industries but is also necessary for

the entire nation or the region concerned.
The functions required for Khanom Deep Seapoit are enumerated as follows :

“To re_trehch.relay transportation. cost, of ‘p_ri_mary products of t_h'e"subregion io
Bangkok, (650 kilometers) and Song_khlé_(300 kilometers) for realizing more com-

- petitive prices in the international market.

‘To facilitate the export of manufactured' products from inland indu_striél estates
without recourse to transshipment to- Bangkok/Songkhla, thus enhancing the
possibility of relocating and attracting sccondary industries from Bangkok to the Up-

per South.

To prepare the space for integrated development of port facilities and industrial sites
for large scale industrial growth in the long run.

On the east coast, Songkhla Deep Seaport is scheduled to be completed by the end of
the Fifth Five-Year Plan period. ‘This poit is expected to further promote the regional
development of Hat Yai/Songkhla Area as wel§ as tb retrench in]and_rtraﬁs.portati'on
cost of primary exporting products, Though Songkhla .Deep Seaport will contribute
to saving inland.transportation cost of primary exporting products of Surat Thani to
some extent; the port will have little effect on regional devclob_ment of Surat Thani
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-tlue to the tong distance of 300 kilom_cters.- Investors will find it more advantagcous to

invest in Hat Yai/Songkhla Area due to the well developed transportation infrastruc-

‘tures, possibly resulting in its accelerated economic grow'lh and sluggish growth of the

zones inbetween. Construction of new: international port is considered vital to the

development of Surat Thani economy. As can be recognized through the port

: deveiop— ment experience on the Malay Peninsula, the distance of 300 kllometels

observed-between major ports can provide an important rationale for 'establishing
another international port. It is, however, vety necessary to arrange the development

phasing of the two ports in the long perspective.

Site Selection

Newly constructed Tha Thong Port is located at the jlmction point of the Tapi River

and the Tha Thong River in Ban Don Bay. This port has a capacity to accommodate

_ vessels up to 1,000 DWT only. Water channel is planned to be dredged with the length

of 29 kilometers and the depth of four meters. Through siltation and drifting sand in
the past centuties, the available depth alo'ng the natural channel in the bay ranges

from one to 1.5 meters. The water channel to be dredged is estimated to suffer an an-

nual deposit rate of 100,000 tons.

Owing 10 the shallowness and continuous siliation of the Ban Don Bay, Tha Thong

Port has little possibility to be transformed into international port. It is more

economical to find other suitable site for international port than to siruggle to

upgrade Tha Thong Port into international port.
Necessary conditions for the international port are enumerated as follows :

To be able to accommodate ocean going vessels of at least 15,000 DWT, taking ac-

count of the size of the vessels operated between Singapore and Bangkok.

To keep the necessary diviation from intcrnational shipping route to the mih_imum
and to ensure the easy maneuverability of ocean going vessels. Easy maneuverability is
very important for a newly developed port to attract vessels against other competitive

ports, especially in its initial stage of operations.

To Keep easy the construction and maintenance work including water channel from

the viewpoint of investment cost and construction technology.
To have cnough space adjacent to the port area for the integrated development of
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port and industry in the long run.
- To minimiz¢ the environmental destruction which is expected to be caused by port
construction, channel dredging and vesscl operations. '

Based on the field reconnaissance and oceanographical data, six alternative locations

- were identified; these are, North Ban Tha Krachai, Tha Thong, Don Sak, Bast Don
Sak, Khanom and South Khanom.

Through the preliminary study on each alternative, East Don Sak and South Khanom

are concluded to have advantages (o the others. Comparison between East Don Sak
and South Khanom is shown in Table 5.15. South Khanom has greater advantage
than East Don Sak. It can be said that South Khanom is the only one remaining site
for the seaboard industrial development along the Gulf of Thailand coast, following

Eastern Seaboard.

Table 5.15 COMPARISON BETWEEN EAST DON SAK AND SOUTH KHANOM.

South Khanom

East Don Sak

Distance to International Route
Manem;e_:rability

Length of Channel

Natural D.el.)th of Channel
Dredging Volume

Construction Maintenance Work
Future Expansion Space

Impact on Fishery

50 kilometers
difficult

8.5 km
—1m~—10m
much

difficult

some limit

minor

near

casy

2.4 km

—6m~ —10m
little

easy

vast

minor

Source: The Team

3) - Port Construction Planning
(1) Cargo Handling Volume

Cargo handling volume of Khanom Deep Scaport is estimated at 823,300 tons-in the
year 2000. Major cargoes expected to be handled are 379,000 tons of rubber, 200,000
tons of gypsum and 244,300 tons of manufactured and miscellaneous products. In

case some large scale industrics are located at the area adjacent to the international
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3

port-area in the long run, handling volume of materials and products will reach a
more substantial volume. The location of large scale industries, however, can hot be

specified at this moment, so the cargoes to and from them are not included in this
estimation.

Export of rubber a'nd_ gypsum is estimated to hold the share of 70 percent of the total

~ cargo handling volume. This means that, even at the initial stage of port operation,

- port facilities will be utilized to a considerable extent by the export of these primary

products. In due course of time, port facilitics will be further utilized and will need

next stage expansion in keeping pace with the activation of secondary industries in

- Surat Thani.

Port Facilities

So as to accommodate ocean going vessels passing throngh the Gulf of Thailand,
target size of vessel is 15,000 DWT with the overall length of 162 meters and the full
load draft of 9.1 meters. Mooring facilities required for this size of vessel is 180 mieters
in length and minus 10 meters in depth. The diameter of turning basin reaches 360
meters. The water channel should be 120 meters in width and minus 10 meters in
depth.

-Additional facilities required to operate this port arc oil jetly to supply ocean going
vessels with fuel oil, berths for such small crafis as tugs, harbour boats and pilot
boats, carge handling equipment and transit shecs.

It is expected in the future that Surat Thani will have closer industrial relationship
with Eastern Seabord and Songkhla/Hat Yai. To facilitate coastal shipping among

these ports, one berth to accommodate vessels of 2,500 DWT should be prepared. It

will be better to relocate the existing ferry berth at Khanom to this port area.
Port Piahning

The following viewpoints were taken into consideration in planning the port;
Making best use of existing topography, especially Leam Kho Khao
Protecting sedimentation in water chanael caused by littoral drift

Ensuring maneuverability of ocean going vessels
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- Preparing enough land and w

ater arga o handle cargoes, especially container cargoces

- Adjustment with the c}(isting_ jetty for shipping gypsum

- Minimizing counstruction an

4

d maintenance cost, especially for water channel.

- Based on the above considerations, Khanom Deep Scaport is planned as shown in

Figures 5.20 aud 5.21. Facilities required by the year 2000 are four berths for ocean
going vessels, one berth for coastal shipping, water channel of 2.4 kiloneter length,
120 ﬁletel' width and 10 meter depth, turning basin with a radius of 360 meters and so

on. The number of berths for the first stage is one berth each f(_)r ocean going vessles

and coastal shipping.

Figures 5.22 through 5.24 indicaie some typical cross sections des'igned for cost
estimation purpose. Const_ruction cost including floating crafts and cargo handling
equipmem is estimated at 1,020 million baht as shown in Table 5.16. Construction
phasing should be coordinated with the development of Songkhla and Phukf_:t Deep
Seaports. Considering that these two ports are scheduled to be completed by the end
of the Fifth Five-Year Plan period, the first phase of Khanom Deep Seaport construc-
tion should follow their completion. This is to improve the accessibility of primary ex-
porting products to international market through retrenchment of tfa;lsshipment cost
at an earlicr timing and to expect the regional development effect to be generated by

porl' development in the long run.

Preliminary Evaluation

“The effects of pori development appear interdependently in many forms including

reductions in transpoftation cost, increases in employment opportunities, increasing
incomes, improvement of living standards and regional industrialization. Reductions
in transportation cost, however, is the most commonly used ihdicator for assessing
the effects of port development because the remaining factors appear in in-
distinguishable form though their effects are considered substantial,

Reductions in transportation cost by Khanom Deep Seaport was estimated by com-
paring the inland transportation costs of “with project” case and those of “without

.project” case. For “with project” case, inland transportation cost was estimated for

the international cargoes to be transported between Khanom Deep Seaport and pro-
ducts generating provinces in the Sdut_h. For “without project” case, it was assumed

that these cargoes would be forwarded to such substitutive ports as Songkhla, Phuket
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Fig. 5.20 PORT LAYOUT OF KHANOM DEEP SEAPQRT

~ 111 -



e &
ST gf
AN N
\\ ho— V/‘
\1 ~ T \ 8?
B &
L\ i
e A & /
'l o /
\\\l ﬁﬁﬁﬁﬁ : 3 \.'.‘“;/ //
e &7 /
1y /
JM : /
i ‘\“\\ / /
M 0/
AR & /
k! & /
S . &? /
Py . s e
v L A /
L JETIYAL=300m ) e A 4
= ) .
/ 1 7 ;
N  JETTY-FOR TANKER / /
,»—=\ Ahs-55m,1L:90m.) /
, " T !
g CTURNING TN !
BASIN | - el
:_{'; -5.0m), 0160"" S SN
W : N // ™
vy ! . H 4
= .inr.vsmem ﬁm””*J“'“‘ A \ <
=51 =200m. = —SBERTHG BERTHE! Ay 1 S
—1 ; T ,_I,._‘ i 15 f .
VAR B ..-\\BERTH! ; BASIN : S
Uhodgom|| (h=-K0m.} i ‘}
L=180m} M é {
: \, 5 \\..
P N h
i R
s SN
T -~ o= |
; N . . N
¢or .
O f TUR mfe BASIH
. X e =360 m,
=3 - BERTH3 J] \\ - N
= S 5
3 i L=180m 1N =
=3 "» ‘\‘ H N \\\ g’
= i NN A
H Lo T =7
i S =
£ ~ ——
!’ = 7 .
{ =
H Ay e
=H Y i;_-"
i — LEGEMD
4 .= ﬁg’
= "PHASE 1
‘.‘ PHASE ‘2
v N
L
v PHASE 3 {2000}
:
1
i
1 ‘ E
e, O 100 200 300 - 400 500m.
b}
‘\
1Y
‘\

Fig. 5.21 PORT LAYOUT AND PHASING OF KHANOM DEEP SEAPORT
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Table 5.16 CONSTRUCTSON COST OF KHANOM DEEP SEAPORT
Umt Ml]hon b’lllt

Cost Ttem. Amount -
Land Acquisi:tion 2.5
Port Facilities & _ _ 747.2
2.1 Dredging & Rechmation ' 102.0
2.2 Revetment 54.0
2.3 Quaywalls 504.5
2.4 Buildings : 22.0
2.5 Road 10.8
2.6 Utilities - _ S : - 389
2.7 Training Jeity y 15.0
Floating Crafts s _ 100.7
Cargo _Handling Equiphlcnt 44.2
Investigation & Engineeting 51.5
. e o ) )
. Physical Contingency 73.5
Total | 1,019.6

Source: The Team.

and Bangkok Ports. Gypsum wds excluded from this comparisoh because it can be ex-
ported through the existing private jétty at South Khanom even in case of "without

_project”.

Cost an_d’benefit stream was estimated as shown in Table 5.17 on the premises that the
construction would be phased into_threé stages, that operating and management cost
of the porl would not increase further after the completion in full scale, and that
'_g'a‘rgd handling volume could not increase any more after 2010 duc to the capacity
limit. Reductions in tfansportation ‘cost by Khanom Deep Seaport was estimated at 66
mﬁhon baht in 1991 and 132 mllhon baht in 2000. Interna‘l Rate of Return (IRR) of
the pro;ect was calculated at 11.3 percent for the project life of 30 ycars. Net present
value and benefit cost ratio were calculated at minus 29 million baht and 0.95, respec-
tively, at a discount rate of 12 percent. Judging from these indicators, this p‘roj’ect is
considered to yield appropriate benefit of reductibns in transportation cost to the ex-

tent that the investment will produce the return almost equivalent to an opportunity
interest rate.

However, because cost/bencfit analysis does not go beyond monetary evaluation of

project goals, it can be said that this analysis method shows only a part of full impact
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" of projects where sociql-overhcad ea.pital is created, such as-port developments which
spur regional socio-economic development by attracting. mdustues and' creating
employment. Fig. 5.25 shows an examp]e of neglonal development effect created by
new port construction. Khanom Deep Seaport which has vast potemlal developmem

" area ad]acent to the port:shouid hot be regarded only as an inter face between sea and
land tianspmtatlon ltisan mnport‘mt issue that Khanom Deep Secaport be planned in
such a way that new seaboard mdustnal development along the Gulf of Thailand

coast is channeled into the port area thh active relationship with Eastern Seaboard.

Table 5.17 ECONOMIC COST AND BENEFIT OF KHANOM DEEP SEAPORT
Unit:- Baht

NG YEAR COST BENEYIT
1 1984 0.0 0.0
21985 16.5 0.0
3 1986 13,1 0.0
4 1987 134.8 0.0
5 1988 134.9 0.0
6 1989 127.8 0.0
7 1990 18.6 61.3
8 1991 18.3 - 66,2
9 1992 103.5 71.5

10 1993 97.8 77.1

11 1994 34,3 83.2

12 1995 34.0 89.8

13 1996 '136.7 97.0

14 1997 128.2 104.7

15 - 1998 128.2 113.0

16 1999 40.4 121.9

17 2000 - 40,4 131..6

18 2001 40.4 142.0

19 2002 40.4 153.3

20 2003 40.4 165.5

21 2004 40.4 178.6

22 2005 40.4 192.8

23 2006 40,4 200.3

24 2007 40.4 208.1

25 2008 _ 40.4 216.2

26 2009 T 40,4 224 .6

27 2010 40.4 233.3

28 2011 40.4 233.3

29° 2012 40,4 233.3

30 2013 40.4 233.3.

31 2014 40 .4 233.3

32 2015 40.4 233.3

33 2016 40.4 233.3

34 2017 40.4 233.3

35 2018 40,4 233.3

36 2019 40.4 233.3

TOTAL 1975.1 5031,7

Source:! The Team
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Fig. 5.25 IMPACT OF PORT ON REGIONAL ECONOMY

Phuket Deep Seaport
Roles and Functions Required

As described in 5.3.1, Phuket Deep Seaport is situated very near to the international
shipping route, only about 110 kilometers away from the route. The location is con-
ductive to diversion of ocean going vessels to call Phuket Deep Seaport which has

such base cargo as rubber and tin for export.

In contrast to Khanom Deep Seaport, Phuket Deep Seaport has very limited area ad-
jacent to the port which restricts the functions of Phuket Deep Seaport. As described
in 5.3.2 1), port has two major functions, namely, as a jimction between sea and land
transportation and a base for industrial activity. Because of land limitation, Phuket
Deep Seaport cannot be a base for industrial activity but function as a base for iﬁter—
national cargo distribution. Accumulation of urban functions and amenities as well as
brisk activities of commerce, business and industy is one of the most indispensable
factors that attract more international ship calls. From this viewpoint, Phuket is con-
sidered to have enough potential to be an international shipping center on the An-
daman Sea Coast of the Malay Peninsula. In spite of the potential, however, it is
rather difficult to be really an international commiercial port because of fierce com-
petitions among such ports as Penang, Kelang and Singapore Ports. Improvement of
port facilitics to accommodate full container vessels and port sales to shipping com-

panies, consignors and public in gencral are examples for this kind of competition.
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It would be reasonable-to consider that Phuket Deep Seaport is an alternate commer-
cial port to and from the western sitnated countries (o Barigkok/Laem Chabang
Ports, not only serving to its immediate hinterland but also to the whole country. In
order to fulfil this function, it is a vital issue to dc'velop inland transportation network
with a special emphasis on direct linkage between the port and Bangkok, which will
be achieved by railway extension from Khiri Ratthanikhom to the port. The availabili-

ty of alternative route to and from the western situated countries will cfficiently meet

. various transportation demand of product mixture in terms of timing and cost. In re-

cent years, Thai manufactured or assembled televisions and radios, air conditioners
and refrigerators, clothes and footwear, electronics and integrated circuits are finding
profita_ble markets in the western situated countries. Phuket Deep Seaport supported

with railway link is expected to contribute to promoting this tendency further in the

future.
Phuket Deep Seaport in the Coastal Shipping Network

In the circumstances of competition with such international ports as Penang and
Kelang, it would be a better way to concentrate investment on Phuket Deep Seaport
sa as to follow these preceding international ports. Though Krabi and Kantang Ports
mighit be another candidate for international port, coexistence of plural international

ports in the vicinity could not go well together,

Krabi is endowed with deep water level offshore to Ban Khlong Sai_. At this moment,
hc)wevér, there is no accumulation of urban facilities and amenities to support an in-
ternational commercial port in the nearby area. Good natural condition itself is an im-
portant factor to sefect the site of deep seaport but accumulation of trade activities
established in the history is as important as natural condition to support international
commercial port. In this regard, Kantang has a long history of international trading
with the supporting city of Trang. However, Kantang Port is a typical riverine port to
which ships have to travel a long channel of 27 kilometers to open sea, geal.'ing to tidal
fluctuations. The limiting depth in the channcl of minus 2.5 meters and the rock over
a short length appears (o be a critical factor with respect to increased porl utilization.
Though both ports might have potentials to ship abundant mineral resources produc-
ed in their hinterlands, they have less opportunity than Phuket to be an international
commercial port in the foreseeable future. Based on the above considerations, Krabi

and Kantang Ports are betier used as a feeder port to Phuket Deep Scaport as far as

general cargoes are concerned.
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. Vlewpﬂlilt of port comtructlon and maintenance,

it is a common practice Lo preparc private jet-

As to the export of mincral resources, _
mineral resources. These car-

ties to aécommodqte international carriers for specific

riers are operatcd on tramper basis in accordance with (,onmgnorf; requests, resulting

in a rathet low opcmtmg raie of the jetty. Loading and unloading eqmpment required

for mineral resources arc dlffelent from those required for general cargo. Flom the

[hcte is no necessity to integr ate
wharves for general cargo and jettics for mineral resources. More efficient way would
be to allow/encourage development of private jetties for mnm_xal résources at suitable

focations with sufficient attention to environmental destruction because the improve-

ment of riverine port necessitates huge amount of capital and maintenance dredging

cost for accepting international carriers.

Phuket Deep Seaport should be used as a center port on the Andaman Sea Coast with
such feeder ports as Krabi and Kantang. General cargoes for overseas market are to

be forwarded from these ports to Phuket Decp Seaport, where they are transshipped

to ocean going vessels.
Development Plan by the Fifth Five-Year Plan

The existing Port of Phuket is located at Khlong Tachin being three kilometers cast of
Phuket City. This port has small jetties for fishing boats on the both banks of the
Khlong Tachin River and 50 meter long wooden pier used for container barges. Con-
tainers stuffed with rubber are transported by barge equipped with gear for loading

on a feeder container vessel offing,

The feeder vessel takes the containers to Penang or Singapore for transshipment. A
jetty exclusively used for Thaisarco is at Ao Makkham being seven kilometers south
of Phuket City. The proposed new deep seaport of Phuket is scheduled to be con-
structed at Ao Makkham, north of Thaisarco’s jetty. The first phase construction is
composed of two berths with the length of 360 meters, wharf w.ith the depth of minus
10 meters, channel dredging with 120 meter width and minus nine meter depth, and
turning basin with a diameter of 360 meters. It is estimated that the site can accom-
modate a port development up to six berths. These features of the new port would
make the port available to most of the world fleet of general cargo/part container
ships -and would allow first generation container vessels of approximately 15,000
DWT, 800 TEU (converted to 20 feet container) capacity to call.

-~ 118 —



4

Future Transportation Demand

Phuket Deep Seaport will be a sole gateway to the western situated countries facing to
the Andaman Sea. The expected regular calling of ocean shipping can offer easy and
timely access to world markets not only to the South but also to the whole country.

Future transpor- tation demand rclated to Phuket Deep Seaport can be categorized
into the following titles :

Export of products-produced in the hinterland.
Direct import of specific cargocs needed in the hinterland.
Direct shipment of general exports and imports of the country.

The first and the sccond titles are considered to be original purposes of the deep
seaport construction, However, the third title should be paid more attention from the

following aspects :

Through the development of East-West Link, Phuket Deep Seaport is not an isolated
port from Bangkok and other regions but connected directly with any other part of
the country. This will greatly cohance the role of Phuket Dcep Seaport as an alter-

native gateway to the western markets to Bangkok/Lacm Chabang Ports.

The gdvernmc’nt has been promoting special development sirategies to diffuse growth

and decentralize economic activities from Bangkok Metropolis to the other regions so
as to reduce interregional and urban-rural disparitics. This will bring about several
economic activity centers of substantial magnitude scattered in the country. The
availability of alternative export and import routes to and from the western market
from these centers will efficiently meet their various transportation demand of pro-

duct mixture from the viewpoint of cost and timing.

Laem Chabang Port is planned and designed as the cxtension of Bangkok Port to
overcome the constraints of the latter. In the long run, it will increase its importance
as the main gateway 1o the country and Bangkok Port will then become a supplement
of Laem Chabang Port. This transformation from Bangkok to Laem Chabang will
considerably affect the import and cxport of the Western Region from the aspect of
inland feeder transportation. Phuket Deep Seaport will become another prospective

gateway to the western market for the Western Region.

- 119 -



Cargo handling volume of Phuket Decp Seaport in 2000 is estimated at 173,000 tons

for coastal shipping and 859,000 to 1,253, 000 tons for 111temat10nal shlppmg as shown

in Table 5.18. Expo:t ‘from other regions via ‘Phuket Deep Se'lpmt is estimated on the

assumptions that cargoes for export from Nor theur, NO]{hC’lStClll Bastern and Cen-

tral Regions and Bfmgkok Metropohi; will be forwarded to Bangkok/ Laem Chabang

Ports, and that exporting cargoes to the western situated countries from the Westel n

ReglOﬂ will have a possibility to be forwmded to Phuket Deep Scaport. The future
growth rate of export of the Western Region is based on the estimation by “Western
Region Planning Study”; 2.5 percent under trend projection and five percent under

trend and regional/national push policy.

Table 5.18 CARGO HANDLING VOLUME OF PHUKET DEEP SEAPORT 1IN 2000

Umt 1,000 ton/year

-_Ca'rgé. Domestic Foreign . Total
‘Rubber 119 186 © 305
Palm Oil 54 109 163
Fishery Products — 30 30
Tin — 35 35

* Others - 163 163
Fertilizer — 46 46
Expmt from Other Regions — ©290-684 - 290-684
Totai 173 859 - 1 253 1,032 - 1,426

Source: The Team

5)

According to the estimated transportation demand in 2000, four to five berths will

- become necessary for international shipping. After the completion of the first stage

construction of two berths, future expansion should be studied in coordination with
the subregional development of the Upper South and improvement/development of
Fast-West Link.

Port Expansion Plan

To cope with the expected increase of cargo handling volume, an expansion plan of
Phuket Deep Seaport was sketched based on the following viewpoints :

To cover the first stage construction plan by the Fifth Five Year Plan
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1)

To minimize the construction and maintenance costs as much as possible
To prepare additional berths required for ocean going vessels of 15,000 DWT

To provide berths for coastal shipping vessels including ferry boat to 'be_ operated bet-
ween Phuket and Krabi and small crafts for port operation.

Port layouts for the first stage and for the year ZDOO are as shown in Flgules 5. 26 and

: 5. 27, respectively. New berths added to the first stage are two berths fon ocean gomg

vessels, two berths for coastal shipping ‘vessels and one berth for fer ry boat. Capital
construction cost including cargo handling equipment and floating craﬂs is estimated

at 1.4 b1lhon baht, inclusive of cost for the first stage construction.
Kantang Port
Issue Regarding the Improvement of Kalltang Port

Since the past Kantang has played a very important role as an entrance to Thailand
from the Andaman Sea Coast. It is linked by railway with Nakhon Si Thammarat and
the Lower South, and has thus expanded its hinterland as well as develobed its
facilifies as a major port in this area. However, it was developed as a riverine port.
Although this-is quite reasonable under the then conditions of navigation dcpen.deht
on small boats, bul it has been increasingly difficult for the riverine 15011 constrained’
by natural conditions to meet the recent ad\;ancement of navigétion making. frequent

use of larger vessels.

The most crucial weakness is the channel of 27 kilometers which links the port and the
inooring point. On average depth of niinﬁs three meters is available, but in one point
at the bend depih is limited to minus 2.5 meters. Hence the size of vessel is limited to
300 tons and -larger_ships have to wait high water before navigating through the chan-

nel. In fact Maunsell Report in 1978 commented on this issue as follows:

The limiting depth in the channel of minus 2.5 meters and the “rock” over a short

' length appears to be a critical factor with xespect to potentnal for increased port

utilization. A proposal by Kampsax Lo reahgn the ch'mnel by cutting through Ko To

Island has not been implemented, the suspected reason being the hard dredging en-

countered in this area. “Physical investigation including borehole drilling and seismic
traversing” would be needed in this general area to determine the optimum channel

location and to facilitate the application of suitable dredging plan according Lo the
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‘;Coasﬁai Porté. Study” by Maunsell Consultants Lid. In April,"'l 050 P.A.93.

Though some studies were conducted on the nmprovement of K’mtang Port any im-

provement has not been m'lde for these 12 vears since the Lomplé‘hOl‘l of municipal

pier, mainly duc to the dafflculncs mentioned above.

Accordi'n'g"to the past'customs record, major commodities handled at Kantang Port

_in recent years are as shown in Table 5.19 (years are picked up just to see the trend)

“fable 5.19 CARGO HANDLING VOLUME AT KANTANG PORT-

Unit: 1,000. tons/ycar

1974 1977 1981

27 34 73
119 72 _ 2.5

_ 57 37 33

Fish landing , 80 97 124
Other commodities 15 10 14.5
298 250 ' 247

Source: Statistics of Customs

Cargo handling volume at municipal pier- '_excluding oil and fish landing which are
handled at their private wharvés shows a decreasing trend; 191,000 tons in 1974,
119,000 tons in 1977 and 30,000 tons in 1981. Though_mo'st of this decrease is caused
by _cu'rlailr'nent of cement export, this fact will indicate that Kahtang Port has been
deprived of its importance year by year due to the out-of-date facilities to.meet the re-
cent transportation demand. Stagnant port activity has resulted in reduced employ-

ment opportunity of people in Kantang D_isirict.

- In \uew of the above de.scnbed situatioris and the development strategy of the Upper
South, impmvement of Kantang Port is considered necessary to the extent that the
vessel size of 600 to _1,000 DWT can na\_rigate the channel to municipal pier. Through

- this improvement, Kantang Port can perform the following functions :

In the long run, Kantang_Pdrt can play a role as a feeder port to Phuket Deep Seaport
because this size of vessel is considercd most efficient for coastal shipping. The effi-
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ciency of the coastal shipping will be greatly reduced if it is dependent on the vessel
size of 200 to 300 DWT, '

_In the commg decade, Kantang Port can piay a role as an mtcmauonal port sup-

plcmentaly to Phuket Deep Seaport. It wﬂl take ‘about a decdde that Phuket Deep
Seaport can be a full fledged mtelnauonal commercial port fr o, the commencement
of construcnon Kantang Port is expected to substltute for Phuket Deep Seaport with
its accumulated experience of international slnppmg The maximum vessel size of
about 3,000 DWT can navigate the channel by gearing to tidal flictuations of the
port.

In very near futuie, it is expected that mcreascd ship calls to Kantang Port w111
stimulate the economy of Kantang District. The restrictions that ships can not accéss
to the port except for the period of high water spring prevent many ships from using

the port. Elimination of this obstacle has certain effect of inviting more ship calls.

Improvement of Kantang Port

A detailed survey of the river and tlﬁe 27 kilometer long access channel was made by
“Kantang Port Study” by Kampsax in 1972 in order to find ways of r‘educiﬁg the costs
of 'mai'ntenance' dredging. The target depth of the channel is four meters but the rul-
ing depth is only about three meters. Many of the larger vessels must wait for the (ide

before negotiating the charnel and this results in considerable loss of shi.p time,

1t was recommended that the channel should be realigned, since the dredged channel

at certain locations deviates from the natural river channel, and also because the scour

-~ effect of the river could be increased by the damming of some of the river branches.

The major scheme would be the cutting of a new channel through Ko To where there
is a very sharp S-curve. Another recommended improvement was the closure of the
Stunt Channel between the Islands Kho and Laen, in order to eliminate the tendéncy

to form shoals in the navigation channel.

Another major recommendation was that a sand trap should be dredged upstream of
the port in order to catch sand brought down by the river before it is deposited in the

navigation channel. Such a scheme would reduce the need for maintenance dredging

considerably.

The final recommendation concerned the provision of navigation aids in order to help

vessels negotiate the channel.
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Through reviewing the 1‘ep‘o'r_t, we estimated rough project cost including repair cost

of municipal picr as shown below :

(D) Survey and mvestlgatlon : 5.0 million baht
(2) Cuttmg of a new ch'umcl (9 kilometers) ' 80.1
(3 N'lwgatlon dids : ' 2.0
(4) Repair of municipal pier - LS
Total | 88.6 million bah

Figures 5.28 and 5.29 shows the channel to Kantang Port.

In the re-estimation of the project cost, the closure of the Stunt Channel and a sand
trap to bé dredged upstream of the port are not included because we are not sure the '
effects of these measures at this moment. Detailed survey and iilvesi.igation sh_ouid be
performed to confirm the effects of these measures as well as to get the data necessary

for estimating the dredging quantity.

By these improvements, vessels of 600 DWT can negotiate the channel to n‘iunicipal.
pier at anytime without waitiﬁg for high tide. "I‘hé tidal range at Kantang Port is
. observed at plus 3,93 meters for high water springs, plus 2.23 meters for mean sea
Jevel and puls 0 53 metcrb for low water spriitgs. Vessels of 3,000 DWT can negotiate

the channel by gearing to the tidal ﬂuctuatlons.
Immediate action will be very necessary for the improvement of Kantang Port in

order to -revitalize the economic activity of Kantang District including . fishery
development.
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61

CONDITIONS FOR IMPLEMENTATION

EAST-WEST ROAD LINK

The total length of East-West Road Link reaches 224 kilometers from Surat Thani to
Phuket Deep Seaport, comprising of 10 sections as s!_mWn in Fig, 5.17. Though each
section can have such specified functions to perform in their respective locations as
additional access. to urban area, agricultural devclopment impetus to the area
alongside, and substitution to an old bridge, the chain of these se_ctibns forms region-
wide functions to connect the east and west coasts of the peninsula, thereby attaining
better access to-Phuket from Surat Thani/Bangkok. East-West Road Link should,
therefore, be developed as a package of these sections.

Usually, development/improvement bf national highways is budgeted section by sec-
tion in accordance with the priority derived from ficld survey and econormic analysis.
From the viewpoint of sﬁbregional development of thc Upper South, however,
viability of East-West Road Link should be studied in the aggregate and the schedule
of phased construction be worked out section by section based on cconomic,

budgetary and construction capacity analyses.

On top of national and provincial highways under the jurisdiction ot DOH, rural
roads which give access to agricultural field, mining deposits and villages have been
developed by prov.inces with the assistance of Public Works Department, Office for
Accelerated Rural Development and so on. It is preferable to make good use of these
roads for covering wider range of access to every part of the corridor arca. East-West
Road Link is required to promote development of the corridor area, especially such

inaccessible arca as Khiri Ratthanikhom and Ban Muang Mai.

Another aspect to be taken into consideration is to provide good access to candidate
industrial sites and important transportation nodes. Along East-West Road Link,
several candidate industrial sites are planned to be located, for instance, Surat Thani
Industrial Bstate, Phangnga Industrial Zone, Phuket Airport Industrial Estate and
Phuket Small Industrial Zone. These industrial sites call for efficient transportation
infrastructure to accept malerials/labors and forward their products to market. It is
necessary to provide well-suited linkages between the industrial sites and East-West
Road Link. .Along East-West Road Link, there are such important transportation

nodes as Phuket Deep Seaport, Phuket and Surat Thani Airports and major raifway

‘stations. Taking into account that these transportation means can fully accomplish

their functions only in combination with feeder road transport, appropriate linkages
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6.2

between them should be established as well.

EAST-WEST RAIL LINK

The main function of East-West Rail Link is to connect the east and west coasts of the
peninsula, providing direct access between Phuket and Bangkok. This rail link can

perform its function by being connected to the Southern Main Line. This means that

the cfficiency of East-West Rail Link will be entirely dependent on the efficiency of

the whole railway network.

As explained at the begilming of this report, railway was first modern breakthrough
of inland transportation and kept its monopoly for several decades until highway net-
work was extended to every part of the conntry. During the period of seller’s market,
supply of railway service was at the discretion of the State Railway of Thailand with
little attention to the demands. In accordance with the development of highway net-
work, however, the monopoly was gradually being collapsed and substantial part of

the transportation demand shifted to road transport.

Though there are many factors that affect the choice of transportation Iheans, speed
is the most important one of all the factors. it takes 12 hours and 15 minutes from
Bangkok to Surat Thani by express train, while it takes ten hours by bus. To cope
with the competition, speed up of train operation is the most important issue to be
tackled. Average running speed can be increased not only by improvement of facilities
but also by improvement of softwares, such as

reduction of time to spare,

reduction of such waiting time as crossing, passing and connecting, and

reduction of stations to stop.

Speed up can produce good results of reducing train hours which saves one of the big-

pest cost items of personnel expenses.

It is also a vital issue to supply flexible railway service to- changing transportation
needs. A person will have various critctia of choosing transportation means, depen-
ding on his occasion and destination. Express trains on the Southern Line is con-
sidered to be operated to connect Hat Yai with Bangkok. Departing and arriving
schedule at Bangkok and Hat Yai is pfogrammed in the daytime for the convenience
of passengers, These express trains pass the area between Prachuap Khiri Khan and
Surat Thani in the night time when feeder transportation means is not available there.,
To the contrary, buses are operated beiween Bangkok and every province in the

South by more convenient schedule. To get the passengers back to railway, railway
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service should be restructured to meet demands.

In recent five years, cargo trausportation by railway showed a stagnated tendency.
Though the reasons for this can be attributable to unfavorable competitiveriess of
railway in terms of speed and cost, the mosi (fecisi\fe factor will be low reliability of
railway trans- portation in terms of punctuality, damage and loss. Uncertainty of
wagon preparation and no confirmation of arrival time to destination do not comply
with the recent transportation demand because transportation is regarded as one of
the whole process of produciion and sales management. Under the existing system,
train hours stopping at stations/yards is longer than the train hours running on rail.
Assortment operations at marshaling yard is supposedly the main reason for this
uncertainty. To restore the competitiveness with road transport, ii will be very
necessaty to develop an interregional rapid freight train system with no reliance on
marshaling yard which extremely takes time and manpower. The number of cargo

handling stations will necessarily be limited.

Unfavourable phenomena to railway usually appear firstly in cargo transportation
-and then the samec phenomena prcvail 1o passenger transportation. Every effort
should be concentrated to overcome these problems by looking into changing market
situations. Whether East-West Rail Link will be successful or not depends fairly on
the competitiveness of the whole railway system with road transport, although the
distance of 830 kilometers between Phuket and Bangkok warrants the superiority of

railway 1o road transport.

Prefiminary fimancial analysis of East-West Rail Link was performed to get the broad
overview of profitaBility of the project. In case every cost is included, the Financial
internal Rate of Return (FIRR) is calculated at 3.6 percent. In case of excluding con-
struction cost from the total cost, the FIRR is calculated at 11.7 percent. These resulls
suggest that this project can be self-supporting if construction cost is subsidized by
the government. Considering that this project associated with East-West Road Link is
estimated to produce substantial benefit from the viewpoint of nationat cconomy, the
subsidy from the government is indispensable to materialize the benefit. On the other
hand, improvement of competitiveness and efficiency of the whole railway system

should be pursued intensively for the better financial return from the project.
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f)

" port at this moment

INTERNATIONAL PORT DEVELOPMENT

Ports of Thailand are Lornposed of Bangkok Port which is (he only one mtematlonal
and small local ports which are used mainly for landing fishes and
oil products and forwarding resources Lo transhipping ports. Based on this historical

port stluctme, authorities for port construction.and operation are consisted of Port

Authiority of Thailand which has the general rCSDOlISlbIllty for Bangkok Port, the
Harbour Department which has the responslbihly for construction and dredging of
small local ports and local agencies which have operational rcspcmsnblhty of small
local ports. In view of the consecutive programs of new inter national port construc-
tion, however, this institutional framework 18 consi_dered inappropriate to tackle the

coming port development, together with the lack of unified pelicy on port

development.

in contrast to the past, the coming decade could be the crucially important for port
development of the country. Four international port development works are expecied
io be im.plememcd, namely, Laem Chabang Commercial Port, Map Ta Phut
Industrial Pori, Songkhla and Phuket Ports in the South. Laem Chabang Port is
planned to overcome the natural and capacity constraints of Bangkok Port. Map Ta
Phut Port is the first industrial port which supports the overall development of the
Eastern Seaboard. Development of these two ports are promoted mainly from the na-
tional point of view. Songkhla and Phuket Ports will produce a great economic
stimulus 1o the southern part of the country by providing direct linkage to the interna-
tional market. Development of these two ports has different implication from that of

the above iwo, placing a greater emphasis on regionatl development. Considering that

-some part of the export products from the South are presently forwarded to Penang

for transshipment, port competition will become inevitable among the ports on the

Malay Peninsula.

With the advent of diversified port development, the institutional framework for port
administration should be transformed {0 cope with the new situations. The main

fields requiring for restructuring port administration system can be enumerated as
follows :

Specifying the roles of national and local port authorities

Though the major purpose of Bangkok and Laem Chabang Ports is to facilitate the
interface between sca z_md land transport, greater importance will be placed on

Songkhla and Phuket Ports for their regional development effects. In this conse-
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3)

4

quence, port anthorities of Songkhla and Phuket are required to have both functions

of efficient port administration and promotion of regional development. The roles of

national and local port authorities should be clearly separated, the national port

authority specialized in national port development policy and overall administration

of all the ports and the local port authorities specialized in planning and management
of a specified local port.

Integrating port construction and operation into an unified body

The ports to be newly developed havé different characteristics depending on their ex-
pected functions. Port operations will differ each other, resulting in different require-
ment for hardware system and maintenance which should be in full accordance with
utmost efficiency of port operation. In view of the above, port construction and

operation bodies should better be integrated into an unified body.
HExpanding the port area under the jurisdiction of port authority

In contrast to small local ports in the past, the ports to be newly developed would
have conglomerated facilities in the adjacent area of port, for instance, industrial
sites, warchouses, distribution centers/terminals, commercial zones and so on. In
order to attain efficient interfaces among these facilities and prepare for the future ex-
pansion of the area in accordance with the programmed scheme, the area under the
jurisdiction of port authority should not be limited only to whart area but extended to
the whole area identified by the scheme. This is an effective way to prevent en-

vironmenial destruction as well.
Establishing well coordinated linkage between sea and land transport

In the anticipation of increasing container transportation for the international shipp-
ing, the new ports will be equipped with container handling facilities, For the smooth
flow of container to and from port, however, the existing system should be reviewed
taking into account that container transportation has been increased for bringing seal-
ed containers from consignor to consignee with minimum documentation and time

consumption. Well coordinated lnkage between sea and land transport is essential to

‘the efficiency of container transportation.

— 133 -



5) 'Promoting pOi‘t"Sales‘ activities '

It is very unportant 1o 1ntroduce modem managcment system to port oper atlon
-’I‘hough modern mamgement system pervades to evely aapect of nnnagement salcs
: plOIIlOt]OH would be most v1tal fon newly developed poits: Even majm mtematlonat
ports in the wcnld have been deploymg then salcs act1v1t1es to mvxte mo:e °lnp calls to
them. Port authoutles should try thcu every effort to mcwase their cargo handlmg
~ volume. Rcasonabie advertleement of the pmt and close contact with shippmg coin-
pames/agents, domestic as \veIl as inter fiational commeree:and.mdustry grtoups and
"othef_pfjosoective éllStoniel‘s could e()'ntribt_lte greatly to i'i'np'roving t’heb’ort image, in-

forining the possible business chances and promioting a steady growth of the port.

“These issues should be fully taken into -account also for developing Phuket Deep

Seaport and Khanom Deep Seaport.
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7.1

TELECOMMUNICATIONS (TELEPHONE)

EXISTING SITUATIONS "

_Telephonc servxces in terms of numbel of lmes per 100 populauon in 1982 was one far.
.the: whole countiy, 5. 5 for Bangkok Metmpohs dnd 0.3 for provinces. Though

telephone services are expanded at a veiy rapid pace the country s economic and
social development .is p} oglessmg ata hlgher growth late In consequence the expfm-
sion of telephone services fails to keep up with-that of public clemand for phoncs

Numbm of lines per public dem'mcl Whlch mdlcates the supply/demand situations of

phones, is said to be 62 percent for thc whole country, 63 percent for Bangkok

Metropolis and 40 percent for provinees. Subscnbc;s complamts cover long phone- -

installation delay§ temporally’ useless phones due to the msufﬁment channel capacity
at peak hours, indirect international telephone call and noisy disturbances during

conversations.

Direct dialling service is available for domestic long distance calls through the national

center located in Bangkok. Four tertiary centers in Central, North, Northeast and

- South Regions are connected with Bangkok, through which long diStance calls are

transm'itt'ed'to' one another. Telephone network for the South is as shdwn in Figure
7.1. Capac;ty of the main lin¢ to the South is 5,400 channels up to Hua Hin, 3,600
channels to Thung Song and 1,800 channels to-Yala, watclung stations in the South

and the the Upper South consist of three levels of station:

“Secondary Station in the South

Yala, Hat Yai, Thung Song, Phuket, Phun Phin {Tertiary)

Primary Station in the the Upper South
Surat Thani, Phangnga, Phuket, Krabi

" Local Station in the the Upper-South

(Surat Thani) Surat Thani, Phun Phin, Chaiya and Ban Na San

| (Phangnga) Phangnga, Takua Pa

(Krabi) Krabi
Capacity of the branch line connecting secondary station with primary station is com-

posed of 300 channels and that of the end-section line connecting primary station with

local station is cornposed of 120 channels.
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Supply/demand si'tu'uions of telephone services in the the Upper South is as shown in

- Table 7.1. Number of lines per public demand is 48 percent for thc the Upper South;

_62 percent for Surat Thani, 32 percent for Phangnga, 42 percent for Phuket and 39

. percent for Krabi. Though thefe are some differences among provinces, publ:c de-

‘mand for phones is barely satisfied at a level of 50 percent in the area acccss:ble to

. telephone services, Applu_:ants for telephone services are classified into two-groups ac-

cording to a priority fist prepared by Telephone Organization of Thailand (TOT); a

group with no/less wait_ing for the installation and another group with long {vaiting.

- Private -companies without promotion priviledges by Board of Investments and
households in general belong to the second grdup.

Table 7.1 SUPPLY/DEMAND OF TELEPHONE SERVICES
IN UPPER SOUTH

(1) (2) 3 4) (3)

Line Main Tel. Waiting Required Ratio

Capacity. Station No. of (1)/(4)
{No) (No.) - (No.) Subscriber (%)
Upper South 6,200 5,359 7,627 12,986 48
Surat Thani (077) 3,000 2,248 2,594 4,842 62
- -Surat Thani 2,000 1,323 2,041 3,364 59
— Phun Phin - 600 540 99 639 94
— Chaiya 200 191 67 258 76
-~ Ban Na San 200 194 387 581 34
Phangnga (076) 600 569 1,285 1,854 32
-- Phangnga 400 370 . 33 403 99
— Takua Pa 200 199 1,252 1,451 14
Phuket (076) 2,200 2,142 3,124 5,266 42
— Phuket 2,000 1,958 2,826 4,784 42
" - Thalang 200 184 298 487 4
Kiabi (075) 400 400 624 1,004 39

Note: 075 Arca Code for Thung Song
076 Area Code for Phuket
077 Arca Code for Phun Phin

Source: Telephone Statistics 1982 by TOT
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7.2

The coverage zones of felephone services ini the the Upper South are usually within a

‘ raqu of’ fwe k]lometers frofn the nine local stations. The area accessible to telephone

ser wces is xoughly estimated at 3.2 percent of the whole are of the the Upper South '

i Apphcams frot remote atea outside TOT’s coverage zone are forced to install VHF

radio transmission c;ystem at then own cost under the juusdxcanon of TOT, Prwa.te'

companies as well as houscholds in general have to bear the installation cost of about

200,000 baht.

The present problems of telephone services in the the Upper South can be itemized as

follows:

Long waiting for telephone installation due to chronic shortage of exchange capacity.

Long and indefinite waiting for ldng dist'ance_ calls due to shortage of traffic capacity

{channels) in peak hotrs.

Limited accessibilily to telephone services due to underdevelopment of network.

DEVELOPMENT PROGRAMS

The Econmmc Development Prolect (EDP) of TOT 1984 - 1988 aims to achicve the

followmg four objectives:

To expand the line capacity in areas already serviced so as to meet demand, and to ex-

tend the service into new rural communities up to subdistrict level,

To raise the standard of services by improving existing services and introducing new

ones.

To increase the network’s strength and capacity in line with the country’s develop-

ment policy to comply with the increasing long distance traffic.

To expand the public telephone services so as to meet demand, especially in tourist
arcas.

The EDP calls for the extension of local telephone services as shown in Table 7.2 The
line capacity of the country is planned to be increased from 500,000 in 1982 to
1,951,000 in 1988. At the end of the project p'criod, the line capacity is expected to
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1each 1 193 000 in Bang,kok Metlopohs and 758, 000 i in pr ovinces. The composition

- ratio of the hne capacity of provinces will be raised from 31 percent in 1982 to-39 per-

cent in 1988, thc expansion rate bemg 30 percent pel annum. The line capqcuy in the

: South is scheduled o iner ease from 25,700 in 1982 to 138 000 in 1988.

Table 7.2 ECONOMIC DEVELOPMENT PROJECT OF TOT 1984-1988
(NUMBER OF LINE CAPACITY TO BE ADDED}

Line Capacity AfterEDP  AddinEDP  Total Lines -
30/9/1982" 1977-1984  1984-1988 After EDP 84 - 88

Whole (_:o;mn-y 499,663 (100.0) 997,959 (100.0) 953,522 1,951,481 (100.0)

Metropolitan 345428 ( 69.1) 660,800 ( 66.2) 532,520 1,193.320 ( 61.1)
Provincial 154,235 ( 30.9) 337,159 ( 33.8) 421,002 758,161 ( 38.9)
Noith 27478 ( 5.5) - 717971 ( 7.8) 99,410 177381 ( 9.1
Northeast 30,582( 6.01) 71,191 ( 7.1 120,032 191,223 ( 9.8)
Central 70,473 ( 14.1) 123,641 ( 12.4) 127,978 251,619 ( 12.9)
South 25,700 ( 5.1) 64356 ( 6.4) 73,582 137,938'C 7.1)

Note: 1) EDP stands for the Economic Development Project of TOT
2) () indicates a composition ratio in percentage

Source: TOT

It is planned for the the Upper South that the area accessible to telephonc services will

* be expanded from nine districts to all the districts as shown in Table 7.3 and Fig. 7.2.

The total lme capacity is to be increased from 6,200 in 1982 to 44,500 in 1988, at an ex-

pansion rate of 39 percent per annum. The line capacity for the area accessible to

telephone services at present will amount to 31,300 while the telephone_serwces to new
rural communities will amount to 13,200. The coverage zone of telephone services in-
the the Upper South is roughly estimated at 14 percent of the whole area of 'tl_1e the

Upper South on the assumption of five kilometers radius for cach coverage zone.

On top of the above mentioned expansion of telephone services, the EDP plans to im-

- prove the quality of telél.:)hoqe services. The promotion of mstalling Stored Program

Control (SPC) Digital Swiiching Equipment will greatly help transmit various kind of
information on the same communication network as illustrated in Figure 7.3. In c'o_n~
ventional com:ﬁunicati_on system, different kind of network is required for telephone
services, telex s.ervic'es, data transmission services and so on. These different kind of

information, however, can be transmitted simultancously through inhouse connector

to digital network.
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Tabie 7.3 EGONOM!C DEVELOPMENT PROJECT OF TOT 1984 1988 N
. Unit Humber of 1ines

.'Line'Cabéeity  -Aftef-ﬁnp ) Add in’ EDP ~ Wotal Linmes
©39/9/1982- - "1977-1984 '1984-1988 -~ After EDP 84~ ~88

. ;Lin_'e_s Date. .. o0

._P___;‘—'w—nﬁ—."-——

Surat Thani 3,000 .- _ 6.,'800." U 378 L _ 19 178
‘Surat Thani ) 2 poo ..o 4,000 5 ,618 OCT_ﬁﬁg* S 9,618
Phun Phin R 600 . 800 b, 024 _OC_l_;S'_f) e 1,824
Ko Sarwui e 600 400 OCT 86 - 1;090 -
Chaiya i - 200 S4000 0 600 JAN B8 1,000 -
Ban Na San- - . - 200 1,000 . 512 APR 87 1,512
Khian Sa - : - 128 sgp 87 - . 128
Pharasaeng = - - - . 256 .NOV: 87 o256
Wiang Sa | - - 1,024 JUN 87 1,024
Khiri Ratthanikhom " - = . 256 :DEC 87 _ 22560
Phanom ' - - 128 FEB 88 . 128
Tha Chang s - 512-DEC 86 512
Don Sak - - 512 AUG:B7 o512
Ban Ta Khun - _ 128 JAN-88" 128
Ban Na .Doem - - _ 256 0CT 87 256
Tha Chana ~ ' - " 512 FEB 87 512
Kanchanadit - - 256 MAR B8 - 256
Ko Phangan - - L - 128 APR 88 128
Chai Buri - - 128 MAY 88 - 128

Phangnga _ 600 2,600 5,376 : - 7,976
Phangnga 400 600 400 MAR. 86 1,000
Khapong - - 256 AUG 86 256
Ko Yao - - 512 MAY 86 _ 512

- Khura Buri : - . - 512 JUL 86 - . 512
Takua Thung ' - - 512 NOV 86 o 512
Takua Pa - 200 . 2,000 1,072 APR 86 . . 3,072
Thap Put - : - 512 JUL 86 512
Thai Muang ' - - ' 600 SEP 86 ' 600

- Khok Kloi . \ - .~ . . 1,000 JAN 87 - 1,000

Phuket 2,200 7,000 6,672 ; : S 13,672
Phuket _ 2,000 6,000 4,272 MAR 86. 10,272
Thalang = 200 400 600 APR 86 1,000

_Krathu - ' © 600 400-JUN_86 : 1,000
Chalong - . - 1,000 AUG 86 _ 1,000
Ao Makkham - - 400 OCT 86 - ' 400

Krabi,. . = . 400 2,000 1,664 _ 3,664
Krabi:’ ST 400 2,000 0= 2,000
Ao Luk . L= . - .- 512 MAY 87 512
Khao Phanom - - 128 SEP 87 128
Plai Phraya - ' - 128 ocT 87 - 128

. Ko Lanta o - . 128 NOV 87 128
Khlong Thom - - 256 AUG 87 . 256
Nua Khlong = - L2 : - o 517 JUL 87 o 512

Study Area Total 6,200 18,400 26,090 44,490
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Fig. 7.3 COMPARISON BETWEEN CONVENTIONAL SYSTEM
- AND DIGITAL NETWORK SYSTEM o

FUTURE REQUIREMENT

ED_P 1984 to 19'88_1'3 expected to improve the telephone services to a great extent in
terms of number of lines ﬁer 100 population (to be 3.2) and the érea accessible to
‘telephone services. To attain these goals, however, the project’s dpetating budeget
amounts to about 37,460 million baht _co'mprising 13,380 million baht in-lbcal curren-
cy and 19,080 rﬁillion baht in foreign c_u'rrenciés. Funds will come from'T..()T revenﬁ_e
and subscribers’ deposits, am011ntiﬁg to 3,630 million baht; telephone bonds and
miscellane.ou's sourees, 6,415 _miliioh baht; ‘and increase in TOT funds other than
loans, 8,335 million baht. Without budgetary cooperation from govemfneﬂt_,kuccéss
of EDP entirely depends on TOT’s ability to raise fund. The TOT’s privatizatioﬁ ‘

policy is_one of the steps to mobilize funds which will allow for the rapid expa'nsion of

services.-

‘From the viewpoint of regional development, further emphasis should be given to the
expansion of network’s strength and capacity in the succeeding EDPs. Among
various-factors affecting industrial locations, availability of easy access to information

sources is one of the most important factors. Development of efficient international
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‘communication chaﬁnels has another import'anee in the face of'acee!emting'intema-
tlonah:atlon The the Uppea South is expected 10 be developed pnmanly through
dependence on tourism business and manuf*\etuamg industries based on its abundant
.'ioeai tesomces “Tourism busmess will generate multt directional telephone secvices,
inter natlonally reglonally and locally., Manufaetuung industries require real tlme ac-
cess to 1ntemat10nai marketing mformatlon especxally for such international pro-
- ducts as rubber, palm oil and tin. For longer perspectlves, the the Upper South is ex-
pected to be a base to accept relocation of industries now concentrated in Bangkok '
Metropolis. No waltlng time for Iong distance calls to and from Bangkok is the most
essential factor to accelerate the trend. Special attention should be paid (o increase
the network’s capacity in peak hours. The improvement of communication network
_ \{viii contribute.t_o resettling the people required for such induétries, too.

in éﬁite of these requirements for the development of the the U;ﬁper South, expansion

of telephone services should be pursued in line with the EDP 1984 to 1988 takmg ac- -
- count of the quite low rate of telephone services in provinces all over the country. The '
better way to cope with regional development requirements is to pmpare a master plan
in longer perspective, with full consideration into every regional development plan.
During the course, efforts should be made to improve the mobilization of funds
~ which allow for rapid expansion of services, the managerial ébility to implement such
ambitiolis investment programs on schedule, and closer coordination 'l.)e_tween' TOT
. and Communications Authority of Thailand to expand the telex and international |

telephone services.
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-ANNEX I

1.7.

TERMS OFRFFERFNCF FOR PROPOSED FFASIBTLITY STUDIES

TFRMS OF RhFLREECE FOR FEASIBILIiY STUDY ON EASTmWEST ROAD LINK

CONNECTTNG PHUKET AND SURAT THANI (DRAPT)

_BACKGROUND

'The Upper South (Surat Than1-~ Phuket Zone) is designated as a

specific area development Zone based .on: the 1ocational advantages
as well-as resource . potentials. Phuket is.an alternative gateway -

,to the Western situated countries,.facing directly to the Andaman

Sea.* The cumulated. trading functions: coupled with .
internationallynmlnded entreprenuershlp will surely make it.
possible.for Phuket to be an international gateway to the west.
Surat Thani 1s expected, to be a subregional center of industry,
distribution ‘and urban functions on the coast of the Gulf of

~Thailand. Easy access of Surat Thani to Eastern Seaboard provides

it with a great’ opportunity to be linked with a seaboard
1ndustr1a1 development along the coast of the Gulf of Thailand.

In this context, it is the most strategic igsue” to develop
transportatlon network linking the Phuket and Andaman coastal
economy more closely with the mainstay of the mational economy.
being in Bangkok and unifying the Phuket and Surat Thani economies
more closely to each other. "The Subregional Development: Study of
the Upper Southern Part of Thailand™ (by JICA in April 1985)

proposes to develop the Fast-West Link commecting Phuket with .

Surat Thani in a phased manner; flrstly by Road TLink and secondly
by Rail Link., East-West Road Link is expected ,to. improve, the
accessibility to Phuket Deep. %eaport from the immediate hinterland
and to reduce the travelllng time between Phuket ‘and Surat Thani.
On the other hand, East-West Rail Link is.expected to provide-
efficient transportation means to Phuket Deep. Seaport from Bangkok
and .other regions, The: study proposes to_construct a new bridge
comecting the Phuket Island Wlth the main land to accommodate

. both Road Link and Rail Link, as a part of East-West Link.

Consultants. are requlred to have full understanding of the
subregional development scenario, ranging from overall development
strategy of the Upper South to time-phasing of each project and
program of the Upper South development,

OBJECTIVES

The basic objective of the study is to conduct the engineering and
economic” feasibility study on East-West Road Link for the whole
section between Phuket Deep Seaport and Surat Thani City.

A prototype East-West Road Link is scheduled to be completed by

“the end of the Fifth Five-Year Plan period, and further

1mprovements are planned in the following Five—Year Plan. These
improvement programs as well as periodic maintenance works should
fully be incorporated into the development of East-West Road Link.
Alternative alignments should be studied from the viewpoint of
m1nimizing investment cost and travelling time distance between
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Phuket and Surat Thani, and maximizing the development effect on
the corridor area. Based on thg study, some al%ernative.routeg
should be prepared for further comparative studies, It is also
necessary to work out some alternatives of Thuket New Bridge which
ig planned also as a tourism symbol of the islapd.

During the course of the study, it is very impo?tant to take
account of the relationshiyp of East-West Road Link with Bast-West
Rail Link. Though the major roles and functions of Road Link and
Rail Link are different, these two llnks are innevitably
competitive with each other. It is required to propose efficient
truck transportation system between the Upper South and Bangkok.
Feonomic viability should be assessed in terms of internal rate of
return, net présent'value and benafit cost ratio. - Each alternative
chould be examined of its viability for different sets of
coastruction'phasing. Through these economic analyses, the most eco-
nomical development phasing for the project should be worked out,

SCOPE OF WORK
General

The study shall be conducted in two phases:
(1) Phase 1
(2) Phase 11

(1) Phase I shall consists of review of the subregional
deveiggﬁent study of the Upper South, economic and traffic
data collection, origin and destination survey, other
supplementary traffic survey, preliminary cost estimates
and, based on traffic projections and preliminary economic
analyses for each of the various alternatives under study,
veconmendations for typical cross-sections, design speeds,
design standards and alignment location. The objective of
phase I study is to permit the selection of the most
appropriate alternative alignment for further study on the
basis of preliminary economic analyses,

(2) Phase IT shall consist of more detailed field surveys,
preliminary engineering, refined cost estimates and final
economic and financial analyses to complete the feasibility
study of the proposed project on the basis of
recommendations by the phase 1 study.

The Consultants should fully understand the subregional
development master plan of the Upper South, particularly during
the phase T period; overall development concept of the Upper
South, intersectional relationship, competitive as well as
complementary relationship between road and railway transport,
time phasing of projects and programs, and so forth. Development
of East-West Road Link should have close conformity with the
subregional development master plan.

Alignment Selection
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Based on a veview of the prefeasibility study of Fast-West Link,
avallable maps and aerial photographs taken for this purpose; the
Consultants shall investigate all important alternative alignments
and design standards, and conduct reconnaissance field surveys to
the extent necessary for preliminary layout and cost estimates of
each alternative alignment.

The cost estimates shall be based on the construction costs per
kilometer of highway calculated for typical sections in various
types of terrain, for the design and counstruction standards best
suited to serve the terrain and the anticipated traffic on each
highway section. :

In addition, the Consultants shall ddentify, describe, and
quantify existing and probable future traffic generating sources,
based on the subregional development waster plan of the Upper
South, including;

(1)  Development of manufacturing and processing industries in
the Upper South; and

(2) Probable timing for implementation and economic impact of
the construction of road and railway projects over the Upper
South.

In forecasting traffic on East-West Road Link, the Consultants
shall take into account fully the interaction between road and
rail transportation,

The Consultants shall make preliminary economic analyses for each
of the alternative alignwents and design standards, and for an
appropriate range of design possibilities and implementation
stages. On this basis, the Consultants shall make recommendations
as to the best alignment, design and construction standards,
right-of-way, and recommend stages of construction, if necessary,
for appropriate sectiomns of East-West Road Link taking into
account traffic requirements and the economic viability of its
proposed comstruction work for the corresponding sections,

Preliminary Fngineering

After review and approval by the Government, the Consultants shall
prepare preliminary engineering designs for Fast-West Road Link,
Preliminary engineering for these studies shall be carried out to
a degree of accuracy that will permit estimates of principal
quantities of construction with an accuracy of 20 percent. The
principal quantities of comstruction shall include common
excavation, rock excavation subbase material, base and surfacing
materials, nuwber and size of drainage structures, major bridges,
and other structures, Preliminary engineering design of major
bridges and other major structures shall include determination of
the spans, types of super-structures and types of foundations
including necessary subsurface explorations. Phuket New Bridge is
to be tourism symbol of the Phuket Tsland, and the area is planned
to be a tourism development zone, too. This bridge should be
designed in this context, for accommodating both two-lane highway

and single track railway.
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The Consultants shall undertake all necessary field _
inveétigations including necessary solls survey, to determine:_
principal quantities of excavation and construption, prepare the
preliminary engineering designs, and 1ocate'suitable sources pf
materials. . On the basis of these field surveysy the Consultants
shall estimate the construction cost of East-West Road Link. Unit
prices for each item of work shall be broken down into basic cost
elements (labor, materials, equipment, tools, taxes, overhead cost
and profit). Ttems for acquisition of rightwoffway,_physica%.
contingericies, consultant's final énginegring ﬁee,and supetrvision
fee, and possible escalation of unit costs between feasibility
study and. final comstruction, shall be provided separately.

The Consultants shall iderntify the components of foreign and local
currency for all proposed construction. :

The forelgn currency component shall include both the direct and
indirect foreign currency requirements for the Project. The
direct foreign exchange component shall include such items as
equipment depreciation, materials and supplies of which Thailand
is a net importer, wages of foreign personnel, overhead cost and
profit of foreign firms, The indirect foreign exchange component
is the import content of locally produced items. The local
currency component covers the domestic content of locally produced
materials and supplies, local salaries and wages, etc. Provisions
for taxes, import duties, etc. will be shown separately. These
cost estimates shall be used in a second analysis of East-West
Road Link, _

The Consultants shall also assess the availability and capacity of
domestic contractors who would be in a position to undertake the
proposed project, and provide a list of construction equipment
required for the project comnstruction. '

Economic Analysis

The economic analysis of Fast-West Road Link shall be based on the
followings:

(1 Estimates of transport costs on highways {using unit costs
of owning and operating typical vehicles on existing roads
and proposed highway);

(2) Estimated costs of road operation including maintenance on
existing and projected highways;

(3 A comparison of the expected economic costs of construction
and incremental maintenance and administration costs with
the savings estimated in (1} above, for the period of
analysis of the proposed highway, for computations of the
internal rate of return on the investments}

(4) A sensitivity analysis of the internal rate of return for

possible variations in major assumptions made in the
estimation of economic costs and benefits;
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(5)  The identification to the extent possible of unquantifiable
economic benefits of the Project and of the anticipated
social and environmental iwpact of the proposed program and
an asgessment of its importance to the country and the
Region influenced by the Project.

Economic justifications shall be provided separately for each
alternative alignment,

STAFFING

The study team shall consists of experts at leést in the following
fields;

(1) Project-management

(2) Regional économic analysis

(3) Transport planning

(&) Landuse

(5) Highway planning, design and construction
(6) Structural design and construction

(1) Bridge engineering

(8) Cost estimation

(9 Economic and financial analysis

{10) Material and geotechmnical analysis

{(11) Hydraulic analysis



TERMS OF REFERENCE FOR FEASIBILITY'STUDY ON EAST-WEST RAIL LINK
CONNECTING PHUKET AND SURAT THANI (DRAFTY .

BACKGROUND -

The Upper South {Surat Thani-Phuket Zone) is designated as a
specific area development zone based on the locational advantages
as well as resources potentials. Phuket ig an alternative gateway
to the western situated countries, facing directly to the Andaman
Sea. The cumulated trading functions coupled with
internationally-minded entreprepuership will surely make it
possibleé for Phuket .to be an internationql gateway to the west,
Surat Thani is expected to be a subregional center of industry,
distribution and urban functions on the coast of the Gulf of
Thailand. TEasy access of Surat Thani to Eastern Seaboard provides
it with a great opportunity to be linked with a seaboard
industrial development along of the coast.of the Gulf of Thailand.
In this context, it is the most strategic issue to develop
transportation network linking the Phuket and Andaman coastal
economy more closely with the mainstay of the national economy
being in Bangkok and unifying the Phuket and Surat Thani economies
more closely to each other. '"The Subregional Development Study of
the Upper Southern Part of Thailand" (by JICA in April 1985)
proposes to develop the East-West Link connecting Phuket with
Surat Thani in a phased mamner; firstly by Road Link and secondly
by Rail Link. East-West Road Link is expected to improve the
accessibility to Phuket Deep Seaport from the immediate hinterland
and to reduce the travelling time between Phuket and Surat Thani.
On the other hand, Fast-West Rall Link is expected to provide
efficient trangportation means to Phuket Deep Seaport from Bangkok
and other regions. The study proposes to construct a new bridge
connecting the Phuket Island with the main land te accommodate
both Road Link and Rail Link, as a part of Fast-West Link.
Consultants are required to have full understanding of the
subregional development scenario, ranging from overall development
strategy of the Upper South te time-phasing of each project and
program of the Upper South development.

OBJECTIVES

The basic objective of the study is to conduct the engineering and
economic feasibility study on East-West Rail Link for the whole
section between Phuket Deep Seaport and Ban Thung Pho Junction of
the Southern Line. The Southern Line 1is scheduled to be improved
during the Fifth Five-Year Plan period for attaining a higher
speed of train operation. The existing Khiri Ratthanikhon Stur
Line can be made use of for the East-West Rail 1.ink. These
existing facilities and programmed improvements should be fully

‘made use of for the development of East~West Ratl Link. For the

new construction section, alternative alignments should be studied
from the viewpoint of minimizing investment cost and travelling
time. distance between Phuket Deep Seaport and the Southern Line,
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and maximizing the possible development effect on the corridor
area. Based on the study, some alternative routes should be
prepared for further comparative study., It is, however, very
important to coordinate the alignment with that of East-West Road
Link, especially for Phuket New Bridge and the alignment on the
Phuket Island. As described already, the main function of
East—West Rail Link is to ensure the efficient long haul
transportation between Phuket Deep Seaport and Bangkok/Other .
regions. This implies that the efficiency of FKast-West Rail Link
is entirely dependent on the efficiency of the whole railway
network. It is another requirement to propose a new operating and
management system of railway so as to improve its competitiveness
with truck transport, particularly for the Southern Line.

Economic viability should be assessed in terms of internal rate of
return, net present value and benefit cost ratio, Financial
viability should also be investipated for the possible sets of
railway fare and financial source. Through these economic as well
as financial studies of the project, the best timing of the
implementation should be worked out in close coordination with the
development of East-West Road Link.

SCOPE OF WORK
General

The study shall be conducted in two phases:
(1 Phase I
(2> Phase 11

(1) Phase I shall consists of review of the subregional
development study of the Upper South, economic and traffic
data collection, origin and destination survey, other
supplementary traffic survey, preliminary cost estimates
and, based on traffic projections and preliminary economic
analyses for each of the various alternatives under study,
recommendations for typical cross-sections, design speeds,
design standards and alignment location. The objective of
phase I study is to permit the selection of the most
appropriate dlternative alignmwent for further study on the
basis of preliminary economic analyses,

(2) Phase II shall consist of more detailed field surveys,
preliminary engineering, refined cost estimates and final
economiec and financial analyses to complete the feasibility

" etudy of the proposed project on the basis of
recommendations by the phase I study.

The Consultants should fully understand the subregional
development master plan of the Upper South, particularly during
the phase I study period; overall development concept of the Upper
South, intersectional relationship among sectors, competitive as
well as complementary relationship between road and railway
transport, time phasing of projects and programs, and so forth.
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Development of East-West Rail Link should have close coordination

with that of East-West Road Link in the full context of the subregiona]

development master plan.

 Aiignment Selection

Based. on a review of the prefeasibility_stUdy of Rast-West Link,
available maps and aerial photographs taken for this purpose, the
Consultants shall investigate all important alternative alignments
and design standards, and conduct reconnaissance field surveys to
the extent necessary for preliminary layout and cost estimates of
each alternative alignment. - o _

The cost estimates shall be based on the constructlon costs per
kilometer of railway calculated for typical sections in various
types of terrain, for the design and construction standards best
suited to serve the terrain and the anticipated traffic on each
rallway sectiom. , S

In addition, the Consultants shall identify, degseribe, and
quantify existing and probable future traffic generating sources,
based on the subregional development master plan of the Upper
South, including;

(1) Development of manufacturing and processing industries in
the study area; and

{(2) Probable timing for implementation and economic impact of
the construction of road and railway projects in the Upper
South.

In forecasting traffic on East-West Rail Link, the Consultants
shall take into account fully the interaction between road and
rall transportation. _ '

The Consultants shall make preliminary economic analyses for each
of the alternative alignments and design standards, and for an
appropriate range of design possibilities and implementation
stages. On this basis, the Consultants shall make recommendations
as to the best alignment, design and construction standards,
right-of-way, and recommend stages of construction, if necessary,
for appropriate sections of East-West Rail Link taking into
account traffic requirements and the economic viability of its
proposed construction work for the corresponding sections.

Preliminary Engineering

After review and approval by the Government, the Consultants shall
prepare preliminary engineering designs for East-West Rail Link,
Preliminary engineering for these studies shall be carried out to
a degree of accuracy that will permit estimates of principal
quantities of construction with an accuracy of 20 percent. The
principal quantities of construction shall include common
excavation, rock excavation submaterial, base and surfacing
materials, number and size of drainage structures, major bridges,
and other structures. Preliminary engineering design of major
bridges and other major structures shall include determination of
the spans, types of super-structures and types of foundations

s
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including necessary subsurface explorations. S8pecifications of
Phuket New Bridge should be referred to the feasibility study on
East-West Road Link, ' '

The Consultants shall undertake all necessary field
investigations including necessary solls survey, to determine
principal quantities of excavation and construction, prepare the
preliminary engineering desiguns, and locate suitable sources of
materials. On the basis of these field surveys, the Consultants
shall estimate the construction cost of Fast-West Rail Link. Unit
prices for each item of work shall be broken down into basic cost
elements (labor, materials, equipment, tools, taxes, overhead cost
and profit). TItems for acquisition of right-of-way, physical
contingencies, consultant's final engineering fee and supervision
fee, and possible escalation of unit costs between feasibility

study and final construction shall be provided separately.

Purchasing cost of rolling stocks, and operation/management cost
should also be estimated. :

The Consultants shall jdentify the components of foreign and local
currency for all proposed construction.

The foreign currency component shall include both the direct and
indirect foreign currency requirements for the Project. The
direct foreign exchange component shall include such items as
equipment depreciation, materials and supplies of which Thailand
is a net importer, wages of foreign personnel, overhead cost and
profit of foreign firms. The indirect foreign exchange component
is the import content of locally produced items. The local
currency component covers the domestic content of locally produced
materials and supplies, local salaries and wages, etc. Provisions
for taxes, import duties, etc. will be shown separately. These
cost estimates shall be used in a second analysis of East-West
Rail Link.

Fconomic Analysis

The economic analysis of East-West Rail Link shall be based on the
followings:

(1) Estimates of transport costs on highway and railway;

(2) Estimated costs of railway operation including maintenance
on existing and newly constructed sectiocns;

(3) A comparison of the expected economic costs of construction
and incremental maintenance and administration costs with
the savings estimated in (1) above, for the period of
analysig of the East-West Link, for computations of the
internal rate of return on the investwents}

(4) A sensitivity analysis of the internal rate of return for

possible variations in major assumptions made in the
estimation of economic costs and benefits;
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(5)

“The identification to the extent possible of unquantifiable
‘economic benefits of the Project and of the anticipated

social and environmental impact of- the proposed program and
an - assessment of its importance to the country and the
Region influenced by the Project., - = .

'Ecoﬁomic-jﬁstifications shall be providéd.éeparately for each
- alternative alignment. : L

'financial Analysis.

Financiél-énalysis:éhoui&:be,pérfofmed'toiéSSeéé:fhe'financial

viability of the project.as well as to determine the appropriate

level of railway fare for self-sustaining and the appropriate

distribution of implémentation costs to every financial source.
It is most important to make clear whether and to what extent the
subsidy . from the government is to be required for the project,
It is also indispensable to discuss’ the phased development program
of East-West Rail Link in full coordination with that of East-West
Road Link, particularly from the viewpoint of finanecial supply.

STAFFING

(1
o)

3

(4)
(5)
(8)

(D)

(8)

(%)
(10)

(11)
(12)

“The. study team shall consist of experts at least in the following
fields; : :

Project management

Regiﬁnal eéoﬁomic.anélysis

Traﬁsport planning

Landuse

Railway planning, design énd construction
Structural design and cdnstruction
Signalling and télecpmmuﬁication

Train operation and roiiing stock planning
Cost estimation

Economic and financial ahalysis_

Material aﬁd geotechnical analysis

Hydraulic analysis
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TERMQ OF REFERENCE FOR MASTER PLAN AND SHDRTﬂTERM DEVELOPMENT PLAN
STUDIES OF KHANOM DEEP SEAPORT (DRAFT)

BACKGROUND

A regional development plan for the upper—southern part of
Thailand has alrveady been conceived. The. plan is expected to
contribute not only to the development of the regional economy but
also to the decentralization of industry and population which are
presently concentrated in the Bangkok Metropolitan: Area and
beginning to be concentrated along the Fastern Seaboard.

Surat Thani Area, which will be the major. ‘hinterland of Khanom
Deep Seaport, is situated in the eastern portlon of the '
Upper-southern Part of Thailand. The area is abundant in natural

'_ resources such as agricultural and mining products, some of which

are exported abroad and contribute greatly to the reglonal’

.economy, The export of Legional products and import of materials

for regional development will increase greatly with the
implementation of the above-mentioned. plan, Thus, a deep seaport
is indispensable for the foreign trade of this subreglon.
However, there is presently no deep seaport which' can accommodate
ocean-going vessels in the area, except an old private gypsum
loading jetty at Khanom, and foreign trade commodities are
transshipped to other ports outside of the area.

Fortunately, the natural conditions of Khanom, where Khanom Deep
Seaport will be located, are suitable for a deep seaport. Khanom
also has the advantage of proximity to the internatiomal shipping
route in the Gulf of Thailand., Furthermore, there is enough land
space and water resources for a full-scale industrial -development
just behind the port, and this is the best advantages of the port.
Then, this area is clearly suitable to become an industrial center
for the nation.

Therefore, Khanom Deep Seaport is expected to. function not only as
a foreign trade port, but also as an industrial port in
conjunction with waterfront~oriented industry. This industrial
development will be planned to start following the Eastern
Seaboard. Development Program.

When fully developed, Khanom Deep Seaport will contribute greatly
both to the regional development of the upper-southern part of
Thailand, and to the national industrial development.

The Royal Thai Government is now considering the formulation of a
master plan and short-term development plan for the development of
Khanom Deep Seaport,

OBJECTIVES

The principal purpose of the study is to provide the Royal Thai
Government with some recommendations for the future development of
Khanom Deep Seaport.

The objectives of the study are:

To prepare a- ‘master plan for the development of the port, based on
the forecast of developments in the hinterland and prospects of
industial development in the study area in connection with the
national industrialization and considering the social, economic,
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- and environmental aspects of port development and_the relations
_between Khanom Deep Seaport and orher main ports;

To prepare a.ehortuterm plan, including a feasibility study, for
the port“developmént. _

SCOPE Of WORK

In order to accompllsh the DbJecthes mentioned above, the etudy
shall cover-the following : :

Field Surveys of Natural Conditlons-_

As no fleld observations concerning natural conditions at the
proposed gite have taken place, no precise data are available.
Such ‘data aré neécéssary for making the port development plan.  The
following field surveys should be: carried out after rev1ewing
relevant avallable data which are, howaver, timitedy

(1) Topographic‘survey
(2) Hydrographic survey

(3) Meteorological oﬁserbation

(4)  Wave observation

(5) Tidal level and current observation
(6) §iltation and survey

(7) Sbil investigatioh

Master Plan’
The goals of the master plan are: - :

(1) To study the proper role of the port based on the
- ‘projections of both social and economic development in its
hinterlands, prospects for industrial development in
connection with the port, and also its functions and
relations to other main ports;

(2) To determine proper functions of the pbrf;_

(3) To forecast sea and land traffic through the port with

special reference to the target year 2000;

(4) To make a landuse plan for the "direct.hiﬁterland", that is
for the port area itself and for the area immediately
adjacent to it; '

(5)- To make a basic layout plan of the major porf facilitiles;
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(6) -~ To make a basic layout plan of the relevant infrastructures,
: such as access roads,

(7) - To make a rough ecost estimafe-for ﬁhé plany ;nd'

(8) To tehhnically evaluate the feasibilit& 6f port=development.
Short te1m Development Plan | |

The short-term development plan, includiné a feasibility study,

shall be prepared based on the master plan mentioned above, - The
target year is to be decided after the completion of the study of
the master plan,

The goals of the short -term development plan are:

{1y To forécast'tréffic demands by sea and land through the port
for the target year;

(2)  To define the port development plan;
(3) To make a preliminary design of the port facilities;
(4) To make a rough cost estimate and implementation program;

(5 To study economic and financial aspects of the short-term
development plan;

{6 . To consider'the_environmental impact of dévelopment;

(7) To make recommendations for a sound finmancing policy for the
port, if necessary; and .
{8) To make recommendations on the port management system.

Due alternative measures will be proposed if the study leads to
the conclusion that the proposed plan is not feasible.

STAFFING

Thezstudy team shall consist of the experts at least in following
fields:

(1) Project management
(2) Industrial development
(3) Economic forecast

(4) Cargo and traffic forecast

-(5) Port planning

(6) Urban planning

(7) 'Structural designing
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(8) ..Conétruction plénning-
(9)  Port management and operation
(10) Economic analysis

(11) Financial HHEIYblS

(12) Natural conditions survey and analysis of oceanographlc )
. conditions - .

(13) Nétu:al'cohditions'survey'and énélysis of_soii'coﬁditions

(14) Coordinétion _
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