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2.4.2 LAND TRANSPORT

Half the tourists coming to Phuket use any iand transpontation. The highway network, bus transport
and railway connections are major issues in this section.

1} HIGHWAY NETWORK

National highways and provincia! highways in Southern Region have generally been maintained in a
good condition due to the government's continuous effort. However, some problems still remain in
forming a faverable network. The 6th Five-Year Plan has committed several projects to solve some
of this problems as shown in Table 2-4-6 and Figs. 2-4-3 and 2-4-4.

The notable projects in relevant areas are:

a.

improvement of Provincial Highway Route 4040:

This is to greatly improve the accessibility to ancther new economic growth pole in the East
coast, Surat Thani. This highway is to be improved with 48.2 km long and a F2 standard in
1988, financed by the OECF loan. This will function as a part of the East-West Link High-
way connecting between Phuket and Surat Thani, which has been proposed in the Upper
South Development Study (JICA).

. Construction of the New Phuket Bridge and Route 412 (No.AS-A7)

This project will change the image of the Phuket Gateway. A new bridge with 4 lanes s
planned to the existing one which has been assessed to have a structural problem, and a new
road, Route 413, related to this new bridge, will be afigned so as to shorten the existing
highway route 401, Since this project is located quite near the existing bridge, no great
impact on the highway network structure in Phuket can be expected, but it would be a fact
that the development potential of the surrounding area will become greater.

. Construction of Highway Route 4022:

The Phuket Deep-Sea Port is scheduled io be open for service in 1989. In order to support
the port activities, a good access {o the port area without passing through Phuket Town has

been expected. A new link, connecting the 402 By-Pass and Route 4023, with 6.7 km of Fi
and 3 standard road is to be constructed for this purpose, financed by the IBRD loan.

Te exploit the tourism potential of areas located iong the costal areas, a qumber of highway
imptovement projects have been planned. The following are noted especially for Phuket
tourism.

d. Construction of a'Phuket West Coast Link, Route 4233

This Phuket West Coast Link has a total length of 41 km between Rawai Beach and Surin .
Beach., Out of the whele link, some segments have been completed or are under construction
financed by MOL or local governments. The segments planned by DOH have a total of 29 km
long with 5.5 m wide (design standard, F4), not including the following four segments:

Surin - Kamala (1km);
Patong Area {3.2km);
Karon - Kata (4.4km}; and
Promtep - Rawaj (3.:6km).

The development of this road aims exclusively at promoting the potential tourism a_reas/
beaches. TAT has approved that this project is important for tourism development in
Phuket, and that this project will be commenced in 1989, using the OECF loan. Since this
road is to run in the coastal forest areas, a critical erosion problem is likelylto take place
while it is being constructed. Special attention needs to be paid to this environmental prob-
lem. An environmental impact study is now under-way as of August, 1988.

. Improvement of Access Roads to Tourism Beaches:

A number of improvement projects of the existing local roads have been com_m;tted in the

6th Five Year Plan in Greater Phuket. Those are quit important in the meaning of incorpo-
rating the tourism development into the local economies as well as of facilitating the local

people's activities.

In Phuket Island, several projects for improvement of access roads to the major beaches
from the Phuket Town are being implemented or have been committed, namely, Provincial
Highway Routes 4020, 4024, and 4028. The improvement of Route 4025 {(between Route
401 and Surin Beach) has almost been completed.

In Phang Nga, Reute 4144 from the crossing point of Route 4 to the Phang Nga Bay is due to
be improved with a F2 Standard. Finished this improvement, the Phang Nga Bay tourism
area will have a greater development.

in Krabi, Route 4034 is to be improved with a long segment, 25.2 km, so that the coastal
tourism areas may be more accessible.

All these projects are expected to contribute greatly to boosting regional socio-economic as
well as tourism activities. - If all the projects are completed on schedule, major problems on
the highway network would almost all be resolved, except for several aspects,

The follewing are recommended in order to strengthen the highway network for both tourism
and regional development.
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- East-West Link Highway Development: )
A more functional primary highway network system, integrated with international and
inter-regional transport.

For this purpose, a 206 km long West-East Highway Link (Surat Thani-Phuket} with a
high design standard is recommended to be deveioped, as proposed by the JICA Upper South
Development Study (1985). The improvement of Route 4040, which has been committed in
the 6th Plan, will be a significant part of this link.

- Inter-Modal Transport System Development:
A smooth cannection between one transportation mode and another is required. For this, the
access road to Phuket International Airport, Route 4028, and the junction with Route 401
are recommended to be improved with aftention to the landscape to promote a *Sense of
Arrival”.

- Environmental Protection of Phuket West Coastai Link;
The Phuket West Coast Link (41km) shouid be a scenic drive perfectly protected from any
natural erosion. A special project for preserving the roadside environment is highly rec-
ommended from an environmental point of view. This project is also recommended in Sec-
tion 2.3.5. ENVIRONMENTAL CONSIDERATION in this velume.

- Facilitating Local Roads improvement Work:
A prompt responsive system to improvement of local roads, whenever damages iake place, is
necessary 1o keep tourism areas in a favorable condition. An administrative and budgetary
system should be arranged for this purpose.

2) BUS TRANSPORT

It is assumed that fixed routs buses cater to about 22% of the total tourist passengers to Phuket. Bus
transpontation has played a significant role in the whole transport system. The fixed route bus ser
vices for inter-city network are as shown in Table 2-4-7. Along with an increase in the accommoda-
tion capacity in Greater Phuket, the carrying capacity of bus transport will also need to be expanded
1o almost twice as much as that at present in 2007.

in line with this, there are three issues tc be tackled in terms of improvement of the bus transport
system, referring to basic requirements of tourists, i.e., safety, time conservation and comfort.

a. Safety:
Bus accidents often take place mainly because of drivers' careless mistakes. - The LTD study
shews that bus transport is thought to be three times as dangerous as cartaxi transport. A
long haul drive with 890 km or 14 hours from Bangkok is more likely to be susceptible to
road traffic accidents. Buses should ensure a reliable and safe transportation. For this, two
action program should be taken promptly by relevant authorities:

- Provision of a passenger insurance system;
- Improvement of a safe operation system including an appropriate drivers management
program and a coach inspection institution |

b. Travel Time Conservation:
The highway improvement is associated with this goal of bus operations. As argued in the pre-
ceding section, if the East-West Highway Link (Surat Thani-Phuket) is developed, the travel
hours between Bangkok and Phuket will be reduced ty 2 hours.

¢. Comfort:
Tourists always want more comfortable travels, it is recommended that even for the fixed
route buses, more luxurious coaches be operated. An institutional arrangement for this would
be necessary.

3) BAILWAY CONNECTION

The Phuket Line diverting at Surat Thani and running to the Phuket Deep-Sea Port is a historic idea,
which has been proposed by several studies, The State Railway of Thailand is now conducting 2 feasi-
bility study of this project in collaboration with a Canadian group. it has broadiy been recognized
that the Phuket Line is inherently desired and necessary, but this project is still questionable in
terms of both its economic and financiai feasibility.

Now, this study cannot make any mention on this project because such a huge amount of investment
cannot be justified only from a tourism point of view. The function of the Phuket deep-sea port would
be paramount. Instead, establishment of a smooth connectionfransfer system between rail and bus at
Surat Thani Station is recommended in order to atiract international tourists using the forthcoming
"Orient Express Asia® and passengers of the southern line from Bangkok. A joint promotion of. rail-
way and coach should be encouraged, inviting private sector's participation. The East-West Highway
Link is significant for this purpose as well. '

3) IMPLEMENTATION OF MIGHWAY DEVELOPMERNT

A special budget package should be allocated 1o the development of the East-West Linking oetween
Surat Thani and Phuket, including the construction of the New Phuket Bridge as proposed in the JICA
Upper-South Sub-Regional Development Study (1985}, Excluding some parts of the link which have
been committed to be improved during The Sixth Five-year Plan, the additiona! costs for this project
are estimated to be about 1,447 million Baht in 1988 prices. This project is recommended to be
commerced in Phase Il (1892-1996) with the improvement of National Highway No. 402 and parts
of the New Phuket Bridge, and the development of the 401 By-Pass running through the mountainous
areas is to be carried out in Phase Iil (1997-2001).



Emphasis should also be placed on the _development/improvement of local roads accessing the major
tourism potential areas. The project budget of about 90 million Baht {in 1988 prices) for roads
with a total length of around 50km needs to be aliocated during each phase, Phase Il and Phase lll.

| A recommended highways development schedule is shown in Section 2.7 PLAN AND PROJECTS TO BE
| IMPLEMENTED in this volume.
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TABLE 2-4-6 NATIONAL AND PROVINCIAL HIGHWAY PROJECTS Laem Phrom Thep

IN THE 6TH FIVE YEAR PLAN

Aef.  Highway Segment Standerd Length Cost Year Province  Finance
No.  Routs # (km}  (mill. B} Supportad

A. For Improvemant Major Highway Network

: improvemant: TABLE 2-4-7 FIXED ROUTE BUS SERVICES FOR INTER-CITY NETWORK
P 4 Kok Loi - Takua Tung P2 48.3 292 1988 Phang Nga
; A2 4 Ban Klang - Tab Pud P3 30.% 50 1985 PhangNga ADB - - - -
; Az 4 Krabi - Ban Kiang a3 30 49 1989  Krabl ADB Distance Category Fare Curaticn No. of Serrvices
| A4  4D4D  Phanon - Tab Pud F2 48,2 117 1g98% SRT,PNG  OECF (k) -Stzndard  (Baht) (hrsl to from
| New Construstion: 1. Bangkok-Fhuket 891 Mn-1 289 14 8-10
: AS 413 WNew Phuret Bridge S1 0.8 290 1881 Phuket [1-3 1683 15 3-10
' A B 413  Ta Yu Viliage 82 15 60 * Phuket
AT 4022 40% By-pass-4023 Fi183 8.7 21.2 198% Fhuket! iBRD 2. Bangkok-Phang Nga 815 -1 274 13 2-1 2-1
(-3 161 14 + 3.2 2-2
8. For Facilitating Tourism Areas
3. Bangkok-Krab] 887 -1 280 14.5 2-1 2-1
Improvement: - -3 161 14.5 4-3 4-3
| g1 4020  Phuket - Katu /8 F2 8.5 12.5 1989 Phuket
B2 4024  Chrafong - Rawai F3 5.5 10 W/C  Phuket 4 Ph .
: . uket-Phang N g7 i
| 853 4028 Chalong - Karon Fa 5.5 52 U/C  Phuket S -2 22 2__ S 5
1 B4 4144 P #4 - Phang Nga By F2 3.8 & 1988 PhangNNga 5 .
7 . Phuket-Krab 1 [-
| BS 4042 Ru # 4 - Bor Muang Fa 13.2 28 1988 Krabl ' e Hi-s 38 4 3 3
6 4034 bi - Kao Ten F4 5.2 47 1988 Kurabl IBRD
| 5 03 Krab 2 ) 8 2 6. Phuket-Surat Thanl 287 1il-3 51 8 8 8
| New Construction: )
B7 4233 Rawal - Surin Beseh Fe 20.9 133 1989 Phuket OECF 7. Phuket-Hat Yai 486 -1, 2 154 8 2 2
111-3 21 8 4 4
C. Faclitating Local Activities
8. Fhuket-Trang 312 -3 82 g 2 8
Improvement: .
c1 4038 Lemtab - Tung Yai F4 26.8 47 1988  krabl IBRD 8. Phuket-Nakhen Si 336 -3 75 8 <] 8
ca 4038 Klong Tom - Lamiab F4 27 47 1588 Krabi IERD Thammarat
Notes: Refaerence No. is referred to F'lgs.a 243 and 2.4-4 _ Source : LTD
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2.4.3 SEA NETWORK

The objective of the deveiopment of sea transport network systems may be twofold: 1) to make fuu;

use of the location advantages of Greater Phuket to attract international tourists by sea, and 2) to in-
corporate the dispersed tourism assets and resources into the entire Greater Phuket tourism devel-

opment, thereby extending the area of tourism interest.

1) AS AN INTERNATIONAL CRUISE DESTINATION

According to immigration statistics, about 11 thousand international passengers came into Phuket by
ship in 1987. Although the percentage of ship passengers is only 1.4% and they are mostly from
Malaysia (Penang) so far, it is anticipated thai international cruisers and-yachis from European
countries, Australia and Japan would occasionally stop at Phuket as the marine activities get more
popular. If a well-developed facility is provided to accommodate these cruisers, Phuket will become
an outstanding destination of international cruising activities. Phuket has to have a fully equipped
tourist port. The Andaman circuit of Singapore-Kuala Lumpur-Penang-Phuket would be a fascinated
international sea route.

The Phuket deep-sea port may provide a berth for occasional moorage of tourists ship for the time
being, however, this port is expected to function as a cargo distribution and industrial port in the
medium and iong run. An exclusively tourism or marine recreationai port, namely "Phuket Marine
Center', is recornmended to be deveioped in Phuket Island.

2) NAUTICAL CIRCUIT DEVELOPMENT

A nautical circuit system is planned in order to provide a wide variety of sea excursions, as shown in

Fig. 2-4-5. This includes the development of tourist ports/jetiies ciassified into the three cate-
gories as follows:

a. Primary port, as a focal point of the Phuket resort, with yacht harbor, tourist boats moorage,
accommodation, recreation, logistic, medical, information, navigational aids, immigration )
branch office, stores and repairing workshop, and car parking faciiities at Chalong Bay. This
is named "Phuket Marine Center".

b. Secondary Ports, as sea excursion centers, with information, fue! station, tourist boat [noor-
age, ship repairing workshop, terminal building, and car parking facility at three !ocat:on_s:
the coastal area nearby the Phuket international Airport, the Phang Nga Bay, and the Krabi
Town Port; and " :

c. Stop-over ports, with a ianding jetty and small-scale terminal building at 15 tourism spots.

High-speed tourist boats such as "Hovercrafts’ or "Hydrofoils" are recommended to be introducec_i for'
the major sea transport links such as a Similan - Phuket (Marine Center/Phuket Airport) - Phi Phi
link. This could provide an easy access to these remote but greatly attractive tourism spots. For
example, by Hovercraft with a cruising speed of 80km/h, it will take:

Similan - Marine Center (Chalong} : about 2 hours;
Marine Center (Chalong) - Phi Phi : about 40 minutes.

It is recommended that the public sector should initiate this transport service in qol!aboration with
the private sector, because of the huge initial investment required and the monopolistic nature of the
business.

3) IMPLEMENTATION

The total costs for the portsijetties development proposed above are estimated to be approximately

628.7 millicn Baht in 1988 prices, including one primary, three secondary'and fifieen stop-over
ports, as shown below: (The detail information, Section 2.7)

Primary Ports (Phuket Marine Center): 134.6 million Baht
. Secondary Ports: 117.6 million Bahts for 3 locations

(39.2 million Bahts per location on the average).

Stop over ports: 36.5 million Bahts for 15 locations

{25.1 million Bahts per location on the average).

o

o

These may be developed step by step during the terms of Phase I and Phase lil. Special emphasis
should be given to the development of the primary port, Phuket Marine Center, as a focal project.
This project is thought to be a good model to introduce a public and private coordination project: sys- .
tem in tourism development. A more detailed proposal for this project is made in Section 3.2 and its
financial evaluation analysis is carried at in Section 4.3.
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-

TO TRAN/TAKUAPA
A LEGEND

TO SURAT THANI D t— Major Land Excursion Route
mr——————— West Cozst Ring Road

{Andatrat View Rcad}
PHANG NGA . !

/> HAT THAI MUANG scsscsodeee Major sea Excursion Route

NATIONAL PARK = vheessscarssasns  Soa Excursion Route

Tourist Base

PHANG NGA BAYJ&
Primary Port {Marine Center}

\ Sl Secondsry Port
"ARCHIPELAGO . )
“.‘NATMNA{__‘PA‘RK =

HAT THAI MUANG Stop-Over Port

BASE Internstional Airport

‘7:“'"0..' L]

R

Local Alrport

PHANGNGA
PROVINCE

KHLONG ™
THONG

AIRPORT

PHUKET
PROVINCE

PHUKET
© MARINECENTER /.0 "7
oes i,bbbo‘,‘oo'd‘oéoﬂoj@.

ARCHIPELAGO. *. "
EMARINE -~ .
< NATIONAL -~

B

Hlustration of Hovercraft

52



| & Supplied From Phang Nga
@ Seif-Sustained within Phuket

® Water Supply in Phuket Municipality

@ PWA and Phuket Municipality

@ Three Separate Sub-Systems

#® Connective Ratio

& Require Further Studies

53

2.4.4 WATER SUPPLY

1) WATER PROBLEMS ON PHUKET ISLAND

"Water" is one of the most critical factors for not only tourism development, but also regional de-
velopment on Phuket Island as a whole. The water problem in Phuket Island is mainiy due to lack of a
cemprenensively ptanned system to provide water for the whole island. Because of this, a water
shortage often takes place in the dry. season in several areas, but not in the whole area.

There are two typical ideas to mitigate the water problem in Phuket Island, Le., one is ‘she: idea that
the water is supplied by transmission pipelines from Phang Nga where a large scale dam is con-
structed. The other is the idea that the water is supplied in a seif-sustainable manner within Phuket
istand. Each idea has both merits and demerits,

This study pursues the possibility of the latter idea, as one of alternative solutions. It is found that
there is no problem in the total volume of water that the island can catch and store even in the dry
season. Because of this finding, it is recommended that a water management and supply system be
provided to meet the demand in the long run in a seif-sustainable manner within Phuket Istand.

The following are findings on the water problems in Phuket Island:

a. Although the annual precipitation accounts for more than about 2,300 mm on t_he average,
which is considered sufficient, there are some difficulties in storing the water in the Island due
to the configuration of the mountains in the central area of the island;

b. There are no large rivers suitable for water in-take in Phuket Island;
¢. There are no potentiat underground water resources from a hydro-geclogical point of view;

d. The existing water supply system of -Phuket Municipality has a limited capacity to satisfy fu-
ture water supply. It is foreseen that that facility will face a shoriage in water supply after
1687. Moreover, as most of the facility is already diiapidated, the distribution pipe-fines
need to be replaced soon;

€. The administrative management system of water supply facilities has not efficiently functioned
because of a lack of coordination between PWA and Phuket Municipality. For instance, the Ban
Wat reservoir and the purification plant exist and are being operated, however, there exist
difficulties in providing water to Phuket Town. Under such conditions, formation of an effi-
cient service network system is strongly needed. A definite allocation of administrative re-
sponsibility is essential. '

2) WATER DEMAND ESTIMATE
Residential and tourism water demands were estimated, based on the foilowing premises:

a. From a geological and engineering point of view, it is proposed that the comprehensive water
supply system in Phuket island consist of three separate sub-sysiems: one is the system
serving the northern part of the island, another is the Phuket Municipal system, and the cther
is the one serving the southern part. The later two sub-Systems are integrated into one as the
southern system. The dividing line between the north and the south is the edge of the moun-
tains, Kao Phanthur, at located almost in mid-island, as shown in Fig. 2-4-6.

b. Service areas should cover the whole island with special atfention to potential tourism beaches.
Water for residential use is served in every Ampho. Division of the service arees is as shown
in Fig. 2-4-8.

(e}

. Population and hotels to be served are assumed to be as shown in Tables 2-4-8 and 2-4-9
respectively. The future population is assumed, based on the DTCP's framework, and the
number of hotels are derived from the framework estimated in this study.

d. The connective ratios of residential water are assumed as shown in Table 2-4-8. Based on the
data provided by Phuket Municipality, the present ratio is almost 60% t0.65% in terms of
percentage of househelds. For a planning framework, it is assumed that the ratios will in-
crease step by step and will reach 80% in 2001 in the Phuket municipai area and 70% in the
other areas.

e. Unit demand of water supply is assumed as shown in Table 2-4-10. This is a critical factor
for estimating future demand. Based on the results of a survey of hotels carried out in the
stream of this study, the unit water demand of hotels was determined to be 1.4 liter/day for
high class hotel room and 1.1 liter/day for low class hotel room, in terms of water demand pe:
hotel room. The residential use is assumed to increase gradually year by year in response to
upgrading of its- standard of living.

Based on the above premises, it is estimated that in 2011 the water demand of the whole island will
be 44,330 cbe.m. per day on the average, and 69,360 cbe.m. per day at a maximum level, as shown
in Tabie 2-4-11.

Since it has been recognized in this study that the hotel construction activities should be controlied
beyond 2001, the increase rates in the water demand for tourism go down from 2001 up to 2011.
Thig resuft is based on the recommended policy.

Basically, it has to be understood that this estimate is subject to changes if different premises re-
garding service areas and population to be served are made. An adjustment with relevant agencies and
the on- going studies is required for ihis regard. :
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TABLE 2-4-8 SERVED POPULATION ESTIMATES

Araa Year
FiG. 2-4-6 DIVISION OF SERV AR
1986 1991 1996 2001 2006 2011 ED EAS
Phuket North Heuse Connection {%) g0 63 66 70 73 75
3 6,130 6,330 7,854 8,890 9,709 10,425 3 3
8) 16,404 18,585 21,120 23,800 26,134 27,900
4) 4,957 5,607 5,402 7,210 7,957 8,475 .
v
_ Y
Tatal 27.49% 31,122 25,376 39,500 43,800 46,800 17 '!‘?
i)
Phuket Seuth House Connection (%) 60 63 56 70 74 75 Chat Chal
1
) 2,479 2,838 3,234 3,840 4,015 4,275 18 ’)/ :
2 3,911 4,538 5,148 5,810 €424 6,825 Nal Yang North(] o Saky
7 11,859 12,419 15,246 17,220 18,907 20,175 A
5) 7,322 3,253 §.372 10,570 11,807 12,450
) 5,957 6,741 7,656 8,610 8,417 10,125 - Z
Z
Nal Yang South 7
Sub-Total 11,5728 35,784 40,656 45.850 50,370 53,850
Town House Connection (%) 65 70 78 L 85 EM]
1) 34678 40,460 47,100 53,200 59,500 65,520
TCP's Planning framework E
Total 66,206 76,244 87,756 99,050 109,870 118,370 %
[+]
Grand Totel 93,697 107,368 123,132 138,950 153,670 166,170 =

Notas:  Unit ; person
Area Codes are referred to Fig, 2.4.6
Source: Basedon D

<
€<=
TABLE 2-4-9 NUMBER OF HOTEL ROOMS o
At rodm
Area Year 1988 19581 (Phase |) 1956 (Phasa 1) 2001 {Phase Iii) 2011
High Low Tota! High Low Tota! High Low Total High Low  Total High Low Total
Phuket- North 402. 11 413 2,078 19 2,089 4,472 255 4,727 5,618 300 5918 5,618 308 5,818 Pamngslfmth 8
Phuket South 3,764 1,988 §,753 6,770 3,824 10,594 7,387 4,058 11,445 8,034 4,489 12,503 5,034 4,469 12,503 S
Phuket Town 430 1,034 1,464 853 1,034 1,887 §53 1,034 1,887 879 1,034 1,913 g79 1,034 1,813
Others 126 183 309 126 183 309 126 183 309 126 183 309 126 183 308
Total 4,722 3217 7,939 8,827 5,052 14,879 12838  5.530 1B8.368 14,657 5,986 20,648 14.657 5,986 20,643
TABLE 2-3-10 UNIT DEMAND OF WATER SUPPLY
Year
1988 1591 1996 2001 2006 20119 3
Daily Deily Daily Caily Daily Daily Daily Deily Daily Daily Daily Daily Naf Han <" 2 Rawal
Item . Unit Max, Ave, Max. Ave. Max. Ave, Max. Ave. Max. Ave. Max. Ave.
. Hotel cbe.m. Per Room 1.4 1.4 1.4 1.4 . 1.4 1.4
{High) Per day 0.94 0.94 0.94 0.94 0.84 0.94
Hetel c¢bem. Per Room 1.1 1.1 1.1 1.1 1,1 1.1
{Low) Per day 0.74 0.74 0.74 0.74 0.74 0.74
Resident liters Per 200 200 210 210 220 220
Person per day 130 130 140 140 150 150
Air Port  liters Per 15 15 15 15 15 15
Parson 15 15 15 15 15 15

-t
o

Notes: Daily Max./Daily Ave. =

TABLE 2-4-11 WATER DEMAND OF WHOLE PHUKET

Year
Area 1988 1991 1996 3001 2006 2011
Phuket North Max. 6,312 8,536 14,588 17,268 18,526 19,186
Ave, 4 083 5,828 8,740 10,267 11,251 11,701

Phuket South South Max. 16,763 24,642 27,844 30,892 32,344 33,110
Ave. 10,855 15,347 17,652 19,663 20,800 21,322

Town Max. 8,875 10,643 12,472 13,825 15,743 17,067

Ave. 5,585 6,655 8,019 8,927 10,404 11,307

Total Max. 25,638 35,285 40,316 44,717 48,087 50,177

Ave. 16,440 22,002 25671  28,59C 31,204 32,629

Grand Total Max, 31,950 43,821 54,805 61,985 66,613 68,363
Ave. 20,493 27,830 34,4711 38,8537 42,455 44,330
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3) WATER RESOQURCES

At pregent, there are two water sources: one is the Ban Wat Dam under the management of RID and the
otheir is the waier. source provided by six small/medium scale reservoirs being managed by Phuket
Municipality. Their annual possible supply water capacities are:

- Ban Wat Dam 4,270,000 cbe.m./year;
- Phuket Municipa! reservaoirs : 3,003,000 cbhe.m./year;
- Tatal : 7,273,000 cbe.m.jyear {=19,300 cbc.m.fday)

Thus, thg total supply capacity of the existing facilities accounts for about 1 9,800 cbe.m./day. Com-
pared with thg demand projected for 2001, 38,900 cbe.m/day, this is equivalent to only half of the
demand. Obviously, much effort should be made to develop new water resources to recover the deficit,

Waigr resources are dependent upon construction of new reservoirs. RID has selected 7 possible
locations for the dam sites,including the existing Ban Wat Dam, as shown in Table 2-4-12 and Fig.

2-4-7. The available amount of water at each potential dam is estimated based on the catchment area
and the precipitation data.

Assessing the efficiency of development, the water potential and technical/engineering aspects of each
dam, out of the 7 dam sites, 3 sites with a total available capacity of 9.1 cbc.m.year are recom-
mended to be constructed with high priority. This is equivaient to about 24,900 cbe.m./day.

- To serve the northern part,
Ban Nieo Dam T 4.4 mill. ¢che.m/fyear;

- To serve the southern part,

Ban Tho Sung Dam : 2.7 !
Pak Bang Dam 1286 '

A desirable schedule regarding the water balance between supply and demand is proposed as shown in
Figs 2-4-8 and 2-4-9,

An important premise underlying the above conclusion is that the existing Phuket municipal facility

will be improved and fully utilized, and that the amount of defickt in the municipal area will be cov-
ered by the Ban Wat facility.

4) PURIFICATION PLANTS AND DISTRIBUTION FACILITIES DEVELOPMENT

The two existing water purification plants are:

a. Ban Wat Plant under PWA's Management:

- Supply capacity : 24,000 cbc.m./day;
- Operating {as of Aug. 1988) : 16,000 cbe.m./day;
- Distribution pipe : 200 - 500@

b. Phuket Plant under Phuket Municipality’s Management:

-~ Existing supply capacity: 9,800 cbe.m./day;
- Additional capacity planned: 6,000 ¢cbc.m./day;
- Forthcoming total capacity : 15,800 be.m./day

As shown in Table 2-4-13, the deficit in water supply in 2011 is anticipated {0 be about 37,600

cbe.m./day unless the planned expansion of the Phuket municipal facility is undertaken, and unless
the remaining capacity of the Ban Wat plant is used efficiently. Even given that these conditions are
satisfied, a deficit of about 38,000 cbe.m./day will take place in 2011. .

For water supply facilities development, two new water purification plants are required to be devel-
oped, that is, the one has to have a treatment capacity of 20,000 chc.m/day, located nearby the Ban
Nieo Dam, to service the northern part. The other is with 20,000 cbc.m/day capacity, located
nearby the Ban Tho Sung Dam, to service for the southern part. This plant will be connected with the
second dam, the Pak Bang Dam, with transmission pipe-lines and a pump. These fwo water supply
systems, taking into the water levels, are conceptually proposed as shown in Fig. 2-4-10, and the
area distribution systems are also proposed as shown in Fig. 2-4-11. In these proposed systems, the
deficit for Phuket Town is to be covered by the existing Ban Wat Plant.

§5) RECOMMENDATIONS ON PHUKET WATER SUPPLY SYSTEM DEVELOPMENT

The following are recommended in order 10 solve the chromic water problems on Phuket Island.

a. A water supply- pipe-line system from the Ban Wat shouid be extended to the Karon/Kata areas
in accordance with the existing program.

b. A .water supply system for the whole island is proposed {tentatively) as shown in Fig. 2-_4-_11.
The construction of the dams are recommended to be started as soon as possible with a priority
order of:

- Ban Nieo Dam;
- Ban Nam Tok Dam; and
- Pak Bang Dam.



Water Sources Program

FIG. 2-4-7 SELECTED POTENTIAL

TABLE 2-3-12 POSSIBLE DAM SITES IN PHUKET ISLAND TER RESOURCES

1/ g/

Dam Estimated

Catchment Capacity  Availability

Arsa{sqg. km) (mem/yr) (mem/yr)
i) Ban Wad (Existing) 4.9 B.5 4.3
2 Ao Yon 2.1 1.8 i.1
3  Katha 5.4 4.7 3.2
4  Pak Bang 5.0 {2.3) 2.6 2.0
5  Ban Nieo 9.4 (5.1) 4.5 4.4
3 Che Tra 7.3 4.0 3.7
7  Ban Tho Sung 4.6 (3.1} 4.2 2.7

Netes: 1/ Based on the RID data.
2/ -estimated, taking into account the catchment area,
precipitation, and evaporation,
mem/yrs: stgands for the unit of million cbe.m/year.

North Arpa
. p—

South Araa

TABLE 2-4-13 BALANCE BETWEEN WATER DEMAND
AND TREATED WATER SUPPLY IN PHUKET

Demand Capacity Forthcoming 1f
in 2011 Being operated Capacitgy Deficit
. (A - {8 (C c-A
North-Phuket 18,200 - - 19,200 {EGEND
Southarn-Phuket 33,100 16,000 16,000 17,100 -  Dam (Ex)
"~ Puket Town 17,100 9,800 15,800 1,300

o Dam (Program)

: Storage Resarvolr (Ex.)
Total 69,400 24,800 31,800 | 37,600 -] ¢ Supsly To Phuket Town)

@ Bang Wat Dam {4.27 Mm31, )

Notes: 1/ Forthcoming capagcity includes the additional capacity planned by (3) Pak Bang Dam (2.01%my,)

Phuket Municipality and the remaining capacity of Bang Wat Plant, () Bang Nieo Dam {4.43Mn2))

(7) Ban Tho Sung Dam (2.69Mr3})

FIG. 2-4-8 WATER DEMAND AND SUPPLY IN PHUKET AG. 2-4-9 WATER DEMAND AMD SUPPLY IN PHUKET
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@ Use of Ex-Tin Mining Ponds ¢. During the gonstruction period of the above dams (5 to 10 years), the water supply in the )
naorthern part is critical. Temporarily, the ex-tin mining ponds are recommended to be uti-
lized as water reservoirs located along Route 4025 .in Ban Tha Pua Noi area. For this purpose,
a water quality check of heavy metal content be needed. A purification plam and a supply sys-

tem should be constructed at the same time. After the completion of the Ban Niec Dam, the raw
water will be taken from that dam.

® Possibility of Underground Water d. Utilization of underground water is thought to be limited. Water from shallow wells is nor-

: mally used by most hotels and residents, but there is a problem in quality because of high iron
content. The hydro-geologic study (Department of Mineral resources) shows that there are
three areas where deep-weil water may be possibly taken at 20 to 3C cbec.m/hour, but this has
yet been proved. A testing survey is recommended 1o be carried out soon, since the under-
ground water should be utilized by villages as a supplementary supply source.

&. A weil-functioning administrative system responsibie for managing the comprehensive water
supply system should be established as soon as possible.

6) IMPLEMENTATION OF PHUKET WATER SUPPLY SYSTEM DEVELOPMENT

A recommended time-schedule of the water supply system development proposed in ihis study is as
shown in Section 2.7 PLANS AND PROJECTS TO BE {MPLEMENTED in this volume. Since it takes a
long time to construct the dams, the action should be taken as soon as possibie, otherwise the tourism
potential would be depressed due to this critical constraint.

The total project costs are estimated to be 2.2 Billion Baht at 1988 prices, which is e_quwalept to
about 87 Million US$, including engineering fees and administrative costs. As shown in Secthn_ 2.7,
the result of the feasibility study from a financial point of view shows that governmental subsidies
are indispensable in order to make this project feasible. A further study is also required in depth in
this aspect, '

7) WATER PROBLEMS IN THE PHANG NGA WEST TOURISM AREA

No serious problems are found out in the Phang Nga western coastal areas with new tourism d_evelop-
L ment potentials in terms of water resources. Since these areas have huge mountainous areas in the
hinterdand, the surface and underground water may be abundant.

A number of potential sites for reservoirs for irrigation purposes have been identified by RID: two
locations of medium-scale reservoirs with a capacity of about 2.5 million cbc.m and ten smal!-scaie
reservoirs with 300 thousand cbe.m (estimate). By partially converting the water, a certain amount
of raw water for the tourism purpose could be ensured. A governmental coordination is highly re-
quired regarding this aspect.

FIG. 2-4-10 CONCEPT ON WATEH SUPPLY SYSTEM DEVELOPMENT
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FIG. 2-3-11 WATER DISTRIBUTION SYSTEM IN PHUKET ISLAND
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@ Patong Sewage Treatment Plant

® “Treatment Service Zone”

@ Centralized Treatment System in Two Zones

® NEB Regulation of Sea Water Quality

® D Rank Standard

@ Monitoring System

@ Required Institetional Arrangements

2.4.5 SEWAGE

1) NEED FOR CENTRALIZED SEWERAGE SYSTEM

The backwardness of the sanitary facilities is one of the crucial constraints on Phuket becoming an
outstanding international resort. Sewage treatment systems should be developed with much emphasis,
associated with environmental policies, At the present, hotels treat the sewage individually, and no
centralized sewage treatment facilities are available in Phuket, except for Patong Beach. In order to
ensure that the beach and the surroundings will not be poliuted by discharge of waste water, adequate
sewerage systems should be introduced,

The Patong sewage treatment plant with a treatment capacity of 2,500 cbe.m/day is to start its oper-
ation in the end of 1988. This plant was designed to use an oxidation ditch process with & separate
system on a basis of 2,600 hotel-rooms and a population of 8,470. The capacity of the facilty will
be expanded to be 4,000 cbc.n/day in the second phase, as shown in Fig. 2-4-12, This system was
constructed by PWD's financing and is to be transferred to the local administration, Patong Sanitary
District, for its maintenance. It is expected that the same kind of system will be developed in every
tourism area.

For planning, it is recommended to designate “treatment service zone® where a centralized treatment
system may serve, in accordance with the land use plan prepared by the DTCP and to be enacted by
law. 7 zones are pointed out in Phuket island as shown in Fig. 2-4-13. These are:

Zone A : Phuket Town including Katu district;
B : Patong;

C : Karon/Kata;

D : Chalong

£ : Ban Thao;

F : Mai Khao/Airport: and

G : Deep-Sea Port.

From a physical planning peint of view, such an urban infrastructure is desired to be developed
before the urbanization takes place. However, taking into account the economy of scale and the ef-
ficiency of the facility, a centralized system like the Patong system should be developed when the
tributary population density reaches more than 30-40 persons per hectare. Until then, an indi-
vidual treatment system shall be enforced in accordance with the NEB regulations.

In this sense, the zones to be given higher priority to develop the centralized treatment systems
are:

- Zone A : Phuket Town/Katu;
- ZoneG : Karon/Kata;

From an environmental point of view, attention should be paid to the following aspects. Some of them
are discussed in Section 2.3.5 ENVIRONMENTAL CONSIDERATION.

1) The existing environmental regulation of sea water quality (NEB), which has been applied only
for the Karorn/Kata beaches due to protect coral, should be in effect in the other beaches in the
Greater Phuket area.  On the ofner hand, in order to keep the designated standard in which the 83
shall be less than 10 mgf, a filtration process is necessary in . addition o normal treaiment.
Direct discharge of the effluent must not absoluiely be allowed.

2) There is no standard for hotels effluent and the domestic effluent standard has been applied 1o re-
sorts by NEB so far.. Some regulation on effluent of hotels and equivalent facilities should be es-
tablished as soon as possible. Until then, it is recommended that the strict standard with D rank
(BOD<20 mg/t; 55<30 mg/l) should be applied to all areas, regardless of number of rooms.

3) A well-organized monitoring system is necessary to.check whether or not the standard has beeg
kept. At the same time, a training program should be prepared to train environmental speciaiists
capable of assessing the environmental factors both qualitatively and quantitatively at local fevet.

Financial and institutional arrangements are quite significant. Since this facility is recognized as a
sort of social capital, this facility may be justified, even if the project cost is not likely to be recov-
ered. However, under a limited budget condition, this development may not be given high priority,
because it is difficult to explicitly evaiuvate what would otherwise be lost, To avoid this, the foliowing
institutional arrangement is suggested:

4) The funds for the project shall be provided by an organization newly estabiished for faciliating
the development of sewage treatment systems in urban/specific tourism areas at the national
level. The organization shall coliect the necessary funds by issuing bonds.

5) The development project is planned in such 2 way that the costs of interest and maintenance shall
be recovered with a benefit principle, i,e, a ievy system that the charge is imposed in proportion

1o the benefit. However, the beneficial rate shall not be more than the rate of water supplied by
the public system.

€} Anocther problem is the training of personnel who can properly manage the facility at the local
government level. Mechanical engineers, technicians and administrative persons arg necessary
(5-6 persons/plant), The national organization proposed above should be responsible for per-
sonnel training and producing the required number of capable persons at local level.



2) IMPLEMENTATION

As mentic_)ned aboyenan urgent action should be taken for developi
systems in two priority zones, i.e., Karon/Kata and Phuket Town.

ng the centralized sewage treatment

?% 2-4-14 shows a preliminary design of the system in the Karon/Kata zone. This consists of two
ub-systems. One is provide for Karon and the other for Kata district.

gndt'he other hgnd: a Iarger scale centiafized system needs to be developed for the Phuket Town, in-
uding Katu district. Fig. 2-4-15 shows a preliminary proposal for this project. A more thought-

ful and detailed study is required.

The _detai! information of the implementation schedule and costs of
Section 2.7 PLANS AND PROJECTS TO BE IMPLEMENTED in this v

FIG. 2-3-13 SEWAGE TREATMENT SERVICE ZONE

the sewage projects is shown in
olume.

FIG. 2-4-12 PATONG SEWAGE TREATMENT SYSTEM
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FiG, 2-4-14 SEWAGE TREATMENT SYSTEM

FIG. 2-4-15 SEWAGE TREATMENT SYSTEM
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2.4.6 SOLID WASTE

1) NEED FCR SOLID WASTE MANAGEMENT SYSTEM

At present, three organizations take care of the sclid waste management: 1) Municipality; 2) Sani-
tary district; and 3) Provincial Government, Public Works Department, A serious problem has been
taking place in Phuket Province. It has the following 3 aspects:

a} Limited capacity of the existing dumping site;
b} lllegal dumping activities; and
¢) Inefficient solid waste management system.

As for the problem a) above, at present, there is only one dumping site with a saniary land fill sys-
tem in the Sapanhin area, at the southern end of the Phuket municipality. All solid waste collected by
all organizations is dumped there. However, this will spatially be full in coming 5 to 7 years. A new
dumping site should be prepared.

A tew candidate sites have been considered by the local government. Those are the areas of ex-tin '
mining fand with 100 rai sufficient enough to use for 20 years. Those candidate areas are located in
the central part of Phuket Island, as shown in Fig. 2-4-16.

Development of an incineration plam is not recommended here, because the _coilected sglid wast'e is so
wet in nature. A conventional sanitary land-fill system with a protection systfem agamst environ-
mental pollution and diseconomies is assessed to be more suitable than an incineration plant system.

In order to solve problems b) and ¢}, a centralized management system is recommended {0 be intro-
duced in such a way that an organization shall be responsible for collecting work in the whole
provincial area and managing the legally designated dumping site in a proper manner. This would lead
to a more efficient utilization of equipment and coliecting trucks. This centralized management sys-
tem will also contribute to mitigating the illegal dumping activities, because this system will be abie
to provide a centralized control/patrol system over the island. Given some public subsidies, this or-
ganization (namely, e.g., the Phuket Solid Waste Management Company) may involve the private sec-
tor's participation.

2) ESTIMATE OF SOLID WASTE GENERATION AND LLANDFILL SITE

The following premises are assumed for estimating the amount of solid waste generated and treated at
the new landfill site:

2. In calculating the amount of solid waste to be managed, it is assumed that the present lanc}fili
site will be used until 1995. Then, the amount of solid waste to be generated from 1996 is
calculated here. .



b. The generation rate and unit weight are assumed as follows:

Generation rate Unit weight (t/cbe.m.)
From tourism 8.0 kg/room/day 0.45
activities
From daily living 0.75 - 1.05 kg/person/day 0,30

The resuit of the estimale shows that the cumulative volume in 2011 will account for about 3.7 mil-

lion ebe. m., including covering soil, as shown in Section 2.7 PLANS AND PROJECTS TO BE IMPLE-
MENTED.

From this total volume of waste and covering soil, the required size of iandfill site is calculated to be ® Size of Landfill Site
374,000 sq.m., assuming that the filling height is 10 meters. The shape of land could be rectanguiar

with gides of 600 meter by 630 meters, |nctudung the area for a maintenance road, water treatment

plant and miscellanecus facilities, the site area is determined to be 420,000 sg.m.

Location of the disposal site is decided to be Site "A* in Fig. 2-4-17 after discussion with the officers ® Pecommended Site
of related agencies and site reconnaissance. The main reasons for selection are as follows:

a. General agreement has been obtained ameng the related agencies on selection of this area as a
dumping site;

b. The site is remote from the city center and resorts, thus, it does not disturb the scenic view of
residenis and tourists;

c. Since it is located at the center of Phuket Island, it is convement for collection and dumping;

d. There are large mining ponds around this area. They seem to be appropriate for this type of
land use, because of its size, shape and land characteristics.

3) RECOMMENDED DISPOSAL METHOD

a. Landfill method
After a preliminary study of the waste characteristics, climate and surrounding conditions, the
sanitary landfill method as shown in Fig. 2-4-17 is selected for dumping, because it suits the
requirement for- stabilization of waste and maintaining the good environment.

The water sealing layer works to prevent the leachate from penetrating into the ground and _
contaminating groundwater is necessary. Rain water is collected by the rain drains and drain
_pipes, then drained into water collecting pit and further to leachate treatment plant.

FIG, 2-4-16 SOLID WASTE DUMPING SITES
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b. Water treatment plant
As the leachate from the landfill contains high level of BOD, it should be treated before dis-
charge. The efflueni should comply with the permissible discharge standard of 20 ppm.

The capacity of the plant should be 380 cbe.m./day in 2001 and 1,260 cbe.m./day in 2011.
These are calculated by. foilowing formulae..

- in 2001 -
- in 2011

13 {(ha) X 30 (cbc.m./ha/day)
42 (ha) X 30 {cbc.m./ha/day)

380 {cbc.m./day)
1,260 (chec.m./day)

¢. Collection and maintenance
Numbers of collection trucks should be cbtained, based ¢n the waste amount generated in whole
Phuket Island. 1t is assumed that waste will be collected daily by 4-ton compactor trucks,
which can actually carry only 2.8 tons of waste. Average coliection time is assumed io be 3
times a day.

Based on these assumptions, the required numbers of collection trucks is estimated to be 30

vehicies in 1996, 35 vehicles in 2001 and 42 vehicles in 2011. After dumping waste at the
site, bulldozing and leveling is needed for laying the covering soil. For this purpose, 2 buli-

dozers are planned to be purchased, each in 1996, 2001, 20056 and 2011.

4) IMPLEMENTATION

Assuming that the landfill site at Sapanhin will last until the end of 1885, the development of the new
site should be commenced at the beginning of 1994 in order to complete the site preparation for
dumping from 1996. The project span was set for 18 years until 2011 as shown in Fig. 2-4-19.
This project contains not only construction of the landfill site with attention fo the environment, but
also procurement of a number of compactor trucks and bulidozers.

The project cost is estimated to be around 1,282 million Baht in 1988 prices, of which about 1,210
mitlion Baht is for construction of the landfill site and the remaining 72 million Baht, for the pro-
curement. An investment schedule is proposed as shown in Section 2.7 PLANS AND PROJECTS TO BE
IMPLEMENTED.

TABLE 2-4-14 ESTIMATE OF WASTE GENERATION

Year :
1996 2001 2006 2011

Population 178,000 189,000 189,000 207,000
Unit rate (kg/cap/day) 0.75 0.85 0.85 1.05
Daily amount (i/day) 133.8 180.7 189.1 217.4
Annual amount (1,000t/year) 49 59 69 79
Cumulative amount (1,0001) 49 324 713 1,083
Volume {1,000¢chc.m)*1 160 1,080 2,380 3,630
Hotel room 18,636 .20,643 20,843 20,643
Occupied room*2 13,980 15,480 15,480 15,480
Unit rate (kg/rcom/day) 8 8 g 8
Daily amount (t/day) 111.8 123.8 123.8 123.8
Annual amount {1,000t/year) 41 45 45 45
Cumulative amount (3,000t) 41 258 483 708
Volume {1,000¢cbe.m)*3 80 570 1,070 1,570
Total daily amcunt (t/day) 245.3 284.5 312.9 341.2
Total annual amount {1,000t/year) 90 104 114 124
Total waste velume (1,000ckc.m) 1,650 3,450 5,200
After compaction {1,000che.m)*4 gs0 2,070 3,120
Covering soil (1,000¢che.m)*5 200 410 820
Total volume (1,000che.m) 1,190 2,480 3,740
Notes: *1 Cumulative amount/0.3 = Volume

*2 Qcepation rate is 0.75

*3 Cumulative ameunt/0.45 = Volume

*4 Total waste volume X 0.8 = After compaction

*5 Covering soil is 20% of waste volume after compaction

FIG. 2-4-17 SANITARY LANDFILL METHOD AND STRUCTURE OF FACILITIES
R?".‘ffm CGater o
; l TPumpopit v

63

Leachate. -

treatmentp

fant |

7o




2.4.7 OTHER UTILITIES

1)

ELECTRICITY SUPPLY

a. Current Situation

The Phuket Office serves only for Phuket, while Phang Nga is within the service area of an-
other office.

At present, Phuket has two substations with a combined capacity of 80 mega watts. However,
only 35 mega watts can be supplied due to the small capacity of the cables, requiring, the in-
stallation of larger capacity cables boost supply capacity. This is not a problem at present,
because the supply volume of 35 mega watts is enough for the present demands.

At present, radio junctions on Phuket are being improved, and in 1989, six junction networks

will be completed. They are (1) Phuket Town, (2) Chalong (to Karon and Kata), {3) Patong,
(4) Thalang, (5) Phuket Airport and (6) Phon Wa. With the completion of the junction net-
works, timely services will be available for subscribers.

The number of junctions will be increased in response o growing demand, although there are
no specific plans for any increase at present.

. Recommendations
The present substations will meet demands for the next 10 years, so the future outlook depends

very- much on the growth in demand attendant upon the arrival of new, of large subscriber_s,
such as hotels and factories, making it impcssible to work out concrete future plans. Thus,

while the Phuket office stands ready to expand substations when demands grows, a development
program is necessary, that will give full consideration to the hotel accommodation development

framework in our program.

2) TELE-COCMMUNICATION

A weli-functioning tele-communication network system is required for people's living, business and
tourism activities, and Greater Phuket is to become an outstanding international tourism destination,

the demand for international iele-communications will surely increase. Special emphasis should be
placed on the improvement of this indispensable. infrastructure development in a planned manner.

a. Current situation and existing pians
TOT is responsible for the domestic system, while the Communications Authority of Thailand
(CAT).is responsible for the international system. Both systems are under the administration

of MOTC.

- Domestic System:

As of July, 1988, there are three exchange stations with a total capacity of about 7,600
lines in Phuket. In Phang Nga, two stations with 1,600 lines and one station with 2,000
lines in Krabi; as shown in Table 2-4-15. The current utilization rates are 89.6% in
Phuket, 85.2% in Phang Nga and 72.9% in Krabi. Thus, the existing facilities in Phuket
are reaching saturation point.

During the 6th National Plan, up to 1991, the line capacities are to be increased at an of
10% annual rate. The increase will take Phuket up tc about 8,000, as shown in Fig. 2-4-

18. On the other hand, regarding up-grading the system, the integrated services digital net-

work (ISDN) system is to be appiied for responding to a digitalized control.

- international System:

Table 2-4-16 shows the current situation of international tele-communication activiti'es
in Greater Phuket in 1987. As seen from this table, the number of international calis in

Phuket accounted for about 11 thousand which is a considerably greater than domestic telex

traffic at 79 thousand. Thus, the demand for international communication is currently
sigrificant.

At present, international calls are made via submarine cabies or integrate V. Three pro-
jects now under-way to up-grade the international tele-communication system are: 1) the
Public Data Communication Switching System Project; 2) Procurement;Telex Subscriber
ject. Out of these, the Cellular Radio Integrated Data and Voice Communication System is to
be open in service in Phuket in 1989, Phang Nga in 1999, and Krabi in 1992. The Fifth

Plan requires that the international tele-commurnication system be strengthened to respond

_ to growth in demand. This is expected to be available on schedule.

b. Future Tele-communications Development )
The major subscribers in the tourism sector are hotels, and an increase in the number of lines

is one of their basic requirements, The future demand for tele-communications lines in the

tourism sector can be estimated on the premise that one hotel requires at least 5 lines on the

average: The result, as shown in Table 2-4-17, indicates that a total of about 1,600 addi-

tional lines wiil be required in 2001 by hotels alone, and if residential the demands for tele-

communication lines. is included, about 19 thousand additional lines will be nee(_ied in Phuket
Island. This means is an 11.1 % growth rate per annum; quite a considerable figure, and one

which means that special emphasis to be given to the development in Phuket.

Facilities for tele-communication services are also required for the tourism development in

the Phang Nga west coast area, where a capacity of about 400 lines will be necessary onlyi for
this. large-scale tourism development with 4,000 hotel rooms. A new exchange station might

be required t¢ meet this demand.

The convenience of international calls is essential and the new system is expected to be devel-
oped on schedule.
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FIG. 2-4-18 TELE-COMMUNICATION ACTIVITIES
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TABLE 2.4.15 CURRENT SITUATION OF DOMESTIC ~ TABLE 2-4-16 TELE-COMMUNICATION ACTIVITIES
TELE-COMMUNUCATION FACILITIES
iN GREATER PHUKET
Capacity_{lines) Occupied (lines) Rate (%) Phuket PhangNga  Krabi
Phuket: 7,600 5,808 859.6%
Phuket 6,000 5,644 Imernational Telephone : Calls 11,175 125 722
Thalang 400 37 Mins 54,3083 733,839
Katu 800 525
Makham 600 268 Telegraph Services ¢ Calls 60,108 41,159 232,118
Phang NMga: 1,600 1,363 83.2% Domestic Telex Services : Calis 78,791 1,712 821
Takuapa 1,000 787 Mins 164,423 3,835 1.650
Phang Nga 800 5€6
Krabi 2,000 1,458 72.9% Source; CAT
Source; TOT

TABLE 2-3-17 DEMAND FOR TELE-COMMUNICATION LINES IN PHUKET

increase b/w

. 1988 1991 1996 2001 1988-200C

For Residents

A, Population 1517186 1864000 178000 189000 37,284
B. Service Levei (lines/100 pecple} 4.7 5.8 8.6 13.0

C. No. of Lines Reguired 7,100 9,450 15,219 24,511 17,411
For Hotels

D. No. of Hatel Rooms 7,939 14,879 18,636 20,6843 12,704
E. No. of Hotels 8¢ 186 233 258 159
F. No. of Tele-Comm. Lines Required 500 1,238 1,876 2,078 1,578
Total Number of Lines Required (C+F) 7,600 10,688 17,0495 26,588 18,389
Annual Growth Rate (%) 12.0% 8.8% 9.2%
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3} FIRE-FIGHTING SYSTEM

In order to establish a fire-fighting system, the following measures are recommended to be taken into
account:

a. Development of a "Zone Defense System":

Since it has been proved that the probabiiity of fire simultaneous ogcurrence is stochasticly
low in communities with less than 20,000 population, one of criteria of an efficient zone de-
fense system may be that one zone should, at least, not be more than this size of community
(COM) calculated by using the following formula:

. COM= NOH x 2 + NOE + POL,

where COM; community size;
NOH; number of accommodation rooms;
NOE; number of employment;
POL; number of population.

Another criterion is a travel time: a zone extends to areas where a fire engine will be able to
reach in at least 20 minutes if an emergency takes place.

Each zone should have one fire station with two fire engines and one pumping car.

b. Instailation of Hydrants:

Together with development of water pipe lines, hydrants should be installed at an interval of
100 to 150 meter along the major pipe lines in densely built-up areas.

¢. Utilization of Pool Water: : )
The water stored in a 15m x 14m x 1m is sufficient swimming pool for 2 to 3 hours ex.tln.—
guishing activity. This will contribute greatly to early extinction. Imporiant is the building
layout and the accessibility to the pool which allow fire-fighting crows to use the water for

their extinguishing activities in the case of an emergency. The building code should cover this
requirement.

4) CRAINAGE

In order not only to promote the town fourism, bul also to boost the Phuket urban social and economic
activities, seasonal flooding problems in Phuket Town should be eliminated with much gmphasns as
soon as possible. Phuket town is inherently susceptible to flooding when it has intensively heavy rain
at high-tide in the rainy season, because of its low level above the sea. The JICA Upper-South De-
velopment Study (1985) proposed measures to solve this problem as follows:

- o separate the urban area drainage system form that in the mountainous area;

- to prepare a diversion cana! to drain out the water from mountains directly tp_the weste_efn sea;

- 1o develop two canals and thres pumping stations besides enlargement of draining capacities of the
existing -canals in the urban area.

Atthough it has been recognized in this study that the flood mitigation project may be one of the essen-
tiat projects for tourism development as well, since the most appropriate measures shoulq be ex-

plored, based on a further study, as recommended by the JICA Upper-South Study, especially from an
engineering point of view, this project is not listed up in the tourism developmeént program proposed

in this study. A more broad argument is necessary in terms of investment efficiency, cost perfor-
mance. . .

Regarding the other beach resort areas, no serious problems are taking place so far, exc_ept fgr
Palong, because the western coastal beaches are generally narrow plains ar;d has a configuration
suitable for a comparatively easy drain. Patong Beach, particularly in the inland areas where a
number of buildings are under construction, have occasionally faced a flooding problem. Assoc;ated
with the road development, the open channel {ditch} drainage system for storm water drainage shouid
be developed in a planned manner. A more detailed study is also required for this development.

@ "Zone Defense System™
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2.5 CULTURAL TOURISM DEVELOPWMENT

2.5.1 TOWN TOURISM

Phuket Town tousism development should be underiaken as a package with a view 1o strengthening its
cultural assets. The town, with it's tropical atmosphere, is attractive enough and provides many
tourism features. By developing the historic area as one tourism resource, the tourism pattemns at
Priuket could be further diversified and this could attract more international tourists, particularly
Asian tourists who favor shopping, sightseeing and cultural performances.

in the central part of Phuket town, centering on Thalang road, there are a number of unigue buildings
which were built in the 19th century, the most prosperous era. This is a rare example in Thailand
where these historically valuable cultura! assets still remain in use. The Fine Art Department has
compieted a basic survey of these architecturally historic buildings.

1} HISTORICAL AND ARCHITECTURAL SIGNIFICANCE

Cespite differences of style, architecture in Phuket expresses the value of elaborate craftsmanship
and design which can not be duplicated by today’s construction. Consequently, they are worth saving
and preserving regardless of what their present condition is. Undoubtedly, the buildings themselves
are the best examples of past architectural and interior design of this period in Thai history.

These architectural examples, which are still in use by the descendents of the original owners, are
not only places of residence, but are also ancestral homes, thereby providing the incentives of both
pride and preservation of the family heritage.

Set among high-rise buildings, the juxurious accommodations and modern shopping centers, are the
visible historic buildings. Apparently ethnic identity was expressed in the owners selection and
preference for styles which blended local with Chinese elements. Thus, all of these buiidings can be
appreciated for their individual artistic value.

The significance of Phuket's history lies in its economic development which was a result of the tin
mining industry. The economic advantages were 10 have far-reaching effects on the individuals in the
community, the consequences of which are reflected in the grandeur of the architecture and in the
raised standard of iiving still evident today.

Not only Thais, but also Chinese, Malaysians and Westerners prospered in business and conjtributed to
the town's success. The town itself, therefore is not a creation of one single ethic group but is the
result of a blending of international tastes and cultures.

2) PRESERVATION OF PHUKET TOWN CENTRE AS A HISTORIC CONSERVATION
DISTRICT

Throughout its history, Phuket has enjoyed a relatively high standard of living, based on an economy
of rubber cultivation and tin mining. Many old buildings, which are of a distinctive mixture of Chi-
nese, Thai, and Western architectural elements reflecting the prosperity and cultural exuberance of
past days, line the streets of the town's central area.

It is rare for a town in Thailand to have most of its historic buildings still concentrated in one area.
This arrangement not only creates a valuable cultural heritage, it is very convenient for the purposes
of restoring both the buildings themselves and the overall atmosphere of former times, However,
unless measures are taken to preserve them, the buildings, which for practical reasons will eventu-
ally be unable to meet the rieeds of their owners, will inevitably fall into disrepair and eventually
deteriorate completely.

As a tourist aftraction, these historic buildings have considerable potemtial. With carefui attention to
detail in their restoration and a unified approach to the re-creation of the area as a whole, Phuket
will be able to reclaim its past dignity and tourists will be charmed by the ambience created by a
return to iife as it once was one hundred years ago.

Reasons for establishing the historic district as a means of preserving the cuttural heritage can be
described as follows:

a. Primarily to protect the architectural, historic, social, and cultural value of the town from
further encroachments :

b. To preserve and enhance the value of the existing significant buildings

¢. To control or prohibit specific threats through means of special city ordinances

d. To utilize the area in the most beneficial way compatible with modermn life.

3) PROPOSED HISTORIC DISTRICT BOUNDARIES

It is proposed to establish a district with a defined boundary for the purpose of preserving the area as
a tourism attraction in addition to retaining its cultural value.

The historic area designates the concentration of significant buildings. Boundaries are determined by
streets lines. The defined area includes a selective buffer zone as a means of protecting the area.



FiG. 2-5-1 PHUKET HISTORIC DISTRICT AND ADMINISTRATIVE BOUNDARY
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4) RESOURCE CATAGORIES

The proposed district is a multiple resource district. Many architectural styles of various types
temples, shrines, schools, cammercial buildings, offices, houses and parks are blended together.
Aithough not all of the buildings have architecture which merits preservation, they are within the
contiolled Zone.- A program to enhance the historic: beauty and cultural value needs to be considered.

Resources ¢an be divided into 4 levels:

a.

Primary Historic Significance

A building or site that exemplifies the cultural history of the district, embodies distinctive
architectural qualities, or otherwise has a high aesthetic or social value. These are essential to
the future of the district and must be maintained.

. Sécondary Historic Significance

A building or site that is of lesser historic or architectural value than the above category, but
nevertheless has cultural, social, or aesthetic value. These sites are also of importance to the
future of the district and should be retained.

. Other. Buildings Compatible with District Character

Buiidings within conservation district which do no meet high historic criteria, but by virtue of
their style, scale, materials, etc. are compatible with the dominant architectural character of
the district. These buildings, while of little architectural significance of their own, contribute
1o the overall character of the district and should be retained unless other development of
greater benefit 1o the district.

. Buildings Not Compatible with District Character

Buildings within the conservation district which, by virtue of their style, scale, and materials
are not compatibie with the overail character of the district, These buildings can not con-
tribute through their own significance to a desirable atmosphere, and should be re-evaluated
and a program for their- development or their sites should be planned and considered.
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FIG. 2-5-2 PHUKET HISTORIC DISTRICT - EXISTING LAND USE
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5) CONSERVATION PROJECT FOR PHUKET HISTORIC DISTRICT

The Phuket Conservation Planning Project is proposed as a controi zone for preservation. The
projects can be classified into the following implementation phases:

PHASE 1: Priority | - PILOT PROJECT

The area selected will contain the most significant buildings, tourism potential and fsasibil-
ity for conservation development. The buildings located mainly along Thalang road are con-

sidered.
Theme : " Pedestrian Mall *
Job/pregram a. Facade restoration
b. New infrastructure development and parking
¢. New pavemenis and landscape improvement
d. New proposed activities and land use
e. Signs and tourism promotion
PHASE 1f : Priority Il
This phase will cover the area that features significant buildings, but which is not yet
ready for conservation development.
Thems " District Beautification *
Job/programs : a. Restoration of buildings
' b. infrastructure improvement and landscape development in other
selected streets
PHASE HI : Priority il

Those buildings in the historic boundaries which are not compatible with the character of
the district will be determined and a program will be set up to improve or aiter them.
New projects on non-compatible plots of land will be enccuraged

Theme 1 * Old & New Lives in the Historic District *

FIG. 2-5-6 CONCEPT OF HISTCORIC DISTRICT

LEGEND

- PRIORITY AREA

GREEN AREA

4 RUSSADA RD, |}
A S

4 IMPCRTANT HOUSE/PLACE

®esee PEDESTRIAN MALL

g

70



FIG. 2-5-4 PHUKET HiSTORIC DISTRICT - PROPOSED PLANNING
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FIG. 2-5-7 PROPOSED PRIORITY PROJECT - PEDESTRIAN MALL
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